1 ‘ 2 4 5 6
VIO_-1P24VIO_3P75 ég%:ff 1R178 136 ;
C295 and C296 are 0 ohm C264 |[0.01pF ) | C265 |[0.01uF ’ 30 AMN— NCO_0
resistors unless AC coupling is » 9 { ; gg MV ; NCO _1
need then they can be changed to \ C266 ||2200pF ) ) C267 ||2200pF ) MAV— NCO_2
capacitors 9 » 9 »
U R ™) N - U R
GND = = L8 L40 CO 0 1 2VIO'BZVD
- GND LS 4 GND 6.8nH 3.6nH o1 3 ® @ 7
— > o ¢ 0603HC-6N8XJLU 0603HC-3N6XJLU ® @
CO 2 5 o oLtb
R179 b A
R168 Rf- 4 NCO
365 127 4 14 0
Ri- FB+ GND Ro+ C291 293 R4 SRS 2R6
C295||0 ohm 228 l 5.0 oUTs 13 40.2 1pF 270F g £10.0k $10.0k $10.0k
[ L g u19
| o 6|, LMHS40TRMS o p | 12 pyP
C296110 ohm 7'~ Y = C294 —
i N ol {1, =
Ri+ : - : PE
365 Rf+ R180 U2A
127 L 4 139 4 > VINP 8 |+ DS0+ 33 c7 0.1pF DO P ==
, + — 0 VIN N 9 32 Cc9 0.1uF _DO_N
9 o @ = 6.8nk 3.6nH = W bSO P36 C10 0.10H D1 P
— > & > GND 0603HC-6N8XJLU 0603HC-3N6XJLU = DS1+ 1
= 5 | VNEG1 DS1- 35 = Cgﬁ z 0.1uF gz N
GND ol o o 12 39 Ay
Terminate VIN+ C268 | |2200pF > < p C269 ||2200pF Vemo 2 3 VNEG2 DD5822+ % 14 070F D2 N
with 50 ohms for IE Vb 29 42 C15 0.1uH D3 P
SE Input at VIN- P C270 ||0.01uF ® ® C271 ||0.01uF ® VNEG_OUT DS3+ 41 17 00F D3 N
= VIO_-1P25 VIO_3P75 = b c18 ==C19 18R 1 RBIASH gssf; 45 €20 0.14F] D4 P
GND - = GNp  Vemo 900 | | 0.1uF | 0.1uF TWF [ 330K ¢ U2-6B7 | pne Dsa. 44 C21 0.17uF D4 N
— DS5+/NCO 0 28 Cc22 0.1uFl D5 P
P — — — 2 v 47 C23 0.1uF D5 N
VIO_3P75 LMH PD 2 al 2 e ° bl A — - - - RBIAS- DS5-INC = :
[ & [ 4 = 51 C26 0.1uFl D6 P
L o 68 DS6+NCO_1 =55 C28 0.1uF_D6 N
+C275 T C273 | C274 VIO 3P75 VBG DS6-/NC 54 c29 KIS At D7 P
— IR182 LR183 FMC_DEVCLK+ DNP DS7+/NCO_2 C3-1“ T BTN
10uF 2 0.1uF | 0.1pF EXT_Vcmo 2.00k 2.00k ADC_DEVCLK+ DNP 3 {vemo DS7-INC [—22 A
- TRE O ADC OR TO0 3 | o IOR_TO
OUES 4700pF DEVCLK P == 15 2 2 19 B
VIO_-1P25 L 4 p DEVOLK N 6 DEVCLK+ OR_TO [~ 2 ADC OR T '|||—1—. Locate close to U2A output pins to minimize stubs
DEVCLK VIO_-1P25VIO_3P75 ‘4700 F DEVCLK- OR_T1 1 ADC _OR_T1 [ . ] R T1
IRERORIES 5 SYSRF P 19 oR
2 ADC DEVELRS eI, SYSRF N 207 SYSREF+ 64 RO9 0
FMC_DEVCLK- DNP SYSREF- Tdiode+ MWV
NG —2 - — Tdiode- 3 w—_
SYNC~/TMST P 22 | SYNC~+TMST+ R100
SYNC~/TMST_N 23
f { = SYNC~-/TMST- |
0.1uF AN AN DNP - FMC_SYSREF+ DNP ——@ 20 SCS ADC_SCSb VIO_3P3V VIO 33
| [_ADC_SYSREF+ > & {_ADC SDO__ > ; ;
DEVCLK 3 Mr 6 o N ADC_SYSREF* 5351 [2700pF SYNC oo ADG 500 Tdiode- | ©® | Tdiode+
SASF546-P26-X1 I e C37| |4700pF b 2(15 RSV SCLK Tdiode c27
