5

DNI
L J
SHI1 Host MCU R
‘\i |
Y1
MSP430F5438 based host Controller 32.768kHz
[ ] 12.5pf+/-20ppm
P1.0/TAOCLK/ACLK P7.0/XIN ]i ig‘UT I 1 2 |
P1.1/TA0.0 P7.1/XOUT : =1
P1.2/TA0.1 P7.2/TBOOUTH/SVMOUT DNI
P1.3/TA0.2 P7.3/TA1.2
P1.4/TA0.3 P7.4/A12 [ éLIGHTJOK P6
P1.5/TAQ.4 P7.5/A13 = LIGHT_100K P6
P1.6/SMCLK P7.6/A14 s—g VDD_LIGHT P6
P1.7 P7.7/A15 |——)> EN_SENSORS  P6
RF1_GPIO_0 ) )
P5 X RFT GPIO T gg P2.0/TA1CLK/MCLK P8.0/TA0.0 g; Eg ?gﬁg?
P5 = 5 P2.1/TA1.0 P8.1/TA0.1 . -
RF1_GPIO_2 27 59 P8.2/TA0.2
P5 P2.2/TA1.1 P8.2/TA0.2 VDD_3p3
T_ 3 28 60 P8.3/TA0.3
P5 P2.3/TA1.2 P8.3/TA0.3
 RF1_GPIO_4 29 61 P8.4/TA0.4
Es RFT GPIO 5 30| P2.4/RTCCLK P8.4/TA0.4 |65 B8 ETAT O
> X RFT_UART RTS 31| P25 P8.5/TAT.0 756 P8.6/TAT .1 R206
P5 35| P2.6/ACLK P8.6/TA1.1 5> P87 10.0K
P5 P2.7/ADC12CLK/DMAEO P8.7 ) 1/10W
2520 SPI STE 68 P9.0/lUCA2CLK
P ((SEZ20SHLS 38 | PS.OIUCBOSTEIUCAOCLK  \1spasOresssaipz P9.0/UCB2STE/UCAZCLK (25— FPO.0LCAZC
P1.2 ~SPT P3.1/UCB0OSIMO/UCBOSDA P9.1/UCB2SIMO/UCB2SDA |5 -i;UCB1SDA P5,6
P1,2 P3.2/UCB0SOMI/UCBOSCL P9.2/UCB2SOMI/UCB2SCL 5 55 3/UCASSTE UCB1SCL P5,6
P1,2 P3.3/UCBOCLK/UCAOSTE P9.3/UCB2CLK/UCA2STE =5 55 4JUGASTXD
P3 5520 VREG EN P3.4/UCAOTXD/UCA0SIMO P9.4/UCA2TXD/UCA2SIMO 75 55 5/UGASRXD
P1 RET SPTSTE 27| P3.5/UCAORXD/UCAOSOMI P9.5/UCA2RXD/UCA2SOMI |74 596
P2 {2 RET SPI SIMO 42 P3.6/UCB1STE/UCA1CLK P9.6 75 P9-7
P2,3 — P3.7/UCB1SIMO/UCB1SDA P9.7 .
P1 tEB; ﬁ P4.0/TB0.0 P10.0/UCB3STE/UCA3CLK ;? E}g'?;ﬂggggﬁo
P1 P4.1/TB0.1 P10.1/UCB3SIMO/UCB3SDA -
LED3 45 78 P10.2/UCB3SOMI
P1 P4.2/TB0.2 P10.2/UCB3SOMI/UCB3SCL
LED4 46 79 P10.3/lUCB3CLK
P1 RE2 RESETH 47| P4.3/TB0.3 P10.3/UCB3CLK/UCA3STE 55 P10 4/UGASTXD
P1 P4.4/TB0.4 P10.4/UCA3TXD/UCA3SIMO -
P2 A 48 | b4 5/TB0.5 P10.5/UCA3RXD/UCA3SOMI 81 P10.5UCASRXD
[BW 49 : : : 82 P10.6
Pa > P4.6/TB0.6 P10.6 JTAG INTERFACE & RESET
NOOZE
P4 (( SNOO 50 ) b4 7/TBOCLK/SMCLK P10.7 22 P10.7
SLOW_CLK VDD
