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LAMPIRAN-LAMPIRAN

Lampiran 1. Rangkaian Alat Pemilihan Ketebalan Kayu
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Lampiaran 2. Alat Pemilihan Ketebalan Kayu
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Lampiran 3. Tipe Sensor SunX VF-D1000T

VF SERIES

Terminal Connection Type Multi-voltage Photoelectric Sensor

ﬁ ! GEITEp
i e

Easy to use
terminal connection

type

New convenient construction

Multi-voltage

] gblé:ﬂ-

Reetr oreflactive s recr with polarizing fillers wr-pra

The slanting step-wise temninal
onobloc quick and cocy aonnootian.

Long sensing range

The VF ssries can operate al 24 1o
240 W AC or 12 to 240 W OC, which
makes il suitable for supply woltages
all nver ths werd

Timer function modals

VF-PRM3 ensurss reliable sensing
avon with shiny or opooular objo olo
trawveling in any direction.

MNon-contac! cutput type available

The VF series ersurss stable datee-
tion with itc long conoing ranga.

U DERT YRS

==k

Retrorenective type

|

Diffuze reflecive fyps

@L_Ej rum n

The sensing signal can be easily
oonvarted inte o cignal suitable for
your control process. His also suitable
for PLC it

« Timer duration: 0.1 10 3 sac. (Mariahle)
= Opmalivn, OM-dday

QOFF-delay

QME SHOT

[Mormal)

The VF2 seres which incorporales a
dual oirouit trancictor cutput (MOM . and
PNP) is also available in the same
sansnr hody It is snited for fasd
switching sensing, or applications
requiring a fast response.

= Cutput MPH universal transistor
PHP open-collector transistor
*Powsr supply: 12024V DC £10%

Pleas= refer o p.1118, and contact aur
office for furtker details.



SPECIFICATIONS
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; ThR-beam Retmraflective | Diflee rEeciive
i elth timer i timear ﬂlplaﬂ'gll!‘ll WER Limer Wiih Hirer
llEm Meded Mo | WE-M10 | WE-R0T | YF-EMS | YF-RMST | WF-PRRE | WF-0500 | VE-DS0GT | WF -0 000 | V-1 00T,
Senung mnga om Ll fn ke 1 I!!b.'-!'{m a0 mm Mok ) m {Mota 7
15D
¢20rmm ormos | #30 mm oF MG J O Dy .
Senaing ckjad opaue chisd U o ranskicent e Cpenue, irnsducent or renspersnt object
{Mola 3 obfuct [Nok 1] panie abect
1]
Hystaramin 18 % o lags of opsration dstsrca
Supply volings 24 b 240 VA +10% or 1210 280 VDS £ 10 %
Pravar carsumplen 378, or lass (Avampe 1.0 or loas)

Riizy contadt 18
» Bwiching capaaly 23 V 1AAC [resistva oad)

Cutput MY 28 0C (resksiha bad)
» Eldirical lifer 500,000 or moee switching opanlions (swiching fmquancy 3 EO0 dparations=hour]
= Wachanical IFec 100 milkan or more awiiching cparnabons (swilching Tiequancy 35,000 bpanlionshoun
Caulpul operation Swiichatie clihar Light-ON ar Dark0n
Fanpims s a0meeriass

COipamticn |nd cstor

Fad LEDY [Ighis up when the output 1= OHY

Sensitviy adpsler

Caninuously verinbic scfusiar

Ty |~ [er| — ] — ] — |omorn
f * DAE SHOT DHE BHOT HE EHDT DHEEHIT
Pollnhion degres 3 Indusirs anvmnmant]
Prateciion IFeE IEC)
§ Ambiart lempamaiu =10+ 607G {Mo dew condensation oridng alewed), Stoeage — 20+ T0°C
2 [ambiart numiaty 50 OB % RH, Sterage: 3510 88 FH
% Ambiect (luminanca Sunbight; 11,000 et tha Ighkrecaning face, incandescant dght 3500 @ al the light-recelvng faca
E EMC EH BI091-Z EN BDOS22 EN E1000-6-2
E Vollage wirstandaoilly 1,500 W A for one min. beween the povwer sippl and culpat leminals, 1,000 W AZ for one min. bekween the ratey contac] herminals
E raulsian resiEncs 20 WL, or mom, with D00V DT me goer bamesn the powar supply and oupul erminals, and batween tha miay contad laminals
Wbmion resblanca 10 42 B Hr Irequiancy 1.5 mm amphiudsin X Yand £ drections forbwo mours asch
ENook [esstance 100 mis? acesiaralion (10 G appiad.) in Y and & diecions for thnes Hmas sach
Emling alemant Infrared LE O {moduaiad) |=:-: 5] (ot | Infrarsd. LED { moduis led)
Materizi Emlmure PET, Lans Acrykc (ronl surfacs o VF-PRM3: Triscalsia]

