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NDA Restrictions

+3.3VA +1.2VDAC +1.2VD
c22 c21 c24 c23 c20 c5 c6 + c13 c17 c15 c19 .| cs3
10uF 10uF
22uF " [22uF T [.22uF " [.22uF " [.22uF " [.22uF l.22uF 22uF " [.22uF " [.22uF
TOP SIDE ROUTE ONLY
RA3 c34
+1.2VDAC
+3.3VA
U1A DAC3482
A36 C36
A37 | AVDD 1uF
73| AVDD LPF :
A40 | AVDD B4
AVDD VFUSE
AL VDD
Adz |80 ExTio |LA34 EXTIO C337 || .1uF
B3l | VDD Biasy AS2 R44 27K R45 0 [
+1.2VCLK
i o 500 250 Do o
i c40 c38 +1.2VDAC AZ5 | oo SDSS\'E B28 PDAC SPI EN. SH7 P2 +3.3VD
10uF .22uF A39 A3l > SPI CLK ~ SH5.7 TXENABLE
+1.2VD Aa3 | DACVDD SCLK — ' - 1
T DACVDD IXENABLE |A32 TXENABLE 2 |: R18 0__((TXEN SH6
A6 B30 DAC_RESET v 3
Ag | DIGVDD RESETB 510 o] DNI
A25 | DIGVDD SLEEP "R59  ALARM +3.3VD SHUNT 1-2
DIGVDD ALARM
+3.3VD A28 p44 JP3
DIGVDD TESTMODE — SLEEP +3.3VD
B6 1
L * IOVDD o]
ALY 2
L ca2 1L c41 L c43 Bo5 | /OVDD c1 AfKéM 3
22uF | .22uF | .22uF IOVDD GND &5 o R4G
GND Swi
B1 -
PLLAVDD PLLAVDD oND gi SHUNT 2-3 g7 1K DAC_RESET
GND C5 —
PWR_PAD <
C47 —
+3.3VA FB1 1000pF
1K OHM @ 100M;t c49 IC48
DoUE 1uF (DAC_RST SH6
‘i‘ ] |
e TSW3085 EVM
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+3.3VCLK REJFP_4PWR - +3.3VCLK
1 1 m— 2
%——E _ +3.3VCLK ?c303 T Caoz 31 O & ToOMHz
3 AuF .01uF
SHUNT 1-2 ——10uF——100pF AUF hé Y1 =70
Jow 16v 1 [ e Vo |8 oK
2| & i I Nl U26 50 OHM
A4 cp1 R273 0 P Y = : R3EF_SEL % CLRIN XAyl 2 REFINN R48 30.1 REFIN
R62 ® OE VDD3.3V
DNI 10.000MHz 2 3 7
R274, 0 1K é 1 = p % 7 X1YO0 X1Y2 3
BNI DNI SHUNT 2.3 SR72 GND  X1Y3 REFOUT _R49 301 REFOUT1 1 P3J J6
+3.3VCLK oK CDCV304PW REFOUT
FB10 C301 oN
J11 osc
68 NN @ 200MH 12 0SC_IN B REFOUT3 R53 01 Nyonip otk SHT
c181 c102 | css
10uF AUF ——.1uF 50 OHM
0% 16V
+3.3VCLK
c178 Cs0 | csL | cs2
10uF AuF AuF 1uF
0% 16V P—
+3.3VCLK
FB18
T Ciso 1 Cs9 ] coo ] Co9 c107 c127 €300 c177
68 OHM @ L00MHz 10uF AUF ——.1uF =—.1uF 8.2pF 1500pF——.1uF AuF
