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SP3483EN

RS-485/RS-422 Transceivers

DESCRIPTION

The SP3483EN is £15kV ESD-protected, +3.3V,
low-power transceivers for RS-485 and RS-422
communications.

Each device con-tains one driver and one receiver.
The SP3483EN feature slew-rate-limited drivers
that minimize EMI and reduce reflections caused by
improperly termi-nated cables, allowing error-free
data transmission at data rates up to 250kbps.
Devices feature enhanced electrostatic discharge
(ESD)protection. All transmitter outputs and
receiver inputs are protected to £15kV using IEC
1000-4-2Air-Gap Discharge £8kV using

IEC 1000-4-2 Contact Discharge, and

+15kV using the Human Body Model.

Drivers are short-circuit current limited and are
protected against excessive power dissipation by
thermal shutdown circuitry that places the driver
outputs into a high-impedance state.

The receiver input has a fail-safe feature that guar-
antees a logic-high output if both inputs are open
circuit.

The SP3483EN is designed for half-duplex
communication.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vcc) 7V
Control Input Voltage -0.3V to 7V
Driver Input Voltage (DI) -0.3V to 7V

Driver Output Voltage (A, B) -7.5V to +12.5V
Receiver Input Voltage (A, B) -7.5V to +12.5V
Receiver Output Voltage (RO) -0.3V to (VCC +
0.3V)

Continuous Power Dissipation (Ta= +70°C)
8-Pin SO (derate 5.88mW/°C above +70°C)
471mW

Operating Temperature Ranges 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10sec) +300°C

PIN CONFIGURATION

)

R 1 8 ]VCC
RE[] 2 7(1B
DE [] 3 6[] A

4 5|] GND
SOP-8

FEATURES

Interoperable with +5V Logic

2nA Low-Current Shutdown Mode
Operate from a Single +3.3V Supply-No
Charge Pump Required

Slew-Rate Limited for Errorless Data
Transmission

Provide enhanced ESD protection for RS-485/
RS-422 A/B pins

ESD Protection for RS-485 1/0 Pins
HBM human mode £15kV

IEC 1000-4-2: Contact discharge +8kV
IEC 1000-4-2: Air discharge * 15kV

APPLICATIONS
Packet Switching
Telecommunications
Integrated Services Digital Networks
Industrial-Control Local Area Networks
Transceivers for EMI-Sensitive Applications
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DC ELECTRICAL CHARACTERISTICS
(Vce = 3.3V £0.3, Ta = Tuin to Tuax, Unless otherwise noted, Ta= 25°C)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Differential Driver Output (no Vob1 2.0 \%
load)

Differential Driver Output Vob2 R =54Q (RS-422) 2 \%
(with load) R = 60Q (RS-485) 15
Change in Magnitude of Driver AVop R =54Q or 100Q 0.2 \%

Differential Output Voltage for
Complementary Output States

Driver Common-Mode Output Voc R =54Q 0r 100Q 3 \%
Voltage
Change in Magnitude of Driver AVop R =54Q or 100Q 0.2 \%

Common-Mode Output Voltage
for Complementary Output

States

Input High Voltage ViH DE, DI, RE 2.0 \%
Input Low Voltage Vi DE, DI, RE 0.8 \%
Input Current liN1 DE, DI, RE 2 A
Input Current lIN2 DE =0vV; Vin= 12V 1.0 mA
(A, B) Vee=0V or 5.25V, | Vin=-7V -0.8
Receiver Differential Threshold VTH -7V <Vem <12V -0.2 0.2 A
Voltage

Receiver Input Hysteresis AVTH Vem = 0V 50 mV
Receiver Output High Voltage VoH lo=-1.5mA, VID = 200mV 2.9 \Y;
Receiver Output Low Voltage VoL lo=2.5mA, VID =-200mV 0.4 \%
Three-State (high impedance) lozr Vce= 3.6V,0.4V <Vo<2.4V +1 HA
Output Current at Receiver

