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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

CN1FN-2

[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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:| B_LAC_PP
DC24v

=| B1_AC_CLK
B1_AC_REM
B1_DC_PWM
C1_PWM
C1_AC_PWM
C1_AC_REM
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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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C1_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

ASSOCIATE

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.
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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 HAaNPAXKEHUE Ha
HECKO/IbKO Lener. 9To BKAoYaeT B cebs CMellleHMe PpeMHSA NepeHoca N CXeMbl CMeLEeHMS
NPOABKM, KOHTYP HENTPANN3aLUMMN, KOPOHY Pa3aeneHmna U NepeHoca, a B HEKOTOPbIX CyYasX U
HapabaH.

B Hekotopbie MY 6onblworo o6bema MCNONb3YIOT ABa BbICOKOBOLTHbLIX B610Ka 418 NoAaum
nuTaHna: HV1 ana KopoHbl 3apaaa 1 npoasoyHoro 610ka n HV2 ana nepeaatoLimx m
pasaennTenbHbIX KOPOH.

B /lorvyeckre curHanbl MCNONB3YIOTCA ANA ypaBaeHMA GYHKLUMAMM BRIOYEHUA /
BbIK/IOYEHWNA UCTOUYHMKA MUTAHNA M KOHTPONA YPOBHA Lenn. JTormyeckme CUrHasibl TakxKe

NCMONb3YHOTCA ON1A PETYTNPOBKKM BbIXOAHOIO HanpAaxXeHna MCTOYHMKa NMNTAaHWA B COOTBETCTBUUN

C NOTPEOHOCTAMM CUCTEMBI.

B 3HaueHuna Bxoa 1 BbIXOAA BbICOKOBOILTHOrO MCTOYHUKE NUTaHUA MOMKHO M3MEPATL C
NOMOLLBIO MybTUMETPA.

B MNpu ycTpaHeHnn HenoNaaoK B BbICOKOBOIbTHbIX YCTPOWMCTBAX BaXKHO COB10AaTh
npoueaypbl 6€30NacHOCTM U PYKOBOAALLME YKa3aHMA K CEPBUCHOM AOKYMEHTALUN.
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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.

[Jo6po norkanosaTb Ha YPOK 3, MHAYKLUMOHHbIM HarpeBaTeb. Ha aTom ypoke
BaM CHa4ana byaeT npeaocTtasneH 0630p OTHOCUMTENBHO Ha3HAYeHMA
MHAYKUMOHHOrO HarpesaTena B M®Y Konica Minolta. 31oT 0630p byaet
COMPOBOXKAATLCA OOBACHEHMEM OCHOBHbIX QYHKLIMMA 3TUX YCTPONCTB. 3aTEM
6yayT NpeacTaBieHbl TUNOBbIE CXEMbl MOAKAOYEHMA BNOKA MHAYKLMOHHOTO
Harpesa Ana naeHTdmnKaumm 60pTOBbIX KOMNOHEHTOB. TU KOMMOHEHTHI
BK/IOMAOT NPeaoXPaHNTENN N KOHTPOIbHbIE TOYKM HAaNpPAXKEHWA U CUTHANA, O
KOTOPbIX BaM CaeAyeT 3HaTb B LEeNAX YCTPaHeHMA HeNoNaa0K. 3aTem Bam
OyaeT NoKa3aHo, Kak NPOBEPUTb YPOBHM BXOAHOIO M BbIXOAHOIO HAaNpPSAXKEHNS
[AaHHOrO YCTPOMCTBA C MOMOLLBIK M3MEPUTESA, @ 3aTEM COBETbI MO
YCTPaHEHMO HENONAAOK.
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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 4 outiard

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

IH coil unit Fusing unit
Main coil

Demagnetization coil

CC:'D ) = ;_;) l e

/' -\\ = " )
Main coil \ 5
Demagnetization /'\

coil A
- T ’a
m P

* 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.

BAoK KaTywkmM |H, KOTOpbIM pacnoioKeH PAAOM C Y3/1IO0M HarpeBaTebHOro
POJINKA, N3/ly4aeT MarHUTHbIM NOTOK Ha PpeMeHb TePMO3aKpenaeHns, Koraa oH
Haxo4MTCA NoA HanpAaXKeHnem. boK KaTylwek IH coCToUT 13 KaTylek ABYX
TWUMNOB: OCHOBHOM KaTYLIKN 1 KaTyLWKM pa3marHnimeaHma. OCHOBHaA KaTyLlKa
HarpeBaeT TePMO3aKperneHHY IEHTY 3a CYET UHAYLMPOBAHHOIO MarHUTHOTO
NoTOKa. KaTylwKa pa3amarHn4mMBaHMA KOHTPOIMPYET 30HY Harpesa
TEPMO3aKpeNNAIOLLEN NEHTbI, NOAABAAA MAarHWUTHbIA NOTOK, KOTOPbIN
reHepupyeTca rnaBHoM KaTywkon. CNon HUKeNs n meam NeHTbl N1aBAEHNS,
ABNAIOLLMECA YACTbIO Y3/1a HArpeBaTeIbHOro POaMKa, 06pasytoT NPOBOAALLMIMA
CNoW. BHyTpW 3TOro NpoBOAALLErO C/10A BUXPEBOW TOK reHepupyeTca
MarHUTHbIM NOTOKOM. BMXpeBOW TOK, KOTOPbIM reHepPUpPyeTCs B NPOBOAALLEM
c/l0e, NPOU3BOAUT AXKOY/IEeBOE TENI0 AJ/18 HAarpeBa HarpeBaTe/IbHOro POJIMKaA.
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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
F .;';"D

; 23

[<Is] ﬂ

3]

& IHC

1H coil

3110-0)

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.

34ech NpuBeAeHa TMNOBAA CXxema KOMMOHeHTOB 610Ka IH. MnaTa
NUTaHWA [H NUTaeT rnaBHyO KaTyLLKy PeMHA TepMO3aKkpenieHunsa.
MarHuTHas ctmpatowan naata |H cHabxkaeT KaTyLKy
PA3MarHMYMBAHMA, KOTOPAA KOHTPOJIMPYET 30HY Harpesa
TEPMO3aKpenIAtOLLEN TEHTHI.
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Supply Voltages 2 outiard

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

AL NOLLAYD
] hb i
CN1 CN7 CN1 3 q ; \ ‘
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.

bnok nutanuma IH, nan IHPU, nonyvaeT HanpAaXKeHne nepemMeHHOro ToKa
OT HAaCTEHHOWM PO3eTKK, YTObObI NOAaBaTb KoNebaTeNbHbIM TOK Ha F1aBHYHO
KaTywKy IH. 3TOT KonebaTenbHbIN TOK CO34aeT BUXPEBbIE TOKM,
HeobxoaMMble A4 BbIpaboTKM Tenna. B cBo ovepeab, HanpaxeHue
TaK¥e noJaeTca Ha MarHUTHYO cTupatowyto nnaty IH, nan IHMEB, ana
YMeHbLUEHWA reHepUpPyemMoro Ten/a Yepes KaTyLWwKy pa3marHnMynBaHmA.
Ha sToM pucyHKe n3obpakeHbl pa3bem UCTOYHMKA NEPEMEHHOIO
HanNpPAXeHNA 1 NpeaoXpaHUTelb TeMNepaTypbl. ITOT NpeLoXpPaHUTeNb
npeaoTBpallaeT Nnpobaembl ¢ NUTaHMeM |H 13-3a NOBbILLEHHOM
BHYTPEHHEWN TeMnepaTypbl yCTPOMCTBA.
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Logic Signals , outiard

= The MFPCB normally controls the functionality of the IHPU.

CN166 l S —

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.

O6blvyHO NnaTta ynpasneHna MFP, nan MFPCB, ynpasnseT
PYHKUMOHaNbHOCTbIO IHPU ¢ momoLbio NOKa3aHHbIX 34eCb
JIOTUYECKNUX CUTHAN0B. KOHTPO/Ib HaNpPAXKEHMA, KOTOPOe NOAAETCA
Ha Harpysky Ha BbiBoge IH OUTPUT_EN, ocHOBaH Ha curHane
MoHuTOpKMHra IH_POWER_MON 1 HeKkoTopble AaHHble. DTa AaTa
NPUHUMAETCA N NepenaeTca Yepes curHanbl RXD_IH n TXD_IH.
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Meter Voltages — Checking AC Input outard

CN1 CN7 CN1
IHPU

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

Erasing board

il
IHC
1H coil

CN166 !
=6 =] ocasv
NIEL T
C3 iE 5 ':j-.. T BN

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.

NCTOYHMK MepeMeHHOro ToKa, nogaBaemMbln Ha naaTy IHPU: 100 B
nepemeHHoOro Toka, 120 B nepemeHHoro Toka nam 230 B nepemeHHOro TokKa,
3aBucKuT ot moaenn MFEP n mecta yctaHoskn MFEP. B npuBegeHHOM npumepe
MFP noagkntodeH K ycnyre 120 VAC. Hanpumep, 4ToObl NpOBEPUTH
HanpAaXkeHne NnepemMeHHOro Toka, KoTopoe noaaetca Ha naaty IHPU,
YCTaHOBMUTE WKany cyeTymka Ha 200 B nepeMeHHOro TOKa, Kak yKa3aHo B
3TOM CUeHapuu. 3aTem BCTaBbTE KPACHbIN M3MEPUTE/IbHbBIN NPOBOJ, B
KOHTAKT L1, @ YepHbIN N3MepUTENbHbIN NPOBOA, - B KOHTAKT N1 BXOAHOro
pasbemMa. Bbl 40/1KHbI NO/1ly4MTb NOKasaHue 120 B nepemeHHOro Toka. [na
NPOBEPKM HaNpAXKeHNA nepemeHHOoro Toka Ha 230 MAC MFP cHavana
BbIbepuTe 500 VAC Ha cHETUMKE, 3aTEM BbINOJHUTE Ty XKe npoueaypy.
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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
0 —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.

