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Introduction

(1) Read this manual thoroughly and understand the product's functions and performance before starting
use.

(2) An effort has been made to describe special handling of this machine, but items that are not described
must be interpreted as "not possible”.

(3) The contents of this manual are subject to change without notice. Mitsubishi will not be held liable for
any mistakes in the contents of this manual.

(4) If the contents of this manual are revised, the instruction manual sub-No. (*, A, B, ...) on the front of this
cover will be changed.

List of related manuals
The following manuals are available for reference.

Manual names

M60/60S Series Specifications Manual (BNP-B2210)
M60/60S/MELDASMAGIC64 PLC Interface Manual (BNP-B2211)
MELDAS MDS-C1 Series Specifications Manual (BNP-C3000)
MELDAS MDS-A/B Series Specifications Manual (BNP-B3759)
MELDAS MDS-B/SVJ2 Series Specifications Manual (BNP-B3937)

MELDAS MDS-B/SPJ2 Series Specifications Manual (BNP-B2164)



Precautions for Safety

Always read the specifications issued by the machine manufacturer, this manual, related manuals and
enclosed documents before installation, operation, programming, maintenance or inspection to ensure
correct use. Thoroughly understand the basics, safety information and precautions of this numerical
controller before using the unit.

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

When there is a great risk that the user could be subject to fatalities
A DANGER or serious injuries if handling is mistaken.

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

When the user could be subject to injuries or when physical damage
A\ CAUTION | o014 occur if handling is mistaken.

Note that even if the items is ranked as "/A\ CAUTION", incorrect handling could lead to serious results.
Important information is described in all cases, so please observe the items.

/\ DANGER

Not applicable in this manual.

/\ WARNING

1. Items related to prevention of electric shocks
/A Do not operate the switches with wet hands, as this may lead to electric shocks.

/A Do not damage, apply excessive stress, place heavy things on or sandwich the cables, as this may
lead to electric shocks.




/\ CAUTION

1. ltems related to noise

@ Always treat the shield cables indicated in this manual with grounding treatment such as cable
clamps.

/\ Separate the signal wire from the drive line/power line when wiring.

2. ltems related to installation

A\ Install the NC Card on noncombustible material. Installation directly on or near combustible material
may lead to fires.

Always observe the installation direction.
Do not install or operate an NC Card that is damaged or that have missing parts.

Do not allow conductive foreign matter such as screws or metal chips or combustible foreign matter
such as oil enter the NC Card.

The NC Card are precision devices so do not drop or apply strong impacts on them.

C > >

Do not install the NC Card where it may be subject to cutting oil.

3. Items related to connection

B

Do not apply voltages other than those indicated in this manual on the connector. Doing so may
lead to destruction or damage.

Incorrect connections may damage the devices, so connect the cables to the specified connectors.

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

When using a lamp or capacitive load, always connect a protective resistor serially to the load to
suppress rush currents.

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

Do not connect or disconnect each PCB while the power is ON,

oo @ @P

When using an RS-232C device as a peripheral device, caution will be required when connecting
and disconnecting the connector.

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.

Switch AC socket

NC Unit 4—»@:[: Device N T

RS-232C —

4. ltems related to battery

O ifthe battery voltage drop warning alarm occurs, the programs, tool data and parameters could be
damaged. Thus, reload each data with the input/output device after replacing the battery.

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

/\ Dispose the spent battery according to local laws.
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1. OUTLINE

1. OUTLINE

This manual explains the items required for installing and connecting the MELDAS60/60S Series.
Read this manual thoroughly and understand the product's functions and performance before starting

use.
This manual assumes that all functions are added, but the actually delivered device may not have all

functions.



2. CONFIGURATION
2.1 System Configuration List

2.1.1 M64A/M64 System Configuration List

2. CONFIGURATION
2.1 System Configuration List

(21989 LpHS) (010 “4@ndwioo [euosiad)
i 80IA8p OgEC- ww_\ s
\F\\

NI OQAPe 3
Aiddns Jamod 2982 OZgT-SY
|ewsaxg
| —

{1 X J0193ULGD LUONEDIUNWWOD
‘| x 10199uu0d A[ddns Jamod W8] UOIEDIUNWWOD) x\\ 21982 112dvNod
(1 Jojeuiwa) yun o7l Hun O/ 8seg) ]
(Z X 10193UU0D UOIEDIUNWWOD ‘| X J0}0auuod Ajddns Jamod Jiun Qy| ajoway) ¥ L 4 )
*S)un BUIMO|[0) BU) YIIM PIEPUEJS € SE PASO[oUs BJe SI0J0aUL0D (
(21920 0z14/219e0 0504)

“Jlun |0JJUOD 8Y} O) UDIIOBUUOD JOJ 8|qeo Jo sadA) Buimojjo) ay) asedaid (g uolels 1Se| 0} JosUU0D
(*saxe s|dninw BuNdaULO USYM JUN SALP YoES JO SUONEDIoads ay) 0] Jojay) LY
Jojow ayj 0} m_.:_ukcoum SI9IP JuNn SALP 8y} 0} UOI}O8UUOD JO) B|qeD By | AN ;_O«mC_E‘_Wpﬂﬁ
“yoes SiXe Jojow Jun o/t
s|pulds pue oAlas auo yum uonelnBiyuoo walsAs ay) Jo sjdwexs ue sisiyL (| :
suoynesaig (31980 LFHS)
918 09| B|qED | OEH/008H-YNI4 -
Jeuiwal 919ed Llgd-vNo4d
Jojow sjpuldg Jojowoonisg 21900 2804 3192 220/120/0204
- ¢ el
] » Tl =
Y © %mm
= W.l-d HTANVH ‘_ESmcmm
Jojeuiwie) L) as|nd [enuejy
8|qe0 SAUQ — o nun o1
> % ewoo
g mc_ﬂmoh A1a/11a v\
T OVA00Z 8 — - v 8|82 LOEH/006H-YNOA | -5)5 ¢
WL~V uo pajesul 2 o5 g 218O0OLXA-vNo4d o_«wc_%m_m
s11aydwe Aaneq o 3 319e0 Jojpsleg E jun QJ| syouwsy jy
o i o0k oUL a g plHE——— cm, A
(suoneoyoads 2 ° s ena an al9e9 0204 /\k/
anien ainjosqe) S Ees U o rElee A ah__ on>vm s pedD/EedD —a)—
SIXe |eu) 0} 109U 8] ﬁ., P J a19e0 Aiddns Jamod |ddns JaMot ,cujﬂ edD/ee >/\
g A‘ |leusaxg @ CIEN]
O-18-vno4 @ OVA002 4 A’ 919e2 | 0£d/00€d-YNOd
Jun Aayeg 4/ - €ND L3 ‘,m WLlv % —0~ 00—
(-oads waisAs uonoaiep —-. >\ 5 = Jojeullwia) uoides sALQg % o o
‘sod aAle|al J0} palinbal) m._”ZU/ @ m_, o O
SIXe [eul) 0} JoBULOD (61080 000M-YN9) Sllei) (81980 000M-¥NO4) 4// 1081U0D
WLV 5 31980 L 2HS M = i
S_mc_EkEEﬂHA 'm\; a|qes —waﬁ., @ @ '@%m [ |- OSPXa-9no4  ced1edd mhﬂoﬁﬁ
i) / - -
uoNeas aaIa gIND VIND TAS/TAS 0gexa-anod
VIND dIND jun Q/| sseg
O0O-erds-g-san OO-zrAs-g-san mmmﬂrmpwwwwwo N H_M
Jun o (81989 L pHS) Jiun sALIp m_UC_Qw Jiun 8ALIp OAIBS SNOUOIYOUAS 91980 L H0/0F04 (K]
X8U 0L 21980 1124-¥No4 (319e0 | #HS)
© %mu [IEATS <30%\#© pu .
< ( 3 3
) ot it \\ N T -G)-g- Py g
_ A _H_M < 89-G1-€-¥013SO 3
@@= [6 19pOOUS Paa) 9|90 L #0/0¥04 g m 21980 014 0
uoness ise| 0} «ooccoo? SOUD SNOUOJYOUAS @ ' = — \H\ »_Mum‘%mmw
WL-d % \ TON o
= CONA oEU HNE
_Emc_E_mﬁlUm\\M\ <
nn o1 . P 3|qe2 0204 o ~
7 ond Pec) H%Mo 0004-¥NO4) i; 01980 0204 ©
= I T.u © = 19e0 | ZHS zam| A3 NI OQAre
Bl x5 NIOGAYE f 0 -4 L 9 >Eq;w Jamod:
NIDA Ajddns Jamod J (=4 @ |eusslxg
‘0}@ “Y¥oo|q |eusaxy XNV
Jeuiwial
v Am_gmo 0004-¥NOd) (suojeoypads
= = NI QAP , 2l9E LZHS on
Keloy = Cm@ = Aiddns Jamod — R
520058 e von
euog|  *19F0 10EH/00EH VNS 500800 108/0054-YNO4 w™nv XNV
859009 .
oooooa i ) o s|qeo jowsyig
oo 88503 1] fp—i [ f i adauiss
aulyoe N °
{
1T R (nOv'vOv'NOY) vis®d d [d)
Harma o\ 219 0140/001.LO/0LAT/00LATVNOS | M_Woﬁoﬁo\,«@u\e_ﬁvo\g@m‘, SLY 03STIN LLONN-9NO4
‘018 OO LXA-YND4 €ENNA/ZELNa-9No4 N 1641UG
Jun Q/| soway |eUILI8) UolBOIUNWWOYD jiun joluod

-2



2. CONFIGURATION
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2. CONFIGURATION

2.2 List of Configuration Units

2.2 List of Configuration Units
2.2.1 Control Unit
(1) Control unit

Type Function Configuration element Details
FCU6-MUO011 | M64 control unit set Main control card (HR113) Export Trade Control Ordinance and
FCAB4A-B, FCA64-B system | 24V input power supply card (HR083) | Foreign Trade Ordinance
compatible unit Communication card (HR531) noncompliant unit
Case set
FCU6-MUO015 | M64 control unit set Main control card (HR113) Export Trade Control Ordinance and
FCAB4-P (optical) system 24V input power supply card (HR083) | Foreign Trade Ordinance
compatible unit Communication card (HR541) noncompliant unit
Case set
FCU6-MUO021 | M65 control unit set Main control card (HR114) Export Trade Control Ordinance and
FCAB65-A, FCA65-P1 system | 24V input power supply card (HR083) | Foreign Trade Ordinance
compatible unit Communication card (HR171) noncompliant unit
Case set
FCU6-MU023 | M65 control unit set Main control card (HR114) Export Trade Control Ordinance and
FCAB5-P1 (optical) system |24V input power supply card (HR083) | Foreign Trade Ordinance
compatible unit Communication card (HR541) noncompliant unit
FCA65V-P1 (optical) system Case set Use when there is no high-speed
compatible unit program server function
Use FCU6-MAO031 when server
function is provided
FCU6-MU032 | M64AS/64S/65S control unit | Main control card (HR116) Export Trade Control Ordinance and
set 24V input power supply card (HR083) | Foreign Trade Ordinance
FCAB4AS/64S/65S system | Communication card (HR171) noncompliant unit
compatible unit Case set M64AS is used as a set with
FCU6-HR410
M64S is used as a set with
FCU6-HR411
MB65S is used as a set with
FCU6-HR415
FCU6-MAO031 | M66/M66S control unit set Main control card (HR146) Export Trade Control Ordinance and
FCAG66-A/FCAB6S system 24V input power supply card (HR083) | Foreign Trade Ordinance
compatible unit Communication card (HR171) compliant unit
Case set M66S is used as a set with
FCU6-HR415

(2) Control unit options

interface)
Mounted into control unit's
extension slot

Type Function Configuration element Details

HR513 External PLC link Il (bus Control card (HR513) Dedicated for MELDAS60/60S
connection, interface) series
Mounted into control unit's Type connected to MELSEC
extension slot A1S, AON, AOA, AOU Series

HR571 External PLC link | (M-NET | Control card (HR571) Dedicated for MELDASG60 series

Type connected to MELSEC
AJ71C22 unit (serial link)

FCUG-EP203-1

(1) High-speed program

server

(2) Data input/output
Ethernet communication

[ IC card j

Control card for IC card (HR831)
Communication card for Ethernet
(HR832)

Connection cable

(1) Dedicated for MELDAS64S/
65/65S5/66/66S

(2) Dedicated for MELDAS60S
series

ATA memory card interface +
Ethernet interface

HR576

CC-Link card

Control card (HR576)

Dedicated for MELDASG60S series




2. CONFIGURATION

2.2 List of Configuration Units

2.2.2 Communication Terminal

Type Function Configuration element Details
FCU6-DUT32 |10.4-type monochrome LCD | 10.4-type LCD, Escutcheon Used as a set with FCUA-KB20.
display unit (separated type) | Control card (RX215) Control card 24VDC input
FCU6-DUN22 | 8.4-type color LCD unit 8.4-type LCD,Escutcheon Used as a set with FCU6-KB022
(separated type) Control card (HR213) Control card 24VDC input
FCU6-DUN33 | 10.4-type color LCD display |10.4-type LCD, Escutcheon Used as a set with FCUA-KB20.
unit (separated type) Control card (RX215) Control card 24VDC input
FCUA-LD100 |7.2-type monochrome LCD |7.2-type LCD, Escutcheon Control card 24VDC input
liquid crystal (integrated Control card (RX213), Key switches
type)
FCUA-LD10 |7.2-type monochrome LCD |7.2-type LCD, Escutcheon Used as a set with FCUA-KB20.
display unit (separated type) | Control card (RX213) Control card 24VDC input
FCUA-EL10 |9.5-type EL display unit 9.5-type EL, Escutcheon Used as a set with
(separated type) FCUA-KB10/KB12.
Control card EL common 24VDC
input
FCUA-CT100 |9-type monochrome CRT + [9-type monochrome CRT, Escutcheon | Control card 24VDC input
communication terminal Control card (RX211), Key switches CRT section 100VAC input
(integrated type, machining
center system sheet)
FCUA-CT120 |9-type monochrome CRT + | 9-type monochrome CRT, Escutcheon | Control card 24VDC input
communication terminal Control card (RX211), Key switches CRT section 100VAC input
(integrated type, lathe
system sheet)
FCUA-CR10 |9-type monochrome CRT 9-type monochrome CRT, Escutcheon | Used as a set with
communication terminal FCUA-KB10/KB12.
(separated type) Control card 24VDC input
CRT section 100VAC input
FCUA-KB10 | Communication terminal Key switch Used as a set with FCUA-EL10 or
(separated type, machining | Control card FCUA-CR10.
center system sheet)
FCUA-KB12 | Communication terminal Key switch Used as a set with FCUA-EL10 or
(separated type, lathe Control card FCUA-CR10.
system sheet)
FCUA-KB20 | Communication terminal Key switch Use as a set with FCU6-DUT32/
(separated type, machining DUN33 or FCUA-LD10
center system sheet)
FCUA-KB021 | Communication terminal Key switch Use as a set with FCU6-DUT32/
(separated type, machining DUN33
center system sheet) KB20 with changed outline
dimensions
FCU6-KB022 | Communication terminal Key switch Used as a set with FCU6-DUN22
(separated type/machining
center system sheet)
FCUA-KB30 | Communication terminal Key switch Use as a set with FCU6-DUT32/
(separated type, lathe DUN33 or FCUA-LD10
system sheet)
FCUA-KB031 | Communication terminal Key switch Use as a set with FCU6-DUT32/

(separated type, lathe
system sheet)

DUN33
KB30 with changed outline
dimensions




2. CONFIGURATION

2.2 List of Configuration Units
2.2.3 Base I/O Unit
Type Function Configuration element Details
FCUGB-DX350 | Sink input + sink output | 1/O card (HR325) DI/DO input/output sink input 48 points + sink
base 1/O unit Aluminum panel for panel output 48 points
installation Synchronous feed encoder interface 1ch, Skip
Additional I/O card (HR211) |input 8 points
Remote I/O unit interface 2ch
Servo drive unit interface 2 part systems
RS-232C device 1ch, manual pulse generator 3ch
FCU6-DX351 | Source input + source 1/0 card (HR335) DI/DO input/output source input 48 points +
output Aluminum panel for panel source output 48 points
base 1/0O unit installation Synchronous feed encoder interface 1ch, Skip
Additional I/O card (HR211) |input 8 points
Remote I/O unit interface 2ch
Servo drive unit interface 2 part systems
RS-232C device 1ch, manual pulse generator 3ch
FCUG6-DX450 | Sink input + sink output | 1/0 card (HR327) DI/DO input/output sink input 64 points + sink
base 1/0O unit Aluminum panel for panel output 64 points
installation Synchronous feed encoder interface 1ch, Skip
Additional I/O card (HR211) |input 8 points
Remote I/O unit interface 2ch
Servo drive unit interface 2 part systems
RS-232C device 1ch, manual pulse generator 3ch
FCUG6-DX451 | Source input + source 1/0 card (HR337) DI/DO input/output source input 64 points +
output Aluminum panel for panel source output 64 points
base 1/O unit installation Synchronous feed encoder interface 1ch, Skip
Additional I/O card (HR211) |input 8 points
Remote I/O unit interface 2ch
Servo drive unit interface 2 part systems
RS-232C device 1ch, manual pulse generator 3ch
FCUG6-HR377 | Source input + 200mA 1/0 card (HR377) DI/DO input/output source input 64 points +
source output Reinforcing fitting source output 64 points
base 1/O unit Synchronous feed encoder interface 1ch, Skip
input 8 points
Remote I/O unit interface 2ch
Servo drive unit interface 2 part systems
RS-232C device 1ch, manual pulse generator 3ch
FCUG6-HR378 | Source input + 200mA 1/0O card (HR378) DI/DO input/output source input 64 points +
source output Reinforcing fitting source output 64 points
base I/0 unit Synchronous feed encoder interface 1ch, Skip
Common separated, with input 8 points
output protection fuse Remote I/O unit interface 2ch
Servo drive unit interface 2 part systems
RS-232C device 1ch, manual pulse generator 3ch




2. CONFIGURATION
2.2 List of Configuration Units

2.2.4 Remote I/O Unit

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

2.2.5 Scan /O Card

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

2.2.6 Extended I/O Card

QY231 Sink/source input + source QY231 Sink/source input 64 points + source output 48
output points




3.1

3. INSTALLATION
General Specification

3. INSTALLATION

3.1 General Specification

(1) Environment conditions in control part

Unit name Control unit
Type FCU6-MU011/MU015/MU021/MU023/MU032/MA031/MA034
Ambient During operation 0to 55°C
temperature | pying storage —20 to 60°C
. ; . Long term, to 75% RH (with no dew condensation)
ﬁlznn?ilgi?; During operation Short term, to 95% RH (with no dew condensation) (Note 1)

During storage

to 75% RH (with no dew condensation)

Vibration resistance

4.9m/s? or less (during operation)

Shock resistance

General specifications

29.4m/s” or less (during operation)

Working atmosphere

No corrosive gases, dust or oil mist

Power voltage

24VDC+5% Ripple +5% (P-P)

Instantaneous stop tolerance time

Depends on the specifications of the 24VDC power supply used.

Power
specifications

Current consumption

1.5A

Heating value

20W (Standard specification)

Mass

1.1kg

Unit size

Refer to Appendix.

(Note 1) The period is within one month.

(2) Environment conditions in electric cabinet

During storage

Unit name Base I/O unit
Type FCU6-DX350/351/450/451 FCU6-HR377/378
Ambient During operation 0 to 55°C
temperature | pying storage —20to 60°C
. ; . Long term, to 75% RH (with no dew condensation)
ﬁlTthl)ilgirt])tl During operation Short term, to 95% RH (with no dew condensation) (Note 1)

to 75% RH (with no dew condensation)

Vibration resistance

4.9m/s? or less (during operation)

Shock resistance

General specifications

29.4m/s” or less (during operation)

Working atmosphere

No corrosive gases, dust or oil mist

) 24VDC+5%

S | Power voltage .

T 9 Ripple +5% (P-P) 5VDC15%

[S]

(e} = 24V 13A (Note 3)
a'c . 24V 1.2A (Note 2) .

:J%)_ Current consumption 24V max. 5.0A (Note 3) g(\a/cif?u(r\:\ilgen using as
Heating value Max. 30W (Note 3) Max. 50W (Note 3)
Mass 2kg
Unit size Refer to Appendix. | 195mm (W) x 280mm (H)

(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. INSTALLATION

3.1 General Specification
Unit name Communication terminal
FCUA-CT| FCUA- | FCUA- | FCU6- | FCUA- | FCUA- FCUA- | FCU6-DUT32
100/120 | CR10 | EL10 | DUN22 | KB10/ |KB20/30| LD10/100 | FCU6-DUN33
Type KB12 | FCUe6-
KB021/
022/031
Ambient | During operation 0 to 55°C 0to 50°C
tempe- | puring storage
[2] o o
£ |rature —20to 65°C —20to 60°C
§ Ambient During operation Long term, to 75% RH (with no dew condensation)
5 thmilgi?y Short term, to 95% RH (with no dew condensation) (Note 1)
:,i During storage to 75% RH (with no dew condensation)
‘® | Vibration resistance 4.9m/s’ or less (during operation)
()
$ [Shock resistance 29.4m/s” or less (during operation)
o Working atmosphere No corrosive gases, dust
Power noise 1kV (P-P)
Single-phase
100 VAC t0 115 VAC
g S0a0Hz 155 24VDC+5%
o 50/60Hz +5% +5%
§ Power voltage Ripple +5% (P-P) Ripple +5% (P-P)
= 24vDC |
:1%’_ +5%
5 Instantane_ous stop 20ms or less
% tolerance time
o
. 100V, 0.4A| 100V, 24V, 24V 24V,

Current consumption 24y, 06| 0.4A 0.9A 0.9A 0.6A — 24V, 0.9A | 24V, 0.9A
Heating value 55W | 40w | 20W 16W | 15W — 20W 20W
Mass 4.8kg | 4.2kg | 1.2kg | 2.5kg | 0.7kg | 0.4kg 1.2kg 1.8kg
Unit size Refer to Appendix.

(Note 1) The period is within one month.
Unit name Remote 1/O unit
Type FCUA-DX100 FCUA-DX110 | FCUA-DX1200 | FCUA-DX140
Ambient | During operation 0to 55°C
tempe- | puring storage
2] o
£ |rature —20 to 65°C
§ Ambient During operation Long term, to 75% RH (with no dew condensation)
g hTmi'gi? Short term, to 95% RH (with no dew condensation) (Note 1)
% Y During storage to 75% RH (with no dew condensation)
‘® | Vibration resistance 4.9m/s® or less (during operation)
(]
S [ Shock resistance 29.4m/s or less (during operation)
o Working atmosphere No corrosive gases, dust
Power noise 1kV (P-P)
_ _é Power voltage 24VDC+5% Ripple 5% (P-P)
%_S Instantaneous stop .
a ‘5| tolerance time
(]
2| Current consumption 24V 0.7A (Note 2) 24V 1.5A (Note 2) 24V 0.7A (Note 2)
Heating value Max. 25W (Note 3) Max. 30W (Note 3) Max. 30W (Note 3)
Mass 4709 5709 | 5909 5509
Unit size Refer to Appendix.
(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.
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3. INSTALLATION

3.2 General System Diagram

3.2 General System Diagram

3.2.1 M64A/M64

R ST 3-phase200VAC to 230VAC
-15%, +10%
HE? Circuit protector

B
1

\ Insert when required h

Communication terminal
CT100/CT120/DUT32/DUN33/LD100/LD10/CR10/
KB10/KB12/KB20/KB021/KB30/KB031

Remote I/O unit
DX1[J

”I] : Operation :

OT release switch EMG

mtpm RN

panel |
oo [ ) |
- DCIN RIO1RIO2f""  "——=————
CROZ CRO i% MC link B
terminator
R-TM
24vDC>—{FO701 54y ¢ >-FO70. R211
To nextremote 1/0 unit
Power supply Communication card
HR083 HR531
o+ r - [©] FUABAA, FCAB4: FCUB-MUO11+FCU6-HR412

To next remote /O unit

F1200 Control unit
u "
"
! AUX2
: [
24VDC r
Stabilized _|24v|3c AUXL CF11_CF10 ©
power supply
u
SH21
(RO00) FO50 | FO10
Base I/O unit é CF10 i_ ___________ 1:
| RS-232C
CF11 sI0 D F032 | @ device :
e ____
Manual pulse
HANDLE D F020/F021/F022 6}' generator
FCUA-HD60
R301 ( Machine electric |
CFalto 34| ) | Cabinet e !
Synchronous feed
ENC D FO40/F041 °@° encoder
~  OSE1024-3-15-68
24vpc >0 peiy F101 E Skip signal
SKIP D Max. 8 points
Sv1 SV2 RIO1 RIO2 ©
O o,
Machine control relay/contact
Remote /O unit  f|L__1"> X"~~~ ~ [
SH21 DX100 ] I ®- ——
(RO0O) R211 ] | | ®- T |
DCIN RIO1 RIO2 Il @ @t a
v \j R211
To servo drive unit 24vDC >—F070 ? \

MC link B terminator
R-TM

* The R200 cable can also be used for the +24V power supply cable FO70.
The R0O0O cable can be used for the servo drive unit's communication cable and communication
terminal's communication cable SH21.
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3. INSTALLATION
3.2 General System Diagram

3.2.2 M64AS/M64S/M65/M65S/M66/M66S

B

RST 3-phase 200VAC to 230VAC
-15%, +10%

Circulit protector

@ﬁl\

Insert when required |

OT release switch EMG
—- ?(D EMG
i
1
F120
U
24VvDC
Stabilized

power supply
2]

Communication terminal
CT100/CT120/DUT32/DUN33/LD100/LD10/CR10/DUN22(Note 1)/
KB10/KB12/KB20/KB021/KB30/KB031/KB022(Note 1)

0 0 BBAsss

[ B

oooff

o coooooccexm o 2 °

Remote I/O unit

DX1[]
DCIN RI101 RI02

T T |
|] I Operation |
panel

CR02 CRO1 fiﬁ R211 ] MC link B
terminator
F070 R
24VDC>— 24vpc>-F070] R211
SH21 (R0O00)
To nextremote I/O unit
i Ethernet
, Control unit IC | M65: FCUE-MUO2L communication
<upply Optionsbt card | M64IS/MB5S: FCUBMUO32  device
HRO83 RT2 RTL , M66/M66S: FCU6-MA031 10BaseT
ol- -~ & I ©] 100BaseTX
-: oo IC card Z
X l: |: (HR831) s |le
" oon Ethemet | |[33]|5
nnn (HR832) | ||E1Es
[ 25|25
S
| ©
] ] [N
! :: ooy AUX1AUX2
1 |
DC / cri1criol) %
/ ! i :
c cati u Basic configuration
i 7 :

FO050| FO10

FCA65 :FCU6-MU021+FCU6-HR412
FCA66 :FCU6-MU021+FCU6-HR412
FCAG64AS: FCU6-MU032+FCU6-HR410
FCA64S : FCU6-MU032+FCU6-HR410/FCU6-HR450
FCA65S : FCU6-MUO032+FCU6-HR411/FCU6-HR451

FCA66S : FCU6-MA031+FCU6-HR415/FCU6-HR455

To next remote I/O unit
MC link B teminator

Base I/O unit é CF10 T T T T ‘I
|
|
F032 | RS-232C
CFi1 SlOD 1 @ device :
i I
Manual pulse
HanDLE[) FO20/F021/F022 @ Senorator
FCUA-HD60
R301 | Machine electric |
CF31to34 D | cabinet | \
= ) Synchronous feed
ENC D FO40/F041 ﬁ@ ) o o
FO70 OSE1024-3-1568
24vDC>—"H paIN F101 E Skip signal
SKIP D Max. 8 points
Sv1 SV2  RIO1 RIO2
U y
; Machine control relay/contact
Remote l/Ounit NIl [T <"~"~"~——~ |
SH21 DX1010 ] I '®_ —
(RO0O0) R211 _®_ -
DCIN RIO1 RIOZ ——————— -
v ¢
. . 24VDC> FO070 ? R211 —>
To servo drive unit

R-TM

* The R200 cable can also be used for the +24V power supply cable FO70.
The R0O0O cable can be used for the servo drive unit's communication cable and communication
terminal's communication cable SH21.

(Note 1) FCU6-DUN22 and FCU6-KB022 cannot be used with M65/M66.
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3. INSTALLATION
3.2 General System Diagram

3.2.3 Example of Connection when Using V1/V2/SP for Drive Section

3-phase 200VAC to 230VAC

RST
i XXX Cirquit protector
Connect to base I/0 unit
,\, MC
Note (1)
H (Absolute position detection
I Servo drive unit Spindle drive unit system specification) :
: MDS-[]-V1/V2-[1[] MDS-[J-SP-000J |
| Note (2) |
|
: SH21 cable [CNlA oNiB ] D SH21 cable :] DCNlA oNiB D SH21 cable GD L?rz?itttery |
| |
| |
| |
| CN4 Dﬂ CN4 :
| - MDS-A-BT-4 (3/4-axis) |
[ L+ | o O|L+  |MDS-A-BT-2 (2-axis) |
' L- |o O | L-
[ (11| & Lo 111 |MDS-BTCASE !
| -
| L21 | C =0 |21 |MR-BAT :
: AC servomotor Spindle motor ) MC1 |
: o|U Ol U :
| oV IM O |V |
| oW oW :
| ol|E O|E Power
| 3 |
| u% u/_)_/ supply unit :
e
| [D---(]| en2 o cNs L1L2L3E I
! o eHD---dI o 000 |
: gllotor end 9 /71 i — |
etector U u
| |
| /7]7 S NN |
| G VY |
\ | |
: RN |
' ‘ I
: %%% AC reactor B-AL |
|
: | .
1 I
} |
| |
\ )
~ 4

(Note 1) The drive section connection will differ according to the configuration of the servo drive unit
and servo motor being used.

(Note 2) The R0O0O cable has the same specifications (connector types and connections) as the SH21
cable.

(Note 3) When connecting the spindle drive unit, set the axis No. to the value after the last servo axis.

(Note 4) Connect the power supply unit to the final axis where a battery unit or a terminator is
connected.

/A\CAuTION

/\ Separate the signal wire and drive line/power line when wiring.
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3. INSTALLATION
3.3 Heat Radiation Countermeasures

3.3 Heat Radiation Countermeasures

Please refer to following method for heat radiation countermeasures.

7 Example of heat radiation countermeasures ~

<Hypothetical conditions>
(1) Average temperature in cabinet : T <55°C
(2) Cabinet peripheral temperature : Ta < 0°C to 45°C
(3) Internal temperature rise value : AT = T-Ta (max) = 10°C

Procedures for heat design and verification <Supplement>
(1) Refer to "3.1 General Specification” for

Calculate total heat radiation of each the heat gen_erated _by each unit.
mounted unit (W) (2) Enclosed cabinet (thin steel plate)
v cooling capacity calculation equation
Calculate cabinet’s cooling capacity W1=UxAxAT
w1 U: 6W/m?* x °C
... with internal agitating fan
4WIm?* x °C

Comparison of W and W1 ... without internal agitating fan

A: Effective heat radiation area (m?)
AT: Internal temperature rise value (10°C)
(Area where heat can be radiated from cabinet)

| Selection of heat exchanger |

<Caution>
— Mounting design | When calculating the effective heat
\]/ radiation area,do not include the parts
Collection of internal temperature rise] that contact other objects.
distribution data (3) Points of caution for heat radiation
v countermeasures when designing

mounting state

* Consider convection in cabinet
(eliminate heat spots)

* Collect hot air at suction port in heat

AT £10°C

AT>10°C

Improvements — exchanger cabinet.
(4) Criterion for internal temperature rise
\[/ distribution data
( Completon ] AT (average value) < 10°C

ATmax (maximum value) < 15°C
R (inconsistency ATmax — ATmin) < 6°C
(Evaluate existence of heat spots) y

1-13




3. INSTALLATION
3.3 Heat Radiation Countermeasures

The following shows an example of heat radiation countermeasures for the operation box. Because heat
will accumulate in the upper portions of the communication terminal, install an agitating fan as required.

<Operation box outline example (provisional)>

¢ L A Heat radiation area (A):
Om,muln'cat'on 7, except front, bottom surface
termina L ! E A=0.6x 0.12+0,6 x 0.5+0,12 x 0.5 x 2
@ 0 < =l I . i (Top surface) (Rear surface) (Both sides surface)
Sooeew | ) 417
G0 OO0 . 2.
0 = = 0.49 (m")
o0 Oe6l fre)
EI EIIII o
@@g@ (Agitating fan) Heating value (W)
— =
=SS - « Power capacity = 24V x 5A = 120W
* Power consumption = 24V x 3A = 72W
(Typ)
« Heating value
Front part — _ Power consumption .
= — — Power consumption
Power efficiency
_ 72
=07 72
129 = 31 (W)
600

<Examination of agitating fan necessity>

1. Temperature standard

(1) Temperature standard in cabinet T <55°C (10.4-type LCD -:- 50°C)
(each unit peripheral)

(2) Cabinet peripheral temperature Ta = 0 to 45°C (10.4-type LCD -+ 40°C)
(3) Internal temperature rise value AT =T — Tagmay = 10°C

2. Cooling capacity of operation box (W1)

W1=UxAXAT
AT = Internal temperature rise value (10°C)
U = 6W/m?°C <with internal agitating fan>
AW/m?*°C <without internal agitating fan>

A = Effective heat radiation area (m?

(1) With internal agitating fan © W1=6x0.49x10=29.4W = 31W—AT= 10.5°C

(2) Without internal agitating fan : W1 =4 x 0.49 x 10 = 19.6W<31W—AT= 15.8°C
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3. INSTALLATION
3.4 Noise Countermeasures

3.4 Noise Countermeasures
3.4.1 Connection of FG (Frame Ground)

The frame should basically be grounded at one ground point.
Connect the control unit and base I/0 unit's OV (RG) to the FG on the +24V stabilized power supply side.

Communication terminal

FCU6-DUT32 (Example)

FCUA-KB20/KB30 n - 9
e} [0}
O O
FG cable
12
e} O
Control unit
(24VF§)2C20(1 bclzl)ble FCUs-MuoOO/MA0OO
3] CBUS CBUS 2 E
E\’E‘;p FG cable
Al o= §
R220 cabl .
(24VDCCcaablg J'E‘-I'L
R220 cable
(24VDC cable)
Base /O unit
FCU6-DX30O0O/DX400/HR377/378
B o o 3 ;\-'-u
<, !
i | o HR3OIOA FG cable
Lopl @ [Tttt ' o[ S
(] AR
NI
FG cable \\'

AC input

Stabilized power supply

Main grounding plate
for electric cabinet O O O . . . .
U

I-15



3. INSTALLATION
3.4 Noise Countermeasures

3.4.2 Shield Clamping of Cables

The shield cable connected to the control unit, base 1/O unit, servo drive unit and spindle drive unit must
be connected to the ground by using clamp fitting to stabilize operation while preventing malfunctioning
due to noise.

( Example of connection with clamp fitting \

Shield

/ﬁJ/xﬂ?

Wiy

Cable

Clamp fitting Unit

Grounding plate
\ / Cable

1 L Less than|0.8m
Main grounding Shield
plate

O &® O O
Clamp/

(1) Peel part of the cable sheath and expose the shield as shown in fitting
the drawing.
Press the exposed part against the grounding plate with the
cable clamp fittings.
(2) If the cable is thin, clamp several together in a bunch.
(3) Use adequate force when tightening the cable so that the wire
material is not damaged.
(4) Connect each grounding plate together and ground them at one
point.

-~

Grounding
plate

\ Refer to Appendix 1.17 about the outline drawing of clamp fittings and grounding plate. }
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3. INSTALLATION
3.4 Noise Countermeasures

3.4.3 Connecting Spark Killers

Connect a spark killer on the coil or contact in parallel for noise countermeasures.
Use spark killers which are 0.033 to 0.1pF, 10 to 120Q.

Contact

L ]

killer

Coil

193]

[ yreds

m
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3. INSTALLATION
3.5 Installation

3.5 Installation

Each unitis installed in the sealed structure cabinet as a principle. Before installing into the cabinet, refer
to the following drawing and secure sufficient space allowing for each unit's heat dissipation and cable
wiring lead-in space.

(1) Install each unit vertically so that the front is visible.

(2) Provide sufficient space allowing for each unit's heat dissipation and cable wiring.

{Top)

T T T T T 7T,

100mm or mare
{heat dissipation allowance) Servo drive unit
_ Remote /O unit Spindle drive unit
Caontrol unit -
I(II'; IIIIIIIIIII
[©] ors GRS 2 1)
50mm
or more DPEMN-
m ) 9 & &
; s
150mm or more ‘ ‘ 13Qumm or more
{heat dissipation, I I (heat dissipation,
wiring allowance) 10mm 10mm 1amm 15mm _wiring allowan ce

Base 170 unit or more of more  or more or more
{wiring allowance) (wiring allowance)

RN A S SIS S S SIS IS S AL,

Electric cabinet's duct or bottom surface

R

[
100mm or more

(WWiring allowance)

'
e e o o e o o o

{(Bottom)

S
A A

NN

/A\CAUTION

A\ Install the control unit and communication terminal on noncombustible material.
Installation directly on or near combustible material may lead to fires.

/A Always observe the installation direction.

/\ Do not install or operate a control unit or communication terminal that is damaged or that
has missing parts.

/A The control unit and communication terminal are precision devices so do not drop or
apply strong impacts on them.
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3. INSTALLATION
3.6 Connection of M64AS/64S/65/65S/66/66S FG

3.6 FG Connection of M64AS/645/65/655/66/66S
The communication card HR171 used with the M64AS/64S/65/655/66/66S must be connected to a

dedicated FG wire separate from the control unit FG. Refer to the FG cable drawing and separately
connect to the HR171 card FG terminal TFG.

O] )

A Control unit FG

I

:l HR171 FG

Connect to the FG
@ terminal block with the
shortest distance.

HR171 card FG cable assembly drawing

Protection tube or connector housing
AMP: 171809-2 (black)

14
) —O

Crimp terminal

Recommended terminal type:

AMP 250 Series tSetlﬁcttaccc_)rdilng
170232-2 (for AWG 20-14) b? kebermma ]
170234-2 (for AWG 12-10) ock being used.

HR171 applicable tab shape

¥0. 8+0. 025
)
6.2
[ l V0.9
®2 R
N 9.6
5.0
)
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4, CONTROL UNIT
4.1 Outline of Control Unit

4. CONTROL UNIT

4.1 Outline of Control Unit

The installation methods for the control unit are common for all series. Select the optimum NC system
that matches the application from the various types of units.

(o] B o] B

("] |
- J \ J
VT VT
MELDASG64/64A control unit MELDASG64AS/645/65/65S/66/66S
control unit

4.1.1 Configuration of Type

Control unit
FCU6-MUO011

011: MELDASG64 (FCA64-A/64-B system compatible)

021: MELDASG65 (FCA65-A/65-P1 system compatible)

031: MELDAS66/66S/66-P1 (FCA66-B/66S/66-P1 system compatible)
032: MELDAS64AS/64S/65S (FCAB64AS/64S/65S system compatible)
015: MELDAS64 (FCA64-P1 system compatible)

023: MELDAS65/65V (FCA65-P1/65V-P1 system compatible)

034: MELDAS66 (FCA66-P1 system compatible)

I~ MU: Control unit

(Not subject to Export Trade Control Ordinances, or Foreign Trade Ordinance)
—— MA: Control unit

(Subject to Export Trade Control Ordinances, or Foreign Trade Ordinance)

—— M60/M60S Series

4.1.2 Features of Each Unit

Control unit Features

FCU6-MUO011 |Control unit for MELDAS64

FCU6-MUQ021 | Control unit for MELDASG65 (High-speed program server compatible unit)

FCU6-MUQ032 | Control unit for MELDAS64AS/64S/65S (High-speed program server compatible unit)

Control unit for MELDAS66/66S (High-speed program server compatible unit)

FCUB-MAO31 Subiject to Foreign Trade Ordinance Laws.

FCU6-MUOQ15 | Control unit for MELDASG64 (Special for optical communication)

Control unit for MELDAS65/65V (Special for optical communication, unit when

FCUB-MU023 high-speed program server function is absent.)

Control unit for MELDASG66 (Special for optical communication, unit when high-speed
FCU6-MU034 | program server function is absent.)
Subiject to Foreign Trade Ordinance Laws.
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4. CONTROL UNIT

4.2 FCU6-MUO011 Control Unit (MELDAS64 compatible)

4.2 FCU6-MUO011 Control Unit (MELDAS64 compatible)

The FCU6-MUO011 unit is explained in this section.
This unit is the NC control unit for the MELDAS64/64A.

4.2.1 Names and Functions of Each Section

©)

@)

@

No.

Connector name

Front view
q B
Bottom view
IrI1I :
L&

Function explanation

)

)
®)

4

@)
@)
®)
(4)
®)
(6)
(@)

Accessories

DCIN

EMG

AUX2
AUX1
CF11
CF10
ENC2

Power input terminal (24VDC)

External emergency stop connection terminal
1/0 link connection terminal

Communication terminal connection terminal
Base I/O unit connection terminal

Base I/O unit connection terminal
Synchronous feed encoder connection terminal

Cables and screws are not enclosed with the control unit.
The FCU6-HR412 (memory cassette) is mounted in CBUS2 in the unit.
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4. CONTROL UNIT
4.2 FCU6-MUO011 Control Unit (MELDAS64 compatible)

4.2.2 Connection of Power Supply
24VDC is supplied from the "DCIN" connector at the bottom of the control unit.

Stabilized power supply peiN Ex.FCU6-MU0OO]

MC
oV
i orF | ON
M

C

/

I
—

0

FCUA-R220 cable

),

Turn the control unit power ON after turning or simultaneously with the turning ON of the peripheral
units (servo drive unit, remote /O, etc.).

If the control unit power is turned ON first, the peripheral unit will not be recognized correctly.
Select a stabilized power supply and magnetic contact that satisfy the following specifications.

=1

nnAMAAMANND
HHHHHHHHHHHHHHHHHHHHHHHH

I0ANNANNA

ma|

200VAC ﬂ

Stabilized power supply Magnetic contact
Rated voltage: 24VDC + 5% Contact rating: 250VAC/1A or more
Ripple: +5% [p-p] Operation coil: 250VAC/0.2A or more
Rated current: 24VDC, 1.5A or more No. of contacts: 3 contacts (a connection)

Select VDE Standard approved parts.
The above MC is for a 200VAC input voltage.
4.2.3 Connection of External Emergency Stop

An external emergency stop can be applied on the NC by using the "EMG" connector at the bottom of
the control unit.

Ex.FCué6-muoO

External emergency QI(‘D
<i

stop switeh : en F120 cable EMG
P [ m— ]
— ~ \
®‘

ON:Emergency stop reset
OFF:Emergency stop

NAAmAnAmIA
Ejzzjﬂ%%%%%%%%%%ﬁw

i}

Sequencing emergency stop with motor brakes

1. When supplying power from NC side 2. When supplying power from external power source
Stabilized Stabilized
power supply EMGJ\L power supply NC
o | 3 +F2avic % E’V': 2AVDC
o Foo el
™ y - ' ™ -
E ¥+ E §z1<
ol | (B el B N
7T OV(RG) 77 OV(RG)
Servo drive unit Servo drive unit
CN210 MDS-0O-vO Series

CNZ:EJ MDS-0O-vOSseries
g B 3

s rakes o

Precautions
1) When validating an emergency stop with sequence conditions, in addition to the emergency stop switch, select a
switch (SW) compatible with minute currents (5mA).

2) The GND for the stabilized power supplied to the brakes and the GND for the power supplied to the NC side
"DCIN" must be common.

3) The brake wiring differs according to the servo drive unit being used. Refer to the specifications manual of each
drive section for details.

/A\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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4. CONTROL UNIT
4.2 FCU6-MUO011 Control Unit (MELDAS64 compatible)

4.2.4 Connection of Communication Terminal

Connect the cable for connecting the communication terminal to the "AUX1" connector on the bottom of
the control unit.

CRO2 AUX1

I'j|H------”|t'I
.I SH21 cable . | Ex.FCU6-MU0 00

(FCUA-RO00 cable)

goooood
0000000

[a]
ﬁf
0o

The partner side connection destination name is "CR02". I LJIE MMHH%‘%HHJ
(The connection position differs according to the communication terminal.) = WﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬁHHH

4.2.5 Connection of Base I/O Unit

Connect the "CF10" and "CF11" connectors on the front of the control unit with the base 1/0 unit.
The installation pitch between the base 1/O unit and control unit depends on the length of the

connection cable.
Ex.FCUs-KMUIOOO

The base 11O units are classified into the following
two types according to the installation method.
One of the following methods is used for connection
with the control unit.

« FCUB-Dx350/450

« FCUB-HR37O

Base 10 unit
FCUB-HR370

0 Cr— C— ]

FO50 cable FO10 cable

CFll

i

= |

Base /O unit
FCUB-DX350
FCUB-DX450

Confirm the applicable base 1/O unit in the delivery specifications, etc.

4.2.6 Connection of Synchronous Feed Encoder

Connect the synchronous feed encoder (OSE-1024-3-15-68) to the "ENC2" connector on the front of
the control unit.

There is a connection connector for the base 1/0 unit and for the control unit.

Refer to the respective system specifications for details on the connection destination and usage
methods.

Ex.FCUS-MUIOO Synchronous

] feed encoder
OSE104-3-15-68
i ENC2
; | FO40041 cable
I |] E]ﬂ A straight type (F040) and right angle
- £ e == 120 & | ] ] (FO41) cannector are available.
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4. CONTROL UNIT
4.2 FCU6-MUO011 Control Unit (MELDAS64 compatible)

4.2.7 Connection of I/O Link (When using M64)

The 1/0O link is a function used to exchange various data between NC units. (System option function)

Connect the "AUX2" connectors found on the front of each control unit.
Up to four salve NC units can be connected to one master NC unit.

1) Setting the master station and slave station

The master station and slave station number must be set and the terminator must be set for the I/O
link. Refer to the following drawings and set. The master station and slave station are set with the

rotary switch "NCNQO".

Turn ON the terminator changeover switch "SW2" for the master station and slave (final) station.

Connecting one master station and three slave stations

) Slave station Slave station Slave station
Master station (intermediate station) (intermediate station) (final station)
B © B @] o
NCNO NCNO

SW2 [on]

AUX2| AUX-OUT
I'jw--qmtll

SH21 cable
(FCUA-R000 cable)

AUX-IN

(FCUA-RO00O cable)
-— m—mﬁ.

SH21 cable
(FCUA-R00O cable)

SH21 cable
(FCUA-R000 cable)

HR591 card

e The FCUA-RO001 cable or HR591 card is used to relay the control units.
e The maximum cable length between the master station and final station is 15m.
o Control units with the HR531B/532B card can also be used.

0 : Master station (only one station)

@ NCNO Set the station No. for the 1/O link connection.
|00
1to 4 : Slave station (set as a serial No. from the master station)

sw2  Setthe terminator.

Aux2 Connect the control unit for carrying out the I/O link connection.

/\CAUTION

Refer to the above drawing for an example of the settings.

ON : The terminator is valid when the switch is set to the downward position. (Master/slave final station)
OFF: The terminator is invalid when the switch is set to the upward position. (Slave intermediate station)

A 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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4. CONTROL UNIT
4.2 FCU6-MUO011 Control Unit (MELDAS64 compatible)

2) Connecting a unit using the HR531B/532B card

In some initially produced control units, the I/O link system was configured with the HR531B card,
on which the terminator was mounted, and the HR532B card, on which the terminator was not
mounted. In the 1/O link system using the HR531B and HR532B cards, an HR531B card is used for
the master station and slave (final) station. HR532B cards are used for the slave (intermediate)
stations in between. The master station and slave station are set with the rotary switch "NCNO",
The control units subsequent to the initially produced units, explained in the previous section, use
the HR531C card with terminator ON/OFF switch.

Connecting one master station and three slave stations

. Slave station Slave station Slave station
Master station (intermediate station (intermediate station) (final station)

|
I g—1 e !

NCNO

| AUX2 |
AUX2 AUX-OUT
FCUA-R001 cable L I '.ﬂ”” ”“E.
AUX-IN SH21 cable SH21 cable
‘IH HI- (FCUA-ROOQO cable) (FCUA-ROOQO cable)

SH21 cable
(FCUA-R00O cable)

SH21 cable
(FCUA-RO00O cable)

HR591 card

e The FCUA-RO001 cable or HR591 card is used to relay the control units.
* The maximum cable length between the master station and final station is 15m.
o Control units with the HR531C card can also be used.

Il
@ NCNo  Set the station No. for the I/O link connection.
(el

0 : Master station (only one station)
1to 4 : Slave station (set as a serial No. from the master station)

Refer to the above drawing for an example of the settings.

AUX2 Connect the control unit for carrying out the I/O link connection.

N [==]n

3) Determining whether HR531C card, HR531B or HR532B is in use

Refer to the control unit's appearance and Alarm Diagnosis screen configuration (hardware
monitor), and confirm which type of control unit is in use.

Determining the control unit
Control unit using HR531C card Control unit using HR531B/HR532B card

D Slide switch provided
5 ‘/ O

g1—1B

—

o D —T= ]

The type of unit being used can be judged by whether there is a slide switch looking
from the front of the control unit.
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4. CONTROL UNIT
4.2 FCU6-MUO011 Control Unit (MELDAS64 compatible)

4.2.8 Connector Pin Assignment

4 I
Power input terminal (24VDC) )
<Cable side connector type> 1] | 2avpC
DCIN 1 2 3 Connector : 2-178288-3 ) OV(RG)
= Contact  :1-175218-5 3 FG
i e W Recommended manufacturer:
== T El ics AMP
g yco Electronics )
(" External emergency stop connection terminal R
EMG <Cable side connector type>
2 Connector : 51030-0330 1 FG
3 1 Contact  : 50084-8160 2|1 | EMGIN
E - § Recommended manufacturer: MOLEX 3| o] com
(COM pin is a 24VDC output)
- J
4 Synchronous feed encoder connection terminal A
ENC2
5 1
1| || ENC2A
6 || ENC2A*
O \Oooooooocj O g : Emgg 7 |1 | ENC2B*
2 GND 8 |1 ENC27*
9 6 5 GND 9| O] +5V
<Cable side connector type> _
Connector : CDE-9PF (Connect the connector case to shield.)
Contact : CD-PC-111
Case : HDE-CTH
L Recommended manufacturer: Hirose Electric )
/N\CAuTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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4. CONTROL UNIT

4.2 FCU6-MUO011 Control Unit (MELDAS64 compatible)

4 Base 1/O unit connection terminal

-

CF10

1 (/O] TXRX1 | 26 |I/O] TXRX1*
2 [I/0| TXRX2 | 27 [I/O| TXRX2*
3 GND 28 GND
4 |1 | SKIP1 29 |1 | SKIP1*
5 |1 | SKIP2 30 || | SKIP2*

50 6 |1 | SKIP3 31 |1 | SKIP3*
7 |1 | sKkip4 32 |1 | SKip4*
8 |1 | SKIP5 33 |1 | SKIP5*
9 [ 1 | SKIP6 34 |1 | SKIP6*
10 | I | SKIP7 35 |1 | SKIP7*
11 |1 | SKIP8 36 |1 | SKIP8*

) 12 GND 37 GND
<Cable side connector type> 1311 | ENc1Aa | 38 |1 | ENC1A*
Plug :10150-6000EL 14 |1 ENC1B 39 || | ENC1B*
Shell : 10350-3210-000 15 |1 | ENC1Z | 40 || | ENC1Z*
Recommended manufacturer: 3M 16 GND 41 GND

17 | O | SVTXD2 | 42 | O | SVTXD2*
(Connect the connector case to shield.) 18 |1 SVALM2 | 43 || | SVALM2*
19 |1 | SVRXD2 | 44 || | SVRXD2*
20 | O | SVEMG2 | 45 | O | SVEMG2*
21 GND 46 GND
22 | 0| SVTXD1 | 47 | O | SVTXD1*
23 |1 | SVALM1 | 48 || | SVALM1*
24 |1 | SVRXD1 | 49 |1 | SVRXD1*
25 | 0| SVEMG1 | 50 | O | SVEMG1*
Base 1/O unit connection terminal
CF11 A B
1 O | +5V 1 |O |+5V
1A o 25A 2 |1o| TXRX3 2 |I/O | TXRX3*
3 GND 3 GND
4 |1 [ HA1A 4 |1 |HALB
1B 95 5 |1 | HA2A 5 |1 |HA2B
6 |1 | HA3A 6 |1 |HA3B
7 | o] +12v 7 o [+12v
8 GND 8 GND
9 |1 | KBDO* 9 | O |KBADCSO
10 |1 | KBD1* 10 | O |KBADCS1
<Cable side connector type> 11 || | KBD2* 11 | O |KBADCS2
Connector: DHD-RB50-20AN 12 || | KBD3* 12 | O |KBADCS3
Recommended manufacturer: DDK 13 | O | KBADO 13 |0 |BUZ
14 | O| KBAD1 14 | O |RDY
15 | O | KBAD2 15 |0 [sP
16 reserve 16 || KBRES
17 GND 17 GND
18 | 0| SD1 18 |1 |RD1
19 | 0| RS1 19 |[I |cs1
20 | 0| ER1 20 |1 |DR1
21 | O] sb2 21 |1 |RD2
22 | 0| RS2 2 |1 |cs2
23 | 0| ER2 23 |1 |DR2
24 GND 24 GND
25 | 0| +5v 25 | O |+5V
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4. CONTROL UNIT

4.2 FCU6-MUO011 Control Unit (MELDAS64 compatible)

/ Communication terminal connection terminal \
1 GND 11] EN_RT
AUX1 10 1 2| | |IRXD 12| | RXD*
3 13
4 |Q[TXD 14| QO [TXD*
5 GND 15| |GND
6 16
20 11 7 17
8 GND 18
<Cable side connector type> 9 19
Plug :10120-6000EL 10 20
Shell :10320-3210-00
\ Recommended manufacturer: 3M (Connect the connector case to shield.) j
/ 1/0O link connection terminal \
AUX2 10 1 1] IGND 11 [EN_RT
2| | IRXD 12| | RXD*
3 13
4 |Q[TXD 14| QO [TXD*
5 GND 15[ |GND
20 11 6 16
7 17
<Cable side connector type> 8| IGND 18
Plug : 10120-6000EL T >
Shell :10320-3210-00
\ Recommended manufacturer: 3M (Connect the connector case to shield.) )
/N\CAuTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified

connectors.
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4. CONTROL UNIT

4.3 FCU6-MU021/MA031 Control Unit (MELDAS64AS/M64S/65/65S/66/66S compatible)

4.3 FCU6-MU021/MU032/MA031 Control Unit
(MELDAS64AS/M64S/65/65S/66/66S compatible)

The FCU6-MU021/MU032/MA031 unit is explained in this section.
This unit is the NC control unit for the MELDAS64AS/M64S/65/65S/66/66S.

