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LIGHT EMITTING DIODE (LED) TEST APPARATUS AND METHOD OF MANUFACTURE
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Embodiments relate to functional test methods useful for fabricating products containing Light Emitting
Diode (LED) structures. In particular, LED arrays are functionally tested by injecting current via a
displacement current coupling device using a field plate comprising of an electrode and insulator placed in
close proximity to the LED array. A controlled voltage waveform is then applied to the field plate electrode
to excite the LED devices in parallel for high-throughput. A camera records the individual light emission
resulting from the electrical excitation to yield a function test of a plurality of LED devices. Changing the
voltage conditions can excite the LEDs at differing current density levels to functionally measure external

quantum efficiency and other important device functional parameters.
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LIGHT EMITTING DIODE (LED) TEST APPARATUS AND METHOD

 OF MANUFACTURE
[scisER]

[0001]  ZESHRATN S MRS (LED) 458 - FISEMS » 4%
U B G RR A Bs BUR EIRE/E T RS E B BL 4588 (LED) [EF)
b B - AT R R - FE— I > B e — i LED SEEIhAE
I L EHEDEE_ E st E— M B AT/ NS SR 2 #8 LED (uLED)
SEECEE - 8 LED (%R e BER LB SR (MOCVD)
i BN R L - R RS R S R
8T » ZETEHISA LED SeE UM B FInAEE S —RS% © BTG - ik

~ (binning ) ~ FEBBEMIE - RUBEBHI IR EEEETE R/ AT -
CAEESD

[0002] ¢ —##E (LED) EMFERNDER BEHaE - Bl S -
LED ] RAAMERE - ZCBETE  (RERE - (TEE T r e Bt - LED
FRE A B IRIR C SRR T AESCRIES - ERSmER - FEOGE
KRB RSB RS -

[0003) AEsEs Ryl » (E5F M BB AIHEE LED 2 BB H -
[29P%]

[0004] 7 LED SLERIFRHAR » LED SRR AEONETERET
SEF A 2 St A B 8 4 A BURE T B AR b - FEANE IR ~ TR
W - e KB BRRPBRA LUY S48 LED 45 - RERILEE
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EAEAE REVERA » BB IS s FRIU RN - IR
FAFTEE LED 38R » (R R RATE) - B86177S - UV B¢ LED 8%
FIELEE (GaN) MRS - S RENE Ly RERRERER ALY
FAES (HVPE) SUESVARRZ BT GaN 247 - BEREME - 7
BEF GaAs B GaP B5f- BT BEI T ST |7 GaN- GaAs BGELAL -V
AP E S AT (RS — AR EHURR - AR
2 BRI ATEAIFTAERY LED i RaEr I - Bt & i -
Z#5#% LED (OLED) HE/HfS -
[0005] 7 LED $&fUmasasyizn » ST & e Fatts R s
. BOEERE R TENY - —H LED SHRRE SR  EREERE—
LED B LIS FI/FEiS5A2. LED B S aaE R8N LED B S 2%k
FRsE R, - B EEATaRE s A (R FraRE
BiEfE—IL) - BB 5B EbE EE E R D EEDIRE
SR - i L2 B3] LED SESE A NS SR A RS
| EEERIEER - BOTE - BAE— LS 250 pm Z LED 558
(BRI —ARSEHREL LED) B9 6" SR &R 250,000 (BT - 55
TESERRHER - £ O ERAEE—F LR 20 pm 248 LED 4
B MBS EN L2 S5 40 EEsEE % -
BEES A ERES EUT T HEfTIhAEN: LED SEHIBAT 1 -
(0006 832 B HaffIFI FFE B A 7 i A
AR SEA R S B ERRE /B E R Y
B - NMERT 2 SR ESEER] LED Bk FHERVESRS B
S B A8 34 7 LED $R8E 0 — BARR & 2 LED B85, REEY I £ Y
W - AESE O - BERSERE L S A B 2 FA LED &
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T TE IR » T A BB LS B AR LED S5 iy f5—%
RS AT - BEEARANE HEB TR SBT3 LED SHAR
T A2 AT (integrating camera) FEFTIREERE (k) - BGHR
B R T MR S TR - DU S » SR B RER T
FETE IS SR i LED 5 -

[0007] 75— EHZ % PARRRE T GRB R R REE
EATHEE LED 5B SR E R B AR RS AT - SRS
SR o3 LED 5B B NRE L B S A 52 M I
TG A R R - TS E S — B -

[0008] S 1y (R IR BS B TR e BB R A (E PO R B v 2
F (Alom?) % LED BB - B AFRe T BRI - 5%
P SRR | TR - (S EA R
TR B B AT B T BT e EDRMRTT AR © BRI
SR RS TR 0.001 F 10 SR 10 Alem? 2 KB
BT I A R Y Y A T -

[0009]  FELTHAEHIB T AT — BRI T EBE— T
BESHI LED 5508 s B - R RS, - ORISR -
R RS SR S — LED 558 - ER AR B B ]
REIFEERE RS, L S - S S TR 4 T LED
B LR R TS BTN - R S B S B BT e
B RSB BISA TSR - BUSE AR - AT BRGERSR
VIR T 2R EIHERIEER - TS LED SE HR R TSt R A
B H PR A S B

[0010]  FHELTHAERISA T MAElZ X — 2R R T B
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HBTMBE#97E LED SE8IE PO/ THIREEIE, - LED BB mEIEE -
SEE 4 BIRE POIS RS RIS 7 12 25 R A e 8 e B A
R DB ETE L SR M S THOBE
[0011]  EILTHEEHIER T A B H Ak i (R /B F A LED 8%
| BREZ RCER MR AT TR - SRS AL
IMEER 45 > ERLESSSERES 8K LED SEHEHSEAENES
WF TIESATHE] LED 85582 /NA LED S8 38t fEsy NE 20 - A it
ARSI S e TR ST B IS E— I L SR A/ NS ABL LED =
FE—{A] F/NE 10 pm BN 10 pm 2 #5581 LED - 5 PSRN 3 FIRE
By BT 2 5 B R AR T R (R H T A S B -
PEREEHR > DEFIFRRBRASE - 2 ER iy R s
| WEERL EREE R L S E R R R E R R TRE LER
BEEAR E 2 A LED 258 - A3 B B R I AR o BB T
EH T EHT EE (85 LED 558 -
[0012] AUASEAARELY AR SEAERIEA (C1) I
BEHIES -
[ = EEEREA ]
[0013])
B 1 R LED fs S sEmE -
8] 2 BR7E LED B BRI N> &7 LED S ERY LED ik
R -
3A ZE 3B EoR B HEIERENES B (L LED S5E1) LED i
HAZFRE (A) RAESEE (B)-
4 R B IEERE(L LED S5EHEHY LED SO#R » ELrpIEEns
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N

