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XPM (XGF-PD(0)1/2/3/4H)

1. CAM Operation

CAM Control

This is the command that convert mechanical work to CAM data displayed with CAM curve and then execute CAM axis

control synchronizing with the position of main motor.

(1) Characteristics of Control

* Replace existing mechanical work of CAM with software CAM operation

CAM data

Servo
motor

* Up to 9 CAM data blocks and apply it to each axis.

* No.1 ~ 8 CAM(Standard) block consists of 2048 CAM data, No.9 CAM(User) block consist of 30 CAM data
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(2) CAM Data

Select TAM block @ mMainfSub. axis parameter setting @

I CAM block Mo. 1 ~ ! Main Axis Sub. Axis ]

e el = : Unit 10 i 1:mm ;
| Trawvel distance per rot. S0000.0 urm 10000.0 urm [

CAM control mode setting ® |  Fulses perrotation E55360 pls 131072 pls I

#) RepeatiTwo-way mode) I
| Sontral type 1
|

1 2 Increase(Feed mode) S *pulse: [Pulses per rotation] value is the maximum end position of the Main/Sub
___________________ axis

_________ @_ . “mimfinch : [Travel distance per rot.] walue is the maximum end position ofthe
IPaint unit 100.0) | Main/Sub axis

L e e g *dedree : 360.00000 is the maximum end position of the Main axis

lcam block data setting

| |
1 I
| | Main £ start pos.| Main Ax end pos. | Sub. &x start pos.| Sub. 2% end pos. |1 CAM curve I -~
1 0.0 10000, 0 0.0 2000.0 ¥ Straight Line l
| 2 10000, 0 20000, o 2000, 4 2000,0 h Straight Line 1
| 3 200000 400000 Z2000,0 000, 0 | 1 Straight Line I
| 4 40000, 0 50000, 0 000, 0 0.0 I l Straight Line :
Il 5 Iy
| G |I |
| 7 I| !
| g || :
Il g I| :
| 10 I' i
| 11 Il |
At H |
I3 H !
s |
I t '
15 i !
1 I
16 I !
1 I
17 ! 1=
| I|
—————————————————————————————————————— - - — -l
Characteristic Curve ] |Setup cnmpleteﬂ
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(2) CAM Data

@® CAM block data number

* Up to 8 Independent CAM parameter can be registered (1 ~ 8)

(2) Main/Sub parameter setting

* Unit

CAM Control

Set the control unit of main/sub axis. ( This CAM control unit must be same to the unit set in “basic parameter” )

ltem

Unit

Remarks

Unit of main axis

pulse, mm, inch, degree -

Unit of sub axis

pulse, mm, inch

Degree may not be used.

* Transfer distance per 1

rotation

Set the transfer distance per 1 rotation of main/sub axis. If the unitis “mm” or “inch”, this value is the maximum last
position of main/sub axis.

* Setting range for transfer distance per 1rotation

Unit Setting Range Remarks
pulse - No need to set
mm 0.1 ~ 20000000.0 um The maximum last position of main/sub axis
inch 0.00001 ~ 2000.00000 inch The maximum last position of main/sub axis
degree 360.00000 degree (Fixation) No need .to set . . .
The maximum last position of main/sub axis

* Pulse per rotation

Set the no. of pulse per a rotation of main/sub axis.
If the unit is “Pulse” then the value is the maximum last position of main/sub axis.
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(3 CAM control mode setting
* Repeat (Two-way mode)
Execute round-trip motion repeatedly in the range already set from starting position of sub axis to ending position
according to the position of main axis in 1 rotation.
When CAM data is created in repeat, the ending position of the last step of sub axis must be set as 0.

Position <CAM data> Position of main axis
'y A
Ending
position of
Sub axis :
|
I |
I |
I |
: I |
- | | - Ti

ol T : | | »-Time
il ™ (AT P ; I |
1 rotation of main axis Position n 1rc::[at|c:n | | |
of majn axis I I |

|
Ending ' | ————_
position of
main axis

i = Time
I |
: I |
Position of sub axis | : :
Jt I 1 I
| | |
| | |
I | |
| I |
| I |
| | |

= Time
-— e e

1 cycle 1 cycle 1 cycle
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* Increase (Feed mode)
Execute CAM operation from starting position of sub axis to ending position according to the position in 1rotation of main

CAM Control

axis.
Position <CAM data Fosition of main axis
I 9 I 9
Last
position of
sub axis
|
1
|
| |
| 1
| |
: | |
0 - 1 : : = Time
- Position in 1rotation of I | |
1rotation of main axis main axis : | I
| |
| |
Ending positionofk-—-———— 24— —————— 53— — — — — — — —————
main axis
f | ] = Time
: | |
| 1
Position of sub axis | i |
A I | |
[ | I
| | I
R, b L _ _
T ] 1
I | 1
| | 1
I S |
Movement [ ] 1
amount of : : :
sub axis | I " |
[ | |
| | 1
I | |
: : 1 = Tirme
1 Cycle 1 Cycle 1 Cycle
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@ Point unit
Set the range resolution from starting position of main axis to ending position of main axis on each step data of CAM
block data setting.
When CAM data is created, calculate the position of sub axis corresponding to the position from the starting position of
main axis by point unit.
The smaller point unit is, the more no. of CAM data is created, so you may execute much smoother CAM operation.
However, if point unit is too small, no. of CAM data exceeds 2048, so user can not create CAM data.

Position of sub axis <CAM data>
A
Ending |
position of . i
sub axis Lo
| |
| |
BN
[
" 11| Point unit
ol T iy
R - »Posmonof
O‘I T T T T T T T T T T T T T T T T T T I‘ main aXiS
1rotation of main axis
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(® CAM block data setting
20 data sections may be set in a CAM block and every section may have specific curve.

* Starting position of main axis
Set the starting position of main axis in designated section.
Starting position of main axis is the same as the ending position of main axis in previous section.

* Ending position of main axis
Set ending position of main axis in designated section.

The ending position of main axis in the last section must be set as much as” the transfer distance per 1rotation”
set on “main/sub axis parameter setting”.

