TIDA-010056

+54vDC Y

\ 2

DRV8350R

Three Phase
Gate Driver

DC/DC

T

CSD19536KTT (x6)
&

5%

—
H—
I—

141

Jf—
I
—

13T

2 Ly

TPS709

Frwm

3.3V

h 4

ow g0

TMP235

MSP430FR2355

BEMF sense

BLDC
MOTOR

(Hall
Sensor)

DRV5013

Orderable: N/A

Designed for: Public Rell

[Mod. Date: 5/28/2019

TID #: 010056

Project Title: 54V, 1.5kW, 3-Phase BLDC Drive Power stage

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.

Number: TIDA-010056 |[Rev: E2 |Sheet Title:
SVN Rev: Not in version control Assembly Variant: 001 [Sheet: 1 of 5
Drawn By: Manu File: TIDA-010056_coversheet.SchDoc \Size: B

13 TEXAS
INSTRUMENTS

http://www.ti.com

Engineer: Manu Balakrishnan

2

4

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

© Texas Instruments 2019

5




1 2 3 4 5 6
. Three Phase Inverter with Current Sensing
Three Phase gate Driver
DNP Ul
veol ° Py 5 lvm VDRAIN 8 1ype
8 A —C3
2| me cs ST 7 e GHA GH 0.1uF
s 10uF ot 1F \ sHA |2 T
15V| : J_f CPH "
= = cs GLA GLA
GND  GND T 0.047uF 4 VDC
CPL
DVDD eHB L {GHB 'S ® * ® *
C9 ||duF g 40 16 o~ ~ ~
GND.|||—”—I— DVDD SHB SHB DNB DNP DNP
” GLe 12 GLB GHA I le %01 GHB 1 e %02 GHC 1 e %03
ENABLE —] ] ja |
-~ CSD19536KTT CSD19536KTT CSD19536KTT
34 18 D @ DNP Die @ DNP Die @ DNP
= INHA GHC GHC
GND 35 o) INLA 1 [SHA —6—@ SHB 3 [SHC —6——@
= 33y 36 SHC SHC [ ——=C11 [ ——Ci12 [ ——C10
—_ = INHB 2 2.2uF 2.2UF 2.2UF
o~ o~ N
= INLB GLC GLC C16 c17 c1s
— — —
Ra o 38 | \nme 1 __}Q4 3900pF IS 1 u—}os 3900pF 1 u—}oe 3900pF
0 39 . INLC sic 2 sLC ] ] —
= CSD19536KTT CSD19536KTT DNP CSD19536KTT
)y 29 o ™ R14 brie ® R15 ® R16
DNP——6—6 DopES SLA ] 1.50 <5 | 1.50 SLC ] 1.50
SDI DNP 30 -] IDRIVE/SDI NC 22
DVDDl DNP——® pnP —e— 31t ypsiscLk SLB [ 14 S8 33V
GND!| -
18.0K DVDD RlODN';Sk_“ 32 | naTscs GND-Il C19] | 0.1uF us
GND'Il 13 5 1 R23
NC [—= R22 Vs ouTt o
28 | FAULT SLA fo-1L ljos  Lros 100 L3 s
R66 2% 20001 0001 cal 4 2 €23
3_3v|—18/6vk—o =_NC : : R27 3300pF — IN- GND ——| 1000pF
" 23 12 1(3'6 - =
NC NC DFLS1200-7 INA1BOA3IDBVT = N
24 D2 — GND GND
£ INC ||.GND =
BST -4 | GND
25 NC L1
c24 = 15v
sw | 42_g 10nF ~ R28
D3 L et 330uH I 1
VGD - - VIN 43 |y I
33uH B f48 50V $20.0k
3000pF 2.20F
DFLS1200-7 " [ 3000pF o
VGLS RCL . . .
R3L DC bus and BEMF Voltage Sensing Circuit On/Off to Reduce Sleep Power
C21=— RT/SD ket R32  y|N SR33 LR34 0.91 D4
W 3 s
100v Ve 249K F133k 7402 X Green 3 ll_bl
.3uF 1 VGD J
PGND O < o Q
1 & ) %) e
41 = =
DGND oD oD Lras VDC VGD
AGND | 2L DNP DNP DNP 1 o7
49 SR43 o FMMT593TA
PAD ' < ' © $97.6k
DRV8350RHRGZT = ! u
= DNP = DNP =
GND & & R48
) 2.00M
DNP DNP DNP Lrar o33
2191k | 0.1uF Q8
S TacaTa
_ _ _ ¢
<(I mI ol
'8 w TR _
. ; : N =
@ o y GND =

Orderable: N/A

Designed for: Public Rell

[Mod. Date: 5/28/2019

TID #: 010056

Project Title: 54V, 1.5kW, 3-Phase BLDC Drive Power stage

13 TEXAS

Number: TIDA-010056 \Rev: E2

Sheet Title:

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
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 4

SVN Rev: Not in version control Assembly Variant: 001 [Sheet: 2 of 5

Drawn By: Manu File: TIDA-010056_Pagel.SchDoc [Size: B http://www.ti.com

Engineer: Manu Balakrishnan Contact: http://www.ti.com/support © Texas Instruments 2019
5 6




1 2 3 4 5 6
MCU Circuit
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Note: The hall sensor must be connected in proper
seguence to match with the winding connections.

