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Introduction

This manual is called MITSUBISHI CNC 700 Series CONNECTION MANUAL and covers the
items related to installation, connection and maintenance of this NC unit. Read this manual

thoroughly before using. For safe use, fully understand "Precautions for Safety" on the next
page first.

Be sure to keep this manual always at hand.

Details described in this manual:

/\ CAUTION

& For items described as "Restrictions" or "Usable State" in this manual, the instruction
manual issued by the machine tool builder takes precedence over this manual.

/\ Items that are not described in this manual must be interpreted as "not possible".

A\ This manual is written on the assumption that all option functions are added. Confirm the
specifications issued by the machine tool builder before use.

A\ Refer to the Instruction Manual issued by each machine tool builder for details on each
machine tool.

/\ Some screens and functions may differ depending on each NC system (or version), and
some functions may not be possible. Please confirm the specifications before use.

The numerical control unit is configured of the control unit, display unit, operation board, servo drive
unit, spindle drive unit, power supply unit + driver, servomotor, and spindle motor, etc.

In this manual, the following items are generically called the "controller".
« Control unit

« Display unit
« Operation board
« Numerical control unit peripheral devices (input/output unit, safety unit)

In this manual, the following items are generically called the "drive unit".
« Servo drive unit

« Spindle drive unit
« Power supply unit + driver

In this manual, the following items are generically called the "motor".
« Servomotor
« Spindle motor



Precautions for Safety

Always read this manual and enclosed documents before installation, operation, maintenance

and inspection to ensure correct usage. Thoroughly understand the basics, safety information
and precautions of the devices before using.

This manual classifies the safety precautions into "DANGER", "WARNING" and "CAUTION".

/\ DANGER

/\ WARNING

/\ CAUTION

When the user could be subject to imminent fatalities or
serious injuries if handling is mistaken.

When the user could be subject to fatalities or serious
injuries if handling is mistaken.

When the user could be subject to minor or moderate

injuries or the property could be damaged if handling is
mistaken.

Note that the items under A CAUTION" could lead to serious consequences as well
depending on the situation. Please follow all items listed in "Precautions for Safety" as they

are equally important.



For Safe Use

This product is not designed or manufactured on the assumption that the product will be
used for the equipment or systems that are to be subject to any fatal consequences.
Please inquire our customer service department about any particular usage other than the
normal usage as a machine tool.

1. ltems related to prevention of electric shocks

/\ WARNING

Do not open or remove the front cover while the power is ON or during operation. The high voltage
terminals and charged sections will be exposed, and this could result in electric shocks.

Do not remove the front cover even when the power is OFF, except for the wiring works or periodic
inspections. The inside of the controller and drive unit are charged, and this could result in electric
shocks.

Always wait at least 15 minutes after turning the power OFF. Then, check the voltage with a tester,
etc., before wiring works, inspections or connecting with peripheral devices. Failure to observe this
could result in electric shocks.

Earth ground the controller, drive unit and motor according to the local laws. (In Japan, ground the
200V Series input products with Class C or higher protective grounding and the 400V Series input
with Class D or higher protective grounding.)

All wiring works, maintenance and inspections must be carried out by a qualified technician. Failure
to observe this could result in electric shocks. Contact your nearby Service Center or Service Station
for replacing parts and servicing.

Wire the controller, drive unit and motor after installation. Failure to observe this could result in
electric shocks.

Do not operate the switches with wet hands. Failure to observe this could result in electric shocks.

Do not damage, apply excessive stress, place heavy things on or sandwich the cables. Failure to
observe this could result in electric shocks.

Insulate the power lead using a fixed terminal block. Failure to observe this could result in electric
shocks.
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2. Items related to prevention of fire

/\ CAUTION
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Install the controller, drive unit, motor and regenerative resistor on non-combustible material.
Installation directly on or near combustible materials could result in fires.

If any malfunction in the unit is observed, shut off the power at the unit's power supply side.
Continuous flow of large current could result in fires.

Install an appropriate no fuse breaker (NFB) and contactor (MC) on the power input section of the
drive unit and configure the sequence that shuts the power off upon drive unit's emergency stop or
alarm.

When a breaker is shared for multiple power supply units, the breaker may not function upon
short-circuit failure in a small capacity unit. Do not share a breaker for multiple units as this is
dangerous.

Incorrect wiring and connections could cause the devices to damage or burn.

3. Items

related to prevention of bodily injury or property damage

/\ DANGER

A

When transporting or installing a built-in IPM spindle or linear servomotor, be careful so that your
hand or property will not be trapped in the motors or other metal objects. Also keep the devices with
low magnetic tolerance away from the product.

/N\ CAUTION
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Do not apply voltages to the connectors or terminals other than voltages indicated in the connection
manual for the controller or specifications manual for the drive unit. Failure to observe this could
cause the devices to rupture or damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables
to the indicated connectors or terminals.

Incorrect polarity (+ -) could cause the devices to rupture or damage, etc.

Persons wearing medical devices, such as pacemakers, must stay away from this unit. The
electromagnetic waves could adversely affect the medical devices.

Fins on the rear of the unit, regenerative resistor and motor, etc., will be hot during operation and for
a while after the power has been turned OFF. Do not touch or place the parts and cables, etc. close
to these sections. Failure to observe this could result in burns.

Do not enter the machine’s movable range during automatic operation. Keep your hands, feet or
face away from the spindle during rotation.




4. General precautions
Always follow the precautions below. Incorrect handling could result in faults, injuries or electric shocks, etc.

(1) Transportation and installation

/\ CAUTION
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Correctly transport the products according to the mass.

Use motor’s suspension bolts to transport the motor itself. Do not use it to transport the motor after
installation onto the machine.

Do not stack the products exceeding the indicated limit.

Do not hold the cables, shaft or detector when transporting the motor.

Do not transport the controller or drive unit by suspending or holding the connected wires or cables.

Do not hold the front cover when transporting the unit, or the front cover could come off, causing the
unit to drop.

Install on a non-combustible place where the unit’s or motor’'s mass can be withstood according to
the instruction manual.

The motor does not have a complete water-proof (oil-proof) structure. Do not allow oil or water to
contact or enter the motor. Prevent the cutting chips from being accumulated on the motor as they
easily soak up oil.

When installing the motor facing upwards, take measures on the machine side so that gear ail, etc.,
will not enter the motor shatft.

Do not remove the detector from the motor. (The detector installation screw is treated with sealing.)

Do not allow foreign matters, especially, conductive foreign matters such as screws or metal chips,
or combustible foreign matters such as oil, to enter the controller, drive unit or motor. Failure to
observe this could result in rupture or damage.

Do not get on the product or place heavy objects on it.

Provide prescribed distance between the controller/drive unit and inner surface of the control
panel/other devices.

Do not install or operate the controller, drive unit or motor that is damaged or has missing parts.

Take care not to cut hands, etc. with the heat radiating fins or metal edges.

Do not block the intake/outtake ports of the motor with the cooling fan.

Install the controller’s display section and operation board section on the spot where cutting oil will
not reach.




/\ CAUTION
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The controller, drive unit and motor are precision devices, so do not drop or apply thumping vibration
and strong impacts on them.

Hard disk unit is a precision device, so do not drop or apply strong impacts on it.

Store and use the units according to the environment conditions indicated in each specifications
manual.

Securely fix the motor to the machine. The motor could come off during operation if insecurely fixed.

Always install the motor with reduction gear in the designated direction. Failure to observe this could
result in oil leaks.

Always install a cover, etc., over the shaft so that the rotary section of the motor cannot be touched
during motor rotation.

When installing a coupling to the servomotor shaft end, do not apply impacts by hammering, etc. The
detector could be damaged.

Use a flexible coupling when connecting with a ball screw, etc., and keep the shaft core deviation
smaller than the tolerable radial load of the shatft.

Do not use a rigid coupling as an excessive bending load will be applied on the shaft and could
cause the shaft to break.

Do not apply a load exceeding the tolerable level onto the motor shaft. The shaft or bearing could be
damaged.

Before using this product after a long period of storage, please contact the Mitsubishi Service Station
or Service Center.

Following the UN recommendations, battery units and batteries should be transported based on the
international regulations such as those determined by International Civil Aviation Organization
(ICAO), International Air Transport Association (IATA), International Maritime Organization (IMO)
and U.S. Department of Transportation (DOT).

(2) Items related to wiring

/N\CAUTION
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Correctly wire this product. Failure to observe this could result in motor runaway, etc.

Do not install a phase advancing capacitor, surge absorber or radio noise filter on the output side of
the drive unit.

Correctly connect the output side (terminal U, V, W). The motor will not run properly if incorrectly
connected.

Always install an AC reactor per each power supply unit.




/N\CAUTION
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Always install an appropriate breaker per each power supply unit. A breaker cannot be shared for
multiple power supply units.

Do not directly connect a commercial power supply to the motor. Failure to observe this could result
in faults.

When using an inductive load such as relays, always connect a diode in parallel to the load as a
noise countermeasure.

When using a capacitive load such as a lamp, always connect a protective resistor in series to the
load to suppress rush currents.

Do not mistake the direction of the surge  pive unit Drive unit
absorption diode to be |n§talled on the DC relay COM coMm

for the control output signal. If mistaken, the (24VDC) (24vDC)

signal will not be output due to fault in the drive

unit, and consequently the proteptive circuit, OC&’%‘J?' g&g‘&;"

such as emergency stop, could be disabled. signal signal @)

Do not connect or disconnect the connection cables between each unit while the power is ON.
Do not connect or disconnect the PCBs while the power is ON.
Do not pull the cables when connecting/disconnecting it.

Securely tighten the cable connector fixing screw or fixing mechanism. Insufficient fixing could result
in deviation during operation.

Always treat the shield cables indicated in the Connection Manual with grounding measures such as
cable clamps.

Separate the signal wire from the drive line or power line when wiring.

Use wires and cables whose wire diameter, heat resistance level and bending capacity are
compatible with the system.

Ground the device according to the requirements of the country where the device is to be used.

Wire the heat radiating fins and wires so that they do not contact.

When using the RS-232C device as a peripheral device, caution must be paid for connector
connection/disconnection.

Always use a double-OFF type AC power supply switch on the device side, and connect/disconnect
the connector with the AC power supply on the device side OFF.

. i Switch
NC unit HE]:[D Device P AC:S'(:)Cket

RS-232C —J




/\CAUTION

A When connecting to a personal computer and a unit with the RS-232/USB interface, an electric
shock or a unit failure may occur.
Operate these correctly according to the manual of a unit and a personal computer.

Observe the following cautions when a personal computer in an AC power supply is used.

(1) For a personal computer that uses a 3-pin power plug or power plug with a ground lead type,
make sure to use a plug socket including a ground input electrode or ground the earth lead,
respectively.

(2) For a personal computer that uses a 2-pin power plug without ground lead, make sure to connect
the unit to the personal computer according to the following procedures. And, it is recommended
to supply the same power supply line to a personal computer and the unit.

(a) Pull out the power plug of the personal computer from the AC outlet.

(b) Confirm that the power plug of the personal computer has been pulled out from the AC outlet,
and connect RS-232/USB cables.

(c) Insert the power plug of the personal computer into the AC outlet.

(3) Adjustments

/\ CAUTION

A Check and adjust programs and each parameter before starting operation. Failure to observe this
could result in unpredictable operations depending on the machine.

A Do not make drastic adjustments or changes as the operation could become unstable.

(4) Usage

/\ CAUTION

Install an external emergency stop circuit so that the operation can be stopped and the power turns
OFF immediately when unforeseen situation occurs. A contactor, etc., is required in addition to the
shutoff function mounted in the controller.

Turn OFF the power immediately if any smoke, abnormal noise or odor is generated from the
controller, drive unit or motor.

Only a qualified technician may disassemble or repair this product.

Do not alter.

Use a noise filter, etc. to reduce the effect of electromagnetic disturbances in the case where
electromagnetic disturbances could adversely affect the electronic devices used near the drive unit.

Use the drive unit, motor and each regenerative resistor with the designated combination. Failure to
observe this could result in fires or faults.

The combination of the motor and drive unit that can be used is determined. Be sure to check the
models of motor and drive unit before test operation.

The brakes (electromagnetic brakes) mounted in the servomotor are used for the purpose of
holding, and must not be used for normal braking. Also, do not run the motor with the motor brake
applied. Motor brake is used for the purpose of holding.
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/\ CAUTION
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For the system running via a timing belt, install a brake on the machine side so that safety can be
ensured.

Be sure to confirm SERVO OFF (or READY OFF) when applying the electromagnetic brake. Also,
be sure to confirm SERVO ON prior to releasing the brake.

When using the DC OFF type electromagnetic brake, be sure to install a surge absorber on the
brake terminal.

Do not connect or disconnect the cannon plug while the electromagnetic brake’s power is ON. The
cannon plug pins could be damaged by sparks.

After changing programs/parameters, or after maintenance/inspection, always carry out a test
operation before starting actual operation.

Use the power that are complied with the power specification conditions (input voltage, input
frequency, tolerable instantaneous power failure time) indicated in each specifications manual.

When making detector cables, do not mistake connection. Failure to observe this could result in
malfunction, runaway or fire.

When using NC Card, first power ON the NC Card, and then the base I/O unit. If the base I/O unit is
powered ON first, current flows from the connection cable to the NC Card, resulting in malfunction in
the PC or the cards installed in the PC.

(5) Troubleshooting

/\ CAUTION
A Use a motor with electromagnetic brakes or
establish an external brake mechanism for the Shut off with motor Shut off with CNC brake

e

purpose of holding; this serves as brake control output  control PLC output

countermeasures for possible hazardous J
situation caused by power failure or product EMG

fault. _ ﬁ

Use a double circuit structure for the
electromagnetic brake’s operation circuit so
that the brakes will activate even when the
external emergency stop signal is issued.

24vDC

The machine could suddenly restart when the power is restored after an instantaneous power
failure, so stay away from the machine. (Design the machine so that the operator safety can be
ensured even if the machine restarts.)

To secure the absolute position, do not shut off the servo drive unit's control power supply when its
battery voltage drops (warning 9F) in the servo drive unit side.

If the battery voltage drop warning alarm occurs in the controller side, make sure to back up the
machining programs, tool data and parameters, etc. with the input/output device before replacing the
battery.

Depending on the level of voltage drop, memory loss could have happened. In that case, reload all
the data backed up before the alarm occurrence.




(6) Maintenance, inspection and part replacement

/\ CAUTION
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Periodically back up the programs, tool data and parameters to avoid potential data loss. Also, back
up those data before maintenance and inspections.

When replacing the battery on the controller side, the machining programs, tool data and parameters
should be backed up with the input/output device beforehand.

In case the memory is damaged in replacing the batteries, reload all the data backed up before
replacing the battery.

The electrolytic capacitor’'s capacity will drop due to deterioration. To prevent secondary damage
due to capacitor’s faults, Mitsubishi recommends the electrolytic capacitor to be replaced approx.
every five years even when used in a normal environment. Contact the Service Center or Service
Station for replacements.

Do not perform a megger test (insulation resistance measurement) during inspection.

Do not replace parts or devices while the power is ON.

Do not short-circuit, charge, overheat, incinerate or disassemble the battery.

The hard disk unit has a service life, and must be replaced before its expiration.

As a precautionary measure, always back up the customer’s data stored in the hard disk unit. The
safety of the customer’s data stored in the hard disk unit cannot be guaranteed.

There may be a unit filled with substitute Freon in the heat radiating fins of the 37kW or smaller unit.
Be careful not to break the heat radiating fins during maintenance or replacement.

(7) Disposal

/\ CAUTION

A

®
A

Take the batteries and backlights for LCD, etc., off from the controller, drive unit and motor, and
dispose of them as general industrial wastes.

Do not alter or disassemble controller, drive unit, or motor.

Collect and dispose of the spent batteries and the backlights for LCD according to the local laws.

(8) General precautions

To explain the details, drawings given in the instruction manual, etc., may show the unit with the cover or
safety partition removed. When operating the product, always place the cover or partitions back to their
original position, and operate as indicated in the instruction manual, etc.




Treatment of waste

The following two laws will apply when disposing of this product. Considerations must be made to each law. The following
laws are in effect in Japan. Thus, when using this product overseas, the local laws will have a priority. If necessary, indicate or
notify these laws to the final user of the product.

(1) Requirements for "Law for Promotion of Effective Utilization of Resources"
(@) Recycle as much of this product as possible when finished with use.
(b) When recycling, often parts are sorted into steel scraps and electric parts, etc., and sold to scrap contractors.
Mitsubishi Electric recommends sorting the product and selling the members to appropriate contractors.

(2) Requirements for "Law for Treatment of Waste and Cleaning"
(a) Mitsubishi Electric recommends recycling and selling the product when no longer needed according to item (1)
above. The user should make an effort to reduce waste in this manner.
(b) When disposing a product that cannot be resold, it shall be treated as a waste product.
(c) The treatment of industrial waste must be commissioned to a licensed industrial waste treatment contractor,
and appropriate measures, including a manifest control, must be taken.
(d) Batteries correspond to "primary batteries", and must be disposed of according to local disposal laws.



Disposal

(Note)  This symbol mark is for EU countries only.

This symbol mark is according to the directive 2006/66/EC Article 20 Information for end-users and
Annex Il.

Your MITSUBISHI ELECTRIC product is designed and manufactured with high quality materials and components which can
be recycled and/or reused.

This symbol means that batteries and accumulators, at their end-of-life, should be disposed of separately from your
household waste.

If a chemical symbol is printed beneath the symbol shown above, this chemical symbol means that the battery or accumulator
contains a heavy metal at a certain concentration. This will be indicated as follows:

Hg: mercury (0.0005%), Cd: cadmium (0.002%), Pb: lead (0.004%)

In the European Union there are separate collection systems for used batteries and accumulators.

Please, dispose of batteries and accumulators correctly at your local community waste collection/recycling centre.

Please, help us to conserve the environment we live in!
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Handling of our product
(English)

This is a class A product. In a domestic environment this product may cause radio interference in which case the user may be
required to take adequate measures.
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1. Introduction

1. Introduction

This manual explains the items required for installing and connecting the MITSUBISHI CNC 700 Series.
Read this manual thoroughly and understand the product's functions and performance before starting to use.
This manual is written on the assumption that all option functions are added, but the actually delivered device
may not have all functions.

The unit names, cable names and various specifications are subject to change without notice. Please confirm
these before placing an order.



2. System Configuration

2. System Configuration

2.1 System Basic Configuration Drawing

2.1 System Basic Configuration Drawing
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2. System Configuration

2.2 General Connection Diagram

2.2 General Connection Diagram

2.2.1 Display Unit: FCU7-DA201-11/FCU7-DA211-11

The unit names, cable names and various specifications are subject
RST Fe T T 1 i i i i i
" Dotted lines indicate the sections | to change without notice. Always confirm these details before placing
| prepared by machine tool builder | an order.
I & & e T
| ! . .
3 | Circuit breaker Display Unit FCU7-DA201/DA211 IC memory card interface
| Backlight
_ON  OFF i IC memory card interface inverter
'
- g
LQA—C | IT, v | Fég0Cable | 8.4-type/10.4-type g
i PC Board LCD G093 Cable LCD I:l interface
g i (Eoeemmmeee | |
| Menu key
ddqme 3
'
FO70 Cable | |
g =1 pein
24Vdc
JR— ) UsB
5o+ G031/G032 Cable
HE oot tf sio
[ MENUKEY [
Circuit
breaker LAN USB2 UsB1 FRONT_OUT [[3 G291 Cable
,,,,,,,,,,,,,,,,,,,,,,,,, T h
;
i Keyboard Unit
; ;
| FCU7-KB021/KB022/KB041 |
i e 0000 ooooooo i i Keyboam
| g3g|1 Can be added onto 5900 o000 0gg |
' able |
i back of keyboard oooo ngnn ooo i Mouse
L 777777777777777777777777 0ooo ooo ooo }
LAN G3ocabe T
NCRST
7777777777777777777777777 i F020/F021/F022(12V) Cable
24\/¢¢wa DCIN Operatlon Panel 6020/G021/G022(5V) Cable @ Manual Pulse generator HD60 (12V)
120 Cat /0 Unit  mpG UFO-01-229(5V)
anle
fqleve  FCUT-
DX670/DX671 .
DX770/DX771
© o6 000Q Remote 1/0 unit
000y »{| Dice3n/cess aiosll FCUA-R211 Cable(SH41 Ca\b\e)E—RIOl v To next unit or
0862222 O |€—I|pocesucen DX10L terminator Ef=>
LAN(user) Soog . OPI FO70 Cable
Sooooe DCIN Max: 128/128
G300 Cable Machine operation panel | R300/R301Cable 24vde i i
,,,,,,,,,,,,,,,,,,,,, ]
(Max: 64/64) | Machine /0 |
G013Cable(max:20m)
- - -
LANL IS . *
fne OPI = Expansion Unit FCU7-EX89
OT release SW terminator
Em F120 Cable G123
Slotl Slot2 Slot3
iﬂ EMG
FO70 Cable CNC Unit
24vdel> | ocn FieldBus OPT2. etc
RS-282C Device Soxz FCU7-MU001/MU002/MU011
X2 F034/F035 Cable S0
SKIP sk
FCUA-R030 Cable ENC SV1SV2 RIO1 RIO2 OPTL _SDIO 1
Sensor signals. 8 pints ﬂ [wlw] EXT-CON
7
Manual pulse generator @ G023/G024 Cable
UFO-01-229 (Max:20m)
wm O
MDS-DIDH
6380/G395/G396 SpindlefSero
’ Drive Units
Sync. Encoder FCUA-R050,R054 Cable
Remote I/0 unit F%ﬁfm _Remote I/O unit_ ’
SH21 Catle FCUA-R211 Cable(SH41 Cable ROL  RioZj— Tonextunitor
DX101 terminator Ef=>
DCIN Max: 256/256
24Vdc ———
i Machine 1/0 3 i Machine 1/0 i
SH21 Cable : ! - !
_— FCUA-R2LL Cable(SHAL Cabl Remote 1/0 unit chﬁﬁz“ Remote 1/O unit .
cR2LL Cable(SH41 Cable) iefror R0z =fror  Rio2—gp ToneH uniter
DX101 DX101 terminator Ef=>
P> DCIN DCIN Max: 256/256
24vdc T ‘ 24vde T ‘
7
| Machine 0 | ! Machine /0 |
j i ! i




2. System Configuration
2.2 General Connection Diagram

2.2.2 Display Unit:
FCU7-DA315-11/FCU7-DA415-11/FCU7-DA445-11/FCU7-DA335-11/FCU7-DA435-11

The unit names, cable names and various specifications are
RST e B subject to change without notice. Always confirm these details
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| prepared by machine tool builder }
At R Y e e T
| '
i ¢ Circuit breaker Display Unit FCU7-DA315/DA415/DA445/DA335/DA435
e : IC memory card interface
§ ON  OFF i 1C memory card interface Backight inverter
|
| c | o] cra =
' 5o ! F110 Cable F480 Cable
3 3 i ooy PC Board v h— 10.4-type/15-type
pa ' —
| i G171 Cable = croa LD | G093 Cable LCD I.__| USB interface
§ JO/JMC i ON S\ 6170 Cable [Eooooooooooe)| &
| | ON/OFF Menu key ]
PD25/PD27 OFF
" ””” i
DCOUT
! : i ||ACIN . . tl} eme
. ONIOFF Hard Disk Unit
Circuit FCU7-HD001-1
breaker | FLécabel 1] \15p
]
24vde } HDD  |can be added onto| s
Power Supply |
i 24vde back of keyboard [ CF25 MENUKEY [F——
ol ocout [P G291 Cabl
! ! IACIN 3 FDD_SIo LAN UsB2 usgl FRONT_OUT [[3 abe
H— o+ sl (OPTION) T U U U
Circuit ' .
breaker t-=--=---=--o- ‘ s FOD F130 Cable 01 Keyboard Unit
Cable FCU7-KB021/KB022/KB041 PC Keyboard
%q 0000 0000 000
RS-232C G031/G032 Cable Can be added onto REEEEEREE
Device hackW 0000 0000000 Mouse
oooo o
0000 ooo ooO0
LAN G310 Cable
L NCRST

F070 Cable Operatlon Pane' F020/F021/F022(12V) Cable
aeh————FI| 00N}/ Unit

MPG :](3020/(3021@022(5\/) Cable . Manual Pulse generator HD60 (12V)
F120 Cable FCU7‘ UF0-01-2Z9(5V)

EMG .
DX670/DX671 Q

DX770/DX771 —-o0
& d 220 Remote 1/0 unit
8@ °o89 jﬁ DI:CG31/CG33 Ri03 [ ECUAR211 Cable(SH41 Cable) =iy Riogfj—gp. TO neXtunitor
gesos = |« DO:CG32/CG34 terminator
LAN(user) 0808000 opl F070 Cable C\NDle B
G300 Cable Machine operation panel R300/R301 Cable Max: 128/128
24vde
,,,,,,,,,,,,,,,,,,,,, JEE L
(Max: 64/64) ! Machine /0 |
|
G013 Cable(max:20m) S
LT
LAN1  OPI Lm— . .
EMG CF Expansion Unit ~ FCU7-EX89 *
terminator
F120 Cable G123
Slot1. Slot2 Slot3
EMG .
1 CNC Unit
8vde > F070 Cable DCIN
RS.232C Device FCU7-MU001/MU002/MU011 FieldBus OPT2 etc
SIOx2  FO034/F035 Cable si0 IMAO11
;Zl — SKP__dskip
FCUA-R030 Cable ENC SV1SV2 RIO1 RIO2 OPT1 SDIO ’*“
Sensor signals. 8 pints K' T T A EXT-CON
7
Manual pulse generator @ G023/G024 Cable
UF0-01-229 (Max:20m)
o O
G380/G395/G3%6 MDS-D/DH
Spindle/Servo
Drive Units
Sync. Encoder FCUA-R050,R054 Cable
Remote I/O unit FCU;:ZZII Remote I/O unit .
SH21 Cable FCUA-R21L Cable(SH41 Cable rot Rz Ror oz To next unit or
DX101 terminator Ef=>
ZAVD—Ed DCIN Max: 256/256
c i ey
e ] R ]
! Machine /0 | ! Machine /0 |
SH21 Cable ' ! ' !
Remote /O unit  FCUA-R21L Remote 10 unit
FCUA-R211 Cable(SH41 Cable) P TR (SH41) Tonext uritor
DX101 P eminator (=]
b—f| DO Max: 256/256
24vde T 24vde
]
i Machine I/O 3 i Machine I/0 |
! ] ! |




2. System Configuration

2.3 List of Configuration Units
2.3.1 Control Unit: FCU7-MU001/FCU7-MUO02/FCU7-MUO011/FCU7-MAO011

2.3 List of Configuration Units

Type

Function

Configuration element

Details

FCU7-MUO001

M700 control unit set

M720 system compatible
unit

Main control card (HN115)
CPU card (HN122)
Display/setting card (HNO91)

24V input power supply card (HN0O81)
Memory card (HN482)

G123 cable

Case set

Export Trade Control Ordinance
and Foreign Trade Ordinance
noncompliant unit

FCU7-MU002

M700 control unit set

M720 system compatible
unit

Main control card (HN116)
(CPU card section is within HN116.)
Display/setting card (HNO91)

24V input power supply card (HN0O81)
Memory card (HN482)

G123 cable

Case set

Export Trade Control Ordinance
and Foreign Trade Ordinance
noncompliant unit

FCU7-MUO11

M700 control unit set

M730 system compatible
unit

Main control card (HN115)
CPU card (HN123)
Display/setting card (HNO91)

24V input power supply card (HNO81)
Memory card (HN484)

G123 cable

Case set

Export Trade Control Ordinance
and Foreign Trade Ordinance
noncompliant unit

FCU7-MAOQ11

M700 control unit set

M750 system compatible
unit

Main control card (HN145)
CPU card (HN123)
Display/setting card (HN0O91)

24V input power supply card (HN0O81)
Memory card (HN484)

G123 cable

Case set

Export Trade Control Ordinance
and Foreign Trade Ordinance
compliant unit




2. System Configuration

2.3.2 Display Unit:

FCU7-DA201/FCU7-DA211/FCU7-DA315/FCU7-DA415/FCU7-DA445/FCU7-DA335/FCU7-DA435

2.3 List of Configuration Units

WindowsCE compatible
(separated type)

G093 cable
G291 cable
F480 cable
with front IC card (FCU7-EP102)

Type Function Configuration element Details
FCU7-DA201-xx |8.4-type color LCD 8.4-type (VGA) LCD, Escutcheon Control card 24VDC input
display unit Control card (ROD-6204-MIT1CE) Mounting method:

Mount on front panel

FCU7-DA211-xx

10.4-type color LCD
display unit

WindowsCE compatible
(separated type)

10.4-type (VGA) LCD, Escutcheon
Control card (ROD-6204-MIT1CE)
G093 cable

G291 cable

F480 cable

with front IC card (FCU7-EP102)

Control card 24VDC input
Mounting method:
Mount on front panel

FCU7-DA315-xx

10.4-type color LCD
display unit

WindowsXPe compatible
(separated type)

10.4-type (VGA) LCD, Escutcheon
Control card (MIC73M2)

G093 cable

G291 cable

F480 cable

with front IC card (FCU7-EP102)

Celeron 733MHz
Control card: 24VDC input
Mounting method:
Mount on front panel
Use PD25/PD27 for power

supply

FCU7-DA415-xx

10.4-type color LCD
display unit
High-performance
version

WindowsXPe compatible
(separated type)

10.4-type (VGA) LCD, Escutcheon
Control card (MIP12M2)

G093 cable

G291 cable

F480 cable

with front IC card (FCU7-EP102)

Pentium 11l 1.26GHz
Control card: 24VDC input
Mounting method:

Mount on front panel
Use PD25/PD27 for power

supply

FCU7-DA445-xx

10.4-type color LCD
display unit (Wide view
angle)

High-performance
version

WindowsXPe compatible
(separated type)

10.4-type (VGA) LCD, Escutcheon
Control card (MIP12M2)

G093 cable

G291 cable

F480 cable

with front IC card (FCU7-EP102)

Pentium 11l 1.26GHz
Control card: 24VDC input
Mounting method:

Mount on front panel
Use PD25/PD27 for power

supply

FCU7-DA335-xx

15-type color LCD
display unit
WindowsXPe compatible
(separated type)

15-type (XGA)LCD, Escutcheon
Control card (MIC73M2)
with front IC card (FCU7-EP102)

Celeron733MHz
Control card: 24VDC input
Mounting method:

Mount on front panel
Use PD25/PD27 for power

supply

FCU7-DA435-xx

15-type color LCD
display unit
High-performance
version

WindowsXPe compatible
(separated type)

15-type (XGA)LCD, Escutcheon
Control card (MIC73M2)
with front IC card (FCU7-EP102)

Pentium 11l 1.26GHz
Control card: 24VDC input
Mounting method:

Mount on front panel
Use PD25/PD27 for power

supply

(Note 1) FCU7-DAxxx-01: without MITSUBISHI logo; without touch panel; with menu key
FCU7-DAxxx-11: with MITSUBISHI logo; without touch panel; with menu key
FCU7-DAxxx-21: without MITSUBISHI logo; with touch panel; with menu key
FCU7-DAxxx-31: with MITSUBISHI logo; with touch panel; with menu key
(FCU7-DA201-xx: without touch panel type only)
FCU7-DAxxx-61: without MITSUBISHI logo; with touch panel: without menu key
FCU7-DAxxx-71: with MITSUBISHI logo; with touch panel: without menu key

(Note 2) OS and S/W are not included for the types of display units listed above.




2. System Configuration

2.3 List of Configuration Units

2.3.3 Operation Panel 1/0 Unit: FCU7-DX670/FCU7-DX671/FCU7-DX770/FCU7-DX771

Type Function Configuration element Details
FCU7-DX670 Sink/source input + sink HN391 DI/DO = 32 points/32 points
output (output 60mA)
Mounting bracket O_utput insu_lation type (Note 1)
G301 cable Display-main body relay I/F
G310 cable Manual pulse generator 3ch
Terminator R-TM Emergency stop input . .
Remote I/0 1ch (160 points/160 points)
FCU7-DX671 Sink/source input + source |HN392 DI/DO = 32 points/32 points
output (output 60mA)
Mounting bracket O_utput insu_lation type (Note 1)
G301 cable Display-main body relay I/F
G310 cable Manual pulse generator 3ch
Terminator R-TM Emergency stop input _ _
Remote 1/0 1ch (160 points/160 points)
FCU7-DX770 Sink/source input + sink HN391+HN396 DI/DO = 64 points/64 points
output (output 60mA)
Mounting bracket Output insulation type (Note 1)
G301 cable Display-main body relay I/F
G310 cable Manual pulse generator 3ch
Terminator R-TM Emergency stop input _ _
Remote 1/0 1ch (128 points/128 points)
FCU7-DX771 Sink/source input + source | HN392+HN397 DI/DO = 64 points/64 points
output (output 60mA)
Mounting bracket Output insulation type (Note 1)
G301 cable Display-main body relay I/F
G310 cable Manual pulse generator 3ch
Terminator R-TM Emergency stop input _ _
Remote 1/0 1ch (128 points/128 points)

(Note 1) All points of the DO are insulated with a photo coupler. Thus, 24V must be input from an external
source for the DO output. Refer t0"7.9 Connecting with Machine Operation Panel" for details.

(Note 2) Operation panel I/0O unit can be mounted on the back side of the keyboard unit
FCU7-KB021/KB022/KB041.

2.3.4 Keyboard Unit : FCU7-KB021/FCU7-KB022/FCU7-KB041

Type Function Configuration element Details

FCU7-KB021 8.4-type display keyboard |Escutcheon, key switch Connect with G290 cable from display unit.
ONG layout for machining [Control card, G290 cable | Mounting method: Mount on front panel
center

FCU7-KB022 8.4-type display keyboard |Escutcheon, key switch Connect with G290 cable from display unit.
ONG layout for lathe Control card, G290 cable | Mounting method: Mount on front panel

FCU7-KB041 10.4-type display keyboard | Escutcheon, key switch Connect with G290 cable from display unit.
ABC layout Control card, G290 cable |Mounting method: Mount on front panel




2. System Configuration

2.3 List of Configuration Units

2.3.5 Remote I/O Unit: FCUA-DX100/DX110/DX120/DX140/DX101/DX111/DX121/DX141

Type Function Configuration element Details
FCUA-DX100 Sink/source input + sink output | RX311 DI/DO = 32 points/32 points
FCUA-DX110 Sink/source input + sink output | RX311+RX321-1 DI/DO = 64 points/48 points
FCUA-DX120 Sink/source input + sink output | RX311+RX321 DI/DO = 64 points/48 points

+ analog output + analog output 1 point
FCUA-DX140 Sink/source input + sink output | RX311+RX341 DI/DO = 32 points/32 points
+ analog input/output + analog input 4 points
+ analog output 1 point
FCUA-DX101 Sink/source input + source RX312 DI/DO = 32 points/32 points
output
FCUA-DX111 Sink/source input + source RX312+RX322-1 DI/DO = 64 points/48 points
output
FCUA-DX121 Sink/source input + source RX312+RX322 DI/DO = 64 points/48 points
output + analog output + analog output 1 point
FCUA-DX141 Sink/source input + source RX312+RX341 DI/DO = 32 points/32 points
output + analog input/output + analog input 4 points
+ analog output 1 point

2.3.6 Scan I/0: HR357/HR347

Type Function Configuration element Details
HR357 Scan I/O (source) HR357 Scan DI/DO = 64 points/64 points
DI/DO = 32 points/32 points
HR347 Scan /O (sink) HR347 Scan DI/DO = 64 points/64 points
DI/DO = 32 points/32 points

2.3.7 Card-sized /O Card: HR361/HR371/HR381/HR383

Type Function Configuration element Details
HR361 DI16 (sink/source) HR361 DI/DO = 16 points/16 points
+DO016 (sink)
HR371 DI32 (sink/source) HR371 DI/DO = 16 points/16 points
+DO16 (source)
HR381 AO x 1 HR381 AO x 1
HR383 Al X 4+A0O X 1 HR383 Al x4+A0 x 1




2. System Configuration
2.3 List of Configuration Units

2.3.8 Extended 1/O Card: QY231

Type Function Configuration element Details
QY231 Sink/source input + source QY231 Sink/source input 64 points
output + source output 48 points

2.3.9 Front IC Card Interface: FCU7-EP102-1 (option)

Type Function Configuration element Details
FCU7-EP102-1 [Memory card slot x 1ch Front IC card I/F Connect with G291 cable from display
USB x 1ch (Verl.1, Series "A" | (USB-PC-CARD-TYPE-A) |unit.
Connectors) PC Card Standard ATA compliant

memory card TYPEI, TYPEII only
5VDC: max 220mA
USB(Verl.1)I/F

(5VDC, max 100mA)

2.3.10 Hard Disk Unit: FCU7-HDO001-1

Type Function Configuration element Details
FCU7-HDO001-1 |External memory device Hard disk Display unit
Mounting plate, Connect with
cushioning rubber FCU7-DA315/DA415/DA445.
F140 cable (50cm) Installation method: Mount on the back
of FCU7-KB041 (Note 1)

(Note 1) When not mounting the hard disk unit onto the back of the FCU7-KB041, face the cable lead-out side
vertically to a side with no vibration, and mount within £15°.
(Note 2) OS and S/W are not included for the types of display units listed above.

2.3.11 Floppy Disk Unit: FCU7-FD221

Type Function Configuration element Details
FCU7-FD221-1 |External memory device Floppy disk drive Display unit
Mounting plate for Connect with FCU7-DA315/DA415/
pendant box DA445
F130 cable (1m)




2. System Configuration

2.3.12 Expansion Unit: FCU7-EX891

2.3 List of Configuration Units

Type

Function

Configuration element

Details

FCU7-EX891

Expansion unit x 1slot

HR891
Mounting plate, case set

One expansion card HN5xx can be
mounted additionally.

Installation method: Mount on the side
of NC unit

(Note1) Only one expansion unit can be mounted.

2.3.13 Expansion Card

Type Function Configuration element Details

FCU7-HN551 Optical servo communication |HN551 Expansion unit

I/F x 1ch Connect with FCU7-EX891.
FCU7-HN552 Optical servo communication |HN552 Ins.tallatlo'n mgthod: Insert in expansion

unit and fix with front cover

I/F x 2ch
FCU7-HN578 PROFIBUS-DP x 1ch HN578 (Note) FCU7-HN571: Out of production
FCU7-HN571 PROFIBUS-DP x 1ch HN571 (replacement: FCU7-HN578)
FCU7-HN576 CC-Link x 1ch HN576

2.3.14 External Power Supply Unit: PD25/PD27

Type Function Configuration element Details
PD25 External power supply with Power supply card Input 200VAC
power supply ON/OFF Case set Output 24VDC (3A)
function
PD27 External power supply with Power supply card Input 200V to 400VAC
power supply ON/OFF Case set Output 24VDC (8A)
function
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3. General Specifications (Environment Conditions)
3.1 Environment Conditions in Operation Box

3. General Specifications (Environment Conditions)

3.1 Environment Conditions in Operation Box

Unit name Display unit (Note 5) Operation panel
(Including keyboard and front IC card I/F unit) 1/O unit
Iltem
-DA201 | -DA211 | -DA315 DA445 -DA335 |-DA435 DX671 | DX771
During o
Ambient operation 010 55°C (Note 1)
temperature ;
P During -20 to 60°C
storage
Long . .
. 10 to 75% RH (with no dew condensation)
Ambient term
General | bmidity Short
specifi- 10 to 95% RH (with no dew condensation) (Note 2)
cations term
Vibration During 4.9m/s? [0.5G] or less
resistance operation
Shock During 29.4m/s? [3.0G] or less
resistance storage
Working No corrosive gases, dust or oil mist
atmosphere
Power 24VDC + 5%, ripple noise 240mV (P-P)
voltage
0.5A 0.7A
Requi
equired| ver 2A 2.5A 3A 28a | 33a | (Noe3) | (Note3)
power it (max.) 2.9A 5.0A
specifi- capacity (max.) (max.) (max.) (max) (max) (Max.) (max.)
cations (Note 4) | (Note 4)
Instantaneous AC: 20ms or less (when using external power supply unit PD25/PD27),
stop tolerance )
. 24VDC: 2ms or less
time
25W 46W 60W 53.5W 67.5W 30W 50W
Heating value (max.) (max.) (max.) (max) (max) (max.) (max.)
15w 37W 48W 43W 54W (Note '4) (Note '4)
(Typ) (Typ) (Typ) (Typ) (Typ)
Display 3.5kg | 4.0 kg 6kg
Others Keyboard unit
FCU7-KB021/KB022 :1.0 kg
Mass FCU7-KB0O41 : 1.5 kg 0.6 kg
Others Front IC card I/F unit
FCU7-EP102-1 : 0.3 kg
Hard disk unit
FCU7-HDO001-1 : 0.6kg

(Note 1) The display grade (contrast/brightness) will drop at 45°C or more.
(Note 2) The period is within one month.
(Note 3) Current consumed by control circuit section.
(Note 4) Differs according to the number of machine input operation points and the load and number of
points connected to the machine output. The maximum value applies when all points are ON.

(Note 5) Panel front is equivalent to IP65F.
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3. General Specifications (Environment Conditions)

3.2 Environment Specifications in Electric Cabinet

3.2 Environment Specifications in Electric Cabinet

Unit name Control unit Expansion unit| External power supply unit
Item FCU7-
Type MUOO01/MU002/MUO11/MA011 | FCUTEX891 PD25 PD27
During o
Ambient operation 010 55°C
temperature | pyring .
storage -20 to 60°C
. Long 10 to 75% RH (with no dew condensation)
Ambient term
General | hymidity Short
specifi- 10 to 95% RH (with no dew condensation) (Note 1)
cations term
Vibration During 4.9m/s> [0.5G] or less
resistance operation ‘ '
Shock During 29.4m/s? [3.0G] or less
resistance storage
Working No corrosive gases, dust or oil mist
atmosphere
24VDC £ 5% 200V to 200V to
Input power 230VAC 480VAC
voltage Ripple noise 240mV (P-P) +10%-15%, +10%-15%,
50/60Hz + 1Hz | 50/60Hz + 3Hz
Power_ (max.) 3A (max) (control unit: 1.3A, expansion unit: 1.7A) - -
capacity
Required 1.5A (240VAC
it | nput B 1.0A (200VAC gt;g‘;ed load)
pe current (max) at rated load) .
cations (480VAC at
rated load)
Output (max.) — 3A 8A
current
Instantaneous
stop tolerance AC: 20ms or less, 24VDC: 2ms or less
time
. 27W (max) 34W (max)
Others Heating value 15W(Typ) 17W(Typ) 35W (max) 58W (max)
Mass 1.1kg 0.6kg 1.5kg 2kg

(Note 1) The period is within one month.

12




3. General Specifications (Environment Conditions)
3.3 Remote /O Unit

3.3 Remote 1/0 Unit

tem Unit name Remote 1/O unit
Type FCUA-DX100 FCUA-DX110 FCUA-DX120 FCUA-DX140
, During 0to 55°C
Ambient operation
temperature i
peraliré | Buring -20t0 60°C
storage
General - -
specifi- | Ambient Long term 10 to 75% RH (with no dew condensation)
cations | humidity Short term 10 to 95% RH (with no dew condensation) (Note 1)
Vibration resistance 4.9m/s? or less (during operation)
Shock resistance 29.4m/s? or less (during operation)
Working atmosphere No corrosive gases, dust
Required | INPut power voltage 24VDC+5% Ripple noise 200mV (P-P)
POW?( Power capacity 24V 0.7A (Note 2) | 24V 1.5A (Note 2) | 24V 0.7A (Note 2)
Spe.CIfI- Instantaneous stop
cation ) —
tolerance time
Others Heating value (Max.) 25W (Note 3) 30W (Note 3) 30W (Note 3)
Mass 0.5kg 0.6kg | 0.6kg 0.6kg

(Note 1) The period is within one month.

(Note 2) Amount consumed by control circuit

(Note 3) Differs according to the number of machine input operation points and the load and number of
points connected to the machine output. The maximum value applies when all points are ON.

3.4 Servo / Spindle

Refer to the following manuals for details on the servo and spindle system.

MDS-D Series Specifications Manual (IB-1500011(ENG))
MDS-DH Series Specifications Manual (IB-1500003(ENG))
MDS-D-SVJ3/SPJ3 Series Specifications Manual (IB-1500158(ENG))
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3. General Specifications (Environment Conditions)

3.5 Heat Radiation Countermeasures

3.5 Heat Radiation Countermeasures

Please refer to the following method for heat radiation countermeasures.

r
<Hypothetical conditions>

(3) Internal temperature rise value

Calculate total heat radiation of each
mounted unit (W)

v

Calculate cooling capacity of
operation panel (W1)

v

Comparison of W and W1

| Selection of heat exchanger

v

— Mounting design

J

Collection of internal temperature rise
distribution data

Example of heat radiation countermeasures

(1) Average internal temperature of operation panel:
(2) Peripheral temperature of operation panel

Procedures for heat design and verification

¥

AT<10°C

AT>10°C

Improvements

\

( Completion ]

T < 55°C
Ta < 0°C to 45°C
AT = T-Ta (max) = 10°C

<Supplement>

(1) Refer to "3. General Specification” for the heat
generated by each unit.

(2) Enclosed cabinet (thin steel plate) cooling
capacity calculation equation

W1=UxAXxAT
U: 6 W/m*C
A: Effective heat radiation area (m?)
AT: Internal temperature rise value (10°C)
(Area where heat can be radiated from
operation panel)
<Caution>
8 W/m?°C can be applied only when the
operation panel is so small that the internal
temperature stays uniform.

(3) Points of caution for heat radiation
countermeasures when designing mounting
state
* Consider convection in operation panel

(eliminate heat spots)
* Collect hot air at suction port of heat
exchanger in operation panel.

(4) Criterion for internal temperature rise
distribution data

AT (average value) < 10°C

ATmax (maximum value) < 15°C

R (inconsistency ATmax — ATmin) < 6°C
(Evaluate existence of heat spots)
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3. General Specifications (Environment Conditions)
3.5 Heat Radiation Countermeasures

The following shows an example of calculation applied to heat radiation countermeasures for the operation
panel. Because heat will accumulate in the upper portions of the unit, install an agitating fan as required.

/_ - q
/ |

Display unit —4’_%
|

200
500

(Agitating fan)

NPl

260

120

600

<Calculation example of heating value in operation panel>

(1) Calculation of unit heating value
Heating value (W)

Total heating value of units (W):
27W (= display unit + operation panel /O unit)
Total heating value (W) by machine input (D1):
5.6W (= 24V; total heating value when the 32 points are simultaneously turned ON X 7.3mA x 32)
... 24V; current consumption per point of the operation panel I/0O unit DI = 3.3kQ = 7.3mA

Total heating value W = 32.6W (27 + 5.6)
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3. General Specifications (Environment Conditions)

3.5 Heat Radiation Countermeasures

(2) Calculation of operation panel cooling capacity
Tolerance value for temperature rise (At)

Panel internal temperature (according to each unit's specification) T < 55C°
Panel peripheral temperature (according to machine’s specification) Ta < 45C°

Tolerance value for internal temperature rise AT = (T-Ta)

Heat radiation area (A)

The surface of the molded unit, which has lower radiation capacity than the metal plate surface,
should be excluded for the heat radiation area in principle.

