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SYNCHRONOUS SERIAL DATA ADAPTER (SSDA)

The MC6862 Synchronous Serial Data Adapter provides a bidirec-
tional serial interface for synchronous data information interchange. It
contains interface logic for simultaneously transmitting and receiving
standard synchronous communications characters in bus organized
systems such as the MB800 Microprocessor systems.

The bus interface of the MC6862 includes select, enable, read/write,
interrupt, and bus interface logic to allow data transfer over an 8-bit bi-
directional data bus. The parallel data of the bus system is serially
transmitted and received by the synchronous data interface with syn-
chronization, fill character insertion/deletion, and error checking. The
functional configuration of the SSDA is programmed via the data bus
during system initialization. Programmable control registers provide
control for variable word lengths, transmit control, receive control, syn-
chronization control, and interrupt control. Status, timing and control
lines provide peripheral or modem control.

Typical applications include floppy disk controllers, cassette or car-
tridge tape controllers, data communications terminals, and numerical
control systems.

@ Programmable Interrupts from Transmitter, Receiver, and Error
Detection Logic

@ Character Synchronization on One- or Two-Sync Codes

® External Synchronization Available for Parallel-Serial Operation
@ Programmable Sync Code Register

® Up to 1.6 MHz Transmission

® Peripheral/ Modem Control Functions

® Three Bytes of FIFO Buffering on Both Transmit and Receive
® /-, 8-, or 9-Bit Transmission

® Optional Even and Odd Parity

® Parity, Overrun, and Underflow Status
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MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vee ~03to +7.0 \
Input Voltage Vin -0310 +7.0 \ This device contains circuitry to protect the in-
Operating Temperature Range TLtoTH puts against damage due to high static voltages
MC6862, MCB8AB2, MC68B5H2 Oto +70 o or electric fields; however, it is advsied that nor-
MC6852C, MCB8A52C A —40to +85 ¢ mal precautions be taken to avoid application of
any voltage higher than maximum-rated voltages
Storage Temperature Range Tsig ~551t0 +150 °C to this high-impedance circuit. Reliability of
operation is enhanced if unused inputs are tied to
THERMAL CHARACTERISTICS an appropriate logic voltage level (e.g., either
Vgg or Vee).
Characteristic Symbol Value Unit SS cc
Thermal Resistance
Plastic Package 120
Ceramic Package 8ua 60 °C/W
Cerdip Package 65
POWER CONSIDERATIONS
The average chip-junction temperature, T j, in °C can be obtained from:
Ty=Ta+(Ppedya) (1

Where:
TA = Ambient Temperature, °C
6 A = Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=PINT+PPORT
PINT=Iccx Vg, Watts — Chip Internal Power
PpORT = Port Power Dissipation, Watts — User Determined

For most applications PPORT <P|NT and can be neglected. PPORT may become significant if the device is configured to
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and Ty (if PPORT is neglected) is:

PD=K+(Ty+273°C) (2)
Solving equations 1.and 2 for K gives:
K=Ppe(TA+273°C) +8A*PD2 (3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
for a known T A. Using this value of K the values of Pp and T can be obtained by solving equations (1) and (2) iteratively for any
value of TA.

DC ELECTRICAL CHARACTERISTICS (Vcc=5.0 Vdc +5%, Vss=0, TA=T| to TH unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Input High Voltage VIH Vgg+2.0 — — '
Input Low Voltage ViL - - Vgs+0.8 \Y
Input Leakage Current Tx CLK, Rx CLK, Rx Data, Enable, \ _ 10 25 A
{Vin=0105.25 V) RESET, RS, R/W, CS, DCD, CTS n s
Three-State (Off-State) Input Current DO-D7 Wz _ 20 10 A

(Vin=041t024V, Vcc=5.25V)
Output High Voltage

(ILoad= — 205 pA, Enable Pulse Width < 25 ps) __Do-D7| VoH Vgs+25 - - \
(ILoad= — 100 A, Enable Pulse Width < 25 us) TX Data, DTR, TUF Vss+2.4 - -
Output Low Voltage (I{ ggd= 1.6 mA, Enable Pulse Width <25 pus) VoL - - Vss+0.4 \%
Output Leakage Current (Off-State) (VoH=2.4V) IRQ loz - 1.0 10 A
Internal Power Dissipation (Measured at To=T|) PINT - 300 525 mwW
Input Capacitance
(Vih=0,Tao=25°C, f=1.0MHz) D0-D7 Cin - - 12.5 pF
All Other Inputs — - 75
Output Capacitance Tx Data, SM/DTR, TUF c a B 10 ¢
{Vin=0, TA=25°C, f=1.0 MH2) RQ| ~out 5.0 P
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AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +5%, V§s=0, TA=T| to TH unless otherwise noted)

Characteristic Symbol racesel MCEaASZ | MCOBBSZ | )y
in Max Min Max Min Max
Serial Clock Pulse Width, Low (Figure 1) PWcL 700 - 400 - 280 - ns
Serial Clock Pulse Width, High (Figure 2} PWcH 700 — 400 — 280 — ns
Serial Clock Frequency (Rx CLK, Tx CLK) fc - 600 - 1000 - 1500 kHz
Receive Data Setup Time (Figure 3, 7) tRpSyU | 390 - 200 — 160 - ns
Receive Data Hold Time (Figure 3) tRDH 350 - 200 - 160 - ns
Sync Match Delay Time (Figure 3) tSM - 1.0 - 0.666 - 0.5600 us
Clock-to-Data Delay for Transmitter (Figure 4) DD — 1.0 — 0.666 - 0.500 us
Transmitter Underflow (Figures 4, 6) tTUE - 1.0 - 0.666 - 0.500 us
DTR Delay Time (Figure 5) tDTR - 1.0 — | 0666 [ — | 0500 | us
Interrupt Request Release Time (Figure 5) tIR — 1.6 - 1.1 - 0.850 us
RESET Pulse Width tReSeT | 1.0 — 0.666 - 0.500 - us
CTS Setup Time (Figure 6) tCcTS 200 — 150 — 120 - ns
DCD Setup Time (Figure 7) tpcp | 500 - 360 - 250 - ns
Input Rise and Fall Times (Except Enable) tr, tf - 1.0* - 1.0* - 1.0* us
*1.0 us or 10% of the pulse width, whichever is smaller
FIGURE 1 — CLOCK PULSE WIDTH, LOW-STATE FIGURE 2 — CLOCK PULSE WIDTH, HIGH-STATE
€— PWcL —
Tx CLK __\ /— Tx CLK p N
or or \
Rx CLK Rx CLK
PWcH —

FIGURE 3 — RECEIVE DATA SETUP AND HOLD TIMES AND SYNC MATCH DELAY TIME

RXCLK  \ , ’(Dl—1__\—_]c°n \ / = \
S N D R A SR R D

m =Don’t Care

Sync Match

rf€———— =~ 1 Rx CLK Period

Note: Timing measurements are referenced to and from a low voltage of 0.8 volts and a high voltage of 2.0 volts, unless otherwise noted.
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FIGURE 4 — TRANSMIT DATA OUTPUT DELAY AND
TRANSMITTER UNDERFLOW DELAY TIME
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FIGURE 6 — CLEAR-TO-SEND SETUP TIME
cTS _\k

Tx CLK e

<€— 1CTS
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FIGURE 56 — DATA TERMINAL READY AND INTERRUPT
REQUEST RELEASE TIMES

Enable ] L_\'

<—1DTR

DTR X

la—— 1R

IRQ

FIGURE 7 — DATA CARRIER DETECT SETUP TIME

Rx CLK @

Notes:

a. Must occur before DCD goes low.

b. First data bit placed in Rx shift register.

c. Last data bit of byte placed in Rx shift register.

d. Rx data byte transferred from shift register to Rx FIFO.

e. Clock edge required for generation of IRQ by RDA status.
Note: Refer to Figure 3 for the Rx data setup and hold times.

