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ABSTRACT

The Analysis Design and Operating Characteristics
of VCM Actuator for Auto Focusing

Bong Chae

Advisor : Prof. Hyung-Lae Baek Ph.D.
Department of Electrical Engineering,
Graduate School of Chosun University

Product development is consisting by trend that accommodate
almost function digital cam in camera phone that can speak of
Mobile appliance, and competition about number of elemental
area of image sensor is consisting for market prior occupation
between these.

Accordingly, is galloped by old painting going back of several
million pixels in that elemental area of number hundred thousand
pixels. Because area of camera module self-focusing (Auto Focus)
function embodiment should be available basically from 2 million
elemental areas and optic handful loading and miniaturization of
module size are required compulsory more than 3 million
elemental areas, is situation that development competition also
about camera phone that load these function is controlled a fever

more.
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Function of digital camera and portable phone sold by
independent product past according to digital convergence
flowing thus consol. camera phone appearing by current of new
fashion character do .

Storehouse pickup actuator (Optical pick-up actuator) to embody
optic handful multi-function can classify by two.

One is coil transfer style (Moving-coil type), and another is
magnet transfer style (Moving-magnet type). Coil transfer style
has several advantages because actuator is light and, sensitive
relatively.

Therefore, coil transfer style is used more extensively usually.
Support structure decides position of Moving part (bobbin) in
actuator, and take charge role that make strength of stability and
the kind is Shaft type actuator, Hinge type actuator, Leaf spring
type actuator, Wire spring type actuator.

Propose in this research and small size camera phone
self-focusing adjustment actuator that do city manufacture is
similar with general storehouse pickup actuator drive way, but
selected in cylindrical to reduce space that lens holder occupies
because there is restriction loading of lens and space enemy.
Also, AF actuator applied Leaf spring that is used in mentioned
storehouse pickup actuator in front because is required exercise
of top and bottom direction and widen width and control lens
hold oneself's Tilt.

But, restriction can not but shorten length because is space
enemy in design side if apply suspension of Leaf spring form
used usually in storehouse pickup actuator.

But, applied archetype shape's Curved spring at design step
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because affect immense exercise displacement of required module
if design length shortly.

Also, posted arrangement of suspension lens holder top and
bottom - crossroads other Motion except top and bottom exercise
of module reduces phenomenon that appear.

Target number of research established that execute drive
displacement more than 600 m in 3V that is house voltage that
is used in Mobile device that is general.

Also, described about maximum transfer displacement
characteristic, displacement response characteristic, hysteresis,
response characteristic, smallest transfer step characteristic,
actuator's drive characteristic that is manufactured to
examination item of maximum consumption electric power by
special quality estimation system that apply laser displacement
sensor that produce itself to evaluate city manufactured

actuator's special quality.
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Fig. 2-1 Magnetic field form at 1 turn coil
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Fig. 2-2 Magnetic field cross section of x-axis in solenoid
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Curved beam®] Egto] 34 (s=0)5o] Johd, AAZAL u =0,
u,=0, §,=0 ©] Ac}. Curved beam o2 Z Tgro] 1Y 2-58} Zo]
Bale] RaA(s=70)5e] dohd el AA" A (2-29), (2-30),

(2-31)3} #o] Hr}.

.0, ,

ET uz——é) =0 or wu, =0 (2-29)
, u,

GJ|0,+—|=0 or 6, =0 (2-30)
0, G J( u, ) M 0%, (Lt)

E[J(uz—ﬁ)] +[? (91,+§ - 4 8552 (2_31)

s B TR
A (2-32)E Ye 2 5 Q.

u,(z,t) = Zqﬂ(mm% (2-32)
1=1

A7NA ¢, & i HA REeA Ak HFzA ] AT Aol
A (2-32)e A (2-26)% dP3HA ok 2 HER Zel A3
A (2-33)= #EZ & o
0,(v,1) Yo ra, (Bsin"7- (2-33)
i=1
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AANA 7, = — Rina/ DX GJ+ EL)/ [ (in/ L GIR*+ EL | ]t}

0, 999 $%9 Beam®] FASH Z<= Ut 22 QU= 4
AA = Aol oL, A (2-26)9X & A9 =Hojopt ). A (2-32)
g (2-28)~(2-31)3} o] F53A HHspd o A (2-34) 9 2.

0lat)= Y gp(t)sin 22 (2-34)

AN g, & AED 2 0, o el i WA REoA Ak HEA
e AR ARE § Ao BB A (2-32F 4 (2-30% 53
Beamol4l 3 @A ZES 93de s ohg 4 (2-35)9 ol

AAE 5 Yok,

-

u (z,t)= qzi(t)sinﬂ—Lx , 0. (z,t)=qy (t)Sin% (2-35)

A(2-27) 2 (2-28)dA4  AAE P EEAAS EF7] YA
Galerkin's methodg A% 4 ¢},

Al (2-27)¢] ¥l variation du, T W3, ZE Wiew 4
(2-28)¢] ok variation 00, & F3I}.

Al (2-34)°A4 AAED FH AA RE ZAXE dYsta, 7 o028
Ao Al 0 FE L 74 z el wjste] AES 34

(2-37)% e 2A7E 4 & Ao
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; 2f, -
(q—l— a,q,, + aqu)éqZ1 = m—Z/L ) Sin%d(l‘ — L)dxéq,, (2-36)

(‘1.(;1"' by t0:4.,) 6q.,= 0 (2-37)

7|4, a= %(1) [EIU(L) +if}

=gl oo
vl ol
el 1o o

Al (2-36) 2 (2-37)°lA variation dq,, 6q, = ¥ FolBRT
Al (2-38) ¥ (2-39)8} o] Yed 4 9lt).

é+alqzl+a2q91 L/ Sln—6x L)dx (2-38)

é‘l' b1%1+ b2q21: 0 (2-39)

Al (2-38) 2 (2-39)9 dubd= A (2-40)9 AAE 24
(2-41)9] SFH=E FA =G

4,1~ qzlh+ qzlp (2_40)

9= Gt Gy (2-41)
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T3, QU= ow A (2-42) 2 (2-43)3 o] Yerd 4 Qi

2R

Q.= hysinwgt +hycosw,t (2-42)
Qo1 = kysinw,t +kycosw,t (2-43)
7]14, o, & Curved beam® F23e] g 3 AA ZHFAFF
O3, hy,hy ks ky = 27] ZACZRE] A= AFSolt},
A (2-42) 2 (2-43)°] A (2-38) 2 (2-39) el WYt 9F f,
£3ehe F2 AASE e A (2-44)8F 2o

i
]

a; —w Qs

b b, —wy

qz”‘} = [8] (2-44)

dp1p

A (2-44)014 BLAL 022 HEFoR g A (2-45)9} o]

8
13 ZHAES o, & AR 5 Ao

+b,1/(a, — b, )* +4a,b
w, = \/al 1\/a12 1 ) (2-45)
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B. VCM ¥ 3=ojo]¥
1. VCMe] AA7H 54

Mo FS e AFoolel= 7|Eel A WA o] AFoolE]e] u|H
b Ao Uzl EAo] EolEd e, #F9 Aevt A
o] 317e] AJE EEA HA
2 Mo F AFoolele] AFA VCME ATAAN ] o3 JAd A
 A71R Hellx] AAA Zdo] AT AH/FH 3
£ 59 71E duA=
713&SE AU WA 2 AF i 9 ASEELE B 2 Lorenz
force F Apolo] AZAAZ el gt} o] Lorenz forceE 412

2 Jehid g8 A (2-46)3 o] e ¥ % 9o,

3= Lorenz forces

B H/’:: ‘::> F
e
i¥ 5

Fig. 2-6 Force acting on a current carrying conductor
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F= L« (ixB) (2-46)

7|4, F : Force vector
i + Current vector
B : Magnetic flux density vector

L : Conductor length in the magnetic field
VCME JFAA 3 2ol 2= AFe el o3 o] A
A3olole] 71%5E A HEdl o P SAWe A&YHA ) A
e} Al (2-46) A (2-47)= A AL & & v}

F= NBi L M (2-47)

1714 N & Coil winding turnse]t}.

7he 2L FTAA Aol AR wlFEHI Q= B ZolE I, 9
FAA) 7 A% A%E o (0], AR AAS) T4E p2b 4 A%
& gg A (2-48)% o] ek & e

l
H= ;1 - B[ (2-48)

o] F A (2-47)el st Aelshd A (2-49)9} Zr}.

F= N-o-2 iV (2-49)
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AR @ FE AR o MARE T 5 ek olwel WAsE ¢
e AR 222 PR 3 AAHE AG Vel G2 i} B2
o= Qs AAHe] AT}, EF EA| v Fo]

Balstel s 3 age] MAsEY o]t 73]

2
R zRY g A (2-50% o] A T & PepY

At o) AF io) BEE

= (kirchihoff) 2] A2

T

V=i -R+E V] (2-50)

o]7]A, V : Potential difference for coil [V]
i ¢ Current for coil [A]
R : Resistance for coil [2]

E, : Back electromotive force [V] °]t}.

ol AF{F i = A (2-51)3} Zr}.

