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Interface Adapter

Features

J On<Chip Baud Rate Generator: 15 Programmable
Baud Rates Derived from a Standard 1.8432MH2z
External Crystal (50 to 19,200 Baud)
Programmable Interrupt and Status Register to
Simplifty Software Design

Single + 5 Volit Power Supply

Serial Echo Mode

False Start Bit Detection

O

cation With the Microprocessor

Extemnal 16X Clock Input for Non-Standard Baud
Rates (Up to 125K Baud)

Programmable: Word Lengths; Number of Stop
Bits; and Parity Bit Generation and Detection
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8-Bit Bi-Directional Data Bus for Direct Communi-

S6551/S6551A

Data Set and Modem Control Signals Provided
Parity: (Odd, Even, None, Mark, Space)

Full-Duplex or Half-Duplex Operation
5, 6, 7, 8 and 9-Bit Transmission

General Description
The S65651/S6551A is an Asynchronous Communica-
tion Adapter (ACIA) intended to provide interfacing for
the microprocessors to serial communication data
sets and modems. A unique feature Is the inclusion of

an on-chip programmable baud rate generator, with a
crystal being the only external component required.
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http://www.dzsc.com/stock_s6551.html
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S6551/S6551A.
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input Leakage Current: Vg =0 fo 5V (42, R/W, RES,
CSp. CS;y. RSy. RSy, CTS, RxD, DCD, DSR)

Iysi Input Leakage Current for High Impedance State (Three State) =
Vo Output High Voltage: I gap = — 100wA (DBg-DB;. TxD,
" Rx C, RTS, DTR)

v Output Low Voltage: | gap = 1.6mA (DBy-08;, TxD,

oL RxC, RTS, DTR, IRQ)

I Output High Current (Sourcing): Vou = 2.4V (DBy-DB;,

OH TxD, RxC, RTS, DTR)

. Output Low Current {Sinking): Vg = 0.4V (DBy-DB;,

0L TxD, RxC, RTS, OTR, IRQ)

or ”
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Cin Input Capacitance {Except XTAL1 and XTAL2)

Cour Output Capacitance

Power Dissipation (See Graph) (Ty = 0°C)

(L and b= 10 o I0ns)
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S6551/S6551A
Figure 1. Power Dissipation va. Temperature .
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Figure 2. Write Timing Characteristics
L
[ [|
L™
"
™
W
t——} .
Tocw o "

Read Cycle (Voo =5.0V=+ 5%, Ty =0°C to + 70°C, unlass otherwise noted)

B6551 SE331A
Symbol | Parameter Win, Max, Min. Max. Ui
leve Cycle Tine 1.0 — 0.5 — S
te 42 Pulse Width 400 — 200 — -
Lach Address Sat-Up Time 120 _ [ - ns
lear Add_rﬁs Hold Time 0 — 0 — ns
twen | RYW Set-Up Time 120 - 70 - ns
tcon | Read Access Time (Valid Data) — 200 - 150 ns
tHR Read Hold Time 20 — 20 _ 5
lcpa Bus Active Time {Invalid Dala) 40 — 40 — ns
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Pin Description

$2 Wmput Clock. The input clock is the system $2 clock

and is used to trigger all data transfers between the
system microprocessor and the S65561.

RIW (ReadiWrite). The R/W Is generated by the micropro-
cessor and is used to control the direction of data
transfers. A high on the RW pin allows the processor to
readmmsuppllodbytheassuuwonmonm
pin allows a write to the S6551.

RG (Interrupt Request). The IRQ pin is an interrupt signal
from the interrupt control logic. It is an open drain out-

put, permitting several devices to be connected to the
common TRQ microprocessor input. Normally a high
level, IRQ goes low when an interrupt occurs.

DB,-DB; (Data Bus). The DBy~DB; pins are the eight
data lines used for transfer of data between the pro-
cessor and the S6551. These lines are bi-directional and
are normally high-impedance except during Read
cycles when selected.

WOTE: R RATE I3 V116 RaC BATE.

CSq-CS, (Chip Selects). The two chip select inputs are
normally connected to the processor address lines
sither directly or through decoders. The 56551 Is selec-
ted when CSq is high and TS, Is low.

tion does not cause any data transfer, but is used 0

clear the S6551 registers. The Programmed_Reset Is
slightly different from the Hardware Reset (RES) and
these diferences are described in the individual register
definitions.




