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Features

  
 

●Complies with or exceeds TIA/EIA-485A standard 
requirements
●Low static power

– 0.3 in active mode
– 1nA in shutdown mode

●1/8 unit load, up to 256 nodes on a single bus
●Up to 5kV bus pin ESD protection
●Industry-standard SN75176 package
●Fail-safe receiver (bus open, bus short, bus idle)
● Interference- power-up and power-down bus inputs 
and outputs

 

Applications

●Energy metering networks
● Motor control
●Power inverters
●Industrial automation

Description

The SNx5HVD308xE is a half-duplex transceiver designed specifically for RS-485 bus networks. 
These devices are powered by a 5V supply and are fully compliant with the TIA/EIA-485A 
standard. By controlling the conversion time, devices are suitable for transmitting data over long 
twisted-pair cables. The SN65HVD3082E and SN75HVD3082E are to support signal transmission 
rates up to 200kbps. The SN65HVD3085E is suitable for data transmission up to 1Mbps, while 
SN65HVD3088E is suitable for applications requiring signal transmission rates up to 20Mbps.
These devices are designed to operate at very low supply currentstypically 0.3mA, excluding load 
). In the non-operating shutdown mode, the supply current can be reduced to a few nanoamps, 
making these devices an ideal choice for-sensitive applications.
These devices feature a wide common-mode range and high ESD protection levels, making
 them suitable for demanding applications such as smart meter networks, electrical 
inverters, and command signals on telecom racks, wired chassis interconnects, and 
industrial automation networks where noise immunity is critical. These devices are industry 
-standard in size, compatible with SN75176. The power-on reset circuit keeps the outputs 
in a high-impedance state until the supply voltage stabilizes. The thermal shutdown 
function protects the devices from damage caused by system failuresThe SN75HVD3082E 
features an operating temperature range of 0°C to 70°C, while the SN65HVD38xE features 
an operating temperature range of –40°C to 85°C. The D package version of the 
SN65HVD3082E an operating temperature range of –40°C to 105°C.
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SOP8/DIP8/MSOP8

● Building automation networks 
●Battery-powered applications 
●Telecommunications



Simplify schematic
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Pin Functions

PIN
TYPE DESCRIPTION

NAME NO.
R 1 Digital output Receive data output
RE 2 Digital input Receiver enable,active low
DE 3 Digital input Driver enable,active high
D 4 Digital input Driver data input

GND 5 Reference potential Local device ground
A 6 Bus input/output Driver output or receiver input (complementary to B)
B 7 Bus input/output Driver output or receiver input(complementary to A)

Vcc 8 Supply 4.5-V to 5.5-V supply

Specifications 
Absolute Maximum Ratings
over operating free-air temperature range unless otherwise noted(1) (2)

MIN MAX UNIT
Supply voltage,V -0.5 7 Vcc

Voltage at A or B -9 V14

Voltage at any logic pin V +0.3 V-0.3 cc

Receiver output current -24 24 mA
Voltage input,transient pulse,A and B,through 100 Ω(seeFigure13) -50 50 V

Junction Temperature,T 170 ℃J

℃-65 150Storage temperature,Tstg
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(1) Operation outside the Absolute Maximum Ratingss may cause permanent device damage. Absolute Maximum Ratings do not 
 imply functional operation of the device at these or any other conditions beyond those listed under Recommended Operating 
Conditions. If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may 
not be fully functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime 
(2) All voltage values, except differential I/O bus voltages, are with respect to network ground terminal

MIN NOM MAX UNIT

Supply voltage,VCC 4.5 5.5 
V

Voltage at any bus terminal (separately or common mode),VI -7 12 

High-level input voltage(D,DE,or RE inputs),VIH 2 VCC V

Low-level input voltage(D,DE,or RE inputs),VIN 0 0.8 V

Differential input voltage,VID -12 12 V

Output current,lO
Driver -60 60 

mA
Receiverr -8 8 

Differential load resistance,RL 54 60 Ω

Signaling rate,1/tUI

SN65HVD3082E,SN75HVD3082E 0.2 
Mbps

SN65HVD3085E 1 
SN65HVD3088E 20 

.

