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1 Introduction

1 Introduction

This safety precautions manual covers 2-1I series SERVOPACK controlling 2-II series AC ser-
vomotor. To properly use the 2-11 series SERVOPACK, read this safety precautions manual and
user’s manual (see the following table) thoroughly, and retain for easy reference for inspections
and maintenance, and so on. Make sure that these manuals reach the end user.

2 Reference Manuals

This table lists related reference manuals:

SERVOPACK Manual Titles Manual No.
Model

SGDH 2-1I Series SGMOH/SGDH User’s Manual SIEPS80000005

SGDM 2-1II Series SGMOH/SGDM User’s Manual SIEPS80000015

3  General Precautions

The following describes general precautions. Note the following to ensure safe application.

The drawings presented in this manual are sometimes shown without covers or protec-
tive guards. Always replace the cover or protective guard as specified first, and then
operate the products in accordance with the manual.

The drawings presented in this manual are typical examples and may not match the
product you received.

This manual is subject to change due to product improvement, specification modifica-
tion, and manual improvement. When this manual is revised, the manual code is
updated and the new manual is published as a next edition. The edition number appears
on the front and back covers.

If the manual must be ordered due to loss or damage, inform your nearest Yaskawa rep-
resentative or one of the offices listed on the back of this manual.

Yaskawa will not take responsibility for the results of unauthorized modifications of this
product. Yaskawa shall not be liable for any damages or troubles resulting from unau-
thorized modification.
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4  Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed pre-
cautions provided in this manual can result in serious or possibly even fatal injury or damage to

the products or to related equipment and systems.

A WARNING Indicates precautions that, if not heeded, could possibly result in loss of life or seri-

ous injury.

A CAUTION Indicates precautions that, if not heeded, could result in relatively serious or minor

injury, damage to the product, or faulty operation.

In some situations, the precautions indicated could have series consequences if not heeded.

|® PROHIBITED Indicates prohibited actions that must not be performed. For example, this symbol

would be used to indicate that fire is prohibited as follows: @

| 0 MANDATORY Indicates compulsory actions that must be performed. For example, this symbol

would be used as follows to indicate that grounding is compulsory: 9
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5 Notes for Safe Operation

5 Notes for Safe Operation

Read this manual thoroughly before checking products on delivery, storage and transportation,
installation, wiring, operation and inspection, and disposal of the AC servo drives.

/N WARNING

@ 6

Never touch any rotating motor parts while the motor is running.

Failure to observe this warning may result in injury.

Before starting operation with a machine connected, make sure that an emergency stop can
be applied at any time.
Failure to observe this warning may result in injury.

Never touch the inside of the SERVOPACKSs.

Failure to observe this warning may result in electric shock.

Do not remove the terminal cover while the power is ON.

Failure to observe this warning may result in electric shock.

Do not touch terminals for five minutes after the power is turned OFF.

Residual voltage may cause electric shock.

Do not touch terminals for five minutes after voltage resistance test.

Residual voltage may cause electric shock.

Follow the procedures and instructions for trial operation precisely as noted in the relevant
User’s Manual.

Malfunctions that occur after the servomotor is connected to the equipment not only damage the
equipment, but may also cause an accident resulting in death or injury.

The multi-turn limit value must be changed only for special applications.

Changing it inappropriately or unintentionally can be dangerous.

If the Multi-turn Limit Disagreement alarm occurs, check the setting of parameter Pn205 in
the SERVOPACK to be sure that it is correct.
If Fn013 is executed when an incorrect value is set in Pn205, an incorrect value will be set in the

encoder. The alarm will disappear even if an incorrect value is set, but incorrect positions will be
detected, resulting in a dangerous situation where the machine will move to unexpected positions.

Do not remove the terminal cover, cables, connectors, or optional items while the power is
ON.

Failure to observe this warning may result in electric shock.

Connect the ground terminal to electrical codes (ground resistance: 100 Q or less).

Improper grounding may result in electric shock or fire.

Installation, disassembly, or repair must be performed only by authorized personnel.

Failure to observe this warning may result in electric shock or injury.




/A WARNING

Do not damage, press, exert excessive force or place heavy objects on the cables.

Failure to observe this warning may result in electric shock, stopping operation of the product, or burning.

Do not modify the product.

Failure to observe this warning may result in injury or damage to the product.

Provide an appropriate stopping device on the machine side to ensure safety. A holding brake for a
servomotor with brake is not a stopping device for ensuring safety.

Failure to observe this warning may result in injury.
Do not come close to the machine immediately after resetting momentary power loss to avoid an
unexpected restart. Take appropriate measures to ensure safety against an unexpected restart.

Failure to observe this warning may result in injury.

® Checking on Delivery

/N\ CAUTION

» Always use the servomotor and SERVOPACK in one of the specified combinations.

Failure to observe this caution so may result in fire or malfunction.

B Storage and Transportation

/A CAUTION

» Do not store or install the product in the following places.
* Locations subject to direct sunlight.
* Locations subject to temperatures outside the range specified in the storage/installation temperature conditions.
* Locations subject to humidity outside the range specified in the storage/installation humidity conditions.
* Locations subject to condensation as the result of extreme changes in temperature.
* Locations subject to corrosive or flammable gases.
* Locations subject to dust, salts, or iron dust.
* Locations subject to exposure to water, oil, or chemicals.
* Locations subject to shock or vibration.
Failure to observe this caution may result in fire, electric shock, or damage to the product.

Do not hold the product by the cables or motor shaft while transporting it.

Failure to observe this caution may result in injury or malfunction.

Do not place any load exceeding the limit specified on the packing box.

Failure to observe this caution may result in injury or malfunction.
Do not hold the product by the eyebolt of motor while transporting it.

Failure to observe this caution may result in injury or malfunction.




5 Notes for Safe Operation

/\ CAUTION

« If disinfectants or insecticides must be used to treat packing materials such as wooden frames, pallets, or
plywood, the packing materials must be treated before the product is packaged, and methods other than
fumigation must be used.

Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30

minutes or more.
If the electronic products, which include stand-alone products and products installed in machines, are packed with
fumigated wooden materials, the electrical components may be greatly damaged by the gases or fumes resulting from
the fumigation process. In particular, disinfectants containing halogen, which includes chlorine, fluorine, bromine, or
iodine can contribute to the erosion of the capacitors.

