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PREFACE

This service manual contains basic information required for after-sales service of the laser
printer (hereinafter referred to as "this machine" or "the printer"). This information is vital to
the service technician to maintain the high printing quality and performance of the printer.

This service manual covers the HL-6050/6050D/6050DN printers.

This manual consists of the following chapters:

CHAPTER 1:

CHAPTER 2:

CHAPTER 3:

CHAPTER 4:

CHAPTER 5:

CHAPTER 6:

CHAPTER 7:

APPENDIX:

GENERAL
Features, specifications, etc.

INSTALLATION AND BASIC OPERATION
Installation conditions, Installation procedures, basic operation of the printer
etc.

THEORY OF OPERATION
Basic operation of the mechanical system, the electrical system and the
electrical circuits and their timing information.

DISASSEMBLY AND RE-ASSEMBLY
Procedures for disassembling and re-assembling the mechanical system.

PERIODIC MAINTENANCE
Periodical replacements parts, consumable parts, etc.

TROUBLESHOOTING
Reference values and adjustments, troubleshooting image defects,
troubleshooting malfunctions, etc.

SERVICE SUPPORT SOFTWARE
Professional menu mode and Service menu mode, etc.

Connection diagrams, PCB circuit diagrams, etc.

Information in this manual is subject to change due to improvement or redesign of the product.
All relevant information in such cases will be supplied in service information bulletins
(Technical Information).

A thorough understanding of this printer, based on information in this service manual and
service information bulletins, is required for maintaining its print quality performance and for
improving the practical ability to find the cause of problems.



TABLE OF CONTENTS

TABLE OF CONTENTS

REGULATION....... s s e s e rrmmsss s s s s s s s e s s smms s s s e e s e e e nmmnn s s nss s e e ennnnn viii
SAFETY INFORMATION...... .o errrrr e s s s e e s e s s s e e e e n e X
CHAPTER 1 GENERAL ...t s e s e s 1-1
1. FEATURES ... oot 1-1
2. OVERVIEW ..ottt ettt st asssss s ssssssssssnssnnssnnssnnsnnnes 1-3
3. SPECIFICATIONS ... .ot 1-4
I Tt B o 11 e PSR 1-4

R 30 U 0T o SRS 1-5
3.3  Electrical and MecChaniCal ............cooueiiiiiiiiiiiiie e 1-6
3.4 NEetwork (NC-BTO0H) ....ooriiie it r e e e e e s e e e e e e e s snnnaeeeeeeeeeennnnes 1-7
S T =T o= PP 1-8
3.5.1 FEEAADIE PAPET ..ottt e e e e e e e e — e e e e e e e nnraraeeaaann 1-8

3.5.2 Paper tray CapaACIty ..........cooiiiiiiiiiiiiie et e e e e e e e e e s e e eenaae 1-10

3.5.3  PrINEAEIIVEIY ..o 1-10

3.6 PrINtING AFCa . 1-11
3.7 Print Speeds with Various Settings............ccueiiiiiiiiiiiiii e 1-15
3.8 Toner Cartridge Weight Information ..............coooiiiiiiii e 1-16

4., SERIAL NO. DESCRIPTIONS.......cooiii 1-17
CHAPTER 2 INSTALLATION AND BASIC OPERATION.........cccccceeuu... 2-1
1. CONDITIONS REQUIRED FOR INSTALLATION .....ccoiiiiieee e 2-1
L B 011 o 10T o] o) YOO RRPRRIN 2-1

L2 = 01V 1 (o] a1 0 =T o PRSPPI 2-1

1.3 System Requirements for Brother Printer Solution for WINOWS® ..., 2-2

2. UNPACKING ..ottt ettt e e e e e e e e e e e e e eeaaaaans 2-3
3. INSTALL THE PRINTER ..ottt 2-4
G Tt B o |0 =T U 2-4
3.1.1 Install the drum Unit @SSEMDIY.......coouiiiiiii e 2-5

3.1.2 Load paper into the PAPEr trAY .........ccciiiiiiiiiiii et e e e e e e 2-6

313 PriNt @ teSt PAg ..o e e e e 2-7

3.1.4 Setting our language on the control Panel.............coceeiiiiiiiiiii e 2-7

4, CONTROL PANEL OPERATION ..ot 2-8
4.1 Data LED INAICAtIONS ......ueiiiiieiiiiiiiiie ettt e e e e e e e e e e e e e sneneeeeeeeeeeanns 2-8
4.2 Panel SWitches FUNCLONS ..o e e e e e 2-9
3 I €T3 o 10 (o] o RSP 2-9

3 N o o N @7 g ot =Y N o 10 1 o) o 2-9

4.2.3 RePriNt DULION ...ooiiiiiii e 2-10

424 + & -DUHON Lo e e e e e et e e e 2-14

S S T o o U 1 (o] o USSR 2-14

L3 T = 7= Tor Qo1 1 (o o PO 2-14

T I O N I 1= o] = TR R 2-14



HL-6050/6050D/6050DN SERVICE MANUAL

B A = - Tod (o o1 £ TSP 2-15

4.3.2  PriNter StAtUS MESSAGES. . .. uueeetieeiiiiittitteeeeaatttieteeeeaaaatbeeteeeeaaaaabbeeeeeaeaaaabnbaeeeaeaesansneneeens 2-15

4.4 How to Use the Control Pane@l............cocueiiiiiiiiiiiiee e 2-16
4.5 Control Panel Setting MENU ..........uuiiiiiiiiiiiieiie e e e e e e ar e e e e e e e e eanes 2-17
N A [ 1 (o] . =Y 1o o PO ERPT PR 2-18

45,2 PAPEI ittt e e e e et r e e e e e e e e e e e s 2-19

e B O 10 - 11 ORI 2-19

5.4 SEUUP . eiiiiiiiiiiiei ittt ettt — et a1t h e ettt at b e b £ b e b e b e bt e e e e bt b e pr e e e e e e eeeeas 2-20

N S = 11 141 o 11 TP ERR TP 2-21

4.5.6 Network (HL-B050DN ONIY) ...ooeiiiiiieiiiiieiiie ettt 2-25

A.5.7  INEEITACE ...eii ittt et e e et ae e nbree s 2-26

4.5.8 RESEEIMEBINU.....eiiiiiiiiiiiiieiite ettt e et e e et e ettt s st s st s e sttt e st st st st s e s e s e s e e s e b e st b e b enene e e e e eas 2-26

e B ST | e To [0 | (T TSRS 2-27
4.5.10 AbOUt emMUIALION MOUES .....ouiiiiiiiei it e e et e e e e e et e e e e e e e e saebeeeaeeeeeannebeeeas 2-28
4.5.11 List Of fACOrY SEINGS ..c.vviiiiieeieiictie e e e e e s e e e e e e st a e e e e e e e s snbaeaaae s 2-28

4.6 Other CONLrOl FEAIUIES .....coiiiiiie ittt e s nnaeeeas 2-32
0 Y (== o I 0 T Lo [ PO TP PPPPPPPPRI 2-32

5. NETWORK BOARD OPERATION ..ottt 2-33
5.1 Installing the Network BOAId ..........ccoooiiiiiiiiiiiiee et a e 2-33
B.2  FUNCHIONS. ...ttt ettt e e e e e ettt et e e e e e e s aaabb e et e e e e e e e e snnbbbaeeeaaeannnnes 2-35
B5.2.1  LED fUNCHONS ....eeiiiieiiiieeii ettt e e e e ettt e e e e e ettt e e e e e e snsbaeeeeaeeesansnneeeeaannes 2-35

5.2.2 Factory default SENG .......ciiiiiiiiiiiiiee et e e e e e a e e e e raa e e e e 2-35

6. PAPER TRAY INFORMATION (FOR EUROPE ONLY) ..cottiiiiiiiiiiiiieiiieiieeeeeeeeeeeee 2-36
CHAPTER 3 THEORY OF OPERATION ....covviiii e 3-1
1. ELECTRONICS ... e e e e e e e e e e aaans 3-1
R C1=T 1= = TN 2 o Tod Q1= = o S 3-1
1.2 Main PCB BIOCK DIQQIam .......cceieeiiiiiiiiiieeie e s s esiitieee e e e e e s ssiisee e e e e e e s snnntaeeeeeaessannnnnsneeees 3-2
HIOC T |V =] O PP ORI 3-3
TR 75 1 = O SO PR 3-3

TR T 1] SRR 3-4

1.3.3 IEEEL284 ...ttt e et et e e e bt e e e ettt e e e ataeanree s 3-4

1.3.4  NEtWOIrK INTEITACE ... ..eeiiiiiii et e e e s 3-5

TG TS = (O Y ORI 3-6

TR G T ! = 1] 1 OSSR 3-7

L.3.7  SDRAM ..ttt — e e e et —— e e et —e e et taeeea—ateeataaeeaantreeeateeanrreen 3-8

HC IR T @] o] (o] g F= T AN 1 OO T R PTPP 3-9

1.3.9  COMPACE FIASN ...t e e 3-10
IR 0 O I L P 3-10
R Tt I B = Y= A o | OO 3-11
0 T 2 o To 1o T= 0 7 SRS 3-11

IO TN T = T 1= 1 LSRR 3-11
IR 0 Vo =T 1 OSSR 3-12
G T S 1T a1~ | 1@ TSRS 3-13
1.3.06 POWET SUPPIY .oiieeiiitiiiit ettt e e e e et e et e e e s et e et e e e e s e aatb e et e e e e e e e ntbaaeeeeennrraees 3-13

R o T[] = = 1 2 RSP 3-14
ST 0111 Y U o] o] SRR 3-15
1.5.1 LOW-VOItage POWE SUPPIY ...ttt e et e e e e e e e e e e e e e anens 3-15

1.5.2 High-voltage POWET SUPPIY ... .ttt e e e e e et ee e e e e e e enees 3-16



TABLE OF CONTENTS

2. MECHANICS L. e e e e e 3-17
2.1  Overview of Printing MeChaniSM ...........coviiiiiiiiiiiiieeee e 3-17

N - o =T G I = 113 {1 SRS 3-18
2.2.1 PAPEE SUPPIY .eeeeeeeeeeeiiittee ettt ettt et e e e e et e e e e e e e e e et e e e e e e bb e et e e e e e e aatbneeeeeaan 3-18

2.2.2 Paper tray lift fUNCON ...... ..ot e e e e 3-18

2.2.3 Paper PartiCle reMOVET UNIt..........uiiiiieeeiiiiee ettt e et e e e st nnre e e neneee s 3-19

2.2.4 Paper FEQISIIAtION . .....ccuiiiiiiee e e ee ettt e e e e e ettt e e e e e e e ettt e e e e e s st b e et eaeeesaatbaareaeeeesatbraeaeaann 3-20

A S =T o 1T g = =T o! PP P PP PPPTOPUPPN 3-21

2.2.6 Duplex printing (HL-6050D/6050DN ONIY) .....eviiiiiiiiiiiiiiieae e e e eeeeeee e e 3-21

R BT =T o £ ST P PP PP PP PP PP PTPTPRPRPRPPPPPN 3-22
2.3.1 DOCUMENT COVEI SEINSON ...ciiiiiiiieieee ettt a e e e e e e e 3-22

2.3.2 FiXiNg SENSON PCB ASSY ..oiiiiiiiiiiiiiie ettt ettt e e e e a e e e e s st a e e e e e s satarraeaeaeean 3-22

2.3.3  PROO INTEITUPLET ..ottt e ettt e e e e et e e e e e e e e s nebbeeeesanens 3-23

2.3.4 Toner sensor PCB unit/ Toner LED PCB ASSY ......uoiiiiiiiiiiiiieee e 3-23

2.3.5 REIAY PCB UNIt.. ettt ettt e et e et e e e s nr e e e s areeen 3-24

2.3.6 PE/PO SENSOI PCB ASSY ..ottt ettt ettt et e e et e et e e nnaee s 3-24

2.3.7 DEV SENSOI ASSY o, 3-25

2.3.8 MP SENSOI PCB ASSY .o 3-25

2 S ¥ | o 4 I Lo T PPN 3-26
2.4.1 PhOtOSENSITIVE OIUM .. ..uiiiiiiie it e ettt e e e e ettt e e e e e s e et eeeeaeeeassntbaeeaeeeessnnsbsneeeaanne 3-26

P e 10 g T 1V ol 1T T o =T P PPPPUSPUSPN 3-26

2.4.3  TEANSTEE TOIBT ....eeii ittt et e e e e e et e e e e e e s abbbe e e e aanens 3-26

P S O =T o= PP RPP PRSP 3-26

2.5 TONEE CAtfiOgE ... uveeeeeiee ettt e ettt e e e e ettt e e e e e e e e e snbbeeeeeaae e s e snnbsbeeaeaeeaeannnrnneeas 3-27
2.5.1 TONEI EMPLY MOUE ... .eeeieiiiiie ittt ettt s et e e et e e sbb et e e e e et b e e e s anbe e e e snreeesannnenas 3-27

2.5.2 New toner deteCtion DOSS.......coiuiiiiiiiiie e 3-28

P2 S o 1 B o ol PR 3-29
PG T8 R O o F- 1 1 o T O PP PP UTPTTUOPRPPN 3-29

2.6.2 EXPOSUINE STAGE ... it 3-29

2.6.3 Pressure contact and release UNIL...........ccuviiiiieiiiiiiiee e 3-31

A A D 1Y (] o] Lo [P RPRPPTUOTSPPN 3-31

2.6.5  THANSTOI ..ottt e et e e e e e e e e e e e s a e e e e e e aanen 3-32

A G ST D (] o = =T [P PP UUPRRPN 3-32
CHAPTER 4 DISASSEMBLY AND RE-ASSEMBLY ....cccovviiiiiiiiiiis 4-1
1. SAFETY PRECAUTIONS ... ..ttt e e e e e e e e e aanas 4-1
2. DISASSEMBLY FLOW ...t 4-2
3. DISASSEMBLY PROCEDURE .....ccoiiiicie e 4-3
G 700 Y O o o PR 4-3
07 11 014 T o O PP 4-3
TR B =T o 1] A I -\ PSP PPSRRPPPR 4-4
B4 ACCESS COVEN ...eeeeeeieieteieteieieee et s 4-7
TS N = 1Yo 2 =T - T (o PSRRI 4-7
I T B ) G = To [N 1 ) USSR 4-8
3.7 REAI COVEI ASSY .ottt a e 4-12
3.8 TOP COVEI ASSY .ottt e e e e e e e e e e aan 4-13
e S 1o L= 00 = gl PRI 4-15

I O S o Lo 00 Y= gl PP OUPRRPR 4-16
3.11 MP Paper GUIAE 1 ASSY ...ttt e e e e e e e et e e e e e e s s e s aabe e e e e e e e e sannnnes 4-16



N oo o &

HL-6050/6050D/6050DN SERVICE MANUAL

3.12 Process Unit Cover ASSY / MP COVEN ASSY .....uuiiiiiiiiiee ittt 4-17
3.13 EXIt ROHEI UNIL ..ottt e e e e e s e s e e e e e e e s e nnnnbeaeeaeeeesnnnne 4-18
R T = 1 1 [ o USROS 4-20
3LL5 FIXING UL .ottt ettt e e sttt e e skt e e s abbe e e e s sabe e e e e sabae e e aae 4-21
3.16 Separation Roller ASSY / Feed ROIEr ASSY ......oeiiiiiiiiiiiiiiec e 4-32
.17 FEEA MP UNIE ..ttt ettt e et e e e s st e e e s sabe e e e e sabeeeeeaes 4-33
3.18 Fan MOtOr 80 ASSY ...ttt e et e e e e e e e 4-34
N R T (= S PP PU PP TOPPPPPPPPPN 4-35
3.20 ENQINE PCB...iiiii ettt b e e e e e e e 4-35
.21 MAINPCB ...ttt ettt e bt e e e st e e e b e e e s abb e e e e anre e e aae 4-36
.22 FAN 40 .ot e et e e e e e e e e e e s br e e e e abeeeeaae 4-36
Bi28 LV P S bbbt e ah e e e e e e e e a b e e e e abeeeeaae 4-37
3.24 PROLO INTEITUPLET ....eiiiitiiee ettt ettt e et e e e st e e e e sbre e e e snreeeenes 4-39
3.25 T1 Solenoid ASSY / MP SoIen0id ASSY ......cooiiiiiiiiiiiiiee et 4-39
3.26 CIUutch SPring SEPAratiNg .......cccoiurieeiiiiiie ittt et e et e et e e e sbr e e e e sbre e e e ssnbeeeeaas 4-41
3.27 Magnetic Clutch RegiSt /COIIAr 6 .......c.eeeiiiiiiiieiiiii e 4-41
R T < T |V = V1 T 1Y o) (o USSR 4-42
3.29 DeVEIOPEE CIULCI ..ceiiiiiiie e e e 4-43
3.30 DEVEIOP JOINT ..ttt ettt e ettt e e st et e e s abbe e e e e abbe e e e s anbeeeenae 4-43
3.31 INLErIOCK SW ASSY ..ottt e et e e e e e e 4-44
3.32 REIAY PCB L ASSY ...ttt ettt e st e e st e e et e e e e e e 4-44
3.33 DEV SENSON ASSY ...ttt ettt ettt et e e et e e s ab et e e e et e e e s e e e e e abaeeeean 4-45
3.34 TONEN LED PCB ASSY ...ttt ettt ettt e e e anneee s 4-45
3.35 Gear 18/48 ] Gear COllar.........ccoiuiiiiiiiiiie ittt e e 4-46
.30 GBAI 24 ... b e e b e e e e bt e e s e e e e e e e e aae 4-46
3.37 PIALE MOLOI ASSY ..ttt ettt e e st e e e st e e e e s et b e e e e s sabe e e e s nibaeee e e 4-47
3.38 DX SENSOIN PCB ...ttt e e 4-48
3.39 EjJection SOIEN0IT ASSY ......ooiiiiiiiiiei ittt 4-49
3.40 Size SW PCB ASSY [ Siz€ SW SPIING ..ccciiuiiiieiiiiieeiiiiee ettt et essineee e 4-50
3.41 Toner SENSOr PCB UNIt ........oiiiiiiiiiie ittt 4-51
342 HVPS PCB ASSY ..ttt e et e e e st b e e e s bt e e e e nnbeee e 4-51
343 REIAY PCB UNIL ...eiiiiiiiiiie ettt ettt e st e e et e e e 4-52
3.44 Regist Actuator Front / Regist Actuator Rear / Regist Actuator Spring.........cccoccvveeeenee 4-52
3.45 PE/PO SENSOI PCB ASSY ...ttt ittt ettt ettt e e e saneee s 4-53
346 Tray PE ACHUALON.......ouiiiiiiiiiiiteee it e e s e e e e e 4-54
O A ] = 2 (o] | = PO PP PP PPPPPPPPPN 4-56
O I e O o 11 (= U Lo | PO T PP PPPPPTPPPRN 4-56
3.49 MP-PE Sensor Actuator 1/ MP Sensor PCB ASSY ......cooiiiiiiiiiiiieee e 4-57

