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Abstract

To foster application-oriented professionals who specialize in electronic packaging technology and
meet the evolving demands for talented individuals in this field, the curriculum for electronic pack-
aging technology majors has incorporated the concept of outcome-based education (OBE) into its
teaching methodology. Relying on the course systems of “LED Lighting Technology” and “PCB Design
and Manufacturing”, the project is arranged, and the chip structure analysis of GaN LED and the PCB
design of an electronic clock are taken as cases to explore and study the professional course teach-
ing system and practical teaching system, so as to improve students’ understanding and practical
application ability of professional basic knowledge. Based on the OBE education model, this paper
constructs “OBE-driven” teaching with the characteristics of the times, which are student-oriented,
teacher-led and results-oriented. Through the feedback and evaluation of students’ learning achieve-
ments, we can determine the next learning goal and content, fully mobilize students’ enthusiasm for
learning, mobilize their subjective initiative, and form the internal relationship between “I want to
learn” and “I can learn”. Train application-oriented undergraduate senior engineering and tech-
nical personnel in line with the new era.
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SR EORSERE TR RIFITRER . LMo 72 LB AR R AME R 23 A T ok 17
MIBES . DI, XFHPEPRERAA MR TR, B GENEE HS 5 EEETE.

OBE # A XA N SIHE, 2R EEE SRR — MBS, AR E B H R
B VTR AT, Aoy — A E bR EIEAT AT R B0 U7 30[2]. OBE #Ur AR LA b,
PR A2 S RO A, RO 51 S AGED T, I8 IR e 5 S Eas s as & 77 a0, oA
RGN LB AR . KR, EURAR R N A 1 S A R T i A TE A (U i
Z[3]. LAV TR IS IR RSO B s, BEib. SElt. PPN E0R #eaiEsh, WA iR e B R
Jis Rl ERUBAR IR, 2SS KRB AE A AR A B B SEBLHIE SR AR B
BE, Bl H C NAEMERRERE: Pl A o R AT S BV E B B A B, 2R
TR T AR B A Je R, AR — T URFR 45 R RLAETA BUAE R 5K, I HAE 2 A URFE 45 RNt ¥ g
L BN A 2T R P B IA B (1 B SR [4] . OBE AMIUA B2 B AR IR E 78 70 TH BN 2 AT 22 X1 3 1 SRRk
P, RS ER . B ATRIENE B & 2R R 2RI — M B #s i [5] [6]. OBE #H(H e
VT ESGRIT R E, 21 R EA BB EINE A, #0 mEITihi% OBE MUS#ATH A . %
W, A WURLE SSHE AR T 720 (OBE) A A2 H I 25 45 R A5 HE B PR Ak [ 7] . 10y OBE # AP
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BRI 2R, WRSCfi 25 [ A 36 S 200l wT U [E ) OBE #U A B AT e B i 2

ARSCUAJE VR T2 B i 7 3R Y 22 B B, B2 a “ DR i AR, Dk iRss ™ f7p
A, @u R TG, ERRE” B E N KPR BOR RS2 Ip e, 255 TRIOR A
RF R, X (LED BEBAEEAR) A (PCB il 5l ) L\ iRINFECENE ST SRR R, 4
B ANV SEBRAE AR S5 0 2 AR BT RE S B FREEAT TIRTE, SRt — A R A AR “OBE BKzha”
g, Bl “OBE WEha” HEAMUE AR AN TR 2 3 000, RIS thoRE IR N A B4R
B R

2. BFHERARTUASGHERAFERNE-R

P BPRBR TR — A58 AR EAR T, B P AT e A R, AT A
FRIBORAOR, Rl 2T REEE - SR R, RN R AARRB]. ST H AT iZ %k
FENA IR HATAEE 2 R R, T B BORAVE N PR R 1 2R, SEAARIR, BEF7. IR ER
B9l

