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OBC LLC switch board
Top level diagram

Revision: 0.1
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State:

Repository revision: 1251
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Piestany

HBA_CTRL

HBB_CTRL

ISO_SUPPLY_HBA

ISO_SUPPLY_HBB

DC_INPUT SW_NODES

Power stage

power_stage.SchDoc

ADC_IF

TR_SEC

DC_OUT

U_IN_SENSE

Rectifier and ADC frontend

rectifier.SchDoc

HBA_CTRL

HBB_CTRL

PWM_CTRL

Drivers interconnection

drivers_interconnection.SchDoc

Mechanical and enclosed parts

cold_plate_mechanical_parts.SchDoc;board_mechanical_parts.SchDoc

ADC_IF

PWM_CTRL

CAN_IF

I2C_IF

FAN_IF

Controller interface

controller_interface.SchDoc

ISO_SUPPLY_HBA

ISO_SUPPLY_HBB

Isolated power supply for drivers

power_supply_drivers.SchDoc

DC_INPUT

U_IN_SENSE

Power supply 700 V / 15 V

power_supply.SchDoc

1

2

46
00

73
10

2

J_DCIN

positive

negative

DC_input 700 V ± 5 %
PGND

P700V

1

2

J_PSU

691 313 510 002GND

P15V

J_SWA

746 550 95

J_SWB

746 550 95

SW_A

SW_B

switch_nodes
SW_A

SW_B

J_SEC1

746 550 95

J_SEC2

746 550 95

SEC_1

SEC_2

transformer_output

J_DCPOS

746 550 95

J_DCNEG

746 550 95

POS

NEG

dc_output

Resonant
tank

board

OBC LLC 10 kW

220 ÷ 450 V

(external)

