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Detection Head
Size:37x28.4x6.4 mm with flexible cylinder contact head
Moving axis:
1. Travel range: =7 mm
2. Transient response:
Step Stroke =170 ,«m @ 500 HZ;
Settle Time =2ms @ 500 Hz
3. External load: =10g(=1.02 N)
4. Control Type - Pressure control & Step-Hold Position Control

Pressure contact & pressure sensor

1. Pressure contact: X5 mm (outside);sensing.: ¢l mm (inside)

2. Pressure sensor(tonometer)
Pressure Range - 0 ~ 300 mmHg
Proof Pressure - 500 mmHg
Accuracy - #1 mmHg
Frequency Response - 1000 Hz

Position sensor

1. Position sensor

2. Stroke range: =7 mm
3. Accuracy: 2um

4. Resolution: +0.1#m
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Travel range=7 mm
Step Stroke =170 «m @ 500 HZ;
Settle Time =2ms @ 500 Hz
External load+Mass of moving part of actuator =10g
Device size <37x28.8x5.8 mm
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3.2.2 Step-Hold F$ £ 538 # 5 A

B2 PG AP MR R e T
Travel range=7 mm
Step Stroke =170 «#m @ 500 HZ;
Settle Time =2 ms @ 500 Hz
External load+Mass of moving part of actuator =10 g
Device size <37x28.8x5.8 mm
Sliding friction = 0.003 N
1245 8 1.1 2 Step-Hold #2412 B> W $ih =18 # % 7k (Motion Cycle)4r 8] 3.4
kg A B EEH kR NP SR T ik R 85 Br(Velocity Profile) ik B U=142
mm/s » B 3o FdoT
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B 3487 5~ #ER 5 une=142 mm/s > @ F »E B 5 wms=56.8 mm/s > (§
o R E 19mm/s) s 3 E AT
_ 71x0.8+142x0.4+71x0.8

u
me 08+0.4+0.8+2
=56.8mm/s

(3.3b)

BEFRER 34 D RAEHEZ 250G 0t B Ap it 4 8% r(Force
Profile) -] 3.5 « & £ 2 4 355 4o

1 4eid £.(051=0.8 ms)
du

F,=M
1 dt

+ F, + Frupp

= 0.010(0.00444) x % + 0.003 + 0.587 =2.37(1.38) N (3.4)
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2. E# B (0.8=t=1.2ms)

F, = F, + Fppp = 0.003 + 0.587 = 0.59 N (3.5)
3. B E(1.2=t=2ms)
du
F; =ME+F#+FmbP

= 0.010(0.00444) X %‘;Z +0.003 + 0.587 = —1.19(—0.20) N (3.6)

4, Z g BE(2=t=4ms)

Fy = Fypyp = 0587 N 3.7)
F
'

N) 337 237
059  osg7  0.59
— — — Y

008 1220 4.0 t(msec)
-1.19 -1.19

B35 fims 10g2 5% Bl 4 #5ER

d B 357 s <44 5 237N TV E G adi 4 Fo

E‘ms

_[2.37(1.38)2 x 0.8+ 0.592 x 0.4 + 1.19(0.54) X 0.8 + 0.5872 X 2
B 08+04+08+2

=1.27(0.60) N (3.8)

AEXFVEOAPR IR BER LIS L 237(LI)N EH Fun=2.37(1.38)
N; 44 5 1.27(0.80) N> iE# Frns=0.42(0.27)N- 3 + P it2 B~ 424 2
P B EE L) RFIERT B BB OERE Tl g R fi%%’,;fi"ii
I E S T SRR SRR R £ VL B S
Fob A B AR R S K 4 S
Travel range=7 mm
Step Stroke =170 «m @ 500 HZ;
Settle Time =2ms @ 500 Hz

External load &Mass of moving part of W-axis actuator <10g
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Device size <37x28.8x5.8 mm

Sliding friction = 0.003N

Maximum velocity=142 mm/s
Average velocity=56.8 mm/s(19 mm/s)
Maximum applied force=2.37(1.38) N
Applied RMS force=0.42(0.27) N

