M0000395

AC Servo Amplifier

PV

STANDARD INTERFACE
FOR INCREMENTAL ENCODERS

USER’S MANUAL

Prellmlnary

Applicable Amplifier: PV1AQ :133 E N 1 _I; 00

Applicable CPU Version: PVTAOC — PVTAOH



Safety Precautions

This servo system is designed for use in general industrial equipment. It is not designed for use in home
electric appliances or medical equipment. Examples of general industrial equipment for which the servo
system is designed for include robots, transporters, and chip mounters.

Before using the servo system (installation, operation, maintenance, inspection, etc.), be sure to read
this User’'s Manual thoroughly in order to familiarize yourself with proper operation. Obtain a full under-
standing of the equipment, safety information, and precautions.

Keep this manual in a convenient location where the operator can refer to it any time.

[Explanation about Indications]
Familiarize yourself with the contents of each indication.
In the following description, each indication is completed as shown in the figure below.

®

(D: Safety precaution item ranking
(2: Visual cues
(®: Details of each visual cue

® ®

[Safety Precaution Item Ranking]
There are four ranks:

This indicates the existence of imminent hazard which, if the system is incor-
@ DANGER rectly operated, is very likely to result in death or a serious injury.

This indicates the existence of potential hazard which, if the system is incor-
CAUTION rectly operated, is very likely to result in a moderate injury or slight injury or
only physical damage.

items described in | A\ CAUTION | may lead to a very serious result depending on the situation. Each
indication contains important information that you should observe.

This indicates restrictions or limitations.
RESTRICTION

This indicates what must be done without fail.
REQUIREMENT

%




[Visual cues]
The following eight visual cues are used in this manual:

Kind of symbol Example of symbol

%

Danger, injury  Electric shock
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Fire Burn
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Visual cue of danger

Visual cue for caution

Visual cue for restriction
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Restriction Disassembly not allowed

Visual cue for requirement

Requirement

DANGER

&

(General)

1. Do not use the system in an explosive atmosphere. Use an anti-explosive type

motor. Doing otherwise may result in injury or fire.

2. Only properly trained staff should take charge of transportation, installation, pip-
ing, wiring, operation, manipulation, maintenance, and inspection work. Doing
otherwise may result in electric shock, injury, or fire.

. During operation, never touch a rotating part of the motor.

Touching a rotating part may result in injury.

4. Do not conduct work while power is being supplied. Be sure to turn off the power

supply beforehand. Doing otherwise may result in electric shock.

5. Never touch the inside of the amplifier.

Touching inside the amplifier may result in electric shock.

6. Avoid damaging cables, applying excessive stress to them, putting a heavy ob-
jects on them, or nipping them. Doing otherwise may result in electric shock.
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A CAUTION
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(General)

1.

Before starting installation, operation, maintenance, or inspection, be sure to
read the Operator’s Manual carefully and observe the instructions in it. Failure to
observe the instructions may result in electric shock, injury, or fire.

. Do not use the system out of the specifications of the amplifier.

Doing so may result in electric shock, injury, or damage.

Do not use a damaged amplifier.
Doing so may result in injury or fire.

Any product modification executed on the user side is beyond our responsibility,
$0 we accept no liability for it.

Do not remove the nameplate.

Use an ampilifier and a driver in the specified combination.

Doing otherwise may result in fire or failure.

Note that the amplifier/motor and peripheral units will become hot enough to
cause a burn.

(Transportation)

1.

Take extreme care not to drop or turn over the system, because it is very danger-
ous.

Do not hold the unit by the cables or the motor shaft.
Doing so may result in injury or equipment failure.

(Scrapping)

1.

When discarding the amplifier, dispose of it as a general industrial waste.

® RESTRICTION

@

(Storage)

1.

Do not store the system in a place exposed to rain or moisture or in a place
where noxious gas or liquid exists.




0 REQUIREMENT

(Storage)

1. Store the system in a place which is not exposed to direct sunlight and in the
determined temperature/humidity range (-20°C to +65°C, 90%RH or less with-
out condensation).

