


A. Embedded Field Plate Metal 
 

TiWN field plate metal is a blanket reactively sputtered 
metal film deposited on a dielectric stack of Si3N4 and AlN, 
after the formation of N+ epitaxial region and the isolation 
implant. Field plate metal stripe was then formed by 
fluorine based dry etch (Fig. 1(a)). Afterwards, the Au 
based ohmic contact was formed by using standard lift-off 
techniques and the subsequent alloy annealing (Fig. 1(b)). 

 
B. Gate Channel Etch 

 
During the gate channel process, TEOS, AlN, TEOS, 

and field plate TiWN were sequentially etched using photo 
resist as primary mask. The AlN layer underneath the 
TiWN FP metal was used as the etch stop layer for both 
TEOS and TiWN etch (Fig. 1(c)). Subsequently, Si3N4 was 
removed using a C2F6 based dry etch that stops on GaAs. 
During this Si3N4 etch step, TEOS layer on the top surface 
was partially removed (Fig. 1(d)). 

 
C. Si3N4 Spacer Formation 

 
After gate channel formation, a spacer was formed by 

Si3N4 PECVD deposition, and anisotropic C2F6 based 
plasma etch (Fig. 1(e)). TiWN gate metal was deposited to 
fill the trench and make a Schottky contact to GaAs at the 
bottom of the trench, followed by metal 1 Au plate (Fig. 
1(f)). 

 

 
 
 
 
 
 
 
 

(a) Embedded field plate metal TiWN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Standard ohmic lift-off process and AlN cap deposition 

 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
(c) TEOS, AlN, TEOS, and field plate TiWN etch at gate 
channel clear 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(d) Si3N4 dielectric etch at gate channel clear 
 
 
 
 
 
 
 
 
 
 
 
 
(e) Si3N4 inside spacer deposition and etch 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(f) Gate metal deposition and metal 1 Au plating 
 
Fig. 1 Several important process steps in making a field 
plate device using a self-aligned spacer process. 
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