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MOTOR POWER CONNECTOR

MOTOR CONNECTOR

ENCODER HALL CONNECTOR

Current Limit: 12.5A Voltage Clamped at 39V

Voltage Input 24-36V

EN_PWM2

PWM2_AH
PWM2_AL

PWM2_BH

PWM2_BL

PWM2_CH

PWM2_CL PWM2_DL
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HALL2_V

TWI0_SDA TWI0_SCL

PA_00

PA_15
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HALL2_W
HALL2_U
HALL2_V

PWM2_TRIP0b
EN_PWM2

PWM2_CH
PWM2_CL

PWM2_AH
PWM2_AL

PWM2_BH

PWM2_DH
PWM2_DL

PWM2_BL

ENCODER2_INDEX
SINC0_D3
SINC0_CLK1

TWI0_SDA

SINC0_D2

TWI0_SCL
ENCODER2_A

ENCODER2_B

EARTH_GNDPGND

EARTH_GND

+5V

DGND EARTH_GND

+5V

PGND
PGND

PGND

PGND

PGND

MOTOR_PWR

DGND

+5V

AGND

+5V

AGNDDGND

+3.3V +3.3V+5V

DGND DGND

+5V

+2.5VREF +2.5VREF

+2.5VREF

AGND

DGNDDGND

+3.3V
+5V

/CHANNEL_A[5]
CHANNEL_A[5]

HALL_V[5]
HALL_U[5]

HALL_W[5]

MOTOR_W[3,6]

/CHANNEL_B[5]
CHANNEL_B[5]

/CHANNEL_INDEX[5]
CHANNEL_INDEX[5]

MOTOR_U[3,6]
MOTOR_V[3,6]

CHANNEL_INDEX_BUF[5]
CHANNEL_A_BUF[5]

AH[3]

/I_TRIP [3]

AL[3]

BH [3]

BL [3]

CH[3]

CL[3]

SINC0_D0[7] SINC0_D1 [7]
SINC0_CLK0[7]

HALL_V_BUF[5]

HALL_W_BUF[5]

EN_PWM [3]

MOTOR_U_ISENSE[3]

MOTOR_V_ISENSE [3]

MOTOR_W_ISENSE[3] VBUS_ISENSE [3]

VBUS_VSENSE [6]MOTOR_U_VSENSE[6]

MOTOR_V_VSENSE[6]

MOTOR_W_VSENSE [6]

SINC0_D2[7] SINC0_D3 [7]

SINC0_CLK1 [7]

CHANNEL_B_BUF[5]

CHANNEL_B_BUF [5]

HALL_U_BUF [5]
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TMR
1

FB
2

OUT
3

GATE
4

VCC
6 SNS
5

SHDN
7

FLT
8

EN
9

GND
10

AOUT
11 IN +
12

P
A

D
13

TP125TP1251

L1 600ohmL1 600ohm
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0V to 2.5V ADC RANGE, ±6.25A CURRENT SENSE
RS2, RS3, RS4 - 0.01ohm

GAIN = 4.92

Range 0-2.5V -> 0 to 6.6A 

I-TRIP = 0.46V @ 6.0A - Gain = 7.7

Cut off frequency
= 100kHz

GATE_AL

MOTOR_U

GATE_AH

MOTOR_V

GATE_BH

GATE_BL

GATE_CH

MOTOR_W

GATE_CL

GATE_AH

GATE_AL

GATE_BH

GATE_BL

GATE_CH

GATE_CL

MOTOR_PWR

AGND

AGND

AGND

+5VA

PGND PGND PGND

AGND

+3.3V

PGND

+5VA

AGND

+15V

PGND

AGND
AGND

AGND

AGND

AGND

AGND

+5VA

AGND

AGND

AGND

AGND

+5VA

AGND

+2.5VREF +2.5VREF +2.5VREF

+3.3V

+3.3V

+3.3V

MOTOR_V_ISENSE [2]

MOTOR_V [2,6]

CH[2]

CL[2]

EN_PWM[2]

AH[2]

AL[2]

/I_TRIP[2]

BH[2]

BL[2]

MOTOR_W [2,6]

MOTOR_U_ISENSE [2]

MOTOR_U [2,6]

MOTOR_W_ISENSE [2]
VBUS_ISENSE[2]

