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Universal Asynchronous Receiver/Transmitter
UART

PIN CONFIGURATION
FEATURES wod 1 wh rer =
i i imi *HIACC [ 2 39 ] POE =]
O] Compatible with TR1863 timing - - e g 5 ot 1 ot =
£ High accuracy 32X clock mode  48.4375% Receiver Distortion ADE [ 4 37 a NDB2 o
immunity and improved RDA/ROR operation (COM 8018 only) RD8 [ 5 36 [J NSB
i ion— RD7 {6 35 [1 NPB
{1 High Speed Operation—82.5K baud, 200ns strobes RD6 ] 7 34[] cs
0 single +5V Power Supply ADs [] 8 nf Tos
[ Direct TTL Compatibility—no interfacing circuits required ’;g‘; E ?o gf % 1[0);
U Input pull-up options: COM 8018 has low current pull-up Ro2 [ 11 30[] TOS
resistors; COM 1863 has no pull up resistors apt [ 12 20[) TD4
O Full or Half Duplex Operation— can receive and transmit RPE (] 13 28] TD3
simultaneously at different baud rates ;‘;; E :‘; g; % lgf
Od Fully Double Buffered— eliminates need for precise external SWE {18 25 Ts0
timing rcp (17 24 [] TEOC
O tmproved Start Bit Verification —decreases error rate Rggi E :Z 23 :gfu
22
] 46.875% Receiver Distortion Immunity st [ 20 210 MR
O Fully Programmable—data word length; parity mode; number -
of stop bits: one, one and one-half, or two PACKAGE: 40-Pin D.I.P.
[ Master Reset—Resets all status outputs and Receiver Buffer
Register
[ Three State Outputs—bus structure oriented FUNCTIONAL BLOCK DIAGRAM
[ Low Power— minimum power requirements TD1 TD2 TD3 TD4 TD5 TD6 TD7 TD8
[ Input Protected—eliminates handling problems lze 127 128 lzg 130 l31 132 E
[ Ceramic or Plastic DIP Package—easy board insertion 55428 TrANSWITTER BUFFER REGISTER J
{J Baud Rates available from SMC’'s COM 8046, COM 8116,
COM 8126, COM 8136, COM 8146 baud rate generators LL
TRANSMITTER | 55
SHIFT TS0
REGISTER
24
GENERAL DESCRIPTION TcP 40| TIMING AND CONTROL TRANSMITTER]——-‘ TEOC
The Universal Asynchronous Receiver/Transmitter is an csb34 ﬁ i/L 6 | SWE
MOS/LSI monolithic circuit that performs ali the receiving and 35 + 22
transmitting functions associated with asynchronous data NPBt=¢ STATUS 3% TBMT
communications. This circuit is fabricated using SMC's N“SSB*; 37 CONTROL WORD 2 :';E
patented COPLAMOS® technology and employs depletion NDB: 138 % REGISTER BUFFER 5, RoR
mode loads, allowing operation from a single +5V supply. The I REGISTER [ 19y ppa
duplex mode, baud rate, data word length, parity mode, and ¥ 18| ——
number of stop bits are independently programmable through l/L RDAR
the use of external controls. There may be 5, 6, 7, or 8 data rcp b
bits, odd/even or no parity, and 1 or 2 stop bits or 1.5 stop bits TIMING AND CONTROL HECEIVERJ
when utilizing a 5-bit code. These programmable features
pravide the user with the ability to interface with all u 21
asynchronous peripherals. 1 MR
s+ SEr 1
|
REGISTER ¢ z v
u J 44 Gnd
*If pin 2 is taken to a logic 1 the COM 8018 will operate in a high RDE -4——'{7 REGEIVER BUFFER REGISTER
accuracy mode. If pin 2is connected to — 12V, GND, a valid logic
zero, or left unconnected, the high accuracy feature is disabled, Is ls 17 J.B lg ‘[10 ln 112
and the UART will operate in a 16X clock mode. Pin 2is not con- ) A "D3 RD3 ADZ R
nected on the COM 1863. D8 RD7 ADG ADS AD4 AOS Ab2 ADT
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DESCRIPTION OF OPERATION — TRANSMITTER

At start-up the power is turned on, a clock whose
frequency is 16 or 32 times the desired baud rate is
applied, and master reset is pulsed. Under these
conditions TBMT, TEOC, and TSO are all at a high
level (the line is marking).

When TBMT and TEOC are high, the control bits
may be set. After this has been done the data bits
may be set. Normally, the control bits are strobed
into the transmitter prior to the data bits. However,
as long as minimum pulse width specifications
are not violated, TDS and CS may occur simulta-
neously. Once the data strobe (TDS) has been
pulsed, the TBMT signal goes low, indicating that
the data bits bufferregister is full and unavailable to
receive new data.

If the transmitter shift register is transmitting pre-
viously loaded data the TBMT signal remains iow.
If the transmitter shift register is empty, or whenitis
through transmitting the previous character, the
data in the buffer register is loadedimmediatelyinto
the transmitter shift register and data transmission

commences. TEOC goes low, TSO goes low (the
start bit), and TBMT goes high indicating that the
data in the data bits buffer register has been loaded
into the transmitter shift register and that the data
bits buffer register is available to be loaded with
new data.

It new data is loaded into the data bits buffer register
atthistime, TBMT goes lowand remainsinthis state
until the present transmission is completed. One
full character time is available for loading the next
character with nolossin speed of transmission. This
is an advantage of double buffering.

