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NMC Series

NMC series is the best motion controller that has been developed
based on 20 year's field experience,

It is the best product to avoid complex equipment configuration

« A NMC can control up to 64 axes of Servo drives and 5,440 points of 1/Os at
every 1msec in position loop

« NMC can control Pulse/Analog Servo drive through function module,

« Max, four NMCs can be installed in a PC

:..‘- Reliable & Smart .
RS™ Automation

NMC lower the cost of a equipment

« Low—price PC can be used because of using PCle slot
« Does not require Real Time OS
(An advantage compared with software—motion—controller)

e Decreasing the number of wire can reduce wiring costs

PCI >

EXPRESS"

Choose a EtherCAT master that you want

The reasons are -« to support standard EtherCAT CoE
» to support connection with all kinds of EtherCAT products

« to support communication distance of 100m between nodes

EtherCAT.

Apply our standardized and advanced Motion Controller to your equipment

« Perfectly realization of PLC Open Motion standard
« Overriding speed/position profile through various blending motion function

e API design that is familiar with PLC users

PLCopen’

for efficiency in automation
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Reliable & Smart

EtherCAT System Configuration

Possible to build EtherCAT system you want as the lowest price,

B Star wiring method

PCl express

NMC Board

EtherCAT. 1)

d,. 6,8

EtherCAT 1/0 EtherCAT 1/0
Module Module

EtherCAT CSD7 NMC Function Module

< 1)
In case of using between our products, the maximum
distance between nodes is 100m, However if you use a
product from another manufacturer, the maximum
distance might be different

2)

CSD7 is our company servo drive that supports EtherCAT
and Pulse/Analog command, For more details, please
Servo refer to the CSD7 catalogue.

B Line wiring method

PCl express

NMC Board
—
EtherCAT.
3), 4)
EtherCAT CSD7
EtherCAT 1/0 EtherCAT 1/0
NMC Function Module Controller Module
. 3

Product that support cable redundancy
wiring will be released in 2015

. 4)
Topology supports not only the two

= = methods above, but also 'Tree' and
Analog/Pulse 'Daisy Chain' method.

Servo )
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Reliable & Smart

Major functions of NMC (1)

Offers motion function suitable for gear controlling.

* Planned
Touch Probe /]\ n__nn_pn
Input 1 1 1 1 N
1 1 1 1 7
/\ 1 1 1 1 Time
« A function that records actual position when specified input is sostion | 200000 . . . .
triggered st R oo oA
1 1 1
H : . 70000 = = = o - - o o o - - ===
« Processing time : 2ms 1% r

30000

Latch Latch Latch Latch
20000 50000 70000 90000

Geared Motion
« A function that sets velocity ratio between Master axis and

Slave axis

« No limitation about the number of Master axis and Slave axis
. O Master O Slave
« A Master axis can have lots of Slaves, and one of these

Slaves can be a Master of another axis

Digital CAM Switch* .

position=90000

Position 100000
« Function to output specified signal according to the condition 70000

of the certain switch set by selected axis a0

e Processing time : 2msec ﬁ

10000

Triggered/F
Output L2

Time

Linear Absolute AN

e Functin of rectilinear movement of the selected axes in a e
certain track

« Supports up to 3 axes
+ Supports BLENDING *

3-Axis linear interpolation

Linear Circular A

« This function enables the selected two axes to draw a circle

arc to end position through auxiliary position, Target coordinates
e Supports up to 2 axes '
« Supports two modes of 'Border' and 'Center’

« Supports BLENDING *

2-Axis circular interpolation
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Reliable & Smart

Major functions of NMC (2)

NMC Series offers Position/Velocity Override function through six types of Blending as below,
The function can be used on the Group Motion,