V_VIN- [7]

V_VIN+ [7]

W_VIN- [7]

W_VIN+ [7]
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R122
0.05
R122
0.05

TP33
Test Point

TP33
Test Point 1

TP30
Test Point

TP30
Test Point 1

C17 0.1uFC17 0.1uF

C140.1uF C140.1uF

C120.1uF C120.1uF

R67 10.0KR67 10.0K

TP26TP26

1

R11 20.0R11 20.0

C22
0.082uF
C22
0.082uF

C5 1.0uFC5 1.0uF

R28 20.0R28 20.0

-

+

U3A

AD8629ARMZ

-

+

U3A

AD8629ARMZ

3

2
1

8
4

R18 2.00KR18 2.00K

U2

IRS2336DSTRPBF

U2

IRS2336DSTRPBF

V
C

C
1

HIN1
2

HIN2
3

HIN3
4

LIN1
5

LIN2
6

LIN3
7

FAULT
8

ITRIP
9

EN
10

RCIN
11

V
S

S
12

C
O

M
13

LO3
14

LO2
15

LO1
16

VS3
18

HO3
19

VB3
20

VS2
22

HO2
23

VB2
24

VS1
26

HO1
27

VB1
28

TP6
Test Point

TP6
Test Point 1

R29 20.0R29 20.0
TP11
Test Point
TP11
Test Point1

D8
SMBJ5366B-TP
39V

D8
SMBJ5366B-TP
39V

2
1

D11 1N4148WSD11 1N4148WS

21

D12 1N4148WSD12 1N4148WS

21

R15
10.0K
R15
10.0K

Q3
IRFS4010PBF
Q3
IRFS4010PBF

4

1

3
2
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Test Point 1
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-

+

U4
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1
5

6
2

7
3

8

R64 10.0KR64 10.0K

R21 20.0R21 20.0

D5
1N4148WS
D5
1N4148WS

2
1

+ C8
330uF

+ C8
330uF

C21
0.082uF
C21
0.082uF

TP31
Test Point

TP31
Test Point 1

TP28
Test Point

TP28
Test Point 1

C23 0.1uFC23 0.1uF
TP16

Test Point
TP16

Test Point 1

R23 15.4KR23 15.4K

TP36

Test Point

TP36

Test Point

1

D14 1N4148WSD14 1N4148WS

21

C160.1uF C160.1uF

TP10
Test Point

TP10
Test Point 1

R19 2.00KR19 2.00K

Q4
IRFS4010PBF
Q4
IRFS4010PBF

4

1

3
2

TP17
Test Point

TP17
Test Point 1

TP35

Test Point

TP35

Test Point

1

R25
10.0K
R25
10.0K

TP4
Test Point

TP4
Test Point 1

R10 2.20KR10 2.20K
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TP9
Test Point 1

TP3
Test Point

TP3
Test Point 1

C180.1uF C180.1uF

R9
1.00M

R9
1.00M

R22 20.0R22 20.0

D7
1N4148WS
D7
1N4148WS

2
1

Q2
IRFS4010PBF
Q2
IRFS4010PBF

4

1

3
2

TP12
Test Point
TP12
Test Point1R27 9.10KR27 9.10K

D10 1N4148WSD10 1N4148WS

21

R14 15.4KR14 15.4K

C10
0.1uF
C10
0.1uF

TP5
Test Point
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Test Point 1

R26
10.0K
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Test Point

TP7
Test Point 1
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R16
10.0K
R16
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Test Point
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+15V@100mA POWER SUPPLY 

+5V ANALOG POWER

AGND

+5VA

+5V

+15V

PGNDDGND

+5V

DGND

DGND

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Wednesday, March 12, 2014 4 7

POWER SUPPLIES

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Wednesday, March 12, 2014 4 7

POWER SUPPLIES

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Wednesday, March 12, 2014 4 7

