FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

ON Semicond and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using ON
icond products, i with all laws, reg; and safety requil or standards, regardless of any support or applications information provided by ON . “Typical” p which may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
hnical experts. ON S or does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON icond products for any such unintended
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death iated with such ded or ized use, even if such claim alleges that ON S or was garding the design or manufacture of the part. ON Semiconductor
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.




]
FAIRCHILD
]

SEMICONDUCTOR®

www.fairchildsemi.com

AN-8023
[117] FANS303 [ EFRE g U 2H 1 )T

Lleesy Ua% I Eﬁ R AR -
]%FQI ﬁdi y 7 [;XJE&%%EJ{ELEIQJ H [ n ji/q:l [gx;— ;[—_:—1;154[ ;gL[J
FAN8303 RLE1E | [ sk E5 ( MOSFET) pJ 2A @iﬁ'hﬁ/‘%“ﬂf}‘“'*ﬂ% IFIJT"EZ ;iﬂ”%ﬁ RERE
370kHz {1 [quzqr;i ﬁ;fgg & i i 41 LCD i il 3 3

F'ﬁ%liﬁ 2N ﬂﬁ [ o Pk peer [ FF}i—]%‘F‘EJi/DI’FI’EU [f 1577 £ LCD p[ﬁpmﬁ;;@' LCD p[ﬁazfzup E
PI FAN8303 ek 5 [l . iR /i i G > BESLE (7 S« g TR PR R zmﬁ “”ﬂ

ﬁj‘ﬂvﬁlﬁ“’g B PV R 4 [ﬂt“f‘ JriT f '5‘/1;!;95‘& IE'TE‘ QN 3*’5{
FIJ@[ LR R TR R i Jﬁ? lF'~f 5’*

A g - ; : F'ﬁ? '.pJFAN8303,HF*fQHBLHﬂ*“F} IR
FFHC*J%

[ EFR ’?,ﬁ/” JE"@ J*’Eﬁ—q%r}—’ﬁ&p J@[ﬁ (DC) ##l
o [FJ#‘ FAN8303 HEN: u%ﬂrf;tf 1 lﬁﬁﬂZDC
TS o Oy - (1A xﬁ Mﬁ% PRUES

i 5V, 15V i
' | Charge pump >
12V ! | n
AV Board—" 2.5V, 3.3V : o
1 LDO SoC ) =
: =&
: i | B
i | DC/DC (buck) [2:5V ! 14
i DDR2 || EEPROM :
' | DC/DC (boost) i
> Column Drivers
16V T
> P-gamma IC
B 1. %ﬁﬁﬁﬂﬁjﬂﬁﬁ*ﬂﬁfﬂ
© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com

Rev. 1.0.0 + 7/30/09



AN-8023

= fERCH

KRR | BT+ 1 T R B A5

% - fi MOSFET i (i 3 {119 Q1) F'#J’E?ﬁ

VL>Fﬂﬁ£W%$E§;aavm-vburoF¢Ql
BTG L9 Vi 5705 Vour » 1

L
et

9]
" F"f

R

i [

(L)

[ (Vo)L A4 25 VourL A8 1 2 - 4
b TR U (PR L EpL fa O
T [ I R R L B

LS dﬁ%’?%‘*ﬁ%‘l Féﬁzﬁ[ﬂ%ﬁﬁ °

Hi MOSFET Filfl
D1 Vo

1¥] 4

e

VN Cin =

PWM

LOUT

Covr—

YN

H Load

Fepelen |2 1F

Ql (H‘?ﬁ' 2) F'FEJ?SFE\JT » VL= Vi ﬁ'[f—lj » NI ‘be [ Viv/L
A o QI F‘ffs&ﬁzﬂﬂﬂ i o Vp S Al [}-'T’Jé}’ﬂ]t;ﬂ_l
%@?ﬁ&%g?#ﬁ o NI R T A Eflﬁﬁ?ﬁﬁ[ﬁﬁfkﬁtvow °

T R ] B T SR
F ﬁﬁggéﬁ”

