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(57) Abstract: An LED lighting apparatus according to an embodiment of the present invention comprises: a rectifier for rectifying
an alternating-current voltage that is input from an external power source, so as to generate a driving voltage; an LED light-emitting
unit including a first LED group connected to a first node that is connected to an output terminal of the rectifier, and a plurality of
LED groups connected to the first LED group in series; a switch unit controller which receives the driving voltage and generates a
voltage value related to the external power source, and compares the generated voltage value with a pre-set reference voltage value and
outputs a control signal; a switch unit connected between the first node and a second node that is located between the LED groups,
wherein the turning on/off operation thereot is controlled by the control signal, thereby altering the connection relationships between
the LED groups; and driving current controllers connected to the respective LED groups, for controlling the driving currents flowing
in the respective LED groups to be constant currents.
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T3 5 o] EAE E AT Ao 79 B2 Ay EtE e el
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A3 AR A7 = FdshA A E AT

L 3& Fxska, A7) -5 T Ao 71(500a)= A FF71(520),
EWAAHQ) 2 AEAIRYE &3] ARG F7] Y FE71(52009
o YE oz = Y] AEAGRDANA AZE Ashol 17+ a1, oF <]
Aol = oA A e HEAR(VY7E I7HE = 3

A7 AE FE71(52009] E9 -2 EWRA A (QD ﬂlOlE Ao JuE 4=
371 ERA2E(QA)E AT AlAE g 29 AAREA kst
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ekt 37T AE AR Abelell A E W, V] Aol E A =el] 17 =
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71 EAA 2H(Q), A FF71(520)0+= A=W 3|25 A8, 7Y A
A=A FRANA o AEHA 0] HEHF (VY v ko, Ad 3% 7](520)+=
slo] gl o] AN, o kS 2= AhE F93aL, o= EWA2E(QA) Y
AolE A=o 7 <l7tE )

A A ZA, 7] -5 (Vi &l Askadio] Al 1 =g A Sk E(1vD
o Al 2 &y aF At v B Rkl 1A F A ghel M Al T AT
A 0] 71(5002) 9] &2h& A shH &1 A

4}71 A1 LED 13(200a)2 7] Al S22kl | 2% 51, 47] #|1 LED
15 (2002) % AZE AL -5 AT A o] F(500a) % 244 3= o] 47 A1 LED
T135(2002)° E 2= A1 LED A (Lep)= 71 AL 75 5 2 o] F-(500a) ]
HAEA GRS Q7ML A7) AE FZ7(5200 9 JHdA=

A F = A A ol JHEAR QB B ANVOE v e, 1
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TAS AEsta, AE5E wFd 9o 4 Shell A LED 23-7(200)7F ¥ 25
TE ¥ 5% A7) A 1 LED ~1E(200a) WA A 3 LED “1&(200c)8] <2 A A =
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x4dsto] Aot 4= 9t
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[74]
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R} A4 o=z 447 ?%ﬁﬁ(vm)% 2oz °J(10) =, *F% F A el whet
/\1—0] 3l 46& o g 9] =
Ak (Ve)& A7) ¢

e 2

A el &2, 120V(rms) 2] ald o] = A A 119 A ;g 2= A2 (Vel)ol
A ¥ a1, 220V (rms) 9] wLF-d o] Y H =R A 24 SF e S 2= A2 (Ve2)7t
A5, 277V (rms) 9] o] A H EH A 37 2 S 2= A e (Ve3)Tt

e = ok

wpebA, 7] S A @10yl ol A E H (Ve dHE = 8
WFAL T ARE AGoEAM, o] F Al AV dEHE = wAHe
A= Aol
Q] A3 A A oo &3 A9~ 220V(rms) = 277V (ms) L5
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TE38h7) ol FH-3] F4 o} A 1 LED L3 WA A 3 LED ~13(200a, 200b,
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271 Aol EMAZ=E(QS) B 2913 E WA 2EH(QW)T= MOSFET ¢ ©]

Hpgh Al e, ety i pEH o] g o JElH o g ALgE 5= )

g o] A Aol o] A g AV 2913 EANA ~E(QW)i= n MOSFETL. 2
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2,

