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YASKAWA

YASKAWA AC Drive -J1000

Compact V/f Control Drive
Finless Type Installation Manual

Type CIMR-JOOOOOOOJOO

Models 200 V Class, Three-Phase Input: 0.1 to 5.5 kW
200V Class, Single-Phase Input: 0.1 to 2.2 kW
400V Class, Three-Phase Input: 0.2 to 5.5 kW

To properly use the product, read this manual thoroughly and retain
for easy reference, inspection, and maintenance. Ensure the end user
receives this manual.
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Copyright © 2008 YASKAWA ELECTRIC CORPORATION™

All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form, or by any means, mechanical,
electronic, photocopying, recording, or otherwise, without the prior written
permission of Yaskawa. No patent liability is assumed with respect to the use of the
information contained herein. Moreover, because Yaskawa is constantly striving to
improve its high-quality products, the information contained in this manual is subject
to change without notice. Every precaution has been taken in the preparation of this
manual. Nevertheless, Yaskawa assumes no responsibility for errors or omissions.
Neither is any liability assumed for damages resulting from the use of the
information contained in this publication.
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1 Preface

1 Preface

€ Applicable Documentation

This manual provides instructions on installing the J1000 Finless drive. For more specific
information on the operation of this product, refer to the other manuals listed in the
following table:

Yaskawa AC Drive-J1000 Finless

Installation Manual This manual contains basic information required to install the

Manual No.: TOBPC71060640 11000 Finless.
Yaskawa AC Drive-J1000 To obtain instruction manuals for Yaskawa products access
Technical Manual these sites:

U.S.: http://www.yaskawa.com

Europe: http://www.yaskawa.eu.com

Japan: http://www.e-mechatronics.com

Other areas: contact a Yaskawa representative.

For questions, contact the local Yaskawa sales office or the
nearest Yaskawa representative.

U.S and Europe:

Yaskawa AC Drive-J1000
Quick Start Guide

Other Areas:

Yaskawa AC Drive-J1000
Installation & Start-up Manual

€ Terms

Note: Indicates supplementary information that Yaskawa highly recommends be followed,
even though equipment may not be at risk.

Drive: Yaskawa AC Drive-J1000 Finless Drive

€ Registered Trademarks

* Company names and product names listed in this manual are registered trademarks of
those companies.
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1 Preface

General Precautions

The diagrams in this manual may be indicated without covers or safety shields to show details.
Restore covers or shields before operating the drive and run the drive according to the instructions
described in this manual.

The products and specifications described in this manual or the content and presentation of the
manual may be modified without notice to improve the product and/or the manual. Such
modifications are indicated by a revised manual number.

When ordering a new copy of the manual due to damage or loss, contact your Yaskawa
representative or the nearest Yaskawa sales office and provide the manual number shown on the
front cover.

If nameplate becomes worn or damaged, order a replacement from your Yaskawa representative or
the nearest Yaskawa sales office.

Yaskawa is not responsible for any modification of the product by the end user. Modification of the
product voids the warranty.
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2 Product Overview

2 Product Overview

€@ About This Product

This manual describes installation conditions and dimensions for the J1000 Finless drive.
Use this product only after you have a full understanding of the manual and its contents.

This J1000 Finless drive is a component recognized by Underwriters Laboratories Inc.(UL).
The installation procedure and instructions have been provided to fulfill the requirements as
specified by the “Conditions of Acceptability”.

€@ Model Number and Nameplate Check

Please perform the following tasks after receiving the drive:

* Inspect the drive for damage.

* If the drive appears damaged upon receipt, contact the shipper immediately.

* Verify receipt of the correct model by checking the information on the nameplate.

