SM Standoffs

oL pe
0, 0,

HV
P1

mq) =

P2

P3
—ewr o [

ITerminal rating = 11.2 Arms. I

PE WURTH_9774030951R PE

MillMax_9801-0-15-15-23-27-10-0

Signal Connectors to Capitan NET

GND A 01 GND A 01 GND A

MOTOR_TEMP

e
—
—
—
—
[MOTOR_TEWP >———————

HALL 1
HALL 2
HALL 3

Feedback Connector

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

[}

01 GND D

01 GND A

01 GND D

el DIG_ENC_1A

e DIG_ENC_1B

b DIG_ENC_1Z

e DIG_ENC 2A
DIG_ENC_2B
DIG_ENC 27

ABSENCL CLK

01 GND D

01 GND D

(ENARNANANERN)

ARRAREATY

GND D 01 GND D 01 GND D

P6
HIROSE_DF12NB_(3.0)-60DS-0.5V_(51)

Power Pluggable Contacts

01 PH C

+3.3V_REF i

+5V_D

{_MAGNETICS_CT

GPO4
GPI2

Capitan NET Servo Drive

Capitan_NET

Interface Connector

Male connector
(Pinout mirrored on PCB to mate the female)
01 PE3

01 GND A

—
1%

—

01 GND D

+1.65V_REF >

01 GND D

01 5V D

01 5V D

01 GND D

01 GND D

01 GND D

e +3.3V_D

01 GND D
GPI1 |

ABSENC2 DATA

T’TT

GPO1
GPO3
STO1

GPI3 |
ABSENC2_CLK

GPO2

GPI4 ]

01 GND D

ST02_|

PWM_BRAKE

BOOT

CAN_TX
CAN_RX

L

{_ FAULT_SIGNAL
01 GND D

01 GND D

01 GND D

ECAT CAN RUN

ETHO LED_LINK

PHYO TX P
PHYO_TX_N
PHYO0_RX_P
PHY0_RX_N

11
l“

ML

ECAT_CAN_ERR

ETH1 LED LINK >

PHY1 TX P
PHY1 TX_N

PHY1 RX P

01 GND D

PHY1 RX_N
01 GND D

HIROSE_DF12NB(3.0)-80DS-0.5V/(51)

Recommendations

Clearance & Creepage

Environmental conditions:
Pollution degree 11
Overvoltage category Il

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

Min. clearance: 0.25 mm
Min. creepage (Capitan): 0.063 mm
Min. creepage (Everest): 0.1 mm

Min. clearance: 0.625 mm
Min. creepage (Capitan): 0.126 mm
Min. creepage (Everest): 0.2 mm

*Everest data indicated for compatibility
between products.

Protective Earth (PE) to non-accessible nets:

Protective Earth (PE) to user-accessible nets:

Layer Stack

Height limits under the Capitan NET

Layer Stack definition (6 layers):

TOP: components, tracks and GND_D.
MID1: GND_D.

MID2: signal tracks, GND_D.

MID3: power supplies.

MIDA4: signal tracks, GND_D.

BOT: components, tracks and GND_D.

Board to board height is 3mm.

Do not place any component taller than 1
mm under the Capitan NET.

Do not place any circuit that could generate
electrical noise or EMI under the PHY
modules.

Find instructions on layer MECHANICAL 5.

Title

01_AxisA_CapitanNET_Module.SchDoc
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SM Standoffs Power Pluggable Contacts Capitan NET Servo Drive

HV

q) P11
POW_SUP

Recommendations

Clearance & Creepage
P13 0
[oNbP | o L

P14
02 PE3 - 1 o2pHB
0 0 ITerminal rating = 11.2 Arms. I

PE WURTH_9774030951R PE P15

- 1 opHA @

MillMax_9801-0-15-15-23-27-10-0 Capitan_NET

Environmental conditions:
Pollution degree 11
Overvoltage category Il

Nets non-related to safety:
Min. clearance: 0.125 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 (Capitan): 0.063 mm
Signal Connectors to Capitan NET Min. creepage (Everest): 0.1 mm
Protective Earth (PE) to user-accessible nets:
Min. clearance: 0.625 mm
Min. creepage (Capitan): 0.126 mm
Min. creepage (Everest): 0.2 mm

Feedback Connector Interface Connector

Male connector Male connector
(Pinout mirrored on PCB to mate the female) (Pinout mirrored on PCB to mate the female)
02 PE3

—

7] 7] *Everest data indicated for compatibility

between products.

