Gantry Application

[System Configuration]

MELSERV0-J4

GOT

QO6UDEHCPU

Q172DSCPU
A7 ssCNETINH
|
[X2-Axis| | Y2-Axis |[Y1-Axis| [X1-Axis]
[Mitsubishi solution]

Motion CPU: Q172DSCPU Servo Amplifier: MR-J4W2-B Linear Servo Motor: LM-H3

PLC CPU: QO6UDEHCPU GOT: GT16**-V Rotary Servo Motor: HG-KR

Main Base Unit: Q35DB Output Module: QY40P

Programming Software: MELSOFT MT Works2 (Motion), MELSOFT GX Works2 (PLC), MELSOFT GT Works3 (GOT)
Motion CPU operating system software: SW8DNC-SV22QL

[Operation description]

The provided sample program controls the X-Axis tandem movement, Y-Axis multi-head movement,
and the Z-Axis nozzle positioning (in a dispenser machine based example) demonstrating the gantry
application.

[Control points]

Point1: Highly accurate and responsive positioning is carried out through direct translation of positioning
commands to the machine via usage of linear servo motors on the X and Y-Axis, eliminating of
backlash in a gearing system.

Point2: Simple machine design is achieved through a multi-head configuration (Y-Axis) of two motors
moving simultaneously on the same single stator coil.

Point3: The X-Axis tandem movements and the Command Generation Axis based interpolation
operations are implemented through the high performance “Advanced Synchronous Control”
function. Also, synchronous interpolation through the multi-head configuration can also be
achieved easily.

Circular Interpolation
based on Cmd. Gen. Axis
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[Operation Flowchart]

The machine moves to the dispensing operation start position with the GOT start switch, completes 3
perfect circular movements (Z-Axis) and then returns to the wait position.

Dispensing Operation

No Start ON? (GOT)

| X, Y-Axis Sync. Control ON |

»
L

<
<

|
| Discharge Valve OFF

X, Y-Axis Moves to
Next Start Position

T< |
-

Completed 3

No Times?

X, Y-Axis Sync. Control OFF

( END )

Nozzle End Trace

Y2-Axis

L 2 2

IVavVYa¥a
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[GOT Sample screen]

[GOT Home screen]

Japanese
Language
Selection
Screen Selection
Dispenser Operation Button
) The dispenser operation (Refer to page 2) is carried.
[GOT Main Screen]
SE 0w S
e R > =M /O S\olUtiong
—Changes for the Better Gantry Dispenser
Dispensing Current Sl | Current Value

operation

Error Fe:

JiG Speed

Displays each
axis current value.

value [mm]
Home Status

Error Status

05

Home

JOG Operation Button
Each axis can be
move forward or
reverse (up or down).

(Note): Sample screen as default are set for English environment. When using Japanese environment,
it's possible to switch to Japanese for GOT monitoring data in GT Designer 3 Language change
the preview column from [2] to [1].
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[System Setting]

Axis 1: X1-Axis, Axis 2: X2-Axis (Linear Servo Axis)
Axis 3: Y1-Axis, Axis 4: Y2-Axis (Linear Servo Axis)
Axis 5: Z1-Axis, Axis 6: Z2-Axis

SSCNET III - LINE 1 : SSCNET III/H

[Servo Data Setting]

Item Axis1 | Axis2 | Axis3 | Axis4 | AxisS [ Axis6
[-I Fixed Parameter Set the fixed parameters for each axis and their data is fixed based on the mechanical system, etc.
------ Unit Setting (0:mm 0:mm O:mm 0:mm 0:mm 0:mm
------ Number of Pulses/Rev. 10[PLS] 10[PLS] 10[PLS] 10[PLS] I 4194304[PLS] 4194304[PLS]
------ Travel Value/Rev. |0.5[pm] 0.5[um] 0. 5[] 0.5[pm] 5000.0[pm 5000.0[um
------ Backlash Compensation | 0.0[pm] 0.0[um] 0.0[pm] 0.0[pm] 0.0[pm] 0.0[um]
------ Upper Stroke Limit 3000000.0[pm] 3000000.0[um] 2000000.0[um] 2000000.0[pm] 1000000, 0[pm] 1000000.0[pm]
------ Lower Stroke Limit -100000.0[um] -100000.0[um] -200000.0[um] -200000.0[um] -100000.0[um] -100000.0[um]
------ Command In-position 10.0[um] 10.0[urm] 10.0[pm] 10. 0[um] 10.0[pm] 10.0[um]
______ Sp. Cirl. 10x Mult. for N ~ ~ _ - -
Deg.
=] g:tn;e SIS R Set the data to execute the home position return.
------ OPR. Direction 0:Reverse Direction 0:Reverse Diregtion 0:Reverse Direction 0:Reverse Direction 0:Reverse Direction 0:Reverse Direction
------ OPR. Method 2:Data SetType 1 2:Data Set T 1 2:Data Set Type 1 2:Data Set Type 1 2:Data SetType 1 2:Data Set Type 1
------ Home Position Address 0.0[pm] 0.0[pm] 0.0[um] 1000000, 0[pm] 0.0[pm] 0.0[um]

