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NOTES, UNLESS OTHERWISE SPECIFIED:

The netname "P1P2V" represents connection to the +1.2V power plane.
The netname "P1P9V" represents connection to the +1.9V power plane.
The netname "P3P3V" represents connection to the +3.3V power plane.
The netname "P2P5V" represents connection to the +2.5V power plane.
The netname "P5V" represents connection to the +5.0V power plane.
The netname "P12V" represents connection to the +12.0V power plane.
The netname "GND" represents connection to the ground plane.

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

All components with designators "U*", "Q*", and "D*" are electrostatic discharge sensitive.

All components with designators above 500 are mounted solder side of the board.
All resistor values are in ohms.
All capacitor values in microfarads unless otherwise specified.
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CCA MOUNTING HOLES

MT1 MT2 MT3

Ji

P1_C[9..0] P1_C[9..0]
3,5 P1_C[9..0] << 1 2 >>P1_C[9..0] 35
P1_C8 3 7 P1_C9
PI_Co 5 3 P1_C7
PT_CA 7 8 PT_C5 :
P1_B[9..0] PT_CZ 9 10 PT_C3 P1_B[9..0
3.5 P1_B[9..0] < \ PI_CO 11 12 PI_CT / >P1_B[9..0] 35
PI_BS 13 14 PT_BY
P1_B& 15 16 PI_B7
PT_BZ 17 18 PT_B5 :
P1_A[9..0] PT_BZ 19 20 PT_B3 P1_A[9..0
35 P1_A[9.0] < \ PIED 1 2 PTBI / PPI1_A[9.0] 35
PT_A8 23 24 PI_AJ
PI_AG 25 26 PT_A7
PT_AZ 57 28 PT_AS
PT_AZ 29 30 PI_A3
PT_AD 31 32 PT_AT
33 34
89,15 PWRGOOD D> —s=r7 = 36 P1_CLK 5
12 SCL1 P1_DATEN 5
SDAL 37 38 PT_ASYNC _
12 SDA1 39 20 PT_VSYNC P1_HSYNC 5
R12 R12 R126 P1_VSYNC 5 R11 R11 R123
NC NC NC _ 1 NC NC NC
= AXK5S40047YG =
= 30-Bit Parallel Port Interface £
— N
o o
=
J11 O O
1 2 SDA1 12
12 scL & 3 " >
R1 0 RXE_2+_IN 5 6 RXE_4+_IN R2 0
5 RXE_2+ R3 0 RXE 71N 7 3 RXE 41N Ra 0 SEE—Z"' g
5 RXE_2- RS 0 RXE I+ N 9 10 RXE 3+ N R6 0 OXE .
5 RXE_1+ R7 0 RXE TN 1 ] RXE 31N RS 0 Ny 2
g IE)?EE _ol; R9 0 RXE_0+_IN 13 14 RXE_C+_IN R10 0 RXES. s
= RXE_0-_ 1N RXE_C_IN =
5 RXE_0- R1L 0 —= L ig = R12 0 RXE_C- 5
89,15 PWRGOOD 19 20
"= AXK5S520047YG =
LVDS Front End Interface
Front End Interface Connector
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NOTE:

The input data channels can be
configured to optimize board

layout for each port.

Bitwise reordering is not supported.

For example, Y data could be
connected to Port A, B, or C.
Port configuration is handled
in the API

NOTE:

IT only one input clock is used, then P1A CLK
should be connected, and P1B_CLK and P1C_CLK
should not be connected.

Software.

