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BM2P121X-EVK-001sHiiR—

K

R(E. 90 ~ 264 VacOATIH512 VOERXEZHEALET . HHERIZEAK0.75 AZHBELET,
650 V MOSFETAEPWMAIXDC/DCI>/\—FICOBM2P121X%{ERALTWE Y,

BM2P121X(&. 650 ViEEILIFEARICLD. EEEEDICEIUET . ERREIETZAEL., \EEIE

uﬂu-l-;&%iﬁbt(/\agg_o

BRE—RE#HZRAVTVSID. BAIILECERFIRNIMNIBN, FIRBOERISE(CIT NI FEBLE T . Z1vF I EIREG
EEFSNT65 kHzTY . BEERHC(E, BIREERZTV. B3IEeRRUET . BIRERE > THEEZNEL THD. REMIIC
BEALET . EA>ESFL.5 Q-650 VIHEMOSFETZAEL THY. EHEE N, sxEt T RLCEmUFT.

B

CNIFARFRIETHD. FFHZRIEIBDEDTEHOEE A FF(CIETE

Parameter

Figure 1. BM2P121X-EVK-001

VRS (E. Vin = 230 Vac, lour = 0.5 A, Ta= 25 °C

Conditions
AN EEEEH 90 230 264 Vac
ASIEREER 47 50/60 63 Hz
HHERE 10.8 12.0 13.2 v
RAE - 9.0 w lour =0.75 A
o EREsE e Y 0.0 0.50 0.75 A
FHEEE - 140 - mw lour=0A
BRI - 82.1 - %
HAHUyT L EENE? - 61 - mVpp
EEREEHE -10 +25 +65 °C

(Note 1) BR@RELREEN' 105 °C ML ECRSBVES, BIETENINR R AEEL TR,

(Note 2) Z\1D )4 X=EHEFE Ao
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EFFIR

1. WEIHER
(1) 90 ~ 264 Vac. 20 W Bl kD AC &R
(2) &K 0.75 A DETH
(3) DC EBIE5t

2. HEEREIERT
(1) AC EJE# 90 ~ 264 Vac (UYL T, ERH % OFF (CLET,
(2) Bz 0.75 ATISERELT, 8fe@hcLEs,
(3) EIRD N ifmF% CN1-1: AC(N)imFA. L ifmF%Z CN1-2: AC(L)imF A\, — DIV THEFELET.
(4) BREOERFZ VOUT i FA. BinF%Z GND I FA. — X OI(VTHEHELES.
(5) AHNBERIERIC AC BHEHE AC BENERHRUES .
(6) HAHEERIERC DC EEETOIEHRT%Z VOUT A, BiiliT% GND NEHULETS .
(7) AC BEOH % ON (CLET,
(8) DCEBEEtOERRN 12V ThHILEERLET,
(9) BEEEMICLET.
(10) DA VDIRFUCKDEERET (BK) MEELTUVRUVN, DC BEETTHRLET.

L
+
e —1 OME.
B ) )
ey  EHET
o
DC &|Est
CN1: £H5 1:AC (N), 2: AC (L)
Figure 2. &t
FIV—T12)

AREHiAR— K&, TRAES Po (9.0W TY, Fe. ARICRITAL -T2 BiEERUE T . 40 °C LI LOFERS. T4L—F4>2%
B2 B X 2 EEE N ZENNNT 35 5(F. SPmRENEEN 105 °C ZBX VLD, BRIEREREZ AR TS,

12

9

Output Power Po [W]
(=]

-23 0 25 a0 75 100
Ambient Temparature Ta [T]

Figure 3. T4L =714
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7IUr—3ayEig

Vin =90 ~ 264 Vac, Vour=12V

D2
T

Lms T VOUT

L I nc onpic H—e—e—r Yy D
j NG NG g
AC90-264V DRAIN  N.C.
IC +l §
77 D1 “t
N y27a
GND

Figure 4. BM2P151X-EVK-001 7/ —<3>[a1f&

BM2P121X (&. TAMTSL XA TOIEMEFE A ZERAL. VCC BEN 12.0 V typ.[LRRBLICT—R\WILETS, CCTH VCC BIE(.
VCC liirF¢& GND_IC in FRIDEEZEKRUET .

