ROHM Datasheet

SEMICONDUCTOR

AC/DC O v/\—4

A4 v F 4 MOSFET RjE
PWM 42 4 7 DC/DC a>/s—4 IC

BM2P13xxJ-Z series

B= EERH
AC/DC A PWM A= DC/DC av/N\N—E2THBHEY B HFERETEHE:
—XF. IVEV EHIFEETIEKITRTICREL Y VCC #H¥F: 89V ~ 260V
ATLEHELET, G FREOMEBEICHELTH DRAIN ##F: 730 V (Max)
U, SEITFLHRADEEBENIVN—2FF5IC m [EERER (ON)1:
RETEIRET Y, BM2P13x1J-Z: 1.00 mA (Typ)
730V BBIEBEARIZEL Y EHBEAICEMRLET, BM2P13x3J-Z: 0.70 mA (Typ)
24y F U RAERBEERENMITIZT S LT, m [EEESR (ON)2: 0.30 mA (Typ)
HRENSVEERHEERLET, BRE— LM mSEIRERH 1 130 kHz (Typ)
ERANTWSES, 4L EICEREBRAN TS m BEREEEE: -40°C ~ +105°C
. SEIEE BEREICT Chi-tEEEREBLET. X ® MOSFET ON #iju: BM2P1ILZ. 100 (Typ)
A v FUIREBEBIEEEAKXT 130 kHz TY, BEH X1d-. 1. yp
BICIE. BRMERETL. SOEEERLET, B BM2P13x3J-Z: 3.0 Q (Typ)
Ry EL T MEEEMBLTH Y. EEMI CEBRLE o pss
¥, 730V X4 v F >4 MOSFET ML, A5 Nyr—o W (Typ) x D (Typ) x H (Max)
HETS C ENERETT, DIP7K 9.27 mm x 6.35 mm X 8.63 mm
pitch 2.54 mm
BE
B PWM ALY kE—FHIE
B ERERY BV ke
m BEEHEA—X FEE
B EREHUEE LR
m 730V EBREEANE - .
m 730V XA wF >4 MOSFET Wi AT T
m VCC UVLO (Under Voltage Lockout) Product Name | MOSTET | v yvio | VHovP
B VCC OVP (Over Voltage Protection) ON
B SOURCE ¥4 — 7 13# BM2P13A1J-Z 1.00Q O -
B SOURCE i#F Leading Edge Blanking ##E BM2P13A3J-Z 300 O -
B A9 EDBERGEH AR BM2P13B1J-Z 1.00Q O O
B BEFRRH AC fHIEHSEE BM2P13B3J-Z 3.0Q O O
B VI MRA— MHEE
B 2 REBEFRRERR HAEH (POUT)
POUT (Note 1)
Product Name AC85V ~
AC 230V AG 264
BM2P13x1J-Z 30W 25 W
BM2P13x3J-Z 25 W 20 W

(Note 1) B ABAIXSMT (FERM. BBREICHBLET. TORH. KLHE
FYMNSWARENSHY FT .

A&
BERE. OAH#435. AV #2358, FDfth SMPS etc.

OHEBE : Vo EIMHE LI EHRERERR OMKHIREKHIEILTEYFELEA,
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Ui F &5t BA
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\ = \ Ab
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1 SOURCE /0 MOSFET SOURCE ##+ - O
2 BR | BROWNOUT ix¥F - @)
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4 FB /0 | 74— KNy I EBANHT - O
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vee DRAIN
[ |
° ’—0
VCC UVLO
Startup
J 40V Circuit
VCC OVP Line Reg
100 ps
Filter
i Clamp 10 UAl
Circuit
Internal Block 7
% v
BR
> Brown Out

Detection T <
PWM Control DRIVER Ir
+ +—F—— | R Q
Internal Reg. Burst Control
Internal Reg.

