SN75154

QUADRUPLE LINE RECEIVER
SLLS083B — NOVEMBER 1970 — REVISED MAY 1995
® Meets or Exceeds the Requirements of D OR N PACKAGE
ANSI Standard EIA/TIA-232-E and ITU (TOP VIEW)
Recommendation V.28 ry
® Input Resistance ... 3k Qto 7 kQ Over Full sTif1 16l Veeo
EIATIA-232-E Voltage Range 2Tfl2 15[ Veen
L] Input Thresholo_l Adjustable_ to Meet_ ﬂ j i: % g
Fail-Safe Requirements Without Using onlls 12[] 2v
External Components aalls 1f 3y
® Built-In Hysteresis for Increased Noise anfl7 10[] 4Y
Immunity oD [ls  offrat
® |nverting Output Compatible With TTL
® Output With Active Pullup for Symmetrical T For function of R1, see schematic
Switching Speeds
® Standard Supply Voltages ...5Vor12V
description

The SN75154 is a monolithic low-power Schottky line receiver designed to satisfy the requirements of the
standard interface between data terminal equipment and data communication equipment as defined by ANSI
Standard EIA/TIA-232-E. Other applications are for relatively short, single-line, point-to-point data transmission
and for level translators. Operation is normally from a single 5-V supply; however, a built-in option allows
operation from a 12-V supply without the use of additional components. The output is compatible with most TTL
circuits when either supply voltage is used.

In normal operation, the threshold-control terminals are connected to the V1 terminal, even if power is being
supplied via the alternate V> terminal. This provides a wide hysteresis loop, which is the difference between
the positive-going and negative-going threshold voltages. See typical characteristics. In this mode of operation,
if the input voltage goes to zero, the output voltage will remain at the low or high level as determined by the
previous input.

For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing
the negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above
zero as it is unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input voltage
goes to zero or an open-circuit condition, the output will go to the high level regardless of the previous input
condition.

The SN75154 is characterized for operation from 0°C to 70°C.

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.

PRODUCTION DATA information is current as of publication date. Copyright 0 1995, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS
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SN75154
QUADRUPLE LINE RECEIVER

SLLS083B — NOVEMBER 1970 — REVISED MAY 1995

logic symbol T

logic diagram (positive logic)

w24 o 13 mw — 3 SO 1y
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AN 14
14 4y
4T ——— 4T
T This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
schematic
Common to Four Receivers
| A
Veez? | . |
| |
| 32kQ |
| |
l I
: |
Vcel [ l
! 5kQ |
R1 " —e |
l l
GND
] 7 |
e - 1 of 4 Receivers
Threshold
Control
Output
Input
Component values shown are nominal.
ﬁ7 ... Substrate
¥ When V1 is used, Voo may be left open or shorted to Ve 1. When V2 is used, Voo must be left open
or connected to the threshold control pins.
‘Ui TEXAS
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SN75154

QUADRUPLE LINE RECEIVER
SLLS083B — NOVEMBER 1970 — REVISED MAY 1995
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T

Normal supply voltage, Vo1 (SEE NOtE 1) ...t 7V
Alternate supply VOItAgE, Vo - v v 14V
INPUE VO AGE, V| oot e e e e e e e e e +25V
Continuous total power dissipation .............. i See Dissipation Rating Table
Operating free-air temperature range, TA - .. oo vttt e et et 0°Cto 70°C
Storage temperature range, Totg coveeee —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .............c. ., 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.

NOTE 1: Voltage values are with respect to network GND terminal.

DISSIPATION RATING TABLE

PACKAGE Ta £25°C DERATING FACTOR Ta =70°C
POWER RATING ABOVE Tp =25°C POWER RATING
D 950 mwW 7.6 mw/°C 608 mwW
N 1150 mw 9.2 mw/°C 736 mW
NS 625 mW 5.0 mw/°C 400 mW
recommended operating conditions
MIN  NOM MAX | UNIT
Normal supply voltage, Vcci1 4.5 5 5.5 \%
Alternate supply voltage, Vcc2 10.8 12 13.2 \Y,
High-level input voltage, V|4 (see Note 2) 3 15 Vv
Low-level input voltage, V|_ (see Note 2) -15 -3 Y
High-level output current, loH —400 HA
Low-level output current, lo 16 mA
Operating free-air temperature, Tp 0 70 °C

NOTE 2: The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic
and threshold levels only, e.g., when 0 V is the maximum, the minimum limit is a more negative voltage.

