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Control Board (Scope of this project)

Typical advantages of using low voltage motors for the pump are:
 -- Low voltage motor driver ICs offer high protection feature integrations compared to 
high voltage IPMs. They have completely integrated MOSFET drivers, Low RDSON 
Power MOSFETs, Over current protection using VDS Sensing, Over temperature 
protection, Auto restart etc., while offering lower switching losses. 

 -- Manufacturing of “low voltage-low power motors” is easier than “high voltage-low 
power motors” and there is small cost saving.

 -- As the motors are 24V rated, same motors can be used for 110V / 220V line 
voltage based products and wide line input conditions. The same design can also be 
compatible with solar operated Dish washers.
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CPP2

CPN3

SW 4

SWGND 5

VREG 6

V1P87

GND 8

V3P39

SCL10
SDA11

FG12

SPEED13

DIR14

PGND 15
PGND 16

U 17
U 18

V 19

V 20

VCP1

W 21
W 22

VCC23
VCC24

PAD 25

U2

DRV10983PWP

VM

0.1μF
C4

0.1μF
C5

1μF

C6

1μF

C7
GND

TP2

TP3

4.75k
R3

4.75k
R4

4.75k
R2

V3P3

V3P3

L1

CB
25

18
T4

70
K

place between VREG and SWGND

GND

10μF
C3

1
2
3

J2

ED120/3DS

M2_W

M2_V

M2_U

0

R5

0

R6
SDA
SCL

10μF
C2

VREG is by default 3.3V, however, to avoid 
damage to MCU with 5V output,
remove the resistor and check the EEPROM 
value if necessary.

