1 2 3 4 5) 6 7 8
-
E066 Fast EV DC charger - PFC unit
Phase voltage measurement HV Supply 15V
PFC_A JbC
PFC 8 800V/15V 40W  oc pos st L€
PFC_C  ADC_U_PHASE Cp—\—\—\—\—\—* DC_NEG B 2
phase_voltage_measurement.SchDoc HV_supply_15V.SchDoc 832-3622
THT horizontal header
IAC Inrush protection Phase current measurement Switchnig unit Output voltage and current measurement
} MAINS_A PFC_A PFC_A SW_NODE_A SW_NODE_A SW_NODE_A OUT_NEG
} MAINS_B PFC_B PFC_B SW_NODE_B Sl SW_NODE_B DC_POS DS DC_POS
} MAINS_C EECHC EECEC SW_NODE_C SW_NODEC SW_NODE_C DC_NEG DCNEG DC_NEG
> PWM_CTRL OUT_OVP_UCB OUT OVP_UCB wacam
5328608 NIRUSRLEIA? ADC_|_PHASE (0D} el TEMP_SENSE — 832:1102
THT horizontal header —— i — = - OVP_RST_UCB
= Inrush_current_protection.SchDoc Phase_current_measurement.SchDoc switching_unit.SchDoc
PE \—\—IQ ADC_UI_OUT
out_UI_measurement.SchDoc
JAC_Al
Wago
832-1104 .
ucCB SECO-TE0716-GEVB Temperature sensing
INRUSH_OFF ’ ¥ ame 0 euaas N
INRUSH_OFF ADC_I_PHASE Or=mmaaaassssmee=( ADC_| PHASE ====s (O TEMP_SENSE
| P
ADC_U_PHASE C| { ADC_U_PHASE ===
PWM_CTRL C| {_ PWM_CTRL
ADC_TEMP { ¢ ADC_TEMP ), |:> ADC_TEMP
temp_sense_adc_front_end.SchDoc
SUT OVPUCE < OUT_OVP_UCB
VP RST UCE OVP_RST_UCB
ADC_UI_OUT Q-\—\—\—\—\—\—\—\—\—\—\—\—\—g
ENA_P3V3 ENASE3Y
O ETH_IF FAN_CTRL
HW_DEBUG @ ===
CANL_IF HW_LOCK B
- - Fan control and HW lock DC-DC converters Mechanical parts
ucb_connections.SchDoc
FAN_CTRL ENA_P3V3
@ HW_DEBUG
Communication HW_LOCK
15V/12V, 5V, 3.3V
CAN_IF
|:> ETH_IF
communication_if.SchDoc fan_control.SchDoc DC_DC_converters.SchDoc mechanical_parts.SchDoc
SEC-PFC-25KW-SIC-PIM-GEVK Assembly variant: State:

Top level diagram

released

standard_board

Revision: 0.2 ‘ Repository revision: 2821

Engineer: Stefan Kosterec ‘ 06.Sep 2022 07:32

File: E066_PFC.SchDoc v21

onsemi

PSG Systems Applications Solutions Engineering

; | :

| 8




Inrush current protection

MAINS_A PFCA >

SQMW?733RJ
TW

R19 R20
MAINS_B MAINS.B { } { } PFC_B >

33R 33R

RE1

CcoM NO

C1 Cc2

P12V

C1-\

277V AC/50 A
J115F11AH12VDCSH1.5

SQMW?733R]
TW

R21 R22
MAINS_C MANS.C { } { } PFCC >

33R 33R

RE2

comMm NO

Cl C2

P12V<

C1-\

277V AC/50 A
J115F11AH12VDCSH1.5

A

N
D1 1N914BWS

Q2
NTR4003N

INRUSH_OFF

INRUSH_OFF

GND GND GND

SEC-PFC-25KW-SIC-PIM-GEVK Assembly variant: State:
Inrush current protection standard_board released
Revision: 0.2 ‘ Repository revision: 2821

Engineer: Stefan Kosterec ‘ 06.Sep 2022 07:32 Onsem‘

File: Inrush_current_protection.SchDoc 2/21 | PSG Systems Applications Solutions Engineering

2 3 4 5 6 ‘ 7 ‘ 8




1 2 3 4 ‘ 5 ‘ 6 7 8
Phase_A_current_sensor
PFC_A SW_NODE_A
PFC_A N ouT | SW_NODE_A >
FILT_COM
P3V3 GND
I_PHASE_P
I_PHASE_N [P0 ca1
_ N0 —J._ 68 nF
current_sensor_if.SchDoc R41 LR 5 p NSVBAT54SW
1 =
— _T_ c42
— IAN —J._ 47nF
| S
R42  121R D11
NSVBAT54SW ca3
TP11 Colny
GND GND
Phase_B_current_sensor
PFC_B SW_NODE_B
PFC_B O IN ouT | SW_NODEB >
FILT_COM
P3V3 GND
I_PHASE_P ADC_I_PHASE
I_PHASE_N h12 ca4 A
‘ o 68 nF =
current_sensor_if.SchDoc RA3 IR g NSVBAT54SW € IA_N
— - cas 1B_P
BN P P s~ ADC_I_PHASE >
1 = IB_N —
| S !
R44  121R D13 <
NSVBAT54SW on Ic_p
e T 68 nF IC_N
GND GND
Phase_C_current_sensor
PFC_C SW_NODE_C
PFC_C N ouT | SW_NODE_C >
FILT_COM
P3V3 GND
I_PHASE_P
I_PHASE_N Uk c47
_ D14 68 nF
current_sensor_if.SchDoc R4S 2R cp NSVBAT54SW
1 =
= _T_ c48
R IC_N T 47 nF
| S
R46  121R D15
NSVBAT54SW & on
P15 St
GND GND
CM: 19.3 kHz, DM: 8.1 kHz
S1B S2B
3 -
WS1C @ ws2c
WS1A @ WS2A e ] e | ; ;
spring washer M4'DIN127B  spring washer M4 DIN127B g = & = Springwasheny M2 DIN 127B springlwashen M DIN 1278
= = N—" N’
= =
, , = = = =/ SEC-PFC-25KW-SIC-PIM-GEVK Assembly variant: State:
= = g g = =
= = g g S = 5 = Phase current measurement standard_board released
S1A ~ S2A = 2 @
screw MAx10 1SO7045  screw M4x10 1SO7045 e RS B Es SIE R B Revision: 0.2 ‘ Repository revision: 2821 O n S e m
Engineer: Stefan Kosterec ‘ 06.Sep 2022 13:01 ‘
File: phase_current_measurement.SchDoc 3/21 | PSG Systems Applications Solutions Engineering

