SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

® Controlled Baseline
— One Assembly/Test Site, One Fabrication
Site
® Extended Temperature Performance of
—-40°C to 125°C and -55°C to 125°C

® Enhanced Diminishing Manufacturing
Sources (DMS) Support

® Enhanced Product Change Noatification
Qualification Pedigree T

® High-Speed Low-Power LinBICMOS ™
Circuitry Designed for Signaling Rates ¥ Up
to 30 Mbps

® Bus-Pin ESD Protection Exceeds 12-kV
HBM

® Compatible With ANSI Standard
TIA/EIA-485-A and ISO 8482:1987(E)

® | ow Skew

® Designed for Multipoint Transmission on
Long Bus Lines in Noisy Environments

® | ow Disabled Supply Current
Requirements ... 700 pA Maximum

® Common-Mode Voltage Range of -7 V
to12V

Thermal-Shutdown Protection

Driver Positive and Negative Current

Limiting

Open-Circuit Fail-Safe Receiver Design
Receiver Input Sensitivit y ... +£200 mV Max
Receiver Input Hysteresis . ..50 mV Typ

Glitch-Free Power-Up and Power-Down

Protection

t Component qualification in accordance with JEDEC and industry
standards to ensure reliable operation over an extended
temperature range. This includes, but is not limited to, Highly
Accelerated Stress Test (HAST) or biased 85/85, temperature
cycle, autoclave or unbiased HAST, electromigration, bond
intermetallic life, and mold compound life. Such qualification
testing should not be viewed as justifying use of this component
beyond specified performance and environmental limits.

1 signaling rate by TIA/EIA-485-A definition restrict transition times
to 30% of the bit length, and much higher signaling rates may be
achieved without this requirement as displayed in the TYPICAL
CHARACTERISTICS of this device.

D Package
(TOP VIEW)

R :®  sflvee
RE[] 2 7[1B
DE[] 3 6|]A

D[] 2 5[] GND

logic diagram (positive logic)

Function Tables

DRIVER
INPUT ENABLE OUTPUTS

D DE A B

H H H L

L H L H

X L 4 4

Open H H L

RECEIVER
DIFFERENTIAL INPUTS ENABLE OUTPUT

VA -VB RE R
Vip=0.2V L H
-0.2V<V|p<0.2V L ?
Vip<-0.2V L L
X H z
Open L H

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

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

LinBiCMOS and LinASIC are trademarks of Texas Instruments.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

dard warranty. Production p ing does not ily include
testing of all parameters.
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

description/ordering information

The SN65LBC176A-EP differential bus transceiver is a monolithic, integrated circuits designed for bidirectional
data communication on multipoint bus-transmission lines. The SN65LBC176A-EP is designed for balanced
transmission lines and is compatible with ANSI standard TIA/EIA-485-A and ISO 8482. The SN65LBC176A-EP
offers improved switching performance over its predecessors without sacrificing significantly more power.

The SN65LBC176A-EP combines a 3-state, differential line driver and a differential input line receiver, both of
which operate from a single 5-V power supply. The driver and receiver have active-high and active-low enables,
respectively, which can externally connect together to function as a direction control. The driver differential
outputs and the receiver differential inputs connect internally to form a differential input/output (1/0) bus port that
is designed to offer minimum loading to the bus whenever the driver is disabled or Vo = 0. This port features
wide positive and negative common-mode voltage ranges, making the device suitable for party-line
applications. Low device supply current can be achieved by disabling the driver and the receiver.

ORDERING INFORMATION

ORDERABLE TOP-SIDE
t
A PACKAGE PART NUMBER MARKING
-40°C to 125°C SOIC-D Tape and Reel | SN65LBC176AQDREP 176AEP
-55°C to 125°C SOIC -D Tape and Reel | SN65LBC176AMDREP 176MEP

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design
guidelines are available at www.ti.com/sc/package.

schematics of inputs and outputs

A Input
D, DE, and RE Inputs
— Vce
100 kQ
1kQ Input
Input —
8V
B Input
R Output
Vce ——
40 Q
Output
Input
- 8V
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

absolute maximum ratings T

Supply voltage, Vo (See NOte 1) ..o -0.3Vto6V
Voltage range at any bus terminal (A OrB) . ... .. i -10Vto1l5V
Input voltage, V| (D, DE, R, OF RE) .. .....ivititii et -0.3VtoVcc +0.5V
Electrostatic discharge: Bus terminals and GND, Class 3, A:(seeNote 2) .................c.cooo.. 12 kV

Bus terminals and GND, Class 3,B: (see Note 2) ..................u... 400 V

All terminals, Class 3, A ..o 4 kV

All terminals, Class 3, B: ... 400 V
Continuous total power dissipation (see Note 3) . ............cccvvivvnn.... See Dissipation Rating Table
Storage temperature range, Tsig (see NOote 4) . —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .............cvuiiiiiiineenn... 260°C

t 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.

