SGDA Servo Amplifier

For Additional Information Page(s)
SGDA Ratings & Specifications | 71-72
SGDA Dimensions 73-74
SGDA Internal Connections 75-78
SGM Sigma Servo System 11-32

SGMP Sigma Servo System 33-68

Design Features

1. Compact 5. Improved Environmental Resistance
e Small sized Servo Amplifier e Servo Amplifier circuit board coated
Volume ratio approx. 1/4 that of with varnish
the conventional model. 6. Electronic Gear Function is Built-In
Compatible with incremental (for Position Control)
encoders or absolute encoder e Electrically converts encoder pulse num-
feedback. bers to “command unit equal to machine
2. Quick Response (for Speed/Torque transitional units”.
Control) e Can change users’ pulse numbers to lower
e Speed control range 1 : 5000 than 1024 or 2048.
e Frequency characteristics 250Hz 7. Certified International Standards
Positioning time is shortened. e UL, cUL Listed (File #: E147823)

3. Easy Operation
® Includes auto-tuning function, JOG
operation, various monitoring
functions (I/0 monitor, wave form
display of speed and torque, and
error messages) and PC monitor-
ing function.
4. Simple Wiring
e Simplified troublefree wiring work
Sigma Servo Amplifier and
encoder cables have been
reduced from 15 to 9 (in case of
incremental encoders).
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Model
P : Position Control (Digital input)
S . Speed (Torque) Control
(Analog Input)
Power Supply
A : 200V
B : 100V
v : 200V Optional CE
W @ 100V Optional CE
Rated Capacity

A3 : 30W(0.04HP)
A5 : 50W(0.07HP)

01 : 100W (0.13 HP)
02 : 200W(0.27 HP)
03 : 300W (For 100V only) (0.40 HP)

04 @ 400W (For 200V only) (0.54 HP)
08 : 750W (For 200V only) (1.01 HP)



iDA igma Servo Amplificy

Servo Amplifier Ratings and Specifications

- ‘Combined Specifications -~ i .
Servo Ap:ii:::ble M glContiﬁuo‘ué S QMPW T HSPGE';SG:C’"S
Vottage | Ampifler | - Molor 1} ouput - |- Output | Alowable Load Ineria ** ] “figigr |+ TTYRe | m e
SR Sy | Gument | curent | L k| apaciy [ oo ass.
(AT AT pnegtnd | W) | SO | SOMR | P
A1 | 30(0.04) 13 0.42 " 0.63(8.80) 30(0.04) | A3 -
ASC | 50{0.07) 19 0.60 0.78 (11.0) 50(0.07) | AsO
200 018 | 100{0.13) 28 0.87 1.20 (17.0) 100(043) | 010 | 01O 0901%9)
VAC 020 | 200{0.27) 8.0 20 360 (52.2) 200(0.27) | 020 | 020
MO | 400053 | 80 26 3.82 (54.1) 400(053) | 040 | 040 | 1.2(265)
0801 | 750(101) | 139 44 13.4 (189) 750(101) | 080 | 080 | 15(331)
A0 | 30(0.04) 20 063 0.63 (8.80) 30 (0.04) | A30] -
A5 | 50(007) 29 09 0.78 (11.0) 50 (0.07) | A5O - 0.9 (1.98)
ae | oo [0y |7 22 120 (17.0) 1000013 | 010 | 010
020 | 200027) | 84 27 369 (52.2) 200027 | 020 | 020 | 1.2(265)
0300 | 300(0.40) | 148 37 3.82 (54.1) 300(040) | 030 | 030 | 15(3.31)

Notes for Ratings and Specifications are on Page 72.

*1: Allowable load inertia ranges require no optional external regenerative unit. Values are 30 times the moment
of inertia for 30W (0.04HP) to 200W {0.27HP} servomotors, and 20 times for 400W (0.53HP) and 750W
{1.01HP) servommotors. If load inertias exceed these ranges, restrict the operation or use a regenerative
unit.

*2 . Supply voltage should not exceed 230V + 10% (253V) or 115V + 10% (127V). A step-down transformer is
required if the voltage should exceed these values.

*3: Use within the ambient temperature range. When enclosed in a box, the internal temperatures must not
exceed the ambient temperature range.

*4 : The lowest speed of the speed control range is the speed at which the motor does not stop under 100% load.

*5: Speed regulation is defined as follows :

No load speed - Full load speed
Rated speed

The motor speed may change due to voltage variations or amplifier drift and changes in processing
resistance due to temperature variation.

*6 : N is the number of encoder pulses.

