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with TRI-STATE® Outputs

General Description

The DS16891A/DS3691 are low power Schottky TTL line
drivers designed to meet the requirements of EIA standards
RS-422 and RS-423. They feature 4 buffered outputs with
high source and sink current capability with internal short
circuit protection. A mode control input provides a choice of
operation either as 4 single-ended line drivers or 2 differen-
tial line drivers. A rise time control pin allows the use of an
external capacitor to siow the risa time for suppression of
near end crosstalk to other receivers in the cable. Rise time
capacitors are primarily intended for waveshaping output
signals in the single-ended driver mode. Multipoint applica-
tions in differential mode with waveshaping capacitors is not
allowed.

With the mode select pin low, the DS1691A/DS3691 are
dual-differential line drivers with TRI-STATE outputs. They
feature 10V output common-mode range in TRI-STATE
mode and OV output unbalance when operated with 5V
supply.

ﬂNational Semiconductor

DS1691A/DS3691 (RS-422/RS-423) Line Drivers

Features

m Dual RS-422 line driver with mode pin low, or quad RS-
428 line driver with mode pin high

® TRI-STATE outputs in RS-422 mode

B Short circuit protection for both source and sink outputs

® Outputs will not clamp line with power off or in TRI-
STATE

m 1000 transmission line drive capability
® Low Icc and Igg power consumption

RS-422 lcc = 9 mA/driver typ
RS-423 lcc = 4.5 mA/driver typ
lee = 2.5 mA/driver typ

® Low current PNP inputs compatible with TTL, MOS and
CMOS
B Pin compatible with AM26L.S30
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Operation Inputs Outputs
Mode | A (D)| B (C) A (D) B(C)
RS-422 0 0 0 4] 1
: 0 0 1 |TRI-STATE| TRI-STATE
0 1 0 1 0
0 1 1 [TRI-STATE| TRI-STATE
RS-423 1 0 0 0 0
1 0 1 0 1
1 1 0 1 0
1 1 1 1 1

Order Number DS1691AJ, DS3691J,
DS3691M, DS3691N or DS3691V
See NS Package Number J16A, M16A, N16A or V20A
For Complete Military 883 Specifications,
see RETS Data Sheet
Order Number DS1691AJ/883
See NS Package Number J16A
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DS1691A/DS3691

Absolute Maximum Ratings (ote 1) Operating Conditions _
If Military/Aerospace specified devices are required, Min Max Units
please contact the National Semiconductor Sales Supply Voltage
Office/Distributors for availablilty and specifications. DS1691A
Supply Voltage Vee 45 55 v
VEE —-45 ~55 v
Vee A%
DS3691
VEE -7V
- o . Vee 4.75 5.25 \
Maxlmum Power Dissipation* at 25°C Ve —4.75 —~5.25 v
Cavity Package 1508 mwW T rature (T
Molded DIP Package 1476 mW empe A .
SO Package 1051 mW DS1691A ~55 +125 [oF
DS3691 0 +70 °C
Input Voltage 15V
Output Voltage (Power OFF) 15V
Storage Temperature —65°Cto + 150°C
Lead Temperature (Soldering, 4 seconds) 260°C
*Derate cavity package 10.1 mW/°C above 25°C; derate molded DIP pack-
age 11.9 mW/°C above 25°C. Derate SO package 8.41 mW/°C above 25°C.
DC Electrical Characteristics (Notes 2,3, 4and 5)
Symbol l Parameter l Conditions l Min l Typ l Max l Units
RS-422 CONNECTION, Veg CONNECTION TO GROUND, MODE SELECT < 0.8V
Vin High Level Input Voltage 2 \%
ViL Low Level Input Voltage 0.8 \
i1 High Level input Current VIN = 2.4V 1 40 nA
Vin < 15V 10 100 uA
i Low Level Input Current Vin = 0.4V -30 —200 pA
7 Input Clamp Voltage N = —12mA -15 '
Vo Differsntial Qutput Voltage R = o ViN =2V 3.6 6.0 \
Vo Vas Vin = 0.8V 36| 60 | Vv
V1 Differential Output Volitage Ry = 1000 ViN =2V 2 2.4 v
VT Vag Voo = 475V ViN = 0.8V -2 | —24 v
Vos. Vos Common-Mode Offset R = 1000
2.5 3 Vv
Voltage
vl ~ VAl Difference in Differential RL = 10002
Output Voltage 0.05 04 v
Vosl — [Vos| | Difference in Common- RL = 1000
Mode Offset Voltage 0.05 04 v
Vss vy — V7l R = 100Q, Vcg > 4.75V 4.0 48 Y
VeMR Output Voltage Common- VDISABLE = 2.4V )
+10 v
Mode Range
IxA Output Leakage Current Veg = OV VoMR = 10V 100 nA
ixg Power OFF Voup = —10V 100 | pA
lox TRI-STATE Output Current Voo = Max Veump S 10V 100 nA
Veg = OVand —5V VcMa 2 —10V —100 nA
Isa Output Short Circuit Current | Viy = 0.4V Voa = 6V 80 150 mA
Vo = OV —80 | -150 mA
Is Output Short Circuit Current | Viy = 2.4V Voa = OV —80 —150 mA
Vog = 6V - 80 150 mA
Ilcc Supply Current 18 30 mA
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AC Electrical Characteristics 1, = 25°C (Note 5)

