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+V_BUS

Power Supply Connector

14.1 µF capacitance

i
HC 4.7uF

100V

C44
4.7uF
100V

C49

1

SMAJ58A
D12

TVS Specifications SMAJ58A
Peak power 10/1000µs: 400 W
Forward surge: 4.3 A
Breakdown voltage: 64.4 V   71.2 V
Clamping max: 93.6 V  @ 4.3 A

DC Bus Input Stage Motor Connector

1nF
250V

C41

i
PE

i
PE

PE1

PE1

i
PE

PE2

Assembly Holes

2.1
mm

H2

2.1
mm

Hole_2.1mm_Routing

H1

2.1
mm

H3

GND_P

GND_P

Motor temperature input

100nF
10V/X7S

C80

1k65
0.1%

R103

10K 1%
R114 TEMP_MOTOR

Safety Isolated Interface (Dual Channel)

SAFETY_IN_A

SAFETY_RETURN

SAFETY_IN_B

CAN FD

CAN_P
CAN_N

LEDS

470Z/1A
L_0603

L9

10uF 10V/X7T

C53

GND_D

ETH0_RX_N
ETH0_RX_P

PE1

ETH0_TX_N
ETH0_TX_P

PHY0_RX_N
PHY0_RX_P

PHY0_TX_N
PHY0_TX_P

Ethernet / EtherCAT

ECAT_CAN_RUN FAULT_SIGNAL

1

LED3
LED_0402_GREEN

+3.3V_D

2K
1%

R133

Port 0 magnetics and protections

Port 1 magnetics and protections

EtherCAT & Safety Inputs (Daisy chain)

+3.3V_D

Digital halls (3.3 V pull-up)

DIG_HALL_A

DIG_HALL_B

DIG_HALL_C

DIG_HALL_1_IN

DIG_HALL_2_IN

DIG_HALL_3_IN

ABSENC1_DATA
ABSENC1_CLK

ABSENC1_CLK_P
ABSENC1_CLK_N

ABSENC1_DATA_P
ABSENC1_DATA_N

GND_D

3.3V_FBK

GND_D

DIG_ENC_1A
ENC_A_IN_P
ENC_A_IN_N

DIG_ENC_1B

ENC_B_IN_P
ENC_B_IN_N

ENC_Z_IN_P
ENC_Z_IN_N

DIG_ENC_1C

GND_D

GND_D

GND_D

ETH1_RX_N
ETH1_RX_P

ETH1_TX_N
ETH1_TX_P

PHY1_RX_N
PHY1_RX_P

PHY1_TX_N
PHY1_TX_P

+1.8V_MAG_CT

GND_D

GND_D

GND_D

Digital inputs and outputs

Analog inputs

OUT1/SDA_3V3
OUT2/SCL_3V3

Feedback ESD  Protections

MOTOR_TEMP_IN

AN1_P

AN1_N

MOTOR_TEMP_RET

GND_D

AN1_IN_P
AN1_IN_N

3.3V_A
1.65V_REF

GND_D

IN1_3V3

OUT1/SDA_3V3

IN2/RX_3V3

OUT2/SCL_3V3

fc (-3 dB) = 800 kHz

100pF
25V/C0G

C79 τ (RC) = 0.2 µs
Decay τ (160kΩ 100pF) = 15 µs

GND_D

100pF
25V/C0G

C78

GND_D

GND_D

AN1_IN_P

AN1_IN_N

GND_D

PE1

No need to buffer (as in EVR XCR) since the signal is not used for boot

1000Z
L_0402

L10

GND_D

PHY1_RX_N

PHY1_RX_P

PHY1_TX_N

PHY1_TX_P

PHY0_RX_P

PHY0_RX_N

PHY0_TX_N

PHY0_TX_P

1nF
25V/C0G

C75

1nF
25V/C0G

C76

1nF
25V/C0G

C77

GND_D

GND_D

1k
1%

R134
2K
1%

R131
1k
1%

R130

GPI1

ECAT_CAN_ERR

5V DC/DC step down converter

LINK 0 Green LED LINK 1 Green LED

+1.8V_MAG_CT

Bicolour status LEDs

+LOGIC_DCDC

3.3 V and 1.8 V DC/DCs

+V_BUS

PHY1_TX_P
PHY1_TX_N

PHY1_RX_P
PHY1_RX_N

ETH0_LED_LINK

STO/SAFE_IN_A
STO/SAFE_IN_B

CAN_TXCAN_RX

BOOT

FAULT_SIGNAL
ECAT_CAN_RUN
ECAT_CAN_ERR

ETH1_LED_LINK

PHY0_TX_P
PHY0_TX_N

PHY0_RX_P
PHY0_RX_N

+3.3V_REF

AN_OUT1

AN1_P
AN1_N

AN2_P
AN2_N

TEMP_MOTOR

GPI1 GPO1
GPO2

PWM_BRAKE

ABSENC1_DATA
ABSENC1_CLK

ABSENC2_CLK
ABSENC2_DATA

DIG_ENC_1A
DIG_ENC_1B
DIG_ENC_1C

DIG_HALL_C

+1.8V_MAG_CT
+3.3V_D

DIG_HALL_A
DIG_HALL_B

Brake Circuit

BRAKE_SUPPLY

PWM_BRAKE

BRAKE_OUT_P
BRAKE_OUT_N

The STO lines (when low) disable the power stage transistors

ETH1_LED_LINK

1

LED2
LED_0402_GREEN

+3.3V_D

2K
1%

R132

ETH0_LED_LINK

Incremental encoder

1
2
3
4
5
6
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8

S2
S1 MOLEX_2035580807

P3

ETH0_RX_N
ETH0_RX_P
ETH0_TX_N
ETH0_TX_P

SAFETY_IN_A
SAFETY_RETURN
SAFETY_IN_B

1
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3
4
5
6
7
8

S2
S1 MOLEX_2035580807

P4

ETH1_RX_N
ETH1_RX_P
ETH1_TX_N
ETH1_TX_P

SAFETY_IN_A
SAFETY_RETURN
SAFETY_IN_B

STO lines are simply bypassed
Added to ease the
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29 30

S2
S1 MOLEX_501571-3007

P5

Feedbacks Connector

AN1_IN_P
AN1_IN_N

AN_OUT

AN2_IN_P
AN2_IN_N

BRAKE_CURRENT

GND_D

GND_D

STO/SAFE_IN_B

STO/SAFE_IN_A
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15 16
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S1MOLEX_501571-2007

P2
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U23A
OPA2316IDRGT
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5
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04

8

U23B
OPA2316IDRGT

i
HV

330R 1%
R127

330R 1%
R124

GPO1

GPO2

GPI2

BOOT

GPI2

2K 1%
R123

2K 1%
R128

Not 5 V inputs (like 
Everest or Capitan XCR)

GND_D

150K
1%

R122

GND_D

150K
1%

R126

330R 1%
R121 BOOT/TX_3V3 +3.3V_D

10K 1%
R120

3.3V digital inputs, 5 V tolerant (continous)

Digital outputs

Not 5 V inputs (like 
Everest or Capitan 

XCR)

3.3V digital outputs

Analog Output 3.3V

GND_D

AN2_IN_P

AN2_IN_N

GND_D

AN2_P

AN2_N

AN2_IN_P
AN2_IN_N

3.3V_A
1.65V_REF

GND_D

1.65V_REF

10K
0.1%

R100
100nF
10V/X7S

C65

10K 1%
R59

10K 1%
R60

10K 1%
R61

3.3V_A

1uF
10V

C671000Z
L_0402

L11

+3.3V_REF

1k
1%

R52

1k
1%

R53

1k
1%

R54

GND_D

3.3V_A

10K
0.1%

R101

1nF
25V/C0G

C69

GND_D

3.3V_A

AN_OUT1
AN_OUT

1k 1%
R116

+3.3V_D

GND_D

1
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S1MOLEX_2053380004

P6
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S1

MOLEX_2053380002
P1

i
PE
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H4

GND_D

CAN_P
CAN_N

PE1

PE2

ABSENC2_DATA
ABSENC2_CLK

ABSENC2_CLK_P
ABSENC2_CLK_N

ABSENC2_DATA_P
ABSENC2_DATA_N

GND_D

CAN_P
CAN_N
GND_D

I/Os + CAN

BOOT/TX_3V3

+5V_D

+1.8V_MAG_CT

+3.3V_D

+3.3V_D

GND_D

GND_D

Cascading ensures PHY supplies are sequentially powered after 3.3V

CAN_TX
CAN_RX

1

LED4
LED_0402_GREEN

GND_D
1

LED5
LED_0402_RED

GND_D

1

LED1
LED_0402_RED

IN1_3V3
IN2/RX_3V3

GND_D

PE1

120Z
L_0402

L7

1
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65

TVS3V3L4UE6327HTSA1

D22

GND_D

1

2

3
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65

TVS3V3L4UE6327HTSA1

D23

ESD protections

I/Os protections

OUT1/SDA_3V3

OUT2/SCL_3V3

AN_OUT

BRAKE_CURRENT

BOOT/TX_3V3

IN1_3V3

IN2/RX_3V3

GND_D

MOTOR_TEMP_IN

DIG_HALL_2_IN

DIG_HALL_1_INDIG_HALL_3_IN

ABSENC1_CLK_NABSENC1_CLK_P

ABSENC1_DATA_P ABSENC1_DATA_N

ABSENC2_CLK_P ABSENC2_CLK_N

ABSENC2_DATA_P ABSENC2_DATA_N

ENC_A_IN_P ENC_A_IN_N

ENC_B_IN_PENC_B_IN_N

ENC_Z_IN_N ENC_Z_IN_P

3

4

2

5

1

8
7

9

6

10

ESD8704MUTAG

D29

1

CPDQ3V3U-HF
D19

GND_D

5

4

1

2

3

6

NUP5120X6T1G

D27

GND_D GND_D

CAN_P

EZJ-P0V180HM
MOV3

EZJ-P0V180HM
MOV4

EZJ-P0V180HM
MOV2

EZJ-P0V180HM
MOV1

1

SPHV24-01ETG-C
D28

GND_D

CAN_N

1

SPHV24-01ETG-C
D30

GND_D

TPD4E1B06DRLR
D17

GND_D GND_D

GND_DGND_D

GND_DGND_D

GND_D GND_D

TPD4E1B06DRLR
D18

TPD4E1B06DRLR
D15

TPD4E1B06DRLR
D14

5

4

1

2

3

6
NUP5120X6T1G
D16

GND_D GND_D

GND_D

51R 1%,0.2W
R119

GND_P

B2B connector to DEN-NET/DEN-FS

TP

TP7

TP

TP17

TP

TP10

TP

TP9

TP

TP14

TP

TP6

LEDs

TP

TP5
TP

TP1

TP

TP3
TP

TP2
TP

TP4

Feedback supply

GND_P

100nF
100V/X7R

C42

ETH1_LED_LINKSTATUS_ANODE

FAULT_SIGNAL_ANODEECAT_CAN_RUN_ANODE ECAT_CAN_ERR_ANODE

TP

TP20

TP

TP12

TP

TP11

TP

TP8

ETH0_LED_LINKSTATUS_ANODE

TP

TP19

TP
TP13

100pF
100V

C83

i
PE

1nF
25V/C0G

C82

1nF
25V/C0G

C81

51R 1%,0.2W
R79

51R 1%,0.2W
R80

51R 1%,0.2W
R66

51R 1%,0.2W
R67

100nF
100V/X7R

C37

MOTOR_TEMP_IN
MOTOR_TEMP_RET

DIG_HALL_1_IN
DIG_HALL_2_IN
DIG_HALL_3_IN

GND_D

ABSENC1_CLK_P
ABSENC1_CLK_N

ABSENC1_DATA_P
ABSENC1_DATA_N

GND_D

GND_D

GND_D

ABSENC2_CLK_P
ABSENC2_CLK_N

ABSENC2_DATA_P
ABSENC2_DATA_N

ENC_A_IN_P
ENC_A_IN_N
ENC_B_IN_P
ENC_B_IN_N
ENC_Z_IN_P
ENC_Z_IN_N

Pin 5 is connected to GND to allow compatibility with 
alternatives that have it connected to GND. Also it avoids 

problems in case of 180º rotation error.

100nF
10V/X7S

C73
100nF
10V/X7S

C74

+3.3V_D

GND_DGND_D
ATTENTION PINOUT!

This connector should not be confused with 
EVEREST-XCR or CAPITAN-XCR Connectors.

They have different functionalities and pinouts. 
Wrong connection can cause damage!

GND_D

ATTENTION PINOUT!
This connector must not be confused with EVEREST-XCR 
or CAPITAN-XCR Connectors, which have different same 
number pof pins, but different pinout. Wrong connection 

can cause damage!

Mating connector: Molex 2053410202
Crimp terminal 20 AWG: Molex 2053425028

Mating connector: Molex 2053410204
Crimp terminal 20 AWG: Molex 2053425028

Mating connector: Molex 5013300800
Crimp terminal 28 AWG Gold plated: 501193-8000

Mating connector: Molex 5011892010
Crimp terminal 28 AWG Gold plated: 501193-8000

Mating connector: Molex 5011893010
Crimp terminal 28 AWG Gold plated: 501193-8000

±10V±11 V range

+3.3V_D
10K 1%
R136

+3.3V_D
10K 1%
R137

Absolute encoder

+3.3V_D

4.7uF
100V

C7

+3.3V_D

+5V_D

GND_D

+5V_PROT

+5V_PROT

+5V_PROT

GND_D

GND_D

TP

TP22

Voltage Monitors

3.3V_FBK
3.3V_FBK

3.3V_FBK

3.3V_FBK

3.3V_FBK

3.3V_FBK+3.3V_SACO

+3.3V_D
0R <50mΩ

R21

+5V_FBK

+5V_FBK
+5V_FBK

+5V_FBK
+5V_FBK

+5V_FBK +5V_FBK +5V_FBK

+5V_IO

GND_D

BRAKE_CURRENT

GND_P

BRAKE_OUT_N

1
2
3
4
5
6

0

MOLEX_2035580607
P7

+V_BUS

BRAKE_SUPPLY
Wiring jumper when brake is powered from Vbus

Brake coil

Wiring connection with external supply

8 V ~ 60 V SupplyVbrake

PE2

BRAKE_OUT_P

100nF
100V/X7R

C24
100nF

100V/X7R

C21

GND_P

i HV

iHV
iHV

Mating connector: Molex 5013300600
Crimp pin 28 AWG Gold: 501193-8000
Connector current limit: 1 A

Brake connector

+5V_PROT +5V_SAFE

+5V_SAFE

+3.3V_SACO

0R <50mΩ

R7
+5V_SAFE

10uF 10V/X7T

C12

GND_D

+5V_PROT

+5V_PROT

+5V_PROT

+5V_PROT

10uF
10V/X7T

C45

GND_D

i
RedundantA

i
RedundantB

i
RedundantB

i
RedundantA

1.3 uF @48V - Total H3 = 3.9 uF @48V

SAFE_OUT_2A_DIAG
SAFE_OUT_2B_DIAG

10K
1%

R25
10K
1%

R26

SAFE_OUT_2B_DIAG

SAFE_OUT_2A_DIAG

TP

TP15

TP TP16

TP TP18

GND_D

+3.3V_SACO

2.4K 1%
R34 +5V_FBK_SENSE

+5V_FBK_SENSE

0R 1%
R58 +3.3V_FBK_SENSE

+3.3V_FBK_SENSE

+5V_IO

1

BAS16P2T5G_FS

D7

0R 1%
R57

+5V_IO+5V_FBK

0R <50mΩ

R20

I/Os Supply

V_IN

GND

5V

M_SD-P01
SD-P01__DC-DC_6V_to_95V_In_5V_Out_1500mA_HDI_(SSD149_modified).SchDoc

+5V_IN +3.3V_OUT
ENABLE

GND

M_SD-P02
SD-P02__DC-DC_5V_In_3V3_Out_800mA_Nom_1500mA_Max_HDI_(SSD151).SchDoc

+1.8V_OUT+5-3.3VIN
ENABLE

GND
NC/PG

M_SD-P03
SD-P03__DC-DC_5V_In_1V8_Out_80mA_Nom_1000mA_Max_HDI_(SSD159).SchDoc

GND_D

SAFETY_IN_A
SAFETY_IN_B

SAFETY_RETURN

SAFE_SUPPLY
STO/SAFE_IN_A

STO/SAFE_IN_B

M_SD-S01
SD-S01__STO_Optocoupled_Redundant_Safety_Inputs_SIL3_HDI_(FMS026).SchDoc

+VIN +VIN_PROTECTED

GND

M_SD-X01
SD-X01__5V_Voltage_Monitor_60V_Tolerant_HDI_(FPH037).SchDoc

GND_D

5V_SAFE5V_D

M_SD-X02_1
SD-X02__5V_Voltage_Monitor_30V_Tolerant_530mA_OC_HDI_(FPH038).SchDoc

GND_D

5V_SAFE5V_D

M_SD-X02_2
SD-X02__5V_Voltage_Monitor_30V_Tolerant_530mA_OC_HDI_(FPH038).SchDoc

GND_D

+3.3V_D ABSENC_CLK_N

ABSENC_DATA
ABSENC_CLK

ABSENC_CLK_P

ABSENC_DATA_N
ABSENC_DATA_P

M_SD-F02_1
SD-F02__Absolute_Encoder_Full_Duplex_BiSS_SSI_HDI_(PXA006).SchDoc

GND_D

+3.3V_D ABSENC_CLK_N

ABSENC_DATA
ABSENC_CLK

ABSENC_CLK_P

ABSENC_DATA_N
ABSENC_DATA_P

M_SD-F02_2
SD-F02__Absolute_Encoder_Full_Duplex_BiSS_SSI_HDI_(PXA006).SchDoc +3.3V_D

GND_D

ENC_A_IN_P
ENC_A_OUT

ENC_A_IN_N

ENC_B_IN_P
ENC_B_IN_N

ENC_Z_IN_P
ENC_Z_IN_N

ENC_B_OUT

ENC_Z_OUT

M_SD-F01
SD-F01__Incremental_Encoder_Diff-SE_Bias&Terminations_HDI_(PXE041).SchDoc

MAGNETICS_CT

GND_D GND_ETH

ETH_TX_N
ETH_TX_P

ETH_RX_N
ETH_RX_P

PHY_TX_N
PHY_TX_P

PHY_RX_N
PHY_RX_P

M_SD-C02_1
SD-C02__Ethernet_Discrete_Magnetics_HDI_(IEA014).SchDoc

MAGNETICS_CT

GND_D GND_ETH

ETH_TX_N
ETH_TX_P

ETH_RX_N
ETH_RX_P

PHY_TX_N
PHY_TX_P

PHY_RX_N
PHY_RX_P

M_SD-C02_2
SD-C02__Ethernet_Discrete_Magnetics_HDI_(IEA014).SchDoc

CANH
CANL

CAN_TX
CAN_RX

+5V_D

GND_D

+3.3V_D

M_SD-C01
SD-C01__CAN-FD_Interface_Non-Isolated_HDI_(ICA025).SchDoc

+3.3V

GND

AN_IN_P
AN_IN_N

+1.65V_REF_IN
DIFF_OUT_P

DIFF_OUT_N

M_SD-I01_1
SD-I01__Analog_Inputs_Diff_In_Diff_Out_+-11V_HDI_(GAI024).SchDoc

+3.3V

GND

AN_IN_P
AN_IN_N

+1.65V_REF_IN
DIFF_OUT_P

DIFF_OUT_N

M_SD-I01_1
SD-I01__Analog_Inputs_Diff_In_Diff_Out_+-11V_HDI_(GAI024).SchDoc

GND

PWM_BRAKE

5V_D

GND_D

BRAKE_P
BRAKE_N

BRAKE_CURRENT

BRAKE_SUPPLY

M_SD-F02
SD-M01__Brake_PWM_with_HS_Current_Sense_HD_(GBO013).SchDoc

ESTIMATED WORST CASE CONSUMPTION:
  - DEN-NET (<1.5 W): 300 mA
  - SACO (<0.7 W): 140 mA
  - FEEDBACKS: 600 mA
  - I/Os and others: 50 mA
TOTAL (WORST CASE): 840 mA

AN1_P
AN1_N

DIG_ENC_1A
DIG_ENC_1B

ABSENC1_CLK
ABSENC1_DATA

MOTOR_TEMP

+3.3V_REF+5V_D

ABSENC2_DATA

GPO1

STOA

PWM_BRAKE

CAN_TXCAN_RX

ECAT_CAN_RUN

ETH0_LED_LINK

PHY0_TX_P
PHY0_TX_N

PHY0_RX_P
PHY0_RX_N

ABSENC2_CLK

GPO2

STOB

FAULT_SIGNAL

ECAT_CAN_ERR

ETH1_LED_LINK

PHY1_TX_P
PHY1_TX_N

PHY1_RX_P
PHY1_RX_N

GND_D

V_BUS

GND_P PH_C
PH_B
PH_A

AN2_N
AN2_P

AN1_OUT

GPI2

+3.3V_D

DIG_ENC_1Z

HALL_1

HALL_3

GPI1

MAGNETICS_CT

HALL_2

BOOT

RESERVED_18
RESERVED_20
RESERVED_23

RESERVED_27
RESERVED_29
RESERVED_33

M_SD_D01
SD-D01__Denali_NET_Module_(ZSD002_modified).SchDoc
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CAN Bus

Dedicated

General Purpose

Output

Si
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Analog

GND_D

Reserved
For compatibility with other products in the Denali Series.

