






NOTES:



Design Features
1.  Compact



2.  High Speed and Power






3.  Encoder


4.  Enclosure




5.  Application Emphasis








6.  Certified International Standards
 CE

Super High Power Rate Series
SGMM Servomotors 

For Additional Information Page(s)



Servomotor Ratings and Specifications    
µ

Ω

Applied 
Voltage 

MOTOR:           
SGMM-

Rate 
Output
W (hp)

Rated
Torque

oz • in (N • m)

Instantaneous 
Peak Torque
oz • in (N • m)

Continuous
Rated Current*

Arms

Maximum
Peak 

.Current*
Arms

Rated
Angular

Acceleration
rad/s

Rated
Power Rating

KW/s





Applied 
Voltage 

MOTOR
SGMM-

Moment of Inertia (JM)
Allowable Load 

Inertia (JL)Motor without Brake Motor with Brake

    oz • in • s  ×

(kgf • m  × )
  oz • in • s ×

(kgf • m × )
kgf Ω

oz • in • s  ×

(kg • m  × )







Speed / Torque Curves    

SGMM - A1S SGMM - A2S

·

· 

24V Servomotors



Dimensions in inches (mm)

•10W (0.013hp), 20W (0.027hp)     

       

 Connector Specifications      

Type
SGMM- L LL LM *ΦS ΦLB

Output
W

(hp)

Approx
Mass
0z (g)

Allowable 
Radial
Load
lb  (N)

Allowable 
Thrust 
Load
lb  (N) Diameter Tolerance 

*ΦS -0.0001  -0.0005
+0.000 -0.008

Φ
+0.0004  -0.0001
+0.000  -0.013

Incremental Encoder Connection Motor Connection

1 Channel A Output Blue 1 Phase U Red

2 Channel A Ouput Blue/Black 2 Phase V White

3 Channel B Output Yellow 3 Phase W Blue

4 Channel B Output Yellow/Black 4 FG (Frame Ground) Green

5 Channel C Output Green

6 Channel C Output Green/Black

7 0V (Power Supply) Grey

8 +5V (Power Supply) Red

9 FG (Frame Ground) Orange

*Φ **Φ

Φ Φ

×

Φ Φ

Φ

Φ Φ

Plug 55101-0800 (Molex Japan)

Connected to:
Socket: 54280-0600

Receptacle: 5557-04R (Molex)
Terminal: 5556T

Connected to:
Socket: 5559-04P
Terminal: 5558T

1       7

2       8

Encoder Plug

Motor Plug



•10W (0.013hp), 20W (0.027hp)             

        

 Connector Specifications      

Type
SGMM- QK L LL LM *ΦS ΦLB

Output
W

(hp)

Approx
Mass
0z (g)

Allowable 
Radial
Load
lb  (N)

Allowable 
Thrust 
Load
lb  (N) Diameter Tolerance 

*ΦS -0.0001  -0.0005
+0.000 -0.008

Φ
+0.0004  -0.0001
+0.000  -0.013

Incremental Encoder Connection Motor Connection

1 Channel A Ouput Blue 1 Phase U Red

2 Channel A Ouput Blue/Black 2 Phase V White

3 Channel B Output Yellow 3 Phase W Blue

4 Channel B Output Yellow/Black 4 FG (Frame Ground) Green

5 Channel C Output Green 5 Brake Terminal Black

6 Channel C Output Green/Black 6 Brake Terminal Black

7 0V (Power Supply) Grey

8 +5V (Power Supply) Red

9 FG (Frame Ground) Orange

*Φ **Φ

Φ Φ

×

Φ Φ

Φ

Φ Φ

Plug 55101-0800 (Molex Japan)

Connected to:
Socket: 54280-0800

Receptacle: 5557-06R (Molex)
Terminal: 5556T

Connected to:
Socket: 5559-06P
Terminal: 5558T

1       7

2       8

Encoder Plug

Motor Plug



Selecting Your SGMM Sigma Mini Servo 
System

(E)

(C)

(C)

(D)
(D)

(D)
(A)

(B)

(D)

(E)

(D)

(D)

Sigma Mini Servomotor Type
Rated Output

A1: 10W (0.013hp)
A2: 20W (0.027hp)

Power Supply
S: 24VDC 

Accessories
C:  24VDC Brake

Shaft Specifications
3: Straight Shaft with Flat Seat
2: Straight Shaft without Flat Seat

Revision Level
Encoder Specifications

3: 2048PPR Incremental Encoder

SGMM - A1 S 3 1 2  



Notes: 24VDC brakes for SGMM Sigma Mini servomotors are standard.   Contact a local source for 24VDC power supplies.
Motor power and encoder cables are factory pre-wired with approximately 12” lead length with amplifier mating connectors.
Use the tables on the following pages to specify mating connectors or pre-wired cables available in various lengths.
For technical information, request manual number SIE-S800-27 from your Yaskawa representative.

