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Figure 1. Block Diagram of the VH Pin and the VCC Pin
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Figure 2. Startup Current vs VCC Pin Voltage
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Figure 3. Timing Chart of X-capacitor Discharge Function
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Figure 4. Startup Sequence Timing Chart
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Figure 5. State Transition of Switching Frequency
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Figure 7. ZT Pin Trigger Timeout Function
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Figure 9. ZT OVP Function
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Figure 10. Thermal Shutdown Function
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Figure 11. 10 Equivalence Block Diagram of the PFCOFF Pin
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Figure 12. Timing Chart of the PFCOFF Function (In case of PFCOFF pin = OPEN)
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mAFNNEE 1 Vmaxi -0.3 ~ +57 VCC ¥

BXEMEE 2 Viac 0.3~ +65 v ;2 fi;; ZT ¥, PFCOFF #fF.

=AHMEE 3 Vmaxa -0.3 ~ +650 V  \VHIZFERE

8 KEIMET 4 VMAxaa -7 ~ +650 \Y DRAIN ilﬁ‘:ﬁ?@!%:]j_:

Vmaxag -7 ~ +800 V  |DRAIN #F/ L R EE (tuLse < 1us)Note 1)

DRAIN i FEJR(RMS) IDRAIN(RMS) 10 A |DRAIN ifFF RMS T

DRAIN i FE R (PULSE) IDRAIN(PULSE) 30 A |DRAIN ¥/ V)L R Eif (truLse < 1us)Nete 1)

ZT i F KB szt +3.0 mA

REEaEEE Tjmax 150 °C

REREHHFE Tstg -55 ~ +150 °C

EEA EMEERUVBEEESELG EORMRATHRERBIEEE. SIEELEWIBICELTEEAHY FT. . Ya—rE—FHLIEA—T>
E—FHE, BERELZBEETEFEFA. BUNRRKERERBADLIUHHRE—FHIEESINEIEE,. Ea— XL EMBHMLEREERERL TV
Z+5&5 CREABELLET,

AR2: REEARNEELHASLOIACHARENET L, FYTBELRICEY., ICAEOHBEZELLSEIZLICODEAVET., BREEAMEEEER
LHEBIERERY A XZ2KRELL TS, HBARREEREEZRECT S, MBRZEATLIHLE, REEEHEEZBALGVL SBERICSREECZSL,

(Note 1) Duty [£ 1 %FKi#E T,

m*&*ﬁ (Note 2)
) EEH(Typ)
I e oy
E E E? 1 Eg*&(Note 4) 4 Eg*&mote 5) iLL
VQFN41V8080K
Dy oy La v—RERERBIRGR Bua 87.7 25.8 °C/W
S ar—n\ysr—Y EEBPIDEEEEE/NS A — 4 Note ) Yir 30.6 12.7 °C/W

(Note 2) JESD51-2A(Still-Air)[Z L,

(Note 3) v avhbiysr—2 (E—I/ILKRFERS) LERDETOREE/ NS A—4,
(Note 4) JESD51-3 |Z#4i1 L 1= B4R % (.,

(Note 5) JESD51-5,7 [Z#EHL L 1-E R & .

BIEEMR EAR# HiR-Ti&
12 FR-4 114.3 mm x 76.2 mm x 1.57 mmt
1B (kM) thHA
fRsEIRE—> fRsEIE
BRSO RNRNE—
TEEE LR | OM
= s H—7 )L E F (Note 6)
BIEEMR EAR# HiR-Ti& EoF B
4 E FR-4 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1B (kM) thHA 2EH. 3EB (NE) thA 4B (Fm) thA
R/ — tHEE RSB —> tREE RSB —2 thHEE
EESURNRE—2 , .
EEAI AR 70um | 742 mmO (EEAF) 35um | 74.2mmO (EEAF) 70 ym
(Note 6) BBE T, 1,24 BOMBEERT 5. BERXT > F/XZ—IZHS,
R IERHE
H H Hik=p =/ 1EdE =X BAfL 5 #®
ENEEIRE T £ 1 Vee 7.4 15.0 55.0 \% VCC inFEE
EEERETERH 2 VDRAIN - - 650 \Y} DRAIN i#FEE
B FERETEH 3 VH - - 375 \Y, VHiIRFE—Y EE
VH i FiE B S5 B RvH - - 470 Q
RSR i F-AGND i F R E E Rsr 10 - - kQ
BERE Topr -40 - +125 °C | AEERE
.rohm.co.j
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ESEE EICEBEDELRY Vcc =15V, Ta=-40 °C ~ +125 °C)