PACKING .ttt e e e e et bbb a e e e e e eenaaaa s 4-62

GUIDELINES FOR LEAD FREE SOLDER.......ccoiiiiiiiii e 4-63

2] o [ @ N I [ ]\ PSPPI 4-66

HARNESS ROUTING .....euiiiiiiii ittt e e e e e e s 4-71



TABLE OF CONTENTS

CHAPTER 5 PERIODIC MAINTENANCE.......cccoi e 5-1
1. CONSUMABLE PAR T S it e e e e e e e eaaas 5-1
S I 1 N o SRR USPSSTR 5-1

2 o 1= G OF= U T [ [P 5-4

2. PERIODICAL REPLACEMENT PARTS ...ttt 5-7
2.1 Replacing the FiXing UNIt..........ooiiiiiiiiiiiecccc e e e e e s e e e e e e e snnrnneees 5-8
2.2 Replacing the Paper FEeding Kit TIay .......ciicceiiiciiiieieie et e e e e e seiinreeee e e e e ennenees 5-12
2.3 Replacing the Paper Feeding Kit MP.........coiiiiiiiiiiiiiiiie et 5-16
2.4  Replacing the Laser UNit...........ccoiiiiiiiiiiiiiiicee et s st e e e e e e s rre e e e e e e e s s nnnnnnees 5-20

3. PERIODICAL CLEANING. ... ittt e e e et e e e e e e eaanas 5-26
3.1  Cleaning the Printer EXTEIION ..........ciiiiiiieeiiiiiee ettt ee e 5-26
3.2 Cleaning the COMONA WITE ........cccuuviiiiiie e ettt e e e e e e e e e e e s st ar e e e e e e e s s entnareeeaaeeeaaans 5-27

3.3  Cleaning the Scanner WINAOW ...........cuuiiiiiiiiiiiiiiee e 5-28
3.4 Cleaning the Electrical TErMINAIS ..........ccccuiiiiiiiee e e e 5-29

4., SERVICE INFORMATION ...ttt ettt e e e ean s 5-30
CHAPTER 6 TROUBLESHOOTING ..ottt 6-1
1. INTRODUGTION ...uiiiiiie et e et e et e e e et e e e et e e e e et e e e eaean s 6-1
00 R 1 11 7= L O 4 = o RO 6-1

1.2 Warnings for Maintenance WOTK ..........ccoiiiiiiiiiiiiie e 6-2

1.3 1dentify the ProbIEM . ... ... e s e e e e e e e e rbrar e e e e e e 6-3

2. OPERATOR CALLS & SERVICE CALLS ...t 6-4
2 R O 0 1=T - (o] g O 1 SRR 6-4

2.2 SEIVICE CallS ...ttt e e e e e e e e e e e eee s 6-7

3. PAPER PROBLEMS. ... ..o e e e e e e e e e e e eaaaas 6-11
3.1  Paper Loading Problems ... 6-11
B2 PAPEI JAIMS it a e aaa 6-13
3.2.1 Clearing JamMmMEd PAPET ......uueiiieeiiiiittieee e e e e eeear e e e e e e e e et r e e e e e s s st areeaaeesaaarbaeeaaeeeaaarraeees 6-14

3.2.2 CauSES & COUNEIMEASUIES ......ceiiiiiiiieeei e a e e e e e e e e e e 6-21

3.3 Paper Feeding Problems ... 6-22
SOFTWARE SETTING PROBLEMS ... oo 6-24
MALFUNCTIONS ..ot e e e e e e e e e e et e e e e e e e e e et e e e eranas 6-27

B. IMAGE DEFECTS L.ttt e et e e e et e e e eaanns 6-33
6.1 Image DefeCt EXAMPIES.......c.cc.uviiiiiiii e e e e e e 6-33
6.2 Troubleshooting IMage DEfECt..........uuiiiiiiiiiiiiie e 6-34
6.3 Location of Grounding CONACES ........ccccuiiiiiiiie e e e e e e e e e e e e e e seannes 6-52
B.3.1 PrOCESS UNIT ..eiiiiiiiiiiiiiiee ittt ettt e e et e e s bttt e e e abb e e e aabb e e e anbn e e e snbbeeenbneenans 6-52

6.3.2  Printer DOAY & PAPEr QY .......ociueiiiiiie ettt e e s e e e e 6-52

7. INCORRECT PRINTOUT ..ottt e et e e et s e e e et e e e e e e e e eannns 6-53
8. NETWORK PROBLEM......cuuiiiiiii et e et e a e e e e e eaan s 6-56
8.1 INStallation ProbIEm .........oouiiiiiiiiiie e 6-56
8.2 INtermittent ProDIEM ... ..ot e e e e e e e nne 6-57
8.3  TCP/IP TroubleShOOtNG......cccii ittt iee e e e e e e e e e e e s st e areeeeeeeeeaans 6-58
8.4  UNIX TroubleSNOOTING. ......uvtiieiiiiiie ittt e e 6-58

8.5 Windows NT/LAN Server (TCP/IP) TroubleShooting............cccciuiiieieeeiiiiiiiiieeee e 6-59

Vi



HL-6050/6050D/6050DN SERVICE MANUAL

8.6 Windows 95/98/Me (or later) Peer to Peer Print (LPR) Troubleshooting ...............c...... 6-59
8.7 Windows 95/98/Me Peer to Peer (HP JetAdmin Compatible Method) Troubleshooting ....... 6-60
8.8 Windows 95/98/Me/NT 4.0 Peer to Peer Print (NetBIOS) Troubleshooting.................. 6-60
8.9 Brother Internet Print (TCP/IP) TroublesShooting ........cccceveveeeiiiiiiiiieece e 6-60
8.10 Windows 95/98/Me/2000/XP IPP Troubleshooting............ocueeiiiiiieiiiiiiee e 6-61
8.11 Novell Netware TroubleShOOtING.......ccciiiiiiiiiiei e e e e e e s eaenes 6-62
8.12 AppleTalk TroubleSNOOLING .....ccoiiuiiiiiiiii e 6-63
8.13 DLC/LLC TroublesShOoting .........cuuiiiiiiiiiiiiiiiiiecc e r e e e e e e s nannes 6-63
8.14 Web Browser Troubleshooting (TCP/IP) ........cooiiiiiiiiiii et 6-63
CHAPTER 7 SERVICE SUPPORT SOFTWARE........ccoiiiiiii 7-1
1. ENTERING HIDDEN FUNCTION MENU MODES. ...t 7-1
2. PROFESSIONAL MENU MODE ....ccotiiiiiii et e e 7-2
2.1 Enabling and Disabling Professional Menu MOde. ...........cccceiiiiiiiieiniiieeieee e 7-2
VA ¥ g Tox (o] o T I o = PSR TPR 7-3
3. SERVICE MENU MODE......ccitiiiiiiiiii e e e e s 7-8
3.1 Entering the Service Menu MOAE .........cccuuiiiiiii i 7-8
3.2 FUNCLON TADIE .t e e e e e e e e e e e e s nn e e e e e e e s snnrntee s 7-8
4. OTHER HIDDEN FUNCTION MENUS ... 7-13
4.1 Hidden Function Menus Enabled by Pressing Switch(es) When Turning the Machine on ..
....................................................................................................................................... 7-13
4.2  Parts Life RESEt FUNCLON.........coiiieeiiiie e e e e e s e e e e e e e aaes 7-14
5. PRINT SETTINGS ...ttt e et e e et e e e et e e eeaenas 7-15
5.1  Printing out the Print SEHINGS .......coiiiiiiiiiii et a e e 7-15
5.2 CONLENES OVEIVIEW......uiiiiiiie ittt ettt e e e e e e ettt et e e e e e s sabbeaeeeeaaeseaannbsnaeeeaaaeaaanns 7-16
5.2 1 PAge L., 7-16
B.2.2 PAgE 2. 7-16
5.2.3 Page 3 (HL-B050DN ONIY) .....c.ovivieieeeeeeeieeeeeseseee e en st es st ee e enanen 7-17
6. HOW TO USE THE SELF-DIAGNOSTICS TOOLS .....cooiiiiiieiieiiieereei e 7-18
6.1 Troubleshooting for Printer WON't Print...........ooo e 7-18
O A B = To | [0 ] 1[0 J TR PPPPR 7-19
6.3 Printer INFOrMEALION ........ooiiiiiiiiiiie e e e e 7-21
7. NVRAM DEFAULT VALUE ... ..ot e et e e e e e e eannns 7-22
8. HOW TO REWRITE HL-6050/6050D/6050DN FLASH ROM.........cccovviiiiiiieeniennnnn, 7-23
9. NVRAM BACKUP ... e e e e e aaans 7-29
APPENDIX
1. MAIN PCB CIRCUIT DIAGRAM, HL-6050 (1/6).....cccevviiiiiiiiiiiiiiiiiiiiieiiieiiieieeeeeeeaee A-1
2. MAIN PCB CIRCUIT DIAGRAM, HL-6050 (2/6).......ccvuueiiiiiiiiiiiiiiiiiiiiiiieiieeieeeieeeaeen A-2
3. MAIN PCB CIRCUIT DIAGRAM, HL-6050 (3/6)......cctvveiiieeiiiiiiiiiiiiiiieiieiiieeieeeeeeeaeen A-3
4. MAIN PCB CIRCUIT DIAGRAM, HL-6050 (4/6)........uuuuvrruriumrinrriinnrinniinnnsnnnnnnnnnnnnnnes A-4
5. MAIN PCB CIRCUIT DIAGRAM, HL-6050 (5/6).......ccvvutiiieiiiiiiiiiiiiiiiiiiiiiieeiieeieeeaeen A-5
6. MAIN PCB CIRCUIT DIAGRAM, HL-6050 (6/6).......ccccuvvieeriiiiiiiiiiiiieiiiieiiieiieeeeeeaeen A-6
7. BLOCK DIAGRAM, HL-6050 .......iiiiiiiiiiiiiiie et e e aeenens A-7

Vii



TABLE OF CONTENTS

10.
11.
12.
13.
14.

LOW-VOLTAGE POWER SUPPLY PCB CIRCUIT DIAGRAM (100V), HL-6050 .... A-8
LOW-VOLTAGE POWER SUPPLY PCB CIRCUIT DIAGRAM (200V), HL-6050 .... A-9

HIGH-VOLTAGE POWER SUPPLY PCB CIRCUIT DIAGRAM, HL-6050 ............. A-10
ENGINE PCB CIRCUIT DIAGRAM, HL-6050 (1/2) ...ccceeiiiiiiiiiieieeeee e A-11
ENGINE PCB CIRCUIT DIAGRAM, HL-6050 (2/2) .....ccouiiiiiiiiiiieiiieiiiiieeeeeee e A-12
SETUP BY COUNTRY (PJIL FILE) ..ot A-13
HOW TO CALCULATE THE DRUM UNIT LIFE.......ccooi A-14

viii



HL-6050/6050D/6050DN SERVICE MANUAL

REGULATION

LASER SAFETY (110 - 120V MODEL ONLY)

This printer is certified as a Class | laser product under the US Department of Health and
Human Services (DHHS) Radiation Performance Standard according to the Radiation
Control for Health and Safety Act of 1968. This means that the printer does not produce
hazardous laser radiation.

Since radiation emitted inside the printer is completely confined within the protective
housing and external covers. the laser beam cannot escape form the machine during any
phase of user operation.

FDA REGULATIONS (110 - 120V MODEL ONLY)

The US Food and Drug Administration (FDA) has implemented regulations for laser
products manufactured on and after August 2, 1976. Compliance is mandatory for
products marketed in the United States. One of the following labels on the back of the
printer indicates compliance with the FDA regulations and must be attached to laser
products marketed in the United States.

The label for Japanese manufactured products

MANUFACTURED: K
BROTHER INDUSTRIES, LTD.

15-1, Naeshiro-cho, Mizuho-ku, Nagoya 467-8561,
Japan.

This product complies with FDA radiation performance
standards, 21 CFR Subchapter J.

The label for Chinese manufactured products

MANUFACTURED: C
BROTHER Corporation (Asia) Ltd.
Shenzen Buji Nan Ling Factory

Gold Garden Ind., Nan Ling Village, Buji, Rong Gang,
Shenzen, CHINA

This product complies with FDA radiation performance
standards, 21 CFR Subchapter J.

Caution
Use of controls, adjustments or performance of procedures other than those specified in
this manual may result in hazardous radiation exposure.



REGULATION

IEC 825 (220-240V MODEL ONLY)

This printer is a Class | laser product as defined in IEC 825 specifications. The label
shown below is attached in countries where required.

brother  MODEL HL-60
p— [pp—
AFAFEL A LASER D CLGSE 1
P ——

( G 0V-UN~SI/80H 4, TR E
BROTHER INDUSTRIES, LT0.  worwann

"

This printer has a laser diode which emits invisible laser radiation in the Laser Unit. The
Laser Unit should not be opened without disconnecting the two connectors connected with
the AC power supply and laser unit. Since the variable resistor in the laser unit is adjusted
in accordance with the standards, never touch it.

Caution
Use of controls, adjustments or performance of procedures other than those specified in
this manual may result in hazardous radiation exposure.

For Finland and Sweden
LUOKAN 1 LASERLAITE
KLASS 1 LASER APPARAT

Varoitus! Laitteen kayttdminen muulla kuin tasséa kayttbohjeessa mainitulla tavalla saattaa
altistaa kayttajan turvallisuusluokan 1 ylittavalle nakymattomalle lasersateilylle.

Varning — Om apparaten anvands p& annat satt an i denna Bruksanvisning specificerats,
kan anvandaren utséattas for osynlig laserstrélning, som overskrider gransen for laserklass
1.
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SAFETY INFORMATION

CAUTION FOR LASER PRODUCT (WARNHINWEIS FUR LASER DRUCKER)

CAUTION:  When the machine during servicing is operated with the cover open, the
regulations of VBG 93 and the performance instructions for VBG 93 are
valid.

CAUTION: In case of any trouble with the laser unit, replace the laser unit itself. To
prevent direct exposure to the laser beam, do not try to open the enclosure
of the laser unit.

ACHTUNG: Im Falle von Stérungen der Lasereinheit mul3 diese ersetzt werden. Das
Gehause der Lasereinheit darf nicht ge6ffnet werden, da sonst
Laserstrahlen austreten kénnen.

<Location of the laser beam window>

ADDITIONAL INFORMATION

When servicing the optical system of the printer, be careful not to place a screwdriver or
other reflective object in the path of the laser beam. Be sure to take off any personal
accessories such as watches and rings before working on the printer. A reflected beam,
though invisible, can permanently damage the eyes.

Since the beam is invisible, the following caution label is attached on the laser unit.