* Starting position of sub axis

Set the starting position of sub axis corresponding to the starting position of main axis in the designated section
Start position of sub axis is the same as the ending position of sub axis in previous section.

* Ending position of sub axis
Set ending position of sub axis corresponding to the ending position of main axis in the designated section.
If control method is “Repeat (Two-way mode), the ending position of sub axis in the last section must be 0.
If control method is “Increase(Feed mode)”, the ending position of sub axis in the last section generally has to be set
as much as the transfer distance per 1rotation set on “main/sub axis parameter setting”.
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(6) Characteristic of CAM curve

S Acc. type Position Speed Acc. Jerk

(Smax) (Vinax) (Amax) (Jmax)
Straight Line | 1.00000 0.00000 0.00000 0.00000
Constant Acceleration . | 1.00000 2.00000 4.00000 0.00000
Simple Harmonic — 1.00000 1.57076 4.93409 2.46735
No-Dwell Simple Harmonic I 1.00000 1.57076 4.93409 2.46735
Double Harmonic ' T~ | 1.00000 2.04047 5.55125 0.10285
Reverse Double Harmonic T~ ] 1.00000 2.04048 9.86605 4.93455
No-Dwell Modified Constant Velocity .- 1.00000 1.22203 7.67383 3.83881
Modified Constant Velocity .,j 1.00000 1.27526 8.00947 0.98712
No-Dwell Modified Trapezoid | 1.00000 1.71788 4.19885 2.09942
One-Dwell Modified Trapezoid ™\ | 1.00000 1.91589 4.43866 | 55.77788
Modified Trapezoid N 1.00000 1.99975 4.88812 0.30562
Asymmetrical Modified Trapezoid 1.00000 1.99982 6.11015 0.47620
One-Dwell Cycloidal B | 1.00000 1.75953 5.52756 0.17345
Cycloidal "~ | 100000 1.99985 | 6.28273 | 0.19715
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XPM (XGF-PD(0)1/2/3/4H) CAM Control
R Acc. type Position Speed Acc. Jerk
(Smax) (Vinax) (Amax) (Jmax)
Asymmetrical Cycloidal 1.00000 1.99989 7.85304 0.30783
One-Dwell Trapecloid 1.00000 1.73636 4.91007 0.30699
Reverse Trapecloid N 1.00000 2.18193 6.16975 0.38579
Trapecloid b 1.00000 2.18193 6.17044 0.38579
One-Dwell Modified Sine 1.00000 1.65978 5.21368 0.32603
Modified Sine 1.00000 1.75953 5.52697 0.34562
5th Curve 1.00000 1.87500 5.77350 | 60.00000
7th Curve 1.00000 2.18750 7.51283 | 41.99646
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XPM (XGF-PD(0)1/2/3/4H) CAM Control
Position of sub axis
A
Saclion2
‘/ Ending position of sub axia
—f — - — -
I
: Sectiond. CAM curve ;| Cycloidal
Section2 :
Section '
Saction3 Ending position Secllbnﬁ_c.ﬁ\m curve @ Straighl Line
I.(/ of sub axis |
k| T T I -
[ I J:F'-.:rlnl; unit
Section ' ' a
i swmm ASAM -:uwe Stralght Llne | Position of
o Se::lmn*l EE-‘CEIDI'IE’ Sectionhaln axis
Ending Ending Ending
Sactions position positicn of position of
Ending position main axis| main axis main axis
I sub axl 4 - *
o BUb axis Sectioni Sectlun Section3
Transfer distance per 1rotation of main axis
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(3) User CAM Operation
User CAM operation, like CAM operation, executes CAM axis control in which CAM data shown as CAM curve synchronize

with position of the motor set as main-axis. The difference with standard CAM operation is that user doesn’t set up CAM
data in XG-PM but in PLC program (XG5000), and the number of user CAM data is up to 30.

4 o-—--- CAM point
Sub-axis Py (Up to 30)

Main axis
- Reverse

Main axis
Forward

Main axis

* Like figure above, user can set up maximum 30 CAM data points, and it makes CAM curve between CAM points with
straight line.

* CAM point data means the address of main-axis position and sub-axis position

« CAM data point can be saved at the specified memory address of each axis by using “XVWR” or “XPM_VWR” command.
3% To save it to flash memory then execute “XWRT”, “XPM_WRT” instruction after executing “XVWR” or “XPM_VWR”

» CAM data point can be read from the specified memory address of each axis by using “XVRD”,” GETM” or “XPM_VRD”
command.
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(D USER CAM block data setting

Item Axisl AXis2 AXis3 Axis4
CAM data number 53330 53452 53574 53696
CAM data 1 of main axis 53332 53454 53576 53698
CAM data 1 of sub axis 53334 53456 53578 53700
CAM data 2 of main axis 53336 53458 53580 53702
CAM data 2 of sub axis 53338 53460 53582 53704
CAM data 3 of main axis 53340 53462 53584 53706
CAM data 3 of sub axis 53342 53464 53586 53708
CAM data 4 of main axis 53344 53466 53588 53710
CAM data 4 of sub axis 53346 53468 53590 53712
CAM data 5 of main axis 53348 53470 53592 53714
CAM data 5 of sub axis 53350 53472 53594 53716

. . . . .

. . . . .

. . . . .
CAM data 29 of main axis 53444 53566 53688 53810
CAM data 29 of sub axis 53446 53568 53690 53812
CAM data 30 of main axis 53448 53570 53692 53814
CAM data 30 of sub axis 53450 53572 53694 53816

1-12



_XPM (XGF-PDO)1/2/8l4)  CAVComwol

@ USER CAM block data setting

* Command (XGK)

FWR hOG00 2 DOT100 03452 0 Doo102 1

Command XVWR Write variable data

Base and slot number where
positioning module is equipped

OP1 Slot Constant WORD | Ex. HO
Slot No.(0 ~ F)
Base No.(0 ~ F)

OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD [ Axis to command (1~ 4 : Axis 1~ Axis 4)

Head address where data to write is
saved.