Kak ynomuHanoce paHee, IHMEB noaaet HanpAaxkeHWe Ha KaTyLKy
pasmarHM4YMBaHMA 4NA ynpaBaeHmMa 30HOM HarpeBa TepMon1acTaBTomMaTa.
O6bI4HO cumTbIBaHME 15 B nocT. ToKa Ha BbiBogax 15 B nocToOAHHOIo ToKa u
REM yKa3biBaeT Ha TO, YTO NPOLLECC pa3MarHnyneaHmna B 6aoke
TepMO3aKpenaeHna B 3TO Bpema He nponcxoamt. OgHaKo 3HaveHme, 0BbIYHO
pasHoe O - 3 B NOCTOAHHOIO TOKa Ha 3TUX BbIBOAAX, YKa3blBAeT HA 3aMKHYTYHO
Lenb 1 Ha TO, YTO NNABKMM PEMEHb Hax0AMTCA B Mpouecce pa3MmarHM4YmBaHuA.
YT106bI CHATL MOKA3aHWA MeXAY STUMKM ABYMSA KOHTAKTamMM, CHavana
BblbepuTe Anana3oH 20 B NOCTOSAHHOIO TOKa C MOMOLLLBIO LKA bl Ha
MYNbTUMETPE. 3aTEM BCTaBbTE KPACHbIN M3MEPUTENbHbBIN NPOBO/, B KOHTAKT
15 B NOCTOAHHOIO TOKa, @ YEPHbIN M3MEPUTENbHbBIN NPOBOA, - B KOHTAKT REM
pasbema.
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Troubleshooting — Codes 4 outiard

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

= |H input voltage error.

= |H 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.

XOTA OHW MmoryT oT/inyaTtbca oT MFP-k-MFP, cyulectByeT HeCKO/1bKO
KO,0B HEMCNPaBHOCTEN, CBA3AHHbIX C 6/I0KOM MHAYKLUMOHHOIO
HarpeBaTenda. Ecam HemcnpaBHOCTb O6HapYKeHa YyBCTBUTEbHbIMM
YCTPOMCTBaMM, NOABATCA 3T KOAbl. PyKOBOACTBO MO 0BCAYKMBAHUIO
M®VY npefocTaBAAET pelleHne ANA Kaxaoro n3 sTmux Koaos.
[MpMepbl HEKOTOPbLIX M3 3TUX KOAOB NpMBedeHbl 34eCh.
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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.

3T Npobaembl MOryT 6bITb BbI3BaHbl Pa3/IM4HbIMK Npobaemamu,
BKAtoYaa npobaemy ¢ nnaton IHPU. YTobbl onpeaenmtb, ABAAETCA N
IHPU ncTouyHMKOM npobnembl, cnegymte MHCTPYKLUMAM MO

YCTPaHEHMIO HEMONAA0K, NPUBEAEHHbIM B PyKOBOACTBE MO
0b6CNYKMBAHUIO.
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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.

= |nduction 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.

Ha aTom ypoKe Bbl y3HaNu, 4to:

m bnok NHaykumoHHoro Harpesatena (IH) ncnonb3yerca npouecc MHAYKLUMOHHOTO
Harpesa, KOTOPbIM MOXeT DbICTPO HarpeBaTb NOBEPXHOCTM, Heobxoaumble ana MY c
6onbWMM 06BEMOM.

B /IHOYKUMOHHbIM Harpes - 3TO NPOLECC HAarpeBa 3/1eKTPONPOBOAALLErO 0bbeEKTa C
NOMOLLbIO 3N1EKTPOMArHUTHOM MHAYKLMM 33 CYET TENNA, FEHEPUPYEMOTO B 0ObeKTe
BUXPEBbLIMM TOKaMMW.

m [1pV MHOYKUMOHHOM HarpeBe He TpebyeTca HMKAaKMX BHELHWX KOHTAKTOB A1 Harpesa
00beKTa, HaNPMMep, C MOMOLLBIO NEPEroparoLMX amn, MOCKONbKY 0O6bEKTbI HarpeBatoTCs
N3HYTPMW.

m 610K KaTywkm ¢btozepa IH cocTOUT 13 rNaBHOM M pa3MarHM4YMBatoLLLEN KaTyLLEK.
OCHOBHaA KaTylWKa HarpesBaeT TEPMO3aKPENIAIOLLYIO JIEHTY, @ pa3MarHM4YMBatoLW,an
KaTyLWKa KOHTPO/IMPYET 30HY Harpesa pemHs.

m |[HPU nonyyaet HanpAaxeHne nepeMeHHOoro Toka oT HaCTeHHOM PO3eTKK, YToObl NoaBaTb
KonebaTenbHbIM TOK Ha raBHYH KaTywKy IH. 3TOT KonebaTenbHbIN TOK CO343€ET BUXPEBbLIE
TOKM, HeobxoamMmble ANs BbIpabOTKM Tena.

m [1hata MFP 0b6bl4HO ynpaBaseT PyHKLUMOHANbHOCTbIO IHPU ¢ moMoLbio N1orMyeckmnx
CUIHANOB.

m KoZibl HEMCNPABHOCTM CBA3aHbl C AAaHHbIM YCTPOMCTBOM. Bam Take Obinu
npefoCcTaB/ieHbl HEKOTOPbIe COBETbI MO YCTPAHEHUIO HENOIAA0K.
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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.

[ob6po norkanoBaTtb Ha YPoK 4, [eyaTHble NaaTbl. B 3TOM ypoKe Bam
CHayvana byaeT npeacTasaeH 0630p NeYaTHbIX NAaT UAM NeYaTHbIX NaaT U
OCHOBHbIX 0BLLMX KOMNOHEHTOB, BCTPOEHHbIX B 3TW M/1aTbl. 3aTEM Bam
byayT NpeacTaBNeHbl OCHOBHbIE 31EKTPUYECKUE CXEMbI, Ha KOTOPbIX
M306pa>+<eHbl BbIBOAbl NOTNMYECKOIO CMTHA/1a N HANPAXEHNA NMUTaHWUA
ne4yaTHoOM nnatbl. HakoHel, Bam ByayT npeacTasaeHbl OCHOBHbIE COBETbI
MO YCTPaHEHMWIO HEMONAA0K. DTN COBETbLI ByAyT BKAOUATL NPOBEPKY
CUIHAI0B C MOMOLLbIO MYJIbTUMETPA M TOYKM HE30MaCHOCTH, KOTOpble
BaXXHO Y4MUTbIBATb.
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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.

MeyaTHas NnaTa MKW NedYaTHasA NaaTta MeXaHMYeCKM NOAAEPHKMBAET U SNEKTPUYECKM
COeAMHAET 3NEKTPOHHbIE KOMMOHEHTbLI. 9TO COeAMHEHME BbINOIHAETCA C
MCNONb30BaHMEM NPOBOAALLMX AOPOXKEK, MPOKAAAOK U APYIUX SNEMEHTOB,
BbITPABNIEHHbIX M3 MeAHbIX TMCTOB, NTAMUHUPOBAHHbIX Ha HEMNPOBOAALLYIO MOA/TOMKKY.
Hanpumep, KOHAEHCATOPbI, PE3MCTOPbI, MHTErPaibHble MUKPOCXEMbI, KaTyLIKK
MHAOYKTMBHOCTW, KOHTPO/IbHbIE TOYKM M CBETOAMOADbI

B 0OLEM NpMNaaH Ha NeYaTHOM naaTte. PaclumpeHHble NaaTbl MOTYT COAEPHKaTb
KOMMOHEHTbI, BCTPOEHHbIE B MOANO0XKKY. [Te4aTHble NAaTbl MOTyT ObITb
OIHOCTOPOHHUMMW, OAHUM CNOEM MeaN, ABYXCTOPOHHUM, ABYMA CNOAMU Mean Un
MHOTFOC/IOMHBbIMUY, MMEIOLLMMU BHELLIHWIM M BHYTPEHHWUIM cou. MIHOrOC/IOMHblE
neyaTHble NnaTbl obecneymnBatoT ropasao Hosee BbICOKYH NAOTHOCTb KOMMOHEHTOB.
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* Logic circuitry is used for making decisions that are based on a comparison of inputs.

Jlornyeckasn cxema Mcnonb3yeTca ana NpuHATUA peLLIeHl/Ilk/‘I, OCHOBaHHbIX Ha CpaBHEHNWN BXOA40B.

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.

MeyaTHble NAaTbl BKAOYAIOT B ceOA MHTErpasibHble MUKPOCXeMbI UK
MHTErpasibHble MMKPOCXEMbI, KOTOPbIE LUMPOKO UCMO/b3YIOTCA B I0TMYECKOM
cxeme. Jlormyeckasa cxema UCno/b3yeTcs ANA NPUHATMA PeLleHnin, OCHOBAHHbIX
Ha CPaBHEHWM BXOA0B. B norMyeckmnx cxemax ecTb TONbKO [1Ba BMAA
IOTNYECKOro BXO4a: BbICOKNIM NOTMYECKUMIA YPOBEHD, NPEACTaBNEHHbIN OYKBOM
«H», N HU3KMIN NOTUYECKMIN YPOBEHb, NPeACTaBAEHHbIN ByKBOM «L». YpoBeHb
HanpaXKeHWa onpeaenseT, YTo ABNAETCA BbICOKMM BXOAOM, @ YTO HU3KUM.
CucTema, KOTOpPYHo NOAAEPKMBAET IOTUYECKMIA KOMMOHEHT, onpeaenseT
TOYKY, B KOTOPOWM YPOBEHb CYMTAETCH BbICOKMM. TOT XKe onpeaensatoLmnii
baKTop NPUMEHSETCA B OTHOLLEHWM NOPOrOBOro YPOBHSA, KOrAa CUrHan
CYUMTAETCA HU3KMM. BbibepuTe cCbinky ANa noay4yeHuns A0N0AHUTENbHOM
nHdopMaLmn.
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= 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)

%ﬂllllﬂ
LT

EEPROM/2

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.

Bnarogaps AOCTUMEHUAM B 001aCTUN 31EKTPOHUKN, SNEKTPUYECKMe
KOMMOHEHTbI ObI/IM YMEHbLIEHbI B pa3Mepax, YTo NO3BONAET UHTErPUPOBaTh
MHOTME KOMMOHEHTbI B TO, YTO Mbl 3HaeM KakK ne4vaTHble naaTbl. ITH
KOMMOHEHTbI BK/IHOYAtOT B C€6A MHTErPasibHbIe CXeMbl, MMKPOCXEMbI,
KOTOPbIE MOTYT COCTOSTb M3 COTEH 3/IEKTPUUYECKMX KOMMOHEHTOB, KOTOPble
06beANHEHDI B CETU B KPOLLIEYHbIE NaKeTbl. YMeHbLIeHWe pa3smepos
9NEKTPUYECKMX KOMMOHEHTOB M MPOBOAKM YMEHbLIAET PacxXo SHeprmm
M®Y 1 obecneynBaeT SKOHOMUIO Ha BECE N CTOMMOCTU. BbibepuTe cCbisiky
ANA NONYYEHNA AONONHUTENBHOW MHGOPMALMN.
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* Embedded Multi-Media Card (eMMC) — nonvolatile memory.
Embedded Multi-Media Card (eMMC) - sHeproHe3aBMcUMMan NamaATb.

