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BT IR B 0 R G A e 5 BT IR IEAS i R B H AR &, LR IELE T 0BRSS AUR IEALE 5
A AR, BT B AR B AT 5 AR BT 5 TR IE AT AR BT HUAH I , Bk 2 4028 IE AT
155 A2 ST HL 2 R 4 B R A 38 1) TR) A8 Ak AR SA AR RS 5 R IE 5S4 AR5 5 JF R %
BT R E AT R B

2. WRAEACHE SR | BTk 1) 2 35 858 75 58 R s SRR RS, HRREAE T 52
T TA) M 5 458 1l TGC AR, P 573 R A ST 55 P R 00 I [) 1 5 428 1l TGC BEHRARIE
JIT IR 507 B 1) 1 25 42 1 TGC ASEER 55 T i 1 A2 Al 1 S LR AR

3. MRPEACHIE K 2 Prik i) 2 3% Wyl 75 iR RA S SR E, R IR T ik glas
SRIEALE 5 A A H A 15 3 0 2E s FBUC T AR B s » BT Il sh 250 A il 2% 5
LT AEEA AR ATE , PR 2 2526 A5 pe st FH T 2 s b B R A 5 1) [R) A2 AL IR S8, P i
B IR s T T AR B T IR A DL B I R A 8 I TR AR A R AH B4R 5% AN IR A 5 FAH Y.
ERARES .

4. MARBURIE SR 3 Prad (1) 235 Bl 75 g R A BN AS R REEE, HWRHEAE T kgl
SR s T IR ] SRR IZ B T T 47 FPGA

5. MRIEBCRIE K 4 Pk (2 3 ¥ 75 g R A &R E, JURHEAE T R 2%
B 75 A% 2R G0 okl EE ST I [R) kSR L ) T SR AR AT A TR B A R A AR

6. MRAEACHIE K 5 BTk i) 2 ¥ HH 75 g RA B SRR E, IR T - rik 7
SR A s W A IR ] G FE IR BT 1R 51 FPGA
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[0001]  ASHTH M Foobtt 73 AR B0 A% BRI, AR I 2 M 3k 7 R R e sl &t

BE .

B=EA

[0002]  {EZ G HHE A AR R AT, TRSK AU — AR A B A AR T Ik A, JX LR 7 Rk o £E
AR A 4 TR b 2 5 A ORI o 483K R R WSO N A 2L RV I 9L 5 S £ 88 7 [z
A2 N M AR 5 SR UK, AR JA HEAT AD BRI 7 BOR G 1l (beamforming) o PR & 18 HIfE
T B RN B S, R R R 5 55— AT 22 B A S AR EE, 2E Rl it
o T2 BRI SR I EE ¥ 58 B AT IE AR AL 3

[0003] 4 1 Fr o, A 3B A e I 180 A 5 [ AN IEAS I AR5 5 (cos (wot)
sin(wot)) AHAEJA, 53 T M Q PERARURLE 5o MR H A2 RIS 5 4R B AR A
AR S A B AL 2 W EPRE AR S A IE A I H 2 X 0 2 #fE 5 - IE
[ BRZ I 2 A7 [ A o

[0004] {2 Bt 75 AR AR G, MU I A 1) IR A AR AR 5 PR B3 0 A 7 A i
AR @ o AR AR, H - AR SRR 75 5 (1 S gl S R P A AR S 11, ZH 27
HH IR SR AR AR 1) A2 A O 2R ] DA R BOR R, TR Bl ARIAE ) a i = 0. 7dB/
[MHz « cm]o FTEAZAEL @ Ay AL (R R AL i 8 48 AR AR SR IR S i T i 00 70 25 LEAR
PRER 7347 SR ISR L P A DR 2 R A A . RINRPOBGR, H IR K. £E B
P AR 38 SRR AR U I BT A5 18 Bh A BB I BACKRAME IR A2 1L

SAHEBEAE

[0005] A5 HTH 1 B AR (U BOR Il U SR I — o 22 5 ik 75 IR R e sl R AR L, o
HRIAT BOARAE IE AR I Tod A e 7 B 5 5 2 AR AL 2 R SR 080 MM 1 2 3 0 9
AERCR S WWN: k73 (&

[0006] A HEH AL it ok L3 HAR ] AT R IR T 5

[0007]  — b % & ik 7= 5 R G ) A AR R B, A R T OR B AB BR AT I AT fidt U A
B, BT 07 BOR B A e 5 BT IE AT R AR EARIE , I 580 SR IE AL 5 AR A B,
PR ) A4 IEALE 5 A A e 5 BT IEAZ AR SRARE , P ) a5 M IE A5 5 AR A
P FH T A2 A BB AR AL R I TR) 2 A R AR SR AR A5 5 FIE 52 AR A5 5 I A BI P IE AT
AL .

