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Arm robot control system by using pneumatic and PLC
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ABSTRACT

This thesis is proposed a design of arm robot control system by using pneumatic and PLC.
The process of arm robot manipulator including of 2 parts, the first part cylinder is used for feeding the
objects to the support base and the second part is using two cylinders to bring objects to the desired
position and using limit switchs and leed switchs to verify the cylinder stroke. In this thesis used PLC

controller to control all process because PLC controller is not complicated to improve the system.
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(Compressor)

FANIVAUAUNNANDA

(Service Unit)

a1
gilnsaldrean

(Manifold)

AszUONgURNIIUADINIS
wufuaszunndsuld 2 ma
(Double acting cylinder with
adjustable cushioning in both

directions)

NIZUBATUMUAY?

(Single acting cylinder)

ATTUBNFUADIN
44
guugngumasui

(Double rod cylinder)

183 32 wuutfuna dndta
(3/2 way valve with
pushbutton actuation,

normally closed)
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. 187 32 wifuna Undidle
‘L (3/2 way valve with

Wy

pushbutton actuation,

normally open)

d < 4
9187 372 UUann 919

2 . , -
| A Aumus Undte
L 1'{ 3 (3/2 way valve with selector
actuation, normally closed)
d <3 A 9
271872 5/2 4UUaeN BIDa1N
4, y2

Wy

AHUa

(5/2 way valve with selector

LA
switch)
o Ay
37187 3/2 BUULaUAIgnl
2
9 a
4 ANULAY
10 \ VW
S 1 é’:& (3/2 way pneumatic valve, one
side convertible)
187 5/2 KU uA AN
Ap 12 -5
¥ ﬁ( § AR
oy B
5% l 3 (5/2 way pneumatic valve, one
side convertible)
4 12 182 5/2 LuLhe AN
kY
14 5‘ ’ 12 HOIAU
!:v:t l 73 (5/2 way double pilot valve,
both sides)
N8 5/3 Murdenatsla
4 42
p %D{E 1 ”_”: 'Zi {\Qﬁz (5/3 way valve mid-position
S w3 closed)
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4 Qs o
gunsal anwyal ANUNNY
QNNAINANINUNDINANIY
2
nada
e=| |\ MW
L i ; V3 (3/2 way roller lever valve
normally, closed)
gINAINAMNUAANIAY)
2 an
f: N Undtle
2 E (3/2 way roller with idle
return, normally closed)
4 2'\ TuuAndsada
= TN w ,
= 7 r V3 (Pneumatic reed valve)
i1
=1 4 9 1y
A“'——_—J D TUVUALNOUNAY
b o et
k——m——-; 2 (Reflex sensor)
2 s o
Q ATAQULAYND
i 7113 (Shuttle valve, OR)
A 3 5
| \ oo
! | f
}f“% 1;( d] K % FANAIAULAYT
4 ~ § (Shuttle valve 3-flod, OR)
X, ¥ X, Y X %y
{2

o 1
ELGRLHT

(Two pressure valve, AND)
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1 o

C4
Yanyal

ANUNUY

o

o

il
L

J 1
YANNIAVY

(Two pressure valve 3-flod,

e AND)
TN
4 <
| 2 MATTVIYAUIS?
|
3':} o O? (Quick exhaust valve)

N\ /42 > .
’}"“ 'J'lﬁ'Jﬂ'J‘UfliJ'ﬂ@Tlﬂ']'ihlﬂa
§ (Flow control valve)
14 q’/’ A
2 e Navana Unatla
eV
1@‘;_. .mm{ ”T "”‘?ﬁ & (Time delay valve, normally

33 [{}! closed)
¢ 3ok

v
Madenal Unatla

(Time delay valve, normally

open)
(L
2
e g i
¥ o i d v o w
{ a¥« M0WAMNAY

(Pressure sequence vale)

NVIANNUANANDA

(Pressure gauge)
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4 @ o =
'J']ﬂ')“l.li‘]Jﬁﬂﬂ'liJﬂl!L!lJUﬂJlﬂﬁ]
IAANUAU
(Pressure regulator with

gauge)

d o o
gUnsaliiuiiunu

{(Pneumatic counter)

ANV GYYINA

(Adjustable vacuum control)

o
ginseigaanmea

g g

(Vacuum nozzle / suction cup)

o a g -
W3 Taaes luga A

(Stepper module, type TAA)

gadisicmos Tuga B

(Stepper module, type TBB)

372 T9@uosa18 naudl
wsealse naila
(3/2 way single solenoid

valve, normally closed)

4 v w ¢ o P
M990 2.4 (Aie) Tyanwainazeilnsalluszuuiaudnd
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]
=

5/2 I9auosa a7 NaLAI0
usaalse
(5/2 way single solenoid

valve)

= o I'd v Y
5/2 Tauesn11a2 NAUAIY
TrAupsag)

(5/2 way double solenoid
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valve)
% N a Jdt
aadiluna
{V‘aﬁlm,__ (Pushbutton switch)
4
30y
(Relay)
1% a2 4 :Il
FLAYAI/T
|

(Time relay, two fold)

= o o
FRYUBUIU

(Relay counter)

yauaasdayann lni
(Indicator unit and distributor

electrical)
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ANUNNY

an Jd a d
AUATINY

(Limit switch)

adadnnmy

(Emergency off pushbutton)

o=p A4
R ? !J«}‘AJ a o @
AIAINHAIUAU
+ | Ry
e O n (Differential pressure switch)
PO Sl BK
-iB0

a o oA =] 4
duanniyes

(Inductive proximity switch)

AL D S——

anhFaviFuaes

(Capacitive proximity switch)

24V &
*
=Y I~ 4
po1AnnoaIUIYDS
(Optical proximity switch)
QY G

g sSa o 4
HUAUANLEULEYDT

(Magnetic proximity switch)
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UNN 3

PLC( Programmable Logic Controller)

v 9 v
Programmable Logic Controller w%’amssmﬂuaw]m PLC U 81315015090 081947
<& 1 v o Ed o T

Programmable Controller %39 PC (ilunseeniuguitgnadnuazWanniun duilesnainany
Y = y & A Y Y 4 o oy
apsmsiegnez ldnTesniuguiilinmgn, awiseldon ldedwomnlszaed uazansafoud
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Tuileg1iu Programmable Logic Controller 3Zgni5anFonuana1snunaiende lagdulng
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® PC  :Programmable Controller Glautilasnavsre1sning)
® PLC :Programmable Logic Controller (ﬁﬁuﬁuﬁﬂmﬂﬂs sned ‘Vi%’ﬁ GITE R))
® PBS  :Programmable Binary System (ﬁé’]’uﬁuﬁﬂmﬂﬂssmﬁﬁ%mu)

CY

9 b4
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Q

=

¥ 4
Programmable Logic Controller %zmmm%u/méfmuﬂunmauw.mmmmﬁm"l@’{ A9rfuN1559n91 PC 99
v T ] 4 [} = as o o 3 [ 3
wmmzaunN uasd1e 1snaaiie laldifamsduauny PC (Personal Computer) Aa1i1 a8 analdd

21 PLC §115UUNUA? Programmable Logic Controller

YoUNNANIZHIN PLC i COMPUTER
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Tassafalaai lives PLC

Y 4
dnvaz Inseaseneluves PLC Falsznoudie

PERRIPHERAL
DEVICE
INPUT DEVICE OUTPUT DEVICE
PROGRAM DATA
MEMORY MEMORY
3
PUSH BUTTON - Y > RELAY
LIMIT SWITCH INPUT [cru | OUTPUT * CONTACTOR
SENSOR o UNIT L UNIT SOLENOID
. LAMP
POWER

SUPPLY

7 3.1 Tnssadunmeluves pLC

1. a2lszu2a6a(CPU)
o Y o d? =4 P! b4
Mvihndnagazauay - sulssuailouauesves  PLC  aoluilszneuqiy
a a g C4
vsandInvatevilanazil lulas laseraiwosiua (Micro Processor Based) 19tmugilnssi
o o o s s @ ¢ = ¢ A qyYgy ¥
$ansied innlwes/Indwes uazfimaumes welddldeamisasanuuuases Ineld Relay
1Y a o o
Ladder Diagram 1@ CPU 1289w51 (Read) BUna tAd1 (Input Data) 21ngalnsal 1 daygos
B . 3 & a wn g 9 Y v °
(Sensing Devices) #1799 nnduszilfiamsuaznudoyalasldllsunsuainnueanui
v 4 ar 4 v
uazdidoyafimnzaugndeshifsginseiniugu  (Control Device) -tnasupnszue Inldh
o [y ) 2 4
A543 (DC Current) §w5u1Fa1919add1 (Low Level Voltage) #a14 lng Tusiayos

a vy Y ] {
(Processor) Uz BuUWA 101WA Tuga (/O Modules) taztmastie IWilvznn 130 cpu e wen

Y ¥ ]
@ o -

= =] sld? Tw Y a 1
oon llaansngadun ldsuediudninuaazsie

2. MH2wA1N31 (Memory Unit)
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4. uvas919 W (Power Supply)
Fmthiitendsnuuasiavseauusiu ihnszuaas¥iu cPU Unit
visaNuIwarveBUNY/ 11NN
5. Q‘]Jﬂi i3y (Peripheral Devices)
PROGRAMMING CONSOLE , EPROM WRITER , PRINTER , GRAPHIC
PROGRAMMING , CRT MONITOR , HANDHELD etc

'

l CHECK INPUT STATUS I LASIVADUTDIULUDIDUNN

}

| EXECUTE PROGRAM | 2. Uszaranalusunsu

:

| UPDATE OUTPUT STATUS | 3. YSudgamanzvenerivw

!

