7 ggdos Fiag ARAe A9 AL
3 2% g i) %—:w
W7} wzEm AN EQARE Qs 3
29] 4o AR AL Yro) xaMilioﬂ
o8} s27t Bam Aoleg 15| fEd A
olgzo] Ealo] BAsHE Bo] YA 290F F
sire) z2dz AdA )} Fsdte] YeliEddo)
U 232388 & & 9 Aol gu ﬂ%w
MalE Brsn okE 28e A8 5e
etk o8 el HA A7)E 99 xﬂom
22 Y REog HAsE AS Rt AAH
REso) 271w Q% Azsbdo] Asdm ANE
7} dolzith, wheka) Bl A= GolA AFH Ak
A3} glgAle) ARe Agstel YA §F AL IC
7} A HolA gt o]FolA ofdiel 23k IC
£ FolE 7E EdA EnE o3t A T
B2 FRAE Ao} 108 Aol o8] B A
Bel 2914 Fugyt 2o g 2t
AgAele e fuss smow  TAW
KAT13} KAT4001tt o]F KATHMIL Soft-start
TS Programmabledltl KATHA0S ZEZA0]
PVs kA AASCIA ek
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s, 20 R 8 <Fair Child Korea Semiconductor R&D 1Group System Application Team £ 32>

1.1 KA7540/KA75410| £3

» Ul Soft-start
- No lamp protection
A 5L AFAE T 2% 24 7
(KAT540)
- Programmable Soft-start Frequency(KA7H1)
5% 241 %- Bandgap Reference
- 8Vel s|ZHEALE ZEUVIO 7%
AAE 7155 71 ERZ Output
-« AAR g 27] Start-up R AL
. Zhds 8 DIP & 8SOP

ol

1.2 bs|

o
0o

- AR )
- BAlo] Aag
+ Half -bridge 70} A8

Package

1. KATA/KAALGDIP) 2. KATH0D/KATAID(8SOP)

-

1
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g

1g= 17pAx (Vref - Vyg)/ Vel
id = 25uA x (Vref— Vid)/ Vref

f[sj G;Dm.(E :

Froquency
divider

b= K x (Viel —V o) f Vref
Ig= Vrel IR

SPFI Stutdown sgnai SF I Shut down signal |
Y zvl
I I
a) KAT540 b) KA7A1
I3 1. 8 g2 2aE
U H 1. EHdEA
Cs E O E} Vee
38 Symbol & o)
Ct E Z| OuT1 Q17 Vo€ R \
A1z 59 FEUF IOH, IOL £300 mA
Vdim(KA7540)
Rekarset 2] 6] our2 2975 AYo]oE AF | Idamp +10 mA
A A goloE AF | I +
Lt E :5] aND J&k Ag thol F det 3 mA
54 2% Y Topr -5~1% T
(Top View) A% 25 99 Tt -5~150 T
A A Pd | 08(8DIP) 05(830P) | W
g 2. PIN ¥ - ] - - )
@43} Junction to Air) %a | 1008DP), 165(8S0P)| T/W
i 2. PIN JIs # 716} 2 288 4718 42 $ DataSheet
Nol 9 & 7 = & Folo] &
1] Cs [Soft start H#AE ddH, A Ato] Soft-start, 44
54 187 ze2AY e 2R
2| Ct |Timing 798 924 U% 2279 wdzas 2. IC S&t 54 MY
& AAse FYFE LAY A8 9% Timing
AR A Ade A4, FAAR
3 | Vdim 2524499 48 9, o AU FERPAY 2
RS |93 2942 24BCoft st AT 24 B27] 2.1 UVLO(Under Voltage Lock Out)
944 Fu4+ 24)
4 | Ldet |A2¥ 3% ¢ &3 9E4s 48 # Ui Lo
7| Ao 2voluZ whek 3 AHgko] 2V o5} H 2V Vref —
W A2"Y 53 434 &
5 GND |EE #9 HAd <] Internal & Vcc
6 | OUT2 |~9% Power MOSFETS 7% A77] 9@ ICY Blas
Output ¥
7 | QUTI {2994 Power MOSFETS T% Al717] 9% ICe VIO o
Output ¥
8 Veo |IC 538 Y3 A 7 9 3 3. UVLO 22
30 (206) HE28A - BRERMBEESS



UVLOZ|Z2& Vee A9ae Agdo]l 125V(KA
7540), 95VKATALS B2 Al EE3}|
Aol Low Start Up AH(> Max 0wA)E %
E gt FAIAAGY oldtdle 248 LowE
st ool HA AR 7EAWN Vref) T

