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Abstract

This paper aims to compare the optimized light output power and the chip
efficiency of Wheatstone bridge alternating current light-emitting diode, WB-ACLED,
under the condition of AC. Through SPICE, the simulative circuit software, the AC
electronic characteristics .of WB-ACLED were set up successfully under different
conditions of areas. In addition, the optical database was built by designing and
measuring micro-LED under different areas so that-the optical data could be written
into the Matlab. By calculating the light-output power per unit area under different
current density of various areas, the real light output power of WB-ACLED under AC
was simulated successfully.

The first condition was under the total area of the WB-ACLED chip as 1.24
mm2, the input power as 1W, and the area ratio as 1. When the side LED number
(SLN) of WB-ACLED was consistent at 5, only the center LED number (CLN) was
changed. The light output power of the condition (SLN=5, CLN=25) was increased
60% than that of (SLN=5, CLN=5). When the number of micro-LED of WB-ACLED
was consistent at 45, the ratio between SLN and CLN was altered. The light output
power of the condition (SLN=6, CLN=21) was elevated 8% than that of (SLN=9,
CLN=9).

The second condition was under the total area of the WB-ACLED chip as 1.24
mm?, the input power as 1W, and the number of micro-LED as 65. The ratio of area (r)
between the side LED and the center LED of WB-ACLED was changed. The light
output power of the condition (r=2) was increased 9% than that of (r=1).
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e ACLED #f £t ™ ’ﬁi%]» TRLIZEETR I B 223 ¢ nLED

IV Y ST R EEFR N TR AV TREVE B TR kv



vl v2 v Alternating sinusoid voltage
I-V transfer function of diode Alternating non-sinusoid current

] 2.2.3 ACLED & 3t 2 /it T engd i

B—- B4 cnACLED #.d & 8 fic &k LED &+ w ¥ B 457 = enACLED >
A% ¢ T 4] ACLED(Anti-parallel, AP-ACLED)[13,17] » & - X4 ™ 2 it
il - el fd LED » 22 DCLED #2:1 100%+73d % & 4% 1 * 3¢ (chip area
utilization ration) ** #& AP-ACLED ¥ 3 -50% 1 d & & # f1 * F > %]
AP-ACLED szjig?] M F st DCLED » 48 k2te k3 ¥ - & ACLED
W 0 s £ § (TR S % A LED i & & & 2791 T 4%

(Wheatstone Bridge) fc R B 78 4 st ey & 5 fg 1% F 4= 1] 66% 4 ¢ -

2.2.1 8 ¥ 3] ACLED(Anti-parallel ACLED, AP-ACLED)

B 221 (a) 5 AP-ACLED #c 7 w Blma (b): 74~ @ > ¢ &7
ACLED #d My f L A LB 3 N ke ACLED » H BZE § 3
e TRKE BTG AL P FJI F 2 E NG 50%aq]

Foom




¥ 2.2.1 (a)AP-ACLED # % 8577 % Bl (b)3 %2 = * ]

2.2.2 J}ﬁ;‘i‘] ACLED(Wheatstone bridge ACLED, WB-ACLED)

5 7 %4 ACLED ¢hf ¥ & # 1 * ¥ WB-ACLED #]a 32 -
WB-ACLED i § # % 4o B 2.2.2()*77 » WB-ACLED % d 5 if £ i
IApddEa A > HY S 408 AR o el LED B 420 & ¢
B— L 2t d fiefl LED 2 a2 > Al LT R0 w Fid 2
P A ek LED B o ¢ B 2L B LED B f LT g
A VAP R AR LED B 2 - B ¢ B 2B Rk LED
Podet G- R B ORI @ igd Bk ik 3 WB-ACLED s ## 11
® gt AP-ACLED S & § & & o 1% Sk W eed 12 g2 i
PR G i B B2 X2 DCLED Ap vt B 85 — BLA R E Bl ol

so i LED Jp#icim ff P BT AFERG B € %i‘ﬂﬁff_ °

Ll
-
-
-
-
-
-
-
«

@] 2.2.2 (a)WB-ACLED &= B+ & B2 (b)F %8 ~ 2 B

2.3  WB-ACLED %-#kz &

Bl HERLRT ROEREFRAFELAE T D hdl:
@ 7 »x# F (Real Power, Pra) -

t/m?‘ﬁjﬁfﬁfé :T' 7 {— lﬁ#’ﬁir‘] LZ %mlﬁl ) ';\‘AII—L:\_.»%":}J'__



B3xdp p g ps TR 2R

#HB N e 2.3.1 AT o

real

}v I(t)dt

A tewt % (Apparent power, Papparent) :

