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5-1. D (SOIC), P (PDIP), and DGK (VSSOP) Packages, 8-Pin

(Top View)
3k 5-1. Pin Functions
PIN
e o TYPE DESCRIPTION
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)
Vee 8 Supply 4.5-V to 5.5-V supply
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5-2. SN65HVD3088E, NS Package, 14-pin

(Top View)
5k 5-2. Pin Functions, NS Package
PIN

e o TYPE DESCRIPTION
NC 1,8 No Connect Not Electrically Connected
R 2 Digital output Receive data output
RE 3 Digital input Receiver enable, active low
DE 4 Digital input Driver enable, active high
D 5 Digital input Driver data input
GND 6,7 Reference potential |Local device ground
Y 9 Bus 1/0 Differential transceiver input and output (complementary to Z)
4 10 Bus 1/0 Differential transceiver input and output (complementary to Y)
NC 12 No Connect Not Electrically Connected
NC 11 No Connect Not Electrically Connected
Vee 13,14 Supply 4.5-V to 5.5-V supply
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6 Specifications

6.1 Absolute Maximum Ratings

over operating free-air temperature range unless otherwise noted(") (2)

MIN MAX UNIT
Supply voltage, Ve -0.5 7 \%
Voltage at Aor B -9 14 \%
Voltage at any logic pin -0.3 Vee +0.3 \%
Receiver output current -24 24 mA
Voltage input, transient pulse, A and B, through 100 Q (see B 7-13) -50 50 \Y
Junction Temperature, T, 170 °C
Storage temperature, Tsig -65 150 °C

(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 1/0 bus voltages, are with respect to network ground terminal.

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC Bus pins and GND +15000
o Js-001 All pins +4000
Vesp) Electrostatic discharge - — \%
Charged-device model (CDM), per JEDEC specification JESD22-C101(?) +1000
Electrical Fast Transient/Burst, A, B, and GND®) +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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6.3 Recommended Operating Conditions

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

MIN NOM MAX| UNIT
Supply voltage, Ve 4.5 55 v
Voltage at any bus terminal (separately or common mode) , V, -7 12
High-level input voltage (D, DE, or RE inputs), Viy4 2 Vee \%
Low-level input voltage (D, DE, or RE inputs), V| 0 0.8 \Y
Differential input voltage, V|p -12 12 V
Output current, g Driver ~60 00 mA
Receiver -8 8
Differential load resistance, R 54 60 Q
SN65HVD3082E, SN75HVD3082E 0.2
Signaling rate, 1/ty, SN65HVD3085E 1| Mbps
SN65HVD3088E 20
SN65HVD3082E (D package) -40 105
Operating free-air temperature, Tp gzgg:xgggggggﬁéﬂ%@gggéages) -40 85 °C
SN75HVD3082E 0 70
Junction temperature, T -40 130 °C
(1)  The algebraic convention, in which the least positive (most negative) limit is designated as minimum is used in this data sheet.
6.4 Thermal Information, SN65HVD308xE
SN65HVD3085E, SN65HVD3088E SN65HVD3088E SN65HVD3088E
THERMAL METRIC() D (SOIC) DGK (VSSOP) P (PDIP) NS (SO) UNIT
8 PINS 8 PINS 8 PINS 14 PINS
Resa Junction-to-ambient thermal resistance 116.7 137.8 84.3 88.6 °C/IW
Reyctop) ~ Junction-to-case (top) thermal resistance 56.3 31.2 65.4 46.13 °C/W
Ress Junction-to-board thermal resistance 63.4 71.7 62.1 49.12 °C/W
Wyt Junction-to-top characterization parameter 8.8 0.6 31.3 14.17 °C/W
Wi Junction-to-board characterization parameter 62.6 70.5 60.4 48.6 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

