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Welcome to the Konica Minolta OUTWARD Associate Electrical Systems 3 Course. At this point, you should have
completed the Electrical Systems 1 and 2 courses.

In the Electrical Systems 1 course, you were provided with the basic electrical concepts regarding voltage, current, and
resistance. You were then exposed to the basic elements of an electrical circuit, followed by basic DC and AC circuit
theory. Another topic covered was the methods of troubleshooting these circuits. Furthermore, you got to know the
various switching methods that control circuit components, and the different types of meters used for troubleshooting.
Also covered was the explanation on how to use wiring diagrams to assist with this process, and the basic concepts of AC
power sources.

In the Electrical Systems 2 course, you first learned about the various circuit protection devices that are used to protect
the machine. Lamps were then discussed, with a focus on lamps used in the fusing and exposure sections of the machine.
These topics were followed up by the most commonly used switching devices in Konica Minolta products, and lastly, the
purpose that solenoids serve in machines.

In this course, you will learn about the role that DC Power Supplies, High-voltage Units, Inductance heaters, Printed
Wiring Boards, Motors, and Clutches play in Konica Minolta products. Furthermore, you will learn about the associated
voltages, logic signals, troubleshooting techniques, and codes regarding these components.

[Jobpo noxkanosaTtb Ha Kypc Konica Minolta OUTWARD Associate Electrical Systems 3. Ha aTom aTane Bbl 40/1XKHbl 6bIM
NPONTU KypCbl «INEKTpUYEcKne cuctembl 1 1 2». Ha Kypce «dneKTpudeckme cuctems! 1» sam Bbian NpeacTasaeHsb
OCHOBHbIE 3/IeKTPUYECKME KOHLEMLMM, KacatoLLMeca HanpAKEeHWA, TOKa U CONPOTUBAEHMA. 3aTeM Bbl MO3HAKOMMIUCD C
OCHOBHbIMM 3/1EMEHTAMM SN1EeKTPUYECKOW Lienu, a 3aTem ¢ 6a30BOM Teopmeit Lienei NOCTOAHHOMO M NepeMeHHOro TOoKa.
Eule oaHa Tema Hblna NOCBALLEHA METOAAM YCTPaHEeHUA HEeMCNPABHOCTEN B 3TUX Liensax. Kpome Toro, Bbl NO3HaKOMUANCH
C PasANYHBIMKM METOAAMM KOMMYTALLMM, KOTOPbIE YNPaBASIOT KOMMNOHEHTaMM CXEMbI, M PA3IUYHBIMU TUMAMMU CHETYMKOB,
MCMNOb3yeMbIX A/1A YCTPaHEeHUA HernonaaoK. Takke BblJ10 pacCMOTPEHO 06bACHEHMWE TOTO, Kak MCMO/Ib30BaTb CXEMbI
SNEKTPUYECKUX COeAMHEHMIA, YTOObI MOMOYb C 3TUM MPOLLECCOM, M OCHOBHbIE MOHATUSA MCTOYHUKOB NUTAHUS
nepemMeHHOro ToKa. Ha Kypce «31eKTpuyecKmne CUcTemMbl 2» Bbl BNEPBbIe Y3HaM O Pa3INYHbIX 3aLLMTHBIX YCTPOMCTBAX,
KOTOPblE UCMONB3YIOTCA A5 3aWMThbl MaLMHbI. 3aTeM 06CyKAaANCh 1aMMbl C aKLLEHTOM Ha /laMrbl, UCMONb3yeMble B
CEKLMAX TEPMO3AKPENIEHNA M SKCMOHMPOBAHMA MaLWMHbI. 33 3TUMM TEMaMK CAeAMan Hanbonee YacTo UCMOJb3yemble
KOMMYyTaLMOHHble yCTpocTBa B NpoaykTax Konica Minolta n, HakoHeL, Ha3HaYeHMe, KOTOPOe CONEHOMAbI CYKaT B
MalUMHax. B 3Tom Kypce Bbl y3HaeTe 0 PO/iM, KOTOPYO MCTOYHMKM NMUTAHMA MOCTOAHHOIO TOKA, BbICOKOBO/IbTHbIE B/10KM,
MHAOYKTUBHbIE HarpeBaTeNn, NeyaTHble NaaThl, ABMraTenn U MydTbl UrpatoT B NpoaykTax Konica Minolta. Kpome Toro, Bbl
y3HaeTe 0 CBA3AHHbIX HAMPAXKEHWUAX, TOTMYECKMX CUTHANAX, METOAAX YCTPAHEHMA HEMNONAA0K M KOAAX, KACAOLLMXCA STUX
KOMMOHEHTOB.
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@ Learning Objectives

= Know the electrical components that provide power and drive.
= Understand the functionality of each component.
* Understand the steps to check and troubleshoot the components.

After completing this course, you will know the electrical
components that provide power and drive to Konica Minolta
MFPs. You will also have an understanding of how each

component functions, and how to check and troubleshoot these
components.

[Mocne NPoOXoXKAeHMA 3TOro Kypca Bbl OyaeTe 3HaKOMbI C
3NEKTPUYECKMMIN KOMMNOHEHTaMM, KOTOpble obecneynsatoT
nuTaHme n npueoa K M®Y Konica Minolta. Y Bac Takxke byaet
NOHUMaAHME TOro, Kak PYHKLMOHUPYET KaXK bl KOMMOHEHT, M KaK
NPOBEPATb M YCTPAHATL HEMNONAAKM STUX KOMMOHEHTOB.
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fa= Course Overview

= Lesson 1: Low-Voltage DC Power Supplies
= Lesson 2: High-voltage Units

* Lesson 3: Induction heater Units

* Lesson 4: Printed Circuit Boards

= Lesson 5: Motors

= Lesson 6: Clutches

Ypox 1: VICTOuHMKM IUTaHKA TTOCTOAHHOTIO TOKA HU3KOTO
HaIpspKeHuA Y pok 2: biiokm BbICOKOro HanpsbxeHns Y pok 3: biaoknu
VHJYKIIVIOHHOTO HarpeBa Y pok 4: IledaTHble mmaTbl YpokK 5:
IIBurarem Ypok 6: MydTsr

This course is comprised of five lessons that are arranged in a logical
troubleshooting sequence to enhance learner understanding. These
lessons include: DC Power Supplies, High-voltage Units, Induction
heater Units, printed circuit boards, Motors, and Clutches. Each
lesson introduces the common types of these components that are
found in Konica Minolta MFPs.

STOT KYpPC COCTOUT U3 MATK YPOKOB, KOTOPbIE PACMOJIOXEHDI B
NOrMYeCKoW NocneaoBaTeNbHOCTM ANA YCTPAHEHMA HENONAAOK,
4yTOObI YAYYLLINTD MOHUMAHME YHALUMXCA. DTU YPOKM BKAKOYAIOT:
MCTOYHMKM NMUTAHMUA MOCTOAHHOIO TOKa, BbICOKOBO/IbTHbIE H/10KH,
H6N10KM MHAYKUMOHHOMO HarpeBa, NeYaTHble NAaTbl, ABMraTeNMN U
MydTbl. KaxKabl YPOK 3HAKOMUT C ODLLMMM TUNAMM ITUX
KOMMOHEHTOB, KOTOPble MOXHO HanTn B MY Konica Minolta.
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1 Low-Voltage DC Power Supply

= Introduction

= Theory

=  Wiring Diagrams, Supply Voltages, Logic Signals
= Meter Voltages

= Troubleshooting

Welcome to Lesson 1, Low-voltage DC Power Supply. Within this lesson, you
will first become familiar with the common types of these components and
their basic functionality. This familiarization will help you to grasp their
purpose within the electrical system of MFPs. This lesson will then provide
typical wiring diagrams of these power supplies to identify the on-board
components. These components include fuses, and voltage and signal
checkpoints that you should be aware of for troubleshooting purposes. Lastly,
you will be shown how to check the input and output voltage levels of the DC
power supply board using a meter. Then you will be provided with a
procedure for troubleshooting this board.

[o6po noxkanosaTtb B YPoK 1, HU3KOBONbTHbLIN MCTOYHMK MOCTOSSHHOIO TOKa. B
PaMKax 3TOro ypoKa Bbl CHa4ala NO3HAKOMMUTECH C ODLIMMM TUMAMM ITUX
KOMMOHEHTOB M MX OCHOBHbIMWU GYHKUMAMM. ITO 03HAKOMIEHNE NMOMONKET BaM
NOHATb UX Ha3Ha4YeHMe B aNeKTpuyeckon cucteme MOY. Ha atom ypoke byayT
npeacTaBaeHbl TUMOBbIE CXEMbI MOAKNOYEHNA STUX UCTOYHUKOB NUTAHMA ANA
onpeaeneHmna BCTPOEHHbIX KOMNOHEHTOB. DT KOMMOHEHTbI BKAOYAOT
NPeaoXpPaHUTENN U KOHTPO/IbHbIE TOYKM HAaNPAXKEHUSA U CUTHAA, O KOTOPbIX
BaM cneyeT 3HaTb B LieNiAX YCTPaHeHMA HenofaaoK. HakoHeu, Bam byaeT
MOKa3aHO, Kak NPOBEPUTb YPOBHM BXOAHOIO M BbIXOAHOIO HaNpAXeHUs NaaTbl
MCTOYHMKA NOCTOAHHOIO TOKa C MOMOLLIO M3MepuTena. 3atem Bam byaet
npeaocTaBaeHa npoueaypa yCTpaHeHWs HenoaaoK 3ToM NaaTbl.
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A power supply is an electronic device that supplies electric energy to an electrical load.
WICTOYHWUK NUTaHMA - 3TO 3/1EKTPOHHOE yCTpOﬁCTBO, KOTOpPOE NoAaeT 3NEKTPUHECKYO SHEPIHi0 Ha 3IN1EKTPUYECKYHO Harpysky.

General classifications of power supplies

By material By functional By power conversion
features features method

Standalone or built into larger Regulated or unregulated outputs —  Linear and switching mode
devices. either as a standalone or types, for example — either
integrated. standalone or integrated.
Perynupyemsie nam Hanpumep, MHeRHbIA PeXUM 1 peskum
Heperyampyemble BbIXOAbl - KaK  nepekNtodeHUA - aBTOHOMHbIN UK
ABTOHOMHbIE, TaK U BCTPOEHHbIN.

Additional information
BCTPOEHHbIe.

A power supply is an electronic device that supplies electric
energy to an electrical load. The primary function of a power
supply is to convert one form of electrical energy to another. As a
result, they are sometimes referred to as electric power
converters. Select the link for additional information.

MICTOYHUK NUTAHUSA - 3TO SNEKTPOHHOE YCTPOMCTBO, KOTOPOE
NoAAeT 3NIEKTPUYECKYIO SHEPTUIO HA 3/IEKTPUYECKYHO Harpy3Ky.
OCHOBHOM GYHKUMEMN UCTOYHMKA NMUTAHMA ABNAETCA
npeobpasoBaHne oaHOM GOPMbl INEKTPUUYECKOM SHEPTUN B
Apyryto. B pesynbTaTe UX MHOrAa HasbiBatoT NpeobpasoBaTenamum
3NEKTPO3HEPTMN. BbibepuTe CCbiNKy ANA NONYyYEeHUS
[OMNONHUTEIbHOM MHPOPMaLLMN.
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= Components of a typical switch-mode DC regulated power supply.
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Additional information

Shown here are the basic components of a switch-mode regulated DC
power supply. As mentioned previously, power supplies of this type are
typically used in Konica Minolta MFPs. Compared to linear units, these
types of units can typically operate with the use of a smaller transformer
and smaller regulating semiconductor components. As a result, these types
of power supplies are normally lighter and cooler to operate, and thus
more efficient and suitable for MFP use. Select the link for additional
information.

34eCb NOKa3aHbl OCHOBHblE KOMMOHEHTbI MMMY/bCHOIO MCTOYHMKA
MOCTOAHHOIO TOKa. Kak ynoMMHaI0oCb paHee, UCTOYHWUKM MUTAHWA 3TOro
Trna 0bbIYHO ncnonb3ytoTca B MOY Konica Minolta. Mo cpaBHeHMto ¢
JIMHEMHbIMKW BIOKaMK 3TU TUNbl 610KOB 0ObIYHO MOTyT paboTaThb C
MCNONb30BAHMEM MEHbLLETO TPAaHCPOPMATOPa M MEHbLLMX PETYIUPYHOLLMX
NO/lyNPOBOAHMKOBbLIX KOMMOHEHTOB. B pe3ynbTaTe 3T TMNbl H10KOB
NUTaHMA 0ObIYHO NIerye 1N XoN04HEe B 3KCNyaTaUuMmM, U, CheoBaTeNbHO,
bonee apPeKTMBHbI M NPUTOAHbI AN UCNOAb30BaHMA M®Y. BbibepuTe
CCbIIKY ANA NOAYYEHNA AONONHUTENIbHOM MHDOPMaLMN.
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[l NpasunbHOM paboTbl MHTErPaNbHbIX CXem TPebyeTcA XOPOLLO OTPeryIMpoBaHHOE NOCTOAHHOE HanpsAKeHe
/ OUKCMPOBAHHOM BENNYMHBI.

