U1-A
DEBUG RX va PF3/ENOMDIO/SSI3CLK 5714 PF3/SSI3CLK
DERUG TX W3 | PAO/UORX PG7/ENORXDV [—=2= PG7/SS12CLK
ox 515 | PAL/UOTX PG6/ENORXER [—/7 PG6/ENORXER
JTAG/DEBUG 10| PCO/TCK/SWDCLK PG2/ENOTXCK [ PG2/ENOTXCK
IMS T4 | PCL/TMS/SWDIO PG3/ENOTXEN == PG3/ENOTXEN
igg cia Pe2/l PNG/ENOTXER [ PN6/ENOTXER
PC3/TDO/SWO PPO/ENOINTRN [ PPO/ENOINTRN
PM7/T5CCP1/ENOCOL [—1=c PM7/T5CCP1/ENOCOL
PM6/ENOCRS PM6/ENOCRS
ngl)gg:ggfp( Eg PQ1/SSI3FSS PQ5/ENORXDO ‘3’1152 PQ5/ENORXDO
FLASH_BUS P O2/S513XDATO 2| PQO/SSI3CLK PQ6/ENORXD1 [—=7= PQ6/ENORXD1
EO/SSISDATL U | PQ2/SSIBXDATO  PK5/ENORXD2/EPI0S31 s PK5/ENORXD2/EPI0S31
PEa/SSI3DATZ 7| PFO/SSI3XDATL PK4/ENORXD3 [-oee PK4/ENORXD3/LEDO
EE/7SSI30AT3 W | PFA/SSI3XDAT2 PM4/ENORREF_CLK = == PM4/ENORREF_CLK
Pha R3 | PFS/SSI3XDAT3  PG4/I2C3SCL/ENOTXDO — o PG4/SSIXDAT1
PH4 PGS5/12C3SDA/ENOTXDL [ 7= PG5/SSI2XDATO
PK6/ENOTXD2/EPI0S25 [ PK6/ENOTXD2/LED1
PK7/ENOTXDS3/EPI0S24 = 1e PK7/ENOTXD3
PF2/ENOMDC V6 PF2/ENOMDC
PF1/TRD1/ENLED2 PF1/LED2
J1
PKO/AIN16 =2 PKO/AIN16 —
BUTTONS PKL/AINL7 = = PK1/AIN17
PK2/AIN18 - = PK2/AIN18
PP1 PK3/AIN19 [0 PK3/AIN19
PN3 PQ4 5 PQ4/LED_B
PE5/SSI1IXDAT1 PN5 == PN5/LED_R
PI2 [ PJ2
PJ3 PJ3
K5
PJ7 PJ7
U12
A PN7 =75 PN7
Speaker PD4/T3CCPO [ ———————"— SSI1XDAT2/PD4 PNO =52 PNO
PN1 PN1
ALl
PN2 > PN2
PH6/USRX == PH6/USRX
PH7/USTX === PH7/USTX
PM5/TACCPL =2 PM5/T4CCP1
PSO/T2CCPO —5o= PS0/T2CCPO
PS1/T2CCPL == PS1/T2CCP1
T3CCPO/PS2|—=% PS2/T3CCPO
T3CCP1/PS31—1or PS3/T3CCP1
— PQ3/T7CCP1 = PQ3/T7CCP1
PD2/T1CCPO/AIN13 = PD2/T1CCPO
PD5 PD5/SSI1XDAT3 PD3/TLCCP1/AIN12 [~ PD3/T1CCP1
PH5 PH5 T5CCPO/USBOSTP/PB2[—= PB2/USBOSTP
PJO/U3RX PJO/U3RX AIN20/PE6 M3 PE6/AIN20
PJ1/U3TX PJ1/U3TX P73 PQ7/LED_G
PA2/SSIOCLK PA2/SSIOCLK PEO/AINS [—-= PEO/AINO3
PA3/SSIOFSS PA3/SSIOFSS PE1/AIN2 (=== PE1/AINO2
PA4/SSIOXDATO/SCL PA4/SSIOXDATO PE2/AIN1—=5 PE2/AINO1
PA5/SSIOXDAT1/SDA PA5/SSIOXDAT1 PE3/AINO PE3/AINOO
PB4/SSI1FSS —
PB5/SSI1CLK —_—
PB3/USBOCLK PB3/USBOCLK
Booster Pack 2 PS6 PLO/USBODO PLO/USBODO
PS7 PL1/USBOD1 PL1/USBOD1
PTO PL2/USBOD2 PL2/USBOD2
PT1 PL3/USBOD3 PL3/USBOD3
PP6/AIN23 PL4/USBOD4 PL4/TOCCPO/USBOD4
PDO/AIN15 PL5/USBODS5/EPI0S33 PL5/TOCCP1/USBOD5/EPI0S33
PD1/TOCCPO/AIN14 USBOD6/PP5 PP5/USBOD6
SSI1XDATO/PE4 PP4/USBOD7 PP4/USBOD7
PJ4/U3RTS USBONXT/PP2 PP2/USBONXT
PJ5/U3CTS
PB6/12C6SCL PL6/USBODP —
PB7/12C6SDA PL7/USBODM
USBOVBUS/PB1
L USBOID/PBO
— PD6/USBOEPEN/AIN5S
PC5/EPIOS06 32K PHO/EP10S00 PHO/EP10S00 PD7/USBOPFLT/AIN4
PH1/EP10SO1 PH1/EP10SO1
PH2/EPI0S02 PH2/EP10S02 pT2 | -E18  TOUCHG,
F17 TOUCH14
PH3/EPI0S03 PH3/EP10S03 P18 7 TOUCH ANO
PC7/EP10S04 PC7/EP10S04 PE7/AIN21 A8 TOUCH ANL
PC6/EPI0S05 PC6/EPI0S05 PP7/AIN22 é’m CchoL
[ama] PC5/EP10S06 PF6/LCDMCLK é’m oncP
123 PC4/EP10S07 PC4/EP10S07 PRO/LCDCP N4—LCDFP
PAG/ENORXCK/EPI0S08 PAG/ENORXCK/EPI0S08 PR1/LCDFP N2 Lcoip,
PA7/EP10S09 PA7/EPI0S09 PR2/LCDLP NI 1cpDac,
PG1/EPI0S10 PG1/EPI0S10 PJ6/LCDAC =R
EPI PGO/EPI0S11 PGO/EPI0S11 PR4/LCDDATAQO w
PM3/EPIOS12 PM3/EPI0S12 PR5/LCDDATAOL ﬁ’
PM2/EPI0S13 PM2/EP10S13 PF7/LCDDATA02 4« L CDDATAQ3
PM1/EP10S14 PM1/EP10S14 PR3/LCDDATAO03 m
PMO/EP10S15 PMO/EP10S15 PR6/LCDDATAO04 m
PP3/USBODIR PP3/EPI0S30/USBDIR PR7/LCDDATAOS e <o 2t 2
PS4/LCDDATAO06 m
A10 PS5/LCDDATAQ7 \_ LCDBUS
PN4/EPI10S34<___ >———— EPIOS34/PN4
L TM4C129X