10% 16V DNI DNI
u16
+3.3VCLK LMK04806B R89 R90
10 39
Y cis Y cas Y ca 17 ] vecl OSCOUTOp 3, 15K 10K
VCC2 0SscouTon DNI
10uF 1uF AUF 18
0% 16V 24 | VCC3 31
+3.3VCLK 4.7uF o vcca 0SCOUTI1p (3,
: |——<' vCCs 0SCOUT1n
+3, SVCLK 35
FB19 FB12 38 ] Vo0 34
T _ 812 21 xggg gggg% 42 CLKOUTOP 1 Psg a2
T\ i
63 OHM @ 100MHz —T—(folJ? 01?17: 68 OHM @ 100MHz _Lfozl?s Cl?ﬁ: 2? veeo 1 CLKOUT 0P R58 0 | 40 CLIOUTOR
: : VCC10 CLKOUTOp
0% 16V [10% 16V 52 2 CLKOUT ON R59 0
2 > == vccil CLKOUTON CLKOUT 0
vCC12 |
64 4 CLKOUTON 1 P9 J3
VCel3 gtﬁggﬁg 3 R57 R56 4 CLKOUTON
101]| .1uF LKINOP 28 24 24
SH6 PRI_DAC_CLKP < €10 = gLKINgN 5o¥ CLKINOp 13 DNO, DNOI
« cio0| 1w | CLKINOn CLKOUT2p [,
SH6 PRI_DAC_CLKN : CLKOUT2n [~
_DAC_ LKINLP 25
c 52¥ CLKINLp/FBCLKIND/FINp 16 100 OHM DIFF
CLKINLN/FBCLKINN/FINN - CLKOUT3p |72 gg Bﬁggﬂﬁc sﬁ?l
ICLOCKIN . R63 18 clockl c79 || .1uF 36, oscinp CLKOUT3n
. . 7 1
R130 R105 !l crs H LuF cr7 H LuF 37y 6SCINN CLKOUT4p 28 FIFO_OSTRC SH1 - -
CLKOUT4n . FIFO_OSTR  SH1
270 270 44 240 240
SH7 LMK_SPI_EN ))—— ¥ LEUWIRE 29
CLKOUTSp [
45 _ 21 R60 R92
c60 SH7 LMK_SPI_CLK Y>———————=2¥ CLKuWire CLKOUTSn [ 240 20
REFIN IN 46 _ 48
] SElS SH7 LMK_SPI_MOSI ))———¥ DATAuWire CLKOUT6p
[ | 49
LUk 62 ) STATUS_CLKINO cLiouTen
63 _ 51 LKOUT 6P R50 0 CLKOUT6P 1 35
STATUS_CLKINL CLKOUT7p 2o CLKOUT 6 CLKOUT6 CLKOUTS
27 CLKOUT7n
SH7 LMK_SPI_MISO Yp———=1 STATUS_HOLDOVER 53 CLKOUTSP R275 0
33 CLKOUT8p 21 CTKOUTEN '\/\/\jé FPGA_CLKOUTP SH6
STATUS_LD CLKOUT8N o - FPGA_CLKOUTN SH6
56
CLKOUTOp [
b1 WX , R8 SYNG CkouTon 25 RS Ro1 100 OHM DIFF ogrRr INVERTED FOR OPTIMAL LAYOUT.
K 75y N 58 DNI DNI USE THE CLKOUT DELAY FEATURE TO MEET SETUP/HOLD TIME
LED GREEN LDObyp1 CLKOUT10p |24
STATUS, CLKINO Tf LDObyp2 CLKOUT10n [
c59 c52 23 61
D5 \\K 1, R 10uF 1uF GND CLKOUT11p 75
o~ 0% 16V DAP CLKOUT11n
LED GREEN
STATUS_CLKIN1 A4 .
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SH1 I0UTB1 ),