31N 3.4 wanasyihaues PLC
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%80 131%4 Ladder Diagram (Q3MEINUGIH
o o [ o o o w 4

Ladder Diagram fauilunndgydnuainaunsaglassadesnmsiingwes PLC mudiduiie
9/ 9 o 9 Qs o o & Aas = v 1 ° 9
deamsld  PLC - heuszdssoidegamderesziismseuasludin  vilganui  Jeyalu

' o o g @ 1 v o o R [ 3 o o3

wiheanuigdaduilusialasliewisadanuily Ladder Diagram duiugldvsuiiudoudile

[
o U '

v k4 3
ARG N 1AM TIAIN 1129 NIa0191A Ladder Diagram 171104
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184 LD (load)

-

194 LD NOT(load not)

[—
il

1939 AND

=

filff9 AND NOT

fl
v
1889015 Ladder Heansomla 2 35

BlockA

153 AND LD (And Block) 2% OR LD (Or Block)
9
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AT OR
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|

A

189 OR NOT
_O_
g9 OUT

&9 OUT NOT

"reg
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381
LD|Block A
LD|Block B
AND LD
LD{Block C

AND LD

357 2 block B 92352181 Block C Aoy 113234

5949 Block A

LD|Block A

LD|Block B

LD| Block C

AND LD

AND LD
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BlockA

BlockB

BlockC

58 2 Block B 92359161 Block C oy 1da3e
57301 Block A
LD| Block
LD| Block A Seken
LD| Block B
LD|Block B 1<
LD} Block C
OR LD
R LD
LD| Block C P
OR LD
OR LD

dedialumstlen Ladder Diagram

1.
2.

v
Ladder $1a1uanniedie lalvnndoudumuana lsunsy
e @ 1o o o T [~ ] o
A1N508Y contact Y4 relay MINB@UAINU 1A hisdad 1wl suneziaunienue
¥ v
1313504384 output coil Y84 relay MansudsIn AT uRs Ui

' 4 ' 2
liienunsald relay 1Foude ladder lunuadse1d
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Timing diagram

ATZUINGU A
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Sensor i
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Time(sec)
plﬁ 4.9 Timing diagram
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b4 b4
Sensor 2 f19 wuwa%33%%’umua1umnmé’fmﬂawmmﬁaﬂaummm

b0 fiD Leed Switch ins193uiilonsyuongy B $nidge
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Flow chart
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3.2.2 Example of external wiring (AC power type)

- —— WIRING o , o Specification.
3. Power supply/input/output ?’?ecmcat'ons PRECAUTIONS &CA TION . h fem . AC power fype | DG power type 100 to 240V AC power is supplied to the main unit. For the details of
and examples of external wiring ] . Sk wiring work, refer to section 3.1.
e Connect the AC power supply to the dedicated terminals SUPOIV Voltage 100 - 240V AC 24V DC
specified in this manual. _2UpRly volage, 100 to 240V AC
As for the details of the power supply wiring and input/output wiring, It an AC power supply is connected to a DC input/output Allowable'supply voltage  |as _osav Ac  |16.8-28.8v DC'e
refer to FX3Ugeries User's Manual - Hardware Edition. terminal or DC power supply terminal, the PLC will bum out. range : o
DESIGN ¢ Do not wire vacant terminals externally. Rated frequency - 50/60Hz -
Doing so may damage the product. - "
PRECAUTIONS @DANGER . N 5 Operation can be |Operation can be
i ___ i . U§e clas:s D groungnng (grounding resistance of 1000, less) copntinued upon copntinued upon
* Make sure to have the following safety circuits outside of the with a wire of 2mm<q; thicker on the grounding terminal of the Allowable instantaneous occurrence of occurrence of
PLC to ensure safe system operation even during extemnal FX3USeries main unit. power failure time instantaneous instantaneous PLC
power supply problems or PLC failure. However, do not connect the ground terminal at the same point : power failure for | power failure for 5 —
Otherwise, malfunctions may cause serious accidents. as a heavy electrical system. : : 10 ms or less. * {ms or less.
1) Most importantly, have the following: an emergency stop * When drilling screw holes or wiring, make sure cutting or wire = FX3U-16MLC] Fuse
circuit, a protection circuit, an interlock circuit for opposite debris does not enter the ventilation slits. 4 SoMO1 ;19| 250VAC 3.15A L e {
movements (such as normal vs. reverse rotation), and an Failure to do so may cause fire, equipment failures or ; °S‘Zer L f—a* —
interlock circuit (to prevent damage to the equipment at the malfunctions. e FX3UABMEL G | ocay A 5A N =
upper and lower positioning limits). 128MCOI’S : MC MC
2) Note that when the PLC CPU detects an error, such as a e Notes' e g ; 30 A max. 5 ms or £ [ .- SE——"
watchdog timer error, during self-diagnosis, all outputs are — i - Rush current less/ 100 V AC 35Amax. 05ms
turned off. Also, when an error that cannot be detected by ¢ Inputoutput wiring 50 to 100 m (164'1” to 328'1") long will u : 65 Amax. 5ms or|orless/24VDC " ,
the PLC CPU occurs in an input/output control block, cause almost no problems of noise, but, generally, the wiring : less/200 V AC Szgfgg;%l:igﬂgga
output control may be disabled. length should be less than 20 m (65'7”) to ensure the safety. EXaU16MD 30W 25W for detalts. s ~ e
External circuits and mechanisms should be designed to o Extension cables are easily affected by noise. Lay the cables power
ensure safe machinery operation in such a case. at a distance of at least 30 to 50 mm (1.19” to 1.97”) away from FX3u-32M0) - | 35W 30w ——{ supply
3) Note thdat when :n error ccculr; li)n a;] r?‘ljay, tt]riac or trar:'sistor the PLC output and other power lines. Power EX3U-48MO | 40W 35W ~L J’
output device, the output could be held either on or off. corisumption N4
For output signals that may lead to serious accidents, ) o EX3u-64MO) 45W 40w @ DC e AC
external circuits and mechanisms should be designed to = q 3 FX3U-80M 50W 45W
ensure safe machinery operation in such a case. 3.1 Cable end treatment and tightening torque = Power supply for loads connected
] St [ EX3U-12BMIS | 65W - to PLC output terminals
T For the terminals of FX3Useries PLC, M3 screws are used. e [BGuiev
The electric wire ends should be treated as shown below. DG £ to | 400 mA or less - 3.2.3 Example of external wiring (DC power e
PRECAUTIONS /NCAUTION Tighten the screws to a torque of 0.5 Nem t0 0.8 Nem, :ﬁm;e i, p — . g (A £ typ. ) ~
¢ Do not bundle the control line together with or lay it close to the s When one wire is connected to one terminal supply™2 f;‘g,\‘jéag" DIO 600 mA or less = ii\:korg{g?me;;ﬁs;f gh:e d to the main unit. For the details of wiring
main circuit or power line. As a guideline, lay the control line at 8.2 (043" ; : 3 o
least 100mm (3.94") or more away from the main circuit or = Terminal - Solderless 5V.DC.builtsin power. 24V DC
power line. 6.2 mm {0.24") B SCrew  terminal SUpply’3 500 mA orless N +
! . " orless e s s A
‘NO;STI ma)(;cla use tr:al!unct:on.s . f il b i h A *1  Does not include the power consumption of extension units / '
¢ nstall module so I at excessive force will not be applied to the 3.2 (0.13%) special extension units, and of the extension blocks / special Circuit protector
built-in programming connectors, power connectors or /O 6.2 mm (0.247) extension blocks connected to those units. =~~~ Neesedeadeieanad
gor:nect:)rs& it in wire d foreak PLC or lesg For the power (current) consumed by the extension units/
fgll ure to do so may result in wire damage/breakage or ; } blocks for input/output, refer to FX3Useries User's Manual -
ailure. . ¢ When two wires are connected to one terminal Hardware Edition.
.2 (0.13") For the power consumed by the special extension units/blocks, PLC PL
Notes 6.2 mm (0.24") Terminal lSoldleria?ss refer to the appropriate manual.
screw lermin;
* Simultaneously turn on and off the power supplies of the main or less . ¥ *2  When input/output extension blocks are connected, the 24V MC
unit and extension devices. 6.3 mm(0.25") DC service power supply is consumed by the blocks, and the Fuse H
+ Evenif the power supply causes an instantaneous power faifure ".rz'?& rfa.) current value to be used by the main unit is reduced. D = * i
for less than 10 ms, the PLC can continue to operate. 6.2 mm (0.24") “3 Cannot be used to supply power to an extemal destination. ~ = tommmmend
* If along-time power failure or an abnormal voltage drop occurs, orless The power is supplied to input/output extension blocks, special -,
the PLC stops, and output is tumed off. When the power 6.3 mm(0.25") extension blocks, special adapters and expansion boards. MC MC
isr::iupt?s Iznr)estored, it will automatically restart (when the RUN ormore *4 When the supply voltage is 200 V AC, the time can be changed o ®
3.2 Power supply specifications and example of to 10 to 100 ms by editing the user program. *Class D grounding
WIRING external wiring *5 FXau-128MOgoes not have DC power supply. E’?fg;t'aoﬂzed'on 3.3 v v
PRECAUTIONS ODANGER “6 When supply voitage is DC 16.8-19.2V, the connectable - Power supply for loads connected
TR T I oo - Refer to FX3Ugeries User's Manual - Hardware Edition. extension equipment decreases. The following manual shows to PLC output terminals
e Cut off all phases of the power supply extemally before . further information.
installation or wiring work in order to avoid damage to the 3.2.1 Power supply specifications - Refer to FX3Ugeries User's Manual - Hardware Edition
j ries User’ - .
product or electric shock. The specifications for the power supply of the main unit are e

