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DLP9500UV DLP? 0.95 UV 1080p 2x LVDS Type A DMD
1 Features 3 Description

0.95-Inch Diagonal Micromirror Array

— 1920 x 1080 Array of Aluminum, Micrometer-
Sized Mirrors (1080p Resolution)

— 10.8-um Micromirror Pitch

— £12° Micromirror Tilt Angle (Relative to Flat
State)

— Designed for Corner Illlumination
Designed for Use With UV Light (363 to 420 nm):

— Window Transmission 98% (Single Pass,
Through Two Window Surfaces) (Nominal)

— Micromirror Reflectivity 88% (Nominal)
— Array Diffraction Efficiency 85% (Nominal)
— Array Fill Factor 92% (Nominal)

Four 16-Bit, Low-Voltage Differential Signaling
(LVDS), Double Data Rate (DDR) Input Data
Buses

Up to 400-MHz Input Data Clock Rate
42.2-mm x 42.2-mm x 7-mm Package Footprint
Hermetic Package

Applications

Industrial:

— Direct Imaging Lithography
— Laser Marking and Repair Systems
— Computer to Plate Printers
— Rapid Prototype Machines
— 3D Printers

Medical:

— Opthalmology

— Photo Therapy

— Hyper-Spectral Imaging

The 0.95 1080p UV DLP® Chipset is a new chipset
addition to the DLP Discovery 4100 platform, which
enables high resolution and high performance spatial
light modulation beyond the visible spectrum into the
UVA spectrum (363 nm to 420 nm). The DLP9500UV
digital micromirror device (DMD) is designed with a
special window that optimizes UV transmission.

The DLP9500UV is the 0.95 1080p DMD, with a
hermetic package, that is sold with the following
dedicated chipset (see ):

e Dedicated DLPC410 controller for high speed
pattern rates of >23000 Hz (1-bit binary) and
>1700 Hz (8-bit gray)

e One unit DLPRA410
Configuration PROM)

* Two units DLPA200 (DMD micromirror drivers)

Reliable function and operation of the DLP9500UV
requires that it be used in conjunction with the other
components of the chipset. A dedicated chipset
provides developers easier access to the DMD as
well as high speed, independent micromirror control.

DLP9500UV is a digitally controlled micro-
electromechanical system (MEMS) spatial light
modulator (SLM). When coupled to an appropriate
optical system, the DLP9500UV can be used to
modulate the amplitude, direction, and/or phase of
incoming light.

(DLP Discovery 4100

Device Information®
PACKAGE BODY SIZE (NOM)
LCCC (355) 42.16 mm x 42.16 mm

PART NUMBER
DLP9500UV

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Application Schematic
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCT PREVIEW Information. Product in design phase of

development. Subject to change or discontinuance without notice.
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http://www.ti.com/product/DLP9500UV?dcmp=dsproject&hqs=pf
http://www.ti.com/product/DLP9500UV?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com/product/DLP9500UV?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com/product/DLP9500UV?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com/product/DLP9500UV?dcmp=dsproject&hqs=support&#community
http://www.ti.com/product/dlp9500uv?qgpn=dlp9500uv
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4 Revision History
Changes from Original (November 2014) to Revision A Page

* Updated device status to product preview for release

LI U1 oTo F-1 (= To I (o] a1l o F=To [N | = o] o1 (o PP PPR PP
e Added COMMUNILY RESOUITES .......ooiiiiiiiiiieaiaitiiee ettt ea e e atee e e e e e aaeeeeaeaaaaeeeee e e aaabeeeeeaaasteeaeeeaabbeeeeeaanbbeeeeeaanbbeeeesanbseeeasanbeeeaaaan 4
2 Submit Documentation Feedback Copyright © 2014-2015, Texas Instruments Incorporated

Product Folder Links: DLP9500UV


http://www.ti.com/product/dlp9500uv?qgpn=dlp9500uv
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=DLPS033A&partnum=DLP9500UV
http://www.ti.com/product/dlp9500uv?qgpn=dlp9500uv

i3 TEXAS
INSTRUMENTS
DLP9500UV

www.ti.com DLPS033A —NOVEMBER 2014—REVISED JUNE 2015

5 Description (continued)

Electrically, the DLP9500UV consists of a two-dimensional array of 1-bit CMOS memory cells, organized in a grid
of 1920 memory cell columns by 1080 memory cell rows. The CMOS memory array is addressed on a row-by-
row basis, over four 16-bit LVDS DDR buses. Addressing is handled by a serial control bus. The specific CMOS
memory access protocol is handled by the DLPC410 digital controller.

