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FAN6921MR

THER
FHRS TR (OLP) HRX TEREER ESES Shipping’
FAN6921MRMY ®E -40°C Z 105°C 16 5|/ R~ 35 (SOP) 2.500/
Tape & Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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INV
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DET

FAN6921MR

A ERHEE

Soft-Start
10ms

o—28us

|—> Starter
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Latched | 18V/10V/7 5V
2.35V— bRV
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Valley
Latched Start-Up
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DET OVP T Time
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FAN6921MR

5| E

RANGEL]1 O 16 HV

COMP ]2 1513 NC
INV I 3 1413 ZCD

CSPFC [T 4 1313 VIN

CSPWM [ 5 1213 RT

OPFC [ 1113 FB
VDD [ 7 10 DET
OPWM [ s 9 GND

E 3. SIHEE
SIBIE X

SIS 2 HiAA

1 RANGE | RANGE 3|HIE0FE#fE VIN S|BIE EEFEH. & VIN SIHENBIMMARERTHREREN, HiRASMENR,
LNBE RS EFR, Hi%NRET.

2 COMP | REMABERMESIM. ERESEIRENKRE, AT PFCHILBEERME. ZHATNEEEZEELER.
Fitk, PFC HER IR AME S IFFEIZ S | I GND Z (83 B {8 S M= B

3 INV RERMABZHRBMNSI B, %5 E@iE— 9 ERIEW PFC BERE, Figft PFC BEFMRERT.

4 CSPFC | PFC iR {RIMEL BB AVMING ), ZEL B BRI R A HARAR RN, 2 PFC B 7AQ NI ER PR AO4& I BB R 3R B I 38
& (0.82 V BiEIE) B, iZ PFC FFEEHAUEIEZR BRI

5 CSPWM | PWM TR RIPELESESHUSING B, 1B5T FB S| E#IT PWM BRERIESH. — N PE SR PWM FF3&
BIFFXEER, FRIE PWM ton BAIBIAY DET SIBIRERYT CS WM %]Biﬂﬁkhuhdﬂuﬁﬁ}f MNSEIZ EHAR R . B
RARRIEFIFS/ RSB E L I EAME

6 OPFC | E#FIkmhasiaL FTURshSMNRINZER MOSFET. fEfitiRiatBER 15.5 V.

7 VDD BiE. BEhfxErBERESFK 18V M 7.5V. BaiERIET 30 mA HETEERIXT 10 mA.

8 OPWM | EIBB#MIHAI =% PWM 55, FLUIREISMBINER MOSFET. $AfrittkiaiteaER 17.5 V.

9 GND RS SHb.

10 DET FEFIUTER, %5IHT@E— N EESESEEE PWM TESHHEENSAE:

o FFE—NMETBEE, AUiME PWM REREMERE, AMEHEIIENME. Y PWM F%
Si@nt, FENRBESHNEE—.

. *%)l EI/DJV%I\%J}?E*&E&EE’M%E&E 55, NMSSIUESREFAHRAZERRLD PWM

. #Eﬁiﬁthi‘iifﬁ#;ﬁo HELLRBAET DET 5l . DET 5|MN@Eid SiBsAH S E
BRNBERE. /£ PWM BRESEMERE, ZREEERRSEIRNRSE. mRRE
OVP MiZREBHEST 2.5V, EHIFHENAPERXNH=ZILE—Y) PFC F1 PWM FFXRETT.

