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[ Abstract ] Compared to traditional large ultrasound devices, handheld ultrasound devices boast the characteristics
of small size, light weight, and low power consumption, and can be used in various medical scenarios such as commu-
nity hospitals. The handheld ultrasound market in China is in a stage of rapid development, but the research progress of
related core technologies and high-end products still lags behind that of foreign countries. In order to provide a reference
solution for the domestic independent research and development of handheld ultrasound products, depending on the TI
chipset, this study designed and built a prototype that realizes the function of handheld ultrasound. The prototype includes
an upper computer, data acquisition card, analog front-end, pulse transceiver device, and other auxiliary equipment. It
achieved the acquisition of raw RF signals, reconstruction of ultrasound images, and further realized key technologies
such as beamforming imaging and sector scanning. In addition, this study also established a Doppler blood flow velocity
measurement link. After the raw RF echo signals were collected, the simulation of the entire Doppler blood flow velocity

measurement link was implemented based on MATLAB, including window sampling, quadrature demodulation, wall

Wk HH#H: 2024-10-01
e TR%E (2003—) , &, LA, AR, WFEETF IR,
WEEE: 488, Y, RIS . HEFE: jhniu@sjtu.edu.cn,



CAEWpBr TR ) 2025 4555 46 555 31 EMHFES5KRETRE 295 .

filtering, time-domain autocorrelation operation, etc. The velocity measurement results were analyzed and summarized.

This study has completed the implementation of the basic functions of the handheld ultrasound prototype and verified its

key technologies, achieving higher-quality, faster image processing and accurate Doppler blood flow velocity measure-

ment with a lower power consumption, which has important reference significance for the development of commercial

handheld ultrasound.

[ Key words ] Handheld Ultrasound, TI Chipset, Beamforming, Sector Scanning, Doppler Blood Flow Velocity
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Fig.1 Handheld ultrasound prototype

FEEE R B B ROE B o I v PR Ik i 15 (e
K +£100V) AJ LA Z A @A HREdEiE, SR
()15 8 ) ACAE DK R R SO A, 355 A U
P A TC R d Rk Y LTS R 0.3 ~ 1.2A,
WA PR R TR . IR A R
AEIE N m PR REME IS R, SCHFAE R m I i 2
WER L, AFE R BRI FE R 2K
AFES5832LP J2 i B 4R A ) 455 480 1if o A ok 7
L LT HA SRR, ARDRE AN R SE R
PEHE GBS Rt PR 2SR i, &
BT 32 4 LR 5 0K A (Voltage-Controlled
Amplifier, VCA il il 5 16 B 2% Analog-to-
Digital Converter, ADC ) 8, SZApH[A]HE 15 1M
( Time Gain Compensation, TGC ) , H ADC i &
Al SRR, PRt 12 s 10 Ao e, ST

KG9 R . BRI FT 0 B B IR R AR 5
SCRFR AT HERORAE, RERETE R RS X D T
FUES F O 2K

TSW1400EVM J& — 3 56 % BB 7 A i FEL
Pk s AR 7, TR A Kk £ 8k TI = ADC
OB B # e £% (Digital-to-Analog Converter,
DAC) . ZH &ML & HSDC Pro #(H 1, A
SEPRATASIN . EHEAAR L 8 A S 2 Rl )
A, 3BTRS A BRI AR . R AR S
TI RANBE&AeLS, A RAMLATI6E, BEfg )T
i M A T RCR B0 UE 5 1 RETTAT

ZRTRHLR F 2 H 0 128 FETCR e sy, 4
BT VCELZE, A ifs . BRI R 2Eoi, b
WK SMHz, SANEEICTERE R 1mm, FEICHEE
0.3mm, Hof i i A pe R — M 32 AT g
R, B OO S (E S 0 BT AR e 1 .

ZIRRHLN R GRS T Re an B 2 B R,
A GiE L B AL S, % R BB T AR B
TX7332EVM FEEL 40 RB#R L 1kHz 1 ik o 2 52 47 %

( Pulse Repetition Frequency, PRF) & i SMHz fY

A S, JELL 15.625MHz RSR[5 5
HEFTRFE . BkopES S50 (i, BB MEE R
BAE) BT AR T

KB5S mE,  EAALEE T TX7332EVM il
i Synep #£11 (F54EHL ) 1] TSW1400EVM _Ff#) J11
ORI LSk, #ff TSW1400EVM RERS 7E R

J(1)7 J11O o
i) ; 20~100V
TSW1400EVM 5.5V L
B R AT
USB O
) GND e
SVHLIE 32845 FAIHL USB TX7332EVM  Snycp 3206fE | AE
Sl CLK _EXT P Sl &
USB Q B
i
AFES5832LP
JC?,)7 156(Ext_LMK_clk) O

& 2

3204 fE
T

FERERFRESIEE

Fig.2 System architecture and functions of the prototype
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Fig.6 The result of sector scanning results
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