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® Note :

Last latters in this type nomenclature

has the following meanings :

A = 3F8BM-115A : Standard type

MPG = 3F88M-115MPG : MPG connection type
F = 3F88M-115F : Feeder control type
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EXPLANATION

1. EXPLANATION OF THIS EQUIPMENT
1-1. Front View
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CNZ2 : Speed command data
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TE:Terminal block

Powar source for control circuit ACI00V
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Logic ground
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Uncovered front view
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EXPLANATION

1-2. Terminal Block

Applied 2
Symbol Function yp
A |IMPG| F
Thi inal is f irCLi
100/110V AC ] ten:runa is for ca:mect AC power source c_»f v:l.-ontrol circuit. ololo
Apply wires of 0.75mm® or more. Capacity of this line should ba about SOVA,
LG This is a ground terminal for a noise filter of AC power source. Connect an ololo
garth item 3 or more when a miss gperation with noise is ocgurred.
This is a terminal for frame ground.
GR . grounc. . 0|00
Connect item 3 or more earth with wires of 2mm*® min.
1-3. Connector 1 {CN1)
Terminal . Applied typa
Name Funetion
No, A MPG| F
1 DG +24V This is a terminal of +24V power source for .a input Jlnterfa‘ce. ololo
Supply+24VEX10% constant-voltage from outside of this unit,
Alarm input This is a terminal for input abnormal stop cormmand signal 1o
2 (Negative logic this unit. Supply OFF pulse over 40ms. To restart the system, | O | O | O
signal) input initial reset signal.
. . This is a terminal for input & command signal to alter present
3 Origin shift e . ; . x
ot : poaition in software without mechanical operation, ©l0
4 Ready This is_ _a terminal for il'lpl-..lt- ready for Dper:ation mode by execl:ution ololo
of position loop, and position command signal becomes available,
5 Origin return Thiz is a terminal for input a signal of a limit switch to decelarate olo| x
deceleration speed near the mechanical origin.
CW limit itch .
|r|_1| swi .C This is & terminal for input a stroke end limit switch signal at
6 (Negative logic clock-wise direction 0|0 x
signal) ’
7 MPGE A phase This is a terminal for input A phasa of a manual pulse ganeration. | X O x
8 MPG B phase This i5 & terminal for input B phase of a manual pulse generation.
. This is a terminal for output signal when present position value
=} Qrigin output . - .
9 pu is less than 0F in position. © ©
This is a terminal for input a signal to initialize inside of the unit.
Supply a pulse signal continuously over 40ms.
10 Initial reset Be careful that when this signal is still ON (high) after reset, other | Q [ O | O
every signal will be useless and outputs the Alarm Signal. Thus,
put off this signal after initizlization.
This is a terminal for input signal to stop feed with deceleration
11 Hold during positioning with Auto. Start Command signal. Positioning | © | O | ©
will re-gtart by put off this signal
. This is a teminal for input a signal for command feed from present
12 Return-ta-origin = : rinputa signa P O,0 =
position to software origin position.

®Note : Terminals marked “X" in thé above e¢hart mean unavailable.
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EXPLANATION

Terminal . Applied type
Name Function
No. A [MPG| F
This is & terminal for command manual feed to CW (Clock-wise)
13 Manual feed to direction. The unit fead 1 pulse range when the signal length olo|o
CW direction i5 0.5 seconds at longest, and continugusly feed whean the signal
is continuously input more than 0.5 seconds.
This is a terminal for input & signal of the origin position limit
14 Qrigin limit switch | switch, This signal is used in place of Z phase signal of an | O | O | X
encoder.
This is a terminal for 12V power supply to MPG. Qutput DC 12V
1 MPG t X X
5 power output | | no. —16%) 100mA max. O
When positioning is completed, a signal is output. In other words,
when output of the command pulse is termipated and the
e . deflection counter is within the In-position range, this signal turns
16 Pasitioning finish . . ' o
fonng finl on. The interval of this signal output turns off aftar supply position 0|00
cormmand signal is more than specified one with selected time
of the timer.
17 oV This is a terminal of 24V GND for the Input Interface. olo |0
When this signal is Input, the unit operates positioning
A, MPG | with a position data. When this signal turng ofi before | O | O | X
positioning finish, the unit stops feed with deceleration.
18 Autornatic start When this signal is input, the unit operate positioning
F pregsent position as “0". INC/ABS signal is not checked < | x|o
by the unit. When override setting is "0" or feed length
is "0", the present position indication is turned to “0".
. This is a terminal for input & signal to search the origin. The
19 Qrigin search . . . X
9 signal should be kept ON while searching operation. ©|0
This is a terminal to input a signal to select mode between rnanual
Manual/automatic | and automatic.
20 . ) 00
selection ON - Manual operation
OFF - Automatic operation
Thiz is a taminal for input a signal to command to start manual
feed GCW direction. The unit feed 1 pulze range whean the signal
21 Manual CCW . .
[ength is 0.5 seconds at longest, and continuously feed when cle|e
the signal is continupusly input more than 0.5 seconds.
CCW limit
) ) This is a terminal for input & stroke end limit switch signal of :
22 switch{(Megative , , x
'. (Negati CCW direction. 00
logic)
53 MPG muttilication This is a terminal for input a signal to changeover multiplication x 1o x
P rate of MPG among * 1 and X 10.On - = 10,
This is a terminal for connect an alarm signal to other unit. When
the following conditions oceur, this signal tums off. (On at normal
24 Alarm condition)
. output(Negative —Turnz off the alarms input signal from PC, OO0 O
25 logic) —Tums off the servo alarn signal from the servo driver.
—Abnormal condition in tha unit,
—Power failure to the unit.

®Note : Terninalt marked “X" in tha above charl méan unavailable,
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EXPLANATION

1-4. Connector 2 (CN2)

Terminal . Applied type
No. Name Function n MF'G] =
This is a terminal of +24V power supply to an interface.
1 DG +24v Supply +24V T10% constant voltage power supply from outside. 01010
This is a terminal for input position cantrol data aceepted when
time of origin shiff and automatic start command operation.
Terminal “2" symbolizes —/+ signs and, ON shows “—". Temminal
“3" gymbolizes ABS/INC (data type). ABS as absolute position
data. INC az incremental data
Posltion control On condition shows ABS data.
229 | 4, 5 - 10% digit olo| O
69 - 107 digit
10-13 - 10* digit
1417 - 10* digit
18-21 - 10* digit
22-25 - 10" digit
26-29 - 10° digit
This is a terminal for input speed override data accepted at the
time of automatic start command, origin return command and
20-32 ‘ manu_al start _command. ' .
24-27 Speed overide Teminal 30 is to 3ele+.:_t _hngh/low sPaed. ON as high speed. o|lOo|O
Terminal 32 is upper digit for overide value.
Teminal 34-37 is lower digit for averride value.
10° digit as 0
38 av This i a terminal for 24V GND of an input Interface. OO0 |0
These are terminals for autput prazent position data to outside
of the unit.
The conditions of output strobe signals (47-50) indicate the
fallowings:
# Qutput strobe = 1 (47 as ON: 48-50 as OFF)
Teminal 39 for—/+ (sign) : ON shows "—"
45, 46 az 10° digit
# Output strobe = 2 (48 as ON : 47, 49, 50 as OFF)
Pragsent position 3542 as 10® digit
39-50 data-cutput strobe | 43-46 as 10" digit clo)0
# QOutput strobe = 3 (49 az ON: 47, 48, 50 as OFF)
38-42 as 10 digit
4346 as 10° digh
# Qutput strobe = 4 (50 ag ON: 47-49 as OFF)
35-42 as 10" digit
4346 as 10° digit
* When present position is not defined, afl teminal from 39 to
45 are ON.
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EXPLANATION

1-5. Connector 3 (CN 3)

Terminal Applied type
! Name Function ty
No, A [MPG| F
This is a terminal for input 24V power source to an input interface.
1 DCG+24V Supply +24V +10% constant voltage power source from outside | © | © | ©
of the unit.
This is a terminal for input & signal from & servo driver. When
s Serva alarmm this signal is OFF, position command signal becomes unavallable. ololo
(Negative logic) To reset it, put on this signal. Then tum Ready signal to ON from
OFF.
4 ov This is a terminal for input 24V GND to a input Interface. OlLo | O
This is & signal to give acceptance of operation to a servo driver.
5, 6 Run This _sgnal is DI}I on'tl'te condition thatl when Heady SIQI'IE‘| !s oOloio
ON, inside of this unit 5 normal and signal from other unit is
normal,
This iz a terminal for output 2 speed command voltage to a serve
Servo command driver. FOutput voltage is in proportion to pulse amount in a
9, 10 voltage deflection counter, Q100
g Maximum voltage is Z10V.
Terminal 10 is GND for speed command voltage.
This is a terminal for A phase input from an encoder.
1, 12 | Encoder A phase | Terminal 11 as positive (+) A phase OO0 0
Terminal 12 as negative (—) A phase
This is a terminal for B phase input from an encoder.
13, 14 | Encoder B phaze | Terminal 13 as positive (+) B phase OO0 |0
Teminal 14 as negative (—) B phase
This is a terminal for 2 phase input from an ancoder.
15, 16 | Encoder Z phase | Terminal 15 as positive (+) Z phase 00| x
Terminal 1§ as negative (—) £ phase.

& Mote - Temninals marked "X" in the sbove chart mean unavailable,

5
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EXPLANATION

1-6. Pin Assignment of Each Connector

1-6-1. Connector 1 (CN 1)

(@) Type 3F88M-115A

CNt
LA P— D24V 1 | DC24VE10%
= ===
1 A Jl-— Alarn 2 49 @&+ Atnormal "ON"
Fre—— =
LA e Origin shift a —T—TF—1{ At shift "ON"
----- -
1
X A :_.._. Ready 4 T Lt At raacy for oparation “ON"
P
1 A :—-—-— Crigin return decalaration 5 T O—+ At reaching origin "ON"
F=-—-—-——
IL A _JL"_"'"""' CWLS 2] —ip___@——t At CW stroke and “OFF~
r 7
P 8 1
————
| B — Origin output =] L At O INF "ON"
|
: A :— Initial reset 10 J~ O——t Atreset "ON'
‘it |
: A et Hold 1 =17 1 Al motor temporarily stop "ON™
P-——— ~d
" A — Return-to-grigin 12 F T—+ At returning to origin "ON”
i |
} A —l Manual CYV 13 T —t At feeding to CW diraction manually "ON"
-
F e
LA — Origin LS 14 T (r—+t Atorigin "ON
. ]
b4 5
r-—— = ———— N )
' B  — Positipning finish 6 \E.} At positioning flnished "ON"
_— e —
oV’ 17
r—~——" R -
1 A R Automatie start 18 |—F 4 At automatic starting “ON
iy - )
II A p— Origin search 9 p— Tt At origin searching "ON"
== F
i A :--—-—'-— Manyal,/sutomatic salection 20 [——————X¥%7  Lr—1 At manyual mode “ON"
L= gy
. A -i_ Manual COW = --—-——‘o'—cr—l At manual fgeding i CCW direction "ON’
————
Il_ A Jl— COWLS 22 ———j_bJ At CCW stroke end ~OFF"
.3 23
o m
: :—'—“—— Alarm output 1 24 - At abnormal condition "OFF
[
1 I
| J.— Alarm output 2 25 - Contactor output
| Y

#Note : Termingls marked X" in the above chart should not be connecied.

Qutside connector are supplied together with this unit.
Plug type : MR-25M

Connector cover type : MR-25L

(Honda tushin)

6
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EXPLANATION

»

1-6-2. Connector 2 (CN2)

CN2

D24V

| A p— Position data+/— 2 —rr—TT T
]:h_ _A_ - -:__.__ Fosltion data ABS/INC 3 |r— -

:_ A 1L_ Fosition data 210° 4 P O
||_ A _ll—-—- Position data 1X10° 5 |m——— Ty )
: A _: Pogition data B %107 § 0 O
r A :— Position data 4 X107 FA S L

Ir A :—- Position data 2 X10° i PGl T
E_-_ A _E— Position data 1% 10° P oy
A L———  Position data Bx10" LR — 3 S
i- A : Position data 410" n f—_—

|: A I,_ Position data 2 x10* 2 —_— Oy

----- i

1'__ (A Position data 1X10" R S L , B
:r_ _ i _ ._.E_-— Position data 8X10° 14 v I v S R
L_ A _:—— Position data 4X10° 5 - B o S
E__ A _:[__ Position data 2%10* 16 o

L 3 _A_ _ _:--—— Position data 1:10° T T—— e, T
:,-_ A J'—_— Position data 8X10° 18 T ™
:__ _A : Pogition data 4 x10% % o O+
:_ B i L :— Pusition data 2X10° 20 = o o

: A 1:—-—-—-—-- Position data §x10* 21 = & B -
E:__A‘_ B _: Fosition data &x10" 22 T = ™
: A :— Position data 4 %10 23 o o

:‘_ - -A— - _i— Position data 2x10' 24 =F O
A 1 Fosition dat 1x10' 25 o5~
:': A E— Posltion data §=10° 26 T O™
Ld“:_ﬁ ;_ Position data 4 X 10° a7 = =
:_- :A::::— Pogition data & x10° 28 = o I

I 41— Positien data1x10° 29 2o

DG24VE10%
At ON negative (—).

