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3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721

MC6852
(1.0 MH2)

MCG8A52

(1.5 MHz)

MC68B52
(2.0 MHz)

SYNCHRONOUS SERIAL DATA ADAPTER (SSDA)

The MCB852 Synchronous Serial Data Adapter provides a bidirec-
tignal serial interface for synchronous data information interchange. 1t
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 MCB852 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-
chranization, fill character insertion/deletion, and errar checking. The
functional canfiguration 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, $yn-
chronization conirol, and interrupt control. Status, timing and control
lines provide peripheral or modem control.

Typical applications include floppy disk controllers, cassetie or car-
iridge tape controllers, data communications terminals, and numerical
control systems,

® Programmable Interrupts from Transmitter, Receiver, and Emror

MOS

{N-CHANNEL, SILICON-GATE)

SYNCHRONOUS SERIAL
DATA ADAPTER

£ SUFFIX
PLASTIC PACKAGE
CASE 7@

Detection Logic L SUFFIX 5
- PACKAGE
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MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Ve —03mw +70 vV
Input Voltage Yin —031t +70 Y This device contains circuitry to pretect the in-
Operating Temperature Range T Lo TH puls against damage due to high static voltages
MCB862, MLC6BALZ, MIG8B5E2 Cto +70 o ar electric fields; however, it is advsied that nor-
MCB8R2C, MCBBAB2C Ta -4t ~85 c mal precautions be taken to avoid application of
any voltage higher than maximum-rated voltages
_Storage Temperature Range Tsig —86to +1580 °C to this high-impedance circuit. Reliability of
aperation is enhanced if unused inputs are tied to
THERMAL CHARACTERISTICS an appropriate logic voltage ltevel le.g., either
Vog or Vel
Characteristic Symbaol Value Unit 55 tC
Thermal Resistance
Plastic Package 120 ,
Ceramic Package AL &0 CIW
Cerdip Package 65
POWER CONSIDERATIONS
The average chip-junction temperature, TJ, in *C can be obtained from:
T =Ta+(Ppedja) {1

Where:
Ta=Ambient Temperature, °C
8 )5, = Package Thermal Resistance, Junction-to-Ambient, “C/W
Po=PINT+PPORT
PINT=IcCcx Voo, Watts — Chip Internal Power
PpORT = Port Power Dissipation, Watis — User Determined

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

An approximate relationship betwesn Pp and T lit PPORT is neglected) is:

Po=K=I(T3+273°C} (2
Solving equations 1 and 2 for K gives:
K=Ppe{Ta+273°C) + 8 a*PD2 (3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibriumi
for a known T 4. Using this value of K the values of Py and T can be obtained by solving equations {1) and (2) iteratively for any
value of Ta.

DC £LECTRICAL CHARACTERISTICS v =B8.0 Vdc £+5%, V§5=0, Ta=Ty to T unless atherwise noted

Characteristic Symbol Min Typ Max Unit
Input High Voliage VK Vgg+2.0 — — V
input Low Vaoltage VIL - - Vgg+0.8 v
Input Leakage Current Tx CLK, Rx CLK. Rx Data, Enable, I _ 10 25 A
Vin=0105.25 VI RESET, RS, R/W, €S, DCO, CTS n #
Three-State |OH-Statel Input Current Do-b7 - _ 20 10 uA

Vin=0410 2.4V, Voo=5.25 V)
Cutput High Yoltage

{l gag = ~ 205 uA, Enable Pulse Width < 25 us) __Dbob7| VoH Vgg+25 - — W
Lpag= — 100 zA, Enable Pulse Width < 26 us) TX Data, OTR, TUF Vgg+2.4 - -
CGutput Low Voltage Ul qaq= 1.6 mA. Enable Pulse Width< 25 us} VoL - - Vgg+0.4 v
Output Leakage Current {Off-State) (Vg =2.4 V) IRC loz - 1.0 10 nh
Internal Power Dissipation {Measured at Ta=T !} PINT - 300 826 mw
Input Capacitance
Vin=0 Ta=2°C, f=1.0MH2l 0007 Cin — —- 12.8 pF
All Other Inputs — — PR
Output Capacitance Tx Data, SM/DTR, TUE c N B 10 of
Win=0 Ta=23°C. f=1.0MH2 IRQ out 5o

@ MOTOROLA Semiconductor Products Inc.
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AC ELECTRICAL CHARACTERISTICS (Vpc =50V +5%, Vg5=0, Ta=T| to Ty uniess otherwise noted)