EHA s =N k3 =K BAL LS
Vs —Jowvw ]
V(BR)DSS1 650 - - Vv DRAIN ifFEE
DRAIN JL—4 4 VERE v 800 ] ) v DRAIN i F&EE
(BRIDSS2 (truLse < 1 ps) (Note 1)
DRAIN e EiR loses ] 10 i uA Vprain =650V, Vre =0V,
Ta=150 °C
GaN HEMT ON $£4 Ronta - 150 195 mQ Ibran =4 A, Ta=25°C
Ron1s - 360 - mQ Ioran =4 A, Ta =150 °C
+2 2 FET ON $E44 Ronza - 50 65 mQ Ioran =4 A, Ta=25°C
Ronzs - 83 - mQ Ioran =4 A, Ta=150°C
N By A Ronaa - 200 | 260 | mQ ?;'fg; fg’““‘ + Rowza,
DRAIN #iF — PGND #iF ON {1 Ronss ) 443 ) mo Ronse = Ron1s + Ronzs,
Ta=150°C
(R A [EE8]
EEENER 1 ISTART1 0.1 0.3 1.0 mA | Vec=0V
EEER 2 IsTART2 1.0 3.0 9.0 mA | Vcc=6V
OFF &Eit IsTART3 - 10 25 pA
EBRNERUBERE Vsc 0.45 0.75 1.05 \% Ta=25°C
AC UVLO EIx ViNLvp 75 85 95 \% VHiFFE—Y EE
ACUVLOfZiltB (< tinuve 89 128 167 ms
[BIEER]
AR INLEFR IsTB - 80 120 MA | Vec=6V
EEBEER lon - 800 | 1600 | pA F(B/@ﬁfx%%,;é)o v
NR—R FBIEER lonz - 500 | 750 UA F(B/“{“ﬁ_i%é;,sﬂg)v
[VCC fiF R &ML
VCC UVLO EIE 1 VuvLo1 8.9 9.5 10.1 \Y VCC tnFEE L FFF
VCC UVLO BIE 2 VuvLoz2 6.1 6.5 6.9 \Y VCC i FEE TR
VCCUVLO ERTULRERE VuviLos - 3.0 - \Y Vuvios = Vuvior - Vuvioz
VCC Y Fr¥—CRmER VcHa1 6.6 7.0 74 \Y VCC i FEE T MEHF
VCC UFv—PFELERE VcHez 7.5 8.0 8.5 \% VCC tnFEE L FFF
VCCF¥—PERTIUIRER VcHes - 1.0 - \% VcHes = VcHe2 - VeHe1
Y—TIvy FEIUEEA Tsor 150 175 200 °C | iR L FEg(Note 2) (Note 3
Y=Yy FETOURE?2 Tsp2 - 100 - °C i T [ g (Note 2) (Note 3)
Y—INLIv Yy IO VERTYVR Tsps3 - 75 - °C (Note 2) (Note 3)
Y=L vy FEOUBRHEAAT trsp 50 100 200 V&

(Note 1) Duty (& 1%K#ETT

(Note 2) BEMRHEL. RAEESEEEZEATIHELET, RICIK. RAESBEZEBACHELEZBEOBHREFRITEEEA
BICRAESREEUTTHEESE TSN,

(Note 3) HFHREIXITo TLEE A,
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BRPRHE FICHEEDLLRY Vec=15V,Ta=-40°C~+125°C) — K&

