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JTAG_TCLK
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GND

GND

GND

EMIF2

Processor

VC_PWM_F base_brd-Pg8[2B]

VC_PWM_Abase_brd-Pg8[2B]
VC_PWM_Bbase_brd-Pg8[2B]

OFF_PWM_CD_Fbase_brd-Pg9[3B]

OFF_PWM_C base_brd-Pg9[3B]
OFF_PWM_D base_brd-Pg9[3B]

OFF_PWM_AB_F base_brd-Pg9[3A]

OFF_PWM_A base_brd-Pg9[3A]
OFF_PWM_B base_brd-Pg9[3A]

SNUB_PWM_CD_F base_brd-Pg10[3B]

SNUB_PWM_Cbase_brd-Pg10[3B]
SNUB_PWM_Dbase_brd-Pg10[3B]

SNUB_PWM_AB_Fbase_brd-Pg10[3A]

SNUB_PWM_Abase_brd-Pg10[3A]
SNUB_PWM_Bbase_brd-Pg10[3A]

USB_Pbase_brd-Pg5[1B]
USB_Nbase_brd-Pg5[1A]

HARD_CLOCK base_brd-Pg5[1A]

HALL_A0base_brd-Pg4[3B]
HALL_A1base_brd-Pg4[3B]

CPU_5V0+5V0U

Emulator Connector

Place near J1, using short traces.
Remove Pin 6

Label on silk screen:
EMULATOR

VLCF4020T-2R2N1R7
2.2u

L1

1% 0805
1.0
R1

A_ENC_I base_brd-Pg3[3A]

D_ENC_A base_brd-Pg3[3B]

D_ENC_ALARM base_brd-Pg3[3B]
D_INC_I base_brd-Pg3[3B]

D_ENC_B base_brd-Pg3[3B]

1% 0603
4.99K
R10

3V3

1-Wire Interface

Spare ADC

SPARE PWM

5015

1

GND2

3V3

SYNC_5V0 base_brd-Pg6[3B]

4 3 2 1

AA

B B

1234

VC_VS_DAC base_brd-Pg7[4B]

A_ENC_SIN_P base_brd-Pg3[1A]
A_ENC_SIN_N base_brd-Pg3[1A]

A_ENC_COS_P base_brd-Pg3[1B]
A_ENC_COS_N base_brd-Pg3[1B]

GND

SNUB_AB_CS_P base_brd-Pg10[1A]
SNUB_AB_CS_N base_brd-Pg10[3A]

SNUB_CD_CS_P base_brd-Pg10[1B]
SNUB_CD_CS_N base_brd-Pg10[3A]

VC_CS_P base_brd-Pg8[3B]
VC_CS_N base_brd-Pg8[3B]

OFF_VS_DACbase_brd-Pg7[4B]
SNUB_VS_DACbase_brd-Pg7[3B]

5015

1

GND5

OFF_AB_CS_Pbase_brd-Pg9[1A]
OFF_AB_CS_Nbase_brd-Pg9[3A]

OFF_CD_CS_Pbase_brd-Pg9[1B]
OFF_CD_CS_Nbase_brd-Pg9[3A]

GND

HALL_OUT_Abase_brd-Pg4[2A]
HALL_OUT_Bbase_brd-Pg4[2A]

TSW-102-07-F-S
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34
56
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P2
TSW-104-14-F-D

1 2
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5 6
7 8
9 10
11 12
13 14

P4

TSW-107-07-F-D

0.47u
16V X7R 0603

C139

AUX_ADC

ADA4805-1ARJZ-R7

1

2
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4

65

U18

AUX_ADC
-10 to +10V maps with sign flip
to 12-bit unsigned (4095 to 0)

One real pole 1.6KHz

0.47u
16V X7R 0603

C200 +5V0

22u
16V X5R 1206

C202

OPA350EA/2K5
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U200

22u
16V X5R 1206

C201

1% 0603
1.00K
R200 1% 0805

0.100

R201

VREFHI-EXT
REF_3V0

3V3

ADC-A4

REF_3V0

ADC-A4

22u
16V X5R 1206

C204

TSW-102-07-F-S

1
2

P200

AUX ADC

1000p
100V NP0 0603

C203

49.9
1% 0805

R44

1% 0805
20.0K

R71

1% 0805
3.01K

R59

10.0K
1% 0805

R202

1% 0805
13.0K
R60

TSW-103-07-F-D

1 2
3 4
5 6

P1

5015

1

GND1
5015

1

GND4
5015

1

GND3
5015

1

GND6

Place GND1 through GND4 on the four corners of the 
board, on top.

Place GND5 and GND6 on the bottom, at each end 
of the motor/voice coil outputs.

Label each instance on silk screen with "GND"

33n
50V NP0 0805

C41

ADC_SCKbase_brd-Pg8[2A]
ADC_CNVbase_brd-Pg8[2A]

ADC_SDObase_brd-Pg8[2A]
ADC_SDIbase_brd-Pg8[2A]

EMIF2
EMIF2
EMIF2
EMIF2
EMIF2EMIF2

EMIF2
EMIF2

EMIF2
EMIF2
EMIF2
EMIF2

EMIF2
EMIF2
EMIF2

USB-ID

BOOT MODE

BOOT MODE

EMIF2/USB-EPENEMIF2/USB-PFLT

LED1

LED2

J9 FLASH I2C
J9 FLASH I2C

USB-UART TX
USB-UART RX

USB_VBUS base_brd-Pg5[2B]

HSEC8-160-01-S-D-EM2

JTAG-EMU11 JTAG-EMU0 2

JTAG-TMS3 JTAG-TRST 4

JTAG-TCLK5 JTAG-TDO 6

GND7 JTAG-TDI 8

ADC-A0-DACA9

ADC-B0 12ADC-A1-DACB11

ADC-B1-DACC 14GND13

GND 16

GND 10

ADC-A215

ADC-A317 ADC-B2 18

GND19 ADC-B3 20

ADC-A421 GND 22

ADC-A523 ADC-B4 24

ADCIN1425 ADC-B5 26

ADCIN1527 ADC-D0 28

NC29 ADC-D1 30

ADC-C231 RSV 32

ADC-C333 ADC-D2 34

GND35 ADC-D3 36

ADC-C437 GND 38

ADC-C539 ADC-D4 40

RSV41 ADC-D5 42

NC43 RSV 44

VREFHI-EXT45 GND 46

GND47 5V0 48

PWM1A_GPIO-0049 PWM3A_GPIO-04 50

PWM1B_GPIO-0151 PWM3B_GPIO-05 52

PWM2A_GPIO-0253 PWM4A_GPIO-06 54

PWM2B_GPIO-0355 PWM4B_GPIO-07 56

PWM5A_GPIO-0857 PWM7A-TZ1_GPIO-12 58

PWM5B_GPIO-0959 PWM7B-TZ2_GPIO-13 60

PWM6A_GPIO-1061 PWM8A-TZ3_GPIO-14 62

PWM6B_GPIO-1163 PWM8B-TZ4_GPIO-15 64

GND65 RSV 66

SPISIMOA_GPIO-1667 QEP1A_GPIO-20 68

SPISOMIA_GPIO-1769 QEP1B_GPIO-21 70

SPICLKA_GPIO-1871 QEP1S_GPIO-22 72

SPISTEA_GPIO-1973 QEP1I_GPIO-23 74

ECAP3-SPISIMOB_GPIO-2475 SCIRXA_GPIO-28 76

ECAP3-SPISOMIB_GPIO-2577 SCITXA_GPIO-29 78

ECAP3-SPICLKB_GPIO-2679 CANRXA_GPIO-30 80

ECAP4-SPISTEB_GPIO-2781 CANTXA_GPIO-31 82

GND83 5V0 84

I2CSDAA_GPIO-3285 GPIO-34 86

I2CSCLA_GPIO-3387 GPIO-39 88

GPIO-4089 GPIO-44 90

GPIO-4191 GPIO-45 92

GPIO-4293 GPIO-46 94

GPIO-4395 GPIO-47 96

GND97 5V0 98

GPIO-4899 QEP2A_GPIO-54 100

GPIO-49101 QEP2B_GPIO-55 102

GPIO-50103 QEP2S_GPIO-56 104

GPIO-51105 QEP2I_GPIO-57 106

GPIO-52107 GPIO-58 108

GPIO-53109 GPIO-59 110

GND111 5V0 112

RSV113 RSV 114

RSV115 RSV 116

RSV117 RSV 118

RSV119 DEVICE_RESET 120

J1

HSEC8-130-01-S-D-EM2

GPIO-35121

GPIO-68133 GPIO-69 134

GPIO-70137 GPIO-71 138

GPIO-36 122

GPIO-37123

GPIO-60125

GPIO-62127

GPIO-38 124

GPIO-61 126

GPIO-63 128

GPIO-64129 GPIO-65 130

GPIO-66131 GPIO-67 132

GND135 RSV 136

GPIO-72139 GPIO-73 140

GPIO-74141 GPIO-75 142

GPIO-76143 GPIO-77 144

GPIO-78145 GPIO-79 146

GPIO-80147 GPIO-81 148

GPIO-82149 GPIO-83 150

GPIO-84151 GPIO-85 152

GPIO-86153 GPIO-87 154

GPIO-88155 GPIO-89 156

GND157 5V0 158

GPIO-90159 GPIO-91 160

GPIO-92161 GPIO-93 162

GPIO-94163 GPIO-133 164

GPIO-120165 GPIO-121 166

GPIO-161167 GPIO-162 168

GPIO-163169 GPIO-164 170

RSV171 RSV 172

RSV173 RSV 174

RSV175 RSV 176

RSV177 RSV 178

GND179 5V0 180

J2

1 2
3 4
5 6
7 8

P204
TSW-104-14-F-D

Spare GPIO

GPIO pins can be 
configured with internal 

pullup resistors in an 
application program.

