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Project title Mobile Robot Arm
Name Miss Tanapom Hornak Yl 50364577

Mr, Worakit  Sangwiwatcharoen W e 50364799

Project advisor Dr. Mulita Songjan
Major Electrical Engineering
Department Electrical and Computer Engineering
Academic year 2010
Abstract

This project is to design the mobile robot arm which can be moved by wheels. This
mobile robot arm is able to move or carry the object from onc place to other place. By
controlling the direction of wheels. The movement of the robot arm is similar to the human am
as the robot arm has 3 revolutional joints and 2 links with one grip. The mobile robot arm is
controlled by microcontroller through DC motors at each joint and at each wheels. The
experiments show that this mobile robot armm can move Ihe object as requirement and the

maximum weight of the object is not more than 100 grams.
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AT89C51RD2/ED2

Block Diagram

Figure 1. Block Diagram
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e A T89C51RD2/ED2

Table 16. CKCONO Register
CKCONO - Clock Control Register {8Fh)

T

6

5 4 3 2 1 ]

[-Iwon|nm|sm|rm|ulemnlxz
Bh Bh
Number | Mnemonlc | Daszription

Tha values fof this b sre indelerminha, 0o nod saf this bt

Watchdog Clock
(Tris conlrot bit i vaidalied when he CPU dodk X2 s sok: when X2 I3 iow, this bt
has no effedl).

Clearad i selac] B dock perads per panipheral dock Cycle.

Set 1o seledd 12 dock poeriods par paripheral clock cycia.

Programmable Counter Array Clock

{This controf bR ks vaidated whan Bw CPU ciock X2 is set; whan X2 Is Wow, Lhis bA
has no affec).

Creared M saladl 6§ cock petinds per periphami dock cycle. Sel o select 12 dock
periofs per peripheral dock cydle,

Sx2

Enhanced UART Clack (Moda 0 and 2j

(This control bt Is validaled when lhe CPU ciock X2 i ed; when X2 |s iow, this bit
has no effed).

Claared bo select 6 clock perinds par peripheral dock cycle. Sal o salact 12 dock
pariods per peripheral dock cycka.

T2

Timaera Clock

{This conlrod bt i vasdated when the CPU clock X2 i5 set; when X2 is low, this bit
has na effed).

Cleared o setec! § dadk peviodd per peripheral clock cycle.

Sel i select 12 tlock periods par parphersl Clock oycle,

TiX2

Timeri Clock

[This control b is valdalod whzn The CPU ciock X2 is sel; when X2 is low, this b2
has no-efled),

Cloared b0 celect § cock parinds par paripharal dack cycie. Sel 1o selsat 12 clock
paniogs per parpheral dock cyda.

Toxz2

Timerd Clock \
{This condrol b is validabad when Fe CPL ciock X2 1s set; when X2 s kow, this b

by o effect)
Claared by sedect § clock parinds per peripheml dock cycla. Sat lo select 12 dock

pericds par peripharat dock cydle.

CPU Clock

Ciaared Io selecl 12 dock periods per madire cyde (STD made) for CPU and
all he peripheats. Sal 0 seled 6 dock periods per machine cydia (X2 moda)
and 1o enabla the ndividual pedphareis X bits. Programmed by hardwara alier
Power-up (eganding Hardware Security Byte (HS8), Defaun seting, X2 b
cloared.

Reset Value = 0000 000'HSB. X2'b {See *Hardwara Security Byte")
Mot bit addressable
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AT89C51RD2/ED2
Reset
Introduction The resel sources are: Power Managemenl, Herdware Watchdog, PCA Waichdog and
Resel input.
Flgurs 9. Resel schematic
[ ] —
.
] D
Waldhaog
[555 /
Wokchdog
RST
Reset (nput The Reset input can be used o lorce a resal pulse longer than the inlemal reset con-

irolled by the Power Monltor. RST input has a pull-down resistor allowing power-on
resel by simply connecting an extemal capacitor 1o Ve 85 shown in Figure 10. Resistor
value and inpul characteristics are discussed in the Section "DC Characlaristics” of the
AT83C51RDZED2 dalasheal.

Figure 10. Reset Circuitry and Power-On Resal

RST To intemnat resal T

T—ﬂ RST

a. RST inpu eircuitry b. Power-nn Reset
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s 2 T89C 51 RD2/ED2

Serfal I/0 Port

Framing Error Deteclion

The seriat VO port in the ATBICS1RD2ED2 is compatible with the serial YO port in the
80C52.

It provides both synchronous and asynchronous communication modes. it operates as a
Universal Asynchronous Receiver and Transmitter (UART) in three full-duplex modes
{Modes 1, 2 and 3). Asynchranous Iransmisston and reception can octur simultaneously
and al different bavd rates

Serial VO portincfudes the following enhancementa:

*  Framing emor delection

*  Avtomalic address renognition

Framing bil error delection is provided for the three asynchonous modes {modes 1, 2
and 3). To enable the framing bil error dalection feature, s&1 SMODO bit in PCON regis-
tor (See Figure 22).

