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Connection between Devices 

This manual describesthespecificationsforconnecting YASNAC J300 
with machines, machine interfaces and external equipment. 

Necessary connections to be provided by the machine tool builder dif- 

fer depending on the type of the CNC cabinet supplied by Yaskawa. 

Make additions or deletions of connections in accordance with the 

combination for standard cabinets and integrated units. 

The programmable controller system (hereafter called PLC) is 

installed in the YASNAC J300 CNC cabinet. For details of the PLC, re- 
fer to YASNAC J300 PLC Programming Manual (SIE-C843-13.1). 

YASKAWA ELECTRIC CORPORATION 

I General Precautions 

l Some drawings in this manual are shown with the protective cover or shields re- 
moved, in order to describe the detail with more clarity. Make sure all covers and 
shields are replaced before operating this product. 

l This manual may be modified when necessary because of improvement of the 
product, modification, or changes in specifications. 
Such modification is made as a revision by renewing the manual No. on the front 
cover. 

l To order a copy of this manual, if your copy has been damaged or lost, contact 
your Yaskawa representative. 

0 Yaskawa is not responsible for any modification of the product made by the user 
since that will void our guarantee. 



NOTES FOR SAFE OPERATION 

Read this manual thoroughly before installation, operation, maintenance or inspec- 
tion of the YASNAC 5300. 

The functions and performance as an CNC machine tool are not determined only by 
an CNC unit itself. Before the operation, read thoroughly the machine tool builder’s 
documents relating to the machine tool concerned. 

In this manual, the Notes for Safe Operation are classified as “WARNING” or 
“CAUTION”. 

1 A WARNING 1 

Indicates a potentially hazardous situation which, if not avoided, could result in death 
or serious injury to personnel. 

Symbol A 1s used in labels attached to the product. 

/ ACAUTION 1 
Indicates a potentially hazardous situation which, if not avoided, may result in minor 
or moderate injury to personnel and damage to equipment. 

It may also be used to alert against unsafe pradices. 

Even items described in A CAUTION may result in a vital accident in some situa- 

tions. In either case, follow these important notes. 

Please note that symbol mark used to indicate caution differs between 
IS0 and JIS. 

IS0 I JIS 

In this manual, symbol mark stipulated by IS0 is used. 

On products, caution symbol marks of IS0 and JIS are used in labels. 
Please follow the same safety instructions concerning caution. 
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1. Transport Precautions 

A CAUTION 
l Do not lift the cable when moving the product. 

Failure to observe this caution may lead to personal injury or product failure. 

l Do not move the product in a place subject to rain, water drops, harmful gases or 
liquids. 
Failure to observe this caution may result in personnel accident or product failure. 

2. Storage Precautions 

A CAUTION 
l Do not store the product in a place subject to rain, water drops, harmful gases or 

liquids. 
Failure to observe this caution may result in product failure. 

l Select a storage area indoors that is clean and meets the following temperature 
and humidity conditions. 
Failure to observe this caution may result in product failure. 
*Ambient temperature : -20 “C to 60 “C (-4 “F to 140 “F) 
l Relative humidity : 10% to90% 

3. Installation Precautions 

A CAUTION 
l When installing the product, avoid shutting the intake port or the exhaust port. 

Also avoid foreign matter from entering the device. 
Failure to observe this caution may lead to fire or product failure. 

l Avoid strong impact during installation. 
Failure to observe this caution may result in product failure. 

l Set the power line capacity higher than the power consumption of the device. 
Failure to observe this caution may result in product malfunction. 
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A CAUTION 
l The current capacity of 24 VDC external power unit for input /output contacts is 

determined by the number of contact points to be used. When the current ca- 
pacity is low, install an additional external power unit. 

l Rust preventive has been applied to the shaft end and the flange surface of the 
motor, so remove it by wiping with a clean cloth before installing the device. 

l When connecting the motor shafl to a driven machine, make sure that they are 
centered accurately to prevent vibration. 
Failure to observe this caution may lead to vibration causing product failure or personal 
injury. 

l Design and install the box in accordance with the following. 
Failure in box such as electriccontrol panel may result in product failure or malfunction. 

1. Use an airtight enclosure. 
2. Limit the average temperature increase of internal air within the enclosure to under 

10 “C! (50 OF) compared to the ambient temperature. 
3. Use a fan to circulate air in order to improve the cooling efficiency of a closed en- 

closure and to prevent abnormal temperature rise. 
4. Seal the cable inlet, door, etc. completely. 
5. CRTdisplay attracts airborne particles because of its high voltage and may result in 

malfunction, therefore, provide a structure to prevent the entry of such particles. 
6. In the CPU unit, various units and printed circuit boards, dust in the air may result in 

malfunction, therefore, make structures to prevent the entry of dust. 
7. install packing on the cable inlet, doors, back covers, etc. to eliminate gaps or 

openings. 

I 

8. AmbientmagneticfieldmaycausescreenfluctuationsoftheCRTdisplay, therefore, 
prevent this by layout and magnetism shield. 
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A CAUTION 
l Install various units in accordance with the following. 

Failure to observe this caution may result in product failure or malfunction. 

1. Mount the servo unit vertically with screws or bolts. 
2. The servo unit will generate heat, therefore, install it with adequate clearance around 

it. 
3. In order to reduce the internal loss causing heat generation, arrange the cooling 

fin of the servo unit outside the enclosure so that the fin is exposed to the external 
atmosphere. 

4. When circulating air inside the enclosure, do not blow air directly onto the servo unit 
(in order to prevent dust contamination). 

5. Regenerating resistor will generate heat, therefore, install it away from devices that 
may be affected by heat. 

6. Arrange unitsso that maintenance, inspection or change of parts may be made easily. 

4. Wiring Precautions 

A CAUTION 
) Correct and precise wiring should be performed by qualified, authorized personnel 

only. 
Failure to observe this caution may result in electric shock, fire, or malfunction. 

1 Never connect a 3-phase power supply to motor output terminals “U, V, and w” 
of the drive unit. 
Otherwise, the device may be damaged. 

1 Select the type of wire and its size according to your requirement and current 
capacity. 
When the ambient temperature exceeds 30 “C (86 “F), the allowable current 
goes down. 
Select the cable size in conformance with local electrical codes or the cable 
manufacturer’s technical data. 
Failure to observe this caution may result in fire. 

1 Use twisted wire or multi-core twisted pair shielded wire for general signal wires 
and feedback signal wires for the encoder. 
This helps the prevention of malfunction. 



A CAUTION 
l Connect wires in the shortest possible length. 

This helps the prevention of malfunction. 

l Connect the power supply 200/220 VAC to the power terminal. 
Use it under the following conditions: 

1. The input power supply to CPU unit works normally until a momentary power loss 
of l/2 cycle or the voltage drop by 50% within 1 cycle. 

2. The allowable range of voltage fluctuation is - 15 to +lO%; however, use the average 
voltage at the rated 200 VAC, 220 VAC, or 230 VAC. 

Connecting it to power supply with different voltage may cause fire. 

l Do not run the I/O signal wires with power wires or in the same duct with power 
wires. 
Sufficient separation of signal wires from power wires will reduce the noise influence 
slight. 

l In the event of noise from a power wire, use a noise suppressor to prevent it. 
As for the specifications and capacity of noise filter, refer to this connection 
manual. 
Correct use of noise filter will reduce the noise influence. 

l Be sure to complete the end terminal processing to the last module of the remote 
I/O module. 
Set the “TERMINATION” shorting pin to “ON.” 
Failure to observe this caution may lead to malfunction. 



A CAUTION 
1 Connect the grounding line of each unit to the housing or grounding plate inde- 

pendently. 

Example of grounding 
1 

l I M 
& , , , , 

F. B 

= 
’ EdW”e? 

box 

I Select the wire for grounding in conformance with local electrical codes. 

) Be sure to connect the grounding terminal of the motor to the grounding termina 
of the drive unit. 

I Ground at one point. (Ground resistance 100 C or less) 
Failure to observe this caution may lead to electric shock, fire, or malfunction. 

I Be sure to separate the grounding line of the unit from a power unit. 
Failure to observe this caution may lead to malfunction. 

_- 
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5. Application Safety Precautions 

A WARNING 
a During operation, be sure to observe the following. 

Failure to observe this warning may lead to electric shock or device malfunction. 

1. Do not touch the unit or terminal while the unit is turned ON. 
2. Just after the unit is turned OFF, it is still in charging status. Do not touch the running 

parts for 5 minutes after the unit is turned OFF. 

B Do not damage, pinch, or give excessive stress to cables. 
Excessive load on cable may cause electric shock. 

B While the unit is turned ON, never touch its rotating parts. 
Failure to observe this warning may lead to personal injury. 

D Never modify the product. 
Failure to observe this warning may result in electric shock, fire, or product failure. 

A CAUTION 
1 Use the product under the following conditions. 

Use in an environment with high temperature, high humidity, dust, corrosive gases, 
vibration, or impact may cause fire, electric shock, or malfunction. 

1. Free from explosive gases or steam 
2. Free from oil, organic solvent, corrosive liquids, etc. 
3. Relative humidity 10 to 90% RH and non-condensation 
4. Ambient temperature 0 “C to 45 “C (32 “F to 113 “F) and without freezing 

(Free from direct sunlight, heat generating devices, and outside atmosphere) 
5. Vibration under 4.9m/s2 (0.5G) 

1 Do not let foreign matter such as electric wire scrap enter the unit. 
Failure to observe this caution may result in tire, product failure or malfunction. 

1 For the programming functions, follow the procedures in the user’s manual. 
Failure to observe this caution may lead to personnel accident or malfunction. 

1 Use the unit with “System Number Switch” of CPU unit set to “0.” 
Failure to observe this caution may lead to malfunction. 
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A CAUTION 
l Before turning the unit ON again, wait for 2 seconds or more after turning it OFF. 

Failure to observe this caution may lead to malfunction. 

l Never disassemble or modify the components of the unit. 
Failure to observe this caution may result in fire, product failure or malfunction. 

l Never change the set values of the components and variable resistors used in 
the control panel. 
Failure to observe this caution may result in fire, product failure or malfunction. 
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DESIGN OF CONTROL PANEL 

Chapter 1 describes the requirements for designing the 

control panel. 

1.1 Configuration ........................ 1 - 3 
1.1.1 System Configuration of YASNAC .......... 1 - 3 

1.2 Connection between Devices .......... 1 - 4 

1.3 Environmental Conditions ............. 1 - 6 
1.3.1 Specifications ........................... 1 - 6 

1.4 Packaging ........................... 1 - 7 
1.4.1 General Notes .......................... 1 - 7 

1.4.2 Installation of CNC Unit ; ................. 1 - 6 

1.4.3 Installation of Feed and 
Spindle Servopacks ...................... 1 . 9 

1.5 Thermal Design of Box ............... 1 - 10 
1.51 Enclosure Internal Temperature Increase 

(Average temperature increase) .......... 1 - 10 

1.5.2 Cooling Capacity of Heat Exchanger ...... 1 - 11 

1.5.3 Mounting of Heat Exchanger ............. 1 - 12 

1.5.4 Heat Generating of Respective Units ...... 1 - 13 

1.6 Dustproof Design .................... 1 - 16 
1.6.1 Dustproof Countermeasures ............. 1 - 16 
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1.7 Countermeasures against 

Magnetic Fields . . . . . . . . . . . . . . . . . . . . . 1 - 18 
1.7.1 CRTDisplay . . . . . . . . . . . . . . . 1 - 18 
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1 .l Configuration 

This section describes the configuration of the control panel. 

1 .l .l System Configuration of YASNAC 

The system configuration of YASNAC is as shown in Fig. 1.1. 

As the generic expression for the feed servo unit and spindle drive unit, the term “Servopack” 
is used. 

r- 

YASNAC 
r-- -l----1 I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

r 1 

CPU unit 

r--- 

I/O 

( 

Machine 
side device 

Fig. 1 .I System Configuration of YASNAC 
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1.2 Connection between Devices 

This section describes the connection between devices. 

(1) Example - Connection between J300 and Machine 

ZNC Unit ----- 
34 
ti 

Fig. 1.2 

chineoperation panel 

OP: Option 
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1.2 Connection between Devices 

(2) Example - Connection between J300 with ACGC and Machine 

CNC Unit 
14.inch ““T,@; 

---- 

cooperation pen.9 

PG x 3 
ices 

OP: Option J ---- 

Fig. 1.3 
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1.3 Environmental Conditions 

This section describes the environmental conditions of the control panel for machine tool 

Specifications 

Design the panel to meet the following conditions completely. 

Table 1 .l Specifications 

Specification 

Temperature 
0°C to 45°C at operation. Wte) 
-20°C to t6O”C at storage and transportation. 

10% to 90% RH (with no condensation) 

Free from dust, coolant or organic solvent. 

Input Power source 
Input Voltage 

CPU unit 200/220/230 VAC-15% to +lO% 

Frequency 50/60 Hz t 2 Hz 

Momentary Power Loss Power loss is detected at power storage over 1 cycle. 

Note: Avoid installationofthecontrolpanelinalacationsubjectlodireclsunlight,nearheafgeneralingdeviees,oroul- 
doon even if the ambient temperature is lower than 45°C. 
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1.4 Packaging 

This section describes the notes on packaging of the control panel. 

When designing the box to contain CNC unit and other units, take the following into consid- 
eration. 

1.4.1 General Notes 

l Use an air-tight enclosure. 

l Arrange packaging of units so that maintenance, inspection, removal, mount- 
ing should be performed easily. 

l Secure clearance of 100 mm between parts and enclosure wall in order not to 
restrict air flow. 

l When the operation panel is built-in the machine door or the like, it is subject 
to vibration of the machine, therefore, be sure to reinforce it against vibration. 

l Limit the average temperature increase of internal air of enclosure to below 
10°C of the external air. 

l Use a fan to circulate air in order to improve the cooling efficiency of a closed 
enclosure and to prevent local temperature increase. (As a standard, arrange 
so that air over 1 m/s flows over the surface of printed circuit boards within 
various units.) 

l Do not blow the fan air directly onto printed circuit boards. 

l In order to prevent malfunctions owing to noise, keep various units 10 mm 
away from cables or parts over 90 VDC, cables such as AC power supply or 
parts. 

l When wiring, observe the following points: 
Separate AC lines from DC lines. 
Separate the primary side and the secondary side of transformer, line filter, etc. 



