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650 V 2B EIBANEIC L Y EHBENICEMLET, B XA yFUTRKEHR 65 kHz (Typ)

A4 FURAERRBIERENMIFIZT S LT, m BEREHE: -40 °C ~ +105°C
HHEOBWVWERFZIHZEHRLFES, ERE— FHlHE B MOSFET # Vg 1.4 Q (Typ)
FRAWTWAEH, Y4 2L EICERFIRAMIT S

h, HEEEBEREICT Chi-ttiERELET, nNyr—o W (Typ) x D (Typ) x H (Max)

Ay FUTREBIEIEEAK T 65kHz TT, BETH TO220-7TM 10.0 mm x 25.4 mm x 4.7 mm
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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 Cycc
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Figure 4. Startup Sequences Timing Chart
A: ANBEVHMEIMEN, VCCIHFEENLEFLET,
B: VCCIRFEE >Vuvior £%4 D & ICHBMEZERIR. tMOREWELZERE KB LGS, X1 FUIEEE

FBLET. VI PR —MREEICK Y. BEGEELR. ERELESEC 0LGVL I ICBERRHEEZHIR
LET. RAvFUIBENFRTSE. HABEALRLET,

C: EEBIE, SHNEEN—TELULIZAZETOR. VCCIHFHEEBRIZE > T VCCIHFEEAKTLET,

D: RAvFUTENMERE. BAEXE troe LRICRENERE LB DL SITHRE LTS,

E: BEMEF, FBIfFER <Vesm &HdE. HEENZMZA5-ON\—X FIELEHYET,

F: FBIRFEE >Vrorr &5 E. BARSELZHEBLET.

G: FBIGFERE > Vrorp1 DIKEED tropr FELMZ35E. FBOLP IZ& Y trorp, DREl. RA Y F U I EIELET,
(FB i FEE < Vrops DIREEIZH D &, FBOLPONBH AR A T trop1 (XY FENFET L)

H: VCCIRFEE <Vcuc1 &% D&, VCC U Fv—IHEENIMELE T,

I: VCCIiFERE >Vcne EHDE. VCC Y Fr—UHEENEMEZZIELET,

J: GO D trop IS, R4 YFUUEMEZRALET,

K: G &Rk,
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3  VCC S F{REHEE
AICIZIF VCCIRmFIZUT DR EMENAB SN TLET,

3.1 VCCUVLO/NCC OVP
VCC UVLO. VCCOVP FBEERT YL REL2BBEREDIV/INL—ETY,

32 VCCVFv— itk
—E. VCCIFFERE > Vovio1 EH Y ICHEEIL TH S, VCCIHFBIE < Vonar [THD E, VCC U Frv—D
WREDEMELE T, CDEE. DRAIN IHFMLEEERZEL T VCCImFE Fr—2LFET, VCCInFE
[E >Vene 2% dE. UFv—CFBRTLET,

Input Voltage
VH
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Figure 5. VCC UVLO/VCC OVP/VCC Recharge Function Timing Chart

Ar ANEEVHAHMESN, VCCIHFEENLERLET,

VCC HiFERE > Vowo 155 & IC W EMEZERAIR, MOREHREZEELHELIIGE. R1YFUIH
EEFBLET, VI FRA—MEEEICKY . BELGERELR. ERLEENMEBISHV LS ICAERREE
EZFRLET. RAYFUTEENRBETHE. BABEENLRELET,

HABEHIRBERT LET, HIEBRIVTESINSIZ LT, VCCIHFEENEELET,

VCCIRFEE > Vow1 &% 5 E VCCOVP 2 A IDEIMELE T,

VCC iiFEBIE > Vovpr DIREEN tcome BT LV =1BEICVCCOVP ZRRE L RM vy FoiE#ExELELET,
VCCIFFBEE <Vowr £1BHE. VCCOVP WMERREN., R4 v FUJEMEABRELET.
ANEEVHHAOPENI[ZH B E. VCCIHFEENAETLET .

VCCIRFEIE <Vche1 £ b &, VCC UF v —UBEENSELET,

VCCIFFBIE >Vene: £ B &L VCC UFr—UHEENSEREIELET,

VCCIRFEE <Vcher &% dHE. VCC U Fr—UHEENEIELET, LML, ANEE VHAEL O,
VCC HFADERBIENHA L, VCCHFEEITBET LEKITET,

VCCERFEBE <Vuviox &%DE. VCCUVLO AEIEL ETF,
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3 VCCHrTFREWME — &K=

3.3  TSD (Thermal Shutdown)
TSD [, HEEEEE >To1 LHDERA Y FUITEEEFLLETS,

4 DC/IDC RS 41\
KICIEALY FE—FPWMHIEHZTL, UTOHEEELTLET,

B ABRRHFCLY. M VFUTRARBE fn ICAESATVWET .. BRERYECIHREZABLTEY., X
Ay FUUEKRBIE Figure 6 ITRT &S ICEBILET ., Ry EVITEBEAIE fcn TT .

