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1. Applicability

This specification relates to a position driver section of AC servo system which consists of an AC servo
motor and a position driver that drives the same motor manufactured and delivered by Industrial and
Appliance Motor Division of Matsushita Electric Industrial Co., Ltd.

2. Introduction
2-1 After opening the package

Applicable Motor

Driver
Product No. Model No. OR;‘;S: Soottss s | RatedSpeed | Bacoder Pulses

MSS3A1 A1XP MSM3AZA** | 30W 100/200 V 3000 t/min 10 -Line 2500P/r
MSS5A1 A1XP MSMS5AZA** | 50W 1007200 V | 3000 r/min 10 -Line 2500P/r
MSS011 A1XP MSMO11A** | 100 W 100V . 3000 1/min 10 -Line 2500P/
MSS021 A1XP MSMOZ1A** | 200W 100V 3000 r/min 10 -Line 25009/r
MSS041 A1XP MSMO41A** | 400W 100 V 3000 r/min 10 -Line 2500P/¢
MSS3A3 A1XP | MSM3A3A** | 30W 100/200 V 3000 t/min 10 -Line 2500P/r
'MSS5A3 A1XP MSM5A3A** | S0W 100/200 V 3000 r/min 10 -Line 2500P/r
MSS013A1XP MSMDO12A** | 100 W 200V 3000 r/min 10 -Line 2500P/r

| MSS023A1XP | MSMDO22A* | 200W 200V 3000 r/min 10 -Line 2500P/r
MSS043A1XP MSMDO042A** | 400W | - 200V 3000pmin | 10 -Line 2500P/r
MSS083A1XP MSMDO82A** | 750 W 200V 3000 r/min 10 -Line 2500P/r

2-2 Model symbples

Model symols can be read in the followung method

"MSS 04 3A1XP

L Designing Sequence2(A,B,C- ")
Position Driver «——
MSS Series X P Series
Output of Applicable Motor «— Designing Sequencel(1,2,3*- )
01—>100W 1—Built-in Regenerative Resistor
02—200W -——— Rotary Encorder Specifications
04—>400W A—10-Line Incremental 2500p/t
08—750W :
Power Supply Voltage « — |
Specifications

1—1-Phase 100V
3—3-Phase 200V

MATSUSHITA ELECTRIC INDUSTRIAL CO,, LTD.
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2-3 Outside Dimensions |
According to Dimensional Outline drawings (SR-DSV789601)
(SR-DSV789602)
(SR-DSV789603)

3. Appearance and Each Part Name
o LED for display (6-digit)

Fitting part

Rotary switch for setting shaft No. £_

Data changing switch
+ For shifting to the upper digil of data change

digit
A - For selecting data change and parameter

* For selecting data change and parameter

/

. Mode changing switch

Changing switch for selection display and
execution display

B
A

Gt

Tgnninal block
R+S T :Powersupplyinput

7
S

7%
f

P-B ! Regenerative resistor exiension terminal
U-V-+W I Motorconnection ’ ; \
- Terminal for driver earth / YConneczor CN SER2
(2 points) Not in use
Connector CN SER1
For connecling personat computer and console
Connector CN SIG Connector CN I/F
Connect with a rotary encoder. ~ . . For connecting various signals of user-side

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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4 Notices in use

Be sure to keep the following to prevent eleciric shock and injuries.

4-1  Cautions for safety

(1) Never touch the inside of the position driver during its run as the high-voltage circuit is in
the driver. If the overhaul is necessary, request it to our company or other agents
deagnated by us.

(2) After turning the power supply off, the inside of the circuit is still charged with high
. voltage for a while. If you'd like to touch the ferminals of the terminal board and the
- inside of the position driver, cut the power supply input completely outside the position
- driver and wait for 5 rnmutes or longer. '
(3) Do not touch the posmon driver, the motor and the peripheral equlpment durmg the
power-state as temperature of these units becomes high. :

Especially when using the regenerative resistor of an option, as the regenerative resistor
- may become quite high in the temperature, do not put combustibles near the resistor.

(4) During turning the power supply on, keep enough distance from the motor and the
machine driven by it in case of the malfunctron

(5) Never touch the rotating part of the motor durmg durmg itsrun.

(6) Since temperature for the position driver radiator, the regeueratlve resistor and the motor
are very high for a while even after cutting the power supply, do not touch these units.

~ (7) When an alarm is generated, remove the cause to assure the safety and restart after the
. alarm reset.

v (8) As there may be sudden restart after tummg the power supply on again with a instant stop,
do not get close to the machine.

(9) I you don't use for a long time, ‘be sure to turn the power supply off.

(10) Capacitor of the power supply rectification circuit will lower the capacity due to the aging.
We recommend it be exchanged approximately after 5 years to prevent the secondary ‘
accident against the troubles.

Panasonic driver is designed and manufactured through the highest quality control however,
unexpectedly higher external noise, applying high-static electricity, and any trouble of part and
terminal wiring may cause an abnormal operation. _Please pay extra attention for the safety
of your machine. '

(11)For wiring, use a breaker according to section 6-1-1 "Wiring to the terminal block"(Pagc.S).

4 Sciting and mstallaﬁon of the equipment should be done securely in consideration of an
unexpected earthquake.
# After having an earthquake, be sure to check on the safety.

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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42  In order to use the driver properly

% Since an incorrect use-of the driver may lead to an abnormal operation, or may damage the
| position driver in the worst case, carcfully read the following cautions to operate properly.

| @ Read this manual thoroughly for the proper operation. Always keep this manual beside .
the machine and read it again when you have questions.

1 Do not apply voltage higher than the allowable range to the power supply mput terminals
RS, T).

(2) Do not connect the power supply to other terminals than the power supply mput terminals -
(R,S,T) in any case. For wiring, refer to section 6-1-1 "Wiring to the terminal block " (Page
8).

(3) The input power side is capacrtor input type. When you turn the power supply on,
highly-charged current will run and there may be a great voltage drop because of the

power supply impedance.
We recommend you to use an independent power supply for the posrtron driver.

-(4) For the power supply capacity, refer to section 6- 2 "Wiring device selection” (P. 20).

(5) Iostall at ambient temperature of 0°C-50°C. Ifthe temperature exceeds this range, it
may be a cause of malfunction or failure.

(6) Do not perform pressure proof test (dielectric strength test) or megger test.
(When you perform these tests for an external circuit, pull out all front terminals of the
position driver and the connector so that no test voltage may be applied to the position

driver.).

(7) Do not perform a overload operatron for the motor and the position driver, not in the
ability range (Sueh as continuous overcurrent operation).

(8) After turning the power supply off, keep an interval about 6 to 11 seconds before turning
it on again If this interval is short, it may not start up normally because its internal
_ circuit is not initialized.

(9) If you use a leakage current breaker use rt especrally made for "Inverter" wrth high-
frequency ability. ‘

(10) Use the motor and the position driver in the desrgﬁated combination.

(11) After checking that the input voltage is in accordance with the position driver _
. specifications, turn the power supply on and operate. If voltage above the rating is input,
an accident with fire or smoke may be generated inside the position driver, leading toa -

cause of abnormal operation and burning for the motor.

(12) For the trial run, fix the motor, and install to the machine after confirming the operation
under the condition that the machrne system is separated. Thereisa possrbrhty of berng
injured.

(13)Since the retaining brake is used for position retention of the machine, donot use it as a
stopping device to obtain the machine safety. There is a possibility of being injured.

(14) As an extreme adjusting change will make the operation unstable, do not conduct it.
There is a possibility of being i in jured. : :

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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4-3  Notices on setting and storing |

4 For carrying, treat the position driver carefuliy to.prevent its breakage Do not grasp the

cable and the motor shaft when carrying.
4 Do not apply excessive force to thc front panel and side plates of the position driver.

(1) For the servo motor, high frequency sw1tch1ng current is applied and leak current exists
under the situation. To release the leak current, be sure to connect the driver earth
terminal (&) and the motor earth terminal (@), and then earth at one position. ~ Also,

earth the machine main unit. Class 3 Earthing (Under 100 Q, ¢ 1.6mm and above) is
recommended for preventing electric shock and malfunction. In case of using the earth
leakage breaker, use one provided with high- frequency ability as "for inverter."

(2) This position driver is of vertical installation type. Be sure to keep the fitting direction.
(3). Install to noncombustibles such as metal. '

(4) Tnstall appropriately, matching with the output and the main unit weight.

(5) ‘This position driver is not of water-proof structure. Do not use the driver outside.

(6) Do not get on or put a heavy matter on it. |

(7) Do not block the intake/outlet port, and try not to take foreign matter in.

(8) Perform the wiring correctly and securely. Incorrect and insecure wiring wﬂl be a cause:
of abnormal operation and burning for the motor. :

(9) Do not harm the cable, apply excessive stress to it, put a heavy matter on it.

(10)Set the emergency stop circuit externally, enabling stoppmg the operatlon immediately
and cuttmg the power supply. ,

(1 1) Never store, install and use the driver at places where vibration and shock of 4. 9m/s® or
more are applied; there are much metal powder and dust; there are water, oil and grinding
fluid splash; there are combustibles nearby; and corrosive gases and inflammable gases
are generated.  Also, do not use continuously at the resonance point. '

.(12) Do not apply a strong shock.

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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(13)Be careful not to be affected by radiation. Heat generated at the position driver control
part and heat by the motor current with the motor operation are added. If the position
driver is used, storing in the enclosed control box, temperature in the control box may
increase abnormaily. In case of operating with the driver installed in the control box,
pay attention to the cooling to lower the position driver's ambient temperature under the
maximum ambient temperature. Try to keep specified distance between the main unit
and the inside of the control board or other equipment. ‘

Ambient temperature of the position driver _

Life time of the position driver is greatly influenced by som . .>"

the ambient temperature. ' ' .dé

Check that ambient temperature of Scm around the position =}

driver does not exceed the maximum ambient temperature. ' l Sem
Ambient temperature: 0°C - 50°C

(14) Do not install near heating elements such as heaters and large-size wire wound resistor.
When such installation is unavoidable in terms of mounting and installing conditions,
provide a thermal shield etc. between the position driver and the heating clements, not to
be affected by such beating elements. '

(15) Do not store in the place where water, splash, harmful gas and liquid are found.

(16)Store it in tlie.place where it isn't exposed to the direct sunlight and within the designated
temperature/humidity range. . '

(17)In case the the time stored is quite long, please contact the store where you purchased or
the reference indicated in this manual.

(18) As an overload of the product may be a cause of load shifting, follow the instructions.

- MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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5 Installation Place
. (1) This driver is the vertical installation type.
' For the installation, fit it vertically and have sufficient space for the ventilation around it.

4 When installing, firmly fit the position driver with screws and bolts without applying stress
such as bending and twisting to the position driver main unit.

# For fitting screws and bolts, use size M4 or M5. :

# For the fitting pitch, refer to the dimensional outline drawing,.

(2) Do not install at places with high temperature, high humidity, or in the atmosphere with
much dust, dirt, iron powder and chip. '

(3) Install at places of ambient temperature 0°C - 50°C.

(4) Avoid places exposed with direct sunﬁght. '

(5) Install at places not affected by corrosive gases and grinding fluid.
6) This unit is not of the dust proof structure.

(7) Do not use outside. Install at places without vibration.
Do not use continuously at the resonance point. .

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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6 Wiring .
6-1  Notices in wiring |
6-1-1 'Wiring to the terminal block

(1) Asthbe terminal block coyér is fixed by screws when wiring to the terminal block, release
the screws and open the cover. '

(2) Securely wire according to Fig 6-1 "Wiring to the terminz_il-block“.

(3) With regard to devices for wiring and electric wires to be used, etc., refer to 6-2 " Wiring
device selection” (Page 14). _ : : ~

" (4) For power supply voltage, app-ly voltage indicated on the name plate. -

(5) Do not connect reversely the power input terminals (R,S.T) and the motor output
terminals (U,V,W). : _ :

(6) Do not ground or short-circuit the motor output terminals (U,V, W) mutually.

“Note ) Earth terminal (@) has a structure that it will be connected fo the frame separately with
the terminal block. Incorrect connection of the earth cable to the terminal block may

- damage the driver.

(7) Usually, do not connect anything to the terminals (P,B). Also, do not touch the
terminals (P;B) as high-voltage is applied when turning the power supply on.
If absorbing capacity of regenerative energy is insufficient in some cases, consult with the
store where you purchased. o :

" (8) Unlike an induction motor, in AC servo motor, rotation direction cannot be changed by
exchanging the 3-phase. Wire as shown in Fig. 6-1.

(9) For connecting the terminal block to each terminal, be sure to use a crimp-style terminal
with insulation coating. ‘

(10) Securely connect the connector motor earth terminal (@) and the driver earth terminal
(@), and earth to one point together with the noise filter earth terminal. Earthing the
machine main unit is recommended. _Earth in Class 3 Earthing.

(Earthing resistance under 100 Q, ¢ 1.6mm and above)

(11) After finishing wiring to the terminal block, close the terminal block cover and fix with
" screws to prevent electric shock.

(12) Provide the surge absorbing circuit to electromagnetic contactor, between reléy contact
~ points, coil and brake winding of a motor with a brake which are allocated around the

position driver, for preventing error operation.

(13) Provide a no-fuse breaker to securely cut the power supply outside the position driver in
the emergency. In case of using a earth leakage breaker, use the one provided with high-
frequency ability as "for intverter." Capacitor rush current protection circuit is not
provided in the position driver power supply input circuit.

(11) Provide a nois filter for reducing radio noise and preventing error operation.
(Bx. LF-200, LF-300 Series made by Tokin Corporation)

After wiring, check again for error wiring before turning the power supply on.

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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NFB

Input power supply

Single phase 100V Noise

3-phase 200V
(According to machine type}

Driver inside

MC

i

!

!
t5

_@—

Power supply input

el I Y B

Regenerative —
resistance

"Red

‘White or yellow

Connection with motor

Bilack

Green

B foara | =

- U 3 U A

mEik|C| w

[-.: Motor

N

i

172159-1
" (by Japan AMP)

1721671
(by Japan AMP)

Fig. 6-1 Wiring to the terminal block

MATSUSHITA ELECTRIC INDUSTRIAL CG., LTD.
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6-1-2 Wiring to connector I/F
(1) For wiring, refer to F1g 6-2 "Wiring example to connector I/F".

(2) Supply DC 12-24V control signal power supply for external control connected between
COM+ and COM- by the customer.

(3) Install the position driver and the penpheral equlpment within 3m in between to shorten
- the wiring. ‘

(4) Wire the power lines (R,S,T,U,V,W,D) by seprating 30cm or more. Do not pass
through the same duct and do not bind together to prevent error operation.

(5) Do not apply DC24 V, 50mA and above to each terminal of the control output (BUSY,
ALM, COIN/DCLON P10UT - P160UT) and do not apply voltage in reverse polarity.
- It may break the position driver. '

- (6) When a relay is directly driven at the control output terminal, fit dlode in parallel with the
relay in the direction shown in Fig. 6-2. If diode is not fit or fit reversely, the position
driver will be broken.

(7) Either positioning finish signal (COIN) or decelerating output signal (DCLON) can be
selected and used by setting of parameter. For details, refer to section 10-2-4 "NC data"

(Page 33). _
(8) Frame ground terminal (FG) is comected with the earth terminal (@) inside the driver.

(9) Drive inhibit input signal (limit) is defined as CW drive inhibit input (CW limit) when
. rotating the servo motor to CW direction and as CCW drive inhibit input (CCW limit)
when rotating to CCW direction. CW direction and CCW direction are defined here as
the following: L '

* Rotating direction, seeing from the motor shaft side (arrow direction)

' Machine movement may be reversed even with the motor rotation in the same direction,
depending on the fitting position and method of the motor. ~ Also, CW/CCW limit is set to -
operate normaily when the input is ON for its safety. -If the connection is opened by some
errors, the input will be OFF and a limit will be applied. In case that limit function such as
rotation is not necessary, set parameter No. 09 "Drive inhibit input inactive" as "1."

W For checking the connection of drive inhibit input signal, perform it under servo-off state
with functions of console or I/O monitor of personal computers after completing the
wiring.  (For /O mnitor function of the console, refer to section 14-4-3 "I/O monitor"
(Page 78)) For /O monitor function used by softwares of personal computers, refer to the '
attached instruction manual for the softwares. :

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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Driver
: 1] coms
Emergency stop input Emergency stop by SW open s | e
) ] 'Operation start by SW ON
Strobe signal input 101 $TB .
: Servo -ON by SW ON
Servo-ON signal input 12| SYON
Enat iR Assign bit 1 ON by SW ON
Point assign input 1 - 35| P1IN
. B 1npa , Assign bit 2 ON by SW ON
oint assign-input 2
B Assign bit 4 ON by SWON 34| PZIN
Point assiga input 4 - 131 P4IN
Assign bit 8 ON by SW ON
Point assign input 8 32| PEIN
: \OAssign bit 16 ON by SW ON
Point assign input 16 31| PIGIR
. Drive stop by SW open
CW drive inhibit input - - 29] cHL
CCW drive inbibit input Drive stop by SW open 30| com
Withi ity by SW ON
Origin vicinity input \0 ithin origin vicinity by 13| oRaL
50mA MAX
Motor operating output tﬁj 27| BUSY
PDc.smlcming ipri - 25| COIN/DCLON
ecelerating output - -
Sexvo alarm output ﬁgj 26| ALy
tﬁj 24| P10UT
Present position output 1 -
Present position output 2 w 23| p20UT
Present position oxlput 4 -
LU t'gj 17 PAOUT
12v-24v T ' 15| PROUT
Present position output 8 w
Present position output 16 mj 14| P1s0uT
*— 28| CoM—
¢ Speed monitor  (Zout 10k ) 161 sp
T it t10kE2)
- ‘orque monitor {Zou ) : 351 1M
- 3| GND
18} FG
Fig. 6-2 Wiring example to connector I/F
4 P
Receptacle on position driver side Applicable plug on user side (option) Manufacturer
Connector mark Product No. . Part name Product No. .
Connector /F 10236-52A2JL MotV Plug 10136-3000VE ™2 | Sumitomo 3M, Ltd.
' Shell kit 10336-52A0-008 "2 :

Note 1) For receptacle, parts made by other manufacturers equivalent to products in above

may be used.

Note 2) For plug shell kit, use the above products or other products equivalent to the above

made by other manufacturers.

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.




No. SR - DSV7896-12 -

6-1-3 Wiring to Connector SIG

(1) For the encoder cable, use a tw1sted pair wire having overall shield which is a stranded
wire having the core of 0. 18mm? or more.

(2) The length of the cable must be w;thm 20m. When the wmng is long, we recommend
that double wiring be used in order to reduce the influence by the voltage drop for5V (3,4
pin) and OV ‘(1,2 pin) of the power supply.-

(3) Be sure to connect the shield on the relay cable pOSithIl dnvcr side to 20 pin (FG) of the
~connector SIG. Connect the shield on the motor side of the relay cablc to the shield of
the shielding wire from the encoder. :

(4) Wire the power lmes R,S,T,U,V,W,D) by separating 30cm ormore. Do not pass
through the same duct and do not bind together, to prevent error operation.

(5) When using a canon plug, connect the shield housing in the motor side of the encodcr
cable, to J-terminal.

(6) Do not connect anything to the vacant terminal (5 6, 13, 14, 15, 16, 19) of the connector
SIG.

(7) Frame ground terminal (FG) is connected with the earth terminal (@) inside the driver.

Receptacle on position driver side . Applicable plug on user side {option) Manufacturer
Connector mark . ProductNo. Part name Product No. ,
Connector SIG 10220-52A2]1, Nt - Plg 10120-3000VE ™2 | Sumitomo 3M, Ltd.
o - Shell kit 10320-52A0-008 ")
Note 1) For receptacle, parts made by other manufacturers equivalent to products in above
may be used.