FORETREFRBER IR TEAR LS F
Fom e o e e 23.2 544w o
S:Papparentzvrmsxlrms

¥ % F)# (Power factor, PF) :

PF — I:)real

apparent

L B e fa A LED 3 e ¢

=CO0SQ

%_#&% WB-ACLED >t 4 i£ & g @ pir
SR o
Side LED Number =SLN

Ep)’ 8 ﬁr/” Mg F2 LED §E§§t :

% _#& WB-ACLED »t 7 B L gt ¢ jir St LED H 8 2.

SRR A

Center LED Number = CLN

10

s LED ¥ 2 2.

E i{“/” m%qu;; IPJJF%A\ s 1Y ‘f\,ﬂ’ﬁ “;;14 s

(2.3.15%)

’é’gﬂpétﬂ

(23.25%)

(233 5%)

#ep o

(2.3.4 5%)

Hep oL

(2355%)



=%
SPICE #:# WB-ACLED § B xF & & * & 47

3.1 SPICEBIm#HERAIL

Simulation Program for Integrated Circuits Emphasis (SPICE) #_+ g7

- B ARV R BRI TR Y REBRFT KOS LS

1%
<
o
P

RE et i > LR T LEF ok 3 T RACRIN o SPICE stigdoA- L 2
& e M < # (University of California)## 4p 5. % < & (University of Berkeley) 7 +
7R B3 ot 1975 #rE g o

SPICE ¥ * % § 482" o B AR 0 T S e f & P
> Bzt

4 47 (Non-linear DC.analysis) : 3+ & & i e o &R

S
B ik 22544 4 $9(Non-linear transient analysis) | f < ;L ELT » ¥ -5 pF g

A\

El’rﬁ';:é’f”eb @—— A i
2 A A $7 (Linear AC Analysis) 3 B 4g & Exvﬂx,‘rﬁ@?] 4
sz 4 47 (Noise analysis)

& AT & & +7(Sensitivity analysis)
43

o

4 17 (Distortion analysis)

vV VvV VvV V V

% = ¥ A~ 47 (Fourier analysis) : 3+ & ¥ 4 )47 3¥ ]

% SPICE § 407 & § 11T eha it !
BB RTRIT IR

B

v V V¥V V
& =)

&
o

11



gl % i
BIT & & %
MOS 7 & &

JFET

vV V vV ¥V V V YV V V

MESFET

3.1.1 SPICE = &% #-7)
SPICE P i = {848 3] ch S diche & 42 311477 [20-21] » iz it 5w

WA S e IR R F A S AR R 1 (S R S

T Rz B e S A A B EE ST A 25403 (large-signal dc

model) ~ % -] 3 5L #EA)(small-signal ac.model) ~ i§ & 2 & # 8258 ~ s

A e
Name Parameter Units
Ig Reverse saturation current A
RS Series resistance Ohm
N Ideal factor
TT Forward transit time Sec
CJO Zero-bias junction capacitance F
\YA Contact potential \Y
Junction capacitance grading
M
exponent

12



EG Energy gap eV
XTI IS temperature exponent

KF Flicker noise coefficient

AF Flicker noise exponent

FC CJ forward-bias coefficient

BV Reverse breakdown voltage \
IBV Current at BV A

4 3.1.1SPICE = 1% & 4¥c

Eon S MBLECE)