EB 30k oLP
4 — — OoLP N iM
Timer Current
Limiter
N Leading Edge SOURCE
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&0y BERH

1. #EE)EEE (DRAIN: 6,7 pin)
AIC K., BBERBREZABLTVET., T0O=6H. BEEEIN OEEEREATRETT,
EIE (K. OFF B Istarms DADEHBBHERY ET,
EBRMOSEEZ Figure 3IZ.RLET . Cvec =10 pF BFlE. 0.1 s LT TOEEAAEETT

©— —| FUSE |

AC
Input

@_

Filter

Diode
Bridge

7

DRAIN

Startup
Circuit
Swi
| QO ’ :JTVCC
7L_CVCC
VCC UVLO I

Figure 1. Block Diagram of Startup Circuit

ISTA RT2

Startup Current[mA]

ISTARTI

ISTA RT3

0 Vs

10V
VCC Pin Voltage [V]

VUVLOl

Figure 2. Startup Current vs VCC Pin Voltage

HEEFHRIL DRAIN FNSDERTT .

1) Vac = 100 V B, EEIEREADHEEES
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PVH =100V x V2 x 10 uA = 1.41 mWw

) Vac = 240 V B, EEIEREADHEES

PVH =240V xV2 x 10 uA = 3.39 mW

Figure 3. Startup Time vs Cvcc
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&70v I BERE — &

2. EEI—TURX
EBES—4 U R%EFigure 4 ITRLET, HMIIRETHBALET,

VH
(Input Voltage) ——

‘
Vuovior — 1

VCC Pin Vowe

CHG1
Voltage Voio:

L
Pl Within

o ‘ ‘ o ‘
. | Internal REF | | frotpr | ! ! trove . troLpz | troLp1

FBPIin v ., | Pul Up | ‘ | ¢ e P

Voltage Vrome==F=======7 :::‘———-"::::::: e e e

' Normal !
Load

3 P ‘ } Light
Output Current ; L | I Load

‘
Burst mode |

‘ i Switching
| |11111111
i i 3 D
| | ! I

Output Voltage ] | 3 Over ‘ Aer_

Switching

A BC D E F GH | J
Figure 4. Startup Sequences Timing Chart

AABEVHAEMENET,

VCC inFBEMNLF L. VCCIRFEE >Vuwor £ 5 & IC EfERAIE, thDREMIEEZESLHIBLIZBGES. X

A9FUOTEZERIBLET ., BRGNS 2 RAIEHEEN—FULICHE D ETOM. VCCIHmFHEHEEBRICK -

TVCCHFEEMNETLET ., T0=H. R4 vy FUIBIRT 52ETIEXVCCIHFERE > Voo EH B K 3125

FELTLESLY,

C: VILRZ—IEEEZRLTHRY. BELEELR. ERLENEILSAVELSIC. BERY S vFEEHIEBLE
El

D: RAvFUVEMENRIET 5L, VOUTHLERELET, R4 vF UV RRE. BHEEE troet LIRIZREDERE
EHBHEIITERELTLIEESLY,

E: BAWF, FBIHFERE <Vest1 &b &, HEBNEMADLON—X  EIEERYFET,

F: FBinFEE > Vror1 DF, BEREETT,

G: FBEHFERE > VroLrt DIREED trop1 FELNZIGE . BARRERKICEKY trore D, RA Y FUTEBLELET,
FB it FEE < Vror2 DIKEEIZH B &, ICREBZ A T tropt (XY FENFET,

H: VCCIRFEIE <Vchet IZHBEYF¥—IEEICKY VCCHFEENERLET, £f=. VCCIHFEE > Vchez
[ZHBE)Fr—CBMEEFELLET,

I: tror2 BB, VI FRA—FTRAYFUTERIBLET,

J: G ERIHRTT,

@ >

www.rohm.co.jp ) TSZ202201-0F1F0A100050-1-1
© 2020 ROHM Co., Ltd. All rights reserved. 5/28

TSZ22111 + 15« 001 2022.10.12 Rev.001


http://www.rohm.co.jp/

BM2P13xxJ-Z series Datasheet

£70yv/EERE — HiE
3. VCC i F{ReEHseE
A IC[ZlE VCC UVLO & VCC OVP RV VCC IR FEREMNET L=HEICEFT % VCC TEMENNB I TLET,
VCC REHHEEL VCC IHFEERE THICEBRE L YESEES A VMO REEZTL. 2 XAHENEEERELLET,

