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MOTOR CONNECTOR

ENCODER & HALL CONNECTOR

RESOLVER SENSOR CONNECTOR

UNI VERSAL AC POWER I NPUT

+5V

DGND

+5V

+5V

DGNDDGND

DGND
DGND

GND_EARTH

GND_EARTH

+3.3V +3.3V+5V +5V

DGND DGND

GND_EARTH

DGND

+5V

AGND

+5V

AGNDDGND

DGND

DGND

DGND

DGND

MOTOR_U[7]
MOTOR_V[7]
MOTOR_W[7]

HALL_V[6]
HALL_U[6]

HALL_W[6]/CHANNEL_A[6]
CHANNEL_A[6]

/CHANNEL_B[6]
CHANNEL_B[6]CHANNEL_INDEX[6]

/CHANNEL_INDEX[6]

SIN_LO[6]
COS[6]

COS_LO[6]
EXC[6]

EXC_LO[6]

SIN[6]

SINC0_D0[7] SINC0_D1 [7]

CHANNEL_INDEX_BUF[6] CHANNEL_B_BUF [6]
CHANNEL_A_BUF[6]

SINC0_CLK0[7]

SDA[3,6]

AH[3]

/I_TRIP [3]

AL[3]

SCL [3,6]

BH [3]

BL [3]

CH[3]

CL[3]

AC_L [4]

AC_N [4]

HALL_U_BUF [6]

HALL_V_BUF[6]

HALL_W_BUF[6]

EN_PFC[3]

EN_PWM [3]

LOT[6]

DOS[6]

SPI0_SEL3_RDC [6]

SPI0_SCK[6]

SPI0_MISO[6]

SPI0_MOSI [6]

U_IN [3]

V_IN [3]

W_IN [3]

/SAMPLE[6]

MOTOR_U_ISENSE[7]

MOTOR_V_ISENSE [7]

MOTOR_W_ISENSE[7]

MOTOR_V_ISHUNT[7]

MOTOR_W_ISHUNT [7]

INRUSH_SLATER[3]

/POWER_ON_RESET [6]

SINC0_D2[7]

SINC0_D3 [7]

SINC0_CLK1 [7]
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+5V ANALOG POWER

+3. 3V I SOLATED POWER

+5V I SOLATED POWER

SI GNAL I SOLATOR

I 2C I SOLATI ON

LOW SI DE I SOLATI ON

HI GH SI DE I SOLATI ON

+5V I SOLATED POWER @ 55mA max

+3. 3V I SOLATED POWER @ 45mA max

+15V I SOLATED POWER @ 132mA max

EXTERNAL 15V

JP1 PFC Bypass Set t i ng
1- 2 -  Sof t war e Cont r ol  ( Hi gh Enabl e,  Low Di sabl e)
2- 3 -  Manual  Cont r ol  ( Enabl e PFC)
No Jumper  -  Manual  Cont r ol  ( Di sabl e PFC)  

SI GNAL I SOLATOR

DGND

+3.3V
+5V_ISO

GND_ISO

GND_ISO
GND_ISO

+3.3V_ISO

+15V_ISO

+5V_ISO

GND_ISO

+3.3V
+3.3V_ISO

+3.3V +5V_ISO

DGND GND_ISO

DGND GND_ISO

+3.3V

DGND

+5V_ISO

GND_ISO

DGND

+5VA

AGND

+5V

DGND

GND_ISO

GND_ISO

DGND GND_ISO

GND_ISODGND

GND_ISO

GND_ISO

+3.3V_ISO

GND_ISO

GND_ISO

+3.3V +3.3VA

AGNDDGND

+5V

DGND GND_ISO

EXT_15V

+15V_ISO

GND_ISO

GND_ISO

GND_ISO

DGND DGND

GND_ISO

+5V_ISO

+5V_USB

GND_ISO

DGND

+3.3V

GND_ISO

+5V_ISO

DGND

GND_ISO

+5V_ISO

GND_ISO

+3.3V

DGND

DGND

GND_ISO GND_ISO

AH_ISO [5]
BH_ISO [5]
CH_ISO [5]

AH[2]
BH[2]
CH[2]

SDA[2,6]
SCL[2,6]

SDA_ISO [5,8]
SCL_ISO [5,8]

AL[2] AL_ISO [5]
BL_ISO [5]
CL_ISO [5]

BL[2]
CL[2]

/I_TRIP[2]

EN_PWM_ISO [5]

/I_TRIP_ISO [5]

EN_PWM[2]

INRUSH_SLATER_ISO [4]

EN_PFC_ISO [4,8]

U_IN_ISO[5]
V_IN_ISO[5]
W_IN_ISO[5]

U_IN [2]
V_IN [2]
W_IN [2]

EN_PFC[2]

/EN_PFC_ISO_5V [4,8]

