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AREGR XK RN, b, B3, AT

AR RE YT AEREAT R A K T DO 3 1 U B A S5 M I B ERANE J BT A,
TR e AT

2 MetsIRAxH

A SCA A P SR I S R S ) TR BSAR SCAE Db AN T b () R e, 3 E BRI 51 A ST A
1% H H0 B I RRASTE F T AR S Ay H AR 5 S, HsofhieAss CEUAE Frf e e &M T4
A

GB/T 1555—2023 2~ '4A B i om0 5 7 7%

GB/T 1557—2018 Tk s A v ) B 48 2 £ ) £ AR WA 28 7 v

GB/T 4326—2006 JEAAIE - FAA 5L G FE /I #% B AN R R B0 &5 1%

GB/T 13387—2009 fi: Je HAth FE PR} & b 255 i K Bl = 77 92

GB/T 14140—2009 i}y B4R & 512

GB/T 14146—2021 FEAMEZEF TR HA-HIEE

GB/T 14264 fSARMEIAE

GB/T 29507—2013 AL, R S BRI A sl R fik

GB/T 30653—2014 TIIEEALYIHNE Fr 46 it Joia &2 008 7792

GB/T 32189—2015 EALER iy AT IC AR R RE 2 1) i 1 ) 2. B A vk

GB/T 32280—2022 ik fy el ith 2 AN h FE I B shARREAb ik

GB/T 40279—2021 fik i R MM EZ I e 4%

T/CASAS 002 F&2karf- AR RE

3 RIEFMEX

GB/T 14264 T/CASAS 002552 i1 LA LN FIARER E S F A3 A
3.1

FI&43  full width at half maximum; FWHM

TREAE U v —F- Kb PR VR B8 B

4 DR

4.1 BABEANE KBRS A 6 (150mm) 1 8 N (200mm) PHFHEAY,
4.2 FAEANE RN s A (D-mode) FFERM (E-mode) WHFhSAY,

5 FARZEXK
5.1 FrfflasERR
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by 78I G RNI, BACERINIE R bR AR IA G 25 BRI RN AT 53R T E -

xR MG ERIIER
vES 6 I 8 It}
iy suke SRS 3 mm 5 mm

5.2 #ERME

TEEAS IR R BR SME F (KA IR S SR B AN TR LA 15 R 2 I RE -
®2 HREHBERRENTE

ZR
ZH iRl WARES B KA
6 I 8 I
HiZ ® 150+0.2 mm ® 200+0.2 mm I8 27N GB/T 14140—2009
XU ATH E Ak
0 <111> <111> A GB/T 1555—2023
Hal S
‘ 4R <1-10>£1.0 ° <1-10>£1.0 ° i
FEALIA T A IR 5°s- 27 GB/T 13387—2009
LR <1-10>£0.5 ° <1-10>+0.5°
2tk e A K R 4725825 mmB | op 55 5 0 eI GB/T 13387—2009
57.25+2.5 mm
AfE <18 new ppma <18 new ppma AR 57 GB/T 1557—2018
B (TTV) <3 pm <3 um SFE|E A L EREF P GB/T 29507—2013
LhE (Bow) <30 um <30 um i
EFIE S LESENTER GB/T 32280—2022
MhE (Warp) <30 pm <30 um
CHRERMIL AT E, —BCAK-10>, A RN R I e AT FAKLL0>, BEEASE R, A
X4yo LR EMIL A M5 <A-10> SR ARG ENIEE1.0° PAN, #IEIRELIL A M 5<1-10> K5 /A
K RAE£0.5° DL,

5.3 IMNEERRAKRE
HPIE b A R B A% S 0N GaN (002) A GaN (102) FRAFIEE -8 42 58 (FWHMD BN FF A R 3IHILE
AN[E] R 3 5 55 SR AN E R B BE R [E],  GaN (002) K2 GaN (102) FWHMAE AN 6] . A S04 221 GaN (002) Az
GaN (102) FWHMRFFA& 23 RE , B AR S L 3 s st — 2 1 RGE
R3  4HELE FWHM &K R 1FPRE
GaN(002)

FEEIE
Flg 4% (FWHM)

GaN (102)

