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6.78-MHz Class E Power Amplifier with Low Output Power Variation against
the Load Impedance Variation
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Abstract

A power amplifier structure is presented that has a low output power variation against the load impedance variation at 6.78 MHz
using two Class E power amplifiers and a A/4 transmission line. A Class E amplifier with a low output impedance and another Class
E amplifier with a high output impedance are connected in parallel with a phase difference of 90° using a A/4 transmission line. Each
amplifier generates the same output power under nominal load conditions to achieve the maximum efficiency. The output power variation
can be reduced during operation, which increases the output power from one amplifier and decreases the output power from another
at the same time when the load impedance is changed from the nominal value. Therefore, the efficiency can be maintained better against
the load impedance variation compared with the conventional balanced structure. The experiments show that the proposed structure has
an output power variation of 16.18 % - 18.4 6% less than that of the balanced structure. For the high-power mode using both power
amplifiers, an output power of 13.54 - 21.53 W and an efficiency of 75.41 % - 80.16 % were obtained. An output power of 4.67 - 8.76
W and efficiency of 77.89 % - 82.48 % were obtained in the low-power mode, in which only one power amplifier operates.
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%) W 0
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Bgl\i,n;zd Simulation | 80.30~85.46 |11.00~30.66|  96.42
Simulation | 79.00~8633 |11.94~27.94|  80.24
Proposed
Measurement | 75.41~80.16 | 13.54~21.53| 4557
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Table 2. Comparison of the high-power mode and
power mode simulation and measurement results.

i

8 B HAE BT AEFold U
v

low-

E Efficiency (%) |  Pou (W)
Fig. 8. Simulation and measurement result of the proposed ) Simulation | 79.00~86.33 | 11.94~27.94
High power mode
Class E PA. Measurement | 75.41~80.16 | 13.54~21.53
C2 EAss Aselth 44 BCoAs 2d Aol Lo 4 Simulation | 74.46~83.83 2.99~9.96
= = =7 . 4 = = = 2l W pOWEr mode
o 2 - = P Measurement | 77.89~8248 | 4.67~8.76
Batol WS AF B 542 7T ¥4 89
® 3. o)d A+ ZA=344 Hlu
Table 3. Performance comparison to the previous works.
Ref. (ll;r[;a_?z.) Type of the PA Supply voltage (V)| Load impedance (%) | Efficiency (%) Pour (W) Transistor device
1] | 678 Class E 20 10~100 '80.0~"87.5 | "3.0~"22.0 SUDO06N10
Current mode Class E "87.0~7950 | "3.0~'30.0
2] | 678 Voltage mode Class E = 10~100 '83.0~793.0 | "2.0~716.5 SUDO6N10
[9] | **N/A Class E 5 1~50 61.9~833 0.513~1.74 LDMOS
This Class E with
work 6.78 |Quarter-wave impedance 10 12.5~50 75.41~80.16 | 13.54~21.53 FDMC86248
transformer

* Graphically estimated, ** N/A: not available.
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