First Profile
BUffe red Velocity /\ ' ' '
| |
| |
« Immediately starts a new movement after completion of | | |
the current movement | | |
+ Occurrence of a halt section as the speed zero between ' N — >
Second Profile ] ] |
two movements A : : :
« There is no blending velocity H H H
| | |
| | |
|
1/ | }\
| | |
. | | N
T T T y
Aborting L
Velocity /\ L} [} [}
| | |
| | |
» Default mode without buffering | | ]
. . . . @ Aborting
« It makes an ongoing motion stop immediately : : H Motion
| | | N
! ! ! Time
| | |
Velocity /\ : : :
———— = | |
/ 1N |
/ : \i‘ - ll- \ = = Buffered
/ | | | \ Motion
| | ! AN
T T T
[ [ ] Time
BlendingLow
Velocity/\
« The current movement is the same as buffered mode, but the axis
will not stop between the movements,
* The velocity of the new movement is blended with the lowest
velocity of the current and new movement at the end—position of : d L >
the current movemnet position AN , , ; Time
=== === $m=m=—==- ===
1 1 1
-] P R !
. . ] 1
BlendingHigh e R ' |
g g et 1 1 1
1 1 1 >
1 1 1
« The current movement is the same as buffered mode, but the ) 1 1 1 Time
Veloclty/\ f f f
axis will not stop between the movements, 1 1 1
1 1
« The velocity of the new movement is blended with the highest velocity of the 1 1
current and new movement at the end—position of the current movement : . N
1 : -ﬁ
. 3 1
BlendingPrevious L
. 7
Time
« The current movement is the same as buffered mode, but the :
axis will not stop between the movements, N
7
* The velocity of the new movement is blended with the velocity of : Time
the current movement at the end—position of the current movement :
N
7

Time

BlendingNext

BlendingPrevious

BlendingNext
- The current movement is the same as buffered mode, but the EencincHioh
. . e BlendingLow
axis will not stop between the movements,
« The velocity of the new movement is blended with the velocity of
the new movement at the end—position of the current movement

.
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Reliable & Smart

NMC Manager

B Ul visible at a glance

NMC Manager is the tool developed by our company using the Ul anyone can test our products without
programming, Basically, it consists of the Motion Configuration that can test the axis operation directly, and
the Device Configuration that can view the device information,

ICERUNALL § STOPALL| M5-F M--FE M-—-E M-~ _ [EEE. e ® -

Online
Name | Commaned... | Commande... | Actual Pos. | Actual Velo. |Lag Dist |Em.
AisIDO 100000 0000 100000  0.000 0.000 -

P Axis ID 1 (Linked to Slaved Slot 1) AisID1 0,000 0.000 0,000 0.000 0,000 -

P Axis ID 2 (Linked to Slaved Siot 2) AxisID2  0.000 0.000 0.000 0.000 0.000 -

oo wﬂ. :mgm J AdGsIDZ 0,000 0,000 0.000 0,000 0,000 =

fx Axis ID 5 (Linked to Slave?) AxisID4 11102264 -100000 11104508  0.000 2244 -

Rx Axis ID 6 (Linked to Siave3) AisIDS 0,000 0.000 94411 0.000 94411 -

D& Device Configuration AxisID6 0,000 0,000 20469.078  0.000 20469.078 -
El Ds Devices
E M NMC 5

@ RS Slave 0 (NMC_FM_P4)

(& siave 10.7)

@ [ Save 207 Axis ID Type | Linked to [«

& save3emy 0 Open Loop Position Com... Slave 0 (NMC_FM_P4) -Slot 0 -

B More comfortable composition of Axis Mapping

Any axis number and slave number can be changed as user desires using the Manager Software to avoid
the axes configuration of the system,

B View(y)
DeE®
|'Waork Space
Mo Motion Configuration

B M NMCS

fxe Acdis ID 0 (Linked to Slaved Siot 0)

A Axis (Linked to )

Fix fods (Linked to )

Rx Axds (Linked to )

fix Axis ID 5 (Linked to Slave1)

fix Axis ID 4 (Linked to Slave?2)

fix Axis ID 6 (Linked to Slave3)
IDe Device Configuration

|Linked to

- Open Loop Positien Command with... Slave 0 (NMC_FM_P4) -Siot 1
- Open Loop Position Command with... Slave 0 (NMC_FM_P4) -Slot 2
- Open Loop Position Command with... Slave 0 (NMC_FM_P4) -Slot 3

e watch View | [[EJ Logger Output
&

CAP NUM SCRL Version -

B Convenient NMC Manager with automated SCAN SLAVE

It can be loaded the Project used before and the ENI file at the start of NMC Manager, It can operate up
to the motor run easily without pressing any buttons using operation of automated SCAN SLAVE after a
Master scan.

