NOTES, UNLESS OTHERWISE SPECIFIED:

1. The netname "DMD_P3P3V" represents connection to the +3.3V digital power plane.

2. The symbol = represents connection to the digital ground plane.

3. A "Z" suffix on a signal name indicates an active low signal.

4. All components with designators "U", "D", "Y" and "Q" are electrostatic discharge sensitive.
5. All resistor values are in ohms, 1/16W and 5% unless otherwise specified.
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REVISIONS

REV_| DESCRIPTION [ DATE [ APPROVED
A | Initial Release [ 7/15/2020 [

BEFORE USING TECHNICAL INFORMATION, THE USER SHOULD CAREFULLY
READ THE FOLLOWING TERMS.

The term “"Technical Information” includes reference designs, drawings,
specifications, and other information relating to Tl digital imaging products or
applications, contaned herein or provided separately in any format or wia any
medium

Tl is providing Technical Information for the conwenience of purchasers of digital
imaging products ("lUsers"), and will not accept any responsibility or lability arising
from providing the Technical Information or its use  Any use or reliance on
Technical Information is strictly the responsibility of the User

1. Mo Warranty, THE TECHNICAL INFORMATION IS PROVIDED “AS IS”. TI
MAKES NO WARRANTIES OR REPRESEMTATIONS, EXPRESS, IMPLIED OR
STATUTORY, INCLUDING LACK OF VIRUSES, ACCURACY, OR
COMPLETENESS. Tl DISCLAIMS ANY WARRANTY OF TITLE, ANY IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, QUIET EMJOYMENT, QUIET POSSESSION, AND  NOM-
INFRINGEMENT  OF  ANY THIRD PARTY INTELLECTUAL PROPERTY
RIGHTS WITH REGARD TO THE TECHMNICAL INFORMATION OR THE USE
OF THOSE MATERIALS.

2 Warranty for Products Not Affected. The foregoing exclusion and disclaimer of
wiarranty does not affect or diminish any warranty rights with regard to digital
imaging products. Such rights are governed sxclusively by the terms of awritten
and signed purchase agreement with Tl

3. Limitations and Exclusion of Damages. [N NO EVENT SHALL TI BE LIABLE
FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT
DAMAGES, HOWEVER CAUSED, OM ANY THEORY OF LIABILITY AND
WHETHER OR NOT TI HAS BEEM ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES, ARISING [N ANY WAY OUT OF THE TECHMICAL INFORMATION
OR THE USE OF THE TECHNICAL INFORMATION.

4. Neo Endineering Services. Useris fully responsible for all design decisions and
engineering with regard to its products, including decisions relating to application
of digital imaging products. By providing Technical Information T1 does not intend
to offer or provide engineering services or advice conceming lser's design. If
User desires engineering services, then User should rely on its retained
employess and consultants and/or procure engineering services from a licensed
professional engineer ("LPE")

5 Compliance with Export Control Laws. Unless prior authorization is obtained
from the U.S Department of Commerce, User may not export, re-export, or
release, directly or indirectly, any Technical Information, or export, directly or
indirectly, any direct product of such Technical Information to any destination or
country to which the export, re-export or release of the Technical Information or
direct product is prohibited by the Export Administration Regulations of the U5
Department of Commerce ("EAR").
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Jl & J2

Input Flex
Connector

PAGE 3

From A/B DMD DATA (DD_AP[15:0], DD_AN[15:0], DD_BP[15:0], DD_BN[15:0])
Slave A/B DMD CLK (DCLK_AP, DCLK_AN, DCLK_BP, DCLK_BN)
ASIC
A/B_SCTRL (SCTRL_AN, SCTRL_AP, SCTRL_BN, SCTRL_BP)
C/D DMD DATA (DD_CP[15:0], DD_CN[15:0], DD_DP[15:0], DD_DN[15:0]
C/D DMD CLK (DCLK_CP, DCLK_CN, DCLK_DP, DCLK_DN)
From C/D_SCTRL (SCTRL_CN, SCTRL_CP, SCTRL_DN, SCTRL_DP)
Master
ASIC DAD CONTROL (STROBE, MODE[1:0], SEL[1:0], ADDR[3:0], OEZ
SCP_CONTROL _ (CLK, DO, DI, ENZ, IRQZ
DMD_RSTZ
i;'l;lEG
3.3v->1.8V
U2
3.3 DMD Power Supplies VOFFSET
VBIAS
VRESET
PG_OFFSET

