'E Ordering & Technical Design & E Support &
6o quality documentation development training
I$ TEXAS SN65LBC176A, SN75LBC176A
INSTRUMENTS JAJSPHOG — MAY 2000 — REVISED FEBRUARY 2023
SNx5LBC176A, ZEEBI/NX - fS5 2 —N
18E 7 IC T, 2O DRI EARIET A fBE LTk

« 1 FK 30Mbps

o 12kV HBM %2 53 %" D ESD 1#i#

« ANSI =% TIA/EIA-485-A 3L 18 1SO 8482:1987
(E) LA

° 1&7@?1_

o JARDZNWEREED, BUVVRATA L TO VT RA
VROAGEE AR E

o THAT—TUREDIEF IR Y B B R
700mA LLF

o SIV~12V oFimE—RNELEHIFE

s G AN AL 5

o RIANDIE | AEFHIE

o BTz ANE—T LI —REE

o LI — N AR - £200mV (B KAE)

o L= RANEATUTA:50mV (FEHEAE)

o TUF e TV—=DNNT =T 7 | R0 —F 7 AR
e

o HLHKHE Q-Temp CTFIH AT EE
- BEEEOHEET IV r—rar
—  FERHIAE / RS HR
- EHHEF A ORE

2 {1

SNB5LBC176A, SN65LBC176AQ., SN75LBC176A #=
FRR T — R E, RILTFRA U R AR ET A B
TORIF T —XiBEEBELTREFENIZE /Uy

3

DE
4

D
2

RE
1

R

S THY, ANSI fﬁ*%@ TIA/EIA-485-A B LT ISO
8482 L HMAMEHVE T, A /*‘v—‘/\\a‘/ ESR(EE- CEPALPN
W (o9 2 e PR IZEE R TRy F o 7 PERE
Zemal ELETS,

SN65LBC176A . SN65LBC176AQ . SN75LBC176A
£, 3 AT = EEBT AL - RTANEEMASITA LY
—NEHEALTERY, E56% 5V H—ER CEELE
T RIANEL L —NIZENENT 7T 47 High, 777
47 Low DA F—T NEHZTEY ., TNHDAF—T )b
ZANERCHUNCBER 28T, HIAfilfEE L i RE St
HIEWTEET, RIANDZEBMH 1LV — "D EF)A
i, ZEE AT (110) N A R — Rtk 5L NES
TSN TVET, ZNHDOR—MI, RTA/NNT 1A
T—TNENTWDEGEE., F72 X Vee = 0 DA, 73AA
DA & E/IMET HIDICEREI SN TV ET, ZOR—h
XAV IEA ORI E LI Z Ff> TD72d KT /3 A

ANIR—=T 4T T TV r—a Al CnET, KT
ANREL Y —=RET 4 —T N TDHIEIED, TR
DIEEEMREIEF NI TEET,

Ny lr—%8

B PRopr—0) AAEF AR (ABFF)
SN65LBC176A D (SO|C) 4.9mm x 3.91mm
SN75LBC176A P (PDIP) 9.81mm x 6.35mm

1) FAFHERTRXTOR T —VIZonTiE, 7 —%—FDKE
IZHHESHERAE SR TSN,

Bus

7
4> B

T TIA/EIA-485-A DEFRIZLDEHHE ISR SN TODT0 | BRI Y M D 30% IHIIRS L, RAeD5MF4E AL TREm G

FHEERBCEET (MREKWRHE I Br a2 5 ),

PEFERRO TI RO W TONE AR U= O G RN, RS OME LRSI B B CEEANERIL T O T, 3% 5 IEAZRREGER O FBr i #u

www.ti.com TR C& | ZONERFITEIESIET, TI TIERIROIEMME B L0 4 M

BHROIEEER 2 Z BB ENET IO B WL ET,

IZOEEL UL —UURFEW - L ER A, FEREOREH e E DRINTIL, Z'J‘

English Data Sheet: SLLS376


https://www.ti.com/product/ja-jp/sn65lbc176a?qgpn=sn65lbc176a
https://www.ti.com/product/ja-jp/sn75lbc176a?qgpn=sn75lbc176a
https://www.ti.com/ja-jp/lit/pdf/JAJSPH0
https://www.ti.com/product/ja-jp/SN65LBC176A?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/SN65LBC176A?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/SN65LBC176A?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/SN65LBC176A?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLLS376