MCTOYHMKM NUTaHWA 06bIYHO 06ECneYnBaloT Yepes AeNUTENN HANPAXKEHWA: HAaNPAXKEeHWA NuTaHua 5 B, 12 Bu 24
B NOCTOAHHOrO TOKa ANA PasNUYHbIX KOMMNOHEHTOB 31EKTPUYeCKo cucTembl MOY.

= Integrated circuits require a well-regulated DC voltage of fixed magnitude for proper
operation.

= Power supplies typically provides via voltage dividers: 5Vdc, 12Vdc, and 24Vdc supply
voltages to the various electrical system components of the MFP.

5Vdc ¢ > g %

Logic circuits —
sensors, switches. ..

A 12Vdc /—7—— Analogue circuits —
speakers...

£ Motors, clutches...

The integrated circuits, or ICs, within MFPs require DC power supplies to
provide a well-regulated DC voltage of fixed magnitude for their proper
operation. These MFPs typically require converted output voltages of
5Vdc, 12Vdc, and 24Vdc to provide power to their various electrical
components. Regarding these output voltages, 5Vdc is typically provided
for logic circuits, sensors, and switches; 12Vdc for analogue circuits; and
24Vdc for motors, solenoids, clutches, or similar components.

NHTerpanbHble CXEMbl, MW MHTErpasbHble cxembl, B MOY TpebytoT
MCTOYHMKOB NMUTAHMA NOCTOAHHOIO TOKa, YTOObI 0OecneYmnTb XOpPoLLOo
peryimpyemoe Hanps»KeHme nocTosHHOMo Toka GUKCUPOBAHHOMN
BE/IMYMHbI ANA UX NPaBUAbHON PaboTbl. 3T MY 00bl4HO TpebytoT
Npeobpas3oBaHHbIX BbIXOAHbLIX HANPsAKeHn 5 B, 12 B 1 24 B noCTOAHHOrO
TOKa 414 NoAa4Yu NUTAHMA Ha UX PA3INYHbIE D/IEKTPUYECKME KOMMOHEHTHI.
YTO KacaeTcs 3TUX BbIXOAHbIX HanpaxeHui, 5 B nocT. Toka 06bI4HO
NpeaoCcTaBAAETCa ANA NOTUYECKUX CXEM, AATYMKOB M NepeKkatoyaTenen; 12
B nocToAHHOrO TOKa A4 aHa/lI0roBbIX Lenemn; n 24 B noCTOAHHOro TOKa
ONA ABUraTenemn, ConeHomaos, CUENNEHUN MO aHANOTUYHbIX
KOMMOHEHTOB.
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Kak npaBuno, UCTOYHMK NUTAHWA NOCTOAHHOIO TOKa NOAyYaeT HanpPAXKeHWe NUTaHNA HENOCPEACTBEHHO OT IMHUKN NepeMeHHOro Tofa.

= Typically, the DC power supply receives its supply voltage directly from the AC line.

PE=2]

DC Power Supply

IMS
EI?
ND

Supply voltage connector

Fuse

TECTION AGANST. RISK OF FIRE,
‘SAME TYPE AND RATHCS
OF FUSES.

Several components convert the AC line input into the DC voltage
that the MFP requires. Pictured are the supply voltage connector,
safety fuse, and some of the components that perform this task.

HecKkoNbKO KOMMOHEHTOB NPeobPa3yT IMHENHbBIN BXOA,
NepemMeHHOro ToKa B NOCTOAHHOE HanpaXeHue, Heobxoanmoe Ans
M®T1. Ha pucyHKe n3obpaxeHbl pasbem NUTaHWA, NPeaoxpaHnTe b
M HEKOTOPble KOMMOHEHTbI, KOTOPbIE BbIMO/IHAKOT 3Ty 3a4a4y.

11
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= Typical output voltages of the DC power supply that are provided to various components
of an MFP electrical system.

\ L

DC24V
GND
DC12v
GND
DC24v
GND
NC

jury jury jury
ojojojo
nimmm

lelekelelo

¥NO
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[zlolsTrIeTel ]

Output connector &

RN TS
L

As mentioned previously, the purpose for DC power supplies is to
provide a constant DC voltage to its load. In particular regarding MFP
systems, this load would include integrated circuit boards consisting
of many components, such as IC chips. These IC chips are used
extensively in a logic circuitry. Pictured here is a typical 24Vdc, 12Vdc
output connector and circuit protection fuses. Typically, the larger
wires represent the 24Vdc lines; the smaller wires represent the
12Vdc lines. The wire colors can vary from MFP to MFP.

Kak YNOMWMHANOCb paHeeg, ue/iblo MCTOYHNKOB NMMTAHMA MOCTOAHHOIO
TOKa ABaaeTca obecneyeHre NOCTOAHHOMO HanpAxXeHnAa NoCToOAHHOIO
TOKa O11A ero Harpysku. B yactHOCTK, 4TO KacaeTca cuctem MFEP, aTa
Harpyska byaeT BKAto4YaTh B cebsA MHTerpasibHble naaTbl, COCTOALLME
M3 MHOXeCTBd KOMIMOHEHTOB, TAKNX KaK MNKPOCXEMBbI. ITH
MMKPOCXEMbI LLIMPOKO MCMO/b3YIOTCA B IOMMYECKMX CXxemMax. 34ech
n306par*keH TMMNOBOM BbIXOAHOM pa3bem 24 B nocToAHHOro Toka, 12 B
MNOCTOAHHOIO TOKa M NpeaoxXpaHnTe/in uernmnm 3allnTbl. Kak npasnnio,
6osee KpynHble NpoBoAa NPeACcTaBAAT MMHUN 24 B NOCT. MeHblume
npoBoAa NPeaAcTaBAAT MHKUK 12 B nocT. LiBeT npoBoaa MoXeT
BapbmnpoBaTbca oT MAY K MY,

12
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= 5Vdc output connector.

1
POWER_MONITOR SIG [F]—SN1EL
GND —ET
— CN1E-!
ND [o] -
2 GND [= C: —
- oo B
=
DC5Y : CN1E-
Ne [
] IESI
Output connector

Pictured here is a typical 5Vdc output connector.
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/ MICTOYHMK NUTaHMA NOCTOAHHOIO TOKA MCNOJIb3YyeT 0rnM4eckne CMrHanbl ona cBasn C

KOMMNOHEeHTaMMn CUCTeEMbI.

= The DC power supply uses logic signals to communicate with the various system
components.

=
N

DC5V
HEATER_RY3 SIG
DC5V

GND
DRIVER_RY2_SIG
RY4(IR)_SIG
MAIN_RY_SIG
DC5V
POWER_MONITOR_SIG
ZEROCROSS
HEATER_REM_LONG_SIG
HEATER_REM_SHORT SIG

6NO

INEBEEEAEEME A

The DC power supply uses logic signals to communicate with the
various system components, and to receive control signals from the
MFP control board.

Provided here is an example of the logic signals of CN9 on a typical
DC power supply board. In this example, these logic signals are
exchanged between the MFP board, DC power supply, and fusing
unit. By this process, it is possible to turn ON and OFF, and to
monitor statuses of the fusing unit.

NCTOYHMK NTAHMA MOCTOAHHOIO TOKA UCMONb3YEeT SIornYyeckmne
CUTHaNbl A/1A CBA3M C PA3/IMYHBIMN KOMIMOHEHTAaMWM CUCTEMbI U A/1A
NONYYEHMA CUTHAIOB YNPaBAEHMA OT naaTel ynpasaeHuna MFEP.
34ecb NpeacTaBaeH npumep nornveckmx cnrHanos CN9 Ha Tmnosom
njaarte MCTOYHMKA MOCTOAHHOIO TOKa. B aTomM npumepe 311
JIOTMYECKMe CUTHaNbl NepeaatoTca mexay naatom MFP, nctouyHmnkom
NUTAHMA NOCTOAHHOIO TOKa M 6BN1OKOM TEPMO3aKpenIeHuA.
Bnarogapa asToMy NPOLLECCY MOXHO BK/IHOYATb M BbIK/HOYATb, A TaKXKe
KOHTPOIMPOBATb COCTOSAHME DIOKa TEpMO3aKpenaeHuA.

14
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* Reading the AC input voltage on a 120 VAC or 230 VAC MFP.

w) / _“ DC Power

] ) Y <
AC line voltage :'l — ; s ¥ EFE\, £ Supply
—_

| (™ ——

é Refer to the warning in the
Troubleshooting section of

this lesson.

United States Europe

To check the AC voltage on 120 VAC MFPs, first turn the meter dial to 200 VAC as identified in
this scenario. Then insert the red meter lead into the L1 pin and the black meter lead into the
N1 pin of the input connector. You should get a reading of 120 VAC. If a 0 VAC reading is
obtained, the issue is located before the DC power supply. For checking the AC voltage on 230
VAC MFPs, first select 500 VAC on the meter as identified in this scenario, then follow the same
procedure.

Note: Meters vary from model to model, thus the value range selections that other meters
provide, may differ from what is shown here in this example. When taking readings of a circuit,
select the next higher value on the dial than the value of the circuit that you are measuring.
This note also applies to the remaining meter reading topics provided within this course.

Y106l NPOBEPUTL HANpPAXKEHNE NepeMeHHOro Toka Ha M®Y 120 B nepemeHHOro ToKa,
CHavana NoBepHUTe WKany cyeTymka Ha 200 B nepemeHHOro TOKa, Kak YKa3aHo B 3TOM
CLLEHapMK. 3aTeM BCTaBbTe KPACHbIN M3MEPUTE/IbHbIN NPOBOA B KOHTAKT L1, a YepHbIn
M3MePUTENbHbBIN NPOBOA, - B KOHTAKT N1 BXOAHOro pasbema. Bbl 4O1KHbI MONYYMTb MOKa3aHMe
120 B nepemeHHoro ToKka. Ecam nonyyeHo 3HayeHne O B nepemeHHOro Toka, npobaema
Haxo4mMTcA nepes UCTOYHMKOM MUTAHUA NOCTOAHHOIO TOKa. [1A NpOBEPKM HaNpAKEHNA
nepemeHHoro Toka Ha 230 MAC MFP cHa4vana BbibepuTte 500 VAC Ha cYeTYMKe, KaK YKa3aHO B
3TOM CLUEHApWK, a 3aTeM BbIMONHUTE Ty e npoueaypy.

MprmeyaHme. MeTpbl BapbMpPyOTCA OT MOAENN K MOAENN, MOSTOMY BbIDOP AMana3oHa
3HaAYeHMN, NPeaoCTaBAAEMbIN APYTMMM CHETYMKAMM, MOXKET OTIMYATLCA OT MOKA3aHHOrO 34eChb
B 3TOM Npumepe. Mpn cbemke NoKasaHW uenn BbibepuTe Ha WKane cneaytollee bonee
BbICOKOE 3Ha4YeHMEe, YEM 3HaAYEHNE N3MEPAEMON LIEeMn. ITO NPMMEYAHME TaKKe OTHOCUTCA K
OCTa/IbHbIM TEMAM YTEHMA CHETHYMKOB, NPUBEAEHHBIM B 3TOM Kypce. 15
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= Reading a DC output voltage.

YNO

Provided here is an example on how to check the output from a DC
power supply board. We will check the 24Vdc pin in this scenario.
First, using the dial on the meter, select the 200Vdc range as
identified in this scenario. Then insert the black negative meter
lead into the Ground, or GND, pin, and then the red positive lead
into the DC24V pin. The meter should read 24Vdc.

340ecb NpuBeaeH NpUMep NPOBEPKM BbIXO4a NAaTbl MUTAHMA
NOCTOAHHOrO TOKa. B 3TOM cueHapum mbl npoBepuMm BbiBOA, 24 B
nocT. CHa4asia C NOMOLLbIO LWKaAbl HA U3MepUTeNe BbibepuTe
AnanasoH 200 B NOCTOAHHOIO TOKa, KaK YKa3aHOo B 3TOM CLLeHapuu.
3aTeM BCTaBbTe YEPHbIM OTPULATENbHbBIM MPOBOA, U3IMEPUTENA B
KOHTAKT 3a3emneHna nnm GND, a 3aTemM KPaCHbIN MONOKUTENbHbIN
npoBoz B BbiBoAd, DC24V. CyeTUMK A0MKEH NOKa3biBaTb 24 B nocr.

16
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= The way to troubleshoot a DC power
supply is to:

1) Disconnect the machine line cord
from the wall outlet.

2) Unplug all connectors from the DC
power supply, except the AC supply
input.

3) Turn the machine ON after plugging
the line cord in.

4) Place the negative meter lead on one of the ground pins of the DC power supply.
Place the positive meter lead on any of the DC supply voltage pins that are in
question. Is the suspect voltage present?

5) If the suspect voltage is present, then plug in one connector at a time until the power
is no longer present. This connector may have a possible shorted component or
wiring affecting the DC power supply.

Cnocob ycTpaHeHWA HeNoNaLoK MOCTOAHHOMO TOKa

MocTaBka onAa:

1) OTcoeanHWTE CETEBOM LWHYP OT CTEHHOMN PO3ETKMU.

