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Hi=

(1)1700 V MHE SiC MOSFET PUj&

(2)SiC MOSFET (&0, [LEEFANEBESE DC =300V ~ 900V,AC =210 ~ 480 Vac
(3)/\1)\D—m=EE/)\wr—= T0263-7L

(4)EE SRR REABHGRAE SV RG

Figure 1. BM2SC121FP2-EVK-001

i
AN
IEH Min ‘ Typ ‘ Max Units Conditions
ANEEEHE (DC) 300 - 900 Vv
ANEEEHE (AC) 210 - 480 Vac
AC ANJEIRER 47 50/60 63 Hz
P REEEHE -10 +25 +65 °C
BT
CNIEERFMETHD, 2RI TDEDTEHDFL A FHABENRLMSZE(E. Vin = 600 V(DC), lo =1.0A, Ta=25°C
Conditions
HHEFE 22.8 24.0 25.2 Y
ERAHNES - - 48 w lb=2A
BRARENDER © 0.0 - 2.0 A
5B - 310 - mw lb=0A
R - 91 - % lo=2A, Vi=300 V
HAVYTIVEE (Note 2) - - 200 mVpp

(Note 1) EPRREVREN 105 °C WINTRBES, BREEMINERIZRHELTIE,
(Note 2) ZIXAD A XESHE he
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1. B
(1) 210 Vac ~ 480 Vac ®=#H AC EJR. L& 300 Vdc ~ 900 Vdc ® DC EJ&E (80 W L L)
(2) BK 2.0 A DEF
(3) DC &EIE:Et

2. HEEROIERT

(1) &&EIR%Z OFF LU, TEDL&I(CAITERRZ L TUZEL,

(2) BRZEASEENTHEL. ERZ ON LTLIZEL,

(3) BENETFEROBE. 0A ~ 2 A OMIEREL. ON LTZZ W,

(4) 70 DC BEFHIEHEL DIHERL. TAUTEBREZAEL TS,

(5) BIEREINFTLEFANEEZ 0 VICL. ANEREIST Y C8,9,10 DEENENEN 10 V LU T (LRI TVWBIERRERL TR,
ZOREAIEIRDERE OFF LU TEDIN TUZE,
(AP T HICEEENEOTVWRERRET 2NN HIHTTERIZE, )

