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MECHATROLINK Specifications

The field network is classified into two according to
demanded function and performance.

Motion Field network

I/0O Field network

Motion Field Network focuses on
precise synchronous control and rapid
response between servos.

Example
MECHATROLINK,SERCOS

I/O Field Network focuses on
connecting various |I/O devices rather
than synchronization.

Example
DeviceNet,Profibus-DP,CC-LINK

- _’gl MECHATROLINK Members Association
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MECHATROLINK Specifications

Function Specification
Physical Layer
Baud Rate

Transmission Cycle Time

Data Size

Number of Slaves

Maximum Transmission Distance

Minimum Distance
between Stations

Topology

Cyclic/Event-driven Communications

Retry function

Message Communications

_’gl MECHATROLINK Members Association

MECHATROLINK- I
Equivalent to RS-485
10Mbps

250 us ~ 8ms

17 bytes or 32 bytes
(Both data sizes cannot be used
in the same network.)

30 max.

50m total(100m with Repeater)

0.5m

Bus

Cyclic Communications possible

Max 7 stations(1 time per 1 station)

None

I'I. MECHATROLINK

MECHATROLINK-1II
Ethernet
100Mbps

31.25us ~ 64ms

8/16/32/48/64bytes
(Different data sizes can be used
in the same network)

62 max.

100m between stations 0.5m

0.2m

Cascade, Star or Point-to-Point

Cyclic and event-driven communications
supported.

Max 62 stations(n time per 1 station)

Available
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Introduction g MECHATROLINK

Name :

Obijectives:

Main Office :

A
%()

MECHATROLINK Members Association (MMA) gllil .

|
MMA is a group of MECHATROLINK product developers

and users who promote the use of MECHATROLINK, a
motion field network. All members support the

construction and promotion of a larger MECHATROLINK

family.

480 Kamisujisawa, lruma, Saitama, Japan

Telephone: +81-42-962-7920
Fax: +81-4-2962-5913

e-mail: mma@mechatrolink.org
URL : http://www.mechatrolink.org
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MMA Organization g MECHATROLINK

C h a | rman = President of the Executive
= Committee
. * Pro-Face
MMA Executive * OMRON MMA Global
Committee " Yaskawa - MMA Germany
* Yaskawa Information Systems - MMA US

| * Yokogawa - MMA Korea
- MMA China

~

MECHATROLINK secretariat
Vendor Support Technical Activities
Commercial Activities User Support
. —r /

MMA members

_’gl MECHATROLINK Members Association
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Membership Categories and Privileges HMECHATROL'NK

BMECHATROLINK Members Association Membership

Membership Categories
Board Members I Executive Members | Regular Members Registered Members
Admission fee Free
Annual fee (April to March) 500,000 yen * I 200,000 yen * | 100,000 yen * Free
Annual fee for members admitted between
October and March of the then-current term 1/2 of the above annual fee Free
Authorized to participate
Participation in committee and general the executive committee, Authorized to participate the subcommittee and )
. . . Not authorized
meetings subcommittee, and general meeting
general meeting
Services
Downloading the technical documents from Free
the Website
Direct mails from the Association Free
Seminars Charged
Product presentation at seminar Authorized | Not authorized
Technical inquiries (by e-mail or telephone.) Free Not authorized
Development support for vendors Free (charged for some cases) Not authorized
Introd.uctlon of products on the Association's Free Not authorized
website
Advertisement on the Association's website Free Charged Not authorized
Compliance certification test 50,000 yen * 100,000 yen * 200,000 yen * -
Rights of Members
Development and sale of products Authorized Not authorized
Not authorized(Possible to Not authorized
receive the information on| (Possible to receive the Not authorized
Participation in formulation of specifications Authorized experimental information on (Possible to read the
specifications). experimental formulated specifications)
specifications.)
isiti f I t ASI Possible t tain E . . .
’gl e Acquisition of development ASIC C(;sab e to obtain ES and Possible o obtain CS Mass production i
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Benefits of MMA Membership pat VECHATROLINK

®Issue ID and Password for WEB member site

@ Getting MECHATROLINK specifications

€ Up-to-date with the latest information by mail magazine and News
€ Technical support for product development

¥ Promotion assistance for MECHATROLINK compliant products

& Participation for the MECHATROLINK booth at tradeshows

€ Product certification test

€ Be able to purchase connector kit and assemble cables

& Participation for the MECHATROLINK meeting ( once a year )

& Participation for the MECHATROLINK development seminar

- _’gl MECHATROLINK Members Association |
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MMA Worldwide support

Technical support is available overseas

I'I. MECHATROLINK

MMA Germany MMA US
MMA Germany
y Mfﬂm{j'lina -.MMA Korea s MMA US
MM Japan MMA Japan
MMA China MMA Korea
& MMA Office

Contact Information
BMMA Head Office (MMA Japan) EMMA Germany BMMA Korea

Hauptstr. 185

65760 Eschborn Germany

Tel : +49-6196-569420

e-mail : mma@mechatrolink.de
EMMA U.S.

