1 2 3 4 5 6
Revision History
Rev ECN # Approved Date Approved by Notes
N/A N/A N/A N/A N/A
A
|
1
1 124 N
-::I I I}-
vl - ]
-:;' | '_'\;-
.-'I I I'H.
e 150
| B
LB 15U Lk
- RRE R r————— | B 150 s
‘Tul:llk.' % 1 | K IS SCLE,
" 1 R ITS | LA I LT 00
| i — I s T T iy 3 ~ o
i —| 30 P aeiToR | SO0 — 3] 150 01U - 3]
LY ]ﬂ; —1 = Al : : AWS_ 50T RCLE
: |:FF':|.|-:'I'|".-. A LR - F —
| Swsr ) L A R $ 000 0000 e
P Z3-8il e FHI —
== e == b LR I LT | .
| (= —:| 1 M=PS a - CHp=1 50 CORSET Conn e lorn
w
SAR ADC CHAALPLE
B o ove LK 150 SYE_CLE
- JIF = — — s
CaryaET - - i 1AL -
ahdA I
= |
Canneczar | w |
wRIF |
| C
F | R T | 2
| 120 15 !
- gt | LMkedEz wk | S
i L e b e ! ENR O
| PTIONA | [ I | :
“““ | PL b4l | ||
Enfrrnres - 1 Y
\ 4 d.5% T
CopericnEIE0 148, Teogas nstrormeris ncoezor b 1370 @S GND
D
Orderable: N/A Designed for: Public Release [Mod. Date: 10/4/2016
TID #: 01035 Project Title: 20-bit, 1-MSPS Isolator Optimized Data Acquisition % TEXAS ng S|
Number: TIDA-01035 [Rev: E1 |Sheet Title: INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Not in version control Assembly Variant: ADS8900B [Sheet:1 of 6
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: TIDA-01035_CoverSheet.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: ANBU MANI Contact: http://www.ti.com/support © Texas Instruments 2015
4 5 6

2

3

R a



EVM_REG_5V5
Jl
(5.5V) PHI PLATFORM
2 1 ’
i 2 A INTERFACE WITH ISOLATION
6 | ¢ 5|5
8 | g 7 |2 C1
1(2) 10 9 9 10uF
e U opbe L
14 13 " A
SRESETn 22 16 16 —~ 15 |12 GND
[ sbi Eg 8 %g 18 17 g
CoNVST RE_V0 2] 5 ol EVM_ID_PWR
R5 0 24 23 EVM_ID_PWR EVM_ID_PWR
SCLK 24 23
26 | o o5 |25 U1 c2 J2
R7 0 28 27 1 8 Il R6 1
[ SYSCLK 28 27 A0 vce c ]
30 29 1T0.1pF 10.0k 2
30 29 L . l®
[RVS RE -0 213 o a3 2. wp ol WP1 =
\ 34 | 5 33 |33 GND 61300211121
36 | 36 35 |35 — 3 scL k& — (NIso_scL >
SD00 >0 38 | 35 37 |- =c
R10 ., 0 40 39 4 5 0.4pF
SDO1 40 39 VSS SDA NISO_SDA -
SDo2 —RiL \\ 0 42 | 45 a 4L
R12 ,,\ 0O 44 43 BR24G32FVT-3AGE2
SDO3 el ==
EVM_DVDD 8 ig _ jg’ a7 GND =
T 50 49 GND
(1.8Vor3.3v) 50 49
ez || 2P
54 53
4
< NISO_SDA » 56 ) 56 55 |29 (3.3v)
100F > NIsO scL 8 | 58 57 (-2
L EVM2_PRESENTn 60 L1 50 |EVM_ID_PWR
GND MP1 MP3 I
GND GND
MP2 | cnp GND | _MP4 s
10uF B
1 QTH-030-03-L-D-A 1
GND GND GND GND
DVDD_ISO
=<0
AGND_ISO c
—— IO Level of DVDD_ISO
ADS8900B -> J6(1, 2) = 3.3 V
3P3V 1SO ADS9110 ->J6(2,3)=1.8V
. . T AGND_ISO
USB2ANY [2C HEADER i
c7 Cc8 =
S$R15 2R16 U2
3 247k 347k 0.1pF 10uF EBCLK—P co u3 -
3 6 4 BCLK_N I 2 8 R17
[ & 2 ISO_SCL — VDD OuUTP I 3 A R Sg“"v 2 5 ADC_SYSCLK
[ = ISO_SDA = 4'—,— B
- ISO_SDA GND_ISO Ze| spa outn -2 R P Ne 4 1
P NC —
61300311121 SO SCL 8 scL ADD |2 c10 3100 1P8V_ISO Ne |2
= 1 3 <sR20 1 DVDD_ISO 5 1
AGND_ISO = CRP 347k 3a. (1 10 xgg gmg 7 1P8V_ISO  DVDD_ISO
0.1pF
LMK61E2-SIAT 1 SN65LVDS4RSET |
AGND_ISO AGND_ISO c11 C12
0.1uF 0.1pF
1 1 D
AGND_ISO AGND_ISO
Orderable: N/A Designed for: Public Release [Mod. Date: 12/2/2016
TID #: 01035 Project Title: 20-bit, 1-MSPS Isolator Optimized Data Acquisition i TEXAS ng S|
Number: TIDA-01035 [Rev: E1 |Sheet Title: INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Not in version control Assembly Variant: ADS8900B [Sheet:2 of 6
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: TIDA-01035_CONNECTOR.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: ANBU MANI Contact: http://www.ti.com/support © Texas Instruments 2015