The bottom of the operation panel, which has difficulty in radiating due to the temperature
distribution, should also be excluded for the heat radiation area in principle.

Heat radiation area A =
(5 0.6 x0.12+0.6 x0.5x2—(0.26 +0.14) x 0.2 + 0.12 x 0.5 x 2)

(Top surface) (Front, rear surface) (Unit surface)

(Both sides surface)
Operation panel cooling capacity (W1)

Calculate the cooling capacity to keep the temperature rise in the operation panel less than 10°C.

Cooling capacity W1 = (6 x A x AT)

(3) Comparison of heating value and operation panel cooling capacity

The operation panel cooling capacity is over the heating value, which presumed no need to install
the heat exchanger.

(4) Confirmation with the actual machine
The result of the calculation above is only a rough indication. The actual temperature rise may differ
according to the structure of the operation panel.

Be sure to confirm the temperature rise value in the operation panel when the machine is running.

16



3. General Specifications (Environment Conditions)
3.6 Noise Countermeasures

3.6 Noise Countermeasures
3.6.1 Connection of FG (Frame Ground)

The frame should basically be grounded at one ground point.
Connect the control unit's OV (RG) to the FG on the +24V stabilized power supply.

Control unit

S

CYMITSUBISHI

T [T =T
TR [T

NE=ic

AC input eem—
Stabilized power supply
Main grounding plate
for electric cabinet

FG cable

17



3. General Specifications (Environment Conditions)
3.6 Noise Countermeasures

3.6.2 Shield Clamping of Cables

The shield cables connected to the units must be connected to the ground by using clamp fittings to stabilize
the operation while preventing malfunctioning due to noise. (Refer to Appendix 1.6.1.)

3.6.3 Connecting Spark Killers

Connect a spark killer on the coil or the contact in parallel for noise countermeasures.
Use spark killers which are 0.33 to 0.1 uF, 10 to 120 Q.

Contact

L ]

killer

Coil

13111

[ yleds

m
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4. Outline Drawing

4.1 Control Unit

4. Outline Drawing

4.1 Control Unit

(1) Control unit only

sa|qed Bunoauuod
Jo} palinbai aoeds

“—/ —~~
= 8
= &
c <~
S5
s
5 f
doy e
pasinbal aoeds
05 01 89T _ BuLIM 10} 05
= = <) o 2
S @ paiinbai aseds
L]
e —

6
Space required

for wiring

155

T

(10
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4. Outline Drawing

4.1 Control Unit

(2) With expansion unit

(€

Expansion unit

Control unit

doj 1e

palinbai aoeds

40

76

001

Buuim Joy
o paiinbai aoeds

001

G

s9|qeo Buidauuod
104 pasinbal aoeds

1]

60

=

s e

157

Space required for wiring

(11)
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4. Outline Drawing
4.1 Control Unit

(3) Explanation of control unit and connector functions

Connec- . Connec-
Function No.

No. tor name tor name

Function

Encoder input 1ch

(1) SV1 |Auxiliary axis servo communication I/F (9) | ENC (5V manual pulse generator input 2ch)

2 SV2 |Auxiliary axis servo communication I/F (10)| SDIO [Input/output I/F for safety monitoring

(3) | OPT1 |Optical servo communication I/F (11)| RIO1 |Remote IO unit I/F

(4) | LAN1 [NC LAN communication I/F (12)| RIO2 |Remote IO unit I/F

(5) FG |Frame ground (13)| DCIN |24VDC input

(6) | SKIP |Skip input 8ch (14)| CFO1 |Power OFF input

(7) OPI  |Operation panel I/0 unit I/F (Note 1) (15)| EMG |External emergency stop input (Note 2)

(8) SIO  |RS-232C communication I/F 2ch

(Note 1) When not using OPI connector, connect the terminator connector E-TM (optional).
(Note 2) Use this when not using the Operation panel I/O unit, or when installing an emergency stop switch in
the electric cabinet. Connect a terminator (G123 cable) when not using.
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4. Outline Drawing

(4) Explanation of expansion unit and connector functions

4.1 Control Unit

Expansion unit connector differs depending on the expansion card integrated into the unit.

[FCU7-HN551/FCU7-HN552 (Optical servo communication I/F)]

T fereT T

T=n et

Ne==

AT

[FCU7-HN578 (PROFIBUS-DP 1ch)]

AOPEN | |==|| { AR FLOW

e

Pt

N

22

No. | Connector name Function
(1) | OPT2 Optical servo

communication I/F
(2) | OPT3 Optical servo

communication I/F

(Note) OPT3 is mounted on FCU7-HN552 only.

[FCU7-HN571 (PROFIBUS-DP 1ch)]
(Note) Out of production (replacement: FCU7-HN578)

I
Il

—
—

=l ==
=
—

=] ;H—I‘\
1=
e

,_
=

L T 7]
CBICONT
—
[N
~

No. Connector name Function
(1) | CONF PROFIBUS-DP
configuration I/F
(2) | NET PROFIBUS-DP
communication I/F
3) | FG Frame ground




4. Outline Drawing
4.1 Control Unit

[FCU7-HN576(CC-Link 1ch)]

AGPEN | | = AR FLOW

,QJ MITSUBISHI

HNG76

IR [ L [E

ICONI

DOR R BOE

()

o L
)

bt S /
Sl

@ﬁ No. | Connector name Function

L] (1) | CC-LINK CC-Link
communication I/F
(2) | FG Frame ground
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4. Outline Drawing

4.2 Display Unit

4.2.1 FCU7-DA201 (8.4-type)

260

200

| 3 ooooooocogoo

20

4.2 Display Unit

110 (Space required for wiring)

|

(Note) The space of 40mm or more should be provided above the display unit for maintenance.
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4. Outline Drawing
4.2 Display Unit

4.2.2 FCU7-DA211 / FCU7-DA315 / FCU7-DA415 /| FCU7-DA445 (10.4-type)

(1) 10.4-type (WindowsCE compatible)

290 ‘ 20 110 (Space required for wiring)
- -
~ I
&
./'/
I e e e e s e e e s e e R = !
® @) (|

(Note) The space of 30mm or more should be provided above the display unit for maintenance.

(2) 10.4-type (WindowsXP compatible)

290 20 110 (Space required for wiring)

()
S
/'/
oo oo ooo ™ )
@ @ L_:l

(Note) The space of 30mm or more should be provided above the display unit for maintenance.
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4. Outline Drawing
4.2 Display Unit

(3) 10.4-type (WindowsCE compatible) with touch-panel display

290 20 | 110 (Space required for yviring)

O/ MTsUBISH “Q(@i

220

O00000000o00O0 T
> 4 |

(Note) The space of 30mm or more should be provided above the display unit for maintenance.

(4) 10.4-type (WindowsXP compatible) with touch-panel display

290 ) 20 | 110 (Space required for wiring)

O/ MTsuBisH QC"?

220

= |
)|

@KD"DDC]DD“DDDDD“C]% |

(Note) The space of 30mm or more should be provided above the display unit for maintenance.
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4. Outline Drawing
4.2 Display Unit

4.2.3 FCU7-DA335 / FCU7-DA435 (15-type)

(1) 15-type
| 400 ) 20 110 (Space required for wiring)
| Po==n Q2 9
L—|
I (3 o
(3]
L e ] )

27



4. Outline Drawing
4.2 Display Unit

(2) 15-type : with touch panel ; with menu key

400 20 . 110 (Space required for wiring)

v ] ® 8

//
§ @ @
o o e e e s e o e
v @ ® )
(3) 15-type : with touch panel ; without menu key
400 )
: s i

e \
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4. Outline Drawing
4.2 Display Unit

4.2.4 FCU7-DA201 (8.4-type) / FCU7-DA211 (10.4-type) Rear View

@)

(14) (12)

/—ﬁhj#ﬂ f i 1 UF{L\—L

T (13)

2
@ —

(10)

©)

B & \
oo )
U= ®
4 ®) (6) )
Explanation of display unit and connector functions
No. Co:;?]cetor Function No. Co:g;c;tor Function
) CF Compact flash card I/F (8) PCLAN |Personal computer LAN I/F
(ATA connection specifications) 9) LCD LCD I/F
(2) [FRONT_OUT|Front IC card I/F 10) USBL USB (Verl.1) IIF
3) INV LCD inverter power output (5V, max 500mA)
4) DCIN 24VDC input (11) USB?2 USB (Verl.1) I/F
(5)| MENUKEY [Menu key connector (5V, max 500mA)
(6) BAT Battery connector (12)| BATTERY |Battery holder Battery: Q6BAT
7 SI0  |RS-232C communication I/F 2ch External fan I/F
() (13) FAN2 (24V, max 270mA)
(14) FAN1 Internal fan I/F (24V)

29



4. Outline Drawing

4.2 Display Unit

4.2.5 FCU7-DA315 / FCU7-DA415 /| FCU7-DA445 | FCU7-DA335 / FCU7-DA435 Rear View

1) (22) (21) 12) .
e . 1 - (20)
il gl RECE
; ‘ @ I ‘ ! “ :E@:
_ I L || Be—
/' T - e r@’[ S 19)
©) . ,, E@I\
] \< (11)
(10)
1% I
®3) | I
RARBHASHABAAA \\
=| c @ ‘:[Pz@ (9)
[0 e
OPEN A vewose || F | \ ®
o —— W A o (6
VNN
(13) (14) (15 (16) ®) (6) 17) (18)
Explanation of display unit and connector functions
Connector Function Connector :
No. name No. name Function
(1) CF Compact flash card I/F (12) |BATTERY |Battery holder Battery: Q6BAT
(IDE connection specifications) PD25/PD27 power supply I/F
(2) [FRONT_OUT|Front IC card I/F (13)| CFOL | AcFalL input
3) INV LCD inverter power output PD25/PD27 power supply I/F
(4] CF24 | oN/OFF inputioutput
@) DCIN PD25/PD27 power supply I/F Inputioutpu
24VDC input (15)| EMG |Not used.
(5) | MENUKEY [Menu key connector (16)| FDD |Floppy disk I/F
(6) BAT Battery connector (17)| HDD |Hard disk I/F
(7 SIO RS-232C communication I/F 1ch (2ch) (18)| CF25 |[Not used.
(8) PCLAN  |Personal computer LAN I/F (19)| FAN3 |External fan I/F (24V, max 270mA)
(9) LCD LCD I/F (20)| ONOFF |ON/OFF switch I/F
(10) USB1  |USB (Verl.1) I/F (5V, max 500mA) (21)| FAN2 [|Fan 2 l/F (24V)
(11) USB2 USB (Verl.1) I/F (5V, max 500mA) (22)| FAN1 |Fan 1I/F (24V)
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4. Outline Drawing
4.2 Display Unit

4.2.6 FCU7-EP102 (Front IC Card I/F Unit)

@)

)

/
/

Explanation of front IC card I/F unit and connector functions

No.| Connector name Function

(1) | Memory card I/F | PC Card Standard ATA compliant
memory card TYPEI, TYPEII only
(5vDC : max 220mA)

(2) | USB IIF USB(Verl.1)I/F
(5V, max 100mA)
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4. Outline Drawing
4.3 Operation Panel 1/0O Unit

4.3 Operation Panel 1/0 Unit

4.3.1 FCU7-DX670 / FCU7-DX671 / FCU7-DX770 / FCU7-DX771 Outline Drawing

116
(1) /(8)
\ \ ( 7 .
o o
" @ ©) t?
T c
@ & —
—~—
(4) |
N vtj I
5 = :
(12) @
= (10)
o | A= e
~ (11) i3
-~ B ot | g
® __ G L] ‘J‘, T I
e S { ] Lt
7 e S \ !
1 In mil [T 1} |
N L] — LT Lk}
105 (Space required for wiring)

Explanation of Operation panel I/O unit and connector functions

No. Cog;ricetor Function No. Co:::](;tor Function

(1) | NCRST  |NC keyboard — Control unit (6) | CG32  |DO: 32 points 60mA
Reset I/F (DI: 1 point used) (7) | CG31 DI: 32 points

(2) | DCIN 24VDC input (8) | PCLAN |Display side LAN connection I/F

(3) | EMGIN  |External emergency stop input for 9) | MPG Manual pulse generator 3ch
operation panel (10)| CG34  |DO: 32 points 60MA

(4) | OPI Control unit connection I/F (11)| caeas DI 32 points

o) | Ri03 ggnmnoetgtilc/)g I/F for 3rd channel (12)| FG RIOS cable clamp FG

expansion
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4. Outline Drawing
4.4 Keyboard Unit

4.4 Keyboard Unit

4.4.1 FCU7-KB021 / FCU7-KB022 (ONG Layout)

.
.
.
o
OO0
..

L) 0]

OO0 d |
Slaannls |

il

(Note) The above side view shows the state with the Operation panel /0O unit mounted.

4.4.2 FCU7-KB041 (ABC Layout)

OO o oo

DO D 4oy
N
N
N N .
N .

D000 oo U
[ oot o

LB

(Note) The above side view shows the state with the Operation panel I/O unit mounted.
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4. Outline Drawing A B Merd Bk U
. ar IS nit

4.5 Hard Disk Unit

4.5.1 FCU7-HDO01-1

= = =
0
7@ <
o ‘5‘(\0\6
<
i c?o g
In 5
—— LI 0
<~
= i = =
6.7 110 7.3
114
124
.

The flat cable (F140) is enclosed.
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4. Outline Drawing

4.6 Floppy Disk Unit

4.6.1 FCU7-FD221-1

2-05 hole

4.6 Floppy Disk Unit

<Panel cut drawing> 2-M4 screw

5-§ 1434
EY _
N 11
D ,,,,,, 1
ol o o
ol N| ™
ol A L
0
@) -

149 (FDD dimension)

P
.z
15

155

oO———
Square ‘% a
hole
1
15.5
315

;!FDD

=

<F130 cable>

1000 (Cable length)

30.5

F130 cable is enclosed.
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4. Outline Drawing
4.7 Card-sized /O Card

4.7 Card-sized I/O Card

4.7.1 HR361 / HR371 / HR381 / HR383

55

(1) Card corner holder
Use a card corner holder for fixing card-sized 1/O card.
Recommended card corner holder: KGCH-20-0 (KITAGAWA INDUSTRIES)

oo _%}_

10
62 15
1.8 6.5 5
Q T
. ar
oyof [
0o
.
7.7
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4.7 Card-sized /0O Card

37

0.1
0

7.1%91
5.5+

¢6o8
Lyd — _ _ Ly
(++++++++++++F++++++++++++ )
(FF+++F+++F++++++++F++++++)
LT
(++++++++++++F++++++++++++ ) -
G+ F++++++++F++++++) 0
_ _ _ M S
_l,_\L ™
(++++t+++++++Ft+++++++++++)
G+t F++++++++F++++++)
LT
M e
_ _ _ . i
Lo
[ A A
(FFd iy 4y +1+4)
LT
; Lo
&% | N
_ 0
0 - !
10+G'G |

(2) Example of card-sized I/0O card connector PCB

4. Outline Drawing




4. Outline Drawing
4.8 Remote I/O Unit Outline

4.8 Remote I/O Unit Outline

4.8.1 FCUA-DX100 / FCUA-DX110 / FCUA-DX120 / FCUA-DX140 / FCUA-DX101 / FCUA-DX111 /
FCUA-DX121 / FCUA-DX141

Top

100

135

168

40 6
d

~
o
150

Bottom

J
|

135
H\E =
BORNGODUERAGERAERDERAE
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4. Outline Drawing
4.9 Grounding Plate and Clamp Fitting

4.9 Grounding Plate and Clamp Fitting

The shield wire generally only needs to

be grounded to the connector's case frame.
However, the effect can be improved by
directly grounding to the grounding plate as
shown on the right.

Install the grounding plate near each unit.
Peel part of the cable sheath as shown on
the right to expose the shield sheath. Press
that section against the grounding plate with
the clamp fitting. Note that if the cable is thin,
several can be clamped together.

Install the grounding plate directly onto the
cabinet or connect a grounding wire so that
sufficient frame grounding is achieved.

Cable

Clamp fitting

(Fitting A, B) Grounding plate

Shield sheath

Clamp section drawing

Parts name Model Remark

Grounding plate Grounding plate D | With two clamp fittings A

Grounding plate E | With one clamp fitting B

Clamp set Clamp set A Clamp fittings A, holding parts and fitting threads are enclosed

Clamp set B Clamp fitting B, holding parts and fitting threads are enclosed

Outline drawing

Grounding plate Clamp fitting
17.5
2-g5 hole
Installation hole
By
[
<%'_\_::L/ o
— ™
3 — O
b < L wax L | |io
@ o5 X '
o <
N g
o —1 o o
. Ao - an
Note 1 M4 screw 6l | 22 U
35
%Fﬁ
A B C L
Grounding plate D 100 86 30 Clamp fitting A 70
Grounding plate E 70 56 - Clamp fitting B 45

(Note 1) Screw hole for wiring to cabinet's grounding plate

(Note 2) The grounding plate thickness is 1.6mm
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing

5.1 Control Unit

5. Panel Cut Dimension Drawing / Installation Dimension Drawing

5.1 Control Unit

(1) Control unit only

(2) With expansion unit

(16)

3-M5 screw

O
o
—
of % 9%
GT 64 1 (6)
3-M5 screw
= /
-
"4
©
n
—
© D
40
6{ 64 (6)

40

Top

Bottom

Top

Bottom



5. Panel Cut Dimension Drawing / Installation Dimension Drawing

5.2 Display Unit

5.2.1 FCU7-DA201 (8.4-type)

260 (display unit outline)

5.2 Display Unit

250+0.3

244

200 (display unit outline)

190+0.3

184

s

(Square hole)

4-M3 screw
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing

5.2.2 FCU7-DA211 / FCU7-DA315 / FCU7-DA415 /| FCU7-DA445 (10.4-type)

290 (display unit outline)

5.2 Display Unit

280+0.3
274
< >
A W..r'- —?-.
@
£
3 8 < (Square hole)
> +l o
© o «
o —
@2 | N
RS)
o
N
N
4-M3 screw
y
v ¥ =4}
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing

5.2.3 FCU7-DA335 / FCU7-DA435 (15-type)

320 (unit outline)

400 (unit outline)

5.2 Display Unit

195 +0.2 195 +0.2
. |
° °
"
[Te]
—
o
o
™
& R
382
0
[Te]
—
8 — M3 screw
¢ e R
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.3 Operation Panel 1/O Unit

5.3 Operation Panel 1/0 Unit
5.3.1 FCU7-DX670 / FCU7-DX671/ FCU7-DX770 / FCU7-DX771

116 (unit outline)
5 106+ 0.2 (5)

\_4-M3 screw

167 (unit outline)
148 + 0.2

—

(14)

(Remarks) When using the Mitsubishi keyboard, the Operation panel I/O unit can be mounted on the back of
the keyboard.
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.4 Keyboard Unit

5.4 Keyboard Unit

5.4.1 FCU7-KB021 / FCU7-KB022 (ONG Layout)

140 (keyboard outline)

130+0.3

122

200 (keyboard outline)
190+0.3
182

4-M3 screw
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing

5.4.2 FCU7-KB041 (ABC Layout)

220 (keyboard outline)

230 (keyboard outline)

5.4 Keyboard Unit

>
220+0.3
212
>
Nt
A
o [a}
o
al R
—
N
4-M3 screw
y
R 2o}
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.5 Hard Disk Unit

5.5 Hard Disk Unit
5.5.1 FCU7-HDO001

91 (unit outline)

45.5

- 2-M4 screw hole
~

—

(O]

£ N

= o

o +

-

s S

> —

N

<

N

—

(Note) When mounting the hard disk unit, face the cable lead-out side directly straight up, and mount
within £15°.

15°— 7T 15°
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.5 Hard Disk Unit

5.5.2 Mounting on a Keyboard Unit
Fix the hard disk unit on the back of the keyboard unit (FCU7-KB041) as follows, with 3 pieces of M4 screws.

Keyboard

M4 x 10
(3 pieces)

Hard disk unit
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.6 External

5.6 External Power Supply Unit

5.6.1 PD25

65

ON/OFF SW [|g]

FAN ALARM

B

DC G

2
4)\9

/OFF

OWER

- HOO

UT|| 1

220

230

30

Power Supply Unit

208

130

49

230




5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.6 External Power Supply Unit

5.6.2 PD27
-t 65 -
6
s = ¥ '
A A
ACI
oNOFF swig]| o o
O N ™ e} o
~N N o Y
I I3Y
ON/OFF
FANALAR
POWE
DC QUT|| {4 |
&
v
A,
o Jan) \4
1 Y Y
6% B 16
30 , 170 .

5.6.3 Mounting Direction and Clearance

Mount the external power supply unit vertically and so that it is visible from the front. Provide space for heat
dissipation and ventilation.

100mm

=

20mm 20mm

[==:]
== ol =22 @

100mm
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.7 Remote 1/O Unit

5.7 Remote I/O Unit

5.7.1 FCUA-DX100 / FCUA-DX110 / FCUA-DX120 / FCUA-DX140 / FCUA-DX101 / FCUA-DX111/
FCUA-DX121 / FCUA-DX141

/— Mounting hole 4\

2 - M5 - 0.8 screw
_____ I
| -
| |
| |
| |
| |
| I |8
. . —
| |
| |
| |
! ! \ 4
. Y
O

L.—.—F lﬁr
e

34 6
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.8 Manual Pulse Generator

5.8 Manual Pulse Generator
5.8.1 UFO-01-279

Index Gasket 3-M4 stud
Panel cut diameter
72 at equal pitch

—
3
fo— p:
= |
o8 g e .8 g — ; -
e = A 5VOV|A B
3
j— T
Iiﬁll 25 [:] ﬂ“ - 15 M3xg

Above size only

[Panel cut drawing]

3-94.8 at equal pitch

Produced by NIDEC NEMICON CORPORATION

(Note) This product does not comply with the MELDAS specifications.

52



5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.8 Manual Pulse Generator

5.8.2 HD60
3.6 i -
F77+0.5 Packing t2.0 3-M4 stud bolt L10
2801 \
1 — T
Y % : N
/ | \
1 F A )
\ ® 12v. ov| A B
| SERRE
1 /
9 a O 1 .
< 7-5 - Installation of
L . screws other than
8.89 7.60 i
260£0.5 |16 | 24 | 27+0.5 | ©60£0.5 | M3 x 6 not possible
\
[Panel cut drawing]
3-94.8

(Divide equally
by three) ‘ Ve
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing
5.9 Synchronous Feed Encoder

5.9 Synchronous Feed Encoder

5.9.1 OSE-1024-3-15-68

C\aijtion plate B 56 -
oL o N
I &
A
L foryTe) |
- - - - —"H:m - 55 o o) ﬁm
068 I S%|9qw U )
250
’ v " 'GP'
Y T — | Y \ M 5<
- 4-g5.4 hole
2 28
5 3
19.5
B 102 . 383
- 135 .
214.3 %1 0. i
2. 915 388 3%
| 216 F:’
k] ®
115791 e 1570 Cross section BB
-0.009
- 2 . 50 "o 024 Valid depth of key groove is 21mm
2

Enlarged drawing of key
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5. Panel Cut Dimension Drawing / Installation Dimension Drawing

5.10 F Installation Plate
5.10 F Installation Plate

_»5.5‘ 65 ‘5.5
47.1+0.2
) 42.640.2 :
- = Y
@’
p /Y
l v B Square L 12+0.2
o) _ a— _ _ —> / _ <
j /\‘.) [ | K_ A N
T & Hole v
v S
Y Y
3 38
- 76 .

Thickness: 1.6mm
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6. Connections of Control Unit
6.1 Control Unit Connection System Drawing

6. Connections of Control Unit

The method for connecting to each unit and device from the control unit are briefly explained in this section.

6.1 Control Unit Connection System Drawing

Control unit Operation panel I/O unit Display unit
| G013 cable OPI PCLAN G301 cable LAN
OPI
sIo F034, FO35 cable > RS-232C device
NG — RO050, R054 cable ? Synchronous feed encoder, or
— G023, G024 cable é 5V manual pulse generator
Sv1 SH21 cable » Auxiliary axis servo drive unit (MR-J2-CT)
Sv2 SH21 cable » Auxiliary axis servo drive unit (MR-J2-CT)
— RO30 cable
SKIP » Skip input (Sensor input)
— G395, G396, G380 cable
OPT1 » Servo/Spindle drive unit (Note 1)
— R211 cable
RIO1 » Remote I/O unit
— R211 cable )
RIO2 » Remote I/O unit
—] G300 cable (cross)
LAN1 » Ethernet device
G123 terminal (Note 1)
EMG j:l Emergency stop signal Refer to the section 6.6 for the cable selection
(Note 2) criteria.
— Connecting with
SDIO fety ob ing 1/O devi
| | safety observing evice (Note 2)
(Door open input, etc.) . . .
Use when not using operation panel I/O unit, or when
CFo1 ] Inputting power shutoff signal installing an emergency stop switch in the electric
L1 (Note 3) cabinet. (Connection cable: F120 cable) When not
used, connect the terminal connector (G123 cable).
— FO70 cable 24vDC G123 terminal cable comes with the control unit.
DCIN D Stabilized
- power supply | (Note 3)
—| Expansion Input power shutoff signal as needed. If power shutoff
EXT unit signal is not input, the power inside the control unit is

— retained at least for 4ms after 24VDC stabilized
power supply has been shutoff.
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6. Connections of Control Unit
6.2 Connecting with Power Supply

6.2 Connecting with Power Supply

Connect a general-purpose 24VDC stabilized power supply or PD25/PD27 power supply unit to the control
unit.

6.2.1 When Using General-Purpose 24VDC Stabilized Power Supply
(1) Connection of power supply

24VDC Stabilized
DCIN FO70 cable power supply

~h YT\

NC control unit

(Bottom view) NFB

MC
0 4 O | O R
5 o Y ’ap
H / £ . Sdlo—s
Y.
H DCIN T
24VDC ¢ o
DCIN ] L X ¢
g ov |2
H FG | 3

Connector name: DCIN
Contact: 2-178288-3

Connector: 1-175218-5 @_

Recommended manufacturer: Tyco Electronics AMP

<Related items>
Cable drawing: "Appendix 2 (FO70 cable)"
Connector pin assignment: "Appendix 3 (DCIN connector)"

(Note 1) Rush current may occur to lead welding on the contacts, when a magnetic switch such as relay
directly controls 24VDC’s ON/OFF during 24V power supply to the control unit.
Use relay with large heat capacity of contacts to control 24VDC's ON/OFF.

(Note 2) Make a short-circuit between OV and FV on the terminal block to cut noise.

(2) Specifications of power supply
Consider the following characteristics when selecting the stabilized power supply (prepared by machine
tool builder). Use a power supply that complies with CE Marking or that follows the safety standards given
below.

[Stabilized power supply selection items]

Standard
setting

+5% +5% or less of 24VDC output

ltem Remarks

Voltage
Output | fluctuation
Ripple noise | 240mV (P-P)

Refer to the maximum current consumption of the unit
in use and calculate.
Output holding time 20ms Instantaneous power failure time (AC side)

Output current --

[Standards]

Safety Standards : UL1950, CSA C22.2 No. 234 approved, IEC950 compliant
Noise Terminal Voltage : FCC Class A, VCCI-Class A

High Harmonics Current Restrictions : IEC61000-3-2
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6. Connections of Control Unit
6.2 Connecting with Power Supply

6.2.2 When Using PD25/PD27 Power Supply Unit
When using ACFAIL signal for control, use PD25/PD27 power supply unit.

(1) Connection of PD25/PD27 power supply

PD25/PD27 power supply unit

NC control unit | O

(Bottom view)

DCIN

[[m—)

F110 cable

ACIN q
> N

CFO01

=iy FG
DCIN ON/OFF SW _TE
ACFAIL e
CFO1 F170 cable
ON
OFF

<Related ite

ms>

Cable drawing: "Appendix 2 (F110 cable, F170 cable)"
Connector pin assignment: "Appendix 3 (DCIN connector, CFO1 connector)"

O

ACIN: AC input

<Cable side connector type>

1

ACIN N

2

[ ]
ACIN  |[=4
L

POWER O‘

ACIN H

3

FG

Connector 1 2-178128-3

Contact :1-175218-5

Recommended : Tyco Electronics AMP
manufacturer

. Switch OFF (downward) --- 24VDC output OFF

/> ON/OFF SW: Switch ON (upward) --- 24VDC output

ON/OFF: Connect to ON/OFF switch

o g/ 1 [NC <Cable side connector type>
2 |P-OFF Connector : 1-178288-5
: Y 3 |0V Contact :1-175218-5
ON/OFF [ 4 oV Recommended : Tyco Electronics AMP
AR 5 |P-ON manufacturer

\ POWER: Green light at +24V output
__ DCOUT :Left connector —- 24VDC output

:Right connector --- Power shutoff detection signal

(ACFAIL) output

ON/OFF switch

<Related items>
Connector pin assignment: "Appendix 3 (ACIN connector, ON/OFF connector, DCOUT connector)"

AX) | B(Y) <Cable side connector type>
1 |ACFAIL| +24v Connector : 3-178127-6
2 0V | OV |} contact : 1-175218-5
3| FG FG_ || Recommended: Tyco Electronics AMP
manufacturer
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6. Connections of Control Unit
6.2 Connecting with Power Supply

(2) Specifications of PD25/PD27 power supply

Item

PD25

PD27

Input power voltage

200V to 230VAC
+10%-15%
50/60Hz + 1Hz

200V to 480VAC
+10%-15%
50/60Hz + 3Hz

8A

Output current 3A
Dimension 130mm x 65mm x 230mm 170mm x 65mm x 230mm
Mass 1.5kg 2.5kg

Output holding time |300ms 300ms

(Note) PD25/PD27 cannot be turned ON immediately after it is turned OFF. Wait at least 2 seconds, and
then turn the power ON.

6.3 Connecting with Operation Panel I/O Unit
Connect operation panel 1/O unit to the connector OPI.

NC control unit Operation panel

= VO unit

=B

[ =) | =Tk [K

|l
LFr=r =1 §

OPI

o S

G013 cable

T o

I —

(Note) When not using operation panel 1/0O unit, place terminator E-TM on the OPI connector. If nothing is
connected to the OPI connector, emergency stop will be applied.
(Even if operation panel I/O unit is connected, if the unit's power is OFF, emergency stop will be
applied.)
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6. Connections of Control Unit
6.4 Connecting with Remote I/O Unit

6.4 Connecting with Remote 1/0O Unit

Connect remote I/O unit to the connector RI01, RI02.
For the details on remote /O, refer to the section "8.2. Connecting with Remote I/O Unit".

Remote I/O unit

RIO1,RI02,RIO3(FCUA-R211) (FCUA-R211) %
TXRX 1 ‘ L (" 1 TXRX
TXRX* | 2 1 2 | TXRX*
o | 3 5 - 3 | ov 1
FG @:J L«:@ FG
Connector 1 1-178288-3
NC control unit ~ Contact :1-175218-2 Max. 8 stations
(Bottom view) Recommended : Tyco Electronics AMP
manufacturer

FCUA-R211

FG(Note) FG(Note)

Max. 8 stations

FG(Note) FG(Note)

(Note) Connect to the FG terminal.

<Related items>
Cable drawing: "Appendix 2 (FCUA-R211 cable)"
Connector pin assignment: "Appendix 3 (RIO connector)"

6.5 Connecting with Scan 1/0 Card and Card-sized I/O Card

Refer to the section "8.3 Connecting with Scan I/O Card" and "8.4 Connecting with Card-sized 1/O Card" for
the connection of scan I/O card and card-sized |I/O card to the control unit.
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6. Connections of Control Unit
6.6 Connecting with Optical Communication Servo Drive Unit

6.6 Connecting with Optical Communication Servo Drive Unit

(1) Connect servo drive unit MDS-D/DH series and MDS-D-SVJ3/SPJ3 series to the connector OPT1.
For the details on servo drive unit, refer to the following section and manuals:
"10. Basic Wiring for Servo Drive Unit"
"MDS-D Series Specifications Manual IB-1500011(ENG)"
"MDS-DH Series Specifications Manual IB-1500003(ENG)"
"MDS-D/DH Series Instruction Manual I1B-1500025(ENG)"
"MDS-D-SVJ3/SPJ3 Series Specifications Manual IB-1500158(ENG)"
"MDS-D-SVJ3/SPJ3 Series Instruction Manual 1B-1500193(ENG)"

Servo drive unit Servo drive unit
NC control unit (MDS-D/DH) (MDS-D/DH)
[l = @ 6 B &)
CN1A CN1A

Rilu

[0 ©0
(.

CN1B

CN1B

=)
| e | [cxa e
P o)

PICOH
PIC O/

G396 cable L
%zﬁ unf

OR

G395/ G380 cable

ET o= [ J  CJ = |mm Tj

Reinforced
sheath

dleon ¥ EIs

(Note 1) Binding the cables too tight with tie-wraps could result in an increased loss or a disconnection.
Use a cushioning material such as sponge or rubber when bundling the cables and fix so that
the cables do not move.

Recommended clamp material: CKN-13SP KITAGAWA INDUSTRIES

(Note 2) Never bundle the cables with vinyl tape. The plasticizing material in the vinyl tape could cause

the cable reinforced sheath section to break.
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6. Connections of Control Unit

6.6 Connecting with Optical Communication Servo Drive Unit

(Note 3) Loop the excessive cable with twice or more than the minimum bending radius.

o

Control unit

Optical communication cable
(section without reinforced sheath):
Bending radius: 25mm or more

Optical communication cable
(section with reinforced sheath):
Bending radius: 50mm or more

Recommended clamp material
CKN-13SP
KITAGAWA INDUSTRIES

[

<Related items>

Cable drawing: "Appendix 2 (G380 Cable, G395 Cable, G396 Cable)"
Connector pin assignment: "Appendix 3 (OPT1 connector)"

(2) Criteria for optical cable selection

<G396 Cable>

Wire material : Optical communication cable POF type (Core: Plastic)

Application : Use when wiring a cable of 10m or less inside the panel.
Min. bending radius :

Cable

Minimum bending radius
30mm or more

2-core parallel cord

<G395 Cable>

Wire material : Optical communication cable POF type (Core: Plastic)

Application : Use when wiring a cable of 10m or less outside the panel.
Min. bending radius :

Cable
2-core cable (section with reinforced sheath)
2-core cable (section without reinforced sheath)

Minimum bending radius
50mm or more

30mm or more

<G380 Cable>

Wire material : Optical communication cable PCF type (Core: Glass)

Application : Use when the cable length is 10m or more to 20m or less.
Min. bending radius :

Cable
2-core cable (section with reinforced sheath)
2-core cable (section without reinforced sheath)

Minimum bending radius
50mm or more

25mm or more
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6. Connections of Control Unit
6.7 Connecting with Auxiliary Axis Servo Drive Unit: MR-J2-CT

6.7 Connecting with Auxiliary Axis Servo Drive Unit: MR-J2-CT
(1) Connect auxiliary axis servo drive unit MR-J2-CT to the connector SV1, SV2.

Auxiliary axis Auxiliary axis
servo drive unit servo drive unit
(MR-J2-CT) (MR-J2-CT)

CN1IA—~" ==
NC control unit SH21 cable ’ﬁ @\
= ] Y
MITSUB\SHI E@ @ [m
/- CN1B| |4 &

/ =

0 svi

@ T “’ SV2

allo |E| Auxiliary axis Auxiliary axis

[=] o] servo drive unit servo drive unit

0D (MR-J2-CT) (MR-J2-CT)
'S

SH21 cable

CN1A— @é

CN1B @

i

(D o= f=n

<Related items>
Cable drawing: "Appendix 2 (SH21 Cable)"
Connector pin assignment: "Appendix 3 (SV1 connector, SV2 connector)"
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6. Connections of Control Unit
6.8 Connecting with Expansion Unit

6.8 Connecting with Expansion Unit
6.8.1 Connecting with I/O Device Using PROFIBUS-DP

This unit functions as the PROFIBUS-DP master station.

In order to connect with /O device by using PROFIBUS-DP, expansion unit (FCU7-EX891) and
PROFIBUS-DP unit (FCU7-HN578/FCU7-HN571) are required. Mount the expansion unit on the right side of
the control unit and PROFIBUS-DP unit in the expansion unit slot.

Use dedicated cable for the PROFIBUS-DP and connect to the NET connector.

When installed at the end of the network, turn the terminator slide switch ON. In all the others cases, the
switch must be turned OFF.

When setting parameters in the PFOFIBUS-DP unit by using configuration software (parameter setting tool),
connect PROFIBUS-DP unit and personal computer (PC/AT compatible) with G295 cable or RS-232C cross
cable. At this time, configuration software must be installed in the personal computer.

[Connection of FCU7-HN578]

Expansion unit .
PROFIBUS-DP unit (FCU7-HN578
(FCU7-EX891) \ unit ( )

. =]

/ = o Prepared by the
1 : g?:’ﬁ}@ [ocz]|:2 LI ; ;
AN E P = o X\‘fx machine tool builder

Configuration connector

Terminator slide switch

PROFIBUS-DP communication connector

N

E—— PROFIBUS-DP slave unit

L —
/ PROFIBUS cable

N !

FG terminal block

cable. For contact information, visit the
PROFIBUS International website at Prepared by the
http://www.profibus.com/ . machine tool builder

e e

L I
: (Note 2)

e|o|o|e
| Performance is not guaranteed for the ole|e|e
@ | cable other than PROFIBUS dedicated e|le |0
| s |o|o|e

I

|

|

I

I

(Note 1) Connect FG wire to the main earth plate of the electric cabinet.

[Connection of FCU7-HN571]

(Note) Out of production (replacement: FCU7-HN578)

Use the RS-232C cross cable to connect with a personal computer (PC/AT compatible). The rest is the same
as the FCU7-HN578 connection.

RS-232C cross cable connection

To the FCU7-HN571 side . .
CONF connector To the PC side serial port
Dsub female connector (9 pins)  Dsub female connector (9 pins)

RXD | 2 2 | RXD

TXD | 3 >< 3| TXD

DTR| 4 4 [ DTR
6 >< 6 | DSR

GND| 5 5| GND
1 1| DCD

RTS |7 ?ﬁ 7| RTS (Note)

CTS | 8 8| CTS There are open pins on FCU7-HN571 side, but
9 9| R connection should be made to all pins to eliminate

the cable orientation.

64



6. Connections of Control Unit
6.8 Connecting with Expansion Unit

For the inquiries related to configuration software, contact:
Hilscher Gesellschaft fur Systemautomation mbH
Rheinstrasse 78

D-65795 Hattersheim Germany

TEL: +49-6190-9907-0 FAX: +49-6190-9907-50

6.8.2 Expanding Optical Servo Communication I/F

Usually, control unit OPT1 connector is used for optical servo communication I/F.

For expanding optical servo communication I/F, an expansion unit (FCU7-EX891) and an optical servo
communication I/F unit are required. Mount an expansion unit onto the right side of the control unit, and then
place an optical communication I/F unit into the expansion unit slot.

There are two types of optical servo communication I/F units available.

e FCU7-HNS51 (For 1ch expansion)

e FCU7-HNS52 (For 2ch expansion)

Expansion unit (FCU7-EX891) Optical servo communication

e ) I/F unit
| el = [ an WI\ 6 (1ch expansion: FCU7-HN551)

[mrsues-i T )y (2ch expansion: FCU7-HN552)
1@ Optical servo communication
i /7 I/F connector 0011010
— O0{ (00| mps-pioH
= =] drive unit
= RN M
HOHH H ] ﬂ G380 cable (PCF max20m)
§ Z8 m gl or
o g B N <
i Ini i G395 / G396 cable (POF max10m)
| 1 ﬂ r-r—-———-—=—-—"=—"=—"=—=—=—"—™=—"—=—"—=— - - " -"—=-"——-= 1
EERC | I
gl - | |
m 5 on b I |:| |:| I
. 1 | 00| Mps-D/DH !
! A m : Connectable orIIy when drive unit
IS %I == | FCU7-HN552 is used. :
1 I I
_— I I
d | |
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6. Connections of Control Unit
6.8 Connecting with Expansion Unit

6.8.3 Connecting I/O Devices via CC-Link

CC-Link unit works as master station or local station of CC-Link (Ver.2 mode).

Expansion unit (FCU7-EX891) and CC-Link unit (FCU7-HN576) are required to connect 1/O devices via
CC-Link. Mount the expansion unit on the right side of the control unit, and install the CC-Link unit in the slot
of the expansion unit.

CC-Link uses the dedicated cable. Connect the cable to the terminal block provided with the CC-Link unit.
Make sure to attach the terminator, provided with the CC-Link unit, to the final station unit.

Expansion unit
(FCU7-EX891)\ CC-Link unit(FCU7-HN576)

20PEN | | ===|| {} AR FLOW

CC-Link

g MITSUBISHI [ [meze E remote 1/O station
o
9 ooooo
1 SS)
= E] .. N D 7
I i D
g L) g =|
(8 HH jin|
oy
N CC-Link network
AN connector CC-Link
bl o remote /O station

===
L
—

Terminal
_@/ block ooooo 8@
o

—

i ! ]
3 H /]
] 7 y
CC-Link cable
- FG terminal
block
NC side CC-Link
unit terminal block Remote I/O station Remote I/O station
terminal block terminal block
g DA DA
3
& || Terminator b8 - Terminator
¢ (Note 2) (Note 2)
2 DG DG
(o}

®®|®®]E

(Note 3)

1

|
I SLD
: Use either ,(,* #\,)1 ] ;
| @—— for wiring @— : |
| |
I | I
| ' l
| ' l
I

3 ||'—‘

FG

———————— ===

|
|
|
|
| =
|
|
|
-

e — —_———— e e —— —

Shielded twisted cable (with 3 wires) (Note 1) Shielded twisted cable (with 3 wires) (Note 1)

(Note 1) Unless the CC-Link dedicated cable is used, CC-Link system does not guarantee its operation.
For the specifications of the CC-Link dedicated cable and the inquiries, see the homepage of the
CC-Link Partner Association (http://www.cc-link.org/). (Click “Product Information”.)

(Note 2) Use the terminator provided with the CC-Link unit. The value of the terminator depends on the
cable used: 110Q2 when the CC-Link dedicated cable is used, 130Q2 when the CC-Link dedicated
high performance cable is used.

(Note 3) Use either the FG terminal on the NC side CC-Link terminal block or the FG terminal block just
below the CC-Link terminal block to connect to the ground of the electric cabinet.
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6. Connections of Control Unit
6.8 Connecting with Expansion Unit

Wiring the cables to the CC-Link terminal block
(1) Remove the sheath of the cable and isolate each internal wire from the shield mesh.
(2) Remove the shield mesh and the coat of each internal wire. Twist the core wires.

Shield mesh

‘ EPProg
7mm

Shielded twisted cable (with 3 wires)

(3) In the intermediate station, twist together the same wires or the shield meshes of the cables from/to the
previous/next station.
(4) In the final station, process the provided terminator as follows to attach to the station.

Terminator

@:T S TE@:>T:T:>(<:w

Shorten the

coated part
Cut Cut Bend the lead wires

(5) Insert the core wire into the opening of the terminal block. Hold the wire tight with a flat-blade
screwdriver. Check the screws on the terminal are loose enough before inserting the wires into the

openings.
In the intermediate station In the final station
-
e
e (Note 1)
e Do not solder-plate the core wire,
e V%, which leads a defective cable contact.
© 4
(Note 2)
Flat-blade driver Make sure the lead wires are kept inserted
To the To the when mounting the terminator.
previous next

station station )

Terminator

DA wire DB wire

(6) After wiring cables to the terminal block, mount the terminal block into the CC-Link connector and fix it
with a flat-blade screwdriver.
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6. Connections of Control Unit
6.9 Connecting with RS-232C Device

6.9 Connecting with RS-232C Device
(1) Connect RS-232C device to the connector SIO.

Ju

NC control unit g

FO035 cable

000000000000

RS-232C device

\

(I
ol

JI T

TTEEEEITIT)

SIO
= =
e [0]
i
Cable name | 1ch | 2ch
F034 cable O
FO035 cable O O
SIO 1ch
SD1(TXD1) 12 2 ‘ 2
RDL(RXD1) | 2 3
RSI(RTS1) | 13 ‘ 4
CS1(CTS1) 3 5
SB[ ¥ T 7| Lo tzen
Reserved Connector : CDB-25S
[SIO] Reseved | 6 | 1 8| contact :CD-SC-111
1 10120-3000VE Lock nut  : HD-LNA
ggggecmr - 10320-52F0-008 - ; Recommended : Hirose Electric
Recommended : 3M 2¢h manufacturer
manufacturer ]
sD2(TxD2) | 17 [ ‘ 2
RD2(RXD2) | 7 3
RS2(RTS2) | 18 ‘ ‘ 4
cs2(cTs2) | 8 5
ER2(DTR2) 19 I 20
DR2(DSR2) | ° 6
Reserved 20 ‘ ‘ 8
Reserved 10 9
ov 7
T L

Recommended : Oki Electric Cable

11
Wire material : UL1061-2464 AWG22 X 12P
= manufacturer
FG

(Note) Please be aware that the wiring of serial communication cable (G031/G032 cable) for a display unit
differs.

<Related items>

Cable drawing: "Appendix 2 (F034/F035 Cable)"
Connector pin assignment:; "Appendix 3 (SIO-NC connector)"
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6. Connections of Control Unit
6.9 Connecting with RS-232C Device

(2) Example of wiring connections to the RS-232C device
When connecting to the RS-232C device, refer to the following diagrams and cross the wiring for the
transmission signals.

Hand shaking No hand shaking

upon RS/CS, ER/DR signals upon RS/CS, ER/DR signals
SD(TXD) —><— SD(TXD) SD(TXD)] ™ SD(TXD)
RD(RXD) "RD(RXD) RD(RXD)]| | RD(RXD)
RS(RTS) —><— RS(RTS) RS(RTS)TT I~ RS(RTS)
CS(CTS) | - CS(CTS) CS(CTS) | [ Ccs(CTS)
ER(DTR) ~ER(DTR) ER(DTR)T] |~ ER(DTR)
DR(DSR)] ~DR(DSR) DR(DSR)T? "~ DR(DSR)
CD(DCD) CD(DCD) CD(DCD) - |~ CD(DCD)

oV oV oV oV

FG FG FG FG
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6. Connections of Control Unit
6.10 Connecting with Skip Signal (Sensor)

6.10 Connecting with Skip Signal (Sensor)

Connect skip signal to the connector SKIP.
Skip signal is used for processing the high-speed signals. Always shield the cable.

(1) Connection of skip signal cable

Control unit SKIP

J——\ RO030 cable
2.2kQ 2 T <
O oo |
12 O o) b
SI2
b
3106 So—
— )
Blo oo i
Sl4
3
7| 5 S |
sI5
710 o o—
Sl6 ;
81l o o™ y
SI7 ;
3
18 5 oo 1 Stabilized
SIs j% power supply
»  |com| = FG 24VDC (+)
O ng:l
1,5, 11, 157~\ J: FG
0V connection at COM terminal
| Ton
+24V ——
GND 1 |
t

Ton>2ms

(Note 1) NC recognizes input signals of 2ms or more as the valid skip signals. If machine contacts (relay,
etc.) are used, malfunctions will occur due to chattering. Use semiconductor contacts (transistor,
etc.).

(Note 2) Fold the cable shield over the sheath, and wrap copper foil tape over it. Connect the wound
copper foil tape to GND plate of the connector.