PAGE 4

EN_OFFSET

U3
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DMD_P3P3V P3P3V2

N

oy 2200HM@ 100MHz l
ICA

Iﬂ 1uF 0.001uF

L—> bp_DP[15:0] p5

DD_DP
DMD_P3P3V P3P3V1 Master LVDS X
a ~
1A 1D
1.2A 1B 1E DD_CN15 ) |
X 1C 1F DD_CP15
ch 220 OHM @ 100MHz lm DD CN14 A 20 DD CN13 )|
0.1uF O uF P12 28 2E DD _CP13 A
I 2C oF
- = 3A 30 |
DD CN12 38 3 DD _CN11
3C 3f DD _CP11 |
4A 4D DD_CN9 )|
48 E DD_CP9
4C 4F
| _5A| 50| DD _DI
DD CN8 58 5E DCLK_CN |
H DD_CP8 5C 5F DCLK_CP |
SCTRL_CN 6A 6D DD _CN7
SCTRL_CP 68 6E DD_CP7 A
6C | 6F
[ 7A| {70 | ) |
DD CN6 78 7E DD_CN5 |
DD_CP6 7C 7F DD_CP5 .
Doce 8A 80| DDCNS there 19 apullcug on the N
DMD7P3P3V gg gE ;gsfgg;{;iz signal on the X
9A 9D |
DD CN2 9B oF DD _CN1 DMD_P3P3V
DD CP2 9C oF DD_CP1 A
Note: Only install one 1K Ohm TN BB 8%] 0A 12V is not used on
pull-up resistor on DAD_OEZ. If R1 \ R2 — pins 10D, 10E, 118 R3 Do Not Install
DAD_OEZ pull-up is installed on | $1K '$10K 10K DCLK_DP
Main board side, do not install \ // DCLK_DN
R1. M- DADMODE 1 p5
= SCTRL DP
p.5 DADIRQZ DADMODE 0 p5
p5 DADSEL 1 DAD_ADDR 3 DADADDR 3 p.5 SCTRL DN
p.5 DADSEL 0 — DADADDR 2  p.5
04D ADDF | DAD_ADDR 0 DADADDR O p5 DD _C
| p.5 DADADDR 1 i 5 DADOEZ — DADSTRB p.5 —
p.5 DADOEZ et - -
C5 o
|
! = 27000F |0 Not Install X
| L 50V.10% DMDRSTZ
b5 DMD_RSTZ L SCP_DMD_CSZ  p5 ~
p.5 SCP_DI ~
DD DTS | scp o ps c
Note: R4 and C5 are specific = —> SCP_DO p5 =
values selected to delay ASIC =t
driven DAD_OEZ to allow the DMD —
enough time to park properly. DD_DN13 DD_DN14 X
Recommend installing values as DD _DPT3 DD _DP14 C
shown. DD_DNTT [ DD DN1Z X
' DD DPT1 DD _DP12 c
DD_DN9 DD_DN10 0D
DD_DP9 DD_DP10 R
SCTRL DN DD_DN8 c
SCTRL DP DD_DP8 K
Board Instances DDﬁDN7 DCLKﬁDN o5 C
DCLK DP o
DD _DN6 K
i 2 MECH2 1000 DD_DP6 X
rC— DD_DN4 PR
Flox Gavles DD_DP4 K
7840-001 DD_DN2 _
DLP670S DD DP2 =
7_MECH3 DCLK_CP
PCB1 DR CN
Fex Gablos et SCTRLON
| 7840001 DMD_FLEX_CONNECTOR
P3P3V3 DMD_P3P3V
PCB,DLP041 ] [ TP1 P2
o o
B2 |
= = c6 L 220 OHM@IDDMHzi(W
0.001uF IumF 1

