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O ABSTRACT 0O

The Lock-in digital amplifier is a means to measure the frequency and phase of a
signal known as frequency. It is also one of the best ways to measure the meter in a high
noise environment. At the beginning of the measurement process, use a filter with a very
narrow field width around the measured signal frequency. Then the digital amplifier
applications were reviewed and the reasons for the choice of the amplifier were determined
based on the FPGA chip in the measurement process for the required signal. The lower
squares method was used to perform the signal amplitude calculation process and the
calculated results were transferred to a host computer via the serial UART connection to
finalize Accounts and display results.

In the process of practical implementation of the process of calculating the required
signal capacity, the specifications of the equipment and the necessary software packages
were discussed. Some experiments were carried out through the implementation of simple
circuits to identify the development of the FPGA and Verilog language. And all blocks of
equipment and gaskets were executed separately to ensure proper implementation. Then all
the blocks were integrated into one circle. The first stage of implementation was to create a
search table on Matlab, then implement it on FPGA and simulate its results and compare
them with the results of Matlab. The results were identical.The last stage is to conduct
some experiments with different input signals at different frequencies and capacities and
show that the maximum amplitude measured correctly was less than 2.5 V.

The research is achieved in laboratories of Mechanical and Electrical Engineering
Faculty in Damascus University. It took about one year to finish.

Keywords: Digital lock-in amplifier, synchronous detection, phase-sensitive
detection, FPGA Verilog, is a hardware description language (HDL) used to model
electronic systems
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Name FPGA chip ADC alaihants RAM SDRAM | Price

DE1-SoC (9] Cyclone V (Altera) | 12-bit 85000 4,450 Kbits | 6AMB 150 S
1 MSPS

Digilent Basys 3 | Artix -7 (Xilinx) 12-bit 33280 1,800 Kbits | NONE | 1495

(10) 1 MSPS

DEO-Nano [9] Cyclone IV (Altera) | 12-bits 22320 | 2,764 Kbits | 1GB 995
200 KSPS

MiniSpartané+ | Spartan-6 (Xilinx) 8-bits 24051 936 Kbits 32MB | 758§

[10] | 1 MSPS

MiniSpartan3 Spartan-3 (Xilinx) | 8-bits 1584 288 Kbits NONE (35§

[10) 200 KSPS

BemicroMax10 | Max 10 (Altera) | 12-bit 8000 | 387 Kbits 8 MB 305

[11] 1 MSPS
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t S il e o Uil il (med 3SLaal) il Lol 2l AU 6] 3))se (e s L

Component name Logic cells Memory bits
UART module 116 0
RAM 0 1536
Look-up table 127 o
ADC 87 0
Multiplier 75 0
Accumulator 82 0
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