6. Connections of Control Unit
6.10 Connecting with Skip Signal (Sensor)

(2) Skip signal input conditions
The input signals must be used within the following condition ranges.

Input voltage at external contact ON 18V or more, 25.2V or less
Input current at external contact ON 6mA or more

Input voltage at external contact OFF 4V or less

Input current at external contact OFF 2mA or less

Input signal holding time (Ton) 2ms or more

Machine side contact capacity 30V or more, 16mA or more

<Related items>
Cable drawing: "Appendix 2 (FCUA-R030 cable)"
Connector pin assignment: "Appendix 3 (SKIP connector)"
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6. Connections of Control Unit
6.11 Connecting with Synchronous Feed Encoder/Manual Pulse Generator

6.11 Connecting with Synchronous Feed Encoder/Manual Pulse Generator
Synchronous feed encoder (1ch) or 5V power supply type manual pulse generator (2ch) can be connected.

Synchronous feed encoder
OSE1024-3-15-68

[
R054 cable _'9
(i .
=TT
0 RO50 cable
= sl — ijm ]
ol [(e]
@ 5V manual pulse generator
: H:l Nc()i%ear view)
ENC| [N B
L T When connecting one 5V
manual pulse generator
= G023 cable
T
When connecting two 5V
manual pulse generators
m] i G024 cable
i
'L ~ 5V manual pulse generator

(Rear view)

<Related items>
Cable drawing: "Appendix 2 (FCUA-R050/R054 Cable, G023/G024)"
Connector pin assignment: "Appendix 3 (ENC connector)"

Refer to the section "7.6.2 Connecting with 5V Manual Pulse Generator" for 5V manual pulse generator's
input conditions and input/output circuit example.

When using synchronous feed encoder and manual pulse generator at the same time, the cables must be
prepared by the machine tool builder.
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6. Connections of Control Unit
6.12 Connections of Emergency Stop Signal

6.12 Connections of Emergency Stop Signal

(1) When not using control unit side emergency stop input signal (EMG)
When not using control unit side emergency stop input signal, such as when operation panel I/O unit side
emergency stop input signal (EMG) is used, invalidate the input signal by using terminal cable G123.
G123 cable comes with the control unit.

NC control unit
(Bottom view)

EMG

[y
A

G123 EMGIN

Connector name : EMG
EMG Contact : 51030-0330
= Connector :50084-8160

Recommended
manufacturer : MOLEX
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6. Connections of Control Unit
6.12 Connections of Emergency Stop Signal

(2) When using control unit side emergency stop input signal (EMG)
When using control unit side emergency stop input signal (EMG), connect to the emergency stop switch
by using F120 cable.

NC control unit Etmerge'r:cr)]/
(Bottom view) F120 stop switc
BREE U

EA) mil o |

= § [ -EI;_ o_l

S|l U

s

ElE

G / EMG

EMG A Connector name : EMG

Contact : 51030-0330
Connector : 50084-8160
Recommended : MOLEX
manufacturer

» EMGIN

» FG

LG

Emergency stop
input circuit

(Notel) When installing emergency stop switch at operation panel and electric cabinet each, both
emergency stop input signals (EMG), the signal at the operating panel I/O unit side and at the
control unit side, can be used.

(Note2) Emergency stop is compliant to the stop category 1 of the European Safety Standards
"EN60204-1".

<Related items>
Cable drawing: "Appendix 2 (F120 Cable, G123 Cable)"
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6. Connections of Control Unit

6.13 Connecting with Safety Observing 1/0O Device: SDIO Connector

6.13 Connecting with Safety Observing 1/0O Device: SDIO Connector
(1) Connect safety observing 1/0 device with the SDIO connector.

Requires when using safety

observing function

Door
EMG| T
Door open/close SDIO . i&
check sensor connector G
SDI1 ;Jy
SDO1 NC
Power supply EMG ? ~
J N \I_?/ COM
CN9 CN23A]| e
;17 RIO1 or RIO2 OPI
Relay
CN23B| R eI
! =
£ 24v :  FMeL
i T
[ ToPI
L11|-A ! EMGIN
1
L21 J i | Operation panel 17
L1112 L3 G 1| /O unit
1| Fcu7-Dx
— l 24V AL L i
Drive unit
= @)
o 1 @|RIOcard P—]
N
MC ot ()
o ) 7
o IS JE oo T
I of° m o ® s
O O O O Fﬂ(\ 0 © R
Contactor Contactor Reactor NFB

Safety observing function provides the function compliant to the machinery directive in European Safety
Standards. The safety of this product is compliant to the safety category 3 of the European Safety
Standards "EN954-1:1996". However, make sure to check the safety of the machine by using "risk

assessment”.

With this function, the following executions can be realized.

(i) Open the door without shutting the motor drive power OFF.
(i) Operate under the safety speed or lower while the door is opened.

(Note) Cables for the SDIO connector must be manufactured by the machine tool builder.
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6. Connections of Control Unit
6.13 Connecting with Safety Observing 1/0O Device: SDIO Connector

Safety standards taken into consideration
(a) 98/37/EC Machinery directive
(b) EN954-1:1996 Safety of machine — Safety-related parts of control system Part1:
General principles for design
(c) EN60204-1/1997 Safety of machine — Electrical equipment of machines; Part 1: General requirements

(2) Specifications of SDIO connector

<Cable side connector>

1B
(T:ype. 51353-.1":)0601034 5000 5B — |
ontact type: - N KR K KX
Recommended
manufacturer: MOLEX
X KKK
) ) 5A — \
<Wire material> 1A
Type: UL1061-2464 AWG22
Recommended ] )
manufacturer: Oki Electric Cable SDIO connector pin assignment
Description of SDIO connector terminal
Pin 1/0 Function Pin | 11O Function
Sink (common 24V)
1A |COM 1B RG (GND for DO 24V power supply)
Source (common 0V)
2A I SDI1 (Door 1 switch input) 2B | | | SDI2 (Door 2 switch input)
3A Reserved (Not connected) 3B Reserved (Not connected)
4A 24VDC (DO power supply) 4B | O | SDO1 (Contactor control output)
5A Reserved (Not connected) 5B Reserved (Not connected)
Pin Characteristic Voltage Current Description
Refer to Sink input signal: Ov COM: 24V
SDI1to 2 Input o ) .
description Source input signal: 24v  COM: 0V
Contactor shutoff signal output.
(Note) Output voltage or output current may
not be sufficient enough to directly
SDO1 Output 24V Max. 60mA control contactor. In such a case, use
a relay that operates under 24VDC,
60mA, etc. between control unit and
contactor.
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6. Connections of Control Unit
6.13 Connecting with Safety Observing 1/0O Device: SDIO Connector

(3) SDIO connector cable

SDIO connector cable ‘ Application: Safety observing function

SDIO

NC control unit

Ooooo

e Crimp terminal : v1.25-3

-@ Recommended - jsT
manufacturer

SDIO

COM

SDI1

Reserved

+24V

Reserved

ov

SDI2

Reserved
SDO1

Reserved

Connector: 51353-1000 ) .
Contact: 56134-9000 x6 Wire material: UL1061-2464 AWG22

Recommended manufacturer: MOLEX Recommended manufacturer: Oki Electric Cable

(Note) This cable must be prepared by the machine tool builder.
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7. Connections of Operation Panel I/O Unit

7. Connections of Operation Panel I/O Unit

<Characteristics>
The wirings between operation panel and electric cabinet (or control panel) can be simplified by putting 1/0O
interfaces around the operation panel together.

Characteristics of operation panel I/O unit are as follows.

(1) Operation panel (display unit section) and electric cabinet (control unit section) can be wired with one
cable (G013).
This is effective to simplify the wiring between operation panel and electric cabinet, as well as to reduce
the cost of wiring.
G013 cable includes RI03, EMG and LAN.
(2) Number of DI/DO points that can be mounted on the machine operation panel is 32/32 as standard and
64/64 at the maximum.
Both sink type and source type are available.
(3) Remote /O interface --- 1ch
Remote 1/O unit, card-sized 1/O card, scan I/O card, etc. can be extended up to 5 channels.
Note that the following (a) and (b) will be applied if DI/DO mounted on the operation panel I/O unit is used.
(a) When 32 points/32 points are used, up to 5 channels, or 160 points/160 points in total, are available.
(b) When 64 points/64 points are used, up to 4 channels, or 128 points/128 points in total, are available.
(4) Manual pulse generator --- 3ch
5V and 12V manual pulse generators can be connected.
(5) Emergency stop input --- 1ch
Emergency stop switch installed on the operation panel can be connected.
(6) LAN communication interface --- 1ch
Display unit can be connected.
(7) NC reset interface --- 1ch
NC can be reset by DI input. NC reset interface is connected to the keyboard unit.
(8) Installation on the back side of the keyboard unit is possible.
Allows space saving inside the operation panel.

(Note) Operation panel I/O unit is attached to the back side of the keyboard unit when shipped. (This applies
only when purchasing operation panel I/0O unit and the keyboard unit together.)
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7. Connections of Operation Panel 1/0O Unit
7.1 Operation Panel /0O Unit Connection System Drawing

7.1 Operation Panel 1/0 Unit Connection System Drawing

Operation panel /O unit Control unit
— OPI
OPI G013 cable I|:|

— R211 cable . .

RIO3 P Remote I/O unit, scan I/O unit card
1 R300, R301 cable . .

CG31 P Machine control panel, switchboard, etc.
1 R300, R301 cable . .

CG32 P Machine control panel, switchboard, etc.

CG33 R300, R301 cable P Machine control panel, switchboard, etc.

CG34 R300, R301 cable P Machine control panel, switchboard, etc.

Display unit
—1 G301 cable
PCLAN D LAN

— F020, FO21, F022 cable = —= 12V manual pulse generator

MPG >
— G020, G021, G022 cable —= 5V manual pulse generator
] G310 cable

NCRST > Keyboard unit

— F120 cable )

EMG > Emergency stop signal
— FO70 cable 24VDC

DCIN [l Stabilized
— power supply
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7. Connections of Operation Panel I/O Unit
7.2 Connecting with Power Supply

7.2 Connecting with Power Supply
Connect 24VDC power supply (general-purpose stabilized power supply) to the operation panel I/O unit.

(1) Connection of power supply

24VDC stabilized

DCIN FO70 cable power supply
Operation panel = ) \ ©) +24V
1/0O unit © oV
= _ " > o J
DCIN @
DCIN
]
= 24VvDC | 1
ov 29 Connector name : DCIN
8 FG 3 o Contact : 2-178288-3
D Connector :1-175218-5
o IHL——1I Recommended manufacturer: Tyco Electronics AMP

I —
(Note) Install the ferrite core that comes with the operation panel I/O unit on the FO70 cable.
Refer to the section "Appendix 5.5 Ferrite Core Installation Method" for details.

<Related items>
Cable drawing: "Appendix 2 (FO70 cable)"
Connector pin assignment: "Appendix 3 (DCIN connector)"”

(2) Specifications of power supply
When selecting the stabilized power supply (prepared by machine tool builder), consider the
characteristics indicated in the section "6.2.1 When Using General-Purpose 24VDC Stabilized Power
Supply”. Use a power supply that complies with CE Marking or that follows the safety standards.
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7. Connections of Operation Panel I/O Unit
7.3 Connecting with Display Unit

7.3 Connecting with Display Unit

Connect display unit to the connector PCLAN.
G301 cable (1m) comes with the operation panel I/O unit.

Operation panel Display unit
1/O unit (Rear view)

PCLAN

o

©l

| LAN

G301 cable _ LAN
[ ]

LAN straight cable

<Related items>
Cable drawing: "Appendix 2 (G301 cable)"
Connector pin assignment: "Appendix 3 (LAN connector)"
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7. Connections of Operation Panel I/0 Unit
7.4 Connecting with Keyboard Unit

7.4 Connecting with Keyboard Unit

Connect keyboard unit to the connector NCRST.
G310 cable (0.08m) comes with the operation panel I/O unit.

Operation panel Keyboard unit
I/O unit (Rear view)
NCRST NCRST

° CAdM=pEe = ©

G310 cable

<Related items>
Cable drawing: "Appendix 2 (G310 cable)"
Connector pin assignment: "Appendix 3 (NCRST connector)"
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7. Connections of Operation Panel I/O Unit
7.5 Connections of Emergency Stop Signal

7.5 Connections of Emergency Stop Signal

(1) When using operation panel I/O unit side emergency stop input signal (EMG)
When using operation panel I/O unit side emergency stop input signal (EMG), use F120 cable to connect

to the emergency stop switch.

Emergency

Operation panel F120 stop switch

1/O unit =1
7% %
SR == © (10 [ Q
7 g4 O o
EMG
EMG
FG 1 Connector name : EMG
EMGIN Contact : 51030-0330
Connector : 50084-8160
+24V 3 0 Recommended manufacturer: MOLEX

T3]
R 2

1
=

LG

Emergency stop
input circuit
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7. Connections of Operation Panel I/O Unit
7.5 Connections of Emergency Stop Signal

(2) When not using operation panel I/0 unit side emergency stop input signal (EMG)
When not using operation panel I/0O unit side emergency stop input signal (EMG), such as when control
unit side emergency stop input signal (EMG) is used, invalidate the input signal by using terminal cable
G123. Note that G123 cable does not come with the operation panel I/O unit.

Operation panel EMG
/O unit 1
©
= [ G123 EMGIN | 2
i i

EMG
Connector name : EMG
Contact : 51030-0330
Connector : 50084-8160

Recommended manufacturer: MOLEX

° CO=RE =2

©

I || E—

(Notel) When installing emergency stop switch at operation panel and electric cabinet each, both
emergency stop input signals (EMG), the signal at the operating panel I/O unit side and at the
control unit side, can be used.

(Note2) Emergency stop is compliant to the stop category 1 of the European Safety Standards
"EN60204-1".

<Related items>

Cable drawing: "Appendix 2 (F120 Cable, G123 Cable)"
Connector pin assignment: "Appendix 3 (EMG connector)"
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7. Connections of Operation Panel I/0 Unit

7.6 Connecting with Ma

Both 5V power supply type (UFO-01-229, etc.) and 12V power supply type (HD60, etc.) manual pulse

7.6 Connecting with Manual Pulse Generator

nual Pulse Generator

generator can be used. Take the maximum cable length, etc. into consideration when selecting.

7.6.1 Connecting with 12V Manual Pulse Generator (Maximum Cable Length: 50m)
Connect 12V manual pulse generator to the connector MPG.

Operation panel
I/O unit

© =

il

MPG

© =P &

e p—

\

When connecting one
12V manual pulse
generator

F020 cable

::DO
=

When connecting two
12V manual pulse
generators

F021 cable

="

generator

When connecting three
12V manual pulse
generators

) F022 cable

N
N
N
N
N
N
N
\

[

Oo=p
=
W—

12V manual pulse generator input conditions

Input pulse signal type

90° phase difference
between A and B.
(Refer to waveform below.)

Input signal voltage

H level 3.5V to 5.25V
L level OV to 0.5V

Max. input pulse frequency | 100kHz
Power voltage for pulse 12VDC+10%
generators

Max. output current 100mA

No. of pulses per rotation

25pulse/rev or 100pulse/rev

A(B) phase

B(A) phase |

|

a‘b c‘d
\ \

T

°)
|

12V manual pulse generator input/output circuit

12V manual pulse

HD60 (Rear view)

Signal
input

Power
output

+5V

pin No.

HB1
HB2
HB3

+12V
+12V

ov
ov
ov

Connector
470Q
— HA1 2200
HA2
HA3

a1 W =

4700pF T
v ov
470Q
2 220Q
4
6
4700pF T

ov

10
12
14

I

9

1"
13

Control
circuit

)
_\'J\/

a.b.c.d.e.: A phase or B phase rising edge (falling edge) phase difference = T/4 £T10

T: A or B phase cycle (Min.

10ps)

(Note) When selecting a manual pulse generator, make sure that its case and OV terminal are insulated.
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7. Connections of Operation Panel I/0 Unit

Operation panel
I/O unit

O e

6
MPG

©fmr)

o CORE=R &

| p— ]

\

7.6 Connecting with Manual Pulse Generator

When connecting one 5V
manual pulse generator

G020 cable

il

When connecting two 5V
manual pulse generators

G021 cable

7.6.2 Connecting with 5V Manual Pulse Generator (Maximum Cable Length: 20m)
Connect 5V manual pulse generator to the connector MPG.

5V manual pulse
generator
(Rear view)

When connecting three
5V manual pulse
generators

G022 cable

:<:O
—

5V manual pulse generator input conditions

Input pulse signal type

90° phase difference
between A and B.
(Refer to waveform below.)

Input signal voltage

H level 3.5V to 5.25V
L level OV to 0.5V

Max. input pulse frequency | 100kHz
Power voltage for pulse 5VDC+10%
generators

Max. output current 100mA

No. of pulses per rotation

25 pulse/rev or 100pulse/rev

A(B) phasd
B(A) phase | j
a ‘ b|c ‘ d|e ‘
\ 1 \ |

5V manual pulse generator input/output circuit

Signal
input

Power
output

Connector
pin No.

HA1
HA2
HA3

HB1
HB2
HB3

+5V

+5V

ov
ov

ov

g W=

o BN

+5V

470Q

470Q

2200

4700pF T

+5V N
ov

220Q
Control
circuit

4700pF 1—

ov

7
8

9

T

11
13

-

3

ov

a.b.c.d.e.: A phase or B phase rising edge (falling edge) phase difference = T/4 + T/10
T: A or B phase cycle (Min. 10us)

<Related items>

Cable drawing: "Appendix 2 (F020/F021/F022 cable, G020/G021/G022 cable)"
Connector pin assignment: "Appendix 3 (MPG connector)"

(Note) When selecting a manual pulse generator, make sure that its case and 0V terminal are insulated.
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7. Connections of Operation Panel I/O Unit
7.7. Connecting with Remote /O Unit

7.7. Connecting with Remote 1/O Unit

Connect remote I/O unit to the connector RI03.
(Note) When not connecting remote 1/0O unit, connect a terminator (R-TM) to the connector R103. R-TM

terminator comes with operation panel I/O unit.

Remote 1/O unit

Operation panel
1/O unit

RIO3 A

FCUA-R211

Connect to FG terminal

RIO3(FCUA-R211) (FCUA-R211)

TXRX 1 £ (\‘ 1 | TXRX
TXRX* | 2 [ — 2 | TXRX*
ov 3 o o 3 ov
FG @:J FG
Connector 1 1-178288-3
Contact 0 1-175218-2
Recommended : Tyco Electronics AMP

manufacturer

Refer to the following chart for the maximum number of connecting channels and I/O points.

Operation panel /O unit type Max. No. of channels Max. No. of I/O points
(RIO3 connection) (R1O3 connection)
FCU7-DX670 5 channels 160 points/160 points
FCU7-DX671 5 channels 160 points/160 points
FCU7-DX770 4 channels 128 points/128 points
FCU7-DX771 4 channels 128 points/128 points

(Note) Refer to the section "8.2 Connecting with Remote I/O Unit" for the number of occupied channels and

I/O points of the remote I/O unit.

<Related items>

Cable drawing: "Appendix 2 (FCUA-R211 cable)"
Connector pin assignment: "Appendix 3 (R103 connector)"

7.8. Connecting with Scan I/0O Card and Card-sized I/O Card

Refer to the section "8.3 Connecting with Scan 1/0O Card" and "8.4 Connecting with Card-sized 1/0 Card" for

the connection of scan I/O card and card-sized I/O card to the operation panel I/O unit.
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7. Connections of Operation Panel I/O Unit
7.9 Connecting with Machine Operation Panel

7.9 Connecting with Machine Operation Panel
Connect machine operation panel to the connector CG31/CG32/CG33/CG34.

<Related items>
Cable drawing: "Appendix 2 (R300 cable, R301 cable)"
Connector pin assignment: "Appendix 3 (CG31/CG32/CG33/CG34)"

7.9.1 Wiring the Input Side DI Connector (CG31/CG33)

The DI connector on the input side of the operation panel I/O unit is wired in the same manner as the
M60/M600 Series base 1/0 unit (FCU6-DX Series) and remote I/O unit (FCUA-DX Series).
Refer to the section "7.9.3 Outline of Digital Signal Input Circuit".

7.9.2 Wiring the Output Side DO Connector (CG32/CG34)

An insulation type DO output is used with the operation panel 1/0O unit. (Effective in improving the resistance
against noise from external sources)

So, the DO output power is supplied from an external source, and the wiring method on the machine side
differs from that of M60/M600 Series I/0O unit (FCU6-DX Series, FCUA-DX Series).

Refer to the section "7.9.4 Outline of Digital Signal Output Circuit".

The wiring also differs for the sink type (FCU7-DX670/DX770) and source type (FCU7-DX671/DX771) DO
output. Refer to the section "7.9.5 Wiring for Sink Type Output" and "7.9.6 Wiring for Source Type Output" for
details on the wiring methods.
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7. Connections of Operation Panel 1/0O Unit
7.9 Connecting with Machine Operation Panel

7.9.3 Outline of Digital Signal Input Circuit

Sink type and source type share the digital signal input circuit.
Connect according to each respective diagram below.

Input circuit (Machine side)  CG31/CG33
j— ——— . —
2.2kQ
T 60 O !
OV(RG) — ﬂ
2.2kQ
50 O =
ovire) L Y

50 O —

OV(RG) J___ ﬂ
50 o —

OV(RG) J__— ﬂ

N
[
=
o)
— — — — — — — — —

T 6o O —
OVRG) = ﬂ Cont_rol
unit
24VDC(+) T -
A3,B3 |[COM
Sink type

(Machine side) CG31/CG33

24VDC(+) T - 2.2kQ

o O 1 Z
24VDC(+) T e 2.2kQ

¢ O 1 [
24VDC(+) T o . 2.2kQ

e )

50 O — [
50 O —
ﬂ Control

unit

A
OV(RG) J—_— A3,B3 |COM

N
D
<
O
Q
\.‘./
) N )
N
~
3

Source type
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7. Connections of Operation Panel 1/0O Unit

Input conditions

7.9 Connecting with Machine Operation Panel

The input signals must be used within the following condition ranges.

Sink type Source type
Input voltage at external contact ON 6V or less 18V or more, 25.2V or less
Input current at external contact ON 9mA or more
Input voltage at external contact OFF 20V or more, 25.2V or less 4V or less

Input current at external contact OFF

2mA or less

Tolerable chattering time

3ms or less (Refer to T1 below)

Input signal holding time

40ms or more (Refer to T2 below)

Input circuit operation delay time

3ms <T3 = T4<16ms

O |IN|JOO|O|(M|]W|IN]|EF

Machine side contact capacity

30V or more, 16mA or more

(Note) Input signal holding time: 40ms or more as a guideline. The input signal can only be confirmed if held

longer than the ladder process cycle time.

‘ T2
T T1

« >

\

A
Y

|

T3 T4

-~

T2

\

<
-«

<l

« Lo

T1

A
y

UL

UL
DR

T3
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|

T4



7. Connections of Operation Panel I/0 Unit
7.9 Connecting with Machine Operation Panel

7.9.4 Outline of Digital Signal Output Circuit
The digital signal output circuit uses a sink type (DX670/DX770) or source type (DX671/DX771).
Use within the specification ranges shown below.

Output circuit

(Machine side) (Machine side)
24VDC CG32/CG34 24VDC CG32/CG34
e = [
28V 5VDC 24V 5VDC
24V 5V 24V 5V
oV, oV
< < L 1
OV(RG) OV(RG) -

DOxx

} =
DOxx
T L

oVRS) T - L T -

Source type (DX671/DX771)

T D 1 — B TT

[ -

Control

Control
circuit

R DOx . N
— ‘ circuit
e } :Sa

DOCOI

\\H:k
=

Lo

Sink type (DX670/DX770)

Output conditions

Insulation method Insulation
Rated load voltage 24VDC
Max. output current 60mA/point
Output delay time 40us

(Note 1) When using an inductive load such as a relay, always connect a diode (voltage resistance 100V or
more, 100mA or more) in parallel to the load.

(Note 2) When using a capacitive load such as a lamp, always connect a protective resistor (R=150Q) serially to
the load to suppress rush currents. (Make sure that the current is less than the above tolerable current

including the momentary current.)

/\ CAUTION

© When using an inductive load such as a relay, always connect a diode in parallel to the load.

© When using a capacitive load such as a ramp, always connect a protective resistor serially to
the load to suppress rush currents.
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7. Connections of Operation Panel I/O Unit
7.9 Connecting with Machine Operation Panel

7.9.5 Wiring for Sink Type Output (FCU7-DX670/DX770)

Operation panel I/O unit
FCU7-DX670/DX770

(Card name: HN391/HN396) Machine side
CG32/CG34 *1 Additional I_ - = _I
wiring I 24VDC
24VDC 1B P —t
24VDC 2B _
™ Y200 20B & @
Y201 198 %
Y202 18B @
L Y203 17B %
™ Y204 16B @
Y205 158
Y206 14B
L Y207 13B
™ Y208 12B
Y209 11B
Y20A 10B
| Y20B 9B _
~ Y20C 8B @
Y20D 7B 30
Y20E 6B e 5
| Y20F 5B s E
Y210 20A =
Y211 19A RA g 5=
Y212 18A % _g ®
L Yv213 17A o
™ Y214 16A +(RA =
Y215 15A
Y216 14A
L Y217 13A
™ Y218 12A
Y219 11A
Y21A 10A
L v21B 9A @
™ Y21C 8A %
Y21D 7A @
Y21E 6A %
| vorr |oa 1 o S
GND 1a[] % =
GND 2A | P
pocoMm | 3a |
DOCOM 38l % |
DOCOM A | Q |
DOCOM 4B|
I Ay GND |
__________________ d
*2 Additional wiring

(Note 1) Connect +24V to the flat connector 1B, 2B (24VDC). (*1)

(Note 2) Connect OV (GND) to the flat connector 3A, 3B, 4A, 4B (DOCOM). (*2)

(Note 3) Connect OV (GND) to the flat connector 1A, 2A (GND). (*2)

(Note 4) When large current flows due to small amount of connected load, fuse may be blown out or 24V
power supply voltage may drop. In order to secure the appropriate current value, watch the
connected load.
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7. Connections of Operation Panel I/O Unit
7.9 Connecting with Machine Operation Panel

7.9.6 Wiring for Source Type Output (FCU7-DX671/DX771)

Operation panel /O unit
FCU7-DX671/DX771

(Card name: HN392/HN397) Machine side
CG32/CG34 N y | o orvoe |
_[*1 Additional wiring__ | | -0~ 24VDC
24VDC 1B |
24VDC 28 | § |
DOCOM 3A | Q |
DOCOM 3B
DOCOM 4| )Y |
DOCOM B e —————— o———  _
[~ Y200 20B fﬁ(
Y201 198
Y202 188 @—4.
| Y203 17B §
™ Y204 168 @
Y205 158
Y206 14B .
Y207 13B .
~ Y208 12B . o
Y209 11B c
. ©
Y20A 10B 2
|_v208 9B . ~
~Y20C 8B . <.
Y20D 7B 8
Y20E 6B ) o
| Y20F 58 . S
Y210 20A 2
Y211 19A +( R b S
Y212 18A S
Y213 17A ®
Y214 16A @_ﬁ S
Y215 15A S
Y216 14A &
Y217 13A -
~ Y218 12A .
Y219 11A .
Y21A 10A
| v21B 9A @
ry21c 8A §,
Y21D 7A @
Y21E 6A §,
| Yo21F 5A @
GND 1A S —
GND 2A S = = —|
| 777'GND |
—_— e —
*2 Additional wiring

(Note 1) Connect +24V to the flat connector 1B, 2B (24VDC). (*1)

(Note 2) Connect +24V to the flat connector 3A, 3B, 4A, 4B (DOCOM). (*1)

(Note 3) Connect OV (GND) to the flat connector 1A, 2A (GND). (*2)

(Note 4) For the power supply connected to DOCOM, consider the power consumption of the output devices.

(Note 5) When large current flows due to small amount of connected load, fuse may be blown out or 24V
power supply voltage may drop. In order to secure the appropriate current value, watch the
connected load.
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8. Connections of I/O Interface
8.1 Types of I/O Interface

8. Connections of I/O Interface
I/O interface is connected to RIO1/RIO2 of the control unit and RIO3 of the operation panel I/O unit.

8.1 Types of 1/O Interface

There are four types of I/O interfaces as shown below.

Type Explanation Connection Detailed
configuration

1 | Remote I/O Connecting with analog input, | Refer to 8.2 Refer to 2.3.5
analog output and manual pulse
generator is possible besides
DI/DO.

2 | Scan l/O DI/DO input/output (32/32) is | Referto 8.3 Referto 2.3.6
possible besides scan type.

3 | Card-sized /O | 55mm x 93mm in size. Refer to 8.4 Refer to 2.3.7
Connector PCB must be
manufactured by the machine
tool builder when using card size
I/O card.

4 | Expansion I/O DI/DO input/output (64/48) is | Referto 8.5 Referto 2.3.8
possible.
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8. Connections of I/O Interface

8.2 Connecting with Remote I/0 Unit

8.2 Connecting with Remote I/O Unit
This chapter describes the connection of the remote 1/0O unit and machine control signals.

8.2.1 Outline of Remote I/O Unit

The following eight types of signals can be input/output from the remote 1/O unit (FCUA-DXOOO) according to
the type and No. of contacts. Use serial link connections (MC link B) to connect the unit with the control unit or

the operation panel I/O unit.

When the remote I/O unit is connected with serial links, multiple units can be used as long as the total No. of

occupied stations (channels) is within 8 channels.

Unit type Machine control signals that can be handled N(.)' OT occup!ed
serial link stations

FCUA-DX100 Digital input signal (DI)  : 32 points (photo coupler insulation) sink/source type 1
Digital output signal (DO) : 32 points (non-insulation) sink type

FCUA-DX101 Digital input signal (DI)  : 32 points (photo coupler insulation) sink/source type 1
Digital output signal (DO) : 32 points (non-insulation) source type

FCUA-DX110 Digital input signal (DI)  : 64 points (photo coupler insulation) sink/source type 5
Digital output signal (DO) : 48 points (non-insulation) sink type

FCUA-DX111 Digital input signal (DI)  : 64 points (photo coupler insulation) sink/source type 2
Digital output signal (DO) : 48 points (non-insulation) source type

FCUA-DX120 Digital input signal (DI)  : 64 points (photo coupler insulation) sink/source type
Digital output signal (DO) : 48 points (non-insulation) sink type 2
Analog output (AO) : 1 point

FCUA-DX121 Digital input signal (DI)  : 64 points (photo coupler insulation) sink/source type
Digital output signal (DO) : 48 points (non-insulation) source type 2
Analog output (AO) : 1 point

FCUA-DX140 Digital input signal (DI)  : 32 points (photo coupler insulation) sink/source type
Digital output signal (DO) : 32 points (non-insulation) sink type 5
Analog input (Al) : 4 points
Analog output (AO) : 1 point

FCUA-DX141 Digital input signal (DI)  : 32 points (photo coupler insulation) sink/source type
Digital output signal (DO) : 32 points (non-insulation) source type 5
Analog input (Al) . 4 points
Analog output (AO) : 1 point
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8. Connections of I/O Interface

8.2.2 Names of Each Remote I/O Unit Section

Front view

-
3
0 |2

(5)=

(=<

BRONONONORONONONORC)

EE ===

0000000000000000000000

(Rear)

Front view

-
3
0 |2

©)
A

Bottom -«

view
(=<

===

0000000000000000000000

(Rear)

DI-L (machine input signal connector)
DS (transfer speed changeover switch)
CS (station No. changeover switch)
DO-L (machine output signal connector)
RIO1 (serial connection connector #1)
RIO2 (serial connection connector #2)
DCIN (24VDC (+) power input connector)
DI-R (machine input signal connector)
DO-R (machine output signal connector)

AlO (analog signal input/output connector)
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Bottom
view

DS

CS

8.2 Connecting with Remote I/0 Unit

Front view

(=]
Y
®

(Front)

o [

Bottom

view

F

HIEIIEIIEI

0000000000000000000000

(Rear)

For changeover of transfer speed

—> Normally set to left side.
—> Not used.

01@2 —» Selection of station No.

Enlarged view of DS and CS



8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

8.2.3 Setting of Station No. When Using Multiple Remote I/O Units

When the remote I/O unit is connected with serial links (MC link B), multiple units can be used as long as the
total No. of occupied stations is within 8 stations. Refer to the section "7.7 Connecting with Remote I/O Unit"
for details on the remote 1/O unit connected to RIO3 of the operation panel I/O unit.

. No. of occupied serial
Unit name . .
link stations
FCUA-DX10[] 1
FCUA-DX11[] 2
FCUA-DX12 [ 2
FCUA-DX14 [ 2

When using multiple remote 1/O units, a characteristic station No. must be set for each unit. The FCUA-DX10
[ unit has one station No. setting switch, and FCUA-DX11 [, DX12 [ and DX14 [ unit have two switches.
Each of these switches must be set to a characteristic station No. within a range of 0 to 7.

<Setting example 1>

Control unit FCUA-DX10[unit

[o J=_
Jwisusisti

o

=7

]

(=

f=10
li=o|t=iajc=ia

— [[[ =] [¢]

Total No. of occupied stations: 1

No. of occupied

stations: 1
<Setting example 2> FCUA-DX11[]unit
or
Control unit FCUA-DX10unit FCUA-DX12[unit
o =l |
M\TSUBISHI
i —
o [fe] [o]
:
2 [l |[ig
=5 [ _
No. of occupied No. of occupied
stations: 1 stations: 2

Total No. of occupied stations: 3
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8. Connections of I/O Interface
8.2 Connecting with Remote 1/O Unit

<Setting example 3>

Control unit FCUA-DX11[] unit or FCUA-DX12[] unit 4 units
CMITSUBISHI
‘ D] || _'\‘\,Jj\, g AR AT B
0 1 2 3 4 5 6 7
No. of occupied  No. of occupied No. of occupied No. of occupied
stations: 2 stations: 2 stations: 2 stations: 2

Total No. of occupied stations: 8

(Maximum configuration)

(Note) The assignment of each unit's input/output signal address will change with the setting of the channel No.
Refer to "PLC Interface Manual" for details.
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8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

8.2.4 Outline of Digital Signal Input Circuit

Sink type and source type share the digital signal input circuit.
Connect according to each respective diagram below.

Input circuit (Machine side)  DI-L/DI-R
j— ——— . —
2.2kQ
T 6o O )
OV(RG) = ﬂ
2.2kQ
60 O —
oVRG) L e

50 O —
OV(RG) J___ ﬂ
50 o —

n
[®)
=
o]
— — — — — — — — —

J_ 60 O —
OV(RG) = ﬂ Control
unit
24VDC(+) {T}
O
A3,B3 [COM
Sink type

(Machine side)  DI-L/DI-R

2avoc() T 22k0

o O 1 [
24VDC(+) T P 2.2kQ

o O 1 [
24VDC(+) *‘T* I 2ka

50 O — [
5o o) —
ﬂ Control

unit

O

OV(RG) J—_— A3,B3 |COM

N
i
<
@)
Q
x
f N
N)
N
o)

Source type
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8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

Input conditions
The input signals must be used within the following condition ranges.

Sink type Source type
1 |Input voltage at external contact ON 6V or less 18V or more, 25.2V or less
2 | Input current at external contact ON 9mA or more
3 | Input voltage at external contact OFF 20V or more, 25.2V or less 4V or less
4 | Input current at external contact OFF 2mA or less
5 | Tolerable chattering time 3ms or less (Refer to T1 below)
6 | Input signal holding time 40ms or more (Refer to T2 below)
7 | Input circuit operation delay time 3ms<T3=T4<16ms
8 | Machine side contact capacity 30V or more, 16mA or more

(Note) Input signal holding time: 40ms or more as a guideline. The input signal can only be confirmed if held
longer than the ladder process cycle time.

- T2 _ T2 o
T1 T1 _T1 T1

| >

B 1] 11 A 11 R i
] .«

A
\
A

A

A
Y
A

A

|
|

T3 T4 T3 T4
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8. Connections of I/O Interface
8.2 Connecting with Remote 1/O Unit

8.2.5 Outline of Digital Signal Output Circuit

The digital signal output circuit uses a sink type (DX100) or source type (DX101).
Use within the specification ranges shown below.

Output circuit
(Machine side)  DO-L/DO-R

24VDC(+)

Control
circuit

Uk

Sink type (DX1[10)

DO-L/DO-R

(Machine side) 2 24VDC(+) '
'f_} :

1

1

@Bry—to =
H Control :
circuit 1

:

1

1

1

1

1

el

Source type (DX11)

Output conditions

Insulation method Non-insulation
Rated load voltage 24VDC

Max. output current 60mA/point
Output delay time 40us

(Note 1) When using an inductive load such as a relay, always connect a diode (voltage resistance 100V or more,
100mA or more) in parallel to the load.

(Note 2) When using a capacitive load such as a lamp, always connect a protective resistor (R=150Q) serially to
the load to suppress rush currents. (Make sure that the current is less than the above tolerable current
including the momentary current.)

/\ cAUTION
@ When using an inductive load such as a relay, always connect a diode in parallel to the load.

@ When using a capacitive load such as a ramp, always connect a protective resistor serially to the
load to suppress rush currents.
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8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

8.2.6 Outline of Analog Signal Output Circuit

The analog signal output circuit can be used only for the FCUA-DX120/DX121/DX140/DX141.

Output circuit

| 2200
AO O DAC

Output conditions

Output voltage 0V to £10V (£5%)

Resolution 12bit (£10V x n/4096) (Note)
Load conditions 10kQ load resistance

Output impedance | 220Q

(Note) n=(2°to 2™
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8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

8.2.7 Outline of Analog Signal Input Circuit

The analog signal input circuit can be used only for the FCUA-DX140/DX141.

Input circuit

ADC

Input conditions

Max. input rating +15V

Resolution 10Vv/2000 (5mV)

Precision Within £25mV

AD input sampling time [ 14.2ms (Al0)/42.6ms (All to 3)
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8. Connections of I/O Interface

8.2 Connecting with Remote I/0 Unit

8.2.8 Connection of FCUA-DX100[1/14[1 Unit and Machine Control Signal

Type of machine input/output |  Input Output
signal and No. of points 32 points | 32 points
R300 cable/
R301 cable
Machine
signal
R300 cable/
R301 cable
Machine
signal

% FCUA-DX10[]

or
FCUA-DX14]

The remote I/O unit cable types include the R300 and R301 types. The R300 cable has one end cut off, and
the R301 cable is used for connection to the IDEC terminal block BX1F-T40A (Note 1). The R300-3M and
R301-3M cables are available. If a cable longer than 3m is required, use the CN300 and CS301 connector set.
The one-end CN300 connector (optional, with one end) includes the DI-L (DI-R) and DO-L (DO-R) connectors.
The CS301 connector set (optional with both ends) includes the DI-L and DO-L connectors, and two
connectors for connection with the terminal block (IDEC).

(Note 1) IDEC I/O terminal BX1F-T40

<Outline of connection>

DI-L _[_ FCUA-DX100/140 N

A CoOM
24VDC(+) 3 |2

uﬂ@
2.2kQ Input circuit

ov O] Sink type
(RG) Bl |O1

Al

A2 8
24VDC(+)

DO-L

e °
. } Output circuit
~PD=1 Sink type
B1 |Or _,ji
B2 |O+— Control
t
Machine 2% © e

control panel

Stabilized power supply

LRIOlHRIOZH DCIN_ }—

2
24VDC(+) OV FG

- F

24VDC(+)

s

OV(RG)

Machine
control panel

Stabilized power supply

DI-L _[— FCUA-DX101/141 N
COM
Ny
)
o 2.2kQ @ Input circuit
Source type
Bl (O
B2 |0t
Al
A2 8
DO-II
O ; Output circuit
j Source type
)
B1 |Or
B2 |O— Control
AL |O circuit
A2

LRIOlHRIOZH DCIN_ |—

2
24VDC(+) OV FG

- F

/A\ CAUTION

Incorrect connections could damage the device, so always connect the cable to the designated

connector.

Q Do not connect or disconnect the connection cables between each unit while the power is ON.
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8. Connections of I/O Interface

<Signal assignment table>

8.2 Connecting with Remote I/0 Unit

——  FCUA-DX1001/140]

<CAUTION> DL
Machine side f . \ B
When using two or more remote 1/O
control panel, etc. : .
units or when connecting to the
operation panel I/O unit, the signal B A
assignment will differ. Refer to the T 29
"PLC Interface Manual" for details. The X42 X52 18
I/O assignment shows an example X43 IX53 |17
uhen the station No. is set to "2". J ijg igg ig
24VDC(+) X46 __|X56 |14
i DI-L X47 _ |[X57 |13
_— X48 X58 |12
O X49 X59 11
X4A | X5A |10
7J7_ X4B __|[X5B |9
X4aC __|[X5C |8
O0V(RG) X4D x50 |7
X4E ___|X5E__ |6
X4F __|[X5F |5
4
coM [com |3
24VDC [0V(RG) [2
24VDC [0V(RG) [1
B A
DO-L
B A
Y40 Y50 20
Y41 Y51 19
Y42 Y52 18
Y43 Y53 17
24VDC(+) Y44 Y54 16
-% Y45 Y55 15
Y46 Y56 14
@ DO-L Y47 Y57 13
H Y48 Y58 12
Y49 Y59 1
Y4A  [Y5A |10
YaB_ [vsB |9
y4C __[YsC |8
7J/7_ Y4D __[Y5D |7
YAE __|Y5E |6
OV(RG) Y4F __[YS5F |5
4
3
24VDC [0V(RG) [2
24VDC [0V(RG) |1
- G
Operation panel RIO1 RIO2 DCIN
24VDC(+) TR DR LG | [TxRx|[TxRxf| LG | [+2av] ov [Fc
4| Pl N Pl N s N
0V(RG) RTM 4_\ d—“ a [
Remote <
1/0O unit
<Adaptive connector>
DCIN (CN220) RIO1/RIO02 (CN211) DI-L/DO-L (CN300) Terminator (R-TM)
Connector: 2-178288-3 Connector: 1-178288-3 Solderless type Connector: 1-178288-3
Contact: 1-175218-5 7] |Contact: 1-175218-2 connector: /R |\ Contact: 1-175218-2
O . 7940-6500SC Manuf ST
Manufacturer: Tyco <7 Manufacturer: Tyco Manufacturer: 3M anu acturer._ yco
Electronics AMP Electronics AMP ' Electronics AMP

(Note 1) () is the MITSUBISHI original type name.
(Note 2) Refer to appendix 2 for the details on R-TM.
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8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

8.2.9 Connection of FCUA-DX14 [1 Unit and Analog Input/Output Signal

For the analog input/output signal, the R031 cable is connected to "AlO". Up to four input points and one
output point of the analog input/output signal can be connected. When manufacturing the R031 cable, use the
CS000 connector set (optional, with both ends).

FCUA-DX14[ ]

R0O31 cable

7
| ‘"IM
mY

Input/output circuit
FCUA-DX14[ ]

Connec'tor pin No.
AlO

All

Input

ADC
Al2

AI3

2200 DAC
Output [ A0

GND OV(RG)
GND
GND

GND

/A CAUTION
Incorrect connections could damage the device, so always connect the cable to the designated
connector.

© Do not connect or disconnect the connection cables between each unit while the power is ON.
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8. Connections of I/O Interface

8.2.10 Connection of FCUA-DX11[1Unit and Machine Control Signal

8.2 Connecting with Remote I/0 Unit

Type of machine input/output Input Output

signal and No. of points 64 points 48 points
R300 cable/
R301 cable

Machine signal

R300 cable/
R301 cable

Machine signal

FCUA-DX11[]

The remote I/O unit cable types include the R300 and R301 types. The R300 cable has one end cut off, and
the R301 cable is used for connection to the IDEC terminal block BX1F-T40A (Note 1). The R300-3M and
R301-3M cables are available. If a cable longer than 3m is required, use the CN300 and CS301 connector set.
The one-end CN300 connector (optional, with one end) includes the DI-L (DI-R) and DO-L (DO-R) connectors.
The CS301 connector set (optional with both ends) includes the DI-L and DO-L connectors, and two
connectors for connection with the terminal block (IDEC).

(Note 1) IDEC /O terminal BX1F-T40

<Qutline of connection>

Input circuit
Sink type

Control
circuit

DI-L/R /—
A3 COM
24vDC(+) | |_B3[X
2.2kQ gi)
ov ‘O
(RG) B1 |0
B2 |O1
Al|O
A2|O
24VDC(+)
DO-L/IR
L
Output circuit
—PD-— O Sink type
B1|Or _,j*
B2 8—'
Machine A% O
control panel

LRIOl HRio2 | bciN |—'
213

Stabilized power supply

24VDC(+) OV FG

FCUA-DX110 Y\

-~ FG

A3 OM
OV(RG) | | B3[X
24VDC(+)
2.2kQ
1O
B1 [O1
B2 |01
Al |O
A2 |O
DO-L/{
n O ; Output circuit
_@— ; Source type
@ O
Bl |Of—
oV B2 |O}—
- Al|O
Machine A2 O
control panel

DI-L/R_[— FCUA-DX111 T\

Input circuit
Source type

Control
circuit

LRIOl Wrio2 | bcIN |—/
3

Stabilized power supply

24VDC(+) OV FG | = Eg

/A\ CAUTION

Incorrect connections could damage the device, so always connect the cable to the designated

connector.