2) OTCoeaMHMUTE BCE Pa3beMbl OT UCTOYHMKA MOCTOSHHOTO TOKA, KPOME BXO4a NepemMeHHOro TOKa.
3) Bk/tounTe annapat nocsie NOAKUYEHNS CETEBOrO WHYyPa.

4) MomecTtute OTpVILI,aTe/'IbeIl\;I NpOBOL U3MepUTeNA Ha OAMH 13 BbIBOAOB 3a3eMNEHNA UCTOYHUKA NUTAHWA NOCTOAHHOTO TOKa. [lomecTute NONOMKUTENBHBIN
npoBo N3mepuTena Ha noboit n3 PacCMaTPMUBAEMbIX KOHTAaKTOB HaNPAXeHUA MUTaHUA NOCTOAHHOIO TOKa. [of03puUTensHOE HanpaXeHne I'IpMCYTCTByeT?

5) Ec/iv nofo3puTenbHOE HanpsaKeHMe NPUCyTCTBYET, MOAKMOYANTE OAMH PasbeM 3a pas, MoKa He UCYE3HET NUTaHKe. ITOT Pasbem MOXKET UMETb
BO3MOMHbI 3aKOPOYEHHbIM KOMMOHEHT AW MPOBOAKY, BAUAIOLLYIO Ha MCTOYHMK NUTaHUA NOCTOAHHOIO TOKa.

While troubleshooting a DC power supply, exercise caution. Do not
short two adjoining pins together when taking readings at the
connector pins, while the connectors are removed. Shorting two
pins together will most likely damage the power supply and possibly
the meter as well. You should reference the wiring diagram for the
circuit that you are troubleshooting.

For details, look at the provided procedure.

[p¥ NONCKe HEMCNPABHOCTEN MCTOYHMKA NMUTAHMA NOCTOAHHOIO TOKA
cobntoaanTe OCTOPOXKHOCTb. He 3aKopavynBanTe ABa CMEKHbIX
LUTbIPbKa BMECTe, CHMMaAA NOKa3aHMA Ha LWTbIPbKax pa3bema, Nnoka
pa3bembl yaaneHbl. 3aMblkaHWe ABYX KOHTAKTOB BMeCTe, CKopee
BCEro, NoBPeAnT UCTOYHUK NUTAHUA N, BOSMOXHO, CHETYMK. Bbl
NOMKHbI 06PATUTLCA K 3/IEKTPUYECKON CXEME ANA LUENU, KOTOPYHO Bbl
yCcTpaHseTe.

[Ona nonyyeHms nogpobHoM MHPopMaLMM, NOCMOTPUTE Ha
NpeaoCTaB/IEHHYIO Npoueaypy.
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Troubleshooting — Malfunction Codes outiard

= Typically, there are no malfunction codes that are associated with DC power supplies.

Kak npasuno, HeT KoA0B HeMCI'IpaBHOCTeIZ, CBA3AHHbIX C NCTOYHMKAMU MUTAaHNA NOCTOAHHOTO

In most machines, there are no specific malfunction codes that inform a
technician that a problem with the low-voltage DC power supply exists.
However, any problems with this unit can cause a wide range of issues with the
MFP. For example, loss of power to the MFPB would affect the ability of the
control board to power and monitor system components, such as motors,
sensors, and clutches. The operation of peripherals, such as a document feeder,
could be affected as well if the problem area on the power supply unit involves
these components.

B 60/1bLLIMHCTBE MALLWMH OTCYTCTBYIOT CNeUMasibHble KOAbl HEMCNPABHOCTEN,
KOTOpble MIHPOPMUPYIOT CNEeLManncTa 0 HaANYMM NPodAEMbI C UICTOYHUKOM
NMTAaHWA NOCTOAHHOIO TOKAa HU3KOro HanpaxeHnsa. OgHaKko Ntobblie Npobiemsl C
3TMM YCTPOMCTBOM MOTYT BbI3BaTb LUMPOKMIA CNeKTp npobaem ¢ MOTT.
Hanpumep, noteps nutaHna Ha MFPB 6yaeTt BAMATb Ha CNOCOOHOCTL NaThl
yNpaB/ieHNA NUTATb M KOHTPOAMPOBATb KOMMOHEHTbI CUCTEMbI, TAKME KaK
ABUraTenn, AaT4nKM U cuennenuna. Ha paboty nepndepuimHbiX yCTPOMCTB, TaKNX
KaK YCTPOMCTBO NOAQ4YM JAOKYMEHTOB, TaKXKe MOXET NOB/INATb, €C/TN
npobnemHas 0b6n1acTb Ha 6HA10Ke NUTAHMA BKAKOYAET 3TU KOMMOHEHTbI.
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Troubleshooting — Adjustments or Repail

= Do not make adjustments, nor remove a power supply unless procedures are provided in
the service manual.

He BHOCUTE M3MEHEHWA 1 HE OTK/HOUYaMTE UCTOUHMK NUTAHKS, €CM B PYKOBOACTBE MO
06CNYKUBAHMIO HE YKa3aHbl Npoueaypbl.

If there are any potentiometers, or variable resistors, on the board, they should not be adjusted
unless these adjustments are documented in the service manual. All adjustments are performed
at the factory and therefore further adjustments are not necessary. Any change from the factory
adjustments may cause erratic machine performance.
WARNING: Because of the high-voltages present, technicians should not attempt to make on-
sight repairs to power supplies at the component level. The only exception is to replace a line
fuse that protects a circuit, unless explicit directions are provided within the applicable service
manual. Even when the MFP is unplugged, power supplies can retain dangerous voltages, such as
from capacitors for example. Such repairs are normally beyond the scope of field service. Also,
any attempt to repair the board could void any warranty as well as damage the circuitry beyond
repair.
Ecnm Ha nnaTe ecTb KakMe-1nmbo NOTEHUMOMETPbI UK NEePEMEHHbIE PE3NCTOPbI, X HE caeayeT
PEerynMpoBaTh, €C/iM 3TN HACTPONKM He 3a[10KYMEHTUPOBAHbI B PYKOBOACTBE MO 0OCNYHKUBAHMIO.
Bce perynmpoBKM BbIMONHAOTCA Ha 3aBOAE, MO3TOMY Aa/ibHENLLIME HACTPONKM He TpebyroTcs.
Ntoboe n3meHeHmne 3aBOACKUX HACTPOEK MOXKET NPUBECTU K HECTabuNbHON paboTe MallUHbI.
NPEAYNPERAEHUME. N3-3a BLICOKOrO HanpAXeHMA TeXHUYeCKMe CneumasncTol He A0/IKHbI
NbITaTbCA NPOBOANTb PEMOHT MCTOYHMKOB NMUTAHMA Ha YPOBHE KOMMNOHEHTOB Ha MecTe.
EAMHCTBEHHbBIM UCKAOYEHMEM ABASETCA 3aMeHa CETEBOIO NPeAoXPaHUTENA, 3aLLMLLAIOLLErO
Llenb, eC/IM B COOTBETCTBYIOLLLEM PYKOBOACTBE MO 0OCNYXKMBAHMIO HE YKa3aHbl ABHbIE YKa3aHWA.
Haxke koraa M®[ oTKAOYEH, UCTOYHMKM MUTAHUSA MOTYT COXPaHATb OMACHbIe HanpPsKeHMs,
Hanpumep, OT KOHAEHCATOPOB. TaKoM PEMOHT 0ObIYHO BbIXOAMT 33 PAMKK NONEBOTO
obcnykmBaHua. Kpome Toro, ntobas NonbiTka OTPEMOHTUPOBATL NAATY MOXKET NPMBECTU K
aHHYIMPOBAHMIO rapaHTUM, a TAKKE K MOBPEKAEHMIO CXeMbl 6€3 BOSMOMKHOCTU PEMOHTA.
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Question 10f 3~ Point Value: 10 | Total Points: 0 out of 30

Because of the functionality that power supplies provide,
sometime they are referred to as:

Converters
Rectifiers
Transformers.

Regulators

Submit

Click the &4 Quiz button to edit this quiz

To verify your understanding of the lesson, take this quiz.
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1 Lesson Summary

You have learned in this lesson that:

= A power supply is an electronic device that supplies electric
energy to an electrical load.

= Power supplies basically fall under three general classifications.
= Several types of power supplies are available.

= There are specific stages within a power supply that converts AC
into regulated DC.

= A power supply can provide multiple voltage levels of regulated
DC to power various components within an MFP electrical system.

= Logic circuits are used for making decisions that are based on a
comparison of high and low signals.

= Power supply input and output voltage values can be read via a
multimeter.

= There is a procedure for troubleshooting a DC power supply and
cautions to follow.

Provided here is a summary of the topics that you learned
about in this lesson.

Ha aTom ypoke Bbl y3Hanu, 4to:

B /IcTOYHMK NUTaHMA - 5TO 31EeKTPOHHOE YCTPOMCTBO, KOTOPOE NOAAET 3NEKTPUYECKYIO
3HEPr1o Ha INEKTPUYECKYIO Harpy3Ky.

* YICTOYHMKM NUTAHMA B OCHOBHOM NoANaAatoT NoA TP OCHOBHbIE KnaccuduKkaumm.

B [ocTynHbl HECKONILKO TUMOB UCTOYHMKOB MUTAHUA.

B B vicTouHMKe NUTaHKUA eCcTb onpeeneHHble CTyNeHun, KoTopble NpeobpasyloT nepemMeHHbIN
TOK B PEryIMpyemMblil MOCTOAHHbIN TOK.

B VicTouHVK NUTaHMAa MmoxeT obecneymBaTb HECKOBLKO YPOBHEN HanpaKeHWA NOCTOAHHOTO
TOKa ANA NUTAHWA Pa3/IMYHbIX KOMMNOHEHTOB B 31eKTpuyeckom cucteme MO,

B /lornueckne cxembl UCNONB3YIOTCA ANA NPUHATUA PeLleHNI, OCHOBAHHbIX Ha CPaBHEHMU
BbICOKMX M HU3KNX CUTHANOB.

B 3HaueHna BXOAHOrO M BbIXOAHOTO HAaNPAXEHNA UCTOYHMKA MUTAHUA MOXHO NPOYMUTATD C
NOMOLLI MYyNbTUMETPA.

B Cyuwectsyer npoueypa yCTpaHeHUA HeNoNaAo0K UCTOYHUKE NUTaHMA NOCTOAHHOTO TOKa W
npeaocTepeKeHmnsn, KOTopbIM HeEOBX0AMMO CNeaoBaTh.
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2 High-Voltage Unit

= Introduction

= Wiring Diagrams, Supply Voltages, Logic Signals
= Meter Voltages

= Troubleshooting

Welcome to Lesson 2, High-voltage Unit. Within this lesson, you will first be provided with an
overview regarding the purpose of high-voltage, or HV, units within the Konica Minolta MFPs.
This overview will be followed up by an explanation of the basic functionality of these units. A
typical wiring diagram of the high-voltage unit will then be provided to identify the on-board
connector pin-outs and the outputs that this unit provides. You will then be shown the supply
voltage and the typical logic signals that are associated with the HV units. You will then see how
to check the input and output voltage levels of the high-voltage unit board using a meter. And
lastly, you will be provided with information regarding troubleshooting safety, disassembly and
reassembly, adjustments, codes, and troubleshooting tips.

[Jobpo noxkanoBaTb Ha YPOK 2, BbICOKOBONLTHOE YCTPOMCTBO. B paMKax 3TOro ypoka Bam
CHavana byaet npenocTasieH 0630p OTHOCUTENIbHO HAa3HAYeHMA BbICOKOBObTHbIX UK
BbICOKOBO/IbTHbIX ycTponcTB B M®Y Konica Minolta. 3toT 0630p byaeT conpoBoKAaTbCA
0H6BbACHEHNEM OCHOBHbIX QYHKLMIA 3TUX YCTPOMCTB. 3aTeM OyAeT NpeaocTaBAeHa TUNOBAA CXeMa
NOAKNOYEHMA BbICOKOBOIbTHOIO YCTPOMCTBA ANA MAEHTUDUKALUMM BbIBOAOB BCTPOEHHOTO
pa3beMmMa M BbIXOA0B, KOTOpble obecneymBaeT 3TOT MoAy/b. 3aTeM Bam byaeT NoKasaHo
HanpAXeHWe NUTaHUA U TUMNYHbIE I0TUYECKME CUTHALI, KOTOPbIE CBA3aHbI C BbICOKOBObTHbLIMM
H10KaMK. 3aTeM Bbl YBMAMTE, KaK NPOBEPUTL YPOBHM BXOAHOMO M BbIXOAHOMO HANPAMXEHMA Ha
n/1iaTe BbICOKOBO/IbTHOIO H6710Ka C MOMOLbLO CHEeTUYMKa. W, HakoHel, Bam DyaeT npeaocTaBaeHa
nHopmMaLma, Kacatolaacs 6e30nacHOCTM NP YCTPAHEHUM HEeNoNaa0K, Pa3bopKn 1 NOBTOPHOWN
CcHOpPKM, HAaCTPOEK, KOAOB M COBETOB MO YCTPAHEHWNIO HEMONAZOK.
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34echb NnokasaHa TMnuYHas naata HV u nnata HV-2. OHK MoryT pa3anyaTbca No pasmepy 1 ddpme
= Shown here is a typical HV board and HV-2 board. They can vary in size and shape.

