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PIR31701 
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NLOUI0D0U0UCB POADC0UI0OUT 
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PIU901 PIU907 
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PIU1101 PIU1107 
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PIU1301 
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PIR16801 

NLU0DC0N 

PIR16301 

NLU0DC0P 
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R129

820k
DC_POS

R130

820k

R131

820k

R132

820k

R135
8k06

IN1+3

IN1-2

OUT1 1

Q8A

NCS20034

IN4+12

IN4-13

OUT4 14

Q8D

NCS20034

VDD

4

VSS

11

Q8E
NCS20034

IN1+3

IN1-2

OUT1 1

Q9A

NCS20032

IN2+5

IN2-6

OUT2 7

Q9B

NCS20032

VDD

8

VSS

4

Q9C
NCS20032

R143
10k

R147

10k

R146

7k68

R145

3k74

R139
3k74

R141

7k68

VDD

8

VSS

4

Q10C
NCS20032

IN1+3

IN1-2

OUT1 1

Q10A

NCS20032

IN2+5

IN2-6

OUT2 7

Q10B

NCS20032

R153
10k

R155

10k

R142
10k

R140

10k

C111

1 µF

G_OUIG_OUI

P3V3_OUI

C116

100 nF

G_OUI

P3V3_OUI

G_OUI

C117

100 nF

G_OUI

P3V3_OUI

G_OUI

C118

100 nF

G_OUI

P3V3_OUI

G_OUI

U_DC_P

U_DC_N

I_DC_P

I_DC_N

R138 100R

U_DC_N

U_DC_P

I_DC_P

I_DC_N

U_DC

P1V65_OUI

407.948 : 1
350.0 V -> 0.858 V
673.1 V -> 1.650 V

900.0 V -> 2.206 V
1000.0 V -> 2.451 V

G = 1.614

Uadc = 3.285 × (Uout - 673.61 V) / 326.34

TP50

TP48

TP47

TP49

WSL4026L5000FEB
± 1 %

R150
500µ

OUT_NEG

DC_NEG

C113

680 nF

C115

680 nF

R148
56R

R156
56R

G_OUI

G_OUI

R149

8R2

R152

8R2

C114

470 nF

REF 1

G
N

D
2

V
s

3

IN+4

IN-5 OUT 6

U8

NCS213RSQ

G_OUI

C112 100 nF

G_OUI

P3V3_OUI

G_OUI

R151

4k02

R158
4k02

R157
6k49

R154

6k49
G = 50

R134
3k74

C110

10 nF

C106

10 nF

G_OUI

G_OUI

R121
7k68

G_OUI

R120

71k5

R126 32k4

D16
BAT54XV2

R128 7k68

C107

220 nF

R133
10k

D19

BAT54XV2

R137

10k

R122
15k

R124
3k3

R125
10k

D18

RED

P3V3_OUI

OUT_OVP

R119

4k02

IN2+5

IN2-6

OUT2 7

Q8B

NCS20034

P3V3_OUI

G_OUI

R127

10k
OVP_RST

IN3+10

IN3-9

OUT3 8

Q8C

NCS20034
R136
15k

C108

100 pF

C109 1 nF

R123
100k

D17
BAT54SW

TP45

R144 100R

G = 2.0535

TP46

TP44

P1V65_OUI

I_DC

1346.2 V -> 3.300 V

800.0 V -> 1.961 V

OVP  ON: 900.0 V
OVP OFF: 850.0 V

reaction time ~5 ms

reset pulse low min. 100 µs

Nadc = 6.247 × (Uout - 673.61 V)
Uout = 673.61 V + (0.16 V × Nadc)
Nadc = -2048 ÷ +2047, 0.16 V/LSB

Full scale = 345.9 V ÷ 1001.1 V

Uadc = 0.0807 × Iout
Nadc = 50.083 × Iout
Iout = 19.961 mA × Nadc
Nadc = -2048 ÷ +2047, 19.967 mA/LSB

Full scale = ± 40.9 A

1

2

4

3

744221

L4

2 mH

G_OUI

1 2
NT2

0805

DM: 25.1 kHz
CM: 5.17 kHz

Output voltage and current measurement ADC front end

C277

1n5

G_OUI

PIC10601 

PIC10602 COC106 PIC10701 

PIC10702 

COC107 

PIC10801 

PIC10802 COC108 

PIC10901 PIC10902 

COC109 

PIC11001 

PIC11002 COC110 

PIC11101 

PIC11102 COC111 

PIC11201 PIC11202 

COC112 

PIC11301 

PIC11302 COC113 

PIC11401 

PIC11402 COC114 

PIC11501 

PIC11502 COC115 

PIC11601 

PIC11602 COC116 

PIC11701 

PIC11702 COC117 

PIC11801 

PIC11802 COC118 

PIC27701 

PIC27702 COC277 

PID160A 

PID160C 

COD16 

PID170A 

PID170C 

PID170COMMON 

COD17 

PID180A 

PID180C 

COD18 

PID190A PID190C 

COD19 

PIL401 

PIL402 PIL403 

PIL404 

COL4 

PINT201 PINT202 

CONT2 

PIQ801 

PIQ802 

PIQ803 

COQ8A 

PIQ805 

PIQ806 

PIQ807 

COQ8B 

PIQ808 

PIQ809 

PIQ8010 

COQ8C 

PIQ8012 

PIQ8013 

PIQ8014 

COQ8D 
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PIQ8011 
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PIQ901 