2121 Norman Drive South; Waukegan, IL
60085; U.S.A.

Tel : +1-847-887-7231
e-mail : mma-us@mechatrolink.org

480 Kamifujisawa, Iruma, Saitama, 358-8555,
Japan

Tel : +81-4-2962-7920
Fax : +81-4-2962-5913

e-mail : mma@mechatrolink.org

_’gl MECHATROLINK Members Association

7F Doore Bldg. 24, Yeoido-
Dong,Youngdungpo-ku, Seoul,150-877, Korea
Tel : +82-2-368-8875

e-mail : mma-kr@mechatrolink.org

EMMA China

No.16, East Nanping Road, Hunnan High-tech.
Industrial Development Zone, Shenyang,
110171, P.R. China

Tel : ++86-24-24696008

e-mail : mma-cn@mechatrolink.org
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From Membership to Product Release §f MECHATROLINK

( MMA Members ) ( MMA )
Membership Submit completed MMA Application | | . . . .
Application Form By e-mail or fax Registration of MMA membership
: Download from members’ web site
Technical - Technical documents « Official notification of
Documents - Requirements for compliance and registration (By e-mail)
certification
\ 4
Development, design, evaluation : .
Production of prototype before *-;?SJVZS: | questions and - Answer all questions.
Development production
L 4
Compliance/certification testing
|
A\ 4
Production Mass production
Sales Begin Sales
- J \_ )
- _’gl MECHATROLINK Members Association |
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Compliance and JL MECHATROLINK
Certification Testing

« Compliance and certification testing is carried out to see if products
meet MECHATROLINK specifications. If test results are satisfactory,
the MMA grants the use of the MECHATROLINK logo Hon the

product.
« Cost of testing product: $1,800 (Executive:$900, Board: $450)
« Time required for testing: Will vary in accordance with the
product specifications, such as the
number of applicable commands.
For more information, contact the
MMA secretariat.
Compliance testing is not compulsory, but, it is recommended.

- ﬂ MECHATROLINK Members Association |
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I'I. MECHATROLINK

Rapidly Growing MMA

502 members (as of July 2009)

Number of MMA member

502

492

600

000

!
-
O
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Type of MMA member  JAN MECHATROLINK

Total number of Original Equipment Maker and
Automation Product Maker is more than 70%.

Channel,
Education
60
12%

Components
13
3%

Engineering
o6
11%

Automation
Product
166
34%

H MECHATROLINK Members Association




2 M|\/|A Worldwide ;_I;l. MECHATROLINK

108
50 253
.‘- MMA Korea 3¢

MMA Germany
60 ’

MMA Chia

MMA Us

MMA Japan

H -_ MECHATROLINK Members Association
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HECHATROLINK Master Products gL MECHATROLINK

PCILMO1-0

Network
g Card Motion
\\Q/
(0 — >
Panel i
JAPMC-NT115P o type |
| YpP .
Motion
Controller
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HECHETROLINK Slave Products Ul MECHATROLINK

Stepping
motors W s

1, - T s |_.J§?
-—nﬁmm .

I ASOOTFLME MYVIS FW2S0

d " Servosx / Vision system

= Temperature
control ¥caca
. (O C— h

Inverters —

|Os
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Obtaining Information pat VIECHATROLINK

* Website open to the public
MECHATROLINK communication

— MECHATROLINK Members Association (Download the membership agreement and the
application form.)

— Member List (Only members who have given permission for their contact information to be
published. )

— List of MECHATROLINK products
URL : http://www.mechatrolink.org

« Website for members only

— Technical Information (Members can download the latest technical documents.)

— Compliance Certification Test (Members can download information about the application
procedure and certification requirements for MECHATROLINK compliance.)

— Inquiries (Members can read the Q & A list and send a question.)
— News and Events

URL : http://www.mechatrolink.org

and go to the member’s page

- _’gl MECHATROLINK Members Association |
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ASIC and Interface Card _Il_.l MECHATROLINK

Communication ASIC *MECHATROLINK-III
JL-100/JL-101 Master and slave JL-1 OO(FBGA)/JL-1 01 (LQFP)

L B/JL B *MECHATROLINK-II
JL-080B/JL-098 Master and slave JL-080B(5V)
JL-052C Master JL-098B(3.3V) - -3

Slave JL-052C(3.3V)
PCIl communication *For master development JAPMC-NT110  JAPMC-NT112A
card Communication interface card using JL-080/JL- '":4
JAPMC-NT110 101 (without CPU) g ‘
JAPMC-NT112A *Support O3
—Windows2000/XP+RTX5.1.1 or RTX6.0.1
—Windows2000/XP
PC/104 *For master development
communication card Communication interface card using JL-
JAPMC-NT115 080(without CPU)
Motion Control card + "‘MP2110
RTOS Improves throughput from host personal computer to
MP2110 + INtime oo
‘INtime
RTOS that operates with windows

ﬂ MECHATROLINK Members Association




W“r R
Ipping node number  JAN MECHATROLINK

MECHATROLINK communication ASIC total shipping nodes 1.5 M 1lion

1,600,000

1,400,000

1,200,000

1,000,000

ASIC

800,000

600,000

400,000

200,000

0

E year I total

MECHATROLINK ASIC 149768

1,295,5

1,026,270
826,790

604,410

444,59

= 9

01,520—

194,705 150813 222,380

199 480 299:290 5155 16

141,505 .
53,200 106,615 17594

2000

¢ P : MECHATROLINK Members Association

2001 2002 2003 2004 2005 2006 2007 2008
(year)
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MECHATROLINK
Number of member products 1)

Number of MECHATROLINK product is 201

250 H Total 250
MECHATROLINK Product number = Product number
200 01 200
g
£ 150 1 150
C
°
3
e
2 100 1100
50 50
0 0
befor 2003 2003 2004 2005 2006 2007 2008 (Year)
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MECHATROLINK diffusion

MECHATROLINK ratio in servo

I'I. MECHATROLINK

32.5 %

—— MECHATROLINK rate

35

30 |

25 |

MECHATROLINK rate in servo

32,5

20

16.4 17,

15

10
79 22 85 gy

13.0
10.2

2001 2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 2007 2007 2008 2008

S F S F
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tfask force '

| I'I. MECHATROLINK

MMA secretariat

MMA Executive

SEMI Technical Task foce

H -_ MECHATROLINK Members Association

Committee
MECHATROLINK-III MECHATROLINK
Spec. Task force Marketing Task force
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Publicity

