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SP490E / SP491E

MAXLINEAR Enhanced Full-Duplex RS-485 Transceivers
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Description

The SP490E is a low power differential line driver/receiver meeting
RS-485 and RS-422 standards up to 10Mbps. The SP491E is identical
to the SP490E with the addition of driver and receiver tri-state enable
lines. Both products feature +200mV receiver input sensitivity, over
wide common mode range. The SP490E is available in 8-pin NSOIC
packages for operation over the commercial and industrial temperature
ranges. The SP491E is available in 14-pin NSOIC packages for
operation over the commercial and industrial temperature ranges.

Block Diagrams

FEATURES
= 5V only
Low power BiICMOS
Driver/receiver enable (SP491E)
RS-485 and RS-422 drivers/receivers
Pin compatible with LTC490 and SN75179
(SP490E)
= Pin compatible with LTC491 and SN75180
(SP491E)
= |Improved ESD specifications:
o +15kV Human Body Model
o +15kV IEC61000-4-2 Air Discharge
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SP490E / SP491E

Absolute Maximum Ratings (SP490E)

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.

VGG eeeeemeeeeanreeeatee e et e e et e e et e e e at e e e bt e e e enteeenee e 2enneeann e 7.0V
Input Voltages
Drivers.....cccoucveeeenns -0.5V to (Vg + 0.5V)
RECEIVEIS....coviiiiiiieeiiiieee e +14V
Output Voltages
DIVEIS..oieiiiiiieee e +14V
Receivers.................. -0.5V to (Vg + 0.5V)
Storage Temperature.........ccccocovvevceeernnenn. -65°C to +150°C
Power Dissipation..........cccccveeiiiiiiiiieiieeeeee, 1000mwW

Electrical Characteristics

Tame = Tmin to Tmax and Vo = 5V 5% unless otherwise noted.

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS
SP490E Driver DC Characteristics
Differential output voltage Vce \% Unloaded; R = «Q); Figure 1
Differential output voltage 2 Vce \% With load; R = 50Q (RS-422); Figure 1
Differential output voltage 1.5 Vee \% With load; R = 27Q (RS-485); Figure 1
Change in magnitude of driver
differential output voltage for 0.2 \% R =27Q or R = 50Q; Figure 1
complimentary states
Driver common-mode output voltage 3 V R =27Q or R = 50Q; Figure 1
Input high voltage 2.0 \Y Applies to D
Input low voltage 0.8 \% Applies to D
Input current +10 MA Applies to D
\Ii;gi\Lljirzsthl)gsircuit current 4950 mA 7V <Vg <12V
\I:;(r)i\l/re}rjtgr\t/vcircuit current 4950 mA 7V SVo s 12V
SP490E Driver AC Characteristics
Maximum data rate 10 Mbps
Driver input to output, tp 4 30 60 ns Rpirr = 54Q, C 1 = C 2 = 100pF; Figures 3 & 5
Driver input to output, tpy 30 60 ns Rpirr = 54Q, C1 = C 2 = 100pF; Figures 3 & 5
Driver skew 5 ns tskew = | topLH - topHL |; Figures 3 & 5
Driver rise or fall ime 15 40 ns grlj"; ?L?;Q?%pﬁim;gzrz% &5
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SP490E / SP491E

Electrical Characteristics (Continued)
Tame = Tmin to Tmax and Vg = 5V +5% unless otherwise noted.

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS
SP490E Receiver DC Characteristics
Differential input threshold -0.2 0.2 Volts -7V £ Vgm s 12V
Input hysteresis 70 mV Vem = 0V
Output voltage HIGH 3.5 Volts V|p =200mV, lg = -4mA
Output voltage LOW 0.4 Volts Vip =-200mV, Ip = 4mA
Input resistance 12 15 kQ -7V £Vgom £ 12V
Input current (A, B); VN = 12V +1.0 mA Vin =12V
Input current (A, B); Viy = -7V -0.8 mA VN =-7V
Short circuit current 85 mA 0V £Vp Ve
SP490E Receiver AC Characteristics
Maximum data rate 10 Mbps
Receiver input to output, tp 4 20 45 100 ns Eiglljre: gtﬁa%“ = Cu2 = 100pF;
Receiver input to output, tpp 20 45 100 ns EiZISrFe: gt?m;jc;u = Cu2 = 100pF;
Differential receiver skew, |tp| - tpL | 13 ns RoiFr =540, Cpy = Cy2 = 100pF;