M MCE8AE2

Characteristic Symbol Min 0635;“ Minc Max Mﬂmaagax_' Unit
Serial Clock Pulse Width, Low (Figure 1) PWe L | 700 — 400 - 280 - ns
Serial Clock Pulse Width, High (Figure 2} PWey 700 — 400 - 280 — ns
Serial Clock Frequency [Rx CLK, Tx CLK} fr — 600 - 1000 - 1500 kHz
Receive Data Setup Time (Figure 3, 7} tRDSU | 380 - 200 - 180 — ns
Receve Data Hold Time (Figure 3) RDH 30 - 200 - 160 - ns
Syne Match Delay Tirme (Figure 3! tgM - 1.0 - 0.666 - 0.500 HS
Clock-to-Data Delay for Transmitter {Figure 4) Top - 1.0 — 0.666 — 0.500 HE
Transmitter Underflow {Figures 4, 8) SFUF - 1.0 — 0.666 - 0.500 us
O7TR Delay Time (Figure 5i 1DTR - 1.0 — 0.666 — 0500 | us
Interrupt Request Release Time (Figure 5} tIR - 1.6 — 1.1 — 0.800 s
RESET Puise Width tReseT | 1.0 - 0.666 - 0.500 - g5
CTS Setup Time {Figure &) CTS 200 - 150 - 120 - ns
BCD Setup Time (Figure 7} tpep | 800 - 350 - 250 - ns
Input Rise and Fall Times (Except Enable} Ly, tf - 1.0* — 1.0° - 107 25

*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

hE— PWe —
Tx CLK Tx CLK p|

of N / or
Rx CLK a g, Rx CLK )

je—— PWo —=

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

Rx CLK \ _ ~ : / \
wosm MANIDE QNN AN XA

m =Don't Care
Sync Match
l——— =1 Rx CLK Period ——3w

Note: Timing measurerments are referenced 1o and from a low voltage of 0.8 volts and a high voltage of 2.0 valts, unless otherwise noted.

@ MOTOROLA Semiconductor Products Inc.
3



MCB852¢MCE8AE2eMCE8B52

FIGURE 4 — TRANSMIT DATA QUTPUT DELAY AND
TRANSMITTER UNDERFLOW DELAY TIME

Tx CLK L—-\—
DD
Tx Data D X oa
ITUF —
TUF
= Tx CLK High
f~——Period

n= Number of bits in character

FIGURE § — CLEAR-TO-SEND SETUP TIME
cTs _\
—hl —— 1CTS

Tx CLK e

DD rE—

Tx Data X

FIGURE 5 — DATA TERMINAL READY AND INTERAUPT
REQUEST RELEASE TIMES

Enable ﬁ L_\_

[*—1DTR

DTR X

—— IR

IRQ

FIGURE 7 — DATA CARRIER DETECT SETUP TIME

T % A /

N
DCD

Ax CLK @

Notes: o
a. Must occur before DCD goes low,
b. First data bit placed in Rx shift register.
¢. Last data bit of byte placed in Bx shift register.
d. Bx data byte transferred from shift register to Rx FIFG,

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

Nate: Timing measurements are referenced to and from a low voltage of 0.8 voits and a nigh voltage of 2.0 volts, unless otherwise ncted.

BUS TIMING TEST LOADS

Load A&
{DG-D7, DTR, Tx Data, TUF)

50V

RL=25 k2

MMDE1E0

Test Point or Equiv.

MMD7000
or Equiv.

C =130 pF for DO-D7
=730 pF for OTR, Tx Data, and TUF

@ MOTOROLA Semiconductor Products Inc.

Load B
{TRQ Only)

50V

3k

Test Point

100 pF

L

R=11.7 kQ for DO-D7
=24 kil for DTR, Tx Data, and TUF
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BUS TIMING CHARACTERISTICS (See Notes 1 ard 2!

Indent L MC6852 MCE38A52 | MCE3B52 .
Number Characteristic Symbol 5T Max | Min | Max | Min | Max | ="
1 Cycle Time teye 10| 10 10671 10 |06 | 10 | us
2 Pulse Width, E Low PWgL | 430 | - | 280 ) = |210] - ns
3 Pulse Width, E High PWEH | 460 — 280 — 220 — ns
4 IClock Rise and Fall Time : . i - 25 - 7% - 20 | ns
g Address Hold Time taH 10 - 10 - 10 - ns
13 JAddress Setup Time Before E tAS 80 - 60 - 40 - ns
14 |Chip Select Setup Time Before E 1CS 8¢ — 60 - 40 - ns
1% iChip Select Hold Time tCH 10 — 10 — 10 — ns
18  |Read Data Hold Time tDHR 20 50* | 20 50 | 20 80 | ns
21 Write Data Hold Time DHW 10 — 10 — 10 - ns
30 Output Data Delay Time IDDR — 20 - 180 | - 150 | ns
31 Input Data Setup Time thaw | 165 — 80 - 80 — ns
*The data bus output buffers are no longar sourcing or sinking current by tpyRmax {High Impedance).
FIGURE 8 — BUS TIMING CHARACTERISTICS
{READ/WRITE INFORMATION}
(1) :
< 0 =
— o -
=N ' ~ N
e 3 T
<O Ro

R/W, Address N W
{Non-Muxed) 7 X £

éd‘ L@ ®

A
Y

1

- {18) e — (18)
Read Data z MPL Read Data Non-Muxed
Nor-Muxed 3 E—

«>-(21) 1—@—r
Write Data =~ ’{ MPU Write Data Nan-Muxed y,

Muxed 4 E—
———as gl
‘21} -

Notes:

1. Voltage levels shown are V| =04 V, V= 2.4 V, unless otherwise spacitied.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.