MII/RMII
External Ethernet PHY

Booster Pack 1

ULPI USB

&

3.3V

R34
10K
U1-B
RESET > P18 |RESET VBAT
R39
10K
xQsco T18 —
X0SCO - __
Y3 x0sc1 T19 fynqcq I e < 1B 3-0_yREF+
U18 WAKE
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| c25 | co3 L8 J8
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GND VDD f— f— f— f— f—
mg GND VDD Ih_/|1121 0.1ud  0.1uF 0.01uF | 0.02uF| o0.1uF|o0.1uF
GND VDD
N10 M12
— w1 GND VDD =5 .
- Wi GND VDD [
W2 GND VDD K12 —
GND VDD -
M0 | onp vbb M
K10 K8 3.3V
GND VDD
K13 G10
GND VDD
K14 Ho
e GND VDD [
| GND VDD
GND c29 c28 csz cie| c3o c54
F10 | cnp
ji; GND 0.1uF|  0.1uF 0.1uF| 0.1uF| 0.1ur| 0-1uF
GND ,
H10
GND
HIL | S5
H12 vi8
GND NC ===
AL V19 —
GND NC === -
A18 wis
GND NC ==
A19 W19
GND NC ==
A2 E13
5L | GNP NCI s
=To| oD N ==
GND
Hi6 VDDC
VDDC =75
vDDC '
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AN