<800 arcsec <1 500 arcsec

5.4 SMERRHEERHSM

SN T N B AN S RN T3 %, AR REEARBI S, AlGaNKp-GaNj2 JEEA Y 5]
5.5 JLfAISH

BACESNE P 1 US55 CRLER LS i RGN ) (0 R N 2 AR -
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x4 TREEZRRUHGINER LTS HRIER

e 6 I} 8 I

ol -30 pm~30 pm -50 pm~50 pm

R <30 pm <50 um
5.6 HIFHE

ZZpP)ZE (buffer layer) FEEJFHEM .. “4EH TS ITFER NP da B2 B AL B AME A ) 388 i 2
Rtk HTALGaN/GaNS i 45 i i B KA A | R AL RO, fEALGaN# 222 (barrier) FIGaNyyiE =
(channel) ZIMJEMR T “ i+, BAZHEARERAME S0 E1LTR.

Cap

AlGaN barrier

GaN channel

Buffer layer

Substrate

[E]1  HEMT iR R B HRINE R SR EE
AN S5 47 i I 2 P R AEAN [V RIUE WIS 3 LIRS FRLIALR A B RS IO RILE
#=5 EBERTARNAZEE M Buffer EARFERE NRERRALIFIRE

N FH &2 BE L T IR A 1.5 f5%005E HUE T IR L
650 V <0.1 pA/mm’@ 650 V <10 pA/mm>@975 V
200 V <0.1 pA/mm>@200 V <10 pA/mm>@300 V
100 V <0.1 pA/mm>@100 V <10 pA/mMm*@150 V

AN R SRR S P BE R ZE B . AT O R LS B AL RN E F K — 4k TR
IR AR KT BN R OIIE , B AR FLAAR 1 B 37 St — 2P IRGE
#*6 AEINARLFINER —HB TS, EBREFGREBHEX

N2 D-Mode E-Mode
TYEHFR, >7x10'2 cm2 >5x10!2 cm2
RS >1 600 cm?/Vs >1 200 cm?/Vs
J7 P RR <500 Q/sq <800 Q/sq
J7 YL BEAN Y 51 <3% <3%

5.7 EXRERE
BALERAMIE Fy 1E 2 TH 5T 5 ) B SR B FFA R THELE o
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x7 TRERRLBINER EREREHENK

e 6 8If
pUEZ S A3 <3 mm <5 mm
YR R KMILEIE. X5 KWMLK RI5

5.8 FRHEPHE
BACER S E 3 TR0k B 11 2 5K B F B R 8 IR E o
*8 ARIERINMERDGHUKLER (particle) FEK

S ) 81t
Particle (E4£>0.3 um) <200/ <200
Particle (EHf£>1 pm) <504 <504

5.9 REEKEE
BAEIME F15x5 um [ P 2R THPRH RS B2 () 255K BT 5 RO RILE
R TRIMARUHINE R REAEREERZEK
INAERAES D-Mode E-Mode
R RS 2 <0.5 nm <1nm

6 MIEFFE
6.1 WIEKH

HRHEIE, 7= SR N AR R = N AT

a) W 23 °C+5 °C;

b)  FAXTIRREE: <65 %;

¢) KSJE: 96 kPa~106 kPa.
6.2 RN

o HE A RS AL 87 P A JEG A5 U5 B 328 1 Hb Ak o 1) S b v o) At JE 3R A T A% S Bl A 565
6.3 HMEEBRIKREHN

15 XS 2R AT S M A E J2 AR i, 35620 RS2 [ FAREGB/T 30653—2014. i HAZED150
mm=0.2 mmFE AN E F SR 9 AR, B A D200 mm+0.2 mmElAE A E B R B9 SR (Bhi% & P EsRA
) AL A A s 2 P L 2 A 3
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P 1(0,65)

P 2(0,35)

6(:65.0) 7(-35.0) 1 3(0.0)

P 4(0,-35)

P 5(0.-65)

&2 @®150 mm+0. 2 mm SMNEFSMNEE RIARE 9 8N S4L
Ay

P 1(0.85)

P 2(0.43)

6(285.0) 7(-43.0) 3(0.0)

P 4(0.-43)

P 5(0.-85)

[E3 ®200 mm+0. 2 mm SMEFIMEE RBAERE 9 SN S L
6.4 INERFRAEEARE MR
KRGS TN B A e 2 R R, Rl 77725 7% [ S AR 1EGB/T 40279—2021. AlGaN K p-GaN)Z &
J5E SR 7 S P T AR (A48 BRXERHER S S 32 (CTE450) A, A6 0 79243 ) 4 L B s AT S BHEAT
VORI AR (B T sRANF s AR, A AR & R L 2 F L 3
JEREARLIAINE (TH %) %A (1) 5.