L—> DD _DN[15:0] p5

» DCLK DP p5
» DCLK DN p5

» SCTRL.DP  p.5
» SCTRLDN  p.5

L—» DD_CP[15:0] p5

L— DD_ON[15:0] p.5
» DCLK CP p5

» DCLKCN  p5
» SCTRL.CP p.5
» SCTRLCN  p5

Slave LVDS DBP
J2 D
1Al 1D
B iE DD BN15
1F DD_BP15 P
20 DD_BN13
2€ D
2F
3D D
DD BN12 38 3E DD BN11
DD_BP12 c 3F DD_BP11 L—> pp_BP(15:0] p5
DD_BNT0 A DD BN9 DD
DD _BP10 B E DD_BP9
| 4C] [4F D
A 5 DD
DD _BN8 58 5E DCLK BN
56 5F DCLK BP )
6D DD BN/
6E DD BP7 D
|6F | LY
[ 7L
DD BNG 7€ DD BN5 )
DD_BP6 7F DD_BP5
DD_BN4 8D [ DDBN3 D
DD BP4 8E DD_BP3 DD
8F
DD BN2 & DD BN1 -
9
DD_BN2 g 00BN oLk o > DD_BN[15:0] p5
DD BNO [10D DEKEN > DCLK BP  p5
DD_BPO E P > DCLK BN p5
F <GTREBN——> SCTRL_BP
| p-5
SCTRLBN ) SGTRLBN p5
DD_AP
A
DA
DD_AP:
A
DA
A
DA
DD_AP!
156 A
15C DA
DD_ANO A ) Al
DD_APO 68 DA
[16C | DD_AP
[17A] Al
DD_AN2 78 DD ANt DA
DD_AP2 7 DD_APT
RN sg 0o A o0 L—> pD_AP[15:0] p5
DD_AP4 88 DD_AP3 e
[ 18C | DA
[19A] A
DD _ANG %8 DD _ANS -
DD_APG oC DD_APS T
SCTRL AN [ 20A| [ DO AN7 i
SCTRL_AP 208 DD_AP7 T
20C Al
21A ¥
DD ANS 218 DCLK_AN T
21C DCLK_AP. -
DI 22A DD_ANS PR
DD_APT0 208 DD_APS =
[22B] [DD APS A
22C A
23A oA
oD AN12 T8 ] DD ANTT =
g 513 o Bg’ﬁm; DCLK AP 7 ODANISOL S
24A
DD _AP14 248 DD _AP13 DCLK AN » DCLK_AP - p.5
23 g > DCLK AN p5
[25A ] SCTREAN—— SCTRL AP p5
DD _AN15 258 SCTRL AN > SCTRLAN  p5
DD_APT5 25C
DMD_FLEX_CONNECTOR papave DMD_P3P3Y
= - c8 220 OHM @ 100MHz co
0 HWFI 0.1uF
D e T =
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Power Down Circuitry

P32
DMD_P3PaY
s ut DMD_P1P8Y VBIAS VOFFSET VRESET
HEN voutf¢ DMD_P3P3V s
SIVIN  ERROR[Z- c1o 12
Ci1 GND GND(TAB) ﬁ%ﬁo uF 8 12
10uF j LP385135-18/NOPB a 1K R9
1 R0 12
12
b1
33V % bz2503300L
o o
EN_OFFSET 1 FQ2 a3 a4
OMD_P3pav ~JFOV30N FDV303N FDV303N
oo L
10uF |
N Do Not Install
Do Not Install.
DMD_P3P3V | R :
_o__,
s ) Q9 TP3
! 1 : L5, 22uH SWo_1 o DRV_D FDMA910PZ
[ b —
:DoNotlnslaH 2 T® LPS4018-223MRC 1UF 1 7 OFFSET p6
| Ri4 T2t
' TsM102:01-Tsv W2 TPS65145 2K o2
,,,,,,,, | Vin swort— o &35MBJ5926B-TP
10.0v
p.45 EN_OFFSET 24)cy swile 12 VOFF
. ol | Low L | P—
—Benm SUP OUT 62PF 432K RI9
R16 % 220F 0AuF
c17 1 EB1 1% 56.2K T T
COMP FB1