(1) VCC UVLO / VCC OVP 4k
VCCUVLO &£ VCCOVP [EBREERTY SR EZH>ECEREDIV/IL—4TT,

i

}

}

i

i

VH :
(Input Voltage) i
I

i

[}

i

VCC Pin Vuvio1

Voltage Vewe 17T /NI N TN Ry B e s
Venat p :L ************************** e ittt *: ***********************************************
Vuvioz :r :r :r 1: **************************************
VCC UVLO i i i i
Function 3 3 OFF 3 3
i o ~ on i i i
VCCOVP | . ! : ! : :
Function ! Lo : OFF : | OFF | :
on | on o ; ; _on
VCC Charge | i | i /
Function / OFF : : ! : /
L ON o | |
itchi _oFF /// /// / // 3
Switching : ‘ : : 3
! P ! i OFF: ! ! !
A B C D E F G H A
Figure 5. VCC UVLO / VCC OVP Timing Chart
A AHEE VH ZEIMN#E. VCC inFEEH LR,
B: VCCiHFEE >Vuvioi. VCC UVLO #EEN IR SN, XA v FUJBENBIELET,
C. VCCifFERE < Vchei, VCC FEEMEENEIMEL T VCC HFEEN LR LET,
D: VCCIHFEBRE > Vcrez. VCC EBHEEMNEILELET,
E: VCCIfFEE > Vover DIREED trroT il M- & =, VCCOVP HEEICK YRS v F U IFHENELELET,
F: VCCIRFERE <Vovwre. RAYFUIEHENBRLET,
G: VHMA—T VI Y, VCCIHFEEMETLET,
H: VCCIHFERE < Vuvioz. VCC UVLO #EENEIEL T, RA v F UV BENBLELET,
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3. VCCinF{RiEMAE — &K

(2) VCC FtE ke
KIC[EXVCC REHEZNEL TLET,
—E VCCIHFB/IE >Vuvor £ Y ICHEEL THD., TDEIZVCCIHFERE <Vche1 [ZH D &, VCC FEEHAE
MNEMELET., CD& E DRAIN HFMHREIREKEEL TVCCIHmFICHEEBELET, CDEMEICK Y. VCCEET
BARELFEEA,
VCCIfFBEZFREL T. VCCIHFEE >Vena2 2 dE. TEEZHRTLET . COEIMEZ Figure6 IZTRLET,

VH
(Input Voltage)

Vuvor -

Venez
VCC Pin
Voltage

Venet

Vuvioz

% 7

charge charge charge charge

Output Voltage /

/

Switching

\

A B C D E F G H

Figure 6. VCC Pin Charge Operation

A: DRAINIHFEEALRL T, VCC TEMAEIZKY VCCIHFIZHELET,

B: VCCIHFEXE > Vuvor. VCC UVLO #EEN IR SN, VCC EBHEEMNEILEL. RAYFUIHEZRBLET,

C. #E£H., VOUT MMELV-8 VCCIHmFEEMNMETLET,

D: VCCIGFEBIE <Vchei. VCC REHEENEMEL T VCCIHmFEREZ LR LFET,

E: VCCIRFERE > Vche2. VCC REMEENZEILELET,

F: VCC IFEE <Vcrei. VCC EEHAENHEL CTVCCIHFEREZ LR LET,

G: VCC MFEIE > Vcree, VCC EEMBENEILELFE T,

H: VOUT AEEEIHR T L. MBS &Y VCCIRFITHEE SN, VCCHFEENRELET,
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&70v I BERE — &

4. DCIDC FS54/\
KICIFALY FE—FPWMHEHZTNED,
REHERFICEY ., RAYFUTBRRBIEIEAE SN TWET,
AAYFUOTRBERRY EV I #EEEZRNBLTVET,

K DUTY =Dwmax. f/NONTE =tun [CEIE SN TLET,

ALY FE—FHIETIE, DUTY YA VLD S0 NEBZDEHIN—FE_ v IO RIREZEZITHBENDY FT,
COREKELTRAA—THERBZABLTLET,

BATMKEEEENZERT A0, N—X FE— FEREBRMERERENBELTLET,

FB ifiFld. AEERIC R TIILT vy TENTNET,

2RBEIBHERE QRBIBFREH)ICKY., FBHFEENEILLET,

FBIFEEZE=-2LT. RA Y FUIHEREZMVEZTLET,

Figure 7 [CFB i FEER U DC/IDC R4 v F U T EBEREZRLET,

mode 1: /A—X +E)E

mode 2: BIRHEEEHIE (fswe TEMELE T, )

mode 3: FIEHBUEREE (fswi ZIERLET, )

mode 4. BEIERRBEE (fsws TEMELET . )

mode 5: BEAREE (VVLRAEMEEL. BREMELET, )