6 |

| 8




1 2 ‘ 4 ‘ 5 ‘ 6 7 8
L_PFCA
{FILT_Com 151.2 pH
Prax
425 A
10 mOhm
- PI-102959-00
2u2
MKP
305 Vac
I_SENSEA
2ol N1 U ouTt 2
IN 3 N2 Y ouT2 -2 ° PFC_LA o R .
4 7
? IN3 & ouTs ¢ 746 550 95 746 550 95
5 IN4 U ouT4 6 12,5 mV/A Redcube terminal Redcube terminal
= 25V+1875V
P5V 140 ve full scale +150 A TPIA
R1A R2A
ciA vouT 12 LEM.OUTA )
26R1 k99 R3A
100 nF Al N RAA C2A I_PHASEA_P | PHASE_P
NP LEM CKSR VREF a 25V rRsA 33 ”T R6A Q1BA A6R4
— [ 1 o 1 NCS20034
CKSR 50-NP SoRT 799
T uF Q1AA R7A
NCS20034 R8A H < 3
7k32 7k32
GND GND ||
canll 220 pF
— TP2A
100R
R10A
P5V <t 16k9 ) o
ADC differential input voltage + 3.3V
< . Overall phase current conversion factor 27.273 A/V (0.03667 V/A)
VoD — > Full scale range + 90.0 A, 43.95 mA/LSB
QIEA C5A DUBA LR 14 P1V65_BIASA
NCS20034 == MR OA
100 nF :
VSS C6A ]Rlz A QIDA
prm— 33k2 NCS20034
o 2u2
R13A
R14A 7k32
GND SND GND GND GND T00R
R15A 10
k99 - R16A
3 -PHASEAN |_PHASE_N
RI7A 0 46R4
Q1CcA
k99 NCS20034
R18A
< 3
Redcube terminals screws and washers PFC inductor fixing i
D D S © © © cra 1 22008
= = ) S S
N = NILA , N2LA ” N3LA ” N4ALA ”
= = nut M4 1504032 nut M4 1504032 nut M4 1504032 nut M4 1804032

SL1A
screw M5x10 inhex low head DIN7984

WSL 1A@

SL2A

WS LZA@

screw M5x10 inhex low head DIN7984

spring washer M5 DIN127B

WPLlA

plain washer M5 DIN433

spring washer M5 DIN127B

WP L2A

plain washer M5 DIN433

WS3LA
spring washer M4 DIN127B

RIS
)

WS4ALA

(
(

S3LA

screw M4x10 1SO7045 screw M4x10 1SO7045

G =1.467

SEC-PFC-25KW-SIC-PIM-GEVK

Phase current sensor interface

Assembly variant:

standard_board

State:

released

Revision: 0.2

‘ Repository revision: 2821

Engineer: Stefan Kosterec

‘ 07.Sep 2022 18:30

File: current_sensor_if.SchDoc

4/21

onsemi.

PSG Systems Applications Solutions Engineering

6

7 | ;




1 2 ‘ 4 ‘ 5 ‘ 6 7 8
L_PFCB
< FILT_COM 151.2 pH
Prax
425 A
10 mOhm
. P1-102959-00
2u2
MKP
305 Vac
|_SENSEB
2ol N1 U ouTt 2
IN 3 N2 Y ouT2 -2 ° PFC_LB o R .
4 7
t N3 ~ outs ’ 746 550 95 746 550 95
5 INa U ouTs -8 12.5mV/A Redcube terminal Redcube terminal
= 25V+1.875V
P5V 140 ve full scale +150 A TP1B
R1B R2B
ciB vouT L1z LEM.0UTB )
ot R4B R oo e LPHASEE.P |_PHASE_P
13 1 _ _
GND LEM CKSR VREF . 25 V - 23 HT 6B - 46R4
CKSR 50-NP '—% ° ! NCS20034
T uF Q1AB R7B
NCS20034 R8B H e 3
7k32 7k32
GND GND ||
Lo casll 220 pF
TP2B
100R
R10B
P5V <t 16k9 ) o
ADC differential input voltage + 3.3V
- . Overall phase current conversion factor 27.273 A/V (0.03667 V/A)
VoD — s Full scale range + 90.0 A, 43.95 mA/LSB
QIEB csB 6B LCR 14 P1V65_BIASB
NCS20034 ==
T SMF5.0A
VSS C6B ]RlZB Q1DB
T | [s3k2 NCS20034
o 2u2
R13B
R14B 7k32
GND SND GND GND GND T00R
R15B 10
e PHASEEN I_PHASE_N
R17B o ToRA = L
I QICB
4k99 NCS20034
R18B
e 3
Redcube terminals screws and washers PFC inductor fixing i
Il
, c 11 220pF
) @) S S S S
g g NILB \\J_' N2LB w N3LB w NALB w
= = nut M4 1504032 nut M4 1504032 nut M4 1504032 nut M4 1504032