GND A |_02.6ND A 02 GND A +3.3V_REF ‘ —
‘ 02 GND A +1.65V_REF

02 GND D 02 GND D
5V D 02 5V D 02 5V D

02 GND D 02 GND D

MOTOR_TEMP ({_MAGNETICS_CT 02 3.8V D +33V.D »
02 GND_D

02 GND D 02 GND D

HALL_1 ‘ GPO4 GPIL |
HALL 2 e GPI2 GPI3_|
HALL 3 02 GND D >H
02 GND D DIG ENC 1A e 1 ABSENC2 CLK
02 33V D DIG_ENC_1B ABSENC2_DATA —

28D D DIG_ENC_1z
233 D DIG_ENC 2A GPOL ERG7
DIG_ENC_2B GPO3 GPI4_]
t DIG_ENC 2Z STO1 STO2 |
— 2 Gb D [ FAULT SIGNAL
ABSENC1_CLK | 02 GND D

Layer Stack

e
—
—
—
—
[MOTOR_TEWP >——————

Layer Stack definition (6 layers):

TOP: components, tracks and GND_D.
MID1: GND_D.

MID2: signal tracks, GND_D.

MID3: power supplies.

MIDA4: signal tracks, GND_D.

BOT: components, tracks and GND_D.

|

PWM_BRAKE

02 GND D
02 GND D

Height limits under the Capitan NET

BOOT

CAN_TX
CAN_RX

Board to board height is 3mm.

Do not place any component taller than 1
mm under the Capitan NET.

Do not place any circuit that could generate
electrical noise or EMI under the PHY
modules.

(ENARNANANERN)

ARRAREATY

HTLTTL
MALLLLELLLL

i
l“

02 GND D

GND D 02 GND D 02 GND D

ECAT_CAN_ERR
ECAT CAN RUN i
P16 ETHO LED_LINK ETH1 LED LINK >

HIROSE_DF12NB_(3.0)-60DS-0.5V_(51) PHY0 TX P PHY1 TX_P

PHYO_TX_N PHY1 TX N
PHYO0_RX_P PHY1 RX P

PHY0 RX N PHY1 RX_N
02 GND D 02 GND D

Find instructions on layer MECHANICAL 5.

Title 02_AxisB_CapitanNET_Module.SchDoc
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<-- To the cable I

I To PHY modules -->
T1 o~
Isolated Isolated (7) S = PHY RX P
Isolated
@ == 1 L9 4 o3RxP D .
[ ETHRX P Y @ 5 U 6
| o~ 3 o0n e n s S0l G MAGNETICS_CT
ETH_RX_N AN )
i | ORI [ ok
Isolated Isolaled@ ALT4532P'181—TOSG EEYAREN low power applications
R19 | c13 c1s
PE Isolated 75R El ——100nF == 1uF
1% = 16V 10V
GND_ETH C12 | GND_D
1000pF 112000V g
Connect to drive chassis (PE), R20 %l Cl4
or Ethernet (CAT7) chassis, 75R 2 l ——100nF
1% 16V
I o~
Isolated Isolated (7) 5 I L PHY TX P_]
@ -~ 4 L10 4 | L !
CETH_TX_P A Y Y\ & BTXP 3 | 6
2 — 3 03 TXN D l .
{ETH_TX_N VY, d)
d) SRF2012A-900YA Isolated 4 | 2 —~
Isolated (7)) PHY TX N |
Isolated

ALT4532P'181-TOSG

Port naming criteria: same as PHY

Title 03_Ethernet_Magnetics_to_Cable.SchDoc
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<-- To the cable I

I To PHY modules -->
T3 o~
Isolated isolated (7) 5 I 1 PHY RX P >
Isolated
@ 1 L11 4 04 RXN . .
[ ETHRX P A @ 5 U 6
| o~ 3 on s s S0l G MAGNETICS_CT
ETH_RX_N AN )
i ORI [ ok
Isolated Isolaled@ ALT4532P'181—TOSG EEYAREN low power applications
R25 | c22 c24
PE Isolated 75R El ——100nF == 1uF
1% = 16V 10V
GND_ETH C21 | GND_D
1000pF 112000V g
Connect to drive chassis (PE), R26 %l C23
or Ethernet (CAT7) chassis, 75R 2 l ——100nF
1% 16V
Ira o~
Isolated Isolated (7) 5 I 1 PHY TX P_|
@ -~ LI 4 | L !
ETH_TX_P Y Y4 04 XN s [ 6
2 — 3 o04aTXP P l .
ETH_TX_N VY, d)
d) SRF2012A-900YA Isolated 4 | 2 —~
Isolated (7)) PHY TX N |
Isolated