Figure 22. Framing Error Block Diagram

!suwe]sm|sm]m|m|m] m | mi ] sconen

o-g——— St FE bl T siop bit & O {Framing error) (SMODO 2 1}
'“N—..smurummmd(suomw)

&m]suooq - | ror[ ori] oro] po [ o | pooniemy
To UART framing ermor condrol

Wheon this featwe is enabled, the receiver checks sach Incoming data frame for a valid
stop bit. Aninvalid stop bil may result from noisa on the serial lines of from simulianecus
transmission by two CPUs. f 3 valid stop bit is nol found, the Framing Emor bit (FE} in
SCON registar (Sea Table 33.) bil is sel.

Software may examina FE bit aflar each raception lo chack for dala emrors. Once sel,
only software or a resel can dear FE bit. Subsequently received frames with valid siop
bils cannct dear FE bit. When FE lealture is enabled, Rl risas on slop bit instead of the
last data bit (See Figure 23. and Figure 24.).

Flgure 23. UART Timings in Mode 1
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Programmable
Clock-cutput

AR

Figure 14. Auto-reload Moda Up/Down Countat (DCEN = 1)

Fean pern -6 ] h ’

b

[cm2]  [mra]
TXCON  TZOON

{DOWN COUNTING RELOAD YALUE) T2EX-
HNOCEM = 1, 3w
sty | | oty [ ] WDCEN = 1,0 = DOV

In the dock-out mode, Timer 2 operates as a 50% duty-cyda, programmable clock gon-
erator {Sase Figure 15). The input clock increments TL2 at frequency Fox pcramd2. The
timer repeatedly counts to overflow from & lcaded value. At overflow, tha contants of
RCAP2H and RCAP2L rogisters are loaded into TH2 and TLZ2. In this made, Timer 2
overflows do not generale interrupts. The formula glves the clack-out frequency as a
function of the system oscliator frequency and the vaiue in tha RCAP2H and RCAP2IL
reglsters:

Fourperien
4 x (65535 - RCAPZH/RCAP2L)

Clock-OuiFraquency =

For a 16 MHz sysiem dack, Timer 2 has a programmabla requentcy ranga of 61 Hz

(Feux perumd2'®) 1o 4 MHz (Foyx peamdd). The generated clock signal is brought out o

T2 pin (P1.0).

Tiner 2 is programmed for the clack-oul mode as foliows:

+  Set T20E bit in T2MOD register.

- Clear CfT2 bitin T2CON regisier.

+  Delemmina the 18-bit reload valua irom the formula and enter it in RCAP2H/RCAP2L
tegisters.

«  Enter a 16-bit Inflial value in limer registecs TH2TL2. It can be the same &s tha
reload value or a dilferent one depending on the application.

= To start the timar, sat TR2 run control bit In T2ZCON register.
It is possible to use Timer 2 as a baud rale generalor and a clock generator aimulin-

naously. For thls conflguratlon, the baud rates and clock Irequancles are not
indepandent since both funcilons use the values in the RCAP2H and RCAP2L registars.
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s A T89C51RD2Z/ED2

Timer 2

Auto-retoad Mode

The Timer 2 in the ATESCS1RD2/ED2 I3 the standard C52 Timer 2. It Is a 16-bit
timerfcountar: the count is maintsined by two eight-bit timer registers, TH2 and T2 are
cascaded. itis controlled by T2CON (Table 20) and T2MOD (Table 21} registars. Timer
2 operation Is similar 10 Timer 0 and Timer 1. C/T2 satects Foge/12 (timer operation) or
exiemal pln T2 (counlar oporation) as the timer clock Inpul. Selting TR2 allows TL2 1o
Increment by the selectad Input.

Timer 2 has 3 operating modas: caplure, auloreload and Baud Rate Generator, These
modag are sehecled by the combination of RCLK, TCLK and CP/RL2 (T2CON).

Refer to the Atmel 8-bil Microcontroller Hardware Manual for the daseription of Capture
and Baud Rate Generalor Modes.

Timer 2 inciudes the following enhancements:
*  Aulo-reload mode with up or down counier
*  Programmable cock-outpart

The auto-reload mode confligures Timer 2 33 a 16-bit timer or event counler with auto-
matic reload. If DCEN bit in T2MOD is cleared, Timer 2 beheves a3 b 80C52 (refer to
the Almal C51 Microcontraller Hardware Manuad), If DCEN bil ix set, Timer 2 acts as an
Up/dawn timer/counter as shown In Figure 14. In this mode the T2EX pin controls tha
dlrection of count.

When T2EX is high, Timer 2 counts up. Timer overflow occurs at FFFFh which sats the
TF2 flag and generates an intemupt request. Tha overflow also causes the 16-bil value
in RCAP2H and RCAP2L registera to bo loaded Into the imer registers TH2 and TL2.

When TZEX is low, Tamer 2 counts down. Timer underflow octurs when the count in the
timer registers TH2 and TL2 equals tho valuo stored in RCAP2H and RCAP2L registers.
The underflow sets TF2 flag and refoads FFFFh into the Bmer reglsters.