Figures 3 and 7

Power Requirements
Supply Voltage 4.75 5.25 \%
Supply Current 900 MA

SP490E Environmental and Mechanica

Operating Temperture

Commercial (_C_) 0 70 °C
Industrial (_E_) -40 85 °C
Storage Temperature -65 150 °C
Package
NSOIC (_N)
/7 \ REV 1.0.2 3/13

MAXLINEAR
N\



SP490E / SP491E

Test Circuits

Figure 1: Driver DC Test Load Circuit
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Figure 3: Driver/Receiver Timing Test Circuit
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Figure 2: Receiver Timing Test Load Circuit
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Figure 4: Driver Timing Test Load #2 Circuit
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SP490E / SP491E

Switching Waveforms

f=1MHz; tr<10ns; tr<10ns

S /. \
DI 1.5V 1.5V
o —0/ N
* ¢—> <+ tpH tpHL—> <+ *
Z
DRIVER Vo ¥2Vo| N 12V
OUTPUT v 4 4
.\ —> <—1ippH  tppHLP —
ot - - - — - - R .
VDIFF "oy - - - - _ | _ ﬂ ‘[\
W Vo
Vz-VWy Vo _y)‘/ <+ tg —> }W

tskew = [toPLH-tDPHLI

Figure 5: Driver Propagation Delays

f=1MHz;tg < 10ns; tg < 10ns

iy
DE 7/1.5v X<1_5V
ov
> |tz —» | <4+t z
Y.z VoL— — — — — — B _\2'3\/ Output normally LOW 0.5V
VoH- - — — _ _ L
Y, Z //2_3\, Output normally HIGH 0.5V
ov ~—
—| |€—tzy —»| | <€tyz

Figure 6: Driver Enable and Disable Times

f=1MHz;tg <10ns; tr < 10ns

Vop2" N ov / ov
AmB, ] AN INPUT V4
OoD2
R OUTPUT 1.8V
tpLH—> <+
tskew = [tppLH-tDPHLI
Figure 7: Receiver Propagation Delays
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SP490E / SP491E

Absolute Maximum Ratings (SP491E)

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.

VGG eeeeemeeeeanreeeatee e et e e et e e et e e e at e e e bt e e e enteeenee e 2enneeann e 7.0V
Input Voltages
LOGIC..eeeeiiiieieeiiee. -0.5V to (Vg + 0.5V)
Drivers....cccovceeeeeenns -0.5V to (Vg + 0.5V)
RECEIVEIS.. .. +14V
Output Voltages
LOGIC..eeeeiiiiiieeiee. -0.5V to (Vg + 0.5V)
DIVEIS..ueeiiieie e +14V
Receivers.................. -0.5V to (V¢ + 0.5V)
Storage Temperature.........cccocveeriieeeiiieeennne -65°C to 150°C
Power Dissipation.............cceviiiiiiiiiiiiiieeeeeeeeeeen 1000mW

Electrical Characteristics

Tame = Tmin to Tmax and Voo = 5V £5% unless otherwise noted

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS
SP491E Driver DC Characteristics
Differential output voltage Vee Vv Unloaded; R = =Q); Figure 1
Differential output voltage 2 Vee Vv With load; R = 50Q (RS-422); Figure 1
Differential output voltage 15 Vee Vv With load; R = 27Q (RS-485); Figure 1
Change in magnitude of driver
differential output voltage for 0.2 V R =27Q or R =50Q; Figure 1
complimentary states
Driver common-mode output voltage 3 \Y R =27Q or R = 50Q; Figure 1
Input high voltage 2.0 \Y Applies to DE, D, E
Input low voltage 0.8 V Applies to DE, D, E
Input current +10 uA Applies to DE, D, E
Bgrj?rzsmgsircuit current 1950 mA 7V SVg <12V
\I:;g\l:ir=stgr\l/\/circuit current +950 mA 7V SVo s 12V
/7 \ REV 1.0.2 6/13
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SP490E / SP491E

Electrical Characteristics (Continued)
Tame = Tmin o Tmax and Vo = 5V +5% unless otherwise noted

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS

SP491E Driver AC Characteristics

Maximum data rate 10 Mbps E =5V, DE=5V

Driver input to output, tp 1 30 60 ns Rpire = 54Q, C 1 = C» = 100pF; Figures 3 &5
Driver input to output, tp 30 60 ns Rpigr = 54Q, C 1 = C 2 = 100pF; Figures 3 & 5
Driver skew 5 10 ns tskew = | topLH - topHL |; Figures 3 & 5