ESD Ratings

VALUE UNIT

Bus pins and GND ±15000Human body model(HBM),per ANSI/
ESDAJEDECJS-001(1)

All pins ±4000Electrostatic 
discharge

V(ESD) V
Charged-device model (CDM),per JEDEC specification JESD22

-C101(2) ± 1000

Electrical Fast Transient/Burst,A,B,and GND(3) ±4000

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process. 
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
(3) Tested in accordance with IEC 61000-4-4.
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Recommended Operating Conditions 

over operating free-air temperature range unless otherwise noted



MIN NOM MAX UNIT
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over operating free-air temperature range unless otherwise noted

 Recommended Operating Conditions ( Continued

Operating free-
airtemperature,TA

SN65HVD3082E(D package) -40 105 

℃

SN65HVD3082E(DGK and P 
packages),SN65HVD3085E,

SN65HVD3088E

)

-40 

(1)

 

85 

SN75HVD3082E 0 70 
Junction temperature,TJ -40 130 ℃

 

   

 

(1) The algebraic convention, in which the least positive (most negative) limit is designated  as minimum is used in this data 

THERMAL METRIC

SN65HVD3085E,
SN65HVD3088E

SN65HVD3088
E

UNITD(SOIC) DGK (VSSOP) P(PDIP)

8 PINS 8 PINS 8 PINS

  Rθ JA                      Junction-to-ambient    
                   thermal  resistance

116.7 137.8 84.3 °C/W

 RθJC(top)                           Junction-to-case    
                    (top) thermal resistance

56.3 31.2 65.4 °C/W

RθJB
Junction-to-board thermal 

resistance
63.4 71.7 62.1 °C/W

ψJT
      Junction-to-top 

characterization parameter
8.8 0.6 31.3 °C/W

ψJB
        Junction-to-board 

characterization parameter
62.6 70.5 60.4 °C/W

sheet.

    

    

Thermal Information, SN65HVD308xE
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Thermal Information, SNx5HVD3082E

SN65HVD3082E,

TYP(1) 

SN75HVD3082E
SN65HVD3082

 MAX

E

  

UNIT

UNITD (SOIC)

IVODl      Differential output 
voltage

DGK (VSSOP)

 

lo=0,No Load 3

P(PDIP)

 

4.3

8 PINS
 

V

8 PINS 8 PINS

Rθ

RL=54Ω(seeFigure1) 1.5

JA
Junction-to-ambient thermal 

2.3

resistance
114.4 

 

RL=100  Ω 2

142.2 88.1 

R

 

THERMAL METRIC

Electrical Characteristics: Driver 

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN 

(1)

VTEST=-7 V to 12V(seeFigure2) 1.5

°C/W

   

θ

Change in magnitude of 
differential output 

voltage

JC(top)
Junction-to-case (top)thermal 

resistance

See Figure1 and Figure2

55.1 

-0.2

35.8 

0

65.9 

R

0.2

°C/W

θ

V

JB
Junction-to-board thermal 

resistance

 
 

Voc(ss)
Steady-state common-
mode output voltage

61.6 

See Figure 3

75.6 

1

69.0 

ψ

2.6

°C/W

3

JT
Junction-to-top characterization 

V

parameter
8.8 

△Voc(ss)

Change in steady-state 
common-mode output 

voltage

0.8 

-0.1

35.2 

ψ

0

°C/W

0.1

JB
Junction-to-board characterization 

parameter
60.8 74.8 64.3 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics 
application report.
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Electrical Characteristics: Driver (Continued)
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP(1)  MAX UNIT

loz        High-impedance output 
current

See receiver input currents 
in Electrical Characteristics:

Receiver

II                Input current D,DE -100 100 μA

los         Short-circuit output 
current

-7V≤Vo≤12V(see Figure 7 ) -250 250 mA

(1) All typical values are at 25°C and with a 5-V supply

PARAMETER TEST     CONDITIONS MIN V MAX UNIT

VIT+
Positive-going differential 

input threshold voltage
lo=-8 mA -85 -10 mV

VIT-
Negative-going differential 

input threshold voltage
lo=8mA -200 -115 mV

Vhys         Hysteresi  voltage(V IT+-VIT-) 30 mV

VOH         High-level output voltage
VID oH=-8 mA(see  =200 mV,l

Figure8)
4 4.6 V

VOL         Low-level output voltage
VID =-200 mV,lo=8 mA(see

 Figure8)
0.15 0.4 V

lOZ        High-impedance-state output
 current

Vo=0 or Vcc,RE=Vcc -1 1 μA

II                       Bus input current

VIH=12V,Vcc=5V 0.04 0.1

mA
VIH=12V,Vcc=0V 0.06 0.125
VIH=-7V,Vcc=5V -0.1 -0.04
VIH=-7V,Vcc=0V -0.05 -0.03