SL1B
screw M5x10 inhex low head DIN7984

WSLlB@

spring washer M5 DIN127B

WPLlB

plain washer M5 DIN433

SL2B

WSL2 B@
WPL2 B

plain washer M5 DIN433

screw M5x10 inhex low head DIN7984

spring washer M5 DIN127B

WS3LB WS4LB

(
(

S3LB

screw M4x10 1SO7045 screw M4x10 1SO7045

G =1.467

SEC-PFC-25KW-SIC-PIM-GEVK

Phase current sensor interface

Assembly variant:

standard_board

State:
released

Revision: 0.2

‘ Repository revision: 2821

Engineer: Stefan Kosterec

‘ 07.Sep 2022 18:30

File: current_sensor_if.SchDoc

5/21

onsemi.

PSG Systems Applications Solutions Engineering

6

7 | ;




1 2 ‘ 4 ‘ 5 ‘ 6 7 8
L_PFCC
< FILT_COM 151.2 pH
Prax
425 A
10 mOhm
e P1-102959-00
2u2
MKP
305 Vac
I_SENSEC
2ol N1 U ouTt 2
IN 3 N2 Y ouT2 -2 ° PFC_LC o R .
4 7
t N3 ~ outs ’ 746 550 95 746 550 95
5 INa U ouTs -8 12.5mV/A Redcube terminal Redcube terminal
= 25V+1.875V
P5V 140 ve full scale +150 A TP1C
RIC R2C
cic vouT h12  LEM.ouTC )
100 nF . ZERENNCoC CEE I_PHASEC_P TPHASE D
13 u _ _
GND LEM CKSR VREF . 25 V a5C 23 HT r6C G 46R4
CKSR 50-NP '—% ° ! NCS20034
T uF Q1AC R7C
NCS20034 R8C H < b
7k32 7k32
GND GND |
Lo cacll 220 pF
TP2C
100R
R10C
P5V <t 16k9 ) o
ADC differential input voltage + 3.3V
- Ric Overall phase current conversion factor 27.273 A/V (0.03667 V/A)
VoD — & Full scale range + 90.0 A, 43.95 mA/LSB
QIEC csc . LCR 14 P1V65_BIASC
NCS20034 =
T SMF5.0A
VSS C6C ]RlZC Q1DC
T | [s3k2 NCS20034
o 2u2
R13C
R14C 7k32
GND SND GND GND GND T00R
R15C n
e LPHASECN I_PHASE_N
R17C o ToRA = .
I Q1cc
4k99 NCS20034
R18C
e b
Redcube terminals screws and washers PFC inductor fixing i
Il
) crc I 220pF
) @) S S S S
g g NiLC w N2LC w N3LC w N4LC w
= = nut M4 1504032 nut M4 1504032 nut M4 1504032 nut M4 1504032

SL1C
screw M5x10 inhex low head DIN7984

WSLlC@

SL2C

WS LZC@

screw M5x10 inhex low head DIN7984

spring washer M5 DIN127B

WPLIC

plain washer M5 DIN433

spring washer M5 DIN127B

WP L2C

plain washer M5 DIN433

WS3LC WS4LC

(
(

S3LC

G =1.467

SEC-PFC-25KW-SIC-PIM-GEVK

Phase current sensor interface

Assembly variant:

standard_board

State:

released

screw M4x10 1SO7045

screw M4x10 1SO7045

Revision: 0.2

‘ Repository revision: 2821

Engineer: Stefan Kosterec

‘ 07.Sep 2022 18:30

File: current_sensor_if.SchDoc

6/21

onsemi.

PSG Systems Applications Solutions Engineering

6

7 | ;




