ANALOG INPUT
CHANNEL A
PAGE 2

ANALOG INPUT

CHANNEL B
PAGE 2

EXT CLK

MAIN PWR

JESD204B DATA >

FMC

CONNECTOR
PAGE 6

CLK | SYSREF]

N N

USB
ADC PWR ADC/LMK GUI
PAGES 9 & 10 PAGE 7
SPI
ADC32RF42
ADC32RF45 SYNCE
ADC32RF80
SPI
PAGE 3
/N /N
SYSREF SPI
 —
A\
LMKO04828
PAGE 4
LMKCLK
LMXCLK LMX2582
PAGE 4

T

LMK* & LMX PWR

PAGE 5

%i# TEXAS INSTRUMENTS

[Title:

BLOCK DIAGRAM

Engineer: R pRENTICE 10/2015 B

ize Di Number

ADC32RFxxXEVM

L NGUYEN 10/2015

4

3

ate: Thursday, October 15, 2015 heet 1
2 1

TIDA-01163



SMA A IN P Shared pad
All?llM ot = i} — Shared|pad 5|\, Shared|pad Shared|pad
DNI 3> AINM  SH3
DNI o C424
6 P T1 S 3 ETC1-1-13 4
= -LuF T A AT S >
’ = 4 3 1 A~ b
- ETC1-1-13 AN s T2 d
- AINP  SH3
32 [SgF1 AN M ca15 || 1uF »
AINP | en ” Shared |pad Shared|pad Shared|pad
=l 10425 Shared pad
= Toh
= DNI
= R11 DNI o C6 ” 1uF
R13 0 C7 4 .luk
1
DNI DNI
J3 [SMA] 1 B IN_P C416 y| .1uF
Shared|pad
ainp |, & 1F 10426 P BIN- Shared|pad Shared|pad 3> BINP  SH3
- uF Sharef pad ¢ p T3 S 1 3 FETCL113
= DNI AN ANAT S T2 \AANNAAST
= 4 ~3 — 1~y 6
- ETC1-1-13 B s T4 d
Shared pad + 5> BINM  SH3
an‘rtw o LBINM car7 4y Aur shared|pag Shared|pad Shared|pad
DNI
DNI' J_C427
o — 1uF
= R23 0 C12 yy .IuF
1
DNI DNI
*i) | |
itle
DNI — DO NOT INSTALL ize Document Number ev
B ADC32RFxxXEVM D
Date: Thursday, October 08, 2015 Eheet 2 of 10
4 I 3 | 2 1

