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TUDI-SN65HVD3082E/SN75HVD3082E/
SN65HVD3085E/SN65HVD3088E

Low power RS-485 transceiver
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Features O
Vce
@® Complies with or exceeds TIA/EIA-485A standard
requirements

@ Low static power DE

[os)

A

[ [ |
RE[ ]2 7 [
[ [ |
— 0.3 in active mode D[] | onD
— 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

SOP8/DIP8/MSOPS8

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.

Applications

@®Energy metering networks @ Building automation networks
@® Motor control @Battery-powered applications
@®Power inverters @ Telecommunications

@® Industrial automation
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Pin Functions

Simplify schematic

NAMEPIN NO. 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
Specifications
Absolute Maximum Ratings
over operating free-air temperature range unless otherwise noted®®
MIN MAX UNIT
Supply voltage,Ve -0.5 7 \%
Voltage at A or 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(seeFigurel3) -50 50 \%
Junction Temperature,T; 170
Storage temperature, Tsg -65 150
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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 1/0 bus voltages, are with respect to network ground terminal.

ESD Ratings
VALUE | UNIT
Human body model(HBM),per ANSI/ | Bus pins and GND | +15000
_ ESDAJEDECJS-001% :
V@sp) Electrostatic All pins +4000 v
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.
Recommended Operating Conditions
over operating free-air temperature range unless otherwise noted
MIN NOM MAX UNIT
Supply voltage,Vcc 4.5 55
\%
Voltage at any bus terminal (separately or common mode),Vi| -7 12
High-level input voltage(D,DE,or RE inputs),ViH 2 Vce \%
Low-level input voltage(D,DE,or RE inputs),Vin 0 0.8 \%
Differential input voltage,Vip -12 12 \%
Driver -60 60
Output current,lo mA
Receiverr -8 8
Differential load resistance,RL 54 60 Q
SN65HVD3082E,SN75HVD3082E 0.2
Signaling rate,1/tu Mbps
SN65HVD3085E 1
SN65HVD3088E 20
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Recommended Operating Conditions (Continued)

over operating free-air temperature range unless otherwise noted®

MIN NOM | MAX | UNIT
SN65HVD3082E(D package) -40 105
Oberating free- SN65HVD3082E(DGK and P
air'im ergtureT packages), SN65HVD3085E, -40 85
P A SN65HVD3088E
SN75HVD3082E 0 20
Junction temperature,Ts _40 130

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

sheet.

Thermal Informati

on, SN65HVD308xE

SN65HVD3085E, SN65HVD3088
SN65HVD3088E E
THERMAL METRIC D(SOIC) | DGK (VSSOP) P(PDIP) UNIT
8 PINS 8 PINS 8 PINS
Reia Junctlon—tg—amblent 116.7 1378 843 °C/W
thermal resistance
Reuc(top) Junctlon—f[o—case 56.3 312 65.4 oC/W
(top) thermal resistance
Roxs Junctlon—totboard thermal 63.4 717 62.1 oC/\W
resistance
Wor Junction-to-top 8.8 0.6 31.3 °C/W
characterization parameter
Wi Junction-to-board 62.6 70.5 60.4 °CIW
characterization parameter
WWW.SZTDBDT.COM
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Thermal Information, SNx5HVD3082E

SN65HVD3082E, SN65HVD3082
THERMAL METRIC” SN7SHVD30a28 = UNIT
D (SOIC) | DGK (VSSOP) P(PDIP)
8 PINS 8 PINS 8 PINS
Ro s Junctlon—to—a_lmblent thermal 114.4 1422 881 °C/W
resistance
Rescgon, Junctlon—to—c_ase (top)thermal 551 35.8 65.9 oC/W
resistance
Ress Junctlon—tojboard thermal 616 756 69.0 /W
resistance
W Junction-to-top characterization 88 08 352 °C/W
parameter
Wi Junction-to-board characterization 60.8 748 643 °C/W
parameter

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

application report.