V—E,
1= - (4] (2-51)
A7NAY E = X vlHsHA HER A (2-52)¢ Zo] Ykl &
sicth.
E= K —v [V (2-52)

o] FEEE A (2-53)3 Zr}
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v = S [mfs] (2-53)

[A] (2-54)
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2. VCMe] 24¢9
VCMe] +53A3A< T3 o+ 4 (2-55)3 2

F=mx+cr+kx (2-55)

d2x dx
+ C%‘l‘ k‘LE

o] $394AL 2] B2L AR Fo2 vehit A7H 33

Aog fx3hd A (2-56)94 (2-59) ¢} 7},

F=NBil (2-56)
K=N-B-l (2-57)
F=K - (2-58)
mr+crtkr = K- i (2-59)

VCME 5712 R-LAFINERE Az & & gl o] 571329
322l A (2-60), (2-61) 2 (2-62)8}F 2},

L9+ R = VK (2-60)
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v=— (2-61)

di dx
L— = V—-—K—

i (2-62)

7|A A7)l Qs MAEE 3 F 7F Ze] | o ds|A dF 4A
shcba JpA sk, A (2-59) 2 (2-62) % HEEx W3kele] A4
Al (2-63) 2 (2-64)9} 2},

msQX(s)+ch(s)+kX(s)ZKfJ(s) (2-63)
LsI(s)+ RI(s) = V(s)— K;sX(s) (2-64)

A (2-63) 2 (2-64)° 93 VCMe AZ3}SE= A (2-65)¢ 2
t}.

(Ls+ R)(ms* +es+Ek)X(s) = Kf Vs)— KbeX(s)

X(s) K

_ - (2-65)
Vis)  Ims®+(Le+mR)s* + (Lk+ cR+ KK, )s + kR

A (2-65)914 A AATE VCM 9] vBAFE ¢ 27] el F
AR & Q2BR =0, k=002 7Pstd VCMel W3 A& 4

(2-66)3} Zxo] AAT T & 9t}
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X(s) 5

V(s)  Lms® +(Le+mR)s* + (Lk+cR+ KK, )s + kR

&
 Ims®+mRs®+ K Kys

(2-66)
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o. A7) 4 249
A. VCM9 A4 2 ASAE A

VCMe| F2AANA = w7t JAFe] Aze] digshe =75
7| 7R MZ2A TS AA e Leaf 22X 7|55 AAS Y A5
%9 ARS FZANA4 E<Q Flux2D/3DF o] &3] 24},

A3 AAME 2L, AT 2aRE A RS T A
e AR HH AAZZIRE Ao 2] A3, 39 A
&, AR AF 2 839 AF T AR dF AASE £3HE S
o A3 2] FAL o7 FHA BHeE AATE shedd, 3 A
e 7 99 2 v AR gE RS % @Y

TEAAGL AV3 2 AAE MEHeR WY X A2 B4
7b gk FRAAE A= AEE A5 AFE £330 2| FelA
A 7HE FEHo] FoAES st ofo] w2} A7) R AA 257} 3
27F J=F At

I3 3-12 7175l A SASES Ul 1R (a) 272,
(b) 2, (o) HAF olseHS 2T Zolg. 274
gl o]271742] SAEe] FeaE JehlL Sas € 5 Sk
53], 27124, 23, Hdol S A A& ZFo] FY
T TESAAA AL 3 HaRe R W) 97 AA
F Ak ol 7Hed o] FAE (Stroke) 7t FHE FXo|ER A
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a3 3-2% ASEE U EHoE (a) 27|4" L (b) FHFAH
of g AELEo|c}, AAHL 1/2 half el st Ant £3h3 R
2 27189 b HFA e A WisE el sl g 2
glet Hdjo] s e Ao AL Fddhe AL I ZHEA LY
o] As AL gu|gc. AAE FFESAAMNE & pmelWE e
g4e ARE Tl ¢ 5 U

1% 3-32 3D ;A AA=E (a) TAS Bxst (b) TAES el
vebd Zojot, AESUES B gA F3s7] $1ske] 3D

EHS £9F Joln 8903 ¥ AARAY FA%e] o FIPE

=
r U
K-
2
o

JI
r

(a) Initial condition

Fig. 3-1 Continued
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)

_—:J —
=) _

=

T

(b) Medium condition

)

=

=

i

(c) Final condition

Fig. 3-1 Flux variation according to condition
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Region vectors results
Qaatity : Pl domwity Tosa

Tims (1) :LODE 6 Pos mm):0
Max wocwz valw 11737270400

FLe o Wyt

iy

Ayttt iy

(b) Final condition

Fig. 3-2 Flux density according to condition
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FLUZ3D 9.3.1 MOTOR3D_NONMESHED 08/22/06 11:03 Results Isoval_and arrow

%Y

MODV(BMAGL) 17 Min values=-1

100E-02 Max.=

1.111E+00 Incr.=

7.012E-02

(a) Flux density

FLUX3D_9.3.1 MOTOR3D _NCNMESHED 09/22/06 11:15 Results Isoval and arrow

0.3

(b) Direction of flux

Fig. 3-3 3D simulation of flux
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B. VCM9 EA34

AR VCMe] S4<= S8 §13te] 19 3-49F 2ol A+, 914,
HEE, B8 A3JAS AN sl ol| Hd LElARFE 0.009 [A]
4ol o] FHS= 789 [mml, FA¥ (Holding force)Z 0.016 [N]o]
2 Fd 7HEEE 0.168 [m/s]olch.

Afe olsHsie vz e T8 528 olFde FUdsl
T3 39 (Force) 2 A$H g Zytsn HFE ExxHA LW FET}
Ao oy fAHo] A FAEE € & Uk LHFES

BYE Leaf 2XY9] A7) B9 o]} o] F AHaA FAH At
7

ZelH T3} o FolHE X 4 ATk (b)E W B2 AFel
L olERe] $EE AFAIH B 2

% (= 39

% 4 9o (% A9d 5
W2sh wdste] ehd e Bal sgch. 4 A% AHeAA T
%ol 2% APzt wldse] ehdtks e F Aol o] Folx]
3 Qeke A Suigeh. olu) He) AgHrt 047 [HIZ vebsd
o Wb AN FESY AH0] AL QAT AeE T 5 9

‘:]_ [7,8,9,10]
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-QJEEJ—El

4561

A T5ED
40

(a) Current curve

—

(b) Position curve

(c) Velocity curve

Fig. 3-4 Continued
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(d) Force curve

(e) Inductance curve

Fig. 3-4 Modeling of VCM characteristics
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I3 3-5¢ °o]FA) A & W ALY £xE FUs] AT A
o= U ¥ Path_1o49 #343g] 3 ASEE XS &
Ad3sk7] 9% 71EA ol VCME Dol gt SR Ee] FdAS
o] FAe] A7FA Rl W E #FF ol FEEE AP

1% 3-69 3Dt path_1 F&e] d3gF Flux density & vector
potential 3|25 Yehd 22 path_l9 ¥ FES & o)f+=
Fgo] #3 A uf, AEEE 2L Wy ErlA ZHS i AA glolA 3

kl;_“ =1 s]° _‘_,7_3;]‘3‘1— 9}\ ] E]]-r—olt}

Et
o
)
>
2
Bl
2
2
>
r
.l.4
\Tl
l ¥
o
N
oX,
)

Path_1

Fig. 3-5 Setting of path
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3D 1

Flux density ~ Magnitude (Tesla?

Ul 1.294

1.077

1l B61.549E-3
B45.21E-3
A26.67E-3
12.53E-3

457 123E

0.0751.142

Path_1 &mm?}

1.204

1.185

1.077

069 .72E-3

361.5240E-3

[753.379E-3

645 21E-3

537.030E-3

428 87E-3

320.690E-3

212.53E-3

(a) Flux density at path_1

vector potential

VWector potential ~ YWector potential {lleher|

16.834E-6

15.598E-6

14 327E-6

13.073E-6
11.82E-6

==
=== 10.565E-6
e
e e S RRRE - 5220328

== ==
§91.53zE- §HO.5E-

Fath_5 ftmm3:

16.834E-6
168, 207E-6
15 58E-6
14 954E-6
14.327E-6
13.7E-6
13.073E-6
12 446E-6
11.52E-6
11.192E-6

10.566E-6

(b) Vector potential at path_1
Fig. 3-6 Analysis of path

_38_




IV. VCM Fojole] AFA 2 A

A. VCM dFdolg AAF A=

T =x9 Hxs Ead77l AL TplEel A8 hed 24
VCM 9 Fojo|8 & 7E
HHo]d & &3] AT Aoln NAF 75 54 78S 453
7] 15kl AFAZRE AASS. AF g Fellolg 7]5& Z
o] Leaf 2= & AP0 R HEddy 7] A= &Y= F
Foh E 4-12 AAFZ VCM Y Foolg] 9] Ateks vebd Ao,

a9 4-1 2 ZA AFR" VCM g Foolg e AxS yepd Aew
Leaf 2=89 AAL SUS 3018 83 EAE&0] =& Gray cast
irone 2 A 2315}

VCM g Fololge] FAA e ZLS Hule] 27 o]
g4 1403, & A¥F 33[ele=
A o] Fze] HAIE Al vl TFEHES AAFHL.

—|-l
fd
Ll
Jm
o
o
Mo
i)
gg
‘e
po)
o
I
(oA
X,
ol
S
‘e
>

o

Table 4-1 Design specification of AF actuator

Physical specification Electrical specification

Hight Length Width |Resistance| Turns |Diameter

4.5 mm 7.9 ¢ 7.9 ¢ 33 Q2 140 T 0.06 ¢
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(a) VCM actuator

(b) Coil

(c) Yoke and magnetic

Fig. 4-1 Continued
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(d) Leaf spring

(e) Body

Fig. 4-1 Prototype of VCM actuator
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B. VCM ¢ Fololg 5497} A=
54371 A=H

AZR VM AAFE FESHS 2457 S1aked 13 4-29F ol
Az TARNG. VOME] FEEH SAFZE Hrjo| 5w, W)
&, slzuE A2 $olth.

