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The Design of Ultra—broadband Power Amplifier using a Negative Feedback
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Abstract - In this dissertation ultra-broadband power amplifier(UPA) was designed and fabricated using negative
feedback technique. UPA was made of pre-amplifier, drive amplifier and power amplifier. Negative feedback technique
was used to achieve ultra-broadband performance. Designed power amplifier has 30dB gain and 2W output power. The
load-pull data of power amplifier for optimal power matching was extracted from the measured S-parameter. Fabricated
PCB material, permittivity is 4.6 and thickness is 0.8mm, is FR4 and UPA was fabricated 3 modules for comparison of
the simulated and measured results. Size of the fabricated pre-amplifier and drive amplifier module is 40mm ‘50mm 16mm.
And from the experimental results, gain of the pre-amplifier module is 9.87dB at 2GHz and flatness is 0.63dB.
Experimental result of the drive amplifier module is 10.97dB at 2GHz and flatness of that is 0.26dB. Test result of the
power amplifier module is 10.71dB at 2GHz and flatness is 0.72dB.

Total size of the power amplifier is 45mm 134mm 16mm. According to the test results, gain of the UPA is 28.98dB at
2GHz and flatness is 1.68dB. Output power was 32.098dBm at 2GHz, 32.154dBm at 1GHz and 31.273dBm at 100MHz.
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Table 1 Design specifications of pre—amplifier

3} = @9 | Min. | Typ. | Max.
Operating frequency MHz 100 - 3000
Gain dB 10
Ripple dB 1
Current mA 75 100
Power supply \% 10

shunt2 BAE P& A9 300[Q] Adgtel we F3
E48 vedle AEdHelA Zide 29 5 U

19 23 AP mE o5 AL A Aol
3}01'%1—’%% e Fug gigoae] VSWREA o] £olzl

1573



To|&a=8X 58 85 20094 8¥

oo SAE % R4 geeln oSe| gase A

T A

tlo
a4

a8 3 NMABER 32T
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Table 2 Design specifications of drive amplifier
3 5 =9 | Min. Typ. Max.
Operating frequency | MHz 100 2000

Gain dB 12

Ripple dB 1

Current mA 350

Power supply \ 7
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Fig. 6 Schematic of drive amplifier
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Table 3 Design specifications of power amplifier
3 = @9 | Min. | Typ. | Max.
Opérating frequency | MHz 100 2000
Gain dB 10
Ripple dB 1
Qutput power dBm 33
Current mA 700
Power supply \ 10

Oy 9 NHSER

2T

Fig. 9 Schematic of power amplifier
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Table 4 Design specifications of ultra—broadband power amplifier
3 = a7 74 EED
Operating frequency | 100MHz = 2000MHz
Qutput power Typ. 2W Inband
Gain 30dB
Flatness < 3dB
Input return loss > 10dB
Power supply 10V
Power consumption < 15W
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Fig. 12 Schematic of the UPA(ultra-broadband power
amplifier)
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Fig. 13 Freguency response of the UPA
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Table 5 Simulation results of the UPA
3 = a7 14 Ik
Operation frequency 100MHz = 2000MHz
Gain 30.49dB
Flatness 1.94dB
Input return loss 10.95dB
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Fig. 14 Photograph of fabricated preamplifier module
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feedback
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Table 10 MD characteristics of drive amplifier
g & 12 15 17 18 19 20
dBm dBm dBm | dBm | dBm | dBm
IMD | 6296d | 60.78d | 57.57 | 5391 | 48.5d | 41.58
B B dB dB B dB
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Fig. 22 Photograph of fabricated power amplifier
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Table 11 Test result of power amplifier with 130{£2] shunt
feedback
£ = 100MHz 1GHz 2GHz
Gain 11.427dB | 11.384dB | 10.706dB
Input return loss 3.88dB 2.73dB 2.53dB
Qutput return loss 2.16dB 4.73dB 9.44dB
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&) = 100MHz 1GHz 2GHz

P1dB 31.273dBm 32.154dBm 32.098dBm
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Table 13 Test result of the UPA
B = 100MHz 1GHz 2GHz
Gain 30.39dB 28.98dB 28.71dB
Input return loss 16dB 20.57dB 11.94dB
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