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Abstract 

          In this project, we have 

developed the processing techniques for 

GaAs psedomorphic HEMTs.  In this 

study, we compare the performance of 

single delta doping structure and double 

delta doping structure in DC� Small 

signal and Large signal analysis. At 

300K, the gm and Idss of the single delta 

doping structure were 244mS/mm and 

152mA/m, respectively. For the double 

delta doping structure, the gm and Idss 

of single delta doping structure were 

247mS/mm and 260mA/m, respectively. 

For double delta doping structure, the ft 

and fmax were 16~17GHz and 50GHz, 

respectively. In large signal 

measurement, the power added 

efficiency�P1dB and OIP3 of single 

delta doping structure were 32%�

2.59dBm and 26.91dBm, respectively. 

For double delta doping structure, the 

power added efficiency �P1dB and 

OIP3 of single delta doping structure 

were 37%�0.74dBm and 27.65dBm, 

respectively. For applications in CDMA 

communication systems, we have 

measured the adjacent channel power 

leakage ratio (ACPR) of single and 

double delta doping structure. We found 



that the ACPR of double delta doping 

structures is better than that of single 

delta doping structures. Based on this 

study, we can conclude that for the 

linearity applications double delta 

doping structures are more suitable than 

single delta doping structures. This is the 

first time that direct comparison is made 

for different delta doped PHEMT 

structures for CDMA power 

applications. 
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Single Delta Doping
Gm vs Vds
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Double Delta Doping
Gm vs Vds
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Single vs Double Delta Doping
Pin vs Pout

P in  (d Bm )

- 15 -1 0 -5 0 5 1 0

P
o
u
t 
(d
B
m
)

- 4

- 2

0

2

4

6

8

1 0

1 2

1 4

1 6

Pi n vs  Po u t  ( Sin g le ) 

Pi n vs  Po u t  ( Do u b le )

Single vs Double Delta Doping
ACPR
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