EHTY TEZALT ZAHI] Gl ol WAAS ol gl
EWY ZHALWeR ZPagen VCM FEA 47" S4L

o

"

re.

Yool 28 Fatel PCE Aol @ch. dold WeiA] ZAMAL o574
9] o] FHY U} AR ForvnT ZAWMI] A K Eiso FAS

7
Fol AAsdon 4% 9% WE Aol 2AES A5t

Control PC

Laser

-—

‘ Electrical Laser —_— ] I
; PP nterface
measuring Amplifier I

I O

Fig. 4-2 Block diagram of measuring system for VCM

operation characteristics
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2. Hardware T4

A AZR VCM A Fololg9 54

377 Slael 19 4-3 o

717 Zd|del] g £z} o] VCME %5 EAA w9 3k 2.3}
2 a3y 95ty $9Z2F A2 ZAIEE g} 1728

[ ftte | Fewiser, aia

o

=0 CE=CRIPTIN

I

[ o | e

[ s

DEH EHT
PR

‘ ARER,

i

TATE scALF
PTG

FRT
W | oo

TILE

DRNE TEETER

feiEn ) - om - fecstowe |

(5]

Fig. 4-3 Frame for measuring horizontal and vertical

operation of VCM
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VCM Y Fejog]e] o] FHY 345 93l Linearity 0.1[%] of F.
S RIZ2FZYo} EZ Ao)x]), Resolution 1 [m]Z AH&3gem 1 A
e o X 4-29F Zoh. =3 IF 4-49A4 A SAHA =¥ 74
=5 vehl 2 st} Leaf spring®] §x189 Q4%S As7] 913h

Z’:

A 5% £ 52 A2 5 9 T2 A

Table 4-2 Specification of laser sensor units

Model LKO031(Keyence)
Linearity 0.1% of F.S
Resolution 1/m

Reference Length 30 mm

Measure scope 5 mm

IEC class class 2

FDA class class 2

Ingress protection class IP-67
Sample rate 512/m(0.512msec)
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(a) Measuring table for vertical characteristics

(b) Measuring table for horizontal characteristics

Fig. 4-4 Continued
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(c) Laser amplifier for displacement of VCM

(d) Measuring system for VCM

Fig. 4-4 System of measuring horizontal and vertical

operation of VCM
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3. Software 4

Al AFE VCM qFeolgle] 54 4% 938l VCM] 7§ 544
ool TS, HASH, s|ZHANE $RE FAHAZ & YEF Visual
Basic Tool® Z£ZEgo]E t]Ael dtglon] T2 TN B F=3}

S

oX,
o
N\
o
kS
A
¥°
fr
S
i
X

A\
Voltageel dig 8 & 4§ 93 o]FHSe g SA A9 %
o g SAEL FAY F JES FG. T

o] FH el gt 5L ALE 4HAE JH¥T F IA sl 94
A AHAL FhelAe Hd o|FHARE FUHAS ARFIAL ol FWS
[pm], A7 ol EHAW [um/mAl, HLolFHIE FEAe AHFIA]
a3 F H&-HYE o] WE dZH AL HYF[umlFt LA
givl, AZ2ls Jebd § 9= 7359

HeSFeol oiet SA2 Initial stroke[wm], Stability stroke
[wm], Rating strokel[um], Stability[%], Stability timel[ms]& =
At Yebd 5 JEF 3.

a9 4-5 (@« ol FHSel dE 7 SAEA

& ek loln, 1
¥ 4-5 ()= WA$Fl HF SHS vheha Relo.
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Data Setup Tast Mode

ElaGaad Time Operator Tim Date : [ 2006.06.02

00 - 00 i Stk Low to High Static Response High to Low
il 800

Curr,
—
Displacement  —— = 1 Dist. 1
100 i
S Dist.2
um
Current
mA
Voltage
. X-span
i 100
10 20 30° 40 50 B0 0 B0 90 0 10 20 3| 40 50 B0 7 80 90 mé
Tvolon [Cumimr| Im (00 | Cum tmA) | am (D) |Hustensis | um/m ey | am/main) Pt | Dhmn.
275 837 509 332 506 3 229 331
] 2.00 631 389 62.3 364 5 6.80 3.1 126
e - Z 1.50 46,7 239 46,3 236 £l Gl 23.84 70
& 1.00 29.7 100 298 102 2 §.18 16.45 30

(a) Measure of Displacement, Hysteresis and current

Phone-CAM Actuator Module Moving Tester
SR Cperator 1l Date : [ 2006.08.25 |
00 = 00 ' um Stroke Transition Response il
- 80 100
Displacement w5
100 i
Hm
F25
Current 50
. 5
mA
Yoltage 5
1.23 125
v 0 0
0 1 F] an ] B ms
Mrﬂf—'\;z E\}Uii No, Up [ Mo, Up o, Ui Waiting Time: E Sec | Inc
- T e FE -85/ 22 o 16/ 45 Initial Stroke 506 um '
e 579/ T P B0/ 76 F12| -1z/47 | Stability Stroke 158 um
PE | 17/10 |TP& | -44/30 [P8 9/50 Rating Stroke. 500_um
P4 | -1e6/14 | FP3 51/34 | P14 —6/53 Stability % in
i iposts R pe e F 15 4/55 Stability Time 50 mS

(b) Measure of response

Fig. 4-5 Software for VCM characteristics

_48_



V. 28 2 23
A. VCM9 5423

1. =l A4 R A

ole|AAAMNA FASE ov]A] AEZRRE NZRFS] FFAEF T
BAA fFelolel g TEIINT EdewIRE I3 5-1e ek
Sk Egtoln] F2e] AAAE muAYo] Hiss L ALA 7} 7}
SIHESF sed THE Tk Eddelue] FEHAL onA] AZR
AMANA ADss Bl e 7]Ee Z2AA (FYHE MV
9313) & ol&3ieh. AL T+ A AFY IC(LT1663)< 4
93 F 293 2A=2A KTC4072VE o] &3t VCMel <17t
T AgE Ale3teS ARl

l

VCC3vV
2 VCC3V
1 ]
2

J J'1 DA
_E{U VCCay
3 o
COoNZ CON3 J3
Cl_0.u

BN
z DI
Actuator L

(=] I3 Lt
2 2| LTCiees
Ri

LTCi782

5 e
R2aalk 2001 0.1u
e A e -

f L

Fig. 5-1 Circuit of actuator driver
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2. o] FHSEA

NAZ N@FAN AF FEALY 2.75 [VIS Q71812 o] 539 3
delEdg s A @A HANE AL AT AAE 19
5-2¢] Jerfgdch. AL 2.75 [VIZA] g AAAL7A A71s4l
wo] FHdge]FHe e 509 [kml2 SAHA}. dFAY dHAx
& 1.00 [V1, 1.50 [V], 2.00 [V], 2.75 [VIZ ZAs}IS o I
o]lTHIAE FUF Al olFWHH= 77 100 [wml, 239 [wml, 369
[pm], 509 [pm]lZ ZAo] Hdcl. =3 FUZH A} AFHAXA H&
o] FHNR Z}a A o]FHESE 506 [pml, 364 [wml], 236 [um],
102 [pmlE ZA=ES. $493 A dgA2o)A o5 o AR/
A (pm/mA) & HEelFHslolA AdlelgHE F7t A 747 8.18,
7.93, 5.8022 Jelton Fdeo]FuelA FHizolFHIRE Hi: A
31.11, 23.84, 16.452.2 ZA4= gt}

A A ZE fFefole] o] AL Hul o] FH A o§F Atel Hh

AR v 331 [Rle2 FA=HYew Y &
[mal, olde] ZmwAHL 229 [mwlE Yebdeh. dubgez Fu
Butd 7]7]e] AEEE AF dFeloele] A$ LA FIt Folof 2
2 3o 229 [mwle &¥AFE Fd 71719 weeE £33 AP e
w A4 s 3l A=

a3 5-2% AA AFAD SAANZY e o|FHe EA4S AT

o2 A B4ze d2ESNAR A% AsRES FHsHt

flo

e

P
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Data Setup Test Zn_.n_m Reports CommPart Cluit

‘Module Moving

Operator

._m_mv.w.ma Time

Oo - OO i Stroke Low to High Static Response High to Low
- m_H_D T T T T T T _”E—.—..
. _
Displacement [ - —— —— T . Dist.1
._ O O B Digt 2
um _
500
Current A0
. 300
ma
Voltage 200
100 Sonsn
[ 100
10 5 0 10 B0 60 70 580 90 M, _
m/A) | mAmAD) | Pwrma | Ohm
3 229 Sl
} : 5 6.50 3111 126
1.50 467 239 463 236 il 793 23,84 T
1.00 bt 100 298 102 & 3,18 16,45 20

Fig. 5-2 The results of maximum displacement
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159l digk AFYS FAsk] $iske] IR 5-37 Fo] #HolA
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Table 5-1 Measuring data of maximum displacement

B3 X o]l e
i e T i =
1 5,000 510 Z4F7] 5,0003]
2 10,000 509 "
3 15,000 512 N
4 20,000 513 N
5 25,000 511 N
6 30,000 514 N
7 35,000 512 N
8 40,000 510 N
9 45,000 514 N
10 50,000 513 N
11 55,000 512 N
12 60,000 514 N
13 65,000 513 N
14 70,000 512 N
15 75,000 511 N
16 80,000 512 "
17 85,000 511 N
18 90,000 509 "
19 95,000 511 N
20 100,000 512 3534 100,0003)
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(a) Response characteristics in changing to up