B HKXTa1—T4(%Duax. &/ ONEBEIXtunICEESNTULET,

B ALYFE—F#HIETIX, Ta—TF14HA4IIN50 EBZI2EHFITN—F= VI RIREZECTIEELH
YEF, COXELELTRAO—THERBZABRLTVES,

B BETHEEESHEZERTA-OIC. N—RX FE—FEREBRMEREBRENBELTVET,
B FBifFIE. REERICRe TIILTyTEINTNET,

B 2 RAIKWABEISKY. FB imFEENELLLET, ChEE=F L. R vFUoIBERBENYEZT
WEY,

Switching Frequency
[kHZ] 500 }.IS(NOte 1)

69
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66| -
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fon

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

Figure 6. Frequency Hopping Function
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4 DCIDC FSANE — &

41 BEEHEREVT/AN—R FERBORE
KIC(E, FADJIHFICHREZMFITAH L THA—X FRBHZEEEL. N—X FEOELGY ZERLET,
FAD] it FIZ# g 20> T oY & FADJ I FRA/N—X FEIEHOMEBE % Figure 9 IZRLET,

mode 1: /A\—X +EifE (FAREEZELFET, )
mode 2: B ZEIRAEE (BR#EZLESEET, )
mode 3: [EE FEIREEN1E (RXERBTEELET, )
mode 4: BE& RIEHE (FAREEZLFET, )
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
¢ P P 7 “— ¢ P " 7 —I——
fswa : fswaf==-===="="----- i‘ """"""" . 'Pi_
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i Audible 'Region i
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VesT1 Vour Vropr  FB Pin Vest1 Vour Vropr  FB Pin
Vesr2 Veor2  Voltage Vast2 Veor2  Voltage
Figure 7. Without Connecting the Capacitor to the FADJ Pin Figure 8. Connect the Capacitor to the FADJ Pin
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Figure 9. FADJ Pin Maximum Burst Frequency vs Capacitor Connected to the FADF Pin
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4 DCIDC FSANE — &

42 VI FRE—EE
Cd)*ﬁ ElX., EERICEEGEELR. EREENMECLLVESIC, BERBRHEEEZHELET,
BERBRHETEBEEEBICERSEEIET, VI MREA—FEMEZERLET,

Over Current
Detection Voltage

"‘ Ss1,, Ss2 . SS3 . sS4 Ly
E E E E Vsource
i i i Vsourcea
i i Vsources i
E Vsource2 E i

VSOURCEll ! ! !
1 [l 1 1 >
tss1 tss2 tss3 tssa Time

Figure 10. Soft Start Function

4.3 FB OLP (Overload Protection)
FB OLP &(F. 2 RAIE SN DAEFHIKES FBIHFEETE=4 L. BAFKERKICRA vy FUOIBEEELT S
BEETY,
BEFTRETEIHABENMETT S0, 7+ A TIICERIRNT ., FB InFEEN LR LFET ., FB IHF
BIE > Vroer DIRED trop S Y ER RV IGE. BERKELH LT Ry FUoIBEERELELET,
F1-. FBIHFEE > VEoLp1 DIREEM 5 tropr KARIZ Veop2a & VW HLIET L-15&IE. FBOLPON&H A2 A E4)
ey bENFET,
FCEIRE. FB IR FIX IC ASEEICER TILT Yy TENTWSE=H. Vropr FYEBWEENSEELET, TD7F=
&. EBERFREIEL T troes LNIZ FB S FEED Veore RiFIZH D K S ITREL T FZELY,
BAFIREZRE L THODEIRIE. tror B TY,
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TRV OEESHHE — HE
5 @ERKHE

51 AERRHMEE
RAAYFUoTHA LT LEOBERBREMEEEZNE L TLVET ., SOURCE HHFEED Vsource (SS1~SS4 D
B E & Vsourcer~Vsourcea) KA EICHD E. R4V FUIHEEELLET,
F-. BERBEH ACEEHEHEEZHNBL TWWET, COHEEIL. BEE & B2 Ipeak (DC) ZEEMSEFET,

L 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
(W“*“V“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 11. Without the AC Voltage Compensation Function Figure 12. With the AC Voltage Compensation Function