B8 B B R B A S R R & B T TRTEA
THEEHIS -

SA BN EST S HEN 7 275 4 (| LED 5681 LED S£BE >
— RS S EHE -

SB ETE SA 2 B HEHIRS TES BN -

6A BREEEAEREA (C1) BHFEY BYEA/EA (1) B
B~ R (T1) PEER - om/EsR (1) FEE: -

6B BT EE 6A 2 BABREA (C1) BHIFFFIE ARIEFE LED

7A EE 7B BRI MBS - HHBEEEESER (A) K
LED $EE SR (B) -

8 BN E NN FIENEE (Alem2) ¥ dV/dT BRI -

O JER o PRSI S SR o R 22 i P A Y B 22 B
T &5 LED SEHSHEY SHAR EROBREIR I - | |

10 BRI BB RE T B NS R LR R -

11 R LEEHRIB B C1 ShEeHIs 5 ErO B -

12A EH 12D Bl BHE A BRI | UEHERT] -

13A B 13D BHEfl2 EE A BHREES I (IERTTY1 -

14A E[E 14D BREMHIZET 4 ERBFETIHERERRES (200
msec ) °

15A RSB TH#EAR b2 478 4 (§ LED 5581 LED S£E/F
BRI BB SRR B PO R A A D R FEAE
B ORED TR VS REBATERELA DC RETREIE -

[ 15B BRI 15A 2 EHEBIHE TE AR -
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16 BT RSB BRI ENT -2 475 4 ( LED 45581 LED $£E/E
AN R B B - BT A B P S I -
AR A B SR R RS & AL DI AR VB = EEA2F DC (B
AC JE=TReHE -

Bl 17A BRSHEST RN [ &7 4 {8 LED 5581 LED B/
< — RSB BT - R A e N S A RN -

B 17B BRIE 17A 2 B AT S eSS -

18 R TR 2 475 4 (8 LED 558 LED S5 B/E 2
— RIS B S N A A S Bl NS -

19A E7REE LED /5  H BB E AN A BaUER Y
RGN e B AR S IS B ERAE -

B 198 R MESA 7 LED §5% » B4R B AR SN
TEER R B AR B A o [ T b R 2 S S 4 & TS
 EEHE -

B 19C FER{EIE MESA B LED 5 - H B A B Emas /NG
TEERETL - BRERIEE ALY - EAEEE A 198 -

B 20A JER0E F S RSN A EAE S ERE -

Bl 20B EREAERAEEY () S8 BRI BN SiREmE
RS RS - | |

B 20C B AEAEBNIED (BH) RES (&) 282 S
A B SIR B  E ARE A RS -

B 21 BREREERE R REEZ Data, Ti#LAT Data,
fH CHBIEBESME) 2/ NMEEPEE T LED 4582 i /7E -

B 22 FER C71 SRR S e St e s 2 ] » HhR



201841278

v

gL LED f5is IR F R g) - Z(E R B A LUBRERIHER -

23 o C1 SHAREIR T e = EnE 8B N A » B
Hleseg (- H GRS A AET LED F L S HET TICE

24A R BA MRV NER RS BRI E S - RSN
RRSERAERHIME R &Y LED ML 2 HETIERIEF -

24B R BRI EEEEZES R EED] - BN

ESTREE R ERIME B 23 LED iS22 g TIERIE -
[(EhiT]

[0014) EHARFEE TR EHAR LED ZiE— 588 - £
—EiT B LED (REHEDE fif8 (OLED)  Hri il %
SeSEEHE LS, - OLED ¥ —(B/ESkREEE A B MR L FIR
HEZEL/E - OLED EResEWal ASMamateh B 8 Fl DI sUs A ss a0
e AT RS S B T EE RS - |
[0015] 53—l LED {REH4PRA Y LED » Hrh G2 5L
BRI SR AR N — RS EE N BT
FIE - A OLED » BRIy LED f— b (Bl Al sk i f
FEAES - SHUEIES (/W) B2 3L aiatineues
LED AR EE s —% » (ETIAEE AL - AR B E
TIEFE - B (GEEE) FRGIBMERS A RS SN R B S S B
BAEFAR (cdm®) BN - BEEIFGFEEEE (nt) - BIEMZETE
EFHEIITTRNN - (EECIHAIRNEREE (Alem®) » BYIFEZ B
R IRk H B AR TR T | SRS -
=5 (IR LED $578 2 BORT  (iEa e At T » Bans
PHTE TR (IQE) - NESETF4ERE LED S5 /8 R RETIR - S
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BTHR (EQE) ERBFBINTCBERUFFEABTFZSE - EQE
58 IQE % LED S5 7 SR AUKERTI# - EE TIFEREE (RRIREA
BV ESIEAETEE) T » LED 858 IQE & EQE SIEZ T/FER
BEIGITIEN - B RAcE T B H e Te B
ST - TEEEFREET - RERET KBRS S AT E
4k (WBIEHERTEAS) CEMBREIRNIE - SERFEN -
TR E AR - SR A15EE L ACEEs - A BREEE
EEE N 1.0 B 10 Alom® 2 EIHO(EMERS - RIS TR T, SSERZHT
W
[0016] Zfi<maa 1ED SE¥ W RNSEER T - MEREETR
SRR (ETHE LED - B RBAR RS BRI Y thasThak LED BEA
FIR BRI MR s ~es (LCD) &2 &sh=R LED - f—TEfEmT »
| ERPEEEY BT LED SURRSEE TEHAE 400 X 1,500 mA THE(E A
HRELARA 1,000,000 cd/m® &7 BAEE o ZHAPEES Y B3R LED JGIRESESE
75 LED 5B SRS IS B8R 52 B E T R T i
{F - ERAEE Y (RThER LED $57 58 R AR IR 8 57449 20 £ 100 mA
Z TARER FEBAH 100 cd/im® 2 BHEF - B PEASY (KI5 LED YHE
ST E LED 558 0 SR IS SR T A H o B T
BLITHIRR(E - SHRAUEIAIEEYE » E4EHI LED &bk ) » Hh 1 mm? Sk
REFEEEIIAN - BEA LED SRrA/ N EEERA IR » XA
EEF I mA BAR | RS BB - BRI LED ShErE
ST T 2 R R AR 50E -
[0017]  %%7k » LED BFSREEMTE « SRUTFHE T B
DR BERSEETRES B TV BER S SR AUSE Bt - SATT - (R B A AR
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-

e~ (LCD) REREEic BRI - iEMFE(F "LED,, TV kX
HEDIE - (HERE LED FERER GaN &2 5% LED DIAREZ B AR
Jek& (CFL) BRIFAREREAEL - MEGREAREEN R CRERE T

TEZ LCD Biffy » HREMRRERE AN A G TR AR

L o BOITTS » ALCE IS EIERRL Yt LED Bt ot REEHES
AL B - KM (SR ERE) (PR kS E R R B AT
(EIE SRS M S L TE A bR £ -

[0018] & LED %5¢5EEh=, LCD EREH itk CFL B kA
R A ISE  (HEGE IR o R « % LED HaY
WEEB I ET R (FEAZ LED 8B SEERGTFREILT)
IS AAEMR R {B7EIE LCD Rl RS TR ERSER
R o H—EEEHRRE e —/ R - BEE R AR
213 (EFMTE > R Ti4E GB » Bk » G Ti4E RB ASRES - B ifE
RG) HKEHG—EEE M - HAESUEEERART REE/LCD Mt
R - DL  MEEOEERHE D TAEI 6 LED TRBRRE L 45 1/6 -