Electrical Characteristics: Driver

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

PARAMETER TEST CONDITIONS MIN | TYP(1) | MAX | UNIT
lo=0,No Load 3 4.3
Vool Differential output Ri=54Q(seeFigurel) 15 2.3 v
voltage Ri=100 Q 2
Vrmest=-7 V to 12V(seeFigure2)| 1.5
Change in magnitude of
differential output See Figurel and Figure2 | -0.2 0 0.2 \%
voltage
Vooss Steady-state common- 1 26 3
mode output voltage
See Figure 3 \%
Change in steady-state
Vocssy  common-mode output -0.1 0 0.1
voltage
WWW.SZTDBDT.COM
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Electrical Characteristics: Driver (Continued)

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

PARAMETER TEST CONDITIONS MIN | TYP® MAX | UNIT
L See receiver input currents
loz High-im
'gh-impedance output in Electrical Characteristics:
current .
Receiver
I Input current D,DE -100 100 MA
le Short-circuitoutput | o\, '\, 1ov(see Figure 7) | -250 250 | mA
current
(1) All typical values are at 25°C and with a 5-V supply
Electrical Characteristics: Receiver
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN \' MAX | UNIT
Vi Pc_mtwe—gomg differential lL=-8 MA 85 10 mv
input threshold voltage
Vi Ne:\gatlve—gomg differential L=8mA 200 115 mv
input threshold voltage
Vhys Hysteresi voltage(V m+-Vir.) 30 mV
. Vio=200 mV,lon=-8 mA(see
Von High-level output voltage Figures) 4 4.6 \%
Vou Low-level output voltage Vio =-200 rr_1V,I028 mA(see 0.15 04 \%
Figure8)
loz High-impedance-state output Vo=0 OF Veo, RE=Ver 1 1 UA
current
V=12V V=5V 0.04 0.1
_ V=12V Vee=0V 0.06 | 0.125
l Bus input current mA
Vin=-7V,Vec=5V -0.1 -0.04
Vin=-7V,Vec=0V -0.05 | -0.03
WWW.SZTDBDT.COM
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Electrical Characteristics: Receiver (Continued)

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

PARAMETER TEST CONDITIONS MIN Vv MAX | UNIT
lin High-level input current,(RE) Vik=2V -60 -30 MA
I Low-level input current,(RE) Vii=0.8V -60 -30 MA

Differential input Vi=0.4 sin(4E611t)+0.5V,DE

Cuitf . 7 pF
capacitance atoVv
(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)
PARAMETER TEST CONDITIONS MIN | TYP® | MAX | UNIT
Driver and receiver |D at V.. or open,DE at V,RE at OV,No 425 | 900 | pA
enabled load
Drl\_/er en_abled, D at Ve.cor open,DE at Vc,RE at Vc,NO 330 | 600 | pA
I receiver disabled load
Rec_ewer (_anabled, D at V. or open,DE at OV,RE at OV,No 300 | 600 | pA
driver disabled load
Driver and receiver | 1, .\, or open,DE at oV.RE at Ve 0001| 2 | pA
disabled
Input to D is a 50%duty | ALL HVD3082E 203
Average power cycle squgre wgve at | ALL HVD3085E 205
Pave) dissipation max specified signal mW
rate Ri.=54Q V.=5.5V,T;| ALL HVD3088E 276
=130

() All typical values are at 25°C and with a 5-V supply.
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Switching Characteristics: Driver

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

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
Propagation delay time, HVD3082E 700 | 1300
tou Iow—to—hlgh-_level R.=540Q,C.=50pF HVD3085E 150 | 500
output Propagation delay . ns
(T . . (seeFigure4)
time,high-to-low-level HVD3088E 12 20
output
HVD3082E | 500 | 900 | 1500
N lefgrer?tlal ogtput 5|.gnal R.=540,C.=50pF HVD3085E 200 | 300
risetime Differential . ns
tr . . (seeFigure4)
output signal fall time HVD3088E 7 15
HVD3082E 20 200
toko) Pulse skew(Itrr.-tounl) R=54QC=30pF My na0gsE 5 50 | ns
(seeFigure4)
HVD3088E 14 2
Propagation delay time, HVD3082E 2500 | 7000
high-impedance-to-high- HVD3085E 1000 | 2500
tezn level output Propagation | Ri=110Q,RE at OV
. : . ns
trz delay time,high- (see Figure5 and
impedance-to-low-level Figureo) HVD3088E 13 30
output
HVD3082E 80 200
Propagation delay time, HVD3085E 60 | 100
towz high-level-to-high-| o _11 g re at ov
impedance output : ns
trz . . (see Figure5 and
Propagation delay time, . HVD3088E 12 30
; Figure6)
low-level-to-high-
impedance output
Propagation delay time, HVD3082E 3500 | 7000
tpzH(sHDN) shutdown—to—hlgh—level Ri=110Q,RE at Ve HVD3085E 2500 | 4500
output Propagation delay . ns
trzi(sHDN) i (see Figureb)
time,shutdown-to-low- HVD3088E 1600 | 2600
level output
WWW.SZTDBDT.COM
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Switching Characteristics