#1 ‘ ] L_m
g =gt

0.2uF
:___[ Vref

from OSC Clock

1k=1s/6

Ih=1k=(Vref-Vss)/Vref
to Ct Block

72! 4. Soft-start 28

TN

A

Soft Start 82+ Capacitor Csol AFE
A Soft StartAlZHE 08 ~ 1 [Sec] F¢F WEIL ©

—_

o Soft Start 32E FAATE Soft Stat H2&
o] A|7Fs¢t Linear 3 52308 F348 WA 15
oA HA 7ZAAA Ballast Systemoll A &g

Normal Operating F37b4 WAzt UN-
UVLO A#&o) 23] UVLO olslollAe Cs & WA
NFE 7150 9o Soff Start TGS AR
FAFE KABAOINE  TuAl(Vref-Vss)/Vref,

KAALNAE Vief/Rs T F7H50] IC7h 3155}

$32 Su A

2.3 Oscillator al22

Ic
Ct . 1 vz
I +
m A>T to D-f/f
- Slct@ o »

= Clock

no tamp

13 5. Oscillator 22

1345 F35E 19994 94

-~ from Rs Block

shut-down from

TIHoE IC

Two Comparator® §23h= Oscillator ©]t}. Ct
£ 180pF1& A3t olu) FRAFE WEER 5
A2 100kHZIZ THes Aoy o= Uiy F
v Bdvlo) oJsiM 2 Fued HkHzIE @
= AFoltk o] HAF7} ke, 97jol 7] Start
o Soft Start & #8} Soft Start HF v} 715
of FuE wolA vk Gt & WHEks ARe G
g ZHske AR &t "o wetN G 3HH
ubdel wl= 71 ] Hrk No Lamp Protection 3]
2858 Shut-Down AEE wed o 2sE
Clock 259} o] 283l Ct & ¥d 7A€
. A% £9¢ LowR NG A3E3
oM, Timing 7ATAE, Cte] FAAFE HfuAlol
o adn PARFE FHAFY 7 W) 7 X
SuAlelth.  Ctel FANTE AE 7FY
On-dutyelth. *RHAE Timing 74sjAEe} B
717k AClE FE9] Off-duty ot} dZ9e) $7b
71 €719 A 71e7)E ofeeh 2k

27} 717l dv/ d =i/ C =50[zAl / Ct
DA dv/d&=i/C=T7250[pAl/Ct

Vhigh

Vet
(Fn#2) /\/\/\

' L Mow
Vouput | R
R[] ]

4V
ov

P ' i,
— —

Changing Discharging
Period(ATd) PeriodATdS)

712! 6. Osciltator 1iksd

AR 24889 Vhigh=32[V] |3 Viow=08V]
Azoltt, 1uEE 9 F/PIE|e A2 A
A ATch= 875 1Sl ATdis=1.25{ 1S] 4& F 9
. agrg 2Ede) Tetald Fi4 212 7
SklEE 2x(ATch +ATdis)=20luS] 7} Hi o=
TR UM fsw=t0kHz7t k. AF7HA 9
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A 2ds el HFHD oe Ctake T

2. 4 No lamp protection 3l=2

Ldet 40kQ
—_—
SpF
no lamp -:_E shut down signal
v
detect 1 to 0SC Clock

13 7. No lamp protection

T4 Hgpe] 2[VIelskrk HE AClE TF
Outpute] Off Zei7} €ch M &% Power
MOSFET®] F2& B34 9thNo lamp WA 32
o] AHALL Power MOSFET®] 2914 F3& A
A3l7] A 4 FHHET 2 JHe] AYE o83}
o VDD #SHPFC_OUT)AA E&ste] o] &gttt

2. 5 Dimming 2l=2(KA7540)

to 0SC from Ves
Vdim ﬁ—]r'@_‘ [t
e g 1004 4
20k :;3°F1: era!I-.
= lg=lk«(Vref-vd) /Vref

12 8. Dimming 2|2

Voltage Dimming 3|2+ 48AY ¥H9S 10[V]
oA Full Lighting, 1[VIol4] Full Dimming® SA4
& Zeth a6dX & F %ol Vdim el
10[V] o]’ vde 2[VI7F =9 o] Aol Dimming
327} Tk Hoi Astolw 1 ol Fgtel
Y} s Vdim 10[VIZ a3} #4 A
e 1[VIZF HEd olE Mutipler 322 AAY
grog 1 ofste HglAE 1VIZ Hdrt =g
32 (208)

Ui 100[wA] A7l HAS oiVdime] Openolehd
Vdim 10[V]Z 9143} Full Lighting Z#¢] o}
222 KAT40S ¥3 o 7HH AR 9Fa
A J7REA ARAL AY 20 2/E AUt 8t
o o3 z2:=2dg 3 £ vk #B3(Vdim)
o AY dde weM 16 FF Fart
Dimming F3E 7P A7IA €tk Dimming
modedl A= |, Timing AHAES] ZHAFE ofdf
21¢] Dimming A7) %l wet F71etA €k

