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This manual covers the products of the £ Series SGME/SGDE, which
feature superior functions and pedormance. This manual was designed to
provide comprehensible information for users who are about 1o use a servo
for the first time as well as for users who already have experience in using
servos. This manual enables users to undarstand how to design, install,
operate, and maintain a servo system. Keep this manual in a convenient
location and retar to it whenaver necessary in operating and maintaining the
senvo system.

General Precautions

» Some drawings in this manual are shown with the protective cover o shields removed, in order o |
describe the detail with mors clanty, Make puire all covers and shields wre répiaced before operat-
ing thiz prodiggt

s Some drowings m this manual gre shown as typical sxample and may differ from the shipped
product:

» This manual may be modified when necessary becavse ofimpeovement of the product, modifica-
ticn ar changes in specificatons,
Such modification s mhidde & & reviston by renewing tha manoal Mo:

* Toorder a copy of thes manual, if your copy has been damaged or lost, contoct your YASKAWA
representative isted on the last page stating the manual No, o0 the front cover,

* YASKAWA iz not responsible for sccidents ar demiges dee 10 any modification of the product
miado by the user since that will void our guaraniee




NOTES FOR SAFE OPERATION

]
i k1

Hezd this manual theroughly before installation, dperation, maintesance or inspection of the
AC Servo Drivea. In thisa manuak, the NOTES FOR SAFE OPERATION are claseified as
"WARNING® ar *“CAUTION.

A WARNING

Indirates a potentially hazardous situation which, if not svoided, could result in death or seri-
ous personal injury.

A CAUTION

Indicates a potentially hozardous situation which, if not avoided, may result in minor or mod-
erate personal ingury and/or damage to the cquipment.

In some instances, items described in | A& CAUTION | may also result in & sericus secident. In
either case, follow thess impartant items.




A WARNING

(WIRING)
- Grounding musl bé in accordance with the pational code and consistent

with sound local practices,
Failure (o observe this warning may lead to electric shock or fire,

(OPERATION)

- Never touch any rotating motor parts or machine movable part during
operation,
Fatlure to observe this warning may result in personal injury.

(INSPECTION AND MAINTENANCE)

- Be sure to turn OFF power before inspection or maintenance.
Otherwise, electric shock may result

« Never open the terminal coverwhile power is ON, and never turn ON pow-
ar when the terminal cover is open,
Otherwise. electnc shock may result,

- After tuming OFF power, wail at least five minutes before servicing the
product.
Otherwise, residual eleciric charpes may result in eleciric shock.

A CAUTION

(RECEIVING)
- Use the specified combination of SERVOMOTOR and SERVOPACK.

Failure to observe this caution may lead to fire or failure,

(INSTALLATION)

- Never use the equipment where it may be exposed o splashes of water,
corrosive or flammable gases, or near flammable materials.
Failure to observe this caution may lead to electric shock or fire




/A CAUTION

(WIRING)
| - Do not connact three—phase powar supply to output terminals &0 &) and
W
Failure to observe this caution may lead to personal injury or fire.
- Securely tighten screws on the power supply and motor output tarminals.
Failure 1o observe this caution can resull in a fire.

- Never change wiring while power is ON.
Fuilure to observe this cautjon may resull in electrie shock or personal injury,

- When terminais P and N are connected in parallel, always turn ON the
power supply to all axes at the same time.
Failure o observe this caution may lead to fire or failure,

(OPERATION)

+ Te avoid inadverent accidents, run the SEBVOMOTOR only in test run
(without load).
Falure to observe this caution may result in personal injury,

 Belore starting operafion with a load connected, set up user constants
suitable for the machine.

Starting operation without setting up user constants may Iead to overrun failure,

- Before starting operation with a load connecled, make sure emergency-
stop proceduras are in place,

Failure 1o observe this coution may result in personal injury.

- During operation, do not touch the heat sink.
Failure 1o observe this caution may result in burns.

(INSPECTION AND MAINTENANCE)
« Do not disassemble the SERVOMOTOR.
Failure to observe this caution may resull in electric shock or personal injury.

|« Never change winng while power is ON.
Failure to observe this caution may result in electric shock or personal injury.




Manual Contents
This manugl provides Z-Sanes users with information on the fallowing:
# Chacking the product on dedivenyand basic-applications of the serid.
= Spno appllcations,

» Spiocting an appropriate servo for your needs and placing an order,

= [nEpaction and maintenance,

Manual Structure

All chagters inthis manual are classifiad iIntoone ormone of ihree areas accmrding o theircontenis: A, B, and
C. Raterig the epphoable chaplers for the information you require.

A: Chaptars explainng how 1o satect a servo! For users who wish 1o gain & basic understanding of
£ Beries products or who need'fo select an appropriate senvo.

B: Chapters explaning how 1o design a sarvo system: For users who-ane-about to design, mstall, and
opesals a Y-Seras Servo Caontrol System.

C: Chapters explaining maintenance: Far users who are going o maintain and troubleshoot L-Series

products,

Chapter Tithe Page Area

CHAPTER 1 Basic Uses of L-series Products . ... ..., . .ccovooeniines T Ry o B
Deseribes steps 1o/ take when product k= recaled, plus basic
wiring and application methads.

CHAPTER 2 Applications of T-series Produets ... ... oo, T e B
Dascribes the effective usage of I-Senas lealurss according 1o
application.

CHAPTER 3 Using the Digital Operstor .. ... ... .. 0o eiecmicnoeoan T3, B

Dezcribes oparating procedures for L-Saries sevos, furming
featuras OM and OFF, satling conlrol constants, ato.

CHAPTER 4 Servo Selection and Data Bheets ... ...... wsriad IR o 454 o AB

Describes selaction methods lor £-Serles sarvos a.nd pnnphm'-
ais and provides senvo specificatons;

CHAPTER 5 Inspection, Maintenance, and Troubleshooting ........... 178 .. ...... c
Describes usar maintenance and froubiashaoting.

APPENDIXES
A Servo AHIUSIMENT . ... o e e e e i Pl B.C
B Listol /O Skanals ... .co.. p——__— —— 207 emme BAGBOC
C Listof UserConsiBms .o .oooiverococesromamrisossnsiiiins 811 eer. BE
IR o s e B b e e m e e o e ot o T e R A il AB,C



Basic Terms
Unless otherwise specified, ine following definltions are used:
Senomoior.  E-Baries SGME Samvormotor
Sefvopack: Anamplifier (Trademark of Yaskawsa servo amphfier *SGDE Servopack™)
Servodrive: A BGME Servomotor and an amplifier (SGDE Servopack)

Sarvo system: A complete servo conirol system consisling of servadrive, host controlier,
and perpharal devices

Visual Aids

The foflowing sids are used 1o indicate cerain types of information lor essier referanca,
[I? Indlcates reterances for aoditional Infermation,

|| Technical tarms placed in bold in tha text are brielly explained in a “TERMS" sec-

1 tian at the bottom of the page. The following kinds of technical terms are explalned:
Technlcal lerms that need to be explained to users who Bra not vary famidlar with
sanvo systermns orelecironic devices and technical terms specific'to £ Senas Sae
vk that need to be explained in desoriptions of lunctions.

The text indicated by this icen explains the operating procedure using hand-heald
type digital cperator {Type: JUSP-OP02A-1),

JUSP-0P02A-1

|' ! Tha text indicated by this icon explaing the operating procadurs using mount type
e digital operator {Type: JUSP-OPO3A).
JUSP-OPO3A

NOTE A E-Serigs Servodtve alons cannot ensure the unctionzlity end performance of the entire
maching control system, It musi be combined with an sppropriate machine and kost control-
ter 50 thal the entire control system works properly, Therefore, carefully read the instruction
manuals for the maching to be used balore altempting to operate the sarvadrive.

£ ¥askawa, 1906
e e e e e —— e ———————

Allrights reserved. No pan of this peblication msy be reprodisced, sioeed in a retrieval systen, or transmitted, in any form, or
by amy menns. mechumical, electromie, phidocopying, Feoording, of otherwise, withoul the pooc written permission-of Yas-
Eawia, No patent Hahadity 12 ptsumed with respeciiothe use of the information comained hepsin. Momover, because Yaskswa
15 constantly striving to impeove its high-guatity prodacis, the information contained in this manual is subject 10 change
without notice, Every precaution has been taken in the preparation of this manusil, Neveribeless. Yaskiwa assumes note-
sponsibility for erroes or omissions. Neither 18 any hability assumed for damages resufting from the use of the information
chinfained 1n this publication.

viil
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BASIC USES OF E-SERIES
PRODUCTS

This chapter describes the first things to do when Z-Series products are deliv-
gred. Italsoexplams the most lindamental ways of connecting end operating
E-Senes products. Both first-time and expenenced servo users must read
thiz chapter

W R T T e P e R S e e,

111 Motes on Use

[ ]

£

1.2 Installation ...... R RN i PR e
121 Checking on Deli¥ery 0o oer e
1227 Insatling the Servomotos
123" Inmatling the Servopack

o m e e

1.3 Connection and Wiring .......... T e |
131 - Comecting o Perpheral Deviees .., 0000, . 11
1327 MsinCirouil Wirng dnd Power 0N Seouence (.., id

1.4 ConductingaTest Run ....cvvviivieesiiiees 16

Td 1 Test Bbim in T Bteps - : . 16
142 Seep 1. Condicting u Test Hun for Mnlnr wnh-"ul Load ,,... 1B
143 Brep I Conducting a Test R with the Matar Connssted

bt Machime . ... ..., : e il
1.4.4 Sugﬂlﬁmnm[nfnnua&nnnr.TmRun T T e e A
145  Minmum User Conssants Begaured and Inpat Eum:uh . Fa



BARIC USES-OF E-SERIES PRODUCTS

{11 Norey an Llae

1.1 Precautions

I Thiz saction provices noles on using T-Geres products:

Vol CHetes o ldeR s e el v CERL

1.1.1 Notes on Use

NOTE @ Always noiethe foilowing o ensurg safe usa.

Two types of supply valtage are available, 100 V and 200 V.

Both Z-Series Servomator and Servopack have

TR
100 V and 200V types. Be'surs to use the correct Valtags -
ype, tabel E
T!Irpg P — e
SSMEERRF
& oy ﬂ
B o

Always use the SGME Servomotor and SGDE Servopack in pairs.

The SGME Servomofor cannol run without tha
SGDE Servopack.

Do nat plug the SGME Sarvomotor dirsctly o
the commercial power supply. (Direct connection
to the commerntial power supply will damage the
Senomaotor,)

Samagn will resuttt

Do not change wirlng when power is ON.

Always fum the power OFF before conneaoting or P —
disconrecting a-connestorn
{Excapt ior Dhghal Qperator (Types: JUSP- Always 1Urn the
OP02A-1, JUSP-OPO3A)) | il QFF
connecing of
{ disconnecting n
CorneEtmr,

Mote that residual voltage still remains in the Servopack even after the power is
turned OFF.

Even after the poweris wmed OFF, residual volt-
age siill remains in the capaciiorinside the Senia-
pack, If:inspaction & 10 be perormad after-he
power |2 turmed OFF, always watt at east & min-
ules to avodd the nek of an elacincal shock.

Careluf!
Amgdup

vollege remaing
in cagaio

Wall a1 leasi &
mirutes



LI Praceuripny

Always follow the specified installation method. Provide suftcien olearanse

The Servopack generates heat. Install the-Sano-
pack so that it can radiate heat freely. Mot alsa __|
thal the Servopack must be in an envifonmeni -
free from condensation, vibration and shook.

| 14 mm

Amtear
HEmgerabire.
i 8 BiPC
Perform noise reduction and grounding properly.
It the signal line is noisy, vibration or malfuncton Caging
‘will raswll, 2anopack
» Separate hgh-voltage cables from low-voltage cables. -EE'_I!Eﬁ{-.- Sarvomotor
s Use cables sz shor as possie, . | O
s Lze af leasl claas 3 grounding (ground resisiance ; q E
1006 ar bedow} fof the Benomoior and Seropach
# hlever yse a fine filer for the power supply In the =onhal
o cirolil il

Conduct a voltage resistance test under the following conditions.
* Voltags: 1,500 Vrma AC, one minute

# Braking comant: 18 mb Conduct a
® Froguanoyl BOGEDH: dialociric
» \Viltage applied point: Between R, T tarminale and '"E"ﬂﬁ‘rl;‘;tj
frame grawnd (connect temminals A and T sacuraly) ﬁf::!,‘.n.
Use a fast-response type ground-fault interrupter.
Fore ground-faull infemupter, always use a faat- Gaound-tEul ke rmipler
response Type or one designed far PWM: im/art- GOCD GOoD POOR
ers. Do notuse-a me-delay types
["Fast-response || For PO || Time-delay
I Typs Irvartar || type
Do not perform continuous operation under everhanging load.
Continuous cparalion cannot be performed by ro- 5
tating Ihe motor from the'lcad and applying regen- SRR
erative braking. Regenemlive braking by the Ser-
vopack can be appllied only for & short period,
such as the motar decelerstion fime.
Regeneratye brakng
cominuoEsy sppiied

The Servomotor cannot be operated by turning the power ON and OFF.

Fraquently tuming the power 0N and OFF causes Senvapack
(he intemal circuitelemenizio detariorate, Always

star or stop the sanomotar by Using relerance e

pulses, Supply

Staniing end stappirg by
laning povesr Ch and OFF



BAESIC TISES OF E-SERIES PRODUCTS

LT Cheeking oo Dellvesy

1.2

Installation

This seation describas how to chack I-5enas products on dalivery and how o install

@,
o T = 3™ TR B e e L S g e A o 4
22 | Instaling e Sanmmabor .o ool el s u sl s 5
e IR e S PR s L e B

1.2.1 Checking on Delivery

1) When E-Series-prodects are delivered, check the foliowing temis!

Check ltems

Chaock if tho delivered producls are
1he orees you oodened.

Checkif the mobor shiall retates

Remarks

Check the Iypes marked onthe nameplales of
Servomotor and Servopack isee the fable below)

If the: motor shah & smoothly tumed by hand, # 5

smooinly, rmormal. Howsver I the modor has brakes, it camnpl ba
furmed manualhy

Chaeck for damags Chock the overall appearance, and check for damaga
of scratches resulling from ransportation.

Check screws for looseanoss. Chock o laosenoss by using 8 sorewdfivar as

RECEEEArY,

It ey of the above itams are faulty or incomect, contact the dealer from which you pur-
chased: tha producis or your nearest:local sales representative.

Namepiate Type

SGME-01AF120

Hﬁﬂ e
[l\.ll' 13HF' [E [I.E-?rlﬁ‘

iﬂ .-DH"I'-'

Formor wipoy
P U= Bl

Appearance

Samg
TS

B i i erewmnelil st

I'.Illgl A

L-Sanes

Senmimgtnr




I3 Freteidarion

Mameplate Tyoe
Borvopnck hype
‘ = || SGDE-01AP
2 Z0.% i * o R L=
ELCE.ASAP I
:T ACIO0-Z30VED DT Y-Sana j
1BHABE 4.0 ANPE BEOE Sememr
Senmn- a7 P Pt Clayrad
pack im_BE311E-8-1 AXOMIE  REDOTHP
‘ r w WAL, Y AR
I Hanal numoar
L-Sones BGOE Butpint power voltigs

Senmpack

Appacahln powar supply

1.2.2 Installing the Servomotor

Senvomcior SEME type can be instalked either horzonially or verfically, Howaver, if ihe Sar-
vomotor i installed incorrecily or in &n nappropriate location, the senvice life will be shar-
enad or unexpectad prmoblems will occur To prevent this, always observe the installation
Imstructions describad Desow.

Belore Instalfation:

Antioorrasive paint le coalad an the edge of the motor shatt. Clean off the anticorrosive
paint tharpughly using a clath molstenad with thinner.

“licormeaive pent ia
wlesd hars

NOTE Avoid getting thinner on other parts of the Servomotor when cleanng the shatt.
Storage:

Whes the Sernvomotoris to be stored with the powar cable disconnacted, store if in the
following femaaratire ranga:

Between —20-C and 60°C



BASIC USES OF E-SERIES PRODUCTS

1,22 Praraliing dhe Nervameotvr cont,

Installation sites:

The Servamotor SGME type (s designed for indoor usa.
install Seromotor 0 an anvironmaeant which meals the- following conditions:

= Free from comosive and explosive gases

- Well-ventilated and free from dust and moisture

- Ambient tamperatura of 0 o 40°C

« Belative hurmidity. of 20%: 10 B0 (non-~condensing)

+ Inspection and cleaning oan be pedormed easily

I the Servamotor 18 usad in a location subject 1o waler or oll mist, install a-shield cover
ovar the Sarvomolor

Alignment!

Align 1he shafl of the Servormotar with that of the equipmant 1o ba cortrolled, then connact
tha shalts with couplings, Install the Servomotor 2o that alignmant accuracy fallz within
the range shown balow.

Measurs Wiz distenca st four difsrent positons inthe creomference: The
differencs baheen ihe maalrum ad mineTwum mEasuisments musl be
.08 mmoor less, (Tum jooether wilh tooglings]

T

Miaaiine s distanse 8 four dlerant posilion in fha

! circimfarance, The Sferapoe befwean {be maximum shd minimim
| measuramants muest be 003 mim oriess, [Tum fogeshar with

—  eooplings)

HOTE If the shalis are not aligned properly, vibration will oceur, resuiiing in damage tothe bear-
Ings.
Mechanical shock to the shaft end must be less than 98m/s? (10G) and must be
applied no more than twice.
Design the mechanical system so that thrust load and radial load applad io the seno-
motar shaft end during operation talls within the range shown in tha following table.
e "
| E Thrust load and radial load o
' 1. Thrust load: Shal-end kvad applled paralield to the can- | ¢
arline of & shafl Mot :] -1
2. Badial load: Shall-end load applied perpendicular 1o
the centerlina of a shafl et R
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Motor Type m"'"’“ﬁﬁ:ﬁ:ﬁm *::::lag‘:[mﬁ:l Aeference Drawing
SGME-AZ BE (15 5412

SGME-AS B8 [15) ; 54 (12) ~

SGME-01 TRE 54 (12) I.— hefe
SGME-02 245 (55) 74 (16) se bl sy
BGME-02 245 (55) 74 118) e h‘“'"
SGME-04 245 (58) 74 (16) e
SGME-08 300 (88) 147 (53)

Note Tha radial load and thrust load veiues shown above are thie maximum allowed
valuas far tha sum of the losd genermted by molor torgue and the load extermally
applled k the shat.
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L2.7 [nstalling fué Serempeel

1.2.3 Installing the Servopack

¥-Sarlas SGDE Sarvopack is 8 book-shaped compaot
sanno copfrollear

Incorract installation will cause problems, Always ob-
sanvethainsialiation instructions described inthe ngxt

page.

Storage;

Whaen the Servopack s fo be storad with the pow-

er cable disconnected, store [t in the foflowing

temperatizre range:

Between —20°C and 85°C

Instatlation shes:

Situation i

Motes on Installation

W installed ina comred panel

Diesign the control panal siza, unil layoul, and coolng
methed 50 that the tempemiure around the periphery. o
ihe Servoppck does nol excesd B0 0.

Whean installed near a haaling
umit

Suppress radiation haat frem the heating wnit and a
iemperature fesa cawsed by convachion 5o thist the
tamperatume around the periphary of the Servopack doas
nof exoead 5070

When insialed ngar a source o
vitiration

Insiall o vilsration molator undémesath the Servopack to
prevent i fram peceiving vibraton

When insialad in & place
TECEINING COrmosEisg gaies

Corrosive gasses do not immadiately affect the Servopack
buf will eventually cause contacior-nefated duvices to
mallunchan, Take appropriale aclion 1o prevent comosive
gases,

{Cithers

Awold instadlation in a hof and bumid plade Gr winere
gxopssive dust of iron powder [&pregent in the air

Orisntation;

Install the Sarvopack perpendicular to the wall as

shown in the figure.

Tha Sarvopack must be orientated as shown in

the figura bacadse it is designed
natural cenvection,

to be cooled by

» Firmily secura the Senvopack (hrough three

mzUnting holes,




i3 Tasrilaripn

Installation method:

When Insialling multiple Servopacks side by side in & controd panet, obsarva the lollowing
instalation methad:

2)

=]}

c}

d)

Fairy

Fan

(08l () 8l
._.| _-_!-_ S0 min or more

0 mmormemm 10 mm or mona

Install Servopack perpendicutarto the wall so that the front panal {containing connec-
tors) faces outward

FProvide sufficient space around each Sarnvopsck to allow cooling by natural conves-
tizn,

Wheninstaliing Servopacks side by sxde, provide atleast 10mm space between them
and af least 50 mm space above 2nd below them as shown in the figure above. Install
cooling fans above the Servopacks to prevent the lemperature amound each Servo-
pack from ncreasing excessively and also to mamntain the temperature inside: the
conirol panel evenly,

Maimain the following conditions inside the control panel|

= Amblant temparalure for Servopack: 0 1o 5070
= Humidity: B0%AH or less

« Vibration: 0.5G (4.9 m/s®)

o Condensation and ffeezing. None

= Ambient tempersiure 1o ensure long-term refability: 455°C or less
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1.2.4 Power Loss

Servopack Dulput Current Fower Loss
SGEDE- {Effective W
Value)
A
Supply Voltage AZAP L A0W-D.04HP) 0.4z 15
200V AGAP (50W-0.07HP) 0.6 18
C1AP (100W-0.13HR) 087 20
O2AP (200W-0.2THP) 20 a&
AP (400W-0.63HF) 28 45
0BAP (TEOW-1.01HP) L2 B0
Supply Voitage AJBP {I0W-0.04HP) .63 17
O ABBP (50W-0.07HP) 0.9 20
018F (100W-IL 1 3HP) 2.2 30
Q28P [200W-0,2THF) 27 47
038P (300W-0,40HF} 37 7o
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1.3 Connection and Wiring

This seciion descnbes how 1o connecl E-Serfes products o perpheral devices and
axplains a ypleal example of wiring the main ciroult. It also describes an example of
connesting to-main host coniroflers.

1.3.1  Connecting io Periphoral Devices
14,2 Main Circult Winng apd Power ON Segquenos

1.3.1 Connecting to Peripheral Devices

1) This section shows g slandard example of connecling E-Seres products 1o penpheral
devices and briefly explaing how 1o connect 10 each paripheral device,

25 Balora wiring, lum OFF the power swlich and post a nofice of "Moo Condoction”. Onky a
gualified alecircal technician should perfom the wiring.
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Standard connection method for X-Series AC Servo Drives:
"5 Gigital

™ Allom e sar b sal user constans or
opsraan rafarnces and display oparation
giaius of alanm staus. The followng teg

r"";umm gircuil breaker (MCCH)

byans ane geailabie i addifon b persens
Iised io protect powar CLETRUtErS: i
sLipply line, ShUIE the
eirsuf alf when -
oypreIirTons is defpctid, H
.
|
e
ie-phasa e
'."""— - 20 ar 100 W
Mleeint typa (ILUSP-OPGEAY
-5 ]
'priH fiktar Ths iypa can bo mounied directy on

"-.__'"" Senmpack

Used {0 aiminaie
aatarnal noea-tram

povwar supply ine.

Types: LF-208A {for SGDE-AJAP, ABAF, DVAF, 0ZAP,

ASHE. DBF)
LF-210_ {for SADE-OLAR and D26F)
LF-220, i SEOE-13BF and [IAF) o
(P Z-Series Servopack

Turme the garyn O or JFF
Lise & siege suppragsar for
the magnaic cortmoe,

Typm; HIL1BES {30 A

o Brake powet supply N\
Ligad for Sarsormabor with brake.

s # Typas:
LFSE-gHOT flar 2005 il
LPRE-180H {har 100 W anpod) |
N ot
l“m.. |
- 2 .
fi Regenerative unit %

This wiring i reulF
Typod JUES-RE0E aoly far &8 Seéng

Conméclor fof PE
{an Barvopack side)

: il besks
Exterios iype ragenerative
resistor 2 Cannecion kits lor pulse genarator (PE) s Tof
Ty JUSP-HGOE0 mabar ara nod repured # the fcllowing parts ara

o Cabia with barinal connesion
= Dbl with connachor ard amplser toermisal

173
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"-|
Exclosne-use cublas Delwow persanal compuiar and Sarvopack
{ier MEG PC or IBM PO sra avalakie (2m; 5485
ano-nall fyoe Type: DEG405258 lor NEC PO, D-gun 25-pin)
LISP-OPI2AY] DES40AEEA (e NEC PG hul-pitch cannesior, 14-pin)
rnElTl:ll'['-':'lEII‘r | I"Enh Iﬁﬁlmﬂd Dmmﬂ,ﬂg {m IEH p{.' Tzl T ] mme P{:. O-&uts g"F":l _..'-.ll'l
" Connsctor tarminal bleck pnunlt ) (caietorva :
anng ci conwargion 8
1GN cannector ki (Typei JUSP-TASSR) et bl
{Typie: DPFSLE000T) ]
The mﬂﬂﬁln ¥ ? Laiie for moremental encoar (with connector on
N trost contralier, ; Dify ok
| BEit OPR3200E9-1  f6.4f DFIR00a5-2
I A2 Ak OFSEN08-3 4939 OFFI200E0-4
) i | B5.6f: DPS32a089-4
t-mpiercnblywih 16N conneciorand
TNE 2 weinout conmcior 0, S-medon 1.6H) & cabls win @ single commactar [aiiloul comnestor
cabés with two : = o SETeopack sige) snd a cable without connechars
(Type: DESGRESS B Alag dvaianle,

N
Connector kit for PG

CoSevomoroedr  OnFanapacknt ooy

p IE e .'_"l'.f—'

Thiz conracior kit 8 requised for cabiss withoul com
neciore. For maving pans. 3 cabls for bt musibe
ordered separately

N S

Ir Cable for motar 1"'

Thie e 2 powar cabile jor conpecling & Senomoiy ioa
Servdpack,
Far e Bernvomaial with brake (ke cable s efs0 used fo wire 1he
firake.
Without brake:(oonneciar aad amplifiar femnine inclided,
BEN  DPE32NET-T 1654 DPE200EY-2
AN, DPSIQ0081-0 49,20 DPOA200ET-4
bEa DPEE20GaNS
WIE brak (connsclor and ampiie: wmrmnal inclutad)
BE DPOIRnasl 164t DPOI200E5-3
Z2Om: DPOI200E3-3  49.24. DP9Z200E53
BS B DP9ZRR0Es-5

2 Series SEI"\FID motor & colbis wimoa comnpoior and ampifar mrminal i aish avallebis,
Connector kit for motof
Gonnactor for mossr fon motorsidet [ o]

This connacior kot o regquirzd tor coblas withoo conneciod snd
\ Empltier tarminal .

13
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1.3.2 Muin Cirentt Wiring mad Poiver 3N Sequenee

1.3.2 Main Circuit Wiring and Power ON Sequence

1) The following diagram shows & typical example of wiring tha main ciroult lor Z-Sares

products:
Sinple-phess 20050 230 VaG * BOVED H |,'==‘T“:"""'T!|’IF‘Ilr '
- e . | Snglophase 10010 115 VAG * Py Hr
N smenunr—l
— 1

=P ﬁﬁ

I
i %
3, |
1
|
|

TR
I
11 |
S v —or |
2 +12 %0 24
| e N AW ’*’__"
o AL 35 1 oy
e THy o =
IMECE: Chiost Brasser I__._._._J
1FIL: boise e
MG Goniacior
1Ay: Felay

1FL: Fatial lighl
1SUP Sungs SUpEEssT
16 Fhvwhes| ciode

2} The lollowing table shows the name and description of eagh main circull terminak:

E“;‘:hw Name Description
a0 = ceuit G| Singte-phase 20010 280 VAG T | S060Hz'
@ & g |Metorconnection. | Connect U o the red motor tarminal , V to the white motor
beerrnial tormanal, and W tothe bioe mator terminal
Connect io the motor-ground terminal {green] for grounding
& Gifound terminal R Y
_ Fegenesative unit
@i | conneclion j Gonnect to a regenerative unil when spplicable.
Tefminal |

* Far 100 V pawer supply: Single-phass 100 10 115 VAG T8« , 50/60Hz

14
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3) Forma pawar ON sequence as follows:

a) Forma power OMN sequence soihat the power iz tumed OFF when a servo alarm sig-
nalis oculpu, (Seethe circuit diagram shown on ihe previous page. )

o} Hold downthe power ON push-button for al least tworseconds. The Senvopack ou-
puts & senvo alarmesignel for approximately. two seconds or less when the power 5
twrned ON. This operalion iz required 10/initialza the Senopack.

Fowar sLpply

macz0n
e

Serds slarm (AL} oLt signal

NOTE = Afterfuming thie powear OFF, do not touch tha powar terminals for 5 minutes. High voltage
may remain in the Servopack.

* Avoid frequently tuming the power Ol and OFF. Since the Servopack has a capacitor in
the power suppéy, a high charing current flows {for 0.2 second) whian the power is turned
O, Tharatore, frequently tumning tha power Ol and OFF causes the main power devices

{such as capacilors and fases) to detencrate, rasulling n unaxpected problams.

» [|fihe Sarvopack is umed OMN immiediately aiter being tumed OFF, a powet loss alarm may
grize; To prevent this, always wait for the fime shown inthe following table before tuming the
power TN again,

Single-phase 200 | o o ohass I00VAG | Power Hokding Time

VAC

—— BEER 6 seconds
Type | D1AF, DZAF, D4AP ASEF, D1BF, 02BF ] 18 seconds
SGOE- | paap 03BP | 15 seconds

15
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L& I Test Bun tn Ter Sieps

16

1.4 Conducting a Test Run

This section descriies how fo condoct & full test nen, The test rin B divided inio two
slaps. Complets a test run In step 1 first, then procead 10 &tep 2.

1.4
1.4.2
1.4.3
1.4.4
1.4.5

Test Bun I Two Steps |

Step 1! Conducting a TEE! F|er| !nr Mu:umr 'f.n‘li'mul L-::ua-!:l ...............

Slep 28 Conducting a Test Hun with the Motor Connected 1o the Mﬂﬂhlnﬂ-

sappamentary mformabon-an Test B .o it vendid i sus s aibs i s i s z

Minimum User Censtants Reguired and Inptd Signals oo oieiie i s,

1.4.1 Test Runin Two Steps

Conduct the test run when winng &= complale.

NOTE

16
18
22
24
25

Generally, conducting & 165t run for sefvo drives can be difficull. However, by following the two
ztaps described below, the 1est run can be performed safely and comactiyv.

To prevent accidents; Initkally condict atesirunonly for a servomotorundar noload (Le., with

all couplings and belts disconnected). Do not rin the servomotor while i is connected 1o a
Mmacnine.

The last rur s divided herecinto sleps 1 and 2.

Complete the test run in step 1 firsl, Inen proceed 0 siep 2, The purposes of each slep are
described on tha nexi page.



LA Condoctimg @ Ten Run
—

£ N

Biep 13 Condocling & 1est oun {or e molod wilbaut load | | Ceach that fve moborts wirsd cormeclhy
Conguct & Tegt nn win Tie motor shaf disconnaohad
Crparate 8 Tmo-
far wilh & Digatal Ercrn T Faehine.
Caparator, Purpees: = Tocheck power supply circut wipng
S & T chsds imalor wiing
= Tix el WO signal-{ 1 Ch) wirmg

P Outibia: -+ Tum Fepower GM

e T P « Oipsrete te mokor with &' dighs: op-
aragor.

o Crimck 1O signate [TON),

. Dits fiat connac o amashine s Cormsta e rum usmg VD sgnms

Grack-wirag,

f’r Brap 2; Corduchng & bl re wilh e malor ard -‘\
rmsching conneied oo e ama e oo RdLEt Serapack sccordng o mathne
chesactanslice,

Conneal to e machng and conduest & test run.

Purpose: = To perfarn aufoluring io adust the mis-
tor accending 1o machine charmoleis-
fica

& To maich the spesd and direction al
robafion wi ihe maching specilizaiions
& To chack fie final conkwl miis

Epead adjustmant try

= Farform estotuming,
= A|usl user Sonstant semngs,
[\_ & Focord usar oonstend seflings, __,J

Connect [ 9 raching: Outlina:

Ered ol tes] run

For cuslomears who Use a sanvomolor with a brake, referio.Section 1.4.4 Supplemernfary
information on Test Aum befere staring a-test run.

The following pages describe tha les! rin procedura in detall.

17
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FA2 Kaep I Conduciing o Tivt Ruw for Mory ety Foad

1.4.2 Step 1: Conducting a Test Run for Motor without Load

Check that the motar 18 wired cormactiy.

ITthe mator fails 16 rotate properly during a serve drive test run, the cause most frequently lies

in incorrect wirlng.

Conduct a test run for the motor without loed according to the procedure dascribed helow.
For customars who use a servemotor with brake, refer to Section 1.4.4 Supplemeantal In-

formation on Test Aur before starting & fest run.

Crperats the malor with
& Digltal Dpesice;

D0 miod comnedct 30 fhe machine.

(1) Sacure the servamotor.
Secura-the senvomctor 0 mouniing holes {o
prevent it from moving dunng oparabon. Aller-
natively, install the senvomolor on the machine
and disconnect couplings and baitz,

12} Disconnect connacior 1CM, then check the
mctor wiring In the power supoby airouit.
VD signaks [1CN) are not 10 be used 50 leave
connector 1CN disconnested.

{3) Short the atarm signal circuit.,
Because conneciod 1CM k2 disconnecied, the
alarm signal pravents the power supply Giroult
from being tumad ON. Therefore, tempdararily
shior the atarm signal clroull.

15

Sacume sarvemalor 1o maunding Holes,

Do nod connest

anything 1o the

mialoy shuslt
(- load
Ghatusk

Dizconnect
conredior

1N

¥}

w ey aey | FOe s oy O,

W
1hy
. £1GN3A]
T D

Sortthis” ¢
Cirou. 1GM disconnected
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(4] Turn the powad ON. Mol disploy

Turn the Servopack powar ON. I the Sano- = F"btl E_I_ﬂk_:)

pack = turnad ON normally, the LED on the

Alsrnasaly &
Digital Operator lighis up as shawn in the fig- it
UTE, Empi& (LT d|!|}|3}
Power is not Eu]:_uplied to the sen‘omotor be- (: !H [= E.?? mes";fif
ceuse the senve is OFF, ing
Il an alarm display appears on the LED as
shiowr incthe figurs above, the poshar sLpply
clroudt, motor wiring or ancoder wirng |s Inoor-
recl [nihis case, Winitha power OFF, then cor-
rect the problan,
5] Dparate using the Digital Cparator Cparatan by Digdal Cperator
i |

Operate the motor with the Digite! Cperator,
Check fnal the motor runs normalhy.

It 2n alenm oooure, the pewar supply

Aafer to 3.2.2 Operating Using the Digital Op- gireLl, eralol wirine, or Sncoder
BTG wiring s inGorect

{8) Conneot signal lines. Bftar-miming the powsr GFF, re-
midve the-shof o 1.

Cannact connector 100 as follows:

(1) Tum the power OFF,

[2) Ratrun the alarm:signal circwit 2hored in
the-above slep{3) o its criginal 2tate;

(3 Conmeal canpectar TOMN,

41 Turn the power-CN-again,

(7} Check Input signals. Eﬁﬁnln ‘) ingsrna| gisis bt display
LI, Lan-06)
Check the input signal wiring in monitar moda.
Forthe checking method, refer 1o 3. 1.6 Opera- i V| Wil el oo
nion in Monitor Mode. | | ] -

i | |
-0 F-CON  P-OT  W-OT
{1CHA) CNAT] (1CR-16){ ION-17)

Thes mismary swiich can be
usmsd 1o elimmats the nead
for axtarmin Shec-Ercu0s in
Winng {saE page 52}

1
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142 Mep 1) Comdpening @ Tear Rum for Wotor withour Losd paar,

5.1

» Checking mathod

Turn eacn connected signal ine ON and OFF to cheok that the monitor bit display
chanpes accordinghy

Input Slgnal OWOFF Monitor Bit Display
HEgh lewal or apen | CFF Extinrgulshed
OV leval [y Lit

it ihe signal limes below are not wired correctly, the motor fails 1o rolats. Always wire
them oomactly. (I signal ines are nol-io be used, shor them as necessan:)

P-OT | 1CK-16 | Motor can rofale in forwand direction when this input signal isai 0 V.
W-OT [ 1CM-1T | Mator can reverse wian thes mput signal &5 &t 0 W

S5-0M [ 1CM-14 | Servo &5 wurmed O when this input sional iz 680 O V. Howswer, lBaye
I e b CFF siaios.