RESERVED ports are connected to some non-mounted components (not included in the 
variant), which are included in the design for compatibility with other products in the Denali 
Series (in particular Denali Safe NET), and can be completely removed from this design with 
no impact in cost or functionality, other than limiting the compatibility to Denali NET only.

i
HC

"daisy chain" wiring

Port 0 Port 1

MCU Input clamp current 
±20 mA Max. → Max 
absolute transient 43.3 V

MCU Input clamp current 
±2mA continuous → Max 
continous 7.3 V

MCU output max sink-source 
current ±20 mA maximum 
(±4 mA continuous)

CALCULATIONS:
Theoretical voltage range: ±11.28050 V 
Practical voltage range: ±10.80 V 
(limited by saturation of the amplifer)

ATTENTION!
This module does NOT have the typical 
gain of 0.330 and ±10V range seen in 

previous designs like EVE or CAP-XCR. It 
can read approximately ±11 V to avoid 

saturation when reading ±10 V.

OPA2316 has indefinite short-
circuit capacity (~ 40 mA). Output 
DC impedance is estimated ~25 Ω

Fault Red LED

ATTENTION!
Pullup voltage is 3.3V, NOT 5 V as used in EVE-XCR and CAP-XCR.

Analog ±10 V inputsDigital Outputs (3.3V levels)

Digital Inputs 5 V tolerant (3.3V levels)

Max absolute 5 V

Max absolute 6 V

+

CAN ESD protections

Ethernet ESD protections

Maximum 5V_IO current 
< 200 mA

FD3FD2FD1

FIDUCIAL_PCB_1mm

FD5 FD6

BOT

TOP

FD4

Fiducials & Reference

BreakAway_Vias_3mm

ORIGIN1

Layers Legend
Depaneling

PCB Elements

COBRK1 COBRK2 COBRK3 COBRK4 

PIC701 

PIC702 

COC28 

PIC1201 PIC1202 

COC17 

PIC2101 

PIC2102 COC6 

PIC2401 

PIC2402 COC11 

PIC3701 

PIC3702 COC23 

PIC4101 PIC4102 

COC3 

PIC4201 

PIC4202 COC18 PIC4401 

PIC4402 

COC1 

PIC4501 

PIC4502 
COC19 

PIC4901 

PIC4902 

COC2 

PIC5301 PIC5302 

COC10 

PIC6501 

PIC6502 COC9 

PIC6701 

PIC6702 COC4 

PIC6901 

PIC6902 COC5 

PIC7301 

PIC7302 COC26 

PIC7401 

PIC7402 COC27 

PIC7501 

PIC7502 
COC16 

PIC7601 

PIC7602 
COC15 

PIC7701 

PIC7702 
COC14 

PIC7801 

PIC7802 

COC8 

PIC7901 

PIC7902 

COC7 

PIC8001 

PIC8002 COC13 

PIC8101 

PIC8102 COC22 

PIC8201 

PIC8202 COC21 

PIC8301 

PIC8302 

COC20 

PID701 PID702 
COD5 

PID1201 
PID1202 

COD1 

PID1401 

PID1402 

PID1403 PID1404 

PID1405 

PID1406 

COD10 

PID1501 

PID1502 

PID1503 PID1504 

PID1505 

PID1506 

COD7 

PID1601 

PID1602 

PID1603 PID1604 

PID1605 

PID1606 

COD13 

PID1701 

PID1702 

PID1703 PID1704 

PID1705 

PID1706 

COD4 

PID1801 

PID1802 

PID1803 PID1804 

PID1805 

PID1806 

COD6 

PID1901 

PID1902 
COD14 

PID2201 

PID2202 

PID2203 

PID2204 

PID2205 
PID2206 

COD3 

PID2301 

PID2302 

PID2303 

PID2304 

PID2305 
PID2306 

COD2 

PID2701 

PID2702 

PID2703 PID2704 

PID2705 

PID2706 

COD9 

PID2801 

PID2802 

COD11 

PID2901 

PID2902 PID2903 

PID2904 

PID2905 

PID2906 

PID2907 

PID2908 

PID2909 

PID29010 

COD8 

PID3001 

PID3002 

COD12 

COFD1 COFD2 COFD3 

COFD4 COFD5 COFD6 

PIH101 

COH2 

PIH201 

COH1 

PIH301 

COH3 

PIH401 

COH4 

PIL701 PIL702 

COL6 PIL901 PIL902 

COL1 

PIL1001 PIL1002 

COL3 

PIL1101 PIL1102 

COL5 

COLAYERS1 

PILED101 
PILED102 COLED5 

PILED201 
PILED202 COLED1 

PILED301 
PILED302 COLED2 

PILED401 
PILED402 COLED3 

PILED501 
PILED502 COLED4 

PIMOV101 

PIMOV102 

COMOV3 

PIMOV201 

PIMOV202 

COMOV2 

PIMOV301 

PIMOV302 

COMOV4 

PIMOV401 

PIMOV402 

COMOV1 

PINTsafu101 PINTsafu102 

CONTsafu 

PINTSminem101 PINTSminem102 

CONTSminem 

COORIGIN1 

PIP101 

PIP102 

PIP10S1 

PIP10S2 

COP1 

PIP201 PIP202 

PIP203 PIP204 

PIP205 PIP206 

PIP207 PIP208 

PIP209 PIP2010 

PIP2011 PIP2012 

PIP2013 PIP2014 

PIP2015 PIP2016 

PIP2017 PIP2018 

PIP2019 PIP2020 

PIP20S1 

PIP20S2 

COP2 

PIP301 

PIP302 

PIP303 

PIP304 

PIP305 

PIP306 

PIP307 

PIP308 

PIP30S1 

PIP30S2 

COP3 

PIP401 

PIP402 

PIP403 

PIP404 

PIP405 

PIP406 

PIP407 

PIP408 

PIP40S1 

PIP40S2 

COP4 

PIP501 PIP502 

PIP503 PIP504 

PIP505 PIP506 

PIP507 PIP508 

PIP509 PIP5010 

PIP5011 PIP5012 

PIP5013 PIP5014 

PIP5015 PIP5016 

PIP5017 PIP5018 

PIP5019 PIP5020 

PIP5021 PIP5022 

PIP5023 PIP5024 

PIP5025 PIP5026 

PIP5027 PIP5028 

PIP5029 PIP5030 

PIP50S1 

PIP50S2 

COP5 

PIP601 

PIP602 

PIP603 

PIP604 

PIP60S1 

PIP60S2 

COP6 

PIP700 

PIP701 

PIP702 

PIP703 

PIP704 

PIP705 

PIP706 

COP7 

PIR701 PIR702 

COR25 

PIR2001 PIR2002 

COR30 

PIR2101 PIR2102 

COR37 

PIR2501 

PIR2502 

COR29 
PIR2601 

PIR2602 

COR35 

PIR3401 PIR3402 

COR36 

PIR5201 

PIR5202 

COR6 

PIR5301 

PIR5302 

COR11 

PIR5401 

PIR5402 

COR20 

PIR5701 PIR5702 

COR38 

PIR5801 PIR5802 

COR39 

PIR5901 PIR5902 
COR7 

PIR6001 PIR6002 
COR19 

PIR6101 PIR6102 
COR21 

PIR6601 PIR6602 
COR33 

PIR6701 PIR6702 
COR34 

PIR7901 PIR7902 
COR31 

PIR8001 PIR8002 
COR32 

PIR10001 

PIR10002 COR24 

PIR10101 

PIR10102 COR23 

PIR10301 

PIR10302 COR12 

PIR11401 PIR11402 
COR14 

PIR11601 PIR11602 
COR22 

PIR11901 PIR11902 
COR26 

PIR12001 PIR12002 
COR8 

PIR12101 PIR12102 
COR10 

PIR12201 

PIR12202 
COR13 

PIR12301 PIR12302 
COR9 

PIR12401 PIR12402 
COR17 

PIR12601 

PIR12602 
COR18 

PIR12701 PIR12702 
COR15 

PIR12801 PIR12802 
COR16 

PIR13001 

PIR13002 

COR3 PIR13101 

PIR13102 

COR1 

PIR13201 

PIR13202 

COR4 PIR13301 

PIR13302 

COR5 

PIR13401 

PIR13402 

COR2 

PIR13601 PIR13602 
COR27 

PIR13701 PIR13702 
COR28 

PITP101 

COTP1 

PITP201 

COTP2 

PITP301 

COTP3 

PITP401 

COTP4 

PITP501 

COTP5 

PITP601 

COTP6 

PITP701 

COTP7 

PITP801 

COTP8 

PITP901 

COTP9 

PITP1001 

COTP10 

PITP1101 

COTP11 

PITP1201 

COTP12 
PITP1301 

COTP13 

PITP1401 

COTP14 

PITP1501 

COTP15 

PITP1601 COTP16 

PITP1701 

COTP17 

PITP1801 COTP18 

PITP1901 COTP19 

PITP2001 

COTP20 

PITP2201 

COTP22 

PIU2300 

PIU2301 

PIU2302 

PIU2303 

PIU2304 

PIU2308 

COU23A 

PIU2300 PIU2304 
PIU2305 

PIU2306 

PIU2307 

PIU2308 

COU23B 

PITP801 

PIU2306 

PIU2307 

NL1065V0REF 

PIC6702 
PIL1102 

PIU2308 

PIC7302 

PIL1101 

PIR2101 

PIR10302 

PIR12002 

PIR13201 PIR13301 

PIR13602 

PIR13702 

PITP601 

PIR5801 

PIR10102 

PITP1001 

PIR2001 

PIR2501 PIR2601 

NL303V0A 

NL0303V0D 

NL0303V0FBK0SENSE 

NL0303V0REF 

NL0303V0SACO 

PIC1202 

PIR2002 

PIR2102 

PIR5201 

PIR5301 

PIR5401 

PIR5802 

PITP1501 

NL303V0FBK 
PITP901 

NL0108V0MAG0CT 

PIL702 

PITP1401 

NL05V0D 

PIC5302 

PID702 

PID1401 PID1406 

PIP5017 PIP5018 

PIP5019 PIP5020 

PIR702 

PIR3401 

PIR5701 

PITP1701 

NL05V0FBK 

PIR3402 
NL05V0FBK0SENSE 

PID701 

PID2703 

PIP201 

PIR5702 

NL05V0IO 

PIC4502 

PIC7402 

PITP2201 

NL05V0PROT 

PIR701 

PITP2001 
NL05V0SAFE 

PIC3702 
PIL902 

PIC701 PIC4202 PIC4401 PIC4901 PIC8301 PID1201 

PIL901 

PIP101 

PIP701 

NL0V0BUS 

PIR12102 
NL\BOOT 

PILED201 
NL\ETH00LED0LINK 

PILED202 
PIR13202 

PITP101 
NL\ETH00LED0LINKSTATUS0ANODE 

PILED301 
NL\ETH10LED0LINK 

PILED302 
PIR13302 

PITP501 
NL\ETH10LED0LINKSTATUS0ANODE 

PIR2502 

NL\SAFE0OUT02A0DIAG 

PIR2602 

NL\SAFE0OUT02B0DIAG 

PITP1101 
NL\STO0SAFE0IN0A 

PITP1201 
NL\STO0SAFE0IN0B 

NLABSENC10CLK 

PID1706 

PIP5021 
NLABSENC10CLK0N 

PID1701 

PIP5023 
NLABSENC10CLK0P 

NLABSENC10DATA 
PID1704 

PIP5025 
NLABSENC10DATA0N 

PID1703 

PIP5027 
NLABSENC10DATA0P NLABSENC20CLK 

PID1804 

PIP5022 
NLABSENC20CLK0N 

PID1803 

PIP5024 
NLABSENC20CLK0P 

NLABSENC20DATA 

PID1806 

PIP5026 
NLABSENC20DATA0N 

PID1801 

PIP5028 
NLABSENC20DATA0P 

PIMOV401 

PIP2010 
NLAN10IN0N 

PIMOV301 

PIP2012 
NLAN10IN0P 

PIC8201 
PIR8002 

NLAN10N 

PIC8202 
PIR7902 

NLAN10P 

PIMOV101 

PIP204 
NLAN20IN0N 

PIMOV201 

PIP206 
NLAN20IN0P 

PIC8101 
PIR6702 

NLAN20N 

PIC8102 
PIR6602 

NLAN20P 

PID2902 

PID2909 

PIP2011 

PIR11902 

NLAN0OUT 

PIR11601 
NLAN0OUT1 

PID2901 

PID29010 

PIP2013 

PIR12001 PIR12101 

NLBOOT0TX03V3 

PID2706 

PIP208 
NLBRAKE0CURRENT 

PIP706 

NLBRAKE0OUT0N 
PIP705 

NLBRAKE0OUT0P 

PIC2102 PIC2402 

PIP702 

NLBRAKE0SUPPLY 

PID3001 

PIP2017 PIP2018 
NLCAN0N 

PID2801 

PIP2019 PIP2020 
NLCAN0P 

NLCAN0RX 
NLCAN0TX 

NLDIG0ENC01A 

NLDIG0ENC01B 
NLDIG0ENC01C 

PID1604 

PIP5012 

PIR5202 
PIR5902 

NLDIG0HALL010IN 

PID1601 

PIP5010 

PIR5302 
PIR6002 

NLDIG0HALL020IN 

PID1603 

PIP508 

PIR5402 
PIR6102 

NLDIG0HALL030IN 

PIC7702 
PIR5901 

NLDIG0HALL0A 

PIC7602 
PIR6001 

NLDIG0HALL0B 

PIC7502 
PIR6101 

NLDIG0HALL0C 

PIR13401 
NLECAT0CAN0ERR 

PILED502 
PIR13402 

PITP401 
NLECAT0CAN0ERR0ANODE 

PIR13101 
NLECAT0CAN0RUN 

PILED402 
PIR13102 

PITP201 
NLECAT0CAN0RUN0ANODE 

PID1404 

PIP5011 
NLENC0A0IN0N 

PID1403 

PIP5013 
NLENC0A0IN0P 

PID1501 

PIP507 
NLENC0B0IN0N 

PID1506 

PIP509 
NLENC0B0IN0P 

PID1503 

PIP503 
NLENC0Z0IN0N 

PID1504 

PIP505 
NLENC0Z0IN0P 

PIP307 
NLETH00RX0N 

PIP306 
NLETH00RX0P 

PIP305 
NLETH00TX0N 

PIP304 
NLETH00TX0P 

PIP407 
NLETH10RX0N 

PIP406 
NLETH10RX0P 

PIP405 
NLETH10TX0N 

PIP404 
NLETH10TX0P 

PIR13001 
NLFAULT0SIGNAL 

PILED102 
PIR13002 

PITP301 
NLFAULT0SIGNAL0ANODE 

PIC1201 

PIC4501 

PIC5301 

PIC6501 

PIC6701 

PIC6901 

PIC7301 PIC7401 

PIC7501 

PIC7601 

PIC7701 

PIC7802 

PIC7902 

PIC8001 

PID1402 PID1405 

PID1502 PID1505 

PID1602 PID1605 

PID1606 

PID1702 PID1705 

PID1802 PID1805 

PID1902 

PID2202 

PID2205 

PID2302 

PID2305 

PID2702 PID2705 

PID2802 

PID2903 

PID2908 

PID3002 

PIL1002 

PILED101 PILED401 PILED501 

PIMOV102 

PIMOV202 

PIMOV302 

PIMOV402 

PINTsafu102 

PINTSminem102 

PIP202 

PIP2015 PIP2016 

PIP20S1 

PIP20S2 

PIP501 

PIP506 

PIP5029 PIP5030 

PIP50S1 

PIP50S2 

PIR10001 

PIR12201 

PIR12601 

PITP701 

PITP1301 

PITP1601 

PITP1801 

PIU2300 PIU2304 

NLGND0D 

PIC702 

PIC2101 PIC2401 

PIC3701 
PIC4102 PIC4201 PIC4402 PIC4902 PIC8302 PID1202 

PINTsafu101 

PINTSminem101 

PIP102 

PIP10S1 

PIP10S2 

PIP703 

PIP704 

NLGND0P 

PIC7901 
PIR12302 

NLGPI1 

PIC7801 
PIR12802 

NLGPI2 

PIR12702 
NLGPO1 

PIR12402 
NLGPO2 

PID2704 

PIP203 

PIR12202 
PIR12301 

NLIN103V3 

PID2701 

PIP205 

PIR12602 
PIR12801 

NLIN20RX03V3 

PID1901 

PIP504 

PIR10301 
PIR11402 

NLMOTOR0TEMP0IN 

PIL1001 

PIP502 
NLMOTOR0TEMP0RET 

PIC6502 PIR10002 

PIR10101 
PIU2305 

PIC6902 
PIR11602 PIU2303 

PIL701 

PIP2014 

PIP5014 

PIP5015 PIP5016 

PIR6601 

PIR6701 

PIR7901 

PIR8001 

PIR11901 PIU2301 

PIU2302 

PID2905 

PID2906 

PIP207 

PIR12701 PIR13601 

NLOUT10SDA03V3 

PID2904 

PID2907 

PIP209 

PIR12401 PIR13701 

NLOUT20SCL03V3 

PIH101 

PIH201 

PIP308 

PIP30S1 

PIP30S2 
PIP408 

PIP40S1 

PIP40S2 

PIC4101 

PIH301 

PIH401 

PIP604 

PIP60S1 

PIP60S2 

PIP700 

PIP603 
NLPH0A 

PIP602 
NLPH0B 

PIP601 
NLPH0C 

PID2206 

NLPHY00RX0N 

PID2204 

NLPHY00RX0P 

PID2203 

NLPHY00TX0N 

PID2201 

NLPHY00TX0P 

PID2304 

NLPHY10RX0N 

PID2306 

NLPHY10RX0P 

PID2303 

NLPHY10TX0N 

PID2301 

NLPHY10TX0P 

PITP1901 
NLPWM0BRAKE 

PIP301 PIP401 
NLSAFETY0IN0A 

PIP303 PIP403 
NLSAFETY0IN0B 

PIP302 PIP402 
NLSAFETY0RETURN 

PIC8002 
PIR11401 

NLTEMP0MOTOR 
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PCB Layerstack (not to scale)

Components and tracks

GND

Signal tracks
3.3V / Signals

Signals

GND_D//GND_P

GND_P / GND_D

Components. and tracks

GND_P/GND_D/Power

Signal tracks

TOP

MID1

MID2

MID3

MID4

MID5

MID6

BOT

MID8

MID7

1 mm
PCB thickness

Clearances and creepages for IEC 61800-5-1

Basic insulation (PE to anything)

On external layers (pollution degree 2): 0.25 mm (Assuming > 30 kHz)

On internal layers (pollution degree 1):  0.125 mm (AC > 30 kHz)

CLEARANCE, Assuming system voltage 100 V, overvoltage category II, 2000 m altitude, considering always > 30 kHz

On external layers > 0.160 mm (less critical than clearance)
CREEPAGE on PCB

On internal layers > 0.1 mm (less critical than clearance)

Reinforced insulation (Ethernet nets to the rest)

On external layers (pollution degree 2): 0.500 mm (Assuming > 30 kHz)

On internal layers (pollution degree 1):  0.500 mm (AC > 30 kHz)

CLEARANCE, Compliant with IEEE 802.3 Impulse 2400 V 1.2/50µs -> Impulse voltage 800 V

PCB as barrier (vertical insulation between internal layers)

Impulse voltage requirement for reinforced insulation: 1500 V

Considering 50 kV/mm dielectric strenght of FR4 and 0.023 mm (0.065 mm prepeg - 0.042 mm copper) ultra worst case prepreg thickness

One empty layer must be added to ensure reinforced insulation. Each layer can withstand 1150 V < 1500 V.