SPICE = {&f842 « A Fuen{z 5 &4 @ i T B LR FPI3Re 2 B ep
B o e BHCAIA R * 3 H % Bd IS;RS, N, BV,and IBV < IS #* £ £&12 8
Z AR T aipow &2 & 7 0 lg(reverse saturation current) © RS 5'\:};1 B B
T F2 Rs(series resistance)¥_& Bl &2 = £ % @ T oni > TR o N
A Ap 32 18 7]+ (ideal factor) 5 8 & & /3 & B (I-V)F & & chil & o &
6BV 2 IBV i d 2o jtl L #FT 7 5 o

[ #4

B 3.11 27 SPICE - &8 22 i A M T chE LA i3 B £

ez pE- MWD PITIERs LT IRy SPICE 3 4 iz &

v E AR F LR EPNREG ST & { BT F S B E

BT gk (T

13



<

=
5
—_—— e e e, — e —— -

B 3.1.1 z;x+z2% SPICE - {&=48#73
B3 AT R B A P Ve TR N2 S R Vp e
AEE S RS b lp TSR AR o B E R BT ¥ R

R¥ck L T Aeh g2t

V. =Ry x1, +V,
‘fr’
ID :f(VD)

AT - M T L A O TR Ry Sl
PR TR R Bk R

(a) For V, >-5xNxV,

(b) For —BV >V, -5xNxYV,

(© For V, =-BV

(d) For V, <-BV

14



t

—(BV+WD)
ID=—IS>{e “ —1+QJ
V

s boarg e e Ve 8% & #0F & (Thermal voltage) » 44 2 % &

_kxT
q

Vt

AR TR Q)2 () i fean AR IBY §

ISx BV

IBV >

t

I iz 2 A2 X4 1D $ VD BB P F F D4R 3120 B Y 4

R CRICE S

]
|
!
{
/]
1
J
]
I
/]
']
/]

-BV -5XNxV,
@ e Sy

B 3.1.2SPICE = &M 3] |-V #F4d &

T e MOEECE]
SPICE = &84 i i o7 RN 22 = 188 Dy cns 4] 287 5 4a 8

m o k4e B 311 from oo AT R AR 27 Ea T % (junction

15



capacitance )CJ ~ # i & % GD {o#%4c% 7 CD; iz S d d 218 - &4l
SRR R Nk S0 R M RBRTR R TR L
IR, o

9 T % (Junction capacitance)¥ & CJO~VJ~M {r FC izt $fcid &
ST o F RS R VIO B VI E - kb st e ok Ci(0)er V4
fo it dmtEe M é’gb'riir#% #c(grading exponent) ¥ 4k i * kT ik
h R FHEHTRBRECV)EEY Sl 5 oo R S A odge KM E S
05 > FEMMEpriTAadEeg MiE S 0333 28 FCA4 * X $ T 7 &
R U BRGE T O e o

% §e1 SPICE = 1848 2 i /] sU 42 4o ] 3.1.3 77 - M® Ry Ry

' 2

lp e DN
' , \
e ,
A | 1
| 1
! Rs |
| 1
| 1
1 1
| 1
Ve I |
e el CD |~ GD R, !
| - 1
| 1
v 1 1
| 1
{ b 1 /
\./ \ Vi
\ v e

B 3.1.3SPICE = &% < v | 5L

IREG AR

SPICE = #&# g R {75756 - LERERT ML EIET oL
SHcs W5 ISSVI~CIO 2 FCe A e & TNOM 5 %4 & 27C > %
RigB BN 3EK E > ¥ f.options iz 7 A2 42 (A L 2T o do¥k temp &7

ﬁ;‘fyﬁtw']“,ﬁ% P e T f247:8 & (analysis temperature, ‘C)¥g % & 5 27°C >

16



BRE AP T A FALA R R s 1

H- BIEEG EMAE o B 6 f (junction area) & - B X & & g
#c o SPICE 4% i-— B 22 6 4 4p M 9 %-¥co ## F1+ (AREAfactor) > iz % % #c
TR RAE S RN E T L e @ fF T3 R eh g8k ISSRS~CJO

