ROHM Datasheet

SEMICONDUCTOR

AC/DC aA/\—4

AL YvF Y MOSFET i
PWM & 4 77 DC/DC a>/8"—4 IC

BM2P0151-7

B= EESHE
AC/DC A PWM A= DC/DC A v nN—42 THBHEDY n HFERETHE
—XE, AV D FEETIHZTATICHREL D VCC ¥ 89V ~ 26.0V
ATLEHELET, . FRBGOAMEBICHIGLT DRAIN ##F: 650 V (Max)
BY., SETFLHADEHEESTHOVUNN—42 %85 B XA YFUTEERET: 0.90 mA (Typ)
[CEXETAIBET Y, m N\—X FEERETR: 0.30 mA (Typ)
650 ViEBIEIBBAEICL Y EHEBENICEMLET . m XA vFUTRERE 65 kHz (Typ)
AAYFUTAERBRHEEREZNMTITICTSI LT, m ENEREEEE: -40 °C ~ +105 °C
EHEOBVWERZHZEHLET., BRE— FHE ® MOSFET # Jig#: 1.0 Q (Typ)
FRAWVWTWSEH, Y4 9L EIZERFBANIT S
h, FEEEBEDEICT Chi-ttRERELET, n"ylr—o W (Typ) x D (Typ) x H (Max)
AAYFUIRABERIIEAEAXT65kHz TH, BERH DIP7K 9.27 mm x 6.35 mm x 8.63 mm
BFICIE. ARBERZTV. B0EEERLET. B Pitch: 2.54 mm
BEARYEVTHEENEBLTHEY ., EEMIICEHIL
F9, 650V RAvF Y MOSFET DAREIZLKY ., &
SIZHEEITS S EMNFRETY,

BE
® PWMALYFE—FAK
B EEHR Y BV e
B BEEHEE/A—X FEE .
m AR Ri&
B 650 V iE2EERANE ACTH T4, £BERE (RKRHE. MEHR. ZXFRHE. T
B 650V RA v F >4 MOSFET Hig Fav,. HIvxoie—42—, IREHBSH)
B VCC UVLO (Under Voltage Lockout)
B VCC OVP (Over Voltage Protection)
B T RRA— FHEE
B FB OLP (Over Load Protection)
B YA YT EDBERREHEE
B BERBH AC EEMEMRE
B SORCE #iiF #— 7 {REHEE
B SORCE ¥ < 3— MR#E#HEE
B SOURCE ##¥ Leading Edge Blanking ##8E
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Figure 1. Block Diagram of Startup Circuit
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Figure 2. Startup Current vs VCC Pin Voltage Figure 3. Startup Time vs Cvcc
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£70vOEERE — #HE

2 EEI—HTVR
BEL—4 U R%FFigure 4 IZRLET ., EL/OFMAHRBIX. EETHALET,
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Figure 4. Startup Sequences Timing Chart

A: AAZBE VHAHMEN, VCCIHmFEENEFLET,

VCCIRFEBIE >Vuvor £ D &L ICHEME LR, MDREMELZERE LK LGS, RM VY FUJEEE
BB LET, VI PRI — MBI Y. BELEEZLR. EBRLANMEBILBVLSICAERKRHEE ZFHIR
LET. RAVFUTEMELNBBRT L. BABENLERELET,
REFREMISHAEEN—FLULEIZHDETOME. VCCIHFHEBERIZCE > TVCCIHmFEEMNETLET,
ALy F o EERRE. BABEIE trort LMRICHREDERE LD L SITEHELTLEELY,

BENF. FBIHTFERE <Vesn &% dé, HEBAEMADON—X EIEERY ET,

FBInFEE > Vrop1 &% b &, BERMEZRABLET,

FB i FEE > Vrors DIREEN trorp1 #TLVN=1BA. FBOLP [Z& Y trop: D, R4 wFUJFIELET,
(FBIRFEE < Vror2 DIKEEIZIEH L, FBOLPONEH A A T troer (X Y FENET L)

