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CLM3490
3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422

Transceiver

Description Applications

CLM3490 is a 3.0V~5.5V powered, full-duplex, low ) ) N - R
power dissipation RS-485 transceiver fully meeting the * {RINFERS f‘SS/RS 423&”’5*5%‘ Ffs. FTFEMISUR
requirements of RS-485/RS-422 standard. N AW Az, TAzHIEEM

CLM3490 contains one driver and one receiver, both

can transmit signals independently. The CLM3490 has a
1/8-unit-load. It allows up to 256 transceivers on the bus Prodect appearance
and error-free data transmission up to 14Mbps.

CLM3490 has a working voltage range of 3.0V~5.5V,
with the functions of current-limiting protection, over-
voltage protection, control port hot plug input, etc.
CLM3490 has excellent ESD release capability, and
HBM reaches +15kV.

Features

3.0V~5.5V supply, full-duplex

1/8 unit load, allow up to 256 transceivers on the bus
Driver short-circuit output protection

Strong anti-noise ability

Integrated transient voltage suppression function

The data transmission rate up to 14Mbps in electric
noise environment

e ESD protection for RS-485 1/O pins +15kV, HBM

CAUTION! It is advised that normal static precautions be taken in handling and assembly of this component to
prevent damage and/or degradation which may be induced by ESD. The components featured in this
data sheet are not to be used in militarv or aerospace apblications or environments.
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CLM3490

3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

Ordering information

L. Supplier Device Temperature | Packaging
Part number Description Package Package Range Quantity
CLM3490csas+ | ull-DuplexRS485/RS422 SOIC-8 Tube | 0°C ~70°C | 1000PCS
Transceiver
CLM3490ECsA+ |  ull-Duplex RS485/RS422 SOIC-8 Tube | 0°C ~70°C | 1000PCS
Transceiver
CLM3490Esa+ | ull-DuplexRS485/RS422 SOIC-8 Tube | -40°C ~ 85°C | 1000PCS
Transceiver
CLM3490EESA+ Full-Duplex RS.485/RS422 SOIC-8 Tube -40°C ~ 85°C | 1000PCS
Transceiver
CLM3490Epas+ | ull-DuplexRS485/RS422 DIP-8 Tube | -40°C ~ 85°C | 1000PCS
Transceiver
CLM3490EEPA+ | HUll-Duplex RS485/R5422 DIP-8 Tube | -40°C ~ 85°C | 1000PCS
Transceiver
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CLM3490 3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver
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CLM3490

3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

ADR
AL
BD
BGA
BHE
CMD
CS
DC
DL
EMC
EMI
EOF
EEPROM
FMMU
GPI
GPO
I

I/O
12C
IRQ
LDO
LVDS
LI-
LI+
LO-
LO+
LED
MAC
MDIO
MI
MII
MISO

Abbreviation Listing
Address it
Application Layer NFE
Bidirectional XY=
Ball Grid Array BRFEFIETEE
Bus High Enable REEHF{FRE
Command &<
Chip Select Fisk
Distributed Clock &R #aRdsp
Data Link Layer #iEsEZE
Electromagnetic Compatibility FBRFEZEM
Electromagnetic Interference EBRLTH
End of Frame Wi¢ERE
Electrically Erasable Programmable read only memory H5E8 AT 1R B 4RFE QiSFfif s
Fieldbus Memory Management Unit B 4&AFEIRERTT
General Purpose Input BRHFEHAS |
General Purpose Output 1BREEFEHiHS [H
Input B
Input or Output A\EE
Inter-Intergrated Circuit SEpEEER/EZ:
Interrupt Request Fitfrigk
Low Drop-Out regulator {EEELItiaERS
Low Voltage Differential Signaling [REERDES
LVDS RX- {REES{ESHREEIR
LVDS RX+ {REEDESIEZRIR
LVDS TX-  {REEDESHRAH IR
LVDS TX+ (REESESIERS R
Light Emitting Diode &Y. —#kE
Media Access Controller /M Eifia)zs]
Management Data Input / Output EIREIEHN/tH
(PHY) Management Interface LAKM4IE EiE O 284 S8 0
Media Independent Interface MEFxKizEO
Master In — Slave Out =i - AubigiH
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CLM3490 3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver
MOSI Master Out — Slave In ikt - MutEA
n.a. not available >R{FH
n.c. not connected RiEHE
0 Output i
PD Pull-down THI
PDI Process Data Interface i$f2&uEZ O
Physical Device Interface #JERigei#E0
PLL Phase Locked Loop $iifBEIE
PU Pull-up tHi
PHY Physical LAKKYIIRERSHF
QFN Quad Flat package No leads FHm¥ETE i %
RD Read i
SII Slave Information Interface \it{EE3%O
SM SyncManager [E3 &8
SOF Start of Frame MiiEcia
SPI Serial Peripheral Interface E8{T9M&EO
TA Transfer Acknowledge &N ZS
TFBGA Thin-profile Fine-pitch BGA JEEUTKHFESE14E
TS Transfer Start {E&EEAE5N
Ul Unused Input (PDL: PD, EE: GND)ZEFBRIHNS ]
WD Watchdog &iJ¥
WPD Weak Pull-down 554 , RIBECERES
WPU Weak Pull-up 55 EfiI , RBERERES
WR Write 5
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CLM3490 3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