BREFE—FICAS 1IRAE—VERE. UTOXTRESNET,

VSOURCE VDC

Ippak = Rs + Ip X tpELay [A]
IPEAK i 1 ;XLE\IJ to_a %5ﬁ
VSOURCE : IC Wgﬂa)i@%iﬁ*ﬁﬂj%,f
Rs : R Jantiidan
Vpe : AN DCERE
Ip 1 REI M5 R LIS
tDELAY . J‘@%iﬁﬁﬂjfﬁwghﬁﬁiﬁ

Over Current Detection
Voltage
A

+ Ksource
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Figure 13. Over Current Detection Voltage
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5 BAERRHB — &S

5.2

5.3

5.4

SOURCE ##¥ Leading Edge Blanking #$8E

BE. K4 TAMOSFET D2 — A VBT, BREFRSVCBBERLETH—CBRNIRELET., CD&
Z. SOURCE InFBEMNERT 510, BERGHEEENRIBRH T IRBEMAHY F9 . COBRBEHLLEAIC
Leading Edge Blanking #4BED B SN TULVET , Z OHEEEIL. DRAIN IHFEEH H-L ITHIY B> TH S ties
M SOURCE I FEEEZY RV LET,

SOURCE ¥ < 3— Ri#EE
SOURCE #fiFh L a— bk LI=HE. ICICEBEQHRNSINY . IR SaEEMEAHY FT,
BIREFHIET 57202, L a— MREBELSNBEINTUOET, (BBER

SOURCE ¥ #A—7> {RiE&#ssE
SOURCE $fFWA—TF Ui 2156, / A RFIZKUBEQBMNIC I2HhH Y, BET Sa8EENHY 7
WIRERHIET 2102, A—TUREHELSRNBINTOET, (BEER

6 REWMEEDOEMEE—F
BIREMAEEDEEE—FZ Table LIZRLET,

Table 1. Operation Modes of Protection Functions

VCC UVLO VCC OVP TSD FB OLP
N VCC IHFBIE <Vuvioz | VCCHERFEIE > Vover EAEEE > Tspr FB it FEE > VroLr1
= (BE FHE) (EELFE) GRE L5 (BELSH)
BEAEERE <Tso FB inFEE < VroLr2
RS VCC #iFEE > Vuvior | VCCHFFEE < Vovez CRETIER) (BT TIEE)
R (EELFH (BEETE) or or
VCC UVLO #&H VCC UVLO t&H
BHA A< tcomp tcomp troLp1
‘ B VCC T EE BAIRE FBIiFBIE <Vrolr
(Vv FEH) [ < Vovpz ] [ < Tsp2 ] [ (BE T
23 B g troLp2
BHEIER
or BEEIF BEER HEEIR BHEEIR
YT
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X R KERE (Ta=25°C)

B H k=2 E % By 5 #
=AHMEE 1 Vimaxi -0.3 ~ +32 \% VCC imFEE
=AEMEE 2 Vmax2 -0.3 ~ +6.5 \% SOURCE. FB. FADJ i#FEE
=AEMEE 3 Vmax3 650 \% DRAIN #HFEE
DRAIN iHFER (/YULR) Ipp 10.40 A Pw =10 us, Duty cycle =1 %
BRSSP S Pd 1.50 w (Note 1)
REEGHRE Tjmax 150 °C
REFRESE Tstg -55 ~ +150 °C

AE L MEERVEBGEEESTHELEORARAEREBA LGS, SEELEHBICELITEEAOY FET, Fz. Ya—rE—FHLIEA—ToE—F
BE, BEREFZHEETEE A, BARAKEREBADLITUEHRE— FNEESNEEE. E2a—XBEYBEBMERETREBRL TV ETFTEL5T
REBELOLES,

AW BEEAMEEERAALSHCHALZINET L. FYTBELRICEY . CAEDUEEBLEIEEZ - LITOENYET., BEEABEEELBZ 5
BEFERY A XEXRECT D, RAAREAEEZARET S, HMBREERATIHE, BeBEANEETBAAVL SHBBRICTREZEIL,

(Note 1) AR THR*L 1BER (74.2mmx742 mm x 1.6 mm) IZHRER, FEEE Ta25°C LLETHEAT HHEE 12mW/ C TR LET,

fR%
ROZHATICHBET D& ST, BREFEIT TS,
(FREEDEREFREHED=, BFI—DUEFERLTLESL)

1. FBEEBRE TaMN105°CLUTTHDII L,
2. ICOBEEIPHFBFEXPIUTTHSZ L,

BB IIROBEY T, (742mmx742mmx 1.6 mm A5 RIRFS 1 BEIRELER)