The EXF2 bit loggles when Timer 2 overfiows or undarllows according to the direction of
the count. EXF2 does not genorale any inferrupt. This bit can be used to provide 17-bit
resolution.

Figure 15. Clock-oul Made C/T2 = 0
FCLK PERIPH [a ]

OVER-
FLOW

T?D <]

T2ex [ || S rL ﬂéiifm
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Lys.

L298

DUAL FULL-BRIDGE DRIVER

= OPERATING SUPPLY VOLTAGE UP TO 46 V

» TOTAL DC CURRENT UP TO4 A

» LOW SATURATION VOLTAGE

» OVERTEMPERATURE PROTECTION

» LOGICAL "0" INPUT VOLTAGE UP TO 1.5 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 Is an intagrated monolithic cirouitin 2 15-
lead Mulliwatt and PowarS020 packages. It Is a
high voltage, high curment dual full-bridge driver de-
signedto acceptstandard TTL loglkelevals and drive
inductive loads such as relays, solanalds, DC and
steppingmetlors. Two enableinputs are provided to
enableor disable the deviceindapendentlyofthe in-
pul signals. The emitters of tha lower trans!stors of
each bridge are connacted togetharand the corre-
sponding extemal terminal canba used for the con-

BLOCK DIAGRAM

Multiwatt 13 Power5020

DRDERING NUMBERS : L 298N {Multiwall Vart.)
L298HN {Multiwalt Hariz,)]
L298P (Power5020)

naction ofan exlemalsansing resistor. Anadditional
supply inputls provided so thal the logic works al &
lower voltage.

oy 2 I‘—f: ouTs wr6
2 3 ] 14
S v
-L ‘ A )
RN S AN TV ey enling 7, -
El , 1 F 3 & -
' —C T 1T
A ol iy
'l "umﬁin ssmuit

Jenuary 2000

113
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L298
ABSOLUTE MAXIMUM RATINGS
Symbal Paramaler Value Unlt
Vg Power Supply 60 v
Vss Logic Supply Voltage 7 v
MiVen _ |inputand Enabls Voltage -0.3l07 V'
lo Peak Output Cument (sach Channel
- Non Repstitive (I = 100ps) 3 A
-Repeitive {80% on —20% off; tn = 10ms) 25 A
—DC Opemtion 2 A
Viann Sensing Vdltage —1102.3 Vi
P Tolal Power Dissipation (Tema = 756°C) 25 w
T Junclion Opemting Temperature -2510 130 G
Tug, Ti | Storage and Junckon Temperatwe —40 to 150 C
PIN CONNECTIONS (top view)
/ “ T ——— GURRENT SENSING B
L7} e— T T
'$’ 13— OUTPUT 3
(LN e— T,
(1N E— ENABLE B
L —
3 (OGICBUPPLY VOLTAGE Yy
pultwatts b on
B ] NPUT 2
8 O BNAREA
s—2 T
4« [T SUPPLY VOUTAGE Vg
.$_ Y s— R VT S
P> outPumi
N | e /D curmmsnsnaa
Z TAB CONMECTED TD PIN B DiadecA
/
o —] 1 20 ) an
Sese A 1§ 2 19 ] SerasB
NC. 13 18 ) nC.
ons 1§ 4 17 ] Ou4
osx2 5 Power8020 g [—] oua
vyCJ 6 16 7] wout 4
nptl R 7 14 ] Enable B
EnableA ] 8 19 [ input3
InpAz —— 9 12 =] v8s
GND 1% 11 [ GND
BSNZIP
THERMAL DATA
Symb ol Parameter PowearS020 Multlwatt1§ ] Unit
Rinjasa | Tharmal Resistance Jundion-case M. - 3 W
Rpjes | Thermal Resistance Junclion-ambient Max. 130 36 *Cw
{*) Mourted an ahrainum sutmlata
213 ky7
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L2988

PIN FUNCTIONS (refer to the black diagram)

MW.15 Power30 Name Functlon
1;16 219 Sense A; Sense B [Between Lhis pin and grournd is connected the sense resistor to
control the curent of the load.
23 45 Out1;0u2 Outputs of the Bridge A; the current that flows through the load
connected between these two pins Is monitored at pin 1.
4 6 Vs Supply Vollage for the Power Output Stages.
A noninductive 100nF capactior must be connected batween this
pin and ground.
5.7 1.8 Input 1; input 2 TTL Compaiible Inputs of the Bridge A.
6,11 814 Enabie A; EnableB |TTL Compatble Enable Input: the L slate disables the bridge A
{enahie A} and/orthe bridga B {enable B).
B 1,10,11.20 GND Ground.
) 12 VsS Supply Voltage for the Logic Blocks. A100cF capacior must ba
connadad batwean this pin and grownd.
10; 12 13,16 Inpul 3; Inpul 4 TTL Compatible Inputs of tha Bridge B,
1314 16;17 O3, O 4 Outputs of the Bridge B. The current that fiows threugh the load
conneded between these two plns Is monitored al pin 15.
— 318 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs =42V, Vss =5V, Tj = 25°C; unlass otherwise specified)

