SN65HVD75

Transceiver

3.3-V Supply RS-485

1. Description
. 3.0V~5.5V Wide Power Range, Half-Duplex

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

. Bus fault tolerance and withstand voltage reach
+15V

. Driver short-circuit output protection

. Low power off function

. Receiver open-circuit failure protection

2. Features

SN65HVD75 is a RS-485 transceiver with 3.0V~5.5V

wide power supply, bus port ESD protection capacity

of over 15kV HBM, bus withstand voltage range of

+15V, half duplex, low power consumption, and fully

meet the requirements of TIA/EIA-485 standard.

SN65HVD75 includes a driver and a receiver, both of

which can be enabled and closed independently.

3. Ordering Information

. Strong anti-noise ability

Integrated transient voltage suppression function

Data transmission up to 20Mbps in an electric
noise environment

. provides small shape DFN3*3-8,
MSOP8/VSSOP8

When both are disabled, both the driver and the
receiver output are high resistance state. It can realize
error-free data transmission up to 20Mbps.

SN65HVD75 has a working voltage range of 3.0~5.5V,
and has the functions of fail-safe, over temperature
protection,

current-limiting protection, over-voltage

protection, etc.

Type Number Package Type Packing Notes
SN65HVD75D SOP-8 Tape & Reel

SN65HVD75N DIP-8 Tube

SN65HVD75DGK MSOP-8 Tape & Reel

SN65HVD75DRB DFN3*3-8 Tape & Reel

Note: If the physical information is inconsistent with the ordering information, please refer to the actual product.

4. Pin Configuration and Block Diagram
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5. Pin Description

PIN | SYMBOL | DESCRIPTION

1 RO Receiver Output. When /RE is low and if A - B=-10mV, RO will be high; if A - B<-200mV, RO will
be low.

2 |RE Receiver Output Enable. Drive /RE low to enable RO; RO is high impedance when /RE is high.
Drive /RE high and DE low to enter low-power shutdown mode.
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s |pE Driver Output Enable. 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.

4 |pi Driver Input. 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.

5 |GND Ground.

6 |A non-inverting Receiver Input and non-inverting Driver Output.

7 |B Inverting Receiver Input and Inverting Driver Output.

8 |Vcc Positive Supply.

6. Limiting Values

PARAMETER SYMBOL VALUE UNIT

Supply voltage Vee +7 \Y

Control Input Voltage RE, DE, DI -0.3~Vcc+0.5 \%

Receiver Input Voltage A, B -15~+15 \Y

Receiver Output Voltage Ro -0.3~Vcc+0.5 \Y

Operating Temperature Ranges Ta -40~125 °C

Storage Temperature Range Tstg -60~150 °C

Lead Temperature 300 °C

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.

7. Driver DC Electrical Characteristics

PARAMETER SYMBOL | CONDITION MIN. | TYP. | MAX. |[UNIT
Differential Driver Output (No load) Vob1 2.5 55 |V
Fig 2, RL=54Q, Vcc=3.3V |15 |1.8 |Vcc
Differential Driver Output Vob2 \
Fig 2, RL=54Q, Vcc=5V 1.5 |3 Vee

Change in Magnitude of Driver Differential

AVop Fig 2, Ri=54Q 02 |V
Output Voltag'
Driver Common-Mode Output Voltage Voc Fig 2, Ri=54Q 3 \%
Change in Magnitude of Common-Mode

AVoc Fig 2, Ri=54Q 02 |V
Output Voltage'
Input High Voltage Y DE, DI, RE 2.0 \Y
Input Low Voltage ViL DE, DI, RE 08 |V
Logic Input Current IINt DE, DI, RE -2 2 HA
Output short-circuit current, short-circuit to

losp1 short-circuit to 0V~12V 250 |mA
high
Output short-circuit current, short-circuit to

losp2 short-circuit to -7V~0V -250 mA
low
(Unless otherwise noted, Temp=Twmin~Tmax, Temp=25°C).
NOTE1: AVop and AVoc are the changes in Vop and Voc, respectively, when the DI input changes state.
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8. Receiver DC Electrical Characteristics

