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WYneiakn EAeyxog XepPokivninea

ATTIOTEAEI IO EpyaoTNEIAKN SIATAEN WNPIAKOL eAEyxoL Beong/ TaxutnTag oegpPo-kivntnea DC
TNC eTaipiag Feedback

Ta KOpIa pEPEN: { Power Supply J
«  Wnopiakrypovada: DU 33-120 01-100
*  AVOAQYIKN povada (yia avaloyi- (PC w ) H .
O ¢Aeyxo): AU 33-110 i ; Mechanical
igital unit ;
VIKf) jovada: MU 33-100 MICA8 |<—=| 33.120 unit
: interface 33-100
podoTiko: PS 01-100 i ) L J

[MAakeTa Slaocvvdeong petaL H/Y kal e€omAiopoL:USB fo MICAS Interface
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WYneiakn Movada DU 33-120

H yovada cuvéeetal e TNV KApTa MICAS8 pecw KaAwbiov 37 aywywV (TAVIOKAA®SIO) yia TNV
mkolvavia H/Y kal Tng povadacg DU 33-120.

L\

bLveeon TNS WNPIAKNS KAl UNXAVIKNG povadag TTOAYUATOTTOIEITAl JEC G Ko)\coélou 34 Oyooyoov

A/D converter (8bit)

+10/-10 DC
« TeTpaywviko onua: +10
« [lpiovwTo onua: +10V

DIGITAL UNIT 33-120
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A/D converter

: ? : : : Analog input
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A/D converter: Xpovoc AciypuatoAnwiacg (F sampling), Aiakpitikn iIkavotnta (Resolution n-Bit)

o

Bit Length Levels Step Size (5V Range)

! f 8-bits zEe| 19.53mv

: . ! 1024 4.88 mV

4096 | 122mV.

65536 76.29 pVv
1048576 4.76 pVv

Digital
oultpul

L

L

Time —»
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WYneiakn Movada DU 33-120

« |A/D converter

DESIGN SPEED RESOLUTION NOISE IMMUNITY COST
Sucresshve Medium 10-16 bits Poor Low
approximation
Integrating Slow 12-18 bits Good Low
Ramp/counting Slow 14-24 bits Good Medium
Flash/parallel Fast 4-8 bits None High

2024-20R5




A/D &D/A converter (8bit) ZN425E

AlakKpEITIKR IKavoTnTa 8-Bit

TOUVOAIKO o¢palua : +1/2 LSB

Xpovog perarporng 1us

)-5V e popodooia 5V

TMHMA

[MTANEMIETHMIO AYTIKHEX MAKEAONIAY
[MTOAYTEXNIKH XXOAH

HAEKTPOAOTI QN MHXANIKQN & MHXANIKOQN YITOAOTIXTQN
WYneiakn Movada DU 33-120

N
oﬂé/{.)\ °

. +2.5V
REFERENCE

R-2R LADDER

14 :l ANALOGUE
OUTPUT
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SWITCHES
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MY aira

94 BiT4

SELECT 2

INPUT SELECT SWITCH
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(HIGH FOR COUNTER) |

8 BIT BINARY COUNTER
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COUNTER RESET

|
|
|
|
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(LOW TO RESET)
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WYneiakn Movada DU 33-120
A/D & D/A converter (8bit)

GPS
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98408 LCA
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[MTOAYTEXNIKH XXOAH

TMHMA

HAEKTPOAOTI QN MHXANIKOQN & MHXANIKQN YHNOAOTIXTON

brake magnet

brake lever _..

brake disc &
speed tracks

{rack readers

tachogenerator

input shaft
angle

supply
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armature
current
signal

motor shaft

DVM 218.9V

output shaft
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Feedback

MECHANICAL UNIT
Control & Instrumentation

® @

33-100
DVM input +———/ \ /
RPM/DVM o variable
switch frequency

switch
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output shaft
r/min & DVM

output digital
measurement
tracks and
index pulse

track readers

output
potentiometer
(behind panel)

output shaft
angle

frequency
range
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[MTANEMIETHMIO AYTIKHEX MAKEAONIAY
[MTOAYTEXNIKH XXOAH
TMHMA