PCB as barrier (vertical insulation between internal layers)

Impulse voltage requirement for reinforced insulation: 800 V

Considering 50 kV/mm dielectric strenght of FR4 and 0.023 mm (0.065-0.042) ultra worst case prepreg thickness

Coplanar internal layer can be consider basic insulation. The thinnest prepreg can withstand 1150 V > 800 V.

Architecture

CREEPAGE to chasis (non-PWB element)

On external layers > 0.630 mm (Assuming insulating material I with pollution degree 2 and working voltage ≤ 63 V)

0.2 mm Safety-to-Safety / 0.125 mm General

SAFETY_REDUNDANT_A1

This component ensures that the clearance and creepage distances on 
Functiona Safety nets is enforced on the PCB by checking that the rules 
and DRC are well configured. 

PROCEDURE: 
1. Add net labels to the 4 pins using the same pin name. 
2. Add net-class parameter "RedundantA" on pins 1 and "RedundantB" on 
pin 2. 
3. Ensure the footprint selected is NO_PASS_PCB_SAMPLE (default). 
4. Update PCB to add this component. 
5. Place this component on top of a polygon pour connected to GND. 
6. Repour the GND polygon. 
7. Run the Design Rule Check (DRC). 
8. Confirm that the DRC indicates Violations of clearance. 
9. Select the footprint of the component PASS_PCB_SAMPLExxx. 
10. Update the PCB with the new footprint. 
11. Run the DRC again and confirm that the NO violations are shown. 
12. If the PCB is small, permanently move this component to the Panel. 
13. After this process it is totally forbiden to edit any rule. 
14. Generate Gerber files and that check clearances are correct.
If editing rules is necessary, repeat the process. 

FUNCTIONAL_NET13

SAFETY_REDUNDANT_B2

FUNCTIONAL_NET24

PCB Clearance Qualification Sample

✗
✓

Rev.: C
Date: 18/7/2022 

QUALIFICATION1

PCB_CLEARANCE_QUALIFICATION_SAMPLE_AvsB_0.125

iRedundantA

iRedundantB

TEST_REDUNDANT_A

TEST_REDUNDANT_B

TEST_FUNCTIONAL1

TEST_FUNCTIONAL2

Reinforced insulation (STO nets to the rest)

On external layers (pollution degree 2): 0.250 mm (Assuming > 30 kHz)

On internal layers (pollution degree 1):  0.125 mm (AC > 30 kHz)

CLEARANCE, Isolation voltage 500 Vrms -> Impulse voltage 500 V

PCB as barrier (vertical insulation between internal layers)

Impulse voltage requirement for reinforced insulation: 1500 V

Considering 50 kV/mm dielectric strenght of FR4 and 0.023 mm (0.065 mm prepeg - 0.042 mm copper) ultra worst case prepreg thickness

One empty layer must be added to ensure reinforced insulation. Each layer can withstand 1150 V < 1500 V.

PIQUALIFICATION101 

PIQUALIFICATION102 

PIQUALIFICATION103 

PIQUALIFICATION104 

COQUALIFICATION1 

PIQUALIFICATION103 
NLTEST0FUNCTIONAL1 

PIQUALIFICATION104 
NLTEST0FUNCTIONAL2 

PIQUALIFICATION101 
NLTEST0REDUNDANT0A 

PIQUALIFICATION102 
NLTEST0REDUNDANT0B 



SD3: Single Axis Interface Board for Denali NET

Novanta, drives division
Carrer Àvila 124, 2B
08018 Barcelona, Spain

Denali-NET Module

i058D-H1-1.0.0

Title

Revision

Project

BASIC Code

48 [Locally Modified]Version

Documentation

Page 3 of 19

31/05/2024

www.designer.novantamotion.com/SD3

Variant

Date

SD-D01

www.drives.novantamotion.com

Layer Stack definition (6 layers):
TOP: components, tracks and GND_D.
MID1: GND_D.
MID2: signal tracks, GND_D.
MID3: power supplies.
MID4: signal tracks, GND_D.
BOT: components, tracks and GND_D.

i
HC

i
HV

Signal Connectors to Denali NET

Power Contacts

i
HC

i
HV

V_BUS

GND_P

i
HC

i
HV

i
HC

i
HV

PH_C

PH_B

i
HC

i
HV

PH_A

PCB Recommendations

Denali NET Servo Drive

Clearance & Creepage

Recommended Layer Stack

Height limits under the Denali NET
Board to board height is 2.54mm.
Do not place any component taller than 1 mm 
under the Denali NET.

Find instructions on layer MECHANICAL 15.

Environmental conditions:
   Pollution degree II
   Overvoltage category II

Nets non-related to safety:
   Min. clearance: 0.125 mm
   Min. creepage (Denali): 0.1 mm
   Min. creepage (Capitan): 0.1 mm
   Min. creepage (Everest): 0.144 mm

Protective Earth (PE) to non-accessible nets:
   Min. clearance: 0.25 mm
   Min. creepage (Denali): 0.063 mm
   Min. creepage (Capitan): 0.063 mm
   Min. creepage (Everest): 0.1 mm

Protective Earth (PE) to user-accessible nets:
   Min. clearance: 0.625 mm
   Min. creepage (Denali): 0.126 mm
   Min. creepage (Capitan): 0.126 mm
   Min. creepage (Everest): 0.2 mm

*Capitan and Everest data indicated for 
compatibility between products.

1
P10

1
P11

1
P12

1
P13

1

MillMax_3305-0-15-15-47-27-10-0

P14

Denali_NET

B1

GND_D
PHY1_TX_P
PHY1_TX_N
PHY1_RX_P
PHY1_RX_N

ETH0_LED_LINK

STO/SAFE_IN_A
GND_D
STO/SAFE_IN_B
CAN_TX
CAN_RX

GND_D

BOOT

FAULT_SIGNAL
ECAT_CAN_RUN
ECAT_CAN_ERR

ETH1_LED_LINK

PHY0_TX_P
PHY0_TX_N
PHY0_RX_P
PHY0_RX_N
GND_D

GND_D
+3.3V_REF
AN_OUT1
AN1_P
AN1_N
AN2_P
AN2_N
TEMP_MOTOR

GPI1
GPI2
GPO1
GPO2
PWM_BRAKE
ABSENC1_DATA
ABSENC1_CLK
GND_D
ABSENC2_CLK
ABSENC2_DATA
DIG_ENC_1A
DIG_ENC_1B
DIG_ENC_1C

DIG_HALL_C
+1.8V_MAG_CT
+3.3V_D
+5V_PROT
GND_D

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60

Male connector
(Pinout mirrored on PCB to mate the female)

MOLEX_54102-0604
P9

DIG_HALL_A
DIG_HALL_B

GND_D

PHY0_TX_P
PHY0_TX_N
PHY0_RX_P
PHY0_RX_N

ECAT_CAN_ERR
ETH0_LED_LINK

ECAT_CAN_RUN

+5V_D
+3.3V_D
MAGNETICS_CT

FAULT_SIGNAL

PHY1_TX_P
PHY1_TX_N
PHY1_RX_P
PHY1_RX_N

DIG_ENC_1A
DIG_ENC_1B
DIG_ENC_1Z
HALL_1
HALL_2
HALL_3

MOTOR_TEMP

+3.3V_REF

ABSENC2_CLK
ABSENC2_DATA

ABSENC1_CLK
ABSENC1_DATA
PWM_BRAKE

GPO1
GPO2

GPI1
GPI2

CAN_TX
CAN_RX

STOB

STOA
ETH1_LED_LINK

AN1_P
AN1_N
AN2_P
AN2_N

AN1_OUT

BOOT

Pin header (DEN-NET): TSW-105-05-G-S
Pin header (DEN-S-NET): TSW-105-07-G-S (longer pins)

RESERVED_18
RESERVED_20

RESERVED_23

RESERVED_27
RESERVED_29

RESERVED_33

1
2
3
4
5

Hole_Array_1x5_2.54mm

P8

Instructions:
2 power terminal options: leave the 
selected one, remove the other:

<--Option 1: Soldered terminals
  + PRO: Denali rated current (5 A)
  + PRO: Extra heat dissipation
  + CON: Denali cannot be unplugged

<--Option 2: pluggable terminals
  + Pro: Denali can be unplugged
  + CON: additional cost
  + CON: Current limited to 4.5 A

It is recommended to select 
pluggable in prototypes phase, and 
soldered once the design is mature.

RESERVED ports are included here for compatibility with other products in the Denali Series (in particular, Denali 
Safe NET), which may require external components connected to pins not used by the Denali NET (DNC). If no 
cross-compatibility is required, these ports and nets can be removed and marked as No ERC.

COB1 

PIP801 

PIP802 

PIP803 

PIP804 

PIP805 

COP7 

PIP901 PIP902 

PIP903 PIP904 

PIP905 PIP906 

PIP907 PIP908 

PIP909 PIP9010 

PIP9011 PIP9012 

PIP9013 PIP9014 

PIP9015 PIP9016 

PIP9017 PIP9018 

PIP9019 PIP9020 

PIP9021 PIP9022 

PIP9023 PIP9024 

PIP9025 PIP9026 

PIP9027 PIP9028 

PIP9029 PIP9030 

PIP9031 PIP9032 

PIP9033 PIP9034 

PIP9035 PIP9036 

PIP9037 PIP9038 

PIP9039 PIP9040 

PIP9041 PIP9042 

PIP9043 PIP9044 

PIP9045 PIP9046 

PIP9047 PIP9048 

PIP9049 PIP9050 

PIP9051 PIP9052 

PIP9053 PIP9054 

PIP9055 PIP9056 

PIP9057 PIP9058 

PIP9059 PIP9060 

COP6 

PIP1001 

COP1 

PIP1101 

COP2 

PIP1201 

COP3 

PIP1301 

COP4 

PIP1401 

COP5 

PIP9056 
NL0303V0D PO0303V0D 

PIP904 
NL0303V0REF PO0303V0REF 

PIP9058 
NL05V0D PO05V0D 

PIP9035 
NL\BOOT PO\BOOT 

PIP9049 
NL\ETH00LED0LINK PO\ETH00LED0LINK 

PIP9011 
NL\ETH10LED0LINK 

PO\ETH10LED0LINK 
PIP9013 

NL\STOA 
PO\STOA 

PIP9017 
NL\STOB PO\STOB 

PIP9034 
NLABSENC10CLK 

POABSENC10CLK 
PIP9032 

NLABSENC10DATA 
POABSENC10DATA 

PIP9038 
NLABSENC20CLK POABSENC20CLK 

PIP9040 
NLABSENC20DATA POABSENC20DATA 

PIP9010 
NLAN10N POAN10N 

PIP906 
NLAN10OUT POAN10OUT 

PIP908 
NLAN10P POAN10P 

PIP9014 
NLAN20N 

POAN20N 
PIP9012 

NLAN20P 
POAN20P 

PIP9021 
NLCAN0RX 

POCAN0RX 
PIP9019 

NLCAN0TX POCAN0TX 

PIP9042 
NLDIG0ENC01A 

PODIG0ENC01A 
PIP9044 

NLDIG0ENC01B 
PODIG0ENC01B 

PIP9046 
NLDIG0ENC01Z PODIG0ENC01Z 

PIP9047 
NLECAT0CAN0ERR POECAT0CAN0ERR 

PIP9045 
NLECAT0CAN0RUN POECAT0CAN0RUN 

PIP9043 
NLFAULT0SIGNAL 

POFAULT0SIGNAL 

PIP901 PIP902 

PIP9015 

PIP9031 

PIP9036 

PIP9059 PIP9060 
NLGND0D POGND0D 

PIP805 

PIP1001 POGND0P 

PIP9022 
NLGPI1 

POGPI1 
PIP9024 

NLGPI2 
POGPI2 

PIP9026 
NLGPO1 POGPO1 

PIP9028 
NLGPO2 POGPO2 

PIP9048 
NLHALL01 POHALL01 

PIP9050 
NLHALL02 POHALL02 

PIP9052 
NLHALL03 

POHALL03 
PIP9054 

NLMAGNETICS0CT 
POMAGNETICS0CT 

PIP9016 
NLMOTOR0TEMP POMOTOR0TEMP 

PIP9025 

PIP9037 

PIP9039 

PIP9041 

PIP803 

PIP1201 POPH0A 

PIP802 

PIP1301 POPH0B 

PIP801 

PIP1401 POPH0C 

PIP9057 
NLPHY00RX0N POPHY00RX0N 

PIP9055 
NLPHY00RX0P POPHY00RX0P 

PIP9053 
NLPHY00TX0N 

POPHY00TX0N 
PIP9051 

NLPHY00TX0P 
POPHY00TX0P 

PIP909 
NLPHY10RX0N POPHY10RX0N 

PIP907 
NLPHY10RX0P POPHY10RX0P 

PIP905 
NLPHY10TX0N POPHY10TX0N 

PIP903 
NLPHY10TX0P POPHY10TX0P 

PIP9030 
NLPWM0BRAKE POPWM0BRAKE 

PIP9018 PORESERVED018 
PIP9020 PORESERVED020 

PIP9023 PORESERVED023 

PIP9027 PORESERVED027 
PIP9029 PORESERVED029 

PIP9033 PORESERVED033 

PIP804 

PIP1101 POV0BUS 

PO0303V0D 

PO0303V0REF 

PO05V0D 

PO\BOOT 

PO\ETH00LED0LINK 

PO\ETH10LED0LINK 
PO\STOA 

PO\STOB 

POABSENC10CLK 
POABSENC10DATA 

POABSENC20CLK 
POABSENC20DATA 

POAN10N 

POAN10OUT 
POAN10P 

POAN20N 
POAN20P 

POCAN0RX 
POCAN0TX 

PODIG0ENC01A 
PODIG0ENC01B 
PODIG0ENC01Z 

POECAT0CAN0ERR 
POECAT0CAN0RUN 
POFAULT0SIGNAL 

POGND0D 

POGND0P 

POGPI1 
POGPI2 
POGPO1 
POGPO2 

POHALL01 
POHALL02 
POHALL03 
POMAGNETICS0CT 

POMOTOR0TEMP 

POPH0A 

POPH0B 

POPH0C 

POPHY00RX0N 
POPHY00RX0P 
POPHY00TX0N 
POPHY00TX0P 

POPHY10RX0N 
POPHY10RX0P 
POPHY10TX0N 
POPHY10TX0P 

POPWM0BRAKE 

PORESERVED018 
PORESERVED020 

PORESERVED023 

PORESERVED027 
PORESERVED029 

PORESERVED033 

POV0BUS 



SD3: Single Axis Interface Board for Denali NET
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Carrer Àvila 124, 2B
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CAN-FD Interface, Non-Isolated (HDI)
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Variant

Date

SD-C01

CANH
CANL

CAN_TX
CAN_RX

+5V_D

GND_D

Decoupling cap.