-
Select Master

[®7 NMCManager | )

Yes |

2014-08-19 13:38:51:169
2014-08-19 13:39:02:804

Mo 2014-08-19 13:39:03:002

2014-08-19 13:39:03:246

SmnSlaveI

Cancel

Master | Timestamp b
2 Master 0 | @ Change to Run? 2014-08-19 13:38:51:136 (@ PCICIPComm Library Version : 0b010007
2014-08-19 13:38:51:152 o Device Driver SDK Version : 02010005

@ Device Driver Version : 01000007
o Master 0 - ENI 44 2t2

o Master 0 - FileDownload - 0x00000000 - MC_OK
9 Run OK - Master 0
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Reliable & Smart

NMC1/O Manager

B Real time monitoring of EtherCAT Data being processed

It can read the communication status quickly and precisely because of sending and receiving real time
processing data with NMC Manage connection,

It is a stand—alone and convenient software tool, because it is operated automatically after PC booting,
without any actions, regardless of the NMC Manager,

Samplng Time (msec): 1 Time Out (msec): 10

MasterlD  Status Send Cnt  Sendemr RecvCnt Recverr  Time In... Maxint..
Famenco0 Run 22765 o 22764 0 1028 1094
Flamencol

Flamenco2

Fiamenco3

NMC IO Manager : Never stop this program.

| -

[ Gear ][ swe |

No Time Level Description i
1 26124034 Info Start 10 Task e | @ |
0 26124034 Info Start To Manager :; Samping Time = 1

P TR —
RS Automation

NMC Scope
B Individual NMC Scope Monitoring that is linked with NMC Manager

NMC Scope can check the data quickly and easily because it shows the position of the operating axes as
the graph under the connection with NMC Manager. And multiful NMC Scope programs can be carried out
for user convenience without mixing numbers of axes,

EFET)
Ttem View .
= [l Masters [ Btep [ Play | Zoomn ][ Seroll |[Zoom Out][ Capture | Time Period: 5+ Secands
=M Nmco
B0Rs Axes — 0.00000ProfiedPostion  — 1-0:0000Profled Velocty  — 2-00000Profied Accel  — 3.0:0000:Profiled Jerk
S@aA Adso ~ 4.00000ActualPostion  — 5-0:0000:Actual Velocy
{713 profiled Position 4 Y2 Yo 1 3 5
141 Profiled Velocity 254045000 0 15 s
%1 Profiled Accel S |l
141 Proiled Jerk 254040000+ 244040000 e e L
141 Actual Position : o
%1 Actual Velocity 2usozsoon{ 10884035000 100 F100
oA A1 o5 o fes fes
[141 Profiled Posiion 2 a4a030000 e [ %
[l Profiled velocity o & fes
131 Profiled Accel e S0 Ley  Len
41 Profiled Jerk
EE Actual Position Ty S
. A = n |
© N scope " I T— - — — - = T e e
o0 Lo Leo
» — o0 (55 fSS
(_Stop_J(_ Play [ Zoomin [ Seroll )Zoom Out|[ Capture | Time Period ~ Seconds % |w
10000
s s
= 1000 Lag fao
400000 Actual Postion  — 5-0,0000:Actuel Veocity s s
YA o By Nalt NERE e
{134 Profed postion e e oo e s [ [
[l Profiled Velocity 116 el saplian i
31 Profiled Accel Spote W e (RS 105 [os |1os
@)% Profiled Jerk 15000 ~1s000 [ 12 45
I Actual Position ooty 1O 100 p1oo G100 & =
[I41 Actual Velocity 951 14000 95 185 185 AR 5
s womsd w0 o U 7000 |o o
Devices . & lss fes
: W00 SO0 SIE0D 5200 G200 5300 54000 54600
tooos | 12000 =l
wooo7 751 11000 75 L1s 7
] I S S E
1000051 65 e les  fes
0 000 &t e
100005
554 omn s lss fss
5. 0 lm fe
100004 =
45 s las les
1000031 4] 000 o Lo le
sz T s st fas
Y 0 lm fw
| toosor{ 251 *° 5t
20 3000 2 lmo lx
Sethhi e 15 s fis
ool 1w oo b
c580
5] 100 . 3 .
| a5 0 0 0
5200 s200  SHOD S0 5400 55200 SO0 sed0
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£
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NMC Master Board

The followings are the specification of the NMC series, NMC is the product that supports EtherCAT
CoE and FoE, A NMC can control max, 64 axes and 5440 point 1/0Os,