H A E e m BT e 7 Ik, (H2 B AT TR R T B B LUR . Bk e
REAUEHER, RS IR ORI R A A REAR I M 2 AT MR FE 5K s FRES AN B, il TR EOR
FRE A HER ML E R S AR, SSEAR AL, REREMEENEREAMEGH, HIR 5%k
S AR, REHEA AR o, SEEHCAMXN G, R R S TRECA R RSB R
#, UHR B RO BHUAAE 55 LA A e BB B SE AR 5 ohnifE, SR 5 S AN R [10]-[12]. PRt
FENA 553777 % b s B~ AR 7 B 5 Pt AT ML) g AL ZESRATERME BE 70 R BUKFArife, LA Al
XANAHUSHIF R, IS5 G LR DL, SN ER S B RER TR 1I[13] [14]

3. BFHERARZ UM “OBE BN HiF

“OBE Mah” #UAE EAL TR KA, Sia 2R EEPs, K ANA 557 HAR iR A &
BEATHCEA A RS B PP 7 U R GERLRI BTt [15]0 A8 JRAT o M BRAE 7 AR SMEZL T3 B e iR A it
AP S VR AR A VR P AR S B Bl P A AN IRAE B RE AN BE )b AR BT AR SEBRBCR
WO RSN, IRTHAES SNSRI E S IR 7T, TR E S Bl 2 o) B, $RTH5E8
A AE[16]. “OBE Jzhal” Htid firp, Fff OBE UH IS, E#H0HH “H” #¥ X, wE 1
fs, BIRgHe. A, BB EEemAi i, Bikdy:

1) R&Gik: MEEFR HARE R, ARG ARHE BT 5 RF 2 BR B AR AN A A &

2) TH AL RG22 A A E 22 ST BOVr G B AR ), W — BB H AT SS, B2 SRR A B r.

3) LEFAL: TR ERERERL AT DRSS B SR BB SRR, KB AR
TiH -

4) A AR RE )RR T SR AT 2 RE 0 R 5 B BEAMSE P B BETH22 203 30

5) Zioth: FTHULSHEA T B BOMEAT I (51—, R Z 70 T4k

BT R EOR LA “OBE MRaha0” #ia & B HUA M SR EUE MR, X MUK YE R 4t
AR S AT 3, DB IRA AT R OB, DLSERRII B AMERFE AR, 25647 SCbn i 7
SR HAT BB 5B AT R A AR AT AR AR U AR 5 Rl SR IR e e AR B TR
N AR X T A5 SR, R AR TR G . S AR T, RSB
H, DEA A7 O L, JFSINE BARAMEAECEE T30, 3R—TH 2 AR B b 22 S 60, I3l
IR S WL RE A Ik, B IR R M ATE e I[17].
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Figure 1. Schematic diagram of the “five-pronged” teaching approach
E1 “HE HEFAREE

4. “OBE IEzhz\” #HEHMEFZ &
41. “OBERzxIN” BEESEEHE

“OBE Wzl A B AR TSR TSROy BRI A #, OBE w7 ERAFLRE
M, B EE S SO R BT AN Se s AR K WU ST 25 ORI, R a “BUAEN
A7 MHEEY. FN, BRI 207 LR R RET IR, B eI A AR N
BRI REIIARAE,  ARYEIXASARAE 2 T H AL SR A AR B AL B AR AR, IR DL RE o sE IR AR 1A
R, HREE B S 4R — k.

fESE S RE A, UMl LURYE OBE #A B, WEMBUL AT MR, BI-AA @I — BBy > 5
REIL BN RRE ST L BUMERI 2 ST R, HUMBES HERRIEIR G40 2 AR 2 ST . H bR, JEAATE
R, IR I EOR G E A R EEATT R AR IS, 8 7> XA TR
SRR S G ANE RE, R AT AR, Xt FUNREEEA R — AR, IRAER B
BRI RELH 2242 B SR TTIOAN TR, H 07 s R R S I e TRV AT DOEAT 8, DAORIE A4 REfS
SEIR A I ST R -