These will not be active 
during configuration.

Label on silk screen:
GPIO

48
49
50
51

EQEP2BEQEP2A
EQEP2S

PIC4101 PIC4102 

COC41 

PIC13901 PIC13902 

COC139 

PIC20001 PIC20002 

COC200 

PIC20101 

PIC20102 

COC201 

PIC20201 
PIC20202 

COC202 

PIC20301 

PIC20302 
COC203 

PIC20401 

PIC20402 
COC204 

PIGND101 

COGND1 

PIGND201 

COGND2 

PIGND301 

COGND3 

PIGND401 

COGND4 

PIGND501 

COGND5 

PIGND601 

COGND6 

PIJ101 PIJ102 

PIJ103 PIJ104 

PIJ105 PIJ106 

PIJ107 PIJ108 

PIJ109 PIJ1010 

PIJ1011 PIJ1012 

PIJ1013 PIJ1014 

PIJ1015 PIJ1016 

PIJ1017 PIJ1018 

PIJ1019 PIJ1020 

PIJ1021 PIJ1022 

PIJ1023 PIJ1024 

PIJ1025 PIJ1026 

PIJ1027 PIJ1028 

PIJ1029 PIJ1030 

PIJ1031 PIJ1032 

PIJ1033 PIJ1034 

PIJ1035 PIJ1036 

PIJ1037 PIJ1038 

PIJ1039 PIJ1040 

PIJ1041 PIJ1042 

PIJ1043 PIJ1044 

PIJ1045 PIJ1046 

PIJ1047 PIJ1048 

PIJ1049 PIJ1050 

PIJ1051 PIJ1052 

PIJ1053 PIJ1054 

PIJ1055 PIJ1056 

PIJ1057 PIJ1058 

PIJ1059 PIJ1060 

PIJ1061 PIJ1062 

PIJ1063 PIJ1064 

PIJ1065 PIJ1066 

PIJ1067 PIJ1068 

PIJ1069 PIJ1070 

PIJ1071 PIJ1072 

PIJ1073 PIJ1074 

PIJ1075 PIJ1076 

PIJ1077 PIJ1078 

PIJ1079 PIJ1080 

PIJ1081 PIJ1082 

PIJ1083 PIJ1084 

PIJ1085 PIJ1086 

PIJ1087 PIJ1088 

PIJ1089 PIJ1090 

PIJ1091 PIJ1092 

PIJ1093 PIJ1094 

PIJ1095 PIJ1096 

PIJ1097 PIJ1098 

PIJ1099 PIJ10100 

PIJ10101 PIJ10102 

PIJ10103 PIJ10104 

PIJ10105 PIJ10106 

PIJ10107 PIJ10108 

PIJ10109 PIJ10110 

PIJ10111 PIJ10112 

PIJ10113 PIJ10114 

PIJ10115 PIJ10116 

PIJ10117 PIJ10118 

PIJ10119 PIJ10120 

COJ1 

PIJ20121 PIJ20122 

PIJ20123 PIJ20124 

PIJ20125 PIJ20126 

PIJ20127 PIJ20128 

PIJ20129 PIJ20130 

PIJ20131 PIJ20132 

PIJ20133 PIJ20134 

PIJ20135 PIJ20136 

PIJ20137 PIJ20138 

PIJ20139 PIJ20140 

PIJ20141 PIJ20142 

PIJ20143 PIJ20144 

PIJ20145 PIJ20146 

PIJ20147 PIJ20148 

PIJ20149 PIJ20150 

PIJ20151 PIJ20152 

PIJ20153 PIJ20154 

PIJ20155 PIJ20156 

PIJ20157 PIJ20158 

PIJ20159 PIJ20160 

PIJ20161 PIJ20162 

PIJ20163 PIJ20164 

PIJ20165 PIJ20166 

PIJ20167 PIJ20168 

PIJ20169 PIJ20170 

PIJ20171 PIJ20172 

PIJ20173 PIJ20174 

PIJ20175 PIJ20176 

PIJ20177 PIJ20178 

PIJ20179 PIJ20180 

COJ2 

PIL101 PIL102 

COL1 

PIP101 PIP102 

PIP103 PIP104 

PIP105 PIP106 

COP1 

PIP201 PIP202 

PIP203 PIP204 

PIP205 PIP206 

PIP207 PIP208 

COP2 

PIP301 

PIP302 

COP3 

PIP401 PIP402 

PIP403 PIP404 

PIP405 PIP406 

PIP407 PIP408 

PIP409 PIP4010 

PIP4011 PIP4012 

PIP4013 PIP4014 

COP4 

PIP20001 

PIP20002 

COP200 

PIP20401 PIP20402 

PIP20403 PIP20404 

PIP20405 PIP20406 

PIP20407 PIP20408 

COP204 

PIR101 PIR102 

COR1 

PIR1001 

PIR1002 
COR10 

PIR4401 PIR4402 

COR44 

PIR5901 PIR5902 

COR59 

PIR6001 

PIR6002 

COR60 

PIR7101 PIR7102 

COR71 

PIR20001 PIR20002 

COR200 

PIR20101 

PIR20102 

COR201 

PIR20201 

PIR20202 

COR202 

PIU1801 

PIU1802 
PIU1803 

PIU1804 

PIU1805 PIU1806 

COU18 

PIU20002 

PIU20003 

PIU20004 

PIU20006 

PIU20007 

COU200 

PIC20001 

PIU20007 

PIL101 

PIR101 

PIC13901 

PIP405 

PIR1001 

PIU1805 PIU1806 

PIJ1026 POA0ENC0COS0N 
PIJ1024 POA0ENC0COS0P 

PIJ20148 POA0ENC0I 

PIJ1020 POA0ENC0SIN0N 
PIJ1018 POA0ENC0SIN0P 

PIC20301 

PIJ1021 

PIR4402 
NLADC0A4 

PIJ1081 POADC0CNV 
PIJ1079 POADC0SCK 

PIJ1075 POADC0SDI 
PIJ1077 POADC0SDO 

PIP20002 PIR7101 
NLAUX0ADC 

PIJ1048 

PIJ1084 

PIJ1098 

PIJ10112 

PIJ20158 

PIJ20180 

PIL102 

PIR102 

PIJ1068 POD0ENC0A 

PIJ1072 POD0ENC0ALARM 
PIJ1070 POD0ENC0B 

PIJ1074 POD0INC0I 

PIC13902 

PIC20002 

PIC20102 

PIC20202 

PIC20302 

PIC20402 

PIGND101 PIGND201 PIGND301 PIGND401 PIGND501 PIGND601 

PIJ107 

PIJ1010 

PIJ1013 

PIJ1016 

PIJ1019 

PIJ1022 

PIJ1035 

PIJ1038 

PIJ1046 

PIJ1047 

PIJ1065 

PIJ1083 

PIJ1097 

PIJ10111 

PIJ20135 

PIJ20157 

PIJ20179 

PIP101 

PIP103 

PIP105 

PIP201 

PIP203 

PIP205 

PIP207 

PIP301 

PIP404 

PIP408 

PIP4010 

PIP4012 

PIP20001 

PIP20401 

PIP20403 

PIP20405 

PIP20407 

PIR20202 
PIU1802 

PIU20004 

PIJ20121 POHALL0A0 
PIJ20123 POHALL0A1 

PIJ1017 POHALL0OUT0A 
PIJ1015 POHALL0OUT0B 

PIJ20134 POHARD0CLOCK 

PIJ102 

PIP4013 
NLJTAG0EMU0 

PIJ101 

PIP4014 
NLJTAG0EMU1 

PIJ105 

PIP409 

PIP4011 

NLJTAG0TCLK 

PIJ108 

PIP403 
NLJTAG0TDI 

PIJ106 

PIP407 
NLJTAG0TDO 

PIJ103 

PIP401 
NLJTAG0TMS 

PIJ104 

PIP402 
NLJTAG0TRST 

PIC4101 

PIR4401 

PIR5901 

PIU1801 

PIC4102 

PIR5902 

PIR7102 PIU1804 

PIC20101 PIR20002 PIU20003 

PIC20201 
PIR20102 

PIC20401 

PIR6002 

PIR20201 PIU1803 

PIJ1012 

PIJ1023 PIP102 

PIJ1025 PIP104 

PIJ1027 PIP106 

PIJ1029 

PIJ1032 

PIJ1041 

PIJ1043 PIJ1044 

PIJ1053 

PIJ1055 

PIJ1058 PIP208 

PIJ1060 PIP206 

PIJ1062 PIP204 

PIJ1064 PIP202 

PIJ1066 

PIJ1067 

PIJ1069 

PIJ1071 

PIJ1073 

PIJ1076 

PIJ1078 

PIJ1080 

PIJ1082 

PIJ1085 PIJ1086 

PIJ1087 PIJ1088 

PIJ1089 PIJ1090 

PIJ1091 PIJ1092 

PIJ1096 

PIJ1099 PIP20402 PIJ10100 

PIJ10101 PIP20404 PIJ10102 

PIJ10103 PIP20406 PIJ10104 

PIJ10105 PIP20408 PIJ10106 

