PF171-03

CMOS PROGRAMMABLE COMMUNICATION INTERFACE

@Synchronous/Asynchronous Receiver/Transmitter
@®Baud Rate -- DC to 64Kbps
@®Low Power

EDESCRIPTION
The SMCB2C51AC is the enhanced CMOS version of the industry standard Universat Synchronous/Asynch-
ronous Receiver/Transmitter (USART) designed for data communications.

WFEATURES

@Synchronous 5 to 8-bit character operation

— Internal or external character synchronization

— Automatic SYNC character insertion

— Synchronous baud rate : DC to 64K baud
@Asynchronous 5 to 8-bit character operation

— Clock rate of 1, 16, or 64 times baud rate

—1, 1.5 or 2 stop bits

~ False start bit detection

— Automatic break detection and handling
@Baud rate : DC to 64K Baud
@Full-duplex, double-buffered transmitter and receiver
@CError detection : parity, overrun and framing
@Single 5V (+10%) power supply

.Package ........................... 28_p|n D|P
28-pin SOP*
P! *Under development
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BABSOLUTE MAXIMUM RATINGS

(Vss=0V, Ta=25C)

Parameter ] Symbol l

Conditions l Ratings i Unit

Supply voltage
Input voltage
| Operating temperature
| Storage temperature B

Tstg

-0.3t07
—0.3 to Vpp+0.3
—0.3toVppt+0.3
-20to 75
—65 to 150

With respect to Vss

Soldering temperature and time

Tsol l

1 _

260°C, 10s (at lead)

ERECOMMENDED OPERATING CONDITIONS

(Ta=—20 to 75°C, unless otherwise noted.)

Parameter ] Symbol Conditions | Min Typ 1 Max l Unit
Supply voitage Voo = 45 | 5 5.5 \
Power-supply voitage Vss — — 0 — A

EELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics

(Ta=—20to75°C, Vpp =5V + 10%, Vss=0V, unless otherwise noted.)

input current

| Highievel

Low-leTeI input current
Off-state input current
Input capacitance

Input/output capacitance

Parameter l Symbol \ Conditions l Min Typ Max i Unit
High-level input voltage = 2 — |Voot0.3| V
) - - -0.3 -
lon=—400xA 2.4
|0L= 2. szk

Vss=0V,7V|=qV to Voo
Voo =Vss, = IMHz, 25mVems, Ta=2C
Voo =Vss, f= IMHz, 25mVems, Ta=2C

@ AC Electrical Characteristics
o Timing Requirements

(Ta=—20 to 75°C, Vpp=3V < 10%, Vss=0V, unless otherwise noted.)

Parameter I Symbol l Aol ® l Conditions I Min Typ l Max l Unit
Clock cycle time* "2 tev 320 - 1350 ns
ik nigh s w | - ”
T e I N
| Clock rise time - I A T =
Clock fall time N A N I
DC kHz
Transmitter input 1 —m H
clock ey B R TR
Transrier inut clock e | = = |t
low pulse width —— - tew)
Transmitter input clock 15 —_ e
high pulse width 3 = tew
DC kHz
Receiver input clock | “ kHz_—
frequency
Receiver input clock — tee)
Jow pulse width - toes
Receiver input clock — - tee
righ pule with R o)
T I B
Address hold time after read
(C5.C/D) _*3 0 — — | ns
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Parameter J Symbol Niprmative

Read pulse width
Address setup time before write
Address hold time after write
Write pulse width
Data setup time before write
Data hold time after write

E+SYNDET setup time before RxC
Control setup time before read

Conditions ] Min l Typ f Max l Unit

twer) trr

thw-pg)
tuESD-RiC)

twa

tww

tow

two

tsuc—R)

Write recovery time between writes * ¢ trv tev
RO st e e it sing e
RXD hold tme after intemal samping puise tis—RxD) | thRx

*1 The TxC and RxC frequencies have the following limitations with respect to CLK.
For 1X baud rate frx, fRx=1/(30tc). For 16X, 64X baud rate frx, fax<1/(4.5tcg)

*2 Reset pulse width = 6tc s minimum. System clock must be running during reset.

