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u1A
56R R1 R33  DNP |
6 ADC|NBO<<~\/\/\?220 ADCINBO ADCINAOIVREFHI €32
- %234 ADCINBL ADCINAL {12 %5 R34 DNP
3n3F >T ADCINB2/COMP1B/AIO10 ADCINA2/COMP1A/AIO2 —ﬁ DNP u2
%52 ADCINB4/COMP2B/AIO12  ADCINA4/COMP2AJAIOA [—18—X
%—57% ADCINBS ADCINAS 5% — R3 1K
*—=C ADCINB6/COMP3B/AIO14  ADCINAG/COMP3AJAIOB [~ - *—5NC  vce
69 >> ADCINAL 3 AL WP o
GPIOO/EPWM1A [—g5—X R2 56R A2 sCL
GPIOL/EPWM1B/EMUO(O)/COMP10UT [—g7————————>> EMUO 6 GND  SDA
GPIO2/EPWM2A W(

GPIO3/EPWM2B/SPISOMIA/COMP20UT
GPIO4/EPWM3A
GPIO5/EPWM3B/SPISIMOA/ECAP1
GPIO6/EPWMA4A/EPWMSYNCI/EPWMSYNCO
GPIO7/EPWM4B/SCIRXDA/ECAP2

GPIO_04
GPIO_05
GPIO_06
GPIO_07

AT24C1024

wWwo o

NO STUBS!

GPIO_08

o
8
46
45
43
GPIO/EPWMSA/ADCSOCAON (55 o1
GPIO9/EPWMSB/SCITXDB/ECAP3 T—§§ zc av3 B
GPIO10/EPWMGA/ADCSOCBON [—gg—————————— GPIO_10
35
75
76
70
|4
4
2

oo

GPIO11/EPWM6B/SCIRXDB/ECAP1
GPIO12/TZ1N/SCITXDA/SPISIMOB
GPIO13/TZ2N/SPISOMIB
GPIO14/TZ3N/SCITXDB/SPICLKB
GPIO15/ECAP2/SCIRXDB/SPISTEB

GPIO_12
GPIO_13
TX_B
RX_B

LED_RED_S5MA_SMT
LED_RED_5MA_SMT

coow

2K2

GPIO16/SPISIMOA/TZ2N SPISIMOA 6
GPIO17/SPISOMIA/TZ3N SPISOMIA 6
GPIO18/SPICLKA/SCITXDB/XCLKOUT SPICLKA 6 02
GPIO19/XCLKIN/SPISTEA/SCIRXDB/ECAP1 SPISTEA 6 c
GPI020/EQEP1A/MDXA/COMP1OUT MDXA_SPISIMO 3 U3 N
GPIO21/EQEP1B/MDRA/COMP20UT |5 MDRA_SPISOMI 3 N
GPI022/EQEP1S/MCLKXA/SCITXDB [ ———————————92 MCLKXA SPICLK 3 GPIO 08 .
GPIO23/EQEP1IMFSXA/SCIRXDB [-————————————)> MFSXA_SPISTE 3 N 1A
GPIO_39 3
=Sy on
GPIO24/ECAP1/EQEP2A/SPISIMOB % B
GPIO25/ECAP2/EQEP2B/SPISOMIB 55— . GND 2y
USBODP/GPIO26/ECAP3/EQEP2I/SPICLKB [-gf——————————» USBDP T RV oR ST
USBODM/GPIO27/HRCAP2/EQEP2S/SPISTEB %— USBDM 6 s SN74LVC2GOTDBVR
GPIO28/SCIRXDA/SDAATZ2N 77— RX_A 6 ]
GPIO29/SCITXDA/SCLAITZ3N [—gg————————————, A 6 R7 5K49
GPIO30/CANRXA/EQEP2/EPWMTA [—55————————2>  CANRX 6 ]
GPIO3L/CANTXA/EQEP2S/EPWMBA [~ CANTX 6 R8 5K49 OPTIONAL if BOR is handled by
GPI032/SDAA/EPWMSYNCI/ADCSOCAON ;3 l SDA 6 the system or Host processor
GPIO33/SCLA/EPWMSYNCO/ADCSOCBON g5 6
va Re 2K GPI034/COMP20UT/EMU1(0)/COMP30UT |23 rSTORE] 6
GPIO39 [
R10 57K6
36 57 s
RESETn *—3g- TEST2 GPIO35(TD) Fgg———— ig oI
XRSN GPIO36(TMS) [gg ) TMS 6
X1 48 GPIO37(TDO) 27 p > TDO 6 8
=N X1 GPIO38/XCLKIN(TCK) —gg TCK
20Mhz OSC 20ppm X2 47| %3 TosTa 20 Test .
X1
1 3 R12
X1 X2 F2806x_80Pin 2 reseTs bt RESETn
2K2 zp
e g 38 o s
— GND
15pf o © 15pf = 2POS_DIPSW
N R13 R14