| X-Axis, Y-Axis Linear Encoder Resolution: 0.05[um] | | Z-Axis Travel Value/Revolution: 5[mm] |

[Parameter Block]

Item Black MNo. 1 | Block No. 2 |
[= Parameter Block Set the data such as the acceleration/decelera
------ Interpolation Control Unit 0:mm 0:mm
------ Speed Limit Value 120000, 00 [mm/min] 15000, 00 [rmm /min]
------ Acceleration Time 100[ms] 100[ms]
------ Deceleration Time 100[ms] 100[ms]
""" Rapid Stop Deceleration Time | 100[ms] 100[ms] Block No.1: Usage for X-Axis, Y-Axis
""" BRI 0[%] 0[%] Block No.2: Usage for Z-Axis
------ Torgue Limit Value 300[%a] 300[%]
------ g_le_gileraton FEEEE 0:Deceleration Stop 0:Deceleration Stop
~ Allowable Error Range for
Circular Interpolation 10.0[um] 10.0(um]
------ Bias Speed at Start 0.00 [mm frmin] 0.00[mem,fmin]
------ go:elerahonmecelerahon 0:Trapezoid/S-curve 0:Trapezoid/S-curve
ystem
Advanced 5-curve Set the data of advanced 5-curve acceleration,

1= Acceleration/Decelerat... smoothly.
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[Servo Parameter]

Parameter setting example using Linear servo motors for conducting tandem operation.

(1) Linear Control — Basic Settings

Linear encoder(*COPS)
Selection of encoder pulse count polarity

Enc. pulse is in increasing dir. by servo motor positive dir,

Selection of ABZ-phase input interface encoder Z-phase
connection judgment function

Z-phase side no-signal alarm detection valid

Linear control - Basic

]

[¥]

Linear encoder resolution(**LIM, *LID}
Numerator 1| pm (1-85538) V\

Denominator 20 | pm (1-85535) Linear Encoder Resolution

N,

0.05 [um]

Stop interval at home positien return{*LM1})

The stop interval zetting at home pesition return

1048576 [v] pulse

Serve motor thermistor setting(*DOP1)

Servo motor thermistor enabled/disabled selection

Enabled [v]

(2) Linear Control — Extension Settings In order to perform the magnetic pole detection for the tandem operation axis
(X1-axis), follow the directions below for corresponding axis.
[Magnetic Pole Detection (MPD) & Home Position Return (HPR) Guide]
- T T | 1) Set X1-Axis to Servo ON state, and conduct the MPD.
Magnetic pole detection(**LIT1, *LIT3, LTSTS, DLV, LPWK} L g ’

| _EQHE 1© o eetesient ) ) . o i (Have X2-Axis in the Servo OFF state)
| Linear servo motor magnetic pole detection selection 1 58 2)Set X1-Axis to Servo OFF, set X2-Axis to Servo ON, and conduct the MPD.
I | The first time servo ON Magnetic pole detection [v] | P 3) Set X1-Axis to Servo ON, and set X2-Axis to Servo OFF.
1 1 4) Have X1-Axis complete the Home Position Return (DOG. Scale Type, etc.)
Il Wethod selecti Minimal pos. detecti th 1 Y& 5) Set X1-Axis to Servo OFF, and set X2-Axis to Servo ON.
I i e pos CEEe [v] - 6) Have X2-Axis complete the Home Position Return (Data Set Type, etc.)
| Response selection [0 [v] | 7) Set X1-Axis to Servo ON.