AN 4

{o IBV » 49 M #c 8 ;0 4o #ron

ls = AREA x I
Rq = Rs
AREA

CJO =AREA xCJO
IBV = AREA x IBV

7 F & f 5 micro-LED #7 82 3B enfidi Sl o

Fe g ¢

SPICE - {m#¥4m ] MEEFNT d & BT im k&7 » 4oF 3.14
ST PR ] MEL T B A o B iR igg AL A B B T re Ry £ fe 3 (thermal
noise)erg 4 o T 7| HcE NHuh - IR A S TN B

i2__4><k><T><
RS —RS

TEER - ANfERAagp T E-Z HZ- R R ip A& - BT 2L

Af

T AL T S 2 s (UF noise)shd 4 o T OSB3\ 2 304p R X dede
Kenad fRE T 5 ip TR

— AF

IZD=2><q><ID><Af+KF><I%><Af
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y / N\
L a— i | I | \‘
A I RS 1
I
|
. Rs i
: I
: |
: I
Ve | |
| Ip |
e CD » GD R, ,
I I
! :
v ! I
! 1
h ‘ I
L RN ’
P d
N e e e e e e e e e e o e e o e -

B 3.2.4SPIC = 1Rl ¢ 3 f22U iR ch i) 20 B HCA]

3.2 #* LED #3|
BEZ R RN % T4 WB-ACLED 3] » 2 i g L
2 Mg d ok LED(micro-LED) 2 7 3 157F coficd] » Bl jicdfu ke LED AT

g1 (F 15353 #4% J WB-ACLED #. % i1 157 gt o

LXK 2087 F & ff cfe i LED > 4o 3. 2.1 #75F o

LED Size
25umx25um 50umx50um 75umx75um 100umx100um
125umx125um 150umx150um 175umx175um 200umx200um
225umx225um 250umx250um 275umx275um 300umx300um
325umx325um 350umx350um 375umx375um 425umx425um
450umx450um 475umx475um 500umx500um

% 321 5 20463 F & ## hfcd 2 LED

K E XK 4oB 3.2.1 =BT 0 5 BB INA WA dIFg o LR AT
200um p¥ ¢ & P T 4Rz 4e b % 5um eh & s (Finger) ko & T U G dEHR O

% > B 3.2.1 + B 5 450umx450um 3 # 4> LED B3 A B o
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- llllggll.

Bl 3.21 5 2067 F & f e de £ LED 2 ¥ Bl £ 450umx450um #i & = LED

7 OM )
7T ki@ * keithley 2400 Source meter 3 % /nik » Agilent 4156B
Parameter Analyzer * 2RI 2 72 TR B - 3R]k SL7E 4o Bl 3.2.2 471 0 Rl
PR A 15 M s B LED e 1-V o A FI L B 3 g ff LM Efs 2 e
mAE S~ 0 3 6 WB-ACLED & ™ K a3 if & gl iz

"

o

=f

— |
—
Computer cco

Agilent4156B Parameter Analyzer

‘E

LN
Objective
Keithley 2400 Source Meter
: ‘¢ 8 Prober: %_Prober
oo <« > l_L_ / | :!
Powe oo | l
Jo—
B 3.2.2 Hrd sk LED T in-7 B E P 6 S ﬁ(‘_

Bl 3.3.3 5 2 o ff 2 ficda Ao LED 0 |-V 2RI - &R ¢ A7 3R
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SEE MR LED 6 fE R4 IV § S 40T sdg % )5 § LED 6 48 4

Plectple TIRaVIr T LR BARM G P ET IR -

0.6 F —— 100um*100um
—— 125um*125um
——— 150um*150um
0.5F —— 175um*175um
—— 200um*200um
0.4k —225um*225um
—— 250um*250um
— 275um*275um
0.3f 300um*300um
— 325um*325um
0.2 — 350um*350um
' — 375um*375um
—— 400um*400um
0.1 — 425um*425um
— 450um*450um

0.0 n n »
0 1 2 3 4 5

V (V)

I (A)

