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Nﬂm ) 1. Cyclone IV Device Datasheet

This chapter describes the alectrical and switching characteristics for Cyclons® IV
devices. Electrical charactenistics include operating conditions and power
consumption. Switching characteristics include transceiver specifications, core, and
periphery performance. This chapter also describes /0 iming, including
programmable LAD element (HOE) delay and programmable cutput buffer delay.
This chapter inchedes the following sechHons:

“Orperating Conditions” on page 1-1

“Power Consumption”™ on page 1-16

| |
| |
B “Switching Characteristies” an page 1-16
B U1/0 Timing” on page 1-37

| |

SClossary™ on page 1-37

Operating Conditions

When Cyclone IV devices are implementad in a system, they are rated according toa
set of defined parameters. To mainkain the highest possible performance and
reliability of Cyclone IV devices, you must consider the operating requirements
described in this chapter.

Cyclone I'V devices are offered in commercial, industrial, extended industrial and,
automotive grades. Cyclone IV E devices affer —6 (fastest), -7, -8, 8L, and 91 spead
grades for commercial devices, 81 spead grades for industrial devices, and -7 spead
grade for extended industrial and autemobve devices. Cyclone IW GX devices offer
-4 (fastest), -7, and -8 spead grades for commercial devices and -7 speed grade for
industrial devices.

~ e For more information about the supported speed grades for respective Cyclone IV
devices, refer ko e Cyclone 'V FPGA Demice Family Overvien chapter.

L5 Cyclone IV E devices are offered in core voltages of 1.0 and 1.2 V. Cyclone IV E
devices with a core voltage of 1.0 V have an 'L prefix attached to the speed grade.

In this chapter, a prefix associated with the operating temperature range is atiached wo
the spead grades; commercial with a “C"™ prefix, industrial with an *T" prefix, and
automotive with an A" prefix. Therefore, commercial devices are indicated as C6, C7,
(8, CBL, or C9L per respective speed grade. Industrial devices are indicated as 17, 18,
or 181, Automotive devices are indicated as A7,
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E50S Series

Diameter @50mm Shaft type Incremental Rotary Encoder

n Features

» 12-24VDC powsr supply of lIne driver output{Lins-up)
= Sultanle for measurng angle, position, revoltion, speed,

accaleration and disiance

= Power supply : SWVDC, 12-24VDC 5%

m Applications

« araus toolng machinary, packing maching and

general Industrial machinery eic.

[Ammm==—m——e—=] (€

= Ordering information (Former name : ENE)

[Esos|[ &  |-[ sooo |—| 3 [—]| M ! 24 |—|
I I I I I
Seres | Shiafl dismeder | PuisefiRevolution | Output phase Ourput Poser supaly Cabie
T Tomm o
Diameter A B h NPﬂ..I ;1: Ccoliecior Mo mark: Cable bype
250mm sBmm - BZ _ . S VDG 25% G Connecior cable types{ =)
Tt hype = 3 ABE | w“",h"’"ntz e 24:12-24VDGC =5% | SR: Axial connecior type
= A4 A BEBZZI I::.an Criver \C5 Radlal connecior Spe
¥ Standard : ESOSE TIEE-3-N-24 # Cabde lengiic 2E0mm
m Specifications
H=m Diameber aS0mm shaft type of Incremental mSary ancoder

ResousonFA""

=1, =2 «5, 10, 12, 15, 30, I3, 35, 30, 35, 40, 45, 50, 60, 75, 100, 120, 125, 150, 192, 200,
240, 250, Z55, 300, 360, 400, S00, 512, 500, 800, 1000, 1024, 1200, 1500, 1500, 2000,
2048, 2500, 3000, 3500, 5000, S000, 5000

Casfput phase

A, B, Z phaseiline drver A A, B, B, Z, Z phase)]

Phase dffersnce of cutput

Fhase difermnce Cetaean Aand B o5 £ (T=TEycle of A phase)

Tolem pole cwiput

= Low - Load cument Max. 30mA, Recidual voltepe : Maw. 08000
= Highi - Load current- Max. 10mA, Culput vofageFower woilape SVDCT Min. (Powsr wolage-2 INDC,
Cripet woilage! Power wolage 12-24VDC MR (Fower voilage-3 OWVDC