1 . . .
: Load mass ratio ssl. | 10 times or less [v] I (Note): Different from an ABS_ encoder, when using a I|_near INC enc_oder,

| whenever the power is turned ON, the magnetic pole detection must
: Identity signal amplitude 1 |eo be conducted. Therefore, we recommend the use of an ABS encoder.
1 0] % (0-100) 1 Reset dizsabled (reset by power cycle) [v]
| Stroke limit selection | Enabled ] :
|
I votage leval 30 | 9 (0-100} 1

1

For the MPD method corresponding to the tandem axis (X-axis), we
recommend to use the “Minimal Pos. Detection Meth”.

(3) Servo adjustments — Basic Settings

Servo adjustments - Basic

Auto tuning(&ATU, RSP)
Gain adjustment mede selection

2-gain adj. mode 2 [vl

2-gain adj. mode 1 (Interpolation)
™ Aute tuning mode 1

Auto tuning mode 2
0 Manual mode

2-gain adj. mode 2

Overshoot amount compensation 0| % (0-100)

Update Project

Serve control gain

Load mass ratio 7.00 | times (0.00-300.00) -
For the tandem operation
Mode! loop gain 15.0 | radis (1.0-2000.0) X-Axis to create same primary
side delay based on the

Position leop gain 37.0 | radis
Speed lop gain 222 | radfs (20-65535)
Spd. integral compen. 33.7 | ms (0.1-1000.0)

Spd. diff. compen. 930 | (0-1000) and X2-Axis are the same.

command value. Set the “Gain
Adjustment Mode Selection” to
“2-gain adj. mode 2” or “Manual
Mode”. Make sure the model
loop gain setting of X1-Axis

5 BCN-B62005-668-A




[Synchronous Control Parameters]

(1) Input Axis Parameters

Setting

10G Operation Parameter Block

Acceleration/deceleration Time
Change Parameter

Ttem Axis 1 Axis 2
-1 Command Generation Axis
Valid Setting  1:Valid | v | 1:valid
Unit Setting 0:mm 0:mm
|pper Stroke Limit 214748364, 7 pm 214748364, 7 pm
Lower Stroke Limit -214748364.8 pm -214748364.8 pm
Command In-position Range 10,0 pm 10,0 pm
Sp. Ctrl, 10x Mult, for Deq, - -
Length per Cyde 0.0 pm 0.0 pm
10G Speed Limit Value 120000, 00 mm /min 120000, 00 mm /min

1 1

Set acceleration/deceleration time at spe

(2) Synchronous Parameters

-1 Main Shaft
—-| Main Input Axis

Type

Axis Mo, 1

201:Cammand Generation Axis

X-Axis (Axis 1, Axis 2): Set the Command

Generation Axis No to 1

Y-Axis (Axis 3, Axis 4): Set the Command

Generation Axis No to 2

tain

Linear Cam (Cam No.0):
Input Value =Output Value

Output
Axis

Main Shaft

=] Output Axis

-| Cam Axis Cycle Unit
Unit Setting Selection
Unit
Number of Dedmal Places

Cam Axis Length per Cyde Change
Setting

0:Use Units of Main Input Axis
0:mm
0

0:Invalid

Cam Axis Length per Cyde 419430.4 um

Cam Stroke Amount 419430.4 pm

Cam Mo. a

Cam Axis Phase Correction Advance 0ps .

Time Dutput
Cam Axis Phase Correction Time 10 ms

Constant

Synchronous Control Parameter Block L

Mo,

Output Axis Smoothing Time Constant| 0 ms
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[Devices used in this program]

Device Device

No Content No Content
BO Dispensing operation start (GOT) WO X-Axis JOG speed setting (GOT):
B1 Home position return (GOT) W1 x 0.01 [mm/sec]
> Egr%reRpeoss?’:ic()E?e-lt—t)Jrn complete lamp 2 Y-Axis JOG speed setting (GOT):
B5 (GOT) W3 x 0.01[mm/sec]
B6 E;L‘g;fnmpf’xi(gngis) w4 Z-Axis JOG speed setting (GOT):
B7 W5 x 0.01[mm/sec]

AX 1, 2 Position Deviation Excessive

Multi-head Axis(Y-Axis) . o
B8 AX 3, 4 Position Collision PY10 Discharge valve 1 (Y1-Axis side)