THY% = % ﬁ %:1(xi —T)2 X 100Uy wweverrrerrresrrneenaeeeeeene (1)
JEEETFEIME (1) a3 (2) 5
T = EZ§=1 Hj e (2)

I

A
xi——BRE NI AL P A
—— M
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6.5 JLITSEHEN

K FH B S S I A 32 25l RIS S, ARG v e FRUB S CHEAT o DA 20 AT 4% — s 25 K
Imm) ¥5X. Yo B 2 i 54 Hmapping B4
6.6 EHEIREREN

T IR a8 i R E B M A E E R E G F e, Wik BN EAMNE A A 5 13 B & 5 ] LLE 2
P T2 Bl v i KT, T8 TERA . A SCHRABER-EE (I-V) yEMRE005E B & 202
BRI, KJrESH D,
6.7 ZHEBTRIRERN

KHHEAE-HE (C-V) JEKMI2DEG, Kl /71552 E FZARMEGB/T 14146—2021. BCR A EE /RIATE
K2DEG, #7755 25G6B/T 4326—2006. FEVCKH MM (B% % 75 RAE AL , A A
P B L2 3
6.8 IIHBERQEM

KA E RIMRER TR 2, ¥ 7S 26B/T 4326—2006. 1R A SR (Bt R AE &
AR, A A7 = L 2 A3
6.9 FEREBFAAEIMN

K PGS BRI 7 Bl BH, A0 5 4% B SR EHEAT

o K E RIS 4k T E () TR (u) , HRIEAN (3) H5HER 7 Hed
BERS:

Rs = o (3)
Ko
e——HITHIE,
T REEA S (Rs%) A (4) 15
Rs% = % ]_lele(yi — R)Z X 100 «---vvvrerererrrere e 4)
JHHTME (R %A (5) i
R = %le:lyl ....................................................... 5)

v

ViR A7 1 7 e e BH A 5

J—— ik R
6.10 ERMRERFTEFRER

K a2 AR A I A1 SE F 1E SR TH R R RORLE , AN VA S S ISR F . O R
6.11 FREIHREESN

K R 77 B e A 2 R RS B, AN 77225 (B KAREGB/T 32189—2015, Pk s fo vl e £ 4h
FE At S E S S AN 7R 2 s Al .

RIHRE ) U F2IME (Ra) » A (6) iTH:

Ra = ﬁﬂi‘& Z{\lz—oﬂz(xk' Yl) _ h| ...................................... (6)
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7.1 B9
P2 S I 23 N ASATAS I8 RIS SE G 565
7.2 RIS

P e A e B T BOR BT B R T TR, R R E A AR (BT RREED HElE, RS
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XTI A A . B BRI B AR 1 XA B AT I, — o Bt bl — Frs x5 T
A ELAE 10 XA AT I, — MR £ 4 F AE g AT A o 0 v A DRI D F 2 L B s U
#10,

R0 RIS

Frs i H TR | Wik o 56 ) FVFAE I HL

1 AN J2 i R 5.3 6.3 B 7 HME By BEAT AR 0
e RGE: AR AME R AT R

2 HMEJZ P N BN 51 5.4 6.4 TEM i%: St — A 0
XRR #: B AMRE AT R

3 VIRGE =4 55 6.5 B ANRE AT R 0

T T e A = N RSN Y N NETTE TNV

4 S R 56 6.6 bR A= Huﬁﬁggiﬁﬁﬁ%ﬁ%ﬁ%@ 0

5 Yl RIREE 5.6 6.7 R — 0

6 b 22 5.6 6.8 R — 0

7 J7 P HLRE 5.6 6.9 R — 0

8 IERM R 5.7 6.10 B ANRE AT AR 0

9 R TH B 2 5.8 6.10 B Fr A R BEAT R

10 Enkich 5 5.9 6.11 R — R 0

HRIOPAFER I A SR, BT X5 U R E -

USRS i AN B R TR, A2 5 RO Z 7 dh BRI AT 70 s 357 AN S i R BN AME A 1 L2
SHY B RS P S IA AN B A AR B B[R] A0 K W™ i L pR A 7 7 TR B S AR 7 o
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a) BT R