INRUSH_SLATER[2]
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TP14TP14

1

R16
10.0K
R16
10.0K

J12

22-23-2021

J12

22-23-2021

1
2

R10

13K

R10

13K

U5

ADP121

U5

ADP121

VIN
1

GND
2

EN
3

VOUT
5

NC
4

R1 2.20KR1 2.20K

D26 1N4148W-7-FD26 1N4148W-7-F
2 1

R115
10.0K
R115
10.0K

D24

BAT54C

D24

BAT54C

3

1

2

U2

ADUM1310

U2

ADUM1310

VDD1
1

VIA
3

VIB
4

VIC
5

DISABLE
7

NC
6

NC
11

GND1
2

GND1
8

GND2
9GND2
15

CTRL2
10

VDD2
16

VOA
14

VOB
13

VOC
12

D6
CMD15-21SRC/TR8
D6
CMD15-21SRC/TR8

2
1

U12

R05P215S

U12

R05P215S

+VIN
1

-VIN
2

-VOUT
5+VOUT
7

R165
1.00K
R165
1.00K

L5 600ohmL5 600ohm

C137
10uF
C137
10uF

C171

0.1uF

C171

0.1uF

C3

1.0uF

C3

1.0uF

TP18TP18

1

L6 12 uHL6 12 uH

U41

TL431AIPK

U41

TL431AIPK

1

2
3

U3

ADP7102

U3

ADP7102

VOUT
1

SENSE/ADJ
2

GND
3

NC
4

EN/UVLO
5

GND
6

PG
7

VIN
8

E
P

9

C1700.1uF C1700.1uF

C71

100pF

C71

100pF

JP1
68000-103HLF
JP1
68000-103HLF

1 2 3

C11

0.1uF

C11

0.1uF

R163
1.2K
R163
1.2K

TP15TP15

1

Q8
2SK3018
Q8
2SK30181

3
2

U19

SN74LVC1G08DCKR

U19

SN74LVC1G08DCKR

4
1

2

5
3

C14

1.0uF

C14

1.0uF

R162
49.9
R162
49.9

R12
1.00K
R12
1.00K

U94

ADUM1300CRWZ

U94

ADUM1300CRWZ

VDD1
1

VIA
3

VIB
4

VIC
5

NC
7

NC
6

NC
11

GND1
2

GND1
8

GND2
9GND2
15

VE2
10

VDD2
16

VOA
14

VOB
13

VOC
12

C17

0.1uF

C17

0.1uF

C98
10uF
C98
10uF

C6
0.1uF
C6
0.1uF R9

40.2K

R9

40.2K

TP16TP16

1

U6

ADUM1310

U6

ADUM1310

VDD1
1

VIA
3

VIB
4

VIC
5

DISABLE
7

NC
6

NC
11

GND1
2

GND1
8

GND2
9GND2
15

CTRL2
10

VDD2
16

VOA
14

VOB
13

VOC
12

R15
10.0K
R15
10.0K

TP19TP19

1

U4

ADUM1401

U4

ADUM1401

VDD1
1

VDD2
16

GND1
2

GND2
15

GND1
8

GND2
9

VIA
3

VIB
4

VIC
5

VOD
6

EN1
7

EN2
10

VID
11

VOC
12VOB
13VOA
14

R189
1.00K
R189
1.00K

C15
10uF
C15
10uF

C99
10uF
C99
10uF

C16
10uF
C16
10uF

C138
10uF
C138
10uF

L7 12 uHL7 12 uH

C89

0.1uF

C89

0.1uF

C13

1.0uF

C13

1.0uF

C4

1.0uF

C4

1.0uF

D1 CMD15-21SRC/TR8D1 CMD15-21SRC/TR8

2 1

R6 2.20KR6 2.20K

C9 0.1uFC9 0.1uF

R14
10.0K
R14
10.0K

L2

0.06ohm

L2

0.06ohm
1

4

2

3

R11
1.00K
R11
1.00K

D27 1N4148W-7-FD27 1N4148W-7-F

2 1

R164
5.49K
R164
5.49K

R64 22R64 22

R17
10.0K
R17
10.0K

C18

0.1uF

C18

0.1uF

TP17TP17

1

C8

0.1uF

C8

0.1uF

C12

0.1uF

C12

0.1uF

U7

ADUM2250

U7

ADUM2250

GND1
1

NC
2

VDD1
3

NC
4

SDA1
5

SCL1
6

GND1
7

NC
8

GND2
9

NC
10

SCL2
11SDA2
12

NC
13

VDD2
14

NC
15

GND2
16

C5

0.1uF

C5

0.1uF

C70

DNP

C70

DNP
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REDUNDANT OVP
Th OFF=1. 28V - > 500V
Th ON= 1. 0V - > 390V
R40=390k
R39=1k

HEATSI NK  FOR
Q1,  D10,  D11,  U9

HEATSI NK  CLI P FOR
D11

HEATSI NK  CLI P FOR
Q1,  D10

HEATSI NK  CLI P FOR
U9

AC-REC_SENSE

GATE_Q1

AC-RECAC-REC_SENSE

VIN1

VIN2

VX

AC-REC

GATE_Q1

GND_EARTH

+15V_ISO

+5V_ISO

GND_EARTH

GND_EARTH

GND_EARTH

GND_EARTH

GND_ISO

GND_ISO

GND_ISO GND_ISO

GND_ISO GND_ISO GND_ISO GND_ISO GND_ISO GND_ISO

DCBUS_RTN

DCBUS_RTN

GND_ISO

GND_ISO

GND_ISO

DCBUS

DCBUS

DCBUS DCBUS

+3.3V_ISO

GND_ISO

GND_ISO

+3.3V_ISO

GND_ISO

GND_ISO

+3.3V_ISO

GND_ISO

GND_ISO

ILIM [8]

CS-[8]

CS+[8]

VAC[8]

AC_N[2]

AC_L[2]

AC_OK[8]PGOOD[8]

RTD [8]

OVP [8] VFB [8]
PWM[8]

INRUSH[8]

INRUSH_SLATER_ISO[3]

EN_PFC_ISO[3,8]

/EN_PFC_ISO_5V[3,8]