At ON ABIS,

10" digit

10 digit

10* digit

10* digit

10° digit

10 digit

1 digit
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EXPLANATION

oy
Chz2 Y
r———-——"
| A —_— High/low speed salection i0 |p———T5 o+ AtON, high spead
! - -
: A — “Setting data 1x10% 32— 07 00digt
—————— ]
av 33
_____ —
| A —— setting dataxw’ ¥ |———— T
| i
] A L Satting data 4 X10° B p——a o 10 digit
== —
| A : Setting data 2X10' % b—35 1+
T T T 1
i A Satting data 110" z fp———5 O
ES -} DC24v
=== ' AV
1 B — Prasent position data 7 ag —-——@— W
p————= I
| B e Prasant pogition data € 40 @ B
-——— - Prasant position data
i g | Present position data 5 41 @
lim o o e o I
: L El _ _E-—— Pragent position data 4 42 @ /
:- B :—_ Fresent position data 3 43 @ oy
r ————— ]
I B LV— Present posltion data 2 a4 \-.J“" } N
= N Frasant pagition data
| B — Fresant pogition date 1 as (L)
| 1
L B _i— Present position data 0 a6 ———-—@— Iy
I
: A | Output strobe 1 47 ) t
_____ -l —
Il. -] }_ Output strobe 2 43 @ N
***** | Qutput tirming
: B }—--— Output strobe 3 49 4©———
_____ | Y
| B —d {urtput strobe 4 d
. 0 L
py

®MNote : Terminals marked “xX' shold not be connecled.

Qutside connector are supplied togsther with this unit.
Plug type : MR-50M

Connector cover type : MR-50L

{Honda tushin)

Artisan Scientific - Quality Instrumentation ... Guaranteed | (8888) 88-SOURCE | www.artisan-scientific.com




EXPLANATION

1-6-3. Connector 3 (CN3)

GNZ
L E— DC2av 1 1' i DC2aV+10%
|
L _A_ _ Servo alarm Input D2 &1  Atseno abnomal “OFF
“ ]
o 4
pr== ==
| p— Aun 1 5 Sarvo field
| |
! c  — Run 2 & - Contactor output
L ]
* 7
# 8
AMP Vraf o it —— 7"'“.1 Servo speed command voltage
]
AG 10 ( ( / H1OV/MAX,
-—-on LS = =
I —_— Positive (+) A phase n 4 7 ‘.1 Encoder
I D | ( ( !
tive (=) A phase —— :
:_ _____ :——-— Negative (=) A pl 12 === A phase
| — Positive (+) & phase N T d—— 7"-l ~  Engoder
e | E
| B e Negativa (=) B phase 14 e —— -L - B phase
5 e
: . :— Positive {(+) 2 phasa L (’" (7'"} <j Encoder
| . h
— ' Z ph
[ e— Negative (—) Z phase : 16 ——————— —\‘L’_.l phase
T

& Note : Terminals marked "X" should not be connactad.

Outside connector are supplied together with this unit,
Plug type : MR-50M
Connector cover type : MR-16L

(Honda tushin)

9
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EXPLANATION

1-7. Details of Each Section

1-7-1. A section details

Capacity Circult configuration
Rated input voltage DC 24V +v
Rated input current 7 mA !_ ____________ T
|
. i |
Allowable voltage variation DG 204V - DC 264V S I |
range I ' l
1 : I 1 |
ON delay time 1 msec max. I j Ry A i
Lo 0 4700 '
OFF delay time 145 msec max. I et T i
[
ON voltage 1MV max. ! i
b AA—— IN
OFF woltage 19V min. : :
_______ A
Number of circuits 50 b — =

w Note .

1. Above ON delay time and OFF delay time mean numerlcal value on hardware, not included software process time.
2. ON delay time and OFF delay time in the terminal for data input (Connector 2) are fixed to & sec each.

1-7-2. B section details (transistor output)

Capacity

Circuit configuration

Max. operating capacity

DC 50 mA

leakage current

DG 01 mA max.

Max. load current

DC 1.6 V max.

ON delay time

0.2 msec max

QFF delay time

3 MSEC Mmax.

Number of circuits

15

Outer supply voltage

DC 24V +10% —15%

1-7-3. C section details {(contactor output)

Capacity

GCircuit configuration

Max. operating capacity

DC 30V - Z2A,
ACIZEV - 04A

Min. operating capacity

DC 10mVY QimA

ON delay time

5 ms max.

OFF delay time

5 mz min.

Life

100 thousand times
min.

Number of circuits

2

o ——— —— —

Quter supply voltage

DC 24v +10% —15%
(for relay actuation)

10
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EXPLANATION

Ak

1-7-4. D section details

range

Allowable voltage variation

DC 3v-5.5V

ON delay time

4 5usec TYP : Note 1

OFF delay time

25u5ec TYP ; Note 1

Nurnber of circuits

3

Capacity GCirsuit configuration
Hated input voltage oec 15 Vv P - -
Rated input cumrent 10 mA

® Mote :

1. Above ON delay time and QFF delay time mean numerical value on hardwara, not includad processing time in spftware.

Z phase input is ton 28esec. TYP. toff Z7useq,

1-7-5. E section details (Analogue voltage output)

Capacity Circuit configuration
Max. output voltage 10V AAAA
Output impedance approx 22 ohm vy -
vy + 0
Load impedance 10 ¥ ghm min,
1-7-6. F section details
Capacity Circuit configuration
Rated input current 7 mA v
e R
ON delay time 4.5usec TYP , !
1 |
OFF delay time 25usec TYP : :
1 [
ON voltage 4 V max, : !
I I
OFF voltage 9 V min. ! ! N
I
I
Number of circuits 2 . 18kf
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INSTALLATION

_ i _ _
2.1. Position of LS (In case of 3F88M-115A/MPG)
AFRAM-1IEA/MPG M
Ch1 DC24aV

DC2av 1 1 T

Alarm 2
a Emergency stop
& &

4

Qrlgin deceleration | 5 a

CW giroke end LS [

CWLS : 6 1 . o A

|7 ;

K 4

E / T
N ow

| 10 [

T Origin deceleration LS ﬁ

O O [

12 [ 141 .
O O—s |
Qrigin LS 14
15
% l cocw
oy 17
18 s @
183 CGW stroke end LS

20
2
COWLS 22
23
24
25

#Note : In case there Iz Z phase in an encodear (EC), origin LS is not neceasary.

12
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INSTALLATION

IFBEM=ME serias

2-2. Positioning Command Digital Switch Unit

DC24V

Pogitioning command digital switch unit

GNE

DCzav 1
Position data—/+ 2
Position data ABS/INC 3
Pasition data 2 x10° 4
Position data 1 X10° 5
Position data 8 x10° =]
Pogltlon data 410" 7
Fositlan data 2 X10° 8
Pesition data 1x10°% 9
Position data 8x10* 10
Position data 4 x10" 1
Position data 2 %10° 12
Pogition data 1x10* 13
Pasltion data 8 X10° 14
Position data & X10* 15
Position data 2x10* 18
Pogiticn data 1X10° 7
Position data 8 X10° 18
Position data 4 x10% 19
Fogitlon data 2X10° 20
Position data 1 %10 o
Position data 810" b
Pozition data 4 %10 23
Positlon data 2 X1’ 24
Position data 1x10' 25
Fosition data 8x10° 26
Pasition data 4 X10° 27
Fasition data 2 X10% 2n
Poaition data 1X10% 29
30

)l

32

ov 33

Fﬁ-\--..._,_,_,_.-‘—-""

(3FBBM-ID70)
ﬁi.':,"_ Signal
34
33
a2
H
30
20 Position data—/+
28 Posgition data ABS/INC
27 Pogition data 2x10*
26 Fogition data 110"
25 Position data 8x10*
24 Pusition data 4 210°
23 Position data 2 X10°
22 Position data 1X10°
2 Posltlon data 8 x10*
20 Pasition data 4>10"
18 Position data 2 5107
18 Position data 1x10*
17 Poazition data &X107
18 Fogition data 4 »10*
15 Pogition data 2»10?
14 Fogition data 1X10%
13 Fosition data 8 x10°
12 Position data 4 =108
Bt Pasition data 2 x10°
1 Position gata 1x10*
g Pogition data 8 X107
a Position data 4x10"
7 Position data 2X10'
& Fogition data 1x10"
5 Position data 8x10°
4 Position data 4 x10°
k| Pogition data 2 X10°
2 Position data 1x10%
1 GND
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INSTALLATION

2-3. Speed Override Digital Switch Unit

3FBEM-115 serles

CN2
DC24y

1
2

L.--' — il 1, ' ¥

Mﬂ . DC2d4v Spead overide digital switch unit

(IFBaM-IDZ0)
Migh/law spead talection 30 :ljg. Signal

a I_ a High/Low selection

Qverride 1.%10° 3z 7
oy 33 ]— & Cwerride data 1107

Qverride B x10" 34 5 Overide data 810"
Override 4 %10° a5 4 Qverride data 4 X10"
Qveride 2 %10’ a5 a Dverride data 2x10"
Override 1X10° a7 2 Ovarride data 110"

a8 1 GND

2-4. Present Position Display Unit

3FBAM-115_sarias
CN2
Do24v ..j_. Pregent posgition display unit
DG24v
{3Faam-DP70)
%5 Pin i
No. Signal
ov 43 . % DC24v
5
14 Display strobe symbol, 10°
13 Display strobe 10°, 10*
12 Display strobe 107, 10°
1 Digpiay strobe 107, 10°
Present position 7 32 10 | Prasent position display D-2
Present position & 40 9 Pregent position display C-2
Pregent position 5 &1 8 Presant position display B-2
Fresent position 4 42 7 | Present pogition digptay A-2
Present position 3 43 & Presant position display D-1
Prasent position 2 44 ] Pregent position display C-1
Present position 1 a5 4 Pregent positlon glzplay B-1
Present position 0 46 3 | Present position display A<
Cutput strobe 1 47 2
Qutput strobe 2 43 1 GND
Output strobe 3 49
Output strabe 4 50

14
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INSTALLATION

T
2-5. Servo Driver
B Connection with V series
FBBD-V serieg
CNe T8 REBM-V sarios
AFEBBM-115 serims 1 ALMA
CNa 2 ALMB
DG24v 1 3
Serve alarm | 2 4
= s AUN
v 4 j & AG CNS
Run 1 5 = B 1 o 9
Run 2 G a Rz 2 2
7 ('- (7\) | Rer sc |a —J
8 — 10| AG &1 4 Mt 5
Vref 8 i 53 ] 7 @
AG 10 e | & —J
Positive (+) A phase [ 1 &2 7 | — g
Negative (—) A phase [ 12 54 =} 3
Pasitve (%) B phase | 13 sa 8 _ ‘
Negative () B phase | 14 (E"'"""‘E:;Zle)
Pesilive (#) Z phase | 15 e
Negative (=) Z phass | 16 j
Resolver/pulsa conversion board
- CN7

wlwlbslomjolvw| o|lol| 5
mf| o

J’—;L

i ﬂ— A phage
A

T} epnae
A

== Z ph

3 m— phase

& Mote
The above diagram shows an example supplying D4V for the interface from CN 1 or CN 2.
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3.

OPERATION

EXPLANATION OF EACH SIGNAL

3-1. Operation Command Signal

In this section, the following operation command signals are explained.

(M
(@)
3

Initial reset signal
Alarm signal
Ready signal

3-1-1. Initial reset signal

{1)

@)

3)

4

This is a signal to initialize inner section of the unit and used in the following :

{a) When set-up the servo system

{b) When alter parameter setting

{c) When release alarm input signal stop condition.