B11 X-Axis JOG forward (GOT) PY11 Discharge valve 2 (Y2-Axis side)

B12 X-Axis JOG reverse (GOT)

B13 Y 1-Axis JOG forward (GOT)

B14 Y 1-Axis JOG reverse (GOT)

B15 Y2-Axis JOG forward (GOT)

B16 Y2-Axis JOG reverse (GOT)

B17 | Z1-Axis JOG upward (GOT)

B18 Z1-Axis JOG downward (GOT)

B19 Z2-Axis JOG upward (GOT)

B1A Z2-Axis JOG downward (GOT)

AN\ Cautions

- When diverting the sample program to the actual system, be sure to verify that there are no problems
with control in the system.
- Add interlock conditions in the target system where considered necessary.
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[Content of Motion SFC sample programs]

Program Structure

No. Program Name Automatic Start | Execution Task Operation Summary
0 Main Yes Normal Main Operation
1 Motion control Yes Normal Motion Control
2 Home Position No Normal Home Position Return
3 JOG operation No Normal JOG Operation
4 Dispensing No Normal Dispensing Operation

(1) No.0 Main: Main Operation Normal Task [Automatic Start]
This program continuously runs certain processes and initiates starting settings.

=

Main
| iy
[F 0] Initial Settings
HInitial settingd /47
WOL=1000/ de 1,2 % JOG Speed: 10,00 [mn/sec]
WeL=1000//dk. 3,4 Y JOG Speed: 10,00 [mn/=ec] Set JOG Speed
WAL=1000/ /865,68 2 JOG Speed: 10,00 [mn/sec]
| ro
|.
[F 1]
SRR ways processing!/ SA7 000 Continuously Execute Processing

AFGOT monitor operat ion

JfHome Statuslanp

OUTBR=HM2 41 04M2 430 402 400 #M2 4704 M2 40%M20110
AError Lamp
OUTBE=B74+B3+M2407 +M2 408 +M2 427 +M2 42342 44 7 +M 2 448
M2 AR T HHZ 465 M2 87+ M2 A BB+ 200 T HM 2008

GOT Status Lamp Display Processing
B5: Home Position Return Lamp
B6: Error Lamp

ffDizcharze valve contorol
OUTPYI0=HIB19%(D12605==103/ /o1 valve
OUTPY11=MIB19%(D12606==10)F No.? valve

Discharge Valve Control Processing
Valve ON during Circular Interpolation

Outputs FIN Signal for Dispensing Operation Constant-Speed
Control FIN Signal turns ON during In-position (INP) Signal

OUTHI0A79=MIB034MB1 9/ Fdee 1 FIN
DUTHI0A99=MAB 234M3839/ /i 2 FIN

JA0K.1.2 position deviation excessive Error
SETB?=4BS(D2L-D22L)>=100000 /1 0mm or more
S04 caollizion Error
SETE8=(DEZL-D42L1<=500000//Less than H0mm

Error Detection Processing
MO: Tandem 2 Axes Position Dev. Excessive Error (10mm or more)

HHESrar FaEa M1: Multi-head 2 Axes Collision Error (50mm or less)

RETB?=B2//&4.1,2 position deviation Errar Reset

JfCommand zenerat ion AX.1.2 FIN siznal :}—
N

RETEE=B2//#%.3.4 col lision Errar Reset ; ; ;
OUTHE207 <R3/ P, 1 Error Reset A stop to the program will not be conducted only in the case where there is

OUTHAS0G=E /e | Servo Error Reset alarm detected within the sample program. Based on the system to be used,
OUTMA22 7=RB2//d=.2 Error Reset implement a stopping process in which Servo OFF, etc. is used.

]

il

a2
OUTM3228=B2//#x.2 Servo Error Reset
DUTM3247=B2//#x. 8 Error Reset
OUTM3243=B2//#:.3 Servo Error Reset
OUTM3267=B2//#x.4 Error Reset .
OUTH32B8=B2// .4 Serva Error Reset Error Reset Processing
OUTM3287=B2//#:.5 Error Reset
OUTHA288=B2/ /8= 5 Servo Error Reset
OUTM3307=B2// .6 Error Reset
DUTM3308=B2//#x.B Servo Error Reset
OUTHI0967=B2 //Command zenerat ion A%.1 Error Resst
OUTH10887=B2//Canmand zenerat jon A%.2 Error Resst |/

o

J'- P
[
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Home Position Return Start

(2) No.1 Motion control: Normal Task [Automatic Start]

Each Motion control task is initiated when started from the GOT screen.