Front End Clocks

P1A_CLK
P1B_CLK
P1C_CLK

RCK_IN_P
RCK_IN_N

P1_CLK
P2_CLK
P3_CLK
LVDS+ CLK
LVDS- CLK

w w

/\/

U1lA
DLPC6401
N\
P1_A9 AB20
PI_AS AA19 | PLLA9
PI_A7 vig’| P1.A_8
PI_AG wi7 | PLA_7
PI_AS AB19 | PL_LA_6
PI_AZ AA18 | PLLAS
PI_A3 vi7 | PLA_4
PI_AZ ABis | PLLA3
PI_AT wi6 | PLLA_2
PI_AU AA17 | PLLAL
P1_A_ O
N P1_B9 u21
PI_BS U20 | PL.B_9
PI_B7 v22 | P1.B_8
PI_BG6 U190 | PL.B_7
PI_B5 v21 | P1.B_6
PI_BZ w22 | P1.B_5
PI_B3 w21 P1.B_4
PI_BZ AA20 | P1.B_3 o)
PI_BI vig' P1.B_2 o]
PI_BO wisg | P1.B_1 E
P1_B_0O
- -
N P1_C9 P21
PI_C8 p22 | PL.C9
PI_C7 R19 ' PLC. 8
P1_C6 R20 | PLC_ 7
PI_C5 R21 | PLC6
285832 N Roz)| P1.C 5
F F F F Q& F F PI_C3 T21' PLC 4
000000 P1C7 T20)| PL.C3
PI_CI T19 7| P1.C_2
P1_CO U222 | PLC 1
P1.C_ 0O
P1_CLK W15
PZ_CLK AB17 /| P1A_CLK
vig " P1B_CLK
P1C_CLK
P1_FIELD W14
PI_DATEN AA16 | PL_FIELD
P1_DATEN
P1_VSYNC Y15
PI_ASYNC AB16 '| PL_VSYNC
P1_HSYNC
Xg—%g’ ALF_VSYNC
X227 ALF_HSYNC
%—==% ALF_CSYNC
RCK_IN_P Y9
3 ; RYET Wo Y RCK_IN_P
3 = RCK_IN_N
RXE_O+ AB10
3 ; RXEO- AA10" RAIN_P
3 RA_IN_N o
RXE_1+ Y11 @]
3 ; RXET- Wir’ RBLIN_P by
3 RB_IN_N :‘)
RXE_2+ AB12 ~
3 ; RXE_2- AA12 1| RC_IN_P r
3 RC_IN_N S
RXE_3+ Y13 0
3 ; RXE-- Wiz RD_IN_P e
3 RD_IN_N
RXE_4+ AB14
3 ; RXEZ- AA1a? RE_IN_P
3 RE_IN_N
M2y \re RQ AFE_CLK %X
AFE_ARSTZ [— X
(FRONT END INTERFACE)
DPP6401 Front End Interface
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NOTE:

