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5 Pin Configuration and Functions

D Package
16-Pin SOIC
Top View
Ve
O
. |1 16 Vee
a2 15 4B
v [ s 14 4A
c [] a4 13 ay
2y (] s 12 G
oA ] s 11 3y
2w |7 10 3A
oo [ ] s 9 3B
\.
Not to scale
Pin Functions
PIN
I/0 DESCRIPTION
NAME NO.
1A 2 | RS-485 differential input (noninverting).
1B 1 | RS-485 differential input (inverting).
1y 3 (0] Logic level output.
2A 6 | RS-485 differential input (noninverting).
2B 7 | RS-485 differential input (inverting).
2Y 5 (0] Logic level output.
3A 10 | RS-485 differential input (noninverting).
3B 9 | RS-485 differential input (inverting).
3Y 11 (0] Logic level output.
4A 14 | RS-485 differential input (noninverting).
4B 15 | RS-485 differential input (inverting).
Y 13 (0] Logic level output.
G 12 I Active-low select.
G | Active-high select.
GND 8 — Ground.
Vee 16 — Power supply.

Copyright © 2016, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Supply voltage, Vcc® -0.3 6 \Y
Voltage at any bus input (DC) -10 15 \%
Voltage at any bus input (transient pulse through 100 Q, see K 10) -30 30 \%
Input voltage at G and G, V, -0.5 Ve + 0.5 \Y
Receiver output current, lo -10 10 mA
Storage temperature, Tgyg -65 150 °C

(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 1/0 bus voltages, are with respect to GND.

6.2 ESD Ratings

VALUE | UNIT
A and B to GND +6000
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) o "
Vesp)y Electrostatic discharge All pins +5000 Y
Charged-device model (CDM), per JEDEC specification .
JESDgZZ—C101(2) ( P P All pins +2000

(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.

6.3 Recommended Operating Conditions

MIN NOM MAX| UNIT
Vee Supply voltage 4.75 5 5.25 \%
Voltage at any bus terminal A, B -7 12 \%
Viy High-level input voltage _ Vee \%
Vi Low-level input voltage GG 0.8 \%
Output current Y -8 8| mMA
Ty Junction temperature -55 125| °C

6.4 Thermal Information

SN65LBC173A-EP
THERMAL METRIC® D (SOIC) UNITS
16 PINS
03a Junction-to-ambient thermal resistance 78 °C/IW
03ctop Junction-to-case (top) thermal resistance 39.5 °C/IW
038 Junction-to-board thermal resistance 35.4 °C/IW
AL Junction-to-top characterization parameter 8.5 °C/W
AL Junction-to-board characterization parameter 35.1 °C/IW

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

report.

Copyright © 2016, Texas Instruments Incorporated
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6.5 Electrical Characteristics
over recommended operating conditions

PARAMETER TEST CONDITIONS MIN  TYP®  MAX|UNIT
Vir+  Positive-going differential input voltage threshold -80 -10| mVv
- — — —7TV<Veys12V (Vem=(Va+Ve)/2)
Vir.  Negative-going differential input voltage threshold -200 -120 mV
Vhys Hysteresis voltage (Vit+ — Vit-) 40 mvV
VIK  Input clamp voltage | =-18 mA -1.5 -0.8 \Y
Vou  High-level output voltage I\gz z Egom”;\/’ 2.7 4.8 \%
- See K 6
VoL Low-level output voltage I\QLD :_ gi?g mv, 0.2 04| V
loz  High-impedance-state output current Vo =0V to Ve -1 1] pA
Iy Line input current Sézei ig%]t)?tsovv, z: z ii z Y 09 mA
m ngh-levelllnput current Enable inputs G, G 110| pA
I Low-level input current -100 pA
R, Input resistance A, B inputs 12 kQ
. Vip=5V \C/;CaCtOV,Gat 32| pA
| u current =
“ i No load oatVee Gato 11 16| mA
(1) All typical values are at Vcc =5V and 25°C.
6.6 Switching Characteristics
over recommended operating conditions
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
te Differential output voltage rise time 2 7 ns
t Differential output voltage fall time Vip=-3Vto3V, 2 7 ns
tpLH Propagation delay time, low-to-high level output See ® 7 8 12 18 ns
tpHL Propagation delay time, high-to-low level output 8 12 18 ns
tpzH Propagation delay time, high-impedance-to-high-level output See @ 8 27 39 ns
tpHz Propagation delay time, high-level-output-to-high impedance 7 24 ns
tpzL Propagation delay time, high-impedance-to-low-level output See ® 9 29 39 ns
tpLz Propagation delay time, low-level-output-to-high impedance 12 18 ns
tsk(p) Pulse skew (|tp 1 — teHL]) 0.2 2 ns
teo)  Output skew® 3| ns
tepp) Part-to-part skew® 3| ns