Note 2) For plug shell kit, use the above products or other products eqmvalent to the above
made by other manufacturers.

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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Relay cornector

172871-1 ‘ 1721631 10120-3000VE 10220-52A2J1

(by Japan AMP) (by Japan AMF) (by 3M) - (by 3M)
~ (Attached to motor) '
S_hﬂg_“ﬂm.\ : ' Driver inside
( 1 5 - 1]z
(‘ 6 12{Z
- 3 9iB
4 10{B
1 A
- L .
9 A Connector SIG
s — : _
~ 12 18R X
‘ 11— : 17| R X
‘ ' ov
- 14}——e— : i|ov
TR fevy
- ‘ 3|5V j'— &
l 415V
5 - “tfll v e 5 V -
) d 15} g f 7 20| FG

:::[ Motor l [ . ' ‘
Motor side : Relay cable (option) Driver side

Fig. 6-3 Wiring example to connector SIG

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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6-1-4 Wiring to connector SER

M

This position driver can be used, combining the console (option) or marketed personal
computers specified in 11-1-1 Structure devices (Page 39) to the connector SER1.

- The following functions are available by combining with the console:

*OXk K X X ¥ %

NC parameter setting/change

Gain setting/change

Monitoring of control state

Referring to alarm state

Execution of origin return operation, jog operation and step opcratlon _
Execution of reset command :

Automatic gain tuning

* The following functions are available by combining with marketed personal computers:

¥ ¥ ¥ ¥ ¥ ¥ ¥

*

NC parameter setting/change

Various servo parameter setting/change
Monitoring of control state

Referring to alarm state

Referring to alarm record

Aufomatic gain tuning

Waveform graphic function

Parameter data save/load

Note) As connector SER2 cannot be used, do not connect a cable to the connector SER2.

@

For connecting the personal computer and the position driver, use the special cable
prepared as an option.

6-2  Wiring device selection
'Applicable motor Consumed power pmtg:;ff;;:{ :tmu) nﬁ?:jg‘&:‘:ﬁ% Eﬁ‘,‘;ﬁ‘?&%ﬂfﬁ‘: ‘ Mm;l;:ﬁ;i:ngiimc
" Series name | Voliage| Output|  Unmisdioading) | (Breaker/Rated curren) (Contact point configuration) | (R-S“T-U-V-W-E)
-50W| Approx.0.3kVA | - BBP2-10 LF-210 BMF61041 1.25mm’
] - T (104) (4a) :
~ {100W | Approx. 0.4kVA BBP2-15 LF-215 BMF61041 1.25mm?
100V (158) - ' (4a) _
200W | Approx. 0.5kVA BBP2-15 LF-215 BMF61041 2mm®
' asa) ()
‘1400w | Approx. 1.0kVA | - BBP2-30 LF-230  BMF61041 C 2mm?
MSM o (304) I '
-100W| Approx. 0.3kVA BBP3-5 LF-305 BMF61042 1.25mm? _
: : Ga) (42)
200W | Approx. 0.5kVA BBP3-10 . LF-310 BMF61042 1.25mm?
- 200V » (10A) (4a) : )
400W | Approx. 0.9kVA BBP3-10 LF-310 BMF61042 1.25mm’
' ' (104) (4a)
750w | Approx. 1.3kvA BBP3-15 LF-315 BMF61042 . 2mm?
(154) {4a)

Notel) Product No.s for overcurrent protection unit (Breaker) and electromagnetic switch are

of Matsushita Electric Works, Ltd.

Note 2) Product No.s for noise filter are of Tokin Corporation.

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
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7 Functmn
7-1 Details of mput/output sngnals (Connector I/Fy

Type

Application
(Signal name)

Symbol

Connector

Pin No.

Contenis

Control Power

Supply

Control signal
power supply

COM +

1

COM -

[ Connect lﬁe + bole of ihe control signal power supply (12-24V) to the COM+
{11pin) and the -pole to the COM- (28 pin).

[ Prepare the control signal power supply by customers.

(1 Power supply capacity differs according to the control output circuil structure.
Prepare the power supply with sufficient margin.

(Power supply capacity: 500mA and above)

Eme:geriéy stop
‘input

EMG

EJ Normally, connect lo the COoM- of the control signal power supply.

{1 If setting the connection to the COM- with open-state, an emergency stop error
will be made, and the position driver protection function will be operated.  For
resetting the emergency stop exror, turn the powes supply on again.’

Strobe signal
inpat

" STB

10

[ Normally, set to the open-state. When connecting to the control signal power
supply COM-, the position driver reads the signal of point assign input, starting
its operation. '

O After 10ms. or more of sefting the point assngn input, connect the strobe signal
input (STB signat} to the COM-. The poslhon driver may not read the point
assign input correctly.

O Input STB signal for 10ms. or more. ' TO confirm that the STB 51gnal is
definitely received, return the STB signal 1o the open-state after receiving
BUSY signal from the position driver. Refer to section 12-6 " Interface
timing" (Page 48).

Input Signal

input

Servo-ON signal-

SVON

12

£ 1f connected to the COM- of the control signal power supply, the position
driver becomes Servo- ON state.’

[ ¥ connection to the COM- is opened, the position driver becomes Servo-OFF
stale, cutting off the pawer supply to the motor, operating the dynamlc brake
and cIearmg {he deviation counter.

Note 1) ‘When transferring from Setvo-OFF to Servo-ON, be sure to check that

the motor is stopped. -

For preventing transient troubles, be sure to tuin the power supply
ON/OFF in Servo-OFF state.

After transferring to Servo-ON, take 120ms. or more for time before
giving a command.

If set with Servo-OFF state, the position driver control state moves to
reset the state, For performing step operation, execule the origin return
command again. However, it is possible to keep the control state at
Servo-ON with an oplion selting.  For details and cantions, refer to
section 12-8-3 "Control state selection at servo-ofi” (Page 57).

As the frequent repeat of Servo ON/OFF may damage the built-in
dynamic brake circuit in the pos:han driver, avoid operation in such
way.

Note 2)
Note 3)

Note 4)

Nole 5)

Point assign
input

P1IN -
P16IN

35-34-
33-32-31

O Input the position driver command, For details of the command, refer to
section 12. "Operation" (Page 40).
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Application
(Signal name)

Symbol

Connectdr
Pin No.

Contents

input Signal

CW drive inhibit
input

CWL

29

[ In case of having linear drive efc., struciure is made in the way to coninect to
. the limit switch-in the CW direction in viewing from the motor shaﬁ end and lo
close the limit switch in the normal operation.

[ Under unfinished origin return state, if the CW limit switch is opened,
exceeding the limit of the motor position, lorque to the CW direction will not
be generated. However, by setting an option, it is possible to allow torque
ocutput even with the limit switch opened and to inhibit only the pulse output,
For details and cautions, refer to section 12-8-4 "Torque cuiput selection at
limit signal input" (Page 57).
After finishing the origin return, if the swilch is opened over lhe limit,
hardware fimil input error (55) will be generated.

0 When the limit switck is nol used, always conpect to the COM- of the control
signal power supply.

[} Dynamic brake can be operated with this input.  For details, refer to section
7-3 " Dynamic Brake" (Page 20).

CCW drive
inhibit input

CCwWL

30

(3 Operation to the CCW direction is inhibited with this input. For functions

and structure, refer 1o the above "CW drive inhibit input.”

Origin vicinity
input

ORGL

13

[ Within the origin vicinity, connect to close the origin vicinity input,
Note) For origin vicinity input, wire to connect to the COM- at the position 180
degrees before the Z-phass.

Qutput Signal

Motor operalion
state output

-BUSY

27

{J The transistor will be tutned off while the position driver is processing the
operation command.

Pasitioning
finish output

I With this outpat signal, it is possible to select and use positioning finish cutput

(COIN) and decelerating output (DCLON) with the parameter.
contents, refer to section 10-2-4 "NC data " (Page 33).)

[0 The transistor will be turned on when reserved pulse amount of the deviation
counter is in the range set by the user parameter No. 22 "Posmomng finish
range.”

(For setting

Decelerating
ountpat

DCLON

E1 With this output signal, it is possible to select and use positioning finish output
(COIN) and decelerating output (DCLON) with the parameter. (For setting
contents, refer to section 10-2-4 "NC data " (Page 33).)

[ During the motor deceleration, the transistor wili be turned on.

Sezvo alarm
oulput

26

[0 The outpat transistor will be turned off by detecling the error and operating the
protection funclion,

"Present position

cuiput

P10UT -

PF160UT

2423
17-15-14

{1 Qutput present motor position (Point No.}.

[ All transistors will be tumed off when turning the power supply on, generating
an alarm and executing the reset command. '
All transistors will be turned on when finishing the origin retumn command.

Speed monitor
signal

Sp

16

GND

[ It outputs the voltage with polarity in proportion to the motor speed and the
position deviation. ' For switching the motor speed and the position deviation,
it is possible to set with parameter No, 08 "speed monilor gain selection™and
patameter No. 3B "monitor signal selection,” Refer to section 10-3 "Details of
Servo Parameters (User parameters) " (Page 35).

+: Rotation/deviation at CCW
-t Rotation/deviation at CW

[ For the full scale value of the speed monitor signal, it is possible to set two
kinds respectively with parameter No. 08 "speed monitor gain selection.” Refer
1o section 10-3 "Details of Servo Parameters (User parameters) " (Page 35).

Note) Output impedance of the speed monitor signal is 10k Q.  Pay atiention lo

the input impedance for the measuring instrument and the circuit to be-
connected.

Analog Speed Qutput

Torque monitor
signal

M

36

GND

Frame ground -

8

O It outputs the voltage with polarity in proportion lo generated torque of the
maler, ’
+: Generates torque at CCW
" -t Generated torque at CW
[ The relationship between the torque monitor signal ouiput voltage and the
generated torgue,
Approx. 3V/100% lorque
Note) Output impedance of the torque monitor signal is 10k£3.  Pay attention to
the input impedance for the measuring instrument and the Cll'Cllll to be
connected.

{1 It is connected to the earth terminal of the driver,
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7-2 Input/output circuit configuration
7-2-1  Control input

COM — |3
/ . i
Emergency stop input
. EMG -
——o—e—(9
— Strobe signal input
STB ' -
- - Servo-ON signal input
. N v - —
o (D)
——» Point assign input
P1IN~ 31~35 - P1IN P16IN

A PIBIN |~
A

——#~ CW drive inhibit input
. CiL | 59y . I
p—o—e @ 4. 7kQ o
Vic o §7 |<—-—--->~ CCW drive inhibit input
power supply U | .
12-24V . S|7 (——-—D‘ Origin vicinity input
~ ORGL ' [ o
T—o/o-—-——®— [ TKQ :
CoM— | ao
@
Driver side
~ Connector I/F

Fig. 7-1 Contliol' Input
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7-2-2 Control output |

we L@—
Relay '
$ y ~t— Motor o‘peration state output
Relay COIN -
: : y —~ag—-—— Positioning finish cutput/
‘ Decelerating output
Relay d - :
, y ~#—-— Servo alarm output
| rewy PIOUT- 14,1517, 23, 24 P
. P160UT N
power supply —p—
12-24V . r-
Driver side
Connector I/F
Fig. 7-2 Control output

- (1) Prepare the power supply (Vo) for the control signal at your side. (DC12 - 24V, 0.5A

Or 10r€e) : a

(2) Pay attention for the polanty of Vpc. Reversed polarity of the above figure 7-2 for the
connectlon will damage the position driver. :

(3) In case of directly driving a relay with each output signal, install a diode in parallel to thc
r1elay as shown in Fig. 7-2. If you do not install a diode or install it in the reverse
direction, the position driver will be damaged.

(4) When each output signal is received by a logic Cll’Clllt such as a gate, be sure to avoid
influence by the noise.

(5) The current fed to each output should be 50mA. or less.
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7-2-3  Analog signal output (Monitor output)

®

SP (Speed monitdr signal) . 10kQ :I

pleasusiig | IM (Torque monitor signal) T - 10kQ -
* | External circuit . U
instrument
Extemal elrcuit Lo .

GND- vy
. . {28)

: Driver side

' annector I/F

Fig. 7-5 Analog output

(1) As shown in the above figure, SP output and IM output have 10kQ of the output
impedance respectively. In case of connecting the measuring instrument or the external
circuit to SP/IM output, connect a measuring instrument with high input impedance
(Multi meter, oscilloscope, etc.) to reduce the tolerance.
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7-3 Dynamic Brake :
MSS*XP series has built-in dynamlc brake for the cmergcncy stop.

The dynamic brake will be operated in the following cases:

(1) When the power supply is turned off.
(2) When the servo is OFF.
(3) When the protection function is opcrated

(4) During the deceleration operation under the case that the limit switch connected to CW
drive inhibit input (CWL) of connector CN I/F is opened at the CW rotation.

(5) During the deccleration operation under the case that limit switch connected to CCW
drive inhibit input (CCWL) of connéctor CN I/F is opened at the CCW rotation.

~ Notel) In case of the above (2) (3) (4) (5), you can select whether the dynamic brake is
operated or not with the setting of parameter No. 0A, 3D, and 3E. Refer to section 10-
3 "Details of Servo Parameters (User parameters) " (Page 35).

Sequence at the drive inhibit input: Parameter No. 0A

Sequence at the alarm: Parameter No. 3D
Sequence at the Servo-Off: " Parameter No. 3E .

B Note2) The dypamic brake is provided W1th short-time ratlng, and is used only for the
emergency stop.

Specifically, as the frequent repeat of Servo ON/OFF may damage the built-in dynamic
brake circuit in the position driver, avoid operation in such way.
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7-4  Automatic Gain Tuning
7-4-1 Summary |
The driver sets the most appropriate gain automatically, by operating the motor with a

certain pattern and by presuming the Joad inertia from the torque required at the time.

7-4-2 Applicability

[ This function is available only when the following conditions are satisfied.

I Even if they are satisfied, there may be some cases that you cannot apply this function,
depending on the load condition. : ‘ :
In such cases, set it manually. '

Applicable conditions )

Load inertia | [11tshould not be greatly fluctuated, making it within 3 times or more and under 15 times of the motor rotor inertia.

Load 1 Machine stiffness should be as high as possible, including coupling to the motor (No beit drive is applicable.).
[ Backlash of the gear should be as small as possible. ‘ :

[ There should not be unbalanced load 1/4 or more of the rated torque.
(Especially when used at the vertical shift shaft) -
{1 Viscous load torque should be 1/4 or less of the rated torque. _

[0 There should not be safely problem and machine damage to be expected, even when having an oscillation state.

O Thete should not be a problem with two revolutions for CCW, and with two revolutions for CW in both forward and
" reverse directions. '

7-4-3 Notices
) (1) . During the automatic gain tuning, the niotqr output torque is allowed up to the maximum
torque set by parameter No. 06.

(2) Oscillation state is made depending on the loading state.
Take enough care for the safety. - When having oscillation, immediately cut the power
"supply or make Servo-Off. ' ' :

(3) If abnormal situation occurfed during the automatic gain tuning, immediately cut the
power supply or make Servo-Off. '

(4) When the load inertia cannot be ?resmﬁed even if the automatic gain tuning is executed,
the gain value is the same value as that before tuning, having no change.

(5) After finishing the automatic gain tuning, note that the position driver becomes "reset
state." (For the position driver state, refer to section 12-3 "Position driver state transition"

(Page 42).
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7-4-4 Automatic Gain Tuning Operation

(1) When you set the machine stiffoess No.  (Higher the setting No., stiffer the tuning you
can get.) and execute, the automatic gain tuning operation will be started.

(2) Have 2 revolutions to CCW and 2 revolutions to CW for 2 times. Take this process as
one cycle, and repeat 5 cycles at the maximum.

(3) Operation acceleration-will be increased by double per one cycle from the 3rd cycle.
Depending on the loading state, there may be some cases such that the automatic gain
tuning will be completed before 5 cycles, or the operation acceleration will not be
changed. These are not considered as malfunctions.

About the mabhinc stiffness No.

[0 This No. represents the stiffness of the machine,-and ranges from 1 to 9.
With a higher stiffness machine, you can obtain higher value and set higher gain. ‘
[0 Normally you should start setting the No. changing it to larger gradually, and repeat the
automatic gain tuning before you encounter oscillation, abnormal noise or vibration.

7-4-5 How to operate

(1) Shift the load to an posmon where no problem is found even w1th 2 revolutions of the
motor.

- (2) Inhibit the cqmmand.
3 Make "Servo-ON."

4 Start up the automatic gain tuning.
In case of starting the automatic gain tuning with PANATERM for MSS*XP refer to the
instruction manual provided with PANATERM.
In case of doing the automatic gain tuning on the front panel, refer to section 13-3-8
" Automatic gain tuning" (Pagc 72) and section 14-5-5-2 " Automatic gain tuning function" (Page
87) for the automatic gain tuning with a console.

(5) Write into EEPROM if no probicm is found.

Note) If "Alarm" is generated or "Servo-Off" is input during the automatic gain tuning
operation, it will lead to an automatic gain tuning error.
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7-5

Protection Function

7-5-1 Summary

(1) Protection function operation

@

MSS*XP-has various protection functions. If these protection functions operated, the
servo alarm output (ALM) is changed from ON to OFF and it will be in the trip state.
(Protection function is operated and the motor is stopped.)

State indication

~ When protection function is operated with MSS*XP, error code, currently generated on 7 -

segment LED of the front panel, will be indicated with flashing. When using a console,
error code and error name will be displayed on the console display. By using the
communication function (Section 11. "Communication Function" (Page 39)), you can check
the error state on the monitor of your personal computer.
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7-5-2

Details of protection function

* Some error factors can be Teset by glvmg a reset command to restart the posmon driver

(Notel).

- For other factors which cannot be reset, the power supply must be turned on again.

Frotection Exror Contents Solution
Function No.
Overvoltage 12 O Voltage in the converter section is increased by | [ Make the deceleration time longer or decrease the load inertia.
Protection regencrative energy.  With 200V machine: N : - - :
ote} This cannot be applied for cases using regenerative brake
type, voltage became approx. 4G0VDC or ) continuously. PP B reg
above, and with 106V machine type, it became :
approx. 200VDC or above. . .
Undervoltage 13 ] Power supply voltage dropped because of OJ Chieck if the power supply vollage is within the allowable range.
proteclion instant stop or insufficient power supply Note)} FPay attention to voltage drop or open phase of the power
capacity. supply by the insufiicient power supply capacity or rush
. current when turning the power supply on.
Overcurrent 14t [ Quipwt in the O ARer cutting the power supply completely, check for short circuit
Protection increased abnormally. of the motor connection cables U, V, W.~
- Cl ‘Check insulation resistance between the motor cnnnechon cables
* U,V, W and the motor earth E, and also check for the decrease of
insulation against the motor if it exists.

B When overcurrent protection is operated by turning the power
supply on again afier the check, immediately cut the power
supply as there have been a trouble.

Overload 16 O ‘The position driver was used continuously with | [ Check if the motor connection cables U,V,W are not
Protection load over the rated current value. " disconnected.

O Pecrease the gain.

[0 Make the acceleration/decsleration time jonger or decrease the
load. .

O Increase the capacity for the motor and the position driver.

Detector Error 17 O3 Hardware ertor of the power supply dctector O Tum the power supply off and turm it on again.
: was detected.
Excessive- 24 O Position deviation pulse exceeds the allowable { T Input operation command-to check if the motor rotates.
posi.rin_n range set by the parameter No. 23 (Position OO Check the output torque with the torque monitor, and check if the
dcvmll(_)n error {imit). output lorque is not saturated.
prolection O Set the user parameter No. 06 "Torque limit” to the maximum
" value,
- Check the gain adjustment according to the adjusting method.