323 A2 BB TR TR

BRI AR KB RS T2 2 R 0 L AR AR
ﬁ%.%ﬁév\mad@ﬁ o oo d 2}5\(3.1)‘:’ ”Lffﬁ—»’}; LTI Gms T 0 T 7 50 7

— Frms
™ = (3.9a)
ARG FE A AT RF K L AT ARG R B G
K, = 2NBL, (3.9b)

?;:43’{;—‘;{;J-mj’fﬁ’JQEJF‘\W%*’L_#T"F% BUBE BAET
AR s F] R SR A A BB RS 0 B BH o B holB] 3.6 45 s ko

B

Flux density

H

H F - ) Ficld strength

Bl 3.6 X A E4#iz. BH ¢ 3

;ﬁ\@ 3.6 ¥ HHBF{‘J%IL& j\‘«/{ E_Hmax 2 Bpin © = \‘(3 9b)‘:‘ mBJ]'J’ L%
&~ Buin 5 1395 37 ' 244 (Asia Magnets Co.) & & g5 4P £ 5% N54 4o 4

AMT DB ERAG HOME 4AFWH ESNB~ BLEEM

AMT, ENTERPRISE CO., LTD

14 5-15.0 1.45—1.50
14.3-14.8 1.43-148
NS0  14.0-14.5 140-145 2120 2955 211 2876 48-51  382-406
N48 138-142 1.38-142 2116 2923 212 2955 46-49  366-390 :
52M 14.3-148 143-148 2131 21043 =14 21114 50-53 398-422 <100
50M 14.0-145 140-145 2130 21033 214 21114 48-51  382-406 <100
48M 137-143 137-143 2129 21027 4 =114 4649 366390 <100
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N54  Bna=15.0 KGs + Bpin=14.5KGs
Hcb =11 KOe 7 Hecj=11 KOe
BHpax=55 MGOe  BHyin=52MGOe
195 a2 R 0 L BB % N54 0 B-H #1124 &7 12 & 7 4o
3.6
R H NN I T=107 Gs /1 A-t/m=4 7x10° Oe » ¥ f F*RE B R G
Buin=1.45T > X X gedfi cde % BES-58 R & Hypar=(52/14.5)/(4%m) x10°=285 A-t/mm

H =X R BB G AR 5 Ls=0.104 > 1% 2> 5%(3.92)1F Kr=4.2 N/A 4=

Fons 042
f T ims 010
K TE BB RGFER 5 L=l6mm> | ik 238 (3.14)2 i i sl
DR B=L45T' > ¥ 35 11972 2 5 S Bl N=91 -
K 4.2 _
2BL, 2x145x16x 1073
iBE® N=91x1.1=100 turns > B 200 turns -

91

Epik ¢ RIUER Z TR RPR pS5~1 A/mm’ > KRR IRRA G
p=9 » & 23%(3.10) » ¥ i# & T RE G FF Aw=0.089 mm? o

p="Ux9 o4, =M =20~ 0.089 mm? (3.10)

R T EDRDT DL G TR MM

INNE e
B firm [0 [ 00 [ 080 [ 100 [ 120 [ 140 [ 160 [ 1.80 [ 200 [ 220 [ 240 [ 260 [ 280 [ 300 [ 320 [ 340 [ 360 [ 380 [ 400 [420 | iris(Eafe)
et N T oAy .05 Min JZE IS
007
0.08
0.09
0.10
015
BB TR 1.040.05x0.140.01 mm=0.10 mm?>0.089 mm? OK!

dRI3IEZ - FEG - MBS MBS FREE DT RFAF 0 A
e Ad - Rende4 o R TS PIABELY P HERY Rk B 5 4H0.5X2=5mm > ¥
BARBE L B L 8+H0.5X2=9mm > F]r 2 ERELE 5 9+5X2=19mm - F|}* & &
MBI 22 ¥R > FRZTHIIB 2HEBERNGE LOXI9=19 mm ; 8 9
0.1x22 2.2 mm - 3 %7 BB T 3TN A BB T b o dopt B3 1T chAE]
3 22x16=352 turns >200 turns OK!
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¥ * I W 2 (Asia Magnets Co.) 8 g5 PRt 41 5 %% N54 > WA 2 2 5
ARABL > S oW ENFT AR DN FHRIFERF 02mme 2 X
f M2 MBlE 2k 5 (2.240.2)x2=4.8 mm o #7F dEE s F e T 5] o 50
Byin 1.45

w °  dmx 107

FrNB16) T REARABBATE R RS Ln=5539/285=19.43 mm -

T EEw R XA BME 2] mm>19.43 mm OK!