*3 CS.C/D are considered as address.

*4  This recovery time is for mode initialization only. Write data is allowed only when TxRDY =1, Recovery time between
writes for asynchronous mode is 8tcie), and that for synchronous mode is 16tcy).

O Switching Characteristics (Ta=—20 to 75°C, Voo =5V+10%, Vss=0V, unless otherwise noted.)

Parameter [ Symbol J Aternative [‘ Conditions *7 ‘] Min Typ Max Unit

Output data enable time after read*® tpzyia_pgy | Ci=1500F | — — 170 ns

Output data disable time after read trvzr_oQ) tor | 10 — 100 ns

TxD enable time after faling edge of TC — — 1 s

Propagation: time from center of last t — -

bit to TxRDY clear %6 PLH(CLB—TxR) [ 8 tew)

?;%ﬁvgau:r& time from write data to t TR0V CLEAR _ — 400 ns

Propagation time from center of last t ! T -_

bit to RxROY_ %6 PLH(CLB—RxR) | tRxRDY - — 26 tee)

R trrovciear - — 400 ns

Propagation time from rising edge of
RxC to internal SYNDET * 6
Propagation time from center of fast

ts = - 26 tow

bit to TXEMPTY %6 tPLHCLB-TxE) | trxempTy o - 20 - — | tew
Propagation time from rising edge of
WR to control % 6 teHiw—)  twe ! 8 — - toe)

*5  Assumes that address is vaild before falling edge of RD.
*6 Status-up data can have a maximum delay of 28 clock periods from the event affecting the status.

*7 Input pulse level 0.45 to 2.4V Reference level Input Vi =2V, ViL=0.8V
Input pulse rise time 20ns Output  Von=2V, VoL=0.8V
Input pulse fall time 20ns
24 3
0.45 08

C-9



@®Timing Chart

CLK

TxD

RxD

RxC (16 %)

RxC (1%)

Internal
Sampling
Pulse

O Transmitter clock & data

0 System clock (CLK)

tew)

twie)

twe

12 13 14 15 16 1

tw(rPwH)

1 2 3 4 5 6 7 8 9 1011
T;C(lﬁx)q
twrpwl)
T*C(1%) T\ i
teZv(TXCTXD)

A\_

3 4 5

YAVAVAVAVAV

[PZV(TKC-TKD)

O Receiver clock & data

Rx-bit counter starts here
4 Start Bit

—

Data Bit

* Data Bit

8RxC Periods
2 345678

tw(RPWL)

16RxC_Periods

S

twirPWH)

i

3tcw

N

910111213141516 1 2 3

tsurxD-15)

Wi$)
thos-RxD)




OWrite control cycle (CPU — USART)

ORead control cycle (USART — CPU)

tsuaw thoes)
cs

4

tsuma) thray
=3 4
! "
¢/D t(sua o) tritA) *

;

¢/ e w) thowa) F

twwy
WR

tsuipgw) | thavo

(%7“': EOM) Dats valid

vali¢

BTRATS

OWrite data cycle (CPU — USART) ORead data cycle (USART — CPU)

tsuaw) taway . tsuany tar sy
& ©
— tsuaw) tw.a) tsuas tra)y
c/o ¢/0 q —y_—-
twiay
R _
w RO
tezvirogy trvarog
D7 to DO
(Data Input)

D7 to DO
(Data Input) ‘W Dats valid r

TxRDY
i RxRDY
onLw. xRy tPHUR RxR)
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O Transmitter control & flag timing (async mode)

o Receiver control & flag timing (async mode)

C/BIK\I—\I_\F\f N

WRTXEN  WR-DATA1 WR-DATA2 WR-DATA3 WR-DATA4 WR-SBRK
WR \ R \_W
TS\ \
teLH(cLe TxR)

TxRDY

(Pin)

TXRDY \ r"{ \

(Status) \ PLH(CLB-THE)

