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T RATEE
o BH BME | BK1E | B
Vpb VDD 3|B% GND B /E -03 | 200
VsvB 5VB 5|BIE & -0.3 55 \%
VpwMs PWMS 35| & -0.3 5.0 \%
VEMIN FMIN 5B E -0.3 5.0 \%
VEB FB S|BEE -0.3 5.0 \%
Vcomp COMP 5|BEE -0.3 5.0 \
Vss SS B|HEE -0.3 5.0 Vv
Vics ICS SIHIEBJE -0.5 5.0 \Y
Vcs CS SIM®BE -5.0 5.0 \
VRoT RDT 3| E -03 5.0 v
VsRiDs SR1DS 5| E -0.3 5.0 v
VPROUT1 PROUT1 3B E -0.3 Vbp \Y
VPROUT2 PROUT2 3|BE[E -0.3 Vbp \Y
VsRouT1 SROUT1 5B & -0.3 Vbb \Y
VsrouTe | SROUT2 3R -03 | Vpp v
Ty %R -40 +150 °C
T SIENEHERE, 108 +260 °C
Tstg GiERE -65 +150 °C
ESD ERER TR ER A ANF#ER!, JEDEC JESD22-A114 - 3 kV
JTFFEEER, JEDEC JESD22-C101 - 2

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.

f_gﬁgg)ﬁﬂﬁk EERPIEMOETEE, RETHESIRR. WRBIEAMXLRE, BIARIEREIIEE, THESSERGRE, 2N

Al .

HWETIERY
s BY RME | RKE | B
Vobb VDD 5B iR £ 2] GND 0 18 v
Vsvs 5VB 5|#IEE 0 5 \Y
Vins ESHMIANBE 0 5 Vv
Ta BRAETMEIRE -25 +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.
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HES45M (Vpp =12V, Csyg = 33 nF E| T, = -40°C to +125°C, MIER G, )

| =z | Y | TAEEM EXSEEEEE T
LR E (VDD 5IH)
IsSTARTUP BahEIRRR Vpp=9V - 80 115 uA

Ibp TesR Vcomp = 0.1V - 2.8 - mA
Ipp_pymt S TIERR fsw = 100 kHz; C__= 1 nF, - 10 - mA

B XBR PR 1T
Ipp pymz | ESIIERR fsw = 100 kHz; C_ = 1 nF, _ 13 - Y

- PR #1 SR i&1T
Vpp.ON VDD Si#rJE (VDD £7t) 9 10 11 \Y
VDD.OFF VDD Xk#ifE (VDD &) 8.5 \
VDD HYS UVLO 73 1 1.5 2 \Y

BEHE
Vsvi 5V &% Ta=25°C 4.94 5.00 5.06 v
-40°C < Ta < 125°C 4.9 5.0 5.1 v
REMAEE (COMP 3|H)
Vsscwvp | BERBSE Ty=25C 2.37 2.40 2.43 v
-40°C < Ty < 125°C 2.35 2.40 2.45 v
gM REMABMEES 210 300 390 umho
Icomp1 REMARRAMLERR (R Veg =1.8V, VCOMP =25V 70 90 110 uA
Icomp2 REMARRAMLERR (BB Veg =3.0V, VCOMP =25V 70 90 110 uA
Vcoompcolmpt | REMA ML SEMBEE Veg=1.8V 4.2 4.4 4.6 \%
Vcomppwm | BT PWM E1T89 Voomp MIERSERIERE RPWM = FF 3% 1.35 1.50 1.65 %
RPWM = 200 k 1.45 1.60 1.75 %
RPWM = 50 k 1.75 1.90 2.05 %
Vpwms PWMS 3| BiE8E RPWM = 200 k 1.9 2.0 2.1 Y%
Veompskp | ATFH#ARKHBELE T1ER VCOMP H{E 1.15 1.25 1.35 %
Vcompskphys | ATF#NBKABEE TER VCOMP H1EiH /G - 50 - mv
FEIXBE] (DT 518)

IpT JE X B (B 4R AR EE A Vrpor=1.2V 140 150 160 uA
VTHDT AT XAdiE e S — 4 BE 0.9 1.0 1.1 \Y;
VTHDT2 FAF3E X BFiE M 58 — 4 A 2.8 3.0 3.2 \Y
VRDTON Veor BEIEE (VRDT £H) 1.2 1.4 1.6 Y