11 FB RIGHEESIH. %5 HATEUAGEEBEEERTEES, NMREETH L EERN PWM MR S2Stk. GR FB 5|5
HEST KA 4.2V BEREHERET 50 ms, FB 3IBIEETATLUEGEFS. SHRPFMBERRP. %5
BIRMNBEIZ— 5 kW BIEEME. 7 FB 5|MIF0 CSPWM/FB LLi=EZ BLEE T —1 1/3 KRR

12 RT AT IR RIPFISNR SR . RT SIEMGHEEMER. X RTSIMEERT 0.8V (HEME) , 2BEH
SRR IRIPHLIE—Y] PFC #1 PWM FFXiE1T, EEWF AC k.

13 VIN BT LILE R/ RIPRIZK B ERN . %5 | BT LURIT 4 & 28350 AC SN EREF. VINS|BRBEERER
{XFTFiE4] RANGE 3IMI80RES, TRT AC MIANBE UVP SCIEE /BRI,

14 ZCD PFC i&aﬁiEﬁu.L . %S |IMIEEES PFC ELSSSHAIB A MENSE, AT 74 PFC BARSREAMEE TR
M ZCD HIEES. HRME ZCD BEESH, EHISEHHE— 1 I PFC FXEHA. & ZCD SIHBEWHH ZER
Fo2Vv (&ﬁ!ﬁ) Hﬂ‘, Z5| B2 PFC R I Bi5H8 21 PFC FFLigE. MNREESME PFC KB, TR
T—ANIN IR R SEEL

15 NC TiEE

16 HV SEBE. HV SIHNBE— B (100 kQ AE) EEE AC KHE, N\ME Vpp HERESTEETR.
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FAN6921MR

3R AT EE
e BH BME | BK1E | B
Vbp HREBEE (DC) 30
Vav | HV 500
VH OPFC, OPWM -0.3 25.0 %
VL ETE (INV, COMP, CSPFC, DET, FB, CSPWM, RT) -0.3 7.0 Y%
Vzcp | Bl ZCD SIMIRIMIAEIE. -0.3 12.0 v
Pp Ih#E 800 mw
BuA MR (FEEES) 104 °C/W
0yc #PE (Z5BIIME) 41 °C/W
Ty Te4EiR -40 +150 °C
Tstc | #ERESEE -55 +150 °C
T SIENRE (1B#, 10 #) +260 °C
ESD APRIER], JESD22-A114 (B HV SIBISNAERASIB) (5EHA 2) 4500 \Y
FTHFEER, JESD22-C101 (B HV SIMISMNGERASIM) (KA 2) 1250

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

(BEIEFEN)

g?;%%&ﬁﬂ%k%ﬁiﬁﬁﬂpﬂﬂjﬂﬁﬁ?ﬁ, FHF RS MRBIEXLERE, BRERIERGINEE, TS SHEGHRIE,
Al sET™H .

1. MSHFAERE, MEEBEZSN, HSE GND 515,

2. 8% HV SIEZERNMETESI: CDM =750 V, HBM 1000 V.,

HENTIERG
s g R/ME RAE Bl
TA I1’E*ﬂﬁi‘5f§ -40 +105 °C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

(BEEX)

E?#&%B’E?ﬁ%%ﬂiﬂﬁﬁﬂ%&w, TMRIEREBIERITIT. KA EEHEE TIEEERIEFHETTEUIMIBETIEIT, ATRESFIRRHETH
AT

www.onsemi.cn
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ST

FAN6921MR

IESAIHEA, Vpp = 15V, Ta = -40°C ~ 105°C (Ta = Ty).

