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Figure 1. Back Converter Operation (MOSFET = ON)
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Figure 2. Back Converter Operation (MOSFET = OFF)
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(Note 1) This GND does not mean the GND_IC pin of the IC.

Figure 3. Startup Sequences Timing Chart

A AABEHS DRAIN IFFICEIMNE ., VCCIHFEENLERLET,

VCCIRFEE >Vuvo1 &4 D &, ICHENMEERIA, thOREBEHEZEELHHLIZBE. RMYF U IHELER
MLET., VIPRZ—bHEEICKY . BELGEELR. BREFVEISHVESICABRRHUBRZHIR L=
To RAYFUTEMENRRT HE. BABENLERLET,

RN SHABEEN—FEULIZCHEZETORM. VCCIHFHBERICE>TVCCIHFEEMNETLET,

24y FUTEERIR%. HABEL trolrt LIRICHEDEE LA K IITHRELTLIESLY,

BERE, HESHEIZ5-ON—X FEMEEBIALET,

BRADEI—ENENEZHBAS L BEFNBEZRBELET,

BRESN-BEFREN tror VLB E. RA Y FUIEEE OFF LET,

VCC 3iFEBE <Vche1 £#Hd &, VCC U F v —UHEENBEL T,

VCCIFFBIE >Vcree £4H b E. VCC U Fr—UHEENHEXEIELET,

GH 5 tror IS, RAYFUTHEERIBLET,

G ERL,

w

ASTIOTIMOO

www.rohm.co.j
© 2018 ROHI\}IpCo., Ltd. All rights reserved. 5/29 TSZ02201-0F1F0A200460-1-1
TSZ22111 - 15+ 001 2020.09.18 Rev.002



BM2Pxx1X-Z Series Datasheet

£70v I EERE — &

3 Bl —HrR
ik —45 VR % Figure 4 ITRLET,

Input Voltage N m m
_/

Voltage between

DRAIN pin and GND
(Note 1)

Voltage between

VOUT and GND
(Note 1)
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Vuvior |
Venez !

Vener !
Vuvioz

Voltage between
VCC pin and GND_IC pin

Overload:
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(Note 1) This GND does not mean the GND_IC pin of the IC.

Figure 4. Stop Sequences Timing Chart
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Figure 5. Startup Circuit
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Figure 6. Startup Current vs VCC Pin Voltage
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(Note 1) This GND does not mean the GND_IC pin of the IC.

Figure 7. VCC UVLO/VCC OVP/VCC Recharge Function Timing Chart
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AAYFUOTRABHERYEDTHEZNBLTVET, RRKT1—T41& DuaxTY, £, BEARFEEEENEE
W 2012, N—XA M E—FEBZABLTWLET,

6.1 HWAHAEE Vour DETE
T4 MNWTSLREBA TOEEBAFRERAL TS O, VCCIHFEENBEMICHDILSICHRELET,
ZTO VCCIFEEIL. VCCifiF & GND ICIHFRINEEEZEKRLET,
HABE Vour T TFROKXTEZRSINE T, Figure 8 1IZ MOSFET M OFF BEODEE%ERLE T,

Vour = Vent — Vep1 + Vb2 \
Vep1: A4 A —F D1 DIEAMEE

Venr: VCC 3> kA—LEBE
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* ¢
1.
vce — T
GND_IC . YL _ VOUT
-VEp1
© DRAIN - Vent - Vepr + Vep2
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AC .
nput | FIter DRAN .
© s D1 A —‘—
. — OVl 6D

Figure 8. Back Converter Circuit (MOSFET = OFF)
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Figure 9. Location of Resistor Rout
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6.1 HABE VourDHE — HK=E
AICIE, VCCIHFERZEET S LT, MIFEHESDHELL VTV EERERERLET, HAEXTORE
EERTIEE. VIt —4SMA—FEEBMTEHEIc&Y, HABEXEETEICTHIENTRETT, E=FEL.
YIF—EAFA—FDELDEDEENIVEICHYET,
AZEHNBEFTEEOXTEESNET, Figure 10 [ MOSFET A OFF B EE 2R L ET,

Vour = Vent — Vepr + Vepz + Vaps [Vl

Vip1: #4A—F D1 DIEAAEE
Vipr: YIF—44A—FZD1BE

Vent- Vrpr Vent- Vep: + Vzpr

\/ _2_1_: l D2
? |
VCC -
GND_IC .