(1) Output skew (tsk(q)) is the magnitude of the time delay difference between the outputs of a single device with all of the inputs connected
together.

(2) Part-to-part skew (tskpp)) is the magnitude of the difference in propagation delay times between any specified terminals of two devices
when both devices operate with the same input signals, the same supply voltages, at the same temperature, and have identical
packages and test circuits.

Copyright © 2016, Texas Instruments Incorporated 5
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100
10
B
2
5
1
0.1
85 105 125 145 165
Operating Junction Temperature (°C)
(1) See data sheet for absolute maximum and minimum recommended operating conditions.
(2) Silicon operating life design goal is 10 years at 105°C junction temperature (does not include package interconnect

life).
(3) Enhanced plastic product disclaimer applies.

& 1. SN65LBC173A-EP Wirebond Life Derating Chart

Copyright © 2016, Texas Instruments Incorporated
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6.7 Typical Characteristics

800 6
600 /
5
Vcc=0v/y ] Ht Vic=-7v
11 Vic=0V
?L 400 / T4 —H- v:g=12v
£ Vec=5V 5 [
S 200 / g -
5 o |+ Vic=-7TV
3 R T vic=ov
- 3
a o g \ | Vvic=12V
E =3
2 vz
wy 4l4
o - 4
200 v o ‘1;
/ 1
-400 /
-600 0
-10 -5 0 5 10 15 -150 -100 -50 0 50
Bus Input Voltage - V Differential Input Voltage — mV
VCC =5V TA = 25°C
2. Bus Input Current vs Bus Input Voltage 3. Output Voltage vs Differential Input Voltage
60 14
50 / = 13.5
2 e
< 2 pd
£ £ 13
L a0 = T —
g Vee =5.25V, CL =15 pF g L — //
£ ’ 3 125 /
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> ’ Rl
z Vec =5V, CL=15pF = /
o o 12
S | & /
7] (o
\ 20} Vcc=4.75V,CL=15pF < /
a
Q 115
° — — TPHL
10 ] / — TPLH
— 11
Vec =5V, No Load 55 -35 -15 5 25 45 65 85 105 125
Operating Junction Temperature (°C)
0
1 10 100
Signaling Rate (All Four Channels) - Mbps
4. Supply Current vs Signaling Rate (All Four Channels) K 5. Propagation Delay Time vs Free-Air Temperature

Copyright © 2016, Texas Instruments Incorporated 7


http://www.tij.co.jp/product/sn65lbc173a-ep?qgpn=sn65lbc173a-ep
http://www.tij.co.jp

13 TEXAS
INSTRUMENTS
SN65LBC173A-EP

JAJSCO6 —NOVEMBER 2016

WWW.tij.co.jp

7 Parameter Measurement Information

VA 2

6. Voltage and Current Definitions

InputB — —_——3V
Generator 500 |A : N /1-5 \'%
Y .
B Input A ‘\——-———/ ‘ ov
= tpLH — P “_‘ q “‘ tPHL
CL=15pF ——— VOH
(Includes Probe and Output Y 15V 90%__ 90%_
Generator 50 Q Jig Capacitance)

|
tr B &t M e
Generators: PRR = 1 MHz, 50% Duty Cycle,
tr <6 ns, Zo =500

7. Switching Test Circuit and Waveforms

1.5V A 4)