VCC3

RXD4
TXD1

GND2 Vio 5
CANL 6
CANH 7
STBY 8

EP9
CAN-FD up to 5 MBps

TCAN1051GVDRBRQ1

U3

+3.3V_D

100nF
16V

C14
100nF
16V

C16

Driver enabled by default

Vio (MCU levels)

10K
R9

CAN_TX with internal Pull-up to Vio

PIC1401 

PIC1402 COC1 

PIC1601 

PIC1602 COC2 

PIR901 

PIR902 COR1 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 

PIU308 

PIU309 

COU1 

PIC1602 

PIR902 

PIU305 

PO0303V0D 

PIC1402 

PIU303 PO05V0D 

PIU304 POCAN0RX 

PIR901 
PIU301 POCAN0TX PIU307 POCANH 

PIU306 POCANL 

PIC1401 PIC1601 

PIU302 

PIU308 

PIU309 

POGND0D 

PO0303V0D 

PO05V0D 

POCAN0RX 
POCAN0TX POCANH 

POCANL 

POGND0D 



SD3: Single Axis Interface Board for Denali NET

Novanta, drives division
Carrer Àvila 124, 2B
08018 Barcelona, Spain

Ethernet Discrete Magnetics (HDI)
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Variant

Date

SD-C02

14

3 2

SRF2012A-900YA

L1

1

6

5

2 4

3

ALT4532P-181-T05G
T1

100nF
10V/X7S

C6
75R
1%

R1

1000pF
2000V

C1

14

3 2

SRF2012A-900YA

L2

1

6

5

2 4

3

ALT4532P-181-T05G
T2

100nF
10V/X7S

C3

75R
1%

R2

MAGNETICS_CT

GND_D

GND_ETH

ETH_TX_N

ETH_TX_P

ETH_RX_N

ETH_RX_P

PHY_TX_N

PHY_TX_P

PHY_RX_N

PHY_RX_P

To the cable

To the cable

Connect to drive chassis or PE

To Physical Interface

To Physical Interface

Typically 3.3V but could be lower voltage
i

Isolated

i Isolated

i Isolated

i Isolated

i Isolated

i
Isolated

i
Isolated

for low power applications (1.8 V)

Instance 1

PIC101 PIC102 

COC5 

PIC301 

PIC302 

COC4 

PIC601 

PIC602 

COC2 

PIL101 

PIL102 PIL103 

PIL104 

COL1 

PIL201 

PIL202 PIL203 

PIL204 

COL2 

PIR101 

PIR102 

COR1 

PIR201 

PIR202 

COR2 

PIT101 

PIT102 

PIT103 

PIT104 

PIT105 

PIT106 

COT1 

PIT201 

PIT202 

PIT203 

PIT204 

PIT205 

PIT206 

COT2 

PIL102 POETH0RX0N 

PIL101 POETH0RX0P 

PIL202 POETH0TX0N 

PIL201 POETH0TX0P 

PIC302 

PIC602 

POGND0D 

PIC101 POGND0ETH 

PIC301 

PIC601 

PIT106 

PIT206 

POMAGNETICS0CT PIC102 

PIR102 

PIR201 

PIL103 

PIT105 

PIL104 

PIT104 

PIL203 

PIT205 

PIL204 

PIT204 

PIR101 

PIT103 

PIR202 

PIT203 

PIT101 POPHY0RX0N 

PIT102 POPHY0RX0P 

PIT201 POPHY0TX0N 

PIT202 POPHY0TX0P 

POETH0RX0M0SD0C02010N 

POETH0RX0M0SD0C02010P 

POETH0TX0M0SD0C02010N 

POETH0TX0M0SD0C02010P 

POGND0D0M0SD0C0201 

POGND0ETH0M0SD0C0201 POMAGNETICS0CT0M0SD0C0201 

POPHY0RX0M0SD0C02010N 

POPHY0RX0M0SD0C02010P 

POPHY0TX0M0SD0C02010N 

POPHY0TX0M0SD0C02010P 



SD3: Single Axis Interface Board for Denali NET

Novanta, drives division
Carrer Àvila 124, 2B
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Ethernet Discrete Magnetics (HDI)
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Variant

Date

SD-C02

14

3 2

SRF2012A-900YA

L3

1

6

5

2 4

3

ALT4532P-181-T05G
T3

100nF
10V/X7S

C4
75R
1%

R3

1000pF
2000V

C2

14

3 2

SRF2012A-900YA

L4

1

6

5

2 4

3

ALT4532P-181-T05G
T4

100nF
10V/X7S

C5

75R
1%

R4

MAGNETICS_CT

GND_D

GND_ETH

ETH_TX_N

ETH_TX_P

ETH_RX_N

ETH_RX_P

PHY_TX_N

PHY_TX_P

PHY_RX_N

PHY_RX_P

To the cable

To the cable

Connect to drive chassis or PE

To Physical Interface

To Physical Interface

Typically 3.3V but could be lower voltage
i

Isolated

i Isolated

i Isolated

i Isolated

i Isolated

i
Isolated

i
Isolated

for low power applications (1.8 V)

Instance 2

PIC201 PIC202 

COC5 

PIC401 

PIC402 

COC2 

PIC501 

PIC502 

COC4 

PIL301 

PIL302 PIL303 

PIL304 

COL1 

PIL401 

PIL402 PIL403 

PIL404 

COL2 

PIR301 

PIR302 

COR1 

PIR401 

PIR402 

COR2 

PIT301 

PIT302 

PIT303 

PIT304 

PIT305 

PIT306 

COT1 

PIT401 

PIT402 

PIT403 

PIT404 

PIT405 

PIT406 

COT2 

PIL302 POETH0RX0N 

PIL301 POETH0RX0P 

PIL402 POETH0TX0N 

PIL401 POETH0TX0P 

PIC402 

PIC502 
POGND0D 

PIC201 POGND0ETH 

PIC401 

PIC501 

PIT306 

PIT406 

POMAGNETICS0CT PIC202 

PIR302 

PIR401 

PIL303 

PIT305 

PIL304 

PIT304 

PIL403 

PIT405 

PIL404 

PIT404 

PIR301 

PIT303 

PIR402 

PIT403 

PIT301 POPHY0RX0N 

PIT302 POPHY0RX0P 

PIT401 POPHY0TX0N 

PIT402 POPHY0TX0P 

POETH0RX0M0SD0C02020N 

POETH0RX0M0SD0C02020P 

POETH0TX0M0SD0C02020N 

POETH0TX0M0SD0C02020P 

POGND0D0M0SD0C0202 

POGND0ETH0M0SD0C0202 POMAGNETICS0CT0M0SD0C0202 

POPHY0RX0M0SD0C02020N 

POPHY0RX0M0SD0C02020P 

POPHY0TX0M0SD0C02020N 

POPHY0TX0M0SD0C02020P 



SD3: Single Axis Interface Board for Denali NET

Novanta, drives division
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Date

SD-F01

+3.3V_D

GND_D

ENC_A_IN_P
Vcc1

GND 2

Out 3

IN-4

IN+5

MAX3280EAUK+T

U19 100nF
10V/X7S

C54

ENC_A_IN_N

ENC_B_IN_P

ENC_B_IN_N

220R
1%,200mW

R76

GND_D

ENC_A_OUT

3.3V_FBK

Vcc1

GND 2

Out 3

IN-4

IN+5

MAX3280EAUK+T

U24 100nF
10V/X7S

C66

220R
1%,200mW

R108

GND_D

3.3V_FBK

ENC_B_OUT

50 Mhz

50 Mhz

GND_D

ENC_Z_OUT

ENC_Z_IN_N

ENC_Z_IN_P

220R
1%,200mW

R91

100nF
10V/X7S

C61

3.3V_FBK

50 Mhz

Vcc1

GND 2

Out 3

IN-4

IN+5

MAX3280EAUK+T

U221k
1%

R98
1k
1%

R86

2K
1%

R99

1k
1%

R109
1k
1%

R106

2K
1%

R117

1k
1%

R81

2K
1%

R82

1k
1%

R72

Tolerant to 5 V, total input impedance ~140 Ω

Tolerant to 5 V, total input impedance ~140 Ω

Tolerant to 5 V, total input impedance ~140 Ω

PIC5401 

PIC5402 

COC1 

PIC6101 

PIC6102 

COC3 

PIC6601 

PIC6602 

COC2 

PIR7201 

PIR7202 

COR4 

PIR7601 

PIR7602 COR1 

PIR8101 

PIR8102 

COR5 

PIR8201 

PIR8202 

COR6 

PIR8601 

PIR8602 

COR10 

PIR9101 

PIR9102 COR3 

PIR9801 

PIR9802 

COR11 

PIR9901 

PIR9902 

COR12 

PIR10601 

PIR10602 

COR7 

PIR10801 

PIR10802 COR2 

PIR10901 

PIR10902 

COR8 

PIR11701 

PIR11702 

COR9 

PIU1901 

PIU1902 

PIU1903 

PIU1904 

PIU1905 

COU1 

PIU2201 

PIU2202 

PIU2203 

PIU2204 

PIU2205 

COU3 

PIU2401 

PIU2402 

PIU2403 

PIU2404 

PIU2405 

COU2 

PIC5401 

PIC6101 

PIC6601 

PIR7201 PIR8101 

PIR8601 PIR9801 

PIR10601 PIR10901 

PIU1901 

PIU2201 

PIU2401 

NL0303V0SD0F01 
PO0303V0D 

PIR7601 

PIR8102 

PIR8201 
PIU1904 

POENC0A0IN0N 

PIR7202 

PIR7602 
PIU1905 

POENC0A0IN0P 
PIU1903 POENC0A0OUT 

PIR10801 

PIR10902 

PIR11701 
PIU2404 

POENC0B0IN0N 

PIR10602 

PIR10802 PIU2405 

POENC0B0IN0P 
PIU2403 POENC0B0OUT 

PIR9101 

PIR9802 

PIR9901 
PIU2204 

POENC0Z0IN0N 

PIR8602 

PIR9102 
PIU2205 

POENC0Z0IN0P 
PIU2203 POENC0Z0OUT 

PIC5402 

PIC6102 

PIC6602 

PIR8202 

PIR9902 

PIR11702 

PIU1902 

PIU2202 

PIU2402 

NLGND0SD0F01 POGND0D 

PO0303V0D 

POENC0A0IN0N 

POENC0A0IN0P POENC0A0OUT 

POENC0B0IN0N 

POENC0B0IN0P POENC0B0OUT 

POENC0Z0IN0N 

POENC0Z0IN0P POENC0Z0OUT 

POGND0D 
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Date

SD-F02

ABSENC_CLK_NABSENC_CLK

ABSENC_CLK_P

TVS with high capacitance at the output (<100 pF)

ABSENC_DATA_N

ABSENC_DATA_P

220R
1%,200mW

R10

ABSENC_DATA

Total equivalent input impedance ~ 140 Ω

RO2

GND4

Vcc1

DI3

A 8

Z 6

B 7

Y 5EP

LTC2863HDD-1#PBF
U5

100nF
10V/X7S

C17

GND_D

+3.3V_D

3.3V NOT 5V
1k
1%

R27

2K
1%

R29

1k
1%

R28

are acceptable and provide decoupling

Instance 1

PIC1701 

PIC1702 

COC1 

PIR1001 

PIR1002 COR1 

PIR2701 

PIR2702 

COR2 PIR2801 

PIR2802 

COR3 

PIR2901 

PIR2902 

COR4 

PIU501 

PIU502 

PIU503 

PIU504 PIU505 

PIU506 

PIU507 

PIU508 

PIU509 

COU1 

PIC1701 

PIR2701 PIR2801 

PIU501 PO0303V0D 

PIU503 POABSENC0CLK PIU506 POABSENC0CLK0N 

PIU505 POABSENC0CLK0P 

PIU502 POABSENC0DATA 
PIR1001 

PIR2702 

PIR2901 

PIU507 POABSENC0DATA0N 

PIR1002 
PIR2802 

PIU508 

POABSENC0DATA0P 

PIC1702 PIR2902 

PIU504 

PIU509 
POGND0D 

PO0303V0D0M0SD0F0201 

POABSENC0CLK0M0SD0F0201 POABSENC0CLK0M0SD0F02010N 

POABSENC0CLK0M0SD0F02010P 

POABSENC0DATA0M0SD0F0201 POABSENC0DATA0M0SD0F02010N 

POABSENC0DATA0M0SD0F02010P 

POGND0D0M0SD0F0201 



SD3: Single Axis Interface Board for Denali NET

Novanta, drives division
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Absolute Encoder Full-Duplex BiSS SSI (HDI)
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SD-F02

ABSENC_CLK_NABSENC_CLK

ABSENC_CLK_P

TVS with high capacitance at the output (<100 pF)

ABSENC_DATA_N

ABSENC_DATA_P

220R
1%,200mW

R11

ABSENC_DATA

Total equivalent input impedance ~ 140 Ω

RO2

GND4

Vcc1

DI3

A 8

Z 6

B 7

Y 5EP

LTC2863HDD-1#PBF
U6

100nF
10V/X7S

C18

GND_D

+3.3V_D

3.3V NOT 5V
1k
1%

R30

2K
1%

R32

1k
1%

R31

are acceptable and provide decoupling

Instance 2

PIC1801 

PIC1802 

COC1 

PIR1101 

PIR1102 COR1 

PIR3001 

PIR3002 

COR2 PIR3101 

PIR3102 

COR3 

PIR3201 

PIR3202 

COR4 

PIU601 

PIU602 

PIU603 

PIU604 PIU605 

PIU606 

PIU607 

PIU608 

PIU609 

COU1 

PIC1801 

PIR3001 PIR3101 

PIU601 PO0303V0D 

PIU603 POABSENC0CLK PIU606 POABSENC0CLK0N 

PIU605 POABSENC0CLK0P 

PIU602 POABSENC0DATA 
PIR1101 

PIR3002 

PIR3201 

PIU607 POABSENC0DATA0N 

PIR1102 
PIR3102 

PIU608 

POABSENC0DATA0P 

PIC1802 PIR3202 

PIU604 

PIU609 
POGND0D 

PO0303V0D0M0SD0F0202 

POABSENC0CLK0M0SD0F0202 POABSENC0CLK0M0SD0F02020N 

POABSENC0CLK0M0SD0F02020P 

POABSENC0DATA0M0SD0F0202 POABSENC0DATA0M0SD0F02020N 

POABSENC0DATA0M0SD0F02020P 

POGND0D0M0SD0F0202 
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SD-I01

GND

AN_IN_N

AN_IN_P

± 11 V Input

DIFF_OUT_P
3

2
1

EP
0

EP
04

8

U21A
OPA2316IDRGT

7
5

6

EP
0

EP
04

8

U21B
OPA2316IDRGT

10K 0.1%
R87

10K 0.1%
R96

100nF
10V/X7S

C57

1K5
0.1%

R95

1K5 0.1%
R83

+3.3V

10nF 6.3V
C59

10nF
6.3V

C62

+1.65V_REF_IN

fc (- 3 dB) = 10 kHz

Single-Ended Gain = 1.5 kΩ / 10 kΩ = 0.15 V/V

10K 0.1%
R88

10K 0.1%
R97

1K5
0.1%

R93 1K5 0.1%
R84

10nF 6.3V
C60

10nF
6.3V

C63

DIFF_OUT_N

IN_P - IN_N  = +11V

IN_P - IN_N  = 0V

IN_P - IN_N  = -11V

22V

3.3V

3.3V
0V

1.65V

3.3V
3.3V

0V

1.65V

Use a filtered 3.3V supply

Differential Gain = 0.15 * 2 = 0.3 V/V

ATTENTION!
This module can read ±11 V ignoring 

saturation. Configure the gain accordingly in 
the firmware. It is NOT the typical gain of 
0.165 and ±10V range seen in previous 

designs! This is done to avoid the saturation 
zones at the edge of the amplifier.

If lower offset is needed, consider using  MCP6V77T-E/MNY

Instance 1

PIC5701 

PIC5702 
COC4 

PIC5901 PIC5902 
COC1 

PIC6001 PIC6002 
COC3 

PIC6201 

PIC6202 

COC2 

PIC6301 

PIC6302 COC6 

PIR8301 PIR8302 
COR1 

PIR8401 PIR8402 
COR5 

PIR8701 PIR8702 
COR2 

PIR8801 PIR8802 
COR7 

PIR9301 

PIR9302 COR6 

PIR9501 

PIR9502 COR4 

PIR9601 PIR9602 
COR3 

PIR9701 PIR9702 
COR8 

PIU2100 

PIU2101 

PIU2102 

PIU2103 

PIU2104 

PIU2108 

COU21A 

PIU2100 PIU2104 
PIU2105 

PIU2106 

PIU2107 

PIU2108 

COU21B 

PIR9302 

PIR9501 
PO01065V0REF0IN 

PIC5702 

PIU2108 
PO0303V 

PIR8701 

PIR9702 POAN0IN0N 

PIR8801 

PIR9602 POAN0IN0P 

PIC6002 

PIR8402 

PIU2107 PODIFF0OUT0N 

PIC5902 

PIR8302 

PIU2101 PODIFF0OUT0P 

PIC5701 

PIC6202 

PIC6301 

PIU2100 PIU2104 

POGND 

PIC5901 

PIR8301 

PIR8702 PIU2102 

PIC6001 

PIR8401 

PIR8802 PIU2106 

PIC6201 

PIR9502 

PIR9601 PIU2103 

PIC6302 

PIR9301 

PIR9701 PIU2105 

PO01065V0REF0IN0M0SD0I01012 

PO0303V0M0SD0I01012 

POAN0IN0M0SD0I010120N 

POAN0IN0M0SD0I010120P 

PODIFF0OUT0M0SD0I010120N 

PODIFF0OUT0M0SD0I010120P 

POGND0M0SD0I01012 

PIC5001 

PIC5002 
COC4 

PIC5101 PIC5102 
COC1 

PIC5201 PIC5202 
COC3 

PIC5501 

PIC5502 

COC2 

PIC5601 

PIC5602 COC6 

PIR6401 PIR6402 
COR1 

PIR6501 PIR6502 
COR5 

PIR7001 PIR7002 
COR2 

PIR7101 PIR7102 
COR7 

PIR7401 

PIR7402 COR4 

PIR7501 

PIR7502 COR6 

PIR7701 PIR7702 
COR3 

PIR7801 PIR7802 
COR8 

PIU1800 

PIU1801 

PIU1802 

PIU1803 

PIU1804 

PIU1808 

COU18A 

PIU1800 PIU1804 
PIU1805 

PIU1806 

PIU1807 

PIU1808 

COU18B 

PIR7401 

PIR7502 
PO01065V0REF0IN 

PIC5002 

PIU1808 
PO0303V 

PIR7001 

PIR7802 POAN0IN0N 

PIR7101 

PIR7702 POAN0IN0P 

PIC5202 

PIR6502 

PIU1807 PODIFF0OUT0N 

PIC5102 

PIR6402 

PIU1801 PODIFF0OUT0P 

PIC5001 

PIC5502 

PIC5601 

PIU1800 PIU1804 

POGND 

PIC5101 

PIR6401 

PIR7002 PIU1802 

PIC5201 

PIR6501 

PIR7102 PIU1806 

PIC5501 

PIR7402 

PIR7701 PIU1803 

PIC5602 

PIR7501 

PIR7801 PIU1805 

PO01065V0REF0IN0M0SD0I01011 

PO0303V0M0SD0I01011 

POAN0IN0M0SD0I010110N 

POAN0IN0M0SD0I010110P 

PODIFF0OUT0M0SD0I010110N 

PODIFF0OUT0M0SD0I010110P 

POGND0M0SD0I01011 
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SD-I01

GND

AN_IN_N

AN_IN_P

± 11 V Input

DIFF_OUT_P
3

2
1

EP
0

EP
04

8

U18A
OPA2316IDRGT

7
5

6

EP
0

EP
04

8

U18B
OPA2316IDRGT

10K 0.1%
R70

10K 0.1%
R77

100nF
10V/X7S

C50

1K5
0.1%

R74

1K5 0.1%
R64

+3.3V

10nF 6.3V
C51

10nF
6.3V

C55

+1.65V_REF_IN

fc (- 3 dB) = 10 kHz

Single-Ended Gain = 1.5 kΩ / 10 kΩ = 0.15 V/V

10K 0.1%
R71

10K 0.1%
R78

1K5
0.1%

R75 1K5 0.1%
R65

10nF 6.3V
C52

10nF
6.3V

C56

DIFF_OUT_N

IN_P - IN_N  = +11V

IN_P - IN_N  = 0V

IN_P - IN_N  = -11V

22V

3.3V

3.3V
0V

1.65V

3.3V
3.3V

0V

1.65V

Use a filtered 3.3V supply

Differential Gain = 0.15 * 2 = 0.3 V/V

ATTENTION!
This module can read ±11 V ignoring 

saturation. Configure the gain accordingly in 
the firmware. It is NOT the typical gain of 
0.165 and ±10V range seen in previous 

designs! This is done to avoid the saturation 
zones at the edge of the amplifier.

