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Abstract

TR module is one of the core modules of solid-state active phased array radars. Due to the limita-
tion of volume, weight and working environment, the power supply system of TR modules must
have high power density, high efficiency, high reliability and high maintainability. At present, cen-
tralized power supply systems are widely used for TR modules, which have poor reliability and
low efficiency. This paper presents a distributed power supply system for TR modules of active
phased array radars. The power supply system uses two identical AC/DC converter modules to
provide redundant DC 12 V input to power eight identical TR power modules. Each TR power
module supplies power to 8 TR modules, and 8 TR power modules are used to provide power to 64
TR modules in total. The output voltages of each TR power module can be precisely adjusted, and
the voltage, current, power consumption, and temperature of the TR power module can be moni-
tored in real time. Testing results show that the power supply system has high reliability and good
maintainability, and can effectively improve the output quality and efficiency. In addition, it has
advantages of reliable connection, simple architecture and easy expansion.
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TR (Transmitter and Receiver) 41 {442 [l 25 A YA 2 B B A A% O B 2 — o [ 25 WA B B 1A Hh il
WAL FHERE ETA TR A-ERMRES], A TR A BIER ThE . S0k, A, EEHA ™
REIEESR . BT TR AR RS kb s, LU E D ZR R, W0 TR 24 () L JRASE B 0 0 e 8 A AH
RIFIEME D), JF H A BE AW NI 1] Rk, BT AR R L — TR 2 7 < 24 /N TR, T
TR ZHAF AR T AR AT IA 60 $RICE H 2 iy, DRUb BR YR B LA SR m T Sk, ks,
T IAHRAE N AL ZBURE % S 2 A RS TARARAS, DU AE H R A Wi BB Je i B 36 . i HL, AR
BN H A& HARIR B T, 7RIS B, AR NI S IA R TAE, JEHE#REELE
RERE SRR TR AL TARRTS . 5 BRTR, BT 2284, HEM T/ERSEMRRE], TR A0 E
BEHLA AR & m TR B . MR m SR S 4R B (2] [3].

FE S AR TR A% TR A2 R AL 7 30, 55—t —> AC/DC F i U i N\ 128 i
BN — N R 1 B R IR AT DR U IE 58 i 2> DC/DC B B 43 Bk % B 5 L R
e TR ZE A B 75 (85 P ELIRUARR FELS , 8 5 et B P2 3301 22 b B UALIIR PR AR AR 45 i 1) TR AL F[ 1]
[4] [5] [6]. XPpEEH i 17 A BAFAE LA R LR A 1) GiSREE—2 AC/DC Feit ek A i,
5 RTA [1) DC/DC BEHEE A B F RN, PRI 28— 2% AC/DC 4 BEER ¥ ] 5 1 SR A = [ 2]
2) H %A DC/DC BEH T — AN KA Rk, T A () TR A4 Rl e/ e 7 1) BRI R N T A
A LAE, RULXTETA R DC/DC Bl gt ERk il & . 3) 55— AC/DC U — 4% DC/DC itk
IR IER IR A, ARG IR, SRR A T B R G KA RS AL, 7 H AR TR A RG]
FAPE. 4) St 7 X YR AR B R BN S Z . A, TEARHEE KR TAE T, ffsk
PRIERFEEOR, BN YR R AR BUK[2] [3]-

N T R AL B, AR T MR A O AR ) TR A YR R G S 7
%o ZHBIERGMHPIAHIEK AC/DC 4B i BT AR BN IR, B 220 V SN # 9 12 V B
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Figure 1. Schematic of the distributed TR power system
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Figure 2. Schematic of single TR power module
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A2V, 5.5V, =15V =10V, SRFHERSTHIA 1A, 1A, 0.1 AFI0.1 A, BT — TR HIEBHR
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Table 1. Input and output parameters of a single TR power module

= 1. B4 TR BFERRAMANE L S

R o — HLE(V) HLIL(A) ZhER(W)
WMAZH ; 12 15 180
LinE 2@ 12 8 96
e ) 55 8 44
i Z403 -15 0.8 12
iS4 4 -10 0.8 8

BT TR HIEBRA AR R 12V, B0 12 V BEAT Z DC/DC &#t, B EMI
JEVE AR A R R R, 4T 5.5 VL =15V AI-10 V S ELE, T E4 58 DC/DC Ak .

FRHE A TR 24 5.5 V/1 A BIEIFE SR, S YEEBES Y 8 A~ TR 444 5.5 VIR A A TR
iE 20% 1t R i, DR TEX) 5.5 VR AU RN 10 AL BAIH 2 8 > TR 4R 5.5 V BRI 3K,
ZIBE I —A DC/DC B p b sz o .

XFT TR AMEERI-10 V 5-15 V AN HE AL, B TR AR B 75 SR8 0.1 A, 0 B HL R AR
BRI ER A 0.8 A HIHIH o N T ARIE 20% K Bt i, FRIEIEHOS—10 V RI-15 V [\ 8- iy oh
1A. M 12V E|-10 V/1 A J2—15 V/1 A ] DC/DC #4053 5 B —A> DC/DC 41 T i i sz
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P G — A R R MR 4% RS S, i T DA TR RS R 1) & B AT B R . FIR S
DRI TE s RN, @i 4 ANSPE MR LA, 7T DA YRS E PCB AR b G800 R B AT IR 4% . ik
Ab, Z IR E N B DAC il , T LLUE AT DC-DC H T 3 b B S 4 H IS BV g 3 P R AR R
AU T 4 IR R MR o 00 % DC-DC H R 4 A HE 0 IR P P A 9 DL RSk i H L P T
EIREN RERWME 3 fiR. DC-DC HL R #a% F% H R Vour 83— 5 B FL BN, FEL P Repnse
SR ARERAE R o S 1 FRLALIER B 5 | BRI IE 9735 Tsensep A1 Tsensem 20 99032422 21 B 70BN, L BH. Rpnse M9, FH T
N2 EL VPR e D R 2 o SCTRT Ay PR B P BEL Y BELAE 2 2000, R kb e DR o D s R AR R A 1% R BEL ) R
PAEL e R FR RS N 51 B I 50355V sensep A1 Vsensem 7002422 3 SR 1 S, FH 00 58 7 o 1 L
72 . DC-DC 46 25% (1) B R S0 5| ) Vg B I Fi EL R Ry A Ry 4 ) 9 s 9 6% SR 158 i o 281 67 38 1) PR o
O A ERH) DAC AT LAV RS R L IR, ARG A B R S B Vg 3, FH X Vg 365 A LR AR /N IR
JE. EE IR, L DC-DC % #e#5 i i 5 B e (8 1R Z AR FFTE 0.25% LA
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TR HLJFAEE R HI B, R T — AR HUE N B G, i PC B2 M SEH TR HLFEBEHL Py 3
FAMEER RS W, ULKAS FALEHTEE . S LI GPIO 5114y 5 DC/DC # 4t i i e
(ENABLE) S| JIAHI%E, J8id#% A RE 5| Bfe i 1) s, mT DASEEX DC/DC #4#e 38 FF XThgE, LAE
7E TR A A WS U] Wk TR 2 A () FRL I AR A
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Figure 3. Schematic of monitoring and adjusting the output voltage
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Figure 4. Photo of a single TR power module
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