
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

1 5

5/28/2019

TIDA-010056_coversheet.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

54V, 1.5kW, 3-Phase BLDC Drive Power stageProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2019
Drawn By:
Engineer:

Manu
Manu Balakrishnan

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.

Not in version controlSVN Rev:
TIDA-010056Number: Rev: E2

TID #: 010056
Orderable: N/A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

2 5

5/28/2019

TIDA-010056_Page1.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

54V, 1.5kW, 3-Phase BLDC Drive Power stageProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2019
Drawn By:
Engineer:

Manu
Manu Balakrishnan

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.

Not in version controlSVN Rev:
TIDA-010056Number: Rev: E2

TID #: 010056
Orderable: N/A

Three Phase gate Driver

GND

VDC VGD

POWER_ON

3

1

2

Q7
FMMT593TA

3.30k

R49

2.00M
R48

D1
390uF

C1

VDC

GND

1

3
2

Q1

CSD19536KTT

1

3
2

Q4

CSD19536KTT

1

3
2

Q2

CSD19536KTT

1

3
2

Q3

CSD19536KTT

1

3
2

Q5

CSD19536KTT

1

3
2

Q6

CSD19536KTT

GND

VDC

GHA

GLA

GHB

GLB

GHC

GLC

SHA SHB SHC

SLCSLBSLA

0.001
R24

0.001
R25

1.50
R1DNP 1.50

R2DNP

1.50
R14

1.50
R15

1.50
R3DNP

1.50
R16

IA_IDC

GND

100

R23

0.1uFC19GND

GND

1000pF
C23

3.3V

OUT 1

GND 2

IN+3

IN-4

VS5

INA180A3IDBVT

U5

3300pF
C21

0.047uF
C8

VGD

GND

33uH

L2
D3

DFLS1200-7

1uFC9

GND GND

GND

ENABLE_GD

VCC

FAULT

GHA

GLA

GHB

GLB

GHC

GLC

SHA

SHB

SHC

SLC

SLB

VDC

15V

GND

GND

Green

2
1

D4

GND

D2 DFLS1200-7

50V
3000pF

C25
50V
2.2uF

C26

0.91
R31

20.0k
R29

4.02k
R34

GND

INH_C

INL_B
INH_B

INL_A
INH_A

INL_C10.0k
R7DNP

3.3V

SCS

SCLK

SDI

SDO 100R9DNP

100R13DNP

100R17DNP

SLA

VDC

VGD

15V

10uF
C5

0.47uF
C32

100V
3.3uF

C29
100V
3.3uF

C27

10.0k

R66
3.3V

100V
0.1uF

C30
100V
0.1uF

C28

0.1uF

C6

330uH

L1

133k
R33

VGLS2

VCC44

DGND 41

RCL 46

CPH4

CPL3

DVDD40

ENABLE33

FB 48

GHA 8

GHB 17

GHC 18

GLA 10

GLB 15

GLC 20

RT/SD 47

IDRIVE/SDI30

INHA34

INHB36

INHC38

INLA35

INLB37

INLC39

MODE/SDO29

NC 12

PAD 49

PGND 1

SHA 9

SHB 16

SHC 19

SLA 11

SLB 14

SLC 21

SW 42

VCP7

VDRAIN 6

VDS/SCLK31

VIN43

VM5

FAULT28

NC 13

NC 22

NC23

NC24

NC25

NC26

NC/SCS32

AGND 27

BST 45

DRV8350RHRGZT

U1

GND

DVDD

DVDD

GND

DVDD

GND

20.0k
R30

VIN

VIN

75kR5DNP

75kR10

S
H

A

S
H

B

S
H

C

B
E

M
F_

A

B
E

M
F_

B

B
E

M
F_

C

B
E

M
F_

A
L

B
E

M
F_

B
L

B
E

M
F_

C
L

D
C

_F
B

2.00M

R35

2.00M

R39

VGD

GND

0.1uF
C33

191k
R47

249k
R36DNP

23.2k
R46DNP 3

1

2

Q8
FMMT493TA

0.1uF
C3

1 2

J1
DNP

1 2
J2

1 2

J3

390uF

C2

1µF
C7

1µF
C31

1nF
C20DNP

1nF
C48DNP

1nF
C22DNP

1nF
C46DNP

1nF
C49DNP 1nF

C47DNP

10nF
C24

0
R4

0
R28

249k
R37DNP 249k

R38DNP

249k
R40DNP 249k

R41DNP 249k
R42DNP

249k

R32

97.6k
R43

3900pF
C13DNP

3900pF
C16

3900pF
C14DNP

3900pF
C17

3900pF
C15DNP

3900pF
C18

18.0k

R6