D8 R45
) . LED2 SPEED(AMBER)
NOTE: Pull up resistors and decoupling cap should be located near Ul 330
Amber
133 3.3V 3.3V D15 AN
PK4/ENORXD3/LEDO 1p=—2 LEDO LED1 N AT AM-220 ACTIVITY(GREEN)
PK6/ENOTXD2/LED1 3 ol LED1
PF1/LED2 S FEolb8 LED2 Green
CON-HDR-2X3-0100 c65 C62 AN
D16 R46
LEDO 330 LINK(RED
0.1uF] 2 N O T 0.1uF ’I AN (RED)
RED
33v —
u1-C — 49.9 49.9 |49.9 |49.9 —_ -
V15 ENOTX+ — - -
ENOTXOP T1 D14 132
3V 1 10
il 16 1r—8 TX+_R1A5 T+ CHASIS
| 2 3§ _F*F*W_V_I*J 15 J$ #L IX-RuM5 2|
ENOTXON |44 _ENOTX- 3] 3 14 2 z I RX+ R145 3 |po
6 11 3 Ts 4 | rerMia
ENORX+
'\P&g Voo Enomr |2 l ; 3"&%—' ;O J# #I@ RX-_RJ45 2 ToRMLB
VDD 3.3V—y— — = RX-
1 5| TERM2A 9
SLVU2.8-4 TERM2B  CHASIS
ENORXIN |Y13 ENORX- HX1188NL R65
R64 RJ45_NOMAG_NOLED
I’zig GND W15 § § R66 R67
GND RBIAS €40 c66
—_ — 75 75
TM4C129X 0.1uF 0.1uF| 75 75
] 8> 4.87K ,
— 14 1%
) €90 /7 Raa c38
— —| 1000pF 7 4700 pF
- - ™
= NOTE: C40 and C66 must be located near pin 2 and 7 of T1
C30 -
3300pF
J24 | R36
CON-USB-MICROAB-REV —AN—
1Y)
: o 1
6 8 —
VB D- D+ ID G -
d o] e <] EPI_HOST_BUS16/8
I vV +5V. 3.3V_MAIN
+VBUS
| MII/RMII ULPI_USB |
+5V -
o /]_Dbs 128 127 c34a
c17 12 12 0.1uF
NY, 0o 3.3V_MAIN 3 2 9T a
D5 3 4 .
cle 4.7UF 6.3V | K ca1 PM6/ENOCRS 00 PF3/SSI3CLK VM ca2 PB3/USBOCLK [ o o2
4.7UF 6.3V N py | ~~ 0.1uF PF2/ENOMDC 515 o8 PG7/SSI2CLK —= o1uF 515 o8 -
’ ’ ' PG2/ENOTXCK 715 ol8 PAG/ENORXCK/EP10S08 T ’ PL1/USBOD1 715 ol8 PM3/EPI10S12
d o 9 15 o210 PLO/USBODO 9 15 o210 PM2/EPI0S13
— USBOD 11 12 11 12
Us - P4 © PM4/ENORREF_CLK 2o o2 <] PN6/ENOTXER PL2/USBOD2 2o o2 PM1/EP10S14
2 | PPO/ENOINTRN o0 PL3/USBOD3 oo PMO/EP10S15
51vin ouTh: USBODMA 5 PQ5/ENORXDO 15 15 o} 26 PG3/ENOTXEN - PL4/TOCCPO/USBOD4 15 15 o} 16 PN4/EP10S34
15012 USBOID 1 PQB/ENORXD1 17 15 o118 PGB/ENORXER ! PL5/TOCCP1/USBOD5/EPI0S33 17 15 o}-18 PA7/EP10S09
UsB_EN 4 1en ock2 +VBUS 3 4 USBOVBUS - PK5/ENORXD2/EPI0S31 19 15 o120 PHO/EPI0S00 PP5/USBOD6 19 15 o}20 PC6/EP10S05
USB_EN 5 6 USBOEPEN PK4/ENORXD3/LEDO 21 15 ol 22 PH1/EP10SO1 PP4/USBOD7 21 15 ol 22 PC5/EPI0S06
2 l6ND USB PLFT 7 8 USBOPLFT PG4/SSIXDAT1 23 15 o} 24 PH2/EPI10S02 cis PP2/USBONXT 23 15 o} 24 PC4/EP10S07
o L 125 PG5/SSI2XDATO 25 |5 o 26 PH3/EP10S03 — = CiuE PB2/USBOSTP 25 |5 o] 26 HB
B — TPS2051B PK6/ENOTXD2/LED1 27 15 o1 28 PC7/EPI10S04 ’ PP3/USBODIR 27 15 o1 28 WARE
& PK7/ENOTXD3 29 15 o} 30 PM7/T5CCP1/ENOCOL PG1/EP10S10 29 15 o1 30
31 {y o} 32 PGO/EPI0S11 31 |5 ol 32
3.3V_MAIN
HDR-2X16-0100 c82 | HDR-2X16-0100 L = (O:slluF
- o4 — — =
3.3V_MAIN R27 — —
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3.3V_MAIN