N = - FMC_SYSREF- DNP-—— RSV2
q DNP - = 2R31 3R32 2R14 SR15 2R16
1 Let C32, C30 and C262 share a C228 C229 ADC12J4000NKE 100pF | 0.1pF | 10uF $1.3k$1.3k$10.0k $10.0k $10.0k TEMP ;
= pad on the common net. Let C33, 0.50F ——0 BoF L 4 = Red
C36 and C263 share a pad onthe ™~ P P DNP
= common net. DNP . R134 — TCRIT3
== SRR —w——e us = ®
TMST+ — E === |14 TCRIT3| TCRIT2 3$R17
= 1 TMST P — _L_ VDD TCRIT3 750
*J = R135¢ o 6 s | 11 TCRIT2
-~ 2.10k3 100pF D2+ TCRIT2
NGRS m| DNP
casl L L7 |pge TCRITT 10 TCRIT1
—1142-0701-806 [sYNC_P R19 -2 ® = 100pF | T
o R20 0 ® 5 1p. SMBCLK 12 LM95233_SMBCLK | TCRIT1
! TMST- \ SYNC_N MWV L 4 VIO 1P2VD SMBDAT —@ LM95233_SMBDAT
1 _TMST N T RSV 3 ¢
. DNP VD12 o3 ><=— NC
4 9 VIO_3P3V
== 12 e Ne A0
SH-RSV 1 2 1 5 | pap Tsense 12C Address
YW Let R18 and R19 share a pad on - oND | @ 8 | GND NC 1 3 1ol
_ 142-0701-806 the common net. Let R20 and R21 VIO 3P3V 2 lo
Priorities for placement: GED share a pad on the common net. _ _ T L LM95233CISD/NOPB 1le b
1. Decoupling caps close to IC. = =
2. J_VA12, J_VA19, J_VD12 close to IC. lc125—T—c115 TsADD1  SH-Ts ADD1_1_2
Locate VIN_SE, TMST+, TMST- at edge opposite FMC connector <R1 1uF 0.1pF —
VIO_1P2VA $8.06k ol UIA =
a u2B VIO _1P2VD VIO _1P2VA = LMC6762AIMX/NOPB OR TO
ol 1 6 28 N
hll 11 xﬁg xgg 31 +C48 41 42 43 44 45 46 47 D2
VA12 — 14| yar2 VD12 34 10pF C39 C40 ADC OR TO0
171 ya12 VD12 37 1uF 1WF DAuF D.AuF D.1pF D.AUF D.AuF D.1pF P.1pF Orange
18 vat2 vD12 40 TNA148W-7-F 5
21 {ya12 vD12 |43 = 1
VIO_1P9V 65 VA12 VD12 46
o2 vD12 42
ol 1 4 52 VIO_1P9V —
O— VA19 VD12 .
L 7 val9 vD12 55 Py GND
VA19 = 10_1ya19 11le +C59 51 52 53 54 55 56 57 58 b u1B OR T1
131 yat L EmpFIC“g ICSOI D P pur put s Puch. LMC6762AIMXINOPB My
24 |ya19 = D12 1uF 1uF_ D.AuF AuF O.1uF 0.1uF O.1pF D.1uF D.1uF |0.1uF D4 7
27| ya1e ADC OR T1
60 |19 = R11 Orange
62 69 1N4148W-7-F ! D
VA19 GND PAD __I_ $1.0Meg
ADC12J4000NKE = VIO _1P2VD C11  SR12
TO.‘luF $1.33k
The IC pad is the only ground +C72 62 63 64 65 66 67 68 69 70 71
connection for this IC. Ensure good 10uF C60 C61 hd
connection through multiple vias to 1uF 1pF AuF AuF O.ApF D.ApF D.1pF D.1uF D.1uF O.1uF D.1uF [0.1pF = Designed for: Internal Use Only [Mod. Date: 12/8/2014
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PG_RX1

VADJ RX
The D<7:0> connections polarity have RR6
been swapped from the Tl standard -1 4,99k
FMC ADC guidelines to ease routing.
