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TLV320AIC3268RGC EVALUATION BOARD
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TLV320AIC3268RGC EVALUATION BOARD
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+3.3VIO

TLV320AIC3268RGC EVALUATION BOARD
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DATA

TLV320AIC3268RGC EVALUATION BOARD
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LDO SUPPLIES

I;

TLV320AIC3268RGC EVALUATION BOARD
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EN NR—- (P A+
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= GND~= =“GND -
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TIDA-00403 SCHREV €
PCB REV C
TEXAS PAGE INFO: LDOs & AIC3268 ANALOG OUTPUTS DATE JANUARY 31, 2014 SHEET 5 OF 11
I
NSTRUMENTS | "DESIGN LEAD JOHN FEDAK IV FILENAME AIP013C_Schematic.sbk DRAWNBY ;DN



a0225069
Typewritten Text
TIDA-00403


JP44
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TLV320AIC3268RGC EVALUATION BOARD g e S G I I P
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SCL._ssz SSS TLV320AIC3268IRGC HpL |4 HPL 2‘2”F/10VT
1oVD1 DVDD_18 HVOD_18 42 GND*
10VDD1_33 HpR (39 HPR P39 _LC102 | c103
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RIGHT | 3 C94  1.0uF/16V H ini?Tst
/;_4 I I 1.0ufd/10V
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TLV320AIC3268RGC EVALUATION BOARD

5 z
s -
] =
2 7]
4 A
1
= J8
GND
TP42
hpl
SN
2 |LEFT
TP43 5 !
hpr %
D HPR T 3 z
3 | RIGHT
TP44 JP49 T
vss_sns
D HPVSS_SENSE ? N 1 -
R73 G HS_MIC
Configuration JP50 JP51
2200hms/2A JP50 JP51
~GND L-R-M-G 1-2 1-2
TP46 O—¢ 1R:§k L-R-G-M 23 23
. R69
HPR TP450
HPL C122 l 1.00k
TzzoopF/sov R70 - R71 c121 RIS o of - R72
1 16.0 324 TzZOOpF/SOV 16.0 324
GND JP52
- - - - JP53 =
GND GND GND GND GND
J9
4 e o
recp R78
RECP 1 JP56
D Wy r D
TP54 GND l_3®
> RECM, mm? 6A/125V
RECP ;
R76 R77
RECM TP51 TP52
—=— > 1,00k
-« c127 c128
2200pF/50V T22°0PF/5°V
JP54 JP55 L
GND GND
TP47
i) llout c123
[ >—= 1| T
2
1.0ufF16V 2T
TP48 1o S5
RLOUT ?HOM | L 6 ﬁ
D 11 3 |RIGHT
1.0uF/16V R74 R75 P50 R AN
TP49 4
RLOUT -« 1.00k | « 1.00k P
LLouT 3 C125 126 GND J10
2200pF/50V
P57 TZZOOpF/SOV ) T P
- GND
GND
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TLV320AIC3268RGC EVALUATION BOARD

10VD1
12
TP55 TP56  TPS7 C129
ad/sclk scé/%sz sda/énosi
ADDR_SCLK GND 0-1uF/16v 1AIC_ADDRESS
- 2 AIC_SCLK
SCL_SSZ :2;
7
SDA_MOSI TT_GND
10VD1 +3.3VI0 -
Y Y GND LVC2G157DCT
c130J_ J_c131
0.1uF/16V—_|__ To.1uF/1ev
GND ~ e GND
<T o
8 Alg g B1 5 TAS_SSz
9 A2 B2 4 TAS_MOSI
10 3
DIRLEY GND
s B 1
- «| u2s  GND
AVC2T245RSW
GND GN
+3.3VI0
C134 JP59 +3.3VIO
0.1uF/16V Install this jumper to ) i
use DUT in SPI ]
5 mode ': +3.3VI0 10VD1
GND u7 c119 c120 TP60 TP59 P58
6 1 SPI_SELECT _ . .
1Y 1A = us reset spi_sel gpot/miso
¢ (el — —— J Sy . -
vee GND—l GND O-1UF/16V vces  veca 0.1uF/16V gNp (f
4 3 R86 13 |, 2 AIC_SPI_SELECT AIC_SPI_SELECT
2Y oL |-2A T 1.00k DUT RESET. 12 ! A 3 AIC_RESETZ AIC_RESETZ
LVC2G04DBV = = z B2 A2 = -
R85 +3.3VI0 +5V GND |oVD1 12C_ADDR_SEL 1 g, aslt AIC_ADDRESS MISO_GPO1
357 ; \vi R84 o R88
c135 U27 T c136 GND Reo TP610 10 a4 |2 w—)
{veca  vees|-2 I =h 133 10K ) +3.3VI0 Zne Nef—> N
e 2 s R83 | H i ; R87 . S GND
LED7 onp  O1UF6Y | D o VA OAUFMBY gNp = | u28 = " oe oo
A B GND  O-1uF/18v & fvee —oe- GND TXSOT4EPW -
G\¥ GNp TXBO101DBV R81 26 J‘&A z
reen
200k 8 1 41y GND—>—
GND[—— R79 R8O =
7 |yrer2  vReF12 27k S 2.7k LVC1G126DBV  GND
TAS_SCL 6 " scul2 +3.3VIOD>— ——<]IoVD1
TAS_SDA 5 |spaz o C|1i59 C|1i58
= L 11 1 =
Re2y | Ct32 POASSOGDCT - < c137 = 0.1UF/6V 0AUFMBY gx
GND 4 GND
806k GND
0.1uF/6V
. TO.1uF/16V TAS_MISO 5 S 8 8
= = = — BL S O AL
GND GND GND TAS_SCLK 4 B2 A2 9 AIC_SCLK C
3 ewn o110 +33Vi0
I =H=
GND i 12
L AvcaT245RSW
GND
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STANDOFFS