Note: Timing measurements are referenced to and from a low voltage of 0.8 volts and a high voltage of 2.0 volts, uniess otherwise noted.

BUS TIMING TEST LOADS

Load A
(DO-D7, DTR, Tx Data, TUF)

50V

RL=25 k@

MMD6150

Test Point or Equiv.

MMD7000
or Equiv.

C= 130 pF for DO-D7
=30 pF for DTR, Tx Data, and TUF
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Losd B
(IRQ Only)

5.0V

3k

Test Point

100 pF

oy

R=11.7 k& for DO-D7
=24 kQ for DTR, Tx Data, and TUF
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BUS TIMING CHARACTERISTICS (See Notes 1 and 2}

r\::(:t?;r Characteristic Symbol M“il:1C68I\51lzax m:&ﬁ:x m:&?ﬂsazx Unit
1 Cycle Time teye 1.0 | 10 {067 10 |05 [ 10 us
2 Pulse Width, E Low PWEL | 430 | — | 280 | — 210 | — ns
3 Pulse Width, E High PWEH | 460 | — | 280 — |220 | — ns
4 Clock Rise and Fall Time . 1, tf - 25 - 25 - 20 ns
9 Address Hold Time tAH 10 — 10 - 10 - ns
13 |Address Setup Time Before E tAS 80 - 60 - 40 - ns
14 |Chip Select Setup Time Before E 1cs 80 - 60 - 40 - ns
15 |Chip Select Hold Time tCH 10 — 10 — 10 - ns
18 |Read Data Hold Time tDHR 20 | 50" | 20 50" | 20 50* | ns
21 Write Data Hold Time IDHW 10 - 10 - 10 - ns
30 |Output Data Delay Time 1DDR — 290 - 180 — 150 | ns
31 Input Data Setup Time tpsw | 165 - 80 — 60 — ns
*The data bus output buffers are no longer sourcing or sinking current by tpHyRrmax (High Impedance).
FIGURE 8 — BUS TIMING CHARACTERISTICS
(READ/WRITE INFORMATION)
©)
\J >

(Non-Muxed) i

<
>
él %

®

1
s <18> - {18 >

Read Data N MPU Read Data Non-Muxed Y. y,

Non-Muxed

@ ()
Write Data = MPU Write Data Non-Muxed b,
Muxed % E—
‘21; >

Notes:

1. Voltage levels shown are V| <0.4 V, VH=2.4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.
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EXPANDED BLOCK DIAGRAM
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DEVICE OPERATION

At the bus interface, the SSDA appears as two ad-
dressable memory locations. Internally, there are seven
registers: two read-only and five write-only registers. The
read-only registers are Status and Receive Data; the write-
only registers are Control 1, Control 2, Control 3, Sync Code
and Transmit Data. The serial interface consists of serial in-
put and output lines with independent clocks, and four
peripheral/modem control lines.

Data to be transmitted is transferred directly into the
3-byte Transmit Data First-In First-Out (FIFO) Register from
the data bus. Availability of the input to the FIFO is indicated
by the TDRA bit in the Status Register; once data is entered,
it moves through the FIFO to the last empty location. Data at
the output of the FIFO is automatically transferred from the
FIFO to the Transmitter Shift Register as the shift register
becomes available to transmit the next character. If data is
not available from the FIFO (underflow condition), the
Transmitter Shift Register is automatically loaded with either
a sync code or an all ““1’s” character. The transmit seciton
may be programmed to append even, odd, or no parity to
the transmitted word. An external control line (Clear-to-
Send) is provided to inhibit the transmitter without clearing
the FIFO.

Serial data is accumulated in the receiver based on the
synchronization mode selected. In the external sync mode,
used for parallel-serial operation, the receiver is synchronized
by the DCD (Data Carrier Detect) input (Figure 9) and
transfers successive bytes of data to the input of the
Receiver FIFO. The single-sync-character mode requires that
a match occur between the Sync Code Register and one in-
coming character before data transfer to the FIFO begins.
The two-sync-character mode requires that two sync codes
be received in sequence to establish synchronization. Subse-
quent to synchronization in any mode, data is accumulated
in the shift register, and parity is optionally checked. An in-
dication of parity error is carried through the Receiver FIFO
with each character to the last empty location. Availability of
a word at the FIFO output is indicated by the RDA status bit
in the Status Register, as is a parity error (PE).

The SSDA and its internal registers are selected by RS,
CS, Read/Write (R/W) and Enable control lines. To con-
figure the SSDA, Control Registers are selected and the ap-
propriate bits set. The Status Register is addressable for
reading status. _

Other 1/0 lines, in addition to Clear-to-Send (CTS) and
Data Carrier Detect (DCD), include SM/DTR (Sync
Match/Data Terminal Ready) and Transmitter Underflow
(TUF). The transmitter and receiver each have individual
clock inputs allowing simuitaneous operation under separate
clock control. Signals to the microprocessor are the Data
Bus and Interrupt Request (IRQ}.

INITIALIZATION

During a power-on sequence, the SSDA is reset via the
RESET input and internally latched in a reset condition to
prevent erroneous output transitions. The Receiver Shift
Register is set to all “1's”. The Sync Code Register, Control
Register 2, and Control Register 3 should be programmed
prior to the programmed release of the Transmitter and/or
Receiver Reset bits; these bits in Control Register 1 should
be cleared after the RESET line has gone high.

@ MOTOROLA Semiconductor Products Inc.
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TRANSMITTER OPERATION

Data is transferred to the transmitter section in parallel
form by means of the data bus and Transmit Data FIFO. The
Transmit Data FIFO is a 3-byte register whose status is in-
dicated by the Transmitter Data Register Available status bit
(TDRA) and its associated interrupt enable bit. Data is
transferred through the FIFO on negative edges of Enable (E)
pulses. Two data transfer modes are provided in the SSDA.
The 1-byte transfer mode provides for writing data to the
transmitter section (and reading from the receiver section)
one byte at a time. The 2-byte transfer mode provides for
writing two data characters in succession.

Data will automatically transfer from the last register loca-
tion in the Transmit Data FIFO (when it contains data) to the
Transmitter Shift Register during the last half of the last bit
of the previous character. A character is transferred into the
Shift Register by the Transmitter Clock. Data is transmitted
LSB first, and odd or even parity can be optionally append-
ed. The unused bit positions in short word length characters,
from the data bus, are ""don't cares”. (Note: The data busin-
puts may be reversed for applications requiring the MSB to
be transferred first, e.g., IBM format for floppy disks;
however, care must be taken to properly program the control
registers — Table 1 will have its bit positions reversed.)