., . *7 When attaching high-speed input/output special adapter
shown in the following table. (FXsu-4HSX-A%P, rg-'Xaﬁ-ZHSY-&DP) ond sgecial function
block {(FXON-3A, FX2N-2AD, FX2N-2DA), the number of
connectable modules to the main unit is limited, due to the
current consumption {internal 24V DC) at startup. The following
manual shows further information.

- Refer to FX3Ugeries User’s Manual - Hardware Edition.
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3.3 Grounding

Ground the PLC as stated below.
» Perform class D grounding. (Grounding resistance: 100 €2 or less)

+ Ground the PLC independently if possible.
If it cannot be grounded independently, ground It jointly as shown
below.

” Another Another I u Another
equipment PLC equipment PLC equipment

lndependant 19
(Best condltlon)

Common ding
(Good condl(lon) (Not alfowed)
s Use ground wires thicker than AWG14 (2 mm?).

» Position the grounding point as close to the PLC as possiﬁle to
decrease the length of the ground wire.

3.4 Input specifications and external wiring

- Refer to FX3Useries User's Manual - Hardware Edition.
3.4.1 Input specifications

item Specification
FXau-16M0 | 8 points
FX3u-32M0O [ 16 points
Number of FX3u-48MO | 24 points
input FX3u-64MD] [ 32 points
points
F£X3u-80M0O | 40 points
FXau- .
128MO*" 64 points
Input connecting type Removable terminal block (M3 screw)*2
Input form Sink/source

Input signal voltage 24V DC +10%, -10%*3

X000 to
X005 3.9kQ
Input
Impedance X006, X007 3.3kQ
X010 or 4.3kQ
more {Does not apply to FX3u-16M0.)
X000 to
X005 6mA/24V DC
Input
signal X006, X007 7mA/24V DC
current - IXotoor ' 5mA/24V DC
more {Does not apply to FXau-16MO.)
§%g to 3.5 mA or more
ON input
sensitivity | X006, X007 4.5 mA or more
current X010 or 3.5 mA or more
more (Does not apply to FX3u-16M.)
OFF input sensitivity
current 1.5 mA or less

Input response time Approx. 10 ms

ftem §pecmpation_

* Sink input:
No-voltage contact input
NPN open collector transistor
] Source input:
No-voltage contact input
PNP open collector transistor

Input signal form

L]

3.4.4 Instructions for connecting input devices

Input circuit insulation —‘ Photocoupler insulation

LED on panel lights when photocoupler

Input operation display. is driven

"1 FXau-128M0does not have DC power supply.

"2 FX3U-16MDierminal block cannot be installed/removed

*3 For DC power type, the power range applies to "3.2.1 term
Power supply specifications."

3.4.2 Examples of input wiring[AC power type]

2

1. Sink input 2. Source Input
LI Fuse Fuse
+
N
i
24V
X000
X001 f—,
- 3-wire type 3-wire type
X002} —. sencer sencer
X003 fomme o~ = —
i |

*Class D grounding
Refer to section 3,3 for details.

3.4.3 Examples of Input wiring[DC power type]

1. Sink input 2. Source input
Fuse % Fuse
+ L
Lo + & — +
- = i = il
1 Il
S/S |-
-
T, ;
{(24V) 1
[ i
X000 H
X001 |—,
X002 }—, 4 3-wire type 3-wire type
sencer
X003 |—,—! °r [xooal— —1  sencer
| |

*1 Class D grounding
Refer to section 3.3 for details.

*2 Do not connect the (0V) and (24V) terminal with others,
since they are not available.

1) In the case of no-voltage contact:
The input current of this PLC is 5 to 7 mA/24V DC.
Use input devices applicable to this minute current.
If no-voltage contacts (switches) for large current are used,
contact failure may occur.

<Example> Products of OMRON

Type : l:::;' Type Model name
z . Models Z, V. Operation
Microswitch and D2RV switch Model A3P
Proximity Photoelectric
switch Model TL switch Model E3S

In the case of input device with buiit-in series diode:

The voltage drop of the series diode should be approx. 4 V or
less.

When lead switches with a series LED are used, up to two
switches can be connected in series.

Also make sure that the input current is over the input-sensing
level while the switches are ON.

*Sink input eSource input

3

-3

In the case of input device with built-in parallel resistance:

Use a device having a paralle! resistance, Rp, of 15 kQ or more.
When the resistance is less than 15 kQ, connect a bleeder
resistance, Rb, obtained from the formula as shown in the
following figure.

4Rp
—
Rb=<e -Rp
o Sink input

T kQ)

eSource input

or more

B

4) In the case of 2-wire proximity switch:

Use a two-wire proximity switch whose leakage current, I{, is
1.5 mA or less when the switch is off.

When the current is 1.5 mA or more, connect a bleeder
resistance, Rb, obtained from formula as shown in the following
figure.

6
=———kQ
Rb I,Q-1.5( )

»Sink input s Source input

2-wire
proximity
sensor

2-wire
proximity
sensor

[24v

3.5 Relay output specifications and example of

external wiring

- Refer to FX3Ugerles User's Manual - Hardware Edition.

3.5.1 Relay output specifications

Item Specification

FX3u-16MR/O 8 points
FX3u-32MR/O 16 points
Nfumber FX3u-48MR/O 24 points
tput
points - |FXaU-64MR/ |32 points
FX3U-80MR/E] 40 points

FX30-128MR/ES*! | 64 points

Removable terminal block
(M3 screw)*2

Qutput form Relay

Qutput connecting type

30V DC orless
240V AC or less ("250V AC or less"
if not a CE, UL, cUL compliant item)

External power supply

The total load current of

resistance loads per

common terminal should be

the following value or less.