(d) When smergency stop.

This signal should be supplied with continuously ON signal of 40 ms or longer. But when this
signal is kept “ON" during operation, "RUN" LED monitor display flickers every one second.
Also, all other signals are unavailable, and alarm output is kept output (OFF with negative logic).
After initializing inner section by this signal, input for Ready signal becomes acceptable.
(This signal and Ready signal can be input at once))

If this signal is ON during positioning, the following condition occur.

(a) Speed command voltage becomes OV

{b) Put off “Run Command” to the servo driver after one second.

(o) This system is initialized,.

3-1-2. Alarm signal (negative logic)

1)
(2)

This is a signal to abnormal stop command.
Supply OFF signal 40ms or longer.

ON

Alarm signal  (Negative logic)

OFF

= min40mz =

(3) If this signal is input (turns off) during positioning, following conditions occur.

(a) Speed command voltage becomes OV.

(b) Put off Run Command Signal after one sacond.

{c) Put off Alarm Qutput Signal.

(d) Put on all present position output data, then position data display unit tums off.

{4) To re-start the system after alarm signal is turmed OFF, put on Initial Reset Signal.

_ N _ 16
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OPERATION

3-1-3. Ready signal

( This is a signal to command start operation of this unit.

Position loop function is effective with this signal. When Ready Signal is OFF, position loop
is released. Then Position Command Signal is unavailable.

(2) If this signal is tuned OFF when positioning is completed, following conditions will be given :
{8) Put off Positioning Finish Signal.

{b) Put off Run Signai.
(¢) "Run” LED monitor display flickers every one second.

{3) When alarm output becomes OFF by stroke LS abnormal, data abnormal and speed abnormal, .
or counter over (beyond feed range), these abnormal conditions are reset by this signal and
put on Alarm output.

4) When this signal is tumed OFF during positioning, speed voltage becomes OV and Run Signal
becomes QOFF after one second.

{5} When this signal is turned OFF while present position data is displayed at the position indicator,
the display data will tumed to position date by position feedback pulse. Using this gystem,
teaching-play-back can be operated. If feed back pulse is beyond feed range, “Counterover"LED
monitor turns on, then position data display tums off, and alarm output turns OFF.

{6) Switch on power source to the unit with Ready Signal ON is available. But when POWET SoUrce
is supplied to the unit together with the servo driver at once, Servo Alarm Signal from the servo
driver may be detected by the unit and alarm output signal may be turned OFF.

In this case, system up the unit with Initial Reset Signal.

3-2. Command data

There are two command data, namely "Position Command Data” from the position command digital
switch unit (or PC) and “Speed Command Data” from a speed override digital switch unit {or PC).

3-2-1. Position command data

{) There are the following two data as Position Command Data.
(a) Absolute position data (ABS)
Absgolute position data from origin
(In case of 3F8BM-115F, this data is unavailable.)
(b) Incremental data (ING)
Relative data from present position
(2) Position data is accepted by the unit at origin shift command and automatic start command
only,
(3) Check of Position Command Data
When position control data is supplied to this unit, the following checks are done with or without
encoder.
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OPERATION

B Without encoder (In case of 3F88M-115, this case is unavailable.)
{a) BCD format check
{b} At absolute mode
[ Position command data ] & (2048 / command pulse multiplication rate)
(c) At incremental mode
([ Present position + position command data ] = (2048 — command pulse multiplication rate)

H With encoder
(a) BCD format ¢heck
(b) At absolute mode with automatic start signal ON .
[ Position Command Data ] = (3099999 / command pulse multiplication rate)
(c) At incremental mode with automatic start signal ON :
[ Present position + Position Command Data )= (3999999 / command pulse multiplication rate)
(d) At origin shift signal ON :
([ Present position — Position Command Data ] (3999999 / command pulse multiplication rate)

When some abnormal are found during the above checking operation such as different format at
{(a) or no match the equality formula in (b), (¢) or (d), the unit judge these as errors.
if data error is detected, “Data Abnormal” LED monitor display turns ON and the unit cannot execute

positioning.
Position command data x Mizs position data
I
[
Automatic start or ON
Orlgin 2hift Slgnal ON/OFF  QFF
1
|
1
L min TS _._,: TS . Salected time on a timer
| (refer item 4-1-3)
Positioning Finish Signal ON ——
OFF i !
"1 TG :-_ TC : Check time
Alarm output sigral ON N E—
(Nagative lagic)
OFF
= Note :

1. When Positlon Command Date is “0", the unit does not treat as “data abnormal”.
5. To recover normal condition from “data abnormal”, input newly axis start signal. That is, set correct position control data, and re-start
operation.

1
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OPERATION |

3-2-2. Speed command data

(1) This Speed Command Data is an override data against the high speed and the low speed set
by parameter.

{2) Speed Command Data is specified as follows -
High speed x {0-190) (%) or
Low speed x (0-190) (%)

(3) When speed designated by speed command data exceeds 200 kpps (limited speed) of this unit
the unit feeds at 200 kpps.
Accordingly, be careful when the high speed is fixed at more than 106 kpps.
(106 kpps x 190% = 200 kpps)

(4} Speed command data are accepted to the unit at the following command, and are not accepted

to the unit at other positioning command signals.
(&) Automatic Start Command
{b) Qrigin Command
() Manual Fead Command
(3) Speed command data is checked BCD format,
If data error is detected, "data abnormal” LED monitor display turns ON and the unit stops
positioning.
When speed command data is 0, the unit does not treat as abnormal.

3-3. Position Command Signal

3-3-1. Basic operation

Following signal lines are position command signals. Input systemn are different according to operation
mode and operation purpose of this unit,

Table for availability of Position Command Signals

N Automatic Manual Without Encoder A Applli:: GType e
Origin search o O ® o o x
Origin shift O ) x o o x
Return to Origin O O o O o x
Automatic start 8] X o Q O O
Holel O X Q o Q @)
Manual CW X O o Q Qo 0
Manual CGwW ® O o o o O

O Available = : Unavailable
+ When manual/automatic signal is selected autmatic mode, automatic mode is effective, and
vise versa.
- "Without encoder” mode meams to set parameter $1 as OFF.
(Refer item 4-1-1)
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(2)

(3)

(3)

OPERATION

Positioning command signal is unavailable while Positioning Finish Signal is not ON. This
command signal keeps itself ON till Positioning Finish Signal becomes ON.
(Hold signal is not appliad in this case.)
When Position Command Signal is turned OFF before Positioning Finish Signal becomes ON,
positioning is interrupted.
In case plural position command signals are ON at once, all these signals will be unavailable.
Positioning Finish Signal keeps ON.
{Hold signal is not applied in this case.)
It takes 25 msec max. from inputing the Position Command Signal to start rotation of the motor.
However, feeder type unit (3FBBM-115F)} takes only 15 msec. max. to start.
When the following signals are input duting positioning, Speed Command Vollage becomes QV.
After one second, Run Signal to servo driver becomes OFF.
- Initizl rezet - Servo alarm (Negative logic)
+ Alarm input (Negative logic) - Ready
- Stroke End LS toward feed direction (Negative logic)

(When origin is searched, both stroke end LS are OFF.)

3-3-2. Origin designation

(1

(2)

Soon after power source was input, Positioning Command Signal can be input while both Ready
Signal and Positioning Finish Signal are ON. But present position display unit is turned off this
time.

At this condition, the inner CPU of the unit judges that present position is in Origin. However,
in order to display “0" (Origin) of the present position display unit, the following measures are

available

How to Designate Origin

Applied Type
Signal Description
an e A MPG F
Origin gearch Search mechanical origin, and displays 0 when stopped. ] o *
Return to Origin Set ovarride other than “0” bofore input. O O x
Origin shift Set position command data as “0" before input. (i) o =
H H I dn gy t
Automatic start Before input, set ovemide ?n"y value except “0" and =e o o o
position command data as “0".
i FF, but after input R
Manual CW Blefore input, set CW stroke L3 as OFF, but after input Run o o o
signal turns OFF.
Before input, set CCW stroke LS as OFF.
Manual CCW But after input Run =ignal tums OFF. © © ©

(3) When present position display unit indicates “0", backlash amount is accepted in accordance

with origin search direction set by a parameter.
(Above function is unavailable, in 3F88M-115F)

Artisan Scientific - Quality Instrumentation ... Guaranteed | (398) 88-SOURCE | www.artisan-scientific.com



OPERATION

In case present position is set as “0" by other signals than Origin Search signal, mechanical
position (joint paint of screw thread) is accepted as it is in ongin search direction.
EX) In case of backlash amount is 10 and origin search direction is CW, present position is
not altered unless pulse start is executed 10 times by manual CCW,
(In case of pulse command multiplication rate is 1)

3-3-3. Origin search (3F88M-115A/MPG)

This is a function to search machine origin with rotating axis after nput power.
To search origin, next outside signals are necessary.
(1) CW stroke end LS
{2) CCW stroke end LS
(3) Origin deceleration LS
@) Z phase or origin LS
There are standard pattern in which each signal (1),(2) and (3) is input individually, and special
pattern in which (1) and (3} or (2) and (3) signals are input as one signal or input at once.

H Standard pattern
Operation at origin search are following three movement in accordance with the position at
put on power source,

LS nama CCwW Origin position oW
stroke ena LS deceleration LS stroke end LS
LS activated position Wil r
BrcoderZphase L L1V 1 0\ 1 1L 1LL 1 01T 1 0L 1 1 0t b 4 t1) |
Axis ' _M—L_E__'
1
|
{nitial positipn — G . B = A
|
|
|
1
1
=
g |
2 1 Crigin search speed
PR @w M
Whaen initizl Fosltion
position iz within I 1
1710V
rangs A o Note : 1
F Soarch spaad
| mugt be & kpps max.
1 ! /
= i
@ |
@
When initigl & !
en |r1|ItIEl ] Position
position is within
rangae B \
I Note ; 2
| Direction of
I zero position
I search depends on
- : paramatar setting
5 i \
When initial
e (. P |
position is within % ‘} osition
range C |
1
I
|
1
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OPERATION

@& Note :

1. Above diagram uses Z phase and shows origin search direction as CCW. That ig, direction at
the beginnig of mavement is opposite to the direction of origin search direction.

2. The relation between the previous position of origin search and the motion are as the followings ;

Position before origin search Maotion to origin search
Fead toward CW direction at origin search speed and turn-
Between origin deceleration inpul point and over with CW OFF input, then decelerate to 1/10 of origin
CW input poimt search speed by origin deceleration ON input, and stop by

first Z phase ON after origin deceleration input OFF,

Feed out from origin deceleration LS toward GW direction.
Then tumns to CCOW direction. Decelerate to 1710 of origin

On th ition where origin d ration ) L . - ;
the positio igin deceleratio search spoed with origin deceleration ON input again. Then

input is ON stop by first Z phase ON input after Crigin Deceleration
Signal is OFF,
Pags through Origin Deceleration LS at origin search spead
. L toward CW direction, Then, feeds to CCW direction and
Betw i '
¢ | Donween CCW input point and origin decelerste to 1710 of origin search speed with origin

dece ion input point. . . \
leration Input poin deceleration ON again. Then stop at first Z phase ON after

origin deceleration QFF input,

3, If there is no origin deceleration LS between both stroke end LS, this motion repeats forward
and reverse feed between them. If there is no Z-phase input in front of stroke end LS after
put off origin deceleration input at 1/10 speed of origin search speed, this motion repeats forward
and reverse feed between origin deceleration LS and stroke end LS.

Origin Dacelavation LS CW Stroke L=

. .

- = repaat

Z Phaze |_l rl
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OPERATION

B Special paltern

When the signals of origin deceleration LS and of one stroke end LS are input as one signal or
input at once, motion conditions are as the following : (in case of item (1), unable origin search.
S0, change search direction)

1 Unable to search arigin (2] Able 10 search origin
Directlon to search origin=CW Direction to search originmCCW
COW-LS 1 HO-LE ! COWALS HD-LS
[ s Yo ] A
: :
] I
, || cwas | GW-LS
|
E | !
2 | !
n |
: | | —
® |
|
I
CowW-LS | IHpLs CEW-LS HD-LS
V. A V] L2277] V7771
I F 7 X :
] CW-L3 | | GW-LS
[
_ | | | |
= ' ' | |
g | | h X
| 1 T 4
5 | | ' g
| | | I
[ |
1 1 | |
i L | | |
| |
- I ] | I
E] ! ! I I
1 1
5 H ! __J
- |
] 1 b
] 11
= CW-LS : CW stroke LS

COW-LS : CCW stroke LS
HD-LS : Origin deceleration LS
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OPERATION

Bl Abnormal condition during origin search

(1

@)

When the following conditions are occurred at the same time, “Stroke End" LED monitor display
flickers every 250 ms.

a. Feed speed is decelerated to 1/10 of origin search speed.

b. Origin deceleration LS is already OFF.

c. Qrigin deceleration LS turns ON again hefore Z phase (or origin LS) ON input.