TIDA-01163




AVDD1.15V

1A C13 || AuF
T v 1} >» DAOP  SH7
61 DAOP Cl4 11 IWF 5 paoM SH7
ca0 | c3r |c3 | ca car | ca2 |cas |cas |cas | cae | car DAOP 755 DAO M | cis uF
AUF D=1uF Z=.A0F o=.AuF AUF —=IUF Z=A0F o=AuF o= IuF DSUuF o= IuF DAOM | =4E % pA1P  sH7
16v | 16v | 16v | 16V 16v | 16v [ 16v [ 16v [ 16v | 16v | 16v 58 DALP | ci6 e
42 DALP 756 —DAT M " | =ME > pAIM  sH?
R — oA
L SH2  AINM INAM oagp | 55 DAZP I Gy |=1E 5 oAz sh7
= DVDD1.15V 56 DAZ M
-|— DA2M . 18y} WF sy ppom sH7
53 DA3 P
DASP 754 DA M 1 Cl1O |} IF sy pasp sH7
csa | css | cs6 | cs7 | css | cse | ceo DA3M 20 e
AUF = 1UF ==.1UF = .1uF o= .1uF o= .1uF —=.1uF 66 DBOP U5 pAsM sHT
Tlev T16V Tlev T16V T1ev T16V T1ev o e on o1 11 auE
SH2 BINP 13, INep 24— pBOP  SH7
L 1 14 69 DBLP
L L SH2 BINM INBM DBIP o5 DR W c22 || AuF
- - DBIM | | >> DBOM  SH7
72 DB2P C23 ;| AuF
+3.3V_LMXRF DB2P 75 W 1} >» DB1P  SH7
AVDD1.9V DB2M c24 uF
T SHUNT 1-2 peap -2 DB3 P L =<2 =) DBIM SH7
o DB3_M €26 4| AUF 5y pB2p  SHY
J_c4s J_c49 J_cso J_c51 J_csz J_css INT CLK 2 o7 e
AuF AuF .OluF —=.01uF ==.1uF AuF 27 SYSREFP (37 b >» DB2M  SH7
Tlev T16V va TlOV T1ev Tlev —2x cLainp SYSREFM C30 11 1uF
9 CLKINM 35 | >» DB3P  SH7
SYNCBP
= SYNCBM C31 4} AUF 5 pa3m SHY
ADC32RFAX_T20FN AVDDLOV AVDDL.9V C SYSREFP  SH5
R29
R166 100
182
us2
ONI {SYSREFM SH5
SH5 LMX_CLKM) RF1 vi[—2 ——>> SYNCBP  SH7
car2 uF vo Y2 D> SYNCBM - SH7
i RF2 ca29 o
EXT_ADC_CLK RFC [0 [—ADC CLK R169< R168
5
cre1ias 1UF 68 {68
SMA oL
.| L ADC CLK c28 H OluF 4 g VASW 00942 DNI PDNI
- 6 1 u33 R26 = =
L d T 100
: = SH5 LMX_CLKPY RF1 vi [ AVDD1.15V
= = DVDD1.15V uiB -
ca7s uF v2 Y2
it RF2 C430 Anc ok HS1
rec 2 ovop AVDD
I ) AuF =7 DVDD AVDD =
DVDD AVDD -
51 COPPER PIN FIN HEAT SINK
MASW_009444 DVDD1.15V 47_| DvDD AVDD
5 DVDD AVDD
2| DVDD AVDD
DVDD AVDD
AVDD
% SH8 ADC_SDIO AV
. SDATA AVDD
DNl Sig ADC SCLK gg ok AV AVDD1.9V
SH8 ADC_SEN (- 71| SEN 10
P2 SH8 ADC_SDO < RESET 28 | SDOUT AVDD19 7
RED RESET AVDDI9 |54
vCeMouT AVDD19 737
DVDD1.15V SCAN_EN 49 | YCM AVDD19 739
DVDD1.15V PDN 50 | SCAN_EN AVDD19 |75
3 PDN AVDD19
TP7  YELLOW GPIO1 19 | oio1
R33 YELLOW ~__GPIO2 GPIO2 63| SO AGND |22
DVDD1.15V GPIO2 20 23
1K R31 = CTRL1 AGND
P32 21 26
0 CTRL2 AGND
Swi onl YELLOW 29
ADC_RESET ctra O 3 AGND 735
P N =5-| DGND AGND |57 -
1 2 RESET SCAN_EN 0 DNI R165 25| DGND AGND [53
SH7 FMC_CTRLL (- 57| DGND THERMALPAD ' IEXAS I E
ndo TP33 DGND
R35 YELLOW
10K 100 CTRL2 = - -
o DNI Ri6a DNI = ADC32RFAX_T2QFN = Tie
SH7 FMC_CTRL2 (- ADC
= = ize Document Number
B ADC32RFxxEVM
Date: 10
5 | 4

Wednesday, October 14, 2015

heet 3 of
1

TIDA-01163




+3.3V_LMXRF

+3.3V_LMX onl
ca31
——KcLkp sHs
AuF
R186
12k €409 100pF > LMX_CLKP  SH3
P2
| €410, 100pF
133V LMX I_—@—OPEN )| > LMX_CLKM  SH3 L
€392 |.1uF 1 = u30 ca32
I F——<KcLkm  sHs
+3.3V_LMX cE__1 12 CPout AUF
Cc393| |.1uF 1 CcE CPout DNI
AuF 10 23
[ ol L Veen Reounp |2
= 7 RFoutAM +3.3V_LMXRF
€396| |.1uF +3.3V_LMX VeeDIG 18
'—“7 REOUBP
£399 IluF 111 Veeep RFoutBM [~
3.3V LMX ¢ 15 VeeDIV MUXout c
37| |10k T 2 SCK LMX_SCLK SH6
: VK VeecBUF SDI LMX_SDI  SH6 .
" csB LMX_CSb  SH6
€390| |L1uF 26 X Ca12;|  RFOUTBP
>—|- ST RT3 27| VeeDBLR Rext 72 LMX_SDO SH6 T SPLMX_CLKB SH5
[
c400] | 1uF NC1 16
= 371 veevco NC2 Réig Ca13 | RFOUTEM 1 Fei] " RFOUTBP
= Ca05 100F 55| VbiasvCo NC3 100pF SMP_PCB_SMT
f 36 | VrefvCo NC4 DNI R192 PR187 =
VrefVCO =
ca0g I—'w“F 3 | Vregvco GND R179 490 0490 e
= 33 GND 680 U
VbiasVAR GND out £ L
€403, | 10uF ﬂllup 35 1 Vtune GND LED GREEN = =
= = GND D7
= = GND =
C407) 10uF SH2 LMX_OSCP 84 oscine GND
|__| SH2 LMX_OSCM 0SCinM GND =
= GND
PWRPAD
LMX2582_LM2592
B
CPout R182 0o RIBY \ n 12
€395 —L%i%: _Lc420 ca21
560pF T IDNI Iescmpr
- R174 - -
150