2A |* 1 output point‘common
terminal: 2 A

* 4 output point/common
terminal: 8 A

s 8 output point/common
terminal: 8 A

Resistance load ]
Max. load Ipoint

Inductive load 80VA

Min. load 5V DC, 2 mA (reference value)

Open circuit leakage cutrent -

Aesponse | OFFON Approx. 10 ms

time ON-OFF

Approx. 10 ms

Circuit insulation Mechanical insulation




L

tem Specification

LED lights when power is applied to

Display of output operation. ™ | o\ o)

:1 FX3u-128MUgoes not have DC power supply.
2 FX3U-16MDOierminal block cannot be installed/removed

Number of output points per common terminal
+ On FXau-16M0, one common terminal is used for 1 output point.

« On models other than FXau-16MO, 1 common terminal is used
for 4 or 8 output points.

3.5.2 Life of relay output contact

The standard lite of the contact used for Inductive loads, such as
contactors and solenoid valves, is 500 thousand times at 20 VA.
The following table shows the approximate life of the relay based on
the results of our life test.

Example of applicable
Load capacity c°|::,t:°t loads (magnetic
switches made by us)
0.2A/100V AC b
20VA 3 milion §-K10 to §-K95
0.1A/200V AC | times
0.35A/100V AC ki
35VA 1milion | 5 1400 10 5-K150
0.17A/200V AC | times
0.8A/100V AC | 2 hundred
80VA thousand gﬁlgo
0.4A/200Y AC |  times -K400
3.5.3 Example of relay output wiring
Load
Y000 frmemnmy
Y001 f—.—1
Fuse g -
{' OM1
+12avDC
Load I
YO10p—.
YO11|—= 1
Fuse g <
O—con
100V AC PLC

3.5.4 Cautions in external wiring

Protection circult for load short-circuiting

When a load connected to the output terminal short-circuits, the
printed circuit board may be burnt out. Fit a protective fuse on the
output circuit.

100V AC

ol

I—d PLC

Protection circuit of contact when inductive load is used
The relay output circuit does not have a protection circuit.

When an inductive load is connected, a surge-absorbing contact
protection circuit should be inserted to prolong life and reduce noise.

1) DC circuit
Connect a diode in parallel with the load.
Use a diode (for commutation) having the following
specifications.

Item : Standg:d
Over 5 times the load voltage

Reverse voltage

Forward current Load current or more

Inductive
PLC output
? contact load ?
[ o

Diode
(for commutation)

2) AC circuit
Connect a surge absorbing element (CR composite part, i.e
surge killer and spark killer), such as a surge absorber, having
the following specifications in parallel with the load.

ftem” ¥ Standard -~

240V AC or less ("250V AC or less"
if not a CE, UL, cUL compliant itemn)

Rated voltage

Electrostatic capacity Approx. 0.1uF

Resistance value Approx. 100 to 20002

PLC output lnd;active

contact
==
Surge absorber
Reference
Manutacturer, e Model name
Okaya Electric Industries Co., Ltd. | CR-10201

Rubycon Corporation 250MCRA104100M B0325

Interlock

Loads, such as contactors for nomal and reverse rotations, that
must not be tumed on simultaneously should have an interlock in the
PLC program and an external interlock as shown

below.
Limit of
@ PLC output normal 6’)

contact Interlock rotation
PN

Limit of

P%:%r:)‘;:gut reverse

rotation

L=l

Common mode
Use output contacts (*) of the PLC in the common mode.

® . . ®
Bad -
® . — ®
Good 2 —

3.6 Transistor output specifications and example of
external wiring

—Refer to FX 3USerles User's Manual - Hardware
Edition.Transistor output specifications

Item Speclf-lcatlon

EX30:16MT/0] 8 points
EX3u-32MT/0] 16 points

Number.. | FXau-48MT/0 24 points

of output -

points FX3U:64MT/C 32 points

‘ FX3u-80MT/0 40 points

FX30-128MT/ES(S)'1 -~ {64 points

Output ponnecting type ?jgn::gl\)ﬂl;)a_z terminal  block

Output EX3u-CICIMT/CIS(-A) Transistor(Sink}

form FX3U-000MT/CISS Transistor(Source)

External power supp!y 5to 30V DC

Max. Ioad

Resistance load.

The total load current of

resistance loads per

common terminal should be

the following value or less.

- 1 output point/common
terminal: 0.5 A

- 4 output point/common
terminal: 0.8A

- 8 output point/common
terminal: 1.6A

inductive load

12 W/24V DC

Min. load

Open circuit leakage cuirent

0.1 mA or less/30V DC

ON voltage:

1.5 Vorless

Response

|OFFSON

Y000 to Y002

5 ps or less/10 mA or more
(5 to 24V DC)

Y003 or more

0.2 ms or less/200 mA or
more (at 24V DC)

time

Y000 to Y002
ON->OFF

5 us or less/10 mA or more
(5 to 24V DC)

Y003 or more

0.2 ms or less/200 mA or
more (at 24V DC)

Circuit insulation

Photocoupler insulation

Display of output operation

LED on panel lights when

“| photocoupler is driven.

— L
*1' FX3U-128MDgoes not h

ave DC power supply.

‘2 FX3u-16MDierminal block cannot be installed/removed

Number of output points per common terminal

s On FX3u-16MO, one common terminal is used for 1 output point.

s On models other than FX3u-16M0O, 1 common terminal is used
for 4 or 8 output points.

3.6.1 External Wiring of Transistor Output

1. External Wiring of Sink Output Type
Load I ‘
Y000
Y001
Fusef] 24vDCc [ )
*y
1 COM1
Load |
Y004
Y005 |-
Fuse 24V DC 3 . L
*
l: COM2
| PLC

2. External Wiring of Source Output Type

Load I

Y000
Y001
Fuse 24V DC 0
l{ +V0

+
Load |
Y004
Y005 |+
Fuse 24V DC 2}

i
"

3.6.2 Cautlons in external wiring

Protection circuit for load short-circuits

A short-circuit at a load connected to an output terminal could cause
burnout at the output element or the PCB. To prevent this, a
protection fuse should be inserted at the output.

Use a load power supply capacity that is at least 2 times larger than
the total rated fuse capacity.

1. External Wiring of Sink Output Type

Load

= Y |

Fuse[

. ] x

comMO

PLC



2. External Wiring of Source Qutput Type 2.External Wiring of Source Output Type
‘ o) @ 4, Terminal block layouts
Load I Limit of normal Interlock
rotation
= Y | >~ e = - FX3u-16MR/MS(-A) FX3u-16MT/ES(-A)
Fuse o = |S/S|OV[ X0 | X2|X4|X6| e | s | o = }S/S|OVIX0[X2[X4]|X6] o | o |
T ,/A‘\ LN o [24V| X1 [ X3 |X5]|X7] o] o IJL_ N e [24V[X1| X3 [X5|X7]| o] =
. . Py . - ! "
T Mvo Limit of reverse FLGaEr [« Yo Vilva[Ya[va]Ys]Ye[¥7] » ] [+ I¥o[¥ilv2]Ya[Ya] Y5 [ Y6 ¥7] « ]
l—l:l PLC o [YOIY1]Y2]Y3|Y4]Y5iYE[Y7] o o |comojcomcomzcoM3COMACOMSICOMBICOMT]
FX3U-32MLY/MS(-A) -DC power type .
Contact protection circuit for inductive loads L {S/S[ oV X0 | X2 | X4 | X6 [X10]X12|X14]|X16]| DC power terminal block differs from AC
When an inductive load is connected, connect a diode (for |"||_" N[ o [2aV[ X1 TXBTX5] X7 IX11IX18|X15|X17 power terminal block as follows.

commutation) in parallel with the load as necessary.

