2 5] | L
Connector
SERVO_POWER(]
Vbus<]
DENA
DENB o
DENC cd
D PWMA EMF_AG
D PWMB EMF_B(
D PWMC EMF_C
Temp<
File: Connector.kicad_sch
Pre—Driver Half Bridges Sensar Power
GHA D GHA Shunt_A_PC} IIA_RAW_R
SHAI SHA Shunt_A_NC} IIA_RAW_N
. e Shunt_B_PQ] F11B_RAW_R s (eERCSAOHER
Can GHB DGHB Shunt_B_NOJ [11B_RAW_| 18]
o SHB SHE A
PDENB——— oLB Kol Shunt_C_PC} [1IC_RAW_H P
ENC Shunt_C_N] [IC_RAW_ ]
PYMA (SZHE )(c.‘,:IE 1SHA EMF-AT
H SH
PPWMB——— [1SHB EMF-BH]
PyME GLC DGLC
v [ISHC ———EMF€H
T o |

File: Pre—Driver.kicad_sch

File: Half Bridges.kicad_sch

H1
MountingHole
H2
MountingHole
H3
MountingHole
H4
MountingHole

File: Sensor.kicad_sch

File: Power.kicad_sch

Santiego

Sheet: /
File: QueDriver.kicad_sch

Title: QueDriver

Size: A4 [ Date: Rev: vi
KiCad E.D.A. 9.0.0 Id: 1/16
2 b | [




[ 2 RS | [ | |
vcce
U1
c1 , MP6530GR-Z GND
100nF VREG +5V
35v 1 29 Disable short circuit protection
Cﬁ_E > VIN EPAD >8 Deadtime=3.7*200=740ns R2
Skt 3—|CPA GND—o—#1 00K o 100K SLE
S 35V VREG & CPB DT 6 = SW_SPD'{ R3
OCREF +5V 1K
A0y r ng\F/ I IC3S 4 2 \é';'El'/g NSLEEP g‘s# NFAULT  nSLEEP has an interval pulldown * M?
GND 16V 7 SHA NFAULTT so it must be driven high ’ C D GND
GHAGT GHA ENATGENA for the device to operate R54 D1
GLAG——=—GLA ENB—S—<ENB 1K
o I —1BSTB ENC—2L qenc Y
s#Bg—1 0 SHB PWMA(—£2—aPWMA NFAULT
Value related to MOSFET, X5R/X7R, >25V  upn 4 = GHB PWMB = APWMB
470nF EGLBC 13 Gl PR 17 JALIE N Dé; FAULT i en—drain output, and it
5 _ q L n is an open—drain output, i
25Vl . 14 gazc Iéfg 16 DOLC $2 Dizstlefticpeen e N is driven low when a fault condition occurs
SHeG S
GHCL5 pcHe GND
Sheet: /Pre—Driver/
File: Pre—Driver.kicad_sch
Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 2/16
| 2 b | 4 | I




i 7 I 3 i ]
vee
Half Bridge A .
lialgBridgelB Half Bridge C
Highside( Highsided] Highsided
GHAD——D GH
N GilbP——p i NT3 GHCD—DGH
NetTie 2 NetTie_2 I
SHAD——PSH Shunt_PO}—————OIShunt_A_P = NetTie_2
. — -
SHBD——PSH Shunt_Pr] Shunt_B_P e o Shunt P Shunt Cp
GLAD—PGL
Wz D=L NT4 6LCO—P 6L
NetTie 2 NetTie_2 pIe
Lowsidel} Shunt_A_N o - NetTie_2
LowsideQ Sum Lowside] Shunt_C_N
File: Half Bridge.kicad_sch = = 5
IFles Gl Enidigad dendl el File: Half Bridge.Kicad_sch
GND

Sheet: /Half Bridges/
File: Half Bridges.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 3/16