1
2
3

J1

61300311121

GND

SDA
SCL To config DRV10983 via PC GUI

Remove R5 and R6 before connect to PC

VREG_3V3

GND

3V3_ISO

SGND

RX_ISO
TX_ISO

4

1
2
3

J5

61300411121

SGND
3V3_ISO
TX_ISO
RX_ISO

VCC11

OUTA2

INB3

GND14 GND2 5

OUTB 6
INA 7

VCC2 8

U4

ISO7421D

0.1μF
C11

0.1μF
C12

M2_SDA
M2_SCL

M2_FG

M2_DIR

M2_SPEED

place as close to VCC1 as possible

place as close to VCC2 as possible

GND

UART_TX
UART_RX

4

1
2
3

J4

61300411121

VREG_3V3

GND

nUC_SBWTDIO
UC_SBWTCK

47k
R9

2200pF
C13

place as close to MCU as possible

place as close to MCU as possible

Isolated UART

SPY-BY-WIRE interface

DRV10983

MSP430G2544

TP5

TP4

TP1

TEST/SBWTCK1

*RST/NMI/SBWTDIO7

P1.0/TACLK/ADC10CLK31

P1.1/TA032

P1.2/TA133

P1.3/TA234

P1.4/SMCLK/TCK35

P1.5/TA0/TMS36

P1.6/TA1/TDI37

P1.7/TA2/TDO/TDI38

P2.0/ACLK/A08

P2.1/TAINCLK/SMCLK/A19

P2.2/TA0/A210

P2.3/TA1/A3/VREF-/VEREF-29

P2.4/TA2/A4/VREF+/VEREF+30

P2.5/ROSC3

XIN/P2.66

XOUT/P2.75

AVSS15

DVSS4

P3.0/UCB0STE/UCA0CLK/A5 11

P3.1/UCB0SIMO/UCB0SDA 12

P3.2/UCB0SOMI/UCB0SCL 13

P3.3/UCB0CLK/UCA0STE 14

P3.4/UCA0TXD/UCA0SIMO 25

P3.5/UCA0RXD/UCA0SOMI 26

P3.6/A6 27

P3.7/A7 28

P4.0/TB0 17

P4.1/TB1 18

P4.2/TB2 19

P4.3/TB0/A12 20

P4.4/TB1/A13 21

P4.5/TB2/A14 22

P4.6/TBOUTH/A15 23

P4.7/TBCLK 24

AVCC 16

DVCC 2

U1

MSP430G2544_DA_3

UC_SBWTCK

nUC_SBWTDIO

VREG_3V3

0.1μF
C1

GND

M1_nFAULT

M1_SCLK

M1_nSCS

M1_BEMF_VC

M1_EN_GATE

M1_SDI

M1_SDO

M1_BEMF_VA

M2_SDA

M1_IDC

M1_INL_C

M1_INL_B

M1_INL_A

VM_Monitor

UART_TX

UART_RX

M2_SCL

M1_FET_TEMP

L2

L3

L4
M1_INH_A

M1_INH_B

M1_INH_C

M2_SPEED

M2_FG

M2_DIR

M1_nOCTW

M1_BEMF_VB

M1_DC_CALGND

VREG

GND 1

RESET 2VDD3

U8

TLV803SDBZR

VREG_3V3

nUC_SBWTDIO

GND

TLV803S releases RST at 2.93V.
(To keep at least MCLK @ 12MHz)
DVCC for MSP430:
1.8V -> MCLK = 6MHz
2.7V -> MCLK = 12MHz
3.3V -> MCLK = 16MHz

100uF
C8

C
1

A
2

D1
D_LED_603

270
R7

VREG_3V3

GNDGND

GND

GND

100

R11

100

R12

100
R14

100

R13

5.6V

D3

5.6V

D4

VREGVREG_3V3

0

R1
DNP

3.6V

D2
MMSZ5227B-7-F

GND
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OCTW1

FAULT2

DTC3

SCS4

SDI5

SDO6

SCLK7

DC_CAL 8

GVDD 9

CP1 10CP2 11

EN_GATE12

INH_A13

INL_A14

INH_B15

INL_B16

INH_C17

INL_C18

DVDD19

REF 20

SO121

SO222

AVDD23

AGND 24

PVDD 25

SP2 26SN2 27

SP1 28SN1 29

SL_C 30

GL_C 31

SH_C 32

GH_C 33

BST_C 34

SL_B 35

GL_B 36

SH_B 37

GH_B 38

BST_B 39

SL_A 40

GL_A 41

SH_A 42

GH_A 43

BST_A 44

VDD_SPI45

GND 46GND 47GND 48

PAD 49

U5

DRV8303DCA

M1_nOCTW
M1_nFAULT

10.0k
R16

10.0k
R17

VREG_3V3

GND

VREG_3V3

2.2μF

C20

GND

1μF
C32

1μF
C33

GND
7

2

1
87,
8

Q1A
CSD88539ND

5

4

3
65,
6

Q1B
CSD88539ND

VM

7,
8

Q2A
CSD88539ND

5,
6

Q2B
CSD88539ND

7,
8

Q3A
CSD88539ND

5,
6

Q3B
CSD88539ND

0.01
R24

GND

1
2
3

J8

ED120/3DS

M1_SN1
M1_SP1

M1_SN1

M1_SP1
1000pF
C27

0.1μF
C14

GND

VM

0.022μF

C19

1.00

R19
GND

VREG_3V3

M1_SCLK
M1_SDI

M1_SDO

M1_INH_A

M1_INL_A

M1_INL_B

M1_INL_C

M1_INH_B

M1_INH_C

3.3V

D8
GBLC03-LF-T7

VREG_3V3

M1_IDC

0.1μF

C22

M1_GH_A

M1_GL_A

M1_SL

0.1μF

C25

M1_GH_B

M1_GL_B

0.1μF

C26

M1_GH_C

M1_GL_C

M1_GH_A

M1_GL_A

M1_GH_B

M1_GL_B

M1_GH_C

M1_GL_C

M1_OUT_A
M1_OUT_B
M1_OUT_C

L5

L6

L7

Loc inductors are all place holders.
Candidate parts are: 

XFL4015-122: 1.2uH 
    (Smaller size but lower current.)

XFL6012-801: 0.8uH
    (Bigger size but higher current.)

Are Loc necessary for DRV8303?M1_SL

M1_SL

M1_SL

M1_OUT_A

GND

M1_BEMF_VA

M1_OUT_B

GND

M1_BEMF_VB

M1_OUT_C

GND

M1_BEMF_VC

VM

GND

VM_Monitor
1.00k

R37

1.00k

R38

1.00k

R39

1.00k

R40

TP10 TP11 TP12 TP13

C
1

A
2

D10
D_LED_603

VREG_3V3

1.00k
R32

GND

TP7

GND

GND testpoint.
For easy probing.

TP8

GND

GND testpoint.
For easy probing.

