N— SIT3491E
517

3.0V~5.5V, High ESD-Protected 12Mbps, Full-Duplex RS485/RS422 Transceiver

[FEATURES] [PRODUCT APPEARANCE]
»  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 12Mbps in electric noise
environment
>  ESD protection for RS-485 I/O Pins +15kV, HBM Provide green and environmentally
friendly lead-free package
[DE SCRIPTION

SIT3491E is a 3.0V~5.5V powered, full-duplex, low power dissipation RS-485 transceiver fully meeting
the requirements of RS-485 & RS-422 standard.

SIT3491E contains one driver and one receiver, both can transmit signals independently. The SIT3491E
has a 1/8-unit-load. It allows up to 256 transceivers on the bus and error-free data transmission up to
12Mbps.

SIT3491E has a working voltage range of 3.0V~5.5V, with the functions of fail-safe, current-limiting
protection, over-voltage protection, etc.

SIT3491E has excellent ESD release capability, and HBM reaches +15kV.

PIN CONFIGURATION

SIT3491E

U

N.C. [] [] vce
RO[] '] vee

IRE [ 1A

DE [ 1B
DI [%] z
GND[] 1y

GND[] [] N.C.

Figl SIT3491E Pin Configuration

REC V1.4 February 2023 1/ 16 www.sitcores.com



$17

SIT3491E

3.0V~5.5V, High ESD-Protected 12Mbps, Full-Duplex RS485/RS422 Transceiver

PIN DESCRIPTION}
PIN SYMBOL DESCRIPTION

1 NC No Connection. Not internally connected.
Receiver Output.

2 RO When /RE is low, If A-B>+200mV, RO will be high; If A-B<-200mV,
RO will be low
Receiver Output Enable.

3 RE RO is enabled when /RE is low; RO is high impedance when /RE is
high. If /RE is high and DE is low, the device will enter a low-power
shutdown mode.

Driver Output Enable.

4 DE Drive DE high to enable driver outputs. These outputs are high
impedance when DE is low. Drive /RE high and DE low to enter
low-power shutdown mode.

Driver Input.

5 DI With DE high, a low on DI forces non-inverting output low and
inverting output high. Similarly, a high on DI forces non-inverting
output high and inverting output low.

6 GND Ground.

7 GND Ground.

8 NC No Connection. Not internally connected.

9 Non-inverting Driver Output.

10 Inverting Driver Output.

11 Inverting Receiver Input.

12 A Non-inverting Receiver Input.

13 VCC Positive Supply: 3.0V<VCC<5.5V or No Connection.

14 VCC Positive Supply: 3.0V<VCC<5.5V.

{LIMITING VALUES]

PARAMETER SYMBOL VALUE UNIT

Supply voltage vCC +7 v
Driver Input Voltage DI -0.3~VCC+0.3 Vv
Receiver Input Voltage A, B -8~13 Vv
Receiver Output Voltage RO -0.3~VCC+0.3 Vv
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PARAMETER SYMBOL VALUE UNIT
Operating Temperature Ranges Ta -40~125 °C
Storage Temperature Range Tste -60~150 °C
Lead Temperature 300 °C
SOP14 600 mW
Continuous Power Dissipation
DIP14 700 mW

reference point for all voltages is ground.

The maximum limit parameters means 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
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DRIVER DC ELECTRICAL CHARACTERISTICS]
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Differential Driver
Vobi 3 5.5 v
Output (No load)
Differential Driver v Fig 2, RL=27Q 1.5 VCC v
oD2
Output Fig 2, RL=50Q 1.5 vCC
Change in Magnitude
of Driver Differential AV Fig 2. RL=27C) 0.2 v
ig?2, RL= .
Output Voltage op
(NOTE1)
Driver
Common-Mode Voc Fig 2, RL=27Q 3 Vv
Output Voltage
Change in Magnitude
of
Common-Mode AVoc Fig 2, RL=27Q 0.2 Vv
Output Voltage
(NOTE1)
Input High Voltage Viu DI 2.0 A%
Input Low Voltage Vi DI 0.8 \"
Logic Input Current I DI -2 2 LA
Output short-circuit o
o short-circuit to
current, short-circuit Tospi 35 250 mA
. ovV~12V
to high
Output short-circuit o
o short-circuit to
current, short-circuit Tosp2 -250 -35 mA
-TV~0V
to low

(Unless otherwise noted, VCC=3.0V~5.5V, Temp=Twmm~Twmax, Typical values are at Temp=25°C).