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

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
. _ HVD3082E
o Propaga.tlon delay time, HVD3085E 75 | 200 ns
low-to-high-level output
HVD3086E 100
HVD3082E
Propagation delay time, C.=15pF(see 79 | 200
L . . HVD3085E ns
high-to-low-level output Figure 9)
HVD3088E 100
HVD3082E 4 30
tsp) Pulse skew(ItpH-teunl) HVD3085E ns
HVD3088E 10
tr Output signal rise time Vio=-1.5V to 1.5V,C.=15 pF 15 3
. ns
tr Output signal fall time (see Figure9) 1.8 3
o ble ti HVD3082E 5 50
tom utput enable time to HVD3085E ns
highlevel
HVD3088E 30
: HVD3082E
o Outputlena:ble Itlme to HVD3085E 10 50 ns
owleve =
Ci=15 pF_,DE at 3V HVD3088E 30
(see FigurelO HVD3082E
' and Figurell
t,, |Outputenable time from g ) HVD30S5E 5 50 s
highlevel
HVD3088E 30
disable time f HVD3082E 8 50
o Output disable time from HVD3085E ns
lowlevel
HVD3088E 30
Propagation delay time,
trzisron) | Shutdown-to-high-level 1600 | 3500
output _
- : C.=15 pF,DE at 0V,(see Figurel?2) ns
Propagation delay time,
tezusHon) | sShutdown-to-low-level 1700 | 3500
output
WWW.SZTDBDT.COM
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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 Q

(unless otherwise specified)

| LERE
! A ¢ 28 270
0VM3V1DE Vob ==50pF
34?8 27QV
@ oC

1

Figure 1. Driver Test Circuit, Vob and Voc Without Common-Mode Loading

3750
| A
OA T

—
OVorsv_l>[: Vop §GOQ Viggr=-7Vto12V
«— .—f

log 3750 v
*—— VW TEST

1

Figure 2. Driver Test Circuit, Vop With Common-Mode Loading
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I
27 Q
A —MA— Va K -3.25V
. 27 0 VB .75V
Signal B
Generator 50 Q Voc VOC(PP) AVOC(SS)
50 pF e - 4_ —
i ‘ VocJ g \L__-_
I VAR
Figure 3. Driver Voc Test Circuit and Waveforms
- -—- -3V
Input 1.5V 1.5V
R 50 O | “_ | 0 V
L= Vob t t
Generator 50 Q l l = 90% __,_ i~ T~ YOD(H)
1 Output 0v7 Vv
= - |~_ t ] OD(L)
r f_h ‘_
Figure 4. Driver Switching Test Circuit and Waveforms
A Output - - _ __ 3V
0Vor3V
3V g‘rTesting A Output DE 15V 1.5V
0 V if Testing B Output : : ov
R . =110Q tPZH_NI — i 0;\/
Signal [ | - _-?_— VoH
Generator Output /£ 2.5V | Voo
tpuz—» [ o

Figure 5. Driver Enable and Disable Test Circuit and Waveforms, High Output
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5V
R =1100Q

- -—- -— 3V
DE 7|4 15V 15V
oV

t |
0Vor3v. Output PZL—P |4
3VirTesing  output o esour C teiz—p e 5V
DE - I Output ' .
Signal N 2.5V - -_* v
enerator = - - _* - oL
= 0.5V
Figure 6. Driver Enable and Disable Test Circuit and Waveforms, Low Output
0 ‘E f lo
T~ Vv — 44—
O——O0 Vv ID
. | ©
- Voltage V
Source 0)

Figure 7. Driver Short-Circuit

Figure 8. Receiver Switching Test
Circuit and Waveforms

Signal
Generator
| |
totH— & lld— teHL
] | ’ . . V
Y A 90% N O
igna - - - -
Gengrator OUtPUt | | 10% Y]
T | ] oL
Figure 9. Receiver Switching Test Circuit and Waveforms
WWW.SZTDBDT.COM
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Signal
Generator