(4 \

GEFAHR \ummﬁmmﬁmm'mu
DANGER 1“..,.. PRODUT LASER DE CLARSE 3. 5.
VARNING mmmm&mm:-muumm

| BU OPENING

ATTENTIE |g@sm b NG EN OM )
FARE |mWn‘ﬂﬁm

| 1EMISION DE RATIACION LA
iPELIGRO! o m“ a5
VARO|Tus:ﬂ'F"‘
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SAFETY INFORMATION

DEFINITIONS OF WARNINGS, CAUTIONS AND NOTES
The following conventions are used in this service manual:

AWARNING

Indicates warnings that must be observed to prevent possible personal injury.

@ cauTion:

Indicates cautions that must be observed to service the printer properly or prevent
damage to the printer.

NOTE:
Indicates notes and useful tips to remember when servicing the printer.

**Listed below are the various kinds of “WARNING” messages included in this manual.

AWARNING

Always turn off the power switch and unplug the power cord from the power outlet
before accessing any parts inside the printer.

AWARNING

Some parts inside the printer are extremely hot immediately after the printer is
used. When opening the front cover or rear cover to access any parts inside the
printer, never touch the shaded parts shown in the following figures.

If you analyze malfunctions with the power plug inserted into the power outlet,
special caution should be exercised even if the power switch is OFF because it is a
single pole switch.
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CHAPTER 1 GENERAL

1. FEATURES

This printer has the following features;

High Resolution and Fast Print Speed

True 1200 X 1200 dots per inch (dpi), 600 x 600 dots per inch (dpi) and 300 x 300 dots per
inch (dpi) for graphics with microfine toner and up to 24 pages per minute (ppm) print speed
(when printing on A4 size paper), 25 pages per minute (ppm) print speed (when printing on
Letter size paper) and 11 pages per minute (ppm) print speed (when printing using duplex
unit).

Versatile Paper Handling

The printer loads paper automatically from the paper tray. The paper tray (standard/ optional
lower tray) can hold A4, letter, B5 (ISO), A5, A6, B6 (ISO), A6, Executive and Legal sizes of
paper. A4, letter and legal sizes of paper can be held when automatic duplex print. You can
use a variety of types and sizes of paper when printing from multi-purpose tray. (Width: 69.8 to
220 mm (2.75 to 8.66 in.), Length: 116 to 406.4 mm (4.57 to 16 in.)

Front Operation
Basic operation of the printer can be controlled from the control panel.

Enhanced Printing Performance and User-Friendly Operation for Windows®

The dedicated printer driver for Microsoft® Windows® 95/98/Me, Windows® NT 4.0 and
Windows® 2000/XP are available on the CD-ROM supplied with your printer. You can easily
install them into your Windows® system using our installer program. The driver supports our
unique compression mode to enhance printing speed in Windows® applications and allows
you to choose various printer settings including toner save mode, custom paper size, sleep
mode, gray scale adjustment, resolution, water mark and many layout functions. You can
easily setup these print options through the Printer Setup Menu.

Printer Status Monitor with Bi-directional Parallel Interface

The printer driver can monitor the status of your printer using bi-directional parallel
communications. |IEEE-1284 bi-directional parallel printer cable is recommended.

The printer status monitor program can show the current status of your printer. When printing,
the animated dialog box appears on your computer screen to show the current printing
process. If an error occurs, a dialog box will appear to let you know what to correct. If you
have turned on the interactive Help (Windows® 95/98 only) you can get visual guidance on
your PC screen on the actions in the event of certain printer errors.

Quick Print Setup

The Quick Print Setup is a convenient utility to allow you to make changes to frequently used
driver settings easily without having to open the printer properties selection box every time. It
is launched automatically when this printer driver is selected. You can change the settings by
clicking on the icon with the right mouse button.

Enhanced Memory Management

The printer provides its own data compression technology in its printer hardware and the
supplied printer driver software, which can automatically compress graphic data and font data
efficiently into the printer's memory. You can avoid memory errors and print most full-page
1200 dpi graphic and text data, including large fonts, with the standard printer memory.
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CHAPTER 1 GENERAL

USB Interface (for Windows® 98/Me/2000/XP, iMac and Power Macintosh)

The printer can be connected using the Universal Serial Bus (USB) interface to a PC or
Macintosh, which has a USB interface. Drivers that allow you to use the USB port are
provided on the CD-ROM supplied with the printer.

Popular Printer Emulation Support

These printers support the following printer emulation modes;

HP LaserJet (PCL6), PostScript® Level 3 language emulation (Brother BR-Script Level 3),
Epson FX-850 and IBM Proprinter XL.

When you use DOS application software or Windows® version 3.0 or earlier, you can use any
of these emulations to operate the HL-6050/6050D/6050DN printers. The printers also
support auto-emulation switching between HP, Brother BR-Script 3 and Epson or HP, BR-
Script 3 and IBM. If you want to set the printer emulation, you can do it using the Remote
Printer Console Program.

High Resolution Control

High Resolution Control (HRC) technology provides clear and crisp printouts. Use this
function to get smooth text print quality.

Environment-Friendly

<Economy Printing Mode>
This feature will cut your printing cost by saving toner. It is useful for obtaining draft copies for
proof-reading.

<Sleep Mode (Power Save Mode)>

Sleep mode automatically reduces power consumption when the printer is not in use for a
certain period of time. The printer consumes less than 10W (HL-6050DN) / 8W (HL-6050 and
HL-6050D) when in sleep mode.

<Low Running Cost>

Since the toner cartridge is separate from the drum unit, you need to replace only the toner
cartridge after printing around 7,500 pages at 5% coverage for A4 paper for the standard
cartridge, which is both cost effective and ecologically friendly.

Bar Code Print
The printer can print the following 11 types of bar codes;

. Code 39 . US-PostNet . EAN-8

. Code 128 . ISBN . EAN-13
. Interleaved 2 of 5 . UPC-A . EAN-128
. Codabar . UPC-E

Network Feature (for HL-6050DN only)

The Brother printer has built in multi protocol network capability as standard. This allows
multiple host computers to share the printer on a 10/100Mbit Ethernet network. Any users can
print their jobs as if the printer was directly connected to their computer. Users on Windows®
95/98/Me, Windows® NT, Windows® 2000/XP, UNIX, Novell, Apple Macintosh, LAN server
and OS/2 Warp server computer simultaneously can access this printer. For further
information, see the Network User’s Guide supplied with the printer.

1-2
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2. OVERVIEW

<Front View>

Support Flap

Control Panel Face down output tray

Front Cover

Front Cover
Release Button

MP Tray
Support Flap

Paper Tray

Fig. 1-1

<Rear View>

(HL-6050DN)
Network Test Button

Compact Flash Card

| ™. (HL-6050DN)
Network LED
(Light-emitting Diode)

Face-up
Outlput Tray

(HL-6050DN)

Face-up Output 10/100Base-TX Port

Tray Support
Side Cover

Parallel Interface

Connector AC Power Power Switch

Connector
USB Interface
Connector

*The printer illustration is based on HL-6050DN.
Fig. 1-2
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CHAPTER 1 GENERAL

3. SPECIFICATIONS

31 Printing
Print method Electrophotography by semiconductor laser-beam scanning
Laser Wavelength: 780 nm
Pulse duration 20 ns
Output: 10mW max
Resolution 1200dpi (for Windows® 95/98/Me, WindowsNT® 4.0, Windows®
2000/XP, and Mac OS, Linux)
600 dpi  (for Windows® 95/98/Me, WindowsNT® 4.0, Windows®
2000/XP, DOS and Mac OS, Linux)
300 dpi (for Windows® 95/98/Me, WindowsNT® 4.0, Windows®
2000/XP, and Mac OS, Linux)
Print quality Normal printing mode
Economy printing mode (Toner save mode)
Print speed Normal: Up to 24 pages/minute (A4)
UP to 25 pages/minute (Letter-size paper)
(when loading A4 or Letter-size paper from the standard paper tray.)
Duplex printing:  Up to 11 pages/minute*
(when printing from duplex unit.)
Warm-up Max. 20 seconds at 23°C (73.4°F)
First print Max. 11 seconds
(A4 or letter size using face-down printing from tray)
Consumables <Toner cartridge>
Life expectancy: 7,500 pages / cartridge
* when printing A4 or Letter-size paper at 5% print coverage.
Shelf life: 2 years (6 months after opening)
<Drum unit>
Life expectancy: 30,000 pages / drum unit (1 page/ job)
* when printing A4 or Letter-size paper at 5% print coverage.
Shelf life: 2 years
The shelf life is guaranteed under the normal condition as below;
(Temperature)
Normal condition: 0 to 40°C
*Storage condition at the temperature of 40 to 50°C: Up to 5 days
*Storage condition at the temperature of —20 to 0°C: Up to 5 days
(Humidity)
Normal condition: 35 to 85%
*Storage condition at the humidity of 85 to 95%: Up to 5 days
*Storage condition at the humidity of 10 to 35%: Up to 5 days
*NOTE:

Print speed varies depending on the paper size or media type. For details, refer to 3.7 ‘PRINT
SPEEDS WITH VARIOUS SETTINGS'.
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3.2

Functions

CPU

Emulation

Printer driver

Interface

Memory

Control Panel

Diagnostics

Storage device

*NOTE:

HL-6050/6050D/6050DN SERVICE MANUAL

Fujitsu SPARCIlite 200MHz

Brother Printing Solution for Windows®
Automatic emulation selection among HP LaserJet (PCL level 6),
Brother BR-Script Level 3, EPSON FX-850 or IBM Proprinter XL

<PCL Driver>

Windows® 95/98/Me, Windows® NT 4.0, Windows® 2000/XP driver,
supporting Brother Native Compression mode

<PS Driver>

PPD file driver for Windows® 95/98/Me, Windows NT® 4.0, Windows®
2000/XP driver and Macintosh driver

<Others>

iMac, Power Macintosh with USB printer driver

Optional Macintosh driver available for System 6.0.7 or higher

IEEE 1284 Parallel
Hi-Speed USB 2.0
10/100 BaseTX Ethernet network interface (HL-6050DN)

32 Mbytes
Expandable up to 160 Mbytes by installing an industry standard
DIMM*

Display LCD: 1 line, 16 digits, 3 colors
LED: 1LED
Buttons . 7 buttons:
Go, Job Cancel, Reprint, Set, Back and 2 scroll buttons

Self-diagnostic program

CompactFlash Card

The DIMM must have the following specifications;

Type:
Access time:
Capacity:
Height:
Output:

100 pin

60 nsec - 80 nsec

16, 32, 64, 128 Mbyte

35.0 mm (1.38 inches) or less

32 bit or 36 bit (independent of parity)
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3.3

Electrical and Mechanical

Power source U.S.A. and Canada:  AC 100 to 120V, 50 Hz/60 Hz
Europe and Australia: AC 220 to 240V, 50 Hz/60 Hz

Power consumption Printing (average): 600 W or less at 25°C (77°F)
Standing by: 90 W or less at 25°C (77°F)
Sleep*: 10 W or less (For HL-6050DN), 8 W or less
(For HL-6050 and HL-6050D)
OFF 2 W orless

(The only way to achieve 0 W power
consumption is to unplug the power cord from
the AC outlet/ socket.)

Sound power level Printing: LWAd = 6.4 Bell (A)
Standby LWAd = 4.9 Bell (A)
Temperature Operating: 10 to 32.5°C (50 to 90.5°F)
Storage: 0 to 35°C (32 to 95°F)
Humidity Operating: 20 to 80% (without condensation)
Storage: 10 to 80% (without condensation)
Dimensions 392 x 425 x 310 mm
(W xDxH) (15.4 x 16.7 x 12.2 inches)
Weight Approx. 20.8 kg (45.8 Ib.) including Drum Unit and Toner Cartridge.
*NOTE:

e The power consumption figure quoted for sleep mode is when the fan has stopped.
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HL-6050/6050D/6050DN SERVICE MANUAL

Network (NC-6100H)

Type / Speed 10/100 Base TX Ethernet
Automatic negotiation

Protocols TCP/IP (ARP, RARP, BOOTP, DHCP, APIPA [Auto IP],
WINS/NetBIOS, DNS, LPR/LPD, Raw Port/Port9100, POP3/SMTP,
SMB Print, IPP, FTP, Simple Network Configuration Capabilities of
Apple® Mac OS® X, SSDP, TELNET, SNMP, HTTP, TFTP), Netware
IPX/SPX, Appletalk, DLC/LLC, NetBEUI

Management e BRAdmin Professional
e Web BRAdmIN

e Web Based Management

Firmware update Flash ROM based for Network module
e Can be upgraded using TFTP
e Can be upgraded using IPX/SPX
e Easy upgrade using Brother BRAdmin utility

Supplied software e BRAdmIn Professional management utility (for Windows® 95/98/Me
Windows®NT 4.0/Windows® 2000/XP)
e Port driver for Windows® 95/98/Me, Windows®NT 4.0/Windows®
2000/XP
LPR port driver (for Windows® 95/98/Me, Windows®NT 4.0 only)
NetBIOS port driver
SMTP port driver
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3.5 Paper
3.5.1 Feedable paper
(1) Papertype

Paper tra Multi- Obtional Automatic | Select the paper
Paper type b y purpose P Duplex type from the
(standard) lower tray DT ) .
tray printing printer driver
Plain paper
60 g/m? to 105 g/m? O O O (@) Plain paper
(16 to 28 Ib)
Recycled paper
(0] 0] @] @) Recycled paper
(16 to 28 Ib)
Bond paper
R hp § 60 © © ©
ouzg paper -~ 2 (16 to 28 (16 to 43 (16 to 28 Bond paper
g/m°to 161 g/m
Ib) Ib) Ib)
(16 to 43 Ib)
Thick paper ]
2 o Thick paper or
105 g/m” 10 161 Thicker paper
g/m* (28 to 43 Ib)
o (0] O
Upto 10 Up to 10 Up to 10 :
Transparency sheets sheets sheets Transparencies
A4 or Letter | Ad or Letter | A4 or Letter
0]
Label Only A4 or Thicker paper
Letter size
Envelopes
Envelope 0] ,
Envelopes - Thin
Thick paper or
Card © Thicker paper
Thin paper
60 g/m? or less o) o) 0 Thin paper
(16 1b or less)
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(2) Paper size

HL-6050/6050D/6050DN SERVICE MANUAL

Paper Tray Multi-purpose | Optional lower Alétsgl]s;c
(Standard) tray tray printing
A4, Letter, Legal, B5 | Width: A4, Letter, A4, Letter,
(ISO), A5, B6 (ISO), | 69.9t0 215.9 Legal, B5 (1ISO), | Legal
A6, Executive, Folio | mm A5, B6 (1SO),
(2.75t08.5in.) | Executive, Folio
Paper size
Length:
116 to 406.4
mm
(4.57 to 16 in.)
(3) Other paper specifications
<Paper tray>
Cut sheet
Basis weight 60 to 105 g/m* (16 to 28 Ib.)
Caliper 0.08 t0 0.13 mm (0.003 to 0.005 in.)
Moisture content 4% to 6% by weight
<Multi-purpose tray>
Cut sheet Envelope

Basis weight

60 to 161 g/m? (16 to 43 Ib.)

75 to 90 g/m? (20 to 24 Ib.)
single thickness

Caliper 0.08 to 0.2 mm (0.003 to 0.008 in.) [ 0.084 to 0.14 mm (0.003 to 0.005 in.)
single thickness

Moisture 4% to 6% by weight 4% to 6% by weight

content

(4) Recommended paper

Europe USA
Plain paper Xerox Premier 80 g/m2 Xerox 4200DP 20 Ib
Recycled paper Xerox Recycled Supreme 80 g/m’
Transparency 3M CG3300 3M CG 3300
Label Avery laser label L7163 Avery laser label #5160

€@ cauTion:

When you are choosing print media, be sure to follow the information given below to prevent
any paper jams, print quality problems or printer damage;

e |tis recommended to use long-grained paper for the best print quality. If short-grained
paper is being used, it might be the cause of paper jams.

e Use neutral paper. Do not use acid paper to avoid any damage to the drum unit.
e Avoid using coated paper such as vinyl coated paper.
e Avoid using preprinted or highly textured paper.
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3.5.2

e |tis recommended to use labels or transparencies which are designed for use in laser

printers.

e Avoid feeding labels with the carrier sheet exposed, or the printer will be damaged.
o Before loading paper with holes such as organizer sheets, be sure to fan the stack well.
e Do not use organizer sheets that are stuck together. The glue that is used might caused

damaged to the printer.

e When printing on the back of pre-printed paper, if the paper is curled, be sure to straighten

the paper as much as possible.

o Different types of paper should not be loaded at the same time in the paper tray to avoid

any paper jams or misfeeds.

Paper tray capacity

Paper Tray Multi-purpose ,
(Standard) tray Optional lower tray
Paper | 500 sheets 100 shezets 500 sheets
Capacity | (80 g/m?or201b) | (80 9/m7or201b) | (80 g/m?or 20 Ib)

3.5.3 Print delivery

(1) Face down output tray

capacity: Maximum 250 sheets (80 g/m?)
face down only

(2) Face up output tray

capacity: Maximum 50 sheets (80 g/m?)
face up only
NOTE:
Face-down: Delivery with the printed face of the paper downwards.
Face-up: Delivery with the printed face of the paper upwards.