HMHJZDEWSNSS
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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.

BcTpoeHHaa mynbTumeaninHas KapTa, uan eMMC, NnoCTOAHHO 3aMeHAEeT naaTy
NVRAM B 60nblInHCTBE 0PUCHbIX Moaenein. EMMC - 3To MHTerpnpoBaHHas
neyaTHaA NaaTta, KOTopasa CeroaHA NCNoab3yeTcA BO MHOMMX MOY ans
XPaHEeHMA AaHHbIX, BaXKHbIX A8 NPaBUAbHOM PaboTbl annapaTa. 3TK BaXKHble
[aHHble BKAOYAOT MHPOPMALIMIO, TaKyto Kak KoHdurypaumns MaOY, sBbibop
N0/Nb30BaTENA, TEXHO/IOTMUA. NO AOHECEHUIO HAaNPUMEP, HACTPOMKN PeXMMA U
cyeTynKa. Ana coxpaHeHuns aaHHbIx eMMC He TpebyeTca baTapes. Boibepute
CCbI/IKY A5 NONYYEHUA AONONHUTENBHON MHbOPMaUMN.
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Non-volatile Random Access Memory.
JHeproHesaBucMmas onepaTmeHan NamaThb.

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.

[Mnata NVRAM cuutaetcsa 6onee ctapon TEXHOMOrneu
KOTOPbIN NOCTOSAHHO 3aMeHsieTcsl 6onee coBepLUEHHbIM
XpaHUILLEM OaHHbIX YCTpoucTBa. Bbibepute cebinky ans
Nony4yeHnsa JONONHUTENLHON MHJOpMaLINW.
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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 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, EPROMSs, or programmable ROMs, do not require to be replaced
as MFP programs change. This feature of not having to replace EPROMs, makes them the most common form of
a nonvolatile memory chip used today.

Mpwn paboTte Ha 060pPYAOBAHUN Bbl MOXKETE YBUAETb TPX TUNa Nnamsat: ROM, EPROM n PLCC.

¢ [locTosiHHaA namAaTb nan M3Y - 3TO TMN 3HEProHEe3aBUCUMON NaMATU, KOTOPAsA UCMOJb3YETCA B MHTErpasbHbIX
MUKpocxemax. MN3Y nmeroT Nporpammel B BUAE SNEKTPOHHbLIX AAaHHbIX, KOTOPble NOCTOAHHO XpaHATcA B MIC.
Mpoueccopbl UCNONBL3YIOT 3TW AaHHbIE AN MHOOPMALMIO ANS BbINOJAHEHWA CBOMX ONepaLmit.

e Hawu mawmHbl MMetoT [13Y Ha HEeCKOIbKMX MedaTHbIX naatax. Kaxkgoe M3Y nmeeT nporpammel, KOTOpble
cneuynanbHO HanMcaHbl 419 BbINOAHEHMA ONpeaeneHHbIX 33434, KoTopble TpebytoTca Ana 3ToM nnatel. Ecam
KOHCTPYKUMA MAK QYHKLMA NNATbl U3MEHEHbI, NPOrpaMmbl, coaepskawmeca B M3Y, BO3MOXKHO, NpuaeTca
nepenucatb. Mepesanuce M3Y notpebyeT 3ameHbl M3Y Ha NaaTe TOM, KOTOPAA COAEPKMUT HOBbIE AaHHblE. 3amMeHa
N3Y byaet HeobxoaMMa, NMOTOMY YTO AaHHble Ha M3Y NOCTOAHHO XPaHATCA M He MOTYT BbITb Nepe3anmncaHsbl.

e C Apyroi CTOPOHbI, CTUPaemas NPorpammMmmpyeman MMKPOCXema NaMATh TONIbKO ANA YyTeHna uaum Crr3y moxer
HbITb CTEPTA M MCMNOb30BaHa NMOBTOPHO B MPOLLECCE, MCMOb3YIOWEM YbTPAGUONETOBOE M3/yYeHMe. Takum
obpasom, CMMN3Y uam nporpammumpyemble M3Y He TpebytoT 3aMeHbl NPY U3MeHeHuM nporpamm MFP. 31a
0COBEHHOCTb OTCYTCTBMA HeobXxoanMOocCTH 3ameHbl EPROM aenaeT nx Hanbonee pacnpocTpaHeHHON Gopmoi
3HEProHe3aBMUCMMOM MUKPOCXEMbI MAaMATH, MCMO/Ib3YEMOW CEFOAHS.
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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. EEPROMs are unlike the previously covered EPROM,
which must be removed from the circuit board to reprogram.

Opyron Tin M3Y Ha3bIBAETCA 3NEKTPUYECKM CTUPAEMbIM MPOrPaMMUPYEMbIM
NOCTOAHHbIM 3aNOMUHAOWMM ycTponctsom nam EEPROM. Ha3zBaHne HEMHOTO
BBOAWT B 3abyKAEHME, TaK KaK 3TO 3aMOMMHAtOLLLEE YCTPOMCTBO MOXKET ObIThb
3aNpPOrpaMMmMPOBAHO M CTEPTO BHYTPU LLenn C MOMOLLBIO CneumanbHbIX
CUTHaNoB nporpammmpoBaHma. EEPROM oT/inyatoTca oT paHee HaKpbITbIX
EPROM, KoTopble HE0H6X0AMMO yYAANNUTb C MeYaTHOM NnaThl ANA
nepenporpammmnpoBaHmA.
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PLCC = nonvolatile memory.
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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.

[ThacTnKoBbIM AeprKaTenb Ans 4nnos, nam PLCC, oueHb MOXOXK Ha
EPROM, TONbKO MeHbLLIEro pasmepa, HO BbIMOJIHAET Te e TUMbI

dYyHKUMA. PLCC cumTatoTca ycTapeBLlen TeXHONOTMEN, U B HaLLM AHM
MX HE TaK MHOTO MCMO/b3YOT B CUCTEMAX.
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= 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.

YN NamATM C NPON3BOAbHBIM A0CTynom, namn O3Y, npeacTtaBnseT cobom
WMHTErpanbHy CxeMy, KoTopaa obecnevymBaeT 3N1eKTPOHHOE XPaHEHME YacTo
MCNONb3YEMbIX MPOTrPaMMHbIX MHCTPYKLUMIM M A@HHbIX. ITW AaHHblE MOTYT BKAOYATb
B ceba n3obparkeHuna, KOTopble TPeDYIOT NeyaT neyaTatoLLe ro10BKOMN, HaNpuUmep.
Pasmep 4OCTYNHOM NaMATN 0ObIYHO MOXKHO OBHOBWUTL B KavecTse onumn. MeTtoa
FIFO, nnm nepBbiM NpULLIEN - NEePBbIM Bbilea, 0ObIYHO MCNOAb3YeTCA ANA
006paboTKM AaHHbIX. [laHHble He XpaHATCA NOCTOAHHO B IC, M MO3TOMY CYMTALOTCA
3HEepro3aBMCMMON NaMATbI. Tem He MmeHee, 417 Pe3ePBHOr0 KOMMPOBAHMA NAMATH
MOXKET UCMO/Ib30BaTbCA DaTapen A1a NoAauYu NUTaHMA B cnydae cboa nutaHua. RAM
yBENNYMBAET 0OLLYIO CKOPOCTb CUCTEMBbI.
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= 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.

PaHee ana nepenporpammmpoBanma MY ncnonb3oBaanch TakMe YCTPOMCTBA, KaK KapTbl
PCMCIA 1 dnaw-KapTbl. OgHaKo 3Ta TeEXHONOrMA BblNa B 3HAYMTENbHOM CTENEHN 3aMEHEHA
HECKONbKO NeT Ha3aj BBeAEeHWEM YCTPOMCTB C YHMBEPCAIbHOM NOCNeA0BaTeNbHOM WNHOM
nnn USB. USB Tenepb ABNAIOTCA OTPAC/EBbIM CTAHAAPTOM, KOTOPbIN NpeaHa3HavYeH And
CTaHAAPTM3aALUMM NOAKIOYEHNA MHOTUX 3NEKTPOHHbIX YCTPOMCTB. ITK ycTponcTea USB,
TaK¥Ke Ha3blBaeMble «HN3LL-HAKOMUTENU» NN

«dnewKkn», Hanpmumep, NCNONAb3YTCA 414 nepenporpammmposaHmna MoOY. Moy
nepenporpammmpyroTca nytem sctaBkm USB-HakonnTenda ¢ HOBbIM NPOTrpammHbIM
obecneyeHnem B nopt MY USB ana 3arpy3kn ero cogepxmMmoro o GA3W-NamaThb.
[opTaTUBHbIE KOMMbIOTEPDI TaKKe MOTYT BbITb HAaNPAMY NoaKAYeHbl K MY yepes nopT
neyatn USB ANA BbINOAHEHMA aHANOMMYHbIX ONepaLnii 3arpysKu.
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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)
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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.

34eCb YaCTUYHO MOKa3aHbl HEKOTOPbIE KOMMOHEHTbI, 0ObIYHO NOAAEPKMBAEMbIE
nnato MFP, KoTopaa 0Obl4HO ABNAETCA OCHOBHOM niaTol ynpasneHns MFP. K Hum
OTHOCATCA MNOAKNtOYEHMA K BAOKam, Takmm Kak 6ok HV. Jpyrne noaaepkmsaemole
KOMMOHEHTbI BKAOYAOT GOTOAATYMKM U ABUTATENN, TAKME KaK ABUraTENN
BEHTUNATOPOB N ABUraTENN N0TKa ANA Bymarn. Yepes 3Ty ceTb KOMMNOHEHTI
NONYYAOT MUTAHME U BKIKOYAKOTCA M BbIK/IIOYAIOTCA, PeryiMpyroTca 1
KOHTPOAMPYIOTCA B COOTBETCTBMM C TpeboBaHMAMM MFP. 13-3a MHOrOYMCAEHHbIX
KOMMOHEHTOB, KOTOpble noaaepxusaet MFPB, ona HarnA4HOCTM 3Ty NAATY MOXKHO
pa3faennTb Ha pasgenbl Ha NPUHLMNMAABHON Cxeme. B 3Tom caydae mbl
npocmaTpmBaem oaAnH 13 AByx pasgenos MO[b.
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Wiring Diagrams — MFPB 2/2 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.