NOTEI: AVop and AVoc are the changes in Vop and Voc, respectively, when the DI input changes state.

{RECEIVER DC ELECTRICAL CHARACTERISTICS]
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
VCC=0or 3.3V
V=12V 125 HA
I ,
nput current (A, B) Iz VOO0 or 3.3V
-100 LA
Vin=-7V
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PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Positive input
Vir+ -TV<Vem<12V +200 mV
threshold voltage
Reverse input
Vir- -TV<Vem<12V -200 mV
threshold voltage
Input hysteresis
Vhys SIV<Veu<12V 10 30 mV
voltage
Receiver Output High lout=—4mA,
ecerver Output Hig Vo OUT VCC-1.5 v
Voltage Vip=+200 mV
Receiver Output Low Iout=14mA,
P Vo our 0.4 %
Voltage Vip=-200 mV
Three-State
Output Current at Tozr 0.4V<Vp<2.4V +1 HA
Receiver
Receiver Input
. Rin -TV<Vcem<I12V 96 kQ
Resistance
Receiver Short-Circuit
Tosr 0 V=VosVCC +7 +95 mA
Output Current
(Unless otherwise noted, VCC=3.0V~5.5V, Temp=Twmm~Twmax, Typical values are at Temp=25°C).
SUPPLY CURRENT}
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Iccr /RE=0V, DE=0V 220 400 LA
Supply Current /RE=VCC,
Iccz 240 400 MA
DE=VCC
Shutdown Current I [REZVEC, 0.5 10 A
utdown Curren .
o DE=0V i
ESD PROTECTION
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
A,BY,Z HBM +15 kV
Other ports HBM +6 kV
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SIT3491E
3.0V~5.5V, High ESD-Protected 12Mbps, Full-Duplex RS485/RS422 Transceiver

DRIVER SWITCHING CHARACTERISTIC S}
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Driver Propagation
Delay, Low-to-High trLH 15 35 ns
Level
Driver Propagation R1=54Q,
Delay, High-to-Low tPHL CrL=100pF 15 35 ns
Level Fig 3 & Fig 4
|tpPLH- tDPHL| tSKEW1 7 10 ns
Rising time /Falling
. tbRr, tDF 10 25 ns
time
Driver Enable to
. tpzH 20 90 ns
Output High
Driver Enable to
tpzL 20 90 ns
Output low
Driver Disable Time
trLz 20 80 ns
from Low Ri=110Q,
Driver Disable Time Fig 5& Fig 6
. trrz 20 80 ns
from high
In Shutdown mode,
. tpsH 500 900 ns
Enable to Output High
In Shutdown mode,
tpsL 500 900 ns
Enable to Output low
{RECEIVER SWITCHING CHARACTERISTICS]
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Receiver Propagation
Delay, Low-to-High tRPLH Fig 7& Fig 8, 20 60 90 ns
Level Vip>2.0V,
Receiver Propagation Rising and falling
Delay,High-to-Low tRPHL edge time 20 60 90 ns
Level Vip<15ns
[trpLH — trPHL] tskEW?2 7 10 ns
Receiver Enable to CL=15pF
trrZL . . 20 50 ns
Output Low Fig 7& Fig 8
Receiver Enable to Cr=15pF
. trpzH ) . 20 50 ns
Output high Fig 7& Fig 8
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PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Receiver Disable Cr=15pF
. tprLZ . . 20 45 ns
Time from Low Fig 7& Fig 8
Receiver Disable Cr=15pF
. . tPRHZ . . 20 45 ns
Time from high Fig 7& Fig 8
In Shutdown mode,
CL=15pF
Enable to Output tRPSH ) ) 200 1400 ns
. Fig 7& Fig 8
High
In Shutdown mode, CL=15pF
trRPSL . . 200 1400 ns
Enable to Output low Fig 7& Fig 8
Time to Shutdown tSHDN NOTE2 80 300 ns