1.PIN DESCRIPTION

PIN SYMBOL DESCRIPTION

1 VCC Positive Supply.
Receiver Output.

: RO If A-B=+200mV, RO will be high; If A-B<
-200mV, RO will be low.

3 DI Driver Input. Allow on DI forces output Y low and output Z high. A
high on DI forces output Y high and output Z low.

4 GND Ground.

5 Y Non-inverting Driver Output.

6 4 Inverting Driver Output.

7 B Inverting Receiver Input.

8 A Non-inverting Receiver Input.

2.LIMITING VALUES

PARAMETER SYMBOL VALUE UNIT
Supply voltage VCC +7 V
Driver Input Voltage DI -0.3~VCC+0.3 \Y,
Receiver Input Voltage A B -8~13 \%
Receiver Output Voltage RO -0.3~VCC+0.3 V
Ambient Temperature Ranges Tamb -40~125 °C
Storage Temperature Range Tstg -60~150 °C
Lead Temperature 300 °C

SOP8 400 mwW

Continuous Power Dissipation DIPS 700 mw

The maximum limit parameters mean that exceeding these values may cause irreversible damage to the device.
Under these conditions, it is not conducive to the normal operation of the device. The continuous operation of the
device at the maximum allowable rating may affect the reliability of the device. The reference point for all
voltages is ground.

Chiplon Microelectronics CLM3490
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CLM3490 3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

3.DRIVER DC ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Differential Driver VCO=5Y 5 vV
Output (No load) Voo -
Differential Driver Fig 2, RL=54Q 1.5 VCC
V
Output op2 Fig 2, RL=100Q 15 vVCC v
Change in Magnitude
of Driver Differential
Output Voltage AVop Fig 2, RL=54Q 0.2 \
(NOTE1)
Driver Common-Mode Fiq 2. RL=540 3 v
Output Voltage Voc 94
Change in Magnitude
of Common-Mode
Output Voltage AVoc Fig 2, RL=54Q 0.2 Vv
(NOTE1)
Input High Voltage Viu DI 2.0 \Y
Input Low Voltage Vi DI 0.8
Logic Input Current ling DI -2 2 pA
Output short-circuit short-cireuit to
current, sh.ort-cwcwt to loso1 OV~12V 35 250 mA
high
Output short-circuit short-circuit to
current, short-circuit to
low losp2 -7TV~0V -250 -35 mA

(Unless otherwise noted, VCC=3V~5V, -40°C<T,,,,<125°C, typical values are at VCC=+3.3V, T,,,=25°C). NOTE1:

AVop and AV are the changes in Vgp and Vg, respectively, when the DI input changes state.

4. RECEIVER DC ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
VCC=0 or 3.3V 1o R
V=12V S M
Input current (A, B) Iinz VCC=0 or 3.3V
V=7V -100 bA
Positive input
-TV=Veus12V +200 v
threshold voltage Virs oM m

(Unless otherwise noted, VCC=3V~5V, -40°C<T,,,,<125°C, typical values are at VCC=+3.3V, T,,,,=25°C).