WYneiakn Movada DU 33-120
axoyevvnrpla : 2,5V / 1000rpm
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HAEKTPOAOTI QN MHXANIKOQN & MHXANIKQN YHNOAOTIXTON

B eedback
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OTITIKOI AI08NTHPEC BETEC (21\6) b4 BiTedV Decimal Pure Binary Gray Code
0 0oao 0000
1 aool oool
2 0010 o011
3 o011l 0010
o o100 0110
g 0101 0111
6 0110 0101
K 0111 0100
3 1000 1100
g 1001 1101
10 1010 1111
11 1011 1110
12 1100 1010
13 1101 1011
14 1110 1001
15 1111 1000
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[TANENIXTHMIO AYTIKHE MAKEAONIAY
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[MOAYTEXNIKH 2 XOAH %
TMHMA
PN
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HAEKTPOAOTQN MHXANIKON & MHXANIKOQN YIOAOTIXTON

MAEOVEKTAUATA MelovekTnuaTa
= EAEIWN POOPAC » O YNPIAKOi KWSEIKOTTOINTES €IVAll
, , , , OXETIKA TTIO OLVOETOI KAl AKPIBOTEPO!
®» []0OKAAOLY AIYOTEQLO BOPLPRO KAl TPAAUC ATTO VAl TTOTEVOIOUETOO TTOL
» EOKOAGC TTPOOSIOPIoUAC TNG KATELBLVONG XPNOIUOTIOIEITAl OAV AIoBNTNPAG
KAl TAC atmOALTNG BEONG Beong Tou afova.
EukoAia cuvepyaoiag Pe PIKPOLTTOAOYIOTEC » ErrnoeadovTal armo TNV oKovNn KAl YId

ALTO OTNV PlIouNxavia PpickovTal o€
£EOUNTIKA KAEIOTEC ONKeC.
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HAEKTPOAOTI QN MHXANIKOQN & MHXANIKQN YHNOAOTIXTON '

nxavikn povada MU 33-100
* | RPM: 0.00-99.9 (favaAoya TNV popd TTEQICTOOPNGS) N HETENON AAUPBAVETAlI ATTO TO SIOKO
PEEVOL PE PEIoN oTpoPpwy 32:1 atTo TOV KIVATNPA TTPEOC TOV aéova E060U.

Aiakontng RPM/DVM (digital voltage meter)

34-way cable
~ y :
brake magnet B B

+15 +5 0 -18V
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output shaft
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DVM input
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switch

motor
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switch




[MTANEMIETHMIO AYTIKHEX MAKEAONIAY
[MTOAYTEXNIKH XXOAH

3

nxavikn povada MU 33-100

| AlakomTng: +V/-V (gAeyxog Aarovpyiag)

« +V: O¢TIKn TAON, TIEQIOTOEPEl TOV
TPOXO TTPOC Ta 6eEIC

« -V: ApvnTikn TAON, TTEQIOTPEPEI TOV
TOOXO FfPOC TQ APIOTEQD

Q

) (0.1€0¢ 10Hz)

TOL TETPAYWVIKOL KAl TRIYWVIKOU

Mortevoiouerpo Hz: POOUION TNG CLXVO-

¢ Hz: Opilel 10 1Medio OLYXVO-

brake lever

brake disc &
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{rack readers

TMHMA
HAEKTPOAOTI QN MHXANIKOQN & MHXANIKQN YHNOAOTIXTON
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- track readers
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™ potentiometer

(behind panel)
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S @ R MECHANICAL UNIT N
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« | AloONTAPES KIVNTAP®V:

« 0Oiong

« Taxvrnrag (ouvxvn amaitnon)

