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NOTES - UNLESS OTHERWISE NOTED:

1. RESISTANCE VALUES ARE IN OHMS

2. CAPACITANCE VALUES ARE IN MICROFARADS (uF)

3. ALL 0.1uF and 0.01uF CAPACITORS ARE FOR DECOUPLING PURPOSES AND SHOULD 
   BE PLACED CLOSE TO THE IC THEY ARE SHOWN NEAR ON THE SCHEMATIC.
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DIN

SILK
LABEL:
BATTERY

INPUT VOLTAGE: 9-16V OUTPUT VOLTAGE: 48V

SILK LABEL: INPUT
SILK LABEL:
BOOST OUTPUT

NOTE: CERAMIC CAP FOR HF ELEMENTS

NOTE: CERAMIC CAP FOR HF ELEMENTS

DGND

DGND
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VDD_BOOST
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VDD_BOOST
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BOOST_DRV0_PWM_H[26]
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BOOST_DRV1_PWM_L[26]

BOOST_DRV0_SNS_IN[5] BOOST_DRV0_SNS_OUT [5]

BOOST_DRV1_SNS_IN[5] BOOST_DRV1_SNS_OUT [5]

INPUT_VOLTAGE[4]

INPUT_SNS_IN[4] INPUT_SNS_OUT [4]

REGEN_EN [26]
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18.35V  --> 2.5V FULL 
RANGE RESOLUTION
Req = 8.637K
C = 2700pF
F CUTOFF= 6.8kHz
0805 PACKAGE COMPONENTS

18.30V  --> 0.320V FULL 
RANGE RESOLUTION
Req = 98.3 
C = 0.22uF 
F CUTOFF = 7.4kHz
0805 PACKAGE COMPONENTS

+/-64A --> +/-0.32V FULL
RANGE RESOLUTION
Req = 22
Ceq = 2 x 0.47uF
F CUTOFF = 7.7kHz

DGND

VDD_3V3

DGND

DGND

VDD_3V3

DGND DGND
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INPUT_VOLTAGE[3,4]

INPUT_SNS_IN[3]

INPUT_SNS_OUT[3]

INPUT_CURRENT_MDAT [25]
INPUT_CURRENT_MCLK [4]

INPUT_VOLTAGE[3,4]

INPUT_VOLTAGE_MDAT [25]
INPUT_VOLTAGE_MCLK [4]

INPUT_CURRENT_MCLK [4]

SD_MCLK[12,20,26]

INPUT_VOLTAGE_MCLK [4]

BOOST_DRV0_CURRENT_MCLK [5]
BOOST_DRV1_CURRENT_MCLK [5]

DCBUS_CURRENT_MCLK [6]
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INPUT_VOLTAGE_FB [27]
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0805
0805

+/-45.71A --> +/-0.32V FULL
RANGE RESOLUTION
Req = 22
Ceq = 2 x 0.47uF
F CUTOFF = 7.7kHz

+/- 35.71A --> 0-2.5V FULL
RANGE RESOLUTION
Req = 0.5k
C = 0.047uF
F CUTOFF = 6.8kHz

+/-45.71A --> +/-0.32V FULL
RANGE RESOLUTION
Req = 22
Ceq = 2 x 0.47uF
F CUTOFF = 7.7kHz

+/- 35.71A --> 0-2.5V FULL
RANGE RESOLUTION
Req = 0.5k
C = 0.047uF
F CUTOFF = 6.8kHz
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DCBUS

60.5V  --> 2.5V FULL
RANGE RESOLUTION
Req = 9.59k
C = 2700pF
F CUTOFF = 6.15kHz

60.16V  --> 0.320V FULL 
RANGE RESOLUTION
Req = 99.47
C = 0.22uF
F CUTOFF =  7.3kHz

+/-10A --> +/-0.32V FULL
RANGE RESOLUTION
Req = 22
Ceq = 2 x 0.47uF
F CUTOFF = 7.7kHz
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NOTE: 5V0 AND 3V3 SUPPLIES ARE SYNC SLAVES. INITIAL SWITCHING FREQUENCIES
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Low Voltage DC to DC and Dual Axis Motor Control Board

10 28

DRV0 & DRV1: Inverter FETs

WAS JPW
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Low Voltage DC to DC and Dual Axis Motor Control Board

10 28

DRV0 & DRV1: Inverter FETs

WAS JPW
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DRV0 & DRV1: Inverter FETs