[0019] HEEMAIRATIRT A s L EIR B REN TR A E
WS (RIS VB B ER ST - 450 LED (R A MBS
SRR AT RN - 7E/8 LED BBt - B mEE e TR
P2 /NI LED 558 » (6T DARIEEES A - TSl P BEAE
% (1) I EAM GRS UV-LED (FRE » 2554 GaN) LIEEmEF T
g EAGRAY 0 R/R (i) WRAEBEEGAYY LED (RE > R
a2 AlGaAs ~ GaAsP ~ AlGalnP ~ GaP » FAjiR#kta,Z GaP ~ AlGalnP - AlGaP >
R FEFAEEY ZnSe » InGaN ~ SiC) « ZEAE—HAIE T + #78 LED SR
BB TR SE TR A SRS A RAHIEE -
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[0020] BB BN LED 2 B s s (R » (3
e RSB B SR, - IS — B (R R
AI7E B RIS A b R Al L S 5 AEDhE BB A LED

S - I BE/ERE S B BAER T A LIS LED ASaEm
AT AR RN, - AR TR T B AT
SEHATAR -

[0021] AES98 2 EHEBIRE TED SR almsag R A as st
LED SETRESEEEY 15 - BETE - AR — T
FAESHAE L BIBARESEE LED - s 3% LED - {S375% LED B/30H LED 5
BLAR - |

(0022) 7eRTEERHIE - SEERETHIL - 477 » SLEE RO
e B S A P — R S A T R A ST R A B AT
NSRS - 7EDI FHhe - MREEAIS G « R RSN T S
4T+ LIRSS T B - FESABIRRT « RS
BT AR B A R LR @R U SR A3 - HEeA
HEes T EERD , BEEAERITELY Y S - AR
PR AR B —EE R - Fi - 5 T R, &
ARSI LS B AT F—EH - M5 T
55 B HEIT LAEE A AR AR - A5 - ALREE T -

[0023)  AARSCE P ARE A8 e 2 b T B
SR R T b THE— BB E L ARSI - S, S
B b R TR RS T, B BRER—E T
o — BT SRS — R AT A — RS BN A8 - 75T T2
— B T R R T B — RS BN AJE -
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[0024] ZAF$HH . FELEHEHIR M LED SSERERG  Hrh LED 5ERE
e — P B AT E SCEEEEH] RS 2R EGHE K, - RS
B - TR RIS — RS SN SRR C°1 THREHIRRA BR - Hid
A TE A REARRR( H 4R 8 (E LED iHigiCsE] H ml et S 2N HER L)

- EE - BEEGEEE IR MR SRR - 2241 E - 4 MOCVD
A RIAMISC#E LED FEE EROIMIB B R MR =
B % » EEAS R PR ARSI S8 LED 488 f8 2 (A E M BEAR AR 4
TSR - F5{ AFE MR - BRI FIASERE] LED ZEERREtn i
RIS MO AR o BB FI RS - A0 FSGE— St » 75
MRS EE AR ER VIR ER LR - SR T

- EEURAPEING B — ERE R PR DU A TEREE TR B SE] LED
S8 - SHb ) TR AR TR - B C°T RTA LA
BRI B ARSEERNBR R EHASERE Ty (P10 51K

~ LED Bt OLED SHEETE ) AiTee ST R — i F AR R BB E
2 e B E AR SRR (C'D) %ﬁ%ﬁﬁﬂ%ﬁ%&ﬁﬁzgﬁﬁé’ﬂ%ﬁ °

[0025] MREAFPEEOIREERLKIEERE LED HERS
% BREAEBEEEER RN BETRECRINETEREN T
£ FEF I M e R T R B A C1 hBelst i — eI AT B
IR RERY A LED 58 - AN HEY » LED A58 R E i (&
iR R EA DARTTEREER R EAN AR E TSN B AR A ELE
B BAt ST B FE THEERV B RS - JREREL - (U 5 BE LED /54

[0026] EWBRAMAARZEHE S e B i R BEERE FElT C'1 ThaE
B B - SCEENRTROERN EE A/ EE - HEFERSIRIFER
B ERFRE LED SGESMES BRI EORIIERTAAE » AV T 3R RRATE
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L
[0027] 2&F&[E 1 FM: LED 104 HytEREER - S EETRK
n BlfefR/E 100 ~ fEA/E CEERSETHE MQW RFIFE) 101 DIK P
AIfg 102 ¢ P £ 103 « Jb LED f5iSe LA v B S S R TR Eon Al
AREE - [HEE - n ERENENECHFLEINE - fEEZ L > LED ¥
R & 103 (BiEE 106) A H{EREMRC /& 100( ZiE, 105)
B - 755 LED &5 0 n & P G/ REEE H ARGV E M
- BRIATHNASZ I B A EHETRS - A EGEERES
EH (IFER) REREEFER LED SSE g EHEN T EAA8EE R
RIEABZ SR TELE - fERE 101 ZHEHREEML ARt EES
N EESEEM SRS - ¥f LED fEET R GE AL - [REIR
MIRETERES LED (RE T - DUBH R iR F e SURE s
HE - ARENRARERER - SERERTCHERS
[0028] 7£ LED BUEH - [ AEEMIAPER T3 H RAVENRER
L HEAESTERTERDHEAE T RELE LED 2E - 2F(E 2 fit
FAME 1 Hz LED #ERBRUEE G AR EHIERAR 201 RIS LED
FEAR 200 - BRRIRATEE LED HHAL ~ B R EFs » vIE AT RRER R
JETU - HHI(% GaP ~ GaAs ~ GaN F:AR - BGEEWNEEE A RAixfby (SiC) £
BEMERENRIMARRERY - BEEI P8RS EERER RN I
A REAMN - LED iSRS A RDIEA TEREEERS 202 (ZEEEAIH » n AUE
) ~ YEFIE 203 F EEREEEE 204 (FEHEE I - P AUEGR ) -
[0029] 2 Z LED FEtREH % EIE B8k LED &% - vl FHEEL
B ~ T ~ SR BUE A BRIE LED SUE Py N TEBFTEA/N
Krige (@5 LED ScERTIERE - 25(E 3A K& 3B » A{ERTE LED &
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-