15H Eia=3 =/ ZH | xR | Hifu 3L
[DC/DC O v/N—4]
FBiGF FILT v T Rrs 21 30 39 kQ
N . FBisFEE =20V
BERBRHER 1A lumia | 5.520 | 6.000 | 6.480 A vH lﬂ:ﬁf?’f 1 27?/
FBisFEE =05V
BERBHER 2A ILim2A 1.305 | 1.500 | 1.695 A VH ﬂtﬁfﬁf;’f 127y
FBifiFEE =20V
-=|§ pe
BERKHER 1B lLimiB 4539 | 5100 | 5.661 A 127V <VH E—4 <170 V
FBisFEE =05V
BEREHER 2B ILim2s 1.083 | 1.275 | 1.467 A 197 f'\ﬁi E';Etf,s] <170V
FB It FEE =20V
BERBHER 1C lumic | 4.005 | 4500 | 4.995 A 170V <VH E—? <212V
o . FB i FEE =05V
[S5he [S5he
BERRHER 2C lumec | 0.956 | 1.125 | 1.294 A | 170V <VH E—% <212V
FB i FEE =20V
B
BERBEHEIR 1D ILimiD 3.738 | 4.200 | 4.662 A 212V <VH E—% <255V
FBifnFEE =05V
BERREER 2 ILim2D 0.892 | 1.050 | 1.208 A 212V <VH E—% <255V
FB i FEE =20V
BEFIREER 1 lumie | 3.577 | 4.020 | 4.463 A | 255V <VH E—?b <297V
FB i FEE =05V
BERKHER 2 ILim2e 0.854 | 1.005 | 1.156 A 255V < VH E—2% <297 V
FBifnFEE =20V
BEFRREETR 1 lLmtF 3.471 | 3.900 | 4.329 A 207V < VH E—% <330 V
o . FB i FEE =05V
= [S5he [S5he
BERREER 2F lumer | 0.828 | 0.975 | 1.122 A | 297V <VH E—% <339V
N . FBitFEE =20V
BERBHER 16 lwie | 3310 | 3720 | 4130 | A |7 J“tﬁ:'i;’f ey
N . . FB e == =0. V
BERBHER 26 lumee | 0.790 | 0.930 | 1.070 A VH ‘Eff’f 33%‘?/
=T 49Ty TSUF VTR tLes - 180 - ns (Note 1)
/] ON 1g tmin - 300 - ns (Note 1)
RRBMERIKE 1 fowr 104 120 136 kHz | FBEHFEE =20V
RAXEERIKE 2 fowz 21 35 49 kHz | FBIRFEE =05V
FBifiF/\—R FEE 1 VasT1 0.30 | 0.35 | 0.40 \Y; FB i FEE L FHF
FB ifF/\—R FEE 2 VasT2 0.25 0.30 0.35 \% FB i+ & £ TR
FBi#F/\—RA MERTY L RERE VBsT3 - 0.05 - \Y;
FB ¥ BR R BB EE VEBswi 0.45 0.50 0.55 \%
FB inF BIRMIERE TERE VEBsw2 1.15 1.25 1.35 \Y
ZT#HFa/L—42BE1 Vzr1 30 60 90 mV | ZT i FEE T 5
ZT#HFaA R L—2BEE?2 Vzr2 60 90 120 mV | ZT i FEE LS
ZTwmFaA/NL—3ERTYILRERE VzT13 - 30 - mV | Vzra = Vzr2 - Vz11
ZT ifF b A< X9 BERE tzrmask | 0.25 0.60 0.95 ps | (Note 1)
ZTHF MY HE A LT MR 1A tzroutia | 21.0 30.0 39.0 us Y7 bR — hEERE 1 DIKEE
ZTF R HE A LT MR 1B tzroutis | 184 | 26.3 34.2 us Y7 bR — MEEE 2 DIKEE
ZTIfF b H A A LT MR 1C tzroutic | 15.7 225 29.3 us Y7 h RS2 — MEFRE 3 DIKEE
ZTifF MU A2 A LT BRI 1D tzroutio | 13.1 18.8 | 245 us Y7 hR 32— ME5fE 4 DIKEE
ZTF R HE A LT MERE 1E tzroutie | 10.5 15.0 19.5 pus | BEIKEE
ZTHF R HEA LT MERE 2 tzrout2 35 5.0 6.5 us
K ON B5d tonmax 315 | 450 | 585 us