6.5 Thermal Information, SNx5HVD3082E

SN65HVD3082E, SN75HVD3082E SN65HVD3082E
THERMAL METRIC(") D (SOIC) DGK (VSSOP) P (PDIP) UNIT
8 PINS 8 PINS 8 PINS

Rgya Junction-to-ambient thermal resistance 114.4 142.2 88.1 °C/W

Rescop) ~ Junction-to-case (top) thermal resistance 55.1 35.8 65.9 °C/W

Ress Junction-to-board thermal resistance 61.6 75.6 69.0 °C/W

Wyt Junction-to-top characterization parameter 8.8 0.8 35.2 °C/W

Wis 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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6.6 Electrical Characteristics: Driver

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

PARAMETER TEST CONDITIONS MIN TYP() MAX UNIT
lo =0, No Load 3 4.3
) ) R =54 Q (see @ 7-1) 1.5 2.3
|Vopl Differential output voltage \%
R, =100 Q 2
Vigst = -7 Vto 12V (see B 7-2) 1.5
Change in magnitude of differential = 7 = 7. B
AVop| output voltage See B 7-1 and B 7-2 0.2 0 0.2 \%
Vooiss Steady-state common-mode output 1 26 3
(S9) voltage
cn ———— See B 7-3 \%
ange in steady-state common- _
AVoc(ss)  mode output voltage 0.1 0 0.1
Peak-to-peak common-mode output
Voc(pp) voltage See B 7-3 500 mV
| High-impedance outout current See receiver input currents in
0z gh-imp P Electrical Characteristics: Receiver
Iy Input current D, DE -100 100 HA
los Short-circuit output current -7V<Vp<12V (see B 7-7) -250 250 mA

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

6.7 Electrical Characteristics: Receiver

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

PARAMETER TEST CONDITIONS MIN TYP() MAX UNIT
Positive-going differential input _
Vir threshold voltage lo =-8mA 85 10 mv
Negative-going differential input _ _ _
Vir- threshold voltage lo =8 mA 200 15 mv
Vhys Hysteresis voltage (Vi1+ — Vi1-) 30 mV
Vou High-level output voltage \7/_'3; 200 mV, lon = 8 mA (see 4 4.6 \Y;
VoL Low-level output voltage \7/_'3; —200mV, lo =8 mA (see 0.15 0.4 v
loz High-impedance-state output current |Vg = 0 or Ve, RE = Ve -1 1 MA
Vig=12V,Vee =5V 0.04 0.1
Vig=12V,Vee =0V 0.06 0.125
I Bus input current mA
VIH =-7 V, VCC =5V -0.1 -0.04
VIH =7 V, VCC =0V -0.05 -0.03
IiH High-level input current, ( RE) Vip=2V -60 -30 HA
I Low-level input current, ( RE) Vi =08V —60 -30 WA
Caitt Differential input capacitance x' = 0.4 sin (4E6mt) + 0.5V, DE at 0 7 pF

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

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

PARAMETER TEST CONDITIONS TYP(M) MAX| UNIT
. . D at V¢ or open, DE at V¢,
Driver and receiver enabled RE at 0 V., No load 425 900 HA
Driver enabled, receiver D at V¢ or open, DE at V¢,
| disabled RE at V¢, No load 330 600) WA
ce Receiver enabled, driver D at V¢ oropen, DE at0 V, 300 600 A
disabled RE at 0 V, No load H
Driver and receiver disabled | 22t Ycc or open, DE at0 V, 0.001 2| A
RE at VCC
Input to D is a 50% duty cycle |ALL HVD3082E 203
square wave at max specified ALL HVD3085E 205
Pve) Average power dissipation signal rate mwW
R . =54QVcc=5.5V, T;= |ALL HVD3088E 976
130°C

