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4 Pin Configuration and Functions

1B8[] 1 16[] Ve
1A[] 2 15]] 4B
1v [l 3 14]] 4A
cll4 13]] 4y
2v[] 5 12[] G
2a(] 6 1] 3y
2B[ 7 10(] 3A
GNDI] 8 9l 3B

B 4-1. D or N Package

(Top View)
# 4-1. Pin Functions
PIN

AT o) TYPE() |DESCRIPTION
1B 1 | Channel 1 Inverting Differential Input
1A 2 | Channel 1 Non-Inverting Differential Input
1Y 3 O Channel 1 Output
G 4 | Active High Receiver Enable
2Y 5 O Channel 2 Output
2A 6 | Channel 2 Non-Inverting Differential Input
2B 7 | Channel 2 Inverting Differential Input
GND 8 GND | Device Ground
3B 9 | Channel 3 Inverting Differential Input
3A 10 | Channel 3 Non-Inverting Differential Input
3Y 11 O Channel 3 Output
G 12 I Active Low Receiver Enable
4Y 13 O Channel 4 Output
4A 14 | Channel 4 Non-Inverting Differential Input
4B 15 | Channel 4 Inverting Differential Input
Vee 16 POW | Device Supply

(1) Signal Types: | = Input, O = Output, I/O = Input or Output.
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5 Specifications

5.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Vee @ Supply voltage range -0.3 7 \%
V, Input voltage (A or B inputs) +25 \%
Vip @ Differential input voltage +25 Vv
Voltage range at Y, G, G -0.3 Vee + 0.5 \Y
Continuous total dissipation See Dissipation Rating Table
Ta Opera'ting free-air temperature SN65LBC173 -40 85 °C
range: SN75LBC173 0 70 °C
Tstg Storage temperature range -65 150 °C
!_ead temperature 1,6 mm (1/16 260 c
inch) from case for 10 seconds

(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 are with respect to GND.

(3) Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input.

5.2 Dissipation Ratings

PACKAGE Ta £25°C POWER DERATING FACTOR Ta =70°C POWER Ta = 85°C POWER
RATING ABOVE Tp = 25°C RATING RATING
D 1100 mW 8.7 mW/°C 708 mW 578 mW
N 1150 mW 9.2 mW/°C 736 mW 598 mW
5.3 Thermal Information

SOIC (D) PDIP (N)
THERMAL METRIC(") UNIT

16 Pins 16 Pins
R gua Junction-to-ambient thermal resistance 84.6 60.6 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 43.5 48.1 °C/W
R o8 Junction-to-board thermal resistance 43.1 40.6 °C/W
Wt Junction-to-top characterization parameter 104 27.5 °C/W
W Junction-to-board characterization parameter 42.8 40.3 °C/W
R gycot) Junction-to-case (bottom) thermal resistance N/A N/A °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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5.4 Recommended Operating Conditions

MIN NOM MAX UNIT
Supply voltage, Ve 4.75 5 5.25 \Y
Common-mode input voltage, V|c -7 12 \%
Differential input voltage, V|p 16 \Y
High-level input voltage, V4 2 \%
G inputs
Low-level input voltage, V,_ 0.8 V
High-level output current, loy -8 mA
Low-level output current, o, 8 mA
SN65LBC173 -40 85
Operating free-air temperature, Tp °C
SN75LBC173 0 70
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5.5 Electrical Characteristics

