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Product Lineup

ervomotors

4@ Rotary Servomotors

a

?

&

SGMMYV (Low inertia, ultra-small capacity)
10 Wto 30 W

SGM7J (Medium inertia, high speed)
50 W to 1.5 kW

SGM7P (Medium inertia, flat type)
100 W to 1.5 kW

@ Direct Drive Servomotors

SGM7F: Small capacity (2.0 Nm to 35.0 Nm)
and medium capacity (45.0 Nm to 200.0 N,

with core, inner rotor

SGM7G (Medium inertia, large torque)
300 W to 15 kW

@ Linear Servomotors

SGLG (Coreless model)
125N to 750 N

SGM7D Small and medium capacity, with core,

inner rotor (SGM7D), 1.3 Nm to 240 Nm

SGLFW2 (Model with F-type iron core)
45N to 2520 N

SGM7E: Small capacity, coreless,
2Nm to 35 Nm

M-2

SGLT (Model with T-type iron core)
130 N to 900 N

2

SGMT7A (Low inertia, high speed)
50 W to 7 kW

Food Grade / Hygienic Stainless
1.4 Nm to 24.8 Nm /2.4 Nm to 3.2 Nm

@ Linear Stages

ST2F Sigma Trac Il
45N to 1680 N
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SERVOPACKSs

2-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKS

Model Designations

SGD7S - RO A 00 A
- ; 1st+2nd+3rd 5th+.6th
G @ A

Voltage | Code Specification Code Specification
R70" | 0.05 kW A 200 VAC
R9O™ | 0.1 kW F 100 VAC

1R6" | 0.2 kW
2R8" | 0.4 kW

3R8 0.5 KW 5th+6th digits Mislclst=lels%

5R5" | 0.75 kW

Code Specification
Three- | 7R6 1.0 kW Analog voltage/pulse
phase, | 120" | 1.5 kW 00 |train reference
200 1480 | 2.0kw
VAG 200 3.0 kW Design Revision Order
330 5.0 kW A

470 | 6.0 kW
550 | 7.5 kW
590 | 11 kW
780 | 15 kW
R70 | 0.05 KW
Sinde- 'R0 | 0.1 kKW
‘1’883&0 2R1 | 0.2 kW
2R8 | 0.4 kW

*1. You can use these models with either a single-phase or three-phase power supply input.
*2. The same SERVOPACKS are used for both Rotary Servo Motors and Linear Servo Motors.

*3. A model with a single-phase, 200-VAC power supply input is available as a hardware
option (model: SGD7S-120A00A008).



SERVOPACKSs

3-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKSs

Ratings and Specifications

Ratings
€ Single-phase, 100 VAC
Model SGD7S- R70F R90F 2R1F 2R8F
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4
Continuous Output Current [Arms] 0.66 0.91 2.1 2.8
Instantaneous Maximum Output Current [Arms] 2.1 3.2 6.5 9.3

o Power Supply 100 VAC to 120 VAC, -15% to +10%, 50/60 Hz
Main Circuit
Input Current [Arms]* 1.5 2.5 5 10
Control Power Supply 100 VAC to 120 VAC, -15% to +10%, 50/60 Hz
Power Supply Capacity [kVA]* 0.2 0.3 0.6 1.4
Main Circuit Power Loss [W] 5.3 7.8 14.2 26.2
Power Loss* Control Circuit Power Loss [W] 12 12 12 12
Total Power Loss [W] 17.3 19.8 26.2 38.2
Reggneratlve Minimum Allowable External Resis- 40 40 40 40
Resistor tance [Q)]
Overvoltage Category 1
* This is the net value at the rated load.
€ Three-phase, 200 VAC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7R6A | 120A | 180A | 200A | 330A
Maximum Applicable Motor Capacity [kW] | 0.05 0.1 0.2 0.4 0.5 0.75 1.0 1.5 2.0 3.0 5.0
Continuous Output Current [Arms] 0.66 | 0.91 1.6 2.8 3.8 5.5 7.6 1.6 | 185 | 19.6 | 32.9
Instantaneous Maximum Qutput Current [Arms] | 2.1 3.2 5.9 9.3 1 16.9 17 28 42 56 84.0
Main Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Circuit Input Current [Arms]* 04 [ 08 | 13 [ 25| 30 [ 41|57 [73] 10 [ 15 | 25
Control Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Power Supply Capacity [kVA]* 0.2 0.3 0.5 1.0 1.3 1.6 2.3 3.2 4.0 5.9 7.5
Main Circuit Power Loss [W] | 5.1 7.3 13.5 | 240 | 20.1 | 43.8 | 53.6 | 65.8 | 111.9 | 113.8 26;3'
P Control Circuit Power Loss [W] | 17 17 17 17 17 17 17 22 22 22 27
ower
* Built-in Regenerative
Loss - - - -
Resistor Power Loss [W] 8 8 8 10 16 16 36.0
Total Power Loss [W] 221 | 243 | 305 | 410 | 451 | 68.8 | 78.6 | 97.8 129' 1?31' 3276'
Built-In Resistance | _ ; - - 40 | 40 | 40 | 20 | 12 | 12 | 8
Regenera. Regenera- [Q ]
tive Resis- | tive Resistor | Capacity [W] | - - - - 40 40 40 60 60 60 180
tor ini -
Minimum Allowable Exter- | 45| 40 | 40 | 40 | 40 | 40 | 40 | 20 | 12 | 12 | 8
nal Resistance [Q ]
Overvoltage Category 1

* This is the net value at the rated load.
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SERVOPACKSs

3-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKs

Model SGD7S- 470A 550A 590A 780A
Maximum Applicable Motor Capacity [kW] 6.0 7.5 1 15
Continuous Output Current [Arms] 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 110 130 140 170

Main Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Circuit Input Current [Arms]”* 29 37 54 73
Control Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Power Supply Capacity [kVA] 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 279.4 357.8 431.7 599.0
Control Circuit Power Loss [W] 33 33 48 48
Power Loss External Regenerative Resistor Unit - 3 3 3
Power Loss [W] 180 180 350 350
Total Power Loss [W] 312.4 390.8 479.7 647.0
External Regenera- | Resistance [ ] 6.257 3.13° 3.1373 3.13%
External Regenera- | tive Resistor Unit | Gapacity [W] 8802 1760 17607 17607
tive Resistor Unit — :
Minimum Allowable External Resistance 5.8 29 29 29
Q]
Overvoltage Category 11l
*1. This is the net value at the rated load.
*2. This value is for the optional JUSP-RAOQ4-E Regenerative Resistor Unit.
*3. This value is for the optional JUSP-RAOQ5-E Regenerative Resistor Unit.
® Single-phase, 200 VAC
Model SGD7S- R70A R90A 1R6A 2R8A 5R5A 120A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.75 1.5
Continuous Output Current [Arms] 0.66 0.91 1.6 2.8 55 11.6
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 16.9 28

Main Gircuit Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]* 0.8 1.6 2.4 5.0 8.7 16
Confrol Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]* 0.2 0.2 0.2 0.2 0.2 0.25
Power Supply Capacity [kVA]* 0.2 0.3 0.6 1.2 1.9 4.0
Main Circuit Power Loss [W] 5.1 7.3 13.5 24.0 43.8 71.8
Control Circuit Power Loss [W] 17 17 17 17 17 16
Power Loss* Built-in Regenerative Resistor Power
Loss [W] . ) ) ) 8 16
Total Power Loss [W] 22.1 24.3 30.5 41.0 68.8 103.8
Built-In Regenera- | Resistance [Q ] - - - - 40 12
Regenerative tive Resistor Capacity [W] - - - - 40 60
Resistor ;\g/l;n]lmum Allowable External Resistance 40 40 40 40 40 12
Overvoltage Category 11l

* This is the net value at the rated load.




SERVOPACKSs

3-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKSs

¢ 270 VDC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.5 0.75 1.0 1.5
Continuous Output Current [Arms] 0.66 0.91 1.6 2.8 3.8 5.5 7.6 11.6
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 11.0 16.9 17.0 28.0
o Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit
Input Current [Arms]* 05 | 1.0 [ 15 [ 30 | 38 [ 49 | 69 | 11
Control Power Supply 270 VDC to 324 VDC, -15% to +10%
Power Supply Capacity [kVA]* 0.2 0.3 0.6 1 1.4 1.6 2.3 3.2
Main Circuit Power Loss [W] 4.6 6.3 1.7 20.2 16.9 37.9 46.0 53.2
Power Loss* Control Circuit Power Loss [W] 17 17 17 17 17 17 17 22
Total Power Loss [W] 21.6 23.3 28.7 37.2 33.9 54.9 63.0 75.2
Overvoltage Category 1
* This is the net value at the rated load.
Model SGD7S- 180A | 200A | 330A | 470A | 550A | 590A | 780A
Maximum Applicable Motor Capacity [kW] 2.0 3.0 5.0 6.0 7.5 11.0 15.0
Continuous Output Current [Arms] 18.5 19.6 32.9 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 42.0 56.0 84.0 110 130 140 170
o Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit
Input Current [Arms]* 14 | 20 | 34 [ 3 | 48 [ 68 | 92
Control Power Supply 270 VDC to 324 VDC, -15% to +10%
Power Supply Capacity [kVA]* 4.0 5.9 7.5 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 95.8 87.6 163.7 203.4 261.2 246.6 346.5
Power Loss* Control Circuit Power Loss [W] 22 22 27 33 33 48 48
Total Power Loss [W] 117.8 109.6 190.7 236.4 294.2 294.6 394.5

Overvoltage Category

* This is the net value at the rated load.

I SERVOPACKS

471



472

SERVOPACKSs

3-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKs

SERVOPACK Overload Protection Characteristics

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tempera-
ture of 55°C.

An overload alarm (A.710 or A.720) will occur if overload operation that exceeds the overload protection
characteristics shown in the following diagram (i.e., operation on the right side of the applicable line) is
performed.

The actual overload detection level will be the detection level of the connected SERVOPACK or Servo
Motor that has the lower overload protection characteristics.

In most cases, that will be the overload protection characteristics of the Servo Motor.

10000
SERVOPACK Model: R
z 1000 =2 SGD7S-3R8, -5R5, -7R6, I}
g ~ -120, -180, -200, -330, .
'*é -470, -550, -590, and -780
S 100 < :
5 = =
6 AN
a
10 E SERVOPACK Model:
E SGD7S-R70, -R90,
I -1R6, and -2R8
1 )
100 200 230 Instantanegus maximum output current o,
Continuous output current
(Continuous output current) SERVOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

Note: The above overload protection characteristics do not mean that you can perform continuous duty operation with an
output of 100% or higher.
For a Yaskawa-specified combination of SERVOPACK and Servo Motor, maintain the effective torque (or effective
force) within the continuous duty zone of the torque-motor speed characteristic (or force-motor speed characteris-
tics) of the Servo Motor.