{8) Turn servo (motorn N Sarmpack  ganomator

Turn the saevs ON as follows: l_zﬂ: (ASH-TE] _': .l
{1} Check thal po reference has been input. o =
: Turet iy seret 0N

PLILS (1CN-1) and SIGN (10N-3) ars fixed.

[2) Turn the servo ON signal ON. Dlaglay when serve is tumed ON

SatS-0M (1CN-14) To 0 M. | pormal, the motor L L_l Il_l'}
e tumed ON and the Digital Operator displays

Ihe data as shown in the figura. if an aigmm dis-

play appears; take appropelate action as de-

scribed in Section 5.2 Troubleshooting.

(8) Cperate by referente inputl,
The operating procedures are as follows:

{1} -Bet user consiant Gr-02 5o ihat the reference pulse form matches the hosi con:
trobar-output form, (See page 7& for details on how to set user constanis.)

Selecting reference pulse form (See page 34)

Bk
Cn02 |Ba4
Bas




L& Condectimg o Trst Rin

(2} Input 2 slow speed pulses from the Rost

confraller and execuls ow-spead operalio Sanmmiator
s [ |
_.Eii'i'l"m _'O
(3) Chack the following iéms inmonitor i _-sTﬁu”_:ﬁ:E:‘”
maode {see page B3) A

(1) Haz.a reterence pulse bearn input 7

(2] ladhe miotar spaed as sely

{3} Does the reference speed match the actual maotor speed?

14) Does the motor stopowhen no-reference |5 mpu?

Un-00 |Actual motar speed
Un-07 | Beterance pulss spaad dispiay
LUn-08 " | Position erffor

{4} To change motor speed or the direction of rotation, reset the user constanis shawn
below,

Cr-24,Cn-25 | Elecironic gear rafio [ses page 41)
Cn-02 bit o Reverse rolation mode (e page 30)

If an alarm occurs or the molor fails to rotate during the above operation, connec-
tor 1CN wiring is incorrect or the user constant settings do not match the host con-
traller specifications.

In this case, check the wiring and review the user constant settings, then repeal
stap 1.

Refer o Appendix C List of User Constants.

Thiz iz allthat is requoired o complete 3tep 1 (conducting 8 st run for motorwathout oad),
Whenever possible, perform funing associated with the hosi coniroller and oiher neces-
sary adjustments in step 1 (betora installing thie motor on the maching),

n
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FAA Srep I Canducang o Test Kun wivh fhe Morer Connecied io-the Maclive

1.4.3 Step 2: Conducting a Test Run with the Motor Connected to
the Machine

Afer step 1 15 complete, proceed io-slep 2 inwhich atest run is conducted with the motor
connected ioihe machina, Thea purpose of siep 2 5 fo adjust the Sernvopack according iothe
machine characienstics,

Conduct a test run according fo the procedure described Delow.

Purpaies: 7] SuAohuming
2] Spaed adjustiment
o —p

SG0OE s

Barvopsch EE - | |

L '
i

Coanresct 4o e machins.

NOTE Belore proceading iosiep 2, repeal step 1 (condueting a test runfor the motor without load)
until you are fully satisfied that the test has been completed successfully. Operafion faults that
arnse giter the motor iz connectad 1o the machine not only damage the machine but may also
Ccalise an accident resulling ininjury or death. Therefore, all llems inciuding ussr constants
satting and Wirng should be fested as concluzively a3 possible before step 1 is compiete,

(1} Chack 1hat power ks OFF. Prower Sarvopack
Turn the Servopack power OFE. "“FF'TJ'
‘ | r il
e = T
Power OFF
(2} Connact the saryvomctor 1o the machime: Iratal servomator on maening.

Heter 1o 1.2.2 Instaling the Servomolor.  Barvormabar N | 7

;_Um:

/N
3} Performaltoiining
Tune the Senvopack socardmng to ihe mack AmchEing
charactaristics, Refer o 3.2.3 Aufotuning, Al.ﬂumu:n:mymaasuree |
rrachireg charactenslics and |
[E—i parionms oatimum funing
Ll EEH } ___,'c )

i
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{4} Operaie by referente inpul. Host
As in step 1 {conducting a test run formotor controler _[i‘
without load), perform (3} Opemfe by rafer- _‘_‘
ence [npuf on page 20. Peromm tuning Fiafeesnst =
associated with the host controller ] [] ‘

(5} Set userconstants and-record the sallings,
Sat user consiants as nacassary. Racord all SECARCH

the user constant settings for mainterance A Laar corslants

[
pUrpOSes. —
[

Hacord 1he salfings

Thizis-all that i required to.concuot the test run,

Normaily, the machine may cause much fiction because ot an insulicient running-in pe-
ricdl. Alter a tasl run & compleie, pedom adequate running-in.
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Lol Supplememinry Informanion en Teer Bun

1.4.4 Supplementary Information on Test Run

When Lsing a servormator with & brake, always refer 1o/ the information desoribed below ba-
fora staring & 1851 run;

1} When using a servomotor with brake

The brake prevents the motor shalt fram rotating due i & backdriving torque. Such a
lorque may be created by an external lorce or [he force of gravity acting on the ksad and
may result in undesired motion-or the load. should motor powar ba fost.

Sarvopack uses tha brake nterlock autput (BK) signal to control hclding Brake operation
ior & sarvamotor with braks

» Veriloel mes o Ao 1o wiilsh sxbernial farce ls appling
BErmmoinT

| *  Dipidng bepky Exterral force

| M_‘

matar fram
rotaling e b
grawty

NOTE Topreventfaulty operation causad by gravity (or extarnal farca), first check that the moior and
holding brake operate normally with the moior disconnactad trom the machine. Then, con-
noct the mator 1o the maching and conduct a test run

Far wiring of & servomotor with a brake, refer to 2 4,2 Using Holding Brake,

B DPE3200835-1

1640 DPEI20083.2

] A28k DPEaskes-3

Brak peraar supphy 40,2 DPI3z085-4
65,60 DPB3200ET-5

L PRONE- 1, (100 W Irpurt]

LPSE-2HO1 {200V nput) ‘

Servamolor with biaks
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1.4.5 Minimum User Constants Required and Input Signals

1) This section describes theminimum wser constants that must ba sal 1o conduct a test run.
For details on how to set each usar censtant, refer to 3.7.5 Operation in Lser Constant

Setting Mode.
Cn-02 bils 3,4.5 Relerance pulsa form semeciion
Cn-24 Elaciranic gear ratio (nemerator)
Cn-25 Elecironic gear ratio (dengminaior)

2} |l the specified direction of rotation differs from the actual direction of rotaton, the wiring
may be incorract. In thiscase, recheck the wiring and correct it accordingly. Then, if the
direction of rotation 410 be roversed, set the following user constant

| Cn-02 (it 0) | Beversa rotation mode {see page 30) |

Affer changing the Cn-02 selting, always turn the power OFF, than O, This makes tha
new satting valid,

3) Tha following table sts the mimmum inout signals requirad to conduct a test run. Forda-
talls of each input signal, refer 1o fhe relavant pags.

Pin
Humber Function

Ewiching betersan motor O and OFF slaloa. The
0N [servo ON} | 10N-14 masmory switch can b used to elminate e need for
ewnigrnal shor-sircult wiring {see page 53)

Signal Name

[forward
P-OT alation 1EN-16
oroibiad) Owertravel fimit switch
The memaory switch can beused to efimmmite he
Wty imm;i?ui — need for edernal shor-circull wirng (ses page 32).
prohibied)

a5
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APPLICATIONS OF Z-SERIES
PRODUCTS

This chapter is prepared for readers who wish to feam more sbout the apphica-
tions of X-senes products after fally undecstanding Chapler § Basic Uses of
Eegerier Frogucts. It explams how to set user constants for each purposs and
how 1 use each function. Read the applicable sections according to your re-
QUITEmEnis.

2.1 Seiting User Constanis
According to Machine Characteristies ....... 30

110 Changing the Directsmn of home Boi=toy o0 oo 2
212 Seming-ehe Uivermvel Limlr Fatetion - oL o000 3

2.2 Setting User Constants

According to Host Controller .. ......... Fidles Ak
131 Inpuring Posioon Referesos 0o i iioan EE
422 Wsing Comact 10 Signals . .. : s o 3}
4213 iksing Bleciroric Gear e S e S N
2.3 Setting Up the T Servopack .....cciveuiinen 43
13 Using Aneeruning Punction Wi e LU
433 Bettng Ferva Eain oeie e L ahd et A
1313 Using the Smoothing Functicn : s e el
234 Sesting the Torque Reference Filter Time Constand -, ..., 85
24 SetlingStop Mode ....coaviinansaiiessasas 47
240 Drpnmde Braks o0 ceien ) b ; . AT
4.7 Using Helding Brake - ., -, - g g e e A, 1P
2.5 Forming a Protective Sequence ............. 51
231 Using ServeoAlanm Curpur i o Lo 51
252 Using Bervo O Inpui Signal S —— . .
233 Uzing Pomboming Completd Sipmal g p R e
254 Humilling of Power Fuiluars B b AT a4

27
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2.6 Special Wiring .........c000000. R

261 Wirkhg Insseacions - . 2o o iy " 3
262 Warnng-for Medse Control . o0 e on veiia o 34 58
263 Using Mote Than Cpe Servo Bave il o0 il
164 Using Ragenerabive binits -, o oooooioiiny o s fid

F.0.5 Using SGOE Servopack with High Volage'Llne .. 0. ... &7
&6 Connector Temmingl Eawomia « oo vaian cizaaadi Loy ol

28




Before Reading this Chapter

1) This chapter describas how 1o use each 10N connector 110 signal for the SGDE Servo-
pack and how 10 sai the corresponding user canstant,

2} Fora listof WO sign

gle of 1GN connecorn, refer 1o Agpendix B List of Y0 Signais.

For terminal arrangement for 110 signals of 1SN connecer, refer to 2 6.6 Connector Tar-

mminal Layouts,

[AOslpras’ [ SF
 Hast caminliiér,
mptmnmal cicud

3) For a list of user constants, refer to Appendix © List of User Constants,

4] User constants are divided info the folfowing two types.

1} Memory switch
Co-01 and. Gn-02

Siel each bit b ON or OFF 15 seled a functon,

2} Conslant setling
Cn-04 and later

Sel @ numercal value sush as speed focp
gain.

SGDE Servopass

-l

Uigar constams

&) For detalls cnhowio setuser constants, referlo 3. 1.5 Operalicn in Uisar Conslant Selling

Marla.

Ty
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LT Chmnging the Direstion of Motr Roteron

2.1 Setting User Constants According to Machine
Characteristics

Thiz section describés how to gat usar consiants according to-1he dimensions and
performance of the machine 10 be used.

211 ‘Changing the Direction of Mator Rotation .. oo o o oo il 30
2.1.2 Sefting the Overtraved Limit Function ... aaiiisianniiiein 31

2.1.1 Changing the Direction of Motor Rotation

1} This Servopack provides a reverse rotation made inwhich the dirsction of rofation can be
reversed without altering the sernvomotor wining. With the standard sefting, forwarnd
rotation is defined as counterclockwiza [CCW) when viewed irom the dove-end,

2} I reverse rotation mode s used, the direction of motor rofation can De reversed without
othier items being changed. The direction (+/=) of axtal motion Is reversed

Standard Setling Reverse Aotation Mode

Forwnrd Aun Aefersnce

Hevarse Fun Aefarencs

3} Setting Reverse Rotation Mode;
Sat bl 0ol memony switch So-02 1o select reverse rotation made.

[Cn-02 Bit 0 | Rotation Owecllon Selectian | Factory Setting: & |

Sat the direction of rotation,
Satting heaning = = I D E
Forward relatics 2

dafined as
0 |countenciockwise iE?;ﬂ;"':]' [ T PR
rofagion when wigwed g R N -.-._11___;|
fram the dove end.
Fomyard rolation s

3 dcli!fadas clockwise :F:'m
rotation when vigwed mode)

frodm The dnve end




I 0 Seming Ui Coaptanf) Aconrfing m Hachiog Charmsherlimi

2.1.2 Setting the Overtravel Limit Function

1) Thaovarravel limit function forces fhe moving part of the machineg to stop when I ax=
caeads the movable rangs. . Use-the dynamic brake to force the motor 1o.stop.

21 Touse the overravel mit iuncion, connact the followirg input signal erminals cormaciy,

Farward Aotation Prohibifed
{Forward Creartravel)

\ B Rigverss Hotaton Prohibsed
» Input N-OT 1CN-17 (Reveree Crverievel)

» Input P-OT 1CN-16

Inputs terminais for ovariraval lmif swiich. Ravarsn Farward

rotaElion sds | | rotalion side

For linear motion, connect a limit swilch o prevent  Seramotor t
damage (o the maching.

it switsh
Limnit swite P

(a3

RO

LN 18

LIEC B I

P-0F O 1CN-T6 i3 | Forward rofation aflowed. Mormal cperation stalus.
at low level,
OFF: 1CN-16 | Forsard refation prohibiied [reverse rofalion alowsd),
is @t high byl

N-OT  [OW1CN-17 8 | Heveras rotation allowed. Nommal operation status,
at lowr lval,
COFFI1CHN-17 | Fevérss rotalion prohibited (Jorward rotation alloWed).
is ai hiEh feval

31
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1.7 Seatiag rhe Cuprirgvel Diodt Fainenhan dovl,

37

3) Lise the following user constants {memory awitch) to specify whether input signals for
cvertraval are1o-be used,

Lise of #-OT |nput Signal Factory

Cr-01 Bit 2 Satting: 0
; Uzeof N-OT input-Signial Factany

Cn-01 Bit 3 Saning.' a

Specifies whether the P-OT input signal for-pro-
hiblting forward rotation at overtravel (1CN-16]) is 1ok

i becuzed and whethar thie N-OT input-signal for A8
profiblting reserse  rolation &t ovartraval o
{1CN-17} Is 1o be used, o L)

Tha-shor-tmlt wisng shawn i lhe

Specilles 1" when extemal short-circuit wiring s figurs can bie omitted whes P-OT and
o be omilbed.

H-0T are ral usad,

Bit

Satting |

Meaning

B2

]

Uees the P-OT inpuw signat for prohibitng forward rotation: (Fooward
rotalion |s prohifbted when 10N-16 i3 opan, Fonward rstalion & allowad
when 1ON-16 5 3t 0 M)

Does not use the P-OT input signal for prohibilting forwsrd rotation.
{Forward rofation & always allowed. This has the same offect as shorting
1CN-16 15 0V

Liges the N-OT inpul-signal tor probibifing reverse ratation, (Heverss
rotation is probdbited when 10MN-17 |2 opan. Reverse rofation is allowed
when 1CN-1T s ato V)

Doas not use the N-OT mput signal-for prohibding reverse rotatisn
{Heverss rotation s slways allowed. This has the same effect as shorting
TCH=1T o V) )




2.2 Setimg User Comstaah .{r:drd'u,g' e Ho? Congroilior
= =

2.2 Setting User Constants According to Host Controller

This section desoribes how 1o connect & E-serigs Senvofo a hast controllar and now to
sat user oonstanis:

22  Inputting Position BetaPartE ... oo semisnspnne bbsiisnnsssiei ik 33
S sty ot DS S oo o L e e T e e e e e e e e ar
Z8E Halng ERcport E8Er. ..o e e i s e PR RO s ) A R : 38

2.21 Inputting Position Reference

1) Input & position referanoe by using the followlng Input signal *reference pulse input
Since there are several speciications for input signal, select reference input for the sys-
tem fo be created.

Inpits & move relerence by pulse Servopeck
it
FLILE TGNy
Faference pLiss { s ¢ fows  tUM
Position refarence can comespond mipl = B
Fiets T |
to the following threa types of out- mulm N { S O
put form: KoM
E LH'TI e ~r
; ; ﬁim = 'lr CLA IF' B b ; ﬁ}l
# Ling driver autpul .
a +12Y Open collector output 1P Repeaganis taisled-pel cablés
o +5V Dpen collector output
Connection Example 1: Line Driver Output
Line Driver Used: He contrahsr Banyopace
SNT5174 manufactured by = dm,: i s 19 il

Texas Instrumenls Inc.. of 4‘& : : :
MC3487 or equivalent. = shiatana | j‘

TR Tl T
B G P PR |
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220 Impintilag Paciion Reference conl

Connection Example 2: Open Colleclor Oulpul

Sets the valua of Hmding ra- s contaler Servopack
sislor A1 &0 that inpul qur-
renti talls within the fallowing Sy “'D"n
range: Y1 —— sl Dlﬂﬁm@!ﬂm
3 1
Input Current & 7 to 15 mA T li S it
Examples: Rl gean Lt y
« When Voo is 12 V, T o fione ¥ 99K
A1 =150 —H g oiA g e
Ip + WY
= When Voo 15 5V, T T R
A1=1800 -—ng

MNote The signal logic for opean colleciar autpus

ig-as follows,

1F: Raprasents wished par coblis

‘When Trl 15 Ol

Equivmlent te kg bl inps

Whean Tr1 Is QFF

Equivalant to low

tevel imout

2} Use the lollowing memory switch to select the reference pulse form to be used:

» Input PULS g 5 W Fi=ference Fulsa Inout

» Input *PULS  1CN-2 Rateranca Pulse Input

Input SIGN  1CN-3 b

— lnput =SIGN o (I Fieteranco Sign fnput

The motor only rolates at an angle propodional o the input pulsa

Cn-02 Bit 3 | Reference Pulse Form Salection Fﬂ:'?‘:'r!lf
Setting: 0
0z Bira | eference Pulse Form Selecton Fackary
Satling O
Cn-02 Bl 5 Rederence Pulse Form- Salpchon Faotary
Satling O
Sats the formof areference pulse that is axternal- Lo T oy
Iy output to Ihe Servopack. rownrcs
S reis
Setz the pulse form ascording tothe host control: Sl T

ler specifications.

E—LLLT L

BifiN |




2.2 Aeming Urer Comenmary Accoraing to Hear Conmrobier

Cr-02 Aeler-
—————— Input Pulse Multi- | ence | Motor Forward Run | Motor Reverse Run
Bit | Bit | Bit pdiesr Puise Raferance Fetarance
E |4 |3 Form
ST
e ; o
alola o fs 1AM | ews 0 R0
EDE-HS;J L |1=ﬁdl-l—'i'—
Twi-
phase =y e
0l1 0 51 pulse At = L | e
Lr:tl |i1'| o T L) s Ml
L=
1Y O 2 phasa o e
:*’:;f > i P g e ) ool St T ]
i 0 0 el I_.’_I_I_I_I_ fgﬁ}“—l_l_l_l_L
r‘I:W
ulza -
oo |4 Ew4 o —— ooty
pulse L:‘E?'Iﬂéi-—u—"_ tm—l_

Input Pulse Multiply Function:

When the reference form is two-phase pulse
train with 90° phase difference, the input pulse

multiply function can be used.

The electronic gear function can also be used

to convert input pulses.

Mimiar o
I TRAT
aissy

v hh..'lrll;;i‘u .,‘l.llh

LT g 1

L

Example of /O Signal Generatlon Timing

sy 1 [ LT

Seve 0N | o |
Relgmse: 0 Rieds
Fi = ja )
Hass bk ;"'P_ i Eshm
- Whon uses |
O e o ki
=T
O jmnmwm_mwuwm_ =0}
o2 ["H" 1 G | W, 15,16 = 2.ms
FG e ] T =20 s
[Fg LI'Ll_I_I—I_I_I L
i Il .
e i L %
"CF"—_‘T : Fr':ul o
LR —Itp— T

Mote The mierval from the e the s=rea ON signalis temead ON untii & reference pulssis
input must baat least 40 ms, Otherdiss, thi relerencs pulss may ned biinpu
The arro sounter cear (CLALsignal must be ON forat leaest 20 us, Otharwizs § be-

comas mvald,
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Allowable Voltage Level and Timing for Relerence Pulse nput

Heference Pulse Form Elecirical SEpecifications Hemarks
Sign & puilse train input The signs lor each
{EIGN £ PLULS signal) e T rolesance pulse ars.as
Maximum referance e Lo follows:

g 5 1 L 0 i High fevel
1 b PLLE —
AT SR biges = ; Tt = Low hevel
lﬂmhln,:,.'_‘ d Fi rabimnce
TR o R e B I B
AR
P T - Y
807 diffarént two-phasa I T:w; Liser constant Cn-02
pulse train :'p:r-— - (b 3, 4 and 5 & used
iphase & + phaso B) Pl — ‘Qﬁ-—f—h— to swikch the input pulse
WA[:T];I % | multiplier moda
— e 1B
8
L FD N s = W
T b E ol
COW pubse « W pllse
i CEW ke
Maximum raference :L]— ¥ £ s
f 1235
requancy: 225 kpps — -]i _{j /
RN ..ir_-'l =
T e nronoe | H mberarics
e fE e PoRRaR
I} e I _If—__;.-. 108 5 50N
3 The folowing describes how to clear the arror counter.
» Input  CLR 1CN-5 Error Countar Clear |nput
. Input ::CLR 1CN-6 |t
Satling the CLE signal to high level does thea fol-
iowing: SRrvopeck
(=1 ]
» Sets ihe aror counter inside the Sarvopack to 0. [y D
# Prahibiis positzon loop contral. Posharizop
HITE G
Use this signal o clear the emor countar from the

hoat controller,

Bit A of memory awllch Cn-02 can be sel 6o that the emar counter s cleaned only once
whan tha leading edge of an input pulse rises,

| Cn-02BitA | Error Gounter Clear Signal Salection | Factary Setting: D




2.7 Serdng Laer Canniamt Aenondieg fo Filor Coatreder

Salecls the pulse formeol error colinter clearsignal CLR (10M-5).

Setling Maaning

Chears ha arror countar when the CLR
siomal i3 g2t 8t high leasl, Eror pulses = o | SR

d da ot acoumalate while the ssgnal |5 SHamiare
remaing at fugh layel
Clears the erfor countar only once wien

2 the rizing edge of the CLA signal nses, g-.“'::-‘.*.,i—J_i L

Dlaewad 003y TN oo o T pont

2.2.2 Using Contact I/O Signals

1) Contact Input Signal Terminal Connections

These signals are used focontrol SGDE Sernvopack operdfion. Connact thess signal tar-
minals 85 Necessarny.

Garvopnsk
[t
i R T
etz aay
o 1M 12
Hosl caninoller
Phaobag

(Tu T TR [ :E }:ﬂ '

o
= PiOw  [towes i }‘Eﬁ ;
! Y | —— =%
Pt FEN-1E ; }Zﬂ:

i 4T I.'||j-'-'-1:r ﬂﬁ{i
B
Vav

Mote Provide-an extermal VO power supphy separatent
Thens are no power terminals to which the SG0OE Servopack outpuls signais
eteinaiy.

Extermal Power Supplyl 41240 24 VDG
A0 m& or more

37
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B e e SRR
A0 F Using Craad 100 Slgmls cow,

Yaskawa recommends fhat this axternal power supply be the same type as for the

autpul carguit,

— Input P-IN 1CN-13 L0 Power Sopply I
This external power supply input tepminal is com- Servofack
man to the following contact input signals: L-'-m"ntTﬂl

T il e
S ! s (I
Contact Input Signals: S-ON  (1CN-14)
P-CON 1
P-OT E‘lg::::::; Canmact ar exbarnal D power sapply,
N;ﬂ_T__ {TEN-17}
ALMRST (1CH-18)
2] Contact Cuiput Signal Terminal Connections

Thasa nmmﬁa&mb BIE ugad

b indlcate 5 SErODEEE : e

tiparation stans. o o e FROISREN Lp.i':,'.';"f?gl.u

et ML AL oy R
et | S et

Priatocoupsar cutaul Eh Db 154,554 ALM B0

Par catps Prie idema 10897 B ey

Mairen opanatoral g l' AN 2 ma S

:E:gn'mvnﬂ e s WL - i

i ot AC-. § TON -
auant 50 mA DG _'ﬁq < | oy s S e
141 BE-TO
| Sipan cofecior ouiput :
Par outpd
sChaf Ao

Bagmam apesalions b ] -lt {:'—

wellage: 30 VDG h IEN33) S5-AL Haer controliar

P xirnum et !.

it 20 ma Qi oy

Tha PLO phass |8 ouipol vhen e ransislon (Tr) ums OFF at phase C

Note Provide an external 110 powar supply separalaly.
There are no power terminals to which the SGOE Servopack oulpuls signaks ex-
1amally.
Yaskawa recommends that thiz extemal powersupply be the same type as forthe
input cirguif

I s R PR Ot Signal Ground Gommon |

Thiz signal grodind is used for the following output slgnals, Connect to 0V an the extemal
poWwer SUpDy,
Contact Outpul Signafs: BK  (1CN-7)

COIN (1CN-8)
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2.2.3 Using Electronic Gear

1} Dutlineg

The glectroma gear lunction enables the motor travel distanoe par input referonce puise
to be st o any valua. I allows the. host controlier to perform control without having to
consider the maching gear ratio and the number of encoder pulses,

When Elecironic Gaar Function When Electronic Gear Func-
s Lrasc tion is Used .
FetErEnnE
Weorkpinsi Wy wnil 1 um
Dﬂ_‘ﬁ—lr
=T Hisrkaeod S
efictdar gitcsh & mfn
Mumbar of Hall scraw pulses: 1024
ancoder micke i mm
presas: 1024

Bgcmine-condiions and refsiencs Unst
To rmavn B workplece 30 mm, st be-deditgd Tor The Slectionis goar

turction befarghand.
e reveiudion is scivaiant o8 min, 5o o it
1= E= 1866 (ravoluticns)

1024 1 4 {pulses; = eduisalent 15.one fayokibon, sa ;
A Eﬁﬁﬁrrz 1024 1 4 = A2 {pusas) Tomove a workslece 10 mm

A tolal oF 8827 puides must be inout s o redarenca, ?ﬁ hu-nrfa1u:nqr:1|3 :ﬁnfmm
M hesl coniroder naeds B make this cetdation ;

2} Sstting the Electronic Gear

Calcutate the elactronic gear ratic (BYA) according to the procedurs below and sef the
value i Cni-24 and Cr-25.

a) Check the machine specilications.

| i
lierms relaiad 1o electronic gear; End ;
— Ggar ratic Ball Goromw prch
— Ball scraw pitch Gaar ratio

= Pulley diameter
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228 Using Electromie (rear eonl

A

b}

c)

g}

Dietarming the refarence it to: beused,

Ta meve & fabéa in 0,001 mm unis

Aeterence unit is the minimum unit of posi- Asferanca und: 0,001 mm

tlon data used for moving the load. i
[(Minimum unit of reference from host con- | ]
trolier) 1

Examples:
0.07 mm, 0.001 mm, 0.1°, 0.01 inch

Daterming e reference unit sccordnp 1o
maching speciticalions and posiareg

Reference Input of ore pulse moves the load accuracy,

by one referance unil,

Example: Whan referance witis 1 pm
It & raferance of 50000 pulses I8 Input, the load moves S50 mm (50,000 x 1 um)

Detarmine the load travel distance par ravalition of load shafl in reference units,
Load trevel Sstance per ravolutonal load shalt fin relerance.urins)

Loed trervet distance par resalubion of ead stal [ anil of distancn)
Hetaranca unlt

Example: When ball screw pitch is 5 mm and reference unit is 0.001 mm
5/0.001 = 5,000 (raference units)

Ball Screw Disc Tahble Belt & Pulley
Load srak Lrmd @iaf . _p
A Pafeh T kst = 2 Pty st
a m ®  Rewwnm ir 1 rlwnl:lm 0
Rl anod wiil

Datermine the elecironic gear ratinl:%}.

i the load sheft makes " evalutions when the motor 2haft makes “m® revolutions,
the gear ratio-of motor shaft-and load shafi :s-%_

b1
loctromis riti IF =
Elocironic: giad ratio th

Murber ol ancader pulsay x4
Traved cistance per revolition of load shafl {in Teference uns)

L]

SEME ervomotor number of encoder pulzes: 1024



2.2 Settimg Liser ConsfamiycAccording to Nest Conrolier

NOTE Make sure that the electronic gear ratio meats the following conditian:

0N = Ebegtronic gear ratio {E]f- 100

If the electronic gear ratio iz outside this range, the Servopack doas not work
properly. In this case, modify the load configuration or reference unit.

&) Sat the sloctronic gear rafio o the user constants below.

Raduce tha electroni gear ratio H:] to their lowest terms so that both A and Bare an
integer smaliar than 65535, then el A and B in tha following user constanis.

fg'}-—-—-‘ | Cn-24 | RATH  Electromicogear rube [numarmior)
WIT—— | Cn-25 | RATA Electromec gear ratio (denominator)

This is all that is required to sst the electronio gear.

RATE Unit: . | Setling Factory
Cn=2d | Elecironic Gear Ratio {Mumeratas) Mone | Fange; 1 |Setng 4
1o 65535
RATA Linls: | Sefling Faciory
Cn-25 | Electronic Gear Fatko {Dendgtmiisto) Mone |Hange:] |Sefing 1
1o G635
npw ElvOaRss
rnn | [
Elegtranic gear ratlo fﬁ) — Cn-24 ';r
A Cn-25

B= [(MNumbéerof ancoder pulzes) x 4] x [Motor shaft rotating speed]

A= [Refersnca unil (load fravel distance per revolution of load shaft)] x [Load shatt
rotating speed]

Mote that the user constant settings must mast the following condition:
o1 = |8
0.0 = {_a |= 100

41
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223 Uvimg Efeeframic Gear oo,

3} Examples of Setting an Electranic Gear Ratio for Different Load Mechanisms

Ball SGarow
Flefargnse unil L0601 mm

Lioasd shalt

Trave! distanas per = M _ edan
revolutlon of oad shatt  Bb0Tmm

Electanic gear ratio tEJj S i L . S

: A BO00 = 1 Cagh
Bal soraw Pratel [ gn.
Incremens pren: 6 mm yathieg ek | e0ee
Emad el =35 B30
1024 puises pay reviisian
Disec Table Toonus! stireon ur .
revolubon offosd ehaft _;Dﬂ.u- = a0
RAedarenca Lt Cant i
(1 B 1 q E}‘1 w4 wd - Cadd
Elscironic gear ratio () ~ 19855252 = So88
Lo shatl
Increments ancader: Presst cnos | 12268
1024 pulaes par revsulion ¥RAIES e
Belt & Pulley
Faforence unil: 0.0254 mm  Tfavsldisancaper 314 x 1 = 12388
Load shatt reittion ot loed shaf
Gaar rato: Elactranic gaar talio [21:—'”3'@”5“1’ = Ln-a4
P 1r 2 Al 12382 = 1 Civeh
_ BB30.4 _ 4B1 pe
Incromental encoder. =Jomz " EE0 e | Ondd .l 49183
1024 pEsas par revalusan Crzs | E1A10

4) Control Block Diagram for SGDE-_I_I[ P Servopack for Position Control
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LY Seming Upthe E Sernvopack

2.3 Setting Up the X Servopack

I This saclion describas how 1o sal user constants 1o operate the 3G0DE Sernvopack.

2
s
2.3.3
2.3.4

D A T I P PO - i m i Wk m o e e s TS e A e S

Soting Sarg Gain

L Eing e SO B IO . ) s e e sy o e i s n
Saiting the Torque Reference Filter Time Constant .....coovreeviene. .

2.3.1 Using Autotuning Function

43
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1) I apeed lbop galnand position leop gein forthe servo sysiem are not set properly, posi-
lioning may bacome skw. Technigues and expanonce ane required to set these senvo
gain values according to maching configuration and machine rigidity.

2) L-series Servopacks have an autotuning funation hal automatically measures macnine
characteristics and sets he necessary servo galn valies, With this lunction, even firse
tme servo users can eesily perormfuning lor servo gam. Servo gain values are sat in
user constants.

3 The following user constants ‘can be automatically set by the autctuning funciion.

User Constant Meaning
-0 Speed hoop gain
Cn:05 Speed loop mtegrebion time constant
Ch=14 Posltion lsap Gain

41 Fordetalis of how to:pardorm autoluning, refer to 2.2 3 Auioivning

2.3.2 Setting Servo Gain

1) Check and resat the servo gain whan:

a} Automatically set servo gain values nesd 1o be checkad after autatuning

bl Eaxch sarvo gain value chacked m a) is to ba dirgctly set for another Servopack.

¢] Response performance needs fo be further enhanced sfter autaiuning, or Seno Gain

values nead 10 be reget tor & system with lower responge pertommandce,
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44

2} Set the following usar constants related 1o spaed |oop as necessary,

e A e I o e ——
21} Epprimg Sersy Crein cont.

. | Setling Factary
LOOPHZ Unilt; ;
Cn=04 |5 Range: 1 | Sellirg;
Spesd Loop Gain (Kv) Hz  icasen liEn
e [SEHING Factory
FITIME LEnik: .
Cn-05 3 ‘Hange: 2 | Sathng;
Speed Loop Integration Time Constant [Ti) M |y 10000 |20
Cn-04 and Cn-05 are a speed ioop gainand an jn- e i
tegration fime consiant for fhe Sarvopack, i Ll o]
respectivaly.
e

The highar the speed loop gain value ar the smalier the speed loop integration time
constant valie, the higharthe spead control raspanse, There is, however, a cartain Emit
daepanding on machine characlerisiics,

Faclory sefting of spesd loop gain is Ploonirol 23 shown above. P control and Pl control
can be switched by P-CON {1CN-15).

P-CON |= OFF | PI Control m[. m'.‘w
P-CON is'ON | P Control == 1
G T ]
FmE poirpl o

F et

These user constants are automatically sat by the aulotuning functian.

3} Set the following user consiants related to position loop as necessary.

POSEN Linit: | Sattng Factony

Cn-TA | Posiion Loop Gain (Kp) e Hanga: 1 | Seffing
1o 200 40
This user constant isa poslihon [oop galn for he Fpion Pegiipn iocd'nain

o i

Intreasmy the poasilion loop gam value provides ozatbiniia
posifian contral with higher responsa and less

error, However, there is'al certain imit depanding

o maching characleristics.

This uzer constant is automatically set by the Sutdiuning function.




I3 Semamg Up rhee S Servopacl
=

A ERLY Linrt: 256 Reforences Factory Safting: 1024
Cvarilaw
it Mam Al ¢
f ovisLY

The erfor pulse |evel at which a position 6o Smorpese o

pulse overflow alarm {alamm A31) is detectad i i

: i e fann o ash

as shown on 1he right. e

2.3.3 Using the Smoothing Function >

1) The smoothing funotion adjusts conslant-fraquency releranca input Inside the Sarnvo-
pack so that accalergtion and decelerallon can be as conztant as possible, To usa this
function, set the following user canstanl

AQCTME  Poaition Reference {Unit |[Setting | Faciory Selting: 0
Cr-26 AccelaralionDecelerasion | 0.1 ms | Rangs;
Tima Constant Orto &40
{Smoothng)
This function performs acceleration/decelemation B Sarvigecs
processing for input reference pulses (pimarylag s —
characieristios). Shiamay e -5 5 _‘::J
This function prevents the motor from running at
progressive speeds in the following cases: Hm"“i S
culse | |
freeecsy Arph pecsric Rt
«When the nost conirofler which outputs refer- g T
ances cannot perform acceleration/decelera- el T L Gne pacoTiE
lon procaszsing Rlaianios

e ey T LRV L)
= When reference pulse raquensy is 1oo law

= Whan referance alectronic: gearraticds too high imore than 10 imes)

This functon does not change the travel distance (number of pulses).
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L. 1.4 Setting the Torgue Reference Filter Tome Conviam

2.3.4 Setting the Torque Reference Filter Time Constant

1} It the macnine causes vibration, possibly resulting from hea serva drive, adjust the foliow-
ing fiter time constant, Vibraton may stop.