This is accounted for in the FPGA code. PG C2M RX PG _M2C RX PRSNT M2C_L RX
EMC RX1A FMC FX1BJ FMC RX1C FMC RX1D FMC RX1E
DI N = ﬁ :; ol C E; F. g; [t ;* ;
DP1_M2C P L DIN 515 A B3 o GBTCLKO_M2C_P fon= F: fox= 7: 2 3]
DP1M2CN [ DIP A B4 4| X= DEVCLKARX P E4 G4 |
A BS DE\"CLKI\RX N EEVIAR e ‘ E5 G5 hs <
n N = A B6 < Do N K= c GBTCLKO_M2C_N DEVCLKARXENI| P _Eo DEVCLKBRX p_=0= Go THe
DP2_M2C_ P [[D2 N >—35— I o DPO_M2C_P [[DON >—1or < Mt X LA00_P_CC [ DEVCLKBRX P >—peverins o Do
DP2_M2C_N [ D2P o o9 DPO_M2C_N [ DO_P < X LA00_N_CC [ DEVCLKBRX_N - —— —
=X = —— — 2 X
AS B9 E9 SYSREFRX P G9
D3N = = o = T LA03_P [ SYSREFRX P SSRETRXN < —
DP3_M2C_P [D3 N >—p=— <G e LAO3_N - ETTTEeS e <
DP3_M2C_N [[D3P = D7 N P SYNC P <= el -
DT P D7 N DP7_M2C_P = NCO LA08_P SYNC_ P SYNC N Dawrrem|
piN = D7_P | DP7_M2C_N NC LA0B_N SYNC_N 1350 A3 5
DP4_M2C_P D4_N i P == el =
DP4_M2C_N [ D4P = = pe N s A 18 LMK04828_SYNC
A De P D6 N | DP6_M2C_P = A =X LMK04828 RESET =X
bs N <= A D6 P | DP6_M2C_N < TS TS
DP5_M2C_P [[D5 N >—p= o Do XEio 1 o X9
DPS_ M2C N [ D5 P - A2 820 i' 20 =) G20 _-1205E ii <520 _KZD? E
A1 B21C) o E21 G2t [CHat” ¢ ORI K21
ch22 B22 '_: ész LE22 {2622 _-122; % iz K22
S EA23 B23 S ECZG E23 G23 _123; 4 J23 KZSE {
A24 5245 ¢ C24 > EEZA 3 §G24 [ Ho4 > §J24 K24
A25 BZSE 4 C25 5 EEZS S EGQS _1255 ( 5 EJZS KZSE ¢
A26 B26 26 E26 G26 [ H26 J26 K26
o oo % 57 | o7 | TS e
Hase M eos o B ] [CABCORT0 >———25 Mhos ¢ A
5267 3 KC705 JTAG 2 G20 I
830 i 1 E3 G30 [H30
s 8313 FMC_ScL f Ca1 2 3P3YAUX fo=am F; Gat That 9
] B3z FMC_SDA 2 == To o e SYNC_SE
333; % 33 < T TR mez. G33 :-133E il
X5t T g 12POL RX EEADDRORX 1 €34 | EE ADDRI RX S FMC_SPI_SCSb2 e — FMC_SPI_SDIO
— — o — - oo e =] -
A iy FMOADC SO0 —I— 5 s o TNCSYSREF 1| NG SYSREES
DT T —4 — X = — FMC_ADC_SCSb0 p— == FMC_SYSREF-
jorm E£39 G39 [H3g J39
A E40 | _F4 G40 H40 340 [ Ka
ASP1 3P3V_RX3P3RX ASP-134488-01 VADJ RX ASP-134488-0= VADI_RX = ASP-134488-0 VIO_B_M2C RX = ASP1
R132 RR7
0 C . 0
3P3VAUX
C143
1uF
|||_
FMC_SDA —
[FmC_scL 2
X
1
1 o
2 °