%i# TEXAS INSTRUMENTS

LMX
ize Document Number ev
ADC32RFxxXEVM rD
| | | Date: Thursday, October 15, 2015 Eheet 4 of 10
5 2 1

TIDA-01163



0SCcouTp

C418| | .1uF

OSCouUTn

S>LMX_OSCM SH3

c419l AUF 5| MX_OSCP SH3

Place near Vc pin of Y1

R20 and C31 ?rm voltage divideF . MATCHED LENGTH
R181, R180 set the center frequency voltage for PLL2 reference
240 240 GIXCLKP C67H b >> FPGA_JESD_CLKP ~ SH7
cP1
c70 ce8 GTXCLKM £69 I AE > FPGA_JESD_CLKM ~ SH7
= .68UF o
- JESD_SYSREFP R48 0
—>>FPGA_JESD_SYSREFP SH7
1: JESD_SYSREFM R49 0 —ggFPGAiJESDisYSREFM SH7
RA47 -
39K R51 RS53
R50 240 RS2 240
—= 240 DNI 240 DNI
- DNI DNI
Place close to LMK
Place close to LMK - - =
U3A
a7 CLKINP 2 ce ” 1uF 3> CLKP SH3
LMK_CLKIN 37 CPOUTL (45~
SMA_THVT_REC o 387 CLKINOp CpouT2 co || .iur
9 CLKINOn %0 0SCOUT, i 3> CLKM SH3
100 Shared Pad OSCOUTp 77 OSCoUTn
c7a oscouTn R63 R64
4 CLKINN i .
= = 1 DCLKOUTOp 120 120
= = e OLuF ol DCLKOUTON MATCHED LENGTH
— _ C7s SDCLKOUT1p
i ) 1uF SDCLKOUT1n =
: SYSREF+ R65 100 S)SYSREFP SH3
DCLKOUT2p
= DCLKOUT2n
SDCLKOUT3p [SYSREF- 66 100 5> SYSREFM SH3
C77 . AuF SDCLKOUT3n
1r 4
DCLKOUT4p [
CLKINL P
e L 3 ) CLKINIp/FBCLKIND/FIND  DCLKOUT4N |55 R67 RE6  R69 R70
+3.3VCLK CLKINLN 35 | 22 200 200 100 100
cr9 2200pF - CLKININ/FBCLKIND/FINN - SDCLKOUTSp [~55
= = SDCLKOUTSn
p 80y 100F g FB1 +3.3VCLK |27 - =
1 - DCLKOUT6p |-5g = =
— 120 OHM @ 100MHz DCLKOUT6N [~5¢
- SDCLKOUT7p (59
SDCLKOUT7n =
R71 51 c170] | .1uF 1 Pgg 13
130 DCLKOUTSp |2, % DCLKOUT10P
DNI DCLKOUTSn [—3g c171] |.1uF SMA_THVT_REC
R72 c81 SDCLKOUT9p (£
Yo2_P .
—— C&H LE spctkouTen [0 a4
+3.3VCLK 100 AUF cs3 R152 R151 DCLKOUT1O0N
DNI DNI R74 DNI DCLKOUT10p 54 DCLKOUT10P 240 240 SMA_THVT_REC
SIP1 R73 55 DCLKOUTLON
EN CPL1 82 49.9 1R OSCINP 43 DCLKOUT10n (22
3 == vc VDD DNI 52NN a2 OSCINp SDCLKOUT11p 27 -
5 v2p DNI — ———————¥ OSCINn SDCLKOUT11n [~ ==
NC ouT_P — = - g
_ = S 62 CLKLA 0P R75 0
- DCLKOUT12p 3»CLK_LAO_OP SH7
onp out N 2N +3.3YCLK DCLKOUT12n gg CLKLAOM |
oMz SDCLKOUT13p [
L 122.88MHz 61 R79 0
= = CVHD-9%0.122.880 Place close to LMK SDCLKOUT13n |- R77 R78 5> CLK_LAO_OM SH7
R76 240 240
Y1 CMOS version OUTPUT on PIN 4 130 LMK04828 DNI DNI
DNI
R80 cs4 -
Y02 N 0ScN c8s 4 =
| |—os 25| -
100 uF
c86
ReL R82
82 49.9 IIZpF i
= b’ [EXAS INSTRUMENTS