(Note 1) HRREX{T> TLEE Ao
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BESNEYE BICIEEDELRY Vec=15V, Ta=-40°C ~+125°C) — #H{ZE
EHA is = | FE | &KX Bt LS
[DC/DC fRiEHEE]
Y7 hRE— N 1 tsst 0.7 1.0 1.3 ms
VI RRZ— MEFME] 2 tss2 14 2.0 2.6 ms
V7 hRZ— MEEME 3 tss3 2.8 4.0 5.2 ms
V27 FRE— REEfE 4 tssa 5.6 8.0 10.4 ms
FB OLP EIE 1 VFoLp1 25 2.8 3.1 Y, FB imFE X L7
FBOLP EE 2 VroLp2 2.3 2.6 2.9 \Y FB i FEE T RRE
FBOLP #&H# 1 < troLP1 51 64 77 ms
FB OLP fi#fx4% 1 < troLp2 415 512 609 ms
ZT OVP EIE Vzrove 5.1 5.5 5.9 \Y
ZTOVP B&RHAA1 < tmask 50 100 200 us
ZT OVP @214 < tzrove 415 512 609 ms
[PFCOFF ##E
PFCON FB EJE£ 1 VpFcoNt 0.77 0.82 0.87 \% VHE—% <127V
PFCON FB &£ 2 VPECoN2 0.85 0.90 0.95 \% 127V<VHE—% <170V
PFCON FB &£ 3 VPEcons 0.92 0.97 1.02 \% 170V <VH E—% <212V
PFCON FB &It 4 VPFcona 0.95 1.01 1.07 \% 212V <VH E—% <297V
PFCON FB &£ 5 VPFCONs 0.99 1.05 1.1 \% VH E—% >297V
PFCOFF FB &£ VPFCOFF 0.79 0.85 0.91 \
PFCOFF 24 < trrcorrF 830 1024 1218 ms
PFCOFF tH hER IpFcoFF 12.7 15.0 17.3 MA
PFCOFF ifiF FIL & o Vi Rprcorr 376 47.0 56.4 kQ
[RSR #8E
RSR HAEHR Irsr 9.2 10.0 10.8 MA
RSR L 3— MMREERE VRsRs 20 40 60 mV
82— OFF RJL—L— k1 SRorr1 | - 5.4 ; Vins | oR= 10 Tora = e
8—2 OFF Z)L—L—F 2 SRorr2 | - 43 ; Vins | or= OPER bora e 1
(Note 1) HIEREIXITo TLWEE A,
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Figure 14. Sense FET ON Resistance vs Temperature

Figure 13. GaN HEMT ON Resistance vs Temperature
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Figure 16. Startup Current 1 vs Temperature

Figure 15. DRAIN to PGND Pin ON Resistance

vs Temperature
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Figure 20. AC UVLO Voltage vs Temperature

18/35

— #E

BM3GQ1A2MUV-LBZ
BTS2 BEET—5)

