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DESCRIPTION
The Signetics SCN2641 is a universal
asynchronous data communications

' a i e 1, 1%2 or 2 stop blts transmitted
controller chip that interfaces directly 10§ o4q. even or no parity o3 [1] 24] o2
most 8-bit microprocessors and may be o Parity, overrun and framing error 0 [2] [73) b1
used in a polled or interrupt-driven sys- . 9 oo (3] 7] oo
tom environment. The SCN2641 ac- detection )
cepts programmed instructions from the ® Line break detection and o« (4] 2 Vee
microprocessor while supporting asyn-  9eneration os L8 28] mTexoer
chronous serial data communications in @ False start bit detection os [¢] [19] ATS
full- or half-duplex mode. ¢ Automatic serial echo mode o7 {7] ’E—o], RESET
The SCN2641 serializes parallel data  (echoplex) T (1] 17} BRCLK
characters received from the micropro- © Local or remote maintenance a1 9] 1¢] 10
cessor for ransmission. Simultaneously, ~ loopback mode ez [19] 15) 18
it can receive serial data and convert it e Baud rate: o [i1] [14) bCO
into parallel data characters for input to - DC to 1M bps (1X clock) rw (77 73] INTR
the microcomputer. - DC to 62.5K bps (16X clock)

The SCN2641 contains a baud rate
generator which can be programmed to
either accept an external clock or to
generate internal transmit or receive
clocks. Sixteen different baud rates can
be selected under program control when
operating in the internal clock mode.

The SCN2641 is constructed using
Signetics n-channel silicon gate deple-
tion load technology and is packaged in
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FEATURES
e 5- to 8-bit characters plus parity

- DC to 15.625K bps (64X clock)

¢ Internal or external baud rate
clock

¢ 16 Iinternal rates

¢ Double-buffered transmitter and
recelver

e Single +5V power supply
e 400 mil package width

PIN CONFIGURATION

a 24-pin DIP. APPLICATIONS
¢ Intelligent terminals P Funcion #in  Function
¢ Network processors vz L
® 3 RdD 17 T8
Front-end processors i oo . N
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Asynchronous Communications Interface

SCN2641

ORDERING CODE

PACKAGES Vec =5Vis%, To=0°C to 70°C
Plastic DIP SCN2641CCIN24
Plastic LCC SCN2641CC1A28
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The SCN2641 consists of five major sections.
These are the transmitter, receiver, timing,
operation control and modem control. These
seclions communicate with each other via an
internal data bus and an internal control bus.
The internal data bus interfaces to the micro-
processor data bus via a data bus buffer.

Operation Control

This functional block stores configuration and
operalion commands from the CPU and gen-
erates appropriate signals to various internal
sections to control the overall device opera-
tion. It contains read and write circuits to
permit communications with the microproces-
sor via the data bus and contains mode
registers 1 and 2, the command register, and
the status register. Details of register ad-
dressing are presented in the SCN2641 pro-
gramming section of this data sheet.
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Timing

The SCN2641 contains a baud rate generator
{BRG) which is programmable to accept ex-
ternal transmit or receive clocks or to divide
an external clock to perform data communi-
cations. The unit can generate 16 commonly
used baud rales, any one of which can be
selected for full-duplex operation. See
table 1.

Recelver

The receiver acceplts serial data on the RxD
pin, converts this serial input to parallel for-
mat, checks for certain errors and sends an
""assembled'’ character to the CPU.

Transmitter

The transmitter accepts parallel data from the
CPU, appends slart and stop bits, and, op-
tionally, a parity bit, and outputs a composite
serial stream of data on the TxD output pin.

2-4

Modem Control

The modem control section provides interfac-
ing for two input signals and one output signa’
used for "*handshaking” and status indicatior
between the CPU and a modem.

INTERFACE SIGNALS

The SCN2641 interface signals can be
grouped into two types: the CPU-related sig-
nals (shown in table 2), which interface the
SCN2641 to the microprocessor system and
the device-related signals (shown in table 3),
which are used 1o interface to the communi-
cations device or system.