SERVOPACKSs

Specifications

3-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKSs

ltem Specification
Control Method IGBT-based PWM control, sine wave current drive
With Rotary Serial encoder: 20 bits or 24 bits (incremental encoder/absolute encoder)
Servo Motor
Feedback » Absolute linear encoder (The signal resolution depends on the absolute
With Linear linear encoder.)
Servo Motor « Incremental linear encoder (The signal resolution depends on the incre-
mental linear encoder or Serial Converter Unit.)
-5°Cto 55°C
Surrounding Air With derating, usage is possible between 55°C and 60°C.
Temperature™ Refer to the following section for derating specifications.
Iz Derating Specifications (page 477)
Storage Temperature -20°C to 85°C
Surr(‘)u.ndlng Air 95% relative humidity max. (with no freezing or condensation)
Humidity
Storage Humidity 95% relative humidity max. (with no freezing or condensation)
Vibration Resistance 4.9 m/s?
Shock Resistance 19.6 m/s?
Environmen- Class SERVOPACK Model: SGD7S-
tal Conditions | Degree of Protection IP20 R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, 120A
IP10 180A, 200A, 330A, 470A, 550A, 590A, 780A
2

Pollution Degree

» Must be no corrosive or flammable gases.
» Must be no exposure to water, oil, or chemicals.
* Must be no dust, salts, or iron dust.

1,000 m or less.
With derating, usage is possible between 1,000 m and 2,000 m.

. *
Altitude Refer to the following section for derating specifications.

Iz Derating Specifications (page 477)
Others Do not use the SERVOPACK in the following locations: Locations subject to static elec-

tricity noise, strong electromagnetic/magnetic fields, or radioactivity

Applicable Standards

UL 61800-5-1, CSA C22.2 No.274, EN 50178, EN 61800-5-1, EN 55011 group 1 class
A, EN 61000-6-2, EN 61000-6-4, EN 61800-3, IEC 61508-1 to 4, IEC 61800-5-2, IEC
62061, ISO 13849-1, and IEC 61326-3-1

SERVOPACK Model: SGD7S-
All Models

Mounting
Base-mounted

Mounting Rack-mounted R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A,
120A, 180A, 200A, 330A
Duct-ventilated 470A, 550A, 590A, 780A
Speed Control Range 1:5000 (At the rated torque, the lower limit of the speed control range must not cause the
Servo Motor to stop.)
. +0.01% of rated speed max. (for a load fluctuation of 0% to 100%)
Coefficient of Speed Fluctua- 5 -
- 0% of rated speed max. (for a voltage fluctuation of +10%)
Performance | tion

+0.1% of rated speed max. (for a temperature fluctuation of 25°C +25°C)

Torque Control Precision
(Repeatability)

+1%

Soft Start Time Setting

0sto 10 s (Can be set separately for acceleration and deceleration.)

Continued on next page.
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SERVOPACKSs

3-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKs

Continued from previous page.

Item

Specification

Encoder Divided Pulse
Output

Phase A, phase B, phase C: Line-driver output
Number of divided output pulses: Any setting is allowed.

Linear Servo Motor Overheat
Protection Signal Input

Number of input points: 1
Input voltage range: 0 Vto +5 V

Fixed Input

Allowable voltage range: 5 VDC 5%
Number of input points: 1
Absolute Data Request (SEN)

Sequence
Input
Signals

Input
Signals That
Can Be
Allocated

I/0 Signals

Allowable voltage range: 24 VDC +20%
Number of input points: 7

Input method: Sink inputs or source inputs

Input Signals:

» Servo ON (/S-ON)

Proportional Control (/P-CON)

Forward Drive Prohibit (P-OT) and Reverse Drive Prohibit (N-OT)
Alarm Reset (/ALM-RST)

Forward External Torque Limit (/P-CL) and Reverse External Torque Limit
(/N-CL)

Motor Direction (/SPD-D)

Internal Set Speed Selection (/SPD-A and /SPD-B)

Control Selection (/C-SEL)

Zero Clamping (/ZCLAMP)

Reference Pulse Inhibit (/INHIBIT)

Polarity Detection (/P-DET)

Gain Selection (/G-SEL)

Reference Pulse Input Multiplication Switch (/PSEL)

» Absolute Data Request (SEN)

A signal can be allocated and the positive and negative logic can be changed.

Fixed
Output

Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 1
Output signal: Servo Alarm (ALM)

Sequence
Output Sig-
nals

Output Sig-
nals That Can
Be

Allocated

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 6

(A photocoupler output (isolated) is used for three of the outputs.)

(An open-collector output (non-isolated) is used for the other three outputs.)

Output Signals:

Positioning Completion (/COIN)

Speed Coincidence Detection (/V-CMP)

Rotation Detection (/TGON)

Servo Ready Output (/S-RDY)

Torque Limit Detection (/CLT)

Speed Limit Detection (/VLT)

Brake (/BK)

Warning Output (/WARN)

Near Output (/NEAR)

Reference Pulse Input Multiplication Switching (/PSELA)
Alarm Code (ALO1, ALO2, and ALO3)

A signal can be allocated and the positive and negative logic can be changed.

Interfaces

Digital Operator (JUSP-OP05A-1-E) and personal computer (with SigmaWin+)

1:N
Communica-
tions

RS-422A
Communica-
tions (CN3)

Up to N = 15 stations possible for RS-422A port

Axis Address
Setting

Communica-
tions

Set with parameters.

Interface
USB Com-

Personal computer (with SigmaWin+)

Communica-
tions Stan-
dard

munications
(CN7)

Conforms to USB2.0 standard (12 Mbps).

Displays/Indicators

CHARGE indicator and five-digit seven-segment display

Panel Operator

Four push switches

474




SERVOPACKSs

3-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKSs

Continued from previous page.

Item

Specification

Analog Monitor (CN5)

Number of points: 2

Output voltage range: 10 VDC (effective linearity range: 8 V)
Resolution: 16 bits

Accuracy: £20 mV (Typ)

Maximum output current: 10 mA

Settling time (£1%): 1.2 ms (Typ)

Dynamic Brake (DB)

Activated when a servo alarm or overtravel (OT) occurs, or when the power supply to the
main circuit or servo is OFF.

Regenerative Processing

Built-in (An external resistor must be connected to the SGD7S-470A to -780A.)
IIZ Built-In Regenerative Resistor (page 615)

Overtravel (OT) Prevention

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for the P-OT
(Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Protective Functions

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Utility Functions

Gain adjustment, alarm history, jogging, origin search, etc.

Inputs

/HWBB1 and /HWBB2: Base block signals for Power Modules

Safety Func-
tions

Output

EDM1: Monitors the status of built-in safety circuit (fixed output).

Applicable Standards"

ISO13849-1 PLe (Category 3) and IEC61508 SIL3

Option Module

Fully-Closed Modules and Safety Modules

Note: You cannot use a Fully-Closed Module and a Safety Module
together.

Soft Start Time Setting 0sto 10 s (Can be set separately for acceleration and deceleration.)
« Maximum input voltage: +12 V (forward motor rotation for positive refer-
Reference
Voltage ence).
| » 6 VDC at rated speed (default setting). Input gain setting can be changed.
= nput
] -
£ Signal Input Imped Approx. 14 kQ
5 ance
o PE—
Circuit Time
el
8 Constant 0 ps
c% Rotation
Internal Set | Direction With Proportional Control signal
Speed Con- Selection
trol Speed Selec- | With Forward/Reverse External Torque Limit signals (speed 1 to 3 selection).
tion Servo Motor stops or another control method is used when both signals are OFF.
Feedforwarfj 0% to 100%
® Compensation
f_g Output Signal Positioning .
€ Completed Width Setting 0to 1,073,741,824 reference units
© Reference One of the following is selected:
Sign + pulse train, CW + CCW pulse trains, and two-phase pulse trains with 90° phase
Pulse Form . .
differential
g ® Input Form Line driver or open collector
[
8 % + Line Driver
S 2 a Maoi Sign + pulse train or CW + CCW pulse trains: 4 Mpps
= =Y § Inaﬁltmum Two-phase pulse trains with 90° phase differential: 1 Mpps
K n g FrFe); Uenc  Open Collector
‘g 5 quency Sign + pulse train or CW + CCW pulse trains: 200 kpps
£ x Two-phase pulse trains with 90° phase differential: 200 kpps
Input
Multiplication 10 100 times
Switching
. Position deviation clear
Clear Signal . .
Line driver or open collector

I SERVOPACKS
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SERVOPACKSs

3-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKs

Continued from previous page.

ltem Specification

= Reference . (Illlna;(;Tum input voltage: £12 V (forward torque output for positive refer-
© g Voltage + 3 VDC at rated torque (default setting). Input gain setting can be changed.
g © Input Input Imped-
s ) Signal P P Approx. 14 kQ
%) & ance

o Circuit Time

'_

Constant 16ps

*1. If you combine a 2-7-Series SERVOPACK with a =-V-Series Option Module, the following X-V-Series SERVOPACKs

*2.

*3

specifications must be used: a surrounding air temperature of 0°C to 55°C and an altitude of 1,000 m max. Also, the
applicable range cannot be increased by derating.

The coefficient of speed fluctuation for load fluctuation is defined as follows:

Cosfficient of speed fluctuation = No-load motor speed - Total-load motor speed « 100%

Rated motor speed

. Always perform risk assessment for the system and confirm that the safety requirements are met.




SERVOPACKSs

Derating Specifications

3-7S Single-axis Analog Voltage/Pulse Train Reference SERVOPACKSs

If you use the SERVOPACK at a surrounding air temperature of 55°C to 60°C or at an altitude of 1,000 m
to 2,000 m, you must apply the derating rates given in the following graphs.