HHEE VOUT (T TF DR TEERINE Y,
VOUT = Venr + Vepz — Vipa
VCNTZVCC a> FD—)L@EJ:T:

Vep1:A1A—R D1 OllEAEETE
Vep2: A4 A— R D2 OIEASEEE

vee FB
GND

”
[ERre Y IS
||
11

T

3 coansowcg M | . ] vouT
L D—<>
AC90-264V o
A rzd
N[

{1 oND
Figure 5. —f%#Y% Buck I>/\—4 7o —23>mEEg

LHICHZESB—AZEIE Buck I2N—HELEEU T, J4— R\yIEIEBHIAERRT. BBammEn M <hEd.

{BU. 71—R)\yIU TS VCC BELM AN BT EERDIs, BEIEARHIEHBENRFS EHBENHNET .. 2DIHEE. HAlHFTIK
iz T MABEZ TIPS,
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BM2P121X &

58 SES
B PWM B2 = 65 kHz B ENMEEIREEEH: VCC: 9.5V ~12.96V
B PWM ALY ME—RAR DRAIN: 650 V(Max)
B FEREURE T BEENER B JULAENMERFER: 0.85 mA(Typ)
m EErER/N-XNEE m (-ZNEMEET: 0.45 mA(Typ)
B 650 V MELE)C IR B FRIREIEE 65 kHz(Typ)
B 650V EA—/\—->v>33> MOSFET A B EMEREEH: -40 °C ~ +105 °C
B VCCimF EKEERE B MOSFET ON 1 1.5 Q(Typ)
B VCCin¥ BEERE
B A CEDBER)TVIHLEE
B YIRS MR
Kyr—-3 W(Typ) x D(Typ) x H(Max)
DIP7K 9.20 mm x 6.35 mm x 4.30 mm
(TOP VIEW) Pitch 2.54 mm
S
E 3 DRAIN
E E| DRAIN
GND_IC E
E E| VCC
Figure 6. Block Diagram Figure 7. DIP7K Package
Table 1. BM2P121X E ECiE
. ESD Diode
No. Name ‘ I/O ‘ Function VCC GND
1 - - - - -
2 - - - - -
3 GND_IC I/O GND v -
4 - - - - -
5 VCC | Vee - v
6 DRAIN 11O MOSEFET DRAIN - v
7 DRAIN 11O MOSEFET DRAIN - v
© 2019 ROHM Co., Ltd. No. 61UG021J Rev.002
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s E

1 EE/NGA-H
m Vy : APEEEEFE AC 90 V ~ 264 Vac (DC 100 V ~ 380 V)
B Vour . HHEE DC12V
B our(Typ) : EEHSHER 050A
B our(Max) : RAHIER 0.75A
B fow : ZMYF AL Min:60 kHz, Typ:65 kHz, Max:70 kHz
B Ipeak(Min) : BEFRHER Min:1.8 A, Typ:2.0 A, Max:2.2A

2 JMIDEE

21

1599 DE

ZAYF T BEE— RERBACRERE— RDCM)(TBBEIIC L BZREVET . EHE— RCCM)DIFE . F1A— RO trr ROFE
TSN Z A, Y1 A—- ROBKIENZIBEELT ., S5(CCOFETRIL. MOSFET O ON BOE —JERERD. MOSFET DIEKEIENN

nga_o

EHEOBEETR lour(Typ): 0.5A EL. A>ADH(CHRNZE V&R IL (3.

I, =loyr(Typ) x2 =10 [A]

ADBEMETFEFC, EiHE—RCCM)TRDYPIV. ANDEED
B/\EJE 100 Vdc [C 20 %MDY —>>%ES, Vin(Min) = 80 Vdc M
KM THELET  HOEBE Vouri12 V EF1A—RD VFL V D5,
Duty DEXAE:Duty(Max)ZstELZ Y.

