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560 Pleasant Sireel
Watsrown, MA 02172
(E17) 324-9280

Features

Differential Inputs and Dulputs
Internal Bias, Reference and Hysleresis Sources

Low Output Impedance

LABS

Useful for Single-Wire Input/Ouiput Applications

MOS Compatible Inputs

Power Supply Range of 11V to 16V

Applications

Difteremtial Line Driver or Line Beceaiver

Line Repeater

Single-Ended Line Driver or Line Recelver
Alternate to Molorola MCB96

TSC396

Line Driver/Receiver
® Dual Differential

General Description

The 396 dual

differential

lime driver/receiver is

designed for industrial lggic applications regquiring
high immunity to electrical noise. The 3896 has an
exiremely flexible hysieresis capability, allowing the
user to adjust the switching threshold. Thus the 356 is
alzo useful for single-wire input/output applications,

Connection Diagram
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Absolute Maximum Ratings

Line Driver/Receiver 396

Continuous Supply Voltage 165V
Pulsed Supply Voltage (less than 100ms) 18V
Input Yoltage {any input; =0.5 to +18Y

Sigrege Temperature

-65*C to +150°C

Laad Temperature (1716 inch from case 10 set max_)

e L e

Recommended Operating Conditions
{Mormal cparating range i 12 1o 15 volis *1 voll)

" Parameter Min. | Typ. | Maz. | Unit

I_E-u pply Voltage 11 16 L)
Uperating Freae-Air

i Temperature, T | -30 B | *C

Electrical Characteristics

Ower Recommended Operating Conditions Unless Dtherwise Moted.
iL and J package temperature range is -30 to +85°C!

Parameler Symbol Tesl Conditions Mir. Typ. Max. Linit
Qutput High Valtage Vor I = -30pA, Vi = 4V
vee = 1y [ v
I = -.'Elm“l 'U'I:_ L I'.E-'u'
Wae = 16Y 14 8 v
Output Low Vollage VoL low = 13mb v = 6OV
‘oo = 1w 15 W
I = 18mb Vi = B8V
Voo = 14y 1 1.5 v
RAederence 'l.l'l;:lugu Veer Ipee = Qp A Ve = 12V 4. &0 W
IReF = O A, Yoo = 15V 6.5 BS L)
Input High Current (1™ Vis = 16V, Vo = 16V 0 ph
Input Low Current TS Vie = 04V, Vep = 1V =(1.4 L
Vil = 1.5Y, Yoo = 16Y =1.0 b,
Cwtput Leakage Current lcex Veew = 18, Voo = 1BW 25 L
Outpurt Short Gircwit Surrant Igp Voo = 11V =38 =10 mé
High state only Vee = 16V 65 -6 mA
Supply Gurrent [l B Ve = 16Y
All Inputs Grounded: i2 md
Supply Current lepu Vo = 18V (Inverting
Imparts Teed to VREF: 25 M
Common Mode Voltage Range 1.5 Voo -1.5 L)
Diftergntial Voitage Fange 212 v
Switching Characteristics T Ta=25"6G B, = 13K,
Gy = 100pd B0 ngec
LPLH Ta® 25°C, A = 1.5K,
= 100p! €50 nsac
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Typical Performance Curves Line Driver/Receiver 396
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Applications Information

COMMECTION DIAGRAME

Single Ended

e

Dittereniial

Hysteresis Modes of the 396

The 396 has wvery flexible hysteresis capability,
enabling the designer i adjust the swilching
thresholds [and thus the noise immunity | of the device
to swit his needs. The hysteresis thresholds [ViL, Vie
ard widths (Ve for various leedback resistor values
cf the test circuit shown in Figure 1 are plofted in
Figure 2, The power supply i5 set at 13V, 50 that with
the inverting input tied to the internal reference voltage
ol the circuit (approximately 1/2 Voo, the high level
and low leveli switching points of the device are
centared about the 7.5 volt level.

Mote that both swilching points change symmetrically
about that reference level until the feedback resistor is
decreased below 55K ohm, giving a very wide range of
widths. The variation of hysieresis width with changes
I the power supply voltage is quite linear over the
cparating range as shown in Figure 3; the internal 7.0K
resistor is used in that test for the hysteresis feedback.

The hysteresis center point level (VL) can be changed
by wvarying the rélerence voltage level as shown in
Figure 4, giving complete control over the setting of the
hysteresia levels. The only limitation is that the levels
musl remain within the common-mode range (MR ! of
the device (1.5V above ground to 1.5V less than Vool

T_I'lt- hysteresis widths for the test circuil shown in
Figure 4 are plotted in Figure 4A.
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Figure 2. Typical Hysteresis Voltage (Vg Viy) vs. Feedback

Resistance (Ry)
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Figure 3. Hysleresis Width vs. Power Supply Vellage
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Line Driver/Receiver 396

Applications Information
H 7 A 396 as Line Driver/Receiver/Repeater
= L | E '! 1 ) One of the best applications of the 396 is, of course, as
A a line driver/receiver/repeater, and because of its low
W fm o frequency operation, (<500 kHz), many o thne
7 : | complicated effects associated with line driving and
i = 3 f&ﬂl:_lﬂng can be ignored and calculations become
d straight-forward
5 \ In Figure 7, one device is used as a iwisted-pair ling
: ' TS | "!"‘ = driver and another &% a line receiver. The balanced
% |l | N | series resistance, A3, adds some series damping and
; 1 | 1 e limits the currert through the line at high power aupply
] i i leveis while setting the voltage leve's at the input of the
: > 2 . 7 . 4 % receiver for maximum common-mode noise rejection
e e L LS [i.e., bias the input ditferential voltage in the middie of
Figure 44, Feedback Resistances vs. Hysteresis Widths the commen-mode range’. Ro merely lerminates the
ling in its characteristics impedance (= 100 ohm for 30
396 Slow-Down Receiver turns/f, AWG24-2B; twisted pair so that capacitive

] effects on the line may effectively be ignored.
The 396 can be used as a single-ended slow-down 4 ¥ g

receiver as shown in Figuré 5. By connecting a
capacitor to the internal 1.0K resistor, the device can
bé made insensitive io pulses with widths shorter than

a predetermingd value. The graph in Figure 6 shows b LM
the minimum input signal pulse width necessary 1o
trigger the circuit versus capacitance.

PMTERMEL T.5€ FOR MySTERIQS)

Figure 7. Using 396 as Differentlal Line Driver/Receiver

The worst-case limits of the series resistor can be
celculated roughly by looking at the dc equivalent
circuit shown in Figure B, The three major coastraints
are:

1. Vi < Vi min. = 50mVy
(For safety margin use Ve = 150mV)

1
¥
1
T

!
!

<y
I 2. L < lsc max.
i 3. Receiver input common-mode voltage centered in
NOTH: Pour AP = BELAY TRl DN o oy common-mode range [1.5V < CMR < Voo — 1.5V)
Figure 5. 396 as Single-Ended Slow-Down Recaiver For Voo = 15V, these constraints require A to be about
5.0K.
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Figure 6. Minimum Pulse Width vs. It
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Applications Information

i necessary, liysteresis can be added to the receiver to
improve switching characteristics, and for upgrading
the signal along extremely long lines, the 396 can be
used in a repeater configuration as shown in Figure 9.

Figure 9. Using 396 as Line Repeaters

Line Driver/Receiver 396

Ordering Information

Order Part Numbers:

e L Package 16-Pin Ceramic DIP
(-30°C = TA < 85°C) 396AL/CL

e J Package 16-Pin Plastic DIP
(-30°C = Ta < 85°C) 396AJ/CJ

Physical Dimensions
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