Exhibition
SEMICON Japan 2008

H MECHATROLINK Members Association

W TVIESEE

_

Presentation by actor
and actress

| I'I. MECHATROLINK
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Slave stations and Transmission cycle

Transmission cycle Data size
[msec] 17byte 32byte
0.25 2 1
0.5 7 4
1.0 15 9
1.5 23 15
2.0 30 21
2.5 30 26
3.0 30 30
3.5 30 30
4.0 30 30
4.5 30 30
5.0 30 30
5.5 30 30
6.0 30 30
6.5 30 30
7.0 30 30
7.5 30 30
8.0 30 30

Condition : C2 master=0, retry=0

I'I. MECHATROLINK

The slave number in the table above is communication specification only. The number of
slave that master can control depends on each master controller’s specification.

Which Transmission cycle is supported depends on master and slave’s product

specification.

- ﬂ MECHATROLINK Members Association |
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e meion | ""-r_
ystem cLonriguration .I.IMECHATROUNK

C2 Master Station
(Support Tool)

i TERMINATOR TERMINATOR i

No.1 No.2 No.3 No.30

The number of slave node is depending on

the master product specificatin Terminators are needed at the both ends of the network.

(Some products include a built-in terminator.)

.....

# MECHATROLINK Members Association
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Error Recovery Mechanism il MECHATROLINK

®1 retry for each failed station
(up to 7 failed stations allowed)

WAN automatic retry in a transmission cycle

Transmission Cycle
‘Sync. P Cyclic Communication P Retry uSynC. R
Slave#1 Slave#2 Slave#3 Slave#1 Slave#3
SYNC CMD CMD CMD CMD CMD SYNC
RSP RSP RSP
7 7
‘Sync. P Cyclic Communication P Retry uSynC. R
Slave#1 Slave#2 Slave#3 Slave#1 Slave#3
| N
SYNC C CMD D CMD CMD SYNC
7 7 N
RSP RSP RSP
2 _’gl MECHATROLINK Members Assaciatior |
R ——————— P26
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Frame Format I'I. MECHATROLINK

CMD CMD CMD CMD CMD
Master  |SYNG #1 42 43 / #n #m SYNG
RSP RSP RSP // RSP RSP
Slave #1 42 43 #n #m
A
— T
Preamble Flag Address | Control Data FCS Flag
2 bytes 1 byte 1 byte 1 byte 16 / 31 bytes 2 bytes 1 byte
— _
.

« 17-byte Mode : Control (1 byte) + Data (16 bytes)
« 32-byte Mode : Control (1 byte) + Data (31 bytes)

ﬂ MECHATROLINK Members Association
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Data Format .l.l MECHATROLINK

byte Command Response
CMD RCMD

€ 17 byte mode

Control (1 byte)

+ Main command (16 bytes)

pUBLIWIOD Ul

WDT RWDT € 32 bytes mode
SUBCMD RSUBCMD

SUBSTATUS Control (1 byte)

+ Main & Sub command (31 bytes)

puewwod gng

NININININININININ === === === ]—
oo B k=1 1351 NS 151 ) B k=1 1) ) S ) ) EN R TS S =) e o e S G Bl Sl i b

29
30
31

- _’gl MECHATROLINK Members Association |
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Command sample i MECHATROLINK

CONNECT command(0OEh)
Bvte | Sommand, Datzéhex) CONNECT Command: OEH
: % VER: 21H (MECHATROLINK-II)
4 00
2 COMESIOD 2L COM_MOD: 02H (Synchronous mode)
S z COM_TIM: 01H (communication cycle =01 x
= 2 transmission cycle)
11 00
12 88 WDT: Data updates between master and slave when
= 00 Synchronous mode
12 WDT V\?IgT

* All data must be 0 for 17 to 31 byte when 32 byte
communication.

_’gl MECHATROLINK Members Association
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COmmand Group HMECHATROLINK

CODE [Hex] Command Group
00 to 1F Common command group
20 to 2F Common motion command group
30 to 3F Standard servo command group
40 to 4F Standard inverter command group

50 to 5F Standard I/O command group
60 to 7F Reserved

80 to 8F Extended servo command group (For customization)
90 to 9F Extended inverter command group (For customization)
A0 to AF Extended I/O command group (For customization)

- _’gl MECHATROLINK Members Association |
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MECHATROLINK-II Commands