| o BH TiE&H BME | BEE | BXE | Br |
Vpp #5
Vop EETIERE - - o5 Vv
VbD_oN BiEMEnaE 16.5 18.0 19.5 Vv
Vbb-Pwm-oFF | PWM XEfE{EEE 9 10 11 \Y
VbD-OFF X BT EERE 6.5 7.5 8.5 Y,
IbD_ST BEER Vpb = Vpp-on - 0.16 V, - 20 30 uA
AR FF B
Ibp-oP TIfeeeiR Vpp =15V, - - 10 mA
OPFC, OPWM = 100 kHz,
CL-prc, CL-pwMm =2 nF
IDD-GREEN FERATERIFRR (TF19) Vpp = 15V, OPWM = 450 Hz, - 5.5 - mA
CL-pwm =2nF
IpD-PwM-OFF | PWM S:HRESHY TAEER Vpp = Vpp-pWM-OFF — 0.5 V 70 120 170 uA
Vpp-ovp Vpp IEEMRIF (Latch-Off) 26.5 27.5 28.5 v
tyDD_OVP Vpp OVP #lia] 100 150 200 us
IDD-LATCH Vpp EEFRPEIGIFFBRIFER Vpp=7.5V - 120 - uA
HV BaIERERIBS
VHV-MIN HV SI EM S/ NBEIBE _ _ 50 v
Iy IRE HV SIBIEEBER Vac =90V (Vpg = 120 V), 1.3 - - mA
Vpp =0V
HV =500V, Vpp = Vpp_ore + 1V - 1 - uA
VIN 1 RANGE 4y
VVIN-UVP AC MIAN R ERIPHIRERE 0.95 1.00 1.05 Y,
VyIN-RE-UvP | RERIPEERE (ATRD) Vvin-uve | VviN-uvp [ Vvin-uve |V
+025V [ +0.30V | +0.35V
tviN-uvP RIERIPEEESE (FER BT 70 100 130 ms
BEATAEE)
VvIN-RANGE-H | RANGE LLiiE8ME Vyn BIE 2.40 2.45 2.50 \Y
VVIN-RANGE-L | RANGE LEEIESENR VN BIME 2.05 2.10 2.15 v
tRANGE SeE B /2 REEEE 70 100 130 ms
Verange-oL | RANGE 3IBf0 R E lo=1mA - - 05 V;
lrangE-OoH | RANGE 3|BI0I =R AR RANGE =5V - - 50 nA
ton-max-PEc | PFC & K SiBRTE) RmoT = 24 kQ 22 25 28 us

www.onsemi.cn
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FAN6921MR

S
%IESBHAA, Vpp = 15V, Ta = —40°C ~ 105°C (T = Ty). (continued)
I % THE&H A EENEEEEE
PFC R
B E IR ETRARF IS
Gm %S (Note 3) 100 125 150 umho
VRErF RiRttBHFSEBE 2.465 2.500 2.535 \Y
ViNV-H S R IREE RANGE = F8& 2.70 2.75 2.80 Y
RANGE = #i 2.60 2.65 2.70
VRaTiO FENIEs R ER 1) (UERR 3) Vinve/VRer, RANGE = FFi% 1.06 - 1.14 VIV
Vinve/VRer, RANGE = #ith 1.04 - 1.08
ViNv-L FRRIRRE 2.25 2.35 2.45 \Y
ViNv-ovP INV S\ B i AR RANGE = FFi& - 2.90 2.95 \Y
RANGE = #ith - 2.75 2.80
tinv-ovp & E R LR 8] 50 70 90 us
VINV_UVP INV 3N B R E RSP 0.35 0.45 0.55 \Y
tinv-uvp RIERIFE LT E) 50 70 90 us
ViNv-BO T2 738 PWM #1 PFC %Ki 1.15 1.20 1.25 v
H{E
Vcowmp-Bo =R H COMP 5| EIPRH 1.55 1.60 1.65 v
B
Vcomp bRt SR E 48 - 6.0 v
Voz COMP 5IHIE ==L B E 1.10 1.25 1.40 v
lcomp b as i B iR Vinv =23V, Veomp = 1.5V 15 30 45
Vinv =15V 0.50 0.75 1.00 mA
L AR R RANGE = FFi%, 20 30 40 uA
Vinv =275V, Veomp = 5 V
RANGE = ##ith, 20 30 40
Viny =265V, Veomp = 5 V
PFC R MER S
VcsPEC 2 B A 1B R TR PRI A BB R Vcomp =5V - 0.82 - v
tpp ERBIEIR - 110 200 ns
tBNK AIATEBRATE] 110 180 250 ns
Ay THD EJ CSPFC #MELEHI 0.90 0.95 1.00 VNV
PFC #ithis
Vz PFC ki HE IR E Vpp =25V 14.0 15.5 17.0 v
VoL PFC #4546 L BB I B - Vpp =15V, Ig =100 mA - - 1.5 v
VoH PFC R4 L & S B T Vpp =15V, Ig =100 mA 8 - - \Y
tp PFC R4 L EFHETE] Vpp = 12V, C_ = 3 nF, 20~80% 30 65 100 ns
te PFC AR 46 L T BR8] Vpp = 12V, C_ = 3 nF, 80~20% 30 50 70 ns
PFC TR MM AR
Vzep MABERELEAE Vzcp £F 1.9 2.1 2.3 \Y;
Vzep-HysT | BMEHESE Vzop TH 0.25 0.35 0.45 %
VZCD-HIGH FELIERE EIR lzcp = 3 MA 8 10 - \%
Vzep-Low | FAMIERE AR 0.40 0.65 0.90 %