* Ifyou have received the wrong model or the drive does not function properly, contact
your supplier.
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2 Product Overview

H Nameplate

MODEL :  CIMR-JA2A0004JAA
MAXAPPLL MOTOR : 075KW / 04k REV A
INPUT_: AC3PH 200-240V 50/ 60Hz 27AT 14A gAY ys
OUTPUT - AC3PH 0-240V 0400tz 12A10.8A _ 740

AC drive model

Max applicable motor
Input specifications
Output specifications

Mass MASS  :0.7kg (PRG: 1010 }——=—=—1—Software version
Lot number O/N C E
Serial number SIN
1 e
FILENO : E131457 IP20

¥ VASKAWAELECTRICCORPORATION ~ MADEINJAPAN ROH'S

Figure 1 Nameplate Information

m Drive Model Identification

The J1000 finless drive type is indicated by the letter “J” in the AC drive model designation
code. Refer to the Quick Start Guide for complete model number information.

CIMR-J A 2 A 0001 J A A
—|_—|_ —l_ —|_ —Eln_closure —|_

Drive J1000 Region Voltage Customized Unit No. Type Design
Series Code Class Specification ~ No. Revision

Finless Ord
| ar20) raer

Environmental
Specification

Figure 2 Understanding the Model Number
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3 Conditions of Acceptability

3 Conditions of Acceptability

Adhere to the installation conditions specified in this manual to take full advantage of the
finless design of this drive.

€ Ambient Temperature

The drive ambient temperature shall not exceed 50 °C (122 °F) for the drives installed
location.

€ Heatsink Plate Temperature

The aluminum panel on the back of the drive is referred to as the “heatsink plate.” The
heatsink plate temperature should never exceed 90 °C

Table 6 and Table 7 lists the thermal characteristics of the drive.
Use parameter U4-08 to check the temperature of the heatsink plate as described below.

NOTICE: The drive may be damaged if the temperature of the heatsink plate exceeds specified tolerance
level (90 °C). Excessive heat can also shorten the performance life of various drive components.

B Checking and Monitoring Heatsink Plate Temperature
Checking Heatsink Plate Temperature Using the LED Operator
Scroll to parameter U4-08 (heatsink plate temperature).

When the temperature of the heatsink plate is 89 °C, U4-08 will display:

amn
uou B 9
Checking Heatsink Plate Temperature Using an Analog Output

Example: When using Multi-Function Analog Output Terminal AM, set the parameters
shown in Table 1.

Table 1 Using Analog Output 1

No. Name Description
H4-01 Analog Output Terminal AM Function Selection 00408.
(heatsink plate temperature)
H4-02 Analog Output Terminal AM Gain 100.0%
H4-03 Analog Output Terminal AM Bias 0.0%
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3 Conditions of Acceptability

Output Voltage (V)

10.0

9.0

5.0

0 50 90 100 Temperature (°C)

Figure 3 Output of Heatsink Plate Temperature by Analog Output

Note: 1. Accuracy of the temperature reading may vary +5 °C between 50 and 100 °C.
2. The heatsink temperature is affected by the ambient temperature. Never exceed the allowable maximum
heatsink plate temperature.

€ Installation to Metallic Surface

The mating surface shall have the following properties:

* Surface flatness shall not exceed 0.2 mm across the entire mating surface.
* Surface roughness shall not exceed 25 S.

Note: A surface roughness of 25 S means “Ra” (average roughness) is not greater than 6.3 a and “Ry”
(maximum peak) is not greater than 25 pm.

€ Thermal Compound

Apply a thermal compound between the heatsink plate and the mating surface. The thermal
compound assists in drive heat dissipation.

Yaskawa recommends the thermal compounds in Zable 2.
Table 2 Recommended Heatsink Plate Thermal Compounds

Manufacturer Type Model Recommended spread amount
Shin-Etsu Chemical Inc. Oil-based compound | G746

100 pm

Silicone compound Sc4471CV | Apply the coating evenly across the surface

Dow Corning Toray Inc. for heat dissipation

When applying the thermal compound, spread it over the surface of the heatsink plate. After
mounting the heatsink plate to the metal back panel, wipe away any excess compound from
around the heatsink plate.
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3 Conditions of Acceptability

Metal panel

Heatsink plate

Thermal compound

Installation
screws

Figure 4 Application of Thermal Compound

@ Drive Heatsink Plate Installation Screw Size and Tightening
Torque
Screw size and torque specifications for heatsink plate installation screws that hold the drive
to a metal back panel are listed in Table 3.
Table 3 Screw Size and Tightening Torque