OPERATION

The functlional operalion of the SCN2641 is
programmed by a set of control words sup-
plied by the CPU. These control words speci-
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able 1. BAUD RATE GENERATOR CHARACTERISTICS (BRCLK = 3.6864MHz)
BAUD ACTUAL FREQUENCY PERCENT
MR23 - 20 RATE 16X CLOCK ERROR DIviSOR
0000 50 0.8kHz — 4608
0001 75 1.2 — 3072
0010 110 1.7596 -0.022 2095
0011 134.5 2.152 - 1713
0100 150 2.4 - 1536
0101 300 48 —_ 768
0110 600 96 - 384
o111 1200 19.2 — 192
1000 1800 288 — 128
1001 2000 32.055 0.174 115
1010 2400 38.4 — 96
1011 3600 576 — 64
1100 4800 76.8 - 48
1101 7200 115.2 -— 32
1110 9600 153.6 —_ 24
1111 19200 307.2 — 12

fy tems such as baud rate, number of bits per
character, etc. The programming procedure is
described in the SCN2641 programming sec-
tion of this data sheet.

After programming, the SCN2641 is ready to
perform the desired communications func-
tions. The receiver performs serial to paratiel
conversion of data received from a modem or
equivalent device. The transmitter converts
parallel data received from the CPU to a
senal bit stream. These actions are accom-
plished within the framework specified by the
control words.

Recelver

The SCN2641 is conditioned to receive data
when the DCD input is low and the RxEN bit
in the command register is true. The receiver
looks for a high-to-low transition of the start
bit on the RxD input line. If a transition is
detected, the state of the RxD line is sampled
again after a delay of one-half of a bit time. if
RxD is now high, the search for a valid stan
bit is begun again. If RxD is still low, a vahid
start bit is assumed and the receiver contin-
ues 10 sample the input line at one bit tme
intervals until the proper number of data bits,
the parity bit, and one stop bit have been
assembled. The data is then transferred o
the receive data holding register, the RxRDY

bit in the status register is set, and the INTR
output is asserted. i the character length is
less than 8 bits, the high-order unused bits in
the holding register are set 10 zero. The parity
error, framing efror, and overrun error status
bits are strobed into the status register on the
positive-going edge of FxC corresponding to
the received character boundary. if the stop
bit is present, the receiver will immediately
begin its search for the next start bit. If the
stop bit is absent (framing error), the receiver
will interpret a space as a start bit i it persists
into the next bit time interval. H a break
condition is detected (RxD is low for the
entire charactoer as well as the stop bit), only
one character consisting of all zeros (with the
FE status bit set) will be transferred to the
holding register. The RxD input must return to
a high condition before a search for the next
start bit begins.

Pin 20 can be programmed to be a break
detect output by appropriate setting of
MR27 - MR24. If so, a detected break will
cause that pin to go high. When RxD returns
to mark for one RxC time, pin 20 will go low.
Refer to the break detection timing diagram.

Transmitter
The SCN2641 Is conditioned 10 transmit data
when the TTS input is low and the TxEN

command register bit is set. The SCN2641
indicates to the CPU that it can accept a
character for transmission by setting the
TxRDY status bit and asserting the INTR
output. When the CPU writes a character into
the transmit data holding register, these con-
ditions are negated. Data is transferred from
the holding register to the transmit shift regis-
ter when it is idle or has completed transmis-
sion of the previous character. The TxRDY
conditions are then asserted again. Thus, one
full character time of buffering is provided.

The transmitter automaticaffy sends a start bit
followed by the programmed number of data
bits, the least significant bit being sent first. It
then appends an optional odd or even parity
bit and the programmed number of stop bits.
if, following transmission of the data bits, a8
new characler is not available in the transmit
hoiding register, the TxD output remains in
the marking (high) condition and the TxEMT/
DSCHG status bit and the INTR output are
asserled. Transmission resumes when the
CPU loads a new character into the holding
register. The transmitter can be forced o
output a continuous low (BREAK) condition
by setting the send break command bit (CR3)
high.




Table 2. CPU-RELATED SIGNALS

PIN
NAME

PIN

NO.

oip

PLCC

INPUT/
OUTPUT

FUNCTION

Vec
GND
RESET

Ai-Ag
R/w

INTR

2t
3
18

9. 1N
12
10

7-41,
24.22

13

26
4
21

11,13
14
12

8.7-5,
2.1,
28,27

15

I/0

+5V supply input
Ground

A high on this input performs a master reset on the
SCN2641. This signal asynchronously terminales any
device activity and clears the mode, command and status
registers. The device assumes the idle state and remains
there until initialized with appropriate control words.