Chiplon Microelectronics CLM3490
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CLM3490

3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

5.SUPPLY CURRENT
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Supply Current lcc DI=0 or VCC 240 400 MA
6.ESD PROTECTION
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
A B,Y,Z HBM 15 kv
Other ports HBM 16 kv
7.DRIVER SWITCHING CHARACTERISTICS
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Driver Propagation
Delay, Low-to-High RL=54Q, CL =100pF
Level tPLH 15 35 ns
Driver Propagation
Delay, High-to-Low RL=54Q, C.=100pF
Level tPHL 15 35 ns
tPLH- tPHLI tSKEW1 7 10 ns
RL=54Q, C . =100pF
Differential output
delay / Transition time tpD, tTD 10 25 ns
Chiplon Microelectronics CLM3490
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CLM3490

3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

8.RECEIVER SWITCHING CHARACTERISTICS

PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Receiver Propagation
Delay, Low-to-High trpLH 20 60 20 ns
Level Vp22.0V:
Receiver Propagation Rising and falling
Delay, High-to-Low trPHL edge time 20 60 90 ns
Level Vips15ns
|treLH — treHL tskew2 7 10 ns
9.FUNCTION TABLE
Driver Function Receiver Function
INPUT OUTPUT INPUT OUTPUT
DI Y 4 A-B RO
1 H 2+200mV H
0 L H <-200mV
- - - Open/Short H
<+200mV
) : - & ?
2-200mV
(1) H=High level; L=Low level; ? = uncertain,
Chiplon Microelectronics CLM3490

9



CLM3490 3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

10.TEST CIRCUIT
Ry/2
Vop
Vee Ry2 Voo
Fig 2 Driver DC test load
C. l IN 1.5V 1.5V
I 0
= R. OUT | tpp | - |ty |€
ey s00 l ~2.0V
90% 90%
Ve ouT=Y-z 5% .
= - - ~2.0V
C.

C1=100pF

e

Fig 3 Driver differential output delay and transition times

\ 3V
1.5V Y-

Vom IN (1.5v
_/ .
R=27Q = |teLn| € = |tenL| €
ouT / \ Voun
ﬂ ouT VOM VOM
T — =
— = = |touL € > |tpLn| €
Von
Vom=(Vout+VoL)/2 ouT \L Vom

\ VOM

VOL
Fig 4 Driver propagation times
3v
IN 1.5V 1.5V
C.=15pF —0
I treLn P <+ > € trpu

L
&
=

ouT Vou Vom
Vom=(Vou:Vo)/2 \_

Fig 5 Receiver propagation delay
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CLM3490 3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

11.ADDITIONAL DESCRIPTION

11.1.Sketch

CLM3490 is a full-duplex high-speed transceiver for RS-485/RS-422 communication, which includes a driver and
a receiver. It has failure safety, over-voltage protection and over-current protection. CLM3490 realizes error-free
data transmission up to 14Mbps.

11.2.Allowing up to 256 transceivers on the bus

The input impedance of the standard RS485 receiver is 12kQ (1 unit load), and the standard driver can drive up
to 32 unit loads. The receiver of CLM3490 transceiver has 1/8 unit load input impedance (96kQ), which allows up
to 256 transceivers to be connected on the same communication bus in parallel. These devices can be
combined arbitrarily or with other RS485 transceivers. Any combination of these devices and/or other RS-485
transceivers with a total of 32 unit loads or less can be connected to the line.

11.3.Driver output protection

By means of over-current and over-voltage protection mechanism, it can prevent excessive output current and
power dissipation caused by faults or by bus contention, and fast short-circuit protection can be provided in the
whole common mode voltage range (refer to typical working characteristics).