Cormn eddion miathod

Ecrew-an barminal cannecticon

Cabia Euftabika for nound cable ¢ 8 1o ¢ 10 mm [Conducior ooss sadion asa: 025 10 0,75 mm?|
Cabia englh Total knglhup 1o 100 m b posulbE wih 0.3 mid, or mons, cabibyre cabie (- eem ype: both amilier Bnd recaiver
y Emitsr 75 g approk
ol Recahar 05 g appoos. Ll

ME-NTO{Earsor mourting brackal]: 1 scl, Sand snd gland wes har 1 sel, Giand packing {lame / small 1 pcosach): | =ot
i VF-SHG (Srort-cimul mats jnt 1 pe, RF-230 (Ratiedor): 1 pe. for I reirorefadive Bpa sanaoe

Adusing scrawdriver 1 pe. for b difuse rflectivg Iypa =onsar and for sansom with imar funclions ¢ suffbied wilh T7)
(% ssha ot ssnsor moinling brackat, gland, glned wesher and gand pecking ars attached for the thu-beam yps saraoms.)

Wotes: 1) THe sarsing ranga and tha sarsing chject for Ihe reimmfkedie ype
Sensod am speched lor e RF-Z20 miiechor. Furiher, the sarsing range
= the possiis sating rangs for o refiecton. Tha sarsor can deloc! an

oijed ess fan A m

ek canml
Hf:.“:
nt Toge i1

i

Targor

2 Tha sensing range ol ihe difuse retacive bype sonsor |5 specttied for
whiken apear {2760 ¥, 200 mm | e e object
A5 1F alil masks (oplional) are Hikad, ewan an objecl ot 3.5 8 mm

can b oetuded

[WF-PRMI: 02m | mway,
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[FG CIRCUIT DIAGRAM
ﬂ Tarmina o
Supp Wl
?ﬂ'."iw?; M :'-1|:L;:' o103
_“L 12 0 M0Y DO E10%

'__E;'} Ay sertat culpuf
LY

iainal o o m— Nota: Thaamitlar of the tru-baam bypa s ansorbes anly o erminaks e powarsupply [0 and C)

SENSING CHARACTERISTICS (TYPICAL)

Al modals
Correlalion betwesn '5E'|||I|g distance arel pecess H:'“I'I
BCE . = 1T
= =
o s =
T )
g HeEaa] 8 ATTH B
2 10 g 1 w1
== IE=S =
u I T r o 23 =
1 1 o
]
§ H"‘F'HI; y k SF-C1000 ’
: 19 15 | 5 f ] Al 80 B 100
—Sﬂ!.'qﬂhilr't‘i'.ll'h | —r —Siquccru'n:ﬂ.m | — —iﬂﬂgmiﬂﬁl JT ) —

VE-M10
VEdioT  Thubeamtype

Parallel deviation Angular devlalion

ol I

E [ i et

3 Emiter —

g IT g =T

; | g, Jgﬁ

;, Recuivar o skt ]

7 |

T T - T

. Laft=— Contia —srRiRI
Ll =t— Canbor —m Fghi Ciperating angle &) |

Dperaing poird & mm 17|

Parallel dewlation wih st masks .d.ngular dewlation with slit masks  Parallel destation with slil masks .U.HEIHHT dewiation with slit masks
(05 VF-6 3 13) 10 VF-6 X 12) (CEAF-13 6] (05 UF- M )

TR I
i 4 - > To !
E i gk : : E
E 2 | :
a b L a , - ok 3
| Il ﬁ:;\;m | ~ Bamimi | Iﬁ;:ﬂﬂ“ | !
TR P I IR TR T T W 7 om m W ® 0 I, 4
Laft-a— Conir —a-Right LP{;;'::lr;:T-nlrpl Lot e— Cankr—a-R3gHt Lﬁ:..p::h?mxglh_.:-ﬁ?”

Cpeinting poan £{mmis pérating point i mm o)



Lampiran 4. Tipe Relay G2R Omron

Power PCB Relay

G2R

= Srezpage disarce of 80 m™0.31) min. beteeen cai anc

sontact,

® Do bo ndivgy Ll i g lyvpz evaik Ue.

# Plugk noa~d qici-connect1a-mnal s asailable.

=|ligh senaiivizy (200 mWW anc high capaciy (10 Al tioes
makbe.