1.4.2 installation of CNC Unit 

When installing the CNC unit, observe the following notes: 

l Mount the CNC unit in the direction as shown in Fig. 1.4. 

Fig. I .4 Mounting of CNC Unit 

l This CNC unit has a built-in fan so that air flows at 1 m/s over the upper side 
of the unit. 

l Arrange clearance over 50 mm above the CNC unit and over 100 mm below 
it for ventilation and ease of maintenance. 
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1.4 Packaging 

1.4.3 installation of Feed and Spindle Servopacks 

In this manual the term “Servopack” is used to represent both the inverter unit and the servo 
unit. 

l Since the Servopack is a wall-mounted type, mount it vertically with screws 
or bolts. 

l Arrange it so that maintenance, inspection and parts replacement can be made 
easily. 

l Since the Servopack will generate heat tosome extent, arrange other units 
or devices with sufficient space above and below it. 

l In order to reduce the internal loss from the viewpoint of heat generation, ar- 
range the cooling fin of the Servopack outside of the enclosure, and blow ex- 
ternal air on the cooling fin. (2.5 m/s) 

l When circulating the internal air in the enclosure, do not blow air directly to 
the Servopack (in order to prevent dust contamination). 

l For the installation of the feed Servopack, refer to the respective operation 
manuals. 

l In order to reduce the internal loss from the viewpoint of heat generation, it 
is recommended to arrange the cooling fin of the servo unit outside of the en- 
closure. This helps make the enclosure closed structure and make the capacity 
of the heat exchange unit small. 

4 

Feed Sewopack 

Fig. 1.5 
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1.5 Thermal Design of Box 

This section describes the thermal design of box. 

Design should be made on the condition that the average temperature increase of internal air 
of the box to contain the CNC unit and other units should be below 10°C of the external air. 

1.51 Enclosure Internal Temperature increase (Average Temperature Increase) 

The internal temperature increase of enclosure made of sheet metal is generally as shown 
below: 

AT : Internal temperature increase (“C) 
P : Heat generation in enclosure (W) 
qe : Enclosure heat percolation ratio (W/Y!) 
k : Heat transit ratio of sheet metal (W/mzoC) 

6W/m*“C : With internal circulating fan 
4W/m*“C : Without internal circulating fan 

A : Efficient heat diffusion area of enclosure (m*) 
Area capable of diffusing heat in surface area of the enclosure 
(Excluding area contacting other devices) 

(Example) Allowable heat generation in the enclosure with internal circulating fan 

Fig. 1.6 

Efficient heat diffusion area is independently located, so bottom area is excluded. 
A= 4.16m2 

If the heat generation in the enclosure is supposed to be 246 W (113 W in CNC portion, 
104 W in servo portion, and 29 W in I/O portion), 

AT=&=& 

= 6 F44q16 = 9.9 r-c) 

Therefore, the above value is within the temperature increase value. 
When it exceeds 10°C it is necessary to arrange separate cooling countermeasures. 
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1.5 Thermal Design of Box 

1.52 Cooling Capacity of Heat Exchanger 

Where cooling capacity is insufficient by mounting the circulating fan in the enclosure, the 
following heat exchangers are supplied by Yaskawa: 

Table 1.2 Heat Exchangers 

Heat Exchanger Cooling Capacity External Dimensions (mm) 

REX1550 100 W/lO”C 295(w) x 690(H) x SO@) 

HEAtZXO2 250 W/lO”C 440 (W) X 924 (It) X 50 (D) 

The heat generation in the cooling capacity column is the allowable heat generation amount 
where the internal temperature increase within the enclosure is limited to below 10°C. 

(Example) Allowable heat generation amount in the enclosure with heat exchanger 

The internal heat generation amount to make the internal temperature increase below 10°C 
when the enclosure equipped with HEATEX02 is expressed by the following equation: 

P =k*A*AT+250W/lO”C 
= 6 x 4.16 x 10 + 250 
= 499 W/lO”C 

therefore, it is necessary to be below 499 W. 



1.5.3 Mounting of Heat Exchanger 

Heat exchanger should be mounted on the enclosure manufactured by the machine tool 
builder. 

Fig. 1.7 shows an example. Mount it so that internal air is taken in from the upper portion 
and discharged from the lower portion, while external air is taken in from the lower portion 
and discharged from the upper portion. 

External air 

r 
WPPN 

air flow 

\ (Lower) 
Heat exchanger 

Fig. 1.7 Mounting of Heat Exchanger 

l-12 



1.54 Heat Generating of Respective Units 

Tahla 1 2 --. - - 

P-inch LCD panel 

Winch CRT panel 

LCinch LCD panel 

JANCD-FC810 

JANCD-FC860 



Unit Name TYPO 

Total Heat Internal Heat Min. Wind 
Generation Generation Velocity for Remarks 

0 0 Cooling 

CIMR-M5N23P7 2.5 

CIMR-MSN25PS 185 58 2.5 

1 CIMR-MSN27P5 1 244 I 77 I 2.5 I 

1 CIMR-MSN2011 1 307 I 89 I 2.5 I 

I CIMR-MSN2015 I 454 I 119 I 2.5 I 
CIMR-M5N2018 565 144 2.5 

CIMR-MSN2022 717 180 2.5 

CIMR-M5N2030 869 219 2.5 

20A I 35 I 35 I 0 I 
30A 45 45 0 

40A 50 50 0 

60A I 65 I 65 I 0 I 
I 75 I 75 I 0 I 

90A I 90 I 90 I 0 I 
12OA 90 90 0 

16OA 100 100 0 

SGDC-05A.l A 28 10 2.5 

SGDC-1OAl A 48 12 2.5 

SGDC-15A.l A 73 15 2.5 
Servo unit 

SGDC30Al A 108 18 2.5 

SGDC30AJ A 148 22 2.5 

SGDC-SOAI A 208 28 2.5 
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1.5 Thermal Design of Box 

1. The heat generation of the CNC unit varies with addition of options. 
The heat generation of the I/O module varies with the I/O status. 

2. Internal heat generation amount is the heat generation amount remaining inside 
the enclosure when the fin of the servo unit is exposed outside the enclosure and 
external air over 2.5 m/s is applied to the fin. 

3. Thermal design of the enclosure to contain the servo unit varies with specifica- 
tions for the machines, but it is generally acknowledged to use a value of 70% of 
the load factor. 
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1.6 Dustproof Design 

This section describes dustproof design. 

1.6.1 Dustproof Countermeasures 

The inside of the CPU units and other boards (especially CRTs) to be packaged in enclosure 
designed and manufactured by the machine tool builders are subject to airborne matter (dust, 
oil mist, etc.) and may cause malfunction. Therefore, structures should be constructed so 
as to prevent such matter from entering into the enclosure. 

l Use an air-tight enclosure. 

l Seal the cable inlet with packing material. (Refer to Fig. 1.8.) 

l Secure the rear door lid with packing material. (Refer to Fig. 1.9.) 

l The front sides of units on the surface of the enclosure such as CNC operation 
panels and tape readers are of dustproof type, however, avoid installing them 
at places subject to coolant liquids. And seal the circumference of the mount- 
ing portion securely. 

l Note that the CRT unit will attract airborne dust owing its high voltage. For 
the mounting pendant box of the CRT unit, observe the following points: 

l Seal the clearance at the cable inlet, door, rear lid, etc. with packing material. (Refer 

to Fig. 1.10.) 

l The CRT unit mounting surface has already been sealed with packing material, so 

use it as it is. 

l Close all the clearance. 

l Oil will collect on the ceiling and enter the inside of the enclosure through screw 

holes, therefore, carry out special countermeasures using oil preventive packing ma- 
terial, etc. 

- Metal fitting 

Fig. 1.8 Cable inlet 
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1.6 Dustproof Design 

Pendant box 

Fig. 1.9 Door Packing 

Pendant box 

- CRT unit 

Fig. 1.10 CRT Unit 
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1.7 Countermeasures against Magnetic Fields 

The screen of CRT display may fluctuate owing to ambient magnetic fields. 

1.7.1 CRT Display 

Keep magnetism generating materials (for example, transformers, reactors, fans, electro- 
magnetic switches, solenoid relays, exchange power supply cables, etc.) 300 mm from the 
CRT display. This value of 300 mm is a general standard and may vary with different situa- 
tions, therefore, pay sufficient attention to determining the layout of magnetism generating 
sources, and finally check them with the machine. 
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2 
CABLE LEAD-IN DIAGRAM 

m 
Chapter 2 describes the connector layout and cable. 

2.1 Connector Layout .................... 2 - 2 
2.1.1 JZNGJRK34 ............................ 2 - 2 

2.1.1 JZNC-JRK35 ............................ 2 - 3 

2.2 Cable Clamp and Shielding ............ 2 - 4 
2.2.1 Shielding Method ........................ 2 - 4 
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2.1 Connector Layout 

This section shows the arrangement of connectors. 

2.1 .I JZNC-JRK34 

Fig. 2.1 



II u 



2.2 Cable Clamp and Shielding 

2.2.1 Shielding Method 

Clamp the cables indicated below that connect the CNC operation panel and the CPU unit 
securely from cables to be connected to YASNAC to the grounding plate by using “cable 
clamp metal fitting” as shown in Fig. 2.3. 

l CNOl of JANCD-JCPOl - CN03 of JANCD-JSP** (without ACGC) 

l CNOl of JANCD-JIFlO - CN02 of JANCD-JSP** (with ACGC) 

This clamp not only supports cables but also functions as a shield, therefore, it is very impor- 
tant, particular for system safety. 

l Remove part of the cable sheath as shown in Fig. 2.3 to expose the shield, and 
clamp the part to the grounding plate using a cable clamp. 

l Arrange the grounding plate by the cable lead-in portion. 

l When clamping a cable without a shield, there is no need to remove the cable 
sheath. 

VP~ 1 TYPO 2 
, Cable DF8401485 DF8404817 

Min Min 

\ Cable 

Fig. 2.3 
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3 
POWER SUPPLY CONNECTION 

Chapter 3 describes the power supply connection. 

3.1 Connection between Devices ......... .3 - 2 
3.1.1 PowerSupplytoCNCUnit.. .............. 3-2 

3.1.2 Power Supply to Converter Unit ............ 3 - 2 

3.2 Detailed Connection .................. 3 - 4 
3.2.1 PowerSupplytoCNCUnit.. .............. 3-4 

3.2.2 Power Supply to Converter Unit. ........... 3 - 4 

3.2.3 Example of Circuit Diagram ............... 3 _ 5 
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3.1 Connection between Devices 

This section describesoutline of connection between devices, connector numbers and con- 
nector type. 

3.1 .l Power Supply to CNC Unit 

CNC unil 

Fig. 3.1 Connection between Devices 

3.1.2 Power Supply to Converter Unit 

Converter unit 
CIYR-YRS L 1MC ,MCCB 

Power supply 

Fig. 3.2 Connection between Devices 
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3.1 Connection between Devices 

Table 3.1 Component Selection for Power Supply Circuit 

Converter 
Applicable Output 

Power Electro- 

TYPO Capacity Capacity 
Source Breaker magnetic Reactor (Note) 

CIMR- 
(W VW 

Capacity 1 MCCB Contactor IL 
MR5N20017 WA) IMC 

20 A 0.53 mH 
3P7 3.7 4.6 7 30 A 20A (X002491) 

(X010057) 

30 A 0.35 mH 

120A0.09mH 

022 22 27.2 36 150A 125A (X002555) 

(x010063) 

160A0.07 mH 

030 30 37.1 48 175 A 150A (x002556) 

(X010064) 
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3.2 Detailed Connection 

This section describes the detailed connection of power supply. 

3.2.1 Power Supply to CNC Unit 

CPS-ISFB 

> 

Single-phase 
200/220/230 VAC -15% to +lO% 
50/60 Hz + 2 Hz 
580 VA 

Fig. 3.3 Detailed Connection of Power Supply 

3.2.2 Power Supply to Converter Unit 

Converler unit 

CIMR-MRS 
L 1HC 1UCCB 

WLIo-qip (1 i %--- R 
200/220/230 VAC -15% to +lO% 

s/12cbc-w 11 L--- s 50/60 Hz f 2 Hz 

T,L3o-qjp I I “o-- T 

I 
T 

Fig. 3.4 Detailed Connection of Power Supply 
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3.2.3 Example of Circuit Diagram 

Fig. 3.5 
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CONNECTION OF 
CNC OPERATION PANEL 

Chapter 4 describes the connection between the CNC unit 

and the CNC operation panel. 

4.1 Connection between Devices . . . , . . , . . 4 - 2 
4.1.1 Connection with CNC Operation Panel . . . 4 - 2 

4.1.2 Connection to ACGC Operation Panel 4 - 3 

4.2 Detailed Connection of 

CNC Operation Panel . . . . . . . . . . . . . . . . .4 - 4 
4.2.1 Connection with CNC Operation Panel 4 - 4 

4.2.2 Connection of ACGC Operation Panel 4 - 5 
4.2.3 General Notes on the Connection of 

CNC Operation Panel 4 - 8 

4-1 



4.1 Connection between Devices 

This section describes the connection between CNC unit (including the power supply unit) 
and CNC operation panel and the type of connector as well as the cable specifications. 

4.1 .I Connection with CNC Operation Panel 

CNC unit CNC operation panel 
- - - - I UL20276 AWG26 x IO pairs I - 

Fig. 4.1 Connection between Devices 

-1 
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4.1 Connection between Devices 

4.1.2 Connection to ACGC Operation Panel 

t 0236-52AZJL 

CPS-15FB 

cnot 
172040-l 

I 

ICI 1 
1 
1 

ACGC opyation pant 

‘72026-t 1 
L 

KEV-SEQZ x 1 pair 

1 JAWCW-FC561 

Fig. 4.2 
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4.2 Detailed Connection of CNC Operation Panel 

This section describes the detailed connection between CNC unit (including the power unit) 
and CNC operation panel and the type of connector as well as the cable specifications. 

