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Note for user:
1. Ultrasonic measurement is issued either manually (TRIGGER_SW) or via Launchpad (TRIGGER signal).
2. BoosterPack execute the state machine which triggers the TX signal to the ultrasound transducers.
3. When the ultrasound wave is received it is amplified and fed to the COMPIN.
4. If the echo signal is valid signal STOP LED lights up and same STOP signal is also fed to LaunchPad.
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MSP430 MCU & US Sensor (TX & RX) Circuitry

9/24/2015

TIDA-00462_E1_MCU_US_TX_RX.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

MSP430 MCU based Ultrasonic Distance MeasurementProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2015
Drawn By:
Engineer:

SY
FA&C

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.

Version control disabledSVN Rev:
TIDA-00462Number: Rev: E1

TID #: TIDA-00462
Orderable: N/A

3

1

2

Q1
MMBT3904LT1G

10.0k
R6

10.0k

R7

10.0k
R8

GNDGND

V_OUT

0.1µF

C8

GND

TX

0.22µF

C9

0.22µF

C10

GND

0.1µF
C23

+3.3V

GND

COMPIN

0.1µF

C18

GND
1

2 3 4 5

J21
142-0701-201

TX

GND

GND

J15
J16

J14DNP

22pF
C20

22pF
C21

1211

8
1

U3E
CD4049UBDR

GNDGND

GND

GND

GND

GND

V_OUT

V_OUT

V_OUT

US_TX_1

US_TX_2

US_TX_A

US_TX_B

Ultrasonic Transmitter Circuit

Ultrasonic Receiver Circuit

P1.0/PM_UCA0CLK/PM_UCB0STE/A0/CB01

P1.1/PM_UCA0TXD/PM_UCA0SIMO/A1/CB12

P1.2/PM_UCA0RXD/PM_UCA0SOMI/A2/CB23

P1.3/PM_UCB0CLK/PM_UCA0STE/A3/CB34

P1.4/PM_UCB0SIMO/PM_UCB0SDA/A4/CB45

P1.5/PM_UCB0SOMI/PM_UCB0SCL/A5/CB56

PJ.0/SMCLK/TDO/CB67

PJ.1/MCLK/TDI/TCLK/CB78

PJ.2/ADC10CLK/TMS/CB89

PJ.3/ACLK/TCK/CB910

P1.6/PM_TD0.011

P1.7/PM_TD0.112

P2.0/PM_TD0.213

P2.1/PM_TD1.014

P2.2/PM_TD1.115

P2.3/PM_TD1.216

DVIO 17

DVSS 18

P2.4/PM_TEC0CLR/PM_TEC0FLT2/PM_TD0.019

P2.5/PM_TEC0FLT0/PM_TD0.120

P2.6/PM_TEC0FLT1/PM_TD0.221

P2.7/PM_TEC1CLR/PM_TEC1FLT1/PM_TD1.022

P3.0/PM_TEC1FLT2/PM_TD1.123

P3.1/PM_TEC1FLT0/PM_TD1.224

VCORE 25

DVSS 26

DVCC 27

PJ.6/TD1CLK/TD0.1/CB1528

P3.2/PM_TD0.0/PM_SMCLK/CB1429

P3.3/PM_TA0CLK/PM_CBOUT/CB1330

P3.4/PM_TD0CLK/PM_MCLK31

TEST/SBWTCK32

RST/NMI/SBWTDIO33

P3.5/PM_TA0.2/A8/_VEREF+/CB1234

P3.6/PM_TA0.1/A7/VEREF-/CB1135

P3.7/PM_TA0.0/A6/CB1036

AVCC 37

PJ.4/XOUT38

PJ.5/XIN39

AVSS 40

PAD

U4

MSP430F5172IRSB

0.47µF
C11

0.1µF
C12

0.1µF
C14

0.1µF
C16

10µF
C17

10µF
C15

10µF
C13

10.0
R10

10.0
R11

10.0
R12

+3.3V

GND GND GND GND

GND

560

R20

Super Red

21

D5

GND STOP
J17

SPI_CLK
SPI_SIMO
SPI_SOMI

100k
R9

COMPIN

BSL_TX
BSL_RX

47k
R16

+3.3V

TP3

TP4

TP51
4DNC3

DNC2

40 kHZ

Y1

CM250C40000AZFT