Vour + Vi
Duty(max) = ——— = 0.163
¢ ) Vin(Min)

AAYF T B EOER/IME fsw (Min) = 60 kHz H'5,
AR ton(Max)ZETEULE T,

Duty(Max)

ton(Max) = e (i)

=271 [usec]
REHE-RTEMET 20, L BEZELHUET

L < ton(Max) x w

= 1842  [pH]

Ipeak

IL
A
LN AN N
AII/\ Iripple Iomax
/% < IL N
tay
ton
_t

Figure 8. iBEFARL B O/ EFTEHR
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2.1 1299908 - =
I BERBREN, BAERETR lour: 750 mA ML EICRBLSIC L EZELRUET, BERRL & Z(vF I BREOS/IME
fsw(Min) = 60 kHz T. EFHE— RTEMEL TULBEED MOSFET (CRN3EBHRTEH I3, MOSFET [CRNBER ( # A(vF>Y
ONBEOIA/IVERR) H. BEREEEROR/IME Ipeak (Min): 1.8 A%ZBX3 ET. MOSFET % OFF [CUEY . #Jtdly= 0.1 ysec
DEENEC BTz, BRI, Ipeak EEBZX T, E-VERI(L. Ip £BDET E-VEF Ip (&, R1vF>J ON BOERMBESE Al &
LT,

Ip = Ipeak + Al X tdly
% 0
Ip = Ipeak + X tdly

BERRLEFOHEDER lo(LIM)%Z. RRXEREER 750 mA K5 10 %D - %ZFERL. 825 mA LUT. STELETD,

Iripple

Ioyr(LIM) = Ip — > Ioyr(Max)

IO LIEOE/IMEZBHUET . EEROXNSETEIBE.

{Vin(Min)xtdlyx f sw (Min)—(Voyr+Ve)IX(Viy(Min)-Voyr)

L> 2xfswMin)x(1oyr (Max)-Ipeak(Min))xVy(Min)

=91.0 [uH]

LT DA D5 MBS TEAZETR 10(Typ):0.5 ABRHIAREFEE— RERD, RABRIER lo(Max):0.75 AL L OBETR&H
[CFBIT(F. 91.0 pH ~ 184.2 pH DFEMAMS. 150 pH O/ ZHEELEY .

22 AVHVHEROEH
19TINBARE-VEREEHUET, E—IERPEAERDIESE ANEENRAEE Vin(Max):380 V. RABRER
lo(Max):0.75A T Z1yF>J EIRENER/)\ 60 kHz OBFICRDET
IO FILVETR Iripple (&, A TFORERDET

di {VIN(Max) — (Vour +Vp)} Vour + Vr)
T dt L Vin(Max) X four (Min)
E—IERONICHTEDBE.
IT‘lPPle {VinMax)-Vour+Vr)}Vour+VF)
Ip = loyr(Max) + ——=1Io + 2XLXVn (Max) X f sy (Min) =145 [Al
ERD, FFEER 1.45 A EOIMNEEELET
© 2019 ROHM Co., Ltd. No. 61UG021J Rev.002
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2.2 1VHVIEROEL - fit&

Sold, 1299492 Z1B:150 uH, FFEER:1.9A @EFERALTVET,

STTINA>HDS (EREES4) Core size DRO9 x 11 series
B . XF1501Y-151

&7t RS HTINITRSOR
T541-0059 KPRATHPRXIESSHE] 1-7-2
http://www.alphatrans.jp/

3 HMA-RODEE

3.1

3.2

IFARA=IAILA =R : D1

TFATA=IWIAA—RE BRI A—R (T7—ZANHNU-F1A—-R) 2ERLET, A A—RICENINSNZHEE (L. iLBIRFOH
HEEN 0V OBFT. Vin(Max):380 V Td. 7L —T1J)ZHERL. 600 V THEREZEIRLET,

HALA— ROEHNERNRAE DM ANBENRAEE Vin(Max):380 V. mXETE lo(Max):0.75 A T, Z(vF>J &
TN ER/IN 60 kHz DBF(CIRDET

_ VourtVr _
Duty = Vin(Man) 29 [%]

HA4A-ROEHEETR Ip (3. E-VER 1p:1.35 A h'5,

Ip(rms) = Ip X ’HTuty =0.765 [A]

TEA&ETR 0.765 A LI E&BIRLFET,
ERR(CF, BIREEL, BROFEHEEZEL. 5A /600 V FD RFN5BM6S #{EALTVET,

VCC B4 A—K : D1
VCC (AT 291 A— RiF. BRIAA— RefERULET . 44— RICEMINENZPEEL. Vin(Max):380 V THB. TAL—T1>5%
FEIRL. 600 V MIERZEIRUET . IC [RNBETRIE. +2/)1\&0zs. 0.2 A/ 600 V fa® RRE02VSM6ES ZFERLTVWET,