Place series termination resistors near the ASIC.
/\/ These resistors should have 1% tolerance.
U1B
DLPC6401
G20 DMD_PWR_EN
DMD_PWR_EN SPDMD_PWR_EN 7 P1POV
D9 D_TRC 1 DMD_TRC
DMD_TRC R13 5.1 J2
Cc9 D_SCTRL R14 51 DMD_SCTRL R39 —
DMD_SC(;TRL B9 D_LOADB R15 5.1 DMD_LOADB 30K DMD_SAC_CLK 1 2
DMD_LOADB DMD_DAD_BUS 3 7
A9 D_DCLK R16 51 DMD_DCLK 5 6 DMD_DAD_STRB VOFESET 8 - 5V
DMD_DCLK DMD_DAD_OEZ 7 8 - 0 VOFFSET 7
c6 D_D23 R17 5. DMD_D23 16V VBIAS 9 10 T >
DMD_D23 [~¢1g D_D22 R18 51 DMD_D2Z 7 0% [ 11 12 DMD_TEST_SCAN Tp]_]O P1POV VREF - 1 9V
DMD_D22 —gg D_DZT R19 51 DMD_DZT VBIAS DMD_SAC_BUS 13 14 Q - -
DMD_D21 755 D_D20 R20 5.1 DMD_D20 —10V VRsT 15 6]
DMD_D20 57 D_D19 R21 51 DMD_DIJ . Q I 17 18 DMD_D20 Voo
DMD_D19 [~a10 D_DI8 R22 51 DMD_DI8 VRST & DMD_D12 19 20
DMD_D18 g7 D_DI7 R23 5.1 DMD DI7 P2P5V vee 21 22 DMD_DZ3
DMD_D17 [p12 D_DI6 R24 51 DMD_DI6 DMD_D10 23 24 DMD_TRC
DMD_D16 G132 D_DI5 RO5 51 DMD_DI5 FB1 2 5V DMD_DO8 25 26
DMD_D15 [g15 D D14 R26 51 DMD_DI4 A ) - 27 28 DMD_D17
DMD_D14 ~a75 D_D13 R27 51 DMD_DI3 68 OHM DMD_D03 29 30 DMD_SCTRL vce
DMD_Dlg A6 D_DIZ R28 5.1 DMD _DIZ MI0603J680R-10 DMD_D0Z 31 32 Q
DMD_D12 ["p1g D_DIT R29 51 DMD_DIT 33 34 DMD_LOADB
DMD_D11 g7 D_D10 R30 51 DMD_DI0 c1 c2 c3 DMD_D01 35 36 DMD_DCLK
DMD_D10 "g10 D_D09 R31 5.1 DMD_DO09 0.1 uF 10 uF 0.1 uF vee DMD_D00 37 38
DMD_D09 77 D_DU8 R32 51 DMD_DO08 10V 10V 10V 39 20 DMD_D22
DMD_D08 77 D_DO07 R33 5.1 DMD_DO7 10% 10% 10% DMD_DU5 41 42 DMD_DZT vce
DMD_DO07 [p11 D_D06 R34 51 DMD_DUB DMD_D04 13 44
DMD_DO06 [~E171 D_DO05 R35 51 DMD_DUS = = = 5 6 DMD_D19
DMD_DO05 [Tg171 D_D04 R36 51 DMD_DO04 DMD_D06 a7 18 DMD_D18
DMD_D04 pg D_D03 R37 51 DMD_DO3 vce DMD_D07 29 50
DMD_DO03 [—¢g D_DO0Z R38 5.1 DMD_DOZ Q 51 52 DMD_D16
DMD_D02 |—gg D_DOT R40 5.1 DMD_DOI P1POV VBIAS DMD_D09 53 54 DMD_D15 vce
gmg_gg(l) A8 D_DO00 R41 51 DMD_DOO DMD_DIT 55 56
- 57 58 DMD_D14
59 60 DMD_D13
c4 c5
A5 D_SACCLK R42 20 DMD_SAC_CLK 0.1uF 0.1uF e
DMD_SAC_CLK pg D_SACBUS R43 20 DMD_SAC_BUS = =
DMD_SAC_BUS = = . 50044-06001-002 i
