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Laser-Driven Peeling of the Photoresist-Protective Film of a Printed Circuit Board
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In this paper we show that the photoresist-protective film of a printed circuit board (PCB) can be delaminated from the
underlying photoresist layer by a single pulse of a nanosecond laser at 532 nm. After locally peeling the edge of the PCB with
a laser beam of 9 mm size, Scotch tape was attached to the irradiated region to peel off the whole protective film. For a certain
range of pulse energies the peeling probability was 100%, without leaving any damage. Since the use of a laser in initial
delamination is noncontact and nondamaging, it may be more efficiently utilized in the PCB industry than the conventional
knurling method based on mechanical pressing.
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FIG. 1. Schematic of protective film peeling by knurling method.
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FIG. 2. Potential mechanism of laser-driven initial delamination.
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FIG. 3. Optics setup used for laser-driven peeling.
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FIG. 4. Camera images showing the peeling of protective film
by use of a scotch tape. (a) before irradiation, (b) after irradiation
with a pulse of 160 mJ, (c) after irradiation with a pulse of 180
mJ, (d) after irradiation with a pulse of 200 mJ.

o,
fin}
o
il
o
:oé
om
HJE‘.

2ol UiA] sold 2} 108]9] whe A
2% B9l v 43S TS0k Figure sof 1 23k
Ak, HaoldA7E 110 m) o]atd w3
7} B7) 9kek o) F Waou A FrNaka ) 4
FEE Z7kelasd, 7 10¥9] BlAE 120 mIdAE 2
H, 140 miof A 8 dhe]of AJgskolct oL )7t 160
mioj4rel ¢ ute] HFEE 100%0] Szt 180 mix
2 7&%% &4} 3 0] UelYY] A1ZFste] 200 m] o] Atof A
= FojA ket @ito] TEE T uebA Ho|
sW2o| oy uha] AL 160 - 170 mI=
=Sk o7 AARE HAoYA|= PCBO| XAME]7]
2748 glolu), PY3e] Exkwe} EHdA ] whtE
I o A% PCB £& ou#]&= o]2] oF 90%= oA
MZ ol sl oZ E ZANA ZF 103]9] AstE

>

>4
jacd)

1T o o

LS

Y
2
5 Lo
& ok
m

SR IR

feo] AFS Fo vrel HFES Poholed, vt Aok
4] S8 oA nek e 4l Hust 4g A5t
)

23 Aolth. I E B8 103] BFo|A 1gE &
A S PsSisice B the ol Figue
o 2 m ElOﬂ ]_ go|z oz HIAZ HAE A
A @ ZX ApRlo|t} FA) U PCB A2
A A F2l SEBAL A SR YIS A
PuIESIE, B vt Mok 94 o] S
B T Aol | 4 9 AR JITEth A Y
& MRS B oh 6 ns BA Zo| BA] o

>
o
AN
re
o

263

100 | o—0—0—0—@

80 /o—o

60 | [ Damaged
—

40 -

20

T

/

OF e—e—e

Peeling probability (%)

80 100 120 140 160 180 200
Pulse energy (mJ)

FIG. 5. Peeling probability vs. used pulse energy.

FIG. 6. Camera images showing the peeling of a whole protective
film.
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