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An Inspection System for Measuring Feeding Accuracy of Tape Feeders
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Abstract :

A tape feeder of a SMD (Surface Mount Device) mounter is a device that sequentially feeds electronic components on a

tape reel to the pick-up system of the mounter. As components are getting much smaller, feeding accuracy of a feeder becomes one of

the most important factors for successful component pick-up. Therefore, it is critical to keep the feeding accuracy to a specified level in

the assembly and production of tape feeders. This paper describes a tape feeder inspection system that was developed to automatically

measure and inspect feeding accuracy using machine vision. It consists of a feeder base, an image acquisition system, and a personal

computer. The image acquisition system is composed of CCD cameras with lens, LED illumination systems, and a frame grabber inside
the PC. This system loads up to six feeders at a time and inspects them automatically and sequentially. The inspection software was
implemented using Visual C++ on Windows NT with easily usable GUI. Using this system, we can automatically measure and inspect

the quality of all feeders in production process by analyzing the measurement results statistically.

Keywords :

LME
HZ A7l HeAr|EY FE5e SR ARAF
A2837 AP HAA, 24 o] FHA A ZE(Surface Mount
Device, SMD)o| o] ]85 it} SMD A=A E-ES PCB
Aol d3ste Fv]E SMD PhH(mounter) 2} 1. 3“4 SMD
wl-$&E ol A, I ti(feeder) = A 3oLt €M, SMDH 5
A& o2 nhElo) FF 3 F7) g G| o)k

RESY Z2RE 29, 2E, Ho|= 9 I, Edo], 1
23 B =27 So] gl o] & Elo]x % & Wit Yk

Aoz 743 wol ALSUHLY | F2). vk el o Wr)

€ 33t HEE AT HALE YU AA E o] T ©]
Z HO|ZE= REL AYF HET) R B Ho L E
e 2 384, HlZ o]F v7AUF, HolL AHE H
Zle dAYEez FAEY d94 WAYELS T, A7),
AR ez At Ad = HolZE A9 & &
AWE A7 g "ol = L F HHE 8, 12, 16, 24, 32, 44,

somm Elo] X g0 2 AibdTh o|sh Le BEF o|F WAl e
oW Aol M E At 58] th FA A el 2] str1].
stEE durt FESE FEE F=E(vacuum
nozzle) 2 3l A, 7hvt 2 F-F 9 AA(FAH, 4d=)E U
*‘o} i, |8 BAste] PCBA Ol #FS FA3HA €k F
z T 9 7)1 AAE, AU Z2E F 2 Zh(operator) 7}
FEE TH FF AAE FFAAA, vhEH A2l
AAZNA At w2 A, Frel M o] BF Ho] 4T Hor
ol o] Z of, shull el &% ApM R A o3} X &3A PCB
o] A YA wold = ok Ao FoE vk
Bl A 71 o9& 8 F e, 759 2717t 8 A ¢
de dde FEFHE FLE7E 28 HoluA] b FF

f

(o3

=E49:2001.8.25, AHEH :2002.3.12
ZHE, oAE @RS R A B 71&F 3 (theho @kut.
ac.kr/sjlee@kut.ac.kr)

tape & reel feeder, inspection system, accuracy measurement, surface mount device, mounter

HAGA7EE ol glol & 5 AR 2 1005(27)
lmm X 0.5mm)t} 0603 Z} 3 (chipyz+
£gol uat, o] g FAH FFE
HHL o FEFTF AL} of ¢ Foof Frh. 7

e e F-Fol dujoA AT x4 &
X] god, fiol Aujstrivt, L% st &
HAo] AR o] Fo] A A] gFokr] FHE W 2 FE

o
i
=
=

ol &
°f

A st ol M Fa s
R EDECE RN D
AA 7)F(RE 0.1~0.2mm B} o]
£ sok s AL e
= = QAo 29 F 5
oA, ol S kg szt %
T]

9 1L v EE dn.

Fig. 1. A tape feeder for a mounter.
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Fig. 3. Inspection templates.
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Fig. 2. The feeder inspection system.
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Fig. 4. An image obtained with an inspection template on
the feeder.
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Table 1. Repeatability(standard deviation)(unit : pixel)

a EEEE EEEE
X y X Yy
1 0.0274 0.0081 0.0277 0.0248
2 0.0145 0.0217 0.0339 0.0203
3 0.0129 0.0239 0.0371 0.0269
4 0.0107 0.0119 0.0375 0.0291
5 0.0114 0.0141 0.0301 0.0270
6 0.0081 0.0163 0.0598 0.0175
7 0.0091 0.0093 0.0404 0.0277
8 0.0087 0.0094 0.0348 0.0285
9 0.0091 0.0062 0.0330 0.0218
10 0.0078 0.0056 0.0454 0.0214

E 2 4A 99 o)F EAEE SH(HY : um).
Table 2. Measurement of feeding repeatability of a feeder(unit

;pm)
e EELE Fhelel 57
X y X y
1 9.5 18.2 26.0 455
2 11.7 17.8 28.2 44.2
3 -30.4 27.5 25.0 46.6
4 6.2 11.6 21.2 50.2
5 -61.7 28.3 27.7 44.6
6 21.8 10.5 19.7 51.2
7 -20.6 309 279 44.6
8 -20.6 9.7 20.0 51.5
9 -44.6 28.8 28.4 46.9
10 -82.5 5.4 18.8 52.1
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