Ordering & Technical Design & Support & o
E quality documentation development E training 7}%%7{:} I
I3 TEXAS SN55LBC176, SN65LBC176, SN75LBC176
INSTRUMENTS JAJSOL3I — AUGUST 1990 — REVISED OCTOBER 2022
SNx5LBC176 =B/ R « FS5 o —N
155K 2 EIE

M NT s —oN

ANSI & TIA/EIA-485-A &

ISO 8482:1987(E) D EAF%w7-7,
F7-i3 ERA M RE

=l KiE 2 FE 710 LinBiCMOS™

B %
UTNWENRTUNADMSFTDOT TV —aTD
R EN (RIS

JRAF 22—
JARDZNEREED RNV SATA L TD

~ ILFRA L NDAGE TR B

FEFINENT AT —T VEHEEET .
200pA LT

JENEBIOEDO AT [
INAE L HIFA

WA SIS A AV NL IS -
RIANRDIERBIOE

RIS

BT = A —7 L — RS

LS ANREGEE .£200mV LAY

LY — NN ANERT VLA . 50mV (FEHEfE)
5V H—ER CEIE

TV F TV =T 7 | )N —FT
PrRIERERE

QIRFELRR, AL TRt

HighRel H# M7 7V 7r—a

KR I/ EIRID- R — b
BB S GRE

SN55LBC176 . SN65LBC176 . SN65LBC176Q .
SN75LBC176 @)/ XA hT o — 3, = /L FRA b
NAMEETAY ETORF T —HidfEE2 B L L T
FrENT=E VT2 IC T, 2O DT AR R
Jiéi/])‘/ﬂq LnX n+éﬂfk@

ANS| it TIA/EIA-485-A (RS-485) kL 1* ISO
8482:1987(E) ICH AL TV E T,

SN55LBC176 . SN65LBC176 . SN65LBC176Q .
SN75LBC176 iL, 3 A7 —hEFhT A - RTA R EZETHA
NTAL L —RERALTEY, EH5E 5V H—ER
TEMELET, RIANRELL Y — N ZENENT VT 4T
High, 727747 Low OA F—7 V&2 TR, Fihb
DA F—T NI THANI BT 528 T, Skl L
L CHERESH D EMTEE T, RIAROZEBH HEL v
— /D EENAINE, ZBEAH ) (1/0) /3R 38— M iRk
THINCHNE CREE SN TV ET, ZNHOR—MIL F
?/(/<73§?°4Xi~7"/1/éﬂfb\é%/u\ E =S Vee =0
DYE  NASDAf 2 H/IMET DI SN TV E
T, ZOR—MIEWIEE DRI ELEEFEL > T\bi
WO RT ISARI T A TA L T TV r—a Al ¢
WET, RIANEL V= RET AT —T )T HIEIT
X0, TARAADOHEE ERE IR TEET,

Ny T— IR

00, Rypr—y (1) ARG AR (AFR)
LCCC (20) 8.89mm x 8.89mm
SN55LBC176
CDIP (8) 9.60mm x 6.67mm
SOIC (8) 4.90mm x 3.91mm
SN65LBC176
PDIP (8) 9.81mm x 6.35mm
SOIC (8) 4.90mm x 3.91mm
SN75LBC176
PDIP (8) 9.81mm x 6.35mm

(1) FARIEEZR S =2 oW TE, ZOT —HY — DEREIZH
HIENEHRES IR TTZEN,

Bus

.21 HWE.(IE )

BEFEAR O TI BHZ DWW TOREHAFIR U2 0% BN, RS OB A MR 372 B B CEEIICIREEL TWDb 0T, 3824 T2 IERREFE RO 0 i # %
www.ti.com T C& | ZOWNENFITEESIET, TI TIERIROEMEEB IO YIS EL UL ORIV LEE A, EBEORRGE2E ORI, Z'J‘