When the Shift Register becomes empty, and data is not
available for transfer from the Transmit Data FIFO, an
“underflow’’ occurs, and a character is inserted into the
transmitter data stream to maintain character synchroniza-
tion. The character transmitted on underflow will be either a
“Mark” f(all “1's”) or the contents of the Sync Code
Register, depending upon the state of the Transmit Sync
Code on Underflow control bit. The underflow condition is
indicated by a pulse (=1 Tx CLK high period) on the
Underfiow output (when in Tx Sync on underflow mode).
The Underflow output occurs coincident with the transfer of
the last half of the last bit preceding the underflow character.
The Underflow status bit is set until cleared by means of the
Clear Underflow control bit. This output may be used in flop-
py disk systems to synchronize write operations and for ap-
pending CRCC.

Transmission is initiated by clearing the Transmitter Reset
bit in Control Register 1. When the Transmitter Reset bit is
cleared, the first full positive half-cycle of the Transmit Clock
will initiate the transmit cycle, with the transmission of data
or underflow characters beginning on the negative edge of
the Transmit Clock pulse which started the cycle. If the
Transmit Data FIFO was not loaded, an underflow character
will be transmitted (see _Figure 4).

The Clear-to-Send (CTS) input provides for automatic
control of the transmitter by means of external system hard-
ware; e.g., the modem CTS output provides the control in a
data communications system. The CTS input resets and in-
hibits the transmitter section when high, but does not reset
the Transmit Data FIFO. The TDRA status bit is inhibited by
CTS being high in either the one-sync character or two-sync
character mode of operation. In the external sync mode,
TDRA is unaffected by CTS in order to provide Fransmit
Data FIFO status for preloading and operating the transmit-
ter under the control of the CTS input. When the Transmit-
ter Reset bit {Tx Rs) is set, the Transmit Data FIFO is cleared
and the TDRA status bit is cleared. After one E clock has oc-
curred, the Transmit Data FIFO becomes available for new
data with TDRA inhibited.
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RECEIVER OPERATION

Data and a presynchronized clock are provided to the
SSDA receiver section by means of the Receive Data (Rx
Data) and Receive Clock (Rx CLK) inputs. The data is a con-
tinuous stream of binary data bits without means for identi-
fying character boundaries within the stream. Itis, therefore,
necessary to achieve character synchronization for the data
at the beginning of the data block. Once synchronization is
achieved, it is assumed to be retained for all successive
characters within the block.

Data communications systems utilize the detection of sync
codes during the initial portion of the preamble to establish
character synchronization. This requires the detection of a
single code or two successive sync codes. Floppy disk and
cartridge tape units require sixteen bits of defined preamble
and cassettes reguire eight bits of preamble to establish the
reference for the start of record. All three are functionally
equivalent to the detection of sync codes. Systems which do
not utilize code detection technigues require custom logic
external to the SSDA for character synchronization and use
of the parallel-to-serial (external sync) mode. (Note: The
Receiver Shift Register is set to ones when reset.)

SYNCRHONIZATION

The SSDA provides three operating modes with respect to
character synchronization: one-sync-character mode, two-
sync-character mode, and external sync mode. The external
sync mode requires synchronization and control of the
receiving section through the Data Carrier Detect (DCD) in-
put (see Figure 7). This external synchronization could con-
sist of direct line control from the transmitting end of the
serial data link or from external logic designed to detect the
start of the message block. The one-sync-character mode
searches on a bit-by-bit basis until a match is achieved be-
tween the data in the Shift Register and the Sync Code
Register. The match indicates character synchronization is
complete and will be retained for the message block. In the
two-sync-character mode, the receiver searches for the first
sync code match on a bit-by-bit basis and then looks for a se-
cond successive sync code character prior to establishing
character synchronization. If the second sync code character
is not received, the bit-by-bit search for the first sync code is
resumed.

Sync codes received prior to the completion of syn-
chronization (one or two character) are not transferred to the
Receive Data FIFO. Redundant sync codes during the
preamble or sync codes which occur as “fill characters’ can
automatically be stripped from the data, when the Strip
Sync control bit is set, to minimize system loading. The
character synchronization will be retained until cleared by
means of the Clear Sync bit, which also inhibits synchroniza-
tion search when set.

RECEIVING DATA

Once synchronization has been achieved, subsequent
characters are automatically transferred into the Receive
Data FIFO and clocked through the FIFO to the last empty
location by E pulses (MPU System ¢2). The Receiver Data
Available status bit {(RDA) indicates when data is available to
be read from the last FIFO location (#3) when in the 1-byte
transfer mode. The 2-byte transfer mode causes the RDA
status bit to indicate data is available when the last two FIFO

MOTOROLA Semiconductor Products Inc.
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register locations are full. Data being available in the Receive
Data FIFO causes an interrupt request if the Receiver Inter-
rupt Enable (RIE) bit is set. The MPU will then read the
SSDA Status Register which will indicate that data is
available for the MPU read from the Receive Data FIFO
register. The IRQ and RDA status bits are reset by a read
from the FIFO. If more than one character has been received
and is resident in the Receive Data FIFO, subsequent E
clocks will cause the FIFO to update and the RDA and IRQ
status bits will again be set. The read data operation for the
2-byte transfer mode requires an intervening E clock be-
tween reads to allow the FIFO data to shift. Optional parity is
automatically checked as data is received, and the parity
status condition is maintained with each character until the
data is read from the Receive Data FIFO. Parity errors will
cause an interrupt request if the Error Interrupt Enable (EIE)
has been set. The parity bit is not transferred to the data bus
but must be checked in the Status Register. NOTE: In. the
2-byte transfer mode, parity should be checked prior to
reading the second byte, since a FIFO read clears the error
bit.

Other status bits which pertain to the receiver section are
Receiver Overrun and Data Carrier Detect (DCD). The Over-
run status bit is automatically set when a transfer of a
character to the Receive Data FiFO occurs and the first
register of the Receive Data FIFO is full. Overrun causes an
interrupt if Error Interrupt Enable (EIE) has been set. The
transfer of the overrunning character into the FIFO causes
the previous character in the FIFO input register location to
be lost. The Overrun status bit is cleared by reading the
Status Register (when the overrun condition is present),
followed by a Receive data FIFO Register read. Overrun can-
not occur and be cleared without providing an opportunity to
detect its occurrence via the Status Register.

A positive transition on the DCD input causes an interrupt
if the EIE control bit has been set. The interrupt caused by
DCD is cleared by reading the Status Register when the DCD
status bit is high, followed by a Receive data FIFO read. The
DCD status bit will subsequently follow the state of the DCD
input when it goes low.

INPUT/OUTPUT FUNCITONS

SSDA INTERFACE SIGNALS FOR MPU

The SSDA interfaces to the MC6800 MPU with an 8-bit bi-
directional data bus, a chip-select line, a register-select line,
an interrupt-request line, read/write line, an enable line, and
a reset line. These signals, in conjunction with the MC6800
VMA output, permit the MPU to have complete control over
the SSDA.