If lower offset is needed, consider using  MCP6V77T-E/MNY

Instance 2
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SD-M01

INA280A4IDCKR

Vs3

GND2

OUT1 IN- 5

IN+ 4

A4: Gain=200

U7

IN+1

GND2

GND3 OUT 4
OUT 5

VDD 6
VDD 7

IN-8

EP
9

UCC27614DSGR
U8

GND

PWM_BRAKE

5V_D

10uF
10V/X7T

C38
100nF
16V

C43 SSM6K341NU
Q7

51R 1%,0.2W
R24

1

V2PM12HM3/H
D4

GND_D

100nF
16V

C30

16mohm
0.5%

R23 (1 A · 16 mΩ) / A · 200 V/V = 3.2 V/A
MaxCurrent = 4.95 V / 3.2 V/A = 1.547 A

BRAKE_P

BRAKE_N

BRAKE_CURRENT

+5V_PROT

BRAKE_SUPPLY

+5V_PROT

+5V_PROT

PIC3001 

PIC3002 

COC1 

PIC3801 

PIC3802 

COC2 PIC4301 

PIC4302 

COC3 

PID401 
PID402 

COD1 

PIQ701 PIQ702 
PIQ703 

PIQ704 

PIQ705 PIQ706 

PIQ707 

PIQ708 
COQ1 

PIR2301 

PIR2302 

COR1 

PIR2401 PIR2402 
COR2 

PIU701 

PIU702 

PIU703 PIU704 

PIU705 

COU1 

PIU801 

PIU802 

PIU803 PIU804 

PIU805 

PIU806 

PIU807 

PIU808 

PIU809 

COU2 

PIC3001 

PIC3801 PIC4301 

PIU703 

PIU806 

PIU807 

NL5V0D0SD0M01 PO5V0D 

PIU701 POBRAKE0CURRENT 

PID402 

PIQ701 PIQ702 PIQ705 PIQ706 PIQ708 
POBRAKE0N 

PIR2302 
PIU705 POBRAKE0P 

PID401 

PIR2301 
PIU704 POBRAKE0SUPPLY 

PIC3802 PIC4302 PIQ704 PIQ707 
PIU802 

PIU803 

PIU808 

PIU809 
POGND 

PIC3002 PIU702 

POGND0D 

PIQ703 PIR2402 PIR2401 

PIU804 

PIU805 

PIU801 POPWM0BRAKE 

PO5V0D 

POBRAKE0CURRENT 

POBRAKE0N 

POBRAKE0P 

POBRAKE0SUPPLY 

POGND 

POGND0D 

POPWM0BRAKE 
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SD-P01

V_IN

GND

5V47uH TYS8040
L8

10uF
10V/X7T

C29
4.7uF
100V

C35

VIN1

UVLO2

RT/SYNC3

EN4

RAMP5

AGND 6

SS7

FB8

COMP9

VOUT10

DEMB 11

CS 12

CSG 13

PGND 14

LO 15

VCC16
VCCX17

HB 18

HO 19

SW 20

DAP 21

LM5116MH

U13

25mohm
1%

R46

AONR66922
Q2

FDMC86102L
Q3

1

V2PM12HM3/H
D111uF

10V

C40

1uF
10V

C33

100nF
16V

C28

10K
0.1%_25ppm

R45

31k2
0.1%_25ppm

R44

20k
1%

R43 5.6nF
25V

C27

56pF
25V

C26

10nF
6.3V

C31

1nF
25V/C0G

C32

13K7
1%

R47

1uF
10V

C36

100nF
100V/X7R

C39

1uF
10V

C34

i
HV

i
HV

i HV

iHV

10uF
10V/X7T

C8

UVLO set to 7 V

after short-circuit

Ramp capacitor

Frequency set to ~230 kHz
NMOS Vgs min = 3V

UVLO HB ~3V

10 µF alternatives:

0805, 10 V, X7R:
CL21B106KPQNFNE

1206, 25 V, X7R
TMK316B7106KL-TD

Bootstrap

Output voltage divider

Input

125 ºC

Soft start time = 1 ms

Compensation for Cout 10 ~ 22 µF

Always active

125 ºC

125 ºC

125 ºC

125 ºC

125 ºC

125 ºC

125 ºC 125 ºC

125 ºC

Vcc min = 4.5V

125 ºC

155 ºC

125 ºC

155 ºC

155 ºC

125 ºC

175 ºC

150 ºC

150 ºC

125 ºC

125 ºC

125 ºC

8 V to 60 V maximum input range

125 ºC

Inductor Output CAPs

Tolerant to 95V, optimized for 60 V.

capacitance

150k 0.1%
R68

33K2
R63

0.1%
33K2R62
0.1%155 ºC

240 ms OFF time

UVLO design:
R1 = 33.3 kΩ; R2 = 33.3 kΩ + 150 kΩ = 153.2 kΩ
Vth = 1.215 V - (5 µA * R2) + R2 / (R1 / 1.215 V) = 7.003 V

Condition 1: UVLO pin < 16 V @ 95 V max. input
   Vpin (simplified) = 95 V * R1 / (R1 + R2) = 14.58 V < 16 V
Condition 2: R2 > 500 * Vmax = 47500

Power 0405: 150 kΩ * (95 V / (R1 + R2))^2 = 0.029 < 0.5 * 1/16
Voltage 0405: 95 V * 150 kΩ / (R1 + R2) = 65.85 < 75 V
Power 0201: 33.2 kΩ * (95 V / (R1 + R2))^2 = 0.006 < 0.5 * 1/32

PIC801 

PIC802 COC16 

PIC2601 PIC2602 
COC8 

PIC2701 PIC2702 
COC11 

PIC2801 

PIC2802 

COC13 

PIC2901 

PIC2902 COC9 

PIC3101 PIC3102 
COC2 

PIC3201 PIC3202 
COC3 

PIC3301 

PIC3302 COC15 PIC3401 

PIC3402 COC14 

PIC3501 

PIC3502 

COC5 

PIC3601 PIC3602 
COC1 

PIC3901 

PIC3902 COC6 

PIC4001 

PIC4002 COC4 PID1101 
PID1102 

COD1 

PIL801 PIL802 
COL2 

PINT101 PINT102 

CONT1 PIQ201 PIQ202 PIQ203 

PIQ204 

PIQ205 PIQ206 PIQ207 PIQ208 PIQ209 
COQ2 

PIQ301 PIQ302 PIQ303 

PIQ304 

PIQ305 PIQ306 PIQ307 PIQ308 PIQ309 
COQ1 

PIR4301 PIR4302 
COR3 

PIR4401 

PIR4402 

COR6 

PIR4501 

PIR4502 

COR5 

PIR4601 

PIR4602 COR7 

PIR4701 PIR4702 
COR1 

PIR6201 PIR6202 
COR40 

PIR6301 PIR6302 
COR41 

PIR6801 PIR6802 
COR42 

PIU1301 

PIU1302 

PIU1303 

PIU1304 

PIU1305 

PIU1306 

PIU1307 

PIU1308 

PIU1309 

PIU13010 

PIU13011 

PIU13012 

PIU13013 

PIU13014 

PIU13015 

PIU13016 

PIU13017 

PIU13018 

PIU13019 

PIU13020 

PIU13021 

COU1 

PIC802 

PIC2801 

PIC2902 

PIC3402 

PIL802 

PIR4401 
PIU13010 

PIU13017 

PO5V 

PIC801 

PIC2802 

PIC2901 

PIC3101 

PIC3202 

PIC3301 

PIC3401 

PIC3502 

PIC3601 

PIC3901 
PINT102 

PIR4502 

PIR4601 

PIR4702 

PIR6201 

PIU1306 

PIU13014 

PIU13021 

POGND 

PIC2601 

PIR4302 

PIR4402 

PIR4501 

PIU1308 

PIC2602 

PIC2702 PIU1309 PIC2701 PIR4301 

PIC3102 

PIU1307 

PIC3201 

PIU1305 

PIC3302 

PID1102 

PIU13016 

PIC3602 

PIR6202 PIR6301 

PIU1302 

PIC4001 
PIL801 

PIQ205 PIQ206 PIQ207 PIQ208 PIQ209 
PIQ301 PIQ302 PIQ303 

PIU13020 

PIC4002 PID1101 PIU13018 

PINT101 

PIU13011 

PIU13013 

PIQ201 PIQ202 PIQ203 

PIR4602 

PIU13012 

PIQ204 

PIU13015 

PIQ304 

PIU13019 

PIR4701 

PIU1303 

PIR6302 PIR6801 

PIC3501 PIC3902 

PIQ305 PIQ306 PIQ307 PIQ308 PIQ309 

PIR6802 

PIU1301 

PIU1304 

POV0IN 

PO5V 

POGND 

POV0IN 



SD3: Single Axis Interface Board for Denali NET

Novanta, drives division
Carrer Àvila 124, 2B
08018 Barcelona, Spain

DC-DC 5V In, 3V3 Out, 800 mA Nominal, 1500mA Max. (HDI)

i058D-H1-1.0.0

Title

Revision
www.drives.novantamotion.com

Project

BASIC Code

48Version

Documentation

Page 14 of 19

28/05/2024

www.designer.novantamotion.com/SD3

Variant

Date

SD-P02

ENABLE

+3.3V_OUT

GND

10K
0.1%_25ppm

R37

BST 4

SW 2VIN1

G
ND

3

EN5 FB 6

TPS562207DRLR
U11

31k2
0.1%_25ppm

R41
3.3uH

L6

22uF
10V/X7S

C19

+5V_IN

10uF
10V/X7T

C25

Alternative part numbers (direct replacement): RT6252AHGH6F, TPS562207S, TPS562207DRLR

100pF
25V/C0G

C22

0.804 * (1+31.2/10) = 3.31 V100nF
16V

C20

100nF
16V

C23

Input voltage: 4.5V to 10V

PIC1901 

PIC1902 

COC2 

PIC2001 

PIC2002 

COC3 

PIC2201 

PIC2202 

COC5 

PIC2301 

PIC2302 

COC4 PIC2501 

PIC2502 

COC1 

PIL601 PIL602 

COL1 

PIR3701 

PIR3702 

COR2 

PIR4101 

PIR4102 

COR1 

PIU1101 PIU1102 

PIU1103 

PIU1104 

PIU1105 PIU1106 

COU1 

PIC1901 PIC2201 
PIL602 

PIR4101 
PO0303V0OUT 

PIC2301 PIC2501 

PIU1101 PO05V0IN 

PIU1105 POENABLE 

PIC1902 

PIC2302 PIC2502 
PIR3702 PIU1103 

POGND 

PIC2001 PIU1104 

PIC2002 
PIL601 PIU1102 

PIC2202 PIR3701 PIR4102 

PIU1106 

PO0303V0OUT PO05V0IN 

POENABLE 

POGND 
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SD-P03

+5-3.3VIN

ENABLE

+1.8V_OUT

GND

22uF
10V/X7S

C9

10uF
10V/X7T

C13

TLV62569PDRL

NC/PG6

SW 4VIN3

G
ND

2

EN5 FB 1

U4

2.2uH/2.3A

L5

NC/PG

Power Good signal. Open drain output. Leave floating if not used.

100K 1%
R22

100K
1%

R8

100K 1%
R33

PIC901 

PIC902 

COC2 PIC1301 

PIC1302 

COC1 

PIL501 PIL502 

COL1 

PIR801 

PIR802 

COR2 

PIR2201 PIR2202 
COR1 

PIR3301 PIR3302 
COR3 

PIU401 

PIU402 

PIU403 PIU404 

PIU405 

PIU406 

COU1 

PIC901 

PIL502 

PIR2201 

PO0108V0OUT 

PIC1301 

PIU403 PO050303VIN 

PIU405 POENABLE 

PIC902 PIC1302 PIR802 PIU402 
POGND 

PIU406 PONC0PG 

PIL501 PIU404 

PIR801 

PIR3302 PIU401 PIR2202 PIR3301 

PO0108V0OUT PO050303VIN 

POENABLE 

POGND 

PONC0PG 
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SD-S01

1

2 3

4

TLP3403(TP,F

U25

7K5
1%

R94
330nF
10V

C64

SAFETY_IN_A

SAFETY_RETURN

SAFE_SUPPLY

STO/SAFE_IN_A

GND_D

SAFETY_RETURN

+5V_SAFE

GND_D

1

2 3

4

TLP3403(TP,F

U26

7K5
1%

R113
330nF
10V

C68

SAFETY_IN_B

STO/SAFE_IN_B

GND_D

This supply must be fully protected

220R
R104

1%

220R
R111

1%

1

D55V0M1B2WS
D26

CHANNEL A (Acts on low side power stage transistors)

CHANNEL B (Acts on high side power stage transistors)

SAFETY_RETURN

1

D55V0M1B2WS
D24

Input Surge and EFT protection Current limiter and SSR isolator

1

BAS16P2T5G_FS
D21

1

BAS16P2T5G_FS
D25

Max heat dissipation 100 mW
Reverse polarity
protection

and limit power to < 100 mW

+5V_SAFE

i
RedundantA

i
RedundantA

i
RedundantB

i
RedundantB
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and limit power to < 100 mW
against overvotlages, overcurrent
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Q1

1

CDZVT2R6.2B
D3

1

CDZVT2R6.2B
D1 1

CDZVT2R6.2B
D2

Overvoltage threshold from 6.36 V to 7.33 V
Undervoltage threshold from 1 V to 3 V
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Overvoltage, UVLO & Temperature protection

IN1

VBAT 6NC3

FAULT4

ILIM 7
OUT 8

CE 5

VSS2

EP
0

BQ24314C
U1

30V tolerant
5V_D 5V_SAFE

1uF
10V

C10
47k
1%

R5

Current limit threshold I_lim = K_ILIM/R_Lim = 25 AKΩ / 47 KΩ = 0.53 A

GND_D

Inhibition logic voltage monitor:
   UVLO min = 2.6 V
   OVLO max = 6 V
   Input max voltage 30 V
   Thermal shutdown 140ºC
   Overcurrent at 530 mA
   RILIM must be between 15 kΩ and
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10V
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Current limit threshold I_lim = K_ILIM/R_Lim = 25 AKΩ / 47 KΩ = 0.53 A

GND_D

Inhibition logic voltage monitor:
   UVLO min = 2.6 V
   OVLO max = 6 V
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   Thermal shutdown 140ºC
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   RILIM must be between 15 kΩ and

Instance 2

PIC1101 

PIC1102 

COC1 

PIR601 

PIR602 COR1 

PIU200 

PIU201 

PIU202 

PIU203 

PIU204 PIU205 

PIU206 

PIU207 

PIU208 

COU1 

PIU201 PO5V0D 

PIC1101 

PIU208 PO5V0SAFE 

PIC1102 PIR601 PIU200 

PIU202 

PIU205 

PIU206 

POGND0D 

PIR602 
PIU207 

PIU203 

PIU204 

PO5V0D0M0SD0X0202 PO5V0SAFE0M0SD0X0202 

POGND0D0M0SD0X0202 


	Schematic Prints("All Documents",Physical)
	Top.SchDoc(Top)
	Architecture.SchDoc(M_ARCH)
	Components
	QUALIFICATION1
	QUALIFICATION1-1
	QUALIFICATION1-2
	QUALIFICATION1-3
	QUALIFICATION1-4


	Nets
	TEST_FUNCTIONAL1
	Pins
	QUALIFICATION1-3

	NetLabels
	TEST_FUNCTIONAL1


	TEST_FUNCTIONAL2
	Pins
	QUALIFICATION1-4

	NetLabels
	TEST_FUNCTIONAL2


	TEST_REDUNDANT_A
	Pins
	QUALIFICATION1-1

	NetLabels
	TEST_REDUNDANT_A


	TEST_REDUNDANT_B
	Pins
	QUALIFICATION1-2

	NetLabels
	TEST_REDUNDANT_B




	SD-D01__Denali_NET_Module_(ZSD002_modified).SchDoc(M_SD_D01)
	Components
	B1
	P8
	P8-1
	P8-2
	P8-3
	P8-4
	P8-5

	P9
	P9-1
	P9-2
	P9-3
	P9-4
	P9-5
	P9-6
	P9-7
	P9-8
	P9-9
	P9-10
	P9-11
	P9-12
	P9-13
	P9-14
	P9-15
	P9-16
	P9-17
	P9-18
	P9-19
	P9-20
	P9-21
	P9-22
	P9-23
	P9-24
	P9-25
	P9-26
	P9-27
	P9-28
	P9-29
	P9-30
	P9-31
	P9-32
	P9-33
	P9-34
	P9-35
	P9-36
	P9-37
	P9-38
	P9-39
	P9-40
	P9-41
	P9-42
	P9-43
	P9-44
	P9-45
	P9-46
	P9-47
	P9-48
	P9-49
	P9-50
	P9-51
	P9-52
	P9-53
	P9-54
	P9-55
	P9-56
	P9-57
	P9-58
	P9-59
	P9-60