itle
LMK
ize Document Number ev
B ADC32RFxxXEVM rD
| Date: Eheet 5 of 10

Thursday, October 15, 2015

1

TIDA-01163




+3.3VCLK

120
—LluF —L-llJ"—LO-OluF Make sure this line does not hold LMK high LMK_SYNC
ce7 | c8s | C89 before LMK can be programmed for SDO YELLOW
P25
use
+3.3VCLK 10
VCC1_veo RESET VNG >> LMK_SDO SH8
120 17 SYNC I—7g
VCC2_CG1 CS o LMK_CSb  SH8
FB3 120 n SCK 50 LMK SCLK SH8
LFM’ VCC3_SYSREF SDIO LMK_SDIO SH8
" 2 | veea_co2 R84 ,,
FB5 23 - CLKin_SELO |25 — Dt L
i 750
\aaveLK L L 1uF VCC5_DIG CLKin_SEL1 LED GREEN
} 87 ;cgo ;cm :=|:cgz L6 | yees_pLLt STATUS_LD1 |35 STATO
120 - - - 30 STATUS_LD2 A 02
RN VCC7_0SCout A
FB6 120 FB8 42 1 LED GREEN
r B I T\ VCC8_0SCin LDObyp1 |15 STAT 1
. . FB9 120 LDObyp2 R86
4 ’ 7
C93 co4 | c95 T\ 5 vecs_cp2 . Vay LMK LOCKED D3 |
120 47 NCL 78 cop co7 LED GREEN
BICK o VCC10_PLL2 mgg o wF 100F LMK LOCKED
53 16v10 R87 PLL2 LOCKED A7 pa
- VCC11_CG3 IS |
120 64 5 = = 750
{7 VCC12_CGO DAP LED GREEN ——
FB11 PLL2LOCKED ~
——WF 1uF =
co8 €99 LMK04828

% TEXAS INSTRUMENTS

itle

LMK POWER

ize Document Number

ADC32RFxxEVM
Date:

: Thursday, October 08, 2015 Eheet 6
2 1

TIDA-01163




SH3
SH3

SH3
SH3

SH3
SH3

SH3
SH3

SH3
SH3

SH3
SH3

SH3
SH3

DB3P
DB3M

DB2P
DB2M

DBOP
DBOM

DA1P
DAIM

DA3P
DA3M

DAOP
DAOM

DA2P
DA2M

)>)>)>)>)>)>)>)>)>)>)>)>)>)>)>)>)>)>)>)>)>)>

DB1P SH3

DB1M SH3

R8s A7 D5
S 750 !
LED GREEN

JESD_SYNC =

I FMC_CTRLL SH4

_‘_\—» FMC_CTRL2 SH4

FPGA_JESD_CLKP  SH5

FPGA_JESD_CLKM SH5

CON, SMVT, HS, FIELD ARRAY, 400POS, MALE

—

CLK_LAO_OP SH5
CLK_LAO_OM SHS

FPGA_JESD_SYSREFP SH5
FPGA_JESD_SYSREFM SH5

SYNCBM SH3

R89

CON, SMVT, HS, FIELD ARRAY,

400POS, MALE

DNI -

g SYNCBP SH3

P n K1 (2

35192 K2 |5

393 K3 [y

5 34 K4 [

o195 K5 o

736 K6 (g7

5137 K7 [

J8 8

J8 K8 [

J9 9
10| % K9 K10
J11] 910 K10 g1y
S5 1L K11 15
J137] 912 K12 (73
J1a] 913 K13 [0
3151 914 K14 75
J16] 915 K15 [—p7e