Input 210 Vac to 480 Vac Input 300 Vdc to 900 Vdc

Output Current

Output Current

Io=0At02A Io=0Ato2A
Figure 2. =tBEIRICLD AT Figure 3. DC BIRICLBZ AN
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abmR
Item Specifications Parts name Manufacture
SCREW - SEMS-SCREW-P4-3X8 TOMOHO
CL C1,C2,C3,C4,C5 2200 pF, 300 V DE1E3RA222MJ4BPO1F MURATA
CFL C6,C7 33 nF, 1600 V B32672L.1333] TDK
CAL C8,C9,C10 180 pF, 400 V 860021381024 WURTH ELECTRONIK
CAP C11,C24 1000 pF, 100 V HMK107B7102KA-T TAIYO YUDEN
CAP C12 47 pF, 250 V GRM1885C2E470JW07 MURATA
CAP C13 10 uF, 50 V GRM31CD71H106KE11 MURATA
CAL Ci4 22 uF, 50 V UHD1H220MDD NICHICON
OTHER C15 - NON MOUNTED -
CL C16 2200 pF, 1000 V RDER73A222K2K1H03B MURATA
CAP C18 680 pF, 1000 V GRM31B5C2J681FW01L MURATA
CAL C19,C20 470 uF, 35V EKZE350ELL471MJ20S UNITED CHEMI-CON
CAL C21 220 pF, 35V UHD1V221MPD NICHICON
CAP C22 10 pF, 50 V GRM31CD71H106KE11 MURATA
CAP Cc23 0.1 pF, 100V HMK107B7104MA-T TAIYO YUDEN
CN CN1 - 691250910003 WURTH ELECTRONIK
CN CN2 - 691250610003 WURTH ELECTRONIK
CN CN3 - 691101710002 WURTH ELECTRONIK
DI D1,02,010,D11,D12,D13,D14 1A, 1200V D1FK120 SHINDENGEN
ZD D3,D4 Zener Diode, 200 V 1.5KE200A LITTELFUSE
FRD D5,D6 FRD, 1 A, 1000 V UF4007 ON SEMICONDUCTOR
DI D7 0.1A,80V 1SS355VM ROHM
DI D8 0.2 A, 400 V RRE02VSM4S ROHM
FRD D9 FRD, 20 A, 300V RF2001T3DNZ ROHM
HS HS2 22.9 k/W IC-1625-STL SANKYO THRMOTECH
IC Ic1 - BM2SC121FP2-LBZ ROHM
IC IC2 TL431BIDBZT TI
L L1,L2 1000 pH 768772102 WURTH ELECTRONIK
L L3 2.2 uH 7447462022 WURTH ELECTRONIK
PC PC1 - LTV-817M-B LITEON
RES R1,R2,R3 10Q PRO2FS0201009KR500 VISHAY
RES R4,R5,R6,R7,R8,R9 470 kQ MCR18EZP]474 ROHM
RES R10,R11 1 MQ KTR18EZPJ105 ROHM
RES R12,R13 470 kQ KTR18EZPJ474 ROHM
RES R14 0.47 Q LTR100JZPFLR470 ROHM
RES R15 100 kQ KTRO3EZFX1003 ROHM
RES R16,R20 10 Q MCR25JZHJ]100 ROHM
RES R17 12 kQ MCRO3EZPFX1202 ROHM
RES R18 10Q MCR18EZPJ100 ROHM
RES R19 220 kQ PR03000202203JAC00 VISHAY
RES R21 82 kQ MCRO3EZPFX8202 ROHM
RES R22 4.7 kQ MCRO3EZPFX4701 ROHM
RES R23,R26 10 kQ MCRO3EZPFX1002 ROHM
RES R24 2.2kQ MCRO3EZPFX2201 ROHM
RES R25 1kQ MCRO3EZPFX1001 ROHM
RES R27 30 kQ MCRO3EZPJ303 ROHM
RES R28,R29 470 kQ KTR18EZPJ225 ROHM
T T1 PQ3230 750344945 WURTH ELECTRONIK
© 2021 ROHM Co., Ltd. No. 64UG002J Rev.002
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BM2SC12xFP2 &

T
FE M ER O RAMAIGEREL fa
TO263-7L /){ysr—=
1700 V/9.2 A/1.15 Q SiC-MOSFET Wi
SEALHRIED
[ER AR RE

AV NABHESHEER (19 pA)
2= Vel ST QN il
SOURCE i Leading Edge Blanking

BERNH

B ENFEEIREEEH
VCC iH=F:
DRAIN ifiF:

IN=ANEERFETR

BERESEH:

AAYF T ENERFEIR :

BARYF IR

15.0V ~ 27.50 V
1700 V (Max)

800 pA (Typ)

500 pA (Typ)

120 kHz (Typ)

-40 °C ~ +105 °C

VCC UVLO (Under Voltage Lockout protection)
VCC OVP (Over Voltage Protection)
BAONZEDBETARE LIRS

VI KRS —NEkRE

ZT T NIHN A TRERE

ZT OVP (Over Voltage Protection)

BR UVLO (Under Voltage Lockout Protection)

DRAIN

EXP-PAD

O |

T vce GND BR SOURCE  SOURCE

LT ) [ 5 o 1)

Figure 4. Pin Configuration

Table 1. Series Line-up

Product name FB OLP VCC OVP
BM2SCQ121FP2-LBZ Auto Restart Latch
BM2SCQ122FP2-LBZ Latch Latch

BM2SCQ123FP2-LBZ

Auto Restart

Auto Restart

BM2SCQ124FP2-LBZ

Latch

Auto Restart

FIVgr—33>
FEMMEITEIR, AC 7549, RERSE
vor—-3 W(Typ) x D(Typ) x H(Typ)

TO263-7L 10.18 mm x 15.5 mm x 4.56 mm

—_—

Table 2. BM2SC12xFP2-LBZ E ELE

mFES ‘ mFa ‘ T
1 zZT TOERRL T
2 VCC BIRANIHF
3 GND GND ##F
4 FB 74— RI\WIEBS ANIRT
5 BR AC EE & HiRF
6 SOURCE | MOSFET Y—Xi#F
7 SOURCE | MOSFET Y—2Xi#F
EXP-PAD DRAIN MOSFET RLA T