Symbol I Parameter l Conditions | Min ] Typ | Max l Units
RS-422 CONNECTION, V¢ = 5V, MODE SELECT = 0.8V
tr QOutput Rise Time R = 10091, C| = 500 pF (Figure 1) 120 200 ns
t Output Fall Time R = 1000, C| = 500 pF (Figure 1) 120 200 ns
tPDH Qutput Propagation Delay Ry = 1000, C|_ = 500 pF (Figure 1) 120 200 ns
troL Qutput Propagation Delay R = 10092, Cy = 500 pF (Figure 1) 120 200 ns
tpzL TRI-STATE Delay Ry = 4509, C, = 500 pF, Cc = 0 pF (Figure 4) 250 350 ns
tpzH TRI-STATE Delay R = 4509, C_ = 500 pF, Cc = 0 pF (Figure 4) 180 300 ns
tpLz TRI-STATE Delay Ry = 4500, C|_ = 500 pF, Cc = 0 pF (Figure 4) 180 300 ns
tPHZ TRI-STATE Delay R = 4500, C_ = 500 pF, Cc = 0 pF (Figure 4) 250 350 ns
DC Electrical Characteristics (votes 2,3, 4and5)

Symbol J Parameter l Conditions I Min | Typ Max unltu
RS-423 CONNECTION, [Vec| = [Vgg|, MODE SELECT = 2V
ViH High Level input Voitage 2
ViL Low Level Input Voltage 0.8
Iy High Level Input Current VIN = 2.4V 1 40 nA

VIN € 15V 10 100 nA

I Low Level Input Current ViN = 0.4V -30 —200 nA
Vi Input Clamp Voltage IIN= —12mA -15 \
Vo Output Voltage Rp = o0, (Note 6) Vin = 2V 40 44 6.0 \
% Vee 2 4.75¢ ViN = 0.4V 40| -44 | -60 | v
VT Output Voitage RL = 4500} ViN = 2.4V 36 4.1 v
VT Veg 2 475V Vin = 0.4V -36 | —41 v
vyl = V7l | Output Unbalance [Veel = IVegl = 4.75V, R = 4500 0.02 0.4 v
Ixt Output Leakage Power OFF | Vog = VEg = OV Vo = 6V 2 100 LA
Ix~ Output Leakage Power OFF | Vcoc = VEg = OV Vo = —6V -2 —100 pA
Ig+ Output Short Circuit Current Vo = 0V ViN = 2.4V -80 —150 mA
Ig~ Output Short Gircuit Current Vo =0V ViN = 0.4V 80 150 mA
ISLEW Slew Control Current +140 RA
lcc Positive Supply Current Vin = 0.4V,R| = o 18 30 mA
133 Negative Supply Gurrent ViN =04V,R = ® -10 -22 mA

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the devices
should be operated at these limits. The tables of “Electrical Characteristics™ provide conditions for actual device operation.

Note 2: Unless otherwise specified, min/max fimits apply across the —55°C to + 125°C temperature range for the DS16891A and across the 0°C to +70°C range
for the DS3691. Alf typicals are given for Voc = 5V and Tp = 25°C. Vg and Vi as listed in operating conditions.

Note 3: All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to ground unless otherwise specified.
Note 4: Only one output at a time should be shorted.
Note 5: Symbols and definitions correspond to EIA RS-422 and/or RS-423 where applicable.
Note 6: At —55°C, the output voltage is + 3.9V minimum and - 3.8V minimum.
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DS1691A/DS3691

AC Electrical Characteristics 1, = 25°c (Note 5)

Symbol I Parameter I Conditions l Min 1 Typ 1 Max | Units
RS-423 CONNECTION, Vo = 5V, Vgg — 5V, MODE SELECT = 2.4V
t Rise Time Ry = 4509, C_ = 500 pF, Cc = 0 (Figure 2) 120 300 ns
t Fali Time Ry = 4500, C| = 500 pF, Cc = 0 (Figure 2) 120 300 ns
t Rise Time R = 450, C = 500 pF Cc = 50 pF (Figure 3) 3.0 us
t Fall Time RL = 4500, C = 500 pF C¢ = 50 pF (Figure 3) 3.0 us
te Rise Time Coefficient R = 4500, C; = 500 pF, Cc = 50 pF (Figure 3) 0.06 us/pF
teoH Output Propagation Delay Ry = 4500, C| = 500 pF, C¢ = 0 (Figure 2) 180 300 ns
tepL Output Propagation Delay Ry = 4509, C|. = 500 pF, Cc = 0 (Figure 2) 180 300 ns
AC Test Circuits and Switching Time Waveforms
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AC Test Circuits and Switching Time Waveforms (continued)
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DS1691A/DS3691

Typical Application Information

Fully Loaded RS-422 Interface

|
= 2

1/2 DS3691
R R R R
RS-422 Point to Point Application
1/2 DS3691
OPTIONAL TERMINATION
» RESISTANCE, RT =20, (Zo=
b . CHARACTERISTIC IMPEDANCE
T OF THE CABLE). RT IS HIGHLY
RECOMMENDED.
1/2 DS3691 1/4 DS26L5324

Fully Loaded RS-423 Interface

1/2 DS3691

1/4 DS26LS324
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Differential Application with Rise Time Control
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*Note: Controlled edge allows long-
er stub lsngths. Multiple Driv-

ers are NOT allowsd.
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RISE TIME {us)

Typical Application Information (continued)

Dual RS-423 Inverting Driver
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Typical Rise Time Control Characteristics (rs-423 Mode)

Rise Time vs External Capacitor
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