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About This Publication

This publication provides instructions for use by the maintenance personnel to service a WREN 111
type History Module, aWREN 11 type History Module that has been upgraded with the 210
megabyte (MB), 445 megabyte (MB), 875 megabyte (MB), 1.8 gigabyte (GB) Winchester disk
drive(s), or aWDA type History Module that contains either the 210 megabyte, 445 megabyte, 875
megabyte, 1.8 gigabyte (GB), dual logical 875 MB or dual logical 1.8 GB Winchester Disk
drive(s).

This publication will assist you in determining how to service the History Module, identifying
gpare parts, and disassembling and reassembling the History Module when replacing a defective
part.

This publication supports Total Plant Solution (TPS) system Release 530 and earlier software
releases. TPSisthe evolution of TDC 3000X.

This publication supports CE Compliant equipment. Any equipment designated as “ CE
Compliant” complies with the European Union EMC and its health and safety directives. All
equipment entering the European countries after January 1, 1996 require this type of compliance,
denoted by the “CE Mark.”

TECHNICAL ASSISTANCE

If you need assistance |If you need technical assistance, contact your local Honeywell Service
Organization, as explained in the following paragraphs.

International Outside of the United States, contact your local Honeywell Service
customers Organization. If you are not sure of the location or telephone number, call
your Honeywell representative for information.

Customers inside the  Within the United States, call the Technical Assistance Center (TAC) at
United States the toll free number 1-800-822-7673.

Arizona customers Within Arizona, the local number for TAC is 602-313-5558.

Services provided Callsto TAC are answered by a dispatcher from 7:00 A.M. to 5:00 P.M.,
Mountain Standard Time (6:00 A.M. to 4:00 P.M. when daylight saving
timeisin effect). Outside of these hours, emergency calls—those which
affect your ability to control or view a process—will be received by an
answering service, and returned within one hour. TAC maintains its own
TPS system, and frequently can duplicate equipment problems.

Time saving tip It isagood ideato make specific notes about the problem before making
the call. Thiswill help to reduce delays and expedite answers.
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Standard Symbols

Scope The standard symbols used in this publication are defined as follows.

ATTENTION Notes inform the reader about information that is required, but not
immediately evident.

iS not exercised.

WARNING Warnings tell the reader that potential personal harm or serious economic
loss may happen if instructions are not followed.

- Cautions tell the user that damage may occur to equipment if proper care

_| or | Ground connection to building safety ground.

L? Ground stake for building safety ground.

Electrical Shock Hazard—can be |ethal.

DANGER
SHOCK HAZARD

53895

Electrical Shock Hazard—can be lethal.

DANGER
HIGH VOLTAGE

Rotating Fan—can cause personal injury.

Caution—refer to the appropriate installation document.

12/02 History Module Service



Table of Contents

SECTION 1 — INTRODUCTION....cciiittiiteiiitiite ettt ettt s e e s s e e s snbee e e e nneees 15
11 OVBIVIBW ...ttt ettt ettt ettt e e sttt e e e sttt e e e s bb e e e s sbbe e e e s st beeeessnbeeeeees 15
1.2 Support Services and DOCUMENES ........coiuiiiiiiiiiie it 17

SECTION 2 — WREN TYPE HISTORY MODULE DESCRIPTION .....cccccovcvvieeiiiiee e, 19
2.1 OVEBIVIBW ...ttt ettt ettt e ettt e e e e e e e bbb e e e e e e e e e anbbsbeeaeaeeeaanne 19
2.2 Nonredundant Drive History ModUles...........coooiiiiiiiiiiiiiiieeeeee i, 21
22.1 WREN Il History Module DeSCHPiON..........occviiiiiieeiiiieeeeee e 21
222 210/445/875 MB and 1.8 GB History Module Description ..........cccccceevuueee. 27
2.3 Redundant Drive History MOdUIES ...........coiiiiiiiiiiiiiiiee e 33
23.1 Redundant Single Disk Drive Configuration ............cccccoiiiiiiiiieieeiniiiieeeen. 35
2.3.2 Redundant Dual Drive Configuration .............oooccuvieiiieaininiiiieeee e 38

SECTION 3 — WDA TYPE HISTORY MODULE WITH TYPE | DRIVE......c..cccooviviiiineen. 41
3.1 OVEIVIBW ...ttt ettt ettt e e e sttt e e e sttt e e e s bb e e e e s nbbe e e e s st beeeessnbeeeeees 41
3.3 Physical Configuration ..............oevreei i a7
3.4 Circuit Board Configuration .............ceeviiiciieieeieeesiiiiieer e e e s ssireee e e e e e s ennnes 49
35 Nonredundant Drive History Module Configuration ...........cccccceevevviivvvnennn.. 50
3.5.1 Single Disk Drive Configuration............ccccuveeiieeeiiiiiiiieeeee e creeee e e s 50
3.5.2 Dual Disk Drives Configuration...........ccccvvveeeiiiiiiieireee e cesieieeee e e e e s ssvneeeeeees 52
3.6 Redundant Drives History Module Configuration.............ccccvvvveeeeiicivnnennn. 54
3.6.1 Single Disk Drive Configuration............ccccvvveiieeeiiiiiiiieeree e sreeeee e s 55
3.6.2 Dual Disk Drives Configuration...........cccceveeeiiiiiiieireee e ceseieeee e e e e ssvneeeeeens 57
3.7 Field AJUSTMENTS ....cviii i e e e e s 59

SECTION 4 — WDA HISTORY MODULE WITH TYPE Il DRIVE TRAY ....cccccveviviveeiiien, 61
4.1 OVEBIVIBW ...ttt ettt e ettt e e e e e e et bbb e e e e e e e e e snbbbbeeaaaaeaaaane 61
4.3 Physical Configuration ..............cooui i 67
4.4 Circuit Board Configuration .............coooiiiiiiiiieeiieeee e 69
4.5 Nonredundant Drive History Module Configuration ............cccccceeiiiiiiiennen. 70
451 Type |l Disk DriveSConfiguration ..............ooccuueeiiiiiiniiiiieeee e 70
4.6 Redundant Drives History Module Configuration..............cccueeviiiininiiieenn.n. 73
4.6.1 Type |l Disk Drives Configuration .............ooccuueeeiiiiiniiiiiieeee e 74
4.7 Field AJUSTMENTS .....oiiiiiee e 76

SECTION 5 — TEST/TROUBLESHOOTING ....coutiiiiiiiiiie it 77
5.1 OVEIVIBW ...ttt ettt ettt ettt ettt e ettt e e e sttt e e e s bb e e e sttt e e e s abbeeeessnbeeee e e 77
5.2 =TS S = 1T | SR 77
5.3 TroublESNOOLING ....cvvie e e 80
5.3.1 Preliminary CheCKS.......ooi it e e 80
5.3.2 Sequential Troubleshooting ...........cuvveeiiiiiiiii e 81
5.3.3 Maintenance RecomMmeNndationS ..........c.ueveiruiiieiniieee e 85
5.3.4 SMCC/Detailed Module Error MESSAQES......uuvveeviiirrierireeeeiiiiireeeeaeesssnnnees 87
5.35 Real Time Journal (RTJ) MESSAJES .. .uuvuriieeeeiiiiirirereeeeesseeieeereeessannseneees 93
5.3.6 =T oo T ST (= L= |V 94
5.3.7 Data Error Recovery Technics and Documentation ............cccccveeeevrnvnnnnn. 96
5.3.8 Nonredundant Drive Data Error RECOVEIY.........cccvvvevieeeeiiiiiiieeee e s e 97
5.3.9 Redundant Drive Data Error RECOVEIY .......c.oovcuvviiiieeeeiiiiiiieeee e e e e esiieeeeas 103
5.3.10 Control Track Error Recovery for Sectors 1-31......ccccceevvivivvvieineeeeesiiinnns 106
5.3.11 Status Detail DISPIaY......cuieeiiiiiiiieiie e 108
5.3.12 Volume Status DiSPlay..........eeuveeeiiiiiiiiiiiiee e 110
5.3.13 Sector Initialization/Reassignment Procedure...........ccccceevvvcvvveeeeeeeiennnnn, 113

SECTION 6 — WREN TYPE HISTORY MODULE DISASSEMBLY ....ccccceovvivieeeiiieeen 117

12/02 History Module Service



6.1 OVEBIVIBW ...ttt ettt et e e e e ettt e e e e e e e e aanb e e e e e e e e e e e nanneees 117
6.2 Electronics Module Disassembly ... 118
6.3 Nonredundant Winchester Drive Module Disassembly..............cccoeeeeeenn. 119
6.3.1 Fan Assembly REmMOVal ... 120
6.3.2 Slide Tray Assembly RemMoval ...........ccuueeiiiiiiiiiieeee e 120
6.3.3 Power Supply/Disk Drive REMOVaA .........ccooiiiiiiiiiiiiiiiiieee e 121
6.4 Redundant Winchester Drive Module Disassembly..........ccccccooiiiiiiennnnn. 122
6.4.1 Fan Assembly REmMOVal ... 123
6.4.2 Slide Tray Assembly RemMOVval ...........cccuueiiiiiiiiiiie e 123
6.4.3 Power Supply/Disk Drive REMOVaA .........coooiiiiiiiiiiiiiiiieeee e 124
SECTION 7 — WDA TYPE | HISTORY MODULE DISASSEMBLY .....ccccoiviiiiiieniieeenn 125
7.1 OVEIVIEW ..ttt ettt ettt e et e e sttt e e s e st e e e e snbbe e e s snbbeeeeenees 125
7.2 History Module Disassembly...........cccovveeiiiiiiiiiiee e, 126
7.2.1 General DISASSEMDBIY ........uuiiiiieiiiciee e 127
7.2.2 Fan Assembly REMOVAl ...........cccuuiiiiiiiee e 128
7.2.3 Power SUPPIY REMOVAL........cccoiiiiiiiiiiie e 128
7.2.4 Circuit Board REMOVAl ...........eeiiiiiiiiiiiiiie e 129
7.2.5 Winchester Disk Assembly Removal ..........ccccevviiciiiiiiiee s 130
7.3 Winchester Drive Tray DiSassembly ........ccccceeviiiciiiiieee s 131
7.3.1 Winchester Disk Drive REMOVAl ...........ccceveiiiiiiiiiiiiee e 134
SECTION 8 — WDA HISTORY MODULE WITH DUAL LOGICAL DRIVE TRAY
DISASSEMBLY oottt ettt ettt a e nnare e e s nnnee s 151
8.1 OVEBIVIBW ...ttt ettt et e e e e et e e e e e e e e e e aanbb e e e e e e e e e e e nanneees 151
8.2 History Module Disassembly ..., 152
8.2.1 General DISaSSEMDBIY ........uuiiiiiii e 153
8.2.2 Fan Assembly REmMOVal ... 154
8.2.3 Power SUPPly REMOVAL .........cooiiiiiiiiiiie e 154
8.2.4 Circuit Board REMOVAL ........ccoooiiiiiiiiiiieie e 155
8.2.5 Winchester Disk Assembly Removal ..o 156
8.3 Winchester Drive Tray DiSassembly ... 157
8.3.1 Winchester Disk Drive RemMOVal ..........ccuuviiiiiiiiiiiiiiieeeiiieeee e 160
SECTION 9 — WREN TYPE HISTORY MODULE ASSEMBLY ....coccvviiiiiiiiiiiiieiieennn 161
9.1 OVEIVIEW ..ttt ettt ettt e et e e sttt e e s e st e e e e snbbe e e s snbbeeeeenees 161
9.2 Electronics Module AsSembBly ...........oveviveiiiii e 162
9.3 Winchester Drive Module Assembly .........c..ovvveveeiiiiiiiie e 163
9.3.1 = LT =T 0] = Lot =1 =T o 164
9.3.2 Power Supply Replacement.........cc.uuvviieeiiiiiiieeec e 164
9.3.3 Disk Drive ReplaCemMENt ........ccccuviiiiieie e e e 164
9.3.4 Slide Tray ASSEMDBIY......cceeiiiiieee e 168
9.4 Nonredundant WREN [l Drive Installation............cccoocvveeiiiieiiniieeenninenn, 169
9.4.1 Smart Peripheral Controller (SPC) and SPC I/O Boards ............cccvvveee.... 169
9.4.2 Single/Dual WREN 11l Drive PiNNING ....cvveeiiiiiiiiiee e seee e 170
9.4.3 Single/Dual WREN 11l Drive Cabling ......ccccoviiiiiieeee e e csiiiieeeeen 172
9.5 Nonredundant 210/445/875 MB and 1.8 GB Drive Installation ................ 175
9.5.1 Smart Peripheral Controller (SPC) and SPC I/O Boards ............cccvvveee.... 176
9.5.2 Single/Dual 210 MB Drive PiNNiNg .......cuuvvieiiiiiiieeeee e e e sieneeeees 177
9.5.3 Single/Dual 445 MB Drive PiNNiNgG .......cuuvvieiiiiiiieeeee e e s sieneee e 182
9.5.4 Single/Dual 875 MB Drive PiNNiNgG .......ccuvvieiiiiiiiieeeee e e e svieneeee e 187
9.5.5 Single/Dual 1.8 GB Drive PINNING .......ccvvieiiiiiiiiiieee e csiiiieee e e sssinineeeeeeens 193
9.5.6 Single/Dual 210/445/875 MB or 1.8 GB Drive Cabling.......cccccccccecvvvveerenn. 197
9.6 Redundant WREN [l Drive Installation.............ccccceviiieiiiiieiiniiee e, 202
9.6.1 Single Drive INStallation..........c.ccoi i 203
9.6.1.1 Single WREN I Drive PiNNING.......cc.uvviiieeeiiiiiiiee e csineee e s s snnieeeeeee e 203
9.6.1.2 Single WREN 111 Drive Cabling........cccccvveeiiiiiee e 205
9.6.2 Dual Drive INSTAllAtioN ..........coiiiiiiiiiiiiiie e 209
9.6.2.1 Dual WREN [ Drive PinNiNg .......c..ovviiieeeiiiiiiiieee e sesieeee e e e e s ssnnieeeeeee s 209
9.6.2.2 Dual WREN [l Drive Cabling ........c..cuveveeeiiiiiiiieeiee e cesciee e 211
9.6.2.2 Dual WREN Il Drive Cabling, Continued...........c.cccceeevvvvierreeniiiiiiienneenn, 213

12/02

History Module Service

Vi



9.7.1 Redundant Single Drive Installation.............cccoooiiiiiiiiiiiniiiieeeeeeee, 214
9.7.11 Single 210 MB Drive PiNNiNg ........ccuvueiiiiiiiiieeee e 214
9.7.1.2 Single 445 MB Drive PiNNiNg ........ccuuueiiiiiiiiiie e 218
9.7.1.3 Single 875 MB Drive PiNNiNg ........ccuueiiiiiiiiiiieee e 221
9.7.1.4 Single 1.8 GB Drive PINNING ....oooouuiiiiieieee e 227
9.7.15 Single 210/445/875 MB or 1.8 GB Drive Cabling .........ccccccceeeviiiiiiieneennn. 230
SECTION 10 — WDA TYPE HISTORY MODULE ASSEMBLY ......cccoviiiiiiiiiieeiiiee e 233
10.1 OVEIVIBW ...ttt ettt ettt sttt e skt e e s nab e e e s snba e e e snbbe e e e snnaneeas 233
10.2 History Module ASSEMDBIY .......cooveeiiiiiiiiee e 235
10.2.1 General ASSEMDIY .....ueiiiii i 235
10.2.2 Fan Assembly Replacement.........ooocviiiiiiee i 236
10.2.3 Power Supply Replacement ..........c.occiiiieiiee i 236
10.2.4 Circuit Board Replacement..........covveiiiiiiiiiiiiee e sciiieee e s e e e e e 237
10.2.5 Cabling REPIACEMENT ....ccve e 246
10.2.6 Winchester Disk Assembly Replacement ........cccccceeeviviciiieeeee e 247
10.3 Winchester Disk Assembly Reassembly..........ccccceevviiiiiiieeiecc s, 248
104 Winchester Drive Tray ASSEMDIY .......ooviviiiiiiiiiiiiiee e 249
104.1 General INfOrMatioN ...........oviiiiiie e 249
10.4.2 Winchester Disk Drive Replacement...........cccccvveveeiiniiiiiieeeee e 251
SECTION 11 — DUAL LOGICAL WDA HISTORY MODULE ASSEMBLY ........cccceeun.e. 267
111 OVEBIVIBW ...ttt e e ettt e e e e e e e bbbt e e e e e e e e e annnbeeeaaaaeas 267
11.2 History Module ASSEMDBIY ........ccooiiiiiiii e 269
11.2.1 GeNEral ASSEMDIY ......eiiiiiiiii e 269
11.2.2 Fan Assembly Replacement.. ... 270
11.2.3 Power Supply Replacement ... 270
11.2.4 Circuit Board Replacement..........cooooiiiiiiiiiiieaeieieee e 271
11.2.5 Cabling ReplacemMeNt .......coo i 280
11.2.6 Winchester Disk Assembly Replacement ..........cccccoiiiiiiiieienniciiieeenn. 281
11.3 Winchester Disk Assembly Reassembly...........cccccoiiiiiiiiniiiieee, 282
11.4 Winchester Drive Tray ASSEMDIY ........coiiiiiiiiiiiie e 283
1141 General INfOrMAatIoN ..........oii i 283
11.4.2 Winchester Disk Drive Replacement............ccuveeiiiiiiniiiiiieieeeiiieeenn 285
SECTION 12 — STARTUP ...eiiiiitite ettt st e 287
12.1 OVEIVIBW ...ttt ettt ettt ettt s b e e e s enb e e s st e e e e snbae e e e snnnneeas 287
12.2 VISUBL CRECKS ... e 287
12.2.1 WREN Type History Module..............uvviiieeiiiicieeee e 287
12.2.2 WDA Type HisStory MOAUIE .....ccccoiiiiiiieiec e 288
12.3 POWEr-0N PrOCEAUIE.........ciiiiiiiii it 289
12.3.1 Component Replacement Startup ........cccvvvveeeeeiiiiciiiiieee e e e 290
12.3.2 Nonredundant Drive Replacement Startup........ccccccveeevvvcvveeeeeeeevscenveennnn. 292
12.3.3 Redundant Drive Replacement Startup..........ccccvveeveeeeiiiciieeeeee e ssiiieeeenn 294
12.4 Redundant Disk Drive Data Synchronization...........c.cccceccvvvveeeesiiicinnennnen. 294
12.5 Winchester Disk Drive FOrMatting.......ccceeeviivcuieiereeeeeieiiieeeeee e e s e ssveeeeens 296
12.5.1 Drive FOrmatting ProCeAUIE ..........cocuviiiiiee e 297
SECTION 13 — SPARE PARTS ...ttt ettt et e e s stae e nntae e e 301
13.1 OVEBIVIBW ...ttt ettt e e e ettt e e e e e e e ba b b e e e e e e e e e e anbnbeeeaaaaeas 301
13.2 Replaceable PartS LiStS......c..uueiiiioiiiiiiiieeee e 301

12/02

History Module Service

Vi



Figures

Figure 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 2-6
Figure 2-7
Figure 2-8
Figure 2-9
Figure 2-10
Figure 2-11
Figure 2-12
Figure 2-13
Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7
Figure 3-8
Figure 3-9
Figure 3-10
Figure 3-11
Figure 3-12
Figure 3-13
Figure 3-14
Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 5.1
Figure 5.2
Figure 5.3
Figure 5.4
Figure 5.5
Figure 5.6
Figure 5.7
Figure 5.8
Figure 5.9
Figure 5.10
Figure 6-1
Figure 6-2
Figure 7-1
Figure 7-2
Figure 7-3
Figure 7-4
Figure 7-5
Figure 7-6
Figure 7-7
Figure 7-8

Dual WREN Il Drive History Module (Five-Slot Module).............ccccceeennee 21
WREN Il Drive Positioning and Address ASSIgNnMenNts ............ccceeeeeeeennnee 23
Single WREN Il Drive History Module Components and Interconnections24
Dual WREN Il Drive History Module Components and Interconnections . 26

Dual 210/445/875 MB or 1.8 GB Drive History Module.................cc..co.... 27
210/445/875 MB or 1.8 GB Drive POSItioNINg .......ccooeeiiiiiiiiiieeeiiniiiiieeeennn 29
Single 210/445/875 MB or 1.8 GB Drive History Module Components...... 30
Dual Drive HM Components and Interconnections..........ccccoeecuvvveeeeeennnnne 32
Redundant Drive Physical Locations and AJdreSSes ........cccocevvveeeeernnnnns 35
Redundant Single WREN Il Drive Components and Interconnections ..... 36
Redundant Single 210/445/875 MB or 1.8 GB Drive Components............ 37
Redundant Dual WREN III Drive Components and Interconnections........ 39
Redundant Dual 210/445/875 MB or 1.8 GB Drive Components............... 40
Single-Drive TYPE | Winchester Drive Tray .........cccceeviiiieiieeieeeeeiiieeeennn 41
Dual-Drive TYPE | Winchester Drive Tray .........oooocuueeieieeeinniiiiiieeee e 42
WDA History Module — Non-CE Compliant...........coocuuiieiieiiiiiiiiieeee e 44
WDA History Module — CE Compliant ...........ccoeiiiiiiiiiiieeeiieeeee e 45
WDA History Module BIOCK Diagram .............cceeieeiiiiieiiieeeeiiiieeeee e 46
SCSI Bus and Termination INterconNectionsS ............coocveveiiieeeeniieeesninnns. 48
Nonredundant Single-Drive Configuration .............ccoccuiiiiiiiiiiniiiiineeeeee 50
Nonredundant Single-Drive InterconNections ............cccuuveeeeeiiiniiiiieeenennnnee 51
Nonredundant Dual-Drive Configuration ............cccooeiiiiiiiieiniiiiiiieeee s 52
Nonredundant Dual-Drive INterconNectionsS.............ccveeeviieeeiiiiieeeniieeeenns 53
Redundant Single-Drive Configuration...............ceooviiiiiiiiie e 55
Redundant Single-Drive History Module Interconnections......................... 56
Redundant Dual-Drive Configuration ...............cceeaiiiiiiiiiiiie e 57
Redundant Dual-Drive History Module Interconnections .............ccccccceeueee 58
Dual-Drive Type Il Winchester Drive Tray .........oooccveeeeeeeeiiiiiiiieeee e 61
WDA History Module — Non-CE Compliant............oocuuiieiieiiiiiiiiiieeee e 64
WDA History Module — CE Compliant ............cooiiiiiiiiiiieeeiiiieeee e 65
WDA History Module BIOCK Diagram .............cceeieeiiiiiiiieiieeeeiiiieeeea e 66
SCSI Bus and Termination INterconNectionsS ............coocveveviivereniieeenninens. 68
Nonredundant Dual-Drive Configuration ............cccoooiiiiiiiiiiniiiiiiieee e 70
Nonredundant Dual-Drive INterconnectionsS...........c.ccveeeviieeeniiiieeeniiineeenns 72
Redundant Dual-Drive Configuration ...............cccooiiiiiiiieieiniiiiieeee e 74
Redundant Dual-Drive History Module Interconnections .............ccccccceeueee 75
History Module Troubleshooting Flowchart ... 81
WREN IIl, 210/445/875 MB, and 1.8 GB DriVe ........cccccoouieriieiiiee e 87
Status Detail DISPIAY ......cc.eveieiiieee e 108
Status Detail Display (Drive Selected) .........occcuiieeiiiiiiiiiiiieeee, 110
Volume Status Display (Page 1) ....ccueeoiiiiiiiiieieeeiiiiiee e 111
Volume Status Display (PAge 2) ....ccoueoiiiiiiiiieieeeeiiieee e 111
Engineering Personality Main Menu Display ...........ccccoooviieeieaiiniiiieeenenn. 115
SMCC Main MenU DiISPIAY ....cceeeeiiiiiiiieiieee et 115
Sector Initialization/Reassignment Menu Display .........cooocveeieeeeniiiinneen. 116
Sector Initialization/Reassignment Menu (Verification) Display ............... 116
Winchester Drive Module Exploded VIEW ..o 119
Redundant Drive Positioning and Address Assignments.............cccueeee.... 122
WDA History Module EXploded VIEW ............eeeiiiiiiiiiiiiiieeeiiiieeee e 127
Single-Drive Winchester Drive Tray Exploded View ...........cccccceeeiiiinnnee. 132
Dual-Drive Winchester Drive Tray Exploded View...........ccccccovviiiiieennnnn. 132
210 Megabyte Drive Jumper Block Selections (Bottom View)................. 136
Bottom View of 210 MB Drive with SCSI Bus Terminators...................... 137
445 Megabyte Drive Jumper Block Selections (Bottom View)................. 139
Bottom View of 445 MB Drive with SCSI Bus Terminators...................... 140
875 Megabyte Drive (51196680-100) Jumper Block Selections (Bottom

LY AT P PTT PR 142

12/02

History Module Service

viii



Figure 7-9

Figure 7-10
Figure 8-1
Figure 8-2
Figure 9-1
Figure 9-2
Figure 9-3
Figure 9-4
Figure 9-5
Figure 9-6
Figure 9-7
Figure 9-8
Figure 9-9
Figure 9-10
Figure 9-11
Figure 9-12
Figure 9-13

Figure 9-14
Figure 9-15
Figure 9-16

Figure 9-17
Figure 9-18
Figure 9-19
Figure 9-20
Figure 9-21
Figure 9-22
Figure 9-23
Figure 9-24
Figure 9-25

Figure 9-26
Figure 9-28
Figure 9-29
Figure 9-30
Figure 9-31
Figure 9-32

Figure 9-33

Figure 9-34
Figure 9-35
Figure 9-36
Figure 9-37
Figure 9-38
Figure 9-39
Figure 9-40
Figure 9-41
Figure 9-42
Figure 9-43
Figure 9-44
Figure 9-45
Figure 9-46
Figure 9-47
Figure 9-48

Figure 9-49
Figure 10-1

Figure 10-2
Figure 10-3

LY 1) TP RPRT TP 145
1.8 Gigabyte Drive Jumper Block Selections (Bottom View).................... 148
WDA History Module EXploded VIEW ..........coociiiiiiieiiiiiiiieeee e 153
Single-Drive Winchester Drive Tray Exploded View..........cccccoiiiiienneennn. 158
Winchester Drive Module Exploded VIieW...........ccccceeiiiiiiiiiiiieniiiieee. 163
Assembly of Drive Shock Mount Hardware .............cccooouiieeiiiiiniiiinnenenn, 165
Assembly of Adapter Plate t0 DHVE ... 166
Mounting the 210/445/875 MB or 1.8 GB DIiVe.......ccooiiiiiiieiieiiiiiieeee. 167
SPC Board Address Pinning for SCSI Bus Address ........cccccevviiiiiieeeeenn. 169

Single WREN Il Drive Configuration and Termination (Nonredundant) .. 170
Dual WREN 11l Drive Configuration and Termination (Nonredundant).....171

SCSI Cable Routing for Single WREN I Drive.........ccccceeiiiiiiieiieeees 172
Single WREN 11l Drive SCSI Cable Installation ............cccccoviiiiieiieinnnnns 173
SCSI Cable Routing for Dual WREN II DFVES ..........cceviiiiiiiiiiiiieieeees 174
SPC Board Address Pinning for SCSI Bus Address .......cccccovvviiieeeeeennne 176

Terminated 210 MB Drive 5 Jumper Block Selections (Bottom View) ....178
Bottom View of 210 MB Drive with SCSI Bus Terminator Modules

INSTAIIE ... 179
Nonterminated 210 MB Drive 3 Jumper Block Selections (Bottom View)181
Terminated 445 MB Drive 5 Jumper Block Selections (Bottom View) ....183
Bottom View of 445 MB Drive with SCSI Bus Terminator Modules

INSTAIIE ... 184
Nonterminated 445 MB Drive 3 Jumper Block Selections (Bottom View)186
Terminated 875 MB Drive 5 (51196680-100) Jumper Block Selections ..188
Terminated 875 MB Drive 5 (51196680-200) Jumper Block Selections ..189
Nonterminated 875 MB Drive 3 (51196680-100) Jumper Block Selections191
Nonterminated 875 MB Drive 3 (51196680-200) Jumper Block Selections192
Terminated 1.8 GB Drive 5 Jumper Block Selections (Bottom View)....... 194
Nonterminated 1.8 GB Drive 3 Jumper Block Selections (Bottom View) .196
Single 210/445/875 MB or 1.8 GB Drive SCSI Cable Routing (Top View)198
Single 210/445/875 MB or 1.8 GB Drive SCSI Bus Cable Routing (Side

LY 1) TP RPRP TP 199
Dual 210/445/875 MB or 1.8 GB Drive SCSI Cable Routing (Side View) —200
Redundant Drive Positioning and Address AsSignments .............ccuveeee... 202
Redundant Single WREN Il Drive Configuration .............cccccccveeeeeiiinnenn. 204
Redundant Single WREN Il Drive SCSI Bus Cable Routing (Side View) 205
Terminator/Card Guide ASSEMDIY ........cooiiiiiiiiiiiie e 206
Redundant Single WREN Il Drive SCSI Bus Cable Installation (Front

LY 1) TP RPRP TP 207
Redundant Single WREN Il Drive SCSI Bus Cable Installation (Top

LY 1) PP RRRP TP 208
Redundant Dual WREN 1l Drive Configuration..............cccoeeeeieiiniiiinenen. 210

Redundant Dual WREN Il Drive SCSI Bus Cable Routing (Side View) ..212
Redundant Dual WREN lII Drive SCSI Cable Installation (Top View)...... 213
Redundant 210/445/875 or 1.8 GB Drive Positioning...........ccccccoeeuvveeeen. 214
Nonterminated 210 MB Drive 5 Jumper Block Selections (Bottom View) 216
Nonterminated 210 MB Drive 4 Jumper Block Selections (Bottom View) 217
Nonterminated 445 MB Drive 5 Jumper Block Selections (Bottom View) 219
Nonterminated 445 MB Drive 4 Jumper Block Selections (Bottom View) 220
Nonterminated 875 MB Drive 5 (51196680-100) Jumper Block Selections222
Nonterminated 875 MB Drive 4 (51196680-100) Jumper Block Selections223
Nonterminated 875 MB Drive 5 (51196680-200) Jumper Block Selections225
Nonterminated 875 MB Drive 4 (51196680-200) Jumper Block Selections226
Nonterminated 1.8 GB Drive 5 Jumper Block Selections (Bottom View) .228
Nonterminated 1.8 GB Drive 4 Jumper Block Selections (Bottom View) .229
Redundant Single 210/445/875 MB or 1.8 GB Drive SCSI Bus Cable

{01011 o [P PP TP 231
Redundant Single 210/445/875 MB or 1.8 GB Drive SCSI Bus Cable

InStallation (TOP VIEW) ..cceeiiiiiieieie ettt 232
WDA History Module EXploded VIEW .........ccooiiiiiiiieiiiiiiiiieee e 235
SCSI Bus Address Pinning on SPC Circuit Board............ccccevviiiiiieneeenn. 238
K2LCN Board (51401551-x00) LCN Node Address Selection ................. 240

12/02

History Module Service



Figure 10-4
Figure 10-5
Figure 10-6
Figure 10-7
Figure 10-8
Figure 10-9
Figure 10-10
Figure 10-11
Figure 10-12
Figure 10-13
Figure 10-14
Figure 10-15
Figure 10-16
Figure 10-17

Figure 10-18

Figure 10-19
Figure 10-20
Figure 10-21
Figure 11-1
Figure 11-2
Figure 11-3
Figure 11-4
Figure 11-5
Figure 11-6
Figure 11-7
Figure 11-8
Figure 11-9
Figure 11-10
Figure 11-11
Figure 11-12

K2LCN Board (51402615-x00) LCN Node Address Selection................. 241

K4LCN Board (51401946-100) LCN Node Address Selection................. 242
K4LCN Board (51402755-100) LCN Node Address Selection................. 243
LCN I/0 Board LCN Node Address Selection............cccceeveveeeiniieeeinnnenn, 244
CLCN A/B Board LCN Node Address Selection ..........ccccevvvereriiieeennnnne, 245
Winchester DisSk ASSEMDBIY .........euiiiiiiiii e 247
Winchester Disk Assembly Exploded VIiew ..........cccccooiiiiiiieienniiiiinen. 248
Single-Drive Winchester Drive Tray Exploded View...........ccccceeeennnee 249
Dual-Drive Winchester Drive Tray Exploded View ..........cccccccceeviiinneen. 249
210 Megabyte Drive Jumper Block Selections (Bottom View).............. 252
Bottom View of 210 MB Drive with SCSI Bus Terminators................... 253
445 Megabyte Drive Jumper Block Selections (Bottom View).............. 255
Bottom View of 445 MB Drive with SCSI Bus Terminators................... 256
875 Megabyte Drive (51196680-100) Jumper Block Selections (Bottom
VIBWW) ettt e e et e e e e e b e e e e e e e e nnnreeee s 258
875 Megabyte Drive (51196680-200) Jumper Block Selections (Bottom
LY T TP PR 261
1.8 Gigabyte Drive Jumper Block Selections (Bottom View)................ 263
210 Megabyte Drive MOUNTING .....ccoooiiiiiiiieeieae et 265
445/875 Megabyte and 1.8 Gigabyte Drive Mounting.............cccceeeeeenn.. 265
WDA History Module EXploded VIEW ............eeeiiiiiiiiiiiiiieeeiiiieee e 269
SCSI Bus Address Pinning on SPC Circuit Board .............ccccveeieeiiinnnee. 272
K2LCN Board (51401551-x00) LCN Node Address Selection................. 274
K2LCN Board (51402615-x00) LCN Node Address Selection................. 275
K4LCN Board (51401946-100) LCN Node Address Selection................. 276
K4LCN Board (51402755-100) LCN Node Address Selection................. 277
LCN I/0 Board LCN Node Address Selection...........cccceevveeeiniierennnnenn. 278
CLCN A/B Board LCN Node Address Selection ..........cccccevvveveinineeennnne. 279
Winchester DisSk ASSEMDBIY .........euiiiiiiiiie e 281
Winchester Disk Assembly Exploded VIew ..........cccccooiiiiiiiiienniiinnen. 282
Single-Drive Winchester Drive Tray Exploded View...........ccccceeveennee 283
Winchester ST39175LW Drive PinNiNg .........oeeiiiiiiiiiiiiiiieeeeiiieeeenn 286

12/02

History Module Service



Tables

Table 1-1
Table 5.1
Table 5.2
Table 5.3
Table 5.4

Table 5.5
Table 5.6
Table 5.7
Table 5.8
Table 5.9
Table 5.10

Table 5.11
Table 5.12
Table 5.13
Table 5.14
Table 5.15
Table 5.16
Table 5.17
Table 5.18

Table 5.19

Table 5.20
Table 5.21
Table 5.22
Table 5.23
Table 5.24
Table 7-1
Table 7-2
Table 7-3
Table 7-4
Table 7-5
Table 10-1
Table 10-2
Table 10-3
Table 10-4
Table 10-5
Table 12-1

Table 12-2
Table 12-3
Table 12-4
Table 12-5
Table 12-6
Table 12-7
Table 12-8
Table 12-9

Table 13-1
Table 13-2

Winchester Disk Drive Capaciti€S .........cvveeiiiiiiiiiiieeeieiiiiieee e seseieee e e 16
History Module Reset ProCedure.........cuvvveeeiiiciieiiiie e 78
Troubleshooting Procedure — History Module Operates Intermittently....... 79
Troubleshooting Procedure — History Module Will Not Boot ...................... 82
Troubleshooting Procedure — Kernel Circuit Board Alphanumeric Display
(RS I PRSPPI 83
Troubleshooting Procedure — History Module Node Status Errors............. 84
Maintenance Recommendation MESSAgES .......ccuvvvrveeeriiriiieeeeeeesiniineeeeeens 86
WREN IIl, 210/445/875 MB, and 1.8 GB DriVe.......c.ccccvvtiiiiiieniiiieeiniieeenn 87
Drive Primary and Secondary Error Codes ........ccccccvveeviiiiiieeeeee s iiinieeeenn, 89
Drive Sense Keys/SENSE COUES........cccvueiiireeeiiiiniieeeee e e s seveieee e e e e s snvnneeeas 90
WREN IIl, 210/445/875 MB, and 1.8 GB Drive Recommended
COITECHVE ACHION ...ttt 92
Real Time Journal (RTJ) MESSAJES......uuuurrrieeeiiiiiiieieeeeesirineeeeeeesennnees 93
History Module Error Recovery Reference Manuals...........ccccccveeeeeenneee. 97
History Module Personality Loading Procedure ..........cccccevvecvvvveeeeeninnnns 98
Data Error Recovery Procedure — Init/Reload Not Required................. 101
Data Error Recovery Procedure — Init/Reload Required ..........cc..cc.....e. 102
Redundant Drive Data Error Recovery Procedure —..........ccccceeevevnnnee. 103
Redundant Drive Data Error Recovery Procedure —..........ccccceeevevnnneee. 104
Drive 5 or 3 Control Track Error Recovery Procedure — Redundant
DIIVES ettt 106
Drive 4 or 2 Control Track Error Recovery Procedure — Redundant
DIIVES ittt 106
Drive 5 or 3 Control Track Error Recovery Procedure —.............cc........ 107
Accessing the Status Detail Display Procedure ............ccccvvvveveeviinnnnen, 108
Volume Status Display Access Procedure..........cccceeeevvviieeeeeeeeeescennenn, 110
Volume Status Display Status .........cccuveeireeeiiiiiiiieeee e 112
Initialize/Reassign Sector ProCedUre .........cccccvvcvveeeeeeesiiiivieene e e s e 114
210 Megabyte Drive SCSI Device Address Selection ...........ccccccevveerinnnns 135
445 Megabyte Drive SCSI Device Address Selection ........cccccceecvvveeeeennn. 138
875 MB Drive (51196680-100) SCSI Bus Address Selection................... 141
875 MB Drive (51196680-200) SCSI Bus Address Selection................... 144
1.8 Gigabyte Drive SCSI Device Address Selection..........ccccccceveeevennnnen. 147
210 Megabyte Drive SCSI Device Address Selection.........cccccccccuvveeeee. 251
445 Megabyte Drive SCSI Device Address Selection.........ccccoceeevveeeee. 254
875 MB Drive (51196680-100) SCSI Bus Address Selection ............... 257
875 MB Drive (51196680-200) SCSI Bus Address Selection ............... 260
1.8 Gigabyte Drive SCSI Device Address Selection ...........ccccccvvveeeeennn. 262
Restarting a WREN Type History Module Procedure — Component
=T 0] = Tt =Y 1= o | S 290
Restarting a WDA Type History Module Procedure — Component
=T 0] = Lot =Y 1Y o | S 291
Restarting a WREN Type History Module Procedure — Nonredundant
Drive REPIACEMENT.......ceviie e 292
Restarting a WDA Type History Module Procedure — Nonredundant
Drive Replacement........oouuiiiiiiiiie s 293
Restarting a WREN Type History Module Procedure — Redundant
Drive Replacement.........ocuuiiiiiiiiie e 294
Restarting a WDA Type History Module Procedure — Redundant Drive
REPIACEMENT ... 294
Redundant Drives Data Synchronization Procedure............cccccccoevueeee. 295
HVTS SCMD Test 21 ProCedUre ......ccuvuiveeeeiiiiiieeeeee e e seeieeeeeee e s s e 297
SCMD Test 21 ParametersS ......ccoeieie e 298
WREN Type Drive History Module Parts List.........ccccocvveiniiieeiniieeenne 302
WDA Type Drive History Module Parts LiSt..........cccccoviviiniiineiniiieeenne 303

12/02

History Module Service

Xi



Acronyms

Bit
Byte
CRC
ECC
GB
HMI
HMO
HVTS
LCN
LED
NCF
NCF
ORU
PWB
RTJ
SCMD
SMCC
TAC
WDA

Binary 1 or O

Eight data bits

Cyclic Redundancy Check

Error Correction Code

Gigabyte

History Module Initialization
History Module Operating
Hardware Verification Test System
Local Control Network

Light Emitting Diode

Network Configuration File
Network Configuration File
Optimum Replaceable Unit
Printed Wire Board

Real Time Journal

Smart Controller Magnetic Disk
System Maintenance Control Center
Technical Assistance Center
Winchester Disk Assembly

12/02

History Module Service

Xii



References

Publication Publication Binder Binder
Title Number Title Number
History Module Specification and HMO03-500 System Summary - 2 3010-2
Technical Data
LCN System Installation SW20-500 LCN Installation 3025
LCN System Checkout SW20-510 LCN Installation 3025
Engineer’s Reference Manual SWO09-505 Implementation/Startup & 3030-2
Reconfiguration - 2
Command Processor Operation SW11-507 Implementation/Startup & 3030-1
Reconfiguration - 1
Five/Ten-Slot Module Service LC13-500 LCN Service - 2 3060-2
System Maintenance Guide SW13-500 LCN Service - 1 3060-1
Maintenance Test Operations SW11-502 LCN Service - 1 3060-1
Universal Station Service US13-500 LCN Service - 1 3060-1
Test System Executive SW13-510 LCN Service - 3 3060-3
Hardware Verification Test System SW13-511 LCN Service - 3 3060-3
12/02 History Module Service Xiii



12/02 History Module Service Xiv



Section 1 — Introduction

1.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

11 Overview 17
1.2 Support Services and Documents 19

The manual’s purpose

WREN type History
Module description

WREN lll type History
Module

WREN Il upgrade

WDA type History
Module description

This manual provides instructions and references for maintenance, test,
troubleshooting and repair of the TPS system WREN type or WDA type
History Module (HM).