Symbol Parameter Test Conditlons Min. | Typ. | Max. | Unit
Vs Supply Volage (pin 4) Operafive Condition Viy +25 46 v
Vss |Logic Suppiy Vattage (pin 9) 4.5 5 7 v
Is Quiescert Supply Current {pind) [Vea=H; 4L =0 Vi=L 13 22 mA
Vi=H 50 70 mA,
Ve = L Vi=X 4 mA
Iss Quiescert Currert from Vas (pin9) [V =H; k=0 Vi=L 24 36 mA
V;=H 7 12 mA
Ve =L V=X 8 mA
Vi |Inpul Low Voliage -0.3 15 v
{pins 5.7, 10, 12)
Vi inpul High Voltage 23 V58 v
(pins 5, 7, 10, 12}
o Lew Voliage Inpul Current Vi=L ~-10 nA
{pins 5,7, 10, 12)
[ High Valtage input Cumrant Vi=H < Vg 0.6V 30 100 pA
(pins 5, 7, 10, 12)
Ve =L JEnable Low Vollage (pins 8, 11) -03 15 v
Van =H | Enable Righ Volage (pins 6, 11) 2.3 Vss v
lsw =L JLow Voltage Enable Currant Ven =1L —~10 pA
(pins 6, 11)
len =H [High Vollage Enable Cument Ve = H £ Vgs 0.6V 30 100 HA
(pins 6, 11)
Vet |Source Saturation Voltage L =1A 0.95 1.35 1.7 v
Iy =2A 2 2.7 v
Veesag) |Sink Satustion Voltage IL=1A (5) 085 | 12 1.6 v
I.=2A (6} 1.7 23 v
Vceat |TotalDrop L=1A (5) 1.80 3.2 v
IL=2A (5) 49 v
Ve |Sensing Vallage (pins 1, 15) -1 {1) 2 v
k7 3




L298

Figure 7 : For higher currants, outputs can be paralisled. Take care fo parallel channel 1 with channel 4

and channe!2 withchanna! 3.
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APPLICATION INFORMATION (Refor to the block diagram)

1.1. POWER OUTPUT STAGE

Thal 298integratestwo poweroulputstages(A; B).
The power oulpul staga is a bridge conflguration
and its oulputs can drive an inductive load in com-
mon or differanzialmode, depandingon thestate of
tha inputs. The current that flows through the load
comas out from the bridge at the sensa oufput: an
extamalresistor (Rsa ; Rsa.) allows todetect the in-
lensity of this curmen|.

1.2, INPUT STAGE

Each bridge Is driven by means of fourgalesthe in-
putof whicham In1 ; In2 ; EnAand In3; Ind ; EnB.
The Ininpuls set thebridgs state when The Eninput
i5 high; a lowslate of the Eninputinhibitsthe bridge.
All the inpuls are TTL compatible.

2. SUGGESTIONS

A non inductiva capaciior, usually of 100 nF, must
be foreseen between both Vs and Vs, to ground,
as nearas possible to GND pin. Whenthe large ca-
pacltor of the powar supply is oo far fromthe IC, a
sacond smaller one must be foreseen near the
L298.

Tho sanse resistor, not of a wira wound lype, must
be groundaednear the negative pole of Vs thal must
ba nearlhe GND pin of the I.C.

Each Inpul must be connectad lo the source of the
driving signals by meansof a very short path.

Tumn-On and Tum=Off : Bafore lo Tum-ONthe Sup-
ply Voltage and beforalo Tumit OFF, the Enablein-
put mustbe driven {o the Low stats.

3. APPLICATIONS

Fig 6 showsa bidirectional DC motor control Sche-
mali¢ Diagram for which only ona bidge is nesded.
Tha external bridge of dlodas D1 to D4 is made by
four fast recovery efements (tmr £ 200 nsec) that
must ba chosen of a VF as low as possible at the
worsicase of the load current.

The sansecutpulvaliage can ba used to controlthe
current amplitude by chopping tha inputs, or to pro-
vide ovarcument protection by switching low the en-
able inpul.

The brake funclion (Fast motor stop) raquires that
the Absolute Maximum Rating of 2 Amps must
never be overcoms.

Whaen tha repetitive peak cumert needed from the
kad is higherthan 2 Amps, a paralleled configura-
tioncan ba chosen (Sea Fig.7).

An gxtemnal bridge of diodas are required when in-
ductive loads are driven and when the inputs of the
1C ara choppad; Shottkydiodeswould bapreferred.
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This solution candrive until 3 Amps In OC oparation Fig 10 shows a second two phase bipolar stepper
and until 3.5 Amps of a repeliliva peak cument. motor control circuit where the cument is controlled
OnFig 8itisshownthadriving ofa twophasebipotar DY the L.C.LBS06.

stepper motor ; the needad signals lo drive the In-

puis of the L298 are generatad, in this exampla,

from the IC L297.