SSDA Bi-Directional Data (D0-D7) — The bi-directional
data lines (DO-D7) allow for data transfer between the SSDA
and the MPU. The data bus output drivers are three-state
devices that remain in the high-impedance (off) state except
when the MPU performs an SSDA-read operation,

SSDA Enable (E} — The Enable signal, E, is a high-
impedance TTL-compatible input that enables the bus in-
put/output data buffers, clocks data to and from the SSDA,
and moves data through the FIFO Registers.
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Read/Write (R/W) — The Read/Write line is a high-
impedance input that is TTL compatible and is used to con-
trol the direction of data flow through the SSDA's in-
put/output data bus interface. When Read/Write is high
(MPU read cycle), SSDA output drivers are turned on if the
chip is selected and a selected register is read. When it is
low, the SSDA output drivers are turned off and the MPU
writes into a selected register. The Read/Write signal is also
used to select read-only or write-only registers within the
SSDA.

Chip Select (CS) — This high-impedance TTL-compatible
input fline is used to address the SSDA. The SSDA is
selected when CS is low. VMA should be used in generating
the CS input to insure that false selects will not occur.
Transfers of data to and from the SSDA are then performed
under the control of the Enable signal, Read/Write, and
Register Select.

Register Select (RS) — The Register Select line is a high-
impedance input that is TTL compatible. A high level is used
to select Control Registers C2 and C3, the Sync Code
Register, and the Transmit/Receive Data Registers. A low
level selects the Control 1 and Status Registers (see Table 1).

Interrupt Request (IRQ) — Interrupt Request is a TTL
compatible, open-drain (no internal pullup), active low out-
put that is used to interrupt the MPU. The Interrupt Request
remains low until cleared by the MPU.

RESET Input — The RESET input provides a means of
resetting the SSDA from an external source. In the low
state, the RESET input causes the following:

1. Receiver Reset (Rx Rs) and Transmitter Reset {Tx Rs)
bits are set causing both the receiver and transmitter
sections to be held in a reset condition.

2. Peripheral Control bits PC1 and PC2 are reset to zero,
causing the SM/DTR output to be high.

3. The Error interrupt Enable (EIE) bit is reset.

4. An internal synchronization mode is selected.

5. The Transmitter Data Register Available (TDRA)
status bit is cleared and inhibited.

6. The Receiver Shift Register is set to 1's.

When RESET returns high (the inactive state), the
transmitter and receiver sections will remain in the reset state
until the Receiver Reset and Transmitter Reset bits are
cleared via the data bus under software control. The control
Register bits affected by RESET (Rx Rs, Tx Rs, PC1, PC2,
EIE, and E/I Sync) cannot be changed when RESET is low.

CLOCK INPUTS

Separate high-impedance TTL-compatible inputs are pro-
vided for clocking of transmitted and received data.

Transmit Clock (Tx CLK) — The Transmit Clock input is
used for the clocking of transmitted data. The transmitter
shifts data on the negative transition of the clock.

Receive Clock (Rx CLK) — The Receive Clock input is us-
ed for clocking in received data. The clock and data must be
synchronized externally. The receiver samples the data on
the positive transition of the clock.

@ MOTOROLA Semiconductor Products Inc.
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SERIAL INPUT/OUTPUT LINES

Receive Data (Rx Data) — The Receive Data line is a high-
impedance TTL-compatible input through which data is
received in a serial format.

Transmit Data (Tx Data) — The Transmit Data output line
transfers serial data to a modem or other peripheral.

PERIPHERAL/MODEM CONTROL

The SSDA includes several functions that permit limited
control of a peripheral or modem. The functions included are
Clear-to-Send, Sync Match/Data Terminal Ready, Data Car-
rier Detect, and Transmitter Underflow.

Clear-to-Send (CTS) — The CTS input provides a real-
time inhibit to the transmitter section (the Tx Data FIFO is
not disturbed). A positive CTS transition resets the Tx Shift
Register and inhibits the TDRA status bit and its associated
interrupt in both the one-sync-character and two-sync-
character modes of operation. TDRA is not affected by the
CTS input in the external sync mode.

The positive transition of CTS is stored within the SSDA
to insure that its occurrence will be acknowledged by the
system. The stored CT3 information and its associated IRQ
{if enabled) are cleared by writing a ““1”" in the Clear CTS bit
in Control Register 3 or in the Transmitter Reset bit. The CTS
status bit subsequently follows the CTS input when it goes
low.

The CTS input provides character timing for transmitter
data when in the external sync mode. Transmission is in-
itiated on the negative transition of the first fu/l positive clock
pulse of the transmitter clock (Tx CLK) after the release of
CTS (see Figure 8).

Data Carrier Detect (DCD) — The minput provides a
real-time inhbit to the receiver section (the Rx FIFO is not
disturbed). A positive DCD transition resets and inhibts the
receiver section except for the Receive FIFO and the RDRA
status bit and its associated 1RQ.

The positive transition of DCD is stored within the SSDA
to insure that its occurrence will be acknowledged by the
system. The stored DCD information and its associated IRQ
(if enabled) are cleared by reading the Status Register and
then the Receiver FIFO, or by writing a *1”" into the Receiver
Reset bit. The DCD status bit subsequently follows the DCD
input when it goes low. The DCD input provides character
synchronization timing for the receiver during the external
sync mode of operation. The receiver will be initialized and
data will be sampled on the positive transition of the first fulf
Receive Clock cycle after release of DCD (see Figure 7).

Sync Match/Data Terminal Ready (SM/DTR) — The
SM/DTR output provides four functions (see Table 1)
depending on the state of the PC1 and PC2 control bits.
When the Sync Match mode is selected (PC="1",
PC2="0"), the output provides a one-bit-wide pulse when a
sync code is detected. This pulse occurs for each sync code
match even if the receiver has already attained synchroniza-
tion. The SM output is inhibited when PC2="1". The DTR
mode (PC1="0") provides an output ievel corresponding to
the complement of PC2 (DTR="0" when PC2="1"). (See
Table 1.)
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TABLE 1 — SSDA PROGRAMMING MODEL

Control| Address !
Register | _Inputs Control Register Content
RS{R/W]AC2|AC1 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Status (S) [0 | X X Interrupt | Receiver | Receiver | Transmitter | Clear-to- Data Carrier Transmitter Receiver
Request Parity Overrun | Underflow Send Detect Data Data
(t1RQ) Error (Rx Ovrn)l  (TUF) (CTS) (DCD) Register Available
(PE) Available (RDA)
(TDRA)
Control 1 0|0 X X Address Address Receiver | Transmitter Clear Strip Sync Transmitter Receiver
(c1) Control 2 | Control 1| Interrupt| Interrupt Sync Characters Reset Reset
(AC2) (AC1) Enable Enable (Strip Sync) (Tx Rs) (Rx Rs)
(RIE) (TIE)
Receive 111 X | X D7 D6 D5 D4 D3 D2 D1 DO
Data FIFO
Control 2 110 Q0 0 Error Transmitl Word Word Word 1-Byte/2-Byte Peripheral Peripheral
(C2) Interrupt |Sync Code | tLength Length Length Transfer Control 2 Control 1
Enable on Select 3 | Select 2 Select 1 {1-Byte/2-Byte) (PC2) (PC1)
(EIE) Underflow| (WS3) (WS2) (WS1)
(Tx Sync)
Control 3 [ 1]0 | 0] 1 | Not Used | Not Used | Not Used| Not Used Clear Clear CTS One-Sync- External/
(C3) Transmitter, Status__ Character/ Internal
Underflow (Clear CTS) Two-Sync Sync Mode
Status Character Control
(CTUF) Mode Control | (E/l Sync)
(1 Sync/
2 Sync)
Sync Code 110 1 0 D7 D6 D5 D4 D3 D2 D1 DO
Transmit 110 1 1 D7 D6 D5 D4 D3 D2 D1 DO
Data FIFO
X = Don't care
STATUS REGISTER CONTROL REGISTER 2
IRQ Bit 7 The IRQ flag is cleared when the source of the IRQ is EIE Bit 7 When "1, enables the PE, Rx Ovrn,
cleared. The source is determined by the enables in the TUF, CTS, and DCD interrupt flags
Control Registers: TIE, RIE, EIE. (S Bits 6 through 2).
Bits 6~0 indicate the SSDA status at a point in time, and can be Tx Sync Bit 6 When 1", allows sync code contents

to be transferred on underflow, and
enables the TUF Status bit and out-
put. When '0", an all mark character
is transmitted on underflow.