Head address to write module internal
memory data (0 ~ 54217)

Operand OP3 Data device PMLK,constant,D,Z,R,ZR | WORD

OP4 | Write address | PMLK,constant,D,Z,R,ZR | DWORD

OP5 Block offset PMLK,constant,D,Z,R,ZR | DWORD | Offset between blocks (0 ~ 54217 )

OP6 Block size PMLK,constant,D,Z,R,ZR | WORD | Size of one block (1 ~ 128)

OoP7 No. of block PMLK,constant,D,Z,R,ZR | WORD | No. of block to read (1 ~ 128)

% Remark :
* “XVWR” Instruction transfer data from CPU device to the RAM memory of XPM module
* To save the RAM memory data into flash memory of XPM module then execute “ XWRT” instruction
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» Usage(XGK)

CAM Control

SR 2 001100 53452\ // 26
PLC CPU DEVICE XPM
(Internal memaory)
D01098 / \ 53450
D01099 \ 53451
53452
D01101 53453
L~
D01102 53454
26 Words |- . I]:> .
[} [}
[} [}
D01125 53477
D01126 53478
D01127 53479
D01128 53480
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CAM Control
Offset : Size : Block No.:
122word 26word 2
| EMWER 2 DO1100 H3452 122 26 2 i
PLC CPU DEVICE XPM
(Internal memory)
D01099 53451
B D01100 53452 2
e °
Block No.: 1
Size : 26word ° .
o — Offset : 122word
[ )
_ D01125 53477
D01126 53574 ]
° [ ]
Block No. : 2 o
Size : 26word °
° [ ]
D01151 53599
D01152 93600
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* Function Block(XGl)

Form of Function Block Description
Input
REQ : Request for execution of function block
XPM_VINR BASE : Set the base no. with module
BOOL < REQ DONE + BOOL SLOT : Sgt the slot no. with module
USINT-| BASE STAT {= USINT A T et
USITNT— SLOT VAR : PLC device where Write Data is saved
ot avio T_ADDR : Module internal memory head address
USIN AXTS A
N where data is written
UINT[128] - VAR (0~54217)
UDINTH T ADDR OFFSET : Offset between Write data blocks
N (0 ~54217)
UDINT— OFFSET SIZE : Size of block to write
UINTH SIZE 1~128
- . CNT - No. of Write data block
L|'\ = ':'\ 1~ 128
Qutput
DONE : Maintain 1 after first operation
STAT : QOutput the error no. in operation




XPM (XGF-PD(0)1/2/3/4H) CAM Control
» Usage(XGl)
CAM_VWR PLC CPU DEVICE XPM
HPR_VWR (Internal memory)
REQ DOE' [ U_CAM_D|0] /Z 53452
) Jpas sTaTl SN R 53453
- U_CAM-D[2] 53454
1 5L U_CAM_D[3] 53455
T 26 Words_+1
U_CAM_D[4] 53456
2 das
[ ] [ ]
[ ] [ ]
U_CAM.D VAR L
/ ° ®
| A | u_cAM_Dp2s] 53477
DR
U_CAM_DJ[26] 53478
1 {0FF
[ ] [ ]
151ZE * *
[ ] [ ]
1 {ONT U_CAM_D[126] 53578
U_CAM_D[127] 53579
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XPM (XGF-PD(0)1/2/3/4H) CAM Control
PLC CPU DEVICE XPM
(Internal memory)
CAM_VWR U_CAM_DI[O] 53452 —~
XPM_\AWR U_CAM _DI[1] 53453
FEQ  DOMF
E U_CAM_D[2] 53454
1 {BAS STATE Block No. - 1 U_CAM_DI[3] 53455
E i . .
Size : 26 Words U_CAM_D[4] 53456 L Offset :
122word
1 H5L0 C O
T o .
¢ ]S ° °
U_CAM_D[25] 53477
L CAM O A
AN VAR U_CAM_D[26] 53574 -
bi4hZ  HT_AD Block No. : 2 * *
DR Size : 26 Words | . .
{0FF . .
SET
U_CAM_D[51] 53599
H=I7E
U_CAM_D[52] 53600
ONT * *
[ ] [ ]
U _CAM_D[127] 53675
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(® USER CAM block data reading

* Command (XGK)

| VRO hooon 2 Ha452 a Dooa0o 1
Command AVRD Read variable data

OP1 Slot Constant WORD | Base and slot number where positioning

module Is equipped

OP? Axis PMLK constant,D Z R, ZR WORD | Axis to command (1~4 : Axisl ~ Axis4)

[ OP3 Read PMLK constantD /R /R | DWORD | Head address of data in module internal
address memory fo read (0 ~ 54217)

OP4 | Block offset | PMLK constantD.ZR ZR | DWORD | Offset between blocks (0 ~54217)

OP5 | Block size PMLK constant,D.Z R ZR WORD | Size of one block (1~ 128)

OP6 | No.ofblock | PMLK constant,D Z R ZR WORD | No. of block to read (1 ~ 128)

| GETHM ROOoo ROOo0 001250 21 i

Command GETM Operation
OP1 Slot Constant WORD |Slot No. installed with positioning module
OP2 AXis Constant WORD | Always “H0O000”

Operand Save
OP3 Device PMLK,constant,D,Z,R,ZR | WORD |Save data red from XPM to PLC device

Op. .
OP4 Constant WORD [Read data numbers in double word
numbers




XPM (XGF-PD(0)1/2/3/4H) CAM Control
» Usage(XGK)
ME;I;DIDE #RD i 53452 0 2h 1 | |
ThACM T1000 1 | |
T;Eﬂ” GETHM hooao D02100 13 |
PLC CPU DEVICE XPM /
(Internal memory)
D01098 53450 (Block size / 2) * Block No.
D01099 53451 — (26r2y1 =13
D01100 53452
D01101 53453
D01102 53454
26 Words A <:|I 3
. .
. .
D01025 53477
D01026 53478
D01027 53479
D01028 53480