Fig. 5-5 Continued
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Fig. 5-8 Hysteresis characteristics of VCM
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Fig. 5-10 Degradation of hysteresis in the weibull
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Table 5-2 Measuring data of hysteresis

B3 X o]l e
i e T i =
1 5,000 7 Z4F7] 5,0003]
2 10,000 8 "
3 15,000 8 N
4 20,000 7 N
5 25,000 8 N
6 30,000 9 N
7 35,000 9 N
8 40,000 10 N
9 45,000 9 N
10 50,000 10 N
11 55,000 10 N
12 60,000 9 "
13 65,000 11 N
14 70,000 10 N
15 75,000 11 N
16 80,000 12 "
17 85,000 12 N
18 90,000 14 N
19 95,000 15 N
20 100,000 14 3534 100,0003)
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Fig. 5-16 Equipment for measuring the color bar

Fig. 5-17 Convertor board for driver circuit
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(a) Controlled auto focusing

(b) Uncontrolled auto focusing

Fig. 5-18 Image comparate on the auto focus
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3. VCM T&5A4 &

Phone CAM Actuator Tester Program

Dim t_b As Long

Dim picf, p2_bef, p2_dly, rst_cnt As Integer

Sub test_end1()
Dim ad, bd, R, vm As Double

Dim a, b, ¢, d, al, a2, a3, a4, bl, b2, b3, b4, i,

k As Integer
Dim ac As String

¢ = List3.ListCount
gl.Row =1
gl.Col =1
vm = Val(gl.Text)

gl.Col =2

a = disp_a

a = Val(Listl.List(c - 1))
disp_a = Clnt(a / 10)
dec_14

gl.Text = disp_ac

gl.Col =3
al = Val(List2.List(c - 1))
gl.Text = Str(al)

gl.Col =4

a = disp_a

a = Val(List3.List(0))
disp_a = Clnt(a / 10)
dec_14

gl. Text = disp_ac
gl.Col=5

bl = Val(List4.List(0))
gl.Text = Str(b1)
gl.Col=6

gl.Text = Str(Abs(al - b1))

gl.Col = 10

disp_a = CInt(vm / a * 1000000)

dec_1
gl.Text = disp_ac
R = Val(disp_ac)

gl.Col=9
disp_a = CInt(vm * a / 100)
gl.Text = Str(disp_a)

Fori=2Tob

gl.Row =1
gl.Col=1
bd = Val(gl.Text)
If bd <> O Then
b = Clnt(c / vm * bd)

gl1.Col =2

disp_a=CInt(Val(List1.List(b)) / 10)

dec_14
gl.Text = disp_ac

gl.Col =9
disp_a = Clnt(bd * disp_a / 10)
g1.Text = Str(disp_a)

gl1.Col =3
al = Val(List2.List(b))
gl.Text = Str(al)

gl.Col =4

disp_a = CInt(Val(List3.List(c = b)) / 10)

dec_14
gl.Text = disp_ac

gl.Col=5
a2 = Val(List4.List(c = b))
gl.Text = Str(a2)

gl.Col =6
gl.Text = Str(Abs(a2 - al))

glRow=1-1

gl.Col =2

al = Val(gl.Text) * 10
gl.Col =3

a2 = Val(gl.Text)
gl.Col =4

a3 = Val(gl.Text) * 10
gl.Col=5

a3 = Val(gl.Text)

gl.Row =1

gl.Col =2

bl = Val(gl.Text) * 10
gl.Col =3

b2 = Val(gl.Text)
gl.Col =4



b3 = Val(gl.Text) * 10

gl.Col =5
b4 = Val(gl.Text)
gl.Col =7
disp_a = CInt((a2 - b2) / (al - b1) * 1000)
dec_24
gl.Text = disp_ac
gl1.Col =8
disp_a = CInt((a4 - b4) / (a3 - b3) * 1000)
dec_24
gl.Text = disp_ac
End If

Next 1
b = Val(List2.List(c = 1))
a2 = Clnt(b * 0.95)
al = CInt(b * 0.5)
d=0
Fori=hbl To b2
a3 = Val(List2.List(i))
b3 = Val(List4.List(c - 1))
b = Abs(a3 - b3)
If b > d Then
d=bh
k=1
End If
Next 1

gl.Row = 6
gl.Col =6
g1.Text = Str(d)

gl.Col=5
gl.Text = List4.List(c - k)

gl.Col =4

a = Val(List3.List(c = k))
disp_a = CInt(a / 10)
dec_14

gl.Text = disp_ac

gl.Col =3

gl.Text = List2.List(k)
gl.Col =2

a = Val(List1.List(k))
disp_a = Clnt(a / 10)
dec_14

gl. Text = disp_ac

gl.Col=1

disp_a = Clnt(k / ¢ * vm * 100)
dec_24

gl.Text = disp_ac

ac = Format(Now, "yyyy.mm.dd")
datel.Text = ac
End Sub

Sub test_end2()

Dim ad, bd As Double

Dim al, bl As Long

Dim a(20), b(20), c(10), pa(20), pb(20), i, k
As Integer

Dim ac As String

c(10) = CInt(r_str / 100 * s_per)

al=0
a(19) = Int(al / 80)
bl =0

For 1= 397 To 476
bl = bl + Val(List2.List(i))
Next 1
b(19) = Int(bl / 80)
a(17) = a(19)
b(17) = b(19)

c(1) = List2.ListCount - 1
c(2) =105
k=0
Do
If k > 15 Then Exit Do
a(20) =0
For i = c(2) To c(1)
a(18) = Val(List2.List(i))
c(2) =1
k=k+ 1
a(20) = 30000
Fori=c(2) To c(1)
a(18) = Val(List2.List(i)
If a(20) > a(18) Then
a(20) = a(18)
pa(k) =1
End If
Next i
c(2) =1
k=k+ 1
Loop

gl.Col=1
Fori=0To 4
glRow =1+ 1
c(8) = CInt(pa(i) / 486 * 100) - 20
gl.Text = Str(a(i) + " /" + Str(c(3))
Next i
gl.Col =3
Fori=0To 4



gl.Row =i+ 1
c(3) = Clnt(pa(i + 5) / 486 * 100) - 20
gl.Text = Str(a(i + 5)) + " /" + Str(c(3))

Next 1
gl.Col =5
Fori=0To 4

gl.Row =i+ 1
c(3) = Clnt(pa(i + 10) / 486 * 100) - 20
gl.Text = Str(ai + 10)) + " /" + Str(c(3))

Next 1

gl.Col =7

gl.Row =1

gl.Text = Str(a(19)) + "m"
gl.Row = 2

gl.Text = Str(h(19)) + " m"

Fori=1To 14
If c(10) > Abs(a(i)) Then
¢(8) = Clnt(pa(i) / 486 = 100) - 20

gl.Row =5
gl. Text = Str(c(3)) + " mS"
Exit For

End If

Next i

ac = Format(Now, "yyyy.mm.dd")
datel.Text = ac
End Sub
Sub disp_time()
Dim ac, bc As String
Dim dl, dh As Integer
dh = Int(disp_a / 60)
dl = disp_a Mod 60
disp_ac = Right(ac, Len(ac) - 1)
End Sub

Sub save_setup()
Dim fnl As String

On Error GoTo errl

Dirl.Path = Dir2.Path
fnl = Dirl.Path + "Wsetup.sys"
Open fnl For Output As #1
Print #1, zero
Print #1, spanc
Print #1, spanv
Print #1, zeror
Print #1, spanr
Print #1, com1.CommPort
Close #1
Exit Sub
errl:

MkDir Dirl.Path
Resume Next
End Sub

Sub draw_framel()
Dim i, a, b, ¢ As Integer
Dim aa, bb As Double

picl.Cls
picl.DrawStyle = O
picl.ForeColor = &HFFCOCO

Fori=1To7
picl.Line (0, 100 * )-(1600, 100 * i)
Next 1

If Framel.Tag = O Then
tt(0).Caption = "Static Response"
yt(1).Visible = 0
picy2.Visible = 0
yt(0).Caption =" m Stroke"

Fori=1To 19
picl.Line (80 * i, 0)=(80 * i, 800)

Next i

picl.ForeColor = 0

X =800

picl.Line (X, 0)-(X, 800)

Else
tt(0).Caption = "Transition Response"
vt(1).Visible = 1
picy2.Visible = 1
yt(0).Caption =" m Stroke"

Fori=1To 19
picl.Line (80 * i, 0)=(80 * i, 800)
Next i

End If

draw_picx

draw_picyl

draw_picy?2

End Sub

Sub draw_picx()
Dim i, a, b As Integer
Dim ad As Double

picx.Cls

picx.CurrentY = 0

ad = Val(xspan.Text) / 10

If Framel.Tag = O Then
picx.CurrentX = 0



picx.ForeColor = &HFF&
picx.Print "0";
Fori=1To9
picx.CurrentX = 80 * i - 25
a = Int(ad * 1)
picx.Print Str(a);
Next i
picx.CurrentX = 800
picx.ForeColor = &HFFO000
picx.Print "0";
Fori=11To 19
picx.CurrentX = 80 * i — 25
a = Int(ad * (i - 10))
picx.Print Str(a);
Next i
picx.Print " mA"
Else
picx.ForeColor = 0
picx.CurrentX = 0
picx.Print "-20";
picx.CurrentX = 300
picx.Print "0";
picx.CurrentX = 620
picx.Print "20";
picx.CurrentX = 940
picx.Print "40";
picx.CurrentX = 1260
picx.Print "60";
picx.CurrentX = 1550
picx.Print "80 mS";
End If
End Sub
Sub draw_picy1(
Dim i, a, b As Integer
Dim ad As Double

picy1.Cls
If Framel.Tag = O Then
picyl.ForeColor = 0
Else
picyl.ForeColor = &HFF &
End If
b = 800
Fori=1To8
picyl.CurrentX = 0
picyl.CurrentY = 800 - 100 * i
dispa=b/8x*1i
dec_04
picyl.Print disp_ac
Next 1
picyl.CurrentX = 240
picyl.CurrentY = 770
picy1l.Print "0O"