TREAFIL Tamue Astferans Linit Satling | Factory | Far SpeedTorgue
Cn=1T | Filter Timo Consl=nt 100 us | Hange: | Seting, | Controland
1 Dio260 |4 Fesition Contral

Cn-17 is 8 forque referance liter time constant for the BGDE Servopack. The smaller the
value, the higher the torque control rasponse. There is, however, a certain limit depend-
ing on maahine conditions,

With the standard sethng, the machine may cause vibration resutting trom the servo
drive. In this case, inorease the constan! setting. Vibration may stop. Vibration can be
caused by incorrect gain adjiusiment, machine problems and soon;



EA Seiag Step Wade

2.4 Setting Stop Mode

| This section describes how ta stop the motar property

e | A e e s b L e gl 47
B e - g - B IO 57t e 0 i e oo o R B i D SR TH 45

2.4.1 Dynamic Brake

1} Tha Servopack entars serro OFF shatus whean:

& Servo OMN mpul- signal (S-0M, 10KN-14).i5 turmed OFF
= Senoalanm eoours
= Power 5 wrmed OFF

Then, stoos the servomotor oy dynamic brake (DB)

m Dynamic brake {DB) : e i

One of the gereral mathods o cause a mator sudden Slop. é G' r/‘l.'\\
“Dynamic brake" suddenly stops & sarvamotor by shoring iHs

abecincal circuit. G'

This dynamic brake glroull 15 Ncorporated n the SeTvopack, 4
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242 Uiing Holiting Brake

2.4.2 Using Holding Brake

1} Cutfine

Holding brake Is useiul when a-seno diive |8 usad
Ao control a vertlcal axis, A servomotor with brake
pravents the movabie parl from dropping dus to
gravitation when tha system power is tmed OFF

NOTE

Bannomicior

|

LR RS AR A

|

Hitging boake

Praveris movahls
parl froem shilting
fua by grvitation
whan power s
tumed OFF

Tha bulll-in brake in Servomotor with brake is a de-anargization operation type, which i

uged for holding purposes only and cannol be used for braking purposes, Use the hoiding
braxa only fo retgin 8 stopped motor. Brake torgue is maore than 100% of the rated motor

torgue.

2) Use Senvopack contact output-signal BK and brake power supply to form a brake

CNAOFF clrowdt.

An axample ol standard wiring is shown below.

Senmpack
Powes ssipply
R K
W
T W
&
N
B-RY
+1k i L E o7
T s | L
> samal |l
e 1LY T
?UPI[[
ki, S Fad
Al Whin | an [ | - Black
Sisbal g sLpiEy

BH-AY: Srake conbml refay

4%

Braks powed supply Bhas feo hpas (200 Y, 10004}



2l Bivdimg Seop Make

Output —+ BK 1CN-7 Brake Interlock Cutput i

Thiz output signal controls the brake when a motor with brake is used. This signal termi-
ral nead not be connected when 8 mofor without brake is used,

Ralated User Constants

n-12 Time dalay from brake signal untibsendo OFF

Gn-ts | Spesd level for brake-gignel output dunng operation
Zn-18 - | Dulput bmeng o Brake sigesl daring matar aperalion

O Siatus:
Clrauil babwesn 1087 gnd 1CN-10 B-cfoaad. Reioazes the braka.
1CEH-T iz at low kevel,

OFF Siatus:
Chrouit Detween 1CN-T and 1CHN-10 is open. Appias the brakn,
1EN-7 i5 athigh leval

Output — SG-COM 1CN-10 BTl RSy I

This isgsignal groundforthe culput signals shown below, Connact ihig signal tarminal g
9% on the external power SUPRIY,

Contact Output Signals: BK (1CN-7)
COIN (1CN-8)

3} |t the machine moves slightly dua 1o gravity whan the brake s applied, sa1 tha following
user constant to adjust brake ON timing:

Teme delay from He Umd: |Ssming | Factory Setfing: O
cn-12 | gRkTe  Hime a brake signalis | 10ms Hange:

cipul wntll senvo OFF 0o 50
slalus sccuTs
This usarconstant is used to sst output timing of Enminm Tiening wivam MSohor fa in Sacpped Gtmss
brake control signai BK (1GN-7) and servo OFF | Strireu | Swe Ol o
operation (motor oulput slop) whan SGME! T r
SEMEP Servomotar with brake is used. =T L[ Amny ke
| BTz w
R o | ITORCT | DS
CHUGOFF stanesl .l.“_".':
B ThRd

L]
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(24D Tling Holding Brabe ot

With the slandard satting, ihe sarvg i urmed OFF whan B¥ signal {brake operation) s
outputl, The machine may move siightly due to gravitation. This movemeant depands on
maachine configuration and beake charactaristics. If this happens, uee this user constan
1o delay senva OFF timing 1o prevent the machine from moving.

Setin this constant the brake ON timing used when the motor is in stopped status,
For brake ON timing during motor operation, use Cn-15 and Cn-16.

4} Setthelodowing Userconstanistoadjestbraks ONtiming 50ihat holding brake is appiied
whien the molorstops,

Speed Level al which | Uniiz | Ssiting Fartory Seattimg: 100
; Brake Signel ls Cuipul | fmin | Bange
BREEGPD during #ofor Cparaton O fo
baximiem
Spoad
Dot Timipg of Brake: | Unit: - [Seiting Faciory Satling: 50
ERKWAI Signal during Maotor 10ms [Rangs: 10
Diperation b 100

LIsathess user constants fo set brake liming usad
when the servo (s tumed OFF by input signal 8-
O [1CM-141 or alam occurmence: during motor

rotabion,

Brake for SGME Senmomotor is designad as hold-
ing brakes. Therefore, brale O tming whan (he
motor slops miest e appropdate. Adjust the user
consfant settings while obsanving machine opera-

hicwr.

s Conditions forBR signal (10N-T) output during
motoroperation. The circuit between 10N-7 and
1EMN-10 s openedineithar of the Tollcwing sitisa-

fions.

Araka Timing woan Mpios g in Binpesd Siaius

Fawa: FF
i | SO
/ey = B
A ' Bup b omE
2oCITI0g i m-u;r?.;mg

. R e B
W e
frminj :

R e e .
BRESFD

i dwrirul i L]

L EREwAl |
|

'R thie 1 SlaDaes. Bs &l i oot

1 [ Biator spead drogs below 100 fmin after s&no OFF becirs:

2 | 50mmE haselhpsed afferserse OFF SEcuirad.




15 Formung a Proreciive Segeence

2.5 Forming a Protective Sequence

This section dascribas how to use /0 signals from the Senmpack to lorm a proleative
saguence for saloly purposes,

221 Using: Sarve Alarmm Quipld, cve s ooy o1
bt LR TS IO ST s b om0 e
2iea - Lhng Posttieminn Gormpiats-SIGmaE . - oeeoee s inmessbisnessssinos . 3
284  Hardling of Poswar Faliuse 54

2.5.1 Using Servo Alarm Qutput
1) Basie Wiring for Alarm Output Signals

T
Stz far WA
- ,l;—|

mum..-mr Duitpiat - el 1EM-04] AL e F i
m-mu%cﬂnn ] }4 iﬂﬂﬂmﬂ
v 30 = BB
s il 1 ICMAE ALMEE
curimnt: 54 mADE 1 i§

Provide an external V'O power supply separately. There are no DG power available
trom Sarvopack for output signals.

2) Contact Output Signal ALM

Output — ALM 1CN-34 Servo Algrm Output

Output N TR o LIl S/ona Ground for Serve Alarm Duspul

Signal ALM is output when the Servopack detacts
an alamm,

Form an external circuit 50 that this-alam oulput
(ALM) tumns the Sendopack OFF,

oN Ciroull betwaen 10MN-E4 and 10N-35 B closed. | Normal sfale
AP 1CN-34 Is '8l low level

CFF Corouilt bedwean 1CN-34 and 10M-35 = opan Al stale
status; | TOREEE S high lavel

3] Whan the sarvo alarm {ALM) is output, eliminate the cause of tha atarm and set the fol-
fowing ALMBST Input signal &t high level (+12 to 24VDC) to resetl the zlarmstata.

—+ Input ALMRST 1CN-18 Bt |
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—_— —
233 Using Keren C0% Inping Sl

57

Thiz zignal Isused tooresal Ihe sarvo alarm state,

Naormally, this signal terminal need not be wired, This is because an extemal cirouit is
narmally forrmes so that servo power 5 umed OFF when servo alarm is autput. Alarm
state is automatically reset when servo power is tumed ON next time.

Alarm state can be reset using the Digital Operatorn

When an alarm occurs, always eliminate the cause before reselling the alarm
state. 5.2.7 Troubleshooling Problems with Alarm Dizplay describes how to trou-
bleshoot the system when an alarm-arises.

2.5.2 Using Servo ON Input Signal

1} This sechon descnbes how 1o wirg and use contact inpul signal "servo ON [3-0ON}"
Lse this signal to-forcibly-urn the servomotor OFF from the host controlier.

Emaral pomen
ety
w12 ga
T Pb
l_ﬁ_ £0h
aw

— Input 5-ON 1CN-14 Servo O

This signal is ysed to turn the motor ON or OFF,

ON: TEN-14
is-at low
liavel

TUMms the motor OfN, This & noamal
operaton stats {caflsd "sgno ON
shate™),

OFF:
1CM-14 = at
high leval

Tums tho mpfor OFF, Thes = inop-
erable state (called “geren OFF
state”],

If the serv s tumed OFF during
mofor epanabion, (e melos s docal-
efated to & siop by applying dynam-
& braka:

Servo ON
Motor 18 O

MMobaris
apeiated
necarding b
ingud sigmals.

Servo OFF
Motor is OFF

e
cannot run

NOTE Donotuse the 3-0N signal tostat or stop the motorn Always use &n inpuf refarenceta
start and stop tha metor,
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2) If the S-0ON signaiis not 1o be used, 581 the following memory switch to 1:

Usa of Servo ON input Signal | Factany
Cn-01 Bit 0 | Setting. 0
This mermory switch is used to snable or dizable Sarvogack
the servo ON Input signal S-ON (1CH-14). 1N
=1
Whan extamal shorl-circult Widng: iz omitted, sat Hr th]

the, mermany switch o *1."
Wnom 540N |= ot used, Thes sho-circul
wiring can e omifed.

Satting Meaning

Uzes asrvn ON sgnal 5-0N,
{Whan 10H-14 & open, serve (S 0FFE When 10MN-14 &5 a1 0V -sarvo s 0b)

1 Dizas not was aeréo Gl signal S-01,

2.5.3 Using Positioning Complete Signal

1} This section describes how 1o wire and use conlact oulput-signai “positioning compete
output (COINL® This shgnal is outpat 1o indicate that servomolor operation Is complete.

B _1
Esrvopack iy
grﬂncnunl'erhm'l
e et g
MU m Spesation wollags - 1Eh-H L COt o
f—— i ! . .|
i?ﬁmmmlnmrﬂ: { :v?i._‘_ﬂi'ﬂl&l
S0 AL
e
Output — COIN 1CN-8 Positioning Compiets Cutput |

This output signal ndicates that motor operation
Is complete during pasitbon canirdl. The host con-
irpller uses IS sigral as an nterock to-conlirm
that positioning & compleia,

am Circult bathween 10H-Band 1CN-10 |6 | Posillening s complete (pasition ermoris
SR cloged. Delow the presal vakual,

; 1CN-B iz af low lawsl
OFF Circult betwesn 10H-8 and 1GN-10 15 | Posiioning is hot complate {pasition
ahis GERE, aror s over the preset valoel

! | Ci-B-is &t high fsvel

Presat Value: Cn-1B (posifioning complete range)
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h
254 Bandiing of Power Failurs

2} el the number of errar pulses in the fellowing user constant to' adjust output timing of
COIN (positioning complete output).

COINLY Uinit; Seling | Faclory
Cn-18 e Helerance | Range: 0 | Setting: 7
Positioning Complete Rangs Uit W0 260
Hplorgnaog

This user oonstan! s used to set cutput timing of e hr = il
positioning complete signal (CON, 1CN-8) o be l/ \:<‘_
output when metor aperation is complete after a — Gt SOV
position reference pulse has besn input. EI‘L'::“ SR I

con | i

{1y

Setthe number of error pulsas in terms of reference unit (the number of input puises thal
i3 defined using 1he electrons gear function),

if1oo large a value is s&f i this user constant, error may become too small when the mo-
lof runs ata low speed, causing COIN to be autput continuously,

COINLY does not affect the final positioning accuracy,

2.5.4 Handling of Power Failure

1} If the Servopack dateets inslapansous voltage drop In power supply, it cutpuls alam
AFA o pravent a hazardous siuation,

ALM autpt ks OFF [airoult betwsen 1CN-34 and Powar Faillim
1CN-35 is open) okl
200.0r 100V
Eupply wallege
ALM e
(1CM-34)

Hote Cleanng Serve Adarm

Tochange a user constant that is made valid by turning the Sernvopack OFF and then TN,
always wall lor al least the "power holding tima® after the Servopack is turned OFF, then
lurn this Servopack ON. Follow the procedurs below.

= Maka surs that all indicaters (LEDs) on the Digital Cperator have gone OFF,

= Make sure that the power and alerm indicators {LEDs) on the front panel of the Semvo-
pack have gons OFF.

Then, tam fhe piwer ON again.



LI Ferming o Frofeciive Seguence

Reason

Whan clearing sarva alarm, the Servopack will oparate normally even f it = urned ON
without Waiting "power holding tme” after balng turned OFF, In this case, howavear, iha
Inskde of the Servopack has not yelt been resel (power ON resel), Therefore, user
constants thal have baan modified do nol becomea valid i thesa constanis ara made valid
by turning tha power OFF and then ON. although the modified (new)sattings appeat on
the display, he old settings are still valld Insida the Servopack,
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Z4! Wiriap Inntracaons

2.6 Special Wiring

2.6.1

HOTE

HOTE

NOTE

refer to 2.6.1 Netes on Wining and 2.6.2 Wiring for Noise Confrol, and refer 10 other

I This section desoribes special winng methods including the one for noise control. Always

SECHONS a8 NeCessan.

251 WIS INSIUSHIOME: 5 irrw maiin s smsaiip s g e s Fasw ik sk s s a s s

262 Wirng for Noise Contrel . ... ..

263 Using Mare Than One Serve Driva .. _... e e T
2,64 Using Rageneralive Units .
2E5 . Using SGDE Sarvopack l.l.rrth Hsgh 'l.f::ul.!agﬂ lea

268 Connector Temmingl Layouws

Wiring Instructions

Toensure safe and stabie operation, always rafar to the following wiring instructions.

BEREOSd

Always usa the foflowing cables for referance input and encoder wiring.
Maximum
Cable Type Yeskawa Drawing Mo. Allowable
Length
For referense Twimted-pair
Sl 5 DES404855 3m{as )
Misliconaguctor
Far encader shisided i il bzl 20 m (856 1)

bwvlstad-pair cable

enchter)

s Trim off the excess porion of the: cable to minimize the cable length,

For & ground wire, use as thick a cable as possibia.

= Al leastclazs 3 grounding fground to 100 £ or
lBes] & pecoemmended.

+ Always use ong-ling grounding.

= || tha mmolor s Insulated-from ihe machine, ground the molor directly.

Do nol bend or apply iensicn fo cables.

= Since the conductor of & signal cable s very thin (0.2 16 0.3 mmy), handia |t with ade-

Quzte cang,



1.6 Spactal Wirtag

NOTE Use a nase filter (o preven| nolse interfaranca. Moise et
{For detziis, refer to the following Caution.)

« i the servo 5 1o be used near privale hausas or
may recalve naiEe interference, Install a noisa
fllter-on the Inpt sida of the power supply lina.
Since this Samnvopack isdesighed as-an indus-
tnal davice, |t provides no mechaniam to pravent
ricisa infarferancea.

NOTE To prevent malfunction dus to noise, take the followsng actions:

« Position the input reférence device and noisa filter as olose to the Servopack as pos-
e,

& Always install & surge abeorber circuitin the relay, sodencid and magnetic contatior
Cols..

» Tha dislance batwaen a power line (such as a power supply line or motor cabke) and &
signal line must bs at leas! 30 om (12 in). Do niot put the power and signal fines in tha
same duct or bundle them together.

» (o not share the power supply wilh an electne welder or electrical discharge machine.
When the Saervopack s placed near a high-freguency osclllator, install a noise filtler an
the inpul side of the power supply ina.

Note a) Since Servopack uses high-speed swilching elements, signal fines may re-
calve noise. To prevent this, aiways take the above actions.
by For detags of grounding and nodse Giters, refer fo 2.6.2 Wiring for Molse Con-
fro.

NOTE Useamolded-case circult breaker (MCCB) or fusa 1o protect the powear supoly lina fram high
voltage. i

» This Servopack is dinectly connecled 1o come
mercial povwer supphy without & transformar.
Always use an MCCB or fusa 1o protect the sas-
vo systam from acoldental high voltage,

« Salecl arvapproprinte MECE or [usa acconrdng
to the Sarvopack capacity and the nomber of
Servopacks 1o be Used as shown balow,

=T
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LI Wiring far Nofre Contrsl

MCCB or Fuse for Each Power Capacity

Powar Power Capacity Fer Fower Capacity Par
Vollage Servopack Type Servopack (KVA) MCCB or Fuse [A)
(528 note 1) (e2E note 2)

SGEOE-A3AFP 085
SGOE-ASAF 2.3 &

200V SGDE-01AF 0.5
SGDE-O2AP 0.75
SGDE-D4AR 12 B
SGEDE-GHAR F 18
SGOE-AZBP 02
SGE0E-ASEP 0.3 ]

100 W SabE-MEP 0.5
BEDE-QzBP 075 ]
SGE0E-O3IBP 1.4 ]

Mote 1) Power capacity-al rated load

e Opersting charactenstics (2570 ) 2 secands or mone for 200%, 0.01 zacond armaoee for
TO0ES

3) Afast-operaling fuse cannat be used because the Servopack power supply is a8 capaci-
tor mput type. A fast-oparating fuse may blow out when the power is turned ON,

2.6.2 Wiring for Noise Control

1) Example of Wiring far Neise Control

a) This Servopack uses high-speed switching elements in the main circuit, [t may re-
calve “swiiching noise” from ihese hegh-spasd switcheang elements if wiring or ground-
ing around the Servopack |s nol appropriale, To praveni this, always wire and ground
the Servapaak carrectly.

b This Senvopack has a built-in microprocessor (CPU), To protect the microprocassor
from extarnal noisa, install a noisa filter in place.
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1.6 Special Wiring

&y The follcwing 1= an example of wiring 1o nolse control.

anT:u-r"

e
= =]

10.ar EODE (i i
205 WAL ; ; Bnrsopack .
- i - o i
|.1n|:-mrr { B @.
e
[rat TE T L *
I G ol |
& sz ke g | . EE |
| = T e b s B
= BNl QEnanaion
‘ ......... mrpul|  (omnded oy
(=T TH
a—a—*
i
i |
1 1 1 |
| o II‘J st nnt
T -
T% Lot hie| (e : o N
It it |
{ L P i
b i e’ i
waseg\' Caangl  EEC, 34 mat |
WANAEWATT a Dok e ol

E i
a5 H'l'ﬂ- UM ||:E"i|rﬂ| 3

Gt mn

el Ol G-idve Foumang
a1 Kl DlEas 3 (ioondeg)

* When using & noisa filter, always observe the following wiring instrucfions:

Note &) Fora ground wire to be connected to the casing, use & thick wire with a thick-
ness of at least 3.5 mme (preferably, plain stitch cooper wire).
B) Forwires indlcated by P§, usetwisted-pair cables winenaver possible,

#1 Correct Grounding
= Always ground the molor lrame,

Always connect servomoior frame temminal FG (greean) to the Sarvopack ground termi-
nal. Be sure to ground the ground teminal,

& [ the-sarvomator is-grounded via the machine; 8 switching notse cument will Hosw from
the Servopack power unitithrough motor siray capacitance: The abowve grounding is re-
guired toprevent ihe advarse effects of switching noise,

« If tha raference input line receivas noise, do the following,

Ground the D X lina (such as G-V and B5-T) ol the reiarance input fine, Ifthe main cirouit
wiring for the moter (s accommodatad ina metsl conduit, ground the conduit &nd 18 junc-
tion box,. For all grounding, always use ane-line grounding,

B




ATPLICATIONS OF I-SERTES PRODUCTS

Ld.2 Wirtmy for Nelse Confral eont.

3) Moise Filter Installation

a) Usean Inhibi type noise fiter to prevent nojgs
fram the power supply line.

instdila noise fiiter on the power supply lire for

perpheral eguipment 88 NBCaszany,

The following faple Ests recommanded notse
liters for each Servopack type.

Moise Fitter Types
S| e | e [
Wy | S0 oo
v SGDE-ASAP
10,07 HP
). EE{HP# 'SGDE-CIAP
{p.27 ey | SODE-02AR (Eprract)
{053 1y | SOOE04AP L 20O VAE, 10
going | Bemmsee | [ 200 VAG, 204
:{ﬁﬂ gty || SEEEACEE et Sﬁﬂﬁgﬁﬁ
fﬁu"';lﬂ SGDE-ASRP w
100 ;ﬁ;’*‘HP? SGDE-TIBR
ﬁg;""m,:l SGDE-02BR LRl E‘j“"ﬂmﬂ
ﬁ:ﬁnaawnm SAVERT s ﬁﬁéﬁ%ﬂ

Note Tnase nolsa lifless are manutadturad by Tokin Corp, and available from Yaskawa.
For naoise filters, contact your nearest Yaskawa sales reprasentatives.




2.6 Special Wiring

By Alwaye chearva 1he folowing (nstallation and wiring Instrucibons. Inoorrect use of &
nome filter lalvasits penafit=

« Separate input ines from oulput Enes.

i
i nal i s frpat gned ougpu ==
fines in thie samie duch o
]

bundia them iogatier. P I:D i b

i ]
“

Separma Tose chten

» Separate the noise filter ground wire fram the autput lines.

Do nod sccommedats [he
ness e ground wine, cutpll
Enes & odhar-signal lings o
the same duck o bundia hem

Iogethar.

Tam grousid Wi
L3N 00 oo 3
LK e L

1
ol

O

6l
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e e e e O W o W e =
26 Wirdny for Moiee Cemtrod sant

s Connect ihe noiza Hites ground wira dirgctly toibe ground plate.

0 riot connect thie ncess dilier
grelind wiss 1o ofhar groand
WATEE,

e gl
—

1 hewi - L

i
I
-

A

Shimsied proint

T
BO%

X

= Whan grounding & noise lilter inside a Unit,

If' & raise Eler is loosted nsade
4 Lrid, conifmict e foisa Ber

grosrd weme and the ground T =
wires fram oihar davices i l
nelz tha Liri to i ground R iy

plEde dor the L first, than : |

ground s winras

E*%

62



2.6 fperal Wiring

2.6.3 Using More Than One Servo Drive

Example of Wiring More than One Servo Drive

Frwir dugtdy

!

:] MEL Fraw  Posn
% ey oy o
1
‘ | e i
Fastin | da - —
-
'
| I'——T | TS Saneorcior
i1 ¥ 1
t T e T B | il
i
[ ! u
]
: =T T N
1CH
1Ry
" AL
1
1
i

i i ek
. T
1 i
L e e e S e 1 M
L 1
e -4y

el L Sgnnant
! SaNDOaR
T T
tahesrenen - 15 { ™
% - m w - . "
Ll
M ALW <5 aa

1} Connact tha alamm output (ALM) termenals for the three Servopacks in seres to enable
alarm detaciian relay TRY 1o cperate, This iz becauza ALM Is.8 logical complement out-
put signal, s& the output transistor is tumed OFF when the system enters an aiam stata.

2] Whensoma of the Sanvopack's regenerative capacily i3 not sufficient, connect ierminals
P and M for reganerative units in paraliel. Since the Servopack power supply 5 a capaci-
worinpul type, connecting P and N terminzls in parallel produces: high power capacity
ovar all, enhancing regenerative pedormance,

G3




APPLICATIONS OF I-SERIES PRODUCTS
2 Laing Regenaranivd Lndrs

3) When terminals £ and N are connected in paraliel, alwaystum Ihe powsr ON to & axes
simuttanaausly. Do not tum the power ON o only part of the axes.

4) Multiple servos can shere a single MCCR or nolse titer. Always select s MCCR or noisa
lilter that has encugh capacity for the total powear capacity {load conditions) of thosa ser-
vou, Fordelails, refer to page:he,

MGGOE Plass e

g

2.6.4 Using Regenerative Units

1) "What is a Regenerative Unit?"

A regenerative unitis designed o sately consume eléotric energy that is genaratod when
the sendomctor s rotated by the foad

i Pt S Elsciis mragy

Ermegy
ST an

SEFOraiB el Lt

E
n-
v

ir ——
e

L

21 "When is a Regenerative Unit Required?”

For general usa, & genarativa unit is nol raguirad. In the following cases, however, the
usar must deteeming whathar a regenarative unit is required ar not

21 When the moter 15 used to contral B vemcal axis.
b Whan the motor stans and stops frequantty.

¢l When [Ged inedis exceeds the alfowatle [oad inertia on the molar side.



2. & Apecin! Winmg

d) ‘Whan the motor rofetes al a speed higher than the rated speed (3000 rmin).

&} When mojorsontnols a verical s b} ¥When modor accaleratas and
decalerates fraguanty.

k|
Siomel i eninicd

T IXAA

di When molar rosiss ai 2 sped highse

B Warodi hary B0 i
syl I:' Y Spmed mlwinncs

Teiiin

£ Whan lomd inertia is oo hgh.

Lagd menis > Allcwenle 10ad inariia jor servomator

3] “How can we Determine Whether a Regenerative Unit is Requirad or Not?"

Uslng software “regenerative capacily check program” anables the user to easily deler-
mine whether a regenarative unit is required. This soltware k2 incloded as part of Yaska-
wa praprietary software "AC servomotor sizing software,” which = supplied free of
charge. Lise this software 85 necessary,
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244 Using Regénerdilee Uity oo,

4} Connectling & Regenerative Unit (JUSP-RGOS type)

The standard connection diagram for a regenerative unit (JUSP-RG0S) is shown below.

Sermopack
"| Barepmcao)
1WC
Single-prase il A u
200-230 WAC o i ¥
00415 Vi il L] ol
&

) Ay 34 ) H.'.-H
w2k 24 —.ﬂ- *:-.- il
gy -___J |

CFF it i c e L)
T ] —
] G T
i Ry = Mame
[T]
Hegonamiag o
(LSRRG,

a) A regenedative unit has the fallowing tault detection functions:

= Detecting disconnection in & reganerative resistor
» Detecting faults in a regeneralive ransistor
s Detacting overvollage

b} ‘When one of these falilt detection functions operates, the infernal alarm relay is actu-
ated. Then, the ciroulf Detween cutput terminals C1 and C2 is opened.

¢} Formraseguence so thal the Servapack poweris tumed CFF when the alarm relay is
HActiated.
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5} Connecting a Regenerative Unit (JUSP-RGOBC type)

Baropan
i SRpsaymoime

Einpie-piinse

2005230V ar
100 PR AL ol I.

=R
ol KT

L1
T
NG e}

il

4 t’i
= B|Hpm e

T

el

Bimning jempes |Femoun whom
AR TR IR usn .,

Fegerzaaliee uill
[IUES-RG0ET

a} A reganarative unil has the lakawing faull detachon funcions

« Datacting disconseslion i a regensralive resistor
o Delecting faulls n & eganeralive RRSIEGDE
= Defacting over/oilace

By Wherone of these taull detection functions cperales the imernal alarm relay s actu-
aled. Then, tha circult betwaan output terminals C1 and C2 is opened

¢} Whan an extemal resistor s used, remove the shorling jumper betwean Y4 and Y5,
Then, connect the resistor batwaen PFY3 and Y4,

d) The resistance values of the external resigtor should be 500 min

2.6.5 Using SGDE Servopack with High Voltage Line

1} SGDE Servopacks are divided inio single-phase 200 V and =ingle-phasze 100 V typas
according to supply voliage

It. however, three-phase 400 VAT class (400, 440 V) powsar supply musl ba used, pre-
para the following power tranaformer (for single-phase).

-~
<Primany sides sEecondary sras
1} 400 or 440 VAL — 200 WAk
21 AGD or 440 VAT —- 100 VARG

o

67
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B — - TR
L85 Uiy SCLE Servepack with High Velinge Line conr,

) Select appropriate power fransformer capacity according o the following table,

e e .

supply | o, Power Supply Capacity Per
Vollage rvopack Type SGDE Sarvopack (kKVA)
[see nole)
EGDE-A3AP .25
SGDE-AGAP 0.3
sy LOGUE-OTAR 0.5
SGDE-D2AP 076
SGDE-D4AP 1.2
SGDE-DAAP 2.2
SGDE-A3EP o2
SE0E-AREP 0.3
10V |SGE0E-D1EP 0.5
SGODE-D2BP 0.75
EGDE-03BP 1.4

Note Al rated Ioad,

3} When 400-V-class supply voltage is used, power must be lumed ON and OFF an the pri-

mary side of the powers tansiomer

Thred-phase
&0 ar 40 VAT
1M
U A i
ML
v —y s
W A—

03

Prower ransioamen Sareopock
Y 200 or 100 VAL i.;|
) =
—]
oy i
haagnetic contactor for ¥
pitetet ORCIFF
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2.6.6

Connector Terminal Layouts

This section desorbes connecior tarminal lavouts for Servopacks and Sanomolors:

1) Servopack Connectors

1CN Terminal Layoul
= Rahsanoe -
I PLLE bl 1] HiE b
& . Ratparra =" ]
= PR puias rot = b = ] -
= 3 2N phry l'Eu'"I = 4] ! ke
e -
4 LTt i P BRI ]
Wi ==
] A Snir Hpar 7 Pt L
Eime -
] L] e nior s Mol waec
rHa naE e il T
T [iTs doch agjhal -1 £ P41 usarl
Fors fionineg Enitendt
] EOF 3=t i Mol pans
# B — LI E T 77 - 0L kel
50 S 0 =8 - Mt Lewed
1 = izl gum2 g1l B FO
EF] [T - ] = i el N
L5 ] LN [l BTy ¥ B
L Senvo O it . Fi3 ol paii
' | EOH ol m | PoO |DRCEE
. i "t | e 3 . an
T L B Tl S 5} =
14 PuOT LT B ~ 3 he :'IEH'“:
e Sry | T ROT wniEs (ale-
L B pimris] = 0 5
AL e
1 | ALWEEY Ak a | fE | Freme gud

# Sarvopack Bide Connector type:178238-5 (manufaciuned by AMP)
# Cable Side Connector type: 101 36-3000VE (manufaciurad by 3M)}
Gonnector case type:10336-52A0-008 imanuiacturad by 34)

20N Terminal Layaul
it n B Yo el
LI peman
o wapeky O
¥ Py Tnﬂ-.-l:u'ln 2 BT <
1 Pam 15 iy e
s | rasy | o [PRieu
P st P e g T e w |raws
Hnpky eh aipply <A o= fihmsa T
o
1] ey T (.8 ChBseN g
¥ W b Livind IT ' ol %
" T .| R |2
F - Pl
- 3 w = i
" okt i i B
4] - Pact wweet ) FE' | Fmone goenid

& Seryopack Side Connecior type-178238-2 (manulactired Dy AMP}
# Cable Side Camnesion vpe: 1 0120-3000VE (manwachurad by 3M)
Connedior case type: 10320-62A0-008 {manufacturad by 3M)

69
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266 Coanesntor Termitan Lapsuts £,

2} Connectors for Incremental Encoder

1| Channsl A sulput ‘Blue
z| Channel A culput Blue'Black -
3 | ‘Channal B oalput Yallow
4| Channet B aulpal Yollow/Black ] E
5| Charnmel O outpud (arean =
5| Chanoel G output Garoan Bk =
H
7| O {power-siapply) Gafay =1
B | 45 (powar supoly) Red E
a9 | Frame ground (FG) Orange (L=
L} L
x|
ﬁ%| gﬂﬂlld!;f:whr“m 3| E ﬂ_'—-"
Argi80=0
5’& Sosal DS s =i a H"i"\..l'—'.
A
Items to b= Preparod by Customer
Caza
10320-6240-008
{marmifactured oy 3
Connacion
{1012 0-5000VE
imanufactored by 3]

3) Connectors and Terminals for Standard-type Motor without Brake

1 | Prasall Fled
2 | Phass ¥ Wthitd
3 | Phase W BiLig
4 | Frameground (FG] Grign
=
= B

L -

I

T0

. RS
Boriag 1 AOGE D e
TG

.j_
—g)-
T =y
Sl

M ermy lermnd

im0 be Progaiad by Custoonar
Flupitd g iivisd | L 24 T0H
prvanuliciiead By AMP |
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e e — e —

4) Connectors and Terminals for Mator with Brake

1 | Phasel EET g
2| Praga ¥ Whis =
3 | Praza\W Bl D I
4 | Frame ground (FG) Grean '
5 | HBrakeiemminal Blask
| & | Brake terming Black |

Ilﬂ [[lﬂ-|
—

Caps  1VEAIEC
Sodeai 10T

158
| :i:u:l [T T 10 e Prepened By Cus| o

Foure crimp mesinal FTI5-4TO0 fmasutacired
by AP

—

(] o 1]

pir =y ]

e E@-f'." AC s
b :E’Ef w

[ R P T e R T T S
Yaskawn Cionemm e L)

o HEVAD et B VDG [LEDE-HE)
& FO0NAL iepet VDG ILRSESRN]
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USING THE DIGITAL OPERATOR

This chapter describas the basic operation of the digatal operitor and the con-
vement fealures 1t affers.

All constamt settings and motor operations are possible by simple, conve-
MIETE, GpeEration,

Operdte the dipital operator a< you resd through tns chapter

3.1 Basic Operations ......... T T T R I
111 Comnecting the Digizl 'Flr_u'.r:nnr . T4
512 Resendig e Aloma oo 0oL T4
313 Baotic Fanctions 2=nd Mode Selechon | = - Th
344 Uperanon b St Deploy Mads oo vaie ek T
3 1.5 Operston'in User Constant Seiting Mode ., .00 oovaonn TR
A1 Crperation in Monbior Mode'. oo C oo ooiiiioniioiiio . A8
3.2 Usingthe Fanchons .....cccooicaccasianioss 86
32 Opeanon in Alarm Trace-back Mode - ; HE
322 Dpersdon Ustng the Djelial Opeeator .0 ovnvnyonrann. B8
e R e e e e e = S IRERREEAT
324 Dlearmg Alagy Tracehagk DpLE . ooy o i, 4T
3.9.5: hepkhue Mo Tl -t L G
R4 Checking Sutwene VMBS o o ivvimiprg mem s recirens: 9



USING THE DIGITAL OPFERATOR
AL Conmpinng tee Fipital Uporatoy

i |

3.1 Basic Operations

§ This section describes fhe basic operations using the Digital Cperalor.

3.1 Connecting the Dighal CPBMEIOT us e e e er soem oot sds e .
312" TREEE T SR TVE G RBEITTIE o ac b i o o o o 6 e e e
3.1.3. Bazic Functions and Mode SEIBOfion .........cveevpremsssssosoansin
3.1.4 Operation in Status Display Mode .. ... . .iiiiiiiiaiioi i iaians
31.56 Operation in User Constant Seftting Made . ... s

3.1.5 "Operalich In Monftor Mode . ... ..o cicie st iaaa e

3.1.1 Connecting the Digital Operator

hE
75
78

78
B3

The Digital Operator is avallable as two types: JUSP-OPU2A- 1 (Hand-held Type) and JUSP-

OFO3A (Mount Typa),
Each lype is connacled to the Sernvopack as shown balow.

JUBP-OPOEA Hand-hald Type) JUSP-OP)EA (Maunl Typa)

@‘J ke

hy !

' .

{GEEEE

SERVCRACE Jﬁﬂﬂ
ALAMTM
Caar i

B Serengack
KM

E L ]

= Gmnmh !
L cahie suppEad. e
IR

Garvopisck

« The Digital Operatar connector can be connectad or disconnectad while the Senopack

power is OM,



1.0 Batic Operation

3.1.2 Resetting Servo Alarms

Sarvo alafms can be resel using the Digital Opérator, (Servo afarms can alsa be résel by the
1CN-18, ALMRST input signal. Relar to 2:5.1 lor details, !

Typi JUIEP-OP0TA Typa: JUSF-0R0As
Frass
AR
Al Resat [i] m
Pras
Eamnataneoushy

MOTE Afteran alarm ooours, remove the causa of tha glarm before resatting it, Refer to Sechion
5.2 Troubleshooting to determing and remedy ihe calse of an alarm.

75



USING THE HGITAL OPERATOR

JI3 Boxie Fimchiony and Mede Sslechion

Th

3.1.3 Basic Functions and Mode Selection

Digital Operator operation allows status dspiay, user constant seting, operating reference,
and aula-tuning oparations,

Baslc Made Salection
The four basic rmodes are listed belew. Each time the mode key s pressed, the next made in
the seguence i5 seleclad,

JUEP-CRP - JUEP-CW03A
Prass tha Pritss tha
5 £t
&= @]
ET:
ke b swilch feg mods, key to-ewitah the moda.