Id = 250A X (Vref - Vd) / Vref
Vd = Vdim / 5

SollM AEE A & ZH AdHes

o 2ol 2g 5 gk

dv _ 50uA+1d
dt Ct
. dVX Ct
dTch(dim) = 50A +( 25uA( Vref— Vd) )
Vref
L dvVx Ct
dTdis(dim) = —

Vref

Ts(dim) = 2X ( Tch(dim) + Tdis(dim))

SSIdim) =Tty

A &8 4% 3ReAE FRZ Ao A28
o o8 1% &= £4& ¥ EMJ-0114, EMJ-T
o] B}Aol Main AEZHE AMRsto2x 7z} oA
719 38 Eom JhA @ Aok AHMA 2EE
Aol 7hssirt.

HEBH - BRRIBBEES



2. 6 SBAY 3R

Fulwave Rectfied Outpit

n .
u sre Zon Fod ;——% J os l
sl
B Ra
4 QY [+

g Ro

£

voo

m:%] Ri4
- -{H-; L S .
”Il —; gt
Sl SRR T s
FRL BRI
-+
Fracerie SOt » .L
an s
C“Izi KA7340 ”17 RS
°"11°‘ @1y gre
H NI .
L ay
Main Contmi
awsor1a
[-red
O3 9. 888% o=
2. 7 Application Circuit
Full Wave Recterfied Output
A ot PFC Qutpid
Fuee 7 ve & & 06 ot D5 "
O——-\0 PV g R L
ci™ 7 frpc? RS 1
AC nput ::::4 S =cs ]
v ~ 7] 1 b ]
3 M_J + MR rs. T3 -
02X X ] p:
D4 ca ¥ R7
-

2 10. Application Circuit

B 13% F 35 19994F 98

3. Component Selection

3.1 R1 & R2

Vml( peak) = Vin{ max) XV 2 x

In KA7526, Viml(peak)=38[V]

3.2C8

1
fe= 5 RIXCB

ZZHOIE IC

k2
RI+R

C8 will cut off the high noise frequency.

3.3CH
_9xP,
Ip=— 7 <1=0.9
_2xP,
Reff=—="5
1
& = oax Re fiifay = ?

= The%of - input_curvent_ripple, normal.-3%

3.4 R3

R3< Isf{max)

. 2
PR3=—W—”(]%@—X—LSO.5[W]

- B3>2% Vin(max)®
3.5C6

Top(max)
B2 5 Fnex AVR(min)

3. 6 R6

Yin(ac)x V 2~ Vih{ max)

<=AVR(UVLO_ hysteresis)

nl Vpoosr— Vin(min)l — Vi _ for ward — Vib{ max)

o= Jop{max )}

<=n= Transformer _turn_ratio
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3.7 R4

nX Vgoost

Telamp = KAT526, Iclamp_3{ mA]

Rz

3.8T1

- Vo;OVQ X Vp?
L=—"4p

n = Power Efficiency, = 0%

Vo = DC Regulation Voltage = 400[V]
Vp = Peak AC Input Voltage = 100[V]
T = Switching Period = 20uS (50kHz)
Po = Qutput Power = 64[W] (22W X7 2)

_ LxIip
N= BxAg

Core = EIB, Ag = &mni]

B = Magnetic Density = 0.25

L = Inductor Value = 1.2 [mH]

Iip = Peak Inductor Current = 2+Ip = 192[A]

3. 9 R/

[ o= Vith(an#4) _ 1.65[V
LP— R7 - R7

3. 10. R8, R9

_ Il
Vref= VDDX B+ R

_ Vrvef _
=R9 = Von— Vref X B8« Vref=2.5[V]

3. 1107

. i Gain
Gain= 5 P Re% C; > 120Hz

<0.01

34 (210

100
2% x 120 1.2%10°

=C;20.12[F]

«—Cz

3.12C9

Ipp
Cy 25 flinex AVop *

0.164

Zm =44 .4[ ¢F]

3. 13 MOSFET

he

]

L JQriangley =1, V43

1 rus= 0.7% I pysttriangiy = 0.7 < Ipx | _g‘

Rds(on)< IP de_  pgc= Allowable - Fower pwpdOT
RMS®
mood R4 RS _[ _|_
” 7 - 3 L T T
!’." 4 Lamp1
= Ri1 Q3] TCce Lamp2
Silif==1!
g -n7 — cuT Tao
>
;::ﬂ,::."ompm - VD8
Ri2 [ I'Jﬂ I'!'I rﬂ
& A |p waTsm
c10 2
&l If GBI RI7TE Ris
1 T3] ¥ ru m:% b m:

a3 11. MOSFET

3. 14 Ri12

Yin(ac) XV 2— Vth(max)

R3<

Isf{max)




. 2
P,a=-ﬁ”—%l— <0.5W

S R322X% Vin(max)?