VOUT
-Vep1
© DRAN | - Vent - Vi1 + Vepz + Vzpr
AC | il
input | FI’ DRAIN
© N D1 A
T . * ov GND
Figure 10. Back Converter Output Dispersion Circuit (MOSFET = OFF)
6.2 MBiR¥ER
mode 1: /A\—X EIfE (FxEMEE LET.)
mode 2: BIR¥IERBE (ARBEEBRLES.)
mode 3: EERREEE (RARRBTHELET )
mode 4: BERENE (FxEMEZLET )
Switching Frequency
[kHz] ":mode l‘il mode 2 JA mode 3 , i mode 4
o5 [ —— - ———— : —
25[-———4 - T S
<_h 1 1
Switching! i |
OFF i i
1 1 1 )
Output Power [W]
Figure 11. State Transition of Switching Frequency
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FRBOIRNAED LRI, EXERBIZHLTE6% (Typ) TY,
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6.4 AERKLHBEE
RAYFUITHA L EDRBERBREHETZRNB L TOET, COBEEX. M IILEFR LM lpeak L EIZTE B &
RAYFUOTBEEELLET, S5, ERREERZABLTEY .. BRRHIR S NEREEZRELET,
ICHBEFRE—FICAZEBOE—SERIE. TEEORTRESAET,

(Vborav — Vour)
L

Peak current = Ipgsx + X tdelay [A]

Ippax: BEREHER

Vpraiv: DRAIN % FEE

Vour: HAHERE

L a4 L

tdelay: BEREHZOENFFRHE

6.5 REBEMEHBEE
KICIZIFREBERREEEZNBELTLET,
A IIVEF LD lopeak & 2 BEHR TR A -IHEIZ. toreak MR Y F U T EMEEEFELLET,

| \ 2 counts |
lbpeak — — — — — — — — — —p— - — — -+ — — —
" 1 2 topeak ! "
< >n
o | |
1 ] 1
! ] !
1 ] 1
ON ! ! 1 ON
o * i OFF
SWItCING [ o o o o o o e ] A,
Figure 12. Dynamic Over Current Limiter
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6 DC/IDC FZ34/8 — #HieE
6.6 YT FRR— i#EE
COHMEX. EBRCAELAEELR.ERLENEIOHVESIC. AERRHEEREHIE LEI . 5M% Figure
13ICRLET, AERBRHEERZHMEEEICELSEEIET, VIMREA—FEIEEERLET,

Coil Current [A]

A ss1  ss2 SS3
} }
} }
} }
} }
| | d
I I IppeAKa i
| v
| 0 |
| |
| i |
| 1 |
I lopeakz | [
I | ' IpEAK
I |
Y }
Y } I
IppEAKL | ! PEAKS

| |
| |
! IpEAK2 :

| e [ :
| | |
1 1 1 >

tss1 tss2 tss3  Time [ms]

Figure 13. Soft Start Function

7 FB OLP (Overload Protection)
FBOLP &I, BFKEZE=4 L. BEMRKERICAA v FUOIBELFLSEIHETT. BATMKETE, HhH
BEEMNMETLET, ZDTH. ICHEBBTHRESNIZEANULOKED trom BfELVIEE. BEAFIKEBLHELTRA
YFUOTHEMNEIELET, FBOLP Z2HHE L THSDERIE tror2 B TT .

8 TSD (Thermal Shutdown)
TSD [, Tsot UEDBREICHDERS Y F U ITBEEFLLET,
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9 REHEOBEE—F
EREHEOHIFE—FZ Table LITRLET,

Table 1. The Operation Modes of Protection Functions

VCC UVLO

VCC OVP

TSD

FB OLP

St

VCC ifFF&EE < Vuvioz

VCC inF&EE = Vovr1

EEENEE 2 Tsp1

=
O IILER IL 2 lpeak

(BEETEE) (BEELFH) (RELFH)
BEENEE < Tsp2 I
p—_ VCC #FBE 2Vuwor | VCCHHFEE < Vove: CRETHEE) ikl - I < lpeax
ZES (BIE L 55) (BEIE T HEE) or VCC UVLO HH
VCC UVLO #th
tcomp tcomp troLp1
BRHAA4<
) - VCC i FEE EAERE aAVER I
(Ut h&H) [ < Vovp2 ] [ < Tsp2 ] [ < lpeak ]
Bla 4 < troLr2
- - - ILERI
Nty b&EH) [ :LIP:KJL ] ]
BEER
or BHBER BEER BEER BEER
YT
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10 ST FEBRIZDINT
BERIE. ANBEERUVEABRKREEZZEELTEELET,
Figure 14 27 T r—2 3 VAR ZRLET,