SN65LBC176A, SN75LBC176A
JAJSPHOG — MAY 2000 — REVISED FEBRUARY 2023

Table of Contents

3 Revision History............ccccooiiiiiiii e
4 Pin Configuration and Functions.....................c..cc...
5 Specifications.................ccccooiiii
5.1 Absolute Maximum Ratings.........cccccocciiiiiiiniiienenns
5.2 Dissipation Ratings...........ceiiiiiiiiiiieeeeeee
5.3 Recommended Operating Conditions............c.c..........
5.4 Thermal Information..........c.cccooveeveeniiiieeniceecee
5.5 Driver Electrical Characteristics..........ccccoovvcienicnncene
5.6 Driver Switching Characteristics............ccccoovveerieen.
5.7 Receiver Electrical Characteristics..............cccceeeenniene
5.8 Receiver Switching Characteristics.............cccccevveeennee

I3 TEXAS
INSTRUMENTS
www.ti.com/ja-jp
Typical CharacteristiCs............cccceiiiiieniiie e 8
IRGA=BBNTETE B oo 12
6 Detailed Description...............ccccvviivviiiiii e, 15
6.1 Device Functional Modes.........cccccevveeieiiieeeeeeieieneien, 15
7 Device and Documentation Support........................... 16
7.1 RF 2 A DT FNEAZ AT ID T e 16
T2 VIR =B U =Rt 16
.3 B et 16
7.4 S REICBE T DR H e, 16
7.5 FHREEE oo 16

8 Mechanical, Packaging, and Orderable Information.. 16

3 Revision History

EEE S REORFIIBET 2R L TOET, TOSGETBEEITIEERIEC TOET,

Changes from Revision F (January 2023) to Revision G (February 2023) Page
* Changed the Thermal Information table.................ouiiiiiiiiii et e e e e e e e e e e e aaanes 5
Changes from Revision E (January 2023) to Revision F (January 2023) Page
* Changed the SN65LBC176AQ values in the Thermal Information table...............cccccoiiiiiiiiiiii e, 5
Changes from Revision D (August 200/8) to Revision E (January 2023) Page
o RF2 AR DOTHH A AL AT NVAY DT =Y MIZETE ittt 1
* Added the Thermal Information table................oooi i 5

2 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: SN65LBC176A SN75LBC176A

English Data Sheet: SLLS376


https://www.ti.com/product/ja-jp/sn65lbc176a?qgpn=sn65lbc176a
https://www.ti.com/product/ja-jp/sn75lbc176a?qgpn=sn75lbc176a
https://www.ti.com/ja-jp/lit/pdf/JAJSPH0
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPH0G&partnum=SN65LBC176A
https://www.ti.com/product/ja-jp/sn65lbc176a?qgpn=sn65lbc176a
https://www.ti.com/product/ja-jp/sn75lbc176a?qgpn=sn75lbc176a
https://www.ti.com/lit/pdf/SLLS376

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

SN65LBC176A, SN75LBC176A
JAJSPHOG — MAY 2000 — REVISED FEBRUARY 2023

4 Pin Configuration and Functions

R[] 1 vee
RE [ | 1 s
pE [ | ] A
o [] 4 5 | ] onD

Not to scale

4-1. SN65LBC176AQD (Marked as B176AQ)
SN65LBC176AD (Marked as BL176A)
SN65LBC176AP (Marked as 65LBC176A)
SN75LBC176AD (Marked as LB176A)
SN75LBC176AP (Marked as 75LBC176A)
(Top View)