J@ TEXAS
INSTRUMENTS
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SN75154
QUADRUPLE LINE RECEIVER

SLLS083B — NOVEMBER 1970 — REVISED MAY 1995

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

TEST
PARAMETER TEST CONDITIONS MIN TYPT  MAX | uNIT
FIGURE
itive-going i Normal operation 0.8 2.2 3
ViT+ Positive-going input : p . 1 v
threshold voltage Fail-safe operation 0.8 2.2 3
Negative-going input Normal operation -3 -11 0
VIT- . , 1 v
threshold voltage Fail-safe operation 0.8 1.4 3
i Normal operation 0.8 3.3 6
Vhys Hysteresis voltage : p : 1 Vv
MT+-VITD) Fail-safe operation 0 0.8 2.2
VOH High-level output voltage 1 loH =—400 pA 2.4 35 \%
VoL Low-level output voltage 1 loL =16 mA 0.29 0.4 \
AV|=-25Vto-14V 3 5 7
AV|=-14Vto-3V 3 5 7
ri Input resistance 2 AV|=-3Vto3V 3 6 8 KO
AV|=3Vto 14V 3 5 7
AV|=14Vto 25V 3 5 7
Vi(open) Open-circuit input voltage 3 =0 0 0.2 2 \%
los Short-circuit output current¥ 4 Vcc1=55V, Vi=-5V -10 -20 -40 mA
Icc1 Supply current from Vcc1 5 Vcc1=55V, Tp =25°C 20 35 A
m
Icc2 Supply current from Vcc2 Vcez =13.2Y, Ta=25°C 23 40
T All typical values are at Vocp =5V, Ta = 25°C.
¥ Not more than one output should be shorted at a time.
switching characteristics, V. cc1 =5V, Tpa = 25°C, N =10
PARAMETER TEST TEST CONDITIONS MIN TYP  MAX | UNIT
FIGURE
tPLH Propagation delay time, low- to high-level output 11 ns
] Propagation delay time, high- to low-level output 8 ns
PHL pagen oy ™ D 6 CL=50pF,  R_=3900Q
tTLH Transition time, low- to high-level output 7 ns
tTHL Transition time, high- to low-level output 2.2 ns

{’f TeEXAS
INSTRUMENTS
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SN75154
QUADRUPLE LINE RECEIVER

SLLS083B — NOVEMBER 1970 — REVISED MAY 1995

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE
S
INPUT VOLTAGE
4 ’1’1 1‘1)
> Veer =5V
> Tp =25°C
| 3 (J(J - (J(J
g Normal Fail-Safe
§ 55 Operation I Operation («
o
g 2 r)rJ r)r)
£ (« See Note A { VIT— ViT-4 YVITH )
)J (s
o
lo 1 3 .
> (( «
)J 0
T - 2
% -4 -8 -2 -1 0 1 2 3 4 25

V| — Input Voltage — V

NOTE A: For normal operation, the threshold controls are connected to Vccy. For fail-safe
operation, the threshold controls are open.

Figure 1

J@ TEXAS
INSTRUMENTS
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SN75154

QUADRUPLE LINE RECEIVER

SLLS083B — NOVEMBER 1970 — REVISED MAY 1995

dc test circuits T

PARAMETER MEASUREMENT INFORMATION

TEST TABLE
TEST MEASURE A T Y Veel Vee2
o . VOH Open Open IoH 45V Open
Open-circuit input (fail safe)
VOH Open Open IoH Open 108V
Vv 0.8V Open | 55V Open
VT + min, V|T_ min (fail safe) ot D Slal d
VOH 0.8V Open IoH Open 3.2V
) VOH Note A Vcel loH 55Vand T Open
VT + min (normal)
VOH Note A Vcel loH T 132V
) VoH -3V Veel IoH 55Vand T Open
VL max, V|T+ min (normal)
VOH -3V Vcel loH T 132V
V 3V Open | 45V Open
ViH min, V|T+ max, V|T_ max (fail safe) oL P oL P
VoL 3V Open loL Open 10.8V
. VoL 3V Vcel loL 45Vand T Open
ViH min, V|T + max (normal)
VoL 3V Vcel loL T 108V
VoL Note B Vcel loL 55Vand T Open
VT - max (normal)
VoL Note B Vcel loL T 13.2V
NOTES: A. Momentarily apply -5V, then 0.8 V.
B. Momentarily apply 5V, then GND.
55V O 013.2V
Open O Open
45V 010.8V
Open
N I S R
T Vccr  Veez R1