4.3.1 Names and Functions of Each Section

©)

4

Front view

(¢) e30s1 €308 1 Q

M

(6)

(A
®)
Bottom view
@ T
==
=
@ :é !_IJ!_IJI AN AR0NG
= T
‘ ARAAAAAARARAARAAARAAR =
No. Connector name Function explanation
Q) DCIN Power input terminal (24VDC)
(2) EMG External emergency stop connection terminal
3) AUX1 Communication terminal connection terminal
4) AUX2 I/0 link connection terminal
(5) CFi11 Base 1/O unit connection terminal
(6) CF10 Base I/O unit connection terminal
(7) ENC2 Synchronous feed encoder connection terminal

Accessories

Cables and screws are not enclosed with the control unit.
The FCU6-HR412 (memory cassette) is mounted in CBUS2 in the unit.
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4. CONTROL UNIT
4.3 FCU6-MU021/MA031 Control Unit (MELDAS64AS/M64S/65/65S/66/66S compatible)

4.3.2 Connection of Power Supply

24VDC is supplied from the "DCIN" connector at the bottom of the control unit.
Stabilized power supply DCIN Ex.FCU6-MU021/031

MC

/

[
I
==
L

h 0

FCUA-R220 cable
N

Turn the control unit power ON after turning or simultaneously with the turning ON of the peripheral units
(servo drive unit, remote 1/O, etc.).
If the control unit power is turned ON first, the peripheral unit will not be recognized correctly.

(AnAnARMNAAND
HHHHHHHHHHHHHHHHHHHHHHHH

10000anna

M
[1

200VAC

Select a stabilized power supply and magnetic contact that satisfy the following specifications.

Stabilized power supply Magnetic contact
Rated voltage: 24VDC + 5% Contact rating: 250VAC/1A or more
Ripple: +5% [p-p] Operation coil: 250VAC/0.2A or more
Rated current: 24VDC, 1.5A or more No. of contacts: 3 contacts (a connection)

Select VDE Standard approved parts.
The above MC is for a 200VAC input voltage.

4.3.3 Connection of External Emergency Stop

An external emergency stop can be applied on the NC by using the "EMG" connector at the bottom of

the control unit.
Ex.FCU6-MUQ021/031

|
gl R R

Eéigig%%%%mm%%%%ﬂw

External emergency
stop switch <i

: @, F120 cable EMG
: o-/l_= c

ON: Emergency stop reset
OFF: Emergency stop

]

Sequencing emergency stop with motor brakes

1. When supplying power from NC side 2. When supplying power from external power source
Stabilized Stabilized
power supply - NC power supply NC
-~ | 3J: T2avoc o
<i® ) 24vD(] < :(\D
™~ L _ N -
E ¥ E 3z1<
ey | [E cpeoe| | [E4=]
771 OV(RG) 7 O0V(RG)
Servo drive unit Servo drive unit
’:g CN210 MDS-[1-v Serie]s CNZ:lOMDSrD—VD Seriefs
[Brakes | 3 oo | 3
s Brakes s Brakes

Precautions

1) When validating an emergency stop with sequence conditions, in addition to the emergency stop switch, select a
switch (SW) compatible with minute currents (5mA).

2) The GND for the stabilized power supplied to the brakes and the GND for the power supplied to the NC side
"DCIN" must be common.

3) The brake wiring differs according to the servo drive unit being used. Refer to the specifications manual of each
drive section for details.

/N\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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4. CONTROL UNIT
4.3 FCU6-MU021/MA031 Control Unit (MELDAS64AS/M64S/65/65S/66/66S compatible)

4.3.4 Connection of Communication Terminal

Connect the cable for connecting the communication terminal to the "AUX1" connector on the bottom of
the control unit.

m

Xx.FCU6-MU021/MU032/MA031
CRO2 AUX1 © 5

(SH21 cable)
FCUA-RO000 cable

aoooooar

0000000
000000
pooood

]
a®
2]
gooocood
gopooon

0
0o

The partner side connection is "CR02".
(The connection position differs according to the communication terminal.)

4.3.5 Connection of Base I/O Unit

Connect the "CF10" and "CF11" connectors on the front of the control unit with the base 1/O unit.
The installation pitch between the base 1/0 unit and control unit depends on the length of the connection
cable.

Ex. FCU6-MU021/031

The base I/O units are classified into the following
two types according to the installation method.
One of the following methods is used for connection
with the control unit.

-FCUB-DX3501/4501

‘ =0 -FCUB-HR370]
t ] Base I/O unit
—d FCU6-HR37L]
CFLL = oL Q) i=———ael
FO50 cable FO10 cable
CF11
CF10
1 =g
[ q E b
Base I/O unit ' =1
FCU6-DX350]
FCUB-DX450]
‘o [ u
EM@
'1 o = - o

S

‘5 N o® Confirm the applicable base I/O unit in the delivery specifications, etc.

4.3.6 Connection of Synchronous Feed Encoder
Connect the synchronous feed encoder (OSE-1024-3-15-68) to the "ENC2" connector on the front of the

control unit. There is a connection connector for the base 1/O unit and for the control unit.
Refer to the respective system specifications for details on the connection destination and usage

methods.
Synchronous
= feed encoder

OSE104-3-15-68

ENC2 F040/041 cable
” | Eﬂﬂ A straight type (F040) and right type (F041)

connector are available.

Ex FCU6-MU021/MU032/MA031
> B

T
Eo 10

©
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4. CONTROL UNIT
4.3 FCU6-MU021/MA031 Control Unit (MELDAS64AS/M64S/65/65S/66/66S compatible)

4.3.7 Connection of /0 Link (When using MELDAS64AS/M64S/65/65S/66/66S)

The 1/O link is a function used to exchange various data between NC units. (System option function)
Connect the "AUX2" connectors found on the front of each control unit.
Up to three salve NC units can be connected to one master NC unit.

1) Connection example

The master station and slave station are set with the rotary switch "NCNQO".
Turn ON the terminator changeover switch "SW2" for the master station and slave (final) station.

Connecting one master station and three slave stations

) Slave station ) Slave‘ station‘ Slave station
Master station (intermediate station) (intermediate station) (final station)

(SH21 cable)
FCUA-R000 cable

(SH21 cable)
FCUA-R000 cable

(SH21 cable)
FCUA-R000 cable

(SH21 cable)
FCUA-R000 cable

HR591 card

e The FCUA-RO001 cable or HR591 card is used to relay the control units.
e The maximum cable length between the master station and final station is 15m.
o Control units with the HR531/532B card can also be used.

NCNO SW2
& AL T -

8
TFG

—

NCNO Set the station No. for the I/O link connection.
0 : Master station (only one station)
1to 4 : Slave station (set as a serial No. from the master station)
Refer to the above drawing for an example of the settings.

SW2  Set the terminator
ON : The terminator is valid when the switch is set to the downward position. (Master/slave final station)

OFF: The terminator is invalid when the switch is set to the upward position. (Slave intermediate station)
AUX2 Connect the control unit for carrying out the I/O link connection.
AUX1 Connect the communication terminal.

TFG  Thisis the FG terminal.

/\CAUTION

A 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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4. CONTROL UNIT

4.3 FCU6-MU021/MA031 Control Unit (MELDAS64AS/M64S/65/65S/66/66S compatible)

4.3.8 Connector Pin Assignment

4 I
Power input terminal (24VDC) )
<Cable side connector type> [ T 2avDC
DCIN 2 Connector : 2-178288-3 2 OV(RG)
= Contact :1-175218-5 G
Y e Recommended manufacturer:
=S Tyco Electronics AMP
- J
External emergency connection terminal )
EMG 5 <Cable side connector type>
3 1 Connector : 51030-0330 e
Contact  :50084-8160 ol com
¢ Recommended manufacturer: MOLEX
(COM pin is a 24VDC output)
- J
4 N\
Synchronous feed encoder connection terminal
ENC2
1
1| 1| ENC2A s T T Encaa
O ]/ O g : Esgig 711 | ENC2B*
8|1 | ENC2z*
g 5 . oD 9 o] +sv
<Cable side connector type> _
Connector : CDE-9PF (Connect the connector case to shield.)
Contact :CD-PC-111
Case : HDE-CTH
Recommended manufacturer: Hirose Electric
. J
/A\cAuTiON

Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified

connectors.
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4. CONTROL UNIT
4.3 FCU6-MU021/MA031 Control Unit (MELDAS64AS/M64S/65/65S/66/66S compatible)

4 R
Base I/0O unit connection terminal
CE10 1 |io| TXRX1 26 |1/0] TXRX1*
2 [110| TXRX2 27 |[I/0| TXRX2*
3 GND 28 GND
4 |1 | SkIP1 29 [ I | SKIP1*
5 |1 | SKIP2 30 |1 | SKIP2*
6 |1 | SKIP3 31 |1 | SKIP3*
50 26 7 |1 | SKIP4 32 || | SKIP4*
8 |1 | SKIP5 33 | I | SKIP5*
9 |1 | SKIP6 34 |1 | SKIP6*
10 |1 | SKIP7 35 || | SKIP7*
11 |1 | SKIP8 36 || | SKIP8*
12 GND 37 GND
13 |1 | ENC1A | 38 || | ENC1A*
<Cable side connector type> 14 |1 | ENC1B | 39 |I | ENC1B*
Plug :10150-6000EL 15 |1 | ENC1Z | 40 |1 | ENC1Z*
Shell : 10350-3210-000 16 GND 41 GND
Recommended manufacturer: 3M 17 | O | SVIXD2 | 42 | O | SVTXD2*
18 |1 | SVALM2 | 43 || | SVALM2*
(Connect the connector case to shield.) 19 |1 | SVRXD2 | 44 || | SVRXD2*
20 | 0 | SVEMG2 | 45 | O | SVEMG2*
21 GND 46 GND
22 |0 | SVTIXD1 | 47 | O | SVTXD1*
23 |1 | SVALM1 | 48 [ I | SVALM1*
24 |1 | SVRXD1 | 49 | I | SVRXD1*
25 | 0 | SVEMGL1 | 50 | O | SVEMG1*
\ J
~
Base I/O unit connection terminal
CF11 A B
1 | O | +5v 1 | O|+5V
1A v 25A 2 [/O| TXRX3 2 |I/O| TXRX3*
3 GND 3 GND
4 |1 HA1A 4 || [HA1B
5 | HA2A 5 [ I |HA2B
1B 258 6 | HA3A 6 |1 |HA3B
7 |O| +12v 7 | 0 |+12V
8 GND 8 GND
9 || KBDO* 9 | O |[KBADCSO
10 || KBD1* 10 | O [KBADCS1
<Cable side connector type> 11 || | kBD2* 11 | O |KBADCS?2
Connector: DHD-RB50-20AN 12 || | KBD3* 12 | O |KBADCS3
Recommended manufacturer: DDK 13 | O | KBADO 13 | 0 |BUZ
14 | O | KBAD1 14 | O |[RDY
15 | O | KBAD2 15 | O [SP
16 reserve 16 | | |KBRES
17 GND 17 GND
18 | O | sD1 18 |1 [RD1
19 |0 | Rs1 19 |1 |cs1
20 [O | ER1 20 [ I |DR1
21 |O | sp2 21 || |RD2
22 | O | RS2 22 |1 |CS2
23 |0 | ER?2 23 || |DR2
24 GND 24 GND
25 | O | +5v 25 | O |+5V
- J
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4. CONTROL UNIT
4.3 FCU6-MU021/MA031 Control Unit (MELDAS64AS/M64S/65/65S/66/66S compatible)

/COmmunication terminal connection terminal \
AUX1 10 1 1] |GND 11] [EN_RT
2|1 RXD 12| | RXD*
3 13
4 |O[TXD 14/0 [TXD*
5 GND 15| |GND
20 11 6 16
7 17
<Cable side connector type> g GND ig
Plug :10120-6000EL 10 20
Shell :10320-3210-00
\ Recommended manufacturer: 3M /
/I/O link connection terminal \
AUX2 10 1 1] |GND 11] [EN_RT
2 | IRXD 12| | RXD*
3 13
4 |O[TXD 14|0 [TXD*
5 GND 15[ |GND
20 11 6 16
7 17
<Cable side connector type> 81 IGND 18
Plug : 10120-6000EL 190 ;g
Shell :10320-3210-00
\ Recommended manufacturer: 3M ]

/N\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.1 Outline of Communication Terminal

5. COMMUNICATION TERMINAL

5.1 Outline of Communication Terminal

The communication terminal is configured of the display unit and keyboard unit.
The optimum terminal can be selected from the following combinations.

Communication terminal

MITSUBISHI

0pooDaoo
0opooboo
0ooooo
pooooO
gpooood
0paoooon

]
]

00

0
@

~
Display unit

5.1.1 Configuration of Type

Display unit
FCUA-CT 100

Keyboard unit
FCUA -KB 10

100 : Keyboard integrated type (M system)
120 : Keyboard integrated type (L system)
10 : Separated type (separate keyboard)

) N

Keyboard unit

FCU6—-DUT32
L Series serial No.

2: 8.4-type
3: 10.4-type

— CT : Communication terminal (9 type CRT)
— LD : 7.2-type monochrome LCD
— CR: 9-type monochrome CRT
— EL : 9.5-type monochrome EL
(Cannot be used with M60S Series.)

10 : For CRT/EL (M system)
12 : For CRT/EL (L system)
20 : For LCD (M system)
021: For LCD (M system)
022: For LCD (M system)
30 : For LCD (L system)
031: For LCD (L system)

— KB: NC keyboard

—Aor6

5.1.2 Features of Each Unit

For FCU6-DUT32/DUN33
For FCU6-DUN22

For FCU6-DUT32/DUN33

T : Monochrome LCD
N : Color LCD

— DU: Display unit

Display unit Keyboard unit Features
1 | FCUB-DUT32 'gllzlncéyrﬁga(trint:gmum depth) with large display characters.
FCUB-KB021/031 Series' first col.or terminal. Although thin, the view angle is the same
I | | . u n, view |
2 | FCU6-DUN33 as the CRT. CE compatible.
: ) 8.4-type color TFT. The installation pitch is the same as
3 | FeUB-DUN22 FCUB-KBO22 LD10/EL10/CR10 and KB10/12/20/30.
4 | FCUA-LD100 Keyboard integrated Although thin, installation pitch is the same as the CRT type.
5 | FCUA-LD10 FCUA-KB20/30 CE compatible.
6 | FCUA-EL10 FCUA-KB10/KB12 Thin and easy-to-view.
7 | FCUA-CT100/120 Keyboard integrated . .
y Integ CRT type display unit.
8 | FCUA-CR10 FCUA-KB10/KB12
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5. COMMUNICATION TERMINAL
5.2 FCU6-DUT32 Display Unit (10.4-type monochrome LCD)

5.2 FCU6-DUT32 Display Unit (10.4-type monochrome LCD)

The thin-type monochrome LCD communication terminal is described in this section.
The FCU6-KB021/KB031 NC keyboard can be connected to this unit.

5.2.1 Names and Functions of Each Section

Back view
[ 0 0
R .k \ (10)
(1) = \
CRO1 47 (9)
(1) CSl
2) »c — o
E< (8)
CNZ24 @4—_ (7)
ﬁ CR03
) (6)
(4)—»hd %ﬁ R (5)
i o o )
J2 cable
(for menu keys)
No. Connector name Function explanation
(1) CS1 Select the type of keyboard connected. (M system: O/L system: 1)
(2) CRO3 NC keyboard (FCU6-KB021/KB031) connection terminal
€)) CRO6 Function extension connector (Not used)
(4) J2 NC keyboard (FCU6-KB021/KB031) J2 terminal connection cable
(5) CRO5 Remote 1/0O connection terminal
(6) CRO0O2 Control unit connection terminal
@) FG Frame ground connection terminal
(8) CNz24 LCD display signal output terminal
9 CRO1 Power input terminal (24VDC)
(10) CONTRAST LC_D display contrast adjustment potentiometer (adjusted before
shipment)

(11) CNZ22/CNz22A  LCD backlight power output terminal

Accessories

Enclosed connector set NC keyboard cable
FCUA-CN220 FCUA-CN211 CRO3 Cable (L=0.5m)
(For CRO1) (For CRO5) —

H ¢ 5§
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5. COMMUNICATION TERMINAL
5.2 FCU6-DUT32 Display Unit (10.4-type monochrome LCD)

5.2.2 Connection of Power Supply

24VDC is supplied from the "CRO1" connector on the back of the communication terminal.

o Qo Q
® o ®
D CROL m FCUA-R220 cable
-]
Stabilized power supply
H I |:| Select a stabilized power supply that
o ) satisfies the following specifications.
n Output voltage: 24VDC + 5%
U Ripple: 5% [p-p]

)

o Q

Rated current: 24VDC, 0.9A or more

5.2.3 Connection of Control Unit

Connect the cable from the control unit to the "CR02" connector on the back of the communication

terminal.

5} o <) Ex.FCA64
0l N —

B

o

| i Ue ==

s L AUX1L

SH21 cable E
CR02 (FCUA-RO000 cable)
E’ <+ Il
E The partner side connection is "AUX1".
L m (The connection position differs according
o

to the control unit.)

5.2.4 Connection of NC Keyboard

Connect to the "J1" connector on the NC keyboard with the CRO3 cable connected to the "CR03"
connector. Connect the J2 cable for the menu keys to the "J2" connector on the NC keyboard.

FCUA-KB20/30 = =

[¢)
Q Q

> = 0lg. °© ]

ICR03

y
|
i EE

CRO3 cable

e
1
o@

J2 cable

/A\cAuTiOoN

A Do not apply voltages other than those indicated in this manual on the connector
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.2 FCU6-DUT32 Display Unit (10.4-type monochrome LCD)

5.2.5 Connection of Remote I/O Unit

Connect to the remote 1/O unit from the "CR05" connector on the back of the communication terminal.

The scan I/O card (HR347/357) and expansion I/O card (QY231) can be connected in addition to the
remote 1/O unit.

Up to four stations can be set. (Example: Up to two FCUA-DX111 units can be connected.)
The analog input/output unit (FCUA-DX120/121/140/141) cannot be used.

When connecting remote I/O unit

[e] Qo Q

FCUA-DX1000

|:| ml:l unit
|:| Rrio1| [HHf

D FCUA-R211 cable .
CROSE F (SH41 cable) Terminator
o Fleo R
(0]

o]

Terminator
7 HR347/357 card R-TM
@ ®

Be——m@
| P |

@

[
|

1
o
§

.J

[=] |
E ﬂ FCUA-R211 cable
CRO5 n = (SH41 cable)
o
o o]

Refer to the explanation on each I/O item for details on setting the number of stations, etc.
When connecting the remote 1/O, always connect a terminator (R-TM) to the final station.
Refer to the "PLC Interface Manual" for details on the interface assignments.

5.2.6 Adjustment of Display Screen

The LCD display screen is set to the optimum display looking from the front. However, this may be
difficult to view depending on the installation position. Adjust with the following items in this case.
(When adjusting with the internal CONTRAST potentiometer, set the following parameter values to "0".)

Basic specification parameter .
#1132 CRT LCD contrast adjustment "Setting range: —3 2 to 3 BroM
#1134 LCDneg LCD display reverse display "Setting range: 0/1"

/\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL

5.2 FCU6-DUT32 Display Unit (10.4-type monochrome LCD)

5.2.7 Connector Pin Assignment

Power input terminal L <cable side connector type>
(24VDC) Connector : 2-178288-3 R
CRO1 2 Contact :1-175218-5 2| |0V(RG)
Recommended manufacturer: 3 FG
3 Tyco Electronics AMP
Remote 1/O connection 1
terminal
<Cable side connector type> 1 [vo|TXRX
CRO5 2 Connector : 1-178288-3 2 | 0| TXRX*
Contact  :1-175218-2 3| IGND
3 Recommended manufacturer:
L Tyco Electronics AMP
[COntroI unit connection terminal
1 GND 11 EN_RT
CRO2 1 21| RXD 12/ 1| RXD*
10 3 13
40| TXD 14/ 0| TXD*
5 GND 15 GND
6 16
7 17
20 11 8 GND 18
9 19
<Cable side connector type> 10 20
Plug : 10120-6000EL
Shell: 10320-3210-00
\ Recommended manufacturer: 3M
[NC keyboard connection terminal (FCU6-KB021/KB031) A B
1 GND 1 GND
CRO3 211 |KSCO 21 |KSC1
3 Vcc 3 Vcc
411 |KSC?2 411 |KSC3
51 |KSC4 5/1 |KSC5
611 |KSC6 6|1 | KSC7
20 1A 711 |KScs 7] 1[KSC9
81 |KSC10 8|1 |[KSC11
911 |KSC12 9
© © 10 10
11 11
20 1B 12 12
13/1 |BUZCM [13| 1 |BUZCM
14 14
15 GND 15 GND
16/ 1 |RESET [16]| | [FAST
17 Vcc 17 Vcc
<Cable side connector type> ig 8 NEBg 18 8 Nﬁg%
Plug : 8830E-50 20 OINKD4 | 20| O NKD5
Recommended manufacturer: KEL 21l O/ NKD6__ |21/ O|NKD7
22| O BUZ 22
23 Vcc 23 GND
24| O| READY |24
25 Vcc 25 Vcc
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5. COMMUNICATION TERMINAL

5.2 FCU6-DUT32 Display Unit (10.4-type monochrome LCD)

—

NC keyboard J2 terminal connection cable

==

(FCU6-KB021/KB031) i A I B
J2 211]SCO 211 |SC1
1A 10A 3[1[sc2 3]1[sc3
411|SC4 411 |SC5
5|/1[SC6 5
6 6 | O| KD7
1B 10B 7 7
8 8
9 9
10 10
N—
-
LCD display signal output terminal 11O/ FLM
2|0|LP
CNz24 1 3/ 0[CP
S 4 | O|DISPOFF*
= <Cable side connector type> g xcc
= Connector : 51021-1500 7 VSES
= Contact  :50079-8000 s o/buo
E Recommended manufacturer: MOLEX 9| o|DU1
= 10/ O[DU2
= 11/ O|DU3
| 12| O|DLO
15 13 O|DL1
14| O|DL2
15[ O[DL3
N—
LCD backlight power output terminal
CNZ22 <Cable side connector type> % | (N:SF" HOL
4 Connector : M63M83-04 3 NC
e — Contact : M63C84-1 4 CCFL GND
|H| Recommended manufacturer: MITSUMI
LCD backlight power output terminal
<Cable side connector type> 1] 1]|CCFL HOT
CNz22A 1 2 3 Connector : QZ-19-3F01 2] [nc
Contact :QZ-19-F114A 3| |CCFL GND

Recommended manufacturer: HONDA TSUSHIN KOGYO

Function extension connector (Not used)

CRO06 16A

16B

16C
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5. COMMUNICATION TERMINAL
5.3 FCU6-DUN33 Display Unit (10.4-type color LCD)

5.3 FCU6-DUN33 Display Unit (10.4-type color LCD)

The thin color LCD communication terminal is described in this section.
The FCU6-KB021/KB031 NC keyboard can be connected to this unit.

5.3.1 Names and Functions of Each Section

Back view
(13) © ! [ [
®* o|le ®
(16) »CI“:“ cror ” coms | (12)
2) > || e (11)
cros [O] = cro2
1) —>0
.] |ﬁ|{ (10)
g 1< 9
® ® lcw é} EJ * 9)
A Ot—— )
(=
¢ | ﬂ IJ (8)
ol Yo ®
o) o
J2 cable
(for menu keys)
No. Connector name Function explanation
Q) Cs1 Select the type of keyboard connected. (M system: O/L system: 1)
(2) CRO3 NC keyboard (FCU6-KB021/KB031) connection terminal
3) CRO7 Serial connector (Not used)
4) J2 NC keyboard (FCU6-KB021/KB031) J2 terminal connection cable
(5) CRO5 Remote 1/O connection terminal
(6) CRO02 Control unit connection terminal
(7 FG Frame ground connection terminal
(8) CR0O4 Display signal output terminal
(9) CBC14 Display signal input terminal
(10) LCD LCD display signal output terminal
(11) CF02 Backlight inverter power output terminal
(12) CBP18 Power input terminal (24VDC)
(13) CRO1 Power input terminal (24VDC)
(14) CN3 LCD backlight power output terminal
(15) CN1 Backlight inverter power input terminal
(16) CN2 Backlight control signal terminal
Accessories
Cable
CRO3 cable (L=0.5m) FO083 cable (L=0.3m)
Connector set (for NC keyboard)

FCUA-CN220 |[|FCUA-CN211
(For CRO1) (For CRO5)

CRO04-L cable (L=0.1m) CRO1-1 cable (L=0.4m)

% ~4[‘ (for display signal) (for terminal power supply)
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5. COMMUNICATION TERMINAL
5.3 FCU6-DUN33 Display Unit (10.4-type color LCD)

5.3.2 Connection of Power Supply

24VDC is supplied from the CR01-1 cable enclosed with FCU6-DUN33.
CRO1-1 cable

FCUA-R220 cable

= Sy ’:| Stabilized power supply
[ EICROl ! CBP18 EI Connect Select a stabilized power supply that
i G) satisfies the following specifications.
°
E - Output voltage: 24VDC + 5%
¢ Ripple: +5% [p-
E pple: 5% [p-p]
El Rated current: 24VDC, 0.9A or more
==, olle o

5.3.3 Connection of Control Unit

Connect the cable from the control unit to the "CR02" connector on the back of the communication
terminal.

Ex.FCAG4

]
[
]

=1
L]

SH21 cable
(FCUA-R000 cable)

= % = 4 i
@ ' / The partner side connection is "AUX1".
=

olle ® (The connection position differs according
S to the control unit.)

5.3.4 Connection of NC Keyboard

Connect to the "J1" connector on the NC keyboard with the CRO3 cable connected to the "CR03"
connector. Connect the J2 cable for the menu keys to the "J2" connector on the NC keyboard.

FCU6-KB021/031 o ) =
[e) [6) ® ®|e ®
® ® D E CR03 [ m :l
| |
CRO3 cable U

b= —
.
4

® 9| .‘
.

Nl .= Ei

@

o8 [

J2 cable

/N\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.3 FCU6-DUN33 Display Unit (10.4-type color LCD)

5.3.5 Connection of Remote I/O Unit

Connect to the remote 1/O unit from the "CR05" connector on the back of the communication terminal.
The scan I/0 (HR347/357) and expansion I/O card (QY231) can be connected in addition to the remote
1/O unit.

Up to four stations can be set. (Example: Up to two FCUA-DX111 units can be connected.)

The analog input/output unit (FCUA-DX120/121/140/141) cannot be used.

When connecting remote I/O unit

o 5 FC_UA-DXlEIEl

olle P unit

=

W g |:|
] E RIO1
EW .J
CRO05 [2 J FCUA-R211 cable Terminator

j ° (SH41 cable) R_TM'

A

o o]

Terminator
5 HR347/357 card R-TM

@ Cirsrrziiiiiiian vRIOBB
a- B!
= eeeseees e = O = B

o FCUA-R211 cable
»_ﬁ%c (SH41 cable)

o]

Refer to the explanation on each I/O item for details on setting the number of stations, etc.
When connecting the remote I/O, always connect a terminator (R-TM) to the final station.
Refer to the "PLC Interface Manual" for details on the interface assignments.

/N\CAuTION

Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.3 FCU6-DUN33 Display Unit (10.4-type color LCD)

5.3.6 Connector Pin Assignment

Power input terminal 1 <Cable side connector type>
(24vDC) Connector : 2-178288-3 T 24vDC
CRO1 2 Contact  :1-175218-5 21 [0V (RG)
CBP18 Recommended manufacturer: 3 EG
3 Tyco Electronics AMP
/Remote I/0O connection terminal
CRO5 L <Cable side connector type>
Connector :1-178288-3 1|0 TXRX
2 Contact :1-175218-2 2 [1o] TXRX*
Recommended manufacturer: 3 GND
3 Tyco Electronics AMP
-
/COntroI unit connection terminal
1 GND 11 EN RT
CRO02 1 2 [ | |[RXD 12| I | RXD*
10 3 13
4 | O|TXD 14| O| TXD*
5 GND 15 GND
6 16
7 17
20 11 8 GND 18
<Cable side connector type> 1% %8
Plug : 10120-6000EL
Shell: 10320-3210-00
\ Recommended manufacturer: 3M
[NC keyboard connection terminal (FCU6-KB021/KB031) A B
1 GND 1 GND
CRO3 21 [KSCO__ |21 [KSC1
3 Vcc 3 Vcc
20 1A 4] |[KSC2 4] |KSC3
5|1 |KSC4 511 |[KSC5
6|1 [KSC6 6|l |[KSC7
o o 71 [KSC8 [ 7]l [KSC9
8|1 |[KSC10 [8]l [KSC11
20 1B 911 |KSC12 9
10 10
11 11
12 12
13| |BUZCM |13]| [BUZCM
<Cable side connector type> 14 14
Plug : 8330E-50 IO T [RESET (1ol [PAST
Recommended manufacturer: KEL 17 Voo 171 Ivee
18| O|NKDO 18/ O|NKD1
19| O|NKD2 19/O|NKD3
20/ O|NKD4 20| O|NKD5
21| O|NKD6 21O [NKD7
22/0|BUZ 22
23| |Vcc 23| |GND
24/ O|READY (24
25 Vcc 25 Vcc
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5. COMMUNICATION TERMINAL

5.3 FCU6-DUN33 Display Unit (10.4-type color LCD)

—

NC keyboard J2 terminal connection cable

(FCU6-KB021/KB031) T A I B
J2 211]SCO0 211 ]SC1
1A 10A 3[1[sc2 31 [SC3
4|1 |SC4 411 |SC5
5[1[SC6 5
6 6 | O| KD7
1B 10B 7 7
8 8
9 9
10 10
N—
/
LCD display signal output terminal
o e —2[O[FLM
LCD 1 2 =Tolcp 4|0|LP
— 7 |O| DISPOFF* 6 0lCP
g 9 Voe 8 | O | DISPOFF*
11] [vss 9 jvec
: 13 [ Vee 2 [Vss
(2 15[0[ DU0___ |+ | VEE
= 17]0/pu1__ |46l01DUQ
31 30 19[0[DU2 18/0|DU1
21[0fpus__ 29,0, DU2
<Cable side connector type> 23/0/DLO 22|0| bU3
Connector : 53047-1510 250 DL1 24|10] DLO
Recommended manufacturer: DDK 27|0|DL2 2610 DL1
31 300 DL3
—
/
Display signal output terminal A B
CRO0O4 % %
CBC14 3 3
16A 1A 4 GND 4 GND
— 510| VD 5
q:;::::::::::::::t:h 60| HD 6 GND
710| DCLK |7 GND
16B 1B 8|0 R 810|G
9|0/ B 9 GND
. 10/ O| DTMG |10 GND
<Cable side connector type> 11 11 GND
Connector : 8426-4500 121 0] 1 12 GND
Contact  :3690-1000 13/ 0| BLON* |13
Recommended manufacturer: 3M 14 14
15 15
16 16

Serial Interface (for Mitsubishi maintenance)
CRO06 13 1

0000000000000
©] 000000000000 O

25 14

This connector is not used with this product.
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5. COMMUNICATION TERMINAL
5.3 FCU6-DUN33 Display Unit (10.4-type color LCD)

Inverter power output 1/1]12vDC
<Cable side connector type> 2
CRO6 1 Connector : 51030-0530 3
5 Contact  : 50083-8160 4
" Recommended manufacturer: MOLEX 5 GND
Backlight inverter power input terminal . 1 VDDB(12V)
CN1 <Cable side connector type> 2 VDDB(12V)
5 1 Connector : LZ-5S-SC3 3 GND B
Contact  : LZ-SC-C3-A1-15000 4 GND B
Recommended manufacturer: S BRTHL
=1 D~ Japan Aviation Electronics
Backlight control signal terminal
<Cable side connector type>
CN2 3 1 Connector : IL-Z-3C-S125C3 % 8 E;TTCAON’OFF)
Contact  :IL-Z-C3-A-15000 310 [BRTL
[==<] | Recommended manufacturer:
Japan Aviation Electronics
LCD backlight power output terminal
CN3 <Cable side connector type> 1 GND
3 1 Connector : BHR-03VS-1 2| [HV.
= Contact : SBH-001T-P0.5 3 H.V.
|H| Recommended manufacturer: JST
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5. COMMUNICATION TERMINAL

5.4 FCUG6-DUN22 Display Unit (8.4-type color LCD)

5.4 FCU6-DUNZ22 Display Unit (8.4-type color LCD)

The 8.4-type color LCD communication terminal is described in this section.
The FCU6-KB022 NC keyboard can be connected to this unit.

5.4.1 Names and Functions of Each Section

Back view
TXgl | o
(11) nv__Lco] Foos
) 1 (10)
1) (14)
@) 9)
J cn cBUS
2o © —
é‘ 2 CRO5 © .
O ﬁ_lﬂ 08 e B
° @ * b @ =
o J

J2 Cable

(For menu key) 4 5 6 7 8

- 4 (5 (13) (6) (7) (8)
No. Connector name Function explanation
Q) CRO1 Power input terminal (24VDC)
(2) NCKB NC keyboard (FCU6-KB022) connection terminal
) J2 NC keyboard (FCU6-KB022) J2 terminal connection cable
4) CRO02 Control unit connection terminal
(5) CRO5 Remote 1/0O connection terminal
(6) NCSYS Internal setting switch (Use prohibited)
(7 KBSEL Switch for designating connection keyboard type (M system: 0)
(8) FG Frame ground connection terminal
(9) CBUS Memory cassette connection terminal (For maintenance; SRAM

memory cassette use prohibited)

(20) LCD LCD display signal output terminal
(11) INV Backlight inverter power output terminal
(12) CN2 LCD backlight power output terminal
(13) CN1 Backlight inverter power input terminal
(14) F484 Control card — backlight inverter connection cable
(15) F098 Control card — LCD connection cable

Accessories

Enclosed connector set LCD display cable Backlight inverter cable
FCUA-CN220 FCUA-CN211 F098 Cable F054 Cable  (L=0.25m)
(For CRO1) (For CRO5) (For LCD) (For INV)

=l

(i

F098

L,
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5. COMMUNICATION TERMINAL
5.4 FCUG6-DUN22 Display Unit (8.4-type color LCD)

5.4.2 Connection of Power Supply
24VDC is supplied from the "CRO1" connector on the back of the communication terminal.

FCUA-R220
Cable

Stabilized power supply

Select a stabilized power supply that satisfies
the following specifications.

Output voltage: 24VDC+5%

Ripple: +5%[p-p]

Rated current: 24VDC, 0.9A or more

5.4.3 Connection of Control Unit

Connect the cable from the control unit to the "CR02" connector on the back of the communication
terminal.

Ex.FC,
|

SH21 Cable
(FCUA-R000 Cable)

The partner side connection is "AUX1".
= (The connection position differs according
to the control unit.)
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5. COMMUNICATION TERMINAL
5.4 FCUG6-DUN22 Display Unit (8.4-type color LCD)

5.4.4 Connection of NC Keyboard

Connect the FO54 cable connected to the "J1" connector on the NC keyboard to the "NCKB" connector.
Connect the J2 cable for the menu keys to the "J2" connector on the NC keyboard.

FCU6-KB022
O,
[+ [+
N
)
J2
o © |[E====T1l o
o

J2 Cable

- ==

/A\caution

Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.4 FCUG6-DUN22 Display Unit (8.4-type color LCD)

5.4.5 Connection of Remote I/O Unit

Connect to the remote I/O unit from the "CR05" connector on the back of the communication terminal.
The scan I/O card (HR347/357) and expansion I/O card (QY231) can be connected in addition to the
remote 1/O unit.

Up to four stations can be set. (Example: Up to two FCUA-DX111 units can be connected.)

The analog input/utput unit (FCUA-DX120/121/140/141) cannot be used.

When connecting remote I/O unit

FCUA-DX1 1] unit

RIO1

CRO5 ©
(o)
O Tt D w008 G0
e e =

() FCUA-R211 Cable Terminator
1 >%§ R-TM

%Terminator

HR347/357 card R-TM

CErrsinianay

=18

@

C=
1=

R

I03A
= PR — :777E

FCUA-R211 Cable jé

Refer to the explanation on each I/O item for details on setting the number of stations, etc.
When connecting the remote 1/O, always connect a terminator (R-TM) to the final station.
Refer to the "PLC Interface Manual" for details on the interface assignments.

5.4.6 Adjustment of Display Screen

The LCD display screen is set to the optimum display looking from the front. However, this may be
difficult to view depending on the installation position. Adjust with the following items in this case.

Basic specification parameter .
#1132 CRT LCD contrast adjustment "Setting range: —3 " to 3 BroM

ACAUTION

Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL

5.4 FCUG6-DUN22

Display Unit (8.4-type color LCD)

5.4.7 Connector Pin Assignment

é Power input terminal (24VDC)
CRO1 <Cable side connector type>
1 Connector: 2-178288-3 1]1] 24VDC
Contact: 1-175218-5 2 0V(RG)
2 Recommended manufacturer: 3 FG
Tyco Electronics AMP
3
g
é Remote I/O connection terminal
CRO05 <Cable side connector type>
1 Connector: 1-178288-3 1 |vo] TXRX
Contact: 1-175218-5 2 |I/0] TXRX*
2 Recommended manufacturer: 3 GND
Tyco Electronics AMP
3
e
é Control unit connection terminal
CRO2 10A 1A A B
1 GND 1 GND
21 RXD 2 |I| RXDx
3 3
4 0| TXD 4 |0| TXDx*
10B 1B 5 GND 5 GND
6 6
<Cable side connector type> 7 7
Plug: 10120-6000EL 8 ENRT |8
Shell: 10320-3210-00 9 9
Recommended manufacturer: 3M 10 10
g
NC Keyboard connection terminal
(FCU6-KB022)
NCKB A B
13A 1A 1 |O|KBCSO* |1 [O|KBCS1*
2 |O|KBCS2* | 2 |O|KBCS3x*
:mj]\-llllllllll/ 3 | O|KBADO 3 |O |KBAD1
gunmomunmRity 4 | O|KBAD2 4 |0 |BUZOUT*
5 |O|RDYOUT* 5 [0 [SPOUT
13B 1B 6 | I |KBRES* | 6
Cable sid for ¢ 7 |1 |KBDO 7 | I|KBD1
<Cable side connector type>
Plug: 7926-6500SC g L EEBZ g L gﬁgs
Strain relief: 3448-7926 10 GND 10 GND
Recommended manufacturer: 3M E GND E GND
12 Vce 12 Vce
13 Vce 13 Vce
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5. COMMUNICATION TERMINAL
5.4 FCUG6-DUN22 Display Unit (8.4-type color LCD)

/

NC keyboard J2 terminal connection cable
(FCU6-KB022)

1A 10A 1 1
2|1 SC3 211 SC5
3|1 SC7 3|1 SC11
1B 10B 4|1 SC13 [4[1] SCi15
511 SC17 5
6 6 |10 KBD3
7 10| KBD2 7
8 8
9 9
10 10
e
a4 ) ) .
LCD display signal output terminal
e 11 _LGND 5767 boLK
2 30 3 10| Hsync
Tl {0 vane
(EE—— ; 2 g; 8 0] R2
11101 R5 10{0| R4
1 31 13101 Go 12 GND
5101 G2 1410| Gi1
<Cable side connector type> 17101 G4 16/0] G3
Connector: DF9-31S-1V 19 GND 18|{0| G5
Recommended manufacturer: 20/0| BO
Hirose Electrics 2110/ B1 2210 B2
23/0| B3
2510] B5 24/0| B4
27/0| DENA 261 1 GND
3110] SC 30
g
a4 S .
Backlight inverter power output terminal
INV <Cable side connector type> 1 12V
5 1 Connector: 51030-0530
J— 14 Contact: 50083-8160 2 GND
I LI Recommended manufacturer: MOLEX 30| Vrmt
40| Vbr
5
e
a4 S } )
Backlight inverter power input terminal
CN1 <Cable side connector type> 1 12V
5 1 Connector: 51021-0500
Contact: 50058-8100 2 GND
Recommended manufacturer: MOLEX 3 Vrmt
4 Vbr
5
g
LCD backlight power output terminal
CN2 <Cable side connector type>
1 Connector;: BHR-03VS-1 1 VHIGH
Contact: SBH-001T-P0.5 2
o Recommended manufacturer: JST 3 VLOW
3/U u\1

I-53




5. COMMUNICATION TERMINAL

5.5 FCUA-LD10/LD100 Display Unit (7.2-type monochrome LCD)

5.5 FCUA-LD10/LD100 Display Unit (7.2-type monochrome LCD)

The thin-type monochrome LCD communication terminal is described in this section.
The FCUA-KB20/KB30 NC keyboard can be connected to the FCUA-LD10 unit.
The FCUA-LD100 unit integrates the FCUA-LD10 and FCUA-KB20.

5.5.1 Names and Functions of Each Section

(12) Back view
4 o -
® - o o |BO%
an U < — (10)
(1) - CROL 4 (9)
2) 4 = (8)
(6) ol [=] cro2 (3)
- I IR
® S ®
o) o o

J2 cable (L=0.39m)
(for menu keys)

No. Connector name

Function explanation

1) cs1
) CRO3
©) CRO6
(4) J2
(5) CRO5
(6) CRO2
@) FG
©) CNZz24
) CRO1
(10) CONTRAST
(11) CNZ22A
(12) CNZz23

Accessories

Enclosed connector set

Select the type of keyboard connected. (M system: O/L system: 1)
NC keyboard (FCUA-KB20/KB30) connection terminal

Function extension connector (Not used)

NC keyboard (FCUA-KB20/KB30) J2 terminal connection cable
Remote 1/O connection terminal

Control unit connection terminal

Frame ground connection terminal

LCD display signal output terminal

Power input terminal (24VDC)

LCD display contrast adjustment potentiometer (adjusted before
shipment)

LCD backlight power output terminal
External contrast adjustment terminal

NC keyboard cable

FCUA-CN220
(For CRO1)

= ¢

FCUA-CN211 CRO3 cable (L=0.2m)
(For CROS) =S
i ﬁ
L %
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5. COMMUNICATION TERMINAL
5.5 FCUA-LD10/LD100 Display Unit (7.2-type monochrome LCD)

5.5.2 Connection of Power Supply
24VDC is supplied from the "CRO1" connector on the back of the communication terminal.

(o) o o

[]

° g e |BO

FCUA-R220 cable
CROL

Stabilized power supply

Select a stabilized power supply that
satisfies the following specifications.

Output voltage: 24VDC + 5%
Ripple: 5% [p-p]
Rated current: 24VDC, 0.9A or more

RG)

5.5.3 Connection of Control Unit

Connect the cable from the control unit to the "CR02" connector on the back of the communication
terminal.

©
I@ o= =) ©|

E AUX1

Ex.FCAG4

o o [¢)

e |EIO

1

SH21 cable
(FCUA-RO00O cable)

The partner side connection is "AUX1".
(The connection position differs according
to the control unit.)

5.5.4 Connection of NC Keyboard

Connect to the "J1" connector on the NC keyboard with the CR0O3 cable connected to the "CR03"
connector. Connect the J2 cable for the menu keys to the "J2" connector on the NC keyboard.
The FCUA-LD100 is wired before shipment. (The NC keyboard is the FCUA-KB20.)

FCUA-KB20/30 [¢] [ =]
[e] (0] ® @

o]
® ® |:| E
CRO03 cable
L=0.2m)

®

B g

[o]

CRO03

| e
1

DU TS

I

® SHHHHHEHIE ®

o ] J2 cable [o o o
(L=0.39m)

/A\cAuTiON

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.5 FCUA-LD10/LD100 Display Unit (7.2-type monochrome LCD)

5.5.5 Connection of Remote I/O Unit

Connect to the remote I/O unit from the "CR05" connector on the back of the display unit.

The scan I/0 (HR347/357) and expansion I/O card (QY231) can be connected in addition to the remote
1/O unit.

Up to four stations can be set. (Example: Up to two FCUA-DX111 units can be connected.)

The analog input/output unit (FCUA-DX120/121/140/141) cannot be used.

When connecting remote I/O unit

5] [ @) FCUA-DX100
® Bo unit

[]

RIO1\| [HHH

FCUA-R211 cable

(SH41 cable) Terminator
R-TM
Terminator
5 o — HR347/357 card R-TM
|:| e 2 ®= CEiiiizzziziiissp vRIO3B

i

@ RIO3A
Ermmitnnay & HH B

g:iiiiiiil
FCUA-R211 cable
(SH41 cable)

o]

=
]

Refer to the explanation on each I/O item for details on setting the number of stations, etc.
When connecting the remote I/O, always connect a terminator (R-TM) to the final station.
Refer to the "PLC Interface Manual" for details on the interface assignments.

/N\CAuTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.5 FCUA-LD10/LD100 Display Unit (7.2-type monochrome LCD)

5.5.6 Adjustment of Display Screen

The LCD display screen is set to the optimum display looking from the front. However, this may be
difficult to view depending on the installation position. Adjust with the following items in this case.

1. Internal adjustment

g n{ - Contrast adjustment potentiometer
ﬂ CONTRAST E
I I D @ Wait at least 30 minutes after turning the power ON so that
the display can be adjusted when the LCD brightness has stabilized.
,EI o . CONTRAST

2. External adjustment

Unit back )
N = :;- 1. Change the S2 terminal from IN to OUT.
i EQ 0
iJ : [| IN S2 OuT Change IN S2 OuUT
[0 | ———»
W -E e . .
z 2. Adjust the attached potentiometer to the center of
the movable range.
Enlarged view Setting
F X
CNZ23 Movable range
1|0oo0|g
——1
IN S2 OuUT External potentiometer
3. Attach the external potentiometer to the CNZ23
CONTRAST connector.
@ Connect across "pins 1 and 2" of the CNZ23
connector.

(For internal adjustment)

4. Adjust the potentiometer to the optimum setting.

Nz23 Movable resistor
1O e
=)
3 g
4
[ L=MAX50cm =
1 >

Example of cable manufacture

<Precautions>

1) Attach the external potentiometer after turning the power OFF.
(In the worst case, the control card could be damaged.)
2) The cable connected to CNZ23 must be 50cm or less.

/\CAUTION

Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.5 FCUA-LD10/LD100 Display Unit (7.2-type monochrome LCD)

5.5.7 Connector Pin Assignment

Power input terminal L <Cable side connector type>
(24vDC) Connector : 2-178288-3 T 2av0C
CRO1 2 Contact :1-175218-5 2 oV (RG)
Recommended manufacturer: 3 FG
3 Tyco Electronics AMP
/Remote I/O unit connection terminal
1
CRO5 <Cable side connector type>
Connector :1-178288-3 1 [o] TXRX
2 Contact :1-175218-2 2 | vo] TXRX*
Recommended manufacturer: 3 GND
3 Tyco Electronics AMP
-
/COntroI unit connection terminal
1 GND 11 EN_RT
CRO2 10 1 2 | [RXD 12| 1 | RXD*
3 13
4 |O[TXD 14| O| TXD*
5 GND 15 GND
6 16
7 17
20 11 8 GND 18
<Cable side connector type> 1% %8
Plug : 10120-6000EL
Shell: 10320-3210-00
\ Recommended manufacturer: 3M
[NC keyboard connection terminal (FCUA-KB20/KB30) A B
1 GND 1 GND
CRO3 20 1A 211 |[KSCO 21l |[KSC1
3 Vcc 3 Vcc
4|l |KSC2 4 1] |[KSC3
N 5[1 [KSCA |51 [KSC5
6|l |[KSC6 6 [l |[KSC7
20 1B 711 |[KSC8 711 |[KSC9
811 |[KSC10 8|1 |[KSC11
91|l |[KSC12 9
10 10
11 11
<Cable side connector type> 12 12
Plug : 8830E-50 ﬁ | |BUZCM %2 | [BUZCM
Recommended manufacturer: KEL 15 |GND 15/ |GND
16[1 |RESET [16[1 [FAST
17 Vcc 17 Vcc
18|O|NKDO 18| O|NKD1
19|0|NKD2 19/ O|NKD3
20|0 | NKD4 20| O|NKD5
2110 [NKD6 21 O[NKD7
22|10|BUZ 22
23 Vcc 23 GND
24O | READY |24
25 Vcc 25 Vcc
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5. COMMUNICATION TERMINAL

5.5 FCUA-LD10/LD100 Display Unit (7.2-type monochrome LCD)

—

(FCUA-KB20/KB30)

J2 1A

1B

NC keyboard J2 terminal connection cable

SCO

| |SC1

10A sSC2

SC4

SC6

O| KD7

10B

BloloNo|us o=

Ble|m N |w|r|-

Ve

CNz24 1

HIIIIIIIIIIIIIIIIIIIIIIIII]I]/H

15

LCD display signal output terminal

<Cable side connector type>
Connector :53047-1510
Recommended manufacturer: MOLEX

O|0|0|0

DISPOFE*

Vcc

Vss

VEee

DUO

DU1

DU2

DU3

DLO

DL1

DL2

e s IS IEB|ooNo|u|s|w||-
‘o] o] o] o] o] o] o] @]

DL3

CNZ22A 1 2 3

A=A

LCD backlight power output terminal

<Cable side connector type>
Connector : QZ-19-3F01
Contact :QZ-19-F114A

CCFL _HOT

NC

CCFEL_GND

Recommended manufacturer: HONDA TSUSHIN KOGYO

CNZ23 L .

External contrast adjustment terminal

<Cable side connector type>
Connector : 5051-04

Contact 1 2759-PBGL
Recommended manufacturer: MOLEX

CCFL_HOT

NC

W (N |

CCFL_GND

CRO06 16A

16B

Function extension connector (Not used)

have not been released.

16C

The pin assignments for this connector
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5. COMMUNICATION TERMINAL
5.6 FCUA-EL10 Display Unit (9.5-type EL)

5.6 FCUA-EL10 Display Unit (9.5-type EL) * Cannot be used with M60S Series.

The thin-type EL communication terminal is described in this section.
The FCUA-KB10/KB12 NC keyboard can be connected to the FCUA-EL10 unit.

5.6.1 Names and Functions of Each Section

Back view
[e] [¢] o]
Accessory
EL display signal cable
@ CRO04-2 cable (L=0.2m)
[ mm— (with ferrite core)
CRO04-2 cable
Q Q

J2 cable (L=0.39m)
(for menu keys)

No. Connector name Function explanation

1) CRO4
) J2

Display signal input terminal to EL
NC keyboard (FCUA-KB10/KB12) J2 terminal connection cable

5.6.2 Connector Pin Assignment

Vs
Display signal input terminal to EL A B
CR 04 1 1

2 2
3 3
4 GND 4 GND
1A 16A 50| VD 5
6 /0| HD 6 GND
[T £ 1O DCLK {711 GND
8|0| R 8 G
9/0| B 9 GND
1B 168 10/ O| DTMG |10 GND
11 11 GND
12| 0] | 12 GND
13|/ O| BLON* |13
14 14
15 15
16 16
-
NC keyboard J2 terminal connection cable (FCUA-KB10/KB12) A B
J2 1 1
2|1[SCO 2 SC1
3|1[SC2 3 SC3
1A 10A 4]1]sca 4[1]SC5
5|/1[SC6 5
6 6 KD7
1B 108 : L
9 9
10 10
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5. COMMUNICATION TERMINAL
5.6 FCUA-EL10 Display Unit (9.5-type EL)

5.6.3 Connection of NC Keyboard Unit

Connect the CR04-2 cable to the FCUA-KB10/KB12 "CR04" connector.
Connect the J2 cable to the NC keyboard's "J2" connector.
The FCUA-EL10 (9.5-type EL) power is supplied from the CR04 connector via the CR04-2 cable.

_ FCUA-KB10/KB12

]

CRO3 cable

_

CRO04-2 cable

Al

/N\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.7 FCUA-CR10/CT100/CT120 Display Unit (9-type monochrome CRT)

5.7 FCUA-CR10/CT100/CT120 Display Unit (9-type monochrome CRT)

The CRT type communication terminal is described in this section.
The FCUA-CT100 unit integrates the FCUA-CR10 and FCUA-KB10/KB12.
The FCUA-CT120 unit is integrated with the FCUA-CT100 lathe system keyboard.