PIJ10107 PIJ10108 

PIJ10109 PIJ10110 

PIJ10113 PIJ10114 

PIJ10115 PIJ10116 

PIJ10117 PIJ10118 

PIJ10119 PIJ10120 

PIJ20124 

PIJ20125 PIJ20126 

PIJ20127 PIJ20128 

PIJ20129 PIJ20130 

PIJ20131 PIJ20132 

PIJ20133 

PIJ20136 

PIJ20138 

PIJ20139 

PIJ20141 PIJ20142 

PIJ20143 

PIJ20145 PIJ20146 

PIJ20147 

PIJ20149 PIJ20150 

PIJ20151 

PIJ20153 PIJ20154 

PIJ20155 PIJ20156 PIP302 
PIR1002 

PIJ20160 

PIJ20161 PIJ20162 

PIJ20163 PIJ20164 

PIJ20165 PIJ20166 

PIJ20167 PIJ20168 

PIJ20169 PIJ20170 

PIJ20171 PIJ20172 

PIJ20173 PIJ20174 

PIJ20175 PIJ20176 

PIJ20177 PIJ20178 

PIP406 

PIJ1033 POOFF0AB0CS0N 
PIJ1031 POOFF0AB0CS0P 

PIJ1039 POOFF0CD0CS0N 
PIJ1037 POOFF0CD0CS0P 

PIJ1050 POOFF0PWM0A 

PIJ20140 POOFF0PWM0AB0F 

PIJ1052 POOFF0PWM0B 
PIJ1054 POOFF0PWM0C 

PIJ20137 POOFF0PWM0CD0F 

PIJ1056 POOFF0PWM0D 

PIJ109 POOFF0VS0DAC 

PIR6001 

PIR20001 

PIJ1036 POSNUB0AB0CS0N 
PIJ1034 POSNUB0AB0CS0P 

PIJ1042 POSNUB0CD0CS0N 
PIJ1040 POSNUB0CD0CS0P 

PIJ1057 POSNUB0PWM0A 

PIJ20159 POSNUB0PWM0AB0F 

PIJ1059 POSNUB0PWM0B 
PIJ1061 POSNUB0PWM0C 

PIJ20152 POSNUB0PWM0CD0F 

PIJ1063 POSNUB0PWM0D 

PIJ1011 POSNUB0VS0DAC 

PIJ20122 POSYNC05V0 

PIJ1093 POUSB0N 
PIJ1095 POUSB0P 

PIJ1094 POUSB0VBUS 

PIJ1030 POVC0CS0N 
PIJ1028 POVC0CS0P 

PIJ1049 POVC0PWM0A 
PIJ1051 POVC0PWM0B 

PIJ20144 POVC0PWM0F 

PIJ1014 POVC0VS0DAC 

PIJ1045 PIR20101 
PIU20002 

PIU20006 
NLVREFHI0EXT 

POA0ENC0COS0N 
POA0ENC0COS0P 

POA0ENC0I 

POA0ENC0SIN0N 
POA0ENC0SIN0P 

POADC0CNV 
POADC0SCK 

POADC0SDI 
POADC0SDO 

POD0ENC0A 

POD0ENC0ALARM 
POD0ENC0B 

POD0INC0I 

POHALL0A0 
POHALL0A1 

POHALL0OUT0A 
POHALL0OUT0B 

POHARD0CLOCK 

POOFF0AB0CS0N 
POOFF0AB0CS0P 

POOFF0CD0CS0N 
POOFF0CD0CS0P 

POOFF0PWM0A 

POOFF0PWM0AB0F 

POOFF0PWM0B 
POOFF0PWM0C 

POOFF0PWM0CD0F 

POOFF0PWM0D 

POOFF0VS0DAC 

POSNUB0AB0CS0N 
POSNUB0AB0CS0P 

POSNUB0CD0CS0N 
POSNUB0CD0CS0P 

POSNUB0PWM0A 

POSNUB0PWM0AB0F 

POSNUB0PWM0B 
POSNUB0PWM0C 

POSNUB0PWM0CD0F 

POSNUB0PWM0D 

POSNUB0VS0DAC 

POSYNC05V0 

POUSB0N 
POUSB0P 

POUSB0VBUS 

POVC0CS0N 
POVC0CS0P 

POVC0PWM0A 
POVC0PWM0B 

POVC0PWM0F 

POVC0VS0DAC 
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D_ENC_B_N
D_ENC_B_P
D_ENC_A_N
D_ENC_A_P

D_ENC_INDEX_N
D_ENC_INDEX_P

+5V0

3V3

GND

A_ENC_SINE_P
A_ENC_SINE_N

A_ENC_COSI_N
A_ENC_COSI_P
A_ENC_INDEX_P
A_ENC_INDEX_N

DIGITAL ENCODER

ANALOG ENCODER

Encoders

A_ENC_COS_N base_brd-Pg2[2B]

A_ENC_COS_P base_brd-Pg2[2B]

A_ENC_SIN_N base_brd-Pg2[2B]

A_ENC_SIN_P base_brd-Pg2[2B]

Digital Encoder Power
Jumper 1-2 for 5.0V
Jumper 2-3 for 3.3V

Remove jumper to disable

D_ENC_A base_brd-Pg2[2B]

D_ENC_ALARM base_brd-Pg2[2B]

D_INC_I base_brd-Pg2[2B]

D_ENC_B base_brd-Pg2[2B]
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50V X7R 0603
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A_ENC_I base_brd-Pg2[2A]
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Analog Encoder Test Points
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1% 0805

R73

10u
25V X7R 1206
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*DISABLE 12
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U202
ADA4940-1ACPZ

0.47u
25V X7R 0603

C217

0.47u
25V X7R 0603

C221

Route all paired traces on this page, digital and analog, as 120 ohm differential pairs.

Optionally, remove RS422 terminating resistors:  R16, R17, R18, R19, R22 on digital encoder,
R9 on analog encoder.  Do not remove analog terminations R72, R73.

Place the analog encoder ADC driver parts near J1, with short output traces.

Add 15nF 25V NP0 0603 caps to Delfino Control Card in the C38, C39, C40, C41 positions.
These, plus components on this page, give two real poles, at 10kHz, 3kHz 

1.5V pp differential input maps to 6.0V pp differential output, which maps to 0 to 65535 
counts.
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VOCM_ENC
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+5V0

Analog Encoder Power
Jumper 1-2 for 5.0V
Jumper 2-3 for 3.3V

Remove jumper to disable
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Digital Encoder Select
For Optira

   Jumper 1-3, 5-7, 6-8
For MII 1900S

   Jumper 3-5, 4-6
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VC, OFFLOAD & SNUBBER HALL SENSORS

REF_3V0

HALL_REF_3V0

Voice Coil Hall Sensors0.47u
16V X7R 0603

C22

3V3

Offload Hall Sensors

Snubber Hall Sensors

HALL_OUT_A base_brd-Pg2[3B]

HALL_A0base_brd-Pg2[3A]

HALL_A1base_brd-Pg2[3A]

PINOUT FOR HALL SENSORS
Each connector supports two hall sensors.  
One sensor pair is enabled at a time.

1  Vref, Vcc
2  GND
3  OUT1
4 OUT2
5 /SLEEP1
6 /SLEEP2

4 3 2 1
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B B

1234

HALL_OUT_B base_brd-Pg2[3B]

SN74LVC1G139DCUR
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Y0 7

V
C
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8

U6

INPUT CODES FOR HALL SENSORS
One sensor pair is enabled at a time, or all are 
powered down.