© Do not connect or disconnect the connection cables between each unit while the power is ON.
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8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

<Signal assignment table>

: <CAUTION> e,
When using two or more remote 110 units or v_vhen FCUA-DX11[]
connecting to the operation panel 1/O unit, the signal DI-L DI-R
assignment will differ. Refer to the "PLC Interface
Manual" for details. The I/O assignment shows an
example when the station No. is set to "2". x4OB xsc'JA 20 xeoB X70A 20
. . X41 _[X51  [19 X61 [x71  [19
Machine side DI-L X42__[X52 |18 X62 _[x72__|18
control panel, etc. X43 X53 17 X63 X73 17
X44 [X54 [16 X64 _|X74 |16
X45 _ [X55  [15 X65 _[x75 |15
24VDC(+)i_ X46 X56 14 X66 X76 14
X47 __[X57  [13 X67 _[X77 |13
5o X48 _|x58 |12 — (68 [x78 |12
X49 [Xx59 11 X69 [x79 11
X4A _[X5A  [10 X6A _[X7A |10
— X4B X5B 9 X6B X7B 9
0V(RG) X4C __[Xs5C _[8 X6C __[x7C [8
DI-R X4D__|[X5D__[7 X6D__[X7D__|7
X4E X5E 6 X6E X7E 6
24VDC(+{_ X4F__|X5F |5 X6E___[X7F |5
4 4
)/ COM CoOM |3 COM CoM |3
O 24VDC [0V(RG)[2 24VDC [0V(RG) [2
24VDC [ 0V(RG) |1 24VDC |0V(RG) |1
B A B A
0V(RG)
DO-L DO-R
B A B A
Y40 Y50 20 Y60 20
Y41 Y51 [19 Y61 19
24VDC(+) Yaz _|ys2 |18 Y62 18
-% DO-L Y43 |v53 |17 Y63 17
Y44 Y54 |16 Y64 16
@ Y45 Y55 15 Y65 15
H Y46 Y56 |14 Y66 14
Y47 Y57 13 Y67 13
Y48 Y58 12 Y68 12
Y49 [y59 |11 Y69 11
Y4A Y5A 10 Y6A 10
Y4B [Y5B |9 Y6B 9
v4C _[ysCc |8 Y6C 8
OV(RG) Y4AD [YsD |7 Y6D 7
Y4E __|[YSE |6 Y6E 6
24VDC(+) DO-R YaF__|Y5E__|5 Y6F 5
4 4
3 3
24VDC |0V(RG) [2 24VDC |0V(RG) |2
24VDC [0V(RG) [1 24VDC [0V(RG) [1
B A B A
. — J Control unit ) <€——
- [ RIO1 J RIO2 DCIN
OV(RG) Operation panel | g | 1 2] 3 1| 2]3 1 l21]3
24VDC(+) /O unit TxRx|TXRx| LG TxRx|TxRxY LG 24 ov | FG
]7 AN AN PAT] BN
I il
0V(RG) 4 A
Remote I/O <
unit -
<Adaptive connector>
DCIN (CN220) RIO1/RIO2 (CN211) DI-L/DO-L (CN300) Terminator (R-TM)
DI-R/DO-R
gonneCtgrilZ{gi%BSB-GS Connector:1-178288-3 Connector:1-178288-3
ontact:1- - C :1-175218-2 Contact:1-175218-2
: \ ontact: Solderless type 4 || N Contact:
Manufacturer: Tyco ol |Manufacturer: Tyco . Manufacturer: Tyco
Electronics AMP — Electr)é)nics AMP connector: 7940-6500SC EIectr}:)nics AMP

Manufacturer: 3M

(Note 1) () is the MITSUBISHI original type name.
(Note 2) Refer to appendix 2 for the details on R-TM.
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8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

8.2.11 Connection of FCUA-DX12[1 Unit and Machine Control Signal

Type of machine input/output Input Output Analog output
signal and No. of points 64 points 48 points 1 point
FCUA-DX12[]
R300 cable/

R301 cable

Machine signal

R300 cable/
R301 cabl

Machine signal

The remote I/O unit cable types include the R300 and R301 types. The R300 cable has one end cut off, and
the R301 cable is used for connection to the IDEC Denki terminal block BX1F-T40A (Note 1). The R300-3M
and R301-3M cables are available. If a cable longer than 3m is required, use the CN300 and CS301 connector
set.

The one-end connector CN300 (optional, with one end) includes the DI-L (DI-R) and DO-L (DO-R) connectors.
The CS301 connector set (optional, with both ends) includes the DI-L and DO-L connectors, and two
connectors for connection with the terminal block (IDEC).

(Note 1) IDEC /O terminal BX1F-T40

<Qutline of connection>

DI-L/R_[— FCUA-DXlZO—\ D|-|_/Y— FCUA-DX121 —
A3 COM A3 COM
24vDC(+) | | B3[X OV(RG) | | B3 [X
2.2kQ @@ Input circuit 24bet) 2.2kO @ Input circuit
. nput circui . nput circui
ov O] Sink type O Source type
(RG) B1 |07 B1|0T1
B2 |O1 B2 |07
Al o Al|O
A2 |o A2|O
24VDC(+)
DO-L/R DO-L/R ;if
ﬂﬁ_ 7 O _gﬁ. 7 O Output circuit
_;17 Output circuit ‘jﬁSource type
a@aaiill O Sink type &l O
B1(O )7 o
B2|O1— Control ov g% Or— Control
- A1|O circuit Al O circuit
Machine >5lo Machine A2|O
control panel 1 = control panel DO-RT R
DO-R = - =R
B4 Oy DAC Anal put 249 _
Analog output 54 ol 220Q nalog output 541

_L| RIO {ri02]{ DCIN |— _RIR|01HR|02H DC;N [
213

Stabilized power supply [24VDC(+) OV FG| = Fg Stabilized power supply [24VDC(+) OV FG | = FG
/\ CAUTION
Incorrect connections could damage the device, so always connect the cable to the designated
connector.

© Do not connect or disconnect the connection cables between each unit while the power is ON.
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8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

<Signal assignment table>

_ <CAUTION> _
When using two or more remote I/O units or when |_r‘
connecting to the operation panel I/O unit, the signal FCUA-DX12[]
assignment will differ. Refer to the "PLC Interface DI-L DI-R
Manual" for details. The 1/O assignment shows an
example when the station No. is set to "2".
B A B A
i i X40 X50 |20 X60 X70 |20
Machine side DI-L X4l | X51 |19 X6l | Xx71 |19
control panel, etc. X42 X52 |18 X62 X72_[18
X43 X53 |17 X63 X73 |17
X44 X54 |16 X64 X74 |16
24VDC(+) X45 | %55 |15 X65__|_X75 |15
_I X46 X56 |14 X66 X76 |14
5o X47 X57 |13 X67 X77__]13
X48 X58 |12 X68 X78 |12
J X49 X59 |11 X69 X79 |11
X4A X5A |10 X6A X7A |10
ov X4B X5B |9 X6B X7B |9
DI-R X4C X5C |8 X6C X7C |8
X4D X5D |7 X6D X7D_[7
+ X4E X5E |6 X6E X7E |6
24vDC( )‘i—l X4F X5F |5 X6F | X7F_|5
4 4
—O/O COM COM |3 CON COM |3
24VDC| 0V |2 24VDC| 0V |2
24VDC| 0V |1 24VDC| oV [T
B A B A
oV L
DO-L DO-R
B A B A
Y40 Y50 |20 Y60 20
Y41 Y51 [19 Y61 19
24VDC(+) Y42 | v52 |18 Y62 18
DO-L Y43 Y53 |17 Y63 7
Y44 Y54 |16 Y64 6
Y45 Y55 |15 Y65 5
Y46 Y56 |14 Y66 4
Y47 Y57 |13 Y67 3
Y48 Y58 [12 Y68 2
Y49 Y59 |11 Y69 1
Y4A Y5A _[10 Y6A 0
Y4B Y5B |9 Y6B 9
oV Y4C Y5C [8 Y6C 8
Y4D Y5D |7 Y6D 7
Y4E Y5E |6 Y6E 6
24VDC(+) DO-R YAF__| Y5F |5 Y6F 5
4 AO AO* |4
3 3
@ 24VDC| OV |2 24VDC| OV |2
H 24VDC[ oV [T 24VDC| oV [T
B A B A
. — J Control unit ) <@——
7; Onperation panel RIO1 RIO2 DCIN ]
ov Pelount < 1 [2 sl |2 [2[sl[2s]2T3s
24VDC(+) TxRx[TxRx] LG | [xRx|TxRx] LG | [+24d ov] Fo
ov } A
Remote I/O L
unit h

<Adaptive connector>

DCIN (CN220) RIO1/RIO2 (CN211) DI-L/DO-L (CN300) Terminator (R-TM)
DI-R/DO-R
g gonnectgr:l27-f5l5%858-3 Connector:1-178288-3 Connector:1-178288-3
ontact;1- - c - ) - )
> \ ontact:1-175218-2 Solderless type N Contact:1-175218-2
O] |Manufacturer: Tyco ol |Manufacturer: Tyco . Manufacturer: Tyco
N Electronics AMP — Electr)é)nics AMP connector: 7940-6500SC EIectr%nics AMP

Manufacturer: 3M

(Note 1) () is the MITSUBISHI original type name.
(Note 2) Refer to appendix 2 for the details on R-TM.
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8. Connections of I/O Interface
8.2 Connecting with Remote I/0 Unit

8.2.12 Cables

The remote 1/O unit cable types include the R300 and R301 types. The R300 cable has one end cut off, and
the R301 cable is used for connection to the IDEC terminal block BX1F-T40A (Note 1). Both the R300-3M and
R301-3M are available.

If a cable longer than 3m is required, use the CN300 or CS301 connector set.

For the analog input/output cable, the R031 cable must be manufactured by the user.

(Note 1) IDEC I/O terminal BX1F-T40A

Machine control panel,
electric cabinet, etc.

R300 cable —

e

o0 o—

i

o3al

VOv.L-4TX8

R301 cable

[ov]ee]og]refeeloe]sz]ozfvefezozstlot[rietlot 8] 9] v] 2 |
|oe]eelseeefrefoe]iefscfeefieler]etstfer[rifs [ [s[e ]|

LN |
Connector pin correspondence table
BX1F px1[10] BX1F px110]
1 Al 2 B1
3 A2 4 B2
5 A3 6 B3
7 A4 8 B4
9 A5 10 B5
11 A6 12 B6
13 A7 14 B7
15 A8 16 B8
17 A9 18 B9
19 Al10 20 B10
21 All 22 B11
23 Al2 24 B12
25 Al13 26 B13
27 Al4d 28 B14
29 Al5 30 B15
31 Al6 32 B16
33 Al7 34 B17
35 Al8 36 B18
37 Al19 38 B19
39 A20 40 B20
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8. Connections of I/O Interface

8.3 Connecting with Scan I/O Card
8.3.1 Outline

8.3 Connecting with Scan /O Card

The HR347/357 card is the machine operation board input/output card. It has a digital input/output and scan
input/output, and is connected to the machine operation board and other devices.

Item HR347 [ HR357
No. of points 64 points
Configuration 8 common x 8 data matrix
Input Rated voltage 5vVDC
Max. current 80mA/point
Input cycle 1.46ms cycle, 11.68ms cycle
Scan Input signal holding time 11.68ms or more (*1)
No. of points 64 points
Configuration 4 common x 8 data + 4 common x 8 data matrix
Qutput Rated load voltage 5VDC
Max. output current 200mA/point
Output cycle 1.46ms cycle, 5.84ms cycle
No. of points 32 points
Type Sink/source
Input voltage at external contact ON 6V or less 18V or more, 25.2V or less
Input current at external contact ON 2mA or less 9mA or more
Input Input voltage at external contact OFF 20V or more, 25.2V or less 4V or less
Input current at external contact OFF 9MA or more 2mA or less
Digital Tolerable chattering time 2.2ms or less
Input signal holding time 40ms or more
Input circuit operation delay time 22ms<T3=T4<1lms
Machine side contact capacity 30V or more, 16mA or more
No. of points 32 points
Rated load voltage 24VDC
Output -
Max. output current 60mA/point
Type Sink | Source

1

Input signal holding time: The guide is 11.68ms or more. The input signal will not be recognized unless it is held for the ladder

processing cycle time or longer.
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8. Connections of I/O Interface
8.3 Connecting with Scan I/O Card

8.3.2 Hardware Interface

(1) Connector layout diagram

25 1 DIO SCAN2 SCAN1
a []EDJE (Scan DI/DO: 64/64) mmmu\ c)
O O
RIO3 DCIN
B A
HR347/357
O CF31 CF33 O
ol iz  omf  [mi (008 O
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8. Connections of I/O Interface

(2) Pin assighment

8.3 Connecting with Scan I/O Card

Remote I/O unit connection terminal

RIO3A/B 1 I2 3
= <Cable Sld.e connector type> T TIOTTXRXE
R e Connector: 1-178288-3 > T/OTXRX3*
— Contact: 1-175218-2
Recommended manufacturer: 3 GND
Tyco Electronics AMP
Power input terminal (24VDC)
DCIN 1 I2 3
= éCabIe S|d.e connector type> 111 [22vDC
R e onnector: 2-178288-3 5 OV(RG)
N Contact: 1-175218-5
Recommended manufacturer: 3 FG
Tyco Electronics AMP
Machine input/output terminal
CF31 CF33
B A B A
20 | | X40 20 | | X50 20| O Y40 20| O Y50
19 | | X41 19 | 1 X51 19 |0 Y41 19 |0 Y51
18 | | X42 18 | | X52 18 | O Y42 18| 0 Y52
17 | | X43 17 | 1 X53 17| O Y43 17| 0 Y53
16 | | X44 16 | 1 X54 16 | O Y44 16| 0 Y54
15 | | X45 15 | 1 X55 15| 0 Y45 15| 0 Y55
14 | | X46 14 | | X56 14 ]| 0 Y46 14 | O Y56
13 | | X47 13 | 1 X57 13| 0 Y47 13| 0 Y57
12 | 1 X48 12 |1 X58 12| 0 Y48 12|0 Y58
1| X49 1|1 X59 1o Y49 1|0 Y59
10 | | X4A 10 | | X5A 10| 0 Y4A 10| 0 Y5A
9 |1 X4B 9 |1 X5B 9 |0 Y4B 9 | o Y5B
8 | | X4C 8 | | X5C 8 | O Y4C 8 | o Y5C
7 [ X4D 7 1 X5D 710 Y4D 710 Y5D
6 | | X4E 6 | 1 X5E 6 | O Y4E 6 | o Y5E
5 |1 X4F 5 |1 X5F 5|0 Y4F 5|0 YSF
4 4 4 4
3 |1 COM 3 |1 COM 3 3
2 |1 24VDC 2 OV(RG) 2 |1 24VDC 2 OV(RG)
1|1 24VDC 1 OV(RG) 1|1 24VDC 1 OV(RG)
DIO

(7)|2

<Cable side connector type>
Connector: 7940-6500SC
Relief: 3448-7940

Recommended manufacturer: 3M

* This example shows SCANL1 set to "0", SCAN2 set to "1", and DIO set

to"2".

Refer to "PLC Interface Manual" for details.
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8. Connections of I/O Interface

8.3 Connecting with Scan I/O Card

Scan type input/output terminals

CF35
B A

25 GND 25 GND
24 1 O LC3B 24 | O LC3A
23|10 LC2B 23| O LC2A
22| 0O LC1B 2210 LC1A
211 O LCOB 211 0 LCOA
20 | LD7B* 20 | LD7A*
19 | LD6B* 19 | LDBA*
18 | LD5B* 18 | LD5A*
17 | LD4B* 17 | LD4A*
16 | LD3B* 16 | LD3A*
15 | LD2B* 15 | LD2A*
14 | LD1B* 14 | LD1A*
13 | LDOB* 13 | LDOA*
12 GND 12
11 11
10 10
9 [®) KYC7* 9 [¢] KYC6*
8 [¢] KYC5* 8 o KYC4*
7 o KYC3* 7 o KYC2*
6 O KYC1* 6 [e] KYCO*
5 | KYD7* 5 | KYD6*
4 | KYD5* 4 | KYD4*
3 | KYD3* 3 | KYD2*
2 | KYD1* 2 | KYDO*
1 1 GND
SCAN1 SCAN2

=

=

(Note)
The GND pin is not normally used.
Do not connect the GND pin to the frame ground.

<Cable side connector type>
Connector: 7950-6500SC

Relief: 3448-7950
Recommended manufacturer: 3M

LCxA/B | Common signal for scan DO
LDxA/B* | Data signal for scan DO
KYCx* Common signal for scan DI
KYDx* Data signal for scan DI

* This example shows SCANL1 set to "0", SCAN2 set to "1" and
DIO set to "2".
Refer to "PLC Interface Manual" for details.
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8. Connections of I/O Interface
8.3 Connecting with Scan I/O Card

(3) Rotary switch

Set the address (station No.) assignment in DI/DO: 32/32 point units. Set using SCAN1, SCAN 2 and DIO
rotary switches. The assignment address is changed with the rotary switch setting.

CF35
Scan DI:32 Scan DO:32
[Address] [Address]
X00 Y00 oo
e e
& Qs .
X1F Y1F fger® | SCAN1 Standard setting
SCAN1 0
Scan DI:32 Scan DO:32 SCAN2 1
[Address] [Address] DIO 2
X20 Y20 DR
! SEps
X3F Y3F bgore | SCAN2
CF31 CF33
Digital DI:32 Digital DO:32
[Address] [Address]
.
X40 Y40
DIO
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8. Connections of I/O Interface
8.3 Connecting with Scan I/O Card

8.3.3 Connections
(1) External power supply (DCIN)

24VDC is required for the HR347/HR357 card operation. Prepare a stabilized power supply that satisfies
the following specifications.

Output : 24VDC + 5%
Ripple : + 5% (P-P)
Rated output current: 2.5A

* The rated output current is the value when using 60mA x 32 points for the machine output.
Prepare a power supply that satisfies the 24VDC output's total output current and control current (0.5A).

Q oo BEREE o FO70 cable
i VIRG)
DCIN
o o
[ ] (g il
HR357

(2) Connecting the remote I/O communication cable (RIO3A/B)
(a) Connection of the RIO3A connector

Connect the RIO3A to the RIO1/RIO2 connector of the control unit or the RIO3 of the operation panel
I/O unit.

RIO1

@HHHH 0000000

RIO3

ﬂ R211 ‘ %

o) R e——
Control unit HR357

=
=
=
=
=1
=1
=1
=1
=1
=
=
=
=
=
=
=
=
=1
=
=

(b) Connection of the RIO3B connector

When the remote 1/O unit is connected with a serial link, multiple units can be combined and used in a
range of eight or less total occupied stations. (Refer to the section "8.2 Connecting with Remote I/O
Unit" for details.)

HR357 occupies three stations, so the remote I/O units can be connected to the RIO3B in combinations
of 5 stations or less. Connect a terminator to the RIO3B when it is not connected to any device.

T —— R ) 3 T
o 5 ©
RIO3
N ﬁ % __, To the next remote I/O unit
FCUA-DX 1]
Terminator
7 R-TM
o o Refer to appendix 2.
g o o i
HR357
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8. Connections of I/O Interface
8.3 Connecting with Scan /O Card

(3) Scan input (CF35)

An example is shown of a scan input circuit manufactured by the machine manufacturer. Refer to "8.3.2 (2)
Pin assignment" for the connector pin assignments.

CF35

Kyco*><&

| — X07,—X06,—X05)—X04 |/—X03,—X02,— X01,— X00
Kyci* ><<

L — XOF,—XO0E|—X0D}—X0C|—X0Bl—X0Al— X09)— X08
Kyc2* >

L — X17,—X16,—X15—X14 |, —X13[—X12|— X11[—X10
KYC3* N > Fat Fal > o s

| — X1F—X1E}—X1Dl—X1Cl/—X1Bl—X1A|— X19,— X18
Kyc4* >< > > »

L — X27,—X26)—X25|—X24 | —X23l—X22|— X21}—X20
Kycs* <

L — X2R,—X2E|—X2DL—X2C|—X2Bl—X2Al— X29,— X28
KYC6* M > y Pl > y r, > y

L— X377, —X36} X35, X34 |~—X33,—X32,— X31,— X30
Kycr+ < > 7

L — X3A,—X3EL—X3DL—X3Cl—X3Bl—X3Al— X39,— X38
KYD7* ><t———
KYD6* ><t————
KYD5* D<3——
KYD4* =<1
KYD3* ><7
KYD2* D=3
KYD1* ><Z
KYDO* D=

<Example of a circuit manufactured by the machine tool builder>-

(Note) To scan input, connect a sneak path prevention diode as shown in the following drawing. The unit
may not be able to read the correct input signals without a sneak path prevention diode installed.

I/ \\
r \
KYCO* i \
to KYCT7* |
. 5 Y
KYDO* N Y Sneak path
to KYD7*D><J—— | prevention diode

The common signals are changed over with scan input as shown in the following drawing. Key input data can be
received when the common signal is LOW. The common signal changeover cycle is 11.68ms, but the input
signal will not be recognized unless it is held for the ladder processing cycle time or longer.

Kyco{ | [

kycr || L]

KYC2* L] L |

KYC3* L] L]

KYC4* L L
KYC5* L] [

KYC6*

L
KYC7* L
M-

1.46ms

11.68ms
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8. Connections of I/O Interface
8.3 Connecting with Scan /O Card

(4) Scan output (CF35)

An example is shown of a scan output circuit manufactured by the machine manufacturer. Refer to "8.3.2
(2) Pin assignment" for the connector pin assignments.

CF35 CF35
LC3A Less <l
LC2A Lczs <]
LC1A Lcis <]
LCOA LCoB
L DOA* K;ﬂ Y00 LDOB*N K:‘” Y20
LD1A* < Y01 LD1B* ><] & Y21
« Y02 Y22
LD2A* } LD2B* > i<
LD3A* Y03 LD3B* g Y23
LDaA* 4 Y04 LD4B* ><] K“’f Y24
Y05 . M Y25
LDSA* N voe LDSB % Y26
M’ * 1
LD6A* R 07 LD6B o
LD7A < LD7B* i<t
1 Y08 Y28
Y09 M Y29
J* YOA '« Y2A
J»_YOB “_ Y2B
4 YOC S+ Y2C
J+_YOD ' Y2D
4 YOE " Y2E
e YOF e Y2F
™~ ™~
Jr Y10 Y30
e Y11 N Y31
Y12 w Y32
% Y13 J» Y33
4 Y14 Y34
2 Y15 & Y35
« Y16 Y36
Y17 ;~ Y37
M Y18 ~ Y38
4 Y19 Y39
4 Y1A % Y3A
% Y1B % Y3B
S vic o Y3C
#_YID % Y3D
: « Y1E ;:? Y3E
. “« Y1F Kfﬂ Y3F
<Example of a circuit manufacturerd <Example of a circuit manufacturerd |
by the machine tool builder> by the machine tool builder>
Output circuit HR37 <Manufactured by the machine tool builder>
-5V
CF35| |
LCnA/B
]
onAaBY [ ———(] ¥
330Q
OV(RG) ] —

The common signals are changed over with scan output as shown in the following drawing. The LED outputs data,
and lights only when the common signal is HIGH. The common signal changes to 4 signals in succession, and
lights once every 5.84ms for 1.46ms only. The scan output is a 5V system.

LC3A [ [ LC3B [ [ ]
LC2A [ ] [ ] LC2B [ ] [ ]
LC1A [ [ ] LC1B [ [ ]
Lcoa | | [ Lcos| | [
I M-
1.46ms 1.46ms
5.84ms ! 5.84ms !
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8. Connections of I/O Interface

(5) Digital input (CF31)

8.3 Connecting with Scan /O Card

A source type input circuit corresponding to source output is shown.

Source type

Sink type
/ N
(Machine side) HR3[17
24VDC CF31
N g 2.2kQ
L OV(RG) #@:Q
| 2.2kQ Control
[ " | e
L ovire) fé“( circui
COM—
.
\_ )

/ N
(Machine side) HR3[17
CF31
24VvDC
= 2.2kQ
—  — {1
féz:(
] 2.2kQ Control
— H  circuit
g
. COM[—
- /

Input conditions Set so the input conditions are within the ranges shown in the following conditions.

Sink type Source type
1 |Input voltage at external contact ON 6V or less 18V or more, 25.2V or less
2 [Input current at external contact ON 9mA or more
3 | Input voltage at external contact OFF 20V or more, 25.2V or less | 4V or less
4 | Input current at external contact OFF 2mA or less
5 | Tolerable chattering time 3ms or less (Refer to T1 below)
6 | Input signal holding time 40ms or more (Refer to T2 below)
7 | Input circuit operation delay time 3ms < T3=T4<16ms
8 | Machine side contact capacity 30V or more, 16mA or more

(Note) Input signal holding time: 40ms or more as a guideline. The input signal can only be confirmed if held

longer than the ladder process

T2

\

<
%

External signal | [ T1 _

cycle time.

T1

A

24VDC .

Internal signal
+5V

1L

\

T3

|

T4

UL

T2

A

T1

A
\

\

T1

A
\

i
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8. Connections of I/O Interface
8.3 Connecting with Scan /O Card

(6) Digital output (CF33)

The HR357 output circuit is a source type (source output).

Source type

4 N

FCU6-HR3[17

CF33 {—-24vDC

4 L
(Machine side) }
(o)

@

P Control

circuit
— (P
L (1

— 0V(RG) \_
. /

/A CAUTION
Do not apply any voltage to the connector other than that specified in this manual. Failure to
observe this could cause bursting, damage, etc.

Output conditions

Insulation method Non-insulation
Rated load voltage 24VDC
Max. output current 60mA/point
Saturation voltage 1.6V (standard)
Output delay time 40us

(Note 1) When using an inductive load such as a relay, always connect a diode (voltage resistance 100V or more,
100mA or more) in parallel to the load.

(Note 2) When using a capacitive load such as a lamp, always connect a protective resistor (R=150Q) serially to
the load to suppress rush currents. (Make sure that the current is less than the above tolerable current
including the momentary current.)
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

8.4 Connecting with Card-sized 1/0O Card

The card-sized 1/O card can be used as the operation board 1/O or electric cabinet 1/O.
There are DI/DO type and Al/AO type for the card-sized I/O card. Refer to the following sections for details.

DI/DO type: "8.4.2 DI/DO Type Specifications"
AI/AO type: "8.4.3 Al/AO Type Specifications"

8.4.1 Connection Example

An example of card-sized I/O card connection is shown below.
Card-sized I/O card is connected to the operation panel I/O unit or control unit via the card-sized I/O card
connector PCB. Card-sized I/O card connector PCB must be manufactured by the machine tool builder.

Connection example
Card-sized /O card connector PCB

Sﬁr?éﬁ/loonunit Operation board 1/0 PN
ri03[] 1
Card-sized 1/O card DI
OPI Y
[— NS
~ DO
| — Card-sized /O card connector PCB
OPI
Electric cabinet I/O 2 e
. DI
Card-sized 1/O card
~ DO
Control unit
Card-sized I/O card connector PCB
Electric cabinet I/O N N
. DI
Card-sized I/O card
RIO2 O U
~ DO
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

8.4.2 DI/DO Type Specifications
The card-sized 1/0 card (HR361/HR371) specifications are shown below.

« Input point and output points per card are 16 points each.
« Power supply (24VDC, 5VDC) is supplied from an external source.
« Multiple cards can be used.
Maximum number of cards differs depending on where the card-sized I/O card connector PCB is
connected to:
RIO1/RIO2: Max. 8 cards
RIO3: Max. 5 cards

Outline drawing

L
HR361/HR371
24VDC | ey [
5VDC —-
DI —- —
Communication signal
(TXRX, TXRX*) ¢ ’
(1) Basic specifications
HR361 | HR371 Remarks

No. of input points 16 points
No. of output points 16 points
Input/output type .
(Note) Sink type Source type
Outline dimension 55mm x 93mm
Connector in use 7650-5002SC Sumitomo 3M 50 pin
Recommended 9150-4500SC (Connector PCB side) Sumitomo 3M 50 pin
connector

(Note) The input and output share the same type.

(2) Setting the channel No.
Channel No. of the card-sized I/O card is set with CF30 of the card-sized I/O card connector PCB. Connect
the signal pin to 5VDC or GND according to the chart below.
The card-sized 1/O card occupies one channel per card.
Refer to "8.2.3 Setting of Station No. When Using Multiple Remote I/O Units" for the number of occupied

channels.

Channel No.
selection [Channel 1{Channel 2|Channel 3|Channel 4|Channel 5{Channel 6{Channel 7|Channel 8

signal CF30-1 CF30-2 CF30-3 CF30-4 CF30-5 CF30-6 CF30-7 CF30-8

(pin No.)
SEL1(A3) GND DC5V GND DC5V GND DC5V GND DC5V
SEL2(B3) GND GND DC5V DC5V GND GND DC5V DC5V
SEL3(A4) GND GND GND GND DC5V DC5V DC5V DC5V
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

(3) External power supply specifications
The power supply (24VDC, 5VDC) for the card-sized 1/0O card must be supplied from an external source.
Prepare a power supply (stabilized power supply) that satisfies the following conditions per card.

Voltage Ripple/noise Current
24VDC 24VDC+5% 240mVp-p 1A
5VDC 5VDC+5% 50mVp-p 0.4A

The output current is the value when 60mA x 16 points are used. Prepare a power supply that satisfies the
total output current of the 24VDC output.
Refer to "Appendix 8. Precautions for Compliance to UL/c-UL Standards", as well.

(4) Connector pin assignment
HR361/HR371 CF30

A B
1 GND 1 GND
2 /0 | TXRX* 2 /0 | TXRX
3 I SEL1 3 | SEL2
4 I SEL3 4 | 24VDC
5 I 24VDC 5 | 24VDC
6 GND 6 GND
7 O YFE 7 O Y7
8 o] YE 8 o] Y6
9 ®) YD 9 ®) Y5
10 O YC 10 O Y4
11 O YB 11 O Y3
12 o] YA 12 o] Y2
13 ®) Y9 13 ®) Y1
14 O Y8 14 O YO
15 GND 15 GND
16 I XF 16 | X7
17 I XE 17 | X6
18 I XD 18 | X5
19 I XC 19 | X4
20 I XB 20 | X3
21 I XA 21 | X2
22 I X9 22 | X1
23 I X8 23 | X0
24 GND 24 GND
25 I 5VDC 25 | 5VDC

The signal assignment No. changes according to the station No. to be used.
Refer to "PLC Interface Manual" for details.
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

(5) Input/output circuit
(a) Input circuit
The HR361 input circuit is a sink type, and the HR371 input circuit is a source type.

ink type ource type
Sink typ S yp
4 N [ N\
HR371
acnine siae acnine siae
Machine sid HR361 Machine sid ‘
CF30 CF30
' +24V '
1. 2.2kQ T 2.2k
o — T
Lo &y i
2.2kQ
5o O ZA(Q 5% O —1

il — Control — ,E}: Control
— GND @! circuit { circuit
1 oGND

- 2N J
No COM pin is available used only for input; it is shared with 24VDC or GND.

/\ CAUTION

&\ Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to
observe this could cause the devices to rupture or damage, etc.

A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated
connector.

® Do not connect or disconnect the connection cables between each unit while the power is ON.
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

(b) Input conditions
Use the input signal within the following condition ranges.

HR361 HR371
Input voltage when external contact is ON 6V or less 18V or more, 25.2V or less
Input current when external contact is ON 2mA or less 9mA or more
Input voltage when external contact is OFF 20V or more, 25.2V or less 4V or less
Input current when external contact is OFF 9mA or more 2mA or less
Tolerable chattering time (T1) 3ms or less
Input signal hold time (T2) 40ms or more(*1)
Input circuit operation delay time 3ms<T3 = T4<20ms
Machine side contact capacity 30V or more, 16mA or more

(*1) Input signal hold time: 40ms or more is the guideline, and if not held for longer than the ladder
processing cycle time, the input signal will not be recognized.

Sink type Source type
T2 T2 R

< > <

T1 T1 T1 T1
o External signal [*

i |
.

4
y
[y
A4

 §
\ 4

External signal
+24V

}

GND

GND
Internal signal Internal signal

+5V ,— +5V
GND | GND PN -

T3 T4 T3 T4
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8. Connections of I/O Interface

(c) Output circuit

The HR361 output circuit is a sink type, and the HR371 output circuit is a source type.

8.4 Connecting with Card-sized 1/0 Card

Sink type Source type
4 N
(Machine side) | HR361 (Machine side) | HR371
+24V CF30 1?‘+24V CF|30
= CipuEys 1or
o(RA) o
(&)
R
ﬂ—@ O Control Control
’\/17 circuit I_ circuit
4—‘»
O [ ] —O—
J_GND — _| GND
N AN J
/\ CAUTION

&\ Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to
observe this could cause the devices to rupture or damage, etc.
A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated

connector.

® Do not connect or disconnect the connection cables between each unit while the power is ON.

(d) Output conditions

HR361 | HR371
Output current 60mA/point
Saturated voltage - | 1.6V(standard)
Output delay time 40us

(Note 1) When using an inductive load such as relay, always connect a diode (withstand voltage 100V or more,
100mA or more) in parallel to the load.

(Note 2) When using a capacitive load such as lamp, always connect a protective resistor (R=150Q) serially to the
load to suppress rush currents. (Make sure that the current, including the instantaneous current, is less
than the above tolerable current.)
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

8.4.3 AI/AO Type Specifications

The card-sized 1/O card (HR381/HR383) specifications are shown below.
* HR381 card holds analog output 1ch.
» HR383 card holds analog input 4ch/analog output 1ch.
» Power supply (6VDC) is supplied from an external source.
 Multiple cards can be used.
Maximum number of cards differs depending on where the card-sized I/O card connector PCB is
connected to.
RIO1/RIO2: Max. 8 cards
RIO3: Max. 5 cards

Outline drawing

HR381/HR383

5vVDC —

AO(

Al0 to 3 &
(HR383 only) > )
Communication signal ¢ > .
(TXRX, TXRX*)
SELA1
SEL2 =
SEL3 —

(1) Basic specifications

HR381 HR383 Remarks
No. of input points - Al x 4ch

No. of output points AO x 1ch AO x 1ch
Outline dimension 55mm x 93mm
Connector in use 7650-5002SC Sumitomo 3M 50 pin

Recommended 9150-4500SC (Connector PCB side) Sumitomo 3M 50 pin
connector

(2) Setting the channel No.
Channel No. of the card-sized /O card is set with CF30 of the card-sized I/O card connector PCB. Connect

the signal pin to 5VDC or GND according to the chart below.
The card-sized /O card occupies one channel per card.
Refer to "8.2.3 Setting of Station No. When Using Multiple Remote I/O Units" for the number of occupied

channels.

Channel No.
selection |Channel 1|Channel 2|Channel 3|Channel 4|Channel 5(Channel 6({Channel 7[{Channel 8

signal CF30-1 CF30-2 CF30-3 CF30-4 CF30-5 CF30-6 CF30-7 CF30-8

(pin No.)
SEL1(A3) GND DC5V GND DC5V GND DC5V GND DC5V
SEL2(B3) GND GND DC5V DC5V GND GND DC5V DC5V
SEL3(A4) GND GND GND GND DC5V DC5V DC5V DC5V
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

(3) External power supply specifications
The power supply (5VDC) for the card-sized I/O card must be supplied from an external source. Prepare a
power supply (stabilized power supply) that satisfies the following conditions per card.

Voltage Ripple/noise Current
5VDC 5VDC+5% 50mVp-p 0.4A

Refer to "Appendix 8. Precautions for Compliance to UL/c-UL Standards", as well.

(4) Connector pin assignment

HR381 CF36 HR383 CF36
A B A B
1 GND 1 GND 1 GND 1 GND
2 /10 | TXRX* 2 /10 | TXRX 2 /0 | TXRX* 2 110 | TXRX
3 | SEL1 3 | SEL2 3 [ SEL1 3 [ SEL2
4 | SEL3 4 reserve 4 | SEL3 4 reserve
g ::gve g gﬁgve 5 reserve 5 reserve
6 GND 6 GND
7 reserve 7 reserve 7 reserve 7 reserve
8 reserve 8 reserve
8 reserve 8 reserve
9 reserve 9 reserve 5 9
10 reserve 10 reserve reserve reserve
11 reserve 11 reserve 10 reserve 10 reserve
12 reserve 12 reserve 11 reserve 11 reserve
14 reserve 14 O | AOO 13 reserve 13 reserve
15 GND 15 GND 14 reserve 141 O AOO
16 reserve 16 reserve 15 GND 15 GND
17 reserve 17 reserve 16 reserve 16 reserve
18 reserve 18 reserve 17 reserve 17 reserve
19 reserve 19 reserve 18 reserve 18 reserve
20 GND 20 reserve 19 reserve 19 reserve
21 GND 21 reserve 20 GND 20 | Al3
22 GND 22 reserve 21 GND 21 I Al2
;i gsg ;2 gﬁg"e 22 GND 221 1 | Al
25 | 5vDC 25 | 5vDC 23 GND 23 ! Al
24 GND 24 GND
25 | 5vDC 25 | 5vDC

The signal assignment No. changes according to the station No. to be used.
Refer to "PLC Interface Manual" for details.
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

(5) Input/output circuit
(a) Input/output circuit

HR381/HR383

AlO
All

Input

Al2

N0
Ve
~5 ADC
N0

Al3

GND

GND
GND
GND
2200
Output [ AQO DAC
GND 777
777
(b) Input conditions
Max. input rating +15V
Resolution 10Vv/200(5mV)
Precision Within £25mV
Input sampling time 14.2ms(Al0)/42.6ms(All to 3)
(c) Output conditions
Output voltage -10V to +10V(+5%)
Resolution 12bit(x10V x n/4096) (n=20 to 211)
Load conditions 10k load resistance
Output impedance 2200

/\ CAUTION

&\ Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to
observe this could cause the devices to rupture or damage, etc.

A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated
connector.

® Do not connect or disconnect the connection cables between each unit while the power is ON.
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

8.4.4 Precautions for Wiring

(1) Connection of terminator
A terminator is required between the communication signal cables(TXRX, TXRX*) of the card-sized I/O.
Connect a terminator to the card-sized 1/O card connector PCB signal line as shown below.

Recommended terminator; 100Q2 +1% 1/4W (RN14C2E101F) [Koa Denko]

(Example) When four connectors are installed on the card-sized 1/0O card connector PCB.

TXRX B2 O O O O‘
% 100Q2
TXRX* A2 |~ ~\ N\ ~\
NC control
unit 2 B B B
(RIO1/2/3) T

Connector (CF30/CF36) on card-sized I/O card
connector PCB

(2) Shield treatment of communication signal cable
Because the card-sized 1/0 card communication cables (TXRX, TXRX*) communicate at a high speed,

they must be wired separately from other signal cables. Shield each end of the signal with a GND pattern
as shown below, and ground at several places.

T =< g
TXRX — —

= = 1
TXRX* — — —

s es g
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8. Connections of I/O Interface
8.4 Connecting with Card-sized 1/0 Card

(3) Installation direction
Install the card-sized 1/O card in the direction as shown in "installation 1" or "installation 2" below.

Top Top

Installation 1 Installation 2

i

Bottom

Bottom

(Note) If the card-sized I/O card is installed horizontally, the heat will build up. So, do not install the card as
shown below.

Bottom

(4) Installation spacing
The card-sized I/O card installation spacing must be 15mm or more.
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8. Connections of I/O Interface
8.5 Connecting with Expansion /0O Card QY231

8.5 Connecting with Expansion I/O Card QY231

8.5.1 Outline

QY231 is the machine input/output and operation board input/output card for connecting with the remote 1/0
communication (MC link B) of the control unit, or the remote /O communication of the operation panel I/O unit
remote /0O communication or communication terminal remote I/O communication (MC link B).

Compatible machine control signals No. of o_ccupled
stations

Digital input signal (DI) : 64 points (photocoupler insulation) sink/
source shared type 2
Digital output signal (DO) : 48 points (non-insulation) source type

8.5.2 Hardware Interface

(1) Connector layout diagram

© cst (Sw1) ©
 —— — \\
2-Le| | Z'S J4
< o [ Not |
g (S | |mounted| II‘ —
5 5 27540 1 &
(@] O ;2
(o)
0 <
1}
plg J
N 1 CMD8
XXX
©|[Deecee
I XXX
CFD83
0000000000 000O0O
0000000000O0O0
000000000000000O
I('I_)J CMD82
[ v 00000 O0O0OGOEOIOSOOOEOIOOS
8 z - @0 0000000000
0 un 00000000000 0000
© "FPE ©
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8. Connections of I/O Interface
8.5 Connecting with Expansion /0O Card QY231

(2) Pin assighments

Remote I/O unit connection terminal

CSH41A/B 1 2 3
| <Cable side connector type>
L Connector: 1-178288-3 : :;8 IXRX
g Contact: 1-175218-2 x3 3 OV(RG
Recommended manufacturer: Tyco (RG)
\_ Electronics AMP
e . .
Power input terminal (24VDC)
J4 4 3 2 1
\ / / <Cable side connector type> % I 3;{5/%(2
\ T —/ Connector: 51191-0400 3 T 1 [22vDC
O o oo Contact: 50802-8100 x4 7 OV(RG
——— Recommended manufacturer: MOLEX (RG)
\—
Machine input terminal
CMD81/CMD82
7 —— 20 CMD81
.U, <Cable side connector type>
. : . Connector: MRP20F01 7 OV(RG) 13 20 DC24V
. . . gontécl\t/iF’;"Z%\F/’\;Floz 6 12 X36 19 X37
e Rzzghmended manufacturer: > X35 = X33 18 X34
> HONDA TSUSHIN KOGYO 4 X2 | 10 | X0 |17 | X31
1 14 3 X3F 9 X3D 16 X3E
2 X3C 8 X3A 15 X3B
1 X39 14 X38
18 [ S0, 50
. . CMD82
T 18 | OV(RG) 50 X27
o .
o 40 <Cable side connector type> 17 X26 49 X25
® o Connector: MRP50F01
1 X24 2 X22 4 X2
el Contact: MRP-F102 12 X21 21 X2F 43 ng
® e Case: MR50W
e Recommended manufacturer: 14 X2E 30 X2C 46 X2D
LIS HONDA TSUSHIN KOGYO 13 X2B 29 X29 45 X2A
c 12 X28 28 X16 44 X17
11 X15 27 X13 43 X14
1= 33 10 X12 26 X10 42 X11
9 X1F 25 X1B 41 X1E
8 X1D 24 X18 40 X1C
7 X1A 23 X05 39 X19
6 X07 22 X02 38 X06
5 X04 21 XOF 37 X03
4 X01 20 XoC 36 X00
3 XOE 19 X09 35 X0D
2 X0B 34 X0A
1 X08 33 DC24V
Cs1

* This example shows CS1 set to "0".
Refer to "PLC Interface Manual" for details.
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8. Connections of I/O Interface
8.5 Connecting with Expansion /0O Card QY231

Machine output terminal )
CFD83
= __CFD83
1 33 1 yvoo [ o+ 33 | Dc2av
0o ° 2 YOB | 34 YOA
0o <Cable side connector type> 3 YOE 19 Y09 35 YOD
‘; o0 Connector: MRP50M01 4 Y01 20 YOC 36 Y00
°© 20 Contact: MRP-M102 5 Y04 21 YOF 37 Y03
5% Case: MR50W 6 Y07 22 | Yoz | 38| Y06
o] Recommended manacrer [l s {m | vie Jw | v
0% o 8 Y1D 24 Y18 40 Y1C
e 9 YIF | 25 | viB | 41 | VYIE
° e 10 Y12 26 Y10 42 Y11
e 11 Y15 27 Y13 43 Y14
18" == 0 12| ve8 28 Y16 | 44 | Y17
13 Y2B 29 Y29 45 Y2A
14 Y2E 30 Y2C 46 Y2D
15 Y21 31 Y2F 47 Y20
16 Y24 32 Y22 48 Y23
17 yee | L 49 Y25
18| OVRG) | L 50 Y27
Csi

@ o *This example shows CS1 set to "0".
Refer to "PLC Interface Manual" for details.

_/

(3) Rotary switch

Set the address (station No.) assignment for two stations in DI/DO: 64/48 point units. Set using the CS1
rotary switch. The assignment address is changed with the rotary switch setting.

Cs1
Setting Function
0 Remote /O station 0, 1 station selection
1 Invalid S TN
2 Remote /O station 2, 3 station selection ;’ ?;
3 Invalid f6=l | cs1
4 Remote /O station 4, 5 station selection
5 Invalid
6 Remote /O station 6, 7 station selection
7 Invalid

8~F Setting prohibited

* The XO and YO assignments are reference values. When actually making the assignment, add DI/DO
assignment No. to the head address assigned to each remote IO unit station No.

(4) Setting switches

Set the digital input sink type and source type changeover.

S1,S2 S3, S4 Function
ON OFF Source input selection
OFF ON Sink input selection
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8. Connections of I/O Interface
8.5 Connecting with Expansion /0O Card QY231

8.5.3 Connections

(1) External power supply (DCIN)

24VDC is required for card operation. Prepare a stabilized power supply that satisfies the following
specifications.

Rated output: DC24V+5% * The rated output current is the value when using 60mA x 48 points for the

Ripple: 240mV (P-P) machine output (DO). Prepare a power supply that satisfies the 24vVDC
output's total output current.

Rated current: 3.8A

@ 51 l@vv1_)| u © =
- el
Stabilized
R power supply
4 3 2 1
| | J
g @ 24vDCinput[\_ L1/
J4
o = o ———
QY231 1 |0OV(RG)
2 |DC24V
3 |[DC24V
4 |oV(RG)

(Note) Cables for the J4 connector must be manufactured by the machine tool builder.

(2) Remote I/0O connections (CSH41A/B)

(a) Connection of the CSH41A connector
Connect the CSH41A connector to the RIO1/RIO2 connector of the control unit, or RIO3 connector of

the operation panel I/O unit.

_CSl ) (SW1) Ja
CSH41A | | .
—
FCUA-R211
I
When connecting to control unit B3] |
1 2 3
| , ) LN
RIO1 o Terminator (optional) =
CSH41A/B ooo (R-TM)
CRO5 =N Refer to appendix 2. ~
1 [I/O| TXRX3
2 |I/O] TXRX3Y
3 GND
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8. Connections of I/O Interface
8.5 Connecting with Expansion /0O Card QY231

(3) Machine input terminal (CMD81, CMD82)

The following shows the sink type input circuit corresponding to the machine side sink output, and source
type input circuit corresponding to the machine side source output.

Sink type Source type
/ N O N
(Machine side) QY231 (Machine side) QY231
CMD81/82
24ypc ~ CMD81/82 24vpC
= 4 = 2.2kQ)
— 220 L =5 |
= O0V(RG) (] = d
2.2kQ Control | 2.2k Control
N — | circuit — - circuit
= OV(RG) @;( @z:(

- AN /

/A cAUTION
Do not apply any voltage to the connector other than that specified in this manual. Failure to

observe this could cause bursting, damage, etc.
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8. Connections of I/O Interface

Input conditions

8.5 Connecting with Expansion /0O Card QY231

Set so the input conditions are within the ranges shown in the following conditions.

Sink type Source type
18V or more,
Input voltage at external contact ON 6V or less 25 2\ or less
Input current at external contact ON 9mA or more
20V or more,
Input voltage at external contact OFF 25 9V or less 4V or less

Input current at external contact OFF

2mA or less

Tolerable chattering time

3ms or less (Refer to T1 below.)

Input signal holding time

40ms or more (Refer to T2 below.)

N[O~ W N

Input circuit operation delay time

3ms O T3=T4 0O 16ms

8 Machine side contact capacity

30V or more, 16mA or more

(Note) Input signal holding time: 40ms or more as a guideline. The input signal can only be confirmed if
held longer than the ladder process cycle time.

T2

External signal DLEG AL

\

<
-«

J
\

Internal signal
+5V

D

i
BEN

T3 T4

|
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8. Connections of I/O Interface
8.5 Connecting with Expansion /0O Card QY231

(4) Machine output terminal (CFD83)
The QY231 output circuit is a source type.

Source type

4 N

QY231

CFD83 {— 24vDC

4 L
(Machine side) }
(o)

@

P Control

circuit
— (P
L (1

— 0V(RG) \_
. /

/\ CAUTION
Do not apply any voltage to the connector other than that specified in this manual. Failure to
observe this could cause bursting, damage, etc.

Output conditions

Insulation method Non-insulation
Rated load voltage 24VDC
Max. output current 60mA/point
Saturation voltage 1.6V (standard)
Output delay time 40us

(Note 1) When using an inductive load such as a relay, always connect a diode (voltage resistance
100V or more, 100mA or more) in parallel to the load.

(Note 2) When using a capacitive load such as a lamp, always connect a protective resistor (R = 150Q2)
serially to the load to suppress rush currents. (Make sure that the current is less than the
above tolerable current including the momentary current.)
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8. Connections of I/O Interface
8.5 Connecting with Expansion /0O Card QY231

(a) Connection of the remote I/O unit
When the remote 1/O unit is connected with a serial link, multiple units can be combined and used in a
range of eight or less total occupied stations. (Refer to the section "8.2 Connecting with Remote I/O
Unit" for details.)
QY231 occupies two stations, so the remote 1/O units including this card can be connected to RIO1 of
the control unit in combinations of 6 stations or less.
Connect a terminator R-TM to the CSH41B when it is not connected to any device.