1
J11

DNP

1
J10

DNP

1
J12

DNP

1
J13

DNP

4

3

2

1

5

V+
V-

U5
LMP7715MF

+3.3V

GND

3.9k
R14

GND

0.01µF

C25

1.50k

R13

1.00M
R18

1.00M
R19

499k

R15

7pF
C19

10.0

R17

10µF
C22

TP6

MSP430 MCU

TP7

GND

10µF

C24

SBWTCK

SBWTDIO

STOP

TRIGGER_SW2 1
S1

GND

SPI_CS

TRIGGER

START

LCD_PWR_CNTL

LCD_EN
LCD_SPI_CS

COM_INV

7 6

8
1

U3C
CD4049UBDR

5 4

8
1

U3B
CD4049UBDR

3 2

8
1

U3A
CD4049UBDR

1514

8
1

U3F
CD4049UBDR

109

8
1

U3D
CD4049UBDR

PIC801PIC802

COC8

PIC901PIC902

COC9

PIC1001PIC1002

COC10

PIC1101

PIC1102
COC11

PIC1201

PIC1202
COC12

PIC1301

PIC1302
COC13

PIC1401

PIC1402
COC14

PIC1501

PIC1502
COC15

PIC1601

PIC1602
COC16

PIC1701

PIC1702
COC17

PIC1801 PIC1802

COC18

PIC1901PIC1902

COC19

PIC2001

PIC2002
COC20

PIC2101

PIC2102
COC21

PIC2201

PIC2202
COC22

PIC2301

PIC2302
COC23

PIC2401 PIC2402

COC24

PIC2501PIC2502

COC25

PID501 PID502

COD5

PIJ1001

COJ10

PIJ1101

COJ11

PIJ1201

COJ12

PIJ1301

COJ13

PIJ1401 PIJ1402
COJ14
PIJ1501 PIJ1502
COJ15

PIJ1601 PIJ1602
COJ16

PIJ1701PIJ1702

COJ17

PIJ2101

PIJ2102 PIJ2103 PIJ2104 PIJ2105

COJ21

PIQ101

PIQ102

PIQ103
COQ1

PIR601

PIR602
COR6

PIR701 PIR702
COR7

PIR801

PIR802

COR8

PIR901

PIR902

COR9

PIR1001

PIR1002
COR10

PIR1101

PIR1102
COR11

PIR1201

PIR1202
COR12

PIR1301 PIR1302
COR13

PIR1401

PIR1402
COR14PIR1501 PIR1502

COR15

PIR1601

PIR1602
COR16

PIR1701PIR1702
COR17

PIR1801

PIR1802
COR18

PIR1901

PIR1902
COR19

PIR2001 PIR2002
COR20

PIS101PIS102

COS1

PITP301

COTP3

PITP401

COTP4

PITP501

COTP5

PITP601

COTP6

PITP701

COTP7

PIU301
PIU302PIU303

PIU308

COU3A

PIU301
PIU304PIU305

PIU308COU3B

PIU301
PIU306PIU307

PIU308

COU3C

PIU301

PIU308
PIU309 PIU3010

COU3D

PIU301

PIU308
PIU3011 PIU3012

COU3E

PIU301

PIU308
PIU3014 PIU3015

COU3F

PIU401

PIU402

PIU403

PIU404

PIU405

PIU406

PIU407

PIU408

PIU409

PIU4010

PIU4011

PIU4012

PIU4013

PIU4014

PIU4015

PIU4016

PIU4017

PIU4018

PIU4019

PIU4020

PIU4021

PIU4022

PIU4023

PIU4024

PIU4025

PIU4026

PIU4027

PIU4028

PIU4029

PIU4030

PIU4031

PIU4032

PIU4033

PIU4034

PIU4035

PIU4036

PIU4037

PIU4038

PIU4039

PIU4040

PIU4041

COU4

PIU501

PIU502
PIU503

PIU504

PIU505

COU5

PIY101PIY102

PIY103 PIY104

COY1



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

4 4
Hardware

9/1/2015

TIDA-00462_E1_TID_Hardware.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

MSP430 MCU based Ultrasonic Distance MeasurementProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2015
Drawn By:
Engineer:

SY
FA&C

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.