Switching
Frequency
[kHz]
mode 1 mode 2 mode 3 mode 4 mode 5
fSWl
fSWZ
———>
Pulse OFF
Vesti/Vesrz  Voumi Voir2 VeoLp1 FB Pin{\)}/oltage
Figure 7. Switching Operation State Changes by FB Pin Voltage
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70O EERE — HE
5. BERRHEE

AL YFUOTHAONEDBER) S VAERNBELTLVET,

SOURCE iiFhH5—EFEBEEZHBADE. RAVYFUIEEFIELET,

ACEXBEMEEZNBL TLEYT, COHEIT, FEELBITBERY I vELRLEZEMEE SHERETT,

Figure 8,9, 10 IZSRLF T,

fSWl

-

ON

Switching
(AC100 V) LBfF

OFF

Switching
(AC240V) o |

OFF

|

|
lpeak (AC) :
(VDC =240V s
|

Vo =100V L -

lpeak(DC) = =7 3_ 1

Primary
Peak Current

constant

toetay  toelay

Figure 8. No AC Voltage Compensation Function

BEFAE—FICAS 1 RAE—IBERIFTELEOXTRESAFES,

_ VSOURCE VDC

I = + Xt A
PEAK Rs Lp DELAY [ ]

VSOURCE : IC Wgﬁwiﬁ%bﬁ.@tﬂ %E

Rs : E¥itc dakiida

VD(; : Aj] DC 'EF'!?.J:T:

Lp : 1TREBIFS VX LI{E

tppLay . BERY I v AEAREROENERRM

Figure 10 [FBERBHEED ACHEEEZRLTUVET, 7 UEROKERE EEIT. Vocr1 M D Vocrz FTBERY =

! fswi

ON

Switching
(AC100 V) OFF

Switching
(AC240V) orr

OFF

OFF

~

Cd

lpeak (DC) -~
Primary

-
compensated

Peak Current

toetay  toElay

Figure 9. Built-in AC Compensation Voltage

ALRILHEMLET, Vocr (X AC HIED TIRIE. Vocr2 & ACHIED LRIETY,

Over Current Detection

Voltage
\Y

VOCPZ

65 mV/us

VOCPl

2.6

10 ton [Hs]

Figure 10. Over Current Detection Voltage

v
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&70v I BERE — &

6. Leading Edge Blanking B8l
FZ4 JH MOSFET @2 —> ON BIC, RBERNCEHRBER G ETH—CERMIRELET., DL E, SOURCE
HFEEN—BHICER TS0, BERY I vARBRIRKRET SAREESHY F9, COBRKRHFIEAIZ. DRAIN
imFMN H-L 28 Y &4 > TH 5 250 ns fEl SOURCE inFEE %Y XY $ % Leading Edge Blanking #EENHE ST
WEY,

7. SOURCE ¥4 —7F1R#&
SOURCE i FMA—TF VI o=18A. /A RZFICKYBEDEMN IC IZhMY ., BIRT SAREEADHY T3,
WIEEHIET 51=-0I2, A—T U RERBIABSIATHET., (BESERERESE)