3
| @
‘ le
TSW-104-07-G-S
3P3VAUX
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VIO_3P3V_LMX
132

1000 ohm

VIO 3P3V LMX

1000 ohm

DNP DNP C232 C233 VIO 3P3V LMX
1uF 4.7pF Cc75
VIO _3P3V LMX L1 ° ° ° Rar || @ TRF OutB P TRF OutB+
= = = = 1 T == =
L33 R R R foooonm L o T 0 T 0 100 AT0F
— 1uF 0.01pF | 27pF
m0000rm L coos L coss—Lcosy
1wF | o.otuF] 27pF = = =
VIO_3P3V_LMX =
= C83
R34
us e |—e—F—CuE L TRe ous->
7000 ohm - T
DNRCZS1DNP €236 =—C237 2_|vce pie LO1_OUTM |10 tg} ’F‘,‘ 47PF bNp
- LO1_ouTP 2
— VCC_CP ——
= , LO2_OUTM ]; 'Egg ’; O LO2.N L
VCC_DIV LO2_OUTP O LO2_P - VIO_3P3V_LMX
28_|vce pLL Lo3 outm 14 '[82 ’F‘,‘ © LO3 N
21 VCC 0SC ez (el O Lo P VIO 3P3V_LMX
- LO4 OUTM =15__LO4 N == $R163 2R164 - -
20 T 16L04 P 2.2k 322k
VCC_TK LO4_OUTP lC258 lCZSQJ_CZGO
EXTVCO_CTRL —12 VIO_3P3V_LMX 0.1uF 0.1pF | 0.1pF
LMK TRF_DATA 3 6 FTDI TRF R1 L34 R28 C||76 = LR156 tR157 = —
— LMK_TRF_DATA DATA READBACK — * * * ey |—* U7 o7 o7 -
= 1000 ohm
EXT_VCO C248 LMK TRF CLK 4 32 C82 C79 C80 47pF $R33 1 8
e y [ LMK_TRF_CLK CLOCK LD TF 0.01uF] 27pF 3.3k — = RESET  VCC
!l 470F [ TRF3765 STROBE »— 113765 STROBE 5 .} srrope cP_oUT I_ I_ I_ 1rie2 23>o CLK oy TRF OuA P I 5=F GutA+ >
aof <o) DNP. ’ CP_REF = = = L 3107 CLK
P VIO_3P3V_LMX —
—BASF546-P26-X1 GND_BUFF1 R35 Cc84 4 |vee a8 TRF_OutA N [ TRE oA
= J_— 18 GND_BUFF2 H O 5 | VEE ==
= 100
EXTVCO_IN GND OSC DA 47pF SR37 | mcioEPs2D 1R158 JR159
SH-J2_1_2 30 | REF IN - 3.3k — $82.5 3825
IE GND_DIG R152 1
2, 0 0 = = =
J2 VTUNE_IN gzg 29 VIO_3P3V_LMX <R149
24 30 SsR154
VTUNE_REF PAD 2.
VIO_3P3V_LMX 9 - DNP-— —8 R147 3261 =
TRF3765IRHB 0
L31 | — ¢
1000 ohm —
SR133 DNP JYLD
J*074 $1.00k Green
100pF Y1
1 4 C249 <R150
= —— ED vee 538 22pF 31.0Meg =i =
2| GND out -3 M——@ H ) )
g CWX813-100.0M e}
100MHz Vtune
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2 3 4 5 6
CLKI1 N R43 ., 0 SYSREFTX N } ADG SYSREF-
$R166
3560
= == 2
CLKI11 P R44 ,,, 0 SYSREFTX P } ADG SYSREF+
—— ——~
CLKI0 N R160 AV 0 DEV _CLK N } ADC_DEVCLK-
$R167
3560
- ——~ .