TP9

GND

GND testpoint.
For easy probing.

Distribute over the board.

GVDD

C
1

A
2

D9
D_LED_603

GND

1.00k
R31

Actual resistance to be 
defined when LED is 
defined.

M1_EN_GATE

GND 1

GND 2

OUT 3VDD4

GND5

U6

LMT84DCK

VREG_3V3

GND

0.01μF
C30

0.01μF
C31

M1_FET_TEMP

GND

Bypass capacitor is to be placed within 5cm.

FET temperature sensing circuit.
Place close to the FET in the middle.

PWM chopping only on High side.
Slewrate control only on high side.
(To keep the shunt current sensing away 
from switching noise. Recommended by 
A.G.)

When Slewrate is changed by RC, mind 
the Deadtime by DTC.
1ohm -> approx. 50ns

M1_nSCS

nSCS cannot be connected 
directly to GND.
SPI logic needs to be reset 
by high level on nSCS.

4.7μF
C15

0.1μF
C24

GND

M1_DC_CAL

1μF

C16

1μF

C17

1μF

C18

C16 , C17 and C18 are 
decoupling capacitors, place 
close to each bridge of the 
inverter.

3.9

R20

3.9

R21

3.9

R22

3.9

R23

3.9

R25

3.9

R28

10.0k
R30

GND

1 2J10
JUMPER_2X100MIL

TP6

Since trip time of the fuse is rather long (several 
sec), is the capacitor able to withstand the 
reversed power supply?

VM

0.01μF
C29

3.3
R26

GNDGND_IN

10.0k
R29

20.0k
R27

D7

D1+1

GND 2

D2+ 3

D2- 4

VCC5

D1-6

U7

TPD4S009DBVRG4

GND

VREG_3V3

M1_BEMF_VA
M1_BEMF_VB
M1_BEMF_VC

VM_Monitor

M1_BEMF_VB

1
2

J9

ED1817-ND

270μF
C28

270μF
C21

30V

D5
SMAJ30CA

DRV8303 PVDD max at 70V
DRV10983 VCC max at 30V

GVDD

0

R8

0

R10

0.47μF
C34DNP

GND

0.47μF
C35DNP

GND

M1_BEMF_VA
0.47μF
C36DNP

GND

M1_BEMF_VC VM_Monitor
0.47μF
C37

GND

C34, C35, C36, C37 to be placed 
as close to the MCU as possible.