« Emraxovvong

H kaAbTepn pEBOSOC yia TRV Apeon HETPNON TG TAXLTNTAG £VOG KIVNTAPA Eival avTh TNG
XOYEVVATPIAG, N OTToia &ival HIa YEVVITPIA OLVEXOLG TAoNnG. H yevvnTpia gival HOovipgouv
mapayel ovvexn Taon dc avaloya ye Tnv Taxotnta Tov afova 1ng.
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,Zwo&og 230V AC 50Hz,

TpopodoTiko (Power Supply 01-100)

(s .Feed b ac k Power Supply 01-100

+5V +15V 15V
1 QHD @1.0A @1.5A @1.0A
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« | Kapta MICAS8: EmiTpéme TRV apgidpopn
emKkolvavia peragd H/Y kal e§omAiIopob




TMHMA

a mrpetel To display va &eixvel 0.00rpm, avto
NUAIVEl OTILN TOOPOSOoTia +5V A&IToOLEYEI.
adovpe 1OV S1IaKOTTITN Motor check otnv B6¢on

V, Ba TTPETTEl O KIVNTNPAC VA TTEQIOTOEPETAI UE

A TOL POAOYIOV. ETTIAEYOLUE =V KIVNTNOAG
VA KOLVIETAI JE AVTIOETN (pOPA KAl
OTPOMPEC. ALTO ONUAIVEl OTI N TEOPOSOTIa
5V Aeitovpyel.

L MOTOR -
OUTPUT RPM | 35xYp2y

DVM £18.9V

HAEKTPOAOTI QN MHXANIKOQN & MHXANIKQN YHNOAOTIXTON

[MTANEMIETHMIO AYTIKHEX MAKEAONIAY .

S/

MOAYTEXNIKH YXOAH %
7, N
§6

ApXIKoi EAeyxol Hovadwv
TTOOLVSEOLE TIROTEKTIKA TO TAIVIOKAAGSIO TNC UNXAVIKAC HOVASAC KAl TNG
NPIOKNS POVASAC. TN CLVEXEIQ AVOIYOLUE TNV TpO(DO600'iCI.

DIGITAL UNIT 33-120

Control & Instru
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HAEKTPOAOTI QN MHXANIKOQN & MHXANIKQN YHNOAOTIXTON

| Neipapa 1°: MéTpnon TG AMOKPIONG TOL KIVNTHPAO

> LTOXOC TNC AOKNONG €ival N HEAETN TNG METAPRATIKNG KATAoTaong, 6nAadn Tig
ATTOKPIOEIC ATTO EAPVIKEC AANNAYEC TNG EI0080V. LTO TTEIPAUA epapuoleTal BNUATIKN
£l0c060 ava i0a XPOoVvIKa SIaoTNUATA.

> AVAUEVOLUE KATTOIO KABLOTEPNON OTNV ATTOKPION TOL KIVNTNEQA, AOY®W TNG
adpaveIag TOL OTTAIOPOL KAl KABE AAAOL POPETIOL, OTTWCS E&ival O SIOKOC TOL
(PPEVOD.
H kaBugTepnon avtn ovoudleTal oTAaBEPa XPOVOL TOL KIVNTRPA.

o

AYEl MIA PNUATIKA TAON EI0080L YIA VA APXIOE VA KIVEITAI O KIVNTNPAG, VW N
L OTPOPOUETPOL EUPAVICETAI OTNV 0BOVN TOL LTTOAOYIOTN.

OEYYIOTIKN TIWN TNS TAONC LTTOAOYI(ETAI HEOCGW TOL TOTTOL: V = % 10, x € [—127,127]

Bavéikag I. EAIN
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o

* | Neipapa 1°: MéTpnon TG AMOKPIONGS TOL KIVNTHPO

ovortatl oto Discovery Il IMS: Control and Instrumentation — Digital
Servo Fundamentals — Motor Control — Practical 2: Measuring Motor
Response — Patching diagram

- BFeedback el 3 DIGITAL UNIT 33-120 .
mmm o) A O .
e

]

f B B

= I ]

LoL o4 Lo
O

o
DIGITAL UNIT 33-120
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[MTOAYTEXNIKH XXOAH
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HAEKTPOAOTI QN MHXANIKOQN & MHXANIKQN YHNOAOTIXTON

* | Neipapa 1°: MéTpnon TG AMOKPIONGS TOL KIVNTHPO
1. Na yeTpnoeTe TO CPAAUA AVAUECA OTNYV €I0080 Kal TNV £€060.
2. To ocLOTNUA Eival AVOIKTOL N KAEIOTOL BoOXoL?