This means chattering of origin deceleration LS,

QOrigin Deceleration  ON _I—‘—,i
CFF

Cormmand voltags \ .

ov -—
time

Z phase ON l—l _I_L
OFF

In the above, the indicator shows the second ON signal positive-going-edge of Origin
Deceleration Input Signal. S0 chattering position of origin deceleration LS can be seen.
When both stroke end LS input become OFF at the beginning of origin search or during origin
search, origin search operation is interrupted and Run Command to servo driver becomes OFF,
and present position display is OFF.
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B Zero position search time chari

Origif s=arch command o
OFF
i
I
I
| = Origin seerch spead
|
1
| l
| [
Speed command voltage oV 1 | == 1110 of origin search speed
| I i
l ' '
| f I
. I
Orlgin Deceleration L3 ON ! I
OFF | |
| 1
|
| |
| I
ON | l l j
Encoder Z phase OFF ;
|

ON —]
Pasitioning Finish Signal

OFF
|
1 |
| |
i |
Origin guiput oN |
OFF  w—mmm e —aem
| 1
!
! )
1
Fresent position display x twurns off X digplay 0"
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3-3-4. Automatic start signal

When Automatic Start Signal is input, positioning oparation starts accepting speed override data
and positioning data.
In this unit, positioning operation starts after checking following points.
(1) Ready Signal is ON.
(2) Positioning Finish Signal 15 ON.
(3) Manual/automatic input is selected to Automatic Mode.
(4) Check Positioning Data.
- Whether data is BCD format.
- Whether data is within the feed range.
- Whether feed amount i1 other than "0".
(&) Check Spesd Override Data.
'+ Whether data is BCD format.
+ Whether data is other than “0".
(6) Hold Input Signal is OFF.
{7) Stroke End LS to feed direction is ON (Negative logic).

Manual/autemnatic  Marpal
selection signal  Automatic |

Position Data X Position Data 1 X_ Pasition Data 2

Spaad Data X Spead data 1 X_ Speed data 2
Automatic Start ON
Command OFF

ON

Hold Gommand
OFF

Spead Command Voltage

ov

ON

Positioning Finish
OFF
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OPERATION

H Cautions at automatic stari

(1) When Manual/autornatic Selection Input is altered from Automatic to Manual before finish
positioning, positioning is continued untill the desired position.

(2) When Automatic Start signal turns OFF before positioning finished, the unit stops feed with
deceleration. Remained length to the desired position is ignored.

(3) Positioning Command Data and Speed Command Data are able to ready next data with
Positioning Finish Signal OFF.

(4) When position date is “0" or override setting is 0, OFF interval of Positioning Finish Signal is
a time selected in the built-in timer.
In this case, “Data Abnormal” LED monitor display dose not turn on and alarm signal is not
output. Accordingly, when specified axis only is stopped while controlling over two axas, this
function is used. Then. automatic start signal of all axes can be ON.
As for feeder type (3F88M-115F), present position display turns to “07 at this case.

ON
Automatic Start
Command OFF |

|

|

|

]

I
Speed Command ov }
Voltage :

1

1

ON )

Fogitioring Finigh = min 1% ™
St QFF TS : Salacted interval of the timer

(Refer to 4-1=3)

In case feed amount=0, Overida setting =0
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3-3-5. Hold

{) Hold signal is a signal to stop feed operation with deceleration during positioning operation
with automatic start command.
When hold signal turns OFF from ON, positioning to the destined position is operated again.
{2) When Automatic start is tuned ON with Hold signal On, the unit accepts position data and speed
date. But, positioning is not started until Hold signal turns off.

Manualautomatic  Manual
solection command Automatic

Position data X Position data

Speed data >< Speed data
ON

Autoratic Start Command
oFF —— R
N
Hold Command

OFF

Speed Command Voltage

av

—

ON
Fasitioning Finish Sigral

OFF

In case of Automatic Start Command is
turned ON while holt signal is ON
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(3) Relation between Hold Signal input timing and feed motion in standard operation is shown as

follows -
ON
Automatic Start Commang
OFF

Ta ; Acesleration zone

Tb ; Constant speed zone

Speed Command Voltage

|

|

Il Tc ; Deceleration zone
|

1

1 | —t

|

Th

ON
Positioning Finish Signal
OFF

(a) Hold at acceleration zone (Ta)

ON

Automatic Start Command

OFF

Speed Command Voltage

av

GN
Hold Gommand

OFF s e

ON
Positioning Finish Slgnal

OFF
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(b) Hold at constant speed zone (Th)
C Hold at the begining of constant speed zone

ON
Automatic Start
Command

OFF

+
Spaed Command
Volage

On
Hold Command
OFF
ON
Positioning
Finigh Signal
OFF

© Hold at the final position of constant speed zone.

Automatic Start

OPERATION

|
|
1
1
|
|
I

— e —————

Command
QFF
+
Speed Command
I
Yaltage 0
ON
Hold 'Cormand
QFF
ON
Positioning
Finish Signal
OFF

1
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OPERATION

(¢} Hold at deceleration zone (Tc)

ON
Automatic Start
Commang
OFF e L
i
|
|
|
i
| |
Spesd Command [ |
Voltage i I
. |
! I
I | |
[ |
l |
" [ {
Held @ | |
Commang t |
QFF. | | |
l 1 |
1 1 |
|
OoN i I
P_foltlunlng min TS TS : selected interval
Finigh of the timer
OFF (Rafer to 4-1-3)

O When Hold signal is turned ON at deceleration zone, the motion is as same as no Hold Signal

ON while motor rotation.
© When Hold Signal turns OFF, Pasitioning Finish Signal will turm OFF at shortest selected interval

of the timer.
Accordingly, the relation between Hold Signal and Positioning Finish Signal at deceleration

Zone is a5 same as one at constant speed zone and acceleration zone.
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(4) Short Hold command signail
Even if Hold Command Signal is shorter than deceleration time, the system continue deceleration
operation to stop. And, acceleration operation begins soon after stop.

ON
Automatic Start
Command
OFF —— b
|
|
! |
Lo
[
Speed Command |
Valtage I {
I
by
|
Hold Gommand
OFF

]

ON
Positioning Finlsh
Signal

OFF

MAX 10 mz

O Positioning Finish Signal is ON during 10 ms max. after stop by Hold Signal.

OFor above reason, interfaces which is treated fo eliminate noise is not able fo earth this
Positioning Finish Signal. Thus, Hold Signal should be kept ON {ill Positioning Finish Signal
ON as usual.
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3-3-6. Manual mode

When Manual/Automatic Selection Signal is selectad to manual mode, manual operation toward
CW and CCW direction is available. Different points from Automatic Start Signal are as follows :

M

@)
3)

(4)

Position data is not necessary. Command pulse frequency by override s supplied when manual
CW or CCW signals is ON.

Qverride setting speed can be altered during operation.

At manual operation, Hold Signal is unavailable.

When Manual/Automatic Selection Signal is changed to automatic during manual operation,
the manual feed 15 stopped with deceleration.

H Standard specification of manual operation

m
)

(3)
(4)

(5)

(6)

When Positioning Finish Signal is ON, manual CW or CCW input ig availabie.

Both manual CW and CCW input at once is unavailable, and Positioning Finish Signal is not
turned "OFF".

Another manual operation signal is not available till present manual operation finished.
When GW (or manual CCW) is ON less than 0.5 second, it feeds 1 pulse feed value toward
CW {or CCW) direction.

When manual CW (or manual CCW) is ON more than 0.5 second, it feeds toward CW (or CCW)
direction confinuouslly during ON condition.

Speed of continuous operation reachsas the speed of override with acceleration and deceleration

control.
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OPERATION

M Time chart for manual feed (Manual CW, Manual CCW)
(1} When only high/low speed mode is changed (at speed override 100%)

Manual

Manual/Automatic
selection command

AULOMALIC ——

ON
Manual CW

OFF

ON

Marnual COW

OFF

migh speead
High speed/Low speed

low speed

!
[
I
I
|
I
I
!
[
|
I
|
I
I
|
[
[
!

Spesad Command

Voitage [ “
0.58 | 1 pulse
I I ! Low
speed
I [ |
- | |
High
| I | speed
| o
| | |
| P
[ [
ON y I
Positioning
Finiah Signal
OFF
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() When speed override signal is changed.

l
|

|
: High speed 120%|
|

High
spead 60285

speed 120%

Low
spoed BO%:

Marual
Manual/Automatic
salaction Command
Aytomatic
ON
Manpal CwW
QFF —|
i
High speed
High spesad/Low speed I
Low speed |
0N
Speed Override |
60%
OFF |
on l
Speed Override I
120%
QFF {
Speead Cornmand
Voltage n
i 0.5zec
ON l
Positipning
Finish Signal
OFF
®Note -

During positioning, spesd override is always stored by inner GPU.
To alter gvamide sefting, set new override value after "D setting less than 1 second, If shorting type switches are used for override

satting, data abnormal (BCD farmat errory may ocour
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M Cautions at manual operation

(1)

@

=)

(4)

When override setting is “0" and put on Manual CW (or Manual CCW) signal, the unit feed one
pulse length and Paositioning Finish Signal is turned ON. With this way, one puise feed is gotten
when 0.5 second signal is hard to supply.

When override setting becomes “0" ong second or longer, the motor stops with deceleration
at accel/decel. control just like stop with manual CW (or CCW) signal is turned OFF.

wWhen the position exceeding feed range during manual operation, the system decelerates with
accel/decel. control. And present position display turns off. If continuous operation is necessary
beyond feed range, input Return-to-origin Signal and put on power source again.

When the system is constructed without an encoder, the following peint is differ from previous
Cases.

When pulse amount in the deflection counter exceeds 2048, Positioning Finish Signal turns
ON and manual operation is terminated.

3-3-7. Return-to-origin (3F88M-115/MPG)

Origin return command is a function to feed from present position to origin position (position where

present position data is “07). "

Namely, this operation is as same as the motion of automatic mode in which position data 15 0
at ABS and Automatic Start Signal is ON.

COvarrida Setting Speed

Speed Command Voitage

_pt

Presant Position Zero Position
(Origin)

H Standard specification of return to origin.

(1
@
(3

Available feed at both automatic and manual mode.
With override setting speed and accel/decele control, the unit feed to origin.
Hold signal is unavailable.
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|
-~ e

B Cautions at return to origin

(1) When present position is not displayed (origin is not designated), a present position before returmn
to origin is treated as “0". After return, the indicator displays present position as “Q0". Time chart
at this case is as the same as "0" at present position display.

ON
Return to origin
QFF
I
|
I
present position turn off -« A
phoig 0" dizplay
|
|
|
|
ON )
positioning min TS TS : seloctad imerval
finizh signat of the timer
OFF (Refer 1o 4,3.9)

(&) If Return-to-origin Signal is turned OFF before it returns to origin, the feed decelerates and stops
with accel/decel. control and the stopped position is displayed as present position.

3-3-8. Origin shift (3F88M-115A/MPG)

(1) Origin Shift Signal is used to alter present position in software despite mechanical change.
(8) When Qrigin Shift Signal is ON, position data is recognized and read as a shifting amount. Then,
alters present position by follawing formula :
[ Present position ] _ [ Present position

= o ) ] — [position data]
befar origin shift

after grigin shift
When position data is Q, present position is compulsory treated as “0".
(3) Time chart

Positlon data X Position Dats
ON
Qrigin shift
OFF
|
i
1
1
oN ‘
Posltioning - min TS
Flnigh Signal
I . OFF TS : Selacted interval of the timer

{Refer to 4-3-1)
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X - |
{4) Example
Operation of origin shift
Positlon Qrigin Present . -
Mechanical origin
Step data shift Start position echani igi
1 0 ]
V@%
2, 3000 ON 3000 -'ﬁ"'
a. 5000 ON 5000 : N .
S0
10
. 5000 ON ° 0 !
1iuoo
5. 1000 ON 1000 e ﬁ
16000 !
&
6. —5000 ON 6000 :
)“"‘l.."_“_...----_____----____\é
7. 0 ON )
1000
(f'-"‘l
8. 1000 ON 1000 '
#1000
dr""\?
8. * 1000 ON 2000 "1
geoon
8
10. 1000 ON 1000 :
*1000
- "
. #1000 ON 2000 33000 |
’.......__ﬂ-_\:
=1
12, 1000 OoN 1000

#Npte : % Shows ING (incremental) data.