R 4-1. Pin Functions

NO NAME TYPE DESCRIPTION
1 R (0] Receive data output
2 RE I Receiver enable, active low
3 DE | Driver enable, active high
4 D | Driver data input
5 GND GND Device ground
6 A /0 Bus 1/O port, A (complementary to B)
7 B /0 Bus 1/O port, B(complementary to A)
8 Vee P 5V Supply Pin
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5 Specifications

5.1 Absolute Maximum Ratings

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

VALUE UNIT

Supply voltage, Ve @ -0.3t06 \%
Voltage range at any bus terminal (A or B) -10to 15 \%
Input voltage, V, (D, DE, R, or RE) -0.3to Vg + 0.5 \%

Bus terminals and GND, Class 3, A: (3 12 kV

Bus terminals and GND, Class 3, B: (4 400 V
Electrostatic discharge:

All terminals, Class 3, A 3 kV

All terminals, Class 3, B 400 \
Continuous total power dissipation(*) See Dissipation Rating Table
Storage temperature range, Tgg —65 to 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 /0 bus voltage, are with respect to network ground terminal.

(3) The maximum operating junction temperature is internally limited. Use the dissipation rating table to operate below this temperature.

(4) Tested in accordance with MIL-STD-883C, Method 3015.7

5.2 Dissipation Ratings

PACKAGE Ta £25°C DERATING FACTOR(") Ta=70°C Ta=85°C Ta=125°C
POWER RATING ABOVE Tp = 25°C POWER RATING | POWER RATING | POWER RATING
D 725 mW 5.5 mW/°C 464 mw 377 mW 145 mW
P 1000 mW 8.0 mwW/°C 640 mwW 520 mW —
(1) This is the inverse of the junction-to-ambient thermal resistance when board-mounted and with no air flow.
5.3 Recommended Operating Conditions
MIN NOM MAX| UNIT
Vee Supply voltage 4.75 5 5.25 \%
V,orV,c Voltage at any bus terminal (separately or common mode) -7 12 \Y
Viy High-level input voltage D, DE, and RE Vee \%
Vi Low-level input voltage D, DE, and RE 0 0.8 \%
Vip Differential input voltage(® —12(1) 12 \%
lon High-level output current Driver 60 mA
Receiver -8
loL Low-level output current Driver 60 mA
Reciever 8
SN65LBC176AQ —40 125
Ta Operating free-air temperature SN65LBC176A -40 85 °C
SN75LBC176A 0 70

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

)

Differential input /output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.
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5.4 Thermal Information

All Devices in 'P" SN65LBC176ADR | OPNs Not Listed in

Package SN65LBC176AQDR | Previous Column
THERMAL METRIC(") UNIT

P (PDIP) D (SOIC) D (SOIC)

8-Pins 8-Pins 8-Pins
R aia Junction-to-ambient thermal resistance 65.7 116.7 110 °C/W
R guc Junction-to-case thermal resistance 54.7 56.3 441 °C/W
R 6B Junction-to-board thermal resistance 421 63.4 53.5 °C/W
Wt Junction-to-top characterization parameter 23 8.8 4.8 °C/W
Y B Junction-to-board characterization parameter |41.7 62.9 52.7 °C/W

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

report.

5.5 Driver Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP() MAX UNIT
Vik Input clamp voltage I =-18 mA -1.5 -0.8 \
SN65LBC176AQ 1.5 4 6
lo=0 SNB5LBC176A, 4 v
SN75LBC176A
R =54 Q, See [¥] 6-1 SN65LBC176AQ 0.9 1.5 6
[ Voo | Differential output voltage SNB5LBC176A 1 1.5 3 v
SN75LBC176A 1.1 1.5 3
SN65LBC176AQ 0.9 1.5 6
Viest =—7 to 12V, See [X] 6-2 SN65LBC176A 1 1.5 3 \%
SN75LBC176A 1.1 1.5 3
AlVop| Change in magnitude of differential o _ .
output voltage See [¥ 6-1 and [X] 6-2 0.2 0.2 \Y
SN65LBC176AQ 1.8 24 3
Y Steady-state common-mode output v
oc(ss) voltage SN65LBC176A, 1.8 2.4 2.8
SN75LBC176A
See [4] 6-1
SN65LBC176AQ -0.2 0.2
AV, Change in steady-state common- vV
OCS)  mode output voltage SNBSLBC176A, 01 0.1
SN75LBC176A : )
loz High-impedance output current See receiver input currents
lin High-level enable input current V=2V —-100 vA
I Low-level enable input current V=08V -100 A
los Short-circuit output current -7V<Vps12V -250 250 mA
Receiver disabled and driver enabled 5 9
lec Supply current \l\/llozlc?azr Vee, Receiver disabled and driver disabled 0.4 0.7 mA
Receiver enabled and driver enabled 8.5 15