Voltage Class C:\II\IIIOFS-?JID Screw Size Tigntc.er:'i‘n(%:ll'g;)que
Single-Phase 200 V class BA0001 ~ BA0010 M4 1.0 to 1.3 (0.74 to 0.96)
Three-phase 200V class 2A0001 ~2A0020 M4 1.0 to 1.3 (0.74 to 0.96)
Three-phase 400V class 4A0001 ~4A0011 M4 1.0 to 1.3 (0.74 to 0.96)

NOTICE: Tighten all screws according to specified torques. Failure to do so may inhibit drive cooling and
possible damage the drive.
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3 Conditions of Acceptability

€ Installation Spacing

Figure 5 illustrates correct installation spacing for proper airflow, and wiring. The drive
should be installed so that the heatsink plate rests flat against the metal back panel to ensure
proper cooling.

Table 4 Correct Installation Spacing

Side Clearance Top/Bottom Clearance
- @~ Meta
100 mm panel
minimum
@3 ===
n @ -
i E @ oo
100 mm
a a minimum
Table 5 Correct Installation Spacing
Drive Model Side Clearance (a)
Voltage Class CIMR-JO mm / (in)
Single-Phase 200 V Class BA0001 to BA0O010
Three-Phase 200 V Class 2A0001 to 2A0020 30/(1.18)
Three-Phase 400 V Class 4A0001 to 4A0011

NOTICE: Do not install J1000 Finless drives using the Side-by-Side method available in standard J1000
drive models. Improper drive cooling may result in damage to the drive. Install J1000 Finless drives with a
minimum side-by-side clearance of 30 mm (1.18 in).
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3 Conditions of Acceptability

B Ambient Temperature Derating

Parameters L8-12 (Ambient Temperature Setting) and L8-35 (Installation Method Selection)
must be set according to the installation conditions if the ambient temperature is higher than
35°C. Refer to Figure 5 for drive derating according to ambient temperature.

Parameter L8-12 = 30°C (default). The setting range is -10 to 50°C.

Operating the J1000 Finless drive between -10 and 35 °C allows 100% continuous current
without derating. Drive operation between 35 and 50 °C requires drive derating according to
Figure 5.

The drive can be used with 100% rating between -10 and 50°C ambient temperature if the
airflow around the unit is 0.5 m/s or more. In this case set L8-35 = 0 (Installation method =
IP20 standard drive).

Rating i

100% L8-35 = 0
T surrounding
\“ < airflow of 0.5 m/s
80% =
L8-35 = 3 (default)
F|n|ess/Extern§I heatsink 1812
0 : » Ambient
35°C 50°C Temperature
Setting

Figure 5 Ambient Temperature and Drive Derating
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3 Conditions of Acceptability

€ J1000 Finless Drive Watt Loss Thermal Characteristics

B Normal Duty

Table 6 Drive Watt Loss (Normal Duty Rating)

200 V Single-Phase Class

Model
CIMR-JCIBA 0001 | 0002 | 0003 | 0006 | 0010 - - - -
Rated Output Current (A) 1.2 1.9 33 6.0 9.6 - - - -
Heam\‘;}‘ Plate | 50 | 76 | 146 | 300 | 517 | - - - -
Generated Heat W)
Loss Internal (W) 8.0 9.7 144 19.4 29.8 - - - -
Total (W) 13.5 17.3 29.0 49.5 81.5 - - - -
200 V Three-Phase Class
Model
CIMR-JCI2A 0001 0002 | 0004 | 0006 | 0008 | 0010 | 0012 0018 0020
Rated Output Current (A) 1.2 1.9 3.5 6.0 8.0 9.6 12.0 17.5 19.6
Heats‘\‘,‘;‘ Plate | 5o | 76 | 158 | 275 | 446 | 517 | 613 | 898 | 987
Generated Heat W)
Loss Internal (W) 8.0 9.5 13.6 17.2 24.0 25.8 304 44.1 46.3
Total (W) 13.0 17.1 29.4 44.7 68.6 71.5 91.7 133.9 145.0
400 V Three-Phase Class
Model
CIMR-JCI4A 0001 0002 | 0004 | 0005 | 0007 | 0009 | 0011 - -
Rated Output Current (A) 1.2 2.1 4.1 5.4 6.9 8.8 11.1 - -
Heats‘\‘};‘ Plate | 100 | 185 | 305 | 445 | 585 | 637 | 817 | - -
Generated Heat W)
Loss Internal (W) 9.6 13.9 16.8 21.8 28.5 31.4 46.0 - -
Total (W) 19.6 324 47.3 66.3 87.0 95.1 127.7 - -
Note: Carrier frequency is set to 2 kHz.
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3 Conditions of Acceptability

