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5 V to 3.3 V LDO power supply
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Bi-Directional Over Current Detection
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Phase Shunt and phase voltage sense
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Phase Voltage sense
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OPT 1 - If INA240A2 (50 x gain) is used, there is 100 uE shunt (2 in parallel) - gain is 5 mV/A
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Bi-Directional Current Sense options
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Bi-Directional Current Sensor IC - no shunt required
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Bi-Directional 80 V Current Sense Amplifier
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100 V to 5 V Housekeeping Power Supply
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STDRIVEG600 Half Bridge Gate Driver

VCC

PWML

Gate Driver

GND

GND

PWMH

5VPWR

5VHS1

VSWN

GND

GND

GND VSWN

5V

SW

VGuL

VGlL

5VVCC

GND

GND

5V

VGuH

VGlH

OCPn

5V

GND

VSl

GND

VddPullup

0805
100pF 50V

C6

0805
100pF 50V

C75

0805
360pF 50V

C16

0805
10uF 10V

C25

0805
0E 0.125W

R5

0805
0E 0.125W

R30

0805
0E 0.125W

R31

0805
2.2E 0.4W

R8

0805
10E 0.125W

R77

0805
10kE 0.25W

R26

0805
10kE 0.25W

R76

0805
10kE 0.25W

R29

0805
2.2E 0.4W

R75

0805
2.2E 0.4W

R615VPWR

MM5Z5V6ST1G
5.6V 500mW

D60

0805
10uF 10V

C26

0805
10uF 10V

C81

in PCB R1.0 the footprint is smaller: SOD-523 but can accomodate SOD-323
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Changed diode for better performance - BAT46WJ115 in SOD-323
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NOTE: this sheet is temporary only for release R1.1
for future releases (i.e. R2.0) use the sheet without this note

The 0 ohm resistor 
can be modified to 
filter spikes from 
the ocmparators 
lines

VddPullup is 
connecoted to 3.3V 
or to 5V depending 
on microcontroller 
voltage
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	Pins
	C40-2
	C41-2
	R41-2
	U40-3
	U40-4
	U40-5