Electrical Characteristics: Receiver 

over operating free-air temperature range (unless otherwise noted)
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Electrical Characteristics: Receiver (Continued)

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST     CONDITIONS MIN V MAX UNIT

lIH          High-level input current,(RE) VIH=2V -60 -30 μA

IIL           Low-level input current,(RE) VIL=0.8V -60 -30 μA
     Differential input 

capacitance
VI=0.4 sin(4E6πt)+0.5V,DE 

at 0 V

 PARAMETER

7

TEST CONDITIONS

pF

(1) All typical values are at 25°C and with a 5-V supply.

Electrical Characteristics 

over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Driver and receiver 

enabled
D at Vcc or open,DE at Vcc,RE at 0V,No 

load
425 900 μA

Driver enabled,
receiver disabled

D at Vcc or open,DE at Vcc,RE at Vcc,No
 load

330 600 μA

Receiver enabled,
driver disabled

D at Vcc or open,DE at 0V,RE at 0V,No 
load

300 600 μA

Driver and receiver 
disabled

D at Vcc or open,DE at oV,RE at Vcc 0.001 2 μA

Average power 
P(AVG)

dissipation
 

=130
rate RL=54Ω

Input to D is a 50%duty
 cycle square wave at 
max specified signal 

Vcc=5.5V,TJ

℃

ALL HVD3082E 203

mW
ALL HVD3085E 205

ALL HVD3088E 276

TYP(1)

lcc

(1) All typical values are at 25°C and with a 5-V supply.

Cdiff 
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Switching Characteristics: Driver

  TEST 

over operating free-air temperature range (unless otherwise noted)

PARAMETER CONDITIONS MIN TYP MAX UNIT

tPLH

tPHL

Propagation delay time,
low-to-high-level 

output Propagation delay
 time,high-to-low-level 

output

RL=54Ω,CL=50pF
(seeFigure4)

HVD3082E 700 1300

ns
HVD3085E 150 500

HVD3088E 12 20

t
t

r 

f

Differential output signal 
risetime Differential 

output signal fall time

RL=54Ω,CL=50pF
(seeFigure4)

HVD3082E 500 900 1500

ns
HVD3085E 200 300

HVD3088E 7 15

tsk(p) Pulse skew(ItPHL-tPLHl)
RL=54Q,CL=50pF

(seeFigure4)

HVD3082E 20 200
nsHVD3085E 5 50

HVD3088E 1.4 2

tPZH

tPZL

Propagation delay time,
high-impedance-to-high-
level output Propagation 

delay time,high-
impedance-to-low-level 

output

RL=110Ω,RE at 0V
(see Figure5 and
Figure6)

HVD3082E 2500 7000

ns

HVD3085E 1000 2500

HVD3088E 13 30

tPHZ

tPLZ

Propagation delay time,
high-level-to-high-
impedance output 

Propagation delay time,
low-level-to-high-
impedance output

RL=110 Ω,RE at 0V
(see Figure5 and
Figure6)

HVD3082E 80 200

ns

HVD3085E 60 100

HVD3088E 12 30

tPZH(SHDN)

tPZL(SHDN)

Propagation delay time,
shutdown-to-high-level 

output Propagation delay
 time,shutdown-to-low-

level output

RL=110Ω,RE at Vcc

(see Figure5)

HVD3082E 3500 7000

ns
HVD3085E 2500 4500

HVD3088E 1600 2600
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Switching Characteristics 

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN   TYP  MAX UNIT

tPLH
Propagation delay time,
low-to-high-level output

HVD3082E

CL=15pF(see 
Figure 9)

