100/200V Sigma Il Servo Systems

pical Internal Connection Diagrams

0.5kW to 1.5kW, 200V Models
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100/200V Sigma Il Servo System

e 6.0kW to 7.5kW, 200V Models
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100/200V Sigma Il Servo Systems

Connection Diagram, Single-phase

Single-phase 200 to 230V, or Single-phase 100 to 115V,
(50/60Hz) (50/60Hz)

1MCCB ‘j’) J’)
Power Power Alarm

Noise filter OFF ON processing
o IMC r---

iMC SsuPN___ | Besuretoattacha surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical
encoder

Be sure to properly prepare the
end of the shielded wire.

Reference speed:
+2 to +10V/rated motor speed (set by parameter)

ALO1 |Alarm code maximum output:

Operating voltage: 30V,
ALO3 DC
Operating current: 20mApc

Torque reference:
+1 to +10V/rated motor speed (set by parameter)

ALO3

A phase]
SIGN
[ CCw ]
B phase.
Position reference CLR

PG dividing ratio output
Applicable line receiver

PBO( SN75175 or MC3486 manufac-
/PBO tured by T/, or the equivalent
Open-collector
reference
power supply

37 Amount of S-phase rotation

Used only with PSO| Serial data output
Backup battery 2.8 to 4.5V

(When using an absolute encoder).

Applicable line receiver
sG| SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

SEN signal input
(When using an absolute encoder).

Speed coincidence detection

- :'ﬁ . S o :* 2 g/-cmp+ (ON when speed coincides)
=L = Servo ON ' ICOIN+)  positioni |
Servo ON with 2Ry ON e T sh Postioning completed
= = Proportional control (P control) -
P control with 2Ry ON - (ICOIN-)  completed)
S . Forward run
= d hibited with —_>|§ ™ prohibited ¢ /T-GON+ T-GON output
orward run prohibited wi ! .
P-LS OPEN .o Reverse run v & IT-GON- (ON at levels above the setting)
3K~ = prohibited
Reverse run prohibited with Tooe g 0
N-LS OPEN ::K > Alarm reset " ¥/S-RDY+ Servo ready output o
Alarm reset with 3Ry ON oo T 30ks rpy. (ONwhen ready) QL
- - - - Forward current * = ~ =
- i 2K~ limit ON =
Forward current limit ON with 6Ry ON  $—O -- o dALM+  Servo alarm output T~ o
JRY " S o Reverse current | 32 (OFF with an alarm) )
Reverse current limit ON with &ARy ON—O . 3K = limitoN L g ALM- ) E
= ,,]' Connector shell Photocoupler maximum output: 2 o
FG Operating voltage: 30Vpc E
Connect shield to connector shell Operating current: 50mApc o
(9))]
*The time constant for the primary filter is 47ps IP: Indicates twisted wire pairs.



100/200V Sigma Il Servo System

Connection Diagram, Three-phase

Three-phase 200 to 230V,

(50/60Hz)
R S| T
1MccB t]’) é) J’)
— = Power Power Alarm
Noise filter OFF O processing

L IMC - -

:u.o—tz zj-tzj—-—o_O—-—
imMC SUPNX____ | Besuretoattach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical
0 @1 encoder

Be sure to

ground — = Be sure to properly prepare the

end of the shielded wire.
Reference speed:

+2 to +10V/rated motor speed (set by parameter)
ALOL1 |Alarm code maximum output:

Operating voltage: 30Vpc
ALOS Operating current: 20mApc

Torque reference:
+1 to +10V/rated motor speed (set by parameter)

ALO3
PULS -
[ cw ] < '
A phase AN
SIGN -
CCW ' PAO
[ B Ph659] -< IPAO | pG dividing ratio output
Position reference CLR . Applicable line receiver

PBO| SN75175 or MC3486 manufac-
IPBO| tured by T/I, or the equivalent

Open-collector
reference
power supply

. 48 Amount of S-phase rotation
Used only with km' PSO| Serial data output

Applicable line receiver
sG| SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