- ]E

X 48x%x 1073 =55394—t

Hyl, =

d Bl 3.1 g4 MRl v e L T 2 LR B F G BRI i e
AL E L AxL0 mm o FLEABL GRS Bpu=1.45 T BI§ 2 Mcid &
@i %&i—é’% Ba=Bco=1-45T°

Bk P T Al X A BT RS 442.2=6.2mm > ¥ B 5 Smm B §E o 4p i
B S N A BB A s ht T B e T

= A58 h 37x8%1 mm

¥ i BB 5%8x5-3x8%1 mm
it F n T35 38x8%x5 mm

R4 RGBIEE A5 10x8%5-3%X5%5 mm

> Bl <t o A R 10x12.8x5.8-10X8.4Xx1.4 mm
v 9x12.8%5.8-9Xx8.4Xx1.4 mm

A X madh ¢

R BB E AR (7 T & M5 02mm)37x28.8x5.8 mm  OK!

PSR R e AR A BB R A 8] 5 I3X8XI-5x4x] mm o

[Check-$phi e £ £7 & 7 2

B Bh 5 s 0 MBS R R 5 pe=T7.85 g/lem’ o s iR AR Ve=37x8x1x107
=0.296cm’ > £ & 2 Wa=232g; 5% ~#I12F 2 B2 4§ 5 PEEK> % & 3
preck=1.32 glem® » i E B A V=(5x8X5-3x8x1)x107 =0.176 cm’ » K1+ ¥ 0
& Vi=38x5x5x107=0.95 cm’*» £ J FF A% 5 Vp=(10x8%5-3x5x5)x10-=0.325 cm®>
BRI L Ver=0.176+0.95+0.325=1.451 cm® > & £ 5 Wper=1.92 g5 FE % =5 B 7]

BEE L Wes=0.20 g;#71 $5 fh 3 & W,=2.32+1.92+0.20=4.44g <10 g OK!

® EEEMHE RIHE2NGB9) T B 22x16=352turns BT > F U ol
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B # K o s K=2x352x1.45%16x105=16.33 >4.2 N/A - i #5 2> 30
(3.92) » # *cdt 4 Fru=16.33x0.1=1.633 N>0.42 N - OK!
E R D B Fro=0.42(0.27) N » %53 5% % ipns=0.42(0.27)/16.33 =
0.0257(0.0165)A > 3E B~ ipms=0.026(0.017) A<0.1A4 - OK!

& EHAFG8) Ad A Fu=237(L3YNT » 9% b+ Tih s
inw=2.37(1.38)/16.33 =0.145(0.085) A<0.8 A OK!
WAL T %R 0.145/0.10=1.45<8  OK!

2T 2R R AR TRER Von=(4x8x2+5x4) x1.0x4x107=0.336 cm’ > % R
N5 pm=8.4g/cm’ E R G Wy =52.82g°2 B RE 4% BN 5 pau=8.94 g/em’ -
SES R Vau=(12.8X5.8-8.4xX1.)x19x107=1.187 cm’» € & 3 Wa=10.61g-

FRFRRE R S 3438 BING A FOE R L 4ddg 13 17.87g

Check-* A pid2 B L F i 2|

ol 30 gt BTBOER AT Ao 0 MR AR ABEITAE L S G
¢pm=BmmXApm=].45X4X]X]0'6=0.0058me o g KN B E § o d R
R o W ETERREN L SRS TBE R R Hi ) AR AR
TR AR 4

