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Metallizations and Electrical Characterizations of Low Resistivity Electrodes (Al, Ta, Cr) in the
Amorphous Silicon Thin Film Transistor
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thickness®} TEG metal line width7} A3}5/4d w4
2 Y g & 4¥s F3 F< 9ute] TEG
line widthfl #MHEA¥(bulk resistance), WA 3}
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°] metal pattern $]X] W3] wE AFY =3y
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27 uedl B AYeel YAl B4 47 Ha

21, getal linefl A7]1R A% Bd4 wjd e 5
“d(electrical continuity test) &Z% Qlqt}.

Abstracts
Electrical properties of the Thin File
Transistor(TFT) electrode metal films were
investigated through the Test Elements

Group(TEG) experiment. The main purpose of this
investigation was to characterize the electrical
resistance properties of patterned metal films
with respect to the variations of film thickness
and TEG metal width, Alumioum(Al),
Tantalum(Ta) and Chromium(Cr) that are cu: rently
used as TFT electrode films were selected as the
probed metal films. To date, no work in the
electrical characterizations of patterned

line

electrodes of a-Si TFT was accomplished. Builk
resistance( R;), sheet resistance( R,), and
resistivities(p) of TEG patterned metal lines

were obtained. Electrical continuity test of
metal film lines was also performed in order to
investigate the stability of metallization
process. Almost uniform-linear variations of the
electrical properties with respect to the metal

line displacements was also observed.
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At makerd] AA Az FF ZWoAN F¥l H4
th. % w9 ZEYZ corning 7059  bare
glass(300x300 wn®) 7lurelol RF sputtering 5%
goon, By ofa vute] AY AR e Y
z2 2702 £ 34 A st $¢ F3 22
9] B2 A A7 olfL & AEH BJE B4 HI
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#ad Q@8 wrle] algicl Shimadzu 2-Chamber Sputter
7t a&ut o] o4 Hgen, X4 H F¥ x4

AaE Ay AE nj4e Table 1,204 el FLch

ute] &7 | Thickness | Power | Pressure | Ar #%
ESis (A) {Amp) {nTorr) | (scem)
Aluminum 2000 3.0 4.0 200
5000 £.0 4.0 200

Tentalun | 2500 6.0 5.0 | 100
Chromium 2000 5.0 3.0 100
* F2t 7k X

heating chamber& £ gt ¢} 100 C pre-heating

#,  process chamber PollA] ArR S

Table 1. A& AL 1% G474 34 22

uel FF| FA | F3 7% size () | % vi4
(A) (bare glass) (%)
Aluminum | 2000 300 X 306 3
5000 300 X 300 3
Tantalum | 2500 300 X 300 3
Chromium | 200 300 N 300 3
312

Table 2. A2 AE A& o4

2 F4ute] metal line pattern ¥doll= 7-inch TEG
metal mask7} AMZ Sgl3, #& 300 ¥ 300 (md’) % 7]
2t kol 4718 549 mask patterno] A godcrh 47
2] % mask pattern kol 167]2] metal line patterno]
metal line width =%le} &) 84 Fodoo # petal
line length= o 640 mu2 FUSA design El%Th 3
#2949 v}E petal line width (12,20,28 um)7} mask
designboll Ae ®Hoew, 978l HsA contact pad7}
ok 80 mm¢] metal line length ZtZA o2 ¥A Edich A
713 B4 #st oAt metal line pattern?l shape,
dimension % 7}3} E2] mask, metal line pattern2] &
2 X Figure 1, 20 2ot EHoloer, & metal line
widthdl metal line pattern number& Table 3of A&} E
olch
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Figure 2. Metal TEG Line Pattern
Metal Line Width TEG Metal Line Pattern Number
(um)
12 M1, M3, M6, M7, M8, M1O
20 M2, M4, ML
28 M5, M9, M12, M13, M14, M5, M16
Table 3. TEG Metal Line Wisth Patterndl &/
2. AN AY FH

