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Research Status and Progress of High Power
Backlight LED Driving Circuit
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Abstract: Taking specific LED driving IC for example, the principle, advantages, disadvanta-
ges and performance improvement measures of peak current control, average current control
and single-stage single-switch no-isolated LED driving circuit are discussed. The conduction
EMI peak and the average test results of LED driving circuit using the jitter frequency tech-
nology is given. The work waveform and efficiency test results of LED driving circuit of
average current control based on IR2540 are also given. The principle of the pulsed constant
current supply LED driving circuit is briefly introduced. At last the meta-analysis about the
development trend of LED driving circuit is done from the three aspects of constant current
precision, efficiency and cost.
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Fig. 1 HV9982 application circuit

A9FE T OVP 51 B8 A A I G W 1+ 25 0 51 )
R 5 VIR, Q. G, [A i HV9982 Ay
T A% T 46 T i 2 T S S BRI OVP
SUE BB ERESEL S V.ABRSN Q =il .
MW Q. kL SCWr. W H 2. WOt X4
PWMD 5 i & B F- 1 Q. il 5 2 PWMD 5|
i O A FL - B 5 Qe OGS 5 LED DA HE B o T T
By 1k % i L 2508 i LED e . B PWMD
SIBREEAE 5 1 o5 23 st Al Y LED 52

WA (PR 47 ) B LED 3K 8 iy 8% AR A
S ] B L RS AR S 0 A (E AT AE — S A il L L
R ITE «

(1) HEL 8 AT R 2 DR UM I Ik ¥ A7 R is 1T A AR
TE P RUBSE SR FH AR £ ] 2L fige B ik A4 ) 2 L
UnSRHESE LED SRSl A A SEHRFR ) o i A i 4
RIPAME S ARMESL T . 73 50 RIBCAME B 2 51E
PRI I 5 52 bR LED ML 2 ] iR 2% . A K
13 PR [ O W7 A ] I A 2 i 390 %) 1Y
AR Ty 2R Sk PR X — [ S A B AR AT LA 2R IR
PR AL S B R T 500 HERT
SN o 2 A 6 2 AER AR L DT B0 R A
25 OV R A i B Bl

(2) %) Mg P ABURR L HUMR A PERE2E . TR O L Ak
Tt S A R IR A L R o I g R DR E 1Y H
T HP R B TR G A IR LS S 1 B TR
S R S LA S b BN AR AR R B
TF ok 4 PF o 22 56 W7 i 20, fii R 48 E N R
G

(3) U {EL P JECRL O 119 DR /N AN BiE 55 1 2 FL U
LB R /N —— X I 78 o5 28 BEAS TR A8 B0 & A T
F1 U (L P JE8% P R T LA O AS ] ) - 2 R o 9
TER ARSI O T S Jad LED (9 2 B i
RAWAE AR AR .

N T k20 R W {E L 4 B LED 4K 3)
HL B O PEBE . H AT BTSN B B LA LA T W
Xt HEHEAT Bt

(DR AR P S FOR B3 EMI R, KRR
FHB AR P Bl B A I 2% U I 50 7 T L 2 L i
TEVE BN ARAL B o B 2 2R TR PSR
1) LED 4K 5 v s 1) 4% S EMIT U (5 AP 24 {5 0 3K
SR . SR AR BOR AT O (R RO ELAE 19
T+ 1o U DR 4 T 3 4 L 920 EMIT B RCR +
Ir .