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

6.9 Switching Characteristics: Driver
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS TYP MAX| UNIT

Propagation delay time, low- HVD3082E 700 1300

tpLH to-high-level output R =54 Q, C, =50 pF

tpHL Propagation delay time, high- |(see & 7-4) HVD3085E 150 500 ns
to-low-level output HVD3088E 12 20
Differential output signal rise HVD3082E 900 1500

tr time RL=54Q, C_=50pF

t Differential output signal fall | (see B 7-4) HVD3085E 200 300 ns
time HVD3088E 7 15

HVD3082E 20 200
tsk(p) Pulse skew (|tppL — teLul) Z;: QA)CL =50 pF HVD3085E 5 50| ns
HVD3088E 1.4 2

Propagation delay time, HVD3082E 2500 7000

togm E'lf’t;‘):?"peda”"e'm'h'gh"e"e' R, =110, REat0V HVD3085E 1000 2500

tPZL . . . (See 7-5 and 7-6)
F’ropagatlon delay time, high- HVD3088E 13 30
impedance-to-low-level output
Propagation delay time, HVD3082E 80 200
high-level-to-high-impedance

tpnz output R.=110Q,REat0V HVD3085E 60 100 ns

tpLz Propagation delay time, (see B 7-5 and @ 7-6)
low-level-to-high-impedance HVD3088E 12 30
output
Propagation delay time, HVD3082E 3500 7000

tPZH(SHDN) shutdown-to-high-level OUtpUt RL =110 Q, RE at VCC

tPZL(SHDN) Propagation delay time, (See 7-5) HVD3085E 2500 4500 ns
shutdown-to-low-level output HVD3088E 1600 2600
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6.10 Switching Characteristics

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

PARAMETER TEST CONDITIONS TYP MAX| UNIT
HVD3082E
- Propagation delay time, low- HVD3085E 75 200 ns
to-high-level output
HVD3086E 100
_ = HVD3082E
o Propagation delay time, high- |CL = 15 pF (see B 7-9) HVD3085E 79 200 s
to-low-level output
HVD3088E 100
HVD3082E 4 30
tsk(p) Pulse skew (ltPHL - tPLHl) HVD3085E ns
HVD3088E 10
t, Output signal rise time Vp=-15Vto1.5YV, 15
= & 7- ns
t; Output signal fall time CL =15 pF (see B 7-9) 1.8
Output enable time to high veescas 5 50
utput enable time to hi
o IeveT 9 HVD3085E ns
HVD3088E 30
. HVD3082E 10 50
o1 gugljut enable time to low HVD3085E ns
v -
C_=15pF, HVD3088E 30
DEat3y HVD3082E
2 7_ & 7.
t Output enable time from high | (58 B 7-10.and B 7-11) 0 o e 5 s
PHZ level
HVD3088E 30
Output disable time from | P02t 8 50
utput disable time from low
oL Ieve? HVD3085E ns
HVD3088E 30
Propagation delay time,
tpzr(sHDN) shutdown-to-high-level output |c, =15 pF, DE at0 V, 1600 3500 s
¢ Propagation delay time, (see @ 7-12) 1700 3500
PZL(SHDN) | shutdown-to-low-level output

10 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: SN65HVD3082E SN75HVD3082E SN65HVD3085E SN65HVD3088E

English Data Sheet: SLLS562


https://www.ti.com.cn/product/cn/sn65hvd3082e?qgpn=sn65hvd3082e
https://www.ti.com.cn/product/cn/sn75hvd3082e?qgpn=sn75hvd3082e
https://www.ti.com.cn/product/cn/sn65hvd3085e?qgpn=sn65hvd3085e
https://www.ti.com.cn/product/cn/sn65hvd3088e?qgpn=sn65hvd3088e
https://www.ti.com.cn/cn/lit/pdf/ZHCSOI1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOI1O&partnum=SN65HVD3082E
https://www.ti.com.cn/product/cn/sn65hvd3082e?qgpn=sn65hvd3082e
https://www.ti.com.cn/product/cn/sn75hvd3082e?qgpn=sn75hvd3082e
https://www.ti.com.cn/product/cn/sn65hvd3085e?qgpn=sn65hvd3085e
https://www.ti.com.cn/product/cn/sn65hvd3088e?qgpn=sn65hvd3088e
https://www.ti.com/lit/pdf/SLLS562

