SIT485A

5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver

FEATURES ]

5V power supply, half-duplex

Allow up to 32 transceivers on the bus
Short-circuit protection

Thermal shutdown protection

True fail-safe receiver

Excellent noise immunity

Integrated transient voltage suppression

YV V V V ¥V V V VYV VY

Available in SOP8 and DIP8 packages

2.5Mbps in electrically noisy environments

[PRODUCT APPEARANCE ]

Provide environmentally friendly

lead-free package

DESCRIPTION

The SIT485A is a 5V power supply, half-duplex, low power, RS485 transceiver that is fully compliant

with the TIA/EIA-485 standard.

The SIT485A includes a driver and a receiver and allows up to 32 transceivers on the bus. It also

allows error-free data transmission up to 2.5Mbps.

The SIT485A operates under the supply voltage of 4.5V~5.5V. It is a true fail-safe transceiver and also

has the function of thermal shutdown protection, current limiting protection, overvoltage protection

and hot-swap input control functions.

PIN CONFIGURATION ]

SIT485A

VCC

RO [4
RE [4
DE [3]

DI [4

Fig 1 SIT485A pin configuration diagram
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S1 TV %h#
L Vil 5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver
PIN DESCRIPTION
PIN SYMBOL DESCRIPTION
1 RO Receiver data output. When enabled, if A-B>200 mV, then RO=high.
If A-B<-200 mV, then RO=low.
5 RE Receiver output enable. Drive /RE low to enable RO; RO is high
impedance when /RE is high.
3 DE Driver output enable. Drive DE high to enable driver outputs. These
outputs are high impedance when DE is low.
Driver input. When the driver is enabled, a logic low on DI forces pin
4 DI A low and pin B high; a logic high on DI forces pin A high and pin B
low.
5 GND Ground.
6 A No inverting receiver input A/driver output A.
7 B Inverting receiver input B/driver output B.
8 VCC Supply voltage.
LIMITING VALUES
PARAMETER SYMBOL RANGE UNIT
Supply voltage VCC +7 v
Control input voltage /RE, DE, DI -0.3~VCC+0.3 v
Bus side input voltage A,B -7~13 A"
Receiver output
RO -0.3~VCC+0.3 v
voltage
0] ti
perating Ta -40~85 °C
temperature
Storage temperature Tstg -60~150 °C
Welding temperature 300 °C
Continuous power
L. SOP8 400 mW
dissipation

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.
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SIT485A

5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver

DC ELECTRICAL CHARACTERISTICS OF DRIVER}

hysteresis temperature

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. | UNIT
Differential driver
output voltage Vobi 5 v
(no load)
Differential driver Fig 2, Ri=27Q 1.5 VCC
Von2 - A%
output voltage Fig 2, Ri=50Q 2 vVCC
Change in magnitude .
Fig 2, Ri=27Q or
of output voltage AVop 500 0.2 v
(NOTE1)
Driver common-mode Fig 2, Ri=27Q or
Voc 3 v
output voltage 50Q
Change in magnitude .
Fig 2, Ri=27Q or
of common-mode AVoc 500 0.2 v
voltage (NOTE1)
HIGH-level input
Vi DE, DI, /RE 2.0 \Y%
voltage
LOW-level input
Vi DE, DI, /RE 0.8 \Y%
voltage
Logic input current I DE, DI, /RE -2 2 nA
Short-circuit output
current, short to Tosp1 short to OV~12V 35 250 mA
HIGH
Short-circuit output
Tosp2 short to -7V~0V -250 -35 mA
current, short to LOW
Thermal-shutdown .
150 C
threshold temperature
Thermal-shutdown .
20 C

nless otherwise stated, Vcc=5V£10%, Temp=Tmmw~Tmax, typically Vcc=+5V, Temp= .
Unl herwi d, Vee=5V+10%, T T T ically V 5V, T 25°C

NOTE!1: AVop and AVoc are the changes in Vop and Voc, respectively, when the DI input changes state.
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SIT485A
5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver )

N\

' DC ELECTRICAL CHARACTERISTICS OF RECEIVER |

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. | UNIT
DE=0V,
VCC=0or 5V, 1000 LA
Vin=12V
Input current (A, B) In2
DE=0V,
VCC=0or 5V, -800 LA
Vin=-7V
Positive-going input
Virs -TV<Veu<12V +200 mV
threshold voltage
Negative-going i t
ceativergoing fpt Vi TV<Veu<12V 2200 mv
threshold voltage
Receiver input
) Vhys -TV<Vem<12V 60 mV
hysteresis voltage
HIGH-1evel output TIour=—4mA,
® Von ot 3.5 v
voltage Vip=+200 mV
LOW-level output Iout=*4mA,
p VoL ouT 0.4 \Y
voltage Vip=-200 mV
Three-state output
, lozr 0.4V<Vp<2.4V +1 pA
current at receiver
Receiver input
. N -TV<Vcem<I2V 12 kQ
resistance
Receiver output
L Tosr 0V=VoesVCC +7 +95 mA
short-circuit
(Unless otherwise stated, Vcc=5V+10%, Temp=Tmin~Tmax, typically Vcc=+5V, Temp=25°C.)
SUPPLY CURRENT
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. | UNIT
I /RE=0V or VCC, 350 500 A
- t et DE=0V :
uj curren
h I b 450 900 A
o DE=VCC :
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SIT485A

5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver

SWITCHING CHARACTERISTICS OF DRIVER

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Driver propagation
delay time, toPLH 10 30 70 ns
Low-to-High level
B - Rprrr=54 Q,
Drlv(ierlprol?agatlon CL=100pF . "
elay time, tpPHL . . 70 ns
(Fig 3, Fig4)
High-to-Low level
[toPLH- tDPHL| tSKEW1 5 +10 ns
) CL=100 pF,
Driver enable to
outout High tozu S2 closed 40 75 ns
putthe (Fig 5, Fig 6)
) CL=100 pF,
Driver enable to
mut Low tozL S1 closed 40 75 ns
ou
P (Fig 5, Fig 6)
Driver disable time
from Low tbLz S1 closed 40 75 ns
(Fig 5, Fig 6)
CL=15 pF,
Driver disable time - P
from Hich tpHz S2 closed 40 75 ns
8 (Fig 5, Fig 6)
SWITCHING CHARACTERISTICS OF RECEIVER}
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
] CL=100pF,
Receiver enable to
t Low tRzL S1 closed, 25 50 ns
outpu
g (Fig 7, Fig 8)
Cr=100pF,
Receiver enable to - P
tout Hich tRzH S2 closed, 25 50 ns
outpu
put Tig (Fig 7, Fig 8)
Cr=15pF,
Receiver disable time LoP
from Low tRLZ S1 closed, 25 50 ns
(Fig 7, Fig 8)
Cr=15pF,
Receiver disable time P
from Hich trRuZ S2 closed, 25 50 ns
& (Fig 7, Fig 8)
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5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver )

N
SIT485A

| FUNCTION 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 Z 0 X Open/shorted H
1 0 X Z 1 X X Z
X: at any level; Z: high impedance. X: at any level; Z: high impedance.
:TEST CIRCUIT
A
RL
Voo
Re o Voc
5 3

3V *
DE T
A

DI Vio

3V
15V 1.5V
ov 4= teun tow 12Vo
o 44 | v
Vo 3 x

12Vo Vorrr=V(A)V(B)

A .. $
Vo
Voirs gy 90% 90% .
Vo 10% 10%
tr <+ te

tskew=topLn-topwL |

Fig 3 Driver time test circuit

Fig 4 Driver propagation time
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SIT485A

5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver

500Q
OUTPUT

UNDER TEST +

F-

—o/o— Vee

S1

S2 :;l

DE
OUTPUT

VoL

OUTPUT
ov

_//1.5V 1.5\/\
—»  |€toz torz ]
23V

OUTPUT NORMALLY LOW.

OUTPUT NORMALLY HIGH

2.3V

tozn

N—

4_
4 Vo, +0.5V

torz P

Vou-0.5V
<«

Fig 5 Driver enable and disable time test circuit

Fig 6 Driver enable and disable time

TEST POINT
RECEIVER

OUTPUT _]:

15PFJ: 1k

/IRE

RO

RO —

15V

—»

1.5v
OUTPUT NORMALLY LOW

OUTPUT NORMALLY HIGH
1.5v

£ 15V

iz e
V"' VoLt0.5V

VOH -0.5v
trzn triz 9| |4

Fig 7 Receiver enable and disable times test circuit

Fig 8 Receiver enable and disable time
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> 5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver

ADDITIONAL DESCRIPTION

1 Sketch

The SIT485A is a half-duplex high-speed transceiver for RS485/RS422 communications and contains a
driver and receiver. It supports fail-safe, over voltage protection, over current protection and

overtemperature protection functions. It also allows error-free data transmission up to 2.5Mbps.
2 Receiver threshold voltage