Bl o A 1P e e

g

/
N}

L
al NO\UrT\ Vo
s §
PWM

Vi

Load

VL
Vin Vin =Vour
VOUT
Vour Vour ~Vour
A 2. A R RE A3 BTG
1 EESEHAREEE M

it NEET D H Vo = (e

« l Nour |
7([ Bﬂ EJ{ 13U|T3 VIN +|V0UT| VIN +‘VOUT‘

Vour

[l lour Vin W

RRESER PR

%i~%ﬁaﬁ§@WSWK*UD>:Wﬂ

Y — A

ek
E— ST

JrE L
g

moﬁ#’ﬁ§%@wwmﬂﬁ%%%wvmﬂ%%a

LR o

R e i

L

P > S| Y

ATRITEEVIEGR] « prirese e
ﬁ%“"ﬂ EET%%?*‘ PP S TR MLCC (=

v A -

© 2009 Fairchild Semiconductor Corporation

Rev 1.0.0 + 7/22/102

www.fairchildsemi.com




AN-8023

At Bl

R

TOER RGN 2 %l%é%*ﬂ%ﬁ@ RMS ga{?ﬁfn

FlI DCR = R iRt SRR T R
ﬁw%f%’fﬁﬁlr 3 Contmuous Jlurrent Mode (CCM) flif=

J o ’E:é‘a%g%’r I IeE F}FJUFL—

¥ - RMS it
ﬁg‘:%l }LS“J Eflj:vlﬂﬁﬁ; F' IEE

REESEAA - g,*jj
DCR FIJFQ‘*’%«EL o

E[]E;/I 'ilg_:lgj’%:rhﬁl, Illﬁﬁf %Pﬁj\ JiJ%E B fa A
EMNEE

_ VlN X D

B fSW X A||_ ( ! )
s

IVour| L )
D= = [BEH
Vour|+ Vin
fo - s
AL, = AEFEAE A OB R (-
B 1 9 20%~30% ) ©
f

ORI R I
“Eoe I,Lwa‘ﬂ@{, S 0 i LA
;GJ':I FJE? EE ;E IE[ %F"éh B F ﬁif

[ ESR ~ il I ESL clr@ [lgu%'gm;g:ﬁj A
1{}@ Nz “ij}fg hJEﬁ -~ m FIJ Ei —{\ﬁ]_;rr;;ﬁug | B g
IE_I :
loutmax * Dmax
C = OUTMAX = ZMAX
M few x AVour (2
EHl:
Dyax = AT [(BEE] S
lourmax = ﬁ*ﬁﬁﬁ‘ﬂﬂ”}—jﬁ i
AVour );I’?:‘l*’figﬁfﬁ NEH FRE F._fA ®

;fWF%ESR T AT,

(3)

Fepelen |2 1F

F

" [ BIPREETS RS [k 1
o R 1R (MLed
BB - |%F“Iﬁ|ﬁhﬁt@4ﬁ‘z% (amp) 10p ﬁ?ZZpFO

= RMS ﬁﬁi“ ”F%ﬂj‘ﬁ :

lRms _max = loutmax * m (4)
’:'[’?’ﬁlljflflﬁ 'J’F‘LT”FHE :

Cuwin = (Irms xD)/(fsw x AVin) (5)
1 AV ﬂﬁ’?ﬁﬁmgﬁj " P

TR A
TRl AR (=21 L BRI
b”vip UEE o ol [RIhER ﬁ? E;rJ
[‘EFI J"'Er TR A R GRSy A
(Schottky ) ~ ﬁ]’ﬁﬁ' [4\1’Er

T~ Ry -
>l max (6)
P Y Tvax ﬂﬁ*%’ﬁ%%ﬁ?ﬁﬁ}h .

F’?}i] JE[EjfE { R

> V|N +|VOUT| (7)

Eﬂj“ ' [EEL PR
| JELE[E%E}#JEP{ ﬂ
i i R | ?'ﬁi

et IVWWI [EE -

© 2009 Fairchild Semiconductor Corporation
Rev 1.0.0 - 7/30/09

www.fairchildsemi.com



e ]

I B tﬁ?ﬁﬁ‘ﬁfﬂ s ENFIEERIF £ ¢ Vin =12V ~ Vour
=-5V ~ Iour = 1A Hl fgw =370 kHz ([ilE:) o 37— [WHER

bl R =R l”\ﬂi/['%ﬁ%%‘a'?@@fﬁ?ﬁ (AL) AT

Fepelen |2 1F

MOSFET » [HFEEE798T 0.4V o #gl (Schottky) = fij
%FISJJHF]”E[J%IE{ (40VRRM/ 2A IOUT) ,t‘r:\’l 0.45V - F'J r‘—%{ﬁl\%
RBAOEL R R TR