15pF C77 18— P5.0/A8/VREF+/VeREF+ P11.0/ACLK |22 = >> P5 3p3
1 85| P5.1/A9/VREF+/VeREF- P11.1/MCLK :§§ VDD_3p3
{1 P5.2/XT2IN P11.2/SMCLK -
.|| s 90 C14 | | 10uF R7
- P23 Wy—rrr=an= O 51 Eg'%&?ggmwcmsa - ar L
_ . RF1_SPI_CLK . C1j1,0.1uF 1/10W RESET
alae: T e ] o o
° RFE1_UART_TXD 5.6 1 1 . JTAG_RESET 2 1
-I”—0 P5 > = = 5% | p5.7/UCATRXD/UCATSOMI 16 ’—0—06| |M.. P5 > = *—o 5 o O
C76 DVccet
2 Y P6.0/A0 97 64 C7, 10.1uF C18l SKRKAEE010
i P6.1/A1 9g | P6-0/A0 Bxccz 38 | ! 7 2200pF 110w
P P6.2/A2 99 | 6. 1/A1 cc3 787 C8 | 0.1uF 50V
P6.2/A2 DVccd | 21e—[|.  vDD_3p3
P6.3/A3 100 n
P6.4/A4 1 Eg-ij Ai Avee 11 . q :'ﬂ
P6.5/A5 2| be'ens croL | =] L
P6.6/A6 3 | baena C50.47uF 1o, =
P6.7/A7 4 P6.7/A7 Vcore —|62 }—‘ll' E g.%?uF
= VDD_3p3 P4
JTAG_TEST 91 15 JTAG
JTAG TDO 92 TEST/SBWTCK DVss1 63 1 JTAG_TDO
JTAG_TDI 93 PJ.0/TDO DVss2 37 %— on 3 JTAG TDI
—JTAG TMS 94 | PJ-1/TDI/TCLK DVss3 [—gg 5 [ X ] 5 JTAG TVS
JTAG_TCK g5 | PJ-2/TMS DVss4 JTAG_TEST | ::[m
o6 | PJ-3/TCK 12 10 5
RST/NMI/SBWTDIO AVss [~ %: o0 —
— e [ X J
= = 4 lee|
HDR_2x7_SHR
R233 =
RF1_RESETn
J2 J3 PS>
VDD_3p3 MSP430_P6 P10 VDD_3p3 VDD_3p3 MSP430_P8_P9 VDD_3p3 47K 1/10W
T l me [-2 7 T ! 'me [-2 T
P6.0/A0 3l ee |2 P10.0/UCB3STE P9.0/UCA2CLK 3l e |2 P8.0/TA0.0
P6.1/A1 5l @@ |8 P10.1/UCB3SIMO UCB1SDA 5l @@ |8 P8.1/TAO.1
P6.2/A2 7 | @@ |8 P10.2/UCB3SOMI UCB1SCL 7|l @@ |8 P8.2/TA0.2
P6.3/A3 9 @@ |10 P10.3/lUCB3CLK P9.3/UCA2STE 9| g |10 P8.3/TA0.3
P6.4/A4 1| g [ 12 P10.4/UCA3TXD P9.4/UCA2TXD 11 | o o [12 P8.4/TA0.4
TP1  TP2 P6.5/A5 3| g |14 P10.5/UCA3RXD POS/UCA2RXD 13 | g o |14 P8.5/TA1.0 Title
Black Black P6.6/A6 15| g9 |16 P10.6 P9.6 5| g@ |16 P8.6/TA1.1 RF SENSOR NODE
GND GND P6.7/A7 17 | 9@ |18 P10.7 P9.7 7 | g@ |18 P8.7
19 20 19 20
o0 o0
= 4 J—_ 2x10 = J—_ 2x10 — .
= = - = = SizeB EDGE No Rev E1.0
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 Date Monday, February 17, 2014 Page‘] of 6

warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.
[

4

3




4 3 2

FT_VUSB

USB to UART/JTAG

TP13 TP14
FT_VUSB VDD_3p3

? Blue ? Orange VDD_3p3

Tow Lon

4.7uF 0.1uF ==

10V 10V

l C42 l C44 l C45 C46

0.1uF R223 0.1uF == 0.1uF ==4.7uF

10v 470 10V 10V 10V
0.1W

C43
FB4 0.1uF ==

VBUS

C39 H 001uF _ 1 —— 2 10V

42
12
31

VCC1
VCC2
CCIOA
CCloB

10V

R216, 27

27
ADBUST 55— Rgso 57— TTRGTo0—9 P2

8 ADBUS? |57 Rag00 w27 JTAG_ TS 5520

SHLD D-

SHLD D+

FB7 SHLD D

1r— 2

[e][ee] RN][e)]

L

L1 SHLD GND q
BK1005HS680-T TRV —_|:_

USB_MINI_B

L S
16V BK1005HS680-T == s
PS C47 | 01UF 6 ~= |24 Reoy 27 JTAG_TCK
du _
USB_BT ] 3V30UT  ADBUSO [-53—Ra5 TTAG-TOT—<K P
[ yeus L! =

2
3
_%

R22 27

R225, . 27

USBDM ADBUS3 _%g
ADBUS4 JTAG_RESET
ADBUSS5 |2 235\ A 27 = {P5
! USBDP ADBUS6 17 Rt 27 JTAG TEST
ADBUSS | 16_R217 27 _ (PS5

3 RSTOUT# ACBUSO

FT_VUSB
T

4 ACBUST

RESET# ACBUS2
ACBUS3

FTeesep  S/WUA
43 BDBUSO

R214, . ~10K
0.1W,
R25 27
6’\/\/‘ 57

R257

P9.5/UCA2RXD
P9.4/UCA2TXD

XTIN BDBUST
BDBUS2
BDBUS3
44 BDBUS4

U26

FT_VUSB
T

@f\l [e)

l C48

VCC CS

| EECS BDBUS7

XTOUT BDBUS5
48 BDBUS6

0.1uF

(3]

1
NG CLK |3
ORG DI 3

R226 2.2K

EESK BCBUSO
2 BCBUS1

VSS DO

10V

0.1W

R220,  ~10K

0.1W

93C46B_IST

FT_VUsB|

EEDATA  BCBUS2
BCBUS3
47y TEST SIWUB [-22—F218\ A 10K

PWREN# [—< 0.1W

el Telealelalalalls [olulslt
- oo

AGND
GND1

GND2
GND3
GND4

45

9
18
25
34

Note: All 27 Ohm resistor are 5%, 0.1W

that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Tl RF SENSOR NODE

SizeB EDGE No Rev E1.0
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 |  Date Monday, February 1 7’ 2014 Page 2 of 6

4 | 3 | 2




SH2 - CC2520 (802.15.4 compatible radio)
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SH4 - Global Power Supply Selection

Global Power Supply Selection
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P6
u23 PWR SELECTOR
FT_VUSB  ppg TPS72733DSE 1 [ e |2
IN  OouT = 7 g o0 g l oo
3.3v 2 l c71 1072 719®[s 10uF
EN NC1 & X ® (Y ) Py
ND N 5 10nF == 22uF KO 10V
G c2 25V | 63V Fax x4 TAVT
w g B ce2 ce3 =~
° = T 2.2uF 2.2uF
gk 6.3V 6.3V
= m [V
Il:’é e
< =
oM x
(o}
R261 0 R259 0
« Lo "NN—1t
0.1W 0.1W
SNOOZE a3
P 1 BSS138W-7-F
pin10
pin9
in8
Values of R261 and R259 have to be calculated. —%
R260 is a pullup resistor in the 100kOhm to 1MOhm range. _p_Eme
Refer to TPS60210 datasheet. C80 6.3V
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Note: U30 can be replaced wih U29 if desired.
Both have the same footprint.

e RF SENSOR NODE

SizeB EDGE No Rev E1.0
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 |  Date Monday February 17, 2014 Page 4 of 6
that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. ’ ’

5 4

2




P15
P1
P15
P15
P1,5,6
P1,5,6

SH5 - RF Connector Interface

RF card seen from TOP. (Connector Mounted on the BOTTOM) The connectors are spaced 1200mils
center to center and are pushed all the way at the bottom on the card outline. Card is
1500x1200mils.
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SH6 - Sensors / External
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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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