I'I. MECHATROLINK

Function

Subcommand

No Operation Command

can be used

Read Parameter Command

cannot be used

Write Parameter Command

cannot be used

Read ID Command

can be used

Setup device Command

cannot be used

Read Alarm or Warning Command

cannot be used

Clear Alarm or Warning Command

cannot be used

Start Synchronous communication Command

cannot be used

Eshtablish connection Command

cannot be used

Release Connection Command

cannot be used

Read Stored Parameter Command

cannot be used

Write Stored Parameter Command

cannot be used

Set coordinates Command

cannot be used

Apply Brake Command

cannot be used

Release Brake Command

cannot be used

Turn Sensor ON Command

cannot be used

Turn Sensor OFF Command

cannot be used

Stop Motion Command

can be used

Request Latch Mode Command

can be used

Release Latch Mode Command

can be used

Servo Status Monitor Command

can be used

Servo ON Command

can be used

Servo OFF Command

can be used

Interpolation Command

can be used

Positioning Command

can be used

Feed Command

can be used

Interpolation with Position Latch Function Command

can be used

External Signal Input Positioning Command

can be used

Zero Point Return Command

can be used

Velocity Control Command

can be used

Torque (Thrust) Control Command

can be used

Adjusting Command

cannot be used

&cgg Command
00 | NOP
01 | PRM RD
02 | PRM_WR
03 | ID_ RD
04 | CONFIG
05 | ALM RD
06 | ALM CLR
OD | SYNC SET
OE | CONNECT
OF | DISCONNECT
1B | PPRM RD
1C | PPRM WR
20 | POS _SET
21 | BRK_ON
22 | BRK _OFF
23 | SENS ON
24 | SENS OFF
25 | HOLD
28 | LTMOD ON
29 [ LTMOD OFF
30 | SMON
31| SV_ON
32 | SV_OFF
34 | INTERPOLATE
35 | POSING
36 | FEED
38 | LATCH
39 [ EX POSING
3A | ZRET
3C | VELCTRL
3D | TRQCTRL
3E | ADJ
3F | SVCTRL

General-purpose Servo Control Command

can be used

- _’gl MECHATROLINK Members Association |
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MECHATROLINK-II Subcommand

Code Command Function

(hex)
00 | NOP No Operation Command
01 | PRM RD Read Parameter Command
02 | PRM WR Write Parameter Command
05 | ALM RD Read Alarm or Warning Command
1C | PPRM WR Write Stored Parameter Command
28 | LTMOD ON Request Latch Mode Command
29 | LTMOD OFF Release Latch Mode Command
30 | SMON Servo Status Monitor Command

®In order to enable to use Subcommand, set the COM_MOD bit in the
CONNECT command even in 32 byte communication.

I'I. MECHATROLINK

®Combination of main command and subcommand is different depending on the
product specification.

_’gl MECHATROLINK Members Association
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MECHATROLINK-II ASIC

| I'I. MECHATROLINK

ASIC

JL-080B

*Support MECHATROLINK-I/II
*For Master/Slave

Lot : 60piece/Lot, 300/pieceLot

ASIC

JL-098B

*Support MECHATROLINK-I/II
*For Master

Lot - 300piece/Lot

ASIC

JL-052C

*Support MECHATROLINK-I/1I
*For Slave

Lot : 90piece/Lot, 450piece/Lot

H MECHATROLINK Members Association
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rts appearance R MECHATROLINK

Pulse _ _ ASIC(JL-080)
Driver/Receiver
transfQqrmer

u\

\t&

Chd
013

wKun |-
T202004DT 16 .

B s

L’:~;:~|

';& it @(:t;?r Afﬂ

i

i

L}
AR

v

) Ilmlllllll”

e

l

c19

v

T202004DT

RoHS-compliant

40mm

Pulse transformer in above picture is not RoHS-compliant.
T202004DT is RoHS-compliant Pulse transformer.(see left picture)

.H MECHATROLINK Members Assaciation
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Eagle'Appearance, measurement 1 i MECHATROLINK

-11.8 -

we6002-05

JEPMC-W6002-05-E (5m) USB typeA




Standard circuit (1)

JL-080 Host Mode

I'I. MECHATROLINK
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I'I. MECHATROLINK

MECHATROLINK-II

Support tools




TGh O

Network Analyzer

H MECHATROLINK Members Association

| I'I. MECHATROLINK

Name: Network Analyzer

1) Network Analyzer unit
Part #: 87215-95121-S0103
2) Network Analyzer software
Part #: JEPMC-NWAN700

Manufacturer: Yaskawa




M-Il I/F cards

I'I. MECHATROLINK

[standard PCI]

JAPMC-NT110

[low-profile PCI]

JAPMC-NT111

* For Master

« Communication |/F card
with JL-080B (CPU-less)
» Supported OS

—Windows 2000/XP with
RTX 5.1.1 or RTX 6.0.1

—Windows 2000/XP

[PC/104 bus]

JAPMC-NT115

* For Master

« Communication I/F card
with JL-080B (CPU-less)

ﬂ MECHATROLINK Members Association
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MotionWire StarterKit | il MECHATROLINK

System Configuration Example

Master station for slave development

¢ HE LR Study tool for MECHATROLINK protocol
1) MotionWire
S — Software
=l =1
— O MotionWire

Interface Board

Name: MotionWire StarterKit

@ MECHATROLINK Cable Manufacturer:

e & Yaskawa Information System
m

4

i
@ ServoDrive I/O modules (Slave Device)

¢ P : MECHATROLINK Members Association
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gample Kit U MIECHATROLINK

Parts kit for MECHATROLINK standard circuit. Convenient
for developer who wants to make MECHATROLINK board.

mJL-080 sample kit
Type: JEPMC-OPM2SK-1-E
Contents: 5 parts each of following parts
JL-080B (ASIC 144pin 20mm)
T202004DT (pulse transformer)
SN65HVDO5DR (driver/receiver)
SG-8002JC 40MHz (crystal oscillator)
DUSB-ARB82-T11A-FA (USB 2-stage connector)
WJL-052 sample kit
Type:JEPMC-OPM2SK-2-E
Contents: 5 parts each of following parts
JL-052C (ASIC 144pin 14mm)
T202004DT (pulse transformer)
SN65HVDO5DR (driver/receiver)
FA-365 15MHz (crystal oscillator)
DUSB-ARB82-T11A-FA (USB 2-stage connector)

mJL-098 sample kit

Type: JAPMC-OPM2SK-3-E

Contents: 5 parts each of following parts
JL-098B (ASIC 144pin 20mm)
T202004DT (pulse transformer)
SN65HVDO5DR (driver/receiver)
SG-8002CE 25MHz (crystal oscillator)
DUSB-ARB82-T11A-FA (USB 2-stage connector)

_H MECHATROLINK Members Association
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MECHATROLINK-III
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MECHATROLINK-III system configuration | il MECHATROLINK

HMI

Setup tool

Ethernet etc

Master controller Ethernet

Master controller

Star connection

Cascade connection H MECHATROLINK-III

H MECHATROL INK-III
Gateway

MECHATROLINK Hub

IT.