The WREN type History Module includes an electronics module and one
or two Winchester Drive Modules.

The electronics module consists of a Five-Slot Module or one Local
Control Network (LCN) node of a Dual Node Module (original WREN |11
type History Modules only). The electronics module interfaces to one or
two Winchester Drive Modules and contains functional circuit boards,
associated /O circuit boards, afan assembly, and a power supply.

The Winchester Drive Module contains one or two Winchester Disk
drives, afan assembly, and a power supply.

Software Release 520 supports only the WREN 111 type of History
Module. The WREN | and WREN |1 types of History Modules are not
supported by the software or this manual.

The WREN |11 type of History Module can be upgraded to accommodate
one or more 210 megabyte (MB), 445 megabyte (MB), 875 megabyte
(MB), or 1.8 gigabyte (GB) , dual logical 875 MB or 1.8 GB drive(s)
while using WREN I11 History Module components, such as SPC and SPC
I/O circuit boards, and a SCSI bus ribbon cable.

The WDA type History Module, which is packaged in a Five-Slot Module
chassis, includes the following basic components.

» Loca Control Network (LCN) node electronics
* Winchester disk drive controller electronics
* one, two, or four 3 1/2-inch Winchester disk drives

Continued on next page
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1.1 Overvi €W, Continued

WDA History Module
contents

WDA Drive Tray

Type Il WDA Drive
Tray

Drive capacities

The WDA History Module consists of

* Functional circuit boards and associated |I/O circuit boards

* A Winchester Disk Assembly (WDA) that occupies two card slots and
contains one or two Winchester Drive Trays. One or two 3.5-inch
Winchester disk drives are mounted on the Winchester Drive Trays.

e A fan assembly and an enhanced power supply

One or two Winchester Drive Trays, resident in the Winchester Disk
Assembly, contain one or two 3.5-inch Winchester hard disk drives that
are formatted for 256 bytes per sector. The drive has a maximum storage
capacity of approximately 210 megabytes, 445 megabytes, 875 megabytes,
or 1.8 gigabytes (GB) where a megabyte is a unit of 1,024,000 bytes, and a
gigabyteis 1,024,000,000 bytes.

Each drive tray holds one hard drive that looks like two hard drives when
placed in the WDA HM. A drive pinned as SCSI ID 5 looks like 5/3. A
drive pinned as SCSI ID 4 looks like 4/2. The drive acts as a pair of dua
drives with a capacity of two 875 MB or two 1.8 GB drives and so the
History Module must be configured as a Dual Drive HM.

Although the WREN 11 type drive is physically much larger in size than
the than the 210 megabyte, 445 megabyte, 875 megabyte, and 1.8 gigabyte
Winchester disk drives, its formatted storage capacity in megabytes (MBS)
is considerably less.

The 210 megabyte, 445 megabyte, 875 megabyte, and 1.8 gigabyte
Winchester disk drives are small in physical size, only 3 1/2 inches, but
they have a much larger storage capacity than the WREN 11 drive. The
drives’ formatted capacities, where a megabyte isa unit of 1,024,000
bytes, arelisted in Table 1-1.

Table 1-1 Winchester Disk Drive Capacities

Drive Type Capacity in Megabytes
Single Drives Dual Drives
Formatted Formatted
WREN I 136.90 273.80
210 Megabyte 215.04 430.08
445 Megabyte 454.13 908.26
875 Megabyte 896.04 1792.08
1.8 Gigabyte 1882.93 3765.86

Continued on next page
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1.1 Overvi €W, Continued

Redundant drive
configurations

Troubleshooting,
disassembly, and

History Modules with WREN 111, 210/445/875 MB, or 1.8 GB drives can
be assembled in a*“redundant disk drive” configuration. The
configuration allows software to “ synchronize” aredundant drive with its
active primary drive partner in such away that the same data is written to
both drives almost simultaneously. If one of the drivesfails, its partner
becomes the active drive until the failed driveisrepaired or replaced. The
design of the redundant disk drive History Module permits power to
remain on the active drive(s) while the failed drive is being replaced.

The troubleshooting, disassembly, and assembly procedures presented are
effective down to the replacement part level. A spare partslistsis

assembly included and is keyed to an exploded figure view that can be used for the
disassembly and assembly procedures.
1.2 Support Services and Documents

Support documents

Support services

If you need help

Honeywell support documents are either required or will be of assistance
during checkout, startup, and operation of the system. They are referenced
at the beginning of this publication.

Optional Honeywell power-on support, field services, and technical
support are available during the on-site checkout of the TPS system
equipment.

A Honeywell Technical Assistance Center (TAC) engineer can often help
isolate hardware failures and procedural errors. Additionally, TAC has
ready access to Shipping Alerts, Product Release Notices, and problem
histories that may help identify the source of a problem.
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Section 2 — WREN Type History Module Description

2.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

21 Overview 21

2.2 Nonredundant Drive History Modules 23

221 WREN Il History Module Description 23

222 210/445/875 MB and 1.8 GB History Module Description 29
2.3 Redundant Drive History Modules 35

23.1 Redundant Single Disk Drive Configuration 37

2.3.2 Redundant Dual Drive Configuration 40

Purpose of this
section

Purpose of the History
Module

History Module
overview

How to use this
section

This section describes the four possible configurations for the WREN type
History Module (HM) hardware, including hardware servicing and
replacement.

The WREN type History Module provides mass data storage for history
files, system software, and customer files for the TPS system. The History
Module is a node on the Local Control Network (LCN) with a specific
address assigned. More than one History Module can reside on the
network.

The History Module consists of alower Five-Slot or Dual Node
electronics module and one or two upper Winchester Drive Modules. The
electronics module contains the electronic control functionality, while
each Winchester Drive Module is capable of containing one or two
Winchester disk drives.

Use this section to identify the type of WREN History Module you have
which is based on the type of drive used init. The types of WREN History
Modules are WREN 111 or aWREN Il History Module that has been
upgraded to accommodate one or more 210 megabyte (MB), 445 megabyte,
875 megabyte, or 1.8 gigabyte (GB) drives. Then, concentrate on the
sections in the manual that meet your needs, such as testing/troubleshooting,
disassembly, assembly, servicing, and History Module startup.

Continued on next page
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2.1 Overvi €W, Continued

Redundant drive
configuration

Field Adjustments

A History Module can have redundant disk drives. History Modules that
contain WREN 111, 210 MB, 445 MB, 875 MB, or 1.8 GB disk drives
accommodate redundancy. Datais stored on the redundant hard-disk
drives aimost simultaneoudly. If one hard-disk drive should fail, the other
drive has the identical database stored intact and can support continuous
operation of the History Module until the failed driveis repaired or
replaced. For more information on redundant drives, go to subsection 2.3.

There are no field adjustments required for the History Module's
electronics or Winchester disk drives.
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2.2 Nonredundant Drive History Modules
2.2.1 WREN Illl History Module Description
Overview Figure 2-1 illustratesa WREN |11 History Module containing dual WREN
[11 Winchester disk drives. The electronics moduleillustrated isa
standard LCN Five-Slot Module, but a Dual Node Module can aso be a
component of aWREN |11 History Module. Each of the two Winchester
Drive Modules occupy the same space as a Five-Slot Module, but they
contain slide-out tray assemblies on which aWREN Il drive is mounted.
Each Winchester Drive Module has its own drive power supply that is
mounted at the left side of the tray assembly.
The WREN |11 History Module supports both redundant and nonredundant
configurations. Depending upon the configuration, the History Module
consists of one or two Winchester Drive Modules.
Figure 2-1 Dua WREN Il Drive History Module (Five-Slot Module)
€
Winchester
Modules
-
(o
€
-
c
(o
Electronics
Module
-
9
1761
Continued on next page
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2.2.1 WREN Il History Module Description, continued

WREN Il hardware
configurations

WREN Il electronics
module configuration

The WREN Il driveisidentified by the rectangular shape of the hard
drive mounted on top and by the smooth sides of its chassis. Asillustrated
in Figure 2-1, there are no cooling holesin the sides.

The Winchester Drive Module and the electronics module are always
mounted one above the other asillustrated in the Figure 2-1. A single
ribbon cable from the SPC 1/O circuit board at the rear of the electronics
module enters aslot at the rear of the lower Winchester Drive Module,
routes over the slide tray assembly, and connects to the WREN 111 drive(s)
on the tray assembly. The cable then exits the lower module and enters
the upper Winchester Drive Module where it connects to the drive(s) on
the tray assembly. In the “standard” nonredundant configurations, the
SCSI (Small Computer Systems Interface—often nicknamed “ scuzzy”)
bus ribbon cable interconnects to one or two drives. The drive at the end
of the SCSI bus interface cable has a bus terminator module installed on it.

The SCSI bus ribbon cable is agroup of transmission lines that must be
terminated at each end, on the SPC 1/O circuit board and at the drive end
of the SCSI bus cable. The actual routing of the SCSI bus ribbon cable for
aparticular configuration isillustrated elsewhere in this manual .

If the WREN Il drives areinstalled in a nonredundant drive History
Module, the SCSI bus terminator module is located on the last drive on the
cable. When WREN 1l drives areinstalled in aredundant drive History
Module, the SCSI bus termination is located at the physical end of the
ribbon cable. A busterminator card is fastened to the top of the upper
Winchester Drive Module chassis. This arrangement permits afailed
drive to be disconnected while power is applied without disturbing its
redundant partner on the same SCSI bus.

A Smart Peripheral Controller (SPC) circuit board and its associated SPC
I/O circuit board communicate with the WREN 111 drives. The other
board types in the electronics module vary with the module type, Five-Slot
Module or Dual Node Module. The functional board complement of the
electronics module can also vary with different software releases. Refer to
the Five/Ten-Sot Module Service or Dual Node Module Service manual
for the board complement that matches your equipment.

Thisisan LCN module using standard LCN cabling. Seethe Five/Ten-
Sot Module Service or Dual Node Module Service manual for LCN
cabling information.

Continued on next page
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2.2.1 WREN lll History Module Description, continued

WREN Il drive
configurations

The drive mounted in the Winchester Drive Module is designated “Drive
5,” referred to as “Device 5,” and must be pinned (configured) for address
5. Itistheonly drive. Thedriveisawaysassigned address5and is
mounted in a single Winchester Drive Module. Figure 2-2 illustrates the
mounting position and address assignment of the drive on the tray
assembly.

Figure2-2  WREN IlI Drive Positioning and Address Assignments

Drive 5 Drive 5
Address =5 Address =5
Drive 3
Address = 3
Single Drive History Module Dual Drive History Module

16751

Continued on next page
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22.1

Single WREN Il drive

interconn

WREN Ill History Module Description, continued

ections

module must be installed at the rear of the drive.

Single WREN |11 Drive History Module Components and Interconnections

Figure 2-3 illustrates the components and interconnections between the
SPC 1/0O circuit board and asingle WREN I11 drive. A bus terminator

Figure 2-3
SPC I/0 (WREN I11)
(51304156-100)
SCSI Bus Cable ;
(51304379-100)
Power Cord
— _ H
>
Q.
=3 SCSI Bus Terminator
v Installed on Drive 5
g (Last Drive on Bus)
c PN i
Drive 5
I | (Rear View)
11
(L5
7 <~ T i Hloooo
_lD L
Winchester Drive Module #2
(Top View)
ninj* Power Cord
— ] _ kj
> SCSI Bus Terminator
o .
=) Winchester Drive Removed from Drive 3
‘Q (Top View) . a
g Drive 3
g P o (Rear View)
1
A
T »",,,, ciiiiiHloooo
L oy
D N4 < A=
1 [ L

Winchester Drive Module #1

(Top View)

SCSI Bus Cable
Connector

DC Power Connector
(Cable 51303536-061)

16753

Continued on next page
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2.2.1 WREN lll History Module Description, continued

Dual WREN Il drive
configuration

InaWREN I1l History Module with dual drives, the drive mounted in the
bottom Winchester Drive Module (module #1) is designated “Drive 3”
and must be pinned for SCSI bus address 3. It isreferred to as“Device 3.”
The drive that is mounted in the top Winchester Drive Module (module
#2) isdesignated “Drive 5" and must be pinned for SCSI bus address 5. It
isreferred to as“Device 5.” Figure 2-2 illustrates the drive positions and
address assignments of the drives on the tray assemblies. Itisa
conventional practice to have Device 3 in the lower Winchester module
and Device 5 in the upper Winchester module. Electrically, it is possible
for their locations to be reversed. However, to avoid confusion, the
standard configuration is recommended.

Figure 2-4 illustrates the components and interconnections between the
SPC 1/0O circuit board and the dual WREN 111 drives. A bus terminator
module must be installed on the drive that is at the end of the SCSI bus
ribbon cable (Drive 5, Device 5). A drive that isin the middle of the SCSI
bus

(Drive 3, Device 3) must not have a bus terminator module installed on it.

It may appear excessive that a separate Winchester Drive Module (with
power supply) is used to house each WREN Il1 drive when a second drive
can be accommodated in a single Winchester Drive Module. If datais
being written to a WREN Il drive at the same instant that AC power fails,
there must be away to provide power to the drive until it has had time to
complete the write cycle and avoid corrupted data. The Winchester disk
drive power supply is designed with sufficient “ride through power” to
sustain power for asingle WREN Il drive, but not enough capability for
two drives. For this reason, asingle power supply is allocated for each
WREN Il1 drive that must record unduplicated data.

Continued on next page
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2.2.1 WREN Il History Module Description, continued

Dual WREN lll drive
interconnections
Figure2-4  Dua WREN IlI Drive History Module Components and Interconnections
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2.2.2

Overview

210/445/875 MB and 1.8 GB History Module Description

Figure 2-5 illustrates a WREN type History Module that has been
upgraded to accommodate dual 210 megabyte, 445 megabyte, 875
megabyte, or 1.8 gigabyte Winchester disk drives.

Thedrive(s) inaWREN |, WREN 11, or WREN |I1I History Module can be
replaced with the 210, 445, or 875 MB drive. The following replacement
kits are available.

e 210 MB drive replacement kit — part number 51196269-100
* 445 MB drive replacement kit — part number 51196351-100
» 875 MB drive replacement kit — part number 51196720-100
» 1.8 GB drive replacement kit — part number 51196897-100

A kit contains one drive, installation hardware, and installation
instructions.

The electronics module can be the standard LCN Five-Slot Module or
Dual Node Module. Figure 2-5 illustrates the Five-Slot Module. Each of
the two Winchester Drive Modules occupy the same space as a Five-Slot
Module or Dual Node Module, but they contain a slide-out tray assembly
on which a210 MB, 445 MB, 875 MB, or 1.8 GB driveis mounted. Each
Winchester Drive Module has its own power supply that is mounted at the
left side of the tray assembly.

Figure2-5 Dual 210/445/875 MB or 1.8 GB Drive History Module
(Five-Slot Module)

Continued on next page
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2.2.2 210/445/875 MB and 1.8 GB History Module
Description, continued

Hardware
configurations

The 210 MB, 445 MB, 875 MB, or 1.8 GB driveiseasily identified by its
small size, with the size of the disk only 3 1/2 inches. An adapter plateis
used to adapt the drive directly to the mounting holes on the tray assembly
that are normally used for the WREN 111 drive. No shock-mounts are
used.

The Winchester Drive Modules and the electronics module are always
mounted one above the other asillustrated in the Figure 2-5. A single
SCSI bus ribbon cable from the SPC 1/O circuit board in the 1/0 cage at
the rear of the electronics module enters aslot at the rear of the lower
Winchester Drive Module, routes over the slide tray assembly, and
connects to the drive(s) on the tray assembly. The cable then exits the
module and enters the upper Winchester Drive Module where it connects
to the drive(s) on the tray assembly. In the standard nonredundant
configurations, the SCSI (Small Computer Systems Interface—often
nicknamed “scuzzy”) bus cable interconnects to one or two drives. The
end drive on the interface has termination resistor modules installed on it.

The SCSI bus ribbon cable is a group of transmission lines that must be
terminated at each end, on the SPC 1/O circuit board, and at the drive end
of the SCSI bus cable. The actual routing of the SCSI bus ribbon cableis
illustrated elsewhere in this manual.

If the drives areinstalled in a nonredundant History Module, three SCSI
bus termination resistor modules are located on the last drive on the cable.
When drives areinstalled in aredundant History Module, a bus terminator
card provides the termination at the physical end of the SCSI bus ribbon
cable, separate from the last drive on the bus. The bus terminator card is
fastened to the top of the upper Winchester Drive Module chassis. This
arrangement permits a failed drive to be disconnected while power is
applied and not disturb its redundant partner on the same SCSI bus.

Continued on next page
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2.2.2 210/445/875 MB and 1.8 GB History Module
Description, continued

Electronics module The functional board complement of the electronics module varies for

configuration different software releases. See the Five/Ten-Sot Module Service or Dual
Node Module Service manual for the board complement that matches your
original hardware.

The Smart Peripheral Controller (SPC) circuit board and its associated
SPC 1/0O circuit board are used to communicate with the drives. For other
current board types, refer to the Five/Ten-Sot Module Service or Dual
Node Module Service manual.

Thisisan LCN module using standard LCN cabling. Seethe Five/Ten-
Sot Module Service or Dual Node Module Service manual for LCN
cabling information.

Drive configurations  The drive mounted in the Winchester Drive Module is designated “ Drive
5,” referred to as as “Device 5,” and must be pinned (configured) for
address 5. When you have a single drive History Module, thisis the only
drive. Thedriveisaways assigned address 5 and is mounted in asingle
Winchester Drive Module. Figure 2-6 illustrates the drive position and
address assignment of the drive on the tray assembly.

Figure2-6  210/445/875 MB or 1.8 GB Drive Positioning

and Address Assignments
Drive 5 Drive 5
Address =5 Address =5

Drive 3
Address = 3

Single Drive History Module Dual Drive History Module
16751

Continued on next page
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2.2.2 210/445/875 MB and 1.8 GB History Module
Description, continued

Single drive
configuration

Figure 2-7

Figure 2-7 illustrates the components and interconnections between the
SPC 1/0O circuit board and asingle drive. Three SCSI bus termination
resistor modules must be installed on the bottom of the 210 MB or 445
MB drive.

Single 210/445/875 MB or 1.8 GB Drive History Module Components

and Interconnections

5-Slot Module (HM) 5-Slot Module (HM)

SPC I/0 5 SPC (51401052-100) 5
4
2 LCN (51400667-100) 21| F

- an

2| |————

Len o 1 HMPU (51400978-100) 1

+ 1 Power Supply
Rear View Front View
(Front Panel Omitted)

SPC /0
(51304156-100)

Red Line

= c1E
t ] +— 51190728-105
51190728-105 _{

i Fan Assembly Cable SCSI Bus Ribbon Cable
IJ_]|I]'i_|D”Ve Power Supply  (51303549-100) (51304191-100)

Power Cord

7: // — 7 T I]FE?_

| Fan Assembly

Y
\

Drive 5

IDE F4F+-H--4- (Rear View)
A AR Toooo)

4= ; rJ: 1

DC Power Cable (51303536-061)

Winchester Drive Chassis
(Top View)

Note:

Depending upon the manufacturing date of the History Module, an EMPU, HMPU, or HPK2 could be
installed in slot 1. If an HPK2 is installed in slot 1, the SPC and SPC /O circuit boards must be installed in
slot 4 because no more than than two empty slots can exist between circuit boards. 16780

Continued on next page
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2.2.2 210/445/875 MB and 1.8 GB History Module
Description, continued

Dual drive
configuration

In a History Module with dual drives, the drive mounted in the front
position in the bottom Winchester Drive Module (module #1) is
designated “Drive 3" and must be pinned for SCSI bus address 3. Itis
referred to as“Device 3.” The drive that is mounted in the top Winchester
module (module #2) is designated “Drive 5,” pinned for address 5, and
referred to as“Device 5.” Figure 2-8 illustrates the positions and
addresses of the drives on the tray assemblies.

Figure 2-8 illustrates the components and interconnections between the
SPC 1/0O circuit board and the dual drives. Three SCSI bus termination
resistor modules must be installed on the bottom of the drive that is at the
end of the SCSI bus ribbon cable (Device 5). Thedrivethat islocated in
the middle of the SCSI bus (Device 3) must have no SCSI bus termination
resistor modules installed on it.

It may appear excessive that a separate Winchester Drive Module

(with power supply) is used to house each drive when a second drive can
be accommodated in a single Winchester Drive Module. If datais being
written to adrive at the same instant that AC power fails, there must be a
way to provide power to the drive until it has had time to complete the
write cycle and avoid corrupted data. The Winchester Disk Drive power
supply is designed with sufficient “ride through power” to sustain power
for asingle drive, but not enough capability for two drives. For this
reason, asingle power supply is allocated for each drive that must record
unduplicated data.

Continued on next page
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2.2.2 210/445/875 MB and 1.8 GB History Module
Description, continued

Dual drive
interconnections

Figure 2-8 Dual Drive HM Components and Interconnections

5-Slot Module (HM) 5-Slot Module (HM)
SPC I/0 5| - SPC (51401052-100) 5
4
2 LCN (51400667-100) 2]| Fan
> 8
LN VO 1 HMPU (51400978-100) 1
Power Supply

Front View
(Front Panel Omitted)

Rear View

SPC /0
(51304156-100)

LCN /O 2
Jl(51107403-100) J

LCNB

[+— Red Line

L L 51190728-105
51190728-105 \
Drive Power Supply ~ Fan Assembly Cable

Iflljfl Power Cord (51303549-100)

SCSI Bus Ribbon Cable
L—" | . (51304192-100)

AV

Fan Assembly

Drive 3

]IE F 41 -[--f--4--m (Rear View)

Lower Winchester Drive Chassis
(Top View) DC Power Cable (51303536-061

Drive Power Supply  Fan Assembly Cable
Power Cord (51303549-100)
/

VAR VAT

Fan Assembly

Drive 5

--41---[t--4--» (Rear View)

Upper Winchester Drive Chassis
(Top View) DC Power Cable (51303536-061)

Note:

Depending upon the manufacturing date of the History Module, an EMPU, HMPU, or HPK2 could be
installed in slot 1. If an HPK2 is installed in slot 1, the SPC and SPC I/O circuit boards must be installed in
slot 4 because no more than two empty slots can exist between circuit boards. 12864
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2.3 Redundant Drive History Modules

Overview

What is redundancy?

Redundancy drive
synchronization

Drive
maintenancewith
redundancy

History Modules are capable of redundant disk drive configurations. The
additional redundant Winchester disk drive(s) islocated in a second
Winchester Drive Module that is stacked above the primary Winchester
Drive Module and is physically similar to the WREN 111, 210 MB, 445
MB, 875 MB, or 1.8 GB Dua Drive configuration that isillustrated in
Figures 2-1 and 2-5.

The term “redundancy” is used to describe redundant WREN 11, 210 MB,
445 MB, 875 MB, or 1.8 GB drives, not redundant electronics modules,
which is the case with other LCN modules. Although hard drives are
quite reliable, the catastrophic nature by which dataislost during afailure
indicates a possible need for data to be backed-up during normal
operation.

In aredundant configuration, software does a successful write to one
WREN ll1, 210 MB, 445 MB, 875 MB. or 1.8 GB drive, then does an
identical write to its redundant partner to provide two drives with identical
databases. The processis caled “data synchronization.” If ahard drive
“crash” occurs, software ignores the failed drive and continues to operate
with its good partner.

The redundant hardware is designed so that a maintenance technician can
remove the failed drive without disturbing or removing power from its
good partner. After the drive has been replaced, the technician performs a
“synchronization” task that copies the data to the new drive and restores
redundant operation.

Redundancy is designed into the hardware so that a service technician can
remove the Winchester Drive Tray that contains the failed drive without
disturbing or removing power from its “good” partner mounted on another
tray. After the defective drive has been repaired or replaced, thetray is
reinstalled, and the technician performs a “data synchronization”
procedure that copies the data stored on the “good” (backup) drive to the
repaired or replaced drive. Redundancy operation is then restored.

To recover from an unrecoverable data error on adrive, bad sectors can be
initialized or assigned to the Defect Data List while system operation
continues using the “good” drive.

Continued on next page
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2.3 Redundant Drive History Modules, continued

Redundant physical
configurations

Redundant
electronics module
configuration

|| ATTENTION I

The Winchester Drive Modules and the electronics modules are always
mounted one above the other, asillustrated in Figures 2-1 and 2-5. A
single SCSI bus ribbon cable from the SPC 1/0O card in the card cage at the
rear of the electronics module enters aslot at the rear of the lower
Winchester Drive Module, routes over the slide-out tray assembly, and
connects to the drive(s) on the tray assembly. The cable then exits the
module and enters the upper Winchester Drive Module where it connects
to the drive(s) on itstray assembly. In redundant configurations, this SCSI
(Small Computer Systems Interface—often nicknamed “scuzzy”) bus
cable interconnects up to four drivesin a continuous string before ending
at abusterminator card in the upper Winchester Drive Module.

The SCSI bus ribbon cable is a group of transmission lines and must be
terminated at each end. The busis terminated on the SPC I/O circuit
board and aso at the drive end of the SCSI bus cable. The actual routing
of the SCSI bus cableisillustrated elsewhere in this manual.

Since a SCSI bus terminator card islocated at the physical end of the SCSI
bus ribbon cable where it is fastened to the top of the upper Winchester
Drive Module (module #2), there are no bus terminators installed on the
drives. Thisarrangement permits afailed drive to be removed and
replaced without disturbing power to its redundant partner on the same
SCSI bus.

A Smart Peripheral Controller (SPC) circuit board and its associated SPC
I/O card are used to communicate with the drives. The other board types
in the electronics module can vary with the type of LCN module, Five-Slot
Module or Dual Node Module, and can be a function of the software
release. For board configuration information, refer to the Five/Ten-Sot
Module Service or Dual Node Module Service manual.

Thisisan LCN module using standard LCN cabling. Seethe Five/Ten-
Sot Module Service or Dual Node Module Service manual for LCN
cabling information.

ATTENTION—History Modules with redundant disk drive configurations
do not include redundant electronics modules. History Modules are not
available with redundant electronics.
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2.3.1 Redundant Single Disk Drive Configuration

Overview

Drive pinning

A History Module with redundant single drivesis physically similar to a
History Module with nonredundant dual drives asillustrated in Figures 2-
1 and 2-5. Theonly physical difference isthe presence of a bus terminator
card that is mounted underneath the top surface of the upper Winchester
Drive Module (module #2).

The drive mounted in the top Winchester Drive Module (module #2) is
designated “Drive 5" and must be pinned for address 5. It isreferred to as
“Deviceb.” Itsredundant partner that is mounted in the bottom
Winchester Drive Module (module #1) is designated “ Drive 4” and must
be pinned for address 4. Itisreferred to as“Device4.” Figure 2-9
illustrates the positions and address assignments of the drives on the tray
assemblies, while Figures 2-10 and 2-11 illustrate the components and
interconnections of a History Module with aredundant single drives.

Figure2-9 Redundant Drive Physical Locations and Addresses

Drive 5 Drive 5 Drive 3
Address = 5 Address =5 Address = 3

Drive 2

Drive 4 Drive 4 Address = 2

Address =4 Address = 4

Redundant Single Drives Redundant Dual Drives 16754

Continued on next page
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2.3.1 Redundant Single Drive Configuration, continued

Redundant single
WREN Il drive
interconnections

Figure2-10 Redundant Single WREN I11 Drive Components and Interconnections

(51304156-100)

SCSI Bus Cable
(51304193-100)

SCSI Bus Terminator Assembly
(51195178-100), Located in Drive
Module #2, and Connected at End of Bus

/ Power Cord

>
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[=N
>
%]
9]
; — ]
o
o —
AL
[ ] »| Drives
E (Rear View)
-||::'l'| ~ ~ I ~ | i A—1 |
— e o offe
Winchester Drive Module #2 [ I]
(Top View) [ 4 1
-— Power Cord
B — bj SCSI Bus Terminators
Removed from Both Drives
>
[=X . .
= Winchester Drive
" (Top View)
5} L
2 Drive 4
o — (Rear View)
1
e OO —
| | | 'S (NN w R 0oo0o0
II: 4 ! |
) Ay Ay | AR 1 |
n J L=
Winchester Drive Module #1 SCSI Bus Cable

(Top View)

Connector

DC Power Connector

(Cable 51303536-061)
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2.3.1 Redundant Single Drive Configuration, continued

Redundant single
drive interconnections

Figure2-11  Redundant Single 210/445/875 MB or 1.8 GB Drive Components

and Interconnections

5-Slot Module (HM)

5-Slot Module (HM)

SPC /0 5 M SPC (51401052-100) 5
4
2 LCN (51400667-100) 21| F
- an
2
LCN /O 1 HMPU (51400978-100) 1
Power Supply
Rear View Front View
(Front Panel Omitted)

LCN I/O

(51107403-100) —2
)

LCN B

L 51190728-105
51190728-105
Iflerive Power Supply  Fan Assembly Cable

Power Cord  (51303549-100)

/I

SPC /0
(51304156-100)

Ji

Red Line

SCSI Bus Ribbon Cable
(51304193-100)

Fan Assembly

Drive 4
- - (Rear View)

Lower Winchester Drive Chassis
(Top View)

DC Power Cable (51303536-061

Drive Power Supply Fan Assembly Cable

Power Cord (51303549-100)
/
VA A |
A VAR
' Fan Assembl
. | — y
' L —]
) -
)
)

Upper Winchester Drive Chassis

Terminator Board
(51195180-100)

(Top View) DC Power Cable (51303536-061)

Note:

Depending upon the manufacturing date of the History Module, an EMPU, HMPU, or HPK2 could be
installed in slot 1. If an HPK2 is installed in slot 1, the SPC and SPC /O circuit boards must be installed in
slot 4 because no more than than two empty slots can exist between circuit boards.

11853
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2.3.2 Redundant Dual Drive Configuration

Overview

Drive pinning

A History Module with redundant dual drivesis physically similar to a
History Module with aredundant single drive that is discussed in
subsection 2.3.1, but each of the Winchester Drive Module has two
WREN lI1, 210 MB, 445 MB, 875 MB, or 1.8 GB drives mounted on its
slide-out tray assembly as illustrated in Figure 2-9.

The top Winchester Drive Module (module #2) contains Drive 5 (Device
5), pinned for address 5, and Drive 3 (Device 3), pinned for address 3.

The bottom Winchester Drive Module (module #1) contains Drive 4
(Device 4), pinned for address 4, and Drive 2 (Device 2), pinned for
address 2.

Figure 2-9 illustrates the positions and address assignments of the drives
on the tray assemblies, while Figures 2-12 and 2-13 illustrates the
components and interconnections of the drives.

In subsections 2.2.1 and 2.2.2, it is stated that only one drive should be
mounted in a Winchester Drive Module. The redundant dual drive
configuration seems to contradict that statement. In aredundant dual drive
configuration, there is aremote possibility that data being written to a
drive might be corrupted by a power failure, but it would occur in only one
drive, and not in the redundant partner also. When power eventually
returns, the software will sense the error while synchronizing the
redundant data files and will overwrite the corrupted data.

Continued on next page
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2.3.2 Redundant Dual Drive Configuration, continued

Redundant dual

WREN Il drive

interconnections

Figure2-12  Redundant Dual WREN I1I Drive Components and Interconnections

SPC 1/0 (WREN Iil)
(51304156-100)

SCSI Bus Cable
(51304194-100)

SCSI Bus Terminator Assembly
(51195178-100) Installed
at End of Bus in Drive Module #2
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(Top View)
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— j Drive 3
I a ' P (Rear View)
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>
o 1
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- Drive 5
[] (Rear View)
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Winchester Drive Module #2 4
(Top View) 1
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Power Cord Drive 2
(Rear View)
I 11
| - %
— !
” L\ I [ ﬁ
> - 4
Q. A=
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>
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E S
% N \— il
o " a =N I Drive 4
(Rear View)
11
[] N -
ﬁﬁ' ------------- [—“o 000
3 ~ ~ — "‘ “
1 r L A==
Winchester Drive Module #1
(Top View) SCSI Bus Cable
Connector  pC Power Connector
Note: SCSI Bus Terminators must be removed from all drives. (Cable 51303536-061)

16756
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2.3.2

Redundant dual

210/445/875 MB or |

1.8 GB drive
interconnections

Redundant Dual Drive Configuration, continued

Figure2-13  Redundant Dual 210/445/875 MB or 1.8 GB Drive Components
and Interconnections

L

5-Slot Module (HM) 5-Slot Module (HM)

SPC 10 A = SPC (51401052-100) 5

4]

S LCN (51400667-100) 2| F

- an

2|

e 1 HMPU (51400978-100) 1
Power Supply
Rear View Front View
(Front Panel Omitted)

SPC /O

(51304156-100)

LCN I/

J2
4 (61107403-10 LoN B

[*— Red Line

L L 51190728-105
51190728-105

Drive Power Supply Fan Assembly Cable
I-“E] (51303549-100) SCSI Bus Ribbon Cable

Povyr Cord (51304194-100)

VA

7l

F-4- Fem - -

/ Fan Assembly

Drive 2
(Rear View)

Drive 4
(Rear View)

Lower Winchester Drive Chassis
(Top View) DC Power Cable (51303536-06jL)

Drive Power Supply Fan Assembly Cable
Povyr Cord  (51303549-100)

// -2l

Fan Assembly
//
Drive 3
=11 ™ (Rear View)

Drive 5

Terminator Board,
(51195178-100)

nchester Drive Chassis — ]
(Top View) DC Power Cable (51303536-061)

Note:

Depending upon the manufacturing date of the History Module, an EMPU, HMPU, or HPK2 could be
installed in slot 1. If an HPK2 is installed in slot 1, the SPC and SPC I/O circuit boards must be installet
slot 4 because no more than than two empty slots can exist between circuit boards.

11859
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Section 3 — WDA Type History Module with Type I Drive

3.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

3.1
3.2
3.3
3.4
3.5
3.5.1
3.5.2
3.6
3.6.1
3.6.2
3.7

Overview 43

Description 45
Physical Configuration 49
Circuit Board Configuration 51

Nonredundant Drive History Module Configuration 52
Single Disk Drive Configuration 52

Dual Disk Drives Configuration 54

Redundant Drives History Module Configuration 56
Single Disk Drive Configuration 57

Dual Disk Drives Configuration 59

Field Adjustments 61

Purpose of the
section

Purpose of the WDA
type History Module

This section describes the four possible configurations for the WDA Type
| History Module hardware, including hardware servicing and
replacement. TYPE |1 drive trays are described in Section 4 4.

The WDA type History Module (HM) provides mass data storage for
history files, system software, and customer files for the TPS system. The
WDA History Module is anode on the Local Control Network (LCN)
with a specific address assigned. More than one WDA History Module

can reside on the network.

Figure 3-1 Single-Drive TYPE | Winchester Drive Tray

Continued on next page
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3.1 Overvi €W, Continued

WDA type History The WDA History Module consists of the electronics necessary to
Module overview interface to the LCN, and the electronics necessary to control one, two, or
four

3.5-inch Winchester hard disk drives. The WDA History Moduleis
packaged in aFive-Slot Module chassis.

How to use this Use this section to identify the History Module parts and understand the

section operation of the WDA History Module. Then, concentrate on the sections
in the manual that meet your needs, such as testing/troubl eshooting,
disassembly, assembly, servicing, and History Module startup.

Redundant drive The physical configuration of the WDA History Module can contain

configuration nonredundant or redundant drives. When configured for redundant drives,
data is written to the redundant drives almost simultaneously. If one of the
drives should fail, the redundant partner has the full database intact and
can continue to provide normal operation capability until the failed drive
isrepaired or replaced. For more information on redundant drives, go to
subsection 3.6.

Figure 3-2 Dual-Drive TY PE | Winchester Drive Tray

6768

Field Adjustments There are no field adjustments required for the WDA History Modul€'s
electronics or Winchester disk drives.
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3.2

CE Compliance

Overview

Description

The design of the Five-Slot Module chassis and the 1/O circuit boards that
install in the rear card cage has changed for CE Compliance. Pertinent
information can be found in the Five/Ten-Jot Service manual.
Functionally, the non-CE Compliant and CE Compliant WDA History
Modules are the same. However, the I/O circuit boards that install in the
rear card cages are not interchangeabl e because of their physical
characteristics.

Figures 3-3 and 3-4 illustrate the front and rear views of the non-CE
Compliant and CE Compliant WDA History Modules that can be
configured for one, two, or four Winchester disk drives. The non-CE
Compliant module illustrated is the enhanced LCN Five-Slot Module.
Besides circuit boards that control the interface to the Local Control
Network (K2LCN or K4LCN) and the drives (SPC), the module also
contains two slide-out trays on which the Winchester disk drives are
mounted. Thetrays are installed in a Winchester Disk Assembly (WDA)
that occupies circuit board slots 4

and 5 in the module.

Only the right-hand tray is present for a nonredundant drive configuration.
Both trays are present for a redundant drive configuration.

The modules have an enhanced power supply, located at the bottom of the
module, that provides power for the circuit boards, the drive(s), and the
fan assembly. A fan assembly islocated at the right-hand side of the
module and provides cooling for the circuit boards, power supply, and the
drive(s).

Continued on next page
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3.2 Description, continued

Non-CE Compliant
WDA History Module

Figure 3-3 WDA History Module — Non-CE Compliant
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Continued on next page
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3.2 Description, continued

Non-CE Compliant
WDA History Module

Figure 3-4 'WDA History Module — CE Compliant
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Continued on next page
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3.2 Description, continued

WDA History Module  Figure 3-5 is ablock diagram of the WDA History Module illustrating the
block diagram path between the LCN and the Winchester disk drives. A functional

description of the enhanced Five-Slot Module chassis that provides the
electronics for the WDA History Module hardware can be found in the

Five/Ten-Sot Module Service manual.
Figure 3-5 WDA History Module Block Diagram
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3.3 Physical Configuration

Winchester disk
drives

SCSIl bus
interconnections

SCSI bus termination

The Winchester hard disk drives (one, two, or four can be present) are
mounted on two Winchester Drive Trays, resident in the Winchester Disk
Assembly that occupies the upper two circuit board slots (slots 4 and 5) of
the module asillustrated in Figures 3-2 and 3-3.

Dual Small Computer Systems Interface, (SCSI) bus ribbon cables
connect the Smart Peripheral Controller 1/0 (SPCII/SPC2) circuit board,
located at the rear of the Smart Peripheral Controller (SPC) circuit board
(dlot 2), to the Winchester Drive Interface I/0 (WDI I/O/WDI) circuit
board, located at the rear of the Winchester Disk Assembly (slot 5).