3 LED Z13&(200a, 200b, 200c) A & A H 2 129 47} |}

HhH o 2371 Ao A Z(CS)7F shol gl o] ¥, A o & Y E ¥ &= WA
120V(rms) 0.2 kgl 7 §-ofl = 7] Alo] EWMA] 2~E(QS)7F & L F T,
294 EWAA A QW) Aol E A =1 2|9l A= Aol AAH
A RHRZ)E Qe 2913 EIAZ=E(QW)ell = &4 #E o] Aol :17Fd T
53], -2 A2 Alo] EIAZE(QS)E A& AU (Vi) B AFRDE
T ARA R ApdE T ek, 293 ERX AE(QW) Y] Ao E ol
TEAGV) I AAA =2 UG HElo] QI7IE R, 7] 2934 ERAAH
QW)= 8 =¥t} 7] 293 EWRAAE(QW)7FH 254, A1 A ES] LED
13 (A 1 LED ZL&(200a) 3 #| 2 Al E 9] LED LH (M & A d 2 J 2% A2 LED
“1E(200b) 2 Al 3 LED “1E(200c) 2. & U= A A A 7 A "ok

T Gats Boubg o] A Ao o) o3 LED 2™ 4] 7} 120V(rms) 1LF A o]
AZAF Ao xS AHsliE BEE Lo, & gbi & kg o] A Ao o] o]t
LED £ 74| 7} 120V (rms) 1571 o) A2 ¥ 742 4743 LED
TEAFY BAE YE = 3 Eo|t)

% 6a 2 = 6boll A A A o] g, ohA] A g upe} o], LED
2200y 7F 60V o] Al 1R A sV, 120V A 2 =)

A (VE2), 160Ve] Al 3 e A (V) ZE s AR sl R
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WA el AAE = -9 E2tol el A RS gk

oA g 3k ule) 7o), 120V (rms) LA A 1 LED “15% W#] A 3 LED
T135(200a, 200b, 200c) S A & #H & AAH A oA &3F 5T 5§l
whebA], 7] 120V(rms) 2L 5773 Qo] A A7) 29 A F-H Al o 71(400) 0
& 29 A F-H300)°] © 2% o] 1 M ES] LED “15(A 1 LED “135(200a)) 3}
A 2 A/ E 2] LED L35 (A] 2 LED “15(200b) ] #] #| 3 LED “L35(200c)) 2. &
L5 o] 2 el 7 A ok

ol ] gk e el A, & 6b2] kel = T A (Vi) Al 1 A ES] LED 1%, =,
Al 1 LED “13%(200a)2 &3 5 25= LED & A F(Iep) ol A 7F =A 5 o
Row, = 6be shtel = 5 ANV Al 2 M ES] LED 15, 5, A2
2E 2 A% A 2 LED Z1F(200b) 2 A 3 LED “13(200c)2 53]l &=+ LED
T& AT Lieno, Leps)® TAI7F A o 2

5 6bo] Aet 2 sltoll A Ehlst o= 9l = vhe) o], Al 1 A/ E 9] LED L&
Al 2 MES] LED 1w A& 5HA o2 Aojgtt 53], A 2 A/ EC] LED
1ol 3= A 2 LED Z135(200b) 2 A 3 LED “L(200c)°] 75 A (V)2
Agt#E el whet oA s S FR1E 5 Ak
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[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

Hop 72 H 0=, & 6a % 6bE FEsHH, 7] 75 A% (Vi)S 471 Al

FE(NDeo A% A1 LED “LE(200a) ¥ ol &} Al 2= (N2)ell 1A=
A 2LED “13(200b)ll &= 2 7] 21 7}¥ v}

ol e} Zro] 7] & (Viol 2708 A2 E F3l 471 LED 3--(200)°
o1 7F%] A, 4F7] LED 2332(200)3= 271 9] Al E & Bel¥ o] 2+ A E o & F&li=
LED 135 & 2171 237] I7EE &= T A (Vi) A ske el uhel =2k
TEH

=, 7371 TV HsteEol] Al 1 eE el BV o) Al 2
SHESE A e v B R F7RAI B2 t1~12, 3~t4) o] A 3= A2 LED
T15(200b)FF & o] M2 LED A F 1)’ EETHE 6a2] @).

A7 TEAR VY AstdlEo] A 2 ek AkE v o Al 3 ek
A3V v Wl FIHA|2 B2 ZE, 12~t3)9ll A = A2 LED Z155-(200b) 2
A3 LED Z135(200¢)°] -5 % o] A3 LED A F-(I 5ps3) 7t T EHE 6a9] ©).

el HEo A ER ¥ A1 LED 15 (200a)2 A7) A1 2 A2
B2 (~t4) B T EH o] A1 LED A F (L)’ EEHE 6a9] @).
= B o] A AJof o) o] & LED 22" 4X] 7} 220V (rms) 1L 7 of]
¥ 780 B A= BE T o], & 7 B ul o] A A oo o]
2] 7} 220V (rms) 3LF A ol 1A H 4--2] A F A LED
A5 #AE el = 9 ot
% 7a 2 % 7boll mAIE A A o] -5, kA A gk ubel o], LED
3572000 7F 60V el Al 1 ek d bl (VI 120V Al 2 TRk Ek