EERERASTIENT 301 LR I SEAIARA SRR BIATVEY 308 SCIRHERT
= LED $5E - BIERARY LA YIS CAISRarE THIERE )
DAY RS E YA ERIVEELASHS - HIE LED 4558 30 SEm
B R 8 - ZEREEERIF - YBRY 308 S iAIZe R I
& 302 H aRIHEE T EE S 310 - 45— LED 4578 300 TEILE A EE
VE 306 [EFIHEE P /8 304 & P HBJE 305 558 S L E BEDL
307 LIFHESEE C ThREl: - FEILERIT - RRIEEEH = LED &4 > 2
T2 305 FIRSEAIELERS (1T0) »EHE - SEUEHBEEY
EAUERERTTA - EILRIT T » SRS EHEREYN > A P BBE
HERSENE BB 2 LB - LED YR bLRS pi i SO AR 2 ek
IS, - B E SR ORI R SR ] - (BRI B B
25930 LED f5#z LED b A53R0GEE N TTEERHEI5E LED 2
RRBEH B © HAR  ETIRAEELAEY, ~ (ST R -

- [0030] B 4 BRSHEEAR 401 » Hh LED S5 (hoRACRaHE - 18

R 405 BAATREESR (B B ENEE CEFE A EEERL ITO

B BN 408 - (HFTEEISERMIE - (BRI 406 H:68
ST b B A AR TEE AR 405 - P AU 404~ /EFI/E 403 ~ n J§ 403
25 RS 402 TRV - ARSARAEES 408 ¥ ARBHESE A
Bt A 407 - GRS R A T E I S E S R P A
=3RS LED JBHIS, - % (JER8) SRS (4 7E LED BL58E
= S LED @ ThAE By EmaE - B BB D B 2 et e
S T T -

[0031] [k BELI ATk AR E Y st A - AT
S ATHESE 3 28 4 F1 30 LED A5 LED i -
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[0032) ABPAEHRESLEREALS S8R 3 ErE
B : MRS - B METE - B8 SA - BIR S01 BT (18
1)« ST EERE 503 BARTI VEE 504 ¥ —EELIEAE 502 KI5 -
SN E L TR EE - B4 - AEEEL - Rk
B -

[0033) BRI EEEERIES03 H ) E/E 504 2 BIEISHA

- DUTRSEATEREES |

Clrp =8 X &/1tq (1)

o

C'rp (RIS AT EIAES (Flem®)

£ [REZZE R (8.854x107 Flem )

e FNEBIABHELE (EEH)

tfFNMEEEE (cm)

E—EHI - NEEME EEM SR B  NEERE
W - BIERRASEHE - HNESRAEE SN -84W - AW
FE A8 (ALOs) & BYi MEE ISR - 7E5E DC WSS 15
T BEANEEEREEE S HE RN ERAEEE  NEEERE
TR N B AT DC (R - FEELHRET » SR EE AR » &
F T B R AT AV L BE RS & % LED 8578 - B4R » WA
.~ SRR -

[0034] FERZBEE SA BT 501 FrERETFSSBEE LED RS
505 » Eorb n SEEEESTHNEEAR 506 ST LTS 507 RAEE/E P S ELE
5 508 « R4S — LED %8 v B ARIIE R ER A A EEE 503
R AEEIEEL 507 A (BEEETSAEREEY - AmEERETE
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B —EEEEEEE 503 B 507 R - BRATE R - A
) LED S5 EEERIEIG (REE): 503 B2 507 2 B « MRATY - 7
= SRR | BRI R S04 2 BIBEE TS S LED 5
BT 508 2 BIAE LIS R 503 ZETES) LED TAEATE 508 2 K
RS - 72 SA T+ MRS 509 H AR NIRRT
o B 509 HERS AT FABAMAE (IR EREANCE)
LB MUY AR ZERRE - BB RS/ G 504 R
B 503 I e IR TEAT 501 - ATRERR 509 AT AFEIEEEE= IR
TEEEEREHCE (Car~Cr) - BRARHE Y RIEES - FIIR 509
105 B FL RIS Clre 5 Cp -
[0035)  Efk 500 A e A Ha BB R TE SB o~ TR 510

(I 5A Tz 503) EEEEHEER Cor 511 - REAREEE AATHNE
T Ager 2 LED 3278 512 - BEESOBISHG I Iusp %5 LED 55 512 I -
SSFABLEE » [ LED S SIS B - 3 Crr R HA(R
¢ EVTTTRR Aper B/ B SRR 509 2 AU HE ©

Clyap = €0 X &/ tggp < (2)

Hip

Co (IR FS AR (Flom®)

g, [RELZZE 2K (8.854x10™ F/em)

o TR E AR A (SRR

tyup FRRIERUEE (om)

il

Cesr = Agsr  (C'rp % C'yg) / (Crp + Cly) (3)

C'EFF = (C'FP X C'gap) / (C'FP + C'gép) (4)
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Hrh

Cerr REZL LED Z£ERAGES (F)

Clerr (RIFEATERENESX LED SEEREAEA (Flem®)

Agrr RE%R LED S5EEE (om®)

SHAZERITE RIS  FIIR 500 BT ST H RIS Cur ER

Clep ©
[0036] YR Lipp 513 REFEE Jep BIAETES
It gp = Cpr X dV/dt (5)
Jiep = C'grr x dV/dt (6)

b dV/dt AREEIEVE 510 B2 SA i SR 507 (KE 5B e
MR 2 R BERUORE - BRI R - LED 512 (R
FEEE: » AT - BT B - ISREE I A (RATAEH -

[0037) [l 6A R/l 6B i ssin B B A F
Rl BRI, - ARSIt 2 e 2 (B © e AMEEY
(FEWSTE 02 ) RBOBIEES T (ZERSRE 05 &) - EVRITEEGREEY I
DI FAEREEY TTT B BT MR ST - 47T » SIS
A TARAE - TS D BT @ 2R
BRI -
[0038] 27 6A  EHNE-FHES 600 BrBEENTY - 7R
o » FEEF T IS 0 6 1L 0 25 V, 2 TERYE aV/dt, BISA - HLRMsinises
X (5) JEBI Tuep FEA B ELATERE Apre 2 LED o » RARBER 6 JGTE
B JuanVEA - ZERS 0 - BRI TR V, EE £ - R
A0 o TR AV/Y, EEEERAE - 7ER R - T
BEAR— R -

et
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[0039) [H 6B BrfrEHIFsILRIREE 6A ZERENNTUAVEIER
W Iep B0 - ZEFEER T HARS - ARBER (5) 0 BREER Iuep BIHTUE
LED 558 - #EREES T SI-ETE 602 - FERSER 11 #ARE > Tuep BORREETHFE
= 0 BEHFERESNE - EEIELEE & rhiYE LED SE 2 st
{5 F 2R B — B 28 LED B U B - SARE R AR

(IR TR AR E LED SERERLBINE - FLEIEEREER T
T IERERR LG - RL - BERIIAEBSIAE to ZRTHBEERSAE 6 218
RS TR BER B G R SRR RS T  - DL R & Bl E B s