© 2019 ROHM Co., Ltd. No. 61UG021J Rev.002
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REHEE - S

4 ITIHDETE

4.1

4.2

4.3

ABDIToH: C4

AN FTIHBE AREE VI EHDES Pour TRELET . BRELT. 90 ~ 264 Vac DANEEDIFS. 2 x Pour [W] pFo.
176 ~ 264 Vac DIZE. 1 X Pour [W] UF ELET . tB/IEH Pour=9 W THADT. 18 uF LLET. 22 uF / 450 V Z{ERALT
WET,

vcc > 5> Y C6
VCC 15> CVCC (. IC 2 LZECEMFSEZ e, HNBEEZTELTIA— RI\WIFTBDICHETT, ME 25 V LA LT,
1.0 uF ~ 4.7 yF Z#EBELEI, 2.2 uF / 50 V ZFEARALTVETD,

HH3>578 1 C7,C8

A TIHBE HABE Vo (CU. TAL—T1>J%EBREL. 25 VL L ZRELET,

C7 OEMRI>T YR, BEREL - REERIINEREE R I IVENHDET

HOUTIVEBEE. 1>995EROVYTIVG Al MEHISTIHTRAL T, BFES= Cout. 1VE—4FVZESR [CEDFEELLE
BORAZ T IR TRSNEY

AVripple = Al X + ESR

(8 X Cout X fsw)
A>T VETRE

Al =2 X {Ip — I,yr(max)} = 2 x (1.58 — 0.75) = 1.66  [A]
Sold., B¥EA=E 1 680 pF, ESR : 0.049 Q @ZEAL. HAVTIVEEOFHEHEZ 100 mV I TFELTVET,

1
8XCoutX fow

1

AVripple = Al X {( 8X680Ux65k

) + ESR} = 1.66 X {( ) + 0.049} =813 [mV]

RIS, T IHOUTIERH ., ERUVT I ERZiE I ERELET .
129990 T I ER RMS IE T 3L,

I [rms] = Al X \E =0.96 [A]
75O TIVETRIE
I-[rms] = |I,* = Ioyr? =V0.962 —0.752 = 0.60  [A]

EAEER 0.60 AL EHEELET,
HHI>FT>Y C7 (4, 680 pF / 25 V TERIVTIVETR 1.24 A ZERLFLE.
C8 (. ZAYF 2T JAZDEIHDI=HIC, 0.1 uF OES52vHI> T HEEMLTVET,

© 2019 ROHM Co., Ltd. No. 61UG021J Rev.002
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REHEE - S

5 EHORE
5.1 MEES : R1,R2,R3
X-Capacitor (C1)DIERDEEINHDET . MEEZEELT. ROHM & MCR18 (200 V ME)DFv Stz 3pcs BFICIE
HFUTVWEY, BIRN OFF SNTHS 1 #18IC 45 V BUTFICRBELIIC, 220 kQ % 3pes BIITHERLTVET,

52 JU-%iEH : R4
HAHEBECRHENIC T —RI\WwILTWBIe, EamEF T, BHBEN LEUFT ., ZOWREOHICTY-F IR ERLTVE
9, EHLER/NE(TBE, BEFEO LR EIWREINEIN, EHIELEKEERDFET, 10kQ /0.25 W ZERLTLET,

6 J1ILAEIEOETE
“Conducted Emission”x§5&&L T, X-Capacitor:C1 EJEE—RI(IVI LFL TIIAZERHRLTVET
X-Capacitor (. 0.22 pF / X2 ZFEARALTVET, JEZE—RI(LAE. 13 mH(Min) / 1 A ZFERLTVET,
“Radiated Emission”Xd#& U T, Y-Capacitor:C2,C3 &, JEE—RI(IA LF2 TIIILAZEBRRLTVET,
Y-Capacitor (&, 2200 pF / Y1 ZERAL. Pzt OO0 7B CIER T LT BiEO /A X2 AFINSEIELRWVESIC
UTWET, e, JEDE-RI(ILA(E. 100 MHz B1BOFEOR. 60 yH(Min) / 1 A ZERLTVWET, tyNMIEWDAAR
JRRET. "Radiated Emission”H'EERVMEE(E. C2,C3,LF2 (IAREERDFET,

