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Adaptive correction of multr range measuring errors

of laser resistor trimming machine

WANG Zhr juan, GUO Xiao-guang, SUN Ji-feng, TANG Jiarr hua, YU Qiarr yang

( Changchun Institute o Optics, Fine Mechanics and Physics,
Chinese Academy o Sciences, Changchun 130022, China)

Abstract: An adaptive correction method based on the measuring theory of Wheatstone bridge is proposed to reduce
the effed of the mulir range measuring errors of a laser resistor trimming machine on the resistance adjusting accura-
cy. The corrected values in series to be used for correction of multr range measuring errors of laser resistor trimming
machine are adaptively obtained by measuring and calibrating the measuring errors of high precision standard resis-
tors, and they can be used to correct all the resistance measuring errors of resistors to be adjusted to further reduce
the system measuring errors. It is proved in practice that if a measuring system has good stability and low fluctua-
tion, the precision of measuring system could be F0. 5 %o in low resistance ( R< 100 Q) zne; F0.2 %o in middle

resistance zone; 2 %o in high resistance ( R 21 MQ) zone.
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Schematic diagram of measuring system and laser control

2 BOLIAMALN Z R %A LN = R

A/D

D/ A



3 261
; A/D » UO 2
/ U(), U[ E=R0) (4)
(20
LA ~ 200 mA) , UbRs
, Re= KU oR: (5)
/ , (4) (5)
( 9 ) UO U()
mV mV
3 A H ,
) /
2 , U Uy 5 ’
» R.\' > Rﬁ > 7'
, Io , ) ,
I /LT i U R 3 L 4 %;nlj_g.‘a "é L
| i 4 AT DAL N F IR £ 69 A
i3 e o 1s
i B & VA IE
____________________________ ] 41

Fig. 2 Basic measuring theory of Wheatsone bridge
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Use KRo( Uo- I , .2, 9 R[] , Rs[ i]< Rs
R, [i+ 1](i> 0); R;: s Res[i]: i
s Resofi]: Res[i]
R ;measure _sys _err[i]: l
, measure _sys _err/ i/ = 0 mV;
| ' Ris_er[i]: Ris[i] sEm[i]:Ris[i]
ey (j=1,2,3,4) ; stepk (k= 1, 2,
42 -5 8) ;erl < emr2< emr3< emd;
stepi Zstep(i+ 4), 1 =i <4; Num:
, TR ’ ’
Ris R w0 Riso
: Uo
., Rw< R, . Uo ,R.o>R, {k*::
s Uo , Ris0 /
Vo for(i=1; i< 10; i+ + )
{ for( mt num= 0; num < Num; num+ + )
| { Measure:
Resol il = r i1 Ul(f]—bRIrsl[e;im'e _sys _enf i] )
. RU : (5) . Uo  Reofi]- Rfi]
, , Ris_err[i]= Wx 100%
if(Ris_err[i]> e[ i])
{if(R;s_erfi] < errl)
4 ) measure _sys _erf i [+ = stepl;  goto Measure;
else f( R;s_err[i]< er2)
0, measure _sys _erf i [+ = step2;  goto Measure;
) 0 else if( Ris_err[ i]/< err3)
4.3 measure _sys _ernf i [+ = step3;  goto Measure;
i R, ,i=1 else

measure sys ernjfi/+ = stepd;  goto Measure;
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) 1
else if( Ry;_err< 0) Tab.1 Measuring errors before & after
{if(Ris_emw> — errl) revising multr range measuring errors
measure _sys _ernjf i/ — = stepS;  goto Measure;
lse if( Rio_em> — en2 ¢ )
ehse f{ Ri._ew> - en2) (£0.05%) (%) ( Yh0) ( %)
measure _sys _enjf i/ — = stepb;  goto Measure;
else if( Ris_err> — en3) 1e = 0.004 0.03 0.21
measure _sys _erf i/ — = step7;  goto Measure; 10Q 5. 665 0139 0.47
el 1000 2869 - 0.0172 0.18
measure _sys _ertf i/ — = step8;  goto Measure;
/ 1 kQ 0.17 0.118 0.19
else break; 10 kO 0.497 0.03 0.018
/
) 100 kQ 0.16 0. 147 0.18
Jk Gk k * koK / 1 MQ 1.56 0.192 0.19
(R i- 1]< Ri< R 1]) 10 MO 6.52 0.622 1.25
URs[ ]

= Q -

Ri= = KR TT( U o meswe sy —enf i]) 100 M 57.66 0. 849 1.633
al x a/xz(a, b , X )

: 6 %
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1 2
( 14 ) (R< 100 Q): 0.5 %q¢ : 0.2 %
(R 2 IMQ) : 2%
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