B 3.2.3 #cdek LED 20 |-V $iiv &
Fli FHE-d SPICE #482 B en S Bic R - N & g AR % e 2 2 8 F
DO P |V e R T Y S d iR B F B¥dic(Logarithmically) % &
%R 4eBl 3.3.4 T AR 0 R EEN Vg Ve fr Vi #ipz BEF ~

3313324333 ¢

g |2 5Um

Log(l)

é\/m I 4 Ve I 5 Ve I 6
Voltage (V)

B 3.2.4 125umx125um j& & LED 2. Logl-V #w s

20



In( 21

I
(Ve, = Vi) + (Ve —V,) - =

|
R = 2 (32134

I
(Ioy = 1py) + (I —1p3)- I|D2
I

N = (Ve = Vi) + R (I, = 1)

I (3.2.27%)
VT ) In(%)
D2
I = ot (323 %)
exp( FlN \; Dl)
VT

TG 2 el £ LED B Re > N fe I S-8ici@ o 4o 100umx100um
Medo A LED 7R 5 7.749Q~N 5 454 Is 5.25pA - # @ 4 322 ¢ 47 4
ekt LED & 2 N g B 5 3252 B[22-27] - #-ipat Sdich »
SPICE = &g fi-3l42 > SPICE AL ikl fu 4> LED 2 % B #0314 ] 3.25 =
970 thde— B TRK E @ Fe= Modod LED o A W 3.25 + Wl 5 # SPICE
B 2 LRl kSR g 0 2 Y 100umx100um (i R £ 2 50 2
150umx>150um (& 52 & ) ot LED ficdy 7o 2905 oo it
R MASRE BRI APT g RS RS L T e
PR S S ok LED 53 o

\ﬁ A R LED® ##45

Heds 2 LEDw ## 50 x 50 100x 100 150x 150 200x 200 250 x 250
N 4.9 4.5 4.3 4 3.8

I 4, 12 LEDS 41187

Heds ¥ LED® £ 300x 300 350x350 400x400 450x 450
N 3.7 3.6 3.5 3.3

# 322 5 9457 S LED & ff2 321 ¥+

21



300

— 0.01mm2_Simu
250 b
50 ° 0.01mm2_Meas ve
/<? 200} —0.022mm2_Simu
Blue LED e v 0.022mm2_Meas
™~ — 150}
. c
o
= 100
" S
— O
J— 50
O n n 'l 'l
0 1 2 3 4 5 6
0l

— Voltage (V)

B 3.2.5 SPICE A2 5t & 2 LED 2. 9 B $E4] & gt 1 %

B 7 BB S o LED B ke B AR T sk e Sl A A g
k¢ Sk - &4 R R B (Photodiode Sensor) &z & #cde k. LED & )k e
R e BBl L AcE 3.220 TRER B S Kethley238 - £ ¢F 4 - 5 Power
meter o ¥ iP5 % - B 3.2.6 Hrde . LED L-I 444 sorr o s ¥ e Sk LED

ARG RITITREEG KGR kreF g

0.024
- —— (100um)*2
S —— (125um)"2
S — (150um)*2
o — (175um)"2
] —— (200um)"2
= 0.016 2 —— (225um)~2
o — (250um)*2
— < —— (275um)"2
S —— (300um)*2
o / — (325um)"2
5 0.008 / —— (350um)"2
o —— (375um)*2
— —— (400um)*2
< —— (425um)"2
.L_m —— (450um)*2

0.000 .

0.0 0.1 0.2 0.3 0.4
Current (A)

B 3.2.6 #cds - LED 2. L-1 Ftd &R

e gy o R d R R R Y R 16 H A £ LED
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2 R
wF

CEARTRBELZLARAR At R e O fi;'éﬁi—?]
A3t k2 BePBE R oo de e L) W ARAcR) 3.2.7 H1or 0 AP RS i 2
WB-ACLED m%ﬂiﬂ Jy # % (light output power) en 4L B > 12 i £ 4

WB-ACLED *+ & & #* -

0.00100
_ —— (100um)’
< 0.00075 } — (125um)?
& —— (150um)’
=
S 0.00050
5
2
35
© 0.00025
=
2
|