Transceiver

PARAMETER SYMBOL | CONDITION MIN. TYP.| MAX. [UNIT
Input current (A, B) o DE=0V, Vcc=0 or 5V, Vin=12V 500 [1000 |pA
DE=0V, Vcc=0 or 5V, Vin=-7V |-800 -300 pA
Positive input threshold voltage Vir+ -7VsVens12V -10 |mV
Reverse input threshold voltage Vir- -7VsVens12V -200 mV
Input hysteresis voltage Vhys -7TVsVens12V 10 30 mV
Receiver Output High Voltage VoH lour=-2.5mA, Vip=+200mV  |Vcc-1.5 \%
Receiver Output Low Voltage VoL lout=+2.5mA, Vip=-200mV 04 |V
Three-State Output Current at Receiver | lozr 0.4V<Vo<2.4V +1 MA
Receiver Input Resistance RN -7TVsVens12V 12 kQ
Receiver Short-Circuit Output Current | losr 0 V=VosVce +8 90 |mA
(Unless otherwise noted, Temp=Tmin~Twmax, Temp=25°C).
9. Supply Current
PARAMETER SYMBOL CONDITION MIN. |[TYP. |MAX. |UNIT
e, RE=0V, DE=0V, Vcc=3.3V 240 650 A
Supply Current E=ov, DE=0V, Vcc=5V 270 750 A
oo RE=Vcc, DE=Vcc, Vce=3.3V 360 |650 PA
RE=0V, DE=0V, Vcc=5V 400 |750 pA
Shutdown current IsHDN §=Vcc, DEOV: Vee=3.3V 02 10 HA
RE=Vcc, DE=0V, Vcc=5V 0.2 10 MA
10. Driver Switching Characteristics
PARAMETER SYMBOL | CONDITION MIN. | TYP. | MAX. [UNIT
Driver differential Output delay too RL=60Q, CL.=100pF, 15 |32 ns
Driver differential output Transition time | tto Fig3 & Fig4 9 20 ns
Drive propagation delay From low to high | trLn 18 |40 ns
Drive propagation Delay From high to low | tpHL RL=27Q, Fig 3 & Fig 4 18 |40 ns
[tPLH-tPHL| trps 2 6 ns
Driver Enable to Output High trzH B ) ) 16 |45 ns
Driver Enable to Output low trzL RAT0Q, Fla5&Fab 16 |45 ns
Driver Disable Time from Low trLz B . ) 22 |85 |ns
Driver Disable Time from high trHz RAT0Q, Fla5&Fab 22 |85 ns
In Shutdown mode, Enable to Output High | trsh R=110Q, Fig5 &Fig6 20 [100 |ns
In Shutdown mode, Enable to Output low | tesL R=110Q, Fig5 &Fig6 20 [100 |ns
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11.Receiver Switching Characteristics

PARAMETER SYMBOL | CONDITION MIN. | TYP. | MAX. |UNIT
Receiver Input to output from low to high trRPLH 35 |60 ns
Receiver Input to output from high to low tRPHL CL=15pF, Fig 7 & Fig 8 35 |60 ns
[trPLH — tRPHL] trPDS 3 8 ns
Receiver Enable to Output Low trPzL CL=15pF, Fig 7 & Fig 8 16 30 ns
Receiver Enable to Output high trPZH CL=15pF, Fig 7 & Fig 8 16 |30 ns
Receiver Disable Time from Low trPLZ CL=15pF, Fig 7 & Fig 8 30 |50 ns
Receiver Disable Time from high trPHZ CL=15pF, Fig 7 & Fig 8 30 50 ns
In Shutdown mode, Enable to Output High trPSH CL=15pF, Fig 7 & Fig 8 150 (500 |ns
In Shutdown mode, Enable to Output Low trPsL CL=15pF, Fig 7 & Fig 8 150 |500 |ns
Time to Shutdown tsHDN NOTE2 50 300 |ns

NOTEZ2: 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.