34eCb YaCTUYHO MOKa3aHbl HEKOTOPbIE AOMO/IHUTE/IbHbIE
KOMMOHEHTbI, KOTOopble 06bIYHO NoaaepkmBatotca MFPB, B JaHHOM
C/lydae 3TO pasaen Asa U3 ABYX Ha cxeme. KaK MoKas3aHo,
NOAAEPHKMBAIOTCA TaKMe KOMMOHEHTbI, Kak Co/ieHoMA 3aTBOPa,
NPOABOYHbLIN coneHouna, mydTa BbiIxoaa bymarn 1 TpaHCNOPTHas
mydTa ADU.



Supply Voltages . outiard

Provided here are the supply voltages of a typical MFPB.

|
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POWER_MONITOR
GND

GND CN6-3 CN14E

GND
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DC24v
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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.

MFPB nony4yaeT Hanps»XeHue NOCTOAHHOro ToKa OT
NCTOYHMKA NUTAHUA NOCTOAHHOIO TOKa; B 3TOM crny4yae 5 B
nocT. Toka npepoctaendaetcs CN1E, a 24 B nocrT. Toka -
CN14E. OB6bl4HO 5 B nocToAHHOro Toka npeyCcMoTpeHo angd
NOrNYECKUX CXemM 1 OaTtymkoB, a 24 B NOCTOSAHHOro ToKa -
Anga aoBuratenen, coneHongos, cLuenieHnn unm
aHarorm4yHbIX KOMMOHEHTOB.
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Logic Signals — Pin, Connector Identifiers

= Circuit boards are normally stamped to assist in identifying logic signals.
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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.

[naTbl ynpasaeHua, Uam, Kak npasuao, MFPB, ncnonbsytotca anda ynpasaeHnMa MHOTMMMU
bYHKUMAMM, KOTOPbIE BbINONHAOTCA BO BpeMsa paboTbl MFP. 3TK naatbl 0O6bIMHO MMEKOT YETKYIHO
neyaTb, YTOObI MOMOYb Bam ObICTPO MAEHTUPNLMPOBATL NOTMYECKME CUTHANbI, CBA3AHHbIE C
KaXXAblM KOHTAaKTOM pa3bema Ha naate. DT NaTbl TaKXKe onpeaenatoT, ABNAETCA n
NOTUYECKMIA CUTHAN BXOAOM MM BbIXOAOM M ABNAETCA M €10 aKTUBHOE COCTOSIHNE BbICOKMM
AN HU3KKMM. MICNONb3yMTe CXemMy NOAKAOYEHMA NAATbl B PYKOBOACTBE MO 06CAYKMBAHMIO,
4TOOblI NOMOYb B ONpeaeneHnN TOTMYECKUX CUTHAIOB Ha naaTe.

34ecb NOKa3aH NpUMep pa3bema C ero OTAe/IbHbIMM BbIBOAAMM, KaK 3TO 0BbIYHO MOKA3aHO Ha
3N1eKTpMYecKkom cxeme. B BblaeNeHHOM CMHUM LBeTOM 061acTn 0603HaveHbl 0603HaYeHMA
KOHTaKTOB W IOrMYecKkmne coctonaHmA. KpacHana BblaeneHHas obaactb otobpaxkaeT
MOEHTUOUKATOP COeANHNTENA Ha3HAYeHMA. BblaeneHHan 3eneHbiM UBETOM 061aCTb
YKa3blBaeT, rae Lenb NpoA0XKaEeTCA Ha 31EKTPUYECKON CXeMe.
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Logic Signals — Input Signals

= |nput signals from sensors.

B PJ1H-118 PC52 _ON
=] -
g EJLH-104 PC21 ON
CuLbs FPC30 ON
B EuLii-aa »PC31 ON
e » PC2¢
B PUiH- PC24 ON o
T PC23 ON c
— = PC22 B
NI T PC20 ON >
b _Eylii-2a ~UNS ON
TP PCA46 LED
T —PC25 ON
e 5z FC26 ON
GR AR =1GND
—

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 OVdc signal when it is blocked.

CHayana obpaTtuTe BHMMAHME Ha CTPE/IKM Ha KOHTaKTax 1—9. 3TM KOHTaKTbl
NAEHTUOULMPYIOT BXOAHbIE CUTHANbI OT AATYMKOB, TaK KaK CTPEsKa
Hanpas/ieHa BHYTPb M K pa3bemMy. Kpome Toro, dnar Ha cTpesike yKasbiBaeT
BHM3, YKa3blBaA Ha TO, YTO 3TV BbIBOAbI ABNAIOTCA aKTUBHbIMW BXO4AMM
HW3KOro YPOBHSA. [To3TOMY AaTUMK DyAET CYMTbIBATb CUIHAA C BbICOKMM 5 B
MOCT. TOKa, KOraa OH pa3bAoKMPOBaH, M OH ByAeT CYMTbIBATb CUTHAN C HU3KMM
0 B nocT. ToKa, Koraa oH 3ab10KMpoBaH.
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Logic Signals — Output Signals _ 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 UNS.

Tenepb nocmoTpuTe Ha BbiBoA 10. HTO, NO BallemMy MHEHUIO, MOXKET
03Ha4aTb 3Ta cTpenka? OH NAEHTUPULIMPYET, YTO 3TOT BbIBOZ,
ABNAETCA aKTUBHbIM HU3KMM BbIXOAOM. 3[1€Cb KOHTPO/IbHAA MN1aTa
ONYyCTUT 3TY JIMHMIO A0 MUHMMYMa, KOraa 3axodeT BKAoUMTL UNOS.
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= Legend of the connector types and signal identifiers that are typically found on a wiring
diagram.
|
R ey - N CLOSED END CONNECTORS
D oo e J SMALL
L - 2 POSITIVE LOCK RECEPTACLE
r._T)(D: Transmission data 1 #250 WITH HOUSING
s T gy POSITIVE LOCK RECEPTACLE
[ m e — e — - #187 WITH HOUSING
COH e eusoliege s, . ]| &3 POSITIVE LOCK RECEPTACLE
6 #110 WITH HOUSING
&M%E:Ehﬂﬂsﬂ%nﬁfgﬂﬂﬁ __'J - l:l]— OUTPUT OF ACTIVE LOW
~[T- OUTPUT OF ACTIVE HIGH
DESCRIPTION
~[~ INPUT OF ACTIVE LOW
(200 20L )
<[ INPUT OF ACTIVE HIGH
| DESTINATION | | LOCATION | » OUTPUT OF ACTIVE
HIGH OR LOW
CLOSED END CONNECTORS « INPUT QF ACTIVE
Q EXTRALARGE HIGH OR LOW
a CLOSED END CONNECTORS
LARGE —=———=——  DC24V
a CLOSED END CONNECTORS —_— DSV
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.

AKTUBHO-HUM3KME BXObl N BbIXOAb! - 9TO NPeXAe BCEro OCHOBHbIE TUMbl CUTHA/I0B, KOTOPbIE Bbl
yBUANTE. AKTUBHO-BbICOKME BXO/Zbl U BbIXOZbl BCTPEYAOTCA pPeXKe. ITU CUrHaAbl MOXKHO
onpeaennTb No GAaXKKy Ha CTPEsIKe, HanpaBAEeHHOM BBEPX, @ HE BHU3.

Kpome Toro, MHoraa Bbl MOXKeTe YBUAETb CTPENKN C GAarKKaMm, PacnoNOKEHHbIMM KaK BBEPX,
TaK M BHW3, YKa3blBasA Ha TO, YTO Ha BbIBOAE YepeaytoTCA BbICOKME M HU3KME CUTHASbI. DTU
nepemMeHHble CUrHa bl ABAAKOTCA TUMUYHBIMM NPU NOAYYEHUM BXOAHbIX AaHHbIX OT
KOMMNOHEHTOB, KOTOPbIE YaCTO MEHAIOT COCTOAHMA. Hanpumep, curHan TepMmopesncTopa
N3MEHAET COCTOSHMA NPKU YepeaoBaHUM ABYX YPOBHEN ANs NOAAEPKAHUSA TeMNepaTypbl.
34ecb NokasaHa fiereHaa o TMnax pasbemMoB U MAEHTUPUKATOPAX CUTHAMIOB, KOTOPble 0ObIYHO
Haxo4ATCA Ha MOHTAXKHOWM CXeme.
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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 24Vdc on the display.

Y106l NPOBEPUTL YPOBEHL HANPAXKEHMA Ha pa3beme 5 B nocT. ToKa, cHavana
nosepHute umdepbnat nameputensa B AuanasoH 20 B nocT. Tenepb nomectute
OTPULATENbHbIN BbIBOA M3MepuTena Ha BbiBod, GND, a MON0XKUTENbHbBIN BbIBOZ,
Ha COOTBETCTBYOLWMI BbiBOA 5VdC. Bbl 4ONKHbI yBUAETL NOKa3aHne 5 B
NOCTOAHHOIO TOKa Ha Ancnaee. YTobbl NPOBEPUTL YPOBEHb HANPAXKEHNA Ha
pasbemMe 24 B nocT. ToKa, CHayana NOBEPHUTE PYYKy cHeTUYMKa B AMana3oH 200
B nocT. Tenepb NOMecTUTe OTPULLATENbHbLIN BbIBOA M3MepUTeNns Ha BbiBod, GND
M NONOXMUTENbHbIN BbIBOA Ha COOTBETCTBYHOLWMI BbiBOA 24Vdc. Ha ancnnee
AOIKHO MNOABUTLCA 3HaYeHKe 24 B nocr.
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Troubleshooting — Safety

= 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.

eTherefore, 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.