0.00000

0.00 0.01 0.02 0.03 0.04 0.05 0.06
J (MA/um”2)

B 3.2.7 icde B LED 2 L=] L d s

3.3 i3 WB-ACLED 7 &#7
= A ez e &k LED 2. JERE j\i*‘f | % J Bl B e KA %
‘e & - WB-ACLED 7 #4773 - 7] WB-ACLED 1 {73+ % 2 i3 %5 ¢t 1 AC
to DC g 4 % (Converter) » #7127 p T B A 8- 3o 4o b AR ELR b > 308
- 2p b v F e (Current limiting resistor) » F]12 ik 5 — PF & en ;
g N U iE e

/ ”ﬁ ’I‘ v K{\,/n q_‘lxg m]‘lfl AR LED q_“/u ” l_—é‘jz—g/i

F_&

#E:; E’%fr’/ﬁ“ T F L g 31"%—%’:1?‘—’]" = LR \LFE"«P\F 2 O i ¢ T S\ l}—"';E;“"E
PRAFTEBLAEFELTRAOK A AL Eag o

WB-ACLED 7 8348 3.3.1 #7177 » d & #1737 %;}%m}%}v Tj‘f’j\ﬁ Bz
B 135 Lk AR TR R R T RS 20 kG 0 B LR TR
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Meda k- LED 5 D1 3] D40 > > B w B ? eijicde k> LED 5 D41 7] D55 >
RS Sgpetg e Un e m@P 285 BT BT 2 60Hz 110V 2 s

e

I|
o

B 3:3.1 SPICE 22 WB-ACLED 7 #4574
7% % 4o B 3.8.2 #1773 o Current dp g T 7 Vin dp i ~ Tme pr TR
&> Venip 4p /R % WB-ACLED = =2 pepr /B 2> d B¢ ¥ «rig WB-ACLED
By~ BN G 105V A Fi 0 RHA 5 e WB-ACLED 353 5 B & 7 44
£ 75 S5 R LED - S 38 5 35 %k LED > B 3piief b il R

N3V TR ABREBEEYE 20mA FrcE TS5 1I0mMA> - BFH T F

MPERFX S 63% gl % e Y 5 bmsec o
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0.03 200

. - Current 1.,
| = Vin 100
0.01} ~ Vchip <
2 450 o
~ —
£ 0.00 o &
() @D
= -50 =
S -0.01f =
@) 1-100
-0.02}
4-150
-0.03 . . . -200
0.000 0.005 0.010 0.015
Time (s)

] 3.3.2 SPICE #-#% WB-ACLED 2_pF % |-V #1144 &
b §az 2 WB-ACLED % feaficd] » 3& 7 k2 i R & 22 = WB-ACLED

k) F A AR AT Jcﬁ%] digh Fep® N Yo oArog

Io(t Is(t
L(t)=ch(;( ))xAcxnc+2Nsx(A—())xAsan (3317

(3 S

Hod N3 o fficdeT o

@ Ip: WB-ACLED ¥ il p iy » 775
@ Ac: 2 Einicd - LED o #
@ Nc: > B inficd ko LED 3f#c
@ 1 SE G o A LED S iy 3o

>R
@ As: Lk ERHcS R LED & #
Lk R i Sk LED 3 i
@ M LR Mo LED R o) o g
g A& A B 326 # % 5 B 3.27 “7i¥ > iz WB-ACLED &1
ERRGRT 0 TR AW P EFREE A LR N PR Rk

PHEF - RSN AT S
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L= E@dt (332 1)
B4 3328 H- FARED P kg A SRR R T
WB-ACLED & ¥ 2z Jc.ﬁg?l A x4 & oo ot A e WB-ACLED e 1467 Sk 4 507
5 A 2 (el d B B 00 Matlab 35 449 5 5 B ~ SPICE