Note: Connect an external 20k POT at J8
Pin No.2 should be the midpoint
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Z71

Label Assembly Note

This Assembly Note is for PCB labels only

272

Assembly Note

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

Z73

Assembly Note

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

z74

Assembly Note

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

Orderable: N/A

Designed for: Public Rel

[Mod. Date: 5/28/2019

TID #: 010056

Project Title: 54V, 1.5kW, 3-Phase BLDC Drive Power stage

Number: TIDA-010056 \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.

13 TEXAS
INSTRUMENTS

2 ‘ 3 4

SVN Rev: Not in version control Assembly Variant: 001 [Sheet: 5 of 5

Drawn By: Manu File: TIDA-010056_Hardware.SchDoc \Size: B http://www.ti.com

Engineer: Manu Balakrishnan Contact: http://www.ti.com/support © Texas Instruments 2019
5 6




IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for TI products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2019, Texas Instruments Incorporated


http://www.ti.com/legal/termsofsale.html
http://www.ti.com

	Schematics("All Documents",Physical)
	TIDA-010056_coversheet.SchDoc(TIDA-010056_coversheet)
	TIDA-010056_Page1.SchDoc(TIDA-010056_Page1)
	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

	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

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	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

	J2
	J2-1
	J2-2

	J3
	J3-1
	J3-2

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	Q4
	Q4-1
	Q4-2
	Q4-3

	Q5
	Q5-1
	Q5-2
	Q5-3

	Q6
	Q6-1
	Q6-2
	Q6-3

	Q7
	Q7-1
	Q7-2
	Q7-3

	Q8
	Q8-1
	Q8-2
	Q8-3

	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

	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

	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

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R66
	R66-1
	R66-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25
	U1-26
	U1-27
	U1-28
	U1-29
	U1-30
	U1-31
	U1-32
	U1-33
	U1-34
	U1-35
	U1-36
	U1-37
	U1-38
	U1-39
	U1-40
	U1-41
	U1-42
	U1-43
	U1-44
	U1-45
	U1-46
	U1-47
	U1-48
	U1-49

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


	Ports
	BEMF_A
	BEMF_AL
	BEMF_B
	BEMF_BL
	BEMF_C
	BEMF_CL
	DC_FB
	ENABLE_GD
	FAULT
	GHA
	GHA
	GHB
	GHB
	GHC
	GHC
	GLA
	GLA
	GLB
	GLB
	GLC
	GLC
	IA_IDC
	INH_A
	INH_B
	INH_C
	INL_A
	INL_B
	INL_C
	POWER_ON
	SCLK
	SCS
	SDI
	SDO
	SHA
	SHA
	SHA
	SHB
	SHB
	SHB
	SHC
	SHC
	SHC
	SLA
	SLA
	SLB
	SLB
	SLC
	SLC


	TIDA-010056_Page2.SchDoc(TIDA-010056_Page2)
	Components
	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	D5
	D5-1
	D5-2

	D6
	D6-1
	D6-2

	D7
	D7-1
	D7-2

	J4
	J4-1
	J4-2
	J4-3
	J4-4

	J5
	J5-1
	J5-2

	J6
	J6-1
	J6-2

	J7
	J7-1
	J7-2
	J7-3
	J7-4
	J7-5

	J8
	J8-1
	J8-2
	J8-3
	J8-4

	J9A
	J9-1
	J9-3
	J9-5
	J9-7

	J9B
	J9-2
	J9-4
	J9-6
	J9-8

	J10
	J10-1
	J10-2
	J10-3
	J10-4

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R57
	R57-1
	R57-2

	R58
	R58-1
	R58-2

	R59
	R59-1
	R59-2

	R60
	R60-1
	R60-2

	R61
	R61-1
	R61-2

	R62
	R62-1
	R62-2

	R63
	R63-1
	R63-2

	R64
	R64-1
	R64-2

	R65
	R65-1
	R65-2

	S1
	S1-1
	S1-2

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20
	U2-21
	U2-22
	U2-23
	U2-24
	U2-25
	U2-26
	U2-27
	U2-28
	U2-29
	U2-30
	U2-31
	U2-32
	U2-33
	U2-34
	U2-35
	U2-36
	U2-37
	U2-38
	U2-39
	U2-40
	U2-41
	U2-42
	U2-43
	U2-44
	U2-45
	U2-46
	U2-47
	U2-48

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7

	U4
	U4-1
	U4-2
	U4-3


	Ports
	BEMF_A
	BEMF_A
	BEMF_A
	BEMF_AL
	BEMF_B
	BEMF_B
	BEMF_BL
	BEMF_C
	BEMF_C
	BEMF_C
	BEMF_CL
	DC_FB
	DC_FB
	DIR
	DIR
	ENABLE_GD
	ENABLE_GD
	FAULT
	FAULT
	HA
	HA
	HB
	HB
	HC
	HC
	IA_IDC
	IA_IDC
	INH_A
	INH_A
	INH_B
	INH_B
	INH_C
	INH_C
	INL_A
	INL_A
	INL_B
	INL_B
	INL_C
	INL_C
	LED
	LED
	POWER_ON
	POWER_ON
	RST
	RST
	SCLK
	SCS
	SDI
	SDO
	Speed_Ref
	Speed_Ref
	Temp_sense
	Temp_sense
	TEST
	TEST
	UART_RX
	UART_RX
	UART_TX
	UART_TX


	TIDA-010056_Hardware.SchDoc(TIDA-010056_Hardware)
	Components
	!PCB1
	H1
	H2
	Logo1
	Logo2
	LOGO3
	Logo4
	Logo5
	ZZ1
	ZZ2
	ZZ3
	ZZ4