4.2.1 Connection with CNC Operation Panel 

CNC unit CNC operation panel 
-I I- 

JANCDJCPOI 
I-1 I 

I- -_ 
Fig. 4.3 Connection with CNC Operation Panel 

Connect the FG to the case with cables using cable clamp. 
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4.2.2 Connection of ACGC Operation Panel 

(1) Connection between CNC Unit and Color CRT Operation Panel 

CNC unit -1 14’ CpT operationpanel 
I 

NM-JIF~O --- I 
I 

I #MD-JSPl 0 --- 

Fig. 4.4 Connection between CNC Unit and Color CRT Operation Panel 

4-5 



(2) Connection between CNC Unit and Color LCD Operation Panel 

CNC unit 10.4” LCD operation p@ 
-- 

I- 

I-JIF~O 
-- I I JANCD-JSPl 1 

I VSYNC II, ua2-8 
.\‘“““^ t;-. I I ir ;.ra I -r ran,-f 

I I c I: ! 1 

RD ;.;I 
Cr. 

Fig. 4.5 Connection between CNC Unit and Color LCD Operation Panel 
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4.2 Detailed Connection of CNC Operation Panel 

(3) Connection between Operation Panel with ACGC and l/O Module 

+5” 0” +*‘Y 0,. ” 
1-178288-5 

Attach a short pin to 1 and 2 
of terminator (SW3). - 

OK 

Fig. 4.6 Connection with Panel I/O Module 
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4.2.3 General Notes on the Connection of CNC Operation Panel 

(1) Wiring of the Power ON/OFF Switch 

For a standard horizontal CNC operation panel, the wiring of the power ON/OFF 
switch has been made by Yaskawa. For a vertical type, use the wiring in the figure be- 
low or external ON/OFF switch. 

CNC operation panel 

“Power ON” pushbutton 

Fig. 4.7 
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4.2 Detailed Connection of CNC Operation Panel 

(2) Switches for External Power Supply 

External power supply ON/OFF is selected by the following switches: 
Switches (SWl, 2) are arranged on JANCD-JCP04. 

JANCD-JCP04 I I I I 

II 
CN02 CNOI 

SW1 SW2 

l For setting external power ON/OFF effective, and operation panel power ON/ 
OFF effective 

1 2 3 1 2 3 
I 

l For setting external power ON/OFF invalid, and operation panel power ON/OFF 
effective 

1 2 3 1 2 3 
I I I I 

SW1 1 n 0 1 SW2 1 0 n 1 

I I I I 

l For setting external power ON/OFF effective, and operation panel power ON/ 

OFF invalid 

Fig. 4.8 

(3) Factory Setting 

Before shipment, the operation panel power ON/OFF is set to “Effective,” and the ex- 
ternal power ON/OFF is set to “Invalid.” 

l Setting shown below disables the power ON/OFF. 

Fig. 4.9 
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5 
CONNECTION OF 

MANUAL PULSE GENERATOR 

Chapter 5 describes the connection between the CNC opera- 

tion panel and the manual pulse generator and type of the 

connector as well as the cable specifications. 

5.1 Connection between Devices .......... 5 - 2 
51.1 Connection with CNC Operation Panel ...... 5 . 2 

5.2 Detailed Connection of Manual Pulse 
Generator.. ....................... ..5- 3 
52.1 Non-parallel I/F . .......................... 5 3 

5.2.2 Parallel I/F 5 . .............................. 5 
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5.1 Connection between Devices 

This section describes the connection between the CNC operation panel and devices of the 
manual pulse generator, and the type of connector, and the cable specifications. 

5.1 .I Connection with CNC Operation Panel 

CNC operation panel 

-1 
4NCD-JSP02 (CRT) 

-JSPO4 (LCD] 
-JSPiO (14” CRT: 

CNOI 
10.220.6202JL 

lLf;f;Z;t;; x 10 pairsO 
1 HP Manual pulse generator No. 1 

(10120-52AO-008) 

Manual pulse generator No. 2 

Manual pulse generator No. 3 

Fig. 5.1 Connection between Devices 
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5.2 Detailed Connection of Manual Pulse Generator 

5.2 Detailed Connection of Manual Pulse Generator 

This section describes the detailed connection between the CNC operation panel and the 
manual pulse generator. 

5.2.1 Non-parallel I/F 

Example of OSM-Ol-2GA-15 

CNC operation panel 
JANCDJSP02-I, 2, 

-JSPOCl. 2,4 
-JSPiO-I, 2 

Manual pulse generator No. 1 

CNOI-12 CNOI-12 /PAH2 /PAH2 ,’ . . ~, ,’ . . ~, ,A ,A 

I Manual wise oenerator No. 3 

N01-8 PAH3 ‘- ., A C 

I-II” : fP: ‘I \ 

Fig. 5.2 Detailed Connection of Manual Pulse Generator 
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1. JSP**-1 and JSP**-2 are both provided with non-parallel I/F. 

With JSPOZ1, JSPO4-1 and JSPlO-1, only one manual pulse generator can be 
connected (one axis). 

With JSPO2-2, JSPO4-2 and JSPlO-2, three manual pulse generators can be con- 
nected (three axes). 

2. Use the cable within 5 m for non-parallel type I/F. 
Connect FG and the cable to the case using cable clamp metal fitting. 
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5.2 Detailed Connection of Manual Pulse Generator 

52.2 Parallel I/F 

CNC operation panel 
JANCDJSPOZ-3 

JSPO4.3 
JSPlO-3 

CNOI-16 1 PAHl I-.> 

Manual pulse generator No. 1 

3 

CNOi-18 /PBHi : 

CNOI-19 _ 

,;,,I 
I 

Manual pulse generator N 

CNOI-12 ,_PAH2 ,3 

IO. 2 

I Manual oulse aenerator No. 3 

CNOl-8 )_ PAM : . . ~, ,3 

Fig. 5.3 Detailed Connection of Manual Pulse Generator (Parallel I/F) 
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1. JSP**-3 is provided with parallel I/F. 

With JSPO2-3, JSPO4-3 and JSPlO-3, three manual pulse generators can be con- 
nected (three axes). 

2. Use the cable within 15 m in the case of parallel I/F. 
Parallel type manual pulse generator is not provided by Yaskawa. 
Connect FG and the cable to the case using cable clamp metal fitting. 
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6 
CONNECTION OF POWER ON/OFF 

EXCLUSIVE SIGNAL 

Chapter 6 describes the connection of the power ON/OFF 
exclusive signal. 

6.1 

6.2 

6.3 

Connection between Devices .......... 6 - 2 
6.1.1 Connection to CNC Unit .................. 6 - 2 

Detailed Connection of Power ON/OFF 
Exclusive Signal ..................... 6 - 3 
6.2.1 Connection to CNC Unit .................. 6 . 3 

Details of Signal ...................... 6 - 4 
6.3.1 Servo Power ON (SVMX), 

Brake Release (BKX) Output .............. 6 - 4 
6.3.2 Emergency Stop (*ESP) Input ............. 6 - 5 

6.3.3 External Power ON/OFF 
(EON, EOF, ECOM) Input ................. 6 - 5 
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6.1 Connection between Devices 

This section describes the connection between devices related to the power ON/OFF exclu- 
sive signal, the type of connector, and the cable specifications. 

6.1 .l Connection to CNC Unit 

CNC unit 

10220.52A2JL 

UL20276 AWG28 

IOIZO-3000VE 
(10320-52AO-008) 

Power supply circuit 

Fig. 6.1 Connection between Devices 
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62Detailed Connection of Power ON/OFF Exclusive Signal 

6.2 Detailed Connection of Power ON/OFF Exclusive Signal 

This section describes the detailed connection of the power ON/OFF exclusive signal. 

6.2.1 Connection to CNC Unit 

CNC unit 

I 

Machine end 

OV24 

EOFF m 
External dower OFF 

Fig. 6.2 Detailed Connection of Power ON/OFF Exclusive Signal 

For the relay of SVMX, BKX, use miniature relay 24 WC. 
(Recommended part: MY-4Z by OMRON) 
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6.3 Details of Signal 

This section describes the signals to be used in the power supply sequence. 

6.3.1 Servo Power ON (SVMX), Brake Release (BKX) Output 

(1) Signal Names and Descriptions 

SVMX : This is the output that is closed in the second throw of the power. 
Turn ON the main connector 1MC in response to this signal. 

BKX: This is the output to release the holding brake of the feed axis (vertical axis). 

(2) Power Supply Sequence 

Power supply sequence is executed as shown below: 

@ Supply power to the controller. 

@ Perform the power supply operation (Press [POWER ON] pushbutton on the 
CNCoperation panel, or close the circuit between the external EON and ECOM.), 
and the logic circuit power is turned ON. 

@ Perform the power supply operation again. SVMX output is closed and the servo 
power is turned ON. 

@ After completion of servo ready (servo clamp status), BKX output is closed after 
the time set by parameter. For the motor equipped with a brake, release the brake 
by this signal. 

@ After SVMX output is closed and the controller is ready, if external preparation 
has been completed, close the MRD (machine ready completed) input of the gen- 
eral-purpose output module. “RDY” is displayed on the CRT screen, and operation 
is possible 
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6.3 Details of Signal 

POWER ON PS or EON input n n 
POWER OFF PB or : 
EOF input 

’ I 
l ESP input , ’ 

I a 

SKX output 

MRD input 

j Alarm code ‘3000” ‘RDY” ‘3302” “3000” TIDY 

‘2190 4 
[RESET] key ON 

Fig. 6.3 Power Supply Sequence 

6.3.2 Emergency Stop (*ESP) Input 

When the emergency stop input circuit is opened, the controller stops all the actions and turns 
SVMX and BKX OFF. During emergency stop of the general-purpose I/O module, it makes 
output (*ESPS) “open.” 

In response to the emergency stop input, the servo should DB stop and the spindle stop with 
brake using the delay circuit. (The spindle coasts after the main connector 1MC is “opened” 
by the delay timer.) 

6.3.3 External Power ON/OFF (EON, EOF, ECOM) input 

The controller may be turned ON/OFFby external input in the same manner as by the POW- 
ER ON/OFF pushbutton on the CNC operation panel. 

Setting the portion between EON and ECOM “closed” in the state the EOF and ECOM is 
“closed” turns ON the logic circuit of the controller or the servo power. 

Setting the portion between EON and ECOM “open” turns OFF the logic circuit of the con- 
troller and the servo power. 
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CONNECTION WITH SERVOPACK 

Chapter 7 describes the connection with the Servopack 

(servo unit, inverter unit and converter unit). 

7.1 Connection between Devices .......... 7 - 2 
7.1.1 Connection between CNC Unit, Servopack, 

and Motor .............................. 7 - 2 

7.1 Detailed Connection .................. 7 - 3 
7.2.1 Connection between CNC Unit 

and Servopack .......................... 7 . 3 

7.2.2 Connection of the Servomotor 7 . ............. 6 

7.2.3 Connection of the Spindle Motor 7 . ........... 8 

7.2.4 Connection of the Cubic Type 

InverterUnit ........................... 7-10 

7.2.5 Selection of the Converter ............... 7 - 12 
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7.1 Connection between Devices 

This section describes the connection diagrams for the connection with the Servopack (servo 
unit, inverter unit and converter unit). 

7.1.1 Connection between CNC Unit, Servopack, and Motor 

CNC Unit 

Buss bar 

Buss bar 

lnverter unit 
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7.2 Detailed Connection 

This section describes the detailed connection between the CNC unit and the Servopack. 

7.2.1 Connection between CNC Unit and Servopack 

Converter unit P lnvetier unit Servo unit To the next page 

1 1 
N , 1 

1 1 1 I 
P+ N- P+ H- P+ N- 

C IMR-MRBN c IMR-“6N SODC-tTAJ 
PIIb . P, (NO. I a&) 

NI * NI 

-owLI 

Bk$Z-- 

mounting screw 
fl 

ALM- 
A- 

IO+7 

For monitoring zero spe 

Fig. 7.2 



From the previous page Sewo unit servo unit 

Fig. 7.3 

7-4 



7.2 Detailed Connection 

For the I/O signals directly connected to the inverter previously, use the general-pur- 
pose I/O ports. 
The I/O addresses at the NC are shown below. For details of the signals, refer to the 
Instruction Manual for the inverter. 

Table 7.1 No. 1 Spindle Control Inputs with M-series (PLC + CNC) 

Table 7.2 No. 1 Spindle Control Outputs with M-series (PLC + CNC) 

1 Sianal No. 1 Sit No. 1 Svmbol Name 



7.2.2 Connection of the Servomotor 

(1) Servomotor with Built-in PG 
(common to absolute type and incremental type) 

Fig. 7.4 
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7.2 Detailed Connection 

(2) Servomotor with Separate Feedback Unit 

Connection indicated below is necessary in addition to the connection indicated in item 
(1) above. 

Note that the feedback unit of the same specifications as the Yaskawa model must be 
used. 

SGDC-nnAJ-F &< ii:& PC 
< 
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7.2.3 Connection of the Spindle Motor 

(1) Servomotor with Built-in PG 

lnvetter unit 
AC motor 

‘(Grounding at 100 P or less) 

Fig. 7.6 
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(2) Separate Spindle Drive PG 

Spindle pulse generator 

Fig. 7.7 
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7.2.4 Connection of the Cubic Type lnverter Unit 

converter unit 
200/220/230 VAC 
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7.2 Detailed Connection 

@ Connection of 1CN (I/O connection) 

lnvmer unit 0” the M5 controller servo unit 

@ Connection of 4CN (YENET connection) 

ln~e.rte.r unit On the YENET card Servo unit 
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7.2.5 Selection of the Converter 

It is necessary to select the converter that satisfies the following three conditions: 

l Condition 1: 

The rated output of the selected converter must be larger than the following 
value: 

(Rated spindle output x 1.1) 
+ (Total rated outputs of feed servomotors x 0.6) 

l Condition 2: 

The l-second rating of the selected converter (two times the continuous rat- 
ing) must be larger than the following value. 

l Condition 3: 

The l-minuteratingofthe selected converter(l.2times the continuousrating) 
must be larger than the following value. 