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
Vit Positive-going input threshold lo = -8 mA 0.2 Vv
voltage
V- Negative-going input threshold lo = 8 mA ~0.2 Vv
voltage
Vhys Hysteresis voltage (Vi1+ — Vi) 45 mV
Vik Enable input clamp voltage | =-18 mA -0.9 -1.5 \Y
VoH High-level output voltage Vip =200 mV, lon = -8 mA 3545 \Y
VoL Low-level output voltage Vip =-200 mV, loL =8 mA 0.3 0.5 \Y
High-impedance-state output _
loz current Vo=0VtoVce +20 MA
Ve = Other
Vig=12V, 53/0 inputs at 0.7 1
’ oV
Ve = Other
Vig =12V, OC{/C inputs at 0.8 1
i ’ oV
Iy Bus input A or B inputs mA
current _ Other
Vig=-7V, \5/3/0 " inputs at -0.5 -0.8
’ oV
Ve = Other
Vig=-7V, €CT  inputs at -0.4 -0.8
oV,
oV
iy High-level input current Viy=5V 20 pA
M Low-level input current Vi =0V -20 pA
los Short-circuit output current Vo=0 -80 -120| mA
Outputs enabled, Io=0, Vip=5 1 20
lec Supply current \ mA
Outputs disabled 0.9 1.4
(1)  Alltypical values are at Vo =5V and Ta = 25°C.
5.6 Switching Characteristics
VCC =5V, C|_ =15 pF, TA =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tpHL E@ﬁ:\?glﬂgl?tgjtlay me.igh-to Vin=-15Vto 1.5 n 22 30 ns
P tion delay time, low- t v seeme
ropagation delay time, low- to )
tPLH high-level output M 22 30 ns
tpzH Output enable time to high level See [¥] 6-2 17 30 ns
tpzL Output enable time to low level See [ 6-3 18 30 ns
tpHz Output disable time from high level |See [X| 6-2 35 45 ns
tpLz Output disable time from low level |See [X] 6-3 25 40 ns
tsk(p) Pulse skew (|tprL — tpLHl) See [ 6-2 0.5 6 ns
t Transition time See [ 6-1 5 10 ns
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5.7 Typical Characteristics

0.8
-8 -6 -4 -2 0 2 4 [ 8 10 12

BUS INPUT VOLTAGE (V)

5-5. Bus Input Current vs Input Voltage (Complementary
Input at 0 V)

SN65LBC173 55
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5-6. Propagation Delay Time vs Free-air Temperature
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6 Parameter Measurement Information

Generator r 1
(see Note A)

————— 15V
Input oV oV
Output | | 15V

CL=15pF tpLH — P —» & tpyL
T (see Note B) 90% +——— VoH

Output 13V 1.3V
10%H | | v
e I oL
ty —P
2V T vt N
TEST CIRCUIT VOLTAGE WAVEFORMS
Bl 6-1. t,q and t; Test Circuit and Voltage Waveforms
Vce
|_ - Output 2 kQ
15V sty 3V
Input 13V 13V
| CL=15pF | | ov
I (see Note B) tpzH —Nl le —» l¢— tpuz
| = See Note C I | o5V
L v
L Output | —— _—— VoH
$10pen 13V X si1closed
Generator ————ovVv =14V
(see Note A) - VOLTAGE WAVEFORMS

50 Q
(see Note D)

TEST CIRCUIT
A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, t, <6 ns, <6 ns, Zg =
50 Q.

B. C_ includes probe and jig capacitance.

C. Alldiodes are 1N916 or equivalent.

D. To test the active-low enable G, ground G and apply an inverted input waveform to G.

6-2. tpyz and tpzy Test Circuit and Voltage Waveforms

8 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: SN65LBC173 SN75LBC173
English Data Sheet: SLLS170


https://www.ti.com/product/ja-jp/sn65lbc173?qgpn=sn65lbc173
https://www.ti.com/product/ja-jp/sn75lbc173?qgpn=sn75lbc173
https://www.ti.com/ja-jp/lit/pdf/JAJSS03
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSS03F&partnum=SN65LBC173
https://www.ti.com/product/ja-jp/sn65lbc173?qgpn=sn65lbc173
https://www.ti.com/product/ja-jp/sn75lbc173?qgpn=sn75lbc173
https://www.ti.com/lit/pdf/SLLS170