© 2019 ROHM Co., Ltd. No. 61UG021J Rev.002
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AET—5

O-RLFal—-23>

13.2 100
V= 90 Vac
- V=115 Vac 0
12.8 I'Vy=230 Vac 80
- V=264 Vac
2 124 10 V= 90 Vac
()
g g 60 V=115 Vae
S Q0 L
S 120 2 50 - Vin=280 Vac
‘CSL L - V=264 Vac
g 40
11.6
30
2
11.2 0
10
10.8 0
0 500 1000 1500 0 100 200 300 400 500 600 700
Output Current [mA] Output Current [mA]
Figure 9. Load Regulation (lour vs Vour) Figure 10. Load Regulation (lout vs Efficiency)
Table 2. Load Regulation (V=115 Vac) Table 3. Load Regulation (Viy=230 Vac)
lout Vourt ‘ Efficiency ‘ lout Vourt ‘ Efficiency
188 mA 11.735 V 83.69 % 188 mA 11.718 V 79.39 %
375 mA 11.703 V 84.45 % 375 mA 11.681 V 81.51 %
563 mA 11.691 V 84.77 % 563 mA 11.673 V 82.35 %
750 mA 11.681 V 83.84 % 750 mA 11.665 V 81.46 %
25 0.5
- V=90 Vac
- V=115 Vac
20 04 - V=230 Vac
- V=264 Vac
£ =
@ 15 3 03
o o
— —
9] o}
2 2
(o] o
o 1.0 o 0.2
- V= 90 Vac
- V=115 Vac
0.5 1V,,=230 Vac 0.1
- V=264 Vac
0.0 0.0
0 100 200 300 400 500 600 700 1 10 100
Output Current [mA] Output Current [mA]
Figure 11. Load Regulation (lout VS PLoss) Figure 12. Load Regulation (lout VS PLoss)
© 2019 ROHM Co., Ltd. No. 61UG021J Rev.002
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AET—Y - Hhd

Table 4. Load Regulation : Vix=90 Vac Table 5. Load Regulation: V|N=100 Vac

Vin Pin Vour Tour Pour PLoss Efficiency Vin Py Vour Tour Pour PLoss Efficiency

[Vac] [W] N [mA] [w] [w] [%] [Vac] [W] [v1 [mA] [w] [w] [%]
90 0.04 12.506 0 0.000 0.042 0.00 100 0.05 12.598 0 0.000 0.047 0.00
90 0.05 12.391 1 0.012 0.039 24.30 100 0.06 12.451 1 0.012 0.043 22.64
90 0.06 12.298 2 0.025 0.037 39.67 100 0.07 12.343 2 0.025 0.041 37.40
90 0.10 12.158 5 0.061 0.042 59.02 100 0.11 12.182 5 0.061 0.046 56.93
90 0.13 12.115 7 0.085 0.047 64.25 100 0.14 12.134 7 0.085 0.051 62.45
90 0.18 12.088 10 0.121 0.056 68.29 100 0.18 12.100 10 0.121 0.059 67.22
90 0.25 12.060 15 0.181 0.070 72.07 100 0.26 12.072 15 0.181 0.074 71.01
90 0.32 12.040 20 0.241 0.082 74.55 100 0.33 12.050 20 0.241 0.086 73.70
90 0.46 11.979 30 0.359 0.102 77.95 100 0.47 11.999 30 0.360 0.107 77.08
90 0.73 11.892 50 0.595 0.137 81.23 100 0.74 11.902 50 0.595 0.143 80.64
90 1.00 11.842 70 0.829 0.175 82.56 100 1.01 11.850 70 0.830 0.181 82.13
90 1.41 11.791 100 1.179 0.234 83.45 100 1.42 11.798 100 1.180 0.238 83.20
90 2.10 11.749 150 1.762 0.336! 84.00 100 2.10 11.752 150 1.763 0.339 83.86
90 2.62 11.738 188 2.207 0.412 84.26 100 2.62 11.740 188 2.207 0.416 84.14
90 3.47 11.732 250 2.933 0.537 84.52 100 3.47 11.727 250 2.932 0.542 84.41
90 4.50 11.713 325 3.807 0.691 84.63 100 4.50 11.715 325 3.807 0.693 84.61
90 6.90 11.697 500 5.849 1.047 84.82 100 6.89 11.696 500 5.848 1.044 84.85
90 7.75 11.696 563 6.585 1.168] 84.93 100 7.75 11.695 563 6.584 1.168 84.94
90 10.42 11.685 750 8.764 1.651 84.15 100 10.42 11.684 750 8.763 1.661 84.07
90 14.01 11.662 1000 11.662 2.346 83.25 100 14.03 11.663 1000 11.663 2.364 83.15
90 16.97 11.649 1200 13.979 2.988 82.39 100 16.95 11.645 1200 13.974 2.980 82.42
90 18.15 11.630 1280 14.886, 3.267 82.01 100 18.31 11.631 1290 15.004 3.308 81.94
90 0.07 0.000 1290 0.000 0.066! 0.00 100 0.07 0.000 1300 0.000 0.070 0.00