DMD DAD OE7 |22 D_OEZ R44 20 DMD_DAD_OEZ VRST VOFFSET
_DAD_ c5 D_STRB R45 20 DMD_DAD_STRB
DMD_DAD_STRB [pg D_BUS R46 20 DMD_DAD_BUS DMD BOARD CONN ECTOR
DMD_DAD_BUS
c6 c7
A3 0.1 uF 0.1 uF
(DMD INTERFACE) EXRES
/\/ R47 ) .
160
1%
DMD Connector Interface
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8 7 6 5 4 3 2 1
L1
P5Y cs
Py L DRV_D
co 7YY YL
-
|—7 22 uH 1uF
Do Not Install Resistor o 8.5V
if DMD is mounted R43 = 2sv.iow U2
NG - DMD_PWR_EN_INV P12
D 4 5 OFFS °
Vin SWo VOFFSET
DMP2160UW
23 6 1
ENR swi -L ’ * 9
STP8054OZ L
R50
VOFFSET 6,7
67  DMD_PWR_EN > - DMD_PWR_EN 24y N sup ouTt 2 c10 360K 02122UF R Z
ci3 —
6.2 PF 16V,20% 0.1uF
R51 15K R52
22 1
R49 % F comp FB1 : ||
= 56.0K =
1000PF 0.1uF c15 L
10K 17 18
Ci4 50V c1- DRV [~
1uF
=3 16 21
i Cl+ FB2 o SQEMSW
| cie
TPS 2.5V GENERATION 0L uF BATS4SW 1uF : =i
15 13 T TP13
o] =0V C2-/MODE ouT3 VRST
P3P3V U3 P2P5V ;
14 12
¢ 1 5 c2+ FB3 ci8 | -10V ¢
IN out 0—| =
3 TP15 = c20
c21 EN c22 7 10 DMD_PG o 1uF c19 0.1 uF 5> VRST 67
0.1 uF 4 2 2.2 UF PGND PG 10UF 50V, 20% '
10v NR  GND 10v 25V,10% 0.1 OHM
10% R53 RS54
8 20
L cas _ TPS73025 PGND REF ‘ = = P14
10V = 75K 620K VBIAS
10% c23
11 0.22 uF
— GND
< | 16.0V |
P5V 19 2 —
GND FB4 -
R55 c25 c26
e 680K 10UF 0.1uF > VBlAS 67
= 25V,10% 50V, 20%
3
R142 BASE 0.1 OHM
2.2K = =
DMD_PWR_EN_INV p5V
TPS65145
R56
56.0K
68 OHM
J 17 MI0603J680R-10
B DMD_PWR_EN FDV303N c27 Q1 c28 cs1 B
1UF BCP68 4.7 uF 100 uF
6.3V 16V =
10% 10%
6,7 VOFFSET < 6,7 DMD_PWR_EN 02 6,7 vBIAS K
R57 2N2907A
R58 R59 10K R60 R61
P5Y A P5V 10K 12 ]
12
= Q5
2N2907A
Q3
2N2907A
Q4
2N2222A
Q6 Q8
2N2222A 2N2222A
2N2222A R68
D2 R67 Q10
67  DMD_PWR_EN 3 Q9 MAZ80330HL 12 67  DMD_PWR_EN) 2N2222A
' - 2N2222A
10K
A
67 VRST < =
DMD Power Supplies
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3 2 1
13 TP16 P12V_SUPPLY
| Fo2
3 ) P12V_CONN P NI ‘ ‘
5
6 C29 C30 +] C31 +| C32 +]| C33 R69
0.1 uF 0.1 uF 100 uF 100 uF 100 uF 1K
25V 25V 16V 16V 16V
SM06B-SRSS-TB 10% 10% 10% 10% 10%
R71
3.3K
Q11
2N2222A
POSENSE Q12
1589  POSENSE SN2222A =
R73 10K