StEgiE a3 UM, “OBE Waha” o BNk AR R B YT A SR RE ) AL AL RS
mCERIEEFR, gl SRR AT B2 TR, Ree M & Bhn ik, LAB S RESINIKE, R Rk )
AL B, JRERGIRE T AR B, S e o) i, SHREE A R TT AR, “OBE
WA SR IAIA s 2] R I R AN NI 22 ST 320, NSl 22 A 2 1] i LA, SR p—Ff B R K
VA, BRI E B AR, AN TR R B A B, AR Bk,
EHIN ARG, BONTT DRI 24 10 2 SIS UM 2] H AR & 58 Bep vt R, AT DUl Seprgft . i
ftpe s A ILENETT SORRBLIT 2 RN e . AR S A A SR Z XA SC B RE ). BURT R 4ELL K A
FARANRTR, RBUAEMED NN, FEATEZ M RIRIEN . M2 T, “OBE Wzh” #
FEEGHE AT S HE L HE S I7E VA5 R CL RO S A A TR IR R 4 T TSR AE B 22 5
“OBE Mz #ow AT E 2 A R DG IR AL A RS, A B T35 77 AR 2R 6 3 TUNIE B AR R AL
R RITAEST o

4.2. “OBE Bz " HESHMBFIEN

WEH AR B g A Dy G, Sl SRR, A RIAGR, £ €N, ERZIHR
GRS F i RS S AR 55 (15 2 e BUH A 2] 5 “OBE MKEha” Hepdlid g Aoyt i
FSLE, AR E R, BrA BN s Fokae /1, “OBE Wahal” #UAnsiEkprBe 50 H
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BB RENIRR . PWE AR ZATT LU “ 1™ #Ea07 ANFHEAT 08, Al” #ee07 SRl
% “OBE Wzha\” A A s, XA AN T HAT:, &Ik “OBE Mahz\” s s A 5w s
M fEFUTREYE SEANEL A 1% OBE #H #, ¥ OBE iz BIIRER RS

“Tf” Herdi ARER “OBE MREh” Heph AN, Hdh “ ARG Fon, HUNE IR H AR
Ko AR R E R R, XFFE “OBE Wahal” v m it JF N, BARITH U S i
ZORBRIRE 223 Bir, EEBEEREROHFAZESE X — HARRITH, BUH 22 3 R R R R
B ESHRR SREIIRE ST, FEE R SR AR AR R R R R i B R A B3 ) S ARG, i HR AR
(B i 1) 33 BN 1 25 52 it UM 3 Bh 22 AR FR e T H THR, X5 “ T4k s TR A
HEHRZES, “HHA” 2 “OBE Wahal” #UAmE R,  “THAL” IFASRE TR K BLIE et H K77
XS], MRERFEAR RN SEER Ay, IBMUTH B4R B0 5. AR R , ZORAINE
FHPTAEHT, RIEHIRSCR, filE B — AR, BRI BER G, ARERAE A E I
BOEABRRAIEWET BRI, BRI RS TR F He im A iR . &R 58
B A DAE LRy, R — SO TR R “BIRL” R 4ET7 30, Tl R et i H AR
BFSEEk, BB S BAEILFER RO EK, KBl T “OBE WKzha” Her i) “IWiH " R ai.

I ) 2 ] RIS DL A N A BT 3 K R E N AL, A R HOM BB R S BLSE
WREBCRME SR, KL SR AR R AL, ISR AT DOE N AR BRI
Vil SEERERIESETT A ERIT, ES@MEIR ARAENAIRTI R IR, T Y25 “OBE 5"
R 2 A e ag N “ Tk ” e T5 A BEHEAT 7307 o