Address lines used to select internal SCN2641 registers.
Read command when low, writa command when high.

Chip enable command. When low, indicates that control
and data lines to the SCN2641 are valid and that the
operation specified by the R/W, A; and A inputs should
be performed. When high, places the Dg - Dy lines in the
three-state condition,

8-bit, three-state data bus used to transfer commands,
data and status between the SCN2641 and the CPU. Dy
is the least significant bit; Dy the most significant bit.

Interrupt request output (open drain). This output is
asserted (low) under the following conditions.

1. When the transmitter holding register (THR) is ready to
accept a data character from the CPU. This corresponds
to assertion of status bit SRO. If this is the only condition
asserting the output, the output will be negated (high)
when the THR is loaded by the CPU, or if the transmitter
is disabled via command register bit CRO.

2. When the receiver holding register (RHR) has a
character ready to be read by the CPU. This comresponds
to assertion of status bit SR1. If this is the only condition
asserting the output, the output will be negated (high)
when the RHR is read by the CPU, or if the receiver is
disabled via command register bit CR2.

3. When the transmitter has completed serialization of the
last character loaded by the CPU. This corresponds to
assertion of status bit SR2. If this is the only condition
asserting the output, the output will be negated (high)
when the THR is loaded by the CPU.

4. When a change of state has occurred at the DCD input
while either the receiver or the transmitter are enabled.
This corresponds to assertion of slatus bit SR2. If this is
the only condition asserting the output, the output will be
negated (high) when the stalus register is read by the
CPU.

PROGRAMMING

necessary 1o address each register are

Prior to initiating data communications, the
SCN2641 operational mode must be pro-
grammed by performing wrile operations to
the mode and command registers. The
SCN2641 can be reconfigured al any time
during program execution. A flowchart of the
initialization process appears in figure 1.

The internal registers of the SCN2641 are
accessed by applying specific signals to the
CE. R/W, A, and A, inputs. The conditions
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shown in table 4.

Reading or loading the mode registers is
done as follows: the first write (or read)
operation addresses mode register 1 and g
subsequent operation addresses mode regis-
ter 2. if more than the required number of
accesses are made, the internal sequencer
recycles to point at the first register. The
pointer is reset 10 mode register 1 by a
RESET input or by performing a read com-

2-6

mand register operation, but is unaffected *
any other read or write operation.

The SCN2641 register formats are summ.:
rized in tables 5, 8, 7 and 8. Mode registers
and 2 define the general operational chara:
teristics of the SCN2641, while the commar.
register controls the operation within ¢
basic framework. The SCN2641 indicates r
status in the status register. These registe
are cleared when a RESET input is apple

INITWAL RESET

P

LOAD
MODE REGISTER 1

LOAD
MODE REGISTER 2

——— ]

LOAD
COMMAND REGISTER

i |

rel——

OPERATE

DISABLE
RCVR AND XMTR

]

NOTE:

Mode Fegister 1 must be writien before 2 can be
wrtien. Mode register 2 need not be programmed
# sxtomal clocks are used.

Figure 1. SCN2641 Initialization
Flowchart

PFO0S 108

Mode Register 1 (MR1)

Table § illustrates mode register 1. Bits MR 1 -
and MR10 select the baud rate multiplier. 1X
16X and 64X multipliers are programmable
the external clock input option is selected by
MR24 or MR2S.

MR13 and MR 12 select a character length o
5, 6, 7 or 8 bits. The character length does
not include the parity bit, it programmed, anc
does not include the start and stop bits.

MR 14 controls parity generation. If enabled, a
parity bit is added to the transmitted charac-
ter and the receiver performs a parity checs
on incoming data. MR15 selects odd or ever
parity when parity is enabled by MR 14,

MR17 and MR16 select character framing of
1, 1.5 or 2 stop bits. (If 1X baud rate =
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programmed, 1.5 stop bits default to 1 stop
bit on transmit.)