Figure 3. Clock Generation
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XTAL1, XTAL2 (Crystal Pins). These pins are normally
directly connected to the extemnal crystal (1.8432MH2
M-Tron MP-2 recommended) used to derive the various
baud rates. Alternatively, an externally generated clock
may be used to drive the XTALT pin, in which case the
XTAL2 pin must float.

Tno(rmmltnch).TheTxDoumtllnelausodto
wansfer serial NRZ (non-retum-to-zero) data to the
modem. The LSB (least significant bif) of the Transmit
Data Register is the first data bit transmitted and the
rate of data transmission is determined by the baud
rate selected.

RxD (Receive Data). The RxD input line is used to
transfer serial NRZ data Into the ACIA from the
modem, LSB first. The receiver data rate Is gither the
programmed baud rate or the rate of an externally
generated receiver clock. This gelection is made by
programming the Control Register.

RxC (Receive Clock). The RxC is a bi-directional pin
which serves as elther the receiver 16xclock input or
the receiver 16xclock output. The latter mode results if
the internal baud rate generator is selected for receiver
data clocking.

TS (Request to Send). The RTS output pin is used to
control the modem from the processor. The state of
the RTS pin is determined by the contents of the Com-

mand Register.

CTS (Clear 10 Send). The TTS input pin is used to con-
trol the transmitter operation. The enable state is with
TS low. The transmitter is automatically disabled if
CTS is high.

BTR (Data Terminal Reedy). This output pin is used 10
indicate the status of the S6551 to the modem. A low on
BTR indicates the S6551 is enabled and a high indi-
cates it is disabled. The processor controis this pin via

S6551/S6551A

BSH (Data Set Ready). The DSR input pin is used to indl-
cate to the S6551 the status of the modem. A low indi-
cates the “ready” state and a high, “not-ready.” DSRis
a high-impedance input and must not be a no-connect.
Ifumed.ltahouldbedﬂmhighalow.btnﬂot
switched.

Nots: If Command Register Bit 0= 1 and a change of state on bSR
OCCUrs, will be set, and Status Register Bit 8 will roflect the

new level. The state of DSH does not atfect either Transmitter of
Receiver operation.

BCD (Data Carvier Detect). The DCD input pin Is used to
indicate to the 58551 the status of the carrier-detect
output of the modem. A low indicates that the modem

carrier signal Is present and a high, that it is not. DCD,
like DSR. is a high-impedance input and must not be a

Note: If Command Reglster Bit 0="1 and a change of state on DCD
ocours, THG will be set, and Status Register Bit 5 will rellect the
new level, The state of does not aftect Transmitter operation,
but must be low for the Receiver 10 operate.
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internal Organization

The Transmitter/Receiver sections of the S6551 are
depicted by the block diagram in Figure 7.

Bits 0-3 of the Control Register select the divisor used
to generate the baud rate for the Transmitter. If the
Receiver clock Is 1o use the same baud rate as the

Transmitter, then RxC becomes an output pin and can
be used to slave other circuits to the S6551.

Figure §. Command Register Format

S6551/S6551A

Control Register
The Control Register Is used 1o select the desired

mode for the S6551. The word length, number of stop
bits, and clock controls are all determined by the Con-
trol Register, which is depicted in Figure 8.

Command Register

The Command Register is used to control Specific
Transmit/Receive functions and is shown in Figure 9.

"
Lacr

The Status Register is used to indicate to the pro-
cessor the status of various $6551 functions and is
outlined in Figure 10.

Transmit and Receive Data Registers

These registers are used as temporary data storage for
the S6551 Transmit and Receive circuits. The Transmit
Data Register is characterized as follows:

O Bit 0 is the teading bit to be transmitted.

U Unused data bits are the high-order bits and are
“don’t care” for transmission.

The Receive Data Register Is characterized in a similar
fashion:

Y Bit 0 is the leading bit received.

Ll Unused data bits are the high-order bits and are “0"”
for the receiver

L Parity bits are not contained in the Receive Data
Register, but are stripped-off after being used for

external parity checking. Parity and all unused high-
order bits are “0". v 4
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Figure 11 illustrates a single transmitted or received
d:lta:“ord. for the example of 8 data bits, parity, and 1
stop bit.
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