Version control disabledSVN Rev:
TIDA-00462Number: Rev: E1

TID #: TIDA-00462
Orderable: N/A

LOGO
PCB

Texas Instruments

FID2

DNP

FID1

DNP

FID3

DNP

TIDA-00462
E1

PCB Number:
PCB Rev:

Label Assembly Note
ZZ1

This Assembly Note is for PCB labels only

Assembly Note
ZZ2

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

Assembly Note
ZZ3

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

Assembly Note
ZZ4

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

Label Table
Variant Label Text

001 TIDA-00462 REV: E1

LOGO
PCB

ESD SusceptibleCO!PCB1

COFID1 COFID2 COFID3

COLogo1 COLogo2

COZZ1

COZZ2

COZZ3

COZZ4


	Schematics("All Documents",Physical)
	TIDA-00462_E1_CoverSheet.SchDoc(TIDA-00462_E1_CoverSheet)
	TIDA-00462_E1_Power_Supply.SchDoc(TIDA-00462_E1_Power_Supply)
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	J1
	J1-1
	J1-2
	J1-3

	J2
	J2-1
	J2-2
	J2-3

	J3
	J3-1
	J3-2

	J4
	J4-1
	J4-2

	J5
	J5-1
	J5-2
	J5-3

	J6
	J6-1
	J6-2
	J6-3

	J7
	J7-1
	J7-2

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J8-13
	J8-14
	J8-15
	J8-16
	J8-17
	J8-18
	J8-19
	J8-20

	J9
	J9-1
	J9-2
	J9-3
	J9-4
	J9-5
	J9-6
	J9-7
	J9-8
	J9-9
	J9-10
	J9-11
	J9-12
	J9-13
	J9-14
	J9-15
	J9-16
	J9-17
	J9-18
	J9-19
	J9-20

	J18
	J18-1
	J18-2

	J19
	J19-1
	J19-2
	J19-3

	J20
	J20-1
	J20-2
	J20-3
	J20-4
	J20-5
	J20-6
	J20-7
	J20-8
	J20-9
	J20-10
	J20-11
	J20-12
	J20-13
	J20-14

	J22
	J22-1
	J22-2

	J23
	J23-1
	J23-2

	J24
	J24-1
	J24-2

	J25
	J25-1
	J25-2

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	SH-J1
	SH-J2
	SH-J5
	SH-J6
	SH-J19
	TP1
	TP1-1

	TP2
	TP2-1

	U1
	U1-A1
	U1-A2
	U1-B1
	U1-B2
	U1-C1
	U1-C2

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5



	TIDA-00462_E1_MCU_US_TX_RX.SchDoc(TIDA-00462_E1_MCU_US_TX_RX)
	Components
	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	D5
	D5-1
	D5-2

	J10
	J10-1

	J11
	J11-1

	J12
	J12-1

	J13
	J13-1

	J14
	J14-1
	J14-2

	J15
	J15-1
	J15-2

	J16
	J16-1
	J16-2

	J17
	J17-1
	J17-2

	J21
	J21-1
	J21-2
	J21-3
	J21-4
	J21-5

	Q1
	Q1-1
	Q1-2
	Q1-3

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	S1
	S1-1
	S1-2

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	U3A
	U3-1
	U3-2
	U3-3
	U3-8

	U3B
	U3-1
	U3-4
	U3-5
	U3-8

	U3C
	U3-1
	U3-6
	U3-7
	U3-8

	U3D
	U3-1
	U3-8
	U3-9
	U3-10

	U3E
	U3-1
	U3-8
	U3-11
	U3-12

	U3F
	U3-1
	U3-8
	U3-14
	U3-15

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8
	U4-9
	U4-10
	U4-11
	U4-12
	U4-13
	U4-14
	U4-15
	U4-16
	U4-17
	U4-18
	U4-19
	U4-20
	U4-21
	U4-22
	U4-23
	U4-24
	U4-25
	U4-26
	U4-27
	U4-28
	U4-29
	U4-30
	U4-31
	U4-32
	U4-33
	U4-34
	U4-35
	U4-36
	U4-37
	U4-38
	U4-39
	U4-40
	U4-41

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5

	Y1
	Y1-1
	Y1-2
	Y1-3
	Y1-4



	TIDA-00462_E1_TID_Hardware.SchDoc(TIDA-00462_E1_TID_Hardware)
	Components
	!PCB1
	FID1
	FID2
	FID3
	Logo1
	Logo2
	ZZ1
	ZZ2
	ZZ3
	ZZ4