2.0
15
N
N
N
g 1.0 \\
N
- N
a \\
\
0.5 ~
!
N
N\
A Y
A N
0.0 »
0 25 50 75 100 125 150
Ta [°C]

Figure 14. TO220-7M Thermal Dissipation Characteristic
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HEREERY
15 B Eik=2 R/ B PN Bifsy % H
EEERE TS 1 Vee 8.9 - 26.0 \% VCC i FBIF
BFEREEHE 2 VobRrAN - - 650 V | DRAINBFEE
EERE Topr -40 - +105 °C

ERHNEY MOSFET &8
(FIZIEEDELRY Ta=25°C, VCC=15V)

I#E B Hik=s =/ RE I ==Fivs 5 #
DRAIN. SOURCE ixnFREE V@Rr)oDS 650 - - \Y Ib=1mA, Ves=0V
DRAIN ﬁﬁ?}ﬁh%}ﬁ |[)55 - - 100 |JA VDS =650 V, VGS =0V
ViR Ros(on) - 1.4 2.0 Q |Ib=025A Ves=10V

BESMNREY EEiEEE
(BFIZHEEDHZWLELY Ta=25°C, VCC=15V)

IH B k=) =&/ b =X BT & B
REEER 1 IsTARTL 0.280 0.500 1.000 mA | VCCImFEE =0V
REEER 2 IsTART2 2.50 5.00 9.00 mA | VCCIHmFEE =10V
. UVLO #2F&#% 0 DRAIN IHFmM S
[SShe -
OFF &Eiit IsTARTS 10 20 pA G);ﬁ,}-\%;ﬁ (MOSFET OFF E___'_r)
EHERMVEAERT Vsc 0.800 1.500 2.100 \Y;

BESNEE HEICE
(HFIZHBEDHWLERY Ta=25°C, VCC=15V)

B H e =/ R =X B £ &
EFRE 5K
A Y FUTEERER lont 0.70 0.95 1.20 mA | Vee=2.0V (/S)LREIE)
N—X FEMERER lonz 0.20 0.30 0.45 mA | Veg=0.0V
VCC i ¥ {R¥EHEE
VCCUVLO EFE 1 Vuviol 12.50 13.50 14.50 \Y; VCC i FEE LA
VCC UVLO 8BIE 2 VuviLoz 7.50 8.20 8.90 \Y; VCC i FEE TR
VCC UVLO '%:H_: l: Z7_- I) :/Z VU\/LO3 = 530 = V VUV|_03 = VUVLO]_ = VUVL02
VCCOVP EFE 1 Vovpi 26.0 27.5 29.0 \Y VCC ifFEE L FHF
VCCOVP EFE 2 Vovp2 22.0 235 25.0 \Y VCC i FEE T
VCCOVPEEERTI TR Voves - 4.0 - \% Vovrz = Vovp1 - Vove2
VCC ) F ¥ —CRREIE Vcho1 7.70 8.70 9.70 \Y;
VCC ) Fy—U{EIEER Vche2 12.00 13.00 14.00 \Y;
TSDEE 1 Tsp1 120 145 170 °C B E FaENote 1)
TSDBE 2 Tsp2 90 115 140 °C SBE T &g Note 1)
VCC OVP/TSD # 14 < tcomp 50 100 150 s

(Note 1) 2HBIEFLTLERA,
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e

(BFIZHEEDLLEY Ta=25°C, VCC=15V)