€ SGD7S-R70A, -R90A, -1R6A, and -2R8A

100%- :
80%- === \

Effective torque

0%-+ !
-5°C 55°C 60°C

Surrounding air temperature

Effective torque

1

00%-

80%- |-~

0%-1

,,,,,,,,,,,,,,,, N

Om

1000m 2000 m

Altitude

Effective torque

€ SGD7S-3R8A, -5R5A, -7TR6A, -120A, -180A, -200A,

and -780A

100%-

Effective torque

0%- i
-5°C 55°C  60°C

Surrounding air temperature

100%-

Effective torque

0%-

om

1000 m 2000 m

Altitude

100%-
B4% -f-nnreeeemmmmmmmmennndenens
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5°C 55°C 60°C
om 1000 m 2000 m
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-330A, -470A, -550A, -590A,

100%-
880% Ao \
o |
ie] i
o
=
9
(0]
=
i}
0% - "
-5°C 55°C 60°C
om 1000 m 2000 m

Surrounding air temperature and altitude
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SERVOPACKS

2-1S Single-axis MECHATROLINK-IIl Communications Reference SERVOPACKs

Model Designations

SGD7S - R7/0O A 30 A 000 F64
e @6
(2_73 SERVOP ACKSJ digits digits digits digits

N Maximum Applicable -
1st+2nd+3rd digits MotorCapaci?y 5th+6th digits Ml

Voltage| Code Specification \oltage| Code Specification Code Specification
R70"" | 0.05 kW 1R9 0.5 kW 30 MECHATBO!.INK—III
R9O" | 0.1 kW 3R5 1.0 KW communications reference
*1
Doz oo
;2;686; 3R8 | 0.5 kKW gﬂr::; 120 | 3.0kW Code Specification
200 5R5" | 0.75 KW 400 170 | 5.0kW 5 | Global Design Revision for
VAC 7R6 1.0 KW VAC 210 | 6.0 kW 200V
120" | 1.5 kW 260 * | 7.5 kW B Global Design Revision for
180 | 2.0kwW 280 | 11 kW 400V
200 3.0 kW 3704 | 156 kW
30| 50kW
470 6.0 kW Voltage Hardware Options (400V Models ONLY)
850 | 7.5KkW Code Specification Code Specification
590 | 11kw D | 400 VAC 000 | Without options
780 | 15kW A | 200 VAC 026 | With relay for holding brake
R70 0.05 kW F | 100 VAC
?ggs\%c 2R1 0.2 kW Shaded items are non-stock FT/EX Spec (400V Models ONLY)
2R8 0.4 kW Code Specification

000 | Without options

F64 | Zone Table

Note: F64 options is standard for 400V
amps and not available for 200V amps.

*1. You can use these models with either a single-phase or three-phase power supply input..
*2. The same SERVOPACKS are used for both Rotary Servo Motors and Linear Servo Motors.

*3. A model with a single-phase, 200-VAC power supply input is available as a hardware option (model: SGD7S-
120A30A008).

*4. These SERVOPACKS do not have an integrated Dynamic Brake Circuit. Please refer to page 617 for more information

on Sigma-7 400V Dynamic Brake Resistors.
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Ratings and Specifications

Ratings
€ Single-phase, 100 VAC
Model SGD7S- R70F ROOF 2R1F 2R8F
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4
Continuous Output Current [Arms] 0.66 0.91 2.1 2.8
Instantaneous Maximum Output Current [Arms] 2.1 3.2 6.5 9.3

Main Circuit

Power Supply

100 VAC to 120 VAC, -15% to +10%, 50/60 Hz

Input Current

[Arms]*

1.5

2.5

5

10

Control Power Supply

100 VAC to 120 VAC, -15% to +10%, 50/60 Hz

Power Supply Capacity [kKVA]* 0.2 0.3 0.6 1.4
Main Circuit Power Loss [W] 5.3 7.8 14.2 26.2
Power Loss* Control Circuit Power Loss [W] 12 12 12 12
Total Power Loss [W] 17.3 19.8 26.2 38.2
Regenerative Minimum Allowable External
Resistor Resistance [Q ] 40 40 40 40
Overvoltage Category "
* This is the net value at the rated load.
¢ Three-phase, 200 VAC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A | 180A | 200A | 330A
Maximum Applicable Motor Capacity [kW] 0.05| 0.1 02| 04| 05075 10| 15| 20 | 3.0 5.0
Continuous Output Current [Arms] 066 091| 16 | 28 | 3.8 | 55 | 7.6 | 11.6 | 18.5| 19.6 | 32.9
;’A‘\f:;“a”e"us Maximum Output Current | 5 4 | 35 | 59 | 93 | 11 | 169 17 | 28 | 42 | 56 | 84.0
Main Power Supply 200 VAC to 240 VAC, -15%% to +10%, 50 Hz/60 Hz
Circuit Input Current [Arms]* 04| 08[13[25[30]|41[57][73] 10| 15| 25
Control Power Supply 200 VAC to 240 VAC, -15%% to +10%, 50 Hz/60 Hz
Power Supply Capacity [KVA]* 0203|0510 13|16 | 23| 32|40 | 59| 75
Main Circuit Power Loss [W]| 5.1 | 7.3 | 13.5|24.0| 20.1 | 43.8 | 53.6 | 65.8 | 111.9 | 113.8 | 263.7
[(\7,:/’]"”0' Cireuit PowerLoss | 47 | 47 | 17 | 47 | 17 | 17 | 17 | 22 | 22 | 22 | 27
Power Loss” Built-in Regenerative Resis
uilt-i iv is-
tor Power Loss [W] B B B - 8 8 8 10 16 16 | 36.0
Total Power Loss [W] 221124.3|305|41.0|45.1|68.8|78.6 | 97.8|1499|151.8| 326.7
Built-In Resistance | _ | _ | _ | _ | 40| 40 | 40| 20| 12| 12 | 8
Regenera Regenera- [2]
tive Resistor t|v.e.ReS|stor Capacity [W] - - - - 40 40 40 60 60 60 180
Minimum Aliowable External | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 20 | 12 | 12 | 8
esistance [Q ]

Overvoltage Category

* This is the net value at the rated load.
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Model SGD7S- 470A 550A 590A 780A
Maximum Applicable Motor Capacity [kW] 6.0 7.5 11 15
Continuous Output Current [Arms] 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 110 130 140 170

Main
Circuit

Power Supply

200 VAC to 240 VAC, -15%% to +10%, 50 Hz/60 Hz

Input Current [Arms]"!

29

37

54

73

200 VAC to 240 VAC, -15%% to +10%, 50 Hz/60 Hz

Control Power Supply
Power Supply Capacity [kVA] 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 279.4 357.8 431.7 599.0
Control Circuit Power Loss [W] 33 33 48 48
Power Loss' External Regenerative Resistor Unit 9 .3 “3 .
Power Loss [W] 180 180 350 350
Total Power Loss [W] 312.4 390.8 479.7 647.0
External Regen- | Resistance [ ] 6.252 3.1373 3.137 3.1373
External Regen- | erative Resistor - " . . .
erative Resistor | Unit Capacity [W] 88072 17607 17607 17607
Unit ini is-
ni Minimum Allowable External Resis 5.8 29 29 29
tance [Q ]
Overvoltage Category I
*1. This is the net value at the rated load.
*2. This value is for the optional JUSP-RAOQ4-E Regenerative Resistor Unit.
*3. This value is for the optional JUSP-RAOQ5-E Regenerative Resistor Unit.
@ Single-phase, 200 VAC
Model SGD7S- R70A R90A 1R6A 2R8A 5R5A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.75
Continuous Output Current [Arms] 0.66 0.91 1.6 2.8 5.5
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 16.9

Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Main Circuit

Input Current [Arms]*

0.8

1.6

2.4

5.0

8.7

Control Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Power Supply Capacity [KVA]* 0.2 0.3 0.6 1.2 1.9
Main Circuit Power Loss [W] 5.1 7.3 13.5 24.0 43.8
Control Circuit Power Loss [W] 17 17 17 17 17

Power Loss* Built-in Regenerative Resistor B B B B 8
Power Loss [W]
Total Power Loss [W] 221 24.3 30.5 41.0 68.8
Built-In Regen- | Resistance _ _ _ _ 40

R i erative Resis- | [2]

egenerative -

Registor tOIF . Capacity [W] - - - - 40

I'\?/hm.mum Allowable External 40 40 40 40 40
esistance [Q) ]

Overvoltage Category

* This is the net value at the rated load.
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¢ 270 VDC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.5 0.75 1.0 1.5
Continuous Output Current [Arms] 0.66 | 0.91 1.6 2.8 3.8 5.5 7.6 11.6
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 1.0 | 16.9 | 17.0 | 28.0
o Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit
Input Current [Arms]* 0.5 | 1.0 ’ 1.5 ‘ 3.0 | 3.8 | 4.9 | 6.9 ’ 11
Control Power Supply 270 VDC to 324 VDC, -15% to +10%
Power Supply Capacity [kVA]* 0.2 0.3 0.6 1 1.4 1.6 2.3 3.2
Main Circuit Power Loss [W] 4.6 6.3 1.7 | 20.2 | 16.9 | 37.9 | 46.0 | 53.2
Power Loss* Control Circuit Power Loss [W] 17 17 17 17 17 17 17 22
Total Power Loss [W] 216 | 23.3 | 28.7 | 372 | 33.9 | 549 | 63.0 | 75.2
Overvoltage Category 1
* This is the net value at the rated load.
Model SGD7S- 180A | 200A | 330A | 470A | 550A | 590A | 780A
Maximum Applicable Motor Capacity [kW] 2.0 3.0 5.0 6.0 7.5 11.0 15.0
Continuous Output Current [Arms] 18.5 19.6 32.9 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 42.0 56.0 84.0 110 130 140 170
o Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit
Input Current [Arms]* 14 | 20 | 34 ‘ 36 ‘ 48 ’ 68 ’ 92
Control Power Supply 270 VDC to 324 VDC, -15% to +10%
Power Supply Capacity [kVA]* 4.0 5.9 7.5 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 95.8 87.6 | 163.7 | 203.4 | 261.2 | 246.6 | 346.5
Power Loss* Control Circuit Power Loss [W] 22 22 27 33 33 48 48
Total Power Loss [W] 117.8 | 109.6 | 190.7 | 236.4 | 294.2 | 294.6 | 394.5
Overvoltage Category 11

* This is the net value at the rated load.
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€ Three-phase, 400 VAC