Receiver Input Resistance Rin -7V <Vem <12V 12 kQ

DC ELECTRICAL CHARACTERISTICS (continued)
(Vec = 5V +5%, Ta= Tminto Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
No-Load Supply Current Icc DE = Vcc ,RE= 0V or Vcc 1.1 | 22
DE = 0OV,RE= 0V 095 1.9 | mA
DE = 0V,RE= Vce,DE =Vccor 0 0.95| 1.9
Driver Short-Circuit Current, Vou =-7V -250 | mA
losp Voo =-12V 250 mA
Receiver Short-Circuit Current losr 0V <Vo<Vcc +8 +60 mA
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SWITCHING CHARACTERISTICS
(Vee = 3.3V 5%, Ta= 25°C)

PARAMETER SYMBOL|CONDITIONS| MIN TYP | MAX |UNITS
Maximum Data Rate top R.=60Q 600 | 900 | 1400 ns
Driver Diferential Output Delay tto R.=60Q 400 | 740 | 1200 ns
Driver Diferential Output Transition Time tPLH Ri=27Q 700 | 930 | 1500 ns
Driver Propagation Delay, Low-to-High Level trHL Ri=27Q 700 | 930 | 1500 ns
[trLH-tPLH| Driver Propagation Delay Skew tros R.=27Q +50 ns
Driver-Output Enable Time to Low Level trzL R.=100Q 900 | 1300 ns
Driver-Output Enable Time to High Level trzH R.= 100Q 600 | 800 ns
Driver-Output Disable Time from High Level tPHz R.= 100Q 50 80 ns
Driver-Output Disable Time from Low Level trLz R.= 1000 50 80 ns
Driver-Output Enable Time from Shutdown to Low Level | tpst R.=100Q 19 | 2.7 ns
Driver-Output Enable Time from Shutdown to High Level| tpsh R.= 100Q 22 ] 3.0 ns
Maximum Data Rate fmax 250 kbps

RECEIVER SWITCHING CHARACTERISTICS
(Vcc= 3.3V £5%, Ta= 25°C)

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS

Time to Shutdown tSHDN 80 190 300 ns

Receiver Propagation Delay, _ _
Low-to-High Level tRPLH Vip=0103.0, C|_= 15pF 25 75 120 ns

Receiver Propagation Delay,

High-to-Low Level tRPHL V|p =0to 3.0, C| = 15pF 25 75 120 ns
gfégaézﬁﬂ ng;ey”g&ew tRPDS | Vip=0103.0, C| = 15pF 12 | 20 | ns
;ef;i,‘vlires;tput Enable Tme tPRZL CL= 159F 25 50 ns
E)eﬁ?;\(le[e?lztlpm Enable Tme tPRZH CL= 15F 25 50 ns
?.?ncf if\f);nolﬁitg# thi/Seallble S R 25 45 ns
o el N [
fom Shutconm o Lowevel | RSt | T 720 | 1400 | ns
Receiver Output Enable Time tpRSH CL = 15pF 220 | 1400 .

from Shutdown to High Level
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TABLEOF OPERATION

Transmission Receipt
Inputs Outputs X Inputs Outputs
RE DE DI A B RE DE A-B RO
X 1 1 1 0 0 X > +0.2V 1
X 1 0 0 1 0 X < -0.2V 0
0 0 X Z Z 0 X Inputs 1
open
1 0 X Z Z 1 0 X Z
X-Any level

Z-High resistance

TYPICAL CHARACTERISTICS
OUTPUT CURRENT vs. OUTPUT CURRENT vs.
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Typical Operating Circuit

DE
o
RO |1 ﬁ]DT 8] vee D DI
_ 78 R B
L M %
DE | 3 *—] 6
A A
DI | 4 5] 6D RO

Low-Power Shutdown Mode o
A low-power shutdown mode is initiated by bringing both RE high and DE low.

The devices will not shut downunless both the driver and receiver are disabled (high impedance).

In shutdown, the devices typically draw only 2nA of supply current.

For these devices, the tPSH and tPSL enable times assume the part was in the low-power shutdown mode;
the tPZH and tPZL enable times assume the receiver or driver was disabled, but the part was not shut down.