=S

Status Display Ee
Mods — Bub-secton 314

Gl b

Cenplngs the Srnoass 1akie-s o
g n

=

Safling Mode — Bub-sacion 315 '

=1

Bttt poer ponsty st i wect Bl Speciel Modes

ait &l Sanmimos b _.J
Thesa mosas ane sslacied by s5iin
& value Tor Harmamﬂrﬁ-ﬂﬁ

¢ Monitor Mode — Sub-section 5.1.8

Lr=00
Liin]- 1510) Sampg| Mo
m.n.;f&'i?’.?nnurﬂf Euwmtf oo-oc Ciperation mode from digas
= I? QR < Siib-gaciion 3.2 .2
l'r.ﬂdmn Traco-back _\I Ot Clear samm Faca-back
Mpde — Sub-section 3,29 dEta -y Sub-saction 3.2 4
JEHF.I O0-04 | Molortype check mate -
S m-‘ Sub-section 3.2,
s F L gl priracis alsTTs
Aphc=tuming modia —
| Oo-0% Sub-seotion 3.2.3
Srftwars-varsion chssk
0o-06 mode = Sub-ascion %28




1T Banrc dyermtdamns

3.1.4 Operation in Status Display Mode

The status display mode displays the Sernvopack status-as bii-data and codes.

» Salacling Status Display Mode

Fress  [—HEae]| or ‘ﬁﬁ t sekG e BtATIS

desglRy mods tarm |
m The strtus display made |5 seacied when Sa
Stafus Dizplay  power supply is turmsd ON,
Ihoaa
Keys to the staties display ane showe below.
|
Bl Do Coda
Poptapnmg: C I " d
=== A |5l
=
[ Pawe OH |-"' _,fr ‘-m B3R [ page
I Arlamnoa T
| P oo i
Code Siafus
Baze block
Itr ."_'1] Serve OFF
; Fin
(gl W) Senm 0N

Forward Rotation Probibited

Plo :':J 1CN-16 {P-OT) OFF. See Gn-01 B4 2 (page 32)
Feveres Hoeton Prohibaed
EEB 1CM-A7 (N-OT) OFF. Sea Cn-01 Bit 3 (page 32).
Aiamm Staius =
=1 L_lrJ Digplays the alatm number

|
(8]
17

.




USING THE IMGITAL OPERATOR

1,18 Operation in Urer Comstant Sening Mode

Bit Data Bescription
Power OM Lit when Servopack power DN, Not B whan Servopach
posis OFF
Base Block LIt for base block, Not it af sanvo O,
Positoning Complata Lit & arror betwean posstion referencs and actual molon

poeltion |s balow preset value

et lif f -aror between position referance snd aciual
miator position sxceeds presal value,

Presed valua: Sat i Cn-1811 pulss is standard saifing

TEOM Lit-of meotor spead éxteeds presal value,
Mol 10 motor speed |5 bekw praset valus,
Freast value: 20 rmin

Feterencs Pulse inpd Lit d reference pulse /s mput,
Mot it i no referencs paldse |5 mpul

3.1.5 Operation in User Constant Setting Mode

1) Two tvpes of user constant are used

i) Constant Setlings (Cn-04 to. Cn-26)
B Mamony Switches (Cn-01, Tr-02)

The sattlmg method s-differdnt for each typa,

The Sarvopack oflers a large numbar of iunctions; which ars selecled and adiusted by
the user constant settings.

The constant settings {Cn-04 10 Cn-28) allow sefting of a constant within a fixed range.
The memory switches (Cn-01, Cn-02) allow the required fupctions to be selactad.
Aster 1o Appenoix C List of User Conslant Sefings

T8
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2} Using the Setting Mode for Constant Settings (Cn-04 to Cn-26)

The constant seftings (Cn-04 to Cn-28) allow satting of 2 constant. Check the permitted
range of the constant in Appendix C List of User Constant Seftings, balare changing the
dats. The sxampie below shows how to change user setting Cn-04 from 80 1o 40.

For JUSP-OPO2A-1
1) Prass 2| 1o select the user constant =) /...m
=1 selting mode, = ey
_ - ? EITED

JUE-F'—B'I \‘E J

2} Select the user constant number o 'sel.
Press the |2 and | > | keys to select tha EEE%

The gesagtad

digit. W— doriir
Press the [ and [ keys o changs the 1@‘|

vRIEE:

3) Press ﬁ] to disptay tha currant data for ﬁwﬁmm Cata

the user constant seleciad arstep 2 ‘i'@:‘ Cat 8 'EEE@@

4) Sel the required data,

Preas the !EJ and E_| keys toselsct the m %m

dlglt The gelaiied
. o dlitg birks.
Press the 1 and P kéys 10 change the %falﬁa
valie,
5) Prass [ 1o store the data. 'EEE The starad
Lot et bfinks.
6] Press [t once more to display the dser  Deer Consiat fmm  papg

constant numbsr again, o~ @m

71 Repeal staps 2 106 a5 oflenas reguared.



USING THE MGITAL OPERATOR

Y05 Gperntion in Uver Comefend Seifing MWy coal,

JI.IEF-'EIPEIM

ForJUsSP-OP03A

aefting mode.

MODES
1} Prass o salect tha user constant "‘\
. T o i s

=i
ERFER~

7 COWH
2} Prozs tha m and _ILI kevs o select the
ugar constant nambar to sat

r
3 Proag EI:] lo display ihe current data for e Cemdand Mamsows i |
the user constant selected at step 2. WEEEE

J-IE.

fatal) ]
4) Press the |4 fjl and "‘lL| keys o change the

data to the required value. ify ( (‘D

‘e changed regidy
Wil by Hefd sawn
oA
B) Press{_ | tostors the data. CIG]G|lT]  The stered data biloks
= "l T

Ligsir 0 i it
8} Prazs ﬁ pnce more todisplay the. user P E e

oconstant nurber again, EEEE! Ty

7} Repeat sleps 2 1o 6 as oflen as reguired,

» Fofer 1o Appendix C List of User Consfant Settings



L1 Beie fpuarian

4) Using the Setting Mode for Memory Switches (Cn-01, Cn-02)

Turn the bits of the memory switchas ON and OFF o select the functions requirad.
The example below shows how to turn ON Bit 3 ol memary switch Cn-01.

For JUSP-OPD2A-1
1) Prass | — 55 | to select the user constant
salling mada.
JUSP-0P02A-1
2} Salect the user constant number toset. .
Press the [ < | and |2 | keys 10 selecl the fﬂ%%&gﬁm o
digit. = dlr:t :Hinll::l.
Prazs tha |_a and [ kays to change the Tﬂlﬁ
valua,
LLETL Bat
3) Press E 1o tisplay the current dats for e .:,,.__., e i o
the memary switch selected at step 2, "‘"‘““ HEH
4} Press tha @ and IEl keys jo seleat the
bit nismber to set. 1 g =L L f -
Murrier l;—|r ;%—' 3] [ﬂ @
T J-;H BIII'
Bt Mumbsr tor St
— = Press sanar ke
5) Prass the |ﬂ| and [ kays to set the kel -
mamary switch data N or OFF for the bit L 3 !
nurmibar. ® -
6} Repezl sleps 4 and 5 85 0lien &5 required,
7) Press [l 10 store the data, e e
—— E’-‘i-l-[iﬂ] Bliriss;
ETE |
| "
|“ Turning Bits OM and OFF BT R
Memory switches use bits, nol numbers, to select ﬁ_” ik '-i‘—ﬂ
iLl.I'IIﬂEFDFIE FDE %7531
Sixteen bits are avallable (1 0 9and A to E), Satect
ihe reguired functions by turming tha appropriate bit ',f E;,_'{F

OM (function ON) or OFF (function OFF].

21



LSING THE DIGITAL OPERATOR
A4 peretinn i User Constpar Seiting Mode cont,

| isiin . : 5
8) Préss [ onge mord fo display the user o ensan ) ﬁ[ﬂ”ﬁm

constant number again. -] ) o~ RS

» Feferto Appandix C List of User Constan Sefings,

For JUSP-OF03A
;".E.ﬂ i| PP

neEas, 1) Prass || toselect the user constant IR
setting moda.

2y Press the |1 |_| and I?l-' keys o salact the
wsar constant number 1o et

Wenprs Murriza!

[FEk [
&) Press ﬁ io display the cument data  User Consare l"".'_l
tor tha memory-awich selected at step 2, “HEH > EMEE

Ll o
a) Pms&ﬂ&ﬂaﬂu& keys tosslect he Urie
bit number to 58t Numbar j E’ [E
"“"-pnnnu'a
i

Bit Numinet 1o Sat

T
5] Prass _| to 56t the memony switch _ETF Eﬁ’
3

data OM or OFF lar the Bit number

6] Repeat steps 4 and Sas offen as reguirad.

BaT,

P E AL
7) Press __| 1o stare Ihe data. E i ;. B3 The sscred data
S o e
DAt User Corstant  para Memosy
B) Press || once more to display the user  Number [j Switeh St

constant numbear again. | HH o

= Relar 10 Appendix © List of User Constanl Setlings

L ]




AT Basic Operariont

3.1.6 Operation in Monitor Mode
1} Themanitormode allaws the reference values input into the Servopack, 110 signal stalus,

and Servopeck Intermsl status to be monilored.
The manitor mede can besal gunng motor operation,

2) Using the Manitor Mode

The example balow shows how o display 1500, the contants of monitor numbar Lin-00.

For JUSP-OPD2A-1

1) Press E‘E o sk e monitor madse @\ /,_-E]IE]
il s

JUSP-OPOZA-1

2) Press the [ and V] keys to select the
monitor number to display,
) 3! f . Maniinr "
&) Press |_l to'display the datd for the mon bt

ilor pumber selected at step 2.
P lal-[0l0) - =

i) Press [ﬁd once more to display tha manl- Moo o
tor number again. [

@EEE@] o
@ For JUSP-OPD3A
I:'Ifll J il

W ET
1) Prass | | 1o saleat the menitor mode.
JUSP-0OPI3A '

I:-l:'.'i'hl
2} Press the _J and & keys to select the
menitor number o dizplay,

LIATA
3) Press| | to display the data lor the mon- ite:

tor numbier salstied al stap 2, - o [ m

riA T fiznitor it
4) Press | | once more to-display the moni- Farnbet
tor number again. Ln] - 1010 TEEES

B3



USENGTHE PIGITAL DPFERATOR

A 18 Clprratlon i Mvaifor ode domi,

3) Keyveto Monitor Mode Display are shown Deloi,

Monitor Monitor Display
Humber
Un-00 Adiial molor gpeed Lints: rimin,
L Lbnit=; mimin.
un-0¢ {with respect to rated torgue)
LUn=-03 Murmber of paeses from motor U-phess edge
Urkls® phalsas
T Elnoircal angle i e e ¢ )
Hee[G | Intemal staius b display =18 ?::;“m"
rgr L) @
Imtemal slatus-bit dispiay
=05 L E E-
a0 Input reference puise epeed display 8 Bl f B B b | i
Upits: rimin. q}é@ é{ﬁ} é
z Posiiion error
Ua=08 | Linits: %1 reference unit (Cn-02 Bit £ = 0) '
E100 pabarancs unll (Ch-02 BliLE = 1)
=09 Refersace pulss countar i e
Monitor | Bitn Description ! Related IO Signal,
# | Usor Constant
Lin=06 1 | Senve alarm TN =24 ALM)
2 | Dyname brake QR
3 | Reversa rofation mode Cn=02 Bit 0, 2CN-7 (DIH)
& | During modor rotakion | Biatis display mods
5 | Fositioning compiste |CN-B (COIN) |, statius dapiay
mida
B | Mode switch OH
T | Mot ised
B | Mot used
B | Motsr poansr O
10 | A-phase 2CN-16[PA), 2CN-17(+P4)
1| B-phase 2CN-18(PB}, 2CN-19(-PB}
12 | C-phasa L 2CN-14(FC); 20N-15{~PC})
13 |U-phasa
14 | V-phase
15 |W-phase
16 |ServoON 1CH-14 (S-ON), Cn-0t Bitd
i¥ | Foparation T&N-imlﬂ_"}
18 | Fomwerd cysrirsvel 1CN-16{P-0T), GO0t Bl 2
10 | Feverse overravel \EN-17 (N-OT), Cr-01 Bit 3
20 | Mot used

L



1.3 Bayir Gperationes

— —
Maonitor | Blt ¥ | Description Felated D Signat,
B User Constant
Lin-06

1 [Em:n.ﬂ referanae pulse

1CN-1 (PLUS), 10N-2{« PLLS)

7| Inpart pisse ssgn 1EN-S(SIAN), 108-4 1| s SIE8)
3. | Errorcounbor shedr inpl 1CN-5{GLAY 1CN-B(=CLA)
4 | Ned used

io

20




_[IEIHG THE DIGITAL OPERATOR

.21 Gperufion in Alorm Trocedreck Mode

3.2 Using the Functions

Thie section describes how 10 usd the basic operations described in section 1 1o cparale
and adjust the motorn

221 Operafionin Alarm Trace-back Moda
822 Operation Using the Digital Operatar ... ..o eieinissiieioinein
= et T e 1] e R S R P e i

3.24 Clearing Alarm Trace-back Data .. cveireveivsisidvbasinnmnsssice
S, ChBckng Moo TYER . e s e ira i
d.28 Checking Software Version

BEBEY92E S

3.2.1 Operation in Alarm Trace-back Mode

1) The alarm trace-back moda displays up toten alamms which sccurred previously, By al-
lowing confirmation of what alarm oocurmad when, it is & usaful aid to speed up trouble-

shooling.
| el g T
L [
I ———
Alam Sequanae Numioer Alaim Code  Riedes 1o Seclon £.2
This highar the number, for sroubleshoating.
tha oldar b dlsrm dala

NOTE The alarm lrace-back dala are nol cleared on alarm resst or when the Servopack power 5
tunead OFF. This does not adversety allect oparalion.
The data are cleered using the special mode: Clear alarm frace-back data
Refer 1o sub-section 3.2.4 for details,

Alarms CPFO0 and CPFO1 &ra not siored a8 alarmtrace-back data, sinca they are operator-
redated alamms.

B



£} Using the Alarm Trace-back Mode

3.3 Usimg the FuActiong

Follow the procedurs balow to determine which alarms occurred previodsly,

For JUSP-0PD2A-1

1} Pross [~2—| to select the alarm trace

back moda.
JUSP-0P0ZA-1
2):-Prags the |ﬂ ad E| kevs to Eoroll the
alarm sequence numbears up and down
and display Inlormation on  previous
alams. The higher the lefi-land digit
{alarm sequence number), the alder the
alanmm dala,
L For JUSP-OPO3A
[ J ORI
2L~ 1) Press | | to select the alarm trane-

L= RowN
2} Prass the [1] and [ kevsto saroll the
glarm saguence numbers up and down
gnd display informalion on  pravious
alarma, The higher the laft-hand digt
{alarm sequence number), the oldar the
alamm data.

NOTE: Reler o Section 5.2 for troubleshooting.

LR~
(EB @
\@-FEB-

Adsrn Trace-back Mogs

aiger [S1=18] 10]

¢
R |2 |®
et O SIS

G
A8  GHm
HEIEE

Alamm Traca-back Mode
Cider
‘Ei)
ﬂmr




USING THE DIGITAL OFERATOR

J.2.3 Operatira Urimgethe Dapitel Operatar

T

3.2.2 Operation Using the Digital Operator

[F Simple Motor Check
Operation fram the Digital Operator allows the Servopack 1o run the mator. This allows rapid
checking of basic operations during machina set-up and testing, without the trauble of con-
necting a host controller,

Mo naed 1o connect 30 host
consralier o exfsmal

Uend diring mashing sei-ug cirsuits,

and testing. Forward, raversa flodos cart B b jist bam
saflings poseile, a i Diigital Operator

NOTE SGME Servomotor runs at 500 pmin. The motor speed connat be changsd,

1) Operation Using the Digital Operator

Lize the following procedurs to operate the motor from tha Digital Dperator

For JUEP-OPD2A-1
1) Press =35 | to select the user constant —+EHAG
| setting mode. ﬁﬂ. T
| TEETY GHETY
JUSP-DPOZA-1 '&E;_, T’
Settng Mods

2} Seleat the user constant number Cn-00,
(User constant Cn-00 is selected when the Clnl- 1010 Eﬂ;ﬁﬂn-&ﬂ.

power is turned ON.) Hﬂ’gfﬂiﬁ
The eataciea oyl
Biinks:
Pressthe end E| keys o galect the E%blﬂ

degit:
Press the @ and E! kevs to change the value,

3) Press I_E'F-T*{'J to display the current data for

the user constant Gn-00, u..::-....., ‘-m E



Y& Uining the Fanstlomy

4) Prass fhe 172 and [%] keya to change tha
data to 00,
{This user constant is-sel 1o 00 whan the
powEr s urmed Ok}

5} Prass |~ | 10 sat the Digital Opetator in
aperalion mode Coeralion 5 now pos-
sible under Digita! Operator cantrol,

6} F';a-ss to sel the serve OM stalus

{mator powear lurmesd DM,
Select Servo ON/Servo OFF

7} Pressihe [l and iv] keys to operate the
miotor,

Motor Forward/Beverse Rolation

8 Prass [~ 16 raven 1o IR this

sals the senvo OFF status {molor power
furmed OFF),

{Altarnatively, presa o sel the serva

OFF status.)

g} Fress @ tooreturn 1o the sefiing mode
display. This disables operaticn under Dig-
ital Dperator control:

Li For JUSP-OPO3A

L li & I:-AJ HE.I';I'E:_E.:ET

| i!nra_ 1) Press. | | to select the user constant
JUSP-OPD3A sefting mode:

L™ CHOWs
21 Prass the (1] and [ keys to salo: the
user constant number Cn-00.
iLiserconstant Cn-00 = selected whan the
power is umed ON.)

DATR
3) Prass |_| o display the currént data far
the userconstant Cn-00,

0101-1010] et oo-00
Press lh!!a |v|
Keye [0 chenge the

WL

lele

BLER >, B0

o

Dy for opsmakon mode - from
Dégital Operakor
Pigsy v O T
e OFF
io changa B s | (2] 0
Riclar nme
Firwrmd wrde % Motar
Hynamy i Fﬂ.l'l'lﬁl’ﬂ
) Antation
MGkr s
) bk whis fatei
it g Auvarse
= on
L o]
D

GERED

@B, &
FRE

Setting Mods Oisplay

/--E@m‘
ERETY
B~
Saking Moas
CT-I0[E) seiect oo,

Lemm

AREEE
Lt Carran] hum ﬁ L

ERl-lo) ~o~ Go-loD
L]




USTNG THE DIGITAL OFERATOR

2.1.2 Olpermiton Uring the Digtal Sprnarer coml.

[T}

1.8

4) Pross the Lt' ﬂﬂd@kaﬁ to change tha
data 1o 00,
{Thiz usar conslant is 2al 1o 00 whan [he
powar s turmat SN}

W
5) Prass - || losatthe Digital Operator in
dperalion moda. Operallan |5 now pos-
sible under Digital Opamior contral,

fear)
B) Press; | iosetthe sanvo ON status (mo-

fir povsrar furmied O,

Select Servo ONServo OFF

i i
7) Pressine lﬁ, andu@ ks to operate the
metar

Motor ForvardReverse Rotation

h-l::um:l:'r

B) Prass: | | fomeverd to @m This
sats the sanm OFF stalus-{motor powar
iurned CFF].

CueTd
{Altematively, prass D o sed the senvo
OFF stafus.)

baTa
B) Press | | to retum 1o the sefting made
dispiay. This disables opermaticn undar Dig-
ital Operator control

R EL

@*((’ria

Valyo changes
rap by wien Key
hald down

EFEEY O
_._JH_.-_.- D

g

Dispiay for gperaiion mode from
Digeal Gparator
Frass ;
Saruz O i
DIATA grvererll | T
S OFF -
2x ] Eml"?' - Bt ok EI!!J:'
Mo fe pane
sorward wiia Motce
s ey @ FI:_II"A'E.I'I:I
e Folntion

DO M Do rgrey

E} bz whiie Moice
S fouy RAeveies
Erosspd

Rolation

Setting Mods Diapiay



3.7 Uiddmp tlie Frenclamg
e

3.2.3 Autotuning

[l-j:r Mo experience required to achieve optimum setfings.
The Ssrvopack contains a bullt-in autatuning lunclion to-attomatoally measure the machina
charactenshics and set the user constants,
Servo drives nommally require tuning 1o matoh the mashene configuration and rigicily. Thes
wning requires a great deal of experience and is difficult tor a person unfarnlliar with the tun-
ing progedure,
Howover, autotuning aflows even totally inexperienced people to easily complata the tuning.

Autbuning

Auiomaticaly maaslnas he
machine charscinisdiss b
sty the user conshanis:

Load Inertia .
-— Fastchuning is-similes 1o
Frigtion aeifb-Eacis for & camera

1) User Constants Automatically Sefiable with Autctuning

ordd | Spead loop gain

Cr-05 | Speedisopirmeqraion ime
constani
Cr1h Paaltion joon gain

Once sutotuning has been completed, the aslotuning procedure can be omittad for sub-
sequent machines, providing the mactine spactications remain unchanged.

It is sufficient 1o dirgctly st the user constants for subsequen! machines.
The:machine rigidity can be salacled from one of seven [evels.

NOTE + Conduct autotuning with the motor attached 10 the maching.
Make sure thal the machne s réady lor operafion and 1ake sufficiant satety precautions
when operating the maghine.

s Maka sure that tha P-CON signal iz 0FF (Pl controlis selecied) before starting autofun-
Ing,

Machine Rigidity ﬁnmﬂm
The machine rigidity is ona of Ihe maching charac-
ferstics related (o servo canlrol, Sl the serva Lo

High rigid

fhigh response for & machine, soch as a mashing ik s

tool, with high rigidity, and Iolow responss fora ma- r'#ﬂ :—Ii

ching, such as & rabol, with low rigidity, 4 e s
Lo rigicity

g1



LSING TIE MGITAL OPERATOR
A2 4 Awinruring coar.

2} Using Autotuning

Follow the procedure below 10 run autatunng.

For JUSP-OP02A-1

1% Prass |~ | 1o selaot the user canstant ~ R
sofling mode. E:w. h\-
e EHN
\ERETB~

Sulting Mo

2} Selsct the user constant number Cn-00. Il -1010] setsertnoo

(Ugar cofistant Cn-00 i salecied whah the

pawer & turned ON.) ﬁﬁ:@%tﬂ}]ﬁ

Thesslecias
gt blinkz.

Press the | < | and 2] keys to select the ETEE
it

- -
Press the !_'E, and IE] kevs to chanoe the
value,

rE} : LR
3) Press % 1o display the current data lod Lwc.:-:urrh.vmr@ Data

the user constant Cn-00. ClA-aE T [TO-EE
4) Press the [ and V] keystochangethe  [BT1=1015) set v a0-08

data o 05, P’“““EE'
ke & changs tha 1EE

vgha,
5} Pr |?lllm fay tha Firefigid- o
IWEH D ORSoiay ITHRACTre g _&‘*
AETEE

Maching Rigidity
Llizpiay

&) Press the | and [ keys to saiact the e

maching rigidity, if the actual ngidity |= un-

knawn, select medium rigidity. [~ EEEEE Mg g
HEEEE e

7} Prass | 55— | to sesect autatuning mode. m.&;
SRR ED

miolunmg Mada



B) F'resﬂ to 5@t the servi ON status.

Select Serve ONServo OFF

8} Prezs the |,:'_"“~. and 'i“‘ii keys o operate fhe
molas

Motor Forward/Baversa Rodation

10} Whet autoluning 12 compéete, the EMND

message & displayed, az shown o the
rigkt,
Barve OFF status |3 automaticaly -se-
lected. Il Servo ONServD OFF = selected
by a signal from an aextarnal contact, wm
this signal OFF,

11) Relaase the E! and E joeys 1o pavar fo

the [E0I-1005] display.

12) Press 8% (o retum o the sefting mode
dizpkay. This ends the sutoluning opera-
tiomn,

A2 Eining fer Funsfioas

s o[ e | THER
C FonaT O
e OFF
o changa. - baza ok [IEH’J

sl
atatid gk P Meaat
i Froeward
e Antation
bdator mans Motar
A whis :
tey ky G
Fiwasd Rofetion

=] [Elnlg] Autotning Complets

=1 [Elnlg) 7™ CIGL-I0I5)

5>, 6@

Sefiing Mode Display

= Referto sub-secton 3y on page- 85 ior the pracaions refaling o auloiuning

|[:] For JUSP-OPO3A
il [ iR |
T
L () _|' 1) Press mﬁ( 1o select the usar constant
JUSP-OPO3A '

soling moda.

P Loz

5} Press the (1] and || keys 1o salect he
user constant numbar Cn-00.
(Userconstant Cn-00 is selected whar Ing
power is lumed ON.)

et
3} Press | | fodisplay ihe:cument data-for
the u=er constant Gn-00,

e, I
eITHB
NGB

Switing Mode

D) Sseeioros
@) - e
(B ~ (§)

Uhaiar Cbnuminig Murfrtsei ﬁ Ciiin
o e il 5 RN ]

0y




USING THE MGITAL OPERATOR
s
11N Autofrming cant.

P O
4) Pressthe [1] and [§] keystochangetme | EE'HIE]E! Setta-00-05
data to 05, I'".I"]H'FJE
®( g
EH-I ".l‘alm I'J'lamunﬁ
o i

RCEESRET

5l Press | | todisplay the maching rigid: —a..* 'ﬁm
GEETE
il

Machine Rigidity Display

un BOIvey

6) Press the (1] and (¥ keys to select the AEEDE] boom By
maching ngsdiy ﬁ)
AREEE
(€l-Ioie

I-Il-:l:rr-Hruu:r\_-

Law RagdTy

SODE'EET
7] Press El 10, seigct autotuning mods, "a,\ ﬁr
=] Jelin)
Autaturing bade
a
B) Fress | | 10 sefthe sero ON status, p..;a

C Freaaro, | ULl
Bapa OFF
siatie | (7[R

Selecl Servo ONServo OFF

o changa,

i ba
molor, ,-,.:m-'cr‘

leleere fuifin
EuCawsird ¥l

Motor Forward/Reverse Rotation el nﬁ‘”“"1 iz

i pown
&) Pressihe [Il and |i' kevs o operatehe mﬁ'ﬂu %3

10} When autoiuning ls complete, the END
message is displayed, az shown to the {:]:EEE] Alttoauning Compsets

right.

Servo OFF status s automatoally se-
lgcied. |'Serno ONServo OFF |5 selachad
by & sigral from-an-external.contact, turm
this signal OFF.



3.2 Usmg the Fancfioms
S _—

L MW
11} Releasza ha 1| aru:loi keystoravertts (=] [Elalg] 70 [0 10]S)
frie dispiay.

BATA
12} Press || 1o retum 1o the setfing made "3\ peos

display. This-ends autcturing cperation,
Clal-1010

» Fefertothe following sub-secton 3) forthe Sefting Made Dispiay
precautions relating o arotuning:

3} Pracautions Relating 1o Autotuning

a}-Spead Sefting. During Autoluring
Tha mator spaed duning auiotuning =500 i,

AL =l ' CLIvdN
The motor runs intermittently while the L™ ar 1] {m!_l"i_‘| or | ) keyis held down. 3
The:maior does not rotale contnususly,

b} Maching Rigldity Selection
Selactthe machine rigidity as-described balow. [T Theactual mgediy 2 unknown, selaat
FIECHLITTY FRgadily.

L1310 o Aigioy
1101 e gy

L1~ 1010 ] Low Rigidny

= [f the Machine Resonaies

DATs

At serva DN whan the@ raf _-l ) ke = pressed or whan the motor s oparated by

e - boww ' @
pressing the 5,;»:] or [”"-"'| 15_-'-] ar I_II ) kay, machine resonanca indidates an inap-
propriale machine rigedity sefling,
Follow the procadure balow to-corréct the machine rigedity seifing, and run autotuning
OniceE morg.

= RACEEET
(1) Pressthe | =% | (or | ! 1 key 1o cancel autotuning.
— WCLESET
(2} Prass the | 8| {or [_ | key nnca more 1o enter the machine rigidity setting

mode: Reduce the selling by ome.

s



USING THE DIGITAL OPERATOR

1.2.3 Aulwiring enal.

s [P Autotuning Does Mot End

Fallure of autotuning o and EIQHE] |8 caused by aninappropfiste machine rigid-

ity =eiting. Follow the procadure below to comect the maching rigldity gstting, and run
autotuning once more.

MOBDESET

(1) Press the [—=— | (or || }keyto cancel autotuning.

. . 'RogEEeET
{2) Press the & _| [or |__I } key once mofe [o entar themachine ngidity satting
mada, Increase the satting by ans.

Autotuning may nof end for machines with large play or extremely lew ngidity.
I these casas, use convenlional manual adjlsiment.

¢y Input Signaks

= The OT signal I= enablad during autotuning, Input the OT signal during autotuning.
Togonduct dutotunlng without inputiing these signals, set userconstant Cn-01 Bits- 2
and 3o 1.

» Autofuning is not possible durpg ove

(P-OT or N-OT signal OFF), POOR
Load
=il =35 )
T MOt patr
OFF oM
« Conduct aulofuning whean no overda.
vel has ogourred (both P-0T and GOOD
N-OT signal ON), Lo
= =)
FOT WDOT Motor
o8 (278

» Sot the P-CON signal OFF dunng aufotuning.

« If using the 5-ON signal to set the sanve ON matus.dlspia],r!] '-;E'iﬁ:.f- bafore turning
O the S=0M signal.



AT Esimg the Fumction
=

3.2.4 Clearing Alarm Trace-back Data
1) Thiz procedure clears the algmm history, which storas the alanms oocurring in the Senvo-

pack.Each alarm in the alarm hisionyis get to AR, whithis not an glarm code, Beferio
3.2.1 Operalion in Alarm Trece-back Mode for details.

21 Follow the procedure balow lo dear the alarm trace-back data.

For JUSP-0P02A-1

1) Press | —%—| to selact the user constant /.pmﬁ.\

safing mods,

d Enﬁuhl-:-m
JUSP-OPD2A-1 LE Al *EJJ

2} Belact the user constant numbear Cn-0d,
{Usarconstant Cn-00is selected when the FeMcx L,
powes 18 tumed QN EEfE

& The selected dig

B ‘E1E;glnhﬁ
Frass e Lﬂ and E ks to sebet the diy..

Press the @ ang E keys to chenge the
valua.

3} Prass I@ to display the cument data for @
u-.-l:-:mnnm

the user constant Cr-00, 0 T~ m@

4] Fress ’th Land [ |_| keys to change the E@;TQE] Sl bo 00-02

data to 02 Preks ﬂnlh| |:
Eays 1o change the @IE
waliza,

5) Press [ | o clear the alarm {race-

back dala,

Clage Sho alanm frece-Dack dats.

6} Press B0 1o ralum 10 the usar constant T @ "
cata dply. Clnf-100) = O-10D
—— ForJUSP-OP0SA
'E [Fika] MODESET
LAk 1) Press || toselect the usar canstanl f'm“\
JUSP-OFG3A setting moce. TER 7 N O T

0T



USING THE BIGITAL OPERATOR
F1.5 Chevking flafor T

i [0
2y Press the (B and &) keys to selectthe LI IDI) Balest G000,
WSEr consiant number Cn—l:.'rq. ,,-""' HHE'HF

(User consiant Gn-00 s selected when the

power is tumad ON.) EHHE’“E

AT A
3) Prass || to display the cutrent data for  y comsmninier | )
the user constant Cn-00, AREEE T EE,I

4)-Fress the [‘Ei._'| and T!L:_H keys tochangethe @EHEE Sar o 00-02
dafa 1o 02 ._J!Uﬂ
E(

'l.-'ajue ChAanges
rup-dly W
huy hiald dawn

5) Prass L | to ciear the alarm trace- ‘ﬁll

Back dals.

Clege the sfarm traco-back dats

GATA
) Prass !_! ta return [o the user constant .. tmmmm’g\
data display. HHE

3.25 Checking Motor Type

S8t Cn-00 to 00-04 10 select the moior-ivpe check micde,
Thig miode is used for maintenance and is not normally uzed by the cusiomar,

Opamstian Medcs Typie Djaplay

e EEEER

—

Moler Capboiy
=) T T ]|
A BGRE 00V | &2 sme

b EGNE 100V | oy oo
: i Hrie
Maied Type dispilyed 24 400
;&KW

l“ﬁl QR T
I I'::'I-n-:lIII::‘:II-:mInl:L‘IJ1 | Miodification indesy |Modilicaticn Mo, | Djaplsy
g@.ﬁi HisREdecimel Diggley
el

e+ @+ @xns @ = podificasorn index
{Modficaton Mo,




X7 Ueing the Funcoions

3.2.6 Checking Software Version

1} Set Cn-00 to 00-06 io select the soltware-vermion chack mode.
This made s used lormaintenance and 2 not normally ssed by the cistomer

Oparation Sofwars Vesslon Disglay

.

Sl Credo 16 S0-06 &EEB
} Soflware

=) T r AL

-'m
E: BEDE-CILILIP
| o' s by el ]

Soflwene yersion displayed







SERVO SELECTION AND
DATA SHEETS

This chagter dedcribes how (o sélect E-series servo drives and penpheral de-
Vices.

The section also presents the specifications and dimensional drawmngs re-
guired for selection and design.

Chidez and carefully read the relevant sections of this chapter,

4.1 Selecting a Z-50ries SErve .....ivenciaineaaa 103
410 SeleoonE R Servoamant L o e .
41,2 Sefecung @ Servopack ... ceaeemeg. .- A0
4. 1.3, Belectme & Ligital Oparstar o va it ia ey pao 112
42 SGMEServomotor ........cvivevcvnnnsas . 113
4,21 Rutings pud Specalicstiong . .. ... b 113
452 Mechaden! Chafactesiflles o, ...y veen i vrpic ey et
4.3 Servopack Ratings and Specifications ....... . 122
4,31 Hanngs and Specilicatsony o i 172
4.2 Oiverbid Charsenersnes oo e e e
415 Biartng Time ned Swopphie Thee ... L . con., 130
B e e R e e e i 126
A Ch g g ol o e e e s R 128
d. Vo Power Consemplion ..., . [s e oy 129
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oL ! Selenting 2 T-Sorer Serve

4.1 Selecting a Z-Series Servo

This section describes how 1o select the E-Series Servomotor, Servopack, and Digital

DIpEralor.
s T D[ T =Ty e R 103
e P DT R T e e e P ey e S S e 110
4:1.3 belsclng & DigtelOperator-. .. oy i T TR e S 112

4.1.1 Selecting a Servomotor

1) The selection of SGME Servomiotor matchied to the sarve system-in which i iz bsed i
based onthe servomotor ype, that s, the seven alphanumeans characiers after "BGME-",
described batow. The numbars (1) 1o (&) below correspond to the numbers i the fow-
chart for Sanvomator salection onthe following pages:




SERVO SELECTION AND DATA SHEETS

d It Sefectimy o Servomador cent.

1

SGME- 01

L-Sanag |
SBUMNME: EGME Eun.'u:n:g-;-r

N

2}

EH

4)

&)

L]

Fetad aulpdd (snaior capaceyl

AL SIW (0.04HP] A5 SOW (BLDTHP)
S SO0W DA 3HFY 0l 200W [0,27THP)
O OO (0 A0MT O 4000 {0 53HP
(8 FEOW.1,01HP)

Supply wallnge

Arg0dy  Beagaw

Encodar speaitication

"

Fr 1024 PYH fcreanenial encoder

Desagn mevislon onaar

Snadt spacification
2. Buaigh it ey
& Flat koy seat

i Boaght wiih kay

Options
Blark: Stedard (W braka)
B: With brass (H0%IRG)
£= W brakie (SAVDE)

Hovectart far Sarvamolor sebacson )

Selucted motar typs

ErEmols

SeME- {0120 180

&

Axis i

Ao 2




i1 Srlectinp m L-Seniey Sarva

2) Tneactual selection ot ihe SGMEEE Servomator s eonducted according to the Hlawchart

i the nexl page.