18.0kR8DNP

23.2k
R45DNP 23.2k

R44DNP

10.0

R22

10.0

R27

Three Phase Inverter with Current Sensing

DC bus and BEMF Voltage Sensing Circuit On/Off to Reduce Sleep Power

2.2uF
C11

2.2uF
C12

2.2uF
C10

2.2uF
C4

PIC101 

PIC102 

COC1 PIC201 

PIC202 

COC2 PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 PIC702 
COC7 

PIC801 

PIC802 COC8 

PIC901 PIC902 
COC9 

PIC1001 

PIC1002 
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 

PIC1901 PIC1902 
COC19 

PIC2001 

PIC2002 
COC20 

PIC2101 

PIC2102 
COC21 

PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 

PIC3101 

PIC3102 
COC31 

PIC3201 

PIC3202 
COC32 

PIC3301 

PIC3302 
COC33 

PIC4601 

PIC4602 
COC46 

PIC4701 

PIC4702 
COC47 PIC4801 

PIC4802 
COC48 

PIC4901 

PIC4902 
COC49 

PID101 

PID102 
COD1 

PID201 PID202 

COD2 

PID301 PID302 

COD3 

PID401 

PID402 
COD4 

PIJ101 PIJ102 
COJ1 

PIJ201 PIJ202 
COJ2 

PIJ301 PIJ302 
COJ3 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PIQ101 

PIQ102 

PIQ103 
COQ1 PIQ201 

PIQ202 

PIQ203 
COQ2 PIQ301 

PIQ302 

PIQ303 
COQ3 

PIQ401 

PIQ402 

PIQ403 
COQ4 PIQ501 

PIQ502 

PIQ503 
COQ5 PIQ601 

PIQ602 

PIQ603 
COQ6 

PIQ701 
PIQ702 PIQ703 

COQ7 

PIQ801 

PIQ802 

PIQ803 
COQ8 

PIR101 

PIR102 
COR1 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 
COR4 

PIR501 PIR502 
COR5 

PIR601 PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 PIR802 
COR8 

PIR901 PIR902 
COR9 

PIR1001 PIR1002 
COR10 

PIR1301 PIR1302 
COR13 PIR1401 

PIR1402 
COR14 

PIR1501 

PIR1502 
COR15 

PIR1601 

PIR1602 
COR16 

PIR1701 PIR1702 
COR17 

PIR2201 PIR2202 
COR22 PIR2301 PIR2302 

COR23 

PIR2401 

PIR2402 
COR24 

PIR2501 

PIR2502 
COR25 

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 

PIR4601 

PIR4602 
COR46 

PIR4701 

PIR4702 
COR47 

PIR4801 

PIR4802 
COR48 

PIR4901 PIR4902 
COR49 

PIR6601 PIR6602 
COR66 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

PIU1017 

PIU1018 

PIU1019 

PIU1020 

PIU1021 

PIU1022 

PIU1023 

PIU1024 

PIU1025 

PIU1026 

PIU1027 

PIU1028 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

PIU1033 

PIU1034 

PIU1035 

PIU1036 

PIU1037 

PIU1038 

PIU1039 

PIU1040 

PIU1041 

PIU1042 

PIU1043 

PIU1044 

PIU1045 

PIU1046 

PIU1047 

PIU1048 

PIU1049 

COU1 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

COU5 

POBEMF0A 

POBEMF0AL 

POBEMF0B 

POBEMF0BL 

POBEMF0C 

POBEMF0CL 

PODC0FB 

POENABLE0GD 

POFAULT 

POGHA POGHB POGHC 

POGLA POGLB POGLC 

POIA0IDC 

POINH0A 

POINH0B 

POINH0C 

POINL0A 

POINL0B 

POINL0C 

POPOWER0ON 

POSCLK 

POSCS 

POSDI 

POSDO 

POSHA 

POSHB POSHC 

POSLA 
POSLB 

POSLC 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

3 5

5/28/2019

TIDA-010056_Page2.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

54V, 1.5kW, 3-Phase BLDC Drive Power stageProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2019
Drawn By:
Engineer:

Manu
Manu Balakrishnan

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.