Speed coincidence detection

R v-cMmp+ (ON when speed coincides)
3K ~ Servo ON /COIN+) itioni
. T ' Positioning completed
Servo ON with 2Ry ON e - R (ONwhen posiioning s
=k = Proportional control (P control) ~
P control with 2Ry ON - (/COIN-)  completed)
S Forward run
Forward ibited with 3K = prohibited . -*_ /T-GON+ T-GON output
orward run prohipitea wi N i
P-LS OPEN ¢ L, Reverse run T ¥ T-GON- (ON at levels above the setting)
- . 3K .~ prohibited
Reverse run prohibited with - 29 , s dy output
N-LS OPEN SP LA t S ¥/S-RDY+ Servo ready outpu
Alarm reset with 3Ry ON _:K ! arm rese . - /S-RDY- (ON when ready)
wn Y - - - Forward current * = =
D - ) =K = limit ON
— Forward current limit ON with 6Ry ON - = - ALM+  Servo alarm output
< Sp o, Reverse current . (OFF with an alarm)
- . imi e e ALM-
o Reverse current limit ON with &ARy ON _-'l; .~ limit ON
> L]
3 = Connector shell Photocoupler maximum output:
FG Operating voltage: 30Vpc
© Connect shield to connector shell Operating current: 50mApc
=
a *The time constant for the primary filter is 47ps IP: Indicates twisted wire pairs.




100/200V Sigma Il Servo Systems

Amplifier to Encoder Connection Diagram

Connection Example

The following diagrams show the procedure for wiring a servo amplifier to an encoder.

Connecting an encoder (CN2) and output signals from the servo amplifier (CN1)

Incremental Encoders

Servo amplifier

CN1 PN
Aphase_ _ 1-33 PAO « *
Incremental encoder 3 134 /A0 | 1P : gi>_
RO B phase_ _ 135 | PBO ! ‘
- : oNg h’\rss 1 /PBO. IP J>—
c®) e L o5  Cphase . 119] pco.
D (6) 1P . & 2-6 X% Jpco 1P OI'>—
@ X ' Output line-driver ' . | Applicable line
' : SN751LS194 manufactured ' ' | receiver
' , by T/I, or the equivalent ' ' | SN75175
(1) ! . & 2-1 » PG5V ! ' | manufactured
G(2) 4 ' 2-2 ¢ ; » |by T/, or the
v ’ : 4 » PGOV ! . |equivalent
X ' v 11 Lsc oV
22AWG ' .
J e J Connector shell ‘L‘
(Shell) Shield wi Connector
liela wires J_ shell
Absolute Encoders
Absolute encoder Servo amplifier
- CN2 CN1 BN
RO _Aphasep 133 L PAO . *
Coo N A 1P ci>—
Lo 2.5 B phaseps 1:35 | PBO +
1P 26 777 1-36°L /PBO_' P, :j>—
: ! C phase~,_1-19 PCO ! !
v R 50 pco T TP ci>—
oo Sphasep, 1-19 L PSO ' |
o 1204 /PSO_, 1P J>—
R =1 > PG5V o
] ' 2-2 ; PGOV ! . |Applicable line
: ! Output line-driver ! : Lercgrl\\l/ eé'l7'\/5m3486
' ' SN751LS194NS ' . |manufactured o
[ ' manufactured by T/, ' + |by T/1, or the ()
' . or the equivalent SEN + |equivalent e
' ' : 15V =
coo 0 1,1ss Pl E g
Vo 11,56 .« L1 WV o0 <
' X 23 OVy 121 BAT(H! . )
' TP 7] =7 Batt e
' ' 2-4 1-22 L BAT(-) , | - batery >
N 1 ~ 'I m
' : (f)
P Connector shelll_'vlc\ 1-50
(Shell Shield wires 1
IP: Indicates twisted wire pairs. = Sonnector



Typical Internal Connection Diag

400V Sigma Il Servo Systems

rams

* 400V, 0.5kW to 3.0kW Models
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* 400V, 6.0W to 7.5kW Models
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(50\60Hz) é) é)
},,
:

400V Sigma Il Servo Systems
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400V Sigma Il Servo Systems

400V, 500W to 15kW Models

Three-phase 380 to 480V,

(50/60Hz)
Rl S| T
1MCCB J’) J’) $)
- - Power Power Alarm
1 Noise filter OFF ON processing
o IMC o
Q_LQ—E: 0 O——
iMC SUP \ Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.
24Vpc +15%
Be sure to \
ground —= = Be sure to properly prepare the
end of the shielded wire.
Reference speed:
+2 to +10V/rated motor speed (set by parameter)
37

ALO1 |Alarm code maximum output:

Y¥ALO3 Operating voltage: 30Vpc
Operating current: 20mApc

Torque reference:
+1 to +10V/rated torque (set by parameter)

FALO3

[PAO| pg dividing ratio output
Applicable line receiver

¥ PBO| SN75175 or MC3486 manufac-

f /PBO| tured by T/I, or the equivalent

Position reference CLR

Open-collector
reference
power supply
. Amount of S-phase rotation
Used only with g PSO| Serial data output

an absolute encoder /PSO Applicable line receiver

sg| SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input v
(When using an absolute encoder). oV
+24V 25 Speed coincidence detection
I Ry 1 1= t--=- |- v-cMmp+ (ON when speed coincides)
R B=d@iad ON . 4 | I~
Servo ON with 2Ry ON O O - - 'l; .ene :*. L 26 %qgl{ANF:r—) Pasitioning completed
2RY | .ty oo Lo
v —_— IP-CONI,41 * =t — Proportional control (P control) I R (ON when positioning is
. —0O O It I (/COIN-) completed)
P control with 2Ry ON I Forward run 7
P-LS "D_* o
o o o—P-OTlA2 ¥ 2K = prohibited s IT-GON+ T-GON output
Eoli‘g’%%gj,{} prohibited with - -- -+ Reverse run '{" T-GON (ON at levels above the setting)
| S notlas ¥ 2K = prohibited o ’
Reverse run prohibited with o I Tttt s d tout
N-LS OPEN 3Ry "Dj' e i ¥/S-RDY+ Servo ready outpu
. L5 O ALMRST A4 - .".K. :—»Alarm reset .* (ON when ready)
Alarm reset with 3Ry ON R ’[ _____ Forward current * - - f/S-RDY-
n , SRY  poas T ¥ ZE - foon
Forward current limit ON with 6Ry ON $—0O © .-t .- YALM+  Servo alarm output
7RY I —D—*' - o> Reverse current '.*. P
N-CLl46 Y =2 ' 321 B (OFF with an alarm)
Reverse current limit ON with &ARy ON®—O O )[ - -_'-K . limit ON o ALM
= l’ Connector shell Photocoupler maximum output:
FG Operating voltage: 30Vpc
Connect shield to connector shell Operating current: 50mApc
*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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400V Sigma Il Servo Systems

* 400V, 22kW to 30kW Models

Three-phase 380 to 480V, *100

(50/60Hz) -15
R S T
1MCCB 3) ‘l’) 3)
Noise filter Power Poower Be sure to attach a

N
OFF 1R surge suppressor to
55—g g AT e the excitation coil of

5o the magnetic contactor
IMC SUPN———1_—and relay.

Regenerative Resistor

Thermal
B2 [:_ Protector
W
Be sureto |
ground— &
24Vpe +10% maximum '
IO
g N~/ '
SGDH Servo Amplifier | TN ti - i i e oo
™~ Be sure to proper!
Prepane the end o
Reference speed: he shielded wire.
+2V to +10V/rated speed (set by parameter) DUGO -0 T
Torque reference: DV§ -9 .
+1 to +10V/rated torque  (set by parameter) DWo- - o5 namic |
' rake
arfams” T AN [ +24v
Position reference [ LRy ]
32 1D
ALM- ov
37 . .
+12V 38 ALO1|Alarm cot.ie maximum output:
Open-collector PL1 { ALO3 Operating voltage: 30Vpc
reference PL? 39 ALO3 Operating current: 20mApc
power supply pL3] +]
33X PAO)

#PAO| PG dividing ratio output

Yppo| Applicable line receiver
SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

v

SEN signal input
(When using an absolute encoder).