	Ports
	AGND


	NetC40_1
	Pins
	C40-1
	R40-2
	U40-1


	NetC41_1
	Pins
	C41-1
	R41-1
	U40-2

	Ports
	NetC41_1


	NetR40_1
	Pins
	R40-1

	Ports
	NetR40_1



	Ports
	AGND
	Tsns
	VCC


	EPC9186_HeatsinkKit_Rev1_0.SCHDOC
	Components
	HS1
	S1
	S1-1

	S2
	S2-1

	S3
	S3-1

	S4
	S4-1

	S5
	S5-1

	S6
	S6-1

	S7
	S7-1

	S8
	S8-1

	SC1
	SC2
	SC3
	SC4
	SC5
	SC6
	SC7
	SC8
	TIM1
	TIM2

	Nets
	GND
	Pins
	S1-1
	S2-1
	S3-1
	S4-1
	S5-1
	S6-1
	S7-1
	S8-1

	Ports
	GND



	Ports
	GND


	EPC9186_BusCapacitors_Rev1_0.SCHDOC
	Components
	CMI1
	CMI1-1
	CMI1-2

	CMI2
	CMI2-1
	CMI2-2

	CMI3
	CMI3-1
	CMI3-2

	CMI4
	CMI4-1
	CMI4-2

	CMI5
	CMI5-1
	CMI5-2

	CMI6
	CMI6-1
	CMI6-2

	CMI7
	CMI7-1
	CMI7-2

	CMI8
	CMI8-1
	CMI8-2

	CMI9
	CMI9-1
	CMI9-2

	CMI10
	CMI10-1
	CMI10-2

	CMI11
	CMI11-1
	CMI11-2

	CMI12
	CMI12-1
	CMI12-2

	CMI13
	CMI13-1
	CMI13-2

	CMI14
	CMI14-1
	CMI14-2

	CMI15
	CMI15-1
	CMI15-2

	CMI16
	CMI16-1
	CMI16-2

	CMI17
	CMI17-1
	CMI17-2

	CMI18
	CMI18-1
	CMI18-2

	CMI19
	CMI19-1
	CMI19-2

	CMI20
	CMI20-1
	CMI20-2

	CMI21
	CMI21-1
	CMI21-2

	CMI22
	CMI22-1
	CMI22-2

	CMI23
	CMI23-1
	CMI23-2

	CMI24
	CMI24-1
	CMI24-2

	CMI25
	CMI25-1
	CMI25-2

	CMI26
	CMI26-1
	CMI26-2

	CMI27
	CMI27-1
	CMI27-2

	CMI28
	CMI28-1
	CMI28-2

	CMI29
	CMI29-1
	CMI29-2

	CMI30
	CMI30-1
	CMI30-2

	CMI31
	CMI31-1
	CMI31-2

	CMI32
	CMI32-1
	CMI32-2

	CMI33
	CMI33-1
	CMI33-2

	CMI34
	CMI34-1
	CMI34-2

	CMI35
	CMI35-1
	CMI35-2

	CMI36
	CMI36-1
	CMI36-2

	CMI37
	CMI37-1
	CMI37-2

	CMI38
	CMI38-1
	CMI38-2

	CMI39
	CMI39-1
	CMI39-2

	CMI40
	CMI40-1
	CMI40-2

	CMI41
	CMI41-1
	CMI41-2

	CMI42
	CMI42-1
	CMI42-2

	CMI43
	CMI43-1
	CMI43-2

	CMI44
	CMI44-1
	CMI44-2

	CMI45
	CMI45-1
	CMI45-2

	CMI46
	CMI46-1
	CMI46-2

	CMI47
	CMI47-1
	CMI47-2

	CMI48
	CMI48-1
	CMI48-2

	CMI49
	CMI49-1
	CMI49-2

	CMI50
	CMI50-1
	CMI50-2

	CMI51
	CMI51-1
	CMI51-2

	CMI52
	CMI52-1
	CMI52-2

	CMI53
	CMI53-1
	CMI53-2

	CMI54
	CMI54-1
	CMI54-2

	CMI55
	CMI55-1
	CMI55-2

	CMI56
	CMI56-1
	CMI56-2

	CMI57
	CMI57-1
	CMI57-2

	CMI58
	CMI58-1
	CMI58-2

	CMI59
	CMI59-1
	CMI59-2

	CMI60
	CMI60-1
	CMI60-2

	CMI61
	CMI61-1
	CMI61-2

	CMI62
	CMI62-1
	CMI62-2

	CMI63
	CMI63-1
	CMI63-2

	CMI64
	CMI64-1
	CMI64-2

	CMI65
	CMI65-1
	CMI65-2

	CMI66
	CMI66-1
	CMI66-2

	CMI67
	CMI67-1
	CMI67-2

	CMI68
	CMI68-1
	CMI68-2

	CMI69
	CMI69-1
	CMI69-2

	CMI70
	CMI70-1
	CMI70-2

	CMI71
	CMI71-1
	CMI71-2

	CMI72
	CMI72-1
	CMI72-2


	Nets
	48V
	Pins
	CMI1-1
	CMI2-1
	CMI3-1
	CMI4-1
	CMI5-1
	CMI6-1
	CMI7-1
	CMI8-1
	CMI9-1
	CMI10-1
	CMI11-1
	CMI12-1
	CMI13-1
	CMI14-1
	CMI15-1
	CMI16-1
	CMI17-1
	CMI18-1
	CMI19-1
	CMI20-1
	CMI21-1
	CMI22-1
	CMI23-1
	CMI24-1
	CMI25-1
	CMI26-1
	CMI27-1
	CMI28-1
	CMI29-1
	CMI30-1
	CMI31-1
	CMI32-1
	CMI33-1
	CMI34-1
	CMI35-1
	CMI36-1
	CMI37-1
	CMI38-1
	CMI39-1
	CMI40-1
	CMI41-1
	CMI42-1
	CMI43-1
	CMI44-1
	CMI45-1
	CMI46-1
	CMI47-1
	CMI48-1
	CMI49-1
	CMI50-1
	CMI51-1
	CMI52-1
	CMI53-1
	CMI54-1
	CMI55-1
	CMI56-1
	CMI57-1
	CMI58-1
	CMI59-1
	CMI60-1
	CMI61-1
	CMI62-1
	CMI63-1
	CMI64-1
	CMI65-1
	CMI66-1
	CMI67-1
	CMI68-1
	CMI69-1
	CMI70-1
	CMI71-1
	CMI72-1