VCCHHFERE <Vcrer &b &, VCC U Fr—DHEENBELET,

VCCIFFBIE >Vchee £ D &, VCC U Fr—IMEENEIMEZEIELET,

GO b5 tror IS, RAYFUTEERBLET,
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£70vOEERE — #HE

3 VCC i FIReEMaE
KIC IZIX VCC ImFICLU T OREMENABINTVET,

3.1 VCCUVLO
BEERTVIREHEO>BZEREDIVNL—2TY,

3.2 VCCOVP
SYFREOO/AL—RTYT, VCC OVP IZIXFY RV BRARNBEINTE Y. VCCIHFER > Vover DIREM
tcomp BEWVIIGBICREBETVET, COBEEICKY ., WFITRETEIH—CFIRILET,

33 VCC UFv—ike
—E. VCCIHFERE > Vuvio1 &Y ICHEEBIL TN S, VCCIHFER < VenerIZH b E, VCC U Fr—
HEEDBIMELE T, CDEZE. DRAIN FANHEBEIERZEL T VCCIHFEYFvy—2LET, VCCIHMFTFE
[ >Vehe IZH B E, UFY¥—DFKTLET,

3.4  TSD (Thermal Shutdown)
TSD %, EEEEE >Tao1 EHBERM Y FUTEBEEZEFELLET,

4 DCIDC RS54 /&
KICIEFHALY FE—FPWMHIEIZITL., UTOHEERELTLET,

B NBRIERBICEY. RAYFUTEBERIE fowi ICEESNTWET, BiEBRvE IHBEEEFABLTEY. X
A YFUTREKEHILFigure 5 ISRTKSICEBILET, Ry EVITEEEHL fen TT S

B HAKT7Ta1—7 4% Dvax. /D ON BRI tun [CEIE SN TWVET,

B ALY FE—FHIETIE, Ta—FT14H A4 9ILN50 %BEZBIIEHITN—FE v I RIREZE_THEENAHY F
T, COMELELTRO—THEREBREZNELTLET,

B BEFHRELEEEHNEZERTLEHIZ. N\—X M E— FEREBEFELERRRBZHNELTLET,
B FBifFIE. REEBICRTIILT vy TEaAhTULET,

B 2 REIHABEICKY., FB MFEENELLET, ChEEZFL. RAVFUIBERBEDYBZITLE
-3-0

Switching Frequency
[kHZ] 500 “S(Nole 1)

69
68
67
66| -
65
64
63
62
61

fon

Time
(Note 1) This is the value calculated as fcy is typical value.

Figure 5. Frequency Hopping Function

www.rohm.co.jp

© 2018 ROHM Co., Ltd. All rights reserved. 6/25 TSZ02201-0F1F0A200390-1-1
TSZ22111 + 15 + 001 2019.03.15 Rev.001


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

BM2P0151-Z Datasheet

4 DC/IDC RSA/N\E — Hi=

41 FAREEEBREV/A—R FRABBORKRE
KIC &, FADIJIHFICBEFMFITEILETNHA—X MNEARBZEEL. N\—X FEFEOBRYEEBLET,
FADJ] inFIC##kd 50> T o8 & FADI InFmA/N—X FEIEBOEEZ Figure 9 ITRLET,

mode 1. /A\—X FEIE (FAXREEELET, )
mode 2: BIRHERAEE (BR¥EELEEFzT, )
mode 3: [E7E BRBEE (RRERBTIELET, )
mode 4: BEFTENE (FREEELES. )
Switching Switching
Frequency Frequency
A A
Output Power [W] Output Power [W]
mode 1 ! mode 2 ! mode 3 !mode 4 mode 1 E mode 2 i mode 3 imode 4
¢ o — Aa— ¢ » M
fow1 E fowaf === mmm R I e

fswz LSYV7 D ——— ;. ——————————————————————————— % ——————
--------------- S N S—
| Audible Region |
Burst Frequency! i Burst Frequency! :
VesT1 Vour Vror1  FB Pin Vest1 Vour Veorr  FB Pin
Vest2 Veor2  Voltage Vast2 Veor2  Voltage
Figure 6. Without Connecting the Capacitor to the FADJ Pin Figure 7. Connect the Capacitor to the FADJ Pin
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Figure 8. FADJ Pin Maximum Burst Frequency vs Capacitor Connected to the FADF Pin
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4 DC/IDC RSA/N\E — Hi=

