SP490/SP491

Full Duplex RS-485 Transceivers

M +5V Only

M Low Power BiCMOS

B Driver/Receiver Enable (SP491)
MW RS-485 and RS-422 Drivers/Receivers -

X
B Pin Compatible with LTC490 and .
SN75179 (SP490) -
B Pin Compatible with LTC491 and
SN75180 (SP491)

DESCRIPTION...

The SP490 is a low power differential line driver/receiver meeting RS-485 and RS-422
standards up to 5Mbps. The SP491 is identical to the SP490 with the addition of driver and
receiver tri-state enable lines. Both products feature £200mV receiver input sensitivity, over
wide common mode range. The SP490 is available in 8-pin plastic DIP and 8-pin NSOIC
packages for operation over the commercial and industrial temperature ranges. The SP491
is available in 14-pin DIP and 14-pin NSOIC packages for operation over the commercial and
industrial temperature ranges.
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This Materia

ABSOLUTE MAXIMUM RATINGS

These are stress ratings only and functional operation of the device at
these ratings or any other above those indicated in the operation sections
of the specifications below is not implied. Exposure to absolute maximum
rating conditions for extended periods of time may affect reliability.

+7V

th
Input Voltages

Drivers......ccooiii -0.5V to (V+0.5V)
............................ 14V
........................... 14V
Receivers. .-0.5V to (V+0.5V)
Storage Temperature .-65°'C to +150°
Power Dissipation 1000mW
SPECIFICATIONS
Tunto Tyax @and V. = BV £ 5% unless otherwise noted.
PARAMETERS MIN. TYP. MAX. [ UNITS | CONDITIONS
SP490 DRIVER
DC Characteristics
Differential Output Voltage GND Ve | Volts Unloaded; R =« ; see figure 1
Differential Output Voltage 2 cc | Volts With Load; R = 50Q; (RS422);
see figure 1
Differential Output Voltage 15 Vee | Volts With Load; R = 27Q; (RS485); see figure 1
Change in Magnitude of Driver
Differential Output Voltage for
Complimentary States 0.2 Volts R =27Q or R = 50Q; see figure 1
Driver Common-Mode
Output Voltage 3 Volts R =27Q or R = 50Q; see figure 1
Input High Voltage 2.0 Volts Applies to D
Input Low Voltage 0.8 Volts Applies to D
Input Current +10 | pA Applies to D
Driver Short-Circuit Current
Vour = HIGH 35 250 [mA -7V <Vy<+12V
Vaour = LOW 35 250 [mA 7V <Vg<+12V
SP490 DRIVER
AC Characteristics
Maximum Data Rate 5 Mbps
Driver Input to Output 20 30 60 |ns o Roipe =54Q, G = G, = 100pF;
see figures 3 and 6
Driver Input to Output 20 30 60 ns touu Roiee =54Q, G = G, = 100pF;
see figures 3 and 6
Driver Skew 5 ns see figures 3 and 6,
tskew = | topLn = topHL |
Driver Rise or Fall Time 3 15 40 ns From 10% to 90%; Ry = 54Q,
C,, = C, = 100pF; see figures 3 and 6
SP490 RECEIVER
DC Characteristics
Differential Input Threshold 0.2 +0.2 | Volts -7V <V, <12V
Input Hysteresis 70 mV Vey =0V
Output Voltage High 3.5 Volts lg =-4mA, V= +200mV
Qutput Voltage Low 0.4 [ Volts lg =+4mA, V=-200mV
Input Resistance 12 15 kQ -7V <V, <12V
Input Current (A, B); V| =12V +1.0 [mA Viy=12V
Input Current (A, B); V =-7V -0.8 | mA Viy=-7V
Short-Circuit Current 85 |mA 0V <Vy< Vo
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SPECIFICATIONS (continued)