[ Jeown ©

FCUA-R211
I ﬂ E—» To the next remote
o] I/O unit

y cMD82 \

s H .o ] . .

8”“ il Terminator (optional) T3

O soms o (R-TM)
QY2s3l Refer to appendix 2.
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9. Connections of Display Unit
9.1 Display Unit Connection System Drawing

9. Connections of Display Unit
The method for connecting to each unit and device from the display unit are briefly explained in this section.

9.1 Display Unit Connection System Drawing
9.1.1 FCU7-DA201-11/ FCU7-DA211-11

Display unit

G301 cable
LAN |: :l

Keyboard unit

Operation panel I/O unit

PCLAN

power supply

G290 cable USB
USB1 |: :l
— USB cable
UsB2 | | P USB device (Verl.l)
— G031, G032 cable
SIO P RS-232C device
— G291 cable Front IC
FRONTOUT | :l card I/F unit (Note)
The following cables come
" . with each unit.
T enu ke
MENUKEY y - G290 cable (0.7m)
— - G291 cable (0.1m)
- G093 cable
- F480 cable
G093 cable LCD - G301 cable (1m)
LCD :l
F480 cable Inverter
INV :l PCB
CF
CF (ATA mode)
FO70 cable 24\.“.30
DCIN stabilized

(Note) When connecting commercially available devices, refer to the section "Appendix 9. Precautions for

Use of Peripheral Devices and Commercially Available Devices".
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9. Connections of Display Unit
9.1 Display Unit Connection System Drawing

9.1.2 FCU7-DA315-11 / FCU7-DA415-11 /| FCU7-DA445-11

Display unit Operation panel I/O unit
PCLAN
T 1 |
LAN G301 cable :l
Keyboard unit
USB1 — G290 cable :l USB
—] USB cable
usB2 P USB device (Verl.1)
— G031, G032 cable
SIOPC P RS-232C device
G291 cable Front IC
FRONTOUT || |I:| card I/F unit
_ (Note)
MENUKEY Menu key The following cables come
|| with each unit.
- G290 cable (0.7m)
- G291 cable (0.1m)
LCD —1 G093 cable LCD - G093 cable
| :l - F480 cable
- G301 cable (1m)
—1 F480 cable Inverter PCB
INV :l
— CF
CF (IDE mode)
DCIN
- F110 cable
CEO1 | 1 :l PD25/PD27
|| power supply
ce2a |1 G171 cable :l unit
] G170 cable Lo
ON/OFF || 1 Qoo ONIOFF switch
B F130 cable FDD
FDD || D unit
F140 cable HDD
HDD |:|| I':l unit
CF25 |:| Not used (HDD heater power supply I/F)

(Note) When connecting commercially available devices, refer to the section "Appendix 9. Precautions for
Use of Peripheral Devices and Commercially Available Devices".
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9. Connections of Display Unit
9.2 Connecting with Power Supply

9.2 Connecting with Power Supply
Depending on the type of display unit, power supply to be connected differs.

Display unit Power supply
FCu7-DA2[ ][] General-purpose 24VDC stabilized power supply or PD25/PD27 power
supply unit
FCU7-DA3[ ][] PD25/PD27 power supply unit
FCU7-DA4 -] (Note) Controlling with ACFAIL signal is necessary; therefore,
general-purpose stabilized power supply cannot be used.
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9. Connections of Display Unit
9.2 Connecting with Power Supply

9.2.1 FCU7-DA201-11/ FCU7-DA211-11 (When using general-purpose 24VDC stabilized power
supply)

(1) Connection of power supply

Display unit
(Rear view)

o

= e m o

)

24VDC stabilized

FO70 cable power supply
C NFB

STo— R

E— STo_ .

|

R
~

FG

2

(0]
DCIN -

N
24VvDC | 1 MC

ov 2 ©@Connector name: DCIN

Contact : 2-178288-3
FG 3 MC
Connector : 1-175218-5

Recommended manufacturer: Tyco Electronics AMP

<Related items>
Cable drawing: "Appendix 2 (FO70 cable)"
Connector pin assignment: "Appendix 3 (DCIN connector)"

(Note) When 24V power is supplied to the display unit under the following conditions, welding may occur
on the contacts due to rush current; so be careful.

When 24VDC's ON/OFF are directly controlled by a magnetic switch such as relay AND
When heat capacity of the contacts for relay, etc. used to control 24VDC's ON/OFF is small.

(2) Specifications of power supply

When selecting the stabilized power supply (prepared by machine tool builder), consider the
characteristics indicated in the section "6.2.1 When Using General-Purpose 24VDC Stabilized Power
Supply". Use a power supply that complies with CE Marking or that follows the safety standards.

/\ CAUTION

A Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to observe this could
cause the devices to rupture or damage, etc.

A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated connector.
®© Do not connect or disconnect the connection cables between each unit while the power is ON.
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9. Connections of Display Unit
9.2 Connecting with Power Supply

9.2.2 FCU7-DA201-11/ FCU7-DA211-11 (When using PD25/PD27 power supply unit)
(1) Connections of PD25/PD27 power supply

Display unit
(Rear view)
__Rree——f\
[©)
(-]
B
II\_IJI
@ PD25/PD27
@ power supply unit
oo : I o
P i
o [C8 (j o [
(N=E B B il '

DCIN

ON/OFF SW @ —_—

E F170 cable
ON/OFF | ®
CFO01 .

FAN ALARM O ON

F110 cable = |

DCIN [ OFF
—/'

LA A

(Note 1) CFO1 (ACFAIL input: power supply shutoff notification signal) will not be used. Leave it
unconnected.

(Note 2) PD25/PD27 cannot be turned ON immediately after it is turned OFF. Wait at least 2 seconds, and
then turn the power ON.

ON/OFF switch

<Related items>
Cable drawing: "Appendix 2 (F110 cable, F170 cable)"
Connector pin assignment: "Appendix 3 (DCIN connector, CFO1 connector)"

(2) Specifications of PD25/PD27 power supply
Refer to the section "6.2.2 When Using PD25/PD27 Power Supply Unit" for details on PD25/PD27.

/\ CAUTION

A\ Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to observe this could
cause the devices to rupture or damage, etc.

A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated connector.

®© Do not connect or disconnect the connection cables between each unit while the power is ON.
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9. Connections of Display Unit
9.2 Connecting with Power Supply

9.2.3 FCU7-DA315-11/ FCU7-DA415-11 / FCU7-DA445-11 (Connections of PD25/PD27 power
supply unit)
(1) Connections of PD25/PD27 power supply

Display unit
(Rear view) G170 cable
Faston terminal#110
for ON/OFF switch
PD25/PD27
power supply unit
©)
NFB
DCIN Ao | MC
o—STo— R
o—oO ! O—s
§o— 1
—Fc

ON/OFF SW @ —

]
ON/OFF

]

]

FAN ALARM O
POWER O

_— E
LA A

(Note) PD25/PD27 cannot be turned ON immediately after it is turned OFF. Wait at least 2 seconds, and
then turn the power ON.

<Related items>
Cable drawing: "Appendix 2 (F110 cable, G170 cable, G171 cable)"
Connector pin assignment: "Appendix 3 (DCIN connector, CFO1 connector, CF24 connector,

ON/OFF connector)"

(2) Specifications of PD25/PD27 power supply
Refer to the section "6.2.2 When Using PD25/PD27 Power Supply Unit" for details on PD25/PD27.

/\ CAUTION

A Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to observe this could

cause the devices to rupture or damage, etc.
A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated connector.
© Do not connect or disconnect the connection cables between each unit while the power is ON.
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9. Connections of Display Unit
9.3. Connecting with Operation Panel 1/0 Unit

9.3 Connecting with Operation Panel I/O Unit
Refer to the section "7.3 Connecting with Display Unit".

9.4 Connecting with Keyboard Unit

Connect keyboard unit to the connector USB1.
G290 cable (0.7m) comes with the keyboard unit.

Keyboard unit Display unit
(Rear view) (Rear view)
@ ®)
usB1
@ 2)
\ USB G290 cable USB1

Hjlia= 1l (&
] [ < (]

Ferrite

(Note) Do not use commercially available USB cable. Failure to observe could result in malfunction.

<Related items>
Connector pin assignment: "Appendix 3 (USB connector)"

/N\ CAUTION
A\ Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to observe this could
cause the devices to rupture or damage, etc.

A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated connector.
®© Do not connect or disconnect the connection cables between each unit while the power is ON.
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9. Connections of Display Unit
9.5 Connecting with Front IC Card I/F Unit

9.5 Connecting with Front IC Card I/F Unit

Connect front IC card I/F unit to the connector FRONTOUT.
G291 cable comes with the front IC card I/F unit.

Display unit
Front IC card (Rear view)
I/F unit
(Rear view) I=1= @
@J @H

|

o]

] [i] i V=
TR B

i

oo
—
Y e I )
% ©M =

G291 cable
= IR >
B Bl <=
CN1 FRONTOUT

<Related items>
Cable drawing: "Appendix 2 (G291 cable)"
Connector pin assignment: "Appendix 3 (FRONTOUT)"

/\ CAUTION

A Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to observe this could
cause the devices to rupture or damage, etc.

A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated connector.

© Do not connect or disconnect the connection cables between each unit while the power is ON.
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9. Connections of Display Unit
9.6 Connecting with Hard Disk Unit: FCU7-DA315-11 / FCU7-DA415-11 / FCU7-DA445-11

9.6 Connecting with Hard Disk Unit: FCU7-DA315-11 / FCU7-DA415-11 / FCU7-DA445-11

Connect hard disk unit to the connector HDD.
F140 cable comes with the hard disk unit (FCU7-HDO001-1).
Hard disk unit can be mounted on the back of the keyboard unit FCU7-KB04[].

Display unit
(Rear view)

% @ﬁ@ Eﬁmﬁ@»%% @

Keyboard unit
(Rear view)

mark F140 cable

n
Hard disk unit

(Note 1) When mounting the hard disk unit, face the cable lead-out side straight up and mount within £15°.
(Refer to the section "5.5.1 FCU7-HDO001".)

(Note 2) Do not turn the power OFF during access to the hard disk. Failure to observe this could cause the
units to malfunction. In case of emergency, always perform backups by having your important data
duplicated, etc. as MITSUBISHI will not guarantee the broken or lost data. Be sure to inform this
matter to the end users.

<Related items>
Cable drawing: "Appendix 2 (F140 cable)"
Connector pin assignment: "Appendix 3 (HDD connector)"

/\ CAUTION
A Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to observe this could
cause the devices to rupture or damage, etc.

A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated connector.
© Do not connect or disconnect the connection cables between each unit while the power is ON.
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9. Connections of Display Unit
9.7 Connecting with Floppy Disk Unit: FCU7-DA315-11 / FCU7-DA415-11 / FCU7-DA445-11

9.7 Connecting with Floppy Disk Unit: FCU7-DA315-11 / FCU7-DA415-11/
FCU7-DA445-11

(1) Connections of floppy disk unit
Connect floppy disk unit to the display unit connector FDD.

F130 cable comes with the floppy disk unit (FCU7-FD221-1).

Display unit
(Rear view)
[ @
Floppy disk unit
FRONT
= = ouT o
o
0 0 L=
E: q oo &
5 __Jo Je
iz b @O
FO1
F130 cable
FO2

<Related items>
Cable drawing: "Appendix 2 (F130 cable)"
Connector pin assignment: "Appendix 3 (FDD connector)"

When connecting F130 cable with the floppy disk unit, arrange so that the PCB side is the bottom and the
connector incorrect insertion prevention key is placed facing upward.
Power Signal \

Floppy disk unit (Back side)

[Poss]

: . PCB side
Incorrect insertion
F130 cable prevention key
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9. Connections of Display Unit
9.7 Connecting with Floppy Disk Unit: FCU7-DA315-11 / FCU7-DA415-11 / FCU7-DA445-11

(2) Floppy disk unit mounting conditions
Mount the floppy disk unit within £25° in respect to the perpendicular or horizontal position.
The unit cannot be used when the disk slot is tilted (other than perpendicular/horizontal position). (+0°)

FDD unit
Front

S ——— nin 267
= ' Within 25°

(Note 1) Only the mode 2 (720k/1.44M bytes) is available for MITSUBISHI floppy disk drive.

(Note 2) MITSUBISHI will not provide performance guarantee and maintenance for commercially available
floppy disk drives. Commercially available devices may not be compatible with MITSUBISHI units or
suitable for FA environment for temperature- or noise-wise. In the case of using it, careful
performance check must be required by the machine tool builder.

(Note 3) Do not pull out the floppy disk or turn OFF the power during access to the floppy disk. Failure to
observe this could cause the memory contents to be erased. In case of emergency, always perform
backups by having your important data duplicated, etc. as MITSUBISHI will not guarantee the
broken or lost data. Be sure to inform this matter to the end users.

/N\ CAUTION
A\ Do not apply voltages to the connectors other than voltages indicated in this manual. Failure to observe this could
cause the devices to rupture or damage, etc.

A\ Incorrect connections could cause the devices to damage. Connect the cable to the designated connector.
®© Do not connect or disconnect the connection cables between each unit while the power is ON.
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10. Basic Wiring for Servo Drive Unit

10.1 Basic Wiring for MDS-D/DH Series

10. Basic Wiring for Servo Drive Unit

10.1 Basic Wiring for MDS-D/DH Series
The basic wiring for the MDS-D/DH Series is shown below.

Mitsubishi CNC

Power supply unit Spindle drive unit Servo drive unit

Optical communication cable ]
OPT1,2
CN1A CN1B CN1A CN1B
Optical communication|cable
CN4 CN4 CNS(B CN4 CN3L
SH21 Machine side
External emergency cable detector
stop input
CN9 CN9 CN9 CN3M
EMG1 Maé:hine side
tector
CN23A €
24VD!
T EMG2 CN20 oNzL
CN2M
AC
No-fuse Contactor
breaker ,_rga_lc_tclr_‘ P MU
TE1 MV
TE1 MwW Motor side
detector
TE1 —
TE2 -
O P TE2
TE2 b /;5 .
cnzse | B 2 oL Ly
Lv D
oL ) TE L1 | 1e3
Motor side
TE3 X)LZl detector
© : Main circuit

QO : Control circuit

(Note 1)

(Note 2)
(Note 3)

(Note 4)

?@Tl
— Ground

Ground Ground

The total length of the optical communication cable from the NC must be within 30m and the
minimum-bending radius within 80mm.

The connection method will differ according to the used motor.

Battery for the detector back up is built-in the drive unit. (An external battery is available as an
option.)

The main circuit (Q) and control circuit (O) are safely separated.
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10. Basic Wiring for Servo Drive Unit

10.2 Basic Wiring for MDS-D-SVJ3/SPJ3 Series

10.2 Basic Wiring for MDS-D-SVJ3/SPJ3 Series
The basic wiring for the MDS-D-SVJ3/SPJ3 Series is shown below.

Mitsubishi
CNC

Optical communication cable
OPT1,2
Optical communication|
cable

Servo drive unit Spindle drive unit

Machine side
detector

CN9 CN9

Regenerative Regenerative
resistor unit resistor unit

P P
CNP2 CNP2
c CN2 c cN2 O

Spindle side
detector

Breaker Contactor

O

N u u
N [
R—e— o [ 11y CNP3lV g L) CNP3|V
| motor,
! w - otor side w
o ° |1 % LzJCNpl fotor sid L2 |CNPL
| p—
T S -
|

Breaker

L—o L1t L1
CNP2 CNP2
L5 L21 L21

-

Breaker Contactor - Ground = Ground

R o) | i

s o i

T o E i

!.____: © : Main circuit

Breaker O : Control circuit

(Note 1) The total length of the optical communication cable from the NC must be within 30m and the
minimum-bending radius within 80mm.

(Note 2) The connection method will differ according to the used motor.

(Note 3) Battery for the detector back up is built-in the drive unit. (An external battery is available as an
option.)

(Note 4) The main circuit (Q) and control circuit (O) are safely separated.
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11. Turning the Power ON/OFF

11. Turning the Power ON/OFF

To turn the power ON:
turn ON the switch connected to the display unit.
To turn the power OFF:
turn OFF the switch connected to the display unit.
— Power source of the display and control units is turned OFF after the display unit is shutdown.

(1) When the control unit and the display unit share a power supply

(a) Display unit
A - e L1 G170
9% o ] -
i ! PD27 | H |
, : e !
__NFB__ ON/OFF D e I:I CF24 (b)

: acin | (©)

-------- ' ocour |[] [][eem

PD27 is needed to use one power :
supply unit for both the control unit 20y | @) G013
and display unit.

CF01

(b))

DCIN

Control unit

(a) The switch is turned OFF
(b) A signal is input from the OFF switch through the G170 cable, which starts a shutdown process.
After the completion of the shutdown process, the OFF signal is sent to PD27 through G171 cable.
(c) PD27 stops outputting the voltage.
Both display and control units are turned OFF.

(a)’To stop the NC operations at the same time of switching OFF the display unit (in order to keep the
axis position during the shutdown process, for example), send the same OFF signal to the control unit
using the switch of 2a contact.

(b)'The OFF switch inputs a signal to CF01, which starts a NC termination process.

(including a termination notification to the servo drive unit)
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11. Turning the Power ON/OFF

(2) When the control unit and the display unit use each different power supply

NFB

PHE .

- NFB_ ON/OFF

E : E ACIN ©)

““““ ! DCOUT

24vdc
Power Supply

L T

T H

' i 1 |[]ACIN
oo

DCOUT

1

(@) The switch is turned OFF

Display unit

ON/OFF
CF24 (®)
DCIN

G013
CFO01

@)

DCIN

Control unit

(b) A signal is input from the OFF switch through the G170 cable, which starts a shutdown process.
After the completion of the shutdown process, the OFF signal is sent to PD25 through G171 cable.

(c) PD25 stops outputting the voltage.

Relays operate to turn OFF the other power source. Both display and control units are turned OFF.

(a)" To stop the NC operations at the same time of switching OFF the display unit (in order to keep the axis
position during the shutdown process, for example), the control unit also needs to be turned OFF.
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Appendix 1. EMC Installation Guidelines
1.1 Introduction

Appendix 1. EMC Installation Guidelines

For details of the drive section (servo/spindle drive unit), refer to the "EMC Installation Guidelines" of
instruction manuals for each drive unit.

1.1 Introduction

EMC Directives became mandatory in EU (European Union) as of January 1, 1996. The subject products
must have a CE mark attached indicating that the product complies with the Directives. In United Kingdom,
the subject products require the EMC Directives and will need to have a UKCA marking as of January 1,
2023.

As the NC unit is a component designed to control machine tools, it is believed that it is not a direct EMC
Directives subject. However, we would like to introduce the following measure plans to back up EMC
Directives compliance of the machine tool as the NC unit is a major component of the machine tools.

(1) Methods of installation in control/operation panel
(2) Methods of wiring cables to outside of panel
(3) Introduction of members for measures

Mitsubishi Electric is carrying out tests to confirm the compliance to the EMC Directives under the
environment described in this manual. However, the level of the noise will differ according to the equipment
type and layout, control panel structure and wiring lead-in, etc. Thus, we ask that the final noise level be

confirmed by the machine manufacturer.

1.2 EMC Directives
The EMC Directives largely regulate the following two items.

« Emission
o Immunity

The details of each level are classified in the table below.
It is assumed that the Standards and test details required for a machine tool are the same as these.

Capacity to prevent output of obstructive noise that adversely affects external devices.
Capacity to not malfunction due to obstructive noise from external source.

Class Name Details | CE marking / UKCA marking
Emission
Restricti el . . diated th h EN61000-6-4
Radiated noise eStI'.ICtIOI’I of electromagnetic noise radiated throug (General
the air industrial EN55011
machine) | ) Ags: A)
Conductive Restriction of electromagnetic noise discharged from EN61800-3
noise power supply line (Motor
control unit)
Immunity
Static electricity | (Example) Regulation of withstand level of static
electrical electricity electrical discharge EN61000-4-2
discharge accumulated in human body
_Radlatl_on (Example) Sl_mulatlon of immunity from digital EN61000-4-3
immunity wireless telephones
i i i EN61000-6-2
Burst immunity (Example) Regulation of withstand level of noise (General EN61000-4-4
from relay or plug and play - dustrial
- - ; . industria
Qonduptlve (Example) Regulation of withstand Ievql of noise machine) EN61000-4-6
immunity flowed from power supply wires, etc.
Power supply EN61800-3
i i i Mot
roquency | (amRe) Reguaton ofslectiomagnec aseof | ([0 g | ENG1000-4
magnetic field
Power supply (Example) Regulation of power voltage drop EN61000-4-11
dip (fluctuation) withstand level
Surge (Example) Regulation gf W|t'hstand level of noise EN61000-4-5
caused by lightning
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Appendix 1. EMC Installation Guidelines
1.3 EMC Measures

1.3 EMC Measures

The main items relating to EMC measures include the following.
(1) Store the device in a sealed metal panel.
(2) Ground all conductors that are floating electrically. Decrease the impedance.
(3) Increase the distance between the drive line and signal wire.
(4) Shield the cables wired outside of the panel.
(5) Install a noise filter.

Take care to the following items to suppress the noise radiated outside of the panel.
(1) Accurately ground the devices.
(2) Use shielded cables.
(3) Increase the electrical seal of the panel. Reduce the gaps and holes.

1.4 Panel Structure

The design of the panel is a very important factor for the EMC measures, so take the following measures into
consideration.

1.4.1 Measures for Control Panel Body

(1) Use metal for all members configuring the panel.
(2) When joining the metal plate, treat the welded or contacting sections so that the impedance is reduced,
and then fix with screws.

v

Joining clearance: Approx. 20cm

Painting mask

(3) Note that if the plate warps due to the screw fixing, etc. By creating a clearance, noise could leak from
that place.

(4) Plate (nickel tin) the metal plate surface at the grounding plate, and connect the connections with a low
impedance.

(5) If there is a large opening, such as ventilation holes, make sure to close the hole.

Mesh cover

Control panel (conductive sponge)

Opening

(Note 1) Using screws to fix the plates that have been painted is the same as an insulated state. Peel the
paint and fix the screws.
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Appendix 1. EMC Installation Guidelines
1.4 Panel Structure

1.4.2 Measures for Door

(1) Use metal for all materials configuring the panel.
(2) When joining the door, use a gasket to lower the impedance of the contacting sections, or use a structure

with a large contact area as shown below.
(3) The EMI gasket or conductive packing must contact the metal surface uniformly and at the correct

position.

(a) Use of gasket (b) Large contact area
Control panel
Door e

Door
Contact area
Control
panel Cross-section drawing
EMI gasket

(Note 1) When not using a gasket, ground the control panel grounding with a grounding wire to lower the

door's impedance.
(Note 2) Using screws to fix the plates that have been painted (attachment of packing) is the same as an

insulated state. Peel the paint and fix the screws.

1.4.3 Measures for Power Supply

(1) Shield the power supply section and insert a filter to prevent the noise from flowing in or out.
Selection of the noise filter capacity will differ according to the drive unit and devices being used.

Device

il

Radiated noise

Radiated Flow out %/
noise
i X / Partition NE

Conductive NF —AC input plate
nOise Noise Conductive i Noise
| fiter noise filter

o e

Device

—AC input

H

(Note 1) The conductive noise can be suppressed by inserting a noise filter, but the radiated noise will flow

out.
(Note 2) The conductive and radiated noise can both be suppressed by adding a partition plate to the noise

filter.
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Appendix 1. EMC Installation Guidelines
1.5 Measures for Wiring in Panel
1.5 Measures for Wiring in Panel

Cables act as antennas to propagate unnecessary noise, and thus must be appropriately shielded and

treated. The following measures must be sufficiently considered for the cables (SH21/G013/F012/FCUA-
R211) that carry out high-speed communication.

1.5.1 Precautions for Wiring in Panel

(1) If the cables are led unnecessary in the panel, they will pick up noise. Pay attention to the device layout
and wire length so that the wiring length is as short as possible.

Device Device Device Device Device Device

mp
N i TRIRC

(2) Always connect the grounding wire to the FG terminal indicated on the device.

(3) Keep the distance between the drive line and detector cable to the drive section motor as far apart as
possible when wiring.

(4) Do not lead the power supply wire around the panel without using a filter.

Device

Radiated
noise

Flow out
Partition

—— AC input
Conductivel plate

A Noise
noise filter

ne
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Appendix 1. EMC Installation Guidelines

1.5 Measures for Wiring in Panel

1.5.2 Shield Treatment of Cables
Use shielded cables for the cables wired outside the panel.

Use a shield clamp within 10cm of the lead-out port from the panel. (Refer to "Appendix 1.6.1 Shield clamp

fitting".)

(1) DC power supply cable [F110/F070 cable]

Shield clamp
Operation panel Control panel
Display unit
PD25/PD27
pa F110 cable [,
_ M ne
Operation ) General-purpose
panel I/O unit stabilized power supply
Al FO70 cable N
N e 2

Ferrite core

(2) Remote I/O cable [FCUA-R211 cable]

Shield clamp

Control panel
Remote 1/O unit

Control panel
Control unit

FCUA-R211 cable

Ferrite core

(3) Servo communication cable [SH21 cable]

Shield clamp
Control panel Control panel
Control unit Drive section unit
SH21B cable
e SRS

Ferrite core
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Use a shield clamp within
10cm from the panel's
inlet/outlet.

Install a ferrite core on both
ends of the connected units.
Always install a ferrite core
on the general-purpose
stabilized power supply.
(Refer to "Appendix 1.6.2
Ferrite core".)

The ferrite core may not be
required depending on the
selected power supply.

Use a shield clamp within
10cm from the panel's
inlet/outlet.

Install a ferrite core on both
ends of the connected units.

Use a shield clamp within
10cm from the panel's
inlet/outlet.

Install a ferrite core on both
ends of the connected units.



Appendix 1. EMC Installation Guidelines
1.6 EMC Countermeasure Parts

1.6 EMC Countermeasure Parts

1.6.1 Shield Clamp Fitting

The effect can be improved by directly connecting the cable's shield sheath to the grounding plate as shown
below.

Install the grounding plate near the outlet (within 10cm) of each panel, and press against the grounding plate
with the clamp fitting. If the cables are thin, several can be bundled and clamped together.

To provide sufficient frame ground, install the grounding plate directly on the cabinet or connect with a
grounding wire.

Peel off the cable sheath at the
clamp section.

&l_—gL | 3 cable

=
O

Grounding
plate

H=

Clamp fitting
(Fitting A,B) 4

?

o
<

A4 <

A ORH

Clamp section drawing

1.6.2 Ferrite Core

The ferrite core is mounted integrally with the plastic case.
This can be installed with one touch without cutting the interface cable or power supply cable.

This ferrite core is effective against common mode noise, allowing measures against noise without affecting
the quality of the signal.

Shape and dimensions ZCAT-A, ZCAT-AP type ZCAT-B type

ZCAT type
A
D
leh‘j
Eme

A
B

J

B =
=)

—— —]

ZCAT-C type ZCAT-D type
A

| |
® LT . olo /:) G £ *Tl:l(m D
"G | {4 112 |

Applicable cable

= = N :Dﬁ%—H—H—":'—I
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Appendix 1. EMC Installation Guidelines

1.6 EMC Countermeasure Parts

Recommended ferrite core: TDK ZCAT Series

Unit : mm
Part Name A B aC @D E Appllcat?le cable Mass (g)
outer diameter
ZCAT1518-0730-M(-BK)*1 22+1 18+1 7+1 15+1 - 7max. 6
ZCAT1518-0730(BK)*2 22+1 18+1 7+1 15+1 - 7max. 6
ZCAT2017-0930-M(-BK) 21+1 17+1 9+1 | 201 - 9max. 11
ZCAT2032-0930-M(-BK)*1 3611 | 32+1 9+1] 19.5+1 - 9max. 22
ZCAT2032-0930(-BK)*2 36+1| 32+1 9+1 [ 19.5+1 - 9max. 22
ZCAT?2132-1130-M(-BK)*1 36+1| 32+1 11+1| 20.5+1 - 11max. 22
ZCAT?2132-1130(-BK)*2 36+1| 32+1 1141 [ 20.5+1 - 11max. 22
ZCAT3035-1330-M(-BK)*1 39+1| 34+1 13+1] 30+1 - 13max. 63
ZCAT3035-1330(-BK)*2 39+1| 34+1 13+1| 301 - 13max. 63
ZCAT1525-0430AP-M(-BK) 25+1| 20+1 4+1 15+1| 11.5+1|2.5t0 4 (USB) 7
ZCAT1325-0530A-M(-BK)*1 25+1 | 20+1 5+1( 12.8+1| 11.2+1|3to 5 (USB) 7
ZCAT1325-0530A(-BK) 25+1| 20+1 5+1( 12.841| 11.2+1|3to 5 (USB) 7
ZCAT1730-0730A-M(-BK) 30+1| 23+1 7+1 | 16.5+1 15+1 |4 to 7 (USB) 12
ZCAT2035-0930A-M(-BK)*1 35+1| 28+1 9+1 [ 19.5+1| 17.4+1|6t0 9 22
ZCAT2035-0930A(-BK) 35+1| 28+1 9+1( 19.54#1| 17.4+1|6t0 9 22
ZCAT?2235-1030A-M(-BK) 35+1| 28+1 10+1] 21.5¢1| 20+1([8t0 10 27
ZCAT?2436-1330A-M(-BK) 36+1| 29+1 13+1| 23.5+1| 22+1(10to 13 29
ZCAT2017-0930B-M(-BK) 21+1 1741 9+1 [ 20+1]| 28.5+1 |9max. 12
ZCAT?2749-0430C-M(-BK) 49+1 | 27+1| 4.541] 19.5+1 - 4.5max. 26
ZCAT4625-3430D(-BK) 45.5+1 | 24.5+1 34+1 12+1 - 26 For core flat cable 32
ZCAT4625-3430DT(-BK)*3 45.5+1 | 24.5+1| 34+1 13+1 - 26 For core flat cable 32
ZCAT6819-5230D(-BK) 67.5+1 | 18.5+1 52+1 16+1 - 40 For core flat cable 58
ZCAT6819-5230DT(-BK)*3 67.5+1| 18.5+1| 52+1 17+1 - 40 For core flat cable 58

*1 The M stamp is attached.

*2 Afixing band is attached at shipment.

*3 The core is fixed with double-sided tape. (The tape is enclosed with the part.)

@ ZCAT-B type : Cabinet fixing type installation hole 4.8 to 4.9mm, plate thickness 0.5 to 2mm
@ ZCAT-AP, ZCAT-C type: Structure that prevents easy opening after case is closed.
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Appendix 1. EMC Installation Guidelines

1.6.3 Surge Absorber

Make sure that the surge does not directly enter the AC line of the general-purpose stabilized power supply
(user-prepared) supplying power to the control unit and DIO. Select the following product or equivalent for the

surge absorber.

1.6 EMC Countermeasure Parts

Refer to the manufacturer catalog for detailed characteristics, outline and connection methods of the surge

absorber.

(1) Part name

: RAV-781BYZ-2

Manufacturer : OKAYA ELECTRIC INDUSTRIES

163

Unit: mm

Clam Surge Surge electrical Workin
Circuit voltage | Max. tolerable P : 9 discharge start Static g
T voltage | withstand level ; temperature
50/60Hz Vrms | circuit voltage voltage capacity
V+10% 8/20ps range
1.2/50us
250V 3¢ 300V 783V 2500A 20kV 75pF -20 ~ +70°C
. . _ .
H (a) Black (b) Black (c) Black
s
_A 4 -
H !
L - 1
mn n |
A :
|
A I
e UL-1015 AWG16
:-;g
4 ©
o
T o
A “'"_
¥ [ 1]
4
41+1 o
Unit. mm
(2) Partname : RAV-781BXZ-4
Manufacturer : OKAYA ELECTRIC INDUSTRIES
Surge electrical .
Circuit voltage | Max. tolerable Clamp . Surge discharge start Static Working
o voltage |withstand level . temperature
50/60Hz Vrms | circuit voltage voltage capacity
V+10% 8/20us range
1.2/50us
250V 3¢ 300V 700V 2500A 2kvV 75pF -20 ~ +70°C
Outline drawing g Circuit drawing (@) Black _ (b) Black  (¢) Black @ Green
y
3
A A |
H ! X
o H ! X
OO O0O0 e ! !
h i : :
— UL-1015 AWG16
| ‘ | ‘ ‘ | ‘ 8v ‘
A e
- +
pe <
N -
A\ ‘
A
41+ 1 »



Appendix 1. EMC Installation Guidelines
1.6 EMC Countermeasure Parts

Example of surge absorber installation

Transformer Circuit breaker

D NC control
:|:H|:|: o 0O section <:

Other devices
(panel power

supply, etc.)
Control panel
' (relay panel,
. Panel etc.)
From . leakage Circuit MC
power supply : breaker breaker Reactor
' ' >
! 200vAC O 0 © NC drive
 /230VAC O] 0 0 section —
: input O— o o
; : B
4 Other devices
(panel power @
* supply, etc.)
¢—
Circuit protector v
—
\ &
%_i
Surge absorber (a) Surge absorber (b)
C

* Ground O%

— Grounding plate

Example of surge absorber installation

Precautions

(1) Use a thick wire that is as short as possible to increase the lightning surge absorbing effect as shown
with the bold lines in the installation example above.
Wire material :  Diameter 2mm? or more
Wire length Length of wire connected to surge absorber (a) : Ais 2m or less
Length of wire connected to surge absorber (b) : Bis 2m or less
Length of wire connected to surge absorber (b) : Cis 2m or less
(2) When carrying out the insulation withstand voltage test on the power supply line, the surge absorber will
activate by the applied voltage, so always remove surge absorber (b).
(3) If a surge exceeding the tolerance is applied on the surge absorber, a short-circuit fault will occur. Thus,
always insert a circuit protector to protect the power supply line.
Normally, current is not passed to the surge absorber (a) and (b), so the circuit protector can be used for
the other devices.
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Appendix 1. EMC Installation Guidelines
1.6 EMC Countermeasure Parts

1.6.4 Selection of Stabilized Power Supply

Consider the following characteristics when selecting the stabilized power supply (prepared by machine
manufacturer).

Use a power supply that complies with CE Marking or that follows the safety standards given below.

Stabilized power supply selection items

Item Stanc_iard Remarks
setting
Voltage fluctuation +5% +5% or less of 24VDC output
Output | Ripple noise 120mV (max.)
Spike noise 500mV (max.)
Refer to the maximum current consumption of the unit in use
Output current -
and calculate.
Output holding time 20ms (min.) |Instantaneous power failure time (AC side)
Standards
Safety Standards : UL1950, CSA C22.2 No. 234 approved, IEC950 compliant
Noise Terminal Voltage : FCC Class A, VCCI-Class A

High Harmonics Current Restrictions : 1IEC61000-3-2
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Appendix 2. Cable

Appendix 2. Cable

List of cable type

Iy Max. Standard cable length
Cable type Application length (m) Remarks
G013 I/O interface 20m (1,2, 3,5,7,10, 15, 20 Connect between control unit and
operation panel I/O unit.
G014 I/O interface 20m (1,2, 3,5,7,10, 15 Connect between control unit and
operation panel I/O unit.
(Unit - Panel)
G015 I/O interface 20m (1,2, 3,5,7,10, 15 Connect between control unit and
operation panel I/O unit (Unit -
Panel)
F020 Manual pulse generator: 1ch | 50m (g5 1,2, 3,5, 7, 10, 20 Connect to operation panel I/O unit.
F021 Manual pulse generator: 2ch [ 50m |1, 2 12V power supply type can be used.
F022 Manual pulse generator: 3ch [ 50m |1, 2
G020 Manual pulse generator: 1ch | 20m |2 Connect to operation panel I/O unit.
5V ly t b d.
G021 Manual pulse generator: 2ch | 20m |2 power supply fype can be Use
G022 Manual pulse generator: 3ch | 20m |2
G023 Manual pulse generator: 1ch [ 20m |1, 2 3 5 8,10, 15, 20 Connect to control unit.
(*) 5V power supply type can be used.
G024 Manual pulse generator: 2ch [ 20m |1, 2 3 5 8,10, 15, 20
)
FCUA-R030 | Skip input 20m (3.7 Connect to control unit.
FCUA-R031 [Analog input/output 20m |3, 7 Connect to remote 1/O unit.
G031 RS-232C : 1ch 15m |05,1,2, 3,5,7,10, 15 Connect to display unit.
()
G032 RS-232C : 2ch 15m |05,1,2,3,5,7,10, 15 Connect to display unit.
()
F034 RS-232C: 1ch 15m |05,1,2, 3,5,7,10, 15 Connect to control unit.
()
F035 RS-232C: 2ch 15m |05,1,2, 3,5,7,10, 15 Connect to control unit.
)
FCUA-R041 |Manual pulse generator: 1ch | 20m (3 5 7 10, 15, 20 Connect to remote 1/O unit.
12V power supply type can be used.
FCUA-R042 | Manual pulse generator: 2ch | 20m (3 P PRl byp
FCUA-R050 | Encoder input 50m |5 Straight type connector
FCUA-RO054 | Encoder input 50m |3 5,10, 15, 20 Right angle type connector
FO70 24VDC input 30m 105,1.5,3,5,7, 10, 15, 20
F110 24VDC input, 15m |05, 1.5, 3,5,8,10, 15
power OFF detection
F120 Emergency stop 30m 0.5, 1.5,3,5,7, 10, 15, 20
G123 Emergency stop terminator - -
F130 FDD m |1
F140 HDD 0.5m (o5 Standard: 0.5m
G170 ON/OFF switch 15m 10.35, 0.5, 1, 1.5, 2, 3, 5, 10, | Connect between ON/OFF switch
15 and display unit.
G171 ON/OFF switch 15m |05, 1,3,5,7,10, 15 Connect between display unit and
PD25/PD27 power supply unit.
F170 ON/OFF switch 15m |. For PD25
FCUA-R211 |Remote I/O 30m 0.3, 1, 2, 5, 7, 10, 15, 20, | Connect to remote I/O unit.
*) 30 With FG terminal
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Appendix 2. Cable

Cable Application Max. Standard cable length Remarks
type length (m)

G290 USB cable im |0.7 Standard: 0.7m, enclosed with
keyboard unit.

G291 Front IC card I/F 0.1m [0.1m Connect between display unit and
front IC card I/F unit.

G295 Cable for EtherNet/IP, 5m |0.3,3

PROFIBUS-DP configuration

G300 LAN cross cable 10m |1,3,5,7,10 Connect between display
unit and control unit.
Shielded cable should be used
when 1m or longer.

G301 LAN straight cable im (1 Connect between display unit and
operation panel I/O unit.
Shielded cable should be used
when 1m or longer.

R300 DI/DO 50m |3 Single-side connector not available

R301 DI/DO 50m [1,2,3,5 Double-side connector available

G310 NC reset 15m |0.08 Standard: 0.1m

G380 Optical servo communication 20m |5, 10, 13, 15, 20 PCF type with outer sheath, for
panel external wiring

G395 Optical servo communication 10m |[1,2,3,5,10 POF type with outer sheath, for
panel external wiring

G396 Optical servo communication 10m |0.3,0.5,1,2,3,5,10 POF type without outer sheath, for
panel internal wiring

G430 Handy terminal 10m |3,5,10 Use for connecting a handy
terminal.
(Install on panel)

SH21 Servo communication 30m [0.2,0.3,0.5, 1, 3, 5, 10, 15 | Connect to peripheral servo drive
unit.

SH41 Remote I/O 1m (*) |0.3, 0.5, 0.7 Use for bridging units in same
panel.
Use FCUA-R211 for lengths longer
than 1m.

E-TM OPI connector terminator - -

R-TM Remote I/O interface - -

terminator

(Note 1) Lengths indicated with an asterisk (*) in the Max. length column indicate the maximum cable length
when connecting from the control unit via other unit.

(Note 2) Symbols for writing cable drawings

(1) |

(2) (\ i ‘\\ )

(3) < indicates shield clamping to the grounding plate.

(4) In the cable drawings, the partner of the twisted pair cable is given a priority, so the pin No. of
the connectors at both ends are not necessary in number of order.

(5) Equivalent parts can be used for the connector, contact and wire material.

(6) The tolerances of the cables provided by Mitsubishi Electric are as follows:

indicates twisted pair.

indicates the shield sheath.

Cable length (mm) Tolerances (mm)
600 or shorter +30
601 to 1000 +50
1001 to 5000 +100
5001 to 10000 +150
10001 to 15000 +200
15001 to 20000 +300
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2.1 G014 Cable

2.1 G014 Cable

Cable type: G014 cable

Application: I/O interface

Connector name: OPIEXT

Connector name: OPI

) 5
Control unit I”” h 0 Operation panel VO unit
(Operation panel VO unit) I (Control unit)
(o) k:@
ov 1 £ 1 ov
OPIEXT ov 2 | [ 11 ov OPI
Pug: CDB-25S VAR I B3| SuTE Plug :10120-3000VL
Contact : CD-SC-221 x 14 Shell  :10320-52F0-008
Shell  : HDB-CTF ov 9 1 2| Recommended manufacturer: 3M
Recommended manufacturer: o 10 H o
i i LANTD | 11 s 6 | LANTD
Hirose Bectric Nt | 12 o L] 16 | LanTD*
FG LANRD | 14 |- £ 7 | LanrD
- . LANRD*| 15 17 | LANRD*
Crimp terminal: V1.25-4
TXRX3 | 18 | P 9 | TXRx3
Recommended manufacturer: JST =~ TXRX3*| 19 t— 19 | TXRX3*
Wire material : EMG 20 | s 10 EMG (Note) Fold the cable shield over
UL1061-2464 AWG18 (Green) EMG" | 21 —= t 20 | EM the sheath, and wrap
Recommended — copper foil tape over it.
manufacturer: Oki Electric Fe @:'_ . Connect the w ound copper
Wire material: TKVVBS AWG24 x 7P foil tape to the connector's
Recommended manufacturer: A GND plate.
Tachii Electric Cable
2.2 G015 Cable
Cable type: G015 cable Application: I/O interface
Connector name: OPI Connector name: OPIEX

Control unit
(Operation panel I/0 unit)

OPI
Plug  :10120-3000VL
Shell  : 10320-52F0-008

Recommended
manufacturer: 3M

(Note) Fold the cable shield over
the sheath, and wrap
copper foil tape over it.
Connect the wound copper
foil tape to the connector's
GND plate.

Operation panel I/O unit

0l A (Control unit)
ov 1 1| ov
ov 11 [ L 2| ov
o OPIEXT
CMTT 3 5 .
CMTR | 13 [ L] 8| cwrr Plug: CDB-25P
Contact: CD-PC-221 x
o 2O .8 & Recommended manufacturer:
Hirose Electric
LANTD | 6 | £ 11 | LANTD
LANTD* | 16 12 | LANTD*
LANRD
LANRD: | 17 [ {15 | [ANRD* FG
™RX3 | o9 18 | ™xrxs Crimp terminal: V1.25-4
TXRX3* | 19 [ L 19 | TXrRX3* Recommended
EMG 10 | | 20 | eve ~ manufacturer : JST
EMG* | 20 21 | EMG*  Wire material:
- UL1061-2464 AWG18 (Green)
© FG Recommended manufacturer:

Wire material: TKVVBS AWG24 x 7P

Oki Electric Cable

Recommended manufacturer: Tachii Densen
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2.3 F020/F021/F022 Cable

2.3 F020/F021/F022 Cable

Cable type: F020/021/022 cable

|App|icati0n: Manual pulse generator (12V power supply type)

Cable name 1ch 2ch 3ch

F020 cable O

F021 cable O O
F022 cable O O O

Precautions
The circles indicate the used channel.

MPG
Connector : CDA-15P

Case : HDA-CTH

Hirose Electric

(Note) Fold the cable shield over the sheath,
and wrap copper foil tape over it.
Connect the wound copper foil tape to
the connector's GND plate.

I

©
1]

0

©

1 B

Connector name
. MPG

1HA
1HB

+12V
ov

2HA

Contact: :CD-PC-111x12 28

+12V
ov

Recommended manufacturer:

3HB

+12v
ov

i

(@pBD) Gfﬁg&) (@BPD)

L s 1B

BLa lBLalBLaBLa.

\(\\ 9 |

. 2 1ch

= - Crimp terminal
frEQ :V1.25-3x12
[l

- 2ch Recommended
] B manufacturer
- — 1 JST

L)

N o 3ch

=8

L

FG Wire material

1 B-22(19)U x 2SJ-1 x 9

Recommended manufacturer : Sumitomo Electric Industries
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2.4 G020/G021/G022 Cable

2.4 G020/G021/G022 Cable

Cable type: G020/G021/G022 cable |App|ication: Manual pulse generator (5V power supply type)
Cabl 1ch 2ch 3ch
able name c c c )
)| ==2
G020 cable O \ioe
Go2icable | O | O i B A9
Connector name \_,(i\
Go22cable | O | O O “MPG =)
~EA
. Y
Precautions MPG CT0)
The circles indicate the used channel. B
1HA 1 £ (\‘ X0)
1HB 2 ’ ; ©) 1ch
w5V |7 a Cri inal
G o | o L C 5 rimp termina
MP _ N ‘oo 'V1.25-3x12
Connector : CDA-15P M8 | 4 [ Gl Recommended
Contact : CD-PC-111x11 : . 2ch manufacturer
Case - HDA-CTH A m
. ov | 11 v Y 0 _| -JST
Recommended manufacturer: . | . . " ©®
Hirose Electric B | 6 ol .
. . 3ch
ov | 13 L : I ‘
(Note) Fold the cable shield over the sheath, Y ' -
and wrap copper foil tape over it.
Connect the wound copper foil tape to Wire material : B-22(19)U x 2SJ-1 X 9
the connector's GND plate. FG Recommended manufacturer : Sumitomo Electric Industries

2.5 G023/G024 Cable

Cable type: G023/G024 cable |Application: Manual pulse generator (5V power supply type)
ENC S
o WY = ()
=~ \=o
_OD\J =)
=S
ENC
1HA 8 |’“ : |’\ © |
Control unit 1HB 18 (o \ea=C) 1ch
ontrol uni ~ A
(Connect to ENC SvbDC 10 | I
connector) GND A A _J
2HA 7 |f\ |*’\ = |
2HB 17 |y o 2ch
c
5VvDC | 20 |f“ i’\ =c)
GND 15 =g = _|
= FG
Comnecior - 10120-3000VE Wire material:UL1061-2464 AWG24 x 6P Crimp terminal:v1.25-3 x 8
: N ) 3 Recommended manufacturer:JST
Case : 10320-52F0-008 Recommended manufacturer : Oki Electric Cable uraci
Recommended manufacturer : 3M
Manual pulse generator cable channel
1 2
G023 cable O
(Note) Fold the cable shield over the sheath, and wrap copper foil tape over it. G024 cable O O
Connect the wound copper foil tape to the connector's GND plate. O : Usable channel
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2.6 FCUA-RO30 Cable

2.6 FCUA-RO30 Cable

Cable type: FCUA-R030 cable |App|ication: Skip input
SKIP S
° ©,
AE )
[u] K
| \=>
L A S
(S
SKIP
GND 1 |"\ = ~ |f‘ 0@ RG
GND 11 \w o RG
SKIPO 2 l" |f\ =@  SKIPO
SKIP1 12 " v SKIP1
. SKIP2 3 ~ A=  SKIP2
Control unit | |
SKIP3 | 13 \ =@ SKIP3
GND 5 l’\ |/\ o® RG
GND 15 N < RG
SKIP4 7 |’\ |/\ o>  SKIP4
SKIP5 17 A .=, SKIP5
SKIP6 | 8 l’\ |f‘ o®  SKIP6
SKIP7 18 o &  SKIP7
f
SKIP ; oAl
Connector : 10120-3000VE =G (F.;,nmp termlgath.ZS—fél thz JST
Case : 10320-52F0-008 = ecommended manufacturer:
Recommended manufacturer : 3M Wire material:UL1061-2464 AWG22 x 6P
Recommended manufacturer:Oki Electric Cable
(Note) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to the connector's GND plate.