Driver rise or fall time 15 40 ns Eﬁnl gL?;Q?ggpi?IEgzrzg%’& 5

Driver enable to output HIGH 40 70 ns CpL1=Cy2 = 100pF; Figures 4 & 6, S, closed
Driver enable to output LOW 40 70 ns CL1 =Cy2 = 100pF; Figures 4 & 6, S closed
Driver disable time from LOW 40 70 ns Cp1 =Cy2 = 100pF; Figures 4 & 6, S closed
Driver disable time from HIGH 40 70 ns CpL1=Cy2 = 100pF; Figures 4 & 6, S, closed
SP491E Receiver DC Characteristics

Differential input threshold -0.2 0.2 Volts -7V £Vgom 12V

Input hysteresis 70 mV Vem = 0V

Output voltage HIGH 3.5 Volts V|p =200mV, lg = -4mA

Output voltage LOW 0.4 Volts V|p =-200mV, lp = 4mA

g:jrt“*)i'tsctitﬁén';"gh Impedance) +1 A 0.4V < Vg < 2.4V; RE = 5V

Input resistance 12 15 kQ -7V £Veom £ 12V

Input current (A, B); Vi = 12V +1.0 mA DE =0V, Vgc =0V or 5.25V, V|y = 12V

Input current (A, B); VN = -7V -0.8 mA DE =0V, Vgc =0V or 5.25V, V|y = -7V

Short circuit current 85 mA 0V £Vp £ Ve

SP491E Receiver AC Characteristics

Maximum data rate 10 Mbps E =0V

Receiver input to output, tp 4 20 45 100 ns Rpirr = 54Q, C 4 = C_2 = 100pF; Figures 3 & 7
Receiver input to output, tpy 20 45 100 ns Rpigr = 54Q, C 4 = C 2 = 100pF; Figures 3 &7
Differential receiver skew 13 ns E%Sé?ggjfmﬁ =540, Cuy = C2 = 100pF;
Receiver enable to output LOW 45 70 ns CpL = 15pF; Figures 2 & 8; Sy closed

Receiver enable to output HIGH 45 70 ns CRL = 15pF; Figures 2 & 8; S, closed

Receiver disable from LOW 45 70 ns CRL = 15pF; Figures 2 & 8; Sq closed

Receiver disable from HIGH 45 70 ns CRL = 15pF; Figures 2 & 8; S, closed
yanN REV 1.0.2 7113
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SP490E / SP491E

Electrical Characteristics, Continued
Tame = Tmin o Tmax and Vo = 5V +5% unless otherwise noted

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS

Power Requirements
Supply voltage 4.75 5.25 \Y
Supply current 900 PA E D =0V orV¢c; DE = Ve
SP491E Environmental and Mechanical
Operating Temperture

Commercial (_C_) 0 70 °C

Industrial (_E_) -40 85 °C
Storage Temperature -65 150 °C
Package

NSOIC (_N)

Switching Waveforms
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Figure 8: Receiver Enable and Disable Times
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SP490E / SP491E

Pin Functions

Vee _1 Pin Number Pin Name Description
1 Ve Positive supply
R £¢% A 2 R Receiver output
LB 3 D Driver Input
4 GND Ground connection
i Z 5 Y Non-inverting driver output
D _3 | : E 6 Z Inverting driver output
i Y 7 B Inverting receiver Input
GND 4 8 A Non-inverting receiver input
SP490E
Pinout (Top View)
14 Vce Pin Number  Pin Name Description
NC— 13 NC 1 NC No connect
R 2 R % A 2 R_ Receiver output
— B 3 RE Receiver output enable active LOW
E 2 4 DE Driver output enable active HIGH
DE E 7 5 D Driver input
D 2 D 6 GND Ground connection
GND 3 % Y 7 GND Ground connection
GND — NC 8 NC No connect
A 9 Y Non-inverting driver output
= 10 Z Inverting driver output
Pinoil:zfltg‘IpEVieW) 11 B Inverting receiver input
12 A Non-Inverting receiver input
13 NC No connect
14 Ve Positive supply
N REV 1.0.2 9/13
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SP490E / SP491E

Description

The SP490E and SP491E are full-duplex differential
transceivers that meet the requirements of RS-485 and
RS-422. Fabricated with a MaxLinear 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.

Drivers

The drivers for both the SP490E and SP491E 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 SP491E has a driver enable control line
which is active high. A logic high on DE (pin 4) of the SP491E
will enable the differential driver outputs. A logic low on DE
(pin 4) of the SP491E will tri-state the driver outputs. The
SP490E does not have a driver enable.

