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Abstract: LED is divided to multichannel in order not to exceed a certain voltage in aspects of electric
standard. However, it's not possible to know in accordance with what channel SMPS controls the
constant voltage and current. In order to solve this problem, it needs to detect the maximum LED String
voltage which is applied to LED control circuit, and it is possible to minimize the voltage drop when a
difference of LED string voltage occurs by each channel if LED is controlled by the maximum LED
string voltage detected. In addition, it is also possible to maximize the efficiency of LED if change LED
voltage by detecting the maximum voltage. Feasibility of this claim was verified through implementation
of the circuit.
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Fig. 1. General LED driver circuit.
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Fig. 2. LED string sensing circuit block.
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Fig. 3. LED string sensing circuit.

LED string®] AAF7H 273 A2 FAAA
Fo2ZH HAFE YA 3= dYE FFEH ¢
oFo] R2E ZAWESY =W oo nYPE A
9 gk Aol Ao Idd LEDY €3 &
Wa A drop TF E4o] BASA Hed e
AAF Ao F2H BJTY duyxA &4 (P=
VeexIc)& ©ob71317] "WiZolt}. wetr 48 HAis
a7 $l8lAdE LEDY FHo dA<+e #ZAskx, LED
string®] o] oz d7AsA HY o]F FH3)
o F2E 7ANE ] AYS Ao g}

a2]x LED string Hd] AY A2 754
2 & AA3] 49 EE LED stringo] 7% % €32
2 &WE zske] dolAld AAF{F AlfLAQ BJT
9] collector A= F53te] the]l L= cathode ¢
o] anodede] ¢S 25 V B} Eolx = £ £F
Ha tolesd AFI 9 ol =FHA %A €
. o] o, F2E ZAHHY EIAYF == V9
o d27t wobAAl Hol FLE AWEE Vo A%
o] 25 V7F HES &9 AYS A/ &4 =
2 Aste] 3737t LED strings]l 2B ulof 3
E ARG B oo o29W AAF Aoirzd
BJTS Vet Espdeld oj2 HA: AL oF 02
VeZt 9ot o] ¥ R2E HAWEY E4AT ==4
¢+ 25 V7F bol2=9] anodeE T3 AW =FA
& cathode® AX BJTE 324 Hiu £4AFY
=29 JuHaE YolA 25 VE FAE7] #T ¥
2E ZAWEE gA $48HA 9o F Ad A 7
2] 3]Z%-= ‘impedance variable feedback roof & 2zt

p

i

Iy 32 O9Y 28 FASE Exoly, vkAa <t
2 LED string #d A #AAFZxe|x, OP Amp

o} A& A tholot, AHAFHLE FAH
At

B AFo|A 2@ LED string Aol A 743
29 57 Y9¥E o8 AdY stringe] HEZ 92
go] &= 254 zt LED Add §Y AFE &
AE o, &BF Aol 7MY ¥E stringd BAFH
Aol 42291 BJT collector A2 o & o] %3t
collector A¢ET 7} v Ho AL Ze
string®] collector@dl| cathode® ¥Y ==8 ¥F#3
E gol2EdE Vp 25 V7 anodeE T3] 4 7
A AF7E 228 T EFHES F2E 7Y
EHo AYS /M FASES F3§.

3.2 3= 78 ¥ S @Y

B Ao A 742 LED string A 7R3
29 #+4& 19 33 zZov, LED string €8 A%
o] 7FAEE W, AFE FL}A FA3HA s
¥ LED string®] AStel] @A 38 A Voute] #A
ol 7HHiE = AL gRl&r] H3td =2 +FEE
g3tk § JMel LED7) 100 mA AFE 38 9
35 Vo «43 A¢& #E= LED 418 382 4
Aste] &9 AG 49 VE 2= 39 stringe 2
T8 o]F 3/ stringe® HE AT EES
ez A HA 4¥8E g

Vout

'~ ¥

. Y.,

. Y| 35V@100mA
y. Y

r. ¥
. ¥
v Y
r. ¥
P ¥
'~ Y
' ¥
v Y
v ¥
r. ¥

49VF_max
@100mA

S56VF_max
@100mA

d ld ld d ld d ld d d ld d d ld \d

Cathode 21
Cathode £7 S—
Cathode #3

Cathode #1
Cathode #2
Cathode 83

<Test 2 LED module>

<Test 1 LED module>

Fig. 4. Test 1 and test 2 LED modules.
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Fig. 5. In case of minimum output voltage (49.2 V) of
LED string, output current (Iout) and feedback voltage
(V).
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Fig. 6. In case of maximum output voltage (57.2 V) of

LED string, output current (Iout) and feedback voltage
(Vl‘l)).
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