KBS (SS 51H)
Iss.T REMRER (B Iss.up) Vgs=1V 32 40 48 uA
Voip HERIFEE 3.45 3.60 3.75 v
lss.up FAFIEIR X MR B s A BE TR AR Vss=3V 8.4 10.5 12.6 A
Iss.DN HKEHRARMERR Vs =3V 8.4 10.5 12.6 nA
Vss.MAX SS HARHATHEEE 45 47 49 Y,
Vss.NIT SS EABVREE 0.05 0.10 0.20 %
Ki% (FB 3|8
VEB.OVP1 T # N BoRBkEE TIERY VFB BIfE Veomp =3V 2.53 2.65 2.77
VEB.OVP2 AFRE pioh k3 TIERY VFB BIfE Veomp =3V 2.18 2.30 2.42
VERR.OSP BRMBEERIF (OSP) MiIRERE Vgg =24V 1.0 1.2 1.4 \%
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FAN7688

LS4 (Vbp =12V, Csyg = 33 nF & T, = -40°C to +125°C, BIESHHAA. ) (continued)

| ®s | Y | THE&H | movE | mmE | Bxm | 26
%25
VEMIN FMIN 5B £ Revn = 10 kQ 1.4 1.5 1.6 \Y
fosc PROUT FFk4fiZ RmiNF = 10k, Veg =1V 96 100 104 kHz
Vcomp =4.0V, Vicg =0V
fosc.min /N PROUT FF %305 (40 MHz/1024) RMINF = 40 kQ, Veg =1V 36 39 42 kHz
Vcomp =4.0V, Vicg =0V
fosc.max K PROUT FFk3iZ (40 MHz/58) RMmINE = 2KQ, Vg =1V 635 690 735 kHz
Vcomp =2.0V, Vics =0V
D PFM #3 A9 PROUT &%tk RMmINE = 20 KQ, Veg =1V - 50 - %
Vcomp =4.0V
SRR AT FRGT (ICS 51E)
Vics.ocump | ICS SIBMESEMEBE Ics = 400 uA - 10 50 mV
Rbs-onics | ICS SIEMEAL MOSFET Rps-on Ics = 1.5 mA - 20 - Q
V1H1 SR_SHRNK f§geE{E Vcomp = 2.4V 0.15 0.20 0.25 \Y
VtHiHys | SR_SHRNK 2 /i Vcowmp = 2.4V - 50 - mv
VTH SR_SKIP £ F5{E Vcowmp = 2.4V 0.10 0.15 0.20 Y
VTH3 SR_SKIP f#&EH{E Vecomp = 2.4V 0.025 | 0.075 | 0.125 \%
VocL1 BRI E— A EME Vcowmp = 2.4 V 112 1.20 1.28 \Y
VocLe ERREIE—ANHE Vcowp = 2.4V 1.34 1.45 1.56 Y
VocL1.BR R T IS RIRE TR R R FIE— N HE Vcowmp = 2.4 V 1.34 1.45 1.56 \Y
VocL2.BR RETISTRIRE TR RRFIE = NHE Vcowmp = 2.4 V 1.59 1.70 1.81 v
Vocp1 TRRIFEE Vcowmp = 2.4 V 1.77 1.90 2.03 Y
Vocpier | ERERIFEMERTISRIRE Vcowmp = 2.4 V 2.02 2.15 2.28 Y
Tocpiply! | RGP 1 Rl ahRtE _ 150 - -
BRI (CS 5B
Vocpap HRRIFEIE 3.3 35 37 \Y
Tocpapry! | i ERIP 2 ZHEhetE) - 150 - ns
VocrzN ERRIFEIE -4.0 -35 -3.0 \Y
VesNzvs Non-ZVS #iil#y CS 5 H1E Vcowmp = 3.5V 0.24 0.30 0.36 \Y
Vcompnzvs | Non-ZVS #&5lE COMP {5251 Vgg=0.1V 2.7 3.0 3.3 \Y
H#RIEZ) (PROUT 1 1 PROUT 2)

IsINK PROUT R VerouT1 & VpRoOUT2=6 V - 140 - mA
IsouRcE PROUT iRELR VerouT1 & VproUT2 = 6 V - 150 - mA
tPR.RISE LFATE] Vpp =12V, C_=1nF, - 100 - ns