(3) You must use the face-up output tray for certain print media. We recommend that you
use face-up printing when you print on transparencies.

Media type Paper output
Face down Face up

Plain paper O O]
Recycled paper o o
Bond paper O 0]
Thick paper o O
Transparency O 0]
Labels o
Envelope 0]
Card stock o
Thin paper 0] 0]
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3.6 Printable Area
3.6.1 PCL5e/EPSON/IBM emulation

When using PCL emulation, the edges of the paper that cannot be printed on are shown
below.

Physical page

Printable area
Logical page

Physical page length
Maximum logical page length

Distance from edge of physical page to
edge of logical page

NOTE:

“Logical page” shows the printable area for a PCL driver.

“Printable area” shows mechanical printable area of the machine.

Therefore, the machine can only print within the shaded area when you use a PCL driver.
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The table below shows the printable areas when printing on Portrait for each paper size.

Size A B C D E F G
215.9 mm 279.4 mm 203.2 mm 279.4 mm 6.35 mm 4.2 mm
Letter 8.5” 11.0" 8.0" 11.0" 0.25" Omm | 0.16”
(2,550 dots) (3,300 dots) | (2,400 dots) | (3,300 dots) | (75 dots) (50 dots)
215.9 mm 355.6 mm 203.2 mm 355.6 mm 4.2 mm
Legal 8.5” 14.0” 8.0" 14.0" N Omm | 0.16”
(2,550 dots) (4,200 dots) | (2,400 dots) | (4,200 dots) (50 dots)
215.9 mm 330.2mm 203.2 mm 330.2mm 4.2 mm
Folio 8.5” 13.0" 8.0" 13.0" N Omm | 0.16”
(2,550 dots) (3,900 dots) | (2,400 dots) | (3,900 dots) (50 dots)
184.15 mm 266.7 mm 175.7 mm 266.7 mm 6.35 mm 4.2 mm
Executive 7.25” 10.5” 6.92" 10.5” 0.25" Omm | 0.16”
(2,175 dots) (3,150 dots) | (2,025 dots) | (3,150 dots) | (75 dots) (50 dots)
210.0 mm 297.0 mm 198.0 mm 297.0 mm 6.01 mm 4.2 mm
A4 8.27" 11.69" 7.79" 11.69” 0.24” Omm | 0.16"
(2,480 dots) (3,507 dots) | (2,338 dots) | (3,507 dots) | (71 dots) (50 dots)
148.5 mm 210.0 mm 136.5 mm 210.0 mm 4.2 mm
A5 5.85" 8.27" 5.37” 8.27" N Omm | 0.16”
(1,754 dots) (2,480 dots) | (1,612 dots) | (2,480 dots) (50 dots)
105.0 mm 148.5 mm 93.0 mm 148.5 mm 4.2 mm
A6 413" 5.85” 3.66" 5.85" N Omm | 0.16"
(1,240 dots) (1,754 dots) | (1,098 dots) | (1,754 dots) (50 dots)
182.0 mm 257.0 mm 170.0 mm 257.0 mm 4.2 mm
B 5 (JIS) 7.17 10.117 6.69” 10.11" N Omm | 0.16"
(2,130 dots) (3,033 dots) | (2,007 dots) | (3,033 dots) (50 dots)
176.0 mm 250.0 mm 164.0 mm 250.0 mm 4.2 mm
B 5 (ISO) 6.93" 9.84” 6.46" 9.84" N Omm | 0.16"
(2,078 dots) (2,952 dots) | (1,936 dots) | (2,952 dots) (50 dots)
125.0 mm 176.0 mm 164.0 mm 176.0 mm 4.2 mm
B6 4,927 6.93" 4.44” 6.93" N Omm | 0.16”
(1,476 dots) (2,078 dots) | (1,334 dots) | (2.078 dots) (50 dots)
104.78 mm 241.3 mm 92.11 mm 241.3 mm 6.35 mm 4.2 mm
COM10 4,125 9.5” 3.63" 9.5” 0.25" Omm | 0.16”
(1,237 dots) (2,850 dots) | (1,087 dots) | (2,850 dots) | (75 dots) (50 dots)
98.43 mm 190.5 mm 85.7 mm 190.5 mm 4.2 mm
MONARCH 3.875" 7.5" 3.37” 7.5” N Omm | 0.16”
(1,162 dots) (2,250 dots) | (1,012 dots) | (2,250 dots) (50 dots)
162.0 mm 229.0 mm 150.0 mm 229.0 mm 6.01 mm 4.2 mm
C5 6.38" 9.01” 5.9” 9.01” 0.24” Omm | 0.16”
(1,913 dots) (2,704 dots) | (1,771 dots) | (2,704 dots) | (71 dots) (50 dots)
110.0 mm 220.0 mm 98.0 mm 220.0 mm 4.2 mm
DL 4.33” 8.66" 3.86" 8.66" N Omm | 0.16"
(1,299 dots) (2,598 dots) | (1,157 dots) | (2,598 dots) (50 dots)
DL L 220.0 mm 110.0 mm 207.4 mm 110.0 mm 6.27 mm 6.27 mm
8.66" 4.33" 8.17" 4.33" 0.25" Omm | 0.25"
(2,598 dots) (1.299 dots) | (2,450 dots) | (1.299 dots) | (74 dots) (74 dots)
NOTE:

e The paper sizes indicated here should confirm to the nominal dimensions specified by JIS
except B5 (1SO).

e The dot size is based on 300 dpi resolution.
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Physical page
Printable area
Logical page

Physical page length
Maximum logical page length

Distance from edge of physical page to
edge of logical page

NOTE:

“Logical page” shows the printable area for a PCL driver.

“Printable area” shows mechanical printable area of the machine.

Therefore, the machine can only print within the shaded area when you use a PCL driver.
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The table below shows the printable areas when printing on Landscape for each paper size.

Size A B C D E F G
279.4 mm 2159 mm 269.3 mm 2159 mm 5.0 mm 4.2 mm
Letter 11.0” 8.5” 10.6” 8.5” 0.2 Omm | 0.16”
(3,300 dots) (2,550 dots) | (3,180 dots) | (2,550 dots) | (60 dots) (50 dots)
355.6 mm 2159 mm 345.5 mm 2159 mm 4.2 mm
Legal 14.0” 8.5” 13.6” 8.5” 0 Omm | 0.16”
(4,200 dots) (2,550 dots) | (4,080 dots) | (2,550 dots) (50 dots)
330.2mm 2159 mm 320.0mm 2159 mm 4.2 mm
Folio 13.0” 8.5” 12.6” 8.5” 0 Omm | 0.16”
(3,900 dots) (2,550 dots) | (3,780 dots) | (2,550 dots) (50 dots)
266.7 mm 184.15mm | 256.6 mm 184.15mm | 5.0 mm 4.2 mm
Executive 10.5” 7.25" 10.1” 7.25” 0.2 Omm | 0.16”
(3,150 dots) (2,175 dots) | (3,030 dots) | (2,175 dots) | (60 dots) (50 dots)
297.0 mm 210.0 mm 287.0 mm 210.0 mm 4.8 mm 4.2 mm
A4 11.69” 8.27" 11.2” 8.27" 0.19” Omm | 0.16”
(3,507 dots) (2,480 dots) | (3,389 dots) | (2,480 dots) | (59 dots) (50 dots)
210.0 mm 148.5 mm 200.0mm 148.5 mm 4.2 mm
A5 8.27" 5.85” 7.87" 5.85” 0 Omm | 0.16”
(2,480 dots) (1,754 dots) | (2,362 dots) | (1,754 dots) (50 dots)
148.5 mm 105.0 mm 138.5 mm 105.0 mm 4.2 mm
A6 5.85” 413" 5.45” 413" 0 Omm | 0.16”
(1,754 dots) (1,240 dots) | (1,636 dots) | (1,240 dots) (50 dots)
257.0 mm 182.0 mm 247.0 mm 182.0 mm 4.2 mm
B 5 (JIS) 10.11” 7.1 9.72" 7.1 0 Omm | 0.16”
(3,033 dots) (2,130 dots) | (2,916 dots) | (2,130 dots) (50 dots)
250.0 mm 176.0 mm 240.0 mm 176.0 mm 4.2 mm
B 5 (ISO) 9.84” 6.93" 9.44” 6.93” 0 Omm | 0.16”
(2,952 dots) (2,078 dots) | (2,834 dots) | (2,078 dots) (50 dots)
176.0 mm 125.0 mm 166.4 mm 125.0 mm 4.2 mm
B6 6.93" 492" 6.55” 4.92” 0 Omm | 0.16”
(2,078 dots) (1,476 dots) | (1,960 dots) | (1,476 dots) (50 dots)
241.3 mm 104.78 mm | 231.1 mm 104.78 mm | 5.0 mm 4.2 mm
COM10 9.5” 4,125 9.1" 4.125” 0.2 Omm | 0.16”
(2,850 dots) (1,237 dots) | (2,730 dots) | (1,237 dots) | (60 dots) (50 dots)
190.5 mm 98.43 mm 180.4 mm 98.43 mm 4.2 mm
MONARCH 7.5 3.875” 7.17 3.875” 0 Omm | 0.16”
(2,250 dots) (1,162 dots) | (2,130 dots) | (1,162 dots) (50 dots)
229 mm 162 mm 219.0 mm 162 mm 4.8 mm 4.2 mm
C5 9.01” 6.38” 8.62" 6.38” 0.19” Omm | 0.16”
(2,704 dots) (1,913 dots) | (2,586 dots) | (1,913 dots) | (59 dots) (50 dots)
220 mm 110 mm 210.0 mm 110 mm 4.2 mm
DL 8.66” 433" 8.26” 433" 0 Omm | 0.16”
(2,598 dots) (1,299 dots) | (2,480 dots) | (1,299 dots) (50 dots)
110 mm 220 mm 97.5 mm 220 mm 6.27 mm 6.27 mm
DL L 433" 8.66” 3.84” 8.66” 0.25” Omm | 0.25”
(1,299 dots) (2,598 dots) | (1,151 dots) | (2,598 dots) | (74 dots) (74 dots)
NOTE:
e The paper sizes indicated here should confirm to the nominal dimensions specified by JIS
except B5 (1SO).
e The dot size is based on 300 dpi resolution.
3.6.2 PCL6/BR-Script3 emulation

You can not print within 4.2 mm (50dots in 300 dpi mode) on all four sides of the paper.
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Print Speeds with Various Settings

Print speed of the HL-6050/6050D/6050DN printers is up to 24/25 ppm when loading A4 or
Letter size paper from the paper tray in the plain paper mode.

Actual print speed varies depending on the media type or paper size as shown in the tables
below;

<A4 [ Letter size>

Media type setting All models
Transparency Up to 24/25 ppm
Thin Paper Up to 24/25 ppm
Plain paper, Up to 24/25 ppm (Plain)
Env.Thin Up to 10 ppm (Env.)
Thick Paper, Up to 24/25 ppm (Thick)
Envelopes
Thicker Paper Up to 20 ppm *
Bond Paper Up to 24 ppm*
Env./Env.Thin Up to 6 ppm*

<Smaller size than A4 or Letter>

Media type setting All models

Thin Paper Up to 24/25 ppm

Plain paper Up to 24/25 ppm

Thick Paper 12 ppm after 50 sec. have
passed.

Thicker Paper Up to 20 ppm
12 ppm after 50 sec. have
passed.

Bond Paper Upto 12 ppm *

Env./Env.Thin Up to 6 ppm*

*The print speed may vary according to conditions, such as paper size and paper tray.

NOTE:

o When a smaller size paper than A4 or Letter is printed, the temperature on both edges of
the fixing unit is much higher than the temperature on the center of the unit where the
paper is fed depending on the setting or model. Therefore, the print speed is slowed in
order to decrease the temperature on the edges after the specified time, it is maximum
print speed when you first start printing.

e Max. speed is 24/25 ppm or more. It varies depending on the paper size.
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3.8 Toner Cartridge Weight Information

Toner Cartridge Weight (approx weight)

TN4100/TN670
Brand new Toner Cartridge Weight 918g
Toner Weight at Brand New Toner Cartridge 222.5%2.5¢g
Toner Cartridge Weight at Toner Near Empty 785.5¢9
Remain Toner Weight at Toner Near Empty 90g
Toner Cartridge Weight at Toner Empty 775.59
Remain Toner Weight at Toner Empty 80g
You can print 500 to 600 pages with 10g toner.

*Without yellow protector
*Toner cartridge weight may vary within 2 to 3g depending on the cartridge weight.

Life expectancy: 7,500 pages / toner cartridge
(When printing A4 or Letter size paper at 5% print coverage)
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4. SERIAL NO. DESCRIPTIONS

The descriptions below show how to understand the meanings of the numbers printed on the
labels or bag of the printer and printer parts:

< ID for production month >

A:  January B: February C: March D:  April
E: May F:  June G: July H: August
J:  September K:  October L:  November M: December

< ID for year >
3: 2003 4. 2004

< ID for factory >

9: Kariya Plant A: Mie Brother C. BIUK
J:  Buji Nan Ling Factory

(1) Printer: Printed on the label attached on the rear of the main body

<Example> <MODEL NO.> < SERIAL NO. >

I | 1
E62299 ﬁ§i000121
L|_ L SEQUENTIAL NO.

FACTORY ID NO.

YEAR
MONTH
(2) Process unit: Imprinted on the aluminum bag
(Drum unit with toner cartridge)
3K11 JA

YEAR_TJ T PropucTion
LINE NO.

MONTH

DATE
FACTORY ID NO.

(3) Drumunit: Printed on the bar code label attached inside the drum unit

K395100104A

MONTH J- | PRODUCTION
YEAR SERIAL NO. LINE NO.

TONER VOLUME 7777 7 oo oo
FACTORY ID NO.

DR/TN REUSE
Thefirst time: M
The second time: N
Thethird time: P
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(4) Toner cartridge: Imprinted o

n the aluminum bag

3K30 J

YEAR—-I-

MO

NTH DATE
FACTORY ID NO.

Printed on the bar code label attached on the toner cartridge

(5) Laser unit: On the laser unit

CARTRIDGE
PRODUCTION INFO. K39HO000199A
MONTH —] T SERIAL NO. | ProDUCTION
VEAR LINE NO.
TONER VOLUME

DR/TN REUSE
Thefirst time: M
The second time: N
Thethird time: P

FACTORY ID NO.

SAQ0000001

L pPRODUCT NO.
LASER UNIT NO. 8: LM3360001 Laser Unit AML
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CHAPTER 2 INSTALLATION AND BASIC OPERATION

1.

CONDITIONS REQUIRED FOR INSTALLATION

1.1

1.2

Power Supply

The source voltage must stay within £10% of the rated voltage shown on the rating plate.
The power cord, including extensions, should not exceed 5 meters (16.5 feet).

Do no share the same power circuit with other high-power appliances, particularly an air
conditioner, copier or shredder. If it is unavoidable that you must use the printer with these
appliances, it is recommended that you use an isolation transformer or a high-frequency
noise filter.

Use a voltage regulator if the power source is not stable.

Environment

Make sure that the power outlet/socket is near the printer and is easy to get to so that, if
there is an emergency, it can be easily unplugged.

The room temperature is maintained between 10°C and 32.5°C. The relative humidity is
maintained between 20% and 80%.

To avoid ozone building up, put the printer in a large well-ventilated room.
Place the printer on a flat, horizontal surface.
Keep the printer clean. Do not put the printer in a dusty place.

Do not put the printer where the ventilation hole of the printer is blocked. Keep a gap of
approximately 100 mm (4 inches) between the ventilation hole and the wall.

Do not put the printer in direct sunlight. If you have to put it near a window, use a blind or a
heavy curtain to protect the printer from direct sunlight.

Do not put the printer near devices that contain magnets or generate magnetic fields.
Do not subject the printer to strong physical shocks or vibrations.

Do not expose the printer to open/naked flames or salty or corrosive gasses.

Do not put objects on top of the printer.

Do not put the printer near an air conditioner.

Keep the printer horizontal when you carry it.
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1.3 System Requirements for Brother Printer Solution for Windows®

Check the following system requirements to setup and operate the printer using Brother
Printing Solution for Windows®:

Computing System Processor Speed | Minimum | Recommended Available
Operating System Version RAM RAM Hard Disk
Space
Windows® 95, 98, 98SE 486/ 66MHz 8MB 16MB 40MB
Operating NT Pentium 75MHz 16MB 32MB 50MB
System .
Workstation
4.0
2000 Pentium 133MHz 64MB 128MB 50MB
Professional
Me Pentium 150MHz 32MB 64MB 50MB
XP Pentium 300MHz 128MB 128MB 50MB
Apple 0S861t09.2 All base models 32MB 64MB 50MB
Macintosh [~ 08 10 110 | MO% MnIMUM 128MB 160MB
Operating 10.2 y
System ) requirements
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2. UNPACKING

When unpacking the printer, check to see that all of the following components are included in
the carton.