Hpmlym > Halg + Heoleo (3.16)
He THEpm-o0% ar W& ANABS B s RBZ2 §FHZEFBR ST

PR o B AT

ﬁ'ugfih\ :

20 7 10,000
DC Magnetization
- 18 [ Curves 7 9,000
T 16 | 25cm Epstein Test, 4 8.000
] CSC 50CS1300 >
E 94 {7000 =
g 2
8 12 4 6,000 g
8 10 {500 @
5, sl
c 08 1 4000 2
2 ©
g 06 13000 2
‘2«? 0.4 4 2,000
0.2 4 1,000
0.0 0
10 100 1000 10000
Magnetic Field Strength (A/m)

] 3.7 50CS1300 & /it “v g2 d &

1995 B 3.7 48 < +Hk 50CS1300 h% i B-H & & » B/=1.45 T—H; =500 4-
t/mo @ P X AR h T IR T K [=9+242 =13 mm o s 3RA AT
BE L 500x13x10° 6.5 A-t o

F M3 REIRAL
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L e P f M2 B TR i FdoT A a5
B, 1.45

Holo =77l = 4051077

0ok BT SR S 553046.5=5546 At 0 4 » 2 (3.16) 0 @ A 4 B4

i i A G 285%21=5985 A-t >5546 At OK!

X (22402)x2x103=55394—t

PUR] 3.6 B2 0 A K T el A A Bl i Hpw=275 A-t/m > Bpu=1.450 T ©
d ot g R EOF 2 RBOT FRGL R AR BT 45T

Check-% 5 FAEE & 7 ?]

BN ES LA ATESR S R fy F2F LR F BB A
REEL R 7R NAEL GBS >mSHE 4 UIRIFEE LA A2 B 6 F
PRB DTS TR ATEANTF VB s mL/RE TR S i i 7
m=m/c & F¥Z4iviE B o Frms/m>du/dt"”5%—§%ﬁ3ﬁa{@pjé‘ °

B 31&* EREHELL > A BRABWEMENT L AFApF > FIP TR EiR
Ao T EE e

Check-+ci¢ R 27 & 7 7]

S A RS R R AR S RSN ETRE T R A AR
FEB o g8 Seid RS 3 o RE X [N S
Epax 2.37 —0.59 Unax 142x1073
. 0.00444 m/S > A T 08 x 107
l‘,(%ﬁ‘ﬁ 444g”1’—:\—; ’rﬁy‘g 138Nm4ﬁ-4‘5 )jéw 178”’I/S mét{f}i’“ﬁ‘rﬁ

R s 0.085A4 - a8 F e T ol

= 178 m/s?

du
Fa=ME+FM+Fmbp

142
= 0.00444 x 8 + 0.003+ 0.288 = 1.38 N

_F_138 _
Tk T 1633

Check-# BT 22 243 &2 ?
T H ()

2H A E R #2 K > RlEE R 10 ¢ FREK OB 5 BT 5
£ (15.6+3.6)x2=38.4 mm > £ £ 22x9.5x38.4=8,025.6 mm ; & & 4% Ac=1.0x0.1=0.10
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mm?; & 7 P G Hc(resistivity) ) b pe=1.68x10°Q-m> 5B T L 52 R=1.35 Q-

Loy s 8025.6x1073
R = poy7 = 168X 1070 x — =g
cu .