NOTE:

Place crystal circuit and associated /\/

components near ASIC.

uic
c34 DLPC6401
XTAL_IN Al4d
-T_ * MOSC
X1 R74
M P3P3V
2.0 MHZ 1/16W
XTAL_OUT A15 TP18
MOSCN R76
R75 3.3K
100
PWRGOOD H19 H20 EXT_ARSTZ
3,159 PWRGOOD POSENSE Go1 | PWRGOOD EXT_ARSTZ
15,8,9 POSENSE POSENSE
R77 C36
1K 0.01 uF
(CLK, RST)
Input Power and Oscillator Input
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8

NOTE:
Place capacitors near IC device.

P%)ZV_SUPPLY

u4
C38 C39 C40 32
10 uF 10 uF 10 uF 33 | VIN_32 P3P3V
25V 25v 25V 34 | VIN_33
VIN_34 P1P2V
L N
= R80
o L2 4.7 uH P2P5V 10K
13 14
* VIN1 LX1_14 75 ‘] ’ vy * us
c37 LX1_15 C41  SRR1005-4R7M
10 uF — 47 nF R78 ca2 4 1 PG_P1P8V_LDO
25v ¥ 16V 40.2K 22 uF IN PG
Cc43 4.7 nF 11 12 10% 1% 16V c45 3 P1P8V_LDO
o) !
= EN1 2 BSTL 10% 01 UF *—¥ NC
) 9 7 2 5
Ca4 || 4.7nk ss1 FB1 L 1oV GND OUT
10 8 . )
R79 100K RLIML COMPL R81 20K C46 % % 4.7nF g2 — gfu,:
_ 80.6K = 10V
= c48 % } 100 pF 1%
NOTE: - = P3P3V
4.7nF capacitor on EN1 pin causes = =
about 8ms of delay.
NOTE:
Use 40.2K and 32.4K values for 1.8V operation. PpP1pP9V R83
Use 40.2K and 29.4K values for 1.9V operation. 10K
P12V_SUPPLY 6
T - L3 4.7 uH P12V_SUPPLY u
18 16
VIN2 LX2_16 17 ] Y _____|s PG_P12V_TDS
ca9 LX2_17 c52 SRR1005-4R7M veCc  RESET IMPORTANT NOTE:
10 uF N 47 nE R84 c50 c51 SENSE 6 The PCB should be designed such that the
25V N 16V 40.2K 22 uF 0.1 uF RESIN ~ RESET specifications are not exceeded when the
O 0, 0 DDP6401 is operated under the maximum current
— o] 10nF 20 EN2 -] BST2 19 10% 1% ig}; ig},j conditions specified in the DDP6401 datasheet.
N 22 @ 24 ’ P =
C54 4.7 nF ss2 B2 L =
21 23 . )
R85 150K RLIM2 COMP2 R86 20K €55 % % 4.7nF . R1808K
. - 29.4K
= C56 || 100 pF 1%
l REF L
NOTE: L 3 4
10nF capacitor on EN2 pin causes = = cT GND cs8
about 16ms of delay. c57 0.1 uF
47 nF 25V
16V TL7712A To%
P5V 10% ‘
P12V_SUPPLY B —
T . L4 4.7 uH NOTE:
38 36 - o . 47nF Ct capacitance provides >600us
VIN3 LX3_36 37 ) Y of time delay on RESET output.
C59 LX3 37 C60  SRR1005-4R7M
10 uF ™ 47 nF R89 C62
25V 5 16V 40.2K: 22 uF
C61 10 nF 40 39 10% 1% 16V
= EN3 2 BST3 10% P3P3V o
) 2 4
€63 1L A.rnk ss3 FB3 == - us
1 3 . . 5
R90 150K RLIM3 COMP3 R91 20K C64 % } 4.7nF ro bapay . vee
— VCC
L 7.68K 1 4 PWRGOOD
= TPS65251 C65 || 100 pF 1% o PGOOD TPS PGOOD_TPS 1 4 POSENSE 2 A Y >»PWRGOOD 3158
10 - P3P3V 2| A Y B 3
NOTE: £ 8 E] SPPOSENSE 15,8 GNP
10nF capacitor on EN3 pin causes — — GND ’
about 16ms of delay. =
| Y 5 P3P3V pa SN74AHC1GO8 =
SYNC P3p3v SN74AHC1G08
R93 383K 6 - P3P3V
RoOsC R94 c69
25 10K 0.1uF
= Low_p 25v c66
- 10% 0.1uF
— 27 PGOOD_TPS = 25V
= 26 PGOOD >YPGOOD_TPS 9 = To%
31 | GND_26 28 —
35 | GND_31 V7V -
30 | GND_35 29
AGND V3V
. c67 c68
—_ 3.3 uF 10 uF
16V 25V
20%
TPS Power Supplies
TEXAS INSTRUMENTS > DATE DRAWING NO Rev
Roger Perry 10/13/2011 A
(C) COPYRIGHT 2014 TEXAS INSTRUMENT4SSUE DATE
ALL RIGHTS RESERVED 08/31/2015 SIZE A3 SHEET 8 OF 16
8 7 6 5 4 4 | 3 | 2 | 1