6 Device and Documentation Support

6.1 Device Support

6.1.1 Device Nomenclature
Figure 1 provides a legend of reading the complete device name for any DLP device.
DLP9500UV FLN

Package Type
Device Descriptor

Figure 1. Device Nomenclature

6.1.2 Device Marking
Figure 2 shows the device marking fields.

/»TI Internal Numbering

L—DMD Part Number
2-Dimensional Matrix Code__|

: YYYYYYY
(DMD Pan’\ll\luunr?bbeer; and Serial \ DLPISO0UVFLN

GHXXXXX LLLLLLM
/ LLLLLL |

//

Part 1 of Serial Number/ / Part 2 of Serial Number

(7 characters) (7 characters)

TI Internal Numbering

Figure 2. DLP9500UV Device Marking

6.2 Documentation Support

6.2.1 Related Documentation

The following documents contain additional information related to the use of the DLP9500UV device.
e DLP Discovery 4100 chipset data sheet

e DLPC410 digital controller data sheet

» DLPA200 DMD micromirror driver data sheet

¢ DLPR410 EEPROM data sheet

Copyright © 2014-2015, Texas Instruments Incorporated Submit Documentation Feedback 3
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http://www.ti.com/product/dlp9500uv?qgpn=dlp9500uv
http://www.ti.com
http://www.ti.com/lit/pdf/DLPU008
http://www.ti.com/lit/pdf/DLPU024
http://www.ti.com/lit/pdf/DLPS015
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6.3 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TlI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

6.4 Trademarks

E2E is a trademark of Texas Instruments.
DLP is a registered trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

6.5 Electrostatic Discharge Caution

A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
“: '\ during storage or handling to prevent electrostatic damage to the MOS gates.

6.6 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

7 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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PACKAGE OPTION ADDENDUM

6-Jun-2015

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
DLP9500UVFLN PREVIEW LCCC FLN 355 5 Green (RoHS W NIAU N/ A for Pkg Type
& no Sh/Br)

DLPA200PFP ACTIVE HTQFP PFP 80 5 Pb-Free CU NIPDAU Level-2-260C-1 YEAR Samples
(RoHS)

DLPC410ZYR ACTIVE FCBGA ZYR 676 3 Pb-Free Call Tl Level-4-250C-72 HRS Samples
(RoHS)

DLPR410YVA ACTIVE DSBGA YVA 48 8 Pb-Free Call Tl Level-3-260C-168 HR Samples
(RoHS)

@ 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): TI'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 (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight

in homogeneous material)

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

@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation

of the previous line and the two combined represent the entire Device Marking for that device.

® Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish

value exceeds the maximum column width.