mkl_{ R17, 15K _COMP 22
10

1%

J; p.4,5 EN_OFFSET

00pF .
Sl
ci: 16 o
VBIAS Cl+ D4 20 %305  prvp
ca1 C2- 15 ) oD J BATSASW T (o L BATSISW
o _
R21 Cor 14 T c22
2-
10K Ca+ T d RESET p.6
ZIpGND = 1uF l
co4
8 £F R23 0.1uF
PGND T 53, 620K I
9 o
e 115 002252 i 0.1% 0.1%
33K -22u BIAS p6
) BASE 3 I ros WB-OVL P
l2. 820K
poweppap PB4 0.1% ™6
+ o
¥
1 R2G
59K
0.1%
DMD_P1P8Y
Re7  TR7
PG R28 l T
T PG OFFSET ps6
cg |0
| = 2700pF |
I Isov,wo%J
= Do Not Install
TP8 TP9
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oD U3B.
. D CP O
- D CP 1
. D CP2
- D CP 3
- D_CP 4
. DCP5
- D CP 6
. D CP7
- D CP 8
- D CP 9
. D CP 10
X D_CP 11
. D CP 12
- D_CP 13
X DCP 14
P3 DD_CP[15:0] I D_GP_15
g DG
- DG
- DG
g D C
- DG
g D C
- DG
- DG
g D C
- DG
g DG
- DG
- DG
g D C
X DG
p3 DD_CN[150] »———— |
p.3 DOLK_CP >%.
p3 DCLK CN »—DCEKCN  G26)
DD_Di
—_
p.3 DD_DP[15:0] 5 b
—_

p.3 DD_DN[{5:0]

z
g

p.3 DCLK_DP
p.3 DCLK_DN

p.3 SCTRL CP
p.3 SCTRL_CN
p.3 SCTRL_DP
p.3 SCTRL_DN

—o
o5

z
g
3

w}—og
—o

DOLK DP
DK DN jae{ DCLK_DP
» DCLK DN
SCTRL CP

oo 224 scTRL P
HoulHL CN E24)

SCTRL DP x24]SCTRL_CN

>SCTRC DN woa | SCTRL_DP

5 SCTRL_DN

W24

SCTRL_DN

DLP670S

p.3 DD_AP[15:0]

p.3 DD_AN[15:]

p.3 DD_BP[15:0]

p.3 DD_BN[{5:0]

5
B

D_AP_0
D_AP_1
D_AP2
D_AP 3
AP 4
D_AP 5
D_AP 6
D AP 7
D_AP 8
= D AP g
- D_AP 10
oA D_AP_11
A D_AP 12
oA D AP 13
A D_AP_14
§ - D_AP 15
— D_AN_O
oA DAN1
i D_AN 2
- D_AN_3
oA D_AN 4
i D_AN 5
oA “AN_6
i “AN7
v AN 8
A D_AN 9
i Soe{D_AN_10
oA S134pANC1
i B13{D AN 12
- Bi2{D AN 13
A 213D AN 14
N D_AN_15
p3 Dok AP —peHAE—BSnoik ap
p3 DOLK AN »2CEK AN B6{pei sy
D BP
0 WiiD_BP O
5 TaiDBP 1
va{D_BP 2
o8P 3
5 D BP 4
D BP 5
D BP 6
5 D BP 7
D_BP 8
D BP9
D_BP 10
D BP 11
D BP 12
D BP 13
D BP 14
S D_BP 15
D_BNO
D BN 1
BN 2
BN 3
5 D BN 4
D BN 5
w150 eN6
D BN 7
5 Adg]D_BN 8
5 D_BN 9
F1o1DBN 10
Fi9{D BN 11
5 Z13{D BN 12
212D BN 13
5 Zig{D BN 14
» DCLK_BP D_BN_15
p.3 DCLK_BP »ng DCLK BP
p3 DOLK BN  » 2t BN_ Z635c By
SCTRL_AP A9
LT
03 SOTRL P  »SCTRLEP 5] 3CTRI AN
P - SCTRL BN 4] SCTRL BP
p.3 SCTRL_BN > {SCTRL_BN
DLP670S