The bits in the mode register affecting char-
acter assembly and disassembly (MR12-
MR16) can be changed dynamically (during
active receive/transmit operation). The char-
acter mode register affects both the transmit-
ter and receiver; therefore, character chang-
es should be made when RxEN and
TxEN = 0 or when TxEN = 1 and the trans-
mitter is marking in halt-duplex mode
(RxEN = 0).

To effect assembly/disassembly of the next
received/transmitted character, MR12 -
MR 15 must be changed within n-bit times of
the assertion of RxRDY/TxRDY. (n = smaller
of the new and old character lengths.)

Mode Register 2 (MR2)

Table 6 illustrales mode register 2. MR23,
MR22, MR21 and MR20 control the frequen-
cy of the internal baud rate generator (BRG).
Sixteen rates are selectable as per table 1.
MR23 -MR20 are don't cares if exiernal
clocks are selected (MR25 - MR24 = 0). The
individual rates are given in table 1.

MR24 - MR27 select the receive and transmit
clock source (either the BRG or an external
inputl} and the function at pins 8 and 20. Refer
to table 6.

Command Register (CR)

Table 7 illustrates the command register. Bits
CRO (TxEN) and CR2 (RxEN) enable or
disable the transmitter and receiver respec-
tively. if the transmitter is disabled, it will
complete the transmission of the character in
the transmit shift register (i any) prior 1o
terminating operation. The TxD output will
then remain in the marking state (high), while
the TxRDY and TxEMT status bits go low.
Disabfing the receiver causes the RxRDY
status bit to go low. If the receiver is disabled,
it will terminate operation immediately. Any
character being assembled will be negated. A
0-to-1 transition of CR2 will initiate start bit
search on the second RxC rising edge follow-
ing the transition.

Bit CR5 (RTS) controls the RTS output. Data
at the output is the logical complement of the
register data.

Setting CR3 will force and hoid the TxD
output low (spacing condition) at the end of
the current transmitted character. Normal
operation resumes when CR3 is cleared. The
user should wail at least one bit time after
terminating the break before loading the THR
with the next character 10 be transmitted.

Setting CR4 causes the error flags in the
status register (SRJ, SR4 and SRS5) to be
cleared. This is & one-time command. There

thie hie
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Table 3. DEVICE-RELATED SIGNALS

PIN
NAME

oip

PLCC

INPUT/
ouTPUT

FUNCTION

BRCLK

RxC/
BKDET

RxD

TxD

17

16

14

15

19

20

25

10

19

16

17

F{e)

170

Clock input to the internal baud rate generator (see table
1). Not required it external receiver and transmitter clocks
are used.

Receiver clock. It external receiver clock is programmed,
this input controls the rate at which the character is to be
received. Its frequency is 1X, 16X or 64X the baud rate,
as programmed by mode register 1. Data are sampled on
the rising edge of the clock. If internal receiver clock is
programmed, this pin can be a 1X/16X clock or a break
detect output pin.

Serial data input to the receiver. "‘Mark"' is high, "'space"
is low.

Transmitter clock. If external transmitter clock is
programmed, this input controls the rale at which the
character is transmitted. Its frequency is 1X, 16X or 64X
the baud rate, as programmed by mode register 1. The
transmitted data changes on the falling edge of the clock.
If internal transmitter clock is programmed, this pin can be
a 1X/16X clock output.

Serial dala output from the transmitter. ‘"Mark™ is high,
"space' is low. Held in mark condition when the
transmitter is disabled.

Data camier detect input. Must be low in order for the
receiver 10 operate. Its complement appears as slatus
register bit SR6. Causes a low output on INTR when its
state changes i CR2 or CRO = 1. f DCD goes high while
receiving, the RxC is internally inhibited. Operation of the
receiver resumes on the second RxC rising edge
following assertion of DCD.

Clear to send inpul. Must be low in order for the
transmitter to operate. H it goes high during transmission,
the character in the transmit shift register will be
transmitted before termination.

General-purpose output which is the complement of
command register bit CR5. Normally used to indicate
request o send. See Command Register (CR5) for
details.

Table 4.

REGISTER ADDRESSING

CE

»
-

z

R/W FUNCTION

CO0OO0OO0O0O0O0OO -

-l OO0 OO X

- QO - OO X

Three-slate data bus

Read receive holding register
Wiite transmit holding register
Read status rogister

invafid

Read mode registers ¥2
Write mode registers Y2
Read command register
Write command register

- O =20 =-0~+0X

NOTE:

See AC characleristics section for timing requirements.