2. When the system is to be stored for a long time, consult us.

Long-time storage will lower the capacity of the electrolytic capacitor.

(Transportation)

1. Loadage exceeding the specified loading capacity will cause a load collapse.
Observe the indication.

2. Unpacking

A CAUTION

A\
A

1. Confirm the top and bottom before unpacking.
Unpacking from the wrong end may result in injury.

2. Check if the product is the ordered one.
Installing an incorrect wrong product may result in injury or damage.




3. Installation

/\ caution

A A dda e

. Make sure no obstacle impedes ventilation around the amplifier. If cooling is

hindered, the unit could overheat, resulting in explosion, ignition, or burning.

. Do not block the exhaust port or allow any foreign material to get into it. Inad-

equate ability to exhaust may result in fire.

. Be sure to observe the installation directions.

Failure to observe directions may cause damage.

. Allow some distance between the main unit and the inner face of the control

panel or any other equipment in accordance with the Operator’'s Manual. An
insufficient gap may cause a fire.

. Never install the system in a place on which water may splash, in an inflammable

gas atmosphere, or on the combustible side. Doing so may result in a fire or
failure.

. Never get on top of the unit or put a heavy object on it.

Doing so may result in injury or damage.

. Never apply a strong shock to the system.

Doing so may result in damage.

. Atinstallation, take extreme care so as to prevent the unit from dropping or turn-

ing over.




4. Wiring

@ DANGER

AL

. Do not bend, draw, or nip the power cable or motor lead wire by force. Doing so

may result in electric shock.

. Be sure to ground the grounding terminals of the amplifier and the motor.

Failure to do so may result in electric shock.

. Perform a wiring check after the lapse of one minute after turning off the power

supply. Failure to do so may result in electric shock.

. Make a connections with the power cable according to the connection diagram

or the Operator’s Manual. Failure to do so may result in electric shock or fire.

A CAUTION

>pb

. Do not measure the insulation resistance and dielectric strength.

Doing so may result in damage.

. Perform wiring correctly and surely. Failure to do so may cause improper motor

operation that may result in injury.

. Perform wiring in accordance with the Technical Standards for Electric Equip-

ment and the rules of extension lines.
Failure to do so may result in a burn or fire.

5. Operation

@ DANGER

g
O

. Never approach or touch terminals when the power is on. Removing the termi-

nal base cover may result in electric shock.

. Never touch a rotating part of the motor.

Doing so may result in injury.




A CAUTION
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10.

Never touch the heat sink of the amplifier, regenerative resistor, }Twotor, or other
part while the power is on or for awhile after the power has been turned off.
These parts may become very hot, causing a burn on contact.

In the event of any abnormality, stop operating the system at once.
Failure to do so may result in electric shock, injury, or fire.

Never make an extreme adjustment change that will cause the system opera-
tion to become unstable. Doing so may result in a burn.

At trial operation, fix the motor and check the operation separate from the me-
chanical system, then install the system on the machine. Failure to do so may
result in an injury.

The holding brake is not a stop unit to secure the safety of the machine.
Install a stop unit to secure the safety on the machine side.
Failure to do so may result in an injury.

When an alarm occurs, remove the cause of the alarm and secure safety.
After that, reset the alarm, then restart the system operation.
Failure to follow this procedure may result in an injury.

After a recovery from an instantaneous power interruption, the operation may
be restarted suddenly. Do not approach the machine.

(Design the machine so that safety for personnel may be secured even if the
system operation is restarted.) Approaching the machine when it restarts may
result in an injury.

Check if the power supply specification is normal.

Abnormal power supply may result in a failure.

Before connecting to the machine, check the rotating direction.

Failure to do so may result in an injury or system damage.

Operate the system after making sure that the motor and the amplifier to be
used are properly set. Failure to do so may result in a burn or fire.

® RESTRICTION

7

1. The brake built in the motor is used for holding. Do not use it for ordinary brak-

ing. Using this brake for braking will damage it.