Artisan Scientific - Quality Instrumentation ... Guaranteed | (8#B) 88-SOURCE | www.artisan-scientific.com




OPERATION

(5) Cautions at origin shift

(@)

(b)

{c)

(d)

()
()

{e)]

Qrigin shift iz available only whean an encoder is installed.

When present position is not displayed, present position before origin shift is treated as
"o

When Run Command signal is OFF before Origin Shift Command is ON, Run Command
Signal is maintained OFF even with Origin Shift Command is supplied without mechanical
maotion.

As position data at origin shift, present position after operation must be in feed range. If
it is out of feed range, “abnormal data” LED turns on and the unit does not alter present
position.

As the unit does not check "INC/ABS" signal, both mode are available.

Origin shift command is processed when Positioning Finish Signal is OFF. Even if Origin
Shift Command Signal is OFF after origin ghift is commanded and before Positioning Finish
Signal is ON, origin shift does not stop operation.

Return-to-origin command after origin shift feeds fo the position in which present position
data is “0". Feeding to mechanical origin should be operated by origin search signal.

3-3-9. MPG input (3F88M-115MPG)

MPG type is & type to be abla to MPG (manual pulse generator) input by built-in MPG board.
MPG input is available when manual mode and the Manual CW, and Manual CCW Input Signal
are OFF.

Accordingly, when Manual CW (or Manual CCW) Input is ON at MPG input, feeding is operated
by Manual CW (or Manual CCW) with positioning finish signal ON.

Positioning Finish Signal output is ON when the deflection ¢ounter is in position while MPG

{n

(2)

input is available.
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3-4. Control Qutput Signal

OPERATION

In this section, the following output signals to PC or a controller are explained.

M
@)
3)

3-4-1. Positioning finish signal

m
()

3)

()

Positioning Finish Signal.

Origin Signal.
Alarm Signal.

controller

Programmahle controller ar host

Pagzitionlng Finizh Sigmal

Qrigin Signal

Fogitioner

Alarm Signal
(Negative logic)

Pasitioning Finish Signal shows positioning is complated.

“Positioning finish" means when the of Command pulse finished delivery and the deflection

counter is in-position range,

Positioning Finish Signal! turns OFF when the following condition :

{a) From the power source input or Initial Reset Signal is turned OFF to Ready signal ON

(b) During positioning
{c) Ready Signal is OFF

QFF time of Positioning Finish Signal by Positioning Command Signal is selected interval of

the timer at the shotest.

Positipning
Command Slgnal

Positipning Finish
Signal

ON

OFF

|

-

min TS

TS - Selegted interval of the timer
(Refer to 4=1=3)

®Noie ; This timing is applied for when feed amount = 0, zpead override = 0 and data abngrmal.
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3-4-2. Qrigin output signal

When the relation between present position (unit : pulse) and in-position setting amount (INF) is
(present position] = INP, Origin Output Signal is turned ON.

& Note ;

1. When present position data is not defined (turned off), display this signal remain OFF.

2. In cage of “without encoder”, Origin Output Signal is ON even with present position = 0.
3. It outputs while passing through origin during positioning operation,

3-4-3. Alarm output signal (Negative logic)

Alarm Output Signal is turned OFF by inner processing or by outside signals as follows @
(1) Alarm Input Signal is OFF.

(2) Counter over (feed range over, servo lock abnormal, line disconnection)

(3) Servo Alarm Signal is OFF.

(4) Stroke LS is OFF during positioning operation.

(&) Abnormal speed (When the deflection counter exceeds & 5192)

{8) Abnormal date (When positioning command date or speed command date is errot.)

(7) CPU abnormal

(@) Power failure to this unit

® Nota ;
1. The above items (2}, (3) and (8) are not applicable "without encoder” case.
2. When alarm output is OFF, speed command voltage is turned to QV.
3. Method to reset alarm output conditions differs from types of error.
(Refer to item 5-1-1)

3-5. Servo Control Signal

Control signals of this unit and the servo driver are as following diagram :

Posititnes Servo drivar
————— Speed commmand
voltage
Ready slgnat
Jar —_—— = Run
Sarvo alarm
e et
{Negative logic)

Run Signal and Servo Alarm Signal are explained in this section.
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3-5-1. Run output signal

M

(2)

(3)

Run Qutput Signal is tumed ON only Ready Gommand Signal is turned ON. This signal is turned
QFF in spite of Ready Signal is ON on following conditions :

' When Initial Reset Signal is ON.

- When Alarm Input Signal is OFF (Negative logic).

- When Stroke End LS of its direction is OFF (Negative logic) while positioning.

+ When both Stroke End LS are OFF (Negative lagic) at origin search.

- When parameters are set incorrectly.

+ When the unit detects disconnection of line.

- When serve lock function is abnormal.

+ When origin LS is chattering at origin search.

When Ready Command Signal is turned OFF at positioning, speed command voltage output
is turned to OV. Then, about one second later, Run Output Signal is turned OFF.

When there are conditions to turn OFF Run Signal while positioning, same operation as above

ftem (2) will oceur.

3-5-2. Servo alarm input signal (ON at normal)

M

()

3)

()

Servo Alarm Input Signal becomes effective after Ready Input Signal is ON. That is, after power
source input or initial reset signal is tums ON, to put off Servo Alarm Input Signal does not
output alarm output. Accordingly, power source of the servo driver can be input after power
source input to this unit and power source sequence is easily designed.

When Servo Alarm Input Signal is OFF at positioning, speed command voltage is tumed to OV
and Run Cutput Signal is turned QOFF about one second later.

When Servo Alarm Input Signal is OFF while displays present position data, it is continued
dosplay. After Servo Alarm Input Signal is reset, positioning is operated based on position display
data. Therefore, if feedback pulse from the encoder, atc. is terminated, start from initial reget
signal.

To recover condition from Servo Alarm Input is OFF, operate as follows in order :

(8} Turn on Servo Alarm Input Signal.

(b} Turn Ready !nput Signal ON from OFF.

@ Note :
When Alarm Output is OFF as a result of the condition of Servo Alarm Input Signal, positioning

command i§ unavailable.
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Fositioning signal oN  —— —m————_—

OFF \

This positioning signal iz

unavaliable.
Speed command

Servo Algrm Imput OM —_——

{Negative logic)

[
|
|
|
!
|
|
1
| ]
QFF | li
|
Feady 3ignal oN ! ! !
]
OFF | l Apprax. 1 3ec, |
| — e | y
Aun Signal ON ; ; ! } !
|
OFF Il [ [
I | | I 1 :
Positioning Finish N — | |I
|
OFF t II
I [
Alarm Outpuit Qan 1
(Negative [ogic) 1
QOFF !

Time chart to recovar from servo alarm condition

3-6. Present Position Qutput

(1)

(2)

@)

(4)

This unit starts output of present position data/display strobe after inner initial processing is
finished. From initial reset is turned OFF to positioning signal is tumed ON, displayed sign of
present position display unit is “=", and Position Data Signal is turned off.
Then, Positioning Signal turns ON, and present position display unit starts display of position
data.
After position data displayed, it will turn off in following conditions :
{8 When position data exceeds the feed range.
(b) Among abnormal conditions, one which can be recovered by re-input of power source or
initial reset is occur,
Present position data indicates following dats :
(a) “Without encoder” ; Stored amount of the deflection counter
(= Speed command voltage) '
{b) "With encoder” : Position data (position data divided by position command pulse

multiplication rate)
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{5) Output timing of present position data is as follows :

Present pasition data

Digplay strobe 1

Display stroba 2

Digplay strobe 3

Display strobe 4

T —

Ts : selected interval of the timer (Refor 4-1-3)

Present Prezent
position data 3/\ Position data

X

ON
OFF

ON
OFF

QN
OFF

ON
OFF

Ts/2

Presant Prasent
position data 1 | position data 2 d
l I
|

Ta/2

—

—_——— — — — —— ——— ]

e e S

N

— e i — e ——

L

- As shown in the above diagram, time Ts X 4 is necessary to output present position data. For

example, when Ts = 40 ms, new present position data is output every 160 ms.

- Present position data can not be changed its value during output of present position 1-4.

() Contents of present position data

Prazant p;?l:i\?n Used
it No. displa
Fresent positon / 6 5 4 3 2 1 o strobay
data No.
3 Sign Position | Position
Position data 1 — o+ data data 1
210 | 1x10°
Position | Position | Position | Position | Position | Position | Position | Position
Position data 2 data data data data data data data data 2
8X10% | 4x10° | 2X10° | 1X10° [ 8xi10t | 4x0t | 2xiet | 1t
Fosition | Position | Position | Position | Position | Pasition | Position | Position
Position data 3 data data data data data data data data 3
§x10% | 4x307 | 2xX10° | 1X107 | BX10° | 4x10° | 2x10° | 1X0°
Position | Position | Position | Position | Position | Position | Position | Position
Position data 4 data data data data data data data data 4
8X10 4 X10 2X10 1X10 8 4 2 1

(1) When present position is

not fixed, all signals i5 turned ON.

(In case of using present position display unit, the unit turns off all segment.)
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3-7. Inner Processing Function

A general flow of the inner pracessing function of this unit is shown in the following diagram :

Put on power
source

Receive parameter satting value.
(Salected interval of the timar,
changeover of rotatlon direction and etc)
Aecaive Gantral Input Signals

Check wirlngs of tha sarvo system

initial resat

%

Aaceive parameter seting value

(spead, accelaration & decelergtion time and
es.)

Initalizing systam

Posltioning

operation Eigl‘l&l/

Cantral input signal processing
Contrel Qutput signal procassing
LED display processing

Speed command voltage processing

B@P s

Abnormal

r":/’

Surve lock abnormal,
distonnmaction of wire and e,

ARarm imut pararmeter
setting abnormal and atg.

Data abnormal, speed
abnormal, counter ower
and atc.

Put on powar
source again

Put on pawer
source
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OPERATION

3-7-1. Processing at put on power source

Process at put on power source receives the followings in addition to the contents at initial reset

signal is turned OFF.

(1)

{2)

Following contents are received among parameter setting.

(a) Selected interval of the timer : T1, T2

(b} Automatic operation/test operation : AUTO/TEST

(c)} With/without encoder : §1 (3F858M-115F is unavailable.)

{d) Changeover rotation direction : 82

{e} With/without disconnection line detection function ; JT1

i Low speed setting X 1/X 01 : JT2

Origin Shift Input Signal and Return-to-origin Input Signal are sent to CPU among control input

signals.
Turn QFF this signal before input next positioning signal. The function can be altered by next

control input signal ON between the time from power source ON to next positioning signal for

following cases.
' To alter the content of present position display

' To command continuously 2t manual operation
» Turn off
However, this function is unavailabte without encoder.

@

(b)

When Qrigin Shift Signal is ON :

Present position output data does not accept the contents of the deflection counter, but
output present position data in the inner command counter, This can solve flicker problem
of display data at servo lock condition. However, in this case actual mechanical present
position is not displayed, and the desired position is displayed during positioning.

When Retum-to-origin Signal is ON :

When manual operation is commanded beyond the feed range, Gontinuous manual operation
becomes possible by making present position “0".

(3) When disconnection detection (JT1 : shorted)

When disconnection is detected, check disconnection among the servo system wirings.
{a) At the first servo lock after turned on power supply, wiring check of the servo system can

be done as follows :

(M Sand few pulses over the in-position range value toward CW direction after 100 ms
later of Ready Signal is turmed ON, then check it to enter the in-position range.

@ Send above few pulses to CCW direction and check it entering the in-position range.
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{b) Wiring check is detected as follows. And “counter over" LED display flickers every 250
ms, if error pccurs,
I Check whether it enters the in-position range within one sacond after sending command
pulse.
@ Check whether the deflection counter does not increase after sending command pulse.

(c) Causes of errors for wiring check

In-position range is too small.

Offset voltage is too large.

Speed command voltage is not supplied by mis-wiring or no connection.
Position feedback pulse does not return by mis-wiring or no connection.