Table 6. Load Regulation: V\y=115 Vac Table 7. Load Regulation: Viy=176 Vac

Vin Pin Vour Iour Pour Pioss Efficiency Vin Py Vour Iour Pour PLoss Efficiency

[Vac] [W] N [mA] [w] [w] [%] [Vac] [W] [v1 [mA] [w] [w] [%]
115 0.05 12.638 0 0.000 0.054 0.00 176 0.09 12.839 0 0.000 0.092 0.00
115 0.06 12.480 1 0.012 0.050 20.13 176 0.10 12.624 1 0.013 0.087 12.62
115 0.07 12.361 2 0.025 0.048 33.87 176 0.11 12.463 2 0.025 0.087 22.26
115 0.11 12.185 5 0.061 0.053 53.44 176 0.15 12.223 5 0.061 0.091 40.21
115 0.14 12.132 7 0.085 0.058 59.39 176 0.18 12.151 7 0.085 0.096 46.99
115 0.19 12.088 10 0.121 0.065 64.99 176 0.23 12.092 10 0.121 0.104 53.74
115 0.26 12.061 15 0.181 0.081 69.05 176 0.30 12.041 15 0.181 0.118 60.41
115 0.34 12.040 20 0.241 0.094 71.88 176 0.38 12.023 20 0.240 0.138 63.61
115 0.48 12.011 30 0.360 0.119 75.23 176 0.53 11.991 30 0.360 0.165 68.52
115 0.75 11.904 50 0.595 0.155 79.36 176 0.81 11.938 50 0.597 0.215 73.51
115 1.02 11.850 70 0.830 0.193 81.16 176 1.08 11.864 70 0.830 0.254 76.61
115 1.43 11.797 100 1.180 0.250 82.50 176 1.49 11.804 100 1.180 0.314 79.01
115 2.11 11.747 150 1.762 0.351 83.39 176 2.18 11.742 150 1.761 0.416 80.90
115 2.64 11.735 188 2.206 0.430 83.69 176 2.70 11.732 188 2.206 0.496 81.63
115 3.49 11.723 250 2.931 0.556 84.05 176 3.56 11.714 250 2.929 0.632 82.26
115 4.52 11.711 325 3.806 0.709 84.30 176 4.60 11.701 325 3.803 0.792 82.76
115 6.91 11.692 500 5.846 1.061 84.64 176 7.00 11.683 500 5.842 1.159 83.45
115 7.77 11.691 563 6.582 1.183 84.77 176 7.86 11.682 563 6.577 1.283 83.68
115 10.45 11.681 750 8.761 1.688 83.84 176 10.61 11.674 750 8.756 1.850 82.56
115 14.07 11.661 1000 11.661 2.404 82.91 176 14.42 11.659 1000 11.659 2.757 80.88
115 17.00 11.644 1200 13.973 3.026! 82.20 176 17.45 11.647 1200 13.976 3.470 80.11
115 18.68 11.613 1310 15.213 3.463 81.46 176 20.43 11.593 1390 16.114 4.314 78.88
115 0.09 0.000 1320 0.000 0.090 0.00 176 0.16 0.000 1400 0.000 0.161 0.00
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Table 8. Load Regulation : V\N=230 Vac