SH1 10UTB2 )

+5V_MOD1
NOTE 1
R209
. . . 2.74K
c214| |wF DNI
NI DNI
0 ()
R198 +5V_MOD1
g TCL113M 49.9
DNI
2 AAAST 5
SH1 louTCl ))—— T e
6 YN\ 97 R211
SH1 10UTC2 Pp— T1 2.74K
caz7| |wr_ [OM
IN 1 R290 s DNI
o IN-1 R210
0
— c125 +5V_MOD2  +3.3V_MOD2
DNl DNI DNI DNI +3.3V_MOD1 +5V_MOD2 R199 T
DNI Slrgjig ' ' DNI
- - R118 R207 10pF | R206 R115
L DNI ¢
0 499 49.9 0
JP5 z
+3.3V_MOD1 MOD_PD R88 T 96
HUNT 2-3 5
= c200 s  C288| c2s3| C252 RERRERE >
& R185 4.7uF C255 C254 |C289 4| c291
SH7 MOD_PD o) 2 e 20V CoosSooo 4.7uF
I1ZxmzZ 20V
L£,0nnb0
PD1 1, &S
€260 2 < 18
J1 [SW¥] 1L0P3 || LOP1 _ R169 0 LOP1 3| GND VCC_MOD 7 c258 TX_RFOUT
RF_LO_IN |efo 4|7|F c121 | T o LONIL a o - e 16 ] RE1 | RE 1 RI7 Rr, RIS REQUTL 1 [SH] 37
p .5pF .5pF END
DNI DNI JP1 GC1 6 g('\:'D TRF3705 SHB 14 6.8pF 0 lcu—ﬂ
A= it gﬁ&ﬁsgs A4 GND |~ BRI R161
1 =N R163 o6
o ooooQoan .2pF 0
R181 ZZomomZZ 0 NI
SH7  GAIN_SEL <<—W p COmm00 DNI
C259 DNI 1® 1 _cis87
R313 49.9 Riza O 100pF ~|oo]o o] =fen
I I ° ° DNI =] R ]
c132 | | ci31
47pF 5pF 5pF < RF_OUT_1 SH5
DNI DNI — D>RF_OUTL SH5
o
o (o)
4
R225 O R226
b C126 ¢
49.9 ) L 499
+5V_MOD1 -
.Op
NOTE 1 DNI
. » . R213
C216 C200 c217 l C199 l DNI 274K
o o - — C228 lL' DNI
DNI DNI DNI
DNI oI
L1 R280 R302 oP 1 R291 oP-1 R212
33nH 0 0 0 0
R200 +5V_MOD1
. 499 - NOTE 1:
C204 C206 c222 1 6 .
- 25 L — - TRAAAS Place as close to the modulator as possible
33pF—=  33pF —— 3.3pF= 3.3pF—— 5 R215
DNI DNI 3 ~ Y 4 > 74K
TC1-1-13M DNI NI
C229| [1uF [
33nH 0 0 0 0
DNI .
s I3 TEXAS INSTRUMENT
DNT DNT DNT DNITT- DNI S
i [Title
Size Document Number Rev
B MODULATOR D
Date: of 8

09Jul12
I

[Sheet 4
1




R103
SH4 RF_OUT1 *
0
R136
0
DNI

+5VA_MOD
+3.3VRF
R293
Y * FB23 —|_
0 o o V o 4
DNI LCZSl Lcno
1uF 100pF C176 c175 600 OHI\EI)'S\I I@ 100MHz
L5 1uF 1000pF
~ g 5.6nH
u7
o us PE43701
MGA-30689 2
co257 C249 vDD Ro4
_ ROUT H 1 3 ROUT2 H ROUT3 7y RF1 Reo |18 ROUT4 _ . S>RF.OUT 1 SH4
0
20pF 20pF 5
R137 P P +3.3VRF C16 GND ¢ R93 R106
N cs GND
0 ca GND [ 0 0
DNI Co GND 91>0 DNI DNI
R107 c1 GND 77
475K COo5 GND 5
C025 GND 73
3 — GND 777
PIS GND 75
25 GND 775
SH2,7 SPI_DATA >4 S| GND 7
SH2,7 SPI_CLK 53 CLK GND g
SH7 ATT_LE LE GND 0
+3.3VRF 1—4' A0 PADGDTE 33
R108 0 22
L . 51 Al
A2
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6VIN