If the input voltage of differential receiver V(a-g) is more than or equal to +200mV, RO is logic high level.
If V) is less than or equal to -200mV, RO indicates the logic low level. A logic high level with a

minimum noise tolerance of 60mV can be achieved depending on the receiver threshold.
3 Connecting 32 transceivers on one bus

The standard RS485 receiver has an input impedance of 12kQ (1 unit load), and the standard driver can
drive up to 32 unit loads. The receiver of the SIT485A transceiver has one input impedance per unit load
(12kQ), allowing up to 32 transceivers to be connected in parallel to the same communication bus. These
devices can be arbitrarily combined, or combined with other RS485 transceivers, as long as the total load

does not exceed 32 unit loads, can be attached to the same bus.

4 Driver output protection

Two mechanisms are used to avoid excessive output current and power consumption caused by fault or bus
collision. First, over-current protection, throughout the common-mode voltage range (reference typical
operating characteristics) provides a quick short-circuit protection. Second, the thermal shutdown circuit

forces the driver output into a high impedance state when the die temperature exceeds 150°C.
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SIT485A

5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver

SOP8 DIMENSSIONS

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
A3 0.60 0.65 0.70
0.38 - 0.51
D 4.80 4.90 5.00
5.80 6.00 6.20
El 3.80 3.90 4.00
e 1.27BSC
h 0.25 - 0.50
L 0.40 0.60 0.80
L1 1.05REF
c 0.20 - 0.25
0 0° - 8°

LAND PATTERN EXAMPLE (Unit: mm)
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$/i"7 % B SIT485A

o 5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver

DIP8 DIMENSSIONS
PACKAGE SIZE
SYMBOL | MIN./mm | TYP/mm | MAX./mm g ao N

A 9.00 9.20 9.40 -
Al 0.33 0.45 0.51 / \ !
A2 2.54TYP \ B, /

=
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
Cl 0.50 0.60 0.80
C2 3.71 4.00 431 ,
D 0.20 0.28 0.36 |
L 3.00 3.30 3.60

—t AR =

T
\_r.T
C

A
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o 5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver

TAPE AND REEL INFORMATION

A0 Dimension designed to accommodate the
component width

B0 Dimension designed to accommodate the
component length

0 Dimension designed to accommodate the
K
component thickness

W | Overall width of the carrier tape

P1 | Pitch between successive cavity centers

T 7 -
T
W1
~—Ag — Ko [~
[ D—O—O-—O—|O—D+
| L \
W \4‘ Q1 ( Q2 Q1 !Q2 Q1 ! Q2 |
0 H—o—{t—b— bt -t
\ Q3 ‘[ Q4 Q3 i Q4 Q3 i Q4 \
| ]

P1

Direction of Feed

PIN1 is in quadrant 1

Reel Tape
Package . ) A0 BO KO0 P1 W
T Diameter width (mm) (mm) (mm) (mm) (mm)
e mm mm mm mm mm
P A (mm) [ W1 (mm)
SOPS8 33042 12.4+0.40 | 6.50£0.1 | 5.30+0.10 | 2.05+£0.1 | 8.00£0.1 12.00£0.1

{ORDERING INFORMATION

TYPE NUMBER PACKAGE PACKING
SIT485AESA SOPS8 Tape and reel
SIT485AEPA DIPS8 Tube

SOPS is packed with 2500 pieces/disc in braided packaging. DIP8 is packed with 50 pieces/tube in tube
packaging
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[0 > SIT485A
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[ %— 5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver
REFLOW SOLDERING
[ [
Te il N
Max. Ramp Up Rate = 3°C/s
Max. Ramp Down Rate = 6°C/s
|
o TL [ >
-
[av;
—~
2.
=
)
F 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
(Tsminzlsooc tO TsmaXZZOOOC)
Melting time t. (Tr=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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SIT485A

5V Supply, Up to 32 nodes, 2.5Mbps, Half-duplex RS485/RS422 Transceiver

{VERSION HISTORY

Version number

Data sheet status

Revision Date

V1.0 Initial version. October 2022
Added AVob, Voc and AVoc test conditions: Rp=50€;
Modified ICC1 and ICC2 parameters;

VI Modified tpzn and tprz test condition; Novemmber 2022

Added triz and truz parameters;
Updated all test circuit diagrams and sequence

diagrams.
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