1 2 3 4 5 ‘ 6




1 2 3 4 ‘ 5 6
J4
(+5.2V)
(+5.6V) 5vDC N @ (61300211121
. TP3 dla TP2 5V_ISO
TP4 TPS Q
3 1
o +12VDC 7 ! D1 LDO_IN ISO TPS7A4700RGWR —[
J5 +12VDC_IN SN6505ADBVR xi| 1 Tl: 6 __TX6 R22 . 15 [y — 1
D2 200V L U5 , , . o)||(e AT 16 IN ouT 20 | R23
1 L
VIN  vouT vee D1 | c13|+ 14 ci15 [c16 13 ey .3 01
MBRS4201T3G 3. EN B L8 20 5. en D2 |3 2 : 5 -~ ——Cl1z=—=C18 —C19 —— A
c22 3R24 R26 $R25 —C21 DINQ lLoopF OuF | 1uF [ 0.1yF 10pF  U7uF  [1000pF
— C24 —— ——=C233118k 249K 5 | gg GND 4 $5.62k I 22uF 6 CLK GND |4 : NR 4
8718 10pF 10uH 10pF o D3 4 C25
) I e — 1 6P4V2
2 | ron ep |8 FB = TX3 3 (4 TX4 R E 5 | epavi NC |19 C26 47uF
R104 UZ 2apyH N v vl Sp N [ 1pF
L LMZ14203TZ-ADJ/NOPH w31 0 1 | MBRO0520LT1G 1 e g | 1Pev NC _;7 1 1
= b = | P - | < - -
GND Ic27 1 3549 GND | = AGND_I1s0 1 Ra5, 10 82% e AGND_ISO AGND_ISO
$R34 - = : AGND_ISO R35,, 0 11 | opoy GND |7
$20.5k 41100 GND  $R36 = | 12 21
3392 GND 5VDC \ P —— t OP1V PAD
! 1 13 1
J J I J R l = = —
= = = = = AGND_ISO AGND_ISO
GND GND GND GND GND A
l
l
I e
TP6 ¢ AGND_ISO TP7
3P3V 1 3P3V_ISO
5vDC ! LDO_IN_ISO
TPS7A4700RGWR \ TPS7A4700RGWR
15 1 1 15 1
IN ouT e IN ouT
16 N our [ 201 | 16 N our [ 201
R40 Red Xy =~ D4 R38 ' R39
+12VDC —we 2 N 1 ces|  |c2o 13 en s 0.1 ! c30|  eca 131 en aaes 0.1
- - - = B
L2k 47yA 1000pF : 47pA 1000pF
—_ 14 | 14
- NR NR
GND 4 N C32 ! 4 C33
| w2 19 C34 47uF ! - P42 19 c35 474F
b —— 6P4V1 NC —= 1uF | — — 6P4V1 NC —= 1uF
T 5 | apav NC 18 H ! = 5 | 3pov NC 18 H
= 3 1pev NC (2T L L ! 1 8 | 1pov ne (L7 1 |
- x | - - I - x | - -
GND :- = 10 | gg% Ne GND GND | AGND_ISO :- = 10 | giix Ne AGND_ISO AGND_ISO
REE‘!‘,‘.‘. 05 11 opoy GND L \ REEZ.‘.‘. 05 1 opoy GND L
W 12 | op1y paD 2L I G 12 | op1y pAD 2L
1
. u7 . : . us .
GND GND , AGND_ISO AGND_ISO
1
1
1
]
1
1
1
]
I LDO_IN_ISO TP8 1P8V_ISO LDO_IN ISO TP9 AL1P8V ISO
' o @]
| rP10 P11
]
1
1
: | 0|
| C
1 z e U0
! - 3
1 IC36 [C37 IC38 IC39
! = = 3 = =
: e poape o BN ogr~ p.apF
! )
1 z [8)
1 ) 4
1
: N <
: TPS70918DBVT |
| 1
]
I pp— —
] = —
1 AGND_ISO AGND_ISO
]
]
1
1
1
]
1
1
1
NON-ISOLATED POWER RAIL ! ISOLATED POWER RAIL
1
1
]
]
1
1
h D
]
1
1
1
]
1
Orderable: N/A Designed for: Public Release [Mod. Date: 12/2/2016
TID #: 01035 Project Title: 20-bit, 1-MSPS Isolator Optimized Data Acquisition i TEXAS ng S|
Number: TIDA-01035 [Rev: E1 |Sheet Title: LDO's Isolated & Non Isolated INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Not in version control Assembly Variant: ADS8900B [Sheet:3 of 6
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By:Anbu Mani File: TIDA-01035_POWER_ISOLATION.SchDoc _ [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: ANBU MANI Contact: http://www.ti.com/support © Texas Instruments 2015
1 2 3 4 5 6