) . ‘ 4 ‘ 5 ‘ 6 7
Power_stage A
SW_NODE A SW_NODE_A S oD o DC_POS DC_POS I DC_POS |
TP16
N PWM_HSA DC_NEG DC_NEG
- PWM_HS_P DC_NEG [}——= - I DC NEG |
TP17 P3V3 =
< PURPLE PWM_LSA PR TEMPA_P
= PWM_LS_P TEMP_P ETPA_N R319 R320
PWM_LS_N TEMP N [ ——"2=" P18 L e
? Rer 121R TEMP_SENSE
—_— FLT_HSA
RST_HS FLT_HS —_— o 1 TEMPAP | rempap
_— FLT_LSA
RST_LS FLT_LS = ® —1 TEMPAN | rempa N
RA8  121R
power_stage.SchDoc g TEMPB_P
P19 e[ epen 0P e TEMP_SENSE >
T2 o = TEMPB_N
Power_stage_B TEMPC_P TEVEE.
SW_NODE_B oW NODE.8 SW_NODE DC_POS TG0 ND ND TEMPCN | tempe N
TP20
<> ORANGE o \
LIS PWM_HS_P DC_NEG [ LB
o LN PWM_HS_N %
A58 PWM_LS_P TEMP_P E% R321 R322
PWM_LS_N TEMP_N [ p— o= P22 el e
— RA9  121R cs52
—_— FLT_H
RST_HS FLT_HS oIk e
—_— FLT_LSB P3v3
= & 1
RST_LS FLT_LS
RS0 121R AEDGL
power_stage.SchDoc c53 Csa GND
TP23 _1= _1= =
2n2 2n2 B
Power_stage_C A 9
N ST >
SW_NODE_C SHENEDEN SW_NODE DC_POS 0CPos o N2 = 2 B
TP24 c288 3.1Ne TP25
YELLOW 100 nF PURPLE
PWM_HSC DC_NEG 1000V 2o D <
= PWM_HS_P DC_NEG [ +—— ® 5 Yt — ¢
P PWM_HS_N % E
PWM_CTRL GRAY TEMPC_P Sl F
PWM HSA PWM_HSA PWM_LS_P TEMP_P — R323 R324
- PWM_LSA PWM_LSC TEMPC_N 1k47 k47 1
PWM_LSA 4 PWM_LS_N TEMP.N [ }——m—o TP27 G
PWM_Hsp —WM-HSE RST TS FOT S [ FLLHSC " el H 2
< PWM_CTRL - PWM_LSB o — FLT LsC )y p— NAND @
PWM_LSB = RST_LS FLT_LS = * —1 CTANCI0A
PWM_HSC ower_stage.SchDoc R52 1218 C55 C56 =
PWM_HSC = TP29 power_stage. 2 1= _1=
PWM_LSC ~—yM-LSC YEP W n2 n2
—DRV RST DRV_RST 1 1 GND
- DRV FLT @ TP30 ND ND
DRV_FLT DRV_ENA R53 ST o T
OUT_OVP_UCB
DRV_ENA - o ¢ ¢ = OUT_OVP_UCB
R54  121R
TP76 cs8
BLACK RS9
2n2
GND GND GND GND GND
DRV_FLT
SEC-PFC-25KW-SIC-PIM-GEVK Assembly variant: State:
Power switching unit and fault logic standard_board released
Revision: 0.2 ‘ Repository revision: 2821 Onsem‘
Engineer: Stefan Kosterec ‘ 07.Sep 2022 20:39 ~
File: switching_unit.SchDoc 7121 | PSG Systems Applications Solutions Engineering
1 2 3 4 5 6 ‘ 7 ‘




1 ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 7 8
R25A  4R7 g p
P3V3 U_DRV_HSA TP4A 020 HEA PHSA L1A
g . 03 —
coa| cioa P20V_HSA Vo TG Vin P15V
= | 5 g Cl1A 22l
1uF|  100nF VDD1 ——¢ —— VDD2 o4 744043220
o =himy o4 +Vaux4\_ +19V\ +6+18V
GND GND ’—[Ilsokn *‘D > - HSAlogS“\'; +47V\ — CL4A
R26A  82R5 0 R27A D BES = 2 | ov 50mA \ 150 kHz
[ PWM_Hs P — N+ > — DESAT D— c16A 88 ¥
R28A _ 82RS u KT UsIMFA  USIMFA A Y eieo
| PWM_HS N 1 ® IN- > AN 1000V 1000V 100 uF :
22 pF
cisa| cuoA| sal] | MMSD4148T1G NSV_HsA 35V o1 6.4 pF
R30A 680 pF 680 F__ 50k hd A Vo GND
g . - z 2 . R29A _ 4R7 GATE_HSA SECO-LVDCDC3064-SICV2-GEVB a0
L ¢ RDY 3 3 OUTH 1 =
GND GND
D5A !
RED L soFT outL -8 —
50kQ OFF DC_POS
JE1A sl R % @ R31A  3R3 I DC_POS
13 o FIT R |
1 kOhm @ 100 MHz L " | U PIMA
782632102 7 =
y <] U+ . 4—s—CLAMP ol ol ¢ g NxHolop120MNFIPNG
50kQ &
R32A_ 82RS
[ RST_HS —— Lo RsT — . | e ( 232 3 N
o
C20A — - & a o a
VeEs L8 _ N5V_HSA o g g d
680 pF a2 68 a
16 | GnD1 _ L vEE2A |2 ®
ENe UL1577 Driver c21A | c22a | c23a | c268a F1-2PACK
9 | GNDIA—4 5kV +4A -6A o GND2 |2 == o 1200V
1 ale 100nF | 100nF [ 1uF | 10 uF TPGA 62 | o - 10ma
ND
NCD57000DWR2G R s1——¢—pHasEl [
co
¢ PHASE2 K& ¢
| TEMP P I TEMPA_P s | o SW_NODEA /oo NODE
= . ¢ PHasEs 5Ki—¢ =
-t°}/15
K9
TEMPA_N ¢—PHASE4 |2 ¢
[ TEMP N | A6 | 1o ]
Gt &2 ||':} C24A C25A
Go ——= 250 nF 1 75uF
N Y PR T 900V — 900V
Ceralink Wiirth Elektronik
1t 890724429010CS
— o~ ™ <
222 B
R33A  4R7 AL
P3V3 U_DRV_LSA TP7A oo oo
[a) (a) (a] [a]
ceA| cz7A P20V_LSA \ J
1 Fl 15 wl w w w
wF|  100nF VDD1 ——¢ B 8 2
q
GND GND
R34A  82RS
DC_NEG
| PwM_LS P — 1004 N+ | DC_NEG
R35A  82RS 1
| PWM_LS N — - IN- 7N peA
caa|  caea sowﬂ ) 22l R36A '?LA ?\87\
—1 —
R38A /T IR & IMSD4148T1G — g g
680pF |  680pF 1 e 2 2 . R37A  4R7 GATE_LSA Ly USIMFA  USIMFA
1 —%24s rDY S S OUTH —1 = 1000 V 1000 V
GND GND
7 g;@ 1 L] ouTL LS - PLSA L2A
o o R39A  3R3 PAVAISA o 03 [y vin oL P15V
ZF2A a| — > ° 4000V AC " 29 uH
13 o FLT R | C33A 744043220
A = L T
o < Jeev CLAMP o0 LSAlogS“C +47V\ === C34A
S RAOA  82RS . I 02
| RST_LS 1 4 4.} RsT 4 > , | TP8A ov 50mA \ 150 kHz .
C37A L L . EYLEA C36A "" BV
VEE2 s - 4.7V ALU elco
680 pF 100 uF
16 | GNDL L veeoA 1 ® NSV_LSA 35V ol .\, 6.4 pF oD
GND uUL1577 Driver e )
c38A | c39A | caoa | c2r0a
9 | GNDIA——4 5KV +4A [-6A enp2 (-3 == TPIA SECO-LVDCDC3064-SICV2-GEVB GND
ale L 100nF | 100nF [ 1pF | 104F ?
SND o e} e} e} o
NCD57000DWR2G G=LE
SEC-PFC-25KW-SIC-PIM-GEVK Assembly variant: State:
SiC module power stage standard_board released
Revision: 0.2 ‘ Repository revision: 2821 Onsem
Engineer: Stefan Kosterec ‘ 07.Sep 2022 19:41 ‘
File: power_stage.SchDoc 8/21 | PSG Systems Applications Solutions Engineering
1 2 3 4 5 6 ‘ 7 ‘ 8




