15. ABSOLUTE POSITION DETECTION SYSTEM

15.8.2 MELSEC FX(2N)-32MT (FX(2N)-1PG)

(1) Connection diagram
(a) FX-32MT (FX-1PG)
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Note 1. To be connected for the dog type home position setting. At this time, do not connect the portions marked (Note 2).
2. To be connected for the data set type home position setting. At this time, do not connect the portions marked (Note 1).
3. The electromagnetic brake interlock (MBR) should be controlled by connecting the programmable controller output to a relay.
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(b) FX2N-32MT (FX2N-1PG)
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Note 1. To be connected for the dog type home position setting. At this time, do not connect the portions marked (Note 2).
2. To be connected for the data set type home position setting. At this time, do not connect the portions marked
(Note 1).
3. The electromagnetic brake interlock (MBR) should be controlled by connecting the programmable controller
output to a relay.

15- 36



15. ABSOLUTE POSITION DETECTION SYSTEM

(2) Sequence program example
(a) Conditions
1) Operation pattern
ABS data transfer is made as soon as the servo-on pushbutton is turned on. After that,
positioning operation is performed as shown below:

Home position

3) l 1)
O N P
address — T T Tt 1 1 1T T 1 1
\ , /'

After the completion of ABS data transmission, JOG operation is possible using the JOG+ or
JOG— pushbutton switch.
After the completion of ABS data transmission, dog type home position return is possible using
the home position return pushbutton switch.

2) Buffer memory assignment
For BFM#26 and later, refer to the FX2(N)-1PG User's Manual.

BMF No.
Upper 16 | Lower 16 Name and symbol Set value Remark
bits bits
- #0 Pulse rate A 2000
#2 #1 Feed rate B 1000
- #3 Parameter H0000 Command unit: Pulses
#5 #4 Max. speed Vmax 100000PPS
- #6 Bias speed Vbia OPPS
#8 #7 JOG operation Vjog 10000PPS
#10 #9 Home position return speed (high speed) VRT 50000PPS
- #11 Home position return speed (creep) VL 1000PPS
- #12 Home position return zero-point signal count N 2 pulses Initial value: 10
#14 #13 Home position address HP 0
- #15 Acceleration/deceleration time Ta 200ms Initial value: 100
- #16 Not usable
#18 #17 Target address (1) P(I) 0
#20 #19 Operation speed (1) V(1) 100000 Initial value: 10
#22 #21 Target address (I1) P(I) 0
#24 #23 Operation speed (I1) V(1) 10
- #25 Operation command HO0000

3) Instructions
When the servo-on pushbutton switch and the GND of the power supply are shorted, the ABS
data is transmitted when the servo amplifier power is turned ON, or at the leading edge of the
RUN signal after a PC reset operation (PC-RESET). The ABS data is also transmitted when an
alarm is reset, or when the emergency stop state is reset.
If check sum discrepancy is detected in the transmitted data, the ABS data transmission is
retried up to three times. If the check sum discrepancy is still detected after retrying, the ABS
check sum error is generated (Y12 ON).
The following time periods are measured and if the ON/OFF state does not change within the
specified time, the ABS communication error is generated (Y11 ON).
ON period of ABS transfer mode (Y1)
ON period of ABS request (Y2)
OFF period of ready to send the ABS data (X2).
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(b) Device list