Flawehart for Servomator Selection

( Biart Semvamolor setachan )

i

1| - Sebect mokir capacihy " Irrm:umry_,sr:?_;r_;m_n dala shaals n 4.2
- Aaimgs avnd Spaciications

(  Flll in Macking Dal: Tabis }'ir Rafar 1o 3} Machine Data Tabés on page 108

Sersumolor S5ng SO,

[ B Saloct canacily using _}JI o s Seabate 1

Deatarming molat ceaacsy

Entar code as charasiers 1 gnd &

e [-J.IZI-I!I-HF'_I = A, SO (DLUOTHF] = AG,
TOO0W [OLTARP) = 01, 200N [B2THP) =2,
DGO (0 A0HP) = 03, 2000 [0 SEHFT = 04,
TEOW (1.0 HP =04

Erilisr relid duilpet
SEME-EE
r 3 I
#} Daterming supply volinga
oY I
e pover suaply % SEME-CTA_ _
1O Y power supply ' ssuE:EH .
|
3) Ender arooder specificaton
Alwaye enbar F,
o SGMEEEEF
4] Em;ﬂmﬁﬁmﬂﬂﬂ'ﬂﬂw
| Alwiys amtar 1
ECGME-CITT . _
—w T

T nigxd pagela)

Tik=



SERVD SELECTION AND DATA SHEETS
A1 Balecting o Servimutar com

Frovn oledoes pega (A)

1
5y Gelgcs shal specifizaton

.

sww S boty

Siraight, wihout lm_y .E-EME-EL'EI'J:E_
Flat key saat BGMELILIIE S
Straighd, with kery i EGME-LICLICIS
L |
B Selectizn callon specilization e ® SopNoEZ
I
¥
Ungir i‘:dmi‘"" L ,_"r End Serepmator selachon )
A
Wog
! T : Ty
With brake [SONDIC) SEE-TOCCTE
With braka {24VDC) 3

Note

(_ End Sarvomator getaciion )

1 Caontact your Yaskawa represantative for sizing or sizing softwars.

2 Bome options are not available according to the rated output.
Confirm the opticns avaifable by the Table on tha next page.

Tk



. Selrcting w Z-Serirs Seren

Fower Supply Shalt Spacifications Brake Braka
00V | 200V | Giraight, | FlalKey | Skaght, | 2o VDG | 24VDG
Wit Kay Seat Wi ey
30w @) 2 o O X £ Q
{LdaHP
Al 1) B ) o " &) 0
(0.OTHP)
100W ] o @) C ® o 0
(. 13HR)
200W [ o o o 0 ] 0
(D2THR)
00w o o & O O O
(0.40HF)
400W " (8 o o D O
(0.53HP)
THOW = o @] o [ O o
1L.OTHR)
1 Availabhe w i Mot availabbe

107
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d LT Belesidng o Serppmslor cant.

3) Maching Data Table
Fill out the machine data table below 28 an ald 1o selecting the drive sysiam. When the
machine data table is complele, use the servomolor sizing soltwere to sekact the motor

CEpaoiy

1) Ball Scraw Honzonfal Axis

Load mass W —hg {lo}

Thrust E —g {lb} :

Coefliclent of friction B — e je— Tabie W

Owerall efficiency . | = zh:

Gear ratio R (= M) = i St sarew
Gear+couplng GD%g —MHgem? {lbant ) Gearsoupling

Ball sorew pitch P ——mim i)

Ball scraw diametar 3] ——mim {ir)

Ball sorew lenglh L — ITHITH fim) N
2}, Ball Screw Verbcal Axis

Load mass W, —Kg {Ib)

Cowntarweight Wa — g {lb)

Coafficant of friction it —_ Motor [ we]

Cnrerall efficigncy 1 — e [T ]

Giaar ratio A {= NmMI) — Gy

Ciear+ooupding GEEg —kgem® (Bint

Ball aceew pitch P —mm {in.) i)

Ball sorew dametar O ——mirm {i ] F

Ball sorew kength L —mm fin, | e adidokad

3) Timing Belt

Load mass W — kg I F'ullu:.' W

Thrust F —q (Ih) a t?‘l'-'; re—{i7/] I: ]
Coafticient of frictian 1] —

Dwverall afficiency f — Geaictming e
Gear ratin R {= N — t Girly

Gear+coupling GD%g —kg-om @ (1B, j

Fuliey GO e igeme® (I, ) Morite

Puliey diameater B e THITE 111,

4] Rack ang Pinion

Load mangs W —h {Ib) i

Threist F —kg e} E =T P
Coafficiant of frcilon Tt ===

Camarall afficiency T — e
‘Gear ratio B {= Ml — Bearsouping =
Gear+coupling G0 gt (i) 0% L]
Pinion dizmeter o L

Pmion thickness i — 7T 1P

Tiiw




4, I Kelegming o -5k Spriee

5) Rall Feader

Lead GDE GD2¢ —kgicm? (Jiin?.) Frees krcn

Tension E: — kg )

Press fonce = — kg i) Rk

Fgller diametor [ —— e i, ¥ L

Cosfficlont of frciion T _

Crvadill efficiansy i —_ ; . LGt g

Ciear il Rid= MimNi) — EE‘E’H‘““”F""E e

Gearsaouping GDEg —kgiom® {Ibein )

B} Holor

Léad G0° GO —kgicm® {Ibint )

Load torgee Tt —gem? (Ihin? ) TE

Chrerall sfficiency ! —

Gaar ratio R {w MmN — ’ i

Giear+couping EDEQ —-Hﬁ-t‘:mﬂﬂbma.:. GG!I;:E-EMFIWFE GO f

T} Others

Load GD2 1oz ——Kg-om? (it

Load wrque Tf —kg-om? (B-in.)

Maior spesd em ~—rimin

DUTY 1 —E

Fosdioning tims = —x

Accel'tecel fime F —_4

® Dty cycle

BumyY [ —_

Fastioning distance Ls —mm {ir ) d

Mowing member spead Wi — TN

Fosdioning tms 1= —z

Accalidecsl tims ta —:

Entar gither Ve of t2 || both.are enfered, specity prionty.

® Uporating anvironmenl  Operating lomperatea .
Cithars




SERVO SELECTION AND DATA SHEETS

4.7.2 Bplactinmg a Servopuok

114k

4.1.2 Selecting a Servopack

1} Thesalaction of an SG0E Servopack maiched tothe senvo sysiem in which it s usedis
tased on tha Serdopack typa. that is, the four alphanumeric characters aftar “5GOE-",

theseribed balow,

The numbers {1} o (3 below correspond 1o-the numbers in the fiowchan for Servopack
salection on the foliowing pages.

Th

2)

3)

E-Epfian l
SGE0E S60E Spavopack |

SGDE- 01 AP

Asied outpat
A JOW [ 0sHF AL SOWR.DTHPY
£l 100 40, 15HF] 020 200W (0.27HF)
03 30RW {0, 40HP] 04: 400W {0.53HF)
D TS0 | T.0THEF)

Supply woltage
Ao 3: oo

[ & [
F; For pasition conéral

Flowehart for Sannopack selecdicn )

Balpoing Seevapack fype
Exampia SGhEDL 2 AT
Al 1 Sape] 1] T
Axls = sEbEL M
aaw s 8w




& Sxleciing o T-Serier Serva

2] The aciual selaction of the SGDE Servopack = conducted accarding 1o the fallowing
flowohart,

Flowchart for Servopack Selection

(/ St Sarvopack saleckon )

i Chack cificatio: 45778
1) Entar rated cutput .0 anﬂ'.i'piﬁ'.ﬁn‘mus_“ " fngs
™
# Entar @ rabod autpul oqual Enlér cote a5 charnciars 1 and 2
o Te motorcapacity A0W [D04HP) = A3, BIW (GOTHRP) = A5,
b o TOOW (A GHE) = 01, 200W [27HP) = 02,

SO0 [LROHP) = L3, $O0W 10.53HP) = 04,
THOW [1.09H5) = 80

Eritir raalid el

SEDE-NN_FP
]

L
2| - Ceitwmina supphy welkagn

<'/1; u:&h il i SGOE D4R

- MO sl i BGDEITIRR
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41X Seleeting a INgiral (hperarmr

4.1.3 Selecting a Digital Operator

1) The following two types of Digital Operator are available.
The twa types cannot be used simullaneausly. However, 1l s corvenient 1o prepars both
ypes and use whichever suits the circimstances,
Each type differs in-shaps but the operating fJunctong are identical.

i
J

SJLISEOPEAA (Mounl Type) JUSPOR 2N [Handhakt Typal
* Usa afbchad o i jop of fio * Llzahnld @ ihe mad whie carmached
Eeryopack front kacs, with e, e cabla siupphad

21 The Digital Operaior & setectad according 1o the Howohart below.

Flowchart for Digital Operator Selection

( Eaart Deghial Opersinr selestion t:]

11 = ihe Serdopack lronl

faca easlly accessibs for Vi
ST
| @ 1 sompasinessa iciy”
L Snlaict Mount
Typa
¢~ ) ks the Servapack tront Typs JUSP.DPO3A
r‘amn:tea,gllﬁ- Bongsti e SR i T e T
for cosruion? : Type JUSP-OPa2A-
&) Hand-hald nparasion 15,'3"“-*’5“"“"’*34“ :
FeaLifer? ma

(_ End Digiial Oparaios salechon _\':I
A




A2 KUME Servomolor
T T N e

4.2 SGME Servomotor

This section prasents 1ables of ratngs and spacilicalions lor SGME Servomolor, Aeler
tothese tables when seecling &-Senrammtorn

52 Ramgsand Spacifications’ - 0 i e b e N T Tk a3
ot R T, e R T TR P T e it U 120
4.2.1 Ratings and Specifications
1} Ratings and Specificaiions of 200-VAC SGME Sarvomotors
Tome rasing: ooniinuous
Thermal class: g8
Vibration class: 15pm or below
Withstand voltage: 1500 VA
Insiation msistance: 50 VDS 10ME min:
Enclosura: totally enclosed, sall-coaled
Ambianl temperatura! O 1o 407C
Ambeant Bumidily; 20% 10 80% {non-condensing)
Excitation: pemanent magnet
Drive mathod: direct drive
Mounting: ltange method
BGME Servomotor AAA ASA oia s ndA ah
Rated Output*! W {HF} a0 B0 100 200 400 750
(.04 {0.0T) (e 13) (0.27) (053] {101
Fated Torque*? *# -y 0,085 0,154 0318 .g37 1.2¢ 250
g -in) [13:8) [22.6) {48.1) 190.1] (181} (338}
Imsiantanseous Peak Torgue®! | M.m .24 .48 (1520 1.81 .82 i |
FEME A1) (40.5) (BT, 7} {135} 1270 (B2 {1016
Ratad Curent*! Afma)  l0a2 06 087 20 2.6 4.4
Irstantansols Mex Current®! | A {rms) {15 1.5 2B 6.0 B0 18
Hated Speed®! timin £ 3000
Instaniansous Mix Spead”! | vmin 4500
Tergue Canstani®] : Homih L0255 Q255 EEE L] 0355 0.534 0,550
| {rmis)
(ozirdA) | (38:2) (40,5} {57.8) {50.2) [T5.5) 835}
{rms)
Wamard of Jrsarkia 1) l £ fﬂ;“ 0023 R e ] 0040 123 0,881 QB
kgg-m
{102 (0288 {0.358) {0.5746) [1.74) (270 {953}
orinss} |
Rated Power Rate™! EWliia i, 35 8653 254 328 B2 B BE.1
Rated Anguiar Aoceleralion™ | radie? AE200 HTE00 TEL0G S¥E00 BEE000 A5E00
Irvartia Tirm Constant ms L 1D 1 0.5 o 0.3 0.3
Imdueiive Trme Conetand g5 [ 1.5 18 158 54 b4 L)
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E—
421 I!.u'ufllg: aad Spaeifheafions cear

*! Thesa temns and forque-motar speed characteristics quated incombinatienwithan SGDE

Sarnvopack atan armature winding lemperatura of 100°C, Other values quated a1 20°C, All
values vpical.

2 Rated torgues are continuous allowabie lorgue values al 40°C with & 250 x 250% 8 (mm)
{584 x 5.84 % 0.24-in.}) heat gink aifached,

MNOTE The rabings-and specilications abdve reler fo.a standard Servomolior,

Add tha nurmancal valuas Balaw totha momant of inarta valdes [n the abie for 8 motor
fitted with & holding brake.

Diber specifications will alst change: siightly.

Type SGME~
item | Asa [ ABA | 014 | 02A | 04A | OBA
Holdrg trake 107 g 0.0085 0.058 .14
{1072 gz ins®) {01200 (0.B1E) {1-88}
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1 SOEME Servompfor
=

W 200-VAC SGME Servomotor Tomgue-Maotor SEpeed Characteristics

s SCEME-A3a = SEAAE-AS A

000 o

4410
Mol T
Saaed Spaid
rimin) - 200 {iimin} 200
1004 100
5 % i .
R o3 b
mn&&n:m’? 0 016 b3 G4 08
t‘ .-‘.ﬂ- -I]I:l i i B 1 5 i
TRRBUESE ) 9 2040 ta:u_'n:lu:_:r i
» SGMEGTA o SOME-DSA
4000
00
S L* : oo
iFming 2000 {rmin]
100
[\
b G2 0E BT
i Torcusoam
= BGEME-02A = SEME-OEA
el pa
(rimin) e t":
| :
Y& &, B
Tnnd‘uar-:-m;
o 00 800 1200
TORQUE a2 - )

A Contintous Doty Zong
B Intarmifent Duly Zors
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e —
410 Ritings ened Srecificatens coml

2) Hatings and Specifications of 100-YAC SGME Sen/omotors

Tirme ranng: continuous
Themal class: B

Vibralion class: Topmeor below
Withstand voliage: 1500 VA

[rsulation resstancs:

500 VDT 1000 min.

Enclosire; totally enclosed, ssli-coaled
Amblent tamperatura: 0 o 40°C
Ambilent humidity; 20% to 80% (non-candansing)
Exciigtion. parmanent magne
Ernve method: diract drive
Maourting: flange method
BGME Servomolor A3B A58 o01e 028 0ag
Faled Culpuf ** WHPS S0 (0.0 SO 00Ty F00 (013l [EO00ETy | 30000
Rafod Torgie ™15 M 0,005 bR £ 0318 Qa3 a5
fozm) {13.5) [22.5) (45.1] {801} {13509
Instantappols Peak Tomgue *! M 0.28 0.48 (B 7] 1.8 3.7z
{ozin) (46.5) {677y {135) {270) {527.7)
Aated Current *) & {rms) 083 0.8 2.2 27 a7
instardarmous Peas Cument ™! | A (ms) 20 28 7 B4 140
Aated Rotaton Speed *1 rimin acoo
Mak, Faotatior Speed ™ rimin 45000
Torque Constant = Momi (rmsd 0168 0104 0156 [-255 2279
osin [rms) {23.8] {27.5) (22.1) (36.1] {39.6)
Maoment of |nertie = 107% kg-m? 0,021 0026 0.040 0,124 0151
(w107 gzined] | (0.288) 10,384 (D.576] 15,74} 2.71)
Fased Power Raing *! EWE 4,36 L.63 254 3B 473
Rated Angular Acceterasion 1 | rad's? 15200 B1200 73500 51800 49700
Enertia Time Conslan i 16 0.9 0.6 {04 0.3
Inductive Time Coratant ms 1.3 LB 1.8 {5 |

*1 These items and torque-molor spead characterislics quoted in combenation with an
SGDE Servopack &l an armatuse winding temperature of 100°C. Other values quoted
at 20°C. All values typical.

*2 Rated torgues are continuous allowabla torque values at 40°C with 8 250 x 250 x 6
{mim) (284 x 8.84 % 0.24 (in.)) heat sink attached,
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MNOTE The ratings and spetillcations above refar 1o a standard Servomoton

Add the numerical values below tothe mament af inertia valuesin he tabls for a molos
fitted with-a holding brake:

Cither specifications will also change slightly.

Type SGME-
Item A8 | AsB | mB 028 | 038
Holding beake | 107 kg 0.0085 0.058
[ 10°% 02.in-g%) 0.12 .82
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W) Rovimgs aed Spaciestion roml

W 100-VAC SGME Servomator Torque-Motor Spead Charactenistics

= SEME-ARE + SOME-ASE
2000 [ s e
hlabar b Mubar i
Spead Spant
{pminy 2000 nminy 2000
1000 1000
K 4
i L] ﬂ.'l'.imgg DIIIE
0 o
e Téﬁuu&ﬁ:-ln?ﬂ 1{:-1
s BGEMEOTD = BEWE-028
4HEY 20400
Moloe i Migkor 4000 - -
Sl Speed
(rimin) 2004 {rmim) 200
1000 ! F0a0
a : : Oy a
¥ usmﬂ%w?-ﬁ : mnﬂumu
1 1 '
TORGUE 6 | ) - FSMEE%; 300
= SEMESH
4000
Mskar 3600
Hpead
{nmind 2000
1000
0

A Continuous Duty Z2ona
B: Intarmiitant Duly 2ane
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4. I AGAE Serramotor
o

3} Specifications of SGME Servomaiors with Holding Srake

Ramgs and specificalions of Servomotors with holding brake are basically the same as
those of slangard {wilhout holding brake) Servomolors ghown in 1} and 2}, Howevear, ihe
mament of inerlia 5 55 shown befow. Other specifications will also change-siighihy.

Type SGME-

ltam A3A | ASA | 01A | 024 | 04A | 08A | AJB | ASE | 018 | 028 | 03B

of kg-m
Inertie

R sbO® - | 0408 (0488 |0@9E (2558 (3518 (1.5 0408 |04B8 | kB3 |2.556  |3.563

|

Moment | 10 [0,0295 uuaas}u.ndaﬁTmm io.042 ' |oE11 |00205 [0.0545 | 00465 [0.181 |oare
|

brake) | o@4n-s? |

Electrical Specifications of the Holding Brake

Molor Typeé Modar Holding Brake Specilications
Capaciiy
W)
Capacity | Haolding VDC 240G
w) Torgue Call Rated Coll Rated
(Rg-cm) | gesistance | Current | Resistance | Current
0 fat 20°C) | A (st 20°C) |41 {at 20°C) | A {at 20°C)

SGME-AJ[CC (30 o 2.4 1350 oLogs Hig 25
SGME-ASLICIC [ 50 <) &0 13ad cLiG s be L2565
SEMED[IILILE |10 f 35 1350 Q067 ga 025
SGME-D2TIITIT) 200 g5 15 1244 0LGTE 88 0.&r
SGEME-O3TICIC] (800 .5 1% 1246 Q078 [ 0.7
SGEME-DMITEICT §A00 6.5 1% 1244 QLGTE a9 027
SGME-OBC IS | T80 L ] 1350 0,087 B Q.28

w Halding Braks ==
= |

The nodding brake =-automatically appiied to the
maotar shaft to prevent the load fafling in verlical axis
applications when the motor power supply Is turned E]
offor fails. 1 is only to hold the load. ana cannat be |
used for siopping moior L

Frevent ioad 2alling

1

L
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e
o 23 Meehumical Characierisficy

4.2.2 Mechanical Characteristics

1} Allowablie Radiai Load, Allewabie Thrust Lead

The culpul shai allowabée [oads tor BGME Servomator are shown below,

Conduct mechanical design suich that the thrust loads and radsal loads do not excead the

values stated below,
Servomotor Type | Allawable Radial | Allowable Thrust Reference Diagram
Load Fr[N{lb)] | Load Fs [N{lb)]
SGME-A3 80 {15) 54 (12)
SGME-AS B8 115) 54 (12)
SEME-01 T8117) 54 (12) Fr
B BiY|
SGEME-02 245 [55) 74 (18] e
SGME-C3 245 (55) 74 (18] |
T SOME-04 245 (B5) 74 (18)
SGME-D8 382 (BH) 147 (33)

2§ Mechanical Toleranoe

The tolerences of the SGME Servemaotor output shafl and Instaliabon are shown in the

fable below,
Tolerance [TLR.) Referance Diagram

Perpendicedancty beteeen fiange CoO8mm
tace and outputl shal (D003 Tin.}

Maling concendricify of flenge 0.0, D.0Bmm
(3.0024in.}

Rup-oul &t and of shatt @ 0.23mm
(00012, }

Nole T.1.R.= Total Indicator Reading

3] Diraction of Motor Retation

Frajiive rotation of the sarvomotor 15 counter-

clockwisa, viewing from: ihe load.
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4.2 SGME Nervamaior

4) Impact Resistance : Vartiea)

Mount the servomotor with the axis horizonial.
The servomaior must withstand the folkowing wer- a0 =
tical Impacis. Hornzanla! shaf

» Impact Acceleration: 98 mise
s Mumber of Impacis; 2
HOTE In5GME Servomobod, an accurate detector is atfached to the shalt at the opposite and from

tha foad.
Avoid applying impacis directly to the shaft as these may damage the deisctor.

5} Mibration Resislance Langitadina
-
s Varlical
Maourt the zervomotor wilh the axis hofzontal,
The servomotor must withstand the lolléwing
vibration acceleralions In (tree directions: veri- \ —
cal, ransverse, and longliudinal, T R Herzantal
| shat
« Vibration Accelaration: 24,5 mis®
B} Vibration Class Vibiressan Mm:u:tm‘ﬁlp:ﬁfnn
|
The SGME Servomoior maals ihe following [ . [
vibration class al rated spead. = T e R A B
L1

» Vibration Ciass: 15um or balow

ﬂ TEH:Hsj Vibration Class

Vibration class 15pm or balow (ndicales that the tolal amplitieds of vibration of the mator
abone, ruBnig-al rated spead, doas nol excesd 15,
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4.3 Servopack Ratings and Specifications

] This section presenis f2bles of SGDE Servopack ralings and specilications,

4.3
4.4.2
4.3.3
4.3.4
4.3.5
436

Ratings and Specifications

Oruprbosd Charackantetins o iiomois tmaisbasy

Stading Time and Stopping Time

Load Inara . .0ooun

Overhanging Loads
Fower Consumption

4.3.1 Ratings and Specifications

123
125
126
126
128
129

1} The ratings and speciticalions of the SGDE Servopaci are shown on the next pape.
Rafer to them as raguirad whan selscting 8 Servopack,
Refer 1o the spacificalions listed for combination with the appropriate type of Servomotor,



4.3 Servapack Raumgy and Specificationy

—
21 Ratngs and Specifizatens of 5E0DE Servopack
Yoltage T VAC 100 VARG
SGRE Soenopack AJAF | ESAP | D1AP |I'.IE.I1F odaF | EAP | A4BP | ASES CIBER | D2EP | A5EP
Max applicabls Molor Cepathy a3 &0 00 200 ] TaO. |ag 5 10 260 Faon
W THFY o4y | a7y | @i Cipom |os3y |1 oo [mon | @rs [oan |00
Ciombinad Mo Troe AJAF- | ASAF | D1aF [02AF |04aF | 08AF | ASBF | ASBF | 81BF | 0F8F | OEBF
Spiecilications SGHE: |
hiabar ag 50 100 200 A0 =0 B 50 1 EHa 200 300
L5 T T 0 e o a2 R o v L 6 R 8 B s B o
W' [P
Rigad’ D0 E0A il A0CINAEGD riman
Max. Mokar
Epead
Appicabla - | Incrameniad pnocher 1084 iR
Encadar
Bicwabie | GE3  |o7R L1800 |dEs |aee i34 |0EF |OFA (1.2 | 368 | 182
Lp.":&ll:luﬁr- (BB | {01.00 Rl sy | dedl) | (raw (BN | (VLA | YT D ERE [{E£)
hat JL
T |
kg-m®
[ b
oz s
Sonlimmous Ouspul o4 |os  |oEr |90 |2.ﬁ 4.4 0B |nsa |22 |27 |37
Cuirraant i
Max OulputCorant [18 |28 |28 [éo feo (w38 (200 (28 |71 &4 [148
Bazo Prfwnr Soppy Snglo-phase 200 1o 250 VAT, +10% 16 —15%, Snpee-phasa 100 10 115 VAG™E, +10% 1o
Spacificaions SoE0-Hz = =155, GO HE
Cantroe Mathod Singleohese, fulkwmee recificaian |EET-FW [Sine-wane diksn)
Fascack Incramenaad ancoder 1024 55
Lozsticr | Smibisni P e
Temg
Glinaga =0T a5t
TEmp
Benl el B of leEs {witn na-condensationh
=]
Humadity
ibration! 0.2
Shpok Fe-
Bislamcg
Shractura Easn mourites
Appro, MEss OB £ RE] 1.2 1LE § 08 {1.50) 1.2 1.5
i 41t} (eS| a3y | LB ety
Farormance | Posiion Complete 0o 250 redaranca Linis.
Widlh Settmg

Aetarencr wnit mirmmom it sl posiiion Gals which moses loan
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SERVO SELECTION ANDTIATA SHEETS

TER T e =TT —= Er———— . S —
4 3) Exrings and Spesifications
Voitage 200 VAT | 1041 VAC
Ihpu Signal | Aetar- | Type SIEN ¢ PULSE frain, 007 phess diffensnce 2-prase pulss, (A-phasssB-phesa), COW pulse-DW
ERCH pus=a
Pisze Pusa Lina drwar (8 W laval), opan collecion (&5 W of + 125 leved)
Faim
Putsg Fie- | 0hio 285 hpps
querncy
Controd Sigial CLEAR dinput pulae Toam idantical tomelerance pulsa)
U Bignals Positlon | Surput C-phass opan collaior puipod
Chap | Fdstn
Sedunnde g S TN, 7 drive, formasd run siop (#-207), reperse un stop [M-GT), slam meei
Seguanse Oulpul Pogitioning compkels. biske |nieroak
Drynaimis Breke Cpereiad al main power OFF, saryn alamm o ovarifavel
Extarnal Reganemine Lt Regquited whin exceadng the sllowab (oad inesa
Cimnirawal Drramiiz brake siog-al P07 ar WOT
Frotectie Funcions ':qur:vfurrm. grounding, avennad, ovenmitaga, avarspoad, rearnm pravesion, CPL e,
evariog
Ineicators Al and pawer LEDs
Progremiming pansl ks avaiabis 55 8n ogion
Cine= Brake interock algnal culpot, revarse un coanection. JOG mn; slecinamc gaar, autc-tuning

*! Aliowable load ineria ranges require no optional axtemeal regenerative unit. Values
ana 30 times the moment of ineria for 30 W (0,04 HP) fo 200 W (0,27 HP) Servomi-
tors; and 20 imes ford00 W {053 HPyand T50 W [1.01 HF) Servomoiors. i loadinar-
tas excead these ranges, restrict the- operalion or use a8 regenarative wnii.

2 Supply vallage should net exceed 230 V + 10% (253 V) or 115V + 10% (127 V). A
step-down transfarmar & required ! the voltage should excesd Ihese valuas.

4 Use within the ambient temperature range. When enclosed in a box, the internal tem-
peraiures must not exceed the ambient femperafurs range.
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4,3 Servopack Retngs and Specificatioms

4.3.2 Overload Characteristics

The Seropack has & buit-in overload protectve functicn fo protact the Servopack and Sar-
vomator from overload, Theretore, the Servopack allowable power is liméted by the overload
protective function, a5 shown Delow,

The ovarload detection levelis quoted under hot start conditions &t & motoramilent lmper-
Bture of 40°C.

Oparasig Tims {z)

oy
og b 1] fi i)

Matar Fsbed Clmant (%2
Creurlpad Charseierisios

Hot Start

indicates that both Servopack and Servomotar have run loeg enodgh at rated load 1o be
thermally saturated
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SERVO SELECTION AMD DATA SHEETS
4. 3.3 Sertng Time aed ﬁ'ﬂdlplp.l'ﬂ Timr

4.3.3 Starting Time and Stopping Time

1} The maotos slarting time {ir) and stopping time (i) under constant load are calculated by
tha following lormulas, The motor viscous torgue and frictlon torque are ignored.

Starting Tima: tf = 104.7 = NEH{ IHHE{;'-—_E{]Q fms]
tE
; By 00
St Time: # = ol o R R
opping Ti tt=1047 x T P [ms]

Mp: Motor rated speaed (rmin.)

Jy Motor mament of inerfia (kg-mP=lbins2) |, . (GD%y4E)

Jy: Lead converted to shaft moment of inertla (kg m@) .. (GD% 4)

Ky Motor torgle constant (N.-mdA=lbinfA)

|5: Motor rated currant (A)

o=lpfly: Acceldecel cumrent coetficiam

[where |z Iz accel/decal current {accel/dece! curment is o times the motor raled current) (A)]
fi=l Nzl Load current coatfichant

[ILf: Load torque aquivalant current {load current is [ fmes the moter sated curent) (A)]

bdator Gurrant I _,'+'

N

Mirlor 2paesd | = Tuomm

Moior Curvarl (siza) « Mosor Spaed Timing Chan

4.3.4 Load Inertia

1) Tha larger the load inorfa becomes, the worse the movemant response of the lead.
Tha size of the load Inertia |4, | allowable when using a Servomotor depands on the matar
capaoty, as shown in the diagrams balow,

= Small Lgad Ineria
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Mote

# Large Load Inerta

Mm?U: ’-““"’I Matar
a—_r@ D=

Lot Inpetia
w1 g
(=103 pa-n 55
: oy
il {0 i HP
T
l 1
] AeH- SO0
Molor Spesd
Lo neria
o 10 et
{103 azinsd)
5w
a7 [G.07HF)
(R385
pl—— e 1
B 000 amed|pon|
lotor Spaed
Losad Imartia
w 103 b
{30 e
100 W
17 (8 1 3HP|

AR T]

W00 MO
Motor Bpead

Liad nanig
w 10 kg
{0 103 e dn g
= 200 W
By
e I ETHP}
18
n b
& [riS
T = ASE0jvee)
Matr Gpoad
Lnad inartia
w105 kgt
B [ B B
W 400 W
= T (0, B3R
1
1204
4
[ WOG ESGTN)
Motor Spaad
|cxad] Iryoia
104 kymk
(= 107 BzinEt
THIEW
13 11.01HF)
(1E8)
4T
{653
o 000 ADSDrmIng
Past Bpasd

The phove diagrams reprasent deceleration under maximium torgue, Applving an accelera-
pBonlgecetaraton curve tothe ralerence afliows gperabon cutside the rahge of Ine diagrams:

{That i, charactanstics change according fo pattem of oparation and load conditions).
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SERVO SELECTION AND DATA SHEETS

415 Overhmuping Leady

128

=1 An ovenollage alarmiis likely during decelaration # the'loed ineriia exceeds the range of

ihe diagrams. Teke one-ofthe counlermeasures Delow.

a} Reduce the forgue fimil valus.
b} Reduce the decalaration rate.
o) Reduce the maximum speed Used,

d} Add a reganerabve unlt

4.3.5 Overhanging Loads

1) A Bervarmnator may not be operatad under an overhanging load, that |s a load which tends

o continually rotate the motar.

Uinder an overhanging foad (e.g, when the direction of the torgue applied by the motor s
oppasita from the direction of shatt rolation), the Servopack regenerative brake is applied
continuously and the regenerative anergy of the load may excesed the aliowable range
and damage the Servopack.

The regenerative braks capacity of the BGDE Servopack is rated for shor-time opera-
fion, approximately equivalent 1o ihe deceleration steppng timsa

« Ovarhanging Load Example 17 Mator drive for vertical axis, using no counterweight

Wcbar slibiact 10 DE rateled from fesd
mmabod o kiseg applaed fEnsion.



4.3.6 Power Consumption

i3 Servopock Ratimpy and Speciifoshismg

Sarvopeck SGOE- In=rizsh Cutput Power Loss W <Tolals
|: Currant Currant Power Loss
Peak Vilue) | [Effeciive
A Value) Miain Circult {ém 08 Circult
A
Supply Valisge | AzaP 20 hag 2 i3 Varles da- 154
200 1A0W-0,08HP) pending an
ALAR i 0.8 e 13 aperaiig 172
{EWI-IJ.UTHF':I condiions
J1AD af QAT 63 i3 1492
BINLG A 3HR
dpan an 20 14,5 13 75
20OW-0.2THF]
AL 20 R 20 15 52
L0V 53HF ]
aEaD 0 F 361 15 44 1
CTRAW | 3THPY
SRy Voage | A3EP 10 .53 24 15 5.0
10 {30W-0.04HP)
ARSP 18 0.8 44 13 174
(EOW-EOTHP
e 15 2.5 1240 13 0
{1000, 13HP)
oeEp 15 B o 14 202
(OO0, ZTHEY
[agpE 35 3,7 20,1 14 240
(3000, 40HP
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SERVD SELECTION AND DATA SHEETS
e =
d.4.1 Servomotor Dimermtiomal Drawingr

4.4 X-Series Dimensional Drawings

This saction presents dimensional drawings of the I-Sedes Servomotor, Servopack,
and Digiisl Cperator.

441 Servomotor Dimensional Dawings -, ...y oo onnrr e e rns 130
442 Servopack Dimensional Drawinms .. .o e e e 140
443 Digital Operator Dimensional DEWINES ..o oo ir s tens 142

4.4.1 Servomotor Dimensional Drawings

1) The dimensional drawings of the SGME Sarvamators are broadly grouped into the fal-
wing two calegonas.

a) Incremental encoder, no brake (from page 131)
B) Incremental encoder, with brake {from page 135)

Motor capacities are available a3 30 W (0.04 HP), 50W (0.07 HP), 100W (0,13 WP}, 200
W 0.27 HF), 300 W (0.40 HPF), 400 W (8.53 HP), 750 W (1.01 HP), These are grouped
inta thres categories, a6 follows

» 30W (0.04 HP), 50W (0.07 HP), T00W (0,13 HP)
« 200W (0,27 HP), 300W {0.40 HP), 400W (0.53 HEY}

= T50W (1.01 HP)
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44 L. Seriny Imenzioead Drgwingy

{1) BGME Servomotor
Incremental encoder, no braks

= 3O0VV (0,04 HPJ, BOW (0.07 HP), 100W (0.13 HP)

B0 TR T 1
=

\_f =
ety S T

/ _rl;:l_}’hWDanadﬂ'n'ﬂEﬂ,-.!JLmﬂ_l
i " =

_\_

Prodecihee Tube (Black)
f 5§00y 5
e e e Wpkar Plug
{ II.-'" -
i RAE- L b ] Q.o |
“ [+ 11 1L
| s T 11 o LR
BT [T re E-@.ﬂ.ﬂ.ﬂﬂ&l
s it | nEman _Umw | g
2| = Ceeia ! - T N .-"'".
il IR e w20
a o
= S | pie
Hl Ii- A {#181
E f}. ;
; 444 ($0.97)
11?2?21'5;@ Encoasr MTE Hoks
Type L | LL L QF H Cutput Approx. | Allowable | Allowabie
SGME- W mass ractial thrust
(HP) kg load load
(Il W (i} M (1)
A3AFIZ (046 B85 |085 |WONalkey [80(0.04) |03(0.88 |EB(15 |54 (12

AJRF12

@372 |274) | (1.44) |see

A3AF13 20 1.5
ASEF13 (0.78) |10.30
AGAFTR W20 | TRG  fadd | WICKHET ey 54 (BT 0.4 (DVBE)
AGBBF12 ($02) [{Z:03) | (3.73) |seal
ABAFTI 20 .0
OIAF12 | 1196 |948 615 |WiONakey |(100(0.13) |0.5(1.10) |78(18)
DiBFIE | (470) | (372) | (242} |seat
oriAF1d 20 vE
O1BF13 | 0,73 |18.30)
MHote 1) The detector uses an moremental encodar 1024 PrHE.

2) Type “A% indicaies 00 V specification, and ype "B indhcates 100 V. speciimabon.

