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gs(th)
Ryom <=3y~ Ram) (26) RETFEAEMRIRE R SR T RETE. IR
“ g IR SIENSTIRERE T EK. ESH
XINE, SinMEHREREENEMEREES, UKER
Vpp BX.
6.4 26 BESIEREAKImIREAEIRE Vpp ZtAIESH

£ %Jk MOSFET FCP20N60 FnilitRIRE2E FAN7382,
HFESIB X% ERE . FCP20N60 IhZ MOSFET BY
ST

QgS:13'5 HC, di:36 HC, ng:95 pF, VGS(th) =5 V,

VGsmmin =3 V

6.4.1 SiEMRBEHE
1) R Vpp=15V K, FrEErIFKeTERZ 500 ns, it
BRI MR FTEREIR

+

L= O, +0, _ 36nC+13.5nC = 99[mA] (27)

° Loy 500ns

VDD - V 15 - 5

Ry = 2B =101[Q

Total Ig(aw,) 99mA [ ] (28)

V, 15V

RDRV(ON) = % = = 43[Q] (29)

source  350mA

SiEBMEELNR 58 Q.
2) R dV,,/dt=1 V/ns (Vpp=15V &), BHREFE

A, AR S in YR B 25 B0 B S A SR B B Y FR R IS R Y o
AEBURT Vs infIBE, FENESRNRF SR
5= IELE.

ISR EXNT: SRR, HSIEERD
ARIRIRIR . —=2 2 0230 A E i A% AL PR 72 i sl iR
B, EANEAMEEG—FFRMARME L. MiRIRzhE
FREYThHE, MR NI EREY, LUK AR
CMOS BEHIFFXIIFE. EF, SiRERNNTSINE
WEBERNTERRIER. —EE B FIERER, —
T RAASKESHFEMME. XE, ATLIZKES
IhiE, E NSRBI BINFEERERMRIER IC RIS
i, WHEA:

Pocare =2XCLXJ[.YXVDDZ[W] (34)

[ 23 RN BRI MRIR R ER IR SR A BB A B X
& (Vpp=15 V). ULBhZ AT ATt EMRIEzh 2R E R AT
#.
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fERBASE

At Vpp = 15V
Cloap=4400PF

CLoap=2200PF

0.1

Cioap=1000PF

Power [W]

Cioan=470PF

g

0.1 1 10
Switching frequency [kHz]

FE 23. #tRIERN2RA0 B IhFE

7
P

100

R

0.01

1000

BEERNIREES _MENRMBEERAIFNE
M, MRENFENE. BE_RENDRETEZEE
ARBHFENERRENRS ZRERERERN~%
MR ERENFENEM. BEABIE4ESIEARLKE—

R, RAZRERINFES T RARLIELL . KA
i%ﬁ%%%ﬁ,ﬂé#%@%i%ﬁ%,%ﬁ%ﬁﬁ
HITNFE

FHMARE (Vpo) #E, REKENFEBER. KK
HEERNDIRAUUGER: MRENRNIRSEET
IERINFNER, HMEBEEEMNINE.

MR B REEMRIENR[AIAIE, KN—1N5A
MEE_REHBKNIIBRE, BAZRENER
Ko SMEBIRE N B A I MR IR shaR TS, L
MO RRKFERR, FEERRERBERE.

8.2 £
BRI T & IR

- EEMRIERRE R ERTFE

* BEij(IﬁEéE;E TJ,MAX,OPR’ 1§'J!ZFI, ﬁﬂﬁﬁgﬁi TJ,MAX
=150 °C B9 80 %, MFTXLIXFIFH 120 °C.

M %%I’T’Eﬂﬂiﬂﬁ%ﬁrﬁ TL,MAX,OPR y j(é‘]ifffa':gﬁfﬂ
#% N&RA PCB mAE, tEan 100 °C.

o RARFERSIMBIABETTER:

_ 7—J,max _TL,max

GJLmax = (35)

Preke

9. —REN
9.1 ENfpl e BX AR A E
BAR N FERBHOREDNT

« FRZEWELZBEBRIIRE.

« EREEER. ESREEMER.

-ﬁﬁﬁ%%ﬁ%ﬂmm%%ﬁ,uﬁ¢ﬂW%@ﬁ
R

« ZEMBNERFRNESHE, URDELKE.

o KBRAMMREENT RN, NRWEEIIHH
PR OE RN ER AL FE B -

- BERENRURFELELHES.