WAS JPW

Q13
SiR870DP
100V
60A21 3

4

5

Q15
SiR870DP
100V
60A21 3

4

5

Q11
SiR870DP
100V
60A

21 3

4

5

R112 0.010_1%

1% 3W

Q14
SiR870DP
100V
60A21 3

4

5

Q10
SiR870DP
100V
60A

21 3

4
5

Q12
SiR870DP
100V
60A

21 3

4

5

R114 0.010_1%

1% 3W

J5

1755752

1
1

2
2

3
3

4
4

R113 0.010_1%

1% 3W



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

0805 0805 0805

60.16V  --> 0.320V FULL 
RANGE RESOLUTION
Req = 99.47
C = 2.2uF
F CUTOFF = 731Hz

60.5V  --> 2.5V FULL
 RANGE RESOLUTION
Req = 9.59k
C = 22,000pF
F CUTOFF = 754Hz

+/- 25A --> 0-2.5V FULL
RANGE RESOLUTION
Req = 0.5k
C = 22,000pF
F CUTOFF = 14 kHz

60.16V  --> 0.320V FULL 
RANGE RESOLUTION
Req = 99.47
C = 2.2uF
F CUTOFF = 731Hz

60.16V  --> 0.320V FULL 
RANGE RESOLUTION
Req = 99.47
C = 2.2uF
F CUTOFF = 731Hz

+/- 25A --> 0-2.5V FULL
RANGE RESOLUTION
Req = 0.5k
C = 22,000pF
F CUTOFF = 14 kHz

+/- 25A --> 0-2.5V FULL
RANGE RESOLUTION
Req = 0.5k
C = 22,000pF
F CUTOFF = 14 kHz

DGND DGND DGND

DGND DGND

DGND

VDD_5V0

DGND DGND

VDD_5V0

DGND

DGND

DGND

VDD_5V0

DGND

VDD_5V0

DGND

VDD_5V0

DGND

VDD_5V0

DGND
DGND

VDD_3V3 VDD_3V3 VDD_3V3

VDD_3V3

VDD_5V0

DGND

DGND

VDD_3V3

VDD_5V0

DGND

DGND

VDD_3V3

VDD_5V0

DGND

DGND DGND DGND

VDD_5V0 VDD_5V0 VDD_5V0

DGND DGND DGND

V_FBK_DRV0_W [27]

V_FBK_DRV0_V [27]

V_FBK_DRV0_U [27]

I_FBK_DRV0_U [27] I_FBK_DRV0_V [27] I_FBK_DRV0_W [27]

DRV0_INV_U_SNS [10,11,12]DRV0_SH_U_SNS[10,12] DRV0_INV_V_SNS [10,11,12]DRV0_SH_V_SNS[10,12] DRV0_INV_W_SNS [10,11,12]DRV0_SH_W_SNS[10,12]

DRV0_INV_U_SNS[10,11,12]

DRV0_INV_V_SNS[10,11,12]

DRV0_INV_W_SNS[10,11,12]

DRV0_INV_U_SNS[10,11,12]

DRV0_U_VOLTS_MDAT [25]
DRV0_U_VOLTS_MCLK [12]

DRV0_INV_V_SNS[10,11,12]

DRV0_V_VOLTS_MDAT [25]
DRV0_V_VOLTS_MCLK [12]

DRV0_INV_W_SNS[10,11,12]

DRV0_W_VOLTS_MDAT [25]
DRV0_W_VOLTS_MCLK [12]
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11 28

DRV0: Voltage and Current Feedback

WAS JPW
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DRV0: Voltage and Current Feedback

WAS JPW
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DRV0: Voltage and Current Feedback