Applications Information

The MAX3485E is low-power transceivers for RS-485 and RS-422 communications. The SN3483EN can transmit
and receive at data rates up to 250kbps. The SN3483EN is half-duplex. Driver Enable (DE) and Receiver Enable
(RE) pins is included on the SN3483EN.

When disabled, the driver and receiver outputs are high impedance.

Reduced EMI and Relections
The SN3483EN is slew-rate limited, mini-mizing EMI and reducing reflections caused by improp-erly
terminated cables.

Driver Output Protection

Excessive output current and power dissipation caused by faults or by bus contention are prevented by two
mechanisms. A foldback current limit on the output stage provides immediate protection against short circuits over
the whole common-mode voltage range (see Typical Operating Characteristics). In addition, a thermal shut-
down circuit forces the driver outputs into a high-imped-ance state if the die temperature rises excessively.

Propagation Delay

Skew time is simply the difference between the low-to-high and high-to-low propagation delay. Small driver/receiver
skew times help maintain a symmetrical mark-space ratio (50% duty cycle).

The receiver skew time, |tPRLH - tPRHL|, is under 10ns 20ns for the SN3483EN).

The driver skew times is 50ns.
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Driver DC Test Load Driver VOD with Varying
Common-Mode Voltage

R
) 3750

Vob
R Vem =
Ve 7 Vic Voo RL ) -7V to +12V
- Vee l 375Q
Receiver VOH and VOL
Vip
ov ?
VoL loL VoH A TIOH
T Phe T
Driver Differential Output Delay
and Transition Times
3V
_T_ * IN 15V 15V
CL I T ov
= 2 7 -
GENERATOR 500 =90V
Vee o 1 ouT
— l =20V
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Driver Propagation Times
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Receiver Propagation Delay
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— Ve
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ouT Vom Vom
ov

ov

Typical Applications

The SN3483EN transceivers are designed for bidirectional data communications on multipoint bustransmission
lines. The following figure show typical net-work applications circuits.

To minimize reflections, the line should be terminated at both ends in its characteristic impedance, and
stub lengths off the main line should be kept as short as possible.

Typical Half-Duplex RS-485 Network

1200 1200
DE
- BJ\/\/\/_,L ()() J\/\/\/_L 5
— D)
((
DE — A B A )) _B A A
RO —] R ﬂj‘ R RO
RE I/C/ RE
R R
D D
T T
I DE RO FRE DI DE  RORE
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PACKAGE OUTLINE DIMENSIONS
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Attention

m Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications
whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG
ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

= HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

m Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,
characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and
states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

m HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other
property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

m In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein
are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA
XUAN YANG ELECTRONICS CO.,LTD.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.
HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

= Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.

Shenzhen HuaXuanYang Electronics CO.,LTD www.hxymos.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 HXY MOS 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
CHA8520M CA-IF4A820FD HSN65HVD12DR UM3088EESA I1SOW1412BDFMR MAX485MJA/883B CA-IF4888HS C3485M
CLM3085ESA+ CLM485ESA+ CLMA485EESA+ CLM3085EESA+ CS4585EO DW3085 WS3471EEUA WS3079 MS2583
H485EIMM/TR SP3485EN-HXY SP3483EN-HXY ST3485EBDR-HXY MAX1487ESA-HXY MAX3483ESA-HXY MAX487ESA-HXY
SPA85EN-HXY SN75LBC184DR-HXY MAXA485EESA-HXY SNG65LBC184N-HXY SN75176N-HXY MAX3485EESA-HXY SP3485EN-
MS SIT3490EEPA



https://www.xonelec.com/category/semiconductors/integrated-circuits-ics/interface-ics/rs-422-rs-485-interface-ic
https://www.xonelec.com/manufacturer/hxymos
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/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/texasinstruments/isow1412bdfmr
https://www.xonelec.com/mpn/analogdevices/max485mja883b
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/max3485eesahxy
https://www.xonelec.com/mpn/msksemi/sp3485enms
https://www.xonelec.com/mpn/msksemi/sp3485enms
https://www.xonelec.com/mpn/sit/sit3490eepa