PIQ902 

PIQ903 
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PIQ905 

PIQ906 

PIQ907 
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PIQ908 
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PIQ1002 

PIQ1003 

COQ10A 

PIQ1005 

PIQ1006 

PIQ1007 

COQ10B 

PIQ1004 

PIQ1008 

COQ10C 

PIR11901 PIR11902 

COR119 
PIR12001 PIR12002 

COR120 

PIR12101 

PIR12102 

COR121 

PIR12201 

PIR12202 

COR122 

PIR12301 

PIR12302 

COR123 

PIR12401 

PIR12402 

COR124 

PIR12501 

PIR12502 

COR125 

PIR12601 PIR12602 

COR126 

PIR12701 PIR12702 

COR127 

PIR12801 PIR12802 

COR128 

PIR12901 PIR12902 

COR129 
PIR13001 PIR13002 

COR130 
PIR13101 PIR13102 

COR131 
PIR13201 PIR13202 

COR132 

PIR13301 

PIR13302 

COR133 PIR13401 

PIR13402 

COR134 

PIR13501 

PIR13502 

COR135 

PIR13601 

PIR13602 

COR136 

PIR13701 PIR13702 

COR137 
PIR13801 PIR13802 

COR138 

PIR13901 

PIR13902 

COR139 

PIR14001 PIR14002 

COR140 

PIR14101 PIR14102 

COR141 

PIR14201 

PIR14202 

COR142 

PIR14301 

PIR14302 

COR143 
PIR14401 PIR14402 

COR144 

PIR14501 PIR14502 

COR145 
PIR14601 PIR14602 

COR146 
PIR14701 PIR14702 

COR147 

PIR14801 

PIR14802 

COR148 

PIR14901 PIR14902 

COR149 PIR15001 
PIR15001S 

PIR15002 
PIR15002S 

COR150 

PIR15101 PIR15102 
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PIU805 

PIU806 

COU8 

PIC10601 
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PIU804 
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PIR13502 
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PIQ807 

PIR12002 

PIR12601 

PITP4401 

PID160C 
PIR12802 PID170A 

PIQ809 

PIR12201 

PIR13602 

PID180A 

PIR12402 

PID180C 

PID190C 

PIQ808 

PIR12501 

PITP4501 
POO\U\T\0\O\V\P\ 

PID190A PIR13702 

PIL401 PIR15001S 

PIL402 PIR15002S 

PINT201 

PIR15002 

PODC0NEG 

PIQ802 

PIR13801 

PIQ8010 

PIR13302 

PIR13701 

PIQ8013 

PIR14401 

PIQ902 

PIR14502 PIR14601 

PIQ903 

PIR13902 

PIR14102 

PIQ906 

PIR14301 
PIR14701 

PIQ1002 

PIR15401 

PIR15802 

PIQ1003 PIR15102 

PIR15701 

PIQ1006 

PIR15301 
PIR15501 

PIR12702 POO\V\P\0\R\S\T\ 

PIR12901 PODC0POS PIR12902 PIR13001 PIR13002 PIR13101 PIR13102 PIR13201 

PIR15001 

POOUT0NEG 

PIQ8014 

PIQ905 

PIQ1005 

PIR14101 

PIR14402 

PIR14501 

PIR15702 PIR15801 

PIU801 

NLP1V650OUI 

PIC10701 
PIC10802 

PIC11202 

PIC11602 PIC11702 PIC11802 

PID170C 

PIQ804 PIQ908 PIQ1008 

PIR11902 

PIR12202 PIR12302 PIR12401 PIR12502 

PIR14002 

PIU803 

PIQ801 

PIR13402 

PIR13802 

PIR13901 

PITP4601 NLU0DC 

PIQ907 

PIR14702 

PITP4801 NLU0DC0N POU0DC0N 

PIQ901 

PIR14302 

PIR14602 

PITP4701 
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PODC0NEG 

PODC0POS 
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2
4
6
8
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10139781-121402LF
2 x 60

0.8 mm

JP1

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
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99