[0008]  FiTidt ) 2 & it 7 il AR R e ) A5 AP IR 2B L, L PP I A A0 I ) 1Y 2 47 ) TGC A3t
B, J Il B W R B T I B N TR 1 2 ) TGC MEHAH I, Pk K i () 38 55 4%
il TGC RLLR b5 iy i IE AT YA HRAR I

[0009]  PITId i) 2 3% Bl 75 R R e Bl SRR, b PR sl A I IE AT 5 AL i B
BLE B A IR AL AR AP IR s TR sl 500 A il s 5 BT B 7 30 15 A A

3



CON 201578272 U WO P 2/4 T

&, BTk s AR A s T A2 B AR AT I TR AR AL (R, iR B S £ s T
P RSB BT IR AR LA SRR A 3k I T8) AR AR AR DR SR AR A5 5 AR B IE SR AR5 5

[0010]  PITId i) 2 3% Bkt 75 R R e SRR, I b PR sl A5 05 2E et v o B w]
G R I B TR 21 FPGA.

[o011]  PBIrid ) 2 3% Bt 75 BB R e sl AR, JLrh RS 2235 ke 7 iR AR Aokt
SIS ) VAR R [ BT SR I A7 Bl T P i sl SR AL s

[0012]  FTIA i) 2 5 Bk 7 PR AR sl A PRI B, L PR B IR 5 il o I vl
g R I B TRE 21 FPGA.

[0013]  PIIR i) 2 3% Bt 75 IR R LBl SRR, I EFTREU vIR & plias h B A
P, MRAE AT IR AR LU R A R 2] B AR, MBI 2 3 Hh 2 3 B A AR X L ) 4% 5%
ER A

[0014]  ASZADHT AL RUAT 2 AR < ARSI HHT 21 22 305 i 75 AR AR G ol A A TR R L, W] DLAR
feb 7= (1R A5 5 AE AR AL ZUR BT 080 ATl s 22 5 B A 1 5 IR 22

B 548

[0015] 7S LB AL 4 b R

l0016] P& 1 WA HARE W IR R LR

[0017] &l 2 g 2K S FIT 07 280 45 0% 8 7 1% 2R G2 AR B

[0018] &I 3 ARSI BT A 42 0% WA P IS R A AR BRI s
[0019] &l 4 ARSI BT A B Ao EAC I 5 A b 2

BIEXLEAR

[0020] T IR 5 B PRI RS2 e 900 6o A i BT AR 3 — 2D A U Y

[0021]  ARSEFAH 0 T a0 R IR UAEZR MR AR T, il 465 by ST eR B0 8 S AE N
PR P AL RIS, T A O IR BEAR FR B B 9 ¢ R ] LU R U A

[0022] fc=f,2azo” 1

[0023] M1 fo FKoaml s A5 5 I LA, AL MHz 5 €, A2 & Sk AR (1 R0 iR,
AL MHz 5 @ 8 P A ARG SE IR AR EL BT 42 Neper/ (cm#MHz) , HiH Neper 2 75 5 K]
AL RS 7 SRR AL IR B, BT AL om 5 0 ° SR RS ki BR A (1 7 2% .