R a



3p3V 3P3V_ISO
u1L
C44 0.1yF = C45 0.1yF
1 1 [ 16 1|
11 ¢ VCC1 : : VCC2 ¢ If
L 3 o 5
oD SCLK INA & OUTA ISO_ADC_SCLK AGND, IS0
N8 11 ouTs 13 ISO_ADC CSn
CONVST 50 mne || outc 22— [ 1SO_ADC_CONVST
[}
6 11
[ SRESETn > H
SRESETn wWo 11 oumd ISO_ADC_SRESETN > 554/ 150
—Z 1 ne L1 Ene (10 R T
11 10.0k
2 f gnpt | GND2 |2
8 I GND1I 11 GND2 |22
1 1
1 1SO7840DW! 1
GND ' AGND_ISO
]
]
]
]
]
3p3V ! 3P3V_ISO
1
C58 0.1yF 70 C59 0.1yF
1 1 [ 16 1|
11 e VCC1 : : VCC2 If
=i 3 [ 14 =
GND = INA N OuTA AGND_ISO
SDI 4o INB 11 outs 13 ISO_ADC_SDI
RVS 5 outc || INC |22 ISO_ADC_RVS
[}
B3V svsCIK 8 oum !l o i ISO_SYSCLK 8P3y_ISO
39.4‘. Tl ent 0o EN2 (<10 R‘?i
10.0k o 10.0k
2 | gD | GND2 |2
8 1 GNDI 1 1 GND2 38
L1
u19 '
= | =
GND ' AGND_ISO
]
]
]
]
3P3V | 3P3V_ISO
u22 '
1 C67 0.1uF
C68 ||0.1u 16 [ 1 |]
I ¢ VCC2 : : VCC1 . I
S 14 " 5
onp < SDoo ouTA ¥ INA ISO_ADC_SDO0 AGND, ISO
SDOL 13 | oute i INB | ISO_ADC_SDO1
SDO2 12 loutc || INc [ ISO_ADC_SDO2
[}
3E|§V (spos ——— 2 Joup 11 o b [SO_ADC_SDO3 8P3y_ISO
R69 ' R70
M 10 EN2 11 NC 7 VW
10.0k L 10.0k
S lonoz || enpi |2
15 ) onp2 1 onp1 -8
1 1
1 ISO7840DW |
GND ' AGND_ISO
]
]
3pP3v ' 3P3V_ISO
]
]
0.14F ' 0.1uF
c73 || u2s i C74 |
R74¢ 3R72 ] i 11 R75¢ $R73
15k3 3S15k— 1 1 3 — 1.5k3 1.5k
GND veel L veez AGND_ISO
NISO_SDA 2 SDAL L SpA2 il ISO_SDA
]
NISO_SCL 35 scl1 ' scL2 (-8 ISO_SCL
[
4 GNDL ' ) GND2 2
[
L
= ISO1541DR | =
GND ' AGND_ISO
P14 P15 TP16 c75 P18
i
1000pF
= GND ' AGND_ISO =
GND : AGND_ISO
“PLACE GND TESTPOINS FOUR CORNER OF PCB ISOLATION

CORRESPOINDING LOCATION

P19

3P3V_ISO
3P3V_ISO
DVDD_ISO
e
=
AGND_ISO AGND_ISO

ISO_ADC_SCLK
ISO_ADC _CSn

ADC SCLK
ADC CSn

ISO_ADC _CONVST

[ 1SO_ADC_SRESETn

I ADC CONVST »
ADC _RESETn

>
]
5
:
Sl
[%]
O

3P3V_ISO
3P3V_ISO
DVDD_ISO
=
=
— AGND_ISO

3 1o [ 1SO_ADC SDI__ >
AGND_ISO ISO_ADC_SDI

ADC SDI

ISO_ADC RVS
ISO_SYSCLK ADC_SYSCLK
AGND_ISO
3P3V_ISO

DVDD_ISO

=

e

E——

AGND_ISO

P13 P12

ISO_ADC_SDO3
ISO_ADC_SDO2

ISO_ADC_SDO1
ISO_ADC_SDOO0

P17

ADC _SDO3
ADC SDO2

ADC _SDO1
ADC_SDOO0

> >
[0) (@)
zZ =z
P-II}—U ‘c.|||_><_l_‘
@ @
o II II O

“I0 Level of DVDD_ISO
ADSB900B -> J6(, 2) = 3.3V
ADS9110 -> J6(2, 3)= 1.8V

DVDD_ISO

PCB

APLACE AGND_ISO TESTPOINS FOUR CORNER OF ‘

CORRESPOINDING LOCATION

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its

licensors do not warrant that the design is production worthy. You should completely validate and test your de:

ign implementation to confirm the system functionality for your application.