BHROIEEER 2 Z BB ENET IO B WL ET,

English Data Sheet: SLLS067


https://www.ti.com/product/ja-jp/sn55lbc176?qgpn=sn55lbc176
https://www.ti.com/product/ja-jp/sn65lbc176?qgpn=sn65lbc176
https://www.ti.com/product/ja-jp/sn75lbc176?qgpn=sn75lbc176
https://www.tij.co.jp/jp/lit/pdf/JAJSOL3
https://www.ti.com/product/ja-jp/SN55LBC176?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/SN55LBC176?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/SN55LBC176?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/SN55LBC176?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLLS067

13 TEXAS
SN55LBC176, SN65LBC176, SN75LBC176 INSTRUMENTS
JAJSOL3I — AUGUST 1990 — REVISED OCTOBER 2022 www.tij.co.jp
Table of Contents
LI =R 1 6.8 Receiver Electrical Characteristics..........ccccccveeeriene 8
2B s 1 6.9 Receiver Switching Characteristics............c.cccovinine 8
3 Revision HiStory.............cccoueveviicceeeeeecce e 2 7 Parameter Measurement Information...................... 9
BB (B, oot 3 8 Detailed Description............ccccocieviiiiiinii 12
5 Pin Conﬁguration and Functions ___________________________________ 3 81 FunCtlona| BIOCk D|agram ......................................... 12
6 Specifications __________________________________________________________________ 4 82 DeVice FUnCtional MOdeS .......................................... 12
6.1 Absolute Maximum Ratings.............ocovwereeereerrerrnenn. 4 9 Device and Documentation Support............................ 14
62 Recommended Operatlng Condltlons _________________________ 4 91 DeV|Ce Support ......................................................... 14
6.3 Thermal Information: SN55LBCAT76...o.meeoeeoeeoeeo 4 9.2 Trademark_s....:....................... .................................... 14
6.4 Thermal Information: SN65LBC176, SN75LBC176....5 9.3 Electrostatic Discharge Caution...............c.ccccccvenee. 15
65 Dissipation Ratings _____________________________________________________ 5 94 Glossary .................................................... 15
6.6 Driver Electrical Characteristics...........ooovvveveveveveveennn 5 10 Mechanical, Packaging, and Orderable
6.7 Driver Switching Characteristics...............oovervveen... 7 Information...................coc 15
3 Revision History
BREPE S REOFEFIILGETZR L CWET, ZOWGETERRITRFERIZEL T ET,
Changes from Revision H (December 2010) to Revision | (October 2022) Page
o TEUERB LU RE 7 ay | TBVCET A&, [FREE 7 ar | [F A 20T —R 1B ar
[FNRAABIORF 2 A TDY R =R o ay [ A= Rolr—y BIXOEUE#R I 7 a%B800....... 1
2 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: SN55LBC176 SN65LBC176 SN75LBC176


https://www.ti.com/product/ja-jp/sn55lbc176?qgpn=sn55lbc176
https://www.ti.com/product/ja-jp/sn65lbc176?qgpn=sn65lbc176
https://www.ti.com/product/ja-jp/sn75lbc176?qgpn=sn75lbc176
https://www.tij.co.jp/jp/lit/pdf/JAJSOL3
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOL3I&partnum=SN55LBC176
https://www.ti.com/product/ja-jp/sn55lbc176?qgpn=sn55lbc176
https://www.ti.com/product/ja-jp/sn65lbc176?qgpn=sn65lbc176
https://www.ti.com/product/ja-jp/sn75lbc176?qgpn=sn75lbc176

13 TEXAS

INSTRUMENTS SN55LBC176, SN65LBC176, SN75LBC176
www.tij.co.jp JAJSOL3I - AUGUST 1990 — REVISED OCTOBER 2022
4 BIE (i)

INHDORT =N, ZOT —Z —NOBWESIMEL R ED B a A ES -GN T, ANSI #iik TIA/
EIA-485 (RS-485) 33118 ISO 8482 77U — s ATl L TV ET, U2 — iR f 4 kTl TIA/EIA-485-A
L 1SO 8482:1987 (E) 124 £M5 - HOHIIRIT /- SN THOL P, 13T ARSI TOEE A,