Printer

Drum Unit Assembly
(with Toner Cartridge
included)

AC Power Cord

Quick Setup
Guide

Fig. 2-1

NOTE:

The power cord may be slightly different than the one shown in the figure above, depending
on which country the printer was bought in.

Interface cable
1) An interface cable is not a standard accessory.

2) Some computers have a USB and a parallel port. Please buy the appropriate cable for the
interface you intend to use.

3) Most parallel cables support bi-directional communication, but some might have an
incompatible pin assignment or may not be IEEE 1284-compliant.

4) ltis recommended to use a parallel interface cable or USB interface cable that is no
longer than 2 meters.

5) When you use a USB cable, make sure that you connect it to the USB connector of your
PC.

6) Please make sure that you use a Hi-Speed USB 2.0 certified cable if your computer uses
a Hi-Speed USB 2.0 interface.

7) Do not connect the USB cable to the front of your PC or to the Macintosh keyboard.
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3. INSTALL THE PRINTER

You need to implement hardware setup and driver installation to use the printer.

Firstly, identify the Operating System on your computer. (Windows® 95/98/Me, Windows NT®
4.0, Windows® 2000/XP and Macintosh)Then, purchase the appropriate interface cable
(Parallel, USB or Network) for your computer. Most existing parallel cables support bi-
directional communication, but some might have an incompatible pin assignment or may not
be IEEE 1284-compliant.

The installation programs for the hardware setup and driver installation are contained on the
supplied CD-ROM.

3.1 For All Users

For Windows® users

Turn on the PC power. Insert the supplied CD-ROM into the CD-ROM drive. The opening
screen will appear automatically.

NOTE:

1) If the opening screen does not appear; click Start and select Run. Then, enter the CD-
drive letter and type \START.EXE (for example: D:\START.EXE).

2) Do not connect the interface cable. Connecting the interface cable is done when installing
the driver.

(1) Follow the on-screen instructions.
(2) Click Initial Setup on the menu screen.
(3) You can view the Initial Setup instructions.

For Macintosh users
NOTE:

Do not connect the interface cable. Connecting the interface cable is done when installing the
driver.

(1) Turn on the Macintosh. Insert the CD-ROM into the CD-ROM drive.

(2) Double-click the Start Here OS X icon. Follow the on-screen instructions.

(3) Click Initial Setup on the menu screen.

(4) You can view the Initial Setup instructions.
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Install the drum unit assembly

(1) Open the front cover by pressing the front cover release button.

(2) Unpack the drum unit assembly. Rock it from side to side several times to distribute the
toner evenly inside the assembly.

Fig. 2-2
(3) Put the drum unit assembly into the printer.

(4) Close the front cover.
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3.1.2 Load paper into the paper tray

(1) Pull the paper tray completely out of the printer.

(2) While pressing the paper guide release lever, slide the adjusters to fit the paper size.
Check that the guides are firmly in the slots.

Fig. 2-4
NOTE:
For Legal size paper, press the universal guide release button and pull out the back of the
paper tray.

(3) Fan the stack of paper well to avoid paper jams and misfeeds.

(4) Put paper in the paper tray. Check that the paper is flat in the tray and below the
maximum paper mark.

Fig. 2-6

(5) Put the paper tray firmly back in the printer.
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3.1.3 Print a test page

(1) Make sure the printer power switch is off. Connect the AC power cord to the printer. Do
not connect the interface cable. Connecting the interface cable is done when installing the
driver.

(2) Plug the AC power cord into an AC power outlet/socket. Turn the power’s power switch
on.

(3) After the printer has finished warming up, the READY message appears.

(4) Press the Go button. The printer prints a demo page. Check that the demo page has
printed correctly.

3.1.4 Setting our language on the control panel

(1) Press the + button until SETUP is displayed. Press the Set button.
(2) Press the Set button again.
(3) Press the + or — button to select your language. Press the Set button to accept.
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4, CONTROL PANEL OPERATION

The printer has one LCD, seven buttons and one LED on the control panel. The LED and
LCD display indicate the printer status, and pressing the switches enables several functions in
the printer.

The display also shows the current printer status. When you use the control panel switches,
the display will change.

LCD display

T -[107)
- -

Reprin
00 %0 0°
o o

& Job Cancel %

o
P> Go ‘
o0 ©
oo OO

°

Fig. 2-9

4.1 Data LED Indications

The Data LED (orange) indicates with orange lamp the current status of the printer.

LED Printer status

On Data is in the printer memory.
Blinking Receiving or processing data.
Off No data left in the memory.
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4.2 Panel Switches Functions

You can control the basic printer operations and change various printer settings with 7 buttons
(Go, Job Cancel, Reprint, +, -, Set, Back).

Key Function

Go Exit from the control panel menu, reprint settings and error messages.

Pause / Continue printing.

Job Cancel Stop and cancel the printer job in progress.

Reprint Select the number of extra copies. (1-999)

+ Move forward and backward through menus.

- Move forward and backward through the available options.

Set Select the control panel menu.

Set the selected menus and settings.

Back Go back one level in the menu.

4.2.1 Go button

The panel indications can be changed from the current status (MENU, ERROR and REPRINT
settings) by pressing the Go button once. For ERROR indications, the control panel changes
when the error is cleared.

You can pause printing with the Go button. Pressing the Go button again restarts the print job
and clears the pause. During a pause, the printer is in the off-line.

NOTE:

If the printer is in pause mode and you do not want to print the data that is left, you can cancel
the job by pressing Job Cancel button. Once the job has been cancelled the printer will return
to the READY state.

4.2.2 Job Cancel button

You can cancel the processing or printing of data with the Job Cancel button. The display
shows “JOB CANCELLING” until the job is cancelled. After canceling the job, the printer
returns to the “READY” state. When the printer is not receiving data or printing, the display
shows “NO DATA! ! !” and you cannot cancel the job.
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4.2.3 Reprint button

If you want to reprint a document that has just been printed, you can reprint it by pressing the
Reprint button. Also, if you have created a document that you wish to share with colleagues,
simply spool the document to a non-secure area of the printer.

This document can then be re-printed by anyone who is on the network or at the printer
control panel.

You can use the Reprint button when the printer is READY or PAUSE state

If you want to print Proof, Public or Secure data, we recommend that you install the optional
CompactFlash card.

Reprinting from RAM:

If you do not install a CompactFlash card, you can reprint from random access memory
(RAM). The reprint data in RAM will be deleted when the printer is turned off.

i) Press the Set button on the control panel to exit from the READY state and select
RAMDISK SIZE in the SETUP menu.

i) The present RAM disk is OMB. Press the + button to increase the reprint RAM size in
increments of 1MB.

NOTE:

e When you increase the RAM size for secure printing, the work area of the printer is
decreased and the printer performance will be reduced. Make sure that you reset the
RAM disk size to OMB after you finish using Secure Printing.

e When you store data in RAM, the data will be deleted when the printer is turned off.

e We also recommend that you add more RAM if you want to be able to print a lot of
secure data.

(1) Reprinting the last job
You can reprint the data from the last print job without sending it from the computer again.

NOTE:

e If REPRINT setting is set to OFF on the control panel and you press the Reprint button,
the LCD shows “NO DATA STORED" for a short time.

e If you want to cancel reprinting, press the Job Cancel button.

e If the printer does not have enough memory to spool the print job data, it will only print
the last page.

e Pressing the — or + button makes the number of reprint copies decrease or increase.
You can select between 1 and 999 COPIES.
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Reprint the last job 3 times

1. Set the REPRINT setting is ON by using the control panel buttons to enter the SETUP
menu.
NOTE:

If you print with the driver we have supplied with the printer, the settings for Job Spooling in
the printer driver will take priority over the settings made on the control panel.

2. Press the Reprint switch.

i If you wait too long to continue the
COPIES= 1 ™ control panel button operation, the display
leaves the REPRINT setting automatically.

Press + twice
Y
COPIES= 3

Press the Set or Reprint switch.
Y
PRINTING

h 4
COPIES= 1

NOTE:

1) If you press the Go button twice, the printer will leave the REPRINT setting.

2) If you want to reprint the data and have pressed the Go button, the display shows “PRESS
SET TO PRINT'. Press the Setor Reprint button to start reprinting, or press Go again to
cancel the reprint job.

(2) Printing SECURE data
Secure documents are password protected and only those people that know the
password will be able to print the document. The printer will not print the document when
you have sent it for printing, to print the document you must use the control panel of the
printer or connect to the printer using a web browser.

When you want to delete the spooled data, you can carry out this operation on the control
panel or in the web based management software.

NOTE:
e If there is data in the job information that cannot be displayed on the LCD, the display
shows “?”.
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Operations for printing secure data

If there is no data.

Press the Reprint switch. NO DATA STORED

'

LAST JOB

\/

Press + or -

\
SECURE FILE

Press Set

\
USER XXXXXXX

Press + or — to select the user name.
Press the Set button to set the user name.

JOB XXXXXXX

Press + or — to select the job.
Press the Set button to set the job.

PASS NO.=0000

Type your password.
Press the Set button to set the password.

1 The printer will exit this menu
after a time-out period.

COPIES

Press the Set or Reprint button.
If you press the Go button, the display shows “PRESS SET TO PRINT”.

PRINTING

When there is no reprint data in memory

If the printer does not have reprint data in the memory and you press the Reprint button, the
LCD shows “NO DATA STORED.”

When you cancel the reprinting job

Pressing the Job Cancel button allows you to cancel the reprint job. The Job Cancel button
also allows you to cancel a paused reprint job.
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Printing Proof data

You can use this setting to reprint Proof data that has been printed and has no security
settings. Documents that are placed in the Proof area are available to anyone. You might
use this setting for a document that will be moved to a public folder at a later date.

When the area to spool data is full, the earliest data is automatically deleted first. The
order of deleting data is not connected to the order of reprinting.
NOTE:
1) If you have not installed the optional CompactFlash card, the reprint data will be
deleted when the printer is turned off.

2) If there is data in the job information that cannot be displayed on the LCD, the
display shows *?’.

Printing Public data

You can use this setting to reprint documents that are stored in a Public area of the
printer memory. Documents here will not be protected by a password and anyone can
access then using the front panel or a web browser. The printer will not print a Public
document when you send it to the printer. You must use the control panel of the printer or
connect to the printer through a web browser.

Public data can be deleted using the control panel of the printer or from the web-based
management software.

NOTE:

1). If you have not installed the optional CompactFlash card, the reprint data will be
deleted when the printer is turned off.

2). Ifthere is data in the job information that cannot be displayed on the LCD, the
display shows ‘?’.
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424

4.2.5

4.2.6

4.3

+ & - button

If you press the + or — button when the printer is in the on-line (READY), it goes off-line and
the LCD displays the menu.

(1) To move through menus on the LCD

If you press the + or — button when the printer is in the on-line (READY), it goes off-line
and the LCD displays the current mode.

You can go to other menus by pressing the + or — button. Pressing the + or — button
allows you to move forward or backward through the menus and settings on the display.
Press or keep pressing the button until you see the setting you want.

(2) To enter numbers

There are two ways to enter numbers. You can press the + or — button to move up or
down one number at a time, or you can hold down the + or — button to move faster. When
you see the number you want, press the Set button.

Set button
If you press the Set button when the printer is in the on-line (READY), it goes off-line and the
LCD goes to the menu.

Pressing the Set button allows you to choose the displayed menu or option. After changing a
setting, an asterisk appears briefly on the right-hand side of the message.

Back button

If you press the Back button when the printer is in the on-line (READY), it goes off-line and
the LCD goes to the menu.

Pressing the Back button allows you to return to the previous level from the current menu
level. The Back button also allows you to choose the previous digit while setting numbers.
When you select a setting and it does not have an asterisk (Set button was not pressed), the
Back button allows you to return to the previous menu level with the original setting
unchanged.

NOTE:

When you press the Set button to choose a setting, an asterisk appears briefly at the end of
the display. Since the asterisk shows what you have chosen, you can easily see the current
setting as you look through the display.

LCD Display

The display shows the current printer status. When you use the control panel switches, the
display will change.

When you take the printer off-line, the display changes to show the selected emulation.

If any problems occur, the display shows the corresponding operator call, error, or service call
message to prompt you to take an action. For more information about these messages, see
CHAPTER 6 ‘TROUBLESHOOTING'.
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4.3.1 Backlights

The backlight of the LCD shows the current printer status with the different colors and the light

HL-6050/6050D/6050DN SERVICE MANUAL

indications (on, off and blinking).

Signal

Status

Off

The printer is power off or in sleep status.

Green (General)

Warming up

Ready to print

Printing

Job cancelling

Red (Error)

There is a problem with the printer.

Orange (Setting)

The printer is off-line.

Choosing a menu.

Setting Reprint times

Pause

4.3.2 Printer status messages

The following table shows the printer status messages that are displayed during normal

operation:

Printer Status Message

Meaning

IGNORE DATA

Printer is ignoring data processed using PS driver.

JOB CANCELLING

Cancelling the job.

NOW INITIALIZING

The printer is setting up.

PAUSE

The printer has suspended its operations. Press the

Go button to start the printer again.

PRESS SET TO PRINT

Press the Set button to start printing.

PRINTING

Printing.

PROCESSING

Busy processing data.

PROGRAMING-WAIT

Accessing CompactFlash card.

RAM SIZE=XX MB

This printer has XX MB memory.

READY

Ready to print.

RESET TO FACTORY SETTING

The printer settings returns to the factory settings.

RESET TO USER SETTING

The printer settings returns to the user settings.

RESOLUTION ADAPT

Printing with reduced resolution.

SELF TEST

Performing self-diagnostics.

SLEEP

In sleep state.

WARMING UP

The printer is warming up.
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4.4 How to Use the Control Panel
When you use the Menu buttons (+, —, Set or Back), remember the following basic steps:
¢ If no control panel operations are performed for 30 seconds, the LCD automatically
returns to READY.

e When you press the Set button to choose a setting, an asterisk appears at the end of the
display for a short time. After that, the display returns to the previous menu level.

e After changing the status or a setting, pressing the Back button before you press the Set
button will cause the display to return to the previous menu level with the original setting
unchanged.

e There are two ways to input numbers. You can press + or — to scroll up or down one
number at a time, or you can hold down + or — to scroll faster. The blinking number is the
one that you can change.

For example: If you feed paper from the MP tray as a priority, change the MP FIRST setting
to ON as follows.

The default setting is OFF. Turn this setting ON if you want to.

READY
Press any of the Menu buttons (+, -, Set or Back) to take the printer
off-line.
INFORMATION
Press the + or — button to move forward or backward through the
v menus until PAPER is displayed.
PAPER
Press the Set button to move to the next menu level.
v
SOURCE
Press the + or - button.
v
MP FIRST
Press the Set button.
v
=OFF *
Press the + button.
v
=ON
Press the Set button.
v An asterisk * briefly appears at the end of the display.
—ON N The default setting is indicated by an “ * .
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Control Panel Setting Menu

There are 8 modes. For more information about the selections available for each mode, refer
to the pages listed below.

INFORMATTION:
For more information, see subsection 4.5.1 'INFORMATION’ in this Chapter.

PAPER:
For more information, see subsection 4.5.2 ‘PAPER’ in this Chapter.

QUALTITY:
For more information, see subsection 4.5.3 ‘QUALITY’ in this Chapter.

SETUP:
For more information, see subsection 4.5.4 ‘'SET UP’ in this Chapter.

PRINT MENU:
For more information, see subsection 4.5.5 ‘PRINT MENU’ in this Chapter.

NETWORK: (HL-6050DN only)
For more information, see subsection 4.5.6 ‘NETWORK * in this Chapter.

INTERFACE:
For more information, see subsection 4.5.7 INTERFACE’ this Chapter.

RESET MENU:
For more information, see subsection 4.5.8 ‘RESET MENU’ in this Chapter.

2-17



CHAPTER 2 INSTALLATION AND BASIC OPERATION

4.5.1 Information

Display Shows Description
PRINT SETTINGS Print the print settings page.
PRINT TEST Print the test page.
PRINT DEMO Print the demonstration sheet.
Print the list of data saved in the CompactFlash card or in the
PRINT FILE LIST | embedded memory when the CompactFlash card has not been
installed..
PRINT FONTS Print the font list and samples.
Sub-setting Description
VERSION SER.NO=######H### Shows printer serial number
ROM VER=#### Shows ROM version.
ROM DATE ##/##/## Shows ROM date.
NET VER=#### Shows network version (HL-
6050DN only).
RAM SIZE=###MB Shows the size of memory in this
printer.
MAINTENANCE PAGE COUNTER =###### Shows the current
total printed pages.
DRUM COUNT =###### Shows the pages
printed with drum unit.
REMAIN DRUM =###### Shows the pages left
to print with drum unit.
REMAIN PF KITMP =###### Shows the pages left
to print with PF kit MP.
REMAIN PF KIT1 =###### Shows the pages left
to print with PF kit 1.
REMAIN PF KIT2 =###### Shows the pages left
to print with PF kit 2.
REMAIN FUSER =###### Shows the pages left
to print with fuser unit.
REMAIN LASER =###### Shows the pages left
to print with laser unit.
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Display Shows

Description

SOURCE =AUTO / MP/ TRAY1/ TRAY2 *

Selects which paper tray the paper will be fed from.
PRIORITY =MP>T1>T2/ T1>T2>MP / T1>T2
MP FIRST =ON / OFF

Selects whether to feed paper from the MP tray as a priority.
MP SIZE =ANY /LETTER/LEGAL/ A4/ ...