=Highly stakle reg-eic Zivaitfor axziing encuarce and
sxeel gt rezista-cetovboaton and a-ok,

= Sarety-criemed ces g ass aing hich sarge resztaro s
10020 Y nin beteezn coil 2nel contazts,
s UL, USE asproezd, marksd wih Uk

Ordering Information

MNEOO = A

To orde-, Zelect the par -um ba-and adc the dezired coil vo zge reting jeg , GER-14-0C12).

B Non-Latching
1-Pole - PCB Types

TV Gunacl malerial Coanlgel Tvrm cunslruglion el
48 EE pITTsA ag i B =AM -seakan [3/H-1
Sralerd 2R-14
EPETHD Som - ecalod IR 1A
Goaled GER-1A4
dighcapagy BPE Gem -==aled G2R-1-E
EPETHD G2R-1P-E
Hizh-sans ey | GiH-1-H
Sealed C2R-14H
EPETHD Sem -a2alkd Can-18-1
Sealed Can-184-11
1-Pole - Plug-in/Quick-connzact Types
Typo Centact material Cartagl farm Tenminal Theadal
Daenencl puracse AcGdD El R agHn GEn-+ -6
_ELC nd cator (G2A-7-5H
S sUIEeEsson dizda Gi2R-"-50
-EL nd cawrard surge suzpressicn dicde GiZR-71-5M0
Jppar-maart brazazt SPOT Dwiek conaac G2R-+.T
SPETMD G2XR N T

Flots: 1, agh Snoand gobd glalad sanlecls aeejaba,
2, Elurcasad baion awallablz
3, Furindivickal srodue. auency acpiovi s vonsdl acony,
4 Zlaes B ool i el v aea lablz

5. Fush b lasl bu ko evglade o pugin Bps. Gonsull Cnown [ dedails
3. ZE markenly o glogAn and guics aoenes, Lpes (52R-0-3
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OMRON
Back Connecling Sockels/Plate

Rday Terminal Wodel
Sacke! Sackel muunting liale
G AR-"-500 (1-pcl=) Soldar P2F-05-A PzR-2
PC P2R457
GER-2-500 (2-pcl=) Soldar PEROER
PC P2R40E3
Specifications

B Contact Data

Mondatching gznzral pummose, plug-in. plug-in aperation Inclicatar sefi-contained, plug-in diede self-contained amd
upperHTount brackel.

1-0k tice 2.pala tyoe
| Reswictive lom nidustive Iz Fesiztive lozd rductiva lead
Laoad pl=1] pf=LANILE=TreE) (pt=1) (pl. =040 {F =7 msl

IF‘a:n.-rJ aal 1C A at 250 WAG JI B at2hI VAG Gaal 20 VAl 2 At 200 NaC

iC & at 30 VOOC A etNVDC SAal X VDG 3 Azt30WDC
Juontact mataral i
KCarry current iC 4 [54
|I'|.1.I~:. operzling voltage | 2E0VAC 122 VDG
I aperaiing current . 1T & SA
WWa. switzking capacity |2520 Ve, 200 W [1ET5 VA, 150N | 250%a 150 %W 500, a0y
|r~1 n parnssibie [zad L0, 500 10 ma 2 VDG

Horndatching high capacity 1pols type

Pazistve [cad nefuetive lad
Load (pf =1} (pf =040ILA =T me)
IF‘a‘.ed aad 16 A 21250 vAC 2 A Et250 vAC
1he =137 N0 Hastnvne
[Cantact mataral CdC
fcarry current 164