Model SGD7S- 1R9D | 3R5D | 5R4D | 8R4D | 120D | 170D | 210D | 260D | 280D | 370D
Maximum Applicable Motor Capacity [kW] 0.5 1 1.5 2 3 5 6 7.5 1 15
Continuous Output Current [Arms] 1.9 3.5 54 8.4 11.9 16 20.8 | 25.7 | 281 | 37.2
Instantaneous Maximum Output Current [Arms 5.5 8.5 14 21 28 42 55 65 70 85
Main Power Supply Three-phase, 380 VAC to 480 VAC, -15%% to +10%, 50 Hz/60 Hz
Circuit Input Current [Arms]* 14 | 29 | 43 [ 58 | 86 | 145 | 174 | 217 | 318 | 434
Control Power | Power Supply 24 VDC £15%
Supply Input Current [Arms]* 1.2 1.4 1.5
Power Supply Capacity [KVA]* 1.1 2.3 3.5 4.5 7.1 117 | 124 | 144 | 219 | 30.6
Main Circuit Power Loss [W] 19.2 30 62.3 | 89.4 | 136.8 | 188.7 | 188.4 | 228.5 | 278.2 | 389.8
Control Circuit Power Loss [W] 21 22 28 32
Power Loss* ilt-i i i
gg'v'vténge[c\‘j]rat"’e Resistor | 44 | 14 | 28 | 28 | 28 | 36 (180) (240)
Total Power Loss [W] 54.2 65 111.3 | 138.4 | 185.5 | 246.7 | 216.4 | 256.5 | 310.2 | 389.8
Built-In Resistance | 75 | 75 | 75 | 43 | 43 | 27 -
Regenerative FR{egg nerative | 1] :
Resistor esistor Capacity [W] 70 70 140 140 140 180 -
'\R"L’gi':t‘::c‘;"[‘;}wfb'e Bxtenal | 75 | 75 | 75 | 43 | 43 | 27 18 14.25
Overvoltage Category 11
* This is the net value at the rated load.
@ 540 VDC
Model SGD7S- 1R9D | 3R5D | 5R4D | 8R4D | 120D | 170D | 210D | 260D | 280D | 370D
Maximum Applicable Motor Capacity [kW] 0.5 1 1.5 2 3 5 6 7.5 1 15
Continuous Output Current [Arms] 1.9 3.5 54 8.4 11.9 16 20.8 | 25.7 | 28.1 | 37.2
Instantaneous Maximum Output Current [Arms 55 8.5 14 21 28 42 55 65 70 85
Main Power Supply 513 VDC to 648 VDC, -15%, +10%
Circuit Input Current [Arms]* 2 | 33 | 55| 68| 11 [ 18 | 196 262 | 383 | 47.6
Control Power | Power Supply 24 VDC 1£15%
Supply Input Current [Arms]* 1.2 1.4 15
Power Supply Capacity [kVA]* 1.1 2.3 3.5 4.5 7.1 1.7 | 124 | 144 | 219 | 30.6
Main Circuit Power Loss [W] 19.2 30 62.3 | 89.4 | 136.8 | 188.7 | 188.4 | 228.5 | 278.2 | 389.8
Control Circuit Power Loss [W] 21 22 28 32
Power Loss* ilt-i i i
Eg'v'vt;mﬁix]rat've Resistor | 44 | 14 | 28 | 28 | 28 | 36 (180) (240)
Total Power Loss [W] 374 | 454 | 695 | 94.7 | 131.4 | 166.5 | 216.4 | 228.5 | 310.2 | 389.8
Overvoltage Category 11 |

* This is the net value at the rated load.
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SERVOPACK Overload Protection Characteristics (200V)

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tempera-
ture of 55°C.

An overload alarm (A.710 or A.720) will occur if overload operation that exceeds the overload protection
characteristics shown in the following diagram (i.e., operation on the right side of the applicable line) is
performed.

The actual overload detection level will be the detection level of the connected SERVOPACK or Servo
Motor that has the lower overload protection characteristics.

In most cases, that will be the overload protection characteristics of the Servo Motor.

10000
SERVOPACK Model: m
- 1000 i\ SGD7S-3R8A, -5R5A, -7TR6A, |
° ~ -120A, -180A, -200A, -330A, 3
£ "~ -470A -550A, -590A, and -780A |
5 \
S 100 <
§ \\\ ‘\\\
a
10 [ SERVOPACK Model:
F SGD7S-R70A, -RI0A,
| -1R6A, and -2R8A

Instantaneous maximum output current « 100%
()
Continuous output current

100 200 230

(Continuous output current) SERVOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

Note: The above overload protection characteristics do not mean that you can perform continuous duty operation with an

output of 100% or higher.
For a Yaskawa-specified combination of SERVOPACK and Servo Motor, maintain the effective torque (or effective

force) within the continuous duty zone of the torque-motor speed characteristic (or force-motor speed characteris-
tics) of the Servo Motor.
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SERVOPACK Overload Protection Characteristics (400V)

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tempera-
ture of 55°C™.

An overload alarm (A.710 or A.720) will occur if overload operation that exceeds the overload protection
characteristics shown in the following diagram (i.e., operation on the right side of the applicable line) is
The actual overload detection level will be the detection level of the connected SERVOPACK or Servo-
motor that has the lower overload protection characteristics.

In most cases, that will be the overload protection characteristics of the Servomotor.

10000 =

SERVOPACK Model: —
SGD7S-1RAD, -3R5D, -5R4D, -8R4D, -120D — |

& 1000 -170D, -210D, -260D, -280D, -370D =

° N

£

§ 100 X

8 AN

© AN

o

10
q .
100 200 Instantanegus maximum output current % 100%
Continuous output current
(Continuous output current) SERVOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

Note: The above overload protection characteristics do not mean that you can perform continuous duty operation with an
output of 100% or higher.
For a YASKAWA-specified combination of SERVOPACK and Servomotor, maintain the effective torque within the
continuous duty zone of the torque-motor speed characteristic of the Servomotor.
* However, the range for the SGD7S-370D is -5°C to 40°C.
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Specifications (200 V Models)

Item

Specification

Drive Method

IGBT-based PWM control, sine wave current drive

With Rotary
Servo Motor

Serial encoder: 20 bits or 24 bits (incremental encoder/absolute encoder)

 Absolute linear encoder (The signal resolution depends on the absolute linear

Pollution Degree

Feedback . .
With Linear encoder.)
Servo Motor * Incremental linear encoder (The signal resolution depends on the incremental lin-
ear encoder or Serial Converter Unit.)
-5°C to 55°C
Surrounding Air With derating, usage is possible between 55°C and 60°C.
Temperature™ Refer to the following section for derating specifications.
I Specifications (400 V Models) (page 488)
Storage Temperature -20°C to 85°C
Surr(')u'ndlng Alr 95% relative humidity max. (with no freezing or condensation)
Humidity
Storage Humidity 95% relative humidity max. (with no freezing or condensation)
Vibration Resistance 4.9 m/s?
Shock Resistance 19.6 m/s?
I
Environmen- Class SERVOPACK Model: SGD7S-
tal Conditions | Degree of Protection 1P20 R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, 120A
IP10 180A, 200A, 330A, 470A, 550A, 590A, 780A
2

» Must be no corrosive or flammable gases.
» Must be no exposure to water, oil, or chemicals.
» Must be no dust, salts, or iron dust.

1,000 m or less.
With derating, usage is possible between 1,000 m and 2,000 m.

. *q
Altitude Refer to the following section for derating specifications.

5 Specifications (400 V Models) (page 488)
Others Do not use the SERVOPACK in the following locations: Locations subject to static

electricity noise, strong electromagnetic/magnetic fields, or radioactivity

Applicable Standards

UL 61800-5-1, CSA C22.2 No.274, EN 50178, EN 61800-5-1, EN 55011 group 1
class A, EN 61000-6-2, EN 61000-6-4, EN 61800-3, IEC 61508-1 to 4, IEC 61800-5-
2, IEC 62061, ISO 13849-1, and IEC 61326-3-1

Mounting SERVOPACK Model: SGD7S-
Base-mounted All Models
Mounting Rack-mounted R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A,
7R6A, 120A, 180A, 200A, 330A
Duct-ventilated 470A, 550A, 590A, 780A
Speed Control Range l;i()s(;oﬂg,:tstr:\/l:ﬁgtt;rtq:c;otg3 lower limit of the speed control range must not
. +0.01% of rated speed max. (for a load fluctuation of 0% to 100%)
gﬁi‘;ﬁi‘ﬁg;gf Speed 0% of rated speed max. (for a voltage fluctuation of +10%)
Performance +0.1% of rated speed max. (for a temperature fluctuation of 25°C £25°C)

Torque Control Precision
(Repeatability)

+1%

Soft Start Time
Setting

0 s to 10 s (Can be set separately for acceleration and deceleration.)
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Continued from previous page.

Iltem

Specification

Encoder Divided Pulse

Output

Phase A, phase B, phase C: Line-driver output
Number of divided output pulses: Any setting is allowed.

Linear Servo Motor Over-
heat Protection Signal

Number of input points: 1
Input voltage range: 0 Vto +5 V

Input
Allowable voltage range: 24 VDC +20%
Number of input points: 7
Input method: Sink inputs or source inputs
Sequence Input Sig- | Input Signals:
Input nals That | « Origin Return Deceleration Switch (/DEC)
Signals Can Be + External Latch 1 to 3 (/EXT 1 to 3)
Allocated | « Forward Drive Prohibit (P-OT) and Reverse Drive Prohibit (N-OT)
» Forward External Torque Limit (/P-CL) and Reverse External Torque Limit (/N-CL)
« Polarity Detection (/P-DET)
A signal can be allocated and the positive and negative logic can be changed.
/0 Signals Fixed Out- Allowable voltage rar)ge:. 5VDC to 30 VDC
put Number pf output points: 1
Output signal: Servo Alarm (ALM)
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 3
(A photocoupler output (isolated) is used.)
Output Signals:
Sequenc_e Output « Positioning Completion (/COIN)
Output Sig- Sianals + Speed Coincidence Detection (/V-CMP)
nals Thgat Can | * Rotation Detection (/TGON)
Be Allo- » Servo Ready Output (/S-RDY)
cated  Torque Limit Detection (/CLT)
» Speed Limit Detection (/VLT)
 Brake (/BK)
» Warning Output (/WARN)
* Near Output (/NEAR)
A signal can be allocated and the positive and negative logic can be changed.
Interfaces ngital O.perator (JUSP-OP05A-1-E) and personal computer (with
SigmaWin+)
RS-422A 1:N Com-
Communi- munica- Up to N = 15 stations possible for RS-422A port
cations tions
Communica- | (CN3) Axis
tions Address Set with parameters.
Setting
Interface Personal computer (with SigmaWin+)
USB Com- -
munications Communl-
(CNT) cations Conforms to USB2.0 standard (12 Mbps).
Standard

Displays/Indicators

CHARGE, PWR, COM, L1, and L2 indicators, and one-digit seven-segment display

MECHA-
TROLINK-III
Communica-
tions

Communications Protocol

MECHATROLINK-III

Station Address 03 to EF hex (maximum number of slaves: 62)
Settings The rotary switches (S1 and S2) are used to set the station address.
Baud Rate 100 Mbps

Transmission Cycle

125 ps, 250 ps, 500 ps, 750 us,
1.0 ms to 4.0 ms (multiples of 0.5 ms)

Number of Transmission

32 or 48 bytes/station

Bytes A DIP switch (S3) is used to select the number of transmission bytes.
Performance Position, speed, or torque control with MECHATROLINK-III communications
Reference MECHATROLINK-IIl commands (sequence, motion, data setting, data access, mon-
Reference Input o .
Method itoring, adjustment, etc.)