Selects the size of paper you loaded in the MP tray, for
example, A4/ Letter/ Legal/....

MANUAL FEED

=OFF / ON

Selects whether or not you want to feed paper manually.

TRAY1 SIZE

= DETECT SENSOR/LETTER/LEGAL/ A4/ ...

Selects the size of paper you loaded in the standard upper tray,
for example, A4/ Letter/ Legal/....

TRAY2 SIZE

= DETECT SENSOR/LETTER/LEGAL /A4 /...

Selects the size of paper you loaded in the optional lower tray,
for example, A4/ Letter/ Legal/....

DUPLEX

=OFF / ON (LONG BIND) / ON (SHORT BIND)

Select whether you want to automatically print on both sides of
the paper.

* MP TRAY = Multi-purpose tray, TRAY1 = Upper paper tray, TRAY2 = Optional lower tray

4.5.3 Quality

Display Shows Description

RESOLUTION =300/600 /1200
You can select a print resolution of 300, 600 or 1200dpi (dots
per inch).

HRC =MEDIUM/ DARK/ OFF/ LIGHT
HRC: High Resolution Control (HRC) offers improved print
quality of letters, numbers and graphics that conventional laser
printers cannot achieve, with a resolution of 300 or 600 dpi.

TONER SAVE =OFF / ON

DENSITY =-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6
Increases or decreases the print density.
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454 Setup

Display Shows Description

LANGUAGE =ENGLISH / FRANGCAIS / ...

PANEL CONTROL Sub-setting Description
LCD DENSITY =0/1/2
AUTO ONLINE =ON/OFF

BUTTON REPEAT

Sets the time for the display message
to change when holding the + or —
button at intervals of: 0.1, 0.2, 0.3, 0.4,
0.5, 1.0, 1.5 or 2.0 seconds. The
factory setting is 0.1.

MESSAGE SCROLL

Sets the time in seconds that an LCD
message will scroll across the display.
From Level 1=0.2 to Level 10=2.0. The
factory setting is Level 1.

ERROR BUZZER OFF
NORMAL There will be three sets of the Buzzers
when an error occurs.
SPECIAL Buzzers five times consecutively until
the error is cleared.
PANEL BUZZER Disables buzz function when you
OFF
press the button.
Enables buzz function when you press
ON
the button.
BUZZER VOLUME LOW Makes the buzz lower.
HIGH Makes the buzz higher.
POWER SAVE TIME =1 to 240 MIN.
AUTO CONTINUE =0OFF / ON
LOCK PANEL =OFF / ON
Turns the lock panel setting ON or OFF.
PASS NO.=###
REPRINT =ON / OFF

PAGE PROTECTION

PROTECT = AUTO

AUTO, OFF, LETTER, A4, LEGAL

EMULATION =AUTO (EPSON)/ AUTO (IBM) / HP LASERJET / ...
KEEP PCL =0OFF / ON
RAMDISK SIZE =0/1/2...MB RESTART PRINTER?
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DELETE STORAGE Deletes the data in CompactFlash card.
Sub-setting Description
SECURE FILE Selects the user name, job name and

password.
PUBLIC FILE Selects the user name and job name.
PROOF FILE Selects the user name and job name.
DATA ID (CF) =HHH
MACRO ID (CF) =HHHE
FONT ID (CF) =HHH
FORMAT (CF) OK?
4.5.5 Print menu
Display Shows Description
MEDIA TYPE =PLAIN PAPER / TRANSPARENCIES / THIN PAPER / THICK

PAPER / BOND PAPER / ENVELOPES / ENV.THIN/
RECYCLED PAPER / THICKER PAPER

PAPER Sets the paper size to LETTER, A4, LEGAL, FOLIO,
EXECUTIVE, COM-10, MONARCH, C5, DL, DLL, B5, A5, A6,
B6, JIS B5, A4 LONG, POST CARD, ORGANIZER J,
ORGANIZER K, ORGANIZER L, ORGANIZER M

COPIES You can check the total number of printed pages.
=110 999
Shows the number of printed pages.
ORIENTATION =PORTRAIT / LANDSCAPE

This printer can print pages in portrait or landscape orientation.

PRINT POSITION This printer can be adjusted to align the page format.

Sub-setting Description
X OFFSET=0 =-500, 499 ... +499, +500

Moves the print start position (at the top-
left corner of pages) horizontally up to —
500 (left) to +500 (right) dots in 300 dpi.

Y OFFSET=0 =-500, -499 ... +499, +500

Move the print start position (at the top-
left corner of pages) vertically up to -500
(up) to +500 (down) dots in 300 dpi.

AUTO FF TIME =OFF /1, 2,3 ... 99 (sec)
Allows you to print the remaining data without pressing the Go
button.

FF SURPRESS =0OFF / ON

Turns the feed suppress (PAUSE) setting ON or OFF.
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HP LASERJET

Sub-setting Description
FONT NO. =1000.. ###H
FONT _
PITCH/POINT =t 3
SYMBOL SET PC-8/...

Sets the symbol set or the character set.

TABLE PRINT

Prints code table

AUTO LF

=OFF / ON
ON: CR>CR+LF,
OFF: CR>CR

AUTO CR

=OFF / ON
ON: LF->LF+CR, FF+CR,

or VT>VT+CR
OFF: LF->LF, FF>FF, or VT>VT

AUTO WRAP

=OFF / ON

Selects whether a line feed and carriage
return will happen when the printer
reaches the right margin.

AUTO SKIP

=ON/OFF

Selects whether a line feed and carriage
return will happen when the printer
position reaches the bottom margin.

LEFT MARGIN

=H#
Sets the left margin at column 0 to 70
columns at 10 cpi.

RIGHT MARGIN

=H##
Sets the right margin at column 10 to 80
columns at 10 cpi.

TOP MARGIN

=# H##

Sets the top margin at a distance from
the top edge of the paper:
0,0.33,0.5,1.0, 1.5 0r 2.0.

The factory setting is 0.5.

BOTTOM MARGIN

=# ##

Sets the bottom margin at a distance
from the bottom edge of the paper:
0,0.33,0.5,1.0, 1.5 0or 2.0.

The factory setting is 0.33 (None-HP),
0.5 (HP).

LINES

=Hi#
Sets the number of lines on each page
from 5 to 128 lines.
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EPSON FX-850

Sub-setting Description
FONT NO. =1000.. ###H#
FONT PITCH/ _

POINT =Hi# ##
CHARACTER SET PC-8/...

Sets the symbol set or the character set.

TABLE PRINT

Prints code table.

AUTO LF =OFF / ON
ON: CR->CR+LF
OFF: CR>CR
AUTO MASK =OFF / ON

LEFT MARGIN

Sets the left margin at column 0 to 70
columns at 10 cpi.

RIGHT MARGIN

Sets the right margin at column 10 to 80
columns at 10 cpi.

TOP MARGIN

Sets the top margin at a distance from
the top edge of the paper:

0, 0.33,0.5,1.0, 1.5 or 2.0.

The factory setting is 0.33.

BOTTOM MARGIN

Sets the bottom margin at a distance
from the bottom edge of the paper:

0,0.33,0.5,1.0,1.50r2.0”
The factory setting is 0.33.

LINES

Sets the number of lines on each page
from 5 to 128 lines.
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IBM PROPRINTER

Sub-setting Description
FONT NO. =1000 ... #HH#
FONT _
PITCH/POINT =t
CHARACTER SET PC-8/...

Sets the symbol set or the character
set.

TABLE PRINT

Prints code table.

AUTO LF =OFF / ON
ON: CR->CR+LF
OFF: CR>CR
AUTO CR =OFF / ON
AUTO MASK =OFF / ON

LEFT MARGIN

Sets the left margin at column 0 to 70
columns at 10 cpi.

RIGHT MARGIN

Sets the right margin at column 10 to 80
columns at 10 cpi.

TOP MARGIN

Sets the top margin at a distance from
the top edge of the paper:
0,0.33,0.5,1.0,1.50r2.0”

The factory setting is 0.33.

BOTTOM MARGIN

Sets the bottom margin at a distance
from the bottom edge of the paper:

0,0.33,0.5,1.0,1.50r2.0"
The factory setting is 0.33.

LINES Sets the number of lines on each page
from 5 to 128 lines.
BR-SCRIPT ERROR PRINT =0OFF / ON
CARBON MENU CARBON COPY OFF/ ON/ AUTO/ PARALLEL
COPIES =1t08

COPY 1 TRAY

=AUTO/REMAINING, MP, TRAY1,
TRAY2

COPY 1 MACRO

=(ID number), OFF

COPY 2 TRAY

COPY 8 TRAY

=AUTO/REMAINING, MP, TRAY1,
TRAY2

Appears when printing 2 pages or
more.

COPY 2 MACRO

COPY 8 MACRO

=(ID number)

Appears when printing 2 pages or
more.
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Display Shows Description
TCP/IP Sub-setting Description
TCP/IP ENABLE =ON/ OFF
IP ADDRESS= HiHE, HHE, A Hi
SUBNET MASK= HiHE, HiHE, i, i
GATEWAY= HiHE, HHE, A Hi
IP BOOT TRIES =#
IP METHOD =AUTO / STATIC / RARP / BOOTP /
DHCP
APIPA =ON/ OFF
NETWARE NETWARE ENABLE =ON / OFF
NET FRAME =AUTO /8023 / ENET / 8022 / SNAP
APPLETALK =ON / OFF
NETBEUI =ON/ OFF
DLC/LLC =ON / OFF
NETBIOS/IP =ON/ OFF
ENET =ATUO / 100B-FD / 100B-HD / 10B-FD / 10B-HD
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45.7 Interface

Setting Menu Description

SELECT =ATUO / PARALLEL / USB / NETWORK

AUTO I F TI ME =1,2,3...99 (sec)
You need to set the time-out period for the auto interface
selection.

I NPUT BUFFER =Level1,2,3...15 RESTART PRINTER?

Increases or decreases the
input buffer capacity.

PARALLEL When using the parallel interface
Sub-setting Menu Description
H GH SPEED =ON/ OFF

Turns high-speed parallel
communications ON or OFF..

Bl - DI R=Q\ OFF =ON / OFF
Turns bi-directional parallel
communications ON or OFF.

| NPUT PRI ME =ON/ OFF
Turns prime signal ON or OFF.
USB 2.0 H GH SPEED =ON/ OFF

Turns High-Speed USB 2.0
communications ON or OFF.

458 Reset menu

Setting Menu Description

RESET PRI NTER Resets the printer and restores all printer settings (including
command settings) to settings you have previously made with
the control panel buttons.

FACTORY RESET Resets the printer and restores all printer settings (including
command settings) to the factory settings. See subsection
4.5.11 ‘List of factory settings’ in this Chapter.
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4.5.9 SetIP address

| INFORMATION |
Press the + or — button until NETWORK appears (and to display
v each setting shown below.)
| NETWORK |
Press the Set button.
A4
|TCP/IP
Press the Set button.
\ 4

| TCP/IP ENABLE |

Press the + button.

\ 4
| IP ADDRESS= |
Press the Set button.
\ 4
[ 19@.0.0.1092 ]
The last digit in the first part of the number is blinking.
Press the + or — button to increase or decrease the number.
Press the Set button to go to the next number.
[123.W.0.192 *
i Repeat this process until you have set your IP address.
[ 123.45.67.5f |
i Press the Set button to complete the IP address.
| 123.45.67.89 * | An asterisk appears at the end of the display.
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4.5.10 About emulation modes

4.5.11

This printer has the following emulation modes.

HP LserJet Mode

The HP LaserJet mode (or HP mode) is the emulation mode in which this printer supports the
PCL6 language of the Hewlett-Packard LaserJet laser printer. Many software applications
support this type of laser printer. Using this mode will allow your printer to operate at its best
with those applications.

BR-Script 3 Mode

BR-Script is an original page description language and a PostScript language emulation
interpreter. This printer supports level 3. The BR-Script interpreter of this printer allows you
to control text and graphics on pages.

See the following commercial manuals for more technical information about PostScript
commands.

e Adobe Systems Incorporated. PostScript Language Reference, third Edition. Addison-
Wesley Publishing Company, Inc., 1999. ISBN: 0-201-37922-8

e Adobe Systems Incorporated. PostScript Language Program Design. Addison-Wesley
Publishing Company, Inc., 1988. ISBN: 0-201-14396-8

e Adobe Systems Incorporated. PostScript Language Tutorial and Cookbook. Addison-
Wesley Publishing Company, Inc., 1985. ISBN: 0-201-10179-3

EPSON FX-850 and IBM Proprinter XL Mode

The EPSON FX-850 and IBM Proprinter XL modes are the emulation modes that this printer
supports to meet the industry-standard for dot matrix printers. Some applications support
these dot matrix printer emulations. Use these emulation modes so your printer will work well
when printing from those types of applications.

List of factory settings
The following table shows the initial factory default settings.
NOTE:

e The emulation mode affects the setting. Effective modes are shown in brackets in the
following table.

e The following settings cannot be restored to the factory settings with FACTORY RESET
in the RESET MENU mode: INTERFACE menu, HRC, PAGE PROTECTION,
SCALABLE FONT, LOCK PANEL, PAGE COUNTER and local language for display
messages.

e The COPY setting is always restored to the factory setting when the printer is turned off
and on again.

e Itis not possible to reset NETWORK setting on the Control panel. If you wish to reset the
print server back to its default factory settings (resetting all information such as the
password and IP address information) hold down the Network Test Button of the Network
board (NC-6100h) for more than 5 seconds.
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Mode Menu Factory Setting
PAPER SOURCE =AUTO
PRIORITY =MP>T1>T2
MP FIRST =0OFF
MP SIZE =ANY
MANUAL FEED =OFF
TRAY1 SIZE =DETECT SENSOR
TRAY2 SIZE =DETECT SENSOR
DUPLEX =OFF
QUALITY RESOLUTION =600
HRC =MEDIUM
TONER SAVE =0OFF
DENSITY =0
SETUP LANGUAGE =ENGLISH
PANEL CONTROL Subsetting Factory setting
LCD DENSITY | =0
AUTO ONLINE | =ON
IOV s
MESORGE LEVEL 1
ERROR BUZZER =OFF
PANEL BUZZER =OFF
BUZZER VOLUME =LOW
POWER SAVE TIME =30MIN
AUTO CONTINUE =OFF
LOCK PANEL =OFF
REPRINT =ON
PAGE PROTECTION =AUTO
EMULATION =AUTO(EPSON)
KEEP PCL =OFF
RAMDISK SIZE =0MB
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Mode Menu Factory Setting
PRINT MENU MEDIA TYPE =PLAIN PAPER

PAPER =A4 /| LETTER

COPIES =1

ORIENTATION =PORTRAIT

PRINT POSITION Subsetting Factory setting
X OFFSET =0
Y OFFSET =0

AUTO FF TIME =5

FF SUPPRESS =OFF

HP LASER JET Subsetting Factory setting
FONT NO. =1059
FONT PITCH =10.00/12.00
SYMBOL SET =pPC-8
AUTO LF =OFF
AUTO CR =OFF
AUTO WRAP =OFF
AUTO SKIP =ON
LEFT MARGIN | =t
RIGHT MARGIN | =####
TOP MARGIN ={HHIH#
BOTTOM =#HHiH
MARGIN
LINES ={HHIH#

EPSON FX-850 FONT NO. =1059
FONT PITCH =10.00/12.00
SYMBOL SET =US ASCII
AUTO LF =OFF
AUTO MASK =OFF
LEFT MARGIN | =t
RIGHT MARGIN | =####
TOP MARGIN ={HHIH#
BOTTOM =#HHiH
MARGIN
LINES ={HHIH#
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Mode Menu Factory Setting
PRINT MENU IBM PROPRINTER Subsetting Factory setting
(Continued) FONT NO. =1059
FONT PITCH =10.00/12.00
SYMBOL SET =PC-8
AUTO LF =OFF
AUTO CR =OFF
LEFT MARGIN | =##H#
RIGHT MARGIN | =##H##
TOP MARGIN ={HHtH
BOTTOM =HiHtH
MARGIN
LINES ={HHtH
BR-SCRIPT ERROR PRINT | =OFF
CARBON MENU CARBON COPY | =OFF
COPIES =1
COPY 1 TRAY | =AUTO
COPY 2 TRAY | COPY1 MACRO
COPY8 MACRO
COPY 8 TRAY | =OFF
NETWORK TCP/IP TCP/IP ENABLE | =ON
IP ADDRESS :11 69.254 #HHt #Ht
SUBNET MASK | =255.255.0.0. *1
GATEWAY =0.0.0.0
IP BOOT TRIES | =3
IP METHOD =AUTO
APIPA =ON
NETWARE NETWARE =ON
ENABLE
NET FRAME =AUTO
APPLETALK =ON
NETBEUI =ON
DLC/LLC =ON
NETBIOS/IP =ON
ENET =AUTO
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4.6

46.1

Mode Menu Factory Setting
| NTERFACE SELECT =AUTO
AUTO I F TI ME =5
I NPUT BUFFER =LEVEL 3
PARALLEL Subsetting Factory setting
HIGH SPEED =ON
BI-DIR =ON
INPUT PRIME =OFF
USB 2.0 HIGH SPEED =ON

*1 Automatic Private IP Addressing (APIPA) protocol automatically configures an IP address
and subnet mask.