Tunto Tyax @and Vi, = 5V £ 5% unless otherwise noted.
PARAMETERS MIN. TYP. MAX. | UNITS | CONDITIONS
SP490 RECEIVER
AC Characteristics
Maximum Data Rate 5 Mbps
Receiver Input to Output 60 90 150 |ns to s Rpiee = 5442,
C,;=C,=100pF; Figures 3& 8
Receiver Input to Output 60 90 150 ([ns tos Rpiee = 542,
C, ;= C,=100pF; Figures 3 & 8
Diff. Receiver Skew It o | 13 ns Rpjpe= 54Q; C , = C ,= 100pF;
Figures 3 & 8
POWER REQUIREMENTS
Supply Voltage +4.75 +5.25 | Volts
Supply Current 600 HA
ENVIRONMENTAL AND
MECHANICAL
Operating Temperature
Commercial (_C_) 0 +70 |°C
Industrial (_E_) -40 +85 |°C
Storage Temperature -65 +150 | °C
Package
Plastic DIP (_S_)
NSOIC (_N)
A
i Test Point 1K
Receiver
R Output O VWAV— Vee
Vob CRL
Voc
R N
B i —_— SZ —
Figure 1. Driver DC Test Load Circuit Figure 2. Receiver Timing Test Load Circuit
3V
DE
A o _LE : A s~ Voo
DI RoIFF RO Output 500
B = B Under
CiLz2 T ‘ 15pF Test ¢ I
T — Sz L
|_ — —
Figure 3. Driver/Receiver Timing Test Circuit Figure 4. Driver Timing Test Load #2 Circuit
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f=1MHz, tg < 10ns; tp< 10ns
+3V X
1.5V
o 7 N
tPHL—> € *
DRIVER % 1/2Vo
OUTPUT A 4
toPHL—P <
DIFFERENTIAL Vgt \
OUTPUT oV
Va-Vs Vo —»| [*F
tskew = | toPLH - tDPHL |
Figure 6. Driver Propagation Delays
av f=1MHz; tr < 10ns; tr< 10ns
43— = — = — — =
DE 74 5V \idl 5V
ov
- |tz - |4tz
5V \ —
A B \2'3\/ Output normally LOW 0.5V
VoL-—-—-—-—~— -~
VOH ______ i P
AB /5 3y Output normally HIGH | 0.5V
ov /| N—
—»>| | tzy —»>| |tz
Figure 7. Driver Enable and Disable Times
INPUT ov
1.5V OUTPUT 1.5V
tpHL—> <+ tpLH—> <+
f=1MHz; tg < 10ns; tr < 10ns
tskew = | tPHL - tPLH |

Figure 8. Receiver Propagation Delays
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ABSOLUTE MAXIMUM RATINGS

These are stress ratings only and functional operation of the device at
these ratings or any other above those indicated in the operation sections
of the specifications below is not implied. Exposure to absolute maximum
rating conditions for extended periods of time may affect reliability.

+7V

VLA,
Input Voltages

-0.5V 0 (V,,+0.5V)
0.5V to (V,+0.5V)
.......................... +14V

Drivers...
Receivers
Qutput Voltages

-0.5V o (V,+0.5V)

DIVEIS...oviiiiiii i +14V
Receivers.. 0.5V to (V+0.5V)
Storage Temperature -65°C to +150
Power Dissipation... ..1000mwW
SPECIFICATIONS
Tunto Tyax @nd Vg, = BV + 5% unless otherwise noted.
PARAMETERS MIN. TYP. MAX. | UNITS | CONDITIONS
SP491 DRIVER
DC Characteristics
Differential Output Voltage GND Voo | Volts Unloaded; R =« ; see figure 1
Differential Output Voltage 2 Ve | Volts With Load; R = 50Q; (RS422);
see figure 1
Differential Output Voltage 15 Vee | Volts With Load; R = 27Q; (RS485); see figure 1
Change in Magnitude of Driver
Differential Output Voltage for
Complimentary States 0.2 Volts R =27Q or R = 50Q; see figure 1
Driver Common-Mode
Output Voltage 3 Volts R =27Q or R =50Q; see figure 1
Input High Voltage 2.0 Volts Applies to D, REB, DE
Input Low Voltage 0.8 | Volts Applies to D, REB, DE
Input Current +10 | pA Applies to D, REB, DE
Driver Short-Circuit Current
Vour = HIGH 35 250 |mA -7V <V, <12V
Vour = LOW 35 250 |mA -7V <Vy<12v
SP491 DRIVER
AC Characteristics _
Maximum Data Rate 5 Mbps REB =5V, DE = 5V
Driver Input to Output 20 30 60 ([ns o Rops =54, G = G, = 100pF;
see figures 3 and 6
Driver Input to Output 20 30 60 ns touu Rope =54, G = G, = 100pF;
see figures 3 and 6
Driver Skew 5 10 ns see figures 3 and 6,
. . . tskew = | topir = topr |
Driver Rise or Fall Time 3 15 40 ns From 10% to 90%; Ry = 54€,
C, ;= C, = 100pF; see figures 3 and 6
Driver Enable to Output High 40 70 ns C,;=C,, = 100pF; see figures
4 and 7; S, closed
Driver Enable to Output Low 40 70 |ns C_, = C_, = 100pF; see figures
4 and 7; S, closed
Driver Disable Time from Low 40 70 ns C,, = C, = 15pF; see figures
4 and 7; S, closed
Driver Disable Time from High 40 70 ns C,,=C,, = 15pF; see figures
4 and 7; S, closed
SP490/491DS/08 SP490/491 Full Duplex RS-485 Transceivers © Copyright 1995 Sipex Corporation
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This Materi al

SPECIFICATIONS (continued)

T

MIN

to Tyay @nd Vi, =5V & 5% unless otherwise noted.