3 The guotad allowable radial load 5 the value at 3 posiion 20 mm (072 in.) from the rmio-
tor mounting surdaca.
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SERVO SELECTION AND DATA SHEETS

4,41 Servoscorod Dimeenvional Drawiegs

« 200'W (0,27 HP), 300 W (0.04 HP, 100 VAC only), 400 W (0.53 HP, 200 VAC only)

O rrEist i

Encoder Laad -ﬁj F oL
ULapsyg > - amt
P e . tsiern
/ l.l_.-"'-::lrr L ARG LI |I _ﬂl{ Lll
Poriooiies Tabs Jﬂi =l B
ﬁ-ﬂlh:ﬁ:]iﬂ.iﬂl ;h mmﬁ i | o EL_;‘_
i |f’“ SEEUD TR F et Sk
YN LL}-.I TN . (¥ Map Tyme Oy’
41 O 1 - slEE
I [¥] '?EIE
h;::n ::; “hlELL?'I" ey AR
Ehiy
hlt i RS 2 A [ $7
3—1 aill 3 pT7e)
L TleaEE
=2
.5-1' L, o= 5
| h=1 S
_.- | — l:,‘:ll-?'
Inonemental Encesder 1634 79 5 4 B8535 i
T e 4-FEY
Type | L | LL [ LM | GK | U | W | T | GF | H | Oul- | Approx. | Allow- | Allow-
SGME- I Pt Mass abla able
W radiaf thrust
(HP) | {ib) load load
N{lb} | M{io)
OZAaF1g | ¥26.5 | 965 B2.5 [Hl:lkE']' W."CI‘ﬂEL!EEy‘ 200 1.1 245 7q |;‘|.'|";|
aoRFiz | 14.99) | (3.80) | [2.48) seal (027 |43 |55
02AFTA 25 13
o2BFI3 | (08B} | {2E1)
OZAF14 ENE 5 5 WG Rat key
02EF 14 (.79 [ (12 | (0.20) | (0:20) | seat
Q3BF12 [ 1545 [ 1245 | 805 | Mo kay WO fiad key | 300 1.7
[6.08) |(4.90) |(3.56) e (040 | (3.75)
D3BF13 25 13
(0.98) | ({0.51)
[3EFi4 20 i b E= WAk Tt Ky
{o.79) | 1612y | (020 | o.20) | sast
04AF12 Mo key WD flat key | 400
st (0.5
ddAF1S 2h 13
(3.28) | ue1)
O4AF14 =i 5 5 WO fiat key
.79 | {0121 | (0.20) | {020} | sest

112




44 L-Seriexr Imunmivan! Draiagy

Note 1) The deiector uses an incremenial encoder 1024 PAH,
2) Type "A" indicates 200 V specification, and type "B” indicates 100 V speacification.
&) “0ZAlB)F14° "038BF14" and "04AF14° _have& keyed shafl. The kevway complies with
JI5 B 1301-1976 (precision). A strazght key is supplied,
4) The quoted allowable radial foad is the vaiue at a poslion 25 mm (0.88 in.) from the mo-
lar mounting surface.
o THOW (1.07 HP, 200 VAC ondy)
Enooder Lad SO0 | 1A A , 5T
LS e ST == Encoder Pxig '”;'12_‘.—;
Wiae Lans AmcEs, ULess, | oo ST L | M
[HEEE LT My Pl FLDg 4] |
(i §8 40 == '‘Muolor Plug = ;T
] N === mosay ‘%
o B = —'Ja?’i"'?.!;' y |
o :"| P -i-a_lnyg!. LUMNH e Du;]u:l!l‘:l:h’nmm
ErREET| :-"—E'EE; g e Rl POE N S ey
il L wagain) 16 JacEtE .
Chet AR Ilﬂrmﬁi
. | : | —
0
= i
s =G, ¢
by £
lrmrmrnanid| Eneoder 1594 PR %.- & 7 |y 26 "-_
H T Hitsin A
<
=
Type QK U W T oF H | Oulput | Approx. | Allowable | Alowable
SGME- W mass rad|al Thrust
] kg load load
| i} 3 It
DBEAF12 | Mo key WiD flat key | 750 a4 952 (B8] | 147 (33)
seat (1ot ({760
DEAF13 33 15
(1.30) | 059
CaAF14 | 30 J & B WD Rat ey
(1.18) | 012y | 020) [(0.20) | sest
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SERVO SELECTION AND DATA SHEETS
i':d..! Servownter Dimesasianel Dirawings

Moie 1} The defector uses an incremeantal ancodar 1024 FA.
2) Type “A” indicates 200 V spacification.

3 *0BAF14" has a keyed shall. The keyway compiles with JIS B 1301-1978 (precision). A
straight kay is supplied.

4} The guoted allowabla radial load |s the vakie at 3 position 25 mm (0,88 in, } frorm the fmo-
b maunding surface.

» Detsils of Motor and Encoder Pluge (Common for 30 W (0.04 HP) to 750 W (1.01 HF}

bl Plieg hobar Winng Spocificalions
04 035 Flug : 1721671 [AMS] R Rod i
Fif: {30 la 100W) -t .
S 1703681 of 1703631 % :ll"“““ hi""
a2 (BOOW 80 750W) priase v
= 170360-1 or 1 70EE4-1 2| e Graan
E Catractad o
Cap 1721551
Geocient: 1VP0GEEE 1 ar 1 T386E-1
E'mrﬂ"ﬂ Inzremental Encoder Wiring Specifoations

A ehennel outoul lua

A chiznni outpdt BlisElack
B channe autbul Fallow

B channui cotpul allowBlack
L ehanmel sulpul Qresn

T atannel culpat Green/Black
oW (powes supply) Gray
45V [power supply) | Rea

FG {Frmmm Grownd] | DeaEnge

P F'qu 172E65-1 (Made b AMP)

?ﬂ-ﬂ'jﬂ1rx1."ﬂ-. 5 |
/ E‘.a;l et

Socket 170357-1 ar 1703551

b gliasy

lm{miqmmhmnﬁ
1
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4.4 Eofarad Diresnsionnt Drewings
e I e e e

o) SGME Sanvomotor

Incremantal epcoder, wiith brake

= 30W [0.04 HPY}, S0W (0.07 HFY}, 100W (0,13 HF)

— Xl
a hed SEERL] 2 i iy
= h—i_l
e — - B B T
Yol v
J Il_f,-f_f Motar Laad AWGES, ULTEZE
1 i LY
| ]
| Brogactive m[EMI\ “".H
FEf L) “ Py
l — _E]— =
Encoder Lead G w0m
| | G |IIIIII|! i I'I.l.Ei=1|E|
i A -
| Loy u_ L =
Ll . LB LM
- I T, R | D:E:l'ﬂ
mr]% Brakn Lead | | st o
& -
o : -
o
1 |
B 1 ;. T _|
|'. Ill
!I-r.'laq_ w;ﬁﬂ Ecionche! K:l;.:l::m Dsarie, g 2 ¢ 413 F"'-.l.!”
Woragr: B0 YOO v 24VDT, Des i e MTE Holag
AR, D00
Seahs Holdhiy Tocams Ketar Nawa T
Typa L LL EM aF H Churtput: Approx. Allowshle Allaveable
EGME- MAES. radial load ihriest load
(HP} kg M H
i) i} {ia)
ALAE{2A FH 108 36,5 W dlat key saal 31 (004} e 132 EA1E) & (12
ASHETo% .86} [3.88} 1.44]
ASAFIA: 2 75
AAEF1E:E V&) 0.3
ABRFIL 1335 {0B.5 440 WD Tt ey seal 501 [T} 0.7 1,84,
ASBE1 25 (5.28) [.27) =]
[ ABAF 13 20 7.5
fiaFtas 0.0 158 15 WD Pl by s 1oy [ |[Fein
nieEee | a0y [EE) | (249
BEAF a5 el 75
DABF1 3 ST o
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SERVD SELECTION AND DATA SHEETS

Al Servamaiar nsmeinraal Iiwiapes

Mota. 1) The detector uses an ingremental encodar 1024 PR
21 Type “A” indicates 200 V speciiication, and typa *B” indicaies 100 V specification,

3) The guoted allowahle radial koad is the value al a position 20 mm (0,78 in.) from tha mo-
tor mounting surface,

4} The electromagnatic brake is oniy fo hold the load In position and cannot ba used to stop
the mofor.

5} "+" ot the type designation depends on the brake power vollage: "8 for 80 VOC and "C"
for 24V 00C.
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& L-Favigy [Mmenslonal [hvaingd

e
= 200'W (D.53 HP). 300 W (0.40 HP, 100 VAC only}, 400 W {0.27 HP, 200 VAT only)
Encodar Lizad HEECTIN .
HL2AEE W=
ﬁ}f : '% Encoder Plug
-",.-""' o Lagrd WWGEE LILSEE, =
e — == TP,
‘ (k] B8 el B
poaal (1] v
i L [N H 3011 mem; Wih :
WA s e L |-T¢:_|—EEL—ELT,|}EE ittt
R L : i ﬂrﬂ] RO |2 30
rmmf Eﬁuuﬁa!g e o E, Ry
. i 6 i | [ i
Ei =i s Nl =
| AR
& —I_ I 1 i=
| | =5 .
'__.."—";"_ ¥ o a
Jm—wEldﬂ-r:mFm m:“_‘;"mml 10T 4‘!5-'":.“'-&.' J}H::
WoMager B3 VDK o 24UTKD, Dissiiarod fompst il
(Refmirii] 00808
Brake b Toxjums Kisder Mams Toges
Typo L LL LM | QK u W T aF H Out- | Approsx. | Allow- | Allaw
SGME- pul | mass able able
W g radial | thrust
(HP) {It) =51 oad
N{b) | N{ib)
02AF124 | 1660 |136.0 [62.5 | No hey WO fist key [ 200 | 1.6 245 74 (17)
aBRF o 16.84) |[E.35) | 12.48) seat {27] | (2530 (55.1]
O2AF13% 25 14
02BF 133 1{0:98) | (0,51}
O2AF 1434 20 a B & WK ol ey
ToaFian {78y ((.12) | (020 | {0.20) {eeat
DIBF12: | 194.0 [164.0 905 | Mo key WiO Bathey |300° |22
i7.64) | 16.48) | (3.58) ‘seat (040} | (4.85)
03BF 134 25 |13
10:88) | (0.51)
038F 14k 20 3 5 ' WO el ley
(0.78) | {0.18) | {020} | (0,20} | seat
CAAFT 25 N ey W/ fiat key | 400
soal 10,53}
DdAF1E4 i 13
|68 | (0.51)
fdaria= 20 3 -] 5 WO il ey
(0.7 | (0123 L {020} | (0:20) |sea
Mot 1] The delector uses anincremental encoder 1024 PR,

2| Type “A" indicates 200 V' specilication, and type "B° indicates 100 V spoalficatian.

3] "O2AIBTF 4", "03BF 145" and "O4AF 14" have 8 keyed shaft. The keyway complles
withi JIS B 1309-1876 (precision). A stralghi key is-suppliad.
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4,40 Servumoter Dimenstanal Drawings

4} The quoted allowable radial ioad isthe value at a position 26 mm (0.98 in.) from the me-

tor-moumiting surface,

5) Theslectromagnetic brake isonky to hold the lead in position and cannot ba used to stop

the moter

6) “#" ol the type deslgnation depands on the brake power valtaga: “B° for 80 VDC and "C"

for 22VDGC,

» TS0 W (1.01 HP)

Encodes Leas e AL RS

A fl AT
Elrri kel

LR 3t

OA

UREBSd e ' L
o e : Encner Piug \ = ;
fi 3 Mt Laa AVIED, L1835 T 51.1_,
[ S = | | L
Praimzevs T, e = —je- Wit Pl - T
). g8 Ny WOZX (A1 18 | I+=T Detai o Sriat Extenasn
I fros | | e _*:ﬁ ¥R ey Ty i)
o AT e . B T i
JT'.:.-“' LU L0 P o R -iﬂl il:lfl]nE'_ﬁl
E s
Iﬁf'
iq
= = 2=y
o ~
Frremmrial Enpeos SIELER i fityve pran”
| Do P mpdion O )
Wakaga: B0 VDG, ot 24YDIC, DRasielns e
{Phubermnon). 008 A
Brose Maldes) Tomuies Mol Faie Tsmae
Type QK u W T OF H Out- | Approx. | Allowsble | Allewable
SGME- put mass rodial thrust
w kg load load
(HF) itb) M (ib) M {Ia)
DEAFIZH: | MO Rey WD latkey | 750 (4.3 302 (BB) | 147 (33)
seal (1.01) | (@48
OEAFT 34 13 15
{1.30) [{0.53)
OBAF 4 | 30 3 B £ W T ey
(1181 | (G2 | 020 | §5,20) | skal
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i i T-Seres Dimernrional Drawing

Maote 1} The detector usas an [heremental enosder 1024 PAE,
2 Type "A ndicates 200 W spaciication,

3y "0BAF144" has a keyed shaft, The keyway comples with JS B 1301-1976 (preciaion).
A straight key Is suppliad,

4} The quoted allowable radial load is the value af & position 25 mm (0.28 in.) from the ma-
tor mounting surface.

&) The electromagnelic brake 5 only Lo hold the load in position and cannot be used to stop
the matar.

B} "#” of the iype designalion depends on the brake powervoliage: "B for 30 VEC and "C°
Tor 240G

« Detalls of Mator and Encoder Piugs (Common for 30 W (0.04 HP) to 750 W (1.01 HP)

M:f:niﬂf Moagr Winrg Specitcaions:
it g | m—
7 1 0350-1 or 1 1 S rh il
:: (200W 1o TS0W) 0 | W phase Bl
H I70EED- Br 170364-1 4 | F& Ereansrelaw
g Connectad b £ | Brake leminal Fad
Cag: 172601 E | Braketeminal Black

Sockat 170368 - 1:0f 17I586-1

Ingramanial Encoder Wiring Specificatans

Flug: 1721551 (AMF

Pin; 1733581 or TGRS
Connecias io

Leg 121611

Sockal 1T0361-% or 1703551

1 | A charmed cutpul Bl
2 | K charmel outpul BlualBlank
3 | B chamel outpul Yabow
4 | B charm cuspul YabowBlack
B! Cchannoloufput | Grean
E | C channal cuipal Graan/Eiack
¥ | AV ipwer supply) Gray
-.E.- i [powar mEply) Rad
| & | FG (Frama Grourd] | Qrangs

1 30




SERVD SELECTION AND DATA SHEETS
A 2 Bervpack’ Dlmeariopad Prosimgs

4.4.2 Servopack Dimensional Drawings

1) The dimension drawings of the SGDE Servopack are broadly grouped according foca-
pacity into tha folicwing three categones.

aj 200V, 30W (0.04 HP) fo 200 W (D.2THF) (Type: SGDE-AJAF to OZAF)
100V, 30W (0.04 HP) to 100 W (0. 13HF) (Type: SGDE-A3BP 1o 01BP)

by 200V, 400W (0.53 HP)  (Type: SGDE-D4AF)
T00N:200W (0.27 HPY  (Type: SGOE-02BF)

£ 200V, 750W (1.01 HR)  (Type: SGDE-OBAP)
100V, 300W (040 HF)  (Type: SGDE-DZER)

a) SGDE-AJAP 1o 02AP (200V, 30 {0.04 HP) to 200 W {0.27HF))
SEDE-AZBP to 01BP  (100V, 30 (0.04 HP) to 100 W (0,13HFP)

!._l]j_[.]ds (.19 5, @3

g

L
HMM;‘\-’DE‘ _‘h‘“\

145 5 oy

Appirooe. Mage: U8 kg [1.98 1b]

T4{



dd E Seniea Inmenstanm Drmstags

b) SGDE-D4AP 200V, 400W (0,53 HRY)
SGDE-02BF (100V. 200W {0:27 HF))

h EE g [EIE SRR

| =) 3
et
2-pt
(R0 ¥
M
HOLES

i {5371

S
| & HE
B |

Bpprox Mass: 1.2 kg 0265 10]
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SERVQO SELECTION AND DATA SHEETS

.42 Bervopaik INmemiiomal Drmeing

¢} SGDE-DBAP {200V, 750W {1.01 HP))
SGDE-D3BP 100V, 300W {040 HPY

T e B0 [BE4] o0

|
G

1E0man

WL}
, ESS

UL

R T ﬁ
A0 Dl

=5
i

\ﬂ
:
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f
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of, o L-Sarids [hpieniionad Drawinpy

4.4.3 Digital Operator Dimensional Drawings

1) The fallowing twa types of Digital Operalor are avallabla

a) JUSP-OPDZA-1 Hand-held Type
b) JUSF-OFLAA Mount Type

g JUSP-0P02A-1

B [2ad
5 |1-ﬂ LE R tE]|
= {8
——
| =
|
A4 _;|.

TYPETIE-23000:02
Moo b
DP.IIGH::r o
DENSHI KOGYO KK

Appecod. Mgrsa: 0018 Kg (D40 Ik}

b) JUSP-CF03A

o

'
o
i

E

B
g
'S

Appeox, Miss: 0.08 kg (0,04 11k]

=[]
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SERVO SELECTION AND DATA SHEETS
4.5 1 Nelectimg Fenpheral Dirvicer

144

4.5 Selecting Peripheral Devices

I This saction shows how o select perpherat devices using flowoharts.

451 Selectng Peripheral Devices .. L. e iveeiiennnnnin, ] e 144

4.5.1 Selecting Peripheral Devices

Seloct the peripheral devices using the llowcharts on the subsequant pages.

The ilarmns beloWw are not included in the llowchans. Beferio 4.6 Specifications and Dimen-
sianal Drawings of Panpheral Dewices,

s Cables for copnaching PG and Servopaak



4.5 Seleeiing Perpheral Dedcen

<Flowchart for penphseral device selection=

( Stan panphenak device salestion >

¥
1} Balec motar cablas

Ko brakefdit
braket

Whih sonsoome and Cahile ol Wi e asid s akdg X
ampFerpmim} ¥ - ity bl LR
Seiect one i i [oikosieg Eglpcr ona al B foflawig Sttt o of Bid l2bowmtyg Salact one o N isiowng
BNy in el Eng acooddng o cabis ke g, BEOardag I calk g azepreig lu Lt bzt
B —d O -1 A —=| RRERIng- | fi. === DPEIED0EG1 Jmr i | DR RS |
19881 1O HIH) g gﬂ,ﬂ'l!
g TR ﬁ“um_- DRI o BT il B
'é&ﬁ- DiEm -3 G Wi T 11_1““'—- DFENA33 | -%!'1:”.-;-- DRES0O3E0-3 |
- e — e .J 1 =1
:mm—-l TIPRIERE | -} W T L OReGRaNG 18—l DS | ik Ty Lablcenen.d |
U
2o —e= DRgammoni- | 25:! —fe{ OFEERE-F It - DRCEIN0ERE wom et [PESEELE
ELE]  — 1B £E) 5 ) | mnm
i
Brder oenndcKr Sibaed sprmaeenal

L4
1} Belect biake pawer Eupphy,

100  Irpa /
200V ingul

I 130 W imput 200 % Irpul
[ LPDE-1HY | [LPSE-=3m |
|

1o (a)
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45T Kelertap Peripheral Bewicar coms

RS

tram (a)

¥l

Sotect pocoqir Latile

ande

S oo ol T JoREw
izt Lrdng b canla eegih

oec——t—f{ |

A BN
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D e |

¥On =
e
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DPHIE0GEG-T
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FsEArcrg e oecds wegth
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4.8 Selecing Pavipiveral Devices
_s— e ——— ———— e ——e—————— e

L (4]

3y Halect $OM sonmachor jo
riafarance mpul.

Gur oo ak I
Teemmiral ok Ak}
Chraa i ond WEOE onnacion

Commector onhy Conrmcior-odmmnit Oee cable and

l\ corarsian wll withoul conrecior

&M conneadior Connecioe-to-leminal Cable with 10N
CORVESE] oM LK connecior and one
end withiow! comnesion

am
i FIEE-TaREP = o

=nd naisa flier,

4| Saloot cirowd breakdr (MOCE) ‘

A yianiiey
Lina giicuic tlemgioud e ik
oaa e 60 G & beEsknTRTE A iankar B TE A
Euly Fwar sy TErwmT mnpy
CaCacIpy LRy, sty
i
; I : . i .
Mioige filsr Moz fitar Pagise filles _haise e flaise fer MaiGa Mias
I R O O o = ==
| | J | I |
ba e
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A Selecving Periphern) Daviees el

from (2]

B Selsctmagnalic sonlastor s
SLTGE SLRErEEsIr

'

Magnetic
coreskar

Surga
Buppiessar

CHS05006L

!

&)  Baleci rogurarabive urit,

Flo Y Tea o acplicsion?

| & lelelical Gad

|§ @  Exmedog 3000 nain

J§] ® Lo e petonds 30 iTnay
mrorar seTh 59 10 200 WIDOT i

1 3719 o 23 dmee mpor benren
[ WS ST TS T G R
I & Frarjoun cosisetesiees sitish
lonas pa sECor 24 s,

# Llss ong 30 & magnelic contactor for a8 single
L Seres, rogardess of capasily,
Formultiple serse sysiema, select the
rmagriatic confecior acconding to the total
Gpacy.

# Thiz-is the surgd suppressor for HI-15E5,
shown above,

Appliaation | o 1V

Invasigite moenersive Ut cRpEcy
using AL Sarvomaior slzing soflware,

Nt application | o 1V

Ad
fgannralivie unl
1
anmumnm R mmﬂ;ﬂuﬁ il Rsgansralive urd
[ JUEP-RAGOS |
. | JUEP-RGIAC |
1 o

( End panphsEral descs sEtacson )
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o.6 Specificoions mme Dlbmensivand [rawings of Périphernl Darice

4.6 Specifications and Dimensional Drawings of Peripheral
Devices

Thes section shows the specifications and dimensanal drawings of the perpheral
devices raquired for Ihe E-Series servo sysiem. The sequence of perpheral devices is

given by the Flowchan for Pafpheral Device Selsction in 4.5 Selecting Peripheral
Devices

#.8.1 Cable Specifications and Peripheral DeviCes . ..o i iviinsieis 145

G o [ T R R e S e S e D i e S 152
- e e T e el e e i MRSV R T R e e 155
s T e e e o i e o, 153
465 EncoderGables- ... 0o oS ., 8 L R 1w e 161
LR S R et S S Ly R AR S I e csserd 165
48,7 Commector Terminal Biock Converer Unit, ..., er e nnesnes I 187
4.88 Cable With 1CN Connedtor and One End Withoat Connector . ,........ 165
s i T ST YD R . . N L [ 165
T [ T T 170
A5 71 MG G RO e b w et s e e A B o o ira
B L S B R NN o i i m s 4 o S e o i P 172
Rt I T T T o B M S s g 173
4.6.14 Cablas for Connacting PC and Servapack oo iisioii s iais 3 175

4.6.1 Cable Specifications and Peripheral Devices

1} The rated current of the SGDE Sarvopack extemal termenals; cable size, and peripheral
devices arg lsied in the naxl labla,

The cable speciflcations and size ase sslected according to the operating environment
and currant capacity.

The cable specifications were selected under conditions of three cables per bundle ai
40" C ambient temperatuss, will the rated current fiowing.
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=== =
48,1 Cable Specificaions and Feriphvral Ddelee svaf,
Type | Sarvopack Type |  Main circult Maotar connes- Powsr | MCCB or | Molse Fetam- Pawar
SO0E- peniar input than terminets Supply | fuse ca- | filter | mendod noisn | ONAOFF
tarrngl (R [T U vy W L capagity | pesity™ 'tm; flitir™d switch
i A, reler-
Rated | Cable | Rated | Cablo speo. SRy~ :I.HDE Typs | Speo.
cumant | spac, | currand pack’! dla:
Arms) A {rme) WA, gram)
Far W AJAF |13 HIV 42 Ligy Yaskeaws | 025 3 Apple LF Sirgin: | Yasksaa
200V | E0aHP 1.25 n:é;l-n. Hae cabla | 2054 |phass | HI-15E5
1 mir, 46,2 Mator 200 (30 Y, ar
o I:IEHF‘I ASAR: 1 1.8 98 | cabieatenon | % VAD | equiver
L Cdar dodails ""1'"" e, |t
100w Otap: |25 Gar 0.5 54
(0. 13HF)
200 W OFAP | 4D 21 .75
(L2THF} :
00 43R |60 i HRY 28 ‘When gsled- | 1.2 3 LF= Eirgla-
(ELE3HF} + 20 I imdr-Yas- 210 | phess
i, kaiva cabbas, 00
chack 1ha VAG
cable cuerent Ciass,
rating and 10
FEOW. | OBAF |10 a4 versider e g | LF: | Singia-
1,01 HFY apesEting an- 220 | phese
| wirammenL Nat ap- iy
| plicahin WAD
Giass,
'T; E ;' 208
Foe a0 W AJRER |20 =iy [E3 025 & e LF« Sanhes
a0y | (oodHEy 135 a0ns | phass
50w &pP ™. o 0. ]
ol ke : s
s Clazss,
100 ¥ B2 |45 22 Lise cpmli "5 54
{0 F3HPY Gl A
200w [ o2EF |AG HIV |27 EE. 3*;%139 425 B LF-. | &ngla-
{02 THPY B ot 210 | phasa
mtl. L 200
agoNy. | faEP [ 14D a7 14 15 T i
[ R =20 lﬁjﬂ:‘!

"1 Walueal ratad ioad.
‘2 Braking characteristics (at 25°C); 200% for 2 s min,, 700% for 0.01 & min,

‘3 Yaskawa recommaends noise fiters manufactured by Tokin Corp. Yaskawa Controls Co.,
Lid: can supply these noise filtere,



4 Aparcifiemivg ad [Hse nvkomal Do gy @f Frriplicoal Devica

2] Tha types of cable are shown in the table below; Use itin combination with the able

abova,
Cable Type Conductor Allowable Temperature
Symbal Name c
PYC Meormal vinyl cable —
i) BOO W vyl cable &0
Hiy Temperabkare-ressiant vyl cable 75

Hote 1) Use cabla with 600 W men, withstand voltage for main circuits.
2) Consider allowable current reduction ratio f cables-are bundled in PYE or metal ducts:

4} Usa temperalure-resisiant cable wrder high-amblent or pane! temperalure where nor-
mal viryl cables rapidly delerorats,

3) The approprate cables for Servopack connectors 10N and 2CN are shown In fhe table

Debow.
Controd VO Signal TEN . Cable Use twisied-pair cable or byist=d-pamr
Connecior shisidid cabla
Applicable Cable | AWG24,26.28,30
Fireshed Cable 15,0 mam’ (& 0,63 in ) hAK,
Oimenaions
PG Signal Connector | 2CH | Cable Use Yaskawa cable,

Lise twisted-pair shielded cabile if
Yaskawa cable s not used

Apphcabla Canle | Appliceble cabls typea: AWGESD 26, 28,
30, However, use AWGZE far encodar
power supply and FGine. Uss AWGEEE
fof obhar signals, These cormaciions
DermaEt winng distances upto 28 m
[B5,5H).

Fireshad Chble SNBSS N ) mim RA
Dmensions

Mole: Cableseleclion condilions! ihres cables per bundle at 40 =2 amblent lemparatune, with the
rated currant flowing.

1=1



SERVO SELECTION AND DATA SHEETS

A8 2 Mojer Crbiey

4.6.2 Motor Cables

187

1} Thedimansions and appaarance of the metor cables are shown below, Specity the cabia

pa when ordering,

&) Cables ForMotor Wilhaul-Brake (with connectorand AMP ierminals)

Type L in mm (lest)

a3 11 100 +1:33
2008 aﬂuﬂ-‘-ﬂ‘ 1100 |
CPEa320081-2 +103 031

50006 (1670 )

[POs200a1-3 £l HLET

oo o (aza o )

a a1 g .87

Lol 150000 (500 0 )
DFE320081 -5 50 187

200000 (667 0 )

Cantactor tar Malor End of Cabils

Caap: 1721531 (4-pin)

Tuba

Firmsbsid - Difnsansist-2T Jmm, Mo
Cablar ANGZ0 x4 core

Besvopach End of Cable

15

ik Tune AMP Tarminals
i b4 Compexl Terminals
L)

Sockel; TTIEGE or 'I'-"'L'EI:H:'-%
: Shi

AT

by Cables For Motor With Brake (with connector and AMP terminats)

Tvpe L im mm (et}
DFg320083-1 130 033

3000 © (o )

POE2I083-2 J0t .23
D ; 5000 0 (1678 |
DP33z00asa +500 167
100000 {33z 0 )

9E20083-4 500 +1.57
B 150640 O (50 -0}
DFa320083-5 D 187
- 200000 (86T 8 )
Conneoior (o ke End o Calie gﬂlil;bﬁﬂl:;enﬂuh: S i End ol Caki

Gap: 172180-1 3E-pin)

Sockal 1YD3EE-1 or 1 70a68-1

bl AWESD 4 oore

Stk Tuibe

A

=1

AMF Tesminals

M Crimped Tarminas
Ehhnth.i:nJ{(

E
¥

| i | {10
ke

=

0 n:;- Marar Tuba




4.6 Spevificelionr ard Demersisan] Droemngs of Penpleral Devicey

o Cables For Mator Wilkout Brake

(Cable Only)
Callg WWGEE0 & 4 cone
g .
k E J
I i
Type L I mm [fast)
DPBA0EE65-1 o om
3000 0 (100
DFBADGESG-2 o o3
o ferw )
Df*8400355-3 ~500 157
0000 6 (333 & )
DPEAD8359-4 s =
{50000 (50 0. )
DP8409359-5 w50 e
200000 (BET O )
S MFE Canmecior
Cap: 1721551

Soakiel 170362-1 & 170565-1 (Manulaciursd By AMVEL

53
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.82 Malor Cabiey cand

154

d) Cables For Molor With Brake

(Cable Only)
Cable AWE2D E & core
g
L 'H.':: ]
L sy i
i 1
Typa L inmm {feat)
BPB4CRIa0-1 EDEIIT ﬁu:. l'lﬂh?i-m ]
DP8405350-2 EDM+EII T E_?-.%ja j
i il 167
Ereieosnd. o000 6 aaaTh
Ba4n ; 1.0
= e 15|-|:|'|:|I:I-'il@:::u1 (B0 11'.' ]
Pas0 : #AI BT
i 00000 (667 0 |
AMP Conn oo
Cap: T72160-1

Booket 1703681 or 1 10380-1 {Menulasiuned by AMF)

| Ml Eprmioes Temminms | ©
U phase

e
'é’;na Ly
B {Erakia Teminal

B |Braka Temminal

* i cable only iz ordered, purchase the AMP connector and M4 crimped terminals
saparatoly, Refer to 4.6.3 Connector Kils for details about oaps and sockels.




A& Specifiodtionr mnd Dimensiaeal Drosdiney of Perapioral Davicer

4.6.3 Connector Kits

1) A connactor kil compnses three conneclors as shown in 1he diagram below! ona ancoder
connectar at both the motor and Servopack ands of the cable and a malor connector for
the moter end of the: cable.

Ercodar Conmacion for Mpsor End of Cadils Encopar Canmesior for Senvopeck End of Cabis

Motor Connacior for Molor End of Caple

Twio types obconnector kit are available according iothe following information:

= |z the motor with or without & brake?
A connector kit s required in the fallowing cases:
a) |f motor cable only is purcnesed (whether or not motor has a brake).

b} f theancodar cabla witha motor connecior only and Serndpackend without connac-
tar, ar encoder cable oy & purchased

2 Balect the folipwing encoder cable connectorn.

14 40.55)
| | 739 0 9

= : '
| @ [ |=2
o el T LT ] I
T2 @8 -
Cap: 179tE11
Sncket 1703651

155



SERVO SELECTION AND DATA SHEETS

a3 Coraciir Ky cvend,

&) Belect one of the followlng two typas of motor cable connalion

a) Motor Withoul Brake

227 133

£k
(] |=
Cage 171581

Soowal: 1TO36EE-1 ar 1 T02E86-1

b} Motar With Brake

-
R

11.B{0.08)

| e i

Cap 1721601
Seckat: 1703621 ar 1703661

15&



a6 Specifivenmas med Domenmional Drewings o Perpleral Devicoes
S ——

4} Only one type of anceder connector |2 avadabia for the Servepack eng of the cable.

s Conneclar
2541010 =
4 2
=)
&
=
i His 3
L =e 32
i :
Wi}
! SoERERE, L.-_‘I_
-_Li? (2.25) '.
A
a 1
Units: mm (inches)
Conneclor Type A B c
10120-3000VE 11.43{0.45) 17.6/0.69) 22 0087

1=7



SERVOSELECTION AND DATA SHEETS

d i3 CommectnF [y sont.

» Case
Diagram of Assembled Conmector (for rafarence]
Units: mm {inches)
Connecior Case B B c P E F
T E20-3000VE | 10320-5380-008 220 18,0 140 120 160 274
{087 | (271} [(055) |4047) |(0.39) |(1.08)

§) The lypes of connacior kit ara shawn balow. Salect the type of connactor kit acconding to

thé connfecions salactad (2], (3), and {4)-above,

Connactor Apglication | Connectar Kit Part Lisi
Kt Type | Encoder/Motor Cable Far Encader Cable For Mator Cable
Encoder End Servopack End
Encoder Neator Cap Hocke Connectar Case Cap Sooked
Type Brawe
Withi Type (@) Type || Type |(Q| Type Q) Type (G| Type | Ot
Witheut Iy ¥ 1y ] 1 ¥
DP#aZn0E-1 | Incromansal | Withaul 1|1 e =11 =41 1|1 || =8
1725617 TGS i T 20- 1@ i E 1066 | &
=1 -1 alovE BEAD- 1 =1
DFEG2000E-2 | Incremangal | Wilh i 1(1 3
172160 T
5 |

=55

1 Manufactursd by AMP,

2 Manufactured by 38,

"3 Ingluding ohe Spars.



4.6.4 Brake Power Supply

1) Brake power suppliles are available for 200 V and 100V input,

200 WAL Input; LFSE-2H01
100 VAG Input: LPDE-1HO1

» Dimensional Drawings

51 -4

187

N

183

i

+

4.8 Specifivationr aud flnsanonal Drgedagy of Peripheral Devieds

Lige for Semvamabar wilh brake

Esruilaniuied by Yaskawa Controls O, Lid,

—
=

24232420 12) MTE HOLES
[BPOT FACING &5 5
(220, A4 (01 6) LONG)

=1

Laad Wiras

& Lead Wire Length:-500 mpneach 1968 in.)

o Max, Ambient Temperatura: 60°C

= Lead Wires: Color Coded

{074

AL Imput

0oV

2004

Hrake

Wislhew Whilin

Had'Black

Hioetthike
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SERVO SELECTION AND DATA SHEETS
A& Frake Power Supply cant

2} The Intarnal circuits are shown balow. Whila i is possible to switch either the AC ar DG
side of tha brake powersupply, it 5 normally safer 1o swiich the AC side. If the DC side is
to be switched, install a surge supprassor naar the brake coll 1o preveant the surge volt-
ages due to switching the DC side damaging the brake coll.

+ |ntarnal Circult for 200 VAT Input (LPSE2HOT)

gL

Al Sida . D | Bk} Sida
Sup
Dilode pragsor

Wil O ! i o Beack

# Imternal Clreuit for 100 VAT Inpul [LPDE-1HD1)

' Disde Bridgs

= [T, o Hini
Slime

: Bupe L
AT Sida nreg v D {Brake) Siie
&0 5
ﬁmm
While 6 [ ' Biack
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o & Bpeificaniant and Démeiiinad Drmwiaes of Preipboral Device

4.6.5 Encoder Cables

1} The dimansigns and appearance of the encoder cables are shown balow,. Spacily the
cabla typa whei ordaring.

a) Connactor Both Ends

Eurvapack End of Cakble
Cannpg oo
mnghar Jar Engodes End of Cabla o s
Cap: 17238341 |B-gin

Gonnactin 101 20-3000VE
Seoket 1T0551-1 o 1T0965-0 ok Th,y

11 EE] L I
Type L in mm (feet)
DPa20080-1 oo T
0000 (100 |
DPS320088-2 ™ T
50000 (BT & )
DFaG20089-3 a0 BT
000’ (333 5 )
DESE2N0ED-4 50O =167
150000 (56 0 |
DPaE200E0-5 500 et
l200000 (687 O )
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SERVO SELECTION AND DATA SHEETS

A4S Encoder Cobler conte
b} Benvopack End without Connecior
Cable BEa00GHS i Litsrlan
- ¢ B
ey Enien ) (AWGEEE X 3C, AWGES 1 4P)
Socket 170361-1
[eeanaciad) i

Bhrnk Tubs / Shrnk Tuos

! L H
| = T | e
Ereng =

| {138 \%ﬁ (o18)

. (]
{2 2a)
Type L in mm (feet)
DPa320086-1 BG-:)E:+ :;m [1D+g.2.1 }
DEoFa0oRE-2 + I

{131
5000 0 (167 & )

DFE3P0086-3 +B0T +1 ET
10000 o (338 0 )

POapOoss-4 3500 #1867
¢ 18000 0 (B 4]

DPSR2008E-5 V500 6T
CE 900000 (BET 0 )

Caaa 10380-5240-008 (Menufaciored by 36, i
Coanector $0420-3000VE {Manulaaiurad by 306

Cape 1721611
Socket 170351-1 P

|

!
]
-
o

el e TP B L W
-F"%'F"L?Ti'_i
LR L]

b ¥
-l
i

Sarvopecs Ema
Encoder End

gmm—-rh—- E RO D

"..,.-'.l'l'll'rill._i -
I P twisted-pair shiglded cobles,

"Furchase ceses andconnectors separately. Referio 4.6.3 Conneclar Kitsfor detalls.