70 w5 B R 5525 4%

(2) KA R R AR S LED 3R BEsbl A woR A TR . &3 EAMEIE (g
By v, % 1) 1R B S iR R T A A H TR B Y R O T AR R A
AT LED 9 -2 e i & AR s i [l 3, [ A N _
T 5 P A BR 2 I HE 9 PTA107LED 3R 8l iy 3 il A LED 45 b 5
% . | S-S5 H P 1 R LED UK Sl e B 7 AR T 0
70F ; | HAL 3 45 1 8 LED 3K 2l v B 0] B8 23 H 30U 8 Ik
R AR AT LRI
SoF i (1) 3F-$4 e S L 7 il 08 1 3 BB o 0
BT
(2) AN B2 R R M 5
i '“‘FW%, (3) 7 M 75 1 i L
00650 1805 1090 30000 O 2823 7 CTRO 4 9 TRS2540
fIMHz S — P 24 3 1 R LED 8K g8 A, Al SR g
B2 A& EMI W {f 1T 24 {8 I 45 5 200 V ) MOSFET, % LED 3K gtk & A
Fig. 2 Conduction EMI peak and average test results F%) e 0 BIK B % , BT o 5 W 0 2k e R L 9 i oo i 1]
FE SR e 3 R R Y R I L DA T SR L O ]
0P 24 e G A T R 5 N B R AP T AR L T LA
3 A B A e I S B B LR T R TR R
6] 20 # AR A — IR 3K 3l . TRS2540 1)
7 FF HL S G P 4 IR
IR2540 1Y TAE JFHE A« 24 TR2540 1) HO 5]
D L R T B QR 97 2R DA P U WA P O
B3 i e v 4 AR D FAE R LR L, R A Cour b A6 17 E 5
Fig. 3 Technical principle of peak compensation current [RIEF TR2540 45 =8| 5 [ () 52 1 b, . Ve 35 7 48
controlling s Vi T 0.5 VOIE, #28  BRAE L8 3R — B[]

Amplitude/dBpV

T
b, Isz MLED,
i 1
¢ VB
75D ]c, ~com H()“—JEQ] . |
2
|

D, IFB VS —= 4~

1 ENN Lop—  |kgo. . =;j:k
6

IC1 IRS2540 Ry —l_

il A1

i
=
—
=
=

MLED,
N

ELED,,

4 IR2540 [ FI s %
Fig. 4 1R2540 application circuit

JG kW HO sy, HO XM 5. LO B4 F 0.5 V i, #6178 18R — BLat ] 5 HO 5 4
1 B IX B (8] J T 38 . R Ly A S 2 Cour 7] B E L OF L LO W, MO Ik B R E - 1 R
TR RE R . Vi TP IG TR 24 Vi % B H ). ENN 5| 2E R 5 T B8 0 Fn i



%13

kT L& RIIRE ORI A LED 3K 3h s % 19 BF 58 BUIR 55 0 71

JERIPE R M Az g R R Bt 2.5 VO,
IRS2540 b FAE RS . M % 2R et % — 4
i 5 AR A2 5 A R AE S i E] ENN g E
IS S A AR, RS
Fb S 50 %6, AT DASE 3R d5e K 50 Y0 () i 5 2R o s
b 30 %0 AT LASE B K 70 Yo iy b

50 H W R R LED 3K 3h S KA [
IR2540 (4548 B 138 47 IF ] DL 2o P 58 e o7 g
N\ F S 1 228 b A R U R L %08 R TR
A e R T A AR A RS S o i L )R L,
By AL A Cour DA BCHT A B Hh A s R0 67 280 R A 2
. ES FIE 6 sy HlJE i 6 K LED fi 12 B
LED #} IRS2540 ) TAEWIE . BIH 1 4 S IE |
FRIF 5 LED 9 o R 38 i A L R P
LED [ HL 3 % LO 51l R BB . X Fh e
P £ e 3R I AE LR AR I H i v O R AL
RBE AR K., R 108 TIR2540 [ FH A %
FEAR R S D0 T IR 2. 3R 1 Al L, 2
ik 10 2 LED I, e B% i 80% 247 68. 2%,
B R ) B LED 9K 3l e 1% 90 %6 LA B AY L
R —ER 2.

i
.

Foo

& 5 IR2540 4Kl 6 4~ LED [ ¥
Fig. 5 Waveform of IR2540 driving 6 LED

6 1R2540 3Kzh 12 4 LED gy
Fig. 6 Waveform of IR2540 driving 12 LED

®1 IR2540 BB EARAHETHBE
Table 1 IR2540 application circuit efficiency of different

loads
i (V) AR (mA) RO
1 3.28 412 29.2
2 6.46 401 38.1
3 9.62 398 43.8
4 12. 83 388 48.5
5 15.94 380 53.2
6 19.52 374 57.2
7 22.20 372 60. 2
8 25.60 368 62.8
9 28. 80 366 64.9
10 31.82 363 68. 2
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