End Sub

Sub draw_picy2()
Dim i, a, b As Integer
Dim ad As Double

picy2.Cls

picy2.ForeColor = &HFF0O000

b =100

Fori=1To 8
picy2.CurrentX = 0
picy2.CurrentY = 800 — 100 * i
disp_.a=b /8 *i
picy2.Print Str(disp_a)

Next 1

picy2.CurrentX = 130

picy2.CurrentY = 770

picy2.Print "0"

End Sub

Sub draw_pic1(0)

Dim X, Y As Integer

Dim al, bl, cl, dl, kl As Long
Dim a As Integer

If Framel.Tag = O Then
a = Val(xspan.Text) * 100
If picl.Tag = O Then
al = List1l.ListCount - 1
picl.ForeColor = &HFF&
For kl = listn To al
cl = Val(List1.List(kl))
dl = Val(List2.List(kl))
X =Int(cl / a * 800)
Y = 800 - Int(dD
picl.Line -(X, Y)
Next Kkl
listn = kl
Else
al = List3.ListCount — 1
picl.ForeColor = &HFFO000
For kil = listn To al
cl = Val(List3.List(kl))
dl = Val(List4.List(kl))
X = Int(cl / a * 800) +
800
Y = 800 - Int(dD
picl.Line -(X, Y)
Next Kkl
listn = kl
End If
Else
picl.ForeColor = &HFFO000
al = Val(List1.List(0))



Y = 800 - ClInt(al / 100 * 8)
picl.Line (0, Y)-(0, Y)
Fori=1To 485
X = CInt(i / 486 * 1600)
al = Val(List1.List(i))
Y = 800 - Clnt(al / 100 * 8)
picl.Line -(X, Y)
Next i

'al = Val(List3.List(0))

'Y = 800 - ClInt(al / 100 * 8)
'picl.Line (800, Y)-(800, Y)
'Fori=1To 499

! X = CInt(i / 486 * 800) + 800
" al = Val(List3.List(i))

! Y = 800 - ClInt(al / 100 * 8)

' picl.Line -(X, Y)

'Next i

picl.ForeColor = &HFF&

al = Val(List2.List(0))

Y = 800 - Clnt(al)

picl.Line (0, Y)-(0, Y)

Fori=1To 485
X = CInt(i / 486 * 1600)
al = Val(List2.List(i))
Y = 800 - CInt(al)
picl.Line -(X, Y)

Next i

'al = Val(List4.List(0))
'Y = 800 - Clnt(al)
'pic1.Line (800, Y)-(800, Y)
'Fori=1To 499
" X =CInt(i/ 486 * 800) + 800
" al = Val(List4.List(i))
" Y =800 - CInt(al)
' picl.Line -(X, Y)
'Next i
End If

End Sub

Sub picl_init()

Dim X, Y As Integer

Dim al, bl, cl, dl, kl As Long

Dim a As Integer

If Framel.Tag = O Then
a = Val(xspan.Text) * 100
picl.ForeColor = &HFF0O000
cl = Val(List1.List(listn — 1))
dl = Val(List2.List(listn - 1))
X =Int(cl / a * 800) + 800
Y = 800 - Int(dD

picl.Line (X, Y)-(X, Y)
picl.Tag =1
End If
End Sub
Sub gl_frame0()
Dim i As Integer

With g1
.Clear
Rows =7
.Cols =11
.Height = 2000

.Width = 12000

.ColWidth(0) = 800
.ColWidth(1) = 1000
.ColWidth(2) = 1100
.ColWidth(3) = 1100
.ColWidth(4) = 1100
.ColWidth(5) = 1100
.ColWidth(6) = 1100
.ColWidth(7) = 1200
.ColWidth(8) = 1200
.ColWidth(9) = 1100
.ColWidth(10) = 1100
Fori=0 To 10

.ColAlignment(i) = 5

Next i

Row =0

.Col =0

Text = "No."
Col=1

Text = "Volt.(V)"
.Col=2

Text = "Curr.(mA)"
.Col =3

Text ="m (U)"
.Col=14

Text = "Curr.(mA)"
.Col=5

Text ="m (D)"
.Col=6

Text = "Hysterisis"
.Col =7

Text = "m/mA(U)"
.Col=8

Text = "m/mAD)"
.Col=9

Text = "Pwr(mW)"
.Col =10

Text = "Ohm"
.Col=0

Row =1

Text = "Rating"

'10965



.Row =2
Text="1"
.Row =3
Text ="2"
.Row =4
Text ="3"
.Row =5
Text ="4"
.Row =6
Text = "Max"
.Row =0
Fori=1To 10
.Col =1

.CellBackColor = &H80COFF

Next i

.Row =6

Fori=1To6
.Col =1

.CellBackColor = &H8080FF

Next i
End With
End Sub
Sub gl_framel()
Dim i As Integer
Dim ac As String

With g1
.Clear
.Rows = 6
.Cols =8
.Height = 1700
.Width = 10965

.ColWidth(0) = 800
.ColWidth(2) = 800
.ColWidth(4) = 800

.ColWidth(1) = 1600
.ColWidth(3) = 1600
.ColWidth(5) = 1600
.ColWidth(6) = 2000
.ColWidth(7) = 1500
Fori=0To7
.ColAlignment(i) = 5

Next i
.ColAlignment(0) = 1
.ColAlignment(2) = 1
.ColAlignment(4) = 1
.ColAlignment(6) = 1

.Col=0
Fori=1Tob
Row =1

Text=" P"+ Str(i)
Next i
.Col=2
Fori=1Tob
Row =1
.CellBackColor = &H80COFF
Text=" P"+ Str(i + 5)
Next i
.Col=14
Fori=1Tob
Row =1
.CellBackColor = &H80COFF
Text=" P"+ Str(i + 10)

Next i
.Col=6
Fori=1Tob
Row =1
.CellBackColor = &H80COFF
Next i
Row =1
Text =" Initial Stroke"
Row = 2
Text =" Stability Stroke"
Row =3
Text =" Rating Stroke."
Row =4
Text =" Stability %"
Row =5
Text =" Stability Time"

Row =0

.Col=6

Text =" Waiting Time"
ac =" No."

.Col=0

Text = ac

.Col =2

Text = ac

.Col=14

Text = ac

ac = "Up"

Col=1

Text = ac

.Col=3

Text = ac

.Col=5

Text = ac

.Col=7

Row =3
.CellBackColor = &H80FF80
Text = Str(r_str) + " m"
Row =4



.CellBackColor = &H80FF80
Text = Str(s_per) + " %"
.Row =0

.CellBackColor = &H80FF80
Text = Str(dly_t) + " Sec"

.Row =0
Fori=1To6
.Col =1

.CellBackColor = &H80COFF

Next i
End With
End Sub

Sub dec_240

Dim a, b, ¢ As Integer
Dim ac, bc As String
Dim aa As Long

On Error GoTo errl

aa = Abs(disp_a)
a = Int(aa / 100)
b =aa Mod 100
be = Str(b)
ac = Str(a)
If b < 10 Then
bc =".0" + Right(bc, 1)
Else
be ="." + Right(bc, 2)
End If
¢ = Len(ac)
Select Case ¢
Case 2:
ac=" "+ Right(ac, 1)
Case 3:
ac =" "+ Right(ac, 2)
Case 4:
ac
Case 5:
ac = Right(ac, 4)
End Select
If disp_a < O Then
disp_ac ="-"+ ac + bc
Else
disp_ac = ac + bc
End If
Exit Sub
errl:
Resume Next
End Sub
Sub dec_20
Dim a, b, ¢ As Integer

" "+ Right(ac, 3)

Dim ac, bc As String
Dim aa As Long

aa = Abs(disp_a)
a = Int(aa / 100)
b = aa Mod 100
bc = Str(b)
ac = Str(a)
ac = Right(ac, Len(ac) - 1)
If b < 10 Then
be =".0" + Right(bc, 1)

Else
be ="." + Right(bc, 2)
End If
If disp_a < O Then
disp_ac ="-"+ ac + bc
Else
disp_ac = ac + bc
End If
End Sub

Sub dec_040

Dim a, b, ¢ As Integer
Dim ac, bc As String
Dim aa As Long

aa = Abs(disp_a)
ac = Str(aa)
¢ = Len(ac)
Select Case ¢
Case 2:
ac=" "+ Right(ac, 1)
Case 3:
ac =" "+ Right(ac, 2)
Case 4:
ac =" " + Right(ac, 3)
Case 5:
ac = Right(ac, 4)
End Select
If disp_a < O Then
disp_ac = "-"
Else
disp_ac = ac
End If
End Sub
Sub dec_10
Dim a, b, ¢ As Integer
Dim ac, bc As String
Dim aa As Long