Contro

NPHM open colechor output

Load current | Max. 30m&, Residual voitage | Max. 0.4VDC

outout  ynitage putput

Load current : Max. 10m#A, Residual voltage | Max. 0.£VDC

Lirez: driwer output

= Lo - Loed curend - bisy. 20mA, Residual : Max. 0.5VDC
= Higi - Load current : Max. -20mA, Oulpull woltsge [Fower voitage SVIDC) - Min. 2.EVDS,
‘Output voEage(Power vollage 12-24WD0C) © Min. [Power vollage-3.0WVDC

Hectical specificaion

Tiodem poike ceriput
EE:M"” NFM open colechor output|Max. 1ps M“ulzﬁw;n'?w B
{Fise/Fa (Moitoe outpal 1 SNk = 20mA

Limz driwer output Max. 0.5us
Max. Response Tequency 300KHZ

Power suppiy

= SVDC +5%{Rippie P-F - Mag. 5%) = 12-24VDC =5%(Rippie P-F | Max. 5%

Current consumption

Max. BimAjdisconnecion of he loadl), Lise driver output - Max. SOmAddisconnecton of the: iosd)

Inswiation resistsmce

Kin. 100M S [at E00WVDS megger between all berminats andl caze)

Disleciric sfrength

TE0WAC S1USOHZ for 1 minute{Betsesn ali ierminals and case)

Connection Cabie type, 250mm connecior cable type, Connecior typeiAxial, Radial)
7 Starting tongue Max. TOgl-cmiD.007M-m}™ | Max. B00gf-cmil.DEs-m)™
'E'E Moment of Inersa Maw. BOg-crS K0 kg™ § Max. £00g-crA28 0™ kg™
ﬁ’g Shafl loading Fadial : 10kg, Thrust : 2 Skgf
= P{Max. alowabie revolution™ Er

Vibration LSmm ampituoe or 300Mis & frequency of 105 SSHeRr 1 min) In each of X, ¥, 2 drecsons for 2 howrs
Shock Approx. Max. TS5
errorement | JATEIET IEMpErE |10 7O, Siomge 125 850

[Arnmient humiaty 3 to BEE%RH, storge : 35 o S0%RH
Frotecton Cakie bype, Connector cable fype: IFS0(IEC standard) ™, Cormector fpe- ISE5IIEC standard)
P BZ_ c-wire, Langth : 2m, Ghieid cACIS(LINe ORVer Guiper - 0F, B-aie)

(AMMGE 24, Cone dameter © 0.08mm, Number of cores - 40, inzsulator out diameter g1

Accezzory @5 coupling, bracket
Approval Cabde type € € iExceps Sor ine arver outouty
Unit weight Apnroa. 275g, Connector by < 280G

i "™ puise s onty for A, B phaseiLine driver oulpt B for A, R B, B phases).

7 This walue s for Cabie bype, Connecion cabie: typeiProbecon: IFSOL

®3 This wakee ks for Cabe fype, Connescior cable typs{Profecion: IPS4Connecion bype [Prolecion: IFES)
E4 Make sune Tat may. FEsponse revoilSion should be: iower Tan or squal bo mazn. alowable rewoiution wihen selecting the resoiution.

My response resohutioninpe) =

F-1B

b,

#5 ‘Cabée type, Connecior cabie type = oplon as P62 protection.
# Environment resistance s rabed abno freezing or condensation.

Avtoniks

Fescuton tesec]
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s LEM S/

Current Transducer HX 03..50-P/SP2 oy 3..50A

For the electronic measurement of curents: DC, AC, pulsed, mixed,
with a galvanic isolation between the primary circuit (high power) and
the secondary circuit (electronic circuit).

B ce [

Maase?