42 VI PFRE—MifEE
COHEEIL., EFRICBELEELR. ERLENEILHANESIC, BERREBEZHELEY.
BERBHEETFEME L DI EERIET. VIMRE—FEIMEEERLEY,

Over Current
Detection Voltage

Assi, ss2 . ss3 sS4 g
E E E E Vsource
i | i
1 1 :
i i i Vsourcea
1 1 |
i i !
i i Vsources !
i |
i i i
' Vsource2 ! i
VSOURCEll ! ! !
1 1 :
| | | i >
tss1 tss2 tss3 tssa Time

Figure 9. Soft Start Function

4.3 FB OLP (Overload Protection)
FB OLP & (&, 2 RAIE ADERKREEX FBIRFEETE=42 L. BARRERICRAYFUOIHEEFELT S
HEeTY,
BATMRETEIHABENMETT S0, 7+ bATIICEFRARNT. FB I FBEEN LR LFET, FB iFHF
BE > Vreorrr DIREMN trorr K U B RHEWLIGE. BEFTRKELHHLT. R4y FUVEMEEZELLET,
Ff=. FBIHFEE > Vrors DIKEED 5 trorp1 LIRIZ Vror2 & Y HIET L35 &L, FB OLP ON #&H 2 1 ¥ H°
JEy bEhFET,
B, FBIRFIE IC NEEREICERTILT vy TSR TS, Vo KU BVWEENSEELET, TDT:
&, BEIFRFREIELT troer LRIC FB I FEED Vrolre RIEIZH D K SITHREL T &L,
BEFREZRHE L THLDERIE. tror2 £ TT,
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&0V UEEREA — #HiE
5 BERRUE

51 BAERRHERE
AL YFUITHAL LT EDBERBREMEELZNE L TLVET ., SOURCE HHFEEH Vsource (SS1~SS4 D
B E & Vsourcer~Vsources) BLEICH D E, R4V FUTEMEEELLET,
Fh-. BERBE AC EERHEMEEZNEBL TWET, CO#HEEE. BEE & 51T lpeak (DC) ZEMSEFET,

:A fowi K g fswi )

¢ ” h "

! ON | \ ON |

Switching : Switching |

(AC100 V) OFF | oF (AC100 V) _OFF I

I on | ' oN i |

Switching : Switching ! !

(AC240 V) oFF | OFF I (AC240 V) oFr i OFF I

| i | | ! i

| | | | I |

lbeak (AC) ! | A |

(VDC A iy i | lbeak (AC) | 5 | :

- | i ! |

Voc =100V — == —f+ —— 34— —— — — — - ! xzz;iggx:::::: —=g=z====3

| — | < | ! compensated !

reak(DC) v constant | [ [

i | i Ipeak (DC) -~ T i

Primary /& ! Primary /& :

Peak Current i‘_,: — Peak Current e e

toeLay  toelay tDELAIY toeLay

Figure 10. Without the AC Voltage Compensation Function Figure 11. With the AC Voltage Compensation Function

BEME—FICAD IRAE-VBERIE. UTOXTRESNFET,

VSOURCE VDC

Ippak = Rs + Lp X tpeLay [A]
Ipgak : 1L REIE—D ER
Vsource IC NED@ERRHEE
Rs : ERBEIER
Vpe : AN DCERE
Lp : IRBIFS VR LIE
tpELay : BERRE RO ENER