3. Na KOTOYp9w£T€ TNV XPOVIKN ATTOKOION TOL CLOTHUATOC.

- BFeedback el 3 DIGITAL UNIT 33-120 .
achometer Output
m m e ) A vl - .

o
DIGITAL UNIT 33-120




[MTANEMIETHMIO AYTIKHEX MAKEAONIAY

‘f/’) N
NN MOAYTEXNIKH IXOAH agcéz
s Fo.Q TMHMA SR
% b 7N

HAEKTPOAOTIQN MHXANIKQN & MHXANIKQN YITOAOTIETQN
| Avaloyikog aiontnpag 6¢ong

D 11010 ATTAOC QIOONTNEAC BEONG TTOL UTTOPE VA XPNOIPOTTOINBEI Eival TO
TTOTEVOIOUETOO.

Bavéikag I. EAIN
Mooxog I. Yrrow. AiS.
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* | Meipapa 2°: NoTEVOIOUETPO EI00S0L

ovortaTi oto Discovery I IMS: Confrol and
Instrumentation Digital Servo Fundamentals —
nalogue Shajt as Position Sensors— Practical 1: A to
D\input and the Potentiometer— Patching diagram

[cvia TTOTEVOIOMETPOL Taon otnyv £é€060 TOL
TTOTEVOIOUETPOL

0
45
70
-60

'90 Control & Instrumentation

DIGITAL UNIT 33-120 ..

ov
DIGITAL UNIT 33-120
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TMHMA o~/ "N
HAEKTPOAOTON MHXANIKON & MHXANIKON YINOAOTIZTON §6

* | Meipapa 2°: NoTEVOIONETPO 10060V
Na COUTTANPWOETE TOV TTIVAOKA

ovortaTi oto Discovery I IMS: Confrol and
Instrumentation < Digital Servo Fundamentals —
r(ologue Shaft as Position Sensors— Practical 1: A to

5

B R

nput and fhe Potentiometer— Patching diagram "

5 7
H & f

Fvia TTOTEVOIONETPOL Taon otnv £é€060 TOL
TTOTEVOIOUETPOL

58 s " F B
EFH & ° &
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45
70 =
-60 o

r—r rr r 1 1 1 1 1 1§ 1 17 17T 17T 71

= B8 &

= & &

-iz8

=) =

_90 IVIWW AWy Te 1 1IIWW. &IV,



MANEMNIZTHMIO AYTIKHE MAKEAONIAY -\t ‘ ;/-
MOAYTEXNIKH IXOAH Bgcéz
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HAEKTPOAOTQN MHXANIKQN & MHXANIKQN YNOAOTIZTON §od

NPIaKoi ailolntnpeg 6&¢ong

AtmroAvTo¢ KwdikotroinTnGS (absolute encoder)

ATTOALTOC KWOIKOTTOINTNG Sivel oav €€odo pia dvadikn Tiun oe Gray code,
oL &¢ixvel TNV atrmoAvTn Beon. Mavw oTov SIOKO TOL KWSOIKOTIOINT LTTAPXE
TOTTOUEVO Eva OXedI0 atto ixvn. Kabe ixvoc avTImooowTreLEl ammo eva Bit kai
EVAOC TOUEAC ammO Ta ixvn TTapayel 1n Bton T1ou Siokov oe Gray code.

i 1
B
& R 5 \
- - \
~ g 5 i i
= >
v N\ I ‘\ |
(RS, QN | .
g\
1 )