An example of converter selection procedure is shown below. 

Motors used: X-axis SGMG-20 (Max. 2000 r/min) 

Y-axis SGMG-20 (Max. 2000 r/min) 

Z-axis SGMG-30 (Max. 3000 r/min) 

Spindle UAASWD-22CXl 7.5 kW (10 HP) (cont. rating) 
11 kW (15 HP) (30-min. rating) 
26 kW (34.8 HP) (1-min rating) 

l Condition 1 (continuous rating) 
7.5 kW x 1.1 + (1.08 kW x 2 + 1.74 kW) = 12.12 kW 
(converter with 15 kW rating) 

l Condition 2 (maximum momentary output of servo) 
5.99 kW x 2 + 8.54 kW = 20.52 kW 
(converter with 11 kW rating) 

l Condition 3 (spindle acceleration/deceleration) 
Momentary max. output value of spindle motor: 26 kW 
(converter with 22 kW rating) 

From the calculation indicated above, the converter with 22 kW rating that sat- 
isfies all conditions should be selected. 
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8 
CONNECTION OF RS-232C 

Chapter 6 describes the connection between the CNC unit 

and the devices having RS-232C interface. 

8.1 Connection between Devices .......... 8 - 2 
8.1.1 Connection with CNC Operation Panel ...... 8 - 2 

8.2 Detailed Connection of RS-232C ....... 8 - 3 
8.2.1 Connection with CNC Operation Panel ...... 8 - 3 

8.2.1 Connection of Tape Reader ............... 8 - 4 

8.3 RS-232C interface ................... 8 - 5 
8.3.1 Transmission Method .................... 8 - 5 

8.3.2 CodestobeUsed ....................... 8-5 

8.3.3 Communication Baud Rate ................ 8 . 6 

83.4 Cable Length ........................... 8-6 

8.35 Connection between Devices .............. 8 - 6 

8.3.6 Signal Communication Timing 8 . ............. 8 



8.1 Connection between Devices 

This section describes the connection between the CNC operation panel and devices having 
RS-232C interface, the type of connector, and the cable specifications. 

8.1 .I Connection with CNC Operation Panel 

For the port of RS-232C, No. 1 port is CN02 of JCPOl, while No. 2 port is CN02 of JSP02 
(CRT) or of JSP04 (LCD). 

If the CNC has an ACGC, CNOS of JSPlO is treated as No. 2 port. 

The example connection above shows the CN02 of JANCDJSPO2 and JANCDJSP04. Pin 
numbers and the types of cable connectors are identical to those indicated above if other ports 
are used for the connection of a device having RS-232C interface. 

CNC operation panel ---_ ___-__ 
1 

CN02 
10220062A2JL ID RS-232C 

10120~3000VE interface 
DB25S 

Fig. 8.1 Connection between Devices 
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8.2 Detailed Connection of RS-232C 

This section describes the detailed connection between the CNCoperation panel and devices 
having RS-232C interface. 

8.2.1 Connection with CNC Operation Panel 

Besides No. 1 and No. 2 ports, there are PLC exclusive ports (CN02, CN03 of JCPO2), DNC 
exclusive port (CN06 of JIFOl), and ACGC exclusive ports (CNOl, CN02, of JCPlO). 

If the CNC panel has an ACGC, whether or not No. 2 port (CNOS of JSPlO) is used for CNC 
or ACGC can be determined by the application sofhvare of the ACGC. If this port is used 
for ACGC, CN02 of JCPlO cannot be used. 

The pin number to each signal on the CNC side is the same as that for No. 1 and No. 2 ports. 

CNC operation panel 

JANCD-JSPOZ (CRT) 
-JSPO4 (LCD) 1 Interface connector 

CNO2-7 1 
I 10120-3000VE 
, SD :-, 

Tooutsideof 
- CNCpmel 
- 

Fig. 8.2 Detailed Connection of RS-232C 
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8.2.2 Connection of Tape Reader 

When the tape reader of MODEL 2801E is used, connect it in the manner shown in Fig. 8.3. 

1’ I’, n POINT 

H 

CNC unit 

4NCDJCPOi 

CNO2-7 ~ 

CN02-B 

CN02-5 

CN02-4 < 

CNO2-3 F 

CNO2-2 c 

m 

Hood case 

Fig. 8.3 

Tape reader unit 

mm the 
lain circuit 

Power supply 
200/220/230 VAt 
50/60 Hz 

Power supply for 

Detailed Connection of Tape Reader 

1. The length of wire from the tape reader to the CNC unit shall be within 3 m. 
If the length exceeds 3 m, contact your Yaskawa representative. 

2. Connect to the case with the FG cable using the cable clamp metal fitting. 
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8.3 RS-232C Interface 

8.3 RS-232C Interface 

This section describes the specifications for RS-232C interface, including important related 
data. 

8.3.1 Transmission Method 

Start-stop transmission, where the start signal goes ahead of information bits, and the stop 
signal follows the information bits. 

1 character in start-stop transmission 

DO Dl D2 D3 D4 D5 D6 D7 

Y 1 

Start bit tnformation bits Stop bit 
(1 or 2 bits) 

Table 8.1 RS-232C Voltage Level 

I 
vo<-w v, > +3v 

Function OFF ON 

Signal status 

Logic 

Mark 

1 

SpLW 

0 

8.3.2 Codes to be Used 

There are the following2hinds of codes to be used, and they may be switched by parameters. 

l EIA code or IS0 code 

l EIA code or IS0 code + control code (DC1 to DC4) 

WhenusingthecontroIcode,itisnecessaryfortheobjectivedevicetobeabletodiscriminate 
codes from DC1 to DC%. 

Pattern of the codes and characters of DC1 to DC4 are as shown in Table 8.2. 

Table 8.2 Codes and characters of DC1 to DC4 
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8.3.3 Communication Baud Rate 

Communication baud rate may be designated by parameters. 

8.3.4 Cable Length 

The maximum cable length varies with devices, so follow the operation manual for each de- 
vice. (Standard maximum cable length: 15 m) 

8.3.5 Connection between Devices 

(1) Connection Cable for RS-232C Interface 

Connection is shown in Table 8.3. 

Table 8.3 Connection Cable for RS-232C Interface for End Connection (A) 

External Device Side 
Connection 

Code 

RS I 

cs I 

DR I 

ER I 

CNC can start and stop the objective device by sending out control codes DC1 to DC4. 
However, the objective device cannot control CNC by sending out control codes. 

But, if the processing of the objective device is not in time, the data sending from CNC 
can be stopped temporarily by controlling CS signal at CNC side. 

When the CS signal is not used at CNC side, short CS and RS as shown in Table 8.4. 
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8.3 RS-232C Interface 

Table 8.4 Connection Cable for RS-232C Interface for End Connection (B) 

(2) Description of Signals 

FG : Frame grounding 
SD : Send data (output) 
RD : Receive data (input) 
RS : Send request (output) -This is the output signal that turns ON upon send start 

of data from CNC and turns OFF upon completion of send. 
CS : Send possible (input) - When this input signal is ON, data may be sent out from 

CNC. 
Therefore, when the processing of the objective device is not in time, turning OFF 
this signal causes send data from CNC to stop within 2 characters. 
When this signal is not used, connect as shown in Table 8.4. 

SG : Signal ground 
ER : Data end ready -This is used as a tape rewind signal when using RS-232C 

interface for a tape reader. 
When this signal is ON, tape reader rewind is possible. 

DR : Data set ready 
ER : Data end ready 

If “1” is set to pm0012 D2, pm0014 D2, pm0017 D2 or pm0019 D2, interlock of 
DR is added. 

Normally, signals DR and ER of RS-232C interface are not used on CNC side 
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8.3.6 Signal Communication Timing 

(1) When CNC Receives Data 

Receiving is accomplished in the following order and timing. 

CNC sends out DC1 code. 

Upon receiving DC1 code, the objective device starts sending data to CNC. 

When the processing of CNC side is not in time, CNC sends out DC3 code. 

Upon receiving DC3 code, the objective device stops sending data within 10 char- 
acters. 

After completion of processing, CNC sends out DC1 code again. 

UponreceivingDCl code,theobjectivedevicesendsouttheremainderofthepre- 
vious data. 

Upon completion of data reading, CNC sends out DC3 code. 

The objective device stops sending data. 

RS output 

DC1 DC3 DC1 DC3 

SD ailput n l-l n 

A’ 

iii n 

RD input 

CS input 

Fig. 8.4 
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(2) When CNC SeFds Out Data 

Sending is made in the following order and timing. 

@ CNC sends out DC2 code and data. 

@ When the processing of the objective device is not in time, IO BUSY signal turns 
CS OFF at CNC side. CNC stops sending data within 2 characters. 

@ After completion of the processing of the objective device, CS at CNC side is 
turned ON. CNC sends out the remainder of the previous data. 

@ After completion of sending data, CNC sends out DC4 code, 

RS output 

so output 

CS input 

DC2 

Fig. 8.5 
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9 
CONNECTION OF DIRECT-IN 

Chapter 9 describes the connection of direct IN signal to be 

input directly into CNC unit. 

9.1 Connection between Devices . . . . . . . . . 9-2 
9.1.1 Connection to CNC Unit . . . . . 9-2 

9.2 Detailed Connection of Direct-in . . . . . . . 9-3 
9.2.1 Connection to CNC Unit . . . . . . . . 9-3 

9.3 Description of Signal . . . . . . . . . . . . . . . . . 9-4 
9.3.1 Input Circuit on CNC Side 9-4 
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9.1 Connection between Devices 

This section describes the connection of direct IN signal to be input directly into CNC unit, 
the type of connector, and the cable specifications. 

9.1 .I Connection to CNC Unit 

CNC unit 

JANCDJCPO4 

CNOI 
1022062A2JL 

ULZO276 AWG28 x 10 pairs 

10120.3000VE 
(10320.52AO-008) 

Direct IN 

Fig. 9.1 Connection between Devices 
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9.2 Detailed Connection of Direct-in 

This section describes the detailed connection of the direct IN signal to be input directly into 
CNC unit. 

9.2.1 Connection to CNC Unit 

CNC unit 
---_ 

I 
I i I 

(Used in 2aystem application) 

J 

Fig. 9.2 

CNC unit 

Detailed Connection of Direct IN (for OV common) 

I I 
I 
I / I 

Direct IN 1 

Direct IN 2 
(Used in 2.system application) 

Fig. 9.3 Detailed Connection of Direct IN (for 24V common) 
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9.3 Description of Signal 

This section describes the contents of the direct IN signal to be input directly into CNC unit. 

9.3.1 Input Circuit on CNC Side 

Direct In signal is the signal to be input directly into CNC without using general-purpose 
I/O when high speed processing is necessary. The time chart of signal is as shown in Fig. 9.4. 
Input circuit is as shown in Figs. 9.5 and 9.6. 

Input waveform _I 

Signal to be 
received by CNC 

I --+ Time 

Within 46 I.LS Within100 11s 

Fig. 9.4 Time Chart 

(1) For OV Common 

JANCD-JCP04 j 

About 7 mA 

Fig. 9.5 Input Circuit 

(2) For 24V Common 

JANCDJCP03 : 

+24V 7 7 mA ;;;iw:;:, j ~ 

lRvli J- , 

Fig. 9.6 Input Circuit 
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10 
CONNECTION OF I/O MODULE 

Chapter 10 describes the connection between CNC unit and 

l/O module. 

10.1 Connection between Devices . . . . . 
10.1 .I Connection between Units . 

10.2 Detailed Connection of I/O Module 
10.2.1 Connection between Units . 

10.3 Connection between Devices of 
Additional I/O Module . . . . . . . . . . . . 
10.3.1 Connection between Units 

10.4 Detailed Connection of Additional 
I/O Module . . . . . . . . . . . . . . . . . . . . . 
10.4.1 Connection between Units 

. . . IO-2 
IO-2 

..lO-3 
. . . . 10-3 

. . . 10-4 
10-4 

. . * 10-5 
10-5 

IO-1 



10.1 Connection between Devices 

This section describes the connection between the CNC unit and the I/O module, the type 
of connector, and the cable specifications. 

q 
10.1 .l Connection between Units 

0 CNC unit 
--‘7 

JANCBJCP02 CNOl 
MR-0RMA4 

--_---__-_ ‘!-J 
Fig. 10.1 Connection between Devices 

Make the wiring cable between the CNC unit and the I/O module shortest. 
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10.2 Detailed Connection of l/O Module 

10.2 Detailed Connection of I/O Module 

This section describes the detailed connection between the CNC unit and the I/O module. 

10.2.1 Connection between Units 

If FC810, FC815, OT FC860 is used, +24V of an internal power supply is output to CN7-1 
and CN7-2 terminals. When an internal power supply is used, supply the power from the 
terminals. 

Use the twisted-pair shielded cable with characteristic impedance of 120 Q for the signal 
cable of /SIG and SIG signals (equivalent to cable diagram DE9405671). 

CNC unit I/O module 

--1 JANCD-FC810. FC315, FC860. 
FC361 

JANCDJCP02 
CNOI-I , SIG a-, , CNll-1 

CNOI -2 1; 1 SIG : : $P . . CNII-2 
Ctwl -3 I SH !a < CNll-3 

’ , CNOI -5 CNII-5 
3 I 
’ , CNOI -0 =i”i ‘“65 CNII-0 

1. CNOI-6 

CNOI -4 < 
I 

CPS-ISFS 

CN02-1 +5v . CN13-1 

CN02-4 : ov , CN13-4 

CN02-3 , +24V . CN13-3 

CN02-5 I 024v CN13-5 

Outputofinternal (Only for FC810, FCBI 5. FC360) 

Fig. 10.2 Detailed Connection of I/O Module 
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10.3 Connection between Devices of Additional I/O Module 

This section describes the connection between the CNC unit and the additional I/O module, 
the type of connector, and the cable specifications. 

q 
10.3.1 Connection between Units 

0 
CN7 is arranged only in FC810, FC815, and FC860, and is a 24V output terminal from the 
internal power supply (CPS 18FB). When an internal power supply is used, supply the pow- 
er from this terminal. 