Speed regulaton = % 100%
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SGDA Sigma Servo Amplifier

Pawer Supply Single-phase 200 to 230VAC, + 10 to -15%, 50/60 Hz Single-phase 100 to 115VAC "2, + 10 to -15%, 50/60Hz
@ [ Controf Method Single-phase, full-wave rectification IGBT-PWM {single-wave driven)
% Feedback Incremental encoder 2048 PPR, absolute encoder 1024 PPR
§ _ | Ambient Temperature 0to 55°C
& % Storage Temperature 20 tp +85°C
é S | Ambient/Storage Humidity {90% or less {with no condensation)
@ | Vibration/Shock Resistance| 0.572 G
Structure Base-mounted (book type)
=| Speed Cantrol Range 1:5000
€ [» 5| Load Regulation 0 to 100% : 0.01% max. (at rated speed)
g § 2 é Voltage Regulation 0%
E g’ & &) Temperature Regulation] 25+25°C : +0.1% max (at rated speed)
£ 5 [Frequency Characteristics | 250 Hz (at J_ = Jy)
§ Torque Control (Repeatabifity) | +2.0%
[ Accel/Decel Time Setting 0to10s
=| | Rated Reference +6VDC (positive motor rotation with positive reference) at rated speed (factory setting)
g § & | Voltage Variable setting range : +2 to +10VDC at rated torgue
= 3 |¢7 g | Input Impedance Approx. 30 k2
L= g & [Circuit Time Constant Approx. 47 {us)
El %: 3 Rated Reference +3VDC (positive motor rotation with positive reference) at rated speed (factory setting)
= ‘é’_ & | Voltage Variable setting range : +2 to +10VDC at rated torque
&\ 2 [Tnput Impedance Approx. 30 k&2
==t [Circuit Time Constant | Approx. 47 (us)
2 s Bias Setting 0 to 450rpm (Setting resolution: 1 rpm)
< § Feed Forward Compensation |0 to 100% (Setting resolution: 1%)
E .§ Position Comptete Width 0 to 250 reference units.
i E Setting Reference unit: Minimum unit of position data which moves load
=13 | Type SIGN + PULSE train $0° phase difference 2-phase pulse {A-phase + B phase), CCW pluse + CW pulse
E g fg Pulse Form Line driver (+5V level), open collector (+5V or +12V level)
LSD (3 2
% 5 | 5 | Pulse Frequency 0 to 450 kpps
= § &
| Confral Signal CLEAR (input putse form identical to reference pulse)
.. | Output Form A-, B-, C-phase line driver
Position Frequency Dividing .
o Qutput Ratio No/N N=2048, 1024 Set No. with value (16 to N) as user parameter
g%’ Sequence Input Servo ON, P drive (or mator farward/reverse by torque confrol, zero-clamp drive reference, or internal setting speed), forward run
o stop (P-OT), reverse run stop (N-OT), current limit + selection {or internal speed selection), current limit-selection (or intemal
{Seven Points) speed selection), alarm reset
Sequence Qutput (Five Points) | Current limit detection (or TGON), speed coincidence, external brake interlock, servo alamm, 3-bit alarm codes
Dynamic Brake Operated at main power OFF, serve alarm or overtravel
Externat Regenerative Unit Required when exceeding the allowable load inertia '
Overtravel Dynamic brake stop at P-OT or N-OT or deceleration stop

Protective Functions

Overcurrent, grounding, overload, overvoliage, overspeed, reference input read error, overrun prevention, origin error, CPU error,
encoder emror

Alarm and power LEDs

indicators : . . -
Programming panel is available as an option
Others Torque control, zero clamp operation {position loop stop}, soft start/stop, speed coincidence, brake interlock signal output, reverse
run connection, JOG run, auto-tuning
@ Rated/Max. Motor Speed | 3000/4500 rpm
.

Motor

Applicable Encoder

incremental encoder 2048 PPR, Absolute encoder 1024 PPR optional

*

> | Combined Specificati
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(1) SGDA-A3L to 0201 (200V, 30 to 200W), | B
SGDA- A3 to 0101 (100V, 30 to 100W); - . . =
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SGDA Sigma Servo Amplifier

 (3) SGDA-080 (200V,

74
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Approx. Mass: 3.31 Ib {1.5 kq}
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Internal Connection Diagram

Single pnase 200 to 230 VAC g 50/60Hz

or 10 50/60 Hz
Single-phase 100 10 115 VAC+10%

: R AR 6 AT £
108

PTM
‘I’) JD) - SGM/SGMP
Noise Filte o u
— 1 |np1mnr
™ = {
| _l_ ~ w
‘|' 0B ] 1
- ~ Circuit
Current
Tad Detection
= t
‘l’ ‘l’ ]De[;'-:'lion Isclator Relay
For 4O Signal
Man  Main .
Circuit  Circut For Digital Operator
OFF ON IMC
=&
MG BRY  Surge
Open at Suppressort
Servo Alarm
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SGDA Sigma Servo Amplifier

Internal Connection Diagram
“Encoder Signal (2CN) Connections

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

Incremenrtal Encoder 0.12mm’ SGDA Am |Ifler

e ST ST
= Lo o pAQ [~
= =T Blue/Black : P : “PAO i I
velow 1 PBO ; .
i d !