8. FB OLP (Overload Protection)
FBOLP &3 2 REIEADEFIKEZ FBInFEETE=2 L. BAMKERICRA vy F U EILETHHEETT,
BAMKETE, HABENMETT S50+ bATIIZEFRARNGELCLEY., FBHFEEIXILFLET,
FB ¥ EE > Vrort DIREED troet B LN 2I5E . BEFRELHIHLT, A1y FUIELELET . FBHFER >
VroLpt DIREEM 5| tropt LIAIZ FB IGFEEM Vrorz KUY BIET LB EE. BAFREOZAIN )Y FEShFE
9, tropt DEIERAA Y FUTHNEZTUOET, BEIE. FBinFA IC REBEICEIRTILT v TEh TS =8, Vrolet
UEDEEHISEMELET ., TD=86. EERFIXLT trorr LUNIZ FB IHFEEAS Vrorz MTIZH D & 512, #EEIRER
FERELTLEEL,
FBOLP ##&H L TH L DERIK. tror2 BT,

9. VH{EEEREHMEE (VH UVLO)
ACBEENMEREINT VHRNEEBE LAY BRIGFEE <Vinvet EH -5 E. e BICRA Y F U T EEFEILELET,
F-VHAERLBRIFFEE >Vinvee EHS=1HE. VI FREI—FIEIZKYBREEBILET,

10. VH SEEREMEE (VH OVP: BM2P13BxJ-Z DH)
VHASEE LAY BRIGFERE > Vinover1 EHSTHE. RAvFUTEFILELET,
Ff- VH A4 L BRIGFEE <Vinovr - TI5E. BEBILFET,

11. Y7 FR45—FifgeE
COHRE, BERICAELEELR. ERELEENECOANVESIC. AERBHEEEZHIBLET,
BEFBREEEZEMEELICTLESEERIET, VI MR- FEMEZERLED,

Over Current
Detection Voltage

"“ SSs1 SS2 Nomal

> <

r 3
v

v

Vocp1 0r Vocpz

Vocp_ss2

}
|
Voce_ss1 }
|
}

tss1 tss2 Time

Figure 11. Soft Start Function

12. RBBERRLHEEE
AICICIFRARBERREEEZNEL TLET,
SOURCE fFEEA Vooc & 2 [MEH CHRAIGAIZ. —EBBRS vy FUoIE8EEELLET,
}

| \ 2 counts |

VDOC ——————————— : -t - - - - - - - —— —
1 2 128 us !
SOURCE Pin 1 ﬂ " ) g 1 "
Voltage o T | A
L :
ON ! ! ! ON
Switching [’ J / ,f] OFF F, /l
Figure 12. Dynamic Over Current Detection
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£y BMERRA —
13. REHEDOMIFE—F

B

BREMEDHEE— K% Table1 IZRLET,

Table 1. Operation Modes of Protection Functions

VH OVP
VH UVLO (BM2P13BxJ-Z VCC UVLO VCC OVP
DH)
= BRIGFEE < BRinFEE > VCC inFEE < VCC inFEE >
BmHEES
VINLVP1 ViNovP1 VuvLo2 Vovp1
7 52 BRiIGFEE > BRIGFEE < VCC inFEE > VCC inFEIE <
RRES
VINLVvP2 ViNovp2 VuvLo1 Vovr2
BRHE2A< tinLve tinove trroT
(BRIGFEE > (BRIGFEE < - (VCCimFBIE <
Wty FEH) VINLVP2) ViNovp2) Vovr2)
BEEIR
or BEIEIR BHEIEIR HENER BEEIR
YT
BERRE FB OLP TSD
SOURCE i+ &E FB inF&EE .
22
Bt A > Vocp1 or Vocr2 > VEoLp1 Tj > Tso1
fRRR S AL UILE troLr2 D EARR R A Tj < Tsp2
BRE2M4~ troLp ¢
- (FB i FEE T ZR$T )
(Dt b&EH) < VFoLpr2) J= fsp2
BEEIF
or BEEIR HEER BEEIF
ZYF
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© 2020 ROHM Co., Ltd. All rights reserved. 11/28

TSZ22111 + 15« 001

2022.10.12 Rev.001



http://www.rohm.co.jp/

BM2P13xxJ-Z series Datasheet

qiB%
BBV T, ROFHATHESETIEZELY,

1. FEOEETaMN105°CLUTTHB &,
2. ICOBEENHBFEELPIUTTHDIZ L,

BRI RDBEY TY,
(PCB: 74.2mm x 74.2 mm x 1.6 mmt A3 X THR¥ 1 BEREER)