+ ac

aa = Abs(disp_a)
a = Int(aa / 10)
b =aa Mod 10



be = Str(b)

ac = Str(a)

bc ="." + Right(bc, 1)
If disp_a < O Then

disp_ac ="-"+ ac + bc
Else
disp_ac = ac + bc
End If
End Sub

Sub dec_140

Dim a, b, ¢ As Integer
Dim ac, bc As String
Dim aa As Long

aa = Abs(disp_a)

a = Int(aa / 10)

b =aa Mod 10

be = Str(b)

ac = Str(a)

bc ="." + Right(bc, 1)

¢ = Len(ac)

Select Case ¢
Case 2:

ac

Case 3:

ac =" "+ Right(ac, 2)

Case 4:

ac ="" + Right(ac, 3)

Case 5:
ac = Right(ac, 4)

End Select
If disp_a < O Then

disp_ac ="-"+ ac + bc
Else

disp_ac = ac + bc
End If

End Sub

Sub dec_230)
Dim a, b, ¢ As Integer
Dim ac, bc As String

a = Int(disp_a / 100)
b = disp_a Mod 100
be = Str(b)
ac = Str(a)
If b < 10 Then
bc =".0" + Right(bc, 1)
Else
bc ="." + Right(bc, 2)
End If
¢ = Len(ac)

" "+ Right(ac, 1)

Select Case ¢

Case 2:
ac =" "+ Right(ac, 1)
Case 3:
ac ="" + Right(ac, 2)
Case 4:
ac = Right(ac, 3)
End Select
disp_ac = ac + bc
End Sub

Private Sub cmdesc_Click()
Labell3.Visible = 0
Text3.Visible = 0
cmdprn.Visible = 0
cmdesc.Visible = 0
tmrl.Enabled = 1
msgl.Visible = 0

End Sub

Private Sub cmdmode_Click()

With cmdmode

gl.Row =0

If .Tag =1 Then
Tag=0
.Caption = "Up"
gl.Col=1
gl.Text = "Up"
gl.Col =3
gl.Text = "Up"
gl.Col =5
gl. Text = "Up"

Else
Tag=1
.Caption = "Down'
gl.Col=1
gl.Text = "Down"
gl.Col=3
gl.Text = "Down"
gl.Col =5
gl. Text = "Down"

End If

End With

End Sub

Private Sub cmdpicl_Click()
Dim i, k As Integer

draw_framel

If Framel.Tag = O Then
Fori=1To6



gl.Row =1
Fork=2To9
gl.Col =k
gl. Text=""

Next k

Next i

Else

Fori=1Tob
gl.Row =1
gl.Col=1
gl. Text=""
gl.Col =3
gl. Text=""
gl.Col =5
gl.Text=""

Next i

gl.Col=7

gl.Row =1

gl. Text=""

gl.Row = 2

gl. Text=""

gl.Row =5

gl. Text=""

End If
End Sub

Private Sub cmdprn_Click()
Dim i As Integer

Dim coll, col2 As Long
Dim ap As Picture

cmdprn.Visible = 0
cmdesc.Visible = 0
Fori=0To 3

ffc(i).Visible = 0
Next 1
cmdzr.Visible = 0
cmdsrt.Visible = 0
cmdstp.Visible = 0
cmdpicl.Visible = 0
coll = Form1.BackColor
Form1.BackColor = QBColor(15)
col2 = gl1.BackColorBkg
g1.BackColorBkg = QBColor(15)
Set ap = picl.Image
picl.Picture = ap

Forml1.PrintForm

picl.Picture = LoadPicture
picl.PaintPicture ap, 0O, O

Fori=0To 3
ffc(i).Visible = 1
Next i
cmdzr.Visible = 1
cmdsrt.Visible = 1
cmdstp.Visible = 1
cmdpicl.Visible = 1
Form1.BackColor = coll
gl.BackColorBkg = col2

Labell3.Visible = 0

Text3.Visible = 0

tmrl.Enabled = 1
End Sub

Private Sub cmdsrt_ClickO
Dim i, a, b, acc_time As Integer
Dim ad, bd As Double

Dim al, bl As Long

Dim ac As String

ac = Dir2.Path + "Wnamel.dat"

If style = O Then
If Opn.Text ="" Then
MsgBox ("Empty Operator Name")
Exit Sub
End If
If Framel.Tag = O Then
gl.Col=1
gl.Row =1
ad = Val(gl.Text)
If ad = O Then
MsgBox ("Please write Max.Voltage")
Exit Sub
End If

Open ac For Output As #1
gl.Col =1
Fori=1Tob

gl.Row =1

Print #1, gl.Text
Next i
Close #1

acc_time = Val(Text2.Text)

al = Int(ad / 2000 * spanv)

'Max. Volt
a = Int(acc_time / 8 * 1000)
bl = Intal / a = 256)
'Volt. Step

v_step = bl



Else

Max.Voltage")

load_wr3

wr3(3) = bl Mod 256
wr3(4) = Int(bl / 256)
wr3(5) = al Mod 256
wr3(6) = Int(al / 256)
chk_sum3

op_sqc = 1

picl. Tag =0

t_org = Int(Timer)
cmdsrt.Tag = 1
cmdzr.Enabled = 0
gl.Enabled = 0
cmdsrt.Enabled = 0
picx.Tag =0

ad = Val(Text2.Text)
If ad = O Then

MsgBox ("Please write

Exit Sub
End If

al = Int(ad / 2000 * spanv)

'Max. Volt

a = Int(dly_t / 8 * 1000)

bl = Intal / a =* 256)
'Volt. Step

load_wr3

wr3(3) = bl Mod 256
wr3(4) = Int(bl / 256)
wr3(5) = al Mod 256
wr3(6) = Int(al / 256)
chk_sum3

op_sqc =1
picl. Tag =0

t_org = Int(Timer)
cmdsrt.Tag = 1
cmdzr.Enabled = 0
gl.Enabled = 0
cmdsrt.Enabled = 0
picx.Tag =0

End If

End If
End Sub

Private Sub cmdstp_Click()
If style = 0 Then
cmdsrt.Tag = 0

cmdzr.Enabled = 1
gl.Enabled = 1
ctl_stop
End If
End Sub
Sub load_wr3(0)
wr3(0) = Asc("w")
wr3(1) = &H62
wr3(2) = 4
style = 3
End Sub
Sub chk_sum3()
Dim i, a As Integer

a=0
Fori=0To 6

a=a+ wr3@)
Next 1

wr3(7) = a Mod 256

seri_ans = wr3(7)

coml.Output = wr3
End Sub

Sub chk_sum1()
Dim i, a As Integer

a=0
Fori=0To 3

a=a+ wrl(d)
Next 1

wrl(4) = a Mod 256
seri_ans = wrl(4)
coml.Output = wrl
End Sub
Sub load_wr1()
wrl(0) = Asc("w")
wrl(1) = &H66
wrl(2) =1
style = 1
End Sub
Sub test_on()
load_wrl
wrl(3) = 101
chk_suml
coml.Output = wrl
End Sub
Sub test_off()
load_wrl
wrl(3) = 102
chk_suml
coml.Output = wrl
End Sub
Sub ctl_stop()
load_wrl
wrl(3) =9



chk_suml
coml.Output = wrl
End Sub
Sub raser_reset()

If style = 0 Then
cmdsrt.Enabled = 0
load_wrl
wrl(3) =3
chk_sum1
cmdzr.Tag =1
rst_cnt = 3

End If

End Sub

Private Sub cmdzr_Click()
raser_reset
End Sub

Private Sub exitl_Click()
End
End Sub

Private Sub Form_Load()
Dim a, b, ¢, 1 As Integer
Dim fnl, ac As String

On Error GoTo errl

'Dir2.Path = "¢:WLensO1"

ac = Dir2.Path

ac = ac + "Wsetup.sys"

Open ac For Input As #1

Input #1, zero

Input #1, spanc

Input #1, spanv

Input #1, zeror

Input #1, spanr

Input #1, a

Close #1

Fori=0To 3
p_setl(i).Checked = 0

Next 1

p_setl(a - 1).Checked = 1

coml.CommPort = a

r_str = 500
s_per = 2
dly_t=5

draw_framel
gl_frameO

tmrl.Enabled = 1

style = 0
coml.PortOpen = 1
t_org = Int(Timer)
Exit Sub

errl:
Resume Next

End Sub

Private Sub Form_Unload(Cancel As Integer)
End
End Sub

Private Sub gl_Click(
If Framel.Tag = O Then
If (g1.Col = 1) And (g1.Row <> 0)
Then
gl.Enabled =0
Textl. Top = gl. Top + gl.CellTop
Textl.Left = gl.Left + gl.CellLeft
Textl.Width = gl1.CellWidth
Textl. Text = gl.Text
Textl.SelStart = 0
Textl.Visible = 1
Textl.SelLength
Len(Textl.Text)
Textl.SetFocus
End If
Else
If (g1.Col = 7) And ((gl.Row = 0)
Or (gl.Row = 3) Or (g1.Row = 4)) Then
gl.Enabled = 0
Textl. Top = gl. Top + gl.CellTop
Textl.Left = gl.Left + gl.CellLeft
Textl.Width = gl1.CellWidth
Textl.Text = Val(gl.Text)
Textl.SelStart = 0
Textl.Visible = 1
Textl.SelLength =
Len(Textl.Text)
Textl.SetFocus
End If
End If
End Sub
Private Sub Ipc1_Click(
Forml.Enabled = 0
Form2.Show
With Form?2
.Dirl.Path = Dir2.Path
ac = .Dirl.Path + "Wdata"
.Dirl.Path = ac
Filel.Path = .Dirl.Path