» B B S G I_'IIIIII

Servo Drive 10 Temperature Inverter Stepping motor Slave controller
controller

<7

H MECHATROLINK Members Association




Cyclic time and # of nodes i MECHATROLINK

Maximum # of slaves are following tables:

Data size (byte)
Cyeclic ti C1
yclic time 16 32 48 64 master
31.25us 1 1 0] 0 / \
62.5us 2 2 2 2 SLV SLV
125us 6 6 5 4 #1 #2
250us 11 11 10 9 | |
500us 19 19 18 17 SLV SLv
1ms 31 31 29 28 #3| #4|
2ms 49 49 47 45 . .
4ms 62 62 62 62 I I
8ms 62 62 62 62 SLV SLV
Cascade (C1 master has 2ports, and 0.2m cable each) #o1 #o2
Data size (byte)
Cyclic ti C1
yclic time 16 32 48 64 master
31.25us 0 0 0 0 |
62.5uUs 2 2 2 2 | HUB |
125us 6 6 5 4 / — N \
250us 12 12 11 10 SLV || SLV | wess:i | SLV || SLV sLv
5000s >4 >4 1 19 #1| #2| #6| #7| #8|
1ms 42 42 39 36 SLV SLV | wasmi | SLV SLV SLV
2ms 62 62 62 62 #9 #10 #14 #15 #16
4ms 62 62 62 62 J' J' J' ‘f #
8ms 62 62 62 62 SLV SLV
Star (HUB x 1, and 0.2 cable each) 1 ! ! #55 #56

- _’gl MECHATROLINK Members Association

| SLV SLV EEEE| SLV
#57 #58 #62
R ———— _._.*L P44
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Topology cascade W BTkt

3=

Tool option

C1 master C2 mast

62 slaves maximum




N R A — !
Topology Star - JAl MECHATROLINK
C1 master C2 master_E
M-llHUB ' -

Tool option
M-Il HU

> HUB can be connect 2 times.

- J
Y

Star connection

/

G /
Y

Star connection

Total 62 slaves maximum.
Termlnator IS not necessary.

H MECHATROLINK Members Associatio




Topology Star & Cascade mix i_|'.| MECHATROLINK

=

'Toolopﬁon

C1 master C2 mast

M-Il HUB

N R W
Star connection e _
Cascade connection
N -

—
Total 62 slaves maximum. HUB will be not counted as

one node. All synchronies nodes has to be placed within
19 nodes from master station.
Terminator is not necessary.

: H MECHATROLINK Members Association
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Hot-plug | .I.IMECHATROUNK

Slaves and C2 master can be connected to the network after cyclic
communication started. As a result, it is enable to replace and/or add the slaves
while the master controls other slaves.

It needs the application program to
! ! stop and start the control to the slaves
; System A .| which replace and/or add.

Master

HUB e :




T o —
Data length - JAl MECHATROLINK

Different communication data size for each slave node can
be mixed.
Possible to use the best network corresponding to the system.

MECHATROLINK-III controller (master)

32bytT

32byte data 64byte data 16byte data 8byte data
Servo Multi-axis Inverter I/O

vooww

H MECHATROLINK Members Association
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Monitor slave .I.IMECHATROUNK

Monitor slave can be received the command/response data of other
slave stations and master.

Master

Can be received the
command/response data of
between other slaves and
master.

AR
| CMD/RSP [" CMD/RSP_|

... “

| CMD/RSP | | CMD/RSP |

Slave stations

H MECHATROLINK Members Association




Retry function i MECHATROLINK

ASIC has a retry function same as MECHATROLINK-II.
®Max. 62 times (can try the retry when retry failed if it is available time to do.)

®ASIC try the retry communication in same transmission cycle time automatically.

Transmission cycle time "
P Message communication start time R
Interruption delay time >
Cyclic communication Retry communication C1 message C2 message
Cyclic Communication
Response Monitaoring
Time | Slave #1 Slave #3
swe|  |cMD CMD CMD CMD CMD C1 C2 SYNC
MSG MSG
‘ C1 C2
RSP RSP RSP MSG MSG
Y 4 Y 4
Slave #1 Slave #2 Slave #3

C1 master ASIC tries to send the command as a retry to the slave which does not send the
response within cyclic communication response monitoring time.

Max. retry times is set to ASIC by access driver.

- _’gl MECHATROLINK Members Association |
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Frame format I'I. MECHATROLINK

Master | SYNC CMD CMD CMD CMD CMD SYNC
#1 #2 #3 // #n #m
Slave RSP RSP RSP | | // RSP RSP
#1 #2 #3 #n #m
- —~ ™~
M-Il MAC layer M-Il MAC layer
Header [ Data
Frame Type
Preamble SFD AsdodurreC:s Dzzt(ijr:zéign MCeos:targle IeDnagttah Infromation field FCS Gap between frames i
56bit 8bit 16bit 16bit 16bit  4bit 12bit 8,16,32,48,64 byte 32bit T T T Toeebit
NG _
~

8/16 /32 /48 /64 bytes : Information field

H MECHATROLINK Members Association




Standard Servo Profile Format

Main
command

Sub
command

<

{

.