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 4 8

POWER FACTOR CORRECTION

C

300 Bear Hill Road

781-466-8010
Waltham, MA 02452

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 4 8

POWER FACTOR CORRECTION

C

300 Bear Hill Road

781-466-8010
Waltham, MA 02452

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 4 8

POWER FACTOR CORRECTION

C

300 Bear Hill Road

781-466-8010
Waltham, MA 02452

C25 1nFC25 1nF

TP7TP7

1

R31
2.20K
R31
2.20K

R35
249k
R35
249k

CP1

MAX03G

CP1

MAX03G

CP3

MAX10G

CP3

MAX10G

D9 VS-8EWS08SPBFD9 VS-8EWS08SPBF

1
3

2

TP8TP8

1

R38
499k
R38
499k

U8

ADP3634

U8

ADP3634

SD
1

INA
2

PGND
3

INB
4

OUTB
5VDD
6OUTA
7OTW
8

E
P

9

R22
10.0K
R22
10.0K

TP5TP5

1

- +

D11

GBU806

- +

D11

GBU806

1

3

4

2

R44
499k
R44
499k

U98

SN74LVC1G08DCKR

U98

SN74LVC1G08DCKR

4
1

2

5
3

L4

2.2mH

L4

2.2mH

1

2

4

3

TP11TP11

1

R167
499
R167
499

C22
0.33uF
C22
0.33uF

C31
0.1uF
C31
0.1uF

K1

G6RL-1A-DC5

K1

G6RL-1A-DC5

2
3

1
5

R42
499k
R42
499k

R19 100R19 100

C86
4700pF
C86
4700pF

C81
0.047uF
C81
0.047uF

C26
22uF
C26
22uF

C21
0.47uF
C21
0.47uF

R47
36.5k
R47
36.5k

R25 25R25 25

R39
499k
R39
499k

C32

1000pF

C32

1000pF

TP3TP3

1

FH1

4527

FH1

4527

C30
4.7uF
C30
4.7uF

R41
499k
R41
499k

R34
100
R34
100

C20
0.47uF
C20
0.47uF

L3 400uHL3 400uH
C83
4700pF
C83
4700pF

C23
0.33uF
C23
0.33uF

TP6TP6

1

U92

SN74LVC1G32DCKR

U92

SN74LVC1G32DCKR

4
1

2

5
3

- +

D8

LMB6S-TP

- +

D8

LMB6S-TP

2

1

3

4

D25
SMCJ400CA
D25
SMCJ400CA

1
2

R21
470k
R21
470k

R23
470k
R23
470k

C174

0.1uF

C174

0.1uF

R36
499k
R36
499k

D12
CMD15-21SRC/TR8
D12
CMD15-21SRC/TR8

2
1

CP4

MAX03G

CP4

MAX03G

R48
36.5k
R48
36.5k

CP2

MAX10G

CP2

MAX10G

TP12TP12

1

R29
0
R29
0

TP4TP4

1

C84
4700pF
C84
4700pF

C165

0.1uF

C165

0.1uF

R37
499k
R37
499k

D15
CMD15-21SRC/TR8
D15
CMD15-21SRC/TR8

2
1

R45 10R45 10

+ C24
330uF

+ C24
330uF

C82
0.047uF
C82
0.047uF

R28
0
R28
0

C142
4700pF
C142
4700pF

R43
499k
R43
499k

C28
100pF
C28
100pF

C29
100pF
C29
100pF

C19 68pFC19 68pF

R46
36.5k
R46
36.5k

R30
0
R30
0

TP10TP10
1

C85
4700pF
C85
4700pF

D14
CMD15-21VGC/TR8
D14
CMD15-21VGC/TR8

2
1

TP9TP9

1

HS1

780603U06750G

HS1

780603U06750G

R33
100
R33
100

C163

0.1uF

C163

0.1uF

R40
140k
R40
140k

C141
4700pF
C141
4700pF

R18
470k
R18
470k

R49
1.00K
R49
1.00K

D10 8ETX06FPPBFD10 8ETX06FPPBF

3 1

R27 0R27 0

C27
0.1uF
C27
0.1uF

Q2
2SK3018
Q2
2SK30181

3
2

RTD1
33k
RTD1
33k

R32
10.0K
R32
10.0K

R20 390R20 390

F2

5A

F2

5A

CP5

MAX03G

CP5

MAX03G

D13
CMD15-21VGC/TR8
D13
CMD15-21VGC/TR8

2
1

Q1
SPW20N60C3
Q1
SPW20N60C31

2
3

U99

SN74LVC1G08DCKR

U99

SN74LVC1G08DCKR

4
1

2

5
3

R26 80mR26 80m



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

I GBT TEMP SENSE

I GBT MODULE

 VBUS_SENSE
2. 5V  - > 500V
1. 25V - > 250V
0. 5V  - > 100V

CURRENT SENSE
RESOLUTI ON:  4A/ V
0. 5V -  > 2A
1V - > 4A  
2. 5V - > 10A

ADC I 2C ADDRESS
1001000

Sal l en Low Pass Fi l t er
f c = 800Hz

GAI N = 10

Def aul t :  5A Tr i p

VBUS_VSENSE

VBUS_VSENSE
VBUS_ISENSE

IGBT_TEMP_SENSE

VBUS_ISENSE

DRIVE_EN

IGBT_TEMP_SENSE
GND_ISO

GND_ISO

+15V_ISO

+5V_ISO

+5V_ISO

GND_ISO

GND_ISO

GND_ISO

+5V_ISO

GND_ISO

GND_ISO

+5V_ISO

GND_ISO

GND_ISO

+5V_ISO

GND_ISO

GND_ISO

GND_ISO

+5V_ISO

GND_ISO

GND_ISO

+5V_ISO

+3.3V_ISO

GND_ISO GND_ISO

GND_ISO

GND_ISO

GND_ISO

GND_ISO

+5V_ISO

GND_ISO

GND_ISO

GND_ISO GND_ISO

+5V_ISO

GND_ISO

+5V_ISO

GND_ISO

DCBUS_RTN

DCBUS

DCBUS

DCBUS_RTN

+5V_ISO

GND_ISO

+5V_ISO

GND_ISO

GND_ISO
GND_ISO

+5V_ISO

GND_ISO

GND_ISO
GND_ISO

+5V_ISO

GND_ISO

+5V_ISO

GND_ISO

GND_ISO
GND_ISO

+5V_ISO

GND_ISO

GND_ISO

GND_ISO

GND_ISO

AH_ISO[3]

BH_ISO[3]

CH_ISO[3]

AL_ISO[3]

BL_ISO[3]

CL_ISO[3]

W [7]

V [7]

U [7]

/I_TRIP_ISO [3]

SDA_ISO[3,8]
SCL_ISO[3,8]

EN_PWM_ISO[3]

PFC_OK[8]

W_IN_ISO [3]

V_IN_ISO [3]

U_IN_ISO [3]