- JE{EREER 1 HARTE LED SRS SRR -

[0040] & 7A /8 7B BRABHC MEEKY - EEEREDD
KGR B BN - LR HREGS FIm e B 5 s« # 8E LED 25
B EA—ES - BEE 1A BrEEAERE 700 HESUIESINER 703
ENEE 704 ZEHISHER 702 - BB 703 SRR 705 - [LAERE
TR B T S A e 5 e RIS 706 .~ R EiEl LED 2&1& 707 HY LED &
STHEEAR 701 - FEHE 708 BRUASBIGERL 702 LA DISTINERHEIER -
7B BN REIBAALE 709 - SL-PBRI IR SR T - ELEAR NG -
STEEANE LED SEE S R MBI AT B R -

[0041] HHLED E4 2 LETHERRRIAYAR LED & B I3 LISMR
BT RE Nexr B PoprMext X Petee © BB nexr SCHEETR B KEEIDEIRIBK
R HAMBEERFEE U - LED 458 < B2 ThERR LA T BB D =RAHRR -

Popt = Nex X Petee = Mexr X ILep X Ve =ngxr X Cgpp X dV/dt x Ve (7)
B
Pop=LED SLELHE (W)

Next = LED A= TR

17



201841278

Ve =LED IEMEERE (V)

FERFRAEE Attt (FEER D) E ¢

Eopt = Next X Cerr X dV/dt x Vg x At (8)
Hrh

Bope = FEFEEZ 1 BARIEES 2 LED OBRE (J)

[0042] #RBRER 8 BOEMIHEEHEE—FTEH LED &R
ETRCERELOIRIE - SR ERFIRER EERESEN 6 BEFRERE
FEZZHE - REMGBURIRE Vi CRERMET LAY Bopt » AT EE A8 Joep T
BOtEE (B2 mexr MR ) RUHBAR - BERE N AT LB A= HIME] LED 2
B REREEREE I LED SEEHEL 0.001 & 1 Alem” FRRHEME T4t
BRE) - HEMEE TR S RAME T HNIHES R S ERE Y FK
B

[0043] FEREER I HARE > & dV/dt R A EREEEZEERR
MARS—EH - fELLREEIHR - LED & X AR B8 KRR
BEULE Core EITIE © /5T T LED AREEZR W5 [REHE Z ERAE -
BERFSLA RSB G FTEEERSTELENNARBEREER -
R RRAlE . LED RO R ERETAGRIE L HE - EERER > WA
Q. Shan 2 A\ ZREES T Transport mechanism analysis of the reverse leakage
current in GaInN light-emitting diodes ; ( Applied Physics Letter 99 » 253506
(2011 ££)) HYFWACRAEET GalnN LED Z&ﬁﬁﬁiﬁ%ﬁ%fﬁ > I#l 2 JRIRTE
ZR T 1 mm” LED 258 FRYAH 1.5x107 A 2-5 V KEREIRER -
FEY 15 pA/em’® - IhR RSN ER R U R EHE T At s e
C’1 EFIERZE, -

[0044] &SEAURE S MR /ETE I TYHER] :
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o GEEMREREREE (ATCHREZ RIEEEEREH
LED 483 2 HORS AR (S3RaaR) -

b. HEERBEREMETRR (EINEHKRIF] LED £H) -

c. BRFRFIREEBS (FTEERNEAR— KBRS TEERE
53

REE I A T a S — EE PR B S ARSI SRR
4 B Z75ET 2 PointGrey Research /2 EIAYEISE GS3-U3-23S6M-C - 45
23 HEGER (1920 x 1200) EEFEPHE - HEERIERFT -5 psec £

© 31.9 sec BELEIE - #EiR 160 EEAE/DATHER - 1/1.2" ElERE= ~ 12 (18K
firfk~5.86 pm 43K/ 72 dB BjAEHIE - 76%E T4kER( 525 nm )~ #5 32,000

 EETCETHENAERG T o-ZRHRSER  FEEEME nxm (EEY
M R DA TR BB RSN i SR R B AR B AR B T At
$LNEYERER B R % LED & -

-[0045]  HRUUTES BEEA 3 um “EMWNER B (&=
3.9) o M EARRE B R TR - A REUEN RS L BEE
SEIERFSELATIHEREE 10 pmx10 pm BN 10 pmx10 pm 2
LED #i& - HE{ElRE s AiREimg 1500 (REsZERE « Cre JHR 1.15
nF/ecm?® o

[0046] {7 500 V iz Vil (ZR[E 6A) - TEMEHRE RS EERE
F + 45 LED 2 AR R AL |
Eopt = Next X Crrr X AV X Vi | (9)
[0047] SNFBEIEZ 280 H 8 Brst W BRSBTS
CEREE - BHIE » HBRBBEAR 60 psec (FEEF 1) IE HERE)
Z+500 {R%5 » Bl LED J§7F 0.01 Alom® THUERE] - SR M IS IAERHI
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BERAZ BT (IR » 7E to Z BT 10 F 50 psec) BRMUE RS HSAERLER 1 fEmC
(IR0 » 7E t 2% 10 50 psec) BEfK o MRHELRMEER I LED SUIREZ 210
ERIRFISIIE RS S  ERTESHREA R AR RSHER
EAIHER AT S B SRR - ASREREEY I 7ER R BREA
PSR «

[0048)] 57 7EPEER I HAMNZ 2 iiRiE - FIFIS 6 - HhigmER
RSRER AR REREE o BHITES > FIF 10 pAlom® (FR(ERTEL
IR 15 pAlem®) ¥ BIZIREREE K AV=500 V> £, 6 THHIEE 60 msec
BN At o HEETFER 0.0005 A/em’ B B 0.0005 Alem® ZIEANBRBEET
75 16 EE SRR EREEE -

[0049] {5 FI LA B S0 O3 R iR A LED S5 B WIsi A% LED 2B 5
P B TR > SRR SRATT R © 18R LB HIIR
IR AP B T AR T A 18 IR R R -

[0050] ESfGEtT3EH BRI TEER S R R —FEeES
B HEUTESNSE

a. GaNLED (#7410 nm 2575 65% s E T305R)

b. VEigE 3V

c. Eopt= 170 nJ/em2 (ngxr ~ 10%)

TE89 3 VAT T » 7eREER 1 HARIRS A 3.5%10" (0 F/em® » B4R
BEBRAEECHELETHEHEBR 0.65x3.5x10" f#XF/om® 5
2.3x10" {EE T/em’ R IR 1:1 FORSRE, 100%I 850K ) -

- FEBRBORSRTT » 5.86 pm SRk MHRHEEREE 78,000 (HET - HHMEEM
AR WG - EEEERYERESRENESOLET S JITRER
18V, B -
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 [00s1Y BEA 05 fIEESE (HSEEIMNERNEAMEY. Edmund
Optics BLERYAIGF#62-911 TECHSPEC™ AR (V&SR ) (ERER] 0 K7 21
mm x 16 mm LED SRS S fEm T S22 | - (HAIAEsML - TfE
BEHE(R 175 mm B AIFLAARAR 90 mm - FETIAEEI 47 st B0 1.7%
FOREI SRR - BT TR E TR 23x10" B F/em?(5.86
pmx2)x0.017=5.3 ke %35 - b BUTHIEBIERE N LHEE - EHFHR
SV, ATE— S U ERRE - R - AR - BRI -