Table 9. Load Regulation: Viy=264 Vac

Vin Pin Vour Tour Pour PLoss Efficiency Vin Py Vour Tour Pour PLoss Efficiency
[Vac] [W] N [mA] [w] [W] [%] [Vac] [W] [v1 [mA] [(wl [W] [%]
230 0.14 13.056 0 0.000 0.139 0.00 264 0.18 13.189 0 0.000 0.178 0.00
230 0.15 12.785 1 0.013 0.134 8.70 264 0.19 12.885 1 0.013 0.172 6.96
230 0.16 12.580 2 0.025 0.134 15.82 264 0.20 12.655 2 0.025 0.171 12.91
230 0.20 12.277 5 0.061 0.139 30.69 264 0.24 12.310 5 0.062 0.175 25.97
230 0.23 12.185 7 0.085 0.144 37.25 264 0.27 12.208 7 0.085 0.182 32.01
230 0.27 12.110 10 0.121 0.152 44.36 264 0.31 12.122 10 0.121 0.190 38.98
230 0.35 12.045 15 0.181 0.167 51.92 264 0.39 12.047 15 0.181 0.204 46.94
230 0.42 12.011 20 0.240 0.181 57.06 264 0.46 12.008 20 0.240 0.221 52.10
230 0.58 11.982 30 0.359 0.219 62.19 264 0.62 11.978 30 0.359 0.257 58.33
230 0.88 11.950 50 0.598 0.278 68.29 264 0.92 11.942 50 0.597 0.321 65.04
230 1.16 11.893 70 0.833 0.325 71.89 264 1.22 11.918 70 0.834 0.381 68.66
230 1.57 11.819 100 1.182 0.387 75.33 264 1.63 11.827 100 1.183 0.442 72.78
230 2.25 11.751 150 1.763 0.491 78.20 264 2.31 11.755 150 1.763 0.549 76.27
230 2.78 11.718 188 2.203 0.572 79.39 264 2.83 11.720 188 2.203 0.630 77.77
230 3.64 11.700 250 2.925 0.715 80.36 264 3.70 11.695 250 2.924 0.773 79.08
230 4.68 11.689 325 3.799 0.884 81.12 264 4.75 11.684 325 3.797 0.950 79.99
230 7.11 11.674 500 5.837 1.273 82.10 264 7.18 11.671 500 5.836 1.345 81.27
230 7.98 11.673 563 6.572 1.408] 82.35 264 8.05 11.670 563 6.570 1.480 81.62
230 10.74 11.665 750 8.749 1.991 81.46 264 10.82 11.661 750 8.746 2.074 80.83
230 14.67 11.650 1000 11.650 3.020 79.41 264 14.77 11.631 1000 11.631 3.139 78.75
230 17.83 11.641 1200 13.969 3.861 78.35 264 18.00 11.621 1200 13.945 4.055 77.47
230 22.48 11.611 1470 17.068 5.412 75.93 264 23.33 11.574 1500 17.361 5.969 74.41
230 0.23 0.000 1480 0.000 0.230 0.00 264 0.29 0.000 1510 0.000 0.294 0.00
© 2019 ROHM Co., Ltd. No. 61UG021J Rev.002
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Figure 17. MOSFET &HZ Vin= 90 Vac, lour=0.75A Figure 18. Diode &2 Vin= 90 Vac, lout=0.75 A
Tek Stop Th Tek Stop TS|
" 1]
 MOSFET Vbps . ‘Diode VAnode-Cathode'
 f b m m
| 1 11 . B L. . |
[ il !
— + k
MOSFET IDrain Diode Ir
@& 250V % @ 1004 B 3@‘152 04000ps ib;?)ism/tss 'agofv ‘ © L0k 8 2%1 960005 i;gfjr{ts 55 0/v }
Value Mean Min Max Std Dev Value Mean Min Max Std Dev
@ Max 410 404 400 410 5.04
@& Max 1484 1.49 1.44 1.56 30.6m } L’Max 1.54 & 1.55 154 1.58 20.7m }
Figure 19. MOSFET I/, Vin= 264 Vac, lout= 0.75 A Figure 20. Diode J&HZ Vin= 264 Vac, lour=0.75 A
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Figure 21. MOSFET J&f2 Vin= 264 Vac, H5EHE Figure 22. Diode i&f2 Vin= 264 Vac, HI5EH&
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Figure 24. Vin= 230 Vac, lout= 0.75A
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Figure 25. Viy= 115 Vac, lour=10 mA — 0.75 A