The Winchester Drive Interface (WDI) circuit board, located in the
Winchester Disk Assembly (WDA), extends the SCSI bus through two
printed flex-circuits to the Winchester disk drive(s) mounted on the
Winchester Drive Tray(s) asillustrated in Figure 3-5. The bus “splits’ on
the WDI 1/O circuit board, providing the bus interface to each Winchester
Drive Tray.

The Smart Peripheral Controller (SPC) circuit board interconnects by the
SCSI bus ribbon cable and printed flex-circuit with one or two drives on
each tray present. The SCSI busis terminated by termination modules
installed on the last (end) drive.

When atray has one Winchester disk drive mounted on it, the driveis
mounted in the front position and must have three bus termination
modulesinstalled on the drive if it is a 210 megabyte or 445 megabyte
drive. The 875 megabyte and 1.8 gigabyte drives do not have bus
termination modules. Instead, internal bus terminators are enabled
electronically on the drive by jumper block selection. If asecond
Winchester disk driveis present on the tray, the second drive is mounted
in the rear position on the tray without SCSI bus termination modules
installed on it asillustrated in Figure 3-5.

The WDI circuit board, resident in the Winchester Disk Assembly, has
two sets of SCSI bus resistor terminators, one set for each tray. The set of
terminators is activated when power is removed from the individual
Winchester Drive Tray by a power switch at the front of thetray. This
arrangement allows afailed drive on atray to be removed and replaced
without disturbing its redundant partner that is mounted on another tray,
interfacing the same SCSI bus.

Continued on next page
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3.3

SCSIl bus

Physical Configuration,

Continued

The SCSI bus ribbon cables and printed flex-circuits are a group of
transmission lines and must be resistor terminated at each end of the SCS
bus. The SPC circuit board contains no bus terminators sinceit is central
to the bus. Figure 3-6 illustrates the routing of the SCSI bus when both
Winchester Drive Trays are present and both trays contain dual drives.

Figure 3-6  SCSI Bus and Termination Interconnections
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3.4 Circuit Board Configuration

SPC circuit board

WDI and WDI I/O
circuit boards

K2LCN or K4LCN and
LCN I/O circuit boards

Circuit board
configuration

The Smart Peripheral Controller (SPC) circuit board provides
communication with, and control of, the Winchester disk drives and the
SPC 1/0O circuit board.

The SPC 1/0O circuit board and the Winchester Drive Interface (WDI)
circuit board in the Winchester Disk Assembly with its associated WDI
I/O circuit board provide the SCSI bus interface between the SPC circuit
board and the Winchester disk drives.

SCSI bus terminators are activated when a Winchester Drive Tray is not
present in the WDA or has power removed from it by its power switch.
Any Winchester Drive Tray that does not have power applied to it must be
removed from the WDA.

The K2LCN or K4LCN circuit board and its associated LCN 1/O

(CLCN A/B) circuit board provide the electronic link between the Local
Control Network (LCN) and the SPC circuit board. The K2LCN and
K4LCN circuit board contain the node processor and supporting memory.

For K2LCN, K4LCN, and LCN I/O (CLCN A/B) circuit board
configuration information, refer to the Five/Ten-Sot Module Service

information manual aswell as subsection 8.2.4 in this manual. Configuration of the
SPC circuit board is also covered in subsection 8.2.4.
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3.5 Nonredundant Drive History Module Configurations

Overview

The History Module can be configured for either nonredundant or
redundant drive operation. When configured nonredundant, the
Winchester Disk Assembly (WDA) will contain asingle Winchester Drive
Tray, located at the right-hand side of the assembly. One (single) or two
(dual) drives will be mounted on the tray.

3.5.1 Single Disk Drive Configuration

Overview

SCSI bus termination
modules

In a nonredundant single-drive WDA History Module, asingle driveis
pinned (configured) and labeled as device 5 (SCSI bus address 5), while
mounted in the front position of the right-hand Winchester Drive Tray as
illustrated in Figure 3-7.

Pinning of the drive is shown in Figure 9-6 in subsection 9.4.2.
Figure 3-7 Nonredundant Single-Drive Configuration
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Three SCSI bus termination modules must be installed on the bottom of
210 megabyte and 445 megabyte drives asillustrated in Figure 3-6.
Internal bus terminators must be enabled on the 875 megabyte and 1.8
gigabyte drives by pinning (configuration). The terminators installed on
Drive 5 terminate the SCSI bus on the right-hand tray. The other end of
the SCSI bus is terminated by resistors on the WDI circuit board, which
are activated when the left-hand Winchester Drive Tray is not present.

See subsection 9.4.2 for detailed install ation information.

Continued on next page
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3.5.1 Single Disk Drive Configuration, continued

SPC to drive tray Figure 3-8 illustrates the components and interconnections between the
Interconnections SPC circuit board and the right-hand (primary) Winchester Drive Tray.
The left-hand Winchester Drive Tray is not present.

Figure 3-8 Nonredundant Single-Drive Interconnections
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3.5.2 Dual Disk Drives Configuration

Overview

SCSI bus termination
modules

In the nonredundant dual-drive configuration, both drives are mounted on
the right-hand (primary) Winchester Drive Tray and labeled “Drive 5" and
“Drive 3" asillustrated in the Figure 3-9. Drive 5, the front-mounted
drive, is pinned (configured) for SCSI bus address 5, and Drive 3, the
rear-mounted drive, is pinned (configured) for SCSI bus address 3.

Pinning of the drives is discussed in subsection 9.4.2.
Figure 3-9 Nonredundant Dual-Drive Configuration
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Asillustrated in Figure 3-9, SCSI bus termination modules must be
installed on the bottom of the front-mounted 210 megabyte and 445
megabyte drives, which is at the end of the SCSI bus printed flex-circuit
(Drive5). Internal bus terminators must be enabled on the 875 megabyte
and 1.8 gigabyte drives by pinning (configuration). The other end of the
SCSl bus isterminated by resistors on the WDI circuit board that are
activated when the left-hand Winchester Drive Tray is not present.

The drive mounted in the rear position must not have bus termination
modules installed on it.

See subsection 9.4.2 for detailed installation information.

Continued on next page
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3.5.2 Dual Disk Drives Configuration, continued

SPC to drive tray
interconnections

Figure 3-10 illustrates the components and interconnections between the

SPC circuit board and the right-hand (primary) Winchester Drive Tray.

The

left-hand Winchester Drive Tray is not present.
Figure 3-10 Nonredundant Dual-Drive Interconnections
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3.6 Redundant Drives History Module Configurations

Overview

What is redundancy?

Redundancy drive
synchronization

Drive
maintenancewith
redundancy

The History Module is capable of supporting redundant Winchester Disk
drives that are configured as backups for single or dual drives. The
additional redundant Winchester Disk drive(s) is mounted on the left-hand
(secondary) Winchester Drive Tray that isinstalled in the Winchester Disk
Assembly.

The term “redundancy” is used to describe redundant Winchester Disk
drives, not redundant History Modules which is how some LCN nodes can
be configured. Although hard drives are quite reliable, the catastrophic
nature in which dataislost during a failure encourages the need for datato
be backed-up during normal operation.

In aredundant configuration, if software does a successful write to one
drive, then it will do an identical write to its redundant partner. Therefore,
identical datais maintained on two drivesin the system. This processis
called “data synchronization.”

If adrivefails, software ignores the failed drive and continues to operate
with the “good” redundant partner. If the failure occurs during a data
operation on the primary drive, the operation is completed using the
redundant secondary drive. The System Real Time Journal receives an
entry identifying the specific sector and volume/file name affected.

Redundancy is designed into the hardware so that a service technician can
remove the Winchester Drive Tray that contains the failed drive without
disturbing or removing power from its “good” partner mounted on another
tray. After the defective drive has been repaired or replaced, thetray is
reinstalled, and the technician performs a “data synchronization”
procedure that copies the data stored on the “good” (backup) drive to the
repaired or replaced drive. Redundancy operation is then restored.

To recover from an unrecoverable data error on adrive, bad sectors can be
initialized or assigned to the Bad Sector List while system operation
continues using the “good” drive.
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3.6.1 Single Disk Drive Configuration

Overview

Drive pinning

SCSI bus termination
modules

The redundant single-drive configuration is physically similar to the
nonredundant single-drive configuration illustrated in Figure 3-7, except
both Winchester Drive Trays in the Winchester Disk Assembly have a
single Winchester disk drive mounted at the front of the tray.

Asillustrated in Figure 3-11, the drive mounted on the right-hand
(primary) Winchester Drive Tray islabeled “Drive 5" and must be pinned
(configured) for SCSI bus address 5. The redundant partner, mounted on
the left-hand (secondary) Winchester Drive Tray, islabeled “Drive 4’ and
must be pinned (configured) for SCSI bus address 4.

Pinning of the drive is discussed in subsection 9.4.2.
Figure 3-11 Redundant Single-Drive Configuration
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The SCSI bus termination modules must be installed on the bottom of 210
megabyte and 445 megabyte drives asillustrated in Figure 3-11. The
terminators installed on Drives 4 and 5 terminate the two ends of the SCSI
bus. The 875 megabyte and 1.8 gigabyte drives do not have bus
termination modules. Instead internal bus terminators are enabled
electronically on the drive by jumper block selection.

See subsection 9.4.2 for detailed installation information.

Continued on next page
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3.6.1 Single Drive Configuration, continued

SPC to drive tray Figure 3-12 illustrates the components and interconnections between the
Interconnections SPC circuit board and both Winchester Drive Trays.
Figure 3-12  Redundant Single-Drive History Module Interconnections
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3.6.2 Dual Disk Drives Configuration

Overview

Mounting and pinning
the drives

SCSI bus termination
modules

The redundant dual-drive configuration is physically similar to the
nonredundant dual-drive configuration illustrated in Figure 3-9, except
both Winchester Drive Trays in the Winchester Disk Assembly have dual
Type | drives or single Type Il drives mounted on the tray.

The drive mounted at the front on the right-hand (primary) Winchester
Drive Tray islabeled “Drive 5” in Figure 3-13 and must be pinned
(configured) for SCSI bus address 5. The redundant partner, mounted at
the front on the left-hand (secondary) Winchester Drive Tray, islabeled
“Drive 4” and must be pinned (configured) for SCSI bus address 4.

The drive mounted at the rear on the right-hand (primary) Winchester
Drive Tray islabeled “Drive 3" in Figure 3-13 and must be pinned
(configured) for SCSI bus address 3. The redundant partner, mounted at
the rear on the left-hand (secondary) Winchester Drive Tray, is labeled
“Drive 2" and must be pinned for SCSI bus address 2.

Pinning of the drivesis discussed in subsection 11.4.2.
Figure 3-13 Redundant Dual-Drive Configuration
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The SCSI bus termination modules must be installed on the bottom of
front 210 megabyte and 445 megabyte drives. The rear drives must not
have bus termination modules installed on them. The terminators installed
on Drives 4 and 5 terminate the two ends of the SCSI bus. The 875
megabyte and

1.8 gigabyte drives do not have bus termination modules. Instead internal
bus terminators are enabled electronically on the drive by jumper block
selection.

See subsection 11.4.2 for detailed install ation information.

Continued on next page

12/02

History Module Service 57




3.6.2 Dual Disk Drives Configuration, continued

SPC to drive tray Figure 3-14 illustrates the components and interconnections between the
Interconnections SPC circuit board and the drives.

Figure 3-14 Redundant Dual-Drive History Module Interconnections
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3.7 Field Adjustments

Field Adjustments

There are no field adjustments required for the WDA History Module's
electronics or Winchester disk drives.
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Section 4 — WDA History Module With Type Il Drive Tray

4.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

4.1
4.3
4.4
4.5
45.1
4.6
46.1
4.7

Overview 63

Physical Configuration 69

Circuit Board Configuration 71

Nonredundant Drive History Module Configuration 72
Type Il Disk DrivesConfiguration 72

Redundant Drives History Module Configuration 75
Type Il Disk Drives Configuration 76

Field Adjustments 78

Purpose of the
section

Purpose of the WDA
type History Module

This section describes the two possible configurations for the WDA type
History Module with Type Il Drive Tray(s) hardware, including hardware
servicing and replacement.

The WDA type History Module (HM) provides mass data storage for
history files, system software, and customer files for the TPS system. The
WDA History Module is anode on the Local Control Network (LCN)
with a specific address assigned. More than one WDA History Module
can reside on the network.

Figure4-1 Dual-Drive Type Il Winchester Drive Tray

6768

Continued on next page

12/02

History Module Service 61



4.1 Overvi €W, Continued

WDA type History
Module overview

How to use this
section

Redundant drive
configuration

Field Adjustments

The WDA History Module consists of the electronics necessary to
interface to the LCN, and the electronics necessary to control one or two,
3.5-inch Winchester hard disk drives. The WDA History Moduleis
packaged in aFive-Slot Module chassis.

Use this section to identify the History Module parts and understand the
operation of the WDA History Module. Then, concentrate on the sections
in the manual that meet your needs, such as testing/troubl eshooting,
disassembly, assembly, servicing, and History Module startup.

WDA History Modules can be configured as non-redundant or redundant.
When configured for redundant drives, datais written to the redundant
drives aimost simultaneoudly. If one of the drives should fail, the
redundant partner has the full database intact and can continue to provide
normal operation capability until the failed driveisrepaired or replaced.
For more information on redundant drives, go to subsection 4.6.

There are no field adjustments required for the WDA History Module's
electronics or Winchester disk drives.
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4.2 Description

CE Compliance

Overview

The design of the Five-Slot Module chassis and the 1/O circuit boards that
install in the rear card cage has changed for CE Compliance. Pertinent
information can be found in the Five/Ten-Jot Service manual.
Functionally, the non-CE Compliant and CE Compliant WDA History
Modules are the same. However, the I/O circuit boards that install in the
rear card cages are not interchangeabl e because of their physical
characteristics.

Figures 4-2 and 4-3 illustrate the front and rear views of the non-CE
Compliant and CE Compliant WDA History Modules that can be
configured for one oer two Winchester disk drives. The non-CE
Compliant module illustrated is the enhanced LCN Five-Slot Module.
Besides circuit boards that control the interface to the Local Control
Network (K2LCN or K4LCN) and the drives (SPC), the module also
contains two slide-out trays on which the Winchester disk drives are
mounted. Thetrays are installed in a Winchester Disk Assembly (WDA)
that occupies circuit board slots 4

and 5 in the module.

Only the right-hand tray is present for a nonredundant drive configuration.
Both trays are present for a redundant drive configuration.

The modules have an enhanced power supply, located at the bottom of the
module, that provides power for the circuit boards, the drive(s), and the
fan assembly. A fan assembly islocated at the right-hand side of the
module and provides cooling for the circuit boards, power supply, and the
drive(s).

Continued on next page
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4.2 Description, continued

Non-CE Compliant
WDA History Module

Figure4-2 WDA History Module — Non-CE Compliant
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Continued on next page

12/02

History Module Service

64




4.2 Description, continued

Non-CE Compliant
WDA History Module

Figure4-3 WDA History Module — CE Compliant
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Continued on next page
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4.2 Description, continued

WDA History Module
block diagram

Figure 4-4 isablock diagram of the WDA History Module illustrating the
path between the LCN and the Winchester disk drives. A functional

description of the enhanced Five-Slot Module chassis that provides the
electronics for the WDA History Module hardware can be found in the
Five/Ten-Sot Module Service manual.

Figure4-4 'WDA History Module Block Diagram
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4.3 Physical Configuration

Winchester disk
drives

SCSIl bus
interconnections

SCSI bus termination

A Winchester hard disk drive is mounted on each Winchester Drive Tray,
resident in the Winchester Disk Assembly that occupies the upper two
circuit board slots (slots 4 and 5) of the module asillustrated in Figures 4-
2 and 4-3.

Dual Small Computer Systems Interface, (SCSI) bus ribbon cables
connect the Smart Peripheral Controller 1/0 (SPCII/SPC2) circuit board,
located at the rear of the Smart Peripheral Controller (SPC) circuit board
(dlot 2), to the Winchester Drive Interface I/0 (WDI I/O/WDI) circuit
board, located at the rear of the Winchester Disk Assembly (slot 5).

The Winchester Disk Interface (WDI) circuit board, located in the
Winchester Disk Assembly (WDA), extends the SCSI bus to the
Winchester disk drive(s) mounted on the Winchester Drive Tray(s) as
illustrated in Figure 4-4.

The Smart Peripheral Controller (SPC) circuit board interconnects by the
SCSI bus ribbon cable to one drive on each tray present. The SCSI busis
terminated by a termination module installed on the end of the ribbon
cable.

The SCSI cable (for each tray) is terminated by a terminator mounted on
the end of the SCSI cable that connects to the disk drive.

The WDI circuit board, resident in the Winchester Disk Assembly, has
two sets of SCSI bus resistor terminators, one set for each end of the bus.
The set of terminatorsis activated when power is removed from the
individual Winchester Drive Tray by a power switch at the front of the
tray. Thisarrangement allows afailed drive on atray to be removed and
replaced without disturbing its redundant partner that is mounted on
another tray, interfacing the same SCSI bus.

Continued on next page
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4.3 Physical Configuration, continued

SCSI bus The SCSI bus ribbon cables form a group of transmission lines and must
be resistor terminated at each end of the SCSI bus. The SPC circuit board
contains no bus terminators since it is central to the bus. Figure 4-5
illustrates the routing of the SCSI bus when both Winchester Drive Trays
are present.

Figure4-5 SCSI Bus and Termination Interconnections
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4.4 Circuit Board Configuration

SPC circuit board

WDI and WDI I/O
circuit boards

K2LCN or K4LCN and
LCN I/O circuit boards

Circuit board
configuration

The Smart Peripheral Controller (SPC) circuit board provides
communication with, and control of, the Winchester disk drives and the
SPC 1/0O circuit board.

The SPC 1/0O circuit board and the Winchester Drive Interface (WDI)
circuit board in the Winchester Disk Assembly with its associated WDI
I/O circuit board provide the SCSI bus interface between the SPC circuit
board and the Winchester disk drives.

SCSI bus terminators are activated when a Winchester Drive Tray is not
present in the WDA or has power removed from it by its power switch.
Any Winchester Drive Tray that does not have power applied to it must be
removed from the WDA.

The K2LCN or K4LCN circuit board and its associated LCN 1/O

(CLCN A/B) circuit board provide the electronic link between the Local
Control Network (LCN) and the SPC circuit board. The K2LCN and
K4LCN circuit board contain the node processor and supporting memory.

For K2LCN, K4LCN, and LCN I/O (CLCN A/B) circuit board
configuration information, refer to the Five/Ten-Sot Module Service

information manual aswell as subsection 11.2.4 in this manual. Configuration of the
SPC circuit board is also covered in subsection 11.2.4.
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4.5

Overview

45.1

Overview

Nonredundant Drive History Module Configurations

The History Module can be configured for either nonredundant or
redundant drive operation. When configured nonredundant, the
Winchester Disk Assembly (WDA) will contain asingle Winchester Drive
Tray, located on the assembly. One (single) drive will be mounted on the

tray.

Type Il Disk DrivesConfiguration

The Type Il disk drive configuration to appears as two drivesto system
software even though there is only one physical drive on thetray (i.e.
addresses 5 and 3 or 4 and 2). In the nonredundant Type Il drive
configuration, the drive is mounted on the right-hand (primary)
Winchester Drive Tray and labeled “Drive 5” asillustrated in the Figure 4-
6. Drive5, ispinned (configured) for SCSI bus address 5.

Pinning of the drivesis discussed in subsection 11.4.2.
Figure4-6 Nonredundant Dual-Drive Configuration
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Continued on next page
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45.1 Type ll Disk Drives Configuration, continued

SCSI bus termination  The SCSI cable (for each tray) is terminated by a terminator mounted on
modules the end of the SCSI cable.

See subsection 11.4.2 for detailed install ation information.

Continued on next page
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45.1 Type ll Disk Drives Configuration, continued

SPC to drive tray
interconnections

Figure 4-7 illustrates the components and interconnections between the
SPC circuit board and the right-hand (primary) Winchester Drive Tray.
The

left-hand Winchester Drive Tray is not present.

Figure 4-7 Nonredundant Dual-Drive Interconnections
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4.6 Redundant Drives History Module Configurations

Overview

What is redundancy?

Redundancy drive
synchronization

Drive
maintenancewith
redundancy

The History Module is capable of supporting a redundant Winchester Disk
drive that is configured as a backup. The additional redundant Winchester
Disk drive is mounted on the left-hand (secondary) Winchester Drive Tray
that isinstalled in the Winchester Disk Assembly.

The term “redundancy” is used to describe a redundant Winchester Disk
drive, not redundant History Modules. Although hard drives are quite
reliable, the catastrophic nature in which dataislost during afailure
encourages the need for disk redundancy.

In aredundant configuration, if software does a successful write to one
drive, then it will do an identical write to its redundant partner. Therefore,
identical datais maintained on two drivesin the system. This processis
called “data synchronization.”

If adrivefails, software ignores the failed drive and continues to operate
with the “good” redundant partner. If the failure occurs during a data
operation on the primary drive, the operation is completed using the
redundant secondary drive. The System Real Time Journal receives an
entry identifying the specific sector and volume/file name affected.

Redundancy is designed into the hardware so that a service technician can
remove the Winchester Drive Tray that contains the failed drive without
disturbing or removing power from its “good” partner mounted on another
tray. After the defective drive has been repaired or replaced, thetray is
reinstalled, and the technician performs a “data synchronization”
procedure that copies the data stored on the “good” (backup) drive to the
repaired or replaced drive. Redundancy operation is then restored.

With the introduction of this drive, bad sector re-assignment will be
automatic and will be reported to system software.
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4.6.1

Overview

Type Il Disk Drives Configuration

Mounting and pinning  The drive mounted on the right-hand (primary) Winchester Drive Tray is

the drives

SCSI bus termination

labeled “Drive 5" in Figure 4-11 and must be pinned (configured) for
SCSI bus address 5. The redundant partner, mounted at the front on the
left-hand (secondary) Winchester Drive Tray, islabeled “Drive 4” and
must be pinned (configured) for SCSI bus address 4.

Thedrive in Figure 4-8 labeled "Drive 3" is actually the second half of
drive 5. The redundant partner, labeled “Drive 2"is actualy the second
half of Drive 4.

Pinning of the drivesis discussed in subsection 11.4.2.
Figure 4-8 Redundant Dual-Drive Configuration
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The SCSI cable (for each tray) is terminated by a terminator mounted on

modules the end of the SCSI cable.
See subsection 11.4.2 for detailed installation information.
Continued on next page
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4.6.1 Type ll Disk Drives Configuration, continued

SPC to drive tray Figure 4-9 illustrates the components and interconnections between the
Interconnections SPC circuit board and the drives.

Figure4-9 Redundant Dual-Drive History Module Interconnections
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4.7 Field Adjustments

Field Adjustments

There are no field adjustments required for the WDA History Module's
electronics or Winchester disk drives.
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Purpose

5.2

This section analyzes the hardware failure indicators and the software
status displays that are displayed on the Universal Station when afailure
occurs. Troubleshooting tactics are presented in response to each failure
indicator and status display.

Test Strategy

[ cAuTioN]

Conside

ration 1

CAUTION—Read all of the following five considerations before
proceeding with the troubleshooting and repair of the History Module.

DO NOT USE A DISK DRIVE FROM ANOTHER HISTORY
MODULE ASA REPLACEMENT for adrivein aredundant History
Module unless you format the replacement drive using the off-line
Hardware Verification Test System (HVTS). When adrive contains an
existing file system and is used as a replacement, it can corrupt the file
system in the redundant History Module in which it isinstalled.
Replacement drives received from the factory will not cause this problem
because they are formatted before shipment.

Continued on next page
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5.2 Test Strategy, Continued

Consideration 2

Consideration 3

Consideration 4

Consideration 5

[ cauTion]

Use a strategy

DO NOT INITIALIZE A REDUNDANT HISTORY MODULE unless
power is applied to al drives. If power isremoved from aredundant drive
and the History Module isinitialized with a reduced number of volumes
available, the existing file system can be corrupted when power is applied
to the drive after initialization.

DO NOT REMOVE POWER FROM THE HISTORY MODULE OR
THE DISK DRIVES before you do a node shutdown from the Universal
Station. DO THE PRELIMINARY CHECK S in the next subsection
before you remove power. When power is removed, you may lose
important fault and error information pertinent to the problem.

DO NOT PRESSTHE RESET SWITCH ON THE HISTORY
MODULE POWER SUPPLY WHEN A HISTORY MODULE
PERSONALITY ISACTIVE. If awriteto adriveisin process, the
reset will prevent software from finishing the write and leave corrupted
dataon the drive. The proper reset procedureisin Table 5.1.

Table5.1 History Module Reset Procedure

Step Action

1 Do a node shutdown from the Universal Station.
2 Remove power from the module with the power supply power switch.
3 Wait 30 seconds, and then reapply power to the History Module.
4

Press the reset button once to abort the normal autoboot, which is
needed only during a History Module initialization procedure.

When reformatting an 875 megabyte drive (51196680-200) or 1.8 gigabyte
drive (51196895-100), you must use a 11.5 or later release of HVTS.

CAUTION—OBSERVE ELECTROSTATIC DISCHARGE (ESD)
PROCEDURES. All assemblies used in the History Module contain
electrostatically sensitive devices. Use a personnel grounding strap and grounded
work surface. Store and transport parts in electrostatically safe containers.

Consider a strategy before attempting the repair of the History Module.
How isit used in your system? Isit asystem, local, or area History
Module? If the datain your system History Moduleis not used or updated
often, you can autoboot it with little impact on the process. Theloss of a
local History Module containing schematics for the process can be more
severe. However, some installations might consider the loss of system
data, even for a brief time, critical to the plant’s operation.

Continued on next page
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5.2 Test Strategy, Continued

Are there redundant
drives?

Are fast-load
cartridges available?

Do you have backup
copies of the data?

Review the SMCC
messages and the
RTJ

Are there transient or
intermittent
problems?

Does your History Module have redundant drives which allow
uninterrupted operation while you service or replace adrive?

Arefast-load cartridges available to reload critical modulesif the History
Moduleisdisabled. Refer to the Engineer’s Reference Manual.

Hopefully, you have made backup copies of your data which must be used
if adrive has“crashed” and destroyed data. Also, you must have
previously used a special procedure that was discussed in the Engineer’s
Reference Manual to backup and restore Continuous History data. If
Continuous History Data was saved without using this procedure, the data
cannot be properly copied to areplacement drive.

Review SMCC Maintenance Recommendation messages and the Real
Time Journa (RTJ) for cluesto the failure. Y ou may need to refer to the
Maintenance Test Operations manual, the System Maintenance Guide, and
the Hardware Verification Test System (HVTS) manual for reference.

The problem can be atransient or intermittent problem. An autoboot can
bring the History Module back on-line, or it can delay the recurrence of
the problem to a more favorable time. However, remember the autoboot
can also destroy some status indicators originally set as aresult of afault.
Table 4-2 lists some possible intermittent problems and their correction.

Table5.2 Troubleshooting Procedure — History Modul e Operates Intermittently

Indication

Possible Cause Solution

The History Module
reports an error, but the
reload of the personality
software or an autoboot
temporarily solves the
problem. The problem
returns in a day or so.

Open or loose cable. Check out the cable connections on all of the
boards and the drives. Inspect the cables for
damage. Remove the cables and inspect them
for nicks and cuts caused by pinching. Repair or
replace damaged cable.

Intermittent board failure. | Remove and reseat all the circuit boards.
Replace the circuit boards one at a time. If the
problem is not corrected after you replace a
circuit board, reinstall the original circuit board.

Damaged backpanel or Replace the History Module chassis.
damaged wiring.

Do a “test run”

Finally, do a“test run” through the troubleshooting procedures that follow.
Y ou can more accurately estimate how long it will take to correct a
problem.

Continued on next page
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5.2 Test Strategy, Continued

TAC is available

The Honeywell Technical Assistance Center (TAC) engineers can often
help isolate hardware failures and procedural errors. Additionally, they
have ready access to Shipping Alerts, Product Release Notices, and
problem histories that can help identify the source of a problem. Y ou may
wish to call TAC to confirm adiagnosis you have made. Y ou should
always call TAC if these troubleshooting procedures cause you to reach a
“dead end” or anillogical end result.

5.3 Troubleshooting

Overview

The troubleshooting subsection provides an orderly method of diagnosing
aproblem. Preliminary checks are suggested, followed by sequential
troubleshooting procedures. Repair methods are suggested.

5.3.1 Preliminary Checks

Overview

Remove the front
panel

Check the power
supply indicators

Check the fan
assembly indicator

Check the circuit
board indicators

Before becoming deeply involved in a problem, perform some preliminary
checks. Most of the checksin the steps that follow can be made by
observation without removing power from the History Module. Unless an
indicator observed in these steps clearly points to a repairable problem, for
example, ared LED on the fan assembly, power supply, or acircuit board,
leave power applied and go to subsection 5.3.2 where the status errors on
displays are interpreted.

Remove the front panel of the History Module.

Check the green LED on the power supply. If itisnot lit, placethe AC
power switch in the OFF position and then back to the ON position. If the
green indicator does not illuminate, either the power supply is defective,
power is not being provided to it, or thereis a output power overload.

If the red LED indicator on the fan assembly isilluminated, the fan
assembly is defective. It indicates alack of air flow.

All the green or yellow indicators on the circuit boards must be lit. No red
indicators should be lit. The Alphanumeric display on the
EMPU/HMPU/HPK 2/K2LCN/KA4LCN circuit board must illustrate the
correct LCN node address. If the status of the indicatorsisincorrect, go to
Table5.3.
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Use the troubleshooting procedure in Figure 5.1 to help isolate afailure.

This flowchart assumes the History Module was in an operational state
before the error in the flowchart occurred. Attempting an autoboot or
loading the node will destroy some status information. The flowchart then
refers you to troubleshooting tables and other subsections in this section of

5.3.2 Sequential Troubleshooting
Overview

the manual.
Figure5.1 History Module Troubleshooting Flowchart

4 an autoboot was started, |t\
may take up to 15 minutes to
complete. Otherwise, the
program has "hung." Check
the Alphanumeric Display at
the front of the K2LCN/K4LCN
board. Go to Table 4-4 if it
doesn't indicate the proper
LCN node number. If it does,
reload the HM personality and

Qontinue. /

HM software is performing an
interim operation. Wait 1
minute or less and look for a
state change.

Select SYSTEM
STATUS. Check
the HISTORY

MODULE status

SYSTEM
STATUS
OK?

Make sure printer is on.
Print out any error message
found that follows.

(Once for each HM)

Check the status
of each HM node.

NODE STATUS NODE STATUS

NODE STATUS
LOAD, TEST, or
READY?

Power is off or this
node is not connected
to the LCN. Correct

]

NODE STATU
FAIL OR
ISOLATED?

the problem.

Is

NODE STATUS
is PWR_ON or
QUALIF?

'

NODE STATUS
SEVERE OR
WARNING?

The node has failed
or become isolated
on the LCN. is suspect.

Go to Table 4-3. Go to Table 4-5.

The History Module

An abnormal or critical .
software personality

condition exists.

Go to Table 4-5.

16761

Continued on next page
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5.3.2

Sequential Troubleshooting, continued

Use the printer

Enable the printer and record status and error messages as you are

investigating a problem. If the failure cannot be corrected by performing
these procedures, you will need these messages when you contact the
Honeywell Technical Assistance Center (TAC).

The History Module
will not boot

Table5.3
FAIL or ISOLATED

If the History Module will not boot, or the History Module' s Node Status
ISFAIL Or ISOLATED, use Table 5.3.

Troubleshooting Procedure — History Module Will Not Boot or Node Statusis

K2LCN/K4LCN board is
not displaying the correct
LCN node number.

Indication Possible Cause Solution
The Alphanumeric display | Software problem or a Go to Table 5.4 for further troubleshooting
on the failure in some of the information.
EMPU/HMPU/HPK2/ circuit board self-tests.

The red indicator on the
EMPU/HMPU/HPK2/
K2LCN/KA4LCN or SPC
circuit board is illuminated.

Circuit board failure.

The associated 1/O circuit
board is not in the slot
directly behind the circuit
board.

Replace the circuit board with a known good
one. If the problem is not corrected, return the
original circuit board to the slot.

Install the 1/O circuit board in the correct slot.

The green indicator on the
power supply is
extinguished.

Power supply failure.

Reset the circuit breaker by cycling the power
supply switch off, then on.

Replace the power supply.

All the above indicators
are properly illuminated.

System failure.

Check the RTJ for any reference to a History
Module failure. In most cases, the RTJ will show
the task that failed and some additional
information. Select SMCC from a Universal
Station with an Engineering personality. Printout
the Active Maintenance Journal and the Detailed
Module Errors that can be recorded for the
History Module. Go to subsection 5.3.3.

If you have no RTJ or SMCC error data, call TAC
and discuss the error. You may receive a
request to connect a modem so that TAC
personnel can monitor as the History Module is
booted.

Continued on next page
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5.3.2 Sequential Troubleshooting, continued

Alphanumeric display  If the Alphanumeric display on the EMPU/HMPU/HPK2/K2LCN/K4LCN

is -1xx circuit board shows -1xx, use Table 5.4 to identify the problem.
Table5.4 Troubleshooting Procedure — Kernel Circuit Board Alphanumeric Display is-1xx
Indication Possible Cause Solution
-190 Power to a Winchester Be sure all the cables are firmly in place and
Drive Tray is removed or | power is applied to the Winchester Drive Tray(s).
the power cable to a drive | Check the SMCC and RTJ journals.
is disconnected.
The volume configuration | Be sure to initialize the History Module after the
on the system NCF has volume configuration on the system NCF is
been altered without the altered. This is an error in procedure. Itis not
user also initializing the an equipment failure.
History Module.
-176 &HMO may not have been | Review Task 16 in the System Startup Guide.
copied to the local volume | This is an error in procedure. It is not an
('ONP). equipment failure.
A drive is suspect. Call TAC and discuss the problem.
-177  -183  -193 The History Module Autoboot the History Module.
-178  -184  -194 personality software is
corrupted.
-179  -185 -195 Go to Table 5.3 if the autoboot is not successful.
-189 Call TAC if error -189 is repeated.
-188 ($BOOT.MS) The file is missing, cannot | Check the contents of the History Module local
-18A (a QLT file) be read, or the copy on volume. If the file is missing, damaged, or
-18C (a personality file) the drive is damaged. cannot be read, review Task 16 in System
-18E (an OFT file) Startup Guide. This is an error in procedure. It
is not an equipment failure.
-18F (bad checksum in Autoboot the History Module. Go to Table 5.3 if
any file) not successful. Call TAC if error -18F is
repeated.
-1XX (any other number) | Circuit board failure. Refer to the Five/Ten-Slot Module Service
manual, Appendix A for assistance. Follow the
suggestions.

Continued on next page
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5.3.2

Sequential Troubleshooting, continued

History Module Node
Status error

If the History Module Node Status has an error displayed, use Table 5.5.

Table5.5 Troubleshooting Procedure — History Module Node Status Errors
Indication Possible Cause Solution
FAIL or ISOLATED Go to Table 5.3.

condition exists.

WARNING An abnormal condition Select the HM STATUS DETAIL target to obtain
exists. additional information.
SEVERE A critical abnormal Select the HM STATUS DETAIL target to obtain

additional information.

PWR_ON or QUALIF

Note: Each of these states
should always be
temporary. Do this task
only if the state is

permanent.

Software corruption.

Autoboot the History Module with the History
Module Initialization personality. If the problem is
not corrected, transfer a fresh copy of the &HMO
and &L DR volumes from removable media to the
History Module:

CP $Fn>&HMO>*. * PN:. nn>! 9np>= -D
CP $Fn>&LDR>*. *. PN. nn>! 9np>= -D

then autoboot again.
If the above procedure is not successful, go to

Table 5.3. Call TAC if the same error is
displayed.
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5.3.3 Maintenance Recommendations

Overview

Detailed Error Module
messages

Status and Object
Detail displays

Check the
maintenance
messages

Maintenance message
abbreviations

M aintenance recommendation messages can be found in either the Redl
Time Journal (RTJ) or the Active Maintenance Journal. To read the
Active Maintenance Journal, select the SMCC/MAINTENANCE target from
the Engineering Main Menu. Then select the ACTIVE MAINT JOURNAL
target.

Some errors will also cause a Detailed Error M odule message (al so under
SMCC) to be generated. Detailed Error Module messages for Winchester
disk drives are explained in subsection 5.3.4. If available, use the Detailed
Error Module message to confirm other error reports.

Check the node's Status Detail display and the Object Detail (Volume
Status) displays for error messages and additional status information.
Refer to subsections 5.3.11 and 5.3.12. These two types of displays can
provide the best detailed information available to assist in an accurate
diagnosis.

If you still have not found your error, compare the RTJ message with the
samplesin subsection 5.3.5. Also, if you have not already done so, use the
printer to make copies of all maintenance messages and System Status
Error messages. Then compare them with the types of messages shown in
subsections 5.3.3 through 5.3.4, and 5.3.11.

Abbreviations used in these maintenance recommendation messages are:

e np = Node pair

* n = Disk drive device number
e XXXX = Sector number

* mmmm = Volume name

Continued on next page
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5.3.3

Maintenance Recommendations, continued

Maintenance
recommendation
message examples

in Table5.6.

Some examples of maintenance recommendation messages can be found

Table 5.6 Maintenance Recommendation Messages
Interpretation Action
Message: RUN HVTS FAI LED SPC CTLR  HV NON RECOV CTLR ERROR

There has been a failure in the SPC controller.
The object state is set to FAIL (History Module
Node Status).

See Table 5.2.

Message: | NVESTI GATE DEGRADED W NCH

DI SC DRI VE n HM DI SK ERROR SECTOR XXXX

There has been a data error either reading or
writing drive n. You have lost some of your
data.

Check for a Detailed Module Error message. See
subsection 5.3.4. Check the Node Status and Status
Detail. See subsection 5.3.11. You may be able to
reassign the bad sector. Replace the drive if time is
valuable and you have a spare. Then plan to reformat
this drive and use it for a spare. Go to subsection 5.3.6
and use the information you have learned here.

Note: If you have redundant drives, this report is also
generated when an error occurs in the synchronization.
On-line data is being copied to the off-line drive. DRIVE
n in the message signifies which of the redundant drives
is faulty. See the special disassembly/assembly
procedures for redundant drives. Also, a Status Detail
message will be generated giving the volume name, file
name, sector address, and error type.

Message:
Note:

were
recommendation:

OFF LI NE (if both control tracks lost)

HM np VEENT OFLN; NO FUNCTI ONS LOST; LOST 1 CTL TRACK

The above message is a system status change event, not a maintenance recommendation, as
all the others. At the same time, the following message appears as a maintenance

RUN HVTS BAD SECTOR W NCH DI SC DRI VE n HM DI SK ERROR SECTOR xxxx or HM DI SK SET

There has been a Control Track error. Since
each drive has two Control Tracks for
redundancy, the second Control Track should
have kept your data intact and you should still
be operational on the second track. You
should be able to go back on-line. If both
Control Tracks are lost, the drive will be placed
off-line and must be replaced. You cannot go
back on-line. Neither track has a fixed location
on the disk and can possibly be repaired by
reassignment or initialization. Use the
recovery procedure in either subsection 5.3.8
or 5.3.9.