T




+3V3 +3V3

1Vé65
c7
100nF i
Voltage Follower Biasing
GND
Phase A Current UEE
1V65 5 1v6s vee
IA_RAW_PC} D 1_RAW_P [ E— )Y DAL Vo e
IA_RAW_NC} D I_RAW_N
File: Current Sensor.kicad_sch IAltes (17 Seneeriizail.od
Phase B Current haseRAIEH
»—D1V65
IB_RAW_PO———P I_RAW_P IO———-3IB St PRI e EMF_A
IB_RAW_NC} D |I_RAW_N
File: Current Sensor.kicad_sch IAltes (17 Seneeriizail.od
Phase C Current Phase B EMF
—P1V65
IC_RAW_PO——PI_RAW_P I————-3IC SHBO——-—/PV_RAW VO—OEMF_B
IC_RAW_NO—DI_RAW_N
File: Current Sensor.kicad_sch File: EMF Sensor.kicad_sch
Phase C EMF
SHCO——-/PV_RAW VOr—OEMF_C

File: EMF Sensor.kicad_sch

Sheet: /Sensor/
File: Sensor.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 4/16

1 I 2 I 3 I 4




1 I 2 I 3 I & ol [ 6 [ 7 [ 8
[+4
w
=
o
a
Control board power supply c
vce +5V z +3V3
(]
(%)
u3 c11
TPS5430DDA 10nF o PWR_FLAG R21 R22 R23 R24
7 10K 1K 1K 1K
vce # VIN BOOT +5V
ouF o D13 el o5 L cie
. - B340A-13—F T 22°“FT 100nF, D2 D3 D4 D5
X EN =t VSENSE § LED § LED § LED § LED
GND = ‘L
GND
GND GND GND GND
GND Design Target R8
Input V 9-21v 3.24k
Input ripple V 300mvV
Output ripple V 30mV
Output | rating 3A
Freq 500kHz
GND
vcce
CR1 CR2 CR3 CR& CR5 _L €29 _L €30 _L €32 _L €50 _L €51 _L €52 _L €53 _L C54 _L €55 _L c56
100uF 100uF 100uF 100uF 100uF 100uF 100uF 100uF 100uF 100uF
MA A MA A MA A MA A
SN2 SN2 SN2 SN2 SRR 50V 50V 50V 50V 50V 50V 50V 50V 50V 50V
é Avoid voltage sgznk h h h - . h h h h h h h h
and overvoltage protection Bulk capacitance
GND
>1uF, X7R(lower ESR, larger value)
us J— C31
RT9013-33GB =T 10uf
Servo power supply U +5V
5 5 PWR_FLAG
EN vout —
+3V3
oND |2 j_ €33
10uF
U4 ceramic, >1uf, >5mR
c12 12
TPS5430DDA 10nF PWR_FLAG
18uH
vee #7 VIN BOOT 1—' QSERVO_POWER ~
c10
DAL i, c14 i, <15 _L 17 GND
Aoy? 2 g 220uF 220uF
=% B340A-13-F 100nF 2
SEN 22 vsense o
GND —o ‘L
GND A
° c{' :) Sw1
GND 8 CD 10K
GND
Sheet: /Power/
File: Power.kicad_sch
Title:
Size: A3 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 5/16
1 [ 2 [ & [ ) 5 I 6 I I 8




12 13 15
PARIALE Conn_01x10 Conn_01x04 Conn_01x04
vee L0 sy 4 qiA 4 GEMF_A I
49 & GND 3 ais 3 QEMF_B  Conn_01x02
n -3 GND i’ Ic i’ EMF_C 2 o
XT30UPB—M =—<PWMC Temp Vbus 1 ]
46 qpwms jjcsgnvoyowm
=43 gpwma
S2QENC
GND 43 qens
PWR_FLAG 42 qena )
B 1 Height=5MM

Sheet: /Connector/
File: Connector.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 6/16

2 | 3 | 4 I 5 I




+3V3
1V65
R25 ggz CH
1K o Tr 100nF
3 ué
I_RAW_P' + s
4 -
C34 -
1nF R26 | G
1K
I_RAW_N
Place the decoupling capacitors %
as close as possible GND GAIN=30