When CRS5 (RTS) is set, the RTS pin is forced
low. A 1-10-0 transition of CRS will cause RTS
to go high (inactive) one TxC time after the
last serial bit has been transmitted. If a 1-to-0
transition of CR5 occurs while data is being
transmitted, RTS will remain low (active) untd
both the THR and the transmit shift register
are empty and then go high one TxC time
later.

The SCN2641 can operate in one of four
submodes. The operational submode is de-
termined by CR7 and CR6. CR7 - CR6 = 00
is the normal mode, with the transmitter and
receiver operating independently in accor-
dance with the mode and status register
instructions.

CR7 - CR6 = 01 places the SCN2641 in the

automatic echo mode. Clocked, regenerated

received dala are automatically directed to
the TxD line while normal receiver operation
continues. The receiver must be enabled

(CR2 = 1), but the transmitter need not be

enabled. CPU-to-receiver communications

continue normally, but the CPU-to-lransmitter

link is disabled. Only the first character of a

break condition is echoed. The TxD output

will go high until the next valid start is
detected. The following conditions are true
while in automatic echo mode:

1. Data assembled by the receiver are auto-
matically placed in the transmit holding
register and retransmitted by the trans-
mitter on the TxD output.

2. The transmitter is clocked by the receive
clock.

3. The INTA pin will reflect only the data set
change condition.

4. The TxEN command (CRO) is ignored.

Two diagnostic submodes can also be config-

ured. In local loopback mode (CR7 -

CR6 = 10), the following loops are connected

internally:

1. The transmitter output is connected to
the receiver input

2. RTS is connected to CTS.

3. The receiver is clocked by the transmitter
clock.

4. The RTS and TxD outputs are held high.

5. The TTS, DCD and RxD inputs are ig-
nored.

Additional requirements to operate in the
local loopback mode are that CRO (TxEN),
CR1Y and CR5 (RTS) must be set to 1. CR2
(RxEN) is ignored by the SCN2641.

The second diagnostic mode is the remote
loopback mode (CR7 ~CR6 = 11). In this
mode:

1. Data assembled by the receiver are auto-
matically placed in the transmit holding
register and retransmitted by the trans-
mitter on the TxD output

2. The transmitter is ciocked by the receive
clock.

3. No data is sent to the local CPU, but the
error status conditons (PE, OE, FE) are
set.

4. The INTR output is held high.

5. CRO (TxEN) is ignored.
6. Al other signals operate normally.

Status Register

The data contained in the status register (as
shown in table 8) indicate receiver and trans-
mitter conditions and modem/data set status

SRO is the transmitter ready (TxRDY) status
bit. It is valid only when the transmitler is
enabled. If equal to 0, it indicates that the
transmit holding register has been loaded by
the CPU and the data has not been trans-
ferred to the transmit shift register. it se!
equal to 1, it indicates that the holding regis-
ter is ready to accept data from the CPU. This
bit is initially set when the transmitter is
enabled by CRO, unless a character has
previously been loaded into the holding regis-
ter. It is not set when the automatic echo or
remote loopback modes are programmed.
When this bit Is set, the TNTR output pin is
low, except in the automatic echo and remote
loopback modes.

SR1, the receiver ready (RxRDY) status bit,
indicates the condition of the receive dala
holding register. If set, it indicates that a
character has been loaded into the holding
register from the receive shift register and is
ready to be read by the CPU. If equal to 0,
there is no new character in the holding
register. This bit is cleared when the CPU
reads the receive data holding register or
when the receiver is disabled by CR2. When
set, the INTR output is low.