[ Ifthere is no problem for the above points, make the
acceleration/deceleration time longer and reduce the speed with
lighter load.

Deviation 29 | O The position deviation pulse is 27'=134217728 | [J Check the same inthe above.

Counter ar above. i

Overflow

Overspeed 26 0 Meotor speed exceeded the ovcrspccd level set - |' O Check if the speed data contents are too large,

Protection by the sysiem parameier. O Check if overshoo! when ferating was gt dt of
) ) the: gain adjusiment failure. )

Drive Inhibit 38 On trips if both CW and CCW drive inhibit O] Check if thexe.are no errars for switches of CW and CCW diive

Iaput Protection inputs are turned off, judging it as an emor. - inhibit inputs, the electric wire and the power supply.

T Specificaily, check for the delay of starting the control stgual
power supply {12 -24VDC).

O Set the user parameter Mo, 01 "Rise delay™ time large.

] Check the setting of the imit input logic.

Encoder 21 (m} 'l‘rip‘is made if the encoder connection ercor 1 Check the connection between the position driver and the
Connection Error was found after turning the power supply on. encoder, connection error and the connection state of the
(Normal receiving is not conducted at all.) connector SIG.
: (3 Check the power supply-vollage (5 = 5%) on the encoder side.
O To return, reset the power supply.
Encoder 22 8 Trip is made if the encoder coineclion eror 3 Check the congection between the position driver and the
Comunmication was found after tuming the power supply on encoder, connection error and the connection stale of the
Esror such as breaking of the wire, etc. cennector SIG.
3 Check the power supply voliage {5V + 5%) on the encoder side.
O To retum, reset the power supply.
EEPROM Error 36 {1 Error will be generated by having an error such | (1 Reset all parameters, and write in EEPROM.
Protection as data breakage when reading data from :
EEPROM at the pawer supply inpul.
Origin Return 51 3 Abnommal limit signal was input during the D Check if there are no erors for switches of CW and CCW drive
Error origin return operation or it is not servo-on. inhibit inputs, the elecitic wire and the power supply.
: [ Check if the motor is servo-on.
O Check the setling of the limit input logic.
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Protection Error Contents Solution
- Function No. )
Speed, . 52 O Speed data or acceleration data of the O Check the setting of the speed dala and the acceleration data.
Acceleration command to be operated are not set.
Undefined Error )
Emergency Stop 53 O Trip is made if the emergency stop input is O Check if there are sio ervors for switches of the emergency stop
Input Error' turned off, judging it as an error. " input, the electric wire and the power supply.
O Specifically, check for the delay of starting the control signal
power supply (12-24VDC) compared to that of the position
driver. .
O Check the setting of logic of the emergency stop inpu
T} To return, input the reset command or reset the power supply.
(Select with parameter: Note 5)
Step Data 54 O Step data of the step command to be operated | {J Check the setting of the step data.
Undefined Error is not set. ' )
Hardware Limit 55 B Trip is made when the motor operation O Check if CW, CCW drive inhibit input is wired reversely.
Input Error direction limit is jnputted after finishing the [1 Check if there are no ervors for switches of CW and CCW drive
origin return and the prescat position cannot be inhibit inputs, the clectric wire and the power supply.
held. o 3 Check the setting of the Jimit input logic.
Software Limit 56 | O Trip is made if the motor position exceeds the | O Check the step data and the operation sequence.
Emor software limil setting range after finishing the O Check the software limit range.
arigin return. ‘ .
Present Position 57 O Trip is rande if the motor position exceeds the | [ Check the step data and the operation sequence.
Overilow Exror range of -1073741824 - 1073741823 after
finishing the erigin retum.  (Note 6)
System.Eno: 98 O Trip is made if the self-diagnostic functionof | U] Turs the power supply off once, and turn it on again. I trip is
Protection inner sy judpes that there may be a still made with indication shown in the lefi, thers may have been
CPU Emor 20 possibility of some emor. : a trouble. .
Protection . - Immediately cut the power supply.
Other Enor . 99
Protection )
Notel) To return from the trip state, it is possible by turning the power supply off, removing the cause, and then

Note 2)
Note 3)

Note 4)
Note 5)

Note 6)

turning it on again, or by inputting the reset command. (Position driver control state will be shifted to
the reset state. Refer to section 12-3 "Position driver state transition" (Page 42). - However, when
protection functions indicated below are operated, it cannot be cleared by the reset command.

- Encoder connection error  * Encoder communication error  * Emergency stop input error (Note 5)-
- System error protection - CPU error protection * Other error protection
In these cases, reset by turning the power supply on again.

In case that EEPROM parameter erxor protection is operated, turn the power supply on again, check on
all parameters and reset, ' :

Overload protection can be rcturned by executing the reset command 10 seconds after the alarm
generated. ' ‘

If the parameter is changed during generating the undervoltage protection, note that the parameter
becomes inactive after cutting the power supply as the parameter is not stored in EEPROM, requiring
notice. - _ '

If emergency stop etror (53) is generated, it can be returned only by resetting the power supply under the
initial setting state. 'To return with the reset command, it is necessary to change NC parameter. (Refer
to section 10-2-4 "NC data" (Page 33).)

By setting the dption function for NC parameter, it is possible to make the Present position overflow

error (57) inactive. (Refer to section 10-2-4 "NC data" (Page 33).)
In case of making the Present position overflow error inactive, absolute position transfer cannot be used

with the step command.
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8 Operation

8-1 Inspection before operation

(1) Is wiring made correctly?
Are there any error connections and caulking loosening for terminals R,S,T of the power supply

input and terminals U, V, W, @ of the motor output?
(2) Is the input power supply correct as the rating?
(3) Are there any positions with short-circuit due to the electric wire chips, etc.?
: (4) Are screws and termmals not loosened? Ate connectors inserted securely‘?

(5) Are motor connection cables not short-circuited or grounded?
8-2 Trial operation

(1) Perform the following operatlons for the safety.
Set the motor under unloaded condition (Nothing is connected to the shaft.).
If rapid accelerating/decelerating operanon is performed it is dangerous that the motor moves because of
the reaction. Be sure to fix it.

(2) In case of using a motor with a brake, be sure to releasc the brake.

(3) Set the polarity of signals- connected to the connector I/F input mgnal pins and switches as shown
- in Fig. 8-1, and apply control signal power supply (DC12 24V)

(4) Turn the power supply on for the position driver.
LED on the front panel displays any of the followmg accordmg to the setting value for parameter .
No. 01 "LED initial state.”

P - .+ =+ - Position deviation
r {J * =+ * Motorspeed
r ‘ D * * * = Torque output
Id ! e e e - IDNo " For parameters, refer to section 10-3 "Details of
’ Servo Parameters (User parameters) " (Page
= -« + + Present position 35), anc} sectio_n 13-3-1 "Monitor mode" (Page 60)
. d - for details of display confents. .
I~ 0-R * + » * Ipputjoutputsignal ' '
El‘l"."— = = + * Error No.
U - ”]D -+ = = * Parameter useﬁ by manufacturer

At the time, if there is an error in the position driver, the error code will be displayed, flashing LED.

Err5d

In this case, provide suitable correctmn after cutting the power supply, and then tum the power supply '
on again.

(5) Input servo-on signal. It will become motor drive available state.

(6)- For the motor operation, refer to section 12-2 "Initial setting of NC pararneter“ (Page 41) to set NC
parameters and drive the motor.

(7) Try parameter change and gain adjustment-.
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+COM
ENG
STB
SVON
Voo GWL
12V - 24V CCWL

Fig. 8-1 Connecto-r I/F connection example
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9 Adjustment :
9-1  Confirmation of rotary encoder voltage

@ This driver has built-in power supply for rotary encoder. To operate the rotary encoder
normally, the power supply voltage needs to be in the range of 5V = 5%.

. If the cable for the rotary encoder connection is too long, it may not be in the above range
because of the voltage drop. ‘Take measurement of the rotary encoder voltage near the
motor (Between 13 pin (+5V) and 14 pin (0V) of relay connector for the encoder, or
between H terminal (+5V) and G terminal (0V) of canon plug / Fig. 6-3 Wiring example to
comnector SIG - Page 13) and confirm if it is in the range of 4.75V - 5.25V. . IF it is under
4.75V, see section 6-1-3 "ermg to Connector SIG" (Page 12) and make double wiring for the

rotary encoder.

9-2  Gain adjustment 7

Although MSS*XP Series has automatic gain tuning function. However, readjustment
may be necessary in case that adjustment cannot be done finely even with this function due to
restrictions such as loading conditions, etc., unfavorable phenomena such as vibration and
noise generated when stopping and operating, or optimum response and stability are desired to
meet the load respectively. In these cases, readjust according to section 9 2-1 "Gain

adjustment principle” (Page 29).

W MSS*XP Series is of d1g1ta1 AC servo structure. However for the adjustment method of
servo gain, it is designed to be able to use experience on the adjustment of the conventional
analog servo driver.  Fig. 9-1 shows an image of equlvalently—convemng the MSS*XP
Series servo control section to the conventmnal analog servo method.

G1: Position loop gam (Parameter No.2Z)
G2: Speed loop gain (Parameter No.03) -
G3: Speed loop integration time constant  (Parameter No.04)
G4: Speed feed forward (l’arameter No.21)
Speed feed forward signal
- Speed chunge, .
amplification G4
Pulse row command
{ 1 caleylation) + ll’ — - + s Torque command
Division  [——; 'osition eor Speed erzor amplifier - Torque
—_— - Deviation L] i g
' v | Mliptee | et coumer | amplfir =0 T poptousige) ™ e [P
Soocd ——] Rotary cocodor siznal (A.B)
detection f— multiplication —

. *One rotation with 10000-pulse input.

Fig. 9-1 Equivalence block diagram
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9.2-1 Gain adjustment principle

(1) Set speed feed forward to the minimum value (0%) with the user parameter No. 21,
referring to section 10-1-2 "Servo parameters” (Page 31) and section 11 "Communication
Function” (Page 39). - ' : '

(2) Then, set speed loop gain within the range of not causing oscillation as much as possible
with the user parameter No. 03. , - ‘

(3) Then, set position loop gain within the range of not causing oscillation as much as
possible with the user parameter No. 20. '

(4) Then, set speed loop integration time constant as small as possible with the user
parameter No. 04 as needed. With smaller value, speed to make deviation when
positioning to O will be faster. S ‘ .

(5) Finally, only in case that extremely faster response speed is desired, gradually increase
speed feed forward gain with the user parameter No.21. However, if it is too large,
speed overshoot will be increased.

Setting example of gain) In case of having relatively high stiffness such as for ball screw,
Position loop gain: ' 100-200 :
Speed loop gain: _ 150-300
Speed integration time copstant:  20-50

9.2-2 Notiées in gain adjustment

(1) Optimum value for gain setting is widely varied according to the load. When the
loading condition is changed greatly, readjustment is necessary.

. (2) When using speed loop integration time constant at the maximum value (1000ms.), it may
not enter in the positioning finish range set by the user parameter No. 22 and positioning
finish signal (COIN) may not be output. Normally, it should be "100ms." or under.

(3) If the setting is raised excessively during the gain adjustment, oscillation state may occur.
At the time, immediately lower the gain setting to stop the oscillation. If the oscillation
does not stop in any way, turn the power supply off once to turn the servo-on command
off, turn the power supply on again, lower the gain setting and resume from the
beginning. : : '
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10  Parameter
10-1 Summary of parameter

MSS*XP Series has the servo parameters for adjusting and setting properties and
functions, and NC parameters for storing position information for positioning, speed

information and acceleration/deceleration time.
When performing the setting change and the conterits check of these parameters, use a

console (option) or marketed personal computers. For the console, the parameters which can
be set are partly restricted. -

10-1-1 NC parameter

(1) There are four kinds of NC parameters in the following:
@ Step data storing positioning information for step operation
@ Speed data storing step operation speed, jog speed and origin return speed
® Offset data storing origin offset and software limit
@ NC data storing other acceleration/deceleration time, operation direction, etc.

(2) For details of NC paramcters; refer to section 10-2 "Details of NC Parameters” (Pa'ge 32).
~ For initial setting method of NC parameters, refer to section 12-2 "Initial setting of NC
parameter” (page 41). - ' ' S '
(3) In case of setting each parameter with PANATERM for MSS*XP, refer to the attached

instruction manual for PANATERM.
When setting each parameter with a console, refer to section 14 "Console operation" (Page

74).
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10-1-2  Servo parameters

(1) There are two kinds of servo parameters in the followmg
‘@ User parameters set and changed by users.
@ System parameters which can be referred to but cannot be set and changed by users.
Among servo parameters, part of parameters such as gain can be set by a console.
However, to set all parameters, PANATERM for MSS*XP must be used with the front
panel or marketed personal computers. '

(2) A list of servo parameters is shown below. For details of individual parameters, refer (o
section 10-3 "Details of Servo Parameters (User parameters) " (Page 35).

Type Parameters Parameters name - Range Standard Console edit
No. ] delivery setting
00 Name of axis 0-31 [1]
. 01 LED initial display 0-7 1
03 Speed loop gain - 125 -3500 100 [©]
04 * | ‘Speed loop integration time constant 1 - 1000 50 ©
05 Speed detection filter 0-4 4 &
06 Torque limit setting 0 -400 *
08 Speed monitor gain (selection) 0-1 0
09 Inactive drive inhibit input 0-1 0
0A Sequence at drive inhibit input 0-1 0
10 | Starinp delay time 0 - 600 0 ©
2 20. Position loop gain 0- 1000 . ]
5 21 Speed feed forward 0-100 0 ©
E 22 Positioning finish range 0 - 32766 10 Q
& 23 Position error limit 1- 32766 30000
a 24 Cancel of position error limit 0-1 0 .
. 2A Torque filter time constant 0-2500 0 ©
2B Feed forward filter time constant 0- 6400 0 ©
30 2nd speed loop gain 25 - 3500 0
31 2nd speed loop integration time constant | 1- 1600 0
32 2nd position Joop gain 10 - 1000 . 0
33 2nd gain operation selting 0-1 0
34 2nd gain switching delay time (} - 16000 0
38 Speed monitor signal selection 0-1 0
3D Sequence at alarm- Q-3 0
3E Sequence at servo-off 0-7 10
| 0o Motor poles [} This parameter is determined by the
2 01 Encoder pulse number . manufacturer depending on the specifications of
B 02 /T ratio applied motor, mode type of the position driver,
E, 05 Over speed level ; efe.
g 06 Meax. torque selting {7 Setting values for these parameters cannot be
B8 07 Overload time constant changed.
© 08 Overload Jevel

Note 1) "Standard delivery setting" may be different from the values shown in the above depending on the
applied motor. ' o

Note 2) Delivery setting of parameters with * mark is different for each machine type.

Note 3) Note that some parts such as parameter No., sefting range, and setting contents are different from those
of the conventional type "MSS*EP" series. :
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10-2 Details of NC Parameters
10-2-1 Step data

Positioning data when executing step command is defined. Refer to the followmg table
for point No. 1 - 28 and setting contents.
When the positioning is conducted with undcﬂned step data, step data undefined error

(54) will be generated.

Ttem Setting range Contenls
Position data ~1073741824 - 1073741823 (pulse) [ Coordinate data for positioning is inputled.
Speed selection No. 1-10 : . [ Speed selection No. for positioning speed is st by speed data.
Positioning mode | ABSANC [0 Positioning method is designated. Designation of ABS (Absolute
position) and INC (Relative position)

Note) The positioning mode will be inactive when using it with NC parameter option setiing of "only using
relative transfer.” (it will always be a relative position command.)

10-2-2 Speed data

When each corresponding command is exccuted under undefined state for the speed data,
Speed/acceleration undefined error (52) will be generated.

Item Setting range : Contents
Origin return speed  ~ § 5-500 (pps) : UJ Molor speed when origin-returning is determined. Speed
‘ detecting Z-phase is fixed to 5 kpps. '
Step speed 1-10 . . {1 Motor operation speed designated by the speed selection No in the
step data is determined.

[J 1t is possible to memorize 10 speeds.

‘ Jog speed (low speed) . [J Speed of jog low-speed operation is determined.

Jog speed (high speed) i 1 O $peed of jog high-speed operation is determined.

10-2-3 Offset data

Tiem ' Setting range , Contents
Origin offset - 1673741824 - 1073741823 O Origin offsel is inputted by transfer amount from the machine
(pulse) origin position.  For delails, refer to section 12-8-1 "Origin return

offset function” (Page 56).

0 When finishing the origin retumn, to move the motor automatically
from the machine origin position to the origin offset position, it is
set with option setting for NC parameter "Operation selection at
otigin retum finish." For the'motor operation, refer 1o section 12-
8-1 "Origin return offset function” (Page 56) and for setling
methad, refer to section 10-2-4 "NC data * (Page 33).

[ This parameter will be active afler reseiting the power supply.

+direction software ¢ - 1073741823 {pulsc) O Max. transfer amount of + and - directions are sel.
limit 3 When finishing the otigin relurn, if it exceeds the software limit at
-direction software limit | -1073741824 - O {pulse) ' the-motor operation, Software limit error (56) wilt be generated.

[ Whest the software limit value is 0, software limit for the direction
becomes inactive.
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10-2-4 NC data

ftem Selting range Contents
Step operation 10 - 16000 (ms) O Acceleration/deceleration time for the step operalion is sel.

acceleration lime

[ Arrival time up to 500kpps is set.

[ When performing step operation without setting this parameter,
Speed/overspeed undefined error (52) will be generated,’

log operation 10 -10000 (ms) 0O Acceleration/deceleration time for the og operation is set.  For
acceleration time : functions and setting melhods, comply with "Step operation
) . acceleration fime” described in the above.

Origin return 10 - 10000 (ms) ] Acceleration/deceleration time for the origin retumn operalion is

acceleration time-

set. For functions and setting methods, comply with "Step
operation acceleration time" described in the above.

Jog operation direction | 0-1 [T Jog operation direction is set. For details, refer to section 12-2
“Initial setting of NC parameter” (Page 41).

"Origin teturn direction | 0-1 O Origin return operation direction isset. For delails, refer 1o
section 12-2 "Initial setting of NC parameter” (Page 41).

Pulse output direction | 0-1 [ MSS*XP coordinate system direction s set. For details, refer to

setting section 12-2 "Initial setting of NC parameler” (Page 41)

Teaching transfer 0-32767 [ When teaching position data using the front panel or a console,

amount setting pulse number which will be transferred by pressmg the jog key for
a moment will be set.

S-form 0-10 1 5-form acceleration/deceleration is set. -

accelerauonldeoelera— ‘ When 0 or 10 is set, it will move with linear

tion setting acceferation/deceleration.
For S-form acceleration/deceleration, refer to section 12-7 "S-me
accelcralion/dwc]erahon function” {page 55).

Input logic setling 0 - 8063 - [ Input signal logic can be inverted. Refer to Fig. 10-3 "Input logic

: setting”, : '
Option selling 0-123 I Special functions for the position driver are set.  Contents to be

set is as follows:

@ Selection of position finish output (COIN) and decelerating
output (DCLON})

@ Operation selection after the origin return finish

@ Resetting method selection when emergency stop error (53) 1s
generated, .
" (Power supply reset, reset command)

@ Pesitioning method selection (Selection of active or inactive
for present position overflow error},

® Control state selection at servo-off input
® Torque oulput selection at limit signal inpat
[ For setting method, refer 1o Fig. 10-2 Option setting.

[ For details of @, refer 1o section 12-8-1 "Origin retum offset
~function" (Page 56) )

I:I For details of @, refer to section 12-8-2 "Positioning method
selection” (page 56).

[ For details of ®, refer to section 12-8-3 "Control slate selection at
servo-off* (Page 57).