S03 S02 S05 S04 S07 S01 S06 S08

TLV320AIC3268RGC EVALUATION BOARD

ANALOG INTERFACE CONNECTOR

DIGITAL INTERFACE CONNECTOR

mfg: JST

? ? ? ? ? ? ? ? BREAK-OUT CONNECTIONS p/n-100P-JMrggsJ.§w.TF(LF)(SN) BREAK-OUT CONNECTIONS BREAK-OUT CONNECTIONS pln: 100P-JMDSS-G-1-TF(LF)(SN) BREAK-OUT CONNECTIONS
‘11 +5V ‘12 +5V
0.5in 0.5in 0.5in 0.5in 0.5in 0.5in 0.5in 0.5in J_- IN1+ i < i ! 2 MR > b IN1- +5VD— L2 ——-+5VD
0.5in 0.5in 0.5in 0.5in 0.5in 0.5in 0.5in 0.5in | GND AGND —— 3 4 ——— AGND DGND —— +3.3VD 3 | 4 +3.3VD —— DGND
IN2+ i < L 2 g R > IN2- +3.310 — s g ———+3.010
AGND —— T ——— AGND DGND —— A s T —— DGND
IN3+ < L 2 1 - > IN3- +1.8VD—— £ 1 ——+1.810
AGND ——— T +——— AGND DGND — VARVD | 1| |12 | VARVD +—— DGND
IN4+ i < e L MR > IN4- VARVD — B +——— VARVD
AGND — LNy LI —— AGND DGND — o +——DGND
IN5+ —— I ——— IN5- DV_ENABLE—— ( [Ewes, 171 L%
AGND — e ——— AGND = RESERVED
IN6+ —— = —— IN6- RESERVED —— e
AGND —— 2 12 —— AGND ] e
"{gﬁo — ] [ — !:gr'm DGND——] ] [ a5 5o —12c
IN8+ | MBS jj % ——— IN8- MCLK —— % 2 B”QCL: | MCLK
MISSINADS_! > MICBIAS_EXT 33 T HS_MIC : !_ IGIGC"IJ:)DET 7 34 WCLK1
) 35 36 ) 35 36 DIN1 — |231
SAPE?'FD_! SPKP 37 38 SPKP !_ QEE,ID_'_ 37 38 DOUT1 |
CLASS'D : SPKM 39 40 SPKM : CLASS'D 39 40 TAS_MISO
SPEAKER —{ SPK1-— ol [e : SPK1- SPEAKER o] [ [ raswos |
OUTPUT SPK2+ — o] [ — SPK2+ OUTPUT DGND — | [ a5 55 L sPI
gE$$;_| > RECP 45 46 RECM < : gﬁﬁ_ i 46 TASis_CLK
OUT1GND — s +——— OUT1GND - 25 ENABLE b 12S_ENABLE
ouT2+ i P : :: —— OUT2- % :: RESETe b RESET
LINE OUT2GND —— =2 ——— OUT2GND LINE -
OUTPUTS OUT3+—— [ oo | s| o ——— OUT3- OUTPUTS L DGND
OUT3GND — Z—j :z +——— OUT3GND GND=
OUT4+— S —— OUT4-
OUT4GND — % 2: +——— OUT4GND 128 2
HPGND—, of [o] o T i
HEADSET HPGND —— Gof |8 | HR ! HP1R HEADSET
GROUND HPGND—— e +——— HP2L OUTPUTS I RESERVED
HPGND—— 24 +———HP2R 2
71 72 71
SPKGND—— | [ |—— sPKGND RESERVED —| =
| |7 5 —— 128 3
SPKVDD——] 7| [ |—— sPkvpbD = -
HPGND — A +—— HPGND 2
HPVDD — S +—— HPVDD oo ——— RESERVED
AV_ENABLE—— ¢ JALEwaE | 88 1o +——— RESERVED B
AGND— 2 —— AGND P e
VARV ; 90 VARVA GPIO1 ; 90 T/;stIN — |23 4
AGND——— +1.8V CP ¢ 1 10 4§ +33vD ——AGND | -
+1 .8V CP 91 92 +1 .8VA GPI102 91 92 TAS_DOUT
AGND 93 94 AGND zpwza 93 94
95 96 P104 95 96
s ] [o Jraie GPIO—— ey I o  RESERVED
+5VA—— 1 % 100 1 ——— +5VA 99 100
GND  GND _
J12 J11
GED GED
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TLV320AIC3268RGC EVALUATION BOARD