B Installation

/N\ CAUTION

Never use the products in an environment subject to water, corrosive gases, inflammable gases, or com-
bustibles.

Failure to observe this caution may result in electric shock or fire.

Do not step on or place a heavy object on the product.

Failure to observe this caution may result in injury.

Do not cover the inlet or outlet ports and prevent any foreign objects from entering the product.

Failure to observe this caution may cause internal elements to deteriorate resulting in malfunction or fire.

Be sure to install the product in the correct direction.

Failure to observe this caution may result in malfunction.
Provide the specified clearances between the SERVOPACK and the control panel or with other devices.

Failure to observe this caution may result in fire or malfunction.

Do not apply any strong impact.

Failure to observe this caution may result in malfunction.




® Wiring

/A CAUTION

Do not connect a three-phase power supply to the U, V, or W output terminals.

Failure to observe this caution may result in injury or fire.

Securely connect the power supply terminal screws and motor output terminal screws.

Failure to observe this caution may result in fire.

Do not bundle or run power and signal lines together in the same duct. Keep power and signal lines sepa-
rated by at least 30 cm (11.81 in).

Use twisted-pair shielded wires or multi-core twisted pair shielded wires for signal and encoder (PG) feed-
back lines.

The maximum length is 3 m (118.11 in) for reference input lines and is 20 m (787.40 in) for PG feedback lines. If
feedback lines are longer than 20 m (787.40 in), use the 50 m (1968.50 in) cable.

Do not touch the power terminals for 5 minutes after turning power OFF because high voltage may still
remain in the SERVOPACK.

Make sure the charge indicator is out first before starting an inspection.

Avoid frequently turning power ON and OFF. Do not turn power ON or OFF more than once per minute.
Since the SERVOPACK has a capacitor in the power supply, a high charging current flows for 0.2 seconds when

power is turned ON. Frequently turning power ON and OFF causes main power devices like capacitors and fuses to
deteriorate, resulting in unexpected problems.

Observe the following precautions when wiring main circuit terminal blocks.
Failure to observe this caution may result in injury, fire, or malfunction.

» Remove the terminal block from the SERVOPACK prior to wiring.

« Insert only one wire per terminal on the terminal block.

* Make sure that the core wire is not electrically shorted to adjacent core wires.

* The leakage from the power lines may be extremely large for 400-V SERVOPACK. Be sure to secure the wiring of
the power lines.

Do not connect the SERVOPACK for 100 V and 200 V directly to a voltage of 400 V.

The SERVOPACK will be destroyed.

Install the battery at either the host controller or the battery carrying space in the SERVOPACK.

It is dangerous to install batteries at both simultaneously, because that sets up a loop circuit between the batteries.
Be sure to wire correctly and securely.

Failure to observe this caution may result in motor overrun, injury, or malfunction.

Always use the specified power supply voltage.

An incorrect voltage may result in burning.

Take appropriate measures to ensure that the input power supply is supplied within the specified voltage
fluctuation range. Be particularly careful in places where the power supply is unstable.

An incorrect power supply may result in damage to the product.

Install external breakers or other safety devices against short-circuiting in external wiring.

Failure to observe this caution may result in fire.
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5 Notes for Safe Operation

/N\ CAUTION

» Take appropriate and sufficient countermeasures for each when installing systems in the following loca-
tions.

« Locations subject to static electricity or other forms of noise.

« Locations subject to strong electromagnetic fields and magnetic fields.
« Locations subject to possible exposure to radioactivity.

« Locations close to power supplies.

Failure to observe this caution may result in damage to the product.

Do not reverse the polarity of the battery when connecting it.

Failure to observe this caution may damage the battery or cause it to explode.

B Operation

/N\ CAUTION

Conduct trial operation on the servomotor alone with the motor shaft disconnected from machine to avoid
any unexpected accidents.

Failure to observe this caution may result in injury.

Before starting operation with a machine connected, change the settings to match the parameters of the
machine.

Starting operation without matching the proper settings may cause the machine to run out of control or malfunction.

Forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not effective during zero point
search mode using parameter Fn003.

When using the servomotor for a vertical axis, install the safety devices to prevent workpieces to fall off due
to occurrence of alarm or overtravel. Set the servomotor so that it will stop in the zero clamp state at occur-
rence of overtravel.

Failure to observe this caution may cause workpieces to fall off due to overtravel.

When not using the online autotuning, set to the correct moment of inertia ratio.

Setting to an incorrect moment of inertia ratio may cause vibration.

Do not touch the SERVOPACK heatsinks, regenerative resistor, or servomotor while power is ON or soon
after the power is turned OFF.

Failure to observe this caution may result in burns due to high temperatures.

Do not make any extreme adjustments or setting changes of parameters.

Failure to observe this caution may result in injury due to unstable operation.

When an alarm occurs, remove the cause, reset the alarm after confirming safety, and then resume opera-
tion.

Failure to observe this caution may result in injury.

Do not use the servo brake of the servomotor for ordinary braking.

Failure to observe this caution may result in malfunction.




B Maintenance and Inspection

A\ CAUTION

Do not disassemble the SERVOPACK.

Failure to observe this caution may result in electric shock or injury.

Do not attempt to change wiring while the power is ON.

Failure to observe this caution may result in electric shock or injury.

When replacing the SERVOPACK, resume operation only after transferring the previous SERVOPACK
parameters to the new SERVOPACK.

Failure to observe this caution may result in damage to the product.

W Disposal

/A CAUTION

* When disposing of the products, treat them as ordinary industrial waste.
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6 Checking Products on Delivery

6 Checking Products on Delivery

The following procedure is used to check 2-II Series products upon delivery. Check the follow-
ing items when Z-II Series products are delivered.

Check Items Comments
Are the delivered products the ones that | Check the model numbers marked on the nameplates of
were ordered? the SERVOPACK.
Is there any damage? Check the overall appearance, and check for damage or

scratches that may have occurred during shipping.

Are there any loose screws? Check screws for looseness using a screwdriver.

If any of the above items are faulty or incorrect, contact your Yaskawa sales representative or
the dealer from whom you purchased the products.