Figure 26. Vin=115 Vac, lout = 0.75A— 10 mA
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Figure 27. Viy= 230 Vac, louyt= 10 mA — 0.75 A

Figure 28. Viy= 230 Vac, lour=0.75A — 10 mA
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Table 10. E@RERE ¥Ta =25 °C, 30 DERBAIE
Condition
Vin = 90 Vac, Vin = 90 Vac, VN = 264 Vac, VN = 264 Vac,
|OUT =0.50 A |ou'r =0.75A |OUT =0.50 A |ou'|' =0.75A
IC1 45,9 °C 719 °C 52.4°C 83.4°C
D1 59.6 °C 76.2 °C 61.5°C 83.0°C
DB1 45.3 °C 535°C 39.7 °C 48.2 °C
L1 40.6 °C 60.8 °C 47.9 °C 66.7 °C
EMI
+Conducted Emission: CISPR22 Pub 22 Class B
90 o umee Limit1 (0)
80 — - Lmtzaw &0 Limit2 (V)
70 " 70 VA
s 60 L z 60 - vB
% sol | % 50 0 E— —
5wl L ‘::f 0 Sl |
20 20
10 10
c;su,zm 3M 5M TM 1M 2M  3M 5M 7M 10M 20M 30M .015M2M AM 5M 7M 1M M 3N SM 7M 10M 20M 30M

Frequency [Hz]
Figure 35. Vin= 110 Vac / 60 Hz, lout= 0.75A
QP margin = 17.5 dB, AV margin = 20.8 dB

-Radiated Emission: CISPR22 Pub 22 Class B

Frequency [Hz]

Figure 36. Vin= 230 Vac /50 Hz, lout= 0.75A
QP margin = 23.5 dB, AV margin = 26.5 dB
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Figure 37. Viy= 110 Vac / 60 Hz, lour= 0.75 A Figure 38. Viy= 230 Vac / 50 Hz, loytr=0.75 A
QP margin =7.3 dB QP margin =6.2 dB
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Table 11. BM2P121X-EVK-001 OB R@E

Configuration

R Qty. Description Part Number Manufacture mm (inch)
C1 1 |X2 Capacitor 0.22uF [275Vac, £20% 890324023028CS Wurth -
C2,C3 2 |Y1 Capacitor 2200pF |Y1 capacitor DE1E3KX222MB4BPO1F Murata -

C4 1 |Electrolytic 22uF  [450V, £20% 450BXW22MEFR12.5X20  [Rubycon 12.5mm®X20mm
C5 1 |Ceramic 100pF  [1kV, COG, £10% GRM31A5C3A101] Murata 3216 (1206)
C6 1 |Ceramic 2.2uF |50V, X7R, £10% UMK316B7225KL-T Taiyo Yuden 3216 (1206)
(ov4 1 |Electrolytic 680uF |25V, £20% UPA1E681MPD Nichicon 10mmaeX16mm
C8 1 Ceramic 0.1uF 100V, X7R, £10% HMK107B7104MA-T Taiyo Yuden 1608 (0603)
CN1 1 |Connector 2pin 5mm pitch B2P-NV JST -

D1 1 |FRD 5A 600V RFN5BM6S ROHM TO-252
D2 1 |REC Di 0.2A 600V RRE02VSM6ES ROHM TUMD2SM
DB1 1 |Bridge 1A 800V D1UBASO Shindengen SOP-4

F1 1 |Fuse 1.6A 1.6A 300V 36911600000 Littelfuse -

IC1 1 |AC/DC Converter - 650V BM2P121X-Z ROHM DIP7
JP1 1 |Jumper - Jumper Wire - - ®0.5mm
L1 1 |Coil 150uH |1.9A XF1501Y-151 Alpha Trans -

LF1 1 |Line Filter 13mH  [1A XF1482Y Alpha Trans -

LF2 1 |Line Filter 60pH 1A LF1246Y Alpha Trans -

PCB 1 |FR4 - - - - -
R1,R2,R3 3 [Resistor 220kQ  [0.25W, £5% MCR18EZPJ224 ROHM 3216 (1206)
R4 1 |Resistor 10kQ 0.25W, £5% MCR18EZPJ103 ROHM 3216 (1206)
ZNR1 1 |Varistor - 300Vac, 423Vmin, 400A V470ZA05P Littelfuse 5mmo Disc
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