1 For details of @, refer 1o section 12-8-4 "Torque cmlput selection
at Timit signal input” (Page 57).

[ This parameter hecomes active after resetting the power supply.
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(1) Input logic setting
bit 15 1413 12 11 10 9 8 T 6 5 4 3 2 1 0
' 16| ps | P4 | P2 [P AR

— ] i 1 I
c—1|3MG| l SVON| | n
STB CCWL
EMG " ORGL

Notel) C-EMG:Console emergency stop switch
Note2) For input logic setting, contents in the above figure are set in decimal number.

Seiting example 1) For inverting only EMG logic, set - 2°=32
Setting example 2)  For inverting EMG and CWL, or CCWL logic, set
2+2+2°=32+2+1=35

Fig. 10-1 Input logic setting

(2) Option setting _ _
bit 15 14 1371211 109 8 7 6 5 4 3 2 1 0
/1/e|0|0|a] o]0

@ Output signal selection
0:Decelerating output (DCLON) is used.
1:Positioning finish signal (COIN) is used.

@ Operation selection after the origin return finish
0:Stop at the machine origin position.
1:Automatically move to the offset position.

@ Reset method selection at the emergency stop
0:Return with the power supply reset ‘
1:Return with the power supply reset or reset conumand

@ Positioning method selection’
0:Absolute transfer and relative transfer are used. ~ (Present position overflow error active)
1:0nly relative transferis used.  (Present position overflow error inactive)

(® Control state selection at the servo-off
_0:Normally reset state at the servo-off. -
1:Hold the present state at the servo-off.

®  Torque output selection at the limit input
0:Inhibit torque output in the limit input direction. _
* 1:Allow inhibit torque output in the limit input direction, and only inhibit pulse output

Notel) For setting input logic, set the contents in the above figure in decimal number.
Note2) This parameter becomes active after resetting the power supply.

Setting example) For use of COIN, return with reset command for emergency stop error and torque
output at the limit input, .
26 + 2% + 20 =64+8+1=73 and set 73

Fig. 10-2 Optionsetfing

No. SR — DSV7896 - 34 -
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10-3 Details of Serve Parameters (User parameters)

No. Parameter

' Setting
* fange

Function- Contenls

00 Namv; of Axis

0-31

1 In case of using multiple axis, when referring lo or seiting of parameter and
monitoring the control condition by a personal computer, it is used 1o identify
to which axis the personal computer does access.  Also, it is used for ID
indication on the front panel. : ;

] When this parameter is "0," selting of rotary switch on the front panel becomes
active. ‘ ' :

3 Sefting value of this iJammeier does ot affect any servo operation.

01 } LED Initial Display

T For details of contents to be displayed, refer to section 13-3-1 "Monitor mode”

O On the initial state when tumning on the power supply, etc., select from the
following methods for data 1o be displayed at 7 segment LED. '

0: Displays the reserved pulse amount of position deviation counter.
1: Displays the motor speed with polarity. i

2: Displays the motor torgue with polarity.

3: Displays the driver ID No.

4; Displays the present position,

5: Pisplays the I/O state.

6: Displays the latest error conlents .

7 Displays the parameter used by the manufacturer.

(Page 60) -
Notel) If the polarity to display value data is +, + sign will not be displayed.

Note2) I an error is generaled when turning the power supply on, the generated
error contents will be displayed with flashing regardess of this parameter.

03 | Speed Loop Gain

25 - 3500

{J Itis proportional gain of the speed loop. By making this setting value larger,
the gain will be increased.
O Optimum value for speed loop gain differs depending on the load inertia and
- the type of the motor.

04 | Speed Loop Integration
Time. Constant

1- 1000

1 It is integration time constant of the speed amplifier. By making this setting
. value smaller, this will be integrated faster.

Note) - If integration fime constant is set to the maximum valae (1000} of the
setling range, integration lime constant will be infinite (No integration).

05 | Speed Detection Filter

0-4

O Select the kind (Time constant) of digital filter for the speed detection signal

06 | Torque Limit Setting

0-400

1 On the normal specifications of position driver, approk. thres tisnes of the

‘rated torque is allowed as the maximum torque if it is for a moment. If there’
is a possibility that this 3 times torque mode generates a problem for intensity
of the motor load (machine), the maximum torque can be Timited with selting
of this parameter.

[0 For setting value, provide % value against the rated torgue (100%).

Ex.) If setting value is 200, .

2009% (2 times) allowable output of the rated torque
Note) This parameter cannot be set with value which exceeds the setting value -
- with system parameter No. 06 {(Maximum oulput torque selting) at the

time of delivery. H set with value which exceeds the maximum output
torque setting value, it will be antomatically cotrected to the settitig value

of the maximumn ouiput torque.’
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No.

Parameter

Seiting

range

Function Contents

08

Speed Monitor Gain
(Selection)

0-1

Approx.

O Select a full scale value of signal to be outputied to speed monitor signal (CN
J/F 16 pia). B
Value Motor speed . . Position deviation®

0 Approx. 680 (kpps) " 255(m)

1 Approx. 2730 (kpps) 32767 (p)

{1 The following figure shows the relatioriship between motor speed/position
deviation and monitor voliage.

Speed monitor voltage

680 2730
500 Motor speed (kpps)

Speed monitor voltage

8.2v

i
1
1
L3
[}
1

755 2767 b

Position deviation (F)

[l For each monitor signal, select with parameter No, 3B,

09

Inactive Drive Inhibit Input

0-1

O By setting 1his parameter as "1," CW drive inhibit input (CWLYCCW drive
inhibit input (CCWL) will be ignored and operated, judging it not in the drive
inhibit state. :

Note) If this parameter is set with "0" and CW drive inhbibit input (CWL) is

opened, the motor will not be operated in the direction. When finishing
the origin return, torque in the operation direction will not be generated,
having Hardware limit input ervor (55) at the origin retum finish. Itis
same when CCW drive inhibit input (CCWL) is opened. ‘

Also, both CWL and CCWL are opened, the motor will be stopped by
activaling the protection function of the position driver by drive lahibit
input error.. ) ) ' ]

0A

Sequence at Drive Inhibit
Input

0-1

0 When decreasing speed in case of operating CW drive inhibit input (CWL)or
CCW drive inhibit input (CCWL), select with this parameter as follows -
whether dynamic brake should be operated or net.

"™ Stop by aciivating the dynamic brake.
"1": Free run stop without activating the dynamic brake.

10

Startup Delay Time

¢ - 600

[1 Set the titme until the startup of the position driver.

0O In case that startup of external 24V power supply is slower than that of the
position driver, it will be set to delay the startup time for the position driver,

Unit: (100ms.)
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No.

Parameter

‘ Setting
range

Function® Contents

20

Position Loop Gain

0 - 1000

B Set position gain.
Unit of the setting value is (1/5).

[0J By making the seiting value larger, the position gain and the servo stiffness
(Typical hardness at servo locking) will be increased.

Note) Note that too large selting may cause an oscillation.

21

Speed Feed Forward

ox high speed response is especially necessary, speed feed forward function can

be added with position driver.

0 With this parameter, set the feed forward volume in the rate (%) against the
command volume. :

Note)} If the speed feed forward volume is set excessively, unstable situation will
be increased and oscillation will be generated. 'We recommend you to set
this parameter to "0" unless you need especially high speed response.

If this parameter is set other than "0," set parameter 2B "Feed forward
filter time constant" with 200 or more. ' )

22

Posi!ioning End Range

0-32766

1 Set the deteclion level when judging the positioning end with the number of
pulse, ’

[J When the number of reserved pulse for the deviation counter is within +
(seiting value), judge that the positioning is completed and output (Output
transistor is on.) the positioning end signal (COIN).

Nole) After feed back pulse of the rotary encoder is increased by 4 times, it is

" inputted to the deviation counter and the positioning end range is
converled into the motor rotation angle as follows:

Positioning end range

Setliﬂg value =
4 x Pulse number of rotary encoder

Position Error Limit

1-32766 -

O Set the detection level when judging the position deviation exces_sively with-
the number of the reserved pulse in the deviation counter.

O - Calculate the setting value with the following formula.

Judging level of position error (pulse)

Setting value =
16 .

[0 When the number of reserved puise for the deviation counter exceeds the
judgment level indicated with the above setling value, the motor wilt be
stopped by activaling the protection function of the position driver, judging it
as error condition.

24

Cancel of Position Error
Limit

3 With this parameler, the protective function of the position error limit can be
inactive. : .

[0 By setting this parameter 25 "1," detection of the position error limnit will be
stopped and the opetation will be continued even with exceeding deviation
counter, not taking it as error condition.

Torque Filter (Time
Constant)

0 - 2500

[ Set time constant of the torque filter.
By making the setting larger, lime constant will be increased.

ca

‘When changing this parameter, set parameter 035 "Speed deteclion filter"
with 0. :
Unit: (10 £ 5)

2B

Feed Forward Filter Time
Constant -

0.~ 6400

O Set time constant of the feed forward filter.

O If parameter 21 "Speed feed forward" is set other than "0," make this _
parameter 200 or more.

O By making the setting larger, time constant wili be increased.

Unit: (10 1 5)
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No. Parameter Setting Function-Contenls
range _
30 | Znd Speed Loop Gain 25-3500 O This is proportional gain of speed loop. By making this setting value larger,
C - ‘ the gain will be increased.
(3 Optimum value of the speed loop gain differs depending on the load inertia
and the motor type.
O Switching setting to 2nd gain is performed with parameter No. 33 2nd gain
operation setting.
31 | 2nd Speed Loop Integration | & - 1000 ] ‘This is integration time conslant of speed amplifier. By making it smaller, it
Time Constant will be integrated faster. :
Note) If integration time constant is set to the maximum value (1000) of the
setting range, it will be infinite (No integration).
O Switching setting fo 2nd gain is performed with parameter No. 33 2Znd gain
operation setting.
32 | 2nd Pesition Loop Gain 0- 1000 O Set position gain.
Unit of the setting value is (1/s).
O By making the setting value larger, the position gain and the sexvo suf[ness
(Typical hardness at servo locking) will be increased.
Note) Note thal foo large setting may cause an oscillation.
O Switching setling to 2nd gain is pérformed with parameter No. 33 2nd gain
gperation setting.
33 | 2nd Gain Operation Setting { 0-1 [ Set switching mode for 2nd gain seiting from parameter No, 30-32.
0: No switching to 2nd gain.
. 1: Automatic switching to 2nd gain. .
34 | 2nd Gain Switching Delay 0 - 16000 [3 Set delay time unti} switching to Znd gain in case of sefling "1" with parameter
Time No.33. This will be set with the delay time afier finishing the command
pulse generation,
Unit: (2.0 ms)
3B | Speed Monitor Signal 0-1 | O Select a signal to be outputted to the speed monitor signal (CN I/F 16 pin).
Selection 0: Motor speed
1: Position deviation
[ For scale of each monitor, select with parameter No. 08.
3D | Sequence at Alarm 0-17 I Set the control pattern to stop the motor when an alarm is generated.
Value Operation in decelerating Operéﬁon afler stopping
0 DB ON DB _ON
1 Free run DB_ON
2 DB ON Free run
3 Free run Free run
DB: Dynamic brake
3E | Sequence at servo-off 0-145 {1 Set the operation pattern at servo-off.

Value Operation in Operation after Deviation counter
decelerating stopping
0 DB ON- DB ON- clear
1 Free run DB _ON clear
2 DB ON Free run clear
3 Free run Free run clear
4 DB ON DB ON hold
5 : Free run DB ON hold
6 DB ON Free run hold
7 free run Free mn hold

DB: Dynamic brake
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- 11  Communication Function

MSS*XP Series position driver has a function of performing serial communication with
marketed personal computers via RS$-232C. 'With this function, a personal computer can be
used as a console.© By using a personal computer as a console, various pa.ramctcrs of the
position driver and monitoring of the control state can be performed by using a monitor on the
personal computer.

-11-1 . Construction units and software
11-1-1 Construction umts

(1) Corresponding hardware
Operation by the following units is confirmed with automatic machine type recognition in
the software.
@ IBM PC/AT or their compatlble machines
@ DOS/V machine :
® NEC personal corputers, PC-98 series or their compatible machines

Ex) PC-9801NS/R - NS/T*NA/C*NA, etc.

(2) Corresponding OS
it is confirmed by the following versions of 0S whlch correspouds to the above
hardware. :
® IBM PC/AT machine:
MS-DOS 6.2 (J)
@ DOS/V machine
MS-DOS6.2/V
® In case of using PC98 series
' Prepare MS-DOS ver. 3.0 or upper by customers. Incorporate RS-232C control file

"RSDRV. SYS" into MS-DOS as the device driver. :
Note) When using hardware or OS other than the above, check for it by customers

11-1-2 Software for communication conirol PANATERM)

Prepare PANATERM (option) for MSS*XP. - '
For the operation method refer to "PANATERM Instruction Manual" attached to

PANATERM.

M As an option, a cable to connect connector for position driver front panel sectlon with
connector for RS-232C of personal computer is prepared.

Note) As it is different from that of MSD series (MSD*X MSD*Y MSD*EX), prepate
another one.
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12 Operation
12-1 Summary of Functions

* The position driver performs communication with sequencer I/O by using I/O of
connector I/F for executing positioning operation, origin return operation, etc.
Operation command will be assigned by using point assign input (P1IN-P16IN) signal.
For the relationship of the point assign input and the operation command, refer to the
following table. For executing the command, command type is determined by P1IN - P16IN
and then strobe signal is input. '

Point No. Pi6IN | PSIN | PAIN | PZIN | P1IN : _ Contents
0 (O0H) H H H H ! H | Resetcommand
1 (01H) H H H H L Transfer io siep data 1
2 (02H) H - H. H L H | Transfer to step data 2
3(03H) - H H H L L Transfer to step data 3
4 (04H) H H L - H B Transfer to step data4 -
5 (05H) H H L H L Transfer to step data 5
6 (D6H) H H L L H | Transfer to step data 6
7 {07TH) H H L L L Transfer to step data 7
8 (08H) - H L H H H Transfer to step data 8
9 (09H) H L.] H H L | Transfer to step data 9
10 (0AH) H L H L H Transfer to step data 10
27 (1BH) L L H L L ‘Transfer to step data 27
280(1cH) | L L L H H | Transfer to step data 28
29 (1DH) L L L H 1. | High-speed jog operation (-direction)*
30 (1EH) L L L L H | High-speed jog operation (+direction)*
31 (1FH) L L L L L | Origin return command

H indicates contact point opén state {0), and L indicates contact point close state (1)

*Jog operation direction can be inverted by parameter.

 Setting example) If PSIN, P1IN sigpals are in contact <point close state (1), and other signals
are in contact point open state: R
23 +2° = 8+1 = 9, indicating point 9 (09H).
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12-2 Initial setting of NC paramefer

Before setting various parameters and doing operations, perform the following setting:

W

@

Setting of MSS*XP coordinate system .
Decide which side of the motor shaft should be rotated in + direction. The coordinate

- system used by MSS*XP is set by the parameter "Pulse output direction setting."

With parameter 0, + direction is defined as CCW and - direction is defined as CW.
With parameter 1, + direction is defined as CW and - direction is defined as CCW.

. Since this parameter becomes active after resetting the power supply and reset the power

supply once after setting this parameter.

Setting of jog operation direction ,
Jog operation direction is set by the parameter "Jog operation direction.”

With ﬁarameter 0, jog operation is performed in + direction by <key, and in - direction by —key.

With parameter 1, jog operation isperformed in - direction by +key, and in + direction by —key.

Set jog acceleration/speed, and confirm that jog operation directions are correct by using a

~ console or 1/O.

()

4

. sensor rushes in the end.) ,

Setting of origin return direction

Origin return direction is set by parameter "Origin return operation direction.”

With parameter 0, origin return is performed in + direction, and with parameter 1, origin
return is performed in - direction. ~ (Indicating the direction to which the origin vicinity
Set acceleration/speed of the origin return, and confirm that origin return direction and
origin return position are correct. :

Setting and confirmation of step operation
After confirming that the above settings are all correct, input step data of the step
operation, set acceleration/speed and then, confirm the step operation.
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12-3 Position driver state transition

. For this position driver, executable command types are different according to the
following three control states:
@ Resct stafe
(state where the present position when turning the power supply on is pot determined.)
@ Normal state
(state where the present position after finishing origin return is held.)
® Alarm state
(stal:e where alarm is generated and protectmn function of the position driver is operated.)

Power supply ON

L J Reset slale '

Executable command:Jog, origin return, reset command
- Servo alarm output transistor is ON-state.

Alarm generated

* Present position ontput is O (00H). - Reset command
@ Alarm state
Executable command: Resei command
Origin return finish Reset command * Driver is in trip-state.
. ' - Servo alarm output trensistor is in OFF-slate
* Present position output is 0 (00H).
@ Normal state

Executable command: Step, jog, origin relurn, reset command
* Servo alarm outpnt transistor is in ON state.
* Present posmon output ‘after finishing the origin retum is 31(1FH). Alarm generated
Step No. is oniputied after executing the step operation.

Fig. 12-1 Position driver state transition
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Driver power
supply input
Point assign input
5-bit Origin return input . .
{Sequencer ~*Driver) >< 31 (1FH) - Point 1 (01H)
L. Contact Contact
Strobe signal input - point close —— point close }
(51B) Contact point oper state l state | Contactpoint | © o000 | Contact point open slate
(Sequencer —>Driver) ' open state
Emergency stop, | Contact point close state ‘ )
CW/CCW drive inhibit input + Emergency stop and CW/CCW drive inhibit input should be powered before tuming the power
. the dri . ' : :
(Sequencer —>Driver) supply of Ve driver on
Servo-ON input (SVON)
{Sequencer —*Driver) Contact | Contact point close state
point open;
state
Servo alarm output (ALM) _
(Driver —*Sequencer) Traosistor ON
. [
Motor oper.anon _s:ale oulput (BUSY) _ r Fransistor OFF | Transistor | Transistor OFF ‘
{Driver —Sequencer) - | TFransistor ON ON Transistor ON
| 1 | {
Posilioqing ﬁl‘liSh state qutput (COIN} ! Transistor OFF ll Transisior I Transistor OFF i[ :
{Driver —*Sequernicer) | “Transistor ON I " ON h - 7 n Transistor ON
o | I !
5 . : . | i ! Transistor ON
ecelerating output (DCLON) | Transistor OFF ] | I " i H
{Driver —*Sequencer) } ] ; !
. I | i . . E
. L ! _ 1 1 1
Pres-ent position output 1 Initial state output i . Origin return finish Point 1 afrival
{Driver —Sequencer) | 0(00H) ! /N 31 (1FH) | 1 (01H)
1 } ) +
4P 1 1 L 1
10 | Transistar ! i 1
Max. Parameter 1043 sec. | ON | | I
l I l 1
I o 1 |
. | B | I
Motor operation ! : I !

Origin return operation

Step operation

* Signal timing of servo driver input side circuit

Fig. 12-2 Sequéhce at power supply input

- Note) - For the time until the startup of the position driver after turning the power supply on, it
is possible to adjust with servo parameter No. 10 "Startup delay time." (Refer to
section 10-3 "Details of Servo Parameters (User parameters) " (Page 35).)
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12-4-1 Electromagnetic brake release timing

In case of using the motor with an electromagnetlc brake for Z-axis elevatmg (vertical)
operation, etc., release the brake under the following timing (=powered).

. Release the brake after turning the power supply of the driver on, passing servo parameter
No. 10 "Startup delay time" + 3 seconds, and confirming that alarm is not generated.
Input strobe signal (STB) after the brake release and 500ms. or more.

driver on.