7)




0 REQUIREMENT

1. Install an emergency stop circuit outside so that the system operation may be

stopped immediately to shut off the power supply.

6. Maintenance

A CAUTION

%

. When repair is required, please contact us.

Disassembly of the system by the user may render it inoperable.

. The capacity of the condenser on the power line will be lowered by impairment.

We recommend that you replace the condenser after about 10 years in order to
prevent a secondary accident due to a failure. Failure to replace it when neces-
sary will lead to a failure.

. The amplifier frame becomes very hot. Take care to avoid burns when doing

maintenance and inspection.

® RESTRICTION

. Do not disassembly or repair the system.

Doing so may result in fire or electric shock.

(8)
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1. PRECAUTIONS






Precautions

Take extreme care about the items described below. Incorrect handling is very likely to lead to an unex-
pected accident or damage.

» Precautions on unpacking
1. After unpacking, confirm that the servo motor and the servo amplifier look normal.
2. Check the model numbers to confirm that the delivered motor and amplifier are the ones that were
ordered.
» Special precautions on use

1. When installing the system, be careful to not apply a shock to the servo motor and the servo amplifier.
In particular, pay special attention to a servo motor which is provided with an encoder.

K
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Fig. 1-1

2. The supply voltage of standard systems of the PV1 series is AC 200 V.
Operating the system at any other voltage will cause a failure. Operate the system with a power supply
complying with the specification.
If surge voltages are likely, connect a surge absorber in the line to protect the system from power
surges.

3. AlWays confirm safety, including the load status, before opening or closing the power su
nance or inspection.



Precautions

Take extreme care about the items described below. Incorrect handling is very likely to lead to an unex-
pected accident or damage.

» Precautions on unpacking
1. After unpacking, confirm that the servo motor and the servo amplifier look normal.
2. Check the model numbers to confirm that the delivered motor and ampilifier are the ones that were
ordered.
* Special precautions on use

1. When installing the system, be careful to not apply a shock to the servo motor and the servo amplifier.
In particular, pay special attention to a servo motor which is provided with an encoder.
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Fig. 1-1

2. The supply voltage of standard systems of the PV1 series is AC 200 V.
Operating the system at any other voltage will cause a failure. Operate the system with a power supply
complying with the specification.
If surge voltages are likely, connect a surge absorber in the line to protect the system from power
surges.

3. AIWays confirm safety, including the load status, before opening or closing the power supply at mainte-
nance or inspection.



Precautions

4. Never use the system in wher i id, alkali .), flammable, or explosive liguid or
Xists.

] Jc—

Fig. 1-2

5. Check that ground conductors of class 3 (100X or less) or higher are used to ground the servo motor
and the servo amplifier.

6. Use the system jn an ambient temperature range of 0 to 40 Celsius (0 to 55°C for the servo amplifier

and at a relative humidity of 90% or less.

7. Do not splash water, cutting liquid, or rainwater over the servo motor and the servo amplifier. Doing so
may result in an electric leak or electric shock.

[ ] [ |
N\

Fig. 1-3



Precautions

8. Never do a wi nd vol r meqger test. Condenser grounding is performed between 0 V and
the main unit. When such a test is required, consult us.
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Fig. 1-4

9. Incorrect wiring may damage the servo motor and the servo amplifier. Perform wiring correctly refer-
ring to the item pertaining to wiring.

10. The PV1 series servo motor is not an induction motor, so the rotating direction is not changed if the

phase sequence of the motor is changed.
The rotating direction is changed by remote operator.

oM
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1 L y .
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Fig. 1-5

11. Install a_surge absorber in relay, electromagnetic contactor, and brak lenoi ils without fail.




2. READING THE MODEL NUMBER



Reading the model number

* Request at receipt of ordered product
Be sure to check the servo amplifier model number and the motor model number.
The servo amplifier cannot be operated with a motor of a different model number. Upon receipt of the
ordered product, be sure to confirm that the servo amplifier model number matches with the motor
model number.