The diode (for commutation) must comply with the following Yo Yé ~Tva YG " Y1b V12| « [Vi4lV16 .‘ AC Power Type DC Power Type

specifications. rL]com Y1]Y3 Ic_‘lomzl Y5]Y7 |50M§|Y11|Y13F|0M4|Y15IY17I T [SiE[ov TI5EIov)
item Guide /MSCA [TINT e avl | | [EBIC] s Tevl

Reverse voltage 5 to 10 times of the load voltage FXsu-4sMC/® (- )

T = [S/S] 0V ] X0 | X2] X4 | X6 [X10[X12]X14]X16]X20] X22] X24|X26] e
Forward current Load current or more N T » [24V] X1 [ X3 [ X5 | X7 X1 X1 8[X16[X1 7] X2 1] X23[X25[X27]
1. External Wiring of Sink Output Type n 7 YG - Y1dY12 . Y‘>1v4 VA6[Y20[Y22] Y24l 26]cov)

comT] Y1 [ Y3 feovd] Y5 [ Y7 Jcom Y11|Y13F|0M4|Y15|Y1L|7 Y21|Y23|Y25|Y27|

Inductive load

]

['""l LY FX3u-64MJ/MS(-A)
Fuse] - [ Z [S/S[OV] 0V [ X0 X2 | X4 ] X6 [X10[X12]X14]X 16| X0 X2 X2 A X26] X30] X32 X34 Xa6] * ]
o] comme oy . [LTNT « [2avav] X1 [ X8 [ X6 X7 XA [X18PX15]X1 7| X2 X3 K25 X2 7| X3 1 [X33[X35[X37]
fcomo  [YO]Y2] s [YA]Y6] o [Y10[Y12Z] = [Y14[Vi6] » [Y20[Y22]Y24[Y26]Y30[Ya2|Y34]Y36]com]
pLC comT Y1 ] Y3 Jcome] V5] Y7 Jeomg Y1 1]y 13Jcom] ¥ 15] Y 17]coms]y 21 Y23[ Y25 Y27 Y31 Y33[ Y35 Y37
2. External Wiring of Source Output Type FX3U-8S(/)2/||0:|\¢IOSV(-€\(Z) P\ DS 1 .
nductive load I L[N« [2aVeaV[ X1 [ X3 X5 | X7 X I[X1ax18] ]
Y  TRERECy g SR

Fuse 1 [ % [ [o [x20[x22]X24[X26] » [X30[X32[X34|X36] » [X40[X42[X44]X46] « |

Diode (for X17] o TX21]X23[x25[X27] « [X31]X33[X35]X37] e [X41]X43[X45[X47]|

commutation)

[Cs [ = Jvao[vaz[va4[yas] « [vao[v4z[vaa[yas] = |

1 | : ‘ \ [Y27]__JcomgY31[Y3a]v35]Y37fcom] Y A1[v43]Y45] Y 47]
PLC ; i i, i

[YO[YZ] = [Ya[Y6] « [vi0[vig] » [Vi4[vi6] o |v20[Y22[v24]v26|

£
o]

Interlock feomt] Y17 Y3 Jcome] Y5 T Y7 feomgY 1]y 13jcoma Y15]Y 17jcoms{Y21] Y23 Y25]
Loads, such as contactors for normal and reverse rotations, that $
must not be tumed on simuitaneously should have an interlock in the FX3u-1 28MD/ES(-A) 1

PLC program and an external interlock as shown below. L [s/SToviov] Xol X2 | X4 | X6 i X10[X12|X14|X16|X20[X22|X24|X26

L [ N | o [24Vi24V] X1 | X3 | X5 | X7 [X11]|X13]X15]|X17[X21]|X23| X256 7

1. External Wiring of Sink Output Type

Intertock / : |X30|X32]X34|X36|X40|X42|X44|X46 X50 X52|X54|X56|X60|X62|X64|X66[>—(70|X72|X74|X76| . I
rotation ntertac

tati nte [X27TXa1[ X33 X35 [X37] Xa 1 [ X43[X45]X47 [ X6 1| X63 X65] X567 X6 1] X63] X656 X67 X7 1 X7a| X75]X77]

S , Y44]v46[cove] Y51] V53] Y55] Y57] Y60[ Y62 YE4 Y6 Fowd Y71 V73]V 75] Y77
N S ‘ \ [eelvaslvar]vsolvsalvsavsecoms] veT] o3[ ves[ver]v ol Y72 ra[ Y76
Limit of reverse PLC output | i e e & i i e e e S ——— - =

fotation element [Yo T2 Jeome] Y5 [ Y7 [Y10[Yi2Jcome Yi5[Y17]Y20] Y22 Y24] Y26]come] Y31 [ Ya3] Y35] Y37] Y40[ Y42] \
[com] Y1 TY3] Ya | v6 Jcoms[Y11] Y413 Y14]Y16[coms[ Y21]Y23]Y25] Y27] Y30] Y32[ Y34]Yas[com]Y41]

@ Limit of normal

*1 FXau-128 M[CJ/ES(-A) does not have DC power supply.
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FX3u-16MT/CISS
'J_ S/S[OVXO X2 X4 X6] » | « | «
LN« PAXITX3[X61X7

| » |Y0|Y1|Y2|Y3|Y4|Y5|Y6|Y7| ]
o [+VOH-VI+VA+VH+ VA VH+VE+ V7] o

FX3u-32MT/C1SS
[ Z]s/s[ov] Xo[X2TXaT X6 IX10[X12[X14]x16] o |
[UTNT « AV X1 X3 X5 X7 [X11[X13[X15[X17]

[YoTv2] = [Ya[ V6] » [V10[Y1g] » [YidYie] o |
VO YA [ Y3a V[ Y5 [ Y7 VY Y 13l Va[Y 15]Y 17]

FX3u-48MT/C1SS

T = [S/S[0V] X0] X2] X4 | X6 [IXTOX12]X14] X16]X20[X22|X2A]X26] = |
[LINT s AV XT[ X3 X6 [ X7 PXIT[XA3[X15]X1 72 [X2a X25[X27]

[VoTV2] « [ YA V6] » IV10[Y12g] « [Vid[Yi6]Yoovee|vy24[Y2ol+V4}
GVO[ Y1 [ Y3 RV Y5 [ Y7 FVaY 11 Y13 Va[Y 18] Y 17]Y21] V23] Y25 Y27,

FX3u-64MT/C1SS
T [S/S[0V ] OV] X0 X2 ] X4 X6 [X10[X12]X14] X 16[X20] X2 2| X2A] X26 a0 X3 XGAX36] = |
[N « [2aV[2aV] X3 [ X3 X5 [ X7 [X11[X13[X15]X17]X21 X3 X5 X27]X31[X33[X35]X37]

[YoIva] = [Ya] V6] = [vio[via] = Jvia[vie] = [voo[vaz[voalv2evaoya2[vad[vas):Vs)
VO YT Y3 VAT Y5 L7 BVl 1alY 1R VaY 18]y 17]«valy21] Y23 v25]Y27]Y31]Y3a]Yas[Y37] -

FX3u-80MT/1SS
T IS/5[0V]0V] X0] X2 ] X4 ] X6 [X10[X12[X 141X 18]
(LN « [aV2aV[ X1 [ X3] X5 [ X7 XA [X13[X15]

[XT7] o [X21[X23[X25X27] » [X31[X33[Xa5]X37] * |x41|x43|x45|x47|

o JY30|Y32|Y34|Y36] e [Y40[Y42]Y44|Y46] o
s Y27] o |+V5Y31|Y33|Y35[Y37}+V6iY41|Y43|Y45| Y47

YOlY2| o [Y4]|Y6]| o JY10[Y12] o |Y14]Y16] e |Y20|Y22|Y24|Y26 s
+VO] Y11 Y3 V1 Y51 Y7 (+V2]Y11{Y13}+V3|Y151Y17]+V4 Y21|Y23] Y25

FX3u-128MT/ESS*2
T IS/STOV OV ] X0 ] X2 X4 | X6 [X10]X12]X14]X16]X20] X202 X24] X26]
[LI N » [2aV[24aV] X1 [ X3 X5 | X7 IX11[X13[X15]X17]X21 [ X2a[X25] 7

Ere———

--mn

- 4[Y26 --
+VO[ YT Y3 Y4 ] Y6 [+V2[Y11[Y13 Y14 Y16 +v4 Y21 Y23 Ys[va7 Y30 Y32 Y34[Y36[+Ve[Y41

*2 FX3u-128MT/ESS does not have DC power supply.

L1

This manual confers no industrial property rights or any rights of any other kind,
nor does it confer any patent licenses. Mitsubishi Electric Corporation cannot be
held r ible for any prob involving industrial property rights which may
oceur asa result of using the contents noted in this manual,

Warranty

Mitsubishi will not be held liable for damage caused by factors found not to be
the cause of Mitsubishi; machine damage or lost profits caused by faults in the
Mitsubishi products; damage, secondary damage, accldent compensation
caused by special factors unpredictable by Mitsubishi; d to prod

other than Mitsubishi products; and to other duties.

A For safe use

« This product has been manufactured as a general-purpose part for general
Industries, and has not been designed or mant d to be incorp din
a device or system used in purposes related to human life.

» Before using the pmducl for spacnal purposes such as nuclear power, electric
power, F 1t vehicles, consult with
Mitsubishi E!ecmc

» This product has been manufactured under strict quality control. However,
when installing the product where major accidents or losses could occur if the
product falls, install appropriate backup or failsafe functions in the system.

2% MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE : TOKYO BUILDING, 2-7-3 MARUNOUCHL, CHIYODA-KU, TOKYO 100-8310,

HIMEJI WORKS : B40, GHIYODA CHO, HIMEJI, JAPAN
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ASLUBNAY (Pneumatic cylinder) nszuongUIzAAoUN lunuaduasTlasazidou
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jﬂﬁ 4193 1J31fc‘f';mm;uﬁﬁma (Directional Control Valve)

NAIUANAANT (Directional Control  Valve) sziiuriinaruqugilnsaiai q 14
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Cliangas for the Beteswr

2 MITSUBISHI

PROGRAMMABLE CONTROLLERS

ELSES-F

FX3u SERIES PROGRAMMABLE
CONTROLLERS

HARDWARE MANUAL

STARTUP.AND
MAINTENANCE
PRECAUTIONS

ODANGER |

Manual Number | JY997D 18801

Revision E
fX 3U Date May 2006

This manual describes the part names, dimensions, mounting,
cabling and specifications for the product. This manual is extracted
from FX3Ugeries User's Manual - Hardware Edition. Refer to FX 3V
Series User's Manual - Hardware Edition for more details. Before
use, read this manual and manuals of relevant products fully to
acquire proficiency in the handling and operating the product. Make
sure to learn all the product information, safety information, and
precautions.

And, store this manual in a safe place so that you can take it out and
read it whenever necessary. Always forward it to the end user.
Registration

The company name and the product name to be described in this
manual are the registered trademarks or trademarks of each
company.

Eftective May 2006
Specifications are subject to change without notice.
© 2005 Mitsubishi Electric Corporation

Safety PrecaUt|on(Head these precautions before use.)
This manual classifies the safety precautions into two categories:

[<DDANGER] and [A\CAUTION

* Do not touch any terminal while the PLC's power is on.
Doing so may cause electric shock or malfunctions.

« Before cleaning or retightening terminals externally cut off all
phases of the power supply.

Failure to do so may cause electric shock.

« Make sure to connect the battery for memory backup correctly.
Do not charge, disassemble, heat, short-circuit, or expose the
battery to fire.

Doing so may rupture or ignite it.

e Before modifying or disrupting the program in operation or
running the PLC, carefully read through this manual and the
associated manuals and ensure the safety of the operation.

An operation error may damage the machinery or cause accidents.

STARTUP AND. T
MAINTENANCE

PRECAUTIONS ACAL{TIQN

o Tum off the power to the PLC before attaching or detaching the
memory cassette. If the memory cassette is attached or
detached while the PLC's power is on, the data in the memory
may be destroyed, or the memory cassette may be damaged.

» Do not disassemble or modify the PLC.

Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your locat Mitsubishi Electric distributor.

« Turn off the power to the PLC before connecting or disconnecting
any extension cable.

Failure to do so may cause equipment failures or malfunctions.

e Tum off the power to the PLC before attaching or detaching the
following devices.

Failure to do so may cause equipment failures or malfunctions.

- Disptay module, peripheral devices, expansion boards, and
special adapters

- Connector conversion adapter, extension blocks, and FX
Series terminal blocks

- Battery and memory cassette

Indicates that incorrect handling may cause

@DANGER hazardous conditions, resulting in death or
severe injury.

DISPOSAL
PRECAUTIONS /\CAUTION

Indicates that incorrect handling may cause

/\CAUTION| | hazardous conditions, resulting in medium or

stight personal injury or physical damage.

¢ Please contact a certified electronic waste disposal company
for the environmentally safe recycling and disposal of your
device.

Depending on the circumstances, procedures indicated by
may also cause severe injury.
It is important to follow all precautions for personal safety.

TRANSPORT AND
STORAGE
PRECAUTIONS

~/NCAUTION

¢ Before transporting the PLC, turn on the power to the PLC to
check that the BATT LED is off.
If the PLC is transported with the BATT LED on or the battery
exhausted, the battery-backed data may be unstable during
transportation.

¢ The PLCis a precision instrument. During transportation, avoid
impacts larger than those specified in Section 2.1. Failure to do
so may cause failures in the PLC.
After transportation, verify the operations of the PLC.

=1

Certification of UL, cUL standards

FX3u main units and input/output extension units/blocks supporting
UL, cUL standards are as follows:

UL, cUL registration number :E95239

Models : MELSEC FX3Ugerjas manufacture
FX3U-% AMR/ES(-A) FX3U-% *MT/ES( A)
FXau-* *MT/ESS
Where * *indicates:16,32,48,64,80,128
FX3U-x xMR/DS FX3U-% *MT/DS
FX3U-* *MT/DSS

Where * *indicates:16,32,48,64,80

FX3U-232ADP FXau-485ADP
FX3U-4AD-ADP FX3U-4DA-ADP
FX3U-4AD-PT-ADP  FX3U-4AD-TC-ADP
FX3U-4HSX-ADP FX3u-2HSY-ADP

Models : - MELSEC FX2Ngeries manufactured
FX2N-% xER-ES/UL  FXaN-* % ET-ESS/UL
Where * Xingicates:32,48
FX2N-48ER-DS FX2N-48ET-DSS
FX2N-48ER-UA1/UL
FX2N-8ER-ES/UL FX2N-8EX-ES/UL
FX2N-8EYR-ES/UL  FX2N-8EYT-ESS/UL
FX2N-8EX-UA1/UL
FX2N-16EX-ES/UL
FX2N-16EYT-ESS/UL

FX2N-16EYR-ES/UL

Compliance with EC directive(CE Marking )

This document does not guarantee that a mechanical system
including this product will comply with the following standards.
Compliance to EMC directive and LVD directive of the entire
mechanical system should be checked by the user / manufacturer.
For more details please contact the local Mitsubishi Electric sales
site.

Requirement for Compliance with EMC directive

The following products have shown compliance through direct
testing {(of the identified standards below) and design analysis
(through the creation of a technical construction file) to the European
Directive for Electromagnetic Compatibility (89/336/EEC) when used
as directed by the appropriate documentation.

Type : Programmable Controller (Open Type Equipment)

Models : MELSEC FX3Ugerjes manufactured

from May 1st, 2005 FX3U-* * MR/ES(-A)
Where * *ingicates:16,32,48,64,80
FX3U-4HSX-ADP  FX3u-2HSY-ADP
FX3U-FLROM-16  FX3U-FLROM-64L

FX3u-7DM
from June 1st, 2005 FX3u-232ADP FX3U-485ADP
FX3u-4AD-ADP FX3u-4DA-ADP

FX3u-4AD-PT-ADP FX3u-4AD-TC-ADP

FX3u-232-BD FX3u-422-BD

FX3u-485-BD FX3u-USB-BD

FX3u-FLROM-64  FX3u-CNV-BD
from November 1st, 2005 FX3U-* *MT/ES(-A)

FX3u-* *MT/ESS

Where * *indgicates:16,32,48,64,80

from February 1st, 2006  FX3U-128MR/ES(-A) FX3U-128MT/ES(-A)
FX3U-128MT/ESS
FX3u-*% *xMR/DS
FX3u-* *MT/DSS

Where * *indicates:16,32,48,64,80

Standard Remark

EN61131-2:2003 Compliance with all relevant aspects
Programmable controllers | of the standard.
- Equipment « Radiated Emissions
requirements and tests| e Mains Terminal Voltage Emissions
* RBF immunity
o Fast Transients
¢ ESD
.
.
.