CRCHERTNS

Mis-wirtng or no connection between the motor and the driver.
(d) Recover from error detection condition
Tuwrn power source from OFF {0 ON after causes of error are ramoved.
(4) Without disconnection detection (JT1 : open)
In this case, only check whether reverse wiring of servo system.
@ When during operation command signal turns to ON to servo driver, send speed command
voltage with few pulses.
@ Check about one second that deflection counter does not increase.
@ If deflection counter iz increased, “counter over” LED flickers every 250 ms.
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3-7-2. Processing at initial reset ON

The processes at initial reset ON is also executed when turning on power source,
(1) The unit read and check the following parameters among parameter settings :

Mo, Parameter contents Check range Note AADD::GWDE =
1 In-position range  — * ) ] o
2 | Command pulse multiplication rate — o o Q
3 | Backlash amount —_ * o O X
4 | High speed 0< s;ttzgovalua O o O
5 | Low speed 0 < setting vaiue O Q o
& | Origin search speed 0 < setting value * O @] *
7 | Crigin search direction —_— * Q O X
8 | Accel. & decel. time e O O Q

Q : available X unavailable

® Nota :
+In cage “without encoder”, paragmeter marked % Iz not accepted,
- Every parameter performs BCO format check,

(2) When error was detected at parametar setting, “data abnommal™ LED monitor flickers every 250
ms ang positioning operation becomes unavailable,
Reset parameter correctly and turn initial reset signal from ON to QOFF.

(3) Only in-position range is always read at positioning operation. By this function, setting of this
parameter is alterad without using Initial Reset Signal.
Positioning Finish Signal keeps ON condition even if in-position range is increased more than
pulse amount storing in the deflection counter. Thus, fix proper value of the in-position range
by the present position display data.

(4} When ether high and low speed is using, set the non-used speed setting within check range.
When "High/Low™ Selection Signal is disconnactad, the unit reads low speed for safety purpose.
S0 set each speed as [ high spesd ] > [ low speed).
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3-7-3. Detection of abnormal condition

Following two abnormalities are judged in the inside of the unit in case of "with encoder” . When
the abnormal condition is occur, the unit turns OFF alarm cutput signal.
{2) Speed abnormal
(b) Counter over
(1) Speed abnormal
At pesitioning, when the amount of the deflection counter exceeds £ 8192, positioning is
interrupted and stops remaining amount of the deflection counter, Namely, accel. and decsl.
time of parameter setting is not applied. But, it decelerates inaccordance with response
characteristic of the servo system including mechanical factor.

Maximum voltage

Meachanical decaléraion curve

-

Speed command valtage

Pasitioning Finish Signal QN

|
|
|
1
av i r
| I
1 |
Abnommal spead ((deflaction counter] Z&193)
} !
[ |
Alarm Qutpyt Signal ON 1 I
(Negative iogic) OFF :
1

OFF

To resover from abnormal speed condition, correct speed setting and start operation again,
(@) Counter over
For the following abnormality, “Counter over” LED is displayed.

Condifions Counter over LED display
1) When the system exceeds . N Present position displa
) . i x % Continuous indication posit ispiay
operation range turns off
2)V\:fhen the :s.ystem detects . -
disconnection Flicker evary 250 ms
AAbnormal servo lock * & 3
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OPERATION

* %1
() In manual operation, when Manual CW or Manual CCW Signal is supplied continuously
exceeding feed limit range, or when exceed feed limit range in deceleration after these signal
is turned OFF.
() The amount of position feedback pulse exceeds the feed limit range.

* k2
When there is no feedback pulse far about one second in spite of output speed command
voltage at positioning.

* %4
{) When abnormal disconnection is detected, turn speed command voltage to OV, and turn off
Run Command Signal about one second later.
(2) To recover from abnormal disconnection detection condition, turn ON power source after

confirmation of wiring.
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ADJUSTMENT

— —
4. SETTING AND ADJUSTMENT
4-1. Parameter Setting
There are following parameters shown below in this unit.
* Encoder with/wittiout Display changeaver
Rgtation direction changeover fumardlrevers.;““‘
T ; Automatic mode/test moda

Timer salection

|

Command pulse multiplication rate

Pulse multiplication rate of position detector in-position range

* Backlagh correction valua

High speed

Low speed

* Qrigin search speed/giraction

=

#Note : parameter marked wiz
unavailable for 3FEEM-11S

Accel., decal, tima rmultiplication rate
e

There is following circuit board (1/Q board) in the inside of right cover of the unit.

Short pin Function Setting
o 7 Short ith
ped . . ) QT 1 Wit
ff JTH E;Ziona?‘gon detection {Factory-set position)
9 i Open : without
Short ; %1
Low =peed setting .
JT2 {Factory-set position)
BETEER
Chiz changeover. Open : without
: photo-coupler
CNg
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ADJUSTMENT

There are three timing to read parameter.

(1) When put on power source

() When initial reset

(3) Any time at cperation

It is necessary to read altered setting according to those timing suitable for each parameter,

Timing 1o read Content of parameter SW symhbol ﬂ;ftear:ned Aoplied type
parameter ta A MPG E
1 Encoder with/without 51 411 O o x
D oo |2 S I
3 Timer selection T, T2 413 O &) O
4 Automatic mode/test mode AUTO/TEST 414 Qo o O
5 In-position range INF 415 O o o
6 Command puise multiplication MUL 416 o o o
rate
When power is 7 Backlash amount BACKLASH 4.1.7 O Q X
source tumed on | 3 High speed HIGH-S 418 @) ) O
9 Low speed LOW-8, JT2 419 &) Q (@]
10 Origin search speed/direction SEARCH-5, D | 4110 o O X
11 Acceleration, deceleration time M, ACC-T 411 ] )] o
12 ;j's‘?‘:;n"ﬂ:z:;tr'“" rate of D1, D2 4112 O O o
@ Decommacton dtecton | an | oo o
14 Low speed setting changeover JT2 418 O o o
1 In-position range INP 4.15 O O )
2 ?act.\:‘lr‘nand pulse multiplication MUL 416 o o o
3 Backlazh amount BACKLASH 417 Q Q X
When initial reset - uoh speed HIGH-S 418 o | o | o
5 Low gpaad LOW-8 419 O O O
6 Origin search speeod, direction SEARCH-5.D 4110 @] O X
7 Acceleration, deceleration time M, ACC-T 411 o o @)
1 In=-position range INP 415 O 9] o
Any time at
operation 2 Puls_e_ multiplication rate of D1, D2 4142 o O 0
posgition detactor
() : available ¥ unavailable
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ADJUSTMENT

4-1-1. Encoder “with/without” (3F88M-A/MPG)

(1) By setting this switch, application of this unit can be altered as follows : W
Encoder with/without Control systom 2 T (- s 'rEfe"m =
With (ON) Semi-closed loop system oN - 4
Without (OFF) Speed control system ﬂ H
| —

(2) Main function differences of encoder with/without are as follows :

Function With encoder Without encoder Note
Wiring check at servo
lock Q .
Detection of o
disconnection ®
Qrigin search Q x
Origin ghift O
Present position display | Present position = [command Present position
output counter] - [deflaction counter) = [command counter] Note 1

Command counter is at command
position and also (deflection
counter) = In-position

Command counter
= {Command position (speed))

Positioning finish
judgement

Judgement of abnormal

speed When [deflection counter ] = 8192 | When [deflection counter] 2 2048 Note 2

Check of position

command data [Destined position] = 3,999,999 (Destined position] {speed) = 2048

Backlash amount O b o Note 3

O: available X uynavailable

Note 1: There is a method to make present position = command counter with encoder.

Note 2 : Abnarmal speed without encoder is detected inside of this unit and it is not output to
other unit,

Note 3 : Without encoder, the unit processes backlash as "Q" .
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ADJUSTMENT

4-1-2. Rotation direction changeover switch

(1) By S2. dip switch on the front panel, rotation direction can be altered,

Rotation direction change over SW

T 5 \

a\1 2 1 ST AUTO
ON < ON : Command voltage “positive” = clockwise rotation
OFF : command voltage “negative” = clockwise rotation
EC TEST
Front panel

When encoder feedback is wired reverse, encoder phases are exchanged automatically..

{2y Cautions
{(a) When the detection for disconnection is not applied at serve Jock, this detection does not

function. But, this switch functions as command voltage pole change switch. That is,

aytomatic phase change cannot function in this case.
Accordingly, it may be possible to runaway when disconnection is changed from “detect”

to “non-datect” -
{b) Command voltage pole change SW is as follows :

Pole changeover Voltage at CW direction Voltage at CCW direction
ON + —
OFF - +

When monitor display is selected “deflection counter” , the same contents as command
voltage is displayed. So when changeover switch is OFF position and the unit is executing

positioning toward CW direction, the sign turns to “—".

Artisan Scientific - Quality Instrumentation ... Guaranteed | (5§8) 88-SOURCE | www.artisan-scientific.com



ADJUSTMENT

4-1-3. Timer selection

(1) Set necessary time to receive signals from this unit to PC. Usually set longer time than PC scan

time,
(2) Timer among 10 ms, 20 ms, 40 ms and 80ms is selectable by the following method.
Timer time T2 Ti T 5

2 1 2 1
1) m=s OFF OFF ON
20 ms OFF ON E H H H
40 ma ON OFF
80 ms ON ON T

T2

(3) LUsage of timer ’

On this unit, selected timer time is used at output of Positioning Finish Signal, and Display Strobe

Signal of Present Position Display Data.

(@) Use at Positioning Finish Signal
After input positioning command signal, positioning finish signal is turned OFF. To keep the
OFF interval, the time is used.
EX) Pulse length of Positioning Finish Signal at feed amount = 0 or override = 0.

{b) Use at Display Strobe Signal of Present Position Display Data
Renewal cycle of present position displéy data output and pulze range of display strobe
signal are set with the timer.

4-1-4, Auto/test mode changeover

(1) Auto mode/test mode changeover switch is set to “AUTO" position at normal operation.
{2) “TEST" mode is used to test inside function of this unit and input/output connector.
It is used to confirm wiring at setting and operation or analyze causes of abnormal conditions.

4-1-5. in-position range

(1) After connect the servo motor to mechanical system, it may occur o stop the servo motor just
before positioning finish and pulse amount remains in the deflection counter due to mechanical
inertia and friction. Then, it may happen that Positioning Finish Signal is not supplied or is
supplied late. By setting in-position range suitable length, Positioning Finish Signal is output
before positioning is completely finished and can be speed-up system process time.
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ADJUSTMENT

(2) In-position range can be set as follows :

Pasition of switch In=-position range (pulse) Position of awitch In-position range (pulsa)
0 1 5 ik ||
1 *3 g =13
2 x5 7 15
3 +7 8 =17
4 +5 9 =19
(3} Even after Positicning Finish Signal is supplied, positioning operation continues its operation
with stored pulse in the deflection counter., And if positioning is not completely finished,
remaining stored pulse is not reset but added in the next positioning pulse input.
(4} Set in-position rangse usually about three pulse. And five pulse or 50 is recommended in case

(5)

of machines in production lines.

When there is offset voltage owing to improper adjustment of the servo system, the unit may
treat as "disconnection” after start feed. And "Counter over” LED flickers every 250 ms.

To check how much offset voltage in the servo system, see present position display data after
origin search.

If the data displays +5, the amount of deflection counter is —5, it means this unit output negative
voltage offset.

4-1-6. Command pulse multiplication rate

() OQutput pulse is multiplied with a value selected by this switch against commanded position
data.
According to this setting, maximum position command amount (feed range} is altered.
{2) Command pulze multiplication rate can be selected as follows :
Position of switch cnmmand pulse -Maxirnum position cnmma_nd amount
multiplication rate with encodar without encoder.
0 1 % 3,999,509 2,045
1 a2 + 2,666,666 X 1,365
2 2 =+ 1,999,909 * 1,024
3 3 =+ 1,333,333 + BB2
4 10/3 x 1,199,909 = 614
5 4 £ 999999 = &2
6 2 = 799999 + 409
7 10 * 399,999 + 204
a 10/7 + 1,255,899 * 643
] 1 =+ 3,249,909 &+ 2,048

#Note : =314
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ADJUSTMENT

4-1-7. Backlash amount (FB8M-115A/MPG)

() This is a setting switch to correct backlash of mechanical system (gear, ball screw, etc. ). If

there is backiash in mechanical system, inaccurate pasitioning to right or laft is oceur.