Addendum-Page 1
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Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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© COPYRIGHT 2005 TEXAS INSTRUMENTS UN- REVISIONS
NOTES: UNLESS OTHERWISE SPECIFIED: PUBLISHED, ALL RIGHTS RESERVED. REV DESORPTION DATE APPROVED
A ECO 2055418, INITIAL RELEASE 2/28/05 M. AVERY
1 INTERPRET DIMENSIONS IN ACCORDANCE WITH ASME Y14.5M—1994.
| DATUM A (SYSTEM INTERFACE PLANE) ESTABLISHED BY THREE DATUM AREAS SHOWN IN VIEW A (SHEET 2). |
DATUM B ESTABLISHED BY TWO DATUM AREAS SHOWN IN VIEW A (SHEET 2).
| DATUM C ESTABLISHED BY DATUM AREA SHOWN IN VIEW A (SHEET 2). |
D LOCALIZED BACKSIDE SURFACE FLATNESS APPLIES TO ENTIRE SURFACE. D
6| SUBSTRATE INDEX MARK, BACK INDEX PAD, SYMBOLIZATION PAD, SEAL RING, AND WINDOW FRAME TO
BE ELECTRICALLY CONNECTED TO VSS PLANE IN SUBSTRATE.
THE DIMENSIONS OF THE SYMBOLIZATION PAD REPRESENT THE APPROXIMATE SIZE AND LOCATION
OF THE RECOMMENDED THERMAL INTERFACE AREA.
ROTATION ANGLE OF DMD ACTIVE ARRAY IS A REFINEMENT OF THE LOCATION TOLERANCE AND IS
| THE MAXIMUM VALUE ALLOWED. SX CHAMFER |
| 9] SUBSTRATE EDGE PERPENDICULARITY TOLERANCE APPLIES TO ENTIRE SURFACE. INCIDENT LIGHT '[135;'2% 5)(Oé1?(iéo§1 £0.508] |
10]DIE PARALLELISM TOLERANCE APPLIES TO DMD ACTIVE ARRAY ONLY. S S
—— [11]|DIE HEIGHT TOLERANCE APPLIES TO CENTER OF DMD ACTIVE ARRAY ONLY. —
[12]DMD ACTIVE ARRAY ROTATION AND LOCATION DIMENSIONS ARE RELATED TO DATUM A (PRIMARY), CHAMFER F -
DATUM B (SECONDARY), AND DATUM C (TERTIARY). -03+.02 X .03+.02 6]
[13]WINDOW SHALL BE ORIENTED SUCH THAT I.D. MARK ALIGNS WITH SUBSTRATE INDEX MARK AS SHOWN. [0.762+0.508 X 0.762+0.508]
[14]7 IS A WILD CARD CHARACTER AND CAN BE ANY LETTER.
| |
| [6] SuBsTRATE INDEX MARK |
C [13[14] wiNnDow c
ID MARK
2
//1.003 [0.0762]]A]
| 171£.005 [4.3434+0.127] |
1.660.013
| .0335+.0025 [0.8509+0.0635] — >—0] [42.164+0.3302] |
.106+.003 [2.6924+0.0762] SEE VIEW B
—! (SHEET 3) fe—
@ SEAL RING FOR POSITION
™ - OF ACTIVE ARRAY
C
| [6] SHEET 4 |
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B B
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| N N |
N
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N
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PARTS LIST
DATE
A 118+.004 [2.9972+0.1016] //1.001 [0.0254]A] 2 PR M U AGEsfaiak o I avery 2/28/05 INSTNTS A
| ooor TooToTe] IR |y o e |
|' - |E| o REMOVE ALL BURRS AND SHARP EDGES E?RAVERY 2/28/05 ICD, MECHANICAL, DMD
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8 6 5 J 4 3 [~ 2506491 3 | T 1
INCIDENT LIGHT
__|. -4218£.0030 (.8164 [20.736])
[10.71372+0.0762] DMD ACTIVE ARRAY
8[12]
0.0£0.8 .6004+.0030
(ANGLE)  [15.25016+0.0762]
— .0444+.0105 [1.12776:|:O.2667]
f
.540+.002 [13.72616:|:0.0508]
(.4592 [11.664])
DMD ACTIVE ARRAY
\WINDOW SHIELD APERTURE
\ /:¥DMD ACTIVE ARRAY
.0718+£.0105 [1.82372:|:O.2667] |—
.960+.002 [24.384:|:0.0508]
VIEW B (SHEET 1)
POSITION OF ACTIVE ARRAY
SCALE 6/1
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[ 2506491F4|T1—‘

.848+.010 [21.5392+0.254] 406+.010 [10.305343+0.254]
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MECHANICAL DATA

ZYR (S—PBGA—N676)

PLASTIC BALL GRID ARRAY

2720 [A] |~ 25,00 NOM. —————]
26,80
0,50} 1,00
[B] .
| ¥|00000000000000000000000000 700
s I ™ ® | 00000000000000000000000000 :
- | N »|00000000000000000000000000
& |00000000000000000000000000
% 0000000000000[000000000000G
m [0000000000000[0000000000006G
v [0000000000000/0000000000000
| " | 00000000000000000000000000
v |[000000000000000600000000000
I v |0000000000000I00000000000000
1 [00000000000000000000000000
| R oooooooooooooboooooooooooo
27,20 | | |_ ——— ¥ _ Ll »100000000000000000000000000 | *
76.80 - - - n TOO000000000000000000000005-
’ | M ooooooooooooqooooooooooooo
L |000000000000006060000000000
| xk | 00000000000000000000000000 050
| 1 | 00000000000000000000000000 )
| 00000000000000000000000000
¢ |00000000000000000000000000
r | 00000000000000000000000000
£ [0000000000000[0000000000000
| ® |00000000000000000000000000
. ) ¢ |00000000000000000000000000
- J J 5 [00000000000000000000000000
| ® 4+ | 0000000000000/0000000000000
' 1 3 5 7 9 n 1!' 15 17 19 21 23 25
2 4 ] 8 10 12 14 16 18 20 22 24 26
A1 BALL PAD CORNER
Bottom View
3,00
2,35
1,50 MIN. 24,0 MAX,  —— ——2,18 NOM

|<7 21,5 REF. 4>1

— 0,88 NOM

[ T[0,20

g g )

g

0,70
0,50

@ 0,250|C[A[B
@ 0,108 |C

PACKAGE IDENTIFIER: ZYR-01

]
— Seating Plane
0,60

0,40

4218050/A 08/12

NOTES:

Flip chip application only.