This is a serious error, but you are probably still
operational unless both control tracks were lost. Plan to
replace or reformat the disk as soon as your
maintenance schedule allows. Check for a Detailed
Module Error message in subsection 5.3.4. Check the
Node Status and Status Detail in subsection 5.3.11. Go
to subsection 5.2.6 and use the information gained here
and from the available status indicators.
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5.3.4

SMCC/Detailed Module Error Messages

Detailed Module
Errors display
Table 5.7

Use the following procedure in Table 5.7 to display error messages.
WREN 11, 210/445/875 MB, and 1.8 GB Drive

Error Messages Display Procedure

Step

Action

1 Select the SMCC/ MAI NTENANCE target on the Engineering Main
Menu display.

2 Select the MODULE ERROR target.

3 Select the DETAI LED MODULE ERRORS target.

4 Enter the node number of the suspect History Module.

If there has been a drive error, the display will be shown (and printed) in a
format similar to the example in Figure 5.2. The examplelists“sPC
Error” enclosed in abox. The boxes are not actually printed. They are for
illustration only. Thisis an error detected by the software in its exchange
with the SPC circuit board, its 1/O, the SCSI bus interface, or the drive(s).

Figure5.2 WREN lll, 210/445/875 MB, and 1.8 GB Drive
Detailed Module Errors Display

Error Severity:
Error Breakdown:

Primary Code:
Secondary Code:

Devi ce_Nunber :

OP Status:
Command Regi ster:
Config Status:
HW St at us:

Paged Status W:
Current

Current | CCB:

Board Sl ot Nunber:

| OCB Addr:

MODULE NUMBER 43
Node Type H story Modul e
Node State Runni ng
Error Entity Type : Unit Error
Unit Nane : WR04
Error Descriptor Size : 20
Error Descriptor Type :|SPC Error | .«——— SCS| Interface Error
Error Cccurrence Tine: 01 Feb 90 02: 03:10: 0335
Error Descriptor Info: Drive Address

1

0

-y Primary Code
- Secondary Code
5 /

Sense Key

Sense Code

0000 3F3E/0101
00097ADA

8002 0AFO 0002 25D0 0601 0000 0000

11744

Continued on next page
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5.3.4 SMCC/Detailed Module Error Messages, continued

Identifying the failed
drive

Determining the cause
of the drive failure

The address of the device (drive) islisted in the example Figure 5.2 as
“Device_Number 5” or SCSI bus address 5. If there is more than one drive
in your system, thisis where you can identify the physical drive in which
the error occurred.

To determine the cause of the error, locate the remaining four numbers
enclosed in boxesin Figure 5.2. They are |labeled Primary Code, Secondary
Code, Sense Key, and Sense Code.

Continued on next page
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5.3.4 SMCC/Detailed Module Error Messages, continued

Primary and
Secondary Error
Codes

Use the Primary and Secondary Error Codes listed in Table 5.8 to find the
source of the reported error within the History Module. Note that there are
very few errors which can be attributed to the drive itself. If a* software
error” or “controller error” isindicated, look for corrupted software or a
failed SPC or SPC 1/0O circuit board.

Table5.8 Drive Primary and Secondary Error Codes

Primary Code Secondary Code Error Source
0 n/a Software error
1 n/a Software error
2 n/a Software error
-1 n/a Software error
-2 n/a Software error
-3 n/a Software error
-4 n/a Controller error
-5 0 Controller error
-5 1 Controller error
-5 2 Controller error
-5 3 Controller error
-5 4 Controller error
-5 5 Software error
-5 6 Software error
-5 7 Software error
-5 8 Controller error
-5 9 Controller error
-5 10 Controller error
-5 11 Disk drive error with status
-5 12 Disk drive/interface error
-6 n/a Not used
-7 n/a Disk drive failure/removal

Continued on next page
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5.3.4

Primary and
Secondary Error
Codes, continued

Sense Key and Sense
Code

SMCC/Detailed Module Error Messages, continued

Table5.8 Drive Primary and Secondary Error Codes, Continued
Primary Code Secondary Code Error Source
-8 n/a Not used
-9 n/a Not used
-10 n/a Not used
-11 n/a Not used

Use the drive Sense Key/Sense Codes listed in Table 5.9 to find the cause
of the problem.

Table5.9 Drive Sense Keys/Sense Codes

Step Action Result
00 No Error 00 No sense data
01 Recovered 17 Recovered read data error
Error
01 Recovered 18 Recovered read data error
Error
02 Not Ready 04 Drive not ready
03 Media Error 10 Data CRC or ECC error
03 Media Error 11 Unrecovered read error
03 Media Error 12 No address mark in ID
03 Media Error 14 No record found
03 Media Error 15 Seek positioning error
03 Media Error 19 Defect List error
03 Media Error 1C Primary Defect List not found
03 Media Error 31 Medium format corrupted
03 Media Error 32 No defect spare available
04 Hardware Error 01 No index signal
04 Hardware Error 02 No seek complete

Continued on next page
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5.3.4 SMCC/Detailed Module Error Messages, continued

Sense Key and Sense
Codes, continued

Table5.9 Drive Sense Keys/Sense Codes, Continued
Step Action Result
04 Hardware Error 03 Write failure
04 Hardware Error 08 Logical unit failure
04 Hardware Error 09 Track following error
04 Hardware Error 40 RAM failure
04 Hardware Error 41 Data path failure
04 Hardware Error 42 Diagnostic failure
04 Hardware Error 44 Internal controller error
04 Hardware Error a7 SCSI bus interface parity error
05 lllegal Request 20 Invalid command
05 lllegal Request 21 lllegal logical block address
05 lllegal Request 22 lllegal function for device
05 lllegal Request 24 lllegal field in CDB
05 lllegal Request 25 Invalid logical unit number
05 lllegal Request 26 Invalid field in parameter List
06 Unit Attention 29 Power/bus device reset
06 Unit Attention 2A Mode select parameter change
0B Aborted 43 Message reject error
Command
0B Aborted 45 Select/reselect failed
Command
0B Aborted 48 Initiator detected error
Command
0B Aborted 49 Inappropriate/illegal message
Command

Continued on next page
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5.3.4 SMCC/Detailed Module Error Messages, continued

Recommended
corrective action

Analyzing the failure
in Figure 5.2

After determining the error source using Table 5.9, use Table 5.10 for the
recommended corrective action based on the Sense Key Code. Then go to
subsection 5.3.6 to determine what to do next.

Table5.10 WREN lIlI, 210/445/875 MB, and 1.8 GB Drive
Recommended Corrective Action

Sense Key

Recommended Corrective Action

00 No Error

No action — Information only

01 Recovered
Error

No action — Recovered from error

02 Not Ready

Test and/or replace the drive.

03 Media Error

Test the drive and reassign the failed media sectors.

04 Hardware Error

Replace the drive.

05 lllegal Request

No action — Software error

06 Unit Attention

Replace the drive. Test the History Module.

0B Aborted
Command

No action—Software error

Analyzing Figure 5.2, drive 5 has failed with a Primary Code of -5 and a
Secondary Code of 11. Table 5.8 indicates a“Disk drive error with
status” failure. Furthermore, you find the Sense Key is 03 and the Sense
Codeis 10. Table 5.9 identifiesthe failure asa*“Data CRC or ECC error.”
Sense Key 03 in Table 5.10 recommends that you “Test the drive and
reassign the failed media sectors.”

If you proceed to subsection 5.3.6, you are directed to run a test that
identifies bad sectors and reassigns them to the Bad Sector List asit
reformats the drive. The details of the test are given in subsection 9.5.1.
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5.3.5

Real Time Journal (RTJ) Messages

RTJ messages

Table5.11 isalist of some Real Time Journal (RTJ) messages from the

History Module that do not necessarily indicate afailed drive. The
interpretation of each message and possible error symptoms are listed in
the table. Troubleshooting responses are suggested.

Table5.11

Real Time Journal (RTJ) Messages

Interpretation

Symptom

Action

Message: HML1 T$BG EXEC

000B305C OOOEF3E4 OOOEF59A 502 46 0 O

The 502 46 message
indicates a double bit error in
memory during a scrub
routine.

None

Check for a defective K2LCN or K4LCN
circuit board.

PRI M 5

Message: K$MM K_CP, ES$L_

EVNT_MGT exception type 03,06 Driver

Name WDS CNMVDREG

The system detected a
physical error in the data
transferred from/to the SPC
circuit board or the drive.

The History Module can crash
or some nodes can lockup on
data access from the History
Module.

Replace the SPC circuit board.

Message: $$FM NET_TSK exception type 03, 06 Det ect

or Code 57 or 70

The drive is unreadable. The
drive’s present Paged Status
Word is bad.

The History Module crashed
on the load of INIT. The SPC
Self-Test indicator is

Check for power to the drives. Replace
the SPC circuit board. Go to subsection
5.3.7 and run SCMD under HVTS for

header received from Node YY
(Int2).

illuminated. each drive.
Message: J$I NPR Int1 = 3090, Int2 =YY
An inconsistent message None None

12/02

History Module Service

93




5.3.6 Repair Strategy

[ cauTion]

Help from TAC

After determining the
problem

Repair or replace?

CAUTION—When reformatting an 875 megabyte drive (51196680-200)
or 1.8 gigabyte drive (51196895-100), you must use a 11.5 or later release
of HVTS.

If you have reached this point without finding an Alphanumeric display or
a maintenance recommendation that will help you, call TAC for
assistance. Not only can TAC engineers help isolate hardware failures,
they can often determine if a procedural error has been committed. In
addition, they have ready access to Shipping Alerts, Product Release
Notices, and problem histories that can help identify the source of a
problem.

Now that you feel you have identified the areain the History Module that
has failed, decide from the information in this subsection and the
appropriate areain subsection 5.3.7 what your repair/replace strategy will
be. Consider the following:

* If necessary, use Section 5 or 6 to disassemble the History Module. Be
sure you pay special attention to some of the shut-down and power-off
sequences required for the equipment.

* If necessary, use Section 7 or 8 to reassemble the components of the
History Module. Pay particular attention to proper jumper block
pinning and termination of the drive, and the connection of any cables
you may have removed.

» Section 9 contains formatting details for the Winchester disk drive.

« After adrive has been formatted, it is electrically operational.
However, it must still be initialized and the files that were previously
on the drive must be restored before it can be placed in service.

» Use Section 10 to determine the replacement parts you need, if any.

The best maintenance strategy will depend on the nature of the failure, the
drive(s) in use, and the criticality of the lost functionality. If the drive has
a redundant partner, operation can continue with the backup drive and the
faulty drive can be replaced or repaired without disrupting the process or
losing any data. If the drive does not have a redundant partner and the
error is confined to asingle file or volume that is noncritical to the
process, it may be possible to continue operation without the lost function
and perform the maintenance at a more convenient time. A
nonrecoverable data error does not necessarily require placing the drive
off-line if redundant; or the entire History Module off-line if
nonredundant.

Continued on next page
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5.3.6

Nonredundant drive
failure

Sector initialization or
reassignment
procedure

No information from a
bad sector or a faulty
nonredundant drive

No information from a
bad sector or a faulty
redundant drive

Bad sector
information reported
on a nonredundant
drive

Bad sector
information reported
on aredundant drive

Repai r Strategy, Continued

If the drive is nonredundant and the lost functionality is critical to the
process, the best solution may be to replace the drive and attempt to repair
the failed unit at a more favorable time. If replacement is necessary and
you have a spare drive from the factory for replacement, it will already be
formatted. However, you must initialize it and reload it from backup
media.

If you know the volume/file name and bad sector number, you can use the
sector initialization/reassignment feature under the System Maintenance
Control Center (SMCC) function. See subsection 5.3.7. Thisfeature
allows you to “repair” the drive without alengthy HVTS procedure. In
addition, the faulty drive can be repaired while the History Module
remainson-line. Thisisnot availablewith Typell Drives.

For a nonredundant drive, try an autoboot. If you are not successful, load
the History Module Initialization (HMI) personality and save as much data
aspossible. Then, try running HVTS. If you cannot run HV TS, the drive
is probably beyond repair and must be replaced. If you can load and run
HVTS, you may be able to repair media defects on the disk by detecting
bad sectors and adding them to the Bad Sector List. If recovery timeis
critical, you can simply replace the drive, then initialize and reload the
History Module.

For redundant drives, the normal procedure is to replace the defective
drive while leaving the History Module on-line, running with the
redundant drive. If itis presently possible to place the History Module
off-line, you can attempt to repair the defective drive using HVTS.

For a nonredundant drive, the faulty sector can beinitialized or reassigned
using the SMCC function under the HMI personality. See subsection
5.3.8. Then, the bad fileisreloaded if required. However, in certain
situations the entire disk will requireinitialization and reloading. If thisis
anticipated, save as much data as possible prior to attempting the disk
repair. Thisisnot availablewith Typell Drives.

For aredundant drive, the faulty sector can be initialized or reassigned
using the SMCC function without placing the History Module off-line.
The driveis placed off-line for repair through the SMCC function and
then brought back on-line using the SYNCH command. See subsection
5.3.9. After therepair, use the SYNCH utility to data synchronize the
drive. Thisisnot availablewith Typell Drives.
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5.3.7 Data Error Recovery Technics and Documentation

Overview

Error handling
technics

The two subsections that follow provide recommended procedures for
handling unrecoverable data errors on drives. The term “unrecoverable
data error” means that the History Module disk handler software has
encountered an error while attempting to read a sector, has retried reading
the sector several times without success, and has displayed an error
message while modifying the status of the History Module, drive, or
volume, as appropriate.

These errors can be caused by media defects or by electrical transients.
Errors caused by transients can sometimes be corrected by rewriting the
sector. Errors due to media defects require that the sector or sectors that
are affected must no longer be used by the software.

The History Module error handling technics available are as follows:

* An unreadable data sector on a nonredundant drive may not necessarily
cause the failure of the entire History Module, providing the History
Module with alevel of fault tolerance. If an unrecoverable dataerror is
encountered in a specific file, the volume containing the file hasits
status set to DEGRADED. See subsection 5.3.8. If the error affects the
whole volume, for example, adirectory error, the volume has its status
set to CORRUPTED. If the volume with the error is critical, the function
associated with that volume is stopped, but operation of other functions
can continue.

* On-line sector initialization/reassignment is available for redundant
drives through an SMCC function. This permitsthe repair of adrive
with media defects without physically disconnecting the drive or
running HVTS. The sector initialization/reassignment function is
covered in subsection 5.3.9.

 |n situations where a nonrecoverable data error occurs and the History
Modul e software can identify the bad sector number, the software
generates ajournal message and a Status Detail display message
containing thisinformation. Thisinformation is required in the SMCC
sector initialization/reassignment function.

* Itispossibleto boot load from the redundant drive when an error is
encountered on the initial disk accessed.

» The Status Detail and Object Detail displays provide status information
on drives, History Module functions, and drive volumes as an important
aid to troubleshooting drive problems. These displays are discussed in
subsections 5.3.11 and 5.3.12, respectively.

Continued on next page
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5.3.7 Data Error Recovery Technics and Documentation,

Continued

Other manuals that
aid with recovery
scenarios

HVTS information

In using the recovery methods that follow in subsections 5.3.8 and 5.3.9,
information in other manuals can be very helpful. Table 5.12 liststhe
manuals of interest and the information provided by the manual. The
binders in which the manuals are found are referenced at the beginning of
this publication.

Table5.12 History Module Error Recovery Reference Manuals

Manual Information

Engineer’'s Reference Contains information on saving and
restoring Continuous History, and
general information on synchronizing
redundant drives and placing the drives
on-line or off-line.

Command Processor Operation Covers utilities to copy files and
volumes, synchronize redundant drives,
and set drives on-line and off-line.

Test System Executive Contains HVTS information.

Hardware Verification Test System Contains HVTS information.

Section 9 in this manual contains information on running individual
HVTStests.

5.3.8 Nonredundant Drive Data Error Recovery

Drive data error when
the sector is not
known

All data will be lost
during initialization

First attempt an autoboot in case the error was caused by an electronic
transient. If the failure reoccurs in the same way, you will need to do the
detailed procedure. Thisinvolves scanning the drive for bad sectors,
adding the bad sectors to the Bad Sector List in the drive, initializing the
drive, and reloading all volumes.

All datawill belost during the initialization process. Therefore, in the
procedure you will be directed to save as much data as possible. In some
cases, much can be saved. In other cases, very little or nothing can be
accessed. It depends on the specific failure and where it is located.
Careful observation of the displaysis required to obtain alist of good and
unrecovered volumes/files. Use the printer output if available.

Continued on next page
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5.3.8 Nonredundant Drive Data Error Recovery, continued

Loading the Use the procedure in Table 5.13 to load the personality. If the HMI
personality software  nersonality software is available on the History Module, you can do a
personality change directly, by selecting the LOAD/DUMP target on the
History Module Status display. If thisisthe case, skip Step 1
(it is not necessary to shut down the node to do a personality change).

Table5.13 History Module Personality Loading Procedure

Step

Action

1

Perform a node shutdown of the History Module. See the text above.

2

Load the HMI personality into the History Module.

3

Attempt to save as much data as possible using the BACKUP
function. Keep detailed records of which volumes/files were
recovered and which must be reloaded from an alternate known good
source.

Attempt to save Continuous History files. Keep detailed records of
which volumes/files were recovered and which were lost.

Load HVTS and run the SCMD test using Subtest 19. This test can
be configured to do a complete surface “Read Check” and
automatically add any bad sectors it encounters to the existing defect
list (Bad Sector List). A short period (approximately 10 minutes) of
running Subtest 14 will certify the read/write capability of the drive.
Additional tests should be run if there is any doubt concerning the
drive’s functionality.

An alternate method of drive recovery would be to completely
reformat the drive using Subtest 21 of the SCMD test under HVTS.
This test must be configured to add bad sectors (HVTS refers to
these as defective blocks) to the existing defect list (Bad Sector List).
Never run this test configured to clear the Bad Sector List.

This HVTS testing could reveal that the drive is defective and must
be replaced.

Load the HMI personality and perform a drive initialization.

Restore to the History Module, the data saved in Steps 3 and 4.

Load additional volumes/files from alternate sources noted in Step 3.
History data that could not be saved as noted in Step 4 remains lost.

Load the HMO personality by performing a History Module autoboot.

10

Enable the saving of Continuous History data and any other normal
functions required to restore complete system operation.

Continued on next page
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5.3.8 Nonredundant Drive Data Error Recovery, continued

[| ATTENTION

Drive data error when
the sector is known

ATTENTION—In some cases, it may be desirable to quickly replace the
drive to save the time needed for the HV TS tests. HV TS testing will take
approximately 1 hour if no additional problems are discovered.
Replacement drives come preformatted and require only a History Module
initialization and data restore operation.

The removed drive can be tested/reclaimed using HVTS at a more
convenient time, or on alternate equipment.

The circumstances will dictate the urgency in restoring the complete
functionality of the History Module. The best maintenance strategy to use
will depend on the nature of the failure and the criticality of the lost
functionality. The aternatives that are available, listed in probable order
of increasing time to perform, are as follows:

1. Continue running with reduced functionality and repair the drive when
more convenient. Thismay not be practical if the functionality that
was lost due to the error is critical to the process.

2. Attempt aquick fix by using the SMCC Sector
Initialization/Reassignment function. Refer to subsection 5.3.13. There
are two variations that can occur.

The nature of the error is such that initialization and total reload of the
driveisnot required. After using the SMCC Sector
Initialization/Reassignment function, reload the bad file from backup and
resume operation.

The nature of the error is such that the drive must be initialized and
reloaded. Save as much data as possible, use the SMCC
Initialize/Reassign Sector function, initialize the drive, reload the entire
drive, and resume operation.

3. Remove and replace the drive, initialize the new drive, and restore all
data.

4. Use HVTS off-line and attempt to recover the drive.

5. If aquick fix procedureisto be used, you must determine whether or
not driveinitialization and full reload will be required. The drive must
beinitialized and fully reloaded if one of the following situationsis
true.

The status of the affected volume is CORRUPTED on the Volume Status
display. Refer to subsection 5.3.12.

The bad fileisin one of the following volumes:
Maintenance System software
Journals

Continuous History data (except CM files, assuming backup copy)
Checkpoint files

Continued on next page
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5.3.8 Nonredundant Drive Data Error Recovery, continued

Two quick fix
procedures

Two quick fix procedures are available. They are described below. If one
of the above situationsis true, you must use the procedure that
incorporates initialization and reload of the disk.

If the status of the affected volume is DEGRADED on the Volume Status
display and the fileis not in one of the volumes indicated above, you can
use the procedure that does not incorporate initiaization and reloading the
drive.

Continued on next page
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5.3.8 Nonredundant Drive Data Error Recovery, continued

Quick fix procedure
when drive
initialization and
reload are not
required

|| ATTENTION I

When drive initialization and reloading are not required, use the procedure in
Table5.14. If the HMI personality software is available in the History
Module, you can do a personality change directly using the LOAD/DUMP
target on the History Module Status display. If thisisthe case, skip Step 1.

It is not necessary to shut down the node to do a personality change.

Table5.14 Data Error Recovery Procedure — Init/Reload Not Required

Step Action
1 Perform a node shutdown of the History Module. See above text.
2 Load the History Module Initialization (HMI) personality software.
3 Initialize the bad sector using the SMCC function. This writes zeros

into the bad sector.

4 Using utility commands, reload the known bad file from a known good
source. This could be from a previously saved copy or some original
source of the file. If the file in error was a checkpoint file, a complete
set of files from a previous “good” checkpoint must be reloaded.
Checkpoint files must be in synchronization with each other.

5 Using utility commands, verify that the file in question can be read
successfully by copying it from the HM to some scratch media. If this
is successful, the quick repair is complete. Continue with Step 9.

6 If steps 4-5 were not successful, a bad spot exists on the drive
media. Use the SMCC feature to reassign the known bad sector to
the Bad Sector List. Each drive has many spare sectors.
Reassigning a bad sector to the Bad Sector List uses one of the
available spare sectors. The sectors added to the Bad Sector List will
be lost forever.

7 Using utility commands, reload the known bad file from a known good
source again. This should repair the degraded file.

8 Using utility commands, verify that the file in question can now be
read successfully.

9 Load the History Module Operating (HMO) personality software by
performing a History Module autoboot.

10 Initiate the collection of history data, if needed.

11 Restart the function that was aborted when the History Module failure
was detected.

ATTENTION—If you use the Sector Reassignment function, be aware that it
does have one undesirable feature. Some of the sectors that contain the
original filewill be lost from the Sector Allocation tables. These lost sectors
cannot be reclaimed until an initialization of the complete driveis
accomplished. Thiswill necessitate a complete save, initialization, and
reload operation. Fortunately, it can be scheduled as a planned activity.
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5.3.8 Nonredundant Drive Data Error Recovery, continued

Quick fix procedure
when drive
initialization and
reload are required

[| ATTENTION

Use the procedurein Table 5.15 when drive initialization and reload are
required. If the HMI personality softwareis available in the History
Module, you can do a personality change directly using the LOAD/DUMP
target on the History Module Status display. If thisisthe case, skip Step
1. Itisnot necessary to shut down the node to do a personality change.

Table5.15 Data Error Recovery Procedure — Init/Rel oad Required

Step Action

1 Perform a node shutdown of the History Module. See the above text.

2 Load the History Module Initialization (HMI) personality software.

3 Attempt to save as much History Module data as possible using the
BACKUP function. Keep detailed records of which volumes/files
were recovered and which must be reloaded from an alternate known
good source.

4 Attempt to save Continuous History files. Keep detailed records of
which volumes/files were recovered and which were lost.

5 Reassign the bad sector using the SMCC function.

Initialization of the sector can be attempted in place of reassignment
of the sector. However, a marginal sector can initialize properly and

then become as a problem later. The recovery process for active file
problems requires too much time to implement at this point.

6 Initialize the drive.

7 Restore the data saved in Steps 3 and 4 to the History Module.
Procedures for restoring Continuous History data are provided in the
Customer Release Guide.

8 Load additional volumes/files from alternate sources, noted in Step 3.
History Module data that was not saved, noted in Step 4, remains
lost.

9 Load the HMO personality by performing a History Module autoboot.

10 Enable the saving of Continuous History Data and any other normal

functions required to restore complete system operation.

ATTENTION—If you use the Sector Reassignment function, be aware
that it does have one undesirable feature. Some of the sectors that stored
the original file will be lost from the Sector Allocation tables. These lost
sectors cannot be reclaimed until an initialization of the complete driveis
accomplished. Thiswill necessitate a complete save, initialization, and
reload operation. Fortunately, it can be scheduled as a planned activity.
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5.3.9 Redundant Drive Data Error Recovery

Redundant drive data
error recovery when
the sector is not

Thisfailure could be adrive s electronic failure or it could be a sector-
related problem where the software is unable to identify the sector address.
In either case, an exact diagnosisis not possible without shutting down the

known . . .
History Module and running the HV TS off-line tests. One attempt to
“synch” the drive should be made in case the error was transient in nature.
If thisis successful, the problem isresolved. If not, HVTSisrequired or
the drive must be replaced. The drive can be replaced while the History
Module continues full operation using the redundant (backup) drive.
Replacing the defective drive while its redundant partner isin full
operation is accomplished using the procedurein Table 5.16. Use extreme
care to prevent the accidental shutdown of the working drive(s).
Table5.16 Redundant Drive Data Error Recovery Procedure —

Sector Not Known
Step Action

1 Use utility command OFF to set the suspected drive off-line.

2 If the History Module has redundant dual drives (4 drives), use the
utility command OFF to set all volumes on both Disk drives in the
same Winchester Drive Tray off-line.

3 Remove power from the tray that contains the defective drive.

4 Replace the defective drive using the procedures provided in this
manual, Sections 4 and 5. Pay particular attention to the drive’'s
jumper block selections and whether termination modules should be
installed (front drive only).

5 Reapply power to the tray containing the replaced drive.

6 Use the utility command SYNCH to data synchronize the drive(s) that
is presently in the off-line state. One SYNCH command will data
synchronize both redundant drives, if present.

Continued on next page
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5.3.9

Reclaiming a
defective redundant
drive with off-line
HVTS

Alternate method of
drive recovery

An alternate method
of drive recovery
would be to
completely reformat
the drive using
Subtest 21 of the
SCMD test under
HVTS. This test must
be configured to add
bad sectors to the
existing Bad Sector
List. drive data error
recovery when the
sector is known

Redundant Drive Data Error Recovery, continued

It is possible that a defective redundant drive containing a media defect
can be reclaimed by running the off-line HVTS using Subtest 19 in the
SCMD test. Thistest can be configured to do a complete surface “READ
CHECK” and automatically add any bad sectors (called “ defective blocks’
by HVTY) that the test encounters to the existing Bad Sector List (called
“Defect Data List” by HVTS).

A short period of running Subtest 14 will certify the read/write capability
of the drive.

A “sync” operation is required to place the drive on-line once the node
autoboots with the History Module Operating (HMO) personality
software.

The History Module must be taken off-line to run the HVTS procedure.
This can be done at a convenient time, or the drive can be removed and
placed in aless critical History Module to perform the HV TS recovery
attempt.

During the following procedure, the History Module remains fully
operational, running with the redundant (backup) drive.

Data errors are most frequently caused by a defective spot on the drive
media. However, an electrical transient can give the very same symptom.
This procedure recommends first attempting an initialization of the
suspect sector (writing zeros) and rel oading the affected data through a
“SYNCH” operation. If thisdoes not correct the problem, perform the
Sector Reassignment function using the procedure in Table 5.17.

Table5.17 Redundant Drive Data Error Recovery Procedure —
Sector Known

Step Action

1 Initialize the bad sector (write zeros) using the SMCC Sector
Initialization/Reassignment function covered in subsection 5.3.13. If
an error occurs, use the Sector Reassignment option of the SMCC
Sector Initialization/Reassignment function.

2 Use the utility command SYNCH to synchronize the data on the
problem drive with the working redundant partner.

Continued on next page
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5.3.9 Redundant Drive Data Error Recovery, continued

Synchronization
operation

If the sector problem
returns

A “SYNCH” operation copies the data resident on the working (primary)
drive to the drive that is being synchronized. Only the necessary volumes
and filesare copied. The final result provides afunctional on-line
redundant drive with identical data as the primary drive.

System demands on the History Module will affect the total time for
synchronization. The “SYNCH” operation can take up to 45 minutes. Any
system activity which alters the contents of the working drive during the
“SYNCH” operation will also be passed on to the drive being synchronized.
The successful conclusion of the synchronization operation places the
synchronized drive on-line with its working redundant partner.

If the problem with the sector in question returns, it must be assumed that
there isabad spot on the disk surface which must be avoided. Repeat the
procedure described, but instead of initializing the sector in Step 1,
reassign the sector to the Bad Sector List using the SMCC Sector
Initialization/Reassignment function. With the Type Il drives the sectors
arere-assigned automatically.
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5.3.10 Control Track Error Recovery for Sectors 1-31

Overview

Redundant drive 5 or
3 has a Control Track
error

Redundant drive 4 or
2 has a Control Track
error

The following procedures address Control Track recovery for sectors
1 through 31 on the History Module. Both redundant and nonredundant
drives are covered in the procedures.

Use the recovery procedure in Table 5.18 for an error condition in sectors
1 through 31 of the Control Track on drive 5 or 3.

Table5.18 Drive5 or 3 Control Track Error Recovery Procedure —
Redundant Drives

Step Action

1 For a Control Track error on drive 5 or 3, place its redundant partner,
drive 4 or 2, respectively, OFFLINE by using the appropriate
Universal Station display.

2 Initialize or reassign the sector containing the error.

3 If sectors 1 through 7 on the drive have been initialized or reassigned,
rewrite the Boot record on the drive.

4 Autoboot the History Module twice by cycling power to the History
Module. Wait for an OK status between the first and second
autoboot.

5 Synchronize drive 4 or 2 with drive 5 or 3, respectively.

Use the recovery procedure in Table 5.19 for an error condition in sectors
1 through 31 of the Control Track on drive 4 or 2.

Table5.19 Drive4 or 2 Control Track Error Recovery Procedure —
Redundant Drives

Step Action

1 For a Control Track error on drive 4 or 2, place the drive OFFLINE by
using the appropriate Universal Station display.

2 Initialize or reassign the sector containing the error.

3 Synchronize drive 4 or 2 with drive 5 or 3, respectively.

Continued on next page

12/02

History Module Service 106



5.3.10 Control Track Error Recovery for Sectors 1-31, continued

Nonredundant drive 5 Use the recovery procedure in Table 5.20 for an error condition in sectors
or 3 has a Control 1 through 31 of the Control Track on drive 5 or 3.

Track error

Table5.20 Drive5 or 3 Control Track Error Recovery Procedure —
Nonredundant Drives

Step

Action

1

Load the HMI personality into the History Module.

2

Initialize or reassign the sector containing the error.

3

If sectors 1 through 7 of drive 5 have been initialized or reassigned,
rewrite the Boot record on the drive.

Autoboot the History Module twice by cycling power to the History
Module. Wait for an OK status between the first and second
autoboot.
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5.3.11 Status Detalil

Display

Accessing the Status
Detail display

The Status Detail display for a History Module shows the status for each
drive and each function, such as Continuous History, History Journals, and

other displays. It aso contains atarget that provides accessto the drive’s
Volume Status display (Object Detail display). See Figure5.3.

Figure5.3 Status Detail Display

11 Jun 91 1@:12:16 1
STATUS DETAIL DISPLAY FOR NODE 5@
DATE/TINME NOTIFICATION

01/01/83 0@:p@ DISK_ORIVE 5 ¢ ->0K 1:IS 0Ok
01/01/82 0@:90 DISK_ORIVE 3 ¢ -0k J:IS NOT PRESENT / POWERED OFF
21/01/83 0@:8@ CONT_HISTORY f ->0K J:FUNCTION IS ONLINE
01701783 0@:P@ HISTRY_JRNWLS ¢ ->0K J:FUNCTION IS ONLINE
01/01/83 0@:9@ OWN_PROC_ANWLS ->0K J:FUNCTION IS ONLINE
01/01/83 0@:8@ AUTO_CHECKPT ¢ ->0K J:FUNCTION IS ONLINE
01/01/83 0@:@@ HM_STARTUF ( -0k JFUNCTION IS OMLINE
NODE COMMENWT :
01-01-82 0@:00

ROLL EODIT WODE HISTORY

RIGHT COMMENT OETARIL

7877

Status Detail display
access procedure

Use the procedurein Table 5.21 to access the Status Detail Display.

Table5.21 Accessing the Status Detail Display Procedure

Step

Action

1

Choose the System Status display on the console with the SYSTEM
STATUS key.

Select the HISTORY MODULES target on the System Status display.
This produces the History Modules display.

Select the desired History Module on the History Modules display.

Select the STATUS DETAIL target. This provides the Status Detalil
display for the selected History Module as shown in Figure 5.3.

Continued on next page
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5.3.11 Status Detail Display, continued

Status Detail display

For any status indication other than “OK,” one of the following error

status messages will be displayed.
SYNCHRONI ZE SOURCE ERROR - SECTOR XXXXXXX
SYNCHRONI ZE DESTI N ERR. - SECTOR XXXXXXX
NON RECOV ERR, 1 CTL TRK - SECTOR XXXXXXX
NON RECOV WI D ERROR - SECTOR xxxxxxx - vol nefil enane. ex
NON RECOV WAT ERROR - SECTOR xxxxxxx - vol nefil enane. ex

NON RECOV FAB ERROR- SECTOR XXXXXXX
NON RECOV SAT ERROR- SECTOR XXXXXXX
NON RECOV PDB ERROR- SECTOR XXXXXXX

- vol nefil enane. ex
- vol nefil enane. ex
- vol nefil enane. ex

RECOV DI SK DATA ERROR - SECTOR xxxxxxx - vol nefil enane. ex
NON RECOV DATA ERROR - SECTOR xxxxxxx - vol nefil enane. ex
ERROR W TH BOTH CTL TRKS - SECTOR XXXXXXX

NON RECOV DEVI CE ERROR - SECTOR xxxxxxx - vol nefil enane. ex

DI SK CONTROLLER ERROR

Refer to the Messages Directory manual for assistance in interpreting the

message.

Continued on next page
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5.3.12 Volume Status Display

Volume Status display The Volume Status display is atwo-page Object Detail display that shows
the status of all the volumes of each drivein the History Module. This
information is important when troubleshooting and repairing drive
problems.

Volume Status display Use the procedure in Table 5.22 to access the VVolume Status displays.

access procedure

Table5.22 Volume Status Display Access Procedure

Step

Action

1

Choose any NOTIFICATION line on the Status Detail display, as
illustrated in Figure 5.4, and the VIEW OBJECT DETAIL target will
appear at the bottom of the screen.

Select the VIEW OBJECT DETAIL target. The Volume Status
display will appear as shown in Figures 5.5 and 5.6. This is a two-
page display that presents the status of each of the four possible
drives and the status of the volumes stored on each drive.

Figure5.4 Status Detail Display (Drive Selected)

11 Jun 91 1@:12:40 1
STATUS DETAIL DISPLAY FOR NODE G@
ODATE/TIME WOTIFICATION
p1/83 @@:00 DISK_DRIVE 5 ( )
A1/01/83 0@:@@ DISK_ODRIVE 3 ¢ =x0K J:IS MWOT PRESENT / POWERED OFF
@1/01/83 Q@:0@ CONT_HISTORY ¢ -»0K PiFUNCTION IS ONLINE
A1/01/83 B@:@@ HISTRY_JRNLS ¢ —-»0K J:FUNCTION IS ONLINME
A1/01/83 0@:@@ ON_PROC_ANLS ¢ =x0K J:FUNCTION IS ONLINE
@1/01/83 Q@:0@ AUTO_CHECKPT ¢ -»0K PiFUNCTION IS ONLINE
A1/01/83 DA:@@ HM_STARTUP 4 —-»0K J:FUNCTION IS ONLINME
OBJECT COMMENT :
@1-@1-83 Q@:0@
ROLL EDIT NODE OIT OBJECT IEW OBJECT CANCEL HISTORY
RIGHT COMMENT COMMENT OETATIL SELECTION DETAIL

N

Continued on next page
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5.3.12 Volume Status Display, continued

Volume Status display The Volume Status displays areillustrated in Figures 5.5 and 5.6.

illustrations
Figure5.5 Volume Status Display (Page 1)
/
11 Jun 51 1@8:13:15% 1L
HW NOOE 5@ WOLUME STATUS DISPLAY FAGE 1 OF 2
ODRIVE 5 - AVAILABLE ORIVE 4 - NOT PRESENT
401 - IS 0K
4001 - IS 0K
4701 - IS 0K
4801 - IS 0K
2501 - IS 0K
TeR1l - IS 0K
1281 - IS 0K
#3901 - IS 0K
T401 - IS 0K
#4801 - IS 0K
HHU1 - IS 0K
CL - IS5 0Ok
COSE - IS 0K
LSl - IS 0K
8101 - IS OK
- 4
7879
Figure5.6 Volume Status Display (Page 2)
/
11 Jun 91 10:13:33 1
HM NODE 5@ WOLUME STATUS DISPLAY FAGE 2 0OF 2
DRIVE 3 - NOT PRESENT DRIVE 2 - NOT PRESENT
- J
7880
Continued on next page
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5.3.12 Volume Status Display, continued

Volume Status display The status on the Volume Status display that is of interest to the
status troubleshooting process are listed in Table 5.23.

Table5.23 Volume Status Display Status

Status Explanation
OK The normal error free status.
DEGRADED An error in a file, but other files in the

volume are accessible.

CORRUPTED The entire volume is inaccessible.
Possibly an error in the directory.

SYN_IP Synchronization is in process,
synchronizing a drive with its
redundant partner so that both have
identical data.

NOT INITIALIZED The volume has been created but has
not been synchronized. It has been
placed off-line. Performing a
synchronization will place the volume
on-line. This state will be seen on
drives 04 and 03 after the HMI
personality has been run.
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5.3.13 Sector Initialization/Reassignment Procedure for Type
| Drives

Overview The Sector Initialization/Reassignment procedure is useful when a
nonrecoverable data error has occurred and the sector number has been
reported. The sector number can be obtained from the Real Time Journal
(RTJ), a System Status Journal error message, or from a Status Detail
message as detailed in subsection 5.3.11.

RTJ nonrecoverable  An example of a nonrecoverable error message in the RTJis shown
error message bel ow:

13: 40: 36 NODE 11 I NFORM DI SK_DRI VE 5
(XK --> WARNI NG : NON RECOV DATA ERRCR
- SECTOR 00049408 -!201>BB000000. CM

The error message provides information that can be helpful in
troubleshooting. Interpreting the message provides the following
information:

* Thedrive numbers

The bad sector number 00049408
The volume name 1201

e Thefilename BB000000. CM

The drive number and the bad sector number are required in the Sector
Initialization/Reassignment procedure that follows.

Initialize/reassign Use the procedure in Table 5.24 to perform the sector initialization or
sector procedure reassignment function. Refer also to Figures 5.7 through 5.10.
DEGRADED or The History Modul e status must be DEGRADED or CORRUPTED to perform an

CORRUPTED status  on-]ine Sector Initialization/Reassignment procedure. A WARNI NG statusis
not acceptable because it may be the result of a data error while trying to
read a bad sector.

Off-line procedure If the Initialization/Reassignment procedure is not successful on-line, try
loading the History Module with the off-line Initialization personality
(HM1I) and performing the Initialization/Reassignment procedure.
Autoboot the History Module and do a SYNCH operation.

Continued on next page
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5.3.13 Sector Initialization/Reassignment Procedure, continued

Procedure

Output status

Table5.24 Initialize/Reassign Sector Procedure

Step

Action

1

Choose the Engineering Personality Main Menu. See Figure 5.7.

2

Select the SMCC/MAINTENANCE target. This produces the SMCC
Main Menu as illustrated in Figure 5.8.

On the SMCC Main Menu display, as illustrated in Figure 5.8, select
the SECTOR INIT/REASSIGN target. This will cause the Sector
Initialization/Reassignment display to appear. See Figure 5.9.

Enter the information requested.

Module Number This is the node humber of the History Module with
the defective drive.

Drive Number From the RTJ, System Status Journal, or Status
Detail display.

Sector Number  From the RTJ, or System Status Journal, or Status
Detail display.

lorR Enter | to initialize, or R to reassign the sector.

After you have entered the information, press the ENTER key. This
produces the verification screen shown in Figure 5.10. It is the same
as the previous screen except that it asks you to verify that the data
entered is correct and provides two additional targets, YES and NO.