PARAMETERS MIN. TYP. MAX. | UNITS | CONDITIONS
SP491 RECEIVER
DC Characteristics
Differential Input Threshold -0.2 +0.2 | Volts -7V <V, s12v
Input Hysteresis 70 mV Vey =0V
Output Voltage High 3.5 Volts lg = -4mA, V|5 = +200mV
Output Voltage Low 0.4 | Volts Io = +4mA, V; =-200mV
Three State (high impedance) _
Output Current +1 pA 0.4V <V,<24V; REB =5V
Input Resistance 12 15 kQ -7V <V, <12V
Input Current (A, B); V| =12V +1.0 |mA DE =0V, V., =0Vor525V,V, =12V
Input Current (A, B); V| =-7V -0.8 [mA DE=0V,V,.=0Vor525V,V, =-7V
Short-Circuit Current 7 85 |mA 0V<V,<V..
SP491 RECEIVER
DC Characteristics _
Maximum Data Rate 5 Mbps REB = 0V
Receiver Input to Output 60 20 150 ([ns to s Rpipe = 5422,
C=CL= 100pF Figures 3 & 8
Receiver Input to Output 60 90 150 ([ns tors Rpee = 5492,
C,= Cl_2 =1 OOpF Figures 3 & 8
Diff. Receiver Skew It -5 | 13 ns Rpipe=94€Q; C , = C,= 100pF;
Figures 3 & 8
Receiver Enable to Output Low 20 50 ns Cp. = 15pF; Figures 2 and 9; S, closed
Receiver Enable to Output High 20 50 ns Cp. = 15pF; Figures 2 and 9; S, closed
Receiver Disable from Low 20 50 |ns Cp = 15pF; Figures 2 and 9; S, closed
Receiver Disable from High 20 50 |ns Cp. = 15pF; Figures 2 and 9; S, closed
POWER REQUIREMENTS
Supply Voltage +4.75 +5.25 [ Volts _
Supply Current 600 HA REB, D=0V orV,.; DE= V.
SP491 ENVIRONMENTAL
AND MECHANICAL
Operating Temperature
Commercial (_C_) 0 +70 |°C
Industrial (_E_) -40 +85 |°C
Storage Temperature -65 +150 |°C
Package
Plastic DIP (_S_)
NSOIC (_N)
=TT /
RE v KOV £ - 1MHz; tg< 10ns; te<tons {19V
—»| |tz —»| |4tz
5V \ —
R VL \1'5\/ Output hormally LOW 0.5V
ViMoo - —|-
R /| 5y  Output normally HIGH 0.5V
oV / p
—»>| | € izy —»>| €tz

Figure 9. Receiver Enable and Disable Times
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This Materi al

DESCRIPTION

The SP490 and SP491 are full-duplex differential
transceivers that meet the requirements of
RS-485 and RS-422. Fabricated with a Sipex
proprietary BiCMOS process, both products
require a fraction of the power of older bipolar
designs.

The RS-485 standard is ideal for multi-drop
applications or for long-distance interfaces.
RS-485 allows up to 32 drivers and 32 receivers
to be connected to a data bus, making it an ideal
choice for multi-drop applications. Since the
cabling can be as long as 4,000 feet, RS-485
transceivers are equipped with a wide (-7V to
+12V) common mode range to accommodate
ground potential differences. Because RS-485
is a differential interface, data is virtually
immune to noise in the transmission line.

Driver...

The drivers for both the SP490 and SP491 have
differential outputs. The typical voltage output
swing with no load will be 0 volts to +5 volts.
With worst case loading of 54Q across the
differential outputs, the driver can maintain
greater than 1.5V voltage levels.

The driver of the SP491 has a driver enable
control line which is active high. A logic high
on DE (pin 4) of the SP491 will enable
the differential driver outputs. A logic low
on DE (pin 4) of the SP491 will tri-state the
driver outputs. The SP490 does not have a
driver enable.

Receiver...

The receivers for both the SP490 and SP491
have differential inputs with an input sensitivity
as low as X200mV. Input impedance of the
receivers is typically 15KQ (12KQ minimum).
A wide common mode range of -7V to +12V
allows for large ground potential differences
between systems. The receivers for both the
SP490 and SP491 are equipped with the
fail-safe feature. Fail-safe guarantees that
the receiver output will be in a high state when
the input is left unconnected.

The receiver of the SP491 has a receiver
enable control line which is active low. A logic
low on REB (pin 3) of the SP491 will enable
the differential receiver. A logic high on REB
(pin 3) of the SP491 will tri-state the receiver.

