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Design of transmitter circuit of phased—array doppler current profiler

HANG Liang
(The 715" Research Institute of China Shipbuilding Industry Corporation, Hangzhou 310012, China)

Abstract: The transmitter is an essential part of the phased—array Doppler current profiler, which directly affects the power conversion
efficiency and transmission distance of the acoustic signals in the water. Class—C power amplifier is often used by the traditional
transmitter, which has some shortages such as low efficiency, large size,low power output and instability. Aiming at the above problems,
the transmitter principle and technical requirements were investigated. Combined with the design methods and the experience of morden
audio amplifier, the integrated digital audio power amplifier technology was applied to the underwater acoustic transmitter. A new design
was presented to enhance the stability and efficiency of transmitter circuit, the better impedance matching between power amplifier and
transducers was obtained. The experimental results indicate that the transmitter can achieve the purpose of the max power output,improve
the overall performance and meet the product requirements.

Key words: phased—array; Doppler current profiler; transformer; circuit; power amplifer; matching network

RBFFCHE R DA T30k it T

0 5 J I K P 5B 2 L, % % L ELAT SR T AR

A P 22 I e A AR B By it P
FE SRR F 14 2238 B30 17 T P — e P R N 2
SRR ] A4S0 , 127 it S 0 T3 Vs Wl A S
PR K SR . H AT, ES T B O A 2 i i
& AEE AT EA AR R I DUORAR L
N T R ASARAE B A kﬁﬁﬁwyﬁﬁ ®
o P P ORI AT 5 R E M, A S HILPE RE I G IR
S B AR P B4 FHEE B R T AR S5 PR g L AT
RFR BN AL AR T AR
W EHA: 2012-09-21
EETEN

LYt THLRE S50 S 1

1 R SHL A I SR 2

KA A 5 P AR, DR AR IR A
G FL B DG T 0 I A R R A6 B i 2L i, D A [T
B 1R

T A AR K A T 2R B S e e i R
REHERIE S YR ROHIC R B JS , SK S AR
MEtsetigds TAE B G S s (559 R Rk,

Pe BT 5E(1984-) B VEIRERIRON , A FHRE (L 5 1T TR AH ST, E—mail : hangliang715@163.com


http://www.a-pdf.com/?product-split-demo

5139 BU 5% AR R 223 i A S AL B 5 - 109 -

B [ [ e
T
et v
0

B RS RAE R
RHTHL B TR bR oA D) R A N T
100 W, ¥4 i 5 5 AE A 22 180°, 1R 2E<1.5°, TR AN
—FPE<1 dB,
1.1 IRFNEEE
IRl HL S BT RE A AT TR R B B A5 LS
5 ARG B IR4427 RS 5 DAAE i Dok

L IGBT JT B WRIR
DR 2y L AE P A ] 2 iR
Lm’[mg%—» %gg-»mMﬂ 1, %
5%
[ TR R —> %;g—»IRMﬂ J_I‘ 1';%

2 RS R E ]

R T B 1 BB R A v D A [R5 I, R
PRBEIR , ANHIFSE R FH RC ZE I, %5 P 8% 45 5 18] bR JT, [
FEARsHIE] Ry 200 ns 2645
1.2 IhEM KB

R T AT 98 B 2 D 3 A SORRAR D L i T
KT SR D DRI TR RBEE T 5
K 90% LA I, e EE SR, e R o O H A
RBUN (5 SR G NETL R

IR AR A AN E] 3 Fis .

B3 Dok
K13, 24 Q, FHl i) Q, #1k , 2tk FT 8 DC-DC 5
iy th = R4S R IR B S QB R . 0, T
T Q) #Uk , DC-DC A H R V., S8 R Rk

Bl Q. I i , WA A5 5 20 A8 e a5
RSt e B IE X R = . Hr, €, RANG,
R, i R ARIE M 45, b7 1B I U5 I et s, Dy, D,
R, Ry, ROABRFEHRE, C, HAERERLEY .
1.2.1 fhAed 55 4A

TR SRS ZER Bt DA /N

T 50 W, AR D KA B IX A DT P = 1S
P=T75 W o IIRTRAR G N 30 V, SR AHE S
B 18] FL AR, B AR R TS il IRk G il RE L 220750

HERSRENAE S
R
Q=P"y (1)
0= 20/C-V.C) (2)
2P -y
= ETE (3)

K PP—RBTR, v —RIHE 5 BRI KB,
Q—Wghes, Vi —RHaTHE, V., — k5%,
C —HLAZH.

H P =75 W, vy=4ms, V,=30 V, IR A N
5%, V, =285 V, | V, =6857 wF, %1 i1 H L
10 000 wE/50 VHLZS, 584 /2 oK
122 TEEAK

AR FEARIR R I L n= U/U,  Hor

U=V, -V, =30V-2V=28V
U,=JP-R, =J50-102 =71V
K U —F 8P R B L e, U, — R G H HL
JE, V.. —DC-DC % th fe RHLE , V., — W34 R FE,
P —HpE I YA, R —SFn 4.