HV-2 board
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Additional information

The HV unit within many MFPs today typically supplies voltage for the first
transfer belt bias, second transfer belt bias, and developing bias circuits. The
high-voltage unit may also provide a signal to neutralize the bias voltages that are
applied to these components in preparation for the next copy cycle. This unit
also provides power to the photoconductor section, and inverters for the
scanner lamp and LCD backlight of the operation panel. Also, some classes of
MFPs may require more than one HV unit, which is based on the demand of the
system. Select the link for additional information.

Bnok BH Bo mHOrnx M®Y ceroaHs obblyHO TpebyeT HanpaxeHuns ans nepeaadm
NepBOro pemHs, 414 Nnepeaaym BTOPOro PeEMHA 1 AN pa3pabaTbiBaeMbIX LieNen.
BbICOKOBONLTHbIN B/IOK TaKXKe MOXKeT obecneynTb CUrHan ANA HENTpaan3aumm
HanpPAXeHMn ITO YCTPOMCTBO TakkKe obecneynBaeT nnTaHne potobapabaHoBs
MHBEPTOPOB ANA /IaMM CKaHepa M NoACBeTKU. Kpome Toro, MOY moxeT
TpeboBaTb 6bonee ogHoro 610Kka HV, KOTOpPbIM OCHOBAH Ha cucTeme TpeboBaHUN.
BbibepuTe CCbiNKy AN NONYYEHMA AONONHUTENBHOM MHPOPMAL MK,
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Wiring Diagram _ outiard

= Typical schematic of an HV unit.

B
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Additional information

Provided here is a typical schematic of the HV unit. The MFP board
provides the supply voltage and control to the HV unit. In turn, the HV
unit converts these voltage levels into the levels needed by the
various components that it supports. These converted voltage levels
include the transfer and developing bias voltages. Select the link for
additional information.

34ech NpeacTaBAeHa TUMMYHAA CXEMA BbICOKOBO/IbTHOIO 610Ka.
[Mnata MFP obecneunBaeT HanpaXeHWe NUTaHWA U yNpaBAeHWe ANS
BbICOKOBONILTHOIO 6/10Ka. B cBOtO 04epeab, BbICOKOBObTHbIM 610K
npeobpasyeT 3TV YPOBHM HANPAXKEHUA B YPOBHU, HEODXOANMbIE
PA3/IMYHbIM KOMMOHEHTaM, KOTOpPble OH NOAAEPKMBAET. ITH
npeobpa3oBaHHbIE YPOBHW HAaNPAXKEHNA BKAKOYALOT B ceba
HanpAXeHne nepeaayvn 1N pasBmMBatoLLEEeCA HanpAXKeHe CMeLleHuA.
BbibepuTe cCbiNKy ANA NOAYYEHUSA AOMONAHUTENbHON MHPOPMALUK.
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Supply Voltage _ outiard

= 24Vdc supply line of an HV unit.

I
—m—5] DC24V /
—— =] T1-1_PWM
=1 DC24V
——1=] c1_Ac_moN /
——1=|B.AC PP
——=] B1.AC_CLK
——Z| B1_AC_REM /
-—E B1_DC_PWM
=| C1_PWM o)

——=| c1_AC_PWM z/
e ] C1_AC_REM
— | c1_AC_CLK
——=] 12_v_MON
——o] r2_ceiev s /
e T2_|_MON
—=] 2. Pwm
—]| E_PWM /
—— | enD

’ / ND—/ —/ —/ P 4

Shown here at connector 1 of the HV unit are the 24Vdc supply

lines that power and enable the HV unit to perform its functions.

34ech B pa3beme 1 BbICOKOBOIbTHOIO 6/10Ka NOKa3aHbl ANHUK
NMTaHuA 24 B NOCTOAHHOrO TOKa, KOTOPbIE NMUTAKOT U NO3BONAIOT
BbICOKOBO/IbTHOMY O/10KY BbIMONHATb CBOW GYHKLMN.
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= Pulse Width Modulated (PWM) signal.

DC24v
T1-1_PWM
DC24v

=] C1_AC_MON
:| B_LAC_PP
DC24v

=| B1_AC_CLK
B1_AC_REM
B1_DC_PWM
C1_PWM

=] C1_AC_PWM
C1_AC_REM
C1_AC_CLK
T2_V_MON
T2_CC/ICV*3
T2_|_MON
T2_PWM
E_PWM
GND

QP W W

NN NN AN

Shown here are examples of Pulse Width Modulated, or PWM, signals. The HV
unit uses these signals to adjust the voltage and current levels of the various
components that it supports. Via monitoring signals that are exchanged
between the supported components and the MFPB, the PWM signals are
adjusted to meet the voltage demands of the operation.

These PWM signals regulate both AC and DC values which are processed by
the HV unit. This regulation process ensures that enough toner is transferred
during the printing process via developing and transfer bias levels.

Depending on the manufacturer of the HV unit, these details may differ.

34eCb NOKa3aHbl MPUMEpPbI CUTHAA0B C LWMPOTHO-MMMY/IbCHON MOAYAALUMEN
nnn WM. Baok HV ncnonb3yeTt 3Tn CUrHanbl AN1A PErYIMPOBKN YPOBHEN
HaNPAXEHNA 1N TOKA Pa3/IMYHbIX KOMNOHEHTOB, KOTOPbIE OH NOALEPKMBAET.
MocpeaCTBOM CMIHA/IOB KOHTPOA, KOTOPbIMKM 0BMeHMBatoTCA
noaaep*kmBaemble KOMNOHeHTbl U MFPB, curHansl LUMM HacTpamBatoTca B
COOTBETCTBMM C TpeboBaHMAMKN HanpaxXeHMA paboTbl. 3Tn LUNM-curHansi
PeryiMpyroT 3HaYeHUA Kak NepemMeHHOro, Tak M MOCTOAHHOIO TOKa, KOTopble
obpabaTbiBatoTCA ycTponcTBom HV. 3TOT Nnpouecc peryimpoBaHus
obecneymBaeT nepeaadvy A0CTaTOYHOrO KOIMYECTBa TOHEpPa B NpoLecce
nevyatm yepes ypoOBHM CMELLEHMA N nepedayn. B 3aBucMmoctn ot
npounssoamTens 6aoka HV 3T AaHHbIE MOTyT OTAMYATLCS.
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Logic Signals — REM r outard

Remote (REM) signal.

DC24v
T1-1_PWM
DC24v

=] C1_AC_MON
:| B_LAC_PP
DC24v

=| B1_AC_CLK
B1_AC_REM
B1_DC_PWM
C1_PWM

=| C1_AC_PWM
Ci1_AC_REM
C1_AC_CLK
T2_V_MON
T2_CC/ICV*3
T2_1|_MON
T2_PWM
E_PWM
GND
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The Remote, or REM, signal is used to turn ON or OFF
specific areas or functionality of the HV unit. In this case, this
signal is used to turn ON or OFF the AC input, which is based
on the needs of the component.

Again, these details may differ depending on the
manufacturer of this unit

CurHan Remote, unn REM, ncnonbayeTtcs Ans BKNIOYEHUS
NN BLIKITIOYEHNA onpeaeneHHbiX obnacrten nnm yHKUMn
BbICOKOBOSbLTHOro 6noka. B aTomM crniyyae aToT curHan
MCNonb3yeTcs ANd BKITIOYEHUS UM BbIKITIOYEHUA BXO4a
NepeMeHHOro Toka, KOTOpbIi OCHOBaH Ha NOTPEOHOCTSX
KOMMOHeHTa. OnATb e, 3TN AeTanu MoryT oTnn4aTbCs B
3aBMICMMOCTM OT NMPOU3BOAUTESNA JAaHHOIMo YCTPOMCTBA
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Logic Signals — MON , outiard

=  Monitor (MON) signal.

DC24v
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The MFPB uses the monitor, or MON, signal to detect the
conditions of the HV unit and the components that it is servicing.
Based on these signals, components, AC and DC levels, and other
values are either adjusted or turned ON or OFF in support of
operating conditions.

Again, these details may differ depending on the manufacturer of
this unit.

MFEFPB ncnonb3syet curHan moHmutopa nam MON ana onpeaeneHma
COCTOAHMA BbICOKOBO/IbTHOIO B/10Ka M KOMMOHEHTOB, KOTOPbIE OH
obcnyxmBaeT. Ha OCHOBE 3TUX CUTHANOB KOMMNOHEHTbI, YPOBHM
NepemMeHHOro U NOCTOSAHHOMO TOKa U Apyrne 3HadyeHna nnbo
HacTpamBatoTca, MO0 BKAKOYAIOTCA UM BbIKAOYAKOTCA B
COOTBETCTBMM C YC/IOBUAMM SKCNyaTaLLMN.

OnATb e, 3TK AeTann MOTyT OT/IMYATbCA B 3aBUCMMOCTM OT
NpPOM3BOAUTENA AAHHOIO YCTPOMCTBA.
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Logic Signals — CLK r outiard

Clock (CLK) signal.

DC24v
T1-1_PWM
DC24v
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:| B_LAC_PP
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=| B1_AC _CLK
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The control processor of the MFPB provides a pulse-
generated input for the Clock, or CLK, signal. This signal is
used for timing or synchronizing purposes in digital circuits.
Thus, the sequence and timing of the logic signals discussed
in this lesson are controlled by this signal. In this case, the

CLK signal controls the ON and OFF timing of the REM signal.

Again, these details may differ depending on the manufacturer
of this unit.

Ynpasnatowmi npoueccop MFPB obecneynBaeT reHepupyembIi
MMMYbCOM BXOZ, ANA CUTHANa CUHXPOHM3auum nnm CLK. ITOT curHan
MCNONb3YEeTCA ANA CUHXPOHM3ALMM AN CUHXPOHM3ALMM B UMPPOBbLIX
Lenax. Takum obpa3om, Nocne0BaTe/IbHOCTb N CUHXPOHM3ALLNA
JIOTNYECKMUX CUTHAN0B, 0OCYKAAEMbIX B 3TOM YPOKE, YNIPaBaAtoTCA
3TUM cUrHanoMm. B aTtom ciydae curHan CLK KoHTposimpyeT Bpems
BK/IOYEHMUA M BbIKAOYEHMNA cnurHana REM.
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Meter Voltages — Supply Voltage , outard

To check the HV unit, you would first verify that it is receiving the proper supply voltages.
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To check the HV unit, first verify that it is receiving the proper
supply voltages. To verify the voltages, measure across the
24Vdc and the ground being supplied to the unit, in this case
pins 1 and 20. With the machine turned ON, all machine
covers closed, and there are no paper jams or malfunctions,
the meter should read 24Vdc between these pins. The same
checks would be made at any other 24Vdc pins as well, in this
case, pins 18 and 15.

YT06bI NPOBEPUTL BLICOKOBOIbTHbLIN B10K, CHavana ybeamTech, YTO OH
Noay4YaeT NpaBWbHOE HaNpAXKeHMe NMTaHKA. YTobbl NpoBEpPUTL
HanpaxkeHne, n3mepbTe HanpaxeHue 24 B nocT. ToKa 1 3a3emieHue,
noZlaBaemoe Ha YCTPOMCTBO, B 3TOM Caydae KoHTaKTbl 1 1 20. Koraa
MaLUMHA BK/tOYEHA, BCE KPbILWKM MalIMHbI 3aKPbITbl, U HET 3aCTpeBaHMA
bymarm nam HeMCnpaBHOCTEN, CHETUYUK AO/IKEH NpoUnTaTh 24 B
MOCTOAHHOIO TOKA MEXAY 3TMMM KOHTaKTamMun. Te xKe NpoBepKu byayT
BbINOJIHATLCA M Ha NODbIX APYrMX KOHTaKTax 24 B nocT. ToKa, B JaHHOM
C/lydae Ha KOHTakTax 18 n 15.
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Meter Voltages — REM Signal outiard
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24 Vdc —I |—
0 Vdc

= Verifying the REM signal.

DC24v
T1-1_PWM
DC24v

=] C1_AC_MON
] B_AC_PP
DC24v

=] B1_AC_CLK
B1_AC_REM
B1_DC_PWM
C1_PWM
C1_AC_PWM
C1_AC_REM
C1_AC_CLK
T2_V_MON
T2_CC/ICv "3
T2_I_MON
T2_PWM
E_PWM
GND

/"—‘f“"/ N

Next, verify the REM signal. Place the negative meter lead at
GND and the positive meter lead at C1_AC_REM. The initial
rest state is a high of approximately 24Vdc, then switching to a
low at near zero.

NN NN A A

3atem npoBepbTe curHan REM. lNMomecTnTe oTpunLaTebHbIN BbIBOA,
namepmutena 8 GND, a NON0OXUTENbHbBIN BbIBOA M3MEPUTENA B
C1_AC_REM. HavyanbHOe COCTOAHME MOKOA COCTaBAAET MAaKCMMYM
0K0/10 24 B nocT. ToKa, 3aTemM NepekK/to4YaeTca Ha HU3KUIN YPOBEHb
OKOJ10 HyNA.
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Meter Voltages — MON Signal outiard
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24 Vdc —I |—
0 Vdc

= Checking the MON signal.

