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Tab.1 The wllection of the samples data

A/D D/ A A/ D D/ A
t/( C) UV I/mA t/(C) ——— —— U/V  I/mA
H ex Dec H ex ec Dec ec
1 85 OC7E 3198 0930 2352 1.460 3.93 |[1 85 3200 2335 1.449 4.77
2 80 0C4C 3148 0A51 2 641 1.637 3.95 2 80 3150 2 626 1.625 4. 81
3 70 OBF1 3057 0OBSE 2958 1.831 3.97 3 70 3059 2951 1.827 4. 82
4 65 0BC3 3011 0BD6 3030 1.877 3.93 4 65 3014 3024 1.873 4. 83
5 60 0B95 2 965 0BE6 3046 1.888 3.92 5 60 2 968 3044 1.887 4. 84
6 55 0B68 2920 0BC9 3017 1.873 3.91 6 55 2922 3018 1.873 4. 82
7 45 0BOC 2 828 0B20 2 848 1.772 3. 88 7 45 2 831 2 854 1.776 4. 79
8 35 0A B1 2737 0Al6 2582 1.613 3. 84 8 35 2 740 2 588 1.616 4.75
9 25 0A55 2 645 08DE 2270 1.427 3. 78 9 25 2 658 2280 1.432 4.70
10 15 O09FB 2555 07B2 1970 1.246 3.73 |[10 15 2558 1976 1.249  4.65
11 5 09A0 2464 071C 1820 1.155 3.70 11 5 2 467 1 821 1.155 4. 61
12 0 0972 2418 0617 1783 1.131 3. 69 12 0 2422 1784 1.132 4. 60
13 -5 0942 2370 0608 1755 1.114 3. 67 13 -5 2373 1754 1.114 4. 58
14 -10 0915 2325 06E3 1763 1.123 3. 65 14 -10 2 328 1760 1.121 4.57
15 -20 08BB 2235 0796 1942 1.234 3. 65 15 -20 2238 1931 1.228 4. 56
16 - 30 0861 2 145 0923 2339 1.477 3. 67 16 - 30 2 148 2318 1.465 4. 58
17 - 40 0806 2054 0C23 3107 1.939 3.72 (|17 - 40 2 058 3163 1.911 4. 62
18 -45 07DA 2010 0E9B 3739 2.226 3.75 18 - 45 2013 3785 2.294 4. 66
3
M atlab 7. 0 R
7 3 . 3 i 4000
7 , , 3500
, 7 ) _ 3000
CPU 3
K 2500
’ ’ > kB ‘ ’ 2000
s A/D D/A 1300 2200 7400 2600 2800 3000 3200

DA

3
Fig.3 The mathematic model
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Tab.2 The data of actual test
4 t4(C) AfIHz UV  I/mA
1 85 3.9 1.474  3.91
2 ’ 24 MHz. 2 80 3.3 1.650 3.9
S& A INC S& A 4220 HP 3 70 1.8 1. 841 3.92
5384 A Fluke 8840 . 2 4 60 1.4 1.895 3.92
3 (1) 5 50 -0.3 1.85 3.8
6 40 -0.5 1.700 3.85
’ 5 7 25— 1.4 147 377
(2) 8 15 0.4 1.251 3.74
(3) 9 5 0.9 1.161 3.68
-7
, N , 10 10 -20 2.1 1241  3.65
1 -30 1.6 1484  3.67
2 - 40 5.0 1.95 3.72
5 13 -45 -1.4 2332 376
C8051F411 , 12 A/D D/ A
, ( -40°C 80 C) i
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A Method for Realizing the Temperature Compensated Crystal Oscillator
WANG Jia-bin, DAI Zar ping

(College of Information Science and Engineering, Huagiao U niversity, Quanzhou 362021, China)

Abstract: A method to realize the temperature compensated crystal oscillator is proposed. Dealing sample data by Mat

lab 7.0 and using polynomial fitting and interpolation to establish the mathematical model, filtering by median filtering

and programmer judge filtering to eliminate the disturb of the random noise, and make the sam ple data steady. Samples &

nalysis show that the way we introduce can make a effective compensation to the crystal oscillator and the frequency warp

can be control within 10~ 7 of the crystal oscillator frequency under the linear area of the temperature sensor with — 45~
85 C while the error of sample data and the working current is bigger at the nonlinear area.

Keywords: crystal oscillator; temperature compensated; digital control; digital filtering