WAS JPW

R385
232K
1%
1/8W

R384
232K
1%
1/8W

C123
0.022uF

R117
1K_1%
1%
1/10W

C110
0.1uF
25V
20%

TP67

1

R367
1.0K_1%

R383
18.7K
1%
1/8W

I
S
O
L
A
T
I
O
N

U28

AD7403-8

MDAT
6

VIN+
2

MCLKIN
7

GND2
5

GND1
4

VIN-
3

VDD2
8

VDD1
1

R247

1.0K_1%

TP59

1

C116
0.1uF
25V
20%

C111
0.1uF
25V
20%

R130
10.0K

R366
1.0K_1%

C107
0.1uF
25V
20%

U23

LT1999-10

IN
+

2

IN
-

3

V+
1

G
N
D

5

OUT
7

V+
4

REF
6 SHDN

8

TP66

1

TP68
1

R119
1K_1%
1%
1/10W

R125
100.0_1%
1%
1/3W

C121
0.022uF

R132
10.0K

R124
100.0_1%
1%
1/3W

TP65

1

C114
2.2uF
25V
10%

C223
0.022uF

R386
232K
1%
1/8W

U24

LT1999-10

IN
+

2

IN
-

3

V+
1

G
N
D

5

OUT
7

V+
4

REF
6 SHDN

8

R131
10.0K

C120
0.1uF
25V
20%

R116
1K_1%
1%
1/10W

TP62

1

I
S
O
L
A
T
I
O
N

U26

AD7403-8

MDAT
6

VIN+
2

MCLKIN
7

GND2
5

GND1
4

VIN-
3

VDD2
8

VDD1
1R381

18.7K
1%
1/8W

TP64

1

I
S
O
L
A
T
I
O
N

U27

AD7403-8

MDAT
6

VIN+
2

MCLKIN
7

GND2
5

GND1
4

VIN-
3

VDD2
8

VDD1
1

R368
1.0K_1%

R118
1K_1%
1%
1/10W

C222
0.022uF

C119
0.1uF
25V
20%

C117
0.1uF
25V
20%

R246

1.0K_1%

C109
0.1uF
25V
20%

C108
0.1uF
25V
20%

TP63

1

C106
0.1uF
25V
20%

TP70
1

C112
2.2uF
25V
10%

R126
100.0_1%
1%
1/3W

TP60

1

TP61

1

C115
0.1uF
25V
20%

C224
0.022uF

C118
0.1uF
25V
20%

U25

LT1999-10

IN
+

2

IN
-

3

V+
1

G
N
D

5

OUT
7

V+
4

REF
6 SHDN

8

R382
18.7K
1%
1/8W

C113
2.2uF
25V
10%

R120
1K_1%
1%
1/10W

R115
1K_1%
1%
1/10W

R245

1.0K_1%

C122
0.022uF

TP69
1
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1

1

D D

C C

B B

A A

+/- 32A CURRENT MEASUREMENT

+/- 32A CURRENT MEASUREMENT

+/- 32A CURRENT MEASUREMENT

DGND

VDD_3V3

DGND

DGND

VDD_3V3

DGND

VDD_3V3

DGND

VDD_3V3

DGND

VDD_3V3

DGND

VDD_3V3

VDD_3V3

DGND

DGND

VDD_3V3

VDD_3V3

DGND

VDD_3V3

DGND

DRV0_SH_U_SNS[10,11]

DRV0_INV_U_SNS[10,11]

DRV0_INV_V_SNS[10,11]

DRV0_SH_V_SNS[10,11]

DRV0_U_CURRENT_MDAT [25]
DRV0_U_CURRENT_MCLK [12]

DRV0_V_CURRENT_MDAT [25]
DRV0_V_CURRENT_MCLK [12]

DRV0_INV_W_SNS[10,11]

DRV0_SH_W_SNS[10,11]
DRV0_W_CURRENT_MDAT [25]
DRV0_W_CURRENT_MCLK [12]

SD_MCLK[4,20,26]
DRV0_U_CURRENT_MCLK [12]
DRV0_V_CURRENT_MCLK [12]

DRV0_U_VOLTS_MCLK [11]
DRV0_V_VOLTS_MCLK [11]
DRV0_W_VOLTS_MCLK [11]

DRV0_W_CURRENT_MCLK [12]
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DRV0: In-Phase Current Sigma Deltas

WAS JPW
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Low Voltage DC to DC and Dual Axis Motor Control Board

12 28

DRV0: In-Phase Current Sigma Deltas

WAS JPW
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Low Voltage DC to DC and Dual Axis Motor Control Board