.Filel.Refresh
.Filel.Tag =1
End With
End Sub

Private Sub model_Click()
Dim i As Integer
Dim ac, bc As String

Framel.Tag =0
gl_frameO
Fori=3To6
tt(i).Visible = 1
Next 1
valc.Visible = 1
valdl.Visible = 1
vald2.Visible = 1
xspan.Visible = 1
Labell0.Caption = "Meas.Time"
Text2.Text = 10
Labelll.Visible = 0
draw_framel
tt(1).Visible = 1
tt(2).Visible = 1
cmdmode.Visible = 0

ac = Dir2.Path + "Wnamel.dat"
gl.Col=1
Open ac For Input As #1
Fori=1Tob

gl.Row =1

Line Input #1, bc

gl.Text = bc
Next 1
Close #1

End Sub

Private Sub mode2_Click()
Dim i As Integer

Framel. Tag =1
gl_framel
Fori=1To6
tt(i).Visible = O
Next 1
valc.Visible = 0
valdl.Visible = 0
vald2.Visible = 0
xspan.Visible = 0
Labell0.Caption = "Max. Volt"
Text2.Text = 2.75
Labelll.Visible = 1

cmdmode.Visible = 1

draw_framel
End Sub

Private Sub p_setl_Click(Index As Integer)
Dim i As Integer
On Error GoTo errl

coml.PortOpen = 0
Fori=0To 3
p_setl(i).Checked = 0

Next 1
p_setl(Index).Checked = 1
coml.CommPort = Index + 1
coml.PortOpen = 1
save_setup
Exit Sub

errl:
Resume Next

End Sub

Private  Sub picl_MouseDown(Button As
Integer, Shift As Integer, X As Single, Y As
Single)

Dim a, b, n, i As Integer

If (picx.Tag = 1) And (X < 800) Then
a = CInt(X / 8 * Val(xspan.Text))
Fori=0 To Listl.ListCount — 1
If Val(List1.List(i)) > a Then
n=i
Exit For
End If
Next i
disp_a = CInt(Val(Listl.List(n)) /
10)
dec_14
valc.Text = disp_ac
valdl.Text = List2.List(n)
Fori=0 To List3.ListCount — 1
If Val(List3.List(i)) < a Then
n=i
Exit For
End If
Next i
vald2.Text = List4.List(n)
End If

End Sub



Private Sub reportl_Click()
Labell3.Visible = 1
Text3.Text =""
Text3.Visible = 1
cmdprn.Visible = 1
cmdesc.Visible = 1
Text3.SetFocus
tmrl.Enabled = 0
msgl.Visible = 0

End Sub

Private Sub setl_Click()
If style <> O Then Exit Sub
test_on
Forml.Enabled = 0
Form4.Show
Form4.Tag = 1

End Sub

Private Sub spcl_Click()
Dim ac As String

On Error GoTo errl
Forml.Enabled = 0
Form2.Show
With Form2
.Dirl.Path = Dir2.Path
ac = .Dirl.Path + "Wdata"
.Dirl.Path = ac
.Filel.Path = .Dirl.Path
.Filel.Refresh
If .Filel.ListCount = O Then
Textl. Text =""
Else
Textl.Text = .Filel.List(0)
End If
Textl.SelStart = 0
Textl.SelLength =
Len(.Textl.Text)
.Textl.SetFocus
Filel.Tag =0
End With
Exit Sub
errl:
MkDir ac
Form2.Dirl.Path = ac
Resume Next
End Sub

Private Sub Textl_KeyPress(KeyAscii As
Integer)

Dim ad As Double
If KeyAscii = 13 Then
If Framel.Tag = O Then
If g1.Row = 1 Then
disp_a = CInt(Val(Text1.Text) * 100)
dec_2
gl.Text = disp_ac
Else
gl.Row = gl.Row - 1
ad = Val(gl.Text)
gl.Row = gl.Row + 1
If Val(Textl.Text) < ad
Then
disp_a = CInt(Val(Textl.Text) * 100)
dec_2
gl.Text = disp_ac
End If
End If
Else
gl. Text = Textl. Text
Select Case gl.Row
Case 0:
dly_t = Val(Textl.Text)
gl.Text = Str(dly_t) + " Sec"
Case 3:
r_str = Val(Textl.Text)
gl.Text = Str(r_str) + " m"
Case 4:
s_per = Val(Textl.Text)
gl.Text = Str(s_per) + " %"
End Select
End If
Textl.Visible = 0
gl.Enabled = 1
End If
End Sub

Private Sub tmrl_Timer()

Dim cc() As Byte

Dim cc1() As Byte

Dim a, b, ¢, i, k, X, Y, aal, bbl, ans, wgt As
Integer

Dim al, bl, cl As Long

Dim ad, bd As Double

Dim t_now As Long

Dim fnl, ac, bc, pgc As String

On Error GoTo errl

ac = Format(Now, "yyyy-mm-dd ")

bc = Format(Now, "hh : mm : ss")

Forml.Caption = Space(30) + "Moving
Tester" + Space(80) + ac + bc



k = coml.InBufferCount
t_now = Int(Timer)

If k = 304 Then
cc = coml.Input
Fori=0To 63
a=ccld*i+ 1)
adat(i) = a * 256 + cc(4 * 1)
a=ccl4*i+ 3)
rdat(i) = a * 256 + cc(4 *i+ 2)
Next i
Fori=0To 23
a=cc(2#*i+ 257)
cdat(i) = a * 256 + cc(2 * i+ 256)
Next i

t_b = Int(Timer)
GoTo disp_01
Else
If k > 304 Then
ccl = coml.Input
End If
End If
If (t_now - t_b) > 3 Then
msgl.Visible = 1
Else
msgl.Visible = 0
End If
Exit Sub

disp_01:

a = Int(cdat(5) / 256)
Select Case style

Case 1:
If seri_ans = a Then
style = 0
Else
coml.Output = wrl
End If
Case 2:
If seri_ans = a Then
style = 0
Else
coml.Output = wr2
End If
Case 3:
If seri_ans = a Then
style = 0
Else
coml.Output = wr3
End If
End Select

al=0
bl =0
Fori=0To 61
al = al + adat(i)
bl = bl + rdat(i)
Next 1
disp_a = Clnt((Int(bl/62)-zeror) * spanr)
dec_04
displ.Caption = disp_ac

disp_a = CInt((Int(al/62)-zero)*spanc*10)
dec_1
disp3.Caption = disp_ac

cl = cdat(8)

disp_a = Clnt(cl / spanv * 200000)
dec_2

disp2.Caption = disp_ac

If cmdsrt. Tag = 1 Then
disp_a = t_now - t_org
disp_time
disp4.Caption = disp_ac

End If

If style = O Then
If cmdzr.Tag = 1 Then
rst_cnt = rst_cnt - 1
If rst_cnt < O Then
cmdzr.Tag =0
cmdsrt.Enabled = 1

al=0
bl=0
Fori=0To 61

al = al + adat(i)
bl = bl + rdat(i)
Next i
zeror = Int(bl / 62)
zero = Int(al / 62)
End If
End If

If Framel.Tag = O Then
GoSub static_run
Else
GoSub trans_run
End If
End If

If Form4.Tag = 1 Then



With Form4

al=0
bl =0
Fori=0To 61

al = al + adat(i)
bl = bl + rdat(i)
Next i
a = Int(al / 62)
b = Int(bl / 62)
.curr(0).Text = a
ras(0).Text =b
.curr(1) = zero
.curr(2).Text = a - zero
disp_a = Int((a - zero) * spanc * 10)
dec_14
.curr(4). Text = disp_ac

.ras(1) = zeror
ras(2). Text = b - zeror
disp_a = Int((b - zeror) * spanr)
dec_04
ras(4).Text = disp_ac
End With
End If
Exit Sub
static_run:
Select Case op_sqc
Case 1:
Listl.Clear
List2.Clear
List3.Clear
List4.Clear
listn = 0
zeror = rdat(0)

load_wrl
wrl(3) =1
chk_suml
op_sqc = 2
picl.Line (0, 800)-(0, 800)
picf =0
Case 2:
a = cdat(6) And &HFO
If (a And &H80) <> 0 Then
picf =1
sta_01:
Fori=0To 61
al = adat(i) - zero
If al <O Thenal =0
bl = Int(al * spanc * 100)
Listl.AddItem Str(bl)

al = rdat(i) - zeror

If al <O Thenal =0
bl = Int(al * spanr)
List2.AddItem Str(bl)
Next 1
draw_picl
Else
If picf = 1 Then
picf =0
GoTo sta_01
End If
If (a And &H20) <> 0 Then op_sqc = 3
End If
Case 3:
load_wrl
wrl(3) =2
chk_suml
op_sqc = 4
picl_init
listn =0
picf =0
Case 4:
a = cdat(6) And &HFO
If (a And &H80) <> 0 Then
picf =1
sta_02:
Fori=0To 61
al = adat(i) - zero
If al <O Thenal =0
bl = Int(al * spanc * 100)
List3.AddItem Str(bl)

al = rdat(i) - zeror
If al <O Then al =0
bl = Int(al * spanr)
List4.AddItem Str(bl)
Next i
draw_picl
Else
If picf = 1 Then
picf =0
GoTo sta_02
End If
If (a And &H20) <> 0O
Then op_sqc =5
End If
Case 5:
test_end1
MsgBox ("Finish Test ...")
cmdstp_Click
op_sqc =0
picx.Tag =1