4 Amount of S-phase rotation
¥PSO| Serial data output

an absolute encoder PSOt Appli i i
pplicable line receiver

24Vpc +15% _r24av +24vja7  4.7kQ sG| SN75175 or MC3486 manufac-

1Ry /S-ONMO E :}':':&‘» Servo ON ~ tured by T/I, or the equivalent

Servo ON with 1Ry ON vl 9r? Il

. — /P-CONM1 ¥ =K = Proportional (P) control o )

P control with 2Ry ON —0 -- S(geed coincidence detection
wm P-LS p_oTla2 ¥ :.& » Forwardrun . &/V-CMP+ (ON when speed coincides)
@ Forward run prohibited with —Q_C - = ™ prohibited (JCOIN+) Positioning completed
< P-LS OPEN N-LS N-OoTl43 E}- 2L - Reverse run | ’)’C'%?"NP' (ON when positioning is
o ﬁeﬁlgrg%lrzuﬁ prohibited with _93? . Z% [ prohibited ( ) completed)

- Y ALM- " ¢ - Alarm reset

> . | S HAMRSTIAA Ty =K ¥/T-GON+ T-GON output

Alarm reset with 3Ry ON - - -« Forward current' ON at levels above the setting

SRY jp-cLias ¥ 2 - limit ON L /T-GON-
o Forward current limit ON with 6Ry ON 0 C ST ||?m|t .
= TRY N- " Sp L Neverse current. - ¥/S-RDY+ Servo ready output
;—Dh- Reverse current limit ON with 7Ry ON  ¢—0 IN-CLA6 . 3K~ limit ON ' lis.rDy. (ON when ready)
a '[= ,,]f Connector shell Photocoupler maximum output:
FG Operating voltage: 30Vpc
Connect shield to connector shell Operating current: 50mApc
*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.



400V Sigma Il Servo Systems

400V, 37kW to 55kW Models

Three-phase 380 to 480V, *100

(50/60Hz) -15
R S T
1MCCB ‘l’) $) ‘l’)
Noise filter Power Power Be sure to attach a
ON
OFF 1MC 1Ry surge suppressor to
5' —5 60— the excitation coil of UA
5o the magnetic contactor - - -
IMC SUPN———and relay.

'
Regenerative Resistor '

A (1)Servomotor  Thermal

B1 B2
380 ~ 480V v l:' Protector
ov Be sure to -
LR ground— @ . J):
L2/s ' \f ‘B
L3/T ' Opticg\l
' encoder
24V +10% maximum DC24P ;
=IO
- /1 '
SGDH Servo Amplifier N n om = m
Be sure to properl
Reference speed: repare the end o
+2V to £10V/rated speed (set by parameter) he shielded wire.
Torque reference: DUQ - O !
+1 to +10V/rated torque  (set by parameter) DVQ - © .
DWO- - O Lot
+ Dynamic .
' rake
DB24 O - O '
DBONQO- - O '
31ALM: T AN 124v
Position reference [ Ry ]
32 1D
ALM ov
37 ) ]
rALOl Alarm code maximum output:
38/ 03 Operating voltage: 30Vpc
+12v + 390 03 Operating current: 20mApc
Open-collector PL1 £
reference PL2