D2
? <
N
5 4 Cvece
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L
GND_IC |3 T Y . VOUT
2
© ® | brRAIN -
|
AC Filter ’ RS
Input DRAIN
© | |+
‘ ‘ Dl K COUT —_ ROUT
B Cos
T CIN
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Figure 14. Application Circuit

10.1 HAa>YF Y Cour
HAI T oY Courld, Uy TIVEERHZRE= L. tror1 LIRICEBEIT DK SIZHRET HLELH Y FF, Cour
21X, 100 yF LEDEZHELET,

102 415043 L
AFYAEIE. ANBELHEAEEEZZEELTCHRETILENHYET, A VF VR ENKETELZHE. R
A9FUOTAEILERE—FERY, RBNKRECHBYET, Feo 1 VTV 2 ENDNSTESZHFE. IC (X ON
18 < tunon TOHIEHMNTELRZ NS, EEBEAFRBICEM OO TEBERREZ T HAEEENHY ET, L I
[, 270 yH ~ 680 yH EEDBEZHEL ET,

10.3 VCC#gFaA YT vH Cvcc
VCCEiFAYT Y Cuccld, ICDEFHBBEVIS—7 U TOREEZRHELET,
CoutDIE®D 100 7D 1 LU TEREZHEETE L TEHELTLESL,

10.4 DRAIN #F-GND_IC #i FRIBE Co-s
DRAIN #iF & GND_IC i FRHICBREF 1T S5E1E. 22 pF ULTFIZLTLESLY,
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AR KRER (Ta=25°C)

1EH EiE=) EE BAf &
RKXHMERE 1 Viaxi -0.3 ~ +650 \Y DRAIN ##FEE
=AXEMEE 2 Vmax2 -0.3 ~ +32 \ VCC IHFEE
DRAIN i#FEHR (/3LR) Iop 12.00 A EiRBE
BN Pd 1.00 w | (Noed)
REEEEEE Tjmax 150 °C
REFEEHE Tstg -55 ~ +150 °C

AE L INEERVEBERESELZ EOBRUIRATERERZ AL, SEFLEIBBICESZARESEADY ET ., =, Ya—+bE—FELLEA—T v E—
Rz &, BIRREZEETEERA, BNBRRAEBREZBI DL SHABRE—FAEEINDIGE. Ea— XL EYMBMLBRENKERL TULVEZT5 &
S CHRETBRELLET,

EE 2 BEEAMEEETBASLOLHERZINET L, FYTRELRIZEY., ICKEOHEZELIEIEICOHENYET, REEAMEEEZRZS
BEEERY A XERETH. RBARBEERERECT S, MBREERATIHLE, REBEANEEEBALVLIHBBRICTREL LS,

(Note 1) H#ZRIARFL 1EEMR (70mmx70 mm x 1.6 mm) (<, FEERE 25°CULTHEAT 2HEF 8 mWIC TRIDLET,

EEPS
ROEHATICHBEST DL S BERETEITo TS,
(FROBEFREEDT=, BT I—DUBEEZERBLTIEE,)

1. BEDOEBEMN105°CLUTTHDZ &,
2. ICOELEIPHREBLPIUTTHDZ L,

BT RDBEY T, 70mMMx70mmx 1.6 mm HSAIRFL 1 BEIREER)
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Figure 15. Thermal Abatement Characteristic
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BM2Pxx1X-Z Series Datasheet