WS3, 2,1 Bits 5-3 Word Length Select -

reset as follows:
PE Bit6 Read Rx Data FIFO, ora''1” into Rx Rs (C1 Bit 0).
Rx Ovrn Bit5 Read Status and then Rx Data FIFO, ora 1" into
Rx Rs {C1 Bit 0).
TUF Bit4 A "1” into CTUF (C3 Bit 3) or into Tx Rs (C1 Bit 1).

CTS Bit3 A 1" into Clear CTS (C3 Bit 2) ora 1" into Tx Rs Bit5 | Bital Bit3
(C1 Bit1) wsa | wsa | wst | Word Length
DCD Bit 2 Read Status and then Rx Data FIFO ora 1" into
Rx Rs (C1 Bit 0) 0 ¢] 0 |6 Bits + Even Parity
TDRA  Bit1 Write into Tx Data FIFO. 0 0 1 16 Bits+ Odd Parity
RDA  Bit0 Read Rx Data FIFO. 0 1 0 |78its
0 1 1 8 Bits
CONTROL REQSTER 1 ) 1 0 0 | 7Bits+ Even Parity
AC2, AC1 Bits A7, 6 Used to ziftcess othef registers, as shown abpve 1 0 1 7 Bits + Odd Parity
RIE Bft 5 When 1 enables !nterrupt on RDA (S BnlO). 1 1 0 |8 Bits + Even Parity
TIE B,t 4 When'"'1"”, enables interrupt on TDRA (S Bnt' 1 ).' 1 1 9 8 Bits + Odd Parity
Clear Sync Bit 3 When "1, clears receiver character synchronization.
Strip Sync Bit 2 When '"1”, strips all sync codes from the received 1-Byte/2-Byte Bit2 \ggeA”t;j“' er?ag!es the :‘-DRA1 at?d
data stream. its to indicate when a 1-byte
Tx Rs Bit 1 When "1", resets and inhibits the transmitter section. transfer can occur; when “0”, the
Rx Rs Bit 0 When ‘1", resets and inhibits the receiver section. TBIZA and le)A bits indicate when
a 2-byte transfer can occur.
CONTROL REGISTER 3 PC2,PC1  Bits1-0 SM/DTR Output Control
CTUF__ Bit 3 When 1", clears_'[l:J_F (S Bit 4), and IRQ if enabled. Bt —
Clear CTS Bit 2 When ‘1", clears CTS (S Bit 3), and IRQ if enabled. PC2 PC1 SM/DTR Output at Pin 5
1Sync/2 Sync  Bit1 When 1", selects the one-sync-character mode; when
0", selects the two-sync-character mode. Y 0 1
E/l Sync Bit O When 1", selects the external sync mode; when "'0"’, 0 i Pulse ‘J_L 1.Bit Wide_on SM
selects the internal sync mode. 1 0] 0
1 1 SM Inhibited, 0

NOTE: When the SSDA is used in applications requiring the MSB of data to
be received and transmitied first, the data bus inputs to the SSDA may be
reversed (DO to D7, etc.). Caution must be used when this is done since the
bit positions in this table will be reversed, and the parity should not be selected.
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Transmitter Underflow (TUF) — The Underflow output in-
dicates the occurrence of a transfer of a “fill character” to
the Transmitter Shift Register when the last location (#3) in
the Transmit Data FIFO is emtpy. The Underflow output
pulse is approximately one Tx CLK high period wide and oc-
curs during the last half of the last bit of the character
preceding the ““Underflow’ (see Figure 4). The Underflow
output pulse does not occur when the Tx Sync bit is in the
reset state.

SSDA REGISTERS

Seven registers in the SSDA can be accessed by means of
the data bus. The registers are defined as read-only or write-
only according to the direction of information flow. The
Register Select input (RS) selects two registers in each state,
one being read-only and the other write-only. The
Read/Write input (R/W) defines which of the two selected
registers will actually be accessed. Four registers (two read-
only and two write-only) can be accessed via the bus at any
particular time. These registers and the required addressing
are defined in Table 1.

CONTROL REGISTER 1 (C1}

Control Register 1is an 8-bit write-only register that can be
directly addressed from the data bus. Control Register 1 is
accessed when RS="0"" and R/W="0".

Receiver Reset (Rx Rs), C1 Bit 0 — The Receiver Reset
control bit provides both a reset and inhibit function to the
receiver section. When Rx Rs is set, it clears the receiver
control logic, sync logic, error logic, Rx Data FIFO Control,
Parity Error status bit, and DCD interrupt. The Receiver Shift
Register is set to ones. The Rx Rs bit must be cleared after
the occurrence of a low level on RESET in order to enable
the receiver section of the SSDA.

Transmitter Reset (Tx Rs), C1 Bit 1 — The Transmitter
Reset control bit provides both reset and inhibit to the
transmitter section. When Tx Rs is set, it clears the transmit-
ter control section, Transmitter Shift Register, Tx Data FIFO
Control (the Tx Data FIFO can be reloaded after one E clock
pulse), the Transmitter Underflow status bit, and the CTS in-
terrupt, and inhibits the TDRA status bit (in the one-sync-
character and two-sync-character modes).The Tx Rs bit
must be cleared after the occurrence of a low level on RESET
in order to enable the transmitter section of the SSDA. If the
Tx FIFO is not preloaded, it must be loaded immediately after
the Tx Rs release to prevent a transmitter underflow condi-
tion.

Strip Synchronization Characters (Strip Sync), C1 Bit2 —
If the Strip Sync bit is set, the SSDA will automatically strip
all received characters which match the contents of the Sync
Code Register. The characters used for synchronization (one
or two characters of sync) are always stripped from the
received data stream.

Clear Synchronization (Clear Sync), C1 Bit 3 — The Clear
Sync control bit provides the capability of dropping receiver
character synchronization and inhibiting resynchronization.
The Clear Sync bit is set to clear and inhibit receiver syn-
chronization in a/f modes and is reset to zero to enable resyn-
chronization.

MOTOROLA Semiconductor Products Inc.
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Transmitter Interrupt Enable (TIE), C1 Bit 4 — TIE enables
both the Interrupt Request output (TRQ} and interrupt Re-
quest status bit to indicate a transmitter service request.
When TIE is set and the TDRA status bit is high, the IRQ out-
put will go low (the active state) and the IRQ status bit will
go high.