WM. opereting vo'tage | 3B0VAC 12 VEC

|r.m. operatling current 164

P swheting capacity 4,200 va =80 W Jeoo v, 20w
I parmicsitle oad f00ma, EVDZ

Hondatching high-s=nsitivity

120k tize Lpala tyoe
| Resistive loa nduetive fz& Fesistive load hductive loag
Laad pl=1) pf=L4LER =T re) (oi=1) (.t =040 {UF = 7 ms
IP!'.#d o3 Ead A0 Vad = &gt 250 ual laal E0VaC At250 %Al
CAagMYDe =zt 200n0 aal VOO B0 A8l A UDC
Jcantzct materal qCdC
KCarry current EA [24
W operzting va'tage  J3E0VAC 122000
|r..11~:. operzling current B A 14
II'I.].!J:. gwizhing camaety 1,250 WA 1R0W |:ULI o g fou 8 4L W EENRLRE LR
Pin parmiszible f2ad 1€0 M4, 500 10ma £ VD3
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B Characteristics
llam hot-afthirg fLa:chng
Corleel wssknea 1100 e
Craas zatitime 15ms mex, 20T nax,
Felease irazef) tira B0 me max DC: 5ws may, 20T nax,
Bounczfime ] e salue appics. 3T
Rasazx Weanaueayc brs
Crawit; regueney  |Mchaica 18,000 aparationshoLt
Ektrical 1,300 cperaicrashour (Lndar mied lnad!
Irsulsfon s stanca 1,200 b i, gt 500 WG
Gislnic strargth 5,0 WAZ, SCRCHz for min.ta stwee- 22l ard contacts
1,000 WAZ, 500 Hr for - minute aormes oonle ol of same pole
300 WAZ, 500 Hz for minute setaee corlect sats, 240k nondatching
1,30 WAZ, 5080 Hr for minute sstwes- 3zt anz asstcolsof cua ooi athing
Vibralion Machavica curblity  |10to35 1z 1 53 7m(208) doubk aplitce
Maunzicncuablty  |10todakz; | 53 7m0 08) doubk aplitce
Sheik Machavica curblity |1, 200 m's? (zpproe 1003
Maunzicncuablty 200 mi® (epprog 20 Glabenenzrgizac 500 1 ‘acprcy, 50 ) ot sel
100 s’ (zppro 10 G)whan de-aergizzd |07 i ‘aopra, 10 G) atrese:
ambiet ErperiLe A1 0 40 158
H.midity E% o 8% AH
Saniczlie Mzchaica A0 10,000, 00 cpericrs nin, “00C, 200 oparationz i,
G 20 00C, 200 oparat onsmin (et 3 200 oprtionshor
Jat18 oz etz
Ekctrical Zoe 'CeEcknsizs az'
Waigl Apprag 17 gid30 e |A:pn::-:. {70800z

Node: Dataszwraa ot intal valuz



Lampiran 5. Tipe Transistor D313

UTC D313

55

NPN EPITAXIAL PLANAR TRANSISTOR

MPHN EFITAXIAL PLANAR

TRANSISTCR

DESCRPTICK

Tha UTZ D313 is cesaned for Lga in gareral purposa

amplifizr and satching apalications.

TO-220
1:BASC ZCOLLCCTOR SCMITTCR
ARSI UTE MAXIR LM RATINGS
PARAMETER STAMBOL wALUE LNIT
Callector-Case Yollage YEGD GO Vi
Collector-=mittar Valtage VCED [<]4] \
Emiter-Hazs Yallaga WEBL 5 i
Colleckor Cument C 3 A
Slorage Temperaiure Tie -55 = +150 '
Junction Tempesatura Ti 150 |6
ELECTRIZAL CHARACTERISTICSTa=25°T)
~ARAMFTFERE SYMBENI TEST CANCITIONS i TR MAaE ] LINIT
Colleclor-Base Ereakdown Votlage BYCED K=1rs i) W
Cellazto-Emittar Sraakdovn Vallzge BYCED C=10maA L] \
Smiltzr -Bexe Breakdown vollags BYEBD |E= 1000 5 A
Collaztor Cut- OF Current ICBO VCE=20W, |IE=C 21 A
St O -0 Clirent IFRD VERSAY ICE0 in A,
Cellactor-Cmitier Salurstion VYallags WCCIDAT) C=2A, I0=0.2A 1.0 )
casa-omitte On vollege VEE R VLUESZY, I0=18 1.2
25 Currant Gain hFE IG=1A wCE=2v 47 320
=018 WEESDY 437
CLASSIF CATICN ON hFE
RANE, C L C r
R ANGF A01-Fr AC-170 T2 151370




Lampiran 6. Tipe Transistor BC564

BC556/557/558/559/560

56

PNP EPITAXIAL
SILICON TRANSISTOR

SWITCHING AND AMPLIFIER
+ FICH WOLTAGE: B O55E, W) = 55
» LOW HOISE: BCS50 3CEGED

w CoroensT i 006 L 30 D50

AB30OLUTE MAXIMUM RATINGS (1.=25

Tz

°C)

Charzcteristc Symbol Rating Unit
Ccllector-3ase Capacitance Ve
tBCHES -8l W
T BCAETEED -50 Y
: BCHEAGEEE -3 W P
Zeliector-=mittz- YWelizge Vere P
- BCoEE -65 v é—’ b
o M -4 i b o
P BLASASEED -du W
Emitier-Base vcitage VEEC 5 W
Zelkeclon Cuner L(20G k 1 mh
St lleulon Zissipalion Fe 500 i
Janzion Temps-alars x 150 am
Ao TETReEuE &c 85150 A 1 Cellecor 2. Base 3. Emter