Input Code   Result
00                All Hall sensors powered down
01                Voice Coil sensor pair is active
10                Offload sensor pair is active
11                Snubber sensor pair is active
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Comm and Power I/O

MH1

8 567

MH2

234 1

J3

Actuator Connector

3V3

100.0
1% 0603

R11 HARD_CLOCK base_brd-Pg2[2A]HARD_CLOCK_P

HARD_CLOCK_N

VS
SLF10145T-150M2R2-H
15u
L13

36VWM
DFLT36A-7

D8

0.1u
100V X7R 0805

C109

4.7u
100V X7R 2220

C115

0.47u
16V X7R 0603

C13

0.1u
100V X7R 0805

C174

4.7u
100V X7R 2220

C104

0.1u
100V X7R 0805

C143

4.7u
100V X7R 2220

C95

VS_ACT

VS_ACT

JUMPER OPTIONS FOR ROUTING POWER

Standalone - Connect   1-2
(Powered from external supply)

Emulate Actuator Board - Connect   2-3
(Actuator connector receives power, USB, and hard clock)

POWER 
CONNECTOR

Mark silk screen 
with these labels:

1751264

1
2
3
4

TB4
1.00M
1% 0805

R121

1.00M
1% 0805
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4 3 2 1
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B B
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100V X7R 2220

C228

+24 VDC
GND
GND

V_MOTOR

TSW-103-07-F-S

1 2 3

P19

USB_P base_brd-Pg2[3A]
USB_N base_brd-Pg2[3A]

USB_VBUSbase_brd-Pg2[2A]

DS90LV018ATMX/NOPB

VCC 8RIN1-1

RIN1+2 ROUT1 7

GND 5NC4

NC3 NC 6

U218

USB_P
USB_N

VBUS
VBUS

4.7u
35V X7R 0805

C275

1% 0603
10.0K
R306

1% 0603
10.0K
R307

3V3
0.47u
16V X7R 0603

C276

GND 1IO12

IO23 VDD 4
U217

CD143A-SR3.3

D1+1

D-2

ID3 GND 4NC 5VBUS 6
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PIR1101 

PIU21703 

PIU21802 
NLHARD0CLOCK0P 

PIC10401 PIC17401 

PIP1901 
PIR14201 

PITB401 

PIC22501 PIC22701 

PIL20001 

PIR22401 

PITB404 

PIL1301 

PIP1902 

PIJ302 

PIU21602 

NLUSB0N 
POUSB0N 

PIJ301 

PIU21601 

NLUSB0P POUSB0P 

PIR30602 PIR30701 POUSB0VBUS 

PIC22601 PIC22801 
PID20002 

PIL20002 

PIC27501 

PIJ307 

PIR30601 

PIU21606 
NLVBUS 

PIC9501 PIC14301 
PID802 

PIL1302 

PIC10901 PIC11501 

PIJ304 

PIP1903 

PIR12101 
NLVS0ACT 

POHARD0CLOCK 

POUSB0N 
POUSB0P 

POUSB0VBUS 
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Fixed Power Supplies

REF_3V0

4.7u
16V X7R 0805

C99

10
1% 0603

R111

D6
MBRS1100T3G

LT8610ABEMSE#PBF

SYNC1

TR/SS2

RT3

EN/UV4

VIN5

VIN6

PGND 7

PGND 8

SW 9

SW 10

SW 11

BST 12

INTVCC13

BIAS 14PG15

FB 16

EP 17

U30

1.00M
1% 0805

R110

10p
100V NP0 0603

C97

243K
1% 0603

R109

22u
16V X7R 1210

C105

22u
16V X7R 1210

C103

SLF10145T-100M2R5-PF

10uH
2.5A 36.4mOhm

L21

SLF12565T-220M3R5-PF

22uH
3.8A 37.9mOhm

L20

1% 0603
2.00
R117

41.2K
1% 0603

R112

2.2u
35V X7R 0805

C102
2.2n

50V X7R 0603

C96

VS

10u
35V X7R 1206

C108

4.7u
16V X7R 0805

C106

1% 0603
499

R114
+5V0

3V3

4.7u
16V X7R 0805

C98

0.1u
50V X7R 0603

C107

+5V0

TPS62291DRVT

MODE2

PW
R_

PA
D

7

FB 3

VI5

EN4

SW 1

GND6

U31

+5V0U

+5V0U

VLCF4020T-2R2N1R7
2.2u
L22

10uH

VLF403215MT-100M-CA
1.44A  0.18ohm
L19 0.1u

50V X7R 0603

C101
100V X7R 1210
2.2u
C1001% 0603

2.00
R113

1% 0603
10.0K
R136

90.9K
1% 0805

R133

LV_GOODbase_brd-Pg7[4A]

SYNC_5V0base_brd-Pg2[2A]

1% 0603
10.0K
R148

4 3 2 1

AA

B B

1234

VIN2

NC3

TP1 TP 8

GND4 TRIM 5VOUT 6NC 7

U29

ADR443BRZ

VS

10u
35V X7R 1206

C66
22u
C57

LTC7138EMSE#PBF

SW 1VIN3

RUN14

VPRG26

VPRG17

OVLO 12

VFB 9

SS10

ISET11 FBO 5

GND 8

GND 17

ANODE 16

U25

D1
MBRS1100T3G

D2
MBRS1100T3G

150K
1% 1/8W 0805

R81

1% 0603
10.0K

R80

-5V0

+5V0

1% 0805
4.7
R78

DNP 0603
C59

100V X7R 1210
2.2u
C73

4.99
1% 0603

R97

100uH
L4

VLCF4028T-101MR33-2

100uH
L3

VLCF4028T-101MR33-2

100uH
L2

VLCF4028T-101MR33-2

1% 0603
10.0K
R79

MMBT2222A-7-F
Q41% 0603

10.0K
R135

+5V0

-5V0

1% 0603
9.09K
R134

1% 0603

10.0KR226

100K
1% 0603

R225

PG1112H-TR
D7

PIC5701 

PIC5702 

COC57 

PIC5901 

PIC5902 
COC59 

PIC6601 

PIC6602 

COC66 

PIC7301 

PIC7302 
COC73 

PIC9601 

PIC9602 
COC96 

PIC9701 PIC9702 

COC97 

PIC9801 

PIC9802 

COC98 

PIC9901 

PIC9902 
COC99 

PIC10001 PIC10002 

COC100 

PIC10101 PIC10102 

COC101 

PIC10201 
PIC10202 

COC102 

PIC10301 
PIC10302 

COC103 

PIC10501 

PIC10502 
COC105 

PIC10601 

PIC10602 

COC106 

PIC10701 

PIC10702 

COC107 

PIC10801 

PIC10802 

COC108 

PID101 
PID102 

COD1 

PID201 PID202 

COD2 

PID601 
PID602 

COD6 

PID701 
PID702 

COD7 

PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 

PIL401 PIL402 

COL4 

PIL1901 PIL1902 

COL19 

PIL2001 PIL2002 

COL20 

PIL2101 PIL2102 

COL21 

PIL2201 PIL2202 

COL22 

PIQ401 

PIQ402 

PIQ403 
COQ4 

PIR7801 PIR7802 

COR78 

PIR7901 

PIR7902 

COR79 

PIR8001 

PIR8002 

COR80 

PIR8101 

PIR8102 

COR81 

PIR9701 PIR9702 
COR97 

PIR10901 

PIR10902 

COR109 

PIR11001 PIR11002 

COR110 

PIR11101 PIR11102 

COR111 

PIR11201 

PIR11202 

COR112 

PIR11301 PIR11302 

COR113 

PIR11401 PIR11402 
COR114 

PIR11701 PIR11702 

COR117 

PIR13301 

PIR13302 

COR133 

PIR13401 

PIR13402 

COR134 

PIR13501 

PIR13502 

COR135 

PIR13601 

PIR13602 

COR136 

PIR14801 

PIR14802 
COR148 

PIR22501 

PIR22502 

COR225 

PIR22601 PIR22602 

COR226 

PIU2501 PIU2503 

PIU2505 

PIU2506 

PIU2507 

PIU2508 

PIU2509 

PIU25010 

PIU25011 

PIU25012 

PIU25014 

PIU25016 

PIU25017 

COU25 

PIU2901 

PIU2902 

PIU2903 

PIU2904 PIU2905 

PIU2906 

PIU2907 

PIU2908 

COU29 

PIU3001 

PIU3002 

PIU3003 

PIU3004 

PIU3005 

PIU3006 

PIU3007 

PIU3008 

PIU3009 

PIU30010 

PIU30011 

PIU30012 

PIU30013 

PIU30014 PIU30015 

PIU30016 

PIU30017 

COU30 

PIU3101 

PIU3102 

PIU3103 

PIU3104 

PIU3105 

PIU3106 

PIU3107 

COU31 

PIC10301 
PID602 

PIL2102 

PIR7901 

PIR11101 

PIR11702 

PIR13501 PIC9701 

PIC10501 

PIC10801 

PIL2002 PIL2101 

PIR11001 

PIR11701 

PIU30014 

PIU3104 

PIU3105 

PIC5702 

PID101 

PIL202 

PIR7802 

PIR13402 

PIC10601 PIC10701 
PIL2202 PIR11401 

PIU3103 

PIC5701 PIC6601 

PIC9602 

PIC9802 
PIC9902 

PIC10002 

PIC10202 

PIC10302 
PIC10502 

PIC10602 PIC10702 
PIC10802 

PID102 

PID601 

PID702 

PIL302 

PIQ402 
PIR10902 

PIR11202 

PIR13602 
PIR14801 

PIR22601 

PIU2509 

PIU2904 

PIU3007 

PIU3008 

PIU30017 

PIU3102 

PIU3106 

PIU3107 

PIQ403 

PIR13302 
PIR13601 PIU30015 POLV0GOOD 

PIC5901 PIU2507 

PIU25010 

PIC5902 

PIC6602 
PIC7302 

PIL201 

PIR7801 PIR8002 
PIR8102 

PIU2506 PIU2508 

PIU25012 

PIU25017 

PIC7301 

PIL402 

PIR9702 

PIU2503 

PIC9601 

PIU3002 PIC9702 

PIR10901 

PIR11002 PIU30016 

PIC9901 PIR11102 PIU2902 

PIC10001 PIL1902 

PIR11302 

PIR13301 

PIR22501 
PIU3005 

PIU3006 

PIC10101 PIU30012 PIC10102 

PIL2001 PIU3009 

PIU30010 

PIU30011 

PIC10201 
PIU30013 

PID201 

PIU25016 

PID202 

PIL301 PIU2501 

PID701 
PIR11402 PIL2201 PIU3101 

PIQ401 PIR13401 
PIR13502 

PIR7902 

PIR8001 

PIU25014 

PIR8101 

PIU25011 

PIR11201 

PIU3003 

PIR22502 
PIR22602 PIU3004 

PIU2505 

PIU2901 

PIU2903 

PIU2905 

PIU2907 

PIU2908 

PIC9801 
PIU2906 

PIR14802 PIU3001 POSYNC05V0 

PIL401 

PIL1901 

PIR9701 

PIR11301 

POLV0GOOD 

POSYNC05V0 



SIZE

B
CAGE CODE

SCALE: SHEET OF

REV

23835 10398533 C
107NONE UNCLASSIFIED

JPL_B_SH2

REV 09/2016

AL
TI

U
M

 G
E

N
E

R
AT

ED

COPYRIGHT 2018 CALIFORNIA INSTITUTE OF TECHNOLOGY.  GOVERNMENT SPONSORSHIP ACKNOWLEDGED.