BonbWMHCTBO KOMNOHEHTOB VMIC Ha MeYyaTHbIX N1aTax, TakKMX KaK NevyaTHble NaaTbl MK
yCTPOMCTBa NamATK, pabOoTatoT C MCMONb30BaHMEM HU3KOTO YPOBHA HAMpPAXKEHNA.
CnenoBaTenbHO, 3TM KOMMOHEHTbI MOTYT ObITb MOBPEKAEHbI 3/1IEKTPOCTATUYECKUM 3aPAA0M,
€C/I1 Bbl C/TYy4aHO AOTPOHETECH A0 KOHTAKTOB STUX KOMMOHEHTOB.

e [loaTOMY Nepes HavyaIoM pPaboTbl C TAaKMMUM NAaTaMW PEKOMEHAYETCA NPaBMIbHO 3a3EMNNUTb
ceba c NOMOLLbIO 3a3eMAAIOLLENO pemelliKa. Takum 06pa3om, 3NeKTPOCTaTUYECKMNE 3apAabl,
KOTOpble M31y4atoTCcA U3 Ballero Tena, byayT 6e3onacHo OTBOAMUTLCA Ha 3eM/ItO, @ HE Ha
KOMMOHEHTbI NeYaTHOM nnaTbl. [ToKa3aHHbIM 3aecb 06pa3el, CTaTUYEeCKOro pemellika Ha
3anAcTbe.

NPEOAYNPEXAEHWE. HuKoraa He MCnosb3yinTe CTaTUYECKOE 3a3eMNAOLLLEE YCTPONCTBO, KOraa

Ha yCTpOVICTBO noaaeTcAa NNTaHne, Tak KakK Bbl MOXeTe ObITb MOpPaxKeHbl 31EKTPNHECKMM TOKOM.

Mcnonb3ynTte aHTUCTATUYECKUIM BpacsieT, TONIbKO KOraa MallMHa OTKOYEHA OT CETU.
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Troubleshooting — Tools 3 outard

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.

30€eCb NnokasaHbl peKoOMeHOYeMblE€ MHCTPYMEHTbI OS5
yoaneHns EPROM, EEPROM n PLCC. YTtobbl yoanutb 3Tn
KOMMOHEHTbI, CHa4yana BCTaBbTe 3ybLbl NHCTPYMEHTa Ans
N3BreYeHNa Noa Kaxayt CTOPOHY vuna. 3atem, cxxmmas
MHCTPYMEHT, OCTOPOXXHO NOAHUMUTE YMN NPSIMO BBEPX U
HapyXy M3 rHesna, nsberasi noBpeXxaeHust LWTN4GTOB.
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Troubleshooting — Chip Pinout, Socket outiard
= Typical EEPROM socket and pinout.
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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.

ObpaTnTe BHUMaHMe, 4To B cokeTe EEPROM ecTb Bbipes. ITOT Bbipes
0b603Ha4vaeT, Ha Kako HBOKOBOW BbIBOA, A01KEH ObITb BbIPOBHEH OAMH 13
EEPROM. Tenepb nocmoTpuTe Ha BbleMKy B KOHLe EEPROM, kKoTopasn
TaKXe yKa3bIBaeT, rae Haxoamtca oamH 13 KoHTakToB EEPROM. He
nonaranTecb Ha NPaBU/IbHOE HaHECEHME STUKETKM Ha 0B03HayeHme
nepBoro KOHTakTa. Mpn nepeyctaHoske EEPROM mn3berante noBpexaeHna
WTNUPTOB, aKKYPATHO BbIPOBHAB LUTUGTbI NPaBUAbHO B rHe3ae. EEPROM He
byaeT PyHKUMOHMPOBATb AOMKHLIM 06Pa30M, €C/IM KaKoM-1nbo m3
KOHTaKTOB MOBPEXAEH.



outi¥ard

ASSOCIATE

Troubleshooting — Tips

= |C 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.

= |f 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

e /IHTerpmpoBaHue nnatbl (M) oueHb YyBCTBUTENbHbI K 3N1EKTPOCTATUYECKMM PA3pALAM.
YbeauTecs, H4TO Bbl NPABUILHO 3a3eMNANC, MPEXAe YemM npuKkacaTbea K MM 3azemaatowmm
peMEeLLKOM MK KOBPUKOM AA 3a3eMIEHUA.

e He npunaraite 4pesamepHbIX YCUANIA K NAaTe BO BPEMA NPOBEPKM, MOCKO/bKY 3TO MOXKET
NPWBECTM K € NOBPEKAEHMIO.

e OcmOoTpuTe NAaTy, Hanpumep, Ha NpeaMeT HaANYMA BO-NEPBbIX, CTOPEBLUNX UAN FOPAYUX
KOMMNOHEHTOB 1 0CNabAeHHbIX NAAHbIX COeANHEHWIA.

¢ [IpoBepbTe pasbemM NUTaHMA Ha NaaTe C MOMOLLbIO M3mepuTena. NoayyeHbl M NoKasaHUA
OXMAAEMOro HanpaAXeHUa? Ecan Bbl He NONYUYNAM OXKMAAEeMOoe 3HaYeHWe, NPOoBepbTe BbIXOA4HOE
HanpsaseHne oT LVPS. Ecam Ha LVPS ecTb NoKasaHue HanpsaskeHus, npobaema, BepoaTHO, rae-To
mexay LVPS n UMM.

e Ecnam Ha UM nocTynaet HanpAaxeHWe NMTaHMA, NPOBepbTe Pa3bem BbIXOAHOMO HaNPAXKEHWA Ha
nnaTte, KOTOPas TaKXKe NUTAaeT COOTBETCTBYIOLLYIO LieNb UM KOMMNOHEHT. Ecan Ha BbIxoae HeT
HanpsxeHWa, npobnema, ckopee Bcero, cBAzaHa ¢ UM. MposepbTe Ha HaNUYMe Neperopesmx
npeaoxpaHuTenein uamn Apyrux ABHbIX HEUMCNPABHOCTEN.

e Ecnun BO Bpems noucKa HemcnpasHocTel Ha MM Bbino oTcoeamHeHO HECKObKO Pasbemos,
3anuuwmnTe UX PacnonoxKeHune, YTobbl obecneynTb NPaBUAbLHOE NePenoaKatoYeHME.

¢ AKKYpaTHO OTCOEAMHUTE M CHOBA MOAKNOYMUTE pPasbembl, YTOObI M3beKaTb NOBPEKAEHUA.

e Yb6eanTech, YTo Bbl UICNO/Ib3yeTe PYKOBOACTBO NO OOBCNYKMBAHUIO B KAYECTBE PyKOBOACTBA Npu
MOWCKe 1 yCTpaHeHUn HencnpasHocTen UM.
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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 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.

MoryT BO3HUKHYTb CUTYaLMK, KOr4a nevyaTHasa naarta, Takaa Kak naata MFP, moxet
3aM10A03PpUTb Hanvme NpobaemMbl, HECMOTPA Ha Nt0Oble YCTaHOB/IEHHbIE 3aLLMUTHbIE
ycTpouncTtsa. Mpobnembl co cbossmm B paboTe KOHAEHCATOPOB, PE3NCTOPOB UK
MWKPOCXEM MOTYT BO3HUKHYTb CO BpemeHeMm. M3-3a chnoxkHocTu naat IC cheayet
NPOBOAMTb TONbKO Ha30Bble MPOBEPKM Ha MeCTe A/1A BbIABAEHMA Npobiembl, eCaun B
PYKOBOACTBE MO 0OCAYXKMBAHMIO HE YKa3aHbl AOMOAHUTENbHbIE Wark. [Mpn
YCTPaHEeHMN HEMCNPABHOCTEN NeYaTHOM naaThl ybeamTechk, YTO Bbl 3a3eMNEHDI
Haanealwmm obpasom, 4ToObl n3bexKaTb INEKTPOCTATUYECKNX PA3PAA0B, KOTOPbIE
MOTYT NOBPeAUTb NAaTy. He npunarante 4pe3mepHbIX YCUIMK K NaaTe BO BPEMS
ocmoTpa. CHavyana oCMOTpUTE AOCKY Ha npeameT odesmaHoro. Onpeaennte, eCctb
IV HAaNPAXKeHWe NMUTAHMA, BbIMONHNB NPOBEPKY CHETYMKA Ha BXOAHOM pasbeme
neyaTHOM NaaTbl. ECAM Ha NaaTe ecTb HanpAXeHne NUMTaHuA, NpoBepbTe
HanpAXeHMe Ha NoA403pPUTENbHOM BbIXOAHOM pa3bemMe NaaTbl, HTOObI oNpeaennThb,
He cBfi3aHa M npobaiema ¢ NaaTon MAKM ¢ caMon naaTomn. Ecam Heobxoammo
OTCOEAMHNTb HECKO/IbKO Pa3beMOB, 3anmLInTe, rae OHM A0MKHbI ObiTb
NOAKAOYEHbI, YUTOObI M3DeXKaTb HEMPaBMAbHOIO NoAKAYeHNA. N3berante
NOBpeXAEHMA PAa3beEMOB NPU UX OTKAKOYEHUM M MOBTOPHOM NOAKAOYEHMN. U,
HaKoHel, 0bpaTnUTeCh K PYKOBOACTBY MO 0OCNYXKMBAHMIO B KAYeCTBE PyKOBOACTBA
NPW yCTPaHEHWM HeNoNaA0K. Bbibepute ccbiNky 414 NOAYyYEHNA AONONHUTEIbHOM
MHGopMaLUmn.
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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.

Ha sTom ypoKe Bbl y3Han, 4TO:

B J/ekTpryeckre KOMNOHEHTbI BbIK YMEHbLLIEHb! B pasmepax, YTo No3BonaeT
MHTErpnMpoBaTb MHOTME KOMMOHEHTbI B TaK Ha3biBaeMble NeyvaTHble naaTbl. ITO
YMEHbLUEHME pa3mepa CHUKaeT aHepronoTpebneHne, 06 beMHbIM BEC M CTOMMOCTb
MOY.

B eMMC - 570 MHTerpasbHas neyaTHas naarta, KOTopas CeroAHA UCNo/b3yeTca BO
MHOrMx MY ana xpaHeHMA AaHHbIX, KOUTUYECKM BaXKHbIX ANA NPaBUAbHOM paboTbl
annaparTa.

