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This manual describes the part names, dimensions, mounting, and specifications
of the product. Before use, read this manual and the manuals of all relevant
products fully to acquire proficiency in handling and operating the product. Make
sure to learn all the product information, safety information, and precautions.
Store this manual in a safe place so that it can be taken out and read whenever
necessary. Always forward it to the end user.
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The company and product names described in this manual are registered
trademarks or the trademarks of their respective companies.
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Specifications are subject to change without notice.
© 2012 Mitsubishi Electric Corporation
Safety Precautions (Read these precautions before use.)
This manual classifies the safety precautions into two categories:

[/AWARNING| and [A\CAUTION].

Indicates that incorrect handling may cause hazardous
conditions, resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous
conditions, resulting in medium or slight personal injury
or physical damage.

Depending on the circumstances, procedures indicated by |[/ACAUTION| may
also cause severe injury.

Compliance with EC directive (CE Marking)

This note does not guarantee that an entire mechanical module produced in
accordance with the contents of this note will comply with the following standards.
Compliance to EMC directive and LVD directive for the entire mechanical module
should be checked by the user/manufacturer. For more information please consult with
your nearest Mitsubishi product provider.

Regarding the standards that comply with the main unit, please refer to either the FX
series product catalog or consult with your nearest Mitsubishi product provider.
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 (2014/30/EU) when
used as directed by the appropriate documentation.

Attention

This product is designed for use in industrial applications.

Type: Programmable Controller (Open Type Equipment)
Models:  MELSEC FX3U series manufactured
from September 1st, 2012 FX3uU-1PG

Standard
EN61131-2: 2007

Remark

Compliance with all relevant aspects of the

Programmable controllers standard.
- Equipment requirements | EMI
and tests ¢ Radiated Emission » Conducted Emission
EMS

« Radiated electromagnetic field o Fast transient burst
o Electrostatic discharge « High-energy surge
« Voltage drops and interruptions e Conducted RF
« Power frequency magnetic field

Caution for EC Directive
 Installation in Enclosure
Programmable logic controllers are open-type devices that must be installed and
used within conductive control cabinets. Please use the programmable logic
controller while installed within a conductive shielded control cabinet. Please secure
the cabinet door to the control cabinet (for conduction). Installation within a control
cabinet greatly affects the safety of the system and aids in shielding noise from the
programmable logic controller.
* Control cabinet
- The control cabinet must be conductive.
- Ground the control cabinet with the thickest possible grounding cable.
- To ensure that there is electric contact between the control cabinet and its door,
connect the cabinet and its doors with thick wires.
In order to suppress the leakage of radio waves, the control cabinet structure
must have minimal openings. Also, wrap the cable holes with a shielding cover
or other shielding devices.

A

*1 An FX2NC-CNV-IF or FX3UC-1PS-5V is necessary to connect the FX3U-1PG
with the FX3uc PLC.

*2 An FX5-CNV-BUS or FX5-CNV-BUSC is necessary to connect the FX3U-1PG
with the FX5U/FX5UC PLC.
1.2 Incorporated Items
Check to ensure the following product and items are included in the package.

Included Item

FX3u-1PG 1 unit
Special unit/block No. label 1 sheet
Dust proof protection sheet 1 sheet

1 manual each

Manuals (Japanese version, English version) (This manual)

1.3 External Dimensions and Part Names

Without top cover
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Unit: mm (inches)
MASS (Weight): Approx. 0.2 kg (0.44 Ibs)
[1] Status LEDs (red) [6] DIN rail mounting groove
(DIN rail: DIN46277,
35 mm (1.38") width)
[2] Extension cable [7]  DIN rail mounting hook
[3] Power LED (green) [8] Terminal block (M3 screw)
[4] Direct mounting hole [9] Extension connector

2 holes of $4.5 (0.18")
(mounting screw: M4 screw)

