r
L /_ =r g 3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver

FEATURES: Configuration:

3.3V Power Supply, Half-duplex;

1/8-unit-load, allows up to 256 transceivers on the bus;
Short-circuit protection;

Thermal shutdown protection;

Low-Current Shutdown Mode;

True Fail-Safe Receiver;

Excell ise i ity; é
xcellent noise immunity $ <

Integrated transient voltage suppression;

YVV VYV Y VYV YVYY

12Mbps in Electrically Noisy Environments; g ’ 7

S

PB Free Package (RoHS)

General Description}

SIT3485 is a 3.3V power supply, half-duplex, low power, RS485 Transceiver. SIT3485 fully meets
the TIA/ETA-485 standard.

SIT3485 includes a driver and a receiver, both of which can be independently enabled and disabled.
When both are disabled, the driver and receiver outputs are high-impedance state. SIT3485 has a
1/8-unit-load receiver input impedance, that allows up to 256 transceivers on the bus. The SIT3485
allowing error-free data transmission up to 12Mbps.

SIT3485 operates under the supply voltage of 3.0~3.6V. SIT3485 is a true fail-safe transceiver.
SIT3485 also has the function of thermal shutdown protection, current limiting protection, overvoltage

protection.

{Functional Block
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Figl.Functional Block
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3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver

517

ABSOLUTE MAXIMUM RATINGS}

PARAMETER Symbol Value Unit
Supply Voltage VCC +7 v
CTR Port /RE, DE, DI -0.3~+7 v
Driver Qutput Voltage A. B -7~13 v
Receiver Output
RO -0.3~+7 A%
Voltage
Temperature Range -40~85 °C
Storage Temperature
-60~150 °C
Range
Soldering Temperature
300 °C
(reflow)
SOPS8 470 mW
Continuous Power
L. MSOPS 830 mW
Dissipation
DIP8 700 mW

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the

device. These are stress ratings only and functional operation of the device at these or any other conditions beyond

those indicated in the operational sections of the specifications are not implied. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

( N

LPin Description

7

Pin Number Pin Name FUNCTION

1 RO Receiver Output. When enabled, if A—B >200 mV, then RO =high. [fA-B <
-200 mV, then RO = low.

) /RE Receiver Output Enable. A low level enables the RO; a high level places it in
a high impedance state.

3 DE Driver Output Enable. A high level enables the driver differential outputs, Pin
A and Pin B; a low level places the driver in a high impedance state.

4 DI Driver Input. When the driver is enabled, a logic low on DI forces Pin A low
and Pin B high; a logic high on DI forces Pin A high and Pin B low.

5 GND Ground Connection (0 V).

6 A No inverting Receiver Input A/Driver Output A.

7 B Inverting Receiver Input B/Driver Output B.

8 VCC Power Supply

REC V1.6 2022.01 2 /14 www.sitcores.com




517

SIT3485

3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver

DC ELECTRICAL CHARACTERISTICS OF DRIVER}

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Differential Driver
Output(no load) Voo 33 v
Fig2, RL=54Q
1.5 VCC
Differential Driver VCC=3.3V
Vo2 : v
Output Fig2, RL=100Q
2 VCC
VCC=5.0V
Change in Magnitude
of Differential Output AVop Fig2, RL=54Q 0.2 A%
Voltage (NOTE1)
Driver Common-Mode Voc Fig2, RL=54Q 3 v
Output Voltage
Change In Magnitude
of Common-Mode AVoc Fig2, RL=54Q 0.2 A%
Voltage (NOTE1)
Input High Voltage Vi DE, DI, /RE 2.0 A%
Input Low Voltage Vi DE, DI, /RE 0.8 A\
Input Current
IINl DE, DL /RE -2 2 uA
(RE,DI,/RE)
Driver Short-Circuit
Output Current Tospi Short to 0V~12V 250 mA
(short to high)
Driver Short-Circuit
Output Current Tosp2 Short to-7V~0V -250 mA
(short to low)
Thermal-Shutdown
140 °C
Threshold
Thermal-Shutdown
20 °C
Hysteresis

(If no special situation occurs, Vce=3.3V+£10% , Temp=Tmin~Twmax, typically Ve =3.3V, Temp=25°C)