9.2 BB

EENBZEREMMYIR B FTERREBERAR, BMEE
BZH M (Rgoor). MRFEZHEM B2 RE L AT,
BERMIA Vg F2ET coM (i) , TEHEEREIHAE
FRBRINFEFN S TEE T .

BHZEHE A (Cgoor) EA—MEESREZR, LLIGERSE.
Vpp 1 COM Z BRI S, R ZFRinIRaEEFE%
HAMNBRE. BZESEZELREFEHINTEIUL
.

BE_MELAERBIRMIERER, ATRERE,
FFREHEL IR AT RER, MBS
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% 2 I_l Hﬂ*&qgiﬂfﬁﬂﬁﬂ(]:u_n

7k | BB th 2 FIBR%
P Q& Sum R IR BhEE
BEEARRES - EATRAXEAERENTHREAM - BREZERE.
- v‘,ﬁ
;Ffiﬁiw&%’:% A ? K}é?isréé%r 1EI Tlﬁﬁﬁ%ﬁ?ﬁthﬂﬁ EE.E%EPE"J
L., vﬁ
e - N - %;};?EEE‘Z%, eSS E I PWM 124188 T4ER
b our Vg
N /GBS in iR IR B2
MOSFEF &E 2 aISinN A, B PWM ZHI255 1L
. o BRI B, (B ELRARE T E
BHEAIREEE . A&
"I Vee <Vis MAX and Ve <Vee =V Miller
0
T BN R AR . o 3E4EE:rE'JEEZIK§‘5ﬂF] REZR. XBEH[EXE
IRE=E o T &, MEAEWREAR, EEHRK.
&
BEERES ETHENERRAR TR, BEXMIEE L,
Eeargikiad = PREIT FFxtERE. B2, XRAUNEN, A28
SRRl L | mEERT
] A
. o om SFHRNA, SEREEERK. BTHRESE
IR o | BEBMACEE, THEEESEEERF.
;E'ﬁi, Jﬁ]ﬁ;égg%gi g'}ﬁﬂ gl =S g
e b R 52 2l il # B 25 BB S RIPR S
A = Lo | EEeEmR, gEEROEXEE.
ok Lol
4
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fERBASE

B4 e ER E] R Y B

7
A-Point Ves
Ve i R
— >
Dgoor
1
[ P>t
B-Point Voc+Ves mitler
e N
>
INPUT [}— C-Point Ve
.
>
F Recovery Time

cDRV

Y 4

A\ 4

! !

Negative voltage transient
at high-side switch turn-off.

If Vs goes significantly below
ground, the gate driver can
have serious troubles.

bootstrap
capactor

The amplitude of the negative voltage is proportional

parasitic inductances and the turn-off speed (di/dt) of

the switching device, Q1, which is determined by gate
resistor, Rgate, and input capacitance, Ciss.

B &5 BR B RE A AR T

u

Adding a small Fesistor in series e 0 Relocating a gate resistor and adding
with bootstrap diode Mg 2L Cur alow lc_muard woltage drop schottky
! - diode from ground to V,.
HS s Vo Vi
Pacor Dwoar T T

L
=k

= Canr

| O

Relocated gate resistor has a double purpose: it sets the turn-on and
turn-off speed in the MOSFET and also provide current limiting for the
schottky dicde during the negative voltage transient of the source
terminal of the main switch. In additional, the bootstrap capacitor is
protected against over voltage by the two diodes connected to the
ends of Coppr

This method can mitigate the problem. Unfortunately,
the series resistor does not provide a foolproof
solution against an over voltage and it also slows
down the recharge process of the bootstrap capacitor.
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS
HEREIN TO IMPROVE RELIABILITY, FUNCTION, OR DESIGN.FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE
APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS
PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR CORPORATION.As used
herein:

1.Life support devices or systems are devices or systems which, 2.A critical component is any component of a life support

(a) are intended for surgical implant into the body, or device or system whose failure to perform can be

(b) support or sustain life, or reasonably expected to cause the failure of the life support
(c) whose failure to perform when properly used in accordance device or system, or to affect its safety or effectiveness.

with instructions for use provided in the labeling, can be reason
ably expected to result in significant injury to the user.
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