|||||||||||||||||||||||| g =
T - T -
N T o T N E T E T B o
F—T— T4 r—T1t-——r—7 & o _||4||_||_||ﬂ|4T_llﬂln_ll_l! «
R T T I e [ R H N N O T B
“|L_1||n||“||+|L||“|L_1||n||“||- 3 = bbb 41 8
- S I =
I S I N N A S A e g I | D —
C—T— 0~ r—T Fr—T— 1~ r—] o9 E C T 1T TTTT T ® O
[ T T Lo 5 i R R | H R T B e
et g g ® (NPT R T S Y Y S P N 9
Lo Lo 2 Z Lo R 2
L_+t_1__t_1_4__t_1_1_ 1 _Jlog o L_+t_1__r_+r_§ & _r_t__1°_| @
CoT T T T T ¥ 2 E [ T a
Lo Lo g 3 N Lo g
F—t—A—— -t —4+—~4——F—12 2 o F—t—ad——F—4+——a———+—4——F— 2
I N Lo i T | N
L1t _ 4+ & L _1_1__L __ L
1T T o1 T e @ R T R DT 1 °
R T R T | O T T ° A I N °
F—+—d——F—+——F—F—+————F—q & g F—t+—4——F—-+—4——+—+—-—+4——-+—-1{ &
R T R T | S TR N 3 I N
Lo = i [ R R R I I 2
o [eo) © < N o [o0) © < N o o ()] 0] N «© Tp} < ™ [V} ~— o
N ~ ~— ~ ~ ~ [0} o [o0] o o 0] [ee) [ee) [ee] [ee) e}
[wri] 84918} usung 440 [A] #MINIA zeBejoA OTIAN OV
o
o <
| I I [ A A A N M -
| | o
| | & © &
| | AN 3
| _ = © 8
_ _ 2 g -
| | o =
——| RS 5 80
I I = ® o
_ _ o @ > 8 5
T © 3 ~ © 2
a —— —
-1 38 | 2 92
L -5 3 g 8
T N F o h
- - |} °
N
| | o
| _ & N A
_ _ _ o
L Q < g
S v o 1w o ®w o v 9 i 8 <
0 < < ) %) o~ «~ -~ - - o o o o o o
[vw] &¥¥4S| 1z eun) dnueig [A] 2SA :eBejjoA Buyoums usiuny dnueis

vs Temperature

Figure 19. Startup Current Switching Voltage
*+ 15+ 001

© 2022 ROHM Co., Ltd. All rights reserved.

www.rohm.co.jp
TSZ22111



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

Datasheet

BM3GQ1A2MUV-LBZ

— e

BHET—42 BET—H)

o
| I I I I A R R R M
_ _ _ _ [ _ _ _ °
e 41 &
_ _ _ _ _ _ _ -~
Y IS N N AN RN N SR =
i [ I | ] T T T -
[ [ [ [ [ [ [
=== A—=——4-=4-—7 8 O
_ _ _ _ _ _ _ e
Ll d__d1__1__|lo@g@
[ [ _ _ _ _ _ © 32
_ _ _ _ _ _ _ o U
T||T||T|J||4||4||4||4||-4 L
_ _ _ _ _ _ _ €
e AdAeed——d——a Q9
[ [ [ [ [ [ [
[ [ _ [ _ _ [
i et i | iy It Iy R i
_ _ _ _ _ _ _ _
F——f———————- |¢||¢||4||-%
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ e
o o o o o o o o o '
N ~ o » o] N~ O Lo} <

[wrl] 88| Juaung Agpuels
|||||||||||||||||||||||| =
I -
[ T [ HPA HR IR R B o
T|+|¢||T|+;¢||T|+|¢||T|-m
[ R A N I R N R
L_1l_J__L_1_ W\ _L_1_a__1_18
T T -
[ A T R N 1 N N R o —
FT— T T o O
[ N H | HE IR N =
b d b g 8
L 2
[ A PR IO O I A A AP
Cr— T~ T~T T~ < &
I (R (R B [ R
F—t—d——F—+—-—4——F—4—-————-{ 8 Q2
I TR (R B [ T
[ e [
CTTTO T T T T @
I T T B [ T o
F—t—"A——F—t—"——F—+—d——F—7 &
I TR (R B [ T
[T T R [ T Q
[e0) (e} < A o [e0] © < N o [ee) '
e e 2 2 o ¥ a4 o N o=
[sw] "Ny iewi) doys OTTAN OV

Figure 22. Standby Current vs Temperature

Figure 21. AC UVLO Stop Timer vs Temperature
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Figure 24. Burst Operating Current vs Temperature

Figure 23. Normal Operating Current vs Temperature
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Figure 26. VCC UVLO Voltage 2 vs Temperature

Figure 25. VCC UVLO Voltage 1 vs Temperature
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Figure 28. VCC Recharge Stop Voltage vs Temperature