P12V_SUPPLY
o

M})FAM_LOCKD 12
P3P3V
R95
3.3K 1uF c7o | 1.5K
R96
= Q13 N, Faurmz] 5K RO7 I3 P3P3V
Ja 2N2222A  Af £
5
— =
- 1 FAN1_OUT TP19 _ _ _
E g 2N2222QA]_4 FANL_PWMR FAN_1_PWM < FAN_1_PWM 12 O
c71 D4 10K R98 cr2 R99 R100 R101
SMO03B-SRSS-TB frval STPS08602 v T HOS ot 22K TR0
- - 0
10% 60V, 500mA . x 5 10% ®l uoa
= =3 VDD_LIGHTSENSE = LM3DIAPWR CMP_OUT
1 _ 1 _
— o= 2 [IGATSENSE _INPUT 2 >)CMP_OUT 12
- w0 3 -
CAND LOCK P%)ZV_SUPPLY | cm i <
_ 0.1uF o
it —_1 |
D>>FAN2—LOCKD 12 SMO03B-SRSS-TB  — 25V w =
10% 2 P3P3V
P21
P3P3V =
R102 | ) c75
3.3K 1uF c74 1.5K = 3 0.1uF
R103 10V
10%
: Q15 FAN2_PWMZR 1 . 5 K ;
J6 2N2222A § 12 CMP_PWM > CMP_PWM R105 10K =
;' 1 FAN2_OUT _ 8 ce |
E g 2N2222QA]_6 FAN2_PWMR FAN_2_PWM < FAN_2_PWM 12 0.01 uF —
c77 D5 10K R106
SMO03B-SRSS-TB ié\y F STPS05602
- LED LIGHT SENSOR =
P3P3V
o)
Projector Settings Memory I
12C Address set to OxA8
c7s
P3P3V ——01uF
Q R130 0v
10 u10 10%
VDD_TILT 1 8
—5 A0 VCC [
X—=N Al WP
3 6 SCLO
u14 7| A2 SCL[5 SDAO éscm 124
1 8 GND SDA SDAO 12,4
TLT Y <% TOUT VDD [
122 oy K——= 5 DOUT_Y SCK [t AT24C32C
GND VREF Fg—X
41 VoA DOUT X W ASmrx 12 5 2B 1
C193 MXD2125Q c194 5| ADD1 SCL "6
0.LuF —— ——0.1uF 2 ADDO SDA 7
10v 10v GND v+
10% | 10% TMP100NA/250
c79
L | Temperature Sensor 0.1uF ——
= = 12C Address set to 0x9C 10V
10%
Fans, Light Sensor and EEPROM
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P3P3V P3P3V NOTE:
Dedicated 12C pins have 12C specific drivers.
GP10 12C pins (GP10_8 and GP10_9) do not
have 12C specific drivers.
R107 R108 R109 R110
1K 1K 1K 1K
o /\/
J7
ke
1 [}
2 o TP22
3 B19
—AL Q O——— cpio_15 GPIO_19
. 5 SCLO M2
SMOSB-SRSS-TB — 11 SCLO gg : SDA0 M3 | llco_scL GPIO_18
B 11 SDAO IICO_SDA
scLl  J3
3 scLi gg SDATJa| GPIO_8 GPIO_1
3 sDAl GPIO_9 GPIO_2
P3P3V U1l
GPIO_7
. TPD2E001 5 GPIO 6
1 vCC 101[3
GND 102
C80
01uF = GPIO_5
10V
10%
GPIO_32
GPIO_31
GPIO_4
GPIO_3
GPIO_0
GPIO_23
TP27 GPIO_22
E22
*~E20 | GPIO_28
X555 GPIO_29
D22 _
INIT_DONE ““F19 | GPIO_25
Eo1 | GPIO_26
*Ep0 | GPIO_27
X—— GPIO_24
GPIO_13
K21 GPIO_12
X—=" GPIO_37
F21
X—=" GPIO_30 LEDR_EN
LEDG_EN
LEDB_EN
A19 LEDR_PWM
%17 | GPIO_11 LEDG_PWM
X——— GPIO_10 LEDB_PWM
N19
%20 | GPIO_20
X——1 GPIO_21
CMP_OUT 32
11 CMP_OUT CMP_OUT CMP_PWM
GPIO_33
GPIO_34
GPIO_35
GPIO_36
GPIO_14
(GPIO & LED CONTROL)

D18

HOLD_BOOT_LOADER

P3P3V

R111
1K

ci8

USB_ENZ

D15

FAN_1_PWM

i
b

>> USB_ENZ 14

Al7

FAN_Z_PWM

B17

FAN1_LOCKD

FAN_1_PWM 11
FAN_2_PWM 11

A18

GPTO_6

<FAN1_LOCKD 11

HOLD

IN BOOT LOADER

Installed |

Hold in Boot Loader

Un-Installed
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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 Tl 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. Tl may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl 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
JESDA46, 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 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.

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 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 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 TI components in
Buyer's 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 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
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