Receiver Interrupt Enable (RIE), C1 Bit 5 — RIE enables
both the Interrupt Request output (IRQ) and the Interrupt
Request status bit to indicate a receiver service request.
When RIE is set and the RDA status bit is high, the TRQ out-
put will go low (the active state) and the TRQ status bit will
go high.

Address Control 1 (AC1) and Address Control 2 (AC2), C1
Bits 6 and 7 — AC1 and AC2 select one of the write-only
registers — Control 2, Control 3, Sync Code, or Tx Data
FIFO — as shown in Table 1, when RS="1" and
R/W="0".

CONTROL REGISTER 2 (C2)

Control Register 2 is an 8-bit write-only register which can
be programmed from the data bus when the Address Control
bits in Control Register 1 (AC1 and AC2) are reset, RS="1"
and R/W="0".

Peripheral Control (PC1} and Peripheral Control 2 (PC2),
C2Bits 0 and 1 — Two control bits, PC1and PC2, determine
the operating characteristics of the Sync Match/DTR out-
put. PC1, when high, selects the Sync Match mode. PC2
provides the inhibit/enable control for the SM/DTR output
in the Sync Match mode. A one-bit-wide pulse is generated
at the output when PC2is "0, and a match occurs between
the contents of the Sync Code Register and the incoming
data even if sync is inhibited (Clear Sync bit="1"). The
Sync Match pulse is referenced to the negative edge of Rx -
CLK pulse causing the match (see Figure 3).

The Data Terminal Ready (DTR) mode is selected when
PC1is low. When PC2="1" the SM/DTR output="0" and
vice versa. The operation of PC2 and PC1 is summarized in
Table 1.

1-Byte/2-Byte Transfer (1-Byte/2-Byte), C2, Bit 2 —
When 1-Byte/2-Byte is set, the TDRA and RDA status bits
will indicate the availabitliy of their respective data FIFO
registers for a single-byte data transfer. Alternately, if
1-Byte/2-Byte is reset, the TDRA and RDA status bits in-
dicate when two bytes of data can be moved without a se-
cond status read. An intervening Enable pulse must occur
between data transfers.

Word Length Selects (WS1, WS2, WS3), C2 Bits 3, 4, 5
— Word Length Select bits WS1, WS2, and WS3 select
word fengths of 7, 8, or 9 bits including parity as shown in
Table 1.

Transmit Sync Code on Underflow (Tx Sync), C2 Bit 6 —
When Tx Sync is set, the transmitter will automatically send
a sync character when data is not available for transmission.
If Tx Sync is reset, the transmitter will transmit a Mark
character (including the parity bit position) on underflow.
When the underflow is detected, a pulse approximately one
Tx CLK high period wide will occur on the underflow output
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if the Tx Sync bit is set. Internal parity generation is inhibited
during underflow except for sync code fill character
transmission in 8-bit plus parity word lengths.

Error Interrupt Enable (EIE), C2 Bit 7 — When EIE is set,
the TRQ status bit will go high and the TRQ output will go low
if:

1. A receiver overrun occurs. The interrupt is cleared by
reading the Status Register and reading the Rx Data
FIFO.

2. DCD input has gone to a 1", The interrupt is cleared
by reading the Status Register and reading the Rx
Data FIFO.

3. A parity error exists for the character in the last loca-
tion (#3) of the Rx Data FIFO. The interrupt is cleared
by reading the Rx Data FIFO.

4. The CTS input has gone to a “1”._The interrupt is
cleared by writing a “1” in the Clear CTS bit, C3 bit 2,
or by a Tx Reset.

5. The transmitter has underflowed (in the Tx Sync on
Underflow mode). The interrupt is cleared by writing a
“1" into the Clear Underflow, C3 bit 3, or Tx Reset.

When EIE is a 0", the TRQ status bit and the TRQ output
are disabled for the above error conditions. A low level on
the RESET input resets EIE to “0”.

CONTROL REGISTER 3 (C3)

Control Register 3 is a 4-bit write-only register which can
be programmed from the data bus whe RS="1" and
R/W="0" and Address Control bit AC1="1" and
AC2="0".

External/Internal Sync Mode Conrol (E/l Sync), C3, Bit 0
— When the E/I Sync Mode bit is high, the SSDA is in the
external sync mode and the receiver synchronization logic is
disabled. Synchronization can be achieved by means of the
DCD input or by starting Rx CLK at the midpoint of data bit 0
of a cahracter with DCD low. Both the transmitter and
receiver sections operate as parallel — serial converters in
the External Sync mode. The Clear Sync bit in Control
Register 1 acts as a receiver sync inhibit when high to pro-
vide a bus controllable inhibit. The Sync Code Register can
serve as a transmitter fill character register and a receiver
match register in this mode. A “low” on the RESET input
resets the E/| Sync Mode bit placing the SSDA in the inter-
nal sync mode.

One-Sync-Character/ Two-Sync-Character Mode Control
(1-Sync/2-Sync), C3 Bit 1 — When the 1-Sync/2-Sync bit is
set, the SSDA will synchronize on a single match between
the received data and the contents of the Sync Code
Register. When the 1-Sync/2-Sync bit is reset, two suc-
cessive sync characters must be received prior to receiver
synhnchronization. If the second sync character is not
detected, the bit-by-bit search resumes from the first bit in
the second character. See the description of the Sync Code
Register for more details.

Clear CTS Status (Clear CTS), C3 Bit2 — Whena “1" is
written into the Clear CTS bit, the stored status and interrupt
are cleared. Subsequently, the CTS status bit reflects the
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state of the CTS input. The Clear CTS control bit does not
affect the CTS input nor its inhibit of the transmitter section.
The Clear CTS command bit is self-clearing, and writing a
"0" into this bit is a nonfunctional operation.

Clear Transmit Underflow Status (CTUF), C3 Bit 3 —
When a ""1" is written into the CTUF status bit, the CTUF bit
and its associated interrupt are reset. The CTUF command
bit is self-clearing and writing a 0"’ into this bit is a nonfunc-
tional operation.

SYNC CODE REGISTER

The Sync Code Register is an 8-bit register for storing the
programmable sync code required for received data character
synchronization in the one-sync-character and two-sync-
character modes. The Sync Code Register also provides for
stripping the sync/fill characters from the received data (a
programmable option} as well as automatic insertion of fill
characters in the transmitted data stream. The Sync Code
Register is not utilized for receiver character synchronization
in the external sync mode; however, it provides storage of
receiver match and transmit fill characters.

The Sync Code Register can be loaded when AC2 and
AC1 are a 1" and 0", respectively, and R/W="0" and
RS="1".

The Sync Code Register may be changed after the detec-
tion of a match with the received data (the first sync code
having been detected) to synchronize with a double-word
sync pattern. {This sync code change must occur prior to the
completion of the second character.) The sync match (SM)
output can be used to interrupt the MPU system to indicate
that the first eight bits have matched. The service routine
would then change the sync match register to the second
half of the pattern. Alternately, the one-sync-character mode
can be used for sync codes for 16 or more bits by using soft-
ware to check the second and subsequent bytes after
reading them from the FIFO.

The detection of the sync code can be programmed to ap-
pear on the Sync Match/DTR output by writinga *1"* in PC1
(C2bit0) and a 0" in PC2 (C2 bit 1). The Sync Match out-
put will go high for one bit time beginning at the character in-
terface between the sync code and the next character (see
Figure 3).