REVISION HISTORY

REVISION | DESCRIPTION

DATE APPROVED BY

A

- |Initial Release.

MARCH 1, 2013 JA

B

Schematic:
- Renamed and reorganized jumper reference designators. All named JPx.

- Fixed 12S jumper short circuits.
- DUT DVSS pins 56 and 57 connected to GND via 0-ohm.

PCB:

- Replaced Tl logo.

- Fixed S3 and S4 labels.

- Applied DNPs to BOM.

- Added silk labels to clarify jack and terminal functionality.
- Updated invalid part numbers,

DECEMBER 20, 2013 JF4

Schematic:
- Replaced OSC1 and OSC2.
- Replaced Y1.
- Corrected IOVD1 net connection to MIC1/2/3.
- Updated U12 part number.

PCB:

- Routed changes above.
- Moved J4/J7/J10 closer to edge of board.

JANUARY 31, 2014 JF4

I

TEXAS
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| BOARD NAME: AIP013C PCB REV C

PAGE INFO: REVISION HISTORY

DATE JANUARY 31, 2014 SHEET 10 OF 11
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PCM5242RHB EVM BLOCK DIAGRAM

3.3V-1.8V 1.8vl
LDO
* 3.3V,
3.3V 1.8V
EEPROM
5V-3.3V | ‘
LDO 12C N|
T F\I:::l ANALOG
3.3V-1.8V 12C R ‘ OUT (XLR)
IltlJF?ST USB__ )l TAS1020B LEVEL s L PCM5242 [~ LPF
TRANSLATORS )
o ANALOG
‘ 3.3V L- OUT (XLR)
12S-TAS1020 T 1.8V
PSIA
\ 4 T GPIO
SPDIF | sPDIF N SRC4392 12S-SRC4392 HEADERS
INPUT
SCH REV A
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PCM5242RHB EVALUATION MODULE

