SG DB servo Am plifiel' - All Digital for Speed, Torque & Position

Control

- With Incremental / Absolute Encoder

Design Features
1.

2.
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Improved Performance
e Stability
Increased 2 to 3 times.
e Positioning settling time
Shortened to 1/2 to 1/3.

e Speed loop frequency characteristics
Enhanced to 2 to 3 times.

e Servo rigidity
Enhanced 2 to 3 times.
Easy Operation

For Additional Information Page(s)
SGDB Ratings & Specifications 129-130
SGDB Dimensions 131 - 137
SGDB Internal Connections 138 - 140
SGMG Sigma Servo System 79-108
SGMS Sigma Serve System 109 - 116

e All-in-one model (speed, torque and position control)
All-in-one model, yet common to incremental and absolute encoders.

¢ PC monitoring function

Can be found in standard applications.

¢ Auto-tuning function

Included in its specifications.

e Multi-axis communication

Also instalied as standard specification. One personal computer can communicate with
14 (max) SGDB models by parameter setting.

Both are separated.

Main circuit and control circuit

Speed command power supply output

+12V / £30mAis included as standard specification.
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SGDB Sigma Servo Amplifier

SGDB -0O0 AD O
| a L

Sigma Series — T —
SGDB Servo
Amplifier
Rated Output
Applicable Motor Series
Type.| - Capacity - - o
AR Hho kW(HP) ;‘f .G, Standard SGMG (1500 rpm)
05 0.5 (0.67) Note: Amplifiers are also compatible with
10 10(13) SGMS, SGM and SGMP motors via digital
- field parameter adjustment.
15 15(2.0)
20 | 20027 Model
30 3.0(4.0) [ Dj : Speed, Torque and
a2 4.4 (5.9) Position Control
60 6.0(8.0) Power Supply
75 7.5(10) T 200V
1A 11.0 (15) - _
LV 200V optional C€



SGDB Amplifier Ratings and Specifications

Main Circuit ™1 Three-phase 200 to 230 VAC +10% to -15%, 50/60 Hz
Input Power Supply
Control Circuit *! Single-phase 200 to 230 VAC +10% to -15%, 50/60 Hz
Control Mode Three-phase, full-wave rectification IGBT PWM (sine-wave driven)
§ Feedback fncremental encoder, absolute encoder
8 .
5 Ambient/Storage Temp. "2 0t0 55°C/-20to 85°C
(=8
E Location | Ambient/Storage Humidity 90% or less (no-condensing)
323
- Vibration/Shock Resistance 4.9m/s%/19.6m/s?
Structure Base mounted {duct ventilation available as cption} and fiat mount type
Approx. mass 03 to 15: 4.0kg (9 Ibs), 20 to 30: 5.0kg (11 Ibs)
441050 8kg (181bs), 60 to 75: 15.5kg (33 Ibs), 1A: 23kg (51 Ibs)
Speed Control Range 1:5000 (Provided that the lower limit of the speed control range does not cause the motor
to stop when the rated torque load is applied)
Load Regulation 0% to 100%: 0.01% max. (at rated speed)
3
. Voltage Regulati Rated voltage +£10% : 0% ol d
g Speed Regulation 9 bltage Regulation ated voltage + o (at rated speed)
£ Temperature 25 £ 25°C ; 0.1% max. {at rated speed)
o Regutation
Frequency Characteristics 250Hz {at J) = )
_qg, Accel/Decel Time Setting 0to 10s
g Reference Voltage £6VDC (variable setting range: +2 to +t0VDC) at rated speed (forward rotation with posi-
5 tive reference)
g_ Speed Reference Input impedance Approx. 30k
]
?g Circuit Time Constant | Approx. 47us
@ _ Reference Voltage ™ =1 to =10V at rated speed (forward rotation with positive referance)
[1:]
2 | Torque Reference Input Impedance Approx. 30kE2
E‘ Circuit Time Constant | Approx. 47ps 28
Built-in Reference Power Supply 12V, £30mA [ ]
Rotation Direction Uses P control signal
Contact Speed Selection
Reference Speed Selection Forward/reverse rotation current control signals are used (1st to 3rd speed setection).
When both signals are OFF, the motor stops or enters another control mode.
Q Bias Setting 0 to 450 rpm (setting resolution: 1 rpm)
=
E Feed-forward Compensation 0 to 100% (setting resolution: 1%)
§ a Position Complate Width Setting 0 to 250 reference units (setting resolution: 1 reference unit)
=
E Type SIGN + PULSE train, 90° phase difference 2-phase pulse (phase A + phase B), or CCW +
§ CW puise train
§ & Referencs Signal Pulse Buffer Line driver {+5V level}, open collector (+5V or +12V level)
k<] <)
;%_’ ‘; Pulse Frequency Max. 4501200 kpps (line driver/open collector)
[=8
£
Control Signal CLEAR {input pulse form identical to reference pulse)
Built-in Open Collector Power Supply ™ +12V (With built-in 1K< resistor)
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Ratings and Specifications (cont’d)

Output Form Phases A, Band C: Line driver output
Phase S: Line driver output (Only when 12-bit absolute encoder is used)