(2) Setting should be done converting backlash length into pulse unit. Setting range for two digit

ig available from 0 to 99 pulses.
(3) Example of operation

a : Backlask amount

Orlgin saarch
A A B E G &
P = = — T ===
Actual e Il
" -
Sition

feading length a posiy :
Ston_ Position by !
POEION  sommanded :
pulse value. '
[
|
I
I
|
|
I
E D '
- 1

o] =3

Command No. FPosition data Commanded pulsa amount Present position display
1 A A+ta A —
e B B—A B -
3 c c—B C—a
4 D ¢ -D D
5 E D—E E

4-1-8. High speed

This is a switch to set pulse frequency used for high speed selected by High/low Speed Command

Input Signal. High speed is fix accel./decel., speed unit arising from accel./decel. time described

later, and it is set in three digits.
(1) Setting unit : kpps

{2) Setting range : 1-200 (200 Kpps max)
(3) Accel/decel. speed unit : This unit is given by dividing high speed into 64. If high speed is

64 kpps, the unit is 1 kpps.
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ADJUSTMENT

(4) Examples of setting :

{a) Setting 40 kpps Setting 150 Kpps
( eV ( S
WIRE A0

X10° »®i0° =10° 107 x10" =100

{b) In case of setting the maximum speed according to response speed of the servo motor
and a machine to be used.
Suppose :
Mator rated speed (working speed) N = 3000rpm
Ball scraw pitch L = 8mm
Number of encorder pulse P = 500p/rev
Maximum speed = P X N/60 = 500 X 50 = 25 kpps
namely 25 kpps is set.
And mechanical speed at this time is :
Mechanical speed = L XN/60 = 8 X 50 = 400 mm/S = 24 m/minutes
Speed override can be set to 190 %. It is possible to set maximum speed divided by [1.9).

4-1-9. Low speed

() This is a switch to set pulse frequency used for low speed selected by High/low Speed Command
Input Signal. Set with two digits.
(D Setting unit : kpps
@ Setting range : 0.1 - 99
@ Example of setting :
When setting 14 kpps

|~

IR

®10' x10°

(2) Low speed setting value of parameter setting can be changed by short pin (JTZ} in the 170 board.

Short : low speed setting X 1
Open : low speed setting X 0.1
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i i d—

Feed speed range is as follows.

Short pin JT2) | low speed setting range Feed speed range
short 100pps —- 188.1kpps
(%1 1kpps —~ 99kpps (kpps X overide 10 %) (88Kkpps X override 150 %)
Open - 10pps - 18.51kpps
(X 0) O-tkpps = 9.9kpps (O.kpps X override 10%)  (2.9Kpps X override 190 %)

4-1-10. Origin search speed/direction (3F88M-115A/MPG)

B Origin search speed
Thizs is to set feed speed at origin search command titl Origin Deceleration LS is ON. Then, the
speed decelerates to 1/10 of the speed set by orignin search speed until it stop with position detector
Z phase or Origin LS.
Set under 8 kpps at origin search, because acceleration is sharp with non accel/decel. control,
(1) Setting unit : kpps
(2) Setting range : 0.1 - 9.9
(3) Example of setling :

When setting is 0.9 kpps

L

o2

®x10° *10-'

Fosition of decimal paint

W Origin search direction
This is a switch to changeover origin search direction to forward (CW) direction or reverse (CCW)

direction.
Ag for origin search, refer to item 3-3-3.

Setting : Forward direciion Setting : Reverse direction

on oW

on
) l
. cow Vid | cow

Artisan Scientific - Quality Instrumentation .?%uaranteed | (888) 88-SOURCE | www.artisan-scientific.com



ADJUSTMENT

4-1-11. Acceleration and deceleration time

This is to set the time from start operation to reach high speed set in parameter,

FPS
f,..- High speed satting value by parameter

Pasitioning Positioning speed
speed —_— e = = = = —T=—

0

\- Actyal accaleration time h\'--. Actual deceleration
time
Zetting 2ccelaration time Sefting decelaration time

Acceleration time and deceleration time are equal. These are not set separately,

Acceleration and deceleration are controlled in fix rate. When positioning speed is set to lower speed
that high speed set by parameter, accsl./deceal. time is shorter in proportion. On the other hand,
when positioning speed is set to higher speed that high speed set by parameter, acceleration is
longer in proportion. But it 15 proportionally increase to the highest posrtioning speed 200 kKpps.
As standard, accel./decel. control curve is trapezoidal figure. In case of few feed armount not to
reach command positioning speed, or long accel/decel. time, accel/decel. control curve is
compulsely made trapezoidal figure despite triangle figure by lower positioning speed.

(1} Setting unit : When X 1, 1 sec : When X 0.1, 0.1 sec

(2) Sefting range : when X 1, 0.0-9.9, when X 0.1, 0.00-0.89

{(3) Example of setting :

When set‘ting is 0.25 sec When setting is 1.3 s8¢
%1 |F 4 X1 g
| i S
*0a | EZ g 5 >0 1 3
- =i} xi0-t I ®10° Tl ®io-"
Position of decimal point Fosition of dec¢imal paint
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4-1-12. Pulse multiplication rate of position detector

(1) This is to set mutiplication rate of feedback pulse from position detector among 1,2,4 unit.
For example, 500 pulses per rotation encoder substantially takes same precision as 1000 pulses
and 2000 pulses.

(2) By the following method, multiplication rate of 1,2 and 4 can be selected.

Pulse multiplication rate
” Dz D1 o
of position detector o
1 OFF | OFF on
2 OFF ON H H Pulse multiplication SwW
4 ON OFF
0 ON ON
= Note
When pulse multiplication rate is set to "Q" with encoder, zervo lpck abnomal iz ogew, | = "Counter over” flickers avery 280
ms. )

(3) Phase of position detector

A phase

——

B phaze

Multiply by 1

—

1 1 1

i B et SRR
]

—]

S et T

Multiply by 2 _l“
1
N

Muitiply by 4

(4) Cautions
Positioning accuracy is increased if number of encoder pulse is substantially increased by pulse
multiplication rate. But there may be an osciliation phenomenon. When these condition occur,
take some measures such as decrease gain.
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4-1-13. Disconnection detection “with/without”

(1) Disconnection detection function at servo check can be changed with short pin JT 1} in the
I/Q board. (As for the position JT 1, refer to 4-1)
Bhart : “with" disconnection detection
Open : “without” disconnection detection
(2) “With" disconnection detection has the same function as present type.
{3) "Without” disconnection detection checks reverse wiring only as follows.
(8) When Run Signal turns ON to servo driver first, speed command voltage by few pulses is
sent.
(b) Check that no increase of the deflection counter for about one second.
{c) When the deflection counter increased, "Counter over” LED flickers every 250 ms.

Cautions

(1) “Without” disconnection detection, rotation direction change over SW (front panel SW. 52)
becomes command voltage pole change SW of the present type. That is, automatic phase
change is not executed. By this reason when disconnection is changed from "with” to “without” ,
there may be possible to runaway motor,

(2) “Without” disconnection detection it takes about one second from Ready Signal ON to

Positioning Finish Signal ON.
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4-2. ADJUSTMENT

4-2-1, Variable resistance

Though gain and zero balance variable resistances located on the front panel are factory-adjusted,
adjust them if necessary.

B Servo command gain minute adjustment (Gain)
This is to adjust the highest command voltage in accordance with the servo driver,
In case of the following :

Servo command voltage : 1000 rpm/6Y

Rated rotation speed : 2000 rpm
If the maximum working rotation speed is 1500 rpm, adjust to MAX 9V,
For adjustment, put off “with/without" encoder setting (Sl) and set pulse multiplication rate of position
detector (D1, D2) to ON respectively. And make free the servo driver axis.
In manual mode, supply 2048 pulse to CW (forward) direction and voltage becomes 9V, When CCW
(reverse) direction, supply 2048 pulse. So in this case,—9V is the adjusted voltage. Repeat this
process for both directions several times.

B Zero adjustment (zero balance)

This ig the volume to make speed command voltage "0" when the amount of the deflection counter
is “0". This is already factory adjusted to “0" voit. However, when this unit is connected to the servo
motor system, the servo motor may get rotation power of one direction with the condition of analog
GND. To adjust it, with output Run Command Signal, adjust driver side to “0" first. if this adjustment
in driver side is not sufficient, set EC position of ST/EC changeover switch and adjust to flicker
LED display (—/+) by "0" adjustmeént of this unit.

® Note

Vatiabie resistance volume vary from minimum to maximum value by three turn. When it is turnaed

to more than three times, the value is kept on minimum or maximum value.

3
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ADJUSTMENT

4-2-2. Servo adjusiment

When servo motor rotates normally after trial operation, adjust the unit connecting actual load to

motor axis. The followings are the measures for this adjustment :

U]

(2)

(3)

S0

Observe speed voltage output curve of the servo driver by a oscilloscope or the one with a
mermoty function. In case of a DC servo motor, observes output from terminal TGFB +, TGFB
— of tachogenerator as speed voltage (at 1000 rpm, about 7 V). In case of AC serve motor,
observes output from terminal SDET, AG of CN4 (at two poles AC servo motor, 2000 rpm and
4.2Y, at four poles AC servo motor, 1000 rpm and 4.2V).

Making the servo motor rotate forward and reverse direction with high speed, monitor speed
voltage output curve of the sewvo driver with oscilloscope.

The following is an example of response wave of the most suitable response.

(+)
speed voitage output

(=)

When overshoot or undershoot is occurs at up-going-edge or at down-going-e¢dge of speed
voltage output This may be caused from high position loop gain. To solve this problem, turn
servo command gain volume (gain) on the front panel of this unit to counter clockwise direction,
and set at the optimum response (just befora tha condition in which overshoot or under shoot
may oGCur in response waves.)

When it takes much time to up-going/down-going of response waves of speed voltage output,
position loop gain is too low. In this case, turn servo command gain volume (gain) to clockwise,
and set to the optimum response (just before the condition in which overshoot or undershoot

may QGCUr i response waves).

(3ain volume to
clockwise direction

il —————-

Gain volume to caunter

clockwise diraction
—_—

Position lpop gain, too high Optimum  rasponse Position {oop gain, too low
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(5)

(6)

)

When paositioning takes much time because of too low position loop gain, raise high speed
setting frequency and increase pulses for one rotation of position feed back.

When multiplication rate of this unit is one unit, change to two or four unit, when two unit, then
change to four unit.

When overshoot and undershoot of speed voltage output cannot be solved with the above
mentioned adjustment, set acce!./decel. time setting longer.

Also, 10 turn speed adjustment (MAXE) of the servo driver side fo counter clockwise can make
positian loop gain smaller.

When ripple occurs during up/down going of speed voltage output waves or plain wave, the
gservo driver should be adjusted again. in this case, adjust the servo driver referring to a manual

of the servo driver.
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MAINTENANCE AND TROUBLESHOOTING

5. MAINTENANCE AND TROUBLESHOOTING

5-1. LED Monitor Display Section

Among 9 LEDs on the front panel, one for indication of the power input, the other 8 LEDs are for
indication of the alternative between status and the deflection counter by the indication changeover
slide switch.

i han ver . ,
D|spI?§ ¢ E.tg? © Display items o
slide switc )

14 | TR
3T Status L Ratiald

] —E s Ll

i 7= :
EC(counter) Deflaction counter S o,
a8 Fr-oi¥

5-1-1. Status display

The contents of each LED and the methods to recover are as follows :
Generally, flicker indication of each LED means “Error” indication.

MNarme of LED Indication Contants Recover
ON Put on the command signal during
operation
) (D Ready signal is QFF Fut on Ready Signal
Flicker avery T S€¢ | & Initial Reset Signal is ON Tumn OFF initial reset signal

(D) Put on sarvo alamm signal,

(D Run signal is turned off by then tum ready o operate

Flicker avery 250m servo alarm ,
At operation . . signal from QFF to ON.
i sec ®5t'°.',:.e ?"d LS is off during | & bt on stroke end LS. then
posifioning. gtart fead.
D Alarm input is off {D Turn intial reset signal from
(&) Abnormal servo lock ON to OFF
OFF (mis-wiring, na connection, @ Clear causes of abnomnal,
mis-setting of INP) then turn on power Saurce.
@ CPU is out of order. @ Fut on power again.
(D At positioning with auto made
ON (& Selected auto mode other than —_
above item 1)
Auto/Manual | Flicker 250 ms CPU iz abnomnal Put on power source again

(D Positioning on manuwal mode
OFF @ Selected manual mode other —_—
than above item 1) case.
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MAINTENANCE AND TROUBLESHOOTING

Abnormal data

& Destined position exceeds feed
limit range.