CL=15pF DV
L=15p G 1.5V 1.5V
(Includes Probe and _m_

Jig Capacitance)

||
tpzH — P f‘_ @& tPHz

— 'V H
v 15V VoH -0.5
Vce

GND

Generator

Generators: PRR =1 MHz, 50% Duty Cycle,
tr <6 ns, Zo =500

8. Test Circuit Waveforms, tpzy and tpyz

Copyright © 2016, Texas Instruments Incorporated
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Parameter Measurement Information (continued)

A
-15V » g
CL=15pF ———— 3V
(Includes Probe and G 1.5V 1.5V
‘ Jig Capacitance) ov
O= —
G -

tpzL —H‘ f‘— _H‘ ‘ﬂ_ tpLz
\

INET
Y 15V VoL + 0.5V
Vee oL

Generators: PRR =1 MHz, 50% Duty Cycle,
tr <6 ns, Zo =500

Generator

9. Test Circuit Waveforms, tpz and tp

O
100 Q VTE‘ST
Pulse Generator, 15 s —Pll¢- 1.5 ms Pl ‘
15 ps Duration, VT&ST
1% Duty Cycle N

1

K 10. Test Circuit and Waveform, Transient Over-Voltage Test

A Input B Input

Input Input

G Input G Input
P Vee Vee Y Output

1kQ 1kQ 50
Input - Input - Output

oy 100 kQ E} 8V 8V E} _J 8V A8V

11. Equivalent Input and Output Schematic Diagrams

Copyright © 2016, Texas Instruments Incorporated 9
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8 Detailed Description

8.1 Overview

The SN65LBC173A is a quadruple differential line receiver with tri-state outputs, designed for TIA/EIA-485 (RS-
485), TIA/EIA-422 (RS-422), and ISO 8482 (Euro RS-485) applications. This device is optimized for balanced
multipoint bus communication at data rates up to and exceeding 50 million bits per second. The transmission
media may be twisted-pair cables, printed-circuit board traces, or backplanes. The ultimate rate and distance of
data transfer is dependent upon the attenuation characteristics of the media and the noise coupling to the
environment.

The receiver operates over a wide range of positive and negative common-mode input voltages, and features
ESD protection to 6 kV, making it suitable for high-speed multipoint data transmission applications in harsh
environments. These devices are designed using LinBiICMOS®, facilitating low-power consumption and
robustness.

The G and G inputs provide enable control logic for either positive- or negative-logic enabling all four drivers.
When disabled or powered off, the receiver inputs present a high-impedance to the bus for reduced system
loading.

8.2 Functional Block Diagram

G
G
1A
uig 1Y
1B —O
2A
o 2Y
2B —O
3A
o 3Y
3B —O)
4A
o 4Y
4B———(

Copyright © 2016, Texas Instruments Incorporated

8.3 Feature Description

The device can be configured using the G and G logic inputs to select receiver output. The high voltage or logic
1 on the G pin allows the device to operate on an active-high, and having a low voltage or logic 0 on the G
enables active low operation. These are simple ways to configure the logic to match that of the receiving or
transmitting controller or microprocessor.

10 Copyright © 2016, Texas Instruments Incorporated
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8.4 Device Functional Modes

The receivers implemented in these RS-485 device can be configured using the

enabled or disabled. This allows users to ignore or filter out transmissions as desired.

% 1. Function Table®

G and G logic pins to be

INPUT ENABLES OUTPUT

A-B (Vip) G G Y
H X

V|D < _02 V L
X L
H X

-0.2V <V|p<-001V ?
X L
H X

-0.01V<Vp H
X L
L H

X z

OPEN OPEN

H X

Short circuit H
X L

Open circuit H X H

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

(off), ? = indeterminate

Copyright © 2016, Texas Instruments Incorporated
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9 Application and Implementation

x

/:

Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information
Extending SPI operation over RS-485 link.