ALT4532P'181-TOSG

Port naming criteria: same as PHY

Title 04_Ethernet_Magnetics_to_Cable.SchDoc
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A_MAGNETICS CT

Typically 3.3V but could
be lower voltage for
low power applications

<-- To Axis A To Axis B -->
— 5 T5 1 —
[ A_PHY_TX N § g B_PHY RX N
3 -8 B_MAGNETICS_CT
# | Typically 3.3V but could
4 2 : be lower voltage for
[LAPHY TX P ALT4532P-181-T05G EREHYARXEE low power applications
C20 C16 C18 C25
—1uF —==100nF ——100nF 1uF
10V 16V 16V ov
GND_D
C17 C19
— 100nF — 100nF
16V T6 . 16V
{A_PHY_RX N BPHYTXN\
3 § g 6
- 4 # 2 -
<{_A_PHY_RX_P BPHYTXP\

ALT4532P4181-T05G

Port naming criteria: Tx to Rx

Title 05_Ethernet_Magnetics_Inter-Board.SchDoc
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HV
L13 @

— . BRAKE DIODE K
+5V_D — .
1000Z
Cc27 D14
100nF gRad HV saiora 80 V max. recommended voltage
3100K
16V U6 1% i
PWM_BRAKE 1 - I - N BRAKE_OUT
| [
2 oD vee 2 D13
o v e R21 . 220R BZT585B9V1T-7 o Q1
o 1%,203mW - = SIS468DN-T1-GE3
SN74LVC1G57DCKR
| R23 -
320K
0
1% \| 06 BR OC
C26 c28 A
—uF M—K = u7B lR22
10V U7A 10V MBT2222ADW1T1G 2550mohm
L14 MBT2222ADW1T1G 1%
GND_D —1 GND_P
1000Z

Shortcircuit limit can be approximated by: 0.4/Rsense

Title 06_Brake_OC_Protected.SchDoc
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HV

1
LS Q BRAKE_DIODE_K
[+vD | =1 ’ -
10002 l 30 - " b16
100nF 2100k S310FA
v U8 08 ©)
[ PWM_BRAKE 1l N2 8o BRAKE_OUT
2 &N vee =2 D15
1 , L R0 220m  BZTSSBOVITY |\ 1
1%, 20mw R =1 % sis468DN-T1-GE3
SN74LVCIG57DCKR
| R27 _
$ 20K
0
1% \l 07 BR OC
c29 c31 o
— LuF —QrEROC —t = u9B lr30
10V U9A 10V MBT2222ADWIT1G $050mohm
L16 MBT2222ADWITIG 1%
GND_D {—1 GND_P
10002

Shortcircuit limit can be approximated by: 0.4/Rsense

60 V max. recommended voltage

Title 07_Brake_OC_Protected.SchDoc
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+16 kV IEC ESD protection is typically enough for a housed system.

If additional ESD protection is required, CDSOT23-SM712 is suggested. SLO/DATA P |
L17 u10 Pulse withstanding | R36
— 1 08 DATAP | R32 .. 10R 1% S120R
+3.3V_D =} Vee A [ : ooy
ABSENC DATA 24 q g |al—osDaTaN | R33 . 10R 1% [ SLO/DATA N |
==
ABSENC_CLK —4——35{ o 7z fab—Ooolkp | R34 ,\\IOR 1% [ [ MAICLK P>
==
) 44 oo v hgS 0B CIKN R35 .'.'.'lOR 1% 5 5 MA/CLK N
C32 C33 | R31 SN65HVD71DR
——1uF 100nF 3: 10K Fail-safe transceiver
ov 16V 1%
GND_D ¢ |
Mount only in noisy environments 4T
8
2
R T
B
5
3 Y
D 6
Z

Title 08_Absolute_Encoder_50Mbps.SchDoc
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+16 kV IEC ESD protection is typically enough for a housed system.