b) ARG T2 MU R

c) IEWAE NN B IRG

d) LR SRR A

e) LRI

) BRME T ESRE R .

ARSI H A SO S B UE I 4T H

S5 TE AGLIG (U i LS AL 36 5K PR 7 b R B LS Frs 0 =2

W HAME AT e A, RS ORI AN R UK A A L AT 2 A, R Bl I
1, MHZ RS eI e A

8 I, BE. TWAMICE

8.1 #ri&x

AR ENA TR &

a) AR

b) AL Rt

OB LE R

FEERE BN AR

a) TEmAR. ML g RITHS

b) T Hubiks

c) EFFTARR. bk, HiE;

d) BifE. Bide. PR,

7 b O R PR UE I Y 2 L

a) GFEERS. JERIERHRS;

b) T

o) A

d) @ A EARS . f R

e) RO ATAT IR A A s

) KL,

g) I HMA.
8.2 i

TEEPIEFEN, ELIFU TR INE F e R 5 L)@ 2 B Rk b e R s A, 2R
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FHEH . ffa F R B4
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M & A
(ERME)
AlGaN & p—GaN R EE N5 7E—TEM

A1 B

A T7 7 FHFHEMT I R 2848 F b Ae I B AL B AP 4E A ALGaN K p—GaNJZ J& (R o
A2 FERIB

i B S L A (TEMD AR ST AT IR, SRAFA1GaNE Jep-GaNZ B FE(E S o TEMAE— R Al
TR TR SV AR E S ERRGEAR . BESEEE, BERE TR, BB EHR
RERMNACPE, BRTERES L M FRFERERFESN, S50 HRFREMEER, B
FEECH . B BRI A I R o e B B AR g R S AT AR R R T ), #EA AR IS R
B st — b R K, RATERICHE BN LT BRSBTS E A RE N S g 1 22
S, TEM$AHR T3 B mT LAY B A W4 i S AN [RIAME 2 (1) 2 S, b E & .
A.3 —RRMEK
A3 1 UEFRE

1o FH v 20 P S FE T A W A AT AR . R N AR REE PR (FIB) RGH| & MR M .
A.3.2 IMEEX

R ER AR

a) I 18 °C~28 °C;

b) AHXHEEE: <65 %;

c) IXER A N M TR AR SR R
A.3.3 i{HEX

DA A R TR 1 TC TS G
A 4 MRS
A 41 FEEEE

K HNE e T DI, 45 305E A TEMAL 22 (A RE s A8 PRI B8 RO 3 6 B A K B T ek v &2 F 1
WAl LGB AR RS, 8% AL 100 nm.
A.4.2 TEMXEE

BB b ABETEME &S 40, AFEIEBR L. BT REEMBCRE S, RS E
B 03 5 R T U . SR AME 1 T S, 4R BTE B I A AE )2 5 4ef KB A ME J2 2 8] ) ST
A 4.3 EENE

FETEMPE G, 45 P 4004 v A 0 8 T L T 2230 B A GaN 2 Bl p—GaN 2 JE i
A5 HMIRE

e AL LR 2

10
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Mt ® B
(ERM)
AlGaN & p—GaN R EE M7 A —XRR

B.1 HH
ATT 3T HEMT Bl 2 254 FH AR A B BAL X AN E v A1GaN Ko p-GaNJZ J& 2 Rl ik«
B.2 FiRIRIE

158 XS 28 S i %232 (XRR) AilA1GaN e p—GaN 2 JE BE o X2k AR/ INII AN A GRG0, 1° ~1° )
NG, 15 2 Z S5, XS ERAE R 2 T T 2 8] s i g 7= 2B T, TE K i ess i gk 26 80 HARG A HIC A 0)
5HRERE () WELLFRR:

Aem% ......................................................................... (B.1)

A

I——XHI R K

WLy TR R AT RS T S5 2 R
B.3 —MMEX
B.3.1 {Yg5i&#&

BB AT AL RGN HEBRIN A8 10 5 0 HE R X R TS (WiBruker D8 Advance) , FFHC
% B A EEARLA ThRE R AT Ak
B.3.2 IfIEESR

BRI -

a) MIEIEE. 18 °C~28 °C;

b) FEXTIEEE: <65 %;

c) ANELEEII ML TR SR SR R
B.3.3 XBEXR

AR N AR PR, 3 eis g, MURERE N /N F1 nm.
B.4 MiXLE
B.4.1 HmE&

DR i 3R T TS V1 T TS G, A i B T RE i & Pl 2 A, F RS W B A T AR AL B AU
B.4.2 HIEXRE&E

EFRAERINSAE (W0.1°0~2°) KRS HK (410.005°~0.01°) , KHO-208 BB, 10
SRS A AR 2
B.4.3 EENH

RAEFE S 2 E IR, NS EVIGSE, WS, B MRS, FHESEE
ST T RGBS BN Ry R S8, (RS 2 5 SR R UL, FR%ERE.

12



B.5

RNIRE

T RELAG LR N7

a) FEREIRTEL. R KT

b) WA E
o)  MAHHEIC K.
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M & C
(R
SMNE B B K R A 75 5k

c.1 Bf

AT7 15 FH T HEMT I 2R 28 0 FH R AT IS BAL X AP AE v A1 4 2 25 B )
C.2 FHAFE

KB SO I R o K K OB E A NS GYRIRURAE S AR T, OB S, #06
A R GNC T, AN EAE SR SRR . BEEFE SR IR R 8, ECR MR 2 R
NAR L . RIS, D62 S 2R G ARSI B3 AE Z 2l 77 m) B ASWTEA T3NS 8 T AN B AT 40 FE SRR
L, WO FE AR SO IR A RE A M 25 o 3% — 8 BR AR SO KRR SR T, W DA A
=B, A155 0P R GG R SNE A S i R i
C.3 —RRMEXK
C.3.1 {U&5&%

15 L A8 O Y6 IR R G R A N Rk 2 R 48, ANERE RN T 1 um.
C.3.2 IMEEX

I ERUNTE

a)  FRIEIEE. 18 °C~28 °C;

b)  AHXHRREE: <65 %;

c) BRI K ML e AR SR A R
€.3.3 i{#HEX

DURSRE i S B TH G AN AE o
C.4 MRS

ety BALHE LR 2

a)  FEMABISERL. IR KR T

b)  WSHG

c)  AMIE TS R i A

14



T/CASAS 060—2025

M &% D
(R
Z:hE (Buffer) EEIREAAMNSFE

D.1 HH

AT 75 THEMT B 234 Ao IR AL B8 AN 4E JrBuf fer s 27 HUE K J FELIA AU .
D.2 FHEFRIE

HEMTAE S i i 16 Th 28 84k, L A S S A 10 SR TNt 35 A S2 e R I TAE He R, ) I 2 SR FE i e —
MNEARIIK o 2902 2 B 5 27 HUE IR I I R AR 2 2 B 7 MR I 2 TRl — 2 HE &, = —
F 2 ARG, MIERIZEZEREERBROI-VIZ . @K %EE 5 X p-GaN JZAl GaN#
2 RAEMNZENE TN E, FHURINE—IR.
D.2.1 {NEH&E