171




Appendix 2. Cable

2.7 FCUA-R0O31 Cable

2.7 FCUA-RO31 Cable

Cable type: FCUA-R031 cable

Application: Analog input/output

Control unit
(FCUA-DX140)

ENC
Connector: 10120-3000VE
Case: 10320-52F0-008

AlO
OD \
o
L
AIO
A0 2 e e =")
GND| 1 (\, } } (\, O
AL | 12 o NI
GND| 11 (\, } } (V =©
Al2 3 A~ A~ e
GND| 5 (\, } } (\, =)
A3 | 13 ~ — A~ e
GND| 15 (V } } (V =)
AO 7 A P
GND (V - (\/ —©
—
J:— FG Crimp terminal: V1.25-3 x 10

Recommended manufacturer: 3M

Recommended manufacturer: JST

Wire material: UL1061-2464 AWG24 x 6P
Recommended manufacturer: Oki Electric Cable

(Note) Fold the cable shield over the sheath, and wrap copper foil tape over it. Connect the wound copper
foil tape to the connector's GND plate.
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2.8 G031/G032 Cable

2.8 G031/G032 Cable

Cable type: G031/G032 cable

Application: RS-232C for display unit

Cable name | 1ch | 2ch
G031 cable @)
G032 cable @)

O

Precautions

1. The circles indicate the used
channel.

2. The signal names shown in
parentheses are equivalent to the
generic names.

3. Connect to the serial
communication connector of the
display unit. Use F034/G035 cable
when connecting to the serial
communication connector of the
control unit.

[SIOPC]

Connector : 10120-3000VE
(10120-6000EL)

Case : 10320-52F0-008
(10320-3210-000)

Recommended manufacturer: 3M

(Note) Fold the cable shield over the sheath,
and wrap copper foil tape over it.
Connect the wound copper foil tape to
the connector's GND plate.

Connector name: SIOPC

[SIOPC]

SDLTXDY) | 12 |

RD1(RXD1) | 2

RSL(RTSD) | 13 [

cs1(CTs1) | 3

ERIDTRY) | 14 [

JR1(DSR1) | 6

DLDCDY) | 4 [

RILRIL) | 16

ov 1

SD2(TXD2) | 17 [

RD2(RXD2) | 7

RS2RTS2) | 18 |

Cs2(CTs2) | 8

ER2(DTR2) | 19 [

DR2(DSR2) | 10

cp2(CD2) | 9 [

RI2(RI2) | 20

oV

T

Wire material

1ch

N N}
No o osr wn

~

N
Q
=

N N
No o os wn

~

it

Connector name

0000001000000

:1ch
=
=
Connector name
J : 2ch
=
[1ch]

Connector : CDB-25S
Contact : CD-SC-111x9
Lock nut : HD-LNAx 2
Recommended
manufacturer:

Hirose Electric

[2ch]
Connector : CDB-25S
Contact : CD-SC-111x9
Lock nut : HD-LNAx 2
Recommended
manufacturer:

Hirose Electric

: UL1061-2464 AWG24 x 12P
Recommended manufacturer: Oki Electric Cable
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2.9 FO34/F035 Cable

2.9 FO34/F035 Cable

Cable type: FO34/F035 cable

IAppIication: RS-232C for control unit

Cable name | 1ch | 2ch
G034 cable @)
G035 cable @)

O

Precautions

1. The circles indicate the used
channel.

2. The signal names shown in
parentheses are equivalent to the
generic names.

3. Connect to the serial
communication connector of the
control unit. Use G031/G032 cable
when connecting to the serial
communication connector of the

display unit.
[SIO]
Connector : 10120-3000VE
Case 1 10320-52F0-008

Recommended manufacturer: 3M

(Note) Fold the cable shield over the sheath,
and wrap copper foil tape over it.
Connect the wound copper foil tape to
the connector's GND plate.

Connector name: SIO

SD1(TXD1)
RD1(RXD1)

RS1(RTS1)
CS1(CTS1)

ER1(DTR1)
DR1(DSR1)

Reserved
Reserved

ov

SD2(TXD2)
RD2(RXD2)

RS2(RTS2)
CS2(CTS2)

ER2(DTR2)
DR2(DSR2)

Reserved
Reserved

ov

[SIO]

12

13

14

16

17

18

19

20

10

T

Wire material

1ch

N oo o ar wn

N
(=)
=

N oo o s wn

it

Connector name
:1ch

| 0000001000000

Ligil

Connector name
:2ch

000000000000

il

[1ch]

Connector : CDB-25S
Contact : CD-SC-111x9
Lock nut : HD-LNAx2
Recommended
manufacturer: Hirose Electric

[2ch]

Connector : CDB-25S
Contact : CD-SC-111x9
Lock nut : HD-LNAx2
Recommended
manufacturer: Hirose Electric

1 UL1061-2464 AWG24 x 12P

Recommended manufacturer: Oki Electric Cable
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2.10 FCUA-RO50/R054 Cable

2.10 FCUA-R050/R054 Cable

Cable type: FCUA-R050/R054 cable

Application: Encoder input

Connector name: ENG

Connector : MS3106B20-29S
Cable clamp : MS3057-12A

Recommended manufacturer:

ENC1

Plug : 10120-3000VL
Shell : 10320-52F0-008
Recommended manufacturer : 3M

ENC1A (ENC2A)

ENC1A*(ENC2A*)

ENC1B (ENC2B)

ENC1B*(ENC2B*)

ENC1Z (ENC2Z)

ENC1Z*(ENC2Z*)
GND

GND

+5V

+5V

ITT Cannon

Connector 1 MS3108B20-29S
_ Cable clamp : MS3057-12A

= Recommended manufacturer:
ITT Cannon

ENC1

14

13

12

ATVTWHOmOZ>X

11

10

[}
[}
20 [
[}
[}

7 i ]
rc  Wire material

(Note) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to the connector's GND plate.

1 UL1061-2464 AWG24 x 12P
Recommended manufacturer: Oki Electric Cable

FCUA-R050
cable

FCUA-R054
cable
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2.11 FO70 Cable

2.11 FO70 Cable

Cable type: FO70 cable Application: 24VDC input
DCIN
©
©
el
DCIN
24vDC | 1 | | O 24VDC
ov 2[5 O ov
FG 3

Wire material:B-18(19)U x 2SJ-1 x 9 ) inal-
DCIN Recommended manufacturer: Crimp terminal:V1.25-3 or V1.25-4 x 2

Connector -2-178288-3 Nikko Electric Wire Recommended manufacturer:JST
Contact :1-175218-5x 3
Recommended manufacturer:Tyco Electronics AMP

2.12 F110 Cable

Cable type: F110 cable Application: 24VDC input, power OFF detection

Connector name: DCIN

Connector name: DCOUT

EJ
Connector name: CFO1
bcout . __ DCIN

w24V 1B [~ AWGI6 I’ 1 |s22y  Connector: 2-178288-3

! ! Contact :1-175218-5x 3
ov 2B : : 2 |ov Recommended manufacturer :

) | Tyco Electronics AMP
FG 38— — 3 |FG y

i | CFOl
ACFAIL 1A : AWG22 : 2 | AcFaIlL Connector :51030-0230

! ! Cotact : 50084-8160 x 2
ov 2A 9 o, 1 [ov Recommended maker : MOLEX

Connector : 3-178127-6
Contact : 1-175218-5 (For AWG16) x 3

1 1-175217-5 (For AWG22) x 2
Recommended manufacturer:Tyco Electronics AMP

Wire material : UL2464 2 x 22AWG+2 x 16AWG SS-95138
Recommended manufacturer : DDK
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2.13 F120 Cable

2.13 F120 Cable

Cable type: F120 cable |App|ication: Emergency stop

Connector name : EMG

B = =

EMG
o |0 B0 ) .
e | 3 ﬁ‘ * - EMG " Crimp terminal : V1.25-3 x 2
oM | 3 9com  Recommended manufacturer : JST
Connector : 51030-0330

Contact :50084-8160 x 3

Recommended manufacturer : MOLEX Wire material : B-22(19)U x 28J-1x 9

Recommended manufacturer : Nikko Electric Wire

2.14 G123 Cable

Cable type: G123 cable Application: Emergency stop terminator

Circuit display 1st pole

Connector name : EMG

EMG
[
GND 1 G123
0
EMGIN 2
Connector : 51030-0330 +24V 3
Cotact : 50084-8160 x 2

Recommended manufacturer : MOLEX

Wire material : B-22(19)U x 2SJ-1 x 9
Recommended manufacturer : Sumitomo Electric Industries » 20mm

y
A
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2.15 F130 Cable

2.15 F130 Cable

Cable type: F130 cable

Application: FDD

Connector name : FDD
=

Control unit

Connector name : FD1

L Floppy disk drive

>

FDD
Connector : DHD-RB34-20AN
Recommeded manufacturer : DDK

Wire material : AWG28 x 20P
Recommended manufacturer :
Oki Electric Cable

Connector name : FD2

FD1

Connector : 7934-6500SC

Strain relief : 3448-7934
Recommended manufacturer : 3M

FD2

Connector : 171822-4

Contact :170204-1x 2

Recommended manufacturer :
Tyco Electronics AMP
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2.16 F140 Cable

2.16 F140 Cable

Control unit

HDD
Connector : FCN-727B044-G/LM-D
Recommended manufacturer : FUJITSU

Cable type: F140 cable |App||cat|on: HDD
Red wire Connector name : HDD
Insert incorrect K %
. . . L
insertion prevention pin [
in 3A pin.
Hard disk
Hard disk
1A
1B
2A
2B
3A HDD
3B
Connector : 89361-150 an A
Recommended manufacturer : gg ;g
BERG 6A 3A
6B 3B
7A 4A
7B 4B
8A 5A
8B 5B
9A 6A
9B 6B
10A 7A
10B 7B
11A 8A
11B 8B
12A 9A
12B 9B
13A 10A
13B 10B
14A 11A
14B 11B
15A 12A
15B 12B
16A 13A
16B 13B
17A 14A
17B 14B
18A 15A
18B 15B
19A 16A
19B 16B
20A 17A
20B 17B
21A 18A
21B 18B
22A 19A
22B 19B
23A 20A
23B 20B
24A 21A
24B 21B
25A 22A
25B 22B
W ire materal specification : UL2651 AW G28
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2.17 G170 Cable

2.17 G170 Cable

Cable type: G170 cable |App|ication: ON/OFF switch

Connector name : ON/OFF

=
=F o o [
ON/OFF
LGON| 1 ‘ " 1=
oN| 2 L "= Faston terminal #110 x 4
[ON/OFF] OFF i ‘ i =
Connector : 51030-0430 LGOFF '

Contact : 50084-8160 x 4

Recommended manufacturer : MOLEX Wire material : DPVVSB 4P x 0.25Q

Recommended manufacturer : Bando Electric Wire

2.18 G171 Cable

Cable type: G170 cable Application: Power supply ON/OFF

Connector name : CF24 Connector name : ON/OFF

>

=iz

Tt

BHEEO

CF24 ON/OFF
N 1 | ne. [ON/OFF]
Connector : 1-178288-5
[CF24] PO | 3 1A T 2 | 5:9FF Contact : 1-175218-5 x 4
Connector : 51030-0530 o | 4 : 4 | ov Recommended_ manufacturer:
Contact : 50084-8160 x 4 PON | 5 5 | PoN  Tyco Electronics AMP

Recommended manufacturer : MOLEX
Wire material : DPVVSB 6P x 0.2SQ
Recommended manufacturer : Bando Electric Wire
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2.19 F170 Cable

2.19 F170 Cable

Cable type: F170 cable

Application: ON/OFF switch for PD25

ON/OFF

Connector: 1-178288-5
Contact: 1-175218-5
Recommended manufacturer:
Tyco Electronics AMP

/=0
=

NC 1 _ _

2 C ) OFF-1
POFF 3 lu lu QO oFF-2
GND = =
onp |4 | | ON-1
P.ON L5 ~ < ON-2

(Note)

Crimp terminal: V1.25-3 or
V1.25-4

Recommended manufacturer:
JST

Wire material: DPVVSB
3Px0.3mm?

Recommended manufacturer:
Bando Electric Wire

Select the crimp terminal suitable for the terminal block and external power supply you use.

2.20 FCUA-R211 Cable

Cable type: FCUA-R211 cable Application: Remote 1/0

Connector name : RIO1,RIO2,RIO03 (FCUA-R211)

Connector name : (FCUA-R211)

RIO1,RIO2,RIO3 (FCUA-R211)

Contact : 1-175218-2 x 3
Recommended manufacturer:
Tyco Electronics AMP

FG

l =

Recommended manufacturer : Takeuchi Densen

(FCUA-R211)

TXRX
TXRX*

TXRX 1 £ (‘[ 1
. TXRX* 2 [ | 2
Connector : 1-178288-3 ov | 3 . " 3 | ov

FG

Wire material :MVVS 3C x 0.5mm? (MIC 3C x 0.5mm?)

Precautions

Connector : 1-178288-3
Contact : 1-175218-2 x 3
Recommended manufacturer :

(1) Protect both ends of the cable with insulated bushing.
(2) RIO1, RIO2 and RIO3 can be used commonly.
(3) This is equivalent to the SH41 cable with shield.

Tyco Electronics AMP
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2.21 G291 Cable

2.21 G291 Cable

Cable type: G291 cable

Application: Front IC card I/F

N.C.

USBD+

[PCUSB]
Connector: 51004-0600
Contact: 50011-8100 x6
Recommended s
manufacturer: MOLEX

GND

SENSR.

Connector name: PCUSB

Connector name: PCUSB

PcUSB PCUSB  |pcusB]
P i —— T ! | Connector:  51004-0600
N | Contact: 50011-8100 x6
; HA 1 % | UShe: Recommended
4 el | o | 4 | eno  manufacturer: MOLEX
5 L e —1 L 5 SENSR.
Wire material: DPVVSB 3P x 0.2SQ

Recommended manufacturer: Bando Electric Wire

2.22 G295 Cable

Cable type: G295 cable

Application: Cable for EtherNet/IP, PROFIBUS-DP configuration

Manufacturer: Elecom

Connector name: USB

:_ﬁ?l s

Connector name: CONF

USB CONF
VBUS 1 1[ ] Ne.
[USB] D- 2 2l | B conr
D+ 3 3 D+
Connector/cable: Connector: PAP-04V-S(P)*JST
4 4 ND
U2C-EcoBk  GND OND' ontact: SPHD-002T-P0 5%JST

Manufacturer: JST
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2.23 G300 Cable

2.23 G300 Cable

Cable type: G300 cable Application: LAN cross cable
LAN LAN
I 8
[ G300 |
l 1
LAN White o — — —  White LAN
TD+ 1 Green ¢ / \ Green 3 RD+
Green ,I 'I Green 6
TD- 2 whie | ! White RD-
RD+ 3 O“”‘”ge,' ,’ oranges 1| TD+
RD- 6 Ora”ge: Il oranged 5 | TD-
Blue | | Blue
CMTR 4 White.l ‘ Vélhne 4 CMTR
Blue ue
CMTR 5 Whie! I White 5 CMTR
CMTT | 7 obrewn ‘\ ‘\ o 7 | oMmTT
CMTT | & oBrown\ L Powd g | omTT
\_ __ _ _ _ _______\N
LAN
Connector : 5-558530
Recommended manufacturer : Tyco Electronics AMP
Wire material: LAN category 5 twisted pair x 4P
2.24 G301 Cable
Cable type: G301 cable Application: LAN straight cable
LAN LAN
I 8
[ G301 ]
l 1
LAN LAN
White ;A - White
TD+ Green I/ ™ I/ \__ Green 1 TD+
Green | ) Green TD-
TD- White ,' ,' whe ] 2
RD+ Orange I [ Orange 3 RD+
RD- Orange : I| Orange 6 RD-
CMTR Blee | 2 s | cemTR
White | | White
CMTR " ; Bue 5 | CMTR
White | \ White
CMTT Brown \ It T Brown 7 CMTT
cMTT Brown | L oMb g | cmTT
\,_ _ _ _______\
LAN
Connector : 5-558530

Recommended manufacturer : Tyco Electronics AMP
Wire material: LAN category 5 twisted pair x 4P
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2.25 R300 Cable

2.25 R300 Cable

Cable type: R300 cable Application: DI/DO cable Single-side connector not available

Connector name : DI-L/DO-L, DI-R/DO-R

Connector : 7940-6500SC
Recommended manufacturer : 3M

Wire material : B40-S
Recommended manufacturer :
Oki Electric Cable

2.26 R301 Cable

Cable type: R301 cable Application: DI/DO cable Double-side connector available

Connector name : DI-L/DO-L, DI-R/DO-R

Connector : 7940-6500SC

Connector : 7940-6500SC Strain relief : 3448-7940
Recommended manufacturer: Recommended manufacturer : 3M
3M

Wire material : B40-S
Recommended manufacturer : Oki Electric Cable
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2.27 G310 Cable

2.27 G310 Cable
Cable type: G310 cable |Application: NC reset
NCRST NCRST
Operation panel O u] 1] .
; Keyboard unit
O O l Y!
(Ke It/gal:glhnit) = O % 310 %3 = E- (Operation panel
y = = =t 1/ unit)
Circuit display 1st pole
NCRST
RSTIN 1 - - RSTIN
N.C. 2 N.C.
GND 3 GND
N.C. 4 = - N.C.
Connector  : 51030-0430 Connector  : 51030-0430
ggg;ﬁnen o 0 X oLEx  Wire material : UL1061-2464 AWG22 Contact  :50084-8160 x 4
’ Recommended manufacturer : Oki Electric Cable Recommended manufacturer : MOLEX

2.28 G380 Cable

Cable type: G380 cable Application: Optical communication cable PCF type (Core: Glass)
Use when the cable length is 10m or more to 20m or less.

Connector name: OPT Section with Connector name: OPT
reinforced sheath
"t >-m_< i
Section without reinforced sheath
OPT OPT
[OPT] [OPT]
Connector : CF-2D103-S 1 1 Connector : CF-2D103-S
Recommended manufacturer: 2 2 Recommended manufacturer:
Japan Aviation Electronics Japan Aviation Electronics

Wire material: Hard clad type PCF optic cable
Recommended manufacturer: Oki Electric Cable

Cable Minimum bending radius: R
2-core cable (section with reinforced sheath) 50mm or more
2-core cable (section without reinforced sheath) 25mm or more

(Note 1)  Binding the cables too tight with tie-wraps could result in an increased loss or a disconnection. Use a cushioning material
such as a sponge or rubber when bundling the cables and fix so that the cables do not move. Recommended clamp
material: CKN-13P KITAGAWA INDUSTRIES

(Note 2)  Never bundle the cables with vinyl tape. The plasticizing material in the vinyl tape could cause the PCF cable reinforced
sheath to damage.

(Note 3)  Loop the excessive cable with twice or more than the minimum bending radius.
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2.29 G395 Cable

2.29 G395 Cable

Cable type: G395 cable Application: Optical communication cable POF type (Core: Plastic)
Use when wiring outside of the panel with a cable of 10m
or less.

Connector name: OPT Section with Connector name: OPT
reinforced sheath

t: il >—_< il :j

Section without reinforced sheath

OPT OPT

[OPT] [OPT]

Connector : PF-2D103 1 1 Connector : PF-2D103

Recommended manufacturer: 2 2 Recommended manufacturer:
Japan Aviation Electronics

Japan Aviation Electronics

Wire material: ESCA Premium
Recommended manufacturer: MITSUBISHI RAYON

Cable Minimum bending radius: R
2-core cable (section with reinforced sheath) 50mm or more
2-core cable (section without reinforced sheath) 30mm or more

(Note 1)  Binding the cables too tight with tie-wraps could result in an increased loss or a disconnection. Use a cushioning material
such as a sponge or rubber when bundling the cables and fix so that the cables do not move. Recommended clamp
material: CKN-13P KITAGAWA INDUSTRIES

(Note 2)  Never bundle the cables with vinyl tape. The plasticizing material in the vinyl tape could cause the POF cable to break.

(Note 3)  Loop the excessive cable with twice or more than the minimum bending radius.

2.30 G396 Cable

Cable type: G396 cable Application: Optical communication cable POF type (Core: Plastic)
Use when wiring in the panel with a cable of 10m or less.

Connector name: OPT Connector name: OPT
OPT OPT
[OPT] [OPT]
Connector : PF-2D103 ! ! Connector : PF-2D103
Recommended manufacturer: 2 2 Recommended manufacturer:

Japan Aviation Electronics Japan Aviation Electronics

Wire material: ESKA Premium
Recommended manufacturer: MITSUBISHI RAYON

Cable Minimum bending radius: R

2-core parallel cable 30mm or more

(Note 1)  Binding the cables too tight with tie-wraps could result in an increased loss or a disconnection. Use a cushioning material
such as a sponge or rubber when bundling the cables and fix so that the cables do not move. Recommended clamp
material: CKN-13P KITAGAWA INDUSTRIES

(Note 2)  Never bundle the cables with vinyl tape. The plasticizing material in the vinyl tape could cause the POF cable to break.

(Note 3) Loop the excessive cable with twice or more than the minimum bending radius.
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2.31 G430 Cable

2.31 G430 Cable

Cable type: G430 cable

Application: Handy terminal

Connector name: ENC
Control unit

Connector name: SIO [

Connector name: HOST

Handy terminal

Control unit

Plug: 10120-3000VL
Shell: 10320-52F0-008

Recommended manufacturer: 3M

Wire material:
UL1061-2464 AWG28 x 3P
Recommended manufacturer:

Oki Electric Cable

Crimp terminal: R1.25-3.5
Recommened manufacturer: JST

Wire material:
UL1061-2464 AWG24 x 8

Recommended manufacturer:
Oki Electric Cable

(Note)
Fold the cable shield over
the sheath, and warp
copper foil tape over it.
Connect the wound
copper foil tape to the
connector's GND plate.

Cotrol panel
terminal block

ENC
HA1A 8 . 16 HA
HA1B 18— : 17| HB
ov 5 - - 20| ov
[
1
FG =
SIo
RD(RXD) 7 f 14 | SD(TXD)
SD(TXD)| 17 15 RD(RXD)
cs(cTs)| 8 [ 7| RSRTS)
RS(RTS)| 18 | ‘ 8| CS(CTS)
i N . Plug: CDB-25S
ov 1" 6 ov Contact: CD-SC-221 x 21
I Recommended manufacturer:
FG == b 1 FG Hirose Electric
P
DED1 () f 9 SW2_C11
DCOM1 (O 10| swz_ci2
DED2 n 21| swz_c21
DCOM2 L ‘ 22 | swz2_c22
EMG1 (O 11|  SWI_NC11 .
ECOM1 L ‘ 12| swinciz FG terminal
EMG2 £ f 23| swi_Nc21  Crimp terminal: V1.25-4
EEE:MZ © ° f‘; svvzé,zgfz Recommended manufacturer: JST
SCOM1 L \ 19 gwe:m Wire material:
2 © 25| 2avbc) UL1061-2464 AWG18 (Green)
ov | \ 13 | 24vDC(-) Recommended manufacturer:
Oki Electric Cable

4|:l:) FG
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2.32 SH21 Cable

2.32 SH21 Cable

Cable type: SH21 cable |App|ication: Servo drive unit
Connector name : SV1, SV2
Control unit m”ml -I!M[u Servo drive unit
ov 1 1| ov
ov 1 11 | ov
Sv1 , SVv2 §¥¥§B* 122 ‘ ‘ 122 g\\ﬁég* Plug © 10120-3000VE
Plug :10120-3000VE SVALM 3 hH £ 3 | SvAM_ Shell :10320-52F0-008
Shell : 10320-52F0-008 SVALMT | 13 13| SvAW Recommended manufacturer : 3M
Recommended manufacturer : 3M SVRXD 4 ‘ 4 | SVRXD
SVRXD4 | 14 14 | SVRXD4
ov 5 5 | ov
ov 15 [ L] 15| ov
6 | ‘ 6
16 16
SVEMG 7 7 | SVEMG
SVEMG* | 17 [ L1 17 | sveme
8 | ‘ 8
Wi eria 18 18 (Note) Fold the cable shield over
ire material : 9 9
the sheath, and
UL20276 AWG28 X10P s - o e? il tan Wrap't
Recommended manufacturer : 5V L ln £ 39| " copperfoti tape over it.
Toyokuni Elecric Cable Connect the wound
copper foil tape to the
connector's GND plate.
F6 Fe
2.33 SH41 Cable
Cable type: SH41 cable Application: Remote I/0
Connector name : RIO1,RIO2,RIO3 (CSH41) Connector name : (CSH41)
—
—
RIO1,RIO2,RIO3 (CSH41) (CSH41)
Connector : 1-178288-3 - . Connector : 1-178288-3
Contact :1-175218-2x3 7 | 5 [ ] 2 | DR Contact :1-175218-2x3
Recommended manufacturer: v ‘ Y 0 Recommended manufacturer:

Tyco Electronics AMP Tyco Electronics AMP

Wire material : MVVS 3C x 0.5mm? (MIC 3C x 0.5mm?)
Recommended manufacturer: Takeuchi Densen

(Note)
(1) Protect both ends of the cable with insulated bushing.
(2) RIO1, RIO2 and RIO3 can be used commonly.
(3) Use this cable for short applications, such as bridging the remote I/O units in the same panel.
Normally use the FCUA-R211 cable with high noise withstand level.
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Appendix 2. Cable
2.34 E-TM Terminator Connector

2.34 E-TM Terminator Connector

Cable type: E-TM Application: OPI connector terminator

E-TM terminator connector

Connector name: E-TM E-TM
® 1|enp [ETM
D 8 [+5V Plug: 10120-3000VL
10 |EMG+ Shell: 10320-52F0-008
(4 20 |[EMG-  Recommended manufacturer: 3M

(Note) The cable led-in hole must be closed.
Wire material: UL1007 AWG22

2.35 R-TM Terminator Connector

Cable type: R-TM Application: Remote /O interface terminator
R-TM terminal connector R-TM
Connector name: R-TM ov 3 [R-TM]
s . | 100Q
TXRX* | 2 Connector: 1-178288-3  (x type)
Contact: 1-175216-2 x 2
TXRX 1 ] Recommended manufacturer:
N Tyco Electronics AMP

Resistor:100Q 1/4W
Manufacturing precautions

(1) The parts used shall be Mitsubishi recommended parts. Equivalent parts may be used providing
they are compatible with the specifications.

(2) Cover the 10002 terminator with a black insulation tube.

(3) Stamp the connector name "R-TM" in white on the rear of the connector.
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Appendix 3. Connectors

Appendix 3. Connectors
3.1 Connectors for Control Unit

3.1 Connectors for Control Unit

3.1.1 Operation Panel I/O Unit Connecting Connector (OPI)

Name : OPI
10 1
=R
20 11

<Cable side connector type>

Plug :10120-3000VE

Shell : 10320-52F0-008
Recommended manufacturer : 3M

ov 11 ov
NC 12 NC
CMTT |13 CMTR
NC 14 NC
ov 15 ov

TD+ 16| | | TD-
RD+ 17 | O | RD-
5V 18 NC
TXRXD |19 | O | TXRXD*
10| O | EMG+ |20| O | EMG-
* Connect connector case with FG pattern.

OO N[O~ W|IN|PF

O|0|0O|—

3.1.2 Auxiliary Axis Servo Drive Unit Connecting Connector (SV1)

Name : SV1
10 1
=R
20 11

<Cable side connector type>

Plug :10120-3000VE

Shell : 10320-52F0-008
Recommended manufacturer : 3M

1 ov 11 ov
2 |O|SVTXD1l |12 | O | SVTXD1*
3|1 |SVALM1 13| | | SVALM1*
4 | | | SVRDX1 |14 | | | SVRDX1*
5 ov 15 ov
6 NC 16 NC
7 | O| SVEMGL1 |17 | O | SVEMG1*
8 NC 18 NC
9 NC 19 NC
10 NC 20 NC

* Connect connector case with FG pattern.
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Appendix 3. Connectors

3.1 Connectors for Control Unit

3.1.3 Auxiliary Axis Servo Drive Unit Connecting Connector (SV2)

3.1.4 Skip

Name : SV2
10 1
==
20 11

<Cable side connector type>

Plug :10120-3000VE

Shell : 10320-52F0-008
Recommended manufacturer : 3M

1 ov 11 ov
2 | O | SVTXD2 [12| O | SVTXD2*
3 | | | SVALM2 |13 | | | SVALM2*
4 | | | SVRDX2 |14 | | | SVRDX2*
5 ov 15 ov
6 NC 16 NC
7 | 0O | SVEMG2 |17 | O | SVEMG2*
8 NC 18 NC
9 NC 19 NC
10 NC 20 NC

* Connect connector case with FG pattern.

Input Connector (SKIP)
Name : SKIP
10 1
o) (o]
20 11

<Cable side connector type>

Plug :10120-3000VE

Shell : 10320-52F0-008
Recommended manufacturer : 3M

1 ov 11 ov

2 |1 |SKIPO |12 | | SKIP1
3 | | | SKIP2 13| I | SKIP3
4 NC 14 NC

5 ov 15 ov

6 NC 16 NC

7 | 1]SKIP4 |17 | | SKIPS
8 | I | SKIP6 |18 | | | SKIP7
9

NC 19 NC
10 NC 20 NC
* Connect connector case with FG pattern.
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Appendix 3. Connectors

3.1.5 Serial Communication Connector (SI0)

3.1 Connectors for Control Unit

Name : SIO
10 1
==
20 11

<Cable side connector type>

Plug :10120-3000VE

Shell : 10320-52F0-008
Recommended manufacturer : 3M

1 oV 11| |ov
2| 1 | RD1(RXD1) |12| O | SD1(TXD1)
3| 1 | CS1(CTS1) |13| O | RS1(RTS1)
4| 0| DR1(DSR1) |14| I | ER1(DTR1)
5 ov 15 | ov
6 NC 16 NC
7| 1 | RD2(RXD2) |17| O | SD2(TXD2)
8| I | CS2(CTS2) |18| O | RS2(RTS2)
9| O | DR2(DSR2) |19| | | ER2(DTR2)
10 NC 20| |NC

* Connect connector case with FG pattern.

3.1.6 Encoder / Manual Pulse Generator Connecting Connector (ENC)

Name : ENC
10 1
o |E=io)
20 11

<Cable side connector type>

Plug :10120-3000VE

Shell : 10320-52F0-008
Recommended manufacturer : 3M

1 ov 11 ov
2 | | | ENCIC |12 | | | ENC1C*
3 | | |ENC1B |13 | | | ENC1B*
4 | | | ENC1A |14 | | | ENC1A*
5 ov 15 ov
6 |O|5V 16| O | 5V
7|1 |HA2A 17| | | HA2B
8 I |HALIA |18 | | HA1B
9 NC 19 NC

10| O | 5V 2010 |5V

* Connect connector case with FG pattern.

3.1.7 Optical Communication Connecting Connector (OPT1)

Name : OPT1

<Cable side connector type>

(PCF type)

Connector : CF-2D101-S

Recommended manufacturer:
Japan Aviation Electronics

(POF type)

Connector : PF-2D101

Recommended manufacturer:
Japan Aviation Electronics
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Appendix 3. Connectors
3.1 Connectors for Control Unit

3.1.8 Remote I/O Unit Connecting Connector (RI01)

Name : RIO1
1 3 1| 1/0 | TXRX1
= 2 | 110 | TXRX1*
= 3 oV

<Cable side connector type>

Connector  :1-178288-3

Contact :1-175218-2 x3

Recommended manufacturer : Tyco Electronics AMP

3.1.9 Remote I/O Unit Connecting Connector (RI02)

Name : RIO2
1 3 1| 1/0 | TXRX2
e 2 | 110 | TXRX2*
S 3 oV

<Cable side connector type>

Connector  :1-178288-3

Contact :1-175218-2 x3

Recommended manufacturer : Tyco Electronics AMP

3.1.10 Emergency Stop Input Connector (EMGIN)

Name : EMGIN
3 1 1 FG
= 5 2| | |EMGIN
Oooao
3| O | +24v

* Always connect the EMG terminating cable

<Cable side connector type> (G123) when not using this input.

Connector : 51030-0330
Contact : 50084-8160 x3
Recommended manufacturer : MOLEX
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3.1.11 Power OFF Input Connector (CFO1)

3.1 Connectors for Control Unit

Name : CFO1

2 1
H

[, -1

<Cable side connector type>
Connector  :51030-0330

Contact : 50084-8160 x2
Recommended manufacturer : MOLEX

1 ov

I | ACFAIL

* This connector can be used even if not
connected.
* Supply +24V to ACFAIL when using this

connector, N°®

(Note) Use this when turning the control unit power OFF from an external source such as an

ON/OFF switch.

3.1.12 24VDC Input Connector (DCIN)

Name : DCIN
1 3 1| 1 | +24v
S 2 ov
— 3 FG
<Cable side connector type>
Connector  :2-178288-3
Contact :1-175218-5 x3
Recommended manufacturer : Tyco Electronics AMP
3.1.13 Ethernet Connector (LAN)
Name : LAN
1| O | TD+
2| O | TD-
3| | | RD+
4
5
<Cable side connector type> 61 1 | RD-
Connector  : 5-569550-3 7
Recommended manufacturer : 8

Tyco Electronics AMP

* Connect the connector case with the FG
pattern.

* Use a cross cable (G300) when directly
connecting to a device such as a
personal computer.
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3.1 Connectors for Control Unit

3.1.14 DIO Input/Output Connector (SDIO)

Name : SDIO

1A COM 1B oV

2A| | | SDI 2B| | | SDI2

3A Reserved | 3B Reserved

4A | | +24V 4B| O | SDO1

5A Reserved | 5B Reserved

<Cable side connector type>

Connector  : 51353-1000 * Connect 1B with the FG pattern.
Contact - 56134-9000 x6 * Supply the following voltage to COM.
Recommended manufacturer : MOLEX Sink 1 +24V
Source : OV
3.1.15 Configuration Connector (CONF)
Name : CONF
= 1 N.C
2 | I/O | D-
3 D+
1 4 4 | /O | GND

<Cable side connector type>
Connector  : PAP-04V-S(P)*JST
Contact : SPHD-002T-P0.5*JST
Manufacturer : JST
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3.2 Connectors for Operation Panel I/O Unit

3.2 Connectors for Operation Panel I/O Unit

3.2.1 Manual Pulse Generator Connecting Connector (MPG)

Name : MPG
8 1 1|1 |1HA 9 )Y,
I -) 218 [10]0]+12v
_ 31 |2HA 11 ov
15 9
4 |1 |2HB 12| O | +12Vv
<Cable side connector type> 5|1 |3HA 13 ov
Connector : CDA-15P 6 | 1 |3HB 14| o | +12v
Contact : CD-PC-111 x11 (5V power supply type) 7 o [+5v 15 NC
: CD-PC-111 x12 (12V power supply type) 8 | 0| +5v
Case + HDA-CTH ) ) * Connect connector case with FG
Recommended manufacturer : Hirose Electric
pattern.
3.2.2 24VDC Input Connector (DCIN)
Name : DCIN
13 1| 1 | +24v
I:IUI:I [ OV
— 3 FG
<Cable side connector type>
Connector  :2-178288-3
Contact :1-175218-5 x3
Recommended manufacturer : Tyco Electronics AMP
3.2.3 Remote I/0O Unit Connecting Connector (RIO3)
Name : RIO3
1 3 1| 1/0 | TXRX3
e 2| 110 | TXRX3*
—— 3 OV(GND)

<Cable side connector type>

Connector  :1-178288-3

Contact :1-175218-2 x3

Recommended manufacturer : Tyco Electronics AMP
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3.2 Connectors for Operation Panel I/O Unit

3.2.4 Machine Input/Output Connector (CG31/CG32/CG33/CG34)

Name : CG31/CG32/CG33/CG34
CG31/CG33 CG32/CG34
B1 B20 Bl B20
Al A20 Al A20
<Cable side connector type> <Cable side connector type>
Connector  : 7940-6500LC Connector  : 7940-6500LC
Recommended manufacturer : 3M Recommended manufacturer : 3M
B A B A
20| I | X0 20| |1 | X10 20 | O| YO 20 | O | Y10
19| 1 | X1 19| | | X11 19 |0O| Y1 19| O |V1l
18| 1 | X2 18| I | X12 18 | O| Y2 18 | O | Y12
17 | 1 | X3 17| | | X13 17 | O| Y3 17 | O | Y13
16 | | | X4 16| | | X14 16 | O| Y4 16 |O | VY14
15| 1 | X5 15| | | X15 15 | O| Y5 150 | VY15
14 | | | X6 14| | | X16 14 | O| Y6 14 | O | Y16
13| 1 | X7 13| | | X17 13 | O| Y7 13 |0 | VY17
12| | | X8 12| | | X18 12 | 0| Y8 12| 0O |VY18
11| 1 | X9 11| I | X19 11 | O| Y9 11 |0 | Y19
10| 1 | XA 10| | | X1A 10 | O| YA 10 | O | Y1A
9 | I | XB 9 | | | X1B 9 |O|VYB 9 |O]|Y1B
8 | I | XC 8 | I | X1C 8 |O|YC 8 |0 |YlC
711 | XD 7| 1 | XaD 7 |O|YD 7 |0 |Y1D
6 | | | XE 6 | | | X1E 6 |O|VYE 6 |O]|VY1E
5|1 |XF 51| I | X1F 5 |O| YF 5 |0|Y1lF
4 NC 4 NC 4 COM | 4 COM
3 COM | 3 COM 3 COM | 3 COM
2 || |+24V | 2 ov 2 || |+24V | 2 ov
1|1 |+24v | 1 ov 1 |1 |+24v | 1 ov

The input/output assignment differs according to the station No. setting switch. Refer to "PLC
Interface Manual" for details.
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Appendix 3. Connectors

3.2.5 Reset Switch Input Connector (NCRST)

3.2 Connectors for Operation Panel I/O Unit

Name : NCRST
1| | | RSTIN
2 NC
3| O | OV(GND)

<Cable side connector type> 4 NC

Connector : 51030-0430

Contact : 50084-8160 x4

Recommended manufacturer : MOLEX

3.2.6 Emergency Stop Input Connector (EMGIN)
Name : EMGIN
3 1 1 FG
2| 1 [EMGIN

3| O | +24V

<Cable side connector type>
Connector : 51030-0330

Contact : 50084-8160 x3
Recommended manufacturer : MOLEX

* Always connect the EMG terminating
cable (G123) when not using this input.
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3.2 Connectors for Operation Panel I/O Unit

3.2.7 Ethernet Connector (LAN)

Name : LAN
1| | | RD+
2| | | RD+
3| O | TD+
4
5
<Cable side connector type> 61 o | TD-
Plug : 5-569550-3 7
Recommended manufacturer 8

: Tyco Electronics AMP
y * Use a straight cable (G301) for

connection with the display unit.

3.2.8 24VDC Input Connector (DCIN)

Name : DCIN
1 3 1| 1 | +24Vv
e e oV
) 3 FG

<Cable side connector type>

Connector 1 2-178288-3

Contact :1-175218-5 x3

Recommended manufacturer : Tyco Electronics AMP
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3.3 Connectors for Display Unit

3.3.1 Ethernet Connector (LAN)

3.3 Connectors for Display Unit

Name : LAN

<Cable side connector type>

Connector  : 5-569550-3

Recommended manufacturer :
Tyco Electronics AMP

O | TD+

| | RD+

(N[OOI WIN|F

* Use a straight cable (G301) for connection
with the operation panel /O unit.

3.3.2 ON/OFF Switch Connector (ON/OFF)

Name : ON/OFF

1 ov
2| | | PON
3| | | POFF
4 ov
<Cable side connector type>
Connector  :51030-0430
Contact : 50084-8160 x4
Recommended manufacturer : MOLEX
3.3.3 USB Connector (USB1, USB2)
Name : USB1,USB2
1 4 1| O | +5V
5 I s
2| 1/O | -DATA
N F 3| 1/0 | +DATA
4 ov
* Connect connector case with FG pattern.

<Cable side connector type>
Connector : DUSB-APA42-A-C50
Contact

Recommended manufacturer : DDK

: DUSB-PA1-100 (When AWG20 to 24)
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3.3 Connectors for Display Unit

3.3.4 Remote ON/OFF Connector (CF24)

Name : CF24
1 NC
2| | | P-OFF
3 ov
<Cable side connector type> 4 ov
Connector  : 51030-0530 5| I |[P-ON
Contact - 50084-8160 x4 * Use this to connect the power supply unit
(type: PD25/PD27) and display unit
Recommended manufacturer : MOLEX FCU7-DA315/DA415/DA445.
3.3.5 Emergency Stop Input Connector (EMGIN)
Name : EMGIN
3 1 1 FG
2| I |EMGIN
3| O | +24V
. * This connector is not used. Operation will not
<Cable side connector type> take place even if the EMG signal is input.
Connector - 51030-0330 Always connect an EMG terminating cable
. (G123) or leave this connector unconnected
Contact : 50084-8160 x3 to prevent incorrect operations.
Recommended manufacturer : MOLEX
3.3.6 Power OFF Input Connector (CFO1)
Name : CFO1
2 1 1 ov
=HE 2| 1 | ACFAIL
[, <1
* This connector is not used and must not be
connected. Operation will not take place even
<Cable side connector type> if the ACFAIL signal is input.
Connector  :51030-0330
Contact - 50084-8160 x2
Recommended manufacturer : MOLEX
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3.3.7 24VDC Input Connector (DCIN)

3.3 Connectors for Display Unit

Name : DCIN
1 3 1| | | +24v
e 2 oV
— 3 FG
<Cable side connector type>
Connector  :2-178288-3
Contact :1-175218-5 x3
Recommended manufacturer : Tyco Electronics AMP
3.3.8 Serial Communication Connector (SIOPC)
Name : SIOPC
10 1 1 oV 11 oV
o[ Eo’ 2| | | RD1(RXD1) |12| O | SD1(TXD1)
” " 3| 1 | CS1(CTS1) |13]| O | RS1(RTS1)
4|1 | CD1(DCDY) |14| | | ER1(DTR1)
<Cable side connector type> 5 ov 15 ov
Plug : 10120-3000VE 6 | O | DR1(DSR1) (16| | | RI1(RI1)
Shell : 10320-52F0-008 71 1 | RD2(RXD2) (17| O | SD2(TXD2)
Recommended manufacturer : 3M 8| | | CS2(CTS2) (18| O | RS2(RTS2)
9| | | cD2(DCD2) |19| | | ER2(DTR2)
10| O | DR2(DSR2) (20| | | RI2(RI2)

* Connect connector case with FG pattern.
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Appendix 3. Connectors
3.4 Connectors for Power Supply Unit

3.4 Connectors for Power Supply Unit

3.4.1 24VvDC Output Connector (DCOUT)

Name : DCOUT
B1 B3 1A| O | ACFAIL |1B| O | +24V
e 2A ov 2B ov
== 3A NC 3B FG
e
Al A3

<Cable side connector type>
Connector  :3-178127-6
Contact 1 1-175218-5 (for AWG16) x3
: 1-175217-5 (for AWG22) x2
Recommended manufacturer : Tyco Electronics AMP

3.4.2 AC Power Input Connector (ACIN)

Name : ACIN

1 2 3 1|1]|ACINN
I | ACINH

2

<Cable side connector type>
Connector  :2-178128-3

Contact 1 1-175218-5 x3
Recommended manufacturer : Tyco Electronics AMP

3.4.3 ON/OFF Input Connector (ON/OFF)

Name : ON/OFF

1 5 1 NC
T ’ 2 || | P-OFF
3 oV
4 oV
5/|1|P-ON

<Cable side connector type>
Connector  :1-178288-5

Contact 1 1-175218-5 x4
Recommended manufacturer : Tyco Electronics AMP
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.1 Selection of Cable

Appendix 4. Servo/Spindle Cable and Connector Specifications
(MDS-D/DH Series)

4.1 Selection of Cable

4.1.1 Cable Wire and Assembly

(1) Cable wire

The specifications of the wire used for each cable, and the machining methods are shown in this section.
When manufacturing the detector cable and battery connection cable, use the recommended wires
shown below or equivalent products.

(a) Heat resistant specifications cable

- . Wire characteristics
Wire type Finish
ial order outer Sheath No. of ; : ; ’ Heat
(specia ) material pairs Configura- |Conductive| Withstand | Insulation resistance Flexibilit
part) diameter tion resistor voltage | resistance y
temperature
2D20288 4 60ai 2 | 100strands/ | 40.7Q/km
ompound 6-pair Heat [ (0.5mm°) 0.08mm or less 70x10* times
;hlelt_if_ed c_abltle\‘ 8.7mm resistant SOfn\:ﬁC/ logromg/;m 105°C or more at
pecification No. PvC 4 40 strands/ 1030Q/km R200
Bangishi-17145 (0.2mm?) 0.08mm |
(Note 1) . . or less
(b) General-purpose heat resistant specifications cable
Wire type Finish Wire characteristics
ial ord t Sheath No. of Heat
(special order OUter 1 material | pairs Configura- | Conductive| Withstand | Insulation | .02 Flexibilit
part) diameter tion resistor voltage | resistance y
temperature
BD20032 2 100 strands/ | 40.7Q/ki
Compound 6-pair -LAKm
shielded cable (0.5mm% |  0.08mm or less 100x10* times
ded C. 500VAC/ |1000MQ/km o
Specification No. || 8-7mm pvC min 60°C or more at
fic or more R200
Bangishi-16903 4 40 strands/ | 103Q/km
Revision No. 3 (0.2mm%» |  0.08mm or less
(Note 2)

(Note 1) Bando Electric Wire (Contact: 81+48-461-0561 http://www.bew.co.jp)
(Note 2) The Mitsubishi standard cable is the (a) Heat resistant specifications cable. For MDS-C1/CH series,
(b) or equivalent is used as the standard cable.

Core identification

. Insulator color
Pair No. 1 L2
Sheath Al (0.5mm?) Red White
A2 (0.5mm?) Black White
Mesh shield B1 (0.2mm?) Brown Orange
Intervening wire B2 (0.2mm?) Blue Green
B3 (0.2mm?) Purple White
2 .
Cable core Tape B4 (0.2mm°?) Yellow White

L1 .
L2
Conductor

Insulator

Compound 6-pair cable structure drawing
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.1 Selection of Cable

(2) Cable assembly
Assemble the cable with the cable shield wire securely connected to the ground plate of the connector.

Core wire
(=

Connect with a ground
plate of connector.