© 2021 ROHM Co., Ltd.
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b3 A R

Transformer design example

CUSTOMER TERMINAL]JROHS JLEAD(Pb)-FRE] L |
Sn 96%, Ag4% | Yes | Yes |
= =
= =
PART MUST INSERT FULLY T - ——e
SURFACE A IN RECOMMENDED GRID ‘wiRTH
’ e SOt LBOATES: Tk 4 ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:
- e — P e — PARAMETER TEST CONDITIONS VALUE
! T D.C. RESISTANC ). @20°C 68 ohms max
S D.C. RESISTANC 121 Tie(®+5.11+12). @20°C 05 ohms_max.
E & o D.C. RESISTANCI 4. QZCPC 80 ohms max.
eop sk LI B INDUCTANCE 3 10kHz, 100mV. Ls T.66mH £10%
[35.56) i SATURATION CURRENT 3-1 20% rolloff from initial 2.8A
! § | LEAKAGE INDUCTANCE 3-1| tie(8+8+11+12), 100kHz, 100mV, Ls} 1w max.
3-12]tie(344.11+12), 3750VAC. 1 second 3000VAC, 1 minute
v 1 3-CORE] tie(344+11412), 1875VAC, 1 second| 1500VAC, 1 minute
¥ i . (31){12:8), tie(8+8.11+12) | 441
TERM. NO.'s FOR REF. ONLY LOL000E. N TR G008 RATIO (3-1):4-5) | 46891
ION RESISTANCE 3-8 tie(3+4.11+12), 500 Vdc, 60 sec: 100MOhms min.
ION RESISTANCE 3-CORE] tie(344411+12), 500 Vdc, 60 seconds| 100MOhms min.

L . .
' . .
201(8) ¥ . .
[s.11]
Y ! . B
@) (749 b T
* . .
Zm-;z:)vdt d - RECOMMENDED GENERAL SPECIFICATIONS:
4SkHz min. Y SEC P.C. PATTLRN, COMPONCNT SIOC  (oepATING TEMPERATURE RANGE: -40°C to +125°C including temp fise
24V -2A Designed to meet 7mm min. clearance distance & creepage distance between primary and secondary
©
®
.
AUX
8V -50mA

Customer to tie terminals 848 and 11412 on PC board.

Application of the transformer allows for the leadwires
between terminals 8&9 and 11&12to solder bridge.

Wire insulation & RoHS status not affected by wire color. Wire insulation color may vary depending on availability. Marking method, font and color may vary on preproduction samples.
oM

rﬁackaging pecifications. — “Tolerances unless otherwise specified DRAWING TITLE JPART NO.
DATE Method: Tray -%}\*{— Angles: £1° Decimals: +.005 [.13]
[ENG | VU_|PKG-1201 N/ "~ Fractions: +1/84 Footprint: + 001 [.03] TRANSFORMER 750344945
REV 02 comemonruscewent | This drawing is dual dimensioned. Dimensions in
DATE | 2021/! arerwivsarastingasnl siossm 1 brackets are in millimeters. SPECFICATION SHEET 1OF 1

Figure 5. Transformer Specification

Table 3. Core and Bobbin Information

Core TP4A
Bobbin PQ3230 WH9100

Table 4. Winding Specification

Pin ‘ Turn No. Wire diagram
O 88T AWG25
@—-0, ©@->® 20T 4 x AWG24
@—0® 18T AWG32

© 2021 ROHM Co., Ltd. No. 64UG002J Rev.002
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AET—5