H Heavy Duty
Table 7 Drive Watt Loss (Heavy Duty Rating)

200 V Single-PhaseClass

Model 0001 | 0002 | 0003 | 0006 | 0010 B B B B
CIMR-JOBA <I> <I> <I> <I> <2>
Rated Output Current (A) 0.8 1.6 3.0 5.0 8.0 - - - -
Heatsink Plate (W)| 4.3 7.9 16.1 | 33.7 | 54.8 - - - -
Ge“erfges‘: Heat = emal (W) | 7.4 | 89 | 115 | 168 | 259 | - _ _ _
Total (W) 11.7 | 16.8 | 27.6 | 50.5 | 80.7 - - - -
200 V Three-Phase Class
Model 0001 | 0002 | 0004 | 0006 | 0008 | 0010 | 0012 0018 0020
CIMR-JO2A <I> <I> <I> <I> <I> <2> <2> <2> <2>
Rated Output Current (A) 0.8 1.6 3.0 5.0 6.9 8.0 11.0 14.0 17.5

Heatsink Plate (W)| 43 | 79 | 161 | 274 | 487 | 548 | 707 | 92.6 | 1105
Generated Heat = (0 oWy | 73 | 88 | 115 | 159 | 222 | 238 | 300 | 388 | 433

foss Total (W) 11.6 16.7 27.6 433 70.9 78.6 100.7 131.4 153.8
400 V Three-Phase Class
Model 0001 | 0002 [ 0004 | 0005 | 0007 0009 0011 B B
CIMR-JO4A <2> <2> <2> <2> <2> <2> <2>
Rated Output Current (A) 1.2 1.8 34 4.8 5.5 7.2 9.2 - -
Heatsink Plate (W) 19.2 28.9 423 70.7 81.0 84.6 107.2 - -
Ge““fg:‘: Heat T emal (W) | 114 | 149 | 179 | 262 | 307 | 329 | 415 _ _
Total (W) 30.6 43.8 60.2 96.9 | 111.7 | 117.5 148.7 - -

<1> Carrier frequency is set to 10 kHZ.
<2> Carrier frequency is set to 8 kHZ.
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4 Periodic Maintenance

4 Periodic Maintenance

€ Replacement

Estimated drive performance life is based on specific usage conditions. These conditions are
provided for the purpose of maximizing useful drive life and performance. Drive
performance and/or useful life are affected by application in harsh environments or rigorous
use.

B Conditions for Estimating Performance Life
The estimated performance life of the drive is 10 years under the following conditions:

* Drive ambient temperature: Yearly average of 30°C
* Load factor: 80% max.
* Operation time: 12 hours a day

Drive performance life may be less than 10 years if drive use exceeds the conditions above.
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5 Dimensions

5 Dimensions

Table 8 J1000 Finless Dimensions for Models BA0001~2A0006 (metric)

D2
[y
AL
| |l B ]
4 piEf = A
wg‘ C
digl | Ll
L0 |[HEHE B
L B
| Wit
W1 S
| W T D
Drlve Model Dimensions (mm)
Voltage Class jivelN e i
e CIMR-JO W | H| D |[D2|wWl|H | H| t1 Wa:g;‘t
BA0001 68 | 128 | 71 | 625 | 56 | 118 5 3 0.6
Single-Phase
for S BA0002 68 | 128 | 71 | 625 | 56 | 118 5 3 0.6
BA0003 68 | 128 | 81 | 725 | 56 | 118 5 3 0.8
2A0001 68 | 128 | 71 | 625 | 56 | 118 5 3 0.6
Three-Phase 2A0002 68 | 128 | 71 | 625 | 56 | 118 5 3 0.6
200 V class 2A0004 68 | 128 | 71 | 625 | 56 | 118 5 3 0.7
2A0006 68 | 128 | 71 | 625 | 56 | 118 5 3 0.7

