
51,  19,  1, 2017

,  19,  1, C. 51–56

 621.9.047.4:538.971

© 2017 . . , . . , . . , . .   

, ., 1, 394018 , 
e-mail: zews-00@mail.ru

 21.12.2016 .

. ,
 100% -

( ). ,
, . 

,
, .

: , , ,
,  ( ).

, -
, -

. 
, , -

 [1]. 
 35 

60%
.

:
-

; -
-

;
( , -

) -
, ;

;
, -

; 
 [2].

-

.

-
-

.
 1 . 

 100 100 .
 256 .

AP1000 .

, -
, 

 BJ-820 -
. 

-
-

 ( ) Solver P47 Pro. -
 

 HA_NC Etalon 
 10  145 

 232 . 
.

, 
, -



52 ,  19,  1, 2017

, -
 [3]. 

, 
,

-

.  
, 

 ( , -
, . .) -

. 

Ar, O2, NO, NH3, .

AP1000 , . . -
-

. -
-

. -

. 

( ). 
-

 (150–300 ).

, 
. -
, 

. 

 

 

. 1. - : 1) ; 
2) ; 3) ; 4)

[Fig. 1. AFM-image of a surface of a  lm of aluminum before processing in plasma: 1) surface topography; 2) phase;
3) contour interval; 4) histogram] 
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. 2. - : 1) -
; 2) ; 3) ; 4)

[Fig. 2. ASM-image of a surface of a  lm of aluminum after processing in plasma: 1) surface topography; 2) phase;
3) contour interval; 4) histogram]
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 1. 
[Table 1. The modes of plasma treatment]

[Mode No]
, 

[Power, Watt]
,  

[Time, s]
, 

[Pressure, mTorr]
, /

[Stream, ml/m]
1 350 100 150 40350 100 150
2 100 300 120 5100 300 120
3 550 30 160 40550 30 160
4 510 800 150 40510 800 150

,
-

. 
 1,  2,  3,  4 -

 4- -
.  1 Comparison

Of Argon And Oxygen Plasma Treatments: 350 W, -

 45  180 ,  – 40 /  [4]. 
 2 Process Windows for Low-tem-

perature Au Wire Bonding: 100 
120  5 /  5 -

 [5].  3 -
Micron: 550 ,  – 30 ,

 160 ,  – 40 / .  4
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. 2.
[Table. 2. Percentage of chemical elements in the contact platform]

[Before processing in plasma] [After processing in plasma]

[Chemical element] Wt. % [Chemical element] Wt. %

C 5.708717 C 5.1724235.708717 C
O 5.597612 O 5.0563245.597612 O
Al 52.03568 Al 51.7345652.03568 Al
Si 13.48945 Si 13.4758313.48945 Si
Ar 0.570771 Ar 1.0508910.570771 Ar
Ti 12.23532 Ti 12.3428512.23532 Ti
W 10.36245 W 11.1671210.36245 W

. 3.
[Table 3. Calculation of aluminum metallization roughness before plasma treatment]

Ra, nm Rmax, nm Rq, nm

[Before processing in plasma] 7.45 194 10.8194

[After processing in plasma] 6.05 59.2 7.8459.2

. . , . . , . . , . . 
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 4.
[Table 4. Detachable efforts of wire bonds]

,
[Detachable effort of welded connection, g]

[No. of welded 
connection]

[No. sample]

1 2 3 4 5 6 7 8 9 102 3 4 5 6 7 8 9

1 9 7 7 9 8 8 6 7 7 87 7 9 8 8 6 7 7
2 5 6 5 4 6 5 6 4 5 46 5 4 6 5 6 4 5
3 10 9 10 8 9 8 10 9 8 89 10 8 9 8 10 9 8
4 13 14 12 12 13 14 14 13 1214 12 12 13 14 14 13 12

. 3.

[Fig. 3. Image of internal pins with high-quality bonds]
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Abstract. The purpose of work is to select the optimum plasma etching mode for cleaning the 
aluminum surface from pollution.
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METHODS AND METHODOLOGY. In this paper, FPGA chip`s pads aluminum metallization was
the object of the study. The averaged thickness of aluminum was 1 micron. The contact pads sizes – 
100×100 microns. FPGA got 256 contact pads.
AP-1000 Plasma Treatment System accommodated with the argon gas used for  aluminum surface 
cleaning.
Plasma in  uence control on the aluminum metallization, located on the FPGA pads, was carried out 
with the Bondjet BJ820 bonding the aluminum wire to the pads.
The surface morphology was investigated by scanning force microscopy in semi-contact mode by a 
scanning probe microscope (SPM) Solver P47 Pro.
RESULTS. The optimum mode of plasma treatment which gives quality bonds between the contact 
pads and the FPGA internal connection was obtained.

CONCLUSIONS:
1. The new technology of the aluminum metallization surface treatment using plasma etching with 
the 100% internal pin to the FPGA contact pads bonding was developed.
2. The presented technology of an aluminum metallization surface treatment allows to improve quality 
of the separation effort to the internal pin welded on the FPGA contact platform up to 20 %.

Keywords: plasma treatment; aluminum metallization; pad; ultrasonic welding; FPGA.




