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Label Assembly Note
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Assembly Note
Component BL1 must be assembled to U4 Before U4 is attached to the board.
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Remove protective coverings from BL1 and U4
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Solder U4 - BL1 assembly to the board.
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Orderable: N/A

Designed for: Public Release

[Mod. Date: 10/13/2014

TID #: TIDA-00220

Project Title: Capacitive-Based Human Proximity Detection for S

Number: ISE4010 [Rev: E2

Sheet Title:

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 design implementation to confirm the system functionality for your application.
2 3

SVN Rev: Not in version control

Assembly Variant: 001

[Sheet:1 of 1

Drawn By:

File: ISE4010_TID_Hardware.SchDoc

[ Size: B

13 TEXAS
INSTRUMENTS

http://www.ti.com

Engineer: Evan Cornell

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

© Texas Instruments 2014

4




1 2 3 4 5 6
LCD Display LCD Backlight & Driver
3v3
3v3
U4A EA DOGM128W-6
-I —35 vop capsp 21 ?Sﬁ _L—o
C18 34 30 16V C34
TuF 1 VDD2 CAPN | X7R 2.24F L4 D4
10V e~
:1% 32 _ vout capip 2 c33 xR Y \—0—N‘—
GND c19 25 capap |28 1pF = VLF252015MT-100M
- V4 -1 16V GND 10uH NSR0240V2T1G
16V C20 24 & o 27 C31 X7R u12
— X7R 1uF 1uF A c3
GND 16V J—021 23 |, 16V BO_SDA D))= SDA IN UaB
— X7R 1uF X7R A2
GND 16V J—022 2 |, ves 28 BO_SCL >~ scL ow A3 BLSW B
— X7R 1uF o :22
GND 16V ——=C26 21| 3 5 |5 |5 33 Y ovp 2! oVP o 1 118 LED_CAf
—X7R 1uF J_f Vo @ ®» < |O 4 VsS 3 B1 _k|
GND 16V C28 BL_EN D)= HWEN
—_— © | =] (=] [=2]
GND " 1g\F/ B I ” BL_Pwm > Ee P D3 1Cu3l—£3 LED CA1 2 !{!\. 19 LED CA2
—X7R = 2 | g ILED1 50V _kl
— X7R
GND GND N LED2 |22 =
| LED CA2 3 Lg:| 20
A0 SIVO LM3630ATME T
AO_SCLK = 12C Address = 011 0110 (x36) :
Lon A0 GND EA DOGM128W-6
nCSB_LCD
nRST_LCD ILED
Capacitance-to-Digital Converter CIN1 & SHLD1 Selection Headers Temperature Sensor
AVCC_FLT AVCC_FLT
3v3 AVCC FLT o SHLDL@ ] u13 . RS w26
L5 SHLD1_2 @ v+ ADDO <F——AA—— 10.0k
—1—e¢—o0—9 8 _ vbp scL k2<<Bo_scL ; -m &i:—((sp—u_m lC% ] g 0 0.0
330 ohm LCZS l027 R11 2 10 R46 R42 R38 R34 5 o @ 5 0.01pF BOfSCL>><N> SCL ALERT p—— (TMPiALERT
TuF 0AF cnw))—w CIN1 SDA <==<< B0_SDA SENSOR1 %'w\,—w,—'wv—w,—7—o ._T CIN1 10V 6 )
16V | 16V 38:3k_L_cog 3 1 R7 0 0 0 0 o @ X7R  BO_SDAY>— SDA GND
X7R | X7R CIN2 2:3; 5 5 > SHLD1 SEnsoRe R43 R39 R35 R31 B = TMP112AIDRL
(ED Gﬁ) CIN3 , o 0 0 0 GND 12C Address = 100 1000 (x48) ——
N CHD GND
CIN4 L
DAP GND SH-J4 SH-J5
FDC1004DSC 1 R30
82PF  12¢ Address = 101 0000 (x50) orb 5 > SHLD2
= DNP
GND
J__
GND