If additional ESD protection is required, CDSOT23-SM712 is suggested. SLO/DATA P |
Lis Uil Pulse withstanding | Ra2
— 1 09 DATA P | R38 ., 10R 1% S120R
+3.3V_D =t Vee A [ : ooy
ABSENC DATA 24 q g |al—oeDaTaN | R39 . 10R 1% [ SLO/DATA N |
==
ABSENC_CLK —4——35{ o 7 fab—0oclkp | R40 \\\I0R 1% [ [ MAICLK P>
==
) 44 oo v kS 09 CKN R41 .'.'.'lOR 1% 5 5 MA/CLK N
C36 C37 | R37 SN65HVD71DR
——1uF 100nF 3: 10K Fail-safe transceiver
ov 16V 1%
GND_D ¢ |
Mount only in noisy environments 4T
8
2
R T
B
5
3 Y
D 6
Z

Title 09_Absolute_Encoder_50Mbps.SchDoc
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+16 kV IEC ESD protection is typically enough for a housed system.

—
If additional ESD protection is required, CDSOT23-SM712 is suggested. SLO/DATA P |
L1 u12 Pulse withstanding | Rag
% 3 120R
[+33V D } — 11 A hy820DATAP | R44 \IO0R 1 b3
10002 - = . % o~
ABSENC DATA 24 q g |al—loDaTaN | R45,,,10R 1% [ SLO/DATA N |
e -
ABSENC_CLK —4——35{ o 7 fab—toclkp | R46 ,\\I0R 1% [ [ MAICLK P>
==
o —
) 44 oo v hgf 10 CKN R47 .'.'.'lOR 1% 5 5 MA/CLK N
==
C40 C41 | R43 SN65HVD71DR
——1uF 100nF 3: 10K Fail-safe transceiver
ov 16V 1%
GND_D ¢ |
Mount only in noisy environments 4T
8
2
R T
B
5
3 Y
D 6
Z

Title 10_Absolute_Encoder_50Mbps.SchDoc
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+16 kV IEC ESD protection is typically enough for a housed system.

—
If additional ESD protection is required, CDSOT23-SM712 is suggested. SLO/DATA P |
L2o u13 Pulse withstanding | Rs4
% 3 120R
[+33V D } — 11 A hg821DATAP | RS0, \I0R 1 b3
10002 - = . % o~
ABSENC DATA 24 q g |al—iLDatan | R51,,10R 1% [ SLO/DATA N |
==
ABSENC_CLK —4——35{ o 7 fab—rake | RS2 \\\I0R 1% [ [ MAICLK P>
==
0,
) 44 oo v hgf 11 CKN R53 .'.'.'lOR 1% 5 5 MA/CLK N
==
C44 C45 | R49 SN65HVD71DR
——1uF 100nF 3: 10K Fail-safe transceiver
ov 16V 1%
GND_D ¢ |
Mount only in noisy environments 4T
8
2
R T
B
5
3 Y
D 6
Z

Title 11_Absolute_Encoder_50Mbps.SchDoc
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8V to 60 V maximum input range

Alternatives:

ISISS32LDN-T1-GE3
ISISS30LDN-T1-GE3
ISISS42LDN-T1-GE3

[VIN 3 @HV SIS128LDN-T1-GE3
No UVLO
240 ms OFF time after short-circuit
C56 || 1uF
25 ¢ 1110V MOSFET Vgs min = 3.5V
. Frequency set to ~240 kHz
Input capacitance = 6 uF R55 _ 13K7
W2
) soc 1% H (D UVLO HB ~3V.
C48 C52 Soft start time = 1.2 ms ul4 |
1uF 1uF 4 C57 || _10nF I i)HV = 3
—l_loowx7s 100V/X7S 250c I 50V ] L1 i e —18 cer |—] T SIS468DN-T1-GE3
P el Ramp capacitor i oo 19 ——1uF p17 150 0¢
) C58 || 680pF Always active EN HO 10V 175\/OZCF’I\ 12HM3/H For 20% ripple @ 9 A Output capacitors for <50 mV ripple
[ 525 oc 1150V/C0G 3 rrsyne w20 125 oC L2l A~~~ 22uH ) [ 5v bcoe]
ijl'g qu'\:?v Compensation for Cout 10 ~ 22 pF 7« Lo b8 Bootstrap d) ES'LQO-CMMZZOYFP c65 c66 c67 lcm 505V out
100V/XTS | 100V/X7S C59 || _18pF 5 | pawp HV ——10uF 10uF ——=10uF 10uF 5 A nominal
125 o¢ 125 o¢ 1250 [ 50V 1 cs k2 — 4 lcont=2.3 A 10V/XTT | 10V/XT7T | 10V/XTT | 10V/IX7T 9 A peak
_ R56 .., 1K2 C60 |[47nF 9 i } Isat=3.1 A 0 0 0
W e comp - =] % SIS468DN-T1-GE3 | | |'> 15 uH @ 1sat {
csG 150 °C —
[ 8 11 L [L0 WF alternatives:
FB DEMB Alternatives:
C50 C54 Output voltage divider . 0805, 10 V, X7R:
1uF 1uF 10— vour o 2 Shielded 232 CL21B106KPQNFNE
—1_100V/X7S—1_100V/X7S ETQ-P3M220KVN
1250 125.9C | R57 i; L veex AGND 34 emi-shield. 2.3 A [1206, 25 V, X7R
b3 i‘/j“ vee FE® SR59 ISRNG045TA-220M (it 6H /206K
c6l C62 LM5116MH 125 oc $25mohm
[ [ 0
cs1 Cs5 RS I igi)/n': I ig'\:/ Ve min = 4.5V o
——100nF —=—100nF | R58 . . c63 T
100V/X7S | 100V/X7S 31K2 12sec g 1% —1F sense for 4.88 Amax.
125 oC 125 oC 1% 10V
155 °C 125 °C
GND_DCDC