Sheet: /Sensor/Phase A Current/
File: Current Sensor.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 7/16

I 3 I [ I 5 I




+3V3
1V65
R29 ggi Cc37
1K o Tr 100nF
3 u7
I_RAW_P' + s
4 -
C36 -
1nF R30 | G
1K
I_RAW_N
Place the decoupling capacitors %
as close as possible GND GAIN=30

Sheet: /Sensor/Phase B Current/
File: Current Sensor.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 8/16

I 3 I [ I 5 I




+3V3
1V65
R33 ggz C39
1K o Tr 100nF
3 us
I_RAW_P' + s
4 -
C38 -
1nF R34 | G
1K
I_RAW_N
Place the decoupling capacitors %
as close as possible GND GAIN=30

Sheet: /Sensor/Phase C Current/
File: Current Sensor.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 9/16

I 3 I [ I 5 I




GND

c40
100nF

DIv=15

Sheet: /Sensor/VCC/
File: EMF Sensor.kicad_sch

Title:

Size: A4 [ Date: Rev:

KiCad E.D.A. 9.0.0 Id: 10/16
T




GND

Cu1
100nF

DIv=15

Sheet: /Sensor/Phase A EMF/
File: EMF Sensor.kicad_sch

Title:

Size: A4 [ Date: Rev:

KiCad E.D.A. 9.0.0 Id: 11/16
3 4 |




GND

Cu2
100nF

DIv=15

Sheet: /Sensor/Phase B EMF/
File: EMF Sensor.kicad_sch

Title:

Size: A4 [ Date: Rev:

KiCad E.D.A. 9.0.0 Id: 12/16
3 4 |




GND

C43
100nF

DIv=15

Sheet: /Sensor/Phase C EMF/
File: EMF Sensor.kicad_sch

Title:

Size: A4 [ Date: Rev:

KiCad E.D.A. 9.0.0 Id: 13/16
3 4 |




R45
HighsideD- 3SR *
_L (o
D6
Q1 2.2uF 50V
GH N4148WS i
| TPHLR403NL Bulk capacitor
GND
R46
SHD 3R ——> Motor Phase
D7
L Q2
& MRS E) TPH1R403NL
Shunt_PC3
R47
1mR 3W  |MAX=sqrt(3,0.001)=54.7A
Lowside[}

cu45
10nF 50V

0.01uF-1uF HS-LS capacitor provide a stable ground
to work with bulk capacitor
Place it as close as possilbe to FET

Sheet: /Half Bridges/Half Bridge A/

File: Half Bridge.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 14/16

T




R48
HighsideD- 3SR ‘I
D8 3 ngir 50V
GH N4148WS b ’
| TPHLR403NL Bulk capacitor
GND
R49
SHD 3R ——> Motor Phase
D9
i Q4
& MRS E) TPH1R403NL
Shunt_P3
R50
1mR 3W  [MAX=sqrt(3,/0.001)=54.7A
Lowside[}

Ccu7
10nF 50V

0.01uF-1uF HS-LS capacitor provide a stable ground
to work with bulk capacitor
Place it as close as possilbe to FET

Sheet: /Half Bridges/Half Bridge B/

File: Half Bridge.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 15/16

T




R51
HighsideD- 3SR *
_L c48
D10
Q5 2.2uF 50V
GH N4148WS i
| TPHLR403NL Bulk capacitor
GND
R52
SHD- 3R ——> Motor Phase
D11
l Q6
6Ll ALES 1)) TPHiR403NL
Shunt_P3
R53
1mR 3W  |MAX=sqrt(3,0.001)=54.7A
Lowside[}

cu49
10nF 50V

0.01uF-1uF HS-LS capacitor provide a stable ground
to work with bulk capacitor
Place it as close as possilbe to FET

Sheet: /Half Bridges/Half Bridge C/

File: Half Bridge.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 16/16

T




	Page 1
	Symbols
	H1
	H2
	H3
	H4


	Pre-Driver (Page 2)
	Hierarchical Labels
	ENA
	ENB
	ENC
	GHA
	GHB
	GHC
	GLA
	GLB
	GLC
	PWMA
	PWMB
	PWMC
	SHA
	SHB
	SHC