After you have verified that the data is correct, select the YES target.

The system will output one of the following three status messages on the

messages Status Detail display.
+ DI SK yy SECTOR zzzzzz HAS BEEN I NI TI ALl ZED
+ DI SK yy SECTOR zzzzzz HAS BEEN REASS|I GNED, DATA RECOVERED
+ DI SK yy SECTOR zzzzzz HAS BEEN REASS|I GNED, DATA NOT
RECOVERED
If the message indicates that the data was recovered, you do not have to
reload the file that contained the error.
If the error “DEVI CE | N USE — ACCESS DENI ED (14)” occurs, do the
following.
1. Set the suspect drive OFFLI NE and if dual drives exist on the same
drive tray, set the other drive OFFLI NE also.
2. Cyclethe power to the drive tray.
3. Repeat Steps 1 through 6in Table 5.24.
4. Perform a SYNCH command to restore all drivesto service.
12/02 History Module Service 114



5.3.13 Sector Initialization/Reassignment Procedure, continued

Engineering
Personality Main
Menu display

SMCC Main Menu

The Engineering Personality Main Menu display isillustrated in Figure

S.7.

Figure5.7 Engineering Personality Main Menu Display

27 Jul 91 06:28:06 2
ENGI NEERI NG PERSONALI TY MAI N NENU
UNI T_NAVES HI WAY GATEWAY PI CTURE EDI TOR
AREA NAMES LOG C BLOCKS FREE FORMAT LOGS
CONSOLE_NAMES APPL| CATI ON MODULH BUTTON CONFI GURATI CN
LON NODES COVPUTI NG MODULE HM HI STORY GROUPS
SYSTEM W DE VALUEY NETVICRS | NTERFACE
VOLUVE _CONFI GURATI @N
DOCUMENTATI ON TOOU
BUI LDER COMMANDS AREA DATA BASE
Support Functions and Utility Functions
COMVAND L L
ProCESSOR| | SYSTEM MENY | SYSTEM STATUS |CONSOLE STATUS
SUPPORT SMoT/
UTI LI TI ES| [ MAI NTENANCE R4A00 (C) Honeywel | Inc., 1984
6134

The SMCC Main Menu display isillustrated in Figure 5.8.

display
Figure5.8 SMCC Main Menu Display
14 Jul 91 12:55:29

SMCC MAI N VENU

| MODULE MEMORY || HI WAY BOX MEMORY || PROBE FAI LED NDDULEi

|SYSTEM MAI NT JOURNAAH ACTI VE MAI NT JOURNAH MODULE ERRCR |

| REV/ CONFI G STATUS”SECTCR I NI T. / REASSI CHJ MAI'N MENU |

For Information On Funtions And Options Displayed On this Menu,

Position The Cursor On the Desired Target And Press HELP.

6135
Continued on next page
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5.3.13 Sector Initialization/Reassignment Procedure, continued

Sector Initialization/ The Sector Initialization/Reassignment Menu display isillustrated in
Reassignment Menu Figure5.9.
display

Figure5.9 Sector Initialization/Reassignment Menu Display

4 )

| 23 Jul 91 21:15:47 1]

SECTOR | NI TI ALI ZATI ON/ REASSI GNVENT

Enter PARAMETERS -

ENTER Modul e Number @ [ | (1 To 96)
ENTER Drive Number : [ ] (0 To 7)
ENTER Sector Nunber : [ | (1 To 99999999)

ENTER Sector Initializel/ Sector Reassign : (I or R

WARNI NG - Use of Function WII Permanently Reassign Sector on the Requested HW
This Should Only Be Used After receipt of a System Message Requestirng
Action Be Taken Against a Specific HM Drive.

For Information On Functions And Options Displayed On This Menu,
Position The Cursor On The Desired Target And Press HELP.

6138

Sector Initialization/ The Sector Initialization/Reassignment Menu (Verification) display is

Reassignment Menu  j||ustrated in Figure 5.10.
(Verification)

Figure 5.10 Sector Initialization/Reassignment Menu (Verification)
Display

23 Jul 91 21:15:47 1]

SECTOR | NI TI ALI ZATI ON REASSI GNVENT

Enter PARAMETERS -

ENTER Modul e Nunber : (1 To 96)
ENTER Drive Nunber (0 To 7)

ENTER Sector Number : [99999999 (1 To 99999999)

ENTER Sector Initializel/Sector Reassign : El (I or R

VERI FY THAT THE DATA ENTERED | S CORRECT? IEI

WARNI NG - Use of Function WII Permanently Reassign Sector on the Requested H
This Should Only Be Used After receipt of a System Message Requesting
Action Be Taken Against a Specific HV Drive.

For Infornmation On Functions And Options Displayed On This Menu,
Position The Cursor On The Desired Target And Press HELP.

6139
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Section 6 — WREN Type History Module Disassembly

6.1 Overview

Section contents

The topics covered in this section are:

Topic See Page
6.1 Overview 119
6.2 Electronics Module Disassembly 120
6.3 Nonredundant Winchester Drive Module Disassembly 121
6.3.1 Fan Assembly Removal 122
6.3.2 Slide Tray Assembly Removal 122
6.3.3 Power Supply/Disk Drive Removal 123
6.4 Redundant Winchester Drive Module Disassembly 124
6.4.1 Fan Assembly Removal 125
6.4.2 Slide Tray Assembly Removal 125
6.4.3 Power Supply/Disk Drive Removal 126
| CAUTION—RIsk of electric shock

Purpose

=

Before disassembly

This section describes disassembly of the major components of the History
Module, including removal of the electronics boards, Winchester disk
drive(s), power supply, fan assembly, and disconnection of the module
cabling.

WARNING—Do not attempt any disassembly or repair the History
Module without first conducting orderly testing and troubleshooting
procedures. Return to Section 4 if you do not have a clear understanding
of which part in the History Module has failed.

YOU MUST OBTAIN OPERATOR PERMISSION BEFORE
PLACING THE HISTORY MODULE OFF-LINE FOR TESTING.

Disassemble the major components of the History Module only to the
extent necessary to repair or replace a defective part.

For a nonredundant drive system, always use the Universal Station to
select the failed node from the History Module Status display and perform
aSHUTDOWN command.

For aredundant drive system, place the drive(s) off-line in the Winchester
Drive Module to be repaired.

Allow at least a 30-second drive spin-down time before attempting to
remove aWinchester Drivetray. If adriveisjarred whileitsdisksare
spinning, thereis “head crash” potential.

Continued on next page
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6.1 Overvi €W, Continued

Before proceeding Before proceeding:

IF the failure is in... SHUT DOWN, then go to

The electronics module with a failure of the fan Subsection 6.2
assembly, the power supply, or on a circuit
board.

A Winchester Drive Module with a failure of the | Subsection 6.3
fan assembly, the power supply, or in one of the
drives (WREN lIl, 210 MB, 445 MB, 875 MB, or
1.8 GB). The drive is not configured as a
redundant disk drive.

IF the failureis in... DO NOT SHUT DOWN,
butgoto ...
A Winchester Drive Module that is part of a Subsection 6.4

redundant drive History Module. The failure is in
the fan assembly, the power supply, or a disk
drive in one of the modules.

Now go to the appropriate subsection for disassembly instructions.

6.2 Electronics Module Disassembly

Overview Refer to the Five/Ten-Sot Module Service or Dual Node Service manual
for the applicable disassembly procedure. To protect equipment from
voltage transients and ensure reliable operation, always remove power
from the History Module before removing or replacing circuit boards, or
any other component in the electronics module.

| CAUTION—Many of the assemblies used in this module are likely to
contain electrostatically sensitive devices. Use a personnel grounding strap

and grounded work surfaces/equipment. Store and transport parts only on
electrostatically safe containers.
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6.3

Overview

Component
references

Preliminary
disassembly

Nonredundant Winchester Drive Module Disassembly

Use these instructions in this subsection to remove the fan assembly and
the dide tray assembly in the Winchester Drive Module(s) that isa
component of a nonredundant drive History Module. The slide tray
assembly contains a drive power supply assembly and disk drive(s), and
can be disassembled. Go to the specific instructions in subsection 6.4 if
you are disassembling a Winchester Drive Module for arredundant drive
History Module.

Disassemble the module only to the extent necessary to repair or replace a
defective part. The item numbers referenced in this section are keyed to
ballooned numbersin Figure 6-1. The item numbers are also referenced in
Section 7, WREN Type History Module Assembly, and Section 10, Spare
Parts.

Figure6-1 Winchester Drive Module Exploded View

6347

Remove the front cover by turning the two quarter-turn fasteners and
freeing the cover tabs from the chassis dots. Place the power switch on
the power supply (4) in the OFF position and note that the indicator on the
power supply extinguishes.

12/02

History Module Service 119




6.3.1 Fan Assembly Removal

Procedure

Remove the fan assembly (3) by turning the two fasteners and dliding the
assembly out of the chassis.

Theindividual fans are not a replaceable item, so the complete assembly
must be replaced at the Optimum Replaceable Unit (ORU) level.

6.3.2 Slide Tray Assembly Removal

No shipping locks

Disassembly
procedure

The WREN 111, 210 MB, 445 MB, 875 MB, and 1.8 GB drives have no
shipping locks. They automatically lock when power is removed and
unlock when power is applied to the drive.

Referencing Figure 6-1, use the following procedure to disassemble the
dlide tray assembly.

1

2.

Release the cable clamp(s) that holds the SCSI bus ribbon cable to the
inside surface of the module chassis or the tray assembly.

Disconnect the AC power cord (2) from the power supply and the fan
assembly cable (3) from its mating connector in front of the power
supply on the dlide tray assembly. Loosen the bale-headed fasteners
on the tray assembly and pull the tray assembly out of the module
chassis about 7.5 centimeters (3 inches). Use extreme care not to
damage ribbon cables on a sharp edge of the tray assembly or the
module chassis.

Remove the connectors from the disk drive (5) on the tray assembly.
Note the dress of the ribbon cable(s) and the position of the ribbon
cable connectors where they enter the drive. In particular, note the
orientation of the stripe on the ribbon cable(s).

The single SCSI bus ribbon cable for the WREN 111, 210 MB,

445 MB, 875 MB, or 1.8 GB drive routes over the tray assembly
between the drive and the fan assembly. The cable for WREN Il11
drivesis slipped under the edge of the drive(s), or clamped to the tray
assembly for 210 MB, 445 MB, 875 MB, or 1.8 GB driveto prevent it
from interfering with the rotating fan blades.

Once dl the ribbon cables have been disconnected, you can fully
remove the tray assembly from the module chassis and placeit on a
work surface for further disassembly.
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6.3.3 Power Supply/Disk Drive Removal

Disassembly Referencing Figure 6-1, use the following procedures to disassemble the
procedure power supply and/or disk drives.

1. If replacing the power supply assembly (4), tag and remove the wires
connected to the power supply’ sterminal board (6). Detach the power
supply from the tray assembly by removing four screws, lock washers,
and flat washers from beneath the tray assembly.

2. If replacing adisk drive (5), pay particular attention to the position of
the jJumpers and the presence or absence of a bus terminator module
(WREN 111) or bus termination resistor modules (210 MB or 445 M B)
on the drive. These subjects are covered in detail in Section 7.

3. Disconnect the drive’s power cable. Detach the drive by removing
four screws, lock washers, and flat washers from beneath the tray
assembly.
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6.4 Redundant Winchester Drive Module Disassembly

Overview If you are considering disassembling a Winchester Drive Module
containing redundant drives, you probably were informed by a History
Module Status display that a DI SKPROB exists because of either a power
supply failure or adisk drive failure.

Fan failure If the fan assembly has failed, the red Fan Alarm LED isilluminated.

Check drive status Be sure you request status through the Command Processor to verify the
address of the disk that is OFFLI NE, and that its redundant partner is still
oK.

General Refer to Figure 6-2 to find the physical location of the OFFLI NE drive, then

disassemble that Winchester Drive Module and remove its dlide tray
assembly using the procedures that follow. The item numbers referred to
in this section are keyed to ballooned numbersin Figure 6-1. Theitem
numbers are also used in Section 9, WREN Type History Module
Assembly, and Section 12, Spare Parts.

Figure 6-2 Redundant Drive Positioning and Address Assignments

Drive 5 Drive 2 Drive 3
Address=5  Address =5 Address = 3

Drive 2

Drive 4 Drive 4 Address =2
Address =4  Address =4
Redundant Single Drives Redundant Dual Drives 16776
Preliminary Remove the front cover by turning the two quarter-turn fasteners and
disassembly freeing the cover tabs from the chassis slots.
| CAUTION CAUTION—DO NOT REMOVE POWER UNTIL INSTRUCTED IN THE STEPS

THAT FOLLOW.
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6.4.1 Fan Assembly Removal

Procedure

Remove the fan assembly (1) by turning the two bale-headed fasteners and
sliding the assembly out of the module chassis.

6.4.2 Slide Tray Assembly Removal

[| ATTENTION

[ cauTion]

Disassembly
procedure

ATTENTION—If power to adrive is switched-off unexpectedly, the
software will time-out and continue.

CAUTION—AIlow at least a 30-second drive spin-down time before
attempting to remove a Winchester Drive tray. If adriveisjarred whileits
disks are spinning, thereis “head crash” potential.

Referencing Figure 6-1, use the following procedure to remove the
dlide-out tray assembly from the Winchester Drive Module.

1

Place the Drive Power Supply switch in the 0 (OFF) position. Note
that the indicator on the drive power supply extinguishes.

Release the cable clamp(s) that hold the SCSI bus ribbon cable in
place inside the module chassis. Go to the back of the History Module
and release any other appropriate SCSI bus cable clamps.

Disconnect the SCSI bus cable connector from the failed disk drive (5)
on the tray assembly. Note the dress of the ribbon cable and the
orientation of the ribbon cable connector asit connects to the drive. In
particular, note the orientation of the red stripe on the ribbon cable. It
isto the right when facing the drive’ s connector side. If thereisa
second drive on the same tray assembly, disconnect its ribbon cable
also. Do not remove the SCSI bus ribbon cable connector from the
bus terminator card (8), the SPC I/O circuit board in the electronics
module, or the drive(s) in the other Winchester Drive Module, because
the redundant drive(s) is still operational.

Disconnect the AC power cord (2) from the power supply assembly
and the fan assembly power cable (3) from its mating connector that is
located at the front of the drive power supply on the tray assembly.
Loosen the bale-fasteners on the tray, pull it out of the module chassis,
and place it on a antistatic work surface for further disassembly.
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6.4.3 Power Supply/Disk Drive Removal

Removal procedure Referencing Figure 6-1, use the following procedure to disassemble the
power supply and/or disk drive(s).

1. If replacing the power supply assembly (4), tag and remove the wires
connected to the power supply’ sterminal board (6). Detach the power
supply from the tray assembly by removing four screws, lock washers,
and flat washers from beneath the tray assembly.

2. If replacing adisk drive (5), pay particular attention to the position of
the jJumpers and the presence or absence of a bus terminator module
(WREN 111) or termination resistor modules (210 MB or 455 MB) on
the drive. These subjects are fully covered in Section 7.

3. Disconnect the drive’s power cable. Detach the drive by removing
four screws, lock washers, and flat washers from beneath the tray
assembly.
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Section 7 — WDA Type | History Module Disassembly

7.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

7.1 Overview 127
7.2 History Module Disassembly 128
7.2.1 General Disassembly 129
7.2.2 Fan Assembly Removal 130
7.2.3 Power Supply Removal 130
724 Circuit Board Removal 131
7.2.5 Winchester Disk Assembly Removal 132
7.3 Winchester Drive Tray Disassembly 133
7.31 Winchester Disk Drive Removal 136
| CAUTION—RIsk of electric shock
Purpose This section describes disassembly of the major components of the History
Module, including removal of the electronics boards, Winchester Disk
Assembly, Winchester disk drive(s), power supply, fan assembly, and
disconnection of the module cabling.
| CAUTION CAUTION—Do not attempt any disassembly or repair the History

Before disassembly

Module without first conducting orderly testing and troubleshooting
procedures. Return to Section 4 if you do not have a clear understanding
of which part in the History Module has failed.

YOU MUST OBTAIN OPERATOR PERMISSION BEFORE
PLACING THE HISTORY MODULE OFF-LINE FOR TESTING.

Disassemble the major components of the History Module only to the
extent necessary to repair or replace a defective part.

For a nonredundant drive system, always use the Universal Station to
select the failed node from the History Module Status display and perform
aSHUTDOWN command.

For aredundant drive system, place the drive(s) off-line on the Winchester
Drive Tray to be removed.

Continued on next page
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7.1 Overvi €W, Continued

Before proceeding

Before proceeding:

IF the failureis in...

SHUT DOWN, then go to

The electronics and auxiliary components with a
failure in the fan assembly, the power supply, or
in a circuit board.

Subsection 7.2

The Winchester Disk Assembly with a failure of a
drive, and the History Module is not configured
for redundancy because only the right-hand
Winchester Drive Tray exists.

Subsection 7.3

IF the failureisin...

DO NOT SHUT DOWN,
butgoto ...

The Winchester Disk Assembly with a failure of a
drive, and the History Module is configured for
redundancy because both Winchester Drive
Trays have one or two drives.

Subsection 7.3

Now go to the appropriate subsection for disassembly instructions.

7.2 History Module Disassembly

Overview

Refer to the Five/Ten-Sot Module Service manual for any additional
disassembly procedure assistance. To protect the equipment from voltage
transients and ensure reliable operation, always place the power supply
ON/OFF switch in the OFF position before removing or replacing the
circuit boards, power supply, fan assembly, cables, or the Winchester Disk
Assembly. One or both Winchester Drive Trays can be removed while
power is applied to the History Module because each has a power ON/OFF

switch.

Always follow proper ESD (Electrostatic Discharge) procedures when
handling circuit boards or other electronic components.
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7.2.1 General Disassembly

| CAUTION—AIlow at least a 30-second drive spin-down time before
attempting to remove a Winchester Drive tray. If adriveisjarred whileits

disks are spinning, thereis “head crash” potential.

Preliminary Disassemble the module only to the extent necessary to repair or replace a
defective assembly or part. The item numbers referenced in this section
are keyed to ballooned numbersin Figure 7-1. These item numbers are
also used in Section 8, WDA Type History Module Assembly and Section
10, Spare Parts. Figure 3-1 is another view of the History Module
assembly.

Remove the front panel (1) by turning the two quarter-turn fasteners at the
right side of the panel and swinging the panel outward until free from the
chassis dots. Place the power switch on the power supply (2) in the OFF
position and verify that al indicators on the power supply are
extinguished.

Figure7-1  WDA History Module Exploded View

6761

| CAUTION—Many of the assemblies used in this module are likely to
contain electrostatically sensitive devices. Use a personnel grounding

strap and grounded work surfaces/equipment. Store and transport parts
only on electrostatically safe containers.
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7.2.2 Fan Assembly Removal

Removal procedure Remove the fan assembly (3) by turning the two fasteners and dliding the
assembly out of the chassis.

Theindividual fans are not a replaceable item, so the complete assembly
must be replaced at the Optimum Replaceable Unit (ORU) level.

7.2.3 Power Supply Removal

Removal procedure Release the power supply (2) by simultaneously pulling outward on the
extractor levers located on each side of the assembly. Slide the power
supply out of the History Module chassis after it has been released from its
backpanel connectors.

The circuit board in the power supply is not a replaceable item, so the
complete assembly must be replaced if the board has failed.
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7.2.4 Circuit Board Removal

Cable removal

SCSI bus ribbon
cables

LCN coax cables

K2LCN or K4LCN and
SPC circuit boards

I/O circuit boards

Disconnect those cables necessary for the removal of the associated circuit
board assembly. Three I/O circuit board assemblies have cables connected
to them, the SPCII 1/O (SPC2), WDI 1/0 (WDI), and LCN 1/O

(CLCN A/B).

The SPCII 1/0 (SPC2) circuit board (8) and the WDI 1/0O (WDI) circuit
board (9), located in slots 2 and 5, respectively, at the rear of the History
Module chassis, are interconnected by two SCSI bus ribbon cables (10).
The friction-fit connections are released by pulling outward on the
individual connectors. Do not pull on the ribbon cable itself.

The Local Control Network (LCN) trunk cables, A and B, connect to the
LCN 1/0O (CLCN A/B) circuit board (7) in slot 1 at the rear of the History
Module chassis by coaxial T-connectors. Do not disconnect the cables
from the T-connectors. Disconnect only the T-connectors from the board
connectors. Removal of an LCN trunk cable connector from its T-
connector interrupts the continuity of the network. Note where cables A
and B connect. They are color-coded yellow (A) and green (B). Do not
cross the cable connections.

The K2LCN (11) or KALCN (11) and SPC (12) circuit boards are removed
by simultaneously pulling outward on the board extractors located on each
side of the board and sliding the board out of the History Module chassis.

The 1/O circuit boards, LCN I/O [CLCN A/B] (7) and SPCII 1/0 [SPC2]
(8), and the WDI 1/0O [WDI] (9), are located at the rear of the History
Module chassisin the module s 1/O card cage. They are assigned to slots
1, 2, and 5, respectively. The circuit boards are removed by
simultaneously pulling outward on the board extractors located on each
side of the board and sliding the board out of the I/O card cage.
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7.2.5 Winchester Disk Assembly Removal

Description

WDA removal

WDI circuit board
replacement

The Winchester Disk Assembly (4) is composed of a chassis and two
Winchester Drive Trays, right-hand and optional left-hand, that residein
the chassis. The trays are interchangeable assemblies, but must be
properly configured for their application in the History Module. Each tray
is held in place by an extractor lever and by the friction of thetray’s
mating connectors. The trays are removed from the assembly by pulling
outward on their extractor lever and sliding the tray out of the chassis.

The Winchester Disk Assembly is removed from the History Module
chassis by first removing two fasteners that are located towards the front
of each side of the chassis. The Winchester Disk Assembly connectors
mate with backpanel connectorsin the slot 5 position, but are guided into
position by the guide rails normally used for a circuit board in the ot 4
position. The friction of the backpanel connectors tends to hold the
assembly in place.

Assembly removal isinitiated by first removing the fan assembly to gain
access to the right side fastener. Both assembly fasteners are then
removed, and the assembly is then pulled forward by grasping the metal
partition dividing the tray compartments and sliding the assembly out of
the History Module chassis along slot 4’ s guide rails.

Besides the Winchester Drive Trays, the Winchester Disk Assembly also
contains the Winchester Drive Interface (WDI ) circuit board whichis held
in place by five Phillips-head screws, located at the corners and the
forward center of the board, and available through access holes at the top
of the assembly chassis.

There is a spacer used with each fastener. The spacers are very important
when mounting the circuit board, because without the spacers the circuit
board will not mate properly with its backpanel connectors. Sinceitis
very difficult to install the WDI circuit board using spacers, it is
recommended that the circuit board not be replaced in the field. Instead,
the Winchester Disk Assembly should be replaced if it is suspected that
the circuit board has failed. The WDI circuit board cannot be ordered as a
Spare part.
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7.3 Winchester Drive Tray Disassembly

Overview These instructions cover the disassembly of the right-hand or left-hand
Winchester Drive Tray and the removal of the Winchester disk drive(s)
mounted on the tray. In anonredundant History Module configuration, the
left-hand Winchester Drive Tray will not be present. A Winchester Drive
Tray can contain one (single drive) or two (dual) drives.

General Y ou are probably removing a Winchester Drive Tray and replacing adrive
because you were informed by the History Module Status display that a
DISKPROB exists. If you have redundant drives, be sure you request status
from the Command Processor to verify the address of the failed drive,
which is OFFLINE, and that its redundant partner is operational. Be sure
both drives of a dual redundant configuration are OFFLINE.

Continued on next page
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7.3 Winchester Drive Tray Disassembly, continued

Before beginning
disassembly

Before beginning disassembly, consider whether or not the History
Module has redundant drives. If the module does not contain redundant
drives, power can be removed from the drive(s) mounted on the right-hand
Winchester Drive Tray, at the power supply or the tray by placing their
respective power ON/OFF switch in the OFF position. Should the History
Module contain redundant drives, then remove power only at the
Winchester Drive Tray that contains the defective drive.

Disassemble the Winchester Drive Tray only to the extent necessary to
replace a defective part. The item numbers used in this subsection are
keyed to ballooned numbersin Figures 7-2 and 7-3.

Figure 7-2  Single-Drive Winchester Drive Tray Exploded View

Figure 7-3 Dual-Drive Winchester Drive Tray Exploded View
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Continued on next page
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7.3 Winchester Drive Tray Disassembly, continued

[ cauTion]

Winchester Drive Tray
description

[ cauTioN]

CAUTION—The drive(s) mounted on the tray is an electrostatically sensitive
device. Use agrounding strap and grounded work surfaces/equipment. Store
and transport parts only in electrostatically safe containers.

The Winchester Drive Tray contains the following components:

*  One or two Winchester disk drives (1 and 2). A single-drive tray
contains one drive, and a dual-drive tray contains two drives.

* A printed flex-circuit (3) that interconnects the drive(s) with the tray
connector (4) that interfaces to the WDI circuit board in the
Winchester Disk Assembly. The printed flex-circuit provides the
SCSl bus interface to the drive(s).

» A connector hold-back bracket (5) prevents damage to the printed flex-
circuit when only the front drive is mounted on the tray. The bracket
isinstalled to rigidly hold the unused connector in place. Itisheldin
place by two phillips-head screws using holes intended for mounting
the rear drive. The connector attaches to the bracket with two screws.

* A power ON/OFF switch (6) to control power from the power supply to
the drive(s) and SCSI bus terminators on the WDI circuit board in the
Winchester Disk Assembly. When power is removed from the tray,
SCSI bus terminators are activated on the WDI circuit board in
anticipation of the loss of the bus terminatorsinstalled on a
Winchester disk drive on the tray that is about to be removed. The
terminators are installed on the drive that is mounted at the front of the

tray.

» A tray power connector (7) that interfaces to the WDI circuit board in
the Winchester Disk Assembly and provides +5 Vdc, +12 Vdc, and
ground return to the drive(s) from the power supply.

* Anextractor lever (8) used to lock the tray in place in the Winchester
Disk Assembly and assist in extracting the tray when it isin place.

A single-drive configuration has a single drive (1) mounted at the front of
the tray, while the dual-drive configuration has drives mounted at both the
front and the rear of the tray.

CAUTION—When power is removed from a Winchester Drive Tray, the
tray must be removed from the Winchester Disk Assembly as soon as
possible because the SCSI bus terminators on the WDI circuit board in the
Winchester Disk Assembly are electronically activated, which places them
in parallel with the bus terminatorsinstaled on the drive. Intermittent
errors could occur.
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7.3.1 Winchester Disk Drive Removal

General

[ cauTion]

Drive removal

When replacing a Winchester disk drive, it isimportant that you duplicate
all jumper block pinning on the drive. Of particular interest isthe SCS|
bus address (device) and terminator pinning. The replacement drive must
be pinned identically.

If a210 MB or 445 MB drive is being replaced, notice whether or not
SCSI bus termination modules are installed on the bottom of the drive. A
210 MB or 445 MB drive mounted at the front of the tray must have three
bus termination modules installed. A 210 MB or 445 MB drive mounted
at the rear of the tray must not have termination modules installed.

The drive has a self-locking protective mechanism that is activated when
power isremoved from the drive. However, the drive must be handled
with great care.

CAUTION—Do not attempt to remove a drive' s mating connectors until
the screws attaching the drive to the Winchester Drive Tray have been
removed.

To avoid excessive stress and possible damage to the SCSI printed
flex-circuit, keep the tray and the drive together as an assembly until the
drive' s mating connectors are removed.

Gently place the tray in an inverted position prior to removal of the drive.
Loosen and remove the three Phillips-head screws on the bottom portion

of the tray that attach the drive to the tray. Holding the drivein place on

the tray, place the tray in an upright position.

The power and SCSI printed flex-circuit connectors are friction-mated
with their respective connectors on the drive.

Separate the drive’ s SCSI connector from its mating printed flex-circuit
SCSI connector by gently prying them apart using a small screwdriver or
similar tool. The drive must be moved away from the printed flex-circuit
SCSI connector to prevent damage to the printed flex-circuit. Do not
attempt to move the printed flex-circuit SCSI connector away from the
drive' s connector.

Separate the power connector from its mating drive power connector. Do
not pull on the power cable itself, but on the connector only. Y ou can now
remove the drive from the tray.

If two drives are being replaced, follow the same procedure for removal of
the second drive.

Continued on next page
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7.3.1

210 megabyte drive
jumper blocks

Winchester Disk Drive Removal, continued

Figure 7-4 isan illustration of the 210 megabyte Winchester hard-disk
drive, showing the locations of the various jumper blocks. All of the
jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive' s mounting location on atray.

The Options and Parity/Remote Start jumper blocks have fixed jumper
positions for all drive mounting positions. Three of the jumper blocks
must be atered, if necessary, to accommodate the mounting location of
the drive on either aright-hand or left-hand tray, front or rear position.
These are the Active/Passive Termination, Terminator Power, and SCSI
Drive Address jumper blocks.

Table 7-1 and Figure 7-4 illustrate the proper positioning of the jumpers
on each jumper block for the drive’ s mounting position.

Table7-1 210 Megabyte Drive SCSI Device Address Selection
Device Tray SCSI Device Address Jumper Position
Location
Left-Hand Rear 2 3to4
Right-Hand Rear 3 3to4,and5t0 6
Left-Hand Front 4 1to2
Right-Hand Front 5* lto2and5to 6

* Replacement drives are shipped from the factory pinned for a SCSI device address of 5.

Continued on next page
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7.3.1 Winchester Disk Drive Removal, continued

210 megabyte drive The locations of the jumper blocks on the drive are illustrated in Figure 7-

jumper block 4. Only the Active/Passive Termination, Terminator Power, and SCSI

locations Drive Address jumper blocks should be altered. SCSI drive addresses of
2, 3,4, and 5 are the only valid addresses.

Figure7-4 210 Megabyte Drive Jumper Block Selections (Bottom View)
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7.3.1 Winchester Disk Drive Removal, continued

210 megabyte drive
SCSI bus termination
resistor modules

Three SCSI bus termination modules must be installed at the bottom of
any Winchester disk drive that is mounted at the front position of the
Winchester Drive Tray. A drive mounted at the rear position on atray
never has termination resistor modulesinstalled. The location and
orientation of the modulesisillustrated in Figure 7-5. Be sure that the
module orientation is correct. The dot on the module that identifies pin 1
and/or the part number must be visible. A square pad on the drive’s
printed circuit board locates pin 1. It is possible to reverse the orientation
of the modules.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Dive Assembly provide the bus termination.

Figure 7-5 Bottom View of 210 MB Drive with SCSI Bus Terminators

Pin 1 Dot or
Part Numbe
on Top Side

Square Pad on PWB
Indicates Pin 1
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Continued on next page
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7.3.1

445 megabyte drive
jumper blocks

Winchester Disk Drive Removal, continued

Figure 7-6 is an illustration of the 445 megabyte Winchester hard-disk
drive, showing the locations of the various jumper blocks. All of the
jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive' s mounting location on atray.

The Options jumper block is not used for al drive mounting positions.
There should be no jumpersinstalled on the jumper block. Two jumper
blocks must be altered, if necessary, to accommodate the mounting
location of the drive on either aright-hand or left-hand tray, front or rear
position. These are the Active/Passive Termination and SCSI Drive
Address jumper blocks.

Table 7-2 and Figure 7-6 illustrate the proper positioning of the jumpers
on each jumper block for the drive’ s mounting position.

Table7-2 445 Megabyte Drive SCSI Device Address Selection

Device Tray SCSI Device Address Jumper Position
Location
Left-Hand Rear 2 2
Right-Hand Rear 3 land?2
Left-Hand Front 4 3
Right-Hand Front 5* land 3

* Replacement drives are shipped from the factory pinned for a SCSI device address of 5.

Continued on next page
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7.3.1

Winchester Disk Drive Removal, continued

445 megabyte drive The locations of the jumper blocks on the drive are illustrated in Figure 7-
jumper block 6. Only the Active/Passive Termination and SCSI Drive Address jumper

locations

blocks should be altered. SCSI drive addresses of 2, 3, 4, and 5 are the
only valid addresses.

Figure7-6 445 Megabyte Drive Jumper Block Selections (Bottom View)
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7.3.1 Winchester Disk Drive Removal, continued

445 megabyte drive
SCSI bus termination
resistor modules

Three SCSI bus termination modules must be installed at the bottom of
any Winchester disk drive that is mounted at the front position of the
Winchester Drive Tray. A drive mounted at the rear position on atray
never has termination resistor modulesinstalled. The location and
orientation of the modulesis shown in Figure 7-7. Be sure that the
module orientation is correct. The dot on the module that identifies pin 1
and/or the part number must be visible. It is possibleto reverse the
orientation of the modules.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Dive Assembly provide the bus termination.

Figure 7-7 Bottom View of 445 MB Drive with SCSI Bus Terminators

Pin 1 Dot or
Part Number on
Top

12492

Continued on next page
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7.3.1 Winchester Disk Drive Removal, continued

|| ATTENTION I

875 MB drive jumper
blocks (51196680-100)

ATTENTION—Y our History Module will contain one of two types of
875 megabyte drives. They are easily identified by their appearance and
the Honeywell part number (51196680-100 or 51196680-200) on the
drive. Be sure that you use the pinning procedure that matches the drive.

Figure 7-8 isan illustration of the 875 megabyte Winchester drive,
51196680-100, showing the locations of the three jumper blocks. The
jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive’' s mounting location on atray.

The SCSI Address/Remote (J6) jumper block isnot used in any drive
mounting positions. There should be no jumpers installed on the jumper
block. Two jumper blocks must be atered, if necessary, to accommodate
the mounting location of the drive on either aright-hand or left-hand tray,
front or rear position. These are the Option Select (J2) and SCSI Address
(J5) jumper blocks.

Table 7-3 and Figure 7-8 illustrate the proper positioning of the jumpers
on each jumper block for the drive’ s mounting position.

Table7-3 875 MB Drive (51196680-100) SCSI Bus Address Selection

Device Tray SCSI Device Address Jumper Position
Location
Left-Hand Rear 2 2
Right-Hand Rear 3 land?2
Left-Hand Front 4 3
Right-Hand Front 5* land3

* Replacement drives are shipped from the factory pinned for a SCSI device address of 5.

Continued on next page
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7.3.1 Winchester Disk Drive Removal, continued

875 megabyte drive The locations of the jumper blocks on the 875 megabyte drive

jumper block (51196680-100) areillustrated in Figure 7-8. Only the Options Select (J2)

'(23?38250-100) and SCSI Address (J5) jumper blocks should be altered. SCSI drive
addresses of 2, 3, 4, and 5 are the only valid addresses.

Figure7-8 875 Megabyte Drive (51196680-100) Jumper Block Selections (Bottom View)
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7.3.1 Winchester Disk Drive Removal, continued

875 megabyte drive
(51196680-100)
SCSI bus termination

Unlike the 210 and 445 megabyte drives, the 875 megabyte drive,
51196680-100, does not accommodate external SCSI bus termination
modules on the bottom of the drive. Bus terminators are permanently
located on the drive’s PWB and activated by jumpers on the Option Select
(J2) jumper block asillustrated in Figure 7-8.

The SCSI bus terminators must be enabled on any drive that is mounted in
the front position of the Winchester Drive Tray. A drive mounted in the
rear position on atray must never have its bus terminators enabled.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Dive Assembly provide the bus termination.
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7.3.1 Winchester Disk Drive Removal, continued

875 MB drive Figure 7-9 isanillustration of the 875 megabyte Winchester drive,

(51196680-200) jumper - 571196680-200, showing the locations of the two jumper blocks. The

blocks jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive' s mounting location on atray.

The two jumper blocks must be atered, if necessary, to accommodate the
mounting location of the drive on either aright-hand or left-hand tray,
front or rear position. These are the Option (J2) and SCSI Bus Address
(J6) jumper blocks.

Table 7-4 and Figure 7-9 illustrate the proper positioning of the jumpers
on each jumper block for the drive’ s mounting position.

Table7-4 875 MB Drive (51196680-200) SCSI Bus Address Selection

Drive Tray Location SCSI Bus Address Jumper Position
Left-Hand Rear 2 Al
Right-Hand Rear 3 A0 and Al
Left-Hand Front 4 A2
Right-Hand Front 5* AO and A2

* Replacement drives are shipped from the factory pinned for a SCSI device address of 5.

Continued on next page
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7.3.1 Winchester Disk Drive Removal, continued

875 megabyte drive The locations of the jumper blocks on the drive are illustrated in Figure 7-

(51196680-200) jumper 9. The Options (J2) and SCSI Address (J5) jumper blocks should be

block locations altered if necessary. SCSI drive addresses of 2, 3, 4, and 5 are the only
valid addresses.

Figure7-9 875 Megabyte Drive (51196680-200) Jumper Block Selections (Bottom View)

(" sScsiBus Address Jumper Block ) 4 Option Jumper Block )
(See Address Selection Table) (Drives 4 and 5) / PWB
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7.3.1 Winchester Disk Drive Removal, continued

875 megabyte drive
(51196680-200)
SCSI bus termination

Unlike the 210 and 445 megabyte drives, the 875 megabyte drive,
51196680-200, does not accommodate external SCSI bus termination
modules on the bottom of the drive. Bus terminators are permanently
located on the drive’'s PWB and activated by jumpers on the Option (J2)
jumper block asillustrated in Figure 7-9.

The SCSI bus terminators must be enabled on any drive that is mounted in
the front position of the Winchester Drive Tray. A drive mounted in the
rear position on atray must never have its bus terminators enabled.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Dive Assembly provide the bus termination.
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7.3.1 Winchester Disk Drive Removal, continued

1.8 gigabyte drive
jumper blocks

Figure 7-10 isanillustration of the 1.8 gigabyte Winchester hard-disk
drive, showing the locations of the various jumper blocks. All of the
jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive' s mounting location on atray.

The SCSI Address/Remote (J6) jumper block isnot used in any drive
mounting positions. There should be no jumpers installed on the jumper
block. Two jumper blocks must be atered, if necessary, to accommodate
the mounting location of the drive on either aright-hand or left-hand tray,
front or rear position. These are the Option Select (J2) and SCSI Address
(J5) jumper blocks.

Table 7-5 and Figure 7-10 illustrate the proper positioning of the jumpers
on each jumper block for the drive’ s mounting position.

Table7-5 1.8 Gigabyte Drive SCSI Device Address Selection

Device Tray SCSI Device Address Jumper Position
Location
Left-Hand Rear 2 2
Right-Hand Rear 3 land?2
Left-Hand Front 4 3
Right-Hand Front 5* land3

* Replacement drives are shipped from the factory pinned for a SCSI device address of 5.

Continued on next page
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7.3.

1.8 gigabyte drive
jumper block
locations

1 Winchester Disk Drive Removal, continued

The locations of the jumper blocks on the drive are illustrated in
Figure 7-10. Only the Options Select (J2) and SCSI Address (J6) jumper

blocks should be altered. SCSI drive addresses of 2, 3, 4, and 5 are the
only valid addresses.

Figure 7-10 1.8 Gigabyte Drive Jumper Block Selections (Bottom View)

/

Drive
\Bottom

SCSI Bus Address Jumper Block )
(See Address Selection Table)

Address Selection Table

4 Option Jumper Block N\

(Drives 4 and 5) PWB

o

TE DSME WP PD SS TP TP

- J2 J
4 Option Jumper Block )
(Drives 2 and 3) / PWB

TE_DSME_WP PD SS TP TP
0O0000000

Drive A2 Al AO

4 DC Power
Connector J1)

I/O Connector )

* 5Vvdc
* 5 Volts Return
*12 Volts Return
+12 vdc Y,

16725-A

Continued on next page
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7.3.1 Winchester Disk Drive Removal, continued

1.8 gigabyte drive
SCSI bus termination

Unlike the 210 megabyte and 445 megabyte drives, the 1.8 gigabyte drive
does not accommodate external SCSI bus termination modules on the
bottom of the drive. Bus terminators are permanently located on the
drive’'s PWB and activated by jumpers on the Option Select (J2) jumper
block asillustrated in Figure 7-10.