L Mot fon control

)

[F 8]
SETM2042 //81 | axes serva ON

[—

[ 5]
fServo OM status status check

P24 1500243 5 2405 M2 475 kM2 495442515

All Axis Servo ON Request Flag ON

<GOT>
BO

B1

B11 to B1

: Dispensing Start
: HPR Start
A :JOG

All Axes Servo ON Status Check

JOG Operation Start

Dispensing Start

[G 0]
Bl/ /Reset Svatem

IH

1]

FOI0G Start
B11+B12+B1 3481 44B15+B164B17 481 3461 34+B 1 &

[ 21

B0//Dispens ing operat ion Start

i ¥ ¥
i [ "
i i L
i Hi b
i i Hi
'||Home Position : '] JOG operation i : Dizpensing
1 1 L
! i N
! | L | i |
. i |-
v G 3] Yo 7] G 1]
1| J/7Home Pozition Return Completion Yo AAAI0G Complet fon V| /Dizpensing Completion
1| RETE1=B1 Uy | WOP i ! RETEN=BN
) 'y [ ' BO
I i .. 1 — | | ......................
E\
(3) No.2 Home position: Home Position Return Normal Task
This program activates the home position return servo program for all axes.
L Home Fosition ]
T 1
| I I I
[k 0 : Realxis ] [k 1 : RealAxis ] [k 2 : Real bxiz ] [k 3 : RealAxiz]
1 ZERO 1 ZERD 1 ZERD 1 ZERD
fris 1 ficis 2 ficis 3 fis 4
| | | I
[G E] [G E] [G E] G E]
L4/ Conp let lonff7 ) £ Comp let fondfdf S Comp et fonffif S Comp et jonffdf
HOF WOF WOF WOF
[ | | | 2
1
I I | : | .
[k 4 : Real Axis ] [k 5 : Realdxis ] [k20n © Coramand Generation Axis ] [KZ?OE;HOGEmmar'd Giereration Axis
1 ZERO 1 ZERO 1 CHGA
Bt 5 locis B hxis 1 i 2
-shddress 0.0 um =siddress 0.0 Hm
I I I |
[G §] [G E] [G 6] [G &8]
A Conp et lond S0 ) A Conp let lonf Sl ) FE Conp let fonf S5 FiiConp let fan /7
MOF MO MOP WOF

2 |

END
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(4) No.3 JOG operation: Normal Task

Executes the JOG operation for each axis

| JOG operation ‘

&, 8]
A 1,2 Synchronous control start X-Axis (Axis 1, 2) Synchronous Control Start
SETHIZO000
SETM12001
MI0880#M10881
|
[Fs 2] \
FEAEEEE A 06 Operat fanfffl iididd
“igééizwﬁL BOLA/ . 1.2 JOG speed
=i Lw o spee i i
OUTHIDAR2=B11 /fde. 1,2 JOG forward When GOT.JOG switch is ON, .
OUTMIOAG3=R12 £fdee. 1,2 J0OG reverse correspondlng JOG command bit will turn ON.
rar |
DB4iL=W2L*EDb§Mx.3 JOG =peed <GOT>
OUTMS242=B18/ /. 3 JOG forward B11: X-Axis JOG forward WOL: X-Axis JOG Speed Setting
OUTHMAZ43=B14/ fhx. 3 JOG reverse B12: X-Axis JOG reverse W2L: Y-Axis JOG Speed Setting
6&3%35*33%’;’& o ’ B13: Y1-Axis JOG forward WA4L: Z-Axis JOG Speed Setting
: i =ed B14: Y1-Axis JOG reverse
OUTH3262=B15/ floc. 4 JOG forward .
OUTHAZE3=B 16/ fioc. 4 JOG reverse B15: Y2-Axis JOG forward
S e B16: Y2-Axis JOG reverse
Kot B17: Z1-Axis JOG downward
DE4BL=TAL4R0L / /.5 JOG zpeed X
OUTHIZE2=B17/ Mo § JOG forward B18: Z1-Axis JOG upward
OUTHIZE3=B18/ fhee. 3 JOG reverse B19: Z2-Axis JOG downward
Lk T2 B1A: Z2-Axis JOG upward
DRSOL=T4L#A60L/ /4.6 JOG zpeed
OUTHE302=B19/ Ao B JOG forward
OUTMAS03=B14/ M. 6 JOG reverse
|
G 4]
JEAI0G Complete
THAS 0% 2003 % M2 004! M2005 %! M2006 ]
|
G4 . .
fibx.1,2 Synchronous contral OFF X-Axis (Axis 1, 2) Synchronous Control End
RETHIZO000
RETM12001