Version

Revision i058A-H1-1.0.0
Not in version control

Date:16/04/2024

Carrer Avila, 124, 2B
08018 Barcelona Spain
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Title 12_DCDC_8V_to_60V_in_5V_out_1500mA.SchDoc
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Calculations:

 Max input current = 50 mA
- Typ. Input impedance = 23.9 kQ

1000 g ! This &V i full
E Coupled device Min. input voltage = 24 V/ * 0.85 = 20.4 V/ 1000 £ . is & Vinput must be fully
/ 5 250 Min. photodiode Vf @ 0.5 mA, with derating for 100°C =1V *0.9 = 0.9 V (fig. 1) E Vee=2v E el 2mA against overvoltage,
g o = \ Max. photodiode Vf @ 0.5 mA, with overating for 0°C = 1V * 1.05 = 1.05 V (fig. 1) _ F z 3 / 1t, and have the power
£ £ 200 N g 10 £t ———T" 1mA | <100 mW.
é a PhO'O"a"S'SlO\ iAbsolute max. photodiode forward current (If) = 60 mA H E § 1 f
3 5 %0 Max. photodiode If (one resistor fails in short) = (60 V - 0.9 V) / 15 kQ = 3.94 mA S oL 3 E 05mA
B / H IR-diode \ \\ Min. resistor power rating with 50 % derating factor = ((60 V ~ 2) / 15 kQ) / 0.5 = 465 mW 5 E 5 r
g & 100 H F / 2 i
I? ! = \\\ Absolute max. photodiode power dissipation with derating for 100 °C = 25 mW (fig. 2) 8 1L 8 ! E g2 mA
u 96 2 50 \E IMax. photodiode power dissipation = 3.94 mA * 1.05 V = 4.137 mW o E o F 0.1 mA
0.1 o o IMin. photodiode If = (20.4 VV - 0.9 V) / (2 * 15 kQ) = 650 pA oLl vl i o b Bl
00 04 08 12 16 20 ) 0 40 8 120 Typ. output collector current (Iic) for 2 Capitan =5V / (220 Q + (1.2 kQ || 23.9 kQ || 23.9 kQ)) = 3.82 mA 01 1 10 100 01 1 10 100
Fig. 1 V¢ - Forward Voltage (V) Fig. 2 Tams - Ambient Temperature (°C) 14393 I - Forward Gurrent (mA) 14304 Vee- Collector Emitter Voltage (V)
min. CTR (Ic/If)= 600
CHANNEL A VOLTAGE MONITOR
Current limiter + EFT || Noise filter Polarity SSR isolator Output [sectons:
24V £15 % inputs ' : +Vin (max): 80 V )
60 V tolerant and Surge protection protection + Ovenvoltage protection: 5.8 V £2 %
+ Undervoltage protection (max): 2.45 V
Safety Isolated Safety Isolated Safety Isolated
@ @ @ @ @ @ l Safety Safety +5V_SAFE
R60 ., 15k R62 ,,, 15k U15
[ STOLIN wLSk T Aok Ly » . I \ @ res 2208 ® o S T IF—
Max. clampin C68 :l T 1%,200mW ]
Safety Isolated - clamping 10nF ] ¥
voltage = 60 V D18 50V D20 'l TI
@ @ SD36C-01FTG [\ BAS16P2T5G 2 ! 3 STo1 » ¥l
R - 5
SIQRIET ) TCMD1000 |Re6 | R70 c70
In case a resistor fails in short, the fc (-3 dB) = 530 Hz N 3: 10K 3: 10K =—=10nF Safety
other would be sufficient even at 60 V Max heat d|55|p4|on = 100 mw 1% 1% 50V
Do not mount l
M
Safety Safety Isolated Safety Isolated l
Safety ©
SR R61 ., 15| R63 . 15k [| ¥ vis | @ u17
d) W T W1 T\ - 1 | 4 R69 ... 220R 7 [ out GATE 1N L
C69 :' “19%,200mW
Isolated D19 ég{]/': D21 A ) R s
SD36C-01FTG )\ BAS16P2T5G = | 3 STO2 » c72 5 GND PWRGD —=
' TCMD1d0 [rRe7  |[R71 cr1 d) B TV G oN L8
l S10K 210K =—=10nF Safety
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l Always ON
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CHANNEL B
Capitan input specs: Overcurrent protection is missing, but current is already
F Max. VIL=0.8V limited by resistor.
- Min. VIH =28V
 Max. input working voltage = 7 V [Thermal shutdown is also missing, but is not mandatory.
- Max. input failure voltage = 26.4 V
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Embedded protections:
+ Over-current
+ Reverse current
+ Under-voltage (UVLO)
+ Over-temperature

