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1 1/8 /) SHARP M HEREAE 150 m 28 KAT T
20 min, RE TAERIIR A 2. 45 GHz, & 5t v % F il
WITHRZRHEAT R 55T, it R S B U 10 Ty 648 i vl 3k
400 W/m?* , Fe40 i B RE &R 150 W, ;XA i B
FAEER AT IE 4. 1 kg B9 KHLE K (A 4).

(

4 SHARP ®FTSCHA 1/8 AR
Fig. 4 Flight experimentof SHARP and its 1/8 model!”’

1983 4, ZERE FU S Al - H AHEFT T MINIX
(I R B SR AR LR M A TS0 ) S8 ) (1B Sa) L 145K
¥ MPT 255 TAEMIBL 2. 45 GHz, 525 1 78 Fh %5 £
P AR LB 2 T S AT T PEAR AT S AL A
1992 4 H A SUHEAT T 10k 45 C AL AL B 9 52 36 (5]
Sb) , i B A A VA4S b S AE P R S R RAL
b A MPT RS TAESR N 2. 41 GHz.

20 42 90 4FAR H A 5t # K 2% 1 RISH 43 1] 48
HH T MR 8 T A A ST L B AT R R s o
GEOT MR A T R A AR AT R A R R A R
G TAERIBRAT 30 2. 45 F1 5.8 GHz, X M4 R
BN H T SPORTS ( Space Power Radio Transmission
System) 2.45 I SPORTS 5.8 41 & 6a Ff /R,
SPORTS 2.45 H 3 > F RS B, 43 & K FH fg
Jth AR B P B A AE 7 4 R A A AR R B
TR R S 45 LA B Tt R 4 42 AL . K FH g ri b Al 2
HE 8. 4 kW 11 LI BE i 45 w0 & S s | AR 42 il e

a. MINIX

b. a4 R LI RE S
5 MINIX 52561
Fig.5 MINIX experiment

TR ARAS I 3 ok A R AL A A IR A S i
e MR R U R 2,45 GHz By ST Th R Jy 4
kW.SPORTS 5. 8( &l 6b) AR5 41 15 SPORTS 2. 45
ARl ANTRY A LR P 1 45 4 DL B A 1 T AR AR,
SPORTS 5. 8 [ & S5tk g 288 A~ R L4l i, & 412D
M 1,26 kW, B R R IG IR K RF-DC B0% N
71. 8% i i1 LW 1R 100 mW, A fE 2k R
200 Q.

NASA 7£ H A< 1) 5256 B V) J5 I 1h 5103 % ik
Rl SSP RS 5 & FE.2000 4F  NASAMSFC 401
T USSP Bl EMI R SHORT WUH %W H X T
Glaser Z R H B iF L M) @17 TiE 280, %8
FEAE S AT RTEAS BB R EREE R DL vk
[ii) AL it 5 5 [ X6 SSP 1 Pk S 1 LA K H AR i H: At
B R WF9E 3 I LEIE ST, SSP 1Y & JRé#a T F-F4.2001
ARk E E R BRI DA B B T — A8
X R RE AR RS, K55 T 40 m MK 200 W
KT, IF BCKE 10 kW A9 B RE far 6 2 48 IS 19 K
JEM 2003 4FE 5% E TR Dryden €ATHDHEH T
FNBOCIKS) LAY AR SAE JBYE 4y T 3EE—
FON T T 00 70 L VR 42,2007 AR 2 T RE R R
F5T P BN ( MIT ) A2 48 F o 24 SR B, 9047 T AR EE 2
m, WKk 2 NEEREEAR N 60 em TCLRER L RS
SEEG IS T 60 WORAT i, RUE S 40%.2008 4
INTEL M EH 8 T MIT fS256, DL A A4 B 2
KT, BCRIR ] 75%.2012 4F 26 I8 oA i 0 T /A )
KT HOCTRL R RE, %R G R T s
HLAEH.