NOTE?2: If the enable inputs are RE=high and DE=low for less than 50ns, the device is guaranteed not to
enter shutdown. If the enable inputs are in this state for at least 300ns, the device is guaranteed to have

entered shutdown.
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SIT3491E
3.0V~5.5V, High ESD-Protected 12Mbps, Full-Duplex RS485/RS422 Transceiver

Receiver Function

CONTROL INPUT OuUTPUT
/RE DE A-B RO
0 X >+200mV
0 X <-200mV L
Open/Short
0 X o H
Circuit
1 X X 4

[F UNCTION TABLE
Driver Function

CONTROL INPUT OUTPUT
/RE DE DI Y

X 1 1 H

X 1 0 L

0 0 X Z Z
1 0 X Z(shutdown)

X=irrelevant; Z=high impedance

X=irrelevant; Z=high impedance

I C.=100pF

TEST CIRCUIT
Vee
Fig 2 Driver DC test load
3V
1.5V 15v
0
GEN —»|top |4
$22 500 o ~2.0V
— Ve 5%]%
- ~-2.0V
Co —»| |4 b

Fig 3 Differential delay and transit time of driver
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3V
IN 1.5V 1.5V\—
_ -
-5

toLr| € > |terL |4

V,
ouT j/ Vom \K Vom "
E— V

> [to | <€ s LR L

—\ — Vou
Vom=(Vont+VoL)/2 ouT L Vowm /. Vowm
Vou

oL

Fig 4 Drive propagation delay

0or3Vv

3V
1.5V
0
_ R.=110Q
tozn, tosn—p <« |  |eteuz
GEN v
\_o025v Vo
TOR 4
1 Vom=(Von+Vor)/2 0

-

Fig 5 Drive enable and disable time

VCC

Oor3v

R =110Q 3V
1.5V 1.5V
ouT IN

— 0
= tpsLs oz = <+ —» € tp 2
GEN v
ERA ouT cc
TOR Vom

/ 025V

3V
GEN IN 15
Cu=15pF —0
I trpLn > <+ € trpu
= Vou
15v \

ouT Vom :VOM
0 Vom=(Vor+Vor)/2 \%

Fig 7 Receiver propagation delay test circuit
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3V s10pen 3V sicLosED
IN 15v S2CLOSED N 15V S2 OPEN
o S3=LsV 0 $3=-15V
1 trpzL
o > [* s > ‘*
VOH VCC
ouT \ 15v ouT / 15V 5[;
0 VOL
3V S1OPEN 3V s cLos
15V S2 CLOSED 1 CLOSED
N $3=1.5V IN LV S2 OPEN
0 0  s3=-15v
-»> € trphz | 4 trpz
i Von Vee
0.25V
ouT Y / OuUT _¥ \
0 0.25V v
* oL

Fig 8 Receiver enable and disable time
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ADDITIONAL DESCRIPTION}

1 Sketch

SIT3491E is a full-duplex high-speed transceiver for RS-485/RS-422 communication, which includes a
driver and a receiver. It has fail-safe, over-voltage protection and over-current protection. SIT3491E

realizes error-free data transmission up to 12Mbps.

2 Low-Power Shutdown Mode

A low-power shutdown mode is initiated by bringing both RE high and DE low. The devices will not shut
down unless both the driver and receiver are disabled (high impedance). In shutdown, the devices typically

draw only 0.5pA of supply current.
3 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 SIT3491E 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.

