P SP3485

MAXLINEAR 3.3V Low Power Half-Duplex RS-485 Transceiver
N with 10Mbps Data Rate

Description SRS

The SP3485 device is a 3.3V low power half-duplex transceiver that = RS-485 and RS-422 transceiver

meets the specifications of the RS-485 and RS-422 serial protocols.
This device is pin-to-pin compatible with the MaxLinear SP481,
SP483 and SP485 devices as well as popular industry standards. The
SP3485 can meet the electrical specifications of the RS-485 and RS-
422 serial protocols up to 10Mbps under load.

Operates from a single 3.3V supply

Interoperable with 5.0V logic

Driver/receiver enable

-7V to +12V common-mode input voltage

range

= Allows up to 32 transceivers on the serial
bus

= Compatibility with industry standard 75176
pinout

= Driver output short-circuit protection

Ordering Information - Back Page

Block Diagram

SP3485
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SP3485

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.

V G ettt ettt ettt e 6.0V
Input Voltages
LOGIC .. -0.3V to 6.0V
DrVers ... -0.3V to 6.0V
RECEIVEIS. ..o i +15V
Output Voltages
DIVEIS .o +15V
Receivers.......ocoociiieeeennennn. -0.3V to 6.0V

Electrical Characteristics

Storage Temperature ..........cccoeceeeiieeenieeens -65°C to 150°C
Maximum Junction Temperature, Ty .......coeiiiiiineeen. 125°C
Power Dissipation..........cccceiviiienieiiieeee e 600mwW

(derate 6.90mW/°C above 70°C)

Operating Conditions
Package Power Dissipation

8-PiN NSOIC A ..veevveeieiiiieiiieiee e 128.4°C/W
ESD Rating
Human Body Model (HBM)..........cccceiiieiiniieiieeeenn. +2kV

CAUTION:
ESD (ElectroStatic Discharge) sensitive
device. Permanent damage may occur on
\ /' anconnected devices subjact to high energy

electrostatic fields. Unused devices musl be
stored in conductive faam or shunts.
Personnel should be properly grounded prior
to handling this devica. The pratective foam
should be discharged to the destination
socket befare devices are removed.

Unless otherwise noted: Tamg = Tmin 10 Tmax and Voo = 3.3V +5%.

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS

SP3485 Driver DC Characteristics

Differential output voltage Vce Volts Unloaded; R = «Q ; Figure 1
Differential output voltage 2 Vce Volts With Load; R = 50Q (RS-422); Figure 1
Differential output voltage 15 Vce Volts With Load; R = 27Q (RS-485); Figure 1
voltage or complimontary states 02 Volts | R=270.or R = 500; Figure

Driver common mode output voltage 3 Volts R =27Q or R = 50Q; Figure 1

Input high voltage 2.0 Volts Applies to DE, DI, E

Input low voltage 0.8 Volts Applies to DE, DI, E

Input current +10 uA Applies to DE, DI, E

Driver short circuit current Voyt = HIGH +250 mA -7V £V < +12V; Figure 8

Driver short circuit current Voyt = LOW +250 mA -7V £ Vg £ +12V; Figure 8

SP3485 Driver AC Characteristics

Maximum data rate 10 Mbps E =Vce, DE = Ve

Driver input to output, tp_ 1 17 60 ns Figures 2 & 9

Driver input to output, tpy 17 60 ns Figures 2 & 9

Differential driver skew 2 10 ns tpo1- tpoz|, Figures 2 and 10

Driver rise or fall time 5 20 ns From 10%-90%; Figures 3 and 10
Driver enable to output high 35 120 ns Figures 4 and 11

Driver enable to output low 30 120 ns Figures 5 and 11

Driver disable time from low 20 120 ns Figures 5 and 11

Driver disable time from high 20 120 ns Figures 4 and 11

Driver enable from shutdown to output high, tpsy 250 ns CL = 50pF, R, = 500Q.

Driver enable from shutdown to output low, tpg 250 ns Figures 4, 5, and 11

Time to shutdown, tsypn 50 200 600 ns Notes 1 and 2
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SP3485

Electrical Characteristics (Continued)
Unless otherwise noted: Tamg = Tmin 10 Tmax and Voo = 3.3V +5%.