Figure 2.V IH» V||_, V|T+, V|T_, VOH, VOL

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

{’f TeEXAS
INSTRUMENTS
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SN75154
QUADRUPLE LINE RECEIVER

SLLS083B — NOVEMBER 1970 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

dc test circuits T (continued)

TEST TABLE
5V o 012y T Vcel Vcez
Open 5V Open
Open O Open
Open GND Open
—[T ]—T Open Open Open
I D --O—p‘e—n Vcel Tand5V Open
I i-T Vecr” Vecz T RI | GND GND Open
4_
vi | AIH/ {>C Y | open Open Open 12V
| | Open Open GND
GND
av b————— |—————- - Vcel T 12V
= TI| - Vcel T GND
Vcel T Open
Figure 3. Input Resistance
55V o O——13.2V
TEST TABLE
T Vcel Vcez
Open Open 55V Open
__J_1 Vcel 55V Open
veez R1 | Open Open 13.2V
Y} Open Veel T 132V
GND _!
Figure 4. Input Voltage (Open)
55V o O——13.2V
Ilcca Icc2
Open 55V Open Open
J J ‘ Open Open
S VR N . N R L
| Veel i-T Vool Vecz | RL
_5V IAIH/ 5V Al g o—Y—}— open
L GND L GND _!
L =
Each output is tested separately. All four line receivers are tested simultaneously.
Figure 5. Output Short-Circuit Current Figure 6. Supply Current

1 Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

J@ TEXAS
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SN75154
QUADRUPLE LINE RECEIVER

SLLS083B — NOVEMBER 1970 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Input 5V Output
|
Open Open
RL =390 Q
m Veel ycez R1 —I See Note C
Pulse A Y |
Generator o O
(see Note A) |
__ _____GND __ 1]
I (see Note B)
TEST CIRCUIT
[«—>»—10+2ns
| \
———————————— 5V
90%
———————————————————————— ov
10%
-5V
|
\<—ﬂ—‘ tPLH
2V } } 2V VoH
\ \
Output ‘ 1.5V 1.5V ‘
\ 0.8V 0.8V \
L T T VoL
\ ‘ \ \
tTHL —f—» =ty
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg = 50 Q, tyy < 200 ns, duty cycle < 20%.
B. Cp includes probe and jig capacitance.
C. Alldiodes are 1N3064.

Figure 6. Test Circuit and Voltage Waveforms

{’? TeEXAS
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Nov-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 ©)
@ )

SN75154D Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 SN75154
SN75154D.A Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 SN75154
SN75154DR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 SN75154

SN75154DR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 SN75154

SN75154N Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type Oto 70 SN75154N
SN75154N.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type Oto 70 SN75154N
SN75154NSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 SN75154

SN75154NSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 SN75154

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

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

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

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

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

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

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

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

Addendum-Page 1


https://www.ti.com/product/SN75154/part-details/SN75154D
https://www.ti.com/product/SN75154/part-details/SN75154DR
https://www.ti.com/product/SN75154/part-details/SN75154N
https://www.ti.com/product/SN75154/part-details/SN75154NSR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Nov-2025

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.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN75154DR SolIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
SN75154NSR SOP NS 16 2000 330.0 16.4 8.1 104 | 25 12.0 | 16.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS

INSTRUMENTS

www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN75154DR SoIC D 16 2500 340.5 336.1 32.0
SN75154NSR SOP NS 16 2000 353.0 353.0 32.0

Pack Materials-Page 2



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 24-Jul-2025

TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U L
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN75154D D SOIC 16 40 507 8 3940 4.32
SN75154D.A D SoIC 16 40 507 8 3940 4.32
SN75154N N PDIP 16 25 506 13.97 11230 4.32
SN75154N.A N PDIP 16 25 506 13.97 11230 4.32

Pack Materials-Page 3



PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

1. All linear dimensions are in millimeters. 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 dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
INSTRUMENTS
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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