101
103
105
107
109
111
113
115
117
119

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120

10139781-121402LF
2 x 60

0.8 mm

JP2

UART_TX
UART_RX

nRST

UART_OB_DISABLE

PHY_MDI0_P
PHY_MDI0_N

PHY_MDI1_N
PHY_MDI1_P

PHY_MDI2_P
PHY_MDI2_N

PHY_MDI3_P
PHY_MDI3_N

IB_P
IB_N

TC_P
TC_N

IC_P
IC_N

ADC_6_P
ADC_6_N

ADC_8_P
ADC_8_N

ADC_9_P
ADC_9_N

PWM_HSA
PWM_LSA

PWM_HSB
PWM_LSB

GND

RTC_VBAT

I2C_SCL
I2C_SDA

DIO_1_4/SPI_SCLK
DIO_1_5/SPI_MOSI

DIO_1_7/SPI_CS
DIO_1_6/SPI_MISO

DIO_1_8
PV_CLK_UCB
PV_CSN_UCB
PV_D_AB_UCB

PV_D_BC_UCB
PV_D_CA_UCB
OUI_CLK_UCB
OUI_CSN_UCB

INRUSH_OFF

PFC_PG_OUT
DRV_ENA

DRV_FLT
DRV_RST

DIO_1_24

DIO_1_27

DIO_1_28
DIO_1_29
DIO_1_30
DIO_1_31

DIO_1_32
DIO_1_33
DIO_1_34
DIO_1_35

DIO_1_36
DIO_1_37
DIO_1_38
DIO_1_39

DIO_1_40
DIO_1_41
DIO_1_42
DIO_1_43

DIO_1_45
DIO_1_46
DIO_1_47

GND GND

GNDGND

PHY_COM

GND

DIO_2_0
DIO_2_1
DIO_2_2
DIO_2_3

DIO_2_4

DIO_2_9
DIO_2_10
DIO_2_11

DIO_2_12
DIO_2_13
DIO_2_14
DIO_2_15

DIO_2_16
DIO_2_17
DIO_2_18

DIO_2_20
DIO_2_21
DIO_2_22
DIO_2_23

DIO_2_24
DIO_2_25
DIO_2_26
DIO_2_27

DIO_2_28
DIO_2_29
DIO_2_30
DIO_2_31

DIO_2_32
DIO_2_33
DIO_2_34
DIO_2_35

DIO_2_36
DIO_2_37
DIO_2_38
DIO_2_39

DIO_2_43

DIO_2_44
DIO_2_45
DIO_2_46
DIO_2_47

JTAG_VCC

JTAG_TMS
JTAG_TCK

JTAG_TDO
JTAG_TDI

USB_OTG_D_P
USB_OTG_D_N
USB_OTG_ID
USB_VBUS_EN
USB_VBUS

RSVD2

GND GND

PWM_HSC
PWM_LSC

PWM_4_H
PWM_4_L

PWM_6_H
PWM_6_L

PWM_8_H

PWM_10_H
PWM_10_L

PWM_3_H
PWM_3_L

PWM_5_H
PWM_5_L

PWM_7_H
PWM_FAN

PWM_9_H
PWM_9_L

PWM_11_H
PWM_11_L

C158

100 nF

C157

10 µF

GNDGND

C156

100 nF

C155

10 µF

GNDGND
P5V_UCBF

PWM_CTRL

PWM_HSA

PWM_LSA

PWM_HSB

PWM_LSB

PWM_HSC

PWM_LSC

DRV_RST

DRV_FLT

DRV_ENA

PWM_CTRL
PWM_HSA
PWM_LSA

PWM_HSB
PWM_LSB

PWM_HSC
PWM_LSC

DRV_ENA
DRV_FLT

DRV_RST

PHY_LED0DIO_1_25

TP57
TP58

DIO_1_26 PHY_LED1

ADC_I_PHASE

IA_P

IA_N

IB_P

IB_N

IC_P

IC_N

ADC_I_PHASE
IA_P
IA_N

IB_P
IB_N

IC_P
IC_N

ADC_0_P
ADC_0_N

ADC_1_P
ADC_1_N

ADC_2_P
ADC_2_N

DIO_1_0/I2C_SCL
DIO_1_1/I2C_SDA

ADC_U_PHASE

PV_CLK_UCB

PV_CSN_UCB

PV_D_AB_UCB

PV_D_BC_UCB

PV_D_CA_USB

ADC_U_PHASE
PV_CLK_UCB
PV_CSN_UCB

PV_D_AB_UCB
PV_D_BC_UCB
PV_D_CA_UCB

DIO_1_9
DIO_1_10
DIO_1_11

DIO_1_12
DIO_1_13
DIO_1_14
DIO_1_15

DIO_1_20

INRUSH_OFF INRUSH_OFF DIO_1_18
DIO_1_19

DIO_1_21
DIO_1_22

PWM_0_H
PWM_0_L

PWM_2_H
PWM_2_L

PWM_1_H
PWM_1_L

PWM_7_L

IC_P

DIO_1_23

ADC_UI_OUT

OUI_CLK_UCB

OUI_CSN_UCB

OUI_D_U_UCB

OUI_D_I_UCB

ADC_UI_OUT
OUI_CLK_UCB
OUI_CSN_UCB

OUI_D_U_UCB
OUI_D_I_UCB

OUT_OVP_UCB

OVP_RST_UCB

OUT_OVP_UCB

OVP_RST_UCB

Note: GREEN signals are not used and not connected in this application
BLUE labels show standard UCB signal name