DC2av
T1-1_PWM
DC24v

=] C1_AC_MON
i| B_AC_PP
DC24v
B1_AC_CLK
B1_AC_REM
B1_DC_PWM
C1_PWM
C1_AC_PWM
C1_AC_REM
C1_AC CLK
il T2 V_MON
T2_CC/CV*3
T2_|_MON
T2_PWM
E_PWM
GND

TP 2% 2% 4

NN NN NN

Next, check the MON signal by placing the positive meter lead
on the T2_V_MON pin, in this case, and the negative meter
lead on GND. Values will vary depending on the component
being monitored; however, this signal provides the MFPB with
the status of the component.

3aTem nposepbTe cnrHas MON, NOMeCTMB NONOKUTENbHbBIN BbIBOA,
n3meputena Ha sbisog 12_V_MON, B 4aHHOM Cnyyae, u
oTpuLUaTeNbHbIM BbIBOA M3MepuTena Ha GND. 3HavyeHns byayT
BapbMpPOBATLCA B 3aBUCUMOCTM OT OTCNEKMBAEMOIO KOMMOHEHT];
OAHAKO 3TOT curHan npegoctasndetr MFPB ctaTyc KomnoHeHTa.
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Troubleshooting — Safety 4 outard

Potential electrical hazard.

WARNING: As in dealing with any electrical component, be
careful not to touch or get too close to the high-voltage leads
with fingers or metal objects. Never attempt to measure the
output voltage directly from the power supply unless you have
a high-voltage probe for your meter. The output voltage of
these units can vary from 6,000 volts to 10,000 volts. These
high voltages could damage your meter and injure yourself if
you were touching or holding the meter leads.

MPEAYMPEXAEHWME. Kak 1 B cnyyae ¢ 1t0bbiM 31EKTPUYECKUM
KOMMOHEHTOM, ByAbTe OCTOPOKHbI, UTOObI HE MPMKAcaTbCA
nanbUamm Uanm MeTananyeckMmmn npeametTaMmm K KOHTaKTam
BbICOKOrO HaMPSKEHUA U HE NPUDAMKATLCA K HUM CAULLIKOM
6113K0. HMKOraa He NbiTanTecb M3MEPATb BbIXOAHOE HAaNpAXKeHMe
HenocpeACcTBEHHO OT UCTOYHMKA NUTAHWUA, €CNIN Y BaC HeT
BbICOKOBOJ/IbTHOIO AaT4MKa 414 Ballero cyeTymKa. BeixogHoe
HanNpAXeHMe 3TUX YCTPOMCTB MOXKeET BapbmpoBaTbcs oT 6000 BOAbT
00 10000 BO/IbT. 2TV BbICOKME HAMPAXKEHUA MOTYT NOBPeAUTb Balll
CYETUYMK M HAHEeCTM eMy TPaBMY, eC/I1 Bbl KacaeTecCb UM AepKute
NPOBOAA CYETUMKA. 33
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Troubleshooting — Disassembly, Reasser

Closely follow the service manual instructions during the disassembly and reassembly
procedures.

= Ensure to properly reconnect connectors and that wiring is routed properly.

IKONICA MINOLTA

SERVICE MANUAL

bizhub #

If having to replace the high-voltage board, closely follow the
disassembly and reassembly instructions that are provided in
the applicable service manual. Ensure that all contact points
on the board are securely reconnected. Also ensure that the
wiring is routed in the same way as it came from the factory. If
the wires are not routed properly, the wires could be cut,
damaged, or be more prone to electrical arcing.

Mpn HEOOXOAMMOCTN 3aMEHbI BbICOKOBOIbTHOW M/1aThl BHUMATEbHO
CNeynTe NHCTPYKUMAM No pa3bopke 1 cbopKe, NpuBeaeHHbIM B
COOTBETCTBYOLLEM PYKOBOACTBE MO 06CAyKMBaHMIO. YOeanTech, YTo Bce
KOHTaKTHble TOYKWU Ha naaTe HaJeXHOo NoAKato4eHbl. Takxe ybeaumTecs,
YTO MPOBO/KA MPOJIOXKEHA TaK e, KaK M Ha 3aBoge. Ecan nposoaa He
MPOJIOXEHbI A0/IXKHbIM 06pa3om, NPOBOAA MOTYT HbITb 06pe3aHb,
NOBPEXKAEHbI UK CTaTb 60/1ee NoABEPHKEHHBIMMN SNEKTPUYECKOMY
NCKPEHMIO.
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Troubleshooting — Adjustments, Codes

All high-voltage units have factory adjustments that should not be adjusted in the field.
Refer to the service manual for any adjustments and codes that may be provided.

IKONICA MINOLTA

SERVICE MANUAL

bizhub:

KONICA MINOLTA, INC,

High-voltage units have factory adjustments that should not be
adjusted in the field. However, on some models, you may have
either dipswitches or adjustments from the service adjust
modes that could increase or decrease the output.
High-voltage units in most MFPs have some sort of
malfunction codes that help to identify what corona or bias
circuit may be faulty. However, the high-voltage units in low
speed engines may not have this diagnostic feature.

Refer to the applicable service manual for any adjustments or
malfunction codes that may be provided.

BbICOKOBO/IbTHbIE YCTPOMCTBA MMEIOT 3aBOACKME HACTPOMKM, KOTOPbIE HE AOMKHbI
PeryanpoBaTbCA B NoNeBbIX ycnoBmAX. OAHAKO Ha HEKOTOPbIX MOAENAX Y BAaC MOTyT
ObITb MO0 ABYXMNO3NLIMOHHbIE MepekatoYaTenn, TMHBO HACTPOMKM U3 PEKNMOB
CEPBUCHOM HAaCTPOMKM, KOTOPbIE MOTYT YBENNYMBATbL UM YMEHbLLATb BbIXOAHOW CUTHA.
BbicOKOBOIbTHbIE 6/10KN B BonblMHCTBE MDY MmetoT cBOero poaa Koabl
HEMCNpPaBHOCTEM, KOTOPbIE MOMOratoT ONpPeaAennTb, Kakaa KOPOHa MM LIEMb CMELLLEHNA
MOryT 6bITb HencnpasBHbl. OAHAKO BbICOKOBO/IbTHbIE HNOKM B TUXOXOAHbIX ABUraTENAX
MOTYT HE MMEeTb 3TOM AMarHocTnyeckom GyHKuUmmM. ObpaTtmTech K COOTBETCTBYHOLLEMY
PYKOBOZCTBY MO TEXHMYECKOMY ODCNYXKMBAHWUIO AN1A N0ObIX KOPPEKTUPOBOK MM KOA0B
HencnpaBHOCTEN, KOTOPbIe MOTYT ObITb NPEA0CTaBAEHbI.
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Troubleshooting — Tips

Image issues that may identify an HV unit problem:

= White lines, white bands, color lines, color bands
= Uneven density

= Faint image or low image density

= Color reproducibility error KOMICA MINOLTA

* Foggy background

= Void areas or white spots SERVICE MANUAL

= Color spots =

= Back marking E)thU b’

* Uneven pitch

Mpobaembl ¢ n306paXKeHNeM, KOTOPbIE MOTYT UAEHTUOULMPOBATH
npobnemy 61oka HV:
* 6enble IMHKUK, Besble MONOCHI, LBETHbIE IMHMK, LBETHbIE NMON0Gb
¢ HepasHOoMepHas NJOTHOCTb

¢ Cnaboe n3obpaxkeHne nan HU3Kas NAOTHOCTb M306paXKeHWn
¢ OwunbKa BOCNPOM3BOAMMOCTY LiBeTa

® TYMaHHbI GOH

 nycTble 0baacTv unm benvie NATHa

¢ LiBeTHble NATHa

* 3aHAA MapKUMPOBKa

* HepaBHOMEpHbIV War

KONICA MINOLTA, INC,

Additional information

The HV unit can be the cause of the image issues shown here.
To determine whether-or-not the HV unit is the source of the
problem, refer to the troubleshooting steps that are provided in
the service manual. Select the link for additional information.

Bnok HV moxeT ObITb NpmynHom npobiem n3obparkeHuns, NoKasaHHbIX 34eChb.
YT106bI ONPeaennTb, anseTca nn 610k HV ncTtouHnKkom npobaembl, obpaTntecs K
MHCTPYKUMAM NO YCTPAHEHWUIO HENONAAO0K, NPMUBEAEHHbIM B PYKOBOACTBE MO
obCcnyKRMBaHMIO. BbibepuTe cCbiNKy ANA NONYYEHUS A0NONHUTENBHOM
MHGOPMaLMN.
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Question 10f 3~ Point Value: 10 | Total Points: 0 out of 30

Which board typically provides supply voltages to the high
voltage unit?

IH power supply
MFP board
DC power supply board

NF board

Submit

Click the &4 Quiz button to edit this quiz

To verify your understanding of the lesson, take this quiz.

37



outi¥ard

ASSOCIATE

2 Lesson Summary

You have learned in this lesson that:

= Depending on the class of MFPs, high-voltage units supply a
voltage to several circuits. This includes the transfer belt bias and
developing bias circuits, neutralizing circuit, separation and
transfer coronas, and in some cases, the drum.

=  Some high volume MFPs use two high-voltage units to supply
power: HV1 for the charge corona and developing unit, and HV2
for the transfer and separation coronas.

= Logic signals are used to control the on/off functionality of the
power supply, and monitor circuit levels. Logic signals are also
used to adjust the output voltage of the power supply to meet
system needs.

= High-voltage power supply input and output values can be
measured with the use of a multimeter.

= As you troubleshoot high-voltage units, it is important to follow the
safety procedures and guidelines of service documentation.

Provided here is a summary of the topics that you learned
about in this lesson.

Ha 3TOm ypoKe Bbl Y3HAN, YTO:

B B 3asucumoctu oT knacca M®Y, BbICOKOBONLTHbBIE YCTPOMCTBA NOAAIOT HaNPAXKEHUE Ha
HECKO/IbKO Lener. 3To BKAoYaeT B cebn CMellleHMe PeEMHSA NepeHoca N CXeMbl CMeLLEeHMS
NPOABKM, KOHTYP HENTPANN3aLUMMN, KOPOHY Pa3aeneHmna U NepeHoca, a B HEKOTOPbIX CyYasX U
HapabaH.

B Hekotopbie MY 6onbloro o6bema UCNONb3YIOT ABa BbICOKOBOLTHbLIX B610Ka 418 NoJaym
nuTaHuna: HV1 ana KopoHbl 3apaaa 1 npoasoyHoro 610ka n HV2 ana nepeaatoLimx m
pasaennTenbHbIX KOPOH.

B /lorvyeckre curHanbl MCNONL3YIOTCA ANA ypaBAeHMA GYHKLUMAMM BRIOYEHUA /
BbIK/IOYEHWNA UCTOUYHMKA MUTAHUA M KOHTPONA YPOBHA LEenu. JTormyeckme CUrHasibl TakxKe

NCMONb3YHOTCA O1A PETYTNPOBKN BbIXOAHOTO HanpAaxXeHna MCTOYHMKa NMNTAaHWA B COOTBETCTBUUN

C NOTPEOHOCTAMM CUCTEMBI.

B 3HaueHua Bxoa 1 BbIXOAA BbICOKOBOILTHOrO MCTOYHUKE NUTaHUA MOMKHO M3MEPATL C
NOMOLLIO MYybTUMETPA.

B MNpu ycTpaHeHnn HenoNafoK B BbICOKOBOIbTHbIX YCTPOWMCTBAX BaXKHO cOB0AaTL
npoueaypbl 6€30NacHOCTM U PYKOBOAALLME YKAa3aHMA K CEPBUCHOM AOKYMEHTALMUMN.
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3 Induction Heater Unit

= Introduction

= Theory

=  Wiring Diagrams, Supply Voltages, Logic Signals
= Meter Voltages

= Troubleshooting

Welcome to Lesson 3, Induction Heater Unit. Within this
lesson, you will first be provided with an overview regarding
the purpose of the induction heater unit within the Konica
Minolta MFPs. This overview will be followed up by an
explanation of the basic functionality of these units. Typical
wiring diagrams of the induction heater unit will then be
provided to identify the on-board components. These
components include fuses, and voltage and signal checkpoints
that you should be aware of for troubleshooting purposes. You
will then be shown how to check the input and output voltage
levels of this unit using a meter, followed up by troubleshooting

tips.
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Shown here is a circuit board of a typical Induction heater unit. They can vary in size and
shape.

Additional information

As the name implies, the Induction heater Unit, or IH unit,
employs an induction heating process that can rapidly heat
surfaces. Because of this property, the unit is used to heat
fusing rollers in higher volume MFPs that require rapidly
heated surface areas. This rapid heat-up time is required to
compensate for faster paper feed operations. Whereas, the
heat-up time of the traditional fuser heater lamp, is not rapid
enough to ensure proper fusing operation. Select the link for
additional information.