Receivers

The receivers for both the SP490E and SP491E
have differential inputs with an input sensitivity as
low as +200mV. 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 SP490E and SP491E are equipped with the
fail-safe feature. Fail-safe guaranteesthatthe receiver output
will be in a high state when the input is left unconnected.

Thereceiver of the SP491E has areceiver enable control line
which is active low. A logic low on RE (pin 3) of the SP491E
will enable the differential receiver. A logic high on RE
(pin 3) of the SP491E will tri-state the receiver.
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SP490E / SP491E

Mechanical Dimensions

NSOIC8
Top View
D
e
N
El E
INDEX AREA |:| |:| |:| |:|—-
(b/2 X E1/2) | 2 3 —| b
1
h x 45° 0
R1_| |— 1
R
[ o /
E—— A2 l
| 0 { S
A Alj Lc
Side View Front View
PACKAGE OUTLINE NSOIC .150” BODY
JEDEC MS—012 VARIATION AA
COMMON DIMENSIONS IN MM |COMMON DIMENSIONS IN INCH
SYMBOLS (Control Unit) (Reference Unit)
MIN NOM MAX MIN NOM MAX
A 135 | — | 1.75 [0.053 | — ]0.069
Al 0.10 | — | 025 [0.004 | — [0.010
A2 125 | — | 1.65 [0.049 | — [0.065
b 031 | — | 051 [0012] — 0020
c 017 | — ] 025 [0007 | — [o010
E 6.00 BSC 0.236 BSC
E1 3.90 BSC 0.154 BSC
e 1.27 BSC 0.050 BSC
h 025 | — [ o050 0010 [ — [o0.020
L 040 | — | 127 [0016 | — |0.050
L1 1.04 REF 0.041 REF
12 0.25 BSC 0.010 BSC
R 007 [ — — Joo03] — —
R1 007 | — — Joo003| — —
q 0 — g 0 —
q 5 — [ 15 5 — [ 15
Q@ 0 — — o — —
D 490 BSC 0.193  BSC _
N 8 Drawing No: POD-00000108
Revision: A
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SP490E / SP491E

Mechanical Dimensions

NSOIC14

Top View

INDEX AREA
(D/2 X Ei/2)

A
Side View
PACKAGE OUTLINE NSOIC .150" BODY
JEDEC MS—012 VARIATIONAB
COMMON DIMENSIONS IN MM |COMMON DIMENSIONS IN INCH
SYMBOLS (Control Unit) (Reference Unit)

MN | NOM [ MAX | MIN [ NOM | MAX
A 735 | — | 1.75 |0.053 | — |0.069
Al 010 | — | 0.25 [0004 | — [o0.010
A2 125 | — | 165 [0.049 | — [0.065
b 031 | — [ 051 [0012] — ]0.020
c 017 | — | 025 [0007 | — [o.010
E 6.00 BSC 0.236 BSC
E1 3.90 BSC 0.154 BSC
e 1.27 BSC 0.050 BSC
h 025 [ — [ 050 [0010 [ — TJo.020
L 040 | — [1.27 [o.016 | — [o0.050
L1 1.04 REF 0.041 REF
L2 0.25 BSC 0.010 BSC
R 007 | — — Joo03] — —
R1 007 | — 0.003 | — —
q o — 8 o — 8
q 5 — 15° 5 — 15°
Q2 o — — [ — —
D 8.65 BSC 0.341 BSC
N 14

Front Vievf

Drawing No: POD-00000109

Revision: A
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SP490E / SP491E

Ordering Information(®

Part Number Operating Temperature Range Lead-Free Package Packaging Method
SP490ECN-L/TR 0°C to 70°C Reel

8-pin NSOIC
SP490EEN-L/TR -40°C to 85°C Reel

Yes®

SP491ECN-L/TR 0°C to 70°C Reel

14-pin NSOIC
SP491EEN-L/TR -40°C to 85°C Reel

NOTE:

1. Refer to www.exar.com/SP490E and www.exar.com/SP491E for most up-to-date Ordering Information.
2. Visit www.exar.com for additional information on Environmental Rating.

Revision History

Revision Date Description

14 2000 Sipex Legacy Data Sheet

Convert to Exar format. Remove driver propagation delay minimum and driver rise/fall time
1.0.0 May 2011 minimum entry for SP490E and SP491E. Update ESD rating to IEC61000-4-2. Update
ordering information.

1.0.1 May 2013 Correct type errors per PCN 13-0503-01

Updated to MaxLinear logo. Remove GND from Differential Output Voltage min (page 2 &
1.0.2 February 2018 5). Update format and ordering information table. Added Pin Function section. Removed
obsolete PDIP from description, mechanical and mechanical drawings.
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