I2C_IF

CAN_IF

FAN_IF

Temperature sensing

can_and_temperature.SchDoc

PIJ0DCIN01 

PIJ0DCIN02 

COJ0DCIN 

PIJ0DCNEG01A PIJ0DCNEG01B PIJ0DCNEG01C PIJ0DCNEG01D PIJ0DCNEG01E PIJ0DCNEG01F PIJ0DCNEG01G PIJ0DCNEG01H 

COJ0DCNEG 

PIJ0DCPOS01A PIJ0DCPOS01B PIJ0DCPOS01C PIJ0DCPOS01D PIJ0DCPOS01E PIJ0DCPOS01F PIJ0DCPOS01G PIJ0DCPOS01H 

COJ0DCPOS 

PIJ0PSU01 

PIJ0PSU02 

COJ0PSU 

PIJ0SEC101A PIJ0SEC101B PIJ0SEC101C PIJ0SEC101D PIJ0SEC101E PIJ0SEC101F PIJ0SEC101G PIJ0SEC101H 

COJ0SEC1 

PIJ0SEC201A PIJ0SEC201B PIJ0SEC201C PIJ0SEC201D PIJ0SEC201E PIJ0SEC201F PIJ0SEC201G PIJ0SEC201H 

COJ0SEC2 

PIJ0SWA01A PIJ0SWA01B PIJ0SWA01C PIJ0SWA01D PIJ0SWA01E PIJ0SWA01F PIJ0SWA01G PIJ0SWA01H 

COJ0SWA 

PIJ0SWB01A PIJ0SWB01B PIJ0SWB01C PIJ0SWB01D PIJ0SWB01E PIJ0SWB01F PIJ0SWB01G PIJ0SWB01H 

COJ0SWB 

PIJ0PSU02 

PIJ0DCNEG01A PIJ0DCNEG01B PIJ0DCNEG01C PIJ0DCNEG01D PIJ0DCNEG01E PIJ0DCNEG01F PIJ0DCNEG01G PIJ0DCNEG01H 

PIJ0DCPOS01A PIJ0DCPOS01B PIJ0DCPOS01C PIJ0DCPOS01D PIJ0DCPOS01E PIJ0DCPOS01F PIJ0DCPOS01G PIJ0DCPOS01H 

PIJ0SEC101A PIJ0SEC101B PIJ0SEC101C PIJ0SEC101D PIJ0SEC101E PIJ0SEC101F PIJ0SEC101G PIJ0SEC101H 

PIJ0SEC201A PIJ0SEC201B PIJ0SEC201C PIJ0SEC201D PIJ0SEC201E PIJ0SEC201F PIJ0SEC201G PIJ0SEC201H 

PIJ0PSU01 

PIJ0DCIN01 
NLP700V 

PIJ0DCIN02 
NLPGND 

PIJ0SWA01A PIJ0SWA01B PIJ0SWA01C PIJ0SWA01D PIJ0SWA01E PIJ0SWA01F PIJ0SWA01G PIJ0SWA01H 

NLSW0A 

PIJ0SWB01A PIJ0SWB01B PIJ0SWB01C PIJ0SWB01D PIJ0SWB01E PIJ0SWB01F PIJ0SWB01G PIJ0SWB01H 

NLSW0B 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

power_stage.SchDocFile: 2/10

ON Semiconductor
Solution Engineering CenterEngineer: Stefan Kosterec 13.Sep 2018 15:56

OBC LLC switch board
Power stage

Revision: 0.1

released

State:

Repository revision: 1251
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Assembly variant:
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OBC LLC switch board
Rectifier
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Assembly variant:

Piestany

J_DS1A

J_DS2C

J_DS3A

J_DS4C

J_DS1C

J_DS2A

J_DS3C

J_DS4A

D_SEC1

FFSH3065A

D_SEC2

FFSH3065A

D_SEC3

FFSH3065A

D_SEC4

FFSH3065A

GND

450 V

CO1H

470 µF

450 V

CO1L

470 µF

450 V

CO2H

470 µF

450 V

CO2L

470 µF

RCOHA
82k

RCOLA
82k

RCOLB
82k

RCOHB
82k

GND

R77

10k

C49
2n2

ADC_U_OUT

ADC_I_OUT

ADC_U_IN

ADC_U_OUT

ADC_I_OUT

adc_interface

ADC_IF

ADC_U_IN

U_DC_IN

VCC_AUX

PGND

U_in_sensing

U_IN_SENSE

SEC_1

SEC_2

transformer_output

TR_SEC
POS

NEG

dc_output

DC_OUT

R71
820k

R72
820k

R74
820k

R75
16k2

R76

300µ

REF 1

G
N

D
2

V
s

3

IN+4

IN-5 OUT 6

U6

NCS210RSQ

C47

100 nF GND

P3V3

5
2

V
SS

V
D

D

IN+3

IN-4

OUT 1

Q9
NCS333

O3
SFH615A-3

R80

820k

R81

820k

R85
15k

R79

820k

R87
12R

R88
680R

R86 18k

P3V3

GND

C50

100 nF
GND

GNDGND

R83

2k2
C51

10 nF

R84
680R

R82
330R

PGND

5
2

V
SS

V
D

D

IN+3

IN-4

OUT 1

Q8
NCS333

GND

P3V3

C45

100 nF GND

R78

820k

R73

2k2
C46

10 nF

5
2

V
EE

V
C

C

IN+1

IN-3

OUT 4

U7
LM321

C48

100 nF
PGND

GND

ADC_U_IN

GND

ADC_I_OUT

ADC_U_OUT

GND

Output voltage measurement:

Uout =     0.0 V => Uadc = 0.0 V
Uout = 504.4 V => Uadc = 3.3 V

scaling factor 152.85 V/V
resolution 123.1 mV/LSB

Output current measurement:

Iout =   0.0 A => Uadc = 0.05 V
Iout = 50.0 A => Uadc = 3.05 V

conversion factor 0.06 V/A (16.67 A/V)
resolution 13.4 mA/LSB

Input voltage measurement:

sensing non linear in whole range, but first order
linear approximation should be acceptable
in range of interest.
See simulation data for more details.

Uin = 157.11 V + Uadc x 257.574

full scale  1 kV
resolution 0.2075 V/LSB
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OBC LLC switch board
Drivers interconnection, fault protection logic

Revision: 0.1

released

State:

Repository revision: 1251
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Assembly variant:
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OBC LLC switch board
Controller interface

Revision: 0.1

released

State:

Repository revision: 1251

standard_board

Assembly variant:

Piestany
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OBC LLC switch board
Temperature sensing and CAN bus interface

Revision: 0.1

released

State:

Repository revision: 1251

standard_board

Assembly variant:
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OBC LLC switch board
Insulated DC-DC converters for MOSFET drivers

Revision: 0.1

released

State:

Repository revision: 1251

standard_board

Assembly variant:

Piestany
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OBC LLC switch board
DC-DC converter 700V - 15 V 30W

Revision: 0.1

released

State:

Repository revision: 1251

standard_board

Assembly variant:

Piestany
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OBC LLC switch board
Cold plate related mechanical parts

Revision: 0.1

released

State:

Repository revision: 1251

standard_board

Assembly variant:

Piestany

Primary side SiC MOSFETs fixing set

ON
S1_top

ON symbol

Rectifier diodes fixing setPrimary side SiC diodes fixing set

CP1
Cold plate 180-10-12C modified for OBC LLC

WSDS1
spring washer M3 DIN7980

WSDS2
spring washer M3 DIN7980

WSDS3
spring washer M3 DIN7980

WSDS4
spring washer M3 DIN7980

WPDS1
plain washer M3 DIN125A

WPDS2
plain washer M3 DIN125A

WPDS3
plain washer M3 DIN125A

WPDS4
plain washer M3 DIN125A

WSQAH
spring washer M3 DIN7980

WSQAL
spring washer M3 DIN7980

WSQBH
spring washer M3 DIN7980

WSQBL
spring washer M3 DIN7980

WSDAH
spring washer M3 DIN7980

WSDAL
spring washer M3 DIN7980

WSDBH
spring washer M3 DIN7980

WSDBL
spring washer M3 DIN7980

WPQAH
plain washer M3 DIN125A

WPQAL
plain washer M3 DIN125A

WPQBH
plain washer M3 DIN125A

WPQBL
plain washer M3 DIN125A

WPDAH
plain washer M3 DIN125A

WPDAL
plain washer M3 DIN125A

WPDBH
plain washer M3 DIN125A

WPDBL
plain washer M3 DIN125A

SDS1
M3x16 DIN7985

SDS2
M3x16 DIN7985

SDS3
M3x16 DIN7985

SDS4
M3x16 DIN7985

SQAH
M3x16 DIN7985

SQAL
M3x16 DIN7985

SQBH
M3x16 DIN7985

SQBL
M3x16 DIN7985

SDAH
M3x16 DIN7985

SDAL
M3x16 DIN7985

SDBH
M3x16 DIN7985

SDBL
M3x16 DIN7985

SPCPB1
plastic spacer M/F M3x10

SPCPT1
plastic spacer M/F M3x10

SPCPBT2
plastic spacer M/F M3x10

SPCPTP2
plastic spacer M/F M3x10

SPCPBT3
plastic spacer M/F M3x10

SPCPTP3
plastic spacer M/F M3x10

SPCPTP4
plastic spacer M/F M3x10

SPCPBT4
plastic spacer M/F M3x10

WSU8
spring washer M3 DIN7980

WPU8
plain washer M3 DIN125A

WBU8
Insulation bush IB6 fo M3 and TO220

SU8
M3x8 DIN7985

WIDAH
AOS 3 P 2 23x20x1 D3.6

WIDAL
AOS 3 P 2 23x20x1 D3.6

WIDBH
AOS 3 P 2 23x20x1 D3.6

WIDBL
AOS 3 P 2 23x20x1 D3.6

WIQAH
AOS 3 P 2 23x20x1 D3.6

WIQAL
AOS 3 P 2 23x20x1 D3.6

WIQBH
AOS 3 P 2 23x20x1 D3.6

WIQBL
AOS 3 P 2 23x20x1 D3.6

WIDS1
AOS 3 P 2 23x20x1 D3.6

WIDS2
AOS 3 P 2 23x20x1 D3.6

WIDS3
AOS 3 P 2 23x20x1 D3.6

WIDS4
AOS 3 P 2 23x20x1 D3.6

WIU8
AOS 220 18x12x1.5 D3.1

Cold plate to PCB fixing set

Temperature sensor fixing set

COCP1 

COS10top 

COSDAH COSDAL COSDBH COSDBL COSDS1 COSDS2 COSDS3 COSDS4 

COSPCPB1 COSPCPBT2 COSPCPBT3 COSPCPBT4 

COSPCPT1 COSPCPTP2 COSPCPTP3 COSPCPTP4 

COSQAH COSQAL COSQBH COSQBL 

COSU8 

COWBU8 

COWIDAH COWIDAL COWIDBH COWIDBL COWIDS1 COWIDS2 COWIDS3 COWIDS4 

COWIQAH COWIQAL COWIQBH COWIQBL COWIU8 

COWPDAH COWPDAL COWPDBH COWPDBL COWPDS1 COWPDS2 COWPDS3 COWPDS4 

COWPQAH COWPQAL COWPQBH COWPQBL 

COWPU8 

COWSDAH COWSDAL COWSDBH COWSDBL COWSDS1 COWSDS2 COWSDS3 COWSDS4 

COWSQAH COWSQAL COWSQBH COWSQBL 

COWSU8 
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OBC LLC switch board
Mechanical and enclosed parts