Kak BMAHO M3 Ha3BaHMA, B 6/10Ke MHAYKLMOHHOMO HarpesaTens, uau 8 baoke IH,
MCMNONb3YyeTCsA NPOLUECC MHAYKLUMOHHOMO HarpeBa, KOTOPbIM MOXKET DbICTPO HarpesaTb
NMOBEPXHOCTMU. M3-3a 3TOro CBOMCTBA YCTPOMCTBO MCNObL3YETCS A/18 HAarpesa Ba/IMKOB
nnasnexHma B MOY ¢ 6oablim 06beMoM, KOTopble TPebYIOT BbICTPO HarpeBaemblIx
NnoBepxHOCTeN. 370 HBbICTPOe BpemMa pasorpesa TpebyeTca Ana KomneHcauum bonee
ObICTPbIX Onepauuii nogadn bymaru. NpuHMMas BO BHMUMaHKE, YTO BpeMa Harpesa
TPAAMLMOHHOM Namnbl HarpeBaTena dbto3epa HeAOCTaTOUYHO ObicTpOE, YTOOLI 0HecneynTb
NpaBUAbHYIO PaboTy Tepmo3aKkpenaeHua. BoibepuTe cCbinky A5 NoaydYeHus
[OMNOMHUTENbHOM MHbOPMaALMK.
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/ BbICOKOYACTOTHbIN NEepeMEHHbIN TOK, NPOXOAALMIA Yepes KaTyLWKY, reHepupyeT MarHUTHbIN

NOTOK, KOTOPbIN CO34aET BUXPEBbIE TOKM BHYTPM 06BEKTA. ITU BUXPEBbIE TOKM HarpeBatoT OO BEKT.

A high-frequency AC current passing through the coil generates a magnetic flux that
produces eddy currents within the object. These eddy currents heat the object.

_ Magnetic flux -

[+—— Magnetic flux

Induction Coil
Additional information

Induction heating is the process of heating an electrically
conducting object, usually a metal, by electromagnetic
induction which produces eddy currents. The eddy currents
flowing through the resistance of the material generates heat
from inside the object itself. Thus, external sources, such as a
fusing heating lamp, are not required. Because of this internal
heat-up process, objects heat up much more rapidly. Select
the link for additional information.

MHAYKUMOHHbBIN Harpes - 3TO NPOLLECC HarpeBa 3/1eKTPONPOBOAALLETO
06beKTa, 0O6bIYHO MEeTaNNa, INEKTPOMATHUTHOM UHAYKUMEN, KOTOPas co3aaeT
BMXpEBblE TOKM. BUxpeBble TOKM, NpOTEKatoLLIMe Yepes CoNpoTMBAEHNE
MaTepuana, reHepupyroT TENIO BHYTPM camoro o6beKkTta. Taknum obpasom,
BHELLHWE UCTOYHMKN, TaKMe KaK HarpeBaTeibHaA Namna, He TpebytoTca. V3-3a
3TOro BHYTPEHHEro npoLecca Harpesa 0O6beKTbl HAarpeBatoTCA HAMHOIO
bbicTpee. Bbibepute cCbiNKy ANA NOAYYEHMA AONOSHUTENBHOM MHPOPMaLNK.
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Theory — Regarding Fusing Unit y outiard

= Typical location of an inductance heater (IH) in the fusing unit.

IH coil unit Fusing unit
Main coil

Demagnetization coil

L]

1

R .
/' -\\ g ol ) /
Main coil \ 5
Demagnetization \&; &
col N f/ \l
| ,u \_ /
‘ " ;/’\'

Heating roller assembly*
* The heating roller assembly includes: Fusing roller, ) :
fusing belt, and nickel (Ni) and copper (Cu) layers.

The IH coil unit that is located beside the heating roller
assembly, radiates magnetic flux to the fusing belt when it is
energized. The IH coil unit consists of two types of coils: the
main coil and the demagnetization coil. The main coil heats the
fusing belt by induced magnetic flux. The demagnetization coil
controls the heating zone of the fusing belt by canceling the
magnetic flux that is generated by the main coil. The nickel
and copper layers of the fusing belt, which are a part of the
heating roller assembly, makeup the conducting layer. Within
this conducting layer, an eddy current is generated by
magnetic flux. The eddy current that is generated in the
conducting layer produces Joule heat to heat the heating roller.
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Typical component layout of the IH unit.

Wiring Diagrams outiard

CN1

IHPU IHMEB
IH power supply IH Magnetic

CN8 CN2Z Erasing board
= .;'-7."[1
; 23
8 [ ﬂ
Z [E[I31201
L IHC
oAbl 1H coil
}10-0)
(31)10-0)

Provided here is a typical component layout of the IH Unit. The
IH power supply board supplies the main coil of the fusing unit
fusing belt. The IH magnetic erasing board supplies the
demagnetization coil that controls the heating zone of the

fusing belt.
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Supply Voltages g outiard

= Typically, the IHPU receives an AC voltage from the wall outlet.

BOERD] (2]

292§§ g;
CN1 CN7 CN1
IHPU IHMEB

IH power supply IH Magnetic
e Bk Erasing board

The IH Power Supply, or IHPU, receives an AC voltage from

the wall outlet to provide oscillating current to the IH main coil.

This oscillating current produces the eddy currents necessary
to generate heat. In turn, voltage is also provided to the IH
magnetic erasing board, or IHMEB, to reduce the generated
heat via the demagnetization coil.

This picture depicts the connector of the AC voltage source,
and temperature fuse. This fuse prevents IH power supply
issues due to an increased unit internal temperature.
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Logic Signals , outiard

= The MFPCB normally controls the functionality of the IHPU.

CN166 l —

CNIE-1 == @] pcasv -
E:Z;Ei i »| H_POWER_MON (@] L
CNIES — = gk § 38
CN3ES == = e oS =
Y ~| H_ouTPUT_EN % I
 — - -U
g -
- R C
e
—
= cNa % 9 3
o CcNa -

Normally, the MFP Control Board, or MFPCB, controls the
functionality of the IHPU via the logic signals shown here. The
control of the voltage that is provided to the load at pin

IH OUTPUT _EN, is based on monitoring signal

IH_ POWER_MON and certain data. This date is received and
transmitted via the RXD _IH and TXD _IH signals.
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Meter Voltages — Checking AC Input outard

IHMEB
IH power suppl
ENB ?N'Z : IH Magnetic

Erasing board

FnEnn:

<[ehldey 0n
850 e,
shiblal 1H coil

The AC source being supplied to the IHPU board: 100 VAC,
120 VAC, or 230 VAC, is dependent on the MFP model and
the location where the MFP is installed. In the example that is
provided, the MFP is connected to a 120 VAC service.

For example, to check the AC voltage that is supplied to the
IHPU board, turn the meter dial to 200 VAC as identified in this
scenario. Then insert the red meter lead into the L1 pin and
the black meter lead into the N1 pin of the input connector. You
should get a reading of 120 VAC. For checking the AC voltage
on 230 VAC MFPs, first select 500 VAC on the meter, then
follow the same procedure.
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As mentioned earlier, the IHMEB provides voltage to the
demagnetization coil to control the heating zone of the fusing
belt. Normally, a reading of 15Vdc across the DC 15V and
REM pins, indicates that the demagnetization process at the
fusing unit is not taking place at that time. However, a value of
typically O — 3Vdc across these pins indicates a closed circuit,
and that the fusing belt is in the process of being
demagnetized.

To take a reading across these two pins, first select the 20Vdc
range with the dial on the multimeter. Then, insert the red
meter lead into the DC 15V pin and the black meter lead into
the REM pin of the connector.
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Troubleshooting — Codes y outiard

IH power supply abnormal temperature detection.
Abnormal power supply input detection.

IH input power error.

IH input voltage error.

IH communication error.

Though they may vary from MFP-to-MFP, there are several
malfunctions codes that are associated with the induction
heater unit. If an abnormality is detected by sensing devices,
these codes will appear. The service manual of the MFP
provides a solution for each of these codes. Examples of some
of these codes are provided here.
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Troubleshooting — Tips J outiard

Fusing abnormally high temperature detection of the heating roller.
Fusing abnormally low temperature detection of the heating roller.
Fusing sensor wire breaks detection of the heating roller.

= |H heater malfunction.

= |H heater input power error.

* |H heater communication error.

Various problems can cause these identified issues, including
an issue with the IHPU board. To determine whether-or-not the
IHPU is the source of the problem, follow the troubleshooting
steps that are provided in the service manual.
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Question 10f 3~ Point Value: 10 | Total Points: 0 out of 30

Because of their rapid heat-up time capability, inductance
heaters are normally used in:

MFPs installed in colder climates.
Larger MFPs.
Higher volume MFPs.

MFPs installed in poor electrical service areas.

Submit

Click the &4 Quiz button to edit this quiz

To verify your understanding of the lesson, take this quiz.
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3 Lesson Summary

You have learned in this lesson that:

Induction heater Units employ an induction heating process that can
rapidly heat surfaces, necessary for higher volume MFPs.

Induction heating is the process of heating an electrically conducting
object by electromagnetic induction, through heat generated in the object
by eddy currents.

With induction heating, no external contacts are necessary to heat an
object, such as with fusing lamps, since objects are heated internally.
The fuser IH coil unit consists of the main and demagnetization coils. The
main coil heats the fusing belt, while the demagnetization coil controls
the heating zone of the belt.

The IHPU receives an AC voltage from the wall outlet to provide
oscillating current to the IH main coil. This oscillating current produces
the eddy currents necessary to generate heat.

The MFP board normally controls the functionality of the IHPU via logic
signals.

Malfunction codes are associated with this unit. You were also provided
with some troubleshooting tips.

Provided here is a summary of the topics that you learned
about in this lesson.
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4 Printed Circuit Boards

= Introduction

= Theory

=  Wiring Diagrams, Supply Voltages, Logic Signals
= Meter Voltages

= Troubleshooting

Welcome to Lesson 4, Printed Circuit Boards. Within this
lesson you will first be provided with an overview of printed
circuit boards, or PCBs, and the basic common components
integrated on these boards. You will then be presented with
basic wiring diagrams, depicting logic signal pinouts and PCB
supply voltages. Lastly, you will be presented with basic
troubleshooting tips. These tips will include checking signals
with a multimeter, and safety points that are important to
consider.

52



outi¥ard

ASSOCIATE

Introduction _

s TP4B[0.TSVIVIT]

Resistors

t Test point

Capacitors Inductor

i SMD LEDs

ST

A Printed Circuit Board, or PCB, mechanically supports and
electrically connects electronic components. This connection is
accomplished using conductive tracks, pads, and other
features etched from copper sheets laminated onto a non-
conductive substrate. Capacitors, resistors, integrated chips,
inductors, test points, and LEDs, for example, are

generally soldered on the PCB. Advanced PCBs may contain
components that are embedded in the substrate. PCBs can
be single-sided, one copper layer, double-sided, two copper
layers, or multi-layer, having outer and inner layers. Multi-layer
PCBs allow for much higher component density.
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= Logic circuitry is used for making decisions that are based on a comparison of inputs.

INPUT =—pp PROCESS = OUTPUT

Additional information

Circuit boards include Integrated Chips, or ICs, that are used
extensively in a logic circuit. Logic circuitry is used for making
decisions that are based on a comparison of inputs. In logic
circuits, there are only two kinds of logic input: logic high,
represented by the letter "H", and logic low represented by the
letter "L". The voltage level determines what is a high input
and what is a low input. The system that the logic component
supports determines the point at which a level is considered
high. The same determining factor applies regarding the
threshold level at when a signal is considered low. Select the
link for additional information.
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Theory — Printed Circuit Boards

= Electrical components have been reduced in size, allowing many components to be
integrated into what we know as PCBs.

eMMC board
(eMMC)

EEPROM/1

Memory board
(MEMB)

MFP Board (MFPB)

Additional information

Due to the advances in electronics, electrical components
have been reduced in size, allowing many components to be
integrated into what we know as PCBs. These components
include integrated circuits, ICs, or chips, which can be
comprised of hundreds of electrical components that are
networked together into tiny packages. The reduction in the
size of electrical components and wiring, reduces the MFPs
power consumption and provides savings in bulk weight and
cost. Select the link for additional information.
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Theory — eMMC Boards outiard

* Embedded Multi-Media Card (eMMC) — nonvolatile memory.
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Additional information

The Embedded Multi-Media Card, or eMMC, is steadily
replacing the NVRAM board in most office models. The eMMC
IS an integrated circuit board that is used in many MFPs today
to store data that is critical for the proper functionality of the
machine. This critical data includes information, such as the
configuration of the MFP, user choices, tech. rep. mode
settings, and counter settings, for example. The eMMC does
not require a battery to retain data. Select the link for
additional information.
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Theory — NVRAM Boards outiard

= Non-volatile Random Access Memory.
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Additional information

The NVRAM board is considered to be an older technology
that is steadily being replaced by more advanced data storage
devices. Select the link for additional information.



Theory — ROM, EPROM Integrated Circu

outi¥ard
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= ROM, EPROM - nonvolatile memory.

You may see three types of memory when working on the
equipment: ROM, EPROM, and PLCC.

Read-only Memory, or ROM, is a type of nonvolatile memory
that is used in integrated circuits. ROMs have programs in the
form of electronic data that are permanently stored within the
IC. CPUs use this data, or information, to perform its
operations.