1.2 EA#HR
] PN B30 i e A AUF 98 382 B, 1994 AF ARk + B+
B RGO S RE AR 2, SR 5 [ B 2= B He T BiF



HA1ER 241 22 M ARRBED) ,2017,9(1) :34-45

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2017,9(1) :34-45 37

Discrete phase control with

sub—phase shifters

i 2.45 GHz
2 kW

Rectenna Array

Solar Cells

8.4 kW

|
12 element horm antenna

12 PCMs
(2.45 GHz,4 kW)

a. SPORTS 2.45

PLL for Ph Cantral Magnctran [
+Injection Rock

5.8 GHz,1.26 kW
Mk rowave 3&
L
Power Satellite Emulator

a5 8 Gz, 7.2k
micruwave %

5.8 GHz Phased Array

with Semi

Expanded Quasi-Globular

—conductorAmplifiers Shape Rectenns

b. SPORTS 5.8

[’ 6 SPORTS 2.45" LI SPORTS 5. 8"
Fig. 6 SPORTS 2. 45" and SPORTS 5. 8"

FEITRIFGE T 0 i e 2R 4 P 10 45 Fh SR B R, IR0
BT T 8 77 50 4 0 TC 4R 3t vl R G 1 AT AT R
1998 47 HL TRl 4 K2 28 vh = ok I 0B B 5 80k
XPHEGRRE AT T #0405 B UE T A
SPICE 24U i ATR R ACRZ IR bl
Ja BT RHE R 2R 4R SR AR B A B8 U4 L Bobk e
AR DT B e AL kAT T A R AT
W5 52552009 4, DU )R AE 3 C AT I ZabLig itk
A7 7 ARl i e Vs S, JH v A S g oA P TR 2K, 42
Wi R FEWSCRE T R 2B 91, SEE T 200 m R S 1Y) L
A R S50 3 [ PN A R R AR 7 31) R 2R 1Y
B T i i 1Y) A1 17 S50 B R 3D BB A A ) A
2009 4FF1 2013 AFEHE T R0 Ab Ay SO e B A R
e A4 ik A —Fh 2 T A BUE i A AT
THARA LA IR ) | I X i B R AR HEAT T4
FIRABIBEFE. B RS AN 1998 4ETF i, 78 [ &K
F AR AL 4 S50 H 1 SCRE T, 6 MPT R G5 1 XK gk
AWM T A R G AR A PR Z 16 B N3 RSt
T EENL A AR AR I iR
RO T R R BT T B 2 BT, X3 3

R KL

lPower (ﬂﬂ% [7!—135232)
Pout
)) )
Freq

RERI H I T H IR A AT T e
IR DN Sl i R AR G P (9 SR BB R AT T — 4
BOATRABIETE | FLIE Ry R 7 1 5 1) G 2 i FL 7
TSR0 H b 2 R

2 KHIEERGAM

T E 28 98 2l B R I 1 R G IR 4%
W 2R 8 B 2 (v A i = ¥ 2L AL, LA L R
KB S B R M MO ER B R FL B 4 >0
53 A I R L €1 92 | R S R R LY SRR R R B
JROR i P BT 5 8 U P B L 46 8 U SR T LA I LR
LI £ T o AR R 8 AN AT 7 TR,

FI BT RCR R 2R L6 AR 504 2,45 LU
J25.8 GHz, R sk B0 B R 4T RE 1 1% il 2 25 5 7%
JE T 52 KAWL BER AL RIRCR R G L
PR AR S5 5 T B TR &R Bt oo R B LR
T TR K i, i i A 2 S8 i) AR S 3 ] L
R F] 35 GHz FL 2, T AR GE A it A (A A
PN/

KRR B 7 [ty
RF-RF

P DC-RF | PRI AN

F T | A [z
AT

| U S |

K7 fimhe R g

Fig. 7 Block diagram of microwave power transmission system
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Fig. 8 Phased array antenna'™

and schematic diagram of microwave power transmission for micro aerial vehicle
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5.61 REERFP R L0 I 1k 7.6 mW/cm? 0.85 W(4) 78
5.8 PRI A 15! [ 1k 19 mW/cm? 12.6 V 74
5.8 e R Y itk 18 dBm 2.3 43.2 mW 68.5
5.8 LA R 2R 153 4% 1k 32 dBm 2 1.3V
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Table 2 Rectenna array of MPT experiments
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1992 %[ DSRC?! 5.87 1 000

1996 2w WSFLo] 5.8 100 65 kW

1998 H A Bl R 156 2.45 42 2 304 600 W 50
1999 #h[E KERIL®) 2.45 10 400 202 W 69
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Abstract  Microwave power transmission ( MPT) technology is one way to realize long-distance energy
transmission.lt is also the key technology of the space solar power system ( SSPS).In this paper,the research status
of microwave power transmission at home and abroad is introduced.The system composition and key technology of
microwave power transmission are analyzed.The microwave transmitting subsystem and the microwave receiving sub-
system are discussed in detail.Finally, the existing problems and the future development trend of microwave power
transmission are summarized.

Key words microwave power transmission ( MPT) ; space solar power system ( SSPS) ; microwave transmitting

subsystem ; microwave receiving subsystem