Ly

Shield Sheath
(external conductor)

(3) Battery connection cable

Wire type Finish Wire characteristics
h Sheath No. of
(special order outer | - terial airs Configura- | Conductiv | Withstand | Insulation Heat Minimum
art) diameter P i ; : resistance -
p tion e resistor voltage resistance bend radius
temperature
J14B101224-00 1000M Q
. 1 7 strands/ | 91.2Q/km | AC500V/ o
Two core shield 3.3mm PVvC (0.2mm?) 0.2mm or less 1min /km 80C R33mm
cable or more

Core identification

£

=~ =w.______Sheath
D

,f/lo\\ \ No. Insulator color
M1 N 1 Red
| " Shield 2 Black

-— "~ JUNFLON®ETFE wire

Two core shield cable structure drawing
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.2 Cable Connection Diagram

4.2 Cable Connection Diagram

1. Take care not to mistake the connection when manufacturing the detector
A cable. Failure to observe this could lead to faults, runaway or fire.
CAUTION 2. When manufacturing the cable, do not connect anything to pins which have
no description.

4.2.1 Battery Cable

<DGZ21 cable connection diagram>
(Connection cable between drive unit and MDS-A-BT/MR-BAT (MDS-BTCASE)

Drive unit side connector Battery unit side connector
Connector: DF1B-2S-2.5R Connector: 10120-3000VE
Contact: DF1B-2428SCA Shell kit: 10320-52F0-008
BT 1 - . 9 |BT
LG| 2 Jo-2mm 1 |LG

pe| Case
grounding

<Cable connection diagram between drive unit and FCU6-BTBOX-36>

Drive unit side connector Battery unit side connector
Connector: DF1B-2S-2.5R Connector: 10120-3000VE
Contact: DF1B-2428SCA Shell kit: 10320-52F0-008

oy i
1 1 1 ]
BT| 21}t « . i1 {4+ |BT
[ [
LG ol i 0.2mm T ) LG
b 4 b
1 1 1 ]
:\‘: _________________________________ H \._:_ EG Case_
grounding
(Note)

(Note) Connect the cable shield with
installation screw of unit.

<DG22 cable connection diagram>
(Connection cable between drive unit and drive unit)

Drive unit side connector Drive unit side connector
Connector: DF1B-2S-2.5R Connector: DF1B-2S-2.5R
Contact: DF1B-2428SCA Contact: DF1B-2428SCA
s bbbk et
s
BT 1 0.2mm? 1 BT
LG 2 7 2 LG
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.2 Cable Connection Diagram

4.2.2 Power Supply Communication Cable and Connector
<SH21 cable connection diagram>

Drive unit side connector Power supply unit side connector
Connector: 10120-3000VE Connector: 10120-3000VE
Shell kit: 10320-52F0-008 Shell kit: 10320-52F0-008
1 1
11 11
2 2
12 12
3 3
13 13
4 4
14 14
5 5
15 15
6 6
16 16
7 7
17 17
8 8
18 18
9 9
19 19
10 10
20 20

PE —I T— PE | Plate

<CNU23S connector connection diagram>

Power supply unit side connector

Connector: DK-3200M-06RXY
Contact: DK-3REC2LLP1-100

External emergency N
stop input ~ g EMG2
24G <« 1 |EMG1
CN23A
MC2| 3 > Contactor
2 . breaker output
MC1| 1 >
CN23B
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)

4.2.3 Servo Detector Cable

4.2 Cable Connection Diagram

<CNV2E-6P, CNV2E-7P cable connection diagram>

Servo drive unit side connector

(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

(MOLEX)

Connector set: 54599-1019

P5(+5v)| 1
LG

BT
SD
SD*
RQ
RQ*

A W o0 N ©

Case
grounding [ PE

Servomotor detector/
Ball screw side detector side connector

Plug: CM10-SP10S-M (Straight)

CM10-AP10S-M (Angle)
Contact: CM10-#22SC

Servo drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

/O 5mm? 8 P5(+5V)
>, : i 5 LG
0.2mm? P 3 i
T 4 BT
P
)O.me : : 7 SD*
e L
[ 0.2mm? o ! RQ
> 2 RQ*
e e bei ] 10 | SHD

<For 15m or less>

Servomotor detector/
Ball screw side detector side connector

Plug: CM10-SP10S-M (Straight)

CM10-AP10S-M (Angle)

Contact: CM10-#22SC

P ;L
0.5mm’ !
2 "
P5+5v)| 1 « b 8 | P5(+5V)
G 2 J 0.5mm : i 5 LG
i 3 -
- 0.2mm* 1! 4 BT
sb| 7 |/0 o 1 6 |SDb
sor| 8 S —H——7 | spr
- L
RQI 3 [0.2mm® It LoRe
RQ*| 4 > T 2 | RQ*
Case PEl— W 110 | SHD
grounding

<For 15m to 30m>
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.2 Cable Connection Diagram

<CNV2E-HP cable connection diagram>

Servo drive unit side connector
(3m)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

MDS-B-HR unit side connector

Plug: RM15WTP-8S
Clamp: RM15WTP-CP (10)

Vo 2 .
& |(0'5mm 5 | Ps(5v)
P > —7 |LG
P5(+5v) | 1| ¢ 0.5 mm’ 16 |P5(5V)
G| 2f- J s |1c
0] i P
RQ| 3|H 0.2 mm’ 11 |RrRQ
RO*| 4 . 1l |RQ*
5|0t o
6| 1! |
sD 7 E ~ 0.2 mm? : E 3 |sp
SD* | 8= ] {14 |sD*
Case PE —:.;-----------------------------------EJ_ PE Case
grounding grounding
<CNV2E-D cable connection diagram>
Servo drive unit side connector
(3M)
Rsicjf)ﬁfleggff&%%g%% MDS-B-SD unit side connector
(MOLEX) Connector: 10120-3000VE
Connector set: 54599-1019 Shell kit: 10320-52F0-008
i' E ~ 0.5mm* :’ E
| | ]20 [P5(+sY)
b 7 2 11 | LG
P5(+5V) | 1| ¢ 0-5mm {110 | P5(+5V)
G| 2+ J i1 (LG
91— ‘219 |BAT
10§t P
RQ| 3| < 0.2mm” L7 |RrRQ
R | 4| J 1117 | RQ*
514 ¥
° i E 0.2mm? i E
SD| 7= i .6 |[sD
sp+| 8 : J 116 | sD*
Case | pg _:..E_-_--_--___________________________E,E_ pe| case
grounding grounding
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.2 Cable Connection Diagram

<Cable connection diagram between scale I/F unit and scale (CNLH3 cable, etc.)>

Detector conversion unit side connector

Plug: RM15WTP-12P
Clamp: RM15WTP-CP (10)

)
SD*
RQ
RO*
A+
A_
B+
B-
R+
R-

OO WNRFRONOWO

00 00000 0¢

=
=

P5(+5V)

12 LG

PE —] EEEEEEEEEEEEEEEEEEEEEEE [— Case

— grounding

(Note) This cable must be prepared by the user.
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.2 Cable Connection Diagram

<Oblong wave communication detector (linear scale, etc.) cable connection diagram>

Servo drive unit side connector

(3M)
Receptacle: 36210-0100PL Machi ide obl
Shell kit: 36310-3200-008 achine side oblong wave
(MOLEX) communication detector
Connector set: 54599-1019
e Contact the detector
. - P manufacture about whether
. |0.5mm2 - to perform the P5V wiring or
o 7 . not.
P5(+5V)| 1= |/0 o —— P5(+5V)
6| 24+ — LG
ABZSEL* 10—:—;—I P
Al 33— ~ - —— A
' 0.2mm 1o
A* 4= | —— A*
Py - i
Bl S [ 0.2mm? 1 B
B*| 6] P T B*
7= - L
z Pl |0.2mm2 i z
zr| 8= z -z
9| i o
Case PE et oo\’ SHD
grounding

Contact the detector manufacture
for the details.
(Note) This cable must be prepared by the user.

<Serial communication detector (linear scale, etc.) cable connection diagram>

Servo drive unit side connector

(3M)
Receptacle: 36210-0100PL . . .
Shell kit: 36310-3200-008 Mach|ne.5|d<l-:‘ serial
(MOLEX) communication detector
Connector set: 54599-1019
:'Ni""-“““-“-“;“""""“-"":'“E Contact the detector
i i 0.5mm2 i i manufacture about whether
b - b to perform the P5V wiring or
P5(+5V)| 1 : |/0 — ' - P5(+5V) not.
6| 2t > LG
9| i1 P
10 | P
RQ| 3| A— L RQ
RQ*| 4| j0-2mm i RQ-
5011 P
6|} P
sp| 77— « . L SD
o 0.2 Vo
SD*| 8 =< L1 spr
Case PE e '’ SHD
grounding

Contact the detector manufacture
for the details.
(Note) This cable must be prepared by the user.

Ay
~

For compatible detector, refer to the section “4-1 Servo option” in MDS-D/DH
POINT series Specifications Manual.

i
7N
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.2 Cable Connection Diagram

4.2.4 Brake Connecter (Brake Connector for Motor Brake Control Output)
<CNU20S connector connection diagram>

e For MDS-D-V1-320 or smaller and MDS-DH-V1-160 or smaller

Servo drive unit side connector

Connector: DK-3200S-03R
Contact: DK-3REC2LLP1-100

MBR2 | 3 > External power 24VDC
DBR| 2
MBR1| 1 > Motor brake
CN20

e For MDS-D-V1-320W or larger and MDS-DH-V1-160W or larger

Servo drive unit side connector

Connector: DK-3200S-03R
Contact: DK-3REC2LLP1-100

24VDC| 1 > External power 24VDC
DBU| 2 > Dynamic brake
Motor | 3 > Motor brake
CN20
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)

4.2.5 Spindle Detector Cable

<CNP2E-1 cable connection diagram>

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

4.2 Cable Connection Diagram

Spindle motor side connector

Connector: 172169-1
Contact: 170363-1(AWG26-22)
170364-1(AWG22-18)

E i E E (Note)
P5(+5v)| 114 |/0 — H7 | Ps(+5Y)
LG| 2/ o —8 |LG
MTL| 5 I(o — s L
MT2| 6= o =1 | MT2
so| 7| r . i ils | sp
I 2 I
SD*| 8 5 /l(o AL =6 SD*
3+ T
RQ | |0.2mm?’ %R
RQ*| 47 7 4 | RQ
Case )= R SO X SHD
grounding

(Note) For the pin “7” or “8”, use the contact “170364-1".
For the other pins, use the contact “170363-1".

Spindle drive unit side connector

(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

(MOLEX)

Connector set: 54599-1019

<For 15m or less>

Spindle motor side connector

Connector: 172169-1
Contact: 170363-1(AWG26-22)
170364-1(AWG22-18)

¥ L (Note)
P5(+5v)| 1 L c L 7 | P5(+5V)
' [05mm® i
G| 2 — ' = 8 |LG
MT1| 5 L c it 2 | mT1
b [0.2mm* 1}
MT2| 6 = > = 1 | MT2
sp| 7 : i/O — : 5 |sD
spr| 8 s —H 6 |so*
RQ| 3 o [02mm’ 1t} 3 |RQ
RQ*| 4 o 7 o 4 | RQ*
Case PE| N . W | 9 SHD
grounding

(Note) For the pin “7” or “8”, use the contact “170364-1".
For the other pins, use the contact “170363-1".

<For 15m to 30m>
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)

<CNP3EZ-2P, CNP3EZ-3P cable connection diagram>

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

4.2 Cable Connection Diagram

Spindle motor side connector

Connector: MS3106A20-29S(D190)
Back shell: CE02-20BS-S (straight)

CE-20BA-S (angle)
Clamp: CE3057-12A-3

P5(+5v)| 1 c : 1 | P5@5v)
el 2 [0.5mm? i > |ia
J I
ABZSEL*| 10 ] ¥
Al 3 £ 2 3 |A
4 [0.2mm® )
A 4 T A
B| 5 |( m— 5 |8
B<| 6 /(O'me i 6 |B*
7 b
z [0.2mm® i [
Z* 8 7 o 8 z*
Case T )
grounding| PE

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

<For 15m or less>

Spindle motor side connector

Connector: MS3106A20-29S(D190)
Back shell: CE02-20BS-S (straight)

CE-20BA-S (angle)
Clamp: CE3057-12A-3

P5+5v)| 1 = ii 1 | P5(+5v)
el 2 [o5mm® it > |Le
ABZSEL*| 10 .
Al 3 r i 3 |A
[0.2mm* it
A*| 4 5 = 4 A*
gl s |( L 5 |B
B* 6 /(O.me : : 6 B
7 i
z [0.2mm® i} [
7* 8 7 o 8 z*
Case PE
grounding

<For 15m to 30m>
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.2 Cable Connection Diagram

4.2.6 C axis Detector Cable (For Serial Interface Conversion Unit APE391M Connection)
<Serial communication detector cable connection diagram>

Spindle drive unit side connector

(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

(MOLEX)

Connector set: 54599-1019

APE391M side connector

. - P
P [0.5mm’ P
b 7 I
P5(+5V) | 11 - . 14,12 | P5(+5V)
| 2pH JO'Smm 12,10 |LG
9| i i i E Note: Check with the
10] | i | manufacturer of the
RQ| 3| /02 > — 8 RQ detector to be connected
RQ*| 4 ; ; — mm ; =15  |RQ* whether to do P5V wiring.
5| it b
6| |1 i
sD| T r > ——5 |sD
sp*| 8| | 0.2mm 113 |sp*
Case | pEl il ool PE | SHD
grounding

Contact the detector manufacturer.

(Note) The cable must be prepared by the user.
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.3 Main Circuit Cable Connection Diagram

4.3 Main Circuit Cable Connection Diagram

The methods for wiring to the main circuit are shown below.

4.3.1 DRSV1 cable, DRSV2 cable

These cables are used to connect the servo drive unit's TEL terminal and HF(-H) / HP(-H) motor.
« DRSV1 cable: This is the power line for the single-axis unit (MDS-D/DH-V1-) and dual-axis
integrated unit (MDS-D/DH-V2-) L axis.
« DRSV2 cable: This is the power line for the dual-axis integrated unit (MDS-D/DH-V2-) M axis.

<DRSV1/DRSV2 cable connection diagram>

Drive unit side Motor side
1: U A
2:V B
W C
4:D D

1. The main circuit cable must be manufactured by the user.

2. Refer to the section "5. Selection of peripheral devices" in MDS-D/DH
Series Specifications Manual when selecting the wire material.

3. Lay out the terminal block on the drive unit side as shown in "Appendix 1.

ACAUTlON Outline dimension drawing" in MDS-D/DH Series Specifications Manual.

4. Refer to "Appendix 1-1 Servomotor outline dimension drawings" in
MDS-D/DH Series Specifications Manual for details on the servomotor's
connectors and terminal block.
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.4 Connector Outline Dimension Drawings

4.4 Connector Outline Dimension Drawings

4.4.1 Optical Communication Cable
(1) For wiring between drive units (inside panel)

Optical communication connector

Manufacturer: Japan Aviation Electronics Industry
<Type>

Connector: 2F-2D103 [Unit: mm]

Protection tube  (6.7) (15) (13.4)

\ —)’—K—H

<

_(20.9) _

+0
8
ANEPVAN)
<

.7,

2.3)

Cable appearance
<Type>
Connector: 2F-2D103
(Japan Aviation
Electronics Industry) (L<0.1)
Optical fiber: ESKA Premium -
(MITSUBISHI RAYON)

[Unit: m]

(L=20.2)

(Note 1)  The POF fiber's light amount will drop depending on how the fibers are wound. So, try to avoid wiring the fibers.
(Note 2) Do not wire the optical fiber cable to moving sections.
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4.4 Connector Outline Dimension Drawings

(2) For wiring between drive units (outside panel)

Optical communication connector

Manufacturer: Tyco Electronics AMP
<Type>

Connector: 1123445-1 [Unit: mm]

oo

W
0
le

Cable appearance
<Type>
Connector: 1123445-1
(Tyco Electronics AMP)
Optical fiber: ESKA Premium
(MITSUBISHI RAYON)

(Note 1)  The PCF fiber's light amount will drop depending on how the fibers are wound. So, try to avoid wiring the fibers.
(Note 2) Do not wire the optical fiber cable to moving sections.
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4.4 Connector Outline Dimension Drawings

4.4.2 Battery Connector

Battery connector for drive unit

Manufacturer: Hirose Electric .
<Type> [Unit: mm]
Connector: DF1B-2S-2.5R PEAN

2.5

19 | [16

11.5

Battery connector for battery unit

Manufacturer: 3M
<Type> [Unit: mm]
Connector: 10120-3000VE
Shell kit: 10320-52F0-008

39.0

23.8
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4.4 Connector Outline Dimension Drawings

4.4.3 Power Supply Communication Connector

Power supply unit connector for CN4/9
Manufacturer: 3M
<Type> .
Connector: 10120-3000VE [Unit: mm]
Shell kit: 10320-52F0-008
)
14.0 8¢
A
Q
(2]
®l
(3]
N
b Rl
333 12.7
>
Manufacturer: 3M
<Type> .
Connector: 10120-6000EL [Unit: mm]
Shell kit: 10320-3210-000 w
12 O]
This connector is integrated with the 209
cable, and is not available as a connector >
set option. , ‘
A
3| o 1]
A
(32}
v !
29.7
Power supply unit connector for CN23 (Connector for contactor control output / external emergency stop)
Manufacturer: DDK
<Type> [Unit: mm]
Connector: DK-3200M-06RXY 19.24
«©
&
N
3
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4.4 Connector Outline Dimension Drawings

4.4.4 Servo Detector Connector
Motor side detector connector / Ball screw side detector for connector

Manufacturer: DDK
<Type> [Unit: mm]
Plug: CM10-SP10S-M

[=EEEEL S oy
— IS
=S SN
< (51.4) N
Manufacturer: DDK
[Unit: mm]

3|
rdl

<Type>
Plug: CM10-AP10S-M 5 A
g ~FE}

218.9
or less

<
<

T
|

(Note) For the manufacturing method of CM10 series connector, refer to the section "Cable and connector assembly" in MDS-D/DH Instruction
Manual.
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4.4 Connector Outline Dimension Drawings

MDS-B-HR connector

Manufacturer: Hirose Electric
<Type>
Plug: RM15WTP-8S

[Unit: mm]

M19x1 M16 X 0.75

) N i
| o i
= ;

36.8
A S

Manufacturer: Hirose Electric
<Type> [Unit: mm]
Clamp: RM15WTP-CP (10)

M16 x 0.75

R e

<>
3 ) S

X

MDS-B-SD connector (Two-piece set)

Manufacturer: 3M
<Type> P
Connector: 10120-3000VE [Unit: mm]
Shell kit: 10320-52F0-008

39.0
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4.4 Connector Outline Dimension Drawings

Servo drive unit connector for CN2/3

Manufacturer: 3M

<Type>

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

Manufacturer: MOLEX
<Type>
Connector set: 54599-1019

T,
)

(o)}
e
o
‘ 224
Y
[e0]
& A
10

1

[

[Unit: mm]
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4.4 Connector Outline Dimension Drawings

4.4.5 Brake Connector

Brake connector for HF, HP

Manufacturer: DDK
<Type>
Plug: CM10-SP2S-S

[Unit: mm]

3
>

- -
218.9

@21

(51.4) R

Manufacturer: DDK
[Unit: mm]

<Type>
Plug: CM10-AP2S-S = A
g B

|

218.9
or less

<
<

T
|

(Note) For the manufacturing method of CM10 series connector, refer to the section "Cable and connector assembly" in MDS-D/DH Instruction
Manual.

Brake connector for motor brake control output

Manufacturer: DDK
<Type>

Connector: DK-3200S-03R ‘ 19.24

[Unit: mm]

22.8
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.4 Connector Outline Dimension Drawings

4.4.6 Power Connector

Motor power connector

Manufacturer: DDK

D or less
w A
\ 7.85 or more
N
. [ ,a
o o9
(—5| 4& -
Plug: [Unit: mm]

Type A B s C+0.8 D or less W
CE05-6A18-10SD-C-BSS 1'/;-18UNEF-2B 34.13 32.1 57 1-20UNEF-2A
CE05-6A22-22SD-C-BSS 1%/3-18UNEF-2B 40.48 38.3 61 1%,6-18UNEF-2A
CE05-6A32-17SD-C-BSS 2-18UNS-2B 56.33 54.2 79 1%,-18UNS-2A

Manufacturer: DDK
D or less
A
/ = .
.| = es| -
H - o N m
~ ~| ©5 = S
Ll @l > € —= -
) " =
T
0
\W
Plug: [Unit: mm]

Type A B s [Dorless W R+0.7 | U#0.7 | (S) +1 |Y or more
CE05-8A18-10SD-C-BAS || 1'/;-18UNEF-2B | 34.13 | 69.5 1-20UNEF-2A 13.2 30.2 43.4 7.5
CE05-8A22-22SD-C-BAS || 1%,-18UNEF-2B | 40.48 | 755 | 1%,,-18UNEF-2A | 16.3 33.3 49.6 7.5
CE05-8A32-17SD-C-BAS 2-18UNS-2B 56.33 | 93.5 1%/,-18UNS-2A 24.6 44.5 61.9 8.5

Manufacturer: DDK
(D)
A
C
Vscrewlgﬁ
R N
@
~ _ ~
£5
(Movable range of one side)
Clamp: [Unit: mm]
Avail.
Total |Outer . .
Shell |iengthl dia. |SceW Fitting screw ) Applicable
Type size g I length Bushing cable
A B C D|E|F G H \
CE3057-10A-1(D240) || 18 |23.8|30.1( 10.3 [41.3]15.9(14.1] 31.7 | 3.2 | 1-20UNEF-2B |CE3420-10-1|¢10.5~¢14.1
CE3057-12A-1(D240) || 20 [23.8] 35 | 10.3 [41.3] 19 [16.0] 37.3 | 4 [1%,:-18UNEF-2B|CE3420-12-1[¢125~516.0
CE3057-20A-1(D240) || 32 [27.8[51.6] 11.9 | 43 [31.7]23.8] 51.6 | 6.3 | 1%/,-18UNS-2B |CE3420-20-1]s22.0~423.8

225




Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.4 Connector Outline Dimension Drawings

Power connector for drive unit TE1
Manufacturer: DDK

<Type> Unit: mm
Housing: DK-5200S-04R 44.08 fonie ]
1
o
b 8
1 2 4

10.5

NS
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.4 Connector Outline Dimension Drawings

4.4.7 Spindle Detector Connector

Spindle drive unit Connector for CN2/3

Manufacturer: 3M

<Type> [Unit: mm]
Receptacle: 36210-0100PL > 22.7 L 11
Shell kit: 36310-3200-008 h D d
ik
Manufacturer: MOLEX N L
<Type>
Connector set: 54599-1019 . D —
o
™
—
‘ 224
[c)
4
P |
10
Motor side PLG connector
Manufacturer: Tyco Electronics AMP
<Type> [Unit: mm]
Plug: 172169-1 < 237 >
93 1610.4
7 ) ’
| N
<
! e el
I < T |y ~
[ o B BR824 &) L& ®
» ] W an Y@
| [ & 1\ 1\
Y A
28 | 4.2
> < ®
84 o
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Appendix 4. Servo/Spindle Cable and Connector Specifications (MDS-D/DH)
4.4 Connector Outline Dimension Drawings

Spindle side detector connector (for OSA1024)
Manufacturer: DDK
<Type> it
. ~ [Unit: mm]
Connector: MS3106A20-29S (D190) 11,-18UNEF-2B

Gasket 18.26+0.12

>

1T

1'/5-18UNEF-2A / 12.1603
34.11=05
—>|

+0
0.38 o

$37.28

Manufacturer: DDK
<Type> .
Straight back shell: CE02-20BS-S [Unit: mm]

35
m 13/45-18UNEF-2A screw
“1/5-18UNEF-2
o f i
o
©
v
7.85 or more
—’ :
(effective screw length) Spanner grip
Manufacturer: DDK
e [Unit: mm]
Angle back shell: CE-20BA-S : S :
1 - -
39.6 or less 1'/,-18UNEF-2B screw
} '
A C‘Q“
®. .
Y O-ring g
— A0 9
(o)
T| 4| s ]
e B'e)
~
A 4 v
)

13/16-18UNEF-2A screw

Manufacturer: DDK
<Type> N
Cable clamp: CE3057-12A-3 [Unit: mm]
(41.3)
23.8
03 |

A A

1%/,-18UNEF-2B screw -Op

A

~

%l 2
IR

v O

7

37.3+0.7

,i. 319
mgl (Cable clamp inside diameter)

[
“

(Moveable range of one side)
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.1 Selection of Cable

Appendix 5. Servo/Spindle Cable and Connector Specifications
(MDS-D-SVJ3/SPJ3 Series)

5.1 Selection of Cable
5.1.1 Cable Wire and Assembly

(1) Cable wire

The specifications of the wire used for each cable, and the machining methods are shown in this section.
When manufacturing the detector cable and battery connection cable, use the recommended wires
shown below or equivalent products.

(a) Heat resistant specifications cable

; - Wire characteristics
Wire type Finish
ial order outer Sheath No. of . ] ) . Heat
(specia ) material | pairs Configura- | Conductive| Withstand | Insulation | .= Flexibilit
part) diameter tion resistor voltage | resistance y
temperature
3D20288 4 60ai 2 | 100strands/ | 40.7¢/km ,
ompound 6-pair Heat [(0.5mm? | 0.08mm or less 70x10" times
shielded cable 8.7mm | resistant 5010%/$]C/ 10(?Pm?r/:m 105°C or more at
Specification No. PVC 4 40 strands/ | 103Q/km R200
Bangishi-17145 © mez) 0.08mm I
(Note 1) . . or less
(b) General-purpose heat resistant specifications cable
Wire type Finish Wire characteristics
ial order outer Sheath | No. of ; i i i Heat
(special ) material | pairs Configura- | Conductive| Withstand | Insulation | .20 Flexibilit
part) diameter tion resistor voltage | resistance y
temperature
BD20032
) . . S i
shlelt_i_ed c_able 500VAC/ | 1000MQ/km i 100x10" times
Specification No. || 8-7mm PVC 1min or more 60°C or m;ég at
Bangishi-16903 4 40 strands/ | 103Q/km R
Revision No. 3 (0.2mm? |  0.08mm or less
(Note 2)

(Note 1) Bando Electric Wire (Contact: 81+48-461-0561 http://www.bew.co.jp)
(Note 2) The Mitsubishi standard cable is the (a) Heat resistant specifications cable. For MDS-C1/CH series,
(b) or equivalent is used as the standard cable.

Core identification

. Insulator color
Pair No. 1 L2
Sheath Al (0.5mm?) Red White
A2 (0.5mm°) Black White
Mesh shield B1(0.2mm°) Brown Orange
Intervening wire B2 (0.2mm?) Blue Green
B3 (0.2mm?) Purple White
2 .
Cable core Tape B4 (0.2mm°?) Yellow White

L1 -
L2
Conductor

Insulator

Compound 6-pair cable structure drawing
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.1 Selection of Cable

(2) Cable assembly
Assemble the cable with the cable shield wire securely connected to the ground plate of the connector.

Core wire
(=

Connect with a ground
plate of connector.

Shield Sheath
(external conductor)
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)

5.2 Cable Connection Diagram

5.2 Cable Connection Diagram

/\ CAUTION

1. Take care not to mistake the connection when manufacturing the detector
cable. Failure to observe this could lead to faults, runaway or fire.

2. When manufacturing the cable, do not connect anything to pins which have
no description.

5.2.1 Servo Detector Cable

<CNV2E-8P, CNV2E-9P cable connection diagram>

Servo drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

Servomotor detector/
Ball screw side detector side connector

Plug: CM10-SP10S-M (Straight)
CM10-AP10S-M (Angle)
Contact: CM10-#22SC

P5(+5V)| 1 /0 =, 118 | P5(+5V)

Lol 2 L 15 | LG

BT| 9 02mm | i :’T\IT

sb| 7 I/oz . 16 |sD

.2mm : "

sp*| 8 > ~7 |sD

RQ| 3 [ 0.2mm? i 1 RQ

RQ*| 4 > 2 | RQ*

Case PE 110 | SHD
grounding

Servo drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

<For 15m or less>

Servomotor detector/
Ball screw side detector side connector

Plug: CM10-SP10S-M (Straight)
CM10-AP10S-M (Angle)
Contact: CM10-#22SC

: -
| |0.5mmZ
T -
P5(+5V) 1 ; / 5 8 P5(+5V)
LG i J 0.5mm 5 |Le
: 3 |CNT
BT| 9 0.2mm"’ 4 BT
sb| 7 o 6 |sD
sp*| 8 : JO' mm 7 | s
! el
RQI 3 ! [0.2mm’ L|RQ
RO*| 4 ; = 2 | RO*
Case PE \ 10 | SHD
grounding

<For 15m to 30m>
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.2 Cable Connection Diagram

<CNV2E-HP cable connection diagram>

Servo drive unit side connector
(3m)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

P5(+5V)
LG

RQ
RQ*

SD
SD*

Case
grounding

MDS-B-HR unit side connector
Plug: RM15WTP-8S

Clamp
0.5mm? i
i ik
7 ) : 7
|/ 0.5 mm : 6
7 8
~ 0.2 mm® i 1
> — 2
~ 0.2 mm i 3
J 4
N o | PE

: RM15WTP-CP (10)

P5(+5V)
LG
P5(+5V)
LG

RQ
RQ*

SD
SD*

Case
grounding

<Cable connection diagram between scale I/F unit and scale (CNLH3 cable, etc.)>

Detector conversion unit side connector

Plug: RM15WTP-12P
Clamp: RM15WTP-CP (10)

SD
SD*
RQ
RO*
A+
A_

B+
B-

DU WNRFRONO WO

11

R+
R-

12

LG

P5(+5V)

grounding

(Note) This cable must be prepared by the user.
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.2 Cable Connection Diagram

<Oblong wave communication detector (linear scale, etc.) cable connection diagram>

Servo drive unit side connector

(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

Machine side oblong wave
communication detector

~ Contact the detector
- manufacture about whether
|O.5mm2 to perform the P5V wiring or
7 not.
P5(+5V)| 1 - ” P5(+5V)
0.5mm
LG 2 | LG
J
ABZSEL*| 10 T
3 -
A* | 0.2mm? A*
A 4 )/ A
B 5 | 0.2mm’ B
B* 6 ~ B*
-
Z* ! [ 0.2mm’ Z*
9
Case | pgploigb ] e’ SHD
grounding

Contact the detector manufacture
for the details.

(Note) This cable must be prepared by the user.

<Serial communication detector (linear scale, etc.) cable connection diagram>

Servo drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

Machine side serial
communication detector

~ Contact the detector
- | manufacture about whether
|0.5mm2 i to perform the P5V wiring or
P i not.
P5(+5V) 1 - - — P5(+5V)
LG| 2 J 0.5mm 16
9 i
10 |
RQ| 3 « ; I RQ
RQ* 4 J 0.2mm : RQ*
5 i
: |
sp| 7 - 5 - SD
SD* 8 J 0.2mm i SD*
Case PE | ek o] ‘o' SHD
grounding

Contact the detector manufacture
for the details.

(Note) This cable must be prepared by the user.

v
\\ //

POINT

For compatible detector, refer to the section “4-1 Servo option” in
MDS-D-SVJ3/SPJ3 series Specifications Manual.
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.2 Cable Connection Diagram

5.2.2 Spindle Detector Cable

<CNP2E-1 cable connection diagram>

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

Spindle motor side connector
Connector: 172169-1

Contact: 170363-1(AWG26-22)
170364-1(AWG22-18)

i (Note)
P5(+5v)| 1 |/0 — 7 | P5(+5V)
G| 2+ — 8 |LG
MT1| 5} |f T 2 | MT1
mMT2| 6H J=.cmm 1 | vT2
sb| 7H C . 5 |sb
| 0.2
sp+| 8K /L mm 6 |sD*
3l
RQ : [0.2mm? 3 |RQ
RQ* 4 ! P 4 RQ*
Case | PE| | 9 |SHD
grounding

(Note) For the pin “7” or “8”, use the contact “170364-1".
For the other pins, use the contact “170363-1".

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

<For 15m or less>

Spindle motor side connector
Connector: 172169-1

Contact; 170363-1(AWG26-22)
170364-1(AWG22-18)

i (Note)
P5(+5v)| 1 |/0 — 7 | P5(+5v)
LG| 2 : ' 8 |LG
5 5 C 2 | wmTL
MT1 l [0.2mm?
MT2 ; > 1 |MT2
sb| 7 |f o 5 |sD
sp| 8 : = 6 |so*
3 T
RQ : [0.2mm? 3 |RQ
RQ* 4 i 7 4 RQ*
Case | pg '_ 9 | SHD
grounding

(Note) For the pin “7” or “8”, use the contact “170364-1".
For the other pins, use the contact “170363-1".

<For 15m to 30m>
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)

<CNP3EZ-2P, CNP3EZ-3P cable connection diagram>

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

5.2 Cable Connection Diagram

Spindle motor side connector

Connector: MS3106A20-29S(D190)
Back shell: CE02-20BS-S (straight)

CE-20BA-S (angle)
Clamp: CE3057-12A-3

P5(+5v)| 1 i c i 1 | P5(+5v)
el 2 i [05mm? | > Lo
! 7 !
ABZSEL*| 10 ] | ;
3 | '/ ] 3 A
A : [0.2mm® |
Ax| 4 5 > ; 4 | A
B| 5 : |f o 5 |B
B*| 6 i /(' mm E 6 B*
7 ! :
z ! | 0.2mm? | 7 z
z+| 8 i 7 5 8 zZ*
Case
grounding| PE

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

<For 15m or less>

Spindle motor side connector

Connector: MS3106A20-29S(D190)
Back shell: CE02-20BS-S (straight)

CE-20BA-S (angle)
Clamp: CE3057-12A-3

P5(+5v)| 1 - 1 P5(+5V)
el 2 [ 0.5mm? > | e
ABZSEL*| 10 !
3 r 3 |A
A [0.2mm’
A* 4 7 4 A*
B| 5 |f o 5 |B
B*| 6 2 mm 6 |B*
7
z |0 2mm2 7 z
Z* 8 7 8 z*
Case PE
grounding
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.2 Cable Connection Diagram

5.2.3 C Axis Detector Cable (For Serial Interface Conversion Unit APE391M Connection)
<Serial communication detector cable connection diagram>

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

APE391M side connector

| - |
| 0.5mm’ :
! > |
P5(+5V)| 1= - > 4,12
G| 2p+ JO'Smm L1210
o ¢ |
10] 14 i
RQ| 3|+ c . L8
RO* 4 : )O.me : 15
5| 11 i
6| ¢ | |
vl ; '/O 2mm’ °
sD*| 8T J— — 13
Case | pp| g0 ‘e | PE
grounding

236

P5(+5V)
LG
Note: Check with the
manufacturer of the
RQ detector to be connected
RQ* whether to do P5V wiring.
SD
SD*
SHD

Contact the detector manufacturer.
(Note) The cable must be prepared by the user.



Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

5.3 Connector Outline Dimension Drawings

5.3.1 Optical Communication Cable

(1) For wiring between drive units (inside panel)

Optical communication connector

Manufacturer: Japan Aviation Electronics Industry

Electronics Industry)
Optical fiber: ESKA Premium
(MITSUBISHI RAYON)

(L=0.1)

(L=20.2)

<Type>
Connector: 2F-2D103 [Unit: mm]
Protection tube ~ (6.7)  (15) (13.4)
N
—
8d] L
37.65
? AL
oo vy = [[lllI——
P
™~
g
Cable appearance
<Type>
Connector: 2F-2D103
(Japan Aviation [Unit: m]

(Note 1)  The POF fiber's light amount will drop depending on how the fibers are wound. So, try to avoid wiring the fibers.
(Note 2) Do not wire the optical fiber cable to moving sections.
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

(2) For wiring between drive units (outside panel)

Optical communication connector

Manufacturer: Tyco Electronics AMP
<Type>

Connector: 1123445-1 [Unit: mm]

oo

W
0
le

Cable appearance
<Type>
Connector: 1123445-1
(Tyco Electronics AMP)
Optical fiber: ESKA Premium
(MITSUBISHI RAYON)

(Note 1)  The PCF fiber's light amount will drop depending on how the fibers are wound. So, try to avoid wiring the fibers.
(Note 2) Do not wire the optical fiber cable to moving sections.
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

5.3.2 Servo Detector Connector

Motor side detector connector / Ball screw side detector for connector

Manufacturer: DDK
[Unit: mm]

<Type>
Plug: CM10-SP10S-M

g

218.9

@
—

(51.4)

A

Manufacturer: DDK
[Unit: mm]

<Type>
Plug: CM10-AP10S-M 5 A
g ~FE}

3|
rdl

218.9
or less

<
<

T
|

(Note) For the manufacturing method of CM10 series connector, refer to the section "Cable and connector assembly"” in
MDS-D-SVJ3/SPJ3 Instruction Manual.
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

MDS-B-HR connector

Manufacturer: Hirose Electric
<Type> [Unit: mm]
Plug: RM15WTP-8S

M19 % 1 M16 X 0.75

™ N
T N| o i
= ;

A4

36.8

Manufacturer: Hirose Electric
<Type> [Unit: mm]
Clamp: RM15WTP-CP (10)

M16 x0.75

[Te)
3 ) S
Servo drive unit connector for CN2/3
Manufacturer: 3M
<Type> [Unit: mm]
Receptacle: 36210-0100PL 227 1
H a h »a
Shell kit: 36310-3200-008 < < >
ik
Manufacturer: MOLEX
<Type> p L

Connector set: 54599-1019
L —

33.9

10
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

5.3.3 Brake Connector

Brake connector for HF

Manufacturer: DDK
<Type>
Plug: CM10-SP2S-S

[Unit: mm]

@21

T
- -
218.9
>

(51.4) R

Manufacturer: DDK
[Unit: mm]

<Type>
Plug: CM10-AP2S-S =~ A
g —FBl

|

218.9
or less

<
<

T
|

(Note) For the manufacturing method of CM10 series connector, refer to the section "Cable and connector assembly” in
MDS-D-SVJ3/SPJ3 Instruction Manual.
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

5.3.4 Power Connector

Motor power connector
Manufacturer: DDK

Dorle
W ss A

\ 7.85 or more

N

. =T

o °d

(—5| 4& -
Plug: [Unit: mm]

Type A B Y, C+0.8 D or less w

CE05-6A18-10SD-C-BSS 1'/;-18UNEF-2B 34.13 32.1 57 1-20UNEF-2A
CE05-6A22-22SD-C-BSS 13/8-18UNEF-ZB 40.48 38.3 61 13/16-18UNEF-2A

Manufacturer: DDK

D or less
A
3 = i
¢ / N -
H - © A ‘m
~ ~| 95 = S
Q ¢ > € —=
) W = v
-
0
\W
Plug: Unit: mm
g
Type A B ‘5 |DOF less W R+0.7 | U+0.7 | (S) £1 |Y or more

CE05-8A18-10SD-C-BAS | 1%/:-18UNEF-2B | 34.13 | 69.5 1-20UNEF-2A 13.2 | 30.2 [ 434 7.5
CE05-8A22-22SD-C-BAS [ 1°/,-18UNEF-2B | 40.48 | 75.5 | 1%,-18UNEF-2A | 16.3 | 33.3 | 49.6 7.5

Manufacturer: DDK
(D)

lg

A
C
P

ﬂ@
is

V screw

B+0.7
.”—FT

diameter)
G=0.7

Bushing inner

¥

(Movable range of one side)

Clamp: [Unit: mm]
Avail.
Total |Outer . .
Shell |iengthl dia. |SceW Fitting screw ) Applicable
Type size g length Bushing cable
A B C D|E|F G H \
CE3057-10A-1(D240) || 18 |23.8|30.1( 10.3 [41.3]15.9(14.1] 31.7 | 3.2 | 1-20UNEF-2B |CE3420-10-1|¢10.5~¢14.1
CE3057-12A-1(D240) || 20 [23.8] 35 | 10.3 [41.3] 19 [16.0] 37.3 | 4 [1%,:-18UNEF-2B|CE3420-12-1[¢125~516.0
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

5.3.5 Drive Unit Side Main Circuit Connector

Drive unit

CNP1 connector (for power supply), CNP3 connector (for motor power)

Manufacturer: Molex

B |af

|
|0

O
|9

ol =1d

Housing Housing cover
A
‘ B) \ \«
7.5 - N
Sr . bitch 15 0 B
i i o] ni@}inie)ine]ne)Ne;
D@ — @D 4 4
AL/ L L L .\
[Unit: mm]
Type A B No. of poles
54928-0670 44 37.5 6 (for CNP1)
54928-0370 21.5 15 3 (for CNP3)
Manufacturer: Phoenix contact
30.7 7.62  AHTE
! | n
— —= i
[ee)
: R
Y |
14.7 7.62 7.62
—= - £ -
—" A [
[Unit: mm]
Type A No. of poles
PC4/6-STF-7.62-CRWH 38.10 6 (for CNP1)
PC4/3-STF-7.62-CRWH 15.24 3 (for CNP3)
Drive unit CNP2 connector (for control power)
Manufacturer: Molex [Unit: mm]
<Type>
Connector: 54927-0520 26.5 Housing Housing cover
(20
5 _ m
5 15 B
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

Connection lever for drive unit

Manufacturer: Molex
<Type>
Connector: 54932-0000

7.7

20.6
10
D
1
o | | <
< o™
I
@) XJii |
3\ | 54932
~
< YA )
——
| i)
—

[Unit: mm]

(4.9)

.7

‘(3.41
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

5.3.6 Spindle Detector Connector

Spindle drive unit Connector for CN2/3

Manufacturer: 3M

<Type> [Unit: mm]
Receptacle: 36210-0100PL > 22.7 L 11
Shell kit: 36310-3200-008 h D d
ik
Manufacturer: MOLEX N L
<Type>
Connector set: 54599-1019 . D —
o
™
—
‘ 224
[c)
4
P |
10
Motor side PLG connector
Manufacturer: Tyco Electronics AMP
<Type> [Unit: mm]
Plug: 172169-1 < 237 >
93 1610.4
7 ) ’
| N
<
—I L Y- D D)
& SINSIAS, 5
L] < LA |y«
[ o B BR824 &) L& ®
N ] FaaWan Yan
| [ & 1\ 1\
Y A
28 | 4.2
” ™ @
84 o
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Appendix 5. Servo/Spindle Cable and Connector Specifications (MDS-D-SVJ3/SPJ3)
5.3 Connector Outline Dimension Drawings

Spindle side detector connector (for 0SA1024)
Manufacturer: DDK

<Type>

Connector: MS3106A20-29S (D190)

[Unit: mm]
1'/,-18UNEF-2B

Gasket 18.26:0.12
r' N
gqt = / <&
= g BBl <
@ = N
S HE N~
<v ILHBEEN S
f = v
1'/5-18UNEF-2A / 121603
34.11+05
B —
Manufacturer: DDK
<Type> .
Straight back shell: CE02-20BS-S [Unit: mm]
35
m 1%/16-18UNEF-2A screw
7“1/3-18UNEF-2

screw ”

|

7.85 or more

(effective screw length) (SPanner grip)
Manufacturer: DDK
pinge [Unit: mm]
Angle back shell: CE-20BA-S 505 0rless R

< > . ]

39.6 or less 1',-18UNEF-2B screw
L Sy 3 ! 'y
8w O-ring

(49.6)

©
o
[s2]
©
v

33.3
‘7‘.5 or more

A 4 \ 4

1%/,6-18UNEF-2A screw

Manufacturer: DDK

<Type> N
Cable clamp: CE3057-12A-3 [Unit: mm]

(413
238
10.3
1%/,5-18UNEF-2B screw 1&%
A A =
9 1 AL
R F \,
3 e
) ~
® %— © d>19
=T O v |

o
!ﬂ! 1 (Cable clamp inside diameter)

(Moveable range of one side)
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Appendix 6. Precautions for Wiring M700 Series

6.1 Connecting the Optical Fiber Cable

Appendix 6. Precautions for Wiring M700 Series

6.1 Connecting the Optical Fiber Cable

An optical fiber cable is used for communication between the control unit and MDS-D/DH Series drive unit.
Special precautions, differing from the conventional cable, are required when laying and handling the optical
fiber cable.

6.1.1 Outline of Optical Fiber Cable and Names of Each Part

Fiber code/connector connection section  Bushing

Optical connector Reinforced
& Fiber cord sheath
T = /

20.3

22.7 ‘ 150 35

To ensure the system performance and reliability, purchase the optical fiber cable from Mitsubishi. A
machining drawing is given in "Appendix 2." as reference, but the purchased optical fiber cable cannot be cut
or connected by the machine tool builder.

6.1.2 Precautions for Handling Optical Fiber Cable

@)

)

®3)

A protective cap is attached to the optical module and optical fiber cable mounted on the PCB when the
system is delivered. Leaving this protective cap unattached could result in connection faults from the
adherence of dirt and dust. Do not remove the protective cap when not connecting the cable. If dirty,
wipe off lightly with a piece of dry gauze, etc. (Do not use solvents such as alcohol as the optical fiber
material could melt.)

Hold the connector section when connecting or disconnecting the optical connector. Holding the fiber
cord will result in force exceeding the tolerable tension on the fiber cord and connector connection
section, and could cause the fiber cord to dislocate from the optical connector thereby inhibiting use.
The optical connector cannot be connected in reversed. Check the connector orientation when
connecting the optical fiber cable to the optical module. Align the connector lock lever with the lock holes
on the PCB's optical module, and press the connector straight in. Confirm that the lock lever connects
with the optical module and that a "click" is heard.

(4) When disconnecting the optical fiber cable from the PCB, press the lock release buttons on the lock lever,

(®)

and pull out the cable while holding the connector section. The connector could be damaged if the cable
is pulled without pressing down on the lock release buttons.
Do not apply excessive force onto the optical fiber cable by stepping on it or dropping tools, etc., on it.
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Appendix 6. Precautions for Wiring M700 Series

6.1 Connecting the Optical Fiber Cable

6.1.3 Precautions for Laying Optical Fiber Cable

@)

)

®3)
(4)
)
(6)
)

Do not apply a force exceeding the cable's tolerable tension. Binding the cables too tight with tie-wraps
could result in an increased loss or a disconnection. Use a cushioning material such as a sponge or
rubber when bundling the cables and fix so that the cables do not move.

Do not connect the cables with a radius less than the tolerable bending radius. Excessive stress could be
applied near the connector connection section and cause the optical characteristics to drop. The cable
bending radius should be 10 times or more than the outer diameter at the reinforced sheath, and 20
times or more than the outer diameter at the fiber cord section.

Do not apply torsion to the optical fiber cable. Laying a twisted cable could cause the optical
characteristics to drop.

When laying the cables in a conduit, avoid applying stress on the fiber cord and connector connection
section. Use the tensile end such as a pulling eye or cable grip, etc.

Fix the reinforced sheath with a cable clamp so that the mass of the optical fiber cable is not directly
applied on the fiber cord and connector connection section.

Never bundle the cables with vinyl tape. The plasticizing material in the vinyl tape could cause the POF
cable to break.

Loop the excessive cable with twice or more than the minimum bending radius R.

Recommended clamp material: CKN-13SP KITAGAWA INDUSTRIES.

6.2 Precautions for Connecting Peripheral Devices

1)

There is compatibility between the devices connected to the commercially available compact flash
memory and USB interface, so not all operations can be guaranteed. The operation must be confirmed
by the machine tool builder.

The dustproof properties, splashproof properties and noise effect, etc., of the commercially available
devices may not be taken into consideration in all cases.

