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Description

The SP490, which is used for RS-485/RS-422
communication, is a high-speed transceiver with full-duplex
communication that includes a driver and a receiver. When
the receiver input is open or shorted, it ensures that the
receiver output is at a logic high level. If all transmitters
attached to the terminated matching bus are disabled (high-
impedance), the receiver will output a logic high level.

The SP490 has a low-rate driver that can reduce EMI and
reflections caused by improper terminal matching cables, and
achieve error-free data transfer rates up to 10Mbps. In
addition, the SP490 has a 1/8 unit load input impedance, and 1
up to 256 transmitters and receivers can be attached to the
bus. SOP8

Feature

>  Wide power range, full duplex

Up to 256 transceivers are allowed to be attached on the bus

Powerful swing rate control function helps to achieve error-free data transmission
Provide a standard SOP-8 package

YV V V

Applications

Industrial control
Security system
Power inverter
POS machine

YV V V V

Ordering Information

Product Model Package Type Marking Packing Packing Qty
XBLW SP490EEN SOP-8 SP490EE Tape 2500Pcs/Reel

Pin logic diagram and description
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Figure 1: Pin diagram of SP490 Figure 2: SP490 logic diagram
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Pin Description

XBLW SP490

RS-485/RS-422 Communication

lead
Full duplex | Name Function
1 VCC Positive phase supply end :3.0 =VCC=5.5V
2 RO Receiver output. If A-B = -50mV, RO output is high; If A-B = -200mV, RO output is
low
Drive input. The low level on the DI forces the same phase output to be low level and
3 DI the reverse phase output to be high level. Similarly, a high level on the DI will force
the in-phase output to be high and the anti-phase output to be low
4 GND Ground
5 Y Drive in-phase output end
6 Z Drive inverting output end
7 B Receiver inverting input
8 A Receiver in-phase input

Absolute maximum rating

Project Symbol Parameter unit
Supply voltage VCC +7 Vv
Drive input voltage DI -0.3 to VCC+0.3
Drive output voltage Y, Z -8to +13 Vv
Receiver input voltage A B -8to +13 Vv
Receiver output voltage RO -0.3 ~ VCC+0.3 Vv
Continuous power SOP8 471 mw
consumption
Operating temperature 0~ +70 C
range
Storage temperature -65 ~ +150 T
Welding temperature, 10S TLEAD 245 C

Note:

Any application attempt above the absolute maximum rating has the potential to cause permanent damage to the

product, and the absolute maximum rating does not mean that the product will function properly under

conditions other than the calibrated electrical characteristics.
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Dc electrical characteristics(unless otherwise stated, VCC=+5V+5, TA=TMIN ~ TMAX, typical
values at VCC=+45V,TA= 25C) (Note 1)

Parameter Symbol Test condition MIN TYP MAX | Units
Drives
Supply voltage VCC 3.0 5.5 \
Differential driver output (noload) | \/op1 Figure 4 1.5 5 \Y,
Diff tial i Ut Figure 4, R=50Q(RS-422) 2.0
erential ariver ottt Vop2 " Figure 4, R=27Q(RS-485) 15 s | ¥
Amplitude change in differential | AVop Figure 4, R=50Q or R=27Q 0.2 \Y
output voltage (Note 2)
Drive common mode output Voc Figure 4, R=50Q or R=27Q 1 3 \Yj
voltage
Amplitude change in common AVoc Figure 4, R=50Q or R=27Q 0.2 \Y}
mode voltage (Note 2)
Input high voltage vt | DEDL/RE 2.0 Vv
Input low VOItage ViLi DEIDII/RE 0.8 Vv
DI input lag VHYs 100 mV
DE=GND VIN= 12V 125
Input current (A,B) full duplex I A
P (A8) P ™| vec=GND or VIN=-7V | - 75. :
5.25V
-7V=VOUT =VCC - 250.
Drive short circuit output currentf [osp | OV=VOUT = 12V 250 mA
0V=VOUT =VCC +25
Receiver
Receiver differential threshold VTH -7ZV=VCM= 12V -200.| -110) ~-50 mV
voltage
Receiver input lag A VTH 30 mV
Receiver output high voltage VoH I0=-4mA,VID=-50mV VCC - Vv
1.5-
Receiver output low voltage VoL I0=4mA,VID=-200mV 0.4 Vv
Three state output current at Iozr 0.4Vv=V0 =24V Plus bA
receiver end or.
minu
sl
Receiver input impedance RIN -/N=VCM= 12V 96 KQ
Receiver output short-circuit Tosr 0V=VRO=VCC +7 +95 mA
current
Supply current
Static working current Icc No load, DI=0 or VCC 270 600 WA
ESD electrostaticprotection
ESD HBM ESD HBM 3000 | V