Over Current Detection
Voltage
A

+ Ksource
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> Time

Figure 12. Over Current Detection Voltage
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5 BERRUB — &S

52 SOURCE #¥ Leading Edge Blanking #§fg
BE. F54 JAMOSFET D2 —2F VBT, RBERDCHRBERGETH—DERNIRELES., CDL
%, SOURCE i FEEMNLERT 5716, BERBREMEENRBRET HAEEMSHY F9 . ZORBRERHERAIC
Leading Edge Blanking #$EEA B SN TULVET . CDHEEIL. DRAIN I FEEMN H-L ITYIY EH > TH G ties
Dl SOURCE i FEEZ YAV LET,

53 SOURCE ¥ < 33— MRE#EE
SOURCE ifiFMNa— kLGS, ICISBEQHELANMY ., BIET Su5EELAHY £,
WIRERIET 27202, L a— MREBELSIABSATOHET, (BBIER)

54 SOURCE ¥ #A—7{RiEilEE

SOURCE #iFMA—TUICH o158, /A RFICKYBEDOERN IC ITHhMY ., IET SHEEENHY 9
WIREIET 27202, A—T U RERELSIABSATOHET, (BBIER)

6 REMEOBEE—F
SREMEOBET— FE Table 1 IZRLET,

Table 1. Operation Modes of Protection Functions

VCC UVLO VCC OVP TSD FB OLP
T VCC imFEE <Vuwoz | VCCIHFEE > Vover EAIEE > Tso FB inF&EE > VroLr1
= (BETHE) (BELRE) (BELRE) (BEELFE)
EEEERE <Tsp2 FB i F&E < VroLr2
e VCC i FEFE > Vuvior | VCCIHFEE < Vovez GEETI%E) (BEETIE)
TR (BE LS (BE TFRE) or or
VCC UVLO # it VCC UVLO #&
BHEAAT tcomp tcomp troLP1
. B VCC 3 FEE EatnaE FB i FEE < Vror2
Mty I“%ﬁ:) [ < Vovp2 ] [ < Tsp2 ] [ (BIE TERF)
fER2A < troLp2
(Vty b&EH) [ VCC UVLO #& it ]
BEEIF
or BEER A BEER BEER
A
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HXHRAREWN (Ta=25°C)

H H Eass E K BAfL & #
= KXEIMNEE 1 VMax1 -0.3 ~ +32 \Y VCC ¥ EIE
RKEMEE 2 Vmax2 -0.3 ~ +6.5 Y SOURCE. FB. FADJ i#F¥EE
= AEIMEE 3 Vmax3 650 \% DRAIN i+ EE
DRAIN i#FEHR (/3LR) Iop 12 A Pw = 10 ps, Duty cycle = 1 %
GR-EEES Pd 1.00 W (Note 1)
e ESERE Timax 150 °C
REFLEEHHF Tstg -55 ~ +150 °C

EEL: OMBEERVEMERESELEOMRNRAEREBAIHEEE. $ILFELEHBICELIAEESHY T, £z, Ya—rFE—FH LIEF—TFoE—F
TE, WEREEZEETEF A, BRARAEREBI DL I UHKRE—FIBEEINDEE. Ea—XGEPBENGREMEERL TV ETEL5T
WEABELNLET,

FE2: REEAMEEEHEAALOIACHEAESNET L, FYTRELRICEY., ICKROUBEEELS A LITOENVET., RSEANEEEEZ5
BREERV A XEXRECT S, RBAREEHEEZARET S, RBREERATILE, BEEANEELBABVL SHBBRICTRES S,

(Note 1) #SRIRFL 1EEIKR (742 mmx 74.2 mmx 1.6 mm) [ZEER, FEEE Ta25°C LETHEATSHEE 8 MW/ C TR LET,

BR%
ROEZHATICHAIET D& SI2, BEREFET TSN,
(FROBEFREEDT=D, BTFI—DUEZFERBLTLEEL,)