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 5 8

IGBT MOTOR DRIVER

C

300 BEAR HILL ROAD
WALTHAM, MA 20451
781-466-8010

<Variant Name>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 5 8

IGBT MOTOR DRIVER

C

300 BEAR HILL ROAD
WALTHAM, MA 20451
781-466-8010

<Variant Name>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 5 8

IGBT MOTOR DRIVER

C

300 BEAR HILL ROAD
WALTHAM, MA 20451
781-466-8010

<Variant Name>

R190 100KR190 100K

R54 10.0KR54 10.0K

R56 10.0KR56 10.0K
R55 4.99KR55 4.99K

R12110.0K R12110.0K

R65 1.00KR65 1.00K

C91
0.015uF

C91
0.015uF

C134

0.1uF

C134

0.1uF

D17
2.5V
D17
2.5V

2
1

D29
BZX84C4V7LT1G
D29
BZX84C4V7LT1G

1
3

U9

IRAMS10UP60A

U9

IRAMS10UP60A

VSW
2

VBW
1

VSV
5

VBV
4

VSU
8

VBU
7

V+
10

VCC
22

LeU
12

LeV
13

LeW
14

HINU
15

HINV
16

HINW
17

LINU
18

LINV
19

LINW
20

T/Itrip
21

VSS
23

NC
3

NC
6

NC
9

NC
11

R197

75.0K

R197

75.0K

R62
10.0K
R62
10.0K

C33
10uF
C33
10uF

R76
267K
R76
267K

C48
100pF
C48
100pF

R201
20.0K
R201
20.0K

R77
10.0K
R77
10.0K

+ C39
10uF

+ C39
10uF

R198
100K
R198
100K

R53
10.0K
R53
10.0K

R166
DNP
R166
DNP

U40

SN74LVC1G08DCKR

U40

SN74LVC1G08DCKR

4
1

2

5
3

R204 560KR204 560K

+

-

U31

ADCMP600

+

-

U31

ADCMP600

1

2

3

5

4

C87
0.1uF
C87
0.1uF

R194 560KR194 560K

U13

SN74LVC1G08DCKR

U13

SN74LVC1G08DCKR

4
1

2

5
3

C90

0.1uF

C90

0.1uF

C169 0.01uFC169 0.01uF

R73
10.0K
R73
10.0K

R193
100K
R193
100K

-

+

U15

AD8515

-

+

U15

AD8515

3

4
1

5
2

C45 2200pFC45 2200pF

C47

0.1uF

C47

0.1uF

TP13TP13

1

R70
499k
R70
499k

R74
10.0K
R74
10.0K

R68 100KR68 100K

+ C36
10uF

+ C36
10uF

+

-

U11

ADA4897-1ARZ

+

-

U11

ADA4897-1ARZ

6

4

3

7

2

8

C44
2200pF
C44
2200pF

+

-

U97

ADCMP601BKSZ

+

-

U97

ADCMP601BKSZ

1

2

3

6

4

5

R12010.0K R12010.0K

D16
MURS160T3G
D16
MURS160T3G

2
1

D18
2.5V
D18
2.5V

2
1

R200 100KR200 100K

C168 0.01uFC168 0.01uF

C42

0.1uF

C42

0.1uF

C173 0.01uFC173 0.01uF

+ C37
10uF

+ C37
10uF

R78
5.11k
R78
5.11k

R196
20.0K
R196
20.0K

C40
1.0uF
C40
1.0uF

C34
0.1uF
C34
0.1uF

-

+

U33

AD8515

-

+

U33

AD8515
3

4
1

5
2

R191
20.0K
R191
20.0K

R199 560KR199 560K

R192

75.0K

R192

75.0K

R66
10.0K
R66
10.0K

R57
4.99K
R57
4.99K

R51
10.0K
R51
10.0K

C167 0.01uFC167 0.01uFC66
0.1uF
C66
0.1uF

C92

0.027uF

C92

0.027uF

D19
2.5V
D19
2.5V

2
1

U14

AD7417

U14

AD7417

SDA
2

SCL
3

A0
13

A1
12

A2
11

AIN1
7

AIN2
8

AIN3
9

AIN4
10

CONVST
15

OTI
4

REFIN
5

GND
6

VDD
14

NC
1

NC
16

C35

0.1uF

C35

0.1uF

-

+

U10

AD8515

-

+

U10

AD8515

3

4
1

5
2

R63 22R63 22

D30
BZX84C4V7LT1G
D30
BZX84C4V7LT1G

1
3

D28
BZX84C4V7LT1G
D28
BZX84C4V7LT1G

1
3

R202

75.0K

R202

75.0K

R69
10.0K
R69
10.0K

C43

0.1uF

C43

0.1uF

C41

0.1uF

C41

0.1uF

C172 0.01uFC172 0.01uF

R24
0.05
R24
0.05

R59
6.80K
R59
6.80K

R67 10.0KR67 10.0K

C88
0.1uF
C88
0.1uF

R195 100KR195 100K

R61 1.00KR61 1.00K

R72
10.0K
R72
10.0K

+

-

U96

ADCMP601BKSZ

+

-

U96

ADCMP601BKSZ

1

2

3

6

4

5

R203
100K
R203
100K

R71
499k
R71
499k

R75
10.0K
R75
10.0K

C166 0.01uFC166 0.01uF

R50
10.0K
R50
10.0K

C38

0.1uF

C38

0.1uF

R60 1.00KR60 1.00K

R52
10.0K
R52
10.0K

+

-

U95

ADCMP601BKSZ

+

-

U95

ADCMP601BKSZ

1

2

3

6

4

5

R58 10.0KR58 10.0K

Q3
BSS138
Q3

BSS138

3

1

2

C46

0.1uF

C46

0.1uF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ENCODER BUFFER

HALL BUFFER

R/ D CONVERTER

DEFAULT:  USI NG 5V
I NSTALL R80,  DNP R81

USI NG EXTERNAL 12V
DNP R80,  I NSTALL R81

EXTERNAL SOURCE
CONNECTOR

A0 A1 Mode

0 0
0 1
1 0
1 1

CONFI GURATI ON MODE SETTI NGS

Nor mal  mode -  posi t i on out put
Nor mal  mode -  vel oci t y out put
Reser ved
Conf i gur at i on mode

0 0
0 1
1 0
1 1

RESOLUTI ON SETTI NGS

RES0 RES1 RESOLUTI ON
( BI TS)

POSI TI ON LSB
( Ar c mi n)

VELOCI TY LSB
( r ps)

10
12
14
16

21. 1
5. 3
1. 3
0. 3

4. 88
0. 488
0. 06
0. 004

I / O Expander  I 2C ADDRESS
0100001

A0
A1

RES1
RES0

R
E

S
0

R
E

S
1

A0
A1
RES0
RES1

+3.3V

DGND

DGND

+3.3V

DGND

DGND

+3.3V

DGND

DGND

+3.3V

DGND
DGND

DGND

+3.3V

DGND
DGND

DGND

+3.3V

DGND
DGND

DGND

DGND

+3.3V
+5V

DGND

DGND

V_EXT

DGND

V_EXT

V_EXT

V_EXT

DGND

V_EXT

DGND

DGND

DGND

V_EXT

DGND

+3.3V

DGND

DGND

+3.3V

DGND

DGND

DGND

+5V

DGND

DGND

DGND

DGND

DGND

DGND

CHANNEL_A [2]

CHANNEL_A_BUF[2]

/CHANNEL_A [2]

CHANNEL_B [2]

CHANNEL_B_BUF[2]

/CHANNEL_B [2]

CHANNEL_INDEX [2]

CHANNEL_INDEX_BUF[2]

/CHANNEL_INDEX [2]

HALL_U_BUF[2] HALL_U [2]

HALL_V [2]

HALL_W [2]

HALL_V_BUF[2]

HALL_W_BUF[2]

SIN[2]
SIN_LO[2]

COS[2]
COS_LO[2]

SPI0_MOSI[2]
SPI0_SCK[2]

SPI0_MISO [2]

SPI0_SEL3_RDC[2]

EXC_LO [2]

EXC [2]

/SAMPLE[2]

EXC_LO [2]

EXC [2]

/POWER_ON_RESET[2]

SDA[2,3]
SCL[2,3]

DOS [2]
LOT [2]

CHANNEL_INDEX_BUF [2]

CHANNEL_B_BUF [2]

CHANNEL_A_BUF [2]