PARITY FOR SYNC CHARACTER

Transmitter
Transmitter does not generate parity for the sync
character except 9-bit mode.
9-bit (8-bit + parity)...8-bit sync character + parity
8-bit (7-bit+ parity)...8-bit sync character (no parity)
7-bit (6-bit+ parity)...7-bit sync character (no parity)

Receiver

At Synchronization

Receiver automatically strips the sync character(s) (two
sync characters if ‘2 sync’ mode is selected) which is used to
establish synchronization. Parity is not checked for these
sync characters.
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After Synchronization Is Established

When 'strip sync’ bit is selected, the sync characters (fill
characters) are stripped and parity is not checked for the
stripped sync (fill) characters. When “'strip sync” bit is not
selected (low), the sync character is assumed to be normal
data and it is transferred into FIFO after parity checking.

(When non-parity format is selected, parity is not checked.)
WS0-Ws2
Strip Sync | (Data Format)
(C1, Bit 2) | (C2, Bits 3-5)
1 X No transfer of sync code
No parity Check of sync code
. . *Transfer data and sync codes
0 With Parity Parity check
. . *Transfer data and sync codes
0 Without Parity No parity check

*Subsequent to synchronization.

It is necessary to consider parity in the selected sync
character in the following cases. Data Format is (6 + parity),
(7 + parity), strip sync is not selected (low), and when sync
code is used as a fill character after synchronization.

The transmitter sends a sync character without parity, but
the receiver checks the parity as if it is normal data.
Therefore, the sync character should be chosen to match the
parity check selected for the receiver in this special case. See
the following section for unused bit assignment in short-
word length.

RECEIVE DATA FIRST-IN FIRST-OUT REGISTER (Rx Data
FIFO)

The Receive Data FIFO Register consists of three 8-bit
registers which are used for buffer storage of received data.
Each 8-bit register has an internal status bit which monitors
its full or empty condition. Data is always transferred from a
full register to an adjacent empty register. The transfer from
register to register occurs on E pulses. The RDA status bit
will be high when data is available in the last location of the
Rx Data FIFO.

In an Overrun condition, the overrunning character will be
transferred into the full first stage of the FIFO register and
will cause the loss of that data character. Successive over-
runs continue to overwrite the first register of the FIFO. This
destruction of data is indicated by means of the Overrun
status bit. The Overrun bit will be set when the overrun oc-
curs and remains set until the Status Register is read, follow-
ed by a read of the Rx Data FIFO.

Unused data bits for short word lengths (including the
parity bit) will appear as “0’'s’" on the data bus when the Rx
Data FIFO is read.

TRANSMIT DATA FIRST-IN FIRST-OUT REGISTER (Tx
Data FIFO)

The Transmit Data FIFO Register consists of thee 8-bit
registers which are used for buffer storage of data to be
transmitted. Each 8-bit register has an internal status bit
which monitors its full or empty condition. Data is always
transferred from a full register to an adjacent empty register.
The transfer is clocked by E pulses.

The TDRA status bit will be high if the Tx Data FIFO is
available for data.
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Unused data bits for short word lengths will be handled as
"don’t cares.”” The parity bit is not transferred over the data
bus since the SSDA generates parity at transmission.

When an Underflow occurs, the Underfiow character will
be either the contents of the Sync Code Register or an all
"1's" character. The underflow will be stored in the Status
Register until cleared and will appear on the Underflow out-
put as a pulse approximatley one Tx CLK high period wide.

STATUS REGISTER (S)

The Status Register is an 8-bit read-only register which
provides the real-time status of the SSDA and the associated
serial data channel. Reading the Status Register is a non-
destructive process. The method of clearing status bits
depends upon the function each bit represents and is
discussed for each bit in the register.

Receiver Data Available (RDA), S Bit 0 — The Receiver
Data Available status bit indicates when receiver data can be
read from the Rx Data FIFO. The receiver data being present
in the last register (#3) of the FIFO causes RDA to be high for
the 1-byte transfer mode. The RDA bit being high indicates
that the last two registers (#2 and #3) are full when in the
2-byte transfer mode. The second character can be read
without a second status read (to determine that the
character is available). An E pulse must occur between reads
of the Rx Data FIFO to allow the FIFO to shift. Status must
be read on a word-by-word basis if receiver data error check-
ing is important. The RDA status bit is reset automatically
when data is not available.

Transmitter Data Register Available (TDRA), S Bit 1 —
The TDRA status bit indicates that data can be loaded into
the Tx Data FIFO Register. The first register (#1) of the Tx
Data IFFO being empty will be indicated by a high level in the
TDRA status bit in the 1-byte transfer mode. The first two
registers (#1 and #2) must be empty for TDRA to be high
when in the 2-byte transfer mode. The Tx Data FIFO can be
loaded with two bytes without an intervening status read;
however, one E pulse must occur between loads. TDRA is
inhibited by the Tx Reset or RESET. When Tx Reset is set,
the Tx Data FIFO is cleared and then released on the next E
clock pulse. The Tx Data FIFO can then be loaded with up to
three characters of data, even though TDRA is inhibited.
This feature allows preioading data prior to the release of Tx
Reset. A high level on the CTS input inhibits the TDRA
status bit in either sync mode of operation (one-sync-
character or two-sync-character). C1S does not affect
TDRA in the external sync mode. This enables the SSDA to
operate under the control of the CTS input with TDRA in-
dicating the status of the Tx Data FIFO. The CTS input does
not clear the Tx Data FIFO in any operating mode.

Data Carrier Detect (DCD), S Bit 2 — A positive transition
on the DCD input is stored in the SSDA until cleared by
reading both Status and Rx Data FIFO. A "'1"" written into Rx
Rs also clears the stored DCD status. The DCD status bit,
when set, indicates that the DCD input has gone high. The
reading of Status followed by reading of the Receive Data
FIFO allows Bit 2 of subsequent Status reads to indicate the
state of the DCD input until the next positive transition.
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Clear-to-Send (CTS), S Bit 3 — A positive transition on
the CTS input is stored in the SSDA until cleared by writing
a "1 into the Clear CTS control bit or the Tx Rs bit. The
CTS status bit, when set, indicates that the CTS input has
gone high. The Clear CTS command {(a 1" into C3 Bit 2}
allows Bit 3 of subsequent Status reads to indicate the state
of the CTS input until the next positive transition.

Transmitter Underflow (TUF), S Bit 4 — When data is not
available for the transmitter, an underflow occurs and is so
indicated in the Status Register (in the Tx Sync on underflow
mode). The underflow status bit is cleared by writing a 1"
into the Clear Underflow (CTUF) control bit or the Tx Rs bit.
TUF indicates that a sync character will be transmitted as the
next character. A TUF is indicated on the output onfy when
the contents of the Sync Code Register is to be transferred
(transmit sync code on underflow="1").

Receiver Overrun (Rx Ovrn), S Bit 5 — Overrun indicates
data has been received when the Rx Data FIFO is full,

resulting in data loss. The Rx Ovrn status bit is set when
overrun occurs. The Rx Ovrn status bit is cleared by reading
Status followed by reading the Rx Data FIFO or by setting
the Rx Rs control bit.