9.2 Typical Application

The following block diagram shows an MCU host connected via RS-485 to a SPI slave device. This device can
be an ADC, DAC, MCU, or other SPI slave peripheral.

|SNG5LBC174A-EP | SN6SLBC173A-EP |
MCU or DSP I | | | PERIPHERIAL
SPI MASTER | | | | SPI SLAVE
| | | |
[ | I
SPISIMO I I g SPI MOSI
GPIO or Tie | | | !
Enabled | : | :
I
SPICS | || T {spics
| I
| I | L | GPIOor Tie
| | | Enabled
SPICLK i || I : SPI CLK
I
| | |
I
GPIO Optional | | ﬂ— | GPIO Optional
Handshaking | | Handshaking
__Z_ = ______
SPISOMI AT SPI MISO

Copyright © 2016, Texas Instruments Incorporated

X 12. DSP-to-DSP Link via Serial Peripheral Interface

9.2.1 Design Requirements

This application can be implemented using standard SPI protocol on DSP or MCU devices. The interface is
independent of the specific frame or data requirements of the host or slave device. An additional but not required
handshake bit is provided that can be used for customer purposes.

9.2.2 Detailed Design Procedure

The interface design requirements are fairly straight forward in this single source/destination scenario. Trace
lengths and cable lengths need to be matched to maximize SPI timing. If there is a benefit to put the interface to
sleep, GPIOs can be used to control the enable signals of the transmitter and receiver. If GPIOs are not
available, or constant uptime needed, both the enables on transmit and receive can be hard tied enabled.

12 Copyright © 2016, Texas Instruments Incorporated
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Typical Application (continued)

The link shown can operate at up to 50 Mbps, well within the capability of most SPI links.

9.2.3 Application Curves

500 mV 7*7'. m
-500 mV ——
5V -]
Y
ov ***:
13. Receiver Inputs and Outputs, 50-Mbps Signaling Rate

Copyright © 2016, Texas Instruments Incorporated
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10 Power Supply Recommendations

Place 0.1-uF bypass capacitors close to the power-supply pins to reduce errors coupling in from noisy or high-
impedance power supplies.

11 Layout

11.1 Layout Guidelines

For best operational performance of the device, use good PCB layout practices including:

* Noise can propagate into analog circuitry through the power pins of the circuit as a whole, as well as the
operational amplifier. Bypass capacitors are used to reduce the coupled noise by providing low impedance
power sources local to the analog circuitry.

» Connect low-ESR, 0.1-uF ceramic bypass capacitors between each supply pin and ground, placed as close to
the device as possible.

» Place termination resistor as close as possible to the input pins (if end point node).

» Keep trace lengths from input pins to buss as short as possible to reduce stub lengths and reflections on any
nodes that are not end points of bus.

» To reduce parasitic coupling, run the input traces as far away from the supply or output traces as possible. If
it is not possible to keep them separate, it is much better to cross the sensitive trace perpendicular as
opposed to in parallel with the noisy trace.

11.2 Layout Example

Termination Resistor

Reduce logic signal trace
when possible

K 14. Layout with PCB Recommendations

14 Copyright © 2016, Texas Instruments Incorporated
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
SN65LBC173AMDREP Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 LBC173AEP
SN65LBC173AMDREP.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 LBC173AEP
V62/13623-02XE Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 LBC173AEP

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN65LBC173A-EP :
o Catalog : SN65LBC173A

Addendum-Page 1


https://www.ti.com/product/SN65LBC173A-EP/part-details/SN65LBC173AMDREP
https://www.ti.com/product/SN65LBC173A-EP/part-details/V62/13623-02XE
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/sn65lbc173a.html

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 10-Nov-2025

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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MECHANICAL DATA
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NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
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