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Reliable Design and Analysis of High Power T/R Module Based on GaN Technology
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ABSTRACT: Combined with the working principle of T/R module, the key technologies affecting the reliability of high-power
T/R module were designed and analyzed. Compared with the existing T/R module design circuit based on GaAs technology, the

circuit design method of high power and high reliability T/R module based on GaN technology was described.
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Fig.1 Working principle of T/R modules

HT GaAs #RF1Y T/R 44 R TR Anfint v i s B
W 2 fiR . ZRT A4S GaAs DR 25 F i H TR AR
JE, T GaAs w1 TIR LA R Tl Z 0k v, B3
K2R 2 A5G 7 SR IR 5 50K,
DISC I HL - R A R BE A i o ELAR M, 7 H A
¥ b, BT GaAs g T/R 4142 R Tl A0 i #%
WA A TCA R, BHRIPRA B A YR
R 28 TN Z2 A T ZETORAE TR IR 1 . 22 065 T
Az 2R E 2 o2 . N T
il i TR 2550 5, S350 TIR e BT I BOdE LA
WE A TSR RE J A TR, RRAR T 25T St K

FTF GaN #RF KI5k i % 3= 2 i 3K Bl ilek
A GaN T RMCARR A, JEEAE 3 Rl Al
BFHET GaAs R IG5 T GaN KTl
RV L P B AR GaN DR AR R RN S B 245 GaAs
IR B A IR, AE SE IS I X 74k 4 )

B, # IR — 2R . GaAs T/R 444 H oK
M Ze &l 4 Fros , i 3235968 39 dBm, GaN
T/R 41144 s th =i 26 an i 5 iR, S o3y
{Hik 42 dBm, 2400 Bk B TRt & 3dB, 51—
Jri, BT T/R ARGl R S R A
Kt R () S 4 22 S B0 /b, ARG T 45 S
DCTCHL | S A VS i B R 2, WE T T TR
21 A S T A Y — B, B RO e T K5 S E
LMEZMT TIR A4 & S 18 TAEME LR IE R 415

I — ek 1 ) oA
—>>—>

g b} il )

2 & & &
Tl ramgk BT
5] 5] ™ | —> ¥
% 4% % %

B PR —;*::>*——

E o Bk Sy

Bl 2 GaAs At H Fg s 3T
Fig.2 Principle of GaAs transmit circuit

U

LiE)) G Ik O
K13 GaN %t i i s 2
Fig.3 Principle of GaN transmit circuit

A

n?wéfmwﬁf?“:L . =

Y

h TAESI%/GHz L

Kl 4 GaAsT/R 4lfF i h&
Fig.4 Output power of GaAs T/R module

A TAES#R/GHz )

5 GaN T/R 414l o3
Fig.5 Output power of GaN T/R module



BATHE OE 12

A T GaN HORIY RN T/R AF St 5 04 - 117 -

FEATSEPEFEA RIS 7™ 5 A0 JEAS AT SE MR AR
FHAC VAT 7™ it 2 B PR TG 5 | 7B 118 28 5 PR A 7
FEAT] SE AR ST — A BRI AR | AR ] DUA Ry -

A=A

K A AP ERRCR A N AL 4
TCHYRRCR . MR UL, JCER BRI , RBCR
B, AEEPE SRRSO R, AR R 4 Sl e fiE
PITTHE T, SR TC A AR 2 4 ™ i T SR
HikzZ—.

HT GaN H1 GaAs (¥ T/R ZH 1% K Bl Z5in L B
JCA R RS DL L3R 1036 T GaN 1) T/R 415 % 5
WA, KINRBE BT 50 i GaAs HL
) 42 92 10 > FERCR B Bl b i IR, 2
U0 L Al R L SO T/R 4 ] SRR R 1 R
2Tt TELPRE AN T, T/R 4l % 5 iE
AR EEAS, BT R B AR R AR R D,
POV TR Sk 52 B L R 5 T SR R B T R T

R1 KWERHEBETHRGERBER

Tab.1 Usage of high-power transmitting circuit components
T GaAsHIRMIR  HT GaN BkHR

TR PR B [CeLGEN
(CGENTi 4 1
RLA 38 9
A 42 10

2 GaN XIj#® T/R AHHugit

FERIR TIR A9 TN, h— B R
L1804 & PR RE A LS Im) AT, E B SE  T/R 414
RPN K, B TIR IS GaAs ik
PR, OIS LU AR, H R AR S
TRERAT (R DR EE ARG, HIFERTAL F R AR
WA NES SR R AE SR TIR 4R
Ivi) it 20 A BB ) T PR 02 T 2R 0 e ) 0 S Sl A
T, HA IR EE BRI | A —S0 R K 22 50K 52 i
PR AR E TAERS ) ARE Arrhenius BRI e
K hns e 7= S AP REAR Ak, IR0 i o R R4
MFifne PRSI SRR R NE 6 fis,
AT LAE A IR R 2 T/R 0F T SRt iy &
BHZE, Hi, 7ERTE TIR AETHRIET, AL e
TP Sh I REPEREAT A M, B 0 3 T T/R 410
FERAR | WD IEE L B AR, DA R
(T

TESBR TR |, 52T GaAsH AR T/R 44851
P10 W ZhREg . KT 30 dB Mg K INTR,
KPR R AT B — RN AR AW A
0.5 W SRR & i 1 W ShRe i, 5 —RRs
BUR VYR 4 W D3GR 486 i 10 W DR i .
A TIR KRR 90 W, &5 DI R EL 3% R 10%.,

MW, 10 GHz MBILIT, GaN s A i & Ee
iK% 400 Wiem?, i GaAs it F i AS & 200 W/em?,
FET GaN FoR By TIR 414, A 5CH 20 W Py i |
KF 30 dB M4 £5 MR T K, KB4 1T ok
A AT AR RS, A TIR A EE N 75
W, KRG HREGBCRIEA 21%, TIR A4 R SRR
Tt 10%. K5 F ], GaN # 1 TAEZ A 225 °C, i
GaAs tHF TAEZS IR AHE 175 'C. HIk, GaN ##f4nr
PLARSZ 0 i i TAE TR o

gk AT, 2T GaN AR HY T/R 72 = A
T/IR S FE . IR SCR AR , IR B GaN &
PR = ) TAESS IR SR TR TIR dLF T Sk i,

1011
100} . ]
o | ]

108 © —
<= 107 | — ]

SEUa :
S 105 ¢
10° |

3 _/
10° £ _

e

102 &

1057156 17 18 19 20 21 22 23 24 25 26 27
(1000/TYK

Kl 6 Al AR5 i G &R
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