X input contact Y output contact
X0 ABS bit 0/ completion of positioning YO Servo-on
X1 ABS bit 1/ zero speed Y1 ABS transfer mode
X2 Send ABS data ready/ torque limit control Y2 ABS request
X3 Servo alarm Y3 Alarm reset
X4 Alarm reset PB Y4 (Note2) i Electromagnetic brake output
X5 Servo emergency stop Y5 (Note 1) Clear
X6 Servo-on PB Y10 Servo alarm
X7 Servo ready Y11 ABS communication error
X10 JOG (+) PB Y12 ABS check sum error
X11 JOG (-) PB
X12 Position start PB
X13 Position stop PB
X14 Home position return start PB
X15 1PG error reset
D register M contact
DO ABS data: Lower 16 bits MO Error flag
D1 ABS data: Upper 16 bits M1 ABS data transmission start
D2 Check sum addition counter M2 Retry command
D3 Check data in case of check sum error M3 ABS data read
D4 Transmission retry count in check sum M4 Spare
discrepancy
D24 Home position address: Lower 16 bits M5 Servo-on request
D25 Home position address: Upper 16 bits M6 Retry flag
D106 1PG present position address: Lower 16 bits M10
D107 1PG present position address: Upper 16 bits M11 . .
ABS data 2 bit receiving buffer
M12
M13
M20 )
! ABS data 32 bit buffer
M51 -
M52 2
! Check sum 6 bit buffer
M57 -
M58 ] .
For checksum comparison
M59
T timer M62 Sum check discrepancy (greater) >
T200 Retry wait timer M63 Sum check discrepancy =
T201 ABS transfer mode timer M64 Sum check discrepancy (less) >
T202 ABS request response timer M70 Note ) Clear (CR) ON timer request
T203 Ready to send response timer M71 Nete ) Data set type home position return request
T204 ABS data waiting timer M99 ABS data ready
T210 (Neted) | Clear (CR) ON timer
C counter
Co All data reception frequency counter (19 times)
C1 Check sum reception frequency counter
Cc2 ABS data reception frequency counter (16 times)

Note 1. Necessary when data set type home position return is executed.
2. Necessary in the event of electromagnetic brake output.
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(c) ABS data transfer program for X-axis

M8002

|

Initial
pulse

r
1 TO

-
[bTO

-
{bTO

-
>y

r
1 TO

r
1 TO

-
Iy

r
1 TO

-
Iy

[omov ko D24 H
K3 KO K1 H
K4  KL00000 K1 H
K7  K10000 K1 H
K9  K50000 K1 H
K11 K1000 K1 H
K12 K2 K1 H
K13 D24 K1 H
K15 K200 K1 H
K19 K100000 K1 H
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-
{DMov k300000 D100}

r _
[DMov K-250000 D102 |

Setting home position addressA
to0

Setting 1PG pulse command
unit

1PG max. speed: 100 kpps

1PG Jog speed: 10 kpps

1PG home position return
speed: 50 kpps

1PG creep speed: 1 kpps

1PG home position return
zero-point count: twice

1PG home position address
setting

1PG acceleration/deceleration
time: 200ms

1PG operation speed:
100kpps

Position move account 1:
300000 pulses

Position move account 2:
—250000 pulses

Position move account 3:
0 pulses

Clearing index registers V, Z

Setting "4 times" for check
sum error transmission

frequency

[Dmov ko D104 H

[omov ko z H

[omov ka4 D4 K
(To be continued) Iil

Initial setting
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[2]

(Continued from preceding page)l_l—_l

X6 M6
1 Ly r
— | U {seT ms H
Servo-on Retry
PB
M5 Y12 MO Y11
| Ly Ly Ly Ie
— | rd 4 4 | (v A
Servo-on ABS check Error ABS
request  error flag communication
error
{PLs M1 H
M1 M6
} +F {RsT ct H
ABS Retry
transmission
X6 start
—F {RsT Moo H
Servo-on PB
{RsT M5 H
Y12
f {RsT vy1 H
{RsT 2 H
{RsT M6 H
——— [7RsT Me2 me4 H
L————{7rsT <0 c2 H

Servo-on request

Servo-on output

ABS data transmission start

Clearing retry counter

Resetting ready to send ABS
data

Resetting servo-on request

Resetting ABS transfer mode

Resetting ABS request

Resetting retry flag

Resetting check sum
judgement

Resetting communication
counter

(To be continued)IZI
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2]