10% 2 90%
tPR.FALL TFERTE] Vpp=12V, C_=1nF, - 85 - ns
90% % 10%
TSD! HKELRE 120 135 150 °C
FIS%5% (SR) 15
Trc srRcp | SR SBHMMER RC B E 50 100 150 ns
(VERR 1)
Vsrep.orFrseTt | PIRBEL R ERIRE EFHRMEE 0.15 0.25 0.35 \Y
(5RA 1)
VSRFEE'%T)SETZ RIERLL A B IR B T AR 0.10 0.20 0.30 \Y
v

www.onsemi.cn
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LS4 (Vbp =12V, Csyg = 33 nF & T, = -40°C to +125°C, BIESHHAA. ) (continued)

| #s | % | THE&H EXSEEEEIEEE
15 (SR) $=Hl
VsrepLow | SR Si@talisl{E 0.4 0.5 0.6 v
Tovompsh | SR FEAQMELEARIER - 65 - hs
VrB.srON | SRfERE FB BB/E 1.6 1.8 2.0 Y
VresrorF | SR1EM FB B 10 12 14 v
SR #itt (SROUT 1 1 SROUT 2)
ISR.SINK PROUT i VsrouT1 & Vsrout2 = 6 V - 140 - mA
Isr.source | PROUT iRHE Vsrout1 & Vsrout2 =6V - 150 - mA
tSR.RISE LFestia Vpp=12V,CL=1nF, - 100 - ns
10% 2| 90%
tsR.FALL TR [E] Vpp =12V, C_=1nF, - 85 - ns
90% %I 10%

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.

(BEIEX)

BAES AU, “BSHEME” REPIILOZRIMLEH TR~ REESY. MREFRSEHTIET, FRMEETRS "Bk =18
R SIM RESBA—H.

1. XESHREBIRIHERRIE, BERETEML

www.onsemi.cn
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SR BEHHIE
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BB M EIESRER XA

1.1 11
1.05 1.05
= o~
o =
I I
= 1 = 1
- — =
0.95 0.85
0.9 0.9
-45 -30 -15 0 25 50 70 20 110 125 -45 -30 -15 0 25 50 70 90 110 125
Temperature (°C) Temperature (°C)
28. VTHDT1 58 EH*% 29. VTHDT2 5i8ERIX A
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2] (o]
1 =y
0.95 0.95
0.2 0.9
-45 -30 -15 0 25 50 70 90 110 125 -45 -30 -15 0 25 50 70 90 110 125
Temperature (°C) Temperature (°C)
30. ISST 5REHXFH 31. VOLP 5 REHXH
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1.05 1.05
o b
3 :
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2 1L a2
>
0.95 0.95
0.9 0.2
-45 -30 -15 0 25 50 70 90 110 125 -45 -30 -15 0 25 50 70 90 110 125
Temperature (°C) Temperature (°C)
32. ISSUP 5REHXH 33. VSSMAX 5BEMHXAR
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11
1.05
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=
7]
w 1
> L
0.95
0.9
-45 -30 -15 0 25 50 70 90 110 125 -45 -30 -15 0 25 50 70 90 110 125
Temperature (°C) Temperature (°C)
34. ISSDN 5BEXE 35. VSSINIT 5;REMNXAR
11
1.05
-
o
>
o]
m 1
T8
=
0.95
0.9
-45 -30 -15 0 25 50 70 20 10 125 -45 -30 -15 0 25 50 70 920 110 125
Temperature (°C) Temperature (°C)
36. VPWM 5 REHXF 37. VFBOVP1 5iEEKX R
1.1
1.05
o
7]
=]
x
o —
L
>
0.85
0.9
-45 -30 -15 0 25 50 70 920 110 12 -45 -30 -15 0 25 50 70 90 110 125
Temperature (°C) Temperature (°C)

[E 38. VFBOVP2 5;8E X% B 39. VERROSP 5i2F/x&A

www.onsemi.cn
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Temperature (°C)
40. RDSON 5 BB HIX&
—
-45 -30 -15 0 25 50 70 90 110 125
Temperature (°C)
42. VTH2 5 RBHXAR
-45 30 -15 0 25 50 70 90 110 125

Temperature (°C)

B 44. VOCL1 5i8EHxXxA
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- 1.02
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0.99
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o 102
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-45 -30 -15 0 25 50 70 90 110 125
Temperature (°C)
41. VTH1 5 BBMX%R
-—-"""-'_
-45 -30 -15 0 25 50 70 920 110 125
Temperature (°C)
43. VTH3 5 REHXH
-45 -30 -15 0 25 50 70 20 110 125