@ MOTOROLA Semiconductor Products Inc.
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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, Conirel 3, Sync Code
and Transmit Data. The serial interface consists of serial in-
put and output lines with independent clocks, and four
peripheral/ modern 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 FIFQ is indicated
by the TORA bit in the Status Register; once datais entered,
it moves through the FIFQ to the last empty lacation. Data at
the output of the FIFO is automatically transferred from the
FIFQ to the Transmitter Shift Register as the shift register
becormes available to transmit the next character. If data is
not available from the FIFQ {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 patity to
the transmitted word. An external control line {(Clear-to-
Send) is provided to inhibit the transmitter without clearing
the FIFQ.

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 91 and
transfers successive bytes of data to the input of the
Receiver FIFO. The single-sync-character mode requires that
a match accur 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 FIFQ output is indicated by the RDA status bit
in the Status Register, as is a parity error (PE}.

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

Other I/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 simultangous operation under separate
clock control. Signals to the microprocessor are the Data
Bus and Interrupt Request {IRQ).

INTTIALIZATION

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 Producls 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 FIFC. The
Transmit Data FIFQ is @ 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) 1o 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 bus in-
puts may be reversed for applications requiring the M5B to
be transferred first, e.g., 1BM 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
"underfiow’” occurs, and a character is inserted into the
transmitter data stream to maintain character synchroniza-
tion. The charactar transmitted on underflow will be either a
“Mark” fall ”"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
Underflow ouiput (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 ihe
Cliear 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 Contro! Register 1. When the Transmitter Reset bit is
cleared, the first fulf 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 FIFQ was not loaded, an underflow character
will be transmitted {see Figure 4}.

The Clearto-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 controlin a
data communications system. The CT3 input resets and in-
hibits the transmitter section when high, but does not reset
the Transrmit Data FIFQ. 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 Transrmit
Data FIFO status for preloading and operating the transmit-
ter under the control of the C1S input. When the Transmit-
ter Reset bit {Tx Rs) is set, the Transmit Data FIFO is cleared
and the TDRA status bit is clearad. 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. It is, therefore,
necessary to achigve 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 systemns 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 require eight bits of preamble to establish the
reference for the start of record. All three are functionally
aquivalent 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-seriat (external sync) mode. {(Note: The
Receiver Shift Register is set to ones when resat.}

SYNCRHONIZATION

The SSDA provides three operating modes with respect 1o
charactar synchronization: one-sync-character mode, two-
sync-characier 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 71. This external synchronization could con-
sist of direct line control from the transmitting end of the
serial data fink or from external logic designed to detect the
start of the message block. The one-sync-character mode
searches on a bit-Dy-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. H 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 lone or two character} are not transferred to the
Receive Data FIFQ. Redundant sync codes during the
prearnble 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, subseguent
characters are automatically transferred into the Receive
Data FiFO and clocked through the FIFQ to the last empty
location by E pulses IMPU Systern ¢2). The Receiver Data
Available status bit IRDA) indicates when data is available 10
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 t¢ indicate data is avaiiabla whan 1he fast two FIFD

MOTOROLA Semiconductor Products Inc.,
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register locations are full. Data being avallabie in the Receive
Data FIFQ causes an interrupt request if the Receiver Inter-
rupt Enable (RIE) bit is set. The MPU will then read the
S3DA 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 resat by a read
from the FIFO. If more than one character has been received
and is resident in the Receive Data FiFQO, subsequent E
clocks will cause the FIFQO to update and the RDA and IRQ
status bits will again be sst. The read data operation for the
2-byte transfer mode requires an intervening E clock be-
tween reads to allow the FIFQ 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 it the Error Interrupt Enable (EIE)
has been set. The parity bit is not transferred to the data bus
but must be checked in ihe Status Register. NOTE: In.the
2-byte transfer mode, parity should be checked prior to
reading the second byte, since a FIFO read ciears the error
bit.

Other status bits which pertain to the receiver section are
Recewer Overrun and Data Carrier Detect {DCD). The Over-
run status bit is automatically set when a transfer of a
character to the Receive Data FIFQ occurs and the Tirst
register of the Receive Data FIFQ is full. Overrun causes an
interrupt if Error fnterrupt Enable {EIE) has been set. The
transfer of the overrunning character into the FIFO causes
the previous character in the FIFQ input register logation 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 oceur and be cleared without providing an opportunity 1o
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 subseguently follow the state of the DCD
input when it goes low.

INPUT/OUTPUT FUNCITONS

SSDA INTERFACE SIGNALS FOR MPU

The SSDA interfaces to the MCB800 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 MC8300
VMA output, permit the MPU to have complete control over
the SSDA.