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

[DC ELECTRICAL CHARACTERISTICS OF RECEIVER

~

v

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
DE=0YV,
Input Current(A, B) I VCC=0 or 3.3, 125 uA
Vin=12V
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i SIT3485
517 .
=T 3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver
DE=0YV,
VCC=0or 3.3, -100 uA
VIN=-7V
Positive-going input
Vir+ -IV=EVemu =12V +200 mV
threshold voltage
Negative-going input
sative-soiis mp Vir IVEVeu=12V | -200 mv
threshold voltage
Receiver Input
. Vhys -IVEVemu =12V 10 30 mV
Hysteresis
RO Output-High Tour = —4mA,
put-tis Vou out VCC-1.5 v
Voltage Vip =+200 mV
RO Output-L Iout = +4mA.,
wiput-Low VoL out m 0.4 \Y%
Voltage Vip =-200 mV
Three-State Output
. Tozr 04V<Vp<24V +1 uA
Current at Receiver
Receiver Input
. Rinv -IVEVemu =12V 96 kQ
Resistance
Receiver Output
. . Tosr 0 V<VosVCC +8 +60 mA
Short-Circuit
(If no special situation occurs, Vcc=3.3V+£10% , Temp=Tmin~Twmax, typically Ve =3.3V, Temp=25°C)
SUPPLY CURRENT
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
/RE=0V,
Icc 520 800 uA
S v C ¢ DE=0V
u urren
PRIy /RE=VCC,
Icco 540 700 uA
DE=VCC
Supply Current in /RE=VCC,
Isupn 0.5 10 uA
Shutdown Mode DE=0V

(If no special situation occurs, Vcc=3.3V+£10% , Temp=Tmin~Twmax, typically Ve =3.3V, Temp=25°C)
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SIT3485

3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver

SWITCHING CHARACTERISTICS OF DRIVER

PARAMETER

SYMBOL

CONDITIONS

MIN

TYP

MAX | UNITS

Driver Differential
Output Delay

top

Driver Differential
Output Transition
Time

ttD

RDIFF = 60 .Q,
C11=CL,=100pF
(Fig 3,4)

10

35 ns

12

25 ns

Driver Propagation
Delay, Low-to-High
Level

tpzu

Driver Propagation
Delay, High-to-Low
Level

tpzL

[tPLH - tPHL)|
Driver
Propagation-Delay
Skew (Note 2)

trDs

Rpirr =27 Q
(Fig 3.4)

35 ns

35 ns

Driver-Output
Enable Time to High
Level

tpzu

Driver-Output
Enable Time to Low
Level

tpzL

Rp=110Q,
(Fig 5,6)

20

90 ns

20

90 ns

Driver-Output
Disable Time from
Low Level

tpLz

Driver-Output
Disable Time from
High Level

traz

R = 1100,
(Fig 5,6)

20

80 ns

20

80 ns

Driver-Output
Enable Time from
Shutdown to Low

Level

tDsH

R = 1100,
(Fig 5,6)

500

900 ns

Driver-Output
Enable Time from
Shutdown to High

Level

tbsL

R = 1100,
(Fig 5,6)

500

900 ns
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3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver)

N
SIT3485

SWITCHING CHARACTERISTICS OF RECEIVER

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver
. CrL=15pF
Propagation Delay tRPLH . 80 150 ns
. (Fig 7,8)
(low to high)
Receiver
. Cr=15pF
Propagation Delay tRPHL i 80 150 ns
. (Fig 7,8)
(high to low)
It P— ¢ CL=15pF 7 10
- ns
RPLH — (RPHL RPDS (Fig7.8)
Receiver Enable to CrL=15pF
trPzZL ) 20 50 ns
Output Low (Fig 7,8)
Receiver Enable to Ci=15pF
. trpzH . 20 50 ns
Output High (Fig 7,8)
Receiver Disable Ci=15pF
. tPrRLZ . 20 45 ns
Time from Low (Fig 7,8)
Receiver Disable Cr=15pF
. . tPRHZ . 20 45 ns
Time from High (Fig 7,8)
Receiver Enable
CL=15pF
from shutdown to tRPSH . 200 1400 ns
. (Fig 7,8)
Output High
Receiver Enable
CL=15pF
from Shutdown to tRPSL . 200 1400 ns
(Fig 7,8)
Output Low
Time to Shutdown tSHDN NOTE2 80 300 ns

