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Design of ARM920T-based embedded low-frequency digital scanner

Liu Shuncai

(Information Engineering Department, Fuzhou Strait Vocational College, Fuzhou 350014, China)

Abstract: Direct digital synthesizer ( DDS) technology was employed to implement phase frequen-
cy, amplitude, frequency characteristics analysis instruments, in which advanced RISC machines
(ARM)920T was adopted as core processor and low frequency signal as the signal source. The sys-
tem can simply realize the time domain of signal sources and specific parameters waveforms ( simple
signal source in the time domain waveform and specific parameters), which mainly consists of
ARM920T processor, DDS frequency sweeping module, analog to digital converter (ADC) sampling
module, digital to analog converter ( DAC) output module, waveforms detection filter module and
frequency sweeping signal source amplitude module. The processor sampling was controlled by
ARM920T, while the frequency sweeping signal source sampling was implemented by DDS chip
AD9851. The waveform detection module was controlled by AD637JQ chip. The phase detection
module and the frequency sweeping signal amplitude were controlled by AD8302 chip and the DAC
chip TLV5618, respectively. The instrument can detect frequency signal source ranged between 20
Hz to 1 MHz and can directly display frequency, amplitude and phase on the liquid crystal display
(LCD) screen.

Keywords: advanced RISC machines ( ARM)920T processor; direct digital synthesizer ( DDS) ;
waveform detection chip AD637JQ; phase chip AD8302; digital scanner
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Fig.1 Block diagram of measuring via frequen-

cy sweeping method
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Fig.2 Schematic of AD9851 application circuit
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Fig.3 Schematic of RMS detection
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Tab.1 AD9851 output frequency and amplitude
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Sl SN
HUERA SO W —WE(H [ - f/Ha

B2/ %
R [/ Hz B £,/ Ha R/ %

V./V
1x10° 999985.300 1.00  —0.01470  0.001
1x10°  99997.850 1.00  —0.00215  0.002
5x10° 49998.500 1.00  -0.00150 0.003
1 x10° 999.968 1.00  -0.03200 0.004
500 499.641 1.00  —0.35900 0.072
50 49.982  1.02  -0.01800 0.036
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Tab.2 Some measurement data of linear sweep and fre-

quency

WEEE (Ve _p) 10.0000  2.500 0 0.3125
ARV 3.4835  0.8732 0.110 4
B UG/ V 3.5355  0.8839 0.110 5
TR/ Y -1.47 -1.21 -0.09
ARV 3.5339  0.8835 0.110 3
B UG/ V 3.5355  0.8839 0.110 5
2/ % -0.05 -0.05 -0.18
ARV 3.5340  0.8854 0.108 7
B UL/ V 3.5355  0.8839 0.110 5
2/ % -0.04 0.17 -1.63
ARV 3.5312  0.8829 0.111 1
B/ V 3.5355  0.8839 0.110 5
22/ % -0.12 -0.11 0.54
A RE/V 3.5356  0.8839 0.110 3
B YUE/V 3.5355  0.8839 0.110 5
TR/ % 0.00 0.00 -0.18
B BB/ V 3.5366  0.8829 0.110 4
HARE/V 3.5355  0.8839 0.110 5
R/ % 0.03 -0.11 -0.09
ARV 3.5363  0.8830 0.110 9
B RUE/V 3.5355  0.8839 0.110 5
TR/ Y 0.02 -0.10 0.36
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