Note 1: All current into the device is positive and all current out of the device is negative; All voltages, if without
exception, are stated to be correct.

Note 2: When the DI input changes state, AVop and AVoc are Vop and Voc changes, respectively.

Note 3: Maximum current is used for peak current only before feedback current limit, minimum current is used

during current limit.
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Conversion characteristics (if not stated otherwise, VCC = + 5V £ 5 %, TA = TMIN ~ TMAX,
typical value at VCC = + 5V, TA=25C)

Parameter Symbol Condition MIN TYP MAX Units

Drive input to output TDPLH Figures 5%16 , RDIFF=54Q 250 720 900

rive inpu utpu _ _ ns

Topn  |c-1=CL2=100pF 250 | 720 | 900

b It DPLH Figures 5§16 , RDIFF=54Q 100

rive output |t -t TDHKEW —Cl1 9= -3 + ns
DPHL| CL1=CL2=100pF

_ _ Figures 5§06 , RDIFF=54Q
Drive up or down time tor, t OF ey 41 2=100pF 200 530 750 ns
Maximum data rate FMAX 10 M

- TRPLH Figures7 and 8, riseandfall
Receiver input to output _— times of | VID 2.0V VID = 127 200 ns
15ns
FIG. 7 d 8,r d fall
Differential receiver |t DPLH -  [Trskp times 01? InVID >2r|(s)§a/?/nID = 3 +30 ns
t DPHL]| 15ns -
Feature Sheet
Send Receive
Type Outout Input Output
A-B RO
DI B A

P-0.05-V

0.2V or less
0 1 0 Open/shorted

|1

Jw

1
0
1
|
VCC1WSA D|~LE;_|_ZZ f/\m}b RO
RO| 2 718 I
8 A -
D 2 |
GND

GND 4] :
GND

DIP/SOP Figure 3: SP490 typical full duplex application circuit
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Expatiate

The SP490 high-speed transceiver for RS-485 / RS-422 communication contains a drive and receiver. It has a
failure protection circuit to ensure that the receiver output logic high level when the receiver input is open or
short circuit. If all senders attached to the terminal match bus are disabled (high resistance), the receiver will
output the logic high level. SP490 With a low pendulum rate drive, it can reduce EMI and reflection due to
improper cable termination, enabling error-free data transmission of up to 10M bps. SP490 Is a full-duplex
transceiver.

Receiver input filtering

When working in the SP490 in 10M bps mode, its receiver also includes the input filtering function in addition to
having the input lag. This filtering function improves the noise suppression ability of differential signals that rise

and fall slowly. The filter increases the receiver transmission delay by 25%.

Fail protect

The SP490 ensures that the receiver output logic high level when the receiver input is short circuit or open circuit,
or when all drives attached to the terminal matching transmission line are disabled. This was achieved by setting
the receiver input threshold to-50 mV and-200 mV, respectively. If the differential receiver input voltage (A-B) is
greater than or equal to-50 mV, RO is logic high level; if the voltage (A-B) is less than or equal to-200 mV, RO is
logic low level.

When all the transmitters attached to the terminal matching bus are disabled, the receiver differential input
voltage is pulled to OV through the terminal resistance. According to the receiver threshold, a logical high level
with a 50 mV minimum noise tolerance can be achieved. Unlike previous failure protection devices, the-50 mV to-
200 mV threshold voltage meets the EIA / TIA-485 standard of £ 200 mV

256 transceivers are attached to the bus

The standard RS-485 receiver has an input impedance of 12 kQ (1 unit load), and the standard drive drives up to
32 unit loads. SP490 The receiver of the transceiver has a 1 / 8 unit of load input impedance (96 kQ), allowing up
to 256 transceivers to be attached in parallel to the same communication bus. These devices may be combined
arbitrarily or with other RS-485 transceivers and may be attached to the same bus as long as the total load does
not exceed 32 unit loads.