FXau-x *MT/DS

Voltage drops anﬁ?ﬁﬁ?rrupnons
Conducted
Power magnetic fields

Models : MELSEC FX2Ngeries manufactured

from July 1st, 1997 FX2N-% % ER-ES/UL FX2N-* % ET-ESS/UL
Where * *indicates:32,48
FX2N-16EX-ES/UL  FX2N-16EYR-ES/UL
FX2N-16EYT-ESS/UL

from April 1st, 1998 FX2N-48ER-DS FX2N-48ET-DSS

from August 1st, 1998 FX2N-48ER-UA1/UL

from August 1st, 2005 FX2N-8ER-ES/UL  FX2N-8EX-ES/UL
FX2N-8EYR-ES/UL FX2N-8EYT-ESS/UL

For the products above, PLCs manufactured

before March 31st, 2002 are compliant with EN50081-2 (EN61000-
6-4) and EN50082-2

from April 1st, 2002 to Aprii 30th, 2006 are compliant with EN50081-
2 (EN61000-6-4) and EN61131-2:1994+A11:1996+A12:2000

after May 1st, 2006 are compliant with EN61131-2:2003

Standard Remark

EN61000-6-4:2001 Compliance with all relevant aspects
- Generic emission of the standard.
standard « Radiated Emissions

Industrial environment [, Mains Terminal Voltage Emissions
EN50081-2:1993

Electromagnetic
compatibility
EN50082-2:1995 Compliance with all relevant aspects
Electromagnetic of the standard.
compatibility * RF immunity
- Generic immunity + Fast Transients
standard » ESD
Industrial environment + Conducted
« Power magnetic fields

EN61131-2:1994 Compliance with all relevant aspects
of the standard.
¢ RF Immunity
Aﬂ'p mable controllers{e Fast Transients
- men « ESD

/A12:20Q8rements and tests|e  Damped oscillatory wave

EN61131-2:2003 Compliance with all relevant aspects
Programmable controllers | of the standard.
- Equipment ¢ Radiated Emissions
requirements and tests|e Mains Terminal Voltage Emissions
« RF immunity
« Fast Transients
« ESD
.
.
.

Voltage drops an§%ﬁﬁ-rupnons
Conducted
Power magnetic fields
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Requirement for Compliance with LVD directive

The following products have shown compliance through direct
testing (of the identified standards below) and design analysis
(through the creation of a technical construction file) to the European

Caution for Analog Products in use

The analog special adapters have been found to be compliant to the
European standards in the aforesaid manual and directive. However,
for the very best performance from what are in fact delicate
measuring and controlled output device Mitsubishi Electric would like

L=

Incorporated litems

Check if the following product and items are included in the package:

With terminal cover open

Directive for Low Voltage (73/23/EEC) when used as directed by the to make the following points; Product Manual Dust proof sheet
appropriate documentation. As analog devices are sensitive by nature, their use should be (1 sheet)
. considered carefully. For users of proprietary cables (integral with
Type : . Programmable Controller (Open Type Equipment) sensors or actuators), these users should follow those
Models : MELSEC FX3Ugeries manufactured N . .
from May 1st. 2005 FX3U-% X MR/ES(-A) mgnufgctgrers lrm_stallahon requirements. A E
y 1st, Mitsubishi Electric recommend that shielded cables should be used. - I
Where * * indicates:16,32,48,64,80 If NO other EMC protection is provided, then users may experience
from November 1st, 2005 FX3U-* *MT/ES(-A) temporary induced errors not exceeding +10%/-10% in very heavy
FX3u-x xMT/ESS industrial areas.
Where * *indicates:16.32 However, Mitsubishi Electric suggest that if adequate EMC
from February 1st, 2006 FXaU-128MIg/!|Ec§(-e:) +32:48,64.80 precautions are followed with general good EMC practice for the No. 2 : Name _
FX3U-128MT/ES(-A) users complete control system, users should expect normal errors 1. Outline [1] | Protective terminal covers (FX3U-OMO/O-A is excluded)
FX3u-128MT/ESS 8 specified In tgfmglal. [2] | Power supply, Input {X) terminals
-% % - -
\'qu o y R/PS - Sensitive analog cable should not be laid in the same trunking 1.1 Part names (3] | Terminal block mounting screws
ereé * X ndicates:16,32,48,64,80 or cable conduit as high voltage cabling. Where possible users (FX3U-16MOterminal block cannot be installed/removed)
should run analog cables separately. {1 [4] | Terminal names
Standard Remark - Good cable shielding should be used. When terminating the 12] {3]0] 5] | Output (v) terminals
EN61131-2:2003 The equipment has been assessed shield at Earth - ensure that no earth loops are accidentally Bl
Programmable controllers [as a component for fitting in a created. l
- Equipment suitable enclosure which meets the - When reading analog values, EMC induced errors can be e 1.2 External dimensions and weight
requirements and tests | requirements of EN61131-2:2003 smoothed out by averaging the readings. This can be achieved Riitrii o [11) - )
ither th h f o 3 2-¢4,5-diam mounting holes (FX3u-16ML], FXau-32ML1)
either through functions on the analog special adapter/block or 141 [12] 4-44,5-diam mounting holes (FX3u-48M[, FX3u-64ML] FX3u-80MLF X3u-128M00)
Models :MELSEC FX2Nggarias manufactured through a users program in the FX3Ugeries PLC main unit. ol ~388148883]- FXau-18M[] and FX3u-32MO do not have the (*)-marked mounting holes.
from July 1st, 1997 FX2N-* xER-ES/UL FX2N-* %xET-ESS/UL Assoclated manual \ Unit:mm(inches)
Where * *ingicates:32,48 exal et By ]
FX2N-16EYR-ES/UL manugﬁries PLC (main unit) comes with this document (hardware ] —— ‘-l- P _.;]:'.__. [13) 000008000
1 s | t MTSUBISH 5T e o
:rom :pnl 1511' 19?8 EXZN:BE: D; For a detailed explanation of the FXau_ . [ '“‘"“*""—‘_75;' Ed
f"°m ugust 1st, 1998 FX2N-48ER-UA1/UL information on “instructions for PLC  progflififhifr apias il No: Name S I P
rom August 1st, 2005 FX2N-8ER-ES/UL FX2N-8EYR-ES/UL extension unit/block, refer to the relevant documents. o ~fitigstgeesisass <)
[1] | Top cover 068600660
For the products above, PLCs manufactured Manual name Manual No. | "= Description [2] [ Battery cover B _T— S :
before March 31st, 2002 are compliant with IEC1010-1 N : S - - ) W1 9(0.36")
from April 1t, 2002 to April 30th, 2006 are compliant with EN61131- Z’;Z:{ssgﬁﬂae:u a JY997D16501 E"gfi‘f'.gst'.: Xagste._-l.e? PLC 13] | Speciat adapter connecting hooks (2 places) e " | seEagy TI*
2:1994+A11:1996+A12:2000 MODEL CODE: | Sheéctication detalls for VL, 14] | Expansion board dummy cover k Mounting hofe pitches
after May 1st, 2006 are compliant with EN61131-2:2003 - Hardwage Q9Rs16 | Wiring, installation, and
' ) Edition maintenance. [5] | RUN/STOP switch
Standard Remark FX3U/FXaUC . A [6] | Peripheral device connecting connector \ mm zlvr:éhes) MASS
IEC1010-1:1990 The equipment has been assessed genes . JY997D16601 | programming for basic/ {7} | DIN rail mounting hooks Model name | 1\ (inches): | Direct mounting (Welght):
as a component for fitting in a M':r?l::]mmmg MODEL CODE: | applied instructions STL/ [8] | Model name (abbreviation) hole pitches kg (Ibs)
Satety requirements for suitable enclosure which meets the N . 09R517 SFC programming and - = o
electrical equipment for requirements of IEC 1010-1: ;i:ﬂgﬁ;:gglfgn devices. [9] | Input display LEDs (Red) FXsu-16MO 180 (5.127) 103 (4.06") 0.6 (1.321bs)
Mf;’ﬁf?iﬁ?ﬁi control, and | 1990+A1:1992 i [10] | Terminal block covers FXau-32MO 150 (5.91") | 123(4.85") [ 0.65(1.43Ibs)
i J xplains N:N link, paraliel " T " g ”
- General requirements :A);nslg['%s[_)l;f: s | uve97D16901 |in|€ computer link,pno [11] | Extension device connecting connector cover FX3U-48MC] 182 (7.17) 155 (6.11") | 0.85(1.87lbs)
ENG1131211994 2008 | The equipment has been assessed Communication MOE))SIFE;iCS)DE: %"S"%‘;ﬂf‘gi’gr’:‘;ﬁg’:‘?" by Operation status display LEDs FX3u-64MO 220 (8.67") 193 (7.6") 1.00 (2.2lbs)
as a component for fiting in a Edition 232IF. POWER | Green [ On while power is on the PLC. FX3u-soMO 285(11.23") | 258(10.16") [ 1.20 (2.64lbs)
suitable enclosure which meets the p ; ¢ » o o "
Programmable controflers | requirements of ENG1131-2: gﬁﬁgé FX 3UC Y997D16701 Describes specifications for H2] RUN Green | On while the PLC is running. FX3u-128M0 350 (13.78") 323 (12.72") 1.80 (3.96Ibs)
?ﬁh:%% 1994+A11:1996+A12:2000, :2003 User'sManual | MODEL CODE; | 8nelog control and BATT | Red | Lights when the battery voltage drops. 1 FXau-126MO
: rements and tests - Analog Control 09R619 programming methods for Red | Flashing when a program error ocours. does not have DC power supply.
™ FX3Uy gx 3UCSeries PLC ERROR
Edition . P Installation
Red | Lights when a CPU error occurs. . . ] "
FXau S - «35-mm-wide DIN rail or Direct (screw) mounting (M4)
Caution for compliance with EC Directive Serie/sFX Jygo7Diego1 | EXplains the specifications [13] | Output display LEDs (Red)

Installation in Enclosure

Please use FX3UpLCs while installed in a shielded enclosure. PLCs
are open type equipment should be installed in enclosures when
used. This is not only for safety but for the shielding of noise. The
effect of noise-shielding by enclosures is important.