Note that CN7 is not arranged in FC861. 

I/O module No. 1 
71 

MRPdFOl 

CN7 

I/O module No. 2 
ImNCD-FCSIO, FCSIS, FCSSO 
XX61 

:Nll CNli 

dW8RMD2 MR-BRMD2 

:N13 CN14 

I 72037-l 172037-1 

CN7 

Fig. 10.3 Connection between Devices of Additional I/O Module 
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10.4 Detailed Connection of Additional I/O Module 

This section describes the detailed connection behveen the CPU unit and the additional I/O 
module. 

10.4.1 Connection between Units 

Use the twisted-pair shielded cable with characteristic impedance of 120 61 for the signal 
cable of /SIG and SIG signals (equivalent to cable diagram DE9405671). 

Fig. 10.4 Detailed Connection of Additional I/O Module 
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(1) Connection of General-purpose I/O Module 

l Up to 4 general-purpose I/O modules can be connected. (when using FC810, 
FC815, or FC860) 

l It is necessary to carry out end processing at the last module of general-pur- 
pose I/O modules. 

CNC unit I/O module I/O module 

No. I setting No. 1 setting 
termination (SW3) termination (SW3) 

(Whentiansferringsnother 
i/O module) 

(For the last I,0 module) 

Fig. 10.5 

(2) Setting of Short Pin (SW2) 

By setting shorting pin SW2 of the I/O module (FC810, FC815, FC860, FC861), it is 
possible to make logic “1” when the input contact is “closed” irrespective of common 
OV/24V. 

INVERT (SW2) 
ON/OFF ON/OFF 

rg wi 

&Vhen ON) (When OFF) 

Fig. 10.6 
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10.4 Detailed Connection of Additional I/O Module 

(3) Address Setting of I/O Module 

I/O port address of I/O module can be set by the rotary switch (SWl). 

l I/O module (JANCD-FC810, FC815, FC860) 

i 

0 

SW1 

FERMINATION INVERT 

m m 

C 

CN7 

Fig. 10.7 

l I/O module (JANCD-FC861) 

.ERMINATION 

Fig. 10.6 

l I/O module (JANCD-JSP02, JSP04) 

Fig. lo.9 



(4) Reverse Bit Area of the Board 

The reverse bit area by the common status of each board is shown in Table 10.1 and 
Table 10.2. 

Table 10.1 Table of Bit Reverse Area 

Common Connector FC810, FC815, FC960 Reverse Area 

Terminal Name SWl=l I sw1=3 I sw1=5 I sw1=7 I sw1=9 

COM30 #1000,#1001 #1016,#1017 #1032,#1033 #1048,#1049 #1064,#1065 

COM31 #1002,#1003 #1018,#1019 #1034,#1035 #1050,#1051 #1066,#1067 

COM32 #1004 #1020 MO36 #lo52 HO68 
I I I I I 

COM40 #1005,#1006 #1021,#1022 #1037,#1038 #1053,#1054 #1069,#1070 

COM41 #1007,#1008 #1023,#1024 #1039,#1040 #1055,#1056 #1071,#1072 

COM42 NO09 HO25 HO41 #1057 #1073 
I I I I I 

COM20 #1010,#1011 #1026,#1027 #1042,#1043 #1058,#1059 #1074,#1075 

COM21 #1012 #1028 

COMlO #1013 HO29 

Table 10.2 Table of Bit Reverse Area 

#1044 #lo60 #lo76 

NO45 #lo61 HO77 

Terminal Name 



11 
CONNECTION OF 

GENERAL-PURPOSE I/O q 
Chapter 11 describes the connection between the I/O module 
and the device I/O signal. 

11 .I Connection between Devices ......... 11 - 2 
11 .l.l Connection of Signal Line 

withI/OModule.. ....................... 11 -2 

11.2 Detailed Connection of General-purpose 
I/O ............................... .ll-4 
11.2.1 FC81O/FC815/FC860 Module ............ 11 - 4 

11.2.2 FC881 Module ........................ 11 - 27 

11.2.3 JSPO2/JSPO4 Module .................. 11 - 36 
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11 .I Connection between Devices 

This section describes the connection between the I/O module and the device I/O signal, the 
type of connector, and the cable specifications. 

11.1 .l Connection of Signal Line with I/O Module 

bo module 

Fig. 11.1 
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I 

Fig. 11.2 Connection between Devices 
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11.2 Detailed Connection of General-purpose l/O 

This section describes the detailed connection between the I/O module and the device I/O 
signal. 

11.2.1 FC81 O/FC815/FC860 Module 

When an internal power supply is used, supply the power from CN7-1 and CN7-2 pins. 

JANCD-FCBiO. FC815. EC860 
CN4 connictor r -__ 

Pin No. Address No. Bit No. 

-- 

Fig. 11.3 FC810, FC815, FC860 Module Connection 
(Address number and bit number: #iOOO.O to #1001,7) 

1. The above example shows one connection of +24V common. As for the connec- 
tion of OV common, refer to “11.3.2 (1) I/O Module (JANCD-FC810, FC815, 
FC860).” 

2. The address is that of module No. 1. (rYlOOO.0 to #1001.7) 
InmodulesNo. 2andNo. 3,thelayoutisasshownabovestartingfrom thesmaller 
address number. For details, refer to “11.3.1 I/O Port.” 
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JANCD-FCEjlO, FC815. FC860 

Fig. 11.4 FC810, FC815, FC880 Module Connection 
(Address number and bit number: #1002.0 to #1003.7) 

1. The above example shows connection of +24V common. As for the connection 
of OV common, refer to “11.32 (1) I/O Module (JANCD-FC810, FC815, 
FC860).” 

2. The address is that of module No. 1. (#1002.0 to HOO3.7) 
In modules No. 2 and No. 3, the layout is as shown above, starting from the small- 
er address number. For details, refer to “11.3.1 I/O Port.” 



/ 

JANCD-FC610. FC615, FCBBO -- 
CN4 connector 

Pin No. Address No. Bit No. 

Fig. 11.5 FC810, FC815, FC860 Module Connection 
(Address number and bit number: #I 004.0 to HOO4.7) 

\’ “1 
Q 

1. 
POINT 

The above example shows connection of +24V common. For the connection of 
OV common, refer to “11.3.2 (1) I/O Module (JANCD-FC810, FC815, FC860).” 

2. The address is that of module No. 1. (#1004.0 to HOO4.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the 
smaller address number. For details, refer to “11.3.1 I/O Port.” 
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11.2 Detailed Connection of General-purpose I/O 

JANCD-FCMO, FCS15. FCWI 

pji&&-l [CN5connector - - 

L +2 
1 Pin No. Address No. Bit No 

Fig. 11.6 FC810, FC815, FC860 Module Connection 
(Address number and bit number: #lo050 to HOO6.7) 

1. The above example shows connection of +24V common. For the connection of 
OV common, refer to “11.32 (1) I/O Module (JANCD-FC810, FC815, FC860).” 

2. The address is that of module No. 1. (HOOS.0 to HOO6.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the 
smaller address number. For details, refer to “11.3.1 I/O Port.” 
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JANCD-FCBIO, FC815, FC&iO 
Ieconnector 

1 Power supply I 

1 j +24;V 
Pin No. Address No. Bit No, 

Fig. 11.7 FC810, FC815, FC860 Module Connection 
(Address number and bit number: #1007.0 to #1008.7) 

\’ I’, 
Q 

1. 
POINT 

The above example shows connection of +24V common. For the connection of 
OV common, refer to “11.3.2 (1) I/O Module (JANCD-FC810, FC815, FC860).” 

2. The address is that of module No. 1. (#1007.0 to #1008.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the 
smaller address number. For details, refer to “11.3.1 I/O Port.” 
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JANCD-FCBIO, FC815. FCC50 

-1 
Address No. Bit NO. 

Fig. 11.8 FC810, FC815, FC860 Module Connection 
(Address number and bit number: #lOOQ.O to #1009.7) 

1’ ‘1, 
Q 
POINT 

1. The above example shows connection of +24V common. For the connection of 
OV common, refer to “11.3.2 (1) I/O Module (JANCD-FC810, FC815, FC860).” 

2. The address is that of module No. 1. (#1009.0 to #1009.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the 
smaller address number. For details, refer to “11.3.1 I/O Port.” 
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JANCD-FCBlO, FCB15, FC850 
CN3 connector 

I--- 
- 

Fig. 11 .Q FC810, FC815, FC860 Module Connection 
(Address number and bit number: #iOlO.O to kVO11.7) 

1. The above example shows connection of +24V common. For the connection of 
OVcommon, refer to “11.3.2 (1) I/O Module (JANCD-FC810, FC815, FC860).” 

2. The address is that of module No. 1. (#lOlO. to #1011.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the 
smaller address number. For details, refer to “11.3.1 I/O Port.” 
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JANCD-FC810. FC815. FCBW 
Ieconnector -7 

Address No. Bit No. 

COM 21 I 

Fig. 11.10 FC810, FC815, FC860 Module Connection 
(Address number and bit number: #1012.0 to #1012.7) 

1. The above example shows connection of +24V common. For the connection of 
OV common, refer to “11.3.2 (1) I/O Module (JANCD-FC810, FCS15, FC860).” 

2. The address is that of module No. 1. (HO12.0 to #1012.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the 
smaller address number. For details, refer to “11.3.1 I/O Port.” 



JANCD-FCBIO, FC815, FCSO 

I 
- - -- 

ov ‘.. +24 v 

K 

I :r(ls) COMG- 

Fig. 11 .ll FC810, FC815, FC860 Module Connection 
(Address number and bit number: #1013.0 to #1013.7) 

1. The above example shows connection of +24V common. For the connection of 
OV common, refer to “X3.2 (1) I/O Module (JANCD-FC810, FC815, FC860).” 

2. The address is that of module No. 1. (#1013.0 to HO13.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the 
smaller address number. For details, refer to “11.3.1 I/O Port.” 
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11.2 Detailed Connection of General-purpose f/O 

When an internal power supply is used, supply the power from CN7-1 and -2 pins. 

“1101.0 

#1101.1 “:t ----+---+ 

Fig. 11 .12 FC81 O/FC860 Module Connection 
(Address number and bit number: #llOO.O to #1101.7) 

The address is that of module No. 1. (#llOO.O to #1101.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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JANCD-FC810, FC860 _-_~--- 

Address No. Bit No. 

Fig. 11.13 FCBlO/FC860 Module Connection 
(Address number and bit number: #1102.0 to iY1103.7) 

The address is that of module No. 1. (#1102.0 to #1103.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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11.2 Detailed Connection of General-purpose 110 

iY1104.2 - 

,‘ 
#1104.3 

i- 

Fig. 11.14 FC81O/FC860 Module Connection 
(Address number and bit number: #1104.0 to #I1 04.7) 

1’ “1 
POINT 

- Q 
The address is that of module No. 1. (#1104.0 to H104.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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JANCD-FCSIO. FCa60 -- 

Address No. Bit No. 

Fig. 11 .I 5 FC81 O/FC860 Module Connection 
(Address number and bit number: #1105.0 to H1105.7) 

The address is that of module No. 1. (#llOS.O to H105.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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11.2 Detailed Connection of General-purpose I/O 

JANCD-FC810. FCBGO 

Address No. Bit No. 

Fig. 11 .I6 FCSlO/FC860 Module Connection 
(Address number and bit number: #Ii 06.0 to #1107.7) 

\ \ 1 I, 
POINT 

Q 
The address is that of module No. 1. (H106.0 to H107.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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JANCD-FCBIO. FC860 ____-_____-- 
CN3 connector 

Pin No. 

Address No. Bit No. 

Fig. 11 .17 FCBlO/FC860 Module Connection 
(Address number and bit number: #1108.0 to #1109.7) 

\ \ 1 I, 
The address is that of module No. 1. (#1108.0 to #1109.7) 

POINT Q For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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JANCD-FCBlO, FC860 
-_ 

Fig. 11 .I8 FC81O/FC860 Module Connection 
(Address number and bit number: #1110.0 to #1111.7) 

The address is that of module No. 1. (#lllO.O to #1111.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 



When an internal power supply is used, supply the power from CN7-1 and -2 pins. 

JANCD.FC815 
_~-- --_ 

Address No. Bit No. 

Fig. 11.19 FC815 Module Connection 
(Address number and bit number: #llOO.O to #1101.7) 

The address is that of module No. 1. (MlOO.0 to H101.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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t 1.2 Detailed Connection of General-purpose VO 

Fig. 11.20 FC815 Module Connection 
(Address number and bit number: W102.0 to N1103.7) 

The address is that of module No. 1. (iY1102.0 to #1103.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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JANCD-FCB15 ___ __- 

Address No. Sit No. 

Fig. 11.21 FC815 Module Connection 
(Address number and bit number: #1104.0 to #1104.7) 

The address is that of module No. 1. (#1104.0 to #1104.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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11.2 Detailed Connection of General-purpose I/O 

JANCD-FCXtlS 

CN2 connector I I Power supply 

Address No. Sit No. 

Fig. 11.22 FC815 Module Connection 
(Address number and bit number: H105.0 to #1105.7) 

The address is that of module No. 1. (#1105.0 to #1105.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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JANCD-FCBI 5 ____ 

Address No. Bit No. 