(1) Alltypical values are at Vcc =5V, Ta = 25°C.
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5.6 Driver Switching Characteristics

over recommended operating conditions (unless otherwise noted)

TEST SN65LBC176AQ gns:tgg:;gz
PARAMETER CONDITIONS UNIT
MIN TYP() MAX MIN  TYP() MAX
tpLH Propagation delay time, low-to-high-level output 2 12 2 6 12 ns
tpHL Propagation delay time, high-to-low-level output R =540 2 12 2 6 12 ns
tsk(p) Pulse skew (| tpiy — tpHL | ) C_ =50 pF, 2 0.3 1 ns
: - - . See [¥ 6-3
te Differential output signal rise time 1.2 " 4 7.5 1 ns
tf Differential output signal fall time 1.2 " 7.5 1 ns
tpzH Propagation delay time, high-impedance-to-high-level R =110 Q,
output See 1% 6-4 22 12 22 ns
tpzL Propagation delay time, high-impedance-to-low- level R = ?10 Q, 25 12 22 ns
output See [¥] 6-5
tpHz Propagation delay time, high-level-to-high- impedance R = ‘110 Q, 22 12 22 ns
output See [X] 6-4
tpLz Propagation delay time, low-level-to-high- impedance R, = 1\10 Q, 22 12 22 ns
output See [X] 6-5
(1) Alltypical values are at Vcc =5V, Ta = 25°C.
5.7 Receiver Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP() MAX UNIT
Vir+ Positive-going input threshold voltage lo=-8 mA 0.2 \%
Vir_ Negative-going input threshold voltage | 8 mA -0.2 \%
=8m
Vhys Hysteresis voltage (VIT + - VIT -) ° 50 mV
Vik Enable-input clamp voltage II=-18 mA -15 -0.8 \Y
VoH High-level output voltage Vip =200 mV, lon = -8 mA, See [¥ 6-6 4 49
VoL Low-level output voltage V|p =-200 mV, lon = 8 MA, See ¥ 6-6 0.1 0.8
SN65LBC176AQ -10 10
loz High-impedance-state output current Vo =0to Vee SNB5LBC176A, -1 1 WA
SN75LBC176A
VIH =12V, VCC =5V 0.4 1
VIH =12V, VCC =0 0.5 1
N Bus input current Other inputat 0 V mA
VIH =-7YV, VCC =5V -0.8 -0.4
VIH =-7YV, VCC =0 -0.8 -0.3
iy High-level enable-input current V=2V -100 uA
I Low-level enable-input current V=08V -100 uA
Receiver enabled and driver disabled 4 7
Icc Supply current \r\?oj:azr Vee, Receiver disabled and driver disabled 0.4 0.7 mA
Receiver enabled and driver enabled 8.5 15
(1) Alltypical values are at Ve =5V, Ta = 25°C.
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5.8 Receiver Switching Characteristics

over recommended operating conditions (unless otherwise noted)

SN65LBC176A
SN65LBC176AQ
PARAMETER TEST CONDITIONS SN75LBC176A UNIT
MIN TYP() MAX MIN TYP() MAX

tpLH Propagation delay time output T 7 30 7 13 20 ns

- - Vp=-15Vto15YV,
tpHL Propagation delay time output | See 4] 6-7 7 30 7 13 20 ns
tsk(p) Pulse skew ( | tpLH — tPHL | ) 6 0.5 1.5 ns
te Rise time, output 5 21 3.3 ns