27 J16 K16 [
Ji 17
a7 K17 [
J18 18
Ji8 K18
J19 19
T2 919 K19 |50
3571 J20 K20 [
J21 21
571321 K21
J22 22
371322 K22 [
J23 23
Joa] 923 K23 (50
5 924 K24
J25 25
326 ] 925 K25 o8
27| 928 K26 727
g 327 K27 o
J28 28
g 1928 K28 [
J29 29
J501 929 K29 50
330 K30 (31—
J31 31
Ja5 ] 931 K31 50
335 J32 K32
J33 33
41933 K33
J34 34
Ja5 34 K34 50
[~ 336 | I35 K35 "k36
37| 136 K36 k37|
Jag ] 937 K37 [xag
[ J3g | 38 K38 ["kag
340 J39 K39 —T‘
40 K40 [—

CON, SMVT, HS, FIELD ARRAY, 400POS, MALE

% TEXAS INSTRUMENTS

itle U S B
ize Document Number ev
B | ADC32RFxxXEVM rD

Eheet

7

Date: Thursday, October 08, 2015

1

TIDA-01163




>> LMX_SCLK SH6

—>> LMK_SCLK SH6

5VIN

DVDD1.15V

—> LMX_SDI  SH6 3.3VUSB

Liuk C369 1uF C368

u29

. +1.9v
—>> LMK_SDIO  SH6
FB12 3
2
VCCA
SIP5
SHUNT 1-2

Y
1K OHM @ 100MHz

us
vcc

VCCB VCCA

Ji1
USB I/F ADC/LMK
EE—— DO

>> ADC_SCLK SH6

L

>> ADC_SDIO SH6

L

K ADC_SDO SH4

VBUS
GND1  D-
GND2 D+
GND3  ID
GND4 GND

D1

USBDM

u:oo\ncn
mloo

|8
7

L

USBDP D2

c104
47pF

1

L C103
47pF

VvCCIO D3

CONN, USB MINI AB,

1

SMT

>> ADC_SEN SH6
TXB0104

NC1 D4 K LMX_SDO SH6

RESET D5

>> LMX_CSb  SH6

D—\(OND—‘(A)U'VP—‘
o »—\

<

> LMK_CSb SH6

NC2 D6 LMK_SDO SH6

OscCl D7

1@263%2?1“ “ES

3.3VUSB

0sco RXF

,_.
\4

3V30OUT  TXE

N

AGND
GND
GND
GND
TEST PWREN

FT245RL

RD

21 WR

26

%%%Jwﬁm

% TEXAS INSTRUMENTS

itle

CPLD

ADC32RFxxEVM
Thursday, October 08, 2015 Bheet

1

ize Document Number

Date:

TIDA-01163

8




FUSE 10A 63V FAST

Pt

—

cir2 C1730 R133
470F 10UF Y 1K +1.9V
= o FB20
CSD18532Q5 1> 3
TP17 1 =
v ] 2 - i P19
| 3 D6 = GND
TP18 LED GREEN # TP20 LK
GND PWR AVDDL.9V 9 AVDD1.9V
C o TP27 RED
= u1s = BLK GND g
. = TP26 u16
Nt VIN Pr TR A = TPSTA7200
GND 4 5VIN .2V RED s i co7
2INCs  GATE U1a 6 N1 ouTL |54 R137 cies L ciss L
T2 IN2 oUT2 (551 36.5K 33UF T 10uF -
TPS2400 . IN3 ouTs 224 10V «~f10v
7
4 L
" o c189 lcmo c191 EN Fe
c183 1 —L_c18a 1
10uF EN VoS 22uF 47uF T 100F == ss sns -2
5
R136 3
oo 1 L L L FB [
= PG ™ = = = = = uto Ene
- 75 GND1
TPS62085 SHUNT 12 51 | GND2 50mV [
5| PWRPAD  100mV
3A > NCL 200mV
_ 400mV (75
800mV |37
16V [
VREF = +0.5V
2A
TP29 Lav
GND
LK
R15S7 0 U7 BYPASS R159 0
TP28
= 14V DNI NI P21
RED GND
5VIN u11 BLK  TP22
. (f 5 9 AVDDL15V AVDDLISY
= INL PG [~ = Reb
’ 1 cus 77 IN2 18 FB17 )
I " s 220F C122 57 IN3 ouTl 19— R158 0 1
c121 ey vos c376 1uF IN4 oUT2 (55
10uF FB 22uF . . 3 ouT3 [y } J_ J_ 27uF J_ J_ _L c196
_|__5 GND R153 = = L ui7ens  UN EN ouT4 R143 c193 c197 c194 %19,:5 1UF
— — PG = = sip3 BIAS Fisns |18 bt 47uF T 10uF = 33uF ] 10v
- - SHUNT 1-2 ~f10v
c198 2 =
TPS62085 I b Nea |2 -
3A NC3 [ =
= 21 13
5| PWRPAD NC4 (7 R145
GND NC5 (7 475K
NC6 [
U17  TPS74201/QFN20 =
o 1P30
- DVDD1.15V
ED
SVIN = DVDD1.15V
u18 L3 FBL '|'
. 1~~3
ATuH
7
J_ IN sw -2 R146 | 27uF ’1C377J_c375
1uF
c203 1 4 82K 204 —= 10uF
o0 BN vOSI3 JouF = | 10V v
GND 2 . A
: - - T i3 Texas |
) —— U18_ENB R147 m = EXAS NSTRUMENTS
=SP4 162K
SHUNT 1-2 TP?;;(‘)HS =
= ADC POWER SUPPLIES
ize Document Number
B ADC32RFxxEVM
PDate: Thursday, October 08, 2015 Bheet 9 of
5 4 | 3 | 2 1

TIDA-01163



TP12
+3.3VCLK
RED

+3.3VCLK

y

FB16

—
—
120 OHM @ 100MHz -i Fj_ J_C163 J_cmz
c160 L c1e1 L G103 LT02
3F 10k T T

of 10V o 10V

TP34
+3.3VCLK
RED

+3.3V_LMX

e

FB22

S5VIN u12
'|' TPS7A4700
16 1
IN1 ouTL
J_mss 15 vz ourz [0 J_%?_Lmsa_l_msg
. 470F
—_l_mm: 13| sense |2 ;;Lev j_:lqu_: u
= _,_714 NR op1v [£2 . A )
) C166. 7 op2v
GND 0P4vV
uF lI 2L PWRPAD 0P8V
= == Sq{nNc1 1P6V
S I 3p2v
BN 6PaV1
]>— NC4 6P4V2 [~
VREF = +1.4V
1A
S5VIN U3l
'|' TPS7A4700
16
IN1 ouTL
J_C386 53 inz ourz 22 J_‘iﬁﬁS_LcsaQ_L?sg
—_l_mm: 13| sense |2 ;}Lev j_:lqu_: u
= 141 \r op1v [£2 . A )
) C387_[ 7 op2v
GND 0P4v
uF lI 2L PWRPAD 0P8V
= == Sq{nNc1 1P6V
S I 3p2v
BN 6PaV1
]>— NC4 6P4V2 [~
VREF = +1.4V
1A

MECHANICAL PARTS

MT1
mps

STANDOFF, FEMALE, 4-40 X 1 3/16", AL

BARE BOARD, ADC32RFXX

STANDOFF, FEMALE, 4-40 X 1 3/16", AL

—\
—
120 OHM @ 100MHz -i Fj_ J_cssz J_C383
csgs L casr L G382 L2
3uF Tl0F T T

10V o 10V

+3.3V_LMXRF
FB21 '|'
—\
@ 100MHz FJ_ J_
120 OHM
e Lo
10uF :
| NI DNI

SCREW, 4-40 X 3/4", PHIL, SS

SCREW, 4-40 X 3/4", PHIL, SS

%i# TExas INSTRUMENTS

" POWER SUPPLIES
ize Document Number ADC32 RFxxEVM elv3
ate: Thursday, November 12, 2015 heet 10 of 10

| 1

TIDA-01163




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve 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 JESDA48, 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 (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI 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 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.

TI does not warrant or represent that any license, either express or implied, is granted under 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.

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

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

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 which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm 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 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 Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

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

TI 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.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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