-- 

Fig. 11.23 FC815 Module Connection 
(Address number and bit number: #1108.0 to #1107.7) 

The address is that of module No. 1. (kUO6.0 to #1107.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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11.2 Detailed Connection of General-purpose I/O 

-- 

\,J+ 
POINT w 

JANCD-FC815 
_-_ ~___ 

#1106.6 112) 

M108.7 ($1) 
,3”\ 

fi1109.1 IW 

#1109.2 WI 

Fig. 11.24 FC815 Module Connection 
(Address number and bit number: #1108.0 to H1109.7) 

The address is that of module No. 1. (#1108.0 to #1109.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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I 

L 
o-4 ,, A 024 

Fig. 11.25 FC815 Module Connection 
(Address number and bit number: #lllO.O to W111.7) 

The. address is that of module No. 1. (#lllO.O to H111.7) 
For modules No. 2 and No. 3, the layout is as shown above, starting from the smaller 
address number. 
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11.2 Detailed Connection of General-ouroose l/O 

,- 

11.2.2 FC861 Module 

JANCO-FC861 

I I Ieconnector - 
1 Power supply I 

L 
Pin No. Address No. Bit No 

#1001.1 

Fig. 11.26 FC861 Module Connection 
(Address number and bit number: #lOOO.O to #1001.7) 

1. The above example shows connection of t24V common. For the connection of 
OV common, refer to “11.3.2 (2) I/O Module (JANCD-FC861).” 

2. The address is that of module No. l-l. (#lOOO.O to #1001.7) 
For modules No. 2 to No. 7, the layout is as shown above, starting from the small- 
er address number. 

11 -27 



JANCO.FC861 

Fig. 11.27 FC861 Module Connection 
(Address number and bit number: #1002.0 to HOO2.7) 

1. The above example shows connection of +24V common. For the connection of 
OV common, refer to “11.3.2 (2) I/O Module (JANCD-FCt?61).” 

2. The address is that of module No. l-l. (HOO2.0 to #1002.7) 
For modules No. 2 to No. 7, the layout is as shown above, starting from the small- 
er address number. 
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11.2 Detailed Connection of General-purpose I/O 

JANCO-FCK61 

r- 

-- 
CN2 connector 

Pin No. Address No. Bit No 

Fig. 11.28 FC861 Module Connection 
(Address number and bit number: #1003.0 to #1004.7) 

1. The above example shows connection of t24V common. For the connection of 
OV common, refer to “11.3.2 (2) I/O Module (JANCD-FC861).” 

2. The address is that of module No. 1-1. (#1003.0 to #1004.7) 
For modules No. 2 to No. 7, the layout is as shown above, starting from the small- 
er address number. 
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t> 

>> 

5 

> 

>> 

2, 

>> 

.> 

S> 

t> 

JANCO-FC661 
CN2 connector 

-7 

Pin No. Address No. Bit No 
I 

(43-48) 

A 
024 

Fig. 11.29 FC861 Module Connection 
(Address number and bit number: #1005.0 to #1005.7) 

1. The above example shows the connection of t24V common. For the connection 
of OV common, refer to “11.3.2 (2) I/O Module (JANCD-FC861).” 

2. The address is that of module No. l-l. (#lOOS.O to HOO5.7) 
For modules No. 2 to No. 7, the layout is as shown above, starting from the small- 
er address number. 



11.2 Detailed Connection of General-purpose I/O 

,- 

JANCO-FC661 

F l-CN3eaor - - 
I I 

L +2. 
Address No. Bit No. 

, 

Fig. 11.30 FC861 Module Connection 
(Address number and bit number: #1006.0 to #1007.7) 

1. The above example shows connection of t24V common. For the connection of 
OV common, refer to “11.3.2 (2) I/O Module (JANCD-FC861).” 

2. The address is that of module No. l-1. (#1006.0 to #1007.7) 
For modules No. 2 to No. 7, the layout is as shown above, starting from the small- 
er address number. 
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I 

I 
#1100.5 

I I 
WI 

#1101.2 
I 

6-l 

#1101.4 WI 

#1101.5 
I 

140, 

I 
(411 

#1101.7 
I I 

,421 

1 

(43.48) 

Tb 
024 

ToCNlS-1 ToCNl5-3 

Fig. 11.31 FC861 Module Connection 
(Address number and bit numDer: #llOO.O to fH101.7) 

The address is that of module No. l-l. (#llOO.O to #1101.7) 
For modules No. 2 to No. 7, the layout is as shown above, starting from the smaller 
address number. 
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11.2 Detailed Connection of General-!mroose l/O 

ToCN15-I ToCN15.3 

Fig. 11.32 FC861 Module Connection 
(Address number and bit number: #1102.0 to #1103.7) 

The address is that of module No. l-l. (M102.0 to H103.7) 
For modules No. 2 to No. 7, the layout is as shown above, starting from the smaller 
address number. 
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JANCD-FCt361 -__- 

-- 

Fig. 11.33 FC861 Module Connection 
(Address number and bit number: #1104.0 to iY1105.7) 

The address is that of module No. l-l. (#1104.0 to #1105.7) 
For modules No. 2 to No. 7, the layout is as shown above, starting from the smaller 
address number. 
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11.2 Dstailed Connection of General-purpose I/O 

,\ 1 / / 
POINT Q 

JANCD-FCBBI -~- 

Address No. Bit No. 

Fig. 11.34 FC861 Module Connection 
(Address number and bit number: #1106.0 to #1106.7) 

The address is that of module No. l-l. (#1106.0 to #1106.7) 
For modules No. 2 to No. 7, the layout is as shown above, starting from the smaller 
address number. 
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11.2.3 JSPO2/JSPO4 Module 

The I/O port in JSP02 module and the one in JSP04 module are compatible with each other. 

JANCDJSP02 (CRT) 
-JSPO4 (LCD) _ 

[CNOSconiector -1 
Connection example 

Address No. Sit No 

I- -l 
Fig. 11.35 JSPO2/JSPO4 Module Connection 

(Address number and bit number: #lOOO.O to #1001.7) 
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11.2 Detailed Connection of General-purpose I/O 

1’ I’, 
POINT Q 1. The above example shows connection of +24V common. For the connection of 

OV common, refer to “11.3.2 (3) I/O Module (JSPO2).” 

2. The address is that of module No. l-l. (#lOOO.O to #1001.7) 
For modules No. 2 to No. 8, the layout is as shown above, starting from the small- 
er address number. 

1 
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JANCD-JSPOZ (CRT) 
-JSPO4 (LCD) 

CNOSconnector 

Connection example 1 Pin No, 

+24 V COM 30 Address No. Sit No. 

Fig. 11.36 JSPO2/JSPO4 Module Connection 
(Address number and bit number: #1002.0 to #1002.7) 

1. The above example shows connection of +?AV common. For the connection of 
OV common, refer to “11.3.2 (3) I/O Module (JSPO2).” 

2. The address is that of module No. l-l. (#1002.0 to #1002.7) 
For modules No. 2 to No. 8, the layout is as shown above, starting from the small- 
er address number. 
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11.2 Detailed Connection of General-purpose t/O 

1’ “1 
POINT Q 

JANCD-JSPOZ (CRT) 

t24 V 

L-- -- 
Fig. 11.37 JSPO2/JSPO4 Module Connection 

(Address number and bit number: #1003.0 to #1004.7) 

1. The above example shows connection of +24V common. For the connection of 
OV common, refer to “11.3.2 (3) I/O Module (JSPO2).” 

2. The address is that of module No. l-l. (#1003.0 to #1004.7) 
For modules No. 2 to No. 8, the layout is as shown above, starting from the small- 
er address number. 
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JANCD-JSPOZ WtTI 
JSP04 iLCDj 

Connection example 1 Pin No, 

COM 30 Address No. Sit No. 

I 

Fig. 11.38 JSPO2/JSPO4 Module Connection 
(Address number and bit number: #IO050 to #1005.7) 

1. The above example shows connection of +24V common. For the connection of 
OV common, refer to “11.3.2 (3) I/O Module (JSPO2).” 

2. The address is that of module No. l-l. (#lOOS.O to #1005.7) 
For modules No. 2 to No. 8, the layout is as shown above, starting from the smali- 
er address number. 
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11.2 Detailed Connection of General-purpose I/O 

-- 

JANCD-JSP02 (CRT) 
-JSPO4 (LCD) 

rEcGGlCN07connecior - - - 

Connection example 1 PinNo. +24 V 
(47.50) T 

Address NO. Bit NO. 
/ 

Fig. 11.39 JSPO2/JSPO4 Module Connection 
(Address number and bit number: #1006.0 to #1007.7) 

1. The above example shows connection of +24V common. For the connection of 
OV common, refer to “11.3.2 (3) I/O Module (JSPO2).” 

2. The address is that of module No. l-l. (#1006.0 to #1007.7) 
For modules No. 2 to No. 8, the layout is as shown above, starting from the small- 
er address number. 
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JANCD-JSP02 (CRT) 
-JSPO4 (LCD) 

r---- __ - ----EKoGc~ 
Connection example 

t24 V 
Address No. Bit No. t Pin No. j’ 

Fig. 11.40 JSPO2/JSPO4 Module Connection 
(Address number and bit number: #llOO.O to #1101.7) 

1’ I’, 

Q The address is that of module No. l-1. (#llOO.O to H101.7) 
POINT For modules No. 2 to No. 8, the layout is as shown above, starting from the smaller 

address number. 
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11.2 Detailed Connection of Genersl-purpose I/O 

JANCD-JSPOL (CRT) 
-JSPO4 (LCD) ---~ Connection example 

Address No. Bit No. 

Fig. 11.41 JSPO2/JSPO4 Module Connection 
(Address number and bit number: #ii 02.0 to H103.7) 

1’ ‘1, 
POINT 

Q 
The address is that of module No. l-l. (R102.0 to #1103.7) 
For modules No. 2 to No. 8, the layout is as shown above, starting from the smaller 
address number. 
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JANCD-JSP02 (CRT) 
-JSPO4 (LCD) 

r------- 
CN07cq 

Connection example 

Address No. Sit No. 

#1104.0 

Fig. 11.42 JSPO2/JSPO4 Module Connection 
(Address number and bit number: #1104.0 to #I 105.7) 

1’ “1 
POINT 

Q 
The address is that of module No. l-l. (#1104.0 to #1105.7) 
For modules No. 2 to No. 8, the layout is as shown above, starting from the smaller 
address number. 
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11.2 Detailed Connection of General-purpose I/O 

JANCD-JSPOP (CRT) 
-JSPO4 (LCO) 

r- 

---~--- 
CNO7c=\ 

Address No. Bll No. 

#1106.0 

+24 V 
Pin No. ’ 

(35) , , 

L- 
024 

-___- -- __- 

Fig. 11.43 JSPO2/JSPO4 Module Connection 
(Address number and bit number: #1106.0 to #1106.7) 

POINT Q The address is that of module No. l-l. (#1106.0 to #1106.7) 
For modules No. 2 to No. 8, the layout is as shown above, starting from the smaller 
address number. 
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11.3 Description of General-purpose I/O Signal 

This section describes the I/O module and the machine side I/O signal. 

11.3.1 I/O Port 

YASNAC is a system with a built-in machine sequencer (PLC). 

Therefore,whenamachinetoolbuilderdesignsabuilt-inmachinesequencer, theassignment 
of external signals to the I/O port may be set freely. 

CNC unit 

Panel I/O 
- 

CNC main Machine 
#1100- 

processing a sequencer -- - 
#3500- 

#lOOO- 
< 

1 II 

Machlne 
General- side 

#3000- 
+ purpose I/O #1116- 

#1016- 

L____- 
Port setting Address setting 

Fig. 11.44 CNC Unit and External Signals 

The general-purpose I/O port is loaded on I/O modules (JANCD-Fc810, FCXlS, FC860, 
FC891) and JSP02 or JSPO4 of the CNC operation panel. 

The number of I/O points to each module is as shown in Table 11.1. 

Table 11 .I Number of l/O points to each module 

Module Type 
JANCD- 

FC610, FC615. 
FC660 

FC661 

JSPOZ. JSP04 

Points of Input Points of Output Remarks 

112 96 

64 56 For machine panel 

64 56 

\’ I’, 
Q 

1. 
POINT 

The I/O port is built-in the control board (JSP02, JSP04) of the CNC operation 
panel. Therefore, up to 4 sheets (maximum input: 512 points, maximum output: 
440 points) may be connected for addition of FC810, FC81.5, FC860, and up to 
9 sheets (maximum input: 640 points, maximum output: 560 points) may be con- 
nected for addition of FC861. 

2. Mixture of each I/O module is possible, but they must be set so that there is no 
duplication in I/O area number. 
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1 I .3 Description of General-purpose l/O Signal 

(1) Address Setting 

The address and connector are as shown in Table 11.2. Setting is made with port 1, so 
when specifying another port, the address should be changed. Refer to Table 11.3 and 
Table 11.4. 

r 
Table 11.2 Address and Connector 

Panel I/O 

Input Output 
(JANCDJSP02, 

JSPO41 

#lOOO 

#lOOl 

HO02 

moo3 

#1004 

#lOOS 

HO06 

HO07 

#1008 

#1009 

#lOlO 

#loll 

#1012 

#1013 

1 

#llOO 

#llOl 

#1102 

#1103 

#1104 

#llOS 

#1106 

#1107 

#1108 

#1109 

#lllO 

#llll 

I 

CN9 

CN9 

CN9 

CN8 

CN8 

CN8 

CN7 

CNI 

CN9 

CN9 

CN8 

CN8 

cN7 

CN7 

CN7 

COM30 

64 inputs, 56 outputs t t 2 inputs,96 outputs 

General-purpose I/O 

:JANCD-FCStO, FC615, 
FC86OI 

CN4 

CN4 1 
CN4 

CN4 1 

CN4 

CN5 

CN5 1 
CN5 

CNS 1 
CN5 

CN3 

CN3 1 
CN3 

cN2 

CNl 

CNl 

CNl 

CNl 

CNl 

CN2 

CN3 

CN3 

CN6 

CN6 

CN6 

CN6 

COM30 

COM31 

COM32 

COM40 

COM41 

COM42 

COM20 

COM21 

COMlO 

%wraCpurpose I/O 

(JANCD-FCS61) 

CNI 

CNl 1 
CNI 

CN2 

CN2 1 
CN2 

CN3 

CN3 1 

CNl 

CNl 

CN2 

CN2 

CN3 

CN3 

CN3 

COMOO 

COMOl 

COM02 

COM03 

COM04 

64 inputs,56 outputs 



l When using external power 
-_-_ 

L---I 
(a) For OV common 

(b) For c24V cmnmm 

Fig. 11.46 input Circuit (When using external power) 

In theinputcircuits (e.g, COMlO, COMZO, COM21,-9in total), asshown in“11.2 
Detailed Connection of General-purpose l/O:) +24V common or OV common may be 
selected freely per 8 inputs, or 16 inputs. For setting, use wire at the cable side. 
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11.3 Description of General-purpose I/O Signal 

(b) Output circuit (FC810, FCSSO) 

Output uses non-contact polarity points. Limit the current at operation up to 60 
mA (per circuit). 