AR AR AT LR -
U281
TU,CT71 25

SCPROEHIR, AR 1515, n=1/3.75 ,
BT I 23,8,

A PRSI P Ly
15n°R, _15- (1/3.8)-102

2mf, 2-150-10°w

Ao fo =R AR

I A 2 P L e, T R TR RS Ik T
L5, T4 14 U 2 P L, 2 v 2 R 2 A1

L= ~ 0.1 mH

PR E ML
123 HEE®RFEF
YRR KRN -
_ P 5
I = TS 5023 2.7 A
DRAE T TR A -
i< Ly =Ll b 033

0""1072"7,

Ao o, —UPREFFEBIE] ;[ —F 5%, 150 kHz,

DR Ry L
Vey =2V, =60V



- 110 - HL )

T B $304

ZHL S B T N YA IE A9 IGBT 45 40N6S2D™ 1%
IR R N FH T R IR FF I %, 45 TS 500D
TFEBITERR
1.3 [CEMZ

LR FH ER I LSRR DC IE , ] LA 2553 o) e, YR
AT5 P VS IR T A R

H JE R B D 7 2 R AN ] 4 s

Oy
%1 |Rr
RE
a8
F
2
D¢
%
O

K4 HiRERIPEDTD
P I 97 A S48 BE 7 A th I 3 % 5 1T 20, 5 BE AR AE
150 kHz HL S 6=8.2510mS , 144 B=2.031 0 mS .
iy,
_ B ~
L,= o G E) 0.186 mH

2 SEEG R

RS o N R RS P i L PR UV,
TR R e as L ITIIE SX BN TEl 5 s

K5 HUBERIEICAL
El5H:V, =235V SEEE R RE A 2B 2
% P=V, /AR, ~ 135 W Fi4&5 152K T 100 W,
P A S AR 2 10, IR A — B/ T 1 dBL ARG
BT ER, BLA 1% & LK b (B 5K — it

R I ) I PR R I8 217 dB. 7E T R
You , A e A I S 280 m, SE4 ik B i ik i)
FEHR 200 mo

3 ZEiE

AWFTEEE T EHEROK R A B A RRAIE , Bt
TN PR K P 5 S A SR, LR T
D AR AR, AT TRB I BHTIC I, (75
HeRE AR RED A KA At D T I R4S A B
B RMHLE RS e A B IE R R 2, 2
1 PIAR 22 B 7K I3 A R T 3 % P T s ke
FERREAAG , SEBRI FHAS SRR INZ A S HLEAT B
TEE, T B g 1 SR A

5% ik (References) :

(1] H O RIEAR, PN, AR [ M ). MR W R E T
R it , 2005.

(2] ABBR, BRakid. AT R g4 e 3 L M. et
N3G H At , 1992:20-51.

[3] 22 S gk SHUFFT S M ). MR AR 35
Tl A AL, 2008.

(4] Wz, 510 . BFELEIM]. Jba . mEEE 0
it ,2003.

(5] 90FA, Bl BARTPRETHOR M. Jbat: Ep7 Tl
iR, 1995:35-65.

(6] M =. DAETRFRGH IR SR T]. e,
2007(11) :50-60.

(7] Exife. B ARMSRITTFMIML deat dbrRbeEdoR
JikE,2003.

[8] Rizk. K germ HBEARVEELEARMI G [ ], 240 AR
2000,19(2) :60-89.

(9] BRigLL. R SRR F I M. bt S EE
it ,2003:23-44.

[10] BRsFoK. HE s LB BT DG Fe 28 e #R 951 [T]. LS %
2447 ,2000,4(1) : 14-16.

[11] Az, B an n S ADCRCL) ], NI 2%, 1998, 17
(2):14-21.

[ ]

(EEFHITT)

[5] FESCEE, T, SETREAZE M) PLS B YR
PESER AT ]. RGPk 54°%,2008,28(2) :243-250.

(6] XM, i, % &F,%. PLS-GRNNZILA/MGIEL
253 A AT AT (). Ot 2= 5 065 4y, 2007, 27
(11):2216-2220.

(7] FREEL ARS8 %5 T Il M L4l
TR )], 2h)) T4, 2012,2(2) :130-134.

[8] 25T, X £1. Matlab #fZE R4 N FHIETH[M ). Jb5T: Bl
Bl S iR, 2010.

[9] GEORGE D, PARTHA N, JONATHAN S, et al. Prediction
of rib fracture injury outcome by an artificial neural network
[J]. Journal of Trauma-Injury Infection & Critical
Care, 1995,39(5):915-921.

[10] BASTIEN P, VINZI V E, TENENHAUS M. PLS general-
ized linear regression[J]. Computational Statistics & Da-
ta Analysis,2005,48(1):17-46.

[ M