7 Warning Label

The following illustration shows an example of the SERVOPACK’s warning label.
The mounting position of the label differs depending on the model and capacity of the SERVO-
PACK.

SENOPACK
SGDM-

f_ BEPELVERL 7%, SOMBFHI<ADY ! BEOBISHY
[=H Disconnect all power and wait 5 min.
WARNING  pefore servicing. May cause electric shock.
zi% BEERFE— U IBICHEE ! KEOBLHY
é AUmon Do not touch heat sink when power is ON.
May cause burn.

BT T —RBREERE &

Use proper grounding techniques

SERVOPACK warning label

8 Nameplate

The following illustration shows an example of the SERVOPACK’s nameplate.
The mounting position of the nameplate differs depending on the model and capacity of the
SERVOPACK.

SERVOPACK model

SERVOPACK
> MODEL SGDM-30AD
SGDM: AC-INPUT AC-OUTPUT

850 VOLTS 200-230 | VOLTS 0-230
O] Hz  50/60 | PHASE3
" PHASE 3 AMPS 24.8
AMPS_17.0 KW (MP) 3.0 (4.0)

SIN 412808-15-1

W YASKAWAELECTRIC
MADE IN JAPAN
M

Serial number Applicable

Applicable capacity
power supply

< 5o FTERE PEEE e
(I==x=x
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9

Installation

Observe the following precautions when installing SERVOPACK.

* Install SERVOPACK perpendicular to the wall so that the front panel (digital operator
mounted face) faces outward.

* Firmly secure the SERVOPACK through two or four mounting holes depending on the
SERVOPACK capacity.
* Install SERVOPACK so that SERVOPACK can be cooled by natural convection or fan.

W [nstallation Sites

For installation sites, use proper care with the following notes.

Situation

Notes on Installation

When installed in a control panel

* Design the control panel size, unit layout, and cooling
method so that the temperature around the periphery of the
SERVOPACK does not exceed 55°C.

» When installing multiple SERVOPACKs side by side in a
control panel, install cooling fans sand provide sufficient
space around each SERVOPACK to allow cooling by fan
and natural convenction.

When installed near a heating unit

Suppress radiation heat from the heating unit and a tempera-
ture rise caused by convection so that the temperature around
the periphery of the SERVOPACK does not exceed 55°C.

vibration

When installed near a source of

Install a vibration isolator underneath the SERVOPACK to
prevent it from receiving vibration.

corrosive gases

‘When installed in a place receiving

Corrosive gases do not immediately affect the SERVOPACK
but will eventually cause contactor-related devices to malfunc-
tion. Take appropriate action to protect against corrosive gases.

Others

* Avoid installation in a hot and humid place or where exces-
sive dust or iron powder is present in the air.

* Be sure there is no condensation or freezing.

« Keep the surrounding air temperature 45 °C or less to ensure
long-term reliability.

550][9000]06 000 o
Iy

®)
®]
ﬁL

4—»‘

30 mmj(1.18in) min.

] }_447

Coolingfan Coolingfan 4
TN T ¥\ 50 mm (1.97in) min.
A4
4 4 -
D]]]]AJ [T
Qe @

55 6)(5000]

®)
®]

50 mm (1.97in) min.

10 mm (0.39in) min.




10 Wiring

10 Wiring

10.1

Molded-case Circuit Breaker and Fuse Capacity

SERVOPACK Model

Current Capacity of the

Molded-case Circuit
Breaker and the Fuse

Inrush Current

Rated Voltage

Main Power Supply
Circuit Capacity per (Arme) " 2
gowelr SER(\{\(.;);ACK Main Control Main Control
upply i ircui ircui ircui ircui
Capacity SGDM- | SGDH- Circuit Circuit Circuit Circuit Fuse | MCCB
(kW) Power Power Power Power
Supply Supply Supply Supply
A3BD
0.03 A3BE 0.15
A3BDA
i 0.05 ASBD ASBE 0.25 4
Single- : ASBDA -
phase OIBD 0.26 32A 30A
100V 0.10 01BE 0.40
01BDA
02BD
0.20 02BE 0.60 6
02BDA
A3AD
0.03 A3AE 0.20
A3ADA
A5AD
0.05 ASAE 0.25
ASADA
Single- 01AD 4
phase 0.10 OTADA 01AE 0.40 0.13 63A 60A
200 V
02AD
0.20 02AE 0.75
02ADA
04AD
0.40 04AE 1.2 8
04ADA
Single- | 0.75 - | 08AE-S 2.1 1 y 250V | 240V
phase 0.13" 130A 66A
220V 1.50 - 15AE-S 4.0 19
05AD
0.45 05AE 1.4 4
05ADA
08AD
0.75 08AE 1.9
08ADA
7 118A
10AD
1.0 10AE 23
10ADA
15AD 4
1.5 15AE 32 10 0.15
Three- ISADA
phase 20AD 60A
2.0 20AE 43 13
200 V 20ADA
63A
30AD
3.0 30AE 5.9 17
30ADA
5.0 S0ADA S50AE 7.5 28 67A
6.0 60ADA 60AE 12.5 32
027 40A
7.5 75ADA 75AE 15.5 41
11.0 1AADA | 1AAE 22.7 60 N
0.3% 80A
15.0 1EADA 1EAE 30.9 81




(cont'd)

Current Capacity of the

Molded-case Circuit

Main SERVOPACK Model Power Supply Breaker and the Fuse Inrush Current Rated Voltage
Circuit Capacity per (Arms)”' 2
gowel" SER(\I:\C/);ACK Main Control Main Control
UpPY | Capacity Circuit Circuit Circuit Circuit
(kW) SGDM- | SGDH- Power Power Power Power Fuse | MCCB
Supply Supply Supply Supply
0.45 - 05DE 1.1 1.6
1.0 - 10DE 2.3 34 10A
1.5 - 15DE 32 4.6 4
2.0 - 20DE 4.9 7.1 0.7 20A
T:ree‘ 3.0 - 30DE 67 97 I L
Zogs\f 50 - S0DE 103 129 78A | 24VPO)
6.0 - 60DE 12.4 17.8 4
1.2° 20A
7.5 - 75DE 15.4 22.3
11.0 - 1ADE 22.6 32.7
1.3% 40A
15.0 - 1EDE 30.9 44.6

* 1. Nominal value at the rated load. The specified derating is required to select an appropriate
fuse capacity.