5.7.1 Names and Functions of Each Section

Back view
[} o O

Accessory
CRT power cable

FCUA-R100 cable (L=2m)

e

Display signal cable

CRO04-1 cable (L=0.2m)

To———4
(o]
J2 cable
(for menu keys)
No. Connector name Function explanation
(2) CRO4 Display signal input terminal to CRT
(2) J2 NC keyboard J2 terminal connection cable

3) Power input terminal This terminal supplies the power to the CRT. (100VAC)

5.7.2 Connector Pin Assignment

—
Display signal input terminal to CRT A B
1 1
2 2
3 3
4 GND 4 GND
1A 16A 50| VD 5
— 6 0| HD 6 GND
\FHEEH] 710l DCLK |7 GND
8|0/ R 8|0|G
1B 16B 9|0/ B 9 GND
10/ 0| DTMG |10 GND
11 11 GND
12| 0| | 12 GND
13|/ O| BLON* (13
14 14
15 15
16 16
_/
NC keyboard J2 terminal connection cable A B
1 1
1A 10A 2[1]SCO 211 [SC1
3|1[SC2 3]1]SC3
4|1|SC4 4|1 |SC5
5|1|SC6 5
1B 10B 6 6 | O KD7
7 7
8 8
9 9
10 10
Terminal supplying power to CRT T
1 O Crimp terminal: V1.25-4 5T 225::
) @. ’— Recommended manufacturer: JST
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5. COMMUNICATION TERMINAL
5.7 FCUA-CR10/CT100/CT120 Display Unit (9-type monochrome CRT)

5.7.3 Connection of Power Supply
100VAC is supplied from the FCUA-R100 cable on the back of the communication terminal.

o o o
= :@ Power input terminal
E FCUA-R100 cable (100VAC to 115VAC, 0.4A)
i Switch
8 [o ) °

AC OUT :@é AC IN

Use a double-OFF type that completely cuts off the circuit when turning the power ON and OFF.

5.7.4 Connection of NC Keyboard Unit

Connect the CR04-2 cable to the FCUA-KB10/KB12 "CR04" connector.
Connect the J2 cable to the NC keyboard's "J2" connector.

FCUA-KB10/KB12

CRO3 cable

a

i = ]

CR04
J2 ' '
4 CRO4-1 cable 21
i

J2 cable

/N\CAuTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

The NC keyboard unit for the communication terminal is described in this section.
This unit is a separable type. The integrated type is designated with the communication type.

Combination of keyboard unit and display unit

Keyboard type Compatible display unit type
FCUA-KB10 (M system) |FCUA-CR10 (9-type CRT)/FCUA-EL10 (9.5-type EL)
FCUA-KB12 (L system) |FCUA-CR10 (9-type CRT)/FCUA-EL10 (9.5-type EL)
FCUA-KB20 (M system) |FCUA-LD10 (7.2-type LCD)/FCU6-DUT32 (10.4-type LCD)
FCUA-KB30 (L system) |FCU6-DUN33 (10.4-type LCD)

FCU6-KB021 (M system) | FCU6-DUN32 (10.4-type LCD)

FCU6-DUN33 (10.4-type LCD)

FCUG-KBO31 (L system) |+ same height dimensions as 10.4-type LCD display
FCU6-KB022 (M system) | FCU6-DUN22 (8.4-type LCD)

5.8.1 Names and Functions of Each Section

FCUA-KB10/KB12 FCUA-KB20/KB30 FCUA-KB022
FCU6-KB021/KB031
Back view ) Side view Back view Back view
O@ GO d 09 O ° (=] ) °
)
@ .. =il | e ™ >i
@) > | |
& L _4—(2) e
®3) > 0]
(4) P cros l] M N l] (7) > E
» cror f * f Jl
® i i« ® ® > @ L
(6) =} i ® q @ ‘e IlllII ©©
No. Connector name Function explanation
(1) CRO1 Power input terminal (24VDC)
(2) CRO3 NC keyboard connection terminal (CR03 cable is already wired.)
3) Cs1 Select the type of keyboard connected. (M system: O/L system: 1)
4) CR0O4 Display signal output terminal (For CRT/EL connection)
(5) CRO0O2 Control unit connection terminal
(6) CRO5 Remote 1/O connection terminal
@) J1 NC keyboard connection terminal (Connect the CR03 cable. Connect

the FO54 cable for FCU6-KB022.)

Menu key connection terminal

(8) J2 (Connect the J2 cable from the display unit.)

Accessories

Enclosed with FCUA-KB10/KB12 Enclosed with FCU6-KB022

Enclosed connector set NC keyboard cable NC keyboard cable

FCUA-CN220 FCUA-CN211 CRO3 Cable  (L=0.1m) F054 Cable  (L=0.5m)
(For CRO1) (For CRO5)

= ¢ | 5§
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5. COMMUNICATION TERMINAL
5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

5.8.2 Connection of Control Unit

Connect the cable from the control unit to the FCUA-KB10/KB12 unit's "CR02" connector.
FCUA-KB20/30 and FCU6-KB021/KB022/KB031 do not have a connection.

FCUA-KB10/KB12 Ex.FCAB4
o ]
® ®
E cro3 [
CROL H
o]
cst m o=

SH21 cable
(FCUA-RO00O cable)

croa ]

il

msﬂ g ﬁ The partner side connection is "AUX1".

CRO02

® ) (The connection position differs according
> o to the control unit.)

5.8.3 Connection of Display Unit

Connect the CR03 cable connected to the "CR03" connector to the NC keyboard's "J1" connector.
For FCU6-KB022, connect the FO54 cable connected to the "J1" connector to the "NCKB" connector of
FCU6-DUN22.

Connect the J2 cable from the display unit to the NC keyboard's "J2" connector.

For FCUA-KB20/30 and FCU6-KB021/KB031

FCUA-KB20/30
FCU6-KB021/KB031
o

Ex. FCU6-DUT32
[¢) [¢) [¢]

]

CRO3 cable

o

y
|
—)

J2 cable

(L=0.39m)
For FCUA-KB10/KB12
FCUA-KB10/KB12 Ex. FCUA-EL10
N ) [e) re)
A
CRO3 cable |:|
CR04 @
‘]2 o1
] > o—o]
‘\ CRO04-2 cable
\_ ) )

J2 cable
(L=0.39m)

I-65



5. COMMUNICATION TERMINAL
5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

For FCU6-KB022

FCU6-DUN22

FCU6-KB022

J2 Cable
- 0

/\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

5.8.4 Connection of Power Supply

Supply 24VDC from the FCUA-KB10/KB12 CRO1 connector.
FCUA-KB20/30 and FCU6-KB021/KB022/KB031 do not have a power supply terminal.

FCUA-KB10/KB12
[ [

® ®
FCUA-R220 cable CRoL cros [

Stabilized power suppl

cs1 [ Select a stabilized power supply that
satisfies the following specifications.

Output voltage: 24VDC * 5%
Ripple: +5% [p-p]
Rated current: 24VDC, 0.6A or more

Note) 24VDC, 1.5A or more is required
when FCUA-EL10 is used.

24vDC

/N\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

5. COMMUNICATION TERMINAL

5.8.5 Connector Pin Assignment

s

Power input terminal (24VDC)

CRO1

1 <Cable side connector type>
Connector: 2-178288-3
2 Contact: 1-175218-5

1]1]24VvDC
2 0V (RG)
3 FG

Recommended manufacturer: Tyco Electronics AMP

~

Remote I/O unit connection terminal

CRO05

1 <Cable side connector type>
Connector: 1-178288-3
2 Contact: 1-175218-2

1

| TXRX

2

o] TXRX*

3

GND

Recommended manufacturer: Tyco Electronics AMP

J

VAN

N [

Control unit connection terminal

CRO2

10 1 1] |GND 11] [EN_RT
2|1 |RXD 12| | | RXD*
3 13
4 |O[TXD 14[O| TXD*
5] |[GND 15| [ GND
6 16
20 11 = 15
<Cable side connector type> 8 GND 18
Plug: 10120-6000EL 9 19
Shell: 10320-3210-00 10 20

Recommended manufacturer: 3M

1-68



5. COMMUNICATION TERMINAL
5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

Display signal output terminal (For CRT/EL connection)

CRO04 A B
16A 1A 1 1
H'::; P :n::] 2 2
............. 3 3
16B 1B 15 GHP : GND
. 60| HD 6 GND
<Cable side connector type> 710l DCLK | 7 GND
Connector: 8426-4500 s O/ R 8|0l G
Contact: 3690-1000 90| B 9 GND
Recommended manufacturer: 3M 10/ o] DTMG |10 GND
11 11 GND
1210| 1 12 GND
13/ O BLON* |13
14 14
15 15
16 16
N\
@ NC keyboard connection terminal (CR03 cable is already wired.)
CRO3 A B
J1 20 1A 1] [GND 1] [GND
211 |[KSCO 2|1 |[KSC1
'®) 'e) 3 Vce 3 Vcce
4|1 |[KSC?2 4|1 |[KSC3
5|1 |[KSC4 5|1 |[KSC5
20 1B 6|1 |KSC6 6|1 |[KSC7
711 |[KSC8 711 |[KSC9
8|l |[KSC10 8|1 |[KSC11
9|1 [KSC12 9
10 10
11 11
;ICZaple side connector type> %g | [BUZCM i% [ TBUZCM
ug: 8830E-50
Recommended manufacturer: KEL 14 14
) 15 GND 15 GND
16|1 |RESET |16]|1 [FAST
17 Vcc 17 Vcc
18/O| NKDO 18/ O| NKD1
19|O| NKD2 19/ O| NKD3
20/O| NKD4 20[ O| NKD5
21/ O| NKD6 21 O NKD7
22|0|BUZ 22
23 Vcc 23 GND
24|O| READY |24
25 Vcc 25 Vcc
NG
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5. COMMUNICATION TERMINAL
5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

NC keyboard connection terminal (FCU6-KB022 only)
(FO54 cable is already wired.)

13A 1A 1]1[kBCSo* |1]1][KBCS1*
2|1 |KBCS2* | 2|1 |KBCS3*
:ﬂ]]j]\llllllllllll/ 3 I KBADO 3 I KBADl
ghomaneaRTEen 4 | | |[KBAD2 4|1 |BUZOUT*
51 |RDYOUT* 5 | | | SPOUT
13B 1B 6 |O|KBRES* | 6
7 |O|KBDO 7 |O| KBD1
<Cable side connector type> 8 |O|kBD2 8 O] KBD3
Plug: 7926-6500SC 9 GND 9 GND
Strain relief: 3448-7926 10 GND 10 GND
Recommended manufacturer: 3M 11 GND 11 GND
12 Vcce 12 Vcce
13 Vce 13 Vcc
Menu key connection terminal
(Connect the J2 cable from the display unit.)
J2 A B
10 1A 1 1
A\ 2|1 1[SCO0 2|1 |SC1
q:ﬁ --------- i;h 3[1[sc2 3[1|sC3
4|1|SC4 4|1 |SC5
10B “18 5[1]SC6 5
6 6 | O| KD7
7 7
8 8
9 9
10 10
Menu key connection terminal (FCU6-KB022 only)
(Connect the J2 cable from the FCU6-DUN22.)
1 1
10A 1A 21 SC3 [2]1]SC5
q:ﬁi;::' 31| SC7 311[SCi11
""""" \1 41| SC13 g || SC15
5[1] SC17
108 B 6 6 [ O] KBD3
7 |0l KBD2 7
8 8
9 9
10 10
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5. COMMUNICATION TERMINAL
5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

5.8.6 Keyboard and Display Unit Installation Pitch

Basically, the display unit and keyboard unit should be installed next to each other.
When separating the communication terminal from the keyboard, use the following explanation as a
guideline.

(1) The installation pitch applies when installing on a flat structure.

(2) The installation pitch may be narrower depending on the panel structure and layout of other devices.

(3) The CRO3 cable (FO54 cable for FCU6-KB022) and J2 cable from the display unit are connected to
the keyboard unit.

FCUA-LD10
For vertical placement For horizontal placement
Sooooo
ooo0Q0
0ooooo
oooo0Qo0
0ooogoD
00ooooo
B8
¢ [ZGQQCJ
10mm (Max.)
' 100mm ‘
Soaooa (Max.)
apaoo0o
apoaooo
0adlo
apagoa
aooooa
o0 22
c3@@®c3
FCU6-DUT32/FCU6-DUN33
For vertical placement For horizontal placement
doooao
[m[m[=loYoYe)
acaoQo
acaooo
ooopoo
obobao
9% 8.2
#v c:@©®c3
e e ¥ e ¥ s ¥ i S FHe
200mm (Max.)
200mm
= ? (Max)
oooaoa
DaooQ0o
Daoooo
Daooo0oo0
ooogod
oooaoa
e
=% e
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5. COMMUNICATION TERMINAL
5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

FCU6-DUN22
For vertical placement For horizontal placement
F 9 f 9 7= <0
Dooooo
000000
000000
000000
00o0o0oog
0oooog
00 @ 00
@-B> 0O
@ ] ® o
150mm (Max.)
o= ~0 u 300mm
0ooooo T —> Max) —
000000
dogoooa
ooooooQ
dogooo
oooooo
00 @ DO
@-> 0
D ovO O
(o] o

FCUA-EL10/FCUA-CR10

The CRO04/CR04-2 cable length for the display unit with FCUA-KB10/KB12 is short, so the
installation pitch cannot be increased.

/N\CAUTION

Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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5. COMMUNICATION TERMINAL
5.8 FCUA-KB10/KB12/KB20/KB30 and FCU6-KB021/KB022/031 NC Keyboard Unit

When separating the display unit and keyboard unit, review the machine operation panel while referring
to the following connector layout.

FCUA-LD10 . ' Q el o
FCU6-DUT32 — 12 cable e
|:| O\ (L=0.39m)
croL i
] A
Al 47 |:|
— \4
A
FCUA-LD10:RX213 card
= FCU6-DUT32:RX215 card
A
— E ® ®
. v v o o o
L, (Partheighty [, D _
o G | H, D
< < C w8
< B o
FCU6-DUN33 . + ° <] °
— ® RX212 card ® || QY287 card
A
47
A4
— A
F
J (L=0.39m)
A =
EE': E ® ®
__ J 1 A 4 A (o] [e) O
| — (Part height) D
oG | HA “« C »8le
< B ,
FCUA-KB20
FCUA-KB30
20
I [e] [e] A A
® ® g Unit:mm
! ) CRO3
Display unit type A B C D E F G H Cable

FCUA-LD10 200 260 78 | 48 | 26| 59| 22| 20 200

FCU6-DUT32 210] 270 30 | 18 | 30| 86
FCU6-DUN33 210 2701 150 25 | 19| 124

30 500
30 500

u
=
46

© | ©

J2 cable length: 390mm

200

Fry
45 R

o115 140

1
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6. CONNECTION OF BASE I/O UNIT
6.1 Outline of I/O Unit

6. CONNECTION OF BASE I/0O UNIT

6.1 Outline of I1/0O Unit
The base I/O unit is used to connect the servo drive unit, synchronous feed encoder, skip signal and
remote 1/O unit. One unit is always required for each control unit.

6.1.1 Configuration of model name

FCU6-DX350

— 0: Sink output
—— 1: Source output

5: Serial 1CH + manual pulse generator 3CH

— 3: DI48 points/D0O48 points
—4: DI64 points/DO64 points

— DX: Base /O unit

6.1.2 Configuration and functions of each unit

Machine input circuit type and number of points

FCU6-DX350 | FCU6-DX351 | FCU6-DX450 | FCU6-DX451
1 |Inputtype Sink/source
2 | COM pin connection 24VDC oV (RG)
3 |No. of input points 48 points 64 points

Machine output circuit type and number of points
FCU6-DX350 | FCU6-DX351 | FCU6-DX450 | FCU6-DX451

1 |[Output type Sink type Source type Sink type Source type
2 | Output current 60mA/1 points
3 | No. of output points 48 points 64 points

The specifications other than the machine input and machine output connector are common.
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6. CONNECTION OF BASE 1/0O UNIT

6.2 Base I/O Unit Connection System Drawing

6.2 Base I/O Unit Connection System Drawing

M60/M60S Series

Base I/0O unit

control unit
FO10 cable
SH21 cable
CF1L[— sv2
ENC D F040 cable
SKIP[ )
RIOlD R211 cable
RIOZD R211 cable
FO50 cabl
cable CF31D R301 cable
CF32D R301 cable
R301 cable
Function CF33D
additional R301 cable
card CF34[ )
HR211
F032 cable
Rs232¢|[J
]CFll F020 cable
HANDLE|[) ch
Stabilized
power supply | F021cable
2CH
AVDC (JpciN F022 cable
CS1CSs2 3cH
0 1

\

Servo drive unit

Servo drive unit
Synchronous feed encoder
Skip signal

Remote 1/O unit

Remote I/O unit

D/IN

D/IN

D/OUT

D/OUT

RS-232C Port No.2

1st manual pulse generator

2nd manual pulse generator

3rd manual pulse generator

* CS1 and CS2 set the remote I/O communication station numbers.

(Note) The base I/O unit occupies two stations of the remote I1/O communication (MC link B

communication).
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6. CONNECTION OF BASE I/O UNIT
6.2 Base I/O Unit Connection System Drawing

I/O unit
name
FCU6-DX350 FCU6-DX351 FCU6-DX450 FCU6-DX451
Connector
name
CE10 Connect with the control unit
(servo drive unit, synchronous feed encoder, skip signal, remote 1/O unit).
CF11 Connect with the control unit (+5V, RS-232C, manual pulse generator).
SV1 Connect with the servo drive unit/spindle drive unit.
SV2 Connect with the auxiliary axis.
ENC1 Connect with the synchronous feed encoder. When using two units for the
synchronous feed encoder, connect the second unit to ENC2 of the control unit.
SKIP Connect with the skip signal input. Up to eight points can be used.
Connect with the remote 1/O unit. There are two stations occupied on this unit, so the
RIO1 " . : )
additional remote I/O units for six stations can be used.
RIO2 Connect with the remote 1/O unit.
CF31 DI: 32 (sink/source) DI: 32 (sink/source)
CF32 DI: 16 (sink/source) DI: 32 (sink/source)
CF33 DO: 32 (sink type) [DO: 32 (source type)| DO: 32 (sink type) [DO: 32 (source type)
CF34 DO: 16 (sink type) [DO: 16 (source type)| DO: 32 (sink type) [DO: 32 (source type)
RS232C Connect with an RS-232C device.
Connect with the 12VDC power supply type handle. Up to three units can be
HANDLE
connected.
Rotary switch CS1: Sets the 32-point station No. with remote I1/O communication 1CH
Cs1 DI: X0-X1F and DO: YO-Y1F.
This is normally used set to "0".
Rotary switch CS2: Sets the 32-point station No. with remote I1/O communication 1CH
Cs2 DI: X20-X3F and DO: Y20-Y3F.

This is normally used set to "1".

* The rotary switch CS1 and CS2 settings may differ according to the machine configuration and
whether other remote I/O units are being used. Set within the range of 0 to 7.
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6. CONNECTION OF BASE I/O UNIT
6.2 Base I/O Unit Connection System Drawing

Machine input/output terminal

/0 CF31 CF32
B A B A
20 | 1 X0 20 | | X10 20 | 1 X20 20 | 1 (X30)
19 | 1 X1 19 | | X11 19 | 1 X21 19 |1 (X31)
18 | | X2 18 | | X12 18 | 1 X22 18 | 1 (X32)
17 | 1 X3 17 | 1 X13 17 | | X23 17 | 1 (X33)
16 | | X4 16 | | X14 16 | 1 X24 16 | 1 (X34)
15 | 1 X5 15 | | X15 15 | 1 X25 15 | | (X35)
14 | 1 X6 14 | | X16 14 | 1 X26 14 |1 (X36)
13 | | X7 13 | | X17 13 | 1 X27 13 | | (X37)
12 | 1 X8 12 | |1 X18 12 |1 X28 12 |1 (X38)
11 | 1 X9 11 | | X19 11 | 1 X29 11 | | (X39)
10 | | XA 10 | 1 X1A 10 | 1 X2A 10 | 1 (X3A)
9 |1 XB 9 || X1B 9 || X2B 9 |1 (X3B)
8 |1 XC 8 || X1C 8 |1 X2C 8 |1 (X3C)
711 XD 7 11 X1D 7 11 X2D 701 (X3D)
6 || XE 6 | | X1E 6 |1 X2E 6 || (X3E)
5 |1 XF 5 11 X1F 5 |1 X2F 5 |1 (X3F)
4 4 4 4
3 |1 COM 3 |1 CoM 3 |1 CcCoM 3 11 COM
2 24VDC 2 0V(RG) 2 24VDC 2 0V(RG)
1 24VDC 1 0V(RG) 1 24VDC 1 0V(RG)
The devices shown in parentheses are used only
with FCU6-DX450/451.
CF33 CF34
B A B A
20 | O Y0 20 | O Y10 20 | O Y20 20 | O (Y30)
19| 0 Y1 19 | O Y11 19 | O Y21 19 | O (Y31)
18| O Y2 18 | O Y12 18 | O Y22 18 | O (Y32)
17| O Y3 17 | O Y13 17 | O Y23 17 | O (Y33)
16 | O Y4 16 | O Y14 16 | O Y24 16 | O (Y34)
15| 0O Y5 15| 0 Y15 15 | O Y25 15| O (Y35)
14| 0 Y6 14 |0 Y16 14 [0 Y26 14 | 0O (Y36)
13| 0 Y7 13 |0 Y17 13 |0 Y27 13| 0 (Y37)
12 | O Y8 12 | O Y18 12 | O Y28 12 | O (Y38)
11| O Y9 1 | 0 Y19 11 |0 Y29 1 | O (Y39)
10| O] YA 10 | O] V1A 10 | O] Y2A 10 | O| (Y3A)
9 |0 YB 9 | O| vYiB 9 |O0| voB 9 | O] (Y3B)
8 |0 YC 8 10| vic 8 |O0| vz2C 8 | O] (Y30
7| 0| YD 7 | O| YID 7 |0| Y2D 7 | O] (Y3D)
6 |0 YE 6 | O Y1E 6 | O Y2E 6 | O (Y3E)
5|0 YF 510 Y1F 510 Y2F 5|0 (Y3F)
4 4 4 4
3 3 3 3
2 24VDC 2 0V(RG) 2 24VDC 2 0V(RG)
1 24VDC 1 0V(RG) 1 24VDC 1 0V(RG)

The devices shown in parentheses are used only
with FCU6-DX450/451.

cs1 cs2
Ol O

<Cable side connector type>
Connector: 7940-6500SC * This examples shows CS1 set to "0" and CS2 set to "1".
Recommended manufacturer: 3 Refer to the PLC Interface Manual for details.
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6. CONNECTION OF BASE I/O UNIT
6.3 Connection of Power Supply

6.3 Connection of Power Supply

Supply the 24VDC power for the base I/O unit from the DCIN connector.
Base I/O unit

CF31 CF32
CF33 CF34 S
I
o i © Not used RS232C RI02 RI0O1 DCIN
HANDLE
[\@ 2y © Not used FG
% ﬂi ﬁ — © Installation hole (LG) for card add/—eﬁ © |Not used @
L
FO070 cable n
— =T Base I/O unit internal power supply system
I CF31 CF32

- / B2 B2
Stabilized
power supply B1 : Bl
A2 A2
Al :::1 Al

CF33 CF34

] B D SR < |
4

i3 \

Stabilized

power supply DCIN
24VDC
0V (RG)
FG

(Note) A 24VDC power supply input is required for both the sink type and source type.
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6. CONNECTION OF BASE I/O UNIT
6.4 Connection of I/O Signal

6.4 Connection of I/O Signal

(1) CF31 and CF32 input circuit specifications

The sink and source input is changed by connecting 24VDC to COM or connecting 0V (RG). There
are 48 or 64 input points, and the input device numbers are X0 to X3F.

Sink type Source type
/ N N
(Machine side) (Machine side)
24VDC CF31/32 2AVDC CF31/32
T e 2.2k e 2.2k
Lo == E— o=
L0V(ROG) 22 f1=(]
| e B | SEETN
=0V(RG vz || control Fy= Control
(RG) { <— circuit <‘ circuit
COM [— [ ___|com—
' = OV(RG) x#
o N /
Input conditions  Use the input signals within the range of the following conditions.
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|]O|lOa|(A[WIN]|E

Machine side contact capacity

+30V or more, 16mA

or more

<Caution>

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

Tl

1L

T4

T2

_|A
-

T1

[

=

T3
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6. CONNECTION OF BASE I/O UNIT
6.4 Connection of I/O Signal

(2) Specifications of CF33, CF34 output circuit

The output is fixed to a sink or source output. There are 48 or 64 output points, and the YO to Y2F or
YO to Y3F output pins are used. Use within the specification range shown below.

Sink type Source type
/(Machine side) N / \
24VDC
2DC CE33/34 CF33/34

(Machine side)
j (oA
RA
— NSZ
Control
Control R circuit
j circuit L L1

T =O0V(RG) =0V(RG) ]
\_ RN /
Output conditions
Insulation method Non-insulation
Rated load voltage 24VDC
Max. output current 60mA/point
Output delay time 40us

(3) Rotary switch (CS1, CS2) setting

Rotary switch CS1: Set the station No. of the 32 points remote 1/O DI: X0-X1F and DO:
CS1 |YO-Y1F for system 1.

Normally, this is used set at "0".

Rotary switch CS2: Set the station No. of the 32 points remote I/O DI; X20-X3F and DO:
CS2 | Y20-Y3F for system 1.

Normally, this is used set at "1".

The No. of stations occupied with this card is two stations.

<Caution>

* 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.

* When using a lamp or capacitive load, 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 lamp or capacitive load, always connect a protective resistor serially to the
load to suppress rush currents.
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6. CONNECTION OF BASE I/O UNIT
6.5 Example of Remote I/O Unit Connection

6.5 Example of Remote I/O Unit Connection
The number of I/O points can be expanded by connecting a remote 1/O unit to the base 1/O unit.

Refer to Chapter 7 CONNECTION OF REMOTE I/O UNIT for details on the remote I/O unit.

(Example of connection using remote I/O unit) (Ex.) Remote I/O unit
FCUA-DX110/FCUA-DX120

— jSLO Front view
T o .

ki)
B
- @)

o]

5
o
(]
T
o5
g

RI02RIOL DCIN From)

N FCUA-R211 cable

el ——B

T 7

Bottom
view

RS232C ©

D@

The M64/M65/M66 does not use the RIO2.

Terminator (R-TM)

B

Contact and connector manufacturer
Tyco Electronics AMP

(2) RIO1 terminator
Connect a terminator to the final remote 1/O unit connected to RIO1.

Terminator type: R-TM Refer to Appendix 2.22. Terminator (R-TM)

Contact and connector manufacturer:
Tyco Electronics AMP
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6. BASE I/O UNIT CONNECTION
6.6 Connection of Servo Drive Unit

6.6 Connection of Servo Drive Unit

Connect the servo drive unit to SV1 (servo axis, PLC axis, spindle) and SV2 (auxiliary axis: MR-J2-CT)
of the base 1/O unit.

Refer to the M60/M60S Series Specifications Manual (BNP-B2210) for the number and types of servo
drive units and spindle drive units that can be connected to SV1 and SV2.

O

Connector name
SV1, 8Vv2

@
sl
(98]
@]
fes]
)
o

:::Ej;':@f
i

0 | | =l e
o wﬁ i][ RS232C ] @)
M\

Servo drive unit

& S
- | I
5 -
Connector 0
CN1A | [ =]
agll 0
00 ,
Servo drive unit = = ©
5 s
(Servo axis,
spindle, PLC axis)
Lo o 9 * Connect a terminator or battery
(Auxiliary axis) unit to the final servo drive unit.

<Related items>

Cable manufacturing drawing: APPENDIX 2 (SH21 cable)
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6. CONNECTION OF BASE I/O UNIT
6.7 Connection of Synchronous Feed Encoder

6.7 Connection of Synchronous Feed Encoder

Connect the encoder to ENC1 on the base I/O unit.
When connecting the second unit, connect it to ENC2 on the control unit.

Base I/O unit

] O

T

D@
[

Encoder side

Control unit

O CBUSL  CBUS2 E

OFEN = o F040 cable
H g)ﬂﬂn o
A(Expansionf J

cover)

P
Beo

Ered

ek

Encoder side

r_ F041 cable
0 =

F041 cable \ gﬁ

™ Synchronous feed encoder
™ J— (First unit)
RI02 DCIN H ﬁ)ﬂﬂ]ﬂ F040 cable ﬁE g
RIO1 ) iE
[ f o

o }Eﬂ

97F3102E20-29P (or equivalent)

Synchronous feed encoder
(Second unit)
g

e

97F3102E20-29P (or equivalent)

A ENC1A K ov

B ENC1Z L

C ENC1B M

D N ENC1A*
E Case ground P ENC1z*
F R ENC1B*
G S

H 5vDC T

J

<Related items>

Outline drawing: APPENDIX 1
Cable manufacturing drawing: APPENDIX 2 (F040 cable)

Connector pin assignment: 6.10 Base I/O Unit Connector Pin Assignment (ENC1)
4.2.8 Control Unit Connector Pin Assignment (ENC2)
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6. CONNECTION OF BASE I/O UNIT
6.8 Connection of Skip Signal (sensor)

6.8 Connection of Skip Signal (sensor)

Connect the skip signal to SKIP on the base I/O unit.
The skip signal is used for processing the high-speed signals. Always shield the cable.

(1) Skip signal cable

Base I/O unit
SKIP

I —

[: 22k |fy= SKIP IN1

.“; "‘E 10 = I: |

— o [ SKIP IN2

.“} "‘E 3 = I:E

\[: 2.2kQ2 EZi SKIP IN3

."; "E 11 — I: L

I Y 22k [z ]| SKIP IN4

[: ] - EE

: 2.2kQ |§21G SKIP IN5

A 7\ 13 _

I ’ 220 (]| SKIP ING
Stabilized ': 6 — I:E
powersupply I:” 2.2kQ ZEZI -SKlp IN7

—— || [[=ES

R 2.2k @@ SKIP IN8
. 8 Control circuit
o ll9

LAS

(2) Input conditions

Use the input signal within the following condition range.

18V or more,

1 | Input voltage at external contact ON 25 2\ o less . Ton .
2 | Input current at external contact ON 9mA or more 24V
3 | Input voltage at external contact OFF 4V or less
4 |Input current at external contact OFF 1mA or less
5 |Input signal hold time (Ton) 2ms or more ov L -
6 | Internal response time 0.08ms or less Ton > 2ms

. . . +30V or more,
7 | Machine side contact capacity 16mA or more

<Related item>

Connector pin assignment: 6.10 Base 1/0O Unit Connector Pin Assignment (SKIP)

/\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector. Doing
so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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6. CONNECTION OF BASE I/O UNIT
6.9 Connection of Manual Pulse Generator

6.9 Connection of Manual Pulse Generator

To connect the manual pulse generators, connect an F020/021/022 cable to "HANDLE" on the HR211

card. Up to three manual pulse generators can be connected.
(Refer to Appendix 2.5 F020/021/022 Cable Manufacturing Drawings for cable details.)

Connecting one manual pulse generator 5
T I — > 20 °
Manual pulse generator -
FCUA-HD60 = | ]
Rear view - I
NO.1 i
o il 25v1
L :E[ RI02 DCIN
& 12VOVAB ® e i RIO1
© X [ 1) |(X © |
4-M3 i /V __J
FO20 cable [ o ﬂ/ ©
][] - 99

Connecting two manual pulse generators

Manual pulse generator

FCUA-HD60
Rear view
NO.2 NO.1
o) o
®12VOVAB® ®12VOVAB®
© © © X[ | O] [(X)][CX O
4-M3
F021 cable o T
- |||
/\CAUTION

A 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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6. CONNECTION OF BASE I/O UNIT
6.9 Connection of Manual Pulse Generator

When devices (pulse generators) other than manual pulse generators (HD60) are connected to the
additional 1/0O units, use within the ranges shown in the following specifications. The commercially-
available manual pulse generators include the 25 pulse/rev type and 100 pulse/rev type.

The MELDASG60/60S Series internally multiplies one pulse by four, so use the 25 pulse/rev type.

Input/output conditions

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

Input signal voltage H-level 3.5V to 5.25V, L-level OV to 0.5V or less
Max. input pulse frequency | 100kHz
Power voltage for pulse

Input pulse signal type

12vDC £ 10%

generators
Max. output current 300mA
No. of pulses per rotation 25 pulse/rev (25 pulse/rev for HD60)

Input waveform

The input waveform phase difference must be £T/10 (T: cycle) or less.

A (B) phase

B (A) phase

Y

Q
\d

A
o
v
I
e
Im

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. 10ps)

Input/output circuit

|
Connector pin No. +5VvV
| 470Q2

— HAL [1 T >0
HA2 3 2200 4700pF
5V = ov(LG)
HA3 [5 *
Input 470!2? +5V _
HB1 2 VV\I 4700pF {>C
HB2 4 220Q P Control circuit
L HB3 6 — 0V(LG)

12vDC 10,12,14
Output|:
0V(GND)| 9,11,13
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6. CONNECTION OF BASE I/O UNIT
6.10 Connector Pin Assignment

6.10 Connector Pin Assignment

(1) Base I/O Unit Connector

1-87

4 Control unit connection terminal h
CF10
Refer to section 4.2.8 Control Unit Connector
Pin Assignment (CF10) for details on the
connector pin assignment.
50 26

<Cable side connector type>

Plug :10150-6000EL

Shell : 10350-3210-000

Recommended manufacturer: 3M

\_ (Connect the connector case to shield.) )

4 Servo drive unit connection terminal A
SV1 1 GND 11 GND

2 | O] SVIXD1 | 12 | O| SVTXD1*
3|1 | svALM1 | 13 SVALM1*
4 |1 | SVRXD1 | 14 SVRXD1*
5 GND 15 GND
6 16
7 | 0| SVEMGL | 17 | O| SVEMG1*
8 18

<Cable side connector type> 9 19

Plug :10120-6000EL 10| o +5Vv 20

Shell : 10320-3210-000

Recommended manufacturer: 3M

(Connect the connector case to shield.)

N J
Servo drive unit connection terminal h
Sv2 1 GND 1 GND

2 | O] sVIxXD2 | 12| 0| SVTIXD2*
3 |1 | SVALM2 | 13| | | SVALM2*
4 |1 | SVRXD2 | 14| | | SVRXD2*
5 GND 15 GND
6 16
7 | O| SVEMG2 | 17| 0| SVEMG2*
8 18
<Cable side connector type> 9 19
Plug :10120-6000EL 10 | O] +5V 20
Shell : 10320-3210-000
Recommended manufacturer: 3M
(Connect the connector case to shield.)
- J
. . N\
Synchronous feed encoder connection terminal
ENC1 5 1 ; : Emgig 61 | ENCIA*
711 ENC1B*
O Oooooooo(? O i ! CE;’:I%lZ 8 |1 | ENnC1z*
<Cable side 5 GND 9| O] +5V
connector type> 9 6
ggz?;c‘;tor gBEF;ngll (Connect the connector case to shield.)
Case : HDE-CTH
\ Recommended manufacturer: Hirose Electric )
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6.10 Connector Pin Assignment

4 N\
Skip signal input terminal
SKIP 1 GND
9 GND
8 1 2 | 1| SKIPINL 1™ gy b N2
00000000 i I SKIP IN3 11 I SKIP IN4
O \\Mj o 5| 1 | SKIPIN5 12
6 1 [ skipINT 13| 1 | SKIP IN6
15 9 7 14 | | | SKIP IN8
5 GND 15 GND
<Cable side connector type>
Connector : CDA-15P
Contact : CD-PC-111 [ Connect the connector case to shield. ]
Case : HDA-CTH Use a nickel-base chrome-plated part.
\ Recommended manufacturer: Hirose Electric )
( - - - \
Remote 1/O unit connection terminal <Cable side connector type> 1 [ vol TXRXL
RIO1 1 2 3 Connector : 1-178288-3 2 | VO] TXRX1*
Contact :1-175218-2 3 GND
w Recommended manufacturer:
Tyco Electronics AMP
. J
4 _ N
Remote I/O unit connection terminal <Cable side connector type> 1170l TXRx2
Connector : 1-178288-3 2 /ol TXRx2*
RIO2 1 2 3 Contact :1-175218-2 : oD
Recommended manufacturer:
w Tyco Electronics AMP
. J
4 ] N\
Power input terminal (24VDC) <Cable side connector type>
1 ) Connector : 2-178288-3 1|1 |24vDC
DCIN 3 Contact :1-175218-5 2 0V(RG)
Recommended manufacturer: 3 FG
ﬁ Tyco Electronics AMP
. J
/\CAUTION

Do not apply voltages other than those indicated in this manual on the connector. Doing
so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified

connectors.
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6.10 Connector Pin Assignment

(2) Additional I/0O Unit Connector

4 N
Control unit connection terminal
CF11
1A ¢ 25A
Refer to section 4.2.8 Control Unit
1B 258 Connector Pin Assignment (CF11) for
details on the connector pin assignment.
<Cable side connector type>
Connector: DHD-RB50-20AN
Recommended manufacturer: DDK
S J

-

Manual pulse generator connection terminal

HANDLE
8 1 1] 1| 1HA 9 GND
Reference materials 21 1| 1HB 10 12VDC
Appendix 2.5 F020/21/22 | O \\Ooofoocf’oocf’oo) O i | 1 2HA 11 GND
Cable Assembly Drawing = : ;:i 12 12vVDC
15 9 6 3 13 GND
> | | 3HB 14 12VDC
<Cable side connector type> 8 15
Connector : CDA-15P
Contact :CD-PC-111
Case : HDA-CTH
\ Recommended manufacturer: Hirose Electric j
4 N
RS-232C device connection terminal n Explanation of
1 signals
RS232C B 2 | O] SD1(Note) H2 O sbz SD: Send Data
3| | | RDL(Note) |25} O 1 ER2 RD: Receive Dat
O 0000000000000 ) 1611 | RD2 - neceive Data
0O0000000000Q 4 | O| RS1(Note) RS: Request to Send
5| 1 | cs1(Note) |7 I Cs2 CS: Clear to Send
% 14 61 | | DR1(Note) 18 DR: Data Set Ready
Reference materials = GND 19| O| RS2 ER: Data Terminal
Appendix 2.6 F030/31/32 5 20| O | ER1(Note) Ready
: | | DR2
Cable Assembly Drawing 9 g (Note) Signal name
) 10 meanings:
<Cable side connector type> 11 GND 23 OO1: For mainte-
Connector  : CDB-25P P reserve ;‘5‘ i’:eDrve nance by
. _PC. service
Contact . CD-PC-111 13 personnel
Case : HDB-CTH O0O2: General
Recommended manufacturer: Hirose Electric gﬂgﬁﬁgﬂ
N J
/A\cAuTiON

A Do not apply voltages other than those indicated in this manual on the connector. Doing
so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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7. CONNECTION OF REMOTE I/O UNIT

This chapter describes the connection of the remote 1/O unit and machine control signals.

7.1 Outline of Remote I/O Unit

The following eight types of signals can be input/output from the remote I/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 base 1/0 unit or the communication terminal.
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. Because the base 1/O unit uses two stations when
base 1/0O unit system 1 is used, up to six stations of the remote I/O unit can be connected. (Refer to
Section 7.3 "Setting of Station No. When Using Multiple Remote 1/O Units" for details.)

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 2
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 2
Analog input (Al) : 4 points
Analog output (AO) . 1 point
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7.2 Names of Each Remote I/O Unit Section

7.2 Names of Each Remote I/O Unit Section

FCUA-DX100 FCUA-DX11d/FCUA-DX12[1 FCUA-DX140O
Front view Front view Front view
<~ O<—ili—® O=<tril—©
o<lf | @<=g" @<L
/’E /'EE )® /’EE }@
o< @<l &<\l
@< @=Tli—>©® @=T1
i i i i
(Front) (Front) (Front)
— * *
®O=<HllE ©=: ®=<rlilE
-« % Bottom@< % Bottom @< % Bottom
— % view — % view — % view
o=z o=l @<l -
| —= —=
(Rear) (Rear) (Rear)
@ DI-L (machine input signal connector) > For changeover off transfer speed.
Normall left side.
@ DS (transfer speed changeover switch) DS L NZtrTzez.set o et

@ CS (station No. changeover switch) CS o:; —> Selection of station No.

(4) DO-L (machine output signal connector)

@ RIO1 (serial connection connector #1) Enlarged view of DS and CS
@ RIO2 (serial connection connector #2)

(7) 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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7.3 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. Because the base /O unit uses two stations, up to
six stations of the remote 1/O unit stations can be connected to RIO1 of the base I/O unit.

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

When using multiple remote I/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 [J 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>

Base I/O unit

FCUA-DX10Ounit

[Eile

RIO2RIO1 DCIN

Total No. of occupied

[ﬁ U No. of occupied stations:1

<Setting Example 2> @ @ FCUA-DX11[Junit

. or
Base I/O unit o FCUA-DX120unit
N
— o 0L T FCUA-DX10Junit
s ]

IP

ENC1 |

B

o |lo
SV2svi

RIO2RIO1DCIN

=

N
hQ@

u No. of occupied stations:1  No. of occupied stations:2

Total No. of occupied stations:5
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CS2 Cs1
<Setting example 3> @ @
Base 1/O unit 1 0 FCUA-DX11Junit or FCUA-DX12[Junit 3 units
g .60
o ENCL = ]
D ||| +
RIO1
J SR A Atz A &
0® RIE
N 2 3 4 5 6 7
No. of occupied  No. of occupied No. of occupied
stations:2 stations:2 stations:2
Total No. of occupied stations: 8
(Max. configuration)
<CAUTION>

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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7.4 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

| ———— . —

2.2kQ
J_ 56 O ) I
OV(RG)= ﬂ |

2.2kQ
5o O — .
ovRGIL @& |
2.2kQ .
55 O = |
OV(RG)J__— ﬂ .
2.2kQ |
6o O - .
ovirey L &Y
2.2kQ .

J_ S50 o —

OV(RG)== ﬂ Control I
circuit "
24VDC(+) T R I
A3,B3 |COM I

Sink type

(Machine side) DI-L/DI-R
|——— s ——
24VDC(+ T

*) - ~ 2.2k0 |
24VDC(+) T 2.2kQ I
50 O — [ |
24VDC(+) T [ 2.2¢a .
55 O = [ |

24VDC(+) T . 2.2kQ
6o O — [ I
24VDC(+) T - 2.2kQ I
5o o — .
ﬂ Control I
1 circuit .
OV(RG) J—_— A3,B3 |COM I

Source type
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Input conditions

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|[O|O | |IWIN|RF

Machine side contact capacity

30V or more, 16mA or more

<Caution>

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
_T1 _T1

Y

\

A
Y
A

T3 T4

L
[

‘ T2
_T1 _T1

Y

\

A
\
A
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7.5 Outline of Digital Signal Output Circuit

7.5 Outline of Digital Signal Output Circuit

The digital signal output circuit uses a sink type (DX100) or source type (DX10O1).
Use within the specification ranges shown below.

Output circuit

Sink type Source type

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

24VDC(H) £  smemeemeeeseeeeeeeeae- 1 (Machine side) L --Er-2-4-\/TD-C-(:) -------- .

[}
1 )
[ ] [ [ ]
[ ] [ ]
L @ By '
[}
1 —O 1
Control E H Control :
circuit ' circuit '
L] [}
[} [}
! R 1
e@ -
: '
| D o ot ot ot ot o ot o et e e o ™
Output conditions
Insulation method Non-insulation
Rated load voltage 24VDC
Max. output current 60mA/1 point
Output delay time 40us
<CAUTION>
4 )

* 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.

* When using a lamp or capacitive load, always connect a protective resistor
(R=1500Q) serially to the load to suppress rush currents. (Make sure that the
current is less than the above tolerable current including the momentary current.)

\_ J

/\CAUTION

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

© When using alamp or capacitive load, always connect a protective resistor serially to the
load to suppress rush currents.
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7.6 Outline of Analog Signal Output Circuit

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

Output circuit

R
2200 DAC

AO*O

Output conditions

Output voltage 0V to £10V (+5%)
Resolution 12bit (+10V x n/4096) (Note)
Load conditions 10kQ load resistance
Output impedance | 2200

(Note) n=(2°to 2"
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7.7 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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7.8 Connection of FCUA-DX100[1/14[] Unit and Machine Control Signal

Type of machine input/output |  Input Output
signal and No. of points 32 points | 32 points
R300 cable/ % FCUA-DX100]

or

Machine signal

R300 cable/
R301 cable

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 IZUMI Corporation terminal block
BX1F-T40A™"® Y 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 1ZUMI Corporation).

(Note 1) IDEC I1ZUMI Corporation I/O terminal BX1F-T40

<Qutline of connection>

DI-L _(— FCUA-DX100/140 — DI-L _/— FCUA-DX101/141 —
A3 COM A3 COM
24VDC(+) B3 | < B3 O
9 2KO) @Iﬁput circuit 24VDC(+) 2 2K 0 Input circuit
oV O sink type o source type
(RG) Bl |Of O
B2 | Ot
AL 1O O
Az 1o O
24VDC(+)
DO-L L ;
«@— O O Output circuit
} Output circuit Jﬁ source type
O) O)
€ o _;‘7 sink type €D o
= Bl (O
B2 |O+— Control 0V(RG) B2 |Of—s Control
Al |O circuit Al |O circuit
Machine A2 |O Machine A2 |O
control panel control panel
—R{le Hrio2 | bciN_ |—'
2
Stabilized | Stabilized |
power Supp|y 24VDC(+) 0V FG = FG power supply 24VDC(+) oV FG = FG
/N\CAuUTION

A 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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7.8 Connection of FCUA-DX10[]/14[] Unit and Machine Control Signal

<Signal assignment table>

<CAUTION>

FCUA-DX100/1401

G+

Remote /O unit ) <

<Adaptive connector>

DCIN (CN220)

Connector : 2-178288-3
Contact :1-175218-5
Manufacturer :

Tyco Electronics AMP

RIO1/RIO2 (CN211)

Connector : 1-178288-3
Contact :1-175218-2
Manufacturer :

Tyco Electronics AMP

1-100

DI-L/DO-L (CN300)

Solderless type connector:
7940-6500SC YA TI N
Manufacturer : 3M

Manufacturer :

DI-L
When using two or more remote 1/0
units or when connecting to the
Machine side communicatio_n te_rminal, the signal x4(§3 X5(3A 55
control panel, etc. assignment will dI!ffer. Refgr to the "PLC X41 X51 19
Interface Manual" for details. The 1/O X42 X52 18
assignment shows an example when the iﬁ égi ig
station No. is set to "2". ) %45 X55 15
24VDC(+) X46 X56 |14
‘i DI-L X47 __[x57 |13
X48 X58 12
—O O X49 X59 1
X4A X5A __ [10
X4B X5B (9
X4C X5C (8
O0V(RG) x4D__|x5D__|7
X4E X5E |6
X4F X5F 5
4
COM _[coM |3
24VDC [OV(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 Yag __|ys8 |12
Y49 Y59 11
Y4A Y5A 10
Y4B [vy58 |9
Y4C Y5C |8
Y4D YsD |7
YAE Y5E 6
OV(RG) Y4F Y5F 5
4
3
24VDC [QOV(RG) |2
24VDC [0V(RG) |1
Control unit ) <¢——— B A
Communication RIO1 [ RIO2 DCIN
24vDC(+) (o=t ) -—— e e
TXRX [TXRx*| LG TXRX [TXRx*| LG +24V| 0V FG
7J; AN ALZ N A
OV(RG) d_“ st (1]

Terminator (R-TM)

Tyco Electronics AMP
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7.9 Connection of FCUA-DX14[] Unit and Analog Input/Output Signal

7.9 Connection of FCUA-DX14[] Unit and Analog Input/Output Signal
For the analog input/output signal, the RO31 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 RO31 cable,
use the CS000 connector set (optional, with both ends).

FCUA-DX14[]

AlO

R031 cable

I

7
I

Input/output circuit

FCUA-DX140O

Connector pin No.
AIO

All

Al2
Al3

Input

ADC

DAC

/\CAUTION

A 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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7.10 Connection of FCUA-DX11[] Unit and Machine Control Signal

7.10 Connection of FCUA-DX11[ Unit and Machine Control Signal

Type of machine input/output | Input Output
signal and No. of points 64 points | 48 points
R300 cable/
R301 cable
DI-L
Machine signal
R300 cable/ DI-R S
R301 cable
e — DO-L
Machine signal
DO-R

FCUA-DX1101

DCIN
RIO2
RIO1

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 IZUMI Corporation terminal block
BX1F-T40AM"® Y 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 1ZUMI Corporation).

(Note 1) IDEC I1ZUMI Corporation I/O terminal BX1F-T40

<OQutline of connection>

A3 COoM
24vDC(+) | |_B3

D C

DI—L/R_[— FCUA-DX110 T\

Input circuit
2.2kQ sink type

DI-L/F\’—(— FCUA-DX111 ——
A3 COM
OV(RG B3|
24VDC(+) Input circuit
O 2.2kQ source type
B1 |O7
B2 |O1
Al |O
A2 |O
DO-L/F\E{
-@— ] O ; Output circuit
‘j7 source type
L@l |—o
[ Bl|Of
ov B2 |Or— Control
Al |O circuit
Machine A2 O
control panel

oV ] O
(RG) B1|Om
B2 |O
Al|O
A2 |O
24VDC(+)
DO-L/R
P
:[ ,_Aji Output circuit
O)
_@'D' | sink type
B1 O ’_2
B2 |O+— Control
Al|O circuit
Machine A2 |O
control panel
—R{ rRio1}| RIo2}{ bcIN |—'
3
Stabilized
power supply 24VDC(+) OV FG = EG
/\CAUTION

L RIO1}{RI02}| DCIN |—"
3

Stabilized

power supply

24VDC(+) OV FG = FG

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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7.10 Connection of FCUA-DX11[] Unit and Machine Control Signal

In

OV(RG

<Signal assignment table>
<CAUTION> \
When using two or more remote I/O units or when FCUA-DX110]
connecting to the communication terminal, the signal
assignment will differ. Refer to the "PLC Interface DI-L DI-R
Manual" for details. The 1/0 assignment shows an
example when the station No. is set to "2".
B A B A
ine si DI-L X40 __[X50 _ [20 X60 __[X70 |20
_Machme side _ X41 _[X51  [19 X6l [X71 |19
control panel, etc. X42 __[x52 18 X62___[X72__[18
X43 _[X53  [17 X63 _[x73 |17
24VDC(+)—E X44  [X54  [16 X64 __[X74 |16
X45  [X55  [15 X65 [X75 |15
L 50 X46__|x56 |14 X66___|[x76_ |14 P
X47 __[x57 _[13 X67 _[X77 |13
L X48 [ X58  [12 — | X68 __[X78 |12
X49 [x59  [11 X69  [X79 |11
0V(RG) X4A _[Xx5A 10 X6A [X7A |10
DI-R XaB__[X58__[9 X6B__[X7B |9
X4C __[X5C |8 X6C __[x7C |8
24VDC(+) | X4D__[X5D 7 X6D__[X7D |7
i X4E__[X5E___[6 X6E__|X7E__|6
_— X4E___[X5F |5 X6F __|[X7F |5
O 4 4
COM_[coM_[3 COM__[coM__[3
24VDC [0V(RG) |2 24VDC [0V(RG) [2
— T 24VDC |0V(RG)[1 24VDC [0V(RG) [1
OV(RG) B A B A
DO-L DO-R
B A B A
Y40 _ [Y50 |20 Y60 20
Y41 [ys1 |19 Y61 19
24VDC(+) Yaz_[vys2 |18 Y62 18
-% DO-L Y43 [y53 17 Y63 17
Y44 [v54 116 Y64 16
Y45 [Y55 |15 Y65 15
Y46 Y56 |14 Y66 14
Y47 Y57 |13 Y67 13
Y48 Y58 [12 Y68 12
vag  [ys9 |11 Y69 1
Y4A __[Y5A |10 Y6A 10
Y4B [Y5B |9 Y6B 9
Y4aC __[ysC I8 Y6C 8
OV(RG) Yab __[YsD |7 YéD 7
Y4E___[YSE |6 Y6E 6
24VDC(+) DO-R 7 Y6F Is_
-ﬁ 4 4
3 3
@ 24VDC |[0V(RG) |2 24VDC [0V(RG) |2
H 24VDC [0V(RG) [1 24VDC [0V(RG) [1
B A B A
. — J Control unit ) €———
— [ RIO1 [ RIO2 DCIN
0V(RG) Com_munlcatlon T 2] 3 1 ]2 ] s 11213
24VDC(+) terminal TXRx|TXRx{ LG | [TxRx[TxRx{ LG | [+24V ov ]| FG

]7

<Adaptive connecto
DCIN (CN220)

r>

Remote I/O unit) <

Connector : 2-178288-3
Contact :1-175218-5 \
Manufacturer : &
Tyco
Electronics AMP

(R =—

I

i

RIO1/RIO2 (CN211)

Connector : 1-178288-3

Contact
Manufacturer :

1 1-175218-2

Tyco Electronics AMP
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DI-L/DO-L (CN300)

DI-R/DO-R

Solderless type
connector:

7940-6500SC

Manufacturer : 3M

Terminator (R-TM)

PRI HIN

Manufacturer :

Tyco Electronics
AMP



7. CONNECTION OF REMOTE I/0 UNIT
7.11 Connection of FCUA-DX12[] Unit and Machine Control Signal

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

Analog

Type of machine input/output |  Input Output output

signal and No. of points

64 points | 48 points 1 point

FCUA-DX12[]

R300 cable /

R301 cable
Machine
signal

:"!"'
R300 cable / oIS
R301 cable iiaki
DCIN

Machine I RIO2
signal E RIO1

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 IZUMI Corporation 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 1IZUMI Corporation).