1.5
1.0
\\\
N
\
N\
= N
2 \\
© N
o 05 N
N
N\
N
hY
\
\
N
0.0 >
0 25 50 75 100 125 150
Ta[°C]

Figure 13. DIP7K Thermal Abatement Characteristics
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AR RAKTER (Ta=25°C)

H B Hik= E & BAr 5 #
= AEMEE 1 VMAX1 -0.3 ~ +32.0 Vv VCC inFEXE
=AHMEE 2 Vuax2 -0.3 ~ +6.5 Vv SOURCE, FB, BR ifF&E
650 Vv DRAIN ifF&EE
= ==}
=AHMEE 3 VmAx3 230 y DRAIN 2 &
(tpulse < 10 ps) (Note 2)
P o Pw= 10 ys, Duty cycle =1 %
F =25
DRAIN #mF8&EH 1 (/VILR) lop1 12 A (BM2P13x1J-2)
P o Pw = 10 us, Duty cycle =1 %
F =25
DRAIN #mF8&EH 2 (/NILR) lop2 4 A (BM2P13x3J-2)
BRSPS Pd 1.00 W (Note 3)
R A EbaRE Tjmax 150 °C
R RESHEAE Tstg -55 ~ +150 °C

IR L MBERVBEREGEL L DBNBREREBAEEE., SLELTHECEIARMEAHYES, Ffz. Ya—FE—FHELEA—TUE—
Fal, MEREZEETEEEA. BARKERZEASLSURHKE—FIEESIIEA. Ea— AL EYBENLTRENKEBL TWVEHTE L

SCHREBEVLLET.

ER 2 REEAMEEZBASLIUSHERESINET L. FYTRELRICKY., ICKKOUEEFELIEIILITOAENVET, REHEEHEEEZEBZ D
BRFERY A XEXE<T S, HBRAREAHZRET S, BBREFERT L L. ZEREaBEEEBATV L SHRBRICCRECLZEL,

(Note 2) Duty [ 1% R#HETY .

(Note 3) 742 mm x 74.2 mm x 1.6 mmt (H 5 R THRF > 1 BEMR)ITRER, Ta=25°C LLETHEMAT S8(E 8 mW/°C THL 5.

HEBERE
EA i =/ e =K B & #
EREEHE 1 Vee 8.9 - 26.0 V | VCC#FEE
- - 650 \Y, DRAIN ifFEE
BIRETEH 2 VDRAIN 230 v DRAIN ixFEE
(tpulse < 10 ys) (Note 4)
B}ERE Topr -40 - +105 °C
(Note 4) Duty (£ 1% R#ETT,
BT
(BEITIEEDLZWRY Tj=-40°C ~ +105°C, VCC=15V)
EHE k=2 &I RAE PN B & #
[MOSFET £B]
DRAIN-SOURCE ##FHEE V(BR)DDS 650 - - \Y Ib=1mA,Ves=0V
DRAIN inFiRNER Ipss - - 100 MA Vps =650V, Ves =0 V
. " Ib=0.25A,Ves=10V
7 U1 Rbs(on)1 - 1.0 1.4 Q (BM2P13x1J-2)
. " Ib=0.25A,Ves=10V
+ VB 2 Ros(on2 - 3.0 3.6 Q| (BM2P13x3J-2)
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BERMRE — &2
(FISHEEDL LR Y Tj=40°C ~ +105°C, VCC=15V)