12 28

DRV0: In-Phase Current Sigma Deltas

WAS JPW

U35

CDCLVC1106

Y5
9Y4
6Y3
13Y2
11

1G
2

Y1
14VDD2

8

CLKIN
1

VDD3
12

VDD1
5

GND3
10

GND1
4

GND2
7

Y0
3

D20
MBR0520LT1
0.5A
20V

A C

U29

SN6501

D1
1

VCC
2

D2
3

GND
4

GND
5

D21
MBR0520LT1
0.5A
20V

A C

I
S
O
L
A
T
I
O
N

U30

AD7403-8

MDAT
6

VIN+
2

MCLKIN
7

GND2
5

GND1
4

VIN-
3

VDD2
8

VDD1
1

R135 22.0_1%
1% 1/16W

C127
1.0uF
50V
20%

U33

SN6501

D1
1

VCC
2

D2
3

GND
4

GND
5

C139
1.0uF
50V
20%

T5

760390013
150mA

3

2

1 6

5

4

R136 22.0_1%
1% 1/16W

C134
0.1uF
25V
20%

C136
1.0uF
50V
20%

C135
47pF

50V
5%

TP72
TEST-POINT RND1

C137
1.0uF
50V
20%

I
S
O
L
A
T
I
O
N

U32

AD7403-8

MDAT
6

VIN+
2

MCLKIN
7

GND2
5

GND1
4

VIN-
3

VDD2
8

VDD1
1

D22
MBR0520LT1
0.5A
20V

A C

C129
0.1uF
25V
20%

U31

SN6501

D1
1

VCC
2

D2
3

GND
4

GND
5

TP71
TEST-POINT RND1

C126
1.0uF
50V
20%

C138
0.1uF
25V
20%

C130
47pF

50V
5%

C125
47pF

50V
5%

T7

760390013
150mA

3

2

1 6

5

4

RN3
0
5%
1/16W

8 1
7
6
5

2
3
4

I
S
O
L
A
T
I
O
N

U34

AD7403-8

MDAT
6

VIN+
2

MCLKIN
7

GND2
5

GND1
4

VIN-
3

VDD2
8

VDD1
1

R134 22.0_1%
1% 1/16W

C221
0.1uF
25V
20%

C133
0.1uF
25V
20%

TP76
TEST-POINT RND1

C131
1.0uF
50V
20%

C128
0.1uF
25V
20%

D23
MBR0520LT1
0.5A
20V

A C

RN4
0
5%
1/16W

8 1
7
6
5

2
3
4

C132
1.0uF
50V
20%

TP74
TEST-POINT RND1

TP75
TEST-POINT RND1

C124
0.1uF
25V
20%

D19
MBR0520LT1
0.5A
20V

A C

T6

760390013
150mA

3

2

1 6

5

4

R133 22.0_1%
1% 1/16W

TP73
TEST-POINT RND1

D24
MBR0520LT1
0.5A
20V

A C

R137 22.0_1%
1% 1/16W

R138 22.0_1%
1% 1/16W

DRV0_U_ISO_GND

DRV0_U_ISO_VDD

DRV0_V_ISO_GND

DRV0_V_ISO_VDD

DRV0_W_ISO_GND

DRV0_W_ISO_VDD

DRV0_U_ISO_GND

DRV0_V_ISO_GND

DRV0_W_ISO_GND

C1_1
C1_0

C1_2
C1_3
C1_4
C1_5

C1_1
C1_3
C1_2

C1_5

C1_4
C1_0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SHIFTS SIGNALS COMING
FROM THE MOTOR FROM 5.0V
TO 2.5V

SHIFTS SIGNALS COMING
FROM THE FPGA FROM 2.5V 
TO 5.0V

DEFAULT TO 5V

VDD_IO

DGND

VDD_5V0

VDD_5V0

DGND

DGND

DGND

VDD_5V0

DGND

DGND

VDD_5V0

DGND

DGND

VDD_5V0

DGND

VDD_5V0

DGND

DGND

VDD_5V0

DGND

DGND

VDD_5V0

DGND

VDD_IO

DGND

VDD_5V0

DGND

VDD_5V0

VDD_3V3VDD_12V0

VDD_24V0

DGND

VDD_5V0

DGND

VDD_5V0

DGND

VDD_5V0

DGND
DGND

VDD_5V0

DGND

VDD_5V0

DGND

VDD_5V0

DGND

DGND

DGND

VDD_IO

DGND

VDD_IO

DGND

DRV0_QR_A[26]
DRV0_QR_B[26]
DRV0_QR_Z[26] DRV1_SER_DATA_TX [22]

DRV0_QHR_U[26]
DRV0_QHR_V[26]
DRV0_QHR_W[26] DRV1_SER_DATA_CLK [22]DRV1_SER_CLK[26]

DRV1_SER_TX[26]

DRV0_QUAD_A[14]
DRV0_MTR_SER_DATA_CLK[14]

DRV0_SER_DATA_CLK [14]
DRV0_SER_DATA_TX [14]

DRV0_MTR_SER_DATA_TX[14]

DRV0_QUAD_B[14]

DRV0_QUAD_Z[14]

DRV0_QUAD_HALL_U[14]

DRV0_QUAD_HALL_V[14]

DRV0_QUAD_HALL_W[14]

DRV0_QUAD_RESOLVER_A [14]
DRV0_QUAD_RESOLVER_B [14]
DRV0_QUAD_RESOLVER_Z [14]

DRV0_QUAD_HALL_RESOLVER_U [14]
DRV0_QUAD_HALL_RESOLVER_V [14]
DRV0_QUAD_HALL_RESOLVER_W [14]

DRV0_SER_DATA_RX [14]DRV0_SER_RX[26]

DRV0_MTR_SER_DATA_RX[14]

DRV0_SER_TX[26]
DRV0_SER_CLK[26]

DRV0_SER_TX_EN_BUFF[25]

DRV0_RESOLVER_ERR_BUFF[15] DRV0_RESOLVER_ERR [15]
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Low Voltage DC to DC and Dual Axis Motor Control Board

13 28

DRV0: Position Feedback Interface, Transceivers, & Buffers

WAS JPW
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Low Voltage DC to DC and Dual Axis Motor Control Board

13 28

DRV0: Position Feedback Interface, Transceivers, & Buffers

WAS JPW
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Low Voltage DC to DC and Dual Axis Motor Control Board