Orderable: N/A Designed for: Public Release [Mod. Date: 10/13/2014
TID #: TIDA-00220 Project Title: Capacitive-Based Human Proximity Detection for S , TeEXAS
Number: ISE4010 [Rev: E2 |Sheet Title: FDC & LCD 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: 001 [Sheet:1 of 1
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: ISE4010_FDC_LCD.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: Evan Cornell Contact: http://www.ti.com/support © Texas Instruments 2014
1 2 3 ‘ 4 5 6




2 3 4 5 6
Revision History
Revision Notes
E1 Original Release
E2 Updated FDC Filter Values
FIC Capacitive Proximity Sensor
UART Debug Data . I I
PC (Cop - -Dg . | |
Proximity)
.
e——
Backlight 1 Temp . —
Controller Sensor
EM Header
1
LCD Scremn SPI SPI (Low-Power
Rado)
Orderable: N/A Designed for: Public Release [Mod. Date: 10/13/2014
TID #: TIDA-00220 Project Title: Capacitive-Based Human Proximity Detection for S , TeEXAS
Number: ISE4010 [Rev: E2 |Sheet Title: Cover Sheet 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: 001 [Sheet:1 of 1
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: ISE4010_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: Evan Cornell Contact: http://www.ti.com/support © Texas Instruments 2014
2 3 ‘ 4 5 6




USB Connector & Protection

(]

5V to 3.3V LDO

J2 90120-0122

)

