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Design of Fixed Phase Control Circuit of
Group Delay Line using Adaptive Vector Control
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Abstract

The phase characteristic of delay line in feedforward linearizer has been changed due to variation of operating
temperature. In this paper, design method of fixed phase control circuit of group delay line using adaptive vector
control is derived. To maintain transfer characteristics of nominal operating temperature, the error correlated
signals which are changed adaptively due to changing of temperature are added to main signals. The proposed
method maintains transfer characteristics under 0.06dB of insertion loss and 0.36° of phase variation in case of
1-tone(880 MHz) and under 0.07 dB of insertion loss and 0.35° of phase variation in case of 2-tones(%77 MHz,
882 MHz) for 10dB input power dynamic range and +/-10° phase variation respectively.
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Fig. 1. The block diagram of the feedforward-type LPA.
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Fig. 3. The block diagram of the fixed phase control eircuit using adaptive vector control.
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Fig. 4. The diagram of phase control circuit.
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Table 1. The phase variation characteristics of var-
iable phase shifter,

47 AV Phase [deg]
0 0
2 23
4 43.1
6 62,8
7 732
8 84
9 95,1

10 102
12 123
14 140
16 152
18 161
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Table 2. The attenuation characteristics of low ph-
ase shifting attenuator.

A7t A% [V] Altenuation[dB)
0 ]
1 = 1.2
2 =36
3 -6.2
4 -9
5 123
6 - 167

B 3. #AEHE DL3S| #|ihdzle] o 94 w4
329 71EA4 S A7) -tone case)

Table 3. Reference phase measurement results of

APC according to phase variation of tra-
nsmission line DL3 (I-tone case).

1-tone[ 880 MHz]
Power IF1[mV] IF2[mV]
[dBm]
5x 55 5% 25
st A | wE F | sz A | F

- 15 1.1 1.1 2.3 2.3
=11 2.8 29 5.0 5.0
=T T2 7.2 101 10.1
=3 16.2 16.3 L7 7.8
I 29.7 29.7 27.0 21.1
5 46.0 46.0 33 74
10 81.0 B0 55.4 554

B 4 ALHLHZ DL3Ig s)0wsel o2 94 oA
329 71294 532 3H2-tone case)
Table 4. Reference phase measurement results of
APC according tophase variation of tfran-
smission line DL3 (2-tones case).

2-tone[877 MHz, 882 MHz]
Pawer IF[mV] IF2[mV]
[dBm]
255 5% 5% BE
W A | We F | wsoa | wet
=N 49 49 29 28
i 10.9 10.8 82 8.1
= 20.0 20 20.0 199 |
—3 30.0 30 352 35.1
1 40.3 402 5.2 514
5 530 52.9 748 747
10 80 79.9 124.2 124.1

th 4ZelMe] B4 24T AAME DLI9| @
o g2l gl 7bd apdEle Ale] At 8V
2 393 72 2 AN T4E 2zt 7hd ¢
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B 5 2L AH¥2e] 33 914 Alo)7) H54(1-toned) 2§
Table 5. Fixed phase control circuit characteristics of group delay coaxial cable (1-tone case).

P, $ Az =8 a4
[dBm] [V ([deg]) I[mV] OImV] o PHASE[deg] G i B
9(+10) 18.9 10.2 0.540 2837 -112
0 8(0) 19 10.4 0.547 28.71 -11.2
7~ 10) 19 10.3 0.542 2848 =112
9(+10) 18.8 10.3 0.548 28.73 =517
i ﬂl;'j:;;z] 5 8(0) 19 104 0.547 28,71 ~5.17
7~ 10) 19 10.3 0.542 28 48 —523
9(+10) 19 10.3 0.542 28 48 -1.17
10 8(0) 19 10.3 0.542 28 48 =117
(- 10) 19 10.3 0.542 28 48 -123
92} 0.36 0.06 dB
B 6 4% 429 24 §4F Ao}7] S4(2-toned] 29
Table 6. Fixed phase control circuit characteristics of group delay coaxial cable (2-tones case).
P 9] Ak B} =9 A4 Pout[dBm)] |
[dBm] | [MldegD] | jimv) o[mVv] Of | PHASE[deg] | $7TMHz | 882MHz |
9(+10) 158 35 0222 12.50 =y ~11.23 J
0 8(0) 158 33 0222 12.50 ~11.23 ~11.23 ;
7(-10) 158 33 0222 12.50 -11234~{120 |
T 9(+10) 158 34 0222 12.15 ~6.20 - 620
[877 MHz, 5 8(0) 158 35 0222 12.50 -6.27 -627
L 7(-10) 158 3s 0.222 12.50 ~6.20 ~6.20
9(=10) 158 34 0.222 12.15 ~1.20 -1.20
10 8(0) 158 3s 0.222 12,50 ~1.20 ~1.20
7(-10) 158 35 0.222 12.50 ~1.23 -123
23} 0.35 0.07 dB
A Er)e Ae] AL +TV B 49V 2§y g dozlon, 2wones| 744 0.07dB% 0.35°
o o] AF HhHsle T 4-10° o R o] 4helE4 Wz B fihdsle degle B 4 g
SH A= £ 5, 8 74 29kslgy, A 28 B Atk 38 TE Aoz 533 dE Ao
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