Profile

MECHATROLINK-III standard servo profile

MECHATROLINK-III Communications
Setting Switches

Rotary switch (S1 and S2) positions: 16

Number of DIP switch (S3) pins: 4
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Continued from previous page.

Iltem

Specification

Analog Monitor (CN5)

Number of points: 2

Output voltage range: £10 VDC (effective linearity range: 8 V)
Resolution: 16 bits

Accuracy: £20 mV (Typ)

Maximum output current: £10 mA

Settling time (£1%): 1.2 ms (Typ)

Dynamic Brake (DB)

Activated when a servo alarm or overtravel (OT) occurs, or when the power supply
to the main circuit or servo is OFF.

Regenerative Processing

Built-in (An external resistor must be connected to the SGD7S-470A to -780A.)
IIg Built-In Regenerative Resistor (page 615)

Overtravel (OT) Prevention

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for the P-
OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Protective Functions

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Utility Functions

Gain adjustment, alarm history, jogging, origin search, etc.

/HWBB1 and /HWBB2: Base block signals for Power Modules

EDM1: Monitors the status of built-in safety circuit (fixed output).

Inputs
Safety Func- | Output
tions Applicable

Standards™

ISO13849-1 PLe (Category 3), IEC61508 SIL3

Option Module

Fully-Closed Modules and Safety Modules
Note: You cannot use a Fully-Closed Module and a Safety Module together.

*1. If you combine a 2-7-Series SERVOPACK with a 2-V-Series Option Module, the following 2-V-Series SERVOPACKSs
specifications must be used: a surrounding air temperature of 0°C to 55°C and an altitude of 1,000 m max. Also, the
applicable range cannot be increased by derating.

*2. The coefficient of speed fluctuation for load fluctuation is defined as follows:

Coefficient of speed fluctuation =

No-load motor speed - Total-load motor speed

x 100%

Rated motor speed

*3. Always perform risk assessment for the system and confirm that the safety requirements are met.
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Specifications (400 V Models)

Item

Specification

Drive Method

IGBT-based PWM control, sine wave current drive

With Rotary
Servo Motor

Serial encoder: 24 bits (incremental encoder/absolute encoder)

 Absolute linear encoder (The signal resolution depends on the absolute linear

Pollution Degree

Feedback . .
With Linear encoder.)
Servo Motor * Incremental linear encoder (The signal resolution depends on the incremental lin-
ear encoder or Serial Converter Unit.)
-5°C to 55°C (60°C with derating)
Surrounding Air However the range for the SGD7S-370D is -5°C to 40°C
Temperature™ Refer to the following section for derating specifications.
I Specifications (400 V Models) (page 488)
Storage Temperature -20°C to 85°C
Surr(')u'ndlng Alr 95% relative humidity max. (with no freezing or condensation)
Humidity
Storage Humidity 95% relative humidity max. (with no freezing or condensation)
Vibration Resistance 4.9 m/s?
Environmen- | Shock Resistance 19.6 m/s?
tal Conditions | Degree of Protection IP10
2

» Must be no corrosive or flammable gases.
* Must be no exposure to water, oil, or chemicals.
» Must be no dust, salts, or iron dust.

1,000 m or less.
With derating, usage is possible between 1,000 m and 2,000 m.

. *q
Altitude Refer to the following section for derating specifications.
Iz Specifications (400 V Models) (page 488)
Others Do not use the SERVOPACK in the following locations: Locations subject to static

electricity noise, strong electromagnetic/magnetic fields, or radioactivity

Applicable Standards

UL 61800-5-1, CSA C22.2 No.274, EN 50178, EN 61800-5-1, EN 55011 group 1
class A, EN 61000-6-2, EN 61000-6-4, EN 61800-3, IEC 61508-1 to 4, IEC 61800-5-
2, IEC 62061, ISO 13849-1, and IEC 61326-3-1

Mounting Base-mounted
Speed Control Range 1:5000 (At the rated torque, the lower limit of the speed control range must not
cause the Servo Motor to stop.)
- +0.01% of rated speed max. (for a load fluctuation of 0% to 100%)
Coefflcu?nt*cz)f Speed 0% of rated speed max. (for a voltage fluctuation of +10%)
Fluctuation
Performance

+0.1% of rated speed max. (for a temperature fluctuation of 25°C +25°C)

Torque Control Precision
(Repeatability)

+1%

Soft Start Time

Setting

0 s to 10 s (Can be set separately for acceleration and deceleration.)
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Continued from previous page.

Iltem

Specification

Encoder Divided Pulse
Output

Phase A, phase B, phase C: Line-driver output
Number of divided output pulses: Any setting is allowed.

Linear Servo Motor Over-
heat Protection Signal
Input

Number of input points: 1
Input voltage range: 0 Vto +5 V

Allowable voltage range: 24 VDC +20%
Number of input points: 7
Input method: Sink inputs or source inputs
Input Signals:
Se Input Sig- | « P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) signals
quence )
Input nals That | « /Probe1 (Probe 1 Latch Input) signal
Signals Can Be » /Probe2 (Probe 2 Latch Input) signal
Allocated | « /Home (Home Switch Input) signal
« /P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit)
signals
« /SI0 and /SI3 (General-Purpose Input) signals
A signal can be allocated and the positive and negative logic can be changed.
Fixed Out- Allowable voltage rar)ge:. 5VDC to 30 VDC
Number of output points: 1
I/0 Signals put Output signal: Servo Alarm (ALM)
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 5
(A photocoupler output (isolated) is used.)
Output Signals:
» /COIN (Positioning Completion) signal
» /V-CMP (Speed Coincidence Detection) signal
Sequence » /TGON (Rotation Detection) signal
Output Sig- Output + /S-RDY (Servo Ready) signal
nals Signals « ICLT (Torque Limit Detection) signal
That Can | « /VLT (Speed Limit Detection) signal
Be Allo- - /BK (Brake) signal
cated + /WARN (Warning) signal
* INEAR (Near) signal
+ /ZONEO (ZONE Signal 1 Output) signal
» /ZONE1 (ZONE Signal 2 Output) signal
» /ZONE2 (ZONE Signal 3 Output) signal
+ /ZONES3 (ZONE Signal 4 Output) signal
» /InZONE (nZONE output) signal
A signal can be allocated and the positive and negative logic can be changed.
Interfaces | Digital Operator (JUSP-OP05A-1-E)
1:N Com-
RS_422A. munica- Up to N = 15 stations possible for RS-422A port
Communi- .
. tions
cations -
(CN3) Axis
Communica- Address Set with parameters.
tions Setting
Interface Personal Computer (with SigmaWin+)
USB Com- The software version of the SigmaWin+ must be version 7.11 or higher.
munications | Communi-
(CN7) cations Conforms to USB2.0 standard (12 Mbps).
Standard

Displays/Indicators

CHARGE, PWR, COM, L1, and L2 indicators, and one-digit seven-segment display

MECHA-
TROLINK-III
Communica-
tions

Communications Protocol

MECHATROLINK-III

Station Address 03 to EF hex (maximum number of slaves: 62)
Settings The rotary switches (S1 and S2) are used to set the station address.
Baud Rate 100 Mbps

Transmission Cycle

125 ps, 250 ps, 500 ps, 750 ps,
1.0 ms to 4.0 ms (multiples of 0.5 ms)

Number of Transmission
Bytes

32 or 48 bytes/station
A DIP switch (S3) is used to select the number of transmission bytes.
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Continued from previous page.

ltem Specification
Performance Position, speed, or torque control with MECHATROLINK-III communications
Reference MECHATROLINK-III commands (sequence, motion, data setting, data access, mon-
Reference Input o .
Method itoring, adjustment, etc.)

Profile

MECHATROLINK-III standard servo profile

MECHATROLINK-III Communications
Setting Switches

Rotary switch (S1 and S2) positions: 16

Number of DIP switch (S3) pins: 4

Analog Monitor (CN5)

Number of points: 2

Output voltage range: £10 VDC (effective linearity range: 8 V)
Resolution: 16 bits

Accuracy: £20 mV (Typ)

Maximum output current: £10 mA

Settling time (£1%): 1.2 ms (Typ)

Dynamic Brake (DB)

Activated when a servo alarm or overtravel (OT) occurs, or when the power supply
to the main circuit or servo is OFF.

Regenerative Processing

Built-in (An external resistor must be connected to the SGD7S-470A to -780A.)
IIg Built-In Regenerative Resistor (page 615)

Overtravel (OT) Prevention

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for the P-
OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Protective Functions

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Utility Functions

Gain adjustment, alarm history, jogging, origin search, etc.

Inputs /HWBB1 and /HWBB2: Base block signals for Power Modules
Safety Func- | Output EDM1: Monitors the status of built-in safety circuit (fixed output).
tions Applicable
. 1ISO13849-1 PLe (Cat 3), IEC61508 SIL3
Standards™ e (Category 3)

Option Module

Fully-Closed Modules

*1. If you combine a 2-7-Series SERVOPACK with a X-V-Series Option Module, the surrounding air temperature of 0°C to
55°C and an altitude of 1,000 m max. must be used. Also, the applicable range cannot be increased by derating.

*2. The coefficient of speed fluctuation for load fluctuation is defined as follows:

No-load motor speed - Total-load motor speed

Coefficient of speed fluctuation =

)
Rated motor speed x 100%

*3. Always perform risk assessment for the system and confirm that the safety requirements are met.
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Derating Specifications

If you use the SERVOPACK at a surrounding air temperature of 55°C to 60°C or at an altitude of 1,000 m
to 2,000 m, you must apply the derating rates given in the following graphs.

€ SGD7S-R70A, -R90A, -1R6A, and -2R8A
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80%- - \

i [0)

S 2
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3 8

i i
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€ SGD7S-3R8A, -5R5A, -7TR6A, -120A, -180A, -200A, -330A, -470A, -550A, -590A,

and -780A
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Model Designations

SGD7S - R7fO A A0 A 000 Fo4
o sere 35 351
3-7S SERVOPACKS el digits digits digits

N Maximum Applicable
1st+2nd+3rd digits MotorCapaEi?y ClazellgNelleli) Interface™

Voltage| Code Specification Voltage| Code Specification Code Specification
R70"" | 0.05 kW 1R9 0.5 kW A0 EtherCAT communications
R90™ | 0.1 kW 3R5 | 1.0kW reference
1R6™" | 0.2 KW 5R4 1.5 kW
SR8 | 0.4 KW 8R4 50 KW gaiakellell9 Design Revision Order
Three- Three-
ph;es?a 3R8 | 0.5KkW ph;iz 120 | 3.0kw Code Specification
200 5R5™ | 0.75 kW 400 170 5.0 kW A Global Design Revision for
VAC 7R6 1.0 kW VAC 210 | 6.0 kW 200V
1207 | 1.6 kW 260 | 7.5 kKW B Global Design Revision for
180 | 2.0kw 280 | 11 kw 400v
200 3.0 kW 370 | 15 kW
330 5.0 kW 8th+9th+10th digits
470 | 6.0kW Gelell \oltage Hardware Options (400V Models ONLY)
550 | 7.5kW Code Specification Code Specification
590 11kw D | 400 VAC 000 | Without options
780 | 15kw A | 200 VAC 026 | With relay for holding brake
' R70 0.05 kW F 100 VAC
S;?g\e- R0 | 0.1 kW 11th+12th+13th digits
pnase, i -
100vac| 2R1 | 02 KW Shaded items are non-stock FT/EX Spec (400V Models ONLY)
2R8 0.4 KW Code Specification

000 | Without options
F64 | Zone Table

Note: F64 options is standard for 400V
amps and not available for 200V amps.