Chiplon Microelectronics CLM3490
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CLM3490

3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

12.SOP8 DIMENSIONS

A2

PACKAGE SIZE
SYMBOL MIN./ mm TYP./mm MAX./mm

A 1.40 - 1.80
Al 0.10 - 0.25
A2 1.30 1.40 1.50
0.38 - 0.51
D 4.80 4.90 5.00
3.80 3.90 4.00
El 5.80 6.00 6.20

e 1.27BSC
L 0.40 0.60 0.80
c 0.20 - 0.25
0 0° - 8°

-0 =
+ 1 e ! i

" AARR

El

N’
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CLM3490

3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

13.DIP8 DIMENSIONS

&

— AR =

PACKAGE SIZE
SYMBOL MIN/mm TYP/mm MAX/mm
A 9.00 9.20 9.40
Al 0.33 0.45 0.51
A2 2.54TYP
A3 1.525TYP
B 8.40 8.70 9.10
Bl 6.20 6.40 6.60
B2 7.32 7.62 7.92
C 3.20 3.40 3.60
C1 0.50 0.60 0.80
C2 371 4.00 431
D 0.20 0.28 0.36
L 3.00 3.30 3.60
A
} f
e |
O

Bl

—T
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CLM3490

3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

14.MSOP8/8uMAX/VSSOP8 DIMENSIONS

PACKAGE SIZE
SYMBOL | MIN/mm | TYP/mm A MAX.mm
A 2.90 3.0 3.10
Al 0.28 0.35
A2 0.65TYP
A3 0.375TYP
B 2.90 3.0 3.10
BI 4.70 5.10
B2 0.45 0.75
C 0.75 0.95
Cl 1.10
2 0.328 TYP
3 0.152
C4 0.15 0.23
H 0.00 0.09
0 12°TYP
A
G (&
.

C4

B2

Chiplon Microelectronics
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CLM3490

3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

15.TAPE AND REEL INFORMATION

component width

Dimension designed to accommodate the

component length

Dimension designed to accommodate the

component thickness

Dimension designed to accommodate the

Overall width of the carrier tape

Pitch between successive cavity centers

P1

Direction of Feed

PIN1 is in quadrant 1

—>K0<—

Package Reel 1 1he width A0 BO KO P1 W
Type Diameter | \v1(mm) (mm) (mm) (mm) (mm) (mm)
yp A (mm)
SOP8 330 12.5¢0.20 | 6.50£0.1 | 5.30:0.10 | 2.05:0.1 | 8.00£0.1 | 12.00£0.1
12 00+0.30
MSOPS 330 12.5¢0.20 | 5.33:0.10 | 3.40:0.10 | 1.53:0.10 | 8.00%0.10 o
Chiplon Microelectronics CLM3490
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CLM3490 3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

16.REFLOW SOLDERING
T TS
’ Max. Ramp Up late =3°C/s =t e
Max. Ramp Down Rate = 6°C/s
TL \L < t >

Temperature

ts

25°C
e Time25°% to Peak

E—

Time

Parameter

Lead-free soldering conditions

Ave ramp up rate (T to Tp)

3 °C/second max

Preheat time ts
(Tsmin=150 °C to Tsmax=200 OC)

60-120 seconds

Melting time t; (T =217 °C)

60-150 seconds

Peak temp Tp

260-265 °C

5°C below peak temperature tp

30 seconds

Ave cooling rate (Tp to Ty)

6 °C/second max

Normal temperature 25°C to peak temperature
Tp time

8 minutes max

Chiplon Microelectronics
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CLM3490 3.0V~5.5V, High ESD-Protected 14Mbps, Full-Duplex RS485/RS422 Transceiver

17.Contact Information

Chiplon Microelectronics Co.,Ltd
4/F Building 7 Green Valley Science and Technology Center Daoxianghu Rd Haidian District Beijing China

Postal Code: 100095

Tel: +86-10-82466062 62106606
Sales: sales@chiplon.com
Technical support: support@chiplon.com
Website: www.chiplon.com

Copyright. Chiplon Microelectronics Co., Ltd. All rights are reserved.

The information furnished by Chiplon is believed to be accurate and reliable. However, no responsibility is
assumed for inaccuracies and specifications within this document are subject to change without notice. The
material contained herein is the exclusive property of Chiplon and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Chiplon. Chiplon products are not authorized
for use as critical components in life support devices or systems without express written approval of
Chiplon. The Chiplon logo is a registered trademark of Chiplon Microelectronics Co., Ltd. All other names
are the property of their respective owners.

i ® Lead (Pb) Free
5 c h I p I O n RoHS Compliant

CLM3490
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