Our machines incorporate ROMs on several printed wire
boards. Each ROM has programs that are specifically written
to perform certain tasks that are required for that board. If the
design or function of the board is modified, the programs that
are contained within the ROMs may have to be rewritten.
Rewriting a ROM would require replacing the ROM on the
board with one containing the new data. ROM replacement
would be necessary because the data on ROMs are

58



permanently stored and cannot be rewritten.

On the other hand, the Erasable Programmable Read Only
Memory chip, or EPROM, can be erased and reused through a
process using ultraviolet light. Thus, EPROMS, or
programmable ROMs, do not require to be replaced as MFP
programs change. This feature of not having to replace
EPROMSs, makes them the most common form of a nonvolatile
memory chip used today.
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Theory — EEPROM Integrated Circuits outiard
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= EEPROM - nonvolatile memory.

Another type of ROM is called an Electrically Erasable
Programmable Read Only Memory, or EEPROM. The name is
a little misleading, as this memory storage device can be
programmed and erased in-circuit by applying special
programming signals. EEPROMSs are unlike the previously
covered EPROM, which must be removed from the circuit
board to reprogram.
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Theory — PLCC Integrated Circuits 4 outWard

/

PLCC = nonvolatile memory.

395F020A

70-4C-PH
0220128-A

A Plastic Leaded Chip Carrier, or PLCC, acts very much like
an EPROM, only smaller in scale, but performs the same
types of functions. PLCCs are considered to be an older
technology, and may not be used as much in systems today.
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Theory — RAM Integrated Circuits _ outiard

= RAM - Volatile Memory.

A Random Access Memory chip, or RAM, is an integrated
circuit that provides electronic storage for frequently used
program instructions and data. This data may include images
that require printing by the print head, for example. The size of
available memory usually can be upgraded as an option. The
FIFO method, or first in - first out, is generally used to process
data. The data is not permanently stored within the IC, and
thus considered volatile memory. However, the memory may
be backed up using a battery to supply power in the event of a
power failure. RAM increases the general speed of a system.
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Theory — USB, Other Download Devices

outMard

= Examples of USB and other devices that are used for firmware downloads.

Previously, devices such as PCMCIA cards and flash cards
were used to reprogram MFPs. However, this technology was
largely replaced a few years back by the introduction of
Universal Serial Bus devices, or USB. USBs are now an
industry standard, which is designed to standardize the
connection of many electronic devices.

These USB devices, also referred to as “thumb drives” or
“flash drives,” for example, are used to reprogram MFPs.
MFPs are reprogrammed by inserting the USB drive containing
new firmware, into the MFP USB port to download its contents
to the flash ROM memory.

Laptop computers can also be directly connected to the MFP
via a USB print port to perform similar download operations.
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Wiring Diagrams — MFPB 1/2 , outiard

Provided here are some of the components that are typically supported by the MFP
Board, and may be identified as MFPB (1/2) on diagrams.

MFPB (1/2)

Trayl paper near empty sensor

Trayl CD paper size board
Tray2 CD paper size board

§E Joe s
Hue
H:@ Tray1 lift-up motor
g 3
H =
"
= feomss
H:@ Tray2 lift-up motor

5| copPsBn
CDPSBR2

H Z | Tray2 paper near empty sensor

: 2 2 z ® 3 2 35 3z ®

7N
a 8 Rear side cooling fan
“hEA

High voltage unit i

ELET)

Shown here, in part, are some of the components typically
supported by an MFP board, which is usually the main control
board of an MFP. These include connections to units, such as
the HV unit. Other supported components include photo
sensors and motors, such as fan motors and paper tray
motors. Through this network, components receive power, and
are turned ON and OFF, regulated, and monitored to meet the
demands of an MFP. Due to the numerous components that
the MFPB supports, it is common to find this board divided into
sections on a circuit diagram for clarity. In this case, we are
viewing section one of two of the MFPB.
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Wiring Diagrams — MFPB 2/2 g outiard

= Provided here are some of the components that are typically supported by the MFP
Board, and may be identified as MFPB (2/2) on diagrams.
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Shown here, in part, are some additional components that are
typically supported by an MFPB, in this case, section two of
two on the diagram. As shown, components such as the gate
switch solenoid, developing solenoid, paper exit clutch, and
ADU transport clutch are supported.
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Supply Voltages 2 outiard

Provided here are the supply voltages of a typical MFPB.
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The MFPB receives a DC voltage from the DC power supply;
in this case, 5Vdc is provided to CN1E and 24Vdc is provided
to CN14E. Typically, 5Vdc is provided for logic circuits and
sensors, and 24Vdc for motors, solenoid, clutches, or similar
components.
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Logic Signals — Pin, Connector |dentifier

= Circuit boards are normally stamped to assist in identifying logic signals.
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L ~»PC26 ON
— DC5V
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Control boards, or typically MFPBs, are relied upon to control
the many functions that take place during the operation of an
MFP. These boards are usually clearly stamped to help you to
quickly identify the logic signals associated with each
connector pin on the board. These boards also identify
whether the logic signal is an input or output, and whether its
active state is a high or a low. Use the board’s wiring diagram
within the service manual to assist in locating logic signals on
the board.

Shown here is an example of a connector with its individual
pinouts, as typically shown on a wiring diagram. Identified in
the blue highlighted area are the pin designators and logic
states. The red highlighted area depicts the destination
connector identifier. The green highlighted area identifies
where the circuit continues on the wiring diagram.
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Logic Signals — Input Signals . 4 outiard

Input signals from sensors.
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First, notice the arrows at pins 1 through 9. These pins identify
inputs from sensors, as the arrow is pointing in and towards
the connector. Also, the flag on the arrow is pointing down,
indicating that these pins are active-low inputs. Therefore, the
sensor will read a high 5Vdc signal when it is unblocked, and it
will read a low 0Vdc signal when it is blocked.
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Logic Signals — Output Signals i outiard

Active low output.
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Now look at pin 10. What do you think this arrow might mean?
It identifies that this pin is an active-low output. Here, the
control board will drop this line to a low when it wants to turn
on UNO.



Logic Signals — Connector, Signal Key outard
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Legend of the connector types and signal identifiers that are typically found on a wiring
diagram.
"
[ o e e - N CLOSED END CONNECTORS
D oo e J SMALL
- S - 2 POSITIVE LOCK RECEPTACLE
rl_T'XD: Transmission data 1 #250 WITH HOUSING
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—————————————— = #187 WITH HOUSING
Uy Az ROl eI, . ) &3 POSITIVE LOCK RECEPTACLE
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@ ExTRALARGE HIGH OR LOW
a CLOSED END CONNECTORS
LARGE DC24V
a CLOSED END CONNECTORS DC5V
MEDIUM

Active-low inputs and outputs are primarily the main signal
types you will see. Active-high inputs and outputs are less

common. These signals can be identified by the flag on the
arrow pointing up, rather than it pointing down.

Also, you may sometimes see arrows with flags positioned
both up and down, indicating that the pin has alternating high
and low signals. These alternating signals are typical when
receiving input from components that often change states. A
thermistor signal, for example, changes states while
alternating between two levels to maintain temperature.

Shown here is a legend of the connector types and signal
identifiers that are typically found on a wiring diagram.
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Meter Voltages outiard
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To check the voltage level at the 5Vdc connector, first turn the
dial on the meter to the 20Vdc range. Now, place the negative
meter lead at the GND pin and the positive lead at the
corresponding 5Vdc pin. You should see a reading of 5Vdc on
the display. To check the voltage level at the 24Vdc connector,
first turn the dial on the meter to the 200Vdc range. Now, place
the negative meter lead at the GND pin and the positive lead
at the corresponding 24Vdc pin. You should see a reading of
24\/dc on the display.
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Troubleshooting — Safety y outard

= Ground yourself with a grounding strap before handling circuit boards.

Most of the IC components on PCBs, such as circuit boards or
memory devices, operate using low voltage levels. Therefore,
these components may get damaged by an electrostatic
charge should you accidentally touch the pins of these
components.

Therefore, it is recommended that before you handle such
boards, that you properly ground yourself by using a grounding
strap. By doing so, electrostatic charges that are emitted from
your body will harmlessly be diverted to ground, and not the
components on the circuit board. Shown here is a sample of a
static wrist strap.

WARNING: Never use a static grounding device when the
machine has power that is applied to it, as you could be
electrocuted. Only use the static wrist strap when the machine
Is unplugged.
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Troubleshooting — Tools , outiard

» Use the recommended tools when removing EPROMs, EEPROMSs, and PLCCs. Provided
here are examples of these tools

Shown here are the recommended tools for removing an
EPROM, EEPROM, and PLCC. To remove these components,
first insert the tangs of the extraction tool under each side of
the chip. Then, while squeezing the tool, carefully lift the chip
straight up and out from the socket, avoiding damaging the
pins.
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Troubleshooting — Chip Pinout, Socket

= Typical EEPROM socket and pinout.

outi¥ard
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ASSOCIATE

Notice that the EEPROM socket has a cutout in it. This cutout

designates which side pin one of the EEPROM should be

aligned at. Now look at the notch at the end of the EEPROM,

which also designates where pin one of the EEPROM is

located. Do not rely on the label being correctly applied as to

what designates pin one. When reinstalling the EEPROM,

avoid damaging the pins by carefully aligning the pins correctly
to the socket. The EEPROM will not function properly if any of

the pins are damaged.
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Troubleshooting — Tips _ outard

IC boards are very sensitive to electrostatic discharge. Ensure that you properly ground
yourself before touching an IC board with either a grounding strap or grounding floor mat.

Do not exert excessive force onto the board during inspection as more damage can occur.

Inspect the board for the obvious first — burnt or hot components and loose solder joints, for
example.

Check the supply voltage connector on the board with a meter — do you get the expected
voltage reading? If you do not get the expected reading, check the output voltage from the
LVPS. If there is a voltage reading at the LVPS, the problem is probably somewhere
between the LVPS and IC board.

If the IC board is receiving a supply voltage, check the output voltage connector on the
board that feeds the circuit or component also in question. If there is no voltage present at
the output, the issue is most likely on the IC board. Check for blown fuses or other obvious
faulty conditions.

If multiple connectors were disconnected on the IC board while troubleshooting, make a
note of their location to ensure proper reconnection.

= Carefully disconnect and reconnect connectors to avoid damage.

Ensure that you use the service manual as a guide while troubleshooting IC boards.

Additional information

There may be times where a circuit board, such as the MFP
board, is suspect for having an issue, in spite of any protection
devices that are installed. Issues from failing capacitors,
resistors, or IC chips can occur over time. Due to the
complexity of IC boards, only basic checks should be made in
the field to identify an issue, unless additional steps are
specifically identified in the service manual.

When troubleshooting a circuit board, make sure that you are
properly grounded to avoid electrostatic discharges that could
damage the board. Do not exert excessive force onto the
board during inspection. Inspect the board for the obvious first.
Determine if there is supply voltage present by performing a
meter check at the input connector of the circuit board. If there
IS supply voltage at the board, check the voltage at the board’s
suspect output connector to determine if the issue is beyond
the board, or at the board itself. If multiple connectors need to
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be disconnected, make a note of where they need to be
reconnected, to avoid misconnection. Avoid damaging the
connectors while disconnecting and reconnecting them. And
lastly, refer to the service manual as a guide while
troubleshooting. Select the link for additional information.
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Question 10f 3~ Point Value: 10 | Total Points: 0 out of 30

The eMMC board is steadily replacing the NVRAM board.

False

True

Submit

Click the &4 Quiz button to edit this quiz

To verify your understanding of the lesson, take this quiz.
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4 Lesson Summary

You have learned in this lesson that:

Electrical components have been reduced in size, allowing many
components to be integrated into what we know as PCBs. This reduction in
size reduces the power consumption, bulk weight, and cost of the MFP.
The eMMC is an integrated circuit board that is used in many MFPs today
to store data that is critical for the proper functionality of the machine.
There are several types of nonvolatile memory, such as eMMCs, SSDs,
ROMs, EPROMs, EEPROMs, and PLCCs.

Universal Serial Bus (USB) devices are used to reprogram MFPs, and are
now an industry standard, which is designed to standardize the connection
of many electronic devices.

Mostly all PCBs are clearly stamped for connector, pin, and component
recognition.

Troubleshooting PCBs require the use of certain tools, and that
precautions should be taken when handling boards.

Provided here is a summary of the topics that you learned
about in this lesson.
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5 Motors

Introduction
= Theory
=  Wiring Diagrams, Supply Voltages, Logic Signals
= Meter Voltages
= Troubleshooting

Welcome to Lesson 5, Motors. Within this lesson, you will first
be provided with an overview of motors. You will then be
presented with basic wiring diagrams depicting supply voltage
and logic signal lines. Meter voltages will then be presented for
the various motor signals, followed up by troubleshooting
information.



Introduction ‘ outMard
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Motors convert electrical energy into rotational, mechanical
energy through a shaft, and basically fall under one of two
types: AC or DC motors. Most motors used today in MFPs are
DC, since an AC motor creates electrical noise that could
affect the operation of the MFP.