NOTES: 1. All voltage values, except differential I/O bus voltage, are with respect to network ground terminal.

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

3. Tested in accordance with MIL-STD-883C, Method 3015.7

4. Long-term, high-temperature storage and/or extended use at maximum recommended operating conditions may result in a
reduction of overall device life. See http://www.ti.com/ep_quality for additional information on enhanced plastic packaging.

DISSIPATION RATING TABLE

PACKAGE Ta <25°C DERATING FACTOR ¥ Ta = 70°C Tp =85°C Ta = 125°C
POWER RATING  ABOVE Tp = 25°C POWER RATING ~ POWER RATING ~ POWER RATING
D 725 mW 5.8 MW/°C 464 mwW 377 MW 145 mwW

¥ This is the inverse of the junction-to-ambient thermal resistance when the board is mounted and with no air flow.

OPERATING LIFE DERATING TABLE - SN65LBC176AMDREP
1is vs 1/T 3in °K

0.0001
140°C (29.1k Hrs, 3.3 Yrs)
~——
\ 135°C (51.0k Hrs, 5.8 Yrs)
2
3 130°C (90.1Kk Hrs, 10.3 Yrs)
T 0.00001 —
£ ——
= —
S .
125°C (161.8 kHrs, 18.5 Yrs) —
R =0.9881
0.000001

1Ty in °K

NOTES: A. See the data sheet for absolute maximum and maximum recommended operating conditions.
B. Silicon operating life design goal is 10 years at 105°C junction temperature (does not include package interconnect life).
C. Attached enhanced plastic product disclaimer applies.
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

recommended operating conditions

MIN  NOM MAX | UNIT
Supply voltage, Vcc 4.75 5 5.25 \%
12
Voltage at any bus terminal (separately or common mode), V| or V|c - \%
High-level input voltage, V| (output recessive) D, DE, and RE 2 Vee Y,
Low-level input voltage, V| (output dominant) D, DE, and RE 0 0.8 \%
Differential input voltage, V|p (see Note 5) -128 12 v
Driver -60
High-level output current, | - mA
g P OH Receiver -8
vl Driver 60
Low-level output current, | - mA
P oL Receiver 8
; SN65LBC176AQ-EP -40 125
Operating free-air temperature, T, °C
peraiing P A SNB5LBC176AM-EP 55 125
8 The algebraic convention, in which the least positive (most negative) limit is designated as minimum, is used in this data sheet.
NOTE 5: Differential input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.
driver electrical characteristics over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT  mAX [ uNIT
VK Input clamp voltage l|=-18 mA -15 -0.8 \%
lo=0 15 4
| Vob | Differential output voltage R =54 Q, See Figure 1 0.9 15 \
Viest=—7 Vto 12V, See Figure 2 0.9 15
Change in magnitude of . )
AlVop | differential output voltage See Figure 1 and Figure 2 0.2 0.2 \%
Steady-state common-mode .
Voc(ss) output voltage See Figure 1 18 2.4 3 \%
Change in steady-state
AVoc(ss) common-mode output See Figure 1 -0.2 0.2 \
voltaget
High-i R
loz Clljgrgre:]rppedance output See receiver input currents
High-level enable input
4 A P Vi=2V -100 uA
Low-level enable input
i corrert P V=08V -100 uA
los Short-circuit output current -7V<Vp<12V -250 +70 250 mA
Receiver disabled and driver enabled 5 9
| Supply current Vi=0orvee, Receiver disabled and driver disabled 0.4 0.7 mA
cc pply No load : i
Receiver enabled and driver enabled 8.5 15

T All typical values are at Vcc =5V, Tp = 25°C.
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

driver switching characteristics over recommended operating conditions (unless otherwise

noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
tPLH Propagation delay time, low-to-high level output 2 12
tPHL Propagation delay time, high-to-low level output 2 12
tsk(p)  Pulse skew (| tp| H — tPHLI) Zée:,:si;u?é 3CL =50PF 2| ns
ty Differential output signal rise time 1.2 11
tf Differential output signal fall time 1.2 11
tpzH Propagation delay time, high-impedance to high-level output R =110 Q, See Figure 4 22 ns
tpzL Propagation delay time, high-impedance to low-level output R =110 Q, See Figure 5 25 ns
tPHZ Propagation delay time, high-level to high-impedance output R =110 Q, See Figure 4 22 ns
tpLz Propagation delay time, low-level to high-impedance output R =110 Q, See Figure 5 22 ns
T All typical values are at Voc = 5V, Ta = 25°C.
receiver electrical characteristics over recommended operating conditions (unless otherwise
noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
ViT+ Positive-going input threshold voltage |[1po=-8 mA 0.2 \Y
ViT— \l);?aagtg/e-gomg input threshold o-sma —0.2 Vv
Vhys  Hysteresis voltage (Vi1 + - V|T-) 50 mvV
VK Enable-input clamp voltage l[|=-18 mA -15 -038 \
VoH High-level output voltage VID=200mV, IlpHq=-8mA, See Figure6 4 4.9 \
VoL  Low-level output voltage ViDp=200mV, IgL=8mA, See Figure 6 0.1 0.8 \Y
loz High-impedance-state output current | Vo =0to Vcc -10 10 A
Vig=12V, Vcc =5V 0.4
ViH=12V, Vcc =0 0.5
I Bus input current Vin=-7V, Ve =5V Other input at 0 V 08 04 mA
VIiH=-7V, Vce =0 -0.8 -03
IIH High-level enable-input current VIH=2V —-100 uA
L Low-level enable-input current ViL=0.8V -100 A
Receiver enabled and driver disabled 4 7
Icc Supply current \l\/llozlo(;(cj)r vee Receiver disabled and driver disabled 0.4 0.7 mA
Receiver enabled and driver enabled 8.5 15
T All typical values are at Voc = 5V, Ta = 25°C.
%3 1,
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

receiver switching characteristics over recommended operating conditions (unless otherwise
noted)

PARAMETER TEST CONDITIONS MIN TYPT mMAX | UNIT
tPLH Propagation delay time, outputT 7 30 ns
tPHL Propagation delay time, outputl Vip=-15V1t0 15V, See Figure7 7 30| ns
tsk(p) Pulse skew (| tpHL — tPLHI) ns
tr Rise time, output ns

- See Figure 7
tf Fall time, output 5 ns
tpzH Output enable time to high level 50 ns
tpzL Output enable time to low level . 50 ns
- - - CL=10pF, See Figure 8
tPHZ Output disable time from high level 60 ns
tpLz Output disable time from low level 40 ns

T All typical values are at Voc = 5V, Ta = 25°C.
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

PARAMETER MEASUREMENT INFORMATION

Viest

375 Q
Y
270
0or3v 0Vor3v RL=60Q  vpop
@,
270 Voc ‘
L z
Figure 1. Driver V gp and V¢ ~7V<Viest <12V 375Q
Viest

Figure 2. Driver V op3

— ——3V
_T_ Input 15V 15V
(see Note B) ‘ ‘
RL=540 t <« » t
Generator 50 O Vo PLH ¥ } | | tpHL

(see Note A) ‘ - 1 15V

50% 90%
1 Output | 10%

| o
e e Y

VOLTAGE WAVEFORMS

NOTES: D. The input pulse is supplied by a generator having the following characteristics: PRR <1 MHz, 50% duty cycle, ty <6 ns, t; < 6 ns,
Zpo =50 Q.
E. Cp includes probe and jig capacitance.

TEST CIRCUIT

Figure 3. Driver Test Circuit and Voltage Waveforms

Output ——3V

Input 15V 15V
\ \ oV

‘ \ 0.5V
RL=110Q V‘_’\‘_ tPZH

v VOH

CL =50 pF
(see Note B)

Generator

Output
(see Note A) p

23V

tpHz —» € Voff =0V
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR <1 MHz, 50% duty cycle, ty <6 ns, tf < 6 ns,

Zo =50 Q.
B. Cy includes probe and jig capacitance.

Figure 4. Driver Test Circuit and Voltage Waveforms
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

PARAMETER MEASUREMENT INFORMATION

5V

————— 3V
RL =110 Q Input 15V 15V
! \ oV

\
Output tpzL —¢— |
‘ [—»— tp 2
C| =50pF \ }
Generator (see Note B) | ‘ g \5/\/
(see Note A) = Output 23V _;_ '
—& VoL
= TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty <6 ns, tf< 6 ns,

Zo =50 Q.
B. Cy includes probe and jig capacitance.

Figure 5. Driver Test Circuit and Voltage Waveforms

VID?

"Pé* ¢6

Figure 6. Receiver V gy and Vo

Generator Output

(see Note A) 500 15V
' CL=10pF
(see Note B) I
) oV 1
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty <6 ns, tf< 6 ns,
Zo =50 Q.
B. Cy includes probe and jig capacitance.

Figure 7. Receiver Test Circuit and Voltage Waveforms
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

15V

-1.5v —©°

Generator
(see Note A)

PARAMETER MEASUREMENT INFORMATION

50 Q

3V
Sltol5V
S2 Open
S3 Closed
ov

VoH

oV

CL=10pF
(see Note B)

TEST CIRCUIT

53

Slto-15V
S2 Closed
S3 Open

ov

Input

tpzL »

Output

3V 3V
Sltol5V | Slto-15V
S2 Closed nput S2 Closed
S3 Closed S3 Closed
ov ov
—— =13V
VOoH
Output
~13V VoL
VOLTAGE WAVEFORMS

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t; <6 ns, tf< 6 ns,

Zo =50 Q.