[5] Name plate
1.4 Status LEDs

1.5 Terminal Layout
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feninal Description
name
VIN Power terminal for pulse output
COMO | Common terminal for pulse output
FP Terminal which outputs forward pulse or pulse train
RP Terminal which outputs reverse pulse or direction signal
PGO- Input terminal for zero point signal
PGO+ Power terminal for zero point signal
comM1 Common terminal for CLR signal output
CLR Terminal for CLR signal output
SIS 24V DC power terminal for STOP input and DOG input
STOP Terminal for STOP input or interrupt input 1
DOG Terminal for DOG input or interrupt input 0

Terminal block screw size and tightening torque

Terminal block screw: M3 screw

Tightening torque: 0.5 to 0.8 Nem

Do not tighten the terminal block mounting screws with a torque outside the
above-mentioned range. Failure to do so may cause equipment failures or
malfunctions.

For details on the wiring needed to connect to the terminal blocks shown in the

o " - The gap between the control cabinet and its door must be as small as possible LED LED figure above, refer to the following manual. 5
Itis |mp0|:tant to follow all precautions for personal safety. by attaching EMI gaskets between them. Pt forid Status Description . _s Refer to FX3U-1PG User's Manual.
Associated Manuals play 2. Installation
— I~ OFF 5V DC is not being supplied from the PLC For details on installation, refer to the following manual.
Manual name Manual No. Description Shielding cover POWER | Green _, Refer to FX3U-1PG User's Manual
JY997D47301 Shielded cable ON 5V DC is being supplied from the PLC -
FX3uU-1PG ) Describes details of the FX3U- - INSTALLATION
User's Manual MoggE;ngDE' 1PG pulse output block. STOP Red OFF STOP input OFF PRECAUTIONS AWARN|NG
ON STOP input ON -
FXGU Series JYSGTDTBS0T | Expains the FXaU Seris PLC o 150G mputoFF T e e i ealaon ot
User’s Manual MODEL CODE: | specifications for I/O, wiring, Wires'! EMI gasket DOG Red
- Hardware Edition 09R516 installation, and maintenance. . . L i
*1 These wires are used to improve the conductivity between the door and control ON DOG input ON INSTALLATION &CAUT'ON
FX3UC Series JY997D28701 | Explains the FX3UC Series PLC cabinet. OFF | Zero point signal OFF PRECAUTIONS
User's Manual MODEL CODE: | specifications for I/O, wiring, « Note for compliance with EN61131-2: 2007 PGO Red oN Z e Sianal ON « Use the product within the generic environment specifications described in PLC main unit
- Hardware Edition 09R519 installation, and maintenance. General note on the use of the power supply cable. ©ro point signa 'h?:\;‘graL(sgiw;vs;gdidc‘:lz\n;reas with excessive dust, oily smoke, conductive dusts, corrosive
FX3S/FX3G/FX3GC/ The FX3U-1PG unit requires that the cable used for power supply is 30 m or less. OFF Forward pulse or pulse train interrupted gas (salt air, CI2, H2S, SO2 or NO2), flammable gas, vibration or impacts, or expose it to high
. . . . . d
FX3U/FX3UC Series |  JY997D16601 | Describes PLC programming for * The shield of the twisted pair cable used for the FP, RP, PG0, and CLR signal wires PP | R I Ficker [Forward pulses or pulse train is being output e prodact  uaog 1 Such comamane, slectic shock, fire, malfunctions, deterioration or
Programming Manual | MODEL CODE: | basic/applied instructions and should be grounded at both ends of the cable. « Do Tt tough i Gicctiv parts of e produck direct. Doing s0 mey cause device fallures
- Basic & Applied 09R517 devices. « Please attach a ferrite core less than 200 mm from the other end of the FP, RP, OFF Reverse pulse or directional output interrupted or malfunctions. P P ¥ 9 Y
