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Abstract

An effective way to ensure that LEDs produce wanted light output is to use a current driving

topology, because the brightness of LEDs is directly related to their current. However, this topology

may lead to the lifetime shortening of a illumination system because over—currents may flow through

non-damaged LEDs in case some LEDs are damaged. This paper presents an adaptive current control

circuits for LEDs, which protect LEDs in a good state by limiting the driving currents according to the

number of damaged ones. The proposed control circuits consist of a simple constant—current driver and

a micro—controller which monitors the voltage of LED array without any auxiliary current sensors for

fault diagnosis. And the driving current is automatically controlled into 6-levels according to the

number of failures.
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Fig. 1. The conventional connection diagram of
multiple LEDs
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Table 1. The 10-bit quantized code variation of

feedback signal vs the number of failures

at each brightness levels

feedback signal vs the number of
failures at each brightness levels

No. of cvae CvVe Cva@
failures level 6 level 5 level 4
0 0 0 0
1 -3 -3 -3
2 -3 -5 -4
3 -5 -4 -3
4 -4 -4 -5
5 -10 -6 -7
6 -10 -8 -14
7 -18 -9 -13
3 -20 -29 -18
9 -200 -67 -80
No. of CvVe CvVe Cva@
failures level 3 level 2 level 1
0 0 0 0
1 -3 -2 -2
2 -3 -2 -2
3 -3 -4 -2
4 -4 -4 -2
5 -5 -4 -3
6 -6 -8 -4
7 -14 -9 -8
8 24 -15 -13
9 -81 -35 -30
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age] AR - sid @e) LEDE s1ge] B4
344 ek the syoﬂ o) B di7 2 HER

Ao AFImax) = F718kch 18 5% ¢leo]o]
g Al e Hof A5 (Imax) & EO%—L A
o ago] HAYEkA] e thE ale] tho|e e &

_>.:

= A 0 heeek Aol flaL 1 gk 6°ﬂ
A= 24mAo] L eo] & whA HAE uf vith 4mA

# g

7% 5% 2¥ ] 24 go] #4614 274
LED7F g0 e 45 #o) 45 {mao 7t 4
721 30mA o] H|BE # 52 W] NS 5%
A

11



—
t
=)
ol
!

7 45 Aol 3= 27

tﬂraw 2719 LED7} age = Jid A9+

2 oFaF A-stofof ghth 1ol ¢ 55
Yeoll A F7F= shte] arge] o Ay 0}711

Aol theh oA-f7t len g i 47 o

*8} F st A Hiol digk A& ﬂiﬂﬁ‘r
o]e} Zro] 19 59 1% vk SAHGS nfEoE 1
el et Hdl AR7F A 2] REE
AT AFE st 45 LED 1go= <l
gk M4 LED 27 e] 1 b5 Haslstolof gt

_ﬂw rlr

mlm rE =) r°l'

3 218E 4

o4 LED7} a2 pgd 75 a7 Jipell m
2 971 242 1" 5ol A A gkel 44 A
froll el o5 7= w5 A

AAshY ek 2 07k A g A9 44 ﬂ% ghol
HE) ol T wiEskE A o

B o] T Hu ur] @AQl w 4= Xéfﬂﬁ‘r

Table 2. Control level and the reference value of
code variation for level shift vs the
number of failures at each brightness

levels
No. of failures| control level Ref. value of code variation
0
6 -6
1
2 5 -4
3
4 -12
4
5 3 -6
6
2 -4
7
8 .
: 1 Not Available
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