	P10
	P10-1

	P11
	P11-1

	P12
	P12-1

	P13
	P13-1

	P14
	P14-1


	Nets
	+3.3V_D
	Pins
	P9-56

	NetLabels
	+3.3V_D

	Ports
	+3.3V_D


	+3.3V_REF
	Pins
	P9-4

	NetLabels
	+3.3V_REF

	Ports
	+3.3V_REF


	+5V_D
	Pins
	P9-58

	NetLabels
	+5V_D

	Ports
	+5V_D


	\BOOT
	Pins
	P9-35

	NetLabels
	\BOOT

	Ports
	\BOOT


	\ETH0_LED_LINK
	Pins
	P9-49

	NetLabels
	\ETH0_LED_LINK

	Ports
	\ETH0_LED_LINK


	\ETH1_LED_LINK
	Pins
	P9-11

	NetLabels
	\ETH1_LED_LINK

	Ports
	\ETH1_LED_LINK


	\STOA
	Pins
	P9-13

	NetLabels
	\STOA

	Ports
	\STOA


	\STOB
	Pins
	P9-17

	NetLabels
	\STOB

	Ports
	\STOB


	ABSENC1_CLK
	Pins
	P9-34

	NetLabels
	ABSENC1_CLK

	Ports
	ABSENC1_CLK


	ABSENC1_DATA
	Pins
	P9-32

	NetLabels
	ABSENC1_DATA

	Ports
	ABSENC1_DATA


	ABSENC2_CLK
	Pins
	P9-38

	NetLabels
	ABSENC2_CLK

	Ports
	ABSENC2_CLK


	ABSENC2_DATA
	Pins
	P9-40

	NetLabels
	ABSENC2_DATA

	Ports
	ABSENC2_DATA


	AN1_N
	Pins
	P9-10

	NetLabels
	AN1_N

	Ports
	AN1_N


	AN1_OUT
	Pins
	P9-6

	NetLabels
	AN1_OUT

	Ports
	AN1_OUT


	AN1_P
	Pins
	P9-8

	NetLabels
	AN1_P

	Ports
	AN1_P


	AN2_N
	Pins
	P9-14

	NetLabels
	AN2_N

	Ports
	AN2_N


	AN2_P
	Pins
	P9-12

	NetLabels
	AN2_P

	Ports
	AN2_P


	CAN_RX
	Pins
	P9-21

	NetLabels
	CAN_RX

	Ports
	CAN_RX


	CAN_TX
	Pins
	P9-19

	NetLabels
	CAN_TX

	Ports
	CAN_TX


	DIG_ENC_1A
	Pins
	P9-42

	NetLabels
	DIG_ENC_1A

	Ports
	DIG_ENC_1A


	DIG_ENC_1B
	Pins
	P9-44

	NetLabels
	DIG_ENC_1B

	Ports
	DIG_ENC_1B


	DIG_ENC_1Z
	Pins
	P9-46

	NetLabels
	DIG_ENC_1Z

	Ports
	DIG_ENC_1Z


	ECAT_CAN_ERR
	Pins
	P9-47

	NetLabels
	ECAT_CAN_ERR

	Ports
	ECAT_CAN_ERR


	ECAT_CAN_RUN
	Pins
	P9-45

	NetLabels
	ECAT_CAN_RUN

	Ports
	ECAT_CAN_RUN


	FAULT_SIGNAL
	Pins
	P9-43

	NetLabels
	FAULT_SIGNAL

	Ports
	FAULT_SIGNAL


	GND_D
	Pins
	P9-1
	P9-2
	P9-15
	P9-31
	P9-36
	P9-59
	P9-60

	NetLabels
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D

	Ports
	GND_D


	GND_P
	Pins
	P8-5
	P10-1

	Ports
	GND_P


	GPI1
	Pins
	P9-22

	NetLabels
	GPI1

	Ports
	GPI1


	GPI2
	Pins
	P9-24

	NetLabels
	GPI2

	Ports
	GPI2


	GPO1
	Pins
	P9-26

	NetLabels
	GPO1

	Ports
	GPO1


	GPO2
	Pins
	P9-28

	NetLabels
	GPO2

	Ports
	GPO2


	HALL_1
	Pins
	P9-48

	NetLabels
	HALL_1

	Ports
	HALL_1


	HALL_2
	Pins
	P9-50

	NetLabels
	HALL_2

	Ports
	HALL_2


	HALL_3
	Pins
	P9-52

	NetLabels
	HALL_3

	Ports
	HALL_3


	MAGNETICS_CT
	Pins
	P9-54

	NetLabels
	MAGNETICS_CT

	Ports
	MAGNETICS_CT


	MOTOR_TEMP
	Pins
	P9-16

	NetLabels
	MOTOR_TEMP

	Ports
	MOTOR_TEMP


	NetP9_25
	Pins
	P9-25


	NetP9_37
	Pins
	P9-37


	NetP9_39
	Pins
	P9-39


	NetP9_41
	Pins
	P9-41


	PH_A
	Pins
	P8-3
	P12-1

	Ports
	PH_A


	PH_B
	Pins
	P8-2
	P13-1

	Ports
	PH_B


	PH_C
	Pins
	P8-1
	P14-1

	Ports
	PH_C


	PHY0_RX_N
	Pins
	P9-57

	NetLabels
	PHY0_RX_N

	Ports
	PHY0_RX_N


	PHY0_RX_P
	Pins
	P9-55

	NetLabels
	PHY0_RX_P

	Ports
	PHY0_RX_P


	PHY0_TX_N
	Pins
	P9-53

	NetLabels
	PHY0_TX_N

	Ports
	PHY0_TX_N


	PHY0_TX_P
	Pins
	P9-51

	NetLabels
	PHY0_TX_P

	Ports
	PHY0_TX_P


	PHY1_RX_N
	Pins
	P9-9

	NetLabels
	PHY1_RX_N

	Ports
	PHY1_RX_N


	PHY1_RX_P
	Pins
	P9-7

	NetLabels
	PHY1_RX_P

	Ports
	PHY1_RX_P


	PHY1_TX_N
	Pins
	P9-5

	NetLabels
	PHY1_TX_N

	Ports
	PHY1_TX_N


	PHY1_TX_P
	Pins
	P9-3

	NetLabels
	PHY1_TX_P

	Ports
	PHY1_TX_P


	PWM_BRAKE
	Pins
	P9-30

	NetLabels
	PWM_BRAKE

	Ports
	PWM_BRAKE


	RESERVED_18
	Pins
	P9-18

	Ports
	RESERVED_18


	RESERVED_20
	Pins
	P9-20

	Ports
	RESERVED_20


	RESERVED_23
	Pins
	P9-23

	Ports
	RESERVED_23


	RESERVED_27
	Pins
	P9-27

	Ports
	RESERVED_27


	RESERVED_29
	Pins
	P9-29

	Ports
	RESERVED_29


	RESERVED_33
	Pins
	P9-33

	Ports
	RESERVED_33


	V_BUS
	Pins
	P8-4
	P11-1

	Ports
	V_BUS



	Ports
	+3.3V_D
	+3.3V_REF
	+5V_D
	\BOOT
	\ETH0_LED_LINK
	\ETH1_LED_LINK
	\STOA
	\STOB
	ABSENC1_CLK
	ABSENC1_DATA
	ABSENC2_CLK
	ABSENC2_DATA
	AN1_N
	AN1_OUT
	AN1_P
	AN2_N
	AN2_P
	CAN_RX
	CAN_TX
	DIG_ENC_1A
	DIG_ENC_1B
	DIG_ENC_1Z
	ECAT_CAN_ERR
	ECAT_CAN_RUN
	FAULT_SIGNAL
	GND_D
	GND_P
	GPI1
	GPI2
	GPO1
	GPO2
	HALL_1
	HALL_2
	HALL_3
	MAGNETICS_CT
	MOTOR_TEMP
	PH_A
	PH_B
	PH_C
	PHY0_RX_N
	PHY0_RX_P
	PHY0_TX_N
	PHY0_TX_P
	PHY1_RX_N
	PHY1_RX_P
	PHY1_TX_N
	PHY1_TX_P
	PWM_BRAKE
	RESERVED_18
	RESERVED_20
	RESERVED_23
	RESERVED_27
	RESERVED_29
	RESERVED_33
	V_BUS


	SD-C01__CAN-FD_Interface_Non-Isolated_HDI_(ICA025).SchDoc(M_SD-C01)
	Components
	C14
	C14-1
	C14-2

	C16
	C16-1
	C16-2

	R9
	R9-1
	R9-2

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8
	U3-9


	Nets
	+3.3V_D
	Pins
	C16-2
	R9-2
	U3-5

	Ports
	+3.3V_D


	+5V_D
	Pins
	C14-2
	U3-3

	Ports
	+5V_D


	CAN_RX
	Pins
	U3-4

	Ports
	CAN_RX


	CAN_TX
	Pins
	R9-1
	U3-1

	Ports
	CAN_TX


	CANH
	Pins
	U3-7

	Ports
	CANH


	CANL
	Pins
	U3-6

	Ports
	CANL


	GND_D
	Pins
	C14-1
	C16-1
	U3-2
	U3-8
	U3-9

	Ports
	GND_D



	Ports
	+3.3V_D
	+5V_D
	CAN_RX
	CAN_TX
	CANH
	CANL
	GND_D


	SD-C02__Ethernet_Discrete_Magnetics_HDI_(IEA014).SchDoc(M_SD-C02_1)
	Components
	C1
	C1-1
	C1-2

	C3
	C3-1
	C3-2

	C6
	C6-1
	C6-2

	L1
	L1-1
	L1-2
	L1-3
	L1-4

	L2
	L2-1
	L2-2
	L2-3
	L2-4

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	T1
	T1-1
	T1-2
	T1-3
	T1-4
	T1-5
	T1-6

	T2
	T2-1
	T2-2
	T2-3
	T2-4
	T2-5
	T2-6


	Nets
	ETH_RX_M_SD-C02_1_N
	Pins
	L1-2

	Ports
	ETH_RX_M_SD-C02_1_N


	ETH_RX_M_SD-C02_1_P
	Pins
	L1-1

	Ports
	ETH_RX_M_SD-C02_1_P


	ETH_TX_M_SD-C02_1_N
	Pins
	L2-2

	Ports
	ETH_TX_M_SD-C02_1_N


	ETH_TX_M_SD-C02_1_P
	Pins
	L2-1

	Ports
	ETH_TX_M_SD-C02_1_P


	GND_D_M_SD-C02_1
	Pins
	C3-2
	C6-2

	Ports
	GND_D_M_SD-C02_1


	GND_ETH_M_SD-C02_1
	Pins
	C1-1

	Ports
	GND_ETH_M_SD-C02_1


	MAGNETICS_CT_M_SD-C02_1
	Pins
	C3-1
	C6-1
	T1-6
	T2-6

	Ports
	MAGNETICS_CT_M_SD-C02_1


	NetC1_2
	Pins
	C1-2
	R1-2
	R2-1


	NetL1_3
	Pins
	L1-3
	T1-5


	NetL1_4
	Pins
	L1-4
	T1-4


	NetL2_3
	Pins
	L2-3
	T2-5


	NetL2_4
	Pins
	L2-4
	T2-4


	NetR1_1
	Pins
	R1-1
	T1-3


	NetR2_2
	Pins
	R2-2
	T2-3


	PHY_RX_M_SD-C02_1_N
	Pins
	T1-1

	Ports
	PHY_RX_M_SD-C02_1_N


	PHY_RX_M_SD-C02_1_P
	Pins
	T1-2

	Ports
	PHY_RX_M_SD-C02_1_P


	PHY_TX_M_SD-C02_1_N
	Pins
	T2-1

	Ports
	PHY_TX_M_SD-C02_1_N


	PHY_TX_M_SD-C02_1_P
	Pins
	T2-2

	Ports
	PHY_TX_M_SD-C02_1_P



	Ports
	ETH_RX_M_SD-C02_1_N
	ETH_RX_M_SD-C02_1_P
	ETH_TX_M_SD-C02_1_N
	ETH_TX_M_SD-C02_1_P
	GND_D_M_SD-C02_1
	GND_ETH_M_SD-C02_1
	MAGNETICS_CT_M_SD-C02_1
	PHY_RX_M_SD-C02_1_N
	PHY_RX_M_SD-C02_1_P
	PHY_TX_M_SD-C02_1_N
	PHY_TX_M_SD-C02_1_P


	SD-C02__Ethernet_Discrete_Magnetics_HDI_(IEA014).SchDoc(M_SD-C02_2)
	Components
	C2
	C2-1
	C2-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	L3
	L3-1
	L3-2
	L3-3
	L3-4

	L4
	L4-1
	L4-2
	L4-3
	L4-4

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	T3
	T3-1
	T3-2
	T3-3
	T3-4
	T3-5
	T3-6

	T4
	T4-1
	T4-2
	T4-3
	T4-4
	T4-5
	T4-6


	Nets
	ETH_RX_M_SD-C02_2_N
	Pins
	L3-2

	Ports
	ETH_RX_M_SD-C02_2_N


	ETH_RX_M_SD-C02_2_P
	Pins
	L3-1

	Ports
	ETH_RX_M_SD-C02_2_P


	ETH_TX_M_SD-C02_2_N
	Pins
	L4-2

	Ports
	ETH_TX_M_SD-C02_2_N


	ETH_TX_M_SD-C02_2_P
	Pins
	L4-1

	Ports
	ETH_TX_M_SD-C02_2_P


	GND_D_M_SD-C02_2
	Pins
	C4-2
	C5-2

	Ports
	GND_D_M_SD-C02_2


	GND_ETH_M_SD-C02_2
	Pins
	C2-1

	Ports
	GND_ETH_M_SD-C02_2


	MAGNETICS_CT_M_SD-C02_2
	Pins
	C4-1
	C5-1
	T3-6
	T4-6

	Ports
	MAGNETICS_CT_M_SD-C02_2


	NetC2_2
	Pins
	C2-2
	R3-2
	R4-1


	NetL3_3
	Pins
	L3-3
	T3-5


	NetL3_4
	Pins
	L3-4
	T3-4


	NetL4_3
	Pins
	L4-3
	T4-5


	NetL4_4
	Pins
	L4-4
	T4-4


	NetR3_1
	Pins
	R3-1
	T3-3


	NetR4_2
	Pins
	R4-2
	T4-3


	PHY_RX_M_SD-C02_2_N
	Pins
	T3-1

	Ports
	PHY_RX_M_SD-C02_2_N


	PHY_RX_M_SD-C02_2_P
	Pins
	T3-2

	Ports
	PHY_RX_M_SD-C02_2_P


	PHY_TX_M_SD-C02_2_N
	Pins
	T4-1

	Ports
	PHY_TX_M_SD-C02_2_N


	PHY_TX_M_SD-C02_2_P
	Pins
	T4-2

	Ports
	PHY_TX_M_SD-C02_2_P



	Ports
	ETH_RX_M_SD-C02_2_N
	ETH_RX_M_SD-C02_2_P
	ETH_TX_M_SD-C02_2_N
	ETH_TX_M_SD-C02_2_P
	GND_D_M_SD-C02_2
	GND_ETH_M_SD-C02_2
	MAGNETICS_CT_M_SD-C02_2
	PHY_RX_M_SD-C02_2_N
	PHY_RX_M_SD-C02_2_P
	PHY_TX_M_SD-C02_2_N
	PHY_TX_M_SD-C02_2_P


	SD-F01__Incremental_Encoder_Diff-SE_Bias&Terminations_HDI_(PXE041).SchDoc(M_SD-F01)
	Components
	C54
	C54-1
	C54-2

	C61
	C61-1
	C61-2

	C66
	C66-1
	C66-2

	R72
	R72-1
	R72-2

	R76
	R76-1
	R76-2

	R81
	R81-1
	R81-2

	R82
	R82-1
	R82-2

	R86
	R86-1
	R86-2

	R91
	R91-1
	R91-2

	R98
	R98-1
	R98-2

	R99
	R99-1
	R99-2

	R106
	R106-1
	R106-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	R117
	R117-1
	R117-2

	U19
	U19-1
	U19-2
	U19-3
	U19-4
	U19-5

	U22
	U22-1
	U22-2
	U22-3
	U22-4
	U22-5

	U24
	U24-1
	U24-2
	U24-3
	U24-4
	U24-5


	Nets
	+3.3V_SD-F01
	Pins
	C54-1
	C61-1
	C66-1
	R72-1
	R81-1
	R86-1
	R98-1
	R106-1
	R109-1
	U19-1
	U22-1
	U24-1

	NetLabels
	+3.3V_SD-F01
	+3.3V_SD-F01
	+3.3V_SD-F01

	Ports
	+3.3V_SD-F01


	ENC_A_IN_N
	Pins
	R76-1
	R81-2
	R82-1
	U19-4

	Ports
	ENC_A_IN_N


	ENC_A_IN_P
	Pins
	R72-2
	R76-2
	U19-5

	Ports
	ENC_A_IN_P


	ENC_A_OUT
	Pins
	U19-3

	Ports
	ENC_A_OUT


	ENC_B_IN_N
	Pins
	R108-1
	R109-2
	R117-1
	U24-4

	Ports
	ENC_B_IN_N


	ENC_B_IN_P
	Pins
	R106-2
	R108-2
	U24-5

	Ports
	ENC_B_IN_P


	ENC_B_OUT
	Pins
	U24-3

	Ports
	ENC_B_OUT


	ENC_Z_IN_N
	Pins
	R91-1
	R98-2
	R99-1
	U22-4

	Ports
	ENC_Z_IN_N


	ENC_Z_IN_P
	Pins
	R86-2
	R91-2
	U22-5

	Ports
	ENC_Z_IN_P


	ENC_Z_OUT
	Pins
	U22-3

	Ports
	ENC_Z_OUT


	GND_SD-F01
	Pins
	C54-2
	C61-2
	C66-2
	R82-2
	R99-2
	R117-2
	U19-2
	U22-2
	U24-2

	NetLabels
	GND_SD-F01
	GND_SD-F01
	GND_SD-F01

	Ports
	GND_SD-F01



	Ports
	+3.3V_D
	ENC_A_IN_N
	ENC_A_IN_P
	ENC_A_OUT
	ENC_B_IN_N
	ENC_B_IN_P
	ENC_B_OUT
	ENC_Z_IN_N
	ENC_Z_IN_P
	ENC_Z_OUT
	GND_D


	SD-F02__Absolute_Encoder_Full_Duplex_BiSS_SSI_HDI_(PXA006).SchDoc(M_SD-F02_1)
	Components
	C17
	C17-1
	C17-2

	R10
	R10-1
	R10-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8
	U5-9


	Nets
	+3.3V_D_M_SD-F02_1
	Pins
	C17-1
	R27-1
	R28-1
	U5-1

	Ports
	+3.3V_D_M_SD-F02_1


	ABSENC_CLK_M_SD-F02_1
	Pins
	U5-3

	Ports
	ABSENC_CLK_M_SD-F02_1


	ABSENC_CLK_M_SD-F02_1_N
	Pins
	U5-6

	Ports
	ABSENC_CLK_M_SD-F02_1_N


	ABSENC_CLK_M_SD-F02_1_P
	Pins
	U5-5

	Ports
	ABSENC_CLK_M_SD-F02_1_P


	ABSENC_DATA_M_SD-F02_1
	Pins
	U5-2

	Ports
	ABSENC_DATA_M_SD-F02_1


	ABSENC_DATA_M_SD-F02_1_N
	Pins
	R10-1
	R27-2
	R29-1
	U5-7

	Ports
	ABSENC_DATA_M_SD-F02_1_N


	ABSENC_DATA_M_SD-F02_1_P
	Pins
	R10-2
	R28-2
	U5-8

	Ports
	ABSENC_DATA_M_SD-F02_1_P


	GND_D_M_SD-F02_1
	Pins
	C17-2
	R29-2
	U5-4
	U5-9

	Ports
	GND_D_M_SD-F02_1



	Ports
	+3.3V_D_M_SD-F02_1
	ABSENC_CLK_M_SD-F02_1
	ABSENC_CLK_M_SD-F02_1_N
	ABSENC_CLK_M_SD-F02_1_P
	ABSENC_DATA_M_SD-F02_1
	ABSENC_DATA_M_SD-F02_1_N
	ABSENC_DATA_M_SD-F02_1_P
	GND_D_M_SD-F02_1


	SD-F02__Absolute_Encoder_Full_Duplex_BiSS_SSI_HDI_(PXA006).SchDoc(M_SD-F02_2)
	Components
	C18
	C18-1
	C18-2

	R11
	R11-1
	R11-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8
	U6-9


	Nets
	+3.3V_D_M_SD-F02_2
	Pins
	C18-1
	R30-1
	R31-1
	U6-1

	Ports
	+3.3V_D_M_SD-F02_2


	ABSENC_CLK_M_SD-F02_2
	Pins
	U6-3

	Ports
	ABSENC_CLK_M_SD-F02_2


	ABSENC_CLK_M_SD-F02_2_N
	Pins
	U6-6

	Ports
	ABSENC_CLK_M_SD-F02_2_N


	ABSENC_CLK_M_SD-F02_2_P
	Pins
	U6-5

	Ports
	ABSENC_CLK_M_SD-F02_2_P


	ABSENC_DATA_M_SD-F02_2
	Pins
	U6-2

	Ports
	ABSENC_DATA_M_SD-F02_2


	ABSENC_DATA_M_SD-F02_2_N
	Pins
	R11-1
	R30-2
	R32-1
	U6-7

	Ports
	ABSENC_DATA_M_SD-F02_2_N


	ABSENC_DATA_M_SD-F02_2_P
	Pins
	R11-2
	R31-2
	U6-8

	Ports
	ABSENC_DATA_M_SD-F02_2_P


	GND_D_M_SD-F02_2
	Pins
	C18-2
	R32-2
	U6-4
	U6-9

	Ports
	GND_D_M_SD-F02_2



	Ports
	+3.3V_D_M_SD-F02_2
	ABSENC_CLK_M_SD-F02_2
	ABSENC_CLK_M_SD-F02_2_N
	ABSENC_CLK_M_SD-F02_2_P
	ABSENC_DATA_M_SD-F02_2
	ABSENC_DATA_M_SD-F02_2_N
	ABSENC_DATA_M_SD-F02_2_P
	GND_D_M_SD-F02_2


