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DS90LV032A

3V LVDS Quad CMOS Differential Line Receiver

General Description

The DS90LV032A is a quad CMOS differential line receiver
designed for applications requiring ultra low power dissipa-
tion and high data rates. The device is designed to support
data rates in excess of 400 Mbps (200 MHz) utilizing Low
Voltage Differential Signaling (LVDS) technology.

The DS90LV032A accepts low voltage (350 mV typical) dif-
ferential input signals and translates them to 3V CMOS out-
put levels. The receiver supports a TRI-STATE® function that
may be used to multiplex outputs. The receiver also supports
open, shorted and terminated (100Q) input Fail-safe. The re-
ceiver output will be HIGH for all fail-safe conditions.

The DS90LV032A and companion LVDS line driver (eg.
DS90LV031A) provide a new alternative to high power
PECL/ECL devices for high speed point-to-point interface
applications.

Features

>400 Mbps (200 MHz) switching rates

0.1 ns channel-to-channel skew (typical)

0.1 ns differential skew (typical)

3.3 ns maximum propagation delay

3.3V power supply design

Power down high impedance on LVDS inputs
Low Power design (40mW 3.3V static)
Interoperable with existing 5V LVDS networks
Accepts small swing (350 mV typical) VID
Supports open, short and terminated input fail-safe
Compatible with ANSI/TIA/EIA-644

Industrial temp. operating range (-40°C to +85°C)
Available in SOIC and TSSOP Packaging
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Absolute Maximum Ratings  (Note 1) (Soldering 4 sec.) +260°C
If Military/Aerospace specified devices are required, Maximum Junction Temperature +150°C
please contact the National Semiconductor Sales Office/ ESD Rating (Note 10)
Distributors for availability and specifications. (HBM 1.5 kQ, 100 pF) > 4.5 kV
Supply Voltage (Vee) -0.3V to +4V (EIAJ 0 Q, 200 pF) 2250V
Input Voltage (Rin+, Rin-) -0.3V to +3.9V
Enable Input Voltage (EN, EN*) -0.3V to (Ve + 0.3V) Recommended Operating
Output Voltage (Rout) -0.3V to (Ve + 0.3V) Conditions
Maximum Package Power Dissipation +25°C
M Package 1025 mw Min  Typ ~ Max  Units
MTC Package 866 mW Supply Voltage (Vcc) +3.0 +3.3 +3.6 \
Derate M Package 8.2 MW/°C above +25°C Receiver Input Voltage GND +3.0 v
Derate MTC Package 6.9 mW/°C above +25°C Operating Free Air
Storage Temperature Range -65°C to +150°C Temperature (T) —40 25 +85 c
Lead Temperature Range
Electrical Characteristics
Over Supply Voltage and Operating Temperature ranges, unless otherwise specified. (Note 2)

Symbol Parameter Conditions Pin in r'yp lax  Units
Vg Differential Input High Threshold | Vqy = +1.2V Rinss +20 | +100 mV
Voo Differential Input Low Threshold | (Note 13) Rin- | =100 | -20 mv
VCMR | Common-Mode Voltage Range | VID = 200 mV peak to peak (Note 5) 0.1 2.3 Vv
I Input Current Viy = +2.8V | Ve = 3.6V or OV -10 +1 +10 HA

Vin = 0V -10 +1 +10 HA
Vin = +3.6V | Ve =0V -20 +20 HA
Vou Output High Voltage loy = 0.4 MA, V, = +200 mV Rour | 2.7 3.0 v
lon = —0.4 mA, Input terminated 2.7 3.0 \Y
lon = —0.4 mA, Input shorted 2.7 3.0 \%
Voo Output Low Voltage lo. =2 mA, V,p = -200 mV 0.1 0.25 \%
los Output Short Circuit Current Enabled, Voyr = OV (Note 11) -15 -48 | -120 mA
loz Output TRI-STATE Current Disabled, Vot = OV or Ve -10 +1 +10 HA
Vig Input High Voltage EN, 2.0 Vee \%
Vo Input Low Voltage EN* | GND 0.8 v
I Input Current Vin = OV or Ve, Other Input = Ve or -10 | *1 | +10 A
GND
Veo Input Clamp Voltage lc, = -18 mA -15 | -0.8 Y
lee No Load Supply Current EN, EN* = V¢ or GND, Inputs Open Vee 10 15 mA
Receivers Enabled EN, EN* = 2.4V or 0.5V, Inputs Open 10 15 mA
leez No Load Supply Current EN = GND, EN* = V, Inputs Open 3 5 mA
Receivers Disabled
Switching Characteristics
Over Supply Voltage and Operating Temperature ranges, unless otherwise specified. (Notes 3, 4, 7, 8)