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 6 8

BUFFER, RESOLVER TO DIGITAL CONVERTER

C

300 BEAR HILL ROAD
WALTHAM, MA 02451
781-466-8010

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 6 8

BUFFER, RESOLVER TO DIGITAL CONVERTER

C

300 BEAR HILL ROAD
WALTHAM, MA 02451
781-466-8010

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 6 8

BUFFER, RESOLVER TO DIGITAL CONVERTER

C

300 BEAR HILL ROAD
WALTHAM, MA 02451
781-466-8010

U21

PCA9555PWR

U21

PCA9555PWR

A0
21

A1
2

A2
3

Vss
12

Vdd
24

INT
1

SCL
22

SDA
23

P0.0
4

P0.1
5

P0.2
6

P0.3
7

P0.4
8

P0.5
9

P0.6
10

P0.7
11

P1.0
13

P1.1
14

P1.2
15

P1.3
16

P1.4
17

P1.5
18

P1.6
19

P1.7
20

R111
4.7
R111
4.7

R105 10.0KR105 10.0K

R101
DNP
R101
DNP

C59
0.015uF
C59

0.015uF

R94
10.0K
R94
10.0K

C63
20pF
C63
20pF

R104
2.20K
R104
2.20K

U16

ADN4662BRZ

U16

ADN4662BRZ

ROUT
7

GND
5

VCC
8

+
2

-
1

R85
DNP
R85
DNP

C49 0.1uFC49 0.1uF

R99
3.3
R99
3.3

R96
4.7
R96
4.7

J9

5-146278-2

J9

5-146278-2

1
2

R90
3.3
R90
3.3

D23

1N4148W-7-F

D23

1N4148W-7-F

2
1

U18

AD2S1210

U18

AD2S1210

RES1
1

CS
2

RD
3

WR/FSYNC
4

DGND
5

DVDD
6

CLKIN
7

XTALOUT
8

SOE
9

SAMPLE
10

DB15/SDO
11

DB14/SDI
12

DB13/SCLK
13

DB12
14DB11
15DB10
16DB9
17

VDRIVE
18

DGND
19

DB8
20DB7
21DB6
22DB5
23DB4
24DB3
25DB2
26DB1
27DB0
28

A
29B
30

NM
31DIR
32

RESET
33

LOT
34DOS
35

A1
36

A0
37

EXC
38EXC
39

AGND
40

SIN
41

SINLO
42

AVDD
43

COSLO
44 COS
45

REFBYP
46REFOUT
47

RES0
48

U17

ADN4662BRZ

U17

ADN4662BRZ

ROUT
7

GND
5

VCC
8

+
2

-
1

C52
4.7uF
C52
4.7uF

R146
10.0K
R146
10.0K

C132 0.1uFC132 0.1uF

R93
10.0K
R93
10.0K

R113
2.20K
R113
2.20K

C147
0.1uF
C147
0.1uF

C54
4.7uF
C54
4.7uF

R112
3.3
R112
3.3

R91
4.7
R91
4.7

U22

74LVC1G125GW

U22

74LVC1G125GW

2

3

4

51

R86
10.0K
R86
10.0K

C50 0.1uFC50 0.1uF

R80 0R80 0

R110
4.7
R110
4.7

C53
0.015uF
C53

0.015uF

C67 0.1uFC67 0.1uF

R82
DNP
R82
DNP

C64 120pFC64 120pF

C68 0.1uFC68 0.1uF

C57
0.015uF
C57

0.015uF

C143
0.01uF
C143
0.01uF

R81 DNPR81 DNP

U24

74LVC1G125GW

U24

74LVC1G125GW

2

3

4

51

R97
100
R97
100

R84
2.20K
R84
2.20K

R151 10R151 10

R95 10.0KR95 10.0K

C146
0.1uF
C146
0.1uF

R89
10.0K
R89
10.0K

C144
0.01uF
C144
0.01uF C58 0.1uFC58 0.1uF

R100
DNP
R100
DNP

C51 120pFC51 120pF

C60
4.7uF
C60
4.7uF

C145
0.01uF
C145
0.01uF

D20

1N4148W-7-F

D20

1N4148W-7-F

2
1

C148
0.1uF
C148
0.1uF

R109
3.3
R109
3.3

R150 DNPR150 DNP

R103
DNP
R103
DNP

C62
20pF
C62

20pF

Q7
BC856BMTF
Q7
BC856BMTF1

2
3

C55
0.015uF
C55

0.015uF

D21

1N4148W-7-F

D21

1N4148W-7-F

2
1

U20

ADN4662BRZ

U20

ADN4662BRZ

ROUT
7

GND
5

VCC
8

+
2

-
1

R152 10R152 10

C61 0.1uFC61 0.1uF

R87 10.0KR87 10.0K

R79
100
R79
100

Q5
BC856BMTF
Q5
BC856BMTF1

2
3

R92
10.0K
R92
10.0K

R98
10.0K
R98
10.0K

D22

1N4148W-7-F

D22

1N4148W-7-F

2
1

Q6
BC846BMTF
Q6
BC846BMTF

1

3
2

Q4
BC846BMTF
Q4
BC846BMTF

1

3
2

U23

74LVC1G125GW

U23

74LVC1G125GW

2

3

4

51

R83
10.0K
R83
10.0K

R102
DNP
R102
DNP

R107
2.20K
R107
2.20K

R147
10.0K
R147
10.0K

R148 DNPR148 DNP

-

+

U32B

AD8662
-

+

U32B

AD8662

5

6
7

Y1

8.192MHz

Y1

8.192MHz

R88
100
R88
100

-

+

U32A

AD8662
-

+

U32A

AD8662

3

2
1

8
4

R153 10R153 10

R149 DNPR149 DNP

C65 0.1uFC65 0.1uF

C56
10uF
C56
10uF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CURRENT SENSE:  ±6. 8A
VOUT = 0. 375V TO 4. 625V
CENTER AT 1. 25V
- 6A - > 0. 3125V           6A - > 2. 1875V
- 4A - > 0. 625V           4A - > 1. 875V
- 2A - > 0. 9375V           2A - > 1. 5625V
 0A - > 1. 25V

Gai n = 0. 5

Gai n = 0. 5
Gai n = 0. 5

Cut  of f  f r equency
= 7. 2kHz

Cut  of f  f r equency
= 7. 2kHz

Cut  of f  f r equency
= 7. 2kHz

CURRENT SENSE:  ±6. 8A
VOUT = 0. 375V TO 4. 625V
CENTER AT 1. 25V
- 6A - > 0. 3125V           6A - > 2. 1875V
- 4A - > 0. 625V           4A - > 1. 875V
- 2A - > 0. 9375V           2A - > 1. 5625V
 0A - > 1. 25V