5V to 3.3V LDO 12C BUS (3.3V)
) R48 )
*5Vyse VR2 Y So.Use ScLUSB
i ® I OUTJ1 | cs0 7 EEPROM *33V - SDA-USB >
4 5 —
c48 [—EN NC Y
P (f4|9 2.2uF R T8
1.0uF J__ | 2—NE wp 7 +3.3V
T — TPS73533DRV  0.01UF  —gnp 3 6 SCL-EEPROM R79 Y
L b A2 SCL 490K
GND VR2 4 5 :
TPS73533DRV es SDA_‘ SDAEEPROM RS0 12C BUS
1 24LC25%6K-I/MS AN +3.3V BUF5 +1.8V 1 8V
GND = 4.99k ' y ( . )
m81 8 Ivees W[Aﬂ SCLC
" GND AA SCL-USB 7 |oc g <c al2 SCL . SCL
+33V goq 3V g.g SDA-USB 6 |opa B spa a3 SDA . SDA
PUR [ 1] oE chJ“ A +3'3VR1 4 GNDﬁ SDAO—I
USB INPUT +5V-USB —2eno out2 47.0 TCA9517DGK =
R 6.0MHz 1.00k GND
Q3 GND ©
usB FB1 | RO MMBT2222A
R83
P 2200hms/2A 15.0k 40VAA Cc45 R83 mMcLk-UsB :MCLK-USB
_ 1]
| 47.0
1 100pF R84
5v R71 PP ca6 SDOUT-USB
Data 2 1.50k ._«RZ,Q—| . Y {SDOUT-USB >
, R72 DP 3.09k '
Data+ A 1000pF R85 scLK-USB
4 R73 274 AN }SCLK-USB >
ID_NCI—— FB2 oo DM , 48 |47 |46 45 |44 43|42|41 |4o 39 |38 |37 47.0
5 =1
GND -
oormeza 1 274 | ca2 ic43 Y PILFIO = 5 S 9 g = B | & 2 o « Al B2
= — 2 L 2=zZ2905 ‘cc n o= < 5 g 35 R86 | RCLK-USB
GND 47pF 47pF AVDD 5 % ¢ o< = K g o s 9 SYN AN }LRCLK-USB>
3 a > = |34 +3.3V 47.0
1 MCLKI CRESET ==
= GND ~GND 4 ) EA
— DVSS DVvDD
RESET [T ; . 12S1 BUS
PUR U4 CSCHNE c24
€ fop p17 2L
7 30 0.1uF
DM TAS1020BPFB PLE
+3.3V VR1 +1.8V "— VoD PLS -
" s ® | MRESET pvss 2 GND
10 27 +33V
Tom Tl 10 (2 DECOUPLING
11 X 26
" T GEC TS ETTTI PETIN |- I B vous o o i o o |
L TPS73618DBVT T 1 RSTO a a o oo o = Z a a P12 1 C9 C51 C52 C53 C54 C55 C56
~GND  GND  1.8V/400mA c21 = . oo s |1a 15l 17 |18 |19 |20 |21 |22 |23 |os o To 1UFTO 1UFTO 1UFTO 1UFTO 1UFTO 1UFTO 1uF
0.01UFT Y Rp7  USB-LOCK 1 +3.3V
3.3V to 1.8V LDO 1 AAAY GND GND GND GND GND
-~ GND 1.00k Y\ c47 +3.3V
Blue/3.3V [ ’53'2’
AN 10.0k
Gnp = O1uF SCH REV A
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PCM5242RHB EVALUATION MODULE

p— “» DECOUPLING HARDWARE
1 +3.3V
e ) ZEE Q,@ J_C17 J_C18 _LC19 J_C23 Y 3§/ RA7 HWB1 HWB2 HWB3 HWB4
OAUF Coso ouTl2 OPTO-IN To.wF To.mF To.wF To.wF N\ 30 L ? ? ? ?
- Green/2.0V - GND = = = =
PLR135/T10 - = = - GND GND GND GND
L GND GND GND GND ONS
GND BUMP
SPDIF INPUT
30 PSIA
= Signal RX2+
£ = 1 CLOCK
SPDIF| | o0 ohr
i .
B b N SELECT
Black - - PSIA IN =2-3
GND ] ]
JT_GND 0.1uF JUMPER 1-2 TIMNSLATORS
FOR PASS-THRU
MCLK-USB 1 JP10 BUF1 +1.8V
12C SRC-READY 3V —I 2 MCLK-SRC 1 _IJP1 ' lor— veckS Y
i - R53 .
BUS (SCLUSE SCL-USB < ™ Y RXCKO 3 J > MCLK-PSIA 2 |, E Ny
SDA-USB _—OGND v : 3 3 {enp vl SCK
(3 3V) {SDA-USB . GND= " i +1,st Blue/3.3V - 7,‘_ gy Bl ey
" +3.3V
Y Rsz 100K J_csz
4.99k T 0.1uF
RESET “ BUF2
24| 23| 22| 21| 20| 19| 18 17| 16| 15 14| 13 SCLK-SRC _ 1 _IJPZ ' Ioe vick2
— = — B ~ %) > o = > [ = 2  SCLK-PSIA 2
MCLK-USB 25 g = 2 88 " 85 8 z B 2% 12 | Rxcko | 3 s | IE 4 R6
MCLK S S B & Axcko +3.3V Imm GND v o BCK
. y RX-LOCK  pss oND = 74AUPTG125DRL :
=GP0L LOCK K 5
'Y's :
2 16p02 AGND 2 Blue/3.3V43 3y IZSZ
28 I5p03 vecj e =CGND y BUF3 BUS
2 Igpas RX4- & _Lcsa J—C37 LRCLK-SRC 1 M yp3 lge— ved2
U3 0.1uF 10uF —I 2 LRCLK-PSIA 2 |,
GND' —2-{0GND? R4+ L . J 5 . R7
=~ GND =~ GND GND Y LRCK >
+3.3V 3 irx- SRC4392IPFBR RX3- & GND-[T 74AUP1G125DRL 47.0
RESET R69 +3.3V B2 7x RX3+ 2
RE_SLET 10.0k 33 |y033 o L4 RX2-
o C33 34 3 RX2+
[ 34 aEsouT X2+
~GND J_c41 To.wF cea SDOUT-SRC 1 _IJP4 1 TBUFj{{
35 2
To.mF L =BLS ) ) RXI’W' l_'lr'GND 2 SDOUT-PSIA 2 |, E .
= GND GND 36 svne < £ 2 5 3 2 5 2 2 g AX 1 OPTO-N 3 3 lonn vl o DIN
vy 2 2 53389 g2 858383 2 8 GND = o TARUPTGTZERL -
Y 37 38 39 40| 41| 42 4i 4ﬂ 45 46| 47 48 SCLK-SRC
J_C34 _]_035 GKID GKID LRCLK-SRC
SDOUT-SRC
Tqu To.mF
12S1 MCLK-USB = GND = GND RESET
SCLK-USB SCLK-USE —
BUS SDOUT-USE SDOUT-USB
SCH REV A
TIDA-00403
= PCB REV A
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PCM5242RHB EVALUATION MODULE