¢ Reading the model No. ¢
% Servo motor model number

N -y I B

U0 oy

1. Motor series name
P30... P30 series
P50... P50 series

2. Indicates a BL motor.

3. Flange angle size
P30 series 04....40° 06...60° 08....80°
P50 series 03....35° 04...42° 05....54"

003....30W 005 ....50W 006..... 60W
010...100W 020 ...200W 030... 300W
040 ... 400W 050 ...500W 075... 750W

5. Maximum rotation speed
D .. 4500 min' (200V type) H ....3000 min' (200V type)

6. Whether there is a holding brake
X... Nobrake B ... Brake provided (90 V)
C .. Brake provided (24 V)

7. Typé of detector
S... Wire saving incremental encoder (wire saving INC)

8. Specification identification
00 ... Standard product

Note: The design order is indicated with an alphabetic character at the end of Lot No. on the nameplate.

2-1



Reading the model number

sx Servo amplifier model number

P10 OO I B

|
l
i
!
|

1. Indicates the PV1 series.

2. Type of power unit
A... AC 200 V type

3. Amplifier capacity
015....15A  030..... 30A

4. Type of hardware
E ... Standard I/F type for wire saving incremental encoder

5. Applicable motor
Example: M1...P50B03003D S 1]
N1 ... P30B04003D s 00

6. Type of sensor
1 ... Wire saving INC (2000 P/R)

7. Interface specification
S... Speed control type P ... Position control type T ... Torque control type

8. Specification identification
00 ... Standard product

Note: The design order is indicated with an alphabetic character at the end of Lot No. on the nameplate.



Reading the model number

* PV1 series standard combination table

Table 2-1 Standard Combination Table

Servo amplifier model No.

Servo motor model No.

PV1AO15EN11

b ———— o ———— o —— — — —

PV1A030EMG1 010

P30B04003D S (1]

e —— o — e — e — ]

P50B08100H 1S [1L]




3. SERVO SYSTEM CONFIGURATION



Servo system configuration

* Block diagram

High-order controller

Command
Operation ready output
Servo ON
-
Fig. 3-1
« External mount wiring diagram
Operation
Operationready  ready ON
OFF ]
- | & On ®© ¢
Emergency  gystem —— 1] Amplifier Motor
stop error OO0 Red
®) oS 2 u
2 White
CN4 Black
Install a surge killer for electromagnetic contactor Green
relays. —
(Equivalent to OKAYA ELECTRIC INDUSTRIES, L c —0 Ol DC power
CO., LTD. CR-50500) cN3 - - supply for
AC power Noi 3 T brake
sugply —6 O0— fllotlesre 4 Holding brake
(only when the brake is
L provided)
/ < L1 w e
Circuit breaker fosccmacnmas - - H
—
E Regenerative E‘ """""" {1 N5
o resistor 1. _ccoeao-.-d 2
For prevention against common noisey ... .cocoo.o 4 —
and normal mode noise
(Equivalent to TOKIN LF series)
.f:::?'
Controller ot T
1}
.’
® [}
*: The dotted-line portion denotes an option.
Fig. 3-2



Servo system configuration

¢ Servo amplifier component names

[ SANYO DENKI
S :
1 00000 8
y il B
(?)u-
3 — :_____.9
¢
4 —+1n
3
[
n—10
¢ 2
§
6 H
‘ | — 1
1
@
L —
12
13
l I——————M
34{
O00C0O
| | ("IN "I I ] _J
M

Fig. 3-3

10 ..

..

12 ..

13 ...

14 ...

.5 V‘power supply set-up (POW)

Indicates the internal 5 V power supply is set up.

.. Alarm famp (ALM1, ALM2, ALM4)

indicate the alarm status.

.. Main circuit power charge (CHARGE)

Indicates that the smoothing condenser of the main
circuit power supply is charged.

.. Power input connector (CN3)

Connects the control power supply and the main cir-
cuit power supply.

.. Connector for connecting a regenerative resistor

(CN5)
Usually connects the built-in regenerative resistor, and
can also connect an external regenerative resistor.

