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A Study on Digital Temperature Compensated
Crystal Oscillator
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ABSTRACT

In mobile communication instruments, realization of the frequency synthesizer with high stability
in temperature is very important. In order to realize a high stability frequency synthesizer, the os-
cillator providing for reference frequency must be stabilized in various temperature. In accordance
to this requirement, the TCXO using digital method is realized in this thesis. The DTCXO consists
of temperature sensing part, control part and the VCXO. The frequency stability of the realized
DTCXO is 0.94 ppm on average. This is an improved result when compared with the 2.5 ppm of the

TCXO using analog method.
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Fig. 2.1 Temperature versus frequency characteristics
of crystal
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Fig. 2.2 Block diagram of DTCXO
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Fig. 3.1 Circuit diagram of temperature sensing part
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Fig. 3.2 Circuit diagram of VCXO
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Table 4.1 Temperature versus temperature sensor out-

put voltage
fx () A EE (V)

5 0.118
10 0.302
15 0.499
20 0.710
25 0.892
30 1.086
35 1.282
40 1.476
45 1.676
50 1.872
55 2.063
60 2.257
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Table 4.2 Temperature versus output frequency of VCXO

22 () |29 Fv4 (kHz)
0 15360.73
5 15360.69

10 15360.64
15 15360.59
20 15360.56
25 15360.51
30 15360.46
35 15360.41
40 15360.38
45 15360.35
50 15360.32
55 15360.30
60 15360.30
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Fig. 4.1 Temperature versus output frequency of
VCXO
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Table 4.3 Correction voltage versus output frequency
of VCXO
A A/} (V) | &9 F9% (kHz)
15356.93
15357.15
15357.76
15358.25
15358.66
15359.02
15359.40
15359.75
15360.08
15360.42
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Table 4.4 Temperature versus correction voltage
2= () 2AEY (V)
7.799
7.951
8.113
8.200
8.348
8.495
8.642
8.730
8.819
8.907
8.966
8.966
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Fig. 42 Temperature versus final output frequency
743

www.dbpia.co.kr



WEEESA®R I '93 -5 Vol.18 No.5

Has5 HF &Y T
Table 4.5 Final output frequency

& () &9 795 (kHz)
5 15359.94
7 15360.01

10 15359.98
12 15359.99
15 15359.97
17 15360.01
20 15360.00
22 15359.99
25 15359.96
27 15359.97
30 15359.98
32 15359.98
35 15359.99
37 15359.99
40 15359.98
42 15359.99
45 15359.99
47 15360.00
50 15360.01
52 15360.01
54 15360.01
55 15358.94
60 15358.93
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Table 4.6 Temperature versus frequency stability

e2(t) |F9 ¢YE (ppm)

7 0.65
10 1.30
iz 0.65
15 1.95
s 17 0.65

20 0
2 0.65
25 2.60
27 1.95
30 1.30
32 1.30
35 0.65
37 0.65
40 ; 1.30
42 0.65
45 0.65

47 0
50 0.65
52 0.65
54 0.65
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