Release the brake under the condmon of turning the power supply of the driver on (Alarm
is not generated yet.) and after 1 sec. or more of turning the servo-on signal input on.
Input strobe signal (STB) after the brake release and 500ms. or more.
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12-5 Operation specifications
12-5-1 Step command

(1) Position is transferred to the point assigned by P1IN - P16 IN.  Information for the transfer must
be described in the step data. If transferred to an unregistered step, Step data undefined error
(54) will be generated and the motor will be stopped by activating the protection function of the
position driver. : ' ,

(2) For the operation speed, typical speed data registered in the speed data is used. If unregistered

‘ typical speed is referred or acceleration speed is not defined, Speed/acceleration undefined error

(52) will be generated and the motor will be stopped by activating the protection function of the

position driver. o L ' : '

- (3) If the origin return is in unfinished command after turning the power supply on, it will not be
executed even with the step command input. A

(4) If the operation direction limit signal is input during executing the step command, Hardware limit

" input error (55) will be generated and the motor will be stopped by activating the protection
function of the position driver. - : : o

(5) When exceeding the software limit range during executing the step command, Software limit
input error (56) will be generated and the motor will be stopped by activating the protection

~ function of the position driver. , . '

(6) When continuing relative transfex to the same direction, the present position will overflow.
When the present position exceeds the range of -1073741824 - 1073741823, Present position

~ overflow error (57) will be generated and the motor will be stopped by activating the protection

function of the position driver. Check the step data setting contents and the host controller
program coatents, ' . :
For the option setting of NC parameter, if "Only use relative transfer" is used for positioning
method selection, present position overflow error will not be generated. However, the step
command will be only for relative transfer. (For details, refer to section 12-8-2

"Positioning method selection" (page 56).)

(7) When an error is generated in the position driver, the step command cannot be executed unless
the reset command is input once and the origin return command is executed. T

1252 ] og command

L]

(1) Jog command continues the operation during the strobe signal input (in contact point close state).

(2) Injog operation using I/O, low-speed jog operation to be assigned by the typical speed data
cannot be performed (Possible only by a console). ' ‘

(3) JYog operation direction can be inverted by a parameter.

(4) In case that operation direction limit signal is inpuited during the jog operation in the reset state,
only the motor stops. However, in case that the limit signal is inputted during the jog operation
in the normal state after finishing the origin return, Hardware limit input error (55) will be
generated and the motor will be stopped by activating the protection function of the position
driver. o :

(5) If the motor position exceeds the software limit range during the jog operation, Software Limit
error (56) will be generated and the motor will be stopped by activating the protection function of
the position driver. ST . ,

(6) When continuing the jog operation to the same direction, the present position will overflow.
When the present position exceeds the range of -1073741824 - 1073741823, Present position
overflow error (57) will be generated and the motor will be stopped by activating the protection
fanction of the position driver. o '

For the option setting of NC parameter, if "Only use relative transfer” is nsed for positioning
method selection, Present position overflow error will not be generated. . '
(For details, refer to section 12-8-2 "Positioning method selection” (page 56).)
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-12-5-3 Origin return command

(1) Operation specification for the origin return is shown in Fig. 12-3 Origin return operation
specification (Page 47).

(2) If the error limit signal is input during executing the origin return command, Origin return
error (51) will be generated and the motor will be stopped by activating the protection h
function of the position driver. o '

(3) Origin offset can be set by a parameter.  For details, refer to section 12-8-1 "Origin
return offset function" (Page 56). _

(4) - For the origin vicinity input, wiring should be performed to connect to COM- at the
position before 180 degrees from Z-phase. ' ' ,

(5) In case of starting the origin return operation from greatly closer position to the origin
sensor, note that maximum 1 rotation is found when detecting the last transition of the
origin sensor. -

'12-5-4 Reset command

(1) Reset command is used to return the position driver to the initial state (reset state) when _
an alarm of the position driver is generated (Active without generating an alarm),
(2) If the reset command is executed, the position driver returns to the state found after

turning the power supply on. ,
(3) By executing the origin return command, step command becomes active.

12-5-5 Emergency stop input a | |

(1) When inputting the emergency stop, Emergency stop input error (53) will be generated
and the motor will be stopped by activating the protection function of the position driver.

(2) Emergency stop input error will be restored by turning the power supply on again under
the initial state. With the state with the option setting for NC parameter, Emergency
stop error can be restored with the reset command. (For the setting method, refer to

section 10-2-4 "NC data " (Page 33).)
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0! Pesforming origin return in CW direction

| cow timit

Origin limit : CCW limit [

a, Starting point is between
origin limit and CCW
limit
(including point on the

- CCW limit).

b. Starting point is on the
origin limit.

<. Starting point is between
origin }mit and CW limit
(inclading point on the
- CW limit).

Encoder Z-phase

Origin rising detection

L

Z-phase detection
: S |

\J
Starting position \

Origin lowering detection
Oxigin lowering detection

/ _ Finishing position

(2) Performing origin retumn in CCW direction

| CCW limit

Finishing position | Starting position .(

I Origln Jowering detection -

a, Starling poin{ is between
origin limit and CW limit
(including point on the
CW limit).

b. Starting point is on the
origin limit.

c. Starting point is betwsen
origin limit and CCW
limit (including point on
the CCW limit).

Origin limit . : CCW limit I
_ Encoder Z-phase ) |
Origin rising detection
. / Z-phase detection ‘
4 N, o)
Finishing / Starting position
position  / Origin loweting detection
Crigin lowcring detection”
Starting position _/
. Z-phase detection
Qrigin rising dctection
] '—_\ Z-phasc detection
. N,
s
—\ Starting position Finishing position
" Origin lowering detoction

Flg 12-3 Origin return operation specification
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12-6 Interface timing

The timing chart shown below is the one viewed from the position driver side and
without using a console. This timing chart is not applicable when using a console. For
timing on the sequencer side, perform /O operation with the position driver, having the
margin of a few ms. ‘

12-6-1 Step command, origin return command
- lbms. or more .
& |40

Point assign input b

5-bit _ , -
(Sequencer ~Driver) )(EX- Point 8 (08H) X

I Contact
. . - _ point close
Strobe sigaal input Contact point open slate state Conlact point open state
{Sequencer —*Driver) .
Motor operation state output 7 I
Owpu .
Transistor ON | . | ;
(Driver —Sequencer) I Tr.anﬂsmr OFF Transistor ON
Positioning finish state output Within 10 ms.
(Driver _)SCq“ence[) Transistor ON Transistor OFF Transistor ON
Transistor ON )
Deceleraling output  Transistor OFF I Transistor OFF
(Driver —>Sequencer) | : =
|
- - . ]
Present position output : I — g
(Driver —>Sequencer) Ex 17 (D7H) ;)<\ Ex.: 8 (08H)
i |-
: : Within 10ms.
Motor operalion
Stop at point 7 ‘ Transfer to point 8 Stop al point 8

Fig. 12-4 Interface timing (In step operation)

(1) Next transfer point should be assigned by the sequencer 1/O from point assign input signal (P1IN -
P16IN) (Ex. Point 8). - :
(2)  After passing 10ms. or more of inputting the point assign, set the strobe signal input (STB) to state
connected to COM- from the open state. With this operation, operation command will be inputted
to the position driver. A
(3)  Within 10ms. after inputting the operation command to the position driver, the transistor of motor

operation state output (BUSY) will be turned off, starting the motor operation.  After turning the
motor operation state output transistor off, return the strobe signal to the open state.

‘(4)  During the motor deceleration, the transistor of decelerating output (DCLON) is turned on.

(5)  After finishing the motor operation, the motor operation state output transistor will be returned to the
ON state. Present position output signal (PLOUT -P160UT) outputs 8 (08H) within 10ms. The
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transistor of the pdsitioning finish state state output (COIN) will be tumed on when the reserved
pulse amount in the deviation counter enters in the-parameter No. 22 "Positioning finish range.”
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Notel) With regard to positioning finish state output (COIN) and decelerating output
(DCLON), decide which signal you use with the option sefting for NC parameter.

- Note2)

(Refer to section 10-2-4 "NC data " (Page 33).
In case that the motor operation is finished while the strobe signal input is not
_returned to the open state after turning off of the motor operation state output, motor

operation state output transistor will not return to the ON state, holding the OFF state.
After turning the motor operation state output trangistor off, be sure to return the
strobe signal to the open state.

12-6-2  Jog command

Point assign input
. 5-hit -
. {Sequencer —>Driver)
Strobe signal input
{Sequencer “~Driver)

Motor operation siate ouipul
(Driver —*Sequencer)

Positioning finish state output
{Driver —*Sequencer)

Decelerating output
{Driver —*Sequencer)

Present position output:
(Driver —>Sequencer)

Motor operation

‘(1) Jog command should be assigned by the sequencer J/O
P16IN) (Point 29 or Point 30)..

(2) After passing 10ms. or more of inputting t
connected to COM- from the open state.

10ms. or more
) O
1 1
|

|
X Ex. ! : Point 30 (1EH) X

1

I

Contact poinl open state |
' i

e

Contac point close state [ Coniact point open state

. @
Transistor ON : l Transistor OFF - I Transistor ON
—»! l- A '
Within 10 ms.
‘Transistor ON l Transistor OFF I Transistor ON
Transistor ON '
Transistor OFF | - Transistor OFF
1
Ex.: 11 {(0BH) .
. 3
Stop at point 11 Jog operation :

Fig. 12-5 Interface timing (In jog operation)

.inputted to the position driver.

from the point assign input signal (P1IN -

he point assign, set the strobe signal input (STB) to state
With this operation, jog operation command will be

(3) Within 10ms. after inputting the operation command to the position driver, the transistor of motor
operation state output (BUSY) will be turned off, starting the motor jog operation.

(4) . The jog operation stops in the decelerating speed by returning the strobe input signal to the open state.

(5) During the motor deceleration, the transistor of decelerating output (DCLON) is turned on.

(6) After finishing the motor operation, motor operaﬁon state output transistor will be returned to the ON
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state. Present position output signal (P1OUT -P160QUT) does not change. The transistor of the
positioning finish state output (COIN) will be turned on when the reserved pulse amount in the
deviation counter enters in the parameter No. 22 "Positioning finish range." '

%
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Note 1) With regard to positioning finish state output (COIN) and decelerating output
(DCLON), decide which signal you use with the option setting for NC parameter.
(Refer to section 10-2-4 "NC data " (Page 33).)

12-6-3 Reset command

10ms. or more

> 40
Point assign input : I I
oo ' ' X point 0 (00K
(Sequencer —>Driver) i
Strob '_ ’ | Contact point
robe signal input . close state ot e
Contact point open sta Contact point open state
(Sequencer —*Diiver} © p- neap . ¢ : portop
nN® N @
1 ® |
Motor aperation state cuiput ! Transistor OIFF
(Driver —*Sequencer) o Fransistor ON . Transistor ON

i
R ]

With_in 10ms. ‘ Wi.ll';in 10ms.

|
- Present position ontput i
(Driver —*Sequencer) . EX.7(07H: alarm not generated) X 0 (0O0H)
| - Within 10ms.
Servo alarm output i ) |
(Driver —*Sequencer) Tranm;tor OFF (alarm generated) | Transistor ON
| |
o | .
Within 1s

Fig. 12-6 Interface timing (With reset commén_d)

(1) Reset command (Point 0) should be assigncd by the sequencer /O from the point assign
input signal (P1IN - P16IN). ' : ' '

(2) Afier passing 10ms or more of inputting the point assign, set the strobe signal input
(STB) to state connected to COM- from the open state. With this operation, reset
command will be inputted to the position driver.

(3) Within 10ms after inputting the reset command to the position driver, the transistor of
motor operation state output (BUSY) will be turned off. After turning the motor
operation state output transistor off, return the strobe input signal to the open state. At
the time, reset command is executed. '
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(4) Since the reset command is executed instantaneously, if the strobe input signal is returned
to the open state, motor operation state output transistor will be returned to the ON state.
In case that an alarm is not generated, present position output signal (P1OUT - P160UT)
will be changeéd to 0 (00H: All transistors are OFF.) within 10ms. If an alarm is cleared
normally when the alarm is generated, servo alarm output (ALM) transistor will be tuined
on within 1 second. : '

Note) This reset command js a command for returning the position driver to the initial state
(Reset state) when an alarm is generated to the position driver {(Alarm clear).
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12-6-4 Timing when using a console

For interface timing in case of connecting a console, the above timing will not be

applicable. :
- Generally, in case of using a console, the response of the position driver will be delayed.

Specifically, in case of using a console monitor function, the response may be greatly delayed. -

Be careful for the timing when MSS*XP is controlled by 1/O while using the console monitor

function.
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4

12-7 S-Form acceleration/deceleration function

With this positidn driver, S-form acceleration/deceleration is possible when accelerating and
decelerating. ' : : .

+ For setting of S-form acceleration/deceleration, it can be performed with NC parameter "S-form
acceleration/deceleration setting." '
By changing value of this parameter, pole-change point for S-form acceleration will be changed.

_ The smaller the value, the more rapid the acceleration you can get. The larger the value, the more
rapid the reduction of the acceleration you can get (When it is 0 or 10, it will be linear
acceleration/deceleration control). ' '

Speed
I
I
I
1
|
1
| r
1 |
1 1
] |
! | |
: H H - Time
Acceleration ! } 1 -
A : : ———— e — Max. acceleration for S-form control
{ E i ‘ (Max.2 times of lnear control)
i l ' |
i ! !
1. i ! :
- Acceleration for linear control
! ; :
1
1
y
1 : P-Time -
1 ] 1
- When S-form acceleration setting is "5"
50% 50% .
1 1 1 |
1 i 1 1
‘ ] e
Speed i i Speed 11 11
I I . [ I
. k 1 [ [}
I 1 . - 11 |
7 1 \ 1 \ >~ O 11 11
] I i i > i i P s
i /i | 1 1 ] A 11 1
/N | N
I .
lezati I Acceleration 1 [
Acceleration — — j—- [ T N\ ] e
0% 90% - 90%  10% !
When S-form acceleration setting is "1" P When S-form acceleration setting is "9"

Notel) In normal case, use S-form acceleration/deceleration seiting parameter with "5.”
Note2)  S-form acceleration/deceleration on this position driver performs the control with S-form against the
" acceleration time which has been set. Therefore, as the acceleration time is different from the one for

linear acceleration/deceleration, and the maximum acceleration at S-form acceleration/deceleration
becomes maximum 2 times of the linear acceleration/deceleration with the same sefting, the

, ~ acceleration torque may be insufficient. - o

Note3)  S-form acceleration/deceleration may take more positioning time than that of lincar
acceleration/deceleration. ' '

Noted)  S-form acceleration/deceleration will be applicable only when accelerating with step command and jog
command. ‘ '

Note5) If the acceleration is moderate and the transfer distance is short, it may not be reached to the maximum
speed. : ' .
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12-8 Special Function
12-8-1 Origin return offset function

Origin return offset function is assigned always by pulse amount from the machine origin
(position of the first Z-phase after detecting by the origin vicinity sensor).

When executing the origin return command, operation after stopping at the machine
origin position can be set with an option setting for NC parameter. For setting method, refer
to section 10-2-4 "NC data " (Page 33).

If the operation selection at the origin return finish is set to "0," the motor stops at the
machine origin position, and present position becomes (-origin offset amount). When
moving it to the origin offset position, it is necessary to move to the absolute position 0
with the step command.

If the opefation selection at the origin return finish is set to "1," the motor moves to thé
" origin offsct position with the minimum speed (Skpps) after stopping at the machine origin
position. The present position after the origin return finish is "0." :

Since the origin return offset parameter becomes active after the reset, reset the power
supply once after setting this parameter. 7
@ When origin offset amount is set to -5000

Driver origin position (0)

. e + s _ —P '+direction] :

T Machine origin position (Position indication: 5000)

F 3

5000 L
Fig. 12-7 Offset setting example

12-8-2 Positioning method selection

‘With NC parameter option setting, positioning method of this position driver can be
selected.  (For setting method, refer to section 10-2-4 "NC data " (Page 33)).

If positioning method is selected as "Using absolute operation/relative operation," absolute
position operation (ABS) and relative position operation (INC) can be performed with the
step command. However, if relative transfer is continued to the same direction, the
present position will overflow.  If the present position exceeds the range of -1073741824-
1073741823, present position overflow error (57) will be generated and the motor will be
stopped by activating the protection function of the position driver. -

Jf you would like to perform positioning at the absolute position in the system structure
with definite operation range, it is necessary to define the positioning method as "Using
absolute operation/relative operation.”

If positioning method is selected as "Only using relative operation," only relative position
operation is executable. In this case, Present position overflow error will not be generated
even with the overflow for the present position (Present position overflow error ‘becomes
inactive). ‘ | : _

In case of system structure in which the operation is continued only in the same direction, it
is necessary to define the positioning method as "Only using relative operation.”
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' 12-8-3 Control state selection at servo-off

With NC parameter option setting, control state at the servo-off of this position driver
can be selected. (For setting method of parameter, refer to section 10-2-4 "NC data " (Page
33)).

If set as "Normally reset state at the servo-off” (0) (Initial setting state), control state of the
position driver will be transferred to the reset state (State without doing the origin return)
when turning the servo-on signal off (servo-off) under the normal state (State that origin
return is finished). ‘ )

To perform the step operation with servo-on after the servo-off state, the origin refurn
operation must be done again.

If set as "Hold the present state at the servo-off" (1), control state at the servo-on (Normal
state) can be held even with servo-off. ‘ '

At the time, set as "Hold the deviation counter" for servo parameter 1E "Sequence at the
servo-off." . ' ' ' '

By perforniing this setting, the motor will be operated for the deviation counter when
turning servo-on again to hold the deviation counter value under the servo-off state, and the
motor will try to return to the position of servo-on. '

| M As the transfer is made only for the deviation counter at the servo-off, pay attention for the

 safety. - ' ‘

M If the deviation counter amount at the servo-off is too large, as the motor is operated
abruptly at the servo-on, overcurrent error, overload error, deviation counter error, etc. may
be occurred.  In such case, do not use this function. : '

12-8-4 Torque output selection at limit signal input

~ With NC parameter option setting, operation method at the limit signal input can be
selected. (For setting method, refer to section 10-2-4 "NC data " (Page 33)).

If set as "Torque output inhibit for limit signal input direction” (0) (Initial setting state),
torque will not be outputted in the direction with the limit signal open.

If set as "Torque output allowed for limit signal input direction" (1), it will be in the servo-
lock state with the limit signal open. Torque in the direction will be outputted, but will
not be operated. ' : ‘

Note) The above setting becomes active only when the origin return is not finished (Reset).
' If the limit signal for the operation direction is opened (In case of drive inhibit state) at
the origin return finish (Normal state), Hardware limit error (55) will be generated and

the position driver will be tripped. - -

M In case of using this function, use only when doing adjustment. Even if the limit signal is
opened, pay enough attention for the safety as the torque will be outputting continuously.
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13 Key Operation on the Front Panel
13-1 Description of each key

Key Name of key Fanction of key
|[MODE} MODE key [ Switches the mode. 7
[SET} SET key [l Switches between selection display state and execution display state,

[(Td] |CURSORkey | CIWhen the decimal point is flashing,

Changes the data and selects the parameler.
[ When inputting the step data,
For teaching operation to input the coordinate data  (Only when finishing the origin refum)

<71

SHIFT key (] When the decimal point is flashing,
: Moves a digit for the data change to the upper digit. -
B When inputling the step data, - '
Cancels the input data.
3 When conducting test operation,
Executes the tgst operation

132 Summary of operation

B In case of operating with key switches on the front panel section or LED, there are 9 kinds of modes:
monitor mode, step data edit mode, speed data edit mode, NC data edit mode, offset data edit mode, servo
parameter edit mode, EEPROM writing mode, automatic gain tuning mode, and test operation mode.
When switching with these modes, [MODE] switch is used. '
There are selection display and execution display for each mode, and [SET] switch is used for switching these
two displays. For selection or execution in each mode, there are 3 key switches., [T1[4L or[«]to
perform the operatioi.
M In the display, the digit displaying the flashing decimal point is possible for the data change, and these [ 1],

[ 4 ] and [«] keys are inactive if it is not displayed

M When turning the power supply on, the contents selected with servo parameter No. 01"LED initial display”
-will be displayed.