See [¥] 6-7

tf Fall time, output 5 21 3.3 ns
tpzH Output enable time to high level 50 30 45 ns
tpzL Output enable time to low level 50 30 45 ns

- - - C_ = 10 pF, See [X] 6-8
tpHz Output disable time to high level 60 20 40 ns
tpLz Output disable time to low level 60 20 40 ns
(1) Alltypical values are at Vcc =5V, Ta = 25°C.
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Typical Characteristics

TeK Run: 10.0G5/s ET Hi Res [
I

T
i

Ui :

'\:'i{[“ .
S

;-{@ 200V M5.00m AlJ -1.23V
chl 1.00vQ

120 Q 120 Q

Driver Input —D}E E{}i Receiver Output

5-1. Typical Waveform of Non-Return-To-Zero (NRZ), Pseudorandom Binary Sequence (PRBS) Data at
100 Mbps Through 15m, of CAT 5 Unshielded Twisted Pair (UTP) Cable

TIA/EIA-485-A defines a maximum signaling rate as that in which the transition time of the voltage transition of a
logic-state change remains less than or equal to 30% of the bit length. Transition times of greater length perform
quite well even though they do not meet the standard definition.
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RMS Supply Current vs Frequency

20 Legand

e [river ICC - No Load
— [iver ICC - 54 Ohm | | S0pF Load

80

Rpeceiver loc - No Load

s Apceiver loc -10pF Load

w £ L a ~J
o o (=] o (=]

ICC - RMS Supply Current - mA

[
o

10

0 4 g 12 16 20 24 28
f - Frequency - MHz

5-2. RMS Supply Current vs Frequency

Logic Input Current vs Input Voltage
-24

TA=25C
VCC=5V

-20

Il - Input Current - uA
= =
L o

(]

o 0.5 1 15 2 2.5 3 35 4 45 5
VI - Input Voltage - V

5-3. Logic Input Current vs Input Voltage

Input Bus Current vs Input Bus Voltage
0.4

TA=25C
VCC =5V

0.3

124 o
=1 - o

Il - Bus Input Current- uA

o
=

-0.2

-0.3

-6 -4 -2 Q 2 4 6 8 10 12
VI - Bus Input Voltage - V

5-4. Input Current vs Input Voltage

Low-Level Output Voltage vs Low-Level Qutput Current
1.6

VOL - Low Level Output Voltages - V

0.2

4] 10 20 30 40 50 60 70 80
10L - Low Level Output Currents - mA

B 5-5. Low-Level Output Voltage vs Low-Level
Output Current
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VOH - High Level Output Voltage - V

Driver High-Level Output Voltage
vs
High-Level Output Current

TA=25C
— VCC =475V
— VOO =5V

— VCC=5.25V

a
-0 -10 -20 -30 -40 =50 -60 -70 -80
|OH - High Level Output Current - mA
] 5-6. Driver High-Level Output Voltage vs High-

Level Output Current

VOD - Output Differential Voltage - V

Driver Differential Output Voltage
Vs
Case Temperature

28 //
24

VCC =5V
VIH=3V
Load = 5402
2
16
12
0.8
04
L]
-40 -20 o 20 40 ) 80

T - Temperature - C

5-7. Driver Differential Output Voltage vs Case
Temperature

TPHL - Receiver Propagation Delay - ns

Receiver Propagation Delay
Vs
Case Temperature
16

14
VEC =5V
12

10

0

40 <25 -10 5 20 35 50 65 80 95
T-Temperature - C

110 125

Eq 5-8. Receiver Propagation Time vs Case
Temperature

Tpd - Driver Propagation Delay - ns

B 5-9. Driver Propagation Delay Time vs Case

Driver Propagation Delay Time
Vs
Case Temperature

VCC=5V
88

8.6
2.4

8.2

7.8
7.6
7.4

7.2

6.8

40 -25 -10 5 20 35 50 65 80 95
T-Temperature - C

110 125

Temperature

10
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100

90

80

70

&0

50

40

30

10 - Driver Output Current - mA

20

10

TA=25C

Driver Output Current
Vs
Supply Votlage

2 3 4 5 [
VCC - Supply Voltage - V

5-10. Driver Output Current vs Supply Voltage
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INT A —F EER
270
Oor3V >
P 27Q Voe
=