Fig 9 shows an example of P.C.B. designed for the
applicationof Fig 8.

Flgure 8 : Two Phasa Blpolar Stepper Motor Clrcuit
This circuit drives bipolar stepper motors with winding cuments up to 2 A_ The dlodesare fest2 A types.
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L298

Figure9 : SuggestedPrintad Circuit Board Layout for the Circuit of fig. 8 (1:1 scale).
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Two Phasae Bipolar Stepper Motor Control Circuit by Using the Current Controller LB508.

Flgure 10 :

IS Y ¥

[L.H
(1Y

—s

—_—r

— & LG6SE6
(e f] []

1

Ry and Ryance depend from the load curent




MAAUIN A

swazPenvsIaNna Y



OomRronN

67

Miniature Basic Switch

Reliable Basic Switches in a Wide

Variatien

B Wide variation of besi-selling microswitches with
switching curents of 101lc 21 A.

H Can be uged for interrupting cusrent when doors are
opened or closed.

W Avadable in two types of casesa:
themmoplastic resin and thenmosetting resin.

Ordering Information
B Model Number Legend
v-Ooo-Oooa40

121 4 5 67 2

1. Rafings
21: 21 At 260 VAC
16 18 Aat25) VAC
15 153 AR 250 VAC
i 11 AS250 VAC
1 10 A st 250 VAC
2 Contact Gap
None: 1 mm (F gap)
G: 0.5 mm (G gap} {for remodeling)

1 Actuator

None: Pin plunger

1: Shorl hinge lever

x Hinge lever

* Lang hinge lever

4 Sirmulated roller bever
5. Short hinge moller lever
.3 Hinge roller lever

4. Contact Form

:  SPDT {COM bottom ferminal, double-drow)
SPST-NC (COM boliom terminal, normaly dased)
SPST-NO (COM bottom kerminal, normally open)
SPOT (COM side berminal, doubletwow)
SPST-NC (COM side termiral, nomally dosed)
SPST-HO {COM side terminal, normalfy open)

AN

Terminals

A Solderd'quick-connect termiral (#187)
C2: OQuick-connect terminal (F18T)

C:  Quick-connect terminal (#260)

B:  Screw terminal

Bamier [Models with Thermoplastic Case Only)
None: Wilhout barrier

R Right-hand barmier

L Left-hand baier
Operating Force maxr

6:  3.82 N {400 gh

S 1.08N {2008
4 099N (i00gh

Note: These valiees are far the pin plunger modals,

mﬂmmmwmcﬂ
T. Heatjesishve



v OMRON Vv
m Combinations of Available Terminals
“Wexminal . Tharmopiachs s Tharromitiing rasy
| R [ [ % -1
Rascamrent | T1A A HA HwA A
com ot of | tmm [T1] E T [T smN 1MN 180 M l:l
rwinal  atalion et symebiol 0o} | gD | (el | (WD | (Mgl | PN | Mg | (INeD
Boiom | M2 w | — e Sentwd | e | em- Gorcied | Glandext | Steowrd
- = A Sarivg mmcerd
Ouick-comned lewinet #5107} | — ot Saddad | Getws | feri Sanderd | Sanded | Etested
©2) standerd shaniorg .
Cuirt-aumed terming (250 | ey | Son- atay | swwied | e = et Bt
©) ey : n
Sorew kerminal 1) - - — Remi- Bews- ooy | By | Bt
senderd | stamdned :
(1.5 N
Heot Soidecart-conned teminal | — — - — = Bonderd | Sendest | SAwwterd
L] ke .
= gmﬂmmm - — - —_ [ .‘H‘_ [ram— —
Quick-connad leretrmt (o) | — — — - - - - -
(]
Sorew levminal @) - — — — - — - -
ey eine | — [ S {— — — — pu
e @n W startand .
Guick-cormedt tevmined (A7) | — [y =" - - - -
Quick-cormect terminet (05T) | Eonowd | B [re==—ay = - — — —
£
e o Staridard BolteciQysct-conmxl el | — - -_ - Sewr- foded | Sended | Sawted
[ -] Ll 1)
wmmm - — . — ey E=m Sl el
[{
g;nummm ot — — - — — — -
Consult OMRON bor standard approvals of modeds,
m List of Models
General-purpose Models
{Only standard combinafions of terminal availahiity are shown,)
Thermoplastic Case )
Actuator COII Contact | Terminals 1 A {OF- .52 N {400 gf1)
m form | {seenote} ™ yrg o ibanter | Roghihand bamier | Lelt-hand bartrer
Pinplunges L |Bollom |[SPDT c V-21-1Cé V-21-1GRO V-21-1CL8
SPST-NC \L21-2C8 V-21-2CR0 V-21-2CL0
SPST-NC V-3GO V-21-3CRE V-21-3CLD
Short hinge lever - SPDT w211-1Cé V211-1CRe V-211-1CLo
Hinge lever ._.« V-212-1C8 V-212-1CR8 V-212-1CL5
Long hinge lever . V213160 V-213-{CR8 V29-1CL8
Simutated roller lever V214108 V214-1CRE V-24-1CLG
Short hinge V215-1C8 V-215-1CR6 V-215-1CLO
rofler fever
| Hinge roller lever 9 V-218-1C8 V-218-1GRO V216-1CL8
Note: C:  Quick-conned terminals (#250)




