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A study on the development of the integrated error
measurement and calibration system for a chip mounter

D.J.Lee(Mech. Eng. Dept. SNU), J.H.Moon* (Institute of Advanced Machinery and Design, SNU),
H.J.Pahk(SNU), S.H.Jung(Samsung Techwin)

ABSTRACT

A kinematic ball bar measurement system can analyze the various errors of a machine tool easily and rapidly in a
procedure and can measure many types of equipment such as chip mounter, PCB router, precision stage, etc. In this paper, the
thermally induced errors are focused among various errors of a chip mounter because it affects the accuracy of the machine
very much. Linear regression technique is adapted for the thermal error modeling. While the measurement and calibration of
a chip mounter is difficult in general, this developed system is not only easy to apply for it but also improves the accuracy by

4 times or more.
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Fig. 1 Coordinates for X slide

22 7|7+ Edtoll ALBE KR

717 Bule oo HuAe As Bt &%
9] profile Aoz I HHA YA oH, dEL
2 59 BE 7583 ox9 1 we ME %
Ze B4 A48 F=8 Yt Alzgolt g
S profile L&A o3 aAE FEIFe= gag
olt}.
WA oA dYE FARHRPLL o|8Fo 2
A g2e e Fadct 1 e fed
XY, Z A wEe o4 4EE o1 83td 7|7 Ewt
9 o3 Mo doF 95 Ko wANE o
A FEDC B4 NFRF AL X Y, Z A
W W At 2o

g

(R+AR)Y =(x+Ax)> +(y +Ap)? +(z + Az)?

drlelA oake] 2 A A4S FAsta A3t
W RhEeke) 95t QA o] frdth
AR=%(xAx+yAy+zAz)

A7l A B LAGES ddEY. FdA
T 718tetE QA olglel 7% EuiE Hit sbe

- 367 -



% backlash 3+ (O, Oh,Cb) , lateral play 23}
(lo, by bz, Iy, Iz, Iz)  servo-gain disagreement
(Sxy,Syz,Szx) 23 5& g

X
AR=§(5,‘Z =0y —+E,y—0, +&,2
+0,, +1,, +lxz)+—}%(é‘ﬂ -Brz-0, +e,z

~Op =X+ 8, +1, +1,,)+%(5Z -6,

—Ey Y~ On —Bix+E,x+0, +1, +1)

+S5,+5, +5,

o] 2j9] J¥ & R B Yo L5 § e
o, Z Qi AEd A ox EAd @
modeling 8 o4& digddd). <@ AP B
3 717 Eulel Al EE 958 2x4Y FF
Ho] Pt T HEFA S nlgoz EH
Holee] tisis HaxlEHE olgsle 24 7R
FaA QAATFES AW 30 /1A 23 HES
7% 4 o). a8lm Z &9 ¥ reversal spike &
2 3 JHAE fEy 7T Buldd 7@ 4 JE
L3 AR F 3371R7F Fh

3. 48 & 23

31 SYAAHS TN U MY gy

7] Bv¥lE RS232C € 3 3R PC 9 &
A"t 34 PC 9 X & RS232C port & o}
+EHo ZEEHY d@=H Aok & £
AEE WweT Fig2 & AvEHd 7)7Eas %
g Apdelth 717 EwhE 300mm Hole) whE
AMgstgnh A4 532 Figld @ Zol @ F98
wet olEEaA 93 B3 5L st 23 9
Ao =&ty A5 A At 9L ug $Fod
M 3% ZtHdog A n, dkAl AR Al A
g 29E ZA3A

Fig.2 AVEC-100 system setup

Fig.3 Measure points along with moving
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VOLUMETRIC ERROR ASSESSMENT (verl.1)

SKU PRECISION CO., LTD AlZHl 8 2% Hjolg . ;
3g
+Y 32
31
30
i 29
28
27
26
25 1 e : iy
0 2 4 6 8 10 w14
A o e 16
Fig.7 Variation of temperature
<XY_FLANE ERROR> FoheEE 14 oo Qdtd wWE 2EY
Fig.5 Measured data after compensation T IR g Yoy, 53], E23 %9 2245
o] FEHAY, FQ3= FU¢ 2=t w2A 37
32 FHol2Ee dWy 22Xt &Y &9t} Fig8 & 2xo] W& 7|33ty Qxpe) W3

239 Pree 9uge ANsl A8 48 8 dehid
2AANYFEMLE A & 4 o}, AAF

PPez 4 REo 259 O W 7 o X, Y& Akt etz
2 ZAPOEA 1 Alold BAE EdYste] o s -
Egwoz 938 d3¥ £ U= WUe Asd “ e e

Ak EFdE sol=gel, Ho, B 2aF5 _ ‘

2% R 2o WHE AU ddy |5 :

£ 71 d9HQ Tope 02 01°CS Balsg 7t Koo :

AT Fig6 & LESPNLYEE BAET 25/
20 -

0 20 40 60 80 100 120

——X& gIx|2x —m—Y5 2224t | Al ZHE)

Fig.8 Variation of positioning error
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