lo-Efficiency
Vo-lo —e—300Vdc 100.0%
s 24.5 ~8—900Vdc 90.0%
g 243 £ 80.0%
o
(V]
w 24.1 g 70.0% /
= (7]
(=] ‘S
.>.. 239 E 60.0% / == \/IN=300 Vdc
8237 50.0% ==V/IN=900 Vdc
>
PR 40.0% |
0 0.5 1 1.5 2 2.5 3 3.5 0 0.5 1 15 2
Outout Current lo (A) Output Current lo (A)
Figure 6. Output Voltage vs Output Current — Figure 7. Output Current vs Efficiency
Vo - Vin ; Vin - Fsw
245 =9—|0UT=0 60
E == |0UT=2A
o £
> x
° '; 50
g u & —
> c
5 [ ] {} | % 40 /./
Qo o
E o /
o
23.5 30
300 400 500 600 700 800 900 300 400 500 600 700 800 900
Input Voltage Vin (Vdc) Input Voltage Vin (Vdc)
Figure 8. Input Voltage vs Output Voltage Figure 9. Input Voltage Vin vs Frequency (Io = 2 A)
© 2021 ROHM Co., Ltd. No. 64UG002J Rev.002
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AET—Y — =&

V_Drain 100 V/div I FET 1 A/div

NormdliRes  Edge CHI £ 30V
IntP 125GS/s  fMuto

V_Drain 250 V/div I_FET 1 A/div

OKOGAMA, 4 Normdii-Res  Edge CHI £ 30V
1 X IntP 1256S8/s  futo

wg

o T00 Ao |

Mo 1 6.5 W wm

opped
it R

Wi 1 6.5 W TEwdy

Figure 10. Vin_dc =300V, Io =0.5A
Primary Side

Secondary diode Vak 50 V/div I_Diode 2 A/div

NormdiRes  Edge CH2 F68.0 V
IniP 1256S/s  fMuto

Figure 11. Vin_dc =900V, Io = 0.5 A
Primary Side

Secondary diode Vak 50 V/div I_Diode 2 A/div

NormHi-fes Eld‘tgel}lz.fﬁau\l

| IJG 0 Voot @ 2.00 AunE

ain : .75 W I Sus/div

Figure 12. Vin_dc =300V, Io =0.5A
Secondary Side

IntP 1256575
D 2.00 Aun B
Main 3 6.25 M t Sus/div

Figure 13. Vin_dc =900 V, Io = 0.5 A
Secondary Side

© 2021 ROHM Co., Ltd.

No. 64UG002J Rev.002
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V_Drain 100 V/div I_FET 1 A/div V_Drain 250 V/div I_FET 1 A/div

Mormdi Res  Edge CHI £ 30 V YOKOGAWA 4 NormiliRes  Edgo CHI £ 30V
tP 12565/s futo Siopped H X hiP 1256S/s futo
EE W L D ST CE ] SRR Y —
M 'ﬁ' wm i Mo 3 6.25 W T TEus/dv

Figure 14. Vin_dc =300V, Io = 2.0 A Figure 15. Vin_dc =900V, Io = 2.0 A
Primary Side Primary Side
Secondary diode Vak 50 V/div I_Diode 2 A/div Secondary diode Vak 50 V/div I_Diode 2 A/div
hoane % W g Y i Pt YA g
‘.10 0 Voo 3 - @ 2.00 AdwE 0 Wyt @ 2.00 AwE

o 6.25 W TGus/dv T o 1 6.25 W i Thus/div

Figure 16. Vin_dc =300V, Io = 2.0 A Figure 17. Vin_dc =900V, Io = 2.0 A
Secondary Side Secondary Side
© 2021 ROHM Co., Ltd. No. 64UG002J Rev.002
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V_Drain 100 V/div I_FET 1 A/div
*

TYORDGANA Normdli-Res  Edge CHI F 118 ¥
Stopped 1 160Y 85 12.5M5/: futo

0 100 Vg S0

M
| B
-i

Figure 18. Output short Vin_dc = 300 V
Primary side

V_Anode 50 V/div R I_Diode 5 A/div
*

YOKOGANA MormitiRes  Edge CHI £ 118 ¥
Stoppad 1 160Y 65 12.5M57: futo
50,0 Ve @ 5.00 A B0
__“ m YRR “mm_n
[ [ - :
A = ]
: Zowel 1 675k ‘Blus/div
l ZOOM ‘ ‘

Figure 20. Output short Vin_dc = 300 V
Secondary side

V_Drain 250 V/div I_FET 1 A/div

YOKOGAWA 4 NormdiRes  Edge CHI £ 118 V
Stopped 9 160 12.5M8/ futo

D250 Vg B |

Zowel 1 675k ‘Blus/div

ZOOM

Figure 19. Output short Vin_dc = 900 V
Primary side

V_Anode 50 V/div
YOROGAWA ¢

Stopped 9 160 85H

_Diode 5 A/div

NormHiRes  Edge CHI £ 118 V
12.5M3/s Auto

I

SN ]

Figure 21. Output short Vin_dc = 900 V
Secondary side

© 2021 ROHM Co., Ltd.