[0024] A5 220 o ® [k B ARSI 1/2 S SE ] LA R 4 H

[0025] B = 2.36%0 7 2

[0026] P32 FE Yl 7 I LA ¢, = 1540m/s £E AR PN A& R I, JHL By TR) A 428 2 B 1 96 3R
H

[0027] t = z/c, A 3

[0028] DL JZ LA Neper/ (cm*MHz) A BRAL IR ZEIRAREL a F a g B -

[0029] a = a ,/8.6886 A4

[0030]  ZEA 3K 14, YL BR £, I HA 584 B IR 75 ik o B3 76 AR N AR FR I, 7T AT
HANFIREE T B LA fe BN TREFICR A -

[0031]  fc, = f-2%(a /8. 6886)* (cxt)* (B/2.36)> k5
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[0032]  RHE 5, LR () = 20 feq,, SEIUE 2 Prosi e, 51 1 FoRTy
SRR, A A B I R R ARG 5 (cos (@ (1) Bl sin(w ,t)) AR E
IAYRTE T (cos(w,t) M sin(wyt)) RAFFHE S RIRE T IEACHFRBEH A aRii4s
T8 F [FIE AR 5 20 R A YRS S AT, 4921 T M Q WER(E 5, @it T A Q Z IR IAHAL
K ET] LLANWT AR 7 7. WIS T 3@ T8 A e AR AW S Q T8 1) HAH A2, I i B
LW T2 E M E S (MR R Rk ) s SR T 20 TE i 1 i) Hh oA 7
T Q AT A AR AL, W B 2 AR T a2 IR IR S5 S (LR T I B Rk ) .
AT PSS RAYRSE T, B 2 PG n T sh &M EASE 5 AR, AR 24
FBAENAR P AL R IR CRIEAN R R ERLE ), P A RIS ) ISR 5 T
[0033]  HLAKSZHE -

[0034]  4n&] 2 i, HF- I R G R 7 A2 4 22> (a0 324 ) BeSCilaE AD 54 fim 1 [a]
15 5 A I AR AE I RIS AN, T 2B, AT = R AR E R L o i T6C sk
A FCTEAR BRI R TEE A [R) AN (] P 38 230RH 3R AT M AN [RIR B2 A AR ZH 200
S A ) B e T TR G BRI TIUE (10 R (B3 PRI R I AN [R] 1R ZR 48, IR FE AR
FREGABE R, AT REAMEE (MR M P2 () P 250 ok o I IE U8 25 VR FH A2 B o AH 3R T 43 ) AN A
5%, TR ZEME SRR 2 S e Es.

[0035] Gl 4 Frow, BaS TR B O 2 T BB S AR E 5 (cos (@ »t) Ml sin(w
), BIAINERIEALE 5 A B AT DL B m] G R 2 45 [ TR 41) FPGA SEBR. 4 A 32540
[0036]  #R#E 5, £, AR AN AR B FOAER, 40 3. BMHz ;B 24 & ALk i A A 1/2 1R
FEHT 5, A S ECR AR5 ik &5 BBk b N 8 B e AR T R AR e B 22 08 4 HL A 1) B
7, fEA R P AR FR I AR K A B 2s /(R IR AN 2 2 S 300 HER BRI, iy Ho A
S I TN ) AR FRTEE SR ) e B B3 I, FT B 2 R T I R iy AR AN 5N 4 2%
FEEAS T7 AR B2 (. a 4 = 0. 7dB/[MHz « cm] LA ¢, = 1540m/s,

[0037]  H T2 5 ISR T A B AR I ] A2 AR S H0, AR S0 75 B R 5
INF R VR R , T AE IR ] GRS HE | T M 51) FPGA SEER T R Bl /b e v R g vk T AR, T LA
BRI A A AR ] SR 4R T T 41) FPGA Fpa] FH —AN3h 4 RAM SR SZE0. A &
S 1) kb = A2 I B) 4 260us, AIRF 260us 73 i 128 B, 84 295 2us (260us/128) X T— A4
PAAS o T A LR REAN IS TR) OGS B R A e S 36 TS v 5 Lk, AR AR B Pl AR 2 4 )
27 FPGA 1 — MR A 128 HIBNAS RAM 1o 75 SEI AL BRIN, R 68 7[RI 5 5 78 N AR 4%
FRYIN 1), AABHAS RAM A 4 HOR R RS AS YR S BT A ]

[0038]  IEATAHRAE T W= A2 A8 A5 % (DDS, Direct DigitalSynthesizer) [
TIERTZIR o BASHRA S P — IERTAE R, B S ST it ™ AL R, B
JANTEL I 20 PO AH L AR, M 3R P A 4R H AR A S R IR 4R 52 AR RH TE 5% AR, 22 AN R AR 1)
IEAEAYRSE 5 T .

[0039]  ASA S FH K A2 IR AT SRR 4R T TR 41) FPGA (1) 5B 7%, 28R ILAME AT LAAE
DSP, MCU S AN A28 F SR A AR AL . BRIk 2 41, 4nlE 3 Fror , 29 AN 75 B0 RE 75 B35 (1)
FERFATAME I, 7T LA S B )R] 3 25 455 TGC (Time Gain Control) Fidh, HEKEIA S
R BB 5 BT S A .
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[0040]  ACTURA AN G2 AN B B A 52 F BT 2 (10 SRR ol W] RAAT 22 b A 1 7 G SEBIAR 5K
AT, LB B A AR S AT R A Rl AT 1) S Tt 9] v 25 9 A PRk 5 BR AR 5 FH i 78 A
A L Mz FH A S HDBT 2L U B 45 B B B PN 3 B4R 10 35 2 S R A A, e A sz DT A
IR Z W o
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