CURRENT SENSE:  ±6. 8A
VOUT = 0. 375V TO 4. 625V
CENTER AT 1. 25V
- 6A - > 0. 3125V           6A - > 2. 1875V
- 4A - > 0. 625V           4A - > 1. 875V
- 2A - > 0. 9375V           2A - > 1. 5625V
 0A - > 1. 25V

FULL RANGE 16 bi t ,
±6. 4A CURRENT SENSE

FULL RANGE 16 bi t ,
±6. 4A CURRENT SENSE

+5VA

AGND

AGND

+5VA

AGND

+5VA

AGND

AGND

AGND

+3.3VA

AGND

AGND

+3.3VA

AGND

AGND

+5V
+5V_ISO_W

DGND

+5V

+5V_ISO_V

DGND

+5VA

AGND

AGND

AGND

+5VA

AGND

AGND

AGND

+5VA

AGND

AGND

AGND

AGND AGND

+5VA

AGND

AGND

AGND

AGND AGND

+5VA

AGND

MOTOR_W [2]

W[5]

MOTOR_V [2]

V[5]

MOTOR_U [2]

U[5]

MOTOR_V_ISENSE[2]

MOTOR_U_ISENSE[2]

MOTOR_W_ISENSE[2]

SINC0_D0 [2]

SINC0_D1 [2]

SINC0_CLK0 [2]

SINC0_CLK1 [2]

MOTOR_W_ISHUNT [2]

MOTOR_V_ISHUNT [2]

SINC0_D2 [2]

SINC0_D3 [2]

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 7 8

CURRENT SENSING

C

300 BEAR HILL ROAD
WALTHAM, MA 02451
781-466-8010

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 7 8

CURRENT SENSING

C

300 BEAR HILL ROAD
WALTHAM, MA 02451
781-466-8010

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Wednesday, March 13, 2013 7 8