1 ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 7 8
R25B  4R7 g p
P3V3 U_DRV_HSB TP4B b0V HSB PHSB L1B
i . 03 —
coB| cioB P20V_HSB Vo TG Vin o P15V
== S — — i
1uF | 100nF 15 1 vop1 —4 —— \VDD2 il on 744043220
o =y c13B |c267B 04 +Vaux4\_ +19V\ +6-18V
GND  GND ’—[IIM D> 1 +7V\ == cue
D28 D3B GND_HSB 02
R26B 82R5 10 R27B o o ov 50mA \ 150 kHz
[ PWM_HS P — IN+ > — DESAT |24 D— c168 88 pF
R28B__ 82RS u KT UsIMFA  USIMFA A Y eieo
| PWM_HS N 1 ® IN- > N s 1000V 1000V 100 uF :
22 pF
cis| ciB| ME' MMSDA148T1G NSV Hsg 35V o1] ., 6.4 pF oo
305 680pF | 680 pF S0 o ©
1 g g . R29B__ 4R7 GATE_HSB SECO-LVDCDC3064-SICV2-GEVB &b
L ¢ RDY 3 3 OUTH 1 =
GND GND
D5B < L_
6
RED SOFT OUTL 1
50k OFF R31B 3R3 DC_POS |
zF18 5l — > [ DC_POS
13 o FIT R |
1 kOhm @ 100 MHz L | "] [ U PIMB
782632102 7 -
o ~< U“ < = GNP Sl 8l € ¢ NXHO10P120MNF1PNG
50kQ &
R32B  82R5
[ RST_HS — Lo RsT — . | 5 ( 232 3 N
o
c20B — - & a o a
VEEs L8 _ N5V_HSB 8I S S
680 pF 8 8 8
16 | GnD1 ) L veeza L 'S
GND UL1577 Driver c218 | c2e | cose | coeem F1-2PACK
9 | GNDIA—4 5kV +4A -6A o GND2 |2 == o 1200V
1 = 100nF | 100nF [ 1pF | 10 uF TPEB 62| o o 10mQ
ND
NCD57000DWR2G e s1——¢—pHasEl [
) c9
¢—PHASE2 <=2 ¢
| TEMP P I TEMPB_P s | ” SW_NODE.B /=N " NODE
= T rrases < —$ =
t°}/15
K9
TEMPB_N ¢—PHASE4 [0 ¢
| TEMPN | A8 1 Thp N
[2€;
Gt &2 [ Cc24B 258
Go ——= 250 nF 1 75uF
Ol so—— ¢ =T 900V — 900V
Ceralink Wiirth Elektronik
et 890724429010CS
— o~ ™ <
2B B B
R33B_ 4R7 nyg oM
P3V3<I—|:Iﬂ U_DRV_LSB TP7B PPN
[a) (a) (a] [a]
ceB| corB P20V_LSB \ J
-1 15 n 0 w| w
1pF|  100nF VDD1 ——¢ B 8 g =
q
GND GND
R34B  82R5
DC_NEG
| PwM_LS P —1 1004 N+ | DC_NEG
| R35B  82RS5 1 x
PWM LS N 1 ® IN- D6B
caB| cam sowﬂ ) PR R36B '?\7"3 '?ZB
—1 —1
R38B - I O IMSD4148T1G L = =
680pF |  680pF 1 e 2 2 . R37B  4R7 GATE_LSB Ly USIMFA  USIMFA
1 —2de roy S S OUTH = 1000 V 1000 V
GND GND
D9B < L_
6 — PLSB L2B
= o o b R39B  GR3 PAVISE o 03 [y vin oL P15V
ZF2B a| — > ° 4000V AC " 29 uH
13 o FLT R | Cc33B 744043220
NN — | T |
50k < 20w CLAMP 10??5“\5 4\— +4.7V - C34B
s R40B__ 82R5 _ X GND_LSB 02
| RST_LS 1 4 4.} RsT 4 > , | TP8B ov 50mA \ 150 kHz .
C36B =
carB S S 8 NSV LSB 3BV
VEE2 ® ® 4.7V ALU elco
680 pF 100 uF
16 | GNDL . L veeoA 1 ® NsV_LSB 3BV ol .\, 6.4 pF oD
ED 0 uL1577 Driver 5 c388 | c3oB |caoB |covoB
GND1IA ——¢ 5kv +4A [-6A GND2 == TP9B SECO-LVDCDC3064-SICV2-GEVB GND
- L 1000F | 100nF [ 1pF | 10 4F ?
SND o e} e} e} o
NCD57000DWR2G CRDLSE
SEC-PFC-25KW-SIC-PIM-GEVK Assembly variant: State:
SiC module power stage standard_board released
Revision: 0.2 ‘ Repository revision: 2821 Onsem
Engineer: Stefan Kosterec ‘ 07.Sep 2022 19:41 ‘
File: power_stage.SchDoc 9/21 | PSG Systems Applications Solutions Engineering
1 2 3 4 5 6 ‘ 7 ‘ 8