Receiver Parity Error (PE), S Bit 6 — The parity error
status bit indicates that parity for the character in the last
register of the Rx Data FIFO did not agree with selected pari-
ty. The parity error is cleared when the character to which it
pertains is read from the Rx Data FIFO or when Rx Rs oc-
curs. The DCD input does not clear the Parity Error or Rx
Data FIFO status bits.

Interrupt Request (IRQ), S Bit 7 — The Interrupt Request
status bit indicates when the IRQ output is in the active state
(TRQ output="0"). The TRQO status bit is subject to the same
interrupt enables (RIE, TIE, and EIE) as the TRQ output. The
TRQ status bit simplifies status inquiries for polling systems
by providing single bit indication of service requests.

ORDERING INFORMATION

MC68AB2CP
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M6800 Family
Blanks= 1.0 MHz
A=15MHz

B=2.0 MHz

Device Designation
In M6800 Family
Temperature Range
Blank =0°— +70°C
C= —40°— +85°C
Package
P = Plastic
S = Cerdip
L= Ceramic

BETTER PROGRAM

Better program processing is available on all types listed. Add
suffix letters to part number.

Level 1add "S"  Level 2add "D  Level 3 add "DS"

Level 1"S""=10 Temp Cycles — {—25 to 150°C);
Hi Temp testing at T A max.

Level 2 "D’ =168 Hour Burn-in at 1256°C

Level 3 "DS" = Combination of Level 1 and 2.

AR
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Speed Device Temperature Range
10 MH MC6852P,L,S 0 to 70°C

: z MC6852CP,CL,CS —40 to +85°C
' 5 MH MC68AB2P,L,S 0to +70°C

' z MCB8A52CP,CL,CS —40 to +85°C
2.0 MHz MC68B52P,L,S 01to +70°C

@ MOTOROLA Semiconductor Products inc.
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PACKAGE DIMENSIONS

CASE 716-06 CASE 709-02
(CERAMIC) 3 B (PLASTIC)

)
J | 0

1 12
o ) AR R VIAVILTI TRV IV )

A . c ——L—

AN—-!: i |
e

—He g e Ko s
F D ‘searng i —M
PLANE

NOTES:
VoTe. 1. POSITIONAL TOLERANCE OF LEADS (D),
1. LEADS TRUE POSITIONED WITHIN SHALL BE WITHIN 0.25 mm (0.010) AT
0.25mm (0.010) DIA (AT SEATING MAXIMUM MATERIAL CONDITION, IN
PLANE) AT MAXIMUM MATERIAL RELATION TO SEATING PLANE AND
CONDITION. EACH OTHER.
2. DIM “L" TO CENTER OF LEADS 2. DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEL. WHEN FORMED PARALLEL.
3. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.
MILLIMETERS|  INCHES
DIM[ MIN | MAX | MIN [ MAX
A | 2764 | 30.99| 1.088 | 1.220 MILLIMETERS INCHES
B | 14.73 | 15.34 | 0.580 | 0.604 oM MIN | MAX | WIN | MAX
C | 2.67 | 432 | 0.105] 0.170
A | 31.37 [32.13 | 1.235 | 1.265
D | 038 | 053 | 0.015][ 0.021
B_ | 1372 | 14.22 | 0.540 | 0.560
F | 076 | 1.40 | 0,030 0.055
C | 3.94| 508 | 0.1550.200
G 2.54 BSC 0.100 BSC
D | 036 056  0.014]0.022
H | 076 | 1.78 | 0.030] 0.070
F_| 1.02 ]| 152 | 0.040 | 0.060
J 1 0.20 | 030 | 0.008] 0.012
G 264 BSC | 0.100 BSC
K | 254 | 4.57 | 0.100] 0.180
L 7295 T 1545 T 0590 T 0510 H | 1.66] 203 | 0.065]0.080
M= 10 T = T 100 J | 0.20] 038 | 0.008 ] 0.015
K | 292 | 343 ]0.115]0.135
N _, 1.02 | 152 | 0.040] 0.060 L 15,96 BSC 3600 BSC
M [ 00 ] 159 09 T 150
N | 051 1.02 [ 0.020 [ 0.040
2l'll'll'll“l!'ll'1['1|‘l|"ll_ll_l13 CASE623.03
4
(CERDIP)

\ |
|

1 12
||_ll_l|_l|_lU|_|I_lLJl_l|_.ll.JU
b A |

~ —F

[ Jié .
ARRN .

’jGL_ b NJJ\/."M e

MILLIMETERS INCHES NOTES:

DIM] MiN_[ MAX | MIN | MAX 1.DIM “L" TO CENTER OF
A | 31.24 | 32.77 | 1.230 | 1.290 LEADS WHEN FORMED
B (12.70 | 15.49 | 0.500 | 0.610 PARALLEL.
€ | 406 559 0.160 | 0.220 2. LEADS WITHIN 0.13 mm
D | 041 051 0.016 ] 0.020 (0.005) RADIUS OF TRUE
F | 1.27 | 1.52] 0.050 | 0.060 POSITION AT SEATING
G 2.54 BSC 0.100 BSC PLANE AT MAXIMUM
§ | 0.20] 0.30] 0.008 | 0.012 MATERIAL CONDITION.
K | 229 4.06( 0.090 [ 0.160 (WHEN FORMED PARALLEL)
L | 15.24BSC 0.600 BSC
M| 00 [ 15° 09 | 150
N | 051 1.27 | 0.020 | 0.050

MOTOROLA Semiconductor Products Inc.
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ERRATA
TO

MC6852, MC68A52, and MC68B52

DATA SHEET
(DS9494-R3)

A footnote, clarifying the test conditions for internal power dissipation, was omit-

ted in the MC6852 data sheet. The following table replaces that found on page 2 of

the data sheet DS9494-R3.

DC ELECTRICAL CHARACTERISTICS (Vcc=5.0 Vdc +5%, Vss=0, TA=T| to TH unless otherwise noted)

Characteristic Symbol Min Typ Max Unit

Input High Voltage VIH Vss+2.0 — — \
Input Low Voltage ViL - — Vss+0.8 \
Input Leakage Current - Tx CLK, Rx CLK,_RQaEn:it_)I& " _ 10 25 A

{(Vin=0105.25V} RESET, RS, R/W, TS, DCD, CTS n B
RS TRy Ty |~ Jw] © |m
Output High Voltage

({ILoad= — 205 uA, Enable Pulse Width < 25 us) __D0o-D7| VoH Vgs+2.5 - - \

(I_oad= — 100 gA, Enable Pulse Width < 25 us) TX Data, DTR, TUF Vgs+2.4 - —
Output Low Voltage (I gad= 1.6 mA, Enable Pulse Width< 25 us) VoL - - Vgs+0.4 \
Output Leakage Current (Off-State) (Vo =2.4 V) RQ loz - 1.0 10 pA
Internal Power Dissipation (Measured at Tp=0°C)* PINT - 300 525* mw
Input Capacitance

(Vin=0, TA=25°C, f=1.0 MHz) DO-D7 Cin - - 12.5 pF

All Other Inputs — - 7.5

Output Capacitance Tx Data, SM/DTR, TUF c _ _ 10 F

(Vin=0, TA=25°C, f=1.0MHz) IRQ out 5.0 p

* For temperatures below 0°C, the maximum value of PiNT will increase to 600 mW.
©MOTOROLA INC., 1982 DS9494-R3A1
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