TPS3828

TIDC-HYBRID-RF-PLC

Bootmode selection can be
hard wired if regired modes

are known. A
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2 GPI0_12 &

GPI0_07 <&

2 MCLKXA_SPICLK
2 MDXA_SPISIMO
2 MDRA_SPISOMI
2 MFSXA_SPISTE

R20
10K

R21 =3

10K

E_TX_CLK

<8l TaIsTa 218 |ojols

E_TX_IN
E_TX_OUT
E_RX_IN
E_RX_OUT

ZC_IN1
ZC_IN2
zC_OUTL
zC_ouT2

3v3

R32
33K

2 GPI0_06 <<

U6 MUST BE on TOP (OUTER, FREE-AIR) side of board

Sb

:[::T&TH Tm
5|N|®|o|ole |

INT
TSENSE
RX_FLAG
TX_FLAG

19

—C53 ——C54

10nF| 1uF

|

C14

C15

10nF| 1uF

28

PA_ISET

C1
Cc2

DGND

AVDD1
30
AVDD2 44

A — —
PA_VS1 45

PA_OUT2
paoUTL 3]

PA_IN

>> TxLinePF

4

TX_F_OUT

C8
—r3n3F

TR_F_IN2 e T
4

TX_F_INL
TX_PGA_OUT
T o 3 TP_CLIP_5015
< TP1
RX_PGAL_IN §25 > RxLineF
RX_PGAL_OUT

RX_F_IN
RX_C1

4

RX_C2

RX_F_OUT
RX_PGA2_IN
RX_PGA2_OUT

AGND1

AGND2
PA_GND2
PA_GND1

PowerPad

AFE031

Place Near U6

as close to U6 as possible
M

ze Trace Length

3v3 \
c22 c23 c24 :L_czs
100nF 10nF 10nF

-

-

C26
10nF 10UF

i—iH

R41

0 Cé61

e
DNPI .

Optional Components:
necessary for G1 only, use
2700 pF 6V for C62 and

a 510R 5% for R42

Optional Components:
necessary for G1 only, use
2700 pF 6V for C61 and

a 510R 5% for R41

NOTE:

For CENELEC A band use 680pf for C10 and C11
For CENELEC B/C band use 560pf for C10 and
270pf for Cl1.

Place Near U6

Vafe \

C16
100nF

c17 C18

100nF 10nF

C19 C20

Lo Len
10nFT10UF T47uf

o

—iH

TIDC-HYBRID-RF-PLC

Tl

Title: Tl SOMPLC-F28PLC84 MODULE
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3 RxLineF <<

RxLineF

TP_CLIP_5015

3v3
u7
DNI
c27 L 33004 R24  150R
1L
17
us 28 33nf
on 100F
Vafe Vafe
R30 ug
DNP  B350A-13-F
L3 c30
3 SYYY ik < TxLine 6

TxLinePF <& % 10
1uH 10UF
R31 u1o
DNP B350A-13-F

NOTE: Several components on this page have
been removed or changed in the BOM.

RxLine

TIDC-HYBRID-RF-PLC

Title: Tl SOMPLC-F28PLC84 MODULE I I

Page Contents:

04 - AFE1 (Passive RX Filter)

Size:B

Revision:
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5

OPTIONAL: Heatsink is not needed.

OPTIONAL: to source VDD with the
on chip LDO, do not populate R43
and place a 10k resistor on R27.
Additionaly, the optional components
below are not needed.