A
[ ISO_ADC_SRESETn R57‘v‘v‘v ) ADC_RESETn
[ ISO_ADC_CONVST RGZ‘v‘v‘v ) ADC_CONVST
[ ISO_ADC_CSn FE A ADC_CSn
[ ISO_ADC_SCLK FEAA] ADC_SCLK
B
[ ISO_ADC_sDI R67‘v‘v‘v ) ADC_SDI >
<{_I1SO_ADC_RVS R76‘v‘v‘v 0 ADC_RVS |
< ISO_SYSCLK R7iv‘v‘v ) ADC_SYSCLK |
C
{_ISO_ADC SDOO0 FERAA] ADC SDO0 |
<{_ISO_ADC sSDO1 FEAA] ADC SDO1 |
{_ISO_ADC_SDO2 REM 5 ADC SDO2 ]
<_ISO_ADC_SDO3 ReM 5 ADC SDO3 ]
D
Orderable: N/A Designed for: Public Release [Mod. Date: 12/2/2016
TID #: 01035 Project Title: 20-bit, 1-MSPS Isolator Optimized Data Acquisition i TEXAS ng S|
Number: TIDA-01035 [Rev: E1 |Sheet Title: INSTRUMENTS
SVN Rev: Not in version control Assembly Variant: ADS8900B [Sheet:4 of 6
Drawn By: File: TIDA-01035_DATA ISOLATION.SchDoc [Size: B http://www.ti.com

Engineer:. ANBU MANI

Contact: http://www.ti.com/support

© Texas Instruments 2015

2

3

4

R a



Orderable: N/A

2 3 4 ‘ 5 6
ry
10 Level of DVDD_ISO
ADS8900B -> R? /R? = 3.3 V.
ADS9110 ->R?/R?)=18V
3P3V_ISO R1IGWC.
A 1P8V_ISO —— DVDD_ISO
ANALOG FRONT END
— 7
) R77
©
=t 1.00k
DVDD_ISO
08789802D4 ‘ c77
— a & TP20
- ‘ DNP FOR ADS8900B JITTER MITIGATE ENABLE / DISABLE |—
27 -
AGND_ISO T S - 5U SN74AUP1G80DCK§2 <
c79 —I—? ENABLE -> R87 DNP AGND, SO vce D ——__ADC_CONVSTn |
= of w < o AGND_ISO ——C8&0 2
AGND_ISO T R78 R79 14F AuF u29 P21 CLK ADC_SYSCLK_]
J8 ALP8V_ISO . R102,,, 0
1| vin. REO b b b b 221 iaial 7/ 13 1 Y 41 -qQ GND |2
* -7 5V_ISO DVDD_ISO %' <' 14| AvoD CONVST =
0 AVDD ———memtn=— ADC_CONVST —
B | ofo]<]oidp-0701-801 82 c82 jacicl IR I Y I oo N RST |2 ADC_RESETn | =