Instruction Edition PGO, and CLR signal wires. The ferrite core should be a product equivalent to RP Red Fiicker | Reverse pulses is being output « Install the product securely using a DIN rail or mounting screws.
- « Install the product on a flat surface. If the mounting surface is rough, undue force will be
MELSEC iQ-F FX5S/ Describes the details of hardware of ZCAT3035-1330 by TOK Corp. o — —— Wﬁ“edd'ql*ﬁe PC board, thereby causing noncoq;OQmﬁlgs ; ’ debris do not enter th
PUIEXSUEXaUG | SHOBASZENG | e el e uing | Compliance with UKCA marking N_| Biroctional ouput I being outpt Wit i s ks g, e e i g 230 g bt fo ot e e
User's Manual 09R584 performance specifications, wiring, The requirements for compliance with UKCA marking are the same as that with EC OFF | CLR signal is not output . Sg;;{:é‘a ’E’;fxztged%“:é%g‘;’:;‘f:é ;‘f:’e"‘e‘ga;”';g‘st‘é;m'r':g%? fﬂ";sm‘:’r:‘;‘r‘og‘:‘a"a“"" work is
(Hardware) installation, and maintenance. directive (CE marking). CLR Red - —— « Make sure to attach the top cover, offered as an accessory, before turning on the power or
. ON CLR signal is being output initiating operation after installation or wiring work. Failure to do so may cause electric shock.
. 1. Introduction - « Connect extension cables securely to their desi Loose may
How to obtain manuals OFF Operating normally cause malfunctions.
For product manuals or documents, consult with the Mitsubishi Electric dealer FX3U-1PG Pulse Output Block (hereinafter referred to as FX3U-1PG) is a special _
from who you purchased your product. function block that can output a maximum 200 kHz pulse train and drive one servo ERR Red Flicker | Error occurred 2.1 Connection with PLC
motor or stepping motor through the servo amplifier or stepping motor driver. Th . : . . " . "
ee . - . ON CPU error occurred e FX3U-1PG connects on the right side of an PLC main unit or extension units/
Certlflcatl_on of UL., cUL standards — For system configuration, refer to FX3U-1PG User's Manual. blocks (including special function units/blocks). For connection fo an FX3UC
FX3U-1PG units comply with the UL standards (UL, cUL). 1.1 Major Features of the FX3u-1PG Series PLC or FX2NC Series extension block, an FX2NC-CNV-IF or FX3uc-1PS-
UL, cUL File Number: E95239 PP : . 5V is required. For connection to an FX5U/FX5UC PLC, an FX5-CNV-BUS or
" . . ; " 1) FX3U-1PG controls the positioning operation of one servo motor or steppin . . . -
Regarding the standards that comply with the main unit, please refer to either the ) motor per unit P 9 op pPing FX5-CNV-BUSC is required. For details, refer to the respective PLC manual.
FX series product catalog or consult with your nearest Mitsubishi product provider. L : — Refer to FX3U Series User's Manual - Hardware Edition.
2) Apulse train of max. 200 kH'Z can be'output. (t{ansmtor output) — Refer to FX3uc Series User's Manual - Hardware Edition.
3) The connected FX3U/FX3UC™/FX5U"/FX5UC 2PLC reads/writes the positioning — Refer to the MELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual
data from/to the FX3U-1PG. (Hardware).
2.2 Mounting 3.2 General Specifications \tem Specification 3.7 Wiring Precautions
The product is mounted by the following method. Items other than the following are equivalent to those of the PLC main unit. - 1) The power supply used for FP, RP, PGO, and CLR should be separate from
« DIN rail mounting For general specifications, refer to the manual of the PLC main unit. Signal voltage 5to24VDC the power supply used for the other signals.
* Direct mounting (mounting screw: M4 screw) — For details, refer to the FX3U Series User's Manual - Hardware Edition. Input current 20 mA or less 2)In an environment with a lot of noise, when malfunctions such as position