IZC (SDA JP6 SDA/MOSIATT2 SDA/MOSI/ATT2
BUS < SCL -:Jng SCL/MC/ATT1 SCL/MC/ATTA1
(1.8V)
R35
— 1 SDAMOSVATT2 | | 499K
SDA/MOSI/ATT2 ) +1.8V
L
— — GND R34
1 1 SCL/MC/ATT1 4.99k %%1
SCL/MC/ATTA1 ) +1.8V |
= R37
- oND o =GND
™1 1_ GPIO5/ATTO 4.9% GPIO5/ATTO +3.3V
GPIO5/ATTO 2 +1.8V GPIO4/MAST R10
— < GND R38 GPIO3/AGNS _LCS _]_c4 1.0
- 4.99K
1 GPIO4/MAST GPI02/GPO
0.1uF 10ufF
GPIO4/MAST 2 +1.8V MODE1 T ! T ! ANALOG
— = eNnp R39 MODE2/MS =~ GND =~ GND OUTPUTS
[ | 1__GPIO3/AGNS 4.9% 24| 23| 22| 21| 20| 19| 18| 17 R1
GPIO3/AGNS 2 +1.8V GPIOG/FLT 2 GroarT 2 § © 9 b E E [ VoowbEwR|S OUTRP RIN+ | BINe OUTR1
— TGN 499kR41 SCK 26 | sck g é % % :%: % % % AGND 2| GND 499 c10 RIN- tz(o DER
T _1_ GPIO2/GPO : BCK 27 | gk g a 2 27 =2 AVDD |4 1000pF T
GPIO2/GPO 2 +1.8V DIN 2|0 U1 © % & 09 5 orme 12 OUTRN R2 RIN. T p 4[SHIELD
— =~ GND R43 29 12 499
— 4.99K —Ne PCM5242RHB OUTRN GND=
1__MODE1 : 30 fne ouTn 1 1 OUTLN R3 |\
MODE1 2 +1.8V LRCK 31 | L rex 6o 68 a2 = outplw S _LC11 OUTL
— T GND Ra2 ADRIMISOIFMT 32 | yooimsorur @ 8 2 2 & 5 & 5 weo |2 LN 255 1
[} MODE2MS — 1| 2| 3| a 7 oute R4 |\ T1000pF L ‘3( J
MODE2/MS ) +1.8V XSMT 31 5 ° lg C3 SHIELD
— — GND R36 - = 2.2uF 499
1.8V | GND GND
1 1_ GPIOB/FLT 4.99k * - GND~-
GPIOG/FLT 2 +1.8V PCMEngZRHB C2 GND
I T enp R4 C8
1 1 ADR1/MISO/FMT 4.99 o_1uFT 2.2uF vaay
ADR1/MISO/FMT 2 - RO
s N o
J_c1 _Lcss 10
IZSZ SCK 0.1uF 2.20F
BCK = GND = GND +1.8V
BU S DIN R11J
[ LRCK _LC7 _Lce 10
0.1uF 10uF
+1.8V
P10 XSMT = GND = GND
R40
XSMT 10.0k
1
_[ c
~GND cla_|
0.1uFT
SOFT MUTE GND =
BURR - BROWNP®
_ SCHREV A
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PCM5242RHB EVALUATION MODULE

REVISION HISTORY
REVISION | DESCRIPTION DATE APPROVAL

A INITIAL RELEASE JULY 30, 2014 DKW

BOARD NAME: AIP024 PCB REV A
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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.
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