Position Qutput
Frequency Dividing {16to N) /N (N: Number of encoder pulses)

Ratio

Sequence Input Servo ON, P contral {or forward/reverse rotation in contact input speed confrol mode),
farward rotation prohibited {P-OT), reverse rotation prohibited (N-OT), alam reset, for-
ward rotation current limit and reverse rotation current limit {or contact input speed can-
trol)

!0 Signals

Servo alarm, 3-bit alarm codes

Sequence Output Any 3 of those signals Positioning complete (speed coincidence), TGON, servo ready, current fimit, brake

release, overload detected

Analog Monitor Output Any 2 of those signais Speed: 2¥H000 rpm or 1V/1000 rpm
Torque: 2Virated torque
Error: 0.05V/reference unit or 0.05 V100 reference units

Dynamic Brake (DB) Activated at main power OFF, servo alarm, servo QFF or overtravel

Regenerative Processing Incorporated. For 60 to 1A types, extemal regenerative resistor must be mounted.

Overiravel (OT) Prevention Motor is stopped by dynamic brake, decelerates to a stop, or coasts to a stop when P-
OT or N-OT is activated.

Protection Overcurrent, overload, regenerative eror, main circuit voltage error, heat sink overheat,
power open phase, overflow, overspeed, encoder error, encoder disconnected, overrun,
CPU error, parameter error.

LED Display POWER, ALARM, CHARGE

Analog Monitor (SCN}) Same analog monitor signat as 1CN is available.

Interface Digital Operator {mount type or hand type)
R$422A port such as person computer (R8232C port can be used if some conditions
are met}.

Built-in Functions

1 : N Communication N can be up to 14 when RS422A port is used.

Communication
Axis Address Setting® | Hexadecimal rotary switch (18W)
1:1; N communication, 0 : 1: 1 communication

Funclions Status display, user constant setting, manitor display, alarm traceback dispiay, jogging,
w autotuning, ete.

8y Others Zero-clamp, reverse rotation connection

"1 The power voltage must not exceed 230V + 10% (253V). Ifitis likely that it will exceed this limit, use a stepdown transformer.

*2  The ambient temperature must be within the specified range. Even if the Servo Amplifier is inslalled in a box, the temperature
insice the box must not exceed the range.

*3  Speed regulation can be calculated using the following formula:

(no-load motor speed - full-load motor speed)xmo%)

(Speed regulation = rated meotor speed

Under actual operating conditions, voltage or temperature fluctuation causes drift to the amplifier or changes the operating
resistance, resulting in the motor speed being changed. The percentage of the motor speed change to the rated motor speed it
called “speed regulation”.

*4  Forward rotation is defined as the clockwise rotation when viewed from the motor on the opposite side of the load. (Itis the
counterclockwise rotation when viewed from the load or shaft).

*5  Buili-in open collector power supply is not electrically isolated from the control circuit inside the Servo Amplifier.

*6 For 1 : 1 communication, set the rotary switch to “0".
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| DB Sigma Servo Amplific

Dlmenswns in mches (mm)
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S5GDB Sigma Servo Amplitier

(2) SGDB-20 to 30ADO
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>GDB Sigma Servo Amplitiey

(3) SGDB-44 to 50ADO
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SGDB Sigma Servo Amplifier

(4) SGDB-60 to 75A
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(5) SGDB-1AADO

>GDB Sigma Servo Amplifiey
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Symbols

- Connectoron” |-
| serio Amplifier Side |

s Note .~ 7

1CN | 10250-52A2JL

5CN_ 170220-52A00L Manufactured by 3M

3CN {17JE-13090-37 (D2B) |Manufactured by Daiichi
Denshi Kogyo K.K.

5CN |DF11-4DP-2DSA Manufactured by Hirose

Denki
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SGDB Sigma Servo Amplitier

» Type JUSP-RA04
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5DB Sigma Servo Amplificy

For Optional C€ products (motors with 30VDC/brake)

" Tvoe ; E "Rated - S| T v -Read Connection T e
e input Power Supply - Output Power: Supply S Input Snde = Output Slde
50/60Hz
LPSE-SHO1 200VAC Yellow, White
(180 to 230VAC) Red (+)
20 vVDC
50/60Hz Black (-)
LPDE-1HOA AC100VAC Biue, White
(90 to 120VAC)

(Note} 1. insulation Resistance: 100MQ or more at 500V Megger.
2. Withstand Voltage: 1500VAC for a minute or 1800VAC for a second.
3. Operating Voltage: 90VDC Max. 1ADC.
4. Ambient Temperature: Max. 80°C.