1. FAEBRETaMN105°CUTTHAI &,
2. ICOEENHFBRELEPIUTTHDZ L,

BB L RDBY T, (742mmx742mmx1.6mm HASRIRES 1 BEIREREMH)

15
1.0
\\\
N
N
N
N
2 N
N
© N
Q05 S
N
b Y
N
N
N
b
by
0.0 N
0 25 50 75 100 125 150
Ta [°C]

Figure 13. DIP7K Thermal Dissipation Characteristic
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HEREEERM
I H Hik=3 =/ A =X BAfiI & #B
HEERETEHRA 1 Vce 8.9 - 26.0 \Y; VCC inFEE
BEERETEEHE 2 VDRAIN - - 650 \Y DRAIN ixFEE
EERE Topr -40 - +105 °C
ESEYE MOSFET #
(BFIZHEEDHEY Ta=25°C, VCC=15V)
H H Hik=; =/ ZA =A B & #B
DRAIN. SOURCE ifF¥HEE V(8R)DDS 650 - - \Y; Ib=1mA, Ves=0V
DRAIN i FiRNEGR Ipss - - 100 MA | Vbs=650V,Ves=0V
F Ui Ros(on) - 1.0 1.4 Q Ib=0.25A, Ves =10V
BESMNEE 2R
(FIIEEDELMRY Ta=25°C, VCC=15V)
B H Eik=) =/ ZHE =R B & #
EEER 1 IsTARTL 0.100 0.500 1.000 mA | VCCimFEE =0V
EEIER 2 ISTART2 1.00 3.00 6.00 mA | VCCIHFEBE =10V
. UVLO % ® DRAIN IHFH 5
s -
OFF &t IsTART3 10 20 MA DFEABER (MOSFET OFF )
EEERVVEBAERE Vsc 0.800 1.500 2.100 \Y
BT #d1C 5
(BFIZHEEDH WY Ta=25°C, VCC=15V)
B H Hik=s =/ T =A B & B
EIRER
A FUTEEBRER lonz 0.50 0.90 1.45 mA | Ves =2.0V (/NILREIE)
N—R FEIMERFERR lonz 0.20 0.30 0.45 mA | Ves=0.0V
VCC i ¥ {REMAE
VCC UVLO EBIF 1 Vuviol 12.50 13.50 14.50 \Y; VCC ifFEBE LA
VCC UVLO EE 2 Vuvioz 7.50 8.20 8.90 \Y; VCC iinFEE T
VCCUVLO BEEERTYU IR VuvLos - 5.30 - vV VuvLos = Vuvior - Vuvioz
VCCOVP B 1 Vovp1 26.0 27.5 29.0 \Y; VCC i FEE LR
VCCOVP EE 2 Vovp2 22.0 235 25.0 \Y; VCC ifi FEIE TR
VCCOVPEEERTITR Vovr3s - 4.0 - vV Vovrz = Vovp1 - Vove2
VCC I F ¥ —RREE VcHe1 7.70 8.70 9.70 \Y;
VCC Y F¥y—TELERE VcHe2 12.00 13.00 14.00 \Y;
TSDEE 1 Tsp1 120 145 170 °C | BELFFNotel)
TSDRE 2 Tsp2 90 115 140 °C | iRETEpNoel)
VCC OVP/TSD %4 < tcomp 50 100 150 us
(Note 1) £HBIEIEL TLWEE A,
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ESMEE FEICH — &

(BFIZHEEDH LY Ta=25°C, VCC=15V)