	Symbols
	C1
	C2
	C3
	C4
	C5
	C6
	D1
	D12
	R1
	R2
	R3
	R54
	SW3
	U1


	Half Bridges (Page 3)
	Hierarchical Labels
	GHA
	GHB
	GHC
	GLA
	GLB
	GLC
	SHA
	SHB
	SHC
	Shunt_A_N
	Shunt_A_P
	Shunt_B_N
	Shunt_B_P
	Shunt_C_N
	Shunt_C_P

	Symbols
	NT1
	NT2
	NT3
	NT4
	NT5
	NT6


	Sensor (Page 4)
	Hierarchical Labels
	EMF_A
	EMF_B
	EMF_C
	IA
	IA_RAW_N
	IA_RAW_P
	IB
	IB_RAW_N
	IB_RAW_P
	IC
	IC_RAW_N
	IC_RAW_P
	SHA
	SHB
	SHC
	Temp
	Vbus

	Symbols
	C7
	C8
	R4
	R5
	R6
	TH1
	U2


	Power (Page 5)
	Hierarchical Labels
	SERVO_POWER
	SERVO_POWER

	Symbols
	C10
	C11
	C12
	C13
	C14
	C15
	C16
	C17
	C29
	C30
	C31
	C32
	C33
	C50
	C51
	C52
	C53
	C54
	C55
	C56
	C9
	CR1
	CR2
	CR3
	CR4
	CR5
	D13
	D14
	D2
	D3
	D4
	D5
	L1
	L2
	R21
	R22
	R23
	R24
	R7
	R8
	R9
	SW1
	U3
	U4
	U5


	Connector (Page 6)
	Hierarchical Labels
	EMF_A
	EMF_B
	EMF_C
	ENA
	ENB
	ENC
	IA
	IB
	IC
	PWMA
	PWMB
	PWMC
	SERVO_POWER
	Temp
	Vbus

	Symbols
	J1
	J2
	J3
	J4
	J5


	Phase A Current (Page 7)
	Hierarchical Labels
	1V65
	I
	I_RAW_N
	I_RAW_P

	Symbols
	C34
	C35
	R25
	R26
	R27
	R28
	U6


	Phase B Current (Page 8)
	Hierarchical Labels
	1V65
	I
	I_RAW_N
	I_RAW_P

	Symbols
	C36
	C37
	R29
	R30
	R31
	R32
	U7


	Phase C Current (Page 9)
	Hierarchical Labels
	1V65
	I
	I_RAW_N
	I_RAW_P

	Symbols
	C38
	C39
	R33
	R34
	R35
	R36
	U8


	VCC (Page 10)
	Hierarchical Labels
	V
	V_RAW

	Symbols
	C40
	R37
	R38


	Phase A EMF (Page 11)
	Hierarchical Labels
	V
	V_RAW

	Symbols
	C41
	R39
	R40


	Phase B EMF (Page 12)
	Hierarchical Labels
	V
	V_RAW

	Symbols
	C42
	R41
	R42


	Phase C EMF (Page 13)
	Hierarchical Labels
	V
	V_RAW

	Symbols
	C43
	R43
	R44


	Half Bridge A (Page 14)
	Hierarchical Labels
	GH
	GL
	Highside
	Lowside
	SH
	Shunt_P

	Symbols
	C44
	C45
	D6
	D7
	Q1
	Q2
	R45
	R46
	R47


	Half Bridge B (Page 15)
	Hierarchical Labels
	GH
	GL
	Highside
	Lowside
	SH
	Shunt_P

	Symbols
	C46
	C47
	D8
	D9
	Q3
	Q4
	R48
	R49
	R50


	Half Bridge C (Page 16)
	Hierarchical Labels
	GH
	GL
	Highside
	Lowside
	SH
	Shunt_P

	Symbols
	C48
	C49
	D10
	D11
	Q5
	Q6
	R51
	R52
	R53