B. CL includes probe and jig capacitance.
Figure 8. Receiver Test Circuit and Voltage Waveforms
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SN65LBC176A-EP

DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

Driver Input —D

TeK Run: 10.0GS/s ET Hi Res  [I9)
I

T. 1
1 1

120 Q

TYPICAL CHARACTERISTICS

120 Q

Eas ==

>’— Receiver Output

Figure 9. 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 by definition.

10
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER

SGLS151C - DECEMBER 2002 — REVISED JULY 2004

Icc —Average Supply Current — mA

I —Input Current = uA

TYPICAL CHARACTERISTICS

AVERAGE SUPPLY CURRENT LOGIC INPUT CURRENT
Vs Vs
FREQUENCY INPUT VOLTAGE
40 -30
35 Driver /—_\\
-25

0 N\

< -20 \
25 ,
g
20 £ -15
3 \
5 s g \
/ = -10

10 /
Receiver d \
/ -5

5 — \
0 0
0.05 0.5 1 2 5 10 20 30 0 1 2 3 4 5
f — Frequency - MHz V| — Input Voltage - V
Figure 10 Figure 11
INPUT CURRENT LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
INPUT VOLTAGE LOW-LEVEL OUTPUT CURRENT
800 2.00
1.75 — |
600 :
/ > //
I -_—
400 y o 150 — : Vee =5
/ 8 /
©
/ > 125
200 / 2
3 1.00
©
0 g
< 075
2
-200 / S
/ ', 0.50
/ Bus Input Current >o
400 /’ 0.25
7
-600 0.00
-8 6 -4 -2 0 2 4 6 8 10 12 0 10 20 30 40 50 60 70 80
V| - Input Voltage — V loL — Low-Level Output Current — mA
Figure 12 Figure 13
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER
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TYPICAL CHARACTERISTICS

DRIVER HIGH-LEVEL OUTPUT VOLTAGE
'S
HIGH-LEVEL OUTPUT CURRENT

DRIVER DIFFERENTIAL OUTPUT VOLTAGE
'S
AVERAGE CASE TEMPERATURE

12

5 2
4.5 g
? /
> 4 <) /
[ Vcc =525V g 15
% 35 \<I s
g ) \\"‘\’ N— 2._
=} B
2 T — S —— \ e}
f= \ —
S 251 vce=5V ~N £ 1
E o
g 2 =
= Vcc =475V a
(o))
T 1.5 %
I 5 05
5 1 :
> |D
0.5
L
0 0
0 -10 -20 -30 -40 -50 -60 -70 -80 -40 0 25 70 85
oy — High-Level Output Current — (mA) Average Case Temperature - C
Figure 14 Figure 15
RECEIVER PROPAGATION TIME DRIVER PROPAGATION DELAY TIME
VS VS
CASE TEMPERATURE CASE TEMPERATURE
13.8 7.4
13.7 / 7.2 //
13.6 7 /
2 /
% 135 v 68
g £ /
g 134 / % 6.6 7
8 T
%) 13.3 \ v % 6.4 //
: \ / g _~
o
13.1 x 6
13 5.8
12.9 5.6
-40 0 25 70 80 -40 0 25 70 85
Case Temperature - T Case Temperature = T
Figure 16 Figure 17
3 15
EXAS
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SN65LBC176A-EP
DIFFERENTIAL BUS TRANSCEIVER
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| 0= Output Current — mA

TYPICAL CHARACTERISTICS

DRIVER OUTPUT CURRENT

VS
SUPPLY VOLTAGE
20
65
40 //_»/
15 /
-10 loH

-110 \
-135 \ |

\ oL
-160 \J
-185

-210

0 3 4 5 6
Vcc — Supply Voltage - V

Figure 18
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 18-Sep-2008

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty

SN65LBC176AMDREP ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN65LBC176AQDREP ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

V62/03671-01XE ACTIVE SOIC D 8 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

V62/03671-02XE ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

® 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sbh) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

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 TI
to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN65LBC176A-EP :
o Catalog: SN65LBC176A

NOTE: Qualified Version Definitions:
o Catalog - Tl's standard catalog product
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R Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 5-Jul-2008

TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [4—P1—b|
OO0 006 0O T
ol o ’H Bo W
Reel X | — l
Diameter
Cavity +I 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
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T%wmmwn
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN65LBC176AMDREP SoIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
SN65LBC176AQDREP SOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1

Pack Materials-Page 1



R Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 5-Jul-2008

TAPE AND REEL BOX DIMENSIONS

At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e a
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN65LBC176AMDREP SoIC D 8 2500 346.0 346.0 29.0
SN65LBC176AQDREP SoIC D 8 2500 346.0 346.0 29.0

Pack Materials-Page 2



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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