XPM (XGF-PD(0)1/2/3/4H) CAM Control
ME;%EIIDE =RD 2 3452 122 2k 2 | |
TrACIM T1000 1 | ]
T1000
INI GETHM haaan boz100 26 | |
PLC CPU DEVICE XPM | \Y
(Internal memory) (Block size / 2) * Block No.
— (26/2)*2 = 26
o [ )
Block No.: 1
Size : 26word ° .
. — Offset : 122word
[ )
D01125 53477
e 53574 ]
° [ )
Block No. : 2 .
Size : 26word °
° [ )
D01151 53599
D01152 53600

1-21




XPM (XGF-PD(0)1/2/3/4H)

CAM Control

* Example
HI0014
5 YURD 0 40 T
INCRESE S
ER_CAM_OAT
4| A
1
O o701 ]
B
T,”ﬂ”,‘ GETH haooo h000 001250 a |
L1
FLC DeviceM anable | Y alue Yanable/Device
1 |NewPLC DINT D01250 ] 5
2 |NewPLC DINT DO1252 il 0
3 |NewPLC DINT D01254 il 0
4 |NewPLC DINT D1256 i 100000
5 |NewPLC DINT D01258 il 30000
E  |NewPLC DINT D01260 il 500000
7 |NewpLC DINT DO1262 i 40000
8 |NewPLC DINT D01264 il 700000
3 |NewPLC DINT DO1266 ] 50000
10 |NewPLC DINT D01268 il 300000
11 |NewPLC DINT D01270 il 100000
12 |NewPLC DINT DO1272 i 1000000
13 |NewPLC DINT DO1274 il 100000
14 |NewPLC DINT DO1276 ] 0
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* Command (XGK)

Form of Function Block Description
Input
REQ : Request for execution of function block
BASE : Set the base no. with module
XPM_VRD SLOT : Set the slot no. with module
_ n AXIS : Axis to command
BOOL - REQ DONE |-B00L S e
USINT < BASE STAT FUSINT S_ADDR : Module internal memory head address
of Read Data
USINT— SLOT VAR F UINT[128] (0 ~54217)
USINTH AX|S OFFSET : Offset between Read Data blocks
(0~54217)
UDINT— S_ACDR SIZE : Block size of Read data
DINT-= OFFSET CNT - No. of Read Data block
~No. of Read Data bloc
UINT— SIZE 1~128
UNIT— CNT Output
DONE : Maintain 1 after first operation
STAT : Output the error no. in operation
VAR : PLC device where Read Data is saved
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» Usage(XGl)

CAM_VRD PLC CPU DEVICE XPM
¥PM_VRD ) (Internal memory)
REQ  DON} RD_CAM_D[0] | 53452
E
RD_CAM_D[1] 53453
1 {BAS STAT}
: RD_CAM_BIZ] 53454
RD_CAM L+ RD_CAM_DI[3] 53455
] L0 26 Wao i
0 $LD VAR D Words™ o CAm D <:|| —
‘ s / ° °
R3462 | 45_A
DOR L RD_CAM_D[25] 53477
53478

I V RD_CAM_DJ[26]
ok o .

1=lZE o o
I 1ONT RD_CAM_D[126] 53578
RD_CAM_D[127] 53579




XPM (XGF-PD(0)1/2/3/4H)

CAM_VRD

#PM_VRD

REC  DON}

b3452

E

BAS STAT}

E

1=L0 VaR}

T

WAxls

15_A

ODR

JOFF

SET

{alZE

1ENT

RO _CAM_

Block No. : 1

Size : 26 Words|

Block No. : 2
Size : 26 Words |

PLC CPU DEVICE

CAM Control

RD_CAM_DI[0]

XPM
(Internal memory)

RD_CAM_DI[1]

53452

RD_CAM_D[2]

53453

RD_CAM_D[3]

53454

RD_CAM_D[4]

53455

53456

- Offset :
122word

RD_CAM_DI[25]

RD_CAM_D[26]

53477

53574

RD_CAM_D[51]

RD_CAM_D[52]

53599

53600

RD_CAM_D[127]

53675
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* Example
1
82_WRD
USER_CA
tA_DaTA R XPrd_vRD
EAD_CMD A2 ST1[0] 42 ST1[1]
1= (M M| REQ  DONf
E
1
0 BaS  STATH
E
82_Cab_D
45L0  WaRH ATA_RD
-
2 I /
53452 454
DDR
0 Q0FF
SE
26 HiZE
1 CMT
W ariable:
Data Type: ARRAAY[0.127] OF UINT -
Wariable Eind: AR “
Address: ZMwi200
Initial % alue:

CAM Control

PLC Program | Vaniable/Device alue Type
1 |NewPLC <GLOBAL: AMD100 ] BDINT
2 |NewPLC <GLOBAL: AMD107 El 0DINT
3 |MNewPLC <GLOBAL: AMD10: ] 0DINT
4 |MewPLC <GLOBAL: ZMD103 | 100000 DINT
f |MewPLC <GLOBAL: ZMD104 ] 150000 DINT
£ |MewPLC <GLOBAL: ZMD105 ) H00000 DINT
7 |NewPLC <GLOBAL: AMD108 ] 00000 DINT
8 |MNewPLC <GLOBAL: AMD107 El #0000 DINT
§  |MewPLC <GLOBAL: ZMD108 ] 500000 DINT
10 |MewPLC <GLOBAL: ZMD103 ] 500000 DINT
1 |MewPLC <GLOBAL: ZMD110 ) 0DINT
12 |NewPLC <GLOBAL: AMD111 ] 1000000 DINT
13 |NewPLC <GLOBAL: AMD112 El 0DINT
14 |MNewPLC <GLOBAL: AMD113 ] 0DINT
15 |MewPLC <GLOBAL: ZMD114 ] 0DINT
16 |MewPLC <GLOBAL: ZMD115 ) 0DINT
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(4) CAM Operation
* Command(XGK)
HDIDPEIISI HDIIJEISB Dnulaﬁlu.u -~ 0 ; | |

USER_CAM S USER_CAM_D AX152_BUSY
TART_CHDC ATA_SET

Command XCAM Operation

Slot No. installed with positioning

OP1 Slot Constant WORD
module

OP2 AXis PMLK,constant,D,Z,R,ZR | WORD [Command axis (1~ 4 : Axis 1 ~Axis 4)

Operand
) , Main axis (1~4:Axis1~Axis4)
OP3| Main axis | PMLK,constant,D,Z,R,ZR | WORD ( 9: External Encoder)
OP4 Block PMLK,constant,D,Z,R,ZR | WORD |Cam data block to apply to operation (1 ~ 9)

% In the example program above, if CAM operation command is executed, axis2 (sub axis) is indicated as “In operation”
but the motor does not operate actually. When axisl starts operating as a main axis, motor of axis2 starts operating
toward sub axis location depending on target position address which set on cam block (OP4).