=1350Q

FlE A ERE TR ATE LK S RAEE G F T R A
BT R R S E A ki 3 ST T ¥ A g F o RS

TR I AR R A BB Rl LB TR B AL A2 B
B e B s A 4 B R L TR RS o RR LTI

Mme @
0014A ™ » @il ARG RN 5 0001 T 225 4T

GAD A Ap o 0001x4x1x107°
_— —_— D = _— = U.
At At Al 0.017 m

FERBETF V&KL 1=L/R=0.0492/1.35 =0.0364 ms > 0.0364x5 =0.18
ms<0.5 ms OK /

Tt T i i

4 s R e K=16.33 N/A > imiB b 5 T in 5

imax=0.085 A
(4.44 g) » & “}% i/{;ggf‘iﬁ ?, Ir—:“‘ ;‘; irms=0.01 7A ©

Sgf TR hid-g

R N(B2) 0 B EE RAE T SRS TR V=033V -

lrms

dt + Rirms + KEurms

Vrms = L

=0.0492x 1073 x ———+1.35 % 0.017
0.049 0 o.8><1o—3+ 35 % 0.0

+16.33x19x 1073
=033V

’/2:;}7%\/‘\ 5\: (32) ’ %ﬂg ‘:’hﬁh”‘ ;5;‘@:’ ?,@ f% Vmax:3.03 Vo

Imax .
Vmax = L T + Rimax + Kglmax

= 0.0492 x 1073 x —————— + 1.35 x 0.085
0.8 x 1073 +

+16.33 x 178 x 1073
=3.03V

fims 444gori 2 T4
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Power supply:(0.33Vx0.0174 =5.61 mW,s) 5 (3.03 Vx0.0854 =0.258 Winax)
Driving voltage (each coil) 3.03 V(max) ; 0.33 V(rms)
22x5x2+22x9x1=2 set of coils are connected in opposite currents

Each set of coil current=0.085 A(max.) ; 0.017 A(rms)

Total supplied current - 0.085 A(max.); 0.017 A(rms)

GRS G W O RS
Travel range =10 mm
Step stroke =170 #m @ 500 HZ;
Settle Time =2ms @ 500 Hz
External load: ~4.44 g<10 g
Sliding friction = 0.003N
Contact force = 0.1843N
Maximum velocity =142 mm/s
Average velocity =56.8 mm/s(19 mm/s)
Maximum applied force = ‘1.38N @4.44 g, 142 mm/s ‘
Applied RMS force <0.27 N @ 4.44 g, 56.8 mm/s
The structure contains following specifications:
Dimensions:39x28.8x5.8 mm(% 0.4 mm § W)
PM sets -
v A =(13x8x1-5x4x1) mmxd set
Coil=(12.8%5.8-8.4%2.4)X(9+5x2) mm 2 sets
Moving set -
3 A5H fh 37x8%1 mm
Beld & i@ B4 5x8%x5-3x8%1 mm
et F % T35 38x8%5 mm
R4 RGBIER 2 A 10%8%5-3X5%5 mm
Diameter of magnetic wire=1.0040.05x0.1040.01 mm?
Total no. of turns=418 turns ; 22x(9+5x2) coils/set with 2 set
Air gap of coil=2.4 mmx4
The total mass of VCM=13.43+4.44=17.87 g

-l
1
e

BR 2
BALEI FOTRyULRORFFRPPF LI LF > L EdowT
FIR- BREFURER > - BAIFROERAP - F- rRALF > UL
i 0.120A BT > R FFL S e FREHE &L endpif o
YA R M7-L16-N22-T1 @ 3 > &€ £ Mu=4.44g> % 0.0854 3+ 3 1.38
N> H4vig B a=(1.38-0.59)/0.00444=178 m/s? » | A v % a;=178/178=1.0 ; ¥
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B K=1633N/A>% 01204~ 24 % 1.96 N> 2 4vik B a2=(1.96-0.59)/0.00444=308
m/s? F AW h a=308/178=1.732; F1& t 0.120A4 = »4ciE B A 3 41 L732-
1.0=0.732=73.2% » 3 4c 130 m/s> crieig B > & 308 m/s” o

F-HRpl: FwRmad g 0 B 11 Btk R 196m/s7 0 S HRE F
B4 5 196x0.00444+0.59=1.460 N » ¥ # ¥ #&F 5 1.460/0.120=12.17 N/A » &
WHEEARTOECBELRRE L Buin=K/(2NL)=12.17/2X352x16x107)=1.080 T~
% 3F ke 1.45-1.080=0.37 T o

F-Hfp i aodmE Reond B> £ TR 01204 4 5 1LIGN -
ek B3 196 m/s? > B8 phE £ Mouw=(1.96-0.59)/196=0.00699 Kg=6.99 g » % 3*