M If the position driver is tripped, the front panel disp

lay will be forced to be a display with the error factor,

flashing all digits.
M When a special console is connected to the position driver, the front panel cannot be used,
Mode Ttem Page Function
’ Position deviation monitor 60 [} Displajs the state of the present deviation pulse.

Speed monilor 61 [ Displays the present speed.
Torque manitor 61 [ Displays the present torque output.

Monilcf 1D No. display 61 [ Displays the ID No. set in the position driver.

mode The present position monitor 62 L} Displays the present position of the motor.
Input/output signal monitor 62 O Displays the state of the input/ontpul signal. (ON/OFF)
Error No, display 63 {1 Displays the error No. currently generated, or error records in the

past. - -

Parameter display used by the manufactuter | 63 i

Step data edit mode 64 (] Sets and changes data for positioning,

Speed data edit mode 66 [ Sets and changes positioning speed, origin return speed, and jog

. speed
NC data edit mode 67 (3 Sets and changes acceleration data, operation direction setting, S-
- form control setting, input/output sipnal logic, cte.
Offset data edil mode 68 1 Sets and c]iangcs origin offset and software limit.
Servo parameter edit mode 69 [ Sets and changes servo pararﬁeters such as gain for the position
. driver. ]
EEPROM writing mode 71 [l Writes parameters into EEPROM to make them active even after
resetting the power supply.
Automatic gain tuning 72 U] Executes the automatic gain tuning,
Test operation 73 [ Executes jog operation, origin return operation, step No., efc.
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. . . Power supply
__}' ] 0+N
Monitor mode [SET] Monitor execution display
[P_omo
+ Control by /O is inhibited.
" I’
Step data edit mode : [SET] Step data input
PO_0O0O. | ™ |p 1o0ao.
Y [HonE] R
Sgpe;;l data edit mode [SET] . Speed data input
_oo. e L_oo]
+ [MODE]
NC data edit mode _ ) [SET] NC dala input
i
y  [Mool
Offset data edit mode _ [SET] N Offset data input
OF -0O00. n
' + [WODE] \ y
Servo parameter edit mode ' [SET] Servo parameter input
PA_OOO
y  [HODE]
EEPROM writing mode ' {SET] Execution of EEPROM wiiling
EE_SEE i |
: * {MODE] - Control by J/O is inhibited.
r p
Automatic gain tuning [SET] ~ Execution of automatic gain tuning
Ak D00 - [ -]
y  [NooE]
Test c.aperation- - ‘ [SET] _... Execution of test operation
EESE. _ EESEDOU. _ _
| [woDEl D ’

Fig. 13-1 Outline of operation
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13-3 Details of operation
13.3-1 Monitor mode

- ‘When turning the power supply on, and after the LED check, there will be an execution display of the monitor -
mode in accordance with the setting of parameter No. 01 "LED initial setting” (Position deviation, motor
zotation speed, torque output, ID NO. display, present position monitor, input/output signal monitor, error No.
display, or parameter display used by the manufacturer). :

- When an error is generated in the position driver, display on the front panel will be indicating the error No.,
flashing the front panel regardless of any condition.

- For the monitor mode, there are selection display and execution display for the monitor function. Selection
display and execution display can be switched with [SET]. ' '

"+ On the selection display, the monitor function can be selected with | Tland[{].

—» 4P _EPS —®»|dP_SPd > |dP_E~9 [>dP_ d . 7]

Position deviation monitor . Speed monitor - Torgue monitor ID No. display

l—’dF“nPS —-JP_ . P dP_Err “‘_’C”j_._FID,- —

Present position monitor  Input/output signat monitor Error No. display Parameter display used
: ' by the manufacturer

+  If pressed with [ (R the display will be changed in the arrow direction, and in the reverse direction if{1]is
pressed. ' ‘ '

13;3-1-1 Position deviation monifor

W Displays the reserved pulse amount for the deviation counter.
Monritor function selection Display of position deviation

JP_EPS |« lp 5

Unit for the display is (pulse).
(+) : Generates the motor torque in the CCW direction.
- :Generates the motor torque in the CW direction.
Notel) If the polarity is (+), + sign will not be displayed. ,
Note2) Data will be indicated only until the last 6 digits. If the display data is more than 6 digits, "P" will not
be displayed.
- By pressing [SET], monitor selection display and position deviation display will be switched.
» If[ 1 ] is pressed on the monitor function selection display, it will be moved to the monitor function selection -
display of the speed monitor. : . :
If [ | ] is pressed, it will be moved to the monitor function selection display for the parameter used by the
manufacturer. . : . .
If [MODE] is pressed on the monitor function selection display, it will be moved to the step data edit mode.
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13-3-1-2 Speed monitor
[ Displayé the motor rotation speed.

Monitor function selection ) Speed display

JF_S5Pd |« wls oo

+ Unit for the display is (kpps)- '
(+): Generates the motor torque in the CCW direction.
= Generates the motor torque in the CW direction.
Note) If the polarity is (+), + sign will not be displayed.
By pressing [SET], monitor selection display and speed display will be switched. :
- If[ 1] is pressed on the monitor function selection display, it will be moved to the monitor function selection
display of the torque monitor. o ‘

If [ 4 ] is pressed, it will be moved fo the monitor function selection display of the position deviation monitor.
+  If [MODE] is pressed on the monitor function selection display, it will be moved to the step data edit mode.

13-3-1-3 Torque monitor
M Displays the motor output torqile.

Monitor function selection Torque display

[gr -9 |2 |t 500

(+) : Generates the motor torque in the CCW direction.
- :Generates the motor torque in the CW direction. -
- The relationship of the actual generated torque and the displayed value is indicated in the following formula:
) g < ‘ :
Note) If the polarity is (+), + sign will not be displayed.
»" By pressing [SET], monitor selection display and torque display will be switched.
If [ T ] is pressed on the monitor function selection display, it will be moved to the monitor function selection
display of the ID No. monitor. : -
If [ 4 ] is pressed, it will be moved to the monitor function selection display of the speed monitor. -
+ If [MODE] is pressed on the monitor function selection display, it will be moved to the step data edit mode.

13-3-1-4 ID No. display
W Displays the ID No. set in the position driver.

Monitor function selection 1D No. display

9P d. |« el g |

By pressing [SET], monitor selection display and ID No. display will be switched.

If [ 1] is pressed on the monitor function selection display, it will be moved to the monitor function selection
display of the torque display monitor. :
If [ | ] is pressed, it will be moved to the monitor funiction selection display of the present position monitor.
If [MODE] is pressed on the monitor function selection display, it will be moved to the step data edit mode.

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.




No. SR —DSV7896 - 62 -

113-3-1-5 The present position monitor

M Displays the present position of the motor.

Monitor function selection

dP_nP5.

The present position display

<y lponnnn

*  Unit for the display is (pulse).

Notel) If the polarity is (+), + sign will not be displayed.

Note2) If the state is that the origin return is not finished, the present position will be displayed as "P....".

Note3) Data will be indicated only until the Jast 6 digits. If the display data is more than 6 digits, "P" will not
_be displayed. _

By pressing [SET], monitor selection display and present position display wal be sw1tched

-~ If[ 1] is pressed on the monitor function selection display, it will be moved to the monitor funcnon selection
display of the input/output signal monitor.
If [ | ] is pressed, it will be moved to the monitor function selection display of the ID No. display.

- If [MODE] is pressed on the monitor function sclection display, it will be moved to the step data edit mode.

13-3-1-6 ' Input/output signal monitor
W Displays the state of the control input/output 51gna1

Monitor funchun seleciion

dp_..llj'.

hiput/output signal display

IH_D.FI

. [sETT ,

Notel) With the input signal moniter ("In—“) the signal dlsplaymg "R" indicates the contact point close state.
With the point assign input ("n-7"), the state of 5-bit input signal is indicated in decimal number.

Note2) With the output signal monitor ("ot-"), the signal displaying "R" indicates that the output transistor is
turned on.  With the present position output ("ot-3"), the state of 5-bit output signal is displayed in
decimal number. , .

+ By pressing [SET], monitor selection display and input/output signal display will be switched.

« By pressing [ 1 ]and [ | ] on the input/output signal display, select a signal you would like to refer to.

+ If[ 1] is pressed on the monitor function selection display, it will be moved to the monitor funcnon selection
display of the present position monitor.
If [ | ] is pressed, it will be moved to the monitor funct:on selection display of the error No, dlsplay

B Signal No. and signal name

Signat No. _ Signal name Symbol CN I/F pin NO.
IN-O CW drive inhibit input CWL 29
IN-1 CCW drive inhibit input CCWL 38
N-2 Origin vicinity input ORGL 13
IN-3 Servo-on signal input SVON 12
IN-4 Strobe signal input - STB 10
IN-5 Emergency stop input ’ © ' EMG 9
IN-6 Console emesgency stop input - -
IN-7 Point assign input (Note) : : ' P-IN 35-34-33-32-31
o0 Servo alarm output ALM T2
0Ot-1 Positioning finish cutput/Decelemting output COIN/DCLON 25
02 Motor operation state output ' A BUSY 27
o3 Present position output {(Note) P-OUT 24-23-17-15-14

Note) For point assign input and present position output, the state of 5-bit input signal is indicated in-decimal

number.
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13-3-1-7 Exror No. dlsplay
B Displays error factors back to the past 8 errors mcludmg the present one.
Monitor function selection ' Error code display

dP _Err. 4—[351.' Er-~53

_

Err - - - Presently generated error
E—0 + .- Record0
Ei"l * * = Record 1
E-7 --- Reooni7

Notel) When no error is generated the error code will be shown as "
Note2) If an error to be remained in the record is generated in the posmon driver, the prcsently generated eIfoT
and record 0 will be displaying the same error code.

By pressing [SET], monitor selection display and 1D No. display will be switched.
+ - By pressing [ T ] and [ { ] on the error code display, select a record No. you would like to refer to
(I£[ 4 1 is pressed, it will be moved to older record)
Iff T ] is pressed on the monitor function selection dlsplay, it will be moved to the monitor function selection

display of the input/output signal monitor.

If[ 4 ]is pressed, it will be moved to the monitor function selectlon dlsp]ay of the parameter dlsplay used by
the manufacturer.

If [MODE] is pressed on the monitor function selectlon dlsplay, it wdl be moved to the step data edit mode.

13-3-1-8 Parameter display used by the manufacturer

B Displays the parameter values used by the manufacturer.
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13-3-2  Step data edit
W Sets and changes the step data to be necessary when e‘kécuting the positioning operation.

Notel) For positioning coordinate input, only teaching can be used. In case of inputting value directly, use a
‘ special console (option) or personal computer software (option).
NoteZ) To perform teaching for the positioning coordinate, the origin return must be done.  In case of referring
 to the step data, the origin return has not to be done.

Step data selection

| ' [SET] _
PO fA L 4“"5‘_]_— Pe5000 El::ﬁgéfpcsilioning coordinate (Transfér amount)
+ [SET] '
SEL T Ehi:ﬁlg?c’»f speed selection No.
+ [SET]
[r1C. | changao posiioning mode
| [seT] | |

The step data includes positioning coordinate (Transfer amount), speed selection NO. and positioning mode.
Input will be switched every time [SET] is pressed. If [+7] is pressed, data during the setting will be
“canceled and it will be moved to the step data No. selection display. ' '

The step data will be set at the time of pressing [SET]-after finishing the positioning mode input. If [<lis
pressed prior to that, step data inputied by then will be all caunceled. : ‘

To make the setting data active even after cutting the power supply, data must be written into EEPROM.
For data writing into EEPROM, refer to section 13-3-7 "EEPROM writing" (Page 71).

13-3-2-1 Input of positioningrcoordinate
(1) Select a step data No. you would like to refer to or set. ‘
By pressing [ 1] and [ | ] on the step data selection display, select a step data No. you would like .

to refer to or set. ‘
After sefecting the step data, press [SET]. It will be the positioning coordinate input display,

and the present positioning coordinate will be displayed. _ .
Note) Data will be indicated only until the last 6 digits. If the display data is more than 6 digits,

"P" will not be displayed. | ' _ ,
(2) On the positioning coordinate input display, input the coordinate data by teaching (Possible only
when finishing the origin return). :
I£[ 1] and [ { ] are pressed, the motor will be operated with the speed set with the high (speed)

jog speed. , : -
If the coordinate position is determined, press [SET]. It will be moved to the speed selection

No. input display. :
~ If [«] is pressed, the input will be canceled, returning to the step data selection display.

13-3-2-2 Input of speed selection No. ,
On the speed selection No. input display, select the speed No. by pressing [ T]and [ ].
If the speed selection No. is determined, press [SET]. It will be moved to the positioning mode .

selection display. _
If {«] is pressed, the input will be canceled, returning to the step data selection display.
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13-3-2-3 Selection of positioning mode

On the positioning mode selection display, select the positioning mode by pressing [ 1]
and [ | ] ("A65: Absolute position, "Inc": Relative position).
If the positioning mode is determined, press [SET]. All step data will be set, and it will
be moved to the step data selection display. '
~ If [«] is pressed, the input will be canceled, returning to the step data selection display.
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13-3-3  Speed data edit

B Sets and changes the reference speed, the origin return speed, and the j jog specd to be used
for the step operation.
Speed data No. selection Speed dala display/change
LSE1]

SP_ | |e—| 0

* By pressing [SET], speed data No. selecuon dlsplay and speed data display/change display
will be switched.

* On the speed data No selechon dlspiay, it will be moved to NC data edit mode by pressmg
[MODE].

» To make the setting data active even after cuttmg the power supply, the data must be

written into EEPROM.
For data writing into EEPROM refer to section 13 3-7 "EEPROM wntmg“ (Page 71).

Speed data are listcd in the following order.

Speed No. . Speed daia Function ) " Selting range
1 ORIGIN SPEED Origin return speed B
2-11 - STEP SPEED No. 01 - 10 Step operation reference speed 1 - 10 ) 5 - 500 (kpps)
12 JOG SPEED (LOW) " | Jog speed (low speed)
13 : JOG SPEED (HIGH) - Jog speed (high speed)

For _details'of parameters, refer to section 10-2-2 "Speed data" (Pagc.32).

(1) Select speed data No. you would like to refer to or set.

By pressing [ 1] and [ | ] on the speed data No. selection display, select a spced data No.
you would like to refer to or set.

If you selected the speed data No. you would like to refer to or set, press [SET]. Itwill
be the speed data display/change display, displaying the speed data valuc '

) Changc value of the speed data.
By pressing [ 1] and [ ], a value of digit indicating decimal number can be changed.

By pressing [ 1], the value will be increased and decreased by pressing [ | .

If you press[*—], the position of decimal point can be moved to the. upper digit.

By pressing [SET], the speed data will be changed returning to the speed data No.
display.
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13-3-4 *NC data edit
M Sets and changes the acceleration, the operation direction, the S-form control setting, and

the input logic.

NC data No. selection NC data display/change

200

[SET]
nc_ l )

T{- Parameter No.

For the parameter indicating "r" in the digit, the
changed contents will be active after the reset
(After turning the power supply off once).

By pressing {SET], NC daté No. selection display and NC data display/change display will -

be switched.

On the NC data No. selection displajr, it will be moved to the offset data edit mode if

' [MODE] is pressed.

+ To make the setting data active ev

written intc EEPROM.

en after cﬁtting the power supply, the data must be

For data writing into EEPROM, refer to section 13-3-7 "EEPROM writing" (Page 71).

NC data are listed in the following order.

Data No. NC data Function Sefting range

1 STEP Acc Time Step operation acceleration/deceleration time  § 10 - 10000 (ms)

2 JOG Ace Time Jog operation acceleration/deceleration time 10 - 10000 (ms)

3 ORG Acc Time Origin return acceleration/deceleration time 10 - 10000 (ms)
14 JOG dir_ - Jog operation direclion 0-1

5 ORG dir Origin return direction 0-1

6 PLS dir Pulse outpnt direction setting 0-1

7 Teaching Step Pulse Teaching transfer amount setling 0 -32767

8 S-Curve rate -1 S-form acceleration/deceleration setting 6-10

9 INPUT Logical Input logic setting 0- 8063

10 Option Cption setting 0-123

For details of step opération acceleration/deceleration time, jog operation
acceleration/deceleration time, origin return acceleration/deceleration time, input logic setting,
and option setting, refer to section 10-2-4 "NC data " (Page 33). = For details of S-form
control setting, refer to section 12-7 "S-Form acceleration/deceleration function" (page 55).
For setting of jog operation direction, origin refurn direction, and pulse output direction, refer
to section 12-2 "Initial setting of NC parameter” (Page 41). ' ' :

(1) Select NC data No. you would like to refer to or set. _
' By pressing [ ] and [ { ] on the NC data No. selection display, select a NC data No. you would
like to refer to or set. ' - _

If you selected the NC data No. you would like to refer to or set, press [SET]. It will be the NC

data display/change display, displaying the NC data value.

(2) Change value of the NC data. _
By pressing [ 1] and [ | ], value of digit indicating decimal number can be changed.
By pressing [ 1 ], the value will be increased, and decreased by pressing { | ].
If you press [<], the position of decimal point can be moved to the upper digit. ,
By pressing [SET], the NC data will be changed, returning to the NC data No. display.
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13-3-5  Offset data edit | |
MW Sets and changes the origin offset and the software limit.

Note1) For offset coordinate input, only teaching can be used. In case of inputting a value
directly, use a special console (option) or personal computer software (option)..

Note2) To perform teaching for the offset coordinate, the origin return must be done. In case
of referring to the offset data, the origin return has not to be done.

Offset data No, selection - Offset data display/change
P —1 . LSETJ '
OF . | |<—|p 0

s

For the parameter indicating "r" in the digit, the
changed contents will be active after the reset
(After turning the power supply off once).

Parameter No.

- Offset data is set at the time of pressing [SE'I]. If [<] is pressed, offset data inputted by
then will be canceled. |
- To make the settmg data active even afser cutting the power supply, the data must be

written into EEPROM.
For data writing into EEPROM rcfer to section 13-3-7 "EEPROM wntmg" (Page 71).

Offiset data are listed in the following order.

Data No. ) Offset data Function Selting range
1 'On'gin Offset Origin offset - ] -1073741824 - 1073741823 (pulse)
2 Soft Limit (PLUS) + direction software limit 0 - 1073741823 (pulse) '
3 Soft Limit (MINUS) ~direction software limit -1073741824 - () (pulse)

.For details and setting range of each parameter, refer to section 10-2-3 "Offset data" (Page 32).

13-3-5-1 Input of offset coordmate

(1) Select offset data No. you would llke to refer to or set.
By pressing [ 1] and [ { ] on the offset data selectmn display, select a offset data No. you would .

like to refer to or set.
After selecting the offset data, press [SET]. It will be the oﬁset coordinate mput display, and

the present offset coordinate will be displayed. , :
Note) Data will be indicated only until last 6 digits. If the display data is more than 6 digits, "P"

will not be displayed.

(2). On the offset coordinate input dlSplay, input coordmate data by teaching (Possible only -

when finishing the origin return).
If[ 1] and [ { Jare pressed, the motor will be operated at the speed set with the high (speed) jog
speed. _
-If the coordinate is determined, press [SET]. 0ffset data will be set, moving to the offset data

selection display.
If [« is pressed, the input will be cancelcd returning to the offset data selection display.
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M Sets and changes servo parameters for the position driver.

~ Parameter No. selection

PR_~0O0

[8

* [SET]

Farameter display/change

SO0

Parameter No. (Hexadecimal)

For the parameter indicating " in lhc-digit,' the
changed contents will be active after the reset
(Adfter turning the power supply off once).