B (IR L&A 1L, SN55LBC176 7Y -55°C~125°C, SN65LBC176 7% -40°C~85°C, SN65LBC176Q 73 -40°C~
125°C, SN75LBC176 7% 0°C~70°C T3,
5 Pin Configuration and Functions
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NC — No internal connection

% 5-1. Pin Functions

PIN
TYPE DESCRIPTION
NAME SOIC,PDIP, Lcee
CDIP

R 1 O Logic output RS485 data
RE 2 | Receiver enable/disable
DE 3 | Driver enable/disable
D 4 10 | Logic input RS485 data
GND 5 12 - Ground

RS485 bus pin;
A 6 15 1/0 )

Non-Inverting

RS485 bus pin;
B 7 17 110

Inverted
Vee 8 20 - 5V Supply Voltage

1,2,3,6,8,9,1
NC - 1,13,14,16,1 - No Internal Connection
8,19
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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, Ve @ 7 \Y
Voltage range at any bus terminal -10 15 \%
Input voltage, V, (D, DE, R, or RE) -0.3 Vee + 0.5 \%
Receiver output current, lg -10 10 mA
Continuous total power dissipation See ©7252-6.5
Storage temperature range, Tgg —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 2>z~ 6.2 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.

6.2 Recommended Operating Conditions

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

MIN NOM MAX UNIT
Supply voltage, Ve 4.75 5 5.25 \%
Voltage at any bus terminal (separately or common mode), V| or V|c -7 12 \%
High-level input voltage, V4 D, DE, and RE 2 \%
Low-level input voltage, VIL D, DE, and RE 0.8 \%
Differential input voltage, V,p (V —12 12 \%
Driver -60 mA
High-level output current, loy -
Receiver —400 MA
Driver 60
Low-level output current, lo_ - mA
Receiver 8
Junction temperature, T 140 °C
SN55LBC176 -55 125
SN65LBC176 —40 85
Operating free-air temperature, Tp °C
SN65LBC176Q —40 125
SN75LBC176 0 70

(1) Differential input /output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.

6.3 Thermal Information: SN55LBC176

THERMAL METRIC(") FK JG UNIT
20 PINS 8 PINS
ReJa Junction-to-ambient thermal resistance 61.6 99.5
ReJcitop) Junction-to-case (top) thermal resistance 36.8 51.5
Ress Junction-to-board thermal resistance 36.1 86.5 s
Yt Junction-to-top characterization parameter 31.0 23.7 o
YiB Junction-to-board characterization parameter 36.0 80.2
RaJc(bot) Junction-to-case (bottom) thermal resistance 4.2 11.6
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6.4 Thermal Information: SN65LBC176, SN75LBC176

THERMAL METRIC(") o P UNIT
8 PINS
Resa Junction-to-ambient thermal resistance 116.7 65.6
Rauc(top) Junction-to-case (top) thermal resistance 56.3 54.6
Ress Junction-to-board thermal resistance 63.4 42.1 .
Yt Junction-to-top characterization parameter 8.8 229 o
YiB Junction-to-board characterization parameter 62.6 41.6
Reuc(oot) Junction-to-case (bottom) thermal resistance n/a n/a