OPTIONAL:

ava

18

1L

—ca1 47TUF 47UF ——C33 C34 T —C36
10UF 0.1uf 0.1uf

+C32 +C35 1
= c40 41

C37 /—C38 ——C39 ‘L ‘LC
0.1uf 0.1uf 0.1uf 0.1uf 0.1uf 0.1uf

-
<
=3

Place caps under Ul

u1s
gg VDD3VFL VDD.6 (752
VDDA VDD.5 |53
4 VDD.4 [5g
1] VDDIO1  VDD3 55
5| VDDIO2  VDD2 |5
79 VDDIO.3 VDD.1
53] VDDIO.4
74 | VDDIO.5
VDDIO.6 a1
71 PWRPADL
VREGENZ 21
3 VSSAIVREFLO
VSS.1
3o vss2 vss7 (32
S0 Vss3 VSS6 [ga
vss.4 VSS5

u12

F2806x_80Pin

L4

sSw

. +C43 +C44
——C42 47UF 47UF
10UF

C45 C46

Cca7 C48 C49 C50
0.1uf 0.1uf 0.1uf 0.1uf 0.1uf 0.1uf

VIN

EN

GND

2u2H

FB ’——I
TPS62240

R35
357k

— AN\ —

—Cs7
33pf

For reduced power consumption use a
DC/DC converter instead of the On-Chip Linear Supply

Note
desc

: Follow Layout Procedures
ribed in TPS62240 Datasheet

Place caps under Ul

TIDC-HYBRID-RF-PLC

Tl

Title: Tl SOMPLC-F28PLC84 MODULE

Page Contents: 05 - Power

Revision:
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[SENINEN)

TPS
TP_CLIP_5015

OR R28 ( )
TxLine <& R
OR R29 l
RxLine <&
2 3v3
TRST TRST_N KEY G—X
T™MS T™MS
TDI T TDI 5
TCK [ TCK VDD
= TCK_RET GND
GND
TDO —1; TDO GND 12
EMU0  {C———35 EMUO GND
EMUL EMU1

DSP JTAG Header

[NENSENENERERYRENENY

[NEN)

[NEN)

A
1
L2
»— BLANKL
*—5— BLANK2
GND1
> GND2
V15
N E)
GPIO_13 5| EN
zC zC
RX_A RX-A
XA TX-A
GPIO_05 FB
GPIO_10 5| FC
SDA SDAA
scL > scLA
ADCINBO 5| ADC-BO
5| AGND
2 usepp <K& 0| USBDP
51 GND3
2 usBDM <& 55| USBDM
B 2 CANRX
2 CANTX
2 SPICLKA
2 SPISTEA
2 SPISIMOA
2 SPISOMIA %S
RSTn §§ So-| RESET
GPIO_04 51| PWM/GPIO04
%355 BLANK9
%—35-| BLANK10
RX_B ég 34| RX-B
™8 ™*B

SBH31-NBPB-D17-SP-BK

TIDC-HYBRID-RF-PLC

Title: Tl SOMPLC-F28PLC84 MODULE

Tl

Page Contents: 06 - Connector

Size:B <Doc>

Revision:
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Notes/Revision Information

V0.01 - In

ial Release
V0.02 - 10/10/12
- Changed C2 value

- Added C29

- Removed 5V rail

Changed LD1, LD2 to

D6, D7 and connected to 3V3
4

p_ Removed 5V power supply

- Changed R35 to 1.87k

V0.03 - 10/18/12

p4

- Changed C23, C24 parts
(BOM)

- Changed symbol for M1
added multiple pins

V0.04 - 10/22/12

P

- Updated part U5 Symbol

V0.05 - 11/12/12

p4

- Added MH1,2,3,4

p5

= Added M2, M3

- Added R36, TP1

- Removed J5, J6 and J7
V0.06 - 12/05/12

p2 - Connected MH1 to
Earth GND

p4 - Removed Ground

from MH4

p5

- Moved TP1 to the other
side of R36

- Changed M2 Part (BOM)
V0.07 - 12/07/12

p5

- Moved TP1 to the other
side of R36 (again)
V0.08 - 01/14/13 (R2 Release)

2
- Updated Part D1 (BOM)

V0.09 - 05/13/13 (R2 Release)
2

2
- Changed C22 to DNP
- Added C30

V0.10 - 12/5/13 (R2 Release)
p2
- Changed Ul to 10V

V0.11 - 2/26/14 (RS Release)
2

p
- Added U1l
- Added C31, C32

01
02
03
04
05

Title /7 Notes

Coupling Circuit

USB JTAG/UART
System Power
Connectors

TIDC-HYBRID-RF-PLC

SOMPLC-DOCKV1 R2
Title:

Tl

Page Contents: 01 - Title / Notes

Size:B <Doc>

Revision:
0.8

Date: Wednesday, February 26, 2014 | Sheet 1 of 5
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HV Connector
1
2,4 Neutral éé‘z 1 D
24 Line 32
3
1 L1 15uH
T c1 1[0 EARTH_GND P1
TXRX . 1 8 2 . MH1
5 TXRX K +—5 58 # 5 5 L2 goonm > Line 24
§é7 470nF SiLh-3 1
u1 )
1ov 3 7 R2 MH_PL_141
c2 N 7 ™M Earth GND ]
1000PF 2
o
L‘4 > Neutral 24
750510476
= c
HIGH VOLTAGE!
le4
3v3
cat 20R gy s
B
— R4 R5 R6
- 0.1uf
; ; > Line 24
R7
100.0K 100.0K 100.0K
1 D1
= 150K 200mA
U1l
3y ino vee (-2
6 IN1 Y 2
IN2 GND
SN74LVC1G57 >> Neutral 24
A
Title: SOMPLC-DOCKV1 R2 I I
Page Contents: 02 - Coupling Circuit
Revision:
Size:B <Doc> .8
Date: Wednesday, February 26, 2014 | Sheet 2 of 5
I 4 I 3 I 2 | 1
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18V_USB
33 2 -
8 fkev TRST_N TRST
T™S
™S TDI
DI
5 1 TCK ca c5 c6 c7
VDD TeK 47uf | 01UF | 0.1UF | 01UF
4
8 GND TCK_RET Switch Operation:
10 | GND 7 TDO Sw1:
15 GND DO (3 =00 170N, SCIB - USB; OFF, JTAG (SCIB EXT) v ava
GND EMUO |15 I 2 ON, SCIB - USB: OFF. JTAG (SCIB EXT) == wva
EMUL 3 ON, SCIB - USB: OFF, JTAG (SCIB EXT) S
DSP JTAG Header Sw2:
170N, SCIA-USB ; OFF, SCIA-EXT 13 L4
1 ON) SCIA-USB © OFF, SCIA-EXT
swi a8
cs co c1o cu1
TCK 6 —i1 1
TDI sl 2 o RX 2 01UF | 01UF | 01UF | o0auF
TDO 4 3 ™S —
== NN I<t Ol
<lo| &R RSB -
3POS_DIPSW =
>4 Www 0000 us 33
swa €8 385 8888 STAGIUART
>~ 999 3533
X §|‘='='—‘ z SCla_RX H 50 6 cK 10 i ¥
== SCIA_TX 5 397 VREGIN ADBUSO/TXDITCK (=17 o o
— VREGOUT ADBUS1/RXDITDI 1
2POS_DIPSW g ADBUS2/RTS#TDO W ok ok Quad NAND c16
ADBUS3/CTS#TMS e (LAl NAND
U7 ADBUS4/DTR#/GPIOLO - 1A VCC 3 0.1UF
N s 1 ADBUS5/DSR#/GPIOLL 1B 4B [ -
<29 5 vee 102 =9 oK 50 RESET# ADBUS6/DCD#/GPIOL2 =7 5 TN =
*—= NC REF ADBUS7/RI#/GPIOL3 | 28 Ay Fo—X -
0.1UF 3 4 0
101 GND 3 T 28 38
— ESD-PROT_ — ACBUSO/TXDEN/GPIOHO W
TPD2EOOLDRLR ACBUSI/WRSTB#/GPIOH1 ™ N
5V . ACBUS2/RDSTB#/GPIOH2 == SNTATCOIPWR
DATA(-) &£ UsBDM ACBUS3/RXLED#/GPIOH3 P55
DATA(+) USBDP ACBUSA/TXLED#/GPIOH4 D35
D ACBUSS/-/GPIOHS (53
GND ACBUS6/-/GPIOH6 [33—
SHLD1 ACBUST7/-/GPIOH7 [~— R16
SHLD2 38 RX 1K
SHLD3 BDBUSO/TXDITCK (35 =
SHLD4 BDBUSL/RXD/TDI |40
. BDBUS2/RTS#/TDO 5
-B-mini- 1
P YA 63 BDBUS3/CTSHTMS Pg3 33 s =
5 &5 EECS BDBUS4/DTRA/GPIOLO Pgg— -
o1 EESK BDBUSS/DSR#/GPIOL1 Pge— B “
EEDATA BDBUS6/DCD#/GPIOL2 Pgg— 06 o7
46—
avs BDBUS7/RI#/GPIOL3 » LED_RED LED_RED
= BCBUSO/TXDEN/GPIOHO N N
= 52
BCBUSL/WRSTB#/GPIOH1 Dgg—
BCBUS2/RDSTB#/GPIOH2 25— o
19 20 “ N BCBUS3/RXLED#GPIOH3 D2t R3S &R
5 — oscl BCBUSA4/TXLED#/GPIOH4 Dg>
v ou oo % Bsose scauseicncr 15
T EEPROM ok ok ECS-120-20-30B-TR - 59
s cecs 4 N 3 BCBUS7/-/GPIOH7
77| Vee cs EESK 1 GND2 X 0sco 60 R22 0402 NP
6 | NC SK EEDATA PWREN# D3g R23 0402 NPT
5| NC DIN = N E 2 Lpooccooo SUSPEND# 0= =
GND bouT ° 95 22822222 °
93LC56C-1ISN E < 000VVOVO
R24 10k R25 2.21k —C17 3 S 2[2R8|% @
27pf ——cis FT2232HL
R - 27pf

