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3.3 V FULL-DUPLEX RS-485/RS-422 DRIVERS AND BALANCED RECEIVERS
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FEATURES

@ Designed for INTERBUS Applications
@ Designed for RS-422 and RS-485 Networks o

@®Balanced Receiver Thresholds Vee EI: ]:’ A
@®1/2 Unit-Load (up to 64 nodes on the bus) R |:|:
@®Bus-Pin ESD Protection 15KV HBM D I:I:
@®Bus-Fault Protection of-7V to 12V

@® Thermal Shutdown Protection GND EI:
@®Power-Up/Down Glitch-free Bus Inputs and
Outputs

@®High Input Impedance With Low Vcc

® Monotonic Outputs During Power Cycling
@5-V Tolerant Inputs
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APPLICATIONS

@ Digital Motor Control

@ Utility Meters

@ Chassis-to-Chassis Interconnections
@CElectronic Security Stations

@ Industrial,Process,and Building Automation
@ Point-of-Sale(POS)Terminals and Networks
@®DTE/DCE Interfaces

DESCRIPTION

The SN65HVD379 is a differential line driver anddifferential-input line receiver that operates with
a3.3-V power supply.Each driver and receiver hasseparate input and output pins for full-duplexbus
communication designs.They are designed forbalanced transmission lines and interoperation
withANSI TIA/EIA-485A,TIA/EIA-422-B,ITU-T v.11,andSO 8482:1993 standard-compliant devices.
These differential bus drivers and receivers aremonolithic,integrated circuits designed for full-
duplexbi-directional data communication on multipointbus-transmission lines at signaling rates(1)
up to 25Mbps.The SN65HVD379 is ully enabled with noextermal enabling pins.

The 1/2 unit load receiver has a higher receiver inputresistance.This results in lower bus leakage
currentsover the common-mode voltage range,and reducesthe total amount of current that an RS
-485 driver isforced to source or sink when transmitting.

The balanced differential receiver input thresholdmakes the SN65HVD379 more compatible
withfieldbus requirements that define an extemal failsafestructure.

(1)The signaling rate of a line is the number of voltagetransitions that are made per second
expressed in the unitsbps (bits per second).
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ORDERING INFORMATION

SIGNALING RATE

UNIT LOADS

PART NUMBER"

SOIC MARKING

25 Mbps

1/2

SN65HVD379

(1) These are The D package is available taped and reeled. Add an R suffix to the part number (ie. SN65HVD379DR).

ABSOLUTE MAXIMUM RATINGS

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

UNIT
Vee Supply voltage range -03Vto6V
Va, Vi, Vy, Vz Voltage range at any bus terminal (A, B, Y, Z) -9Vto14V
VTRANS Voltage input, transient pulse through 100 Q. See Figure 8 (A, B, Y, 2)® -50to 50V
Vv Input voltage range (D, DE, RE) 05Vt 7V
PconT Continuous total power dissipation Internally limited ¢/
lo Output current (receiver output only, R) 11 mA

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values, except differential I/O bus voltages, are with respect to network ground terminal.

(3) This tests survivability only and the output state of the receiver is not specified.
(4) The Thermal shutdown protection circuit internally limits the continuous total power dissipation. Thermal shutdown typically occurs when
the junction temperature reaches 165C.

RECOMMENDED OPERATING CONDITIONS

over operating free-air temperature range unless otherwise noted

PARAMETER MIN NOM MAX| UNIT
Vee Supply voltage 3 36 3
Vjor Vic | Voltage at any bus terminal (separately or common mode) -7 12
1y Signaling rate SN65HVD379 25| Mbps
Ry Differential load resistance 54 60 (6]
ViH High-level input voltage D 2 Vee
Vi Low-level input voltage D 0 0.8 \%
Vio Differential input voltage -12 12
Driver -60
lon High-level output current - mA
Receiver -8
Driver 60
loL Low-level output current g mA
Receiver 8
Ta Ambient still-air temperature —40 85 C