ALL DA* NETS COMING FROM THIS CONNECTOR MUST BE MATCHED IN LENGTH.
J13B J13C
J13A
PWR_IN
_ EXT INPUT REF CLOCK TO LMK _
62 61 122 121
P = 2 — 1 —57 62 61 &3 ;; PRI_DAC_CLKP SH3 o1 122 121 53 ;g DA7P SH1
12 15 —ec 64 63 g5 PRI_DAC_CLKN SH3 o6 124 123 58 DA7N SH1
1 AMP FUSE 4 3 c143 66 65 126 125
c144 6 5 - 68 67 128 127
DNI 10uF 56 5 7| _10uF —0o] 68 67 &g ;g DAISP SH1 —I50] 128 127 F55 ;g DAG6P SH1
100%6—— 018 7t ——10% — 70 69 =7 DAISN SH1 T35 130 129 (757 DA6N SH1
10V 12| 10 91 of 2OV 7a|/2 — 1173 134 | 132 — 131 733
™ 12 Y ous —5] 74 73 =5 gg DAL4P  SH1 —T35] 134 133 32 gg DASP  SH1
V4 T 14 13 2 N 217 M 5> DA14N SH1 351136 [ 135 i35 DASN  SH1
B8] M BT 80 | /8 779 140 | 138 187 ™139
0] 18 17 o —551 80 79 g1 gg DA13P SH1 —Ta5] 140 139 a7 gg DA4P SH1
5> 20 19 57 R6 e 82 81 53 DA13N SH1 T 142 141 (773 DA4N  SH1
24 | 22 21 53 D 86 | 84 83 g5 146 | 144 143 725
5] 24 23 55 0 —55 86 85 [ 57 ;g DA12P SH1 —Tig] 146 145 45 gg DA3P SH1
SH7 TXSP1 22 S 26 25 55 —50 18 “— 8% DAI2N SH1 =0 48— 147 Mg DA3N SH1
SH7 TXSP2 o128 & 275 CTXEN SH2 o] 90 89 o1 o5 150 149 =7
=1 30 29 51 2192 M 9o ;g DA11P SH1 o1 152 M 151 [1o3 gg DA2P SH1
=132 M 3133 o 94 93 55 DALIN SH1 o5 154 153 (e DA2N SH1
36 | 34 33 35 98 | 96 95 97 158 | 156 155 M757
R25 0 3571 36 35 57 —Too | 98 97 g9 i; DAL0P SH1 —Teo ] 158 157 [15g g; DAIP SH1
SH7 TXSP3 §§ RoE o 701 38 37 59 o5 100 99 o7 DALION SH1 —Iea 160 159 et DAIN SH1
SH7 TXSP4 T 40 39 71 Toq 102 101 753 Tea 162 161 (1¢3
2 42 41 73 —Tos 1104 — 108 os ;; DA9P SH1 Teg| 164 — 163 gz ;; DAOP SH1
w144 & 435 —Tog ] 106 105 159 DAIN SH1 MATCH TO DA* NETS Teg | 166 165 1ao DAON SH1
28 | 46 45 77 R1 Nl 0 TXSP6 110 | 108 1 107 709 170 | 168 1 167 769
SH2 DAC_RST < =148 [ 4779 1151 110 109 117 ;; DASP SH1 SH1 PARITYP 22 751 170 169 171
=1 50 49 57 D> DAC_GPIO_0 SH7 —I 112 111 13 DASN SH1 SH1 PARITYN a1 172 171 73
SH7 TXSP5 —/\/\/\—IR28 0 54 | 52 51 1"53 116 | 114 113 I'115 176 | 174 173 175 R175, 0
oHy Txope §§ R27 >, 0 =6 54 53 25 SH3 FPGA_CLKOUTP 22 151 116 115 1 SH1 FIFO_ISTRP 22 751 176 175 75 RIT 5 ;; SYNCP SH1
=5 56 55 == ;iDAC_GPIO_l SH7 SH3 FPGA_CLKOUTN 0 118 117 79 SH1 FIFO_ISTRN Ts0| 178 177 79 SYNCN  SH1
58 57 DAC GPIO 2 SH7 120 M 119 180 M 179
60 || 59 —HE- MATCH TO DA* NETS
60 59 186 185 190 189
182 181 R2 N0 TXSP3 Teg | GND  GND g7 To5] GND  GND o7
Ts7] GND  GND gz RS D0 TxsP4 GND  GND GND  GND
GND  GND
R4 D0 TXSP5
- ~ v N V7 M
HEADER, SMT, 180POS, HS GND PLANE HEADER, SMT, 180POS, HS GND PLANE sIp7 SIP6 HEADER, SMT, 180POS, HS GND PLANE
o3 DCLKP 3 o
DATACLK-P 2 2
1 DCLK-P 1 % >> DATACLKP SH1
SHUNT 2-3 SHUNT 2-3
SJPS SJP1
1 DCLK-N 1 =
DATACLK-N 2 |2 =P
E 3 DCLKN 3 : >> DATACLKN SH1
SHUNT 2-3 SHUNT 2-3

SCREW PANHEAD 4-40 X 3/4"