MODEL CODE: for positioning control of

FX3uy px 3UCSeries and
09R620 programming procedures

User's Manual
- Positioning
Control Edition

How to obtain manuals
For the necessary product manuals or documents, consult with the
Mitsubishi Electric dealer from where you purchase your product.
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- e ltem Specification =
2. Installation (general specifications) yysoen - E—
= humildity 5 to 95%RH (no condensation) when operating
As for installation of the input/output extension blocks, special
adapters and expansion boards, refer to FX3Ugeries User's Manual Conforms to EN 68-2-6
- Hardware Edition. Fre- | Accele- | Half
INSTALLATION R ratiog ampkiude
Hz, mm
PRECAUTIONS A\CAUTION | 19 | ) | O eepcaunt
— Vibration When 10to 57 - 0.035 forX, Y, Z: 10
» Use the product within the generic environment specifications resistance | installed times’ !
described in section 4.1 of this manual. onDIN |s7t0150] 4.9 - (80 min in
Never use the product in areas with excessive dust, oily smoke, rail each direction)
conductive dusts, corrosive gas (salt air, Cl2, H2S, SOz or NO2), When 101057 = 0.075
flammable gas, vibration or impacts, or exposed to high installed .
temperature, condensation, or rain and wind. directly  |57t0150] 9.8 -
If the product is used in such conditions, electric shock, fire, Y
malfunctions, deterioration or damage may occur. Shock Compliant with EN 68-2-27
« Do not touch the conductive parts of the product directly to avoid tesistance 4 (147 mM/s2pcceleration, Action ime: 11ms, 3 times by
failure or malfunctions. “| half-sine pulse in each direction X, Y, and Z)
« Install the product securely using a DIN rail or mounting screws. Nois By noise simulator at noise voltage of 1,000 Vp-p,
¢ Install the product on a flat surface. ' eosliss?a hoe noise width of 1 us, rise time of 1 ns and period of 30
If the mounting surface is rough, undue force will be applied to to 100 Hz
the PC b.o.ard, thereby causing p9nconformities. ] ) - ] 15KV AC for one
¢ When drilling screw holes or wiring, make sure cutting or wire Dielectric | minute
debris does not enter the ventilation slits. withstand Compliant with JEM-1021
Failure to do so may cause fire, equipment failures or voltage'ti 300V AC forone | o o ach terminals™
malfunctions, minige ground terminal ik
¢ Be sure to remove the dust proof sheet from the PLC's Insutation | 5MQor more by
ventilation port when installation work is completed. Failure to resistance”! [ 500V DC megger
m X : h -
. go s: ‘a :/hcauste m?' equabplment fa.nlt::es logm?"umt::;ns inout/ Class D grounding (grounding resistance: 100 Q
onnect the extension cavles, peripheral device cables, Input Grounding.~|less) <Common grounding with a heavy electrical
output cables and battery connecting cable securely to their tem is not allowed.>"2
designated connectors. AP o) aloweld
Unsecured connection may cause malfunctions. Working Free from corrosive or flammable gas and excessive
« Tum off the power before attaching or detaching the following atmosphere | conductive dusts
devices. Working e .
Failure to do so may cause device failures or malfunctions. altittide Compliant with IEC61131-2 (<2000m)"3
- Peripheral devices, display modules, expansion boards and
special adapters *1
- Extension units/blocks and the FX Series terminal block
- Battery and memory cassette Terminal 2'3:39“‘:;:,0 . ::::'s'z:::;
Notes Between power supply
terminal (AC power) and 15 kv AC for
e When a dust proot sheet is supptied with an extension unit/ ground terminal one minute
block, keep the sheet applied to the ventilation slits during
installation and wiring work. Between power supply 500V AC for
« To prevent temperature rise, do not install the PLC on a floor, a terminal (DC. power) and one minute
ceiling or a vertical surface. ground terminal
Install it horizontally on a wall as shown in section 2.2. Between input terminal
* Keep a space of 50 mm (1.97") or more between the unit main (24V DC) and ground 500V AC for | SMQqr more by
body and another device or structure (part A). Instali the unit as terminal onggrntig 500V DC megger
far away as possible from high-voltage lines, high-voltage -
devices and power equipment. Between outputterminal | | ¢\ Ac for
(relay) and ground . A
terminal one minute
WIRING
PRECAUTIONS @DANGER Between output terminal | oo\ Ao ¢
{transistor) and ground one mi nut:r

Cut off all phases of the power supply extemally before
installation or wiring work in order to avoid damage to the
product or electric shock.

terminal

2.1 Generic specifications [Main unit}
-
tem Specification
Ambient 0 to 55°C (32 to 131°F) when operating and -25 to

temperature75°C (-13 to 167°F) when stored

For dielectric with stand voltage test and insulation
resistance test of each product, refer to the following manual.

~» Refer to FX3Useries User's Manual - Hardware Edition.
*2 For common grounding, refer to section 3.3.

*3 The PLC cannot be used at a pressure higher than the
atmospheric pressure to avoid damage.

L1

2.2 Installation location

Install the PLC in an environment conforming to the generic
specifications (section 2.1), installation precautions and notes.

For more details, refer to FX3u Series User's Manual - Hardware
Edition.

Installation location In enclosure

-

12

Space in enclosure

Extension devices can be connected on the left and right sides of the
main unit of the PLC.

If you intend to add extension devices in the future, keep necessary
spaces on the left and right sides.

Configuration without extension cable

FX3U
Serles
main

"unit

(]
FX2N-16EYT
-ESS/UL:

g |
5
(7}
W

FX2N-16EX

B2 50mm (1.97%)

Configuration in 2 stages with extension cable

FX3u.Serles
main_unit

Another.
equipment.

FX2N-16EYT-ESS/UL
FX2N-16EYR-ES/UL

FX3u-4AD-ADP
| FXeN=16EX-ES/UL

Inputioutput | € 1 o -FXON-65EC
il powered 2 1S ‘FXON-3OEC
2| extension |z | 2
B unit P é Another
.' i T equipment
A

> 50mm (1.97")

Another equipment

2.2,1 Affixing The Dust Proof Sheet
The dust proof sheet should be affixed to the ventilation port before
beginning the installation and wiring work.
- For the affixing procedure, refer to the instructions on the
dust proof sheet.
Be sure to remove the dust proof sheet when the installation and
wiring work is completed.

2.3 Procedures for installing to and detaching from
DIN rail

The main unit can be installed on a DIN46277 rail [35 mm (1.38")
wide].

2.3.1 Installation

1) Connect the expansion boards and special adapters to the main
unit.

2) Push out all DIN rail mounting hooks (below fig.A)

Sl T

o

a2

3) Fit the upper edge of the DIN rail
mounting groove {right fig.C)
onto the DIN rail.

4) Lock the DN rail mounting hooks {betow fig.D) while pressing the
PLC against the DIN rail.

nidng =]l

2.4 Procedures for installing directly (with M4
screws)

The product can be instatled directly on the panel (with screws).
2.4.1 Mounting hole pitches

Refer to the External Dimensions (section 1.2) for the product's
mounting hole pitch information.
As for the details of the mounting hole pitches for extension unit/
block and special adapters, refer to the following manual.

- Refer to FX3Ugeries User's Manual - Hardware Edition.

2.4.2 Installation

1) Make mounting holes in the
mounting surface referring to
the external dimensions
diagram.

2) Fit the main unit (A in the right

figure) based on the heles, and
secure it with M4 screws (B in
the right figure).
The mounting hole pitches and
number of screws depend on
the product. Refer to the
external dimensions diagram.