	SD-I01__Analog_Inputs_Diff_In_Diff_Out_+-11V_HDI_(GAI024).SchDoc(M_SD-I01_1)
	Components
	C57
	C57-1
	C57-2

	C59
	C59-1
	C59-2

	C60
	C60-1
	C60-2

	C62
	C62-1
	C62-2

	C63
	C63-1
	C63-2

	R83
	R83-1
	R83-2

	R84
	R84-1
	R84-2

	R87
	R87-1
	R87-2

	R88
	R88-1
	R88-2

	R93
	R93-1
	R93-2

	R95
	R95-1
	R95-2

	R96
	R96-1
	R96-2

	R97
	R97-1
	R97-2

	U21A
	U21-0
	U21-0
	U21-1
	U21-2
	U21-3
	U21-4
	U21-8

	U21B
	U21-0
	U21-0
	U21-4
	U21-5
	U21-6
	U21-7
	U21-8


	Nets
	+1.65V_REF_IN_M_SD-I01_12
	Pins
	R93-2
	R95-1

	Ports
	+1.65V_REF_IN_M_SD-I01_12


	+3.3V_M_SD-I01_12
	Pins
	C57-2
	U21-8

	Ports
	+3.3V_M_SD-I01_12


	AN_IN_M_SD-I01_12_N
	Pins
	R87-1
	R97-2

	Ports
	AN_IN_M_SD-I01_12_N


	AN_IN_M_SD-I01_12_P
	Pins
	R88-1
	R96-2

	Ports
	AN_IN_M_SD-I01_12_P


	DIFF_OUT_M_SD-I01_12_N
	Pins
	C60-2
	R84-2
	U21-7

	Ports
	DIFF_OUT_M_SD-I01_12_N


	DIFF_OUT_M_SD-I01_12_P
	Pins
	C59-2
	R83-2
	U21-1

	Ports
	DIFF_OUT_M_SD-I01_12_P


	GND_M_SD-I01_12
	Pins
	C57-1
	C62-2
	C63-1
	U21-0
	U21-4

	Ports
	GND_M_SD-I01_12


	NetC59_1
	Pins
	C59-1
	R83-1
	R87-2
	U21-2


	NetC60_1
	Pins
	C60-1
	R84-1
	R88-2
	U21-6


	NetC62_1
	Pins
	C62-1
	R95-2
	R96-1
	U21-3


	NetC63_2
	Pins
	C63-2
	R93-1
	R97-1
	U21-5



	Ports
	+1.65V_REF_IN_M_SD-I01_12
	+3.3V_M_SD-I01_12
	AN_IN_M_SD-I01_12_N
	AN_IN_M_SD-I01_12_P
	DIFF_OUT_M_SD-I01_12_N
	DIFF_OUT_M_SD-I01_12_P
	GND_M_SD-I01_12


	SD-I01__Analog_Inputs_Diff_In_Diff_Out_+-11V_HDI_(GAI024).SchDoc(M_SD-I01_1)
	Components
	C50
	C50-1
	C50-2

	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	R64
	R64-1
	R64-2

	R65
	R65-1
	R65-2

	R70
	R70-1
	R70-2

	R71
	R71-1
	R71-2

	R74
	R74-1
	R74-2

	R75
	R75-1
	R75-2

	R77
	R77-1
	R77-2

	R78
	R78-1
	R78-2

	U18A
	U18-0
	U18-0
	U18-1
	U18-2
	U18-3
	U18-4
	U18-8

	U18B
	U18-0
	U18-0
	U18-4
	U18-5
	U18-6
	U18-7
	U18-8


	Nets
	+1.65V_REF_IN_M_SD-I01_11
	Pins
	R74-1
	R75-2

	Ports
	+1.65V_REF_IN_M_SD-I01_11


	+3.3V_M_SD-I01_11
	Pins
	C50-2
	U18-8

	Ports
	+3.3V_M_SD-I01_11


	AN_IN_M_SD-I01_11_N
	Pins
	R70-1
	R78-2

	Ports
	AN_IN_M_SD-I01_11_N


	AN_IN_M_SD-I01_11_P
	Pins
	R71-1
	R77-2

	Ports
	AN_IN_M_SD-I01_11_P


	DIFF_OUT_M_SD-I01_11_N
	Pins
	C52-2
	R65-2
	U18-7

	Ports
	DIFF_OUT_M_SD-I01_11_N


	DIFF_OUT_M_SD-I01_11_P
	Pins
	C51-2
	R64-2
	U18-1

	Ports
	DIFF_OUT_M_SD-I01_11_P


	GND_M_SD-I01_11
	Pins
	C50-1
	C55-2
	C56-1
	U18-0
	U18-4

	Ports
	GND_M_SD-I01_11


	NetC51_1
	Pins
	C51-1
	R64-1
	R70-2
	U18-2


	NetC52_1
	Pins
	C52-1
	R65-1
	R71-2
	U18-6


	NetC55_1
	Pins
	C55-1
	R74-2
	R77-1
	U18-3


	NetC56_2
	Pins
	C56-2
	R75-1
	R78-1
	U18-5



	Ports
	+1.65V_REF_IN_M_SD-I01_11
	+3.3V_M_SD-I01_11
	AN_IN_M_SD-I01_11_N
	AN_IN_M_SD-I01_11_P
	DIFF_OUT_M_SD-I01_11_N
	DIFF_OUT_M_SD-I01_11_P
	GND_M_SD-I01_11


	SD-M01__Brake_PWM_with_HS_Current_Sense_HD_(GBO013).SchDoc(M_SD-F02)
	Components
	C30
	C30-1
	C30-2

	C38
	C38-1
	C38-2

	C43
	C43-1
	C43-2

	D4
	D4-1
	D4-2

	Q7
	Q7-1
	Q7-2
	Q7-3
	Q7-4
	Q7-5
	Q7-6
	Q7-7
	Q7-8

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8
	U8-9


	Nets
	5V_D_SD_M01
	Pins
	C30-1
	C38-1
	C43-1
	U7-3
	U8-6
	U8-7

	NetLabels
	5V_D_SD_M01
	5V_D_SD_M01
	5V_D_SD_M01

	Ports
	5V_D_SD_M01


	BRAKE_CURRENT
	Pins
	U7-1

	Ports
	BRAKE_CURRENT


	BRAKE_N
	Pins
	D4-2
	Q7-1
	Q7-2
	Q7-5
	Q7-6
	Q7-8

	Ports
	BRAKE_N


	BRAKE_P
	Pins
	R23-2
	U7-5

	Ports
	BRAKE_P


	BRAKE_SUPPLY
	Pins
	D4-1
	R23-1
	U7-4

	Ports
	BRAKE_SUPPLY


	GND
	Pins
	C38-2
	C43-2
	Q7-4
	Q7-7
	U8-2
	U8-3
	U8-8
	U8-9

	Ports
	GND


	GND_D
	Pins
	C30-2
	U7-2

	Ports
	GND_D


	NetQ7_3
	Pins
	Q7-3
	R24-2


	NetR24_1
	Pins
	R24-1
	U8-4
	U8-5


	PWM_BRAKE
	Pins
	U8-1

	Ports
	PWM_BRAKE



	Ports
	5V_D
	BRAKE_CURRENT
	BRAKE_N
	BRAKE_P
	BRAKE_SUPPLY
	GND
	GND_D
	PWM_BRAKE


	SD-P01__DC-DC_6V_to_95V_In_5V_Out_1500mA_HDI_(SSD149_modified).SchDoc(M_SD-P01)
	Components
	C8
	C8-1
	C8-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	D11
	D11-1
	D11-2

	L8
	L8-1
	L8-2

	NT1
	NT1-1
	NT1-2

	Q2
	Q2-1
	Q2-2
	Q2-3
	Q2-4
	Q2-5
	Q2-6
	Q2-7
	Q2-8
	Q2-9

	Q3
	Q3-1
	Q3-2
	Q3-3
	Q3-4
	Q3-5
	Q3-6
	Q3-7
	Q3-8
	Q3-9

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R62
	R62-1
	R62-2

	R63
	R63-1
	R63-2

	R68
	R68-1
	R68-2

	U13
	U13-1
	U13-2
	U13-3
	U13-4
	U13-5
	U13-6
	U13-7
	U13-8
	U13-9
	U13-10
	U13-11
	U13-12
	U13-13
	U13-14
	U13-15
	U13-16
	U13-17
	U13-18
	U13-19
	U13-20
	U13-21


	Nets
	5V
	Pins
	C8-2
	C28-1
	C29-2
	C34-2
	L8-2
	R44-1
	U13-10
	U13-17

	Ports
	5V


	GND
	Pins
	C8-1
	C28-2
	C29-1
	C31-1
	C32-2
	C33-1
	C34-1
	C35-2
	C36-1
	C39-1
	NT1-2
	R45-2
	R46-1
	R47-2
	R62-1
	U13-6
	U13-14
	U13-21

	Ports
	GND


	NetC26_1
	Pins
	C26-1
	R43-2
	R44-2
	R45-1
	U13-8


	NetC26_2
	Pins
	C26-2
	C27-2
	U13-9


	NetC27_1
	Pins
	C27-1
	R43-1


	NetC31_2
	Pins
	C31-2
	U13-7


	NetC32_1
	Pins
	C32-1
	U13-5


	NetC33_2
	Pins
	C33-2
	D11-2
	U13-16


	NetC36_2
	Pins
	C36-2
	R62-2
	R63-1
	U13-2


	NetC40_1
	Pins
	C40-1
	L8-1
	Q2-5
	Q2-6
	Q2-7
	Q2-8
	Q2-9
	Q3-1
	Q3-2
	Q3-3
	U13-20


	NetC40_2
	Pins
	C40-2
	D11-1
	U13-18


	NetNT1_1
	Pins
	NT1-1
	U13-11
	U13-13


	NetQ2_1
	Pins
	Q2-1
	Q2-2
	Q2-3
	R46-2
	U13-12


	NetQ2_4
	Pins
	Q2-4
	U13-15


	NetQ3_4
	Pins
	Q3-4
	U13-19


	NetR47_1
	Pins
	R47-1
	U13-3


	NetR63_2
	Pins
	R63-2
	R68-1


	V_IN
	Pins
	C35-1
	C39-2
	Q3-5
	Q3-6
	Q3-7
	Q3-8
	Q3-9
	R68-2
	U13-1
	U13-4

	Ports
	V_IN



	Ports
	5V
	GND
	V_IN


	SD-P02__DC-DC_5V_In_3V3_Out_800mA_Nom_1500mA_Max_HDI_(SSD151).SchDoc(M_SD-P02)
	Components
	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C25
	C25-1
	C25-2

	L6
	L6-1
	L6-2

	R37
	R37-1
	R37-2

	R41
	R41-1
	R41-2

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6


	Nets
	+3.3V_OUT
	Pins
	C19-1
	C22-1
	L6-2
	R41-1

	Ports
	+3.3V_OUT


	+5V_IN
	Pins
	C23-1
	C25-1
	U11-1

	Ports
	+5V_IN


	ENABLE
	Pins
	U11-5

	Ports
	ENABLE


	GND
	Pins
	C19-2
	C23-2
	C25-2
	R37-2
	U11-3

	Ports
	GND


	NetC20_1
	Pins
	C20-1
	U11-4


	NetC20_2
	Pins
	C20-2
	L6-1
	U11-2


	NetC22_2
	Pins
	C22-2
	R37-1
	R41-2
	U11-6



	Ports
	+3.3V_OUT
	+5V_IN
	ENABLE
	GND


	SD-P03__DC-DC_5V_In_1V8_Out_80mA_Nom_1000mA_Max_HDI_(SSD159).SchDoc(M_SD-P03)
	Components
	C9
	C9-1
	C9-2

	C13
	C13-1
	C13-2

	L5
	L5-1
	L5-2

	R8
	R8-1
	R8-2

	R22
	R22-1
	R22-2

	R33
	R33-1
	R33-2

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6


	Nets
	+1.8V_OUT
	Pins
	C9-1
	L5-2
	R22-1

	Ports
	+1.8V_OUT


	+5-3.3VIN
	Pins
	C13-1
	U4-3

	Ports
	+5-3.3VIN


	ENABLE
	Pins
	U4-5

	Ports
	ENABLE


	GND
	Pins
	C9-2
	C13-2
	R8-2
	U4-2

	Ports
	GND


	NC/PG
	Pins
	U4-6

	Ports
	NC/PG


	NetL5_1
	Pins
	L5-1
	U4-4


	NetR8_1
	Pins
	R8-1
	R33-2
	U4-1


	NetR22_2
	Pins
	R22-2
	R33-1



	Ports
	+1.8V_OUT
	+5-3.3VIN
	ENABLE
	GND
	NC/PG


	SD-S01__STO_Optocoupled_Redundant_Safety_Inputs_SIL3_HDI_(FMS026).SchDoc(M_SD-S01)
	Components
	C64
	C64-1
	C64-2

	C68
	C68-1
	C68-2

	D5
	D5-1
	D5-2

	D6
	D6-1
	D6-2

	D21
	D21-1
	D21-2

	D24
	D24-1
	D24-2

	D25
	D25-1
	D25-2

	D26
	D26-1
	D26-2

	Q4
	Q4-1
	Q4-2
	Q4-3

	Q5
	Q5-1
	Q5-2
	Q5-3

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R42
	R42-1
	R42-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R94
	R94-1
	R94-2

	R104
	R104-1
	R104-2

	R111
	R111-1
	R111-2

	R113
	R113-1
	R113-2

	U25
	U25-1
	U25-2
	U25-3
	U25-4

	U26
	U26-1
	U26-2
	U26-3
	U26-4


	Nets
	\STO/SAFE_IN_A
	Pins
	C64-1
	R94-1
	U25-3

	Ports
	\STO/SAFE_IN_A


	\STO/SAFE_IN_B
	Pins
	C68-1
	R113-1
	U26-3

	Ports
	\STO/SAFE_IN_B


	GND_D_SD-F01
	Pins
	C64-2
	C68-2
	R94-2
	R113-2

	NetLabels
	GND_D_SD-F01
	GND_D_SD-F01

	Ports
	GND_D_SD-F01


	NetD5_1
	Pins
	D5-1
	Q4-1
	R40-2
	R42-1


	NetD6_1
	Pins
	D6-1
	Q5-1
	R55-2
	R56-1


	NetD21_1
	Pins
	D21-1
	R36-1
	U25-1


	NetD25_1
	Pins
	D25-1
	R49-1
	U26-1


	NetQ4_3
	Pins
	Q4-3
	U25-2


	NetQ5_3
	Pins
	Q5-3
	U26-2


	NetR35_1
	Pins
	R35-1
	R36-2


	NetR38_2
	Pins
	R38-2
	R39-2


	NetR39_1
	Pins
	R39-1
	R40-1


	NetR48_1
	Pins
	R48-1
	R49-2


	NetR50_2
	Pins
	R50-2
	R51-2


	NetR51_1
	Pins
	R51-1
	R55-1


	NetR104_1
	Pins
	R104-1
	U26-4


	NetR111_1
	Pins
	R111-1
	U25-4


	SAFE_SUPPLY_SD-F01
	Pins
	R104-2
	R111-2

	NetLabels
	SAFE_SUPPLY_SD-F01
	SAFE_SUPPLY_SD-F01

	Ports
	SAFE_SUPPLY_SD-F01


	SAFETY_IN_A
	Pins
	D26-1
	R35-2
	R38-1

	Ports
	SAFETY_IN_A


	SAFETY_IN_B
	Pins
	D24-1
	R48-2
	R50-1

	Ports
	SAFETY_IN_B


	SAFETY_RETURN_SD-F01
	Pins
	D5-2
	D6-2
	D21-2
	D24-2
	D25-2
	D26-2
	Q4-2
	Q5-2
	R42-2
	R56-2

	NetLabels
	SAFETY_RETURN_SD-F01
	SAFETY_RETURN_SD-F01

	Ports
	SAFETY_RETURN_SD-F01



	Ports
	\STO/SAFE_IN_A
	\STO/SAFE_IN_B
	GND_D
	SAFE_SUPPLY
	SAFETY_IN_A
	SAFETY_IN_B
	SAFETY_RETURN


	SD-X01__5V_Voltage_Monitor_60V_Tolerant_HDI_(FPH037).SchDoc(M_SD-X01)
	Components
	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	Q1
	Q1-1
	Q1-2
	Q1-3
	Q1-4
	Q1-5
	Q1-6
	Q1-7
	Q1-8
	Q1-9

	Q6
	Q6-1
	Q6-2
	Q6-3

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2


	Nets
	+VIN
	Pins
	D1-1
	D2-1
	Q1-1
	Q1-2
	Q1-3
	Q6-2
	R12-1

	Ports
	+VIN


	+VIN_PROTECTED
	Pins
	Q1-5
	Q1-6
	Q1-7
	Q1-8
	Q1-9

	Ports
	+VIN_PROTECTED


	GND
	Pins
	D3-2
	R19-2

	Ports
	GND


	NetD1_2
	Pins
	D1-2
	Q6-1
	R14-2


	NetD2_2
	Pins
	D2-2
	Q1-4
	Q6-3
	R15-1


	NetD3_1
	Pins
	D3-1
	R16-2
	R17-1


	NetR12_2
	Pins
	R12-2
	R13-1


	NetR13_2
	Pins
	R13-2
	R16-1


	NetR14_1
	Pins
	R14-1
	R17-2


	NetR15_2
	Pins
	R15-2
	R18-1


	NetR18_2
	Pins
	R18-2
	R19-1



	Ports
	+VIN
	+VIN_PROTECTED
	GND


	SD-X02__5V_Voltage_Monitor_30V_Tolerant_530mA_OC_HDI_(FPH038).SchDoc(M_SD-X02_1)
	Components
	C10
	C10-1
	C10-2

	R5
	R5-1
	R5-2

	U1
	U1-0
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8


	Nets
	5V_D_M_SD-X02_1
	Pins
	U1-1

	Ports
	5V_D_M_SD-X02_1


	5V_SAFE_M_SD-X02_1
	Pins
	C10-1
	U1-8

	Ports
	5V_SAFE_M_SD-X02_1


	GND_D_M_SD-X02_1
	Pins
	C10-2
	R5-1
	U1-0
	U1-2
	U1-5
	U1-6

	Ports
	GND_D_M_SD-X02_1


	NetR5_2
	Pins
	R5-2
	U1-7


	NetU1_3
	Pins
	U1-3


	NetU1_4
	Pins
	U1-4



	Ports
	5V_D_M_SD-X02_1
	5V_SAFE_M_SD-X02_1
	GND_D_M_SD-X02_1


	SD-X02__5V_Voltage_Monitor_30V_Tolerant_530mA_OC_HDI_(FPH038).SchDoc(M_SD-X02_2)
	Components
	C11
	C11-1
	C11-2