1 ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 7 8
R25C  4R7 g p
P3V3 U_DRV_HSC TPAC — PHSC Lic
g . 03 — 1
coc| cioc P20V_HSC Vo TG Vin P15V
= | 5 g ciic 22l
1uF|  100nF VDD1 ——¢ —— VDD2 o4 744043220
o =y c13c |ca67c 04 +Vaux4\_ +19V\ +6-18V
GND GND ’—[Ilsokn *‘D > - Hstlog;\l; +47V\ — c14c
R26C  82R5 0 R27C D BEIE = 2 | ov 50mA \ 150 kHz
[ PWM_HS P —" IN+ > — DESAT |24 D— c1sc — 88 pF
R28C___ 82R5 u KT UsIMFA  USIMFA A Y eieo
| PWM_HS_N S Py IN- > N pac 1000V 1000V 100 uF : \
22 pF /
cisc| cioc 00 MMSD4148T1G 3BV
R30C ] E' ® N5V_HSC ® 01 e 6.4 pF N
680 pF | 680 pF 0@
g . - z 2 . R29C__ 4R7 GATE_HSC SECO-LVDCDC3064-SICV2-GEVB a0
L ¢ RDY 3 3 OUTH 1 =
GND  GND
= ' L] s outL -8 —1
50kQ OFF DC_POS
zF1c sl — e @ ReLC 3R | DC_POs
o FLT R |
1 kOhm @ 100 MHz L " | U PIMC
782632102 7 =
y <] U+ . 4—s—CLAMP ol ol ¢ g NxHoioP120MNFIPNG
50kQ &
R32C  82R5
[ RST_HS — Lo RsT — . | B3 ( 232 3 N
o
Cc20C — - & a o a
VeEs L8 _ N5V_HSC o g g d
680 pF a2 68 a
16 | GnD1 _ L vEE2A |2 ®
GND uL1577 Driver co1c | eze | cose | coese F1-2PACK
9 | GNDIA—4 5kV +4A -6A o GND2 |2 == o 1200V
1 ale 100 nF | 100nF [ 1uF | 10 uF TP6C 62 | o - 10ma
ND
NCD57000DWR2G T s1——¢—pHasEl [
co
¢ PHASE2 K& ¢
| TEMP P I TEMPC_P s | o SW_NODELC /oo NODE
= . ¢ PHasEs 5Ki—¢ =
-t°}/15
K9
TEMPC_N ¢—PHASE4 |2 ¢
[ TEMP N | A6 | 1o ]
Gt &2 ||':} c24c c25¢
Go ——= 250 nF 1 75uF
N Y PR T 900V — 900V
Ceralink Wiirth Elektronik
1t 890724429010CS
— o~ ™ <
222 B
R33C  4R7 AL
P3V3 U_DRV_LSC TP7C oo oo
[a) (a) (a] [a]
ceec| corc P20V_LSC \ J
L T |15 ol 10| | w0
wF|  100nF VDD1 —— B 8 2
q
GND GND
R34C  82R5
DC_NEG
| PwM_LS P — 1004 N+ | DC_NEG
R35C  82R5 1
| PWM_LS N 1 - IN- N psc
caic|  cac sowﬂ ) PR R36C '?LC ?ilc
—1 —
R38C /T IR & IMSD4148T1G — g g
680pF |  680pF 1 e 2 2 . R37C  4R7 GATE_LSC Ly USIMFA  USIMFA
1 —%24s rDY S S OUTH = 1000 V 1000 V
GND  GND
7 g;g 1 L] ouTL LS - PLSC L2c
o o R39C 3RS PAVASC o 03 [y vin oL P15V
zF2C a| — > ° 4000V AC " 29 uH
13 o FLT R | c33c 744043220
A 1 L T
o < Jeev CLAMP o0 Lstlogs“\s +47V\ === c34c
S RAOC  82RS . I 02
| RST_LS 1 4 4.} RsT 4 > , | TP8C ov 50mA \ 150 kHz .
carc L L . NEVLISE c36C "" BV
VEE2 s - 4.7V ALU elco
680 pF 100 uF
16 | GNDL . L veeoA 1 ® NsV_LSC 3BV ol .\, 6.4 pF oD
ED 0 uL1577 Driver 5 csc | c3ec | caoc | coroc
GND1IA ——¢ 5kv +4A [-6A GND2 == TPSC SECO-LVDCDC3064-SICV2-GEVB GND
ale L 100nF | 100nF [ 1pF | 104F ?
SND o e} e} e} o
NCD57000DWR2G CARLSC
SEC-PFC-25KW-SIC-PIM-GEVK Assembly variant: State:
SiC module power stage standard_board released
Revision: 0.2 ‘ Repository revision: 2821 Onsem
Engineer: Stefan Kosterec ‘ 07.Sep 2022 19:41 ‘
File: power_stage.SchDoc 10/21 | PSG Systems Applications Solutions Engineering
1 2 3 4 5 6 ‘ 7 ‘ 8