CLK10 P R161 AV 0 DEV _CLK P [ ADC_DEVCLK+
Veel2ol & & & & & Veellgl &' & &
S 3 3 3 O S = =1 =] =} LMK04828BISQ/NOPB VIO_3P3V_LMK_PLL
G I B B T g B B L B 8 I B LK B I 2
VIO_3P3V_LMK_CLK = | |
0 2 & Y &H © = 9O £ T 5 O @ 5 ® & @ C108 C109 C206 C207 C208 C209 C102
£ 8 £ 5 £ 5 oz 5 ¢ 5 8 5 3 %8 3 1uF 0.1uF | 0.1pF L 0.1yF L 0.1uF | 0.1yF | 0.01uF
o (&) = =] 3 =] ) ) = =] = =] O 3 o 3 e
SRa7 & 2 € 2 2 2 0 2 2 g € x5 2 03 LD2 Status2
$2.32k T 4 9 A D E E J p 4 o ‘é o & o Q Green —
8 © & 0 8 ¥ 5 o &8 o 8 a 2 a 2 N
> A 3 » © © 2 & 0B > 7] ? " R45 GND
. 1 48
th'!e';s;[?ée;’d‘fj”s‘.?fn stub DeLKouto SIEIRLIDH | e » o ||' VIO_3P3Y LMK PLL Vect VIO_3P3V_ LMK (LK Vec2
traces extending out from 2 1 DCLKout0* Vee10_pLL2 47|10 3P3V LMK PLL %Eli T—Eli
package to aid solderability. 63 3 | cpeLkoutt CPout2 146 _ c10430 0N~ 0 330 ohm_403
33 ou ou 0.1uF 0.1uF 0.1yF
6-4 4 o 45 |\, LF1
W64 4 speikoutt Vce9_CP2 [Veeo 3900pF = =
[ LMK04828_RESET )—LMK04828 RESET 5 RESET 0SCin* |44 li;ﬁF LF3 GND GND
6, sYNC 0SCin 43 | 619 VIO_3P3V_LMK_PLL Vee) VIO_3P3V_LMK_ ('K Vee3
LMK04828_SYNC %El—ﬂ{ LE—EIL
[ LMK04828_SYNC DNP—9 67 7 Inc Veed_0SCin —*2—{vI0 3P3V LMK PLL DRECSS DNE L c10730 om0 330 ol 406
SYNC SE $R122 =
[SYNC_SE Ria5 W 313k 68 8 |\c 0SCout/CLKin2* =41 Ue-z_}% LMKCLK 0.1uF 0.1uF 0.1uF
69 9 ) 40U6- J—: SASF546-P26-X1 — —
4 : NC OSCout/CLKin2 4 - ) R48 1 ° GT:ID GT:ID
= 10 | 39 0
VIO_3P3V_LMK_PLL}—— Vcc1_VCO Vee7_0SCout —=2—{VIO_3P3V_LMK_PLL - R51 VIO_3P3V LMK (1K Veed
11 A 38 Ry 51 I % e
LDObyp1 CLKin0* DNP DEVCLK |
12 7 C88 || 0.1uF 330 ohl_ 44
LDObyp2 CLKin0 |2 I : L L 4 G 1o
C122 C124 13 6 = = = '
10pF 0.1uF SDCLKout3 Veeb_PLLT —=—{Vce6 = DNP c112 —
14 SDCLKout3* CLKin1*/Fin*/FBCLKin* <35 CLKinl N ® H =3 TRF OutA N TRF_OutA- | GND
= = :1\116—15 15 DCLKout2 CLKin1/Fin/FBCLKin 34 CLKinl P ? 0.1uF || TRF_OutA P TRE_OulA+ ‘ VIO _3P3V LMK*EH( Veell
= LE_j
U616 16| ey outzr . Vee5_DIG —22vI0_3P3V_LMK_PLL ohe 0-1uF 3300hml_499
w x " Let C123 and C112 share a pad on
X 1 g o . ~ N« 0.1uF
o £ 5 3 ¢ = § ¢ & 35 3 Q the common net. Let C114 and
<} o, g g é é s} é é % g U C113 share a pad on the common —
o O o 32 3 —
8§ » 5 5 8 2 3 33 $§ 3833228 39 & & I||, GND
> 0O o » > ® o 6 6 > 6 o o o »n O |
4 VIO_3P3V_LMK_(LK Veel2
~ © (=2 (=) — N gl | el ©| ~ | [o2] (=] N
-~ N N N N o (3] o o N N ™ ™
N ™) ~ © [e2] o N
Vea2 ver§| & veus§| & & 8 S 330 °hic121
< LD1 =
§ o GND
o] o
Ql ol w
o K & Status1
| o x Green
= = =
- - -
i
a < — . —— X
2 é g CLK4 N R59 ., 0 DEVCLKARX P [ DEVCLKARX P >
| - . .