(Continued from preceding page) LZ—_l

X4 MO
| I 0
— | 11 (v3 A
Alarm Error flag
reset PB
Y3
— [RsT c1 H
Alarm reset
[zrsT ™o me4 H
{zrsT DO p3 H
[RsT c2 H
[RsT co H
X5
)2 (
T (Mo A
Emergency stop PB
X3
.
(v10 N
Servo alarm
[RsT v1 H
[RsT v2 H
[RsT M9 H
[RsT M5 H
[RsT M6 H
M1
} [seT v1 H
ABS datal
transmission start
{zrsT M10 me4 H
[zrsT DO p2 H
[RsT c2 H
[RsT co H

(To be continued) ri—l
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Alarm reset output

Clearing retry counter

Clearing ABS data receiving
area

Clearing ABS receive data
buffer

Resetting ABS data reception
counter

Resetting all data reception
counter

Error flag output

Servo alarm output

Resetting ABS transfer mode

Resetting ABS request

Resetting ready to send

Resetting servo-on request

Resetting retry flag

ABS transfer mode ON

Clearing ABS data reception
area

Clearing ABS receiver data
buffer

Resetting ABS data reception
counter

Resetting all data reception
counter

Servo alarm
detection, alarm
reset control

ABS transfer
mode
Initial setting
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Bl

(Continued from preceding page) I_S—_l

Y1 X2
i 11 {Ps M3 H
ABS Send data ready
transfer
mode M3
| r
} {seT 2 H
ABS data read
Y2 X2 K
| Ly
I A1 (7204 H
ABS Send data
request ready
T204
— | {WANDP K1x0 HO003 KiM10 H
ABS data waiting timer
[sFTR mM10 M2 k38 k2 H
c2
—F {ADDP KkimM10D2 D2 K
K16
& )
K19
& )
{RsT v2 H
co
— {RsT y1 H
All data reception counter
{wANDP Hoo3F D2 D2 H
{cmpp  Kkams2 D2 me2 H
c1
— | (viz )
Retry counter
M62 c1
— | HF {PLs M2 H
> Retry
counter
M64 Ko
(7200 H
<
r
{mMov kawms2 D3 H
{seT Y
{RsT Y

(To be continued) E
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Resetting ABS data

ABS request ON

ABS data waiting timer 10ms

Masking ABS data 2 bits

Right shift (2 bits) of ABS data_

Check sum addition

Updating ABS data reception
counter

Updating all data reception
counter

Resetting ABS request

Resetting ABS transfer mode

Masking check sum 6 bits

Comparison of check sum

ABS data check sum error

Retry command

Setting retry wait timer: 100ms

Storing check sum value in the
case of check sum error

Retry flag ON

Resetting servo-on request

ABS data 32 bits
(2 bits X16 times)

+
Check sum 6 bits

(2 bits X3 times)

Detection of ABS
check sum error,
retry control
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[4]

(Continued from preceding page) LT_'

M63
| I
| {omovp kem20 Do H
Check
sum
match
r
{paDDPDO D24 DO K
r
{DTOP KO K26 DO K1 H
[
{seT Mo H
r
{zrsT ™62 me4 H
[
{RsT Y
Y1l X6
| Pd I
— | v 4 {RsT v1i H
ABS Servo-on
communi- PB
cation error
r
{RsT 2 H
Y1 /_K500
|
] (1201 )]
ABS transfer mode
Y1 Y2 K100
| il (-
| 1 (r202 1
ABS transfer ABS request
mode
Y1 Xi /_KlOO
| 1
— | vl (r208 1
ABS transfer Send data ready
mode
T201
| {
7 (11 )
ABS transmission NG
T202
ABS request NG
T203
Send data ready NG
M2 fD4
|
— | (c1 1
Retry command
T200 M6
| | | I
| I {seT M5 H
Retry Retry
wait
timer
El (To be continued) |_5_—|
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ABS data—— DO, D1