For details, refer to the respective PLC manual. — For details, refer to the FX3ucC Series User's Manual - Hardware Edition. gap occur, the influence of noise may be mitigated with the following
— Refer to FX3U Series User's Manual - Hardware E N — For details, refer to the MELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC ON current 4.0 mA or more measures.
— Refer to FX3UC Series User's Manual - Hardware Edition. User's Manual (Hardware). o Attach a noise filter (TDK-Lambda Corp. MXB-1210-33 or similar) on the
— Refer to the MELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual Tom Specmcation G 2 OFF current 0.5mAor less FX3U-1PG power supply line, one on the end nearest the servo amplifier,
Hardware). roup i
. . ( ) " — Signal form NPN open collector transistor and one on t.he end nearest the power supply unit. L
3. Specification Dielectric withstand | £\, AG for one minute « Attach a ferrite core (TDK Corp. ZCAT3035-1330 or similar) to the VIN, FP,
voltage i i RP, PGO, and CLR signal wires, on the end nearest the servo amplifier.
For details on specifications, refer to the following manual. 9 - - Bﬁ)ﬁ]m:\ze‘re]rfnliln:rmmals and Response ime | 4 s or more 9 P
— Refer to FX3U-1PG User's Manual. Insutation 5 MQ or higher by 500 V DC | 9 Circuit insulation | Photo-coupler insulation
resistance insulation resistance tester
DESIGN e — -
PRECAUTIONS /\WARNING 3:3_Power Supply Specifications _ Ty o H T s B R TR AR | Mo 7
+ Make sure to have the folowing safety dicus outside of e PLC 10 ensure safe system Item Specification 3.5.2  Input wiring example
operation even during external power supply problems or ailure. h
O)lh’ﬁrwwse, malfunft\grrs rnary| c?puuse ser\ousyacc\dents. Input signal (2:4 v DtC +10% fion 40 mA or | FX3u-1PG 15
1 ost importantly, have the following: an emergency stop circuit, a protection circuit, an urrent consumption MmAoor less . ie @ - ie f ins
interlock c\rcuityfor opposite mover%ems (sucrg\ as l:wrmpal Vs, reverge rotation), and an P Note: This 5ymb01 mark is for China Only'
interlock circuit (to prevent damage to the equipment at the upper and lower positioning For pulse output: 5 to 24 V DC Current
limits) tion 35 mA or less g 3
2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self- Drive power | Output signal consumptic ) EHAEMFRMLHR, SH®, SAN
dla nos\s all outputs are turned off. Also, when an error that cannot be detected by the For CLR signal: 5 to 24 V DC Current consumption . o .
€'CPU occurs m an inpui/output control block, output control may be disabled. supply 20 mA or Ie%s P AP TS A FEOMR I ARR, S, SHEMmI TR
Exlernha\ circuits and mechanisms should be designed to ensure safe machinery operation DTT
in such a case. i °
3) Note that when an error occurs in a relay, triac or transistor output device, the output could 5VDC (_:urrem c_onsumpnon 150 mA N
be held either on or off. For output signals that may lead to serious accidents, external Inner control (Power is supplied through the extension cable e ) e Ay T T A
circuits and mechanisms should be designed to ensure safe machinery operation in such from the PLC.) P EYIR AR R
3.4 Performance Specifications Servo amplifier HEYFR
DESIGN — -
PRECAUTIONS ACAUTION Item Specification Cg?,[.eolf?gg + ST AT
i - il 78 s = T
« Make sure to observe the following precautions in order to prevent any damage to the Number of control axes One axis PGO+ [ S\ v F | ! | R | \m,% Z R N
machinery or accidents due to abnormal data written to the PLC under the influence of noise: - | | (Pb) | (Hg) | (Cd) | (Cr(v1)) | (PBB)
1) Do not bundle the main circuit line together with or lay it close to the main circuit, high- Created by sequence programs (using FROM/TO PGo- =L 2 (PBDE)
voltage line or load line. itionif i i i ifi i