*1. You can use these models with either a single-phase or three-phase power supply input..

*2. The same SERVOPACKS are used for both Rotary Servo Motors and Linear Servo Motors.

*3. A model with a single-phase, 200-VAC power supply input is available as a hardware option (model: SGD7S-
120AA0A008).

*4. These SERVOPACKS do not have an integrated Dynamic Brake Circuit. Please refer to page 617 for more information
on Sigma-7 400V Dynamic Brake Resistors.
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Ratings and Specifications

Ratings
€ Single-phase, 100 VAC
Model SGD7S- R70F ROOF 2R1F 2R8F
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4
Continuous Output Current [Arms] 0.66 0.91 2.1 2.8
Instantaneous Maximum Output Current [Arms] 2.1 3.2 6.5 9.3
o Power Supply 100 VAC to 120 VAC, -15% to +10%, 50/60 Hz
Main Circuit
Input Current [Arms]* 1.5 2.5 5 10
Control Power Supply 100 VAC to 120 VAC, -15% to +10%, 50/60 Hz
Power Supply Capacity [kKVA]* 0.2 0.3 0.6 1.4
Main Circuit Power Loss [W] 5.3 7.8 14.2 26.2
Power Loss* Control Circuit Power Loss [W] 12 12 12 12
Total Power Loss [W] 17.3 19.8 26.2 38.2
Regenerative Minimum Allowable External
Resistor Resistance [Q] 40 40 40 40
Overvoltage Category "
* This is the net value at the rated load.
€ Three-phase, 200 VAC
R70 | R90 | 1R6 | 2R8 | 3R8 | 5R5 | 7R6
Model SGD7S- A A A A A A A 120A | 180A | 200A | 330A
Bf\j‘\;‘]im“m Applicable Motor Capacity | o 05| 01 | 02 | 0.4 | 0.5 | 0.75| 1.0 | 1.5 | 2.0 | 3.0 | 5.0
Continuous Output Current [Arms] | 0.66 | 091 | 1.6 | 28 | 3.8 | 55 | 7.6 | 11.6 | 185 | 19.6 | 32.9
{Q\f::;‘]ta”ews Maximum Otput Current 2132|5993 | 11 |169| 17 | 28 | 42 | 56 |84.0
Main Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Circuit Input Current [Arms]* | 0.4 | 0.8 | 1.3 | 25 | 30 | 41 [ 57 | 73| 10 | 15 | 25

Control Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Power Supply Capacity [kVA]* 0.2 03| 05| 1.0 1.3 |16 | 23 | 32 | 40| 59 | 7.5
Main GrouitPower | 5.4 | 7.3 | 13.5|24.0 | 201|438 | 53.6 | 65.8 | 1119 | 1138 263.7
oss [W]
Control Circuit Power | 47 |\ 47 | 47 | 17 | 17 | 17 | 17 | 22 | 22 | 22 | 27

Power Loss [W]

Loss* Built-in Regenerative
Resistor Power Loss - - - - 8 8 8 10 16 16 | 36.0
(W]
Total Power Loss [W] | 22.1 | 24.3 | 30.5|41.0| 451 | 68.8 | 78.6 | 97.8 | 149.9 | 151.8 | 326.7
Built-In | Resis- - - - - | 40 | 40 | 40 | 20 | 12 | 12 | 8
Regener- | tance [Q]

Regener- | ative Capacity

oo Resistor | A1 -~ | - | - | -] 4 | 40| 40 | 60 60 | 60 | 180

Resistor Minimum Allowable
External Resistance 40 40 40 40 40 40 40 20 12 12 8
[@]

Overvoltage Category 11

* This is the net value at the rated load.
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Model SGD7S- 470A 550A 590A 780A
Maximum Applicable Motor Capacity [kW] 6.0 7.5 11 15
Continuous Output Current [Arms] 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 110 130 140 170

Main
Circuit

Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Input Current [Arms]"!

29

37

54

73

Control Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Power Supply Capacity [kVA]]™ 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 279.4 357.8 431.7 599.0
Control Circuit Power Loss [W] 33 33 48 48
Power Loss]” External Regenerative Resistor Unit 2 3 .3 3
Power Loss [W] 180 180 350 350
Total Power Loss [W] 312.4 390.8 479.7 647.0
External Regen- | Resistance [Q] 6.257 3.13% 3.137 3.13%
External Regen- | erative Resistor ) N . . .
erative Resigtor Unit Capacity [W] 880 17607 17607 17607
Unit ini is-
ni Minimum Allowable External Resis 58 29 29 29
tance [Q]
Overvoltage Category I
*1. This is the net value at the rated load.
*2. This value is for the optional JUSP-RAOQ4-E Regenerative Resistor Unit.
*3. This value is for the optional JUSP-RAOQ5-E Regenerative Resistor Unit.
€ Single-phase, 200 VAC
Model SGD7S- R70A R90A 1R6A 2R8A 5R5A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.75
Continuous Output Current [Arms] 0.66 0.91 1.6 2.8 5.5
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 16.9

Main Circuit

Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Input Current [Arms]*

0.8

1.6

24

5.0

8.7

Control Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Power Supply Capacity [KVA]* 0.2 0.3 0.6 1.2 1.9
Main Circuit Power Loss [W] 5.1 7.3 13.5 24.0 43.8
Control Circuit Power Loss [W] 17 17 17 17 17
Power Loss* Built-in Regenerative Resistor B B B B 8
Power Loss [W]
Total Power Loss [W] 221 24.3 30.5 41.0 68.8
Built-In Regen- | Resistance [Q] - - - - 40
. erative Resis-
Regenerative | 4 . Capacity [W] - - - - 40
Resistor Mini Al blo E |
inimum Allowable xterna 40 40 40 40 40
Resistance [Q]

Overvoltage Category

* This is the net value at the rated load.
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¢ 270 VDC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.5 0.75 1.0 1.5
Continuous Output Current [Arms] 0.66 | 0.91 1.6 2.8 3.8 55 7.6 11.6
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 1.0 | 16.9 | 17.0 | 28.0

Power Supply

270 VDC to 324 VDC, -15% to +10%

Main Circuit
Input Current [Arms]*

0.5 | 1.0 | 1.5 | 3.0 | 3.8 | 4.9 | 6.9 | 11

Control Power Supply

270 VDC to 324 VDC, -15% to +10%

Power Supply Capacity [kVA]* 0.2 0.3 0.6 1 1.4 1.6 2.3 3.2
Main Circuit Power Loss [W] 4.6 6.3 11.7 | 20.2 | 16.9 | 37.9 | 46.0 | 53.2
Power Loss* Control Circuit Power Loss [W] 17 17 17 17 17 17 17 22
Total Power Loss [W] 216 | 23.3 | 28.7 | 37.2 | 339 | 549 | 63.0 | 75.2
Overvoltage Category "
* This is the net value at the rated load.
Model SGD7S- 180A | 200A | 330A | 470A | 550A | 590A | 780A
Maximum Applicable Motor Capacity [kW] 2.0 3.0 5.0 6.0 7.5 11.0 15.0
Continuous Output Current [Arms] 18.5 19.6 32.9 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 42.0 56.0 84.0 110 130 140 170
o Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit
Input Current [Arms]* 14 ‘ 20 ‘ 34 | 36 | 48 ‘ 68 ‘ 92
Control Power Supply 270 VDC to 324 VDC, -15% to +10%
Power Supply Capacity [kVA]* 4.0 5.9 7.5 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 95.8 87.6 | 163.7 | 203.4 | 261.2 | 246.6 | 346.5
Power Loss* Control Circuit Power Loss [W] 22 22 27 33 33 48 48
Total Power Loss [W] 117.8 | 109.6 | 190.7 | 236.4 | 294.2 | 294.6 | 394.5

Overvoltage Category

* This is the net value at the rated load.
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€ Three-phase, 400 VAC

Model SGD7S- 1R9D | 3R5D | 5R4D | 8R4D | 120D | 170D | 210D | 260D | 280D | 370D
Maximum Applicable Motor Capacity [kW] 0.5 1 1.5 2 3 5 6 7.5 1 15
Continuous Output Current [Arms] 1.9 3.5 54 8.4 11.9 16 20.8 | 25.7 | 281 | 37.2
Instantaneous Maximum Output Current [Arms 5.5 8.5 14 21 28 42 55 65 70 85
Main Power Supply Three-phase, 380 VAC to 480 VAC, -15%% to +10%, 50 Hz/60 Hz
Circuit Input Current [Arms]* 14 | 29 | 43 [ 58 | 86 | 145 | 174 | 217 | 318 | 434
Control Power | Power Supply 24 VDC £15%
Supply Input Current [Arms]* 1.2 1.4 1.5
Power Supply Capacity [KVA]* 1.1 2.3 3.5 4.5 7.1 117 | 124 | 144 | 219 | 30.6
Main Circuit Power Loss [W] 19.2 30 62.3 | 89.4 | 136.8 | 188.7 | 188.4 | 228.5 | 278.2 | 389.8
Control Circuit Power Loss [W] 21 22 28 32
Power Loss* ilt-i i i
gg'v'vténge[c\‘j]rat"’e Resistor | 44 | 14 | 28 | 28 | 28 | 36 (180) (240)
Total Power Loss [W] 54.2 65 111.3 | 138.4 | 185.5 | 246.7 | 216.4 | 256.5 | 310.2 | 389.8
Built-In Resistance | 75 | 75 | 75 | 43 | 43 | 27 -
Regenerative FR{egg nerative | 1] :
Resistor esistor Capacity [W] 70 70 140 140 140 180 -
'\R"L’gi':t‘::c‘;"[‘;}wfb'e Bxtenal | 75 | 75 | 75 | 43 | 43 | 27 18 14.25
Overvoltage Category 11
* This is the net value at the rated load.
@ 540 VDC
Model SGD7S- 1R9D | 3R5D | 5R4D | 8R4D | 120D | 170D | 210D | 260D | 280D | 370D
Maximum Applicable Motor Capacity [kW] 0.5 1 1.5 2 3 5 6 7.5 1 15
Continuous Output Current [Arms] 1.9 3.5 54 8.4 11.9 16 20.8 | 25.7 | 28.1 | 37.2
Instantaneous Maximum Output Current [Arms 55 8.5 14 21 28 42 55 65 70 85
Main Power Supply 513 VDC to 648 VDC, -15%, +10%
Circuit Input Current [Arms]* 2 | 33 | 55| 68| 11 [ 18 | 196 262 | 383 | 47.6
Control Power | Power Supply 24 VDC 1£15%
Supply Input Current [Arms]* 1.2 1.4 15
Power Supply Capacity [kVA]* 1.1 2.3 3.5 4.5 7.1 1.7 | 124 | 144 | 219 | 30.6
Main Circuit Power Loss [W] 19.2 30 62.3 | 89.4 | 136.8 | 188.7 | 188.4 | 228.5 | 278.2 | 389.8
Control Circuit Power Loss [W] 21 22 28 32
Power Loss* ilt-i i i
Eg'v'vt;mﬁix]rat've Resistor | 44 | 14 | 28 | 28 | 28 | 36 (180) (240)
Total Power Loss [W] 374 | 454 | 695 | 94.7 | 131.4 | 166.5 | 216.4 | 228.5 | 310.2 | 389.8
Overvoltage Category 11 |

* This is the net value at the rated load.
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SERVOPACK Overload Protection Characteristics (200V)

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tempera-
ture of 55°C.