HERBNESEH
EHE Eiis= =/ ZHE PN Baf &
EREEEEH 1 VDRAIN - - 650 \Y DRAIN i FEE
ERETEEH 2 Vec 9.50 - 10.80 \Y VCC i#FEE (BM2P101X-2)
ERETEEH 2 Vec 9.50 - 12.96 \Y VCC iFFEE (BM2P121X-Z)
ERETEH2 Vce 12.00 - 14.04 \Y; VCC iHFEE (BM2P131X-2)
ERETEH2 Vce 12.00 - 15.12 \Y; VCC iFEE (BM2P141X-2)
ERETEEH 2 Vce 12.00 - 16.20 \Y VCC iHFEE (BM2P151X-Z)
ERETEH2 Vce 12.00 - 18.14 \Y; VCC iHFEE (BM2P161X-2)
ERETEH2 Vce 12.00 - 19.44 \Y; VCC i+ EE (BM2P181X-2)
ERETEH2 Vce 12.00 - 21.60 \Y; VCC iHFEE (BM2P201X-2)
ERETEH2 Vce 12.00 - 26.78 \Y VCC iHFEE (BM2P241X-2)
EERE Topr -40 - +105 °C BEFERE
ESNEYE MOSFET #
(FFIZIEED LR Y Ta =25 °C)
EE Hik=s =/ T =A B &5
DRAIN,. GND_IC ixFREEE V(BR)DDS 650 - - Vv Ib=1mA, Ves=0V
DRAIN IwFRNER Ipss - 0 100 MA Vbs=650V, Ves=0V
7 U Ros(on) - 1.5 2.0 Q Ib=0.25A, Ves= 10V
BXHEE EEmEE
(BFIZIEED LR Y Ta=25°C)
EE Elis=) =/ ZHE =R BAfs L
REIER 1 ISTART1 0.150 0.300 0.600 mA | VCCIFFEE =0V
REIER 2 IsTART2 1.200 3.000 6.000 mA | VCCIFFEE =7V
OFF &t IsTARTS - 10 20 WA | UVLO fZRRk
BIERUYBZERL Vsc 0.500 0.800 1.200 \Y;
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BM2Pxx1X-Z Series Datasheet
BIHRE Sl#ICE
BEFICIEEDIZ LR Y Ta=25°C)
EE Hik=s =/ ZAE =X BAfL &5
@E%EE.IJIL
DRAIN ¥ = A—7>
RA Y F U TEBERER lont - 850 1700 pA | BM2P101X-Z, BM2P121X-Z
BM2P131X-Z
DRAIN #F = #A—T >
BM2P141X-Z, BM2P151X-Z,
ALy F U TBERER lont - 1050 1900 MA | BM2P161X.Z BM2P181X-Z.
BM2P201X-Z, BM2P241X-Z
N—R FEMERER lonz 300 450 550 pA
VCC av bO—ILEBE Vent 9.90 10.00 10.10 V | BM2P101X-Z
VCC av bO—ILEBE Vent 11.88 12.00 12.12 V | BM2P121X-Z
VCC av bO—ILEBE Vent 12.87 13.00 13.13 V | BM2P131X-Z
VCC av bO—ILEBE Vent 13.86 14.00 14.14 V | BM2P141X-Z
VCC av tO—ILEBE Vent 14.85 15.00 15.15 V | BM2P151X-Z
VCC av bO—ILEBE Vent 16.63 16.80 16.97 V | BM2P161X-Z
VCC av bO—ILEBE Vent 17.82 18.00 18.18 V | BM2P181X-Z
VCC av bO—ILEBE Vent 19.80 20.00 20.20 V | BM2P201X-Z
VCC av bO—ILEBE Vent 24.55 24.80 25.05 V | BM2P241X-Z
fRE€MAEE (BM2P101X-Z, BM2P121X-2)
VCCUVLO B 1 Vuvior 8.10 8.80 9.50 V | VCCIHFEX LR
VCC UVLO BIE 2 Vuvioz 6.60 7.30 8.00 V | VCC it FEE T
VCCUVLO EXFIUS X VuvLos - 1.50 - \Y;
VCC ) F¥—TRRERE VcHe1 7.00 7.70 8.40 V | VCC inFEE TR
VCC UF¥—CELERE VeHe2 7.40 8.10 8.80 V | VCC inFEE LR
VCCUF¥—PERTUTR VcHes 0.20 0.40 0.70 \Y
{REEMAE (BM2P131X-Z, BM2P141X-Z,BM2P151X-Z, BM2P161X-Z, BM2P181X-Z, BM2P201X-Z, BM2P241X-Z)
VCC UVLO EF 1 Vuviol 10.20 11.10 12.00 V | VCCIHFETX LR
VCC UVLO & 2 VuviLo2 8.80 9.70 10.60 V | VCC i FEE TR
VCCUVLO EXTY SR Vuvios - 1.40 - \Y
VCC Y Fr—THREE VeHel 9.50 10.20 10.90 V | VCC ifFEE T
VCC U Frv—Tf=ILEEE VcHe2 9.90 10.60 11.30 V | VCCinFEE LA
VCC Y F¥—CERTFYIR Vehes 0.20 0.40 0.70 \Y
{REEMEEE (BM2PXX1X-Z 1) — X #58E)
VCCOVP EF 1 Vovpr1 VentX1.08 | Ventx1.15 | Ventx1.22 VCC inFEE LK
VCCOVP EE 2 Vove2 - Ventx 1.10 - VCC i FETE T
VCCOVP EXTYTR Voves | Ventx 0.02 - Vent X 0.07 \VJ
TSDEE 1 Tso1 120 150 180 °C | BE LR aENotel)
TSDBE 2 Tso2 - 85 - °C | iRETREaFNoe)
TSD EXAFY TR Tsps - 65 - °C | (Notel)
VCC OVP/TSD 4 4 < tcomp 50 100 150 us
(Note 1) £BHERLTOEE A,
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BM2Pxx1X-Z Series Datasheet