% If speed of main axis is too fast and speed of sub axis exceeds speed limit, error (code:708) arises. In this case,

sub axis will be stop according to the dec. parameter no.1
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* Command(XGl)

Form of Function Block Description
Input
REQ : Request for execution of function block
XPM_CAM BASE : Set the base no. with module
BOOL < REQ DONE f~BOOL SLOT : Set the slot no. with module
- BASE - AXIS : Axis to command
USINT STAT UINT (1 ~4 : AxisL ~ Axisd)
USINT— SLOT MST_AXIS - Set main axis
USINTH AXIS (1~4: Axisl ~ Axis4 )
USINT— MST AX1S ( 9: External Encoder)
USINT Cﬂ«M_);LH CAM_BLK : Set CAM block
N - 1~ 9: Block1 ~ Block9
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(D Give “CAM Operation” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2 Execute CAM operation with CAM main axis and CAM data block.

(3 When executing CAM operation, sub axis is indicated that it is in operation but it does not work actually.
When main axis starts, the motor of sub axis starts working according to the data value of CAM data block which
already set on CAM block (CAM_BLK)

(@) Set an axis to command from 1(axis 1) ~ 4(axis 4). If you set wrongly, “Error6” arises.

() Set main axis of CAM operation at MST_AXIS and available value is 1(axis1)~4(axis4), 9(External encoder).
In case other values are set “Error 11” occurs.

(6) Set CAM block number in CAM_BLK and available value is 1(block 1) ~ 9(block 9).
In case other values are set, “Error 11” occurs.

(@) Standard CAM data may be set on positioning package and you may set max. 8 blocks (block1~block8).
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(5) CAM Operation Timing
(@ General CAM operation

Position of main axis
Y

ZFoal position -

Starting position f=— -

Tim e

P as=sition in 1rotation
af m aLD axis

Transfer distance per
Arotation of main axis

m=-Tim &

Position of sub axis

Tran=sfer distance pear
1rotation of sub axis

Tim e

1 cycle 1 cycle
(=1

Startcomm and
for main axis

<N

Z AM operation
for sub axis

(=11l
Main axis
in operation u
=1
S ub axis
Imoperation
=11

P os=itioning

com plete signal T‘
for main axis

P os=itioning Stop but no turn

com plete signal on

for sub axis p—

Stop comm and F |

for sub axis
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(2) Main-axis offset-specified CAM start command

CAM Control

Main—axis
posion

largel

position

Main—ax|
position fo
CAMM star
sain—axis star
positio

= Time

|
o — - - t T
Sosilion within main—axis | 1
g oycle | 1

. ]

hlain axis
transfer oistance
e or cycle

_——_d e _

o

T ime

Sub-axis
positicon

Sub—axis start
pi:-sil:icurlj

= Time

1 cycle

axis start
comimand

haim

Sub—axis AN
cormmanc

Main-axis in
operation

Sub-axis in
oepration
Main-axis

positioning
complete signal
Sub-axis
positioning

complete signal

Sub-axis stop
command
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2. User CAM Operation _ Sample

* The sample program is mode based on following configuration conditions

HAEEEEEE
= | cC ol ala | =
- @ (M@ G| 4
Pitch :10mm Object
. Servo <> e
R gl”ve SeNO w7 7 7 T 77777
(M) Motor I O i ] 0
Encoder Resolution
: 2000(Pulsefrev)
—
i v@
Servo <>
S gz“ve SeNO ey 7 T 77T 77777
(S) Motor 1 0 i ] 0

Encoder Resolution
: 2000(Pulselrev)
—

R S oy
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2. User CAM Operation _ Sample

(1) Sample program (Repeat) condition
* We have two axes and operate the motors as main axis( 1-axis) and sub axis (2-axis)

(D Basic parameter of axes

lkem 1 Az 2 Az
LI it 1: mm 1: mm
FPulzes per rotation 2000 pls 2000 pls
Trawel per ratation 10.0 um 10.0 um
Uit rultiplier 2 =000 2 =000
Speed comrmand unit o Unitd/Time 0 Unit/Time
Pulze output mode 1: PLS/DIR 1: PLS/DIR
Bias =peed 0.07 mmem 0.07 mmem
) Speed limit 5000000 e nn RO000.00 mnnerin
poasE Acc. timeT 100 ms 100 ms
Acc, time2 200 sz 200 ms=
Aoc, times 200 ms 200 s
Aocc. hmed 500 m= 500 m=
Dec. time 1 100 s 100 s
Dec. time 2 200 = 200 sz
Dec. time 2 200 m= 200 m=
Dec. time 4 500 rs 500 s
Dec. timme for emng. stop 0 ms= 0 ms=
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(@ Cam data table

Step Main axis position Sub axis position
1st Omm Omm
2th 10mm 15mm
3th 50mm 30mm
4th 70mm 50mm
5th 90mm Omm
6t 100mm Omm

3 control program

1
FOD099
5 | xsrD hon04 1 pootoo |
Alwanes ON
2085
| xsrD hoa04 ) paoeno |
B
FOD03 |
m | vov i potioo |
Alwanes ON
25
| wov % Doan0 ||
0
| L 0 o poioe ||
0
| 0 10000 D114 |
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100000

| 10 00 oors ||
150000

| wu 15 o porioe |
500000

| wuL 50 oo oo |
300000

| wu 30 o ooiie |
700000

| wuL 0 o oo ||
500000

i 50 1m0 ootg ||
900000

| mu 50 o oois |

0

| 0 o oo ||
1000000

| mu 100 o0 ponzz |

0
| 0 oo ootied ||
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CAM Control