[0052] Kt > ABELAE LED SEBARZGECHME  SIREETE
AR B iy N2 B R T SRR - BHHE—I L BIE] 250
pm ZEEA LED $E - SUMNIARGLNER - B 22 GRERLEES

. — LED S&E AN ¥ERER T = » —E#E s A] &3] 960x600 {# LED Z5& ~ 240
mmx150 mm SHRRETRRERAR 6" BERAR ~ iRk - ZEELEEIT » VATV
/N 100 V B FTHERAR - FRSDER ISR - BORIRESE RAS -
B R R P AR i Y B P B A B R T R B P s
TR MR -

(00531 #FAEA 10 pmx10 um LED S A/ N2 0 LED FEF > 45
RIS B FIAEIRIEY 960x600 {8 LED S5 9.6 mmx6 mm SR -
BB 16x25 (S Bs S5 EEARE TR SEEE 170 HEEsE
B 6"#A LED 4K - 3545 LED #5188 —BEHE R4 - AIFSHBsE)
— RS R EET RS P TR R BOR 1 SRR
EHH - BEITTE - 58 16 BIES R AT 25 FONTEDIEE
HISASE(E 6" AR - HLHFEFERSROHIEARER O F45/E LED 558 - MR
SRR AEBIEIER 5 -

[0054] s BEHEsI B O BREAA/ MBI AT b FE L 2o
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TR D B S TATIRERIRR M, 900 « 34K 901 FEAHS LED B
BEELAR 902 | HrRRMEEZEEEE 903 BRI B ER ELIERHS
FRER LED S48 S RS PR — AR BLZE - Beg A B 2o 904 75
M RO 2SR Ze 22 R, - S ES R R TR A — BRI
S RB MBI » RS AR SR QA Car « TR
BRI ED 904 JEE 2o BB R BB S E IR
| THEERCER - EER D ET R B 005 BRI - &
REZE - 75 R B T TR Y L TR BB SV - B4+
FEAEEAM, ~ BT R -
[0055) 7ES—eiEfih » E 10 BoRmAER LED S6E R
1002 _FJ7:280/NEHR 1000 B HREAHE 1001 4HARECHAR - S50/ IR AT
SEERSE RS 1003 FHRSBILUREREEAR 1002 - ER > W7FEEA
B~ SRR -
[0056] RETmEEME 1 K 3 Bl BHIFT I ERRRTNE 11
T 14 th o ATFRHERG: ° |
. B 3 pm &Y > C'err=1.15 nF/em2

—

10 pmx10 pm LED ZE A/N ¢ 1.15 fF Cgee » 15 pA RIARERR

N

3. 0.01 AJem® BT IR,
4. Vi=500 V (60 psec RHFHFEIIEIR 0.01 Alem” BFRFAREA)
. 60 msec EHIEER |

6. LED SEE(RREMEESHT 10 pA & X FIIREEIRAVIEYE — fgs

FTfsE A A2=R2CE Spectrum Software (NIF{EBEEAEMEET) &
WABMEMIRRAS 11 §9 SPICE BRI -FELL_ B T —{E 10 pmx10
um LED 8678 - (8] 11 R B E > ErhEREEE RS V2 BBE) Cor=1.15 fF -

W
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LR BHERE S LLIFE 60 psec FE 0 REBEE+500 V » EAREEETE 60 msec
PIE+500 V 3EE 0 V - BERF V3 RE#E » B BTRESY
BRFIES 2 BB - ZERLEBIT - HRFZEPEEY 1 28T 10 psec BER L AEFEER 12
#% 10 psec BAPH -

[0057] [ 12A E=[E 12D BRbEER 1 1Y - REEEEER V2 (E
12A) ~ LED #EFA{REE ([ 12B) - LED HEEFAER ([ 12C) K&k
HERIE V3 Z BRI EEE (8 12D) - 25 12D - HEEEs
PHRFHEBRBIIAZ AT 10 psec (FERGRIEN_ L2 FFRE+10 psec J2) BIMK - 7E
PR L2 BRETET20 psec R - FEIRYRBEIARAI+S00 V (B to) RHE - 721
P B T HAR > ELFERHT+80 pseco LED SEEFEFART+250 mV Z EFI{REA(
12B) LA+10 nA ([8] 12C) R{RIEE - ILETEFFTREAY 0.01 A/lem® BITAE -
RSB0 psec % » EEERMKIE I B LED BHEES - AERHE+90 psec
5% BRI se LR Y | BRI A COUIRE RS - IR
BEHGBAIALL-10 pA ¥ B IEIRERETIRISNE - [ 13A EE 13D BRiR
45643 60 msec 27 B EY I A TEAARRAOA A RE R 25k B 13C SR ALEF Corr
1£ 60 msec AEH+500 V Z2HIAEZR 0 V BY-10 pA [REEN - fEERIFA
#3160 msec FER[EIRT L 1 - EIAFTHIERIFS] - B 14A ZEIE 14D BRI,
FHFRTE (200 msec) » HER 4 EEHIFY] -

[0058] WEEFLEBEEIRAS DC REERIHEEHISARE - B 15 BT
LED 5B F{&4E DC X HEiE AR AC BTHRENEES - 25
15A > 35 1501 FHEUF-REMR © SiRcgs (J855) - EEEEmiE
1503 EABIHE TR, NEF 1504 & —EHEAEBE 1502 R
ENUA TS LEREIEN TR NEE 1504 - BR - WEEE
1k, ~ BB R -
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[0059) HiRErEEEERIR 1503 HAEY iR /1MERE 1504

Z FRIRE B TR B EEER

C'rp =8 X &/14 (10)

Horh |

C're B HEMEEES (Flom®)

£ [REZZEB R (8.854x10 F/em)

e RMEEAIHERE (EEH)

RN ERBEE (cm)

IMERREGRGERLIET LED Z5EE DC {REMHIE < e REARY
BEREER py - BEBIRIEREIFERFRE < PR E BUR & % & % pa » HRUEFAATETEAN

R
R'rp=pa * ta (ERIB-FFHL47) (11)
Hrh

R (RSN EAERERERE (BT HLA5)

pa RGN EE B (BUR-A5)

RN EEEE (om)

BT RENEE T —RELREEESHEMENEENESR
0 #3 1 JRER-D BN 1 JRBR-A 5 B K s mi T EE R 55a
g - BA 81 < MEHE - | KB EIEHEKGEE 13 MV/em 2B
ZERERY IR DI (FBET) ARRFEIEEER] - FEHAMESF - R
FE R R IBMER R MR R - BB - 4G 1 B/ EH
BRA R AIERA R B 2558 nIFE 3 B S s e
BLIES Tt NMERZIEE -