)3 ) 2 2] LB BB, 51 S AR ILH DN R, 5 “OBE Bahal” #emtl, AEmik
PR R —E (B, T RE B A E AR & IE 122 I WU H . “OBE Rz #e by “ ik
FAL” SR AIEFER ARATRT LIRS B 5 26 AF 5 008 Rk Fd & 102 I H , A& x4 HAr e,
AJRIREEAES T, BAE SRS, WS s S 5 SRR B S O L SR 2 dr
g, AAEANBRENIESZ AR RS, RN ESRFFIRM T, ERA 7 R K7
FLER) ff R A L A B AR AT A ORSE R, (BRI BBV AN %, ik B IS BN 2 A2 20T
o 2R, BRI =S, BTN “AMER” B T i, “OBE R38N e 51
ARSI A BORZE S, “OBE JREha” #AM “ Tl ” Aol “MEL” IBeERr s, e
A R B B, AR ARG R, AL R T T SR ], A K
AR5, A AEIRE Bt ] DL R BSOS A B0, R A RSB R . [, T
RAOLAE A TR TIRAFI, 22 RV RERNFA, BB A T B/ AT, W TEaR
TR, AT RS TARTTE 2 (052 S SR AR L 2 . “OBE Jahal” e ImEE ML 2R, “4
PEfe” ARABBEEEE TR T, BRI HA S .

“OBE Wahal” A “Zooih” Bk R, TRESHE B A hEUm R — PR ik &R, KA
Z JUAER RO VR AR AE, SR BCR B PR NREESD . IF AR Z TR MR, T H 257 212 d 0
BEATVRAZVROT, IR0 ) 3 ST I URAR TN R 2 A i B R B 4, X PR 2 07 AR PR O 14 &
P —, WE 2 A AL, X AR A OR AR . AF N EAT “ Z oot PR &R (1) “OBE
WA e FTRAMNBUR LA T AT AR IE B E . BIASAERE ST PPHr . SEERBE /T PP 81
BBV BCRBEIOY . B BRSNS ZITMER IR bRdE, W RUE IS 4
T FR S S22 AR AR 2 ST R R B SR A 3R, (kA28 A BRI e, OR300, AR
FRENIGETr, BINEE AT,

Wi “OBE WEh” HA G H A>T S A 52 ST xS et Wi “ FiAk” SRR s
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Xt “OBE Jzha” ks s a4, FUMmTLLEN “ Tfk” #E 77 7 OBE 2 H B S A A B, N
TR A, It “OBE MRaha” #Ha M2 21 /e, (UM % B fF, F#(I OBE A EEH)
I FHAERE . “OBE BBl Ha AN REE A LS S s vt IR, XA AN e v J) AR o5 W
T AAR, ERAE DI B BRI RS, R “ERR R BT EE UM A 2 ST D
AERDIINR, IR EBIZHE T — BB 1, AR & BRI B, EE T
“TAL” FeE i, BONE DAER — A A LD “ Ttk ” B SE BRI IR B A, TTRAA “ &
gitk” Wk, RYEHRE RS ARHER i E BYET5 M, B “WEAL” SR, FHE “aee” A e
PEAL” B8R LA A O R, e iR R R BL “ 2o iR, RN REEAT VR, R B
IR S5t RERE G, AW HCA R R BT BN e . Ik, “ Ak Ui e “OBE KB
AT RIEE AT RN, B 8g “ Ik 20 AW, EEred b e B s “ e
#erJr A, ILEK OBE #A BUSRABIHFH 1 H .

5. SEBRBISDH
5.1. EMMTESSIE—LED SRS SRS SR

DL GaN %556 LED Z 2B Mttt R, LED 3458 KE 2 H &8 A VA AT
(Metal-organic Chemical VVapor Deposition, MOCVD) &k /- 3R 41 4iE ¥ (Molecular Beam Epitaxy, MBE){E i &
AR EARAEK— R G GaN 2P )=, P ESR A FAME—)Z n-GaN, #57E n-GaN shE)= EAK
5~12 JZZ & BZE, RE(EZ E T2 FAME L -FBH$4 )2 (Electron Blocking Layer, EBL) 1 p-GaN JZ2, #%
EAE p-GaN JZ LI/ 1ITO, WEME)E NifAu 1F0y p HibKk, )5 20787 p-GaN 5 n-GaN, &t n-GaN
FEHIE n bk, n GRS )8 Ti/AUNI/Au.