G %
T YWR h0004 2 OO0 0 DOT3M0 :
—l /1 M} 1
0
| Tvon oo |l
TOOU D000 DOM200T  DOnZ0nd N : 1 ;
N 1/} i 1! H
e XSTP hO04 2 10
- | -
J00aooo0 200000
00004 pootnoa Domooa Do10no.4 paonzm.o DST 00 1 R01000 ROT100 ; ; - L
—E 1/] 1/ 1] 1] '
26
MD“D:,DIDB wyBD hooo4 2 h34R2 if Qo300 1 L
26 13
% Doo3nn ? Doo3o2 L
if
ITMON T1000 1 L
[ 13
T?riulu . GETM hoang haooo Daz1o0 Doo3o2 L
EMD
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3 control program(XGl)

USER_Ca
kA_DATA_S FAOYE
ET ChD &2 STI[0] &2 _STI[]
= |l 1] EM  ENG
A2 CAk_D
aTA_SET qp OuUTE

A2 _WwiR

A2_CAM_D
AT4_DE

E

SLO
T

13

AR

IT_&D
DR

OFF
SET

SIZE

CNT

WP _YWR

REG DONf

Bas  STATE

E

A1_SRD

¥Ph_SAD

REQ DON

E

AT STATH
E

L0 8TI
"

®X5 5T2r

aTat

T4

5T5¢

STET

77t

&2_SRD

E

SLO

W13

¥PM_SRD
REG DONF

E

BAS STATT

5T

ST2f

ST3f

ST4f

STh[

STHf

ST

CAM Control
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a1_DST
&1 _START A1 _SRD.ST A1_SRD.ST A1 _SRDLST A2 _SRO.ST &2 SRDUST XPM DST
_CHD 1[0] 101] 14] 14] 4[5] -
— P {H| {H| Ll {H| {H} REQ  DONf
E
1
&2 \RD
USER_CA
b_DaTA_R *PR_WRD
E&D_CMD  A2_STI[]  A2_5Ti[]
—R& L L REQ DONHf 0 {eas  sTart
E E
1 0
A2_CAM
&2_CAM_D
F CD KPR _CAM
— & REQ  DON 0 a5 STATH 4 45L0
0 E , E T
22 STP
&2 TAM_D
P_CHD XFh_STF A2 Cab_D
—{ M| REQ  DOMF 1] {eas  sTaT 4 {5L0 waeRp ATA_RD 1 a1
E E r
0
1] Fas  STATH 4 {zLo 2 {815 3000000 440D
E T R
4 Lo 2 {ems 53452 {5 A 200000 HspE
T DDR EL
2 s 1 5T ] {0FF 1] ['VWE
| &l SET LL
5
o dpec ] {camd 25 151IZE ] kGO
| Ik | BELK DE
E
1 QCNT 1] CTR
L
1 o pis
INE
0 oo
SEL
0 DEC
| SEL

CAM Control
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& Variable(Setting)
+ A2 CAM_DATA SET + A2 CAM_DATA DB
W ariable | Type | Address |Fmitial % alue .
Variable: L7 CAM DATA DE
1 A2 Cabd_DATA_SETIO] DINT B i —
2 A2 Cahd_DATA_SET[1] DINT 0 e T
3 A2 CAM_DATA SET[Z]  DINT 0 e e ARRAY[0.12] OF DINT v
4 AZ_CAM_DATA_SET[3] DINT 100000 \Variable Kind AF 3
5 A2 Cabd_DATA_SET[] DINT 150000
B A2 Cahd_DATA_SETH] DINT 500000 -
Address: MO0
7 A2 Cahd_DATA_SETIE] DINT 300000
g A2 Cakd_DATA_SET7] DINT 700000 Iritial Value: —
- -I halization. ..
q A2 _CAM_DATA_SET[S] DINT RO0000
10 A2 Cabd_DATA_SETE] DINT a00000
1 A2 Cakd_DATA SET[0]  DINT 0
12 A2 CAkA_DATA SET[11]  DINT 1000000 @
13 AZ_CahA_DATA SET[12]  DINT 0

- A2_CAM_DATA

Y ariable:

Data Type:

YWariable Kind:

Address;

|nitial 4 ale:

ARRAYTD.IZTIOF LINT

VAR

M0

[nitialization...

A
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ltem A2_CAM_DATA_SET '\;‘;SZ gi?(/ié'[\)ﬂﬁ A2_CAM_DATA AXIS2
CAM No. | A2_CAM_DATA_SET[0] 6 | %MDO A2_CAM_DATA[0~1] %MWO~1 53452~3

M | A2_CAM_DATA_SET[1] 0 | %MD1 A2_CAM_DATA[2~3] %MW2~3 53454~5

st
' S | A2_CAM_DATA SET[2] 0 | %MD2 A2_CAM_DATA[4~5] %MWA4~5 53456~7
M A2_CAM_DATA_SET[3] 100000 | %MD3 A2_CAM_DATA[6~7] %MW6~7 53458~9

N
: S | A2_CAM_DATA SET[4] 150000 | %MD4 A2_CAM_DATA[8~9] %MW8~9 53460~1
gn | M | A2_CAM_DATA_SET[5] 500000 | %MD5 A2_CAM_DATA[10~11] | %MW10~11 53462~3
S | A2_CAM_DATA SET[6] 300000 | %MD6 A2 _CAM_DATA[12~13] | %MW12~13 53464~5
M A2_CAM_DATA_SET[7] 700000 | %MD7 A2_CAM_DATA[14~15] | %MW14~15 53466~7

t
) S | A2_CAM_DATA SET[8] 500000 | %MD8 A2_CAM_DATA[16~17] | %MW16~17 53468~9
N A2_CAM_DATA_SETI9] 900000 | %MD9 A2_CAM_DATA[18~19] | %MW18~19 53470~1

t
° S | A2_CAM_DATA SET[10] 0 | %MD10 A2_CAM_DATA[20~21] | %MW20~21 53472~3
h M | A2_CAM_DATA_SET[11] | 1000000 | %MD11 A2_CAM_DATA[22~23] | %MW22~23 53474~5

t
° S | A2_CAM_DATA SET[12] 0 | %MD12 A2_CAM_DATA[24~25] | %MW24~25 53476~7
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& Variable(Monitoring)
« A2_ CAM_DATA_RD