Table 5. MODE REGISTER 1 (MR1)
MR17 MR16 MR15 MR14 MR13 MR12 MR11 MR10
Character Mode and Baud
Stop Bit Length Parity Type Parity Control Length Rate Factor
00 = Invalid 0 = Odd 0 = Disabled 00 =5 bits 00 = Invahd
01 =1 stop bit 1 =Even 1 = Enabled 01 -6 bits 01 = 1X rate
10 = 1% stop bits 10 =7 bits 10 = 16X rate
11 = 2 stop bits 11 =8 bits 11 = 64X rate
NOTE: )
Baud rate factor appiies only if external clock is selected. Factor is 16X if intamal clock is selected.
Table 6. MODE REGISTER 2 (MR2)
MR27 - MR24 MR23 - MR20
TxC RxC Pin8 Pin 20 TxC RxC Pin8 Pin 20 Baud Rate Selection
0000 E 3 TxC RxC 1000 3 E NF  RxC/TxC
0001 E I TxC 1X 1001 E | T"g B'SDET
0010 I E 1X RxC 1010 i E N xC
0011 i I 1X 1X 1011 I | 1’:_ RB’éDET See baud rates in table 1
0100 E E TxC RxC 1100 € E NxC B*K é TEXTC
0101 E | T>C 16X 1101 € | LF s
0110 | E 16X RxC 1110 1 E 6x BK[’;ET
0111 | | 16X 16X 1111 ' I 1
NOTES:
E = External clock NF = No tunction; output not valid
| = Internal clock (BRG) 1X and 16X are clock outputs
February 20, 1985 28
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Table 7. COMMAND REGISTER (CR)
CR7 CRé6 CR5 CR4 CR3 CR2 CR1 CRO
Request Recelve Transmit *
Operating Mode Tquen d Reset Error Force Break Control Control
(RXEN) (TXEN)
00 = Normal! operation |0 = Force RTS [0 = Normal 0 = Normal 0 = Disable Not used. Mus! be |0 = Disable
01 = Automatic echo output high 1 = Reset error 1 = Force break |1 = Enable programmed to '1' |1 = Enable
mode after TxSR flags in status
10 = Local loopback serialization register
11 =Remote loopback |1 =Force RTS (FE, O
output fow
Table 8. STATUS REGISTER (SR)
SR7 SR6 SR5 SR4 SR3 SR2 SR SRO
Da';ef:c't”e’ Framing Error | Overrun Error | Parity Error | TXEMT/DSCHG RxRDY TxROY
Not used [0 = DCD input [0 = Normat 0 = Normal 0 = Normal 0 =Normal 0 = Receive 0 = Transmit
is high 1= Framing 1 = Overrun 1 = Parity 1 =Change in holding holding
1 = DCD input Error Error error OCO or register register
is low ransmit empty busy
shift 1 = Receive 1 = Transmit
register holding holding
is empty register register
has data busy

The TxEMT/DSCHG bit, SR2, when set,
indicates either a change of state of the DCD
input (when CR2 or CRO = 1) or that the
transmit shift register has completed trans-
mission of a character and no new character
has been loaded into the transmit data hold-
ing register. TXEMT will not go active until at
least one character has been transmitted. It is
cleared by loading the transmit data holding
register. The DSCHG condition is enabled
when the TxEN = 1 or RxEN = 1. It is cleared
when the status register is read by the CPU. If
the status register is read twice and SR2 = 1

while SR6 remains unchanged, then a TxEMT
condition exists. When SR2 is set, the INTR
output is low.

SR3, when set, indicates a received parity
error when parity is enabled by MR14. This bit
is cleared when the receiver is disabled and
by a reset ermor command, CRA4.

The overrun emor status bit, SR4, indicates
that the previous character loaded into the
receive holding register was not read by the
CPU at the time a new received character
was transferred into it. This bit is cleared

when the receiver is disabled and by the reset
error command, CR4.

Bit SR5 signifies that the received character
was not framed by a stop bit; i.e., only the first
stop bit is checked. If RHR =0 when
SR5 = 1, a break condition is present. The bit
is reset when the receiver is disabled and
when the reset error command is given.

SR6 reflects the condition of the DCD input. A
low input sets the status bit and a high input
clears it
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ABSOLUTE MAXIMUM RATINGS'

PARAMETER RATING UNIT
Operating ambient temperature? 01to +70 *C
Storage temperature -65 to +150 *C
All voltages with respect to ground® -0.5 to +6.0 v
DC ELECTRICAL CHARACTERISTICS*56
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
input voltage v
Vi Low 08
V|” High 20
Output voltage v
VoL Low loL = 2.2mA 0.4
Vou'’ High IoH = -400pA 24
I Input leakage current Vin=0 to Veg 10 MA
3-state output leakage current HA
It Data bus high Vo = 4.0V 10
I Data bus low Vo = 0.45V 10
lec Power supply current 150 mA
CAPACITANCE T, = 25°C, Ve = OV
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Capacitance pF
CiN Input fc = iMHz 20
Cour Output Unmeasured pins tied to ground 20
Cio Input/Output 20
February 20, 1985 2-10
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AC ELECTRICAL CHARACTERISTICS T, =0°C to +70°C, Voc = 5.0V £5%*5¢