www.onsemi.cn
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FAN6921MR

S
MAESAWER, Vpp = 15V, Ta = -40°C ~ 105°C (T = Ty). (continued)
s BH TEEH BME | ARE [ RXE | B

Vzcp-ssc TR R B ERE 13 14 15 v
tbELAY %jiéfﬁiﬁ#«ﬁiﬂﬂél]ﬁﬁﬂj?yﬁaﬁ%k Vcomp =5V, fg = 60 kHz 100 - 200 ns
tRESTART-PFC | ERHTIE] 300 500 700 us
tiNHIB HIHIRTIE) (Fx A FF K5 PR ) Vcomp =5V 1.5 25 3.5 us
VzcD-DIS PFC BR/ZRAIhaEHEHE 0.15 0.2 0.25 v
tzcp-Dis PFC /3 Fi/ 2 BRI R AT Vzcp = 100 mV 100 150 200 us

www.onsemi.cn
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S

FAN6921MR

MAESAWER, Vpp = 15V, Ta = -40°C ~ 105°C (T = Ty). (continued)

I % THE&H B0ME | mmE | BxE | 2@
PWM £
IR
Ay WANBEZERRNTR (5BA3) | Av= AVespwm / AVEg, 12.75 13.00 13.25 VIV
0 < Vgospwm < 0.9
ZrB HABEHT (HEEA 3) FB > Vg 3 5 7 kQ
loz REBR FB = Voz - 1.2 2.0 mA
Voz FhHELRNEE 0.7 0.9 1.1 v
VEB-oLP FFMRIFBIESRE 3.9 4.2 45 \Y
trB-OLP FFERMRAPEE IR AT 8] 40 50 60 ms
trg-ss AIERER /B BhETIE) (BEAR 3) VEg=0V~36V 8.5 9.5 10.5 ms
DET 5| OVP FK &S
VpET-OVP tEREBRSEZBE 2.45 2.50 2.55 v
Ay FrEIRHEEE (YRR 3) - 60 - dB
BW T (EFA 3) - 1 _ MHz
toET_OVP Hwid OVP (F)%i) ZEIETE] 100 150 200 us
IDET-sOURCE | AR Vper=0V - _ 1 mA
VDET-HIGH FEGIE HAR IpeT = -1 MA - - 5 v
VDET-LOW IR E TR IpeT = 1 MA 0.5 0.7 0.9 v
tvaLLEY-DELAY | ANEAESHRNB N L S@AEIR 150 200 250 ns
AE] (15RA 3)
tOFF-BNK Z§ PWM MOS SKHFRY DET-OVP 3 4 5 us
(2.5 V) BIBERAIEMERES
(2R 3)
trime-out | torF-min /EEERY 8 9 10 us
PWM #R:% 25584
ton-MAX-PWM | TRAFHEHT(E] 38 45 52 us
tOFF-MIN /)N KB RRT[E] VEg . VN, Ta = 25°C 7 8 9 us
Vg = Vg 32 37 42
VN FB BB FELZREENTBHIFA 1.95 2.10 2.25 v
Vg FB B EB LR ERN XA TR 1.00 1.15 1.30
AVg |I:EIB R AR ERR KA - 0.1 - V
VerL-prc-oFr | BTERA%EM PFC B FB 5|8 | RANGE 3|BIRERFFR& 1.70 1.75 1.80 v
HEHBE
RANGE 3| RIRIRHEHh 1.60 1.65 1.70
Vetiprc-on | AFEZR%BH PFC # FB 510 | RANGE 3|MIFIERIT 8 1.85 1.90 1.95 v
R RANGE 3| RIRIREHh 1.70 1.75 1.80
tPEC_OFF PFC /& $IAE] PFC BRA-ZH 400 500 600 ms
tPFC-ON PFC &R &$IAE PFC ZA->BH 2.0 25 3.0 ms
tsTARTER-PWM | BEIITETEE GBETAIER) Ve < Vg 1.85 2.25 2.65 ms
Vg > VEB-OLP 22 28 34 us