BT 07 FAH LL AR SEBR ik, ZERFIA], &4k, R AIRORT 5 HA R B, ReigiR KRR B4t
BHF TAEE B AR . deAh, BT SEI0 2R RO RR I, A6 (0 25 A AR I Vo v i e e 0 0043 B g
Aid T E, AT DU I AU S SR SR AT 7 R S B, BN S R B GaN Z2 = AT ITO,
B[ GaN B2 LED SEAZEM WK 2 s, JEERMES Mt i DU Al . LED 2841 p FutleR A
%J8 Ni, n HICRHEE Ti. AR EAHIKERE 3um & Si B0 n-GaN 2, H EHEZ & TR
X, HA 4 InGaN &7 BF, Pl i B4 GaN & 7% B /& 45nm JE 1 EBL (Mg #241 p-AlGaN);
55 9 200 nm JE¥) Mg 5441 p-GaN.

SEIS/NHNECN 1~2 N, 236 B R kA A R LED SRR AR R LR S8 % S AR Ty
%, T E T BRSSO S OG ARRE R S . SEER N AR EE R GaN B2t LED £ & B kAT
WH9E, FIFH SILVACO(L &5 2 4 B A SR 0 JUER AR AT S, 2 5 EAT A &l 4. X e
X MRHE X B EE X BRSO BT RS — RPROE, KAE LED MD)ZIE %A, Berlr . 8Un
FIRFE . RARrE S R B SE, 4] 3 0 GaN i)t LED MK . 782 J5 I JL45 Sk al B IR FF
B P HAMSHEAL, HhHA =DM — R 'R THRIE), 2 H 105 58 R o
BT, HERSER T NRNSE[18]. W T ALY, ZREGA/NAM 5 HXT LS5 . — A H A 2% A AH [
GO T AT AN In BAARFEMT R, ST AN In W BEXT G R f2m s — 2 AE FLAR A A A 7] B 4%
NHATETBEBEERT I, AT AN [F R E X G R B s — 2 AR A SR AR R B S O R AT A R &
FHER L2 )Z 5, A RSB 2 JEXD G R R ge e s — A o Ah S AR [R5 O R AT AN R
BRSBTS AEB A A G AR R R s s — 2L 7E FOAR A AR 5] B 175 L 3547 AN [F) &1 B
BHRPE, i AREFHHECE DGR R 5 . I i s H AR, L5515 H GaN B
Jt LED Z &= 7Pt 4 R .
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Figure 2. Basic structure of GaN-based blue LED
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Figure 3. GaN-based blue LED gridding diagram
3. GaN E 153k LED M#&XI 4> &l

5.2. SLAMSIE— FET$h PCB Bt

(ARRRRRRRARARARANRA!
O

Materials

GaN

InGaN
AlGaN
Nickel il
Tin M

Sapphire
[N ENA

SR S8 B 22 AR AR B QR I Jefe /0, AT Bikdiveit, o 1~2 Aoy —4, (HEEEh AL
AL — NSRRI Bt DU T AP PCB it . 2 TAHIDCERFER R IVEEE, 24 R Altium De-
signer BfF, i AT I EHY) PCB HLER, X7 2R SR s BRBLTH I BRI B 1 MR AR DGR A R

SR F T I BOR B AT A TR R AORE AR R, X BB RSE —8, RIERSR . KT
R BEAT FL B R R BT, AR Vvt B R I B R e AT KT R e A, JF HIX e a A i
AR B, EGSEIE N . RS RN, JUEIE SRS S L, AR AT, B E R
B, BRI AV A R LB, QI BERNIThRE, 5. M. MR B . e b BRI
Ik g ¥ )a, % TR U E B Ok HE2E1T PCB it , B4l PCB it id AErp A L, 24t
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AR SR ARV SR, Wit kEmh. PERERER PCB. B/ & PCB Witk . ML, KEFIR.
JRRESE TP [19].