Variable Power Supplies

0.1u
50V X7R 0603

C84

2.2u
35V X7R 0805

C83

1% 0805
0.100

R82

VS

3V3

2.2u
35V X7R 0805

C82

499K
1% 0603

R85

10p
100V NP0 0603

C81

1% 0603

3.01K
R101

50V NP0 0805
4700p
C80

26.7k
1% 0603

R88
120p

100V C0G 0603

C67

10.0u
100V X7S 2220

C61

10.0u
100V X7S 2220

C74

10.0u
100V X7S 2220

C60 0.1u
100V X7R 0805

C68

D3

DFLS240L

Output current limit  3.0 A

5015

1

TP1
5015

1

TP2

4 3 2 1

AA

B B

1234

VC_VS base_brd-Pg8[3B]

LT1491AIS#PBF

1
2

3

4
11

U11A

0.1u
100V X7R 0805

C31

100.0
1% 0603

R128

VS

12-bit DAC 0 to 3.0 V
Counts 0 to 4095

Output voltage 6.5 to 20 V
Time constant 0.14s

Real poles at 1.2Hz, 14Hz, 160Hz

REF_3V0

1% 0805
113K
R42

VC_VS_DACbase_brd-Pg2[2B]
LT1491AIS#PBF

12

13
14

U11D

78477068
6.8uH
L5

1% 0603
56.2K
R91

100K
1% 0603

R94

LT1491AIS#PBF

5

6
7

U11B

REF_3V0

1% 0805
113K
R51

OFF_VS_DACbase_brd-Pg2[3B] SNUB_VS_DACbase_brd-Pg2[3B]

LT1491AIS#PBF

8
9

10

U11C

REF_3V0

1% 0805
113K
R56

VC_VS_SET

VC_VS_SET

OFF_VS_SET SNUB_VS_SET

0.1u
50V X7R 0603

C89

2.2u
35V X7R 0805

C88

1% 0805
0.100
R83VS

3V3

2.2u
35V X7R 0805

C87

499K
1% 0603

R86

10p
100V NP0 0603

C86
1% 0603

3.01K
R102

50V NP0 0805
4700p
C85

26.7k
1% 0603

R89
120p

100V C0G 0603

C69

10.0u
100V X7S 2220

C63

10.0u
100V X7S 2220

C75

10.0u
100V X7S 2220

C62

0.1u
100V X7R 0805

C70

D4

DFLS240L5015

1

TP3
5015

1

TP4

OFF_VS base_brd-Pg9[4B]

78477068
6.8uH
L6

1% 0603
56.2K
R92

100K
1% 0603

R95

OFF_VS_SET

0.1u
50V X7R 0603

C94

2.2u
35V X7R 0805

C93

1% 0805
0.100
R84VS

3V3

2.2u
35V X7R 0805

C92

499K
1% 0603

R87

10p
100V NP0 0603

C91
1% 0603

3.01K
R103

50V NP0 0805
4700p
C90

26.7k
1% 0603

R90
120p

100V C0G 0603

C71

10.0u
100V X7S 2220

C65

10.0u
100V X7S 2220

C76

10.0u
100V X7S 2220

C64
0.1u
100V X7R 0805

C72

D5

DFLS240L5015

1

TP6
5015

1

TP5

SNUB_VS base_brd-Pg10[4B]