J3 90120-0122

500mA Net me VBUS VBUS FLT SH2 e
J SH-J1 TP1  500mA Net 500mA Net TP3 av3
— | L1 U1
o1 ® ® L 4 p I (P 1 5 q) il ’
o= 330 ohm -9 VIN vout 4 ®
:ﬁt R1 3 l
— EN
P ) 500mA Net .
° ¢ . 5 ca MSP430 Microcontroller
1734035-2 c7 D6 o1 224F RN Sr 2.2F
1000pF SMBJ6.0CA: 1SMB5919BT3G 10V LP5907MFX-3.3/NOPB 10V U3 AVCC
2000V 6V X7R — X7R 3v3  3V3 1
5.6V — GND — T USR_BTN_1 > P1.0/TA0.1/DMAEO/RTCCLK/AQ/CO/VREF-/VeREF- AVCC ¢
GND GND USR_BTN_2 5] P1.1/TAO.2/TA1CLK/COUT/A1/C1/VREF+/VeREF+ c6
_ — — — lR2  LRr3 TMP_ALERT »)—=3> P1.2/TA1.1/TAOCLKICOUT/A2/C2 DVCC TuF 10uF
= = = = b3 245577 P1-3/TA1.2/UCBOSTE/A3/C3 ¢
34.99k $4.99k 16V 16V 3V
GND GND GND GND 99 99 nCSB_LCD 1? P1.4/TB0.1/UCAOSTE/A4/C4 c9 c11 c5 X(;R XE;R ?(73R
A0_SCLK {779 P1.5/TB0.2/UCAOCLK/AS/C5 1uF 0.1yF [ 100F = = =
BO_SDA §> L 4 35| P16/TB0.3/UCBOSIMO/UCBOSDA/TA0.0 16V 16V 6.3V  GND N GND
3v3 BO_SCL P1.7/TB0.4/UCB0OSOMI/UCBOSCL/TA1.0 X7R X7R X7R
AO_SIMO gg P2.0/TB0.6/UCA0TXD/UCAO0SIMO/TBOCLK/ACLK GED GﬁD GED
A0_SOMI &5 P2.1/TB0.0/UCAORXD/UCAOSOMI/TBO.0
. . . D2 BL_PWM S-S0 P2.2/TB0.2/UCBOCLK
Communication Module Test Points Grson nCSB_RF <&~ 5 P2.3/TAO.0/UCASTEIAG/C10 2
P6 2671 P24/TA1.0/UCATCLK/A7/C11 TEST/SBWTCK (<5< TEST
TP7 ALTX>621<N> P2.5/TB0.0/UCA1TXD/UCA1SIMO
A0_SIMO A1_RX D)= P2.6/TB0.1/UCATRXD/UCA1SOMI
AO0_SOMI TP$P9 TP2  TRI3 TRP14 TRI15 TP16 R9 >g8<"> P2.7 RST/NMI/SBWTDIO <1A<<nRST
AO_SCLK
TP10 221 4
nCSB_LCD nRST_EM B P3.0/A12/C12
nCSB_RF nRST_LCD 5 P3.1/A13/C13
— Qi LCD_A0<SE—>1 P3.2/A14/C14
N BL_EN P3.3/A15/C15
GND —
TP¢P5 TP;; 12 ?g\f 138 |—<< LED_1 P3.4 g; P3.4/TB0.3/SMCLK
A1_RX BO_SDA P3.5 29 P3.5/TB0.4/COUT
A1_TX BO_SCL P3.6{<551 P3.6/TBO.5
>%<u> P3.7/TB0.6
= 16
= UART_RTS ) P4.0/A8
GND UART_CTS GZBQD P4.1/A9
51 P4.2IA10
Reset & User Buttons =1 P4.3/AT1
> PA.4/TBO.5
LED_1 P4.5
V3 LED_2 2@?5 P46
=1 PAT
D3 PJ.0/TDO/TBOOUTH/SMCLK/SRSCG1/C6
G PJ.1/TDI/TCLK/MCLK/SRSCGO0/C7 36
reen PJ.2ITMS/ACLK/SROSCOFF/C8 DVSS
PJ.3/TCK/SRCPUOFF/C9 47
PJ.4/LFXIN AVSS vy
R10 PJ.5/LFXOUT AVSS — -
PJ.6/HFXIN AVSS
221
o PJ.7/HFXOUT PAD 49
Q2 e MSP430FR5969IRGZ i
BSS138 G =
50V KLep_2 GND
GND
EM Connector for Wireless Connectivity JTAG Interface & ESD Protection
UART_CTS ) ava 59
6 7 800-10-003-10-001000 V)
ATTX e il 20 [ o 1 ps4 3v3 0 —1 1o J4 VCC TOOL 1 1 2 us
PR DNP EM _CTS 18 [ o : d Eg'g D5 8 : o TDO ) ! le o2 z g 100> ! 2 —2 > 1 -S> T1EST
’ 6 - 1 . 1SS315TPH3F 6 1 3 pe 4 VCC TARGET 3 - TPD1E10BO6DPYR
DNP %—0 [ & e @ TDI o @ L ]
EM RX 4 |l o a 1 R18 4 le e~ 1 ™S 5 le e~ 6 TPD1E10B06DPYR
re EM TX 12 | alt 2 1 7 o SH-J3 1 2 u9
L ST & ST & » UART_RTS TCK o T® 0—%10 TEST TDI< 1 2 ) ;
0 e e e o] o o e 21 D nRST
8 le o 7 8 7 11 e & 12 TPD1E10B06DPYR
56 1 R23 <gT® @15 b il IRST s B o €T R29 U10 TPDIE10BO6DPYR
10 © NRST_EM D>—W———1@ @1 ° o 280
4 el 3 0 4 el 3 EM RTS IR 1 2 u11
ZT® ¢ 21® & b R8 [SBH11-PBPC-D07-ST-BK $R27%0 s < g a > » 1
o = <~ 1o = 0 20 §UART7CTS TPDIET0B0SDPYR Y 2 1 ——)TCK
A1_TX
TFM-110-02-L-D-A < A TFM-110-02-L-D-A UART_RTS < % A RX L TPD1E10B06DPYR
— — = GND
GND GND GND
Orderable: N/A Designed for: Public Release [Mod. Date: 10/14/2014
TID #: TIDA-00220 Project Title: Capacitive-Based Human Proximity Detection for S , TeEXAS
Number: ISE4010 [Rev: E2 |Sheet Title: MSP430 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: 001 [Sheet:2 of 4
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: Evan Cornell File: ISE4010_MSP430.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: Evan Cornell Contact: http://www.ti.com/support © Texas Instruments 2014

2

3

4




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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