v OMRON
Actuator COU | Conlact | Terminais T6 A {DF: 1.9 N (200 gTJ)
m form | {seenole) | yimoutbamier | Rightdandbarrier | Left-hand bamier
Pinplunger _m  |Boem | SPDT [A VAG1AS VAG1ARS VAB1ALS
c2 V16-1£28 V-18.1CR5 V10125
c V18-1C5 — —
SPSTNG |A VAB2A5 V-10.0ARS VIBZALS
c2 V16.2C25 V16.2C2R5 VA82CA5
c V18206 - —
SPSTNO [ A V034D V-10-3AR5 VAS3ALE
c2 V-16-3C25 V18.3CR5 V18320
[ 18-3C5 _ —
Short hinge bever SPDT  |A TETTRTYS V181-1ARS V101-1ALS
% 2 VAB11CS V-161-1C2R5 V-161-1C2L5
c V1811C5 — —
Hinge bever A V-1B2-1A5 VAGZ1ARS V-162-1ALS
Pt ] VB2 105 V1021026 VIBZ1GAS
c V-102.1G5 — —
Long hings lever A V163 TAS VABI1ARS. V-1B3-1AL5
s cz V1631025 V163105 VABH1C2L5
c V163105 = -
Barwlaled roller lever A PXTTRTTS V1G4 TARS VABA1ALD
{ 2 VAB4-1C25 V104 1GIRS VAB-1C5
C VAGE1GS ] i
Shorl hinge A VARG 1AS V_IB51ARS V-1851AL5
Toller Jewr c2 V-185-1C25 VAGSAC2R5 V185-1C2LE
) V165-1C6 — -
Hinge rofler lever A V1E0-1AG VC166-1ARS V-106-TALD
_ ‘d( <2 L 1083C5 VL166-1C2R5 V-160-1C2L5
c V1B6-1CE — —
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COM terminal

Contact form

Terminals (see note}

11 A (OF: 0.58 N {100 g}

Without barrier

Cx

Pin plunger n

Short hinge lever -

Hinge fever :

Long hinge lever -

Simulated roller lever

A

Short hinge rofler lever g

Hinge roller fever

A

V-11-1A4

At-1C4

V1-1C4

E111-184

V-1i1-1c24

V-11-1C4

V-112-1A4

V-112-1CM4

V-fiz-Ic4

V-113-1A4

V13I-1CH4

V11314

V-114-1A4

V-114-1C24

V-114-1C4

V-115-1A4

V510

V115-1C4

V-118-174

V-118-1C2H4

08>08703$08>08>OB>08>

V-118-5C4

Note: A Soideriquick-cannedt terminals {#1187)

»

78
£

ick-connedt terminals (F187)
-camed terminals (#250)
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v OMRON -V
Themmosetting Caso
Actuator CcoM | Contact | Terminals 15A t0A
,,Tlﬁ':,'“' form (“'1;““ OF:1.96N(200gf) | OF:1.98N{200g) | OF: 0.92 N {100 g7
Pmplunger _g [Botiom [SPDT |A V-15-1A5 V-10-1A5 VAGHIAS
c2 V-15-1C25 NAD1C25 V10-1C24
] V-15-185 V-10-1R5 V-10-184
SPST-NG [A V-15-2A5 V-10-2A5 V-10-2M
7] V-15-2C25 V-A(-2C25 V-10-2C24
2 V-15-2B5 V10-285 V-10-284
SPST-NO [A V-15-3A5 V10375 V1034
[ V-15-3C25 -10-3C25 V-10-3C24
] V-15-385 \FiD-385 V10384
Side SPOT  {A Y-154A5 V-104A5 V1040
SPST-NC V-155R5 V-10-5A5 V-10-5A4
SPST-NO V-15-6A5 V-10-6A5 V-10-6A4
Shorl hinge lever Bottom |SPDT  [A V-151-1A5 V-101-1A5 V-101-1M
c2 V-151-1C25 v-i01-1C25 V-101-1C24
B V-151-1B5 -101-1B5 V-101-164
Hinge fever ~ A V-152-1A5 V-1I1A5 V-102-1A4
c2 YASHCS VI021C25 V-102-1C24
[ V-152-1B5 VA02-185 V-102-184
Long hinge lever A V-153-1A5 V-103-1A5 V-103-1M
P [ V-153-1C25 V103125 V031624
B V-153-1B5 V-103-1B5 V-103-1B4
Simulaled rolker lever A V-154-1A5 V104-1A5 VAD-1A
i [ V154-4C25 NA4-1C25 V-104-1C24
8 V-154-185 V-104-1B5 V-104-1B4
Short hinge A V-155-1A5 V-105-1A5 VADS-1A4
roller lever | "
g (+7] V-155-1C25 V-105-1625 V-105-1C24
B V-156-1B5 V-105-185 V-105-1B4
Hinge rofier lever A V-155-1A5 V-106-1A5 V-106-1A4
5 i( c2 V-156-1C25 V-A06-1C25 V-106-1C24
8 v-156-1B5 V-106-185 V-106-184