A
B.
C.
D. Pb-—free solder ball.

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.
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MECHANICAL DATA

PFP (S—PQFP—-G&0) PowerPAD ™ PLASTIC QUAD FLATPACK
[0,50] r ﬂ 7 (#1008 @
60 4
il HHHHHH tHHHHRAA S
bl T ST T =
= THERMAL PAD =
= =
= SHAPE AND SIZE =
S= SHOWN ON SEPARATE SHEET E=
==aN ==
== ==
= | | =
CON== N == { N
O - ~ 0,13 NOM
IREEEEEEEREEEEERGEE /—\ \
w 20
PR N 3 M
12,20
T am et T ? 0,25j
14,20 \ ) e
g0 4 T 0,0 ~— -
1,05 0,75
[ 095 0.45
//\\
1 :LJWI_MMM&MMMMM%U_%L\J Seoting Plone
L 1,20 MAX \\//
4146925/C 0711

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAQO2 for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

F. Falls within JEDEC MS-026

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

PFP (S—PQFP-G80) PowerPAD™ PLASTIC QUAD FLATPACK
THERMAL INFORMATION

This PowerPAD ™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature

No. SLMAQQ2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQQ4,

Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

60 4
I
61 1 1140
 —— T 1
 —— T 1
| e T
% ——— M 1 i
o — | | T
 —— | | T 1 Exposed
—— | ‘V —T—  Thermal Pad
o I I —T
6,20 [ s | + | Y e
4,69 [ — | | T
I — | | T
I — | | T
I — | | T
I —— I N -
[—— T
 —— T 1
 —— T 1
80 [T 11 2
I
1 6.20 20
= 4,69
Top View
Exposed Thermal Pad Dimensions 4206327-3/P 05/14
NOTE: A. All linear dimensions are in millimeters
PowerPAD is a trademark of Texas Instruments
i3 TEXAS
INSTRUMENTS
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LAND PATTERN DATA

PFP (S—PQFP—-GBR0) PowerPAD™ PLASTIC QUAD FLATPACK

Example Board Layout Stencil Openings
Via pattern and copper area under solder mask Based on a stencil thickness

may vary depending on layout constraints of .127mm (.005inch).
Reference table below for other

solder stencil thicknesses
76%0,5 = |=—

swnozs— UDOOD0000OO000ED ﬁﬁﬂﬁﬂﬂHHHHH@WHA@HH«

— ,////////7/ = :;\ ~—80x0,25 _
=] RN =
— N E = =
= == 62 100132 = A & = a4
=y _____E — 62 —
St o sasr wosc | ([JJUD00DOUDD00N000D
(See Note C, D) 13,2
(See Note E)
/'/ . Example Center Power Pad Solder Stencil Opening
/0 —w—| |~ () 3\ Solder Mask Opening Stencil Thickness X Y
/ 1 N (See Note ) 0.1mm 6.7 6.7
//"/ / 0.127mm 6.2 6.2
,” | 0.152mm 5.8 58
1 al f 0.178mm 5.5 55
| = / Exompl
\ w 6 \ Podxgzjaﬁeetry
\.‘\\ 9 4><7 /’/

0,05

7

,,,,,,,,,,,,, 4208544-3 /F 09/11

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAQQ?, W and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC-7351 is recommended for dlternate designs.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC-7525 for other stencil recommendations.

F. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

PowerPAD is a trademark of Texas Instruments.
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MECHANICAL DATA
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NOTES: A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. NanoFree™ package configuration.
The package size (Dimension D and E) of a particular device is specified in the device Product Data Sheet version
of this drawing, in case it cannot be found in the product data sheet please contact a local Tl representative.

E. Reference Product Data Sheet for array population.
6 x 8 matrix pattern is shown for illustration only.

F. This package contains Pb—free balls.

NanoFree is a trademark of Texas Instruments.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions 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. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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