NOTE2:

The device is put into shutdown by bringing RE high and DE low. If the enable inputs are in this state for

less than 80ns, 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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SIT3485

3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver

rFUNCTION TABLES )
TRANSMITTING RECEIVING

CTR INPUTS OUTPUTS CTR INPUTS OUTPUTS
/RE DE DI A B /RE DE A-B RO

X 1 1 H L 0 X >200mV H

X 1 0 L H 0 X <-200mV L

0 0 X Z V/ 0 X Open/shorted H

1 0 X Z(shutdown) 1 X X Z

X: Don’tcare; Z: high impedance. X: Don’tcare; Z: high impedance.

TEST CIRCUIT

Vee

Fig 2 Driver DC Test Load

GENERATOR

50Q

out

3V

=2.0v

=-20V

CL=15pF (CL includes probe and stray capacitance, Same as below)

Fig 3 Driver Differential Qutput Delay and Transition Times
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SIT3485
3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver

CL=50pF
(NOTE 5)
GENERATOR

(NOTE 4) 500

=

3V
Vom / \
IN 1.5V 15V X
RL=27Q — ov
—{ tpiH [— —»| oy |-—
out
GENERATOR Von
(NOTE 4) Cy = 15pF Y Vom Vom
v T (NOTE 5) our
ce = —_ Vol
— Vor + VoL —>| tpHL —»| pLH|-—
Vom= T =15V Vou
4 Vom Vom
out
VoL
Fig 4 Driver Propagation Times
51 W
00R3V out IN 157 15¢
0
CL = 50pF Ry =1100 1 :
—> - — -
GENERATOR . PHE ‘
(NOTE 4) 50Q = = \| 0.25V Yor
out Vou 1‘
Von + Vi :
1 Vom= % 15V 0
Fig 5 Driver Enable and Disable Times
Vee
v
RL=110Q 15V
00R3V out 0

IN 15V
tpsL |—
out Vo

Vee

VoL

GENERATOR
(NOTE 4)

Fig 6 Driver Enable and Disable Times
CL=15pF

(NOTE 5)
R

IN 1.5V
[RPLH -
ouTt Vom
Vee
2

3.0V
1.5V
0
— |<— tReHL
Vee
Sk Vom
0

Fig 7 Receiver Propagation Delay
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Ol g 3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver
15V s3 >
KO & 1k 0/‘ Ve
15V —a A <
T
GENERATOR
(NOTE 4) 50Q
v v
S1OPEN S1CLOSED
IN 15V 52 CLOSED IN 1.5V $2 OPEN
0 53=15V $3=-15V
tpRZH tpRzL
IPRsH 1 tPRSL rﬁ
VoH Vee
out _\ 15V our J 1.5V§R
0 VoL
v v
S1 OPEN S1CLOSED
IN 1.5V S2 CLOSED IN 1.5V S2 OPEN
53=15V $3=-15V
0 0
— teR1z
Vee
out V \
0.25V VoL

Fig 8 Receiver Enable and Disable Times
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SUMMARY

— e

1 Description
SIT3485 including a driver and a receiver, half-duplex high-speed transceivers for RS-485 / RS-422
communications. SIT3485 features fail-safe, overvoltage protection, overcurrent protection, thermal protection.

The SIT3485 allows error-free data transmission up to 12Mbps.

2 Connecting 256 Transceivers on one Bus

The standard RS-485 receiver input impedance is 12kQ (1 unit load), the standard driver can drive up to 32
unit loads. Receiver SIT3485 transceiver has a 1/8 unit load receiver input impedance (96kQ), allowing up to
256 transceivers to be connected in parallel on one bus. These devices can be any combination, or in
combination with other RS-485 transceiver combination, as long as the total load does not load more than 32

units, can be connected on the same bus.

3 Drive Output Protection

Through two mechanisms to avoid failure or a bus contention causes power consumption is too high. First, in
the entire common Mode voltage range, overcurrent protection circuit provides a fast short protection. Second,
when the die temperature exceeds 140°C, driver output is forced into a high impedance state by the thermal

shutdown circuit.