3. 15 C10

__ Jop(max) .
0y I% flinex 4 VR(min) «=AVR(UVLO- hysteresis)

For the safe operation, This capacitor should be
less than 6. It make the inverter start earlier
than PFC part.

3. 16 21

In order to protect the IC from abnormal VCC
voltage of secondary source, we use 15[V]
clamping Zener Diode.

3. 17 C11(KA7541)

Cll {5 soft_start _time/ is

X s
14

.2V
RI3

:soft_start - curvent

3. 18 C11(KA7540:Dimming Ballast Controller)

Aav __ i _
7 Eirehad S 12.5x 4 1F1]

We set the Soft start time s 0bsec, so we can
get C=6.25[uF]
That's why we choose the value as 6.8 uF.

3. 19 R13 (KA7541)

-6 0.33
50x107"+ 5Ty

fow(pre) =——C3%4.%

3. 20 C12

_9.1x10°"
Cl2=—"

138 E 35 1999%F 94

ZEH0E IC

3.21 12

1. Core: EE1614 (= Ae=0.178, Bmax=0.2
2. Vp=12(V]

3. Ton=10(uS) (= tsw=50{kHz)

4. Equation

Np——VbX 10*x Ton
Aex AB(2 % Bmax)

_12x10%x10x107% _
= 0.amBx04 169

For enough margin, we normally put Bmax as
0.1. So we can get Np as 32Turns.
Vs _ 9V _ Ns _ Ns
1% 12V Np 32
. Ns=24Turns

3. 22 Q2,Q3

VDS= 400+1.2(120%), Ids= 0.5[A]

3. 23 C14
iLXtsw _ _0.2AX20us _
QU= =00V =20[ »F]
3. 24 D7

Ground Freewheeling Diode

3.25D8

Reverse Blocking Diode

3. 25. R14, R15, R16, R17, R18 and R19

2 - lamp

Ry
$15+ Rig+ 2X Rf
2

Vr= Vppx

Ry+ + Ry

~ 8.2[kR]}
=400 %
180[k$2]+—L-]—®-Q[——l330 k@ er k9 +8.2[ k@]

(211) 35



_ R
Va= V3 X ——R15+R18 =220[ V]
V=4.TV(>2V)

1_lamp

_ Ry
V= Voo X B R Tox Rt Ry
~ 400 8.2[ke]

180[ k2] + 330[ k] + 8. 2[ke]
V=2.7V(>2V)

No_lamp

Ve =0WV({2V)=Stop_ Working

DCLink\blz_;e(\Ud) PRC_QUT
Rilamnent Rilament
I R16
Rilamert Rilament
i i
R18

Topin#4 v
R19

-

3 12. R14, R15, R16, R17, R18 and R19

3. 26 C13

_ 1
fe= 5aXRI9X C13
C13 will cut off the high noise frequency.

3. 27 L/C Resonant Tank

2]

1= Ccs =
Loy cL
LS
3 ;
Q2 Lamp1

[
T
. cs =

718! 13. L/C Resonant Tank
36 (212)

i 3. Design Steps

Step.1 Calculate the QL(Loaded Quality Factor)
Step.2 Calculate the Zo(Characteristic Impedance)
Step.3 Decide fo(Undamped Natural Frequency)
Step.4 Ls, Ctotal

Step.5 CL, CS

— Vigmp  _ 136[ V] _
QL= 75 =3 =0.76
= X Vpp 2 <4000 V]

_ Rlamp _ 620 _
Z="qL ~o.16 %

z= L5 —816— £
1

- 1 3_
fo= N ISx G W = T Tox G

_ 1
=0 = T @ 10052 )
S Ct=4.435%107%, LS=3.0[ mH]
L ) g X Vo
T = (' = DX LS Vp
_ %MOO
T ((2a%50% 10%)2 — (27x 44 x 10%)%)<3.0x 10 "< 500
=7.4x107"°

H 4. As results, we can get the proper values
of Ls,CL and Cs for each lamp
loads.They are as follows

LAMP Ls | CL |Cs(Each)| Po(w) |Dimming

32W Florescent | 3.ImH | 4700pF | 6800pF 3l 0%
36W Florescent | 2.75mH | 4700pF | 4700pF 35 90%
40W Florescent | 28mH | 4700pF | 3300pF 39 0%

OE & B O
d 03

199613 ~1999d 59 A wt=A Power Device Group
ICEA 2 $8r¢d 2F. =&) “1.2um BiCMOS/
DMOS +#& o]43F Half-bridge Motor Drive IC
A A" 19974, Samsung Technical Journal. &%) X
v 472 &9 USEE 371 £4¢9%. @dA Fair Child
Korea Semiconductor R&D 1Group System Appli-
cation Team FU T4
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