Temperature (°C)

B 45. VOCL2 5i8EHIxA
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-30 -15 0 25 50 70 90 10 125 -45
Temperature (°C)

46. VOCL1BR 5i8EH%X&

=30 15 0 25 50 70 90 110
Temperature (°C)
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28 k )5/ 375 }5/ 375 }5/ 375 100 375 125 375 150 375 175 375
30 k )5/ 250 }5/ 325 100 375 100 375 125 375 150 375 175 375
33 k )5/ 200 )5/ 250 100 300 125 375 150 375 175 375 200 375
36 k )5/ 175 )5/ 200 100 250 125 325 150 375 175 375 225 375
40 k )5/ 150 100 175 125 225 150 275 175 325 200 375 250 375
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152 k 300 )5/ 350 100 375 125 375 150 375 175 375 225 375 250
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LA R AN S B R IR B4R

B VBEFF 22 A0 2 5 3 4R B0 R A ), RO LR AR
(VSENSE) FRIVR 2 ity LR A UG AR E 3k A 2 30 o

Vsense X (Regt + Reso)

(eq.2)
(] TEARFR 1B SK T, 1o=20 A, Np=35,Ng=2,
ner =50, Rest + Resz = 100 Q — Vgpnsgl K = 3.59 Vo
) CS 5l _E A 73 i 4% AR EAE 1E W 3 47 1 T7)

[RB] TEARFR 1 3 & T, lo=20 A, Np=35,Ng=2,
nct = 50, Rest = 30 © Resz = 70 , Rycs = 10 k€,

Cics=1nF, fg=100kHz.
D ViesPK = 114 V (I FRB R, 920 Vies™
ELIE 62 FrsHIIK 10%).

R SEZBR ) ViesPK (VICSPKA) N1V, EFENRE
) LS LB PR AE S5 B A A T I3 B TR AN 2 fi ot 28k
.

Agfilk OCP. Cgs X 24V Cour X Vg
Tss = I > PKA
PK x Ns 1 Rosi ss 1.2-V,cq
Ves =lo 5 - no <35V —1y
2 Np Ner Rggy + Reso V,CSPKA
(eq. 3) (eq. 5)
. —, . B
RG] FEARR A ESRAF T, To=21 A, Np=35Ns=2, [71] To = 20 A, Css = 680 nF, Iss = 40 uA, Cour =
ncr = 50, Rest = 30 Q, Resz = 70 Q — 7,200 uF, VicsPKA=1V, Vo =125 V.
Ves™ =107V, Ceg X 24V Cour X V
HEFEA TCS 511 fr v EURT H 28 S ARAIE 7E IE %3 4T Teg = —SSI — = 408ms > — 2 = 225ms
S TE] AN £ ik 5 PRA - ss 1.2V g
Pk O
N R + R \V;
V|CSPK=|O'—S'LXML'L<1.2V ICS (eq.6)
Np fer Reis Cics 2fsw
(eq. 4)
Vsense ! : Vics
| :VAI*
J: ;_;PROUT1 ;_;PROUT1
= PROUTI PROUT2
PROUT1 3
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: Y ; VVVV + Lt
: ° 7| : Vorse CosT =Vics "04
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e |- -2 0sc
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J Np EE Rost M §1 v
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r

H
% Cour

’WO’O‘*

Tl'

e
Secondary Side winding

83. FIT RN ANER S BhEYE A B L B

www.onsemi.cn


http://www.onsemi.cn/

FAN7688

AN R (LLC iEHR4%i%aR)

*2 MENRABE (LLC iR #H#R)

R F onsemi 24 MINBESEE i
PC Power FAN7688 350~400 Vpc 12V/21 A (252 W)
5
o MR T Bt W, BIRACRIEE 4%. o {F 10% ¥ NiLF] 89.7% MIRH .
® 1 50% 1 #K FikF 96.7% WIEIERCE « o TSNS A SR MOSFET FEBEIMK VE 1 4
o 7F 100% 1% FikF] 96.0% HIWEAE B . TR A B AR RCR (<15% ).

® 1£ 20% HIX NiAF] 95% HIRE.
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THiER
BHES THEREEE ESES (285 p
FAN7688SJX -40° F) 125°C 16-3IBINRTH % 2000 / B

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.
2. 1R#% JEDEC: J-STD-020B #7:f, J-STD-020B #RifE.
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