(1)  For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

6.5 Dissipation Ratings

PACKAGE THERMAL Ta<25°C Do Ta=70°C Ta=85°C Ta=110°C
MODEL POWER RATING oo POWER RATING POWER RATING POWER RATING
ABOVE Tp = 25°C
b Low K(1) 526 mW 5.0 mW/°C 301 mW 226 mW —
High K@ 882 mW 8.4 mw/°C 504 mW 378 mW —
P 840 mW 8.0 mW/°C 480 mwW 360 mW —
JG 1050 mW 8.4 mWw/°C 672 mW 546 mW 210 mW
FK 1375 mW 11.0 mW/°C 880 mW 715 mW 440 mW
(1) In accordance with the low effective thermal conductivity metric definitions of EIA/JESD 51-3.
(2) In accordance with the high effective thermal conductivity metric definitions of EIA/JJESD 51-7.
6.6 Driver Electrical Characteristics
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX| UNIT
Vik Input clamp voltage | =-18 mA -1.5 \%
Vo Output voltage lo=0 0 \Y
| Vop1| Differential output voltage lo=0 1.5 \%
55LBC176,
) ) R =54 Q, See [X] 7-1, 65LBC176, 1.1
| Vopz |  Differential output voltage 65LBC176Q \%
See @ 75LBC176 1.5 5
55LBC176,
. . Viest =—7 V1012V, See Figure 2, 65LBC176, 1.1
| Vops| Differential output voltage 65LBC176Q \Y
See @ 75LBC176 1.5 5
Change in magnitude of N
AlVoo | jitterential output voltage (1) 0.2 0.2 v
Voc Common-mode output voltage R =54Q0r1000, See [ 7-1 -1 3 \%
Change in magnitude of
AlVoc| common-mode output -0.2 0.2 \Y
voltage()
i Vo=12V 1
lo Output current gUtp(g’; disabled, ° mA
eé Vo=-7V -0.8
iy High-level input current V=24V -100 MA
M Low-level input current V=04V -100 HA
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6.6 Driver Electrical Characteristics (continued)

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

PARAMETER TEST CONDITIONS MIN MAX| UNIT
Vo=-7V -250
A Vo=0 -150
los Short circuit output current mA
Vo =Vce
250
Vo=12V
55LBC1786, 175
Receiver disabled |65LBC176Q '
and driver enabled 65LBC176, 15
= 75LBC176 ’
lec Supply current Vi=0orVe, mA
No load 55LBC176, 0.25
Receiver and driver |65LBC176Q '
disabled 65LBC176,
75LBC176 0.2

(1) Al Vop|land A | Voc | are the changes in magnitude of Vgop and Vg, respectively, that occur when the input changes from a high
level to a low level.

(2) This device meets the Vop requirements of TIA/EIA-485-A above 0°C only.

(3) This applies for both power on and off; refer to TIA/EIA-485-A for exact conditions.
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6.7 Driver Switching Characteristics
over recommended ranges of supply voltage and operating free-air temperature

SN55LBC176 SN65LBC176
PARAMETER TEST CONDITIONS SN65LBC176Q SN75LBC176 UNIT
MIN TYP MAX MIN TYP() MAX
taop) Differential output delay time R =540 8 31 8 25| ns
- . PSR L= , -
tyop) Differential output transition time See [4] 7-3 C. =50 pF, 12 12 ns
tsk(p) Pulse skew (ltd(ODH) - td(ODL)l) 6 0 6 ns
tpzH Output enable time to high level R .=110Q, See ¥ 7-4 65 35| ns
tpzL Output enable time to low level R, =110 Q, See [¥] 7-5 65 35| ns
tpHz Output disable time from high level [R_. =110Q, See X 7-4 105 60| ns
tpLz Output disable time from low level |R_ =110 Q, See [¥] 7-5 105 35| ns

(1) Alltypical values are at Ve =5V, Ta = 25°C.

# 6-1. Driver Symbol Equivalents

DATA SHEET PARAMETER RS-485
VO Voa‘ Vob
| Vopr1 | Vo
| Vopz | Vi (RL=54 Q)
| Vop | V; (test termination
measurement 2)
Al Vop | Vel =1 VAl
VOC | VOS |
A|VOC| |Vos_vos|
IOS None
lo lias li
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 7
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6.8 Receiver Electrical Characteristics