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS

SP3485 Receiver DC Characteristics

Differential input threshold -0.2 0.2 Volts -7V £ Vgm s 12V

Input hysteresis 20 mV Vem = 0V

Output voltage HIGH Vce-0.4 Volts Vp =200mV, -1.5mA
Output voltage LOW 0.4 Volts Vip =-200mV, 2.5mA
Three-state (high impedance) output current +1 A 0V £Vp £V E =Vce
Input resistance 12 kQ -7V <Vem £ 12V

Input current (A, B); Vin = 12V 1.0 mA SE N (13\2/,\/Vcc =0Vor3.6V,
Input current (A, B); Vi = -7V 0.8 mA SE - (_’;/\'/VCC =0Vor3ev,
Short circuit current 7 60 mA 0V < Vem £ Vee

SP3485 Receiver AC Characteristics

Maximum data rate 10 Mbps E =0V, DE =0V
Receiver input to output, tp 4 40 100 ns Figures 6 and 12

Receiver input to output, tp 4 70 ns Taug = 25°C, Ve = 3.3V,

Figures 6 and 12

Receiver input to output, tpy 35 100 ns Figures 6 and 12
Tame = 25°C, Vecec = 3.3V,

Receiver input to output, tppyi 70 ns Figures 6 and 12
Differential receiver skew 4 ns IRSKEW = [(RPHL- tRPLH],

Figures 6 and 12
Receiver enable to output low 10 60 ns Figures 7 and 13,

S closed, S, open

. . Figures 7 and 13,

Receiver enable to output high 10 60 ns S, closed, S open
Receiver disable from low 10 60 ns Figures 7 and 13,

S closed, S, open
Receiver disable from high 10 60 ns Figures 7 and 13,

S, closed, S¢ open
Receiver enable from shutdown to output high,

1800 ns CL = 15pF, R = 1kQ.

tPrRsH

Figures 7 and 13
Receiver enable from shutdown to output low, tprs| 1800 ns
Time to shutdown, tsppn 50 200 600 ns Notes 1 and 2
Power Requirements
Supply current , no load 425 2000 pA RE, DI = 0V or Vce ; DE = Ve
Supply current , no load 300 1500 bA RE =0V, DI = 0V or V¢, DE = 0V

NOTES: J—

1. The transceivers are put into shutdown by gringing RE high and DE low simultaneously for at least 600ns. If the control inputs are in this state for less than 50ns, the
device is guaranteed to not enter shutdown. If the enable inputs are held in this state for at least 600ns, the device is assured to be in shutdown. Note that the receiver
and driver times increase significantly when coming out of shutdown.

2. This spec is guaranteed by design and bench characterization.
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SP3485

Pin Functions

Pin Name Description
1 RO Receiver output
2 E Receiver output enable active LOW O
3 DE Driver output enable active HIGH I:E |I R - E VCC
4 DI Driver input RE | 2 71B
5 GND Ground connection DE E o—El A
6 A Non-inverting driver output / receiver input DI [4 El GND
7 B Inverting driver output / receiver input
8 Vee Positive supply
SP3485
Pinout (Top View)
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SP3485

Test Circuits

Vce

Figure 1: Driver DC Test Load Circuit

GENERATOR
(NOTE 1)

T CL= 15pF (NOTE 2)

Figure 3: Driver Differential Output Delay
and Transition Time Circuit.

Vcc

RL=110Q

ouT

GENERATOR
(NOTE 1)

Figure 5: Driver Enable and Disable Timing Circuit,
Output Low

1.5V

1.5y —O0

GENERATOR

(NOTE 1) 50Q

Figure 7: Receiver Enable and Disable Timing Circuit
NOTES
1: The input pulse is supplied by a generator with the following characteristics:

PRR = 250kHz, 50% duty cycle, tgr < 6.0ns, Zgp = 50Q.
2: Cp includes probe and stray capacitance.