SSDA Bi-Directional Data (DO-D7) — The bi-directional
data lines (DQ-D7) allow for data transfer between the SSDA
and the MPU. The data bus ocutput 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,
ard moves data through the FIFO Registers.
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Read/Write (R/W)} — The Read/Write line is a high-
impedance input thatis 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 eyele), SSDA gutput 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 (TS} — This high-impedance TTL-compatible
input line is used to address the SSDA. The SSDA is
selected when C5 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/White, 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 €2 and C3, the Sync Code
Register, and the Transmit/Receive Data Registers. A low
lsvel selects the Control 1 and Status Registers {see Table 1).

Interrupt Request (IRQ) — Interrupt Request is a TTL
compatible, open-drain ino internal pullup), active low out-
put that is used to interrupt the MPU. The Interrupt Request
remains low unti! cleared by the MPLU.

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 Transmiiter Reset {Tx Rs)
bits are set causing both the receiver and transmitier
sections to be held in a reset condition.

2. Peripheral Control bits PC1 and PC2 are reset 1o zero,
causing the SM/DTR output to be high.

3. The Error Interrupt Enable {EIE) bit is reset.

4. An internal synchronization mode is selectad.

5. The Transmitter Data Register Available (TDRA}
status bit is cleared and nhibited.

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

When RESET returns high {the inactive statel, the
transmitier 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 Bs, Tx Rs, PC1, PC2,
EIE, and E/l Sync) cannot be changed when RESET is low.

CLOCK INPUTS

Separate high-impedance TTL-compatible inputs are pro-
vided for clocking of transritted 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 ciock.

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

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

Transmit Data (Tx Data) — The Transmit Data output ling
transfers serial data 10 8 modem or other peripheral.

PERIPHERAL/MODEM CONTROL

The S5DA 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 Underfiow.

Clear-to-Send (CTS) — The C1S input provides a real-
time inhibit 1o the transmitter section {the Tx Data FIFQ 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-syne-
character modes of operation. TDRA is not affected by the
CTS input in the external syne mode,

The positive transition of CTS is stored within the SSDA
to insure that its occurrence will be acknowledged by the
system. The stored CTS information and its associated IRQ
tif 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 CT3 input provides character timing for transmitter
data when in the external sync mode. Transmission is in-
itiated on the negative transition of the first full positive clock
pulse of the transmitter clock {Tx CLK) after the release of
CTS (see Figure 6).

Data Carrier Detect (DCD) — The Winput 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 FIFQ and the RDRA
status bit and its associated IRQ.

The positive transition of DCD is stored within the SSDA
10 insure that its occurrence will be acknowledged bylhE
system. The stored DCD information and its associated IRQ
{if enabled} are cleared by reading the Status Register and
then the Receiver FIFQ, or by writing a 1" into the Receiver
Reset bit. The DCD status bit subseguently follows the DCD
input when it goes low. The DCD input provides character
synchranization 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
Recsive 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=71",
PC2="0"), the putput 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 level correspending to
the complement of PC2 {DTH="0" when PC2="1"). {See
Table 1.)
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TABLE 1 — S5DA PROGRAMMING MODEL

Control] Address i
Register Inouts | Control Register Content
RS |[R/W|AC2[ACT Bit 7 Bit & Bit & Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Status {5) ol X | X fnterrupt | Receiver | Receiver | Transmitier b Clear-to- Diata Carrier Transmitter Receiver
Request Parity Overrun { UnderHow Send Detect Data Data
TROY Error {Rx Qurnll {TUF} ICTS) iDCo) Register Avalable
{PE) Available {RDA)
{TDRA)
Conugl 1 oo X1 X Addrass Adress Receiver | Transimilled Clear Suip Sync Transmittear Recaiver
{Cc1} Control 2 | Contrel 10 Imerrupi| Imerrupl Sync Charoclens Reset Reset
tAC?) {AC1) Enable Enable {Swrip Sync) [Tx Rs! {Rx Rs)
(RIE} {TIE)
Receive 111 X | x D/ 913 b5 pa D3 b2 D1 bo
Data FIFQ
Control 2 110 ol 0 Error Fransmit Word Word Word 1-Byte/2-Byte Peripheral Peripheral
ca lnterrupt |Sync Code | Lengih Length Length Transfer Conmrol 2 Control 1
Enahle on Select 3 | Select 2 Selecl 1 11-Byre/2-Byrtel tPC2) IPC1)
(EIE} | Underflow| (WS3) Ws2) Ws1)
[Fx Synci
Control 3 110 0 1 Not Used | Mol Used j Nor Used| Not Used Clear Clear CTS One Syne- Extewnal!
{C3) Transmitier Status Characrer/ Fnternal
Underfiow {Clear CTS) Two-Sync Sync Mode
Slatus Characler Coantrol
{CTUF) Mode Control | (E/l Syncl
11 Syne/
2 Sync
Sync Code 1 1 0 o7 jal:3 05 Da D3 o2 01 juls)
Transmut 110 1 i B7 D& D5 04 B3 D2 o1 oo
Data FIFD