3.3V_MAIN
—
RS
10K U2 ca7
— 0.1UF
; TS vce 3
215101 sios| L FLASH_DAT3
| s102 scik |2 ELASH CLK
oND 2100 FLASH_DATO
MX66L5
7 - -
PQ1/SSI3SS i N P
PQO/SSI3CLK 310 ol 4 ELASH CLK 3.3V_MAIN 3.3V_MAIN
PQ2/SSI3XDATO 5 |0 ol & _Erasnpato
PFO/SSI3DATL 7 8  FIASH_DATI
oo _
FLASH_BUS I~5r2/Ssi3DAT2 910 o0 _erasipate
PF5//SSI3DAT3 11| o[ 12 FLASH DATS
PHA 13 |0 o[ 14_sp cs R60 Rsg o microSD CARD INTERFACE
10K 10K
CON-HDR-100-2X7-TH
1 3.3V_MAIN
SNCL
[
3
ra el
5 VDD C51
5 | CLK 0.1UF
= vss
5100
RSV
dN MY -
X X X X
R58 ool
10K S|=[=
PB6/12C6SCL [ >——
3.3V_MAIN 3.3V_MAIN
— —_——
pB7/12C6SDA___ >——
3.3V_MAIN
——
R23
R28 R24
mIHI OIHI 10K
— N
s S 2.2¢]
2.2K R30
10K
OMIT
3.3V_MAIN
U4
; SCL  SDA g
~{GND ADDO |
ADD1 VDD
TMP100 J» co
0.1UF
R29 _| caa R25
— 10K
0-1UF oMIT

PD4/T3CCPO >

45V
c24
L 20k
750 pF| R35 c21
1.0uF
ue © CVs-1508
J21 C14 R26 VDD —
O>—3 1 -
PB2/USBOSTP ! ,\z/g}\{ N vo-| s 2 [
0.047uF
) 8 1,
BYPASS L 7O
SD GND
v c20 LM4819 ~ K1
0.470UF
§ R32
10K —
322 Q1
—C3— 5 DTC114EET1G
E
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: 3.3V_MAIN +5V
|
| J29
| N
. ILE
| PE2/AINO1 2312 °Tcs
| PH6/USRX a2 °Tca PE3/AINO0  ——
| PH7/U5TX A 1° °Tcs PE6/AIN20  —
| A PN7 2T °Tce PKO/AIN16 C
| PF3/SSI3CLK % SIS PK1/AIN17
| PG7/SSI2CLK 231° °Tcs PK2/AIN18
| PJ2 Aol °T¢o PK3/AIN19
| PB4 21012 °Tco PEO/AINO3
| PJ7 o o PE1/AINO2
| 2X10_BOOSTER_XL_1
|
|
| J30
| N
| PM5/T4CCP1 g; 0 o g;
| PD3/T1CCP1 D3 0 O B3 < PS2/T3CCPO ——
| PS3/T3CCP1 o412 °Tea PQ7/LED_G -
| PL5/TOCCP1/USBODS5/EPI0S33 o5 1° °Tas
| PL4/TOCCPO/USBOD4 oe1° °Trs RESET
| PS0/T2CCPO o712 °Te7 PG5/SSI2XDATO
| PS1/T2CCP1 Dal° °Trs PG4/SSIXDAT1
| D PQ3/T7CCP1 Dol° °Tae PNO
| PD2/T1CCPO 5101° °Tw10 PNI B
| PM7/T5CCP1/ENOCOL o o PN2
| 2X10_BOOSTER_XL_2
|
|