	NetLabels
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V
	48V

	Ports
	48V


	GND
	Pins
	CMI1-2
	CMI2-2
	CMI3-2
	CMI4-2
	CMI5-2
	CMI6-2
	CMI7-2
	CMI8-2
	CMI9-2
	CMI10-2
	CMI11-2
	CMI12-2
	CMI13-2
	CMI14-2
	CMI15-2
	CMI16-2
	CMI17-2
	CMI18-2
	CMI19-2
	CMI20-2
	CMI21-2
	CMI22-2
	CMI23-2
	CMI24-2
	CMI25-2
	CMI26-2
	CMI27-2
	CMI28-2
	CMI29-2
	CMI30-2
	CMI31-2
	CMI32-2
	CMI33-2
	CMI34-2
	CMI35-2
	CMI36-2
	CMI37-2
	CMI38-2
	CMI39-2
	CMI40-2
	CMI41-2
	CMI42-2
	CMI43-2
	CMI44-2
	CMI45-2
	CMI46-2
	CMI47-2
	CMI48-2
	CMI49-2
	CMI50-2
	CMI51-2
	CMI52-2
	CMI53-2
	CMI54-2
	CMI55-2
	CMI56-2
	CMI57-2
	CMI58-2
	CMI59-2
	CMI60-2
	CMI61-2
	CMI62-2
	CMI63-2
	CMI64-2
	CMI65-2
	CMI66-2
	CMI67-2
	CMI68-2
	CMI69-2
	CMI70-2
	CMI71-2
	CMI72-2

	Ports
	GND



	Ports
	48V
	GND


	AP1051_Rev1_0_5Vto3V3LDO_PSU.SCHDOC
	AP1020_Rev1_0_5Vto3V3_PSU.SCHDOC
	Components
	C100
	C100-1
	C100-2

	C101
	C101-1
	C101-2

	R100
	R100-1
	R100-2

	R101
	R101-1
	R101-2

	U100
	U100-1
	U100-2
	U100-3
	U100-4
	U100-5
	U100-6
	U100-7


	Nets
	GND
	Pins
	C100-2
	C101-2
	U100-3
	U100-7

	Ports
	GND


	NetC100_1
	Pins
	C100-1
	R100-2
	U100-6


	NetC101_1
	Pins
	C101-1
	R101-1
	U100-1


	NetR100_1
	Pins
	R100-1

	Ports
	NetR100_1


	NetR101_2
	Pins
	R101-2

	Ports
	NetR101_2


	NetU100_2
	Pins
	U100-2


	NetU100_4
	Pins
	U100-4

	Ports
	NetU100_4


	NetU100_5
	Pins
	U100-5



	Ports
	3V3
	5V
	EN
	GND


	Components
	C71
	C71-1
	C71-2

	D78
	D78-A
	D78-K

	R71
	R71-1
	R71-2

	R78
	R78-1
	R78-2


	Nets
	3V3
	Pins
	C71-1
	R78-1

	NetLabels
	3V3
	3V3

	Ports
	3V3


	5V
	Pins
	R71-1

	NetLabels
	5V

	Ports
	5V


	EN
	Pins
	R71-2

	NetLabels
	EN

	Ports
	EN


	GND
	Pins
	C71-2
	D78-K

	Ports
	GND


	NetD78_A
	Pins
	D78-A
	R78-2



	Ports
	3V3
	EN
	GND
	VCC


	AP1034_Rev1_1_OverCurrentProtection.SCHDOC
	Components
	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C13
	C13-1
	C13-2

	C21
	C21-1
	C21-2

	C23
	C23-1
	C23-2

	FB4
	FB4-1
	FB4-2

	R4
	R4-1
	R4-2

	R9
	R9-1
	R9-2

	R12
	R12-1
	R12-2

	R16
	R16-1
	R16-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R22
	R22-1
	R22-2