Electrical data

Erimaryrominal  Primary cument,  Primary conducior T¥ps SOHE shce Features
D.I'rEﬂt s measuneg r_anne" dameber ¥ fums dabe ode
bay t4) L tR L « Galvanic isoiation batwesn primary
3 =3 0.5d ¥ 207 HX 3-FISF2 48128 and secondary circult
5 =15 0.8d ¥ 127 HX DE-FIZF2 48013
10 =30 1.1d ¥ ET HX 10-FILF2 48352 — Ew measuring principle
15 245 1adw T HX 15-PIZF2 aEm = Isalation vaitage 000V
= =20 18d ¥ 3T HE 20.FIZF2 planned = Low power consumption
kS =75 16d% 2T HX 26-PIZF2 48233 « Extended measuing range{3x L)
B =150 12%63X1T HX E3.PIZF2 48152 « IZ013tEd piastc case recognizen
Vo Output voltage (Analog) g 21, R, =260, T, =25°C W, 20625 W aceonding to UILS4VD.
R Cutput INtema rasisEnce =50 o
R, Load reslkstance 4 [in] Special feature
v, Suppéy voltage (= 5 %) $12.15 W
I Cument consumption <15 ma  * HNGE supply from +12V 0 +15
W, Rms voitage for AC lsolation iest, 50 HZ, 1 min =3 B
W, Partlal discharge extinction vollage s @ 10pC =1 K Advantages
W Impuis2 withstand voltage, 1.2/50 s z6 B
- + Low Inseriion losses
Accuracy-Dynamic performance data | = EaSy J Mot i LS
hangiing sysiem
X Accuracy @1, T, = 25°C {sxcluding offsaty =21 %ofl, e Small slze and space saving
g, Linearity emar {0 .. £1) =£1 %ofl, = Onlyone design for wide cument
Vo Blacirical ofset woltage ) T, = 25°C + 2.5V £ 50 mv ralings rangsa
v, Hysterests ofset voitage @ 1= 0 = High Immunity io extemal
afer an exciwsion of 1 1 1,,, <10 m¥ InzriErence.
TV, Temperture cosMoient of V. =215 M
oY, Temperature cosficiant af v, (% of reading) £0.1 %% Applications
t, Resporse ime to 90% of |, step £3 HE i
BW Frequency bandwidtn - 3 dBj & 51 iz “pEviched ModeFower Supplies
(SMPS)
1 = AC variable speed drives
. . » Uninterrupiible Power Supples
T, Amblent cperating temperature -25_+85 *C (UPS)
T, Amblent storage temperature -25_+85 *C = Blechical appllances
m Mass & g =+ Batiery supplied applications
acp Creepage disance =55 mm = DC molor drives
Isolation material group I
standards ENSDITE: 1957 Application domain
= [ndustrial
Motes - With R =2kD
4 small signal only to awold excesshve heating of the magnetic cors
Pags 102
07031346 LEW remsrves Bm dg-t o cary o mooFosiors o- & bsrecusm, 0 omsr o mprove Bem ol oaor solcs WL [EmLeDm
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JIL Raya Sutorejo No. 59,Dukuh Sutorejo, Mulyorejo Kata Surabaya 60113, Indonesia.
Phone: (031) 3811966, Fax. (031) 3813096
Email: cyclotron @um-surabaya.ac.id

Surabaya, 18 April 2022

No. : 085/Penerimaan/Cyclotron/IV/2022
Lampiran o

Hal : Surat Penerimaan Naskah Publikasi Jurnal
Kepada Yth:

Arifin Wibisono®, Slamet Riyadi?, dan Guntur Sumartin®
123 Program Studi Teknik Elektro, Universitas Katolik Soegijapranata Semarang

Terimakasih telah mengirimkan artikel ilmiah untuk diterbitkan pada Jurnal Teknik Elektro
“Cyclotron” ( P-ISSN 2614-5146) dan (E-ISSN 2614-5499 ) dengan Judul

“Metode Pergeseran Sudut Fasa Switched Reluctance Motor menggunakan Rotary Encoder
dan Field Programmable Gate Array“

Berdasarkan hasil review, artikel tersebut dinyatakan DITERIMA untuk dipublikasikan di Jurnal kami
untuk Volume 5, Nomor 2, Juli 2022

Kami akan mengirimkan softcopy edisi tersebut pada akhir bulan penerbitan. Artikel tersebut akan
lebih dahulu tersedia secara online http.//journal.um-surabaya.ac.id/index.php/cyclotron

Demikian informasi ini disampaikan, dan atas perhatiannya, diucapkan terimakasih.

Hormat kami,

Rudi Irmawanto, ST., MT.

Ketua Harian Redaksi Jurnal Cyclotron
Teknik Elektro — Fakultas Teknik
Universitas Muhammadiyah Surabaya
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