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8.   DIFFUSION 
 
In this laboratory course the dopant source is introduced by a spin-on technique. The spin-on 
material is a mixture of the dopant impurity and SiO2 dissolved in an organic solution. 
 

1. N-type Diffusion Process 
 

Phosphorosilica source is used for N-type diffusion in this lab. 
 

NOTE: In the past, high concentration phosphorosilica source has frequently caused extremely 
poor yield for the fabrication of P-N junctions.  Therefore, the concentration of phosphorosilica 
source to be used in this lab must be specified to be below 11020/cm3 (TA will provide the 
proper phosphorosilica). 

 
(a) First set the temperature of the N-type diffusion furnace to a desirable setting (typically 950 

~ 1050 C) while pass 10% O2 + 90% N2 through the furnace tube @ 1 liter/min. The 
temperature and diffusion time depend on the junction depth you want to achieve, and may 
be calculated by the use of appropriate diffusion equations. Fig. 8-1 provides the diffusion 
constants for a number of dopants and Table 8-1 gives the Error Function data; both may be 
useful for such calculations. 

(b) Pour small amount of phosphorosilica solution from the bottle into the designated small 
beaker, and cover beaker.  Seal the bottle container tight and place it back in refrigerator. 

(c) Etch and clean the diffusion windows (see Sections 3 and 4 for details). 
(d) If the wafer is wet, thoroughly dry the wafer by spinning it at 3000 rpm for 1 min. 
(e) Apply 4~5 drops of dopant solution on the wafer and spin at 3000 rpm for 1 min. 
(f) Bake at 90 C for 5 min, then at 150 C for 5 min. 
(g) Load wafer into the center zone of the N-type diffusion furnace. 
(h) At the end of the diffusion period, pull boat slowly out to the end zone of the tube.  Let it sit 

there for 1 min to cool down before unloading out of the tube.  Let it cool down to near 
room temperature before transferring into your wafer carrier. 

(i) The spun-on film may be etched off in BOE (see Table 4-1 for etch rates) if necessary. 
 

2. P-type Diffusion Process 
 

Borosilica source is used for P-type diffusion in this lab.   
 

(a) First set the temperature of the P-type diffusion furnace to a desirable setting (typically 950 
~ 1050 C) while pass 10% O2 + 90% N2 through the furnace tube @ 1 liter/min. The 
temperature and diffusion time depend on the junction depth you want to achieve, and may 
be calculated by the use of appropriate diffusion equations. Fig. 8-1 provides the diffusion 
constants for a number of dopants and Table 8-1 gives the Error Function data; both may be 
useful for such calculations. 

(b)  Pour small amount of borosilica solution from the bottle into the designated small beaker, 
and cover beaker.  Seal the bottle container tight and place it back in the refrigerator. 

(c) Etch and clean the diffusion windows (see Sections 3 and 4 for details). 
(d) Apply 4-5 drops of borosilica dopant solution on the wafer and spin at 3000 rpm for 1 min. 
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(e) Bake at 90 C for 5 min, then at 150 C for 5 min. 
(f) Load wafer into the center zone of the P-type diffusion furnace. 
(g) At the end of the diffusion period, pull boat slowly out to the end zone of the tube.  Let it sit 

there for 1 min to cool down before unloading out of the tube.  Let it cool down to near 
room temperature before transferring into your wafer carrier. 

(h) The spun-on film may be etched off in BOE (see Table 4-1 for etch rates) if necessary. 
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