Vss4

WP 7

A01 SDA 5

A12 SCL 6

Vcc8

A23

64k×8
EEPROM

I2C

≈68kΩ

U14

CAT24C512WI−GT3

R190
4k7

R191
4k7

R192
4k7

R187
4k7

R188
4k7

R189
4k7

C159

100 nF

P3V3

GND GND

I2C_SCL

I2C_SDA

7-bit I2C address selection:
R187    R188    R189

0x50:
0x51:
0x52:
0x53:
0x54:
0x55:
0x56:
0x57:

DIO_1_2
DIO_1_3

■

■

■

■

■

■

■

■■ ■

■

■

CAN_IF
CAN_TX

CAN_RX

CAN_STDBY

CAN_IF
CAN_TX
CAN_STDBY
CAN_RX

ETH_IF

PHY_MDI0_P

PHY_MDI0_N

PHY_MDI1_P

PHY_MDI1_N

PHY_MDI2_P

PHY_MDI2_N

PHY_LED1

PHY_MDI3_P

PHY_LED0

PHY_MDI3_N

ETH_IF

PHY_LED0
PHY_LED1

PHY_MDI0_P
PHY_MDI0_N
PHY_MDI1_P
PHY_MDI1_N
PHY_MDI2_P
PHY_MDI2_N
PHY_MDI3_P
PHY_MDI3_N

BLM21PG331SN1D

L6

330 Ohm @ 100 MHz

P5V_UCB

P5V_UCBF

C184

100 nF

C183

10 µF

GNDGND

P5V_UCBF

PWM_8_L

OUI_D_U_UCB
OUI_D_I_UCB

DIO_1_16
DIO_1_17

R205

0R
P5V_UCBF

ADC_TEMP

TA_P

TA_N

TB_P

TB_N

TC_P

TC_N

ADC_TEMP

TC_N

TC_P

TB_N

TB_P

TA_N

TA_P

TB_P
TB_N

TA_P
TA_N

ADC_3_N
ADC_3_P

ADC_5_P
ADC_5_N

UCB connection

FAN_ON

FAN_CTRL
FAN_ON

PWM_FAN

FAN_CTRL
FAN_ON

PWM_FAN

ENA_P3V3ENA_P3V3

ENA_P3V3PGOOD

R301

33R

C266

220 pF

GND

PFC_PG_INDIO_2_19
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Temperature measurement target range 0 ÷ 170°C

NXH010P120MNF1PNG NTC parameters:
R25 = 5 kΩ
B(25/100) = 3455 K

NTC resistance formula:
RT = R25 × e ^ B × (1/T - 1/T25) [Ω; Ω, K, K, K]
RT = 5kΩ × e ^ 3455K × (1/T - 1/298.15K)

Conversion table

  t        Rt      ADC in   ADC value

 [°C]      [Ω]       [V]       [-] 

 - 40  126 481.7   -2.719    -1 688

 - 30   68 761.7   -2.686    -1 667

 - 20   39 226.2   -2.630    -1 632

 - 10   23 352.5   -2.542    -1 578

    0   14 440.5   -2.412    -1 497

 + 10    9 238.0   -2.228    -1 383

 + 20    6 092.7   -1.983    -1 231

 + 30    4 130.1   -1.675    -1 039

 + 40    2 870.1   -1.309    -  812

 + 50    2 040.0   -0.899    -  558

 + 60    1 480.0   -0.466    -  289

 + 70    1 093.9   -0.033    -   20

 + 80      822.6   +0.381    +  236

 + 90      628.3   +0.759    +  471

 +100      486.9   +1.095    +  680

 +110      382.4   +1.385    +  860

 +120      304.0   +1.631    +1 012

 +130      244.5   +1.837    +1 140

 +140      198.7   +2.008    +1 246

 +150      163.0   +2.149    +1 333

 +160      135.0   +2.265    +1 405

 +170      112.8   +2.361    +1 465

 +180       95.0   +2.440    +1 514

 Average resolution (+20 ÷ 130°C):

 0.0464 °C/LSB

Temperature sensing ADC front end
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