* 2. Cutoff characteristics (25°C): 300% five seconds min. and inrush current of 20ms.

*3. A preventive circuit for inrush current is not built in the 24 VDC control power supply.

* 4. Make sure the current capacity is accurate. For the SERVOPACK with the cooling fan built-

The protective circuit must be designed by the customer.

in, an inrush current flows; 200% of the current capacity in the table above for two seconds,
when turning ON the control circuit power supply to start the fan working.

Note: 1. Do not use a fast-acting fuse. Because the SERVOPACK’s power supply is a capacitor
input type, a fast-acting fuse may blow when the power is turned ON.
2. The SGDH and SGDM SERVOPACKSs does not include a protective grounding circuit.

Install a ground-fault protector to protect the system against overload and short-circuit or

protective grounding combined with the molded-case circuit breaker.

10.2 Main Circuit Wiring

SGDH and SGDM SERVOPACKSs are suitable under the following conditions.

* With 100 V class: Less than 5000 Arms, 120 V maximum.
* With 200 V class: Less than 5000 Arms, 240 V maximum.
* With 400 V class: Less than 5000 Arms, 480 V maximum.

SERVOPACKs must be used with UL-listed fuses or circuit breakers, in accordance with the
National Electrical Code (NEC).

Use 75°C heat-resistant copper wires or an equivalent.
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10 Wiring

10.3 SERVOPACK Main Circuit Wire Size

W Cable Types

Cable Type Allowable
Conductor
Symbol Name Temperature
°C (°F)
PVC Normal vinyl cable -
v 600-V vinyl cable 60 (140)
HIV T.emperalure-resmam 75 (167)
vinyl cable

» Wire sizes are selected for three cables per bundle at 40 °C (104 °F) surrounding air tem-
perature with the rated current.

* Use cable with a minimum withstand voltage of 600 V for main circuits.

« If cables are bundled in PVC or metal ducts, consider the reduction ratio of the allowable
current.

* Use heat-resistant cables under high surrounding air or panel temperatures where normal
vinyl cables will rapidly deteriorate.

* Use cables within the allowable moment of inertia.

* Do not use cables under continuous regenerative state.

The following table shows the wire size and allowable current for three cables. Use a cable

whose specifications meet or are less than the values in the table.

* 600-V Heat-resistant Vinyl Cables (HIV)

Ngminal Configuration . Allowable C_Fjrrent at Sur;funding Air
. 5 rcot_s; Number of gonldl:ctlve emperature
ection
ANG Size | B0t | wiresimmz | Ressance 30°C 40°C 50°C
X Q/km ° N o
mm (in?) (in?) (86°F) (104°F) (122°F)

19/0.18

20 0.5 (0.00078) (0.00028) 39.5 6.6 5.6 4.5
30/0.18

- 0.75 (0.00116) (0.00028) 26.0 8.8 7.0 5.5
37/0.18

18 0.9 (0.00140) (0.00028) 244 9.0 7.7 6.0
50/0.18

16 1.25(0.00193) (0.00028) 15.6 12.0 11.0 8.5

14 2.0 (0.00310) | 7/0.6 (0.00093) 9.53 23 20 16

12 3.5 (0.00543) | 7/0.8 (0.00124) 541 33 29 24

10 5.5(0.00853) | 7/1.0 (0.00155) 3.47 43 38 31

8 8.0 (0.0124) [ 7/1.2 (0.00186) 241 55 49 40

6 14.0 (0.0217) | 7/1.6 (0.00248) 1.35 79 70 57

4 22.0(0.0341) | 7/2.0 (0.00310) 0.85 91 81 66

Note: The values in the table are only for reference.



B Main Circuit Input Terminals (L1, L2, L3), Servomotor Connection
Terminals (U, V, W)

. SERVOPACK Main Circuit Input Terminals Servomotor Connection Terminals
CMa'“,t Canacit Model (L1,L2,L3) (U, V, W)
ircui apacity - - - - - -
Power (kW) Wire Size Terminal | Tightening Wire Size Terminal | Tightening
Supply SGDM- | SGDH- 2 Screw Torque 2 Screw Torque
(mm®) Size (N-m) (mm®) Size (N-m)
A3BD
0.03 23EDA A3BE
ASBD
Single- 0.05 ASSBDA ASBE HIV1.25
phase 5IED - - HIV1.25 - -
100V 0.1 01BE
01BDA
0.2 02BD 02BE HIV2.0
02BDA
0.03 A3AD A3AE
A3ADA
ASAD
. ASAE
005 ASADA 5
Single- OTAD HIV1.25
phase 0.1 OIADA 01AE - - HIV1.25 - -
200V 3D
0.2 T3ADA 02AE
04AD
0.4 0iADA 04AE HIV2.0
Single- | 0.75 - 0SAE-S* | HIV2.0 - - HIV1.25 - -
phase [ - 15AE-S * | HIV3.3 M4 12t 1.4 HIV2.0 M4 121014
05AD
0.45 05AE
05ADA
0.75 O?ZZI?DDA 08AE
TOAD HIV2.0 - - HIV2.0 - -
1.0 10AE
10ADA
1.5 15AD 15AE
Three- 15ADA
phase 20 20AD | o)AE HIV3.5
200V 20ADA
30AD HIV3.5 M4 12t0 1.4 M4 1.2t0 1.4
3.0 T0ADA 30AE HIV5.5
5.0 S0ADA S50AE HIVS.5 M5 1.6t02.4 HIV8.0 M5 1.6t02.4
6.0 60ADA 60AE HIV&.0
75 TSADA NG Tvia M6 2.5t03.8 HIV14 M6 2.5t03.8
11. 1AADA 1AAE
0 HIV22 M8 7.8t09.8 HIV22 M8 7.81t09.8
15.0 1EADA 1EAE
0.5 - 05DE
1.0 - 10DE HIV1.25 - - HIV1.25 - -
1.5 - 15DE
Three- 2.0 _ 20DE HIV2.0 M4 12t0 1.4 HIV2.0 M4 12to 1.4
3.0 - 30DE
phase 5.0 50DE
400 V . — HIV3. HIV3.
6.0 - 60DE 35 M5 1.6t02.4 33 M5 1.6t02.4
7.5 - 75DE HIV5.5 HIVS5.5
1.0 — IADE HIV8.0 M5 2.0t03.0 HIV8.0 M5 2.0t0 3.0
15.0 - 1EDE HIV14 HIV14