H H Eia=3 =/ T e PN BAfir & #

DC/DC K35 A /\Ep
249 FUTREEE L fsw1 60 65 70 kHz | Vrs=2.00V
AAYFUTRREK 2 fswa 20 25 30 kHz | Ves=0.30V
Bkt y EV DR foEL - 4.0 - kHz Ve =2.0V
Ry EVIESEY fon 75 125 175 Hz
FADJ i FER IFADJ 0.80 1.00 1.20 pA FADJ imF&EE =0.0V
FADJ fiFa v/AL—42 EE VFaps 1.13 1.20 1.27 \%
FADJ i Fi K/ \—R kAR fasT - 0.833 - kHz Craps = 1000 pF
VI hRE— FEERE L tss1 0.30 0.50 0.70 ms
VI hRE— MR 2 tss2 0.60 1.00 1.40 ms
VI hRE— MR 3 tsss 1.20 2.00 2.80 ms
V7 bRA— M 4 tssa 3.20 4.00 4.80 ms
BRKTa1—F+« Dwmax 68.0 75.0 82.0 %
/N ON B tmin 150 400 650 ns (Note 1)
FB ixnF FILT7 v T Rrs 23 30 37 kQ
AFB i F/ASOURCE ##F BESA > Gain 3.00 4.00 7.00 VIV
FBifF/N—RA FEE 1 VasT1 0.220 0.280 0.340 \% FB i F & £ T Fks
FB 5 F/A—R FEE 2 VesT2 0.260 0.320 0.380 \% FB inFEE LR
FBifF/\—R FEEERTIUIR VesT3 - 0.040 - Vv VesT3 = VasT2 - VBsT1
AR IR FB HFEE VoLt 1.100 1.250 1.400 \%
FBOLP EE 1 VFoLp1 2.60 2.80 3.00 \% ﬂ(iﬁffg& JueTo
FB OLP &BJf 2 VFoLp2 2.40 2.60 2.80 \% J@(Fﬁsﬁﬁgi%giw&ﬁ)
FBOLPON#H 421 < troLP1 80 128 176 ms
FB OLP OFF 2 A <% troLp2 332 512 692 ms
BERELHER
BEREHEE VSOURCE 0.375 0.400 0.425 Vv ton =0 ps
BERMEHERE 1 VSOURCEL 0.050 0.100 0.150 \Y; (Note 1) (Note 2)
BERREERE 2 VSOURCE2 0.080 0.150 0.220 \Y (Note 1) (Note 2)
BERREEES3 VSOURCE3 0.130 0.200 0.270 \Y (Note 1) (Note 2)
BERBRLER 4 VSOURCE4 0.230 0.300 0.370 Y, (Note 1) (Note 2)
BERBRHE ACEEWERI Ksource 12 20 28 mV/us
Leading Edge Blanking B[] tLes 120 250 380 ns (Note 1)
SOURCE ¥ a— MMREERE VSOURCESHT 0.020 0.050 0.080 \Y
SOURCE ifiF < 3 — MMRERSRE tSOURCESHT 1.80 3.00 4.20 us

(Note 1) £HAIEIELTLVEE A,

(Note 2) Figure 10 S8
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Figure 15. Current at Burst Operation vs Temperature

Figure 14. Current at Switching Operation vs Temperature
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Figure 17. VCC UVLO Voltage 2 vs Temperature

Figure 16. VCC UVLO Voltage 1 vs Temperature
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Figure 19. VCC OVP Voltage 1 vs Temperature

Figure 18. VCC UVLO Voltage Hysteresis vs Temperature
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Figure 21. VCC OVP Voltage Hysteresis vs Temperature

Figure 20. VCC OVP Voltage 2 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. Switching Frequency 2 vs Temperature

Figure 24. Switching Frequency 1 vs Temperature
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Figure 27. FADJ Pin Comparator Voltage vs Temperature

Figure 26. FADJ Pin Current vs Temperature
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Figure 29. FB Pin Burst Voltage 1 vs Temperature

Figure 28. Maximum Duty vs Temperature
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Figure 31. FB OLP Voltage 1 vs Temperature

Figure 30. FB Pin Burst Voltage 2 vs Temperature
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Figure 33. FB OLP OFF Timer vs Temperature

Figure 32. FB OLP ON Detection Timer vs Temperature
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Figure 35. Start Current 1 vs Temperature

Figure 34. Over Current Detection Voltage vs Temperature
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Figure 36. Start Current 2 vs Temperature
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