B CyuiecTByeT HECKONBbKO TUMOB SHEPTOHE3aBMCMMOMN NamMATH, Takmx Kak eMMC, SSD,
ROM, EPROM, EEPROM u PLCC.

B YcrpoiicTsa ¢ yHMBepcanbHOM nocneosaTensHow wuHoi (USB) ncnonbsyiotea ans
nepenporpammmnpoBaHna M®OY 1 B HacToALee BpemMa ABNAKOTCA OTPACAEBbIM
CTaHAAPTOM, MpeAHa3HaYeHHbIM 414 CTaHA4APTU3aUMM MOAKNOUYEHNA MHOTUX
3/IEKTPOHHbIX YCTPOMCTB.

M B 6oblKnHCTBE CNyyaeB Bee neyaTHbIe NAaThl UMEKOT YETKYI0 MapKUPOBKY 418
pacrno3HaBaHWA Pa3bemoB, BbIBOLOB M KOMMOHEHTOB.

B Vcrparenue HencnpasHocTelt MeyaTHble NaaThl TPEBYIOT UCNONb30BaHMA
onpeaeneHHbIX MHCTPYMEHTOB, 1 cneayeT cobatoaatb Mepbl NPeaoCTOPOXKHOCTU Npu
obpalleHnmn c nnaTamu.
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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.

[ob6po norxkanoBaTb Ha YPOK 5, MoTopc. Ha 3Tom ypoKe Bam CHavyana
byaet npeactaBneH 0b30p ABuratenen. 3atem Bam oyayT
npeacTaBaeHbl OCHOBHbIE 3/1EKTPMUYECKME CXEMDbI, M30bOpaXKatoLime
HanNpPaXXeHne NUTaHNA U IMHUN NOTMYECKOro CUrHana. 3atem ANA
PA3/IMYHbIX CUTHAN0B ABUraTens byayT NnpeacTaBAEHbl HANPAXEHNA
Ha M3MepPUTENbHbIX NpMbopax, Nocae Yero cneayet MHPopmauma no
YCTPaHEHMIO HEMCNPABHOCTEMN.
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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.

[1Buratenn npeobpasytoT INEKTPUYECKYHO IHEPTUIO BO
BpallaTe/ibHY0, MEXAaHUYECKYO SHEepPrmto Yepes Baa M B OCHOBHOM
noAnaaaroT nod OAMH U3 ABYX TUMOB: ABUIAaTENN NepeMeHHOro nam
NOCTOAHHOIO TOKA. BONbLWNHCTBO ABUraTENEN, MCMO/Tb3YEMBbIX
cerogHa B MY, ABNAKOTCA NOCTOAHHBIMM, MOCKObKY ABUTATENb
nepemMeHHOro TOKa CO34aeT 3/1EKTPUYECKME MOMEXMU, KOTOPble
MOTryT NOBAMATbL Ha paboty MOY.

Mbl pacCMOTPUM HEKOTOpPbIE 13 Hanbonee pacnpPoCTPaHEHHbIX. Mbl
TaK)Ke ONuLLIEM ABUraTE/lb MEPEMEHHOIO TOKA, KOTOPbIM MCMONb3YET
NyAbCUPYOLLEE MOCTOAHHOE HaMnpAXKeHWe, N KaK NPOBepuTb 3TOT
TMN ABuraTens.
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o~ Stator — Permanent magnet

Commutator

Stator windings

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 the shaft.
Stepping motors are used when the speed of a mechanical unit has to be controlled precisely. Select the link for
additional information.

M®Y 1cnonb3ytoT pasanyHble BUAbI ABUraTen el MOCTOAHHOMO TOKa, KOTOPbIE OCHOBAaHbI Ha Tpebyemoi GyHKUMN,
KOTOPYIO OHWM A0XKHbI BbINOMHATE. TUAMYHbIN ABUraTelb MOCTOSHHOIO TOKa, BCTpedatowminca B8 MDY, cocTomT 13
YTrO/IbHbIX LLIETOK M KOMMYTaTOpa, KOTOPbIN NOA3eT NOCTOAHHOE HaNpPAXKEeHME Ha SKOPb, KOTOPbIN COCTOUT U3
0H6MOTOK BO3bYKAeHMSA. MoNAPHbIA 3GEKT NMOCTOAHHOIO MarHUTa, KOTOPbIN OKPYXKAET AKOPb, BbI3bIBAET
BpallleHWe AKops 1 Bana. ITN ABUraTe I MOTyT ObiTb CKOHCTPYMPOBAHbI TaK, YTOObI OHM BPALLLAZIMCh TONLKO B
OAHOM HanpaBAEHUWU, AW BbINN OAHOHANPABAEHHBIMW, UK BPALLAAMCH B IHOOOM HanpaBAEHUN, UK
[BYHaNpaBAeHHbIMM.

Npyrvm asuratenem, KOTopblii 06bIYHO MCNob3yeTcs B MDY, sBnseTcs Wwarosbiii ABMUrateb. TM ABUraTeNN
ABNAOTCA 3/IEKTPOMEXAHNYECKMMMN YCTPOMCTBAMM, KOTOPbIE NPE0BPa3yOT INEKTPUYECKME MMMY/bChI B
[UCKPETHbIE MeXaHUYeCKMe ABUKEHNA UM CTyneHW. VIMNYAbCbl HanpsaX)eHUa NOCTOAHHOTO TOKa,
NPUKNa[biBaeMble K NOBEPXHOCTM MarHUTHOMO POTOPa Yepes 0OMOTKM CTaTopa, NPou3BoAAT 3Tu Wwarn. OBMOTKK
CTaTopa COCTOAT M3 YepeayoLMxca CEBEPHOIO M HOXKHOIO MO/IHOCOB. Yem Bbilie YacToTa MMMY/bCOB, TeM bbicTpee
BpallleHne Bana. LLlarosble ABUraTenn MCNOAb3YHOTCS, KOraa HeobXoAnMMO TOYHO KOHTPOAMPOBATL CKOPOCTb
MexaHMWYecKoro y3na. BeibepuTe cCblKy A5 NOAYYEHUA AONOAHUTENBHOM MHPOPMALLMN.
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Wiring Diagram , outiard

HDD (OP) cooling
fan motor |

Fusing motor
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PC drum drive motor { w2 PJ0C-8A.Y LE PUid-1 u'—": TocKk

- LB PJd2-8 3

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.

Ha aton cxeme npeacraBneHbl 3fieMeHTbl ynpaBieHuda ans
Tpex pasnnyHbIX TUNOB ABUratenen. 3To NPMBOLAHOMN
asuraTtens 6apabaHHoro npusoga M2, npusogHown asuraTternb
dobto3epa M3 1 guraTternb oxna)garoLwlero BEHTUNATopa ans
YKECTKOro agucka.

80



Supply Voltages outiard
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Here are the different supply voltages for each of the motors.

All use 24Vdc and ground; however, the drum motor also
uses 5Vdc.

BOT pasnuyHbie Hanps>XeHUsa nNuTaHnsa Ons Kaxgoro n3a
asuratenen. Bce ncnonb3yoT 24 B NOCTOAHHOMO TOKa U
3eMI0; TEM HEe MeHee, bapabaHHbIN ABUraTenb Takke
ncnonb3yet 5 B nocr.
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Logic Signals — Cooling Fan Motor
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PC drum drive motor

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.

eThere 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.

HaumHaa c camoro NnpocToro Asuratesna, oxna)kAatowero BEHTUAATOPA, Mbl BUAMM, YTO
OH MmeeT 24 B NOCTOAHHOIO TOKA M 3a3eM/IeEHNE, KOTOPOe NOCTOAHHO NOAaeTcA Ha
Hero. EANHCTBEHHbIM TOTMYECKMM CUTHAIOM 3eCb ABNAETCA ObHapyxKeHme
HEeWCNPaBHOCTU UAKN CUTHAN BNIOKMPOBKK, KOTOPbIM MHPopMMpyeT MFPCB o Tom, 4TO
ABWUraTesib He BpaLlaeTca.

e EcTb ABMraTenu 6e3 nnHMin 0bHapy*KeHMA HEMCNPABHOCTEN, KOTOPbIe He
obecneunsatoT Bxoa obpaTtHo B MFPCB. CneoBaTenbHO, TONbKO BU3YaabHbIA OCMOTP
ABUraTena Nav KOMMNOHEHTA, KOTOPbIA MPUBOANTCA B ABMKEHME ABUTATENEM, MOXKET
onpeaennTb, NPOM30LLJIA N HEMCNPABHOCTb. DTOT BU3Yya/ibHbIM OCMOTP TaKKe
NPUMEHAETCA K APYITMM HEMCMPABHOCTAM, CBA3AHHbIM C KOMMOHEHTOM, KOTOPbIM
NPVBOANTCA B ABMKEHWNE ABUTATENEM.
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Logic Signals — Fusing Motor (REM Signg

HDD (OP) cooling [~
fan motor | — 512

Fusing motor :

LA PJ33-1

PC drum drive motor
LA Pydz-8

L

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.

[anee Mmbl paCCMOTPUM JIOTMYECKNE CUTHANbl ANA ABUraTenA
CIMAHUA. 30eCb Y HAaC eCTb ABa CUrHasia. CHavana BKAKOYaeTcA
curHan REM, ON mam OFF, 4ToDbl BKAOYUTL ABUraTENb.
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HDD (OP) cooling f
fan motor |

Fusing motor

PC drum drive motor i

GND
HOD Fan Wolor Lock
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Second, a LOCK signal that provides rotation
detection information back to the control board.

Bo-BTopbix, curHan LOCK, koTopbin npegoctasnsaeT
nHdopmaumo 06 obHapyxeHUn BpaLleHust obpaTHO
Ha nnaTy ynpasfeHus.
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Logic Signals — Drum Motor (REM Signal}

HDD (OP) cooling § I
fan motor | Pa7C
\ ABL> Beav>

I on * oczav )
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2 TR
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Fusing motor ‘

. = il
PC drum drive motor | w2 5JaC-5A-Y 18 PJ33-1
Pot L8 PJ42-8

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.

Tenepb NOCMOTPMM Ha ABuratenb npruBoaa bapabana lMK. 3ToT
ABuratens 6oaee CNOXKHbIN, YEM APYrMe, HO OCHOBbLIBAETCS Ha
MHGOPMALLMKN, KOTOPYIO Bbl BUAENN N3 NPeablAYLLINX ABUraTENEN.
OH umeeT 10T e REM, nmbo curian ON n OFF.
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It also has the same LOCK signal or rotation detection signal.



