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DESCRIPTION

The AD401 and AD402 line drivers/receivers are monolithic
products which provide an interface berween TTL level signals
and E1A standard signals. They can be configured for either the
single-ended interface standard RS-232 forlow speed
communications or the differential interface standard RS422 for
high speed/long distance communications. Itisalsopossible to
select acombination of RS-232/RS-422 channels where an
interface toboth standards isrequired. Each device has four
different combinations of RS-232 and/or RS-422 driversand
receivers. The combination is selected by the logic inputs on the
twoselect pins- SEL Aand SEL B.

The AD401 contains two channels, each channelcontaining one
driver and one receiver. Each channel may be configured as an
RS-232 channelorasanRS-422 channel.

The AD402 also contains two channels which can be configured
asRS-232 orasRS-422 The number of drivers/receivers per
channel depends on whether RS-2320rRS-422 is selected. With
RS-232 selected, each channel contains twodnversand two
receivers, while withRS-422 selected, each channel contains one
differential transmitter and one differental receiver.

Information furnished by Analog Devices is believed to be accurate and
reliabla. However, no responsibility is assumed by Analog Devices for
its use: nor for any infringements of patents or other nghts of third par-
ties which may result from its use. No icense is granted by implication
or otherwise under any patent or patent rights of Analog Devices.

The RS232linedriversconvent TTL input levelsintoinverted
RS232 outputs signals. The RS-422linedriversconvenn TTL
input levelsinto RS422 differential output signals.

The RS-232 line driver output feature high source and sink
current capability. All the line drivers are internally protected
against short circuits on their outputs. The RS-232 receivers
convertthe RS-232 input signal into inverted TTL outputlogic
levels. The RS422 linereceivers convertthe RS-422 differennal
input signals into non-inverted TTL output logic levels.

A loopback function is also provided which internally connects
the driver outputs to their associated receiver inputs. Thisisa very
useful function which allows acomplete diagnostic self test of the
transmil/receive circuitry. During the self test, the driver outputs
are placed in ahighimpedance state so that the test does not
interfere with external circuitry. The self test may be performed at
speeds up to 3kBaud. Itis enabled by applying alogic Oothe LB
input.

Excellentnoise immunity isenswred at thereceiverinput by the
use of inierna! filtering circuitry. Pulse durations of less thzn 1us
are ignored and this eliminates spurious output transitions even
with noisy inputs. Further noise immunity onthe RS-232inputsis
achieved using Schmitt trigger circuitry.
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Preliminary Technical Information

AD401/AD402

GENERAL DESCRIPTION

The AD401/AD402 drivers/receivers provide an interface which
is compatible withRS-232/RS- 422 standard interfaces. Asboth
standards are widely accepted it is often necessary o provide an
interface which is compatible with both. The AD401/402 is
ideally suited to this type of application as acombination of RS-
232/RS-422 channels may be selected in the same package.

RS-232Drivers

The RS-232 driversin the AD401/AD402 meet the EIARS-232-
C specifications. The drivers are inverting level shifters which
convert TTL/CMOS levels intoRS-232-C output levels. The input
switching threshold s typically 1.3V. With atypical RS-232load,
the output levelsare+10V.Evenunder worst case load conditions,
the drivers are guaranteed to provide +6V which surpasses the
minimum RS-232-C requirement of +5VY minimum. The output
slew rate isintemally limited to <30V /jus without the need foran
external slew-limiting capacitor. Short circuit protectionis also
provided which prevents damage in the event of output fault
conditons

RS-232 Receivers

The receivers are inverting level shifters which acceptRS-232-C
input levels (3V o+ 15V)and translates them into 5V TTL/
CMOS levels. The input switching thresholds are 0.75V
minimumand 2.5V maximum which are well within the RS-232-
Crequirement of +3V. Internal pull-down resistors o GND are
provided on the receiver inputs. This ensures thatan unconnected
input will be interpretedasalow level giving alogic"1" on the
TTLJCMOS output Excellent noise immunity isachieved by the
use of hysteresis and internal filtering circuitry. The filter rejects
noise glitchesof up 10 0.5ps in duration.

RS-422 Drivers

The RS-422 driverson the AD401/AD402 accept TTL/CMOS
inputs and ranslates them into differentialRS-422level
signals. The input switching thresholdis typically 1.3V. The
unloaded output differential voltagets typically +4 5V. (See
typical performance characteristics). Short circuitprotection is
provided on the outpus which limits the current toless than
100mA. Only one output should be shorted at any time 1o avoid
exceeding the total power dissipation for the package.

RS-422 Receivers

The RS-422 receivers on the AD401/AD402 accept differential
input signals and translates them intoTTLACMOS output levels.
Excellent noise immunity isachieved using the differengal
configuraton

Loop-Back

A loopback function is provided which can be used as adiagnostic
self-test of the transmit/receive channels. When the loopback is
enabled, the driver outputs are intzmally connecled to the
corresponding receiver inputs, providing anoninverting signal
path from the TTL/CMOS inputs on the driver to the TTLACMOS
outputs on the receiver

AD401Channel Selection
The AD401 contains two channels, A andB. Eachchannel
containsone driver and one receiver. The channels may be
configured asRS-232 orasRS-422 interface channels using the
SEL pins. With SEL A=logic"0", then channel A isconfigured as
anRS-232channel having one RS-232 driverand one RS-232
receiver. Similarly with SEL B =logic "0",channel Bis
configured asanRS-232 channel.

With SEL A =logic "17,channel A isconfigured as anRS-422
interface channel having one R§-422 driverand one RS 422
receiver. Similarly, with SEL B=logic"1",channelBis
configured as an RS-422 channel. The AD401 channel selection
truth table isshown in Figure 1.

SELA| SELB Channel A ChannelB

Driver |Receiver |Driver |Receiver

0 0 1RS-232 1 1RS-232| 1RS-232} 1RS-232
0 1 1RS-232 [1RS-232| 1RS422| 1RS-422

1 0 1RS-422 11RS-422{ 1RS-232| 1RS-232

1 1 1RS422 [1RS422|{ 1RS422| 1RS5-422

Figure 1 AD401 Truth Table

AD402Channel Selection

The AD402 containstwochannels, Aand B.Eachchannelmaybe
configured tobe an RS-232 oran RS 422 channel using the SEL
pins. The number of drivers/receivers per channel depends on
whetherRS-232 orRS422 is selected. WithRS-232 selected,
eachchannel containstwo driversand tworeceivers. WithRS-
422 selected, each channel contains one differenual transminer
and one differential receiver.

With SEL A=logic"0",channel A isconfiguredasanRS-232
channel with twoRS-232 driversand twoRS-232 receivers.
Similarly with SEL B=1logic "0",channel B isconfigured as an
RS-232 channel.

With SEL A=logic "17,channel AisconfiguredasanRS-422
channe! withone RS-422 driver and one RS-422 receiver.
Similarly with SEL B =logic "1",channel B isconfigured asan
RS-422 channel. The AD402 truth table selection isshownin
Figure 2.

SELA| SELB Channel A Channel B
Driver | Receiver |Driver | Receiver
0 0 2RS-232] 2RS-23212RS-2321 2RS-252
0 1 2RS-232 2RS-23211RS-422 1RS=222
1 0 1RS-422 1RS-42212RS-232; 2RS-232
1 1 1RS-422 1RS422 1RS-422! 1RS§-422

Figure2 AD402 Truth Table
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AD401SELECTIONTABLE (DIAGNOSTIC OPERATION,LB=0)

SELA |SELB CHANNEL A CHANNEL B
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AD401/AD402
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