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Abstract: It shows larger conversion errors and stronger electromagnetic interference when the AD converter

( ADC) built in DSPF2812 of the control system for a high-power TEA CO, laser based on the DSP is used to

acquire analog signals. To overcome the backcomings

a method to correct the ADC built in the DSPF2812

was proposed based on both the hardware and software. In hardware processing the analog filtering and isola—

tion module were adopted to process the input analog signals and the median average filtering method was used

to eliminate the occasional glitch. With software correction two given reference voltages were sent to the two

channels of the A/D converter of the DSPF2812 to calculate the offset error and gain error then it was used to
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correct other channels of the A/D converter. Furthermore the impact of the reference voltage and A/D sample
clock on the A/D conversion precision was analyzed by experiments. The experimental results show that the
method can improve the precision of the A/D converter effectively. The A/D conversion error has been within

3 LSB which can ensure the stability and reliability of data acquisition for the control system in high-power

TEA CO, lasers.
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Fig.3  Module of calculating offset and gain errors
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A/D ° 0.5V
A/D ° 0.5 2V
0.5 2.0V 1 2.0V 1 LSB.
6 0.5 2V o
1 A/D ( 1 2V)
Tab.1 Results of A/D conversion(reference voltage 1 V and 2 V) (V)

0.1 0.15 0.2 0.3 0.4 0.5 1.0 1.5 2.0 2.5 2.7
137 205 273 410 546 683 1 365 2 048 2730 3413 3 686
204 273 343 486 627 767 1472 2175 2880 3591 3876
132 201 267 405 544 681 1367 2050 2733 3 415 3 689

2 A/D ( 0.5 2V)
Tab.2 Results of A/D conversion(reference voltage 0.5 V and 2 V) (V)

0.1 0.15 0.2 0.3 0.4 0.5 1.0 1.5 2.0 2.5 2.7
137 205 273 410 546 683 1 365 2 048 2730 3413 3 686
203 274 341 485 625 768 1474 2177 2882 358 3874
136 206 273 411 545 684 1367 2049 2733 3415 3 688

TEA CO, 28 000 0 ~ 12 000 Pa
0 ~ 100 000 Pa( 1 3,
25 Pa) .
CO, N, He 3 o 3 .
CO, : N, : He =3 000 :9 000 :
3 CO, N,
Tab.3 Actual pressures of CO, and N, before and after corrections ( Pa)
co, N, + CO, N,
3 000 12 000 9 000
1 450 10 175 8 725
3 000 =25 12 000 +25 9 000 =25
4 ADCCLK ACQPS m, b
Tab.4 Gain errors m, and offset errors b at different ADCCLKs and ACQPSs
ADCCLK
ACQPS 20 MHz 10 MHz 5 MHz 2.5MHz 1.67 MHz 0.71 MHz 0.5 MHz 0.33 MHz
m, b m, b m, b m, b m, b m, b m, b m, b
0 0.74 1014 1.06 48 1.046 55 1.037 63 1.036 60 1.033 59 1.033 60 1.033 58
7 0.79 985 1.05 53 1.044 56 1.038 62 1.036 58 1.033 60 1.033 59 1.033 58

F 0.82 956 1.06 52 1.043 56 1.038 63 1.035 57 1.033 60 1.032 60 1.034 58
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