78477068
6.8uH
L7

1% 0603
56.2K
R93

100K
1% 0603

R96

SNUB_VS_SET

Output current limit  3.0 A

Output current limit  3.0 A

1% 0603

1.00KR98

1% 0603

1.00KR100

1% 0603

1.00KR99

2.2u
50V X7R 0805

C77

2.2u
50V X7R 0805

C79

2.2u
50V X7R 0805

C78

1% 0805
20.0K
R40

1% 0805
20.0K
R127

1% 0805
41.2K
R41

35V X6S 1206
10u
C122

35V X6S 1206
10u
C136

35V X6S 1206
10u
C135

1% 0805
20.0K
R49

1% 0805
20.0K
R53

1% 0805
20.0K
R130

1% 0805
20.0K
R129

1% 0805
41.2K
R50

1% 0805
41.2K
R52

0.1u
100V X7R 0805

C30

0.1u
100V X7R 0805

C36
0.1u
100V X7R 0805

C37

TSW-102-07-F-S

1
2

P207 100.0
1% 0603

R230

TSW-102-07-F-S

1
2

P206 100.0
1% 0603

R229

TSW-102-07-F-S

1
2

P205 100.0
1% 0603

R227

OFFLOAD DAC SNUBBER DAC

VOICE COIL DAC

0.0
0603

R231

0.0
0603

R228

0.0
0603

R232

LV_GOODbase_brd-Pg6[4B] LV_GOOD

LV_GOOD

LV_GOOD

LTC3649IUFD#PBF

PGND 1

PGND 2

VIN3

VIN4

RUN5

SGND 6

MODE/SYNC7 PGOOD 8

PGDFB 9

IM
O

N
10

VINREG11

RT
12

VOUT 13

IS
ET

14

IT
H

15

EXTVCC16

INTVCC17

BO
O

ST
18

SW 19

SW 20

SW 21

SW 22

SW 23

SW 24

SW 25

PGND 26

PGND 27

PGND 28

SGND 29

U27

LTC3649IUFD#PBF

PGND 1

PGND 2

VIN3

VIN4

RUN5

SGND 6

MODE/SYNC7 PGOOD 8

PGDFB 9

IM
O

N
10

VINREG11

RT
12

VOUT 13

IS
ET

14

IT
H

15

EXTVCC16

INTVCC17

BO
O

ST
18

SW 19

SW 20

SW 21

SW 22

SW 23

SW 24

SW 25

PGND 26

PGND 27

PGND 28

SGND 29

U28

LTC3649IUFD#PBF

PGND 1

PGND 2

VIN3

VIN4

RUN5

SGND 6

MODE/SYNC7 PGOOD 8

PGDFB 9

IM
O

N
10

VINREG11

RT
12

VOUT 13

IS
ET

14

IT
H

15

EXTVCC16

INTVCC17

BO
O

ST
18

SW 19

SW 20

SW 21

SW 22

SW 23

SW 24

SW 25

PGND 26

PGND 27

PGND 28

SGND 29

U26

PIC3001 PIC3002 

COC30 

PIC3101 PIC3102 

COC31 

PIC3601 PIC3602 

COC36 

PIC3701 PIC3702 

COC37 

PIC6001 

PIC6002 

COC60 

PIC6101 

PIC6102 

COC61 

PIC6201 
PIC6202 

COC62 

PIC6301 
PIC6302 

COC63 

PIC6401 

PIC6402 

COC64 

PIC6501 

PIC6502 

COC65 

PIC6701 

PIC6702 

COC67 

PIC6801 

PIC6802 

COC68 

PIC6901 

PIC6902 

COC69 

PIC7001 
PIC7002 

COC70 

PIC7101 

PIC7102 

COC71 

PIC7201 

PIC7202 

COC72 

PIC7401 

PIC7402 
COC74 

PIC7501 

PIC7502 
COC75 

PIC7601 
PIC7602 

COC76 

PIC7701 

PIC7702 COC77 

PIC7801 

PIC7802 COC78 

PIC7901 

PIC7902 COC79 

PIC8001 

PIC8002 

COC80 PIC8101 

PIC8102 COC81 

PIC8201 PIC8202 
COC82 

PIC8301 PIC8302 

COC83 

PIC8401 PIC8402 
COC84 

PIC8501 

PIC8502 

COC85 PIC8601 

PIC8602 COC86 

PIC8701 PIC8702 
COC87 

PIC8801 PIC8802 

COC88 

PIC8901 PIC8902 

COC89 

PIC9001 

PIC9002 

COC90 PIC9101 

PIC9102 COC91 

PIC9201 PIC9202 
COC92 

PIC9301 PIC9302 

COC93 

PIC9401 PIC9402 

COC94 

PIC12201 

PIC12202 

COC122 

PIC13501 

PIC13502 

COC135 PIC13601 

PIC13602 

COC136 

PID301 PID302 

COD3 

PID401 PID402 

COD4 

PID501 PID502 

COD5 

PIL501 PIL502 

COL5 

PIL601 PIL602 

COL6 
PIL701 PIL702 

COL7 

PIP20501 

PIP20502 

COP205 

PIP20601 

PIP20602 

COP206 

PIP20701 

PIP20702 

COP207 

PIR4001 PIR4002 

COR40 

PIR4101 

PIR4102 COR41 

PIR4201 PIR4202 

COR42 

PIR4901 PIR4902 

COR49 

PIR5001 

PIR5002 COR50 

PIR5101 PIR5102 

COR51 

PIR5201 

PIR5202 COR52 

PIR5301 PIR5302 

COR53 
PIR5601 PIR5602 

COR56 

PIR8201 PIR8202 

COR82 

PIR8301 PIR8302 

COR83 PIR8401 PIR8402 

COR84 

PIR8501 

PIR8502 

COR85 

PIR8601 

PIR8602 

COR86 

PIR8701 

PIR8702 

COR87 

PIR8801 

PIR8802 

COR88 

PIR8901 

PIR8902 

COR89 

PIR9001 

PIR9002 

COR90 

PIR9101 

PIR9102 

COR91 

PIR9201 

PIR9202 

COR92 

PIR9301 

PIR9302 

COR93 

PIR9401 

PIR9402 

COR94 

PIR9501 

PIR9502 

COR95 

PIR9601 

PIR9602 

COR96 

PIR9801 PIR9802 

COR98 

PIR9901 PIR9902 

COR99 

PIR10001 PIR10002 

COR100 

PIR10101 PIR10102 

COR101 

PIR10201 PIR10202 

COR102 
PIR10301 PIR10302 

COR103 

PIR12701 PIR12702 

COR127 

PIR12801 

PIR12802 

COR128 

PIR12901 PIR12902 

COR129 

PIR13001 PIR13002 

COR130 

PIR22701 PIR22702 

COR227 

PIR22801 PIR22802 

COR228 

PIR22901 PIR22902 

COR229 

PIR23001 PIR23002 

COR230 

PIR23101 PIR23102 

COR231 

PIR23201 PIR23202 

COR232 

PITP101 

COTP1 

PITP201 

COTP2 

PITP301 

COTP3 

PITP401 

COTP4 

PITP501 

COTP5 

PITP601 

COTP6 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU11011 
COU11A 

PIU1105 

PIU1106 

PIU1107 

COU11B 

PIU1108 

PIU1109 

PIU11010 

COU11C 

PIU11012 

PIU11013 

PIU11014 

COU11D 

PIU2601 

PIU2602 

PIU2603 

PIU2604 

PIU2605 

PIU2606 

PIU2607 PIU2608 

PIU2609 

PIU26010 

PIU26011 

PIU26012 

PIU26013 

PIU26014 PIU26015 

PIU26016 

PIU26017 

PIU26018 
PIU26019 

PIU26020 

PIU26021 

PIU26022 

PIU26023 

PIU26024 

PIU26025 

PIU26026 

PIU26027 

PIU26028 

PIU26029 

COU26 

PIU2701 

PIU2702 

PIU2703 

PIU2704 

PIU2705 

PIU2706 

PIU2707 PIU2708 

PIU2709 

PIU27010 

PIU27011 

PIU27012 

PIU27013 

PIU27014 PIU27015 

PIU27016 

PIU27017 

PIU27018 
PIU27019 

PIU27020 

PIU27021 

PIU27022 

PIU27023 

PIU27024 

PIU27025 

PIU27026 

PIU27027 

PIU27028 

PIU27029 

COU27 

PIU2801 

PIU2802 

PIU2803 

PIU2804 

PIU2805 

PIU2806 

PIU2807 PIU2808 

PIU2809 

PIU28010 

PIU28011 

PIU28012 

PIU28013 

PIU28014 PIU28015 

PIU28016 

PIU28017 

PIU28018 
PIU28019 

PIU28020 

PIU28021 

PIU28022 

PIU28023 

PIU28024 

PIU28025 

PIU28026 

PIU28027 

PIU28028 

PIU28029 

COU28 

PIC8201 

PIC8701 

PIC9201 

PIU26016 

PIU27016 

PIU28016 

PIC3102 

PIC6002 PIC6102 
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Voice Coil Driver

47uL8

VC_PWM_Fbase_brd-Pg2[2A]

VC_PWM_Abase_brd-Pg2[3B]

VC_PWM_Bbase_brd-Pg2[3B]
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1751251
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+/-0.640 A maps to
0 to 4.096 V (P output)
4.096 V to 0 (N output)

 which map to
0x20000 to 0x0 to 0x1FFFF counts (18 bit ADC)

0 to 65535 counts (16 bit ADC)
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VC_VSbase_brd-Pg7[1B]

Jumper 1-2 for DAC-controlled supply
Jumper 2-3 for external motor supply
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VC_CS_P base_brd-Pg2[2B]

VC_CS_N base_brd-Pg2[2B]

ADC Driver for 16-BIT VC Current Monitoring
Place this IC and its parts near J1.

Route VC_16BIT_P AND VC_16BIT_N as a differential pair.
VC_16BIT_P

VC_16BIT_N

1% 0603
13.7K
R236

1% 0603
13.7K
R239

Driver and ADC for 18-BIT VC Current Monitoring
Place these ICs and their parts in an analog-quiet area.
Route VC_18BIT_P AND VC_18BIT_N as a differential pair.
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Offload Driver
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C161

GND 1

IN22

IN13

nFAULT4

VM5 OUT1 6

ISEN 7

OUT2 8

PAD9

U37

DRV8872DDAR

0.1u
50V X7R 0603

C166

0.1u
50V X7R 0603

C171

1% 0805
1.00K
R118

1 MHz LP Filter
2 Pole

OFF_PWM_AB_Fbase_brd-Pg2[2A]

OFF_PWM_Abase_brd-Pg2[2B]

OFF_PWM_Bbase_brd-Pg2[2B]

470p
100V NP0 0603

C156

470p
100V NP0 0603

C162

GND 1

IN22

IN13

nFAULT4

VM5 OUT1 6

ISEN 7

OUT2 8

PAD9

U38

DRV8872DDAR

MOT_REF_3V0

1% 0805
1.00K
R116

1 MHz LP Filter
2 Pole

Rtrip 150 milliohms
Itrip 2.33 A

Rtrip 150 milliohms
Itrip 2.33 A

10.0u
100V X7S 2220

C146

10.0u
100V X7S 2220

C147

0.1u
100V X7R 0805

C153

0.1u
100V X7R 0805

C155

0.150
1% 1W 2010

R139

0.150
1% 1W 2010

R140

IXTA6N50D2
Q2

5015

1

TP15

5015

1

TP14

4 3 2 1

AA

B B

1234

49.9
1% 0805
R273

49.9
1% 0805
R279

47uL10

47uL16

47uL9

49.9
1% 0805
R281

49.9
1% 0805
R287

47uL15

20x Gain

+5V0

0.1u
50V X7R 0603

C167

0.1u
50V X7R 0603

C172

INA240A1PWR

GND
4

REF2 6

-IN

3

+IN

2
NC

1

OUT8

VS 5REF17

U43

5% 0603
10.0
R285

5% 0603
10.0
R286

4.7u
6.3V X7R 0805

C263

OFF_VSbase_brd-Pg7[3A]

1% 0805
0.100
R106

-5V0

5015

1
TP8

5015

1
TP11

V_MOTOR

1% 0805
1.00K
R280

+5V0

0.1u
50V X7R 0603

C259

0.1u
50V X7R 0603

C260

5015

1

TP204

INA240A1PWR

GND

4

REF26

-IN

3

+IN

2

NC

1

OUT 8

VS5 REF1 7

U212

5% 0603
10.0
R282

5% 0603
10.0
R283

4.7u
6.3V X7R 0805

C261

1% 0805
1.00K
R272

+5V0

0.1u
50V X7R 0603

C255

0.1u
50V X7R 0603

C256

5015

1

TP203

INA240A1PWR

GND

4

REF26

-IN

3

+IN

2

NC

1

OUT 8

VS5 REF1 7

U211

5% 0603
10.0
R274

5% 0603
10.0
R275

4.7u
6.3V X7R 0805

C257

+5V0

INA240A1PWR

GND

4

REF2 6

-IN

3

+IN

2

NC

1

OUT8

VS 5REF17

U42

5% 0603
10.0
R277

5% 0603
10.0
R278

4.7u
6.3V X7R 0805

C258

OFF_CD_CS_P base_brd-Pg2[3B]

OFF_CD_CS_Nbase_brd-Pg2[3B]

OFF_AB_CS_P base_brd-Pg2[3B]

OFF_AB_CS_Nbase_brd-Pg2[3B]