* Connect the main power supply to terminals L1 and L3 for SGDH-08AE-S and SGDH-15AE-S.
Do not connect to the L2 terminal.
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10 Wiring

B Control Power Input Terminals (L1C, L2C), External Regenerative
Resistor Terminals (B1, B2)

Main | Capacity SERVOPACK Control Power Input Terminals External Regenerative Resistor
Circuit | (kW) [SGDM-| SGDH- | Wire Size Terminal | Tightening | Wire Size | Terminal | Tightening
A3BD
0.03 A3BE
A3BDA
ASBD
Single- 0.05 ASEDA A5BE
phase HIV1.25 - - HIV1.25 - -
01BD
100 V 0.1 01BE
01BDA
02BD
0.2 02BE
02BDA
A3AD
0.03 A3AE
A3ADA
ASAD
0.05 ASAE
ASADA
Single- 01AD
phase 0.1 01AE HIV1.25 - - HIV1.25 - -
200 V 01ADA
02AD
0.2 02AE
02ADA
04AD
0.4 04AE
04ADA
i - 0.75 - 08AE-S - - - -
Single HIV1.25 HIV1.25
phase 1.5 - 15AE-S M4 12t0 1.4 M4 12t0 1.4
05AD
0.45 05AE
05ADA
08AD
0.75 08AE
08ADA
- - HIV1.25 - -
10AD
1.0 10AE
10ADA
15AD
1.5 15AE
Three- 15ADA
phase 20AD HIV1.25
2.0 20AE HIV2.0
200V 20ADA
30AD M4 12t0 1.4 M4 12t0 1.4
3.0 30AE HIV3.5
30ADA
5.0 S50ADA 50AE HIVS.S
6.0 60ADA 60AE
HIV8.0 M6 2.5t03.8
7.5 75ADA T5AE
M4 1.2t0 1.8
11.0 1AADA 1AAE
HIV22 M6 35t05.0
15.0 1EADA 1EAE
0.5 - 05DE
1.0 - 10DE - - - -
1.5 - 15DE HIV1.25
2.0 - 20DE
Three- 3.0 — 30DE M4 12t0 1.4
phase 350 - S0DE HIV125 M4 12t01.4 [ HIV2O
400 V : Sl :
6.0 - 60DE
HIV3.5 M5 2.0t02.4
7.5 - 75DE
11.0 - 1ADE HIVS.S
M4 1.2t0 1.8 M5 2.0t03.0
15.0 - 1EDE HIV8.0

* Terminal symbols are +24 V and 0 V for three-phase 400 V SERVOPACKSs.
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B Ground Terminal ©

Main SER’\X;Z?CK Ground Terminal
Circuit | Capacity - -
. . . Tightening
Power kW Wire Size
ooy | " | scom- | scok- o | gromminal | Torque
(mm*) (N*m)
A3BD
0.03 A3BE
A3BDA
ASBD
Single- 0.05 ASBE
ASBDA HIV2.0 or
phase O1BD more M4 12t0 1.4
100 V 0.1 01BE
01BDA
0.2 028D 02BE
02BDA
A3AD
0.03 A3AE
A3ADA
ASAD
0.05 ASAE
ASADA
Single-
01AD
phase 01 5o OIAE Hlnvli'r(i o M4 12t014
200V 34D
0.2 02AE
02ADA
04AD
0.4 04AE
04ADA
Single- 0.75 - 08AE-S HIV2.0 or M4 121014
phase 1.5 - 15AE-S more
05AD
0.45 05AE
05ADA
0.75 08AD 08AE
08ADA
10AD
1.0 TOADA 10AE
M4 12t0 1.4
15AD
1.5 15ADA 15AE
Three- HIV2.0 or
phase 20 20AD 20AE more
200V ’ 20ADA
AD
3.0 30 30AE
30ADA
5.0 S50ADA S0AE M5 1.6t02.4
6.0 60ADA 60AE
. ADA AE
7.5 75 & M8 7.8t09.8
11.0 1AADA 1AAE
15.0 1EADA 1EAE
0.5 - 05DE
1.0 - 10DE
1.5 - 15DE M4 12t0 1.4
2.0 - 20DE
T:ree' 30 = 30DE | HIV2.0or
go(a)s\? 5.0 - S0DE more M5 1.6t02.4
6.0 - 60DE
M5 2.0to2.4
7.5 - 75DE
11.0 - 1ADE
M8 7.8t09.8
15.0 - 1EDE
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10 Wiring

m Signal Line Wire Sizes

Following table shows appropriate cables for CN1 and CN2 SERVOPACK connectors.

Wire sizes were selected for three cables per bundle at 40°C surrounding air temperature

with the rated current.

Connector Name and ltem Specification
Signal
Control I/0 CN1 Cable Use twisted-pair or shielded twisted-pair wire.
Signal Applicable wire 2 2
Connector pp AWG24 (0.2 mm?), AWG26 (0.12 mm?),
AWG28 (0.08 mm?), AWG30 (0.05 mm?)
Finished cable $16.0 mm (¢0.63 in) MAX.
dimension
PG Signal CN2 Cable Use Yaskawa cable, or shielded twisted-pair
Connector wire if Yaskawa cable is not used.

Applicable wire

AWG24 (0.2 mm?), AWG26 (0.12 mm?),
AWG28 (0.08 mm?), AWG30 (0.05 mm?)
Use AWG22 (0.33 mmz) for the encoder power

supply and AWG26 (0.12 mm?) for other sig-
nals. These conditions permit wiring distances
up to 20 m (65.6 ft).

Finished cable
dimension

96.8 mm (60.27 in) MAX.




10.4 Typical Main Circuit Wiring Examples

Only qualified personnel should perform the wiring. Design the circuit so that the main cir-
cuit power supply turns OFF at emergency stop.

