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Ipfi /sec

f\(\/\,\ >t

2 REEREHREES BER B EREE UK Y

3 Frr Rl 1 2 XA EHR I L ATE EEOT SRR - Hfr Cp Ry BRSS WA IRy 7 HFEE S
MR > Cps FyEERESIARAIZERERMIEIR (interwinding) FEZ » Cds FLPRBARHHK-RIREZ » Cj_bo

Ryt HREGHIRE AR A o

ANO054 © 2017 Richtek Technology Corporation



BB RS FACERR B BT Rlc HTEK

Cps Cj,Do
------------ Ak Ak
1YY >t

H 3 ERER R S s BT R E

AT » AR S A S R R PRI T A (5 AR IS - OISR £
MRRBHPEIER FGREEIS (DCM) 3o BBSN t — RME ST » HConR BBy R R T AR
SR (K8 (VBRI ) U5 - HEohs s - EIFTEg DU, - 008 2 T - JLIREIRS R IR es
TR A SRR A3 R+ FTDL T AR SR ETTRE B A I » TR B
SR RBIBIR - S35 ELEI BT LRSS - SRR SRR R B A RUEEFTIEL » RS20
BV TR ZEEEII (zero voltage switching © ZVS) « (H# SIS HILETABARS - FHERWIFEEA
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fp = =
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C]_XCZ
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Cp 1=C1+C>2 (10)
NN,
A o——L P C
Ly
.
L] L]
-!: CD—T L
B o D

[l 6 SR LA

ARt U A RS Y TR0

ﬁDJ:PﬁL‘ By T TN BARA A 1 ARES P2 Y EEBRIE ] (voltage stress) K[y il = EERRZSSRIE ARG T 14
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i_‘“ VVV iSnubbercircuit
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o eeemmees Transformer ... p I
Voltage clamp circuit . i Ci o ;
A —— —Q’“ il = o
Input i i i k T i E. ....... Do ... e
capacitor ; Cve Rvar 1 ' ° i Output diode : R :
DAt -y HE : : o
E CTEC Ly T
E Rcs % E E Rvca E E ° E Output E + o E
' i ' i ' i capacitor{ "1 1
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Cpri_eq FRRIEHRZE T2 EHFET Csec_eq M BRI Z EE » HEA(AAE

1
Cori_eq = _ZXCsec_eq
n (11)
n= ’I:]'_P
Hrp s S, (12)

Xsec_eq £y Csec_eq ZEAPL » W= (13)

1
2xmxfxX

Csec eq =
=4 sec_eq (13)

Zsec_eq TUETERMZ PHDT - HAREEL 7 BI R RER A& HFZ BEDT Xsec_eq > H. XsN s Csn ZFEEDT ~ Xj_bo /% Cj_Do
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_ (Rsn-iXsn) * (X po) .

Zse_20 = (ReTXen) (X bo) (ReoiXo) (14)
Zsn = \Rsn +Xsn® (15)
-Xsn = 'jm (16)
X po = 'jm (17)
o =ig e (18)
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BRI S R 2 7 SR R B A S R AR R A TS |38 iR AR > 408 2 Fom > BLARR fr — &R B E kHz - A5
2o R B E NI - FrDHRARE BT GRS - 39 DA ARG A PUEFILE: - HEIRERS PRV ERE
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H1 XN o [EIFREEHE - A AV HEEAME Co M At —MiSH M ES (Cj_po) PIFIREILES (Csn) 1H
Iz A > R A v 3RS « 4rd Bt AR S OFEZ Csec_eq » WA (11) fH{E Ay

1
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n (19)
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1
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_eq 2><7Z><erXVC_eq (20)
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(21)

ANO054 © 2017 Richtek Technology Corporation 7



BB RS FACERR B BT Rlc HTEK

-jx —-j;
ve 2><7Z'><'|:r XCVC
(22)
. . 1
_X. e
JXi bve 12><7r><fr %C} bre
(23)
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HJ R > IR (24) BB R

Zyc eq = 'jXVC'ij_Dvc (25)
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SRS AN (Zo7) - MR EESHIIIH (Zve_eq) ~ REEEEE AR HIBEYE SHIR BNV
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11 RT7736 Xt = iR as B px E
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i HEE R Vo & 12V 5
EHEER o 2A
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i A B2 Cs : 47UF/400V - FE2 S EH Res * 0.68Q
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25 SR PHEURFME > (8] 13 BIRFTEAEIRYEEREE IH TR - SERERAVRALE Y - [N R b A s AT
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= i ﬁ
01 I
10 10° 10° 10 10° 10° 10’
Frequency (Hz) f fffs

[l 13 EFD-25 S ERESHIPHHTRF M 4RI
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{BERFH ~ VISR AR MR SRR FRIH LU S ERE AR, - T 2 BB 2 BN R 1 - BRI 28
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% 1 EFD-25 SRS AR 2 8