Jumper 1-2 for DAC-controlled supply
Jumper 2-3 for external motor supply

Label:
OFFLOAD

20x Gain

20x Gain

20x Gain

TSW-103-07-F-S

1 2 3

P12

REF_3V0

0.47u
16V X7R 0603

C262 +5V0

22u
16V X5R 1206

C266

1% 0805
0.100
R289

OPA350EA/2K5

6
2

3

7
4

U213

22u
16V X5R 1206

C264
0.47u
16V X7R 0603

C265

1% 0603
10.0K
R288 MOT_REF_3V0

MOT_REF_3V0

MOT_REF_3V0

MOT_REF_3V0

1% 1/2W 0805
36m
R284

1% 1/2W 0805
36m
R276

1% 1/2W 0805
36m
R145

1% 1/2W 0805
36m
R146

OFF_xx_CS_P  +0.72 V/A
OFF_xx_CS_N  -0.72 V/A

+/-2.083 A maps to
0 to 3.0 V (P output)
3.0 V to 0 (N output)

 which map to
0 to 65535 counts (16 bit ADC)

PIC14601 PIC14602 

COC146 

PIC14701 PIC14702 

COC147 

PIC15301 PIC15302 

COC153 

PIC15401 
PIC15402 

COC154 

PIC15501 PIC15502 

COC155 

PIC15601 

PIC15602 

COC156 

PIC16101 

PIC16102 COC161 

PIC16201 

PIC16202 COC162 

PIC16601 

PIC16602 
COC166 

PIC16701 

PIC16702 

COC167 

PIC17101 PIC17102 

COC171 

PIC17201 PIC17202 

COC172 

PIC25501 

PIC25502 COC255 

PIC25601 PIC25602 

COC256 

PIC25701 PIC25702 

COC257 

PIC25801 PIC25802 

COC258 

PIC25901 

PIC25902 COC259 

PIC26001 PIC26002 

COC260 

PIC26101 PIC26102 

COC261 

PIC26201 PIC26202 

COC262 

PIC26301 PIC26302 

COC263 

PIC26401 

PIC26402 
COC264 PIC26501 

PIC26502 

COC265 

PIC26601 

PIC26602 

COC266 

PIL901 PIL902 

COL9 

PIL1001 PIL1002 

COL10 

PIL1501 PIL1502 

COL15 

PIL1601 PIL1602 

COL16 

PIP1201 PIP1202 PIP1203 

COP12 

PIQ201 

PIQ203 

PIQ204 
COQ2 

PIR10601 

PIR10602 

COR106 

PIR11601 

PIR11602 COR116 

PIR11801 

PIR11802 COR118 

PIR13901 PIR13902 

COR139 

PIR14001 PIR14002 

COR140 

PIR14501 PIR14502 

COR145 

PIR14601 PIR14602 

COR146 

PIR27201 

PIR27202 COR272 

PIR27301 PIR27302 

COR273 PIR27401 

PIR27402 

COR274 PIR27501 

PIR27502 

COR275 

PIR27601 PIR27602 

COR276 

PIR27701 

PIR27702 

COR277 PIR27801 

PIR27802 

COR278 
PIR27901 PIR27902 

COR279 

PIR28001 

PIR28002 COR280 

PIR28101 PIR28102 

COR281 PIR28201 

PIR28202 

COR282 PIR28301 

PIR28302 

COR283 

PIR28401 PIR28402 

COR284 

PIR28501 

PIR28502 

COR285 PIR28601 

PIR28602 

COR286 
PIR28701 PIR28702 

COR287 

PIR28801 PIR28802 

COR288 

PIR28901 

PIR28902 COR289 

PITB201 

PITB202 

PITB203 

PITB204 

PITB205 

COTB2 

PITP801 

COTP8 

PITP1101 

COTP11 

PITP1401 

COTP14 

PITP1501 

COTP15 

PITP20301 

COTP203 

PITP20401 

COTP204 

PIU3701 

PIU3702 

PIU3703 

PIU3704 

PIU3705 PIU3706 

PIU3707 

PIU3708 

PIU3709 

COU37 

PIU3801 

PIU3802 

PIU3803 

PIU3804 

PIU3805 PIU3806 

PIU3807 

PIU3808 

PIU3809 

COU38 

PIU4201 

PIU4202 PIU4203 

PIU4204 

PIU4205 

PIU4206 

PIU4207 

PIU4208 

COU42 

PIU4301 

PIU4302 PIU4303 

PIU4304 

PIU4305 

PIU4306 

PIU4307 

PIU4308 

COU43 

PIU21101 

PIU21102 PIU21103 

PIU21104 

PIU21105 

PIU21106 

PIU21107 

PIU21108 

COU211 

PIU21201 

PIU21202 PIU21203 

PIU21204 

PIU21205 

PIU21206 

PIU21207 

PIU21208 

COU212 

PIU21302 

PIU21303 

PIU21304 

PIU21306 

PIU21307 

COU213 

PIC16601 

PIC16701 

PIC25501 

PIC25901 

PIC26201 

PIU4205 

PIU4305 

PIU21105 

PIU21205 

PIU21307 

PIQ201 

PIC14602 

PIC14702 

PIC15302 

PIC15402 

PIC15502 

PIC15602 

PIC16102 

PIC16202 

PIC16602 

PIC16702 

PIC17102 

PIC17202 

PIC25502 

PIC25602 

PIC25902 

PIC26002 

PIC26202 

PIC26402 
PIC26502 

PIC26602 

PIQ203 

PIR13902 

PIR14002 

PITB201 

PIU3701 PIU3709 

PIU3801 PIU3809 

PIU4201 PIU4204 

PIU4206 

PIU4301 PIU4304 

PIU4306 

PIU21101 PIU21104 

PIU21106 

PIU21201 PIU21204 

PIU21206 

PIU21304 

PIC17101 

PIC17201 

PIC25601 

PIC26001 

PIC26501 
PIR28902 

PIU4207 

PIU4307 

PIU21107 

PIU21207 

PIU21302 

PIU21306 

PIC14601 

PIC14701 

PIC15301 

PIC15501 

PIQ204 

PIR10602 
PITP1101 

PIU3705 

PIU3805 

PIC15401 
PIL1002 

PIR27302 

PIR27402 PIR27601 

PIC15601 
PIL902 

PIR28102 

PIR28202 
PIR28401 

PIC16101 
PIL1602 PIR14501 PIR27701 

PIR27902 

PIC16201 
PIL1502 PIR14601 PIR28501 

PIR28702 

PIC25701 PIR27501 

PIU21103 
PIC25702 PIR27401 

PIU21102 

PIC25801 

PIR27802 

PIU4203 
PIC25802 

PIR27702 

PIU4202 

PIC26101 PIR28301 

PIU21203 
PIC26102 PIR28201 

PIU21202 

PIC26301 

PIR28602 

PIU4303 
PIC26302 

PIR28502 

PIU4302 
PIC26401 PIR28802 PIU21303 

PIC26601 
PIR28901 

PIL901 

PIR28101 

PIU3806 

PIL1001 

PIR27301 

PIU3706 

PIL1501 

PIR28701 

PIU3808 

PIL1601 

PIR27901 

PIU3708 

PIP1202 

PIR10601 
PITP801 

PIR11602 
PITP1401 

PIR11802 
PITP1501 

PIR13901 PIU3707 

PIR14001 PIU3807 

PIR14502 PIR27801 

PITB204 

PIR14602 PIR28601 

PITB202 

PIR27202 
PITP20301 

PIR27502 PIR27602 

PITB205 

PIR28002 
PITP20401 

PIR28302 
PIR28402 

PITB203 

PIR11601 
PIU4308 POOFF0AB0CS0N 

PIR28001 PIU21208 POOFF0AB0CS0P 

PIR11801 PIU4208 POOFF0CD0CS0N 

PIR27201 
PIU21108 POOFF0CD0CS0P 

PIU3803 POOFF0PWM0A 

PIU3804 POOFF0PWM0AB0F 

PIU3802 POOFF0PWM0B 

PIU3703 POOFF0PWM0C 

PIU3704 POOFF0PWM0CD0F 

PIU3702 POOFF0PWM0D 
PIP1201 

POOFF0VS 

PIR28801 

PIP1203 

POOFF0AB0CS0N 

POOFF0AB0CS0P 

POOFF0CD0CS0N 

POOFF0CD0CS0P 

POOFF0PWM0A 

POOFF0PWM0AB0F 

POOFF0PWM0B 

POOFF0PWM0C 

POOFF0PWM0CD0F 

POOFF0PWM0D 
POOFF0VS 
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Snubber Driver

4 3 2 1

AA

B B

1234

1751277

1
2
3
4
5

TB3

SNUB_PWM_CD_Fbase_brd-Pg2[2A]

SNUB_PWM_Cbase_brd-Pg2[3B]

SNUB_PWM_Dbase_brd-Pg2[3B]

470p
100V NP0 0603

C150

470p
100V NP0 0603

C159

GND 1

IN22

IN13

nFAULT4

VM5 OUT1 6

ISEN 7

OUT2 8

PAD9

U35

DRV8872DDAR

0.1u
50V X7R 0603

C164

0.1u
50V X7R 0603

C169

1% 0805
1.00K
R120

1 MHz LP Filter
2 Pole

SNUB_PWM_AB_Fbase_brd-Pg2[3A]

SNUB_PWM_Abase_brd-Pg2[3B]

SNUB_PWM_Bbase_brd-Pg2[3B]