A place holder for 
board-to-board connector

4

7,8 1,2,3
5,6,

Q4
CSD17304Q3

27

R15

27

R18

27

R45

M
1_SL

M
1_SL

M
1_SL

40.2k
R33

40.2k
R34

40.2k
R35

40.2k
R36

3.60k
R41

3.60k
R42

3.60k
R43

3.60k
R44

PIC1401

PIC1402
COC14

PIC1501

PIC1502
COC15

PIC1601PIC1602

COC16

PIC1701PIC1702

COC17

PIC1801PIC1802

COC18

PIC1901PIC1902

COC19

PIC2001PIC2002

COC20

PIC2101

PIC2102
COC21

PIC2201PIC2202

COC22

PIC2401

PIC2402
COC24

PIC2501PIC2502

COC25

PIC2601PIC2602

COC26
PIC2701

PIC2702
COC27

PIC2801

PIC2802
COC28

PIC2901

PIC2902
COC29

PIC3001

PIC3002
COC30 PIC3101

PIC3102
COC31

PIC3201

PIC3202
COC32

PIC3301

PIC3302
COC33

PIC3401

PIC3402
COC34

PIC3501

PIC3502
COC35

PIC3601

PIC3602
COC36

PIC3701

PIC3702
COC37

PID501

PID502
COD5

PID701
PID702

COD7PID801

PID802
COD8

PID901

PID902 COD9

PID1001

PID1002 COD10

PIJ801

PIJ802

PIJ803

COJ8

PIJ901

PIJ902

COJ9

PIJ1001 PIJ1002
COJ10

PIL501 PIL502

COL5

PIL601 PIL602

COL6

PIL701 PIL702

COL7

PIQ101
PIQ102

PIQ107PIQ108
COQ1A

PIQ103
PIQ104

PIQ105PIQ106

COQ1B

PIQ201
PIQ202

PIQ207PIQ208
COQ2A

PIQ203
PIQ204

PIQ205PIQ206

COQ2B

PIQ301
PIQ302

PIQ307PIQ308
COQ3A

PIQ303
PIQ304

PIQ305PIQ306

COQ3B

PIQ401PIQ402PIQ403

PIQ404
PIQ405PIQ406PIQ407PIQ408

COQ4

PIR801 PIR802
COR8

PIR1001 PIR1002
COR10

PIR1501 PIR1502
COR15

PIR1601

PIR1602
COR16

PIR1701

PIR1702
COR17

PIR1801 PIR1802
COR18
PIR1901 PIR1902

COR19

PIR2001 PIR2002
COR20

PIR2101 PIR2102
COR21

PIR2201 PIR2202
COR22

PIR2301 PIR2302
COR23

PIR2401

PIR2402
COR24

PIR2501 PIR2502
COR25

PIR2601

PIR2602

COR26

PIR2701

PIR2702
COR27

PIR2801 PIR2802
COR28

PIR2901

PIR2902
COR29

PIR3001

PIR3002
COR30

PIR3101

PIR3102
COR31

PIR3201

PIR3202
COR32

PIR3301

PIR3302
COR33

PIR3401

PIR3402
COR34

PIR3501

PIR3502
COR35

PIR3601

PIR3602
COR36

PIR3701 PIR3702
COR37

PIR3801 PIR3802
COR38

PIR3901 PIR3902
COR39

PIR4001 PIR4002
COR40

PIR4101

PIR4102
COR41

PIR4201

PIR4202
COR42

PIR4301

PIR4302
COR43

PIR4401

PIR4402
COR44

PIR4501 PIR4502
COR45

PITP601
COTP6

PITP701
COTP7

PITP801
COTP8

PITP901
COTP9

PITP1001
COTP10

PITP1101
COTP11

PITP1201
COTP12

PITP1301
COTP13

PIU501

PIU502

PIU503

PIU504

PIU505

PIU506

PIU507

PIU508

PIU509

PIU5010

PIU5011

PIU5012

PIU5013

PIU5014

PIU5015

PIU5016

PIU5017

PIU5018

PIU5019

PIU5020

PIU5021

PIU5022

PIU5023

PIU5024

PIU5025

PIU5026

PIU5027

PIU5028

PIU5029

PIU5030

PIU5031

PIU5032

PIU5033

PIU5034

PIU5035

PIU5036

PIU5037

PIU5038

PIU5039

PIU5040

PIU5041

PIU5042

PIU5043

PIU5044

PIU5045

PIU5046

PIU5047

PIU5048

PIU5049

COU5

PIU601

PIU602

PIU603PIU604

PIU605

COU6

PIU701

PIU702

PIU703

PIU704

PIU705

PIU706

COU7
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LOGO
PCB

Texas Instruments

H1

NY PMS 440 0025 PH

H2

NY PMS 440 0025 PH

H3

NY PMS 440 0025 PH

H4

NY PMS 440 0025 PH

H5

1902C

H6

1902C

H7

1902C

H8

1902C

FID2
DNP

FID1
DNP

FID3
DNP

TIDA-00447
E1

PCB Number:
PCB Rev:

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 ChangeMe!

002 ChangeMe!

H9

SJ-5303 (CLEAR)

H10

SJ-5303 (CLEAR)

H11

SJ-5303 (CLEAR)

H12

SJ-5303 (CLEAR)

LOGO
PCB

Pb-Free Symbol

You should delete the nylon screws/standoffs and/or the 
bumpons as needed for your design (or substitute other parts 
from Hardware.IntLib).  Bumpons are cheaper, but provide less 
clearance.

Deleting anything else from this page may result in your EVM 
submission being rejected (until you add them back).

Update the Label Text in the Label Table as needed for each 
Assembly Variant. 

You can delete this note too.CO!PCB

COFID1 COFID2 COFID3

COH1 COH2 COH3 COH4

COH5 COH6 COH7 COH8

COH9 COH10 COH11 COH12

COLogo1 COLogo2

COZZ2

COZZ3

COZZ4
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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.
TI reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESD46, 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.
TI 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 TI
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.
TI 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 TI information in TI 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. TI 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 TI 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 TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.
Only those TI components that TI 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.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.IMPORTANT NOTICE
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