B Single-phase, 100/200 V

SERVOPACK
SGDM-OOIBD/BDA
- SGDM-OOIAD/ADA
l 1 SGDH-OOBE
SGDH-ODAE
1QF e —

FIL

oN| |

® )

L2 ‘Sat::reclas *2
B1 i CN1 R +24V
|ALM*, Y

i
i
”””” |ALM— 1D 024V

(For servo !
1Ry alarm display))

~
Main circuit  Main circuit

1KM 1SUP 1Ry :Relay
1QF : Molded-case circuit breaker 1PL : Indicator lamp
FIL : Noise filter 1SAB : Surge absorber

1KM : Magnetic contactor 1D  : Flywheel diode

* 1. These circuits are power lines, separated by the protecting separator.
Do not touch these terminals when the power is ON to avoid electric
shock.

* 2. These circuits are SELV circuits and are separated from all other cir-
cuits by double and reinforced insulation. The CN1 input signal is
available for sink or source circuits.

Note: Customers must purchase a 24-VDC power supply with a double-
shielded enclosure.



10 Wiring

B Single-phase 220 V, 800 W, 1.5 kW

SERVOPACK
Rl Tl SGDH-08AE-S
- SGDH-15AE-S
1QF ,, _ %2
M
FIL
L1C] . -
26} ong| |1
1KM » v
oo L1
! .
L3 g::iect 5| 1*3
(Tgrrnf?jri\églay) B1 24V
al — +
Ry : CN1 1R
~ 282 ialme, Y
Main circuit  Main circuit 1PL ! B3
power supply power supply ! @1
- 1Ry 1KM | | D 0V
- o y ! @2 I ALM— 24
KM 1SUP
1QF : Molded-case circuit breaker 1Ry :Relay
FIL : Noise filter 1PL : Indicator lamp
1KM : Magnetic contactor 1SAB : Surge absorber
1D  : Flywheel diode
* 1. The L2 terminal is not used for single-phase 220 V, 800 W, 1.5 kW
SERVOPACKS. Do not use this terminal.
*2. These circuits are power lines, separated by the protecting separator.
Do not touch these terminals when the power is ON to avoid electric
shock.
* 3. These circuits are SELV circuits and are separated from all other cir-

cuits by double and reinforced insulation. The CN1 input signal is

available for sink or source circuits.

Note: Customers must purchase a 24-VDC power supply with a double-

shielded enclosure.



B Three-phase, 200 V

Rl S| T SERVOPACK
1 l l SGDM-OOADA
- SGDH-OOAE
1QF 1
M
FIL
Lich
L2C!! cN2 |
1KM
to L1
A0 L2 | lother
—Fatd 13 !lcomectofs
(||=or A displ ) T QB1 +24V
alarm display I
153' {082 1l N1 1Ry
Main circuit  Main circuit i ny
power supply power supply ] @1
FF ON ! 1.
T "‘i Ry | @21 ALV 1 024V
KM 1SUP
1QF : Molded-case circuit breaker 1Ry :Relay
FIL : Noise filter 1PL : Indicator lamp
1KM : Magnetic contactor 1SAB: Surge absorber

1D  :Flywheel diode

* 1. SERVOPACKSs that are 6-kW or more have no B3 terminal.

*2. SERVOPACKs that are 6-kW or more have no ®1 and ®2 terminals.
Use the @ terminal.

* 3. These circuits are power lines, separated by the protecting separator.
Do not touch these terminals when the power is ON to avoid electric
shock.

* 4. These circuits are SELV circuits and are separated from all other cir-
cuits by double and reinforced insulation. The CN1 input signal is
available for sink or source circuits.

Note: Customers must purchase a 24-VDC power supply with a double-
shielded enclosure.



10 Wiring

B Three-phase, 400 V

Rl Sl Tl SERVOPACK

2\ - SGDH-OODE
1QF DC power supply |

#3

(For servo
1Ry alarm display)

~0

Main circuit ~ Main circuit

power supply power supply
OFF ol

(24 VDC)
— + M
FIL

+24V

024V

1Ry
1KM 1SUP
1QF : Molded-case circuit breaker 1Ry :Relay
FIL : Noise filter 1PL : Indicator lamp
1KM : Magnetic contactor 1SAB : Surge absorber

1D : Flywheel diode

* 1. SERVOPACK:s that are 6-kW or more have no B3 terminal.

*2. SERVOPACKSs that are 6-kW or more have no ®1 and ®2 terminals.

Use the ® terminal.

* 3. These circuits are power lines, separated by the protecting separator.
Do not touch these terminals when the power is ON to avoid electric
shock.

*4. These circuits are SELV circuits and are separated from all other cir-
cuits by double and reinforced insulation. The CN1 input signal is
available for sink or source circuits.

Note: Customers must purchase a 24-VDC power supply with a double-
shielded enclosure.




11 Inspection

This section describes the SERVOPACK basic inspections and part replacement period.

B SERVOPACK Inspection

For inspections and maintenance of the SERVOPACK, follow the inspection procedures in

the table below at least once every year.

Iltem

Frequency

Procedure

Remedy

Clean unit interior
and circuit boards

At least once a year

surfaces.

Check for dust, dirt, and oil on

Clean with compressed
air or cloth.

Loose screws

At least once a year

and connector screws.

Check for loose terminal block

Tighten any loose
screws.

boards

Defective parts in
unit or on circuit

At least once a year

Check for discoloration, damage
or discontinuities due to heating.

Contact your
YASKAWA representa-
tive.

B Part Replacement Period

The following parts are subject to mechanical wear or deterioration over time. To avoid fail-

ure, replace these parts at the frequency indicated.

If the SERVOPACK has been already overhauled at Yaskawa, its parameters will be set back
to standard settings at shipment. Always check parameters before operating the servomotor.

Parts Standard Replacement Method Operating Conditions
Replacement
Period
Cooling fan 4 to 5 years Replace with new part. « Ambient temperature: annual
o
Smoothing 7 to 8 years Test. Replace with new part if average 30 °C
Capacitor necessary. * Load factor: 80% max.
Relays _ Test. Replace if necessary. * Operation rate: 20 hours/day max.
Fuse 10 years Replace with new part.
Electrolytic 5 years Test. Replace with new circuit
Capacitor on board if necessary.
Circuit Board
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12 General Specifications

12 General Specifications

The following table shows the SERVOPACK general specifications.