Other Control Features
The printer has the following useful features;
Sleep mode

When the printer does not receive data for a certain period of time (timeout), it enters sleep
mode. Sleep mode acts as though the printer was turned off. The default timeout is 30
minutes. When Intelligent Sleep Mode is selected, it is automatically adjusted to the most
suitable time-out setting depending on the frequency of your printer use.

While the printer is in sleep mode, the light on the display if off, but the printer can still receive
data from the computer. Receiving a print file or document automatically wakes up the printer
to start printing. Pressing one of the buttons will also wake up the printer.

NOTE:

e When the printer goes into sleep mode, the fan will not stop until the printer engine has
cooled down. The fan running time varies depending on the sleep mode timeout because
the fan running conditions are defined as follows;

1) The fan runs while the printer is in ready status.

2) The fan runs for at least 20 minutes after the printer goes into sleep mode.

e Sleep mode allows the print engine to cool, so the temperature of the room and how long
the printer has been in sleep mode affects the warm-up time. This warm-up time can take
up to 20 seconds. The LCD back light turns green with the “WARMING UP” message on
the display to indicate that the printer is warming up.
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5. NETWORK BOARD OPERATION

Installing the Brother network board (NC-6100h) allows you to connect the printer on a
network running TCP/IP, IPX/SPX, AppleTalk, DLC/LLC and NetBEUI protocols. Many useful
features, such as BRAdmin Professional for the administrator and Brother network printing

software, are included on the CD-ROM supplied with this printer.

51 Installing the Network Board

(1) Turn off the printer power switch, and then
unplug the printer.

(2) Slide and remove the side cover.

(3) Open the interface access cover.

(4) Loosen the two screws, and then remove the
Network cover plate.
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(5) Put the network board connector firmly into the connector of the main controller board by
aligning the two screws to the groove of the printer, and then secure it with the two
SCrews.

6) Close the interface access cover.

7) Put the side cover back on.

8) Connect one end of the Ethernet cable to the network port of the printer.
9) Plug the printer back in, and then turn on the power switch.

~ o~ o~ o~

Print configuration page

Press the network test button for less than 5 seconds to print a configuration page.

Network port

Fig. 2-14
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Functions

LED functions

Link/Speed LED

NS

|
N

[/

Active LED

Fig. 2-15

No light:
If both of the two LEDs are off, then the print server is not connected to the network.

Link/Speed LED is orange: Fast Ethernet
Link/Speed LED is green: 10 Base T Ethernet

This Link/Speed LED will be orange if the print server is connected to a 100BaseTX Fast
Ethernet network.

This Link/Speed LED will be green if the print server is connected to a 10 Base T Ethernet.

Active LED is yellow:

The Active LED will blink if the print server is receiving or transmitting data.

Factory default setting

If you wish to reset the print server back to its default factory settings (resetting all information
such as the password and IP address information), hold down the Network Test button on the
network board (NC-6100h) for more than 5 seconds.
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6. PAPER TRAY INFORMATION (FOR EUROPE ONLY)

The paper tray fitted to the printer is different from the service manual information for printers
shipped to Europe as follows:

(1) The paper tray supplied with the HL- .
6050/6050D/6050DN printer has a plastic W Pt
rib on the paper tray cover.

(2) The plastic rib is removed from the tray
cover for the paper tray supplied with the ml
LT-6000, (optional Lower Tray Unit) as
shown on the right; Paper tray cover
Plastic rib \

/
Cutting position Fig. 2- 16
(3) If the optional LT-6000 Lower Tray Unit is installed onto the HL-6050/6050D/6050DN
printer, it is necessary to exchange the tray supplied with the LT-6000 Unit with the upper

tray already fitted into the printer. Install the tray originally fitted in the printer into the LT-
6000 Unit.

Failure to do so will cause paper jams as the paper cannot be fed from the lower tray to the
printer body because the plastic rib on the paper tray cover is blocking the paper path.

For paper tray supplied as spare parts, the plastic rib has been cut off so that you can use it
as both an upper tray and lower tray.
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CHAPTER 3 THEORY OF OPERATION

1. ELECTRONICS

1.1 General Block Diagram

Fig. 3-1 shows a general block diagram.

NC-6100h Ethernet
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memory /O AIO I/F
RAM: 32MB I
) I
e N Interface block

(Parallel / USB)
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I
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. J |

Low-voltage power
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|
|
|
|
— Engine control block .
Operation block
(Control panel)
Y Tr T TttrT - T T T T T T T T T T T T ]
) | |
» — |
I ] Drive block Paper tray unit I
) | Laser unit (DC motor) |
§_ 5 — Paper cassette :
1<) s ! I [ I
g2 e N\ L MP tray |
o | | Drum unit : [ :
c® |
':It_? : Transfer block : | Front cover ASSY :
| |
[ I
|
— | Charging b Paper dust [ I I
| block rum cleaner block [ :
[ || Fixing unit |
: [ —— |
| Developing I :
[ block : | |
|
| ) [ Paper eject block | !
| Toner cartridge : I :
| |
| . (. Paper feed system |
| Image generation system | b d
SR I
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1.2 Main PCB Block Diagram
Fig. 3-2 shows the block diagram of the main PCB.

'

To Engine PCB

To PC
or Hub
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IEEEE——. : DRAM Control I
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e | 1
I I
I I
I I
| ] |
Main Program (3 MB)  |etim— <—:— Timer :
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1 |
<—e— EIFO :
I I
< > | f---—————————- |
RAM (32 MB) L ¥
-
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(I I
I

I I
| I;_ _____________ _h
—t 1 :
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( ) ( )  ————l ———— USB I/0 ~&— ToPC

I I
I I
I I
I I
Compact | o | MediaGate [ o | : Oscillator 12MHz :
Flash Array I I
I I
I Soft Support :

I
I I
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L |
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1 |
I I
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1.3 Main PCB

For the entire circuit diagram of the main PCB, see APPENDIX 1. to 6. ‘MAIN PCB CIRCUIT
DIAGRAM' in this manual.

1.3.1 CPU

A Fuijitsu 32bit RISC CPU, SPARCIite is built in the ASIC. While the CPU is driven with a
clock frequency of 66.66 MHz in the user logic block, it itself runs at 200 MHz, which is
generated by multiplying the source clock by three.
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1.3.2

1.3.3

usB

IEEE1284

Stores the data received from the PC into DRAM as controlled by the DMA controller. It is

= USB
- o cniz
TP237 I3}
Y © R16T N
USBVCC: vee
ic BiY
187 RUAL 1o FP
use_sn ; B 2 3.onma
USB_HSD! et —pATA
ACM2012-2P 4 Seonn
190 TP188 R139 39
USB_FSDE| 5
191 TP235 R152, 39 TXFe
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IF_FG_USB oXra
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186 R154 1 sk
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USBEXT12
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> N clo3
\,%17% Y ov
1

us
195
USBVCC me————————USBVCC
2¢
cieo Riea  TE248 226
f n UCKOUT
680
c27p
clﬁs _L EE L,
f UCKTN
C27p  AT-49 12.00MHz
Aurora

Fig. 3-4

applicable to both normal receiving and bi-directional communication (nibble mode, byte
mode, ECP mode).
74L.VX161284, 3.3V <— 5.0V level shifter IC stores the pull-up resistance in signal wire at the
connector side

> vee_cast

vee_casL]

(o)

(1)

(2]

(3]

bla)

(s

(6]

(7]

D(7-01
ES

cbcc

The functions of the interface block communication with external devices are described below;

Stores the data received from the PC into DRAM as controlled by the DMA controller. The
transmission speed is 480Mbps or 12Mbps.

Fig. 3-5
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1.3.4 Network Interface

The network supports 10 Base-T/100 Base-TX through NC-6100h connected via AlO
Interface. NC-6100h and HL-6050DN are standard, 6050D, 6050 are optional.
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3-6E/6-1B °
37 semo
ADR[23-1] DATA_S (1] 38 Seo1
1-6A/3-1E/3-3C/3-4D/1C/1E/1A/3-1D ATAS12] .
= 39 Senn
DATA_S (3] 20300,
DATA_S (4]
DATA_S[5] e
) prEe
= 43 S
DATA_S [7] 44 500
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1.3.5 ROM
A 64Mbit ROM (x 16bit) is fitted.

MASK ROM
(128/64Mbit)
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1-5C/3C 18 T
vee- =
27 — 12
TORDN we———————CJOE VSS-1.
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Fig. 3-7
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1.3.6 Flash ROM

A 32Mbit flash ROM (x 16bit) is fitted.

ADR[23-1 ] Woeeemmmmmmes
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1.3.7 SDRAM
A 256Mbit SDRAM (x 16bit) is used as the RAM.
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1.3.8 Optional RAM

A 32bit (100 pin) DIMM can be fitted as optional RAM. The main PCB has one slot and the
capacity of DIMM can be from 16MB to 128MB.

|
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1.3.9

Compact Flash

Compact Flash is controlled by Media GA connected to ASIC.

supported due to it's high actuating current.

1-6

IBM's microdrive is not
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1.3.10 EEPROM
The EEPROM is BR24C16 type of two-wire method with a 2048 x 8bit configuration.

1BCG4T323-111PUTGE

Fig. 3-11
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1.3.12

1.3.13

Reset Circuit

HL-6050/6050D/6050DN SERVICE MANUAL

The reset IC is a R3112N281C. The reset voltage is 2.8V (typ.) and the LOW period of reset

is 22.4ms (typ.)

vDD3
c136
c103)
€137 u13
X 5 2
c1o3 cp vee|
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TP258 p—NC rpzse RL72
3 s ¢ 68
ov O X vour
R3112N281C

Engine I/O

c138

c1o1

ov

TP24]
216

Fig. 3-13

RSTN

Auror

a

The interface with the engine PCB is by full-duplex synchronous serial method, of which
transfer rate is 520kbps.
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Panel 1/0

The interface with the panel PCB is by full-duplex synchronous serial method.
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1.3.14 Video I/O

The video signal output from the ASIC is reversed through a transistor and output after being

corrected by the buffer IC.
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1.3.16
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Sensor 1/O

Each sensor of Pre-Regist, Regist, T1-PE, Plate, MP-PE, DX-Size, DX-Jam, Rear tray, Front
cover, and DEV is connected to ASIC port on the main PC board and to be read with a
software.
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i) o400 100 2 e i .
1E T30 mo0 100 g’ 1}
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Power Supply

+5V is generated by the 3-pin regulator from astable 8V supplied from the LVPS. +5V is used
for the IEEE1284 interface, the LD PCB and the engine PCB. In addition, +1.9V is generated
by the 3-pin regulator from 3.3V supplied from the LVPS. +1.9V is used for the CPU within
the ASIC and the logic circuit.
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Fig. 3-18
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1.4

Engine PCB

The gate array which transforms the serial signal from the main PCB into the parallel signal is
mounted on the engine PCB.

The engine PCB controls the following parts by using the transferred signal data;

« Main motor . Solenoid

. Fan motor « Clutch

. Plate motor . Upper tray sensor and paper size sensor

« Thermistor . Lower tray sensor and paper size sensor

« Polygon motor . Lower paper PE sensor

- High-voltage power supply » Lower paper exit sensor

« Toner sensor . Paper eject sensor (Fixing unit cover
sensor)

« Heater control » Release sensor

. Lower tray plate sensor

For the circuit diagram of the engine PCB, see APPENDIX 11. and 12. ‘ENGINE PCB
CIRCUIT DIAGRAM’ in this manual.

Sensor configuration varies according to machine types.

HL-6050 HL-6050D/DN
DX-SENSOR X O
DX-SOLENOID X O

O : Built-in X : Not built-in
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1.5 Power Supply
1.5.1 Low-voltage power supply

The power supply uses a switching regulation system to generate the regulated DC power
(+3.3V, +8V [non regulated] and +24V), which are converted from the AC line.

The regulated output and the production code of each power supply are listed below;

Regulated Output Production Code
+3.3V/2.0A 100V: MPS2203
+8V /0.4A 200V: MPS2103
+24V [ 4.0A

For the circuit diagram of the low-voltage power supply PCB, see APPENDIX 8. or 9. ‘LOW-
VOLTAGE POWER SUPPLY CIRCUIT DIAGRAM’ in this manual.

p— (Heater)

MPS2103 Thermal
Fuse Fuse
o \_O0—
Lightning Heater
Surge ot
Absorber Circuit
Lamp
MPS2203
Fuse
Lightning —
Surge
Absorber Feedback
Line .
Filter Rectifier Oscillator

e (ENgin Circuit / Main Circuit)

O 24v
24V
Regulation
Circuit
O 8V
— 33V O 3.3V
Regulation
Circuit
—

Fig. 3-19
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1.5.2

The high-voltage power supply generates and outputs the voltages and currents for the

High-voltage power supply

charging, development and transfer functions.

For the circuit diagram of the high-voltage power supply PCB, see APPENDIX 10. ‘HIGH-

VOLTAGE POWER SUPPLY CIRCUIT DIAGRAM’ in this manual.
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2. MECHANICS

21 Overview of Printing Mechanism g
Development roller Photosensitive drum

Laser unit
DRUM UNIT Scanner motor Corona wire Heat roller 34

Exit roller

Supply roller
PPy Pinch roller

i

ﬁ: E Outer chute
“,(ﬁﬂ( Fixing unit
\

‘ ‘Ill Rear cover

5 . N = m .ﬂ/ Eject roller
Paper pick-up roller : A @) >\ ] m
\ I

[r’ [ Fixing sensor actuator

Pressure roller 30
J /7

Paper feed pinch roller

F chute unit

Separation pad

F roller AML MP
[ Paper tray

F roller AML

‘ﬁﬂ -

Regist actuator
Feed roller rear

\
[

F roller AML A4 Transfer roller

Pressure plate
Pressure roller

Separation roller RE roller

Regist actuator front
Fig. 3-21
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2.2
2.21

2.2.2

Paper Transfer
Paper supply

The paper pick-up roller picks up one sheet of paper from the paper tray every time it is
rotated and feeds it to the paper feed roller.
F roller AML MP

Paper pick-up roller

Paper feed pinch roller

] ,‘. a
m —
Separation pad h “ RE roller
7 :

F roller AML A4

F roller AML ) Regist actuator front
Separation roller
Feed roller

Fig. 3-22
The paper is gripped between the paper pick-up roller and the separation pad and separated
into individual sheets.

The pick-up roller is directly connected to the clutch mechanism, whose rotation is stopped by
the stopper arm. When the pick-up solenoid is activated, the clutch mechanism is engaged by
the solenoid action and the paper pick-up roller is driven. The paper drawn out of the tray by
the pick-up roller pushes against the regist front actuator and the paper top position/absence
of paper is detected by sensing the motion of the actuator.

Paper tray lift function

To improve the paper feeding function for the paper tray, the pressure plate in the paper tray
is lift up with a motor.

1 When the paper tray is installed into the machine, the plate motor rotates to lift the
pressure plate up.

2 When the pressure plate goes up, the uppermost paper on pressure plate touches the feed
roller.

3 The positioning sensor will be ON when the feed roller is pushed up, stopping the plate
motor rotating, as well as the pressure plate.

4 When paper is fed and the pressure plate has less paper, the feed roller goes down and
the positioning sensor will be OFF. In the situation above, the plate motor rotates to lift the
pressure plate up.

5 After that, the machine repeats from step 2 to 4.
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2.2.3 Paper particle remover unit

HL-6050 series printer has a paper particle remover unit to remove paper particles (dust) from
the surface of the paper, thus minimizing any paper particles (dust) in the drum.

A. When the paper is fed from the paper tray:

1. Paper particles generated by friction between the separation pad and the paper feed
roller, are removed by the pinch roller of the paper tray.

2. Paper particles removed by the pinch roller are gathered to the dust collecting space
of the paper tray.

3. Paper particles generated at the paper feeding path and the paper feed roller are
removed by the pinch roller A4 which comes into contact with throughout the printing
area.

4. The removed paper particles are moved to the left and right hand side by means of
spiral roller which is located near the pinch roller A4, then they are stored in the dust
collecting space of the paper tray.

B. When the paper is fed from the MP tray:

1. Paper particles generated by friction between the separation pad and the paper feed
roller, are removed by the pinch roller which is located near the F roller AML MP.