Symbol Parameter Conditions Min Typ ax  Units
terio Differential Propagation Delay High to Low C, =10 pF 1.8 3.3 ns
teLHD Differential Propagation Delay Low to High V\p =200 mV 18 3.3 ns
tskp1 Differential Pulse Skew |tpy b = tp bl (Note 6) (Figure 1 and Figure 2) 0 0.1 0.35 ns
tskp2 Differential Channel-to-Channel Skew-same device 0 0.1 0.5 ns

(Note 7)
tskps Differential Part to Part Skew (Note 8) 1.0 ns
tskpa Differential Part to Part Skew (Note 9) 15 ns
trin Rise Time 0.35 1.2 ns
trhe Fall Time 0.35 1.2 ns
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Parameter Measurement Information

GENERATOR

C_ includes load and test jig capacitance.
S; = V¢ for tpz;, and tp z measurements.
S1 = GND for tpzy and tpyz measurements.
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FIGURE 3. Receiver TRI-STATE Delay Test Circuit
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FIGURE 4. Receiver TRI-STATE Delay Waveforms
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FIGURE 5. Point-to-Point Application

Applications Information

General application guidelines and hints for LVDS drivers
and receivers may be found in the following application
notes: LVDS Owner's Manual (lit #550062-001), AN808,
AN1035, AN977, AN971, AN916, AN805, AN903.

LVDS drivers and receivers are intended to be primarily used
in an uncomplicated point-to-point configuration as is shown
in Figure 5. This configuration provides a clean signaling en-
vironment for the fast edge rates of the drivers . The receiver
is connected to the driver through a balanced media which
may be a standard twisted pair cable, a parallel pair cable, or
simply PCB traces. Typically the characteristic impedance of

the media is in the range of 100Q. A termination resistor of
100Q should be selected to match the media, and is located
as close to the receiver input pins as possible. The termina-
tion resistor converts the driver output (current mode) into a
voltage that is detected by the receiver. Other configurations
are possible such as a multi-receiver configuration, but the
effects of a mid-stream connector(s), cable stub(s), and
other impedance discontinuities as well as ground shifting,
noise margin limits, and total termination loading must be
taken into account.
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Applications Information  (continued) Pin | Name Description
3. Shorted Inputs. If a fault condition occurs that shorts No.

the receiver inputs together, thus resulting in a 0V differ- 10, 14

ential input voltage, the receiver output will remain in a 1,7, Rin- | Inverting receiver input pin

HIGH state. Shorted input fail-safe is not supported 9 15

across the common-mode range of the device (GND to ’ - -

2.4V). Itis only supported with inputs shorted and no ex- 3,5, | Rour | Receiver output pin

ternal common-mode voltage applied. 11, 13
External lower value pull up and pull down resistors (for a 4 EN Active high enable pin, OR-ed with
stronger bias) may be used to boost fail-safe in the presence EN*
of higher noise levels. The pull up and pull down resistors " - - -
should be in the 5kQ to 15kQ range to minimize loading and 12 EN Active low enab.le pin, OR-ed with EN
waveform distortion to the driver. The common-mode bias 16 Vec | Power supply pin, +3.3V + 0.3V
point should be set to approximately 1.2V (less than 1.75V) 8 GND | Ground pin

to be compatible with the internal circuitry.
The footprint of the DS90LV032A is the same as the industry

standard 26LS32 Quad Differential (RS-422) Receiver. Orde“ng Information
Operating Package Type/ Order Number
Pin Descriptions Temperature Number
" . -40°C to +85°C SOP/M16A DS90LV032ATM
Pin Name Description
No -40°C to +85°C | TSSOP/MTC16 DPS90LV032ATMTC

2,6, Rin+ | Non-inverting receiver input pin

: | Ve = 3.6V —:->/
o Vee = 3.3v7é.///
T 50 ////
T w ’/<\ :
E // Ve = 3.0V
° 7
20
10
0

0 50 100 150 200 250

Frequency (MHz)
DS100067-8

FIGURE 6. ICC vs Frequency, four channels switching
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FIGURE 7. Typical Common-Mode Range variation with respect to amplitude of differential input
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Applications Information  (continued)
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FIGURE 8. Typical Pulse Skew variation versus common-mode voltage
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FIGURE 9. Variation in High to Low Propagation Delay versus VCM
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FIGURE 10. Variation in Low to High Propagation Delay versus VCM
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Physical Dimensions

inches (millimeters) unless otherwise noted
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16-Lead (0.150" Wide) Molded Small Outline Package, JEDEC

Order Number DS90LV032ATM
NS Package Number M16A
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Physical Dimensions

inches (millimeters) unless otherwise noted (Continued)
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16-Lead (0.100" Wide) Molded Thin Shrink Small Outline Package, JEDEC
Order Number DS90LV032ATMTC
NS Package Number MTC16

MTC16 (REV C)

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
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systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.
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Deutsch Tel: +49 (0) 1 80-530 85 85
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National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.