1&3



df Specificmtionr and D tannd Drasdpgs o Periphorm Davicer

o) Cable Cnly

Cable AWIGEE 3 30, AWGEE x 4P

T Fi w ]
ey
Type L in mm (feet)
Boa00Ed- 1 =100 £
laooo'o (oo )
BR400064-2 100 T
50000 (&7 C )
ERI00 (-3 250 VLET
e o T - B
Ead00E-4 =K 167
16000 & |:5.|} |
34000845 P =
200006 (867 0 )
o .l
Cap 1T2181-1 (Manulachurad by ANP) Cass! 10520-5240-005 |Martachired by 30.)
Souket | F0361-1 o | TOIES-1 Connecior 10120-0000VE (Marudsaiured by:am. |
Marafactored by AMF ) L
(5,12t
s Lonnecind
164 E":,, - 1 18
o La 7
R ——
4 - r {5 w
t“ e L 34
o 3 s i
Enooder End .‘u.Jﬁ‘: le : I '_:-;é- Senmpack Erid
HE ] {
Nit LHS
L 7, B i

-
= P bwisbidpair shieided cables,

*  Purchase caps, sookels, cases, and connectors separaiely. Refar to 4.6.3
Connector Kits lor catails.

TEY



1464

SERVO SELECTION AND DATA SHEETS

o 6.5 Encader Cobler cont,

2) Details of the encoder cables are summanzed in the febie below,

These cables are nof supplied as actessones with 3 Servopack or Servomotor.
Purchase in standard spacified langths as required,

Cable Specification incremental Encoder

{Yaskawa Drg. #89400064)
Compaound KQVY-SW

AWGE22 S0, AWGEDE x 4P
7.5 mm (050 )

Ba=az Speaificafons

Finished Dimenslon
Imtarnal Structure and Lead Colora

Ao Black
Az Greenvallow
Fy Blua = White/Blue {Twistod pair}
Fz Yallow — White'Yeilow [Twisted pas)
Fq Groen= Whilo/Grean

(Twistad pair)
Fy Crangs = Whte!Crange

[Twiated pair)
Yaskawa standard sgeciications Standand [engtha
Jm (BEML), Bm {36 4I) 70 (3B,
15 m (49,20}, 20 m |G5.641.)

*When appropriate cabla is usad, the allowable wirlng distance betweaean Sarvopack and Ser-
wrmictor {PGE) s 20 m (BEER.) max.

Mote Seeitems a)and b) In thes-sacton for detalis aboud cables with connactors,




&6 Spesifeariany dnd e priomel Drawiags of Ferpheral Devices

4.6.6 1CN Connector
1) This connector iz neguired to connect the hostocontralber 1o 1CM on the Senvopank:

= Connector
2400 =
1R -
== =1 -—ﬁ—- q‘:'q
= L 3
.
=] o] ;*f:_ I s
o i S
b = At
==
|
__.l' i ._I':i
B __l 127 Eu.ﬂsj ‘T,,_,
B
Linits: mm {inches)
Conneclor Type A B | c
10136-3000VE 21.54 {0.85] 218 (1.08) | 32,3 {1.27)

T1h=



SERVO SELECTION ANIXDATA SHEETS

e
A b6 0 Commector coal,

s Case
chagram of Assambled Connesicn (for nplerance)
Lingts: mm (inches)
Connect Case A 8 [+ 1] E F
or Type Typ=
10188- 103R6-52 | 322 d3s 18.0 17.0 14,0 3768
S000VE | AD-DOS (1.87) 11,711 LTl {0.67} {0.55) 1148}

2} Tha 1CH connactor typa s shown balow

Connector | Application Connector Pari List
Type Connector Case
Type Oty Type aty
DPFSA20007 | VO conmector | 10136-3000V | 1 10336-53A0- 1
ot TGN ET et
* Maniiactured by 3M,
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Lk Specifentions amd Dimernsional Drewlngs of Periphaesl Dewdiar

4.6.7 Connector Terminal Block Converter Unit

1) A connector tarminal block converlar unit comprises a 1CN connector 0.6 m (1.64 fi
cabla.

The terminal block numbers malch the Sensapack 10N connecior numbers,

® Conneslor Tarmenal Bock Comvedar Ung Type:
JUSP-TA3EP

T |
H 8 oo

Gl Largih: 0.6 m (1,64 8

2R
mEE< oX B am

l

g ——ls

di-Fin Connackar Fug:
Foh-3E4P040-aL

dO-Fin Teaminel Block,
M35 BotEwE

EElE
i

%

18T




SERVO SELECTION AND DIATA SHEETS
T

e
AT Commector Termomol Block Canverder Uil coml,

2) The relatiopships betwaan tarminal Dlock pin numbers and slgnal narmes ara shown in

the lable below.
GEOE Sanvopack JUEP-TAIER Tarmipal Block Umit
165N Cannesiod Tarminal
Sigrial Mame i ¥ _ ¥ Block #
PLLE 1 . i Ad 1
3 ha a
SHGN : : e
BiGN 4 : B |e—— P
CiR -] : & b
: & i i 1’ = B3 f
CLE e s,
= d : Ad T
G - | B :
EI : A5 3
SG-COM w0 ! B 10
11 i y A ii
12 : : B 12
PN 12 : E A7 14
558 o) B7 14
BLE0H 15 Al 15
i i
BT ] =% 18
ML 17 : : B4 17
AL HAEET kL) : : B3 18
1 : : A0 13
& : 7 Bil o)
i ' : : At 21
22 ! , - B a2
=] , , : Az £
o4 : . : : Bz 24
24 ; : AlS )
20 : ' B13 28
27 ' : 1P Ald 27
2 ' ' B14 28
= : : : = AiE 23
0 . . BiE 30
) A6 a
POO a2 i | E1E a2
= R : L HAT 3
A 3 : ) T B1Y a4
ALM-5G i A— AR o
G 36 — BB 38
Comneclor Cass i AlB ar
B1o an
Cable: Supgliod with tarmiral Siock a0 )]
3 P« Twisted pait B20 |

168



oL Spesifetinng gl i peiasl Dravings of Perprberat Dewica

4.6.8 Cable With 1CN Connector and One End Without Connector

1) Use acable with no connector al the host controller end. The Ioose wires are marked with
iabets with lErminal numbears indcated.

BGE0E Senopack (AMIER cornasion)
() _ =
Cormacior M Sarvapack Erdd (38 F) 3|
101 3E-EI0EL Tesminial rumbar & f
akire i o
Shull G (aeks fh—
1A G- 52D O08 = T TR T TR gk T
L =
1M it e o
i i !
_‘L 1m0 LeE " i
1-r . |
iG] Hy £
(ase n) (otzo n) E; ,
E T
# Cabla with 10N Connecior and Ong End Loosa Wires 21
DEEADAAGS -
i

Dislsis of L wgdn 285

-

i

- EETHEYRR

4.6.9 Circuit Breaker

1} The customer should purchese a circdit breaker (MCCE) ol appropsiate capaoity.

® Fecommanded Prooust

Ground frult debaster Tor ratorn proleslion manmdacused by
kinsupishi Elecine Ca. Lidl.

Ty MMNS3-GF

Fated Cusent 7.1 &, 10 A, 16 4, 25 &4 23 4, 454

Ligs 1o pratani tha power lines

1649



SHRVO SELECTION AND DATA SHEETS
6T Mol Filter

4.6.10 Noise Filter
1) Sslectine noisefilter from tha following thres Iypes acoording ta fhe Servopack capacily,

Insial fo dliminate suarmal nolse from 0e power nes.

Servopack Capacity | Molsa Filler Type
ACAN0.04 HP) SOWI0.OPHPY, 100WIDA3HP), 200WHETHP] | LF-20EA
200W 02 THP 100N, 400WH0.53HP) LF=210
SOOWIDSOHP 100N, TE0W1.0THE) LF-223

# Dimensional Diagrams

« LF-2056A (Single-phase 200 VAD Class, 5 A)

EEX
= EE F33% (g, 14)
r 3 T
ol B ;-:L & 18 ARG Flitu @'
' o A
| ERrrr | @ |
i , =l
b 1% 44 2| (0.5
kB3 0,53k =
(1.3}
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df Specificativny amd Dimensipeal Drantops of Perpteral Devicer

& LF-220 (Single-phasa 200 VAC Class, 20 A)

(276

r T T
& £V -E-
| “« e
LA
TL.10)
o] |
(2.36]

4.6.11 Magnetic Contactor

1) Useone 30 A magnetic confactor ot the ype shown Below for a single’ E Series, regard-
less of cppacity. For muliiple servo systems, selact the magnetic contactor acoording 1o

the tofal capacity. 4
Tyae: HI-ISES {00 4
Turms senvn O ang OFF,

(Moteatach an spprogriste slnge sUpprasson iz tha
miagnatic comacton

s Infermat Connection Diagram

PR EEs

ufz] JEI w.|E =] ?I'EI

171



SERVOSELECTION AND DATA SHEETS

A 6,13 Surge Suppresior

177

= Dimensional Diagram

23 WA Mountng Holes

2 % Md Mourifing Hosas
Loow

[T Tl
| |"
i ST

|
Approg. Mass: 0,33 kg (D070 b}

Main Sontas! Tarminals M4 Coil T-l:ll.l"lir'lﬂ'lﬂ Sliger

4.6.12 Surge Suppressor

1) Altach a surge supprassor 1o the magnetic coptacior to pravant power supply noise and
protact confacts:

s Batommandad Pioduct

SpaEth Kisr mamfachired by Qkays Elecing indusiies Co_ Lk
Typai GREOBIMEN 254 VAL)

Stona Elecmorty Capacty; 0.3 uF = 20%

Aasisiance’ B0 O (12 W] =30%



A8 Spegdfleanons med Dimemcennd Brawings af Feripheral Baviees

4.6.13 Regenerative Unit

1) JLUISP-RGOA type
Dimensighal 'th';'l.'l.'lﬂ.l'l.ﬂﬁ o fhe reganafaﬂ'.re uril ara shlwn baloe,

= Dimenssonial Drawings

&5 4 ey ] [ n
= |
I"“ i — I Esterndl Termannd Sciewn
=

=

i A
B

Approx, Mazss 1 ko (2206} x .
E- | W)
eg 2= ol -
o

2) JUSP-RAGOaC type
JUSFP-RGOAC typeis an exlenor typs regenarative unil, When regenarative abildy of the
built—in resistor is insufficiant, install this regeneraiive unit to enhance the regenarativa
abality,
# Dimensional Drawings

Mameplale
o

s

g fmisl s
=i Wt BExtamel Ti &
FREE 0 ki
|I_h |
r
2]
Approe, Maga: | kg 220 6
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SERVO SELECTION AND DATA SHEETS
o e P . TR

A6 13 Beganerative Ll coar,

174

# Heganarative Unil Spaciicalions

Type JUSP-RGOS Remarks
JUSP-RGOAC
Applicable Samvopack BGEOE Sanyopack
Regenaralive Waorking 280Vde
Waltage
Ragensrailive Frocessing Ahdc Ragenorative Resistance
Currant ' 50 LL BOW
Erfor Detection Fanclion Regenerative registance
chscannechon, reganeratng
TH fzult; ovensoitage

Alerm Culput

Mearrilly closed WI_'I!BEEI

[open when profective
funelben operabes)

200 Y oporation OK

Uirmensions  in-mim

{inches)

SEW = 160H = 1300
[2ATW % B.30H % 5.310)




4§ Sprecifications mad Dimensional Drowings of Feriphesal Devicss
—_— 1

4.6.14 Cables for Connecting PC and Servopack

1) Bpecialcablesforconneciting 2 PCtoa Servopack: Using these cables aliows monitoring
and settlng-of user constaris with a PL.
PC software is available for these communications. Askyour Yaskawa representative for
detais. Oparate the software as descrbed in ihe manual supplied,

Seropac:
1TLE- S 306027 (DEEC)
-u-r--r-r:

HEJ-' {Mivaa by DK
=

| Connechion Cabie 2 mj (5.65 8 or ey ji
i |
L k

C-Zab S-pin (Maled 12JE-230H] 08 [DEE)
DrBub 2E-pun (Made) or D20t EBpin (Male) s by DDRC,

» Dimansional Drawings Tor Type DES40S258 (Tor NEC PC)
D-Eub conneciar &5-pin (Mais] 1 TIE-25250-02 [(E4)

M= [H:EE0164)

|\|:|B'IE

=7 Cable (Brack) UL #am
.16 ¥ ¥} sniesded fiitch

M2H scraw  OhblE Pin Cornecton 1 TJE-23000.02 (DY)

Mote: Fold back tha conle sielfing at each and of the cable and secure & with clemps,

2} The commimications specifications and connacting-cifcuit specifications are lisiad be-
(=11}

» Baud Raieg; 2500 bps

« Number of Bits Starl: 1 bit
Crata: 7 bifs
Stop: 1 bl
Parlty: 1 bit {evern)

& Synchronization Start-Sop
o XONMXOFF Control Mone
= Shilt Controd Momne
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SERVO SELECTION ANDDATA SHEETS

4614 Cables for Conncting PC Servipack coml

= Communications Mathod,

Sarvopacs End [3CN)

Semi-dupiax

el BTF =y i
"D A =) 0
oV 8 ¥y O
Shiald ! |—D

FE  CaseG— =k O

RS-2320 Port | Persnisl Compubsr End)

=HXD

*THD
awv
RATS
LI
R

Mata: Maxamum-canle fsngthis 2 m (6.54 ).

3} Cannaction is also possible o the BS-4224 por. In this casa, the cannection oltoull |5 as
fedlws:

» Transmiszion Distanoe; 30 (98.4 i) max
» Transmission System: RS-4224

Servapack End (30M) AS-4204 Punt [Fafacns Computas End)

TXD 1 i AXD
=THD 2 — XD
RXD 3 e ™D
SHED i Al *TAD
*AxD B Cr— o

= NJ | | Sheald
oV i . [V

L

.

» Tarminal Arrangament at Servopack End

F;n Signal Name Signal Circuit Namea Elgnat Directlon
1 THD Transmit dats (nol invered) P=5
2 “TXD Transmit dats {mvened) Pe5
3 AxD Reteive data (not inversd] P—5
4 RAD Aeceds data (jnvanied) P
5 |OPH y #
G RO Shoring pnz6 and 7 mseds 230 £ termenalion resistance
m BT betwean FXD and “HAX0.
g aVPP #
B eigin Sigral ground DY

F: Parsonal computer
o Benopack
#; Terninal not used, leave opan
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o Spesifiomtiome amd Diwenio mel Drawisgs of Pecphemd Do

4) Cabie for connecting Sernvopack and 1BM PC (IBM compatiple PC)
Use Yaskaws DEROBEES ype cabile

= [imeansional Drawings

O-pub-Connacior
1 TJE=1 305002 0EA)

-L'E_'r TTOR T

| | | h‘jﬁ nm i

' HU Sl B@ '
Genle |Siack] !
/ ULae 2-h3 Sorew

Dfl Tty S-strand tasted PedhD.E P Conriechar
Piach 45 iﬂ;?n;{n?imh 125008111

Hote! Foid back the cabla sheelding a2 sach endof the cabée and gecdre 0 with 2lamp.

= Conneciion
Parsznal Compuiar End Servapack End
{D-gll S=pin) 05D S—oin|
I'.'Elarnp wilh Hood 5 - g Camp with Hood
(EE R I L2 Tp
Nhig - 2 0 AD
ATS 70— %
s I{:—J L
5§ o— - 09 b o

5} Cable tor connacting Servopack and NEG - PC=88 hali=piich connactor
Lize Yaskawa DES408564 1ype cabla,

= Dimenssaonal Drawings

Plhug; 1G114EL
Snat 1031 4=32 1 0-000 [Made by M)
|
L T
|. ‘31 ll

il U= i%

~ Qaba (Black)
L2821 23 Snrew
B-girap wigied  PRER TR Bl Carnmalnr
(048 =7 § Ful B A=A |
shiidod cabia :

Mmies Fold tack e ciabile sthalhng 8 mach and ol g calld mnd gacuns (L wiEh clamo

77



SERVO SELECTLION AND DATA SHEETS
A Cables for Crunscting P ard Servepack faal

= Connachcn

Farsonal Compauter End Semnpack End
L]
Clamp with Hoad o =

o - Emp with Hesd
FE I " 1

BN ) =1 o2 o
O W Ll B
B8 0 i
CTE -lr_-.--] i
SLGHND 140 ; it & B GND
i
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INSPECTION, MAINTENANCE,
AND TROUBLESHOOTING

This chaptér deseribes the basic mspections and mamianance 1o be camed
ol by the customer

In-addition, wreubleshooting procedures are descnibed for probiems which
cause an alarm display and For problems which result in no akarm display.

5.1 Inspection and Maintenance .. ...coooeauan. . 180
511 Bereompior faiak opars e FHL
5.1.2 Servopack i ; iweses LR
5.2 Troubleshooling .....covivevnnsonsrronnns 182
521 Troobleshooting Probéems sh Adamm Chsphay = 142
522 Trouhleshooing Probieme With Mo Alsrm Display ... . 194
523 Intemal Connection Tangrim
ardl Inswument Conneetlon Examples .. . 1%
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INSPECTION, MATNTENANCE AND TROUBLESHOOTING

.10 Servomorar
5.1 Inspection and Maintenance
B Thissection describes the basic inspecticns and mainienance for £-Series sarva drives,
L 2 e e e e e e Ty AN ¢ |
i - T = o A 181
5.1.1 Servomotor

For inspaction and maintenance of sarvomaotars, follow the simple, daily inspection prooe-
dures:in the table balokw.

The AC servomolors are brushiess: Simpla, dally inspection & sufficient. The inspectionand
malntananca frequencias in the table ame only guidalines. Detarming the frequency to sult the
operating conditions and environmant,

Hem Freguency Procedurs Comnmenis
Viksrstian and Drablhy Touch and liston. Levels higher than nomal?
renise
ADDBAEraNCE Accarding to Clean with choth or

degrea of COMmErassad air,
contaminaton
insulaton Woarly Diszonnect Servopack and Contact your Yaskawa
rasistance test meulation resEiance 51 renresenialive i ihie
meagurament BOOA Must exceed 10 ML | nsulation resistance iz
[Sen note balow) below 10 ML
Ruplace ol s2al |'Every 5,000 Remave sarvomotor from Applies only 1o moiors with
hours migching and replace olf seal. | ol seal
Chearhaul Eveny 20,000 Contact vour Yaskswa The gustomar should ot
haurs ar 5 years repraseniative, -tisassemble and cisan the
FEENOMOLar.

Mote Measure across the senomotor FG (green'yellow) and the U-phase (red), V-
phase (white), or W-phase [bise) power lead,

During inspection: and maintenance, do not disassemble the seramotorn
If disassamibily of the servamator 15 requirad, cortac vour Yaskawa reprasentative,



51 Tsparoteon and Motalencace

— e —

5.1.2 Servopack

For inspection and maintenanoe of the Senopack, tollow the inspeotion procaduras in the
lable below al least once'avery yaar.

The Sarvopack contains bighly reliable pars and daily mspection s not reguwired, Carry out
tha inspacticns and mainienance in the table Selow once every yvear.

R —e=k

i

—\-—_"'L—_||

~ ||L

[ 4

B

Fii

o

e

—

I

ltem Frequency Procadure Remedy
Clean unif indenor and | Yearly Chack for dust, dirt, and ol on Cilean with
clrouit boards the suraceas, Compressad aim,

Loose soraws Yearly Ceack for locses erminal block | Tightes any loose

f#nd ponnactor sorews. BOTEWS,

DCefechive pans inunil, | Yeady Check for discalorabion, demapge | Contac! your Yaskaws
o o cmcust boords ordisconfinuities dus to healing: | represantative.

Parl Replacement Schedule

Thefollowing pars are subjectio mechanical wear ordeterioration over ime. To avoid fallures,
rapiace hesea pars.atthe frequency indicaed.

Parl Standard Replacemant Mathod
Replacement Periced
smaathing Capagibcr 7 10°6 years Test Repiace with news pad i nedessan
Relays - Test Roplace i nocessary
Fusi 10 ymars Replace with naw part

Mote Cperabing Conditions:
s Ambsent Temparature: annual average 307G
» Load Factor, B0% max,

« Operation Rate: 20 hours/day max
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

3.2 Framblesbeating Frabiems with Al Soploy

5.2 Troubleshooting

This section describes calsesand remedias for problems which cause analamdispiay
and for prablems which result in no alarm display.

6.2 Troubkeshooting Problems with AlapmBisplay © oo o iaaibiiiidovain 182
§.2.2  Troubleashooting Problems With Mo Alarm Display, o e v cii iai vie e 184
.23  Intemal Connedtion Diagram and Instrument Conpecticn Examples. .. .. 185

5.2.1 Troubleshooting Problems with Alarm Display

Reter 1o the tatées balow to jaentify the cause of a problem which causses an alarm display
and {aks the cormective actions described
Mote thet A.50 does not indicate an alam.

Contact your ¥askawa represeniative i ihe probiem cannot be solved by the described pro-
cefures.

# Display and Outputs

Digital Operator Digplay and Alarm Name Alarm Outpul

ALM Dutput

A.99 ON

OFF: Oulput ransistoris OFF
ON: Outpul transisior (2 ON

Status When Alarm Cecurred

Indicates normal operation, Mot an aam,
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52 Troublerhomting

® Display and Outputs
Digital Operator Display and Alarm Mame Alarm Output
ALM Cutput
ﬂ_ﬂz CIFF
Usar conslants braakdown

OFF: Cutput transstoris OFF
CM: Outpt transistor is ON

Status When Alarm Qecurred

A7 poswer O = AB
| Cause Remedy
A Pawar fumed OFF during parameter write:- | Beplace Servopack,
| Alarm occumed next power ey
B | Circuit board (1 PWE) defective Flephee Servopack
» Display and Outputs
Digital Cparalor Display and Alarm Home Alarm Output
ALM Cutput
A.04 oFF

Ligas constant salling sror

DFF: Dutput transistor is OFF
OM: Qutput transistor s ON

Status When Alarm Ceourred

A1 powiar 0N }_A.B

Cause Aemedy
i An auf-of-rangs user constant wag Hesel all user constants in sanga
proviously sal o loaded. CHherwise, re-loed comect uger-conatants.
B Circuil board {1EWEB] detectha Hepisce Servepack:

1IR3
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A1) Trowhlerhooting Frobleoy with Abarm Dipley. cond,

184

# Display and Ouiputs

Digital Operstor Display and Alarm Name Alarm Cutput
ALM Output
A0 QFF
Dvarcurnant
UFF; Dutputtransistoris OFF
Ok Dutput transistor is ON
Status When Alarm Ocourred
Dhuring sersamasar -
nperr;lé]m A.B.CoE g:‘; ﬁm%qw[sml -I_ o E
A power ON iy

Causs Remedy
A Wiring grounded bateesn Servopeck and | Check and comeat wiring.
SEMVnokor,
B Senvopack ambiont temperalune excesds | Bring Servopack-ambient lemperature fo
507E 534G
Mote  Alammcannol bo resel whibs BoOwer
transisior modula lemparature ex-
ceads 30°C,
c Servomobor U, ¥, o0 W phase grodndaed, Feplace sarvomotor
] » Chrouit board (1PWE) defeclive Feplace Sanvopack
= Power transistor dofeclive
E Curren] leechack alrcull, power transistar, | Repliace Sorvopack
DB relay, or circuit baard dedécbve.




5.2 Trowhieybennring

— - —— —
# Display and Outpuls
Digital Dperator Display and Alarm Mame Alarm Output
ALM Cutput
A.31 OFF
Postion srear pulse overfiow
OFF: Dutputtransistoris OFF
CN: Outorut transistar is ON
Status When Alarm Cocurred
During serepmaatar
sRci A& pawer U —F
Cveriiow duting
—1 high-speed ooera- —— &
fan
MG featback puiss
— refumed sferefer- — B F
aiie pulae inp,
Marmal aperation
| bl overtiow whnen | |
lmnga raderanc - 'E. D' E
A,
Caiseg Aamady
A Servomotor winreg incorrect. Chick andcomect wirng. (Check A-, Bs,
H Encoder wining incomect (dsconnsction, U-phase puises comect &t 2CN.)
shortsircuil, powor susoly, ofc. | -
o Senvoppck adiletment incorrec increase spsed loop gain (Cn-04) and'or
posifion loop gain [Cn-TA),
B Semvomotor cverdoadad Haducs load torgque and inarta. Othanyiss,
repladge willi isrger capacily sanvomolorn,
E Poaltion referance pulse freguency too # Decresse refarance pufsa frequency.
high = Liss emootesg funohen,
» Change slectronic gear o,
E Circult board (1PWE} defective. Hieplace Servipack,

1RS
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= T
S20 Troiblesfovting Prodlovs syeh Alar Dpla) cant
& Display and Dutpuls
Digital Operator Display and Alarm Mame Alarm Ouiput
ALM Cutput
A.40 OFF
DH'-EF-'I:I‘IIEEE

OFF: Dulput fransistor is OFF
Ok Culput transisior = ON

Status When Alarm Qccurred

Twiring sarvomaotor A powes OB
operalica P —E F

Dunng motor
| decelsration —AB

During narma!
apscation — B Co

Calsa Femedy
i Losd imartia high and meotor speed too high | = Change operating condibions,
= Llzg regenersfive uni.

s |f multiple units are used, connect all P, W
iermingss in paralisl,

B Logd exoeeds capacily of regeneratvaunit | Changs operating condilions

8 senvomator spaed fes high Reduce moior spesd.

i} Eenopack defactve Heplace Servopack

E Input volage too high Changs input vollage 1o normal vakus,
F: Cincuit board {1PWH] detactiva: Replace Eewnpnn:’mm_ﬂ_-

1 856



5.3 Trowbiesfearing

# Display and Cuipuis
Digital Operator Display and Alarm Name Alarm Output
ALM Cutput
A.51 OFF
Cherspaed
OFF: Dutput transistaris OFF
Gz Dutput trangistor is ON
Status When Alarm Occurred
When sereg O [S-0NY [ 5
syl fured c:ral' Asco Ak P —D
L Duing high-spesd
seavametsr rotaton —— &B S D
afinr-mlancs in-
il
Az dahesled &1
0% - mao spebd
LCause Ramiedy
A, s Spregmaler wiring (noomast. Check and comect winng. (Check b- B,

shorbcrcuil, powaer supply, &la,)

s Encoder wiring incorect {discannactian, Ce-phass pulses correct at 2CN.)

B Incremonial encader powar nol suppded Lge the Servopaci power supply for the
from Servopack encodar

C Woise in encoder wiring Separate encoder wirng from main wiring

L Clircult board {1 FWE) dedectve Heplace Senopact

I87
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A2 T Troablechoofing Problemd Wik Algem Didpley cond

188

* Display and Outputs
Digital Oparater Display and Alarm Name Alarm Output
ALM Dutput 1
SFF
Crvarload
OFF: Oulput rangisior s OFF
ON; Output transisior is ON
Status When Alarm Occurred
When servc O (S0N] | AL pover O —
signal iumed QN ABro ¥ E
When posliion
reteranta indu
P sRry O lnr
r ratation —B.C.D
Dl rctrm|
‘{ apemtion — L.
Cause Remeady
SHRomolor wWitng meoerecd or Check wring and donnectorns al
disconnecied sanmodor,

Ercoder wiring incomrect of disconnected

Check wiritg) #nd connectors al encodar,

Laad grestly expeeds rated foiqua

Asducs lead torque and inerta, Ofhansiss,
replace with larger capasily servomaior,

Incromanial ancodar powar nob supplied
from Servopack,

Ues the Ssrvopack power supply for the
Bncoder

Carcuit board { 1FWEB) detactie

Heplace Benopack.




52 Trombierhomting

® Display and Outputs

Digital Operator. Display and Alarm Name Ararm Cutput

ALM Output

A.C1 OFF

Samvo ovarmun

OFF:Dutput translstoris OFF
O Oatpul transision is O

Status When Alarm Occurred

At power O Whan semio R {50 =
‘ sigal lumed ON A.BcoE
L umer consiant
Gt B10=0 —E ﬂﬁff:;m —ABcoE
Qccyrrad ! o5 8-
conzs atter power 0N
L Lisar constant
Cn41 B0 =1 — A B.c,o.E
Cause Remedy
i Sereomotor wing moarrect or Chack wiring and connecions
disconneciad BT
B Encadar wiring Incorredt of disgonnedded | Cheok wiring and connectors at encader.
L Incrémental ncoder powar riot supplisd Use the Servapack powsr supply far the
from Seropeck arGoder,
D Encoder defecive Heplace servamotor
E Ceroviif board (1 PWE) delasiive Baplace Servopoci

1R
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INSPECTION, MAINTENANCE AND TROURLESHOOTING

F.1T Trorbleshooting Prebiemes with Aform Diaplay comt.

ETH]

@ Display and Outputs

Digital Operator Display and Alarm Kame

Alarm Output
ALM Output

A.C2

Encodor phase datection anror

QOFF

OFF; Cuiput fransistor s OFF
O Duiput fransistor & ON

Status When Alarm Occurred
At powar O — D Duming garsamotor — ABC
OBt B kD
Clsured 14 3 seconds |
ftar power QN A.B.Co
Cause Remedy
L MR i encoder wWinng. Separala entoder wirng from main wirng
Girsuits
B Encoder winmg ncormes of phor Chack wanng and connactors at ancodar
canneaton
- Encoder defective Replace servomotor
e Ceircuhl board [ 1PWB) defective Hepiace Saropack
& Display and Outputs
Digital Operator Display and Alarm Name Alarm Cutput
ALM Output
A.C3 OFF
Encoder &-, B-phase dsoontinulby

Status When Alarm Oceurrad

A1 posar Oy

Liper oonszant
— Cn0t BED=D —P

Ceepired 1 103 geconds
aftar potaal ON

| Uear congiznl

Ondl B D=1 — ARG

OFF: Qulpul transistor is OFF
On: Outpat transistor is ON

Ve sepen OM (B-OM) | -
sigrial turmad ON ABcCoD
Durifig servamoba: P S
operalion r




4.7 Troubleshooting

Cause Femedy

A Encodar wirng Incormgst or poor Gheck wirmg:and gonnectors al encodas
CorEnciicn
B8 e i ancoder winng Separate encoder wiring from maim winng
cireuss.
L& Encoder daftective Heplacs sapromaotor
(B Crcuit board {1 PWE) defective Replace Sanopack
# Digplay and Outputs
Digital Operator Dl=play and Alarm Names Alarm Outpul
ALM Dutput

A.C4 OFF
Encoder C-phass dsconiindsty

CFF: Dulpul Iransistor s OFF
Ok Oulpul Iransistor EON

Status When Alarm Occurred
At poreeer Ol Whnen seren ON (5-08) ==
Signes lumes ON Asoo
iJgar consient
L Cauring s€raomosar
Cn-01 B0 = 0 C opeiation A B G0
Occuiad 110 3 sacords
affar power O
| User eonstant
— G0t BaD=1 — A B CD
Causa Hemedy
fi Encoder WITNE NEOREcT o7 podT Chock wirng and connectons al encadar
conneciion
B Motsa in encodor wirng. Separate encoderwinng from main wirkng
gty
G | Encoder defeciive Replace s=rvamaotar.
B | Circult beamd |1PWE ) defective Replace Suvopack

141




INSPECTION, MAINTENANCE AND TROUBLESHOOTING

A4 Tranblevhoanng Protdems with Almem [Repley oo,

L

Display and Outputs

Digital Operator Display and Alarm Mame

Alarm Oulput

ALM OQutput

AF3

Povwesr bS5 8o

OFF

Siatus When Alarm Occurred

OFF; Culput transistaris OFF
C; Dulput transistor is ON

AL power O8N
—

During sareomotor
operalion

— 8

Cause Remedy
A Time batween fuming powes OFF and bask | After turning powor OFF, wall mosé than
DM waz shorer thar tha powsr holding s powrsr heofding tma (610 15 3,
fime: pocording Lo type) before lumming the power
back G
B I &y of the following powar Euppsy Check the power supphy
conditions are met during mates oparation: |y o
o Complete power taure : hall cyce of sup- | | Complete powsr fadurenPower fallure
Py Irequancy whers voltege drops 1o-Zero:
» \foltage drop: fult cyche of supply irequency. | | Voltage drop=F failure whers voltage
Note Beécausa of defoctor lag and detector | drops, tul nat 1o 2ero
margin, power kss-of 30 to 55 ms
doss not cauae an elarm
& Display and Oulputs
Digital Operator Display and Alarm Mame Alarm Cutput
ALM Dulput
CPFO0 Mot spacihed
[hgital oparalor ranamisgion errmor 1
Note This alarm & not stored m alarm trece-tack function memony,
Status When Alarm Cococurred
Al powear OM, Digitl ap- Deqital aperator con-
nratar sonnected bofore —— & B G D retlad k'S —ABCD
ETDDEEH. powear urned wiiihg powat-umeg CN,
Calise Hemady
LS Cable defgciive or poos contact Detwesn s Chick conrssior sonnecions:
digital opsrator and Seropack, « Replace catle.
B Mathmnohon dus {0 eXlanE| s Separate digia! oparator and cable from
MoiSe SoueE.
{3 [Hgitad sperator deteciive Raplace digital operaior
B Servopack defeclive Heplace Servopack,




Mote

® Display and Outputs

8.2 Tropbieshonding

Dhgital Operstor Display and Alarm Name

Alarm Cutpul

ALM Qutput

CPFD1

Disgital opsrator ransmission emor 2

Mot specdiad

This alarm is not stored in alam trace-bagk function memaory,

Status When Alarm Qocurred

Dherireg oparaion

— A BCD
Caise Romady
A C:abia defaciive or poor.condact between & Chack conmector comnnechions.
digetai aparator and Sarvopach, + Heplace cable.
B Malunobon dis to sxtermnal noisa Sepsrate degital speralor and cable from
PRRGR SOUNCE,
L Digital operator delective Aaplace digital opesator
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.22 Trowkieshosting Frobfems Witk Mo Aliem Prisploy

5.2.2 Troubleshooting Problems With No Alarm Display

Aefar 1o the tzbles balow to identify the cause of & problem which causes no alarm display
and iake the ramedy desanbed.

Turn OFF the servo system power supply before commencing the shaded procedures.

Contact your Yaskawa répresentative if e prablem cannat be solved by the descdrined pro-
cedures.

Troubleshooling Table Mo Alarm Display

Sympltom Causs Inspaction Carrective Action
Servornolor does nol 5ian Fowar niof connectad: Gha-::k violtzge acress R and Em]mtfﬁm'puwmmmurr
Loose connaction tetmnalsod 1': Tightamn any
ﬁ@ﬁm 4L S0 o L ) N o G e
Comnactor (1CN) external  EGhack connector N Fater to conn
witing incorrest eamumalwiong | ond corfucty
Servomotor oF encoder ABCOTEG]
wirlng disronnetad. e
Crverioaded Rum under na fnad. Feducs oad:
F ri reterencas not | h 1 <' Ty O [
caition refe at input :3“ a:sbsmm.:g;;: 1o daf mm positian
8-0N i tumed OFF Cn-01 Bt 0 s 0 Turr 50N Input QM
Aolarence pulse mode Rofer lo Subsecton 2.2.1. Bedéct corredd usar
selection incomact ponstanis Cn-02 Bits 3, 4, 6,
Encoder type differs 1024 PR incremenial Liz= the motor with 1024 PR

encodapt

IreresniEntal ancods

| F-OT and N-OT MpLis arg
Lurrid OFF,

(It Cn-01 Bit= 2_3 &re 0]

Turn P-0O7T and N-0OT input
signals T

CLR input s furned OMN

Check sfatus.of &mor
COUREs cluar inpl.

Turn CLR input DFF:

Semnvomoton maves
instantaneously, thon sleps

Servomotor or encodar
wirimg mcofres,

Fafar b Subsection 2,66
and correct winng.

Suddanly: Slops duenng
operation and will not resian

Alarm resel signal
(ALM-RST) is fumad ON
because &n alarm acourred,

Femave cause of alamm,
Turn alarm resat signai
(ALM-RST) frarm ON to OFF

Senyomotor speed unstacls

Wiring connection to motar
detuctive

Chack E‘-EHHTEEtIm"aI

leael U, W, mi‘nﬁr}i}lﬁp}
and encoder connectoss:

Tk%lhlgtrgwjﬁqaamfnﬁﬁ

nictars

Senomaotor viorates &
approdimiataly 200 1o
2] Hz,

Spand loop gain valus too
high.