www.onsemi.cn
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FAN6921MR

SR
MAESAWER, Vpp = 15V, Ta = -40°C ~ 105°C (T = Ty). (continued)
| #s % THEfH AE e
PWM it 885
VeLamP PWM i 6 th F5 A R Vpp =25V 16.0 17.5 19.0 v
VoL PWM R4 BB R L S Vpp =15V, Ig = 100 mA - - 15 v
VoH PWM iR 5 BB & iS5 e Vpp = 15V, Ig = 100 mA 8 - - v
tR PWM #t R 45 i = F-Bet 8] CL=3nF, Vpp =12V, 20~80% - 80 110 ns
tF PWM 4R 4 T~ B&RstiE] CL=3nF, Vpp =12V, 20~80% - 40 70 ns
LA I ER 4
tpp M ER - 150 200 ns
Vumir CSPWM 3| - 83 ThER Mz IDET < 75 MA, Ta = 25°C 0.81 0.84 0.87 Y,
FEPR#I IpeT = 185 MA, Ta = 25°C 0.69 0.72 0.75
IpeT = 350 MA, Ta = 25°C 0.55 0.58 0.61
IpeT = 550 MA, Tp = 25°C 0.34 0.40 0.46
VsLopE FHEAME (YRR 3) ton = 45 us, RANGE = F 3% 0.25 0.30 0.35 v
ton =0 us 0.05 0.10 0.15
toN-BNK BB EBRATIE) - 300 - ns
Ves-FLOATING | CSPWM 3IRZE VCSPWM CSPWM 3|#IiZ2E 45 - 5.0 V
IS E
tcs-H CSPWM 5B & fa B9IE R AT iE] CSPWM 3|#IiZ2E - 150 - us
RT 3B iR RIS
Totp AER OTP RYEMEIRE (BiFA 3) 125 140 155 °C
ToTP-HYST AEB OTP RYFHELRE (JiHA 3) - 30 - °C
IRT RT 5|BIAERIREE R 90 100 110 uA
VRT_LATCH PSRN i % B 0.75 0.80 0.85 Y,
VRT_RE_LATCH | PR EMEBEE VRT-LATH | VRT-LATH | VRT-LATH \%
+0.15 +0.20 +0.25
VRT_OTP-LEVEL | —REHIEE)SEEE 0.45 0.50 0.55 \%
tRT-OTP-H OTP X#lE8) - 10 - ms
tRT-OTP-L SMERAA A ZE RS 8] VRT < VRT-OTP-LEVEL 70 110 150 us

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.

(BEIFEX)
FRAESHBULEA,

TSI RES BT —H.

3. ’IHRIE.

www.onsemi.cn
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Vpp-on (V)

Vpp-oFF (V)

Ipp-sT (MA)

VRer (V)

FAN6921MR

BRI REAFE
KEASHEREE Th = 25°C S RHHTII—1L.