Figure 27. VCC Recharge Start Voltage vs Temperature
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Figure 30. FB Pin Pull Up Resistance vs Temperature

Figure 29. Thermal Shutdown Detect Timer

vs Temperature
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Figure 32. Normalized Over Current Detection Current 2

Figure 31. Normalized Over Current Detection Current 1

vs Temperature

vs Temperature
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Figure 34. Minimum ON Width vs Temperature

Figure 33. Leading Edge Blanking Time vs Temperature
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Figure 36. Maximum Operating Frequency 2

Figure 35. Maximum Operating Frequency 1

vs Temperature

vs Temperature
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Figure 38. FB Pin Burst Voltage 2 vs Temperature

Figure 37. FB Pin Burst Voltage 1 vs Temperature
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Figure 40. FB Pin Frequency Reduction End Voltage

Figure 39. FB Pin Frequency Reduction Start Voltage

vs Temperature

vs Temperature
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Figure 42. ZT Pin Comparator Voltage 2 vs Temperature

Figure 41. ZT Pin Comparator Voltage 1 vs Temperature
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Figure 44. Normalized ZT Pin Trigger Mask Timeout

Figure 43. ZT Pin Trigger Mask Time vs Temperature

Period 1 vs Temperature
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Figure 46. Maximum ON Time vs Temperature

Figure 45. ZT Pin Trigger Timeout Period 2

vs Temperature

o
r———r———r———r———r——r 3
_ _ _ _ _ _ °
TlllTlllTlllTﬁllTlllTlll I
_ _ _ _ _ _ -~
_ _ _ _ _ _ Q
R e e I et B =
_ _ _ _ _ _ o —
br———t+—-——-t+—-———-H—-——-tF+———F+—- 3 O
_ _ _ _ _ _ e
L L L___U______L___|o¢9
[ [ _ [ _ _ © 32
_ _ _ _ _ o D
it et el i r———r——— ¥ &
_ _ _ _ _ £
e Feeb—— 9 Q
_ _ _ _ _
[ [ [ [ [
S e Bt (e ety B
_ _ _ _ _ _ °
F———F———F——dF———F———F—-——| &
_ _ _ _ _ _
_ | | | | | S
- S o © ~ © 0
(a0} ™ N N (q\] N N

[A] H9199 2|, aBeyjoA 4710 a4

o
r————- - == I~ 3
_ _ _ _ o
[ [ N R [ &
_ _ _ _ -~
_ _ _ [ o
I [ I [ =
_ _ _ _ _
F———— ————% —————— |—————— & O
_ _ _ _ e
L_ ] [ ] o @
I I I I © m
_ T _ ©
F—1 o |- F——————————7 ————— e
_ il _ £
-y |-k — ] |— — — — — — S
_ < | | _
[ = [
i B B I _H ||||| I ©
_ = _ _
= |- ————- —————— 8
_ _ _ _
_ | | | S
o Y] o [Te] o
- =] S ) S
~— ~— ~ o o

XSS} lawi] 1e)S YOS pazilewlioN

Figure 48. FB OLP Voltage 1 vs Temperature

Figure 47. Normalized Soft Start Time vs Temperature
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Figure 50. FB OLP Detect Timer vs Temperature

Figure 49. FB OLP Voltage 2 vs Temperature
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Figure 52. ZT OVP Voltage vs Temperature

Figure 51. FB OLP Release Timer vs Temperature
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Figure 54. ZT OVP Release Timer vs Temperature

Figure 53. ZT OVP Detect Timer vs Temperature
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Figure 56. PFCOFF FB Voltage vs Temperature

Figure 55. Normalized PFCON FB Voltage

vs Temperature
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Figure 58. PFCOFF Output Current vs Temperature

Figure 57. PFCOFF Timer vs Temperature
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Figure 60. RSR Output Current vs Temperature

Figure 59. PFCOFF Pin Pull Down Resistance

vs Temperature
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Figure 62. Turn OFF DRAIN Slew Rate
vs Resistance between RSR Pin and AGND Pin

Figure 61. RSR Short Protection Voltage vs Temperature
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