Logic Signals — Drum Motor (CLK Signal) outard
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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.

CurHan CLK obecneymBaeT CMrHan, KOTOPbIA CUHXPOHU3MPYET ABUTraTENb
C APYTMMM ABUraTENAMM ONA NOAAEPKAHNA NPABUIbHOM
CMHXPOHM3aUMK. B 3TOM c/lydae NpomncxoamT CUHXPOHM3aUmMA
n3obparkeHua c bapabaHom MK.
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HDD (OP) cooling |
fan motor

Fusing motor

PC drum drive motor ’

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.

HakoHel, Mbl 0bCyAMM CUrHan NPOTMB YACOBOM CTPEAKU WK
NPOTUB YacOBOM CTpeskn. ITOT ABuratens HapabaHa K cnerka
nepeBepHETCA B KOHLE LUMKAA KOMMPOBAHWMA, 4YTODbI MOMOYb
VYAANUTb TOHEP U 3arpAa3HeHna bBymarm mexay YNCTAWMM Ne3BUeEM
n bapabaHom K.
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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.
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Meter Voltages — 24VDC P outiard

/

PJTC

I AcBL> Bew> I

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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Meter Voltages — REM Signal outiard

3 N Ol =
PC drum drive motor  [Ti=57 %3s

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.

3aTtem npoBepbTe curHan REM mnnm ON n OFF. CHavana
nosepHuUTe WKany cyetdnka ao 20 B noct. OctaBbTe
oTpuuaTenbHbIN BbIBOA U3MEPUTENS Ha BbIBOAE 4 1
nepemMecTuTe nonoXxutensHbln BbiBog Ha PJ7A, BbiBog 2A.
N3mepuTtenb BHavane byget otobpaxkatb Makcumym 5 B
NOCTOAHHOIO TOKa, a 3aTeM MepPeKYNTCH Ha HyneBoe
HanpsXeHne rnpu BKNIOYEHUN aABUraTenst.
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Meter Voltages — LOCK Signal J outiard
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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.

Tenepb NnpoBepbTe cuUrHan 6:10KMPOBKN UK OBHapYyXeHnd
HeucnpaBHocTU. OCTaBbTe OTPULUATESNbHbIN BbIBOA HA
BbiBOAE 4 1 NOMEeCTUTE NONOXUTENbHbLIN BbIBOA Ha PJ7A,
BbiBOA 9A. CyeTumk nokaxeTt SVdc npu HopMarnbHbIX
yCrnoBusax akcnnyataunu. Ecnu gsuraTens He BpaulaeTcs,
Korga OH OOSMKEeH, Unn gsuratenb NpoaosKaeT BpaLlaTbeA
nocrie Toro, kak curHan REM Bo3BpalwiaeTca B COCTOAHME
BbIKJ1, nossutca kog HeucnpasHOCTU. [1pn 3TOM ycnosummn
namepsieMmoe HanpsikeHue byaet pasHo 0 BOSbT.
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Meter Voltages — CLK Signal outiard
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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.

YTO KacaeTcAa TaKTOBOro CMrHana uam Taktosoro curHana CLK, ecamy Bac HeT
ocumnnorpada, Bbl He CMOXKETe NPaBUIbHO MPOYMTATb STOT CUTHAA. ITOT
CUrHan npeactaBnaeT cobom Nynbcupyrollee NOCTOAHHOE HAaNPAXKEHWE, B
OCHOBHOM MPAMOYIrO/bHYIO BOJIHY. EC/1M Ball M3MepuUTeb YCTAHOB/EH Ha
MOCTOAHHbIN TOK, Bbl HE CMOXETE CYMUTbIBATb M3MEHEHNE COCTOAHMSA,
MOCKOJ/IbKY OHO NepeceKaeT Noporn Hy1eBoro HanpaxKeHua. Bol cmoxeTte
NPOYNTATb 3TOT cUrHaA, BbiIbpas 200 B nepemMeHHOro ToKa Ha CYETYMKE.
OZHaKO Bbl YBUAMUTE TONbKO Ha/IM4Me CUTHANA; Bbl HE CMOXKeTe NoATBEPLANTD,
4YTO OH paboTaeT NPaBMAbLHO.



Meter Voltages — CCW Signal outiard
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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.

HakoHel, ¢ nokasdaHuamm cyetynka 20B, Kak nokasaHo,
obpaTtute BHUMAHME, YTO CUrHan NnpPoTUB YacOBOM CTPENKN B
9TOM cryyae 6ygeTt octaBaTbCs BbICOKMM 40 TEX Mop, rnoka
aBuraTens BpawaeTcs. 3aTeM CUrHan nepekntovnTcs B
HMU3KOE COCTOSIHWE, Korga aBuraTesflb MEHAET HanpasreHne B
KOHLE LUMKNa KonmMpoBaHUS.
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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.

A Tenepb 3anyTaHHbIM MOTOP NEPEMEHHOIO ToKa. ATOT
asurarternb UCnosb3yeTcs rnasHbiM obpasom B obriactu ysna
nraBneHns NonoTHAa, a Takke B MecTax pacnosioXeHUs
OCHOBHOrO 1 BCcoMoraTtesnbHOro Hakonutens. Ha camom gene
OH UCnonb3yeT NysibCupytoLLee NOCTOAHHOE HarnpsXXeHne, HO
ero Heo6xo4MMO NPOBEPUTL C MOMOLLIbIO HACTPOWNKU
nepemMeHHOro HanpsXxeHns Ha Bawem npmnbope. PCB,
KOTOpas BbINOSIHAET 3Ty onepauuio, B JaHHOM criyyae,
SBNAETCA NnaTon ynpasreHus asuratenem nornosiHEHUS
TOHepa.
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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.

Y106bI NPOBEPUTL ITOT TUN ABUTATENA, Mbl AOJIKHbI AYMaTb O HEM
TaK, Kak Oy/ATo Ha Hero noAaeTca nepemeHHoe HanpaxeHue. MNMocne
BbIDOpa AMana3oHa NepeMeHHOro HanpPsaXKeHnsa NPUOBAN3NTENbHO
200 BONbT Mbl NOoAKAO4MM 06a NPOBOAA K pa3beMam ABuraTens Ha
PJ30, KOHTaKTbl 1 1 2. Kak 1 B 6ONbLWMHCTBE CAyYaeB, 3Ta NaaTta
CHab)KeHa HanpsaxKeHnem 24 B NOCTOAHHOIO TOKa M 3em/el. ITa
nnaTa TakXe cCHab»eHa curHanom REM, KoTopbln cooblwaeT naaTe o
nogave nybCUPYHOLLETO NOCTOSHHOIO TOKA Ha KOHKPETHbIM
nguratens. Mol He Byaem NOBTOPATb 3TU TUMbl CUTHANOB CHOBA, TakK
Kak OHM ByayT NPOBEPATLCA TaK *Ke, Kak Mbl PAaCCMaTPUBaAN paHee.
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No rotation

Extremely slow rotation when it is energized
Unusual noise

Binding

Backwards operation

Loose shaft

HeT BpaleHuna

YpesBblyallHO Mea/leHHOe BpaLleHue, Koraa OHO HaXOAMTCA
no4, HanpaXKeHnem

HeobblYHbIN Wym

nepennet

Onepauma B obpaTHOM HanpasaeHnn CBoboAHbIN Ban

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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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.

Ha aTom ypoKe Bbl y3Hanu, 4To:

B [suratens npeobpasyeT 3/1eKTPMUYECKYIO SHEPTUIO BO BPALLATE/IbHYI0, MEXaHUYECKYIO SHEPTUIO Yepes Basl, 1
YTO CyLLEeCTBYeT AiBa TMNa ABMraTenei: NOCTOAHHbIN 1 NepemMeHHbIN.

B MawmvHbl NCNONb3YIOT pasanyHbIe TUMbI ABKUraTesel NOCTOAHHOMO TOKa, KOTOPbIE OCHOBaHbI Ha GYHKLMM,
KoTopasa A0/KHA ObITb BbINOAHEHA. TakMe TUMbl BKAOYAOT OA4HOHANPaBAEHHbIe, ABYHANPaB/lEeHHbIe 1 Warosble
aBuratenu.

B LLarosbie asuraTeny NpeobpasyroT 3NEKTPUYECKME UMMY/IbChbl B AUCKPETHLIE MEXaHUYECKME ABUKEHNA 414
TOYHOrO yNpaBAeHUA CKOPOCTbIO MEXAHNYECKOro YCTPOMCTBA.

B Osvirateniv noaydyaoT CBOM HaNpsyKeHWa NuTaHna (B BO/IbLUMHCTBE CYYaes) v NOTMYECKUE CUTHANbI OT
MFPCB ana ynpasneHuns GyHKUMAMMN ABUTaTeNA, HANPUMEP, CUTHAbI BKAOUYEHUA / BbIK/HOYEHWUA. AHANOMMYHO,
ABUraTeNn TaKKe NoAatoT curHanbl Ha MFPCB, Takune Kak MHGopMauma 06 obHapyKeHUM BpaLLLeHWA.

B My/abTUMeTpbI MOTYT MCNOb30BaTLCA /18 NPOBEPKM Pa3NNYHbIX YPOBHEN BXOAA M BbIXOAa ABUraTens, YTobbi
onpeLennTb 10rM4eckoe COCTOAHWE CUIHANO0B YNPaBAEHNA ABUTraTeIeM.

B Mpwv noucke 1 ycTpaHeHUM HeMCNpaBHOCTEN ABUraTeNnel caelyeT UcKaTb onpeaeneHHble CUMMITOMbI,
Hanpumep, Takne Kak HeobblYHbIN WyMm, nepenneT u obpaTHana paboTa.
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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.

[obpo noxanosaTtb Ha Ypok 6, CuenneHnsa. Ha aTom ypoke
BaM cHadana 0yaet npegcrasneH 063o0p cuenneHnn. 3atem
BaM OyayT npeacTtaBneHbl OCHOBHbIE AJTIEKTPUYECKNE CXEMBI,
n3obpaxatrome HanpsHkeHne NUTaHus onsa aTux
KOMMNOHEHTOB. 3aTeM ByayT npefocTaBreHbl NoOKasaHUs
cyeTyuKa, a 3aTeM MHopMaumsi No YyCTpaHEHUIO
HencnpaBHOCTEMN.
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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.