I'I. MECHATROLINK

32 byte mode

Header(4byte) + Data field (28byte)

for Main command

48 byte mode

Byte Command Response

0 CMD RCMD

1 WDT RWDT

2 CMD_CTRL CMD_STAT
4

5

6

7

8

: CMD_DATA RSP_DATA
28
29
30
31
32 SUBCMD RSUBCMD
33
34 SUB_CTRL SUB_STAT
35
36
37
38

SUB_CMD_DATA SUB_RSP_DATA

45
46
47

_’gl MECHATROLINK Members Association

Header(4byte) + Data field (44byte)

for Main command + Sub command

P53



Profile type

Profiles are subclassified according to the purpose and use. To realize, with MECHATROLINK-III, the high-resolution

I'I. MECHATROLINK

and long stroke system that the standard servo profile cannot support, for example, add a profile and define the
command specifications specific to the function.
The MECHATOLINK Members Association manages the profile types.

Code Profile Code Contents
0x00 MECHATROLINK-II 0x00 MECHATROLINK-II compatible The profile that supports the compatibility of the
compatible profile profile MECHATROLINK-Ill-compatible devices, enabling
them to operate in the MECHATROLINK-II application
layer.
0x01 0x01 Acquiring the ID information in event- | The special profile type used to acquire the ID data,
driven communication common parameters, and so on by the ID_RD
command, the MEM_RD command or other
commands in the event-driven communication.
0x02 — OxOF Reserve
0x10 — Ox1F Servo Profile 0x10 Standard Servo Profile The profile that the MECHATROLINK-III-compatible
0x11 High-resolution Servo profile servo devices and stepping motor drive devices
support.
Multi-axis Servo Profile
0x20 — Ox2F Inverter Profile 0x20 Standard Inverter Profile The profile that the MECHATROLINK-III-compatible
inverter devices support.
0x30 — Ox3F I/O Profile 0x30 Standard 1/O Profile The profile that the MECHATROLINK-III-compatible
I/O devices support.
0x40 — OxFF Reserved (SEMI, Safety, etc)

- _’gl MECHATROLINK Members Association |

* The table above is just an example. Some profiles in the table are not defined at this time.
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MECHATROLINK-Il Command

I'I. MECHATROLINK

SV_ON POSING FEED
Byte Command ﬁesponse Byte Command Response Byte Command Response
0 SV_ON (31H) SV_ON (31H) 0 POSING (35H) POSING (35H) 0 FEED (36H) FEED (36H)
1 WDT RWDT 1 WDT RWDT 1 WDT RWDT
2 2
2 CMD_CTRL CMD_STAT 3 CMD_CTRL CMD_STAT 3 CMD_CTRL CMD_STAT
4 4 4
5 5
2 SVCMD_CTRL SVCMD_STAT = SVCMD_CTRL SVCMD_STAT = SVCMD_CTRL SVCMD_STAT
7 7 7
8 8 8
9 9 9
10 SVCMD_IO SVCMD_IO 10 SVCMD_IO SVCMD_IO 10 SVCMD_IO SVCMD_IO
11 11 11
12 12 12
13 13 13
7 CPRM_SEL_MON1 7 TPOS CPRM_SEL_MON?1 7 Reserve CPRM_SEL_MON1
15 15 15
16 16 16
17 17 17
5 CPRM_SEL_MON2 T8 TSPD CPRM_SEL_MON?2 T8 TSPD CPRM_SEL_MON2
19 19 19
20 20 20
21 21 21
Reserve MONITOR1 ACCR MONITOR1 ACCR MONITOR1
22 22 22
23 23 23
24 24 24
25 25 25
MONITOR2 DECR MONITOR2 DECR MONITOR2
5 ONITO 5 C ONITO 5 C ONITO
27 27 27
28 28 28
29 29 29
MONITOR3
0 = TLIM MONITOR3 = TLIM MONITOR3
31 31 31
— 2
R —— P99
S SRNNNNEEEEEN
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MECHATROLINK-IIl Hardware L MECHATROLINK

» MECHATROLINK-IIl Communication ASIC
» Physical layer : 100 base-TX

» Cable
Category 5e / STP (Shielded Twist Pair)

» Connector
RJ-45 or Industrial mini I/O connector

I M-III cable

H MECHATROLINK Members Association

Industrial mini I/0O
connector
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AS IC packages h.l.l MECHATROLINK

MECHATROLINK-III ASIC packages
Package : LQFP JL-101

Size : 20 mm x 20mm

Pins : 144 pin

Thermal resistance : 46 C/w

Order No. JL-101A-LQFP-60P ( 60 pieces )
JL-101A-LQFP-300P ( 300 pieces )

Package : FBGA JL-100

Size : 12 mm x 12mm

Pins : 144 pin

Thermal resistance : 43 C/w

Order No. JL-100A-FBGA-76P (76 pieces)
JL-100A-FBGA-304P (304 pieces)

<Note>
These ASICs have the same functions, but size and thermal resistance are different.

H MECHATROLINK Members Association
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Board figure f.l.l MECHATROLINK

Filters Oscillator

e
L]

et
b i1= 15

o

el

£
I
(4]
]
"
]
E 5
-5
-4
£
e

O m——
anw

I
Se

il B
u ]

B wk
=i

el el .
P O O B L

Connector Ethernet PHY

Pulse transformer MECHATROLINK ASIC
2ch type

H MECHATROLINK Members Association
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Connector figure and size - gt MECHATROLINK

2 types of connector can be use for MECHATROLINK-III.

TYCO AMP
IMI connector
TYCO AMP Parts No. 2040008-1
FA type RJ-45
Recommended parts No. : 0 fgﬂ-Eﬁj_(wm_ 5
1903526-1 11+-03 —Zaji]] ] : 10.7 +-03
v [ — I—l i 1 - v

03

8= 0.3
95&

_H MECHATROLINK Members Association
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Ethernet cable i MECHATROLINK

Recommended cable:

DYDEN CORPORATION
Ethernet cable
Type: RS-MIlI(20276)

Standard Ethernet STP Cat5e cable can be use.

