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Fabrication of High Frequency Transducer for
Nondestructive Testing
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Abstract : The development of high frequency ultrasonic transducer is crucial for detecting cracks or
internal defects of some materials such as semiconductors, PCBs, and display panels with a size of few
microns for the scanning acoustic microscopy (SAM) system. In this study, high frequency ultrasonic
transducer was fabricated with a 13 pm thick ZnO film deposited on a sapphire substrate by DC
sputtering machine. Ultrasonic transducer with 100 MHz center frequency, -6 dB bandwidth of 21% and
the insertion loss of -68 dB was designed for the SAM system. Experimental results show that high
frequency ultrasonic transducer device may have potential for high resolution application of nondestructive
test and can be applied for various acoustic imaging system such as photoacoustic imaging in the future.
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Table 1 Parameter of DC sputtering system

Parameter Value
Power 700W
Temp Room temperature
Gas ratio Ar:0,=50:50
Gas pressure 15mTorr
Deposition time 1400secx30cycle
Post anealing 300°C/1hour

Fig. 7 Result of depositing ZnO on the Au layer
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Transducer Performance Documentation
Conforms to ASTM E-1065 Standard
TRANSDUCER DETAILS TESTSETUP PULSER/RECERVER
Nominal Freq: 110MHz Mode: Pulse-Echo Model- DPRS00-RP-U6
Element Dim: 1mm TestTarget: Test Freq on 1" Ball Damping: 500hms
Focal Length: SF=smm Test Material: Focus on Glass Plate Energy Level High
Comnector Type: ~ Top uDot. Cable: RG316 SMA-uDot Attenuation: N/A
P/E Gain: 25 p/CGain 0
Phase: N/A
HPF: IMHz LPF:300MHz
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PeakFreg 1MHz 68 BW. 6OMHz Receive Voltage {Vpp): 2V
Centerfreq:  113MH:z 6dB%HBW:  53% FSH: 24%

-3dB Hi. 130MH: -6 Hi 143MHz Loop Gain Value: -33d5

-3dB Lo: 93MHz ~6dB Lo 83MHz Waveform Duration: 51ns

Fig. 12 ASTM E-1065 standard ultrasonic frequency

test
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