4 NEFAEZH R PCB 2D B, & 5 NEEAEEHFI P PCB 2D ALl Fik iU Gi&E 1 3D &
%, ¥itT PCB i 3D &, 3D H3tfehsit224E7F PCB S At A s B BIELS2H) 3D A, " LAE W
(YRN8 A G 2 (R0 1), HERR (Y 3D A5E4Y, w] LA T-7E BUSEf 3D AT Mg AAT i, il X PCB
Tt 3D EIAL, fEELL 3D [T R A B i I N AN A DT THT

A A SR B 2 B T B HLAN LT LCD SRR BT (12,864 &I S T B %) 0 FL K
B R HL(STCBICS2) 71 Fl FiL i G IR i i 5307 P R R RV FRLES , PR FL % bl — o A PR 4% 7805 K A\ 1
BB ERERE N5 V HBE, AREAVERDNRGEE . S0 B h a3, B, maRHR,
LA B H SR AR R Th R 25 A7 A I B S OB AR, 17 LB B A A A A SR R iy TR A4 5 A
HELER R EL T R AR IR 2 SATENRERE . I B e T B L% — s I TR AR 4R 3
e, NHARMEHERI ST B, B AIRS A FBEART R A, LCD 2o 541 Bl Fi % p I R A ) e i
TR e R B 2

SATEL: | PCB B, K BV HLIE ARG 2R SE 20y 20 mil, bk Sy He s, AN FREEAT BROBRAT 2%
SRR I BT o B0 HLAM ] L ) R AR RS B T AN HEAT AR 4R .51 5 B L I
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Figure 4. Electronic clock PCB 2D diagram
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Figure 5. Electronic clock PCB 3D diagram
5. HFHT4H PCB 3D
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5.3. SEHRBIBR

SV A FERE I SIS PESEES, LU LED OSSR 0T A EL I Bl PCB it =], @it
O SLIG AINFLR SE AT 45 o FEAME SR I0 N ST 48 2 5000, A b/ N AR R ) SR B84 45, JE8id SILVACO #K
PRI, Zafhgit. MFSeHMSES, NMEhEAER WS, WA A FEEGER T, H
1~2 NA—H5E e s gttt LR, @ F2E 2 A E e 5 A 1E, Resil2A40k 2B s T
S TR PR S AN SRR S SE A S A, kA SR R IR A S R AR Y
FAR AR A ERAR, RIS AT LK 5256 Hh 2 B ) AUE e SHE A B VMBS TR [20]0 BRAL, SHAELESERG 2 Y]
T GRAT KB A, U SILVACO. Altium Designer 2580, 45 BT 2428 2 34T RT I RR AT Bl
Ak, FeoRIEFA WA, BIRAUERE S, REmEHEE, THRZEGREI[21].

6. i B {LSEBBFSERITM
6.1 MBE{SEERHF—ERTIECE

W H AR SR BEUA I L, AR SE R A AR SR 2 R, D R A TR I N
s —, FEIL OBE # i M alAE R R A A il o 52 2% AL Il BELRE 0 7 Th (R P o 22 A A T X A2 2% 7
R 75 5 R T A war, AT RJRESE S ANYEE, VAT AR, L LTI
AT

TR H R B R, AR TG B R R, AEAE TR B H R PERT [ 2R I
(A [ S 3E AT 20 #r, DL PERT K&, 1 6 B ouil, FEJT ke H A=A E e 70 45 & OBE #A HE, PUR%
RN T, R AT ST B L, IR AR, SRIEAEZORIIN RN H . X5 “OBE
WA HEER RIS RN A E R IR, MR A2 SR A, RIFEHT IR B, JT R
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