We will cover some of the most common ones. We will also

describe an AC-type motor that uses a pulsating DC voltage,
and how to check this type of motor.
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Typical DC motor

Typical stepping motor

Additional information

MFPs use different kinds of DC motors that are based on the
required function that they have to perform. The typical DC
motor found in MFPs, consist of carbon brushes and a
commutator that supplies DC voltage to the armature, which
consists of field windings. The polar effect of the permanent
magnet that surrounds the armature, causes the armature and
shaft to rotate. These motors can be constructed to rotate in
one direction only, or unidirectional, or rotate in either direction,
or bidirectional.

Another motor that is commonly used in MFPs is the stepping
motor. These motors are electromechanical devices that
convert electrical pulses into discrete mechanical movements,
or steps. DC voltage pulses being applied to the surface of the
magnetic rotor via the stator windings, produces these steps.
The stator windings consist of alternate north and south pole
bands. The faster the rate of pulses, the faster the rotation of
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the shaft. Stepping motors are used when the speed of a
mechanical unit has to be controlled precisely. Select the link for
additional information.
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Wiring Diagram _ outi¥ard
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Provided in this diagram are the controls for three different
types of motors. They are PC drum drive motor M2, fuser drive
motor M3, and a cooling fan motor for the hard disk drive.
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Supply Voltages - outiard
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Here are the different supply voltages for each of the motors.
All use 24Vvdc and ground; however, the drum motor also uses
5Vdc.



Logic Signals — Cooling Fan Motor outiard
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Starting with the simplest motor, the cooling fan, we can see it
has 24Vdc and ground that is supplied to it all the time. The
only logic signal here is a malfunction detection, or lock signal,
that will inform the MFPCB that the motor is not rotating.

There are motors without malfunction detection lines that
provide no input back to the MFPCB. Therefore, only a visual
inspection of the motor or the component that is driven by the
motor can determine if a malfunction occurred. This visual
Inspection also applies to other malfunctions that are related to
the component that is driven by the motor.
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Logic Signals — Fusing Motor (REM Signa
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Next, we will look at the logic signals for the fusing motor. Here
we have two signals. First, a REM, or ON and OFF signal, to

turn the motor ON.
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Logic Signals — Fusing Motor (LOCK Sign

N8
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Second, a LOCK signal that provides rotation detection
information back to the control board.



Logic Signals — Drum Motor (REM Signal) outiard
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Now, we will look at the PC drum drive motor. This motor is
more complex than the others, but builds on the information
that you have seen from the previous motors. It has the same
REM, or ON and OFF signal.

85



Logic Signals — Drum Motor (LOCK Signa outard
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It also has the same LOCK signal or rotation detection signal.
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Logic Signals — Drum Motor (CLK Signal)
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The CLK signal provides a signal that synchronizes the motor
with other motors to maintain proper timing. In this case, the
synchronization of the image to the PC drum.
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Logic Signals — Drum Motor (CCW Signal
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Lastly, we will discuss the counterclockwise, or CCW, signal.
This PC drum motor will reverse slightly at the end of a copy
cycle to help remove toner and paper contaminates between
the cleaning blade and the PC drum.



Meter Voltages outiard

We will use only the PC drum motor for metering the voltages,
since it has the same types of voltages and logic signals. This
motor also has a few additional signals that we can look at.
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Meter Voltages — 5VDC d outard

Check the 5Vdc, 24Vdc, and the ground. First, turn the meter
dial to 20Vdc as identified in this scenario. Then, place the
negative meter lead in the ground connection, PJ42, pin 2.
Place the positive lead at pin 3, the meter will then read 5Vdc.

90



Meter Voltages — 24VDC P outiard

/
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Next, turn the meter dial to 200Vdc as identified in this
scenario. Then, move the positive lead to pin 1; the meter will
now read 24Vdc.



Meter Voltages — Second GND outiard

Since there are two grounds, we will also make sure that the
other ground is present by moving the negative meter lead and
checking the 5Vdc and 24Vdc supply voltages again.
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Next, check the REM, or ON and OFF signal. First, turn the
meter dial to 20Vdc. Leave the negative meter lead at pin 4
and move the positive lead to PJ7A, pin 2A. The meter will

initially display a high of 5Vdc, and then switch to zero volts

when the motor is energized.
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Now, check the LOCK or malfunction detection signal. Leave
the negative lead at pin 4 and place the positive lead at PJ7A,
pin 9A. The meter will read 5Vdc under normal operating
conditions. If the motor is not rotating when it should, or the
motor continues to rotate after the REM signal returns to the
OFF state, a malfunction code will occur. Under this condition,
the voltage that is measured will be at O volts.
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Regarding the clock, or CLK, timing signal, unless you have an
oscilloscope, you will not be able to read this signal properly.
This signal is a pulsating DC voltage, basically a square wave.
With your meter set to DC, you will not be able to read the
change-of-state as it crosses the zero volt thresholds. You will
be able to read this signal by selecting 200 VAC on the meter.
However, you will only see that a signal is present; you will not
be able to confirm that it is working properly.
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Lastly, with the meter dial set to 20Vdc as shown, notice that

the CCW signal in this case will remain high as long as the
motor is turning. The signal will then switch to a low state when

the motor reverses direction at the end of the copy cycle.
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Cleaning web drive motor

Toner replenishing motor control board

And now, the confusing AC motor. This motor is used mainly in
the area of the fusing web drive and the main and sub hopper
drive locations. It actually uses a pulsating DC voltage, but it
must be checked using the AC voltage setting on your meter.
The PCB that performs this operation, in this case, is the toner
replenishing motor control board.
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Toner replenishing motor control board

To check this type of motor, we must think of it as if it was
actually being supplied an AC voltage. After selecting an AC
voltage range of approximately 200 volts, we will place both
leads across the motor connections at PJ30, pins 1 and 2. As
In most cases, this board is supplied with 24Vdc and ground.
This board is also supplied with a REM signal that tells the
board to provide the pulsating DC to the specific motor. We will
not cover these types of signals again, as they would be
checked in the same manner as we previously covered.
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No rotation

Extremely slow rotation when it is energized
Unusual noise

Binding

Backwards operation

Loose shaft

Malfunctioning motors can exhibit any of the symptoms that
are listed here. Many of these symptoms will generate a
malfunction code.
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Question 10f 3~ Point Value: 10 | Total Points: 0 out of 30

Motors convert electrical energy into rotational, mechanical
energy through a shaft.

True

False

Submit

Click the &4 Quiz button to edit this quiz

To verify your understanding of the lesson, take this quiz.
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5 Lesson Summary

You have learned in this lesson that:

A motor converts electrical energy into rotational, mechanical energy
through a shaft, and that there are two types of motors, DC and AC.
Machines use different types of DC motors, which is based on the
function that must be performed. Such types include unidirectional, bi-
directional, and stepping motors.

Stepping motors convert electrical pulses into discrete mechanical
movements to precisely control the speed of a mechanical unit.
Motors receive their supply voltages (in most cases) and logic signals
from MFPCBs to control the motor functionality, such as on/off signals.
Likewise, motors also provide signals to MFPCBs, such as rotation
detection information.

Multimeters can be used to check the various motor input and output
levels to determine the logic state of motor control signals.

There are certain symptoms to look for when troubleshooting motors,
such as unusual noise, binding, and backwards operation, for example.

Provided here is a summary of the topics that you learned
about in this lesson.
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6 Clutches

= Introduction

= Theory

=  Wiring Diagrams, Supply Voltages, Logic Signals
= Meter Voltages

= Troubleshooting

Welcome to Lesson 6, Clutches. Within this lesson, you will
first be provided with an overview of Clutches. You will then be
presented with basic wiring diagrams depicting supply voltages
to these components. Meter readings will then be provided,
followed up by troubleshooting information.
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= Typical types of clutches.

Clutches are electrical-magnetic devices that are used to
transmit the drive to a roller or shaft independently from the
main drive source. Clutches allow a main motor to provide
drive to different areas independently, without interrupting the
main drive system. Different types of clutches are available.
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= Provided here is a component layout of a typical mechanical clutch assembly.

. Arbor
Solenoid, Pawl

Sprocket ,@
\ Q _\\\ /@ ™~ Clutch wrap spring
v\ TRy Ratchet wheel (notched)

\,
o gD Arbor

A mechanical clutch is sometimes referred to as a spring
clutch, often seen on earlier models of copiers and
accessories. The heart of a mechanical clutch is the steel
arbor at the center, which includes a wrap spring that
surrounds it. The pawl, when engaged with the ratchet wheel
of the clutch, will cause the internal spring to either release
from, or constrict around the arbor. The spring action that
takes place depends on the type of clutch being used.

With tight-slip clutches, the spring will loosen around the arbor
when the pawl engages. When the spring loosens, mechanical
drive will be removed from the rollers. With loose-slip clutches,
the spring will tighten around the arbor when the pawl is
engaged. When the spring tightens, mechanical drive will be
transmitted to the rollers.
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Theory — Electromagnetic Clutches 3 outiard

= Provided here is a component layout of a typical electromagnetic clutch assembly.

Coil Coil
Armature

Rotor

Clutch faces

Drive pulley .
Plate spring
Clutch faces Clu}ch faces
f—
—
DE-ENERGIZED (OFF) ENERGIZED (ON)

Additional information

Electromagnetic clutches, also referred to as electro-
mechanical clutches, are a category of clutches not seen on
earlier machines, but are used on most current machine
versions. This type of clutch is comprised of components from
both the electromagnetic clutch and spring clutch mechanisms,
although the components and concepts can vary somewhat.
With this type of clutch, an electromagnet consisting of a coil,
Is energized and de-energized. This process has an influence
on the plate spring within the clutch. When the coil is de-
energized, the plate spring is allowed to pull the clutch faces
apart, and thus disconnect drive to the shaft. When the coil is
energized, the magnetic field pulls the two clutches together,
imparting drive from the pulley to the shaft. Select the link for
additional information.
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= CL1 with a supply voltage and a control signal.

Manual feed paper take-up clutch (

cL1

24Vdc supply voltage for CL1 and PJ2A, pin 1B.

Manual feed paper take-up clutch

CL1

Manual feed paper take-up clutch

CL1

outi¥ard

PJ2A

PJ2A

ASSOCIATE

Shown here is clutch CL1 along with its 24Vdc supply voltage
at PJ2A, pin 1B, and REM, or ON and OFF, control signal at

PJ2A, pin 2B.
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Meter Voltages outiard

Manual feed paper take-up clutch

Check both the supply and the signal voltages to CL1 in one
check. First, turn the meter dial to 200Vdc as identified in this
scenario. With the probes across pin 1 and pin 2, there will be
no potential difference, or OVdc, until pin 2 is switched to
ground. At this point the clutch will be energized, and a value
of 24Vdc should be read across the clutch.
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Troubleshooting _ outard

The electromagnetic clutch is more reliable than the spring
clutch. However, when maintenance is required, it is
recommended that you replace the clutch assembly. Do not
attempt to disassemble or clean the clutch, as irreparable
damage will occur. Also, do not lubricate the clutch faces.

The symptoms of a malfunctioning electromagnetic clutch are
similar to those symptoms of a spring clutch, such as slippage,
hesitation, and noise. These symptoms are usually due to
internal rust or dirt.
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Question 10f 3~ Point Value: 10 | Total Points: 0 out of 30

Mechanical clutches: (Select the three correct choices.)

[] Use a steel arbor and wrap spring to function.
E Energize/de-energize a coil to engage/disengage clutch plates.
[] Ave referred to a spring clutches.

[] Are more often seen in earlier models of MFPs.

Submit

Click the &4 Quiz button to edit this quiz

To verify your understanding of the lesson, take this quiz.
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6 Lesson Summary

You have learned in this lesson that:

Clutches used today are electromagnetic devices that are used to transmit
the drive to a roller or shaft independently from the main drive source.

When the electromagnetic coil is energized, the force of the magnetic field
pulls the clutch faces together to impart the drive to the shaft. Conversely,
when de-energized, the plate spring pulls the clutch faces apart to
disconnect the drive to the shaft.

A typical clutch has a control line from which the control board turns the
clutch on/off, and a supply line that provides 24Vdc to the clutch.

Replace the clutch as an assembly, rather than disassembling it in an
attempt to repair.

Malfunctioning symptoms of electromagnetic clutches are similar to the
symptoms of a spring clutch, such as slippage, hesitation, and noise.
These symptoms are usually due to internal rust or dirt.

Provided here is a summary of the topics that you learned
about in this lesson.
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KONICA MINOLTA

ﬂ/ Course Summary

You have learned in this course:
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clutch.
That electrical components have been reduced in size, allowing many compenents to be

integrated into what we know as printed circuit boards. This size reduction has resulted in lower
power consumption, bulk weight, and cost of MFPs. These boards include the eMMC, used by
MFPs to store critical data, and other nonvolatile memory, such as SSDs, ROMs, EPROMs,
EEPROMSs, and PLCCs. You also learned that troubleshooting PCBs require the use of certain
tools and handling precautions.

Provided here is the course summary.
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Congratulations!

You have completed the OUTWARD Electrical
Systems 3 course.

Congratulations, you have completed the Outward Electrical
Systems 3 course.
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