17.5

17.0

N

16.5
-40 -25 -10 5 20 35 50 65 80 95 110 125

Temperature (°C)

4. FERERE

8.5

8.0

7.5

7.0

6.5
-40 -25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C)

6. XETEERE

8.0

6.0
-40 -25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C)

8. BEIER

2.40
-40-25 -10 5 20 35 50 65 80 95 110 125

Temperature (°C)

10. PFC it Rin&%H

Vpp-pwMm-oFF (V)

Vop-ovp (V)

Ipp-op (MA)

Vz (V)

10.5

10.0

©
o

9.0
-40 -25 -10 5

27.5

27.0

& 5

20 35 50 65 80 95 110 125
Temperature (°C)

. PWM XEFSERE

-40 -25 -10 5

8.0

7.0

6.0

5.0

20 35 50 65 80 95 110 125
Temperature (°C)

7. Voo TERIFEE

4.0
-40 -25 -10 5

17.0

16.5

16.0

15.5

15.0

145

14.0

20 35 50 65 80 95 110 125
Temperature (°C)

B 9. Tk

-40 -25 -10 5

www.onsemi.cn
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VN (V) Verawp (V) toN-MAX-PFC (usec)

torFF-mIN (usec)

28.0

27.0

26.0

25.0

24.0

23.0

22.0

19.0

FAN6921MR

s ARV BEFAE (3ELER)
XEASEETE Tp = 25°C &4 F#TA—K.

18.5

18.0

17.5

17.0

16.5

16.0

2.3

2.2

2.1

2.0

9.0

8.5

8.0

7.5

0.95
0.90
s
— o
L —
e £ 085
// >O
~ 0.80
0.75
-40 -25 -10 5 20 35 50 65 80 95 110125 -40 -25 -10 5 20 35 50 65 80 95 110125
Temperature (°C) Temperature (°C)
12. PFC B ASi@EEta 13. PFC g RMRFIEE
50.0
o
$ 48.0
— g -
L z 460 ~
— 3 440 —
x .
<< /
1
3 42.0
40.0
-40 -25 -10 5 20 35 50 65 80 95 110 125 -40 -25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
14. PWM iR 6 i 5460 B8 FE 15. PWM X SiERT ]
1.4
~~——
1.3
I
— ~~—
\\ b \\
o 1.2
™~ 11 ~
\\
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R i Optimizer| Ra
S + L
CSPFC
Sawtooth
L Generator FAN6921 1
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£ ’ \
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28. RANGE 3|##0 VIN 5|BIEEZ B ETT

FHITIN (ZCD 5] )

29 7R LA I ) P R RS . S I Th e A i
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tOFﬁ—MIN
2.25ms —|
§ «}— PFCON
PFC OFF
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115V (Vg 2.1V (Vy) i
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Startto |det flow out
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T4, TERH TR A RIS, o e 2R P 0 5 O rL I
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AUX \ A
'Thu-——-—-- A s 5 st
oV [
v‘ L o ] ¥ 1
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1] 1 T YL iR (R RIS T80 % (RT 51 1)

42 J2 A RT 5| BN SRS ) S8 S B rEL % .
Ko, RT 51 AR 7 IRT, A PA3RASE RT 5110
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toft —»
Blanking 1

0.3V
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s
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JEfr s . 2 FB g R T 4.2 V I EIAE]
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

SOIC-16, 150 mils
CASE 751BG-01

ISSUE O

ON Semiconductor®

DATE 19 DEC 2008

SYMBOL | MIN NOM MAX

|:||:||:||:||:||:||:|— A 1.35 1.75
‘ Y Al 0.10 0.25

b 0.33 0.51

c 0.19 0.25

~ ~ _ I _ _ _ E1 E D 9.80 9.90 10.00
E 5.80 6.00 6.20

/C) E1 3.80 3.90 4.00

, e 1.27 BSC

HHHHHHH_ h 0.25 0.50
L 0.40 1.27

0 0° 8°

PIN#1 IDENTIFICATION

TOP VIEW
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==n
T T
- e

Notes:

—» - p

SIDE VIEW

(1) All dimensions are in millimeters. Angles in degrees.
(2) Complies with JEDEC MS-012.
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