STANDOFF ALUM HEX 4-40 X 1"

MECHANICAL

SCREW PANHEAD 4-40 X 3/4"

STANDOFF ALUM HEX 4-40 X 1" STANDOFF

BARE BOARD, TSW3085

SCREW PANHEAD 4-40 X 3/4"

PARTS
SH1

SCREW PANHEAD 4-40 X 3/4" RF SHIELD

[%2]

I

w
[iN

RF SHIELD

ALUM HEX 4-40 X 1" STANDOFF ALUM HEX 4-40 X 1"

RF SHIELD

(%))

T

ol
[

RF SHIELD

n

I

N
=

RF SHIELD

n

uny

[«2)
[

RF SHIELD

HOLES FOR THE RF SHIELD, QTY 1
SH2

DATACLK-P/N traces on top side.
DATACLKP/N traces on top side.

DCLK-P/N traces are on the bottom side of the board and are 2" longer than
DCLKP/N are topside traces
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+3.3VCLK
SHUNT 1-2
3 C138 AuF
+6V SH3 CPLD_CLK <& o]
us 1 C135 .1uF
T 1 5 FB26 sHe TXSP1 <K& ®
VIN VOUT \ d X~ CLK_SEL U4A C139 AuF
3 4 l 120 OHM @ 100MHz P4 EPM3064A +3.3VCLK
c9 ON/OFF BYP cs 37 17 c117 AuF
10uF ) o7 4.7uF 25 INPUT/GCLK1 VCCINT 77
5 GND 0.01UF SH6 TxSP2 <—=¥ INPUT/GCLRn VCCINT A4 +3.3VCLK
o LP2985-50 SH6 TXSP5 gé—igb INPUT/OEL VCCIO gg )
SIP3 SH6 TXSP6 <—¥ INPUT/OE2/GCLK2 VCCIO
USB_PWR_EN 18 | GNDINT Vorrck o R129 YR125 +3.3VCLK
USB PWR 4 GNDINT 1/0/TDO 7 10K 10K Ji5
D3 71| GNDIO IIOTMS PROG
R40 GNDIO I/O/TDI 1 2
1 A2 2 24 .
— AN —Pp %51 GNDIO TDO 3 :: Z
3.01K LED AMBER GNDIO ™S >{o0 :%]
V4 DI 9] ::
J14
UsB
6 VBUS —%
= GND1  D- |5
g g“gg '?S 4 Ri17 0
9 5 VIV c96 co5 us
GND4 GND 47pF = 47pF 20 1 U4B
L vce DO
A EPM3064A
USB_MINI_AB 16 5 4 18
USBDM D1 75 101 1026 [1g
15 3 74| 102 1025 50
USBDP D2 > 103 1024 5% ;; TXSP3 SH6
4 1 5 104 1023 55 TXSP4 SH6
VCCIO D3 SH5 ATT_LE %105 1022 575
2 SH6 DAC_GPIO_0 <{— = 106 1021 52
&y nea D4 SH6 DAC_GPIO_1 107 1020 55 <SDAC_SPI_EN = SH2
SH6 DAC_GPIO 2 108 1019 MOD_PD SH4
1 _ _ 2 _
USB RESET ) RESET D5 2 SH2 DAC_ALARM_SDO ), 109 1018 3513 gGAIN_SEL SH4
10 SH3 LMK_SPI_EN 511010 1017 |53 <C SPI_DATA SH2,5
21 Ne2 D6 SH3 LMK_SPI_CLK Til1011 1016 |53 SPI_CLK SH25
7 6 SH3 LMK_SPI_MISO 751012 1015 |52
2Ly oscl D7 * SH3 LMK_SPI_MOSI 013 1014
SW2
— 21 6sco RXE 22
o O 17 R16 R17 R19 R20 R21 rR22 <R23 R24
cso —= RESET %7 avaouT  TXE &2 475k {475k 475K {a.75K {475k {475k 475K 475K
1000pF 251 AGND rRD 3
cor [ 7] 23N
v T 1uF %ﬁ GND wR &4
GND
~ 2 TEST PWREN [
FT245RL
+3.3VCLK
us T
+3.3VCLK 1 cs vee 8
"|' . SJP22 g So FoD g R120
+o[e WP scKk |z p
VSS Si 4.75K
SHUNT 2-3 25AA512
WP |