	R6
	R6-1
	R6-2

	U2
	U2-0
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8


	Nets
	5V_D_M_SD-X02_2
	Pins
	U2-1

	Ports
	5V_D_M_SD-X02_2


	5V_SAFE_M_SD-X02_2
	Pins
	C11-1
	U2-8

	Ports
	5V_SAFE_M_SD-X02_2


	GND_D_M_SD-X02_2
	Pins
	C11-2
	R6-1
	U2-0
	U2-2
	U2-5
	U2-6

	Ports
	GND_D_M_SD-X02_2


	NetR6_2
	Pins
	R6-2
	U2-7


	NetU2_3
	Pins
	U2-3


	NetU2_4
	Pins
	U2-4



	Ports
	5V_D_M_SD-X02_2
	5V_SAFE_M_SD-X02_2
	GND_D_M_SD-X02_2


	Components
	BRK1
	BRK2
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	C42
	C42-1
	C42-2
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	C79
	C79-1
	C79-2

	C80
	C80-1
	C80-2
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	U23-0
	U23-0
	U23-4
	U23-5
	U23-6
	U23-7
	U23-8


	Nets
	1.65V_REF
	Pins
	TP8-1
	U23-6
	U23-7

	NetLabels
	1.65V_REF
	1.65V_REF
	1.65V_REF


	3.3V_A
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	+3.3V_SACO
	+3.3V_SACO
	+3.3V_SACO


	3.3V_FBK
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	C12-2
	R20-2
	R21-2
	R52-1
	R53-1
	R54-1
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	TP15-1

	NetLabels
	3.3V_FBK
	3.3V_FBK
	3.3V_FBK
	3.3V_FBK
	3.3V_FBK
	3.3V_FBK
	3.3V_FBK


	+1.8V_MAG_CT
	Pins
	TP9-1

	NetLabels
	+1.8V_MAG_CT
	+1.8V_MAG_CT
	+1.8V_MAG_CT
	+1.8V_MAG_CT


	+5V_D
	Pins
	L7-2
	TP14-1

	NetLabels
	+5V_D
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	C53-2
	D7-2
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	NetLabels
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	NetLabels
	+5V_FBK_SENSE
	+5V_FBK_SENSE
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	D7-1
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	NetLabels
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	NetLabels
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	C37-2
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	Pins
	C7-1
	C42-2
	C44-1
	C49-1
	C83-1
	D12-1
	L9-1
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	\ETH0_LED_LINKSTATUS_ANODE
	Pins
	LED2-2
	R132-2
	TP1-1

	NetLabels
	\ETH0_LED_LINKSTATUS_ANODE


	\ETH1_LED_LINK
	Pins
	LED3-1

	NetLabels
	\ETH1_LED_LINK
	\ETH1_LED_LINK


	\ETH1_LED_LINKSTATUS_ANODE
	Pins
	LED3-2
	R133-2
	TP5-1

	NetLabels
	\ETH1_LED_LINKSTATUS_ANODE


	\SAFE_OUT_2A_DIAG
	Pins
	R25-2

	NetLabels
	\SAFE_OUT_2A_DIAG
	\SAFE_OUT_2A_DIAG


	\SAFE_OUT_2B_DIAG
	Pins
	R26-2

	NetLabels
	\SAFE_OUT_2B_DIAG
	\SAFE_OUT_2B_DIAG


	\STO/SAFE_IN_A
	Pins
	TP11-1

	NetLabels
	\STO/SAFE_IN_A
	\STO/SAFE_IN_A


	\STO/SAFE_IN_B
	Pins
	TP12-1

	NetLabels
	\STO/SAFE_IN_B
	\STO/SAFE_IN_B


	ABSENC1_CLK
	NetLabels
	ABSENC1_CLK
	ABSENC1_CLK


	ABSENC1_CLK_N
	Pins
	D17-6
	P5-21

	NetLabels
	ABSENC1_CLK_N
	ABSENC1_CLK_N
	ABSENC1_CLK_N


	ABSENC1_CLK_P
	Pins
	D17-1
	P5-23

	NetLabels
	ABSENC1_CLK_P
	ABSENC1_CLK_P
	ABSENC1_CLK_P


	ABSENC1_DATA
	NetLabels
	ABSENC1_DATA
	ABSENC1_DATA


	ABSENC1_DATA_N
	Pins
	D17-4
	P5-25

	NetLabels
	ABSENC1_DATA_N
	ABSENC1_DATA_N
	ABSENC1_DATA_N


	ABSENC1_DATA_P
	Pins
	D17-3
	P5-27

	NetLabels
	ABSENC1_DATA_P
	ABSENC1_DATA_P
	ABSENC1_DATA_P


	ABSENC2_CLK
	NetLabels
	ABSENC2_CLK
	ABSENC2_CLK


	ABSENC2_CLK_N
	Pins
	D18-4
	P5-22

	NetLabels
	ABSENC2_CLK_N
	ABSENC2_CLK_N
	ABSENC2_CLK_N


	ABSENC2_CLK_P
	Pins
	D18-3
	P5-24

	NetLabels
	ABSENC2_CLK_P
	ABSENC2_CLK_P
	ABSENC2_CLK_P


	ABSENC2_DATA
	NetLabels
	ABSENC2_DATA
	ABSENC2_DATA


	ABSENC2_DATA_N
	Pins
	D18-6
	P5-26

	NetLabels
	ABSENC2_DATA_N
	ABSENC2_DATA_N
	ABSENC2_DATA_N


	ABSENC2_DATA_P
	Pins
	D18-1
	P5-28

	NetLabels
	ABSENC2_DATA_P
	ABSENC2_DATA_P
	ABSENC2_DATA_P


	AN1_IN_N
	Pins
	MOV4-1
	P2-10

	NetLabels
	AN1_IN_N
	AN1_IN_N
	AN1_IN_N


	AN1_IN_P
	Pins
	MOV3-1
	P2-12

	NetLabels
	AN1_IN_P
	AN1_IN_P
	AN1_IN_P


	AN1_N
	Pins
	C82-1
	R80-2

	NetLabels
	AN1_N
	AN1_N


	AN1_P
	Pins
	C82-2
	R79-2

	NetLabels
	AN1_P
	AN1_P


	AN2_IN_N
	Pins
	MOV1-1
	P2-4

	NetLabels
	AN2_IN_N
	AN2_IN_N
	AN2_IN_N


	AN2_IN_P
	Pins
	MOV2-1
	P2-6

	NetLabels
	AN2_IN_P
	AN2_IN_P
	AN2_IN_P


	AN2_N
	Pins
	C81-1
	R67-2

	NetLabels
	AN2_N
	AN2_N


	AN2_P
	Pins
	C81-2
	R66-2

	NetLabels
	AN2_P
	AN2_P


	AN_OUT
	Pins
	D29-2
	D29-9
	P2-11
	R119-2

	NetLabels
	AN_OUT
	AN_OUT
	AN_OUT


	AN_OUT1
	Pins
	R116-1

	NetLabels
	AN_OUT1
	AN_OUT1


	BOOT/TX_3V3
	Pins
	D29-1
	D29-10
	P2-13
	R120-1
	R121-1

	NetLabels
	BOOT/TX_3V3
	BOOT/TX_3V3
	BOOT/TX_3V3


	BRAKE_CURRENT
	Pins
	D27-6
	P2-8

	NetLabels
	BRAKE_CURRENT
	BRAKE_CURRENT
	BRAKE_CURRENT


	BRAKE_OUT_N
	Pins
	P7-6

	NetLabels
	BRAKE_OUT_N
	BRAKE_OUT_N


	BRAKE_OUT_P
	Pins
	P7-5

	NetLabels
	BRAKE_OUT_P
	BRAKE_OUT_P


	BRAKE_SUPPLY
	Pins
	C21-2
	C24-2
	P7-2

	NetLabels
	BRAKE_SUPPLY
	BRAKE_SUPPLY


	CAN_N
	Pins
	D30-1
	P2-17
	P2-18

	NetLabels
	CAN_N
	CAN_N
	CAN_N
	CAN_N


	CAN_P
	Pins
	D28-1
	P2-19
	P2-20

	NetLabels
	CAN_P
	CAN_P
	CAN_P
	CAN_P


	CAN_RX
	NetLabels
	CAN_RX
	CAN_RX


	CAN_TX
	NetLabels
	CAN_TX
	CAN_TX


	DIG_ENC_1A
	NetLabels
	DIG_ENC_1A
	DIG_ENC_1A


	DIG_ENC_1B
	NetLabels
	DIG_ENC_1B
	DIG_ENC_1B


	DIG_ENC_1C
	NetLabels
	DIG_ENC_1C
	DIG_ENC_1C


	DIG_HALL_1_IN
	Pins
	D16-4
	P5-12
	R52-2
	R59-2

	NetLabels
	DIG_HALL_1_IN
	DIG_HALL_1_IN
	DIG_HALL_1_IN


	DIG_HALL_2_IN
	Pins
	D16-1
	P5-10
	R53-2
	R60-2

	NetLabels
	DIG_HALL_2_IN
	DIG_HALL_2_IN
	DIG_HALL_2_IN


	DIG_HALL_3_IN
	Pins
	D16-3
	P5-8
	R54-2
	R61-2

	NetLabels
	DIG_HALL_3_IN
	DIG_HALL_3_IN
	DIG_HALL_3_IN


	DIG_HALL_A
	Pins
	C77-2
	R59-1

	NetLabels
	DIG_HALL_A
	DIG_HALL_A


	DIG_HALL_B
	Pins
	C76-2
	R60-1

	NetLabels
	DIG_HALL_B
	DIG_HALL_B


	DIG_HALL_C
	Pins
	C75-2
	R61-1

	NetLabels
	DIG_HALL_C
	DIG_HALL_C


	ECAT_CAN_ERR
	Pins
	R134-1

	NetLabels
	ECAT_CAN_ERR
	ECAT_CAN_ERR


	ECAT_CAN_ERR_ANODE
	Pins
	LED5-2
	R134-2
	TP4-1

	NetLabels
	ECAT_CAN_ERR_ANODE


	ECAT_CAN_RUN
	Pins
	R131-1

	NetLabels
	ECAT_CAN_RUN
	ECAT_CAN_RUN


	ECAT_CAN_RUN_ANODE
	Pins
	LED4-2
	R131-2
	TP2-1

	NetLabels
	ECAT_CAN_RUN_ANODE


	ENC_A_IN_N
	Pins
	D14-4
	P5-11

	NetLabels
	ENC_A_IN_N
	ENC_A_IN_N
	ENC_A_IN_N


	ENC_A_IN_P
	Pins
	D14-3
	P5-13

	NetLabels
	ENC_A_IN_P
	ENC_A_IN_P
	ENC_A_IN_P


	ENC_B_IN_N
	Pins
	D15-1
	P5-7

	NetLabels
	ENC_B_IN_N
	ENC_B_IN_N
	ENC_B_IN_N


	ENC_B_IN_P
	Pins
	D15-6
	P5-9

	NetLabels
	ENC_B_IN_P
	ENC_B_IN_P
	ENC_B_IN_P


	ENC_Z_IN_N
	Pins
	D15-3
	P5-3

	NetLabels
	ENC_Z_IN_N
	ENC_Z_IN_N
	ENC_Z_IN_N


	ENC_Z_IN_P
	Pins
	D15-4
	P5-5

	NetLabels
	ENC_Z_IN_P
	ENC_Z_IN_P
	ENC_Z_IN_P


	ETH0_RX_N
	Pins
	P3-7

	NetLabels
	ETH0_RX_N
	ETH0_RX_N


	ETH0_RX_P
	Pins
	P3-6

	NetLabels
	ETH0_RX_P
	ETH0_RX_P


	ETH0_TX_N
	Pins
	P3-5

	NetLabels
	ETH0_TX_N
	ETH0_TX_N


	ETH0_TX_P
	Pins
	P3-4

	NetLabels
	ETH0_TX_P
	ETH0_TX_P


	ETH1_RX_N
	Pins
	P4-7

	NetLabels
	ETH1_RX_N
	ETH1_RX_N


	ETH1_RX_P
	Pins
	P4-6

	NetLabels
	ETH1_RX_P
	ETH1_RX_P


	ETH1_TX_N
	Pins
	P4-5

	NetLabels
	ETH1_TX_N
	ETH1_TX_N


	ETH1_TX_P
	Pins
	P4-4

	NetLabels
	ETH1_TX_P
	ETH1_TX_P


	FAULT_SIGNAL
	Pins
	R130-1

	NetLabels
	FAULT_SIGNAL
	FAULT_SIGNAL


	FAULT_SIGNAL_ANODE
	Pins
	LED1-2
	R130-2
	TP3-1

	NetLabels
	FAULT_SIGNAL_ANODE


	GND_D
	Pins
	C12-1
	C45-1
	C53-1
	C65-1
	C67-1
	C69-1
	C73-1
	C74-1
	C75-1
	C76-1
	C77-1
	C78-2
	C79-2
	C80-1
	D14-2
	D14-5
	D15-2
	D15-5
	D16-2
	D16-5
	D16-6
	D17-2
	D17-5
	D18-2
	D18-5
	D19-2
	D22-2
	D22-5
	D23-2
	D23-5
	D27-2
	D27-5
	D28-2
	D29-3
	D29-8
	D30-2
	L10-2
	LED1-1
	LED4-1
	LED5-1
	MOV1-2
	MOV2-2
	MOV3-2
	MOV4-2
	NTsafu1-2
	NTSminem1-2
	P2-2
	P2-15
	P2-16
	P2-S1
	P2-S2
	P5-1
	P5-6
	P5-29
	P5-30
	P5-S1
	P5-S2
	R100-1
	R122-1
	R126-1
	TP7-1
	TP13-1
	TP16-1
	TP18-1
	U23-0
	U23-4

	NetLabels
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D
	GND_D


	GND_P
	Pins
	C7-2
	C21-1
	C24-1
	C37-1
	C41-2
	C42-1
	C44-2
	C49-2
	C83-2
	D12-2
	NTsafu1-1
	NTSminem1-1
	P1-2
	P1-S1
	P1-S2
	P7-3
	P7-4

	NetLabels
	GND_P


	GPI1
	Pins
	C79-1
	R123-2

	NetLabels
	GPI1
	GPI1


	GPI2
	Pins
	C78-1
	R128-2

	NetLabels
	GPI2
	GPI2


	GPO1
	Pins
	R127-2

	NetLabels
	GPO1
	GPO1


	GPO2
	Pins
	R124-2

	NetLabels
	GPO2
	GPO2


	IN1_3V3
	Pins
	D27-4
	P2-3
	R122-2
	R123-1

	NetLabels
	IN1_3V3
	IN1_3V3
	IN1_3V3


	IN2/RX_3V3
	Pins
	D27-1
	P2-5
	R126-2
	R128-1

	NetLabels
	IN2/RX_3V3
	IN2/RX_3V3
	IN2/RX_3V3


	MOTOR_TEMP_IN
	Pins
	D19-1
	P5-4
	R103-1
	R114-2

	NetLabels
	MOTOR_TEMP_IN
	MOTOR_TEMP_IN
	MOTOR_TEMP_IN


	MOTOR_TEMP_RET
	Pins
	L10-1
	P5-2

	NetLabels
	MOTOR_TEMP_RET
	MOTOR_TEMP_RET


	NC/PG
	NetC65_2
	Pins
	C65-2
	R100-2
	R101-1
	U23-5


	NetC69_2
	Pins
	C69-2
	R116-2
	U23-3


	NetL7_1
	Pins
	L7-1


	NetP2_14
	Pins
	P2-14


	NetP5_14
	Pins
	P5-14


	NetP5_15
	Pins
	P5-15


	NetP5_16
	Pins
	P5-16


	NetR66_1
	Pins
	R66-1


	NetR67_1
	Pins
	R67-1


	NetR79_1
	Pins
	R79-1


	NetR80_1
	Pins
	R80-1


	NetR119_1
	Pins
	R119-1
	U23-1
	U23-2


	OUT1/SDA_3V3
	Pins
	D29-5
	D29-6
	P2-7
	R127-1
	R136-1

	NetLabels
	OUT1/SDA_3V3
	OUT1/SDA_3V3
	OUT1/SDA_3V3


	OUT2/SCL_3V3
	Pins
	D29-4
	D29-7
	P2-9
	R124-1
	R137-1

	NetLabels
	OUT2/SCL_3V3
	OUT2/SCL_3V3
	OUT2/SCL_3V3


	PE1
	Pins
	H1-1
	H2-1
	P3-8
	P3-S1
	P3-S2
	P4-8
	P4-S1
	P4-S2


	PE2
	Pins
	C41-1
	H3-1
	H4-1
	P6-4
	P6-S1
	P6-S2
	P7-0


	PH_A
	Pins
	P6-3

	NetLabels
	PH_A
	PH_A


	PH_B
	Pins
	P6-2

	NetLabels
	PH_B
	PH_B


	PH_C
	Pins
	P6-1

	NetLabels
	PH_C
	PH_C


	PHY0_RX_N
	Pins
	D22-6

	NetLabels
	PHY0_RX_N
	PHY0_RX_N
	PHY0_RX_N


	PHY0_RX_P
	Pins
	D22-4

	NetLabels
	PHY0_RX_P
	PHY0_RX_P
	PHY0_RX_P


	PHY0_TX_N
	Pins
	D22-3

	NetLabels
	PHY0_TX_N
	PHY0_TX_N
	PHY0_TX_N


	PHY0_TX_P
	Pins
	D22-1

	NetLabels
	PHY0_TX_P
	PHY0_TX_P
	PHY0_TX_P


	PHY1_RX_N
	Pins
	D23-4

	NetLabels
	PHY1_RX_N
	PHY1_RX_N
	PHY1_RX_N


	PHY1_RX_P
	Pins
	D23-6

	NetLabels
	PHY1_RX_P
	PHY1_RX_P
	PHY1_RX_P


	PHY1_TX_N
	Pins
	D23-3

	NetLabels
	PHY1_TX_N
	PHY1_TX_N
	PHY1_TX_N


	PHY1_TX_P
	Pins
	D23-1

	NetLabels
	PHY1_TX_P
	PHY1_TX_P
	PHY1_TX_P


	PWM_BRAKE
	Pins
	TP19-1

	NetLabels
	PWM_BRAKE
	PWM_BRAKE


	SAFETY_IN_A
	Pins
	P3-1
	P4-1

	NetLabels
	SAFETY_IN_A
	SAFETY_IN_A
	SAFETY_IN_A


	SAFETY_IN_B
	Pins
	P3-3
	P4-3

	NetLabels
	SAFETY_IN_B
	SAFETY_IN_B
	SAFETY_IN_B


	SAFETY_RETURN
	Pins
	P3-2
	P4-2

	NetLabels
	SAFETY_RETURN
	SAFETY_RETURN
	SAFETY_RETURN


	TEMP_MOTOR
	Pins
	C80-2
	R114-1

	NetLabels
	TEMP_MOTOR
	TEMP_MOTOR