Reduce EMI and reflection

SP490 Low pendulum rate drive can reduce the EMI, and reduce the reflection caused by inappropriate terminal
matching cable, figure 9 shows the high frequency harmonic element in amplitude is lower than the general case,
the drive along the time related to the length of the terminal, the following equation represents the relationship:
Length=tRISE/(10x1.5ns/ft), tRISE is the drive along the time.
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Figure 4: Drive DC test load Figure 5: Drive timing test circuit
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Figure 6: Driver propagation delay Figure 7: Receiver propagation delay
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Figure 8: Receiver propagation delay test circuit Figure 9: SP490 driver when transmitting 20kHz
signal

FFT diagram of output waveform
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Figure 10: Driving 4000 ft cable at 50kHz
SP490 system differential voltage linear transponder

XBLW Version1.0 www.Xxinboleic.com



% 18 R

XINBOLE

XBLW SP490

RS-485/RS-422 Communication

Package Outline Dimensions

SOP-8
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Az TA2A c I 0.25
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MILLIMETER
SYMBOL
MIN NOM MAX
| E1 E
1.00 e A 155 1,65 175
/ .
I - Al 0.10 0.15 0.20
1.05
! | | | Lt A2 135 145 155
I
| | | | A3 0.60 0.70 0.80
S T
b 0.30 0.40 0.50
c 0.17 0.20 0.25
D 480 490 5.00
E 5.80 6.00 6.20
£l 3.80 3.90 400
e 1.278SC
L 0.50 0.60 0.70
L1 1.05REF
6 o 4 &
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Statement:
B XBLW reserves the right to modify the product manual without prior notice! Before placing an order,

customers need to confirm whether the obtained information is the latest version and verify the
completeness of the relevant information.

Any semi-guide product is subject to failure or malfunction under specified conditions. It is the buyer's
responsibility to comply with safety standards when using XBLW products for system design and whole
machine manufacturing. And take the appropriate safety measures to avoid the potential in the risk of loss
of personal injury or loss of property situation!

XBLW products are not licensed for life support, military, aerospace and other applications, and XBLW will
not be responsible for the consequences of the use of products in these fields.

If any or all XBLW products (including technical data, services) described or contained in this document are
subject to any applicable local export control laws and regulations, they may not be exported without an
export license from the relevant authorities in accordance with such laws.

The specifications of any and all XBLW products described or contained in this document specify the
performance, characteristics, and functionality of said products in their standalone state, but do not
guarantee the performance, characteristics, and functionality of said products installed in Customer's
products or equipment. In order to verify symptoms and conditions that cannot be evaluated in a standalone
device, the Customer should ultimately evaluate and test the device installed in the Customer's product
device.

XBLW documentation is only allowed to be copied without any alteration of the content and with the relevant
authorization. XBLW assumes no responsibility or liability for altered documents.

XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive to
provide customers with better performance and better quality products.

XBLW Version1.0 www.Xxinboleic.com



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for RS-422/RS-485 Interface IC category:
Click to view products by XBLW manufacturer:

Other Similar products are found below :

SP3494CN-L/TR 1SL44861BZ-T I1SL4491EIB |1SL4491EIBZ-T 1SL81483IB |SL83086EIB ISL83088EIB 1S.83488IB |SL8483EIB
ISL8487EIB |SL8489EIB 1SL84911P ADM489AN CA-IS3080WX CA-1S3086WX NSI83085E-DSWR SIT65HVD75ETK GM13487E
LTC2855IGN#TRPBF C348520M CA-IF4820FD HSN65HVD12DR UM3088EESA SIT490EEPA 1SOW1412BDFMR MAX485MJA/883B
MAX13089ECSD+T CA-IF4888HS CS485M CLM3085ESA+ CLM485ESA+ CLMA485EESA+ CLM3085EESA+ CS4585EO DW3085
WS3471EEUA WS3079 MS2583 H485EIMM/TR SP3485EN-HXY SP3483EN-HXY ST3485EBDR-HXY MAX1487ESA-HXY
MAX3483ESA-HXY MAXA487ESA-HXY SPA485EN-HXY SN75LBC184DR-HXY MAXA485EESA-HXY SNG65LBC184N-HXY SN75176N-
HXY