Adding 1PG home position
address

ABS data—— 1PG

Setting ABS data ready

Clearing check sum judging
area

Resetting retry flag

Detecting ABS
communication error

Resetting ABS request

ABS transfer mode 5s timer

ABS request response
1s timer

Ready to send response
1s timer

ABS communication error

Counting retry frequency

Setting servo-on request

Writing absolute
position data to
1PG

Detecting ABS
communication
error

ABS transfer
retry control
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L‘S—_l (Continued from preceding page)l_s__'
M8000 _
—if (09,
Normally
OFF
{(m110 H
P
M111
(M1} 1PG control
command
not used
{(m112 H ( )
{(m102 H
{(m103 H
X7 X12 M99 _
} |} |} [PLs M120 H Start command pulse
Servo Position  ABS data
ready start PB  ready
X10 P
} (m104 ) 1PG JOG+command Operati
106+ peration
command
X11
control
} {m105{ 1PG JOG-command
JOG -
(Note)
TN T Yaa T T T TS TTTTTT TS TTTTTTTTTTTTTTTTTTTTTTTTT hl -
X7 X1a - | 1PG home position return
M106
| f 11 \ | start i
| Servo ready Home position return PB .
L ol mm |
M120 _
| [pTo ko k17 Doz k1 H Setting motion distance
Position
start
command
pulse [seT 108 H 1PG start
- -
[omne z H
r
fomne z H
Index processin .
P 9 Position
{peme z K6 m121 H command
control
M122
} {omov ko z
INDX=6 -
X12
| {(M101 1 1PG stop command
Position
stop PB
MO
Error flag
X16
| {(m100H{ 1PG error reset
1PG error reset -

ri—l (To be continued)l_e_—l

Note. Program example for the dog type home position return. For the data set type home position return, refer to the
program example in (2), (d) in this section.
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FX2— 1PG
Transmission of control signals

1PG— FX2
Transmission of status

1PG — FX2
Transmission of present
position D106, D107
1PG

Resetting start command

LG—_I (Continued from preceding page) I_th
M8000
— } [To ko k25 Kk4mi00 K1 H
Normally
ON
[FROM ko k28 Kam200 K1 H
[oFROMKO k26 D106 K1 H
M200
K {RsT m108 H
r
{eno H

(d) Data set type home position return

After jogging the machine to the position where the home position (e.g.500) is to be set, choose the
home position return mode set the home position with the home position return start (PBON).
After switching power on, rotate the servo motor more than 1 revolution before starting home

position return.

Do not turn ON the clear (CR) (Y5) for an operation other than home position return. Turning it
ON in other circumstances will cause position shift.

Y1 X0 X14
| | || I
T il 1 LPLS m7o h
ABS transfer Positioning Home position
mode completion return start PB
M70 K10
| (-
— {7210 1
Clear signal ON
timer request
M71
[ser M71 H
Date set type home position return request
T210
| I
| [RsT M71 H
Clear signal 100ms ON timer
M71
| e
— | (x5 )
Data set type
home position
return request
[omovp kso0 D24 H
L
r
{DTOP KO K13 D24 KL H
r
{DTOP KO K26 D24 KL H
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Clear (CR) ON timer request

Clear (CR) 100ms ON timer

Setting data set type home position return request

Resetting data set type home position return request

Clear (CR) ON

Setting X-axis home position address "500"
in the data register

Changing X-axis home position address

Changing X-axis present position data
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(e) Electromagnetic brake output

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo
motor must be at a stop.

Set "1 0O 100" in parameter No. 1 of the servo amplifier to choose the electromagnetic brake interlock

(MBR).
Y1 X1
¥ [ (va Electromagnetic brake output
ABS transfer Brake (MBR)
mode

(f) Positioning completion
To create the status information for servo positioning completion.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo
motor must be at a stop.

Y1 X0

—f { (M H Completion of servo positioning

ABS transfer Positioning

mode completion
Y1

_|

ABS transfer
mode

(9) Zero speed
To create the status information for servo zero speed.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo
motor must be at a stop.

Y1 X1
X ||
I [ T

(M H Servo zero speed
ABS transfer Zero speed

mode
Y1
— Q

ABS transfer
mode

(h) Torque limiting
To create the status information for the servo torque limiting mode.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the torque
limiting must be off.

(m Servo torque limiting mode
ABS transfer Torque limiting mode
mode
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