Iltem

Specifications

perature

Surrounding Air/Storage Tem-

0 to +55 °C/-20 to +85 °C

Operating/Storage Humidity

90%RH or less (non-condensing)

Operating Environment

« Installation category (Overvoltage category): 111
« Pollution degree: 2

« Protection class: 10

« Altitude: 1,000 m max.

Vibration Resistance

4.9 m/s?

Shock Resistance

19.6 m/s?

Voltage Resistance

« Voltage: 1,500 V rms AC, for one minute

« Braking current: 30 mA

* Frequency: 50 Hz or 60 Hz

« Voltage applied points
100 V and 200 V SERVOPACK: Between the frame ground
and the power where the terminals L1, L2, L3, L1C, L2C, U,
V, and W connect.
400 V SERVOPACK: Between the frame ground and the
power where the terminals L1, L2, L3, U, V, and W connect.

Insulation Resistance

10 MQ min. (500 VDC megger) between the frame ground
and the power terminals U, V, and W

Overseas Standards
(Pending Approval)

« UL Standards: UL508C
* EMC Directives: EN61000-6-2, EN55011 (group 1 class A)
« Low Voltage Directive: EN50178
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13

Installation Conditions of EMC Directive

To adapt a combination of a SGMOH servomotor and a SGDH/SGDM SERVOPACK to EMC
Directives (EN55011 group 1 class A and EN61000-6-2), the following conditions must be sat-
isfied.

However, because this product is built-in, check that the following conditions are still met after
being installed in the final product.

13.1 EMC Installation Conditions

This section describes the installation conditions that satisfy EMC guidelines for each model
of the SGDH/SGDM SERVOPACK. The conditions required for the standard type (base
mounted) of SERVOPACK are described. Refer to this section for other SERVOPACK
models such as the rack mounted types as well.

This section describes the EMC installation conditions satisfied in test conditions prepared
by Yaskawa. The actual EMC level may differ depending on the actual system’s configura-
tion, wiring, and other conditions.

B Single-phase 100 V/200 V:

SGDH-A3BE to -02BE (Single-phase 100 VAC, 30 W to 200 W)
SGDH-A3AE to -04AE (Single-phase 200 VAC, 30 W to 400 W)
SGDH-08AE-S (Single-phase 200 VAC, 0.75 kW)

SGDH-15AE-S (Single-phase 200 VAC, 1.5 kW)

SGDM-A3BD, DA to -02BD, DA (Single-phase 100 VAC, 30 W to 200 W)
SGDM-A3AD, DA to -04AD, DA (Single-phase 200 VAC, 30 W to 400 W)

Ground Plate/Shield Box

Noise Brake Power
Filter Supply
SERVOPACK
a :l
Power Supply a UV w %) E rake
Single-phase — E A ,:ﬁi? L1, L2 @ S © °
100 VAC or 200 VAC o Servo-
L1C, L2C @ motor
o
2 £ 2 Encoder
PE CN1 ®
Core PE

* Connect main power supply to terminals L1-L3 for SGDH-08AE-S and SGDH-15AE-S.
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13 Installation Conditions of EMC Directive

Symbol Cable Name Specification
(0) 1/O signal cable Shield cable
(@) Servomotor cable Shield cable
[©) Encoder cable Shield cable
@ AC Line cable Shield cable

B Three-phase 200V, 5 kW or less:

SGDH-05AE to -50AE (Three-phase 200 VAC, 0.5 kW to 5.0 kW)
SGDM-05AD to -30AD (Three-phase 200 VAC, 0.5 kW to 3.0 kW)
SGDM-05ADA to 50ADA (Three-phase 200 VAC, 0.5 kW to 5.0 kW)

Ground Plate/Shield Box

Brake Power
Supply
SERVOPACK
Power Supply m u.v. W o g rake
o ; o i) lo
Three-phase @ ,\Iiﬁ:: L1,12,13 @) © s
o ervo-
200 VAC @ L1C, L2C @ motor
] g [
é @ CN2 8 g 8 Encoder
CN1
PE ® é
Core PE
@
Symbol Cable Name Specification
[0} 1/0 signal cable Shield cable
(@) Servomotor cable Shield cable
©) Encoder cable Shield cable
@ AC Line cable Shield cable
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B Three-phase 200 V, 6 kW or more:

SGDH-60AE to -1EAE (Three-phase 200 VAC, 6.0 kW to 15 kW)

SGDM-60ADA to -1EADA (Three-phase 200 VAC, 6.0 kW to 15 kW)

Ground Plate/Box

Brake Power
Supply
SERVOPACK
2 Brake
£ o
Power Supply a Nois u.v. W o S l
Three-phase £ F,‘HSS L1,L2,13 D 38 ©
200 VAC o e L Servo-
® L1c, L2c @ motor
o g e
é D CN2 8 g 8 Encoder
PE CN1 ® é
Core PE
@
Symbol Cable Name Specification
[0} 1/O signal cable Shield cable
(@) Servomotor cable Shield cable
® Encoder cable Shield cable
@ AC Line cable Shield cable
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13 Installation Conditions of EMC Directive

B Three-phase 400 V:

SGDH-05DE to -1EDE (Three-phase 400 VAC, 0.5 kW to 15 kW)

Ground Plate/Box

P_ower Supply g Noise Brake Power
Single-phase s Filter Supply
200 VAC ®| |°
SERVOPACK -
Power o H s Brake
Supply 24v,0v  UVW ° 5 S
24VDC S o H°
— Servo-
@ motor
Power Supply a .
Three-phase 5 '\;ﬁif 11,12, L3 —
400 VAC @ © ® g o
l CN2 8 3 = g Encoder
D
®

PE
PE

& == 3

Controller

Symbol Cable Name Specification
(O] 1/0 signal cable Shield cable
(@) Servomotor cable Shield cable
[©) Encoder cable Shield cable
@ AC Line cable Shield cable
® AC Line cable Shield cable

13.2 Hand-held Digital Operator and Analog Monitor Cable

Do not connect the hand-held digital operator and the analog monitor cable to the SERVO-
PACK during operations. Connect them only when the machinery is stopped during mainte-

nance.
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13.3

Recommended Noise Filters

Use an block-type noise filter to prevent noise from affecting the power supply line.