(Note 1) IDEC I1ZUMI Corporation I/O terminal BX1F-T40

<OQutline of connection>

DI-L/R_(— FCUA-DXlZO—\ Dl-L/Fj[— FCUA-DXlZl—\
A3 COM A3 COM
24VDC(+) | | B3 [ OV(RG | [ B3[X
Input circuit 24VDC(+) ~ Input circuit
2.2kQ sink type 2.2kQ source type
ov oﬂgﬁ yp ol 22K @ yp
(RG) Bl |O B1!01
B2 |01 B2 |07
Al |O Al|O
A2 |O A2|O
24VDC(+)
DO-L/R DO-L/R
4 O q O ; Output circuit
_@_ Output circuit @— :I_source type
B@a=2 O sink type @t O
[ B1|OH _;’7 i o
B2 |Or— Control ov E% O+— Control
A1l |O circuit ALlC circuit
Machine A2 |O Machine A2|O
control panel _—|_ R control panel DO-R I R
DO-R = - o
I oac Ba[ofHo< HE
B4|O 2200 Analog output 2200
Analog output a4 |0l A4|O
_R| rRIOL[RI02] DCIN |- _Rl RI01{ RI0Z[ DCIN |
Stabilized 28 Stabilized 128
power supply 24VDC(+) OV FG| = EG power supply  |24VDC(+) OV FG| = FG

/N\CcAuTION

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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7. CONNECTION OF REMOTE I/0 UNIT
7.11 Connection of FCUA-DX12[] Unit and Machine Control Signal

<Signal assignment table>

<CAUTION> W
When using two or more remote 1/O units or when

FCUA-DX12[
connecting to the communication terminal, the signal
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
e s O L s s
—control panel, etc. 7 X42 X52 3 X62 X72 3
X43 X53 7 X63 X73 7
24VDC(+) i— X44 X54 |16 X64 X74 |16
X45 X55 [15 X65 X75 |15
5o X46 | X56 |14 X66 | X76 [14
X47 X57 |13 X67 X77 |13
X48 X58 2 X68 X78 2
— X49 X59 |11 X69 X79 |11
ov X4A X5A |10 X6A X7A |10
DI-R X4B X5B_|9 X6B__| X7B |9
X4C X5C |8 X6C X7C |8
24VDC(+) | X4D X5D_|7 X6D__| X7D |7
i X4E X5E__[6 X6E X7E_[6
_— X4F X5F_ |5 X6F X7F_|5
O 4 4
COM COM |3 COM COM |3
24VDC| 0V |2 24VDC| 0V |2
— 24VDC| 0V [1 24VDC| 0V [1
ov e B A B A
DO-L DO-R
B A B A
Y40 Y50 |20 Y60 20
Y41 Y51 [19 Y61 19
24VDC(+) Yap | v52 |18 Y62 8
DO-L Y43 Y53 |17 Y63 7
— Ya4 Y54 [16 Y64 6
Y45 Y55 [15 Y65 5
Y46 Y56 |14 Y66 4
Y47 Y57 [13 Y67 3
Y48 Y58 2 Y68 2
Y49 Y59 |11 Y69 1
Y4A Y5A 0 Y6A 0
Y4B Y5B |9 Y6B 9
oV Y4C Y5C I8 Y6C 8
Y4D YSD |7 Y6D 7
Y4E YSE |6 Y6E 6
24VDC(+) DO-R Y4E Y5E |5 Y6E 5
-% 4 AO AO* |4
3 3
24VDC| 0V |2 24VDC| 0V |2
24VDC| 0V [1 24VDC| 0oV [T
B A B A
(B EJ I P—
ov Communication | | RIO1 RIO2 [ DCIN ]
terminal 1 2] 3 1 [ 2] 3 1 [ 2] 3
24VDC(+) TxRx[TxRx] LG | [TxRx[TxRx{ LG w22 ov| Fo

Jaiss

& | () ~—

£l

ov }

i &

Remote 1/O unit ) <&

<Adaptive connector>

DCIN (CN220) RIO1/RIO2 (CN211)
Connector :2-178288-3 Connector:1-178288-3
Contact :1-175218-5 \"| |Contact:1-175218-2
Manufacturer: 2L | Manufacturer:

Tyco Electronics AMP Tyco Electronics AMP
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DI-L/DO-L (CN300) Terminator (R-TM)

DI-R/DO-R
Solderless type

connector : 7940-6500SC

Manufacturer : 3M

Manufacturer:
Tyco Electronics AMP



7. CONNECTION OF REMOTE I/O UNIT
7.12 Cables

7.12 Cables

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 1ZUMI Corporation 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 R0O31 cable must be manufactured by the user.

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

Mmachine control panel

electric cabinet,etc R300cable

-
—0 o

o3al

YOrL-4TX8

— R301cable —

[ A ]
Connector pin correspondence table
[ TS N R
BX1F pxi10] BX1F pxi0]
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 Al0 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 A18 36 B18
37 Al9 38 B19
39 A20 40 B20
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8. CONNECTION OF SCAN DI/DO

8.1 Outline

8. CONNECTION OF SCAN DI/DO

8.1 Outline

The HR347/357 card is the machine operation board input/output card of the M60/M60S Series. 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
Output 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 (*5)
Input circuit operation delay time 2.2ms < T3=T4 < 11lms
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.

8.2 Hardware Interface
(1) Connector layout diagram

25 1 DIO SCAN2 SCAN1
Al (Scan DIDO:64/64) L] &
O CF35 o
RIO3 DCIN
L1
[T
B A
HR347/357
O cF31 CF33 O
mp (0i32)  Omrp pImi  (DO:3) O
20 1 20 1
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8. CONNECTION OF SCAN DI/DO
8.2 Hardware Interface

(2) Pin assignment

a . . .
Remote I/O unit connection terminal
RIO3A/B 1 % 3 <Cable side connector type>
=] Connector : 1-178288-3 1 T/OTTXRX3
B s Contact 1 1-175218-2 2 [I/OITXRX3*
== Recommended manufacturer : 3 GND
Tyco Electronics AMP
Power input terminal (24VDC)
DCIN 1 % 3 <Cable side connector type>
=] Connector : 2-178288-3 11771 124vDC
Do Contact :1-175218-5 2 0V(RG)
== Recommended manufacturer : 3 FG
Tyco Electronics AMP
Machine input/output terminal
CF31 CF33
B A B A
20 | 1 X40 20 | | X50 20 | O Y40 20 | O Y50
19 | | X41 19 | | X51 19]0 Y41 19]0 Y51
18 | | X42 18 | | X52 18] 0 Y42 18]0 Y52
17 | | X43 17 | | X53 17] 0 Y43 17 ] 0 Y53
16 | | X44 16 | | X54 16 | O Y44 16 | O Y54
15 | | X45 15 | | X55 15| 0 Y45 15 | 0 Y55
14 | | X46 14 | | X56 14 ] 0 Y46 14 | O Y56
13| | X47 13 | | X57 13]0 Y47 13]0 Y57
12 ] | X48 12 | | X58 12]0 Y48 12]0 Y58
11 | 1 X49 11 |1 X59 1[0 Y49 1 [ O Y59
10 | | X4A 10 | | X5A 10]0 Y4A 10]0 Y5A
9 |1 X4B 9 | I X5B 9 |0 Y4B 9 |0 Y5B
8 |1 X4C 8 | I X5C 8 |0 Y4C 8 |0o] vYsC
7|1 X4D 7 |1 X5D 7 ]o Y4D 7 o] vsD
6 | | X4E 6 | I X5E 6 | O YAE 6 | O Y5E
5 |1 XAF 5 |1 X5F 5 o YAF 5 [0 Y5F
4 4 4 4
3] COM 3 |1 COM 3 3
2 1| 2avDCc | 2 0V(RG) 2|1 ] 2avDc | 2 0V(RG)
1|1 | 2avDCc | 1 0V(RG) 1|1 ] 2avDC | 1 OV(RG)
DIO
Ol
<Cable side connector type> * This examples shows SCANL1 set to "0", SCAN2
Connector: 7940-6500SC
Relief - 3448-7940 set to "1" and DIO set to "2".
Recommended manufacturer : 3M Refer to the PLC Interface Manual for details.
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8. CONNECTION OF SCAN DI/DO
8.2 Hardware Interface

4 . .
Scan type input/output terminals
CF35
B A
25 GND 25 GND
24| 0| Lc3B 24 |0 | Lc3A
23| 0| Lc2B 23 | o] Lcaa
20| LciB 2 |o| Lcia
20| 0| LcoB 21 |Oo | LCOA
20 | | LD7B* [ 20 | I | LD7A* (Note)
* * . .
1: : tggg* ig : tggﬁ* The GND pin is not normally used.
1711 Dae* | 17 11 | LDaA* Do not connect the GND pin to the
16 | | | LD3B* | 16 [ | | LD3A* frame ground.
15 | | LD2B* | 15 | | | LD2A*
14 | | LD1B* [ 14 | | | LD1A*
13 | LDOB* | 13 | | | LDOA*
12 GND 12 I <Cable side connector type>
ié icl) Connector : 7950-6500SC
s Tol kver s 1ol kvce Relief : 3448-7950
8 |0 | Kycs 8 |o | Kyca Recommended manufacturer : 3M
7 |0 | Kycst 7 | o] kyc2*
6 | 0| Kyc1* 6 | o] Kyco*
5 | KYD7* 5 | KYD6* LCxA/B | Common signal for scan DO
4 |1 KYD5* 4 | 1| KYD4* LDxA/B* | Data signal for scan DO
2 : Eigi: 2 : Eiggz KYCx* Common signal for scan DI
1 1 GND KYDx* Data signal for scan DI
SCAN1 SCAN2 * This examples shows SCAN1 set to "0",
@ 0 @ 5 SCANZ2 set to “1" and DIO set to 2",
Refer to the PLC Interface Manual for details.

-

(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
ScanDI:32 Scan DO:32
[Address] [Address]
X00 Y00 JORD
2 0 %ﬁ
9 )
X1F Y1F et? | SCANL  gstandard setting
Scan DI:32 Scan DO:32 SCAN1 0
[Address] [Address] SCAN2 | 1
0
xgo Y220 Qi@é DIO |2
X3F Y3F IR | SCAN2
CF31 CF33
Digital DI:32 Digital DO:32
[Address] [Address]
X40 Y40 gy
¢ 2 3830
XSF Y5F }(_.'9155 Dlo
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8. CONNECTION OF SCAN DI/DO
8.3 Connections

8.3 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).

R220cable

O
O

o=
0=l B
S=l .

o o
AT - T T - ]

HR357
(2) Connecting the remote I/O communication cable (RIO3A/B)

1) Connection of the RIO3A connector
Connect the RIO3A to the RIO1 connector of the base I/O unit.

O _ @]
BT ) | |

O

RIO3 E

L |_RIO1 %
—~__ ﬂ R211

] (e} - _ ‘
HR357

E@[E i

200

2) Connection of the RIO3B connector

When the remote I/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 Connection Manual, Chapter 7
"CONNECTION OF 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 hot connected to

any device.
T ——— R =) )
(0] B 0O
RIO3
\ ﬁ % — To the next remote 1/O unit
FCUA-DXI[]

Terminator
R-TM

Ocmm R uumuo Refer to Appendix 2.22

HR357

1-110



8. CONNECTION OF SCAN DI/DO
8.3 Connections

(3) Scan input (CF35)

An example is shown of a scan input circuit manufactured by the machine manufacturer. Refer to 8.2
(2) "Pin assignment"” for the connector pin assignments.

CF35
kycor I><§

|/ —X07 |—X06 | —X05 | — X04 | —X03 | —X02 | —X01 | —X00
kyc1r D>

|~ XOF |~ XOE |, ~X0D |~ X0C |~ XOB |~ X0A |~ X09 |~ X08
kyca* ><7

/—X17 /—X16 | —X15 /—X14 /—X13 /—X12 | —X11 /—XlO
kycss ><

| ~—~X1F |~ X1E | ~X1D |~ X1C|~X1B |~ X1A|~X19 | —X18
kycar ><

| ~X27 |~ X26 | ~X25 |~ X24 |~ X23 |~ X22 |~ X21 |~ X20
Kycs* >

| —X2F |~ X2E |/~X2D |~ X2C|,~X2B |~ X2A |~ X29 | —X28
kyce* >

| —X37 |,—X36 |,/ —X35 | —X34 | — X33 | —X32 | —X31 | ~—X30
KYC7*

P ,—X3F |, —X3E|—X3D|—X3C|—X3B|—X3A|—X39 | —X38

KYD7* D><t—F—
KYD6* ><——
KyDs* [><7
KyDa* >
KYD3* >
KYD2* ><7
KyD1x ><
KyDo* >

- ‘<Example of a circuit manufactured by the machine manufacturer>

(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.
e - s S
I, \\\
14
KYCO* D <1‘ ! N
~KYC7* \ !
‘\ II
s Sneak path
KYDO* ~-1 - prevention diode
~KYD7* P>

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*| | L

KYC1* L L

KYC2* L [

KYC3* L] L

KYCar L] L
KYC5* [ L]
KYC6* [
KYC7* [

11.68ms




8. CONNECTION OF SCAN DI/DO
8.3 Connections

(4) Scan output (CF35)

An example is shown of a scan output circuit manufactured by the machine manufacturer. Refer to

8.2 (2) "Pin assignment" for the connector pin assignments.

CE35

LC3A

LC2A
LC1A

LCOA

Py

Y00

LDOA*
LD1A*

Y01

&

Y02

By

LD2A*
LD3A*

Y03

By

LD4A*

Y04

By

LD5A*

Y05

DA DB AND,

Y06

LD6A*
LD7A*

EMENES

Y07

Output

Yy

2

Y08

.

W

Y09

.y

YOA

%‘2 E‘

YOB

Viy

»
By

YOC

VY

YOD

E'y

YOE

By

YOF

By

’

& Y10

K.

# Y11

VY

Y12

Y Y13

Vi WY

S Y14

& Y15

« Y16

v Y17

Y18

Y19

Y1A

4 __Y1B

g Y1C

Y1D

»_ Y1E

4 Y1F

}
<Example of a circuit manufactured
by the machine manufacturer>

circuit

HR3[17

-©-5V

CF35

LCnA/B

nagr| | D——(

330Q

OV(LG)

CE35

Lc3B <<

LC2B
Lcie <

LCoB
LDOB><

Y20

N

LD1BY

Wi

Y21

LD2BY

'y

Y22

LD3BY

o

Y23

LD4B >

i N W W

'y

Y24

w

Y25

N

LD5BY

Vi

Y26

LD6BY

Y27

R B

LD7BY

Y

B

Y28
Y29
Y2A
Y2B
Y2C
Y2D
Y2E
Y2F

Y30
Y31
Y32
Y33
Y34
Y35
Y36
Y37

Y38

» Y39

% Y3A

» Y3B

4 Y3C
. Y3D
M Y3E
& Y3F
<Example of a circuit manufactured
by the machine manufacturer>

2

BRI

=

'y

£

&

Y N N N WY

2

N

u‘rflsi‘xr}l

<Manufactured by the machine manufacturer>

)

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 | |
LC2A [ [
LC1A___ | | [
LCOA [
N
1.46ms
5.84ms

1-112
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LC2B [ [
tcie_ [ ] [ ]
LCOB [
N
1.46ms
5.84ms




8. CONNECTION OF SCAN DI/DO
8.3 Connections

(5) Digital input (CF31)

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

Sink type Source type
(Machine side) HR3[7 (Machine side) HR3O7
24vDC CF31 oavpc  F3t
11 ha 2.2kQ
_T/ — —‘2:»2ﬁ | I —T
= OV(RG) 2@:< @z:(_
2.2k Q - 2.2k Q
N T ——=—=lControl O 7T Control
= OV(RG) @1<_ circuit 7@’(_ circuit
com— | COM[—
'l = OV(RG) g#

N 2N /

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
<Caution>
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 o B T2 o
. _T1 . _T1 _T1. Tl
External signal [« > < - < - < -
24VDC

Internal signal
+5V

M -
RN <—>|_

T3 T4

L
[

T3 T4
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8. CONNECTION OF SCAN DI/DO
8.3 Connections

(6) Digital output (CF33)

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

Source type

\
FCU6-HR3[7
CF33 {++324vDC
(Machine side) }
RA
= Control
circuit
}
L (1
— O0V(RG) \_
\ /

/\CAUTION

A 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/1 point
Saturation voltage 1.6V (standard)
Output delay time 40us
e <Caution>

* 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.

* When using a lamp or capacitive load, 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.)

\_ J
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.1 Connection System Drawing

9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377

The HR377 is a DI/DO unit capable of a 200mA current output per 1 point. The DI/DO connector is
common with the base I/O unit.

9.1 Connection System Drawing
M60/M60S Series

control unit FCU6-HR377
F010 cable
CF10 D Cl CF10 sv1 D SH21 cable Servo drive unit
SH21 cable . .
SVv2 D Servo drive unit
CF11|[ }——
F040 cabl
ENC D cane Synchronous feed encoder
SKIP D Skip signal
R211 |
RIO1A B |[-R2LLcable Remote IO unit
R211 cable )
RI1O2 D Remote 1/O unit
FO50 cable
Max. cable cr31 [ D/IN
length: 50cm
cF2 | D/IN
cr33 | DIOUT
cr34 | DIOUT
RS232C|[ ) RS-232C Port No.2
——]|CF11 F020 cable
HANDLE D 1cH 1st manual pulse generator
CS1Cs2
* CS1 and CS2 set the remote 1/O _ @l @l % 2nd manual pulse generator
communication station numbers. o .
F022 cable
T 3rd manual pulse generator
24VDC input —G DC24IN When using the 5VDC power supply specifications, the
) F020/021/022 cable cannot be used.
SVDC does not need to be supplied. DC5IN Refer to Appendix 2.5 F020 cable assembly in the
(Supplied from control unit) this manual, and prepare a cable

with a +5V (7-pin) power supply pin.

FCU6-HR377 (2nd card)

From 1st HR377 card RI 1A connector

RIO1A |[)
RIO1B D R211 cable Remote I/O unit 1CH
CF31 D R301 cable D/IN
CS1 CS2 CF32 D R301 cable D/IN
‘csamcszntormon 1o (3] @] cras| D—SMae_ piour
CF34 |[—R30L cable DIOUT

24vDC input—(_]| DC24IN

5vDC input—G DC5IN

* When using two FCU6-HR377 cards, the 5VDC for the second card must be supplied
from an external source as it is not supplied from the control unit.

* Change the rotary switch CS1 and CS2 settings according to the machine's DI/DO assignment.
(Note) The FCU6-HR377 card occupies two stations of the remote I/O communication (MC link B communication).
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.1 Connection System Drawing

Connector Explanation of functions

name

CF10 Connect with the control unit
(servo drive unit, synchronous feed encoder, skip signal, remote 1/O unit).

CF11 Connect with the control unit (5VDC, RS-232C, manual pulse generator).

Svi Connect with the servo drive unit/spindle drive unit.
Sv2 Connect with the auxiliary axis.

ENC1 Connect with the synchronous feed encoder. When using two units for the synchronous

feed encoder, connect the second unit to ENC2 of the control unit.
SKIP Connect with the skip signal input. Up to eight points can be used.
Connect with the remote 1/0O unit. The No. of occupied stations on this unit is two stations,

RIOLA so the additional remote 1/O units for six stations can be connected.

RIOLB RIO1A and RIO1B are relay connectors for the remote 1/O communication signals. Either
cable can be inserted without problem. If this unit is the final station, the terminator R-TM
must be connected to one of these connectors.

RIO2 Connect with the remote I/O unit.

CF31 DI: 32 (sink/source type)

CF32 DI: 32 (sink/source type)

CF33 DO: 32 (source type)

CF34 DO: 32 (source type)

RS232C Connect with an RS-232C device.
HANDLE Connection with 12VDC power supply type or 5VDC power supply type manual pulse
generator.
MJ2 Not used.
MJ3 Not used.
Rotary switch CS1: Sets the 32-point station No. with remote 1/O communication 1CH DI:
Cs1 X0-X1F and DO: YO-Y1F.
This is normally used set to "0".
Rotary switch CS2: Sets the 32-point station No. with remote I1/O communication 1CH DI:
CSs2 X20-X3F and DO: Y20-Y3F.

This is normally used set to "1".

* The rotary switch CS1 and CS2 settings may differ according to the machine configuration and
whether other remote I/O units are being used. Set within the range of 0 to 7.
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.1 Connection System Drawing

(Machine input/output

DI/DO
CF31
B A

20 | | X0 20 | | X10
19 | 1 X1 19 |1 X11
18 | | X2 18 |1 X12
17 | 1 X3 17 |1 X13
16 | | X4 16 | | X14
15 | 1 X5 15 |1 X15
14 |1 X6 14 |1 X16
13 [ 1 X7 13 |1 X17
12 | 1 X8 12 |1 X18
11 | 1 X9 11 |1 X19
10 | | XA 10 | | X1A

9 |1 XB 9 |1 X1B

8 | I XC 8 |1 X1C

7 | XD 7 [ X1D

6 | I XE 6 |1 X1E

5 |1 XF 5 1 X1F

4 4

3 |1 CcoM 3 |1 coM

2 24VDC | 2 0V(RG)

1 24vDC_ | 1 0V(RG)

CF33
B A

20 | O Y0 20 [ O Y10
19 |0 Y1 9]0 Y11
18 | O Y2 18] 0 Y12
17 | 0 Y3 17| o Y13
16 | O Y4 6] 0 Y14
15 | 0 Y5 15 | O Y15
14 | o Y6 14| 0 Y16
130 Y7 13] 0 Y17
12 |0 Y8 2] 0 Y18
1 | o Y9 11]0 Y19
10 | o YA 0] 0| VYIA
9 |0 YB 9 [0 Y1B
8 | O YC 8 |0 Y1C
7 |0 YD 7 o] viD
6 | O YE 6 |0 Y1E
5 |0 YF 5 | o Y1F
4 4

3 3

2 24VDC | 2

1 24VDC | 1

CS1

Mo

<Cable side connector type>
Connector : 7940-6500SC
Recommended manufacturer: 3M

CF32
B A
20 | 1 X20 20 | | X30
9 | 1 X21 9 | 1 X31
18 | I X22 18 | 1 X32
17 | | X23 17 | 1 X33
16 | | X24 6 | 1 X34
15 | | X25 15 | 1 X35
4 |1 X26 4|1 X36
3 | 1 X27 131 X37
21 X28 21 X38
1 | 1 X29 1 | | X39
0 | I XoA | 10 | 1 X3A
9 |1 X2B 9 |1 X3B
8 |1 X2C 8 |1 X3C
7 |1 X2D 71 X3D
6 | I X2E 6 | I X3E
5 |1 X2F 51 X3F
4 4
3|1 COM 3|1 COM
2 24VDC | 2 0V(RG)
1 24VDC | 1 0V(RG)
CF34
B A
20 o] Y2 20| 0 Y30
19 o] Ya1 19| 0 Y31
18 [0] Y22 18| O Y32
17 o] Y23 17| 0 Y33
16 |0 | Y24 16| O Y34
15 |0 | Y25 15| 0 Y35
14 |o| Y26 14| 0 Y36
13 o] yer 130 Y37
12 o] Y28 120 Y38
11 o] Y29 11| o Y39
10 |o| YoA 10| 0]  Y3A
9 o] Y2B 9l o] Y3
8 o] Yz 8|l o| Yac
7 o] Y2D 7]l 0] Y3
6 |0 Y2 6 10| Y3E
5 o] Y2F 5] 0| Y3F
4 4
3 3
2 24VDC 2 0V(RG)
1 24VDC 1 0V(RG)
CS2

@®

* This examples shows CS1 set to "0" and CS2

setto "1".

Refer to the PLC Interface Manual for details.
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.2 Connection of Power Supply

9.2 Connection of Power Supply
9.2.1 Connection of 1st Card's Power Supply

Supply the 24VDC power to the DC24IN connector. The 5VDC power for control in the card is supplied
from the control unit via the CF11 connector. When using this 200mA-output DI/DO unit as the 1st card,

the 5VDC supply from an external source is not required.

FCUB-HR377 {1st card)

1 L5 20 5 1 20
EaEmnn o 8 '::I::I::::::::::::::::::::E:[::'E
1 F21 20 1 F3 20
Bz 4 B ﬁm::::::::::::::::::::tﬁjg

=
=

Faetes
| £
[me] £

=T

FO70 cable n
24VDC 2 = Connecttothe FG
OV (RG) * terminal block with the
FG 5 shortest distance
o

Supply the 24VDC stabilized power supply to both the 1st and 2nd

cards. (Preparethe power supply separately )

=]

<Cable side connector type=
Connector, 2-178288-3
Contact - 1-175218-5
Recommended manufact
Tyco Electroni

[

S a—

Co to DCSIN

Supply the SWDC stabilized power supply only tothe 2nd card.
The 1st cardis supplied power from the control unit.
DC24 TN
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.2 Connection of Power Supply

9.2.2 Connection of 2nd Card's Power Supply

When two or more units are connected as the expansion 1/O of this 200mA-output DI/DO unit, supply the
5VDC power to the DC5IN connector on the second or following unit.

FCUB-HR37T (2nd card)

Egiac

FO70 cable L
il =] ] Connect with the same
; F& terminal block as the
* Tl control unit with the shortest
possible distance.
Connect to DC24IN

Supply the 24VDC stabilized power supply to both the 1st and 2nd
cards. (Prepare the power supply separately.)

=Cable side connector type=
Conneclon. 2-178288-3
Contact  © 1-175218-5

FOT0 cable or eqguivalent
Refer to drawing in Appendix 2.9. EJ\

5VDC(+) @

Supply the 5%DC stabilized power supply only to the 2nd card.
The 1st card is supplied power from the control unit.
(Prepare the power supply separately for the 2nd card.)

2 3 4

I R /S
Oy O | J."I_I
e e I e |
s s [ s _
<Cable side connector type=
Connector, 2-178288-3
Contact  : 1-175218-5
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.3 Connection of DI/DO Signal

9.3 Connection of DI/DO Signal

(1) CF31 and CF32 input circuit specifications

The sink and source input is changed by connecting 24VDC to COM pin or connecting 0V (RG).
There are 64 input points, and the pins X0 to X3F are used for input device numbers.

Sink type Source type
- | A (Machine side) | A
(Machine side) _ achine side }
CF31/32 FCU6-HR377 CF31/32 FCU6-HR377
24VvDC 24vDC -
= 2.2k A= 2.2ko
_L—/— —3} | | — |
= 0V(RG) o= 9=
2.2k
| 2.2ka | ]
— ¢ ] Control - Control
=0V(RG) ﬁb(_ ci?(?u:? fy= || circuit
COM |— ] COM |
\Jr = O0V(RG)
DC24IN DC@N
L OV(RG) ) \_oV(rG) )

Inp

ON

ut conditions  Use the input signals within the range of the following conditions.
Sink type Source type
1 Input voltage at external contact 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

([N |(o] b

Machine side contact capacity

30V or more, 16mA or more

<Caution>

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

T1

Ef A

‘

_

T2

| —

=T

—

N
N

T3 T4

4—»‘

]
p—
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.3 Connection of DI/DO Signal

(2) Specifications of CF33, CF34 output circuit

The output is fixed to a source output. There are 64 output points, and the pins used for output
device numbers are YO to Y3F. Use within the specification range shown below.

4 N

(Machine side)
FCU6-HR377
24VDC
p CF33/34 24VDC o
§§ )ISZ
(RA)
N
P Control
) — circuit
v
- .
B |
= 0V(RG) ~
. /
Output conditions
Item Specifications
1 Output type Source type
2 Output current 200mA/1 point
3 No. of output points 64 points
4 Device numbers YO to Y3F
5 Insulation method Insulation
6 Rated load voltage 24VDC +5%
7 Output delay time 400us

(3) Rotary switch (CS1, CS2) setting

Rotary switch CS1: Sets the 32-point station No. with remote I1/O communication 1CH
Cs1 DI: X0-X1F and DO: YO-Y1F.

This is normally used set to "0".

Rotary switch CS2: Sets the 32-point station No. with remote I1/O communication 1CH
Cs2 DI: X20-X3F and DO: Y20-Y3F.

This is normally used set to "1".

The No. of stations occupied with this card is two stations.

<Caution>

* 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.

* When using a lamp or capacitive load, 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.)

/A\CAUTION

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

© When using alamp or capacitive load, always connect a protective resistor serially to the
load to suppress rush currents.
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.4 Example of Remote I/O Unit Connection

9.4 Example of Remote I/O Unit Connection

Normally one of these units is used. A remote 1/O unit (RIO) is connected as an expansion I/O, and the
No. of I/O points is configured to match the users' specifications. Using the first remote 1/O
communication system, this unit can be used as the 200mA-output DI/DO for the second and
subsequent cards. In this case, the I/O connectors other than CF31, 32, 33 and 34 on the 2nd and
following units are invalid.

Refer to Chapter 7 "CONNECTION OF REMOTE I/O UNIT" for details on the remote 1/O unit.
(Example for using two FCU6-HR377 2 cards and remote I/O unit)

RS232C DF11

ﬁizi
[o]

RIO2

Add according to the machine

R211 cable specifications

Remote I/0 unit
FCUA-DX110/FCUA-DX1200

EX

Front view

RIO1 ﬂﬂ}
v

R211 cable

A B
<Cable side connector type>
Connector: 1-178288-3
Contact :1-175218-2
Recommended manufacturer;

s

Tyco Electronics AMP Terminator (R-TM) %
. % Bottom
RIO1 terminator g1k -1 S| view
Connect a terminator to the last end of the remote 1/O unit U E
connected to RIO1. When not using the remote 1/O unit, connect Contact and connector maker: | ==

the terminator R-TM to the B side of the RIO1 connector. Tyco Electronics AMP

—
w
Q
Q

z

Terminator type: R-TM Refer to Appendix 2.22.
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.5 Connection of Servo Drive Unit

9.5 Connection of Servo Drive Unit

Connect the servo drive unit to SV1 (servo axis, PLC axis, spindle) and SV2 (auxiliary axis: MR-J2-CT)
of the base I/O unit.

5%

SH21/FCUA-RO00 cable SH21/FCUA-R00O cable

Servo drive unit

& S Auxiliary axis servo drive unit

Connector type -
CN1A il

@ @ Connector type
CN1A

ple=3lE

gr=1

EE=RlEr=alar
==

©

* Connect a terminator or battery unit to
the final servo drive unit.

& +
(Servo axis, PLC axis, spindle)

<Related items>
Cable manufacturing drawing: APPENDIX 2 (SH21 cable)
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.6 Connection of Synchronous Feed Encoder

9.6 Connection of Synchronous Feed Encoder

Connect the Synchronous feed encoder to ENC1 on the base I/O unit. When connecting the second unit,
connect it to ENC2 on the control unit.

Synchronous feed encoder
(First unit)

SSOSDNANSNNE

7

iﬂﬂ]l‘ F040 cable QE @E:D

F041 cable

ot

5

ol

S

S

ot

w

RS232C

55

"

Encoder side
97F3102E20-29P (or equivalent)

cs1 cs2 IORST

BifS)a

DC24INDCST]

Control unit Synchronous feed encoder
(Second unit)

5 { CBUSI CBUS2 p — F040 cable (T
o T HEE ’
1 L =

F041 cable ]
OPEN =
:@ E

Encoder side
97F3102E20-29P (or equivalent)

S

7

ot

ot

ot

A
B

F

H (Blind plate) H

A ENCIA K ov
B ENC1Z L

C ENCIB M

D N ENC1A*
E Case ground | P ENC1Z*
F R ENC1B*
G S

H DC5V T

J

<Related items>

Outline drawing: APPENDIX 1
Cable manufacturing drawing: APPENDIX 2 (F040 cable)
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.7 Connection of Skip Signal (sensor)

9.7 Connection of Skip Signal (sensor)

Connect the skip signal to SKIP on the base I/O unit.
The skip signal is used for processing the high-speed signals. Always shield the cable.

(1) Skip signal cable

FCU6-HR377
[
SKIP
i i 2f —
| Y 2.2kQ ﬂé@_smpml
10 =
2.2kQ [fF=(]] SKIP IN2
! Lo | [ [PZE
| d K SKIP IN3
2.2kQ [fpz
11 — E
\Ji’ 2.2kQ @i SKIP IN4
2 5 __ i
| — 2.2k [f=(]] SKIP INS
13 __
‘:l 2.2k [f]=(]| SKIP IN6
Stabilized I r 6 —
power supply ' Y 2.2kQ EZI SKIP IN7
14 _ i
Y1 2.2kQ [fg=((]] SKIP N8
Control circuit
9
[15]
\§

(2) Input conditions

Use the input signal within the following condition range.

18V or more,
1 |Input voltage at external contact ON 25 2\ o less
2 |Input current at external contact ON 9mA or more Ton
3 |Input voltage at external contact OFF 4V or less 24V
4 | Input current at external contact OFF 1mA or less
5 |Input signal holding time (Ton) 2ms or more oV
6 |Internal response time 0.08ms or less t
Ton = 2ms
7 |Machine side contact capacity 30V or more,
16mA or more
<Related item>
Connector pin assignment: 6.10 Base I/O Unit Connector Pin Assignment (SKIP)
/\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector. Doing
so may lead to destruction or damage.

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.8 Connection of Manual Pulse Generator

9.8 Connection of Manual Pulse Generator

To connect the manual pulse generators, connect an F020/021/022 cable to "HANDLE" connector.
Up to three manual pulse generators can be connected. In addition to the standard +12V power supply
type, the manual pulse generator of the +5V power supply specifications handle can be used with this

unit by using a dedicated cable.

(Refer to Appendix 2.5 F020/021/022 Cable Manufacturing Drawings for cable details.)

Connecting one manual pulse generator

Manual pulse generator
FCUA-HD60
Rear view

NO.1

FO020 cable

(e}

o

MJ2 MJ3

e

Connecting two manual pulse generators

Manual pulse generator
FCUA-HD60
Rear view

NO.1

NO.2

7
I

CF32 CF34
il v
SR
CF31 CF33
e
= = = i =

e - CF10
S
[y @ ‘
AUX1
o
= - HANDLE
@ sARvO1SARvO2 SKIP Lo
0, 2
== E ﬁ =~
; [
= TE1
= = @

/A\CAUTION

F021 cable o H

A 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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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.8 Connection of Manual Pulse Generator

When devices (pulse generators) other than manual pulse generators (HD60) are connected to the
additional I/O units, use within the ranges shown in the following specifications. The commercially-

available manual pulse generators include the 25 pulse/rev type and 100 pulse/rev type.

The MELDASG60/60S Series internally multiplies one pulse by four, so use the 25 pulse/rev type.

Input/output conditions

Input pulse signal type

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

Input signal voltage

H-level 3.5V to 5.25V, L-level OV to 0.5V or less

Max. input pulse frequency

100kHz

Power voltage for pulse
generator

12VDC £ 10%

Max. output current

300mA

No. of pulses per rotation

25 pulse/rev (25 pulse/rev for HD60)

Input waveform

The input waveform phase difference must be £T/10 (T: cycle) or less.

A (B) phase

B (A) phase

c. d. e: A phase or B phase rising edge (falling edge) phase difference = T/4 £ T/10

\4
A
A4

a, b .c,j.dj e

< »
¢ >

T

a.b.
T: A or B phase cycle (Min. 10pus)

Input/output circuit

Connector Pin No.

— HA1l
HAZ2
HA3

Input

HB1
HB2
— HB3

5vVDC

Power
supply 12vDC
output

0V(GND)

The power voltage supplied to the manual pulse generator can be changed between 5VDC and 12VDC
by changing the cable wiring. Supply the power from pin 7 for the 5VDC power supply manual pulse
generator, and from pins 10, 12 and 14 for the 12VDC power supply manual pulse generator. Use

+5V
1 4700
3 T+ >0
5 220Q 4700pF

— GND

+5V

2 470Q . {>C
Control

g Zm i4700pF circuit

10,12,14

9,11

13

— GND

several power and 0V (GND) wire materials in the cable.
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.9 Connector Pin Assignment

9.9 Connector Pin Assignment

@ Control unit connection terminal )
CF10
Refer to section 4.2.8 Control Unit Connector
Pin Assignment (CF10) for details on the
connector pin assignment.
50 26
<Cable side connector type>
Plug :10150-6000EL
Shell : 10350-3210-000
Recommended manufacturer: 3M
_ (Connect the connector case to shield.) )
. . . . I
Servo drive unit connection terminal
1 GND 1 GND
SARVO1 2 | 0] svTxD1 |12 | O] SVIXD1*
3 |1 | svALM1 [13 | I | SVALM1*
4 |1 | SVRXD1 |14 | | | SVRXD1*
5 GND 15 GND
6 16
7 | O| SVEMG1 |17 | O| SVEMG1*
8 18
<Cable side connector type> 9 19
Plug :10120-6000EL 10] O] +5v 20
Shell : 10320-3210-000
Recommended manufacturer: 3M
\ (Connect the connector case to shield.) j
Servo drive unit connection terminal )
SARVO2 1 GND 1 GND
2 | 0] SVIXD2 | 12| O| SVTXD2*
3 |1 | SVALM2 | 13| | | SVALM2*
4 | 1 | SVRXD2 | 14 | | | SVRXD2*
5 GND 15 GND
6 16
7 | o] SVEMG2 | 17 | 0| SVEMG2*
8 18
<Cable side connector type> 9 19
Plug :10120-6000EL 10 | O] +5V 20
Shell : 10320-3210-000
Recommended manufacturer: 3M
(Connect the connector case to shield.)
- J
4 Synchronous feed encoder connection terminal h
ENC1 5 1 2T encis | 61 [ Encia
3|1 | ENclz || ENCIB"
0 \ooooo]/o 4 GND g 1) EglVClz*
O00Q 5 GND
9 6
<Cable side connector type> (Connect the connector case to shield.)
Connector : CDE-9PF
Contact : CD-PC-111
Case : HDE-CTH
\_ Recommended manufacturer: Hirose Electric )
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377

9.9 Connector Pin Assignment

-

Skip signal input connection terminal

SKIP
° ! . SAD 9 GND
O\oooooooo @) :2,, : EE:E:E; 10 | | | SKIPIN2
000000Q SKIP IN4
e ; o
s : LS s s
14| | | SKIPIN8
<Cable side connector type> ; GND 15 GND
Connector : CDA-15P
Contact :CD-PC-111
Case : HDA-CTH

Recommended manufacturer: Hirose Electric

Connect the connector case to shield.
Use a nickel-base chrome-plated part.

)

- J
Remote 1/O unit connection terminal Cable sid )
<Cable side connector type>
RIO1 1 2 3  Connector :1-178288-3 e
Contact :1-175218-2 3 GND
A H Recommended manufacturer:
Tyco Electronics AMP
B m [ * A and B are used for the remote I/O unit next station J
\ relay. The cable can be connected to either connector. /
4 . . . 2\
Remote 1/O unit connection terminal <Cable side connector type> TTiol TRz
RIO2 1 2 Connector : 1-178288-3 2 [io] TxrRXx2*
3  Contact :1-175218-2 3 GND
Recommended manufacturer:
ﬁ Tyco Electronics AMP
. J
(Power input terminal (24VDC) _ )
1 2 3 <Cable side connector type> 111 [2avDc
DC24IN Connector : 2-178288-3 2 OV(RG)
ﬁ Contact :1-175218-5 3 G
Recommended manufacturer:
Tyco Electronics AMP
N y Y,
. . N\
Power input terminal (5VDC)
DC5IN <Cable side connector type> ; mg ENN‘;‘I L:.z:))
1 2 3 4 Connector : 2-178288-5 3 5VDC
Contact : 1-175218-5 4 OV(LG)
Recommended manufacturer: 5 FG
Tyco Electronics AMP
NG J
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377

9.9 Connector Pin Assignment

e ™
Control unit connection terminal
CF11
1A o 25A
Refer to section 4.2.8 Control Unit
Connector Pin Assignment (CF11) for
1B 258 details on the connector pin assignment.
<Cable side connector type>
Connector: DHD-RB50-20AN
Recommended manufacturer: DDK
- J
4 Manual pulse generator connection terminal h
HANDLE 8 1 ; : i:g 9 GND
10| 0| 12vDC
O \oosssns)] O j Ly 2HA 11 GND
c | |_2HB 12| 0| 12vDC
15 9 > SHA 13 GND
> |_|_SHB 14| 0| 12vDC
<Cable side o Ol 5VDC 15
connector type>
Connector : CDA-15P
Contact CD-PC-111 (Connect the connector case to shield.
Case : HDA-CTH , _ | Use a nickel-base chrome-plated part.
\ Recommended manufacturer: Hirose Electric ™ j

RS-232C device connection terminal

Revision A
RS232C 1 !
DO00000000000 ’ 0 14| O | SDI (Note)
@) @) 2 SD2
000000000000, 3| 1| rD2 15 | O | ER1 (Note)
4] O] Rs2 16 | | RD1 (Note)
25 14 s 1T oo 17 | 1 | CS1 (Note)
18
]
? gEZD 19 | O | RS1 (Note)
. 20| 0| ER2
<Cable side connector type> 9 z; || DR1 (Note)
Connector : CDB-25P 10 23
Contact :CD-PC-111 11 GND 4 GND
Case : HDB-CTH 12 reseve g 24VDC
Recommended manufacturer: 13

Hirose Electric

Connect the connector case to shield.
\ Use a nickel-base chrome-plated part.

Explanation of signals

SD: Send Data

RD: Receive Data

RS: Request to Send

CS: Clear to Send

DR: Data Set Ready

ER: Data Terminal
Ready

(Note)

Signal name meanings:
0O01: For maintenance

by service
personnel
0O0O2: General

released channel

N

/\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector. Doing
so may lead to destruction or damage.

A Incorrect connections may damage the devices, so connect the cables to the specified

connectors.
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9. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR377
9.10 Fuse for Machine Output Circuit Protection

9.10 Fuse for Machine Output Circuit Protection

At every 4-point output, the machine output (DO) circuit has a fuse for burning protection if any circuit
should short-circuit.

!

!!

Applicable fuse name: LM10
Manufacturer:

Daito Communication
Rating: 1A

-IE‘ Top view

iiﬁﬁfﬁn
o|e|0|6|e|0|E)

=
=

[ =
[l [

T |

=l

[}
[] [c]

Side view

ri

e|E
gle|
™Y
=
=

Outline drawing

1]

Output name | Fuse name|Output name | Fuse name |[Output name | Fuse name [Output name | Fuse name
YO F8 Y10 F6 Y20 F14 Y30 F16
Y1 F8 Y11 F6 Y21 F14 Y31 F16
Y2 F8 Y12 F6 Y22 F14 Y32 F16
Y3 F8 Y13 F6 Y23 F14 Y33 F16
Y4 F7 Y14 F5 Y24 F13 Y34 F15
Y5 F7 Y15 F5 Y25 F13 Y35 F15
Y6 F7 Y16 F5 Y26 F13 Y36 F15
Y7 F7 Y17 F5 Y27 F13 Y37 F15
Y8 F2 Y18 F3 Y28 F10 Y38 F12
Y9 F2 Y19 F3 Y29 F10 Y39 F12
YA F2 Y1A F3 Y2A F10 Y3A F12
YB F2 Y1B F3 Y2B F10 Y3B F12
YC F1 Y1C F4 Y2C F9 Y3C F11
YD F1 Y1D F4 Y2D F9 Y3D F11
YE F1 Y1E F4 Y2E F9 Y3E F11
YF F1 Y1F F4 Y2F F9 Y3F F11

Caution: The HR377 unit fuse is inserted as protection against an instantaneous overcurrent that could occur during a
short-circuit, etc. If a current of approx. 200mA to 1A flows to one output, protection of the circuit could be difficult.

/\CAUTION

/A 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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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378

10.1 Connection System Drawing

10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378

The FCU6-HR378 is a DI/DO unit capable of a 200mA current output per 1 point. The DO output common

is the 4-point common 13 block, and the 1-point 1 common is the 12-point common separated type.

10.1 Connection System Drawing

M60/M60S Series

control unit FCU6-HR378 (1st card)
F010 cable
cF10) (lcF10 gy1  [[)-SH2Lcable Servo drive unit
SH21 cable
cF11|[) SV2 D Servo drive unit
F040 cable
ENC D Synchronous feed encoder
SKIP D Skip signal
D R211 cable
RIO1A Remote /O unit
R211 cable
FO50 cable RIO1B D Remote I/O unit
Max. cable
length: 50cm
RIO2 D R211 cable Remote I/O unit

(Not used for the M64/M65/M66)
D/IN

M2 (D)
M3 ([

D/OUT

RS232C| ) RS-232C Port No.2
CFl11 F020 cabl

G HANDLE D 1(;:Ha K 1st manual pulse generator

CS1CSs2 Fo21 cable . ! oul .
* CS1 and CS2 set the remote 1/0 — @ @ 2CH nd manuaf puise generator

communication station numbers. 0 1
% 3rd manual pulse generator
24VDC input —G DC24IN When using the 5VDC power supply specifications, the
i F020/021/022 cable cannot be used.
5VDC does not need to be supplied.—| DC5IN Refer to Appendix 2.5 F020 cable assembly in the

(Supplied from control unit) this manual, and prepare a cable

with a +5V (7-pin) power supply pin.

FCU6-HR378 (2nd card)
From 1st HR378 card RI1A connector

L

RIO1A
RIO1B D R211 cable Remote /O unit
MJ2 D/IN
CS1CSs2 D
MJ3 D D/OUT
2 3
24vDC input —(_ || PC24IN
5VDC input —{ || DC5IN

(Connect only when
using 2nd card)

* When using two FCU6-HR378 cards, the 5VDC for the second card must be supplied
from an external source as it is not supplied from the control unit.

* Change the rotary switch CS1 and CS2 settings according to the machine's DI/DO assignment.
(Note) The FCU6-HR378 card occupies two stations of the remote 1/O communication (MC link B communication).
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.1 Connection System Drawing

Connector Explanation of functions

name

CF10 Connect with the control unit
(servo drive unit, synchronous feed encoder, skip signal, remote 1/O unit).

CF11 Connect with the control unit (5VDC, RS-232C, manual pulse generator).

Svi Connect with the servo drive unit/spindle drive unit.
Sv2 Connect with the auxiliary axis.

ENC1 Connect with the synchronous feed encoder. When using two units for the synchronous

feed encoder, connect the second unit to ENC2 of the control unit.
SKIP Connect with the skip signal input. Up to eight points can be used.
Connect with the remote 1/0O unit. The No. of occupied stations on this unit is two stations,

RIOLA so the additional remote 1/O units for six stations can be connected.

RIOLB RIO1A and RIO1B are relay connectors for the remote 1/O communication signals. Either
cable can be inserted without problem. If this unit is the final station, the terminator R-TM
must be connected to one of these connectors.

RIO2 Connect with the remote I/O unit.
RS232C Connect with an RS-232C device.
HANDLE Connection with 12VDC power supply type or 5VDC power supply type manual pulse
generator.
MJ2 DI: 64 (sink/source type)
MJ3 DO: 64 (source type)
Rotary switch CS1: Sets the 32-point station No. with remote 1/0O communication 1CH DlI:
Cs1 X0-X1F and DO: YO-Y1F.
This is normally used set to "0".
Rotary switch CS2: Sets the 32-point station No. with remote 1/O communication 1CH DI:
CSs2 X20-X3F and DO: Y20-Y3F.

This is normally used set to "1".

* The rotary switch CS1 and CS2 settings may differ according to the machine configuration and
whether other remote I/O units are being used. Set within the range of 0 to 7.
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.1 Connection System Drawing

Machine input/output

MJ2 MJ3
No cl)r;?;lzlt Signal | No. cl)rl]J?;:l)JLtJ/t Signal No. cl)rllj‘t)gltjlt Signal | No. cl)r;?;lzlt Signal
1 [ X00 51 I X20 1 O C00003 | 51 ®] C02023
2 [ X01 52 I X21 2 o] Y00 52 (0] Y20
3 [ X02 53 I X22 3 o] Y01l 53 (0] Y21
4 [ X03 54 I X23 4 o] Y02 54 o Y22
5 [ X04 55 I X24 5 o] Y03 55 0 Y23
6 [ X05 56 I X25 6 o] C00407 | 56 (0] C02427
7 [ X06 57 I X26 7 o] Y04 57 (0] Y24
8 [ X07 58 I X27 8 o] Y05 58 o Y25
9 [ Cl0007 | 59 I Cl2027 9 (@) Y06 59 o Y26
10 [ X08 60 I X28 10 o] Y07 60 (0] Y27
11 [ X09 61 I X29 11 o] C0080B | 61 (0] C0282B
12 [ X0A 62 | X2A 12 0] Y08 62 (@) Y28
13 [ X0B 63 | X2B 13 0] Y09 63 (@) Y29
14 [ X0C 64 | X2C 14 (0] YO0A 64 (0] Y2A
15 [ X0D 65 | X2D 15 (0] YOB 65 (®) Y2B
16 [ X0E 66 I X2E 16 0 COOCOF | 66 (®) C02C2F
17 [ XOF 67 | X2F 17 0] YOC 67 (®) Y2C
18 [ CIO80F | 68 I CI282F 18 o] YOD 68 (0] Y2D
19 [ X10 69 I X30 19 0] YOE 69 (®) Y2E
20 [ X11 70 I X31 20 0 YOF 70 o Y2F
21 [ X12 71 I X32 21 ©) C01013| 71 o C030
22 [ X13 72 I X33 22 o] Y10 72 (0] Y30
23 [ X14 73 I X34 23 o] Y1l 73 (0] C031
24 [ X15 74 I X35 24 o] Y12 74 0] Y31
25 [ X16 75 I X36 25 O Y13 75 0] C032
26 [ X17 76 I X37 26 0 C01417 | 76 (0] Y32
27 [ Cl1017 | 77 I CI3037 27 o] Y14 77 (0] C033
28 [ X18 78 I X38 28 o] Y15 78 0 Y33
29 [ X19 79 I X39 29 O Y16 79 0o C034
30 [ X1A 80 | X3A 30 (0] Y17 80 (®) Y34
31 [ X1B 81 I X3B 31 0] C0181B | 81 o] C035
32 [ X1C 82 I X3C 32 O Y18 82 o Y35
33 [ X1D 83 I X3D 33 O Y19 83 ®] C036
34 [ X1E 84 | X3E 34 (0] Y1A 84 (0] Y36
35 [ X1F 85 | X3F 35 (0] Y1B 85 (®) C037
36 [ CI181F | 86 I CI383F 36 o] CO1C1F| 86 o Y37
37 87 37 O Y1C 87 (®] C038
38 88 38 o] Y1D 88 (0] Y38
39 89 39 o] Y1E 89 (0] C039
40 90 40 o] Y1F 90 o Y39
41 91 41 (©) 0V (RG)| 91 o CO03A
42 [ oV (RG)| 92 42 o] oV (RG)| 92 (0] Y3A
43 [ oV (RG)| 93 43 o] oV (RG)| 93 (0] C03B
44 [ 0V (RG)| 94 44 o] 0V (RG)| 94 (®) Y3B
45 [ 0V (RG)| 95 O 45 O 0V (RG)| 95 (®) CO03C3F
46 96 o] 46 o] FG 96 0 Y3C
47 [ 24VDC | 97 I 47 o] FG 97 (0] Y3D
48 [ 24VDC | 98 | 48 O FG 98 (©) Y3E
49 [ 24VDC | 99 | 49 O FG 99 (®) Y3F
50 [ 24VDC | 100 I 50 o] FG 100

<Cable side connector type>
PCB side connector
Cable side connector
Recommended maker

: DHD-PB100-S121NO
: DHD-RA100-20AS (or equivalent)

: DDK
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT HR378
10.2 Connection of Power Supply

10.2 Connection of Power Supply

10.2.1 Connection of 1st Card's Power Supply

Supply the 24VDC power from the DC24IN connector or the I/O connector MJ2. When supplying the
24V/DC power supply from the MJ2 connector, supply to all 24VDC pins and 0V (RG) pins. The 5VDC
power for control in the card is supplied from the control unit via the CF11 connector. When using as the

first card, the 5VDC supply is not required.

FCUB-HR378 (1st card)

G2l gz

%50 H1 1 30 T 1 &
100 51 100 51

E£2320

HEAEELN . .
FIAYRE-aR)
FlIpYez-a)
Farveen BLC__TH
EASTRT - -]
Y IC-1F
ERERTINN . m |
v B
mrvin-1y) @ TE
rpvecon [T

mpvozom BT
rvedo?) [ TR
fvee-a:) A 1E

oo @ G
] Y osoeoosososs

£Vl

HANDLE DUZ4IH D SIN
EID1 RIOZ

FO70 cable
e easies aeeeeeanet e eraea anaeas seeran s eeaea eane sunen e P

r
Connect to DC24IN

Supply the 24VDC stabilized power supply to both the 1st and 2nd
cards. (Prepare the power supply separately.)

N

nnect to DC3IN

Supply the SVDC stabilized power supply only to the 2nd card
The 1st card is supplied power from the control unit.
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Connecttothe FG
terminal block with the
shortest distance.

Connect the FG wire of
the remote IFO unit's
communication R211 cable.

<Cable side connector type=
Connector: 2-178288-3
Contact  : 1-175218-5
ecommended manufacturer
Tyco Electronics AMP

DC24IN



10. CONNECTION OF 200mA OUTPUT DI/DO UNIT HR378
10.2 Connection of Power Supply

10.2.2 Connection of 2nd Card's Power Supply

When two or more units are connected as the expansion 1/0 of this 200mA-output DI/DO unit,
supply the 5VDC power to the DC5IN connector on the second or following unit.