H 1) g B0 |12 470p) 16 | bvop " ADC_CONVSTL | AGND_ISO
1.00k L cs ADC_CSn
I 10000F 2 | s ouT- L = 9] AINP SCLK 422 ADC_SCLK
Loz o V30 AGND_ISO 10.] AINM SDI |22 ADC_SD
. 5 3e] IN- ouT+ 10 L g . Rvs 2L [ ADC RVS
R83 - REFP  ADS8900B
W H 41 FB+ vocm 2 10000F] g l 7] REFP SDO-0 ig ADC_SDO0 DVDD_ISO coa
1.00! Py ST
39 r86 1000pF THS4551IRGTR R85 4| meem 288_% 18 u21 Il
o)L VIN* W PR P - 1.00 —m REFM spo3 [~ Apc _spos . g'l“F
STl Jap-0701-801 5 8 8 = AGND_ISO onp L1 ves TP22 =
5V_ISO T o J - R8s RE9 cs7 R9Q,, 10.0k 3 | ne oND |15 . AGND_ISO
_l_ 22.1 G v ady A |2 ADC_CONVST
i 22y 12 | \c ep |25
— C89 = ces
AGND_ISO C90 AGND_ISO co1 = B i e |l
10pF 0.1uF 470pF AGND_ISO lOpﬂ 5V_ISO
= <K REFIN_ADS9110 = Ro1 = AGND_ISO  SN74AHCIGO4DBVR
J11 = AGND_ISO AGND_IS 0 AGND_ISO
=, AGND_ISO R92
o=
- T A REFERENCE GENERATION :
08789802p4 1pF | !
= | '
AGND_ISO >< = | 5V_ISO (+5.2V) !
c AGND_ISO I (+5.0V) U31A |
REFIN_ADS8900B ) : . 84 vour VIN |2 U318 , !
| -5 TRIMINR NC —— |
! DNC [—— 1
| R93 4 3 8 |
: 022 GND TEMP coa DNC 8- !
o - | REF5050AIDGKT 1pF REF5050AIDGKT |
! |
i R94 | ! 96 |
! 20.0k C95 : 1 = :
X [l ! | OpF AGND_ISO !
1 11 | : 1
: 1uF : | . :
L I 1 1
! 5V IS0 ! : = DNP FOR ADS9110 ) !
I c97 ! ) AGND_1SO !
! e 5V_ISO
1 o 1
1 — 0.1pF U3 ! > _ . an
: R0 Ro6 AGND_ISO 1 4 OPA376AIDBVR : REFIN_ADS9110
n
! VOCM W L < 3 R97 | VREF=5V | |
! . 1.00k 499 + ! oG
| Vocm = VREF/2 49.9k !
| ~
| ! =
! C100 <$R101 ! | AGND_ISO
| pF e 249.9k |
D 1 = ——Cl101 1
' AGND_ISO 1uF X
! ! =
! = 1 AGND_ISO REF6041 = =
: AGND_ISO ! AGND_ISO AGND_ISO
] ]
] ]
] ]