over recommended ranges of common-mode input voltage, supply voltage, and operating free-air temperature (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP(") MAX| UNIT
Positive-going input _ -
Virs threshold voltage Vo=2T7V, o =-0.4 mA 02 Vv
Negative-going input _ _ 090
Vir- threshold voltage Vo=05V, lo =8 mA 0.2 v
Hysteresis voltage (V|1+ —
Viys Vi1_) (see X 7-4) 50 mV
Vik Enable-input clamp voltage (I, =-18 mA -1.5 Vv
Vip =200 mV, IOH =—-400 pA,
Vou High level output voltage 2.7 Vv
See [X] 7-6
Vip =-200 mV, |o|_ =8 mA,
VoL Low level output voltage 0.45 \%
See [X] 7-6
High-impedance-state _ .
loz output current Vo=04Vto24V 20 20 pA
i = V=12V 1
I Line input current gthe(';)'”p“t ov, ! mA
ee V,=-7V -0.8
High-level enable-input _
IIH current VIH =27V -100 |JA
" Low-level enable-input Vi =04V ~100 pA
current
r Input resistance 12 kQ
Receiver enabled
and driver disabled 3.9 mA
| Supply current V,=0or Vg, SN55LBC176,
cc il No load Receiver and SNB5LBC176, 0.25
driver disabled SN65LBC176Q mA
SN75LBC176 0.2
(1) Alltypical values are at Vo =5V, Ta = 25°C.
(2) The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet.
(38) This applies for both power on and power off. Refer to ANSI Standard RS-485 for exact conditions.
6.9 Receiver Switching Characteristics
over recommended ranges of supply voltage and operating free-air temperature, C_ = 15 pF
SN55LBC176 SN65LBC176
PARAMETER TEST CONDITIONS SN65LBC176Q SN75LBC176 UNIT
MIN MAX MIN TYP() MAX
Propagation delay time, low- to
tPLH high-level single-ended output M 37 i 33 ns
- - - Vp=-15Vto15YV,
Propagation delay time, high- to _
tPHL low-level single-ended output See X 7-7 1 37 M 33 ns
tsk(p) Pulse skew (| tpLH — tPHLl) 10 3 6 ns
tpzH Output enable time to high level 35 35 ns
X See [¥] 7-8
tpzL Output enable time to low level 35 30 ns
tpHz Output disable time from high level 35 35 ns
- - See %] 7-8
tpLz Output disable time from low level 35 30 ns

(1) Alltypical values are at Vcc =5V, Ta = 25°C.
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7 Parameter Measurement Information

7-1. Driver Vgop and V¢

375 Q

Vobs

t

Vtes
L
375 Q -

B4 7-2. Driver Vop;

— 3V
Input 15V 15V

R =540 (see Note B) ‘ ‘
Generator 50 0 L Output td(opH) W ‘* —» @ taoby)
(see Note A) ‘ 1 ~25V
90% '
3V Output 50% 50%
— | 10% |~ 25V
too) » 4= > 4 top
TEST CIRCUIT VOLTAGE WAVEFORMS
7-3. Driver Test Circuit and Voltage Waveforms
Output —_—— 3V
Input 1.5V 15V
0OVor3V \ | ov
le s \ 0.5V
CL =50 pF RL=1100 DR Vo
Generator (see Note B) ‘ -
(see Note A) Output 23v | N+
touz » 4= Voff=0V

TEST CIRCUIT VOLTAGE WAVEFORMS

7-4. Driver Test Circuit and Voltage Waveforms
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fffff 3V
R.=110 Q Input | 15V | 15V

ov
Output ‘ ‘
3VoroV tPZL «—»‘ ‘
} ﬂ—P‘P tpLz
Generator | } g :')IV
(see Note A) Output 23V R e
“ 4 Vo
- TEST CIRCUIT VOLTAGE WAVEFORMS

B 7-5. Driver Test Circuit and Voltage Waveforms

A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t; <6 ns, ;<6 ns, Zg =
50 Q.
B. C, includes probe and jig capacitance.
C. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t, <6 ns, <6 ns, Zg =
50 Q.
D. C, includes probe and jig capacitance.
Vip ?
foa |yt
+1 -1
\E ) .
B 7-6. Receiver Vo and Vo
777777 3V
Generator Output } } oV
N A
feeeote®) : CL=15pF tn — b il
(see Note B) ‘ | OH
ov 1 Output 13V 13V
) VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
7-7. Receiver Test Circuit and Voltage Waveforms
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1.5V