13 28

DRV0: Position Feedback Interface, Transceivers, & Buffers

WAS JPW

R142
60.4_1%
1%
1/8W

J9

1787289

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20

R141
60.4_1%
1%
1/8W

R155
60.4_1%
1%
1/8W

C144
0.1uF
50V
10%

R149
60.4_1%
1%
1/8W

C142
2.2uF

25V
10%

C143
2.2uF

25V
10%

U44

ST490ABDR

GND
4 DI
3 RO
2 VCC
1

A
8

B
7

Z
6

Y
5

R152
10K_1%

1%
1/10W

U83

74LV4T125

1OE
1

1A
2

1Y
3

2OE
4

2A
5

2Y
6

GND
7

3Y
8

3A
9

3OE
10

4Y
11

4A
12

4OE
13

VCC
14

C151
0.1uF
50V
10%

C148
2.2uF

25V
10%

R154
60.4_1%
1%
1/8W

C152
2.2uF

25V
10%

C147
2.2uF

25V
10%

U40

LTC1687

NC2
13

VDD
14

RE
3

NC3
1

R
2

A
12

B
11

DE
4

D
5

GND
6

GND
7 NC1

8

Y
9Z
10

R156
60.4_1%
1%
1/8W

C155
0.1uF
50V
10%

R144
4.70K_1%
1%
1/10W

R157
10K_1%

1%
1/10W

R143
10K_1%

1%
1/10W

C154
0.1uF
50V
10%

R147
60.4_1%
1%
1/8W

U39

ST490ABDR

GND
4 DI
3 RO
2 VCC
1

A
8

B
7

Z
6

Y
5

R151
10K_1%

1%
1/10W

U84

74LV4T125

1OE
1

1A
2

1Y
3

2OE
4

2A
5

2Y
6

GND
7

3Y
8

3A
9

3OE
10

4Y
11

4A
12

4OE
13

VCC
14

C153
2.2uF

25V
10%

C280
0.1uF
50V
10%

R158
10K_1%

1%
1/10W

C146
0.1uF
50V
10%

C141
0.1uF
50V
10%

R150
60.4_1%
1%
1/8W

R153
60.4_1%
1%
1/8W

R145
56.0_1%
1%
1/10W

U38
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2
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5
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VCC
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ST490ABDR
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3 RO
2 VCC
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B
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ST490ABDR
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50V
10%

J6
HEADER2x1

1
2

C145
0.1uF
50V
10%

R148
56.0_1%
1%
1/10W
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DRV0_SER_DATA_RX_P

DRV0_SER_DATA_RX_N

DRV0_QUAD_A_P

DRV0_QUAD_A_N

DRV0_SER_DATA_CLK_P
DRV0_SER_DATA_CLK_N

DRV0_QUAD_B_P

DRV0_QUAD_B_N

DRV0_QUAD_Z_P

DRV0_QUAD_Z_N

DRV0_SER_DATA_RX_P
DRV0_SER_DATA_RX_N

DRV0_SER_DATA_TX_P
DRV0_SER_DATA_TX_N

DRV0_QUAD_A_P
DRV0_QUAD_A_N

DRV0_SER_DATA_CLK_P
DRV0_SER_DATA_CLK_N

DRV0_QUAD_B_P
DRV0_QUAD_B_N DRV0_QUAD_Z_P
DRV0_QUAD_Z_N

DRV0_QUAD_HALL_U_P

DRV0_QUAD_HALL_U_N

DRV0_QUAD_HALL_V_P

DRV0_QUAD_HALL_V_N

DRV0_QUAD_HALL_W_P

DRV0_QUAD_HALL_W_N

DRV0_QUAD_HALL_U_P
DRV0_QUAD_HALL_U_N DRV0_QUAD_HALL_V_P
DRV0_QUAD_HALL_V_N DRV0_QUAD_HALL_W_P
DRV0_QUAD_HALL_W_N

DRV0_SER_DATA_TX_N

DRV0_SER_DATA_TX_P
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MOTOR DRIVE 0 FEEDBACK BANK A.

CHOOSE BETWEEN QUADRATURE A/B/Z AND
RESOLVER A/B/Z. ALL SIGNALS REFERENCED
TO 5V.

MOTOR DRIVE 0 FEEDBACK BANK B.

CHOOSE BETWEEN QUADRATURE OR HALL
U/V/W AND RESOLVER U/V/W. ALL
SIGNALS REFERENCED TO 5V.

MOTOR DRIVE 0 FEEDBACK BANK C.

CHOOSE BETWEEN MOTOR SERIAL
ENCORDER AND RESOLVER SERIAL
FEEDBACK. SIGNALS ARE
REFERENCED TO 5V.

DRV0_SER_DATA_RX [13]

DRV0_SER_DATA_CLK [13]

DRV0_RESOLVER_U [15]

DRV0_RESOLVER_V [15]

DRV0_RESOLVER_W [15]

DRV0_RESOLVER_A [15]

DRV0_RESOLVER_B [15]

DRV0_RESOLVER_Z [15]

DRV0_RESOLVER_SER_RX [15]

DRV0_RESOLVER_SER_TX [15]

DRV0_RESOLVER_SER_CLK [15]

DRV0_QUAD_A [13]
DRV0_QUAD_RESOLVER_A [13]

DRV0_QUAD_B [13]
DRV0_QUAD_RESOLVER_B [13]

DRV0_QUAD_Z [13]
DRV0_QUAD_RESOLVER_Z [13]

DRV0_QUAD_HALL_U [13]

DRV0_QUAD_HALL_V [13]

DRV0_QUAD_HALL_W [13]

DRV0_QUAD_HALL_RESOLVER_U [13]

DRV0_QUAD_HALL_RESOLVER_V [13]

DRV0_QUAD_HALL_RESOLVER_W [13]

DRV0_MTR_SER_DATA_RX [13]

DRV0_MTR_SER_DATA_TX [13]
DRV0_SER_DATA_TX [13]

DRV0_MTR_SER_DATA_CLK [13]
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DRV0: Position Feedback Muxes
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BISTVLD - High - Do not allow BIST to execute
          Low - Allow BIST to execute

Test points for entire bus interface

Place these caps
near VRR and RGND
pins.