POWER SUPPLIES

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

C24
0.1uF
C24
0.1uF

C26
10uF
C26
10uF

R189 0R189 0

U7

CC1R5-0512SF-E

U7

CC1R5-0512SF-E

+VIN
1

RC
2

-VIN
3

COM
5

TRM
6

+VOUT
7

NC
4

TP1

Test Point

TP1

Test Point

1

C25
0.1uF
C25
0.1uF

D15

LNJ312

D15

LNJ312

2 1

L2

0.06ohm

L2

0.06ohm
1

4

2

3

TP34

Test Point

TP34

Test Point
1

R32 300R32 300

C27
10uF
C27
10uF

TP2

Test Point

TP2

Test Point

1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ENCODER BUFFER

HALL BUFFER

JUMPER SETTING
JP1-2 - DIFFERENTIAL OUTPUT ENCODER
JP2-3 - SINGLE ENDED OUTPUT ENCODER

DGND

DGND

DGND

DGND

DGND

DGND

+3.3V

DGND
DGND

DGND

+3.3V

DGND
DGND

DGND

+3.3V

DGND
DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

+3.3V

DGND

DGND

+3.3V

DGND

DGND

+3.3V

DGND

DGND

+3.3V

DGNDCHANNEL_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]

CHANNEL_A [2]

CHANNEL_B [2]

CHANNEL_INDEX [2]

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Monday, March 03, 2014 5 7

BUFFER, DAC

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Monday, March 03, 2014 5 7

BUFFER, DAC

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Monday, March 03, 2014 5 7

BUFFER, DAC

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

R61 10R61 10

C58 0.1uFC58 0.1uF

U9

ADN4662BRZ

U9

ADN4662BRZ

ROUT
7

GND
5

VCC
8

+
2

-
1

C60 0.1uFC60 0.1uF

C56
0.1uF
C56
0.1uF

R72 10R72 10

C31 0.1uFC31 0.1uF

U10

ADN4662BRZ

U10

ADN4662BRZ

ROUT
7

GND
5

VCC
8

+
2

-
1

C53
0.01uF
C53
0.01uF

C32 0.1uFC32 0.1uF

U13

74LVC1G125GW

U13

74LVC1G125GW

2

3

4

51

C55
0.1uF
C55
0.1uF

U20

74LVC1G125GW

U20

74LVC1G125GW

2

3

4

51

C39 0.1uFC39 0.1uF

U22

74LVC1G125GW

U22

74LVC1G125GW

2

3

4

51

C38 0.1uFC38 0.1uF

U15

74LVC1G125GW

U15

74LVC1G125GW

2

3

4

51

R62 10R62 10

R36
100
R36
100

U12

ADN4662BRZ

U12

ADN4662BRZ

ROUT
7

GND
5

VCC
8

+
2

-
1

C54
0.01uF
C54
0.01uF

JP1

68000-103HLF

JP1

68000-103HLF

1
2
3

R71 10R71 10

C52
0.01uF
C52
0.01uF

C59 0.1uFC59 0.1uF

R33
100
R33
100

C35 0.1uFC35 0.1uF

U14

74LVC1G125GW

U14

74LVC1G125GW

2

3

4

51

R70 10R70 10

C57
0.1uF
C57
0.1uF

R63 10R63 10

U21

74LVC1G125GW

U21

74LVC1G125GW

2

3

4

51

C37 0.1uFC37 0.1uF

R34
100
R34
100



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VBUS SENSE Gain = 0.05
24V -> 1.2V

VBUS SENSE Gain = 0.05
24V -> 1.2V

VBUS SENSE Gain = 0.05
24V -> 1.2V

VBUS SENSE Gain = 0.05
24V -> 1.2V

PGND

MOTOR_PWR

PGND

+5VA

AGND

AGND

PGND

PGND

+5VA

AGND

AGND

PGND

PGND

+5VA

AGND

AGND

PGND

PGND

+5VA

AGND

AGND

VBUS_VSENSE [2]

MOTOR_U_VSENSE [2]

MOTOR_U[2,3]

MOTOR_V_VSENSE [2]

MOTOR_V[2,3]

MOTOR_W_VSENSE [2]

MOTOR_W[2,3]