[Target feedback is RLS AksIM-2:
+ Max current consumtion (no load): 150 mA
+ Typ. 5V-based RS422 load: 5/120 = 40 mA
+ Max. ~200 mA per sensor
+ Total max. 800 mA per 4 sensors

AksIM-2 datasheet

Absolute Vin max. = 6 V Ui8
+5V_D 11 Vin vout > — +5V_OUT
L3 ON
C73 C74 2 4 C75
——10uF =—100nF GND fset ——10uF
10V/IX7T 16V FPF2125 | R72 10VIXTT
S 430R
1%
GND_D

430 Q for m
750 Q for m

in. 800 mA limit (for 4 encoders) 4T

in. 460 mA limit (for 2 encoders only)
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https://www.rls.si/eng/fileuploader/download/download/?d=1&file=custom%2Fupload%2FMBD01_06_EN_datasheet.pdf
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ESD Protections AXIs
DC Bus

+DC_BUS

Motor A Temp.

D1

SMBJ54A

<l mA @ 60V

87.1 V max. clamping

Ethernet

PHY IN TX P PHY IN TX N

Capitan NET Axis A

CapitanNET_Module_Axis_A
01_AxisA_CapitanNET_Module.SchDoc
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D
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A_GND_A

STO1
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Alternative EMI filter:
CM44407111R-11

POW_SUP

GND_P
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Power Train

+5V_D
GND_D

+3.3V.D
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+1.65V_REF

BOOT
FAULT_SIGNAL

Logic supply
& Safety

|11 ]

L6

EI A PHASE A
EI A PHASE B

A PHASE C

342Z/10A
29F0328-0T0-10

A_3.3V.D

A 3.3V REF X

A 1.65V REF

A BOOT MODE
A FAULT

Capitan

NET Axis B
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AxisB_CapitanNET_Module.SchDoc
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oo o [The ESD protection embedded in the RS485

transceiver is sufficient for the Feedback inputs.

| 1 svour Other
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[The ESD protection of the STO inputs is included
in the module sheet.
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A ABSENC 1 DATA | A ABSENC 1 CLK B ABSENC 1 DATA B ABSENC 1 CLK

Due to the avalanche properties of the Silicon
IMOSFet, the ESD protection is typically not
required in the Brake output, specially if the brake
is supplied from the DC bus.
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from board. Dismount if ¢
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ECAT Status
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_A STATUS ERR

Brake Axis B
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S Feed baC kS S u p p I B STATUS RUN 5\2FD_07 Brake_OC_Protected.SchDoc

B STATUS ERR__ 1 +5V_D BRAKE_DIODE_K [ 2 ERAKE+
Feedbacks_Supply_Protected B PWM BRAKE | B BRAKE -
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GND |

Brake Axis A
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ECAT Status
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5V DCDC [ povbeoe g L4