arwise, noiee disturbance and/or surge induction are likely to take place. As a Positioning program instruction or direct Sp‘?c'f'cat_'on of }?e buffer | F— N e ololo o 0 0
gulﬁelm‘e Iay‘the control line at least 100mm (3.94") or more away from the main circuit or memory etc. on the MOV instruction etc. ') = ] g e Ju
igh-voltage lines.
2) Srgound ‘(hge shlf\d wire or shield of a shielded cable. Do not use common grounding with Method Increment, Absolute ﬁ%”%ﬁ EFEU%*& X O O O O O
eavy electrical systems ificati iri
« Install module so thar excessive force will not be applied to the terminal blocks. Unit LS. um. 102 inch. mde 3.6 Output specifications and wiring example
Failure to do so may result in wire damage/breakage or PLC failure. » KM, , 9 3.6.1 Output specifications RERARIEST/T 1136411058 5] .
Unit
P 1, 10, 100, 1000-fold
WIRING ficati e ! i i — e g 1 e 2 2] - SN -An /T ORETe
PRECAUTIONS /\WARNING mogneetor ftem Specification O BRI BAFAE LA I bRl & R LG/ T 26572
Range -2,147,483,648 to 2,147,483,647 PLS FP: Forward pulse or pulse train HUE IR RSk DT
« Make sure to cut off all phases of the power supply externally before attempting wiring work. Positioning - — - - Output Group 1 ’ )L‘? . ?BEAE%Q /L Fe - U S
Failure to do so may cause electric shock or damage to the product. Operation speed | Hz, cm/min, inch/min, 10deg/min signal RP: Reverse pulse or direction signal X RN ZA TR E DL 5 — S bR i & i H GB/ T
TG Output frequency | 1 Hz to 200 kHz name Group 2 CLR: CLR signal 265728 5E M PR oK .
PRECAUTIONS NPT Acceleration) | 1SSyl eceleratonideceleraton Output form Transistor ST of R 2% KM 6B/ T15969. 2
« Connect the DC power supply wiring to the dedicated terminal described in this manual. eceleration | Approximate S-shaped acceleration/deceleration: E
If an AC power supply is connected to a DC inputioutput terminal or DC power supply terminal, rocess : orward (FP) and reverse (RP) pulse or pulse
the PLG will oum out. P 110 5,000 ms Output system (PLS) with direction (DIR) can be selected.
« Make sure to attach the top cover, offered as an accessory, before turning on the power or o o ;
initiating operation after installation or wiring work. PR " " otor system: 1 ms or less
Failuro Jo.00, 50 méty Cause slecinG Shock. Positioning | Starting time Maching system: 2 me or less Output frequency | 1 Hz to 200 kHz
« When drilling screw holes or wiring, make sure that cutting and wiring debris do not enter the . Rated load volt: 5t024 V DC
ventilation slits. Failure to do so may cause fire, equipment failures or malfunctions. - - 8 points (taken from either the input or output points Group 1 ated load voltage °
« Make sure to properly wire the extension equipment in accordance with the following Number of I/O occupied points of the PLC) P Max. load current 20 mA or less
precautions. Failure to do so may cause electric shock, equipment failures, a short-circuit, wire :
breakage, malfunctions, or damage to the product. - o *1 For details of other applied instructions and methods, refer to the FX3S/FX3G/ VIN current 510 24 V DC 35 mA or less
- The dlsposa\ size of the cable end should follow the dimensions described in the manual. FX3GC/FX3U/FX3UC Programming Manual. consumption
- Tightening torque should follow the specifications in the manual.
3.5 Input specifications and wiring example Output ON voltage | 1.0V or less
DISPOSAL 3.5.1 Input specifications : -
PRECAUTIONS &CAUTlON put sp Operation display | LED ON at output ON
Item Specification i
« Please contact a certified electronic waste disposal company for the environmentally safe G Output form Transistor This manual confers no industrial property rights or any rights of any other kind