1EH EiE=) &=/ Z e =X Bifs & #®
[EIBRER]
EEFR (ON) 1A lon1a - 1000 | 1550 LA XBTAZ '321-‘;):/1 SPZL;ESOE ;i;)]ﬂiﬁ%)
EIEHR (ON) 1B lon1s - 700 | 1250 | pA XBFE/E F?é;gﬁPzU)L(ﬁltE BES)
EIBREFR (ON)2 lonz 150 300 450 PA | VEg=0.7 V (Note 9)
[VCC i FiRiEMERE
VCC UVLO EIE 1 Vuviot 12.5 13.5 14.5 Y VCC L&FEF Noted
VCC UVLO BIE 2 Vuvioz 7.5 8.2 8.9 V| VCC Thegg (Note
VCCUVLO EXTUTR VuvLos - 5.3 - \Y, VuvLos = VuvLot - Vuvioz (Vete 9
VCC OVP EE 1 Vovp1 26.0 27.5 29.0 Y, VCC LR (Noted)
VCC OVP EE 2 Vovez 22.0 235 25.0 V | VCC Fhmg (Note 9
VCCOVP ERT! TR Voves - 4 - \Y Vovprz = Vovp1 - Vovpz Note 9)
VCC ) Fv—CHRER VcHaH 7.7 8.7 9.7 \%
VCC VF¥—JFELER VcHe2 12.0 13.0 14.0 Y
RET R Y B trroT - 90 - us (Note 5)
TSDBE 1 Tso1 135 160 185 °C | #lifn ICE BRELFRRE
TSDBE 2 Tsp2 105 130 155 °C | #l{#l IC # RETIERF
[PWM A= DC/DC K5 A /&)
FARE R fowi 122 130 138 kHz | Vrg=2.4V (Note5)
FIREIRE 2 fswa 20 25 30 kHz | Vrg=1.2V (Noted)
Bkt y EVHNE 1 foEL1 - 8 - kHz | Veg=2.4V (Note5)
VI hRE— MEFREA tss1 0.6 1.0 1.4 ms
VI RS — MR 2 tss2 2.4 4.0 5.6 ms
&X DUTY Dwmax 70 80 90 %
&/ ON 18 tmin 150 400 650 ns
FB iiF FIL7 v T R 23 30 37 kQ
AFB/ASOURCE 44 v Gain - 3 - VIV | (Note§)
FB/N\—X FEBE 1 VasTi1 0.95 1.05 1.15 \% FB TRERF
FB/A\—R FBE2 VasT2 1.00 1.10 1.20 Y FB LR
FB/N\—X + EXTFTYLR VBsT3 - 0.05 - \% VBsT3 = VBsT2 - VBST1
BIRBIERET FB EE VoLt 1.20 1.40 1.60 Y (Note &)
BRHUE R FB BIF VbL12 1.55 1.80 2.05 V (Note 5)
FBOLP EE1 VFoLp1 33 35 3.7 \Y% BATFRE (FB L) Noed
FB OLP EIE 2 VFoLpr2 3.1 3.3 3.5 \Y% BEGHERR (FB TEHE) (Noted
FBOLPON#&H 421 < troLP1 40 64 88 ms
FBOLP OFF #4 < troLp2 332 512 692 ms

(Note 5) Tj =25 °C 5ETY,
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BESHREYE — &iF
(EHZIEEDZLEY Tj=-40°C ~ +105°C, VCC =15V
EH Haa=s &=/ ZAE =K BN &
[EE R AR
BERBRHET 1 Vocp1 0.735 0.780 0.825 \% BERBHBEDTIRIE Noted)
BERRHEE 2 Vocp2 0.896 | 0.950 | 1.004 v BERRHEED LRIE Note )
BERRHERE SS1 Vocp_ss1 0.095 0.200 0.305 Vv 0Oms ~ tss1
BERKHEE SS2 Vocr_ss2 0.290 0.395 | 0.500 \Y, tss1 ~ tss2
AREERERHERE Vboc 1.130 1.230 1.330 \ BERBRHEZTOTRE
Leading Edge Blanking ¥ f] tLes 120 250 380 ns (Note 6)
(2 EhE R ER]
EHER 1 IsTART1 0.1 0.3 1.0 mA | VCC=0QV (NoreH
EEEIER 2 IsTART2 1.0 3.0 6.0 mA | VCC =10V (Note 5
UvLO M%?&o) DRAIN #FH
OFF & IsTART3 - 10 25 pA S5DRAER. (MOSFET
OFF )
V VL ZILEL
EREBSEEE Vemer | - 17 : v VOO R aEs
ESHERVVEAER Vsc 0.7 1.1 15 \Y (Note 5)
VHUVLO iR EE VINLVPA 0.7 0.8 0.9 Y, BR TR
VH UVLO ERERE ViNLvp2 0.8 0.9 1.0 \% BR LR
VHUVLO 24 < tinLvp 40 64 88 ms (Note 5)
VH OVP #&RHEE ViNovP1 3.40 3.55 3.70 \Y BM2P13BxJ-Z & (Note )
VH OVP fZRREIT ViNovp2 3.30 3.45 3.60 \ BM2P13BxJ-Z M & (Note )
VHOVP 24 < tinovp - 90 - us (Note 5)
BR MASK EXE VBRMASK - 0.1 - \Y
(Note 5) Tj = 25 °C {REE T ¥,
(Note 6) HHFHEE L TLVEH A,
At H <&l E R E
1 | SOURCE 2 | BR 3 [ GND 4 ] FB
VREF VREF
GND
SOURCE BR L‘__l B Ree
777
5 | vcC - - 6 | DRAN 7 | DRAIN
vee DRAIN DRAIN
Internal Internal
Circuit Circuit
4 n
Intemal MOSFET Intemal MOSFET
SOURCE SOURCE
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2548y EEEHI% Figure 14 ISRLET,
DRAIN S FEEIEZ—Y OFF BFIZ) VX UV ETEEENKRELEFT DT, TEELLELY,