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Pulse width ns
tres Reset 1000
tce Chip enable ‘ 250
tcep CE to CE delay 600
Set-up and hoid time ns
tas Address set-up 10
tan Address hold 10
tcs R/W control set-up 10
tcH R/W control hold 10
tos Data set-up for write 150
toH Data hold for write 10
trxs Rx data set-up 300
taxH Rx data hold 350
tbo Data delay time for read Cp = 150pF 200 ns
tor Data bus floating time for read Cy = 150pF 100 ns
Input clock frequency MHz
fsrG Baud rate generator 1.0 3.6864 40
frer'° TxC or AxC dec 1.0
Clock state ns
torn’ Baud rate high 80
taaL” Baud rate low 90
tR/TH TxC or RxC high 480
tam 0 TxC or RxC low 480
trxo TxD delay from falling edge of TxC CL = 150pF 650 ns
trcs Skew between TxD changing and falling edge of C_ = 150pF 0 ns
< output®
NOTES:

1. Stresses above thoss listed under Absolute Maximum Ratings may cause permanent damage to the device. This is & stress rating only and functional operation of
the device at these or at any other condition above those indicaled in the operation section of this specification is not implied.

2. For operating at elevated temperatures, the device myst be derated based on +150°C maximum junction temperature.

3. This product includes circuitry specifically designed for the protection of its intemal devices from the damaging effects of excessive static charge. Nonetheless, it
is suggested that conventional precautions be taken to avoid applying any voltages larger than the rated maxima.

4. Parameters are valid over operaling temperature range uniess otherwise specified.

5. Al voltage measurements are referenced 10 ground. All ime measurements are at the 50% level for inputs (except tany and tgn) and at 0.8V and 2.0V for

outputs. Input levels swing between 0.4V and 2.4V, with a transition time of 20ns maximum.

6. Typical values are at +25°C, typical supply voltages and typical processing parameters.

7. INTR output is open drain.

8. Parameter applies when internal transmitter clock is used.

9. g &and tgg, measwed at Viy and Vy respectively.

10. In asynchronous local loopback mode, using 1X clock, the following parameters apply:
fr1 = 0.63MHz max
ta/m = 700ns min
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TIMING DIAGRAMS
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TIMING DIAGRAMS (Continued)

TxRDY, TxEMT (Shown for 5-bit characters, no parity, 2 stop bits)
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NOTES:

A = Start bit

8 = Stop bit 1
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D = TxD marking condition
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TxEMT goes fow at the beginning of the last data bit, or, 4 pasity is enabled, at the beginning of the parity bt
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NOTES:

A = Stast bat

B = Stop bet 1
C«Stop ba 2

D = TxD martung condibon
Only one stop bit is detectad.
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TIMING DIAGRAMS (Continued)

BREAK DETECTION TIMING

Ax CHARACTER = 5 BITS. NO PARITY

1

RxC - 18 OR 84

LOOK FOR START BIT = LOW (IF A2D IS HIGH. LOOK FORHIGH TO LOW TRANSITION)
FALSE START 81T CHECK MADE (R:DLOW)

1

1

R0 ———

bt - -—-—-——

MISSING STOP 817 '

OETECTEO SET FE BIT*

15t DATA BIT MISSING STOP BIT DETECTED, SET FE BIT.

SAMPLED 0-+RHRA, ACTIVATE INTR. SET BKDETY PIN.
RxD INPUT — RxSR UNTIL A MARK TO SPACE
TRANSITION OCCURS.

‘il the stop bit is present, the siwt bt search will commence immediately.

TYPICAL APPLICATIONS

ASYNCHRONOUS INTERFACE TO CRT TERMINAL
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TYPICAL APPLICATIONS (Continued)

ASYNCHRONOUS INTERFACE TO TELEPHONE LINES
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