Metal line pattern?] H7|3 =& HP 4145B Parameter
inalyzer Probe Stationg o]&3}e] # the|2t mask
patternt®] line length, widthBI® &4 =} Metal
line length Hlel w2 |7t A7MFY 71& Bl
probe contact padzte] design H#l2 3 Holan,
metal line width:= TEG mask pattern design k] line
width 12,20,28 wm= 7} =k 3 probe contact
pado] THE metal line length 3= Table 40] Rzl =

drt, 713t k9] mask pattern A £1x HE o] wE

B7tE A8t

mask pattern Alo]2] A 7|A8} uniformity

— 98 —

% wetal line width, lengthBIE 723 ojAle] wiy %A
o] 9ladx, A H £ We|uEe] TEG pattern line
width, lengthfl BF A %L Table 50 F2| =l &
wrejat &3 A3 Z7&2 line width, lengthBl A%
HgE BY Hyoen, & FHT U8 FF AYEY
HF AT HEl= 32 %2 Ao YA uniformitys} A
3 sof ok

&3 contact pad 7}7 1-3 1-5 | 1-7 1-9

metal line length (mm)| 160 320 | 480 640

Table 4. Probe Contact Pad 7}Z ol wlE Metal Line
Length #3}

Mask pattern ¥4 ZAY E o7 Qi3 & wjdy

chet dads A9 glgled, 7'1 RE :"“-—}-4 pattern

line& line width H3}o] FA¢lo] line length 640 mm
o] A7A d44do] B E gl Four-point probe &3
o7 7t H & 259 b A3 2§ A3 Table 6
of ®a) Facl Metal line width, thickness ¥ length
Hitol] whE Aot MY HE 54 ¥ ‘:}°l7'°l A
& Figure 3,4 2 Table 79 EUE EIS{{.QEFI, Z&ute]
width, thickness T length H3lo] w}Z =3te] A3 H
g AsLe +12 AL #AP U Frit 3 HAdch

&3 centact pad 7H2 (mm)
metal line ut
width{um)|1-3(160)|1-5(320)}1-7(480)|1-9(640) |-+
12 2.50 KQ| 4.99 KQ| 7.48 K@} 9.96 KQ| Al
20 1.45 KQ| 2.89 KQ| 4.34 KQ| 5.77 KQ| 2k
28 1.03 KQ| 2.05 KQ| 3.07 KQ| 4.08 KQ
12 0.97 KQ| 1.92 K@} 2.87 KQ| 3.82 KQ| Al
20 0.55 KQ| 1.09 KQ| 1.63 K@} 2.17 K@{ 5k
28 0.39 KQ| 0.69 K| 1.14 KQ| 1.52 K@
12 125. 63KQ[ 253, 92KQ| 374. 04KQ{498. 58KQ| Ta
20 72.22KQ|144.17KQ|[212. 67KQ|284. 08KQ| 2. 5K
28 51.97KQ|103. 21KQ|152. 71KQ[ 205, 18KQ
12 47.85KQ| 95.51KQ|143.13KQ|190. 63KQ
20 27.33KQ| 54.60KQ| 81.98KQ|109.58Ka| Cr
28 19.86KQ| 39.64KQ| 59.37KQ| 79.14KQ| 2k
Table 5. Metal Line Width, Length, Thickness §l
A7) M3 Hs}
% 2§ | F4A u] A3} o A
() uQ-cm Q/0
Aluminum 2000 3.14 0.16
5000 0.06
Tantalum 2500 176.51 7.06
Chromium 2000 69, 20 3.46
Table 6. & F&e kb AY U H A €3}



Resistance (K-Ohm)

Resistance (K-Ohm)

Metal Line Width(um)
ute] £5& e
(a) 12 20 28
Aluminum 2000 15.54 S.01 6.36
5000 5.94 3.38 2.40
Tantalum 2500 | 774.36 | 440.05 | 318.21
Chromium 2000 | 297.48 | 171.33 { 123.48
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