In case of using standard cable from market, make sure the minimum round radius specification
of the cable. In case of short cable use such as 20cm.

Also system evaluation is needed in case of using a long distance cable with ferrite core or
junction box. Make sure there is no noise effect.

H MECHATROLINK Members Association
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Standard CirCUit.- ! .'.IMECHATROLINK

JL-1@1A I,F STANDARD CIRCUIT PP 55X XK
- B 2 joden, .

fereteberesere
fukiipming

.._‘_su
L T T Ten oo oo T T

;%E: JL-191A I,F STANDARD CIRCUIT BB KKK KKK

PR

i, BpT
o SLE A IAC
_,L..--F!ﬂm-g:

s =
o MIBTCLL®

2
1981386-1
]
TR
(2]

BN

@|a|ofm) s ww|-

Standard circuit can be download from MMA web member site. There
are 2 types for JL-100A and JL-101A.
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MECHATROLINK-III

Support tools

S
'.Hﬂ MECHATROLINK Members Association
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MECHATROLINK-IIl Network Analyzer - g MECHATROLINK

e MECHATROLIMK-TI Analyzer - Sample - [M3-ANALYZER] - [Metwark fn: - MEGHATROLIMKE-TI 1] 1Ol =]
E File Edit Aiew  Analyzer Setting  Window  Help - B X
EEE LFEE v (38

PR O e b QS SR

Online M3-ANALYZER 1:Ethernet(LP) TP192. 1681 1 =E

MECHATROLIMK-III 1 ]

Metwork Analyzer :

Meszage..

:j-m ANALYZER'

Marmal Ox[3354 BEE Q0007 Q0000 0 syhchronous
Mor mal 00021 Q0001 Q0000 Ox02 22 Q=00 : Mo operation 0
Mor mal Ox0001 00021 Q0000 Ox02 a2 Ox=ED 0
Mor mal 0022 Q0001 00000 w02 a2 D08 0
Mor mal Q0001 Ox0022 Q0000 Ox02 22 OxES 0
Mormal 00023 Q0001 Q0000 Ox02 22 O=10 o
Mor mal Ox0001 00023 00000 w02 a2 O=F0 0
Mar mal Ox0024 Q00071 Q0000 Ox02 22 Q=18 | j:l
.3
=) === MAC layer header =
------ = [D&: Destination Address] 0:FFFF :
- o= [54: Source Address] 00001 : C1 Mazter
------ = [M3G_CTRL: Messaee Controll  0x0000 : Mormal
- == [FT¥P: Frame Tvpe] 001 : Synchronous Frame
------ == [LEM: Data Length] 8
E||_:,| -— MAGC layver data
------ = [Current time] 0:D2354BEE
OxRBCC

- [Interrupt Delay Time]

Trea

0x004 76053 d
AORS 00 071 02 03 04 0% 068 07 - 08 09 04 OB OC 0D OE OF 0123456789ABCOER
ooo0 FF FF 01 00 00 00 08 10 - EE 4B 35 03 CC oF AN ......... ko, .[W
no1n R3 60 47 €4 = Sl
A=CT
Fieeen CAP NUM SGRL

Vendor : Yaskawa Electric Corporation

H MECHATROLINK Members Association
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MECHATROLINK Interface card

I'I. MECHATROLINK

[standard PCI]

JAPMC-NT110
[low-profile PCI]

JAPMC-NT111

*For M- II master device
Communication interface card
with JL-080(CPU-less)
* OS
—Windows2000/XP+RTX6.0.1
—Windows2000/XP/Vista

[PC/104]
JAPMC-NT115

For M- II master device

sCommunication interface card
with JL-080(CPU-less)

[standard PCI]
JAPMC-NT112A-E

* For M-I master device
« Communication interface card
with JL-101 (CPU-less)
* OS
—Windows2000/XP+RTX6.0.1
—Windows2000/XP/Vista

- _’gl MECHATROLINK Members Association |

Vendor : Yaskawa Electric Corporation
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MECHATROLINK-III StarterKit

MECHATROLINK-III starterkit is for slave device developer. StarterKit is able to send

any commands to the MECHATROLINK-III slaves.

KII Starterk

Fil= Comm setting  Script  Trace

TraceData Set

Buffrsm o
4-32000 Kbyted ) *0%% HEv
e o
(0-100%) 50 it
ez H

Slawe adrrass

Trigger Condition

1. Ofset[Z Bit pattern [07101 001
2. Ofset[n Bit pattern [11111000

Window  Display  Help

- SoriptCheck

~Soript File
|C#¥Documents and Settings¥MIL -0 71 DA ATUA¥T A% Ry T¥soriptémzint  File Select ‘

Tricger source  [Receiue -] data

|

Gomm Profle  [MECHATROLINK-T ..