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

over recommended operating conditions unless otherwise noted

PARAMETER TEST CONDITIONS MIN TYP!" MAX| UNIT
ViTs Positive-going differential input threshold voltage | I = -8 mA 0.2
Vir ‘l':rl;tg%tzregoing differential input threshold b = 8 mA 02 \'"
Vhys Hysteresis voltage (Vits —Vir_) 50 mV
Vip =200 mV, lnp= —8 mA, See Figure 7 2.4
Vo Output voltage - \'
Vip =—-200 mV, Ip = 8 mA, See Figure 7 0.4
Wy orVg=12V 020 035
:A O gus input current VaorVg=12V, Vec =0V | Other input 024 040 A,
- Va orVa= -7V atoVv 035 018
VaorVeg=-TV, Vee=0V -025 013
Cio Differential input capacitance Vip =04 sin (4E6rt) + 05V, DEat 0V 15 pF
lee Supply current Dat0 WV or Ve and No Load 21 mA
(1) All typical values are at 25C and with a 3.3-V supply.
RECEIVER SWITCHING CHARACTERISTICS
over recommended operating conditions unless otherwise noted
PARAMETER TEST CONDITIONS MIN TYP!" MAX| UNIT
teLn Propagation delay time, low-to-high-level output |y, = ~15V10 1.5V, C = 15pF, 25 45! ne
tpHL Propagation delay time, high-to-low-level output | See Figure 7
tekp) Pulse skew ([tpp - teonl) 7
tekpp)  Part-to-part skew™ 5
t Output signal rise time 5
ty Output signal fall ime 6

(1) All typical values are at 25C and with a 3.3-V supply
(2) tswpp is the magnitude of the difference in propagation delay times between any specified terminals of two devices when both devices
operate with the same supply voltages, at the same temperature, and have identical packages and test circuits.

DEVICE POWER DISSIPATION =P,

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Py Device power dissipation R, =60, C_= 50 pF, Input fo D a 50% duty cycle square wave at 197 | mw
indicated signaling rate Ty = 85C
FUNCTION TABLES
DRIVER RECEIVER
INPUT OUTPUTS DIFFERENTIAL INPUTS OUTPUTS
D Y z Vip = Va=Vg R
H H L Vips 0.2V L
L L H L02V=Vp=<02V ?
Open L H 02V=Vpg H
WWW.SZTDBDT.COM

10




ARIUES=

Tudi Semiconductor

|
PARAMETER MEASUREMENT INFORMATION
3T50+1%
1
Iy ¥ T
N I
0OVordVv Voo SR, o hd
7 0Vor3V ~DL:VDD 60 Q1%
< 7 ‘ —?vcvﬁmncmv
v 5
‘ Vz Wy 3750 +1%
| |
Figure 1. Driver Vg Test Circuit and Voltage and Figure 2. Driver Vg With Common-Mode Loading Test
Current Definitions Circuit
:’TC;‘E;-: = T‘ — Vopyss) ‘F‘U"v
VOD(RING)
0V Differential

Vontil_mer
—Vop(ss) £_¥c:é__ ——

Figure 3. Vgpring) Waveform and Definitions

Vooring) 1S measured at four points on the output waveform, corresponding to overshoot and undershoot from
theVop and Vgpy steady state values.

B G
270 +1% . N~ _J Vy

Voc(pp) AVogss)

w A .t
;EcL-sonizn% (I}C Voc ‘&___L_ _____ x

Cy Includes F D:ture and
Instrumentation Capacitance

Input: PRR = 500 kHz, 50% Duty Cycle, t, <6ns, ;<6 ns, Z5,=500

Figure 4. Test Circuit and Definitions for the Driver Common-Mode Output Voltage
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PARAMETER MEASUREMENT INFORMATION (continued)

———— 3V
L 1sv 1.5V
€, = 50 pF +20% L/(_\_

I
Cy Includes Fixture tpLH—bI |H— tpHL—bl Jl_i—

and Instrumentation — =2y
Capacitance 90% 90%%]
Voo 10542 | N Yo%
| I =2V

TR

Generator: PRR = 500 kHz, 50% Duty Cycle.{, <6 ns, ;<6 ns, Z5,=500

Input
Generator

Figure 5. Driver Switching Test Circuit and Voltage Waveforms

Y
Z 100 ©
1% Pulse Generator
15 ps duration
1% Duty Cycle
t.t <100 ns

Figure 8. Test Circuit, Transient Over Voltage Test
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EQUIVALENT INPUT AND OUTPUT SCHEMATIC DIAGRAMS
D Input R Output
~=Vce Voo ==—=—=—
o TR %
470 Q 50
Input - —"\\\r—¢— Output
av & s I 'y % ov
125 k@
/77 - T
Alnput
-==-VcC —-=—=-Vce

Y and Z Outputs
Vece—- t
____| 16V
Output

16V

—

77
R1/R2 R3
SMNESHVD3TY 9 kQ 45 k0
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Order information
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. Marking
Order Number Package Package Quantity On The park
SN65HVD379DR-TUDI SOP8 Tape,Reel, 2500 SN65HVD379DR
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Package SOP8

LSy

Dimensions Dimensions
Symbol In Millimeters In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
B 0.330 0.510 0.013 0.020
C 0.190 0.250 0.007 0.010
D 4.780 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
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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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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