B Types of Product

Catalog Item Control axes Possitr;lzdzonlrol 1/0 support
MMC_BDPOO8PCA 8 Position control 540 points
MMC_BDPO16PCA 16 Position control 1360 points
MMC_BDPO32PCA 32 Position control 2720 points
MMC_BDPO64PCA 64 Position control 5440 points

B Basic specifications

NMC Master Board

Item specifications

Basic specifications

Communication method

EtherCAT 100Mbps Full Duplex

Control period

Position 1msec / 64 axes

Interface

PCl-Express 1x to PC EtherCAT to Slave

Controllable axes

Max. 64Axis / Board

Usable 1/0

Max. 5,440Points / Board

Installable NMC quantities per a PC

4EA (256 Axis, 21,760 Points 10)

Speed profile

Symmetry/Asymmetry trapezoid,
Symmetry/Asymmetry acceleration or deceleration,

Operating method

Linear interpolation, Circular interpolation, Spline interpolation, Override, Touch probe

Inpuit power

PC Power 3.3V, 12V Main Power source

Using environment 0C ~ 50T (5~85%, Non—condensing)
(oS) 32/64 bit, Windows 7, Windows 8
Software Visual C++, Visual Basic
B Dimensions
21.6 181.05
N

126.3

ey
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NMC Function Module

The followings are the specification of the Function Module that is option product to connect Pulse/

Reliable & Smart

Analog Servo drive or step motor drive that don't have EtherCAT function.

B Types of product

Controllable o
Catalog ltem Control axes Servo drive Built=in 1/0
MMC_CSO4A 4 Position control 10/10 points
type
MMC_CSO8A 8 POS'“‘?;DZO””O 20/20 points

B Basic specifications

NMC Function
Module

Item specifications

Basic specifications

Communication method

EtherCAT 100Mbps Full Duplex

Pulse command

Max 16MHz

Encoder counter input

Max 32MHz (x4 Based)

Axis Enable, Axis Fault Reset

System 1/0

Axis Alarm In, In Position

User 1/O

Max, 20/20 point (8 axes module)

Limit sensor

3 Limit sensors (Home, Positive, Negative)

Input Power

DC 24+10%, Max 2.7A

Using environment

0°C ~ 50°C (5~85%, Non—condensing)

Mounting method

Wall Mount, Rack Mount support

4 axes @ 41mm(W) x 160mm(H) x 120mm(D)

Size

8 axes : 64mm(W) x 160mm(H) x 120mm(D)

B Dimensions (unit of measure : mm)
NMC Function Module (4—axes)

2—@ 4.5 MOUNTING SLOT

Y -
ol o o
8 8 S
o
. 20.5 120
<ﬂ,| 137.9
2x2—M3x5L SCREW
15 11 (Include the back)
FOR BRACKET MOUNT
o| w
Q =
[ ]

NMC Function Module (8—axes)

2x2—@ 4.5 MOUNTING SLOT

)
ol o o
2 S
o
24.3 119.8
(137.9)
21.8 20
2x4—-M3 TAP
(Include the back)
FOR BRCKET MOUNT
ol
8| o

J
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NMC wiring

The following specification of the cable is the recommendation from our company,

© .
. .
. .
< <
. .
B

EtherCAT CSD7 *
Servo Motor

PCl express

NMC Board

EthrCAT 1/0 Module 2
— 3
EtherCAT. ‘* P

Analog/Pulse
Servo

NMC Function Module 3

Sensor

24V SMPS

B Basic specifications

PE

Servo Motor

No. Use Shape of Cable harness Connector spec. Ignagxt'h Remark
Please use the
3R108-0000-000 CE recommended cable,
L FiherGAT Cable f}:{% [3m] 100M cable length and
connector,
Servo drive
2 AX 0~7 HIF3BA—26DA 5M connectors are in
(Axis Cable) [HIROSE] conformity with its
manufacturer
/0 HDRA-E68MAT1 The length is in
3 Cable HDRA—E68GKPE - comformity with
[HONDA] sensor
. DC(Power) 372 Series - The Gomnector s
Cable [3M] P 4
company

[Notice] 1. Please refer to the page on the right to search a detailed pin map of wiring.
2. We don't sell any wiring cables for NMC Series.
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NMC Function Module