X = Don't care

STATUS REGISTER CONTROL REGISTER 2
IRQ Bit 7 The IRQ flag is cleared when the source of the IRQs EIE Bit 7 When 1", enahles the PE, Rx Qurn,
cleared. The source is determined by the enables in Lhe TUF, CTS, and DCL interrupt ilags
Control Regisiers: TIE, RIE, EIE. (5 Bits 6 through 2).
Bits 6-0 indicate the 55DA status at a point in bme, and can be Tx Sync Bit & When 17, allows sync code contents
reset as follows: 1o be transferred an underflow, and
PE Bit6 Read Rx Data FIFO, or a "1 into Ax Rs (G1 B Q) e"“‘b{:?"e,:'(}f‘: Status bit and ot
Rx Owrn Bit5 Head Status and then Rx Data FIFQ, ora 1" into PUt' erl -an ail mark characte
Rx Rs IC1 Bit O}, . is transmitted on underflow.
TUF  Bit4 A"1" inta CTUF (C3 81t 3) or into Tx Rs (C3 it 11, | WS3. 2.1 Bits5-3  Word Length Select -
CTS Bit3 A”'l‘.’ inte Clear CISI{C3 Bit 2y ora 1" inta Tx Rs a5 | B 4] Bit 3
{C1 Bit1l wsa | ws2 | wst Ward Length
3Tl Bit 2 Read Status and then Rx Data FIFO or 2 17 into -
Bx s (C1 Bit O} 0 0 0 |G Birs + Even Parity
TDRA  Bit1 Write into Tx Data FIFO. s P | 8 8its + Odd Parity
RDA Bit0 Read Rx Data FIFQ, 0 1 0 j§78us
CONTROL REGISTER 1 L I B R
] ) ) 1 Q a { Bits + Even Parily
ALC2 ACH Bits .?, & Used ‘f’ access nthe_r registers, as shown ab.ove_, 1 o 1 7 Bils - Odd Parity
RIE 8!15 When”1“,enablesmterrupton RDA 15 BnDJ.\ 1 1 o |8 Bits - Even Parity
TIE B!t 4 \When 'l K enables interrupt on TORA (S B:l.h.. 1 i 1 8 Bits + Odd Parity
Clear Sync Bit 3 When 17, clears receiver character synchronization. —
Strip Sync Bit 2 When "1"", strips all sync codes from the received 1-Byte/2-Byte  Bit 2 When 1", enables the TDRA and
data stream, ROA hits 1o indicate when a 1-byte
Tx Rs B 1 When "1, resets and inhibils the transmitter section. iransfer can oceur; when 07, the
Rx Rs Bit 0 When 1", resats and inhibits the receiver section TDRA and RDA tnts indicate when
a 2-byie transfer can occur,
CONTROL REGISTER 3 PC2,PC1  Bits 1-0  SM/DTR Output Centrol
CTUF__ Bit 2 When 1™, clears TUF {5 Bit 4}, and IRQ if enabled. Bir 1 Bt 0
Clear CTTS Bi12 When 1", clears T35 (S Bit 3). and IRQ if enabled. P'C2 P'(t:1 SM/DTR Qutput at fin §
18ync/2 Sync Bit1 When 1", selects the one-sync-character mode; when
0", selects the two-syne-character mode. 0 0 _l_[_.l . ]
E/l Sync Bit 0 When "1", selects the external sync mode; when "0, O 1 Pulse . 1-Bit Wide, on SM
selects the internal syne mode. 1 0 o]
1 1 SM tnvhibited, O

NOTE: When the SSDA is used 1n applications requiring the MSB of data to
he received and transmitied first, the data bus inputs to the S50A may be
reversed (D0 1o D7, etc.). Caution must be used when this is done since the
hit positions in thig table will be reversed, and the parity should not be selected.

m
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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 FIFQO is emtpy. The Underflow output
pulse is approximately ane Tx CLK high period wide and oc-
curs during the tast half of the last bit of the character
preceding the “Underflow” (see Figure 4). The Underflow
output pulse does nat occur when the Tx Syne 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,
aone being read-only and the other write-only. The
Read/Write input (R/W) defines which of the two selected
registers witl 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 reguired 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 Contrel,
Parity Error status bit, and DCD interrupt. The Receiver Shift
Register is set to ones. The Bx Rs bit must be cleared after
the occurrence of a low level on RESET in order to enable
the receiver section of the S5DA,

Transmitter Reset {Tx Rs), C1 Bit 1 — The Transmitter
Reset contral 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 FIFQ
Control (the Tx Data FIFC can be relpaded after one E clock
pulse}, the Transmitter Underflow status bit, and the TS in-
terrupt, and inhibits the TDRA status bit lin the one-sync-
character and two-sync-character modes).The Tx Rs bit
must be cleared after the occurrence of a low level on RESE ]
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-
tien.,

Strip Synchronization Characters (Strip Syne), C1 Bit2 —
If the Strip Sync hit is set, the SSDA will autornatically 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 Syncl, 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 af modes and is reset to zero to enable resyn-
chronization.

@ MOTOROLA Semiconductor Products Inc.