- : ‘(e\low.’l!lackI P: *PBO ‘: P: 5
i A Green ! : PCO ) &2
= GreeniBlack: Py g ' | P!
o i ] ! 4 ! VE
(o & Lo : AR BEETIN
i i \ . . 1
i b 5 Output Line Driver *2 P Bline Receiveh:
: B ) ' ' B
- . !0 (Made By TISNT5ALS 194M P } *
;’?i : ' 1 i ! : ] ‘:"
. s |
v i C 0 ESNIRITS B
i & oo 1 Vo B B
: - Lo : T 2

> . &t s b : P pessss
3 Gre ' : 1 5 PCOV : ¢ |ipquivalent &
b E ) 25 - E Vo b
AT : ' .2 i ; T e
03’ | : ZP T8 : :
' : 23 i Vo e
1 1 L =
Orange! | I Z

i
p! . )
2,58 ~ - L

RpsTIDsaRnAR R e o e s S peios !

Cable
39400064 =

* Connector 2CN for Absolute Encoder Connection and 1CN Output Processing

hasohe Encoder y bim SGDA Amhﬁer
- S - R M e
pAQ [ v E 3
e+ [P 7 3] '.1
PRO | L A
L R 1 :
e/ BRI < -
R C ] :
) ; « . 8
so + [Pt} 3
o F 2
. i pdne Recene:
Dol fswms L
£ 2:30utput Line Driver ::.:03486
SNTSALST194NS {1 Pequualen 3
T &
1B BT @ :
1afl T Q; JP. IS Battey
\ prsmm——

"2 Tl Made by Texas instruments inc.

*3  Phase§ signal is effectve whep using absgiute encoder
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Internal Connection Diagram
Connection Example: SGDA Servo Amp?lifier (SGDA-I0OS),

SGM Servomotor (with Incremental Encoder) and Peripheral

Devices

Singre-phase 200 1o 230 VAcW% 50/60Hz

Far 100V Application
Single-phase 100 to 115 VA@ % 50/60Hz

Noise fitter eliminates external noise

For Power Supply Switching

——— Attach surge suppressor to
magnetic cortactor and relays,
SGM/SGMP Servomotor

[ )

SGDA Amgllfer

(SGDA-LYXIS} Motor

Speed Reference Inpul

Rated Speeds 2o 10V
Torque Reference Input
Rated Torquet 110 10V
+24V
Servo ON for 1Ry ON
ov
P Control for 2Ry ON

Reverse Drive Disabled for N-L5 OPEN
Forward Drwve Disabled for P-LS OPEN
Alamm Resat for 3Ry ON

Reverse Current Cortrol ON for €Ry ON

Forward Current Comrel ON for 7Ry is ON

24V
SRy OFF for Sesvo Alarm

ust be grounged  Incrementai
lass 3 gmmrqj Encoder

Correctly terminate
end of shielded cabie.

= 1::::(}—» Forward Orive Disabled
fian E G
ﬂ;{‘;» Tevwrse Corrart Conrol OV

4Ry O for Exemal okor Beaee 08 0 OV

BRy ON for Speed Mach ON.

SRy ON for 160N

PG Output
Line Driver

Aarm Code OQutp

=t e (

Brake Interiock

Photocoupler Output
Maxmum operational voiage 30 VDX
Maximum operational curent: 50 mA

Spoed Comncidence

TooN

ametar) s excesdet

Line Drver
SniSALS194NS
{Mmanufactured by T)

Tumzd CN when the mal
Tero-speed levet (st n ¢
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SGM Servomotor(wath-lnc eﬁ | ental E | coder) and Persphera

Single-phase 200 10230 VAcm % 50/60H] Far 100V Application
15 Single-phase 100 1o 115 VR&O % 50/60H

R4, T
1MCCB Y

E—-—|Noise Filled Nose Ffter ehminates external noise

5
o
9_ For Power Supply Switching

'—Q—m 2o & Altach surge suppressor to
o o magnetic contactor and relays.

SGM/SGMP Servomalor

SGDA Ampl!ﬁer

o 1MC,, i (SGDA-IZITEZP) Yo——————1<] Motor
{ M

ed Incremental
Encoder

Correctly terminate
end of shielded cable

Reference Pulse (Max.450/kpps

Error Counter Clear Signal
{Active High)

Servo ON for 1Ry ON
ST Revarse Dme Disaoles

*r—O
P Contol for 2Ry ON 2 L?_ﬁ"g— o
- . ﬁ :{:r—b Forwara Drive Disabied

Reversa Drve Disabled for N-LS OPEN
Forward Drree Drsabled for P-LS OPEN
Alarm Reset for 3Ry ON

Reverse Currert Corrol ON for 5Ry ON

Forward Corrert Contred ON for 7Ry 15 ON
+24V

SRy DFF for Servo Alarm 1
il =E‘-— Servo Alam )
........... (P hotocoupler Output )

4Ry Off for Helding Brae ON OK ov ::::::: operauo::: et g g

= —— Brake Interiack

8Ry ON for Posim lele 1
Ry ON for Posmoning complel ) | Speed Concience

T
2]

[qui ON when the

3Ry ON for TGON

Zero-speed leval (S8t in
Cn-08) Is exceeded

——  Line Driver
Sn75ALS194NS
{mantactured by 1)

PG Qutput
Line Driver

<AL ] S

ALO2 >
Alarm Code Qut

PUE  aon

SG-AL
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