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Impact of Screen Printing Technology on Electrical Conductivity of Printed Circuits
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ABSTRACT: It is well known that screen printing electronic technology has been widely used in the fields of biomedical
engineering, sensors, and electronic circuits. Investigating the effects of scraper angle, off-grid spacing, and blade
pressure on the electrical conductivity of printed circuits is crucial for enhancing the accuracy and quality of printed
electronic products in industrial production. Orthogonal experiments were conducted to investigate the effects of blade
angle, off-grid distance, and blade pressure using screen printing equipment and testing instruments to determine the
optimal process conditions for screen printing. Subsequently, these optimal conditions were validated through
multi-parameter comparative experiments. The optimal solution obtained through orthogonal experiments was either
cra;b, or ¢;b,a;. Results from multi-parameter comparative experiments indicated that the minimum line resistance value
corresponded to an off-grid spacing of 1.0 mm or 1.4 mm, a blade angle of 60°, and an equivalent distance for blade
pressure of 1.1 mm. Additionally, when the equivalent distance for blade pressure was set at 1.0 cm and the off-grid
spacing at 0.8 mm, the fluctuation range of resistance values at different positions along the lines was minimized. The
experimental results indicate that the most significant factor affecting the conductivity of printed circuit is the off-grid

distance, followed by blade pressure and finally blade angle. The experimental results validate the reliability of orthogonal
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experimental design in studying the conductive performance of printed circuits. However, there are some shortcomings in

its application to the investigation of resistance stability.

KEY WORDS: screen printing; orthogonal experiment; printed circuits; conductivity
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Fig.1 Design of printed conductive lines
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Fig.2 Experimental procedure flow chart
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Tab.3 Resistance test date of printed conductive lines Q/cm
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Fig.3 Comparison and analysis of line resistance values under different blade
pressure and off-grid distance (blade angle: 65°)

40
E30
20 +
10 -
0 1 1 1 1 1 1 1
06 07 08 09 10 1.1 12 13 14
B M E] B /mm
¢ FITIfABE6S®, FITIEI4FRUAEEL.2 cm
90
gg- (L EA oI EB - (EC —(ED
60
G -
= 50 po— =
8 et S ey
= 3or b
201
10+
0 1 1 1 1 1 1 1
06 07 08 09 10 11 12 13 14
B W [E] P /mm
a BIJIAEE60°, TR cm
90
80f —=—fIEA {LEB - {EC ~(ED
701
A N
H 30[
201
10+
0 1 1 1 1 1 1 1
06 07 08 09 10 1.1 12 13 14

2 1o [E] B/ mm
c FITIfEE60°, FITIEASERAIEL2 cm

801 —+fIEA -(IEB -« fEC  fLED

(()).6 OI.7 0:8 0.I9 l.IO lil 112 1I.3 1.4
B ME B/ mm
b EIIAREC°, FUIIESSAIFEL] om
90
80} ——FJ] & IERKAEEL em
o 700 —o— | JT S S AKAI R L1 em
60, o BT AIRL2 om
504
Em_M
30
201
10+
%.6 07 08 09 10 11 12 13 14
P

d RFRETIE % R

P 4 N[ 70 3 0 o i) T 4 4 BEL B S XS e 2 # (I AR 60°)
Fig.4 Comparison and analysis of line resistance values under different
blade pressure and off-grid distance (blade angle: 60°)
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