Transmitter Interrupt Enable [TIE), C1 Bit4 — TIE enabies
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 bitis high, the iBQ out-
put will go low {the active statel and the 1RQ status bit will
go high.

Receiver Interrupt Enable (RIE}, C1 Bit 5 — RIE enables
both the Interrupt Reguest 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, Contral 3, Sync Code, or Tx Data
FIFQ — as shown in Table 1, when RS="1" and
R/AW="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 Addrass Control
bits in Control Register 1 tACT and AC2} are reset, RS="1"
and R/W="0".

Peripheral Control (PC1} and Peripheral Cantrol 2 (PC2),
C2 Bits 0 and 1 — Two control bits, PC1 and 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 PC2 is 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
Syno 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-Byig is set, the TDRA and RDA status bits
will indicate the availabitlly of their respective data FIFO
registers for a single-byte data transter. Alternately, if
1-Byte/2-Byie 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 ocour
between data transfers.

Word Length Selects (WS1, WS2, WS3}, C2Bits 3,4, 5
— Word Length Select bits WS1, W32, and W53 select
word lengths of 7, 8, or 9 bits including parity as shown in
Table 1.

Transmit Sync Code on Underflow {Tx Syncl, C2 Bit6 —
When Tx Sync is set, the transmitter will automatically send
a sync character when data is not available for transrmission.
if Tx Sync is reset, the transmitter will transmit a Mark
character lincluding 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 cutput
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i the Tx Sync bit is set. Internal parity generation is inhibited
during underdlow except for sync code fill character
transmission in &-hit plus parity word lengths,

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

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

2. DCD input has gone to @ 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 fast loca-
tion (#3] of the Rx Data FIFO. The interrupt is cleared
by reading the Rx Data FiFQ.

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,
ar by a Tx Reset.

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

When EIE is a 70", the TRQ stalus 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 R§="1" and
R/W="0" and Address Control bit AC1="1" and
ACZ="0",

Externai/Internal Sync Made Conrol {E/l Sync), C3, Bit 0
— When the E/I Sync Made 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
BED input or by starting Rx CLK at the midpoint of data bit§
of a cahracter with BCD 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 transmitler fill character register and a receiver
match register in this mode. A “low"” on the RESET input
reseis the E/1 Sync Mode bit placing the SSDA in the inter-
nal sync mode.

One-Sync-Character/ Two-Sync-Character Mode Control
{1-8ync/2-Syne), C3Bit 1 — When the 1-Syne/2-Sync bit is
set, the SSDA will synchronize on a single match between
the received daita and the contents of the Sync Code
Registar. When the 1-Sync/2-Sync bit is reset, two suc-
cessive sync characters must be received prior {o receiver
synhnchronization, |f the second sync character is not
detected, the bit-by-bit search resumes from the first bit in
the second characler. See the description of the Sync Code
Register for more details,

Clear CTS Status {Clear CTS), C3Bit2 — Whena "1"is
writien irlo the Clear CTS bit, the stored status and nierrupi
are cleared. Subsequently, the CTS status bit reflects the

1
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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
Q" into this bit is a nonfunctional operation.

Clear Transmit Underflow Status {CTUF), C3 Bit 3 —
When a 1" is written inta 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-syrc-character and two-sync-
character modes. The Sync Code Register also provides far
stripping the sync/filt characters from the received data a3
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 made, however, it provides storage of
receiver match and transmit fill characters.

The Sync Code Register can be loaded when ACZ and
ACT are a """ and “0", respectively, and R ="0" and
RS="1".

The Sync Code Register may be changed after the detsc-
tion of a match with the received data (the first sync code
having been detected] to synchronize with a double-word
sync patiern. {This sync code change must occur prior to the
completion ot the second character.) The sync match {SMi
output can be used to interrupt the MPU systern to indicate
that the first eight bits have matched. The service routing
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 FIFG.

The detection of the sync code can be programmed to ap-
pear on the Sync Match/DTHR output by writing a 1" in PC1
{C2 bit 0t and a " in PC2 {C2 bit 1). The Sync Match out-
put will ga tagh 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

Transemitter
Transmitter does not generate parity for the sync
character except 9-bit mode.
9-bit (8-bit + parity).. 8-bit sync character + parity
B-bit (7-bit+ parityl...B-bit sync character (no parity}
7-bit [B-bit+ parity).. 7-bit sync character {no parity}

Receiver

At Synchronization

Receiver automatically strips the sync charactar{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 /s Established

When ‘strip sync’ bit is selected, the sync characters (fili
characters) are stripped and parity is not checked for the
stripped sync {filll characters. When “strip sync” bit is not
sefected (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-wSs2
Strip Sync | (Data Format}
{C1, Bit 2) | {C2, Bits 3-5)
1 X Mo transfer of sync code
No parity Check of sync code
) ) "Transfer data and sync codes
0 With Parity Parity check
0 Without Parity Transf:lr data_ and sync codes
0 parity check

*Subsequent to synchronization.