C250 C182 C312
1uF 1uF ——10uF

Ll
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+3.3V_MOD1

F2 1K OHM @ 100MHz TP10 +3.3V_MOD1
2 AM%ST SMD 68 OHM @ 100MHz FB33 (P "|'
FB20 Ay TP4 — 7 *
PWR IN DNI < +6V ul4 +3.3VRF
+6V IN o1 ‘ 8 1 ? ~ +3.3V_MOD2
- . o CSD1731302 =% INL  OUTL [ ° TP5 +3.3V_MOD2
J4 2 ° ° 2 c153 0150" 0114 6 ',\’I“Ff FB%J,\E 3 0171"1 c115 FB36 (P "|'
|_| —— m + AUF C155 10uF = 1UF ciiz [ 5 Z 10uF 1UF —_—
CONN JACK P : v I s 10%  ——10% 01uF 10v| 10% 7 e =N Pan 2 Rlek  lovg| 1% 1K OHM @ 100MHz
2 \i_/ y v [ 1ov 10V 16V ——10% PAD 31.6K 16V z
02 o 10V TPS7AB001DRB
[32]
LED BLUE ~
TP12 +6V
vee INO R159
oK
u21 . °
2 {7
%— NC1 VIN +6V
3] GND 4 T P3 +5VA_MOD TP2  +5V_MOD1
p1 NC3  GATE U8 FB39 (P —|—
GNDO \ TP52400 - g IN1 OUT1 é X *
<~ 0172" 0120 g N2 OUT2 73 c173"l 0174l 1K OHM @ 100MHz
10uF == 1UF Ciio | 5 | NR FBISNS 7 10uF 1uF TPL +5V_MOD2
10V, 10% < 1w — |EN GND 5 R176  jov 10% FB40 (P "|'
16V —10% PAD 53.6K 16V — )|
o 10V TPS7AB001DRB 1K ORV @ 100MHZ
: ; R171 +3.3VD
10K TP21 +3.3VD
FB22
1K OHM @ 100MHz
+6V U1l +3.3V +3.3VA
T TP20 TP16  +3.3VA
o 3 4
ci61 lciz 7| VIN FBl 25 FB31 u12 FB24
10uF ci11 AuF C237 9 E“é ow1 LB L~~~ 2 1~_3 _ _ _ R ——— _ _ —
10% TuF 10% OLuF 2.2uH C133 ¢ = 5 z__/
v | 10% o 10V oEr 1 L8 o 27vF | c23a 7| 10uF “‘ A I ciez _|Cl64 | cis 1K OHM@ 100MHz
1ev 2 | MODE/DATA - O1uF ——10% C163
C165 10V TPS79633 OLuF 1UF 10uF
8 SW2 +1.2VD 1 2. 2uF N
— 22uF +1.2VDAC
11 | SN\D TP18
THERMPAD ADJ2 R150 C233
TPS62420 191K 133pF OLuF +1.2VDAC
U3 FB34
1 . 1K OHM @ 100MHz
¥ IN ouT
C169 3 c170
L3y En
22uF 2 ) 1UF c243
10% GND _ NR/FB 10% OLuF
10V TPS71701 16V
+1.2VCLK  +1.2VCLK
1K 6Pt @ 100MHF19
c148
u22 10uF
o L 5 °
C240 =] E\‘N out B
2.2uF 2 s s L2 R221 | c246 C149
—_— 10% 174K 1uF c247
10V TPS71701 10% .01uF 10uF
16V
+3.3VCLK v/ R1o
+6V TP17
U2 L7 FB28 330K
5 IN SwW 1 +3.6V 1 ~~vv\ 2, o o 1 N\~_—~3 -
2 3 22UH u1s +3.3VCLK
c3od 2 | EN FB 6 | c305 27uF | c307 - 1 4 T
10uF MODE ~_ GND 7 R104 C299 —— 10uF OLUF " N EN  OUT 5 <76 -
THERMPAD 22pF C306 —3 ¥ IN NR/FB l C75
10V, 750K o 10V Dok 3 6 c215 1uF c72 oLE
TPS62290 U GND GND OLuF 10% 10uF ey
— TPS79633 16V 10% 16V o~
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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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