Note:

CZ Quick-connect tenminaka (87}
B,  Soew terminals

2 OF values shown in the table are for fhe pin plunger models

1. A Solderquick-comned lerminals (F187}
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v omRrRon Vv
Heat Resistant Models (Up to 160°C)
Actualor COoMm Conlact Terminal 15A 10A
inal pecification
e 1% * OF: 186N {200 4) | OF: 0.98 N {100 gi}
P plunger m Boltom SPDT SolderfQuick- | V-15-1A5-T V-10-1A4-T
connect lemd-+ I . 101~

Short hinge lever - nal (H137) {A) WV-A51-1A5T V-101-1A4-T

Hinge fever f Y-152-1A5-T V-102-1A4-T

Long hinge lever -~ V-153-1A5-T V-103-1A4-T

Simutated roller lever — V-154-1A5-T VAO-1ALT

Shoit hinge rofler lever g V-155-1A5-T Y-105-1Ad4-T

Hinge roller lever 9 V-156-1A5-T Y-106-1A4-T

m Barrier {(V-21 and V-16 Models Only)
Right-hand Barrier

Left-hindg Bamier
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Vv OMRON v
Specifications
m Ratings
Type Rated voltage Non-Inductive load Inductive laod -
Resistive toad Lamp losd Inductive toad Wotos load
NC | o HC T o NC HO NG | N
v 250 VAC 21A 3A 12A 4A
8VDC HA 5A 12A TA
30 VOC 14A 5A 12A 5A
125 YDC 06A D.1A 06A O1A
250 VDC 03A 005A 03A 0.05A
VA6 250 VAC 16A 2A 10A 3A
BVDC 16 A 4A 10A A
3 VDC 10A 4A 10A 4A
125VDC 06A O.tA 0BA 0.1A
250 vbC 03A 0O05A 03A 005A
2T 250 VAC 15A 2A 10A 3A
8VDC 15A 4A DA BA
30 VDC 1A 4A 10A 4A
125VDC 06A 0.1A 08A 01A
250 ¥DC 0.3A 005 A 03A 005A
v-u 250 VAC 1A 154 6A 2A
BVDC 1A 3A BA 3A
0 VDC 6A 3A 8A 3A
125VDC 06A D1A 06A 01A
250 VDC 03A 0.05A D3A 005A
V10 750 VAC 10A 15A 6A 2A
8VDC 10A 3A 6A IA
30 VDC G6A A 6A 3A
125VDC 0BA 01A 06A 0.1A
250 VDC 03A 0O5A 03A 0.05A
Mote: 1. The above cLaTent values are tha normal curmenl vakies of models wilh @ contact gap of 1 mm (gap F), which vary with the nomal

 cument values of modals with a contact gap of D5 mun (gap G ‘
2 1nductive load has a power 2dor of 0.4 min. {AC) and a time comstan! of 7 ms max_ (D),
3. Lamp load has an infush current of 10 times the Seady-stale cument.
4. Motor load has an inrush cument of 6 times the sleady-state curment.
5. The ralings vaiues apply undes the following test condions:
Ambient tempesrature: 2067°C
Amblert umidRty: 655% .
Operating frequency; 60 operations/min



74

v OmRON Vv
u Characteristics
Operating speed 0.1 mm lo 1 mv's (al pin plunger modets)
Operating frequency Mechanicat: 600 operationshnin
’ Blecvical: 60 operations/min
naiation resistance 100 MLl min. (at 500 YDC)
Conlact reststance 15 mi) max, (initial vaive)
Dielectiic strength 1,000 VAC, 50660 Hz for 1 min between terminais of the same polarily
¥-21, v-16, and V-1t models: 2,000 YAC, 5060 Hz for { min between cument-canying metal parts and
ground, and mmmmmmmmmm(mmu
V-15 and V-10 models: 1,500 VAC, S0W60 Hz for 1 niin between current-canmying melal parts and ground,
and balween each kerminal and non-curmont-canying metal parts (see note 1)
Vibsation reslstance Mathunction: 10 15 55 Hz, 1.5-mm double ampiude
{806 note 2}
Shock resistance Destriuction: 1,000 m/sy? {approx. 100G} max.
{see note 2) Mathnetion® V-2 TAV-18/Y-15: 300n#s3(approx.306)nnx
VHIAV-10: 200 m/s? {approx. 20G} max.
Lifee Mechanicat: 50,000,000 operafions min.
{see note 3) Elecirical:  V-21/V-16/-15: 100,000 operations min. (V-15 heat resistive: 20,000 operation min.}
V-11-10: 300,000 oparations min. {v-10 heat roskstive: 50,000 operation min.}
Degree of prolection PO0
Degree of protection Class |
agamst electric shock
Proof tracking index {PT1) | 175
Ambient temperature Operating: ~25°C o 80°C (al amblent humidlty of 60% max.} (with no keing)
© =25°C 10 150°C for healresisiive modal (#t ambient humidity of 60% max.) (with no iding)
Ambient humidity Operating: 85% max (for 5°C ko 35°C)
Woelght Appiox. 6.2 g (pin phunger model)
Note: 1. The dielocirc strength values shown in the table are for models wilh a Separator.