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

The transritter sends a sync character without parity, but
the receiver checks the parity as if it is normal oata.
Therefore, the sync character should be chasen 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 consisis of three 8-bit
registers which are used for buffer storage of received daia.
Each 8-bit register has an internal status bit which monitors
its full or empty condition. Data is aiways transferred from a
full register to an adjacent empty register. The transfer from
register to register gcours 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 FIFOQ register and
will cause the loss of that data character. Successive over-
runs continue to overwrite the first register of the FIFQ. This
destruction of data is indicated by means of the Owverrun
status bit. The Overrun bit will be set when the overrun oc-
curs and rernaine set until the Status Register is read, follow-
ed by a read of the Rx Data FIFO.

Unused data bits for short word lengths fincluding 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-hit
registers which are used for buffer storage of data to be
transmitted. Each &-Dbit register has an internal status bit
which monitors its full or empty condition. Data is always
transferred from a full reqgister to an adjacent empty register.
The transter is clocked by E pulses.

The TDBA status bit will be high if the Tx Data FIFQ 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 Underflow character will
be either the contents of the Sync Code Register or an all
"1's"” character. The underflow will be stared in the Status
Register until cleared and will appear on the Underflow out-
put as a pulse approximatley one Tx CLK high pericd wide.

STATUS REGISTER {3}

The Status Register is an 8-bit read-only register which
provides the reai-time status of the SSDA and ihe asscciated
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 hit indicates when receiver data can be
read from the Rx Data FIFO. The receiver data being present
in the last register (#3) of the FIFQ 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-bwte transfer mode. The second character can be read
without a second status read (10 determine that the
characier is available). An E pulse must occur between reads
of the Rx Data FIFQ 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 autornatically
when data is not available.

Transmitter Data Register Available (TDRA)}, 5 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 wiil 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 TORA 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 aliows preloading data prior to the release of Tx
Reset. A high level on the TS input inhibits the TDRA
status bit in either sync made of operation (one-sync-
character or two-sync-character). CTS does not affect
TDRA in the external sync moda. This enables the S5DA to
operate under the control of the CTS input with TDRA in-
dicating the status of the Tx Data FIFQ. The CTS input does
not clear the Tx Data FIFO in any operating mode.

Data Carrier Detect {DCD}, § Bit 2 — A positive transition
an the DCD input is stored in the SSDA until cleared by
reading both Status and Rx Data FIFO. A 1" written into Ax
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 Daia
FIFO allows Bit 2 of subseqguent Status reads to indicate the
state of the DCD input until the next positive transition.
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Clear-to-Send [E?gl, S Bit 3 — A positive transition on
the CTS input is stored in the SSDA until cleared by writing
a “1" into the Clear CT3 contrgl bit or the Tx Bs bit. The
CTS status bit, when set, indicates that the CT$ input has
gone high. The Clear CTS command {a 1" into C3 Bit 2)
allows Bit 2 of subsequent Status reads to indicate the state
of the CT3 input until the next positive transition,

Transmitter Underflow {TUF}, S Bit4 — When data is not
available for the transmitter, an underflow occurs and is s0
indicated in the Status Register lin the Tx Sync on underflow
moge). 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 iransmitted as the
next character. A TUF is indicated on the oulput onfy when
tha contants of the Syng Code Register is to be transferred

{transmit sync code on underflow="1"}.

Receiver Overrun (Rx Own}, S Bit & — Overrun indicates
data has been received when the Bx Data FIFO is full,

resulting in data loss. The Rx Ovrn siatus bit is set when
overrun occtirs. The Bx Ovrn status bit is cleared by reading
Status foliowed by reading the Rx Data FIFG or by setting
the Rx Bs 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 1o which it
pertains is read from the Rx Data FIFO or when Rx Rs oc-
curs. The DTD input does not clear the Parity Error or Rx
Data FIFO status bits.

Interrupt Request (IRQ}, 8 Bit 7 — The Interrupt Reguest
status bit indicates when the IRQ output is in the active state
{TRO output="0"), The TR status hit is subjeci 10 the same
interrupt enables (RIE, TIE, and EIE} as the IRQ output. The
TRQ status bit simplifies status inquiries for polling systems
by providing single bit indication of service requests,
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Leve: 2 "0 =168 Hour Burr-in at 125°C

Leve: 3 D5 "=Cormpination of Leve: Yapz 2

e

Speed Device Temperature Range
1.0 Mz WMCBBE2P L, S 01w 70°C

i MCE852CP,CL,CS -40 10 +B5°C
1.5 MH MCBBAL2P. L 5 0to +70°C

: z MCBBAB2CP CL.CS —f) 1o +85°C
2.0 MHz MCBBBS2P.L.5 Oto +70°C

ﬂz MOTOROLA Semiconductor Products Inc.