BoosterPackl
g g
|
|
| 3.3V_MAIN +5V
| 3.3V_MAIN
| ——
| J6 10

1 =

! PDO/AIN15, 2 o
! BOOSTER PACK2 RX (- 3 22'
| C73 C79
| BOOSTER_PACK2_ TX 4], — —
| PTO 2 ro A —_ 0.1uF 1uF
| PT1 7T°
| PA2/SSIOCLK a1°
| PS6 o°
| PS7 10 ro —
| PB5 ro -
| L
|
| J9
| _
| ; O
| PD1/TOCCPO 31°
| PJ3 e
| PE4 ro
| L 12C/SPI TESET 2 lo
| - O
| ; z B
| PH5
| S ® Q@ PD5 o
| L
|
|

PA4/SSI0XDATO/SCL

PA5/SSI0XDAT1/SDA

BoosterPack?2

3.3V_MAIN
——

C71

0.1uF |

C72

0.1uF |

+5V
—

c77

1uF

C78

1uF

1[=
PJO/U3RX < '——;_w-
3

UART Selection

Jiz
M5al EM _RX

|
| = BOOSTER PACK2 RX

3POS-HEADER

Ji3
13 EM _TX
PJL/USTX 3l BOOSTER_PACK2_ TX

|c74

0.1uF

| cso

1uF

3POS-HEADER

EM_Connectors

J19 J31
; vss VDD2(1.8V)OPTION ;—
PJ4/U3RTS B: RF_UART_CTS VDD2(1.8V)OPTION = —
32K ™ = RF_SLOW_CLK(32K) VDD2(1.8V)OPTION [->—
MR o RF-UART_RX VDD1(3.3V) 5
—— A —— 1 RF_UART_Tx VDD1(3.3V) —]11
= PB7/|2C6$DA@ RF_I2C_SDA BT/FM_AUD_I2S_FS ==
PB6/12C6SCL Te|RF_12c_scL RF_GPIO2
~1>|RF_SDIO_CLK RF_CC_RSTN
~To| RF_SDIO_CMD BT/FM_AUD_I25_CLK =5
> vss RF_WCS_NSHUTD [
—=-{RF_SDIO_DO vSSs —
—5|RF_SDIO_D1 ANA_AUDIO_FM_LEFT [-=—
—5|RF_SDIO_D2 ANA_AUDIO_FM_RIGHT [-o—
— o |RF_SDIO_D3 BT/FM_AUD_I2S_DX [~ o=
= PD2/T1CCPO 5| RF_GPI100-GDOO BT/FM_AUD_I2S_RX[=—
PD3/T1CCP1 o RF_GPI01-GDO2 USBM [—2-
PA3/SSIOFSS o | RF_SPI_Csn UsBP =
PA2/SSIOCLK 5| RF_SPI_CLK NC
PA4/SSIOXDATO/SCL 50| RF_SPI_MOSI RF_UART_RTS
PA5/SSIOXDAT1/SDA RF_SPI_MISO RF_GP103
EM CONNECTOR 1 EM_CONNECTOR_2

3.3V_MAIN
——

C75

PS1/T2CCP1

_lc7s

— —1 1uF

13 21
IR (Lo S
17 PS2/T3CCPO 0.1uF

18
20 PJ5/U3CTS
PS3/T3CCP1
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= VIN - swi— 1uF
ne = CTRL OVP =
How o
TPs61042 9[PAD - T
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3POS-HEADER R52
10K R50
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3.3V_MAIN
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R20
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3.3V MAIN  3.3V_MAIN 3.3V_MAIN 3.3V_MAIN 45V ILED+ ILED- 61
SWi1 — M1
RESET
e RS L
>~ LED_K
£ LED_K
R53  |rs4  |R51 o2 o ® T | LED_A
§ p— 8SE o< 3.3V_MAIN 3.3V_MAIN 5 | LED_A
- +5V +5V 5 | NP
BUTTONS 10K |10k 10K 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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