TIDC-HYBRID-RF-PLC

Tl

Title: SOMPLC-DOCKV1 R2

Page Contents: 03 - USB JTAG/UART

Size:B

Revision:
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Date:
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c19 1 U9 i
R26 220uF c20 17.99v
680 0.1uF 5 1 8
out v+ Line [——4——> Line
2 ine 77
4 | S— V+ Line
D2 6 GND_T GND 3 i GND Neulralg:_
2 GND  Neutral > Neutral
LED_RED on/of .
N . PMP7190_Module
Adjust H
LM2941
- R28 HIGH VOLTAGE!
10.7k
Vsys
sw3
17.99v
z O
2
+C26 3
100uF )
SPDT
15V ) 4
3v3
1 17.5v .. 24v
BEAD L5 u10 BEAD L6
’ 3 Vout Vin v
R31  C22 —L —Lcso +| cos ENz +| coa c25 —L | PWR
82R DNP 220uF c21 100 4 vadj GND 100uF 2u2F
0.1uF
PTHO8080W
= =
D4 = = i = = =
LED_RED
N
N

MH3
TIDC-HYBRID-RF-PLC
1
MH_PL_141 L T I
i Title:  SOMPLC-DOCKV1 R2
MH2 MH4
Page Contents: 04 - System Power
1 1
Revision:
Size:B <Doc> 0.8
MH_PL_141 MH_PL_141 Date: Wednesday, February 26, 2014 | Sheet 4 of 5
] I 4 3 T > T -
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EXTADC2

RESETz

v|7|3(T|T|v

GPIOS

GPIO6

EN

GPIO7

CANTX

P
5
%P1
%P1
GPIO1 _"*P1
5
SCIB_RX_*P1
5
SCETX_ P
GPi02__P
5
GPIO4 P11
5
SPISTE P
5
SPICLK P
5
SPISIMO_P1
L
SPISOMI_P

CANRX

el el el e el e el el el e el e el

O|©|co|

T
area based on CC2530

35

35

wwN
oo

EN

zc
SCIA_R
SCIA_TX

GPIO3

R32
68R

D5

LED_GRN

SC\BiR>§§—§§ 33
SCIB_TXK——————— 34

SFH31-NPPB-D17-SP-BK

NOTE: Keep OUT
area based on TEX082

TIDC-HYBRID-RF-PLC

Title: SOMPLC-DOCKV1 R2 I I

Page Contents: 05 - Connectors
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VDDS decoupling capacitors