CURRENT SENSING

C

300 BEAR HILL ROAD
WALTHAM, MA 02451
781-466-8010

C114
10uF
C114
10uF

R188 2.00KR188 2.00K

U87

ADUM5000ARWZ

U87

ADUM5000ARWZ

VDD1
1

GND1
2

RCIN
4

RCOUT
5

RCSEL
6

VDD1
7

GND1
8

GNDISO
9GNDISO
15

VISO
10VISO
16

VSEL
13

C130 0.1uFC130 0.1uF

C94 0.1uFC94 0.1uF

C110
10uF
C110
10uF

R132 51.0KR132 51.0K

C140 0.1uFC140 0.1uF

R139 10.0KR139 10.0K

C107
0.1uF
C107
0.1uF

R141 20.0KR141 20.0K

R128 22R128 22

R135 DNPR135 DNP

R161 22R161 22

R125 22R125 22

C129
2200pF
C129
2200pF

C131 2200pFC131 2200pF

TP24TP24

1

U42

AD7403RI

U42

AD7403RI

VDD1
1

VIN+
2

VIN-
3

GND1
8 GND2

9

GND2
16

MDAT
11

MCLKIN
13

VDD2
14

GND1
4

RANGE0
5

RANGE1
6

C135
0.1uF
C135
0.1uF

C112
10uF
C112
10uF

TP25TP25

1

R131 22R131 22

R138 20.0KR138 20.0K

C73
0.1uF
C73
0.1uF

R156 0R156 0

U35

AD7403RI

U35

AD7403RI

VDD1
1

VIN+
2

VIN-
3

GND1
8 GND2

9

GND2
16

MDAT
11

MCLKIN
13

VDD2
14

GND1
4

RANGE0
5

RANGE1
6

R122 0.05R122 0.05

-

+

U37

AD8515

-

+

U37

AD8515
3

4
1

5
2

C115
0.1uF
C115
0.1uF

R127
51.0K
R127
51.0K

C108
10uF
C108
10uF

CAS 6-NP

U29

CAS 6-NP

U29

IN1
1

IN2
2

IN3
3

OUT8
8OUT9
9OUT10
10

VC
13

GND
12 OUT
11 NC

4

NC
5

NC
6

NC
7

TP23TP23

1

C116
10uF
C116
10uF

C93 0.1uFC93 0.1uF

R159 22R159 22

R134 22R134 22

R129 0.05R129 0.05

C105 100pFC105 100pF

R136 20.0KR136 20.0K

R144
10.0K
R144
10.0K

C127

0.1uF

C127

0.1uF

R186 2.00KR186 2.00K

C120
10uF
C120
10uF

-

+

U36

AD8515

-

+

U36

AD8515
3

4
1

5
2

C119
10uF
C119
10uF

C124
2200pF
C124
2200pF

R158 22R158 22

R133
51.0K
R133
51.0K

C77

0.1uF

C77

0.1uF

R187 2.00KR187 2.00K

C97
68pF
C97
68pF

R205
0
R205
0

R124
24.0K
R124
24.0K

C125 2200pFC125 2200pF

TP26TP26

1

TP21TP21

1

TP20TP20

1

C100 100pFC100 100pFR123 DNPR123 DNP

C121
0.1uF
C121
0.1uF

TP28TP28

1

R143 10.0KR143 10.0K

-

+

U85B

AD8646

-

+

U85B

AD8646

5

6
7

R184 2.00KR184 2.00K

R145 20.0KR145 20.0K

R160 22R160 22

R106
10.0K
R106
10.0K

CAS 6-NP

U25

CAS 6-NP

U25

IN1
1

IN2
2

IN3
3

OUT8
8OUT9
9OUT10
10

VC
13

GND
12 OUT
11 NC

4

NC
5

NC
6

NC
7

C113
0.1uF
C113
0.1uF

-

+

U86A

AD8646

-

+

U86A

AD8646

3

2
1

8
4

C118
0.1uF
C118
0.1uF

C126
2200pF
C126
2200pF

-

+

U85A

AD8646

-

+

U85A

AD8646

3

2
1

8
4

C128 2200pFC128 2200pF

C96 0.1uFC96 0.1uF

CAS 6-NP

U27

CAS 6-NP

U27

IN1
1

IN2
2

IN3
3

OUT8
8OUT9
9OUT10
10

VC
13

GND
12 OUT
11 NC

4

NC
5

NC
6

NC
7

C136
0.1uF
C136
0.1uF

R155 0R155 0

R207 DNPR207 DNP

R142 20.0KR142 20.0K

R157 DNPR157 DNP

C106 100pFC106 100pF

C139 0.1uFC139 0.1uF

R108 20.0KR108 20.0K

C109
0.1uF
C109
0.1uF

C69

0.1uF

C69

0.1uF

-

+

U86B

AD8646

-

+

U86B

AD8646

5

6
