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In this research, we intended to improve the tolerance of thick film resistor using photosensitive polymer resistor paste which
was fabricated with alkali-solution developable photosensitive resin and conductive carbon black. At first, we investigated the
effect of the selection of carbon black and photosensitive resin on the resistance range and tolerance level of polymer thick
film resistor (PTFR). And then, a difference in resistance tolerance was evaluated according to the coating methods of photo-
sensitive resistor paste on test board. In case that the photosensitive resistor paste was coated on whole surface of test board
using screen printing, large positional tolerance was obtained because the formation of the thick film with uniform thickness
was difficult. On the other hand, when the paste was coated with roller, the resistive thick film with uniform thickness was
formed on the whole board area and the result of resistance evaluation showed low tolerance in £ 10% range. The tolerance
of PTFR could be improved by combination of the precise patterning using photo-process and the coating process for the

resistive thick film with uniform thickness.
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Table 1. Combinations of Carbon Black (CB) and Photo Solder Resist
(PSR) Matrix (AX : A-PSR + XC-72R, AC : A-PSR + CDX-7055U,
TX : T-PSR + XC-72R, TC : T-PSR + CDX-7055U)

Code AX1 AX2 AX3 AX4 AX5 AX6 AC1 AC2 AC3 AC4 AC5

CB content ! 125 15 16 18 20 1 15 2 23 25
(8) XC-72R CDX-7055U
Matrix A-PSR 20 g

Code TX1 TX2 TX3 TX4 TCl1 TC2 TC3 TC4 TC5 TC6

CB content !> 2 25 3 2 23 26 3 33 35

) XC-72R CDX-7055U

Matrix T-PSR 20 g
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Carbonblack Dispersant
(20g) P
| |
High speed mixing
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Paste
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Figure 1. Fabrication procedure of photosensitive resistor paste using
PSR.
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Figure 2. Fabrication procedure of test coupon for polymer thick film
resistors.
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Figure 3. Test coupons for evaluation of polymer thick film resistors :
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A7 580 T 22014 15 min 5 A3k A g ol A8 13
7] C. W. Price AF¢] MC810C Edlo]n], A7 g9l Alo]=:
10" x 10"137, 200 ¥, 15 pm oW AFE o] F3lGiT) o]
AES AW 28 WAL 70 x 70 mmE, 1= 139 A S
FH FE o] 8% Afolle T HURE =017 Aste] F 8~
1} w, w3 90k 3]st XSG g ¥
#3 siglo] PA¥ A= vA=19} Opto FinetechAHS] KP-1200
gato] AAlekion, FHEEH ] FREAEo] B3R
7ekato] 1500 mifem’?] 322 Fo e ATk 3w A
715 olg3t HEYEAE, dYdeEE 1 wi%
Na,CO; FEHE o] &3lglrh. & U A2 < dedd A Fub-s
QEo] Y11 120 ColA 30 min 713 % 200 ‘CollA] 1 h A3E AA|
sttt Asr Buba Akl £9Ek BlAE FE O 2 5E METEX
M-4660A digital multimeterS ©]-8-3lo] A &x5 =33}, 3-gHA}
& =&tk Figure 37 o] F 71X9] A& HAE FES Al
sto] Frlsigleon, s8-8k 2 (1) ol&sto] AXtskaich

=
to
2
o,
o
T
J
ol
38
o

to 4
rﬁ(_/‘
o

2

WO o
12 o o rlo
N
i
o

B 3o/ @& standard deviation
Tolerance (%) =100x"%/% 5. 2 erage resistance @

100 4 - —— AX
: ' A —8— AC
- \"'., A TX
g \ v TC
E k!
L Y
[=] L
= ! h
B 103 .y & '--_"'1
& ™ . ™,
a Loy .
'E “m ™ \'_
& . .
P W “w
f N\ N\
s 14 k] \‘ . L
—
———
4 G ] 10 12 14 18

Amount of Carbon Black [CBACE+PSR)] (wi%)
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Table 2. Comparison of Physical Properties Between Two Carbon Blacks

Particle size ~ Specific surface area  Oil absorption

Model (hm) (m%/g) (em’/100 g)
XC-72R 30 254 192
CDX-7055U 0 55 170
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Figure 6. Resistance distribution of AX4 paste in case of screen printing.
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