VDDR decoupling capacitors

VDD_EB vops  \VDDS Decoupl ing Capacitors voor  VDDR Decoupling Capacitors
L . . . L33t . .
2 1 Pin 13 Pin 22 Pin 44 Pin 34 DCDC_SW 1 A 2 Pin, 45 Pin 48
BLM18HE152SN1 _L _L _L _L _L J_ 6.8uH _L
c1 C131 c221 Ca41 C341 c342_1_c343 C331 C451 cag1 Ca82
IDNM 100nF Iwom: Iwom: 22uF 100n NC 22uF Iwom: Iwom: IDNM
Pl ace L331 and C331 close to pin 33.
Low inductance ground for C331
AL
VDDS
Antenna PCB helix 868/915MHz
L15
R351
00k 12nH
2
NRESET U1A = Il SMA-10v21-TGG
VDDS2 c11
JTAG_TMS 24 VDDS3 3.6pF 4 3
=L a1 = 55 JTAG_TMSC VDDS L12
0 —————%52% JTAG_TCKC  VDDS_DCDC 2 R12 5 2
00nF L Oy RESET N VDDR DNM
— DCDC_SW VDDR 7.5nH
- /38 I hcoc_sw 13 L14 c15 RI1 = 1=
4 RF_P 1552 1 2 1l Rl
T £ X32K_Q1 RF_N 6.8nH 6.8nH I 0
D}ﬁ% X32K_Q2 RX_TX 22 - - 100pF
—| c12 c13 c14
agr 23 | Mount either R11 or R12
DCOUPL X24M_N 2.7pF 6.2pF 3.3pF
car 32768kHz _| g 231 22 Uss XoP Isspr: p p To select SMA or PCB ant.
12pF T T SRETTR - = = =
I 100pF
U1B
DIO_1 27  DIO_17/JTAG TDI
o) DIO_1 DIO_17 |55 c471
Do DIO_2 DIO_18 59— D019 DNM
DIO_ 7 DIO_3 DIO_19 35— Do 20
DIO_5 DIO_4 DIO_ 20 37— DO 2T
DIO_6 DIO_5 DIO_ 2l 33— Do 77—
DI 5| DIO_6 DIO 22 [3e— DO 73
DIO_8 2| DlO_7 DIO_23 37— Do za
DIO_9 DIO_8 DIO_ 24 [3g— DO 75
DIO_T0 16 | DIO_9 DIO_ 25 39— D076
DO IT 17| DIO_10 DIO_26 [z DO 27—
DO Tz 35| D011 DIO_27 71— DI0 78
DO I3 19| DIO_12 DIO_28 75— DI0 29
DO A 55 | PIO_13 DIO_29 73D 30
DO I5 21 | DIO_14 DIO_30 =
DIO_T6TITAG TDU 55 | DIO_15
—— = Dplo0_16
CC13xx 7x7
EM connector 1 EM connector 2
P1 P2
— —
DIO_7 JTAG_TCK
D022 [ 3| 7 DIOG 5 | 2] JTAG_TMS
DIO_T DIO_T vDD EB DIO_23 DIO_76
DIO_ DIO_I8 DI0_20
DI0_3 0 DO_19 2 T 0 DIO_2% TIDC'HYBR'D'RF'PLC
DIO_& 1 2 DIO_T. DIO_25 11 | 2 DI0_30
DIO_? T 4 DIO_IT DIO_. T y DIO_29 Title: .
DI0_T 15 16 NRESET 15 16 DI0_28 . Q’TEXAS
DIO_I77ITAG TDT 17 | 18
= I 1 SR IEEIGERLIE VS 15 CC13xxEM-7XD-7793, main INSTRUMENTS
_—= — FIDU3 FIDU2 FIDUL FIDU4 FIDU5  FIDU6 Drawn:
= = = = @] " a0132595
SFM-110-02-S-D-A-K-TR SFM-110-02-S-D-A-K-TR hecked
Checked:
<Check name>
Size: Rev:
A3 1.3.3 1 of 2
Date: Tuesday, August 25, 2015
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-Initial release revision

L3 -> Changed fromLQG to LQW
L4 -> Changed fromLQG to LQW

- New CC13xx synbol with different DIOto pin mapping
-New Crystal (9 pF, from7 pF. But 9 pF has been assenbl ed on previous EMs).
-New reference nunbers on conponents.

- Updating RF filter for better harnonic supression.
- Renove test point on RXTX pin.

p
L12, L21 8.2nH -> 7.5nH
C13 4.7nH -> 6. 2nH
Cl4 2.2nH -> 3.3nH

C331 10uF -> 22uF

TIDC-HYBRID-RF-PLC

Title:
CC13xxEM-7XD-7793, rev history

i3 TEXAS
INSTRUMENTS

Drawn: 30132595

Checked:  _check name>

Size: Rev:
A4 1.3.3

Sheet:
2

Date: Tuesday, August 25, 2015
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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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