Figure 10. Receiver Enable and Disable Test Circuit and Waveforms, Data Output High

ovD
Vee DEA L - ,— ——- - 3V
E
o 15V X -—- -—-f
8 | I- T T OV
| |
5V tpzL —p F— —» &tz
- | . Vee
B 15V /gy +05V
T T Voo

Figure 11. Receiver Enable and Disable Test Circuit and Waveforms, Data Output Low
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I
_ Vee 3V
Sw1tc_h Down for V4, =15V RE
15V or A Switch UpforV(A)=-1.5VO 1.5V '—
1.5V - - .
1kQ . i oV
= PZH(SHDN)
€, =15pF
T tPZL(SHDN)_" <
Signal —L sV ! - - VOH
Generator - |
R 15V ><
= ov - = VoL

Figure 12. Receiver Enable From Shutdown Test Circuit and Waveforms

DT

100 VrEsT <“
Pulse Generator, oV ‘
15 us Duration, [
1% Duty Cycle 15us —P 4 15ms —»

1

~—

“VIEST

Figure 13. Test Circuit and Waveforms, Transient Overvoltage Test
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D and RE Input DE Input
Vee r‘ Vee
50 kQ
500 O 500 O
Input - Input -
9V ﬂi 9V 50 k Ej
A Input B Input

Input

-

Input

16/21

A and B Output R Output
Vee—- -
_| 16V
Output Output
_| 16V 9V
Figure 14. Equivalent Input and Output Schematic Diagrams
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Order information

: Marking
Order Number Package Package Quantity On The park Temperature
NWN
SN65HVD3082EDGKR-TUDI MSOP8 Tape,Reel, 4000
3082G
SN65HVD3082EDR-TUDI SOP8 Tape,Reel, 4000 VP3082
SN65HVD3082EP-TUDI DIP8 Tube,50,A box of 2000 65HVD3082
NWK
SN65HVD3085EDGKR-TUDI MSOP8 Tape,Reel, 4000 -40°C to 85°C
3085G
SN65HVD3085EDR-TUDI SoP8 Tape,Reel, 4000 VP3085
NWH
SN65HVD3088EDGKR-TUDI MSOP8 Tape,Reel, 4000
3088G
SN65HVD3088EDR-TUDI SOP8 Tape,Reel, 4000 VP3088
NWM
SN75HVD3082EDGKR-TUDI MSOP8 Tape,Reel, 4000
3082E
0°C to 70°C
SN75HVD3082EDR-TUDI SoP8 Tape,Reel, 4000 VN3082
SN75HVD3082EP-TUDI DIPS Tube,50,A box of 2000 75HVD3082
Revision history
Date Revision Page
V1.0 2020/1 New 1-10
Update model and PDF
V1.1 2025-3 P 1-21
template
WWW.SZTDBDT.COM
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1
]
i
)
|
! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
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E1
E

I
I
]
]
]
H
' Dimensions Dimensions
H In Millimeters In Inches
' Symbol
H H' kj kj Min Max Min Max
]
— e A 0.800 1.200 0.031 0.047
C Al 0.000 0.200 0.000 0.008
A2 0.760 0.970 0.030 0.038
i —
b 0.30 TYP 0.012 TYP
C 0.15 TYP 0.006 TYP
D 2.900 3.100 0.114 0.122
0
A2 e 0.65 TYP 0.026 TYP
A
E 2.900 3.100 0.114 0.122
-— E1 4.700 5.100 0.185 0.201
<
S — e — *
L [T T J [} L 0.410 0.650 0.016 0.026
\ 0 02 6° 0° 6°
D
WWW.SZTDBDT.COM
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r

r

E j Symbol Min Non Max
EC jﬂ AT 6.28 6.33 6.38
A2 6.33 6.38 6.43
EC j] A3 7.52 7.62 i
£‘ f’\\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
R—\ /—R
T
‘[)—> B2 9.20 9.25 9.30
]ﬁu# C 557
-~ N
m m
D 1.52
T E 0.43 0.45 0.47
—
Y e F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
Al
[ro T 3.97 5.7 4,30
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 1i® 12° 19e
A2
A4
WWW.SZTDBDT.COM

20/21




TSR

Tudi Semiconductor

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.

WWW.SZTDBDT.COM
21/21



	页 1
	页 2
	页 3