12. Function Table

Table 1. Driver Function Table 2. Receiver Function

CONTROL INPUT OUTPUT CONTROL INPUT OUTPUT

RE |DE DI A B RE |DE |A-B RO

X 1 1 H L 0 X 2-10mV H

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

0 0 X V4 V4 0 X Open/short circuit H

1 0 X Z(shutdown) 1 X X z
X=irrelevant; Z=high impedance X=irrelevant; Z=high impedance

© Shenzhen Fulihao Science & Technology Co., Ltd. Rev. 1.0 — March 2023
www.fulihao.com 4



https://www.fulihao.com/
https://www.fulihao.com/

SN65HVD75

Transceiver

13.Test Circuit

Fig 2 Driver DC test load
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Fig 3 Differential delay and transit time of driver
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Fig 4 Drive propagation delay
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Fig7 Receiver propagation delay test circuit
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14.Package Outlines

Transceiver

14.1.SOP-8
SYMBOL | MIN./mm TYP./mm | MAX./mm - D -
A 1.50 1.60 1.70 i 1
A1 0.1 0.15 0.2 H H H H
A2 1.35 145 1.55 } - —
0.355 0.400 0.455
4.800 4.900 5.00 =
E 3.780 3.880 3.980
E1 5.800 6.000 6.200 O
e 1.270BSC
L 0.40 0.60 0.80 v I:I |:| I:I I:I
c 0.153 0.203 0.253 € -
6 2 -4° -6°
-0 = (ﬂ i
; + ] 1] ' i B
:\~‘ | ‘ -
< |
! !
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14.2. MSOP-8/VSSOP-8

Transceiver

HHE

A2 A"

SYMBOL |MIN./mm |TYP/mm |MAX./mm
A 2.90 3.0 3.10
A1 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
12°TYP
A
R~ ‘
ol
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14.3. DIP-8
SYMBOL |MIN/mm |TYP/mm |MAX.mm [ | [ [ [ 1
A 9.00 9.20 9.40 ,{
e ~
A1 033 0.45 0.51 _
S S EE S
A2 2.54TYP ,
A3 1.525TYP |
B 8.40 8.70 9.10 ] i ]
B1 6.20 6.40 6.60 A
B2 7.32 7.62 7.92 ' B2 '
c 3.20 3.40 3.60 / — \
C1 0.50 0.60 0.80 | Ly
c2 3.71 4.00 4.31 \ /
D 0.20 0.28 0.36 - =
L 3.00 3.30 3.60
A
= B -
i ]
o (&)
(]
4‘ —
Q)
[
N I | e
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14.4. DFN3*3-8

Transceiver

SYMBOL |MINJmm |TYP/mm |MAX./mm
A 0.700 0.900
A1 0.000 0.02 0.050
A3 0.203 REF
2.900 3.000 3.100
2.900 3.000 3.100
D1 2.200 23 2.400
E1 1.400 15 1,600
b 0.2 0.25 0.33
e 0.65 TYP
L 0.250 0.575

+
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=
=
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15.Disclaimers

15.1. Limited warranty and liability

Information in this document is believed to be accurate and reliable. However, Fulihao does not give any
representations or warranties, expressed or implied, as to the accuracy or completeness of such information and
shall have no liability for the consequences of use of such information. It is the customer’s responsibility to validate
that a particular product with the properties described in the product specification is suitable for use in a particular
application.

15.2. Suitability for use

Fulihao products are designed for specific applications and should not be used for any purpose (including, without
limitation, automotive, aerospace, medical, life-saving applications, or any other application which requires
especially high reliability for the prevention of such defect as may directly cause damage to the third party’s life,
body or property) not expressly set forth in applicable Fulihao product documentation.

15.3. Right to make changes

Fulihao reserves the right to make changes to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. Reproduction in whole or in part is prohibited
without the prior written consent of the copyright owner. Fulihao takes no responsibility for the content in this
document if provided by an information source outside of Fulihao. This document supersedes and replaces all

information supplied prior to the publication hereof.
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