HVD3085E
75 200

ns
HVD3086E 100

tPHL
Propagation delay time,
high-to-low-level output

HVD3082E
HVD3085E

79 200
ns

HVD3088E 100

tsk(p) Pulse skew(ItPHL-tPLHl)
HVD3082E
HVD3085E

4 30
ns

HVD3088E 10
tr Output signal rise time VID=-1.5V to 1.5V,CL=15 pF

(see Figure9)
1.5 3

ns
tF Output signal fall time 1.8 3

tPZH
Output enable time to 

highlevel

HVD3082E

CL=15 pF,DE at 3V
(see Figure10 
and Figure11)

HVD3085E
5 50

ns
HVD3088E 30

tPZL
Output enable time to 

lowlevel

HVD3082E
HVD3085E

10 50
ns

HVD3088E 30

tPHZ
Output enable time from

 highlevel

HVD3082E
HVD3085E

5 50
ns

HVD3088E 30

tPLZ
Output disable time from

 lowlevel

HVD3082E
HVD3085E

8 50
ns

HVD3088E 30

tPZH(SHDN)

Propagation delay time,
shutdown-to-high-level 

output
CL=15 pF,DE at 0V,(see Figure12)

1600 3500

ns

tPZL(SHDN)

Propagation delay time,
shutdown-to-low-level 

output
1700 3500
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Parameter Measurement Information 
Test load capacitance includes probe and jig capacitance (unless otherwise specified). Signal 
generator characteristics: rise and fall time < 6 ns, pulse rate 100 kHz, 50% duty cycle. ZO = 50 Ω 
(unless otherwise specified)

Figure 1. Driver Test Circuit, VOD and VOC Without Common-Mode Loading

Figure 2. Driver Test Circuit, VOD With Common-Mode Loading
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Figure 3. Driver VOC Test Circuit and Waveforms

Figure 4. Driver Switching Test Circuit and Waveforms
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Figure 5. Driver Enable and Disable Test Circuit and Waveforms, High Output
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Figure 6. Driver Enable and Disable Test Circuit and Waveforms, Low Output

Figure 7. Driver Short-Circuit
Figure 8. Receiver Switching Test 

Circuit and Waveforms

Figure 9. Receiver Switching Test Circuit and Waveforms
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Figure 11. Receiver Enable and Disable Test Circuit and Waveforms, Data Output Low

WWW.SZTDBDT.COM

Figure 10. Receiver Enable and Disable Test Circuit and Waveforms, Data Output High
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Figure 12. Receiver Enable From Shutdown Test Circuit and Waveforms
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Figure 13. Test Circuit and Waveforms, Transient Overvoltage Test
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Figure 14. Equivalent Input and Output Schematic Diagrams
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Order information
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Revision history



WWW.SZTDBDT.COM

Package SOP8
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Package MSOP8
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Package DIP8
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Important statement:

●TUDI Semiconductor reserves the right to modify the product manual without prior notice! 
Before placing an order, customers need to confirm whether the obtained information is the 
latest version and verify the completeness of the relevant information.

●Any semi-guide product is subject to failure or malfunction under specified conditions. It is 
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor 
products for system design and whole machine manufacturing.And take the appropriate 
safety measures to avoid the potential in the risk of loss of personal injury or loss of property 
situation!

●TUDI Semiconductor products have not been licensed for life support, military, and 
aerospace applications,and therefore TUDI Semiconductor is not responsible for any 
consequences arising from the use of this product in these areas.

●If any or all TUDI Semiconductor products (including technical data, services) described or 
contained in this document are subject to any applicable local export control laws and 
regulations, they may not be exported without an export license from the relevant authorities 
in accordance with such laws.

●The specifications of any and all TUDI Semiconductor products described or contained in 
this document specify the performance, characteristics, and functionality of said products in 
their standalone state, but do not guarantee the performance, characteristics, and 
functionality of said products installed in Customer's products or equipment. In order to verify
 symptoms and conditions that cannot be evaluated in a standalone device, the Customer 
should ultimately evaluate and test the device installed in the Customer's product device.

●TUDI Semiconductor documentation is only allowed to be copied without any alteration of 
the content and with the relevant authorization.TUDI Semiconductor assumes no 
responsibility or liability for altered documents.

●TUDI Semiconductor is committed to becoming the preferred semiconductor brand for 
customers, and TUDI Semiconductor will strive to provide customers with better performance 
and better quallity products.
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