[0060] FERZSEME 15A IR 1501 BRI TEN LED SIS
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}E 1505 » Ho n SELEEESEAR 1506 EEE S FBIEE 1507 RIEmE P i
B E SN AR 1508 - (55— LED 8 L BEEARHE TR TBEAE
FEYE 1503 RSt FIEBRYE 1507 Bk » (DR IR TR AR M e TS ) 1502 2
1506 - SHAFTEEREAEEE - A2 LED SEEHERGREE 1503 &
1507 ZRAMEIEE « BFAMARRE » SRAB/E 1504 SUREAESEES 1502 2 BY
BRI BT LED fEEEHBRTE 1508 Z BRI A2 B 1503
HTESS LED BT 1508 2 A EEAS - 28 15A - ERET
5 1509 HARE NOATRRII - B 1509 JER S NAAZ A EA MR
BIEMRES (FIRBEAEREASSR) B MOEEMR E L BT
ABE 7 22 B - |

(00611 E#ARY 1500 MR S RERY BRAEIL R RIAE 15B o - BRE
1510 ([ 15A t1i2 1503 ) AR EHTR(EAE A S T U TR ST An
ZH— LED £& 1512 » —(lBA R~ TR, BRAEE 1504
(Crp 1511) B—(EEABRTIIRNESE 1509 (Con 1513) - H—ER
S EIRES K HEHER RSN EE Re 1514 RERAE
Roap 1515 ZFRIREAK - MUE ETEEIRAES 1506 2 BEVE 1516 ([E 15A
th 1507) SEREERE o B BACKR R AT IG HANTAEYR Lep 1517 2 LED S8

1512 - HBRER Corr EMRZE RAHE Awr FUEIRN EEELHIR 1509

CEAHERER
Claap = €0 X & / tap (12)
He
Cyup FRAIRY (S EATEREZ (Flom?)
g, [REZZE AR (8.854x10™ F/em)
& AR VB S EAR (SRR
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tgap 'T/%FEE B%IEJ:E ( cm )

=l |

Cerr = Agpr X (C'pp X Clgap) / (C'pp + Clegp) (13)
C'err = (C'ep X C'gep) / (C'rp + Clegp) (14)
Hr

Cerr RE L LED EERMEGER (F)

C'err RS ENEFENAESX LED E£ERSER (Flem®)
Agrr 2B LED FEmE ( cm’ )
HR T ES R EHRRETER -

R'GAPngap x tgap ( E"k"ﬁﬁé}ﬁj\) ( 15 )
Hrf

Ricap RERNE < B EEVER (BR-F52057)
Peap TRIFIPR & TEFHER (BIE-A57)
toap REIFR/EEEE (cm)
HAESHITREESRETER
Rerr = (R'ep + R'gap) / Agrr (16)
Hrp
Rerr ARG REEERE (BUR)
[0062] fhpRfH FHEl 16 A5 DC EATHREHIEWER &1 -
HIRAERRATT
1. SEREA/N 1 25 umx25 pm
2. BIRABENERF
- 3. HRRMR 25 um - EF T AIDIZK (>1 JKER-293) ,
4. FEHENEMERIFEMREEEEES ROEE 10 mA/om® 2 HiZ
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DC Rt

S, B EAS R A A TS C BB AC (JRE0)
e

6. BIBER 5 o’

517 1601 RIS LED STHASHE 1602 + Hr n BB A0
1603 SERHEE SR HI AR 1604 RSBl P SRk THRNARAE 1605 « BHG—
LED 558 - [0/ EIE A EAYR 18 7 H AR B 400 JKEK - ZER1R
1606 F FELEVA 81 2 ERAGAREHMER B DIk - TTESHEEHARREE
W% - 5 LED BB FT ARy AC & DC AR 1617 17 -

(00631 DC [EEMFEEHEIFTERRE 1607 HRETETEEL Vo KR
ELAR & EEIHES Ry 1608 ~ S EEEL 1609 ~ fHFRSVE 1606 ¥ LED 45E
ST R AR LED SRS E S 1604- SEH 10 mA/on’
7 DC RIEEE + 50 mA ZBEEVRIVETHAS Ry - 5 Ry SEEEES 100 THLAH
SR ATEAE Co 1610 FAUBE AC IKE » BIBTAA 5 KV MERE
Vies » 4 DLk b2 BBEHERYI 25 V » 11T LED BB 2.5 5 3.5 V A - /8
P - SECHECR IR - TREIRLLAES DC B RE Y s
BRI F S 58] DC (RS A ST AR5 8
S R -

(00641  REEHIRIEE 1611 AR & AER 1610 40 S IR 2%
i - (55 1 0F 2 Oy » BSBIRETTIYE Ry <Co Mg B ATE S AR TG
EIHAT LED S - B 100 TECE, | F S5E{E - RISt
1R 100 psec » ELRIEHE LUREG AR THIRSE LED 558 F S TR EE
BT 1 - 72 BT R + #30 DI KRB S TEAARA 14 0F - 7EA. 100 mA/om?

{REERHE 5 psec » HIJEME LED SE6EEIRHT 3 pC Bt HABEER 2.4
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WC BT - FIR DI B EASMRY 14 nF » FIESIUES BAIR
#91 oF « J8 1611 FTEE 2 EREIRERERHRLE 5 psec PURIEG 2400 RES -
fh T T RS AL AR LED SEELRN DC SR AC JHER
CHREHIBAARE - B4 > TAERL MR R IREERE « By, - (SR -

[0065] @EFE LED B2 T AR EN Tt T4
T » (EVE A EAUSEERTAY - [ 17A BRs—Haf 1700 &
FR7ESEAT LED 5578 1703 2 @8 E LED SER RS T SIS0 1702 977
EBAR 1701 2Z3E0W) - 7ER{E LED SEMEE (TEABHhFls &
Bl - 0 @) T 0 A 1704 RAEMS 1705 SERC RN AEAEE -
WA 1705 EETEEE 1706 - SICEEERHERE 1707 REREE

1708 « ZELLEEBI - A 1700 BRI L LSRR EZE LED
SETE 7 LTI - FELLEBICE - S R RE R RS2 » AT
P HEE n B 2SR 2R 1800 FREMER - 8 17B Bt
EAE S  BENERE  SERS 1711 - AR EIES— LED 5B
BT AEAS H A EASE Com - AT BERETIRE LAR0ET
C*L HEEHIS - BB S » (2 SRR B IR 1704 S55HRIN 2 /18 1710
] - EBJERVE 1706 BEEEIEIE 1707 AHIF)(E & FIHEBEIC S HAYE 17060 Z-500
V3 REHE 1707 0 0 4500 V) » BHIRG: 1700 Jkhzs stk g
AR AT BRI BT -