1 2 3 4 ‘ 5 ‘ 6 ‘ 7 8
C64)) 1 uF GPV
ALY G_PV G_PV GND GND
¢ oy G PV 65
= u2 1F 66 c67 c68 69
DM: 10.7 kHz c70 vce VDD |t P3V3_PV 1pF u3
CM: 17.8 kHz > ANAPWR&\/REF| | DIG PWR |‘_ = W
2 dhlfc 3 nE P3V3_PV VDD1 VDD2 P3V3
R94  270R 12-bit sy Lot RO3 -
— VINP 2 MSPS " 3R o R96 4k7
Gl 2 4l Ent 2 EN2 [o12 10k
150F i 2 RS Ak E:
— VINN Bl CLK 1 PV_CSN 51 von | vop 1L R313 33R PV_D_AB_UCB
R99  270R = ‘\X/ I
cr2 &
“leour 13 - PV.028 — 8 VINB A VINA 22 T PV_CSN.UCB
£l G PR CT3 5 c74
c75 c76 2
GPV  GPV NCDSBOLIXDPTWG  ——= " —= T3 100pF | 3 “T200 pF cor1
B b 33pF | 33pF P Z 1 GNDIA = GND2A |2 P ——
1 1 , L . 100 pF
GPV GPV GND1B GND2B
«py  NCIDR2IL b GND
C77) 1 uF G_PV
P3V3 PV A A
p G PV c78
_PV
Phase_voltage_ ADC_front_end U4 1uF C81 C82
PFC A PFCA S prc A U_AB P P c83 vcc—»l VDD fot P3V3 PV us
— - - = AR ANA PWR&VREF| | DIG PWR r_ -
U_AB_N _AB_ T nF _ P3V3_PV vDD1 VDD2 P3V3
R103  270R 12-bit 4 SR102% —
A CSN
PFC B PFC.B 1 > PFC_B UBCP[ > U.BC.P C84 VING 2MSPS w1 33R & - R105 4k7
= = = U BN 2 EN1 = EN2
_BC_ T & R106 <
UBC N [ 15 nF R E CLK 2 > PV CLK 5 “ 1 R314 33R PV_D_BC_UCB
I S = 1 — _0_BC.
i Uiap R107270R 2 33R VOA N VOB —
— - - o
PFC_C > PFC_C U_CAP C85 i R108 ¥ R109 33R
3 _ PV_D_BC 6 7\ 12 _ PV_CLK_UCB
U CA N U_CAN - ouT VINB: MY VINA
 CA_ nF GND 33R C86 g ce7
css8 89 2
phase_voltage_adc_front_end.SchDoc ey sy NCD98011XDPTWG ——=" = TP38 Al 3 = ToeE R110
- - S3pLiSsioy P 2 | GND1A = GND2A |2 P _1C272 1 {qok
GPV GV 8 1 eND1B GND2B |2 Y[
g pvy  NeIDa2ll ND GND  GND
ADC_U_PHASE €901 pF G_PV
PV_CLK_UCB U FOUELRY GND GND
PV_CSN_UCB PV_(SN_UCB 6PV G_PV U co1
- co4 c95
<{ ADC_U_PHASE PV_D AB_UCE - PY-D-AB.UEB o F
PV_D_BC_UCB VLA £26 Ee—= ANAPWR&VREF| | DIG PWR |‘_VDD LY A
PV D_CA_USB PV_D_CA_UCB 3anE _ P3V3_PV VDD1 VDD2 P3V3
R112  270R 12-bit p R111 -
'—' WA 2 MSPS eon =R e o R114  4K7
co7 s} fir
g EN1 = EN2
e | E LN DN :
CLK TP40 R315 33R
VINN = 5 11 PV_D_CA_UCB
= — -
RLIE—270R 2 33R VOA n VOB —
co8 SAR & CONTROL & . — R117 5 X 5
ouT o — VINB WM VINA
33nF GND =
c100 |cro1 SSRNCES 2
oy =y NCD98011XDPTWG —— — TPA1 100 F__ g R118
= = 33pF | 33pF P 2 | onp1a 2 GND2A |15 na | cems
L3 P PVM GV GV 8 1 GND1B GND2B |2 d00jph
1 03
Py vin 4000V AC e P42 P43 gy Neibel SND  GND  GND
744043220 Q7 5
+6+18V /+19V -/->+Vaux Vin Vout P3V3_PV
— [y LDO c103
S = 150kHz/ 50mA ov 83v 1uF
p in 2
3BV 100V —_— Enable  GND
ALUelco MLCC ATV NCP5085Q33 SEC-PFC-25KW-SIC-PIM-GEVK Assembly variant: State:
: GPV GPV GPV
Phase to Phase voltage measurement circuit standard_board released
12 6.4 pF , o1
- GND Vo Revision: 0.2 ‘ Repository revision: 2821
1 SECO-LVDCDC3064-SICV2-GEVB On Se‘ N
GND Engineer: Stefan Kosterec ‘ 06.Sep 2022 10:41 ‘
File: phase_voltage_measurement.SchDoc 11/21 | PSG Systems Applications Solutions Engineering
1 2 ‘ 3 4 5 € ‘ i ‘ 8