Data transmission proceeds in an orderly manner:
start bit, data bits, parity bit (if selected}, and the
stop bit(s). When the last stop bit has been on the
line for one bit time TEOC goes high. If TBMT is
low, transmission begins immediately. If TBMT is
high the transmitter is completely at rest and, if
desired, new control bits may be loaded priorto the
next data transmission.
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DESCRIPTION OF OPERATION —RECEIVER

At start-up the power is turned on, a clock whose
frequency is 16 or 32 times the desired baud rate is
applied and master reset is pulsed. The data
available (RDA) signal is now low. There is one set
of control bits for both the receiver and transmitter.

Data reception begins when the serial input line
transitions for mark (high) to space (low). If the
RSI line remains spacing for 15/32 to 17/32 bit
times (in the 16X mode, HIACC = 0) or 31/64 to
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33/64 bit times (in the 32X mode, HIACC = 1), a
genuine start bit is verified. Should the line return
to a marking condition prior to a 1/2 bit time, the
start bit verification process begins again. A mark
to space transition must occur in order to initiate
start bit verification. Once a start bit has been
verified, data reception proceeds in an orderly
manner: start bit verified and received, data bits
received, parity bit received (if selected) and the
stop bit(s) received.



If the received parity bit is incorrect, the parity
error flip-flop of the status word buffer register is
set high, indicating a parity error. However, if the
no parity mode is selected, the parity error flip-
flop is unconditionally held low, inhibiting a parity
error indication. If a stop bit is not received, the
framing error flip-flopis set high, indicating a fra-
ming error.

On the negative RCP edge preceding the stop-bit
center sample, internal logic looks at the data
available (RDA) signal. If, at this instant, the RDA
signal is high, or the RDAR signal is low, the

receiver assumes that the previously received
character has not been read out and the over-run
flip-flop is set high. The only way the receiver is
aware that data has been read out is by having the
data available reset low.

Subsequently the RDA output goes high indicating
that all outputs are available to be examined. The
receiver shift register is now available to begin re-
ceiving the next character. Due to the double buf-
fered receiver, a full character time is available to
remove the received character.

SERIAL
INPUT

HIACC

RECEIVER BLOCK DIAGRAM
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DESCRIPTION OF PIN FUNCTIONS

PIN NO| SYMBOL NAME FUNCTION
1 VoD Power Supply +5 volt Supply
2 HIACC High Accuracy Enables 32X clock and improved RDA/ROR operation.
Mode See NOTE on high accuracy mode.
3 GND Ground Ground
4 RDE Received Data A low-level input enables the outputs (RD8-RD1) of the
Enable receiver buffer register.
5-12 RD8-RD1 Receiver Data These are the eight 3-state data outputs enabled by RDE.
Qutputs Unused data output lines, as selected by NDB1 and NDB2,
have a low-level output, and received characters are right
justified, i.e. the LSB always appears on the RD1 output.
13 RPE Receiver Parity This 3-state output {enabled by SWE) is at a high-level if
Error the received character parity bit does not agree with the
selected parity.
14 RFE Receiver Framing This 3-state output (enabled by SWE) is at a high-level if
Error the received character has no valid stop bit.

85

z
=)
-
(&1
o
w




DESCRIPTION OF PIN FUNCTIONS

PIN NO.| SYMBOL NAME FUNCTION
15 ROR Receiver Over This 3-state output (enabled by SWE) is at a high-level if
Run the previously received character is not read (RDA output
reset not completed) before the present character is
transferred into the receiver buffer register.
16 SWE Status Word A low-level input enables the outputs (RPE, RFE, ROR,
Enable RDA, and TBMT) of the status word buffer register.

17 RCP Receiver Clock This input is a clock whose frequency is 16 times (16X) or
32 times (32X) the desired receiver baud rate.

18 RDAR Receiver Data A low-level input resets the RDA output to a low-level.

Available Reset RDAR must have gone low and come high again before
ROR is sampled to avoid overrun indication.
19 RDA Receiver Data This 3-state output (enabled by SWE) is at a high-level
Available when an entire character has been received and transferred
into the receiver buffer register.

20 RSI Receiver Serial This input accepts the serial bit input stream. A high-level

Input (mark) to low-level (space) transition is required to initiate
data reception.

21 MR Master Reset This input should be pulsed to a high-level after power
turn-on. This sets TSO, TEOC, and TBMT to a high-level
and resets RDA,RPE,RFE,ROR and RD1-RD8 to a low-level.

22 TBMT Transmitter This 3-state output (enabled by SWE) is at a high-level

Buffer Empty when the transmitter buffer register may be ioaded with
new data.

23 TDS Transmitter A low-level input strobe enters the data bits into the

Data Strobe transmitter buffer register.
. This output appears as a high-level during the last half

24 TEOC g;"’g’ﬁ;’:gﬁéf"d clock cycle of the last stop bit. It remains at this level
until the start of transmission of the next character or
for one-half of a TCP period in the case of continuous
transmission.

25 TSO Transmitter This output serially provides the entire transmitted

Serial OQutput character. TSO remains at a high-level when no data is
being transmitted.

26-33 TD1-TD8 Transmitter There are 8 data input lines (strobed by TDS) available.

Data Inputs Unused data input lines, as selected by NDB1 and NDB2,
may be in either logic state. The LSB should always be
placed on TD1.

34 CS Control Strobe A high-level input enters the control bits (NDB1, NDB2,
NSB, POE and NPB) into the control bits holding register.
This line may be strobed or hard wired to a high-level.

35 NPB No Parity Bit A high-level input eliminates the parity bit from being

transmitted: the stop bit(s) immediately follow the last data
bit. In addition, the receiver requires the stop bit(s) to foliow
immediately after the last data bit. Also, the RPE output is
forced to a low-level. See pin 39, POE.
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