H H EiE=) =/ B =X Bify 5 #

DC/DC K5 A /\E8
A FUTRERE fsw1 60 65 70 kHz | Ve =2.00V
ALY FUTREEH2 fswz 20 25 30 kHz | Vs =0.30V
Aig#ARy EL S foeL - 4.0 - kHz | Ves=20V
Ry EVTEBEAH fen 75 125 175 Hz
FADJ imF Bk [FADS 0.80 1.00 1.20 uA FADJ imFEE =0.0V
FAD] ifF3 > /A\L—R BE VEaDs 1.13 1.20 1.27 \%
FADJ i Fim A/ \—R FEKE fest - 0.833 - kHz | Craps = 1000 pF
V7 rRE— MM L tssi 0.30 0.50 0.70 ms
VI hRS— M 2 tss2 0.60 1.00 1.40 ms
VI hRS— MM 3 tss3 1.20 2.00 2.80 ms
VI rRE— 4 tssa 3.20 4.00 4.80 ms
®ARTa1—T4 Dwax 68.0 75.0 82.0 %
/N ON RS tvin 150 400 650 ns (Note 1)
FBixF FIL7 v T Rrs 23 30 37 kQ
AFB i F/ASOURCE ¥ TBEY 1 > Gain 3.00 4.00 7.00 VIV
FBiF/N\—RX FEE 1 Vasti 0.220 0.280 0.340 \% FB i ¥ &£ Tk
FB i F/A\—X FBIE 2 VasT2 0.260 0.320 0.380 \Y FB ih FEEX L REF
FBInF/N\N—R FEEERTU IR VBsT3 - 0.040 - \% VBst3 = Vast2 - VBsT1
BREVEREE FB i FEE Vout 1.100 1.250 1.400 \Y
FBOLP EE 1 VroLp1 2.60 2.80 3.00 \Y %iﬁ?ﬁ%ﬁﬁ e
FBOLP &£ 2 VEoLp2 2.40 2.60 2.80 \Y :@(I%Bﬁﬁgf%ﬁf?ﬁ%ﬁ#)
FB OLPON #H4 1 < troLp1 80 128 176 ms
FBOLPOFF 44 < troLp2 332 512 692 ms
BB ER
BERBRHEE VsoURCE 0.375 0.400 0.425 \% ton = 0 S
BERBRHER 1 VsOURCE1L 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)
BERREERE 3 VsouRcEs 0.130 0.200 0.270 \Y (Note 1) (Note 2)
BERBRHERT 4 VsoURcE4 0.230 0.300 0.370 \Y (Note 1) (Note 2)
BERBRE AC EEWMIERK Ksource 12 20 28 mV/us
Leading Edge Blanking B ties 120 250 380 ns (Note 1)
SOURCE ¥ 3a— MREERE Vsourcesht | 0.020 0.050 0.080 \%
SOURCE ¥ 3 — MREERFR tSOURCESHT 1.80 3.00 4.20 us

(Note 1) £HRIEFLTLERA,

(Note 2) Figure 10 S8
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Figure 16. Current at Burst Operation vs Temperature

Figure 15. Current at Switching Operation vs Temperature
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Figure 18. VCC UVLO Voltage 2 vs Temperature

Figure 17. VCC UVLO Voltage 1 vs Temperature
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Figure 20. VCC OVP Voltage 1 vs Temperature

Figure 19. VCC UVLO Voltage Hysteresis vs Temperature
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Figure 22. VCC OVP Voltage Hysteresis vs Temperature

Figure 21. VCC OVP Voltage 2 vs Temperature
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Figure 24. VCC Recharge Stop Voltage vs Temperature

Figure 23. VCC Recharge Start Voltage vs Temperature
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Figure 26. Switching Frequency 2 vs Temperature

Figure 25. Switching Frequency 1 vs Temperature
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Figure 28. FADJ Pin Comparator Voltage vs Temperature

Figure 27. FADJ Pin Current vs Temperature
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Figure 30. FB Pin Burst Voltage 1 vs Temperature

Figure 29. Maximum Duty vs Temperature
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Figure 32. FB OLP Voltage 1 vs Temperature

Figure 31. FB Pin Burst Voltage 2 vs Temperature

o
R e et Tt I
| —
1 o
-—----Y-----q------7 S
| -
|
||||||| o —
T @ O
! o
h e
||||||| o
: 3 g
>
1 -
||||||| o
B S
i ° g
4ot
| N E
1 ()
TRRREESE o r
1
F— S
| h
1
]
_ S
o o
o o
< [s2)
[sw] ¢4 awiL 440 4710 g4
............................ 9
i i I T |
1 1 1 1 1 =
Lo [ LA -1 m
i i i T |
| | | | | —
| | 1 | |
||||||||||||||||||||||||| o —
r b I T |
1 1 1 1 1 ® m.u
1 1 1 1 1 —
Fe————t=-—==- m==f-t-==-- I1-===--T m m
1 1 1 1 1
1 1 1 1 1 =
e ---f-t----- e AO_. ©
1 1 1 1 1 =
1 1 1 1 1 o m
et B ---F-+----- Rt
| | | | | N £
1 1 1 1 1 O
T [ B P e 1 o
1 1 1 1 1
1 1 1 1 1
Lommmd oo [IR R PR
| | | [ [ m_
1 1 1 1 1
I } | } | m
o o o o o o
(e © < N o [¢°)
i - — -« -

_HWE“_ 1d104
“awl] uondsied NO 4710 g4

Figure 34. FB OLP OFF Timer vs Temperature

Figure 33. FB OLP ON Detection Timer vs Temperature
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Figure 36. Start Current 1 vs Temperature

Figure 35. Over Current Detection Voltage vs Temperature
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Figure 37. Start Current 2 vs Temperature
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