- By prcssmg [SET], parameter No. selection display and parameter display/change display
will be switched.
- If [MODE] is pressed on the parameter No. selection display, it will moved to the-
EEPROM writing mode.
_ To make the setting data active even after cutting the power supply, the data must be

written into EEPROM.
For data writing into EEPROM, refer to section 13-3-7 "EEPROM writing" (Page 71).

Servo parameters are listed in the following order.,

Data No, . Servo paramelers name Setting range

00 Name of axis ) 0-31
01 LED initial display 0-7
03 Speed loop gain 25-3500
4 Speed loop integration time constant 1-1000
05 Speed detection filter ) . 0-4
06 Torque limit setting ' 0 - 400
08 Speed monitor gain selection 0-1
09 Tnactive drive inhibit input 0-1
0A Sequence at drive inhibit input 0-1
10 Siardup delay time Q- 600
20 Pasition Joop gain : (- 1000
21 Speed feed forward ’ 0-100
22 Positioning end range 0 - 32766
23 Pasition error limit slting i- 32766
24 Cancel of position error limit 0-1

2A Forque filter time constant 0-2500
2B Feed forward filter time constant 0 - 6400
30 2nd speed loop gain 25 - 3500
31 ’ 2nd speed Ioop integration time constant 1 - 1000
32 2nd position loop gain 10 - 1000
33 2nd gain operation setting -1
34 . Znd pain switching delay time (} - 10000
3B Speed monitor signal selection 0-1 =
3D Sequence in alarming ' ) 0-3
3E Sequence at the servo-off Q-7

For details and setting contents of each parameter refer to section 10-3 "Details of Servo
Parameters (User parameters) " (Page 35).
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(1) ' Select parameter No. you would like to refer to or set.
By pressing [ 1] and [ ! ] on the parameter selection display, select a parameter No. you
- would like to refer to or set. '
_ If you selected the parameter No. you would like to refer to or set, press [SET] It will
be the parameter display/change display, msplaymg the parameter value. '

(2) Change value of the parameter. _
By pressing [ 1] and [ { ], a value of digit mdlcatmg decimal point can be changed.
By pressing [ 1], the value will be increased and decreased by pressing [ | ].
H<]is pressed the position of the decimal point can be moved to the upper digit.
By pressing [SET], the parameter will be immediately changed, and the contents will be
reflected against the motor control.

Note1) For the number of digit for moving decimal point position to the upper digit, it is
limited for each parameter.

Note2) For change of value for parameters which affect greatly to the motor operation
(Especially, speed loop gain, position loop gain, efc.), do not change the value
excessively at once, and perform the change little by little.  Also, input of [«] (shift
key) may be inhibited depending on the parameter. .
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1337 EEPROM writing

B Writes setting parameter (N C parameter, servo parameter) into EEPROM.
Without writing into EEPROM, it will be returned to the parameter at the time of previous

power supply input when resetting the power supply.
EEPROM writing mode Execution of EEPROM wiiling

|SET)
EE_SEL |4—» -.

- By pressing [SET], EEPROM writing mode display and writing execution display are .
switched. ‘ :

+  On EEPROM writing display, it will be returned to the automatic gain tuning mode if
[MODE] is pressed. A

(1) Press [SET] and go to EEPROM writing execution display.

(2) On the writing execution display, writing will be started when "5 & H - £ " is displayed

by pressing [ 1 ] continuously. _
Execution of EEPROM writing .

5 E Fl‘ r t  Start writing

I R
Fin.iGh rESEE | Error

! _ I
] Finish writing _
(3) If the writing is finished, either of " ¢ 1 ¢ SH", " ESEE" or "Error" will be displayed.
(4) In case of setting/changing parameter which becomes active after resetting the changed contents
of the parameter, "~ = SEE" will be displayed at the time of writing finish.
- Turmn the power supply off once, and reset. ' -
(4) IE[1]is pressed continuously at the time of writing finish for EEPROM, a parameter can be
© wriften again. .
Notel) ¥ "Er o™ is displayed, it means that a writing error is generated at the time of writing into
EEPROM. . ' . :
If such writing error is generated, perform the writing again. If you still have the writing
error even by repeating the same several times, the position driver may be broken.
Contact with the store where you purchased. ‘ '
- Note2) Do not cut the power supply during writing into EEPROM.
Incorrect data may be written. In case of such situation, reset all parameters, and perform
writing again after the enough check. ‘

Writing error generated
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13-3-8 Automatic gain tuning

B Executes the automatic gain tuning function.
Note1) For details of the automatic gain tuning function, refer to section 7-4 "Automatic Gain
~ Tuning” (Page 21). - |
Especially, note that use this automatic gain tuning function after well understanding
of applicability, cautions, etc. described in section 7-4. '
Note2) On the automatic gain tuning mode, the motor will be operated 2 rotations to the CCW
direction, and 2 rotations to the CW direction. Therefore, move the load to the
position with no trouble even with 2 rotations of the motor. '
Automatic gain tuning mode Execution of antomatic gain tuning

AL |- | |« =

Code used by the manufacturer ]
Machine stiffness No.

By pressing [SET], automatic gain tuning mode display and execution display are switched,

- .On the automatic gain tuning mode display, it will be moved to the test operation mode if [MODE]
is pressed. : '
To make the data set by the automatic gain tuning function active even after citting the power
supply, data must be written into EEPROM after finishing the automatic gain tuning.
For data writing into EEPROM, refer to section 13-3-7"EEPROM writing" (Page 71)-

(1) Set the machine stiffness. S
By pressing [ T ] and { { ] on the automatic gain tuning mode display, select the machine stiffness No.

For the machine stiffness No., refer to section 7-4.

(2) Input servo-on signal.

(3) Tuning operation will be started when " Gk Hr £ is displayed by continuocusly pressing
[ 1] on the tuning execution display. '

Automatic gain tuning execulion

5‘: Hi‘ |l: Start luning

B
Flnlgh Eerf

Finish tuning * Tuning error generated
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(4) When the automatic gain tuning is finished, either of "F In 15h" or "Error" will be
displayed.

(5) If{1]is pressed contmuously at the tlme of the automatlc gam tuning end, the tunmg can
be performed again.

Note3) Even when the automatic tuning mode is executed and finished normally, the machine
operation may not be improved if it is not in the applicability described in section 7-4-
2 (Gain before/after the automatic gain tuning will not be changed.). In such case,
perform gain adjustment manually in accordance with section 9-2 "Gain adjustment”

(Page 28).

13-3-9 Test operation

M For jog operauon, origin return operation, and step operation, they can be executed from

the front panel and the test operation can be performed.
" Test operation int No. selectmn

FEoE | <« |iESEnn

* By pressing [SET), test operation display and point No. selection display are switched.
+ - On the test operation display, it will moved to the monitor mode if [MODE] is pressed.

(1) Switch to point No. selection display.

(2) Set point No. of operation you would like to operate.
By pressing [ 1 ] and [ { ], switch the point No.
The relationship of point No. and operation command is as follows:

Point No. Contents
0 Reset command
1 - Move to step data 1.
2 Move to siep data 2,
3 Move to step data 3.
4 Move to step data 4,
5 Move to step data 5.
27 " * | Move to step data 27,
28 Move to step data 28.
29 High speed jog operation (- direction)
30 High speed jog operation {(+ direction)
31 Ongm return command

Note) Step operation cannot be operated w1thout finishing the origin retum

(3) By pressing [«], specified point No. operatlon will be executed.
In case of the jog operation, the motor will be operated during pressing [<].

- During executing the command, " £ ESE - - " will be displayed.
(4) If the operation is finished, it will be the point No. selection display, indicating the point
No. ' :
By pressing [<], operation command can be executed again.
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14 Console operation
By connecting a console when turning the power supply on, the position driver can
‘perform the operation with the following functions using the console:
setting of various parameters, monitoring of the control state, referring fo the alarm state,
origin return, execution of jog operation and step operation, automatic gain tuning, etc.

14-1 Connection of Aconsole

(1) When using a console, plug the connector securely into the connector SER1 after
confirming that the power supply of MSS*XP is cut.

(2) Check if the emergency stop switch of the console (Mushroom type switch) is not pushed
into it. If the emergency stop switch is pushed into it, release the Emergency stop by -

turning the switch.

(3) Turn the power supply of the position driver on after the connection.
On the console, a display will be appeared Now, the console can be used

Main menu display
Position Driver
MSS5*XP Verl.00
Panasonic (£)1997
[AUTOJ[EDIT][TEST]

Notel) As connector SER2 cannot be used, do not connect a console to the connector SER2.
Note2) In case that the console is removed after turning the power supply on, emergency stop
input error will be generated.  Also, note that the console cannot be used even by

connecting the console after turning the power supply on.
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14-2 Description of each key

Key Keyname Key function
[F1] - [F5] | Funclion key [ Selects a menu.
[AUTO] Automatic mode key [T Moves from the main menu state to the automatic mode.
_[EDIT] Edit mode key (0 Moves from the main menu state 1o the edit mode.
[TEST] Test mode key 0 Moves from the main menu state to the lest mode.
{POs} Position edit mode key | [1 Moves from the edit mode menu slate to the step data edit.
[sPDl Speed edit mode key ] Moves from the edit mode menu state 1o the speed data edit.
[rARA] Parameter edit mode [0 Moves from the edit mode menu state 1o the parameter (Offset data, NC data, servo
. key patameler) edit slate,
[ABS/INC] Positioning mode [0 A key for specifying positioning mode al the step data edit.
selting key I ABS (Absolule positioning) and INC (Relative positioning) are switched every time the
Key is pressed.
[<] [n—] | Highspeedjogkey | LI Atthe test mode
Performs high speed jog operation.
1 At the step data edit
Performs teaching for coordinate data input. (Only when finishing the origin return.)
[«=L] [1—>7] | Low speed jog key T At the test mode . L '
_ Performs low speed jog operation.
[J At the step data edit '
. Performns teaching for coordinate data input.  (Only when finishing the origin return.}
[ORG] Origin return execution | [J Performs origin retumn operation at the fest mode.
key .
[STEP] Step command key O Performs step operation 2t the test mode.
[MOV] Opesation command 1 At the test mode
key A key for starting the operation actmally after mputtmg the step No., when executing the
step command with [STEP].
, 8 At the step data edit
Moves {o the position of step data which is displayed. (Only when finishing the ongln
return).
(<] Cursor key [J Within the edit mode
Moves to the cursor position of the previous input.
O At the value input
“Uses as back space (Deleting the valuc inpulted at the fast.).
[—1 Cursor key {J Moves the cursor position of the next input within the edit mode.
[1] EJ1 | Cursorkey - Switches displayed No. within the edit mode.
[CLR] Clear key O When displaying the menn :
‘ Returns to one upper menu after finishing various settings.
[ At the value input
Cancels the value inputied.
{BNT] Enter key L1 At the value input
_ Determines the value inpuited.
] Within the edit mode
. Moves to the cursor position of the next input.
o] - [9] Ten key O Inputs a value.
[+/-1 - Sign switching key 0 Switches between +sign and - sing at the value input.
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14-3 Outline of opération

- ' ™\
T —
[AUTO] [F1] . : .
[Cir] — | Speed/torque/deviation monitor i - | Control by I/O is available.
: [F2] -
Alarm display . . :
[EDIT]| > -IIO monitor
\. [F3] S
( ...,...__._.._." . - —- I Step data edit l A
- L—P- | Edit mode ‘
[pos]
[EDIT] .
——3» | Speed data edit
[sPD] '
Control by
— I Parameter edit NC data edit J I/Ois
[PARAT ~ : o g ags
[F | inhibited.
Servo parameter edit |
—- [F2] -
{TEST]
Offset data edit |
[F3]
\. S
' When returning to one upper level menu, press [CLR].
Mode Item Page Function
Present position monitor .7 O Displays the present position the motor.
Automatic mode | Speed/torque/deviation monitor 77 {J Displays the prescnt speed, forque and deviation monitor.
1/0 monitor 78 {1 Displays inpul/output signal state (ON/OFE).
Step data edit - 80 {J Seis and changes data for positioning. '
Speed data edit 83 O Sets and changes positioning speed, origin retum speed, and jog
_ speed.
R NC data edit 85 DJ Sets and changes acceleration data, operation direction setting,
Edit mode : . " .
. and input signal jogic.
Servo parameter edit 86 O Seis and changes servo parameters such as gain for the position
- ) driver. -
| Offset data edit 88 [ Seis and changes origin offset and software limit.
Test mode Test mode 90 O Executes jog operation, origin return operation, step operation,
. ) eic, on the console.
Alarm display | Protection function (error) display 21 B Displays the error No. which is generated.
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14-4 Automatic mode

(Main menu) — [AUTO]

The present position monitor, the speed/torque/deviation monitor, or the I/O monitor is
selected. ' ' '

-AUTO (MONITOR)-
F1..POS '
F2...SPD/TRQ/ERR
F3..JO  [CLR]

- If [F1] is pressed, moves to the present position monitor.

If [F2] is pressed, moves to the speed/torque/deviation monitor.
- If [F3] is pressed, moves to the I/O monitor.

If [CLR] is pressed, returns to the main menu.

-14-4-1 Present position monitor

(Main menu) — [AUTO] — [Fi]

" Displays the present position of the motor.

-MON (POSITION)-
Positionfpls]
500000
[CLR]

» I the origin return is not finished, displays "Origin Unfinished."
- If [CLR] is pressed, returns to the automatic mode menu.

14-4-2 Speed/torque/deviation monitor

(Main menu) — [AUTO] — [F2]

Displays the rotation speed, the output torque, and the deviation counter of the motor.

-MON (SPD/TRQ/ERR)-

" SPEED Okpps
TORQUE : 0%
ERR POS : 0 [CLR]

'SPEED : Motor speed (kpps)
TORQUE : Output torque (%)
ERR POS : Deviation counter (pulse)

» If [CLR] is pressed, returns to the automatic mode menu.
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14-4-3 1/O monitor

(Main menu) — [AUTO] — [F3]

Displays the input/output signal of the motor.

Input/output signal monitor | Output signal monitor

-MON(IN)}- *ACTIVE | [}] T[ENT] [-MON (OUT)-*-ACTIVE
*CWL STB PL OO .| *ALM  PO: 00
*CCWL *SVON [1]1 [BNT] *COIN

ORGL [DOWN][CLR] | ~ *BUSY _ [UP] [CLR]

Note) By the option setting of NC parameter, positioning finish output (COIN) and
. decelerating output (DCLON) can be selected. On the output signal monitor display, -
it will be displayed with signal name which was set (COIN or DCLON).

- With [ 1], switches from output signal monitor display to input signal monitor display.

- With [ | ], switches from input signal monitor display to output signal monitor display.

* Every time [ENT] is pressed, switches betwcen input signal monitor display and output
signal monitor display.

+ For the input signal monitor, signal with"* "mark indicates contact point close state.
A value indicated with "PI: " dlsplays the value mputted with the pomt assign input signal

_(5-bit) in decimal number.
- For the oufput 51gnal monitor, signal with"* "mark indicates that the output transistor is

turned on.
A value indicated with "PO: " displays the value outputted with the present position output

signal (5-bit) in decimal number.
If [CLR] is pressed, returns to the automatic mode menu.
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14-5 Edit mode

(Main menu) — [EDIT]

The step data edit, the speed data edit, or the parameter edit is selected.

Edit mode display

-EDIT-

POS ... Position

SPD ... Speed

PARA ... Parameter [CLR]

» If [POS] is pressed, moves to the step data edit.
If [SPD] is pressed, moves to the speed data edit.
If [PARA] is pressed, moves to the parameter edit menu.
If [CLR] is pressed, returns to the main menu.
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14-5-1 Step data edit

(Main menu) — [EDIT] — [POS]

Sets and changes the step data to be necessary for executing p051t10n1ng

Note) After setting the data, perform EEPROM writing process when leaving the menu with
[CLR]. Therefore, if the power supply is cut before the writing, note that the step
data will not be memorized. :

Step data inputted _ Step data not inputted
-EDIT (POSITION)- - -EDIT (POSITION)-
No. 01 SPD: 01 MD: INC . | No. 01 5PD: — MD: —
POS: 10000000 A POS: e
[U/D][MOV][ENT][CLR] [U/D][MOV][ENT][CLR]
- No. - : Step No. presently indicated (Settmg change)

SPD : Speed selection No.

MD - :Positioning mode (ABS/INC)

POS : Positioning coordinate (Transfer amount)

For details of parameters, refer to section 10-2-1 "Step data" (Page 32).

- If[1]is pressed moves to one before the step No. and moves to the next step No. if [ | is
pressed. :

* If [«] and [—] are pressed, moves the cursor to the position where input is avaxlablc Wlthm
the step data displayed. ' '

- If [ENT] is pressed, moves the cursor to the position where the next input is available.
The difference with [] is that [=] moves the cursor only within the step data indicated.
However, [END] moves it to the next step No.

- If [CLR] is pressed, returns to the edit mode menu.
At the time, changed parameter will be written into EEPROM.  If the power supply is cut
before the writing, parameter after turning the power supply on will become inactive. :

14-5-1-1 Input of speed selection No.

(1) The cursor should be moved to the position of speed selection No for the step data you
would like to set.  (If the step data is not inputted yet, display step data to which you
would like to input new data.) ,

(2) Using [0] - [9], input a value in the range of 1to 10.

If [«] is pressed, the value inpuited at the last will be deleted.  (Back space)
After inputting the speed selection No., determine the value with [ENT].
Cancel the value mputted with [CLR] and dlsplay the original value.

14-5-1-2  Selection of positioning mode

(1) The cursor should be moved to the position of posmomng mode for the step data you

- would like to set.
(2) If [ABS/INC] is pressed, positioning mode will be switched between ABS (Absolute

positioning mode) and INC (Rclatlve positioning mode).
Note) If "Only use relative transfer” is selected for the option setting of NC parameter, it will

be inactive.
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14-5-1-3 Input of positioning coordmate

(1) The cursor should be moved to thc position of posmomng coordinate for the step data you
would like to set.

(2) To input the positioning data, there are two methods: directly mputtmg transfer amount
with a value and specifying the position by teaching with jog key of the console. -
(Teaching is available only when finishing the origin retun.)

O Value input
Using [0] - [9] and (+/-), input a value in the range of -1073741824 - 1073741823.
If [«-] is pressed, the value inputted at the last will be deleted. (Back space) After
inputting the transfer amount, determine the value with [ENT]. .
Cancel the value inputted with [CLR], and display the original value.

O Teaching

If a jog key ([<H], [H—*], [«L], or [L—]) is pressed, the motor will be opcrated
changing the coordinate value,
, In case that high speed jog key ([<-H], or [H—]) is presscd the motor will be operated

with the speed set with the jog speed (High speed), and it will be operated with the speed set

with jog speed (Low speed) if ([«-L], or [L—]) is pressed.

For the operation direction by the jog key, it will be changed depending on the parameter.
For setting of the operation dnechon, refer to section 12-2 "Initial setting of NC parameter“ (Page
41).

If the motor position is determined, determme the value with [ENT] key.

Cancei the value inputted with [CLR], and display the original value.

14-5-1-4  Execution of step operation

When finishing the origin return, it is p0531b1e to perform step operation to the step data
displayed. (Only when finishing the origin return)

(1) Display the step data you would like to execute the step operation.

(2) If [MOV] is pressed, moves the motor to the step data position displayed. If [MOV]is
pressed when not finishing the origin return, "Origin Unfinished" will be displayed, and
the motor will not be operated. ,

O Display during the operation

-EDIT (POSITION)-
No. 05 SPD: 03 MD: ABS
POS: 5352634 | < Motor position during the operation
Moving to Point 05 (it will be changed in real time.)
(O When finishing the step operation
-EDIT (POSITION)-
No. 05 SPD: 03 MD: ABS
POS 10000000 | <~ The present motor position
[CLR]

" (3) After finishing the step operation, if [CLR] is pressed, returns to the step data edit.
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14-5-1-5 Deleting step data .
1t is possible to delete unnecessary step data.
1) Displa)f the step data you would like to delete.