An overload alarm (A.710 or A.720) will occur if overload operation that exceeds the overload protection
characteristics shown in the following diagram (i.e., operation on the right side of the applicable line) is
performed.

The actual overload detection level will be the detection level of the connected SERVOPACK or Servo
Motor that has the lower overload protection characteristics.

In most cases, that will be the overload protection characteristics of the Servo Motor.

10000
SERVOPACK Model:
% 1000 S SGD7S-3R8, -5R5, -7R6, 5
uE) N -120, -180, -200, -330,
= -470, -550, -590, and -780 _|
S 100 < X
8 \\\ ‘\\
T N
a
10 [ SERVOPACK Model:
E SGD7S-R70, -R90,
I -1R6, and -2R8
1 100 200 230 Instantaneous maximum output current % 100%
0
Continuous output current
(Continuous output current) (Instantaneous maximum output current)

SERVOPACK output current
(continuous output current ratio) (%)

Note: The above overload protection characteristics do not mean that you can perform continuous duty operation with an

output of 100% or higher.
For a Yaskawa-specified combination of SERVOPACK and Servo Motor, maintain the effective torque (or effective

force) within the continuous duty zone of the torque-motor speed characteristic (or force-motor speed characteris-
tics) of the Servo Motor.
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SERVOPACK Overload Protection Characteristics (400V)

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tempera-
ture of 55°C™.

An overload alarm (A.710 or A.720) will occur if overload operation that exceeds the overload protection
characteristics shown in the following diagram (i.e., operation on the right side of the applicable line) is
The actual overload detection level will be the detection level of the connected SERVOPACK or Servo-
motor that has the lower overload protection characteristics.

In most cases, that will be the overload protection characteristics of the Servomotor.

10000 =

SERVOPACK Model: —
SGD7S-1RAD, -3R5D, -5R4D, -8R4D, -120D — |

& 1000 -170D, -210D, -260D, -280D, -370D =

° N

£

§ 100 X

8 AN

© AN

o

10
q .
100 200 Instantanegus maximum output current % 100%
Continuous output current
(Continuous output current) SERVOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

Note: The above overload protection characteristics do not mean that you can perform continuous duty operation with an
output of 100% or higher.
For a YASKAWA-specified combination of SERVOPACK and Servomotor, maintain the effective torque within the
continuous duty zone of the torque-motor speed characteristic of the Servomotor.
* However, the range for the SGD7S-370D is -5°C to 40°C.
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Specifications (200V Models)

Item

Specification

Control Method

IGBT-based PWM control, sine wave current drive

With Rotary
Servo Motor

Serial encoder: 20 bits or 24 bits (incremental encoder/absolute encoder)

 Absolute linear encoder (The signal resolution depends on the absolute linear

Pollution Degree

Feedback . .
With Linear encoder.)
Servo Motor  Incremental linear encoder (The signal resolution depends on the incremental linear
encoder or Serial Converter Unit.)
-5°C to 55°C
Surrounding Air With derating, usage is possible between 55°C and 60°C.
Temperature™ Refer to the following section for derating specifications.
I3 Specifications (400 V Models) (page 503)
Storage Temperature -20°C to 85°C
Surrounding Air Humidity | 95% relative humidity max. (with no freezing or condensation)
Storage Humidity 95% relative humidity max. (with no freezing or condensation)
Vibration Resistance 4.9 m/s?
Shock Resistance 19.6 m/s?
I
Environ- Class SERVOPACK Model: SGD7S-
g‘_te_ma' Con- | Degree of Protection IP20 R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, 120A
Hons IP10 180A, 200A, 330A, 470A, 550A, 590A, 780A
2

» Must be no corrosive or flammable gases.
* Must be no exposure to water, oil, or chemicals.
» Must be no dust, salts, or iron dust.

1,000 m or less.
With derating, usage is possible between 1,000 m and 2,000 m.

; *1
Altitude Refer to the following section for derating specifications.

I Specifications (400 V Models) (page 503)
Others Do not use the SERVOPACK in the following locations: Locations subject to static

electricity noise, strong electromagnetic/magnetic fields, or radioactivity

Applicable Standards

UL 61800-5-1, CSA C22.2 No.274, EN 50178, EN 61800-5-1, EN 55011 group 1 class
A, EN 61000-6-2, EN 61000-6-4, EN 61800-3, IEC 61508-1 to 4, IEC 61800-5-2, IEC
62061, 1ISO 13849-1, and IEC 61326-3-1

Mounting

SERVOPACK Model: SGD7S-
All Models

R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A,
7TR6A, 120A, 180A, 200A, 330A

470A, 550A, 590A, 780A

Mounting
Base-mounted

Rack-mounted

Duct-ventilated

Perfor-
mance

Speed Control Range

1:5000 (At the rated torque, the lower limit of the speed control range must not cause
the Servo MotorServo Motor to stop.)

Coefficient of Speed
Fluctuation

+0.01% of rated speed max. (for a load fluctuation of 0% to 100%)

0% of rated speed max. (for a voltage fluctuation of £+10%)

+0.1% of rated speed max. (for a temperature fluctuation of 25°C +25°C)

Torque Control Precision
(Repeatability)

+1%

Soft Start Time
Setting

0 s to 10 s (Can be set separately for acceleration and deceleration.)

I SERVOPACKS
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Continued from previous page.

ltem Specification
Encoder Divided Pulse Phase A, phase B, phase C: Line-driver output
Output Number of divided output pulses: Any setting is allowed.

Linear Servo Motor
Overheat Protection Sig-
nal Input

Number of input points: 1
Input voltage range: 0 V to +5 V

Allowable voltage range: 24 VDC +20%
Number of input points: 7
Input Input method: Sink inputs or source inputs
Sequence | Signals Inqu Slgnals: . .
Input That Can « Origin Return Deceleration Switch (/DEC)
Signals Be » External Latch 1 to 3 (/EXT 1 to 3)
Allocated » Forward Drive Prohibit (P-OT) and Reverse Drive Prohibit (N-OT)
« Forward External Torque Limit (/P-CL) and Reverse External Torque Limit (/N-CL)
« Polarity Detection (/P-DET)
A signal can be allocated and the positive and negative logic can be changed.
/0 Signals Fixed Allowable voltage range: 5 VDC to 30 VDC
Outout Number of output points: 1
P Output signal: Servo Alarm (ALM)
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 3
(A photocoupler output (isolated) is used.)
Output Signals:
Sequence + Positioning Completion (/COIN)
Output Output Sig- | « Speed Coincidence Detection (/V-CMP)
Signals nals That - Rotation Detection (/TGON)
Can Be + Servo Ready Output (/S-RDY)
Allocated « Torque Limit Detection (/CLT)
» Speed Limit Detection (/VLT)
 Brake (/BK)
» Warning Output (/WARN)
* Near Output (/NEAR)
A signal can be allocated and the positive and negative logic can be changed.
Interfaces Digital Operator (JUSP-OPO05A-1-E) and personal computer (with SigmaWin+)
1:N
RS-422A. Communi- Up to N = 15 stations possible for RS-422A port
Communi- )
) cations
cations Ao
- (CN3) Xis
Communl Address Set with parameters.
cations .
Setting
USB Com- | Interface Personal computer (with SigmaWin+)
munica- Communi-
tions cations Conforms to USB2.0 standard (12 Mbps).
(CN7) Standard

Displays/Indicators

CHARGE, PWR, and COM indicators, and one-digit seven-segment display
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Continued from previous page.

Iltem

Specification

Applicable Communica-
tions Standards

IEC 61158 Type 12, IEC 61800-7 CiA402 Drive Profile

Physical Layer

100BASE-TX (IEEE 802.3)

Communications
Connectors

CNG6A (RJ45): EtherCAT signal input connector
CN6B (RJ45): EtherCAT signal output connector

Cable

Category 5, 4 shielded twisted pairs
* The cable is automatically detected with AUTO MDIX.

Sync Manager

SMO: Mailbox output, SM1: Mailbox input, SM2: Process data output, and SM3: Pro-
cess data input

EtherCAT
Communi-

FMMU

FMMU 0: Mapped in process data output (RxPDO) area.
FMMU 1: Mapped in process data input (TxPDO) area.
FMMU 2: Mapped to mailbox status.

cations

EtherCAT Commands
(Data Link Layer)

APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW, and
FRMW (APRW, FPRW, BRW, and LRW commands are not supported.)

Process Data

Assignments can be changed with PDO mapping.

Mailbox (CoE)

Emergency messages, SDO requests, SDO responses, and SDO information
(TxPDO/RxPDO and remote TxPDO/RxPDO are not supported.)

Distributed Clocks

Free-Run Mode and DC Mode (Can be switched.)
Applicable DC cycles: 125 ps to 4 ms in 125-ps increments

Slave Information
Interface

256 bytes (read-only)

Indicators

EtherCAT communications in progress: Link/Activity x 2
EtherCAT communications status: RUN x 1
EtherCAT error status: ERR x 1

CiA402 Drive Profile

* Homing Mode

« Profile Position Mode

« Interpolated Position Mode

« Profile Velocity Mode

« Profile Torque Mode

» Cyclic Synchronous Position Mode
« Cyclic Synchronous Velocity Mode
« Cyclic Synchronous Torque Mode
» Touch Probe Function

« Torque Limit Function

Analog Monitor (CN5)

Number of points: 2

Output voltage range: +10 VDC (effective linearity range: +8 V)
Resolution: 16 bits

Accuracy: £20 mV (Typ)

Maximum output current: £10 mA

Settling time (£1%): 1.2 ms (Typ)

Dynamic Brake (DB)

Activated when a servo alarm or overtravel (OT) occurs, or when the power supply to
the main circuit or servo is OFF.