The SCSI bus terminators must be enabled on any drive that is mounted in
the front position of the Winchester Drive Tray. A drive mounted in the
rear position on atray must never have its bus terminators enabled.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Dive Assembly provide the bus termination.
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Section 8 — WDA History Module with Dual Logical Drive Tray

Disassembly

8.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

8.1 Overview 153
8.2 History Module Disassembly 154
8.2.1 General Disassembly 155
8.2.2 Fan Assembly Removal 156
8.2.3 Power Supply Removal 156
8.24 Circuit Board Removal 157
8.2.5 Winchester Disk Assembly Removal 158
8.3 Winchester Drive Tray Disassembly 159
8.3.1 Winchester Disk Drive Removal 162
| CAUTION—RIsk of electric shock
Purpose This section describes disassembly of the major components of the History
Module, including removal of the electronics boards, Winchester Disk
Assembly, Winchester disk drive(s), power supply, fan assembly, and
disconnection of the module cabling.
| CAUTION CAUTION—Do not attempt any disassembly or repair the History

Before disassembly

Module without first conducting orderly testing and troubleshooting
procedures. Return to Section 4 if you do not have a clear understanding
of which part in the History Module has failed.

YOU MUST OBTAIN OPERATOR PERMISSION BEFORE
PLACING THE HISTORY MODULE OFF-LINE FOR TESTING.

Disassemble the major components of the History Module only to the
extent necessary to repair or replace a defective part.

For a nonredundant drive system, always use the Universal Station to
select the failed node from the History Module Status display and perform
aSHUTDOWN command.

For aredundant drive system, place the drive(s) off-line on the Winchester
Drive Tray to be removed.

Continued on next page
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8.1 Overvi €W, Continued

Before proceeding

Before proceeding:

IF the failureis in...

SHUT DOWN, then go to

The electronics and auxiliary components with a
failure in the fan assembly, the power supply, or
in a circuit board.

Subsection 8.2

The Winchester Disk Assembly with a failure of a
drive, and the History Module is not configured
for redundancy because only the right-hand
Winchester Drive Tray exists.

Subsection 8.3

IF the failureisin...

DO NOT SHUT DOWN,
butgoto ...

The Winchester Disk Assembly with a failure of a
drive, and the History Module is configured for
redundancy because both Winchester Drive
Trays have one or two drives.

Subsection 8.3

Now go to the appropriate subsection for disassembly instructions.

8.2 History Module Disassembly

Overview

Refer to the Five/Ten-Sot Module Service manual for any additional
disassembly procedure assistance. To protect the equipment from voltage
transients and ensure reliable operation, always place the power supply
ON/OFF switch in the OFF position before removing or replacing the
circuit boards, power supply, fan assembly, cables, or the Winchester Disk
Assembly. One or both Winchester Drive Trays can be removed while
power is applied to the History Module because each has a power ON/OFF

switch.

Always follow proper ESD (Electrostatic Discharge) procedures when
handling circuit boards or other electronic components.
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8.2.1 General Disassembly

| CAUTION—AIlow at least a 30-second drive spin-down time before
attempting to remove a Winchester Drive tray. If adriveisjarred whileits

disks are spinning, thereis “head crash” potential.

Preliminary Disassemble the module only to the extent necessary to repair or replace a
defective assembly or part. The item numbers referenced in this section
are keyed to ballooned numbersin Figure 8-1. These item numbers are
also used in Section 10, WDA Type History Module Assembly and Section
12, Spare Parts. Figure 3-1 is another view of the History Module
assembly.

Remove the front panel (1) by turning the two quarter-turn fasteners at the
right side of the panel and swinging the panel outward until free from the
chassis dots. Place the power switch on the power supply (2) in the OFF
position and verify that al indicators on the power supply are
extinguished.

Figure8-1  WDA History Module Exploded View

6761

| CAUTION—Many of the assemblies used in this module are likely to
contain electrostatically sensitive devices. Use a personnel grounding

strap and grounded work surfaces/equipment. Store and transport parts
only on electrostatically safe containers.
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8.2.2 Fan Assembly Removal

Removal procedure Remove the fan assembly (3) by turning the two fasteners and dliding the
assembly out of the chassis.

Theindividual fans are not a replaceable item, so the complete assembly
must be replaced at the Optimum Replaceable Unit (ORU) level.

8.2.3 Power Supply Removal

Removal procedure Release the power supply (2) by simultaneously pulling outward on the
extractor levers located on each side of the assembly. Slide the power
supply out of the History Module chassis after it has been released from its
backpanel connectors.

The circuit board in the power supply is not a replaceable item, so the
complete assembly must be replaced if the board has failed.
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8.2.4 Circuit Board Removal

Cable removal

SCSI bus ribbon
cables

LCN coax cables

K2LCN or K4LCN and
SPC circuit boards

I/O circuit boards

Disconnect those cables necessary for the removal of the associated circuit
board assembly. Three I/O circuit board assemblies have cables connected
to them, the SPCII 1/O (SPC2), WDI 1/0 (WDI), and LCN 1/O

(CLCN A/B).

The SPCII 1/0 (SPC2) circuit board (8) and the WDI 1/0O (WDI) circuit
board (9), located in slots 2 and 5, respectively, at the rear of the History
Module chassis, are interconnected by two SCSI bus ribbon cables (10).
The friction-fit connections are released by pulling outward on the
individual connectors. Do not pull on the ribbon cable itself.

The Local Control Network (LCN) trunk cables, A and B, connect to the
LCN 1/0O (CLCN A/B) circuit board (7) in slot 1 at the rear of the History
Module chassis by coaxial T-connectors. Do not disconnect the cables
from the T-connectors. Disconnect only the T-connectors from the board
connectors. Removal of an LCN trunk cable connector from its T-
connector interrupts the continuity of the network. Note where cables A
and B connect. They are color-coded yellow (A) and green (B). Do not
cross the cable connections.

The K2LCN (11) or KALCN (11) and SPC (12) circuit boards are removed
by simultaneously pulling outward on the board extractors located on each
side of the board and sliding the board out of the History Module chassis.

The 1/O circuit boards, LCN I/O [CLCN A/B] (7) and SPCII 1/0 [SPC2]
(8), and the WDI 1/0O [WDI] (9), are located at the rear of the History
Module chassisin the module s 1/O card cage. They are assigned to slots
1, 2, and 5, respectively. The circuit boards are removed by
simultaneously pulling outward on the board extractors located on each
side of the board and sliding the board out of the I/O card cage.
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8.2.5 Winchester Disk Assembly Removal

Description

WDA removal

WDI circuit board
replacement

The Winchester Disk Assembly (4) is composed of a chassis and two
Winchester Drive Trays, right-hand and optional left-hand, that residein
the chassis. The trays are interchangeable assemblies, but must be
properly configured for their application in the History Module. Each tray
is held in place by an extractor lever and by the friction of thetray’s
mating connectors. The trays are removed from the assembly by pulling
outward on their extractor lever and sliding the tray out of the chassis.

The Winchester Disk Assembly is removed from the History Module
chassis by first removing two fasteners that are located towards the front
of each side of the chassis. The Winchester Disk Assembly connectors
mate with backpanel connectorsin the slot 5 position, but are guided into
position by the guide rails normally used for a circuit board in the ot 4
position. The friction of the backpanel connectors tends to hold the
assembly in place.

Assembly removal isinitiated by first removing the fan assembly to gain
access to the right side fastener. Both assembly fasteners are then
removed, and the assembly is then pulled forward by grasping the metal
partition dividing the tray compartments and sliding the assembly out of
the History Module chassis along slot 4’ s guide rails.

Besides the Winchester Drive Trays, the Winchester Disk Assembly also
contains the Winchester Drive Interface (WDI ) circuit board whichis held
in place by five Phillips-head screws, located at the corners and the
forward center of the board, and available through access holes at the top
of the assembly chassis.

There is a spacer used with each fastener. The spacers are very important
when mounting the circuit board, because without the spacers the circuit
board will not mate properly with its backpanel connectors. Sinceitis
very difficult to install the WDI circuit board using spacers, it is
recommended that the circuit board not be replaced in the field. Instead,
the Winchester Disk Assembly should be replaced if it is suspected that
the circuit board has failed. The WDI circuit board cannot be ordered as a
Spare part.
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8.3 Winchester Drive Tray Disassembly

Overview These instructions cover the disassembly of the right-hand or left-hand
Winchester Drive Tray and the removal of the Winchester disk drive(s)
mounted on the tray. In anonredundant History Module configuration, the
left-hand Winchester Drive Tray will not be present. A Winchester Drive
Tray can contain one (single drive) or two (dual) drives.

General Y ou are probably removing a Winchester Drive Tray and replacing adrive
because you were informed by the History Module Status display that a
DISKPROB exists. If you have redundant drives, be sure you request status
from the Command Processor to verify the address of the failed drive,
which is OFFLINE, and that its redundant partner is operational. Be sure
both drives of a dual redundant configuration are OFFLINE.

Continued on next page
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8.3 Winchester Drive Tray Disassembly, continued

Before beginning
disassembly

Before beginning disassembly, consider whether or not the History
Module has redundant drives. If the module does not contain redundant
drives, power can be removed from the drive(s) mounted on the right-hand
Winchester Drive Tray, at the power supply or the tray by placing their
respective power ON/OFF switch in the OFF position. Should the History
Module contain redundant drives, then remove power only at the
Winchester Drive Tray that contains the defective drive.

Disassemble the Winchester Drive Tray only to the extent necessary to
replace a defective part. The item numbers used in this subsection are
keyed to ballooned numbers in Figures 8-2 and 8-3.

Figure8-2 Single-Drive Winchester Drive Tray Exploded View

Continued on next page

12/02

History Module Service 158




8.3 Winchester Drive Tray Disassembly, continued

[ cauTioN]

Winchester Drive Tray
description

Termination

[ cauTioN]

CAUTION—The drive(s) mounted on the tray is an electrostatically sensitive
device. Use agrounding strap and grounded work surfaces/equipment. Store
and transport parts only in electrostatically safe containers.

The Winchester Drive Tray contains the following components:
*  One Winchester ST39175LW disk drive.

* A ribbon cab le (3) that interconnects the drive(1) with the tray
connector (4) that interfaces to the WDI circuit board in the
Winchester Disk Assembly. The ribbon cable provides the SCSI bus
interface to the drive(s).

* A power ON/OFF switch (6) to control power from the power supply to
the drive(s) and SCSI bus terminators on the WDI circuit board in the
Winchester Disk Assembly. When power is removed from the tray,
SCSI bus terminators are activated on the WDI circuit board in
anticipation of the loss of the bus terminatorsinstalled on a
Winchester disk drive on the tray that is about to be removed. The
terminators are installed on the drive that is mounted at the front of the

tray.

» A tray power connector (7) that interfaces to the WDI circuit board in
the Winchester Disk Assembly and provides +5 Vdc, +12 Vdc, and
ground return to the drive(s) from the power supply.

* An extractor lever (8) used to lock the tray in place in the Winchester
Disk Assembly and assist in extracting the tray when it isin place.

The SCSI cable is terminated by atermination model attached to the drive
end of the SCSI interface cable.

CAUTION—When power is removed from a Winchester Drive Tray, the
tray must be removed from the Winchester Disk Assembly as soon as
possible because the SCSI bus terminators on the WDI circuit board in the
Winchester Disk Assembly are electronically activated, which places them
in parallel with the bus terminatorsinstaled on the drive. Intermittent
errors could occur.
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8.3.1 Winchester Disk Drive Removal

General

Drive removal

When replacing a Winchester disk drive, it isimportant that you duplicate
al jumper block pinning on the drive. Of particular interest isthe SCSI
bus address (device) and terminator pinning. The replacement drive must
be pinned identically.

The drive has a self-locking protective mechanism that is activated when
power isremoved from the drive. However, the drive must be handled
with great care.

Gently place the tray in an inverted position prior to removal of the drive.
Loosen and remove the three Phillips-head screws on the bottom portion

of the tray that attach the drive to the tray. Holding the drivein place on

the tray, place the tray in an upright position.

The power and SCSI printed flex-circuit connectors are friction-mated
with their respective connectors on the drive.

Separate the drive’ s SCSI connector from ribbon cable SCSI connector by
gently prying them apart using a small screwdriver or similar tool. The
drive must be moved away from the printed flex-circuit SCSI connector to
prevent damage to the printed flex-circuit. Do not attempt to move the
printed flex-circuit SCSI connector away from the drive' s connector.

Separate the power connector from its mating drive power connector. Do
not pull on the power cable itself, but on the connector only. Y ou can now
remove the drive from the tray.
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Section 9 — WREN Type History Module Assembly

9.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

9.1

9.2

9.3
9.3.1
9.3.2
9.3.3
9.3.4
9.4
9.4.1
9.4.2
9.4.3
9.5
95.1
9.5.2
9.5.3
954
9.5.5
9.5.6
9.6
9.6.1
9.6.1.1
9.6.1.2
9.6.2
9.6.2.1
9.6.2.2
9.7
9.7.1
9.7.11
9.7.1.2
9.7.1.3
9.7.14
9.7.15
9.7.2
9.7.2.1
9.7.2.2
9.7.2.3
9.7.24
9.7.25

Overview 163
Electronics Module Assembly 164

Winchester Drive Module Assembly 165
Fan Replacement 166
Power Supply Replacement 166

Disk Drive Replacement 166

Slide Tray Assembly 170

Nonredundant WREN Il Drive Installation 171

Smart Peripheral Controller (SPC) and SPC I/O Boards 171

Single/Dual WREN Il Drive Pinning 172
Single/Dual WREN I1I Drive Cabling 174
Nonredundant 210/445/875 MB and 1.8 GB Drive Installation 177

Smart Peripheral Controller (SPC) and SPC I/O Boards 178
Single/Dual 210 MB Drive Pinning 179

Single/Dual 445 MB Drive Pinning 184

Single/Dual 875 MB Drive Pinning 189

Single/Dual 1.8 GB Drive Pinning 195

Single/Dual 210/445/875 MB or 1.8 GB Drive Cabling 199
Redundant WREN Il Drive Installation 204

Single Drive Installation 205

Single WREN Il Drive Pinning 205

Single WREN 1l Drive Cabling 207

Dual Drive Installation 211

Dual WREN Il Drive Pinning 211

Dual WREN Il Drive Cabling 213

Redundant 210/445/875 MB or 1.8 GB Drive Installation 215

Redundant Single Drive Installation 215
Single 210 MB Drive Pinning 215
Single 445 MB Drive Pinning 219
Single 875 MB Drive Pinning 222
Single 1.8 GB Drive Pinning 228

Single 210/445/875 MB or 1.8 GB Drive Cabling 231
Redundant Dual Drive Installation 234

Dual 210 MB Drive Pinning 234
Dual 445 MB Drive Pinning 238
Dual 875 MB Drive Pinning 242

Dual 1.8 GB Drive Pinning 249
Dual 210/445/875 MB or 1.8 GB Drive Cabling 253

Purpose This section describes the assembly of the History Module with major
components that includes the circuit boards, Winchester disk drive(s),
power supply, fan assembly, and the module cabling.
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9.2 Electronics Module Assembly

Reference Assembly of the electronics module is described in the Five/Ten-Sot
Module Service or the Dual Node Service manual.

| CAUTION—AIlways follow proper ESD (Electrostatic Discharge)
procedures when handling circuit boards and other electronic components.
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9.3 Winchester Drive Module Assembly

Overview The following subsections provide step-by-step instructions for the
mechanical assembly of a Winchester Drive Module containing WREN
11, 210 MB, 445 MB, 875 MB, or 1.8 GB disk drives. Choose those
instructions necessary to reassembl e the parts you have disassembled in
Section 5. When specific pinning or cabling instructions for a particular
type of disk drive are required, the text will direct you to the subsection
where the specific instructions can be found.

Reference The item numbers referenced in this subsection are keyed to ballooned
numbers shown in Figure 9-1.

Figure9-1 Winchester Drive Module Exploded View

®

o
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9.3.1 Fan Replacement

Procedure

Slide the fan assembly (1) into the chassis, being careful that the connector
at the rear of the unit mates correctly, and secure the assembly with the

two bale-headed fasteners.

9.3.2 Power Supply Replacement

Procedure

Use the following procedure to install the drive power supply on the tray
assembly.

1

Attach the power supply (4) to the tray assembly with four M4 x 12
mm screws, four M4 lock washers, and four M4 wide washers as
shown in theinset illustration in Figure 9-1.

Install the wires previously removed from the power supply’ s terminal
block (6) in subsection 5.3. Reconnect the AC power cord (2).

9.3.3 Disk Drive Replacement

Drive pinning and bus
termination

Prepare the disk drive for installation by pinning, and if necessary,
installing a data bus terminator resistor module (WREN |11 drive) or
termination resistor modules (210 MB or 445 MB drives) on the
replacement drive asrequired. For assistance, refer to the subsection that
has installation instructions for the particular type of drive.

See subsection 9.3 for nonredundant WREN 111 drive information
(pinning information isin subsection 9.3.2).

See subsection 9.4 for nonredundant 210 MB, 445 MB, 875 MB, or 1.8
GB drive information (pinning information is in subsection 9.4.2 or
9.4.3).

See subsection 9.5 for redundant WREN 111 drive information
(redundant single drive pinning information isin subsection 9.5.1,
redundant dual drive pinning information isin subsection 9.5.2).

See subsection 9.6 for redundant 210 MB, 445 MB, 875 MB, or 1.8 GB
disk drive information (redundant single drive information isin
subsection 9.6.1, redundant dual drive information isin subsection
9.6.2).

Continued on next page
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9.3.3 Disk Drive Replacement, continued

WREN Il drive
mounting

The WREN |11 drive requires rubber shock-mounts. If they appear
nonresilient or cracked, replacement shock-mounts (Honeywell part
number 51108679-100) are recommended. Use either new mounts or
salvage the mounts from the failed drive. Attach them to the slide-out tray
assembly asillustrated in Figure 9-2.

Orient the drive asillustrated in Figure 9-1 and secure it with four #6-32 x
1 1/4 inch panhead screws, four #6 split lock washers, and four M3.5 wide
washers asillustrated in Figure 9-2. Connect the dc power cable to the
disk drive.

Figure 9-2 Assembly of Drive Shock Mount Hardware

51108679-300 51108679-200
Snub Collar - - Snub Washer

3.5x10 (2)
-
51108679-100 g - F
| e |
I I
I
I
I
I
I
I
I

Shock Mount

51108679-200

——
I__|_I
(‘?‘
3.5 w/Flat E
3.5 Hex (2) ﬁ

2090

3.5 w/Flat
#6 Split Lock

6-32 x 1.25

Continued on next page
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9.3.3 Disk Drive Replacement, continued

210/445/875 MB and The 210 MB, 445 MB, 875 MB, and 1.8 GB drive requires an adapter

1.8 GB Drive plate to mount the drive on the tray assembly. The drive s orientated with

mounting its connectors to the right side of the tray assembly. No shock-mounts are
required.

Figure 9-3 illustrates the attachment of the adapter plate to the drive.
Three
6 - 32 1/4-inch screws are used to attach the plate.

Figure 9-4 illustrates the mounting of the drive adapter plate on the tray
assembly. Four M3.5 x 10 mm screws and four flat washersare used in
the process.

Figure 9-3 Assembly of Adapter Plate to Drive

Rear Side of Drive
(Connector Side)

11838

6 - 32 1/4 Inch Screws

Continued on next page
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9.3.3 Disk Drive Replacement, continued

Drive mounting

Figure 9-4 Mounting the 210/445/875 MB or 1.8 GB Drive
on the Tray Assembly

i— Self-Locking PEM Nut on Plate

Drive Adapter Plate
<—
P\‘\ (51196226-100)

Original Shock Mount Hole

* in Assembly
Tray Assembly
3.5 mm Flat Washer
(51108390-004)
3.5 x 10 mm Machine Screw
(51108385-410)
Notes:

1. Set the tray assembly on its side with the drive power supply at the bottom.

2. Mount the drive adapter plate using the screws and washers provided.
Ensure that no washers fall into the power supply by covering it with

a protective material. 11839
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9.3.4

Procedure

Slide Tray Assembly

Use the following procedure to reassemble the slide-out tray assembly.

1

4.

Insert the slide tray assembly into the chassis until about 15
centimeters (6 inches) of the tray assembly protruding. Reconnect and
dress the ribbon cable(s) as they were originally installed and secure
them in place with the cable clamp(s) on the slide tray assembly and/or
the inside surface of the module chassis. Be sure the ribbon cableis
secured properly and will not interfere with the fan assembly’s
operation. Section 7 details the proper cable dress for the appropriate
drive configuration.

Carefully dlide the tray assembly into the module, using specia care
not to pinch the ribbon cable(s) or bind a ribbon cable between the
dide tray assembly and the back surface of the module. Secure the
tray assembly in position by locking the two quarter-turn fasteners at
the front of the tray assembly.

Secure the ribbon cable with the cable clamp(s) exterior to the module
chassis. If you have released the ribbon cable from the clamp at the
top of the 1/O card cage, dress the cable and secure it with the cable
clamp(s).

Reconnect the power supply’s ac power cord (2) to the power supply
assembly. Connect the fan assembly’ s power cable to its mating
connector that is located on the tray assembly at the front of the power

supply.
Insert the front cover’ s tabs into the dots in the chassis and secure the
front cover with the two quarter-turn fasteners.

Y ou can now refer to the History Module startup instructions in Section 9.
If you have replaced aredundant drive, be sure to synchronize the drives
asinstructed in subsection 9.4.
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94 Nonredundant WREN Il Drive Installation

Overview Use the supplementary information provided in this subsection when
installing a nonredundant WREN 111 drive and associated components.

9.4.1 Smart Peripheral Controller (SPC) and SPC I/O Boards

SPC Pinning Check the pinning jJumpersin location TS1 on the Smart Peripheral
Controller circuit board (51401052-100) and verify they are positioned as
illustrated in Figure 9-5. Therevision pinningin TS2 is factory set and
must not be atered in the field.

Figure9-5 SPC Board Address Pinning for SCSI Bus Address

| LU L
| |

Board Revision Socket
DO NOT CHANGE

ADDR REV

. |:| |:| s

a

Program TS1 as follows:

i

PNWAROION®

PINS DESCRIPTION
9-8 Always Shorted

719
$d4

10-7 Always Shorted

11-6 Always Shorted

12-5 Always Shorted

13-4 Short = WREN Il (History Module)*
14-3 Open**

15-2 Open**

16-1 Open**

* = Setting for this application
** = SCSI Address 7 for this application

51401052-100
‘t SPC

3814

No SPC I/O pinning The SPC Input/Output (SPC 1/O) circuit board (51304156-100) that
required interfaces WREN 111 drives has no pinning requirements.
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9.4.2 Single/Dual WREN III Drive Pinning

Overview Refer to Figures 9-6 and 9-7 to determine pinning for the nonredundant
WREN [I! drive(s).

Single drive pinning In anonredundant single drive configuration, asingle WREN |11 driveis
mounted in one Winchester Drive Module. Asillustrated in Figure 9-6,
the single drive is designated “Drive 5" and has a SCSI bus address of 5.
Address 5 is selected on the drive by placing Drive Select Plugs in the “2”
and “0” positions. In binary arithmetic, 22+ 20=4+ 1 =5 decimal. Be
sure that a terminator resistor module isinstalled on the drive. Jumpers
must also be installed in the locations marked P (Parity Checking) and TP
(Termination Power).

Figure9-6  Single WREN I1I Drive Configuration and Termination (Nonredundant)

Set Jumpers as
Shown for Correct

System Address Drive 5 Rear View
Single Drive
Srve Select r (Nonredundant)
|
Dre o \ (e —
] ) (eee o

]

Terminator

L],

=

©0O00O0 2,1,0 = Octal address on SCSI Bus

LIRS AL AL P = Parity Checking

[ JEeIK BL 3K ) TP = Termination Power

2 1 O P TP 16763
Address 5

Continued on next page
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9.4.2

Dual WREN lll drive

pinning

Figure 9-7

Single/Dual WREN Il Drive Pinning, continued

In a nonredundant dual drive configuration, the two WREN Il drives are
housed in separate Winchester Drive Modules.

Asillustrated in Figure 9-7, Drive 5 is mounted in the upper module
(module #2) and has a SCSI bus address of 5. Address 5 is selected by
placing Drive Select Plugsin the“2” and “0” positions. In binary
arithmetic, 22+ 20 =4+ 1 = 5 decimal. Be sure that aterminator resistor
module isinstalled on the drive.

The second drive, Drive 3, is mounted in the lower module (module #1)
and has a SCSI bus address of 3. Address 3 is selected by placing Drive
Select Plugsinthe“1” and “0” positions. In binary arithmetic,

21+ 20=2+1=3decima. Besurethat the terminator resistor moduleis
removed from the drive.

In the dual drive configuration, the SCSI bus cable from the SPC 1/0 card
connectsfirst to Drive 3 and then to Drive 5. For this reason, no
terminator resistor module should beinstalled on Drive 3. The
termination must be located at the end of the SCSI bus cable on Drive 5.
Each drive must also have ajumper in the locations marked P (Parity
Checking) and TP (Termination Power).

Dual WREN 11 Drive Configuration and Termination (Nonredundant)

Set Jumpers as
Shown for Correct

Rear View
Dual Drive 5

Drive 5 (Nonredundant)

Y

System Address ‘L L [m— e Temintr
ESEEE))

|ko o0 o) -—

e [

/ ] ]
Rear View
Dual Drive 3

(Nonredundant)

Drive 3

Remove

Drive Select

Address 5

Jumpers

Terminator
from Drive 3

2,1,0 = Octal Address on SCSI Bus

TP = Termination Power

o
® P = Parity Checking
[ ]
T

P 16764
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9.4.3 Single/Dual WREN III Drive Cabling

Overview

Avoid the fan blades

Single drive cabling

The single SCSI bus ribbon cable from the SPC 1/O circuit board in the
I/O card cage on the electronics modul e passes through a slotted hole in
the back of the Winchester Drive Module above the electronics module
and routes over the slide tray assembly to the drive. If itisasingledrive
History Module, the cable ends at the drive. If it isadua drive History
Module, the cable exits the lower Winchester Drive Module (modul e #1)
and then enters the upper Winchester Drive Module (module #2) where it
connects to the drive in the module.

The SCSI bus cable aways connectsto aWREN 111 drive with the red
stripe at the right side of the drive as you face the connectors on the drive.

Use specia care to prevent the ribbon cables from interfering with the
rotating fan blades in the fan assembly. The cable can be placed under the
WREN Il1 drive to avoid the fan blades. Note that the cableisfolded
under the drive so it can make a 90° turn up to the drive connector.

Figures 9-8 (side view) and 9-9 (top and front view) show the cable
routing for asingle WREN |11 drive.

The drive must have aterminator resistor module installed on it to
terminate the end of the SCSI bus cable.

Figure 9-8 SCSI Cable Routing for Single WREN 111 Drive

Winchester Drive Module
WREN I scsi Bus
Terminator Ribbon Cable
Resistor Module ¢
| Slide Tray Assembly |
Electronics Module
SPC I/O
/\/\/\W
SIDE VIEW 16765

Continued on next page
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9.4.3 Single/Dual WREN Il Drive Cabling, continued

Single WREN Il drive
SCSl cable
installation

Figure 9-9 Single WREN 111 Drive SCSI Cable Installation

I/0 Card Cage —

Winchester Drlve5 ”

S———

Top View of Chassis

I) Locate <
Approximately

as Shown

[

Electronics Module
(Shown for Reference)

Continued on next page
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9.4.3 Single/Dual WREN Il Drive Cabling, continued

Dual drive cabling Figure 9-10 illustrates a side view of the cable routing for dual WREN 111
drives. Notethe cabling is similar to single drive cabling, but the cable
continues on to the upper Winchester Drive Module (module #2) that
contains the second WREN I1I drive. The cableisfolded and routed under
the drives in the same manner that isillustrated in Figure 9-9.

Note the upper module contains Drive 5, while the lower module contains
Drive 3. Thedrivein the upper module must have a terminator resistor
module installed on it to terminate one end of the SCSI bus cable.

Figure9-10 SCSI Cable Routing for Dual WREN 111 Drives

Winchester Drive Module #2

WREN Il

Drive 5 Terminator

Resistor Module

Slide Tray Assembly

Winchester Drive Module #1

"\

CSI Bus Ribbon
Cable

'

WREN Il
Drive 5

Slide Tray Assembly

|
Electronics Module
SPC I/O .
I/\/\/\W

SIDE VIEW

16767
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9.5 Nonredundant 210/445/875 MB and 1.8 GB Drive
Installation

Overview Use the supplementary information in this section when installing either
the 210 megabyte, 445 megabyte, 875 megabyte, or 1.8 gigabyte drive and
associated components. With the exception of drive pinning instructions,
the installation of either type of driveisidentical.
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9.5.1 Smart Peripheral Controller (SPC) and SPC I/O Boards

SPC pinning Check the pinning jumpers at location TS1 on the Smart Peripheral
Controller circuit board (51401052-100) and verify they are positioned as
illustrated in Figure 9-11. Therevision pinning at TS2 isfactory set and
must not be altered in the field.

SPC firmware revision  |nspect the Smart Peripheral Controller circuit board and verify that it has
the proper firmware revision. It must berevision “G,” or alater revision.
The two firmware EPROM s are |ocated approximately at coordinates 18F
and 18G asillustrated in Figure 9-11.

If replacement of the firmware is required, note the orientation and
location of the EPROMs 0928-101 and 0928-102 before removal. Be sure
to wear an ESD wriststrap that is properly grounded. Remove the
EPROM s and replace them with the proper revision. Change the firmware
revision at the front of the circuit board.

No SPC I/O pinning The SPC Input/Output (SPC 1/O) circuit board (51304156-100) that
required interfaces the 210 MB, 445 MB, 875 MB, or 1.8 GB drive has no pinning
requirements.

Figure 9-11 SPC Board Address Pinning for SCSI Bus Address

| LU L
| |

Board Revision Socket
DO NOT CHANGE

a

9 |]o—o| 8
100|o—o0| 7
11|o———o| 6
12|o—0| 5 Program TS1 as follows:
13|o——o g
14— —o
15| o— —ol 2 PINS DESCRIPTION
16|o—  —o| 1 9-8 Always Shorted
10-7 Always Shorted
11-6 Always Shorted
12-5 Always Shorted
13-4 Short = WREN III (History Module)*
14-3 Open*
15-2 Open**
16-1 Open*
* = Setting for this application
** = SCSI Address 7 for this application
I ]
51401052-100
SPC

12544
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9.5.2 Single/Dual 210 MB Drive Pinning

Overview

Single drive pinning

Use Figures 9-12 and 9-14 to determine the pinning for the nonredundant
210 MB drive(s).

In a nonredundant single drive configuration, asingle 210 MB driveis
mounted in the front position on the tray assembly in one Winchester
Drive Module. Figure 9-12 illustrates the location and configuration of
the jumper blocks on the 210 MB drive. The drive must be configured for
a SCSI bus address of 5. Also, note the location of the jumpers on the
Active/Passive Termination, Terminator Power, and Parity/Remote Start
jumper blocks.

The SCSI Drive Address jumper block must have jumpers between pins 1
and 2, and pins 5 and 6 for correct addressing.

The Active/Passive Termination jumper block must have jumpers between
pins 2 and 4, and pins 5 and 6 because SCSI bus termination resi stor
modules must be installed on the Winchester disk drive.

The Terminator Power jumper block must have jumper between pins 1
and 2 because SCSI bus termination resistor modules must be installed on
the Winchester disk drive.

The Parity/Remote Start jumper block must have ajumper between pins 1
and 2 to enable data parity checking.

Terminator resistor modules must be installed on the drive asillustrated in
Figure 9-13.

Continued on next page
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9.5.2

Terminated 210 MB
Drive 5 jumper block
selections

Single/Dual 210 MB Drive Pinning, continued

Figure 9-12 Terminated 210 MB Drive 5 Jumper Block Selections
(Bottom View)
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9.5.2

210 MB drive
terminator modules

Single/Dual 210 MB Drive Pinning, continued

Figure 9-13 Bottom View of 210 MB Drive with SCSI Bus Terminator

Modules Installed

Pin 1 Dot or
Part Numbe
on Top Side

Square Pad on PWB
Indicates Pin 1

6762

Continued on next page
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9.5.2 Single/Dual 210 MB Drive Pinning, continued

Dual drive pinning

In adual drive configuration, two 210 MB drives can be housed in
separate Winchester Drive Modules or the same module.

Drive 5 is mounted in the front position on the tray assembly in the upper
module (module #2), or the only module, and has a SCSI bus address of 5.
Figure 9-12 illustrates the location and configuration of the jumper blocks
on Drive 5. Usethe single drive pinning instructions to properly configure
the drive.

Termination resistor modules must be installed on Drive 5 asillustrated in
Figure 9-13.

The second drive, Drive 3, is mounted in the front position on the tray
assembly in the lower module (module #1), if there are two modules, or
the rear position, if thereis a single module, and has a SCSI bus address of
3. Also, note the location of the jumpers on the Active/Passive
Termination jumper block. Figure 9-14 illustrates the location and
configuration of the jumper blocks on Drive 3.

The SCSI Drive Address jumper block must have jumpers between pins 3
and 4, and pins 5 and 6 for correct addressing.

The Active/Passive Termination jumper block must have no jumpers
because no SCSI bus termination resistor modules should be installed on
thedrive.

The Terminator Power jumper block must have ajumper between pins 2
and 4 because no SCSI bus termination resistor modules should be
installed on the Winchester disk drive.

The Parity/Remote Start jumper block must have a jumper between pins 1
and 2 to enable data parity checking.

Be sure that the terminator resistor modules are removed from Drive 3.

In the nonredundant dual drive configuration, the SCSI bus cable from the
SPC 1/O circuit board connects first to Drive 3 and then to Drive 5. For
this reason, no termination resistor modules should be installed on Drive
3. They must be at the end of the SCSI bus cable on Drive 5.

Continued on next page
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9.5.2 Single/Dual 210 MB Drive Pinning, continued

Nonterminated 210
MB Drive 3 jumper
block selections

Figure 9-14 Nonterminated 210 MB Drive 3 Jumper Block Selections
(Bottom View)

Options Jumper Block
(None Selected for Drives 2-5)
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9.5.3 Single/Dual 445 MB Drive Pinning

Overview

Single drive pinning

Use Figures 9-15 and 9-17 to determine the pinning for the nonredundant
445 MB drive(s).

In a nonredundant single drive configuration, asingle 445 MB driveis
mounted in the front position on the tray assembly in one Winchester
Drive Module. Figure 9-15 illustrates the location and configuration of
the jumper blocks on the 445 MB drive. The drive must be configured for
a SCSI bus address of 5. Also, note the location of the jumpers on the
Active/Passive Termination jumper block.

The SCSI Drive Address jumper block must have jJumpersin positions 1
and 3 for correct addressing.

The Active/Passive Termination jumper block must have ajumper in
position 5 to enable data parity checking, and ajumper between positions
7 and 8 because SCSI bus termination resistor modules must be installed
on the drive.

The Options jumper block should have no jJumpersinstalled on it.

Terminator resistor modules must be installed on the drive asillustrated in
Figure 9-16.

Continued on next page
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9.5.3

Terminated 445 MB
Drive 5 jumper block
selections

Single/Dual 445 MB Drive Pinning, continued

Figure 9-15 Terminated 445 MB Drive 5 Jumper Block Selections
(Bottom View)
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T (Not Used — No Jumpers)
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9.5.3 Single/Dual 445 MB Drive Pinning, continued

445 MB drive with
terminator modules

Figure 9-16 Bottom View of 445 MB Drive with SCSI Bus Terminator
Modules Installed

23

Pin 1 Dot or
Part Number on
Top

12492

Continued on next page
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9.5.3 Single/Dual 445 MB Drive Pinning, continued

Dual drive pinning

In adual drive configuration, two 445 MB drives can be housed in
separate Winchester Drive Modules or the same module.

Drive 5 is mounted in the front position on the tray assembly in the upper
module (module #2), or the only module, and has a SCSI bus address of 5.
Figure 9-15 illustrates the location and configuration of the jumper blocks
on Drive 5. Usethe single drive pinning instructions to properly configure
the drive.

Termination resistor modules must be installed on Drive 5 asillustrated in
Figure 9-16.

The second drive, Drive 3, is mounted in the front position on the tray
assembly in the lower module (module #1), if there are two modules, or
the rear position, if thereis a single module, and has a SCSI bus address of
3. Also, note the location of the jumpers on the Active/Passive
Termination jumper block. Figure 9-17 illustrates the location and
configuration of the jumper blocks on Drive 3.

The SCSI Drive Address jumper block must have jumpersinstalled in
positions 1 and 2 for correct addressing.

The Active/Passive Termination jumper block must have ajumper
installed in position 5 to enable data parity checking. No SCSI bus
termination resistor modules should be installed on the drive.

The Options jumper block should have no jumpersinstalled onit.
Be sure that the terminator resistor modules are removed from Drive 3.

In the nonredundant dual drive configuration, the SCSI bus cable from the
SPC 1/O circuit board connects first to Drive 3 and then to Drive 5. For
this reason, no termination resistor modules should be installed on Drive
3. They must be at the end of the SCSI bus cable on Drive 5.

Continued on next page
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9.5.3 Single/Dual 445 MB Drive Pinning, continued

Nonterminated 445
MB Drive 3 jumper
block selections

Figure 9-17 Nonterminated 445 MB Drive 3 Jumper Block Selections
(Bottom View)
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9.5.4 Single/Dual 875 MB Drive Pinning

Overview

|| ATTENTION I

Single drive

875 MB Drive 5
(51196680-100)

Use Figures 9-18 through 9-21 to determine the pinning for the
nonredundant 875 MB drive(s).

ATTENTION—Y our History Module will contain one of two types of
875 megabyte drives. They are easily identified by their appearance and
the Honeywell part number (51196680-100 or 51196680-200) on the
drive. Be sure that you use the pinning procedure that matches the drive.

In a nonredundant single drive configuration, asingle 875 MB driveis
mounted in the front position on the tray assembly in one Winchester
Drive Module.

Figure 9-18 illustrates the location and configuration of the jumper blocks
on the 875 MB drive, 51196680-100. The drive must be configured for a
SCSI bus address of 5 on the SCSI Address (J5) jumper block. Also, note
the location of the jumper(s) on the Option Select (J2) jumper block.

The SCSI Address (J5) jumper block must have jJumpersin positions 1 and
3 for correct addressing.

The Option Select (J2) jumper block must have ajumper in position 5to
enable data parity checking, ajumper in position 1 to enable the SCSI bus
terminators on the drive, and a jumper between positions 7 and 8 to enable
power from the SCSI bus for the bus terminators.

The SCSI Address/Remote (J6) jumper block must have no jumpers
installed on it.

Continued on next page
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9.5.4 Single/Dual 875 MB Drive Pinning, continued

Terminated 875 MB
Drive 5 jumper block
selections
(51196680-100)

Figure9-18 Terminated 875 MB Drive 5 (51196680-100) Jumper Block Selections
(Bottom View)
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9.5.4 Single/Dual 875 MB Drive Pinning, continued

875 MB Drive 5 Figure 9-19 illustrates the location and configuration of the jumper blocks

(51196680-200) on the 875 MB drive, 51196680-200. The drive must be configured for a
SCSI bus address of 5 on the SCSI Bus Address (J6) jumper block. Also,
note the location of the jumper(s) on the Option (J2) jumper block.

The SCSI Address (J5) jumper block must have jJumpers in positions AQO
and A2 for correct addressing.

The Option (J2) jumper block must have ajumper in position TE to enable
the SCSI bus terminators on the drive, and ajumper between the two TP
positions to enable power from the SCSI bus for the bus terminators.