Name of LED Indication Contents Recover
ON (@ Positioning completed (T ~—
Positioning @ Occur condition to alarm output | @ Clear causes of alarm
finish oFF () Positioning H—
@ Ready signal is QFF. & Turn ON Feady signal
(D BCD format error of override or
ON position data. (D@ Set data corectly and start

feed.

Flicker every 250
ms

Mig-setting paramater

Rezet parameter and turn on
Initial Reset signal.

Abnormal speed

ON

Amount of the deflection counter
exceads = 8192

Check speed data and restart
feed.

Counter over

ON

Except Auto Moade, the unit fed
exceads feed limit ranpe

Restart feed again

Flicker every 250
ms

@ Servo lock abnomal
(miz-connection, mis-setting INP
and etc)

& Detected disconnection

(D Clear causes and put on
pOwer source: again
(@ Same as above

One of CW or CCW stroke end

ON LS is OFF
Stioke ENd | eker every 250 | Detected chattering of Origin. Cisar causes and turn on Initial
Deceleration LS while ongin R .
ms eset Signal.
search,
(D Alarm Input is OFF. (D) Release Alarm Input
ON @ Servo Alarm is OFF. @ FRelease Servo Alam
Interr d positioning by Servo .
Alarm Input | Flicker every 1 sec ntermupted p a by Fut on Ready Signal
Alarm
Flicker every 250 Interrupted positioning by Alam Put on Initial Reset Signal
ms [mput
® Note :

1. LED which is not nominated *OFF" in digplay item means nornal condition at "OFF".
2. In case of 3FEEM-115F, Stroke End LED {5 unavailable, and turn OFF at any time,
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MAINTENANCE AND TROUBLESHOOTING

5-1-2. Deflection counter display
When display changeover slide switch is in EC (counter) side, this display shows upper 8 bits of
the deflection counter.

o [___'I ...... Sign(— ; ON=+ : QFF)
10 [ 2" (= 1024)
a [ ] et (= s2)
& l:l ...... 2" (= 256)
. ] e (= 128)
& [ —2s (= sy
5 [:] ...... 2¢ (= a32)
P ]2t (= ®)

Countar

Ex)
1. Whan all LEDs are on, this indicates that storad pulse amount of the deflection counter iz —2047 o —2032.
2. When all LEDs are off, this ingicates that stored pulsa amount of deflaction counter is Q0 to 15.

There are two displays for the deflection counter display. One is for indicates the deflection counter
which is output to D/A converter at present. The other is for indicates the deflection counter which
is memorized at previous positioning.
(1) Display present deflection counter.
When servo motor is rotating or positioning is finished with deflection counter indication, the
display indicate present contents of the deflection counter.
(2) Display memorized deflection counter
In this mode, memerized deflection counter is indicated every interval of divided into 10 of
accel./decec!. time when the positioning is executed with Auto Start Signal or Return-to-origion
signal. This is indicated when display changeover slide switch is shifted from ST to EC (counter)
side at positioning finished,
Display procedure is as follows :
-Indicates memarized deflection counter at acceleration every 1 second
~Turn off fwo seconds.
-Indicates memorized deflection counter at deceleration every 1 second.
=Turn off.
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5-2. Trouble Shooting

When trouble occurs during test operation or auto operation, check this unit in accordance with
this frouble check flow chart.

In this flow chart, check items for servo drivers and servo motors are not described. Thus, refer
each instructions for these trouble.

When you check each function, refer input/output time chart for each explanation for functions.

5-2-1. Check flow chart from power on until ready for operation is finished.

| Put on system power )

N
—( Alarm input indicates )
Y
24V power for input imerface is | Y Supply 24V power 1o one of
not sugplied. * CN1, CN2 or CN3 ]
M
1
] ] ¥ Alarm nput should be changad
Alarm input iz "ppen” status. to "close™ Input when normal -
eondition,
N
L
. . . Servo alarm input should be
Serv alarm input is "open Y P L
stotus w changed to “close” input when |—|
! normal condition,
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MAINTENANCE AND TROUBLESHOOTING

V]
_C Flicker Run LED ane second>

Y
3
Initial raset signal is ON ==y Aeleage initial raset signal.
When this signal is input, the
N unit cannot be operated more.
N Flicker “data abrnormal” LED
250rma.
Y
\
‘Y

Mis-seting paramater

N

Y

Chack insida of the unit )

Resat parameter currec:"tly

& Note : In case of mis-setting
parameter, input initial reset for
recover,
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QK

Input Ready Signal

Y

Y Run LED and Pesltloning Finish
LED I3 on, and the servo motor
turned to servo logk condition.

N

#® Note ;

When test operation, take out
the axiz of the sarvo motor from
the toad in order to protect
machinas from runaway,

Flicker "countar aver” every 250ms.

disconnection detection
“with”

N

Y
JTT @ short

@ A phase and B phase of
posltion feedback signals ara
raverse connection.

@ B&peed command voltage
lines are mis-connected,

@ Speed command pole
change swilch is opposite
setting,

i

@ A phase ang/or 8 phase of
position fesdback slgnalg are
disconnected or
mis-Connected.

@ Gpeed command voltage
lings aré distonnected or
mis-connected.

& Miz-setiing In-position range
or the oifgat valtage is too
large.

@ Multiplication setting
switches of position detector
aré both ON side.

@ Too low loop gain and the
motor lack of torque to rotate.

Alarm on the servg driver occurs

Check servo drivar

N

Run putput line 15 not
connegted to the garvo drivar.

N
)

Connact Rurt Gommand cutput
ta a AUN tarminal of the serve
drivar.

Flickar Aun LED every one
gecond.

L

Chack ingide of the unit

24V power Iz not supplied, or
mis=cannection of Ready Signal
input.

Note:  Put on powsr
again when “counter
over” flickers every
250ms.
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5-2-2. Manual feed check flow chart

OK

Input manual feed signal
(Manual CW or
Maruzl CCW)

MAINTENANCE AND TROUBLESHOOTING

Urable manugal feed

Y

Manual/Auto selection input iz in
Autp gide,

N

Select manual mode with
manual/aute selaction signal

Both manual CW and manual
CCW signals are turned gn at
ance

Turn off both signal onea, then
twrn on manyal command signal
again

N

Crma of Origin Search’ Slgnal,
Return-t0-origin Signal or Origln
Shift Signal is on.

Releasa signals, then Input manual
command gignal egain

N

All ovarride oata signals ara "OFF"

Set speed override signal
correctly, then inout Manual
Command Signal again

N

Stop servo motor with “abnormal
spead”™ LED

N

Too high seding frequency of
spesd setting, or missetting
multiplication setting of tha
pasition detector,

Unable changeover of high/low
speed

N

Confirm connection of high/low
gelection signal

Paosition finish LED iz not ON

N

Linable manual pperation without
poszition finish signal. Set
in=position range to indicate
“pogition finiah™ LED

“Data abnormal” LED is on

BOD data format arror of speed
override data

lN

Check inside of the unit
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5-2-3. Origin search check flow chart (in case of 3F88M-115A/MPG)

Y
‘ [w].4 ’ Crigin Search Slgnal 2 not inpur

Input Origin Search Signal

& Note - “With encoder”, origin search command s
avgilable.

N .
4( Unable arigin search

Y

N

Qrlgin search zignal should be kept ON until origin
search is finished,

Changa origin search direction switch

Y
Origin search finish dirgction iz
reverse side
y N
Flickér Run LED avery 250 ms, Y
and indicates Stroke End LED is
OM.
N
Y

Reciprocal motion between

Botfy stroke end ! Ssara on

stroka end LSs with origin
search spaad

Crlgin search
aperation with position
detector Z pn,

Though decelarate spaad with v

Orlgin deceleration LS dogs not function.

origin decaleration LS, the unit
feede to stroke end LS

'K

Origin geceleration signal cannot turn off.
Position detector Z phase Is not input.

Ll

Z phase input |3 almost same timing as origin
dacealération LS signal.

it may occur shde of origin of | Y
one rotatipn or half of rotation,
¥ N
Origin fluctuates more than =1 | ¥
pulze.
| N
l'.: ¥

Though decelerate speed with | Y

(D Too high origin search speed, unable to absorb a

load inartia.

® OQvershoot to the servo driver Iz ogoured due 1o

much lgad inertia.

origin deceleration LS, the unit
feeds to stroke end LS

Origin LS iz not input.
Origin LS is input before zero position

decalaration LS is off.

8o

N
L. . Y
Crigin acouracy is too low
N
b

Flicker stroke end LS avery

=

Low accurscy of Urigi_n_'r LS,
Too high origin search speed, unable to absorb a
Ioad inertia.

@  Overshoot to the zarvo driver is occured due to

mych Ipad inertia.

250ms=s

[T

C Check inside of the unit )

COrigin deceleration LS is chattaring’

73
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MAINTENANCE AND TROUBLESHOOTING

5-2-4. Return-to-origin check flow chart (In case of 3F88M-115A/MPQG)

Ingput Return-to-grigin slgnal

Y
N . .
Unable return to origin operation
Y
1
oK
Return-to=arlgin signal is not Y - Return-to-origin signal should be Xept ON until this
input matian is finished
LM -
W
Y . ;
- I - gl | | thase
Ona of Origin Search, Qrigin - Er;gggl:tetum to-origin signal again after relsase the "
Shift, Auto Start, Manual CW or
Manual COW |z input
i
All of overide data a 7 ¥ Set speed gverride signals comaectly, then input |_._
- aae o Return-ta-origin command gignal
*N
z - Stroke end LS of feed direction is ON
Stroke End LED is ON B
I
Y
‘ Already on the orgin

“ .
‘ Check inside of the unit )
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5-2.5, Auto start check flow chart

et position data and spead
data, then input

Auto Start Signal

® Note : This operatlon should be executed after the
cenfirnation of manual oparation

Fesd control unavailable

A

Ok,

Manualfauta selection signal is

manual side
‘ N

Salect auta with Manual/Auto Salsction Signal

One of Initial Reset, Origin
Search, Aeturn-to-grigin, Origin
Shift signal is input.

Fel thege signals, then input Auto Start Sigral

again

IE

Unable start operation
@ (Auto Start O

]

\

Auto Start Signal should be kept ON until Positioning
Finizh Signal is output et desired position

Unable start operation
@ (Data is Q)

i N

Spead gvamide data iz *0" or feed command data i
-

Urable gtart eperation
@ (Hold signal on)

Turn off Hold Signal

'K

Unable start operation
@ (Data sbrormal}

N

1

BCD farmat eror of speed command data or posiion
command data, or position command data iz out of
feed range.

Fed amount is not match to
command amount

N
A

Chack inside of the unit

Refar chack flow chart of 527

75 .
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MAINTENANCE AND TROUBLESHOOTING

65-2-6. Origin shift check flow chart (In case of 3F88M-115A/MPG)

Input Qrigin Shift Signal

& Note : “With encoder”, origin shift command will be

availabie.

4“’( Unable origin shift )

Y

( oK ) One of Initial Resat, Origin
Saearet, Return=to-origin, Auto

Start (or Manual CW, Manyal
CGW) signal i3 Input

N

"Data abnormal” LED Iz indicated

Aeleage theae signais, then input Origin Skift Signal
Anain.

e

N

( Check lnside of the unit )

BCD format error of position command data or this
data excesds feed range
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5-2-7. Mismaich position command data and mechanical feed amount

Fozition command data and mechanical
fosd amount iz not same

i
M|g-gefting commang pulae Y Sat command pulse multlplication rate
multiplication rate comrectly.
N
OK
Y Confimn whether mechanical
Mis-setting backlash corection - backlash and setting amount
amount are matched
N
- OK
" " .. Y otet] "
Mis-satting position feedback - Set fapdback pulse multiplication rate
multiplication rate correctly
N
. QK
. . Y Check number of pulses per one-
Malfunction of position detector e ravalution of position deractor
N
— OK
ki Apply shiald wire for thiz slgnal line and
Melzes on feedback pulsa line =i apart from power lne.
Apply system earth correctly
]
ity QK
Loogse of couplings between motar Y
axis and position detector or - Fix each couplings
machines.
NI oK
Weah, servo rigidity, and unable to Y Too low loop gain, so weak spead
positioning. Allowance of positioning e command voltage. Increase loop gain.
is to wide,
M
oK

C Check ingide of the unit. )
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