FCUB-HR278 (2nd card)

o M7

A1 00 51

Flaviesn H__H
Flgveean H_F
Flprasm)
Frpvaaan H 18
Fopraen EH1E
Fepricam BT
Farvisaa) EIE
Fviadn @B H
Fapviedsn E__H
Favocan BTE
Favezas) B9
Fuveden E_IE
Fipaen [ 1E

RE132¢ CFl1

FO70 cable

it

Connecttothe FG terminal block
with the shortest distance.

Connect the FG wire of the remats /O
unit's communication R211 cable.

Connect to DC241M

Supply the 24VDC stabilized power supply to both the 15t and 2nd
cards. (Prepare the power supply separately.)

FO70 cable or equivalent
Reofor te drawing in Appondix 2.0, [D

Connect to DC5I

=Cable side connector types
Connector; 2-178288-3
Contact 1-175218-5
Recommended maker
Tyco Electronics.4
DC24IN

Supply the WD stabilized power supply only to the 2nd card.
The 1st card is supplied power from the contral unit
{Prepare the power supply separately for the 2nd card.)

2 3 4 5

A 7O
o e e O |
| I O s |
<Cable side connector type=
Connectar 2-178288-5
Contact  : 1-175218-5
Recommended maker:

=
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.3 Connection of DI/DO Signal

10.3 Connection of DI/DO Signal

(1) MJ2input circuit specifications

The sink and source input is changed by connecting 24VDC to COM pin or connecting 0V (RG).
There are 64 input points, and the pins X0 to X3F are used for input device numbers.

~

Source type Sink type
o N
(Hachine s FCUG-HR378 (Machine side) FCUG-HR378
24VDC MJ2 |MJ2
? g 2.2kQ (] 2.2kQ
— — L—/g —+——
@1 =0V(RG) @Zz
2.2kQ
| L4 24vDC | 2.2kQ
V&< Control =0V(RG Ez; Control
T | o E circuit ? RG) @ circuit
= OV(RG)
= O0V(RG) = I L
[DC24IN DC24IN
—d+ —
TOVRG) | OV(RG) = OV(RG) 0V(RG)
N ol

Input conditions

Use the input signals within the range of the following conditions.

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 o

r 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 (Re

fer to T1 below)

Input signal holding time

40ms or more (R

efer to T2 below)

Input circuit operation delay time

3ms < T3=T4 < 16ms

0 (N |WIN|R

Machine side contact capacity

30V or more, 16mA or more

<Caution>

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.
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.3 Connection of DI/DO Signal

T2

<
¢

. T1
External signal [« >

A

_T1

A
Y

Internal signal
+5V

-
-~

T3

-«

T4

Relation of input common pin and DI input

Ul UL
-~

T2

A

T1

-

A

\

T1

A
\

:

T3

|

T4

Common name Pin No. Corresponding input signal name
Cl0007 9 X00 to X07
CIO080F 18 X08 to XOF
Cl1017 27 X10 to X17
CI181F 36 X18 to X1F
Cl2027 59 X20 to X27
CI282F 68 X28 to X2F
CI3037 77 X30 to X37
CI383F 86 X38 to X3F

* The device numbers show the example when rotary switch CS1 is set to "0" and CS2 is set to "1".
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.3 Connection of DI/DO Signal

(2) MJ3 output circuit specifications

The output is fixed to a source output. There are 64 output points, and the pins used for output are

YO0 to Y3F. Use within the specification range shown below.

N

(Machine side)

~N

FCU6-HR378

N/

24vDC MJ3 24VDC
i 2
X
(RA)
N

I:U
o
[
./
1
|

Control
circuit

= 0V(RG) ~
M2
( L
TOV(RG OVRG)
( )DQ4IN
C L
TOV(RG) 0V(RG)
-
Output conditions
Item Specifications
1 Output type Source type
2 Output current 200mA/1 point
3 No. of output points 64 points
4 Output applicable pins YO to Y3F
5 Insulation method Insulation
6 Rated load voltage 24VDC +5%
7 Output delay time 400us

Relation of output common pin and DO output device numbers

* The device numbers show the example when rotary switch CS1 is set to "0" and CS2 is set to "1".

C?]r;rr:]weon Pin No. Corresgﬁg(:gggsdevice C(:]r:r;neon Pin No. Corresgﬁgﬂggsdevice
C00003 1 Y00 to Y03 C030 71 Y30
C00407 6 Y04 to YO7 C031 73 Y31
C0080B 11 Y08 to YOB C032 75 Y32
COOCOF 16 YOC to YOF C033 77 Y33
C01013 21 Y10 to Y13 C034 79 Y34
C01417 26 Y14 to Y17 C035 81 Y35
C0181B 31 Y18 to Y1B C036 83 Y36
CO1C1F 36 Y1Cto Y1F C037 85 Y37
C02023 51 Y20 to Y23 C038 87 Y38
C02427 56 Y24 to Y27 C039 89 Y39
C0282B 61 Y28 to Y2B CO3A 91 Y3A
C02C2F 66 Y2C to Y2F Co03B 93 Y3B

CO3C3F 95 Y3Cto Y3F
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.3 Connection of DI/DO Signal

(3) Rotary switch (CS1, CS2) setting

Rotary switch CS1: Sets the 32-point station No. with remote 1/O communication 1CH DI:
CS1 |X0-X1F and DO: YO-Y1F.

This is normally used set to "0".

Rotary switch CS2: Sets the 32-point station No. with remote 1/O communication 1CH DI:
CS2 | X20-X3F and DO: Y20-Y3F.

This is normally used set to "1".

The No. of stations occupied with this card is two stations.

(4) Remote I/O unit terminator

Connect a terminator to the last end of the remote 1/O unit connected to the RIO 1 connector.
When using two of these cards and not connecting any other remote I/O unit to RIO1, connect the
terminator R-TM to the B side connector of the second RIO1.

(The RIO1 A and B connectors are the same signal for relay, so the communication cable and
terminator can be connected to either without problem.)

Terminator (R-TM)

Terminator type: R-TM 3L

<Caution> \

* 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.

* When using a lamp or capacitive load, 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.)

- J

/A\cAuTiON

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

© When using alamp or capacitive load, always connect a protective resistor serially to the
load to suppress rush currents.
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.4 Example of Remote I/0O Unit Connection

10.4 Example of Remote I/O Unit Connection

Normally one of these units is used. A remote I/O unit is connected as an expansion 1/O, and the No. of
I/0 points is configured to match the users' specifications. Using the first remote I/O communication
system, this unit can be used as the 200mA-output DI/DO for the second and subsequent cards. In this
case, the I/O connectors (SV1, SV2, SKIP, ENC1, HANDLE, RIO2, RS232C) other than MJ2 and MJ3
on the 2nd and following units are invalid.

Refer to Chapter 7 "CONNECTION OF REMOTE I/O UNIT" for details on the remote 1/O unit.

(Example for using remote I/O unit)

Fragyac-ar) BLC_18
F12(v2C-2F ) [E] 2]
F11(Y28-28)
F10(Y24-27)
Fo(r20-23)
FE(Y1C-1F)
F7(v18-18)
FE(Y14-17)
F5(v1013)
F4(Y0C-0F)
F3(Y08-08)
F2(Y04-07)
I —1 Remote 1/O unit

FCUA-DX110/FCUA-DX120
Front view

DC24IN DCSIN
RIO1 RIO2 =

Ba

RIO1

R211 cable

Contact and connector manufacturer
Tyco Electronics AMP

<Cable side connector type>
Connector: 1-178288-3
Contact :1-175218-2
ecommended manufa

(Back)
Bottom view

RIO1 terminator

Connect a terminator to the last end of the remote I/O unit
connected to RIO1 connector. When not using a remote 1/O unit,
connect the terminator R-TM to the RIO1 connector B side of this
unit.

Terminator type: R-TM Refer to Appendix 2.22.
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.5 Connection of Servo Drive Unit

10.5 Connection of Servo Drive Unit

Connect the servo drive unit to SV1 (servo axis, PLC axis, spindle) and SV2 (auxiliary axis: MR-J2-CT)
of the base I/O unit.

SH21/FCUA-
RO0O0 cable

Auxiliary axis servo
drive unit

MO
WDs-B-5¥J2

Connector type CN1A
Connector type CN1A

o O O
* Connect a terminator or
battery unit to the final
servo drive unit.

S S
(Servo axis, PLC axis, spindle)

<Related items>

Cable manufacturing drawing: APPENDIX 2 (SH21 cable)
Connector pin assignment: 6.10 Base I/O Unit Connector Pin Assignment (SV1, SV2)

1-142



10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.6 Connection of Synchronous Feed Encoder

10.6 Connection of Synchronous Feed Encoder

Connect the encoder to ENC1 on the base 1/0O unit. When connecting the second unit, connect it to
ENC2 on the control unit.

il

Synchronous feed
1st unit encoder (1st unit)
F040 cable

Jn00000

HEEREEEEE]
§38435888%

F041 cable

Encoder side
97F3102E20-29P (or equivalent)

Control unit

@) cBUS1 CEUSZE

Synchronous feed

e Zﬂunit encoder (2nd unit)
< ﬁﬂﬂL F040 cable

I
o)

F041 cable

DC IN
DC ouT Y
PS EMG

BAT ALM

il

Encoder side
97F3102E20-29P (or equivalent)

A ENC1A K ov

B ENC1Z L

C ENC1B M

D N ENC1A*
E | Caseground | P ENC1z*
F R ENC1B*
G S

H 5vDC T

J

<Related items>

Outline drawing: APPENDIX 1
Cable manufacturing drawing: APPENDIX 2 (F040 cable)
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.7 Connection of Sip Signal (sensor)

10.7 Connection of Skip Signal (sensor)

Connect the skip signal to SKIP connector on the base 1/O unit.
The skip signal is used for processing the high-speed signals. Always shield the cable.

(1) Skip signal cable

FCU6-HR378
SKIP
2 —
SKIP IN1
I: 2.2k @z: i
10 — I:
‘ SKIP IN2
. 220 [fys
| [2E=
SKIP IN3
— 2o L]
i - =
¢ SKIP IN4
E— e A
| [=8a
r 2.2k5) |z§z:G_SK|PIN5
13 _
2o SKIP IN6
—— = BT
Stabilized 6 —
power supply I: 2.2ko @@-SKIP IN7
14 _
o S E— 2.2k0y @zz SKIP IN8
1
e 7 Control circuit
FG 3
9
L 15 |

(2) Input conditions

Use the input signal within the following condition range.

| Ton I
1 [Input voltage at external contact ON 18V or more, w24y
P 9 25.2V or less
2 |Input current at external contact ON 9mA or more
3 |Input voltage at external contact OFF 4V or less o] ] L
4 | Input current at external contact OFF 1mA or less
5 |Input signal holding time (Ton) 2ms or more Ton > 2ms
6 |Internal response time 0.08ms or less
. . . 30V or more,
7 |Machine side contact capacity 16mA or more
/A\CAUTION

A Do not apply voltages other than those indicated in this manual on the connector. Doing
so may lead to destruction or damage.

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.8 Connection of Manual Pulse Generator

10.8 Connection of Manual Pulse Generator

To connect the manual pulse generators, connect an F020/021/022 cable to "HANDLE" connector.

Up to three manual pulse generators can be connected. In addition to the standard 12VDC power supply
type, the manual pulse generator of the 5VDC power supply specifications can be used with this unit by
using a dedicated cable.

(Refer to Appendix 2.5 F020/021/022 Cable Manufacturing Drawings for cable details.)

Connecting one manual pulse generator

Manual pulse generator

FCUA-HD6O "‘_"“ M2 MJS‘- f
NO 1 Rear view %9 /(L AN TR mg

35

S

Lan

o

e

5

2

35

F3csn BT

F12(Y2C-2F) 1 I

FI0(v24-27)
Fov20.23)
rsovicay BT
i) ETR

S5,

I-‘"‘ Foriaan) ECTH

F020 cable BB ﬁl i ——
i % =T

] [, FL(V00.03)

o,

7

2

o5

Connecting two manual pulse generators

3

S

™y

Manual pulse generator
FCUA-HD60
Rear view

55

DC24INDCS5

RIOl RIO2
: \
o] [o]

S,

NO.2 NO.1

35

FG1 FG2

[o]

5

[

|

F021 cable uﬂcﬁ H

/\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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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.8 Connection of Manual Pulse Generator

When devices (pulse generators) other than manual pulse generators (HD60) are connected to the
FCU6-HR378, use within the ranges shown in the following specifications. The commercially- available
manual pulse generators include the 25 pulse/rev type and 100 pulse/rev type.

The MELDASG60/60S Series internally multiplies one pulse by four, so use the 25 pulse/rev type.

Input/output conditions

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

Input signal voltage H-level 3.5V to 5.25V, L-level OV to 0.5V or less
Max. input pulse frequency | 100kHz
Power voltage for pulse

Input pulse signal type

12vVDC £ 10%

generator
Max. output current 300mA
No. of pulses per rotation 25 pulse/rev (25 pulse/rev for HD60)

Input waveform

The input waveform phase difference must be £T/10 (T: cycle) or less.

A (B) phase

B (A) phase

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)

Input/output circuit

I
Connection Pin No.
+5V
— HAl 1 4700
HA2 3 ,\N\I L 4700pF i>0
220Q
HA3 5 Lo
Input +5V
HB1 2 | 4700 :
Control circuit
HB2 | 4 WL e
— HB3 6 — GND
5vVDC
Power
supply
output 12vDC 10,12,14
0V(GND)|_9,11,13

The power voltage supplied to the manual pulse generator can be changed between 5VDC and 12VDC
by changing the cable wiring. Supply the power from pin 7 for the 5VDC power supply manual pulse
generator, and from pins 10, 12 and 14 for the 12VDC power supply manual pulse generator. Use
several power supply and 0V (GND) wire materials in the cable.
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.9 Connector Pin Assignment

10.9 Connector Pin Assignment

4 N
Control unit connection terminal
CF10
Refer to section 4.2.8 Control Unit Connector
Pin Assignment (CF10) for details on the
connector pin assignment.
<Cable side connector type>
Plug :10150-6000EL
Shell : 10350-3210-000
Recommended manufacturer: 3M
\_ (Connect the connector case to shield.) J
(" Servo drive unit connection terminal )
1 GND 11 GND
Svi 2 | 0| SVTIXD1 | 12| O| SVTXD1*
3|1 | SVALM1 | 13| 1 | SVALM1*
4 |1 | SVRXD1 | 14| | | SVRXD1*
5 GND 15 GND
6 16
7 | O| SVEMG1 | 17| O | SVEMG1*
_ 8 18
<Cable side connector type> 9 19
Plug :10120-6000EL 10| O] +5V 20
Shell :10320-3210-000
Recommended manufacturer: 3M
9 (Connect the connector case to shield.) )
4 M\
Servo drive unit connection terminal
SVv2 1 GND 11 GND
2 | O] svIXD2 |12 | O | SVTXD2*
3 |1 | SVALM2 |13 | I | SVALM2*
4 || | SVRXD2 |14 | | | SVRXD2*
5 GND 15 GND
6 16
7 | O| SVEMG2 |17 | O | SVEMG2*
<Cable side connector type> 8 18
Plug :10120-6000EL 9 19
Shell : 10320-3210-000 10] O] +5V 2
Recommended manufacturer: 3M
(Connect the connector case to shield.)
- J
. . )
Synchronous feed encoder connection terminal
5 1
ENC1 \ 2 ; : Emgig 6 || ENC1A*
711 ENC1B*
o\ssg]o shfee H RS
9/ \6 5 GND 9|0 +5V
<Cable side connector type>
Connector : CDE-9PF (Connect the connector case to shield.)
Contact : CD-PC-111
Case : HDE-CTH
\_ Recommended manufacturer: Hirose Electric )
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.9 Connector Pin Assignment

4 I
Skip signal input connection terminal
8 1
SKIP N ‘ . oD
7 < 2 LI SKIPINS 4 [ skiP N4
15 9 12
| e G
<Cable side connector type> = 14| | | SKIPIN8
Connector : CDA-15P 8 GND 15 GND
Contact :CD-PC-111

Case - HDA-CTH _ _ Connect the connector case to shield.
Recommended manufacturer: Hirose Electric Use a nickel-base chrome-plated part.)

-
. . . N\
Remote 1/O unit connection terminal
RIO1 <Cable side connector type> ; :;8 Kﬁi;
Connector : 1-178288-3 3 GND
A Contact :1-175218-2
Recommended manufacturer:
Tyco Electronics AMP
B [* A and B are used for the remote 1/O unit next station relay. The cable]
\ can be connected to either connector. /
("Remote 1/0 unit connection terminal N
RIO? 1 2 3 <cable side connector type> ; :;8 Kiig*
Connector : 1-178288-3 3 oND
Contact :1-175218-2
Recommended manufacturer:
Tyco Electronics AMP
N J
/Power input terminal (24VDC) )
<Cable side connector type> 1] | |24vDC
DC24IN
Connector : 2-178288-3 g (F)\é (RG)
Contact :1-175218-5
Recommended manufacturer:
Tyco Electronics AMP
N y Y,
4 _ _ N
Power input terminal (5VDC) NG
<Cable side connector type> 1 o ENN‘: “uzee‘é))
DCSIN Connector : 2-178288-5 2 EVOC
Contact :1-175218-5 4 0V (GND)
A _ Recommended manufacturer: 5 FG
Y S — Tyco Electronics AMP )
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.9 Connector Pin Assignment

4 N
Control unit connection terminal
CF11
g 254
) : 2 Refer to section 4.2.8 Control Unit
b == Connector Pin Assignment (CF11) for
1B 258 details on the connector pin assignment.
<Cable side connector type>
Connector: DHD-RB50-20AN
Recommended manufacturer: DDK
o 4

/ Manual pulse generator connection terminal

Contact
Case

:CD-PC-111
: HDA-CTH

8 1
HANDLE N . ; : m/; 9 GND
e 10 12VDC
00000000
O \esasasy) O PR YR T
- . = 1 3nA 12 12vDC
15 9 13 GND
6 1j3me 14 12vDC
; 7 | 0| 5VDC
<Cable side connector type> 8 15
Connector : CDA-15P

Recommended manufacturer: Hirose Electric

L Use a nickel-base chrome-plated part.

( Connect the connector case to shield.]

J

RS-232C device connection terminal

¥

Connect the connector case to shield.]
Use a nickel-base chrome-plated part.

RS232C Explanation of signals
1 SD: Send Data
13 1 2| o] sp2 1410 | SDI (Note) RD: Receive Data
DY 7 2| 1 | rRD2 15| O | ER1 (Note) RS: Request to Send
\(ooooooooooooo?/ o 2] 0| Rs2 16 |1 | RDI (Note) CS: Clear to Send
Q00000000000 | 17| 1 CS1 (Note) DR: Data Set Ready
v \14 5 I CS2 18 ER: Data Terminal
% g ZEE 19] 0 | RSL (o) Ready
. 20| O | ER2
<Cable side connector type> 8 2111 | DRI (vow) (Note) _
Connector : CDB-25P 9 22 Signal name meanings:
. 10 001 For maintenance
Contact : CD-PC-111 23 by service
Case :HDB-CTH E i’;‘; " 24 GND personnel
Recommended manufacturer: 13 v 25 24VDC OoO2: General
Hirose Electric released channel

~
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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378
10.10 Fuse for Machine Output Circuit Protection

10.10 Fuse for Machine Output Circuit Protection

At every 4-point output, the machine output (DO) circuit has a fuse for burning protection if any circuit
should short-circuit. The 1 common Y30 to Y3B outputs for each 1-point output do not have a fuse.

FCU6-HR378

F13(Y3C-3F)
F12(Y2C-2F)
F11(Y28-2B)
F10(Y 24-27)
F9(Y20-23)
F8(Y1C-1F)
F7(Y18-1B)
F6(Y14-17)
F5(Y10-13)
F4(YOC-OF)
F3(Y08-0B)
F2(Y04-07)
F1(Y00-03)

Applicable fuse name: LM10
Manufacturer:

Daito Communication
Rating: 1A

- Top view

1

Side view

QOutline drawing

Output name |Fuse name|Output name | Fuse name Output name | Fuse name Output name | Fuse name
YO0 F1 Y10 F5 Y20 F9 Y30 F16
Y1 F1 Y11 F5 Y21 F9 Y31 F16
Y2 F1 Y12 F5 Y22 F9 Y32 F16
Y3 E1 Y13 F5 Y23 F9 Y33 F16
Y4 F2 Y14 F6 Y24 F10 Y34 F15
Y5 F2 Y15 F6 Y25 F10 Y35 F15
Y6 F2 Y16 F6 Y26 F10 Y36 F15
Y7 F2 Y17 F6 Y27 F10 Y37 F15
Y8 F3 Y18 F7 Y28 F11 Y38 F12
Y9 F3 Y19 F7 Y29 F11 Y39 F12
YA F3 Y1A F7 Y2A F11 Y3A F12
YB F3 Y1iB F7 Y2B F11 Y3B F12
YC F4 Y1C F8 Y2C F12 Y3C F11
YD F4 Y1D F8 Y2D F12 Y3D F11
YE F4 Y1E F8 Y2E F12 Y3E F11
YF F4 Y1F F8 Y2F F12 Y3F F11

Caution: The FCU6-HR378 unit fuse is inserted as protection against an instantaneous overcurrent that could occur during a
short-circuit, etc. If a current of approx. 200mA to 1A flows to one output, protection of the circuit could be difficult.

/A\cAuTiON

A 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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10. CONNECTION OF 200mA OUTPUT DI/DO UNIT FCU6-HR378

10.11 Explanation of LED Function

10.11 Explanation of LED Function

50 M2 1 50 MI3 1
[T} JAm I 1]
100 51 100 51
F13(Y3C-3F)
F12(Y2C-2F)
F11(Y28-2B)
F10(Y24-27) ETE
F9(Y20-23) ELIH
F&(Y1C-1F) B T5
F7(Y18-1B) [EL_IE
Fo(Y14-17) [EIL_TE
F5(Y10-13) [EC =
F4(YOC-0F) EI_TE
F3(Y08-0B) E[I&
FAY04-07) ETE [ e ™
F1(Y00-03) [E_TE
L-F1F2F3FAFSF6 F7F8
Ooooooooao
L-FO9F10F11F12F13
b
cs1 cs2 Rs232C Cril
Corere) '“,
HANDLE DC24INDCSIN
i
FG FGZ
\ :
Status
Name Function Color | When | During | Correspondence for error
normal| error
LED 1 | 24IN |24VDC input check Green Lit Not lit |Check 24VDC voltage
(two- . . . ™
color | RIOL Rotary sywtch [CS1] sgttlng station Red | Not lit Lit Check eqch remgte 1/0O unit's
LED) communication error display rotary switch station No.
. .. |Contact the Mitsubishi
LED 2 50UT |[Internal output voltage check Green Lit Not lit on gc © Vitsubishi
(two- Service Center
color i i i it'
RIO2 Rotary sywtch [CS2] sgttlng station Red | Not lit Lit Check egch rem(?te 1/0O unit's
LED) communication error display rotary switch station No.
L-F1 Y00 to 03 energization to fuse F1 | Green Lit Not lit |Check CO0003 voltage
L-F2 Y04 to 04 energization to fuse F2 | Green Lit Not lit |Check CO0407 voltage
L-F3 Y08 to OB energization to fuse F3 | Green Lit Not lit |Check CO080B voltage
L-F4 YOC to OF energization to fuse F4 | Green Lit Not lit |Check COOCOF voltage
L-F5 Y10 to 13 energization to fuse F5 | Green Lit Not lit |Check CO1013 voltage
L-F6 Y14 to 17 energization to fuse F6 | Green Lit Not lit |Check CO1417 voltage
L-F7 Y18 to 1B energization to fuse F7 | Green Lit Not lit |Check CO181B voltage
L-F8 Y1C to 1F energization to fuse F8 | Green Lit Not lit [Check CO1C1F voltage
L-F9 Y20 to 23 energization to fuse F9 | Green Lit Not lit |Check CO2023 voltage
L-F10 Y24 to 27 energization to fuse F10| Green Lit Not lit |Check CO2427 voltage
L-F11 Y28 to 2B energization to fuse F11| Green Lit Not lit |Check CO282B voltage
L-F12 Y2C to 2F energization to fuse F12| Green Lit Not lit [Check CO2C2F voltage
L-F13 Y3C to 3F energization to fuse F13| Green Lit Not lit |Check CO3C3F voltage
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11. CONNECTION OF QY231 EXTENDED 1/O CARD
11.1 Outline

11. CONNECTION OF QY231 EXTENDED 1I/O CARD
11.1 Outline

QY231 is the machine input/output and operation board input/output card connected to the base 1/0
unit's remote I/O communication or communication terminal remote 1/0O communication (MC link B).

No. of occupied

Compatible machine control signals :
stations

Digital input signal (DI) : 64 points (photocoupler insulation) sink/
source shared type 2
Digital output signal (DO) : 48 points (non-insulation) source type

11.2 Hardware Interface

(1) Connector layout diagram

© CS (Swi1) ©
< 0 . 1T |___| \Z'f J4
™, Not oooaoa
3 3 @ mounteal  CH ]
T T A mounted
n n [Pgmel\] |_ |
O O L%J
o3
1 1 0<
1 1
TR CMD81
o0 0000
ED..... %:ﬂ
o0 0000
CFDS83
000000000 O0O0O0D0O00OO0OO
000000000000
0000000000 O0OD0OOOO
) CMD82
% K 00 0O oOGOOGOEOIOSOGOIOOEOIOEOS
O Z > @0 0000000000
U) U) 00 0000000 O0CGCOFOGFOOFDS
BEL: =]
© BRRD ©
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11. CONNECTION OF QY231 EXTENDED 1/O CARD
11.2 Hardware Interface

(2) Pin assignments

g . . .
Remote I/O unit connection terminal

CSH41A/B 1 2 3 <Cable side connector type>
= Connector : 1-178288-3 T TI/OTXRX
s I e Y Contact :1-175218-2 2 [I/OITXRX*
o0 Recommended manufacturer : 3 0V(LG)
Tyco Electronics AMP
Power input terminal (24VDC)
Ja 3 2 <Cable side connector type> 1 OV(RG)
4\ \ ] /1 Connector : 5251-04 5T 124VDC
N T Contact :5659PBT2L 3 24VDC
0000 Recommended manufacturer : MOLEX 4 OV(RG)
—
4z . .
Machine input terminal
CMD81/CMD82
h‘pI <Cable side connector type>
7 20 Connector : MRP20F01 CMD81
: . : Contact : MRPF102 7 OV(RG) 13 20 24VDC
oo Case : MR20W 6 12| X36 |19 | X37
e Recommended 5| X35 [11| X33 |18 X34
° manufacturer : 4 X32 10 X30 17 X31
1 ij@:l 14 HONDA TSUSHIN KOGYO 3 X3F 9 X3D 16 X3E
2 X3C 8 X3A 15 X3B
1 X39 14 X38
1850 50
<V CMD82
Se 18 | OV(RG) 50 [ X27
.. _ 17 | X26 49 | X25
e e e <Cable side connector type> 16 X204 32 X22 43 X23
N Connector : MRP50F01 15 o1 31 XOE a7 X350
L Contact : MRPF102 14| X2E | 30 | X2C | 46| X2D
te Case : MRSOW I3 X2B |29 | X29 | 45| X2A
.0 Recommended 12| X28 | 28| X16 | 44| Xi7
.. manufacturer : 11| X15 |27 | X183 [43| Xi4
HONDA TSUSHIN KOGYO 10 X12 26 X10 42 X11
O TEE 9 | XiIF | 25| XiB | 41| XIE
8 X1D 24 X18 40 X1C
7 X1A 23 X05 39 X19
6 XQ7 22 X02 38 X06
5 X04 21 XOF 37 X03
4 X01 20 X0C 36 X00
3 XOE 19 X09 35 X0D
2 X0B 34 X0A
1 X08 33 | 24vDC
* This examples shows CS1 set to
Cs1

"0" and CS2 set to "1".

=)

0 Refer to the PLC Interface Manual
for details.
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11. CONNECTION OF QY231 EXTENDED 1/O CARD
11.2 Hardware Interface

4 Machine output terminal )
CFDS83
CFD83
17| 33 1] vog | i [33[24vDC
o o 2 YOB 34 YOA
° . ° 3 YOE 19 Y09 35 YOD
0 %o <Cable side connector type> 4 Y01 20| YoC |36 Y00
0% o Connector : MRP50M01 5 Y04 21 YOF 37 Y03
° o © Contact : MRPM102 6 Yo7 22 Y02 38 Y06
°o° e Case : MR50W 7| YIA | 23] Y05 |39 Y19
o° o Recommended manufacturer : 8| YID 24| Yi8 |40| YIiC
°g° HONDATSUSHINKOGYO | 9 | YIF 25| YiB |41 ] YIE
o o 10 Y12 26 Y10 42 Y1l
°° 11 Y15 27 Y13 43 Y14
18 =0— 50 12 Y28 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 Y26 | [ 49 Y25
18| OV(RG) | . L 50 Y27
* This examples shows CS1 set to
Cs1 "0" and CS2 set to "1".
@ 0 Refer to the 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.

CSs1

Setting Function

0 Remote /O station 0, 1 station selection

Invalid

Remote /O station 2, 3 station selection

Invalid

Remote /O station 4, 5 station selection

Invalid

Remote I/O station 6, 7 station selection

N/O(a~|W|IN|F

Invalid

8~F Setting prohibited

Cs1

* 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, 82 S3, 54 Function
ON OFF Source input selection
OFF ON Sink input selection
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11. CONNECTION OF QY231 EXTENDED 1/O CARD
11.3 Connections

11.3 Connections

(1) External power supply (DCIN)
24VDC is required for card operation. Prepare a stabilized power supply that satisfies the following

specifications.
Rated output : 24VDC = 5% * The rated output current is the value when using 60mA x 48 points
Ripple: = 5% (P-P) for the machine output (DO). Prepare a power supply that satisfies
Rated current : 3.8A the 24VDC output's total output current.
@) cs1  (SW1) © -
. cEEAr e |3
: | N = |
e \ Stabilized
power supply
CFD83 \
[ | cooossosnnnsoo 1 4 3 2 1
L/
[ [ | 24vDC input, 17
; 14
© s o —
QY231 1 |OV(RG)
2 |24vDC
3 |24vDC
4 |0V(RG)

(2) Remote I/O connections (CSH41A/B)

1) Connection of the CSH41A connector
Connect the CSH41A connector to the base 1/0 unit RIO1 connector, or CR05 connector for the

operation board remote I/O communication.

- =50

?

CSH41A |

RIO1 EE SE /

[ ==- ] cshan@
[ ==- ]| csha1

RIO2 DCIN
RIO1

£
I ®
9 A ©  aus3
For base I/O unit connection \ QY231
Terminator (optional)
CRO5 (R-TM) -
LI D D . Refer to Appendix 2.22
C LRI — -
OOOO0OO
2999 Lz
afiololo) RIOL =
ool CSH41A/B e
[E3[E3]x3] CRO5 il
(3]
1 [I/O| TXRX3
S . 2 /O] TXRX3Y
® ® © 3 GND

o
For communication terminal connection
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11. CONNECTION OF QY231 EXTENDED 1/O CARD
11.3 Connections

(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
(Machine side) QY231 (Machine side) QY231
é{lVDC CMD81/82 24VDC CMD81/82
1] 22e Nd 2.2kQ
_T/_ —3— | — —
= 0V(RG) zgz:< @1(_
2.2kQ ~ 2.2k Q
I lin [ — == Control ] — = —~control
= OV(RG) @:(_ circuit @*(_ circuit
COM— COMMH
] -[: OV(RG) \#

N AN J

/N\CAuUTION

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

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

Sink type Source type
18V or more,
1 | Input voltage at external contact ON 6V or less 55 2V or less
2 Input current at external contact ON 9mA or more
20V or more,

3 Input voltage at external contact OFF 25 9V of 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

<Caution>

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

<
-

External signal |« > < < > <

B 1 O 1] 1] o 11
Iy e T S

Y

Y

<<
Bl

J
Y

Y
A

Internal signal
+5V

|

T3 T4 T3 T4
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11. CONNECTION OF QY231 EXTENDED 1/O CARD
11.3 Connections

(4) Machine output terminal (CFD83)

The QY231 output circuit is a source type (source output).

Source type

4 N
24VDC QY231
CFD83
(Machine side) '}
(RA)
= Control
circuit
J_’ }
! ]
= O0V(RG) -
o /)

/\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
<Caution>

* 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.

* When using a lamp or capacitive load, 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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11. CONNECTION OF QY231 EXTENDED 1/O CARD
11.3 Connections

1) Connection of the remote I/O unit
When the remote I/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 Connection Manual, Chapter 6
"CONNECTION OF 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 base I/O unit in combinations of 6 stations or less.
Connect a terminator R-TM to the CSH41B when it is not connected to any device.

SW1
cst  (Sw1) 1 ©

o@\T

= Jeswan ©

T ﬂ EE » TO the next remote

I/O unit
\ Terminal

(optional) =
B (R-TM)

QY231

SOURCE
SINK

5
¢

S1
S2
S3
sS4

=

Refer to Appendix 2.22.
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12. OPTION CARD
12.1 External PLC Link I (M-NET Interface)

12. OPTION CARD

12.1 External PLC Link I (M-NET Interface)

The Mitsubishi sequencer (MELSEC A Series) and MELDAS60 Series can be connected serially. A
multi-drop link can be established, but the NC side cannot be set as the master station.
This function is an option. Refer to the respective NC system specifications for details.

12.1.1 Names and Functions of Each Section

I S TS @
©) >y e

T | @
(5) + HR571 card {

i | A 4@'7 (@)

No. Connector name Function explanation

1) TS1 Serial link connection terminal

(2) SW2 Operation mode setting rotary switch (Normally: 0)
3) SWi1 Terminator setting switch (OFF « | - ON)

4) RTBUS NC dedicated bus connection connector

(5) TEST Mitsubishi test terminal (Not used)

Accessories

No cables, etc., are enclosed.
This card is mounted in the control unit's extension slot.

12.1.2 Connector Pin Assignment

Vs

Serial link
(RS-422)

TS1 1
2 <Cable side connector type> 1 [I/0] RDSD+
3 Crimp terminal 1 V1.25-3 2 [I/0| RDSD-
4 Recommended manufacturer: 3 GND(SG)

JST 4 FG
- J/
/A\CAUTION

A 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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12. OPTION CARD
12.1 External PLC Link I (M-NET Interface)

12.1.3 Connection with MELSEC

MELDASGO act as serial link slave stations.
An example of the connection is shown below. Refer to each sequencer manual when connecting with

the

(1)
)

(3)
(4)

(®)
(6)

NC side control unit.
MELSEC

O 0

=] =]

| (| |

= = o

_ N N
This cable must be

prepared by user.

=
1
i —]c

o

MELSEC
AJ71C22 unit

Ex.FCA64-B Ex.FCA64-B
[°] B B
This cable must be
prepared by user.
—E ==
. J @ @
il HIslo === =) ©|©) a HEG 6 = =) @[?

Example of cable connection

MELSEC A Series MELDASG60/60S Series MELDAS60/60S Series
AJ71C22 M-NET Interface M-NET Interface

SDA
SDB
RDA
RDB
SG
FG

AT

3

N A

J

Stk
-

4

QOO

OO

AWV

ALY

Max. 100m

e

Up to seven slave stations can be linked.

When connecting the AJ71C22 and a slave station, position the AJ71C22 at the final end as shown
above.

The maximum overall distance of the cable from the AJ71C22 to the final slave station is 100m.
Validate (turn ON) the terminator setting for the final slave station, and invalidate (turn OFF) the
terminator for the other slave stations.

The final slave station is the slave station positioned at the final end of the transmission route. This
is not related to the set station No.

In addition to M60/60S Series, models that support a serial link connection can be incorporated as
slave stations within the same link.

The HR571 rotary switch is normally set to 0. Correct communication may not be possible if the
setting is changed.

/\CAUTION

A 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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12. OPTION CARD
12.2 External PLC Il (MELSEC bus connection)

12.2 External PLC Il (MELSEC bus connection)

The Mitsubishi sequencer (MELSEC A Series) and MELDAS60/60S Series can be connected with a bus.
Up to four NC control units can be connected to one sequencer.

One NC unit occupies one stage (0 slot) of the sequencer extension unit. Refer to the sequencer and NC
system specifications for the number of stages that can be extended. This function is an option.

12.2.1 Names and Functions of Each Section

P A1
(3)—% o [f”\ T \“jj [f”\ T \“jj 1
(1) T )
HR513 card
I
o )
i
No. Connector name Function explanation
() CF51A MELSEC A bus connection connector (Basic base side)
(2) CF51B MELSEC A bus connection connector (Extension base side)
3) CSs Extension unit No. setting rotary switch (Setting stages: 1 to 7)
(4) RTBUS NC dedicated bus connection connector

Accessories

No cables, etc., are enclosed.

This card is mounted in the control unit's extension slot.
12.2.2 Connection with MELSEC

The MELDASG60/60S Series are handled as special extension units (32-point units) for the sequencer.
The following connection example is for when there is one extension stage. Refer to the connection
methods in the respective sequencer manual and connect with the NC control unit.

o : 0 ©| MELSEC (Main base section)

A0 0 I

[ —
[ 7

o = = = = O
FCUA'?:&g/SOl 9 O|MELSEC (Extension base section)
(Open) (first extension stage)
@ =] =] =] =[]
Sl {0
o & =) =) = B o
Ex.FCA64-B ) ] )
CF51B B CPU compatible with MELSEC bus connection
A1lS type
Max. No. of extension stages: One stage
Max. cable length 1 6m

_ ADOA, AON, AOU type
@ Max. No. of extension stages: Four stages

g

Note that the number of extension stages is
limited by the No. of CPU input/output points
and the power supply on the extension unit side.
Max. cable length 1 6m

|
E

/N\CAUTION

A 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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12.3 Connection of High-speed Program Server Unit

12.3 Connection of High-speed Program Server Unit

The high-speed program server function is used by adding the high-speed program server unit
(FCU6-EP203-1), in which the ATA memory card HR831 and Ethernet card HR832 are assembled. The
memory card has the ATA specifications, and either the 100BASE-TX or the 10BASE-T type Ethernet
can be used.

As there are many environment types and varieties in which the Ethernet communication is used, install
a ferrite core on the communication cable's NC control unit side connector end to stabilize the NC
operation.

12.3.1 Connector Layout

“
V.1V
ATA Memory
card Insert from top
of control unit
HR114/116/146 card Expansion card s B
FAN FAN N
¥ ¥ X =——a =~
[ | _ {— i | O
1" 1 —
I 1  /
F150 cable ]

IC card on lid side
I 1" HR831

I 1 Lower side Ethernet
I " HR832

AUX ZI'—ZE‘

0
L T SR — 1
: o LILILT e
[I: b
] L O]

| i |
Host PC
4
A Cross cable
- = T i Th 0
U AN} e
A
<=
Use shielded cable 8-pin type
modular jack Ferrite core: TDK

ZCAT3035-1330

Precautions for use

1) Install the ferrite within 20cm from the end of the NC side connector.

2) Use a shielded cable for the 10BASE-T cable.

3) Do not wire the Ethernet cable in parallel with the drive line. Pass the cable through a dedicated
duct, or separate to at least 10cm away from other wiring.
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12. OPTION CARD
12.3 Connection of High-speed Program Server Unit

12.3.2 Inserting the IC Card

The SanDisk ATA type flash ROM can be used for the IC card. There are cases when brands other than
SanDisk cannot be used. Always turn the control unit power OFF before inserting or ejecting the IC card.
Take care to the orientation of the A mark on the IC card, and insert it from the top of the control unit.

f Face the front label of the IC
The IC card can be ejected card to the front and insert.
when the button is pressed.
O m s )
11
1 HE R l—C)
[2] i T
" 1
" I
I 1
N 1l il

i ]

1] t 0000000

L] 8

Ail —n
L w&:]
1

ﬁ “‘“‘m

AUXZ

__ﬁE.lIQJ 1
::4:: =
bﬂ:}[ﬁo T:
P&

View of control unit lid side with cover removed

HR831 card
EXTPCI1 —I [ A mark
e — - [ surface
O O emmm sy 1| O

) | /f/

11'

Enlarged view

Ll
B 1 IC card

O i

O EXTPCI2

Bottom view Enlarged view

IC card eject button
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12. OPTION CARD
12.3 Connection of High-speed Program Server Unit

12.3.3 Connection of Ethernet Cable

Select a shielded cable for the Ethernet cable, and connect both ends to the FG. For the high-speed
program server, refer to the following drawing, lead out the FG wire from the cable and connect to the

control unit's FG terminal.
Confirm that the server side or hub side shield cable's FG is connected to the power supply line's FG

terminal.

o O |
EXTPCI2
urRgs2 0 M1 = ;
S x A
€33 [0
ooOo [ rx
0oa
=

°
<
oo

Example 1
When connecting one-on-one with server

Cross cable 8-pin modular jack

(4
I\
>

20cm

Lead out FG wire from shield
section, and connect to control
unit's FG terminal.

* |f the FG wire is
not connected, the
communication
may be unstable
depending on the
network device
combination.

P

Select a network card or hub
having a metal shell for the FG
in the Ethernet connector.

Securely connect the AC
socket's FG plug to the
power FG wire.

Example 2
Connecting viaa hub

Straight cable

{«
AN
A

To control unit's FG terminal

Caution

When the AC/DC adaptor power is externally installed to the hub, the hub could malfunction due to
noise if the cable shield is not connected to the power FG. When using a hub, install a ferrite also on

the hub side.
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12. OPTION CARD
12.4 Connection of Ethernet Function

12.4 Connection of Ethernet Function

The HR534 card is used to use Ethernet communication. Either the 10BASE-T or 10BASE-5 Ethernet
can be selected for HR534. When using 10BASE-5, set the changeover switch SW1 shown below up,
and when using the 10BASE-T, set SW1 down. The BASE-5 and BASE-T connectors cannot be used
simultaneously.

As there are many environment types and varieties in which the Ethernet communication is used, install
a ferrite on the communication cable's NC side connector end to stabilize the NC operation.

Host PC

10BASE-5/10BASE-T SW1
changeover switch

BASES

OPEN =

BASET
NCNO
Sw2

Use a shielded cable
for the BASE-T cable.

pC IN AU

pC our
PS EWG
AT Al

)

Ferrite core: TDK
ZCAT3035-1330

Max. 10cm ‘
|

SW1 : BASE-5/BASE-T connector changeover
Setup : Select BASE-5 connector
Set down : Select BASE-T connector

BASE5 : 10BASE-5 connector

BASET : 10BASE-T connector

NCNO : When multiple control units are connected, set the control unit's station No.
When not using the I/O link, set "0".
When using the 1/O link, set the master side to "0" and the slave side to "1".

SW2 . Turns the terminator ON or OFF.
When the I/O link function is used by two units, set the master station side
and slave station side terminator ON/OFF switch SW2 to ON (down).
The setting is invalid if the 1/O link function is not used.

AUX2 : 1/O link connector.
Connect an R000 cable, SH21 cable or equivalent.

Precautions for use
1) Install the ferrite within 20cm from the end of the NC side connector.
2) Use a shielded cable for the 10BASE-T cable.
3) Do not wire the Ethernet cable in parallel with the drive line. Pass the cable through a dedicated
duct, or separate to at least 10cm away from other wiring.
4) Correctly set the BASE-5/BASE-T changeover switch.
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12. OPTION CARD
12.5 Connection of I/O device by CC-link

12.5 Connection of I/O device by CC-link

When connecting 1/O device by CC-Link, HR576 card is required to be mounted in the expansion slot of
the control unit.

Connect a dedicated cable for CC-Link cable to a terminal block of HR576 card.

Always connect a terminator (accessory) to the unit which serves as the final station.

This card functions as CC-Link system master/local station. Refer to the respective NC specifications
manual and “MELSEC AJ61QBT11/A1SJ61QBT11 Control & Communication Link System Master/
Local Module User's Manual” etc. for details on CC-Link system.

12.5.1 Names and Functions of Each Sections

©) \4— (6)

Q =]
1) T
@) HR576 card

€) HHHHH I

“ o

[ooooooon|

®

No. Connector name Function explanation

Q) Swi Station No. setting rotary switch (Ten’s place)

(2) SW2 Station No. setting rotary switch (One’s place)

3) SW3 Baud rate setting rotary switch

(4) Sw4 Operation mode setting rotary switch (Normally: 0)
(5) SW5 Condition setting DIP switch

(6) TE1 CC-Link connection terminal

) FG FG connection terminal

(8) RTBUS NC dedicated bus connection connector

Accessories

Terminator
This card is mounted in the control unit's extension slot.
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12. OPTION CARD
12.5 Connection of I/O device by CC-link

12.5.2 Connector Pin Assignment

CC-Link connection
terminal <Cable side connector type> 1 | 1/O| DA
1 Crimp terminal: V1.25-3 2 |1/0 | DB
TE1 2 Recommended manufacturer: JST 3 DG
3 4 SLD
4
/N\CAUTION

A 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.

12.5.3 Connection with I/O device

Example of unit connection

. . Control unit
Remote I/O station Remote I/O station B
ooooo go ooooo 80
\ (f/J7 /\ l//J7
- v
This cable must be prepared by user.

Example of cable connection

Remote I/O station Remote I/O station HR576
terminal block terminal block CC-Link terminal block
DA @ DA
DB DB
Terminator Terminator
(Note 2) DG DG (Note 2)

e
i

|

ks

[

BEBIEI®

gaee
QIBEIBI®

o .

Shielded twist cable (3-core type) Shielded twist cable (3-core type)
(Note 1) (Note 1)
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12. OPTION CARD
12.5 Connection of I/O device by CC-link

Correspondence of terminal name and cable color

Terminal name Cable color
1 | DA Blue
2 | DB White
3 | DG Yellow
4 | SLD Grounding cable (shielded)

(Note 1) In the CC-Link system, when a cable other than a dedicated cable for CC-Link is used, the
performance cannot be assured. Refer to the CC-Link Partner Association home page
(http:/lwww.cc-link.org/) for specifications of the CC-Link dedicated cable and for further
inquiry.

(Note 2) Connect terminators only to the station located at both ends of the network. Value of terminator
varies depending on the cable to be used. 110 Q is used for dedicated cable for CC-Link. 130 Q
is used for dedicated high performance cable for CC-Link. Use the terminators prepared as
accessories. (Two kinds of terminators are attached.)

/\CAUTION

A 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.
/\ Separate the signal wire and drive line/power line when wiring.
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13. CONNECTION OF EXTERNAL BATTERY UNIT

13. CONNECTION OF EXTERNAL BATTERY UNIT

This battery unit is installed in each unit as the NC data backup and servo (feed axis and auxiliary axis)
absolute position backup. It can be replaced from outside the electric cabinet. The NC data backup
battery is used with the F240 cable connected to the control unit power supply card battery connection
BAT connector, and the CF05 connector on the external battery unit.

HR083
BAT connector
Connection connector
Battery holder
A built-in battery
is not used.

Control section

Falianint

.

Front cover

iz
Igg! B [ Jve===
JAeln——

|
L
R

Ao

JnnnnannnARAMAAND HHH
S AAAAAAAARAARRAARAAR

Bottom view

nnnonnnnn[ay

Point A

Battery unit: FCU6-BT4D1 Open the lid on the control unit, pass the F240 cable

through point A on the base and connect with
the BAT connector.

| system 1 I_E_[I
0——-

T

SH21
To servo drive unit

[l |®

Servo battery=g, System 2 gpo1

[——F] To servo drive unit

©
L

J| CRO5
[ HFgQ?lAJ B ] ]
NC battery ® * Provide an allowance in the cable wiring so that

the battery unit can be pulled out during replacement.

Unit type : FCU6-BT4D1
Replacement part type : For NC control unit ER6 BKO-NC2157HO01 (single battery replacement)

F240

®

ACAUTION For servo ER6-B4D-01 BKO-NC2151H06 (PCB unit replacement)

O Ifthe battery voltage drop warning alarm occurs, the programs, tool data and parameters
could be damaged. Thus, reload each data with the input/output device after replacing
the battery.

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

Dispose the spent battery according to local laws.

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

B>
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.1 Control Unit Outline Drawing

APPENDIX1 OUTLINE DRAWING

Appendix 1.1 Control Unit Outline Drawing
Appendix 1.1.1 M64A Control Unit Outline Drawing
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Appendix 1.1 Control Unit Outline Drawing

Appendix 1.1.2 M64AS/64S/65/65S/66/66S Control Unit Outline Drawing

Fan cover projection

/ 60 4-M5 screw hole
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Appendix 1.2 Communication Terminal Outline Drawing
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Appendix 1.2 Communication Terminal Outline Drawing

Appendix 1.2.2 FCUA-CR10
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Appendix 1.2 Communication Terminal Outline Drawing

Appendix 1.2.3 FCUA-KB10/KB12/EL10
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Appendix 1.2 Communication Terminal Outline Drawing

Appendix 1.2.4 FCUA-LD100
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Appendix 1.2.5 FCUA-LD10

=

- A1 SH21 cable
///— CRO2 connecto (FCUA-R000)
CRO02 R ;
C i ]
I T 4 e
[ C ) ] o
o
s
o
10 g
® l ® 9
= o
ol || | & =
5 o
Tl | -
2 | T
) — 0F o
2/ Yo ¢'0%06T 1 a
I| |2 I |
2 ~
3 22 S
! o
‘D [}
LI o o2 S S
® ® © 52 = —
N SE _}_ o _i_ _Y
g :
J ® 3 X
N +1
o
o
T & a3
% - 71 (suoisuawip I
2 P ‘ ajoy asenbg) ||
s v 5| v z8T Ty
@
™
E [ o
To) ©
0T 08T oT
9 06T S
00¢

1-176



APPENDIX 1 OUTLINE DRAWING
Appendix 1.2 Communication Terminal Outline Drawing

Appendix 1.2.6 FCU6-DUT32
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Appendix 1.2.7 FCU6-DUT33
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Appendix 1.2.8 FCUA-KB20/KB30
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Appendix 1.2.9 FCU6-KB021/KB031
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Appendix 1.2.10 FCU6-DUN22
260 20 110 (Wiring allowance)

(8.4-type color TFT)

200

= O3 o O O ®=
& q\

\. Menu key

. T

260 (Display unit outline)

250+ 0.3

244

Square hole

200 (Display unit outline)
190+ 0.3
184

4 - M3 screw

Panel cut drawing
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Appendix 1.2.11 FCU6-KB022
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Appendix 1.2 Communication Terminal Outline Drawing

Appendix 1.2.12 Key Arrangement

(1) Appearance of CT100/LD100/separate type FCUA-CR10 + KB10/KB12 and FCUA-EL10 +

Alphabetic character,
numerical character,

Data correction keys

KB10/KB12
READY LED and symbol keys
Setting keys Function selection keys
MITSUBISHI Y rerov
DEOOBEE
B0 OO0
OO
B0 000
+ OB QOO
OO ®RE
e , BE-
. SYeag
— = 1 l
— = 1= =
Cursor key .
Shift key
Menu keys Reset key
Page keys g

Input key (calculation)

(2) Appearance of CT120/separate type FCUA-LD10 + FCUA-KB30

MITSUBISHI

—— READY

|—7< 'UEI

U

%%
-.

MONH| |TooL | [EDIT
Bﬂﬂ QOO
X Z

Y

ﬂ.. @@@
@.- @.

. SHlFT

@
B

INPUT
CALG

(Note) To input the alphabetic characters or symbols on the lower of the alphabetic character and
symbol keys, press key, then press the corresponding key.

(Example) "A"is input by pressing , .
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Appendix 1.3 Base I/O Unit Outline Drawing
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Appendix 1.4 Remote I/O Unit Outline Drawing

Appendix 1.4 Remote I/O Unit Outline Drawing
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Appendix 1.5 HR347/357 (Scan 1/0O) Card Outline Drawing

Appendix 1.5 HR347/357 (Scan 1/0) Card Outline Drawing
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* The PCB height (depth) will be approx. 40mm when the connector is inserted, so secure a space
larger than that during installation.
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.6 FCU6-HR377 Unit Outline Drawing

Appendix 1.6 FCU6-HR377 Unit Outline Drawing
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.7 FCU6-HR378 Unit Outline Drawing

Appendix 1.7 FCU6-HR378 Unit Outline Drawing
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Caution: The installation holes shown with bold lines are connected to the FG (through holes).

Securely connect to the electric cabinet's FG terminal from terminal block FG2.
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.8 QY231 Card Outline Drawing

Appendix 1.8 QY231 Card Outline Drawing
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* The PCB height (depth) will be approx. 40mm when the connector is inserted, so secure a space
larger than that during installation.
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.9 Example of Control Unit and FCU6-HR377 Layout

Appendix 1.9 Example of Control Unit and FCU6-HR377 Layout
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Part height 25mm (Max.)

The FCU6-HR377 part height is max. 25mm. When overlaying the FCU6-HR377 and control unit as shown in the
drawing, arrange the control unit 30mm or more away from the FCU6-HR377 PCB surface.
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.10 Example of Control Unit and FCU6-HR378 Layout

Appendix 1.10 Example of Control Unit and FCU6-HR378 Layout
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The FCU6-HR377 part height is max. 25mm. When overlaying the FCU6-HR377 and control unit as shown in the
drawing, arrange the control unit 30mm or more away from the HR FCU6-377 PCB surface.
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.11 Manual Pulse Generator (HD60) Outline Drawing

Appendix 1.11 Manual Pulse Generator (HD60) Outline Drawing
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.12 Synchronous Feed Encoder (OSE-1024-3-15-68) Outline Drawing

Appendix 1.12 Synchronous Feed Encoder (OSE-1024-3-15-68) Outline Drawing
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.13 HR591 (I/O link relay branching wire) Card Outline Drawing

Appendix 1.13 HR591 (I/O link relay branching wire) Card Outline Drawing
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.15 QY261 Card Outline Drawing

Appendix 1.15 QY261 Card Outline Drawing
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.16 External Battery Unit Outline Drawing

Appendix 1.16 External Battery Unit Outline Drawing
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.17 Outline and Installation Outline Drawing for Grounding Plate and Clamp Fitting

Appendix 1.17 Outline and Installation Outline Drawing for 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.