%’Tﬂﬁﬁ"ﬁjt‘ WL RIS (AVour) = 237 i BRRLET I = 1" 15 DCR Pty
{ﬁgﬂ °© E?gﬁ[ﬂigfgﬁlfjl,@ ’ %:%: @?EF[?J}”F]I'FIJEJQI]%H[
MOSFET ﬁ{ﬁjﬁﬁ EILJ’EN%%’\PJ & o Fairchild FAN8303 fL
i BT R 0,220 10 N S
%2 EREYRE
= [ = (Voutlt Vi) / (Vix HVour+Ve-Vaor ) 0.33
FHEE - = (ViyxD) / (fyw x Al 35.6uH (Ffify Al =20%)
EE%JLL[ 1%7ﬁ£= = (IOUT X D) / (fsw X AVOUT) 86.8IJ.F (EI,?%TESJ AVOUT = IOmV)
i R s = lout % y/Dx (1-D) 0,47A
Ciy = Irms X D/ (AVy xfgw ) 4.05pF
I =Iayg + ALL/2
= R i 1774
P Ty =1 15 F e Fﬁ; u
CBS
10nF
INPUT BOOT L,
12V Q1 39uH -~
VIN VSW
1 * ' I /YN
——l R J—
= 2.45%(9 i
PWM COMPl .
T GHD = Cc /x/ D1 R, 22(ang aen Slkoad
Cn | Cinz T nF 18kQ
10pF | 10uF —L Cq R
10nF 10k6
I [} ® P
—_ OUTPUT
-5V /1A

Iﬁ[ 4. [{1®] FAN8303 py-#| ]EE%‘*}%]F,'

© 2009 Fairchild Semiconductor Corporation
Rev 1.0.0 « 7/30/09

www.fairchildsemi.com




AN-8023

- TR

15 I fi 6 - £, FANS303 it [ piispi— L
¥ o RURE| SUE RS Gl 7] 6T 10mQ fY MLCC -

wwwwwwwwwwwwwww Yiwww T =T T
- Vsw ]
' " prom R PO -
| \
" ! ; v
- 5V/di 7
N 1 e A

Fepelen |2 1F

Fﬁ‘ 7 f B FAN8303 e[l - flfli#a. fj El
E R 5 400mA ~ T EL 0.31W [Iufiild ™ ;ga[‘rg,lj e

Eb 87% o

LU L I B

mEw

L] 2 ‘

- Tour

i StOOmA/diV 1

‘,; | | } | iﬁ—- L

& Vsw > 5V/div ]
w

' 6. 89mV it 1A FfY Vour ¥ (1ps/div)

F=E -
iz
1. iﬁu?:gl,'%ﬁ: : VIN =12V ~ VOUT =-5V - fSW = [-[hl% 370 kHz %l:l IOUT =0~1A -
Efficiency and Power Loss
88 + - 1.0
4
86 /\ o 09
/ e .
84 / - - 0.8
4
+ 0.7
Ld
—~ 82 4
S\i . + 0.6
2 80 + . ’
< . + 0.5
5 781 .
= + 0.4
L
e - 03
. ° Efficiency '
“ - = = = Powerloss 1 0.2
-
72— +0.1
-
70 1 1 0.0
0 200 400 600 800 1000
Load (mA)

Power Loss (W)

7. s

© 2009 Fairchild Semiconductor Corporation
Rev 1.0.0 « 7/30/09

www.fairchildsemi.com



AN-8023

Fairchild 2A 14 %] » 2l /¢ EFRIE FANS303 19
gazam AT (~23V) 0 SR R 19 AR R

(EEAETE T m%ar R

T PR

FAN8303 — 2A 23V ZH/# 1 DCIDC A

(=

DSEOM /2]~ #fjf} ~ SGYOON ="' | = -]

Fepelen |2 1F

(o (gl R Bkﬁﬁf%mﬁf[uﬁﬁ' ] FANS303 7% & fiﬁ

A

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, (a) are intended for surgical implant into the body, or
(b) support or sustain life, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
result in significant injury to the user.

A critical component is any component of a life support
device or system whose failure to perform can be
reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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