.. Connector for connecting the servo motor (CN4)

Connects the power line of the servo motor.

.. Adjustment door

This door is opened when the gain must be set in the
main unit.

.. Servo ON (SON)

Indicates the servo ON status.

.. Connector for remote operator (OP)

Connects the optional remote operator.

Connector for encoder (CN2)

Connects an encoder signal.

Connector for input/output signal (CN1)

Connects with the high-order controlier.

Ground connecting terminal

Connects the grounding conductor of the servo mo-
tor and the grounding conductor of the power supply.
Gain setting switch (RSW)

A rotary switch which is used when various gains must
be set in the main unit. (See P.6-8.)

Selector switch (SW)

Used to determine which of main unit rotary switch
setting and remote operator setting should be made
effective with regard to the servo amplifier gain. (See
P.6-8.)



Servo system configuration

e Option list

In the PV1 series, the following peripheral devices are available as options. Please submit your orders for
them as required.

(1) Remote operator
A unit connected to the servo amplifier for the purpose of setting various parameters and checking the
internal status.

Model No. RP-001

(2) Externally connected regenerative resistor
Use this regenerative resistor as required, for example, when operating a load with large inertia.

Model No. Remarks
REGIST-120W100B 120W 100Q
REGIST-220W100B 220W 100Q

Note: When using an externally connected regenerative resistor, change the internal parameter (bit 4 and
bit 7 of Func 2).
(See P.8-8 and P.8-19.)



4. WIRING



Wiring

1) Applicable connectors
The following table shows the model name of each connector.

Table 4-1 Applicable Connector Names

Connector No. Model name Maker name

CN1 Plug: 10140-3000VE Sumitomo 3M
Shell: 10640-5500-008

CN2 Plug: 10120-3000VE Sumitomo 3M
Sheli: 10320-52A0-008

CN3 Housing: 1-178128—4 AMP, LTD.
Contact: 175218-3

CN4 Housing: 1-178138-3 AMP, LTD.
Contact: 175218-3

CN5 Housing: PHOENIX CONTACT
MVSTBR2.5/3-ST-5.08

Note 1: CN1 to CN4 are attached to the product as accessories.

Note 2: CNS5 is delivered in the condition in which it is connected to the built-in regenerative resistor.
2) Applicable wire sizes

The following table shows the applicable wire size for each connector.

Table 4-2 Applicable Wire Sizes

Connector No. Applicable wire size
CN1 0.2 mm? or more (partial use of shielded twist-pair wire)
CN2 Shielded twisted-pair wire 0.2 mm? or more
CN3 AWG #16 (Finished external diameter 2.8 mm or less)
CN4 AWG #16 (Finished external diameter 2.8 mm or less) (Note 3)
. CN5 AWG #18 or AWG #16

Note 1: For wire harness or insertion into a duct, take the allowable current reduction rate of wire into
consideration. When the ambient temperature is high, the wire life will be shortened by thermal
impairment. In this case, use a heat resistant vinyl wire (HIV).

Note 2: Perform wiring for the main circuit wire and the signal wires as separately as possible. Failure
to adequately separate the wiring may result in noise.

Note 3: When the wire length between CN4 and the motor exceeds 5 m, use AWG #14 halfway as a
junction wire.



iring (position control type)

3) Position control type external connection diagram
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Wiring (position control type)

» Connector pin arrangement input/output signal diagram
CN1

20 18 16 14 12 10 8 6 4 2

IN8- COM2
(24G) IN7 (5V1024V) ING ING IN2 INT NCP- PP~ | Reserve

19 17 15 13 1 9 1 5 3 1
C

IN8+ COM1|{ DCsv | DC5V | DC5V
(24V) ING INS | Viozew) to2av | o2av | woav | W® PP+ | Reserve

40 38 36 U 2 30 28 26 A 2

M3 |OUT4 |OUT2 |OUTT
?Eg\itter) (Collector)| (Emitter) | (Emitter) ¢ b [} $G $G §G