6-1. RS54 /XVop LU Voc

Vtest
R1
375Q
T Y
D
0Vor3V RL = 60Q Voo
z
R2
-7V < Vg <12V 3750
Vtest

E 6-2. |“5’f/\” V0D3

fffffff 3V
l CL = 50 pF Input 15V 15V
see Note B : : ov
RL=540| ) | |
Generator 50 O Vo TR I S G
(see Note A) | ! o-- ~15V
90%
Output  50% A+ N 10%

" I~ 15V
t» = P

VOLTAGE WAVEFORMS
A, ATIVARE, LR ORHEEZFF OV 2 3L — 0BG S E T, PRR < 1MHz, 50% 7 =—7 ¢+ A 27/L t, S 6ns, t < 6ns, Zg = 50Q,
B. CLllid7n—7LrEORENEENET,

B 6-3. RS A /N\TR MEKEBRERA

TEST CIRCUIT

Output

3V |
C_ =50 pF I RL=1100Q w e "(*)i\'/VOH
gy I o fosv TR
oz P Vor =0V
" TEsTcRoUT VOLTAGE WAVEFORMS

A, ATV ARE, LR ORHEZFF OV 2 3L — 0BG SE T, PRR < 1MHz, 50% 7 =—7 ¢+ A 7/L t, < 6ns, t < 6ns, Zg = 50Q,
B. CLlitid7e—T7LinBEOFENGENET,

B 6-4. RS A/N\TR MEKEBRERA
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5V
—————————— 3V
RL=110Q Input 15V 15V
| | oV
Output toy, —T—P ! '
b S ol P

CL =50 pF
Generator (see Note B)

(see Note A)

- TEST CIRCUIT

VOLTAGE WAVEFORMS

A, ATIVAE, LR ORHEER FFO Y = kL — 2B SE T, PRR < 1MHz, 50% 7 =—7 ¢+ A7V t, < 6ns, t < 6ns, Zg = 50Q,

B. CLli7n—7LihRORRIEENET,

6-5. RSANT R MEIREBERE

Generator
(see Note A) 500
15V CL=10pF
(see Note B)
= oV Output
TEST CIRCUIT

*tR‘i

e

VOLTAGE WAVEFORMS

A AJISVRE, LT OREE ROV = kL — 2SI ET, PRR € 1IMHz, 50% 7 =2—7 (A 2/L t, < 6ns. t < 6ns., Zg = 50Q,

B. CLiix7e—7 L REORENGENET,

K 6-7. Lo —NT R MEIREBRERK
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15V S1

2kQ S2
-15V —o e 5V

CL=10pF
(see Note B)

G t
enerator 50 O

(see Note A) O
f N

TEST CIRCUIT =

3V 3V
S1to1.5V S1to-1.5V
S2 Open Input S2 Closed
S3 Closed S3 Open
oV ov
| L I
Von
Output Output
p! oV p
3V 3V
S1to1.5V S1to-1.5V
S2 Closed Input S2 Closed
S3 Closed S3 Closed
oV ov

Output Output

VOLTAGE WAVEFORMS
A, ATIVAL, LFORHEERFF OV 2 R — 2B SE T, PRR < 1MHz, 50% 7 =—7 ¢+ %A 27/V t, < 6ns, t < 6ns, Zg = 50Q,
B. CLiiZ7m—7LIRHORENREENET,

6-8. Lo —NT X MEIREBERE
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6 Detailed Description
6.1 Device Functional Modes

6.1.1 Function Tables

DRIVER

INPUT ENABLE OUTPUTS
D DE A B
H H H L
L H L H
X L z z
Open H H L

RECEIVER
DIFFERENTIAL INPUTS ENABLE("Y  OUTPUT(")