(0066 7N —EhafirF - C'L ShEEHIEIR Al FEFT A 17A ZHHIEE
RERUISTGERE » EIBIR S ST N 7 PO AR S - 7RI HERID -
STEER B /B FI AT A VS LED 558 - SIS - A -
EEE - BTSN T E E 17A 2 EE 1704 B 18 B
BLARRE S BERER 1800« B B4/ B M BB 7 SRR 1801 AR
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FOEBREERE 1806 ZER 1803 AYIEES L » I EEAHERA L2F
RE{E LED ££E - 310 LED & 1802 - ERRER » EMRAFE
FREERR 1803 BETHEERLR 1801 2 @ MR T AT LR EHIEYFE
HEBRF - BERRNERT  BEENNEE/RANANRER 1803 B #
FAR 1801 [ - FkR (RFFEEM 1803 wiENEE) BHEHSEHN 2 F 4
DEECIRTEER SR B RIFR 509 18T Corr K Corr' L JTEE Crrra ° BH
VIR 1805 RodiTsss —BIRYE 1807 2 B4 1806 AUHBAR 1804 357 CU1
TReHIEVERS - ERYEIR 1804 7 2wt 1808 RORIRILEEAIH -

BRME Crrr BRI SCEERC BEMAREE LB/ FERERRELL
FATE 17B - 2BHIM S - XHEAREEES 500 um ZEEA (8~10) B
C'errz JEFRAHG 18 pF/em” » LL Crrry /1M 65 45 o Vi 2 BRIFSHREEIERHI /58
BN BERMERHEIEREERER - BHME - HIERIE 1807 AT H 0 58
ERENZ+500 V» i < HEEAR BB ERVE 1804 ATAE 0 -32.5 kV (-500 Vx65=-32.5
kV) THREEE) - BEE O HEERNCEBRERR 0.65 MV/em » KK
%7 1 MV/em & HEZRRF - DU 5208 - LED ZEE K EE _EEMHEEER
Ef B /o {E LED S5 S SRR AR PUIEIEEE 2 BT T E1T C'1 SHRBHIER

AR IGBT » MOSFET BiFiiesc EE B FRENEM 1803 MBI EL
x ° BESUIHAT EE 36 kV (S EEBERIR2KE Belke Electronic GMBH (7
BITrEE HEME ) (< Al5E HTS-361-01-C (36 kV » 12 A S REW) KEISE
HTS-361-200-FI (36 kV » 2000 A S KRR ) IR (GBGTP R ERE Tk
R ERSERIEE R EATE CL eSS 2 BRI - $5Y 6" 4R
MEARKRG320F - HEESH 16 REHT » 1 CVETHERRRG 27 By
HZSETURHMR 830 pA - L RHAETTE SR EEBRIERAEN - #
FASZH8 HTS-361-200-F1 2000A BARA » AT E5E 11 Alem® BYBFHEE CI
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B - AR FITRIEELAEMY, - SRR -

[0067] [ 19A Z8 19C BREAERE AR  EAOESE 3
[EEEMEELISS LED £548 1900 4L0I855 « B 19A R LED 5546 - 200h
EE5 LED RS IR TEENEAE () FLESH LED A m s
BB (J&HE) © Cropa PIBLEER Corry Bl Coon 2T 15B 2 Copro » 54411 LED
S5 1901 875 LED A5t NE PG SASaRE n 6 1902 (1245
TISA B EL AR S G ~ THE5 p JE R p BB 1903 ([BH) -
198 [N - Sr BT AT S AR ZS Copo BEEY - TR
B I, 1902 FTREE SR 2 ooy HEEL - KRB0 IS E 3 BEEEAR 1904
KCHBZY Cool BLECEEE 1905 B0 » %5 LED S EUESH0AE 19A th s
B ARERITRES TR B Cups + Coou B Cope B — B RIS
ERRELA - SIS - B RS 75% (A
FERURETRY 25% ) > HI Capo = 075 X Cuopa FL Coogs = 0.25 x oo * FIFAKE
BRI B Co REAEER » AT » BREER MESA B8
ik TERTERRE N (FEREBIE - 75%) « AR RAREE A S ES T
e P T LR AORETE + [B] 19C i FSBFL i B NE B
S - BN A B R R R E R LR LS - BB LA E
19B -

[0068] f:FiE] 19B 2 filF] LED MESA £5HS(ES %0 LED 5 -
20A [ 20C FEARBIBR 2000 - HEAH A/ EA EHCER 2004
HEHEMR 2003 _ERYSEE I FRYTEETER 2002 A =& LED Z£& 2001
¥ =TT - FEVET - A 2004 FI{REES LI/ EE 2 B
2 B TR S ST AR 2003 « JHETH Co BUTHEEE (25) 484 /MBE
ALICE
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[0069] 20A BoREEE(E LED 458 H 35 ERFERE R E R
V, 2 [BEEREARR 2005 - [EEEMR 2004 FEHEEBRIKEEEER V, -
BLEIRRRE 6A ZFEER 1 2 IERISREREN RS FE AR 2005 » M BRUEREH
BRI SREREN R EME 2004 - R V, FEHEAE E L LR - 20T 3GE
—IZ TR - [B 20B BB ABIRER - P ESMRER 2006 777EH
ICEHEZ Cop B EFIEAZE LED #EH - AR BEEEE LA
FAEER > FIMEE A ZRIESEBES - B 20C Br&EZ= NS Em
i HEE R REAEER V) C EREMEA RS BEIREM
2007 » EIEHEBZEMRERAEER V; CEREMESMS 25 INER
2008 -
[0070] ERrIFESSHNBRGHE - TRIMEEEE T FFERER ([FHER

B ATSMmEA L) RS ERRIE - HIER 1 IS RER
REFATARE 20A B 20C 5k - BRERIRUTT ¢

1. [& 20A ({f]f LED £8& - EE5HIR0)

FEAEG = Cra x dVy/dt

Vy=-V; X (Cea+ Cps) / Chot

2. [ 20B ({7 LED Z&& - ER5HE b2 SIRERK)

FAEG =Cp x dVy/dt

V,=-V; X Ci/ Chot

3. [E20C ({Him] LED Z&(& - (Bl et b BTN EMR )

HEAEG = Cie x dVy/dt

Vi X Cre == V3 X Chot - V3 X Coe

BIRATE =B/ > JLeo=E ABAERAER » HPEREER MQW
i HEEE BRI EE -
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[0071] (E/ERXRFHRHNEBESEFER C1 8ANES  BEH
20A 8 20C ¥ LED &5HSEE Bl F RSB Sl i e |
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LIGHT EMITTING DIODE (LED) TEST APPARATUS AND METHOD

‘OF MANUFACTURE

(2]

Ep RN EESE S E T B (LED) M EL S ArIZigE
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€39

Embodiments relate to functional test methods useful for fabricating
products containing Light Emitting Diode (LED) structures. In particular, LED
arrays are functionally tested by injecting current via a displacement current
coupling device using a field plate comprising of an electrode and insulator
placed in close proximity to the LED array. A controlled voltage waveform is
then applied to the field plate electrode to excite the LED devices in parallel for

high-throughput. A camera records the individual light emission resulting from
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the electrical excitation to yield a function test of a plurality of LED devices.
Changing the voltage conditions can excite the LEDs at differing current density
levels to functionally measure external quantum efficiency and other important

device functional parameters.
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