BESHRE flEICE — #HKF
(BITEEDHWVRY Ta=25°C)

1R B =/ S PN BAT &

PWM A= DC/DC K54 /\&}
Ay F TR fsw 60 65 70 kHz
Big#ky EVTNR foEL - 4.0 - kHz
BRT1—T4 Dmax 35 40 45 %
FB OLP ON #4214 < troLP1 40 64 88 ms
FBOLP OFF #4 < troLp2 332 512 692 ms
YIRS — MR L tss1 2.8 4.0 5.2 ms
Y7 R4S — MR 2 tss2 5.6 8.0 10.4 ms
VI R4S — MR 3 tss3 1.2 16.0 20.8 ms
B E AR
BEREHER lPEAK 1.80 2.00 2.20 A
BERBRHER 1 IpEAKL - 0.50 - A (Note 1) (Note 2)
BERBRHER 2 IpEAK2 - 1.00 - A (Note 1) (Note 2)
BERBRHEER 3 IpEAKS - 1.50 - A (Note 1) (Note 2)
REBERBRHER IbPEAK 3.150 3.500 3.850 A
ABBAERBREER 1 IpPEAK1 - 0.875 - A (Note 1) (Note 2)
RBBERREER 2 IoPEAK2 - 1.750 - A (Note 1) (Note 2)
AEBERBEEER 3 IpPEAKS - 2.625 - A (Note 1) (Note 2)
2B EFRET] OFF BFfE toPEAK 64 128 170 us
Leading Edge Blanking B tLes - 150 - ns | (Notel)
&/ ON g tminoN - 300 550 ns | (Noted)
(Note 1) 2FAEFLTLEL A,
(Note 2) Figure 13 S8
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Figure 17. Current at Burst Operation vs Temperature

Figure 16. Current at Switching Operation vs Temperature
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Figure 19. VCC UVLO Voltage 1 vs Temperature
(BM2P131X-Z, BM2P141X-Z, BM2P151X-Z, BM2P161X-Z,

BM2P181X-Z, BM2P201X-Z, BM2P241X-Z)

Figure 18. VCC UVLO Voltage 1 vs Temperature
(BM2P101X-Z, BM2P121X-Z)
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Figure 23. VCC UVLO Hysteresis vs Temperature
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(BM2P131X-Z, BM2P141X-Z, BM2P151X-Z, BM2P161X-Z,

BM2P181X-Z, BM2P201X-Z, BM2P241X-Z)
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Figure 25. VCC Recharge Start Voltage vs Temperature

Figure 24. VCC Recharge Start Voltage vs Temperature

(BM2P131X-Z, BM2P141X-Z, BM2P151X-Z, BM2P161X-Z,
BM2P181X-Z, BM2P201X-Z, BM2P241X-Z)

(BM2P101X-Z, BM2P121X-Z)
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Figure 27. VCC Recharge Stop Voltage vs Temperature

Figure 26. VCC Recharge Stop Voltage vs Temperature

(BM2P131X-Z, BM2P141X-Z, BM2P151X-Z, BM2P161X-Z,

(BM2P101X-Z, BM2P121X-Z)

BM2P181X-Z, BM2P201X-Z, BM2P241X-Z)
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Figure 29. Maximum Duty vs Temperature

Figure 28. Switching Frequency vs Temperature
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Figure 31. FB OLP OFF Timer vs Temperature

Figure 30. FB OLP ON Detection Timer vs Temperature
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Figure 33. Startup Current 1 vs Temperature

Figure 32. Over Current Detection Current vs Temperature

o o o o
o] < ™ o~
[ w] eLavis| :ziuaund dnuels

Temperature [°C]

Figure 34. Startup Current 2 vs Temperature
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13:13.00V
14:14.00 V
15:15.00 V
16: 16.80 V
18:18.00 V
20: 20.00 V
24:24.80 V
SAVFTyF
Part Number Marking Orderable Part Number VCC Control Voltage
BM2P101X BM2P101X-Z 10.00
BM2P121X BM2P121X-Z 12.00
BM2P131X BM2P131X-Z 13.00
BM2P141X BM2P141X-Z 14.00
BM2P151X BM2P151X-Z 15.00
BM2P161X BM2P161X-Z 16.80
BM2P181X BM2P181X-Z 18.00
BM2P201X BM2P201X-Z 20.00
BM2P241X BM2P241X-Z 24.80
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