Table 9 J1000 Finless Dimensions for Models BA0001~2A0006 (U.S. units)

Dimensions (in)

Drive Model
Voltage Class CIMR-JO W | H| D |D2|wWi|H | H| ta Wﬁ‘g’_;‘t

' BA0001 268 | 5.04 | 2.80 | 246 | 221 | 465 | 020 | 0.12 1.32
Szlgglf,' 1: {‘:SS: BA0002 268 | 5.04 | 2.80 | 246 | 221 [ 465 | 020 | 0.12 1.32
BA0003 268 | 504 | 3.19 | 285 | 221 | 465 | 020 | 0.12 1.76

2A0001 268 | 5.04 | 2.80 | 246 | 221 | 465 | 020 | 0.12 1.32

Three-Phase 2A0002 268 | 5.04 | 2.80 | 246 | 221 | 465 | 020 | 0.12 1.32
200 V class 2A0004 268 | 5.04 | 2.80 | 2.46 | 221 | 4.65 | 020 | 0.12 1.54
2A0006 268 | 5.04 | 2.80 | 246 | 221 | 465 | 020 | 0.12 1.54
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5 Dimensions

Table 10 J1000 Finless Dimensions for Models BA0006~4A0009 (metric)

4-M4 D2
.
o il
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W
Drive Model Dimensions (mm)
Voltage Class rive Voce i
© CIMR-JO W | H| D |D2|Wl|H |H|t W(?('g)'“
Single-Phase BA0006 108 | 128 | 795 | 71 9% | 118 5 4 1.1
200 V class BA0010 108 | 128 | 91 | 8.5 | 96 | 118 5 4 1.1
2A0008 108 | 128 | 71 | 625 | 96 | 118 5 4 1.0
Three-Phase
A s 2A0010 108 | 128 | 71 | 625 | 96 | 118 5 4 1.0
2A0012 108 | 128 | 795 | 71 9% | 118 5 4 1.0
4A0001 108 | 128 | 71 | 625 | 96 | 118 5 4 0.9
4A0002 108 | 128 | 71 | 625 | 96 | 118 5 4 0.9
Tiieeise 4A0004 108 | 128 | 795 | 71 96 | 118 5 4 1.0
400 V class 4A0005 108 | 128 | 96 | 875 | 96 | 118 5 4 1.0
4A0007 108 | 128 | 96 | 87.5 | 96 | 118 5 4 1.1
4A0009 108 | 128 | 96 | 875 | 96 | 118 5 4 1.1
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5 Dimensions

Table 11 J1000 Finless Dimensions for Models BA0006~4A0009 (U.S. units)

4-M4 D2
.
o il
e
= S
i w M I
Jf" [, E:; =
Al [z
i
Iz Il |1 C
1 ||
0L |BHHH | B
L4 10 ]
Vol Eﬁg
S f -
o
w1 * D
w
Drive Model Dimensions (in)
Voltage Class fivel oce b
e CIMR-JOI W | H| D |[D2|wWl|H | H| t1 V"(‘ft',g)ht
Single-Phase BA0006 426 | 504 | 3.13 | 2.80 | 3.78 | 4.65 | 0.20 | 0.16 2.43
200 V class BA0010 426 | 5.04 | 359 | 325 | 3.78 | 4.65 | 0.20 | 0.16 243
2A0008 426 | 5.04 | 2.80 | 2.46 | 3.78 | 4.65 | 0.20 | 0.16 220
e 2A0010 426 | 5.04 | 2.80 | 246 | 3.78 | 465 | 020 | 0.16 2.20
200 V class
2A0012 426 | 5.04 | 3.13 | 2.80 | 3.78 | 4.65 | 0.20 | 0.16 220
4A0001 426 | 5.04 | 2.80 | 2.46 | 3.78 | 4.65 | 0.20 | 0.16 1.98
4A0002 426 | 5.04 | 2.80 | 2.46 | 3.78 | 4.65 | 0.20 | 0.16 1.98
Three-Phase 4A0004 426 | 504 | 3.13 | 2.80 | 3.78 | 4.65 | 0.20 | 0.16 220
400 V class 4A0005 426 | 5.04 | 3.78 | 3.45 | 3.78 | 4.65 | 020 | 0.16 2.20
4A0007 426 | 5.04 | 3.78 | 3.45 | 3.78 | 4.65 | 0.20 | 0.16 243
4A0009 426 | 5.04 | 3.78 | 3.45 | 3.78 | 4.65 | 020 | 0.16 243
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5 Dimensions

