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Fig. 1. Schematic of the propose inductive feedback push-pull power amplifier.

Fig. 2. Design feedback inductor of the fourth stage of the
PA: Gms/Gma and stability factor K versus frequency of
several cases of feedback (FB) inductor.

Fig. 3. Physical layout of a push-pull amplifier stage
with an inductor feedback.
.

Fig. 5. Measurement setup for (a) S-
parameters and (b) Large-signal
performances.

Fig. 6. Simulated and measured S-
parameters of the PA.

Fig. 7. The measured saturated output power
(Psat), output 1-dB gain compression point
(OP1dB) and power added efficiency (PAE)
of the PA.

Fig. 8. The measured and
simulated output power (Pout)
and PAE versus input power (Pin).

• A push-pull structure using a differential pair of transistors has
been widely used to improve output power in designing power
amplifier (PA).
• To stabilize the differential pair of the active device, a common
technique is using capacitive cross-coupled neutralization.
• However, the required cross-coupled capacitor for a W-band PA
is typically in the range of several femto-farads, which is difficult
to rely on in practice. Moreover, this suffers from low quality
factor of the cross-coupled capacitor, which degrades the
performance of the PA.
• In this paper, we present an 82 GHz push-pull PA with inductive
uni-laterization to achieve a well-balanced overall PA
performance.
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Fig. 4. Chip photograph
of the fabricated PA.
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Ref.
Tech.

(CMOS)
Topology Freq. (GHz)

VDD

(V)

Psat

(dBm)

Gain

(dB)

Peak PAE

(%)

OP1dB

(dBm)

Area

(mm2)

DC-Diss.

[mW]
FOM 

[1] 65-nm 4-way com. 100-117@109 1.2 15.2 20.3 10.3 12.5 0.34 NA 86.4

[2] 65-nm 16-way com. 77-103@90 1.2 18.3 12.5 9.5 17.5 0.82 NA 79.7

[3] 65-nm 4-way com. 84.0-88.8@87 1 11.9 18.6 9.0 9.6 0.37 NA 78.8

[4] 90-nm 4-way com. 86-98@94 2.4 16.8 20 16.4 15 0.69 280 88.4

[5] 65-nm 4-way com. 77 2 15.8 20.9 15.2 13 0.21* 246 86.2

[6] 90-nm 2-way com. 69-81@76 2.4 12.8 21.5 9.9 9.5 0.36 182.4 81.9

[7] 40-nm 4-way com. 70.3-85.5@80 0.9 20.9 18.1 22.3 17.8 0.19* 375 90.5

[8] 65-nm 2-way com. 68-78@75 1.3 17.3 21.4 18.9 14.6 0.09* 284.7 89.0

[9]
45-nm 

SOI

Multi-drive 

3-stack
91 3.4 19.2 12.4 14 NA 0.228* 379 82.2

[10] 65-nm 2-way com. 57.2-66.9@~62 1.2 14.35 20.9 21.1 11.68 0.088* 126 84.3

This 65-nm 2-way com. 76.8-83.8@81.6 1.2 16.3 28.3 14.1 13.6
0.72 

(0.121*)
234 94.3

 2*PA core only; (dBm) (dB) 10log [%] [GHz]satFOM P Gain PAE f   