6.3 Precautions for Connecting 24V Power Supply

(1) When 24V power is supplied to the unit (control unit, display unit) under the following conditions,
welding may occur on the contacts due to rush current; so be careful.

When 24VDC's ON/OFF are directly controlled by a magnetic switch such as relay AND
When heat capacity of the contacts for relay, etc. used to control 24VDC's ON/OFF is small.
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6.4 Connection Example When Not Using Operation Panel I/O Unit

Connection examples when not using operation panel I/O unit are introduced in this section.

(Note) Operation panel I/O unit is effective to simplify the wiring, etc.
Whether or not to adopt the operation panel I/O unit should be carefully considered at the machine tool

builder side.
[Examples when not using operation panel I/O unit]

(Example 1) When operation area is made by using card-sized 1/O card or scan I/O card, etc.
(Example 2) When electric cabinet (control unit section) and operation panel (display unit section) are placed

within the same control panel.
(When the space between control unit and display unit is small, and simplification of wiring

between those units is not as significant.)
(Example 3) When machine operation panel and keyboard unit are not necessary to be installed by using a

display unit with touch panel.

The following is a general connection diagram when not using operation I/O unit.
(Examples when using display unit with touch panel)
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Appendix 6. Precautions for Wiring M700 Series
6.4 Connection Example When Not Using Operation Panel I[/O Unit

The unit names, cable names and various specifications are
RST subject to change without notice. Always confirm these details
****************** before placing an order.

v -
i i Circuit . .
i ! breaker Display Unit FCU7-DA][][J-21/FCU7-DA][][]-31
Ic d interf Backlight IC memory card
ON  OFF memory card intertace inverter interface
L
MC | cro1 oF
5= F110 = pe PC Fag0 [10.4-type/15-type
= Board INV LCD usB
] Girl 4] craa Lcp G093 touch panel type | meriace
e ON G170 ON/ =
oFF OFF Menu key
PD25/PD27 TPOUT G420
1’ ””” | AC|NDCOUT al v (touch panel I/F]
1 . .
S o ON/ Hard Disk Unit
Circut OFF FCU7-HD001-1
breaker F140
prmmmmmm oo : '7 HDD
24vdc ! HDD [ Can be added _[ UsB
Power Supply | onto back of [ CF25 T
" 0 bcouT | 24vde keyboard fplaigtd G291
: 7
i ! 1 ACIN | FDD__sio LANUSB2 USBT o~ -2V
M—° %1 FG i = [
Circuit !
L 1 [ep—t—
FG
PC Keyboard

i

|

‘

i =
G031/G032 Cable !

! Mouse

‘

‘

LAN G300 Cable

000
O00853| ip  ravomsor cavle

|
|
|
| I} H
E-TM Y Y J=LEX <=
terminal 3 ooo8e88 |
OT release SW connector | K Ny |
EMG I 1Machine operation panel!
oo F120 Cabe ~~ @« @0 —= . EEE RS
o-0—oo——glg LANL OPI Lo
= CF
.@' EMG
<~ FG
F070 Cable CNC Unit
——F
24vde bEN- FCU7-MU001/MU002
SIOx2 Fo34/F035 Cable A o /MUO011/MA011
) §:| — SKP g gep
EXT-CON
FCUA-R030 Cable ENC SV1SV2 RIO1RIO2 OPT1 SDIO
Sensor signals. 8 pints ﬂﬁ (" Iy
7
9 bl MDS-D/DH
Manual pulse generator $023/G024 Cable G380/G395/G396 Spindle/Servo
UFO-01-229 ‘ (Max:20m) Drives
v O

Sync. ' FCUA-R050,R054 Cable
0

Encoder
FCUA-R211 Cable(SH41 Cable) Remote /O unit F‘fgﬁﬁ)zu Remote 1/ unit _
SH21 Cable rio1  RI02 RIO1 RIO2]— TO next unitor
DX101 DX101 terminator 5=
P—5 oo P—J| oCIN Max: 256/256
24vdc i 24vdc i
) )
| Machine /0 | | Machine /O |
! | ! |

SH21 Cable
it FCUA-R211 i
FCUA-R211 Cable(SH41 Cable) Remote 1/O unit (Sha1) Remote I/0 unit T i
| RIO1  RIO2 [Ef—H|RIO1  RIO2 [—p-'0 NeXt unit or
DX101 DX101 terminator E=
p—iH| DCIN >—jH| DCIN Max: 256/256
24vdc = [ 24Vdc i
| Machine 1/0 | | Machine /0
! | ! |

(Note 1) In this connection example, control unit's LAN connector is occupied for communication with
display unit. So, external LAN communication directly from control unit is not possible.

(Note 2) Always connect terminal connector E-TM (separately sold) to control unit's OPI connector. If not
connected, no operation occurs due to emergency stop state.
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Appendix 6. Precautions for Wiring M700 Series
6.5 Ferrite Core Installation Method

6.5 Ferrite Core Installation Method
Ferrite cores come with each unit. Connect them in the following manner.

(1) Wind a cable once around the ferrite core.

(2) Attach the case by pressing until a click sound is heard.
(3) Fix with a binding band so that the ferrite core position does not shift.

[24VDC input cable]

Binding band Wind a cable once
<j (
. N
7/
Approx. 5cm
‘pp—ﬁ Cased ferrite core Cable
Connect the cable to MITSUBISHI operation
panel I/O unit 24VDC input connector.
[RS-232C cable]
Binding band Wind a cable once
] (
[N N
7/

=]
L—ﬁ . Cable
Cased ferrite core

Connect the cable to MITSUBISHI
display unit RS-232C connector.
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6.6 Example of Handy Terminal Connections
The items related to handy terminal connections are explained in this section.

6.6.1 Environment Specifications for Handy Terminal

Unit name Handy terminal
Iltem
Type HG1T-SB12UH-MK1346-L5
Ambient During 0to 40°C
temperature operation
During -20 to 60°C
storage
G | Ambient Long term: 10 to 75%RH (with no dew condensation)
enera o
speci humidity Short term: 10 to 95%RH (with no dew condensation) (Note 1)
|_
. Vibration During 9.8m/s’ [1.0G] orless 10 to 55Hz
fications
resistance operation
Shock During 98m/s?[10.0G] or less
resistance storage
Working No corrosive gases, dust or oil mist
atmosphere
Power voltage 24VDC+5%, ripple noise 240mV (P-P)
Current (max) 0.2A
Power )
. consumption
speci-
. Instantaneous 24VDC: 4ms or less
fications
stop  toleranc
time
Heating value AW (max)
Others
Mass 600g

(Note 1) The period defined as "short term” is within one month.
(Note 2) The unit is an IP65F equivalent.
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6.6 Example of Handy Terminal Connections

6.6.2 Outline Drawing of Handy Terminal

46.7 -
(1) . # 15 11.5
o\
O (2)
~ @ s

255 7
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Appendix 6. Precautions for Wiring M700 Series
6.6 Example of Handy Terminal Connections

Explanation of handy terminal functions

No. |[Name Function/Specification No. |[Name Function/Specification

(1) | LCD | Monochrome display with backlight (7) |HOST |Host interface connector
192(W) x 64(H) dots (DDK:17JE-23250-02(D8A6))

(2) | SW1 | Emergency stop switch (8)| - |Hostinterface cable

Contact rating/Contact: 24VDC, 1A (5m)
Contact configuration: 2b contacts
(IDEC Corporation:
HA1lE-V2S2VR)
(3)| - | Membrane switch (Note) (9)| - |Simplified hand strap
(IDEC Corporation: HG9Z-PS1)
(4) | SW2 | Enable switch (10)| - |Panel hanging fitting

Contact rating/Contact: 24VDC, 50mA (IDEC Corporation: HG9Z-TK1)

Contact configuration:

3 position contact x 2
(OFF-ON-OFF)
(IDEC Corporation: HE3B-M2)
(5) | SW4 | Manual pulse generator (11)| - |Serial number plate
Output: Open collector

4.7kQ pull-up resistor is connected.
(TOKYO SOKUTEIKIZAI CO., LTD:
RE19PH50C16RR)

(6) | SW6 | Selector switch

(Note) Cautions about simultaneous pressing of multiple switches (impossible): When 3 or more switches
are pressed simultaneously, unpressed switches are also detected as pressed ones.

254



Appendix 6. Precautions for Wiring M700 Series
6.6 Example of Handy Terminal Connections

6.6.3 Connections of Handy Terminal

Connect handy terminal to the control unit connector SIO and ENC.
Connect the emergency stop switch (SW1), enable switch (SW2), selector switch (SW) and 24VDC input to
the control panel terminal block.

Handy terminal

-

Control unit @= ¢ 'O

o J=
O WiTsUBISHI

sio ||\
s S

ENC |15

G430 cable

Control panel
terminal block
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Appendix 6. Precautions for Wiring M700 Series
6.6 Example of Handy Terminal Connections

6.6.4 Explanation of Handy Terminal Signals and Connection Cables
(1) G430 cable

ENC HOST
A e — i Y 4
Plug: 10120-3000VL ov ) I 1 20| ov
Shell: 10320-52F0-008 I
Recommended manufacturer: 3M  FG —
wire matetipl: -/
UL1061-2464 AWG28 x 3P RD(RXD) = f 14 SD(TXD)
Recommended manufacturer: z[s’(zz) o 22(2:?
Oki Electric Cable RatTS) ] &| csers)
DRIDSR) Plug: CDB-25S
ER(DTR) g
ov o 6 ov Contact: CD-SC-221 x 21
I Recommended manufacturer:
Crimp terminal: R1.25-3.5 FG = 1 FG Hirose Electric
Recommened manufacturer; JST
Wire material:
UL1061-2464 AWG24 x 8P S
Recommended manufacturer: DEDI @O —r N SW2 ci1
Oki Electric Cable DCOM1 L L] 10| swaci
seae 82 o | s
EMG1 11 SW1_NC11 .
(Note) ) ECOM1 L L 12| swinciz FG terminal
Fold the cable shield over EMG2 i £ 23| swiNcz1  Crimp terminal: V1.25-4
the sheath, and warp EEZW 8 © ° iz 3\/"2—32;2 Recommended manufacturer: JST
copper f0|Ltape over it. SeoML \ Ll 10| sweer Wire material:
Connect the wound 2 © 25| 2avDCE) UL1061-2464 AWG18 (Green)
copper foil tape to the ov I L1 13| 24vnc() Recommended manufacturer:
connector's GND plate. Oki Electric Cable
L—© FG
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Appendix 6. Precautions for Wiring M700 Series
6.6 Example of Handy Terminal Connections

(2) Signal explanation

HOST HOST connector | Input Function/Name
terminal signal name Output
No.
1 FG - Frame ground
2 Reserved - Reserved
3 Reserved - Reserved
4 Reserved - Reserved
5 Reserved - Reserved
6 ov - Communication signal ground
. RS(RTS) o RS-232C  communication  signal
(Request To Send)
RS-232C  communication  signal
8 CS(CTS)
(Clear To Send)
9 SW2_C11 - Enable switch contact 1 terminal 1
10 SW2_C12 - Enable switch contact 1 terminal 2

Emergency stop switch contact 1
11 SW1_NC11 - )
terminal 1

Emergency stop switch contact 1
12 SW1_NC12 - )
terminal 2

13 24VDC(-) I 24VDC ground

RS-232C communication signal (Send
Data)

RS-232C  communication  signal

14 SD(TXD) o)

15 RD(RXD
( ) (Receive Data)

Manual pulse generator A phase

16 HA o .
signal
Manual pulse generator B phase
17 HB O .
signal
18 SW6_NO1 - Switchover switch terminal 1
19 SW6_C1 - Switchover switch terminal 2
20 ov - Ground
21 SW2_C21 - Enable switch contact 2 terminal 1
22 SW2_C22 - Enable switch contact 2 terminal 2

Emergency stop switch contact 2
23 SW1_NC21 - )
terminal 1

Emergency stop switch contact 2
24 SW1_NC22 - )
terminal 2

25 24VDC(+) I 24VDC power supply input

(Note) The input/output goes to/from the handy terminal.
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6.6 Example of Handy Terminal Connections

(3) Terminal connections

Handy terminal side

24VDC(+) - +5V
25 Insulation type
24VDC power supply input DC-DC
P PRy P 13 24VDC() converter
[13 ] o
SW2_Ci11 _I._
9 = O  O0—
(]
SW2_Ci12 '
10 = v
Enable switch SW2 C21 I
21 = '9) O——
SW2_C22
22
SW1 NC11
11 ® . o—
SW1_NC12 '
12 ¥
. (]
Emergency stop switch SW1 NC21 .
23 = @ [ @—
SW1 NC22
[24 ]
_ 1
SW6_NO1
18 = O O——
Switchover switch
IE SW6_C1
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7.1 Restriction for Packing

Appendix 7. Transportation Restrictions for Lithium Batteries

7.1 Restriction for Packing

The United Nations Dangerous Goods Regulations "Article 22" became effective from 2003. When
transporting lithium batteries with means subject to the UN Regulations, such as by air transport, measures
corresponding to the Regulations must be taken. The UN Regulations classify the batteries as dangerous
goods (Class 9) or not dangerous goods according to the lithium content.

To ensure safety during transportation, lithium batteries (battery unit) directly exported from Mitsubishi are
packaged in a dedicated container (UN package) for which safety has been confirmed. When the customer is
transporting these products with means subject to the UN Regulations, such as air transport, the shipper
must follow the details explained in the section "Appendix 7.1.2 Handling by User".

259



Appendix 7. Transportation Restrictions for Lithium Batteries
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7.1.1 Target Products

The following Mitsubishi NC products use lithium batteries. The UN Regulations classify the batteries as
dangerous goods (Class 9) or not dangerous goods according to the lithium content. If the batteries subjected
to hazardous materials are incorporated in a device and shipped, a dedicated packaging (UN packaging) is
not required. However, the item must be packed and shipped following the Packing Instruction 912 specified
in the IATA DGR (Dangerous Goods Regulation) book.

Also, all lithium battery products incorporated in a machinery or device must be fixed securely in accordance
with the Packing Instruction 900 and shipped with protection in a way as to prevent damage or short-circuits.

(1) Products requiring dedicated packaging (Materials falling under Class 9)

Mitsubishi type Lithium metal

(Type for Battery type content Application Battery class
arrangement)

MDS-A-BT-4 ER6-B4-11 2.6g For servo

MDS-A-BT-6 ER6-B6-11 3.99 For servo

MDS-A-BT-8 ER6-B8-11 5.2g For servo

Battery
Combination of
FCU6-BT4-D1 ER6-B4D-11 and 2.6g+0.65g For NC/ servo
ER6
CR23500SE-CJS CR23500SE-CJ5 1.52¢g For NC(M500) Battery cell

(Note1)

(2) Products not requiring dedicated packaging (Materials not falling under Class 9)

Mitsublshl type Lithium metal

(Type for Battery type content Application Battery class

arrangement)
MDS-A-BT-2 ER6-B2-12 1.3g For servo Batter
FCU6-BTBOX series 2CR5 1.96g For NC/ servo y
CR2032
(for built-in battery) CR2032 0.067g For NC
CR2450
(for built-in battery) CR2450 0.173g For NC
ERG6, ER6V series

’ Batt Il
(for built-in battery) ERG, ER6V 0.7g For NC/servo attery ce
A6BAT(MR-BAT) ER17330V 0.48g For servo
Q6BAT QB6BAT 0.57g For NC
MR-J3BAT ER6V 0.65g For servo

(Note 1) When CR23500SE-CJ5 is incorporated in the unit, this battery is not subject to the regulation.

(Note 2) Dedicated packaging is required if the shipment exceeds 12 batteries/24 battery cells. Package the
batteries so that this limit is not exceeded.

(Note 3) The battery units labelled as "FCUA-" instead of "MDS-A-" also use the same battery.

(Note 4) Always use the cell battery (A6BAT) in combination with the dedicated case (MDS-BTCASE).
Maximum 8 (either 2, 4, 6 or 8) cell batteries (A6BAT) can be installed to the dedicated case
(MDS-BTCASE).

Example) fRit:‘gttnamer’:iltate MITSUBISHI exrrery unm
or battery units Tvee MD5-4-BT-5 <€———— Mitsubishi type

DUTPUT DC 3.8 ¥
LITHIUM BATTERIES: ERE xB  Class 3 4—_Safety class
(Battery Type: ERE-BE-11) <« Battery manufacturer type
Wercury Content: Less than 1 pem
Lithium Metal Content: 3.9 5 < Lithium metal content
EITSURISHI ELECTRIC CORFORATION JAFAN
DTN AT
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7.1 Restriction for Packing

7.1.2 Handling by User

The following technical opinion is solely Mitsubishi's opinion. The shipper must confirm the latest IATA
Dangerous Goods Regulations, IMDG Codes and laws and orders of the corresponding export country.
These should be checked by the company commissioned for the actual transportation.

IATA . International Air Transport Association
IMDG Code : A uniform international code for the transport of dangerous goods by seas
determined by IMO (International Maritime Organization).

B When shipping isolated lithium battery products (Packing Instruction 903)

(1) Reshipping in Mitsubishi UN packaging
Mitsubishi packing applies the isolated battery's safety test and packaging specifications complying
with the UN Regulations (Packing Instruction 903).
The user only needs to add the following details before shipping. (Consult with the shipping company
for details.)

(a) Indication of container usage mark on exterior box (Label with following details recorded.)

e Proper shipping name (Lithium batteries)
¢ UN NO. (UN3090 for isolated battery, UN3091 for battery incorporated in a device or included)
e Shipper and consignee's address and name

Example of completing form
SHIPPER: CONS I GNEE:

Shipper information Consignee information

PROPER SHIPPING NAME  LITHIUM BATTERIES

UN W0.: UN3090 CLASS: 9 SUBSIDIARY RISK
PACKING GROUP: It PACKING INST.: 903

(b) Preparation of shipping documents (Declaration of dangerous goods)
(Refer to the section "Appendix 7.3 Example of Hazardous Goods Declaration List")

(2) When packaged by user

The user must follow UN Regulations when packing, preparing for shipping and preparing the
indications, etc.

(a) Packing a lithium battery falling under Class 9

e Consult with The Ship Equipment Inspection Society of Japan for details on packaging.
o Prepare for shipping as explained in "(1) Reshipping in Mitsubishi UN packaging".

The Ship Equipment Inspection Society of Japan
Headquarters Telephone: 03-3261-6611 Fax: 03-3261-6979

(b) Packing a lithium battery not falling under Class 9
¢ Cells and batteries are separated so as to prevent short circuits and are stored in a strong outer
packaging. (12 or less batteries, 24 or less cells.)
* Prepare for the certificates or test results showing compliance to battery safety test.
The safety test results have been obtained from the battery manufacturer. (Consult with
Mitsubishi when the safety test results are required.)
e Prepare for shipping as explained in "(1) Reshipping in Mitsubishi UN packaging".
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Bl When shipping lithium batteries upon incorporating in a machinery or device
(Packing Instruction 900)
Pack and prepare for shipping the item in accordance with the Packing Instruction 900 specified in the
IATA DGR (Dangerous Goods Regulation) book. (Securely fix the batteries that comply with the UN
Manual of Tests and Criteria to a machinery or device, and protect in a way as to prevent damage or

short-circuit.)
Note that all the lithium batteries provided by Mitsubishi have cleared the UN recommended safety test;

fixing the battery units or cable wirings securely to the machinery or device will be the user’s responsibility.
Check with your shipping company for details on packing and transportation.

Bl When shipping a device with lithium batteries incorporated (Packing Instruction 912)
A device incorporating lithium batteries does not require a dedicated packaging (UN packaging). However,
the item must be packed, prepared for shipping and labeled following the Packing Instruction 912 specified

in the IATA DGR (Dangerous Goods Regulation) book.
Check with your shipping company for details on packing and transportation.

The outline of the Packing Instruction 912 is as follows:
¢ All the items in the packing instructions for shipping the isolated lithium battery products (Packing
Instruction 903) must be satisfied, except for the items related to container, short-circuit, and

fixation.
¢ A device incorporating lithium batteries has to be stored in a strong water-proofed outer packaging.

¢ To prevent an accidental movement during shipment, securely store the item in an outer packaging.
e Lithium content per device should be not more than 12g for cell and 500g for battery.
e Lithium battery mass per device should be not more than 5kg.

7.1.3 Reference

Refer to the following materials for details on the regulations and responses.

Guidelines regarding transportation of lithium batteries and lithium ion batteries (Edition 11)
...« Battery Association of Japan
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7.2 Issuing Domestic Law of the United States for Primary Lithium Battery
Transportation

Federal Aviation Administration (FAA) and Research and Special Programs Administration (RSPA)
announced an additional regulation (interim final rule) for the primary lithium batteries transportation
restrictions item in "Federal Register" on Dec.15 2004. This regulation became effective from Dec.29, 2004.
This law is a domestic law of the United States, however if also applies to the domestic flight and international
flight departing from or arriving in the United States. Therefore, when transporting lithium batteries to the
United State, or within the United State, the shipper must take measures required to transport lithium
batteries.

Refer to the Federal Register and the code of Federal Regulation ("Appendix 7.2.4 Reference") for details.

7.2.1 Outline of regulation
(1) Transporting primary lithium battery by passenger aircraft is forbidden.

¢ Excluding primary lithium battery for personal use in a carry-on or checked luggage
(Lithium metal content should be not more than 5g for cell and 259 for battery. For details on the lithium
metal content, refer to "Appendix 7.1.1 Target Products".)

(2) When transporting primary lithium battery by cargo aircraft, indicate that transportation by passenger
aircraft is forbidden on the exterior box.

7.2.2 Target products

All NC products for which the lithium batteries are used are subject to the regulation.
(Refer to the table "Appendix 7.1.1 Target products".)

7.2.3 Handling by user

The "Appendix 7.2.1 Outline of Regulation" described above is solely Mitsubishi's opinion. The shipper must
confirm orders of "Appendix 7.2.4 Reference" described below for transportation method corresponding the
regulation. Actually, these should be checked by the company commissioned for the actual lithium buttery
transportation.

(1) Indication of exterior box

When transporting primary lithium battery by cargo aircraft, indicate that transportation by passenger
aircraft is forbidden on the exterior box.

Display example

PRIMARY LITHIUM BATTERIES
FORBIDDEN FOR TRANSPORT ABOARD PASSENGER AIRCRAFT.

e The character color must be displayed with contrast. (black characters against white background, black
characters against yellow background, etc.)
¢ The height (size) of characters to be displayed is prescribed depending on the packaging mass.
When the total mass is over 30kg: at least 12mm
When the total mass is less than 30kg:  at least 6mm
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Appendix 7. Transportation Restrictions for Lithium Batteries
7.2 Issuing Domestic Law of the United States for Primary Lithium Battery Transportation

7.2.4 Reference

(1) Federal Register (Docket No. RSPA-2004-19884 (HM-224E) ) PDF format
Search from the following URL.
https://www.federalregister.gov/
(2) 49CFR (Code of Federal Regulation, Title49) (173.185 Lithium batteries and cells.)
Search from the following URL.
https://www.ecfr.gov/current/title-49
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Appendix 7. Transportation Restrictions for Lithium Batteries
7.3 Example of Hazardous Goods Declaration List

7.3 Example of Hazardous Goods Declaration List

This section describes a general example of the hazardous goods declaration list.
inquire each transportation company.
This will be applied only to the batteries described in "Appendix 7.1 Restriction for Packing".

For details, please

(1) Outline of hazard

Principal hazard and effect

Not found.

Specific hazard

As the chemical substance is stored in a sealed metal container, the battery itself is
not hazardous. But when the internal lithium metal attaches to human skin, it
causes a chemical skin burn.  As a reaction of lithium with water, it may ignite or
forms flammable hydrogen gas.

Environmental effect

Not found.

Possible state of emergency

Damages or short-circuits may occur due to external mechanical or electrical
pressures.

(2) First-aid measure

Inhalation

If a person inhales the vapor of the substance due to the battery damage, move the
person immediately to fresh air. If the person feels sick, consult a doctor
immediately.

Skin contact

If the content of the battery attaches to human skin, wash off immediately with water
and soap. If skin irritation persists, consult a doctor.

Eye contact

In case of contact with eyes due to the battery damage, rinse immediately with a
plenty of water for at least 15 minutes and then consult a doctor.

Ingestion

If swallowed, consult a doctor immediately.

(3) Fire-fighting measure

Appropriate fire-extinguisher

Dry sand, dry chemical, graphite powder or carbon dioxide gas

Special fire-fighting measure

Keep the battery away from the fireplace to prevent fire spreading.

Protectors against fire

Fire-protection gloves, eye/face protector (face mask), body/skin protective cloth

(4) Measure for leakage

Environmental precaution

Dispose of them immediately because strong odors are produced when left for a
long time.

How to remove

Get them absorbed into dry sand and then collect the sand in an empty container.

(5) Handling and storage

Cautions for safety
handling

Handling

Do not peel the external tube or damage it.

Do not dispose of the battery in fire or expose it to heat.
Do not immerse the battery in water or get it wet.

Do not throw the battery.

Do not disassemble, modify or transform the battery.
Do not short-circuit the battery.

Appropriate storage

Storage condition

Avoid direct sunlight, high temperature and high humidity.
(Recommended temp. range: +5 to +35 °C, humidity: 70%RH or less)

Material to avoid

Flammable or conductive material (Metal: may cause a short-circuit)
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Appendix 7. Transportation Restrictions for Lithium Batteries

7.3 Example of Hazardous Goods Declaration List

(6) Physical/chemical properties

Physical form Solid

Shape Cylinder type

Smell Odorless

m - -

Appear- p . ‘ . Not.appllcat.ﬂe (insoluble)
ance Boiling point/Boiling [l No information

range,

Melting point,

Decomposition

temperature,

Flash point

(7) Stability and reactivity

Stability

Stable under normal handling condition.

Condition to avoid

Do not mix multiple batteries with their terminals uninsulated. This may cause a
short-circuit, resulting in heating, bursting or ignition.

Hazardous decomposition
products

Irritative or toxic gas is emitted in the case of fire.

(8) Toxicological information

As the chemical substance is stored in a sealed metal container, the battery has no harmfulness.

for reference, the table below describes the main substance of the battery.

(Lithium metal)

Acute toxicity

No information

Local effect

Corrosive action in case of skin contact

(9) Ecological information

Mobility,
Persistence/Decomposability,
Bio-accumulation potential,
Ecological toxicity

Not found.

(10) Caution for disposal

Dispose of the battery following local laws or regulations.
Pack the battery properly to prevent a short-circuit and avoid contact with water.
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Appendix 8. Precautions for Compliance to UL/c-UL Standards

Appendix 8. Precautions for Compliance to UL/c-UL Standards

(1)

()

Selection of external 24 VDC power supply unit (The unit shall be prepared by the machine tool builder.)
This NC system complies with the UL Standards on the condition that the stabilized power supply unit
supplying 24 VDC to each unit meets the requirements for SELV/limited power LPS or Class 2 power
supplies and that supply voltage fluctuations do not exceed +5% of nominal voltage.

The stabilized power supply unit supplying 24 VDC to each unit must comply with the requirements of
international standards and national laws/standards required for stabilized power supplies.

Unit's ambient environment

This NC system complies with the UL Standards on the condition that the unit is used under the
environmental conditions described in "Environment Conditions", including the maximum relative
humidity of 95% (noncondensing) and the maximum altitude of 1000 m.

To comply with UL Standards, each unit must be designed to be within the environmental conditions
described in the "Environment Conditions" section.

The product must be used under environmental conditions of Overvoltage category Il or lower and
Pollution degree 2 or lower.
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Appendix 9. Precautions for Use of Peripheral Devices and Commercially Available Devices

Appendix 9. Precautions for Use of Peripheral Devices and Commercially
Available Devices

Peripheral device Precautions

CF card Commercially available CF cards may not be compatible with MITSUBISHI units or
suitable for FA environment for temperature- or noise-wise. In the case of using it,
careful performance check must be required by the machine tool builder.

When inserting/removing a commercially available CF card, preferably, turn the
MITSUBISHI device's power OFF to avoid any troubles. When inserting/removing a
card while the power is ON, make sure to have sufficient time (approx. ten seconds
or more) in between.

Do not pull out the card or turn OFF the power during access to the CF card. Failure
to observe this could cause the memory contents to be erased. In case of
emergency, always perform backups by having your important data duplicated, etc.
as MITSUBISHI will not guarantee the broken or lost data. Be sure to inform this
matter to the end users.

Recommended products are the SanDisk products listed below:
64MB SDCFB-64-J60  (JAN: 4523052000294)

128MB SDCFB-128-J60 (JAN: 4523052000300)

256MB SDCFB-256-J60 (JAN: 4523052000317)

512MB SDCFB-512-J60 (JAN: 4523052000324)

1.0GB SDCFB-1024-J60 (JAN: 4523052000331)

PCCARD adapter SDAD-38-J60 (JAN: 4523052000645)
The performance of the above recommended products were checked under given
conditions. The same performance may not be attained at the end-user side because
of the difference in system environment. Also, no absolute performance guarantee
can be provided even for the same type name as its constituent parts may differ.
Some products may have been discontinued. Contact the respective manufacturer or
distributor for inquiries about orders.
PCMCIA card Same as above

PS2 keyboard MITSUBISHI will not provide performance guarantee and maintenance for

commercially available keyboard. Commercially available devices may not be
compatible with MITSUBISHI units or suitable for FA environment for temperature- or
noise-wise. In the case of using it, careful performance check must be required by
the machine tool builder.

Cable must be connected/disconnected after turning the unit's power OFF.

PS2 mouse MITSUBISHI will not provide performance guarantee and maintenance for
commercially available mouse. Commercially available devices may not be
compatible with MITSUBISHI units or suitable for FA environment for temperature- or
noise-wise. In the case of using it, careful performance check must be required by
the machine tool builder.

Cable must be connected/disconnected after turning the unit's power OFF.

268



Appendix 9. Precautions for Use of Peripheral Devices and Commercially Available Devices

Peripheral device

Precautions

USB keyboard

MITSUBISHI will not provide performance guarantee and maintenance for
commercially available USB keyboard. Commercially available devices may not be
compatible with MITSUBISHI units or suitable for FA environment for temperature- or
noise-wise. In the case of using it, careful performance check must be required by
the machine tool builder.

Commercially available USB keyboard is only available when developing applications

or during maintenance. It is not designed to be integrated into the unit.

Commercially available USB keyboard is susceptible to noise, etc. and may cause a
malfunction in the unit that may lead to an accident. Do not use it while the machine
is operated.

The performance of USB devices under plug-and-play is not guaranteed. When
inserting/removing USB devices, always turn the MITSUBISHI device's power OFF.

USB1 on the back of the display unit is used for mounting the MITSUBISHI keyboard
unit.

USB mouse

Same as above

Other USB devices

MITSUBISHI will not provide performance guarantee and maintenance for
commercially available USB printer, USB floppy disk, USB memory, USB hub,
USB-CDROM, USB-DVDRAM, and other USB devices. Commercially available
devices may not be compatible with MITSUBISHI units or suitable for FA
environment for temperature- or noise-wise. In the case of using it, careful
performance check must be required by the machine tool builder, and necessary
noise countermeasures, such as executing EMI countermeasures or adding the
ferrite cores, must be taken.

Other restrictions are the same as for USB keyboard.

Other precautions on
uSsB

The maximum USB bus power (5VDC) that can be supplied from USB1 or USB2
connector on the back of the display unit is 500mA each. Also, the maximum USB
bus power (5VDC) that can be supplied from the front IC card USB connector is
100mA.

When connecting a commercially available USB device that requires power
exceeding the maximum current, select the one of which power can be supplied from
an outside source. However, MITSUBISHI will not provide performance guarantee
and maintenance for commercially available USB devices. Commercially available
devices may not be compatible with MITSUBISHI units or suitable for FA
environment for temperature- or noise-wise. In the case of using it, careful

performance check must be required by the machine tool builder.

About shutting down

Always turn the power OFF after confirming the normal shutdown has been
performed. Failure to observe this could cause a malfunction. If the normal shutdown
failed, contact your local service department without turning the power OFF.

Hard disk

Mount the hard disk unit within £15° with the cable lead-out side facing straight up.

Do not turn the power OFF during access to the hard disk. Failure to observe this
could cause a malfunction. In case of emergency, always perform backups by having
your important data duplicated, etc. as MITSUBISHI will not guarantee the broken or
lost data. Be sure to inform this matter to the end users.
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Appendix 9. Precautions for Use of Peripheral Devices and Commercially Available Devices

Peripheral device

Precautions

Printer

MITSUBISHI will not provide performance guarantee and maintenance for
commercially available printers and other external devices. Commercially available
devices may not be compatible with MITSUBISHI units or suitable for FA
environment for temperature- or noise-wise. In the case of using it, careful
performance check must be required by the machine tool builder.

When connecting/disconnecting cables, always turn OFF all the power of the unit and
printer. Startup the printer and the unit simultaneously, or power ON the printer
before the unit power is turned ON.

Floppy disk drive

The mode available for MITSUBISHI floppy disk drive is "2" (720k/1.44M bytes) only.

MITSUBISHI will not provide performance guarantee and maintenance for
commercially available floppy disk drives. Commercially available devices may not
be compatible with MITSUBISHI units or suitable for FA environment for
temperature- or noise-wise. In the case of using it, careful performance check must
be required by the machine tool builder.

Do not pull out the floppy disk or turn OFF the power during access to the floppy disk.
Failure to observe this could cause the memory contents to be erased. In case of
emergency, always perform backups by having your important data duplicated, etc.
as MITSUBISHI will not guarantee the broken or lost data. Be sure to inform this
matter to the end users.

Optical fiber cable

Optical fiber cables cannot be manufactured by the machine tool builder. Always use
the cables manufactured by MITSUBISHI. When optical fiber cables manufactured
by other than MITSUBISHI are used, malfunctions resulted from connection
problems or aged deterioration are not covered under the warranty.
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Global Service Network

AMERICA

MITSUBISHI ELECTRIC AUTOMATION INC. (AMERICA FA CENTER)
HQ and Central Region Service Center (Chicago)
500 CORPORATE WOODS PARKWAY, VERNON HILLS, ILLINOIS 60061, U.S.A.
TEL: +1-847-478-2500 / FAX: +1-847-478-2650
i MN Service
Detroit, MI Service Satellite
Grand Rapids, Ml Service Satellite
Cleveland, OH Service Satellite
St. Louis, MO Service Satellite
i is, IN Service i

South/East Region Service Center (Georgia)
1845 SATELLITE BOULEVARD STE. 450, DULUTH, GEORGIA 30097, U.S.A.
TEL +1-678-258-4529 / FAX +1-678-258-4519

Charleston, SC Service Satellite
Charlotte, NC Service Satellite
Raleigh, NC Service Satellite
Dallas, TX Service Satellite
Houston, TX Service Satellite
Hartford, CT Service Satellite
Knoxville, TN Service Satellite
Nashville, TN Service Satellite
Huntsville, AL Satellite
Pittsburg, PA Service Satellite
Tampa, FL Service Satellite
Miami, FL Satelite

Lafayette, LA Service Satellite
Allentown, PA Satelite

Western Region Service Center (California)
5900-B KATELLA AVE. - 5900-A KATELLA AVE. CYPRESS, CALIFORNIA 90630, U.S.A.
TEL: +1-714-699-2625 / FAX: +1-847-478-2650
San Francisco, CA Satelite
Seattle, WA Service Satellite
Denver, CO Service Satellite

Canada Region Service Center (Toronto)
4299 14TH AVENUE MARKHAM, ONTARIO L3R OJ2, CANADA
TEL: +1-905-475-7728 / FAX: +1-905-475-7935
AB Service i
Montreal, QC Service Satellite

Mexico Region Service Center (Queretaro)
Parque Tecnolégico Innovacion Querétaro, Lateral Carretera Estatal 431, Km 2+200, Lote 91 Modulos 1y 2
Hacienda la Machorra, CP 76246, El Marqués, Querétaro, México
TEL: +52-442-153-6050
Monterrey, NL Service Satellite
Mexico City, DF Service Satellite

BRAZIL

MITSUBISHI ELECTRIC DO BRASIL COMERCIO E SERVICOS LTDA.
Votorantim Office
AV. GISELE CONSTANTINO,1578, PARQUE BELA VISTA, VOTORANTIM-SP, BRAZIL CEP:18.110-650
TEL: +55-15-3023-9000
Blumenau, Santa Catarina Office

MITSUBISHI ELECTRIC EUROPE B.V.
P Service ters (D! f, GERMANY)
Mitsubishi-Electric-Platz 1 40882 RATINGEN, GERMANY
TEL: +49-2102-486-5000 / FAX: +49-2102-486-5910

South Germany Service Center (Stuttgart)
SCHELMENWASENSTRASSE 16-20, 70567 STUTTGART, GERMANY
TEL: + 49-711-770598-123 / FAX: +49-711-770598-141

France Service Center (Paris)
2 RUE DE L'UNION, 92565 RUEIL-MALMAISON CEDEX, FRANCE
TEL: +33-1-41-02-83-13 / FAX: +33-1-49-01-07-25

France Service Satellite (Lyon)
240, ALLEE JACQUES MONOD 69800 SAINT PRIEST FRANCE
TEL: +33-1-41-02-83-13 / FAX: +33-1-49-01-07-25

Italy Service Center (Milan)
VIA ENERGY PARK 14, VIMERCATE 20871 (MB) ITALY
TEL: +39-039-6053-342 / FAX: +39-039-6053-206

Italy Service Satellite (Padova)
VIA G. SAVELLI, 24 - 35129 PADOVA, ITALY
TEL: +39-039-6053-342 / FAX: +39-039-6053-206

U.K. Service Center
TRAVELLERS LANE, HATFIELD, HERTFORDSHIRE, AL10 8XB, U.K.
TEL: +44-1707-288-780 / FAX: +44-1707-278-695

Spain Service Center
CTRA. RUBI, 76-80 8174 SAINT CUGAT DEL VALLES, BARCELONA, SPAIN
TEL: +34-935-65-2236 / FAX: +34-935-89-1579

Poland Service Center
UL.KRAKOWSKA 50, 32-083 BALICE, POLAND
TEL: +48-12-347-6500 / FAX: +48-12-630-4701

Hungary Service Center

MITSUBISHI ELECTRIC EUROPE B.V. HUNGARIAN BRANCH
BUDAORS OFFICE PARK, SZABADSAG UT 117., 2040 BUDAORS, HUNGARY
TEL: +36-70-433-2263

Turkey Service Center

MITSUBISHI ELECTRIC TURKEY ELEKTRIK URUNLERi A.$
SERIFALI MAHALLESI KALE SOKAK. NO.41 34775
UMRANIYE, ISTANBUL, TURKEY
TEL: +90-216-969-2500 / FAX: +90-216-661-44-47

Czech Republic Service Center

MITSUBISHI ELECTRIC EUROPE B.V. PRAGUE OFFICE
Pekarska 621/7, 155 00 PRAHA 5, CZECH REPUBLIC
TEL: +420-734-402-587

Sweden Service Center
HAMMARBACKEN 14, P.0.BOX 750 SE-19127, SOLLENTUNA, SWEDEN
TEL: +46-8-6251200 / FAX: +46-8-6251014

Bulgaria Service Center
AKHNATON Ltd. (Service Partner)
4 ANDREJ LJAPCHEV BLVD. POB 21, BG-1756 SOFIA, BULGARIA
TEL: +359-2-8176009 / FAX: +359-2-9744061

Ukraine Service Center (Kiev)
CSC Automation Ltd. (Service Partner)
4 B, YEVHENA SVERSTYUKA STR., 02002 KIEV, UKRAINE
TEL: +380-44-494-3344 | FAX: +380-44-494-3366

South Africa Service Center
Adroit Technologies (Service Partner)
20 WATERFORD OFFICE PARK, WATERFORD DRIVE, CNR OF WITKOPPEN ROAD,
FOURWAYS JOHANNESBURG SOUTH AFRICA
TEL: +27-11-658-8100 / FAX: +27-11-658-8101



MITSUBISHI ELECTRIC ASIA PTE. LTD. (ASEAN FA CENTER)

Singapore Service Center
307 ALEXANDRA ROAD MITSUBISHI ELECTRIC BUILDING SINGAPORE 159943
TEL: +65-6473-2308 / FAX: +65-6476-7439

PHILIPPINES

MELCO FACTORY AUTOMATION PHILIPPINES INC.

Head Office
128 LOPEZ RIZAL STREET, BRGY., HIGHWAY HILLS, MANDALUYONG CITY , MM PHILIPPINES 1550
TEL: +63-2-8256-8042 / FAX: +632-8637-2294

Philippines Service Center
KM.23 WEST SERVICE ROAD SSH, CUPANG ,MUNTINLUPA CITY, PHILIPPINES
TEL: +63-2-8807-0420 / FAX: +63-2-8842-5202

VIETNAM

MITSUBISHI ELECTRIC VIETNAM CO., LTD.

Vietnam Ho Chi Minh Service Center
11TH & 12TH FLOOR, VIETTEL TOWER B, 285 CACH MANG THANG 8 STREET, WARD 12, DISTRICT 10,
HO CHI MINH CITY, VIETNAM
TEL: +84-28-3910-5945 / FAX: +84-28-3910-5947

Vietnam Hanoi Service Center
14TH FLOOR, CAPITAL TOWER, 109 TRAN HUNG DAO STREET, CUA NAM WARD,
HOAN KIEM DISTRICT, HA NOI CITY, VIETNAM
TEL: +84-24-3937-8075 / FAX: +84-24-3937-8076

INDONESIA

PT. MITSUBISHI ELECTRIC INDONESIA

Indonesia Service Center (Cikarang)
JL. KENARI RAYA BLOK G2-07A, DELTA SILICON 5, LIPPO CIKARANG - BEKASI 17550, INDONESIA
TEL: +62-21-2961-7797 / FAX: +62-21-2961-7794

MALAYSIA

MITSUBISHI ELECTRIC SALES MALAYSIA SDN. BHD.

Malaysia Service Center (Kuala Lumpur Service Center)
LOT 11, JALAN 219, P.O BOX 1036, 46860 PETALING JAYA, SELANGOR DARUL EHSAN, MALAYSIA
TEL: +60-3-7626-5032

Johor Bahru Service Center
9, Jalan Perjiranan 4/6, Bandar Dato Onn, 81100 Johor.
TEL: 07-3642250 / 2256

Pulau Pinang Service Center
25-G, Pusat Perniagaan Perdana Jaya, Jalan Permatang Rawa, 14000 Bukit Mertajam, Pulau Pinang
TEL: +60-4-510-1838 / Fax: +60-4-510-1835

THAILAND

MITSUBISHI ELECTRIC FACTORY AUTOMATION (THAILAND) CO., LTD.

Thailand Service Center (Bangkok)
101, TRUE DIGITAL PARK OFFICE, 5TH FLOOR, SUKHUMVIT ROAD, BANGCHAK, PHRA KHANONG,
BANGKOK, 10260 THAILAND
TEL: +66-2-092-8600 / FAX: +66-2-043-1231-33

MITSUBISHI ELECTRIC INDIA PVT., LTD.
Service Head office and South India Service Center (Bangalore)
CNC eXPerience Park, PLOT NO. 57/A, PEENYA PHASE 3,
PEENYA INDUSTRIAL AREA, BANGALORE 560058, KARNATAKA, INDIA
TEL : +91-80-4655-2121
Chennai Service Satellite
Coimbatore Service Satellite
Hyderabad Service Satellite

North India Service Center (Gurgaon)
PLOT 517, GROUND FLOOR, UDYOG VIHAR PHASE-IIl, GURUGRAM 122008, HARYANA, INDIA
TEL : +91-124-463-0300
Ludhiana Service Satellite
Panthnagar Service Satellite
Delhi Service Satellite
Jamshedpur Service Satellite
Manesar Service Satellite

West India Service Center (Pune)
ICC-Devi GAURAV TECHNOLOGY PARK, UNIT NO.402, FOURTH FLOOR, NORTH WING,
SURVEY NUMBER 191-192 (P), NEXT to INDIAN CARD CLOTHING COMPANY Ltd,
OPP. VALLABH NAGAR, PIMPRI, PUNE- 411 018, MAHARASHTRA, INDIA
TEL : +91-20-6819-2274
Kolhapur Service Satellite
Aurangabad Service Satellite
Mumbai Service Satellite

West India Service Center (Ahmedabad)
204-209, 2ND FLOOR, 31FIVE, CORPORATE ROAD PRAHLADNAGAR,
AHMEDABAD -380015, GUJARAT, INDIA
TEL : +91-79-6777-7888
Rajkot Service Satellite

CHINA

MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD. (CHINA FA CENTER)
CNC Call Center
TEL: +86-400-921-5130

Shanghai Service Center
NO.1386 HONG QIAO ROAD, CHANG NING QU, SHANGHAI 200336, CHINA
TEL: +86-21-2322-3030 / FAX: +86-21-2322-3000*8422
Qingdao Service Center
Suzhou Service Center
Wuhan Service Center
Ningbo Service Center
Hefei Service Center
Beijing Service Center
Tianjin Service Center
Xian Service Center
Dalian Service Center
Chengdu Service Center

Shenzhen Service Center
LEVELS, GALAXY WORLD TOWER B, 1 YABAO ROAD, LONGGANG DISTRICT,
SHENZHEN 518129, CHINA
TEL: +86-755-2399-8272 / FAX: +86-755-8229-3686
Dongguan Service Center
Xiamen Service Center

MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD. (KOREA FA CENTER)
Korea Seoul Service Center
8F GANGSEO HANGANG XI-TOWER A, 401 YANGCHEON-RO, GANGSEO-GU,
SEOUL 07528 KOREA
TEL: +82-2-3660-9631 / FAX: +82-2-3664-8668

Korea Daegu Service Center
2F KT BLDG. 8, HOGUK-RO, BUK-GU, DAEGU 41518, KOREA
TEL: +82-53-382-7401 / FAX: +82-53-382-7412

Korea Changwon Technical Center
#205, 888, CHANGWON-DAERO, SEONGSAN-GU, CHANGWON-SI,
GYEONGSANGNAM-DO, 51532, KOREA
TEL: +82-55-261-5559 / FAX: +82-55-261-5558

TAIWAN

MITSUBISHI ELECTRIC TAIWAN CO., LTD. (TAIWAN FA CENTER)

Taiwan Taichung Service Center
NO. 8-1, GONGYEQU 16TH RD., XITUN DIST., TAICHUNG CITY 40768 , TAIWAN
TEL: +886-4-2359-0688 / FAX: +886-4-2359-0689

Taiwan Taipei Service Center
11F, NO.88, SEC.6, ZHONGSHAN N. RD., SHILIN DIST., TAIPEI CITY 11155, TAIWAN
TEL: +886-2-2833-5430 / FAX: +886-2-2833-5433

Taiwan Tainan Service Center
11F-1, NO.30, ZHONGZHENG S. RD., YONGKANG DIST., TAINAN CITY 71067, TAIWAN
TEL: +886-6-252-5030 / FAX: +886-6-252-5031

MITSUBISHI ELECTRIC AUSTRALIA PTY. LTD.

Oceania Service Center
348 VICTORIA ROAD, RYDALMERE, N.S.W. 2116 AUSTRALIA
TEL: +61-2-9684-7269/ FAX: +61-2-9684-7245



Notice

Every effort has been made to keep up with software and hardware revisions in the
contents described in this manual. However, please understand that in some
unavoidable cases simultaneous revision is not possible.
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