recycling and disposal of your device. STOP: Decelerati top input d for int t idth: - . - . . . ’
s e input of ;ft::qr; ?:n?mo;nlgi‘:)sﬁli-ol:lsineg, I(;rtér;rﬁgrg- Output system Pulse (Output pulse width: 20 ms) nor does it confer any patent licenses. Mitsubishi Electric Corporation cannot be
TRANSPORTATION AND speed positioning operation Rated load voltage |5 to 24 V DC held responsible for any problems involving |qdus_tr|al property rights which may
STORAGE PRECAUTIONS ACAUT|ON Group 2 occur as a result of using the contents noted in this manual.
Group 1 DOG: Used for DOG input of DOG type mechanical Max. load current | 20 mA or less
« The PLC is a precision instrument. During transportation, avoid impacts larger than those Input zero return operation or used for interrupt input of Output ON voltage | 1.5 V or less Warranty
specified in the general specifications of the PLC main unit manual by using dedicated signal External command positioning, Interrupt 1-speed ; Exclusion of loss in opportunity and secondary loss from warranty liability
boxes and sh ing palettes. Failure to do so may cause failures in the name positioning, Interrupt stop, Interrupt 2-speed Operation display LED ON at output ON Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to:
PLC. After transportation, verify operation of the PLC and check for damage of the mounting positioning operation (1) Damages caused by any cause found not to be the responsibility of Mitsubishi.
part, etc. . - ) - ]
PG0: Zero pointsignal input 362 Oupuwiing example (5)Speci damages and seondar damags wheter reseeale oo, compareeton o
i Group 2 Used for DOG type mechanical zero return - ifi !
3.1 Applicable PLC P operation yp FX3u-1PG | |—+1 . Servo amplifier accidents, and compensation for damages to products other than Mitsubishi products.
L Maximum number of (4) Replacement by the user, maintenance of on-site equipment, start-up test run
Model name Applicability connectable units Signal voltage 24V DC ! ) VIN T p—— and other tasks.
(Power is supplied from S/S terminal.) —1 S o eae 2
FXsU Series PLC | Ver. 2.20 and later™® 8 units Ay —— [ P /\ For safe use
nput curren 0m
FX3UC Series PLC™" | Ver. 2.20 and later™ 6 units COMO
C ON current 4.5 mA or more ’Jr ol « This product has been manufactured as a general-purpose part for general
FX5U PLC™2 From first production 8 units RP . . ) . .
OFF current 1.5 mAor less industries, and has not been designed or manufactured to be incorporated in
FX5UC PLC™? From first production 6 units - a device or system used in purposes related to human life.
Group 1 . No-voltage contact input . Cable length: « Before using the product for special purposes such as nuclear power, electric
*1 An FX2NC-CNV-IF or FX3UC-1PS-5V is necessary to connect the FX3U- Signal form Sink input: NPN open collector transistor S or ohs power, aerospace, medicine or passenger movement vehicles, consult with
1PG with the FX3UC PLC. Source input: PNP open collector transistor i com1 Mitsubishi Electric.
Ay N . o
*2 An FX5-CNV-BUS or FX5-CNV-BUSC is necessary to connect the FX3U- R } DOG input: 1 ms CLR :04—‘ * This product has been manufactured under strict quality control. However
1PG with the FX5U/FX5UC PLC. esponse time | g16p inout: 4 ms when installing the product where major accidents or losses could occur if the
3 Th . b be checked b di he | h digi ¢ | 1 product fails, install appropriate backup or failsafe functions in the system.
d e Vegé%’:ﬂ';gg}:; can be checked by reading the last three digits o Circuit insulation | Photo-coupler insulation
evice .
Operation display | LED ON at input ON MITSUBISHI ELECTRIC CORPORATION

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