For 24V power, both the internal power and the external power may be used. 

. When using internal power 

+ - 

Fig. 11.47 Output Circuit (When using internal power) 

l When using the external power 

Fig. 11.48 Output Circuit (When using external power) 

1. 96 outputs are non-contact polarity points (transistor, source driver), and limit the 
current at ON up to 60 mA (per circuit). 

2. For 96 outputs, every 8 outputs may be connected to more than one external pow- 
er supply. 

3. Up to 3.0 A in the entire internal circuit (including JSP board). 
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(c) Output circuit (FC815) 

Output uses non-contact polarity points. Limit the current at operation up to 60 
mA (per circuit). 

For 24V power, both the internal power and the external power may be used. 

l When using internal power 
--- 

CN7-1 j, 

+24v ’ CN7-2 1 

024 

44EX - + 
, , 

w 

Fig. 11.49 Output Circuit (When using internal power) 

l When using the external power 
--- 

Fig. 11.50 Output Circuit (When using external power) 

1. 96 outputs are non-contact polarity points (transistor, source driver), and limit the 
current at ON up to 60 mA (per circuit). 

2. For 96 outputs, every 8 outputs may be connected to more than one external pow- 
er supply. 

3. Up to 3.0 A in the entire internal circuit (including JSP board). 
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(2) I/O Module (JANCD-FC881) 

(a) Input circuit 

In the input circuit, OV common and 24V common may be set externally. 
For 24V power, both the internal power and the external power may be used. 
When using internal power, connect the power selection connector to CNINT. 

When using external power, connect the power selection connector to CNEXT. 

l When using the internal power 

CNINT ’ 
1+24v 

24” 

CNINT ---- 

(b) For t24” common 

024 

Fig. 11.51 Input Circuit (When using internal power) 
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l When using external power 

10.2 mA 

-_ 

(b) For +24” common 

Fig. 11.52 Input Circuit (When using external power) 

1. The power selection connector for CNINT and CNEXT is installed on CNINT 
when the board is shipped. 

2. In the input circuits (e.g, COMOO, COMOl, COM02, - 5 in total), as shown 
in “11.2 Detailed Connection of General-purpose I/O,” +24V common or OV 
common may be selected freely per 8 inputs, or 16 inputs. For setting, use wire 
at the cable side. 
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1 t .3 Description of General-purpose t/O Signal 

(b) Output circuit 

Output uses non-contact polarity points. Limit the current at operation up to 60 
mA (per circuit). 

For 24V power, both the internal power and the external power may be used. 

l When using internal power 

Fig. 11.53 Output Circuit (When using internal power) 

l When using external power 

r -- __- bower suppiz 
+24 V CNEXT 

75 

‘+24” 0” 

+24 V 

-< m 
+ - 

, CN15-3 
ov & :- 

%4 
024 

- CN15-1 

Fig. 11.54 Output Circuit (When using external power) 

1. 56 outputs are non-contact polarity points (transistor, source driver), and limit the 
current at ON up to 60 mA (per circuit). 

2. When driving LEDs, etc. using internal power (+24V), up to 3.5 A in the entire 
I/O circuit (including JSP board). 
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(3) I/O Module (JANCD-JSP02) 

With JSP04, the circuit is the same as shown below. 

(a) Input circuit 

,-FLY1 

(a) For 0” common 

+24 V 

I- ____- 

(b) For +24” common 

Fig. 11.55 Input Circuit 

11-56 



(b) Output circuit 

JSPO2IJSPO4 

Fig. 11.58 Output Circuit 

1. 56 outputs are non-contact polarity points (transistor, source driver), and limit the 
current at ON up to 60 mA (per circuit). 

2. The I/O circuit of JSP02and JSP04 hoards is designed to have the followingfunc- 
tions for the devices in the operation panel (very close to the JSP02 or JSP04 
board): reading the operation switches, resistive load for LED indicators, and for 
display devices. 
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11.3.3 I/O Circuits of I/O Ports 

(1) Internal Power Capacity Restriction 

For +24V power supply for I/O, external power should be supplied by machine tool 
builder. 

Use of internal power is possible, but current capacity is restricted by the number of I/O 
ON points, therefore, calculate the load current by the number of I/O points and make 
sure it is within the allowable limit value. 

+24V internal power current capacity: 3.0 A 

(a) Power supply unit current consumption 
(when using internal power): 100 mA 

(b) Panel I/O JANCDJSP02/JSP04 current consumption (when using inter- 
nal power) 

Input current (1 point) : 5.1 mA (at ON) 
Output current (1 point) : Varies with load, but up to 60 mA 

(c) General-purpose l/O signal I/O module (JANCD-FC810, FC860, FC861) 

Input current (1 point) : 10.2 mA (at ON) 

Calculation example 
When all I/O points ON at JANCD-JSPO2/JSPO4 LED load (2.7 k0). 

5.1 mA x 64 = 326.4 mA (JANCD-JSPO2/JSPO4 input current consumption) 
24 V/2.7 K x 56 = 497.8mA(JANCD-JSP02/JSP04output current consumption) 
3000 mA - 326 mA - 498 mA -100 mA = 2076 mA (Feedable capacity) 

In this status, if internal power is supplied to JANCD-FC810, over 203 inputs are 
ON, so overcurrent alarm of internal power supply (CPS18FB) results. 

2076 mA / 10.2 mA = 203 inputs 

(2) External Power Supply Specifications 

Voltage 24 VDC f 5 % 
Ripple 10 % (P-P) 

Use power supply with overcurrent detection function. 
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APPENDIX 1 A q 
DIMENSIONS 

Appendix 1 shows the external dimensions of the J300 

component parts. 

1.1 CNCModule.. ..................... Al -2 
1.2 Control Panel ...................... Al - 3 
1.3 I/O Module ........................ Al -7 

1.4 AC Servopack (Including Converter 

and Spindle Drive) .................. Al - 8 
1.5 AC Servomotor IX Series 

(Modle SGMG, for 200 VAC) ......... Al - 9 
1.6 Spindle Motor M5 Series 

(Model UAASKA, for 200 VAC) ...... Al - 10 
1.7 Power Supply Unit for Brake 

(OPRl09F, OPRlOSA) ............. Al - 14 
1.8 Noise Filter ....................... Al - 15 

1.9 Manual Pulse Generator 
(OSM-Ol-2GA-15) ................. Al - 16 

1.10 Spindle Pulse Generator ........... Al - 17 
1.11 Tape Reader (Model 2801) ......... Al - 19 
1.12 Heat Exchanger ................... Al - 20 
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APPENDIX 1 .l CNC Module 

(1) CPU Unit (3 slots) 

(2) CPU Unit (5 slots) 

Al-2 



APPENDIX 1.2 Control Panel 

APPENDIX 1.2 Control Panel 

(1) Horizontal 9” Monochrome CRT Display 

(2) Vertical 9” Monochrome CRT Display 

Al -3 



(3) Horizontal Monochrome LCD Display 

(4) Vertical Monochrome LCD Display 

L \ 
\ 

(5) ACGC160 (Horizontal Color LCD Display) 

SII / w* LIn- 

Al-4 



(6) ACGCI 60 (Vertical Color LCD Display) 

(7) ACGC 160 (Horizontal 14” Color CRT Display) 

Al -5 



(8) ACGCl 60 (Vertical 14” Color CRT Display) 

Al -6 



APPENDIX 1.3 I/O Module 

(1) Model JANCD-FC810/815/860 

(2) Model JZNWAU59 (JANCD-FC861) 
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APPENDIX 1.4 AC Servopack 

(Including Converter and Spindle Drive) 

02 

D 

Unit 
:apaCity 

CW (HP) @ 

MS 

M5 

MS 

M5 

M5 

M6 

MS 

M5 

M5 

Dimensions in mm (ins ch 

Dl 
- 

190 
(7.48) 

190 
(7.48) 

190 
(7.48) - 

190 
(7.48) 

190 
(7.48) 

D2 

130 
(5.12) 

130 
(5.12) 

130 
(5.12) 

130 
(5.12) 

130 
(5.12) 

W H 

5.5 (7.5) 

7.5 (10) 

11(U) 

1.5 (20) 

8.5 (24.8 

22 (30) 

30 (40) 

:3?0) 

149 
[5.87) 

350 
c13.78) 

350 
(13.78) 

I 

I 

, 

, 

/ 

/ 

, 

, 

320 100 
C12.60) (3.94) 

24.5 330 
(0.96) (12.99) 

Convelter 

199 
(7.83) 

(3Y9) 

350 
(13.78) 

350 
(13.78) 

350 
(13.78) 

3.7 (5) 

5.5 (7.5) 

7.5 (10) 

11(U) 

15 (20) 

8.5 (24.8 

22 (30) 

30 (40) 

320 
(12.60) (2%) 

I-- 24.5 330 
(0.96) (12.99) 

I 
Iwelter 

(Spindle Axis) 

I 

320 100 
(12.60) (3.94) 

149 
(5.87) 

199 
(7.83) 

$7) 

350 
(13.78) 

350 
(13.78) 

(oT9) 

$9) 

190 
(7.48) 

190 
(7.48) 

190 
(7.48) 

190 
(7.48) 

130 
(5.12) 

130 
(5.12) 

0.5 (0.7) 

l(l.3) 

1.5 (2) 

2 (2.7) 

3 

5 (6.7) 

(0?8) (l%9) 
320 

(12.60) - 

Servopack 350 
(13.78) $9) 

& 

130 
(5.12) 

130 
(5.12) 

320 
(12.60) - 

320 50 
(12.60) (1.97) 

350 
(13.78) 

Al -8 



APPENDIX 1.5 AC ServomotorZSeries (Model SGMG,for200VAC) 

(1) Standard Specifications 

l lime Rating: Continuous 
l Insulation Class: Class F 
l Withstand Voltage: AC 1500V 1 min 
l Insulation Resistance: 

500 VDC, 10 MR or more 
. Enclosure: 

Totally-enclosed, self-cc&xl type 
l Ambient Temperature: I 

0 to +4oY! 
*Ambient Humidity: 

20 to 80% (non-condensing) 
* Vibration: V15 (15 p’m O[ below) 
*Finish in Munsell Notation: N1.5 
*Excitation: Perinanent magnet 
*Mounting:. Flange mounted 
*Drive Method: Direct drive 

(2) Dimensions in mm (inches) 

200 
(7.87) 

LE 

(OP,) 

3.2 
(0.13) 

Q S LR 
Mass 

kg (lb) 

6.5 
(14.3) 

0 

(1.:5) (0.7:;;;;;~) $8) 
8.5 

(18.7) 

, 10.5 
(23.1) 

14.5 
(32.0) 
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APPENDIX 1.6 Spindle Motor M5 Series 

(Model UAASKA, for 200 VAC) 

Approx. Mass 

(1) Flange-Mounted Type Motor Dimensions in mm (inches) 

Al -10 



APPENDIX 1.6 Spindle Motor M5 Series 

Rated Output kW (HP) 

30-min I Continuous L LA LB LC LG LH LL LR Z D 

22 (30) 18.5 (25) 642 532 
(25.3) (20.9) 

30 (40) 22 (30) 794 350 
3mL 

320 385 654 14’ (31.8) (13.8) (,1.x A) (12.6) (0?9) (15.2) (25.7) (5.51) (0?5) (:;.i) 

ion (See drawings below.) 
I T I \A, I 

Note: Model 3.7i2.2 kW (513 HP) is 15-minutes ratins/conlinuous rating. The model is not furnished wilh eyebotrs. 
Dimensions of the shaft extension key and keyway are based on JIS (Japan Industrial Standard) Bt301. 
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(2) Foot-Mounted Type Motor Dimensions in mm (inches) 

Shaft Extension 
M N R XB Z KI 

Q 1 QK 1 QR 1 S 1 T 1 U 1 W 
I I I I I I I I I I 
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APPENDIX 1.7 Power Supply Unit for Brake (OPRlOSF, OPFtlOSA) 

APPENDIX 1.7 Power Supply Unit for Brake (OPRl 09F, OPR109A) 

Type OPRIOSF Circuit Diagram 

B (0.24, 20 Type OPRt 09A Circuit Diagram 

,O.Kl) %ml 

Note 1: Do not short output terminals 3 and 4. 

2: Tighten the terminal block screws securely. 

3: A protection device is provided inlernally and external connecdon of such a device is not necessary. 

4: Tbeoperationcapacity ofcontaclsused at”5”and”6”inrbeeircuitdiagram must be 5 to IOtimestbecurrent 
rating of the brake. Use the contacts operating in DC. 

AC Input 

TYPO 
Rectifying Frequency 

DC Output DC Output Approximate 

Method HZ 
Voltage Voltage Current Weight 

P-C) V (4 v A kg 

OPR-1OQA 
Single-phase 

half-wave 
50160 200 90 1 0.1 

OPR-109F 
Single-phase 

full-wave 
50160 100 90 1 0.1 
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APPENDIX 1.8 Noise Filter 

4-4.J 
/ 

6.MK thread 
_. 