39 31 3 3 3 29 21 2 3 21

OUTS [OUT3 |OUT2 | OUT1
(Collecton)| (Collector)| (Coliector)| (Collector)} B A M2 M1 ILIM

This diagram is viewed from the connector connection part.
Fig. 4-2

CN2

10 8 6 4 2

6 c B A |Reserve
9 1 5 3 1

5V C B A Reserve

20 18 16 14 12

SG SG Reserve| Reserve| Reserve
19 17 15 18 1
5V 5V Reserve|Reserve|Reserve

This diagram is viewed from the connector connection part.
Fig. 4-3



Wiring (position control type)

+ General specifications of CN1 input/output signals

Table 4-3-1
Signal name Code | Pin No. | Circuit type General specification
Forward rotation pulse train | PCP+ | 3 (2) Type 3 | Inputs a command pulse train for forward rotation.
command PCP- |4
Reverse pulse train com- NCP+ {5 (2) Type 3 | Inputs a command pulse train for reverse direction.
mand NCP- |6
Input signal 1 IN1 |8(7) Type 1 A servo ON status is provided with the contact closed,
(Servo ON) (SON) waiting for a pulse train.
Input signal 2 IN2 [10(9) Type 1 | An alarm is reset by inputting this signal.
(Alarm reset) (ARST)
Input signal 3 IN3 [12(11) Type 1 <See P.8-9.>
Input signal 4 INA (14 (13) Type 1 <See P.8-9.>
Input signal 5 IN5 [ 15(13) Type 1 <See P.8-9.>
Input signal 6 IN6 {17 (16) | Type 1 | This function is masked at delivery.
(Forward rotation overtravel)| (PROT) <See P. 8-8.>
Input signal 7 IN7 |18(16) | Type 1 | This function is masked at delivery.
(Reverse rotation overtravel)| (NROT) <See P.8-8.>
Input signal 8 IN8 |20 (19) Type 2 | This function is masked at delivery.
(External overheat) (EXOH) <See P.8-8.>
Input sequence DC5V|7 Connects the external power supply for IN1.
Power supply - AV A i N
External power supply Connects the extemal power supply for IN2.
11 —— | Connects the external power supply for IN3.
13 Connects the external power supply for IN4 and IN5
16 Connects the external power supply for IN6 and IN7
Internal power supply DC24V| 19 —— | Outputs the internal power supply for IN8.
External output signal 1 OUT1 |33(34) | Type6 | This signalis turned off in an alarm status. (The logic
(Alarm output) ALM can be switched by a parameter.)
External output signal 2 OUT2 |35(36) | Type6 | Outputs the C-phase by open collector. (When one
(C channel output) Cch rotation is given to the encoder, one pulse is output.)
External output signal 3 OUT3 |37 (40) | Type 6 | After the main circuit power supply is input, this signal
(Operation ready output) (SRDY) is turned on when receiving a servo ON signal.
External signal 4 OUT4 [38(40) | Type 6 [ This signal is turned on when the contents of the
(Deviation zero output) (INP) deviation counter are within the setting range.
External output signal 5 OUTS | 39 (40) Type 6 | This signal is turned on when there is current limitation.
{Current limitation status) (iLIM)




Wiring (position control type)

¢ General specifications of CN1 input/output signals

Table 4-3-2
Signal name Code [ Pin No. | Circuit type General specification

External current limitation ILIMIT |21 (22) | Type 5 | This function is masked at delivery.

input <See P.8-7.>

Monitor 1 output M1 |23(24) | Type8 |<SeeP.8-13.>

Monitor 2 output M2 |25 (24) Type 8 | <See P.8-13.>

Encoder signal A 27 (26) | Type 7 | This signal is output by line driver (26L.S31) after the
A o8 optical encoder pulse is divided. It is received by line

driver (26L.S32).

B 29
B |30
C 31
C |32

Note 1: The pin number in parentheses denotes the ground or positive common side of each signal.
Note 2: For circuit types, refer to the item pertaining to input/output interfaces.




iring (speed/torque control type)

4) Speed/torque control type external connection diagram
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