Reliable & Smart

B DC IN
Pin Signal Description Pin Signal Description Pin Signal Description
1 + 24V Power 2 FG Frame Ground 3 - 24V Ground

B AXO - AX7
Pin Signal Description Pin Signal Description
Al ANALOGx Analog output Al4 CCW- Step Sign(CCW)—
A2 DGND Digital Ground A15 CW+ Step Sign(CW)+
A3 7+ Z pulse(or index)+ A16 CW— Step Sign(CW)—
A4 z- Z pulse(or index)— A17 N/C N/C
A5 B+ Encoder B+ A18 N/C N/C
A6 B- Encoder B- A19 AMP_On Servo ON Output
A7 A+ Encoder A+ A20 ALARM Servo Alarm Input
A8 A— Encoder A— A21 ALM_RSTx Servo Alarm Reset
A9 ABS+ Encoder ABS+ A22 INPOS In Position Input
A10 ABS— Encoder ABS— A23 N/C N/C
A1 PCLR+ Pulse Clear+ A24 N/C N/C
A12 PCLR—- Pulse Clear— A25 10_G24Vv 10 24V Ground
A13 CCW+ Step Sign(CCW)+ A26 10_P24Vv 10 24V Power

m /0
Pin Signal Description Pin Signal Description
1 OUTPUT 0O Digital Output 0 35 INPUT 7 Digital Input 7
2 OUTPUT 10 Digital Output 10 36 INPUT 17 Digital Input 17
8 OUTPUT 1 Digital Output 1 37 INPUT 8 Digital Input 8
4 OUTPUT 11 Digital Output 11 38 INPUT 18 Digital Input 18
5] OUTPUT 2 Digital Output 2 39 INPUT 9 Digital Input 9
6 OUTPUT 12 Digital Output 12 40 INPUT 19 Digital Input 19
7 OUTPUT 3 Digital Output 3 41 POS_LIMIT O Positive Limit O
8 OUTPUT 13 Digital Output 13 42 POS_LIMIT 4 Positive Limit 4
9 OUTPUT 4 Digital Output 4 43 POS_LIMIT 1 Positive Limit 1
10 OUTPUT 14 Digital Output 14 44 POS_LIMIT 5 Positive Limit 5
11 OUTPUT 5 Digital Output 5 45 POS_LIMIT 2 Positive Limit 2
12 OUTPUT 15 Digital Output 15 46 POS_LIMIT 6 Positive Limit 6
13 OUTPUT 6 Digital Output 6 47 POS_LIMIT 3 Positive Limit 3
14 OUTPUT 16 Digital Output 16 48 POS_LIMIT 7 Positive Limit 7
15 OUTPUT 7 Digital Output 7 49 HOME 0 Home input 0
16 OUTPUT 17 Digital Output 17 50 HOME 4 Home input 4
17 OUTPUT 8 Digital Output 8 51 HOME 1 Home input 1
18 OUTPUT 18 Digital Output 18 52 HOME 5 Home input 5
19 OUTPUT 9 Digital Output 9 53 HOME 2 Home input 2
20 OUTPUT 19 Digital Output 19 54 HOME 6 Home input 6
21 INPUT O Digital Input 0 55 HOME 3 Home input 3
22 INPUT 10 Digital Input 10 56 HOME 7 Home input 7
23 INPUT 1 Digital Input 1 57 NEG_LIMIT O Negative Limit O
24 INPUT 11 Digital Input 11 58 NEG_LIMIT 4 Negative Limit 4
25 INPUT 2 Digital Input 2 59 NEG_LIMIT 1 Negative Limit 1
26 INPUT 12 Digital Input 12 60 NEG_LIMIT 5 Negative Limit 5
27 INPUT 3 Digital Input 3 61 NEG_LIMIT 2 Negative Limit 2
28 INPUT 13 Digital Input 13 62 NEG_LIMIT 6 Negative Limit 6
29 INPUT 4 Digital Input 4 63 NEG_LIMIT 3 Negative Limit 3
30 INPUT 14 Digital Input 14 64 NEG_LIMIT 7 Negative Limit 7
31 INPUT 5 Digital Input 5 2 10_P24v 24V Power
32 INPUT 15 Digital Input 15 66 10_P24v 24V _Power
33 INPUT 6 Digital Input 6 67 10_G24v 24V Ground
34 INPUT 16 Digital Input 16 68 10_G24v 24V Ground

_J
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