Place these caps
near VCC and AGND 
pins.

Place these caps
near VDD and DGND
pins.

EXMDB DCMDB, INHB and RLV have internal pull-up.  

EXMDB - High - R1/R2 are excitation outputs
        Low  - R1/R2 are excitation inputs

DCMDB - High - Resolver signals are AC (contain carrier)
        Low  - Resolver signals are DC (no carrier)

RLV - High - 10mArms excitation current
      Low - 20mArms excitation current

INHB - High - Allow output data to change
       Low - Hold output data

CSB - High - D0~D11, PRTY High-Z
      Low - D0~D11, PRTY output enable

PUPD - High - Parallel output update freq. 25MHz
       Low - Parallel output update freq. 12.5MHz

ERRHLD - High - Absolute parallel angle data
         Low - Pulses equivalent to encoder

ERR - High - Internal oscillator
      Low - External clk input

Z - High - Current excitation mode (VMD=0)
    Low - Voltage excitation mode (VMD=1)

VDD_5V0

DGND

DGND

VDD_5V0

DGND

VDD_5V0

DGND

VDD_5V0 VDD_5V0

DGND DGND

VDD_5V0

VDD_5V0

DGND

VDD_5V0

DGND

DGND

DGND

VDD_5V0

DGND

DGND DGND

DRV0_RESOLVER_INHB [15,25]

DRV0_RESOLVER_ERRSTB_BUFF [25]

DRV0_R1[16]
DRV0_R2[16]

DRV0_S1[16]

DRV0_S3[16]

DRV0_S2[16]

DRV0_S4[16]

DRV0_RESOLVER_A [14]
DRV0_RESOLVER_B [14]
DRV0_RESOLVER_Z [14]
DRV0_RESOLVER_U [14]
DRV0_RESOLVER_V [14]
DRV0_RESOLVER_W [14]

DRV0_RESOLVER_SER_TX [14]
DRV0_RESOLVER_SER_CLK [14]

DRV0_RESOLVER_SER_RX [14]

DRV0_RESOLVER_SSCS_BUFF [25]

DRV0_RESOLVER_SCSB_BUFF [25]

DRV0_RESOLVER_ERRHLD [25]

DRV0_RESOLVER_INHB [15,25]

DRV0_RESOLVER_ERR [13]

DRV0_RESOLVER_ERR_BUFF [13]
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DRV0: Resolver, Page 1
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VRR
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SSDT
18SSCS
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26

D9/ERRCD1
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D8/ERRHLD
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D7/ERR
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36

V
D
D

3
7
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A
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R265
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RED
20mA
Vf=2.1V

A
C

R262 NP
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NP
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NP
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0.1uF
25V
20%

R269
10K_1%
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1/10W

R263 NP

R257
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1%
1/3W

R252
NP

TP123
TP-LOOP-ORANGE 1

C233
0.1uF
25V
20%

R268 0.0

R264
NP

R254
NP

DRV0_RESOLVER_INHB

DRV0_RESOLVER_ERR
DRV0_RESOLVER_Z(VMD)

DRV0_RESOLVER_CSB

DRV0_RESOLVER_CSB

DRV0_RESOLVER_PUPD

DRV0_RESOLVER_PUPD

DRV0_RESOLVER_RLV

DRV0_RESOLVER_BISTVLD

DRV0_RESOLVER_D6
DRV0_RESOLVER_D7
DRV0_RESOLVER_D8
DRV0_RESOLVER_D9
DRV0_RESOLVER_D10
DRV0_RESOLVER_D11

DRV0_RESOLVER_PRTY
DRV0_RESOLVER_D10
DRV0_RESOLVER_D8
DRV0_RESOLVER_D6
DRV0_RESOLVER_V
DRV0_RESOLVER_Z
DRV0_RESOLVER_ADRV0_RESOLVER_B

DRV0_RESOLVER_U
DRV0_RESOLVER_W
DRV0_RESOLVER_D7
DRV0_RESOLVER_D9
DRV0_RESOLVER_D11
DRV0_RESOLVER_CSB

DRV0_RESOLVER_PRTY

DRV0_RESOLVER_EXMDB

DRV0_RESOLVER_EXMDB

DRV0_RESOLVER_DCMDB

DRV0_RESOLVER_DCMDB

DRV0_RESOLVER_Z(VMD)

DRV0_RESOLVER_RLV

DRV0_RESOLVER_BISTVLD

DRV0_RESOLVER_ERRHLD
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VDD_5V0

VDD_5V0

VDD_12V0 VDD_24V0VDD_RESOLVER0

VDD_RESOLVER0

VDD_RESOLVER0

VDD_RESOLVER0

DGND

DGND

DGND

DGND

DGND

DGND

VDD_RESOLVER0

DGND

VDD_RESOLVER0

DGND

VDD_RESOLVER0

DGND

DGND

VDD_RESOLVER0

DGND

VDD_RESOLVER0

DRV0_S1 [15]