(2) If[F1] is pressed, the following dlsplay will be appeared, asking if you delete the step
data displayed. :

-EDIT (POSITION)- _
No. 11 SPD: 05 MD: INC - o
POS: 150000 '

DELETE OK? [ENT: OK]

(3)If [ENT] is pressed, the step data displayed will be deleted.
If other key is pressed, the deletion will be canceled.

(4) As the data will be written into EEPROM when moving from the step data edit display to
the edit menu by [CLR], the delcted contents will be invalid if the power supply of the
position driver is cut before the writing.
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14-5-2 Speed data edit

(Main menu) — [EDIT] — [SPD]

Sets and changes the reference speed the origin return speed, the jog speed to be used for
the step operation.

Note) After setting the data, perform. W_riting processing into EEPROM when leaving the
menu with [CLR]. Therefore, if the power supply is cut before the writing, note that
the speed data will not be memorized. :

Speed data inputted - ' Speed data not inputted
-EDIT (SPEED)- 01/13 < SpeedNo. | -EDIT(SPEED)- 01/13 ~
ORIGIN SPEED «— Speed data ORIGIN SPEED
SPEED:  50kpps <= Setting speed SPEED: ---kpps
3 [UP][DOWNJ[ENT][CLR] [UP][DOWN][ENT][CLR]
The speed data are listed in the following order. '
Speed No. Speed data - Function Setting range
1 ORIGIN SPEED Qrigin return-speed
2-11 STEP SPEED No. 01 - 10 Step operation reference speed 1-10 5-500 (kpps)
12 JOG SPEED (LOW) Jog speed. (low speed)
13 JOG SPEED (HIGH) Jog speed (high speed)

For details of parameters, refer o sectlon 10-2-2 "Speed data” (Page 32).

+ If[ 1] is pressed, moves to one before the speed No. and moves to the next speed No if
[1](or [ENT]) is pressed. .
If [CLR] is pressed, returns to the edit mode menu.
At the time, changed parameter will be written into EEPROM. - If the power supply is cut -
before the writing, parameter after turning the power supply on again will be inactive. -

14-5-2-1 Input of speed data

(1) Display the speed data you would like to set.
(2) Using [0] - [9], input a value in the range of 5 to 500.
If [«] is pressed, the value inputted at the last will be deleted. (Back space)
After inputting the speed, determine the value with [ENT].
Cancel the value inputted with [CLR], and display the original value.

14-5-2-2 Deleting speed data

It is possible to delete unnecessary speed data.
(1) Display the speed data you would like to delete.
(2) If [F1] is pressed, the followmg dlsplay will be appeared, asking if you delete the speed

data displayed.
-EDIT (SPEED)- 05/13
STEP SPEED No. 04
SPEED:  50kpps
DELETE OK? [ENT: OK]
(3) If[ENT] is pressed, the speed data indicated will be deleted.
If other key is pressed, the deletion will be canceled.
(4) As the data will be written into EEPROM when moving from the speed data edit display to the
edit menu by [CLR], the deleted contents will be invalid if the power supply of the position
driver is cut before the writing.
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14-5-3 Parameter edit menu

(Main menu) — [EDIT] — [PAPA]

NC parameter edit, servo parameter edit, or offset data edit is selected. -

-PARAMETER-
F1..NC data
F2...5ervo
F3...0ff/Lmt [CLR]

If [F1] is pressed, moves to the NC data edit. _

If [F2 ] is pressed, moves to the servo parameter edit .
If [F3] is pressed, moves fo the offset data edit.

If [CLR] is pressed, returns to the edit mode menu.
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14-5-4 NC data edit

(Main menu) — [EDIT] — [PAPA] — [F1]

Sets and changes the acceleration, the operatlon duectlon and the input logic.

Note) After setting the data, perform writing process into EEPROM when leaving the menu
with [CLR]. Therefore, if the power supply is cut before the writing, note that the
speed data will not be memorized. :

-PARAMETER (NC)- 1/10
STEP Acc Time[msec]
100

[UPJ[DOWN][ENTJ[CLR]

NC data are listed in the following order.

Data No. NC data Function Setting range
1 STEP Acc Time Step operation acceleration/deceleration time 10 - 10000 {ms)
2 JOG Acc Time Jog operation acceleration/deceleration time 10 - 10000 {ms)
3 ORG Acc Time Origin return acceleration/deceleration time 10 - 10000 {(ms)
4 JOG dir Jog operation direction 0-1
5 ORG dic Qrigin return directicn 0-1
6 PLS dir Puise outpnt direction setling 0-1
7 ‘ Teaching_ Step Pulse Teaching transfer amount selting 0 - 32767
3 S-Curve rate S-form acceleration/deceleration setting 0-10
9 INPUT Logical Input logic setting ' G- 8053
10 Qplion Qplion setting - 0-123

For details of step operation acceleration/deceleration time, jog operation acceleration/
deceleration time, origin return acceleration/deceleration time, input logic setting, and option
sefting, refer to section 10-2-4 "NC data " (Page 33). . For details of S-form control setting,
refer to section 12-7 "S-Form acceleration/deceleration function” (page 55). For settings of
jog operation direction, origin return direction and pulse output direction, refer to section 12-2

"Initial setting of NC parameter" (Page 41).

If [ 1] s pressed, moves to one before the data No. and moves to the next data No if[!]
(or [ENT] ) is pressed.

If [CLR] is pressed, returns to the edit mode menu.

At the time, changed parameter will be written into EEPROM.  If the power supply is cut
before the writing, parameter after turning the power supply on again will be inactive.

14-5-4-1 Input of NC data

(1) Dlsplay NC data you would like to set.

(2) Using [0] - [9], input data value. -
If [« Jis pressed, the value inputted at the last will be deleted. (Back space)
After inputting the data, determine the value with [ENT].
Cancel the value inputted with [CLR], and display the original value.
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14-5-5 Servo parametfer edit

(Main menu) > [EDIT] - [PAPA] [F2]

Sets and changes servo parameters.

Note) After setting the data -pcrform writing process into EEPROM when leaving the menu
- with [CLR]. Therefore, if the power supply is cut before the writing, note that the
. speed data will not be memorized. :

‘PARAMETER (Srv)- 1/8
KP (0 - 1000)
50
[F1: ATune[[ENT][CLR]

Servo parameters are listed in the following order.

Data No. Parameter data Function : - Setting range
1 Kp ] _Position loop gain (No. 20) . 0 - 1000
2 Y Speed loop gain (MNo. 03) ' 25 - 3500
3 KVi Speed loop integration time constant (No. 04) 1-1000
4 Kif Speed feed forward (No. 21) - | 0-100
5 Kifi Feed forward filter time constant (No, 2B) 0 - 6400
6 A Speed detection filter (0. 05) 0-4
7 Tiil Torque filter time constant (No. 2A} 0 - 2500
8 P-ON delay Startup delay time (No. 10) ) -1 0-600
9 Coin ranpe Posulmnmg end range (No. 22) (Note) 0 - 32766

Note) ?osmonmg finish range parameter will be displayed only when selecting the posntmnmg finish output (COIN)
under the option setting of NC parameter. If decelerating output (DCLON) is selected, this parameter will be

displayed as "Not Use."

- For details of each parameter, refer to sccuon 10-3 "Details of Servo Parameters (User
parameters) " (Page 35). :

If [ 1 ] is pressed, moves to one before the data No. and moves to the next data No. if [ { ]
(or [ENTY]) is pressed.

If [CLR] is pressed, returns to the edit mode menu.

At the time, changed parameter will be written into EEPROM.  If the power supply is cut
before the writing, parameter after turning the power supply on again will be inactive.

14-5-5-1 Imput of servo parameter'

‘(1) Display servo parameter you would like to set.

(2) Using [0] - [9], input a data value.’
If [<] is pressed, the value inputted at the last will be deleted. (Back space)
After inputting the parameter, determine thé value with [ENT].
Cancel the value inputted with [CLR], and display the original value.
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14-5-5-2 Automatic gain tuning function

The automatic gain tuning function can be executed on the console. For details of the
automatic gain tuning function, refer to section 7-4 "Automatic Gain Tuning" (Page 21).

(1) On the servo parameter setting display, press [F1].

-AUTO TUNING-
Stiffness (L: 1 -H: 9)

5 .
7 [MOV: AT][CLR: Cancel] _ _
(2) Using [0] - [9], input the value of the machine stiffness (1-9). (The larger the value

you set, the stiffer the tuning you can get.) : :

If [<] is pressed, the value inputted at the last will be deleted. (Back space)
After inputting the machine stiffness, the automatic gain tuning operation will be started
with [MOV].
Cancel the automatic gain tuning with [CLR].

(3) During executing the automatic gain tuning, the display will be such as the following:

-AUTO TUNING-
Stiffness (L: 1-H: 9)
: 5

Auto Tuning Execute.

If alarm is generated during executing the automatic gain tum'ng,. the following display
will appear, and the gain will not be changed.  If [CLR] is pressed, returns to the servo
parameter setting display. :

-AUTO TUNING-
Auto Tuning Error

[CLR] | .
(4) When finishing the automatic gain tuning normally, the seiting gain will be displayed.
" [ -AUTO TUNING- '
KP: 70 KVi: 80
KV:200 Kif: 0
[ENT: Wr][CLR: Cancel]
If [ENT] is pressed, servo parameter required for the automatic gain tuning will be
changed, and the servo parameter will be returned to the value found before executing the
automatic gain tuning if [CLR] is pressed. '
(5) After finishing the automatic gain tuning, the position driver state will be reset state.
Execute the origin return command again to perform the step operation.
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14-5-6 Offset data edit

(Main menu) — [EDIT] — [PARA] — [F3]

Sets and changes the origin offset and the software limit.

Note) After setting the data, perform writing process intc EEPROM when leaving the menu
with {CLR]. Therefore, if the power supply is cut before the wntmg, note that the

speed data will not be memorized.

~-PARAMETER (Off)- 1/3
Origin Offset
0

' | [UP][DOWN][ENT][CLR]

Offset data are listed in the following order.

Data No. Offset data Funclion Setling range
1 Origin Offset Origin offset -1073741824 - 1073741823 (pulse)
' Soft Limit (PLUS) + direction software limit 0 - 1073741823 (pulse)
3 Soft Limit (MINUS) | - direction software limit ~1073741824 -0 (pulse)

For details and setting range of each paréuneter refer to section 10-2-3 "Offset data” (Page 32).
- IEf[1]is pressed, moves to one before the data No. and moves to the next data No. if [ 1]

(or [ENTY) is pressed.

If [CLR] is pressed, returns to the edit mode menu.

At the time, changed parameter will be written info EEPROM If the power supply is cut
before the writing, parameter after turning the power supply on again will be inactive.
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14-5-6-1 Data input

(1) Display data you would like to set.

(2) To input data, there are two methods: directly inputting amount with a value and
specifying the position by teaching with a jog key of the console (Teaching is available
only when finishing the origin return).

O Value input
Using {0] - [$] and (+/-), input a data value. '
If [«-] is pressed, the value inputted at the last will be deleted (Back space).
~ After inputting the data, determine the value with [ENT].
Cancel the value inputted with [CLR], and display the original value.

O Teachmg

If a jog key ([<H], [H-*] [<L], or [L—])is pressed, the motor w111 be operated,
changing the coordinate value.

In case that high speed jog key ([«-H], or [H—]) is pressed, the motor will be operated
with the speed set with the jog speed (High speed), and it will be operated with the speed set
with the jog speed (Low speed) if low speed jog key ([«-L}, or [L—]) is pressed.

For the operation direction by the jog key, it will be changed depending.on the parameter.

For setting of the operation direction, refer to section 12-2 "Initial scttmg of NC parameter”
(Page 41).

‘The value for the present position when setting the origin off set will be dlsplayed
normally at the position from the machine origin position, making it as the reference point,

If the motor position is determined, set the value with [ENT] key. :

Cancel the value inputted with [CLR), and display the original value.
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14-6 Test mode

(Main menu) — [TEST]

Performs a test for jog operation, origin return operation, and step operation.

-TEST-

Origin Unfinished.
[JOG][ORG][STP][CLR] .

"Origin Unfinished" is displayed if the origin return is not finished, displaying the present
motor position (pulse urit) when finishing the origin return.
- If [CLR] is pressed, returns to the main menu.

14-6-1 Jog operation

If a jog kcy ([*—H] [H—], [*—L] or [L—]) is pressed, the jog operation will be operated
(The jog operation is executable even when not finishing the origin return.)

In case that high speed jog key ([«-H], or [H—]) is pressed, the motor will be operated
with the speed set with the jog speed (High speed), and it will be operated with the speed set
with jog speed (Low speed) if ([+-L], or [L—]) is pressed. '

For the operation direction by the jog key, it will be changed depending on the parameter.
For setting of the operation direction, refer to section 12-2 "Initial setting of NC parameter” (Page

41).

-TEST-

Jog Speed : High
Origin Unfinished.

[JOG]J[ORG][STP][CLR]

* On the display, it is displayed that high speed jog key (High) or low speed jog key (Low) is
pressed and the motor present position (Pulsc unif) will be displayed when finishing the
orlgm return. :

14-6-2 Origin return operation _
' If [ORG] is pressed, the origin return operation will be started.

-TEST- _
Origin Proceeding

[JOG][ORG}{STP][CLR]

+ - If the origin return operation is finished, the present position will be defined, and the motor
present position {Pulse unit) will be displayed.
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~ 14-6-3 Step operation
If [STEP] is pressed, the step operatlon will be operated
Note) If the origin return is not finished, [STEP] will be ignored.

-TEST-
STEP No.>
[31] 0
[MOV][CLR]

- Displays state of the present position and the present position output (within the [ ]).
* - With [CLR], returns to the test mode menu.

(1) Using [0] - [9), input step No. in the range of 1 to 28.
If [«]is pressed, the value inputted at the last will be deleted. (Back space)
After inputting the step No., operation will be started with [MOV].
Cancel the value inputted with [CLR], and finish the step No. input.

(2) During the step operation, a dlsplay such as the following will appear, changmg the
present position.

-TEST-
STEP No. >5

[31] 233423
Moving to Point 05

(3) If the step operation is finished, the present posiﬁon output will be changed.

14-7 Alarm display

If servo alarm is generated at the automatic mode or the test mode, it will automatically

moved to the alarm display.
Alarm No. and alarm name will be displayed.

-ALARM-
ALARM No. 52
Spd/Acc Undef. Err
[EDIT][CLR]

* Execute alarm clear command with [CLR], and move to the main menu after clearing the
alarm.

+ Even during the alarm generated parameter can be set or changed with [EDIT] However,
if under voltage protection is working, it will be mvahd after turning the power supply off
even with setting or change of the parameter.
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14-8 Cautions when connecting a console

* In case that the position driver is controlled from /O under the condition of connecting the
console, timing chart shown in section 12-6 " Interface timing" (Page 48) wiil not be
applicable. Especially, in case that MSS*XP is controlied by the sequencer, executing the
console monitoring function, note that the response may be extremely delayed.

* Even if the console is connected after turning of the power supply on for MSS*XP, the
console will not be recognized. When using the console, be sure to connect the console
before turning the power supply on, and then turn the power supply on,

* Do not pull the connector section of the console.  If the console is removed after turning
the power supply on, Emergency stop error (53) will be generated, and the motor will be -
stopped by activating the protection function of the position driver.

If undervoltage protection is working to the position driver, note that the changed
parameter will not be written into EEPROM.
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15 Specification
15-1 General specification

Machine fodel MSS**0OAT MSS**[IQOAY MSS**LIQAV

Applied motor sesies’ MSM | 100V 30,50,100 200 400
f.&pp_hed motor ouiput (W) ) 200V : 30, 56, 100, 200 400 750
Input power supply 100V # 100 - 115V +10% / -15% 50 / 60Hz )
N 200V % 200 - 230V +10% /-15% 50/ 60Hz
'-§ Control system . Transistor PWM system (Sine wave diive)
& | Encoder specification © .| Incremental encoder (2500P/r 10 wires)
& | Ambienf Conditions Temperature Waorking temperature 0 - 50°C (0 - 40°C for the special console) -
o ' Storage temperature -20 - 30°C
Humidity Working/storage humidity 90%RH or under (No dewing)
Vibration 4.9m/s” or under, 10 - 60Hz
’ {Continuaus use at the resonarce point is not available.)
Control mode - { Position/speed control Sequencer /O command system
Control signal (1) Emezgency stop (2) Strobe  (3) Servo-on input  {4) Point assign (5-bit)
: * | (5) CW drive inhibit input (6) CCW drive inhibit input (7) Origin vicinily input
Control output ‘ (1) Motor operation state ontput ({2) Positioning finish output/decelerating cutput
(3) Servo alagm {4) Prescnt point output (5-bit)
| Monitor cutput (1) Speed monitor © Approx. 6V /500kpps or
B ’ Approx.1.5V/500kpps
al (Selected by parameter)
E’ Deviation counter monitor Approx. 8.2V/255pulse or
& ' Approx 8 2V/3276Tpulse
X (Selected by parameter)
Select speed monitor or deviation counter monitor.
(2) Torque monitor Approx. 3V/Raled torque
= Regeneration ' Built-in regenerative resistance : :
(=} . .
hi ! ‘
g Dynamic brake function Built-in (1) At servo-off * (2) At alarin generation (3) At power supply-off
= ' : (4) During deceleration operation in case that CW or CCW drive inhibit
input is active. (Possible to be inactive by parameter)
Automatic gain tuning function Built-in {Depending on the machine type of the applied motor)
. ﬂ ) )
'% Masking function for unnecessary input Available Input which can be masked (1)Drive inhibit input (CW/CCW)
.E wires. . . : .
$ Protection function Hardware esror Qvervollage, undervoltage, overspeed, overload, 6vercurrenl, encoder error, elc,
E Software error CPU error, system error, elc.
Trace back function of alarm data - Memorizable up to past 8 alarms including the present one.
Setting switch / LED display (1) Switch 5pcs.  (MODE, SET, UP, DOWN, SHIFT)
i (2) Rotary switch for I} selling '
(3) Switch for terminator
(4) LED 6 digit
Communication function by R5-232C " | Parameter setting, monitoring of the conlrol state, efc. are available by using a
) : : " | console and a marketed personal computer.
2 | Applied Toad inertia | 30 times less than the motor ineria (400W or lower) 20 times or less (750W)
=] .
=
E
b =]
a
o
Product weight . ) Apf:mx. 0.9kg Approx. 1.0kg Approx.1.2kg
Outside dimensions . Suffix A Suffix B - SuffixC
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15-2 Function specification

Present position output signal

Item Contents
Program point number 28 poinls
Position command input signal | 5-bit

Max. position command (pulse)

31-bit with symbol (1073741824 - 1073741823)

. Pasition command status

ABS/INC {Absolite positionlrelalive position) can be specified for each step.

Speed range

Max. 500kpps (3000¢/min.)

Speed setling

Skpps - 500 kpps (6r/min./kpps)

Setting in 1 kpps unit. .

The foHlowing conlents cun be set respectively.
Jog speed Chigh speed/low speed)
Origin return speed
Step speed (Refercnce speed 10 steps)

Acceleration/deceleration selting

Setting by linear acceleration/deceleration time up to 500kpps.
10ms. - 2s. .
Acceleration/deceleration resolution 10ms. Unit

§-form control is available (At the step operation and the jog operation acceleration)

Origin return fanction

Origin sensor + Z-phase

Memory status

EEPROM backup
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