ELECTRICAL CHARACTERISTICS (T.=25°C)

Chamcrarlsis Eymial Tast conditions Min Ty¥p IWax Jnh
Cellzschor Cat-off S et lops Wep= A =0 -15 A
JCCurend SEn IrE W= B, =2 A T 200
Slleckar ETter saturation vellece ViE(E) k= -"uma, [g=-UEnaA e =34J I
k= - 00mé, lg= -5TA =250 =52 i
Zoll=ctor Base Sstoaton volage Wi fen) k= --0ma, 1g=-0EnA Si ] M
- - 00mé, lg- -5 1A 500 (R
Fep Errillen Do lay = Wi fon) WieE— 8, le- -2 1A -0 -G -5 P
\".Lk= £ ||_= -10ma 00 mld
CurmentGar datdwidiE Product f- Yo B, = -10mA 150 Yilz
Zcllzctor Baza Capaciance Copn Vep= S10M, F=1WHz fl pF
iz Figuro SCEEELE FIEEE MF Vg~ BV le 20000 2 13 dB
SCESOSED E1KHe, Fe=IKO el fl dB
e NF ‘;'crj Pﬁ‘;‘- I 20048 12 4| do
- o] ) 12 K UG
e 20~ 16000 MHz
hee CLASSIFICATION
Massifiestion £ P o
hEe OERD 200450 420800
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Lampiran 7. Tipe Optoisolator 4AN25

R GENERAL PURPOSE 6-PIN
e HILD  pPHOTOTRANSISTOR OPTOCOUPLERS
SEMICOMNDUCTORE
4N25 dN26 dN27 4N28 4MN3h 4N36
4N37 H11A1 Hi11A2 H11A3 H1144 H11AS5

WHITE PACKAGE (-M SUFFIX] SECHEMATIC
__}_.f'\ {.f'"\.
gt ﬁ-ﬁ@
a
o
J-’Tig% 1

S

1

BLACK PACKAGE (NO -M SUFFIX)
!ﬁ : g%a\

DESCRIPTICN

“hz gorerel purpoac eprocadens coroizof a cal um amenico inlarsd cmiting d ede drivng € 3 leon phecotransiator in 2 & pr
dua in-lne packanz,

FEATURES
= Az availabls v whits packags oy spec b ng M sulf s, sy AM2EL
o UL recognzed (Fik # E20700i
s VLE rezocrizec (Flz # 94768
- Add ectizr ¥ or whis packags e, AN2EVAT
- Add actizr 300 For black packaze s g, AN2ZE 300

APPLICATIONS
s Powersupdy reculaos
+ Dicicallcciz iputs
¢ [ cropiocessal inpJts
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—— GENERAL PURPOSE 6-PIN
PAIRCHILD  p0T0TRANSISTOR OPTOCOUPLERS

SEMICOND UICTOR®

4N25 4N26 AN27 4N28 4N35 4N36

4N37 H11A1 H11A2 H11A3 Hi1A4 H11A5
ELECTRICAL CHARACTERISTICS — = 252 uness otherwise specifedi
INDIVIDUAL COMPCNENT CHARACTERISTICS
Ferameter Test Condtions  Symbo Kin Typ® Max Lnit
EMTTER
Input Forsand welzge (lp="0ma& Ve 1.18 1 60
Feversa Lezkags Cur-enl Np=60Y A 0Co ] [
CETECTOR
Col ecter-Ermther Iresocown Vo tage (c=10rma g=0  Big a0 "o
Col eclor-Base Preskdown Votace (o=10C 18, [p=0; BVcpo 70 20 ¥
Emtte ~Collecior Irzakccwn Vo tage =128, =0,  BVgqg 7 1C W
Col ecler-Erntier Jerk Cume, Moz = OV =00 lcEg : &0 na
Col eclor-Base Cark Currert Vag=10V, leEa 20 na
Capactance Mep=0¥1=" M-z Cre 8 pF
ISOLATION CHARACTERISTICS
Charazieristic Test Condtions. Symbol | Min Typ™ | Blax | LUnits

i iMon M Blazk Paccace) # =80Hz, - = 1 mini E300 Vacims,
Input-Cutpuf lsolation Wollage . Yizo
"Wt Package) if=60 Hz 1= 1 s8] 700 Weo(ph)
lsolztion Res stace W =G00VDC,  Sgg | 107 H
(V=& "=1Hz 0E F
lsoletion Capazitarces I' L? —  Tign i
M Wiate Feckege, 0z 2 EF
Mole

*Typicd velues al Ty =25°C