My®Tbl - 3TO 3/1€KTPOMArHUTHbIE YCTPOMCTBA, KOTOpPbIE
MCNONb3YHOTCA ANA Nepeaadn NpMBoaa Ha POAMK UK Ban
HEe3aBMCMMO OT OCHOBHOIO MCTOYHMKA NpmuBoaa. MydTbl
NO3BONAKOT rMaBHOMY ABUraTENO HE3ABUCMMO NEpeMELLATb
pa3/inyHble 061acTn, He NpepbiBas PabOTYy CUCTEMbI TNABHOTO
npuBoaa. PasninyHble TUNbI CLUEnAeHns AOCTYMHbI.
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= Provided here is a component layout of a typical mechanical clutch assembly.

. Arbor
Solenoid, Pawl

PN
Sprocket %@
™~ Clutch wrap spring
\

TRy Ratchet wheel (notched)
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.

MexaHun4yeckoe cuenaeHne MHOrAa HasblBaoT NPYKMHHbBIM CLENeHMeM, KOTOPOe 4acTo
BCTpeyaeTca Ha bonee paHHUX MOAENAX KOMMPOB M akceccyapoB. CepaLem
MeXaHNYecKom MyPTbl ABAAETCA CTa/IbHAA OMpPaBKa B LIEHTPE, KOTopas BKAOYAET B cebs
NPYKMHY, KOTOpana ee oKpy»KaeT. [pyn 3aLenneHn C XpanoBbiM KONECOM CLEeNAeHNs
3alleNika NpuBeaEeT K TOMY, YTO BHYTPEHHAA NPYXMHA 0CBODOANTCA UM CHUMAETCA
BOKPYr onpasku. [JencTeme Npy»KMHbI 3aBUCUT OT TUMA MCNOAb3yeMon MydTbl.

C Tyro cKoNb3AWMMM CLENNEHMAMM NPYHRMHA 0CNabUT BOKPYT ONPaBKK, KOraa 3allenka
3auenntca. Koraa npyxuHa ocnabHeT, MexaHM4eckmin npusoa 6yaeT CHAT C POINKOB. B
CBODOOAHO CKONb3ALLMX MydTax NPy*KMHa ByaeT 3aTArMBaTLCA BOKPYr ONPaBKM Npu
3allenKmMBaHnM 3allenkn. Korga npy»KnHa 3aTArMBaeTcs, MeXaHMUYeckMini Npmneosq,
nepeaaeTca Ha POAMKM.
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= Provided here is a component layout of a typical electromagnetic clutch assembly.
Coil Coil
Armature
Rotor é
Clutch faces
Drive pulley
Plate spring
Clutch faces Clutch faces
/ f—
% =-
e Jl g
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.

INEKTPOMArHUTHbIE CLUEMNNEHNS, TAKXKE Ha3blBaeMble 3/1EKTPOMEXaHUYECKUMU
CUEenNeHNAMK, NPeaCcTaBAAOT COOOMN KaTeropuio CLENIeHM, KOTopble He BCTPeYanch Ha
6onee paHHUX MaLLMHAX, HO UCMOb3YHOTCA B OONbLIMHCTBE COBPEMEHHbIX BEPCUIA MALLNH.
3TOT TMN MYydTbl COCTOUT M3 KOMMNOHEHTOB KaK 3/1eKTPOMArHUTHON MydTbl, TaK U
NPYXUHHOM MydTbl, XOTA KOMMOHEHTbI U KOHLLEMLMM MOTYT HECKO/IbKO OTAMYaThbCA. C 3Tnm
TUMOM CLLENNEHNA SNEKTPOMArHUT, COCTOALLMNA U3 KaTYLWKKU, HAXOAMTCA NOA HanpAKEHUEM
M 06ecToueH. ITOT NPOLECC BAMAET Ha NAACTUHYATYIO NPYXKUHY B MydTe. Koraa obmoTKa
obecToyeHa, NN1aCTUHYATON NPYKMHE paspeLlaeTca pasaBuratb NOBEPXHOCTU CLENNEHUA U
TakMm 06pa3om oTcoeanHNATbL NPMBOA, OT Bana. Koraa KaTyllKa HaxoamMTea nos
HanpAXKeHMemM, MarHUTHoe noae conuKaeT Ase MydTbl, Nepesasan NPUBOA OT WKMBA K
Bany. BbibepuTte cCbiNKy AR NOAYyYEeHUA AONOAHUTENbHON NHPOPMALIUN.
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= CL1 with a supply voltage and a control signal.

Manual feed paper take-up clutch cL1
Wy

PJ2A

Manual feed paper take-up clutch CL1

PJ2A

I BL PJ2A-18 B NS4 -,
Manual feed paper take-up clutch cu1 [—= . Bl FusA-20 8L Cusa-1 J]oc2av

[2]CLT REM

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.

30eckb nokasaHa mydgta CL1 BMecTe ¢ Hanps>KeHnem
nutanusa 24 B noctoaHHOro Toka Ha PJ2A, KoHTakT 1B, u
REM, nnn ON u OFF, ynpasnstowum curHanom Ha PJ2A,
KOHTaKT 2B.
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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.

[MpoBepbTE HaNpPsXXeHUe NUTaHUA U CUTHaNbHOE HanpsXXeHne
Ha CL1 3a ogHy npoBepKy. Bo-nepBbiX, MOBEPHUTE LLKaSY
cyetymka Ha 200 B noct. Toka, Kak ykazaHO B 9TOM
cueHapwvn. Ecnv wynel Ha KoHTakTe 1 1 2 He ByaoyT uMeTb
pa3HocTu noteHuuanos nnn 0 B nocT. Toka, Noka KOHTaKT 2
He nepekniynTcsa Ha 3emnto. B 3TOT MOMEHT Ha MydTy
nogaeTca nutaHne, n 3aHadenme 24 B nocT. Toka OOMKHO
CUMTbIBATLCA NO BCEN MydoTeE.
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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.

DNeKTpPoMarHuTHana mydTa bosee HageKHa, Yem NpyRnHHas mydpta. OaHako,
Koraa TpebyeTca TexHMyYeckoe 0bCnyKnBaHMe, PEKOMEHAYETCS 3aMEHUTb
y3en cuenneHus. He nbiTalteck pazbupatb UAM YUCTUTL CLENNEHME, TaK KaK
3TO MOXET NPMBECTM K HEMOMPAaBMMOMY NMOBpeEXAEHMI0. Kpome Toro, He
CMa3blBalTe NOBEPXHOCTU CLIENNEHMA.

CMMNTOMbI HEMCNPABHOM 31EKTPOMArHUTHOM MyPTbl aHANOTNYHbI
CUMMOTOMaM MPYKMHHOM MyPTbl, TAKMM KaK NPOCKaNb3blBaHMe, KonebaHme u
LWYM. DT CUMNTOMbI 0ObIYHO CBA3AHbI C BHYTPEHHEM PXKABYMHOMN UK
rpAsblo.
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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.

= Atypical 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.

Ha aTom ypOKe Bbl y3Han, 4TO:

m Vicnonb3yemble cerogHsa MydTbl - 5TO 31EKTPOMarHUTHbIE YCTPOWCTBA, KOTOPble
MCNONb3YIOTCA ANA Nepefayn NpuBoLa Ha POSIUK UKW Bas HE33BMCUMO OT OCHOBHOIO
MCTOYHMKa NPUBOLA.

m KOrga 3N1eKTpoOMarHMTHaA KaTyLlKa HaxOAMUTCA MO HanpaXeHuem, cuaia
MarHMTHOro NONA NPUTATMBAET NOBEPXHOCTM CUENNEHMA BMECTe, YTOObI NepeaaTb
npuBoA Ha Ban. M HaobopoT, Koraa obecTouyeHo, NacTMHYaTanA NPYKMHA pa3aBuraeTt
NMOBEPXHOCTU cuenneHns, 4Tobbl 0OTCOeANHUTL NPMBOA OT BaNa.

® TunuyHaa mydTa UMeEeT IMHUIO YyNpaBAeHWA, OT KOTOPOW NaaTa ynpaBaeHuma
BK/IOYAET M BbIKAOYAET MyPTY, M IMHUIO NUTAHKUSA, KOTopaa obecneymBaeT 24 B
MNOCTOAHHOIO TOKa ANA MydTbl.

m 3ameHuTe cuenneHme B cbope, a He pasbupaliTe ero Npu NOMbITKE PEMOHTA.

m CMMNTOMbI HEMCNPABHOCTM 3NEKTPOMArHUTHbIX MydT aHaNOTMYHbI CUMNTOMaM
NPYXMHHOM MydTbl, TAaKMM KaK NPOCKaNb3blBaHWe, KonebaHue u Wym. ITn
CMMNTOMbI OBbIYHO CBA3AHbI C BHYTPEHHEN PXKABYMHOMN MU TPA3bIO.
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KONICA MINOLTA

ﬂ/ Course Summary

You have learned in this course:

That lootteselqroweer edappiEs arempethto MERDtaconeehhRdbddSrggotiated valsigt tbou
[Emsmedrthbiptace e cire hivoctymeo oéntetdise SCcampats rErdriblate D gicttrsuits, pemsvily, used
anklBise Yoo udarmeditnat #mersaenditferéot &y@eapdé DC motors, including unidirectional and

» Pilecienebmyeente LRlseHaRI B e BRI TAIPS WhishialSloRig M R R GR ggiees:
FBRSeDoLRSRiIRGTIEE SRS EHEARIRL SERTE GRS IR M PERS P RIS Mou also
feelthePReRmk AaMRR AN SAFA tuse two high-voltage units to supply power.

That RUIRARHHE RS URAMRSREIS Lviseaiith a5n sremiRanr mibfe i s @ drllecpr shaft
PaeRsmeenth am e ar e NG GoUraG:, WY gTaeetntraligAiaasERIFiBS R yrich the
RenHELRRAIIHE R G Sl TH RV R 20 SURRIGS BRI RLAPE VPR SRR P E A hat
E,arnggéhatm%h%%&%%gﬁ@& {ﬁsﬁﬂma, @é“j noise indicate a malfunctioning

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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