-1.5v —©°

C_=15pF
(see Note B)

Generator
(see Note A)

= TEST CIRCUIT

3V
S1to1.5V
S2 Open
S3 Closed

Output
utpu Output

3V

S1t01.5V |
S2 Closed nput
S3 Closed

ov

Output

VOLTAGE WAVEFORMS

1N916 or Equivalent

33

S1to-1.5V
S2 Closed
S3 Opened

ov

S1to-1.5V
S2 Closed
S3 Closed

ov

=13V

VoL

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

50 Q.
B. C_ includes probe and jig capacitance.

7-8. Receiver Test Circuit and Voltage Waveforms
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8 Detailed Description
8.1 Functional Block Diagram

8-1. Logic Diagram (Positive Logic)

DE 27 EN1
RE ——]EN2
1 [
® A
1V—o—<4>—
p-2 7
1v B
<
1 |: <
R V2 i
A. This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
B 8-2. Logic Symbol(A)
8.2 Device Functional Modes
£% 8-1. Driver Function Tables(")
DRIVER
INPUT ENABLE OUTPUTS
D DE A B
H H H L
L H L H
X L z z

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

& 8-2. Receiver Function Tables(")

RECEIVER

DIFFERENTIAL INPUTS ENABLE OUTPUTS
Vip=Via-Vis RE R
Vip202V L H
-02V<Vp<02V L ?
Vip<-02V L L
X H Z
Open L H

12 Submit Document Feedback
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EQUIVALENT OF D, RE, and TYPICAL OF A AND B I/0 PORTS TYPICAL OF RECEIVER OUTPUT
DE INPUTS Vee >
\ Vee
100 kQ NOM 3kQ j
_ A Port Only NOM
AorB
Output
- =
100 kQ NOM
1.1 kQ
B Port Only NOM /-T7 .
[ 8-3. Schematics of Inputs and Outputs
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9 Device and Documentation Support
9.1 Device Support
9.1.1 Thermal Characteristics of IC Packages

8,4 (Junction-to-Ambient Thermal Resistance) is defined as the difference in junction temperature to ambient
temperature divided by the operating power.

B4 is NOT a constant and is a strong function of
» the PCB design (50% variation)

« altitude (20% variation)

» device power (5% variation)

B,a can be used to compare the thermal performance of packages if the specific test conditions are defined and
used. Standardized testing includes specification of PCB construction, test chamber volume, sensor locations,
and the thermal characteristics of holding fixtures. 8, is often misused when it is used to calculate junction
temperatures for other installations.

Tl uses two test PCBs as defined by JEDEC specifications. The low-k board gives average in-use condition
thermal performance and consists of a single trace layer 25 mm long and 2-oz thick copper. The high-k board
gives best case in-use condition and consists of two 1-0z buried power planes with a single trace layer 25 mm
long with 2-0z thick copper. A 4% to 50% difference in 6,4 can be measured between these two test cards.

8,c (Junction-to-Case Thermal Resistance) is defined as difference in junction temperature to case divided by
the operating power. It is measured by putting the mounted package up against a copper block cold plate to
force heat to flow from die, through the mold compound into the copper block.

0,c is a useful thermal characteristic when a heatsink is applied to package. It is NOT a useful characteristic to
predict junction temperature as it provides pessimistic numbers if the case temperature is measured in a non-
standard system and junction temperatures are backed out. It can be used with 6,5 in 1-dimensional thermal
simulation of a package system.

0,8 (Junction-to-Board Thermal Resistance) is defined to be the difference in the junction temperature and the
PCB temperature at the center of the package (closest to the die) when the PCB is clamped in a cold-plate
structure. 0,5 is only defined for the high-k test card.

0 g provides an overall thermal resistance between the die and the PCB. It includes a bit of the PCB thermal
resistance (especially for BGA’s with thermal balls) and can be used for simple 1-dimensional network analysis
of package system (see %] 9-1).