470p
100V NP0 0603

C152

470p
100V NP0 0603

C160

GND 1

IN22

IN13

nFAULT4

VM5 OUT1 6

ISEN 7

OUT2 8

PAD9

U36

DRV8872DDAR

1% 0805
1.00K
R1169

1 MHz LP Filter
2 Pole

Rtrip 200 milliohms
Itrip 1.75 A

Rtrip 200 milliohms
Itrip 1.75 A

10.0u
100V X7S 2220

C144

10.0u
100V X7S 2220

C145

0.1u
100V X7R 0805

C149

0.1u
100V X7R 0805

C151

IXTA6N50D2
Q3

5015

1

TP17

5015

1

TP16

49.9
1% 0805
R291

49.9
1% 0805
R297

47uL12

47uL18

47uL11

49.9
1% 0805
R299

49.9
1% 0805
R305

47uL17

20x Gain

+5V0

0.1u
50V X7R 0603

C165

0.1u
50V X7R 0603

C170

INA240A1PWR

GND
4

REF2 6

-IN

3

+IN

2
NC

1

OUT8

VS 5REF17

U41

5% 0603
10.0
R303

5% 0603
10.0
R304

4.7u
6.3V X7R 0805

C274

SNUB_VSbase_brd-Pg7[1A]

1% 0805
0.100
R107

-5V0

5015

1
TP9

5015

1
TP12

V_MOTOR

1% 0805
1.00K
R298

+5V0

0.1u
50V X7R 0603

C271

0.1u
50V X7R 0603

C272

5015

1

TP206

INA240A1PWR

GND

4

REF26

-IN

3

+IN

2

NC

1

OUT 8

VS5 REF1 7

U215

5% 0603
10.0
R300

5% 0603
10.0
R301

4.7u
6.3V X7R 0805

C273

1% 0805
1.00K
R290

+5V0

0.1u
50V X7R 0603

C267

0.1u
50V X7R 0603

C268

5015

1

TP205

INA240A1PWR

GND

4

REF26

-IN

3

+IN

2

NC

1

OUT 8

VS5 REF1 7

U214

5% 0603
10.0
R292

5% 0603
10.0
R293

4.7u
6.3V X7R 0805

C269

+5V0

INA240A1PWR

GND

4

REF2 6

-IN

3

+IN

2

NC

1

OUT8

VS 5REF17

U40

5% 0603
10.0
R295

5% 0603
10.0
R296

4.7u
6.3V X7R 0805

C270

SNUB_CD_CS_P base_brd-Pg2[2B]

SNUB_CD_CS_Nbase_brd-Pg2[2B]

SNUB_AB_CS_P base_brd-Pg2[2B]

SNUB_AB_CS_Nbase_brd-Pg2[2B]

Jumper 1-2 for DAC-controlled supply
Jumper 2-3 for external motor supply

Label:
SNUBBER

20x Gain

20x Gain

20x Gain

TSW-103-07-F-S

1 2 3

P13

MOT_REF_3V0

MOT_REF_3V0

MOT_REF_3V0

MOT_REF_3V0

SNUB_xx_CS_P  +1.0 V/A
SNUB_xx_CS_N  -1.0 V/A

+/-1.5 A maps to :
0 to 3.0 V (P output)
3.0 V to 0 (N output)

 which map to
0 to 65535 counts (16 bit ADC)

1% 1/2W 0805
50m
R302

1% 1/2W 0805
50m
R294

1% 1/2W 0805
50m
R143

1% 1/2W 0805
50m
R144

0.200
1% 1W 2010

R137

0.200
1% 1W 2010

R138

PIC14401 PIC14402 

COC144 

PIC14501 PIC14502 

COC145 

PIC14901 PIC14902 

COC149 

PIC15001 
PIC15002 

COC150 

PIC15101 PIC15102 

COC151 

PIC15201 

PIC15202 

COC152 

PIC15901 

PIC15902 COC159 

PIC16001 

PIC16002 COC160 

PIC16401 

PIC16402 
COC164 

PIC16501 

PIC16502 

COC165 

PIC16901 PIC16902 

COC169 

PIC17001 PIC17002 

COC170 

PIC26701 

PIC26702 COC267 

PIC26801 PIC26802 

COC268 

PIC26901 PIC26902 

COC269 

PIC27001 PIC27002 

COC270 

PIC27101 

PIC27102 COC271 

PIC27201 PIC27202 

COC272 

PIC27301 PIC27302 

COC273 

PIC27401 PIC27402 

COC274 

PIL1101 PIL1102 

COL11 

PIL1201 PIL1202 

COL12 

PIL1701 PIL1702 

COL17 

PIL1801 PIL1802 

COL18 

PIP1301 PIP1302 PIP1303 

COP13 

PIQ301 

PIQ303 

PIQ304 
COQ3 

PIR10701 

PIR10702 

COR107 

PIR12001 

PIR12002 COR120 

PIR13701 PIR13702 

COR137 

PIR13801 PIR13802 

COR138 

PIR14301 PIR14302 

COR143 

PIR14401 PIR14402 

COR144 

PIR29001 

PIR29002 COR290 

PIR29101 PIR29102 

COR291 PIR29201 

PIR29202 

COR292 PIR29301 

PIR29302 

COR293 

PIR29401 PIR29402 

COR294 

PIR29501 

PIR29502 

COR295 PIR29601 

PIR29602 

COR296 
PIR29701 PIR29702 

COR297 

PIR29801 

PIR29802 COR298 

PIR29901 PIR29902 

COR299 PIR30001 

PIR30002 

COR300 PIR30101 

PIR30102 

COR301 

PIR30201 PIR30202 

COR302 

PIR30301 

PIR30302 

COR303 PIR30401 

PIR30402 

COR304 
PIR30501 PIR30502 

COR305 

PIR116901 

PIR116902 COR1169 

PITB301 

PITB302 

PITB303 

PITB304 

PITB305 

COTB3 

PITP901 

COTP9 

PITP1201 

COTP12 

PITP1601 

COTP16 

PITP1701 

COTP17 

PITP20501 

COTP205 

PITP20601 

COTP206 

PIU3501 

PIU3502 

PIU3503 

PIU3504 

PIU3505 PIU3506 

PIU3507 

PIU3508 

PIU3509 

COU35 

PIU3601 

PIU3602 

PIU3603 

PIU3604 

PIU3605 PIU3606 

PIU3607 

PIU3608 

PIU3609 

COU36 

PIU4001 

PIU4002 PIU4003 

PIU4004 

PIU4005 

PIU4006 

PIU4007 

PIU4008 

COU40 

PIU4101 

PIU4102 PIU4103 

PIU4104 

PIU4105 

PIU4106 

PIU4107 

PIU4108 

COU41 

PIU21401 

PIU21402 PIU21403 

PIU21404 

PIU21405 

PIU21406 

PIU21407 

PIU21408 

COU214 

PIU21501 

PIU21502 PIU21503 

PIU21504 

PIU21505 

PIU21506 

PIU21507 

PIU21508 

COU215 

PIC16401 

PIC16501 

PIC26701 

PIC27101 

PIU4005 

PIU4105 

PIU21405 

PIU21505 

PIQ301 

PIC14402 

PIC14502 

PIC14902 

PIC15002 

PIC15102 

PIC15202 

PIC15902 

PIC16002 

PIC16402 

PIC16502 

PIC16902 

PIC17002 

PIC26702 

PIC26802 

PIC27102 

PIC27202 

PIQ303 

PIR13702 

PIR13802 

PITB301 

PIU3501 PIU3509 

PIU3601 PIU3609 

PIU4001 PIU4004 

PIU4006 

PIU4101 PIU4104 

PIU4106 

PIU21401 PIU21404 

PIU21406 

PIU21501 PIU21504 

PIU21506 

PIC16901 

PIC17001 

PIC26801 

PIC27201 

PIU4007 

PIU4107 

PIU21407 

PIU21507 

PIC14401 

PIC14501 

PIC14901 

PIC15101 

PIQ304 

PIR10702 
PITP1201 

PIU3505 

PIU3605 

PIC15001 
PIL1202 

PIR29102 

PIR29202 PIR29401 

PIC15201 
PIL1102 

PIR29902 

PIR30002 
PIR30201 

PIC15901 
PIL1802 PIR14301 PIR29501 

PIR29702 

PIC16001 
PIL1702 PIR14401 PIR30301 

PIR30502 

PIC26901 PIR29301 

PIU21403 
PIC26902 PIR29201 

PIU21402 

PIC27001 

PIR29602 

PIU4003 
PIC27002 

PIR29502 

PIU4002 

PIC27301 PIR30101 

PIU21503 
PIC27302 PIR30001 

PIU21502 

PIC27401 

PIR30402 

PIU4103 
PIC27402 

PIR30302 

PIU4102 

PIL1101 

PIR29901 

PIU3606 

PIL1201 

PIR29101 

PIU3506 

PIL1701 

PIR30501 

PIU3608 

PIL1801 

PIR29701 

PIU3508 

PIP1302 

PIR10701 
PITP901 

PIR12002 
PITP1701 

PIR13701 PIU3507 

PIR13801 PIU3607 

PIR14302 PIR29601 

PITB304 

PIR14402 PIR30401 

PITB302 

PIR29002 
PITP20501 

PIR29302 PIR29402 

PITB305 

PIR29802 
PITP20601 

PIR30102 
PIR30202 
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