Regenerative Processing

Built-in (An external resistor must be connected to the SGD7S-470A to -780A.)
IZ Built-In Regenerative Resistor (page 615)

Overtravel (OT) Prevention

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for the P-
OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Protective Fun

ctions

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Utility Functions

Gain adjustment, alarm history, jogging, origin search, etc.

Inputs

/HWBB1 and /HWBB2: Base block signals for Power Modules

Safety

Output

EDM1: Monitors the status of built-in safety circuit (fixed output).

Functions

Applicable Standards"?

1ISO13849-1 PLe (Category 3), IEC61508 SIL3

Option Module

Fully-Closed Modules and Safety Modules
Note: You cannot use a Fully-Closed Module and a Safety Module together.

I SERVOPACKS
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*1. If you combine a X-7-Series SERVOPACK with a Z-V-Series Option Module, the following 2-V-Series SERVOPACKs
specifications must be used: a surrounding air temperature of 0°C to 55°C and an altitude of 1,000 m max. Also, the
applicable range cannot be increased by derating.

*2. The coefficient of speed fluctuation for load fluctuation is defined as follows:

No-load motor speed - Total-load motor speed
Rated motor speed

Coefficient of speed fluctuation = x 100%

*3. Always perform risk assessment for the system and confirm that the safety requirements are met.
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Specifications (400 V Models)

Item

Specification

Drive Method

IGBT-based PWM control, sine wave current drive

With Rotary
Servo Motor

Serial encoder: 24 bits (incremental encoder/absolute encoder)

 Absolute linear encoder (The signal resolution depends on the absolute linear

Feedback . .
With Linear encoder.)
Servo Motor * Incremental linear encoder (The signal resolution depends on the incremental lin-
ear encoder or Serial Converter Unit.)
-5°C to 55°C (60°C with derating)
Surrounding Air However the range for the SGD7S-370D is -5°C to 40°C
Temperature™ Refer to the following section for derating specifications.
I Specifications (400 V Models) (page 503)
Storage Temperature -20°C to 85°C
Surr(')u'ndlng Alr 95% relative humidity max. (with no freezing or condensation)
Humidity
Storage Humidity 95% relative humidity max. (with no freezing or condensation)
Vibration Resistance 4.9 m/s?
Environmen- | Shock Resistance 19.6 m/s?
tal Conditions | Degree of Protection IP10
2

Pollution Degree

» Must be no corrosive or flammable gases.
* Must be no exposure to water, oil, or chemicals.
* Must be no dust, salts, or iron dust.

1,000 m or less.
With derating, usage is possible between 1,000 m and 2,000 m.

. *q
Altitude Refer to the following section for derating specifications.
Iz Specifications (400 V Models) (page 503)
Others Do not use the SERVOPACK in the following locations: Locations subject to static

electricity noise, strong electromagnetic/magnetic fields, or radioactivity

Applicable Standards

UL 61800-5-1, CSA C22.2 No.274, EN 50178, EN 61800-5-1, EN 55011 group 1
class A, EN 61000-6-2, EN 61000-6-4, EN 61800-3, IEC 61508-1 to 4, IEC 61800-5-
2, IEC 62061, ISO 13849-1, and IEC 61326-3-1

Mounting Base-mounted
Speed Control Range l;f:l()s(;otr(étér;vf:\igt?rr?:;Ots3 lower limit of the speed control range must not
- +0.01% of rated speed max. (for a load fluctuation of 0% to 100%)
gﬁ;ﬁgﬁg:‘gf Speed 0% of rated speed max. (for a voltage fluctuation of +10%)
Performance +0.1% of rated speed max. (for a temperature fluctuation of 25°C +25°C)

Torque Control Precision
(Repeatability)

+1%

Soft Start Time
Setting

0 s to 10 s (Can be set separately for acceleration and deceleration.)
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503



504

SERVOPACKSs

3-7S Single-axis EtherCAT Communications Reference SERVOPACKs

Continued from previous page.

Iltem

Specification

Encoder Divided Pulse

Output

Phase A, phase B, phase C: Line-driver output
Number of divided output pulses: Any setting is allowed.

Linear Servo Motor Over-
heat Protection Signal

Number of input points: 1
Input voltage range: 0 Vto +5 V

Input
Allowable voltage range: 24 VDC +20%
Number of input points: 7
Input method: Sink inputs or source inputs
Input Signals:
Se Input Sig- | « P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) signals
quence )
Input nals That | « /Probe1 (Probe 1 Latch Input) signal
Signals Can Be » /Probe2 (Probe 2 Latch Input) signal
Allocated | « /Home (Home Switch Input) signal
« /P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit)
signals
« /SI0 and /SI3 (General-Purpose Input) signals
A signal can be allocated and the positive and negative logic can be changed.
Fixed Out- Allowable voltage range: 5VDC to 30 VDC
Number of output points: 1
I/0 Signals put Output signal: Servo Alarm (ALM)
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 5
(A photocoupler output (isolated) is used.)
Output Signals:
» /COIN (Positioning Completion) signal
» /V-CMP (Speed Coincidence Detection) signal
Sequence » /TGON (Rotation Detection) signal
Output Sig- Output + /S-RDY (Servo Ready) signal
nals Signals « ICLT (Torque Limit Detection) signal
That Can | « /VLT (Speed Limit Detection) signal
Be Allo- - /BK (Brake) signal
cated + /WARN (Warning) signal
* INEAR (Near) signal
+ /ZONEO (ZONE Signal 1 Output) signal
» /ZONE1 (ZONE Signal 2 Output) signal
» /ZONE2 (ZONE Signal 3 Output) signal
+ /ZONES3 (ZONE Signal 4 Output) signal
» /InZONE (nZONE output) signal
A signal can be allocated and the positive and negative logic can be changed.
Interfaces | Digital Operator (JUSP-OP05A-1-E)
1:N Com-
RS_422A. munica- Up to N = 15 stations possible for RS-422A port
Communi- .
. tions
cations -
(CN3) Axis
Communica- Address Set with parameters.
tions Setting
Interface Personal Computer (with SigmaWin+)
USB Com- The software version of the SigmaWin+ must be version 7.11 or higher.
munications | Communi-
(CN7) cations Conforms to USB2.0 standard (12 Mbps).
Standard

Displays/Indicators

CHARGE, PWR, RUN, ERR, and L/A (A and B) indicators, and one-digit seven-seg-
ment display

Switches

EtherCAT Communications Setting

EtherCAT secondary address (S1 and S2), 16 positions
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Continued from previous page.

ltem Specification

Applicable Communica-

tions Standards IEC 61158 Type 12, IEC 61800-7 CiA402 Drive Profile

Physical Layer 03100BASE-TX (IEEE 802.3)

Communications Con- CNGBA (RJ45): EtherCAT signal input connector
nectors CN6B (RJ45): EtherCAT signal output connector
Cable Category 5, 4 shielded twisted pairs

* The cable is automatically detected with AUTO MDIX.

SMO: Mailbox output, SM1: Mailbox input, SM2: Process data output, and SM3: Pro-
cess data input

FMMU 0: Mapped in process data output (RxPDO) area.

Sync Manager

EtherCAT FMMU FMMU 1: Mapped in process data input (TxPDO) area.

Communica- FMMU 2: Mapped to mailbox status

tions EtherCAT Commands APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW, and FRMW (APRW,
(Data Link Layer) FPRW, BRW, and LRW commands are not supported.)
Process Data Assignments can be changed with PDO mapping

Emergency messages, SDO requests, SDO responses, and SDO information
(TxPDO/RxPDO and remote TxPDO/RxPDO are not supported.)

Free-Run Mode and DC Mode (Can be switched.)
Applicable DC cycles: 125 s to 4 ms in 125-s increments

Mailbox (CoE)

Distributed Clocks

Slave Information Inter-

face 256 bytes (read-only)

EtherCAT communications in progress: Link/Activity x 2
Indicators EtherCAT communications status: RUN x 1
EtherCAT error status: ERR x 1

* Homing Mode

Profile Position Mode

Interpolated Position Mode

Profile Velocity Mode

Profile Torque Mode

Cyclic Synchronous Position Mode
Cyclic Synchronous Velocity Mode
Cyclic Synchronous Torque Mode
Touch Probe Function

Torque Limit Function

I SERVOPACKS

CiA402 Drive Profile

Number of points: 2

Output voltage range: +10 VDC (effective linearity range: +8 V)
Resolution: 16 bits

Accuracy: £20 mV (Typ)

Maximum output current: £10 mA

Settling time (£1%): 1.2 ms (Typ)

Analog Monitor (CN5)

Activated when a servo alarm or overtravel (OT) occurs, or when the power supply

Dynamic Brake (DB) to the main circuit or servo is OFF.

Built-in

R tive P i
egenerative Frocessing IIZ Built-In Regenerative Resistor (page 615)

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for the P-

Overtravel (OT) Prevention OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Protective Functions Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.
Utility Functions Gain adjustment, alarm history, jogging, origin search, etc.
Inputs /HWBB1 and /HWBB2: Base block signals for Power Modules
Safety Func- | Output EDM1: Monitors the status of built-in safety circuit (fixed output).
fions 2?;:5:2;3 ISO13849-1 PLe (Category 3), [EC61508 SIL3
Option Module Fully-Closed Modules
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*1. If you combine a 2-7-Series SERVOPACK with a 2-V-Series Option Module, the surrounding air temperature of 0°C to
55°C and an altitude of 1,000 m max. must be used. Also, the applicable range cannot be increased by derating.

*2. The coefficient of speed fluctuation for load fluctuation is defined as follows:

No-load motor speed - Total-load motor speed

[0
Rated motor speed x 100%

Coefficient of speed fluctuation =

*3. Always perform risk assessment for the system and confirm that the safety requirements are met.
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Derating Specifications

If you use the SERVOPACK at a surrounding air temperature of 55°C to 60°C or at an altitude of 1,000 m
to 2,000 m, you must apply the derating rates given in the following graphs.

€ SGD7S-R70A, -R90A, -1R6A, and -2R8A
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€ SGD7S-3R8A, -5R5A, -7R6A, -120A, -180A, -200A, -330A, -470A, -550A, -590A,
and -780A
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