Bavéikag I. EAIN
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MANEMIZTHMIO AYTIKHE MAKEAONIAT A
MOAYTEXNIKH IXOAH %
TMHMA SR
HAEKTPOAOTQN MHXANIKON & MHXANIKON YIOAOTIETON £

NPIaKoi ailolntnpeg 6&¢ong

| AvénTikog KwdikotroIinTnG (incremental encoder)

ALENTIKOC KWSOIKOTTOINTNC ATTOTEAEITAI ATTO £VAV TTEQIOTPEPOUEVO SIOKO TTOUL
exel Slapavn TapAabvEaA. XTNV PIA TTAELEA TOL SICKOL LTTAPXEI PIA TTNYN PWTOC
Al AKPIPWC ATTEVAVTI TNG LTTAPXEI EVAC AIoBNTNEAC PWOTOC. O KWSEIKOTTOINTNG
IVEl Eva TTAAUO Tdcng KQB¢ cpopd ToL eva rropdeupo TTEQVA ATTO Tnv TNyn
L cpr'g H vyovia mepIoTopopns KaBopileTal AtTO NAEKTOOVIKA OTOIXEID TTOU
TOLC TTAAUOUC.

)
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NPIaKoi ailolntnpeg 6&¢ong

| AvénTikog KwdikotroIinTnG (incremental encoder)

[la 1OV TIPOCdIoPIoTEl N KATELOLVON TNC TIEQIOTPOPNS, EVAC SELTEPOC
1I0ONTNEPAC PWTOC TOTTOOETEITAI O€ £va SIAPOPETIKO TTApaBuvpo. O 6eLTELOC
1I00NTNPAC £o0TIAlEl TNV AKEN TOL TTAPABLVEOUL, EVW O TTPWTOC OTNV AKEN TOL
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NMeipapa 3.1°: ATTOALTOG KWSIKOTIOINTNG
£ KAEIOTN Tpopodoaia pLOUI(OLUE TO TTOTEVOIOUETPO €l0060L OTIC 0 HOoIpEG.
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Movottati oto Discovery |l IMS: Control
and Instrumentation — Digital Servo
ndamentals — Digital Shaft Position
coder— Practical 1: Absolute Encoder—
tching diagram
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1/ Na KataypayeTe TIC KAUTTLAES grey Code-A/D Input
a) la2Vpp kal 0.1Hz

b) la 2Vpp kai 10 Hz

c) Na dVpp kal 1 Hz

d) Ta 10Vpp kai 0.1Hz
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MANEMIETHMIO AYTIKHE MAKEAONIAZ A
MOAYTEXNIKH IXOAH agcé:
TMHMA SR
HAEKTPOAOTQN MHXANIKON & MHXANIKQN YIOAOTIETON £

| Neipapa 3.2: AvénTiKOG KwSikomoInTAS (MEéTpnon TaxLuTNTAG ME ALENTIKO

K®SIKOTToINTN)
Q H/Y petpdel Tov apIBUO TV TTAAUWY OE €vaV KABOPIOUEVO XPOVO WOTE VA UTTOPEI

UTTOAOYICEI TNV TAXLTNTA TTEQIOTOOPNG.

MovottaTt oto Discovery Il IMS: Confrol and
Instrumentation — Digital Servo Fundamentals
— Digital Shaft Position Encoder— Practical 2:
Speed and Direction with incremental
Encoder — Patching diagram
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| Neipapa 3.2: AvénTikog KwdikomoinTng (MeTpnon TaxvurnTtag He avéntiko
K®SIKOTToINTN)

H/Y peTpael Tov apIBuUO TV TTOAUWY O€ €vaV KOBOPIOUEVO XPOVO KAl ATTO UTTOPEI
A LTTOAOYICEI TNV TAXLTNTA TTEQIOTOOPNG.

% Movotrati oto Discovery Il IMS: Control and
Instrumentation — Digital Servo Fundamentals
— Digital Shaft Position Encoder— Practical 2:
Speed and Direction with incremental
Encoder — Patching diagram
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