Terminated 875 MB

Drive 5 jumper block

selections

(51196680-200)

Figure9-19 Terminated 875 MB Drive 5 (51196680-200) Jumper Block Selections

(Bottom View)

4 SCSI Bus Address Jumper Block )

(Drive 5)
‘ A0 Al A2
o0 0
:[m 4 Option Jumper Block )
J6 (Drive 5 Terminated)
Dri PWB
rive
\Bottom PWB
»
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16726-B
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9.5.4 Single/Dual 875 MB Drive Pinning, continued

Dual drives

875 MB Drive 3
(51196680-100)

In adual drive configuration, two 875 MB drives can be housed in
separate Winchester Drive Modules or the same module.

Thefirst drive, Drive 5 is mounted in the front position on the tray
assembly in the upper module (module #2), or the only module, and has a
SCSI bus address of 5. Figure 9-18 or 9-19 illustrates the location and
configuration of the jumper blocks on Drive 5. Usethe single drive
pinning instructions to properly configure the drive.

The second drive, Drive 3, is mounted in the front position on the tray
assembly in the lower module (module #1), if there are two modules, or
the rear position, if thereis a single module, and has a SCSI bus address of
3.

Figure 9-20 illustrates the location and configuration of the jumper blocks
on Drive 3, 51196680-100. The drive must be configured for a SCSI bus
address of 3 on the SCSI Address (J5) jumper block. Also, note the
location of the jumper(s) on the Option Select (J2) jumper block.

The SCSI Address (J5) jumper block must have jumpersinstalled in
positions 1 and 2 for correct addressing.

The Option Select (J2) jumper block must have ajumper installed in
position 5 to enable data parity checking.

The SCSI Address’Remote (J6) jumper block must have no jumpers
installed on it.

In the nonredundant dual drive configuration, the SCSI bus cable from the
SPC I/O circuit board connects first to Drive 3 and then to Drive 5. For
this reason, the SCSI bus terminators on Drive 3 must not be enabled.
Only the SCSI bus terminators on Drive 5 must be enabled.

Continued on next page
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9.5.4 Single/Dual 875 MB Drive Pinning, continued

Nonterminated 875

MB Drive 3 jumper

block selections

(51196680-100)

Figure9-20 Nonterminated 875 MB Drive 3 (51196680-100) Jumper Block Selections

(Bottom View)

SCSI Drive Address
Jumper Block

J5

SCSI Address/Remote Jumper Block
(Not Used — No Jumpers)
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PWB

000000
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T le ]
E + 5 Volts Return

S el ]
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\_ 12345678 ) \_ +12Vde  su
875 MB Drive 3 Figure 9-21 illustrates the location and configuration of the jumper blocks
(51196680-200) on Drive 3, 51196680-200. The drive must be configured for a SCSI bus

address of 3 on the SCSI Bus Address (J6) jumper block. Also, note the
absence of the jumpers on the Option (J2) jumper block.

The SCSI Address (J5) jumper block must have jJumpersinstalled in
positions AQ and A1l for correct addressing.

The Option Select (J2) jumper block must have no jumpers installed on it.

In the nonredundant dual drive configuration, the SCSI bus cable from the
SPC I/O circuit board connects first to Drive 3 and then to Drive 5. For
this reason, the SCSI bus terminators on Drive 3 must not be enabled.
Only the SCSI bus terminators on Drive 5 must be enabled.
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9.5.4 Single/Dual 875 MB Drive Pinning, continued

Nonterminated 875
MB Drive 3 jumper
block selections
(51196680-200)
Figure 9-21
(Bottom View)
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9.5.5 Single/Dual 1.8 GB Drive Pinning

Overview

Single drive pinning

Use Figures 9-22 and 9-23 to determine the pinning for the nonredundant
1.8 GB drive(s).

In anonredundant single drive configuration, asingle 1.8 GB driveis
mounted in the front position on the tray assembly in one Winchester
Drive Module. Figure 9-22 illustrates the location and configuration of
the jJumper blocks on the 1.8 GB drive. The drive must be configured for
a SCSI bus address of 5 on the SCSI Bus Address (J6) jumper block.
Also, note the location of the jumpers on the Option (J2) jumper block.

The SCSI Address (J6) jumper block must have jJumpersin positions AQ
and A2 for correct addressing.

The Option Select (J2) jumper block must have ajumper in position TE to
enable the SCSI bus terminators on the drive, and ajumper between the
two TP positions to enable power from the SCSI bus for the bus
terminators.

Continued on next page
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9.5.5

Terminated 1.8 GB
Drive 5 jumper block
selections

Single/Dual 1.8 GB Drive Pinning, continued

Figure9-22 Terminated 1.8 GB Drive 5 Jumper Block Selections (Bottom View)
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9.5.5 Single/Dual 1.8 GB Drive Pinning, continued

Dual drive pinning

In adual drive configuration, two 1.8 GB drives can be housed in separate
Winchester Drive Modules or the same module.

Drive 5 is mounted in the front position on the tray assembly in the upper
module (module #2), or the only module, and has a SCSI bus address of 5.
Figure 9-23 illustrates the location and configuration of the jumper blocks
on Drive 5. Usethe single drive pinning instructions to properly configure
the drive.

The second drive, Drive 3, is mounted in the front position on the tray
assembly in the lower module (module #1), if there are two modules, or
the rear position, if thereis a single module, and has a SCSI bus address of
3. Also, note the location of the jumpers on the Option Select (J2) jumper
block. Figure 9-23 illustrates the location and configuration of the jumper
blocks on Drive 3.

The SCSI Address (J6) jumper block must have jumpersinstalled in
positions 1 and 2 for correct addressing.

The Option Select (J2) jumper block must have no jumpersinstalled on it.

In the nonredundant dual drive configuration, the SCSI bus cable from the
SPC I/O circuit board connects first to Drive 3 and then to Drive 5. For
this reason, the SCSI bus terminators on Drive 3 must not be enabled.
Only the SCSI bus terminators on Drive 5 must be enabled.

Continued on next page
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9.5.5 Single/Dual 1.8 GB Drive Pinning, continued

Nonterminated 1.8 GB
Drive 3 jumper block
selections

Figure9-23  Nonterminated 1.8 GB Drive 3 Jumper Block Selections (Bottom View)
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9.5.6 Single/Dual 210/445/875 MB or 1.8 GB Drive Cabling

Overview

Ribbon cable red
stripe positioning

Avoid the fan blades

Single drive cabling

The single SCSI bus ribbon cable from the SPC 1/O circuit board in the
card cage at the rear of the electronics module, passes through a slotted
hole in the back of the Winchester Drive Module, above the electronics
module and routes over the slide tray assembly to the drive. If itisa
single drive History Module, the cable ends at the drive. If itisadual
drive History Module, the cable exits the lower Winchester Drive Module
(module #1), then enters the upper Winchester Drive Module (module #2)
and connects to the drive in the upper module.

The SCSI bus ribbon cable must always connect to a210 MB, 445 MB,
875 MB, or 1.8 GB drive with the red stripe at the right side of the drive as
you face the connectors on the drive.

Use specia care to prevent the ribbon cables from interfering with the
rotating fan blades in the fan assembly. The cable must be held in place
by cable clamps on the tray assembly to avoid the fan blades. Note that
the cable isfolded so it can make a 90° turn up to the drive connector.

Refer to Figures 9-24 (top view) and 9-25 (side view), which illustrate the
cable routing for asingle drive configuration.

A 210 MB or 445 MB drive must have terminator resistor modules
installed on it to terminate the end of the SCSI bus cable. An 875 MB or
1.8 GB drive must have its internal SCSI bus terminators enabled.

Continued on next page
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9.5.6 Single/Dual 210/445/875 MB or 1.8 GB Drive Cabling,

Continued

Single drive SCSI
cable routing (top
view)
Figure 9-24 Single 210/445/875 MB or 1.8 GB Drive SCSI Cable
Routing (Top View)
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9.5.6 Single/Dual 210/445/875 MB or 1.8 GB Drive Cabling,

Continued

Single drive cable
routing (side view)

Figure9-25 Single 210/445/875 MB or 1.8 GB Drive SCSI Bus Cable Routing (Side View)
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9.5.6 Single/Dual 210/445/875 MB or 1.8 GB Drive Cabling,

Continued

Dual drive cabling

Dual Winchester Drive
Modules

Figure 9-26 illustrates a side view of the SCSI bus cable routing for a
nonredundant dual drive configuration. Note the cabling issimilar to
single drive cabling, but the cable continues on to the upper Winchester
Drive Module (module #2) that contains the second drive. The cableis
folded and clamped beside the drives on the tray assemblies in the same
manner asillustrated in Figure 9-24.

The upper Winchester Drive Module contains Drive 5, while the lower
Winchester Drive Module contains Drive 3. The drive in the upper
modul e has termination resistor modules installed on it to terminate the
drive end of the SCSI bus cable.

Figure9-26  Dual 210/445/875 MB or 1.8 GB Drive SCSI Cable Routing (Side View) —

Dua Modules

Drive 5

Slide Tray Assembly

Winchester Drive Module #2

SCSI Bus
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‘
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hN
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Electronics Module
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Connector

16769

SIDE VIEW
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9.5.6 Single/Dual 210/445/875 MB or 1.8 GB Drive Cabling,

Continued
Single Winchester Figure 9-27 isan illustration of a nonredundant dual drive configuration
Drive Module when both drives are mounted in a single Winchester Drive Module.

Figure9-27 Dual 210/445/875 MB or 1.8 GB Drive SCSI Cable Routing (Side View) —
Single Module
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9.6 Redundant WREN IIl Drive Installation

Overview Use the supplemental information in this subsection when installing
WREN Il1 drives and associated components in History Modules
configured for redundant drives. The History Module contains redundant
single or dual pairsof WREN IlI drives. The drives and associated
components are configured by software to accept identical write data. If
one of the drivesfails, its unimpaired partner can assume operational
responsibility until the failed drive can be repaired or replaced.

Drive configurations  The redundant drive configurations that areillustrated in Figure 9-28 have
afew physical characteristics that are different from the “ conventional”
nonredundant configurations. The differences are presented in the
following subsections.

Figure 9-28 Redundant Drive Positioning and Address Assignments

Drive 5 Drive 2 Drive 3
Address =5  Address =5 Address = 3

Drive 2

Drive 4 Drive 4 Address = 2

Address =4  Address = 4

Redundant Single Drives Redundant Dual Drives 16776
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9.6.1 Single Drive Installation

Overview The redundant single drive configuration is very similar to the dual drive
configuration. The differences are in address pinning, SCSI bus
termination, and cabling.

9.6.1.1 Single WREN Ill Drive Pinning

Single drive pinning In the redundant single drive configuration, each driveis housed in a
separate Winchester Drive Module.

The terminator resistor module must be removed from both drives.

Asillustrated in Figures 9-29 and 9-30, Drive 5 is mounted in the front
position on the tray assembly in the upper module (module #2) and has a
SCSI bus address of 5. Address 5 is selected by placing Drive Select
Plugsinthe®2” and “0” positions. In binary arithmetic, 22+ 20=4+ 1=
5 decimal.

Drive 4 is mounted in the front position on the tray assembly in the lower
module (module #1) and has a SCSI bus address of 4. Address4is
selected by placing a Drive Select Plug in the “2” position. In binary
arithmetic, 22 = 4 decimal.

Be sure that the terminator resistor module is removed from both drives.
Bus termination is provided at the end of the SCSI bus cable by a bus
terminator card for redundant single drives.

Continued on next page
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9.6.1.1 Single WREN lll Drive Pinning, continued

Redundant single
WREN Il drive
configuration

Figure9-29  Redundant Single WREN I1I Drive Configuration
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9.6.1.2 Single WREN lll Drive Cabling

Redundant single Figure 9-30 illustrates a side view of the cable routing for a redundant
drive SCSI bus cable  gingle WREN |11 drive configuration. The single SCSI bus ribbon cable
routing from the SPC I/O circuit board in the /O cage in the rear of the electronics

modul e passes through a slotted hole in the back of the lower Winchester
Drive Module and routes over the dlide tray assembly to Drive 4. The
cable then exits the lower Winchester Drive Module and enters the upper
module where it connects to Drive 5. It then connects to a bus terminator
card mounted at the top of the upper Winchester Drive Module chassis.

Figure9-30 Redundant Single WREN I11 Drive SCSI Bus Cable Routing (Side View)
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9.6.1.2 Single WREN Ill Drive Cabling, continued

Terminator/Card The bus terminator card isillustrated in Figure 9-31.

Guide assembly

Figure 9-31 Terminator/Card Guide Assembly

—

51195180

Card Guide \

Jc1

RN3 1

F ASSY NO. 51195178 - 100 REV

RN2 1 RN1 1
]

Ji

e [
\_/

kR
\_/

Chassis

§ Siemmssmemsmssseesemssessessas %

<

2103

w‘ Terminator Board/'
Card Guides

Ribbon cable red Front and top views of the modules are illustrated in Figures 9-32 and 9-
stripe positioning 33, respectively. The SCSI bus cable always connects to a WREN ||
drive with the red stripe on the right side of the drive as you face the

connectors on the drive.

Avoid the fan blades  Use specia care to prevent the ribbon cables from interfering with the
rotating fan blades in the fan assembly. The cables can be dressed under
the WREN II1 drives to avoid the fan blades. Note that the cable is folded
under the drive so it can make a 90° turn up to the drive connector as

illustrated in Figure 9-33.

Continued on next page
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9.6.1.2 Single WREN Ill Drive Cabling, continued

Redundant WREN Il
drive cable
installation (front

view)

Figure9-32  Redundant Single WREN I1l Drive SCSI Bus Cable Installation (Front View)
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9.6.1.2 Single WREN Ill Drive Cabling, continued

Redundant WREN IlI
drive cable
installation (top view)

Figure 9-33  Redundant Single WREN I11 Drive SCSI Bus Cable Installation (Top View)
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9.6.2 Dual Drive Installation

Overview

The redundant dual drive configuration consists of pairs of WREN |1l
drives mounted on separate slide-out tray assembliesin separate
Winchester Drive Modules. They are configured so that one tray
assembly, which might contain afailed drive, can be removed while the
system continues to function with the redundant pair of drives on the other
tray assembly.

9.6.2.1 Dual WREN lll Drive Pinning

Dual drive pinning

Be sure that the terminator resistor module is removed from all drives.

Asillustrated in Figures 9-34 and 9-35, Drive 5 is mounted at the front
position in the upper module (module #2) and has a SCSI bus address of
5. Address5 is selected by placing Drive Select Plugsin the “2” and “0”
positions. In binary arithmetic, 22+ 20 =4+ 1 =5 decimal.

Drive 5's redundant partner, Drive 4, is mounted at the front position in
the lower module (module #1) and has a SCSI bus address of 4. Address
4 is selected by placing a Drive Select Plug in the “2” position. In binary
arithmetic, 22 = 4 decimal.

In asimilar manner, Drive 3 is mounted at the rear position in the upper
module and has a SCSI bus address of 3. Address 3 is selected by placing
Drive Select Plugsinthe“1” and “0” positions. In binary arithmetic,

21 +20=2+1 =3 decimal.

Drive 3's redundant partner, Drive 2, is mounted at the rear position in the
lower module and has a SCS| address of 2. Address 2 is selected by
placing a Drive Select Plug in the“1” position. In binary arithmetic,

21 = 2 decimal.

SCSI bus termination is provided at the drive end of the cable by a bus
terminator card for the redundant dual WREN 111 drives.

Continued on next page
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9.6.2.1 Dual WREN Il Drive Pinning, continued

Redundant dual
WREN Il drive
configuration

Figure9-34  Redundant Dual WREN I1I Drive Configuration
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9.6.2.2 Dual WREN Il Drive Cabling

Dual drive cabling

Ribbon cable red
stripe positioning

Avoid the fan blades

Figure 9-35 illustrates a side view of the cable routing for redundant dual
WREN Il drives. The single SCSI bus ribbon cable from the SPC 1/0
circuit card in the I/O card cage at the rear of the electronics module
passes through a dotted hole in the back of the lower Winchester Drive
Module and routes over the slide-out tray assembly to Drive 4, then back
to Drive 2. The cable exits the lower Winchester Drive Module and enters
the upper Winchester Drive Module where it connects to Drive 5, then to
Drive 3. Finally, it connects to a bus terminator card that is mounted at
the top of the upper Winchester Drive Module chassis. The bus
terminator card isillustrated in Figure 9-31.

A top view of the Winchester Drive Modules isillustrated in Figure 9-36.
The SCSI bus ribbon cable always connects to aWREN I11 drive with the
red stripe on the right side of the drive as you face the connectors on the
drive.

Use specia care to prevent the ribbon cable from interfering with the
rotating fan blades in the fan assembly. The cable can be dressed under
the WREN 111 drivesto avoid the fan blades. Asillustrated in Figure 9-36,
the cable is also folded under the drive so it can make a 90° turn up to the
drive connector.

Continued on next page

12/02

History Module Service 211



9.6.2.2 Dual WREN Il Drive Cabling, continued

Redundant dual
WREN Il drive SCSI
bus cable routing

Figure9-35 Redundant Dual WREN 111 Drive SCSI Bus Cable Routing (Side View)
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9.6.2.2 Dual WREN Il Drive Cabling, continued

Redundant dual
WREN Il drive SCSI
bus cable installation

Figure9-36  Redundant Dual WREN 111 Drive SCSI Cable Installation (Top View)
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9.7

Overview

9.7.1

Redundant 210/445/875 MB or 1.8 GB Drive Installation

Information in this section can be used as an aid when installing the

210 MB, 445 MB, 875 MB, or 1.8 GB drive and associated componentsin
History Modules configured for redundant drives. The History Module
contains redundant single or dual pairs of drives. The drives and
associated components are configured by software to accept identical write
data. If one of the drivesfails, its unimpaired partner can assume
operational responsibility until the failed drive can be repaired or replaced.

The redundant drive configurations that are illustrated in Figure 9-37 have
afew physical characteristics that are different from the “ conventional”
nonredundant configurations. The differences are presented in the
following subsections.

Figure 9-37 Redundant 210/445/875 or 1.8 GB Drive Positioning
and Address Assignments

Drive 5 Drive 2 Drive 3
Address=5  Address=5 Address = 3

Drive 2
Address = 2

Drive 4 Drive 4
Address =4  Address =4

Redundant Single Drives Redundant Dual Drives 16776

Redundant Single Drive Installation

9.7.1.1 Single 210 MB Drive Pinning

Overview Redundant single drive configuration is similar in appearance to the
nonredundant dual drive configuration. The differences are in address
pinning, SCSI bus termination, and cabling.

Continued on next page
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9.7.1.1 Single 210 MB Drive Pinning, continued

Single 210 MB drive
pinning

Drive 5

Drive 4

SCSI bus termination
resistor modules

Each drive is housed in a separate Winchester Drive Module. The
configuration of a History Module with redundant single 210 megabyte
drivesisillustrated in Figure 9-37. The drives are located in the front
positions on the tray assembly in both drive chassis and must be pinned as
drive 5 (upper drive chassis) and drive 4 (lower drive chassis) as
illustrated in Figures 9-38 and Figure 9-39, respectively. Notethe
positions of the configuration jumpers on the drives. If necessary,
reposition the pinning.

e The SCSI Drive Address jumper block must have jumpers between
pins1 and 2, and pins 5 and 6 for correct addressing.

* TheActive/Passive Termination jumper block must have no jumpers
installed because no SCSI bus termination resistor modules should be
installed on the drive.

* The Terminator Power jJumper block must have a jumper installed
between pins 2 and 4 because the SCSI bus termination modules
should not be installed.

» The Parity/Remote Start jumper block must have ajumper between
pins 1 and 2 to enable data parity checking.

» The Options jumper block should have no jumpersinstalled.

* The SCSI Drive Address jumper block must have ajumper installed
between pins 1 and 2 for correct addressing.

e The Active/Passive Termination jumper block must have no jumpers
installed because the SCSI bus termination resistor modules should be
installed on the drive.

» The Terminator Power jumper block must have ajumper installed
between pins 2 and 4 because ho SCSI bus termination resistor modules
should be installed.

* The Parity/Remote Start jumper block must have ajumper installed
between pins 1 and 2 to enable data parity checking.

» The Options jumper block should have no jumpersinstalled.

No SCSI bus termination resistor modules should be installed on either
drive. Bustermination is provided at the drive end of the SCSI bus cable
by a bus terminator card.

Continued on next page

12/02

History Module Service 215



9.7.1.1 Single 210 MB Drive Pinning, continued

Nonterminated 210
MB Drive 5 jumper
block selections

Figure9-38  Nonterminated 210 MB Drive 5 Jumper Block Selections (Bottom View)
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9.7.1.1 Single 210 MB Drive Pinning, continued

Nonterminated 210
MB Drive 4 jumper
block selections

Figure9-39  Nonterminated 210 MB Drive 4 Jumper Block Selections (Bottom View)
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9.7.1.2 Single 445 MB Drive Pinning

Overview

Single 445 MB drive
pinning

Drive 5

Drive 4

SCSI bus termination
resistor modules

Redundant single drive configuration is similar in appearance to the
nonredundant dual drive configuration. The differences are in address
pinning, SCSI bus termination, and cabling.

Each drive is housed in a separate Winchester Drive Module. The
configuration of a History Module with redundant single 445 megabyte
drivesisillustrated in Figure 9-37. The drives are located in the front
positions on the tray assembly in both drive chassis and must be pinned as
drive 5 (upper drive chassis) and drive 4 (lower drive chassis) as
illustrated in Figures 9-40 and Figure 9-41, respectively. Notethe
positions of the configuration jumpers on the drives. If necessary,
reposition the pinning.

* The SCSI Drive Address jumper block must have jumpersinstalled in
positions 1 and 3 for correct addressing.

* TheActive/Passive Termination jumper block must have a jumper
installed in position 5 to enable data parity checking. No SCSI bus
termination resistor modules should be installed on the drive.

e The Options jumper block should have no jumpersinstalled on it.

» The SCSI Drive Address jumper block must have ajumper installed in
position 3 for correct addressing.

e The Active/Passive Termination jumper block must have a jumper
installed in position 5 to enable data parity checking. No SCSI bus
termination resistor modules should be installed on the drive.

» The Options jumper block should have no jJumpersinstalled on it.

No SCSI bus termination resistor modules should be installed on either
drive. Bustermination is provided at the drive end of the SCSI bus cable
by a bus terminator card.
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9.7.1.2 Single 445 MB Drive Pinning, continued

Nonterminated 445
MB Drive 5 jumper
block selections

Figure9-40  Nonterminated 445 MB Drive 5 Jumper Block Selections (Bottom View)
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9.7.1.2 Single 445 MB Drive Pinning, continued

Nonterminated 445
MB Drive 4 jumper
block selections

Figure9-41  Nonterminated 445 MB Drive 4 Jumper Block Selections (Bottom View)
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9.7.1.3 Single 875 MB Drive Pinning

Overview

|| ATTENTION I

Single 875 MB drive
configuration jumpers

875 MB Drive 5
(51196680-100)

875 MB Drive 4
(51196680-100)

SCSI bus termination

Redundant single drive configuration is similar in appearance to the
nonredundant dual drive configuration. The differences are in address
pinning, SCSI bus termination, and cabling.

ATTENTION—Y our History Module will contain one of two types of
875 megabyte drives. They are easily identified by their appearance and
the Honeywell part number (51196680-100 or 51196680-200) on the
drive. Be sure that you use the pinning procedure that matches the drive.

Each drive is housed in a separate Winchester Drive Module. The
configuration of a History Module with redundant single 875 megabyte
drivesisillustrated in Figure 9-37. The drives are located in the front
positions on the tray assembly in both drive chassis and must be pinned as
drive 5 (upper drive chassis) and drive 4 (lower drive chassis) as
illustrated in Figures 9-42 through 9-45, respectively. Note the positions
of the configuration jumpers on the drives. If necessary, reposition the
jumpers.

» The SCSI Address (J5) jumper block must have jumpersinstalled in
positions 1 and 3 for correct addressing.

* The Option Select (J2) jJumper block must have a jumper installed in
position 5 to enable data parity checking. The internal SCSI bus
terminators on the drive must not be enabled.

e The SCSI Address’'Remote (J6) jumper block must not have any
jumpersinstaled onit.

* The SCSI Address (J5) jumper block must have ajumper installed in
position 3 for correct addressing.

* The Option Select (J2) jumper block must have ajumper installed in
position 5 to enable data parity checking. Theinternal SCSI bus
terminators on the drive must not be enabled.

* The SCSI Address’'Remote (J6) jumper block must not have any
jumpersinstalled on it.

Theinternal SCSI bus terminators on either drive must not be enabled.
Bus termination is provided at the drive end of the SCSI bus cable by a
bus terminator card.
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9.7.1.3 Single 875 MB Drive Pinning, continued

Nonterminated 875 Figure 9-42 illustrates the jJumper selections for the 875 MB drive,

MB Drive 5 jumper 51196680-100, when configured as a nonterminated Drive 5.
block selections

(51196680-100)

Figure 9-42 Nonterminated 875 MB Drive 5 (51196680-100) Jumper Block Selections
(Bottom View)
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9.7.1.3 Single 875 MB Drive Installation, continued

Nonterminated 875
MB Drive 4 jumper
block selections
(51196680-100)

Figure 9-43 illustrates the jumper selections for the 875 MB drive,
51196680-100, when configured as a nonterminated Drive 4.

Figure 9-43 Nonterminated 875 MB Drive 4 (51196680-100) Jumper Block Selections

(Bottom View)
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9.7.1.3 Single 875 MB Drive Installation, continued

875 MB Drive 5
(51196680-200)

e The SCSI Bus Address (J6) jumper block must have jumpersinstalled
in positions AQ and A2 for correct addressing.

e The Option (J2) jumper block must have no jumpersinstalled onit.
Theinternal SCSI bus terminators on the drive must not be enabled.

875 MB Drive 4
(51196680-200)

e The SCSI Address (J6) jumper block must have a jumper installed in
position A2 for correct addressing.

e The Option (J2) jumper block must have no jumpersinstalled onit.
Theinternal SCSI bus terminators on the drive must not be enabled.

SCSI bus termination  Theinternal SCSI bus terminators on either drive must not be enabled.
Bus termination is provided at the drive end of the SCSI bus cable by a
bus terminator card.

Continued on next page

12/02 History Module Service 224



9.7.1.3 Single 875 MB Drive Pinning, continued

Nonterminated 875 Figure 9-44 illustrates the jJumper selections for the 875 MB drive,

MB Drive 5 jumper 51196680-200, when configured as a nonterminated Drive 5.
block selections

(51196680-200)

Figure9-44  Nonterminated 875 MB Drive 5 (51196680-200) Jumper Block Selections
(Bottom View)
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9.7.1.3 Single 875 MB Drive Installation, continued

Nonterminated 875
MB Drive 4 jumper
block selections

(51196680-200)
Figure 9-45 Nonterminated 875 MB Drive 4 (51196680-200) Jumper Block Selections

(Bottom View)

Figure 9-45 illustrates the jumper selections for the 875 MB drive,
51196680-200, when configured as a nonterminated Drive 4.
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9.7.1.4 Single 1.8 GB Drive Pinning

Overview

Single 1.8 GB drive
pinning

Drive 5

Drive 4

SCSI bus termination

Redundant single drive configuration is similar in appearance to the
nonredundant dual drive configuration. The differences are in address
pinning, SCSI bus termination, and cabling.

Each drive is housed in a separate Winchester Drive Module. The
configuration of a History Module with redundant single 1.8 gigabyte
drivesisillustrated in Figure 9-31. Thedrives are located in the front
positions on the tray assembly in both drive chassis and must be pinned as
drive 5 (upper drive chassis) and drive 4 (lower drive chassis) as
illustrated in Figures 9-46 and Figure 9-47, respectively. Notethe
positions of the configuration jumpers on the drives. If necessary,
reposition the jumpers.

» The SCSI Address (J6) jumper block must have jumpersinstalled in
positions AQ and A2 for correct addressing.

* The Option Select (J2) jJumper block must not have any jumpers
installed on it.

e The SCSI Address (J6) jumper block must have a jumper installed in
position A2 for correct addressing.

* The Option Select (J2) jJumper block must not have any jumpers
installed on it.

Theinternal SCSI bus terminators on either drive must not be enabled.
Bus termination is provided at the drive end of the SCSI bus cable by a
bus terminator card.

Continued on next page

12/02

History Module Service 227



9.7.1.4 Single 1.8 GB Drive Pinning, continued

Nonterminated 1.8 GB
Drive 5 jumper block
selections

Figure9-46  Nonterminated 1.8 GB Drive 5 Jumper Block Selections (Bottom View)

4 SCSI Bus Address Jumper Block )
(Drive 5)
AO Al A2
Drive
\Bottom

;PWB
PWB FJ TE_DS_ME WP PD _SS TP TP
/ [ X N N N N N N ]

Option Jumper Block N
(Drive 5 Nonterminated)

J

16727-B

Continued on next page
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9.7.1.4 Single 1.8 GB Drive Pinning, continued

Nonterminated 1.8 GB
Drive 4 jumper block
selections

Figure 9-47  Nonterminated 1.8 GB Drive 4 Jumper Block Selections (Bottom View)
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9.7.1.5 Single 210/445/875 MB or 1.8 GB Drive Cabling

Single drive cabling

Ribbon cable red
stripe positioning

Avoid the fan blades

Figure 9-48 illustrates a side view of the cable routing for a redundant
single 210 MB, 445 MB, 875 MB, or 1.8 GB drive configuration. The
single SCSI bus ribbon cable from the SPC 1/O circuit board, that is
located in the card cage at the rear of the electronics module, passes
through a slotted hole in the back of the lower Winchester Drive Module
and routes over the slide-out tray assembly to Drive 4. The cable then
exits the lower Winchester Drive Module and enters the upper Winchester
Drive Module where it connects to Drive 5. It then connects to a bus
terminator resistor card mounted at the top of the upper Winchester Drive
Module chassis. The busterminator resistor card isillustrated in Figure 9-
31.

A top view of the modulesisillustrated in Figure 9-49. The SCSI bus
ribbon cable always connects to a drive with the red stripe on the right side
of the drive as you face the connectors on the drive.

Use specia care to prevent the ribbon cables from interfering with the
rotating fan blades in the fan assembly. The cables must be held in place
on the tray assemblies by cable clamps to avoid the fan blades. The cable
isfolded so it can make a 90° turn up to the drive connector asillustrated
in Figure 9-49.

Continued on next page
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9.7.1.5 Single 210/445/875 MB or 1.8 GB Drive Cabling, continued

Redundant single

drive SCSI bus cable

routing

Figure 9-48 Redundant Single 210/445/875 MB or 1.8 GB Drive SCSI Bus Cable Routing
(Side View)
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Continued on next page
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9.7.1.4 Single 210/445/875 MB or 1.8 GB Drive Cabling, continued

Redundant single
drive SCSI bus cable
installation
Figure 9-49 Redundant Single 210/445/875 MB or 1.8 GB Drive SCSI

Bus Cable Installation (Top View)
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Drive 5

1

I/O Card Cage
(Electronic Chassis)

Red Line

Winchester Disk
Drive 4

Top View of Lower Drive Chassis

11851

12/02 History Module Service 232




Section 10 — WDA Type History Module Assembly

10.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

10.1 Overview 257
10.2 History Module Assembly 259
10.2.1 General Assembly 259
10.2.2 Fan Assembly Replacement 260
10.2.3 Power Supply Replacement 260
10.2.4 Circuit Board Replacement 261
10.2.5 Cabling Replacement 270
10.2.6 Winchester Disk Assembly Replacement 271
10.3 Winchester Disk Assembly Reassembly 272
104 Winchester Drive Tray Assembly 273
104.1 General Information 273
10.4.2 Winchester Disk Drive Replacement 275
Purpose This section describes the assembly of the WDA History Module with
major components that includes the circuit boards, Winchester Disk
Assembly, Winchester disk drive(s), power supply, fan assembly, and the
module cabling.
Reference Refer to the Five/Ten-Sot Module Service manual for assembly
procedures where applicable. In particular, the installation of the K2LCN
or K4LCN circuit board and its associated /O circuit board, the LCN /O
(CLCN A/B), isdetailed in the Five/Ten-Sot Module Service manual. All
the other circuit boards used in the WDA History Module, other than the
Smart Peripheral Controller (SPC) circuit board, are unique to the WDA
History Module.
Continued on next page
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10.1 Overview, continued

History Module
description

[ cauTion]

The Winchester Disk Assembly that occupies the upper two card slot
locations in the module chassis can contain two Winchester Drive Trays.
Thetrays are physically and electrically identical except for the number of
drives the tray contains. Depending on the History Module configuration,
one or two Winchester disk drives are mounted on the tray. See Section 2
for adescription of the allowable drive configurations.

A nonredundant History Module will have single or dual drives mounted
on theright-hand tray. The left-hand tray will be absent.

A redundant History Module will have single or dual drives mounted on
both the right-hand and left-hand trays. The number of drives and their
orientation must be the same on each tray. A tray can beinstalled in the
Winchester Disk Assembly while power is applied to the History Module
(the power supply’s ON/OFF switch isin the ON position). However, the
tray’ s ON/OFF switch must be in the OFF position when installing the tray.

CAUTION—AIlways follow proper ESD (Electrostatic Discharge)
procedures when handling circuit boards and other electronic components.
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10.2

History Module Assembly

10.2.1 General Assembly

Purpose

Figure 10-1

This subsection contains instructions for the assembly of the WDA
History Module. Use those subsections necessary to reassemble the
module with parts you removed by following instructions in Section 4.
When specific configuration or cabling instructions for a given part or
assembly are required, notes or special instructionsin the text will assist
you, or reference you, to the subsection where those instructions can be
found.

The item numbers used in this section are keyed to ballooned numbersin
Figure 10-1. These item numbers are also used in Section 6, WDA Type
History Module Disassembly. Figures 3-1 and 3-2 is other views of a
typical History Module assembly. The CE Compliant version is slightly
different in appearance.

WDA History Module Exploded View

[ cauTioN]

CAUTION—When assembling the History Module, power must be
removed from the module, either by disconnecting the modul€e’ s power
cord or by placing the power supply’ s ON/OFF switch in the OFF position,
whichever is applicable.

The exception isthe installation of a Winchester Drive Tray. Thetray can
be installed while power is applied to the module, but the tray’ s ON/OFF
switch must be in the OFF position when installing the tray. However, the
tray’ s ON/OFF switch must be placed in the ON position immediately after
installing the tray.
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10.2.2 Fan Assembly Replacement

Assembly procedure  Slide the fan assembly (3) into the chassis, being careful that the connector
at the rear of the assembly mates properly. Secure the fan assembly with
the two fasteners.

10.2.3 Power Supply Replacement

Assembly procedure  Be sure the power supply’s ON/OFF switch isin the OFF position. Slide
the power supply (2) into the module until it begins to mate with its
backpanel connectors. Then press on the extractor levers located on each
side of the assembly until the power supply is fully mated with the
backpanel connectors.

12/02 History Module Service 236



10.2.4 Circuit Board Replacement

[ cauTioN]

Correct circuit board
pinning

Smart Peripheral
Controller (SPC)
circuit board

CAUTION—AII circuit boards used in the History Module contain
electrostatically sensitive devices. Use a personnel grounding strap and
grounded work surfaces/equipment. Store and transport the partsonly in
electrostatically safe containers.

When replacing an SPC circuit board that was removed from the History
Module, be sure the address pinning (TS1) on the replacement board
matches the removed board. Do not attempt to duplicate the revision
pinning (TS2).

Verify the selection of the pinning jumpers on the TS1 module on the
Smart Peripheral Controller (SPC) circuit board (13) asillustrated in
Figure 10-2. The revision pinning on the TS2 module has been
determined in the factory and must not be changed in the field.

Inspect the Smart Peripheral Controller circuit board for the proper
firmware revision. It must berevision “G,” or alater revision. Thetwo
firmware EPROMSs are |ocated approximately at coordinates 18F and 18G
asillustrated in Figure 10-2.

If replacement is required, note the orientation and location of the
EPROMs

0928-101 and 0928-102 before removal. Be sure to wear an ESD
wriststrap that is properly grounded. Remove the EPROMs and replace
them. Change the firmware revision on the circuit board.

Slide the SPC circuit board (13), asillustrated in Figure 10-1, into slot 3 of
the module chassis until it is fully mated with the backpanel connectors.

Continued on next page
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10.2.4 Circuit Board Replacement, continued

SPC circuit board
SCSI bus address
pinning

Figure 10-2  SCSI Bus Address Pinning on SPC Circuit Board
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RPNW™OIO N

Configure TS1 as follows:

0928-101

0928-102

PINS
9-8
—
ISXO) 10-7
—
?é 5 11-6
S 12-5
© 13-4
14-3
S 15-2
al 0] 16-1
R @
Eg o

Board Revision Socket
DO NOT CHANGE

DESCRIPTION

Always Shorted

Always Shorted

Always Shorted

Always Shorted

Short = WREN Il or WDA History Module *
Open **

Open **

Open **

* = Setting for this application
** = SCSI Address 7 for this application

SPC

ASSY N0.51401052-100

12554

el ||

SPC Il (SPC2) I/O
circuit board

The SPC 1l (SPC2) 1/0 circuit board (8) is associated with the SPC circuit

board and isinstalled in slot 2 of the rear card cage asillustrated in
Figure 10-1. Slidethe SPCII 1/O circuit board into the slot until fully
mated with the backpanel connectors.

There are no pinning requirements on the board.

Continued on next page
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10.2.4 Circuit Board Replacement, continued

LCN address
configuration

K2LCN circuit board
LCN node address
selection

The LCN node address can be selected on either the K2LCN (K4LCN)
circuit board or the LCN 1/0 (CLCN A/B) board. Configuring the LCN
node address on the K2LCN (K4LCN) circuit board is preferred for
consistency, but selecting the address on either circuit board is acceptable.
However, all the jumpers on the circuit board that is not being used for
address selection must be removed, or if the board uses configuration
switches as a substitute for the jumpers, the switches must be placed in
their zero (0) position.

The early production and current production K2LCN circuit boards (11),
asillustrated in Figures 10-3 and 10-4, have an LCN node address pinning
module at coordinate 9C and 7A, respectively. Pinthe K2LCN board for
the appropriate LCN node address. All jumpers on the LCN 1/O circuit
board must be removed if the LCN addressis selected on the K2LCN
circuit board. If aCLCN A/B is present, its configuration switches must
bein their zero (0) position.

The early production and current production K4LCN circuit boards (11),
asillustrated in Figures 10-5 and 10-6, have an LCN node address pinning
module, TS2, at locations 21E and 7A, respectively. Pin the KALCN
board for the appropriate LCN node address. All jumperson the LCN /O
circuit board must be removed if the LCN addressis selected on the
K4LCN circuit board. If aCLCN A/B board is present, its configuration
switches must be in their zero (0) position.

Asillustrated in Figure 10-1, slide the K2LCN or K4LCN circuit board
(11) into dlot 1 until it isfully mated with the backpanel connectors after
selecting the appropriate LCN node address.

Continued on next page
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10.2.4 Circuit Board Replacement, continued

K2LCN Figure 10-3 illustrates LCN node address selection on the K2LCN board,
(51401551-x00) LCN  asgamply 51401551-x00. The pinning block, TS2, is located at coordinate

address selection

an odd number.

Figure 10-3 K2LCN Board (51401551-x00) LCN Node Address Selection

9C on the board. The absence of ajumper isabinary “1.” Parity must be

H L —
NOTE: This text is not on the board.
Binary
Weight
Parit o
arity |® (¢)) 152
64 |© Bl ©
2|0 ol » -
16 (O (o]
8 (@ o~
4 (O o~
2 (@ o -
9D
110 Q| °
/\
Jumper Removed = "1"
9F
9H

ro ¢

K2LCN
DEM‘\,

9467

Continued on next page
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10.2.4 Circuit Board Replacement, continued

K2LCN Figure 10-4 illustrates LCN node address selection on the K2LCN board,
(51402615-x00) LCN  asgamply 51402615-x00. The pinning block, TS1, islocated at

address selection

Parity must be an odd number.