If the AERSBAN- [] SET, containing the
grounding plate and clamp fitting, is
required, please contact Mitsubishi.

Outline drawing

40

Clamp fitting
(Fitting A, B)

Cable

Shield sheath

Clamp section drawing

Grounding plate Clamp fitting
17.
2-25 hole >
Installation hole
By
[
‘%::‘_/ o
_ ™
it o
2 — 4 | MAX L 1o
m g !
—_ T —_—
<
N |_r
o1 & @
. ami = oy
Note 1 M4 screw 6l | 22 a
35

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

Note 2) The grounding plate thickness is 1.6mm

A B C Enclosed fittings
AERSBAN-DSET | 100 86 30 |Two clamp fittings A
AERSBAN-ESET | 70 56 — | One clamp fitting B
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APPENDIX 1 OUTLINE DRAWING
Appendix 1.18 F Installation Plate Outline Drawing

Appendix 1.18 F Installation Plate Outline Drawing
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Base 1/O unit
Example of use with RS-232C devices
| RS-232C device
F032 cable h Cross cable
— =
RS232C (g & 1 o ” ” o
o 0 e
/ F mounting plate
Cabinet side wall
Max. cable length:15m
Cross cable connection
For DC code control For DR/ER control
F032 cable side RS-232C side F032 cable side RS-232C side
2 SD O O 2 Sb 2 sb O O 2 sD
3 RD O O 3 RD 3 RD O O3 RD
:O 4 RS Eg 4 RS
O 5 cCs 6 5 CS
6DR8: :gsDR 2 DR O >< O 6 DR
20 ER 20 ER o ER O O 20 ER
7 GNDO O 7 GND 7 GNDO O 7 GND
<Caution> Recommended applicable connector
+ Do not connect anything to the open pins. Connector: HDBB-25PF(05) (Hirose Electric)
» Keep the overall cable length to less than 15m. Case: HDB-CTF (Hirose Electric)
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APPENDIX 2 CABLE DRAWINGS

APPENDIX 2 CABLE DRAWINGS

List of cable type

Appendix No. Cable type Application Max. length Standard cable length
Appendix 2.1 SH21 cable MC link A communication (servo/display) (Note 1) 30m
Appendix 2.2 SHA41 cable MC link B communication (Remote I/O 0.5m
communication)

Appendix 2.3 R301 cable DI/DO 50m

Appendix 2.4 F010 cable Connection between control unit and base 20m
I/O unit

Appendix 2.5 F020 cable Connects one manual pulse generator 50m

Appendix 2.5 F021 cable Connects two manual pulse generators 50m

Appendix 2.5 F022 cable Connects three manual pulse generators 50m

Appendix 2.6 FO30 cable Connects RS-232-C device to port No. 1 15m

Appendix 2.6 F031 cable Connects RS-232-C device to port No. 1 and 15m
port No. 2

Appendix 2.6 F032 cable Connects RS-232-C device to port No. 2 15m

Appendix 2.7 F040 cable Synchronous feed encoder (straight type (Note 1) 50m
connector)

Appendix 2.7 F041 cable Synchronous feed encoder (right angle type | (Note 1) 50m
connector)

Appendix 2.8 F050 cable Connection between control unit and base 0.5m
I/O unit

Appendix 2.9 FO70 cable 24VDC input 3m

Appendix 2.10 [F120 cable External emergency stop 30m

Appendix 2.11 [ F190 cable RS-232-C device (for Mitsubishi 15m
maintenance/service personnel)

Appendix 2.12 [ F240 cable External battery unit 30m

Appendix 2.13 | R031 cable Analog signal input/output 30m

Appendix 2.14 [R211 cable Communication terminal communication (Note 1) 50m
/remote 1/O communication

Appendix 2.15 | R220 cable 24VDC power supply for remote 1/O unit 50m

Appendix 2.16 | R500 cable External PLC link Il (A1C type) 6m

Appendix 2.17 | R501 cable External PLC link Il (A3N type) 6.6m

Appendix 2.18 |[ENC-SP1 cable [ Spindle drive unit 50m

Appendix 2.19 [ENC-SP2 cable |FR-TK 50m

Appendix 2.20 | M-TM terminator | CRT changeover -

Appendix 2.21 | R-TM terminator | Remote I/O communication terminator -

(Note 1) The max. length is the sum (L1 + L2) of the cable length (L1) from the control unit to the base 1/O unit and the cable
length (L2) from the base I/O unit to each unit.
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Maximum cable length

L1 | L2

1/0 base unit

SH21

Sv1i D—D Servo drive unit

) F010 Sv2

Control unit D—D

F050 Expansion RIO1 DLD Remote /O unit

I 'DI/O unit R102

F040 Synchronous feed
ENC D—D

encoder

(Note 2) Symbols for writing cable drawings
The following symbols are used in the cable drawings.

1. indicates twist.

2.1 indicates the shield sheath.
3. | A ' 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.

Equivalent parts can be used for the connector, contact and wire material.
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APPENDIX 2 CABLE DRAWINGS
Appendix 2.1 SH21 cable

Appendix 2.1 SH21 cable (Servo drive unit)

Cable type: SH21 cable | Usage: MC link A communication (servo/display) | | Appendix 2.1

Connector name : SV1, SV2 (SH21/R000) Servo drive unit

SV1, SV2 (CSH21) Plug :10120-6000EL
Plug :10120-6000EL Shell : 10320-3210-000
Shell : 10320-3210-000 Recommended manufacturer: 3M

Recommended manufacturer: 3M Wire material: UL20276 AWG28 x 10P

Recommended manufacturer: Toyokuni Electric Cable

(Note) Fold the wire material shield over the sheath, and wrap copper foil tape over it.
Clamp with the connector's GND plate.
The SH21 cable is the same as the FCUA-RO0O0 cable used with the MELDAS 50 series.

Appendix 2.2 SH41 cable (Remote I/O)

Cable type: SH41 cable | Usage: MC link B communication (Remote I/O communication) | | Appendix 2.2

Connector name : RIO1, RIO2, RIO3 (CSH41) Connector name : (CSH41)

Note:
‘ 1. Protect both ends of

cable by insulation

bushing.
2. RIO1, RIO2, RIO3 can
RIOl, R|02, RIO3 (CSH41) (CSH41) be used as common.

TXRX | 1 f—— 11 | TXRX

TXRX*| 2 [ ; 2 | TXRX*

GND | 3 — 3 | GND
RIO1, RIO2, RIO3 (CSH41) (CSH41)
Connector :1-178288-3 Connector :1-178288-3
Contact 1 1-175218-2 Contact :1-175218-2
Recommended manufacturer: Recommended manufacturer:

Tyco Electronics AMP Tyco Electronics AMP

Wire material: MVVS 3C x 0.5mm? (MIC 3C x 0.5mm?)
Recommended manufacturer: Takeuchi Densen

The SHA41 cable is the RIO communication cable for internal wiring. Use this for
connecting the adjacently arranged RIO units in the electric cabinet.

For the wiring outside the electric cabinet, use the R211 cable described in
Appendix 2.15, having reinforced cable material and FG treatment.

Appendix 2.3 R301 cable (DI/DO)

Cable type: R301 cable | Usage: DI/DO | Appendix 2.3

Connector name : DI-L/DO-L, DI-R/DO-R
CF31, CF32, CF33, CF34

Connector : 7940-6500SC Connector : 7940-6500SC
Recommended manufacturer: 3M Relief : 3448-7940
Recommended manufacturer: 3M
Wire material: B40-S
Recommended manufacturer: Oki Electric Cable
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APPENDIX 2 CABLE DRAWINGS
Appendix 2.4 F010 cable

Appendix 2.4 F010 cable (Control unit interface)

Cable type: FO10 cable | Usage: Connection between control unit and base 1/O unit| | Appendix 2.4

Connector name : CF10 Connector name : CF10

TXRX1 1 ' 1
TXRX1* | 26 [~ ] 2
TXRX2 2 f‘l l £ 2
TXRX2* | 27 Oy o | 27
| |
GND | 3 {3
GND 28 9 \ 1\ 28
SKIP1 4 f‘} l £ 4
SKIP1* 29 o — 29
SKIP2 5 {\1 l £ s
SKIP2* 30 [T O ] 30
SKIP3 6 [ —— 6
SKIP3* 31 [ =
SKIP4 7 f‘l : £ 7
SKIP4* 2 o o 32
SKIPS 8 f‘l l £ 8
SKIPS* 33 O O | 33
SKIP6 o —f— o
SKIP6* ¥ T — 34
| |
SKIP7 10 (‘ I I (‘ 10
SKIP7* 35 T | | 35
| |
SKIP8 11 (‘ . —f]u
SKIPg* 36 o o 36
| |
GND | 12 [ T
GND 37 o, o] 37
| |
ENC1A 13 f‘ I I f‘ 13
ENCIA* | 38 [~ o] 38
ENCIB | 14 | 1 l A u
ENC1B* | 39 [~ M
| |
ENC1Z 15 [f_\ i T P 15
ENC1Z* | 40 —o | 40
| |
GND | 16 [ ] 1
GND 41—, o 4
svIxD2 | 17 : l £
SVTXD2* | 42 [~y o] 42
SVALM?2 | 18 [ —— 18
SVALM2*| 43 [—o o] 43
SVRXD2 | 19 (> —— 19
SVRXD2* | 44 [~Ty o] 44
SVEMG2 | 290 f\l ; £ 2
SVEMG2* | 45 (o o 45
| |
GND | 2t -
GND 46 o T 46
| |
SVTXD1 | 22 [f“ : —— 22
SVTXD1* | 47 —o | 47
SVALML | 23 f\% % £ 23
SVALM1*| 48 o —o— 48
SVRXDL | 24 f‘i i £ 2
SVRXD1* | 49 o o 49
| |
SVEMGL | 25 [T ] 25 | CF10
CF10 SVEMGL*| 50 motor——————————————— W <~ | 0 | Plug :10150-6000EL
Plug : 10150-6000EL — ] gj Shell : 10350-3210-000
Shell : 10350-3210-000 UF)_, Ul Recommended manufacturer:
Recommended manufacturer: 3M Wire material: UL20276 AWG28 x 25P 777 3M

Recommended manufacturer: Toyokuni Electric Cable

(Note) Fold the wire material shield over the sheath, and wrap copper foil tape over it.
Clamp with the connector's GND plate.
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Appendix 2.5 F020/021/022 cable

Appendix 2.5 F020/021/022 cable (Manual pulse generator)

Connector : CDA-15P
Contact . CD-PC-111
Case : HDA-CTH

(Note 1)

(Note 2)

(Note 3)

#h

Recommended manufacturer: Hirose Electric

Crimp terminal: V1.25-3

Recommended manufacturer: JST

Wire material: B-22 (19) U x 2SJ-1 x 9
Recommended manufacturer: Sumitomo Electric Industries

Clamp with the connector's GND plate.

card, supply the 5VDC power from pin 7.
This connection is not required when using the 12VDC power supply specification handle.

Fold the wire material shield over the sheath, and wrap copper foil tape over it.

The connector case is connected to the FG. Use a nickel-base chrome-plated part.

Cable type: F020/021/02 cable |Usage: Manual pulse generator | | Appendix 2.5
Connector name : HANDLE
b
o) =)
K==
. oo
. = /S
(\:@
WA
o
HANDLE
Van Wink vininininininininiinin iy AL W A 1 ]
1HA 1 | ! ! | S Cable name | 1ch | 2ch | 3ch
1HB 2 e =2 | [Fo20cable | O
O T T T TT T I I TTIONN
+12v | 10 T I = Fo2icable | O | O
GND 9 S o | Fo22cable [ O | O | O
A& vinininieieteinieininieii iy A U A ]
2HA 3 f : S
2HB 4 |\./ o — | =) Note:
o o_IIIIIIIIIIIIIIIIT 2ch  The circle indicates the station
+12V 12 | i: i | =) used.
GND 11 S S I = 0 _|
.Sttty i ]
HA | 5 me
3HB 6 S oD
+12v | 14 |’“;'.""'""""""""';7” |’“ o |3h
GND 13 \ ! L' ____________________ I__' > |
+5V 7 =2 (Note 2)
[

When connecting the 5VC power supply specification handle to the FCU6-HR377/FCU6-HR378
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Appendix 2.6 F030/031/032 cable

Appendix 2.6 F030/031/032 cable (RS-232C)

Cable type: F030/031/032 cable | Usage: RS-232C device |

| Appendix 2.6

Connector name: RS232C

Connector name: (Port No.1)

Recommended manufacturer: Hirose Electric

Recommended manufacturer:
Hirose Electric

T =]
O
O
UL =
Connector name: (Port No.2)
53] = |
53] =|
1CH '\
RS232 Port No.1) _ . .
S232C e ( )F installation plate:
SD1(SD3) | 2 |f\ : |“ 2 Refer to Appwndix 1.18
RD1(RD3) | 3 : o 3 (F installation plate outline drawing).
RSI(RS3) | 4 |’“ : |f“ 4
1
CS1(CS3) 5 T 5
DR1(DR3) | 6 |f'\ ! |f'\ 6 Port No.1 [ Port No.2
ERL(ER3) | 20 L 20 | [cablename| J(For | (General
A A pen
CD3 8 | T | 8 ing) station)
RI3 9 v o 9 F030 cable O
7 | 7 FO31 cable @) @)
| F032 cable
SD2(SD4) | 14 |f“ ! |“ 2 N O
1 ote:
RD2(RD4) | 16 _ X 8 1. The circle indicates the port
RS2(R4) | 19 | | 4 used.
CS2(Cs4) 17 — 5 2. The signal names given in
I A parentheses are equivalent
DR2(DR4) | 21 | ! | 26 to CF22.
ER2(ER4) | 15 4 S 0 3. The wire material given in
CD4 18 | i | 8 parentheses indicates the
RI4 22 : 9 FO031 cable wire material.
GND ~ ! ~ 7 4. Port No.1 is for servicing by
24 Y Mitsubishi service
CH2 personnel. Use Port No.2 to
(Port No.2) service the machine.
ort No. 5. When using FCU6-HR377/
CF22 (CF21) Y Connecior : CDB-255 FCU6-HR378, Port No.1 is
Connector : CDB-25P c : CD-SC-111 for the general open station,
Contact  : CD-PC-111 ontact @ CD-SC- and Port No.2 is for serving
Case : HDB-CTH Locknut  : HD-LNA by Mitsubishi service

personnel.

Wire material: DPVVSB 6P x 0.2mm? (DPVVSB 12P x 0.2mm?)
Recommended manufacturer: BANDO Electric Wire

(Note 1) Fold the wire material shield over the sheath, and wrap copper foil tape over it.
Clamp with the connector's GND plate.
(Note 2) The connector case is connected to the FG. Use a nickel-base chrome-plated part.
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Appendix 2.7 F040/041 cable

Appendix 2.7 F040/041 cable (Synchronous feed encoder)

Cable type: FO40/041 cable | Usage: Synchronous feed encoder | | Appendix 2.7

Connector name : ENC1 (ENC2)

I—
[a) Connector : MS3106B20-29S
U|]|] I Cable clamp: MS3057-12A Fo40
@) Recommended manufacturer: caple
[— ITT Canon
- Connector : MS3106B20-29S Foa1
Cable clamp: MS3057-12A
e cable
= Recommended manufacturer:
ITT Canon
ENC1 (ENC2) Twist ot
—————————————————— ote:
ENC1A (ENC2A) 1 :' : |ﬁ ! — A The signal names given in
ENC1A*(ENC2A¥) 6 ) i | N parentheses are equivalent to
ENC1B (ENC2B) 2 : |f‘ : c ENC2.
ENC1B*(ENC2B%) | 7 — ! R
ENC1Z (ENC2Z) 3 : |’“ ; B
ENC1Z*(ENC2z*) | 8 I . p
|
GND 4 =1 . K
b |
GND 5 1 : E
| N |
| A |
+5V 9 : 1 |u I H
() L
e e e
Uriz

ENC1 (ENC2)
Connector : CDE-9PF
Contact . CD-PC-111

Case : HDE-CTH _ ~ Wire material: DPVVSB 6P x 0.2mm’
Recommended manufacturer: Hirose Electric  Recommended manufacturer: BANDO Electric Wire

(Note) Fold the wire material shield over the sheath, and wrap copper foil tape over it.
Clamp with the connector's GND plate.

Appendix 2.8 FO50 cable (Control unit interface)

Cable type: FO50 cable | Usage: Control unit interface | | Appendix 2.8
Connector name : CF11 Connector name : CF11
=
| g
| -
I =
CF11 CF11
Connector : DHD-RB50-20AN Connector : DHD-RB50-20AN
Recommended manufacturer: DDK Recommended manufacturer: DDK

Cable name : K/S DHD-RB50-20AN x 2
(Recommended maker: DDK)

Wire material: UL20528-50 x 28AWG (7/0.127)

Recommended manufacturer: Fujikura
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Appendix 2.9 F070 cable

Appendix 2.9 FO70 cable (24VDC input)

Cable type: FO70 cable |Usage: 24VDC input |Reference: For HR377/378 5VDC input | Appendix 2.9

Connector name : DC24IN Connector name: DC5IN

!
i
1
O |
:
|
| DCSIN
DC24IN : )
A e P 24V I 2
GND |2 b =—© GND - oo,
e (3T T o Fo ' i e
y O e T0) 6D
Wire material : B-18 (19) U x 2SJ-1 x 9 : FG 5 —T L:@ FG
|

Recommended manufacturer: )
Sumitomo Electric Industries Connector : 2-178288-5

! Contact  :1-175218-5

Recommended manufacturer: MOLEX
Wire material: B-22 (19) U x 2SJ-1 x 9
Recommended manufacturer: Sumitomo Electric Industries

Connector : 2-178288-3 Crimp terminal: V1.25-3 | Recommended manufacturer: Reference
Contact  :1-175218-5 Recommended manufacturer: Tyco Electronics AMP description
Recommended manufacturer: JST R !
Tyco Electronics AMP . ) )
Caution: If the cable is 15m or longer, use 16AWG (1.25mm°®).
Appendix 2.10 F120 cable (Emergency stop)
Cable type: F120 cable | Usage: Emergency stop | Appendix 2.10
Connector name : EMG
S -
EMG
FG 1 B22-9
EMG IN| 2 : ‘""""'"""""""":v’“‘ © EMG IN
COM 3 O com
Connector :51030-0330 Crimp terminal: V1.25-3
Contact : 50084-8160 Recommended manufacturer: JST
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Appendix 2.11 F190 cable

Appendix 2.11 F190 cable (RS-232C device)

Cable type: F190 cable | Usage: RS-232C device | | Appendix 2.11

Connection between M6 control unit (CF11) and RS-232C (Maintenance-dedicated cable)

Connector name : CF11 Connector name : Port
B1 No.1 i"E]
]
& =
B25 Connector name : Port No.2
& =
F installation plate: Refer to
' ' APPENDIX 1
Pin assignment (= (F Installation Plate Outline
Al GND | BL GND : Drawing). CH1
Rio3[_|A2 [vo| Riob2 | B2 |10 | RIOD2* CFi1 jmmmmmmmmmmmeseeeeeneeeeee - (Port No.1)
A3 GND | B3 GND SDL(SD3) | 18 ] 2
(a2 |1 [ HAIA B4 [ 1 | HAIB RD1(RD3) | 43 % = 3
RS1(RS3) 19— 1 4
L ANDLE A5 |1 | HA2A |B5 I | HA2B Cs1(Cs3) 4 ‘ A
A6 |I | HA3A |B6 | I |HA3B DR1(DR3) | 45 [ s
A7 +12V B7 +12V ERL(ER3) | 20 [ Ty 280
A8 GND B8 GND cb3 [ P
— RI3 i T 9
A9 |1 |KBDO B9 | I |KBADCSO GNG 24 } ] 7
Al0 [I |KBD1 B10 | | KBADCS1 r\i | A
A1l |1 |kBD2  [B11 | 1 [KBADCS2| SD2(SD4) | 21 I ]2
RD2(RD4) | 46 : — 3
Al2 [I |KBD3 B12 || KBADCS3 | grsp(rsa) 2 ]n | | [n 4
SCAN| |A13 |0 |KBADO |B13 | O | BUZ Cs2(Cs4) 47 : —o— 5
Al4 |0 |KBAD1 |[B14 | O | RDY DR2(DR4) | 48 [ﬂ 1 [“ 260
Al5 |O |kBAD2 |B15 | O | sP ERAERD | 2 TR D=
| |A16 |I |KBEMG |B16 | | | KBRES RI4 ] 3 3 [U 9
Al7 GND B17 GND GND 49 S N 7
[ |A18 [0 | sD1 B18 | | |RD1 CH2
SERIALL| |A19 |0 | Rs1 BI9 | I | cst Wire material (Port No.2)
| a20 lo T ERL 80 | 1 | bRL UL20528-50 x 28AGW (7/0.127)
[|A21 |0 | sD2 B21 | | | RD2 cr11 CHL CH2
SERIAL2 '
A22 1O RS2 B22 ! €S2 Connector : DHD-RB50-20A Connector : CDB-25S
—|A23 |O ER2 B23 ! DR2 Recommended: DDK Contact : CD-SC-111
A24 GND B24 GND manufacturer Lock nut . HD-LNA
A25 +5V B25 5V Recommended: Hirose Electric
manufacturer
Port No.1 CH2
Cable name (For (General Note:
servicing) | open station) ote:
90 cabl 9 P The circle indicates the
F190 cable @) port number used.
F191 cable O O
F192 cable O

Precautions for manufacturing

(1) The wire material is equivalent to the UL20528 Standards AWG28 (0.08mm?)
cable.

(2) The parts used shall be Mitsubishi recommended parts. Equivalent parts may be
used providing they are compatible with the specifications.

(3) Attach the nameplate (with protective cover stamped with the cable name) in the
position designated in the assembly drawing.

(4) Fold the wire material shield over the sheath, and wrap copper foil tape over it.
Connect the wrapped copper foil tape to the connector's GND plate.
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Appendix 2.12 F240 Cable Manufacturing Drawing

Appendix 2.12 F240 Cable Manufacturing Drawing (External battery unit)

Application:

* Refer to section 13. Connection of External Battery No. Part name/type Manufacturer | Qty.
Unit for details on the external battery unit

1 Connector MOLEX 1
54180-0611
Case A

2 |54181-0615 MOLEX !
Case B

3 54182-0605 MOLEX 1
Connector retainer A

4 58300-0600 MOLEX 1
Connector retainer B

5> |58299-0600 MOLEX !
Connector retainer

6 |58303-0000 MOLEX !
Fixing screw

7 M2 screw 1

8 Cable Product )
DPVVSB 3P x 0.2mm? | equivalent to left

9 Connector Japan Aviation 1
IL-2S-S3L-(N) Electronics

10 Contact Japan Aviation 2
IL-C2-1-10000 Electronics

Connection between external battery unit FCU6-BT4D1 and NC control unit

List of parts used

Assembly drawing

]
0 o [Faa0] Dﬁ oo | 5

Insulation bushing
F240

Connection diagram

External battery unit side Control unit side

(CFO5) (BAT)
GND 1 1 P
BAT(+) 3 O 1 [—O |2 |BAT(+)
2 o ] | [
s o —
5 [ | | )
6 —— | \
1 I J
B Sl ________________________________ U

Case GND plate

I

Manufacturing precautions

(1) The wire material shall be a shielded, 3-pair stranded cable equivalent to DPVVSB3P x 0.2SQ (0.2mm?).

(2) The parts used shall be Mitsubishi recommended parts. Equivalent parts may be used providing they are compatible with the
specifications.

(3) Attach the nameplate (with protective cover stamped with the cable name) in the position designated in the assembly drawing.

(4) On the external battery unit side, fold the wire material shield over the sheath, and wrap copper foil tape over it. Connect the
copper foil tape wrapped around the sheath to the GND plate of the connector case.

(5) Protect the control unit side of the wire with insulation bushing.
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Appendix 2.13 FCUA-R031 Cable Manufacturing Drawing

Appendix 2.13 FCUA-R031 Cable Manufacturing Drawing (Analog signal input

/output)
Application:  Analog signal input/output Option (compatible connector set)
FCUA-CSO000
(Note that only the control unit side connector is
compatible.) .
List of parts used
Assembly drawing No. | Part name/model | Manufacturer | Q'ty
Connector
o 1 |10120-3000ve  |3M 1
Control unit side ) .
Analog input/output signal 2 Connector case 3M 1
10320-52F0-008
Wire material Product
3 |UL1061-2464 equivalent to Q)
AWG22 x 6P left
Crimp terminal
4 V1.25-4 JST 12
Connection diagram
Max. cable length: 30m
Control unit side Analog input/output signal
o~ —
2 [" [" AlO
1 GND
12 [ [ All
11 GND
3 [ [ Al2
5 GND
13 [” [” Al3
15 GND
7 [ [ AO
Y Y GND
I =

U/+/ Case frame

Manufacturing precautions

(1) The wire material shall be a shielded, 6-pair stranded cable equivalent to UL1061-2464 Standard
AWG22 (0.3mm?).

(2) The parts used shall be Mitsubishi recommended parts. Equivalent parts may be used providing
they are compatible with the specifications.

(3) Attach the nameplate (with protective cover stamped with the cable name) in the position
designated in the assembly drawing.

(4) On the control unit side, fold the wire material shield over the sheath, and wrap copper foil tape
over it. Connect the copper foil tape wrapped around the sheath to a connector case GND plate.

(5) Stamp the name of each signal on the crimp terminal side mark tube and install.

(6) Insulate the crimp terminals of unused signal wires with vinyl tape, etc.

(7) Part 1 (connector) is usually used for wire material of AWG 24 (O.2mm2) or less in the catalog
specifications, but AWG 22 (0.3mm2) can also be used.

1-209



APPENDIX 2 CABLE DRAWINGS
Appendix 2.14 FCUA-R211 Cable Manufacturing Drawing

Appendix 2.14 FCUA-R211 Cable Manufacturing Drawing (Communication
terminal communication)

Application:

Connection between control unit and remote I/O unit
Connection between remote I/O unit and remote 1/O unit
Connection between remote I/O unit and communication terminal

Option (corresponding connector set)
FCUA-CN211 (Note that when a one-end connector and contact are used,
there is no crimp terminal)

Assembly drawing

List of parts used

MIX3CHRV-SV-SB
Twisted pair cable

Product

No.| Part name/type Manufacturer [Q'ty

1 Connector Tyco Electronics 2
1-178288-3 AMP

2 Contact Tyco Electronics 6
1-175218-2 AMP
Wire material

Connection diagram

TXRX
TXRX*
LG

FG

Note (5)

3 | with compound . (1)
3-core shield. equivalent to left
= (TOA Electric
Industrial)
Crimp terminal
\ 4 V1.25-3 JST 1
Crimp terminal
® 5 V1.25-5 JST 1
R211 /
Max. cable length: 50m
velop (v o~ ] TXRX
e 2 | xR
Black 3 LG
Manufacturing example
FG

Manufacturing precautions

(1) The wire material shall be a shielded, 3-core twisted pair cable equivalent to AWG20 (0.5mm?).
(2) The parts used shall be Mitsubishi recommended parts. Equivalent parts may be used providing
they are compatible with the specifications.
(3) Attach the nameplate (with protective cover stamped with the cable name) in the position designated
in the assembly drawing.
(4) Install each crimp terminal side after stamping the name of each signal on the mark tube.
(5) Protect both ends of the wire material with insulation bushing.
(6) Use AWG18 (0.75mm?) or equivalent for the shield treatment wire material.
(7) Ground the crimp terminal connected to the shield to the control unit or communication terminal
frame ground.
Note that to improve the noise resistance, there may be cases when only one end is connected, both
ends are connected, or neither end is connected.
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Appendix 2.15 FCUA-R220 Cable Manufacturing Drawing

Appendix 2.15 FCUA-R220 Cable Manufacturing Drawing (24VDC input)

Application:  Supply of 24VDC to remote I/O unit  Option (compatible connector set)
and communication terminal. FCUA-CN220
(Note that this corresponds only to the connector
on the control unit side.)

Assembly drawing
24VDC (+) T

7

/ \
/ Y List of parts used
( R220 | | —- v
\ ] art name ,
\\ // No. model Manufacturer Q'ty
S 1 Connector Tyco Electronics 1
2-178288-3 AMP
2 Contact Tyco Electronics 3
1-175218-5 AMP
Wire material .
3 |ipvv-sB \I?VAi\rIEDO Electric (1)
1P x 0.75mm?
Crimp terminal
4 |v1.253 JST 3
Connection diagram Max. cable length: 30m
WHITE
6 [s - —O rc
GND |2 =O GND
+24V |1 O — (O +24V
BROWN

Manufacturing precautions

(1) The wire material shall be a shielded, 1-pair stranded cable equivalent to AWG18 (0.75mm?). If the
cable is 15m or longer, select AWG16 (1.25mm?) wire material or equivalent.

(2) The parts used shall be Mitsubishi recommended parts. Equivalent parts may be used providing
they are compatible with the specifications.

(3) Attach the nameplate (with protective cover stamped with the cable name) in the position designated
in the assembly drawing.

(4) Install each crimp terminal side after stamping the name of each signal on the mark tube.

(5) Protect both ends of the wire material with insulation bushing.

(6) Use AWG18 (0.75mm?) or equivalent for the shield treatment wire material.
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Appendix 2.16 FCUA-R500 Cable Manufacturing Drawing

Appendix 2.16 FCUA-R500 Cable Manufacturing Drawing [External PLC link Il
(MELSEC bus connection) A1S type]

Application: Connection between extension
unit and MELSEC
(connector A1S type)
Connection between extension
unit and extension unit

Assembly drawing

Extension unit side

L@

Option (compatible connector set)
FCUA-CS500

MELSEC side

/

[] {000
)

Connection diagram : Refer to the next page.

Manufacturing precautions

(1) The wire material shall be a shielded, 30-pair stranded cable equivalent to UL20276 Standard

AWG28 (0.08mm?).

(2) The parts used shall be Mitsubishi recommended parts. Equivalent parts may be used providing

they are compatible with the specifications.

(3) Attach the nameplate (with protective cover stamped with the cable name) in the position

designated in the assembly drawing.

(4) Fold the wire material shield over the sheath, and wrap copper foil tape over it. Then clamp with

the connector case frame.

(5) Part 1 (connector) and part 2 (connector case) are solderless types. If soldering types are
required, use parts 10150-3000VE for the connector and 10350-52F0-008 for the connector case

(both parts manufactured by 3M).
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List of parts used

No. | Part name/model Manufacturer Q'ty

L |Toms0.6000EL | 3M 2

2 | tossoaziooon | 2

3 \lelrzeor;?éenal E(;?l(ij\faclgnt to left @
AWG28 x 30P
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Appendix 2.16 FCUA-R500 Cable Manufacturing Drawing

Connection diagram

Extension unit MELSEC
4 ] - 4 3 4
29 7 7 29
) E— ) :
27 A 27
2 /J\) X’ 2
fp — ) 2
38 3 3 38
i -
15 \J) d) 15
40 ] 3 40
16 7 4 16
pr — ) 4
26 ] “) 26
31 Z 2 31
g — ) 1;
32 3 3 32

= iy
33 ") ") A 33
2 [—e J | 5
7 ) ) 7
e caa
6 >‘ ’\) “) = 6
2? e fu\) ; o/ 2?

(=3 2
T[Sy Irealy
34 a - 34
10 e J o 4o

n

10 ) , 10
55 -0 o
11 >. A >J\ .\ 11
50 e m’ o 350
37 e Lo 5
37 “) “) —H 37
36 > d) A i 36
3 e o J e/ 23
3 18
B inexl
19 A oe— 19
44 z \J) J;,\—.l 44

~ o |
i [ Lo i
21 T:j ] :j 21
e TS| *

J__ Case frame|

o—

M4 B18 or more FG wire,
20cm (reference)
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Appendix 2.17 FCUA-R501 Cable Manufacturing Drawing

Appendix 2.17 FCUA-R501 Cable Manufacturing Drawing [External PLC link Il
(MELSEC bus connection) A3N type]

Application: Connection between extension Option (compatible connector set)

unit and MELSEC FCUA-CS501
(connector A3N type)
Assembly drawing
MELSEC side

Extension unit side

List of parts used

Connection diagram : Refer to the next page.

Manufacturing precautions

(1) The wire material shall be a shielded, 30-pair stranded cable equivalent to UL20276 Standard

AWG28 (0.08mm?).

(2) The parts used shall be Mitsubishi recommended parts. Equivalent parts may be used providing

they are compatible with the specifications.

(3) Attach the nameplate (with protective cover stamped with the cable name) in the position

designated in the assembly drawing.

(4) Fold the wire material shield over the sheath, and wrap copper foil tape over it. Then clamp with

the connector case frame.

(5) Part 1 (connector) and part 2 (connector case) are solderless types. If soldering types are
required, use parts 10150-3000VE for the connector and 10350-52F0-008 for the connector case

(both parts manufactured by 3M).
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No. | Part name/model Manufacturer Q'ty
L |Tom0000e. | !
2 | Tossoa210000 | M 1
3 ggr_lilgzéor Hirose Electric 1
4 Sf)lnGrLesc;c_)écAa(szeO) Hirose Electric 1
5 Sgr—];.aG(gO—le Hirose Electric 45

Wire material
6 |uL20276 cquaient o left | @)
AWG28 x 30P
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Appendix 2.17 FCUA-R501 Cable Manufacturing Drawing

Connection diagram

Extension unit MELSEC
J
i — i -
J
5 ] q) 13
3 J 2
o — yimm L
J
28 ) f\) 17
@ —= a 3
14 ) q} 9
39 “) ] 24
= =
16 ) J 25
41 . 40
48 J J 11
26 = a 26
31 J J 41
17 = R 12
42 ) ,{ 27
32 “) ] 34
s 3 T2
13 > X AN,
2 e J e/ 5
7 3 ’) 19
22 —/‘ v, ®
30 3 q} > 33
s > 2 AN,
25 e | o/ | 16
1 5 ’) 30
s T s
19 e o/ | 44
10 3 “) 21
55 10 T s
50 e | o/ | 45
12 ) /\) 37
47 J °
7= rea i
36 >. ) AN 22
3 e WJ.L 29
5[ S o)
u [ o)
20 —| 28
15 | o f\) )
21 7;:) Fes #2
o s e«
7
o m— v 1
J; Case frame Case frame JT-
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Appendix 2.18 ENC-SP1 cable

Appendix 2.18 ENC-SP1 cable (Spindle drive unit)

Cable type: ENC-SP1 cable

| Usage: Spindle drive unit

| Appendix 2.18

Connector name : ENC1 (ENC2)

Connector name : CN8

Recommended manufacturer: Hirose Electric

— ]
(@)
H g)ﬂ” | |:| Spindle drive side
| \_R_
ENCL(ENC2) . . CN8
‘ . ‘ "
ENCIA (ENC2A) | 1 L ~Twist : 2
1
ENCLA*(ENC2A%)| 6 — . 12
ENC1B (ENC2B) | 2 : i : 3
ENC1B*(ENC2B*) | 7 o i 13
ENC1Z (ENC2Z) | 3 — : 4
ENC1Z*(ENC2Z*) | 8 — ! 14
GND 4 E i : 1
GND 5 — | 5
+5V 9 II'_________________________Is,'
ENC1 (ENC2) J'__ CN8
Connector : CDE-9PF = FG Connector :10120-6000EL
Contact : CD-PC-111 Contact 1 10320-3210-000
Case : HDE-CTH Case : HDA-CTF

Recommended manufacturer: 3M
Wire material: DPVVSB 6P x 0.2mm?
Recommended manufacturer: BANDO Electric Wire

(Note) Do not connect the power supply (+5V).

Appendix 2.19 ENC-SP2 cable (FR-TK)

Cable type: ENC-SP2 cable

| Usage: FR-TK

| | Appendix 2.19

Connector name : ENC1 (ENC2)

Connector name : CONBA

Recommended manufacturer:
Hirose Electric

—
o /o
H UU” | FR-TK side
O o}
—J ) —
ENCL(ENC) . CONBA
ENCIA (ENC2A) | 1 [ ~Twist 9
ENCIAXENC2A%)| § |u f 12
ENCI1B (ENC2B) | 2 —a f 3
ENCI1B*(ENC2B%) | 7 : L : 13
ENC1Z (ENC22) | 3 N : 4
ENC1Z*(ENC2Z*) | g : |\./ : 14
GND 4 p 5 1
GND 5 - L : 5
ENC1 (ENC2) 9 T CONBA
Connector : CDE-9PF Connector : MRP-20F01
Contact : CD-PC-111 Contact : MRP-F102
Case : HDE-CTH = FG Case : MR20L

Recommended manufacturer:

HONDA TSUSHIN KOGYO
Wire material: DPVVSB 6P x 0.2mm?

Recommended manufacturer: BANDO Electric Wire

(Note) Do not connect the power supply (+5V).
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Appendix 2.20 M-TM Terminator

Appendix 2.20 M-TM Terminator

Application: Control unit — Final control unit terminator when multiple units are connected

Assembly drawing

Connection diagram

150Q

12

Manufacturing precautions

List of parts used

No. | Part name/model Manufacturer Q'ty
Connector
L l10120-3000ve  |*M 1
Connector case
2 |10320-52F0-008 |M L
3 Resistor Product 1
150Q 1/4W equivalent to left

(1) The parts used shall be Mitsubishi recommended parts. Equivalent parts may be used providing
they are compatible with the specifications.
(2) Part 1 (connector) is usually used for wire material of AWG24 (0.2mm?) or less in the catalog
specifications, but AWG22 (O.3mm2) can also be used.
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Appendix 2.21 R-TM Terminator

Appendix 2.21 R-TM Terminator

Application: Remote I/O unit (MC link B communication) terminator

Assembly drawing
List of parts used

No. | Part name/model | Manufacturer Q'ty

Connector Tyco
101 [1-178288-3 Electronics 1

(X type) AMP
Tyco
Connector case .
102 Electronics 2
/ 1-175216-2 AMP

Resistor
103 100Q 1/4W KOA L

——
——

Rear side of
connector

Connection diagram
R-TM
LG 3 /
TXRX*| 2
%100&2
1

TXRX

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 100Q 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 LIST OF CONNECTOR SETS

10198UU02 OIQ 00END
'sod Z x DS0059-076.
(NE) 10108UU0D
10123UuU0d J1amod jolalA\ 74 0Z¢ZND
'sod € x G-8T2G/T-T "0d T x £-8828.T-C
(dINV S21u04199|3 094]) (dINV S21u01199|3 024])
10BU0D Ul] 10108UU0D
555 J0123UU0I UoleIIUNWWO O] TTZND
'sod € x 2-8T2S.T-T 0d T x £€-8828/T-T
(dINV sd1u01108|3 004 1) (dV so1uoa08|3 0941)
10B1U02 pP|09 10109uUuU0)
320|q
H H |euiwlal - yun Q/| aloway T0€SO
'sod Z x 076.-8¥vE 'sod ¢ x DS0059-076.
(NE) Jo1121 Urens (WEg) J0108UU0D
= Mﬁ £dS - CAS
= CAS - CAS
) CAS -1unjonuop | 00089
- n |joJjuo
'sad Z x 800-0425-0€20T 'sad Z x JA000E-02TOT 00T.LO - wun [o4U03
(INE) ased J0108UU0D (NE) 10108UU0D
S1ua1u09 abexoed uoneolddy _o%%hoo
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Appendix 4.1 Introduction

APPENDIX 4 EMC INSTALLATION GUIDELINES
Appendix 4.1 Introduction

EMC Directives became mandatory as of January 1, 1996. The subject products must have a CE mark
attached indicating that the product complies with the Directives.

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 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.

This section corresponds to the following Series.
M60/60S Series
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Appendix 4.2 EMC Directives

Appendix 4.2 EMC Directives

The EMC Directives largely regulate the following two items.

e Emission
e 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.

field

Regulation of electromagnetic noise of
50/60Hz power supply frequency

. Example)
Power supply dip . .
(fluctuation) Regulation of power voltage drop withstand
level
Example)
Surge Regulation of withstand level of noise

caused by lightning

Class Name Details EMC Standard
Radiated noise Restriction of.electromagnetlc noise radiated | EN50081-2
Emission through the air EN61800-3 |ENS5011
Conductive noise Restriction of electromagnetic noise (Industrial (CLASS: A)
discharged from power supply line environment)
Example)
Static electricity Regulation of withstand level of static IEC61000-4-2
electrical discharge electricity electrical discharge accumulated
in human body
Example)
Radiation immunity Simulation of immunity from digital wireless IEC61000-4-3
telephones
Example)
Burst immunity Regulation of withstand level of noise from IEC61000-4-4
relay or plug and play EN50082-2
Immunit Example) EN61800-3
y Conductive immunity Regulation of withstand level of noise (Industrial IEC61000-4-6
flowed from power supply wires, etc. environment)
Power supply Example)
frequency magnetic IEC61000-4-8

IEC61000-4-11

IEC61000-4-5

1-221




APPENDIX 4 EMC INSTALLATION GUIDELINES
Appendix 4.3 EMC Measures

Appendix 4.3 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.
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Appendix 4.4 Panel Structure

The design of the panel is a very important factor for the EMC measures, so take the following measures
into consideration.

Appendix 4.4.1 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.

Z Joining clearance: approx. 20cm

Plating mask

(3) Note that if the plate warps due to the screw fixing, etc., by that 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) Ifthere is a large opening, such as ventilation holes, make sure to close the hole.

Control panel

Mesh cover
(conductive sponge)

Opening

(Note) 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 4.4.2 Measures for Door
(1) Use metal for all members configuring the door.

(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.

a) Use of gasket b) Large contact area
Control pane
Door . Door
—
Contact area
i Control panel Cross-section drawing
EMI gasket

e The EMI gasket or conductive packing must contact the metal surface uniformly and at the
correct position.

e When not using a gasket, ground the control panel grounding with a grounding wire to lower the
door's impedance.

(Note) 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.
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Appendix 4.4.3 Measures for Power Supply

Shield the power supply section and insert a filter to prevent the noise from flowing in or out.

Device Device

Radiated noise

Radiated noise Flow out é/
Conductive l \ / Partition

— AC input — AC input
NF Conductive plate NF
Noise noise Noise
|| filter filter

s i

noise

e The conductive noise can be suppressed just by inserting a noise filter, but the radiated noise will
flow out.

e The conductive and radiated noise can both be suppressed by adding a partition plate to the
noise filter.

(Note) Selection of the noise filter capacity will differ according to the drive amplifier and devices
being used.
Refer to the "EMC Installation Guidelines” NC Servo Drive Unit Section
[BNP-B8582-45].
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Appendix 4.5 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/F010/
FCUA-R211) that carry out high-speed communication.

Appendix 4.5.1 Precautions for Wiring in Panel

(1) If the cables are led unnecessary in the panel, they will pick up noise. Thus, keep the wiring length

as short as possible.

Device Device Device

>

TP §Noise D\/

Device Device Device

AL

(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

Partition

Noise \

NF

plate
Noise l

filter

4

Noise
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Appendix 4.5.2 NC Unit Grounding Wire

Operation panel

Keyboard unit Display unit
FCUA-KBOO FCue-DUOOO
o) ol -
e
D CNZz22 \
CRO1
NC K/B | CRO03
CNZz24
|:E§ CR02
CRO06 CRo2
Lo = d]
O Ol [O (@)
FG cable 1 FG cable
FG cable | O
FOOOO00O0OH
Uy,

Control
anel

R0OO0O cable

-

Control unit

R220 cable
(24VDC cable)

FCU6-Mu0OO
°]

FG cable

G
\ ~ L SH21 cable

F050 cable (for NC AMP)

Base I/O unit
FCU6-DXOO0O
R220
cable
Bt Short bar
Stabilized AC input
power supply

200VAC input
FG cable

FG cable

FG cable I O O O O O Q 37) Electric cabinet's

main grounding plate
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Appendix 4.5.3 Shield Treatment of Cables

Use shielded cables for the cables wired outside the panel in the M60/60S Series.
Use a shield clamp within 10cm of the lead-out port from the panel.

(1) /O interface cable [FO10 cable]

Shield clamp

Operation panel Control panel

NC unit Base I/O unit

A F010 cable A

]| I

o Always use the shield clamp on both ends of the connected units.

(Note) The shield clamp is not required if the control unit and base I/O unit are wired in the same
panel.

(2) DC power supply cable [F110/FO70/FCUA-R220 cable]

Shield clamp
Operation panel Control panel
Operation board unit NC power supply
Keyboard unit (PD25A)
F110 cable IN

uﬂ-lj [ ‘LI out

General-purpose
stabilized power supply

FO70 or FCUA-R220 cable IN

U ouT

= E=

Ferrite core

e Use a shield clamp within 10cm from the panel's inlet/outlet.
e Install a ferrite core on both ends of the connected units.

(Notel) Always install a ferrite core on the general-purpose stabilized power supply.
(The ferrite core may not be required depending on the selected power supply.)

(Note2) Install a ferrite core on the input side of the NC power supply (PD25A).
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(3) Remote I/O cable [FCUA-R211 cable]

Shield clamp

Control panel Control panel

Base I/O unit Remote 1/O unit

Y FCUA-R211 cable A

=

Ferrite core

e Use a shield clamp within 10cm from the panel's inlet/outlet.
¢ Install a ferrite core on both ends of the connected units.

(Note) The shield clamp and ferrite core are not required if the control unit and base 1/0 unit are
wired in the same panel.

(4) Servo communication cable [SH21/FCUA-R000 cable]

Shield clamp
Control panel Control panel

Base I/O unit Drive section unit

A SH21 cable LA
EE"TJ\‘ — ﬁ

Drive section unit

FCUA-RO0QO cable

[«

Ferrite core

e Use a shield clamp within 10cm from the panel's inlet/outlet.
e Install a ferrite core on both ends of the connected units.

(Note) The shield clamp and ferrite core are not required if the drive section unit and base I/O
unit are wired in the same panel.
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Appendix 4.6 Parts for EMC Measures

Appendix 4.6.1 Shield Clamp Fitting

The ground can be directly connected to the grounding plate as shown below to increase the effect.
Install the grounding plate near the outlet (within 20cm) 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.

If the grounding plate and clamp fitting set AERSBAN-OSET is required, please contact Mitsubishi.

Peel the cable sheath
at the clamp section

8 Cable

Grounding
plate

Clamp fitting g
(Fitting A, B)

Q
~1

Shield sheath

Y

Clamp section drawing

« Qutline drawing

Grounding plate 2-55 hole 17.5.
Ihnsltallation
ole
A ¥ 1 Clamp fitting
{
- A 4
2 o
o
+| ( | \ (8] ; ™
a I A 4
T ¥ Max. L
Y 4 NV Te) L > éo
™| )] : [/
~F — e vy g "
Note 1)+ /
M4 screw 1022 L g:
35 “y
Unit: mm
(Note 1) Screw hole for wiring to cabinet's grounding plate.
(Note 2) The grounding plate thickness is 1.6mm.
a b c Enclosed fitting L
AERSBAN-DSET 100 86 30 |Two A clamp fittings A clamp fitting 70
AERSBAN-ESET 70 56 - One B clamp fitting B clamp fitting 45

1-230



APPENDIX 4 EMC INSTALLATION GUIDELINES
Appendix 4.6 Parts for EMC Measures

Appendix 4.6.2 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.

Recommended ferrite core
TDK ZCAT Series

Shape and dimensions

ZCAT type ZCAT-A type ZCAT-B type
A . o o A ;o E ) A .
B _Cc B oC B E

B — T
[ ) sTDK |||= ErcR)

e o

Fig. 1 Fig. 2 Fig. 3

oD
pC

ZCAT-C type

Fig. 4
© Recommended ferrite core Unit: mm
. Applicable cable .
Part Name Fig. A B aC oD E (fupter diameter Weight (@)
ZCAT1518-0730-M(-BK) *1 1 22+1 18+1 7+1 15+1 — 7max. 6
ZCAT1518-0730(BK) *2 1 22+1 18+1 7+1 15+1 — 7max. 6
ZCAT2017-0930-M(-BK) 1 21+1 17+1 9+1 20+1 = 9max. 11
ZCAT2032-0930-M(-BK) *1 1 36+1 32+1 9+1 19.5+1 = 9max. 22
ZCAT2032-0930(-BK) *2 1 36+1 3241 9+1 19.5+1 — 9max. 22
ZCAT2132-1130-M (-BK) *1 1 36+1 32+1 11+1 20.5+1 — 11lmax. 22
ZCAT2132-1130 (-BK) *2 1 36+1 32+1 11+1 20.5+1 — 11lmax. 22
ZCAT3035-1330-M (-BK) *1 1 39+1 34+1 13+1 30+1 — 13max. 63
ZCAT3035-1330 (-BK) *2 1 39+1 34+1 13+1 30+1 — 13max. 63
ZCAT1325-0530A-M (-BK) *1 2 25+1 20+1 5+1 12.8+1 11.2+1 3~5 (USB) 7
ZCAT1325-0530A (-BK) 2 25+1 20+1 5+1 12.8+1 11.2+1 3~5 (USB) 7
ZCAT1730-0730A-M (-BK) 2 30+1 23+1 7+1 16.5+1 15+1 4~7 (USB/IEE1394) 12
ZCAT2035-0930A-M (-BK) *1 2 35+1 28+1 9+1 19.5+1 17.4+1 6~9 22
ZCAT2035-0930A (-BK) 2 35+1 28+1 9+1 19.5+1 17.4+1 6~9 22
ZCAT2235-1030A-M (-BK) 2 35+1 28+1 10+1 21.5+1 20+1 8~10 27
ZCAT2436-1330A-M (-BK) 2 36+1 29+1 13+1 23.5+1 22+1 10~13 29
ZCAT2017-0930B-M (-BK) 3 21+1 17+1 9+1 20+1 28.5+1 9max. 12
ZCAT2749-0430-M (-BK) 4 49+1 27+1 4.5+1 19.5+1 — 4.5max. 26

*1 The M stamp is attached.
*2 A fixing band is attached at shipment.

® ZCAT-B type: Cabinet fixing type installation hole 4.8 to 4.9mm, plate thickness 0.5 to 2mm
® ZCAT-C type: Structure that prevents easy opening after case is closed.
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Appendix 4.6.3 Surge Protector

(1) Surge absorber

Make sure that surge does not directly enter the AC line supplying the general-purpose stabilized
power supply (prepared by user) to the control unit, base I/O unit, remote I/O unit and
communication terminal.

The following product or equivalent is recommended for the surge killer.

1) Partname :RAV-781BYZ-2
Manufacturer : Okaya Electric Industries

Surge Surge ) .
Circuit voltage | Max. tolerable Clamp resistance | withstand Elect_ro Working
L voltage static |temperature
50/60Hz Vrms circuit voltage V + 10% level voltage capacit range
* 8/20ps 1.2/50us pacity 9
250V 3@ 300V 783V 2500A 20kV 75pF —20°Cto
+70°C
Outline drawing Circuit drawing
ZI-I (1) Black  (2) Black  (3) Black
P
AN
3 4
"o
al  H
©
&
Y
UL-1015 AWG16
X
%
[=4
&
Y
yy b=
- 4
+H <
Q A 4
|
' 2 Unit: mm
< 4141 .

* Refer to the manufacturer's catalog for detailed characteristics, outline and connection methods of
the surge absorber.
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2) Partname :RAV-781BXZ-4
Manufacturer : Okaya Electric Industries

Surge Surge ) .
Circuit voltage | Max. tolerable Clamp resistance | withstand Elect_ro Working
N voltage static |temperature
50/60Hz Vrms circuit voltage V + 10% level voltage capacit ranae
* 8/20us 1.2/50ps pacity 9
250V 30 300V 700V | 2500A 2kv 7spF | 20010
Outline drawing Circuit drawing
—
4 (1) Black  (2) Black (3) Black U, Green
y
A 3
|
+|
I
L0
O 00O i
N
Y
7y UL-1015 AWG16
"N
S
N
A\
A 0
G
]
g :
o Y
Y
A
< 41+1 -
Unit: mm

* Refer to the manufacturer's catalog for detailed characteristics, outline and connection methods of
the surge absorber.
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(2) Example of surge absorber installation

Transformer  Circuit breaker

|

[I: —@— NC control |«
@

o O section N—~

Other device L

(power supply K,
for panel, etc.)

Earth Control panel
leakage (relay panel,
From power  breaker etc.)
supply for panel Circuit breaker MCC Reactor
200vAC/ O— j N o o o0 o
230VAC ¢ NC drive
input 040 © © 0 O O O section :
= O O O
A
N
OO Other device
OO gpower slup;t)ly) A
or panel, etc.) | 7
0 o P
Circuit Surge absorber (1)
Protector
O
bsorber (2)
B
—

Grounding 0171
y Grounding plate

Surge absorber installation method

Precautions

1)

@)

®)

Thick wires enhance the lightning surge absorption effect, so use as thick and short a wire as
possible.
Wire material : Wire diameter 2mm?® or more
Wire length  : Connection wire length A to surge absorber (1): 2m or less.
Connection wire length B to surge absorber (2): 2m or less.