DRV0_S3 [15]

DRV0_S1_IN[16]

DRV0_S3_IN[16]

DRV0_S2 [15]

DRV0_S4 [15]

DRV0_S2_IN[16]

DRV0_S4_IN[16]

DRV0_R1[15]

DRV0_R2[15]

DRV0_R1_OUT [16]

DRV0_R2_OUT [16]

DRV0_R1_OUT[16] DRV0_R2_OUT [16]

DRV0_S1_IN[16] DRV0_S3_IN [16]
DRV0_S2_IN[16] DRV0_S4_IN [16]
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SL_MA_C

ROUTE SL_MA_x SIGNALS DIRECTLY TO
SOURCE OF LOW SIDE FET FOR EACH PHASE.
DO NOT TIE TO GROUND PLANE EXCEPT AT
FET.

SL_MA_B

SL_MA_A

WITH 1-OHM RESISTOR, DEAD TIME IS 50ns
THIS IS MINIMUM FOR DRV8303

ADDITIONAL DEAD TIME CAN BE ADDED IN 
FPGA FIRMWARE.

SAFE TORQUE OFF

DGND

DGND

DGND
DGND

DGND

VDD_3V3

DGND

DGND

DGND

VDD_DCBUS

VDD_3V3

DGND

DGND

DGND

VDD_3V3

VDD_3V3

VDD_3V3 VDD_3V3

DGND

VDD_3V3 VDD_3V3

DGND DGND

DRV_SCLK[9,26]

DRV_SOMI[9,26]

DRV_SIMO[9,26]

DRV1_CSn[26]

DRV1_OCTWn[17]

DRV1_FAULTn[17,26]

DRV1_GH_U [18]

DRV1_SH_U [18]

DRV1_GL_U [18]

DRV1_GH_V [18]

DRV1_SH_V [18]

DRV1_GL_V [18]

DRV1_GH_W [18]

DRV1_SH_W [18]

DRV1_GL_W [18]

HSMC_DRV1_PWM_UH[26]
HSMC_DRV1_PWM_UL[26]

HSMC_DRV1_PWM_VH[26]
HSMC_DRV1_PWM_VL[26]

HSMC_DRV1_PWM_WH[26]
HSMC_DRV1_PWM_WL[26]

DRV1_EN_GATE_P[26]

DRV1_EN_GATE_N[26]
DRV1_OCTWn[17]DRV1_FAULTn[17,26]

SIZE

SCALE

CAGE CODE DWG NO REV

SHEET
OF

www.D3Engineering.com 3V6D5B

1:1
DWN BY: APRVD BY:

www.d3engineering.com

-

D3 Engineering

SCH-072004001

Monday, May 16, 2016

1057 E Henrietta Rd
Rochester, NY 14623
p. (585) 429-1550         f. (585) 429-1551    

Low Voltage DC to DC and Dual Axis Motor Control Board

17 28
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1
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1
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WAS JPW
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DRV0 & DRV1: Inverter FETs

WAS JPW

R172 0.010_1%

1% 3W

Q20
SiR870DP
100V
60A21 3

4

5

R174 0.010_1%

1% 3W

R173 0.010_1%

1% 3W

Q17
SiR870DP
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60A

21 3

4

5

Q18
SiR870DP
100V
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21 3

4

5

J19

1755752

1
1

2
2

3
3

4
4
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4

5
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4
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4
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0805 0805 0805

60.16V  --> 0.320V FULL 
RANGE RESOLUTION
Req = 99.47
C = 2.2uF
F CUTOFF = 731Hz

60.5V  --> 2.5V FULL
 RANGE RESOLUTION
Req = 9.59k
C = 22,000pF
F CUTOFF = 754Hz

60.16V  --> 0.320V FULL 
RANGE RESOLUTION
Req = 99.47
C = 2.2uF
F CUTOFF = 731Hz

60.16V  --> 0.320V FULL 
RANGE RESOLUTION
Req = 99.47
C = 2.2uF
F CUTOFF = 731Hz

+/- 25A --> 0-2.5V FULL
RANGE RESOLUTION
Req = 0.5k
C = 22,000pF
F CUTOFF = 14 kHz

+/- 25A --> 0-2.5V FULL
RANGE RESOLUTION
Req = 0.5k
C = 22,000pF
F CUTOFF = 14 kHz

+/- 25A --> 0-2.5V FULL
RANGE RESOLUTION
Req = 0.5k
C = 22,000pF
F CUTOFF = 14 kHz

DGND DGND DGND

VDD_5V0

DGND

DGND DGND

DGND

VDD_5V0
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V_FBK_DRV1_W [27]

V_FBK_DRV1_V [27]

V_FBK_DRV1_U [27]

DRV1_INV_U_SNS[18,19,20]