No. 64UG002J Rev.002
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V_Drain 100 V/div Vo 10 V/dvi B I _FET 1 A/div V_Drain 250 V/div Vo 10 V/dvi RI_FET 1 A/div

Normiti-Res Ed.ga CHI £ 118 V Normi-Res  Edge CHI F 118 V
6.25MS/ 160V 58 6.25MS/ futo
\7‘ T LD 100w

D 100 Va® | 100ms7dv Mo 1 6.5 W 100ms/dv
: L i |
i B Toms/dv ‘ T Zemi:wsk . T ms/dv
ZOOM ZOOM
m
| l'H |
L ”!\ : |
k i
Figure 22. Startup Vin_dc =300V, Io =0A Figure 23. Startup Vin_dc =900V, Io=0A

Nomﬁi‘ﬁo" EIJ&O(}" Fusy No'mﬁ‘ﬁo" Edgo(}" Fusy

V_Drain 100 V/div Vo 10 V/dvi R I_FET 1 A/div V_Drain 250 V/div Vo 10 V/dvi BRI _FET 1 A/div

ISGV 8

100ms/dv 100ms/dv

Zoom1 3 125 & 2ms/dv

Figure 24. Startup Vin_dc =300V, Io = 2 A Figure 25. Startup Vin_dc =900V, Io = 2 A

No. 64UG002J Rev.002

© 2021 ROHM Co., Ltd.
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Vo 500 mV/div(AC) Io 2 A/div Vo 500 mV/div(AC) Io 2 A/div

YOKOGAWA 4 NormHiRes  Edee CHA 116 4 NormHi-Res Edg uuﬂ 16 A
Running, 28 160¢ 85M 12.5M5/5  Normal Slopn d A 160Y 850 12.5M8/5
@ Sz @ @ Sz @

Vo =625 N 50ms/div i Won 6.2 N H 50ms/div

Figure 26. Load Response Vin_dc = 300V, Io = 0<->2 A Figure 27. Load Response Vin_dc =900V, Io = 0<->2 A

Vo 50 mV / div(AC) I_Diode 5 A/div Vo 50 mV / div(AC) I_Diode 5 A/div

lormtkes  Edgo 0 £2.00 4
Notifes  Edee O £ 2,00
il 160¢ 5 i RS
_

W 2625 & i : 10us/div

o = 62.5 k 10us/div

MWM%WMMWW Wm#%% o Josmmmpen Wr:}&mwm
j ' i | ! 5 L

b ! . ' } } ; e
r N | [ | J L o ; J...
r | 5
Figure 28. Output Ripple Voltage Vin_dc = 300 V, Figure 29. Output Ripple Voltage Vin_dc = 900 V,
Io=2A Io=2A
© 2021 ROHM Co., Ltd. No. 64UG002J Rev.002
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Transformer 77.0°C

21/03,30
15:02:42
¢ 120>
120.0

IC 75.0°C

a

M :77.0

BOX-A
Max: 77.0

E=0.95 TA: 28.3 ALAHE OOM : OF F

E=0.95 Ta: 28.3001

POVER ZooM:oFF

Figure 30. Parts surface temperature (Vin_dc = 900 Vn,

CfERASN 3Eb R E EEFEZ CHEFRD L BRmEEZ TIRFI ISV,

PCB

Size : 60 mm x 180 mm

Diode 75.7°C

21,03,30
150258
< 120>
1z0.0

E=0.95 TA: 28.3 ALAM: OVER ZOOM:OFF

Iout = 2A after

]

AN
b,
O

AC/DC Converter SiC—MOSFET Integrated

Figure 31. Top Layout (Top view)
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Figure 32. Bottom Layout (Bottom view)
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