WMAicenE £ 5 6.99-4.44=2.552 > i£ 6.99g -
5% M7-L16-N22-T1
VCM = 37x28.8x5.8 mm
FPhE € M 444 ¢
VCM £ £ Myveu 17.87 g
Finax 1.38 N@85 mA
Frmns 0.27 N@17 mA
WY &K 16.33 N/A
vk B ar 178 m/s?
drik B ax@I120mA 308 m/s?
Buin@a=196m/s’&120mA 1.08 T
Munax@I196m/s’&120mA 6.99 g(2.55 2)

T REEFEELRIFTE

=

d 3 RE B2 2 indrd] S N4 Step-Hold FF 4558 énfs #00 7 fo 30 — 4k il
i€ Bidyr#(Tracking control) » F]pt &% —~ Step F§ £ 48 £~ f step I Beefr
SR v 3 WA R AR B AR R] 1] 97T o P — B Step & Hold srg £
F 3 2msec> FIMRiTH G b e dliE 0 &~ Step BFR X 9 10 msec » F i
Foood gt FEVF KRB RE I F 7 E o

i * 3 % Intersil CA3094 Operational Transconductance Amplifier(OTA)#
4 B2 gg#: T B (Coil Driver) o
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louT = gm (*€in)

Om=192+Iapc

(m8S) (mA) Hout =~ laec
Ro =~ 75/a8c (':"nf;‘) (mA)
(M) (mA)

FIGURE 1. EQUIVALENT DIAGRAM OF THE OTA

CA3094, CA3094A, CA3094B

Absolute Maximum Ratings Thermal Information

Supply Voltage (Between V+ and V- Terminals) Thermal Resistance (Typical, Note 2) 8a (°CIW) 80 (°CIW)
CAB094 . i 24V PDIP Package ................... 130 N/A
CABD9AA . i 36V SOICPackage . .................. 170 NiA
CAB094B . . ... 44v Metal Can Package ............... 175 100

Differential Input Voltage (Terminals 2 and 3, Note 1) . ... ... .. 5V Maximum Junction Temperature (Metal Can Package)....... 175°C

DCInputVoltage . . . ... ... ... . . i W+ to V- Maximum Junction Temperature (Plastic Package) ........ 150°C

Input Current (Terminals 2and3) . ..................... +1mA Maximum Storage Temperature Range. ......... -65°C to 150°C

Amplifier Bias Current (Terminal 5) ... ...... ... ........ 2mA Maximum Lead Temperature (Soldering 10s) . ........... 300°C

Average Output Current. . ... ... ... ... ..., . 100mA (SOIC - Lead Tips Only)

Peak QutputCurrent ... ... ... ... ... . .. ... . 300mA

Operating Conditions
Temperature Range . ... ..................... -55°C to 125°C

%4 + B OTA % »cq BB » K T+lw=120 mA>88 mA » Lipc=1.5 mA
gn=19.2x1.5=28.8 mS > ﬁea] BB TR 5 xein= lou/ gn=120/28.8 =4.17 V<5V »

I ~*# 2 }gJ &,;nga 2 —‘J-—*'il_

BB TR - B AR 12 mm hi R RE o R R BT gL
i

{

EP—H

g BlE 2 Fphin- SR RIBDY - RS- BEE dmm PR e
Hoo %% - B2 Imma/RA § 5 (pressure die) » (855173 BLAIE B o

AR PBIEF 5 A% 0 iE#H Sensel Measurement 79 SM-LVDT-SP: Micro-
miniature spring-loaded LVDT > €4 # & 5 0.1um > 4o~ [ :

SM-LVDT-SP: Micro-miniature spring-loaded LVDT

Micro-miniature spring-loaded LVDT designed for high resolution position
measurement in tight places (2.3 mm Diameter).

Measuring range: +/- 1, 2.5, 5Smm.

Input voltage: 2.3 Vrms max.

_ Version A Linearity deviation error: 2%.
@ Input Frequency: 5 kHz (nominal).
£ / Protection against electromagnetic and electrostatic shielding.
/ Version B
WAPTURWL AN ERELE Y #RPT L
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