2 3 4 ‘ 5 ‘ ‘ 7 ‘ 8
Phase to phase voltage measurement - ADC front end
R55 R56 R57 R58 o
PFC_A { } [ } [ } [ } o o
= 820k 820k 820k 820k R59 10k
g  UAN R Q4A
| S
Res IS0 o
6k98 T
n R60  6k04 U_AB_P
NCS20034 UABP >
R61 g =
e ]
= TP31
. NCS20032
| S
10k R64
10k 6k04
TP32
U_AB_N
== U _AB_N
Q3A
SEC B R66 R67 R68 R69
= “B20k 820k 820Kk “B20K R70_ 10k fles20
1 _UBN g 4 05A
| S
<
R71
NCS20034 u.BCP UBCP >
« R72 g
<
E76 TP33
R311
| S
10k
10k 6k04
TP34
U_BCN
== U BC_N
e R77 R78 R79 R80
PF { } { } [ } { —
= 820K 820K 820K 820k 0 REL 10k NCS20082
= | —— Q6A
| S
470.914:1 )
; ———— 1
+460 V (325 Vrms) maps into n5 R82 ko4
1.65V +0.977 V (0.673 V + 2.627 V) e 1 U_CAP :U_CA_P
+325.3 V (230 Vrms) maps into p RE0 g
1.65V +0.691V (0.959 V + 2.341 V) » :Ism TP35
aE NCS20032
| S
10k R89
G - 1 576 10k 6k04
Q3D — TP36
G =0.604
P3V3_PV < 1 —e ¢ U-CAN U CA N
10k 14 P1V65_PVM
c59 %
1yF 10k NCs20052 ADC differential input voltage + 3.3 V
NCS20038 e Overall phase to phase scaling factor 247.354 : 1
1
RV GhV ERR Full scale range + 816.3 V, 0.399 V/LSB
P3V3_PV <t P3V3_PV<t P3V3_PV < P3V3 PV <
< o<} o =]
VDD VDD VDD VDD
C60 c6l 62 c63
“ToonF “ToonF “ToonF “Too0nF
0 LSS e NS osc VS o6c VEE SEC-PFC-25KW-SIC-PIM-GEVK Assembly variant: State:
NCS20034 o NCS20032 < NCS20032 < NCS20032 < Phase voltage measurement ADC front end standard_board released
GPV GPV GPV GV GPV  GPBV GPV GPV Revision: 0.2 ‘ Repository revision: 2821

Engineer: Stefan Kosterec ‘ 06.Sep 2022 08:53

File: phase_voltage_adc_front_end.SchDoc 12/21

onsemi.

PSG Systems Applications Solutions Engineering

; | :

| 8




Output voltage and current measurement
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Temperature sensing ADC front end

TEMP_SENSE
Ty L2212
TEMPA_N =
TEMPB_P
 TEMP_SENSE )= TEMPBP —oin ™0
TEMPB_N =
TEMPC_P IE:EE:
TEMPC_N =

Temperature measurement target range 0 + 170°C

NXHO10P120MNF1PNG NTC parameters:
R25=5kQ
B(25/100) = 3455 K

NTC resistance formula:
RT=R25xe”Bx (1/T-1/T25) [Q; Q, K, K, K]
RT = 5kQ x e ~ 3455K x (1/T - 1/298.15K)

Conversion table
t Rt ADC in ADC value
[°C] [<] vl [-1
- 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

{ ADC_TEMP >

State:
released

R206
I GND
10k
c185
R207
——————1 1 2p2
10k R208  270R TA P
o =
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High voltage DC-DC converter 800 V to 15V 40 W
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PIM A to heatsink fixing

)

SAPA
screw M4x12 DIN7984

WSAPA
spring washer M4 'DIN127B

WPAPA

plain washer M4 DIN433

@®)

SBPA
screw M4x12 DIN7984

WSBPA
spring washer M4 'DIN127B

WPBPA

plain washer M4 DIN433

PIM A heatsink to PCB fixing

SiPA =F S2PA  X=F
screw M3x20 ISO7045 screw M3x20 1SO7045

S3PA =F
screw M3x20 1SO7045

screw M3x20 1507045

PIM B to heatsink fixing

SAPB .
screw M4x12 DIN7984

WSAPB
spring washer M4 DIN127B

WPAPB

plain washer M2 DIN433

SBPB =
screw M4x12 DIN7984

WSBPB
spring washer M4 DIN127B

WPBPB

plain washer M4 DIN433

PIM B heatsink to PCB fixing

sipB =2 s2PB =F
screw M3x20 1SO7045 screw M3x20 1SO7045

s3pB =F
screw M3x20 1SO7045

s4pB =
screw M3x20 ISO7045

2

PIM C to heatsink fixing

SAPC =
screw M4x12 DIN7984
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plain washer M4 DIN433
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