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

SN65HVD3082E, SN75HVD3082E, SN65HVD3085E, SN65HVD3088E

ZHCSOI10 — AUGUST 2009 — REVISED JULY 2023

6.11 Typical Characteristics
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6-4. SN65HVD3088E RMS Supply Current versus Signal Rate
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6.11 Typical Characteristics (continued)
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6-7. SN65HVD3088E Driver Rise and Fall Time versus Temperature
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7 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. Zg = 50 Q (unless otherwise

specified).
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7-1. Driver Test Circuit, Vop and Voc Without Common-Mode Loading
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7-3. Driver V¢ Test Circuit and Waveforms
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7-4. Driver Switching Test Circuit and Waveforms
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7-10. Receiver Enable and Disable Test Circuit and Waveforms, Data Output High
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7-11. Receiver Enable and Disable Test Circuit and Waveforms, Data Output Low
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7-12. Receiver Enable From Shutdown Test Circuit and Waveforms
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7-13. Test Circuit and Waveforms, Transient Overvoltage Test
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7-14. Equivalent Input and Output Schematic Diagrams
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8 Detailed Description
8.1 Overview

The SNx5HVD308xE family of half-duplex RS-485 transceivers is suitable for data transmission at rates up
to 200 kbps (for SN65HVD3082E and SN75HVD3082E), 1 Mbps (for SN65HVD3085E), or 20 Mbps (for
SN65HVD3088E) over controlled-impedance transmission media (such as twisted-pair cabling). Up to 256 units
of SNx5HVD308xE may share a common RS-485 bus due to the family’s low bus input currents. The devices
also feature a high degree of ESD protection and typical standby current consumption of 1 nA.

8.2 Functional Block Diagram

8.3 Feature Description

The SNx5HVD308xE provides internal biasing of the receiver input thresholds for open-circuit, bus-idle, or
short-circuit fail-safe conditions. It features a typical hysteresis of 30 mV in order to improve noise immunity.
Internal ESD protection circuits protect the transceiver bus terminals against £15-kV Human Body Model (HBM)
electrostatic discharges.

The devices protect themselves against damage due to overtemperature conditions, through the use of a
thermal shutdown feature. Thermal shutdown is entered at 165°C (nominal) and causes the device to enter a
low-power state with high-impedance outputs.

8.4 Device Functional Modes

When the driver enable pin, DE, is logic high, the differential outputs A and B follow the logic states at data input
D. A logic high at D causes A to turn high and B to turn low. In this case the differential output voltage defined
as Vop = Va — Vg is positive. When D is low, the output states reverse, B turns high, A becomes low, and Vqp is
negative.

When DE is low, both outputs turn high-impedance. In this condition the logic state at D is irrelevant. The DE
pin has an internal pull-down resistor to ground, thus when left open the driver is disabled (high-impedance) by
default. The D pin has an internal pull-up resistor to V¢, thus, when left open while the driver is enabled, output
A turns high and B turns low.

5% 8-1. Driver Function Table

INPUT ENABLE(") OuTPUTS(")
FUNCTION
D DE A B
H H H L Actively drive bus High
L H L H Actively drive bus Low
X L Z z Driver disabled
X OPEN z 4 Driver disabled by default
OPEN H H L Actively drive bus High by default

(1) H=highlevel, L = low level, Z = high impedance, X = irrelevant

When the receiver enable pin, RE, is logic low, the receiver is enabled. When the differential input voltage
defined as V|p = V5 — Vg is positive and higher than the positive input threshold, V14, the receiver output, R,
turns high. When V|p is negative and lower than the negative input threshold, V,r_, the receiver output, R, turns
low. If V|p is b