MCBB529 MCE8AS29 MCE8B52

PACKAGE DIMENSIONS

B CASE 716-06 AR CASE 708-02
{CERAMIC) B K ' [PLASTIC)

—

|

B B
J p 17 1

LTALTRLT I R L VALV L VLT v

p

- L -
F —
—_ ’ ;
—— L
F D st - M
PLENE
NOTES:
o, 1. POSITIONAL TOLERANCE OF LEADS (D,
1. LEADS TRUE POSITIONED WITHIN SHALL BEWITHIN 0.25 mm (0.010) AT
6 5 mon (00100 DA (AT SEATING MAXIMUM MATERIAL CONDITION, IN
PLANE) AT MAXIMUM MATERIAL RELATION TO SFATING PLANE AND
CONDITIDN. EACH DTHER.
2, OIM "L" T0 CENTER OF LEADS 2. DIMENSION L TD CENTER DF LEADS
WHEN FORMED PARALLEL. WHEN FORMED PARALLEL.
3. DIMENSION B 00ES NOT INCLUDE MOLD
—_— FLASH.
MILLIMETERS|  INCHES
DIt MIN | MAX | MIN | MAX
A | 2764 | 30.09] 1.088] 1.220 WLLIMETERS  NCHES
B | 14.73 | 1534 | D680 0.604 ol
T | BT [ 437 G106] 0170 IN | MAX . MIN | MAK
U | 036 053 00is| quzl A 313773213 123 1.26%
F [ 076 | 140 D301 0055 B__ 1372  14.22 ; 0.540 ;0560 ,
8 | 3.54BSC 0,100 BSC C__ 384, 50B | 016510700
H | 076 | 178 0.030] (.078 D, 036 D56 0014 0.032
g0 T ose oo Lo F 107 157 0040 _0.060
K - 254 457 Ulﬂﬂ. 0.120 G_,ﬂw
ELEHE LR T L LU H | 165 ] 203 0065 0,080
L ' 1269 16481 0590 Q&0
O o B 'J( 0,20 | 0.32 0.006_ 0015
P BRI RNT [ 287 | 243 [ Q115 0135
N, .02 52 ; 0.040, 0.080 L . 1534 B5C ' (600 BSC
M 150 @0 15?
N | 051 i.02 [ 0020, 0.040
gnaonnoonnn@. CASE 62303
{CERDIF!

N A

I
|

12
|I_II_II._II._II._II_II_ILJI_II_1I_IU
F

A |

F —SEATING FLARE

Jep

==,

K
MILLIMETERS]  INCHES NDTES
DIM Tann [ wAx [ MIN | MAX 1. DIM "L" TO CENTER OF
A 324 | 3277, 1.920 1.290 LEADS WHEN FORMED
B 12.70 ) 15.4% | 0.560 , 0.615 PARALLEL.

[ _C | 406 559, 0.J60 | 0.22D 2 LEADS WITHING.13 mm
[ o[ 041 051[ 005 0.020 {0,005} RADIUS OF TAUE
F 127 | 1521 0.050 | 0.080 FOSITION AT SEATING
2,54 BSC 0.100 BSC PLANE AT MAXIMUM

.| 020 030] 000870012 | MATERIAL CONDITIDN.
229 406 0.090] 0160 MWHEN FORMED PARALLEL)

L | 15.24 BSC 1,600 BSC

M__ 0P | 150 0@ | 1&°

N__ 051 1.27 | 0.020 | 0.050

MOTOROLA Semiconductor Products inc.
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ERRATA
TO

MC6852, MC6BAB2, and MC68B52

DATA SHEET
(DS9494-R3)

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

ted in the MC6852 data sheet. The fallowing table replaces that found an page 2 of

the data sheet DS594594-R3.

DC ELECTRICAL CHARACTERISTICS (Voc=5.0 Vdc +5%, Vgg=0, Ta=TL to TH unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Input High Voltage VIH Vgg+2.0 — — V
Input Low Voltage ViL - - Vg5 +0.8 v
Input Leakage Current Tx CLK, Rx CLK, Rx Data, Enable,

Vin=0105.25V} RESET, RS, R/W, CS, DCO, TTS | ' - 10 25 nA
AR e | - Jee[ w [m
Output High Voltage

tl gag = — 205 pA, Enable Pulse Width < 25 gs) __Do07 [ VgoH Vgg+25 — - v

{ll_gad= —100 pA, Enable Pulse Width < 25 ksl TX Data, DTR, TUF Vgg+24 - —

Quiput Low Voltage (I gpad=1.6 mA, Enable Pulse Width< 25 ps} VoL - - Vgg+0.4 v
Output Leakage Current {Off-Statel (Vo =2.4 V) IRG| Igz — 1.0 10 Ty
Internal Power Dissipation (Measured at Ta =0°C1* PINT - 300 525* mw
Input Capacitance

{Vin=0, Ta=25°C, = 1.0 MHz} DO-D7 | G - - 125 pF

Al Other tnputs - - 7.5
Qutput Capacitance Tx Data, SM/DTH, TUF c _ _ 10 E
Vin=0, Ta=25°C, 1=1.0 MHz) G| ~out 5.0 P
* For temperatures below 0°C, the maximum value of P)NT will increase 1o 600 mw.
DS9484-R3A1
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