13 TEXAS
INSTRUMENTS
www.ti.com/ja-jp

SN65LBC173, SN75LBC173
JAJSSO03F — OCTOBER 1993 — REVISED NOVEMBER 2023

Vee
2kQ
15V
f—_—\———— 3V
CL=15pF Input 13V 13V
= T (seeNote B) | | ov
= See Note C | |
tzL — > :4— tpy 7
S2 Open | |  S2Closed
Generator Output 13V S_i/—z v
(see Note A) S2 ’' oL
50 Q 0.5V
(see Note D) — VOLTAGE WAVEFORMS
TEST CIRCUIT
A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, t, <6 ns, <6 ns, Zg =
50 Q.
B. C_ includes probe and jig capacitance.
C. Alldiodes are 1N916 or equivalent.
D. To test the active-low enable G, ground G and apply an inverted input waveform to G.
6-3. tpz. and tp, z Test Circuit and Voltage Waveforms
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7 Detailed Description
7.1 Device Functional Modes

# 7-1. Function Table (Each Receiver)

DIFFERENTIAL INPUTS ENABLES(") OUTPUT

A-B G G Y
H X H

Vp20.2V
X L H
H X ?

-0.2V<Vp<02V

X L ?
H X L

Vps-02V
X L L
X L H z
H X H

Open Circuit
X L H

(1) H=high level, L = low level, X = irrelevant, Z = high impedance (off), ? = indeterminate

EQUIVALENT OF A AND B INPUTS

Vce

100 kQ
(A Only) |

Input

Receiver

| 18 kQ

100 kQ
(B Only)
|
|
__

— — Vcc

TYPICAL OF ALL OUTPUTS

Input

} — Y Output

|

TYPICAL OF G AND G INPUTS

Vce

{_
3—— Output
1

BJ 7-1. Schematics of Inputs and Outputs
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8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

81 FFa Ay bOEHBHMERITMSAE

RE2 AV IDEHIZ DOV TOBEZZITEDIZIL, ti.com DT SARBLEL 7 3V Z ZBANTLIZSWN, THREFOEME =
TIA 127V 7 U CTORERT L BRESNZT X TCOMMERICEATIX AV = AN ERZ TN ET, RO
WZOWTIE, B ESNIZRF 2 AV MIE EN TSGR AZ B TZE0,

82YR—-Fr-VY—=2X

TIE2E™ HAR—h « 74 —T AL, T V=T BRRGEH A DRI L FHI B 35 Mm% 2 X — bt ) B
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8.3 Trademarks

TI E2E™ is a trademark of Texas Instruments.
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10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

ples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
SN65LBC173D LIFEBUY SOIC D 16 40 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 65LBC173
SN65LBC173DR ACTIVE SOoIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 65LBC173
SN65LBC173N ACTIVE PDIP N 16 25 RoOHS & Green NIPDAU N/ A for Pkg Type -40 to 85 SN65LBC173N
SN75LBC173D LIFEBUY SoIC D 16 40 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 75LBC173
SN75LBC173DR LIFEBUY SoIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 75LBC173
SN75LBC173N ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 SN75LBC173N
SN75LBC173NE4 ACTIVE PDIP N 16 25 RoOHS & Green NIPDAU N/ A for Pkg Type Oto 70 SN75LBC173N

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© ead finish/Ball material - Orderable Devices 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.
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Important Information and Disclaimer:The information provided on this page represents TlI'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 SN75LBC173 :

o Military : SN55LBC173

NOTE: Qualified Version Definitions:

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN65LBC173DR SolIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
SN75LBC173DR SOIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN65LBC173DR SOIC D 16 2500 353.0 353.0 32.0
SN75LBC173DR SoIC D 16 2500 340.5 336.1 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN65LBC173D D SOIC 16 40 505.46 6.76 3810 4
SN65LBC173D D SOIC 16 40 507 8 3940 4.32
SN65LBC173N N PDIP 16 25 506 13.97 11230 4.32
SN75LBC173D D SoIC 16 40 505.46 6.76 3810 4
SN75LBC173D D SoIC 16 40 507 8 3940 4.32
SN75LBC173N N PDIP 16 25 506 13.97 11230 4.32
SN75LBC173NE4 N PDIP 16 25 506 13.97 11230 4.32
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