Va-Vg RE R
Vipz20.2V L H
-02V<Vp<02V L ?
Vps-0.2V L L
X H Z
Open L H

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

6.1.2 Schematics

D, DE, and RE Inputs
- Vee

100 kQ

1kQ
Input - Input

B Input Aand B Outputs
\V; I
R Output ce
Vee =77
R 16V
B o N Output
Output Input utpu
R J 16V
sv. | 4V ]l 4k A ) | 0 -
,,,,, x
6-1. Schematics of Inputs and Outputs
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7 Device and Documentation Support

71 RFa A2 MNOEFBMEZITISAE

R 2 A RO FEHHT DN TOEEZ ST HA IS, ti.com DOF ASARELL 7 4 L F 22BN TIESW, [H#HO@EM A%
TWD %27y 7 LU TRERT DL BHEISNIT X TORGERICEAT XAV = ANl 2 T EAVET, 2 EOFEM
WZOWTE B ESNTERF 2 A MIE EFN TV DSGETEEAZ ZELTE S0,

72H9R—-pF-VY—-2R

TIE2E™ YR —h -7+ —F AT, = V=T BRRGEEHE ORI ERFHIE T b M oF 2 — )bt 2 D [EH#2
135N TELHEFI T, BEFORIZE LR LD B OEMA L2V T 528 T, it TRER SR A TWHICRHZ
LINTEET,

Vo 73N TWHar 7o V3 B T5EBE 12D BUROEFREESNLHDTT, ZNbIE TI OEARERER D
DOTIERL, HT LY Tl O RfRE LTI OTIEHV EH A, TI O HGMEZSRLTEEN,

7.3 &

TI E2E™ is a trademark of Texas Instruments.
TRCOFEEL, TN O AHE IRBLET,

7TABEBSNEICET 5 EEEE

ZD IC 1%, ESD IZho THEIE T A AREMENRHVE T, T H A A AV LAV T, IC ZHOPO BT ISl e e B o2&

A EAERLET, ELOROIRO B L ORBFIECIED RS, 7 A 2B T 5B Z b T,
A\ ESD ICEBMHEIE, DT DR MREIE T DT A AD TR E CHIGI D0 E T, K72 IC DG, /$TA—FHD T
BT BT TARS TSN OANSD TR D BT BB RAEL T Ao TOET,
7.5 A&
FXP R AL AV VALY FEE ZORFEEICIE, HECIKEO — BB L OERMS SN TWET,

8 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

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 ©)
@ )
SN65LBC176AD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 BL176A
SN65LBC176ADR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BL176A
SN65LBC176ADR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BL176A
SN65LBC176ADRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BL176A
SN65LBC176ADRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BL176A
SN65LBC176AP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 65LBC176A
SN65LBC176AP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 65LBC176A
SN65LBC176AQD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 B176AQ
SN65LBC176AQDG4 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 B176AQ
SN65LBC176AQDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 B176AQ
SN65LBC176AQDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 B176AQ
SN65LBC176AQDRG4 Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 B176AQ
SN75LBC176AP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 75LBC176A
SN75LBC176AP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 75LBC176A

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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.
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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 SN65LBC176A :

o Enhanced Product : SN65LBC176A-EP

NOTE: Qualified Version Definitions:

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN65LBC176ADR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
SN65LBC176ADRG4 SoIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 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)
SN65LBC176ADR SOIC D 8 2500 340.5 336.1 25.0
SN65LBC176ADRG4 SOIC D 8 2500 353.0 353.0 32.0
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TUBE

T - Tube
height L - Tubelength

< n
« Lt

A
A 4

\ 4

*
W - Tube |
> width
v

— B - Alignment groove width

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN65LBC176AP P PDIP 8 50 506 13.97 11230 4.32
SN65LBC176AP.A P PDIP 8 50 506 13.97 11230 4.32
SN75LBC176AP P PDIP 8 50 506 13.97 11230 4.32
SN75LBC176AP.A P PDIP 8 50 506 13.97 11230 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE
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4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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