7

C122
10uF
C122
10uF

C103
68pF
C103
68pF

C95 0.1uFC95 0.1uF

-

+

U38

AD8515

-

+

U38

AD8515
3

4
1

5
2

C117
0.1uF
C117
0.1uF

R137 10.0KR137 10.0K

TP22TP22

1

U88

ADUM5000ARWZ

U88

ADUM5000ARWZ

VDD1
1

GND1
2

RCIN
4

RCOUT
5

RCSEL
6

VDD1
7

GND1
8

GNDISO
9GNDISO
15

VISO
10VISO
16

VSEL
13

C111
0.1uF
C111
0.1uF

C102 100pFC102 100pF

R130
24.0K
R130
24.0K

C104
8.2pF
C104
8.2pF

R154 0R154 0

C101
8.2pF
C101
8.2pF

TP27TP27

1

R126 51.0KR126 51.0K

R206 DNPR206 DNP

C123

0.1uF

C123

0.1uF

R140
10.0K
R140
10.0K



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PFC CONTROLLER I 2C ADDRESS
1011000

Aar dvar k
USB t o I 2C I nt er f ace

DO NOT POPUPLATE

GND_ISO

GND_ISO

GND_ISO

GND_ISO

+3.3V_ISO

+5V_ISO

+3.3V_ISO

PFC_AGND GND_ISO

GND_ISO

GND_ISO

GND_ISO

GND_ISO

+3.3V_ISO +3.3V_ISO

PFC_AGNDGND_ISO

+5V_USB

PFC_AGND

+5V_ISO

GND_ISO

GND_ISO

PFC_AGND

PFC_AGND

PGOOD [4]

AC_OK [4]

EN_PFC_ISO [3,4]

VAC[4]

INRUSH [4]

CS+[4]

CS-[4]

ILIM[4]

OVP[4]

VFB[4]

PWM [4]

SCL_ISO [3,5]

SDA_ISO [3,5]

RTD [4]

SCL_ISO [3,5]
SDA_ISO [3,5]

PFC_OK [5]
/EN_PFC_ISO_5V[3,4]

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Monday, March 18, 2013 8 8

PFC CONTROLLER

C

300 Bear Hill Road

781-466-8010
Waltham, MA 02452

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Monday, March 18, 2013 8 8

PFC CONTROLLER

C

300 Bear Hill Road

781-466-8010
Waltham, MA 02452

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
23022G01

Monday, March 18, 2013 8 8

PFC CONTROLLER

C

300 Bear Hill Road

781-466-8010
Waltham, MA 02452

C153 DNPC153 DNP

R168 90.9KR168 90.9K C164

0.1uF

C164

0.1uF

R174 10.0KR174 10.0K

R173 0R173 0

R176 90.9KR176 90.9K

R170 0R170 0

R178 90.9KR178 90.9K

C162 DNPC162 DNP

R181
2.20K
R181
2.20K

C157
DNP
C157
DNP

C160
DNP
C160
DNP

J13

DNP

J13

DNP

1
2
3
4

C158 DNPC158 DNP

U39

SN74AHCT1G08DCKR

U39

SN74AHCT1G08DCKR

4
1

2

5
3

R180
49.9K
R180
49.9K

C7 0.1uFC7 0.1uF

C133 0.1uFC133 0.1uF

R175
10.0K
R175
10.0K

C155 DNPC155 DNP

R2 10.0KR2 10.0K

U93

SN74LVC1G32DCKR

U93

SN74LVC1G32DCKR

4
1

2

5
3

R177
10.0K
R177
10.0K C161

1000pF
C161
1000pF

R171 10.0KR171 10.0K

R179
2.20K
R179
2.20K

C1
1000pF
C1
1000pF

TP1TP1

1

U91

ADP1047ARQZ-R7

U91

ADP1047ARQZ-R7

A
G

N
D

1

VAC
2

VFB
3

OVP
4

P
G

N
D

5

ILIM
6

NC
7

CS-
8

CS+
9

D
G

N
D

10

PSON
11

VCORE
12

PWM
13

PWM2
14

AC_OK
15

PGOOD
16

INRUSH
17

SYNC
18

SCL
19

SDA
20

ADD
21

RTD
22

RES
23

V
D

D
24

C156 DNPC156 DNP

R169
10.0K
R169
10.0K

R183 0R183 0

C159 DNPC159 DNP

J7

5-146278-2

J7

5-146278-2

1
2

C154
DNP
C154
DNP

R182
2.20K
R182
2.20K

C10
0.1uF
C10
0.1uF

R172 10.0KR172 10.0K


