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Table 1. Punching and laser cutting process of FPCB.

mass High(500-600 ow
productivity punching/hr}
flexibility Low(design)2days,|High

Polyimide({25um}

emem———————
 ————————
Adhesive
251z 5ue) |

(production) 10,000$) {design{several hours)
two steps or several .
process steps single step
- coarse cutting edge .
_ . - - surface debris
limitation delamination onf fim | _ electronic short

- crack on the terminal | _ low productivity

- low accuracy (+0.1mm)

Table 2. Quality and productivity in laser cutting process of FPCB.

Single Layer FPCB © A

Double Layer FPCB © A

Multi—Layer FPCB A A
Rigid part

R-FPCB Flexible part X X

©: most excellent, O: excellent, A! normal, X: weak

Table 3. Experimental conditions

Wavelength (nm) A 355
Spot size (i) o 30

Focal length (mm) f 100 160
Pulse duration (sec) | D, 12 X 107® 80 x 10°
Average power (W) | P.. | 1.8-39 | 06 80
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Fig. 1. Picture and layered structure of FCCL.
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Fig. 2. SEM images of the cut edge of FCCL using
ps-laser and ns-aser in 355 nm wavelength.
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Fig. 3 SEM images of the cut edge of FCCL using
532 nm ps-aser and 355 nm ns-aser.

UriJ-J 750l vjaf 4 FaFo] o Yudde] st
Hofgem 9Jrt,

Flg. 4+= 9)FZ 355 nm, 532 nm(0.6~3.9 W&} L=z
355 nm(@ W) d¢ido] g FYofuiA] Y Ac4 g H|u
3t Qe Efzolrt, A¥An Hi% 532 nn(1.8~3.9 W)
£ 0|83}t FCCLE At A ez 355 nm(8 W)ol
Hig] 3ufe] whefde] & oAzt dasti, vz 355
nm(8 W)ol| v @ejdo] i HA|7kE oF T ZojA|= ¥
ol A= Yz gojA e A4S 7Lt whE o]
ZAE EAAT0| o5t AoR 34“4‘5}1?4 o2 QlIsto 7HLE
2 oAM= 132 532 nm7F S8t A o 4 )

Fig, 5= 732 JHolA12] 355 nm ¢t 532 nmo] ot o3}

420

—a k 3550m@P, 8W‘D‘ 80ns, Rep.: 30kHz
~+— X 530mM@P,, 39W. D, 12ps, Rep. 100Kz 0.16

— ps_532nm
... bsS%nm

X 355nm@P,,,: BW, D) 80ns, Rep: 30kHz
e B GI2@ P, 3OW, Oy 12ps, Rep 100KHZ

£, (Jamm)
o
R

s cydesimm)

[PPSR —— "

ns_355nm

no4 ns_355nm

0.004
O 400 B0 1260 1600 2000 0 400 &0 120 1600 2000

Gean speed {mavs) Bran spees (mmisy

(a) (b)

Fig. 4. Comparison of (a) input energy and (b)process time
between 355 nm ns-aser and 532 nm ps-aser.
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Fig.5. Comparison of (a) input energy and (b)process time
between 355 nm ps-aser and 532 ns ps-aser.

Table 4. Comparison of FPCB cutting property using ns and ps laser.
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Fig. 6. Absorptivity of copper according to wavelength

Fig. 7. SEM images of cut edge of rigid layer of FPCB under the
followed conditions (a) ns-laser: 80ns,355 nm, 30 kHz,
8 W,1600 mm/s, 300 cycles and (b) ps-aser: 12 ps,532 nm,
100 kHz, 3.8 W,1000 mm/s, 1700 cycles
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Fig. 8. Comparison of EDX analysis resuits in dot line of Fig. 7
between ns-aser and ps-aser cutting.
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