4 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).
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SOP14 DIMENSIONS

PACKAGE SIZE

SYMBOL | MIN/mm | MAX/mm
A 8.55 8.75
Al 0.356 0.456
A2 1.27TYP
A3 0.312TYP
B 3.80 4.00
Bl 5.80 6.20
C 1.40 1.60
Cl1 0.60 0.70
C2 0.55 0.65
C3 0.05 0.25 b
C4 0.193 0.213
D 0.95 1.15
DI 0.40 0.70 r—r\ﬂg
D2 0.20TYP g} [ IU
R1 0.20TYP i ,J
R2 0.20TYP g . [g
01 8°~12°TYP4
02 8°~12°TYP4
03 0°~8°
04 4°~12°
0.4+0.10X45° = —r D2
R1 _
1
é‘? i
Tr
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3.0V~5.5V, High ESD-Protected 12Mbps, Full-Duplex RS485/RS422 Transceiver

]

DIP14 DIMENSIONS )

PACKAGE SIZE

SYMBOL | MIN/mm | MAX/mm s
A 19.00 19.20 ‘V\
Al 1.524TYP T
A2 0.41 0.51
A3 2.54TYP
A4 1.70TYP
A5 0.99TYP
B 6.30 6.50 4
3.00 3.20 I b
C1 0.51TYP | N
C2 3.00 3.60 = i) T 1
C3 3.85 4.45
C4 1.40 1.50 — = ==
D 8.20 8.80
DI 0.20 0.35
D2 7.74 8.00 muy = |
0 10°TYP4 Y\
o1 17°TYP4 |
02 6°TYP 2 |
R1 1.27TYP o |
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{TAPE AND REEL INFORMATION]

A0 Dimension designed to accommodate the
component width

0 Dimension designed to accommodate the
B

component length

0 Dimension designed to accommodate the
K
component thickness

W | Overall width of the carrier tape

P1 | Pitch between successive cavity centers

X
[ [
T
Wi
+— Agp— - Ko |+
[P0~ 01001
o | 1
W @t Q2 Q1 Q2 Q1+ Q2 |
B b T
\ Q3 ‘l Q4 Q3 i Q4 Q3 i Q4 \
] ! \I

P1

Direction of Feed

PIN1 is in quadrant 1

Reel Tape
Package . i A0 BO KO P1 w
T Diameter width (mm) (mm) (mm) (mm) (mm)
e mm mm mm mm mm
P A(mm) | W1 (mm)
SOP14 330 12.5+1 6.45+0.10 | 9.20+0.10 | 2.10+0.10 | 8.00+0.1 | 16.00%33]

ORDERING INFORMATION}

TYPE NUMBER PACKAGE PACKING
SIT3491EESD SOP14 Tape and reel
SIT3491EEPD DIP14 Tube

Tapered package is 2500 pieces/disc.
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f
lREFLOW SOLDERING
[ [
Te T - = - s
Max. Ramp Up Rate = 3°C/s 3
Max. Ramp Down Rate = 6°C/s
|
LT . . —
-
[av]
=~
2.
=
w
— ts
25°C
}-7 Time 25°C to Peak ——‘
Time
Parameter Lead-free soldering conditions
Ave ramp up rate (Tt to Tp) 3°C/second max
Preheat time ts
60-120 seconds
(Tsmin: 1 SOOC to Tsmax:200°C)
Melting time t;, (TL=217°C) 60-150 seconds
Peak temp Tp 260-265°C
5°C below peak temperature tp 30 seconds
Ave cooling rate (Tp to Tr) 6°C/second max
Normal temperature 25°C to peak temperature .
. 8 minutes max
Tp time

Important statement
SIT reserves the right to change the above-mentioned information without prior notice.
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[REVISION HISTORY}
Version number Data sheet status Revision date

V1.0 Initial version. November 2019

V1.1 Adjusted format. November 2019
Deleted ““fail-safe” related information;
Updated VIT+ maximum; )

V1.2 . . April 2020
Updated the “Receive Function Table”;
Added “Low power off mode” description.

V1.3 Added “RS-422 transceiver” description. July 2020
Updated Vop2 minimum under RL=50Q test conditions;
Updated test circuit;
Added tape and reel information;

V14 ) ) February 2023
Added reflow information;
Added important statement;
Added revision history.
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