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Monday, March 03, 2014 6 7

SIGNAL CONDITIONING

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Monday, March 03, 2014 6 7

SIGNAL CONDITIONING

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Monday, March 03, 2014 6 7

SIGNAL CONDITIONING

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

R45
20.0K
R45
20.0K

C40
0.1uF
C40
0.1uF

R57 10.0KR57 10.0K

C42 0.1uFC42 0.1uF

R39 10.0KR39 10.0K

C44 0.1uFC44 0.1uF

C51 0.1uFC51 0.1uF

R60 10.0KR60 10.0K

R46 10.0KR46 10.0K

-

+

U18

AD8628AUJZ

-

+

U18

AD8628AUJZ

3

4
1

5
2

C47 0.1uFC47 0.1uF

C49
0.1uF
C49
0.1uF

R50
191K
R50
191K

-

+

U16

AD8628AUJZ

-

+

U16

AD8628AUJZ

3

4
1

5
2

R55
10.0K
R55
10.0K

R40
20.0K
R40
20.0K

R51 10.0KR51 10.0K

C43
0.1uF
C43
0.1uF

R44
191K
R44
191K

R37
10.0K
R37
10.0K

R43
10.0K
R43
10.0K

R58
20.0K
R58
20.0K

C45 0.1uFC45 0.1uF

R59 10.0KR59 10.0K

C48 0.1uFC48 0.1uF

R54 10.0KR54 10.0K

C46
0.1uF
C46
0.1uF

C41 0.1uFC41 0.1uF

R56
191K
R56
191K

R41 10.0KR41 10.0K

R42 10.0KR42 10.0K

R49
10.0K
R49
10.0K

R47 10.0KR47 10.0K

-

+

U17

AD8628AUJZ

-

+

U17

AD8628AUJZ

3

4
1

5
2

R52
20.0K
R52
20.0K

-

+

U19

AD8628AUJZ

-

+

U19

AD8628AUJZ

3

4
1

5
2

C50 0.1uFC50 0.1uF

R53 10.0KR53 10.0K

R38
191K
R38
191K

R48 10.0KR48 10.0K



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

FULL RANGE 16 bit, ±6.4A CURRENT SENSE

FULL RANGE 16 bit, ±6.4A CURRENT SENSE

+3.3V

DGND

DGND

+3.3V

DGND

DGND

+5V

+5V_ISO_W

DGND

+5V

+5V_ISO_V

DGND

SINC0_CLK0 [2]

SINC0_D0 [2]

SINC0_CLK1 [2]

SINC0_D1 [2]

W_VIN+[3]

W_VIN-[3]

V_VIN-[3]

V_VIN+[3]

SINC0_D2 [2]

SINC0_D3 [2]

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Wednesday, March 12, 2014 7 7

SIGMA-DELTA MODULATOR

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Wednesday, March 12, 2014 7 7

SIGMA-DELTA MODULATOR

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

SIZE CAGE CODE DWG NO REV

SHEET OF

1NST2
42892G01

Wednesday, March 12, 2014 7 7

SIGMA-DELTA MODULATOR

C

WALTHAM, MASS
SUITE 114

<OrgAddr4>
<OrgAddr3>

C115
0.1uF
C115
0.1uF

C112
10uF
C112
10uF

TP22TP22

1

R188 0R188 0

C120
10uF
C120
10uF

C135
0.1uF
C135
0.1uF

TP20TP20

1

R158 10R158 10

TP27TP27

1

R190 0R190 0

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

C118
0.1uF
C118
0.1uF

TP37

Test Point

TP37

Test Point

1

R184 0R184 0

C107
0.1uF
C107
0.1uF

C109
0.1uF
C109
0.1uF

R186 0R186 0

C108
10uF
C108
10uF

C122
10uF
C122
10uF

R164 DNPR164 DNP

C114
10uF
C114
10uF

C119
10uF
C119
10uF

C95 0.1uFC95 0.1uF

R160 10R160 10

TP23TP23

1

C117
0.1uF
C117
0.1uF

R155 0R155 0

C136
0.1uF
C136
0.1uF

C113
0.1uF
C113
0.1uF

R157 DNPR157 DNP

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

VDD1
7

R154 0R154 0

R187 0R187 0

R162
0
R162
0

C116
10uF
C116
10uF

R156 0R156 0

C96 0.1uFC96 0.1uF

R191 0R191 0

C111
0.1uF
C111
0.1uF

TP25TP25

1

C110
10uF
C110
10uF

TP21TP21

1
R159 10R159 10

C121
0.1uF
C121
0.1uF

R161 10R161 10

C93 0.1uFC93 0.1uF

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

VDD1
7

R163 DNPR163 DNP

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

TP24TP24

1

C94 0.1uFC94 0.1uF