	R24
	R24-1
	R24-2

	R28
	R28-1
	R28-2

	R39
	R39-1
	R39-2

	U2A
	U2-1
	U2-2
	U2-3
	U2-4
	U2-8

	U2B
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8


	Nets
	3V3c
	Pins
	C21-1
	C23-1
	FB4-2
	R12-1
	R16-1
	R19-1
	U2-8

	NetLabels
	3V3c
	3V3c
	3V3c
	3V3c
	3V3c
	3V3c
	3V3c
	3V3c


	AGND
	Pins
	C8-2
	C9-2
	C13-2
	C21-2
	C23-2
	R22-2
	R24-2
	U2-4

	Ports
	AGND


	NetC8_1
	Pins
	C8-1
	R16-2
	R24-1
	R39-1
	U2-5


	NetC9_1
	Pins
	C9-1
	R12-2
	R28-2

	Ports
	NetC9_1


	NetC13_1
	Pins
	C13-1
	R19-2
	R22-1
	U2-2


	NetFB4_1
	Pins
	FB4-1

	Ports
	NetFB4_1


	NetR4_1
	Pins
	R4-1
	R18-1

	Ports
	NetR4_1


	NetR4_2
	Pins
	R4-2
	R9-1
	U2-3


	NetR18_2
	Pins
	R18-2
	U2-6


	OCPn_wiredOR
	Pins
	R9-2
	R28-1
	R39-2
	U2-1
	U2-7

	NetLabels
	OCPn_wiredOR
	OCPn_wiredOR
	OCPn_wiredOR



	Ports
	3V3
	AGND
	Csns
	OCPn


	AP1037_Rev1_2_PhaseShunt_withV_Isns.SCHDOC
	Components
	C27
	C27-1
	C27-2

	D1
	D1-A
	D1-K

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	RSp1
	RSp1-1
	RSp1-2

	RSp2
	RSp2-1
	RSp2-2

	RSp3
	RSp3-1
	RSp3-2


	Nets
	3V3
	Pins
	D1-K

	NetLabels
	3V3

	Ports
	3V3


	AGND
	Pins
	C27-2
	R44-2

	Ports
	AGND


	CS
	Pins
	RSp1-1
	RSp2-1
	RSp3-1

	NetLabels
	CS

	Ports
	CS
	CS


	GND
	Ports
	GND


	NetC27_1
	Pins
	C27-1
	D1-A
	R43-2
	R44-1

	Ports
	NetC27_1


	Phase
	Pins
	R43-1
	RSp1-2
	RSp2-2
	RSp3-2

	NetLabels
	Phase
	Phase

	Ports
	Phase



	Ports
	3V3
	AGND
	CS
	GND
	Phase
	SW
	Vsns


	EPC9186_CurrentSenseOptions_Rev1_1.SCHDOC
	AP1067_Rev1_0_CurrentSensorIC.SCHDOC
	Components
	C20
	C20-1
	C20-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C50
	C50-1
	C50-2

	FB10
	FB10-1
	FB10-2

	R30
	R30-1
	R30-2

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7


	Nets
	3V3c
	Pins
	C20-1
	C50-1
	FB10-2
	U10-1

	NetLabels
	3V3c
	3V3c
	3V3c


	AGND
	Pins
	C20-2
	C30-2
	C50-2
	U10-2

	Ports
	AGND


	NetC30_1
	Pins
	C30-1
	R30-2

	Ports
	NetC30_1


	NetC31_1
	Pins
	C31-1
	U10-5

	Ports
	NetC31_1


	NetC31_2
	Pins
	C31-2
	U10-6

	Ports
	NetC31_2


	NetFB10_1
	Pins
	FB10-1

	Ports
	NetFB10_1


	NetR30_1
	Pins
	R30-1
	U10-3


	NetU10_4
	Pins
	U10-4


	NetU10_7
	Pins
	U10-7



	Ports
	3V3
	AGND
	IN+
	IN-
	Isns


	AP1004_Rev1_3_CurrentSenseAmp.SCHDOC
	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

	FB1
	FB1-1
	FB1-2

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8


	Nets
	3V3c
	Pins
	C1-1
	C2-1
	C5-1
	FB1-2
	U1-5
	U1-6

	NetLabels
	3V3c
	3V3c
	3V3c
	3V3c
	3V3c


	AGND
	Pins
	C1-2
	C2-2
	C3-2
	C5-2
	U1-1
	U1-4
	U1-7

	Ports
	AGND


	NetC3_1
	Pins
	C3-1
	R3-2

	Ports
	NetC3_1


	NetC4_1
	Pins
	C4-1
	R1-2
	U1-3


	NetC4_2
	Pins
	C4-2
	R2-2
	U1-2


	NetFB1_1
	Pins
	FB1-1

	Ports
	NetFB1_1


	NetR1_1
	Pins
	R1-1

	Ports
	NetR1_1


	NetR2_1
	Pins
	R2-1

	Ports
	NetR2_1


	NetR3_1
	Pins
	R3-1
	U1-8



	Ports
	3V3
	AGND
	IN+
	IN-
	Isns


	Components
	R6
	R6-1
	R6-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R13
	R13-1
	R13-2