Skue  Response Gomma

mand Respons Slave Sp Gomm: Respons
Address monitoring time dsta Lencth dats Lancth Addrass monitoring time  dats Length data Lencth

Recieve Gommand

Camm mode

CvoLI =

P wlE T Tlenl™ cleges [ W] JE ) I | ~leps

Transmission cycle  [250

gz pfe et o™ clepetd]  wl s leye | JE3 9%

Feetry Time

s wl ~=lus] =l Slege [ ul ~lus] ~lope| ~lepe

Gz master
fransmission start time

4wl el e T | s lee ~leve

Trensmission dely 19
time measuring sount

sl sl el “lewe sl W us] lene| lEve

~| us

Intarruption delay time [T <] xsus

sl s JE3 | EIFRE e o] ~leye

WOT funofion setting [7——
for hast monitering s

[ wl =] =l Slepersl  w] B e ~lere

[ wl s 3 B Slege sl wl lus| i | 1oy

M3Status

FMOMTOR———
CRRMSELMONI [ ©
CPRMSELMONZ [0
sELMOMi [ Y [ @
SELMOME[ ) [ ©
seLmons[ B 0
SELMOMAT BT [ @
sELMONs | ) [ @
sELmMons | P) [ @
ROMDID
CMD_ALM
COMM_ALM
ADOFIL

[ —
[ —
| E—
[——
suBoMDLMM [0

CMD_STAT[command status] = a

bit1 5 bitg bitD
En][D][D]ID]‘ID] lﬂ][ﬂ][nll[D]ID]ID] [ol{ollolo] (o]
|
I

|

|

| I |
COMM_ALM GMD_ALM RCMDJD

| | DALM
| ik
CMDRDY

SVOMD STAT servo command status fiskd = 0 RunScript

bt Giza bt i it
GO Moo e 33 1161 91 MO M el NGO NS O a1 A 9160 Script Fiie
| | I 1] Lo | | bworpavsecwe ||| [G¥0ocuments nd Satinesill -3, 1 027U B7 25 P Eecriplaint | Fie 51
| I 1| | Lewee [ CMD_CANCEL OMP

I I } I } | POSFOY } } GCurrent Lina Seript O
| ro ‘
| | | s I  — Go Step Siop | Res
SELMOMZ SELMONZ SELMONI svon ADCFIL =

SVOMDIO[servo sommsnd io monitor] = [ 0

bitat bit2d bitl 6 bita bit)
ool tol foltel ol (o] (o] (o] tol folfol 010l (o] (ol ol ol (o] (o] (o] fol fol ol (ol [a] tol fal ol ol (o] (o] el

interpolste 0100 100000 O 0 3 10

| | N RERR

; ! s e -
y . o7

‘ I Zorp | | L nesoro | ||| WDt ooammmIe

| | | | | DEM 11 Exn

| } } | NEAR I | Exte

i _ PSET Ex’

VENDER? - VENDERD oI EsTP

SUBCMD STAT[sub command status] = [ @

Send Gommand

ONMEGT 001 SFFFFFFH 10

bit23 bit1 6 bitg bit0
[0l {01 (0] (0] (o] (o]l (o) (0] 0] (0] (ol (ol (o] (0] (0] (o] (o] [l [l [l 0] [0] [0]
| | | | |

1 1 i 1 1
SELMONS SELMONS  SELMON4 SUECMD_ALM

|
SUBCMORDY

= £ MECHATROLINK Members Association

=23 [

|HUM [SCRL

Vendor : SKY LINK Corporation
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Sample kit for developing prototype | .'.IMECHATROUNK

Sample kit includes 5 sets of main parts for prototyping MECHATROLINK-III device
(master/slave). There are 2 type of Sample kit as follows:

JL-100 sample Kit

Product code : JAPMC-OPM3SK-1

Vendor : YASKAWA Control Corporation

Parts list in the sample kit (all parts 5 set)
+JL-101A(Yaskawa ASIC, qty.5)

*H1102(Pulse transformer, qty. 10)

*DP838491VS(National Semiconductor PHY 2ch type, qty.5)
+1981836-1(Tyco Electric AMP connector, qty.10)
*BLM21BB201SN1D (MURATA Filter)

N JEPMG-OPHISH-1-E_
AN

JL-101 sample kit

Product code : JAPMC-OPM3SK-2

Vendor : YASKAWA Control Corporation

Parts list in the sample kit (all parts 5 set)
+JL-100A(Yaskawa ASIC, qty.5)

*H1102(Pulse transformer, qty. 10)

*DP838491VS(National Semiconductor PHY 2ch type, qty.5)
*1981836-1(Tyco Electric AMP connector, qty.10)
*BLM21BB201SN1D (MURATA Filter)

Vendor : YASKAWA Control Corporation

{_H £ MECHATROLINK Members Association
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MECHATROLINK-I11 Utility software - JAl MECHATROLINK

£ MEGHATROLINK-IT Utility - [M3TcCall] Ol =|
i File Edit Modes \iew ifindow Help =& x|
J O = = & B B2 |
Mew Cpen Save Cut Copy Faste Delete Fit Zoom In  Zoom Out  Mormal “ertical |Horizontal Cazcade | Com
File Mame @ M3TcCall Create Date:2008/06/26 20:21:53 Modify Date:Z2008/06/26 210

File Comment:

System configuration is defined by
A T - 0 putting the icons(C1/C2 master,
e /._\ -------- e [pe g || slave, Hub) and connecting them
s e L0 | withlines in the canvas and

| B i A setting the parameters such as

[ ]

CZ Master

T (T R R R R T S A communication data size, cable
: = s s s s = D = s : s s ;

| I gt R R length, retry times, and so on.

Loz |[* BL 04 ELCE EL 06 .
ol T = == == i This software calculates the
1.0m
: T A D R minimum transmission cycle time
T e S R e e 10 I
e N that system.
A »
Items | Value | Unit | | -
SLOITRDLY 386 10n sec J Property Items (Slave) value
e SLO2TRDLY 1372 10
e SLO3TRDLY 2358 100 se6 (tete e | | e
g;g?g gt:gé$§:8 t¥ 1%3% ::8: 2:2 Message Transmission Data Size(4,.500 bytes) |64 =
calc SIROETIEAD Frim (i 57 ilTEse =l | »
Ready [ [NOM 4
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