SP490/491DS/08
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PACKAGE: PLASTIC
SMALL OUTLINE (SOIC)
{
NARROW)
h-x-45°
_.>i -——
._.l S
S| S i i e
PN At L
DIMENSIONS (Inches)
Minimum/Maximum 8-PIN 14-PIN
(mm)
A 0.053/0.069 0.053/0.069
(1.346/1.748) | (1.346/1.748) |
Al 0.004/0.010 0.004/0.010
(0.102/0.249 | (0.102/0.249)
B 0.014/0.019 0.013/0.020
(0.35/0.49) (0.330/0.508)
D 0.189/0.197 0.337/0.344
(4.80/5.00) (8.552/8.748)
E 0.150/0.157 0.150/0.157
(3.802/3.988) | (3.802/3.988)
e 0.050 BSC 0.050 BSC
(1.270 BSC) | (1.270 BSC)
H 0.228/0.244 0.228/0.244
(5.801/6.198) | (5.801/6.198)
h 0.010/0.020 0.010/0.020
(0.254/0.498) | (0.254/0.498)
L 0.016/0.050 0.016/0.050
(0.406/1.270) | (0.406/1.270)
7] 0°/8° 0°/8°
(0°/8°) (0°/8°)
SP490/491DS/08 SP490/491 Full Duplex RS-485 Transceivers © Copyright 1995 Sipex Corporation
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This Materi al

PACKAGE: PLASTIC
UAL~-IN-LIN
NADR AT
(NAR V)
—i|=- D1 = 0.005" min.
(0.127 min.) NN
"="u. L™ enrr
0.381min.)
Y 1]
Lin
~ |
I\ Ai=0.210" max
| '/' -|- i (5:334 max) ' |
........ —;T '\A‘Z I s
|
Lo\ e |
en = 0.300 BSC
(7:620'BSC)
DIMENSIONS (Inches)
Minimum/Maximum 8—PIN 14-PIN
(mm)
A2 0.115/0.195 0.115/0.195
(2.921/4.953) | (2.921/4.953)
B 0.014/0.022 0.014/0.022
(0.356/0.559) | (0.356/0.559)
B1 0.045/0.070 0.045/0.070
(1.143/1.778) | (1.143/1.778)
(o] 0.008/0.014 0.008/0.014
(0.203/0.356) | (0.203/0.356)
D 0.355/0.400 0.735/0.775
(9.017/10.160) | (18.669/19.685)
E 0.300/0.325 0.300/0.325
(7.620/8.255) | (7.620/8.255)
E1 0.240/0.280 0.240/0.280
(6.096/7.112) | (6.096/7.112)
L 0.115/0.150 0.115/0.150
(2.921/3.810) | (2.921/3.810)
o 0°/15° 0°/15°
(0°/15°) (0°/15°)

SP490/491DS/08
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This Materia

ORDERING INFORMATION

Model Temperature Range

SPAGOCN. ..ot O'CH0+70°C v
SP490CS .. .0'Cto+70°C.

SP490EN .. -40°C to +85°C

SP490ES S40°C 10 +85'C i
SP491CN .. .0'Cto+70°C.

SP491CS .. .0'Cto+70°C.

SP491EN .. -40°C to +85°C

SP491ES .. -40'C to +85°C ...

.................................. 8-Pin NSQIC

.................................... 8-Pin DIP

Package

... 8-Pin DIP
. 8-Pin NSQIC

14-Pin NSOIC
14-Pin DIP
14-Pin NSQIC
.. 14-Pin DIP

Please consult the factory for pricing and availability on a Tape-On-Reel option.

Cirmav

IS

SIGNAL PROCESSING EXCELLENCE

Sipex Corporation

Headquarters and
Sales Office

22 Linnell Circle
Billerica, MA 01821
TEL: (978) 667-8700
FAX: (978) 670-9001
e-mail: sales@sipex.com

Sales Office

491 Fairview Way
Milpitas, CA 95035
TEL: (408) 945-9080
FAX: (408) 946-6191

European Sales Offices:

ENGLAND:

Sipex Corporation

2 Linden House

Turk Street

Alton Hampshire GU34 |IAN
England

TEL: 44-1420-549527
FAX: 44-1420-542700
e-mail: mikeb@sipex.co.uk

FRANCE:
Sipex S.A.R.L.

30 Rue du Morvan, SILIC 525

94633 Rungis Cedex
TEL: 33.1.4687.8336
FAX: 33.1.4560.0784
e-mail: sipexfr@aol.com

GERMANY:

Sipex GmbH
Gautinger Strasse 10
82319 Starnberg
TEL: 49.81.51.89810
FAX: 49.81.51.29598

Far East:

JAPAN:

Nippon Sipex Corporation
Yahagi No. 2 Building

3-5-3 Uchikanda, Chiyoda-ku
Tokyo 101

TEL: 81.3.3256.0577

FAX: 81.3.3256.0621

e-mail: sipex-starnberg@t-online.de

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not assume any liability arising out of the
application or use of any product or circuit described hereing; neither does it convey any license under its patent rights nor the rights of others.
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