S ! "1
TXEMPTY \ \ [

TxD APRNERE ™ \YORREREE \UuHce ste DOEED cspswI

DATAL  STP pataz STP DATA3 DATA4 Break State

*8 Example format=7 bits/character with parity & 2 stop bits
*9 TxROY(pin)=1 « (Transmit-data buffer is empty)(TxEN= 1)+«(CTS=1)=1
*10 TxRDY(status)=1 « (Transmit-data buffer is empty)=1

o T\ \ [ \ [T\ [ TVUX\
RD DATAl RD DATA3 RD ALL O DATA
RD v \J v
WR-RxE WRER WRRxE WR-RxE
wr U
8D
(Pin) \
DATA2
OE Lost
(Status)
tPLH(CLB-RXR)
RxRDY \

RxD f i 4 i { i 50123456P’50123456P’]

DATAl DATA2 DATA3 Break State

*11 Example format=7 bits/character with parity




O Transmitter control & flag timing (sync mode)
c/D 7 ar———
WR WR WR WR WR WR WR
. DATAL DATA2 DATA3  DATA4 SBRK__SBRK _DATAS
WR
CTS |
TXRDY L—L ]
(Pin) t
TXRDY ——o f—
(Status) L—
TXEMPTY / J [
S )
TxD  Mark B Mark Mark
Stale  DATA) DATA2 SYNC SYNC DATA3 DATA4 State Broak  State DATAS SYNC SYNC
CH1 CH2 State CH1 CH2
* Example format=5 bits/character with parity, bi-sync characters.
OReceiver control & flag timing (sync mode)
Internal Sync Mode External Sync Mode
¢/b J A_[]
RD RD RD D RD RD RD
. DATA1 STATUS DATA3 SYNCCH1 STATUS STATUS DATA
RD
WR-EH-RxE WR-ER WR-EH-RxE
WR
lsntemal tPLH(RXCSYD) External tsuceso-rxc)
YNDET 3™ ~H=_ yne
Py G (i) |
SYNDET H —
(Status) — DATA4
DATA2 Lost
OE Lost
(Status)
RxRDY IJ f —_—
RxD 1
SYNC  SYNC |!DATA1 DATA2 DATA3 SYNC SYNC
R CH1 CH2 it CH1 CH2
Rx ,
Exits Hunt Mode —1 L Character Exits Hunt Mode JL L SYNDET Set
SYNDET Set Assembly SYNDET Set Character (Status)
Begins (Status) Assembly
Begins

* Example format=5 bits/character with parity, bi-sync characters.
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EFUNCTIONS

The SMC 82C51AC is used as a peripheral device and programmed to interface a CPU with virtually all
serial data transmission techniques presently in use. Including 1BM’s "bi-sync”. The SMC82C51AC can
accept data characteristics from the CPU in paralle! format, convert the data into a serial stream and trans-
mit the data via the TxD pin. It can also receive data in a serial stream via the RxD pin, convert the data
into a paralle! format and transmit the data to the CPU. The SMC82CS51AC, upon receipt of parallel or serial
data, will flag the CPU using the TxRDY or RxRDY signals. The CPU can also poll the SMC82C61AC status
with C/D=1. The status which may be read contains Information such as data transmission error, parity
error, overrun error or frame error.

EAPPLICATIONS
In 8-bit microcomputer applications, modem contro! of data communications.
Control of CRT, TTY and other terminal equipment.

WPACKAGE DIMENSIONS

1.472Max ‘

(37.4Max)

M28-8 28-pin SOP

28-pin DIP \

00200008
©5¢0%)

1.44570004 :
(36.7:01) |
28 15 \
fefelictinlcicinialislialstatal 28 15
(O R—
FETTELECILLER -
: 2 SRS o
0.059 %3S 23
18 AR g
—1 SECls s
tpyt .Y 068920008 4
(17.5202)

0.002in
(0.05Min),

0,0330004!
(088301)

o.470x0012
(11.93203)

120010 0.01830004
(2.541925) (0.46101)

0.1230002
(3.32005)

unit : inch
mm)

unit ¢ inch
(mm) J
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