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Power amplifier output power, efficiency, and
linearity are load dependent.
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1.1solator
A. Handle large VSWR with plug & play
B. Output power is still load dependent i.e., P, = (1 — |T|?)P;y,
C. Difficult to integrate

2.Tunable matching network
A. Theoretically best solution (with ideal loss-less components)
B. High-Q conditions causing high insertion loss and bandwidth restrictions
C. Low-RF power handling capability

3.Supply adaptation with TMN

A. Relaxes high-Q requirement on TMN
a) TMN for complex load Supply adaptation with input drive for onmic load

B.Needs DC-DC converters
C. RF-power handling gets limited due to TMN
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Theoretical Analysis
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* The loading impedance of the main stage (Z;,) can be adjusted
A. PApign (Inign) IS used to increase Zy

B. PAjyw (Iiow) 1S USed to decrease Zy
CZ Zg C Zg Ihigh ZO Ilow

Zy = + —
M™1—-C2R, 1-C?R, I, J1—c2 Iy

* The output power can also be adjusted

2

0 2
Pyt = ZRL(l — CZ) [CIM + Ihigh]
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 The power utilization factor (PUF) for onmic loads.

Power
PUF = i

Powery + Poweryy,, + Poweryy,,

1
N

* The Rpin = 250 and Ry,4, = 100 Q for the 2:1 VSWR.
 The PUF for ohmic 2:1 VSWR, Z, = 50 Q is 50 %.

* The auxiliary PAs are small!

* The PUF for 2:1 VSWR with supply adjustment is also 50 %

(G.D.Singh, et al., TMTT 2021).

PUF =
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* The power extracted from the main and auxiliary PAs.
* Main stage static active load adjustment.
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* Proposed an active load adjustment technique to recover the PA
performance due to load mismatch

e Extracts maximum output power and efficiency from the main PA

* No supply voltage (VDD) adjustment is required. Only active
devices.

 Demonstrated output power and efficiency enhancement on the
2:1 VSWR circle
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Thank you very much for your attention!

Questions?
Comments?

Gagan Deep Singh

~ g.d.singh@tudelft.n
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