Table 12 J1000 Finless Dimensions for Models 2A0018~4A0011(metric)

4-M4 D2
ol
/9 = i
e
T I O
B g
Jlo |-l
R
i f —l
W1 [
W - .
Drive Model Dimensions (mm)
Voltage Class Iy oce =
° CIMRIE] W | H | D [D2|w|H |H u | Wi
Three-Phase 2A0018 140 | 128 | 78 | 695 | 128 [ 118 | 5 | 4 13
200 V class 2A0020 1490 | 128 | 78 [ 695 | 128 [ 18 | 5 | 4 13
Three-Phase
0 s 4A0011 140 | 128 | 78 | 695 | 128 | 118 | 5 | 4 13

Table 13 J1000 Finless

Dimensions for Models 2A0018~4A0011 (U.S. units)

Dimensions (in)

Drive Model
Voltage Class A
2 CIMR-JO W | H|D |[D2|wW|[H [H]|n V"(‘I’Lg)ht
Three-Phase 2A0018 552 | 5.04 | 3.07 | 274 | 5.04 | 465 | 020 | 0.16 2.87
200 V class 2A0020 552 | 504 | 3.07 | 274 | 5.04 | 465 | 020 | 0.16 2.87
Witz e 4A0011 552 | 5.04 | 3.07 | 274 | 5.04 | 465 | 020 | 0.16 2.87
400 V class
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6 Selecting an External Heatsink

6 Selecting an External Heatsink

This section describes the selection of a suitable external heatsink when using a J1000

Finless drive.

€ Data Required for Heatsink Selection

The table below shows data that are needed to select a heatsink that suits drive and

application.
Symbol Description
Drive heat loss
Pposs Refer to J1000 Finless Drive Watt Loss Thermal Characteristics on page 13 to check the amount
of heat loss from the heatsink plate of the drive.
Maximum heatsink plate temperature
Thsp max This is the temperature at the surface of the heatsink plate. It can be monitored with U4-08. The
maximum allowable value is 90 °C.
T amb External heatsink ambient temperature (air temperature around heatsink)
RO Heatsink plate thermal resistance
HsP This value is 0.05 K/W
Thermal resistance between the heatsink plate and the external heatsink
Can be calculated by
d
— Comp
ReHSP—EHS - A A
‘comp th
Heat transfer area between drive heatsink plate and external heatsink
ROyusp_Ens Note: Due to uneven heat generation across the heatsink plate (by arrangement of internal
A components) the effective area for heat transfer is only ~70% of heatsink plate area. This
th must be considered when calculating the thermal resistance.
Refer to Dimensions on page 16 for values of H and W to calculate the area of the heatsink
plate.
Acomp | Thermal conductivity of the heatsink thermal compound
deomp | Thickness of the thermal compound
ROgyg Thermal resistance of the external heatsink

20

YASKAWA ELECTRIC TOBP C710606 40A YASKAWA AC Drive - J1000 Finless Installation Manual



6 Selecting an External Heatsink

€@ External Heatsink Selection

Figure 6 shows the heat transfer principle from the drive heatsink plate to the heatsink
ambient air.

