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The invention relates to a domestic L-band GaN solid-state radar transmitter

YAO Huang, MAO Rongxin
(Sun Create Electronics Co. , LTD,Hefei 230000, China)

Abstract;In order to cope with the demand of foreign chip ban and domestic radar, a domestic gallium
nitride (GaN) solid state radar transmitter is designed at 1.2 GHZ ~ 1.4 GHz. The domestic GaN power
module is used to minimize the transmission system and reduce the weight of the components. Strengthen
the high reliability and maintenance convenience design of the equipment, further improve the online test
function of GaN power module, so that the product has high reliability and perfect radar fault diagnosis
function. The monitoring, detection and display functions of the system are added, and all the working
state signals are transmitted to the main monitoring, so that all the working states of the system can be
displayed on the terminal, so that the operators can check the various working parameters of the
transmitting system and judge the working state of the transmitter through the terminal interface. In terms
of suppressing the second harmonic suppression by the harmonic filter, the test results show that the
second harmonic of the output signal of the transmitting system is less than or equal to —66 dB.
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T H b5 (gallium nitride , GaN) B R g4 11
e rkERe, EPr E& R £ RELBE L 1FIE
TOBiE (silicon, Si) T H45 7 i A R, H 2 E
LIFIR B AT IR St DR 1Y A 7™ 2, R TE
H EERRBNAE GaN T8 1yl b, 81y GaN
DA P A AE AW I HE 10 T 3. AEBOR & R i 5t
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D7, GaN 2 SARK & 4 BR— 2t R ZE R W RHE
WK S, 2020—2021 47 H[E], 4Bk — L6 [E 5
IR T GaN 555 = AR R & T A 7™
Tt H a0 g BN IE SR A - SR 0 (com-
pound semiconductor centre,CSC) FIHTHE bR (new-
port wafer fab, NWF) J- & —Fh 200 mm F AL 2R\
AL T2, P AR IR A A Tl 0 R

S| AtE bk, R E. —AF LB B = GaN B & FALHAL[T]. 2 & F4K,2024,21(2) :82 —88. YAO H,MAO R X. The in-
vention relates to a domestic L.-band GaN solid-state radar transmitter[ J]. Space Electronic Technology, 2024 ,21(2) ;82— 88.
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Tab.1 Comparison of main technical indicators of

power tube
) P ':F'Eﬁﬁ;‘l'% R A
+ =07 H+FFr

1 /Ny H T 650 W 650 W
2 e Rk s B 350 s 350 s
3 IR 30% 12%
4 TR 25 =16.5dB =15.5dB
5 TAHEe% =65% =65%
6 IR <200nS <200 nS
7 TiiRe: <0.3dB <0.5dB
8 B (RETAE) 3:1 3:1
9 T e CR$R) 5:1 5:1
10 AR — Bk +10° £10°
11 WA =25 dBc =25 dBc
12 FBH <0.14°C/W <0.20C/W

2 RHRGIFRIE

KRG TAEEE i 18 2 BiR, A/B
PR S FEISOR: B UL 3% 35 5K 1Y 16 dBm 1% SR 451 384 il
55, 57 B2 A/B BRI 4L, & AT AL T
PEAT RS Sh ZR B 90 B 0 0 o e R X
BT T 23 P S 2% A A T O R O )
NI 2T R RS 0 TR BT X IR
Ze 3k nT PR I AR PR S, T4 B = W 30dB A
RS G A, A/B % T 05 508 1o [ 4 & 4 5 1
S 3% 2 6 T 56 b WA B A B 1 R E T 6
P AR T FR & S WA 4], 22 J% S WA 4 1) 3 3
B A BT AR TE 458 1 g e 26— Tk ol v fEL P
BT TT S0 T/ VI e F A B, e, P T 6
PEFRKE A BERURTH T3 4 2 122 Sr s, [ i) ik
IO B B I HT 9 T a5 2= 200 W 138, B [
PRI 2845 200 W A7 B AL 5 >4 5 Wi 94 ] 32 3
TFS 00 B T 308 208 45 o 1 2 6 — A ik b s
S, e O Y TAE B V) e 3) B 1%, BUE, BEiE
JFEBEFR B BTN RGN E 122 B8, I
W A BRIRTRTN 4 E 200 W 4R, A B 1 AT 9L
DN 200 W i, 3% % 1:2 3 BCas AR 1)
G 122 SYTCRR S BPIE , WK D 2523 36 28 DA
WEHLAERY 1:8 43 BCas , BERE SIS 5 1948 108 /0l ds
GYRE8 B, ok F AN EAHLAL g 16 AR



-84 Zs Al T A

2024 455 2 1]

1, 1 16 DARZLALAH S B A D R AT R IR
TR TR B 16 B R 9 414t Zh 23853 531 3% 22 7
ASEPATHLAE P L 8: 1 45 Jli i i S Ay A , 48 2
U8 1 G AT Y13 s T I B S 9 ) %
IR R 20 1 PSS A A P A, 1 201 P

E e oL ST

AR S
=== BIAMA FHATTE R H30 B A
eI
™~ | %
HEATE | 200 Wk —+f/ A &
. i N
BIHNE S o
——= BB TREEES H 30 dB S A 2
I
i 2

.

.i_.

BB RS i A R S R G R B R R, K
SRR S R T AR R A S e B R
BHRARGL. AT BT RS RGERBUNAL BT,
KW 3 4~ 1800 mm x 600 mm x 1000 mm ( & x
Be x ) AU KPR RN 1E 3 Fs o

—  QUERRSME IR LR

waery |

2 . 2

& . s

& S
RY

— — ERB RS
40 dBEEAI =

ot - l l

2 2 TR W)

& &

oc . —

v:‘ . o

|| a1

B 1 %5t &S5k EE ( radio-frequency amplifier, RF amplifier ) B 2§ J& 12 4E &

Fig.1 Transmitting system RF amplifier circuit principle block diagram
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Fig.2 Transmission system power supply and monitoring principle block diagram
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Fig.3 Launch cabinet structure layout
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Fig.4 Cloud image of the RF cabinet surface
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Fig.5 Previous component layout diagram
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Fig. 6 Final component layout diagram
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Tab.2 High-frequency electrical characteristic parameters

=2 Bzt Feprgisk
1 IR REIE S =600 W
2 IS F =15dB
3 TR 3 25 - <0.5dB
4 ThEfH sk R =65%
5 LN EE S < -9dB
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11 AR — B +10°
12 S AR BH <0.14°C/W
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Fig.7 Harmonic filter simulation diagra
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Fig.8 Second harmonic test diagram
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