https://www.xonelec.com/category/semiconductors/integrated-circuits-ics/interface-ics/rs-422-rs-485-interface-ic
https://www.xonelec.com/manufacturer/xblw
https://www.xonelec.com/mpn/maxlinear/sp3494cnltr
https://www.xonelec.com/mpn/renesas/isl4486ibzt
https://www.xonelec.com/mpn/renesas/isl4491eib
https://www.xonelec.com/mpn/renesas/isl4491eibzt
https://www.xonelec.com/mpn/renesas/isl81483ib
https://www.xonelec.com/mpn/renesas/isl83086eib
https://www.xonelec.com/mpn/renesas/isl83088eib
https://www.xonelec.com/mpn/renesas/isl83488ib
https://www.xonelec.com/mpn/renesas/isl8483eib
https://www.xonelec.com/mpn/renesas/isl8487eib
https://www.xonelec.com/mpn/renesas/isl8489eib
https://www.xonelec.com/mpn/renesas/isl8491ip
https://www.xonelec.com/mpn/analogdevices/adm489an
https://www.xonelec.com/mpn/chipanalog/cais3080wx
https://www.xonelec.com/mpn/chipanalog/cais3086wx
https://www.xonelec.com/mpn/novosense/nsi83085edswr
https://www.xonelec.com/mpn/sit/sit65hvd75etk
https://www.xonelec.com/mpn/gatemode/gm13487e
https://www.xonelec.com/mpn/analogdevices/ltc2855igntrpbf
https://www.xonelec.com/mpn/chipanalog/cs48520m
https://www.xonelec.com/mpn/chipanalog/caif4820fd
https://www.xonelec.com/mpn/hxymos/hsn65hvd12dr
https://www.xonelec.com/mpn/union/um3088eesa
https://www.xonelec.com/mpn/sit/sit490eepa
https://www.xonelec.com/mpn/texasinstruments/isow1412bdfmr
https://www.xonelec.com/mpn/analogdevices/max485mja883b
https://www.xonelec.com/mpn/analogdevices/max13089ecsdt
https://www.xonelec.com/mpn/chipanalog/caif4888hs
https://www.xonelec.com/mpn/chipanalog/cs485m
https://www.xonelec.com/mpn/chiplon/clm3085esa
https://www.xonelec.com/mpn/chiplon/clm485esa
https://www.xonelec.com/mpn/chiplon/clm485eesa
https://www.xonelec.com/mpn/chiplon/clm3085eesa
https://www.xonelec.com/mpn/crmicro/cs4585eo
https://www.xonelec.com/mpn/dowo/dw3085
https://www.xonelec.com/mpn/guoboelectronics/ws3471eeua
https://www.xonelec.com/mpn/guoboelectronics/ws3079
https://www.xonelec.com/mpn/ruimeng/ms2583
https://www.xonelec.com/mpn/hgsemi/h485eimmtr
https://www.xonelec.com/mpn/hxymos/sp3485enhxy
https://www.xonelec.com/mpn/hxymos/sp3483enhxy
https://www.xonelec.com/mpn/hxymos/st3485ebdrhxy
https://www.xonelec.com/mpn/hxymos/max1487esahxy
https://www.xonelec.com/mpn/hxymos/max3483esahxy
https://www.xonelec.com/mpn/hxymos/max487esahxy
https://www.xonelec.com/mpn/hxymos/sp485enhxy
https://www.xonelec.com/mpn/hxymos/sn75lbc184drhxy
https://www.xonelec.com/mpn/hxymos/max485eesahxy
https://www.xonelec.com/mpn/hxymos/sn65lbc184nhxy
https://www.xonelec.com/mpn/hxymos/sn75176nhxy
https://www.xonelec.com/mpn/hxymos/sn75176nhxy