FLC Frogram YWanable/Device | Value Type
e A2_CAM_DATA_RD 1 [NewPLE (GLOBAL>  |%MD100 ) G DINT
. _ 2 |MewPLC GGLOBAL> | %MD101 i 0DINT
Data Type: ARRAYID.127] OF UINT v
3 |MewPLC GLOBAL  |wMDI02 0DINT
vl [ v 4 |MewrLE GGLORAL>  |ZMD103 il 10000 DINT
scose STV 5 |NewPLC GLOBALS  |aMDI4 1500011 DINT
B |NewPLC GLOBALS  |aMDI05 500000 DINT
Lt 7 [NewPC  <GLOBAL,  MDIE @ 00000 DINT
8 |NewPLC GLOBAL  |aMD107 700000 DINT
3 [NewPLL GLOBALS  |zMDI08 500000 DINT
10 |NewPLC GLOBALS  |aMDI09 500000 DINT
11 |MewPLC GLOBALS  |zMD10 0 DINT
12 |NewPLC (GLOBAL> | ZMD111 ) 1000000 DINT
13 |NewPLC GLOBALS  |aMD12 0 DINT
14 |NewPLC GLOBAL  |aMDM3 0 DINT
15 |NewPLC GLOBALS  |zMDM4 0 DINT
16 |MewPLC GLOBAL  |%MDNS 0DINT
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(2) Sample program (Increase) condition
* We have two axes and operate the motors as main axis( 1-axis) and sub axis (2-axis)

(D Basic parameter of axes

ltern 1 Az 2 &z
LI it 1: i 1: rarn
FPulzes per rotation 2000 pl= 3000 pl=
Trawel per ratation 10,0 um 10.0 um
Uit multiplier S w1000 w1000
Speed camrmand unit O Uit/ Time 0 Uit/ Time
Pulze output mode 1: PLSADIR 1: FLS/DIR
Eiaz zpesd 0.0 e 0.07 rmimnemm
) Speed limit RO000.00 ram i RO000.00 marne i
poEse Acc. time 100 ms 100 ms
Aoc. times 200 s 200 s
Aoc. hmed 200 m= 200 m=
Acc. timed 500 s 500 s
Dec. time 1 100 = 100 sz
Dec. time 2 200 m= 200 m=
Dec. time 3 200 ms 200 s
Dec. time 4 500 m= 500 m=
Dec. time for emg. =top 0 m= O m=

CAM Control
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(2 Cam data table

Step Main axis position Sub axis position
1st Oomm Oomm
2th 10mm 5mm
3t 50mm 40mm
4th 70mm 15mm
5th 90mm 70mm
6t 100mm 70mm

(3) control proaram(XGK)

16
Foie e | *ERD hOoog 1 pootan l_
—Hl -
Alweays 0N
17
I ®ERD ko004 2 Doozan l_
fi
Foae | R O fi DIJ1‘IEID|_
—Hl -
Alweays 0N
26
I b O 26 DDDSDDI_
0
I hALIL i 10000 DIJ1‘IEI2|_
0
I hALIL i 10000 DIJ1‘IEI4|_
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100000

! rALIL 10 10000 DEIHDEL
0000

! hALIL h 10000 DDHDEL
00000

! rALIL a0 10000 DD111DL
400000

! rALIL 40 100040 DEI1112L
700000

I rALIL 70 100040 DEI1114L
150000

I rALIL 15 100040 DEI111EL
a000an0

I ALIL a0 100040 DEI111EL
700000

I ALIL 70 100040 DEI112EIL
1000000

I ALIL 100 100040 DEI1122L
700000

I ALIL 70 100040 DEI1124L
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G 2
MO0D12  D002000  D00200.1
- /1 i | XWR k0004 2 Domon 5E 0 D00300 |l
0
| TMON 1010 |l
TIOND  DO0Z000 DO0200.1  DO02004
i /1 L] il L XCM oo : 1 |
MO0012
L | X8TP oo 2 m ||

a000ooo 200000

pMO00T4  DO0TO00  DOMO0Y  Dootood  Don2m.D
S| 1] 1 I I | XD&T k004 1 RO000 RO1100 I I k0010 L
26
rO00TE
L p| | XYRD k0004 2 53452 I 00300 1 L

26 13
o 00300 2 000302 L

| THON T1020 1 L
b 13
T1o20
S | GETM hoand hanan Do2100  Do03nz L

END
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3 control program(XGl)

A1_SRD

*Pr_5RD

USER_Cé
hi_DATA S MOVE
ET_ChD A2 STIO) A2 _STI[]
=l 11 1 EN  ENO
A2_Cak_D
ATA_SET 4p OuTH

A2 VwR

42_CAM_D
AT4_DB

I

E

SLO
|

s

R

T_&D0
CR

OFF
SET

SIZE

CMNT

P WA

REQ DOMP

BAS STATP

E

REQ DOM
E

BAS STAT

E

15LO BTy

T

WIS BT2r

&2_SRD

XPM_SRD

STIr

STAr

8Tar

STar

ST

E

EaS STATY

E

Lo 5Ty

I

BHE 5T

REQ DONF

STar

ST4r

STEr

STEr

ST

CAM Control
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a1_DST
&1 _START A1 _SRD.ST A1_SRD.ST A1 _SRDLST A2 _SRO.ST &2 SRDUST XPM DST
_CHD 1[0] 101] 14] 14] 4[5] -
— P {H| {H| Ll {H| {H} REQ  DONf
E
1
&2 \RD
USER_CA
b_DaTA_R *PR_WRD
E&D_CMD  A2_STI[]  A2_5Ti[]
—R& L L REQ DONHf 0 {eas  sTart
E E
1 0
A2_CAM
&2_CAM_D
F CD KPR _CAM
— & REQ  DON 0 a5 STATH 4 45L0
0 E , E T
22 STP
&2 TAM_D
P_CHD XFh_STF A2 Cab_D
—{ M| REQ  DOMF 1] {eas  sTaT 4 {5L0 waeRp ATA_RD 1 a1
E E r
0
1] Fas  STATH 4 {zLo 2 {815 3000000 440D
E T R
4 Lo 2 {ems 53452 {5 A 200000 HspE
T DDR EL
2 s 1 5T ] {0FF 1] ['VWE
| &l SET LL
5
o dpec ] {camd 25 151IZE ] kGO
| Ik | BELK DE
E
1 QCNT 1] CTR
L
1 o pis
INE
0 oo
SEL
0 DEC
| SEL