2. For the pini punger models, fhe above values apply for use 2 both the free posiion and fotal travel position_ For e lever models,
ey apply at the tolaf travs! position.
3. Fot tesling condifions, contact your OMRON sales representative.
u Approved Standards

UL1054 (File No. E41618) CSA C22.2 No.55 (File No. LR21642)
{Standard Ratings Only is listed.)

Tesang condiions: 50,000 operations, T105 (0*C 1o 105°C)

Roled voltage V21 Vi Va5 vl V10
1B5VAC A 121 16 A I2HP T5A 12HP WA IBP 10A, 1B HP
Z50VAC 21 A 12 HP 16A. 12 HP 15A, 12HP NAIBHP 10A, 13 HP
125VDC 08A 06A 05 A 06A 06A
250VDC 03A 03A 03A 03A 03A
VDE, EN61058-1 {File No. 129608) TUV Rhelnland EN61058-1 (Flle No. T94514061})

Rated V21 (27 v Rated voliage T V10

voltage 750 VAC 15A 10A
OVAC @A WA TRIA TN T D3A

Testing conditions: SE4 (50,000 cperalions), T105 (0°C o 105°C)
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m Contact Specifications
ler V21 ] V16 | V1S I VA1 | V10
Conlacl Specificalion Rivet
Materlal Siiver aficy | Stver
Gap 1 mm (F gap) or 0.5 mm (G gap)
(standard value)
Inrush et NC 50 A meax, 40 Amax 36 A max. 24 A max
NO
Minimum applicable load 160 mA at 5 VDG
m Contact Form
SPDT SPST-NC SPST-NO
L o He
oO——1Ho o
QoM [ro 1] COM
Engineering Data
Mechanical Life Expectancy Electrical Lite Expectancy
{Pln Plunger)
V211615010 VL1845 VL1410
Amrtsiant brpacshre XhC
- m;—n-m 'G R -i; . mmaa:ﬁz;xm
g Opersing ruqmrcy: 0 cpentinsion 22 |- FATNE, QR T [ Operaig bnamor 0 opmatoratnin
m TWddd bbb 2 X g cogat,
g 100 s _V-II_ g 1 s 4 %:H&
o et - o5 - as
i ﬁu o i |
SR b B S AR AR 5 [ish q s Vo
£ = Rl FuE g o 4= i
E g
z -4
00% 4 02 04 @8 08 1D 12 14 UM 1 S T T TR TR o 05 g0 12
OT {mm) Swilching current {A) Switehing cument {A)
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Dimensions

= Terminals
Note: 1. AR units are in miElmeters uniess olherwise indicated.

2. The loliowing 1s for the SPDT contict specifications. Two terminals wil be avallable for SPST-NO or SPST-NC contadt specifica-
tons. For terminal positions, refer to the shove Contad Form.

3. Right-angle PCB terminal type is available
03 hype: P & nght angles, fo he right
DG type:  Pins at right angles, 1o the jefL:

Drawings will bo provided N requesing.
Terminal SolderfOuick-connect Cueick-connect
type Terminat (#187) (A) Terrninad (18T} {C2)
b L] [an
bollam wn i 3 . 3
posiion f 9 L lea
S
T
COli side
position
Texminel
dimensions.

14 da 10 da.
Hote:  infcales the lengh bt
cenles o the 1.8-dip, holles

m Mounting Holes

Two, A 1-6a. rcanting holes o
M3 screw holes.




77

Usyiaganiininsany

(]
- |

=Y -:{ oo o =
%o WBIINAA LA TAILINTY
o o : [ o od
gdmn 86 n.d13 15U .M197 B.11IB 9.9AIAAD 53000
sz YAnsANYI
o =S = o o - o
—95ZAVIBENANEI9IN 1735 61RATAAD 9.905AND
~ hpluddsdnmnszaulTugnisuili 4
o oo = o
1IN T30 WA aasdmns sumaas
VHINGIAOUIS AT

Email: mr.casio_21@hotmail.com

50 UNANFUNT Houn
QiAumn 434710 anmys e 4 0. lwiles eadieq vawssusl
67000
sz Tanisanm
—ausEAvITseuAnEI9n 1595 oLimasRne AN
LNy sl
- i]i)qﬁuﬁﬁﬁnmﬁzﬁuﬂ?mwﬂ?%&uﬂﬁ 4
i 3yimnssy Wi auedrmnssumand
UHIINO AW AIT

Email: faiz.hornak@hotmail.com



	title
	abstract
	content
	chapter 1
	chapter 2
	chapter 3
	chapter 4
	chapter 5
	references
	appendix
	bibliography