- 220Z/2.5A
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$430R 2
T 1% {—1 t ] V_IN
470Z/1A
cs ca c6
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Up to 1 A sink current. 100V/XTS ——100nF = ——10uF ———=—— > STOLIN ¢
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.5:3' +5V D [
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Up to 1 Asink current.
GND_D Overcurrent protection ~1.8 A

Absolute Encoders Axis A

Absolute_Encoder_1_Axis_B
B—g‘%"—[’ 10_Absolute_Encoder_50Mbps.SchDoc

] +33V.D

MA/CLK 1 P

Absolute_Encoder_1_Axis_A
MA/CLK 1 N

08_Absolute_Encoder_50Mbps.SchDoc 9D PC B and Defi N iti ons Screws Capitan A

+33V_D [} M5 M6

ECAT Link LED Panel Breakaway Tabs v v

MAJ/CLK_P
MA/CLK_N

Board Fixing Holes DC Bus Input Stag
Axis A Axis B
M7 M8

H1 H2 H3 H4 H5
BRKA4 T T l l PE l ' +DC_BUS +DC_BUS
> SCREW_WURTH_400412510 @ Hole_2.7mm_Routing
- c7 c8 co c10
Screws Capitan B e 150F

15uF 15uF 15uF R16
ECAT OUT LINK D4 Y FD1 FD4 PCB InfO

100V/X7R | 100V/X7R | 100V/X7R | 100V/X7R 220R
19,200mW
Ul v M17 M18

Clearance / Creepages: == == D9
? + Power (V<58V) - External layers (pollution Il) - 0.125 mm -> 0.2 mm GND, D_|
+ Safety - To guarantee short-circuit Fault Exclusion - 0.2 mm
+ PE Basic insulation - External layers (creepage 250V) = 1 mm
--> LIMITED TO 0.85 BY CAP DESIGN
+ PE Basic insulation - Internal layers (clearance <100V) = 0.250 mm
+ ETH Basic Isolation - External layers (creepage 250V) = 1 mm
+ ETH Basic Isolation - Internal layers (clearance <100V) = 0.250 mm

GND_D

ECAT Link LED

B ABSENC 1 Gk ABSENG CLK
—B ABSENC 1 DATA_ ™1 ABSENC_DATA SLO/DATA 1 P
A MA/CLK 1 P SLO/DATA 1 N

A MA/CLK 1 N

[
[
SLO/DATA P |
] MA/CLK_P SLODATA N |
] MA/CLK_N

A SLO/DATA 1 P
—ASLWODATALP ™ ) O/DATA P
A SLOIDATA LN o o/DATA N ABSENC_DATA [

ABSENC_CLK ( |—AABSENC 1 CLK "] GND_D

A ABSENC 1 DATA
A_3.3V.D GND_D

Link signals must be R7
inverted and buffered 220R
1%,200MmW

Absolute_Encoder_2_Axis_B
B3V.D 11 Absolute Encoder 50Mbps.SchDoc

] +33V.D
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MA/CLK 2 P
MA/CLK 2 N

Fiducials

MAJ/CLK_P
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MA/CLK_N

ECAT IN LINK

—DABSENC2 QK T ABSENC_CLK

Absolute_Encoder_2_Axis_A —B ABSENC 2 DATA__ L™ ABSENC_DATA

09_Absolute_Encoder_50Mbps.SchDoc
+33V.D [+

L
L
SLO/DATA p (|~ SLODATAZ2P
SLO/DATA N { |—BSLODATA2N

P GND_P / ~5LED_GREEN ;j GND_D
—
- BL Both SSI/ BiSS-C compatible.
Protectlve Earth GND_D  Any can be used as Commutation feedback

or Servo loops feedback.
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Board Fixing Screws
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M22 M23 M24 .
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	ETH_IN_TX_P
	Pins
	P25-1

	NetLabels
	ETH_IN_TX_P
	ETH_IN_TX_P


	ETH_OUT_RX_N
	Pins
	P30-4

	NetLabels
	ETH_OUT_RX_N
	ETH_OUT_RX_N


	ETH_OUT_RX_P
	Pins
	P30-3

	NetLabels
	ETH_OUT_RX_P
	ETH_OUT_RX_P


	ETH_OUT_TX_N
	Pins
	P30-2

	NetLabels
	ETH_OUT_TX_N
	ETH_OUT_TX_N


	ETH_OUT_TX_P
	Pins
	P30-1

	NetLabels
	ETH_OUT_TX_P
	ETH_OUT_TX_P


	GND_D
	Pins
	C1-1
	C5-1
	C6-1
	D2-1
	D3-3
	D3-4
	D5-1
	D8-1
	D11-3
	D11-4
	D12-1
	L1-1
	L5-2
	L8-1
	P8-2
	P18-2
	P21-2
	P22-2
	P26-2
	P27-2
	U1-2
	U2-1
	U3-1
	U4-1
	U5-1