MTG Holg 0.12 (2-8°3 ) < Circuit Diagram >
0.2 {'5.5) Spot Facing. Deep 0.16 (4
| ('5.9) Spot Facing. Deep 0.16 (4 LPSE-2H01 |
—— —| . | J —eo— {Input Side}) rr— 1 (Qutput Side)
——@——@— — Yellow }——bt o {+) Red
= I[ —= (200 VAC) | L £ # I
I H White 7 {~) Black
(M) o4 L1230 g
97408 | 20(50) NPRLEEN L
T et T o EF -
o : R i (Input Side) r—LFEE J—HD—I—1 (Output Side)
£ 222 o Yellow b § (+) peg
- T 1) ! {100 VAC) | # <:>l ?
o1 s | , White 1 (=) Black
312 03) j I —_————
Lead (AWG18) =
Name Plate

Lead (AWG18)
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Internal Connection Diagram

« 2.0kW to 3.0kW (2.7 to 4.0HP)
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Home Fite

Speed Reference input
vl to 1200r min

Torgue Referencs Input .L"rLE‘EEnI
{1V 0 HOVRated Torque) -, P

Servo OH £Ry ON I
P Control for 2Ry DN

Reversa Drwd Bisabied for B-LS Opsn
Forwad Drive Disgbled for P-LS Gpen
Mamy Resl for 3Ry 06

Beverst Curcent Sontrol ON for 68y OH
Forward Cyrram Canirol O for 7y is ON

Fower Supply ter Spesd and ) .

Torque Reference o g_'r

{Max Outpit Curent 30MADC) {ame G .
o

Positionieg %5 PuULS 17
Relereace Aphasel %iP'PHLS 3

SIGk SIGN 1
aow 1:3 [Eéiél '
B phase e

o SR

{¥ote 3) Back-up Babery
2819 4.5V

{Muke 3) SEN Signal lnpul

+24V

= on
HG For Fower Supply Switching
QFF SUP Attach surge suppressor to
MG magnetic contattor and relays
2 { Hgerarsuca Rasisincs
R ] WIS eyt e T T L s
MC | ",; 2 ISR § : Mﬂ
i e
g " ‘
S £, ;
e =
SG0B E -
it Amplifier oo
X £ntexter
o i
3 = o)
NI
i Corrachy lommla and of
N b T
b
5
;]
. i Torque Moritoy
vt {5 FTROM Yovraon )
P sg [

291000 rpm or
11000 1pm

VT G-M (S;)eed Monitor )

FHavwran (gt

T

Note: 1 ¥ : Twisted pair cablo.

[T R XY

T Texas Instzuments Inc.

Contrai te the shield.

Gonnector case is also connected to &G

Censtant numbar al primary filter is 47
Gonrects when using zbsolute encoder
Effective when using 12-bit abselute encoder
Type SGDB-60 to 1A needs regenarative resistance (external lype. option),

PRO

Aarm Code Output
Max. Operational Voltage: 30 VDC
Max Operatonal Surrent: 20m ADG

PG Fraguency Division Output
Ling Receiver (Made by Ti)
SN75175 or ME3486 or equivient
{Note 4)

Serial Data Qutput of the Number
of Ratatiens for Phase -5

Iine Recewer (made by TI}
SN75175 or MC3486 or equivalent

ON at Speed Coingidence

ON at Pusition’
Compiete

" TGON Output

(ON at Exceeding ths Lavel)
Servo Ready Dutput

{ON at Servo Ready}

Alarm Qutput
(OFF at Alzem)
Fhataceupler Output

Max Cperational Voitage. 30 VDC
Max. Operaticnal Current; 59m ADG
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SGDB Sigma Servo Amplitier

Internal Connection Diagram

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

- incremental Encoder @t 12mm? " 5G0B Ampliier "
5 S T e
loaBlack @ [P, 1 *oap :
f L
3 Yelow b ! 7y RO O b i
YeowBack: [P .18 0.
3 TGreen . . $214 55!
2 J GreonBiack, P, 2215
X
- % H )
s o E . ] ; § .
’ .~ o Oulput. Line: Drver ook :
; / P | SNTSALS 194NS : D e T
3 : [ 4 (mage by TI) . HEE o e
h H SNI5178
D Hoe
Voo [ VTt
o : L, ! V| jequatent
T o paw Lo
ey L T = PGOV H :
V b 5 1 !
. ' 7 =
| A ogmmt: 3.6 [
k Lo 3 R
- Lo 3 o
: % Jorange;, &g 0R T
: R T w
i ; .
Cabie
DES4068TT =

™

F’E : Twisted pai cable

"2 Mage by Texas Instruments Inc

Notes. 1

*3  Connector number changes when connecting with SGMP 154 moter
Refer o the SGMP section (P44 to 83} for detail

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

- Wi ke . AT
—— ? o y
: : 18 pg L 1y bl
: g2 Pa, 13§ -@‘; :
[ 1195 PO N
*PC KLZD h FLO
Cutput Ling Driver : I Y
[ ] o SNTSALSIGNS P HmesD
PGSV N : AN
e A P ;
B 14 £ .t 5
a 12 0N, o
; :
H 5 »
v '
121 EL BAT (B '
128 BATED ; IPE — Bartery
> DIR | :
i [User s side)
1 ol
i

03mm Cable
DESA06372 =

I Twisted parr cable.

*2 11 Made by Texas Inswuments Inc

*3  Connectar numpoer changes when connecting with SGMP-154 motar
Reler 1o the SGMP section (P44 1o 63) for detal
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