COMMON MODE GENERATION

AGND_ISO  AGND_ISO

Designed for: Public Release

[Mod. Date: 12/2/2016

TID #: 01035

Project Title: 20-bit, 1-MSPS Isolator Optimized Data Acquisition

Number: TIDA-01035 [Rev: E1

Sheet Title:

i3 TEXAS

INSTRUMENTS

ng S

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Not in version control Assembly Variant: ADS8900B [Sheet:5 of 6

warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: TIDA-01035_ADC1.SchDoc [Size: B http://www.ti.com

licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: ANBU MANI Contact: http://www.ti.com/support © Texas Instruments 2015
2 3 4 5 6

R a



Z71

Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

772

Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

773

Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

1 2 3 4 5 6
H1 H2 H3 H4
1 ) 1 D)1 ) 1
I N4 I
9330 9330 9330 9330
H6 H7 H8 H14 H13
1902C 1902C 1902C 1902C 9774050360R  9774050360R
ry
You should delete the nylon screws/standoffs and/or the
bumpons as needed for your design (or substitute other parts
X X X from Hardware.IntLib). Bumpons are cheaper, but provide less
clearance.
FID4 FID5 FID6
Deleting anything else from this page may result in your EVM
submission being rejected (until you add them back).
Update the Label Text in the Label Table as needed for each
PCB PCB PCB Agsembly Variant.
LOGO LOGO LOGO
Logol Pb-Free Symbol Logo3 You can delete this note too.
Label Table
Variant Label Text
001 ChangeMe!
002 ChangeMe!
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI") reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate Tl products. Tl has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.

TI's provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl products, and
no additional obligations or liabilities arise from TI providing such reference designs or other items.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.

Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all Tl products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has all the necessary expertise to create and implement
safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the
likelihood of failures that might cause harm and take appropriate actions. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class Il devices and
equivalent classifications outside the U.S.

Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR
INTELLECTUAL PROPERTY RIGHT OF Tl OR ANY THIRD PARTY 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 Tl products or
services are used. Information published by Tl 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 the reference design or other items described above may require a license from a
third party under the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual
property of TI.

TI REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, INCLUDING BUT NOT LIMITED TO ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE
WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
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