Bring TP for reset waveform

DMD_P3P3V MBRST 0,15 outside of DMD
J4 outline
1 SCL_ T T T T T N
Sz soa | P bo ot Tnstalll
3
HE a3 B¢ o !
Cipe DMD_P{PgV P5 RSTZ PWRDNZ 8
Conn_4 5 DMD_SCP_CLK w17 7 Pt
- Ra2 P _SCP_ wis | SCPCLK ; P12
1K p.5 DMD_SCP_DO Xig|SCPDI TP13
p5 SCP_CSz Wie|SCPENZ t TP14
PDO_DMD2ASI SCP! P15
p.5 DMD_SCP_DI SCPDO, SIC ’: T e
p.5 MODE_0 v3MODEO ! P17
p.5 MODE_1 p3|MODE1 t P18
p5 SEL O V2| SELO g T P19
p.5 SEL 1 SEL1 TP20
DMD_P1PBY B3 Jo5r ¢ S a5 . ha i s
- p.5 ADDR 1 Ta1Al 2 Wiz (R TP22 TP24
e p.5 ADDR 2 s H [wiz ) i i
p.5 ADDR 3 A3 & 14 e MBRSTE T P25
U] RESETZ MBRST 1542 —om D — J
p.5 IRQZ IRQZ
p.5 STRB Ro| STROBE
DMD_P3P3V p5 OEZ OEZ
TP44
IDMD_P3P3V l029 o TETETRT %TP—O TP30  TP31
- 0.1uF | 7 asTel S °
T G2/ 1pp "
L DMD_P3P3V ‘ L Neloist o i
U4 4iBisT B -
1 xi7]BIST! o
scL vee D17)BIST.C §
2R3 ., .51 BIST.D g = =
SDA D+t €30 é g
R33 51 100 PF
ALERT  D-}S B8-Sl &
4 T L ; TEMP_N
GND THERM[~— “PROG_FUSE_EN
R4t DLP670S
DMD_P1P8V
DMD_P3P3V c3t_ | ca2
Tem DMD_P3P3V DMD_P1PBY —m 0.1uF
0.1uF Us 24 i =
I VCCAVCCB
= [ DIR" veeB[ 2 ]
p.3 DADSTRB A B1 -%JWL» STRB p5
p.3 DADMODE_0 A2 B2 .TBAAM—» MODE_0 p.5
p.3 DADMODE_1 A3 B3 g R45..,, 33 MODE_1 p.5
p.3 DADADDR 0 Al B4l Bdp »  ADDR O p5
p.3 DADADDR_1 A5 B5 B47 .33 ADDR_1 p.5
p.3 DADADDR 2 A6 B6 R48 3, ADDR 2 p.5
p.3 DADADDR 3 017 B7i2 B4 .\33 _,  ADDR 3 p5
A8 B8 3
Mok A9 QN
DMD_P3P3V GND GND[™"—1
o3 = SN74AVCHBT245RHLR DMD_P1P8V
I 0.1uF DMD_P3P3V DMD_P1P8V % o6
L Us
24 0.4uF T 0.1uF
5] VCCAVCCB
23
{DIR VCCB +
p.3 DADSEL 0 Al B1 W» SEL 0 p.5
p.3 DADSEL 1 A2 Bof2d R51.. 33 SEL 1 p5
p.3 DADOEZ A3 B3 R! V383 OEZ p5
p.3 SCP_CLK A4 B4 RS3 .\ 33 DMD_SCP_CLK p.5
p.3 SCP_DO A5 B5 B & 5,  DMD_SCP_DO p5
p.3 SCP_DMD_CSZ A6 B6 B35 38 SCP_CSZ p5
p.3 DMD_RSTZ T0]A7 B7 RS6 .33 RSTZ p.5
A8 B8 3
ok [TIoEz anoiE
DMD_P1P8V GND GND 1
c37 - SN74AVCHBT245RHLR DMD_P3P3V
0.1uF
" DMD_P1P8V DMD_P3P3V s
< uz Io.mr
! VCCA VCCBI <
1 1DIR  10EZ 73— SCP_CSZ p3
2DIR  20EZ}y3—
p.5 DMD_SCP_DI 1A1 1B1 R36 33, SCP_DI p.3
1A2 1B2 {4
p.6 DMD EN OFFSET } 2A1 2B1 EN_OFFSET p.4
p5 RQZ 512A2 2B2 R37 33 DADIRQZ p.3
ﬁ\g}g GND  GNDF——
SN74AVCHA4T245RGYR
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usD

p4 VRESET l CLVRESET VSS|

c47 1045 Lcssa lcw 1049 lcso Ji|VRESET vss

1 VRESET VSS|

0.1uF 0.1uF 0.1uF 0.1uF 0.1UF T O.0uF B1VAESET ves

Ut| VRESET VSS|

T VRESET VSS|

1 Al VSS|

- salvee VSS|

SINEY VSS|

Ve VSS|

LIS VSS|

D121 8¢ V8

DMD_P1P8V D19]VES Ves
£19] VCC VSS|

o]vee VSS|

£51]VCC VSS|

ZHvee VSS|

i lcm lmz lCAa lcsz lcsa lCSA 1044 lms 1045 K %8 ﬁg
o To.qu Toqu TOJUF To.qu TOJUF Toqu TOJUF Toqu —"OJUF Lrvee vss
N1] VEC VSS|