PLDSS
\_/ Heatsink plate temperature T,
Heatsink plate Drive . .
Heatsink plate thermal resistance RO,
THSP
Thermal
compound Thermal resistance between heatsink
External plate and external heatsink RO, g, .,
heatsink T External heatsink thermal resistance R6_, ¢
Amb

T

Amb

Figure 6 Thermal Equivalent Circuit

For a given ambient temperature the heatsink plate temperature must not exceed the
maximum allowable value. As the ROyqp and ROyqp g are essentially fixed, this condition
must be satisfied with proper heatsink selection.

B Select an External Heatsink by the Thermal Resistance
Use the formula below to calculate the maximum thermal resistance ROgyg oy

T -T
ReEHSfmax= ( HSFLP Ao - R6,,¢r - RO

Loss

HSP-EHS )

Select a heatsink with a smaller thermal resistance than ROgyg ,,.x- The heatsink height and

width should be close to the drive dimensions. If the selected heatsink has a thermal
resistance that is too high, then choose a heatsink with a different shape (e.g. longer or more
fins). Compare the actual mounting conditions with the ones mentioned for the ROy value
in the heatsink specifications and apply reduction factors if necessary. Also remember that
the heatsink cooling ability can reduce by time due to dirt.

NOTICE: If the heatsink height and width are much larger than the drive heatsink plate dimensions or if
multiple drives are installed on one heatsink, it may be necessary to apply correction factors to the thermal
resistance value given in the heatsink specification. Consult the heatsink manufacturer.

B Check the Feasibility of a Given Heatsink
If a heatsink is given or the selection is limited by the installation conditions (space available
etc.) use the formula below to calculate the actual heatsink plate temperature.

Toeo= Pl * (RO + RO

HSP Loss

RO + Ty

HSP-EHS
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6 Selecting an External Heatsink

If Tygp is smaller than the maximum allowable heatsink plate temperature, the selected
heatsink can be used. For verification of temperature, refer to Checking and Monitoring
Heatsink Plate Temperature on page 8.

NOTICE: Due to uneven compound thickness, uneven heat generation across the heatsink plate or other
factors, the actual heatsink plate temperature (monitored in U4-08) can be slightly different from the
calculated value. An oH drive fault may occur if the heatsink plate temperature exceeds the maximum
allowable value.

€ Heatsink Selection Example

This example shows heatsink selection for a CIMR-JC12A0006 drive in Normal Duty (ND)
mode.The data required are listed in the table below.

Item Value
P 275 W
Thsp max 90°C
TaAmb 40°C
ROy5p 0.05 K/'W

H =128 mm, D = 68 mm,
Ap=0.7-0.128m* 0.068 m= 6.1 - 103 m?
0y 0.8 W/(m*K)
Comp | Thermal conductivity of “Thermal Compound G746 (Shin-Etsu Chemical Co., Ltd)

Alh

ROyusp-gns deomp | Recommended compound thickness: 100 um

100 pm

RO =
HSPERS 0.8 WI(mM*K) x 6.1 x 10 m?

=0.02 KIW
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6 Selecting an External Heatsink

B Heatsink Selection by Thermal Resistance
Substituting the example values into the formula gives:
90 °C - 40°C

ReEHSfmax = ( 27 5 W

- 0.05 K/W - 0.02 KIW ) = 1.74 KIW

The heatsink must have a thermal resistance lower than 1.7 K/W. When selecting the
heatsink apply a safety margin to the calculated value in order to ensure tripless drive
operation, even if the installation conditions change (temporary higher temperature, loss of
cooling ability of the external heatsink due to dust, etc.).

B Feasibility Check of a Selected Heatsink
If for example a heatsink with ROgyg = 1.6 K/W is selected, the heatsink temperature will be:

T.p=27.5W - (0.05K/W +0.02 K/W + 1.6 K/W) + 40°C =85.9°C

The selected heatsink can be used, but considering that the heatsink area is probably larger

than the drive footprint and the ambient conditions could change (reduced heatsink cooling
ability by dirt, etc.), a heatsink with a lower ROgyg (e.g. ROgyg = 1.1 K/W, resulting in Tygp
= 72.2°C) should be chosen.
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