'M10880 ! M10881

( !
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(5) No.4 Dispensing: Dispensing Operation Normal Task

After positioning to the dispensing start point, the dispensing operation follows a trace pattern that is
based on the command generation axis’s controlled circular/linear interpolation.

[ Dizpensing

J

X-Axis, Y-Axis, Z-Axis Move to Dispensing Start Position

................................................................ I_._._._._._._._._._._._._._._._._._._.|_._._._._._._._.!

[k 8:Real Axi= ] . f [ &:Real Axiz ]
145 2L ore-axis) ] L e 1 485 2 on-xi) .
s ; i
S>liress 100000.0 e B e Iy oo Dress 100000
bis 2 i s 4 s
—xhiddress 100000.0  gem z =hddress 1000000 cem
Long . 8. 12000000 m/in Bt R ol L b - AD. 60 wain
| | |

[G 10] [G 10] [G 10]

fifPositioning Completions s/ ffiPozitioning Completionds fdfPositioning Comeletionfs s/

HOP WOP HOP

[G 12]
Afb.1,2,3.4 Svnchronous control start

SETHIZ000
SETH12001
SETM12002
SETHIZO0Z

MI0DBEO®MI0BE 1 #MI0BEE #M1 0583

[k2002 : Command Generation Axis ]

3 (PETHRTZ
bis 1
bxis Z
Speed 10000.00  mmAmin
FIN 100 meec
+ FOR-TIMES
Setting Yalue [ 3
1 IN=
bis 1
=xTrawel 0.0 wm
bxis 2
=xTrawel 0.0 wm
Ctr.P. 1
=»Travel 100000.0 wm
r.P. 2
| =3 Travel .0 |I.'_,;m
W-crcle 10
2 TNG-2 W)
bis 1
=»Travel 00000.0° Lm
His 2
—>Travel 0.0 wum
W-code 1"
+ NEXT
3 (PEND
|
[G 13]
A1, 2.8 .4 Bynchronous control Complet ion
RETH12000
RETHI2001
RETM12002
RETHI2003

'MI0BB0kIMI0BE 1% HI0DBR2 ! M10883

X-Axis, Y-Axis (Axis 1 to 4) Synchronous Control Start

Constant-speed control start Y IMM]

on Command Generation

Axis 1, 2 (10000mm/min) 100 m m
Repeats -100 100 00
3 times

Draws 100mm
radius circle

(Note): During Arc Interpolation, M-code “10" is
F1” output
signals (PY10, PY11), used for the discharge

outputted, and No. 0 Main Task’s

valves, are turned ON.

>

X[mm]

X-Axis Moves
300mm.

[F1]
/IDischarge valve control

OUTPY10=M9819*(D12605==10)//No.1 valve
OUTPY11=M9819*(D12605==10)//No.2 valve

X-Axis, Y-Axis (Axis 1 to 4) Synchronous Control End

X-Axis, Y-Axis, Z-Axis Move to Wait Position

[ 10 Real Axiz ]

1 8B5-2(Long-axis)
fxis 1
-rhdiress 0.0 um
bwis 2
—rhcdress 0.0 gm
Long fx. Sp. 12000000 mm/min

[ 11 : Real Axis ]
1 ABS-2{long-axis)

i &
=rhddress 0.0 um
fiis 4
riddress 1000000.0 o
Long Ax. Sp. 120000.00  mn/min

[k 7:Real &xis ]
1 #8572 (Long-axis)

i @
-hddress 0.0 wm
fis B
—ddress 0.0 um
Long k. Sp-

300000 mnin
P.B. 2

[ 10]
{ifPositioning Completionss /s
HOP

G 101
fffPozitioning Completion/d /
HOP

[G 10]
ffiPositioning Conpletion/s/f
WOP

END
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