AKICTIX, 730V EFTHIMERIEEE T2 TWET,

©—]

AC
Input

FUSE

e [ 1 , %T S e

—
L1 [

DRAIN DRAIN \[ele}

) ERROR
AMP

SOURCE BR FB

o e
: | o
3

> I
¥ I T

Figure 14. Flyback Application Diagram

T
SN

730 V
650 V h
l\s w
DRAIN
ov tpulse < 10 ps (Duty < 1 %)
Figure 15. DRAIN Pin Ringing Waveform
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Figure 17. Circuit Current (ON) 2 vs Temperature

Figure 16. Circuit Current (ON) 1A vs Temperature
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Figure 19. VCC UVLO Voltage 2 vs Temperature

Figure 18. VCC UVLO Voltage 1 vs Temperature
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Figure 21. VCC OVP Voltage 2 vs Temperature

Figure 20. VCC OVP Voltage 1 vs Temperature
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Figure 23. VCC Recharge Stop Voltage vs Temperature

Figure 22. VCC Recharge Start Voltage vs Temperature
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Figure 25. Oscillation Frequency 2 vs Temperature

Figure 24. Oscillation Frequency 1 vs Temperature
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Figure 27. Soft Start Time 2 vs Temperature

Figure 26. Soft Start Time 1 vs Temperature
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Figure 29. FB Burst Voltage 2 vs Temperature

Figure 28. FB Burst Voltage 1 vs Temperature
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Figure 30. FB Voltage Stopping Frequency Reduction

Figure 31. FB Voltage Starting Frequency Reduction

vs Temperature

vs Temperature
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Figure 33. FB OLP Voltage 2 vs Temperature

Figure 32. FB OLP Voltage 1 vs Temperature
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Figure 35. FB OLP OFF Timer vs Temperature

Figure 34. FB OLP ON Detection Timer vs Temperature
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Figure 37. Over Current Detection Voltage 2
vs Temperature

Figure 36. Over Current Detection Voltage 1 vs Temperature
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Figure 39. VH UVLO Detection Voltage vs Temperature

Figure 38. Dynamic Over Current Detection Voltage

vs Temperature
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Figure 41. VH OVP Detection Voltage vs Temperature

Figure 40. VH UVLO Release Voltage vs Temperature
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Figure 42. VH OVP Release Voltage vs Temperature
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x: VH Protection Function EETIEERSD
A: VHUVLO
B: VH UVLO, VH OVP Z: DIP7K
y: MOSFET ON Resistor
1: 1.0 Q (Typ)
3:3.0 Q (Typ)

RENE

DIP7K (TOP VIEW)

\ A

)

Part Number Marking

LOT Number
/—

Part Number Marking Product Name MOSFET ON Resistor VH UVLO VH OVP
BM2P13A1J BM2P13A1J-Z 1.0 Q (Typ) ®) -
BM2P13A3J BM2P13A3J-Z 3.0 Q (Typ) @) -
BM2P13B1J BM2P13B1J-Z 1.0 Q (Typ) O O
BM2P13B3J BM2P13B3J-Z 3.0 Q (Typ) O O
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