ERBNHEERK Lm (H) 1.2m | $BE fo (Hz ) 686k
RBBNHEERK L'm (H) 32.2u | BEE f3 (Hz) 9.6M
JRERE Lk (H) 13.2u | BB f4 ( Hz ) 17.6M
HEEE R (Q) 104k | $8Z f5 (Hz) 27M
NERREZBET n (Q) 269m | BB DMES C1 (F) 29.5p
REBBGEZBETI 2 (Q) 769m | BB DMES C2 (F) 14.8p
BERENDMES C3(F) -8.6p
Iin_T_ _al_?p
Xl_ ] h 2(;9;1 ?i\lu 7e:1m Ove
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100009
Measurement
IR e Simulation i =SS
i i
g " B EH H ESEE | =
e i B %
” 1 L]
ﬁ 104 W ¥
z s e
i —
_E‘ an "’d
il 3 % T T i
1 —— !H ! 1 }H
— H
l:IlllZI 1 10 10 1 1w 10
Frequency (Hz)
(b)

15 EFD-25 SRR SRHHTRF RIS EER B AR (A) ZERMIBHRS - (B) RERMIERR

1. BT A A B A G Y S R 1

TR BRRE . AR 2 A BB AR M AR TS B LCR BRI EES - [ 16 (a) AT REIRN A BA
EESE - FEEER-KIRES (gate-drain capacitance ; Cgd) ~ i-JFfiEEZS ( gate-source capacitance ; Cgs) ~
=T EEZ (drain-source capacitance ; Cas) FTAHRE © [ 16 (b) fyiRl RS 7y A AR E - E2A —#HH
B (junction capacitance : Cj) - [fi—f&EDIREARI AL S F E il ABE% (input capacitance ; Ciss) -~
it EE 7% (output capacitance ; Coss) PLRR B4 EEZ (reverse transfer capacitance ; Crss) » HAHRES T
Sl AR

Ciss = Cgs+Cyq

(29)
Coss = Cgd*+Cqs (30)
Crss = Cqgd (31)

Wzt (27) FoR > BRGNS ERREE AR R DR E L B e R EE - 2800 > SRS R
BRI B B AR AR - FroA AN e s B A\ B -

Drain (S)
Cathode (-)
6=
Source (S) Anode (+)
(a) (b)

B 16 (A) ThEBERK (B) “fiSHyEr4 BN EiE
Az {# H Keysight Technologies E4980A 5%%0 LCR §# ( Precision LCR Meter) - [fA—f% LCR $#NEAVR A H
S EEEARR I By 40V - I REERY MY = B B R e e T &0 - (Rl SS#5 0 Keithley 2410 SourceMeter » HEMIIR
HEAT25E 17 81 18 Fs k25 UE(3] -
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____________ Cs Rs
r
|
| |
[ . |
| ACsignal | External DC
| source ¢ source
| |
| |
|
____ .  ~ 1 Im2 does not flow into
the LCR meter
(a)
[-——————————-—
|
|
: AC signal External DC
| source source
|
|
|
_____ >~ __>»_1
(b)
Rs
MW\—o0
LCR meter
r---r——"— ———-=--" I ; | i c - External DC
% T short source
AC signal
o
<

|
|
|
|
| source
|
|
|
|

(c)
17 TN EFEBEERRER (a) Crss’ (b) Coss’ (¢) Ciss

LCR meter

————————————— Cs Rs
' [ I
: [
AC signal I - External DC
| C
| source : J'!' t source
I | /ml
I | —
| T
' [
' [
: [

B 18 R EEA R TR
S FIETTIERB B NPFOANGOL » il —Hid 5 SB10100FCT » SEERHF( B EsAy il s RF107 » HEZ Ml
41 19 P » (EF B E A REEA  EEAE > FEEAAUN o FE BT - T B
FIif L B2 N » ELH L B 75 (Coss) 4T B - R B8 75 (Cas) » TR e RETEIETA A GBS > 7] - R 25
HETHEST -
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[ T 1717
1,000 — Coms mmn
——— = — Cus [
B Saeg — Cus |4
i =
g ~ L
! — =
=
Ly )
§ 2% ; =
“ 10
T
; =
107! 10" 0 uy 1w’
Vds, Drain-to-Source Voltage (V) 127V 325Y
(a)
LA g T 1717
— SB10100FCT [
— | — FR107 i
<
115p! T
— 100
== —=man
g sﬂ.p ]
g
=
£
bt
§ -___""‘-—---.
o 10 -‘-_-"'"———5 ==
P —
e
3.7p S B o =
:10"- 10° 10" ‘_.'_ﬂ"
VR, DC Reverse Voltage (V) 32V 635V THEV
(b)

B 19 SLEBELIGILEGE (A) SRHH - (B) “Em8
i {31

I MR

AR LI SR PWM 26 IC RT7736 HYR ST igaes HEHNE & - HERE S HAE 11 &35 2 fr > HITE
{6&14-57 5] Foiis A ZEBE 90Vac Kz 230Vac - it B ERYS £y 12V > Bt EEIR 100mA - Al (SRl i (EAE R A EmiE L -
SRt A BB B 90Vqc !

(@) DIRBARMAVK-FEMES (Cds) -~ il MGy #EER (Cj_Do) DLk % B (ir 8 B8 HY — H S
(Cj_Dve) DLRFHRH 2 8mT e 11 & 19 A1 - MG H B E R AMNE R Tt 2 2 Bk & 2 -
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* 2 RT7736 Rt A Ei gz 6y T (2 8
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Power MOSFET Power MOSFET
Output Diode

Output Diode
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14F, No. 8, Tai Yuen 1st Street, Chupei City
Hsinchu, Taiwan, R.O.C.
Tel: 886-3-5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and reliable.
However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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