*  For more detailed SGDF amplifier specifications and dimensions, refer to page 17.

Motors Used with Incremental Encoders (3000rpm Rated Speed) Amplifier

Description
Peak 

Torque 
(oz. in.)

Rated 
Torque 
(oz. in.)

Motor Inertia 
(oz.in.s2×10-3)

Motor 
MODEL # (A)

Amplifier  MODEL #  (B)* Motor & 
Amplifier

Item Class
Analog Input

SGDF-
Digital Input

SGDF-

24VDC,

2048PPR

Incremental
Encoder

Straight Shaft without 
Flat Seat



Cable Description  (C) Motor 
Size (W) Part Number Comments Item 

Class











Connector Description  (D) Motor Size 
(W) Part Number Comments Item Class



Component  Description (E) Part Number Comments Item Class



Design Features

SGDF Sigma Mini Servo Amplifier

For Additional Information Page(s)

1. Compact


2. Quick Response (for Speed/Torque 
Control)




3. Easy Operation


4. Simple Wiring


5. Improved Environmental Resistance




6. Electronic Gear Function is Built-In
(for Position Control)




7. Sinusoidal Commutation
8. Certified International Standards

 CE

SGDF Servo Amplifier

Rated Capacity
A1 = 10W (0.013hp)
A2 = 20W (0.027hp)

SGDF -  A1  C  
Model
P = Position Control (Digital Input)
S = Speed/Torque Control (Analog Input)

Power Supply
   C: 24VDC



SGDF Amplifier Ratings and Specifications

Voltage
Servo 

Amplifier 
SGDF-

Maximum 
Applicable 

Motor 
Capacity 
W (hp)

Combined Specifications
Basic 

Specificatons
Maximum

Output Current
Arms

Rated
Output Current

Arms

Motor
Allowable Load Inertia 

JL

oz • in • s2 × 10-3

(kg • m2 × 10-4)

Motor 
Capacity 
W (hp)

Type

SGMM- Approx. Mass 
kg (lb)

24VDC A1 10 (0.013) 6.0 2.1 1.5072 (0.1064) 10 (0.013) A1 0.3 (0.66)A2 20 (0.027) 5.7 2.0 2.3232 (0.164) 20 (0.027) A2



SGDF Amplifier Ratings and Specifications      
Ba

sic
 S

pe
cif

ica
tio

ns

Power Supply 24VDC ±10% 
Control Method MOSFET-PWM
Feedback Incremental encoder 2048PPR

Lo
ca

tio
n Ambient Temperature 0 to 50°C1

Storage Temperature -20 to+85°C
Ambient/Storage Humidity 90% or less (with no-condensation)
Vibration/Shock Resistance 1G/15G

Structure Base-mounted

Pe
rfo

rm
an

ce
 

(S
pe

ed
/To

rq
ue

 C
on

tro
l) Speed Control Range2 1 : 5000

Sp
ee

d  
3

Re
gu

lat
ion Load Regulation 0% to 100%:  0.01% maximum (at rated speed)

Voltage Regulation 0% 
Temperature Regulation 25 ± 25°C : 0.1% maximum (at rated speed)

Frequency Characteristics 250Hz (at JL = JM)
Torque Control (Repeatability) ± 2.0%
Accel/Decel Time Setting 0 to 10s 

Inp
ut 

Si
gn

al
(S

pe
ed

/To
rq

ue
 C

on
tro

l)
Sp

ee
d

Re
fer

en
ce Rated Reference 

Voltage
±6VDC (forward motor rotation with positive reference) at rated speed (default setting)
(variable setting range:  ±2 to ±10VDC) at rated speed

Input Impedance Approx. 30 kΩ
Circuit Time Constant Approx. 47µs

To
rq

ue
Re

fer
en

ce Rated Reference 
Voltage

±3VDC (forward motor rotation with positive reference) at rated torque (default setting)
Variable setting range:  ±1 to ±10VDC at rated torque

Input Impedance Approx. 30 kΩ
Circuit Time Constant Approx. 47µs

Pe
rfo

rm
an

ce
(P

os
itio

n C
on

tro
l) Bias Setting 0 to 450rpm (Setting resolution:  1 rpm)

Feed Forward Compensation 0 to 100% (Setting resolution:  1%)
Position Complete Width 
Setting

0 to 250 reference units.
Reference unit:  Minimum unit of position data which moves load

Inp
ut

 S
ign

al
(P

os
itio

n 
Co

ntr
ol)

Re
fer

en
ce

 P
uls

e

Type SIGN + PULSE train, 90° phase difference, 2-phase pulse (A-phase + B phase), CCW pulse + CW pulse

Pulse Form Line driver (+5V level), open collector (+5V or +12V level)

Pulse Frequency 0 to 450 kpps

Control Signal CLEAR (input pulse form identical to reference pulse)

I/O
 S

ign
als

Position
Output

Output Form A-, B-, C-phase open collector output
Frequency Dividing 
Ratio            

Sequence Input
(2 Outputs)

Servo ON, P drive (or motor forward/reverse by zero-clamp drive reference, or contact input speed control), current limit, alarm 
reset.  Select using parameters.