4— Ambient Node

4— ca Calculated

4—— Surface Node
4¢— ;¢ Calculated/Measured
4— Junction

4— g Calculated/Measured

PC Board

9-1. Thermal Resistance

9.2 Trademarks
LinBiCMOS™ is a trademark of Texas Instruments Incorporated.
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9.3 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘EE‘ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
9.4 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

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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30-Jun-2025

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 ©)
@ ©)
5962-9318301Q2A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to 125 5962-
9318301Q2A
SNJ55
LBC176FK
5962-9318301QPA Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 9318301QPA
SNJ55LBC176
SN65LBC176DR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 6LB176
SN65LBC176DR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 6LB176
SN65LBC176DRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 6LB176
SN65LBC176P Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 65LBC176
SN65LBC176P.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 65LBC176
SN65LBC176QDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LB176Q
SN65LBC176QDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LB176Q
SN65LBC176QDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 (J176Q1, LB176Q)
SN65LBC176QDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 (J176Q1, LB176Q)
SN75LBC176D Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 7LB176
SN75LBC176P Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 75LBC176
SN75LBC176P.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 75LBC176
SNJ55LBC176FK Active Production LCCC (FK) | 20 55 | TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9318301Q2A
SNJ55
LBC176FK
SNJ55LBC176FK.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9318301Q2A
SNJ55
LBC176FK
SNJ55LBC176JG Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -551t0 125 9318301QPA
SNJ55LBC176
SNJ55LBC176JG.A Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 9318301QPA
SNJ55LBC176

@ status: For more details on status, see our product life cycle.
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@ 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 SN55LBC176, SN65LBC176, SN75LBC176 :
o Catalog : SN75LBC176

o Automotive : SN65LBC176-Q1

o Military : SN55LBC176

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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 —>| A0 |<—
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 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
SN65LBC176DR SoIC D 8 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)

SN65LBC176DR SOIC D 8 2500 340.5 336.1 25.0
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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)
5962-9318301Q2A FK LCCC 20 55 506.98 12.06 2030 NA
SN65LBC176P P PDIP 8 50 506 13.97 11230 4.32
SN65LBC176P.A P PDIP 8 50 506 13.97 11230 4.32
SN75LBC176P P PDIP 8 50 506 13.97 11230 4.32
SN75LBC176P.A P PDIP 8 50 506 13.97 11230 4.32
SNJ55LBC176FK FK LCCC 20 55 506.98 12.06 2030 NA
SNJ55LBC176FK.A FK LCCC 20 55 506.98 12.06 2030 NA
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PACKAGE OUTLINE

JGOOO8A CDIP - 5.08 mm max height
CERAMIC DUAL IN-LINE PACKAGE
7.11
T T i
— =\
| ——
6X|2.54

5¢ [

7

10.16 iﬁ ax 165
7
—H

0.58
8X .38
MIN [ ¢ [0.25]c]A[B]

1.65
9.00 {; 1.14 -
* +
ol 4X (0.94) ] !
0.51 J =—3.30
MIN
=— 5.08 MAX »\
7.87 SEATING PLANE
7.37

0.36 N/L ] Lﬁ 0°-15" TYP
020 ""P

4230036/A 09/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. This package can be hermetically sealed with a ceramic lid using glass frit.
4. Index point is provided on cap for terminal identification.
5. Falls within MIL STD 1835 GDIP1-T8
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EXAMPLE BOARD LAYOUT
JGOOO8A CDIP - 5.08 mm max height

CERAMIC DUAL IN-LINE PACKAGE

(7.62)

0.05 MAX —Tr
ALL AROUND

TYPl 4*{ ! 8
o €

|
6X (2.54) (R0.05) TYP ‘
|
|

7X (D 1.6)
8X (1) ;@

THRU

METAL
TYP

®

|
|
|
|
SOLDER MASK/ ‘
OPENING SYMM
TYP

LAND PATTERN EXAMPLE
NON SOLDER MASK DEFINED
SCALE: 9X

4230036/A 09/2023
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GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4229370VA\
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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.
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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

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
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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