End Select



Return
trans_run:
Select Case op_sqc
Case 1:
Listl.Clear
List2.Clear
List3.Clear
List4.Clear
listn = 0
zeror = rdat(0)
load_wrl
style = 0
If cmdmode.Tag = 0 Then
wrl(3) = 10
Else
wrl(3) =13
End If
chk_suml
op_sqc = 2
Case 2:
a = cdat(6) And &H8000
If a <> 0 Then op_sqc = 3
Case 3:
a = cdat(6) And &H8000
If a=0 Then
p2_dly =1
op_sqc =4
End If
Case 4:
If p2_dly < 0 Then
load_wrl
wrl(3) =11
chk_suml
op_sqc =5
Else
p2_dly = p2_dly - 1
End If
Case 5:

a = Listl.ListCount
If a > 500 Then
load_wrl
wrl(3) = 12
chk_suml
op_sqc =6
Else
Fori=0To 61
al = adat(i) - zero
If al <O Thenal =0
a = CInt(al * spanc * 100/ 43 * 41.8)
Listl.AddItem Str(a)

If cmdmode.Tag = O Then

al = rdat(i) - (zeror * Val(Text2.Text))

If al < O
Then al =0
b = ClInt(al * spanr / 520 * 507)
Else
al = rdat(i) - (zeror * Val(Text2.Text))
If al < O
Then al = 0
b = Clnt(al *
spanr / 513 * 507)
End If
List2.AddItem Str(b)
Next 1
End If
Case 6:
For i = 486 To

Listl.ListCount - 1
Listl.Removeltem (486)
List2.Removeltem (486)
Next i

draw_picl
op_sqc =7
Case 7:
test_end2
MsgBox ("Finish Test ...")
op_sqc =0
cmdstp_Click
End Select
Return
errl:
Resume Next
End Sub

Private Sub valc_KeyPress(KeyAscii As
Integer)
If KeyAscii = 13 Then
a = Val(valc.Text) * 100
Fori=0 To Listl.ListCount - 1
If Val(List1.List(i)) > a Then
n=i
Exit For
End If
Next i
disp_a = CInt(Val(List1.List(n)) / 10)
dec_14
valc.Text = disp_ac
valdl.Text = List2.List(n)
Fori=0 To List3.ListCount — 1
If Val(List3.List(i)) < a Then
n=i
Exit For
End If



Next i
vald2.Text = List4.List(n)
End If
End Sub
Sub draw_piclsm()
Dim a, b, ¢, d, i, X, Y As Integer

draw_framel

a = Val(xspan.Text) * 100
picl.ForeColor = &HFF&
picl.Line (0, 800)-(0, 800)
Fori=0 To Listl.ListCount — 1
b = Val(List1.List(i))
¢ = Val(List2.List(i))

X =Int(h / a * 800)
Y = 800 - Int(c)
picl.Line -(X, Y)
Next 1
picl.ForeColor = &HFF0O000
picl.Line (X + 800, Y)-(X + 800, Y)
Fori=0 To Listl.ListCount — 1
b = Val(List3.List(i))
¢ = Val(List4.List(i))
X =Int(h / a * 800) + 800
Y = 800 - Int(c)
picl.Line -(X, Y)
Next 1
End Sub
Private Sub xspan_KeyPress(KeyAscii As
Integer)
If (KeyAscii = 13) And (picx.Tag = 1)
Then draw_piclsm
End Sub

Option Explicit

Private Sub cmdyes_Click()
Dim fnl, ac, bc As String
Dim i, j, a, b As Integer
Dim al, bl As Long

With Form1

If Filel.Tag = O Then
If .Framel.Tag = 0 Then
be = Right(Textl.Text, 4)
If LCase(bc) <> ".sta" Then
bc = Textl. Text +
.sta"
Else

bc = Textl.Text

Else

End If

ac = Filel.Path + "W" + bc
Open ac For Output As #1
Print #1, .Opn.Text

Print #1, .datel.Text

Print #1, .xspan.Text

Fori=1To6
.gl.Row =1
Forj=0To 10
.gl.Col=]j
Print #1, .gl.Text
Next j
Next i
bl = .Listl.ListCount
Print #1, bl
Foral=0Tobl -1
Print #1, .List1.List(al); ",";
Print #1, .List2.List(al)
Next al
bl = .List3.ListCount
Foral=0Tobl -1
Print #1, .List3.List(al); ",";
Print #1, .List4.List(al)
Next al
Close #1

bc = Right(Textl.Text, 4)
If LCase(bc) <> ".tra" Then
bc = Textl.Text + ".tra"
ac = Filel.Path + "W" + bc
Open ac For Output As #1
Print #1, .Opn.Text

Print #1, .datel.Text

Print #1, . Text2.Text

Fori=0Tob
.gl.Row =1
Forj=0To7
.gl.Col=]j
Print #1, .g1.Text
Next j
Next i
bl = .Listl.ListCount
Print #1, bl
Foral=0Tobl -1
Print #1, .Listl.List(al); ",";
Print #1, .List2.List(al)
Next al
bl = .List3.ListCount
Foral=0Tobl -1
Print #1, .List3.List(al); ",";
Print #1, .List4.List(al)



Next al
Close #1
End If

fnl = Filel.List(Filel.ListIndex)
fnl = Filel.Path + "W" + fnl
Open fnl For Input As #1

If .Framel.Tag = O Then
Input #1, ac
.Opn.Text = ac
Line Input #1, ac
.datel.Text = ac
Input #1, ac
.xspan.Text = ac
.gl_frameO

Fori=1To 6
.gl.Row =1
Forj=0To 10
.gl.Col =3
Line Input #1, ac
.gl.Text = ac
Next j
Next 1

Input #1, al

.Listl.Clear

List2.Clear

.List3.Clear

.List4.Clear

Fori=1To al
Input #1, a, b
.Listl.AddItem Str(a)
List2.AddItem Str(b)

Next i

Fori=al+ 1To 2 = al
Input #1, a, b
List3.AddItem Str(a)
List4.AddItem Str(b)

Next 1

Close #1

.draw_piclsm

Else

Input #1, ac

.Opn.Text = ac

Line Input #1, ac

.datel.Text = ac

Input #1, ac

Text2.Text = ac

.gl_framel

Fori=0To b

.gl.Row =1
Forj=0To 7
.gl.Col=]j

Line Input #1, ac

.gl.Text = ac

Next j
Next i

Input #1, al
.Listl.Clear
List2.Clear
.List3.Clear
.List4.Clear
Fori=1To al
Input #1, a, b

.Listl.AddItem Str(a)
List2.AddItem Str(b)

Next i
Close #1
.draw_picl
End If
End If

End With

quit:
Unload Form2
Forml.Enabled = 1
Form1.Show

End Sub

Private Sub cmdno_Click()
Unload Form2
Forml.Enabled = 1
Form1.Show

End Sub

Private Sub Dirl_Change()
Filel.Path = Dirl.Path
Filel.Refresh

End Sub

Private Sub Dirl_MouseDown(Button

As

Integer, Shift As Integer, X As Single, Y As

Single)

If (Filel.Tag = 0) And (Button = 2)

Then
Text2.Text =""
Text2.Visible = 1
Text2.SetFocus
End If
End Sub

Private Sub Filel_Click()



If Filel.Tag = O Then
Textl.Text = Filel.List(File1.ListIndex)
Textl.SetFocus
Textl.SelStart = 0
Textl.SelLength = Len(Text1.Text)
Else
Textl.Text = Filel.List(File1.ListIndex)
End If

End Sub

Private Sub Form_Load()
If Forml.Framel.Tag = O Then
Filel.Pattern = "*.sta"
Else
Filel.Pattern = "*.tra"
End If
Dirl.Path = Form1.Dir2.Path + "Wdata"
Filel.Path = Dirl.Path
Filel.Refresh
End Sub

Private Sub Text2_KeyPress(KeyAscii As
Integer)
Dim ac, bc As String
On Error GoTo errl
Select Case KeyAscii
Case 27:
Text2.Visible = 0
Case 13:
If Len(Text2.Text) <> 0
Then
ac = Dirl.Path + "W"
+ Text2.Text
Dirl.Path = ac
End If
Text2.Visible = 0
Dirl.Refresh
End Select
Exit Sub

errl:
MKDir ac
Dirl.Path = ac
Resume Next
End Sub
Private Sub Command1_Click()
Unload Form3
End Sub

Private Sub Form_Load()

End Sub

Option Explicit

Private Sub cmdexit_ClickO
If style <> O Then Exit Sub
If Val(Textl.Text) = 0 Then
Forml.test_off
Forml.save_setup
Form4.Tag =0
Unload Form4
Forml.Enabled = 1
Form1.Show
End If
End Sub

Private Sub cmdrst_Click()
Forml.raser_reset
End Sub

Private Sub cmdspc_Click()

Dim ad As Double

Dim al As Long
al = Val(curr(2).Text)
ad = Val(curr(8).Text)
spanc = ad / al

End Sub

Private Sub cmdzr_Click()
zeror = Val(ras(0). Text)
ras(1).Text = zeror

End Sub

Private Sub Form_Load()
curr(5). Text = spanc
ras(5).Text = spanr

End Sub

Private Sub Textl_KeyPress(KeyAscii

Integer)

Dim i, a, b As Integer

Dim ad As Double

If KeyAscii = 13 Then

ad = Val(Textl.Text)
a = Int(ad / 2000 * spanv)
Text2. Text = a
wr2(0) = Asc("w"
wr2(1) = &H60
wr2(2) = 2
wr2(3) = a Mod 256
wr2(4) = Int(a / 256)
b=0

As



Fori=0To 4

b=b+ wr2@)
Next i
wr2(5) = b Mod 256
style = 2

Forml.coml.Output = wr2
seri_ans = wr2(5)
End If
End Sub
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