Not in version controlSVN Rev:
TIDA-010056Number: Rev: E2

TID #: 010056
Orderable: N/A

GND GNDGND

3.3V3.3V3.3V

GND

YELLOW

2
1

D6

GREEN

2
1

D7

3.3V

FAULT

RED

2
1

D5

LED Indication

MCU Programming Connector

Hall Sensor Interface Onboard Temperature SensorSPEED Reference

GND

Speed_Ref

3.3V

3.3V

GND

DIR

DIRECTION Change

Temp_sense

UART_TX
UART_RX

3.3 V Linear Regulator

Note: The hall sensor must be connected in proper
sequence to match with the winding connections.

Note: Connect an external 20k POT at J8
Pin No.2 should be the midpoint

LED

GND 3

VOUT 2VDD1

TMP235A4DBZR

U4

10.0k

R60

OUT 1

NC2

GND 3

EN4

NC5

IN6

PAD 7

TPS70933DRVR

U3 3.3V

GND

10uF
C38

GND

15V

GND
0.1uF
C39

0.1uF
C40

0.1uF
C45 0.1uF

C441.00k
R59

1.00k
R64

1.00k
R65

10.0k

R62
POWER_ON

POWER_ON

2.2uF

C37 2.00M
R53

UART_RX

Temp_sense

INH_A

DIR

INL_C

Speed_Ref

UART_TX

3.3V

GND

LED

RST

TEST

INH_C
INL_B
INH_BHA

HB
HC

FAULT

SDO

SCS

SDI

SCLK

GND

DVCC6

DVSS 7

P1.0/UCB0STE/SMCLK/COMP0.0/A0/VEREF+/DAC0REF3

P1.1/UCB0CLK/ACLK/OA0O/COMP0.1/A12

P1.2/UCB0SIMO/UCB0SDA/TB0TRG/OA0-/A2/VEREF-1

P1.3/UCB0SOMI/UCB0SCL/OA0+/A348

P1.4/UCA0STE/TCK/A4/DAC1REF34

P1.5/UCA0CLK/TMS/OA1O/A533

P1.6/UCA0RXD/UCA0SOMI/TB0.1/TDI/TCLK/OA1-/A632

P1.7/UCA0TXD/UCA0SIMO/TB0.2/TDO/OA1+/A7/VREF+31

P2.0/TB1.1/COMP0.O30

P2.1/TB1.2/COMP1.O29

P2.2/TB1CLK/HOUT28

P2.3/TB1TRG27

P2.4/COMP1.111

P2.5/COMP1.010

P2.6/MCLK/XOUT9

P2.7/TB0CLK/XIN8

RST/NMI/SBWTDIO 5

TEST/SBWTCK 4

P4.7/UCB1SOMI/UCB1SCL 12
P4.6/UCB1SIMO/UCB1SDA 13

P4.5/UCB1CLK 14
P4.4/UCB1STE 15

P6.6/TB3CLK 16
P6.5/TB3.6 17
P6.4/TB3.5 18
P6.3/TB3.4 19
P6.2/TB3.3 20
P6.1/TB3.2 21
P6.0/TB3.1 22

P4.3/UCA1TXD/UCA1SIMO/UCA1TXD 23
P4.2/UCA1RXD/UCA1SOMI/UCA1RXD 24

P4.1/UCA1CLK 25
P4.0/UCA1STE/ISOTXD/ISORXD 26

P3.7/OA3+35
P3.6/OA3-36
P3.5/OA3O37
P3.4/SMCLK/DAC3REF38

P5.4 39
P5.3/TB2TRG/A11 40
P5.2/TB2CLK/A10 41

P5.1/TB2.2/MFM.TX/A9 42
P5.0/TB2.1/MFM.RX/A8 43

P3.3/OA2+44
P3.2/OA2-45
P3.1/OA2O46
P3.0/MCLK/DAC2REF47

MSP430FR2355TPTR

U2

INL_A

BEMF_AL
BEMF_BL

BEMF_CL

BEMF_C
BEMF_A

BEMF_C

BEMF_A
BEMF_B

DC_FB

0.1uF
C35

3.32

R50

ENABLE_GD

IA_IDC

GND

HA
HB
HC

3.3V

3.3V

GND

3.
30

k
R

54

3.
30

k
R

55

3.
30

k
R

56

1000pF
C41

1000pF
C43

1000pF
C42

100R57
100R58
100R61

1.00M
R63

3.3V3.3V

RST

TEST

GND GND GND

1
2

S11000pF
C36

47.0k
R51

100

R52

1
2

J5

4

1
2
3

J4

5
4

1
2
3

J7

1
2

J6

4

1
2
3

J8

1

3

5

7

J9A

61300821121

2

4

6

8

J9B

61300821121

4

1
2
3

J10
BEMF_A

BEMF_C
BEMF_B

DC_FB

INH_A

INL_CINH_C

INL_BINH_B

INL_A

ENABLE_GD IA_IDC

10µF
C34

Interface for External MCU Control