2. Paper particles removed by the pinch roller are gathered to the dust collecting space
of the paper tray.

3. Paper particles generated at the paper feeding path are removed by the pinch roller
A4 which comes into contact with throughout the printing area.

4. The removed paper particles are moved to the left and right hand side by means of
spiral roller which is located near the pinch roller A4, then they are stored in the dust
collecting space of the paper tray.

P roller A4
F roller AML MP

Pinch roller

Dust collecting space

Pinch roller

Dust collecting space
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2.2.4 Paper registration

After the paper top position is detected by the regist front actuator, the paper, separated into
individual sheets by the paper pick-up roller, is fed further for a specified time, and the paper
top position reaches the paper feed roller so that the paper skew is adjusted. Then, the

solenoid is turned off, the paper feed roller starts turning, and the paper is fed to the transfer
block in the drum unit.

Photosensitive drum

? = N\l
!-'jk == oy
- ayi=

DYoL

-
S

% Transfer roller
i ( n n

Regist actuator rear
Fig. 3-24

The regist rear actuator in the path from the feed roller to the transfer roller controls the first
print position on the paper.
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2.2.6
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Paper eject

After the printing image on the photosensitive drum is transferred onto the paper, the paper is
fed to the fixing unit to fix unfixed toner onto the paper.

Afterwards, the paper is ejected from the fixing unit by the first eject roller in the fixing unit.
The paper eject actuator detects whether the paper is ejected correctly or not.

After the paper exits from the first eject roller, the paper is turned by the rear cover and
ejected face down into the top output tray through the second eject roller. If the rear cover is
open, the paper is ejected face up straight to the printer rear (straight paper path).

Heat roller 34
\ Exit roller

Pinch roller

Outer chute

Rear cover

Pressure roller 30

Eject roller
Fixing sensor actuator

Fig. 3-25

Duplex printing (HL-6050D/6050DN only)

After the paper exits from the second eject roller with the front of sheet printed, the second
eject roller rotates conversely and feeds the paper to the duplex tray, where the paper skew is
adjusted.

Afterwards, the paper is ejected from the duplex tray to the path through the paper feed roller
and the transfer roller to the transfer block in the drum unit again for process of printing on the
back of sheet.
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2.3 Sensors

2.3.1 Document cover sensor

Document cover sensor

Exit roller unit

Fig. 3-26

2.3.2 Fixing sensor PCB ASSY

Fixing unit

Fixing sensor PCB ASSY
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2.3.3 Photo interrupter

Photo interrupter

Fig. 3-28

2.3.4 Toner sensor PCB unit/ Toner LED PCB ASSY

Toner sensor PCB unit

Toner LED PCB ASSY
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2.3.5 Relay PCB unit

Relay PCB unit

Fig. 3-30

2.3.6 PE/PO sensor PCB ASSY

PE/PO sensor PCB ASSY
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2.3.7 DEV sensor ASSY

DEV sensor ASSY

Fig. 3-32

2.3.8 MP sensor PCB ASSY

MP chute

MP sensor PCB ASSY
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24 Drum Unit
2.41 Photosensitive drum

Generates the latent electrostatic image and develops the image on the drum surface.

2.4.2 Primary charger
Forms a uniform charge on the drum surface.

(1) Corona wire
Generates the ion charge on the drum.

(2) Grid
Spreads the ion charge evenly over the drum surface.

2.4.3 Transfer roller

Transfers the toner image to the paper from the drum surface.

2.4.4 Cleaner

Removes the paper dust or dirt on the surface of the photosensitive drum.
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2.5 Toner Cartridge

Develops the electrostatic latent image on the photosensitive drum with toner and forms the
visible image.

2.5.1 Toner empty mode

The life of the toner cartridge is 7,500 pages at the 5% coverage. In the case of low-duty
printing, however, “TONER EMPTY” is indicated on the LCD before toner runs out due to
wear on the surface of the develop roller and deterioration of toner sealing, inhibiting printing
operations. The upper limit of the rotation rate of the develop roller is 27,000 rotations.

The following graph shows the number of printable pages in the case of A4 printing.

Page / job 1 2 3 4 5 6 7 8 9 10 11 12
Cartridge life 9,000 13,500 16,200 18,000 19,286| 20,250 21,000| 21,600 22,091 22,500 22,846| 23.143
Toner empty
(5% Coverage) 7,500, 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500
Toner empty
(4% Coverage) 9,375 9,375 9,375 9,375 9,375 9,375 9,375 9,375 9,375 9,375 9,375 9,375
Toner empty
(3% Coverage) 12,500 12,500 12,500, 12,5007 12,500 12,500 12,500] 12,500 12,500 12,500 12,500} 12,500
Toner empty
(2% Coverage) 18,750, 18,750, 18,750, 18,750 18,750[ 18,750 18,750[ 18,750 18,750 18,750 18,750 18,750
Toner empty
(1% Coverage) 37,500 37,500 37,500 37,500 37,500 37,500 37,500 37,500 37,500 37,500 37,500 37,500
*Toner cartridge life = 6.0a x 9000 / (2.45 x (a-1) + 6.0)
a: Page / job

*Toner empty = 7500 x5 /b
b: Coverage (%)

I Cartridge life
40,000 =—@®— Toner empty (1%)
45000 @ @ @ @ @ 4 4 == Toner empty (2%)
' —=—Toner empty (3%)
30,000 |
2 =& Toner empty (4%)
g 25000 [~ —&— Toner empty (5%)
% 20,000 % %
£ 15,000
o
10,000 75 5
5,000
0
1 2 3 4 5 6 7 8 9 10 11 12
Page / Job

Most of all customers print higher than 3 pages / job and 3% coverage.

Therefore, it won't be a problem, even if the toner cartridge life is stopped at 27,000 rotations
of the develop roller.
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2.5.2 New toner detection boss

To prevent the toner leakage and image quality degradation when printing in a low duty, HL-
6050 has the function to detect when the new toner is installed.

(If the toner is used beyond its life when printing in low duty, image defect or toner leakage
may occur.)

1 Install the toner cartridge (brand-new) into the drum unit, then install it into the printer.
2 The new toner detection boss of the toner cartridge touches the actuator.
3 The sensor on the machine detects if it is a brand-new toner cartridge.

4 The new toner detection boss moves to the “used toner position” when the printer is used
once.

When a used toner is installed in the step 1, the toner detection boss does not touch the
machine actuator in the step 2. Therefore, the sensor on the machine will be OFF in the step
3.

DEV actuator

New toner detection boss

DEV sensor

Drum unit Process guide L

Fig.3-34
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2.6
2.6.1

2.6.2

Laser detector

HL-6050/6050D/6050DN SERVICE MANUAL

Print Process
Charging

The drum is charged to approximately 870V by an ion charge which is generated by the
primary charger. The charge is generated by ionization of the corona wire, which has a DC
bias from the high-voltage power supply applied to it. The flow of the ion charge is controlled
by the grid to ensure it is distributed evenly on the drum surface. The aluminum drum sleeve
in the photosensitive drum is grounded.

X
+
Aluminum drum sleeve Photosensitive
Organic photoconductor layer drum
870V .
Grid
Voltage | | | | |
regulator |
HVPS AN\\N
Corona wire
Fig. 3-35

The primary charge uses a corona wire, but since the drum is positively charged, only less
than 1/10 of the usual quantity of ozone is generated compared with the negatively charged
drum. The level of ozone expelled from the printer is therefore not harmful to the human body.
Applicable safety standards have been complied with.

Exposure stage

After the drum is positively charged, it is exposed to the light emitted from the laser unit.

Drum

Laser beam
Paper

Laser beam
folens

Polygon mirror

Laser diode

Motor

Fig. 3-36

<Laser exposure unit>

The HL-6050 series printer has a twin laser beam unit to get a resolution of 1200 dpi x 1200
dpi at full-speed printing (A4/LETTER: 24/25 ppm).

1. The two laser beams radiated from a laser diode inside the laser unit are concentrated
into a constant width by a slit in the CO lens cell and then reflected by a polygon mirror
rotating at high speed.
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2. The two laser beams reflected by the polygon mirror are refracted by the theta lens and
radiated from the right through to the left end of the reflection mirror as the polygon mirror
rotates. At this time, blur of the vertical direction of the laser beam by inclination of a
polygon mirror is corrected by passing a CYL lens.

3. The two laser beams reflected by the reflection mirror go straight toward the
photosensitive drum below it, then expose the photosensitive drum in two lines.

The area exposed to the laser beam is the image to be printed. The surface potential of the
exposed area is reduced, forming the electrostatic image to be printed.

Surface

4 1 Cycle of drum
potential (V)

@ @ @ Primary charging

| @

+870 (_ _ (— @ Laser beam exposure and developing

(a) Unexposed area

(Non image area)

+400 — N (b) Exposed area
(Image area)
(b) @ Transfer the image to paper
+150 - |
Drum
sleeve 0

Time

Fig. 3-37
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2.6.4
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Pressure contact and release unit

HL-6050 series printer has the pressure contact and release unit of the development roller. In
order to lengthen the service life of the toner unit, development roller of the toner unit is
brought into close contact with the photosensitive drum when necessary.

1. The toner unit is brought into close contact with the drum unit when the paper being fed
activates the registration sensor actuator.

2. When the paper exits from the fixing unit and activates the paper exit sensor, the toner
unit is released from the drum unit.

3. The toner unit is brought into close contact with the drum unit during the continuous
printing. When the job (continuous printing) is finished, the toner unit is released from the
drum unit.

Developing

Developing causes the toner to be attracted to the electrostatic image on the drum so as to
transform it into a visible image.

The developer consists of a non-magnetic toner. The development roller is made of
conductive rubber and the supply roller (which is also made of conductive sponge) rotate
against each other. The toner is charged and carried from the supply roller to the
development roller. The toner adheres to the development roller and is conveyed to the
photosensitive drum at an even thickness controlled by the blade. The toner is nipped
between the development roller and the drum and developed onto the latent image on the
drum. The electrostatic field between the drum and the development roller, which is DC-
biased from the high-voltage power supply, creates the electrostatic potential to attract toner
particles from the development roller to the latent image area on the drum surface.

Corona wire

Development roller

/! _ Photosensitive drum

Transfer roller
Supply roller

Fig. 3-38
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2.6.5 Transfer

2.6.6

(1) Transfer process

After the drum has been charged and exposed, and has received a developed image, the
toner formed is transferred onto the paper by applying a negative charge to the back of
the paper. The negative charge applied to the paper causes the positively charged toner
to leave the drum, and adhere to the paper. As a result, the image is visible on the
paper.

(2) Cleaning process of transfer roller

If the toner is not transferred onto the paper perfectly it is possible that there may be
residual toner on the drum which will adhere to the transfer roller. The transfer voltage
changes to a positive voltage during non-printing rotation of the drum. Therefore the
transfer roller is cleaned by returning the positively charged toner adhering to the transfer
roller onto the photo-conductive drum.

Fixing stage

The image transferred to the paper by static electricity is fixed by heat and pressure when
passing through the heat roller and the pressure roller in the fixing unit. The thermistor keeps
the surface temperature of the heat roller constant by detecting the surface temperature of the
heat roller and turning on or off the halogen heater lamp.

Thermistor C

Heat roller 34

|

Pressure roller 30 Eject roller

Fig. 3-39

3-32



HL-6050/6050D/6050DN SERVICE MANUAL

CHAPTER 4 DISASSEMBLY AND RE-ASSEMBLY

1. SAFETY PRECAUTIONS

To avoid creating secondary problems by mishandling, follow the warnings and precautions below

during maintenance work.
AWARNING

(1) Always turn off the power switch and unplug the power cord from the power outlet
before accessing any parts inside the printer.

(2) Some parts inside the printer are extremely hot immediately after the printer is
used. When opening the front cover or rear cover to access any parts inside the
printer, never touch the red colored parts shown in the following figures.

@ caurion:

(1) Be careful not to lose screws, washers, or other parts removed.
(2) Be sure to apply grease to the gears and applicable positions specified in this chapter.

(3) When using soldering irons or other heat-generating tools, take care not to accidentally damage
parts such as wires, PCBs and covers.

(4) Static electricity charged in your body may damage electronic parts. When transporting PCBs, be
sure to wrap them in conductive sheets.

(5) When replacing the PCB and all the other related parts, put on a grounding wrist band and perform
the job on a static mat. Also take care not to touch the conductor sections on the flat cables or on
the wire harness.

(6) Be sure to replace self-tapping screws correctly, if removed. Unless otherwise specified, tighten
screws to the following torque values.

TAPTITE, BIND or CUP B
M3: 0.7N e m
M4: 0.8N e m
TAPTITE, CUP S
M3: 0.8N e m
SCREW
M3: 0.7N e m
M4: 0.8N e m

(7) After disconnecting flat cables, check that each cable is not damaged at its end or short-circuited.

(8) When connecting flat cables, do not insert them at an angle. After insertion, check that the cables
are not at an angle.

(9) When connecting or disconnecting cable connectors, hold the connector body, not the cables. If
the connector has a lock, release the connector lock first to release it.

(10) After a repair, check not only the repaired portion but also all connectors. Also check that other
related portions are functioning properly before operational checks.
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2. DISASSEMBLY FLOW
1 18 37
| AC CORD | 1 —»|  FAN MOTOR 80 ASSY | —»| PLATE MOTORASSY |
6
2 v SEPARATION ROLLER ASSY/ 19 38 v
| DRUM_UNIT FEED ROLLER ASSY | FILTER | [_Dxsensorprcs |
3 v - 20 v 39 v
| PAPER TRAY | FEED MP UNIT | | ENGINE PCB | | EJECTION SOLENOID ASSY |
4 ] 5 1 v 40 v
[ ACCESS COVER f——s»| NETWORKBOARD | [ MAIN PCB | SIZE SW PCB ASSY
‘ o1 ¥ ! SIZE SW SPRING
6 22
[ DXFEEDASSY | | MAIN PCB | l FAN 40 | 42 v
* | HVPS PCBASSY |
7 v 15 23 ¥
[ REARCOVERASSY _ |——ipp| FIXING UNIT | l LVPS | 43
* [ RELAYPCBUNIT |
8 v 14 25 i
[ TOP COVERASSY | LASER UNIT | T1 SOLENOID ASSY 44
¥ MP SOLENOID ASSY REGIST ACTUATOR FRONT/
33 * REGIST ACTUATOR REAR/
[ DEVSENSORASSY | 26 REGIST ACTUATOR SPRING
9 v o | CLUTCH SPRING SEPARATING | 25 !
| SIDE COVER L f=——=| PHOTO INTERRUPTER | 27 v [ PE/PO SENSOR PCB ASSY |
o ; [ MAGNETIC CLUTCH REGIST/COLLAR 6 | 6
[ INTERLOCK SW ASSY | 28 29 [ TRAY PE ACTUATOR |
o . | MAIN MOTOR DEVELOPER CLUTCH _ | 47 *
| SIDE COVER R f——>| EXITROLLERUNIT | 32 * 30 | RE ROLLER |
- » [ RELAYPCBLASSY | DEVELOP JONT ] 28 ¥
| TONER SENSOR PCB UNIT | 34 * | F CHUTE UNIT |

| MP PAPER GUIDE 1 ASSY |

12

[ TONERLED PCB ASSY |

35

PROCESS UNIT COVER ASSY/

MP COVER ASSY

36

v

GEAR 24 |

GEAR 18/48/GEAR COLLAR |

49 v

MP-PE SENSOR ACTUATOR 1/
MP SENSOR PCB ASSY
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3. DISASSEMBLY PROCEDURE

3.1 AC Cord

(1) Disconnect the AC cord from the printer.

AC cord
N

Fig. 4-1

3.2 Drum Unit

(1) Open the process unit cover ASSY and remove the drum unit.
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3.3 Paper Tray

(1) Close the process unit cover ASSY and pull out the paper tray.
(2) Remove the paper from the paper tray.

Process unit cover ASSY

Fig. 4-3

NOTE:

(3) Remove the separation pad ASSY and the separation pad spring from the paper tray
ASSY.

Be sure not to lose the separation pad spring when you remove the separation pad

Paper tray

Separation pad spring

((((((((@/
A\
VTE
=‘\:'E'| g
@j -
tLLT

Separation pad ASSY

Fig. 4-4
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(4) Remove the two cup B M3x8 Taptite screws, and remove the paper tray cover.

Paper tray cover

Paper tray

Fig. 4-5

(5) Remove the “A” portion of the roller holder spring.

(6) Remove the P roller unit.

P roller unit

Roller holder spring

Paper tray
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(7) Remove the four bind B M4x10 Taptite screws.

(8) Remove the four hooks with lifting pressure plate, and remove the front tray 1 from the
paper tray.

Pin Pin

Pressure plate Paper indicator

Taptite, bind B M4x10

Taptite, bind B M4x10
Front tray 1

Fig. 4-7

NOTE:

Be sure to hold down the paper indicator when removing the front tray 1. If not, the paper
indicator might get damaged.

Paper indicator

Fig. 4-8
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34 Access