Sequence Output (2 Outputs) Current limit detection (or TGON), speed coincidence, external brake interlock, servo alarm
Protective Functions Overcurrent, overload, overspeed, overrun prevention, CPU error, encoder error, overflow
Indicators Red:  Alarm; Green:  Ready
Others Zero clamp operation (position loop stop), soft start/stop, speed coincidence, brake interlock signal output,, JOG run, auto-tuning

Co
m

bin
ed

Sp
ec

ific
ati

on
s

M
oto

r Rated/Max. Motor Speed 3000/5000rpm

Applicable Encoder Incremental encoder 2048PPR

No.
N , where N = 2048 (the number of encoder pulses)    Set the value of No. using a parameter.

( )
⎝ ⎠
⎛ ⎞



Dimensions in inches (mm)



Internal Connection Diagrams   
• Internal Connections for Speed/Torque Control    

• Internal Connections for Position Control    



Internal Connection Diagram  

• Connector 2CN for Incremental Encoder Connection and 1CN Output Processing      

Blue

White/Blue

Yellow
White/Yellow
Green

White/Green

2-16       PA

2-17      /PA

2-18       PB
2-19      /PB
2-14        PC

2-15

Phase A

Phase B

Phase C

1-14                 PAO

1-15                /PAO

1-16                 PBO

1-17                /PBO
1-18                 PCO

1-19                /PCO

Black
Red

0.3mm2

Green/Yellow

0.12mm2

       /PC

2-4
2-1

2-5

2-2
2-6
2-3

2-20

1-20

1-20



PG5V
PG0V

0V

Cable
DP8409123

P

P

P

P

P

P

P:  Indicates twisted pair wires.



Internal Connection Diagram


Note:  The capacity of each output circuit is less than 30VDC and 50mA.



CN3

CN1

CN4

CN2

1

2

3

4

U

V

W

3 - 24VDC
2    GND
1

V-REF or T-REF   12
13SG

Input Power Supply
24VDC  ±10%

Speed Reference Input
Rated Speed:  ±2 to ±10V
Torque Reference Input
Rated Torque:  ±1 to ±10V

/S-ON
/P-CON
/ALMRST
/CL (set with
parameters)

5Ry OFF for Servo Alarm

ALM, /TGON,
/BK, /CLT, /V-CMP
(set with
parameters)

PG output
Line Driver

+24V              +24VIN           9

0V       1RY
                        IN1                1

                        IN2                2
             2Ry
+24V     3Ry   ALM               7
                       SG-COM        3
0V
             4Ry   OUT2              8

PAO              14

/PAO             15

PBO              16

/PBO             17

PCO              18

/PCO             19

FG                20

Phase
A

Phase
B

Phase
C {

{
{

{
{

Servo Alarm

/S-ON

ALM, /TGON

/P-CON
/ALMRST
/CL

/BK, /V-CMP
/CLT

Line Driver

Terminate the end of the
shielded cable correctly.

(supplied by user).

P:  Indicates twisted pair wires.



Internal Connection Diagram


Note:  The capacity of each output circuit is less than 30VDC and 50mA.

(supplied by user).

P:  Indicates twisted pair wires.



CN3

CN1

CN4

CN2

1

2

3

4

U

V

W

3 - 24VDC
2    GND
1

Input Power Supply
24VDC  ±10%

Reference Pulse

Error Counter Clear

/S-ON
/P-CON
/ALMRST
/CL (set with
parameters)

5Ry OFF for Servo Alarm

ALM, /TGON,
/BK, /COIN,
/CLT (set with
parameters)

PG output
Open Collector

+24V              +24VIN           9

0V       1RY
                        IN1                1

                        IN2                2
             2Ry
+24V     3Ry   ALM               7
                       SG-COM        3
0V
             4Ry   OUT2              8

PAO              11

PBO             12

PCO             10

13

FG                20

Phase
A

Phase
B

Phase
C {

{
{

{
{

Servo Alarm

/S-ON

ALM, /TGON

/P-CON
/ALMRST
/CL

/BK, /COIN
/CLT

Open Collector

 PULS            14
/PULS            15
SIGN             16
/SIGN            17
CLR               18
/CLR              19

(450kpps maximum)

Signal  (active high)

Terminate the end of the
shielded cable correctly.



Overload Characteristics



Cable Specifications and Peripheral Devices
     

Cable Specifications

• Do not bundle or run power and signal lines together in the same duct.

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

• The maximum lengths for signal lines are as follows:

 

—

                        CAUTION!



Φ Φ

Φ Φ



Peripheral Device Types and Capacities

Peripheral Device Manufacturers 







A World of Automation Solutions
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