Provision for UART communication

MCU Circuit

PIC3401 

PIC3402 
COC34 

PIC3501 

PIC3502 COC35 

PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 

COC37 PIC3801 

PIC3802 
COC38 

PIC3901 

PIC3902 
COC39 

PIC4001 

PIC4002 COC40 

PIC4101 

PIC4102 
COC41 PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 
COC44 PIC4501 

PIC4502 COC45 

PID501 

PID502 
COD5 

PID601 

PID602 
COD6 

PID701 

PID702 
COD7 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

COJ4 

PIJ501 

PIJ502 

COJ5 

PIJ601 

PIJ602 

COJ6 

PIJ701 

PIJ702 

PIJ703 

PIJ704 

PIJ705 

COJ7 
PIJ801 

PIJ802 

PIJ803 

PIJ804 

COJ8 

PIJ901 

PIJ903 

PIJ905 

PIJ907 

COJ9A 

PIJ902 

PIJ904 

PIJ906 

PIJ908 

COJ9B 

PIJ1001 

PIJ1002 

PIJ1003 

PIJ1004 

COJ10 

PIR5001 PIR5002 
COR50 

PIR5101 

PIR5102 
COR51 

PIR5201 PIR5202 

COR52 

PIR5301 

PIR5302 
COR53 

PIR5401 

PIR5402 COR54 

PIR5501 

PIR5502 COR55 

PIR5601 

PIR5602 COR56 

PIR5701 PIR5702 
COR57 

PIR5801 PIR5802 
COR58 

PIR5901 

PIR5902 
COR59 PIR6001 PIR6002 

COR60 

PIR6101 PIR6102 
COR61 

PIR6201 PIR6202 
COR62 

PIR6301 

PIR6302 
COR63 

PIR6401 

PIR6402 
COR64 

PIR6501 

PIR6502 
COR65 

PIS101 

PIS102 
COS1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 

PIU2011 

PIU2012 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

PIU2017 

PIU2018 

PIU2019 

PIU2020 

PIU2021 

PIU2022 

PIU2023 

PIU2024 

PIU2025 

PIU2026 

PIU2027 

PIU2028 

PIU2029 

PIU2030 

PIU2031 

PIU2032 

PIU2033 

PIU2034 

PIU2035 

PIU2036 

PIU2037 

PIU2038 

PIU2039 

PIU2040 

PIU2041 

PIU2042 

PIU2043 

PIU2044 

PIU2045 

PIU2046 

PIU2047 

PIU2048 

COU2 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 

COU3 

PIU401 PIU402 

PIU403 

COU4 

POBEMF0A 

POBEMF0AL 

POBEMF0B 

POBEMF0BL 

POBEMF0C 

POBEMF0CL 

PODC0FB 

PODIR 

POENABLE0GD 
POFAULT 

POHA 
POHB 
POHC 

POIA0IDC 

POINH0A 

POINH0B 

POINH0C 

POINL0A 

POINL0B 

POINL0C 

POLED 

POPOWER0ON 

PORST 

POSCLK 
POSCS 

POSDI 
POSDO 

POSpeed0Ref 
POTemp0sense 

POTEST 

POUART0RX 
POUART0TX 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

5 5

5/28/2019

TIDA-010056_Hardware.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

54V, 1.5kW, 3-Phase BLDC Drive Power stageProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2019
Drawn By:
Engineer:

Manu
Manu Balakrishnan

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.

Not in version controlSVN Rev:
TIDA-010056Number: Rev: E2

TID #: 010056
Orderable: N/A

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
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