Also, install a noise filter on the power supply line for the peripheral devices as necessary.

Main SERVOPACK o
Circuit | Capacity Model Recommended Noise Filter
Power (kW) .
Supply SGDM- | SGDH- Model Specifications Manufacturer
A3BD
0.03 A3BE
A3BDA
ASBD Single-phase
. 0.05 ASBE FN2070-6/07
Single- ASBDA 250 VAC, 6 A
phase 01D SCHAFFNER
100V 0.1 01BE
01BDA
02BD i -
0.2 02BE | FN2070-10/07 Single-phase
02BDA 250 VAC, 10 A
A3AD
0.03 A3AE
A3ADA
A5AD
0.05 SADA ASAE
Single-ph:
Sinale. FN2070-6/07 e epase
ingle 01AD 250 VAC, 6 A
phase 0.1 01AE SCHAFFNER
200V 01ADA
02AD
0.2 02AE
02ADA
04AD Single-phase
0.4 04AE FN2070-10/07
04ADA 250 VAC, 10 A
Single- 0.75 - 08AE-S | FN2070-16/07 Single-phase
hase - SCHAFFNER
p 1.5 - 15AE-S | FN350-30/33 Single-phase
05AD Three-phase
0.45 05AE FN258L-7/07
05ADA 480 VAC, 7 A
08AD
0.75 08AE
08ADA
10AD
1.0 TOADA 10AE
Three-phase
FN258L-16/07 SCHAFFNER
15AD 480 VAC, 16 A
1.5 15AE
Three- 1SADA
phase 2.0 20AD 20AE
200V ' 20ADA
30AD Three-phase
3.0 30AE FN258L-30/07
30ADA 480 VAC, 30 A
5.0 S50ADA | S50AE Three-phase
FMAC-0934-5010
6.0 60ADA 60AE 440 VAC, 50 A TIMONTA
7.5 75ADA T5AE FMAC-0953-6410 Three-phase
1.0 | IAADA | 1AAE Three-phase
FS5559-150-35 SCHAFFNER
15.0 IEADA | 1EAE 480 VAC, 150 A
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13 Installation Conditions of EMC Directive

Main SERVOPACK . "
Circuit | Capacity Model Recommended Noise Filter
Power (kW) .
Supply SGDM- | SGDH- Model Specifications Manufacturer
0.5 — 05DE
Three-phase
1.0 - 10DE FN258L-
S8L-7/07 480 VAC, 7 A
1.5 - 15DE
2.0 - 20DE Three-phase
FN258L-16/07
Three- 3.0 - 30DE 480 VAC, 16 A
phase SCHAFFNER
400V 5.0 - S50DE
60 — GODE FS5559-35-33 Three-phase
480 VAC, 35 A
7.5 - 75DE
11.0 - 1ADE -
FS5559-80-34 Three-phase
15.0 - 1EDE 480 VAC, 80 A

B Noise Filter for Brake Power Supply

Use an FN2070-6107 made by SCHAFFNER for a servomotor of 400 W or less.

13.4 Cable Core and Cable Clamp

B Attaching the Ferrite Core

The diagram shows two turns in the cable.
The table shows the cable and the position where the ferrite core is attached.

Cable

Cable Name

Mounting Position

1/0 signal cable

Near the host controller and the SERVOPACK.

Ferrite core

Servomotor cable

Near the SERVOPACK and the servomotor.

Encoder cable

Near the SERVOPACK and the servomotor.

B Recommended Ferrite Core

Cable Name Ferrite Core Model Manufacturer
1/0 signal cable ESD-SR-250 NEC TOKIN Corp.
Encoder cable
Servomotor main | 400 W or less
circuit cable 500 W or more | PC40T96 x 20 X 70 TDK
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B Fixing the Cable

Fix and ground the cable shield using a piece of conductive metal.

» Example of Cable Clamp

-

Cable
Host controller side

Qr—==—""10"h
Ground plate Cable

Shield (cable sheath stripped)

E Fix and ground the cable shield

\ using a piece of conductive metal.

Remove paint on mounting surface.

B Shield Box

A shield box, which is a closed metallic enclosure, should be used for shielding magnetic
interference. The structure of the box should allow the main body, door, and cooling unit to

be attached to the ground. The box opening should be as small as possible.
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14 Installation Conditions of UL Standards

14 Installation Conditions of UL Standards

To adapt the following SERVOPACKSs to UL Standards, use a corresponding terminal kit for
cables to connect the terminals described in the table below.

SERVOPACK Model Connection Terminals Terminal Kit Model
SGDH-50DE (-P) 24V,0V Ring terminal provided with the
(Control circuit power supply input) | SERVOPACK
SGDH-60AE (-P)
SGDH-75AE (-P) JZSP-CKT75
SGDH-1AAE (-P)
SGDH-60DE (-P) L1,L2,L3
SGDH-75DE (-P) (Main circuit power supply input) JZSP-CKT75DE
U, V, W (Motor Output)
SGDH-1ADE (-P) JZSP-CKT1ADE
SGDH-1EDE (-P) JZSP-CKTIEDE
SGDH-1EAE (-P) JZSP-CKTIE
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15 Overload Characteristics

SERVOPACKSs have a built-in overload protective function that protects the SERVOPACKs and
servomotors from overload. Allowable power for the SERVOPACKSs is limited by the overload
protective function as shown in the figure below.

The overload detection level is set under hot start* conditions at a servomotor surrounding air
temperature of 40°C (104°F).

10000

1000

Detecting time (s)
100

1

V Maximum torque
100% Heximum 17998, 100%
Rated torque
Rated torque Rated torque + Maximum torque Maximum torque
(Rated current) Approx. —————— (Maximum current)

* A hot start indicates that both the SERVOPACK and the servomotor have

run long enough at the rated load to be thermally saturated.

Note: The overload protection characteristics of A and B in the figure are
applicable when the SERVOPACK is combined with one of the
following servomotors.

A: SGMAH or SGMPH servomotor with a capacity of maximum
400 W.
B: SGMAH or SGMPH servomotors with a capacity more than
400 W and SGMGH, SGMSH,

SGMDH, and SGMUH servomotors.
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SAFETY PRECAUTIONS
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