7\ REV 2.0.1

1

15pF Lo OuT
(NOTE 2) s40
GENERATOR

(NOTE 1) 50Q

ouT

RL=110Q

CL = 50pF

™
(NOTE 2) |

GENERATOR B

(NOTE 1) 500

Figure 4: Driver Enable and Disable Timing Circuit,
Output High

v |a out
GENERATOR
500
(NOTE) CL = 15pF
I (NOTE 2)
1.5
ov

Figure 6: Receiver Propagation Delay Test Circuit

DE =0 or Vcc

DI=0or Vcc

-7V to +12V

Figure 8: Driver Short Circuit Current Limit Test
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SP3485

Switching Waveforms

INPUT 1.5V 1.5V v
OV—/

IN 1.5V 1.5V

—» ten |e— Pt [

Y OUTPUT Vi Vom
O AN

tDod €—
v —>| tew fe— | ten [ ~2.0V
on —
Z OUTPUT _\ \owm Vou out
VS A ~-2.0V
Vou = Yot Vot ~ 4 5y
Figure 9: Driver Propagation Delay Waveforms Figure 10: Driver Differential Output Delay

and Transition Time Waveforms

DE
OUTPUT
HIGH INPUT
—>| tren [¢— > trenl [¢—
VCC
OUTPUT OuUTPUT
LOW
oV
Vowm = w =1.5V
Figure 11: Driver Enable and Disable Timing Waveforms Figure 12: Receiver Propagation Delay Waveforms
S1is open S1is closed
S2is closed S2 is open
S3=1.5V S3=-1.5V
RE RE
Von
OUTPUT OUTPUT

ov

Figure 13: Receiver Enable and Disable Waveforms
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SP3485

Description

The SP3485 is amember in the family of 3.3V low power half-
duplex transceivers that meet the electrical specifications of
the RS-485 and RS-422 serial protocols. This device is pin-
to-pin compatible with the MaxLinear SP481, SP483 and
SP485 devices as well as popular industry standards. The
SP3485 feature MaxLinear’'s BiICMOS process allowing low
power operationwithout sacrificing performance.

Driver

The driver outputs of the SP3485 are differential outputs
meeting the RS-485 and RS-422 standards. The typical
voltage output swing with no load will be 0 volts to 3.3 Volts.
With a load of 54Q) across the differential outputs, the drivers
can maintain greater than 1.5V voltage levels.

The driver of the SP3485 has a driver enable control line
which is active HIGH. A logic HIGH on DE (pin 3) will enable
the differential driver outputs. A logic LOW on the DE (pin
3) will tri-state the driver outputs.

The driver of the SP3485 operates up to 10Mbps. The
250mA Igc maximum limit on the driver output allows the
SP3485 to withstand an infinite short circuit over the -7.0V
to 12V common mode range without catastrophic damage
to the IC.

Receiver

The SP3485 receiver has differential inputs with an input
sensitivity of +£200mV. Input impedance of the receiver
is 12kQ minimum. A wide common mode range of -7V to
12V allows for large ground potential differences between
systems. The receiver is equipped with a fail-safe feature
that guarantees the receiver output will be in a HIGH state
when the input is left unconnected. The receiver of the
SP3485 operates up to 10Mbps.

The receiver of the SP3485 has an enable control line
which is active LOW. A logic LOW on RE (pin 2) will enable
the differential receiver. A logic HIGH on RE (pin 2) of the
SP3485 will disable the receiver.

Low Power Shutdown Mode

Low-power shutdown mode is initiated by bringing both
RE high and DE low. In shutdown, the devices typically
draw only 50nA of supply current. RE and DE can be
driven simultaneously; the part is guaranteed not to enter
shutdown if RE is high and DE is low for less than 50ns. If
the inputs are in this state for at least 600ns, the parts are
guaranteed to enter shutdown.

Enable times tprznH, tpzH, tPrRzL @and tpz assume the part
was not in a low-power shutdown state. Enable times tprgH,
tpsH, tprsL and tpg assume the parts were shut down. It
takes drivers and receivers longer to become enabled from
low-power shutdown mode (tprsH, tpsH, tPrsL, tpsL) than
from driver/receiver-disable mode (tprzH, tPzH, tPRZL, tPZL)-

INPUTS OUTPUTS

RE DE DI B A
X 1 1 0 1
X 1 0 1 0
0 0 X High-Z
1 0 X Shutdown

Table 1: Transmit Function Truth Table

INPUTS OUTPUTS

RE DE Va- Vg RO
0 X -50mV 1
0 X -200mV 0
X X Open/Shorted 1
1 1 X High-Z
1 0 X Shutdown