{EF AT DA AT Bk A IR R - s (T-V) T2 1) & R AREN E I SRS T, WiKeithley
4255-PMUE Keysight B1505.
D.2.2 IfEEXR

a) IIEERE. 18°C~28 °C;

b) AHXVREE: <65 %;

c) AXERZEEI I KL To AR AR . AR
D.2.3 iRHEXR

AEER M NS R Ci5 4, AR VTR I 48 FE A 5 X 3 T T s G ) i 8 i i
D.3 MiXLE
D.3.1 &EEEHMRH

TEGaNZR YT 4 s Ak .
D.3.2 HR-EE (1-V) iz

TEAH JEC AN it [ 5] 3 THI 4 i FE A X 35820 53] e ARG e A7 A sy A7, BRI 8 R -H R (1-V) Mg )2
SR LN
D.4 #MIRE

et BAFE LT N 25

a)  FEERISETL. A% K dn T s

b)  HA-HE (I-V) HiZk;

c) MBI R,

15



T/CASAS 060—2025

M R E
(B
RPN E TS

E.1 H#W

AT THEMT D 22 280 FH AR A IR B AR S v 7 B v BEL KTk
E.2 FERIE

KA ZE (Transmission Line Method, PATN i FRTLMD M4 E Fr 77 S f BH . HE It iR 2R 2L T
FEAM BT AL, EAR R FEIRAE A L AR FR IS 52 2] P BH ) 5200 o 3 R SH S50 8k 4] F BE 2 A0 R AR ) ) L AT RS
SRR AR O . AETLMINGA Y, I FEAE b B2 — R A RNl R itk JEREn A S s, A
B %A FUM 2 8] (1) A R AL IR o ) P I Al s A A i 2 B b B A BT LA 5K, T BATH 5
P BELAN 7 B L B

DASETETLMIZE ], JCASERY SR R (1) R AR D d 2 fis L O G 1. 1P

...... W

E E. 1 %EF TLM KA MERT=E

WM SAHAT AR M B (R, FTLAMSRIR BEHEAR IR (L) ML R:
RL=%L,¢+%L ................................................. (El)
i
Rs JrH
W—— K
L—EMKE.
R 45 T2 40 A5 B AT 45 21 77 e e FEAE
E.3 —RRMEXK
E.3.1 {X&F&&
R EARR-HBE (I-V) WERIhRERE S S HU ST RIS & B dE T I
E.3.2 IFEER
IERERUNR
a) HEEEE: 18°C~28°C;
b)  MXTREE: <65 %;
o) ANERLAEH KR OB E SR A U

E.3.3 XHEXR

16



T/CASAS 060—2025

FESRCREARN N T T E, #H ST RFA TIMIAE R (R F5 R s s N A 4 8 s At 5 A R TR
M, FF FERR L 2 S5 T a5 RS RF R R, HL SR b 18] N B R 47 1) KR i fk
E.4 MRS

e RALFE LR 25

a)  FESNIISETY . FRE B S

b) IR A TLMAEE 5 12 A7 e b R~

c) MR G EE K-S TSy BB BEAE

d  MRVC S EIER

17



T/CASAS 060—2025

M % F
(B
IE 3R B8 R AR R AR 77 7%

F.1 B®

AT T HEMT 2 28 38 44 F R A I U AR A0 2 30 2 4 805 SOk A o
F.2 FERIE

KRG J5i%, PR R B 5 6 TS IS AAR 7E P PR BEAN Z1 4L 5 i 3 T A TS PR . Sl P R
AN A7 BE OO SR SR, o R RIS U 2 ER 4 B . St s BT e BUROESEE T, JelR S
AR EETE R —AE TiEE, AFRRBSEEANRE SEIE FORESAAEESR, BS54
0 S (R R AT 23 SRR, FEAR R . B H IR SEEE B BER DG EUE IR EOR, R =
HERITAG LA PR TR 1 MR, 8 B TR B S F0R bt PG AT LU AR AE SR, | hil B RE i
GG RS S
F.3 —MMEX
F.3.1 {Y85i&%&

1 FH 2L A5 61 RSN JIAS 71 4E 38 b 313 T RS R G 22 3R 0T (0SAD & FHAR 6 A8 A Cln
Candelafiill R4 , B A A 62 EUS P AR FIAOTAS I 15 4% o
F.3.2 IFEEER

IR ER IR -

a)  IEEIRFE: 18°C~28 °C;

b) FEXTEERE: <65 %;

o) AN EE I K ML TC R YR SRR
F.4 MR

et ML N2

a)  FEREIETL. IS S dn S,

b) UGG IR AL bR S K A AT B S

c) M SRR

18



O = PR HE ARG kg B (CASA)