When carrying out an insulation withstand voltage test by applying an overvoltage (100VAC,
1500VAC) on the power supply line, remove surge absorber (2) as it will activate with the applied
voltage.

A short-circuit fault will occur if a surge exceeding the tolerance is applied on the surge absorber.
Thus, always insert a circuit protector to protect the power supply line.

A current does not flow to surge absorber (1) and (2) during normal use, so the circuit protector
can be shared with other devices.
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Appendix 4.6.4 Selection of Stabilized Power Supply

Consider the following characteristics when selecting the stabilized power supply (prepared by user).
Use a power supply that complies with CE Marking or that follows the Safety Standards given below.

Stabilized power supply selection items

Item Unit Conditions
Voltage fluctuation % +bmax | +5% or less of 24VDC output
Output fluctuation
Ripple noise mV 120max. | +5% or less of 24VDC output
Spike noise mV 500max
Output current A - Refer to the Connection Manual.
Output holding time ms 20min. | Instantaneous OFF time
Standards
Safety Standards : UL1950, CSA C22.2 No. 234 approved, IEC950 compliant
Noise Terminal Voltage : FCC Class A, VCCI-1 Class

Higher Harmonics Current Restrictions : IEC1000-3-2
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APPENDIX 5 PRECAUTIONS FOR COMPLIANCE TO UL/c-UL

STANDARDS

Observe the following matters to comply with UL/c-UL Standards.

@)

@)

Selection of external 24VDC power supply unit

The M60/60S Series numerical control unit complies with the UL Standards on the condition that the
external power supply unit supplying 24VDC to each unit is a UL-approved part.

Use a UL-approved part for the power supply unit supplying 24VDC to each unit.

Unit ambient temperature

The M60/60S Series humerical control unit complies with the UL Standards on the condition that the
unit is used at a temperature less than the maximum ambient temperature given in "3.1 General
Specification".

Make sure that the maximum ambient temperature of each unit does not exceed the temperature
given in "3.1 General Specification".
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APPENDIX 6 TRASPORTATION RESTRICTIONS FOR LITHIUM
BATTERIES

Appendix 6.1 Restriction for Packing

The United Nations Dangerous Goods Regulations "Article 12" 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 "6.1.2 Handling by User".

Appendix 6.1.1 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. (Refer to the
battery unit's rating nameplate or section "4-1-2 Battery option" for details on 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 Battery type L'tr::'gme?ftal mar?f;;i';ﬁrer Battery class

MDS-A-BT-4 ER6-B4-11 2.69

MDS-A-BT-6 ER6-B6-11 3.99

MDS-A-BT-8 ER6-B8-11 5.29 Toshiba Battery Battery
Combination of

FCU6-BT4-D1 ER6-B4D-11 and ER6 2.69+0.65¢g

(built-in battery) CR23500SE-CJ5 1.52g Sanyo Battery Battery cell

(2) Products not requiring dedicated packaging (Mat

erials not falling

under Class 9)

Battery

. L. Lithium metal Battery
Mitsubishi type Battery type content manufacturer Battery class
-A-BT- ER6-B2-12 1.
MDS-A-BT-2 6 39 Battery
FCU6-BTBOX 2CR5 1.969
(built-in battery) CR2032 0.067g Toshiba Battery
(built-in battery) CR2450 0.173g
(built-in battery) ER6, ER6V 0.79 Battery cell
MR-BAT MR-BAT 0.48g
QBBAT QBBAT 0.49g Mitsubishi Electric

(Note 1) Dedicated packaging is required if the shipment exceeds 12 batteries/24 battery cells.

Package the batteries so that this limit is not exceeded.

(Note 2) The battery units labeled as "FCUA-" instead of "MDS-A-" also use the same battery.

(Note 3) Always use the cell battery (MR-BAT) in combination with the dedicated case

(MDS-BTCASE). Maximum 8 (either 2, 4, 6 or 8) cell batteries can be installed to the dedicated

case (MDS-BTCASE).
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(Example) Rating nameplate for battery units

MITSUBISHI earmery unr
TYPE MDS-4-BT-6

OUTPUT OC 2.6 ¥

Mitsubishi type

LITHION BATTERIES: EAE %6 Closs 9 W Safety class

(Battery Type: ERE-EE-11)

Mercury Content: Less than L pem

Battery manufacturer type
Lithium Metal| Content: 3.3 g

HITSUNISHI ELECTRIC CORFORATION JAFAN

Lithium metal content

Appendix 6.1.2 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).

When shipping isolated lithium battery products (Packing Instruction 903)

(1) Reshipping in Mitsubishi UN packaging
The isolated battery's safety test and packaging specifications comply with the UN Regulations

(Packing Instruction 903). Thus, 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.)
« Proper shipping name (Lithium batteries)
« UN NO. (UN3090 for isolated battery, UN3091 for battery incorporated in a device or included)
« Shipper and consignee's address and name

Example of completing form
SHIPPER: CONS | GNEE:

Shipper information Consignee information

PROPER SHIPPING NAME  LITHIUM BATTERIES

UN NO.: UN30%0 CLASS: 8 SUBSIDIARY RISK
PACKING GROUP: 11 PACKING [NST.: 903

(b) Preparation of shipping documents (Declaration of dangerous goods)
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(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

« Consult with The Ship Equipment Inspection Society of Japan for details on packaging.
e 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.)

o Certificates or test results showing compliance to Dbattery safety test.
The safety test results have been obtained from the battery manufacturer. (Consult with
Mitsubishi when the safety test results are required.)

¢ Prepare for shipping as explained in "(1) Reshipping in Mitsubishi UN packaging".

When shipping lithium batteries upon incorporating in a machinery/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.

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.

e 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 5009 for battery.

e Lithium battery mass per device should be not more than 5kg.
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Appendix 6.1.3 Reference
Refer to the following materials for details on the regulations and responses.

Guidelines regarding transportation of lithium batteries and lithium ion batteries (Edition 2)
.......................................................... Battery Association of Japan
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Appendix 6.2 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 it 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 the lithium battery. Refer to the Federal Register and the Code of Federal Regulation ("6.2.4
Reference") for details.

Appendix 6.2.1 Outline of Regulation
(1) Transporting primary lithium battery by passenger aircraft is forbidden.

e 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 25¢g for battery. For details on the
lithium metal content, refer to the table in the section "6.1.1 Target Products".)

(2) When transporting primary lithium battery by cargo aircraft, indicate that transportation by passenger
aircraft is forbidden on the exterior box.

Appendix 6.2.2 Target Products
All NC products for which the lithium batteries are used are subject to the regulation.
(Refer to the table in the section "6.1.1 Target Products".)

Appendix 6.2.3 Handling by User
What is described in the section "6.2.1 Outline of Regulation" is solely Mitsubishi's opinion. The shipper
must confirm orders indicated in the section "6.2.4 Reference" 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 ATRCRAFT.

e The character color must be displayed with contrast. (black characters against white background,
black characters against yellow background, etc.)
e The height (size) of characters to be displayed is prescribed depending on the packaging weight.
When the total weight is over 30kg > at least 12mm
When the total weight is less than 30kg : at least 6mm

Appendix 6.2.4 Reference
(1) Federal Register (Docket No. RSPA-2004-19884 (HM-224E) ) PDF format
http://www.regulations.gov/fredpdfs/05-11765.pdf
(2) 49CFR (Code of Federal Regulation, Title49) (173.185 Lithium batteries and cells.)
http://www.access.gpo.gov/nara/cfr/waisidx_00/49cfr173_00.html
(3) DOT regulation body (Department of Transportation)
http://hazmat.dot.gov/regs/rules/final/69fr/docs/69fr-75207.pdf
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APPENDIX 7 PRECAUTIONS FOR USE OF PERIPHERAL DEVICES
AND COMMERCIALLY AVAILABLE DEVICES
Pe(rjigh_eral Precautions
vice
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
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1. EXPLANATION OF MODULE FUNCTIONS
1.1 HRO71 Card

1. EXPLANATION OF MODULE FUNCTIONS

1.1 HRO71 Card
[Block diagram]

ERG6

CFO05 BAT

< =— [
> I

Cable enclosed with battery

[Explanation of functions]

The HRO71 card is used in the external battery unit for holding the contents of the control section
memory. The BAT connector on the power supply card (HR081/082/083) in the control unit and the
CFO05 connector on the HRO71 card are connected with an F240 cable. The battery mounted at
shipment on the power supply card in the control unit is used to hold the memory contents, such as
the parameters, until machine assembly. It is not used after the external battery unit is assembled
into the machine.

[Connector layout diagram]

Battery holder

CF05 /

ERG6
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1. EXPLANATION OF MODULE FUNCTIONS
1.2 HR081/082/083 Card

1.2 HR081/082/083 Card

[Block diagram]

DCIN ? AVR
= B—e— +5V
External
power supply Fuse
24VDCI3A DC/DC +3.3V
% +12V
Volfage
detection circuit
EMG
% T\
Emergency '
stop switch Control signal
CFO01
o +5VB
ACFAIL ( ) Control circuit )
(Not used in the
M60/60S Series) CHECK
Voltage check
for testing
External reset input
BAT
Backup battery
ER6
3.6V/2000mA T_
When using the external battery
unit, disconnect the connector.
CF02
LCD backlight power supply
(Not used in the M60/60S
Series)

[Explanation of functions]

The HR081/082/083 card is the multi-power supply for the control unit, and has the following

specifications.

Function

Specification

Supplement

Input voltage/current

24VDC+£5% : 3A

DCIN connector

Output voltage/current

3.3VDC/5VDC/12vDC

Emergency stop input

Emergency stop at 18V or less

EMG connector

Input control signal

ACFAIL signal

CFO01 connector
(Not used in the M60/60S Series)

Output control signal

Backlight ON/OFF, backlight power supply,

brightness

CF02 connector
(Not used in the M60/60S Series)

Backup battery

Lithium battery 3.6VDC: 2000mAh

BAT connector, primary battery




1. EXPLANATION OF MODULE FUNCTIONS
1.2 HR081/082/083 Card

[Connector layout diagram]

DC output OUT

Control signal IN/OUT ¢—»

12VDC output for LCD backlight

—

|_—~ This connector is not used.

Normally, the battery on
the HR081/082/083 card is
connected. When using
the external battery,
connect the F240 cable.

GND

. External reset input
3.3v

12v

5V

PSRST

DCIN

DCOUT
PSEMG

BATALM

(Not used in the M64/65/66 Series)

ean [
L —1
BAT |=]
o
>
<
Battery
CHECK
5
4
3
2
1
LED
DCIN .
CF02 EMG CF01 .
A
-
EMG input  ACFAIL input

24VDC input

(Not used in the M60/60S Series)

PSRST: System reset (do not press during normal system operation)

[Explanation of LEDs]

Name Function Color Status - Correspondence for error
When normal | During error
DCIN | 24VDC input check Green Lit Not lit Check 24VDC voltage
DCOUT Internal output voltage Green Lit Not it Replace power supply or
check control unit
PSEMG External emergency Red Not lit Lit Check cause of emergency
stop status display stop
BATALM Battery voltage drop Red Not lit Lit Replace battery
(alarm)
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1. EXPLANATION OF MODULE FUNCTIONS
1.3 HR111/113/114/146 Card

1.3 HR111/113/114/146 Card
[Block diagram]

RISC
DRAM | e e e
Memory cassette” 1 o |
. ry cassette
(Fe%glnns?gg;\ | (For maintenance) I
— SCBUSHI V4 — <CBUSO - J
CPU peripheral control - - - -
PLC operation
FROM SRAM
(R0 (R (RT¥2)
External I/O interface
Y
(CF11
Tol/Ocard ENC#2 To expansion
I/O card

[Explanation of functions]

The HR113/114/116/146 card is the main CPU card, and has the following specifications.
The HR146 is a CPU card subject to the Export Trade Control Ordinance and Foreign Trade

Ordinance.
Function Specification Supplement
CPU 64-bit RISC chip
ASIC CPU peripheral control & PLC
operation
External 1/O interface
Memory DRAM For system working
FROM For system ROM & BootROM
SRAM For processing program and parameter
backup
Memory cassette I/F CBUS #1 connector For memory cassette (for function
expansion)
CBUS #2 connector For memory cassette (for maintenance)
Expansion bus RTBUS RT1, RT2
Expansion I/O interface Base I/O interface CF10 connector
Expansion I/O interface CF11 connector
Power supply HR081/082/083 Connect to AVR connector
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1. EXPLANATION OF MODULE FUNCTIONS
1.3 HR111/113/114/146 Card

[Connector layout diagram]

O
) AVR CBUS1 CBUS!
| DC fan (for 5V)

2
3

l00000000000|N3

TESTL
TEST2

ENC2

looo000000000|
looooooaooo00f

CF10

00000000000
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000

o —
| 0 [55s)

O NC@ NYI%CRST CF11
9o woes I | m—

TEST 1 & 2 : Test pins for maintenance and service
NCRST : NC reset (do not press during normal system operation)

[Explanation of settings]

NCSYS: System mode selection rotary switch

Switch Mode Details
0 Standard mode Operation of system 1
1 PLC stop The system is started while the PLC is stopped.
2
3
4 .
= Maintenance mode
6
7
8
9
A
B .
C Maintenance mode *
D
E

F
* The memory cassette must be connected to the CBUS #1/#2 connector.

[Explanation of LEDs]

Status
Name Function Color When During Correspondence for error
normal error
System status display _ _ _ . _— .
NCLD1 (7-segment software status) ggz:aelft the Mitsubishi Service
WDER | System error display Red Not lit Lit
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1. EXPLANATION OF MODULE FUNCTIONS
1.4 HR171 Card

1.4 HR171 Card

[Block diagram]

RS-422
transceiver AUX1
Communication control circuit
RS-422
transceiver AUX2
BUS connector
PCIBUS conversion circuit BUS buffer
PCIEXT

[Explanation of functions]

The HR171 card has an M64AS, M64S, M65, M65S, M66 or M66S Series operation board interface,
I/O link interface and PCI bus conversion circuit and interface for adding a high-speed program
server function.

The I/0 link's master/slave and slave station numbers are set with the rotary switch.

This card is not used with the M64A.

[Connector layout diagram]

B |

PCIEXT




1. EXPLANATION OF MODULE FUNCTIONS
1.4 HR171 Card

[Explanation of LEDs]

Status
Name Function Color ["whnen During Correspondence for error
normal error
<1 Indicates the AUX1 transmission Green | Elickers | ON or OFF Contact the Mitsubishi Service
state Center
RX1 Indicates the AUX1 reception Green | Elickers | ON or OFF Check communication cable
state connection
Indicates the AUX2 transmission .
TX2 |state Green | Flickers | ON or OFF gwhﬁgﬁ setz;(t:ir(l)rl;eﬁoote VO unit's rotary
(Only when using I/O link function) ’
Indicates the AUX2 reception EVCE((::IF: setaaiifg)rr]e';n oote VO units rotary
RX2 |state Green | Flickers | ON or OFF .
. . . Check communication cable
(Only when using I/O link function) :
connection
[Explanation of settings]
Rotary switch (NCNO) settings
Set_tmg Explanation of functions Supplement
position
0 Master station when multiple control This is the I/O link's master station.
sections are connected.
1 1st station for normal use or when multiple
control sections are connected.
2 2nd station for normal use or when multiple | A setting higher than "1" is the I/O link's
control sections are connected. slave station.
F 15th station for normal use or when
multiple control sections are connected.

SW2: 1/O link terminator ON/OFF switch

Slide switch (SW2) setting

Setting position Explanation of functions
ON Terminator (150Q2) connected
OFF Terminator not connected




1. EXPLANATION OF MODULE FUNCTIONS
1.5 HR211 Card

1.5 HR211 Card
[Block diagram]

RS232C
CF11 CH1,CH2

— L

HANDLE
CH1 ~ CH3

—U

[Explanation of functions]

The HR211 card is the I/O expansion card for the RS-232C and manual pulse generator.

Use the card by connecting the control unit CF11 connector to the HR211 card CF11 connector with
an FO50 cable.

The card is used as an add-on to the base I/O unit HR325, 327, 335 and 337.

Function Specification Supplement
RS-232-C interface Two channels: port No. 1 and port RS_—232C connector z_ind port No. 1 are for
No. 2 maintenance by service personnel
Manual pu_Ise Up to three can be mounted HANDLE connector
generator interface

[Connector layout diagram]

23 @ CFl11
Not used

@ Not used
RS232C @

TT¢HH

@ Installation hole for card add-on

I
>
z
o}
=
m

G

000000000000
0000000000000

0000000
00000000

@ Installation hole (FG) for card add-on

@ Not used

@ Installation hole (LG) for card add-on @ Not used

g
g
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1. EXPLANATION OF MODULE FUNCTIONS
1.6 HR325, 327, 335, 337 Cards

1.6 HR325, 327, 335, 337 Cards

[Block diagram]

Connection with control section

CF10
Y Y W'Y
32-point CF31 D| - > SV]‘ Sl’?lrtvo drive
machine > 5
input g » gy2 |Servodrive
S | unit
5% b Synchronous
E: | ENC feed encoder
32-point 35
maghine CF33 |<— DO | O o v SKIP I/F: SKIP | skip sianal
output _ 8 points ip signa
[}
§ 2 - ° Remote /0
2z 8 unit
32-point 0
machine CF32 DI ol < Remote 1/0
: b—» > [
input S unit
©
25 AVR
g § < 5V <24V 24VDC input
Etc
32-point . S
machine CF34 DO |« Qe
output vy v ¥
I I
| CR31 |
Add-on card

[Explanation of functions]

The HR325/327/335/337 card is connected in the base I/O unit to the control section CF10 connector

by an FO10 cable.

The HR325 and 327 have the sink specifications, and the HR335 and 337 have the source
specifications. The card with "5" as the last digit have a 48-point machine input and 48-point machine

output.
Function Specification Supplement
Remote I/O . . Set with the rotary switches CS1
- Occupies 2 stations
communication and CS2.
Remote I/O

communication interface

Two interfaces

RIOA1 connector, RIO2 connector

Machine input interface

HR325/335:
HR327/337:

Insulated type : 48 points
Insulated type : 64 points

CF31/32 connector

Machine output interface

HR325/335:
HR327/337:

Non-insulated type: 48 points
Non-insulated type: 64 points

CF33/34 connector, 60mA output

Skip signal input
interface

Insulated type: 48 points

SKIP connector

Servo drive unit
interface

Two interfaces

SV1, SV2 connector, MC link A
communication

Synchronous feed
encoder interface

One interface

ENC1 connector

Input voltage/current

24VDC + 5%, 6Amax

Maximum current is the value for
when all machine input/output
signal points are ON
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1. EXPLANATION OF MODULE FUNCTIONS
1.6 HR325, 327, 335, 337 Cards

[Connector layout diagram]

O -
_gﬁg SKIP
i

il

[t

CF31CF32 N
CF33CF34 |
RI02 R|01 DCIN
& At
l‘,::l 50UT -

RAL2

:_st_ust ﬁ ©)
i L

[Explanation of settings]

Rotary switch CS1: Set the CF31/CF33 side devices of the machine input/output (DI/DO)
connected to the remote 1/0O communication.

Rotary switch CS2: Set the CF32/CF34 side devices of the machine input/output (DI/DO)
connected to the remote 1/0O communication.

<Setting method>
Oto7 : Corresponds to station Nos. 0 to 7
(Note) 8 or higher: Cannot be set
* The CS1 and CS2 settings must always be different for the HR325, 327, 335 and 337 cards.
Set all the remote I/O units and add-on cards connected in the same system to differing
station Nos. in the range from 0 to 7. Up to 8 stations can be connected in one system.

[Explanation of LEDS]

Status
Name Function Color | When | During | Correspondence for error
normal | error
LED 1 | 24IN |24VDC input check Green Lit Not lit |Check 24VDC voltage
(two- . . . .
color | RIO1 Rotary S\_Nltc_h [CS1] se_ttlng station Red | Not it Lit Check ea_ch rem(_)te I/O unit's
LED) communication error display rotary switch station No.
LED 2 50UT |Internal output voltage check Green Lit Not lit Cont_act the Mitsubishi
(two- Service Center
color i ; ; —
RIO2 Rotary S\_Nltc_h [CS2] setting station Red | Not it Lit Check ea_ch remote I/O unit's

LED) communication error display rotary switch station No.
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1. EXPLANATION OF MODULE FUNCTIONS
1.7 HR357 Card

1.7 HR357 Card

[Block diagram]

c _ lF 1
Remote [RIOJ -% Communi- Scan circuit |
-« > < » i -
o | A c= [ cation | DIDO:32/32 |
communi- E S g[* controller | |
cation . EQOe— | —/ 77—F1 Scan input/output
B 35¢ CF33 35 points/32 points
. T I
CC;:gr:unl- | Scan circuit |
™ DpIDO:32/32 |
controller | |
DI Digital input
photo-  * CF31 32 points
coupler
Communi-|
» cation
controller
DO I/F Digital outout
igital outpu
output *CF33 32 points
driver
) DC/DC
24VDC input |DCIN >
24V — 5V

[Explanation of functions]

The HR357 card is the machine operation board input/output card. It has a digital input/output and

scan input/output, and is connected to the operation board or other device.

communication interface

One interface

HR357 Remarks
Scan No. of input pomts 64 5V system
No. of output points 64
No. of input points 32
Digital No. of output points _ 32 24V system
Input Sink/source
Output Source
Function Specification Supplement
Remote I/O . . Set with CSAN1 and CSAN2 rotary
S Occupies 3 stations .
communication switches and DIO
Remote I/O

RIOAS3 connector

Scan input/output
interface

Input/output configured of common signal x
data signal matrix 64 points/64 points.

5V system, CF35 connector

Machine input interface |32 points CF31 connector, insulated type
Machine output interface |32 points CF33 connector, non-insulated type
Input voltage 24VDC + 5% DCIN connector
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1. EXPLANATION OF MODULE FUNCTIONS
1.7 HR357 Card

[Connector layout]

4 95 1 ISP DIO SCAN2SCANL
A — 8 Elslalolslelels N P QJ” N[ ppaay
Bpﬂﬂmﬂ (Scan_DI/DO:64/64) I P e
O CF35 2z gbg O
SREEE
RI103 DCIN
B A
O CF31 . CF33 O
- A -
il (DI'32) O, 5 T DO:32 |
20 1 20 1
o /
[Explanation of settings]
Rotary switch Explanation
SCAN1 Scan input/output station No. setting 32 pts. /32 pts. (Normally set to 0)
SCAN2 Scan input/output station No. setting 32 pts. /32 pts. (Normally set to 1)
DIO Digital input/output station No. setting 32 pts./32 pts. (Normally set to 2)

* SCAN 1, SCAN 2 and DIO must be set to differing station Nos. Up to 8 stations can be connected
in one system. Set in a range from 0 to 7.

[Explanation of LED]

Status
Name Function Color | \when | During | Correspondence for error
normal error
24IN | 24VDC input check Green Lit Not lit |Check 24VDC voltage
50UT |Internal output voltage check Green Lit Not lit 222:2? the Mitsubishi Service
ALM1 Rotgry switch [S_CA_Nl] settmg_ Red Not lit Lit Check eqch remc_Jte 1/0O unit's
station communication error display rotary switch station No.
ALM2 Rotgry switch [S_CA_NZ] settmg_ Red Not lit Lit Check eqch remc_Jte 1/0O unit's
station communication error display rotary switch station No.
ALM3 Rotary S\_Nltc_h [DIO] seFtlng station Red Not lit Lit Check eqch remc_Jte 1/0O unit's
communication error display rotary switch station No.
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1. EXPLANATION OF MODULE FUNCTIONS

1.8 HR377 Card

1.8 HR377 Card

[Block diagram]

Connection with control section

CF11 CF10
32-point [ Y A A A A A
ir:atcjthme DI Servo
p IESl |_> > drive unit
c
2 Servo
8 - drive unit
. S5 |
32-point 23 Synchronous
machine DO EE feed encoder
output o 388 input
—!| SKIP: 8 points Skip signal
. input
; priver - A Remote 1/0
32-point Receiver unit
machine DI Remote 1/0
input CF32 > > y unit
<
S
3 Remote 1/O
ST |e unit
32-point E °
machine DO 5E .
output| ~F34 |<_ - 038 5VDC input
(Input for 2nd DIO)
RS-232C
24VDC RS232C input/output
input
IE?ZMN HANDLE Manual pulse
generator
input

[Explanation of functions]

The HR377 is the base I/O unit, featuring a 200mA/point DO output. This card is used when connected
by an F010 and an FO50 cable to the CF10 and CF11 connectors at the control section. The 5VDC
power type and 12VDC power type manual pulse generator can be used.

By connecting with a remote I/O from the RIO1A/B connector using an SH41/R211 cable, two or more
HR377 cards can be connected.

Function

Specification

Supplement

Remote I/O communication

Occupies 2 stations

Set with the rotary switches CS1 and CS2.

Remote I/O communication
interface

Two interfaces

RIOA/B connector, RIO2 connector

Machine input interface

Insulated type: 64 points

CF31/32 connector

Machine output interface

Non-insulated type: 64 points

CF33/34 connector, 200mA output

Skip signal input interface

Insulated type: 8 points

SKIP connector

Servo drive unit interface

Two interfaces

SARVO01, 2 connector, MC link A communication

Synchronous feed encoder
interface

One interface

ENCL1 connector

RS-232-C interface

One interface
Two channels: port No. 1 and
port No. 2

RS-232-C connector and port No. 1 are for
maintenance by service personnel

Manual pulse generator
interface

Up to three can be mounted

HANDLE connector

Input voltage/current

24VDC + 5%, 13Amax
5VDC £ 5%, 1Amax

Maximum current is the value for when all machine
input/output signal points are ON

5VDC is supplied when this card is connected to
the remote I/O communication system.
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1. EXPLANATION OF MODULE FUNCTIONS
1.8 HR377 Card

[Connector layout diagram]

M2 MI3

CF34
I:iii::::i:::fi::ti:l::‘
CF33
SR e Applicable fuse name: LM10
Maker: Daito Communication
Rating: 1A

2
g B F2
: O o] Top view
R el ] Top
[c—c|  —
re <1
F7 . .
F8 Side view
F9
F10
F11
F12

EC_E F13 Outline drawing

F14

F15

Fl6 il

RS232C

DF11

DC24IN DCSIN
RIO1 RIO!

BE(Ee!

[Explanation of settings]

Rotary switch CS1: Set the CF31/CF32 side devices of the machine input/output (DI/DO)
connected to the remote 1/0O communication.
Rotary switch CS2: Set the CF33/CF34 side devices of the machine input/output (DI/DO)
connected to the remote 1/0O communication.

<Setting method>

0to7 :Corresponds to remote I/O unit station Nos. 0 to 7
(Note) 8 or higher: Cannot be set

* Set all the remote 1/O units and add-on cards connected in the same system to differing station Nos.
in the range from 0 to 7. Up to 8 stations can be connected in one system.

[Explanation of LEDS]

Status
Name Function Color | When | During | Correspondence for error
normal | error
LED 1 | 24IN |24VDC input check Green Lit Not lit |Check 24VDC voltage
(two- . . . .
color | RIO1 Rotary S\_Nltc_h [CS1] se_ttlng station Red | Not it Lit Check ea_ch remqte I/O unit's
LED) communication error display rotary switch station No.
LED 2 5VIN |Internal output voltage check Green Lit Not lit Cont_act the Mitsubishi
(two- Service Center
color i i i it'
RIO2 Rotary S\_Nltc_h [CS2] setting station Red | Not it Lit Check ea_ch remote I/O unit's

LED) communication error display rotary switch station No.
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1. EXPLANATION OF MODULE FUNCTIONS
1.9 HR378 Card

1.9 HR378 Card

[Block diagram]

Connection with control section

CF11 i

32-point

machine

input DI
MJ2 >

32-point

machine

output DO P
MJ3 <

24VDC

input IE:Z‘”N 4_T

Driver

A A

Servo
drive unit

Servo
drive unit

Synchronous
feed encoder
input

Skip signal
input

Remote /O

SKIP: 8 points

Receiver

Communication
controller

»

unit
Remote I/0
unit

Remote I/O0

unit

5VDC input
(Input for 2nd DIO)

RS232C | RS-232C
input/output

Manual pulse
wDLE generator

input

[Explanation of functions]

The HR378 is the base 1/0 unit, featuring a 200mA/point DO output. While the HR377 uses the MELDAS
standard flat cable type DI/DO connector, the HR378 uses a half-pitch type DI/DO connector, allowing
the DO output common to be separated in groups of four points (per point in some sections) and control
to be carried out. This card is used when connected by an FO10 and an FO50 cable to the CF10 and
CF11 connectors at the control section. The 5VDC power type and 12VDC power type manual pulse

generator can be used.

By connecting with a remote /0O communication from the RIO1A/B connector using an SH41/R211
cable, two or more FCU6-HR378 cards can be connected.

Function

Specification

Supplement

Remote I/O communication

Occupies 2 stations

Set with the rotary switches CS1 and CS2.

Remote I/O communication
interface

Two interfaces

RIOA/B connector, RIO2 connector

Machine input interface

Insulated type: 64 points

MJ2 connector

Machine output interface

Insulated type: 64 points

MJ3 connector

Skip signal input interface

Insulated type: 8 points

SKIP connector

Servo drive unit interface

Two interfaces

SV1, SV2 connector, MC link A communication

Synchronous feed encoder
interface

One interface

ENC1 connector

RS-232-C interface

One interface
Two channels: port No. 1 and
port No. 2

RS-232-C connector and port No. 1 are for
maintenance by service personnel

Manual pulse generator
interface

Up to three can be mounted

HANDLE connector

Input voltage/current

24VDC + 5%, 13Amax
5VDC £ 5%, 1Amax

Maximum current is the value for when all machine
input/output signal points are ON

5VDC is supplied when this card is connected to
the remote I/O communication system.
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1. EXPLANATION OF MODULE FUNCTIONS
1.9 HR378 Card

[Connector layout diagram]

o
SR
i
m g
A

ols

L
tet

Applicable fuse name: LM10
Maker: Daito Communication
Rating: 1A

- Top view

1

RIS

R

FI3(Y3C-3F) /
FI2(Y2C-2F)
F11(Y28-2B)
F10(Y24-27)
FO(Y20-23)
FS(Y1C-1F)
F7(Y18-1B)

[

Fo(v14-17) BB
[
[

e
ety

Side view

teleletetetels

rseviors Outline drawing

FA(YOC-0F)
F3(Y0s-0p) B2 \\\
F2(Y0-07) [T

F1(v00-03) B

3
5

telelete!

R

2009955

3

R,

HANDLE DC24IN DCSIN

i

0555

FG1 FG2

[©)

etete!
s

[Explanation of settings]
CS1: Oth station setting rotary switch of remote I/O No. 1 system (normally set to 0)
CS2: 1st station setting rotary switch of remote 1/0 No. 1 system (normally set to 1)
<Setting method>
0to7 :Corresponds to remote I/O station Nos. 0 to 7
(Note) 8 or higher: Cannot be set

* Set all the remote 1/O units connected in the same system to differing station Nos. in the range from
0 to 7. Up to 8 stations can be connected in one system.
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1. EXPLANATION OF MODULE FUNCTIONS
1.9 HR378 Card

[Explanation of LEDS]

RAL1 RAL2
24VIN 5VIN
T &

csl cs2 RS232C

S p o=

F13(Y3C-3F)
F12(Y2C-2F)
F11(Y28-2B) EL_TH
F10(Y24-27)
Fo(Y20-23) EH
F8(YIC-1F)
F7(Y18-1B)
F6(Y14-17) E &
F5(Y10-13)

F4(Y0C-OF) I

o
F3(Y08-0B) E=
F2(Y04-07)
F1(Y00-03)

ooooo
L-F9FI0F11 FI2 F13

DC24INDCSINE

HANDLE
RI(');‘ R%Z%\ [:H
G
FG1 FG2 [
Status
Name Function Color | When | During | Correspondence for error
normal | error
LED 1 | 24IN |24VDC input check Green Lit Not lit |[Check 24VDC voltage
E:t(\;\llg; RIO1 Rotary syvitch [CS1] sgtting station Red | Not lit Lit Check eqch remqte I/O unit's
LED) communication error display rotary switch station No.
LED 2 50UT |Internal output voltage check Green Lit Not lit Contact the Mitsubishi
(two- Service Center
Egg; RIO2 Rotary SWitCh [CS2] se_tting station Red | Not it Lit Check ea_ch remqte I/O unit's
communication error display rotary switch station No.
L-F1 Y00 to 03 Continuity to fuse F1 | Green Lit Not lit |[Check CO0003 voltage
L-F2 Y04 to 04 Continuity to fuse F2 | Green Lit Not lit |Check CO0407 voltage
L-F3 Y08 to OB Continuity to fuse F3 | Green Lit Not lit |Check CO080B voltage
L-F4 YOC to OF Continuity to fuse F4 | Green Lit Not lit |Check COOCOF voltage
L-F5 Y10to 13 Continuity to fuse F5 | Green Lit Not lit |Check CO1013 voltage
L-F6 Y14 to 17 Continuity to fuse F6 | Green Lit Not lit |[Check CO1417 voltage
L-F7 Y18to 1B Continuity to fuse F7 | Green Lit Not lit |Check CO181B voltage
L-F8 Y1Cto 1F Continuity to fuse F8 | Green Lit Not lit |Check CO1C1F voltage
L-F9 Y20 to 23 Continuity to fuse F9 | Green Lit Not lit |Check CO2023 voltage
L-F10 Y24 to 27 Continuity to fuse F10 | Green Lit Not lit |[Check CO2427 voltage
L-F11 Y28 to 2B Continuity to fuse F11 | Green Lit Not lit |[Check CO282B voltage
L-F12 Y2C to 2F Continuity to fuse F12 | Green Lit Not lit |Check CO2C2F voltage
L-F13 Y3C to 3F Continuity to fuse F13 | Green Lit Not lit |Check CO3C3F voltage
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1. EXPLANATION OF MODULE FUNCTIONS
1.10 Memory Cassette HR4 [ ][]

1.10 Memory Cassette HR4[[]

>

»xPdH-9N04 |0
3113SVD AHOWIN

T00T086°H3S

* 4N

A SESANNEN\N
7 AN TNTTRRRRNR N

[Explanation of functions]

The HR4ODO memory cassette is a cassette-type memory card used for maintenance and function
expansion, etc.
There are SRAM cassettes and FROM cassettes with separate functions. Order parts separately
from Mitsubishi.

CBUS#1 is used for function expansion, and CBUS#2 is used for maintenance.

HR410 For maintenance
HR411 For maintenance
HR412 For maintenance
HR415 For APLC memory cassette and maintenance

HR437 For APLC/program capacity expansion
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1. EXPLANATION OF MODULE FUNCTIONS
1.11 HR513 Card

1.11 HR513 Card

[Block diagram]

Expansion connector HR513
RT bus #2
J DPRAM —
CF51A
Communication MELSEC ABUS connector
controller to MELSEC main base.
To next MELSEC bus
connection unit
Control
CF51B T

[Explanation of functions]

The HR513 card functions as the bus connection interface with the MELSEC mounted as an option
on the RT bus. The NC control unit is recognized as a 32-point special unit mounted in slot 0 on the
top of the MELSEC expansion base section.

(The No. of expansion stages is restricted by the type of MELSEC connected, total cable length, etc.)
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1. EXPLANATION OF MODULE FUNCTIONS
1.11 HR513 Card

[Connector layout diagram]

—t — —t —
TSz T TULL
a4 o o) e =
CS = CF51A CF51B
RTBUS
1] | 1] 1 |
o) | o)
v
— -
[Explanation of settings]
CS: Rotary switch for unit No. setting
<Setting method>
Rotary switch: CS setting
Setting position Function explanation Supplement
0 Not used
1lto7 Correspond to units 1 to 7 (Reset signal to the PLC valid)
8 Not used
9 and following | Correspond to units 1 to 7 (Reset signal to the PLC invalid)

* The settings in which the reset signal to the PLC is invalid are used to prevent the PLC side from
resetting when the M60/60S Series control unit side has not started.

[Explanation of LEDs]

Status
. Correspondence
Name Function Color When ) f
During error or error
normal
WDER | System error display Red Not lit Lit . o
- - - Contact the Mitsubishi
ALM | System error display Red Not lit Lit Service Center
RUN | Software operation check Green Flickers ON or OFF
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1. EXPLANATION OF MODULE FUNCTIONS

1.12 HR531/534 Cards

1.12 HR531/534 Cards

[Block diagram]

Communication control circuit

RS-422

transceivel

RS-422

AUX1

transceive

Bus connector

Ethernet control circuit

AUX2

——| Selector

10BASE-5

10BASE-T

[Explanation of functions]

The HR530 card has an M60 Series communication terminal interface, 1/0 link interface and
Ethernet 10BASE-5 and 10BASE-T interface. The I/O link master/slave and slave station Nos. are
set with the rotary switch. The BASE-5/T changeover is set with the slide switch.

This is used only for M64.

The card name for each function is shown below.

Card Function
Ethernet
name AUX1 AUX2
: I/O interface
HR531 VO interface (Used in the 1/O link) .
(Used for operation board Not available
A/B/C connection) (Master/slave changeover)
Terminator ON/OFF switch (C only)
HR534 I/O interface I/O interface
A/B/C (Used for operation board (Master/slave changeover) 10BASE-5/10BASE-T
connection) Terminator ON/OFF switch (C only)
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1. EXPLANATION OF MODULE FUNCTIONS
1.12 HR531/534 Cards

[Connector layout diagram]

e HR531 card

A and B cards

Connector for PLD writing

11-22

Connector for I/O interface (2ch)
For 1/0O link channel No. setting
ISP ‘ AUX2
LLLLLLl]  NCNO | | N
° = [T ©
o o
O ooa o
Y NN N
Z X X XX
X - X
Connector for B
I/O interface (1ch) ° ﬂ_ﬁ
TEST Connector for motherboard — o]
0000000000 interface —
0000000000 p—
AUX1|™—40|L_
RTBUS —)
o O
Connector for general-purpose 1 ]
software port (not used) bbb bbb
@) @)
— |/
1%
==
C card
Connector for test Terminator ON/OFF
equipment (not used) switch
TESTL  SW2 neno |
N
=S ©
- o o
gogg
<>\J< Q XX AUX2
[ngu SRy s g o
|
ISP r—qc
(]
_—
=0 |
Aux1|_ —0]—
RTBUS =]
!
ipinininl HHAH] |
il @)
v ==



1. EXPLANATION OF MODULE FUNCTIONS
1.12 HR531/534 Cards

[Connector layout diagram]

e HR534 card

A and B cards

Connector for

ETHERNET (BASE-5)

Connector for PLD writing

Connector for

Connector for
1/0 interface (2ch)

For 1/0 link station No. setting

/

+ ETHERNET (BASE-T)
AUX2
BASE5 + ISP
1 L~ BASET 17111y nevo |l | N
= [
o [T |[tr T tl]o
W — L] U le) le)
i < 52 8829
SWl | B >< >< x
] — [ 5 IhI:J E 0 d ﬁ o
Connector for [
? I/O interface (1ch) ° ﬂ_,\
TEST Connector for motherboard — O[]
Base-5/T changeover switch 0000000000 interface —
A card Left side : BASET 0000000000 — > —
Right side: BASE5S AUX1|—0O[L_
B card Left side : BASE5S RTBUS —)
Right side: BASET o q:
Connector for general-purpose HHA HHA ]
'e) software port (not used) 'e)
. |
\4
— -
C card
Connector for test
equipment (not used) Terminator ON/OFF
¢ switch
AUX2
BASES *
_ _ BASETTESTL sw2¥ neno 9] |
/ |- L] v [=] [=] N
O [TITTTT] zﬁl |[‘:r T t'] o
SWll_l - - lo) lo)
= AR SS9
o ﬁ X
_ |
? ISP ’ﬁr
_—
Base-5/T changeover switch —Jo
C card Left side: BASES —
Right side: BASET —
RTBUS Auxi =0

-
Jl
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1. EXPLANATION OF MODULE FUNCTIONS
1.12 HR531/534 Cards

[Explanation of LEDs]

Status
Name Function Color ["When During Correspondence for error
normal error
TX1 |AUX1 transmission status display | Green | Flickers | ON or OFF gce)mg?tthe Mitsubishi Service
RX1 |AUX1 reception status display Green | Flickers | ON or OFF Checkc_ommunlcatlon cable
connection

AUX2 transmission status display

Check each remote /O unit's rotary

(Only when using 10 link function)

X2 (Only when using 10 link function) Green| Flickers | ON or OFF switch station No.
Check each remote /O unit's rotary
RX2 AUX2 reception status display Green | Elickers | ON or OFF switch station No.

Check communication cable
connection

LNK* | Ethernet connection status display | Green Lit

Check Ethernet cable connection

Not lit Check network settings

[Explanation of settings]

Rotary switch: (NCNO) setting

Set.tl.ng Explanation of functions Supplement
position
0 Master station vzhen multiple control sections This is the 1/O link's master station.
are connected.
1 1st station during normal use/when multiple
control sections are connected. A setting higher than "1" is the I/O link's slave
2 2nd station during normal use/when multiple station.
control sections are connected. Refer to the instruction manual for details on
: the number of connected units and the usage
. . . methods.
F 15th station during normal use/when multiple
control sections are connected.

* With the A card, Oth station during normal use/when multiple control sections are connected.

Slide switch (SW1) setting

Setting

position Explanation of functions

Supplement

BASE5 |ETHERNET 10BASE-5 interface selection

BASET |ETHERNET 10BASE-T interface selection

Slide switch (SW2) setting

Set.tl.ng Explanation of functions Supplement
position

ON Terminator (150Q2) connection /O link terminator

OFF Terminator (150Q2) not connected
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1. EXPLANATION OF MODULE FUNCTIONS
1.13 HR571 Card

1.13 HR571 Card

[Block diagram]

CPU

TS1

RT-BUS

2-port
RAM
(8kB)

SRAM

(32kB)

[Explanation of functions]

This is used in the M-NET interface which is one of interface with the sequencer.

TS1 M-NET (RS-422 multidrop)

(Note) The ISP connector and TEST connector on the HR571 card cannot be used.

[Connector layout diagram]

NN T T
] = | isp RUN SD
RD ALM TS1
SW1 SW2
0000000000
0000000000
TEST
RTBUS
THHARHH] THHAHAHARH]
\O H O/
\vd
[Explanation of settings]
Setting Explanation
SW1 (R-TERMINAL) Terminator (Down: Terminator ON)
SW2 Rotary switch (Normal: 0. Refer to the Operation Manual.)
[Explanation of LEDS]
Status
Name Function Color | When [During Correspondence for error
normal | error
RUN | Software operation check | Green | Flickers OONFgr Contact the Mitsubishi Service Center
RD | Reception status check Green Lit Not lit Check communlpatlon C?‘b'e connection
Check rotary switch setting No.
SD | Transmission status check | Green Lit Not lit | Check rotary switch setting No.
ALM (Cj:ics):)r;g/unlcatlon error Red Not lit Lit | Contact the Mitsubishi Service Center
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1. EXPLANATION OF MODULE FUNCTIONS
1.14 HR591 Card

1.14 HR591 Card

[Block diagram]

AUX-IN AUX AUX-OUT

[Explanation of functions]

The HR591 card is the relay branch board used when connecting (I/O linking) three or more control
units.

Refer to section 1-22 "4.2.7 Connection of I/O Link" in the Connection Manual for details on
connecting.

AUX-IN The cable W from the master station side is connected.
AUX The intermediate station control unit is connected.
AUX-OUT The cable to the final station direction is connected.

(AUX-IN, AUX, and AUX-OUT are connected 1:1, so the wiring in the electric cabinet can be
interchanged without problem if required.)

[Connector layout diagram]

AUX-IN AUX  AUX-OUT
O O ©)
0909 0209 0309
o0 OO OOOO 0959
0202 0202 0202
L0~ o> o
O O O
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1. EXPLANATION OF MODULE FUNCTIONS
1.15 HR831 Card

1.15 HR831 Card

[Block diagram]

ATA type
IC card control IC card holder

circuit

EXTPCI1
connector

EXTPCI2
connector

[Expansion of functions]

The HR831 card has an IC card interface for the M65/66 Series' high-speed program server function.
This card is combined with the Ethernet I/F HR832 and used by the high-speed program server unit
(FCU6-EP203-1).

The ATA type SanDisk flash ROM type IC card can be used.

The flash ROM capacity is not limited by the hardware, but may be limited by the software. Refer to

the Specifications Manual (BNP-B2210) for details.

[Connector layout diagram]

EXTPCIL I A ek surt
O :@/ \{i O / ark surrace
O M e
O L =
st " \— Bott i
HRE3L m ottom view
O EXTPCI2 |

[Explanation of settings]
The HR831 card has no sections to be adjusted or set.
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1. EXPLANATION OF MODULE FUNCTIONS
1.16 HR832 Card

1.16 HR832 Card

[Block diagram]

10Base-T
EXTPCI2 100Base-T RJ45

connector Ethernet connector
Control circuit

For Work
SRAM

[Expansion of functions]
The HR832 card has an Ethernet interface for the M60/60S Series high-speed program server

function.
This card is combined with the IC card I/F HR831 and used by the high-speed program server unit

(FCUB6-EP203-1).
The 10Base-T and 100Base-TX interfaces can be used with automatic recognitions.

[Connector layout diagram]

O EXTPCI2 O

HR832
CCCCCT «—FG terminal »
R
LT

-

2 ¥ .

0o Z 09
£3o [Dfrx OH

of

w

&

CH
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1. EXPLANATION OF MODULE FUNCTIONS
1.16 HR832 Card

[Explanation of settings]
The HR832 card has no sections to be adjusted or set.

[Explanation of LEDSs]

Status
Name Function Color When During Correspondence for error
normal error
T E_thernet transmission status Green Lit Not it Check Ethernet cal:_)le connection
display Check network settings
RX E_thernet reception status Green Lit Not it Check Ethernet cal:_)le connection
display Check network settings
FDPOL | Polarity display Green Not lit Lit Contact the Mitsubishi Service
Center
LINK E_thernet connection status Green Lit Not it Check Ethernet cal:_)le connection
display Check network settings
COL | Ethernet collision display Green Not lit Lit Check Ethernet cal:_)le connection
Check network settings
Lit:
SPEED C_ommunlcatlon Speed Green 1OQMbps - Check connected device
display Not lit:
10Mbps
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1. EXPLANATION OF MODULE FUNCTIONS
1.17 QY231 Card

1.17 QY231 Card

[Block diagram]

DI
photo- - CMDBZMach!ne input
coupler 46 points
[
CSH41 .§'§ Communi-
Remote AT » 22 [T I cation |
i ES controller
communi- £ [«
i (O] DO ‘
cation - Machine output
B |« > ou.tput CFD83 48 points
driver
D! Machine input
photo- - CMD81 16 points
coupler |
Communi-
cation
controller
DO
_| output
"1 driver
DC/DC
24VDC 34
input >
P 24V — 5V

[Explanation of functions]

The QY231 is the machine operation board input/output card. It has a machine input/output, and is
connected to the base /O unit RIO1 connector or communication terminal RIO5 connector.

Compatible machine control signals

No. of occupied
stations

Digital input signal (DI)

: 64 points (photocoupler insulation) sink/source

shared type

Digital output signal (DO) : 48 points (non-insulated) source type

Function

Specification

Supplement

Remote I/O communication

Occupies 2 stations

Set two successive stations with rotary switch CS1

Remote I/O communication
interface

One interface

CSH41A/B connector

Machine input interface

Insulated type: 64 points

CMD81/82 connector

Machine output interface

Non-insulated type: 48 points

CFD83 connector, 60mA output

Input voltage/current

24VDC + 5%, 3.8Amax

J4 connector
Maximum current is the value for when all machine
input/output signal points are ON
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1. EXPLANATION OF MODULE FUNCTIONS
1.17 QY231 Card

[Connector layout diagram]

O cs1 _(Swl)
X NP r
R =
o ©| mounted
(% % P08 !_ - _|
(@] O

==

1L
=n=

©

55 SOURCE
22|SINK

oM<t
nunnym

J4

CMD81

000000
00000

4

il

000000

CFD83

O000000O00O0O00O0OO0OO
O0000000000O0
0000000000000 0OO

CMD82

Eoel

[Explanation of settings]

1) Rotary switch

CSs1

: Remote I/O station No. setting rotary switch
0to 7 : Corresponds to RIO station Nos. 0 to 7
(Note) 8 or higher: Cannot be set

* QY231 automatically sets two successive stations by setting CS1 to an even (0, 2, 4, 6) station.
Set a station No. that is different from the other remote I/O units within the range of 0, 2, 4 and 6.
Up to eight stations can be connected with remote I/O communication.

2) Machine input (DI) sink/source type changeover switch
Select the machine input (DI) sink type or source type with this switch.

S1, S2 S3, S84 Function
ON OFF Source input selection
OFF ON Sink input selection
[LED explanation]
Status
Name Function Color | When | During Correspondence for error
normal| error
Check 24VDC voltage
POWER |Internal output voltage check Green Lit Not lit |Contact the Mitsubishi Service
Center
ALM Rotary S\_Nltc_h [CS2] setting station Red | Not it Lit Ch_eck eac_h remote I/O unit's rotary
communication error display switch station No.

Two-color LED (two-LED set)
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1. EXPLANATION OF MODULE FUNCTIONS
1.18 QY287 Card

1.18 QY287 Card

[Block diagram]

LCD

LCD signal output

CBC14
—__VIDEO R,
HD/VD G -
"] VIDEO —» B
DOLK RGB signal \
DTMG | conversion HD/VD -
B ON/OFF DCLK
L] DTMG
CBP18
(DC24VIN)
DC/DC
24V—5V DC/AC
24V—>12Y

CF02

Backlight power
Backlight ON/OFF

[Explanation of functions]

The QY287 card is used for the 10.4-type color LCD display. The card converts the video signals
output from the RX212 card into color LCD signals. The QY287 has no sections to be set.

[Connector layout diagram]

TEFG
CBP18
(12
CF02 tég;% (LGD)
LED3[] (5
F1 LCD Fuse 3.2A
Daito Communication HM32
Soldered type
CBC14 (cannot be replaced)
[Explanation of LEDs]
Status
Name Function Color | when |During Correspondence for error
normal | error
12V  |Inverter output voltage check Green Lit Not lit . __ .
P 9 - —{ Contact the Mitsubishi Service Center
LCD |LCD power voltage check Green Lit Not lit
5V Internal output voltage check Green Lit Not lit ggﬁf:cfm/e DI\jI:it\slﬂlkg?sghei Service Center
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1. EXPLANATION OF MODULE FUNCTIONS
1.19 RX211/RX212 Card

1.19 RX211/RX212 Card

[Block diagram]

24V DC IN
(CRO1)
CPU
AVR 5V DC OUT,
EPROM CRTC
LCD
VIDEO
(CRO4)
NC connection
(CRO2) | VIDEO,
— RS42 DPC HD/VD

\4

control circuit

[y
A

DCLK
q | Communication

Communication
control circuit

(CRO6)
L EXT-BUS

[Explanation of functions]

The RX211 card is the control card for the 9-type monochrome CRT display used by the M60/60S
Series. This is used by the FCUA-CT100/CT120.

The RX212 card is the control card for the 10.4-type color LCD display used by the M60/60S Series.
This is used by the FCU6-DUN33.

The hardware of the RX211 and RX212 cards is the same, but the font firmware is different.

Function Specification Supplement

CRO02 connector

One interface MC link A communication

Control unit interface

Remote I/O communication interface | One interface CRO5 connector

CRO03 connector
Dedicated for KB20/30, KB21/31

CNZ22 connector
10.4-type monochrome LCD signal output

Keyboard interface One interface

LCD signal output interface One interface

Backlight power supply interface

One interface

CNZ22A connector

Contrast adjustment interface

One interface

CNZ23 connector

Input voltage

24VDC + 5%

CRO1 connector
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1. EXPLANATION OF MODULE FUNCTIONS
1.19 RX211/RX212 Card

[Connector layout diagram]

CRO1

19
CRO6

PB1

O

CRO5
CRO2

CS1

LED1 [] (MON)
LED2 [] (WDER)
LED3 [] (FAIL)
LED4 [] (SD)

LEDs [] (RD)

LED6 [_] (RSD)
LED7 [] (RSD)

1=t

CRO4

i

[Explanation of settings]

CS1: Rotary switch for machining center system/lathe system keyboard section.
Machining center system keyboard KB20: "0"

Lathe system keyboard KB30 D
[Explanation of LEDSs]
Status
Name Function Color When During Correspondence for error
normal error
. . Check 24VDC voltage
MON | Software operation check Green Flickers | ON or OFF Contact the Mitsubishi Service Center
WDER | System error display Red Flickers | ON or OFF
FAIL Contro] circuit initialization Red Not lit Lit Contact the Mitsubishi Service Center
error display
SD Sending to NC control unit | Green Flickers* | ON or OFF
RD Receiving from NC control Green Flickers* | ON or OFF Check communication cable
unit connection
RSD |Sending to RIO unit Green Flickers* | ON or OFF | Contact the Mitsubishi Service Center
RRD |Receiving from RIO unit Green Flickers* | ON or OFF Ch.ECk eac.h remote I/O unit's rotary
switch station No.

* The LED will appear dimmed.
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1. EXPLANATION OF MODULE FUNCTIONS
1.20 RX213 Card

1.20 RX213 Card

[Block diagram]

24V DC IN
5V DC OUT cPuU
AVR g
EPROM CRTC
LCD-RAM
‘e VIDEO,
N L RS422
DPC HD/VD, LVIC
R - DCLK
. "| Communication LCD
- q - control circuit VIDEO
i DU/DL
V-RAM
CP/LP
R-10 Rs422 | |__ M
R R o V-RAM
i > Communication
L Q control circuit
KEY A
1
“ EXT-BUS

[Explanation of functions]

The RX213 card is the control card for the 7.2-type monochrome LCD display. This is used by the

FCUA-LD10/LD100.