Table 2: Receive Function Truth Table

N\
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SP3485

Mechanical Dimensions

NSOIC8
Top View
D
€
N
El E
INDEX AREA |:| |:| |:| |:|__
(/2 X E1/2) 1| 2 3 —| |—b
h x 45°
R1_| |—
R
[ o /
E—— A2 l
| 0 { S
A Alj Lc
) ) e I (V)
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 | — [ 1.27 |ooi6 | — |0.050
L1 1.04 REF 0.041 REF
12 0.25 BSC 0.010 BSC
R 007 [ — — Joo03] — —
R1 007 | — — Joo003| — —
q o — g o —
q 5 — 15 5 — 15
q2 o — — o — —
D 490 BSC 0.193  BSC _
N 8 Drawing No: POD-00000108
Revision: A
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SP3485

Ordering Information(®

Part Number Operating Temperature Range Lead-Free Package Packaging Method
SP3485CN-L Tube
0°C to 70°C
SP3485CN-L/TR Reel
Yes® 8-pin SOIC
SP3485EN-L Tube
-40°C to 85°C
SP3485EN-L/TR Reel
NOTE:

1. Refer to www.exar.com/SP3485 for most up-to-date Ordering Information.
2. Visit www.exar.com for additional information on Environmental Rating.

Revision History

Revision Date Description
10/15/02 - Legacy Sipex Datasheet
06/19/12 100 Convert to Exar Format. Update ordering information and add new Figure 8 - Driver Short
o Circuit Current Limit Test Circuit. Remove EOL device SP3481.
Update logo. Update description paragraph on page 1. Update timing specifications in
electrical characteristics table on pages 2 and 3. Add Driver and Receiver Enable from
06/27/16 20.0 Shutdown timing information on pages 3 and 4. Update typical supply current information

on page 4. Update Figures 2, 4, 6, and 8. Update Figures 11 and 13 to add shutdown timing
labels. Add low power shutdown section to page 7. Update transmit and receive truth tables
on page 7. Update Receiver section on page 7.

Remove GND from Differential Output Voltage min (page 2). Added maximum junction
09/06/17 2.0.1 temperature, package power dissipation and ESD rating. Update to MaxLinear logo, update
format and ordering information table.

c Head : High Perf Analog:
MAXLINEAR  Sgpsttestumars: gt erorpance g

\/ Suite 100 Fremont, CA 94538
Carlsbad, CA 92008 Tel.: +1 (510) 668-7000
Tel.:+1 (760) 692-0711 Fax: +1 (510) 668-7001
Fax: +1 (760) 444-8598 Email: serialtechsupport@exar.com
www.maxlinear.com www.exar.com

The content of this document is furnished for informational use only, is subject to change without notice, and should not be construed as a commitment by MaxLinear, Inc.. MaxLinear, Inc. assumes
no responsibility or liability for any errors or inaccuracies that may appear in the informational content contained in this guide. Complying with all applicable copyright laws is the responsibility of the
user. Without limiting the rights under copyright, no part of this document may be reproduced into, stored in, or introduced into a retrieval system, or transmitted in any form or by any means (electronic,
mechanical, photocopying, recording, or otherwise), or for any purpose, without the express written permission of MaxLinear, Inc.

Maxlinear, Inc. does not recommend the use of any of its products in life support applications where the failure or malfunction of the product can reasonably be expected to cause failure of the life support
system or to significantly affect its safety or effectiveness. Products are not authorized for use in such applications unless MaxLinear, Inc. receives, in writing, assurances to its satisfaction that: (a) the
risk of injury or damage has been minimized; (b) the user assumes all such risks; (c) potential liability of MaxLinear, Inc. is adequately protected under the circumstances.

MaxLinear, Inc. may have patents, patent applications, trademarks, copyrights, or other intellectual property rights covering subject matter in this document. Except as expressly provided in any written
license agreement from MaxLinear, Inc., the furnishing of this document does not give you any license to these patents, trademarks, copyrights, or other intellectual property.

Company and product names may be registered trademarks or trademarks of the respective owners with which they are associated.
© 2012-2017 MaxLinear, Inc. All rights reserved
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.



mailto:org@eplast1.ru