bHvee VSS|

1] VeC VSS|

l C55 l C56 l c57 l C58 l C59 l C60 l ce1 L C62 l C63 l C64 l C65 vee VSS
2.2uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.10F 0.1uF 19| VoG vss
T T TV OT TR T TR TV T T T
2 vee VSS|

&rjvee VSS|

ig] VEC VSS|

lcss lcm lces lces lcm lcn lcn lcn 1074 lms lme Xi2]VCC VSS
2.20F 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF X19]VSS vss
5 T W T TR T T T T T T
21]VCC VSS|

£3]vec VSS|

Aas] VCC VSS|

lcn lcm lcw lceo lcm lcez lcsa lcszs lcss lcee lcw AAg|VCC vss|
2.20F 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF A11]VCC vss|
T T TV T T T TR T T T T
Atz] VCCI VSS|

Ag|vec VSS|

l l l VCClI VSS
o 89 90 Az |VCC! Ve
2.2uF 0.1uF 0.1uF A23|C! vss
AAL1| VCCI VSS|

Lveal VSS|

AA17|VCCI VSS|

REINEY VSS|

1 VCCl VSS|
VCCl VSS|

AR2Z1 Vel VSS

vCel VSS|

2 VSS|

p4 VOFFSET ATIVOFFSET  VSS

l l l l l l l | pog | VOFFSET  VSS|

91 c92 93 co4 95 96 co7 t—gag|VOFFSET  VSS|

0.1uF 0.10F 0.1UF T O.0uF 0.4uF T O.1uF 0.1uF —Doe|VOFFSET  VSS

T T T T T T T F—Moa| VOFFSET  VSS

Mo | VOFFSET  VSS|

I 756 VOFFSET VSS

t——fa3|VOFFSET  VSS|

AAq|VOFFSET  VSS|

F—pass| VOFFSET  VSS

L—PADIVOFFSET  VSS

Al VSS|

p4 VBIAS Aa] VBIAS VSS|

l l l l l l 7| VBIAS VSS|

98 c99 100 c101 102 c103 Aas| VBIAS VSS|

0.1uF 0.1uF 01uF T O.IUF 0.1UF  TO.0uF | VBIAS VSS|

T T T T T T AAy| VBIAS VSS|

VBIAS VSS|

1 H3 VSS|

= ____ | EN BiAS P5 DVD_EN OFFSET < "H{EN_OFFSET  VSS|

: R395| 53 EN’EESSET ﬁg

| Domotinstall - “”S o gag P4 PG_OFFSET >;E§ PG OFFSET  VSS

,,,,,,,, — £3{PG_BIAS VSS|

PG_RESET  VSS|

[E VSS|

| oot nstall ] ves

L PG_RESET VSS

VSS|

VSS|

VSS|

VSS|

VSS|

DLP670S
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that incorporate TI semiconductor
products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains responsible for using its independent analysis, evaluation and judgment in
designing Buyer’s systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular reference design. TI may make corrections, enhancements, improvements and other changes to its
reference designs.

Buyers are authorized to use Tl reference designs with the TI component(s) identified in each particular reference design and to modify the reference design in the development
of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT,
AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to 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.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF
ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE FOR AND SHALL
NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON A COMBINATION OF COMPONENTS
PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE

LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY THEORY OF LIABILITY AND

WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER'’S USE

OF TI REFERENCE DESIGNS.

Tl reserves 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 JESD48, 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 are sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl 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 for TI components are used to the extent TI 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.

Reproduction of significant portions of Tl information in Tl data books, data sheets or reference designs 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.

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 Tl
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 that anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures
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 Buyer's safety-
critical applications.

In some cases, Tl 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 Il (or similar life-critical medical equipment) unless authorized officers of the parties have executed an agreement
specifically governing such use.

Only those Tl components that 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 that have not been so designated is solely at Buyer's risk, and Buyer is
solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl 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.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated
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