	NetLabels
	GND_D
	GND_D
	GND_D
	GND_D


	GND_DCDC
	Pins
	C4-1
	L3-2
	L5-1


	GND_P
	Pins
	C3-1
	C7-2
	C8-2
	C9-2
	C10-2
	D1-2
	D7-2
	L3-1
	P9-2
	P19-2


	NetD2_2
	Pins
	D2-2
	R2-2


	NetD3_1
	Pins
	D3-1
	R3-2


	NetD3_2
	Pins
	D3-2
	R4-2


	NetD4_1
	Pins
	D4-1
	U1-6


	NetD4_2
	Pins
	D4-2
	R7-1


	NetD5_2
	Pins
	D5-2
	R8-2


	NetD8_2
	Pins
	D8-2
	R11-2


	NetD9_2
	Pins
	D9-2
	R16-1


	NetD11_1
	Pins
	D11-1
	R12-2


	NetD11_2
	Pins
	D11-2
	R15-2


	NetD12_2
	Pins
	D12-2
	R17-2


	NetL2_2
	Pins
	L2-2


	NetL6_1
	Pins
	L6-1


	NetL6_2
	Pins
	L6-2


	NetL6_3
	Pins
	L6-3


	NetL7_1
	Pins
	L7-1


	NetL7_2
	Pins
	L7-2


	NetL7_3
	Pins
	L7-3


	NetP8_1
	Pins
	P8-1
	R9-2


	NetP18_1
	Pins
	P18-1
	R10-2


	NetP21_0
	Pins
	P21-0


	NetP22_0
	Pins
	P22-0


	NetP23_0
	Pins
	P23-0


	NetP24_0
	Pins
	P24-0


	NetP25_0
	Pins
	P25-0


	NetP26_0
	Pins
	P26-0


	NetP27_0
	Pins
	P27-0


	NetP28_0
	Pins
	P28-0


	NetP29_0
	Pins
	P29-0


	NetP30_0
	Pins
	P30-0


	PE
	Pins
	H1-1
	H2-1
	H3-1
	H4-1
	H5-1
	H6-1
	P10-1
	P20-1

	NetLabels
	PE


	PE_ECAT_IN
	Pins
	P25-5


	PE_ECAT_OUT
	Pins
	P30-5


	PHY_IN_RX_N
	Pins
	U3-3

	NetLabels
	PHY_IN_RX_N
	PHY_IN_RX_N
	PHY_IN_RX_N


	PHY_IN_RX_P
	Pins
	U3-2

	NetLabels
	PHY_IN_RX_P
	PHY_IN_RX_P
	PHY_IN_RX_P


	PHY_IN_TX_N
	Pins
	U2-3

	NetLabels
	PHY_IN_TX_N
	PHY_IN_TX_N
	PHY_IN_TX_N


	PHY_IN_TX_P
	Pins
	U2-2

	NetLabels
	PHY_IN_TX_P
	PHY_IN_TX_P
	PHY_IN_TX_P


	PHY_OUT_RX_N
	Pins
	U5-3

	NetLabels
	PHY_OUT_RX_N
	PHY_OUT_RX_N
	PHY_OUT_RX_N


	PHY_OUT_RX_P
	Pins
	U5-2

	NetLabels
	PHY_OUT_RX_P
	PHY_OUT_RX_P
	PHY_OUT_RX_P


	PHY_OUT_TX_N
	Pins
	U4-3

	NetLabels
	PHY_OUT_TX_N
	PHY_OUT_TX_N
	PHY_OUT_TX_N


	PHY_OUT_TX_P
	Pins
	U4-2

	NetLabels
	PHY_OUT_TX_P
	PHY_OUT_TX_P
	PHY_OUT_TX_P


	STO1_IN
	Pins
	P24-1
	P29-1

	NetLabels
	STO1_IN
	STO1_IN
	STO1_IN


	STO2_IN
	Pins
	P24-3
	P29-3

	NetLabels
	STO2_IN
	STO2_IN
	STO2_IN


	STO_RET
	Pins
	P24-2
	P29-2

	NetLabels
	STO_RET
	STO_RET
	STO_RET