4 Typical Application

4.1 Backbone cable type: SIT3485 transceiver is designed for multi-point bi-directional data communication
bus transmission lines. Figure 9 shows a typical network application circuit. These devices can also be used as a
cable longer than 4,000 feet of line repeater, to reduce the reflection, the transmission line should be in its ends

terminated in its characteristic impedance, and stub lengths off the main line should be as short as possible.

SIT3485 SIT3485
1200 1200

] [

Slave N

Slave 2

G8YeELIS

o3 Al

)
(@] O 3
o3 A3

Fig.9 Backbone cable type RS485 communications network
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4.2 Hand in hand type: Also known as daisy chain topology, is the prior RS485 bus topology recommended
by the TIA organization. The routing method is the master device and a number of slave devices connected in
hand-handle configuration, as shown in Figure 10. It' should be noted at that hand in handle means no branch

line. This kind of topology has the advantages of small reflection and high rate of success communication.

@R Al

py)
o

S8YELIS

anNo
v
9
00A

Master Slave N

Slave1 Slave 2

S8YELIS

S8YELIS

° 7 a3

Fig.10 Daisy chain topology type RS485 communications network

4.3 The bus port protection: In harsh environments, RS485 communication ports are usually done with
static protection, lightning surge protection, and other additional protection, even prepared to prevent 380V
electricity access by mistake. To avoid the destruction of intelligent instruments and industrial control host,
figure 11 demonstrates three general kinds of RS485 bus port protection configuration.

SIT3485 ?
PT
o % S1

>kt
X
<
&
(0]
lw)
A

Master or
Slave @

PE

SIT3485 SIT3485 ;

Master or Master or
Slave TVS2 Slave i

Figl1 RS485 bus ports Protection configuration
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\

SOP8 PACKAGE OUTLINE

PACKAGE SIZE

SYMBOL | MIN/mm | TYP/mm | MAX.mm ‘ B . "
A 1.40 - 1.80 H H H H
Al 0.10 - 0.25
A2 1.30 1.40 1.50 —

0.38 - 0.51 N
D 4.80 4.90 5.00 O |
3.80 3.90 4.00 I H H I:I I:I
El 5.80 6.00 6.20 ' -
¢ 1.27BSC
L 0.40 0.60 0.80 o
c 0.20 - 0.25 (ﬂ =
0 0° - 8° — 1
TN T )
5 1
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3.3V Supply, Up to 256 nodes, 12Mbps, Half-duplex RS485/RS422 Transceiver

\

MSOPS8 / 8uMAX / VSSOP8 PACKAGE OUTLINE 1

)

Package Dimensions

Symbol Min/mm Typ/mm 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
B1 4.70 5.10
B2 0.45 0.75
C 0.75 0.95
C1 1.10
C2 0.328 TYP
C3 0.152
C4 0.15 0.23
H 0.00 0.09
0 12°TYP

A

Cl

]

;Tﬁ

N
T ]
[T ]

Bl
B
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DIP8 PACKAGE OUTLINE ]

))
Package Dimensions
Symbol Min/mm Typ/mm Max/mm
1 1,1 ]
A 9.00 9.20 9.40 '
Al 033 0.45 0.51 / s
. . . ﬁ; T + R
A2 2.54TYP N |, /
A3 1.525TYP |
CT T J' T ]
B 8.40 8.70 9.10 R
Bl 6.20 6.40 6.60
B2 7.32 7.62 7.92
C 3.20 3.40 3.60 B2
Cl 0.50 0.60 0.80 / = \
2 3.71 4.00 431 \ /
D 0.20 0.28 0.36 - =
L 3.00 3.30 3.60
A
[ i . 5
qV] Q
(D)
_ —
QO
[
H N
Al — A3
Ordering Information
PART TEMP RANGE PIN-PACKAGE
SIT3485ESA -40°C~85°C 8 SO
SIT3485EPA -40°C~85°C DIPS
SIT3485EUA -40°C~85°C MSOP8/VSSOP8/SuMAX

Tape and Reel: Pack quantity is 2,500.

Important statement

SIT reserves the right to change the above-mentioned information without prior notice.
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