power supply PL3

1PAO ividing rati
Backup battery 2.8 to 4.5V . BAT (Dlp PG d.|V|d|nglrat|o ou?put
(When using an absolute encoder). TIPBAT (- o ypBO| Applicable line receiver
PBO[ SN75175 or MC3486 manufac-
SEN signal input +5\. SENL 4 .
; P sgl2 tured by T/I, or the equivalent
(When using an absolute encoder). oW -—1 YPCO
PCO,
. 41 Amount of S-phase rotation
Used only with 528 Serial data output
an absolute encoder T [ Applicable line receiver
24Vpc £15% +24V +24vja7  4.7KO sG] SN75175 or MC3486 manufac-
s oM wih 1RY ON ? ,}_ :_:; > Servo ON tured by T/I, or the equivalent
ervo wi y SLIh
E ¥ =K = Proportional (P) control o )
P control with 2Ry ON -- S(geed coincidence detection
E}' € - Forwardun ] /V-CMP+ (ON when speed coincides)
Eolt\gaé%gﬁ prohibited with - -2+ prohibited "*' ! 25;(?81/"\‘;) Positioning completed %
) N-LS N-OTM3 . 2 = Reverse run ) JCOIN-) (ON when positioning is
ﬁeﬁlgré%lrzlm prohibited with —Q_O - -_E'_ prohibited ( ) completed) :l_"
a ::K - Alarm reset .- ¥/T-GON+ T-GON =
B —O g output
Alarm reset with 3Ry ON - '_’l:( . T /T-GON- (ON at levels above the setting) % g'
Forward current limit ON with 6Ry ON  ¢$—0 C ST ﬁ,ﬁﬂ%ﬁ current O<
7RY TSN .- ¥/S-RDY+ Servo ready output
Reverse current limit ON with 7Ry ON  ¢—0 - 2K ﬁrﬁ}{ecr)s,\,e current, L/s.rpy. (ON when ready) w g
—:,J: Connector shell Photocoupler maximum output: CT)
FG Operating voltage: 30Vpc n
Connect shield to connector shell Operating current: 50mApc
*The time constant for the primary filter is 47ps IP: Indicates twisted wire pairs.

10



400V Sigma Il Servo Systems

Amplifier to Encoder Connection Diagram

Connection Example

The following diagrams show the procedure for wiring a servo amplifier to an encoder.

Connecting an encoder (CN2) and output signals from the servo amplifier (CN1)

Incremental Encoders

Servo amplifier

CN1 -

2
®
=
<
o
>
3
=2
=
®
=
2}

Aphase 1-33 PAO .~
______ - 5
Incremental encoder i 1347 [PAO ;1 : J>—
RO B phase _ N, 135 PBO .
co ong 2 NS T AT Ll ﬁ|'>_
6] (I Los Cphase . 119] pco.
D (6) L 1P 2-6 {’\1-20 /PCO ' IP J>—
@ X ' Output line-driver X . | Applicable line
' ! SN751LS194 manufactured \ ' | receiver
! ) by T/1, or the equivalent ' ' | SN75175
(1) ! . 2-1 > ! ! | manufactured
G (2) 4 ] 2.2 ¢ PG5V ' . |by T/, or the
v ' T 5 » PGOV ' . | equivalent
coo v 11 Lsc ov
22AWG ' ,
J o Connector shell ‘L‘
(Shell) Shield wi Connector
ield wires 1| shal

Absolute Encoders
Absolute encoder

Servo amplifier
CN2 CN1

Aphaseps 133 | PAO
N, TR

C Qhase 1-19 PCO '

2-5 B phase, 1-35 PBO !
26 o 1361, /PBO " P . 4>—

1-20 ] /PCO_: [P

S phasen, 1-19 | PSO !

""" 1-20°0 /PSO , P ¢ 4>—

2-1 o . T
' 2-2 > Eggg ' » |Applicable line
' Output line-driver ' X gercgll\\llegl%cm%
' SN751LS194NS ! , |manufactured
: manufactured by T/I, : « |by T/I, or the
. or the equivalent 12 |l sen + [equivalent
: — L\ 45V
' T 10]sc IP .
' A RN
. 23 OVy 121 BAT(H)! .
: Y24 1:22] Aty + 1P V] - Battery

(Connector shell|_TL\ 1-50

],

(Shell

Shield wires

L

= Connector

IP: Indicates twisted wire pairs. shell
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