Revision: 0.1

released

State:

Repository revision: 1251

standard_board

Assembly variant:

Piestany

CP_DCINa

171825-0100

CP_DCINb

171825-0100

DC15V I/O connectorDC input connector set

Board support set

heatsink

DC-DC converter 700 V / 15 V

heatsinkSPT1

Spacer M4 F/F 60mm

SPT2

Spacer M4 F/F 60mm

SPT3

Spacer M4 F/F 60mm

SPT4

Spacer M4 F/F 60mm

SPT5

Spacer M4 F/F 60mm

SPT6

Spacer M4 F/F 60mm

SPT7

Spacer M4 F/F 60mm

SPB1

Spacer M4 M/F 30mm

SPB2

Spacer M4 M/F 30mm

SPB3

Spacer M4 M/F 30mm

SPB4

Spacer M4 M/F 30mm

SPB5

Spacer M4 M/F 30mm

SPB6

Spacer M4 M/F 30mm

SPB7

Spacer M4 M/F 30mm

SSWA

Screw M5x10 inhex low head DIN7984

SSWB

Screw M5x10 inhex low head DIN7984

SSEC1

Screw M5x10 inhex low head DIN7984

SSEC2

Screw M5x10 inhex low head DIN7984

SDCPOS

Screw M5x10 inhex low head DIN7984

SDCNEG

Screw M5x10 inhex low head DIN7984

WSSWA

Spring washer M5 DIN7980

WSSWB

Spring washer M5 DIN7980

WSSEC1

Spring washer M5 DIN7980

WSSEC2

Spring washer M5 DIN7980

WSDCPOS

Spring washer M5 DIN7980

WSDCNEG

Spring washer M5 DIN7980

WPSWA

plain washer M5 DIN125A

WPSWB

plain washer M5 DIN125A

WPSEC1

plain washer M5 DIN125A

WPSEC2

plain washer M5 DIN125A

WPDCPOS

plain washer M5 DIN125A

WPDCNEG

plain washer M5 DIN125A

CTRL1
Arduino Due board

WSQ2
spring washer M3 DIN7980

WSQ5
spring washer M3 DIN7980

WPQ2
plain washer M3 DIN125A

WPQ5
plain washer M3 DIN125A

WPQ4A
plain washer M3 DIN125A

WPQ4B
plain washer M3 DIN125A

WSQ4
spring washer M3 DIN7980

SQ4
M3x8 DIN7985

SQ2
M3x8 DIN7985

SQ5
M3x8 DIN7985

NQ4
hex nut M3 DIN934

HS2
577202 heatsink for TO220

HS1
modified MC33278 for OBC LLC

J_DCINa

44441-2002

J_PSUa

691 351 500 002

High current terminals accessories

Controller board

WPQ1A
plain washer M3 DIN125A

WPQ1B
plain washer M3 DIN125A

WSQ1
spring washer M3 DIN7980

SQ1
M3x8 DIN7985

NQ1
hex nut M3 DIN934

rectifierprimary side

COCP0DCINa COCP0DCINb 

COCTRL1 

COHS1 
COHS2 

COJ0DCINa COJ0PSUa 

CONQ1 CONQ4 

COSDCNEG COSDCPOS 

COSPB1 COSPB2 COSPB3 COSPB4 COSPB5 COSPB6 COSPB7 

COSPT1 COSPT2 COSPT3 COSPT4 COSPT5 COSPT6 COSPT7 

COSQ1 

COSQ2 

COSQ4 

COSQ5 

COSSEC1 COSSEC2 COSSWA COSSWB 

COWPDCNEG COWPDCPOS 

COWPQ1A 

COWPQ1B 

COWPQ2 

COWPQ4A 

COWPQ4B 

COWPQ5 

COWPSEC1 COWPSEC2 COWPSWA COWPSWB 

COWSDCNEG COWSDCPOS 

COWSQ1 COWSQ2 COWSQ4 COWSQ5 

COWSSEC1 COWSSEC2 COWSSWA COWSSWB 
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