© [ [ - . - . Polarity inversion on these 2 signals
8 el | CLK4 P R60 0 DEVCLKARX N [ DEVCLKARX N >
=y I
§ x| |x
3 |3 |3
— ——
CLK3 N R61 A 0 SYSREFRX N :SYJ. EFRX_N
— ——
CLK3 P R62 A 0 SYSREFRX P SYSREFRX P
— .\ —— U
CLKO N R63 .\ 0 DEVCLKBRX N [ DEVCLKBRXN
CLKO P R64 ,,, 0 DEVCLKBRX P [ DEVCIRERX P
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3.3V supply to clocks (LMK, LMX) and LEDs 5P0_12POV_INT SH-LMX_LDO_1_2
S C145 C146 C147
10yF =—=10uF ==0.1uF
16V &v_| 25v SH-LMX_INT 1_2 LMX_LDO
— VIO_1P9V
= (1] o0
R70 1 UE7N - LMX_INT 71 . . . o L6 VIO 3P3V_LMX
C148 1.0k
VIO 4pogy __ R72 % VB vesT L7 s %e Lr7a L cras=Lc1s0 ==c1s1 N 26 ohm c152__ 0,
95.3k —— VIO 4P0SV us $10.7k | 330pF | 10uF 0.1uF 100F 5 1o
- —|~ .
3 J_73 VREG5 sw6 2 'S 'S TS —o 4 N ouT —3
C154  <R76 C155 4 5 lC158lC159 T lc1eo |_3> — 6 =
10pF 322 1k T . S CHD 3pH 47uF | 47yF 10pF | O.4pF DNP 4.7yF S oLy ci61 GND
C162 pAD L2 Fz NC BYP ‘_|1 SR77 VIO _3P3V
3300pF 7 NG 3$4.64k L9
. TPS54327DDA ) E9 | DAP GND 3 0.01uF
= = = = L - 26 ohm
GND GND  GND GND = = — LP3878MR-ADJ/NOPB = SH-LMK_LDO_1_2 %Sﬁ c153
GND GND GND GND IE 0.1pF
SH-LMK_INT_1_2 LMK_LDO =
VIO_1POV GND
IE [ X J L10 VIO _3P3V_LMK_PLL
[
LMK_INT R39 _ _ _ kN 26 ohm C165
1.0k C164
% Lrat cr17=cres —ciz6 R4 T 100 4k
U5 310.7k | 330pF | 10pF 0.1uF
~| N
T T * 4 N out -3 =
l GND
C127 8 6
BNP 4.74F S0 ADJ 158 13 VIO 3P3V_LMK_CLK
1.9V and 1.2V supply to LM15851 / ADC12JXX00 2 L1 SR49
K Ne  BYP 24,64k 26 ohm
5P0_12POV_INT FQ NC 3 0.01F C171 c116
R78 ’__|_ 'DAP  GND AP ® 100F 0 18
C173 C184 C167 10.0 C168 — - — ’
T0UF == 100F ==0 1,F 0 220F = LP3878MR-ADJ/NOPB =
16V 6V 25V U9 16V =
4 GND
— PVIN AVIN —
GND PVIN GND b2 SH-1V2ADC INT_1_2 SH-1V2ADC_LDO_1_2
D11 PVIN IE
L11 MBRS540T3G PVIN MBRS540T3G L12
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Label Assembly Note
This Assembly Note is for PCB labels only
272
Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.
273
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
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Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2., unless otherwise specified.
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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
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