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Abstract: As the high-speed and parallel processing features on FPGA, so it is widely used in high-speed information processing system. In this paper, the front-end data of X - ray energy spectrum is taken as processing object, high-speed data acquisition and processing methods based on the FPGA are proposed, which embodies the advantages of FPGA in the application of high speed information processing. The compensation measures in the electronic measurement system are also discussed in this paper.
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1. INTRODUCTION
The front-end data of X-ray energy spectrum is millivolt voltage pulse sequence, the pulse width of the sequence is microsecond level. But the amplitude and number of the pulse sequence contains the is sed system is FPGA as the control core. The data acquisition and processing system is composed of program control amplifier(PCA), A/D converter, FPGA unit, MCU unit and FIFO interface unit. The system block diagram is shown in figure 1.
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Figure 1. The system block diagram

2. SIGNAL ACQUISITION
The voltage pulse sequence signal is amplified linearly to 0-2V for A/D sampling. For small amplitude and wide bandwidth, the requirement of the amplifier is relatively high, the low noise and broadband is considered.

(1) The design of programmable amplifier

Programmable amplifier is the key to detect, its ation. The first stage is 10 times fixed amplification, and the DG508 is selected, which is controlled by MCU to realize programmed amplification with 8 levels. The principle block diagram of the amplifier is shown in figure 2.
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Figure 2. The principle block diagram of the Programmable amplifier

(2) The design of A/D acquisition circuit

According to the design requirements for the sampling rate 20MSPS and the resolution 10Bit, analog digital converter AD9224 is selected, whose sampling rate is 40 MSPS and resolution is 12bit, it possess on-chip high performance sample and hold amplifier and reference voltage. Under single + 5V power supply, power consumption is only 376mW. Signal to noise ratio and distortion is + 0.7dB, it have a signal overflow indicator and can directly output data by the binary[2].So form, so in AD9224, the reference n in figure 3. The clock of Ad9224 is obtained by FPGA dividing, 12 bit parallel data are read into the FPGA on each clock falling edge [3].
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Figure 3. circuit scheme of AD9224
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respectively. 
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 can be regarded as linear relation in each segment, and the equation can be written as
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where K and B can be calculated according to the boundary value. The compensation equation is obtained by taking the 
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section as an example.
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    (2)

This compensation method is simple and the calculation is small, and it is suitable for the occasion where the nonlinear error is small.

(2) Quantitative compensation

The quantization error is caused by the discontinuity of sampling, as shown in figure 6.This error can be compensated by the Lagrange interpolation method. 
4. CONCLUSIONS
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