T 

11 
t _ 
H 

(7.09) (6.30) (1.97) (1.18) (7.87) (8.66) (9.45) (1.57) (3.15) (0.26) (0.24) 

LF350 
180 160 50 30 200 220 240 40 80 6.5 

(7.09) (6.30) (1.97) (1.18) (7.87) (8.66) (9.45) (1.57) (3.15) (0.26) (O."zO) '(11) 

LF360 
(%) (%) (2?6) $8) (l%) (l?:O) $9) $7) (:") (0%) (Op24) 7(15'4) 
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APPENDIX 1.9 Manual Pulse Generator (OSM-01.ZGA-15) 

APPENDIX 1.9 Manual Pulse Generator (OSM-Ol-2GA-15) 
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APPENDIX 1 .lO Spindle Pulse Generator 

(1) NE-1024-2MDF-068-11 (6000 rpm) 
NE-l 024-2MDF-068-12 (8000 rpm) 
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APPENDIX 1.10 Spindle Pulse Generator 

(2) NE-1024-2MD-11 (6000 rpm) 
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APPENDIX 1 .ll Tape Reader (Model 2801) 



APPENDIX 1 .I2 Heat Exchanger 

APPENDIX 1 .I 2 Heat Exchanger 

(1) External Dimensions of REX1550 

Mounting Hole Machining Drawing 

Note 1: Fan power supply: ZOO/220 VAC 

2: A mounting plate for external fan is not supplied with the heal exchanger. Please prepare the mounting plate 
at the machine toot builder. 
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(2) HEATEX02 

. . 

. . 
.I% 

External Dimensions Mounting Hole Machining Drawing 

Note 1: Connect the power supply (200,220 VAC) for the fan at #2 and #3 of 1TB and ZTB. 

2: A mounting plate for external fan is not supplied with the beat exchanger. Ptea~e prepare the mounring plate 
at the machine tool builder. 

3: The following parts used for the external fan unit are supplied as accessories. 

. Pan motor 2 PCS. 
* Fan motor starting capacitor 2 pcs. 

. Kmguard 2 PC.% 
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APPENDIX 2 
SPECIFICATIONS OF CABLE 

Appendix 2 shows the cable manufacturing drawings and the 

specifications of cable. 

2.1 Cable Manufacturing Drawings ....... A2 - 2 
2.1 .l Connection with the Operation Panel ...... A2 - 2 

2.1.2 RS-232C Cable Connection .............. A2 - 3 

2.1.3 Connection with the Pulse Generator ...... A2 - 3 

2.1.4 Connection with the Power Supply Unit .... A2 - 4 

2.1.5 Connection of the Direct IN Signals. ....... A2 - 4 

2.1.6 Connection with the I/O Board ............ A2 - 5 

2.1.7 Connection with the Servo Unit ........... A2 - 6 

2.2 Specifications of Cable .............. A2 - 7 

2.3 Special Cable for Servopack ........ A2 - 13 
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APPENDIX 2.1 Cable Manufacturing Drawings 

2.1 .l Connection with the Operation Panel 

JZNC-JRK34 

CPS-IIIFB CNOI 

Cable Connection 
JANCD-JCPOI CNOl 

JANCD-JSP02 CN03 

Connector specifications 
connector: 10120.3OOOVE 

(solder type) 
HOCK?: 10320-52AO-008 

Manufacturer: SurrIitOmO 3M 

“SYNC /“SYNC 
“SYNC 

Connector specifications 

/HSYNC 
CO”“K!tCX IOIZO-3000VE 

(solder type) 
“IDE0 HO& 10320.52AO-008 
/VIDEO Manufacturer: Sumltomo 3M 
/“CM 
“Ct.K 
RD_2 

Recommended cable: UL20276 AWG2: x 10 pairs (Characteristic impedanix 120 0) 

I I 
Connector specifications c5v +5V Connector specifications 

connector: 172026-i (MIC5PIN) ov ’ 
2 ov connector: 1-176266-5 (5PIN) 

Manufacturer: AMP 
24V 

3 4 Manufacturer: AMP 

24V 
5 5 

024V 024V 

Recommended cable: Type VCT, 2 mm2 x 5.core (DE8402393) 
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APPENDIX2.1 Cable Manufacturing Drawings 

2.1.2 RS-232C Cable Connection 

JANCD-JCFOI CN02f10220-52A2JL) 

Cable connector specifications 

]I-[ ;;;;~~,*,: ggggx 

Recommended cable: 
UL20276 AWG26 x 10 pairs 

Cable wnnectcr specifications 
Connector: 10120-3000VE 

(solder type) 
Hood: 10320.52AO-006 
Manufacturer: Sumitomo 3t.A 
Recommended cable: 

UL20276 AWG26 x 10 pairs 

2.1.3 Connection with the Pulse Generator 

Cable ccnnector specifications 
Connector: 10120.3WOVE 

(solder type) 
Hood: 10320-52AO-008 
Manufacturer: Sumitomo 3M 
Recommended cable: 

UL20276 AWG26 x 3 pairs x 3 PCS. 
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2.1.4 Connection with the Power Supply Unit 

.l\NCD-JCPD4 CKOZ(l0 

2.1.5 Connection of the Direct IN Signals 

JANCD-JCPn.1 CNOI (10 

-u 
Cable ccnnectcr specifications 
Connector: 10120-3000VE 

(solder type) 
Hood: 103200-52AO-006 
Manufacturer: Sumitcmc 3M 
Recommended cable: 

Type KQW, 2 mm2 x 20.core 
(DE6426673) 

lU----tl 
Cable connector specifications 
Connector: 10120.3000VE 

(solder type) 
Hood: 10320.52AO-006 
Manufacturer: Sumltcmc 3M 
Recommended cable: 

UL20276 AWG26 x 10 pairs 
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APPENDIX2.1 Cable Manufacturing Drawings 

2.1.6 Connection with the I/O Board 

JANCD-JCPOS CNOI (MtWRMA4) l/O BOARDS CNII or CN12 (MRWRMA4) 

I 
CPS-16FB CN02 (172040-l) 1 I/O BOARDS CN13 or CN14 /172040-11 

Cable Connection 
JANCD-JCP02 CNOI 

Connector specifications 
Connector: MR-6F 

(solder type) 
Hood: MR-6L 
Manufacturer: Honda Tsushin Kcgyc 

Recommended cable: 
Type KEV-SS. 0.2 mm* x 1 pair 
(DE9405871) 

I/O BOARDS CNII or CN12 

/SIC 

SIC 
Connector specificeticns 
Connector: MR-6F 

SII (solder type) 
Hood: MR-6L 
Manufacturer: Honda Tsushin Kcgyo 

CPS-16FS CN02 

Connector specifications 
172026-l (MIC 5PIN) Ov Connedor: 

Manufacturer: AMP 

l/O BOARDS CN13 crCN14 

Connector speciftceticns 
Connector: 1-176268-5 (5PIN) 
Manufacturer: AMP 

Recommended cable: 
Type VCT, 2 mm2 x 5.core 
(DE6402396) 
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2.1.7 Connection with the Servo Unit 

JANCDJCPO4 CN03 (IOZZO-52A2JL) 

JANCD-JCP04 CN04 (MR-SRMA4) 

Cable Connection 
JANCDJCP04 CN03 

Connector specifications 
connector: fOf20-3OXtOVE 

(solder type) 
HOOd: 10320-52Ao.008 
Manufacturer: Sumitomo 3M 

121VIN 

NCALMO 

/EST I 

iliST 

NCAM I 

S\‘AI.Mt 

ALMC 

KATt 

Iii\T- 

FOOD C,\SE 

Servo Unit 1 CN rk 

Servo Unit 4CN 

,-. , Servo Unit 1CN 
12 

Connector specifications Connector specifications 
- ,nnec*or: f0120-3000VE f0120-3000VE 

: : I2 I 
(solder type) (solder type) 

Hood: 10320.52AO-008 10320.52AO-008 
Manufacturer: Sumitomo 3M Manufacturer: Sumitomo 3M 

I I ” 

Recommended cable: AWG24 (0.2 sq.) [cable outer diameter: smaller than 12 mm] Servo Unit 4CN 
,-. 

JANCD-JCPOI CNOl /illi I 1 ,,; ’ iSlC 
? 

Connector specifications .s I c 2 
t I SIC 

SII 3 3 Sll 

Connector specifications 

connector: MR-SF Connector: MR-BF 
(solder type) p(; 3 5 

Hood: MR-SL 
FG 

(solder type) 
HOOd: MR-SL 

Manufacturer: HondaTsushin Kogyo 511 i; 6 511 Manufacturer: Honda Tsushin Kogyo 

Recommended cable: KEV-SS 0.2 mm* x 1 pair (DE9405671) 
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APPENDIX 2.2 Specifications of Cable 

APPENDIX 2.2 Specifications of Cable 

(1) Cable Dwg. No. DE 8400093 (Type KQW-SB, 0.2 mm* x 20 pairs) 

Appendix Table 2.1 Construction 

item I Cable Configuration 

No. of Pairs 20 

Conductor Material I Tinned annealed copper stranded wire 

Nominal Sectional 

I 

0.2 

Area Id 

No. of Conductors 

I 

16/0.12 
per mm 

1 Dimensions mm 0.55 

Insulation Material Cross-linked vinyl 

1 Thickness mm 1 0.3 

Strand I Strand the cores in the following manner. 

Wmdine I Paw taoe lao windinz 

Sheath Material and Color 

Thickness mm 

Finished Cable Diameter mm 

Approx. Mass kg/km 

Note: Place appropriate wadding in the cabtc if necessary 

Appendix Table 2.2 Characteristics 

Soft Vinyl, black 

1.2 

8.0 

90 

Item 

Max. Conduction Resistance (20°C) 

I 
Characteristic Value 

wkm 113 

Min. Insulation Resistance (20°C) MP,km I 50 

Withstand Voltage VAClmin I 1000 

Continuous Operation Temperature Range “C I -30 to +60 

hite 

Details of Cable Dwg 



(2) Cable Dwg. No. DE8402398 (Type VCT, 2 mm2 x 5 pairs) 

Appendix Table 2.3 Construction 

Item Cable Configuration 

No. of Pairs 5 

Conductor L&rial I Tinned annealed copper stranded wire 

No. of Conductors 
per mm 

( Dimensions 1 

3710.26 

Approx. 1.8 

Insulation 

Stranding 

Material 

Thickness mm 

Diameter mm 

Insulation vinyl 

Approx. 0.8 

Approx. 3.4 

Rightward twisted, cotton thread at the center as wad- 
ding, pitches: less than 20 times the layer core diameter, 

outer diameter: 
Approx. 9.2 mm (See the figure below.) 

Sheath Material and Color I Wnyl, black 

1 Thickness mm 1 Approx. 1.9 

Finished Cable Diameter mm Approx. 13.0 

Appendix Table 2.4 Characteristics 

Item I Characteristic Value 

Max. Conduction Resistance (20°C) P/km I 10.2 

Min. Insulation Resistance (20°C) MQ.km 50 or more 

Withstand Voltage VAClmin 3000 



APPENDIX 2.2 Specifications of Cable 

(3) Cable Dwg. No. DE9405671 

Appendix Table 2.5 Construction 

Item 

No. of Pairs 

Conductor Material 

Nominal Sectional 

Area mm2 

No. of Conductors 
per mm 

Dimensions mm 

Cable Configuration 

2 

Tinned annealed copper stranded wire 

0.2 

710.2 

0.6 

Insulation ~-7 Material I Polyethylene 

I Thickness mm I 

Stranding O.D. 2.4 mm 

Polyester tape lap winding 

I Material and Color I Oil-resistance soft vinyl 

I Thickness mm I 

Finished Cable Diameter Appror. 6.1 

Approx. Mass 50 

Appendix Table 2.6 Characteristics 

Item Characteristic Value 

Max. Conduction Resistance (2OYJ Q/km 92.2 

Min. Insulation Resistance (20°C) MQ.km 2000 

Withstand Volta@ VACImin 1000 

Y-------Y Attenuationr\pprox. 40 dEl/km (at 4 MHz) 

Conductor 

Polyethylene insulator 

Polyester tap* 

Tin plated annetied copper wire braid 

Oil-resistance soft vinyl sheath (blue) 

Drain wire 



(4) Cable Dwg. No. DE9408510 

Appendix Table 2.7 Construction 

Item 
Cable Configuration 

DE940851 O-1 DE9408510-2 

No. of Pairs 

Conductor Material Tinned annealed copper wire 

No. of Conductors 
per mm 

710.16 

1 Thickness mm 1 

Insulation Material 

1 Thickness mm 1 

‘Iho core wires are stranded in pairs 

Sheath COlOI 

1 Thickness mm 1 

Appendix Table 2.8 Characteristics 

I Characteristic Value 

Max. Conduction Resistance (20°C) Wkm I 146 

Min. Insulation Resistance (20°C) MP.km I 1000 

Withstand Voltage VAC/min I 
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APPENDIX 2.3 Special Cable for Servopack 

(1) P/N Bus Bar 

notarial: Copper/Thickness: 3 mm (0.12 in.)/- : Heat shrink tube/Surface treatment: Glossy tin plating 
. BROT46061.1 

Unit: mm (in.) 
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(2) I/O Cable 

Connector: ;82Zfk;~-i71D (34 pins, KEL) 
Cable: 

“L 2651/300V/105’C/17-corelAGW23 

230 (9.06) 

(3) Pl/NI Cable 

Housing: 1-173233-3 (3 pins, AMP) 
Cable: UL 1015/AGW20 

WRMT41071 

-1 -- 

W’ 

I- 
250 (9.34) 

4 
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APPENDIX 2.3 Special Cable lor Swopack 

(4) Example of Cable Selection 

(a) When units are installed at the standard pitches (close pitch) 

Nate 1: Actual dimension L indicates actual pkchea between units. 

2: Product dimension L indicates pitches between bus bars. 
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200.mm wide inverter to 
75mm wide inverter A 

/200-mm wide inverter to 
75-mm wide inverter B 

(b) When 200-mm wide inverter or 150-mm wide invetter and servo unit are 
installed at the standard pitches (close pitch) 

200-mm wide inverter to 
50-mm wide lnverter C 
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