Function

Specification

Supplement

Control unit interface

One interface

CRO02 connector
MC link A communication

Remote I/O communication interface | One interface

CRO5 connector

Keyboard interface

One interface

CRO03 connector
Dedicated for KB20/30, KB21/31

LCD signal output interface One interface

CNZ24 connector
7.2-type monochrome LCD signal output

Backlight power supply

interface One interface

CNZ22A connector

Contrast adjustment interface One interface

CNZ23 connector

Input voltage

24VDC + 5%

CRO1 connector
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1. EXPLANATION OF MODULE FUNCTIONS
1.20 RX213 Card

[Connector layout diagram]

LED3 LED4 LED5
Rb RSD FAIL
ooao
o0d
SD RRD WDER

LED6 LED7 LED8

CRO6
(Not mounted)

CRO5

:
RO2

CROL
O e 7 1
CNZ24
IR
=
bl
N
= g
N =
=R
-
P
-
o : —
a 77} B=
842 05 o5 CRO3 A
@m) .
O ONZ22A A=RL(C
IBH = =

T q} O

[Explanation of settings]

L L

SW1: Rotary switch for machining center system/lathe system keyboard section.

Machining center system keyboard KB20: "0"

Lathe system keyboard KB30 D
[Explanation of LEDS]
Status
Name Function Color When During Correspondence for error
normal error
. . Check 24VDC voltage
MON | Software operation check Green Flickers | ON or OFF Contact the Mitsubishi Service Center
WDER | System error display Red Flickers | ON or OFF
FAIL Contro] circuit initialization Red Not lit Lit Contact the Mitsubishi Service Center
error display
SD Sending to NC control unit | Green Flickers* | ON or OFF
RD Receiving from NC control Green Flickers* | ON or OFF Check communication cable
unit connection
RSD |Sending to RIO unit Green Flickers* | ON or OFF | Contact the Mitsubishi Service Center
RRD |Receiving from RIO unit Green Flickers* | ON or OFF Ch.ECk eac.h remote I/O unit's rotary
switch station No.

* The LED will appear dimmed.
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1. EXPLANATION OF MODULE FUNCTIONS
1.21 RX215 Card

1.21 RX215 Card

[Block diagram]

24V DC IN
CPU
5v DC OUT
AVR >
EPROM CRTC
LCD-RAM
NC  Rs422 e
] DPC HD/VD= LVIC
R R DCLK
g "] Communication
- q - control circuit
L | DU/DL
V-RAM
R-10 rRS422 (f:PL/'\';lp>
R _ o V-RAM .
T | Communication
L <I control circuit
KEY A
1
EXT-BUS

[Explanation of functions]

The RX215 card is the control card for the 10.4-type monochrome LCD display. This is used by the

FCU6-DUT32.

Function

Specification

Supplement

Control unit interface

One interface

CRO02 connector
MC link A communication

Remote I/O communication interface

One interface

CRO5 connector

Keyboard interface

One interface

CRO03 connector
Dedicated for KB20/30, KB21/31

LCD signal output interface

One interface

CNZ22 connector
10.4-type monochrome LCD signal output

Backlight power supply interface

One interface

CNZ22A connector

Contrast adjustment interface

One interface

CNZ23 connector

Input voltage

24VDC + 5%

CRO1 connector
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1. EXPLANATION OF MODULE FUNCTIONS
1.21 RX215 Card

[Connector layout diagram]

a1t

CRO1
€ ¢ I

O

TE

O

A

e[ T

(Not mounted)

82 OmEg
.~ §g 0O18s
N é ge OOeg
CNZ22 8= CRO3
O CNZ22A §D§ O

Y

CRO2

CRO6
(Not mounted)

[Explanation of settings]

SW1: Rotary switch for machining center system/lathe system keyboard section.

Machining center system keyboard KB20 : "0"

Lathe system keyboard KB30 2"
[Explanation of LEDs]
Status
Name Function Color When During Correspondence for error
normal error
. . Check 24VDC voltage
MON | Software operation check Green Flickers | ON or OFF Contact the Mitsubishi Service Center
WDER | System error display Red Flickers | ON or OFF
FAIL Contro! circuit initialization Red Not lit Lit Contact the Mitsubishi Service Center
error display
SD Sending to NC control unit | Green Flickers* | ON or OFF
RD Rgcelvmg from NC control Green Flickers* | ON or OFF Check communication cable
unit connection
RSD |Sending to RIO unit Green Flickers* | ON or OFF | Contact the Mitsubishi Service Center
RRD |Receiving from RIO unit Green Flickers* | ON or OFF Ch_eck eac_h remote I/O unit's rotary
switch station No.

* The LED will appear dimmed.
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1. EXPLANATION OF MODULE FUNCTIONS
1.22 HR213 Card

1.22 HR213 Card

[Block diagram]

|

CPU

To NC unit

CR02

|

DRAM

|

CPU
peripheral / 10
communication

controller

n
To remote I/0 unit |
o
m
To NC keyboard 5
z
24VDC IN
5VDC
24V >
—» 5V/3.3V
] |, 33vDC
5
24v 12vDC
—» 12V [

[Explanation of functions]
HR213 is a control card for the 8.4-type color TFT display unit and connected to FCU6-DUN22.

(NC keyboard, memory cassette)

ol
o
>0 % }
g 555 !
m Eant !
ol 2%a !
=38¢E |
S |
<Ly
7777777 To LCD panel
Graphic o
(@)
controller |

(Backlight inverter power supply)

FLROM

Video memory | power supply

(CPU, CPU peripheral / communication controller, memory)

12vDC |5,
Z

Function

Specification

Supplement

NC control unit interface

One interface

CRO2 connector
MC link A communication

Remote 1/0 communication
interface

One interface

CRO5 connector

Keyboard interface

One interface

NCKB connector
(dedicated for FCU6-KB022)

LCD signal output interface

One interface

LCD connector
8.4-type color TFT signal output

Backlight power supply interface

One interface

INV connector

Input voltage

24VDC+5%

CRO1 connector

Memory cassette interface

One interface

CBUS connector
(for maintenance)
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1. EXPLANATION OF MODULE FUNCTIONS
1.22 HR213 Card

[Connector layout diagram]

CRO1

NCKB

13

3 1
\ o go ==

10B 1B

( 5VON 12VON 5
O Jog

DCIN  3VON

NCSYS

o@.
”'38\’“

CBUS

KBSEL O

RWDG
TN D
599
831"

[Explanation of settings]

KBSEL: Switch for designating connection keyboard type (M system: 0)

Machining system keyboard FCU6-KB022: "0"

NCSYS: Internal setting switch (Use prohibited)

[Explanation of LEDs]

Status
Name Function Color When During Correspondence
normal error for error
Check 24VDC external
DCIN 24VDC input check Green Lit Not lit | power supply voltage
Check blowout of fuse
5VON Internal 5VDC output check | Green Lit Not lit
3VON Internal 3.3VDC output Green Lit Not lit
check
Internal 12VDC output Green . .
12VON check i Li Notlit Contact the Mitsubishi
INVPON SSSISII;IQQEg&erter power Green Lit Not lit Service Center
LCDPON Ic_r?etifanel power supply Green Lit Not it
RWDG System error display Red Not lit Lit
DSPOF Debug check (Not used)
SD Debug check (Not used)
RD Debug check (Not used)
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1. EXPLANATION OF MODULE FUNCTIONS
1.23 RX291 Card

1.23 RX291 Card

[Block diagram]

EXBUS RS232C
(CR06) (CRO7)

SIo Not used

SRAM EPROM

[Explanation of functions]

The RX291 card is the expansion memory card used when using the 10.4-type color LCD display.
This is mounted on the RX212 card and used.

[Connector layout diagram]

-22.0 0 cro7

&oooooooocoooo @
O 000000000000

[Explanation of settings]

CS: Rotary switch for confirmation during Mitsubishi servicing. (This is normally set to "0".)
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1. EXPLANATION OF MODULE FUNCTIONS
1.24 HR576 Card

1.24 HR576 Card

[Block diagram]

RT-BUS

[Explanation of functions]

CPU
2-port RAM
controller
2-port
RAM SRAM

CC-Link

communication

controller

TE1l

The HR576 card functions as master/local station of CC-Link which is one of the field networks.

(Note) The ISP connector on the HR576 card cannot be used.

[Connector layout diagram]

SW5

L1 I C'—Dl
nnnonnnn 1L]r AN
o | JL_JL_JL | L ] o
1 | 1 | 1 | 1 |
L] | L_| [ | —ooooooog TEL FG
SW1 SW2 Sw3  Swa4 RED 3]
(X10) (X1) (B-RATE) (MODE) g
a
a
a
]
ISP
RTBUS
uuuuy uuuuy
(e} (o]
H /
A4
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1. EXPLANATION OF MODULE FUNCTIONS
1.24 HR576 Card

[Explanation of settings]

SW1(X10), SW2(X1) : Station No. setting switch

SW1 : Ten’s place of unit station No. is set. (Default setting : 0)
SW2 : One’s place of unit station No. is set. (Default setting : 0)

In remote net mode

Master station :0

Local station :1to 64

Standby master station :1to64

(If a value other than from “0” to “64” is set, the LED “SW” and “L ERR” are lit.)
In remote I/O net mode

Master station . 1 to 64 (Set final station No. of remote 1/O station)

(If “0” is set, the LED “PLM” is lit.)

SW3(B-RATE) : Baud rate setting switch

Unit baud rate is set. (Default setting : 0)

0 : 156kbps
: 625kbps
2 : 2.5Mbps
3 : 5Mbps
4 : 10Mbps
5t09 : Setting error (“SW” and “L ERR" are lit.)

SW4(MODE) : Mode setting switch

Unit operation state is set.
Master station Local station

0 : On-line (Remote net mode) Possible Possible

1 : On-line (Remote I/O net mode) Possible Impossible
2 : Off-line Possible Possible

3 : Circuit test 1 Possible Impossible
4 : Circuit test 2 Possible Impossible
5 : Parameter check test Possible Impossible
6 : Hardware test Possible Possible
7TtoF : Cannot be used.

SW5 : Condition setting switch

Operation condition is set. (Default setting : All OFF)

SW5-1 Station type OFF : Master station/local station
ON : Standby master station
SW5-2 Cannot be used. Always OFF
SW5-3 Cannot be used. Always OFF
SW5-4 Input data status from the station OFF : Clear
with data link trouble ON :Hold
SW5-5,6 No. of occupied stations SW5 SW6

OFF OFF :1 station
OFF ON . 2 stations
ON ON : 3 stations
ON OFF : 4 stations
SW5-7 Cannot be used. Always OFF
SW5-8 Cannot be used. Always OFF
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1. EXPLANATION OF MODULE FUNCTIONS
1.24 HR576 Card

[Explanation of LEDs]

SW5

O
LIOCORL || e~
L2 CJ CIR2

L3 CIR3 E“’
L4 R4 0
L5 RS || <
L6 R6 || ™
L7 CJR7 || M
LB R8 || (O~

LED

Status
Master station Local station
Name Function (Stand by master | (Stand by master
station) station)
When | During | When | During
normal | error | normal | error
L1 | RUN Lit : When the unit is normal Lit Not lit Lit Not lit

Not lit : When watch dog timer error

L2 | ERR. Communication state between this card Not lit Lit/ Not lit Lit /
and the station specified with the Flickers Flickers
parameter is displayed.

Lit : Communication error in all
stations

Flickers: Communication error in some
stations.

L3 | MST Lit : This card is set as master station. | Lit - Not lit -

L4 | SMST Lit : This card is set as standby Lit - Lit -

master station.

L5 | LOCAL Lit : This card is set as local station. Not lit - Lit -

L6 | CPUR/W | Lit : This card is communicating with | Lit Not lit Lit Not lit

NC CPU. (FROM/TQ)

L7 | LRUN Lit : Executing data link (Local station) | Lit Not lit Lit Not lit

L8 | L ERR. Lit : Communication error (This Not lit Lit/ Not lit Lit/

station) Flickers Flickers

Flickers: Setting of the switches was
changed during the power ON.

R1| E|SW Lit : Setting of the switches is error. Not lit Lit Not lit Lit
R2 | R| M/S Lit : A master station has already Not lit Lit - -
R existed on the same circuit.

R3 | O| PRM | Lit : Error in parameter Not lit Lit - -

R4 | R| TIME | Lit : Data link watch timer was Not lit Lit - -
worked.

R5 LINE | Lit : The cable has broken, or the Not lit Lit Not lit Lit
transmission path is influenced
by the noise.

R6 - - - -

R7 | SD Lit : During data transmission Lit Not lit Lit Not lit

R8 | RD Lit : During data reception Lit Not lit Lit Not lit
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2. TROUBLESHOOTING
2.1 List of Unit LEDs

2. TROUBLESHOOTING

2.1 List of Unit LEDs

(1) NC control section

O CBUS1 CBUS2 @

OPEN

= [©
DCIN @
DCouUT ENC2 —
PSEMG
BATALM Dwﬂ
e -
1 o) @O ] o
ﬂ WD NC NC NC CF11 ﬂ
ER LED SYS RST CF10
[Explanation of LEDs]
Status
Name Function Color Correspondence for
When normal | During error error
DCIN |24VDC input check Green Lit Not lit Check 24VDC voltage
| I I . . Repl I
DCOUT nternal output voltage Green Lit Not it eplace p.ower supply or
check control unit
PSEMG Externa! emergency stop Red Not lit Lit Check cause of emergency
status display stop
BATALM | Battery voltage drop (alarm) Red Not lit Lit Replace battery
System status displa . -
NcLp1 [ Pay - - - Contact the Mitsubishi
(7-segment software status) .
- - - Service Center
WDER | System error display Red Not lit Lit
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2. TROUBLESHOOTING
2.1 List of Unit LEDs

(2) Base I/O unit

Base I/O un

it

|\
CF31

©00000600000000000000
©00000600000000000000

o] O
0

©0000000000000000000
©0000000000000000000

=
=

=
H

CF32

°
So
o|led
=l|o
X|[g©o
w P
So
°

o

ENC1

0000
00000

Z

Eil

0000000000
©0000000 00

[fo

CF10

ol

CR31
— H H RIO2RIO1 DCIN [
24IN
E o Eo © RALlﬂ
oo oo 50UT
I rRAL2 T
AHIEE -
LB NG I
oV Al i
:] ol sl 122k O
ﬂ_l 1 ° O
[Explanation of LED functions]
Status
Name Function Color When During Correspondence for error
normal error
LED1 | 24IN |24VDC input check Green Lit Not lit | Check 24VDC voltage
(Dual- c icafi
ommunication error .
color : . . . Check each remote 1/O unit's
: .| RIO1 |display for rotary switch Red Not lit Lit . .
illumi- wCS1" setting stafi rotary switch station No.
nation) setting station
Internal output voltage . . Contact the Mitsubishi Service
LED2 50UT P 9 Green Lit Not lit
(Dual- check Center
color Communication error
; ; : . . . Check each remote I/O unit's
|Ilum|- RIO2 |display for rotary switch Red Not lit Lit rotary switch station No
nation) "CS2" setting station y '
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2. TROUBLESHOOTING
2.2 Troubleshooting

2.2 Troubleshooting

2.2.1 Confirmation of Trouble State

Confirm "when", "when doing what", and "what kind of" trouble occurred.

(1) When?

What time did the trouble occur?

(2) When doing what?

What was the NC operation mode?

During automatic operation .......... Program No., sequence No. and program details when the
trouble occurred.
During manual operation .............. What was the manual operation mode?

What was the operation procedure?
What were the previous and next steps?
What was the setting display unit screen?
Did the trouble occur during input/output operations?
What was the machine side state?
Did the trouble occur while replacing the tools?
Did hunting occur in the control axis?

(3) What kind of trouble?

What was displayed on the setting display unit's Alarm Diagnosis screen?
Display the Alarm Diagnosis screen, and check the alarm details.

What was displayed for the machine sequence alarm?

Is the CRT and LCD screen normal?

(4) How frequently?

When did the trouble occur? What was the frequency? (Does it occur when other machines are
operating?) If the trouble occurs infrequently or if it occurs during the operation of another
machine, there may be an error in the power voltage or the trouble may be caused by noise, etc.
Check whether the power voltage is normal (does it drop momentarily when other machines are
operating?), and whether noise measures have been taken.

Does the trouble occur during a specific mode?

Does the trouble occur when the overhead crane is operating?

What is the frequency in the same workpiece?

Check whether the same trouble can be repeated during the same operation.

Check whether the same trouble occurs when the conditions are changed.

(Try changing the override, program details, and operation procedures, etc.)

What is the ambient temperature?

(Was there a sudden change in the temperature? Was the fan at the top of the control unit
rotating?)

Is there any contact defect or insulation defect in the cables?

(Has any oil or cutting oil splattered onto the cables?)
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2. TROUBLESHOOTING
2.2 Troubleshooting

2.2.2 When in Trouble
If the system does not operate as planned or if there is any trouble in the operation, confirm the following
points and then contact the Mitsubishi Service Center.

— Examples of trouble —

» Nothing appears in the NC screen, LED, etc., even when the power ON button is pressed.

* The power turns OFF suddenly.

» Nothing appears on the NC screen, or the screen is completely white.

« The operation keys do not function. The NC screen appears but the operation board key input does
not function.

< Machining operation is not possible.
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2. TROUBLESHOOTING
2.2 Troubleshooting

(1) Problems related to the power supply

The power does not turn ON.

Cause Remedy

The power cord is disconnected or | Check the cable between the NC unit and the external
loose. power supply, and between the external power supply and
socket. Make sure that the cable is inserted securely.

Check that there are no wires broken in the cable. If broken,
replace the cable.

The door interlock is applied. If the control panel door is not completely closed, close it.
If the door interlock is applied even when the door is closed,
the door interlock circuit is damaged. Repair it.

There is a problem in the power |If the socket has a switch, turn the switch ON.
socket. Make sure that the specified power voltage and power
frequency is being output from the socket.

The external power supply is Check that the power can be turned ON with just the
faulty. external power supply.

Note) Depending on the external power supply being used,
the power may not turn ON in the no-load state, so
install a slight load and check.

The ON/OFF cable is short- Disconnect the ON/OFF cable and check that it is not
circuited. short-circuited. If short-circuited, replace the cable.

The external power supply's input | Check that the input voltage is within 200 to 230VAC +10 to
voltage is not as specified. —15%, 100 to 115VAC +10 to —15%, and 24VDC+5%.

The external power turns ON but the NC control power does not turn ON.

Cause Remedy

The external power supply output | Disconnect the cable between the NC unit and the external
is not correct. power supply, and check that the external power supply
output is normal.

Wire the cable between the NC unit and external power
supply, and check that the external power supply output is

normal.
The cable connected from the NC | Disconnect the cable connected to the peripheral device
unit to the peripheral device is one at a time and check that the power turns ON. Check that
short-circuited. there are no short-circuited cables.
There is a short circuit in the Remove the removable cards one at a time and check that
configuration card. the power turns ON.

Check that there are no short-circuited cards.

/\ CAUTION

& Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

& Incorrect connections may damage the devices, so connect the cables to the
specified connectors.

® 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.
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2. TROUBLESHOOTING
2.2 Troubleshooting

The power turns OFF.

Cause

Remedy

There is a problem in the power
socket.

Check whether the voltage fluctuates at certain time zones.
Check whether an instantaneous power failure has occurred.

A problem occurs when the
peripheral device starts operating.

Check whether the voltage drops instantaneously when the
peripheral device operation starts.

The HRO

81/HRO082/HR083 power card PSEMG (red) LED is lit.

Cause

Remedy

The emergency stop switch
connected to the EMG connector
is ON (A contact), or the EMG
connector is disconnected.

Set the emergency stop switch to the release (B contact)
state. Check the connection to the EMG connector.

The HRO

81/HR082/HR083 power card BATALM (red) LED is lit.

Cause

Remedy

The LED lights when the voltage
of the battery connected to the
HRO081/HR082/HR083 BAT
connector has dropped to 2.6V +
0.065V or less.

Refer to section 3.3.2 and replace the battery.

/\ CAUTION

Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

& Incorrect connections may damage the devices, so connect the cables to the

specified connectors.

® 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.
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2. TROUBLESHOOTING
2.2 Troubleshooting

(2) Problems when starting the system

The NC does not start up correctly.

Phenomenon Remedy

8 is displayed on the CPU card's
7-segment display NCLD1.

Check that the rotary switch NCSYS is set to 0. If not set to
0, set to 0 and restart.

E or F is displayed on the CPU
card's 7-segment display NCLD1.

Contact the Mitsubishi Service Center.

(3) Problems related to remote 1/O

The communication alarm LED RAL is lit.

Cause Remedy

The base I/O unit or remote 1/O
unit's communication cable (SH41)
is not connected.

The cable has broken wires or the
contact is defective.

Check the connection of the NC control section and remote
I/0 communication cable FO10 or the SH41 cable between
remote /O units.

Base I/O unit is faulty. Contact the Mitsubishi Service Center, and then replace.

The power supply system LED is not lit.

Phenomenon Remedy

The 24IN LED is not lit. (The input
power is not being supplied.)

Supply a +24V+5% voltage to the base I/O unit.

The 50UT LED is not lit.
(The input power is not within the

Check that the 24VDC input voltage is not +20V or less.
If the voltage is properly supplied, contact the Mitsubishi

tolerable range, or the internal Service Center.

power is faulty.)

/\ CAUTION

& Do not apply voltages other than those indicated in this manual on the connector.
Doing so may lead to destruction or damage.

& Incorrect connections may damage the devices, so connect the cables to the
specified connectors.

® 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.
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3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND MAINTENANCE
3.1 Maintenance Tools

3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND
MAINTENANCE

3.1 Maintenance Tools

(1) Measuring instruments
The following measuring instruments are used to confirm that the voltage is being supplied correctly
to the NC unit, to confirm that the wiring to the NC unit is correct, and to carry out simple
troubleshooting.

Table 3.1 Maintenance tools

Tool Condition Application
Tester To check that the wiring to the NC unit is correct
before turning the power ON.
AC voltmeter [Measure the AC power voltage. |To measures the AC power voltage being
The tolerable error is +2% supplied to the external 24VDC power supply
or less. unit.
DC voltmeter |Max. scale 30V. To measure the DC power voltage.
The tolerable error is £2% External power supply 24V (control section,
or less. machine input/output interface)
Battery voltage HR081/HR082/HR083 DC
output
Phase rotation To check the connection order of the AC 3-phase
meter input power supply.
Synchroscope General measurement and simple
troubleshooting

Note 1) Currently, a high-accuracy digital multi-meter is commonly used as a tester. This digital
multi-meter can be used as both an AC voltmeter and a DC voltmeter. When measuring a
minute current, a correct measurement may not be possible because of the digital
multi-meter's input impedance.

Note 2) A logic analyzer (sampling cycle 200MHz or more) is required for complicated
troubleshooting.

(2) Tools

Screwdriver (large, medium, small)
Radio pliers

3.2 Maintenance ltems

Maintenance is categorized into daily maintenance items (items to be carried at set intervals) and
periodic maintenance items (replacement of parts when life is reached).

Some parts will not function in a hardware manner when the life is reached, so these should be replaced
before the life is reached.

Table 3.2 List of maintenance items

Class Name Life Inspection/replacement |Remarks
Daily maintenance |[Escutcheon Once/two months
(Accordingly when dirty)
Periodic Battery Cumulative data |When battery voltage drop  [Refer to
maintenance (lithium battery) |holding time caution alarm occurs Section
45,000 hr (Guideline: approx. 5 years) |3.3.2 (1).
Cooling fan 30,000 hr Refer to left.
(control section)
Other consumable |Operation board |1,000,000 strokes | Refer to left.
parts (10° times)
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3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND MAINTENANCE
3.2 Maintenance ltems

3.2.1 Escutcheon

(1) Cleaning the escutcheon
1) Keep the rear side of the escutcheon as clean as possible.
2) Wipe the escutcheon with a soft, clean, dry cloth. If cleaning is still required, put some neutral
detergent on a cloth and wipe. Do not use alcohol, thinner, etc.

3.2.2 LCD Panel
(1) Handling the LCD panel

(a) Precautions for use
1) The polarizing plate (display surface) of the LCD panel surface can be easily scratched, so be
careful during handling.
2) Glass is used in the LCD panel. Be careful not to drop the LCD panel or allow it to hit hard
objects, as the glass may chip or break.
3) The polarizing plate may be stained or discolored if drops of water, etc., adhere to it for long
periods, so be sure to wipe off any moisture immediately.
4) Wipe off any dirt, dust, etc., on the polarizing plate using absorbent cotton or other soft cloth.
5) A CMOS LSl is used in the LCD panel, so be careful of static electricity when handling.
6) Never disassemble the LCD panel. Doing so will damage the panel.
(b) Precautions for storage
1) Do not store the LCD panel in locations having a high temperature or humidity. (Store within the
storage temperature range.)
2) When storing the LCD panel as an individual unit, be sure that other objects do not touch or hit
the polarizing plate (display surface).
3) When storing the LCD panel for long periods, be sure to store in a dark place away from
exposure to direct sunlight or fluorescent light.

(2) Other precautions for use

(a) Backlight life
The life of the backlight is 25,000 hours for the 7.2-type, 40,000 hours for the 8.4-type and 25,000
hours for the 10.4-type when used at 25°C. (Time for luminance to drop to 50% of the initial value.)
The backlight life is dependent on the temperature. The life tends to be shorter when used
continuously at lower temperatures.
If not using the screens for a long time, turn all screens off to prevent deterioration of the backlight.

(b) Luminance start
Due to the characteristics of the backlight, the luminance could drop slightly at lower temperatures. It will
take approx.10 to 15 minutes for the luminance to reach the rated value after the power is turned ON.

(c) Unevenness, luminescent spots and irregularities
Uneven brightness, small luminescent spots or small dark spots (irregularities) may appear on LCD,
but this is not a fault.

(d) Contrast
The contrast of STN method LCD panels changes with temperature fluctuation. If this happens and
the panel is difficult to see, open the operation box door and adjust the contrast with the contrast
adjustment potentiometer on the LCD signal interface PCB.

(3) Replacing the backlight

The backlight can be replaced by the user, but replacement should be commissioned to the
Mitsubishi Service Center.

3.2.3 ATA Memory Card

(1) Handling the PCMCIA card
The general handling methods for the PCMCIA card are described below.
Refer to the instruction manual of the PCMCIA card used for details.

(a) Precautions for use
1) Insert the card in the correct direction.
2) Do not touch the connector area with the hands or metal.
3) Do not apply excessive force to the connector area.
4) Do not subject the card to bending or strong impacts.
5) Do not open the cover or disassemble the card.
6) Do not use the card in dusty locations.

(b) Precautions for storage
1) Do not store the card in locations having a high temperature or humidity.
2) Do not store the card in dusty locations.
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3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND MAINTENANCE
3.3 Replacement Methods

3.3 Replacement Methods
3.3.1 Cable

If the cable is replaced without turning the power OFF, the normal unit or peripheral devices could be
damaged, and risks could be imposed.
Disconnect each cable with the following procedures.
a) For the following type of connector, press the tabs with a thumb and forefinger in the direction of the
arrow, and pull the connector off.

(1) Press
(1) Press
N

i
J

() Pull

(1) Press
= [T

View from above

(1) Press
(2) Pull
\
[T
) Pul ﬁ

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

/\ CAUTION

® Do not connect the cable by pulling on the cable wire.
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3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND MAINTENANCE
3.3 Replacement Methods

b) For a flat cable type connector with latches, open the latches in the directions of the arrows, and
pull the connector off.

(1) Open

<

Iﬁ
(2) Pull E ’

@

c) For aflat cable type connector without latches, hold the connector with a thumb and forefinger, and
pull the connector off.

(1) Hold with thumb and forefinger.

() Pull

d) For the screw fixed type connector, loosen the two fixing screws, and pull the connector off.
(1) Loosen

(1) Loosen OZ'
©

© ©

() Pull

() Pull

/\ CAUTION

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

® Do not connect the cable by pulling on the cable wire.
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3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND MAINTENANCE
3.3 Replacement Methods

3.3.2 Durable Parts
(1) Control unit battery

All data, such as the parameters and machining programs that need to be backed up when the
power is turned OFF, are saved by a lithium battery installed in the control unit's battery holder.

Battery .....cccccoviiiiiiiieeneenn, With ER6 connector (Toshiba with Mitsubishi specifications)

Initial battery voltage ........... 3.6V

Voltage at which voltage ..... 2.8V (Battery voltage drop caution alarm screen display)

drop is detected 2.6V (Battery voltage drop warning alarm screen display + control
section LED display)

Battery cumulative data ....... 45,000 hours (At room temperature. The life will be shorter if the

holding time temperature is high.)

Battery life ......cccoocvveeeinnnnn. Approx. 5 years (from date of battery manufacture)

Discharge current ................ 40pA or less

(Replace the battery when the battery voltage drop caution alarm appears on the NC screen. The
internal data could be damaged if the battery voltage drop warning alarm appears.)

a) Replacement procedures
Always replace the battery with the control section (machine) power turned OFF.
Complete the replacement within 30 minutes after turning the power OFF. (If the battery is not
connected within 30 minutes, the data being backed up will be destroyed.)

1) Turn the control section (machine) power OFF.

2) Open the electric cabinet door, and confirm that the control unit LED, 7-segment display, etc.,
are all OFF.

3) If an extension unit is mounted, and a cable is connected to the front of the control section,
disconnect the cable.

4) Open the front cover of the control section by pulling on the right side of the door (the side
without fixing screws).

5) Remove the battery from the battery holder.

6) Pull the connector connected to the battery out from the BAT connector on the control section
HR081/HR082/HR083 power supply PCB.

7) Replace the battery with the new one. Insert the connector connected to the new battery into
the BAT connector on the control section HR081/HR082/HR083 PCB. Pay attention to the
connector orientation, being careful not to insert backwards.

8) Fit the battery into the battery holder.

9) Close the front cover of the control section. At this time, confirm that the cover is closed by
listening for the "click” sound when the latch catches.

10) Close the door of the electric cabinet.

HR081/082/HR083

BAT connector
Connection connector
Battery holder
Battery

Control section

Front cover

Open the front cover

of the control section.

Precautions for handling battery

« Always replace the battery with the same type.
* Do not disassemble the battery.

* Do not place the battery in flames or water.

* Do not pressurize and deform the battery.

* This is a primary battery so do not charge it.

* Dispose of the spent battery as industrial waste.
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3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND MAINTENANCE
3.3 Replacement Methods

(2) External battery unit battery

When the external battery unit (FCU6-BT4D1) is used, the data, such as the parameters and
machining programs, which needs to be backed up when the power is turned OFF, is held by the
lithium battery mounted on the external battery unit. The external battery unit is provided with one
AA battery (ERG6) for the control unit, and four AA batteries (ER6-B4D-01) for the servo drive unit.
The control unit battery is the same as the battery mounted on the control unit. The servo drive unit
battery's characteristics, such as the holding time, differs according to the servo drive unit
configuration, so refer to the servo drive unit manual.

Battery unit: FCU6-BT4D1

_—1 To NC control unit
] ‘J__J_ @
(¢] ®
‘ : SH21 70 feed axis servo
- drive unit
Servo battery
‘ | | = D SHZlE]TO auxiliary axis servo
‘ ’ ‘ i drive unit
L
—
s J_L r CRO5
) @ @ |- -HRO71 B @]: F240
‘ INC battery | ST
: * Provide an allowance in the cable wiring so that
_:H the battery unit can be pulled out during replacement.
Unit type . FCU6-BT4D1

Replacement part type : For NC control unit
ER6 BKO-NC2157HO01 (single battery replacement)
For servo drive unit
ER6-B4D-01 BKO-NC2151H06 (PCB unit replacement)

(a) NC side battery replacement procedures

Always replace the external battery unit's battery with the control section (machine) power
turned ON. (This is because there is no need to open the machine's electric cabinet door.)

1) Remove the four screws on the front cover, and pull the external battery unit out.

2) Remove the two screws on the cable relay PCB HR071, and remove the HRO71A card.

3) Remove the battery (ER6) from the battery holder.

4) Pull the connector connected to the battery from the BAT connector on the cable relay PCB
HRO71.

5) Replace the battery with a new one. Insert the connector connected to the new battery to the
BAT connector on the cable relay PCB HRO71. Pay attention to the connector orientation,
being careful not to insert backwards.

6) Fit the battery into the battery holder.

7) Fix the cable relay PCB HR071 onto the external battery unit, and insert and fix the external
battery unit into the electric cabinet.

(b) Servo drive unit side battery replacement procedures

The absolute position data is backed up with the feed axis servo drive unit and auxiliary axis
servo drive unit systems. Thus, if the battery voltage drop warning occurs in either the feed axis
servo drive unit or auxiliary axis servo drive unit, the battery (ER6-B4D-01) must be replaced.
The battery (ER6-B4D-01) is an assembled battery PCB type. The battery is replaced with the
amplifier control power ON in the same manner as the control section replacement procedures.
If the battery voltage drop warning occurs, do not turn the servo drive unit control power OFF.
(There is no need to turn ON the main circuit power or cancel the emergency stop.)

/A\CAUTION

O ifthe battery voltage drop warning alarm occurs, the programs, tool data and parameters
could be damaged. Thus, reload each data with the input/output device after replacing the
battery.

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

/\ Dispose the spent battery according to local laws.
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3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND MAINTENANCE
3.3 Replacement Methods

3.3.3 Control Unit
(1) Control unit

a) Replacement procedures
Always replace the control unit with the machine power turned OFF.

1) Check that the machine power is turned OFF. (If the power is not OFF, turn it OFF.)

2) Open the electric cabinet door.

3) Disconnect all cables connected to the control unit.

4) Remove the screws fixing the control unit onto the control unit installation fitting, and remove the
control unit from the control unit installation fitting. (Loosen the two lower fixing screws first, and
then remove the two upper fixing screws while supporting the unit with a hand. Then lift the unit
upward and off. The two lower fixing screws do not need to be removed.)

5) Replace with a new control unit, and fix the control unit onto control section installation fitting
with the fixing screws.

6) Connect all cables connected to the control unit. (Connect the cables to the designated
connectors.)

7) Check the cables and wires for connection leaks, faulty connections, etc., then close the electric
cabinet door.

Control unit installation fitting\

Fixing screws (4 screws)

/\ CAUTION

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
Do not replace the control unit while the power is ON.

A Do not connect or disconnect the connection cables between each unit while the power
is ON.
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3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND MAINTENANCE
3.3 Replacement Methods

(2) Base I/O unit
The base /0O unit is generally installed on the electric cabinet side.

a) Replacement procedures
Always replace the base 1/O unit with the machine power turned OFF.

1)
2)
3)
4)

5)
6)

7

Check that the machine power is turned OFF. (If the power is not OFF, turn it OFF.)

Open the electric cabinet door.

Disconnect all cables connected to the base 1/O unit.

Remove the screws fixing the base I/O unit to the electric cabinet, and remove the base I/O unit
from the electric cabinet.

(Loosen the two lower fixing screws first, and then remove the two upper fixing screws while
supporting the unit with a hand. Then lift the unit upward and off. The two lower fixing screws do
not need to be removed.)

Replace with a new base 1/0O unit, and fix the unit onto the electric cabinet with the fixing screws.
Connect all cables connected to the base I/O unit. (Connect the cables to the designated
connectors.)

Check the cables and wires for connection leaks, faulty connections, etc., then close the electric
cabinet door.

Electric cabinet
\ \ / Base I/O unit

m Q
O N —
Y
Al @\
\b e

QQIQ

Fixing screws (4 screws)

/\ CAUTION

A

A\
A

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.

Do not replace the base I/O unit while the power is ON.

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

3.3.4 Con

trol PCB

(1) Control section power supply PCB (HR081/HR082/HR083)

The
gen

control section power supply PCB is supplied with 24VDC from an external source. This PCB
erates the DC voltage required for each control PCB in the control section.

a) Replacement procedures
Always replace the control section power supply PCB with the machine power turned OFF.
A battery for backing up the memory is mounted on the control section power supply PCB, so as
with the battery, replace the control section power supply PCB within 30 minutes.

1)
2)

3)
4)

5)
6)
7)
8)

9)

10)
11)

12)

Confirm that the machine power is OFF. (If the power is not OFF, turn it OFF.)

Open the electric cabinet door, and confirm that the control unit LED, 7-segment display, etc.,
are all OFF.

Disconnect all cables connected to the control section power supply PCB.

If an extension unit is mounted, and a cable is connected to the front of the control section,
disconnect the cable.

Open the front cover of the control section by pulling on the right side of the door (the side
without fixing screws).

While holding the front upper and lower sections of the control section power supply PCB with
both hands, pull out the PCB from the control section.

Remove the battery from the control section power supply PCB that was removed from the
control section.

Replace the battery with the new one. Insert the connector connected to the new battery into
the BAT connector on the HR080O control section PCB.

Install the control section power supply PCB into the control section. (Align the control section
power supply PCB with the PCB fixing guides on the inner side of the control section case, and
then install.)

Connect all cables that were connected to the control section power supply PCB. (Connect all
cables to the designated connectors.)

Close the front cover of the control section. At this time, confirm that the cover is closed by
listening for the "click" sound when the latch catches.

Close the door of the electric cabinet.
Control section case
Control section . .
power supply PCB PCB fixing guides
Control section __

/::)ntrol section case

Control section power supply PCB

BAT connector

Open the front cover
of the control section.

Battery holder

Front cover

/\ CAUTION

A

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
Do not replace the base I/O unit while the power is ON.

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

(2) Expansion PCB
The expansion PCB is used to expand the system for adding a serial port, etc. (Refer to the |
Connection Manual, Section 2.1 for information related to expansion PCB types and functions.)
Up to two expansion PCBs can be added. The PCBs are mounted in the RT #1/#2 slots on the right
side of the control section power supply PCB.

a) Replacement procedures
Always replace the expansion PCB with the machine power turned OFF.

1) Confirm that the machine power is OFF. (If the power is not OFF, turn it OFF.)

2) Open the electric cabinet door, and confirm that the control unit LED, 7-segment display, etc.,
are all OFF.

3) Disconnect all cables connected to the control unit and expansion PCB.

4) Open the front cover of the control section as shown in the drawing below.

5) While holding the front upper and lower sections of the expansion PCB with both hands, pull
out the PCB from the control section.

6) Replace with the new expansion PCB. If the PCB has setting locations, set to the same
settings as the old PCB.

7) Install the expansion PCB into the slot in which the old PCB was mounted.
(Align the expansion PCB with the PCB fixing guides on the inner side of the control section
case, and then install.)

8) Close the front cover of the control section.

9) Connect all cables that were connected to the control unit and expansion PCB.
(Connect all cables to the designated connectors.)

10) Close the door of the electric cabinet.

Control section case

"

Expansion PCB mounting slot

Expansion PCB < PCB fixing guides

/:ontrol section case

Open the front cover
of the control section.

Front cover

/\ CAUTION

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
Do not replace the base I/O unit while the power is ON.

A Do not connect or disconnect the connection cables between each unit while the power
is ON.
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3.3 Replacement Methods

3.3.5 Memory Cassette
(1) HR4AOO

The memory cassette is a PCB used to store user PLC and machining programs, and is installed on
the CBUS#2 connector of the control section.

a) Replacement procedures
Always replace the memory cassette with the machine power turned OFF.
Before replacing RAM-type memory cassettes, always make a backup of the memory to be
replaced using an external I/0 device, etc. Then, re-input the details after replacing the memory
cassette.

Confirm that the control unit power is OFF.

(1) Open the control unit cover from the right side.

(2) While holding the top and bottom of the memory cassette with a thumb and forefinger, pull
out the memory cassette from the control section.

(3) Install the new memory cassette in the control section.
Install by carrying out steps (1) and (2) in reverse (2) — (1) order.
(Align the memory cassette with the cassette fixing guides on the NC control case.)

Cassette guides

I

|:UD|9
—]

YIS xbdFNOQ0
3TT98Y0 AWD o C

Enlarged view

CBUS#1 CBUSH?2 /
_

*»x7HH-9NO4|

Memory
cassette

3113SVO AHOWIN

0T086"H3S

S g5
RN flelime
\ Tl g
N\ [
N\ N Control section case
AN
Memory N
L cassette

(2) Pull out the memory cassette.
Front cover

(1) Open the front cover of the control section.

/\ CAUTION

Incorrect connections may damage the devices, so connect the cables to the specified
connectors.
Do not replace the memory cassette while the power is ON.

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

Be careful that metal cutting chips, etc., do not come into contact with the connector

> > B P
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3.3 Replacement Methods

3.3.6 High-speed Program Server

(1) High-speed program server unit (FCU6-EP203-1)
The high-speed program server is configured of the HR831 and HR832 cards and an F150 cable. It
is replaced as a unit.

a) Replacement procedures
Turn the machine power OFF before replacing the high-speed program server unit.

Control section

AT TP
Front cover ]
Open the control /;
section's front cover.

|

) o] e—

\
L
2
om0
|

EXTPCI connector
F150 cable IC card interface PCB

Va / Y. (HR831)

PCB fixing claw

t\

j High-speed

program server unit
(FCUB-EP203-1)
l.__
- =T
£ /

. ) . Ethernet interface PCB
High-speed program server unit storage section (HR832)

(enlarged view)

/\ CAUTION

Incorrect connections will cause device damage, so always connect the cable to the
specified connector.

A Do not replace the high-speed program server unit while the power is ON.
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Feb. 1998
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Oct. 1999
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EMC Directives measures were added to Appendix 4.

Explanation of high-speed program server function was added.
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The above related cards were added to the module function explanations in the
maintenance explanation.
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BNP-B2183E
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Explanation of control unit was reviewed.
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No. of pulses per rotation was added to explanation on manual pulse generator.
Explanations of communication terminals were reviewed.
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MODEL, MODEL CODE, and Manual No. were added on the back cover.
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The order of chapters were changed.
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FCUG6-KB021/031 were added.
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e "Appendix 6. TRANSPORTATION RESTRICTIONS FOR LITHIUM BATTERIES" was
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e "1.22 HR213 Card" was added in "Il MAINTENANCE MANUAL".

¢ "Global service network" was added.

e Errors corrected and expressions changed.




Global service network

NORTH AMERICA FA Center CHINA FA Center

EUROPEAN FA Center KOREAN FA Center
°
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ASEAN FA Center
HONG KONG FA Center
TAIWAN FA Center
North America FA Center (MITSUBISHI ELECTRIC AUTOMATION INC.) ASEAN FA Center (MITSUBISHI ELECTRIC ASIA PTE. LTD.)
Illinois CNC Service Center Singapore CNC Service Center
500 CORPORATE WOODS PARKWAY, VERNON HILLS, IL. 60061, U.S.A. 307 ALEXANDRA ROAD #05-01/02 MITSUBISHI ELECTRIC BUILDING SINGAPORE 159943
TEL: +1-847-478-2500 (Se FAX: +1-847-478-2650 (Se TEL: +65-6473-2308 FAX: +65-6476-7439
California CNC Service Center Thailand MITSUBISHI CNC Agent Service Center (F. A. TECH CO., LTD)
5665 PLAZA DRIVE, CYPRESS, CA. 90630, U.S.A. 898/19,20,21,22 S.V. CITY BUILDING OFFICE TOWER 1 FLOOR 12,14 RAMA IIl RD BANGPONGPANG,
TEL: +1-714-220-4796 FAX: +1-714-229-3818 YANNAWA, BANGKOK 10120. THAILAND
Georgia CNC Service Center TEL: +66-2-682-6522 FAX: +66-2-682-6020
2810 PREMIERE PARKWAY SUITE 400, DULUTH, GA., 30097, U.S.A. Malaysia MITSUBISHI CNC Agent Service Center
TEL: +1-678-258-4500 FAX: +1-678-258-4519 (FLEXIBLE AUTOMATION SYSTEM SDN. BHD.)
New Jersey CNC Service Center 60, JALAN USJ 10/1B 47620 UEP SUBANG JAYA SELANGOR DARUL EHSAN MALAYSIA
200 COTTONTAIL LANE SOMERSET, NJ. 08873, U.S.A. TEL: +60-3-5631-7605 FAX: +60-3-5631-7636
TEL: +1-732-560-4500 FAX: +1-732-560-4531 JOHOR MITSUBISHI CNC Agent Service Satellite
Kentucky CNC Service Satellite (FLEXIBLE AUTOMATION SYSTEM SDN. BHD.)
8025 PRODUCTION DRIVE, FLORENCE, KY., 41042, U.S.A. NO. 16, JALAN SHAHBANDAR 1, TAMAN UNGKU TUN AMINAH, 81300 SKUDAI, JOHOR MALAYSIA
TEL: +1-859-342-1700 FAX: +1-859-342-1578 TEL: +60-7-557-8218 FAX: +60-7-557-3404
Michigan CNC Service Satellite Indonesia MITSUBISHI CNC Agent Service Center
2545 38TH STREET, ALLEGAN, MI., 49010, U.S.A. (PT. AUTOTEKNINDO SUMBER MAKMUR)
TEL: +1-847-478-2500 FAX: +1-269-673-4092 WISMA NUSANTARA 14TH FLOOR JL. M.H. THAMRIN 59, JAKARTA 10350 INDONESIA
Ohio CNC Service Satellite TEL: +62-21-3917-144 FAX: +62-21-3917-164
62 W. 500 S., ANDERSON, IN., 46013, U.S.A. India MITSUBISHI CNC Agent Service Center (MESSUNG SALES & SERVICES PVT. LTD.)
TEL: +1-847-478-2608 FAX: +1-847-478-2690 B-36FF, PAVANA INDUSTRIAL PREMISES M.1.D.C., BHOASRI PUNE 411026, INDIA
Texas CNC Service Satellite TEL: +91-20-2711-9484 FAX: +91-20-2712-8115
1000, NOLEN DRIVE SUITE 200, GRAPEVINE, TX. 76051, U.S.A. BANGALORE MITSUBISHI CNC Agent Service Satellite
TEL: +1-817-251-7468 FAX: +1-817-416-1439 (MESSUNG SALES & SERVICES PVT. LTD.)
Canada CNC Service Center S 615, 6TH FLOOR, MANIPAL CENTER, BANGALORE 560001, INDIA
4299 14TH AVENUE MARKHAM, ON. L3R 0J2, CANADA TEL: +91-80-509-2119 FAX: +91-80-532-0480
TEL: +1-905-475-7728 FAX: +1-905-475-7935 Delhi MITSUBISHI CNC Agent Parts Center (MESSUNG SALES & SERVICES PVT. LTD.)
Mexico CNC Service Center 1197, SECTOR 15 PART-2, OFF DELHI-JAIPUR HIGHWAY BEHIND 32ND MILESTONE GURGAON
MARIANO ESCOBEDO 69 TLALNEPANTLA, 54030 EDO. DE MEXICO 122001, INDIA
TEL: +52-55-9171-7662 FAX: +52-55-9171-7698 TEL: +91-98-1024-8895 FAX:
Monterrey CNC Service Satellite Philippines MITSUBISHI CNC Agent Service Center
ARGENTINA 3900, FRACC. LAS TORRES, MONTERREY, N.L., 64720, MEXICO (FLEXIBLE AUTOMATION SYSTEM CORPORATION)
TEL: +52-81-8365-4171 FAX: +52-81-8365-4171 UNIT No.411, ALABAMG CORPORATE CENTER KM 25. WEST SERVICE ROAD SOUTH SUPERHIGHWAY,
Brazil MITSUBISHI CNC Agent Service Center ALABAMG MUNTINLUPA METRO MANILA, PHILIPPINES 1771
(AUTOMOTION IND. COM. IMP. E EXP. LTDA.) TEL: +63-2-807-2416 FAX: +63-2-807-2417
ACESSO JOSE SARTORELLI, KM 2.1 18550-000 BOITUVA — SP, BRAZIL Vietnam MITSUBISHI CNC Agent Service Center (SA GIANG TECHNO CO., LTD)
TEL: +55-15-3363-9900 FAX: +55-15-3363-9911 47-49 HOANG SA ST. DAKAO WARD, DIST.1 HO CHI MINH CITY, VIETNAM
TEL: +84-8-910-4763 FAX: +84-8-910-2593
European FA Center (MITSUBISHI ELECTRIC EUROPE B.V.)
Germany CNC Service Center China FA Center (MITSUBISHI ELECTRIC AUTOMATION (SHANGHAI) LTD.)
GOTHAER STRASSE 8, 40880 RATINGEN, GERMANY China CNC Service Center
TEL: +49-2102-486-0 FAX:+49-2102486-591 2/F., BLOCK 5 BLDG.AUTOMATION INSTRUMENTATION PLAZA, 103 CAOBAO RD.  SHANGHAI 200233,
South Germany CNC Service Center CHINA
KURZE STRASSE. 40, 70794 FILDERSTADT-BONLANDEN, GERMANY TEL: +86-21-6120-0808 FAX: +86-21-6494-0178
TEL: +49-711-3270-010 FAX: +49-711-3270-0141 Shenyang CNC Service Center
France CNC Service Center TEL: +86-24-2397-0184 FAX: +86-24-2397-0185
25, BOULEVARD DES BOUVETS, 92741 NANTERRE CEDEX FRANCE Beijing CNC Service Satellite
TEL: +33-1-41-02-83-13 FAX: +33-1-49-01-07-25 9/F, OFFICE TOWER1, HENDERSON CENTER, 18 JJANGUOMENNEI DAJIE, DONGCHENG DISTRICT,
Lyon CNC Service Satellite BEIJING 100005, CHINA
TEL: +86-10-6518-8830 FAX: +86-10-6518-8030
U.K CNC Service Center China MITSUBISHI CNC Agent Service Center
TRAVELLERS LANE, HATFIELD, HERTFORDSHIRE, AL10 8XB, U.K. (BEIJING JIAYOU HIGHTECH TECHNOLOGY DEVELOPMENT CO.)
TEL: +44-1707-282-846 FAX:-44-1707-278-992 RM 709, HIGH TECHNOLOGY BUILDING NO.229 NORTH SI HUAN ZHONG ROAD, HAIDIAN DISTRICT ,
Italy CNC Service Center BEIJING 100083, CHINA
ZONA INDUSTRIALE VIA ARCHIMEDE 35 20041 AGRATE BRIANZA, MILANO ITALY TEL: +86-10-8288-3030 FAX: +86-10-6518-8030
TEL: +39-039-60531-342 FAX: +39-039-6053-206 Tianjin CNC Service Satellite
Spain CNC Service Satellite RM909, TAIHONG TOWER, NO220 SHIZILIN STREET, HEBEI DISTRICT, TIANJIN, CHINA 300143
CTRA. DE RUBI, 76-80 -APD0.420 08190 SAINT CUGAT DEL VALLES, BARCELONA SPAIN TEL: -86-22-2653-9090 FAX: +86-22-2635-9050
TEL: +34-935-65-2236 : Shenzhen CNC Service Satellite
Turkey MITSUBISHI CNC Agent Service Center RMO02, UNIT A, 13/F, TIANAN NATIONAL TOWER, RENMING SOUTH ROAD, SHENZHEN, CHINA 518005
(GENEL TEKNIK SISTEMLER LTD. STI.) TEL: +86-755-2515-6691 FAX: +86-755-8218-4776
DARULACEZE CAD. FAMAS IS MERKEZI A BLOCK NO.43 KAT2 80270 OKMEYDANI ISTANBUL, Changchun Service Satellite
TURKEY TEL: +86-431-50214546 FAX: +86-431-5021690
TEL: +90-212-320-1640 FAX: +90-212-320-1649 Hong Kong CNC Service Center
Poland MITSUBISHI CNC Agent Service Center (MPL Technology Sp. z. 0. 0) UNIT A, 25/F RYODEN INDUSTRIAL CENTRE, 26-38 TA CHUEN PING STREET, KWAI CHUNG, NEW
UL SLICZNA 34, 31-444 KRAKOW, POLAND TERRITORIES, HONG KONG
TEL: +48-12-632-28-85 FAX: TEL: +852-2619-8588 FAX: +852-2784-1323
Wroclaw MITSUBISHI CNC Agent Service Satellite (MPL Technology Sp. z. 0. 0)
UL KOBIERZYCKA 23, 52-315 WROCLAW, POLAND Taiwan FA Center (MITSUBISHI ELECTRIC TAIWAN CO., LTD.)
TEL: +48-71-333-77-53 FAX: +48-71-333-77-53 Taichung CNC Service Center
Czech MITSUBISHI CNC Agent Service Center NO.8-1, GONG YEH 16TH RD., TAICHUNG INDUSTIAL PARK TAICHUNG CITY, TAIWAN R.O.C.
(AUTOCONT CONTROL SYSTEM SR.O. ) TEL: +886-4-2359-0688 FAX: +886-4-2359-0689
NEMOCNICNI 12, 702 00 OSTRAVA 2 CZECH REPUBLIC Taipei CNC Service Satellite
TEL: +420-596-152-426 FAX: +420-596-152-112 TEL: +886-4-2359-0688 FAX: +886-4-2359-0689
Tainan CNC Service Satellite
TEL: +886-4-2359-0688 FAX: +886-4-2359-0689

Korean FA Center (MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD.)
Korea CNC Service Center
DONGSEO GAME CHANNEL BLDG. 2F. 660-11, DEUNGCHON-DONG KANGSEO-KU SEOUL, 157-030
KOREA
TEL: +82-2-3660-9607 FAX: +82-2-3663-0475
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