ALY T L R

i

EECEN R R E R e T el SR
3.4 & i&iv WB-ACLED % 33 ;2
WB-ACLED + 4 % &t g eipic ok LED B 22 2 g By chic o LED 8 -
%2 WB-ACLED 2 &% * 86 A% T » P § 4 X FlE P
3| WB-ACLED & 5 eha iF»x% » % - BF2E 572 Ffcp and Bz jieh
# LED 22 2 B2 fieda ko LED > % = B %) 5 7 b Lk BUn 2 fic e LED
2 r BN okl LED fhm fF R Bl o A R FF e F ¢ T
WB-ACLED e (s 5 2 B — pHp 4038 T K g fpid 2300 fie 5 % o
PO E A e I B AE AR F]E k45 1 WB-ACLED i B thif

/,_,_ > »J_ a 3 Ve 7 s L‘J_
ETE kA F A FE e

3.4.1 WB-ACLED %g#c* 2 4%

WB-ACLED #2k2t3t2ing 110V T2 (epF > & f ¥ B Pl Hi pba

S LED 2 T 3ops /B e 4 e F TRFF 10 & 32VLED A

BE o Ee RHRE A G 155V BT R R E 0 E e Fi 2 fed o LED
MW TR G RARE L TRE > F R WB-ACLED #-4 /2 ¥ 5 @ i

v iR/R AR EH L R LED B R F R RE > g d &R H

$F LED 45 (72t o /B E #F TR EH 5 40V » &€ WB-ACLED 7 B

B KRR L AR Ak LED - # (4rF1 341 2 AZI BELE)T

B A% ASE S LED # i FE % WB-ACLED # 3 3t # - d [ 3.4.1

WB-ACLED z_j&fa 4> LED 38K 37 & Bl 9o > E i i ficds B LED
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B #ch KR35 4~103%F > A 2L B e f ok LED B 3E8cR 3 5 1~27 3F >

WB-ACLED 2>3%%g#cs 17 1 67 4 -

Rext é 4~ 10 pcs 4~ 10 pcs

4~ 10 pcs 4~ 10 pcs

3]

% 3.4.1 WB-ACLED Z_ iz % #- LED #f #icik 3+ 7 & Wl
FAFSE BT R E {0 £ kB R H % WB-ACLED & % %,
R~ i R B RS Y e s T A
PR F R PR A R F AR ARPRA T E P
Frle HTIwien RRII 7 308 HF R H R L
PBEE o A PR Lk P Re A 5 1.24mm° & 0.55mm® &4 46
B RS IW 2 2W A A
%7 & FF B WB-ACLED fs:.z_aamg] r F R - TE o % 5B
7 s LBl R ﬁé‘i’#]%l »7t F B 342 23 p e B Matlab 4258 o
1 & §i% 6 Matlab &k B & T B iF 2 223t B e LED 3 e die B
SPICE 7 . A4%42 - B¢ Side LED[4:1:10] % 7 2 i & i e & = LED & S 4~
435 135 2 3] 10 %8 5 o+ > Center LED[1:1:27]% 77 2 i B e o 42

LED &34~ 1 3gsf3 13— E I| 27 3f 5 1k » Root-Mean-Square lyms #;]ﬁ%]

*F o E T E T 10MA & 7 #-¢ F ﬂﬁl ~ 7 % pg 1W-Ratio of area i~

o > BEO e B LED @ “,ﬁ%éﬁ’—"—’iﬁ»%’fﬁta‘% # LED & § vt g o
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WB-ACLED Chip Area i~ # WB-ACLED & % %o ffchH 22 4§l P A

PE G 1.24mm? e 12 RIE R R Gl R AR T RS E (8 ¢ &

189 37 &

Heih

s LG A v (ratio of area, 1)~ b & & ff 2 85

v
b
43
.
N
e
=t
~F
S
R

ACLED L] 1 ©°
[mag... =Ll

#Side LED
[4:1:10]

#Center LED
[1:1:27]

Foot-Mean-=guare IFms (ma)
10

Area ratio (AciAs)
21

WHB-ACLED Chip Ares (mm2)
1.24

Zave xlz file? M)

’ OK H Cancell

] 3.4.2 Matlab :# & SPICE #it#8 # = % #c2 &K &/ o
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