DRV1_U_VOLTS_MDAT [25]
DRV1_U_VOLTS_MCLK [20]

I_FBK_DRV1_U [27] I_FBK_DRV1_V [27]

DRV1_INV_V_SNS[18,19,20]

DRV1_V_VOLTS_MDAT [25]
DRV1_V_VOLTS_MCLK [20]

I_FBK_DRV1_W [27]

DRV1_INV_W_SNS[18,19,20]

DRV1_W_VOLTS_MDAT [25]
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DRV1_INV_U_SNS [18,19,20]DRV1_SH_U_SNS[18,20] DRV1_INV_V_SNS [18,19,20]DRV1_SH_V_SNS[18,20] DRV1_INV_W_SNS [18,19,20]DRV1_SH_W_SNS[18,20]
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DRV1: Voltage and Current Feedback
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DRV1: Voltage and Current Feedback
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+/- 32A CURRENT  MEASUREMENT

+/- 32A CURRENT  MEASUREMENT

+/- 32A CURRENT  MEASUREMENT
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DRV1_SH_U_SNS[18,19]
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DRV1_INV_V_SNS[18,19]
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DRV1_U_CURRENT_MCLK [20]

DRV1_V_CURRENT_MDAT [25]
DRV1_V_CURRENT_MCLK [20]
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DRV1_W_CURRENT_MDAT [25]
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DRV1_V_VOLTS_MCLK [19]
DRV1_W_VOLTS_MCLK [19]

DRV1_U_CURRENT_MCLK [20]
DRV1_V_CURRENT_MCLK [20]
DRV1_W_CURRENT_MCLK [20]
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DRV1: In-Phase Current Sigma Deltas
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DRV1: In-Phase Current Sigma Deltas
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R198 22.0_1%
1% 1/16W
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4
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SHIFTS SIGNALS COMING
FROM THE MOTOR FROM 5.0V
TO 2.5V
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DRV1_MTR_SER_DATA_TX[22]
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DRV1_MTR_SER_DATA_RX[22]

DRV1_QUAD_RESOLVER_A [22]
DRV1_QUAD_RESOLVER_B [22]
DRV1_QUAD_RESOLVER_Z [22]

DRV1_SER_DATA_RX [22]

DRV1_QR_A[26]
DRV1_QR_B[26]

DRV1_SER_RX[26]

DRV1_QR_Z[26]

DRV1_QUAD_HALL_RESOLVER_U [22]
DRV1_QUAD_HALL_RESOLVER_V [22]
DRV1_QUAD_HALL_RESOLVER_W [22]

DRV1_QHR_U[26]
DRV1_QHR_V[26]
DRV1_QHR_W[26]

DRV1_RESOLVER_ERR_BUFF[23] DRV1_RESOLVER_ERR [23]
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Low Voltage DC to DC and Dual Axis Motor Control Board
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DRV1: Position Feedback Interface, Transceivers, & Buffers

WAS JPW
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DRV1: Position Feedback Interface, Transceivers, & Buffers

WAS JPW
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Low Voltage DC to DC and Dual Axis Motor Control Board
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DRV1: Position Feedback Interface, Transceivers, & Buffers

WAS JPW
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25V
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MOTOR DRIVE 1 FEEDBACK BANK A.

CHOOSE BETWEEN QUADRATURE A/B/Z AND
RESOLVER A/B/Z. ALL SIGNALS REFERENCED
TO 5V.

MOTOR DRIVE 1 FEEDBACK BANK B.

CHOOSE BETWEEN QUADRATURE OR HALL
U/V/W AND RESOLVER U/V/W. ALL
SIGNALS REFERENCED TO 5V.

MOTOR DRIVE 1 FEEDBACK BANK C.

CHOOSE BETWEEN MOTOR SERIAL
ENCORDER AND RESOLVER SERIAL
FEEDBACK. SIGNALS ARE
REFERENCED TO 5V.
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BISTVLD - High - Do not allow BIST to execute
          Low - Allow BIST to execute

Test points for entire bus interface

Place these caps
near VRR and RGND
pins.

Place these caps
near VDD and DGND
pins.

Place these caps
near VCC and AGND 
pins.

EXMDB DCMDB, INHB and RLV have internal pull-up.  

EXMDB - High - R1/R2 are excitation outputs
        Low  - R1/R2 are excitation inputs

DCMDB - High - Resolver signals are AC (contain carrier)
        Low  - Resolver signals are DC (no carrier)

RLV - High - 10mArms excitation current
      Low - 20mArms excitation current

INHB - High - Allow output data to change
       Low - Hold output data

CSB - High - D0~D11, PRTY High-Z
      Low - D0~D11, PRTY output enable

PUPD - High - Parallel output update freq. 25MHz
       Low - Parallel output update freq. 12.5MHz

ERRHLD - High - Absolute parallel angle data
         Low - Pulses equivalent to encoder

ERR - High - Internal oscillator
      Low - External clk input

Z - High - Current excitation mode (VMD=0)
    Low - Voltage excitation mode (VMD=1)
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