	Nets
	3V3
	NetLabels
	3V3
	3V3
	3V3

	Ports
	3V3


	AGND
	Ports
	AGND


	Alsns
	Pins
	R11-1

	NetLabels
	Alsns


	CS
	Pins
	R6-1

	NetLabels
	CS
	CS

	Ports
	CS


	Isns
	Pins
	R13-2

	NetLabels
	Isns

	Ports
	Isns


	Phase
	Pins
	R10-1

	NetLabels
	Phase
	Phase

	Ports
	Phase


	TiAl
	Pins
	R6-2
	R11-2
	R13-1

	NetLabels
	TiAl
	TiAl


	TiPhase
	Pins
	R10-2

	NetLabels
	TiPhase



	Ports
	3V3
	AGND
	IN+
	IN-
	Isns


	AP1065_Rev1_0_100V_to 5V_PSU.SCHDOC
	Components
	C90
	C90-1
	C90-2

	C91
	C91-1
	C91-2

	C92
	C92-1
	C92-2

	C93
	C93-1
	C93-2

	C94
	C94-1
	C94-2

	C95
	C95-1
	C95-2

	C96
	C96-1
	C96-2

	D90
	D90-A
	D90-K

	L90
	L90-1
	L90-2

	R90
	R90-1
	R90-2

	R91
	R91-1
	R91-2

	R92
	R92-1
	R92-2

	R93
	R93-1
	R93-2

	R94
	R94-1
	R94-2

	R95
	R95-1
	R95-2

	R96
	R96-1
	R96-2

	R97
	R97-1
	R97-2

	U90
	U90-1
	U90-2
	U90-3
	U90-4
	U90-5
	U90-6
	U90-7
	U90-8
	U90-9


	Nets
	GND
	Pins
	C90-2
	C91-2
	C94-2
	C95-2
	C96-2
	D90-K
	R95-2
	R96-2
	U90-7
	U90-9

	Ports
	GND


	NetC91_1
	Pins
	C91-1
	U90-2


	NetC92_1
	Pins
	C92-1
	U90-5


	NetC92_2
	Pins
	C92-2
	L90-1
	U90-6


	NetC93_1
	Pins
	C93-1
	C94-1
	C95-1
	L90-2
	R92-1
	R94-1


	NetC93_2
	Pins
	C93-2
	R93-2
	R94-2
	R95-1


	NetD90_A
	Pins
	D90-A
	R97-2


	NetR90_1
	Pins
	R90-1

	Ports
	NetR90_1


	NetR91_2
	Pins
	R91-2
	U90-1


	NetR93_1
	Pins
	R93-1
	U90-4


	NetR96_1
	Pins
	R96-1
	U90-3


	VCC
	Pins
	R92-2
	R97-1

	NetLabels
	VCC
	VCC

	Ports
	VCC


	Vins
	Pins
	C90-1
	C96-1
	R90-2
	R91-1
	U90-8

	NetLabels
	Vins
	Vins
	Vins



	Ports
	GND
	VCC
	Vin


	AP1032_Rev1_1_STDRIVEG600_GateDriver_temporary.SCHDOC
	Components
	C6
	C6-1
	C6-2

	C16
	C16-1
	C16-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C75
	C75-1
	C75-2

	C81
	C81-1
	C81-2

	D60
	D60-A
	D60-K

	D61
	D61-1
	D61-2

	R5
	R5-1
	R5-2

	R8
	R8-1
	R8-2

	R26
	R26-1
	R26-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R61
	R61-1
	R61-2

	R75
	R75-1
	R75-2

	R76
	R76-1
	R76-2

	R77
	R77-1
	R77-2

	U80
	U80-1
	U80-2
	U80-3
	U80-4
	U80-5
	U80-7
	U80-9
	U80-10
	U80-11
	U80-13
	U80-14
	U80-15
	U80-16


	Nets
	5V
	Pins
	C25-1
	D61-1
	R5-2
	R77-1
	U80-4

	NetLabels
	5V
	5V
	5V
	5V


	5VHS1
	Pins
	C81-1
	D60-K
	R61-2
	U80-16

	NetLabels
	5VHS1


	5VPWR
	Pins
	C26-1
	R77-2
	U80-5

	NetLabels
	5VPWR
	5VPWR


	GND
	Pins
	C6-2
	C16-2
	C25-2
	C75-2
	R26-2
	R31-1
	R76-2

	Ports
	GND


	NetC6_1
	Pins
	C6-1
	R8-2
	R26-1
	U80-3


	NetC16_1
	Pins
	C16-1
	R29-2
	R30-2
	U80-2


	NetC26_2
	Pins
	C26-2
	U80-9

	Ports
	NetC26_2


	NetC75_1
	Pins
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