M
~
)

&

[e]
ZHaEa(ve2), 160Ve] Al 3 ek At (V) S e s FAAE Aow
7} gttt
ol lol| A=, & 7a & & 7bE FZ8}o], LED 2 4% (1000)7} 220V (rms)

F2)(

d = 5o 2l el A R E gk
ok A et b}l o], 220V(rms) nF A Y- A 1 LED 23 WA A| 3 LED
T135(200a, 200b, 200c) S A & #H & AAH A oA &2F 5T 5 A

ufehA, 7] 220V(ms) DA Do) A EE AV A9 A Y Al o] 71400) el
ols] 29 F4300)e] © 3% 51, A 1 LED L% WA A 3 LED “135(200a,
200b, 200c)°] Al = A E =2 A A AJefol A &2k T-FH ) o] g T o] K7a
2 % 7bol] A E o] Q)

A7 29 A Y (300)0] © S ZEHW A7) G/771(100)0 4 EHE =
TEAMNVE A E 2 AAH A 1 LED LE(200a) A Al 3 LED L& (200c)0])
2 QI7FE ] 7] FEHl h (Vi o Hgte el whet ¢Ab HE T
A7 TEAR (VS At o] Al 1 ek AkE AV o Al 2
sk ve) v w1 G IHA T 2ERE t1'~12', 15'~t6) ol A += A1 LED
1E(200a)% 55 o] A1 LED AF I 7t EETHE 7a2] @),

A7 TEAR (Vi Astdl o] A 2 ek AkE v o Al 3 ek
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At V) BRI - ZHA2 & A7, 2'~3), @'~t5) 0 A 3= A LED
T138(200a) 2 A2 LED Z15(200b)°] -5 % o] A2 LED A F(I )7t S ETHE
7a2] @".

[108] 7] T A4 (Vi Adelgo] A 3 gk Al AEVH o] 421 7-1HA3
T2, 13149l A = A1 LED Z1%-(200a), A2 LED Z13(200b) 2 #13 LED
T1E(200c) 5 55 o] A3 LED A (L) 7t SETHE 7a9] @), E3F &
g o] AAlde] A dEEE o dEe] wAdE 1 AR 10%~30%
U2 F42 5 A 5s HAY H2 LED 75 dA F () 715 Aot 4
At} o] B S90], 220V(rms) TFA Dol 1A E LED 24 %X(1000)2] LED
T A (Iep) = 120V(rms) 15 el 2 ¥ LED 38 %% (1000)2] LED
T AT ) F 122 A7 AoE 5 A = 6a 2 & 6bell = 120V(rms)
L5 el 1A% LED 2% 4%)(1000)9] Al 1 LED 7% A ¥ (ILgor), Al 2 LED
:FL%:‘@%I‘(ILEDZ) g'l Zﬂ 3LED :FL%;ﬂ‘fE{’(ILEm)ﬂ' —]':—}\] Q O'] 9)\—0—11], X 7a ‘;’—l =
7bell = 220V(rms) w52 Y ol] 912 % LED %=1 4%](1000)2] Al 1 LED
T5 A5 Lent), Al 2 LED 15 A F(Lex') ® Al 3 LED 75 A 7 (Liens) 7t
AR R s N

[109] % 6b % %= 7b% 323, 220V(rms) WAl el /124 45-2] Al 1 LED
T A7) 271, Al 2 LED 7-& A7 (Lieno)¥ 2271 2 A 3 LED 75 A 7(1
weps )8 F 715 242 120V (rms) a7 o)l A2 74 9-2] A 1 LED 75 A 7
tepn) 2l 71, Al 2 LED 18 A 7 (Iuep) ¢l 2171 2 A 3 LED 15 % 7 (Igs) ]
719 k12 2718 AHF Aojdrh= 2 20 = Yk

[110] o) AFi} o] B ubdo| A= A Aol A & Syl e EA LB E T

=
"
=
"

o S
ohu], B 5 o] iz doboll A $ <) 2|4 & 7 Ak ol el &
ZIANZEE The g E W

[111] b, B kg o oo

[6)
[112]  o]$h & ¥ ol olshu, Q&5 48 a5 A90) g5 %5 LED
5 2rel AABAE Ao)ste] Hxel 2718 glo] FUMA A /5L
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