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Study on variation of electrical properties of polymer thick film resistor regarding curing
temperature, printing process and substrate

Myong Jae Yoo, Sang Myong Lee, Seong Dae Park, Woo sung Lee, Nam Kee Kang
EM&PR center, Korea Electronics Technology Institute

Abstract : Applying a designed test coupon pattern for fabricating resistors various resistors were formed using
PTF(polymer thick film) pastes. Aspect ratio from 0.25 to 4 were selected for fabricating resistors. Formed
resistors were cured at 170C and 240C. Electrical properties of fabricated resistors were measured and their
values analyzed in relation to cure temperature and formed geometry via printing. Also effects of substrates

used for fabricating resistors were observed.

Key Words : PTF(Polymer thick film), resistor, cure, printing, substrate

I.AE

HXEES AN M2 ZRE JIT MMM AERE
o] Bt OIME XXTls HERES E0/= MII=2AH BN
22N ZCIHE 288 B2l B2Y pastedl FS 2D U
Ct. E8t E2I0H FY pastelf 2Adll NHE 2 &4
Solder-lessOil 218 A28 &a, 2SS UIS B
o §2 22 4+ ULL D2l 22 20100 Ter &g
IX| BHSIE 223|= 2423 ¢l ULt

THAE 28 252 H3l0 OGE MR BHalet
29 ZHOUM &M SO B0 TOHE XUOINA M=
30| Helo O ME X 30l CHot & HEUCEH Ot
EcH &9 ME HOIAE HEO 0l2= J|20 THE XM&
Mol Mg ate Xolol el = D& 5HRACE

J

1

0

3|

I
X 4

[

0o

j--3

(=

e

20 =24 HEM HOAESR
HEH HOIAESR
£ J|UES MEOIACH &#F
% ELH2 H1 2L
2 M HEH HAE REZ HE
o 238 UtADE 01860 22 LR0IL D1y S§
Aot 22t 170TCe 240CE
TAIZEA HEHE MAIGIALH J&E HEHA E88 &
ool Rt O US2E MEM ZHH M=38
21| fIote Zei o X HOoAEE 0I88I0H &
=2 E4AIID 150CoHA 302 =S¢ !
Ch. 2212 HIOIAEE B3t AU £20!

10
9
Mo
<
2]
2
>
0o
é
ful
0g!
0x
Qj

A E3IACH

2 1. Sl &% HOIAE §4

g9 TU-10-8 | TU-10K-8 LS-504J

83 = 500ps 620ps 400ps
38 A 170, thr | 1707, thr 1501_:'

30min
9.0Q ~ 9.0KQ ~

sheet

o 11.0Q/00/14 | 11.0KRQ//1 | 50moKR /O
resistivity

um 4aum

HEH 84 A AEE A3J@ OtA3IE 400meshEB
MESIUCH Y B XA (snap off, &, ARAX &
g, AFX SL)S SUYSHAH LHGIQUCH 08 12 AR
g XEH test coupon patternOICH QM Y& 0 OE
HEHo S48 #4HEI |5t 2t MES2 oM ¢
g JE2=Z 0%, 455, -45%, 902 2&E XTHK
MES MESIAL

-45" rotated

90 o 45
rotated ’ T rotated

O3 1. MEd e R



3. Zm ¥ &
LR0ILE D120 RIEE M 220ICH
OIM HIEOI TSI MIE MES0| A OF, -45%0}
B 18, 90%Jt CIE, 452t D 1E0ICH

g 2. MEs HEMd 2

e

i
=
{0 g o
22w

8 38 MME, 11HE HOIAEE OI80t
HeHsa 23 250 OE Ng AES 53 Z
Ci. 23 201 SI180 Mt Mg 2AS0 2 &
UM ZABIACH E£8 M HE2 aspect ratiodt 2
E Mg e X010t O 2S£ #O 8 4 A/YS0 Ol=
HEE HEBHEL UM Al E8He HEM 222 2
SOt 248k A0l J1QIELt

-~

&t

- =

\'\
\\

o T T T T T T T
oo 05 10 15 20 25 30 35 40 45
Aspect ratio
(a)
250
—e— A 1 170C //'
200 —e— A1 240T
—a— B : 170T /
—w— B : 240C -
150 /// //
-
£ o 7
2z . -
% 100 e .
H e —
st
%04 — //"///
el
AT
0 L=

T v v T v T T Y v
0.0 0.5 10 15 20 25 30 s 40 45
Aspect ratio

(b)
38 3. (a) MHE HOIAE (b) DME HOIAE

28 4= MME HOIAEZ 170CHAM FSAIZ XM
BHISS oty e HE ME S9 bluw EF Z
OICH 201 902 Q4 2SOl eis IR0 UM &
AHEE 2101 EEEZI”s0 Ol 848 HNENS Aok &
1€ &F& 2 A C 1182 = B SMHIF 15um

=

L]

Ol B2 D 82 E2 20umllaiez 2| 2AH
Z2E Al SME SN2 XI00 JIeiEt HUS HOl 8 £
UACH.
354 A -
= <
25 —e—0 ////:
£ = o7
215- ///
10 /
5 &:‘Z’
¢ T

T T T T T y T T
60 05 10 15 20 25 30 35 40 45
Aspect ratio

08 4. Ol2f WE e Mg gt

J% 5= MXME HOAEZR MEM 4 Al AES
JIEN OE ME 2 &F 20T RIS JIHE ME
g ZFR LROILE 120 YISt ME g9 X0IoF 108K

OlyeS ol B £ UACH

500 -{ —s— A alumina
—e— D alumina
—&— A orgainc
—w— D organic

? 200

Resistivity
w
g

>,

\\

\

100 e

T T T T T
00 05 10 15 20 25 30 35 40 45
Aspeci ratio

28 5. 170TOHA 38 Al ALS 2120 GE NE al

4. 2 E
=2 AFUAE BTt 2% NE BOAEE 01800
S M= HES 280610 3d 2, oY & &
ALE D1 @E S g gtg Mot &

Mexse M
3 25 ZJb Al ME 2001 LASR=H 0= E20
matrix®} @& DX D08 HOZ AISEH Ot 2E
Of M2 ME 2to X0ol= A HEHS SH X0/
JIQIE0l THHEIQACH AFRE JIT0 ME XE 22 X
Ol= |12 )12 B2 HE HOIAERAS B0 219
Bt 202 AR O AME 240 R 50D BE
Ct.

fin

&1 28

[1] Shen Li Fu, “Electrical characteristics of polymer thick
film resistors Part 1° IEEE Comp. Hybrids &
Manufacturing tech. vol CHMT-4 No 3. p283-288, 1981

[2] P.L.Cheng “Quantitative analysis of resistance of printed

resistors,” IEEE Polytronic 2002 conference p205-210

- 312 -