CAM Control
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% Variable (Setting)
+ A2 CAM_DATA SET + A2 CAM_DATA DB
W ariable | Type | Address |Fmitial 4 alue .
Wariable: 2 CiM DATA, DB
1 A2 Cabd_DATA_SETO] DINT £
2 A2 Cakd_DATA_SET[1] DINT 0 e T
3 A2 CAM_DATA SET[Z]  DINT 0 e e ARRAY[0.12] OF DINT v
4 AZ_CAM_DATA_SET[3] DINT 100000 \Variable Kind AF 3
5 A2 Cabd_DATA_SET[] DINT 50000
B A2 Cabd_DATA_SETH] DINT 500000 -
Address: MO0
7 A2 Cabd_DATA_SETIE] DINT 400000
a A2 Cabd_DATA_SET7] DINT 700000 Iritial Value: —
- -I halization. ..
q A2 _CAM_DATA_SET[S] DINT 150000
10 A2 Cabd_DATA_SETE] DINT 900000
1 A2 Cakd_DATA SET[0]  DINT 700000
12 A2 CAkd_DATA SET[11]  DINT 1000000 @
13 A2 Cahd_DATA_SET[12]  DINT 700000

- A2_CAM_DATA

Y ariable:

Data Type:

YWariable Kind:

Address;

|nitial 4 ale:

ARRAYTD.IZTIOF LINT

VAR

M0

[nitialization...

A
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XPM (XGF-PD(0)1/2/3/4H) CAM Control
ltem A2_CAM_DATA_SET '\;‘JL""; gi—Tié'[\)"g A2_CAM_DATA AXIS2
CAM No. | A2_CAM_DATA_SET[0] 6 | %MDO A2_CAM_DATA[0~1] %MWO~1 53452~3

M | A2_CAM_DATA_SET[1] 0 | %MD1 A2_CAM_DATA[2~3] %MW2~3 53454~5

st
' S | A2_CAM_DATA SET[2] 0 | %MD2 A2_CAM_DATA[4~5] %MWA4~5 53456~7
M A2_CAM_DATA_SET[3] 100000 | %MD3 A2_CAM_DATA[6~7] %MW6~7 53458~9

N
: S | A2_CAM_DATA SET[4] 50000 | %MD4 A2_CAM_DATA[8~9] %MW8~9 53460~1
gn | M | A2_CAM_DATA_SET[5] 500000 | %MD5 A2_CAM_DATA[10~11] | %MW10~11 53462~3
S | A2_CAM_DATA SET[6] 400000 | %MD6 A2 _CAM_DATA[12~13] | %MW12~13 53464~5
M A2_CAM_DATA_SET[7] 700000 | %MD7 A2_CAM_DATA[14~15] | %MW14~15 53466~7

t
) S | A2_CAM_DATA SET[8] 150000 | %MD8 A2_CAM_DATA[16~17] | %MW16~17 53468~9
N A2_CAM_DATA_SETI9] 900000 | %MD9 A2_CAM_DATA[18~19] | %MW18~19 53470~1

t
° S | A2_CAM_DATA SET[10] | 700000 | %MD10 A2_CAM_DATA[20~21] | %MW20~21 53472~3
h M | A2_CAM_DATA_SET[11] | 1000000 | %MD11 A2_CAM_DATA[22~23] | %MW22~23 53474~5

t
° S | A2_CAM_DATA SET[12] | 700000 | %MD12 A2_CAM_DATA[24~25] | %MW24~25 53476~7
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& Variable(Monitoring)
« A2_ CAM_DATA_RD

PLC Program Y aniable/Device | Y alue Tupe

e A2_CAM_DATA_RD 1 [MewPLC (GLOBAL> | %MD100 i BDINT
Bl Tirs SRRAYID 1271 0F UNT = 2 |MewPLD <GLOBAL> | %MD101 ] ODINT
3 |MewPLD <GLOBAL> | %MD102 E1] ODINT

Variable Kind: — hyap v 4 [NewPLC <GLOBAL> | 2MD103 &] 100000 DINT
. 5 [NewPLC <GLOBAL> | 2MD104 =] BO000 DINT

Address: A/ B |NewPLC <GLOBAL> | %MD105 a1 BO0000 DINT
Initial ¥ alue: 7 |MewPLC <GLOBAL> %MD 106 ] 4000001 DINT
8 |MewPLD <GLOBAL> | %MD107 ] 700000 DINT

3 [MewPLD <GLOBAL> | %MD108 ] 150000 DINT

10 [NewPLD <GLOBAL> | 2MD109 ] 300000 DINT

11 [NewPLC <GLOBAL> | 2MDT10 =] 700000 DINT

12 |NewPLC <GLOBAL> | %MDT11 1] 1000000 DINT

13 [MewPLD <GLOBAL> | ZMDT12 ] 700000 DINT

14 [NewPLD <GLOBAL> | ZMDT13 E1] ODINT

15 |MewPLD <GLOBAL> | %MDT14 ] ODINT

16 [NewPLD <GLOBAL> | 2MDT15 =] ODINT
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1 gxiz_Currerd Pos. {um] 2 avis_Current Pos, [um]

Third Cycle

Second Cycle

First Cycle