F&edum spead qu: gmn
(Cn-0d) presst velus.

Paziflon ralérandg Inwllaa?d
oo long.

Foation reference jnpid Ead ?B‘aﬁpmta rafgmru;&mp!ui' i
I Bl with pewer et o bt A0 e o
cahlzs. E-Etl{ﬁﬁs e

Highi refaticn spesd
overshool on stareg and
stopping.

Spaad loop gain valud s
higif,

Fta:ru::a ap=ad loop gain
[Crn=04] priesel Valus,

1ud



F 2 Troublesboaring

Sympiom Causa Inspection Corrective Acticn
Servamador averhaaied Ambaant tlemperaiure oo Me=asure senvomotos ‘Reduceambeeni o 0
high ambient temperaturs, tamporeture 4G maxs
Servomotor sudace diry ﬁua]:ﬂm:‘.k ot | Cleandustand el oo
L s
Cvorinaded Flun undﬂ_r I'Il.'.I"IDEI:l. ‘Rai
T ;
Abnommal notss Mechanicsl mounting ﬁawimﬁag .| Miginten mounting screws. |
incorrect WM?N@M {6 | e -,'»3;;_,;' o T e
EIJHJTIEEﬂ.ﬂEIH.EI‘[ﬁd’; f;wg.-- e Hing
rg:ﬂnimmﬂm&ﬁ . :
‘Bearting delgctiva é%ﬂ ly'aﬁq ﬂ:rnsull !,rqq.lr "n’apravm
ﬁw‘ﬁmﬁ gﬂﬂj 0 % | represantative if detecthve.

?-' | Cangull with machme
'timwr | manitactiires
ahdangimwmﬂzﬁlmc<

Machine causing vibraticns ] tl:_ﬂ!gijx

5.2.3 Internal Connection Diagram and Instrument Connection
Examples

The SGDE Sarvopack internal connection diagram and instrument connestion eéxamples are
ahvan bejow;
Aefar to these diagrams during mspection and maintenance.

1) Internal Connaction Diagram

Eirgli-phass 20000 S0 vas =00 000 He

e H] el

or single-phaas 100 o 115 VAG *Fs S0E0-HE

_________________ Servomalor
L] iy
pl Fisist FEai | .r it
wan 1- X :"’“‘ ] h !
LT 1I_=
! I _ﬁﬂ 3 -l"r 1-
L4 f |
il L
| °TT |'EH:ﬂ-:In1 ] '
l Er-e:nh'!
| I |
' 1
| & N
e [l For /0 Sagnipls
L =t
Wadi.  Mak Sl
Chiral | Giou g, Toowal
it g SEPROC et [ ki
|; L) |

—_——— e —

Carrerd Condml  Spasd Cantrt

1L



TNSPECTION, MAINTENANCE AND TROURLESHOOTING

523 Intermal Conneciion Dlagram amd festraménr Conarction Erampley comt

2) Instrument Connection Examples

Single-phase 200 to 230 VACT P 5060 Hz
o

For 100V Applcakan

Singe-prase 100 1 B VAST) %, 50460 Hz

MEC %
Iﬁfﬁd Meisa fillar alimsmles axsemsl ooiges,

|
- ; s Seren Alaam Dispiay
Fowar Supaly on 1M e Fiar Piawnir-Supply Switching
' tor and ref
_&% Atach surge sLpprassar fo magnets contastor s
e g T, = Mo
= !'_" Ganaopeck :‘573?;:'
| ——
- '."_:—||.—.hl1 'n'&_. : _: ]
e *’b :
I ot
”u..h'mﬂ !Hmru
Fislarenca Pidsa R R T 4 i Iraras
(mex. 225 kpps) T R - grozngng mental
ﬂm: | wenman | Encoder
Emor Goomtar Clea cLH 3 2 ‘J:"*—
Sign {Acka gh) s B e .
Y l e | Comectly jeeminate
Eiren M W TR 0N L T ﬂ*u .-5,.,5._}:[-—: Senva ON | and of shicidid cible
Progenian| Sooin tor P 0N wr i T R o I e Tjap—s Fl_'%tﬂﬂ_ i

Phaainie Drive Disatiungior HLE-OREN | L wor 11

'C'—+-E_. l?lmurl:lrm'um-tlh:]

Foewerrd s Sreaisinil fus $CLE OFEX P-i_-;l_ PaT | W e Fﬂhl:n'al:lm'b-ad
dlarm Fesst dar 3Ry G WM FET | 18 "—‘—.} +¢-—— Elarm Finsat |
= o |

| IOYDG, S0mA M|

1 ]

T == |

BRI FF at Saiin Alaim p N 78 T T i E E:—.EF— Jetve Marm |
Bty 8 dar Fankoing Comima LA S, = L Pogitonng |
APy OFF 191 Hatdbeg Sae 05 0K ’:'EI—JI"_ Camplete |

BT 'ﬂuau-alrrtamckl
|

ral |
G .'['-. | o I
st I8 ':ﬁ-,_mnulmllwuﬂ
S T E |
2 BOW :
|
{ek .
I |
¥
I |
Made 1. The capacty ol mach oltpatcirdldil is below 53 VOO Bod 50 ma,

& Sgnefinpul ling §P represents pesiod pairwins
A 2ANDC paiser SUpRly MuEt be praparad by customnme
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Appendix

Servo Adjustment

This appendiz presents the bisic rules for E-Series AC Servopack gain ad-
justment, descnbes various adjustment technijues, and gives soms preset
values as guidelines.

Al

A2

Ad

T-Series AC Servopack Gain Adjustment ... 198

Acll  Iesemes AU Servopocks and Gain Adjustment Methods, . 158
A2 Basie Rubes'for Galm Adfsstment . .o.oooviaadiiinaae . 199
Adjustmg a Posilion-control Servnpack ceves 200

21 Adustng Using AOslunmsg. - - [y [ 1
A22 Mangsd Adloamenl R et BT,
Gain Setting References .....cisovecavasrs . M

AR Gidedines for Gan Seitingd Acoosding 1o Looad [eerta Bano: 204

197




SERVO ADJUSTMENT
AL T ESenier AC Servipacks and Galn Adinstosms Methody

A.1 X-Series AC Servopack Gain Adjustment

I This saction gives some basic information reguired 1o adjust the serva system.

A1l E-Seres AC Servopacks and Gain AdjustmentMethods ........... 108
A2 Basko Rules for Gaip Adjustment .. ..., .00 N _ . 189

A.1.1 I-Series AC Servopacks and Gain Adjustment Methods

1) The adjustment method of all £-Series AC Sarvopacks is basically identical for each Ser-

vapask type,
Tha Benvopacks allow both manual adiusiment by the conventional method of cbeserving
Inemaching response and automatic adjusiment using the intemal auto-tuning funclion.

2} The mgin useroonsiants chanoed by he customer to adjust the servo systam inolude the
fedlowing:
» Cn-0d (Speed Loop Gainy
« C-05 {Speed Loop Integration Time Constant}
» Cn-17 (Torgue Referance Fitter Time Constant)

» Cni-1A (Pasition Loop Gain)

A simple block diagram of the servo system Is shown balow,

Servo System Block Diagram

Fﬂa:hurb-?mml Earvapach

. Pules M e
5"""“'“':’,r| Traint Lt R R R PEEPEEEE R R )
AT+ i = i
ﬁ_ g _.E:;"’ e Bl on e e {5
¥ Vrdwurza i B L [ et I e s
£ it Speed Contral Lo R
E Pomition Cantml Laop | R '| @'
e s e e T Enceder
gmﬁUnﬁﬂTlm e Senvopack .
st Coritmlor K Pagilion Loop Gan
{aupplled by Koy Spaed Loon Gan
G | Ti: neagrailon Time Corsiang
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At E-Serfes AL Sarvopack Ciols Adjiermear

A.1.2 Basic Rules for Gain Adjustment

14 The:seno sistem comprzes three leedback syitems: position iobp, speed loop, and
curre™ loop: The response mustincrease from outer loop foinner foop i5ee Senvo Sys-
tern Block Diagrami; above), The respense detenorates and oscillates if this principle is
nol obeyed,

The customer cannot adjust the current [oop. Sufficient response is assured for the cur-
rent laop,

The customeroan adjust ihe poasition lpop gain andspasd [aop gain; as well as the speed
loop integration time constant and tofgue relerence filter,

2] The position bop and speed ioon mus! be adjusted (o provide a balanced response.
In parficular, if the pasition |oop galn only (s inorsased, the spead referancas oscillate and
the reésult is increased, oscillating position contral times,
it the position loop gain is increased, the speed loop gain (Crn-04) must be similarly in-
oiensed,

Il the mechanical system starls to osciliate aller the position Ioop gain and spaad loop
gain are Incrgased, do not increass the gains furher.

31 The position [oop. gaen should nol normally be increased above the charactensic fre-
quency of the mechanical system,
Forexample, the harmonlc gears used inar artfculated rebot form a:structuns with: ex-
tramely poor rigldity and & charactenstic fraquency of approximataly 10 10 20 Hz. This
type of machine allows a position loop gain of only 10 to 20 (f/sac).
Conversely, the charactenstic frequancy of a pregision maching |ool sSuch as a chip
mounter arlC bonder exceads 70 Hz, allowing & posllion laop gain axceeding 70 (1/580)
forsome machings.
Theredore, althaugh the respense of the sama systam (controllar, sarva driver, motor, de-
tectors, eto.) ks animportant factor where good response |s required, s alsa impontant to
improvea the rigidity of the mechanical systam.

4} Incases whara the posilion [0op responsa iz greater than or equal to'the speed loop re-
sponse and linear accaleration or decelaration i attemplad, the poor spead op re-
spanée and follow-up cause an accumuiaton of position kop erors and resdlt in In-
creazed outpul of spedd relerances from the posifion [Gop.

Tha molor moves faster and overshools as-a resull of Ihcreased spead relerances, and
the posifion loop tends 1o decrease tha spead relerances, However, tha poor motar fol-
low-up due to the poor apaad loop respansa resulls in osciating spead refersnces, as
shown in the diggram Delow,

if this problem ocours, reduce the posilion foop gain or increase the speed loop gain 1o
eliminaie the speed refarénce osbillabions,

Speod Referance Qutput with Unbalanced Position Loop Gain and Speed Loop
Gain

Spead

Felemanoe

— Spmad mferorcas achially oatput frem comdngl e
=== Gpead mferences calgulsed in confredar

Time

1945



SERVO ADJUSTMENT
AR Adjuseiag Lilmg Aua-ruming

] 1]

This section gives exampies of adjusting the galns ol & position-control Servopack

A.2 Adjusting a Position-control Servopack

marsuaily-amnd using auto-tuning.

A2 Adusting Using AUo=lUnBg .o s e S e e s e i e e

A2.2 Manual Adjustmant .. oL st i

A.2.1 Adjusting Using Auto-tuning

1) Imperant Foints: Aot Aro-tuning

4} Salecting Machine Rigidity

Il the machine ngidity 15 unknown, selsct the rigidity according to the following stan-

dards,

Drive Method

Machine Rigidity

Level

Rigidity

| Bal screw, direct

3 (G-003] 1o 7 (C-007)

Hrgh-‘rmﬁur?raapmﬁse

Ball sorew, with reduction gears: | 2(5-002) 10 3{C-003}) hedium response
Taming bealt 1 [C-007)t0 3 (C-003) Lowemasdium Tesponsa
Cham 1 {G=001) ra 2 {C-002) Lo response
Harmomnic g=ars 1 (C-001) to 2 ¥C=003] Liw responses

Selact the machine rigidity level for 3GRE acoording 1o ihe 1able,

Leyel

Rigidity

7 (C-007)
B |C-006]
5 (G-005)
4 (C-D04)
3 {C-003)
2 {C-002)
1 1G-001)

| High

i
Muadiwm

Lo

Auto-tuning may not end | high responsa Is selected for a low-rigidity maching or low
response 15 selected for a high-rigidity maching,

If this ccturs, hall the auto-funing and change e machine rigidity selection
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2} I Auto-tuning s Unsuccessful

Auto-tuning may be unsucoessiul {the end of auto-tuning nat displayed) for machines
with largae play or extremely iow rigidity.

Similarly; auto-tuning may be ursuccessiul for a maching with high load inerfia (exceed-
ing-15 o 30 times the motor momentof iInertia),

In those cases, Wse comvantional manual adjustment,

Evern il-aute-luning Is-succassful fora maching with large fluctuations in bad inertia or
Ioad torgue, wibrations or nolse may 28l ocour in soma posiions.

3) Response During Operation s Unsatistactory afler Auto-tuning

Auto-tuning sefathe gain and integraiion ime consiant with some salety margin (o avoid
cacillations). This can result in pasioning fimes

in partioular, the target position may net be reached if low response s seleclad, because
the maching does not move in résponse to lhe final minute references. An excassively
high setiing of the intagration time constant (Cn-05) during auto-tuning is cna causes of
this problam.

i responseis slowaiier aulo-luning; the speed loop gain cannot be manually Ineressead
vany much before vibration stars,

i this case, manualy reduce the integration time constant while obaaring the maching
behavior to ensure cecillation does not coour

Alto-tuneng does notb set thetomue relerames fiter (Gn-17).

A.2.2 Manual Adjustment

1) The roke of each user constan! is briefly desoribed below,

ay Spead Loop GaEin (Sn=04)
This user constant sats the spead [oop-rasponse.
The response I8 improved by setiing thls user constant 1o ihe maxamum value inihe
range whech does naot cause vibrations In the mechanical systam.
Tha following lomula relates the speed loop gain 1o tha lad inarilka

L
Gy

Spesd Loop Gan Ky [Hz = — £ . (Cn-04 Preset vake)

G0 Motor Axis Converded Load Inenia
Gl Motar Moment of Inenia

b Spead Loop integration Time Constant {Gn-08)
The speed loop-has anontegrator slement to-aliow response (o micro-inpuls:
This integration element can produce a delay inthe servo system, and the positioning
galling time inocreases ang rasponse becomes Slower 25 tha time constan| Intresses.
Howaver, the integration fime consiant must be mcreasad o prevent machine vibra-

il



SERVO ADJUSTMENT

A 22 Marre] Adimunvear cuml.

h

)

tion if the load inartia is farga or the machanical system includes & vibration alaments.
The follpwing formula caksulates a guidaline vakie,

# 1

pE ey

Ti: indagration Tame Conitant (s8c)

fy: Spand Loog Gaj[He] ieeioulnted absvg)

Torgie Helerence Filter Time Constant (Cn-17}

Whan 8 bafl screw is used, torsional resonance may occur which increases the pitch
ot the vibration noisa.

Thase vibrations can sometimes be cvercome by increasing the torque reference fil-
fer fime consiant

However, this filter can produce a delay in the sarvo Systam, as is the integration time
constant, and i value should not becincreased more than nacassany,

Position Loop Gam (Tn-14)

The position I0op gain user constant sets the servo sysiem responss.

The higher the position loop gain is set, the better the response and shoner the posi-
tianing times.

Ta epable a high setting of the position loop gain, increasa the machine rgidity and
rasse the machine characiensiic frequency.

Increasmg the position loop gain only to improve the rasponss can result in osalllating
rasponse of the overall servo sysiem, thal is, Ihe speed refeérances outpul from the
position loop osgillate. Therefore, also increass the speed |loap gain while shserving
the response,

Thee position loop ain s determinad lrem the lollowing relationship.,
K, = 4

Kel%sl  Pasihon loop gam
WEPPEE-Smady spasd ralaroncs
= [piHBa): - Sleaty -orroe

{Themumbar of gulses in She e Gounis: a1 shasdy spoad.)

21 Adjustment Procedure

M2

a} Sat the position loop gain te a low value and Increase the speed loop galn (Cn-D4)

within tha range that no abnomal nofse or pecillation oceurs,

bi Skightly reduce the speed loop gainfromine value al step 1, and incregse the position

kaop-gain in the range that no overshooting or vibration ooours.

¢} Determine the speed loop integration time constant {Cn-05), by abserving the poss-

tionng. setlime gnd vibrations in'the mechansal sysiam.
The positioning sat ima may become exoessiva il the spaed iaop integration time
consiant {Cn-08) is too large.
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d) Itis not necassary 1o change the torque reference time constant (Gn-17) uniess tor-
sional fesonance ocours in the machine shafts,
Torsional resonance may beindicated by a high vibration nolse, Adjust the torgue raf-
erefce iiter imea constant o reduce the vibration noise,

e Fmnally, fine adjustment of the oesition gain, speed gain, and intagration time constant
i5 required 1o determing the optirurn point for slep response, eto.

The-adjustment procedures desoribed abovie are commaon 1or all Yaskawa position-comtrol
digital AC Servopacks. Howsver, not all functions are available on each Sepvopack, Congill
the technical specifications of your Servopack tor details.

The adjusiment procedures are alao identical for conventional analog servos, Howeaver, in
this case, the adjustmanis are made using potemiomeiers insiead of the user constanis:
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A.3 Gain Setting References

l This section presents tables of load inertia vaiues for reference when adjusting the gain.

A3 Guidetines for Gain Seftings According to Load inertia Ratio . _...... 204

A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio

1) Adjusiment guidelines gre given below actording to the ngididy of the mechanical system
and load inertia. Lisethese velues a5 guidelnes when adjusting sccording to the proce-
dures described-above,

These values are given as guideiines only, Ostillations snd poor response may ooour
inside the specified valua ranges. Obsarve the response (waveform) whean opiimizing
the adjustment,

Highar gains are possible for machines with high ngidity.

a) Machines with High Rigedity

Ball Scraw, Direct Drive Machines
Examphe: Chip mounier, |G bonder, precision maching iools

Load'inarlis Rafio Position Loop Gain Speed Loop Gain Spead Loop
{GD a0, (Cn-14) [1/s] (Cn-04) [Hz] Integration Time
Constant
{Cn-05) [ms]
1= 50 to 7 5010 Sio2l
4% 1o ta 140 Slightly mcressa for
Bx 150 b 200 inertia ratla of 20°%, or
10 % 270 to 380 o
15 4000 bo 560
Hix 5000 b0 T30
S 00 ko 1180

Foraninetdia ralia of 10x; orgreater, slightly reduceibe position ioop gainand speed
loop gain beflow the values shown and set the ntegration time constant to a higher
valug before stanting the-adjustment,

&g the ineria ratio increases, set the position loop gain and speed loop gain 1o the
lowsar limit of the range of values specified. Conversely. Increase the speed lobp in-
tegraton time consiant.

b Machines with Medium Figidity

Machines driven by ball screw through reduction gears, or machines directly driven
by long ball screws.
Example: General machine tools, onhogonal mbets, conveyors



A3 Gidee Sanimg Referenpds

Loadfneriia Ratio Position Loop Gain Spead Loop Gain Speed Loop
(GD HED") {Cn-1A) [1/8] (Cr-0d) [Hz} Integration Time
Constanl (Cn-05)
[ms]
1% ka0 30 o 50 10 1 50
Ty &0 10 100 Slighily Increase for
Hy a0 10 150 mariia-ralio of 20 x; or
rEater,
i0x 160 10250
15 K 240 10400
20 % 31010 520
30 450 ta 770

Foraninertia ratia of 10 x, or graater, slightyy reduce the position loop gain and spead
foop gain helow the values shown and set the infegration tima constant 1o a higher

valpe befare siarting the adusimsant.

A5 the-media ralio inoreasas, sel the postion [oop galn ana specd loop gakn o the
kywer kit of the range of valuas specified. Convarsaly, increase the speed op in-
tearation ims constant.

o} Machihes with Low Rigidiny

Machines driven by iiming belts, chains or harmons gears,

Example; Comvayors, arficulated robots

Load/ineriia Ratio | Position Loop Gain Speed Loop Gain Speed Loop
(GD, HG0,Y (Cn-14) [1/5] {Cn-04) [Hz] Integration Time
Caonstant (Cn-05)
[ms]
ix 1010 28 161 20 Sito 120
ax 20 1 40 Elighthy incraase lor
P a0 1e G0 irgrtia ratho of 20:%, or
10 EO1a 110 Hrig.
15 % BO-to 160
20 x 100Gt 210
A0x 1B be 310

Faoraninertia raticof 10 x, orgreater, sfightly reduce the position loop gain and spead
loop gain befow the values shown and set the integration me constant 1o.a Righes

value bafore 2ianing e adjusiment,

A= the inerfia ratio increases, st the posthon foog gam and speed loop gain 1o the
lcwear limit of the range of values specitied. Conversely, Increase the spead loop Ine
tegration tirme consiant.
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Appendix

List of I/O Signals

This appendix lists /0 signal terminals (connector 10N on Servopacks
which connect to & host controfier or external eircuit

Rl
zapEctas |

s
|

Hieet controfler aor
Bl ETad G el

[

Note 1) Referto Chapler 21or details of how fo use WO signals,

2} Motathatihe functions of PO signal lerminals differ according todhe
memory Switch (Ch-01, Cn-02) sellings.
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LIST OF 100 STGNALS

List of I/O Signals

Specifications Blandard Bpacifications CCW Pulze + CW | 90" Different Two-phase Pulse
Puise Referance Refarance
Memony Standard Seiting Cn=02 Bits §, 4, 3= | Cn-02 Bits 5, 4,3
Switch 00,1 =0, 1, 0 {x 1 muitiptication)
Setting | =0, 1, 1 {x 2 mullipllcation)
=1, 0, 0 {x 4 muitiplication)
1 PULE Aefamsnce pulss FULE PULS
Lt Ferdiird robution Phase A rolerencs pulse inpul
G referanca Tt
oulse npt_[ 227 [Z21]
2 PULS PULE PULS

Foreard rofition Phasza A roference pulse input
a1 | [(cow) e

pulss input | 22,1 2.2.1
3 SIS Feference sion mput [ S1GH SN
R=varss rotation Phase B miorance pulss moul
[CW) referance. _—
pulse input | 2.2.7 | 227 |
. |4 SIGN «SIGN “5IGN
g Reverse rotation Phasa B reference pulss mput
Tz2z1| [(GW) reteranc
'E 221 ] pulse inpuit | 2.2.1 [221]
&8 GLA Error coufter clear
. ; ssgnalinput [ oo
o LA [221]
= BK .
Birake interlnck output [24.2 |
& O FoEa
; . 8.3
Pasitianing compdets signal |—|
G (Do not Use.
10 SE-COM
Sigral ground common | 222 ]
11 -
| (Do not use)
12 | —
{Do-not use.)
13 PN 223 |
External powar inpul {41200 24V} —
14 S-ON s
1 Bervo ON lﬁ]
15 F-CON
Proportional coptrol
16 P-OT —
Farward rafation prohibad |£|

Note |nformation described in the "Standard Specifications” column is also applicable to blank col-
LITIFS.
Mumber “x.x" in bok represents a section numoer corresponding to each signal name. For

pxample, | 221 | represents Section 2.2.1.

s



1CM Tarminal Na.

Spaciflcations | Standard Specifications CCW Pulse + OW Pulse a2 Differant Two-phase Pulss
Relerence Reference
Memory Standard Seiling Cr-02 Bis 5, 4, 3=0,0,1 | Cn-02 Bits &, 4, 3
Switch = 0,1, 0(% 1 multiplication)
Ealling w1, 1 (%2 multiplication)
=¥, 0, 0 (x4 mulliplication)
i7 N-CIT ey
Reversa rotation [ 212 |
prabioed
1B ALMAST Faea
AT riageis| |—|E'5'1
18 BG-PG
Signal ground far PGosigrsl
oulput
20
(Do not use )
21 =
(Do riol us,}
22
(Bio ral us, |
ok —
= (Do not uss, |
24 —
(Do nat-use,}
25 —
= (B0 nat use, |
26 -—
(DG ol Ude,b =
h -
(S maotusa )
28 -
(Do pot use
{0 not ode. )
a0 —
0o not use. )
31 2
(Do not use, }
32 PCO
Phase-C opan colisctor
nujp._" | AL
= S AL 1222 |—
Signal ground lor phase-G
open collactor culpal
ad iLtaM e
rm GLbou -
3 ALM-5G (287 ]
Shgnal ground lor akanm
cooe cutput
J6 F3
Frame ground

Mote Information described inthe "Siandard Specifications” oolumn is atse applicable 1o blank col-
Hmns
Mumber “«.x.x” in box represents a section number comrasponding to each signal nama. For

example, | 2.2.1 |represents Section 2.2.1.
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Appendix

List of User Constants

» E-Senes Servopacks provide many fenctions, and have parameters: called
“user comstants” (o allow the user to select each function end perform fine ad-
Justment, [hisappendix lists these user constants,

o User oomstants are divided into the following two types:

1] Mamony Switch Exzch bit of thiz swilch is umed ON ar OFF 1o selec o
G, Gn-02 function
2] Userconstant A numerical value such 8 speed loop gain [s sef in this
satting conskant
Ln-a and saiar
SG0E Sarvopacs
| Lisgr congtants E

T

Mote 1) Referto Chapler 2 for detalls of how to Use user constama,

B For details of how 1o set user constants, refer fo Saction 2.1.5
Operation in User Conafant Seffing Mode.
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LIST OF ISER CONSTANTS

List of User Constants (User Constant Setting)

User Code Name Unit Lower Limit | Upper Limit |  Factory Aemarks
Constant Setting
No. |
G-l hamory swiich (S8 (he Talile belon)
G2 Mamery ewich (=88 page B13,)
-4 LODPHE Spaad 080 gain Hz 1 2000 £ 10
G5 FITIME Snesd loop ms e 000 20
integralion kme
Comgian
Gn-12 BRETIM Time dalay rom |10 ms a 50 0
nraxe referencs |
Urill serve CHEF
Cn=17 TROFIE Torgue reterence | 100 ks 0 250 4
1 litbar fime constan
L POSGEMN Pasdion loog gain | 1% 1 200 40 =1
on-18 COMLY Pasiticring Aeference: | O 50 7
. complels range | uni |
Crr24 RATE Elactronic geat 1 | B5E35 1 | S note
ratio (numerator) = |
Cn-25 RATA | Electronic gear 1 | 65635 i | e rrabin
rak=o
|dencmirsioe
Gn-26 ACCTME Fosition reéleranta | 100 .8 (4] G40 0
pecetdacel tme
conetart
Note The following restriction applies fo electronic gear ratie (Cn-24 and Cn-25):
BiCn-24)
0.0 & ———— = 100
Al Cn-25)
Always tuim the powar OFF and then QN after changing the selting. This makes tha new sal-
fing valid,
List of User Constants (Memory Switch Setting)
Uner Bit Setting Factory
Constant | No. Setting
Ho. |
Cn-01 0 a [ {0
Uses samea OH iRt iﬁm. Always senvd T '
B | 1 ¥
Uses fonvard rotalicn profebibed inga (F-OT). Dhoes nol use Fafvwand rofakon
_EEmihi}EH breput {P-OTY
3 e} 1 L
Iteeg reverse rofation profibited spul 1N-ﬁ|:l Cioes nol use mvarse ralalion
pratibetiad input (N-OT}.
B Siops the motor by -applying dynamic brake whien | Blops the'motor by apphing e ] ]
cariravel 15 detedted. FTAKICTLIT orgUe when
onertrened is doleciod
A Ermor counter-clear selecian ol base block Error counter clear saleohon:al 5
{Eiror coumviar s clearad.) bisza blook
{Error palnier s nol eleared.)
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Lisar Bil Satting Factory
Constant | Ne. Betting
Ma.
e R D O : B
Defines counfafstackwiss (COW) rotation as Dafnes clockwiza (CW] rotaticn
foreiand rotateon: as forward rotsEon (favarse
rodalion o),
Seded | Duded Oae Outell | Dute1 | 1amed Ouall
Smgn « Pulse | CW < GOW Phass A 4 Prase A = | Phase A+
Fhase B {x1 Prase 8ix2 |Phasa B[+ 4
multiplication} | mullelcabon) | muliplication)
A Cleairs the arror counter when Bn grror Sounies Claar the smrar courder when fhe |0
signel & af high lavil leading dge of an armor counter
claar signal rses,
g Torgue reterence filter fime constant [Pomany) Torgue raferance filtar tme n
conalan [Secondany)
I'E Displays posibon error Ln—08 inx 1 refesance Displays poaion aeror Un=080n |0
Lirrs: Wbl i bR ibor mdds %100 tehdrancy units whibein
mondtarmode.
* Can be ahenped 3 aofeare seraimme: 4 and afisr
Mote Farthe Cn-01 and Cn-02 mamony swiiches, always tam ihe power OFF and then ON alter

chiEnging the seiting. This makas tha new setting valid,
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|CN connector
dimensional drawings; 163
specifications, 163

1CN comnector kit, 13

A

AC servomotor sizing software, 63
alarm outpot aagnals, wiring,. 31
alarm signal ciromt, testrun, 18
alarm triceback data, clearng, 97
alarm treoeback mode, &6

alarms
display, troubleshooting, 182
Servo, reselung using Dhgital Operator, 75
servo; resel, 73

alipnment, &
radial load, 6
thrust load, &

suloluning, 92
precatitions, 45

autotuning function, 43
Digital Opérators, Y1

bits; turning ON and OFF, &1

brake power supply, 12
dimensional drowings, 158
internal crouit, 160
specifications, . 158

C

cables, 56

Encoders
dimensiomal drasangs, 161
specifications, 161

for connecting FC and Servopack, 175

MHILOT
conpectors, 158
dimensional drawings, 152
specifications, 152

specifications, 14%
tension. 56

connections
contact input signal terminals, 37
contact owtput signadl terminals, 38

connector kite, 153
dimension drawings, 155
specifications, 155
connector termingl Block convession unit, 13

CONNECioTs
1CN, testrun, 18
encoder cables, 135
incremental encoder, T
motor calhies; I56
standard-type motorwithout brake, T
standard-type motor with brake, 71
terminal lnyouts, 64
Servopack pasition control. 6%
contact input signal ierminels, connections, 37

contact output signal terminals, connections, 38

D

Digitnl Cperators, 13
aferm treceback mode; =6
autotuning, 91
conneciion, 74
dimensionl dravwings, 142
mode selection, 76
monitor mode; - 53
sintus display mode, 77
user constant seiting mode, 78
molor operation, B3
selection, 112
flowchart, 112
gervo alarm reset, 75
simple motor check, B4
fest run, 19

dimensional diagrams, noise filter, 170

dimensional drawings, 130
[N connector, L1635
bridke power supply, 158
cables, encoders; 161
connector kits, 155
Digital Operators; 142
magnetic contactar, 171
motor cables, 152
regenerative unit, 173
Servomotors, 130-164



Servopacks, 140
dynamie briake, 47

E

electromic gear function, 39
setting. 39

electronic gear ratio, 39
For differeat loed mechanisms, 42
load travel distance per revolution of load shaft in
reference units, 40
maching specificationg, . 39
reference umt, 40

encoders, cables
connectors, 155
dimensionsl drawings, 161
specifications, 161

ErTOrgounter, ‘clearing, 30

F

fuse, S8

G

gain, sdjustment, 43
Crronnd rerminal, 14
ground wire, 56
ground-fault inferrupter,. 3

grounding, 3
winng, - 59

H

high-voltage lines, Servopacks, 67

holding brake, 48
electrical specifications
1005AC SGMP Sérvomotors, 119
ONAL S0M Servomoiors, 118

hot start, 125

impact resistance, 121

imput pulse multiply ioclion, 35
input signal terminaly
abaTm reset, 52
error counter clear input, 36
forward rofation prohibited, 31
[0y power suppty, 37
reference pulse input, 34
reference sign imput, 34
reverse rotation prohibited,; 31
servo 0N, 52

mspection, 150, 181
Rervomotors, 180
servopucks, 151

installation, 4
sarvomolor, alignment, &
Sepvomotors, 5

Servopacks, B

L

limit switch, 31
oierirave] limit function, 31
[oad meria, 125

lomds
ellowsahie radial toad, 120
allowsbie thrust ioad, 130

M

machine data table, 108
machine rigidity, 91
gelection, ' OF

magnelic contaotor, 12
dimensional drawings. 171
internal connection diagram, 171
specifications, 171

maintenance, 180 1R]
Servomotors, 180
servopacks, 181
MOCB,: 12, 57, 58, Iab
mechanical tolerance, 13

mEmoTy swiiches

See = mserconatanty
mode selection, Digitul Operators, 76
mlded-case circuit breaker

See = MOCRE



monitor mode, &3

moaiar
checking, Digital Operators, &8
operation, Digital Operators, S8
type check, 98

N

M-OT imput-signal, 32

noise control, 3

hlter, 12, 37
dimengional dizgrams, 170
installation, &0
specifications; 170

wiring, 3%

O

putpait signal terminals
brake interlock outpat, 49
vutput signal ground commaon, 58, 449
pusitionmg compiete outpig, 53
servo alorm ooiput, 51
gignal ground for servo alarm output, 51

overhangng load
precaptions, . 3
Servomotors, 128

overload, characteristics, Servopicks, 125

overtrove] st lunetlon, 31
limitswitch, 31

P

POT inputsignal, 32
peripheral devices

selection, 144

florarchard, 145

specifications, 149

winng, 11
personal computer, 13
positicm references, inputs, 33

line drover oatpit, 33

open collector ootput, 34
positioning complele signal, 33

Fower Consumption, 129

Power Failure, 54
Power Logs, 10
precantions; 2

protective sequence, 51

R

radial Toad, &

ralings
TEANAC SGM Servomators, 116
ANIVAL SGM Senvomotors, 113
SGDA Servopacks, 122
SGDE Servopacks, 125

refersnce pulse
form, 34
input
allgwable voltage level, 36
timing, 36

regencrative unit, 12, &4
conneclion, 6h
dimensional drawings, 173
specifications, 173

residual voltage, precautions, 2

foverse rotation mods, 34
user constant, 3

S

servo ON input signal, 52

Servomoiors, 180
100-%AC SGM ratings, 116
1005%AC SGM specifications; 116
10-VAC SGM torque-motor speed characierisiics,
118
200-YAL S M mtings, 112
0-VAC SGM specifications, 113
200-VAC SGM torque-motor specd chiractensiics,
15
dimensional drawings, 130-164
inspection,. 180
installation; 5
maimtenance, 150
overhanging load, 128
peloction, 103
fowchart, 105
machine dati toble, 108
testrun, 18



Servopacks, 181
dimensional deawings, 140
high-voltage lines, 67
inspection, 181
installation, 8
inFlrument tonnecton examples, 195
internal connection diagram, 195
mainienance, 5l
overload chacacleristbcs, 125
ratings, 12, 123
selection, 110
Hevwchiarr, 111
specifications, 122, 123

OIS
alarm output, 51
alarm resat, 75
puin adjustment, 43
smooihimy fumction, 45
position reference acceleration/deceleration time
constant, 43

software, versioncheck, 99

specifications
VAL SGM Servomotors, 116
1N conngotor, 163
SHEVAC SOM Seromntors, 113
brake power supply, 158
cabics, 149
encoders, 161
connector kits, 155
miagnetic contactor, 171
nosse flter, 170
peripheral devices, 149
regenerative unit, 173
a0 Servopacks, 122
SGDE Servopacks, 1323

slarning time, 26

status display mode, 77

stop mode, setting, 47
stopping hime, 126

supply woltages, precautions, 2
sUrge suppressor, 172

T

tenninalks-
standardstvpe motor withowr brake, 70
“standard-type motor with brake, 71

pest rum, 10
TN Ium User constants, 25
motor slone, 18
motar copnsdied o (he maching, 22
seremmotor with brake, 24

thrust Joud, &
torgue reference filter time constant, 46

ircubleshooting

alarm display, 182
withnut alarm display, 1494

U

user constintseiing mode, 78

uscrconstants, 30 32

brake signal output timing during motor operation,
&H

brake signal speed level output during maotor opera-
fiom;, 30

electromic gear rafio, . 41

error counter clear signal sefection, 36

N-OT input signal, 32

overflow, 44

position loop pam, 44

positioning complete range, 54

P-OT input signal, 32

reference polse form selection, 34

reverse rotation modes, 30

rotation direction selection, 30

servo CN input signal, 53

specd Ioop gaim, 44

speed loop integration time constant, 44

suopping mitor 4l fervo OFF, 47

time delay from brake sipaal oulput 10 semve OFF,
4

torque reference filter time constant, 46

Vv

vibeition clisss, 121
vibeation reslstance, 121
voltage resistance test, 3

w

wirlng, 11, 14, 56
grounding, 3%
LT circugt,, 14



more than one servo drive, 63
noke contral, 58

peripheral devices, 11
precautions, 2, 56
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