Figure 10-4 K2LCN Board (51402615-x00) LCN Node Address Selection

coordinate 7A on the board. The absence of ajumper isabinary “1.”

Jumper Removed = "1"

The overall number of jumpers
removed, including the parity
jumper, must be an odd number.

8H

This example indicates node
address 03.

L 1L
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10.2.4 Circuit Board Replacement, continued

K4LCN Figure 10-5 illustrates LCN node address selection on the KALCN board,
(51401946-100) LCN  assampbly 51401946-100. The pinning block, TS2, is located at coordinate

address selection

an odd number.

21E on the board. The absence of ajumper isabinary “1.” Parity must be

Figure 10-5 KA4LCN Board (51401946-100) LCN Node Address Selection

LCN Address NOT ON BOARD
Pinning
PARITY
64
32
16
BINARY 8
WEIGHT
4
2
1

This Sample is 43:

(o) op
o]
w)
o) @mﬁ
q-D
o o)~ 2
~ 3
e o~ ~
(o] Qlo
1 0 —

Jumper Out =1
Jumper Iin=0

The overall number of
jumpers out, including the
parity jumper, must be an
odd number.

Note that addresses 0-127
could be set, but software
will allow only node
addresses 1-64.

The 1 and O refer to DIP
switch positions when a
switch assembly is installed

in place of the jumper block.
51081

Continued on next page
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10.2.4 Circuit Board Replacement, continued

K4LCN Figure 10-6 illustrates LCN node address selection on the KALCN board,
(51402755-100) LCN  asgamply 51402755-100. The pinning block, TS, is located at

address selection

Parity must be an odd number.

Figure10-6 K4LCN Board (51402755-100) LCN Node Address Selection

coordinate 7A on the board. The absence of ajumper isabinary “1.”

Jumper Removed = "1"

The overall number of jumpers
removed, including the parity
jumper, must be an odd number.

8H

This example indicates node
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10.2.4 Circuit Board Replacement, continued

LCN I/O board LCN The LCN 1/0 and CLCN A/B circuit boards (7) are associated with the
node address K2LCN and K4LCN circuit boards and areinstalled in slot 1 of the rear

selection

card cage asillustrated in Figure 10-1. The LCN 1/O circuit board must be

revision T or higher and must be configured for the appropriate LCN node
address asillustrated in Figure 8-7. All jumpers on the K2LCN or
K4LCN circuit board must be removed if the LCN addressis selected on

the LCN 1/O circuit board.

Slide the board into the slot until it is fully mated with the backpanel
connectors after configuring the board for the appropriate LCN node

address.

Figure 10-7 LCN I/O Board LCN Node Address Selection

LCN I/O BOARD
FROM REAR SLOT 2

51107403-100

LCN ADDRQ

Binary

Weight
P - - Parity
6 — 64
5 —— 32
4 —_— 16
3 — 8
2| —/// 4
1 _ 2
0 -_ 1

/)

Jumper Removed ="1"

Overall number of jumpers
omitted, including the
parity jumper, must be an
odd number. This example
indicates node address

03.

NOTE: The software will allow only node addresses 1-64 at this time.

2923

Continued on next page
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10.2.4 Circuit Board Replacement, continued

CLCN A/B board LCN

node address
selection

The CLCN A/B board is the CE Compliant version of the LCN 1/0O board.

Figure 10-8 illustrates LCN node address selection on the CLCN A/B
board. Thefigureillustrates an LCN node address of seven (7). Placing a
switch in the zero (0) positionisabinary “1.” Parity must be an odd
number.

Slide the board into the slot until it is fully mated with the backpanel
connectors after configuring the board for the appropriate LCN node
address.

Figure10-8 CLCN A/B Board LCN Node Address Selection

'c: ASSY NoR. 5335072-100 l_‘/ [D:rc FG)
: I | s
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I | 2
\ il
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) |:| J1 32|:| ) 1 0 Len
LCN A [d Ib] LCN B [ ) Address
o SIAN

16749
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10.2.4 Circuit Board Replacement, continued

WDI I/O circuit board

The WDI 1/O circuit board (9) is associated with the Winchester Drive
Interface (WDI) circuit board located in the Winchester Disk Assembly (4)
andisinstalled in dot 5 of the rear card cage asillustrated in Figure 10-1.

There are no pinning requirements on the circuit board.

Slide the board into the slot until it is fully mated with the backpanel
connectors.

10.2.5 Cabling Replacement

Overview

Winchester drive
interface

Local Control Network
interface

The History Module requires the connection of two external cable setsto
serviceitstwo interfaces. The interfaces are described below.

An interface between the SPCII (SPC2) 1/0O circuit board (8), located in
slot 2 of the History Modul€' s rear card cage, and the WDI 1/O circuit
board (9), located in ot 5 of the rear card cage, is provided by two 50-pin
ribbon cables (10). Theinterfaceisthe SCSI bus interface between the
SPC circuit board (12) and any Winchester disk drives mounted on the
Winchester Drive Trays (5 and 6) in the Winchester Disk Assembly.

The sets of ribbon cable connectors are keyed and friction-mate with
connectors on the SPCII (SPC2) 1/0 and WDI 1/O circuit boards as
illustrated in Figure 10-1. Do not grasp the ribbon cable when making the
connection. Grasp only the ribbon cable connectors.

Two coaxial trunk cables, A and B, provide the interface to the Local
Control Network (LCN). Thetrunk cables are color coded, with cable A
coded yellow, and cable B coded green. The connectionsto the LCN
(CLCN A/B) /O circuit board (7), located in slot 1 of the modul€’ s rear
card cage, are made with tee connectors.

Connect the LCN trunk cables, noting the identification labels and color
codes on the cables. Match the cablesto the proper connector on the LCN
I/O circuit board. Do not cross-connect the cable connections.
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10.2.6 Winchester Disk Assembly Replacement

WDA replacement

Asillustrated in Figure 10-1, the Winchester Disk Assembly (4) occupies
dots4 and 5 in the History Module chassis. Figure 10-9 isanillustration
of the assembly. The Winchester Disk Assembly connectors mate with
the backpanel connectorsin the slot 5 position, but is guided into position
by the circuit board guide rails for the slot 4 position. Grasping the metal
partition dividing the tray compartments, with the tray(s) disengaged or
removed, is a convenient way of inserting the assembly into its backpanel
connectors.

The friction of the backpanel connectors tends to hold the assembly in
place. However, two fasteners, located toward the front of each side of the
assembly, secureit in place. The fan assembly must be removed to have
access for the right-hand side fastener.

Figure 10-9 Winchester Disk Assembly
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10.3  Winchester Disk Assembly Reassembly

Description

Tray removal and
replacement

WDI circuit board

Tray installation

Asillustrated in the exploded view of the Winchester Disk Assembly,
Figure 10-10, the assembly is composed of a chassis (1), a Winchester
Drive Interface (WDI) circuit board (2), and one or two Winchester Drive
Trays, right-hand (3) and left-hand (4), that reside in the chassis. Thetrays
are physically interchangeable assemblies, but must be properly configured
for their application in the History Module. Refer to subsection 10.4.

Figure 10-10Winchester Disk Assembly Exploded View

Each tray (3 or 4) is held in place by an extractor lever and by the friction
of the tray’ s mating connectors. Thetray isremoved from the assembly
by pulling outward on the tray’ s extractor lever and sliding the tray out of
the chassis.

The Winchester Drive Interface (WDI ) circuit board (2) isinstalled with
five phillips-head screws at the corners and forward center of the board
that are accessible through holes at the top of the assembly chassis. A
1.27-mm (.050-inch) spacer (washer) must be used between the circuit
board and the metal chassis at each screw location. It isvery important
that the spacers are used in mounting the board, because without the
spacers the board will not properly mate with the backpanel connectors.

Sinceit isvery difficult to install the WDI circuit board using spacers, it is
recommended that the circuit board not be replaced in the field. Instead,
the Winchester Disk Assembly should be replaced if it is suspected that
the circuit board has failed.

A Winchester Drive Tray (3 or 4) isinstalled in the assembly by gently
diding it into its compartment until it begins to mate with the WDI board.
Then firmly apply pressure to the front of the tray until the extractor lever
assumes arelaxed position that is paralléd to the tray’ s front panel.
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10.4  Winchester Drive Tray Assembly

10.4.1 General Information

Introduction The item numbers identified in parentheses ( ) in this subsection are
represented by the ballooned numbersin Figures 10-11 and 10-12, which
are exploded views of the Winchester Drive Tray.

Figure 10-11Single-Drive Winchester Drive Tray Exploded View

Figure 10-12Dual-Drive Winchester Drive Tray Exploded View

6768

Continued on next page
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10.4.1 General Information, continued

Description

Disk drive SCSI bus
termination

A Winchester Drive Tray consists of the following components:

One or two Winchester disk drives (1 or 2). A single-drive tray
contains one drive and a dual-drive tray contains two drives.

A printed flex-circuit (3) interconnects the drive(s) with the tray
connector (4) that interfaces to the WDI circuit board in the Winchester
Disk Assembly. The printed flex-circuit provides the SCSI bus
interface to the drive(s).

A connector hold-back bracket (5) that prevents damage to the printed
flex-circuit when only the front drive is mounted on the tray. The
connector hold-back bracket isinstalled to rigidly hold the unused
connector in place. It isheld in place by two Phillips-head screws
using holes intended for mounting the rear drive. The connector
attaches to the bracket with two screws.

A power ON/OFF switch (6) to control power from the power supply to
the drive(s) and SCSI bus terminators on the WDI circuit board in the
Winchester Disk Assembly. When power is removed from the tray,
SCSI bus terminators are activated on the WDI circuit board in
anticipation of the loss of the bus terminatorsinstalled on a
Winchester disk drivein the tray that is about to be removed.
Terminators are installed on the drive that is mounted at the front of

tray.

A tray power connector (7) that interfaces to the WDI circuit board in
the Winchester Disk Assembly and provides +5 Vdc, +12 Vdc, and
ground return to the drive(s) from the power supply.

An extractor lever (8) used to both lock the tray in placein the
Winchester Disk Assembly and assist in extracting the tray when it isin
place.

When a Winchester Drive Tray has asingle drive, the drive is mounted at
the front of the tray. If the driveisa 210 megabyte or 445 megabyte drive,
three SCSI bus termination modules must be installed on the drive. If the
drive is a 875 megabyte or 1.8 gigabyte drive, the internal SCSI bus
terminators on the drive must be enabled by jumper block pinning. A tray
containing dual drives has drives mounted at both the front and rear of the
tray. Only the front drive must terminate the SCSI bus. Refer to
subsection 10.4.2 for the pinning and termination information for an
individual drive.
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10.4.2 Winchester Disk Drive Replacement

Introduction

210 megabyte drive
jumper blocks

When replacing a Winchester disk drive, it isimportant that you duplicate
all jumper block pinning on the drive. Of particular interest isthe SCS|
bus address (device) and SCSI bus terminator pinning. The replacement
drive must be pinned identically.

If the drive is a 210 megabyte or 445 megabyte drive, notice also whether
or not SCSI bus termination modules are installed at the bottom of the
drive. A 210 MB or 445 MB drive mounted at the front of the tray must
have three bus termination modulesinstalled. A drive mounted at the rear
of the tray must not have termination modulesinstalled.

The drive has a self-locking protective mechanism that is activated when
power isremoved from the drive. However, the drive must be handled
with care.

Figure 10-13 isan illustration of the 210 megabyte Winchester hard-disk
drive, showing the locations of the various jumper blocks. All of the
jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive’' s mounting location on artray.

The Options and Parity/Remote Start jumper blocks have fixed jumper
positions for al drive mounting positions. Three of the jumper blocks
must be altered, if necessary, to accommodate the mounting location of
the drive on either aright-hand or left-hand tray, front or rear position.
These are the Active/Passive Termination, Terminator Power, and SCSI
Drive Address jumper blocks.

Table 10-1 and Figure 10-13 illustrate the proper positioning of the
jumpers on each jumper block for the drive’ s mounting position.

Table 10-1 210 Megabyte Drive SCSI Device Address Selection

Device Tray SCSI Device Address Jumper Position
Location
Left-Hand Rear 2 3to4
Right-Hand Rear 3 3to4,and5t0 6
Left-Hand Front 4 lto2
Right-Hand Front 5* lto2and5to 6

* Replacement drives are shipped from the factory pinned for a SCSI device address of

5.

Continued on next page
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10.4.2 Winchester Disk Drive Replacement, continued

210 megabyte drive The locations of the jumper blocks on the drive areillustrated in
J (l;?aFt)iGOrnbsIOCk Figure 10-13. Only the Active/Passive Termination, Terminator Power,

and SCSI Drive Address jumper blocks should be altered. SCSI drive
addresses of 2, 3, 4, and 5 are the only valid addresses.

Figure 10-13 210 Megabyte Drive Jumper Block Selections (Bottom View)
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10.4.2 Winchester Disk Drive Replacement, continued

210 megabyte drive
SCSI bus termination
resistor modules

Three resistor SCSI bus termination modules must be installed at the
bottom of any Winchester disk drive that is mounted at the front position
of the Winchester Drive Tray. A drive mounted at the rear position on a
tray never has termination modulesinstalled. The location and orientation
of the termination modulesisillustrated in Figure 10-14. Be sure that the
module orientation is correct. The dot on the module that identifies pin 1
and/or the part number must be visible. It is possibleto reverse the
orientation of the modules.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Drive Assembly provide the bus termination.

Figure 10-14Bottom View of 210 MB Drive with SCSI Bus Terminators

Pin 1 Dot

Square Pad on PWB
Indicates Pin 1

6762

Continued on next page
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10.4.2 Winchester Disk Drive Replacement, continued

445 megabyte drive
jumper blocks

Figure 10-15 isan illustration of the 445 megabyte Winchester hard-disk
drive, showing the locations of the various jumper blocks. All of the
jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive’ s mounting location on atray.

The Options jumper block is not used for al drive mounting positions.
There should be no jumpersinstalled on the jumper block. Two jumper
blocks must be altered, if necessary, to accommodate the mounting
location of the drive on either aright-hand or |eft-hand tray, front or rear
position. These are the Active/Passive Termination and SCSI Drive
Address jumper blocks.

Table 10-2 and Figure 10-15 illustrate the proper positioning of the
jumpers on each jumper block for the drive’ s mounting position.

Table 10-2 445 Megabyte Drive SCSI Device Address Selection

Device Tray SCSI Device Address Jumper Position
Location
Left-Hand Rear 2 2
Right-Hand Rear 3 land?2
Left-Hand Front 4 3
Right-Hand Front 5* land3

* Replacement drives are shipped from the factory pinned for a SCSI device address of

5.

Continued on next page
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10.4.2 Winc

445 megabyte drive
jumper block
locations

Figure 10-15 445

hester Disk Drive Replacement, continued

The locations of the jumper blocks on the drive are illustrated in
Figure 8-15. Only the Active/Passive Termination and SCSI Drive
Address jumper blocks should be altered. SCSI drive addresses of 2, 3, 4,

and 5 are the only valid addresses.
Megabyte Drive Jumper Block Selections (Bottom View)
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10.4.2 Winchester Disk Drive Replacement, continued

445 megabyte drive
SCSI bus termination
resistor modules

Three SCSI bus termination modules must be installed at the bottom of
any Winchester disk drive that is mounted at the front position of the
Winchester Drive Tray. A drive mounted at the rear position on atray
never has termination resistor modulesinstalled. The location and
orientation of the modulesisillustrated in Figure 10-16. Be sure that the
module orientation is correct. The dot on the module that identifies pin 1
and/or the part number must be visible. It is possibleto reverse the
orientation of the modules.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Dive Assembly provide the bus termination.

Figure 10-16Bottom View of 445 MB Drive with SCSI Bus Terminators

Pin 1 Dot or
Part Number on
Top

12492

12/02

History Module Service 256



10.4.2 Winchester Disk Drive Replacement, continued

[| ATTENTION

875 MB drive jumper
blocks (51196680-100)

ATTENTION—Y our History Module will contain one of two types of
875 megabyte drives. They are easily identified by their appearance and
the Honeywell part number (51196680-100 or 51196680-200) on the
drive. Be sure that you use the pinning procedure that matches the drive.

Figure 10-17 isan illustration of the 875 megabyte Winchester drive,
51196680-100, showing the locations of the three jumper blocks. The
jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive’ s mounting location on atray.

The SCSI Address/Remote (J6) jumper block isnot used in any drive
mounting positions. There should be no jumpers installed on the jumper
block. Two jumper blocks must be atered, if necessary, to accommodate
the mounting location of the drive on either aright-hand or left-hand tray,
front or rear position. These are the Option Select (J2) and SCSI Address
(J5) jumper blocks.

Table 10-3 and Figure 10-17 illustrate the proper positioning of the
jumpers on each jumper block for the drive’ s mounting position.

Table 10-3 875 MB Drive (51196680-100) SCSI Bus Address Selection

Device Tray SCSI Device Address Jumper Position
Location
Left-Hand Rear 2 2
Right-Hand Rear 3 land?2
Left-Hand Front 4 3
Right-Hand Front 5* land3

* Replacement drives are shipped from the factory pinned for a SCSI device address of
5.

Continued on next page
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10.4.2 Winchester Disk Drive Removal, continued

875 megabyte drive
jumper block
locations
(51196680-100)

The locations of the jumper blocks on the drive are illustrated in
Figure 8-17. Only the Options Select (J2) and SCSI Address (J5) jumper

only valid addresses.

blocks should be altered. SCSI drive addresses of 2, 3, 4, and 5 are the

Figure 10-17 875 Megabyte Drive (51196680-100) Jumper Block Selections (Bottom View)
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10.4.2 Winchester Disk Drive Removal, continued

875 megabyte drive
(51196680-100)
SCSI bus termination

Unlike the 210 and 445 megabyte drives, the 875 megabyte drive,
51196680-100, does not accommodate external SCSI bus termination
modules on the bottom of the drive. Bus terminators are permanently
located on the drive’s PWB and activated by jumpers on the Option Select
(J2) jumper block asillustrated in Figure 10-17.

The SCSI bus terminators must be enabled on any drive that is mounted in
the front position of the Winchester Drive Tray. A drive mounted in the
rear position on atray must never have its bus terminators enabled.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Dive Assembly provide the bus termination.
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10.4.2 Winchester Disk Drive Removal, continued

875 MB drive Figure 10-18 isan illustration of the 875 megabyte Winchester drive,
(51196680-200) jumper  51196680-200, showing the locations of the two jumper blocks. The

blocks

jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive’ s mounting location on atray.

The two jumper blocks must be atered, if necessary, to accommodate the
mounting location of the drive on either aright-hand or left-hand tray,
front or rear position. These are the Option (J2) and SCSI Bus Address

(J6) jumper blocks.

Table 10-4 and Figure 10-18 and illustrate the proper positioning of the
jumpers on each jumper block for the drive’ s mounting position.

Table 10-4 875 MB Drive (51196680-200) SCSI Bus Address Selection

Drive Tray Location SCSI Bus Address Jumper Position
Left-Hand Rear 2 Al
Right-Hand Rear 3 A0 and Al
Left-Hand Front 4 A2
Right-Hand Front 5* AO and A2

* Replacement drives are shipped from the factory pinned for a SCSI device address of

5.

Continued on next page
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10.4.2 Winchester Disk Drive Removal, continued

875 megabyte drive
(51196680-200) jumper
block locations

The locations of the jumper blocks on the drive are illustrated in
Figure 8-18. The Options (J2) and SCSI Address (J5) jumper blocks

the only valid addresses.
Figure 10-18 875 Megabyte Drive (51196680-200) Jumper Block Selections (Bottom View)

should be altered if necessary. SCSI drive addresses of 2, 3, 4, and 5 are

-
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Continued on next page
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10.4.2 Winchester Disk Drive Removal, continued

875 megabyte drive Unlike the 210 and 445 megabyte drives, the 875 megabyte drive,
(S'f’éé?g%o'zoo? _ 51196680-200, does not accommodate external SCSI bus termination
us termination  adules on the bottom of the drive. Bus terminators are permanently
located on the drive’'s PWB and activated by jumpers on the Option (J2)
jumper block asillustrated in Figure 10-18.

The SCSI bus terminators must be enabled on any drive that is mounted in
the front position of the Winchester Drive Tray. A drive mounted in the
rear position on atray must never have its bus terminators enabled.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Dive Assembly provide the bus termination.

1.8 gigabyte drive Figure 10-19 is an illustration of the 1.8 gigabyte Winchester hard-disk

jumper blocks drive, showing the locations of the various jumper blocks. All of the
jumper blocks should be checked for proper positioning of the jumpers,
based upon the drive’ s mounting location on atray.

Two jumper blocks must be altered, if necessary, to accommodate the
mounting location of the drive on either aright-hand or left-hand tray,
front or rear position. These are the Option Select (J2) and SCSI Address
(J6) jumper blocks.

Table 10-5 and Figure 10-19 illustrate the proper positioning of the
jumpers on both jumper blocks (J2 and J6) for the drive’ s mounting
position.

Table 10-5 1.8 Gigabyte Drive SCSI Device Address Selection

Device Tray SCSI Device Address Jumper Position
Location
Left-Hand Rear 2 2
Right-Hand Rear 3 land?2
Left-Hand Front 4 3
Right-Hand Front 5* land3

* Replacement drives are shipped from the factory pinned for a SCSI device address of
5.

Continued on next page
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10.4.2 Winchester Disk Drive Replacement, continued

1.8 gigabyte drive
jumper block
locations

The locations of the jumper blocks on the drive are illustrated in
Figure 10-19. The Options Select (J2) and SCSI Address (J6) jumper

Figure 10-19 1.8 Gigabyte Drive Jumper Block Selections (Bottom View)

blocks should be altered as appropriate. SCSI drive addresses of 2, 3, 4,
and 5 are the only valid addresses.
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Continued on next page
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10.4.2 Winchester Disk Drive Replacement, continued

1.8 gigabyte drive
SCSI bus termination

Winchester disk drive
installation

Unlike the 210 MB and 445 megabyte drives, the 1.8 gigabyte drive does
not accommodate external SCSI bus termination modules on the bottom of
the drive. Busterminators are permanently located on the drive’'s PWB
and activated by jumpers on the Option Select (J2) jumper block as
illustrated in Figure 10-19.

The SCSI bus terminators must be enabled on any drive that is mounted in
the front position of the Winchester Drive Tray. A drive mounted in the
rear position on atray must never have its bus terminators enabled.

The modules provide end termination for the SCSI bus when the
Winchester Drive Tray is present. With the tray removed, resistor
terminators on the Winchester Drive Interface (WDI) circuit board in the
Winchester Dive Assembly provide the bus termination.

Before mounting the drive, be sure that it is pinned correctly and has bus
termination modulesinstalled if the drive will be mounted at the front
position on thetray. The SCSI bus address and SCSI bus termination
module information was discussed previoudly in this subsection.

Place the tray in an upright position. Grasp the printed flex-circuit
connector and move the drive to the connector. Do not grasp the printed
flex-circuit itself. Connect the power cable connector to its mating
connector on the drive. Both connectors are held in place by the mated
connection friction. There are no connector retainers.

Hold the drive you are installing in place with your hand and invert the
tray, so that the tray is resting on the drive. Reposition the tray carefully,
so that the desired set of drive mounting holes (front or rear) align with the
four tapped holes at the bottom of the drive asillustrated in Figure 10-20
for the 210 megabyte drive. Figure 10-21 illustrates the 445 MB, 875 MB,
and

1.8 GB drives. They are similar in appearance. If the tray does not have
another drive already mounted on it, you will have to support one end of
the tray while you tighten the screws. Install only the three Phillips-head
screws as illustrated in Figure 10-19 or 10-20. Only three screws are used
to accommodate any warpage in the tray’ s construction affecting the drive.

Continued on next page
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10.4.2 Winchester Disk Drive Replacement, continued

210 MB drive
mounting

Figure 10-20210 Megabyte Drive Mounting

445/875 MB and
1.8 GB drive
mounting

Figure 10-21445/875 Megabyte and 1.8 Gigabyte Drive Mounting

Rear Side of Drive
(Connector Side)

6 - 32 1/4 Inch Screws

12491
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Section 11 — Dual Logical WDA History Module Assembly

11.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

111 Overview 291
11.2 History Module Assembly 293
11.2.1 General Assembly 293
11.2.2 Fan Assembly Replacement 294
11.2.3 Power Supply Replacement 294
11.2.4 Circuit Board Replacement 295
11.2.5 Cabling Replacement 304
11.2.6 Winchester Disk Assembly Replacement 305
11.3 Winchester Disk Assembly Reassembly 306
114 Winchester Drive Tray Assembly 307
11.4.1 General Information 307
11.4.2 Winchester Disk Drive Replacement 309
Purpose This section describes the assembly of the WDA History Module with
major components that includes the circuit boards, Winchester Disk
Assembly, Winchester disk drive(s), power supply, fan assembly, and the
module cabling.
Reference Refer to the Five/Ten-Sot Module Service manual for assembly
procedures where applicable. In particular, the installation of the K2LCN
or K4LCN circuit board and its associated 1/0 circuit board, the LCN 1/O
(CLCN A/B), isdetailed in the Five/Ten-Sot Module Service manual. All
the other circuit boards used in the WDA History Module, other than the
Smart Peripheral Controller (SPC) circuit board, are unique to the WDA
History Module.
Continued on next page
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11.1 Overview, continued

History Module
description

[ cauTion]

The Winchester Disk Assembly that occupies the upper two card slot
locations in the module chassis can contain two Winchester Drive Trays.
Thetrays are physically and electrically identical except for the number of
drives the tray contains. Depending on the History Module configuration,
one or two Winchester disk drives are mounted on the tray. See Section 2
for adescription of the allowable drive configurations.

A nonredundant History Module will have a single drive mounted on the
right-hand tray. The left-hand tray will be absent.

A redundant History Module will have a single drive mounted on both the
right-hand and left-hand trays. The number of drives and their orientation
must be the same on each tray. A tray can beinstalled in the Winchester
Disk Assembly while power is applied to the History Module (the power
supply’ s ON/OFF switch isin the ON position). However, thetray’'s
ON/OFF switch must be in the OFF position when installing the tray.

CAUTION—AIlways follow proper ESD (Electrostatic Discharge)
procedures when handling circuit boards and other electronic components.
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11.2

History Module Assembly

11.2.1 General Assembly

Purpose

Figure 11-1

This subsection contains instructions for the assembly of the WDA
History Module. Use those subsections necessary to reassemble the
module with parts you removed by following instructions in Section 4.
When specific configuration or cabling instructions for a given part or
assembly are required, notes or special instructionsin the text will assist
you, or reference you, to the subsection where those instructions can be
found.

The item numbers used in this section are keyed to ballooned numbersin
Figure 11-1. These item numbers are also used in Section 6, WDA Type
History Module Disassembly. Figures 3-1 and 3-2 are other views of
typical History Module assemblies. The CE Compliant versionisslightly
different in appearance.

WDA History Module Exploded View

6761

[ cauTioN]

CAUTION—When assembling the History Module, power must be
removed from the module, either by disconnecting the modul€e' s power
cord or by placing the power supply’ s ON/OFF switch in the OFF position,
whichever is applicable.

The exception isthe installation of a Winchester Drive Tray. Thetray can
be installed while power is applied to the module, but the tray’s ON/OFF
switch must be in the OFF position when installing the tray. However, the
tray’ s ON/OFF switch must be placed in the ON position immediately after
installing the tray.
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11.2.2 Fan Assembly Replacement

Assembly procedure  Slide the fan assembly (3) into the chassis, being careful that the connector
at the rear of the assembly mates properly. Secure the fan assembly with
the two fasteners.

11.2.3 Power Supply Replacement

Assembly procedure  Be sure the power supply’s ON/OFF switch isin the OFF position. Slide
the power supply (2) into the module until it begins to mate with its
backpanel connectors. Then press on the extractor levers located on each
side of the assembly until the power supply is fully mated with the
backpanel connectors.
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11.2.4 Circuit Board Replacement

[ cauTioN]

Correct circuit board
pinning

Smart Peripheral
Controller (SPC)
circuit board

CAUTION—AII circuit boards used in the History Module contain
electrostatically sensitive devices. Use a personnel grounding strap and
grounded work surfaces/equipment. Store and transport the partsonly in
electrostatically safe containers.

When replacing an SPC circuit board that was removed from the History
Module, be sure the address pinning (TS1) on the replacement board
matches the removed board. Do not attempt to duplicate the revision
pinning (TS2).

Verify the selection of the pinning jumpers on the TS1 module on the
Smart Peripheral Controller (SPC) circuit board (12) asillustrated in
Figure 11-2. The revision pinning on the TS2 module has been
determined in the factory and must not be changed in the field.

Inspect the Smart Peripheral Controller circuit board for the proper
firmware revision. It must berevision “G,” or alater revision. Thetwo
firmware EPROMSs are |ocated approximately at coordinates 18F and 18G
asillustrated in Figure 11-2.

If replacement is required, note the orientation and location of the
EPROMs

0928-101 and 0928-102 before removal. Be sure to wear an ESD
wriststrap that is properly grounded. Remove the EPROMs and replace
them. Change the firmware revision on the circuit board.

Slide the SPC circuit board (12), asillustrated in Figure 11-1, into slot 3 of
the module chassis until it is fully mated with the backpanel connectors.

Continued on next page
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11.2.4 Circuit Board Replacement, continued

SPC circuit board
SCSI bus address
pinning

Figure 11-2  SCSI Bus Address Pinning on SPC Circuit Board

LU L

PNWSOIO N

Configure TS1 as follows:

0928-101

0928-102

PINS
9-8
—
ISXO) 10-7
—
?é 5 11-6
S 12-5
© 13-4
14-3
S 15-2
al 0] 16-1
R @
Eg o

Board Revision Socket
DO NOT CHANGE

DESCRIPTION

Always Shorted

Always Shorted

Always Shorted

Always Shorted

Short = WREN Il or WDA History Module *
Open **

Open **

Open **

* = Setting for this application
** = SCSI Address 7 for this application

SPC

ASSY N0.51401052-100

12554

el ||

SPC Il (SPC2) I/O
circuit board

The SPC 1l (SPC2) 1/0 circuit board (8) is associated with the SPC circuit

board and isinstalled in slot 2 of the rear card cage asillustrated in
Figure 11-1. Slidethe SPCII 1/O circuit board into the slot until fully
mated with the backpanel connectors.

There are no pinning requirements on the board.

Continued on next page
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11.2.4 Circuit Board Replacement, continued

LCN address
configuration

K2LCN circuit board
LCN node address
selection

The LCN node address can be selected on either the K2LCN (K4LCN)
circuit board or the LCN 1/0 (CLCN A/B) board. Configuring the LCN
node address on the K2LCN (K4LCN) circuit board is preferred for
consistency, but selecting the address on either circuit board is acceptable.
However, all the jumpers on the circuit board that is not being used for
address selection must be removed, or if the board uses configuration
switches as a substitute for the jumpers, the switches must be placed in
their zero (0) position.

The early production and current production K2LCN circuit boards (11),
asillustrated in Figures 11-3 and 11-4, have an LCN node address pinning
module at coordinate 9C and 7A, respectively. Pinthe K2LCN board for
the appropriate LCN node address. All jumpers on the LCN 1/O circuit
board must be removed if the LCN addressis selected on the K2LCN
circuit board. If aCLCN A/B is present, its configuration switches must
bein their zero (0) position.

The early production and current production K4LCN circuit boards (11),
asillustrated in Figures 11-5 and 11-6, have an LCN node address pinning
module, TS2, at locations 21E and 7A, respectively. Pin the KALCN
board for the appropriate LCN node address. All jumperson the LCN /O
circuit board must be removed if the LCN addressis selected on the
K4LCN circuit board. If aCLCN A/B board is present, its configuration
switches must be in their zero (0) position.

Asillustrated in Figure 11-1, slide the K2LCN or K4LCN circuit board
(11) into dlot 1 until it isfully mated with the backpanel connectors after
selecting the appropriate LCN node address.

Continued on next page
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11.2.4 Circuit Board Replacement, continued

K2LCN Figure 11-3 illustrates LCN node address selection on the K2LCN board,
(51401551-x00) LCN  asgamply 51401551-x00. The pinning block, TS2, is located at coordinate

address selection

an odd number.

Figure 11-3 K2LCN Board (51401551-x00) LCN Node Address Selection

9C on the board. The absence of ajumper isabinary “1.” Parity must be

H L —
NOTE: This text is not on the board.
Binary
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64 |© Bl ©
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8 (@ o~
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ro ¢
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Continued on next page
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11.2.4 Circuit Board Replacement, continued

K2LCN Figure 11-4 illustrates LCN node address selection on the K2LCN board,
(51402615-x00) LCN  asgamply 51402615-x00. The pinning block, TS1, islocated at

address selection

Parity must be an odd number.

Figure 11-4 K2LCN Board (51402615-x00) LCN Node Address Selection

coordinate 7A on the board. The absence of ajumper isabinary “1.”

Jumper Removed = "1"

The overall number of jumpers
removed, including the parity
jumper, must be an odd number.

8H

This example indicates node
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Continued on next page
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11.2.4 Circuit Board Replacement, continued

K4LCN Figure 11-5 illustrates LCN node address selection on the KALCN board,
(51401946-100) LCN  assampbly 51401946-100. The pinning block, TS2, is located at coordinate

address selection

an odd number.

21E on the board. The absence of ajumper isabinary “1.” Parity must be

Figure11-5 KA4LCN Board (51401946-100) LCN Node Address Selection

LCN Address NOT ON BOARD
Pinning
PARITY
64
32
16
BINARY 8
WEIGHT
4
2
1

This Sample is 43:
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o]
w)
o) @mﬁ
q-D
o o)~ 2
~ 3
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(o] Qlo
1 0 —

Jumper Out =1
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The overall number of
jumpers out, including the
parity jumper, must be an
odd number.

Note that addresses 0-127
could be set, but software
will allow only node
addresses 1-64.

The 1 and O refer to DIP
switch positions when a
switch assembly is installed

in place of the jumper block.
51081

Continued on next page
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11.2.4 Circuit Board Replacement, continued

K4LCN Figure 11-6 illustrates LCN node address selection on the KALCN board,
(51402755-100) LCN  asgamply 51402755-100. The pinning block, TS, is located at

address selection

Parity must be an odd number.

Figure11-6 K4LCN Board (51402755-100) LCN Node Address Selection

coordinate 7A on the board. The absence of ajumper isabinary “1.”

Jumper Removed = "1"

The overall number of jumpers
removed, including the parity
jumper, must be an odd number.

8H

This example indicates node
address 03.

N
H / NOTE: This text is not on the board.
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Continued on next page
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11.2.4 Circuit Board Replacement, continued

LCN I/O board LCN The LCN 1/0 and CLCN A/B circuit boards (7) are associated with the
node address K2LCN and K4LCN circuit boards and areinstalled in slot 1 of the rear

selection

card cage asillustrated in Figure 11-1. The LCN 1/O circuit board must be

revision T or higher and must be configured for the appropriate LCN node
address asiillustrated in Figure 10-7. All jumpers on the K2LCN or
K4LCN circuit board must be removed if the LCN addressis selected on

the LCN 1/O circuit board.

Slide the board into the slot until it is fully mated with the backpanel
connectors after configuring the board for the appropriate LCN node

address.

Figure11-7 LCN I/O Board LCN Node Address Selection

LCN I/O BOARD
FROM REAR SLOT 2

51107403-100

LCN ADDRQ

Binary

Weight
P - - Parity
6 — 64
5 —— 32
4 —_— 16
3 — 8
2| —/// 4
1 _ 2
0 -_ 1

/)

Jumper Removed ="1"

Overall number of jumpers
omitted, including the
parity jumper, must be an
odd number. This example
indicates node address

03.

NOTE: The software will allow only node addresses 1-64 at this time.

2923

Continued on next page
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11.2.4 Circuit Board Replacement, continued

CLCN A/B board LCN

node address
selection

The CLCN A/B board is the CE Compliant version of the LCN 1/0O board.

Figure 11-8 illustrates LCN node address selection on the CLCN A/B
board. Thefigureillustrates an LCN node address of seven (7). Placing a
switch in the zero (0) positionisabinary “1.” Parity must be an odd
number.

Slide the board into the slot until it is fully mated with the backpanel
connectors after configuring the board for the appropriate LCN node
address.

Figure11-8 CLCN A/B Board LCN Node Address Selection

'c: ASSY NoR. 5335072-100 l_‘/ [D:rc FG)
: I | s
M|+
| 3
I | 2
\ il
C_Ior | o
) |:| J1 32|:| ) 1 0 Len
LCN A [d Ib] LCN B [ ) Address
o SIAN

16749
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11.2.4 Circuit Board Replacement, continued

WDI I/O circuit board

The WDI 1/O circuit board (9) is associated with the Winchester Drive
Interface (WDI) circuit board located in the Winchester Disk Assembly (4)
andisinstalled in dot 5 of the rear card cage asillustrated in Figure 11-1.

There are no pinning requirements on the circuit board.

Slide the board into the slot until it is fully mated with the backpanel
connectors.

11.2.5 Cabling Replacement

Overview

Winchester drive
interface

Local Control Network
interface

The History Module requires the connection of two external cable setsto
serviceitstwo interfaces. The interfaces are described below.

An interface between the SPCII (SPC2) 1/0O circuit board (8), located in
slot 2 of the History Modul€' s rear card cage, and the WDI 1/O circuit
board (9), located in ot 5 of the rear card cage, is provided by two 50-pin
ribbon cables (10). Theinterfaceisthe SCSI bus interface between the
SPC circuit board (12) and any Winchester disk drives mounted on the
Winchester Drive Trays (5 and 6) in the Winchester Disk Assembly.

The sets of ribbon cable connectors are keyed and friction-mate with
connectors on the SPCII (SPC2) 1/0 and WDI 1/O circuit boards as
illustrated in Figure 11-1. Do not grasp the ribbon cable when making the
connection. Grasp only the ribbon cable connectors.

Two coaxial trunk cables, A and B, provide the interface to the Local
Control Network (LCN). Thetrunk cables are color coded, with cable A
coded yellow, and cable B coded green. The connectionsto the LCN
(CLCN A/B) /O circuit board (7), located in slot 1 of the modul€’ s rear
card cage, are made with tee connectors.

Connect the LCN trunk cables, noting the identification labels and color
codes on the cables. Match the cablesto the proper connector on the LCN
I/O circuit board. Do not cross-connect the cable connections.
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11.2.6 Winchester Disk Assembly Replacement

WDA replacement

Asillustrated in Figure 11-1, the Winchester Disk Assembly (4) occupies
dots4 and 5 in the History Module chassis. Figure 11-9 isanillustration
of the assembly. The Winchester Disk Assembly connectors mate with
the backpanel connectorsin the slot 5 position, but is guided into position
by the circuit board guide rails for the slot 4 position. Grasping the metal
partition dividing the tray compartments, with the tray(s) disengaged or
removed, is a convenient way of inserting the assembly into its backpanel
connectors.

The friction of the backpanel connectors tends to hold the assembly in
place. However, two fasteners, located toward the front of each side of the
assembly, secureit in place. The fan assembly must be removed to have
access for the right-hand side fastener.

Figure 11-9 Winchester Disk Assembly
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11.3  Winchester Disk Assembly Reassembly

Description

Tray removal and
replacement

WDI circuit board

Tray installation

Asillustrated in the exploded view of the Winchester Disk Assembly,
Figure 11-10, the assembly is composed of a chassis (1), a Winchester
Drive Interface (WDI) circuit board (2), and one or two Winchester Drive
Trays, right-hand (3) and left-hand (4), that reside in the chassis. Thetrays
are physically interchangeable assemblies, but must be properly configured
for their application in the History Module. Refer to subsection 11.4.

Figure 11-10Winchester Disk Assembly Exploded View

Each tray (3 or 4) is held in place by an extractor lever and by the friction
of the tray’ s mating connectors. Thetray isremoved from the assembly
by pulling outward on the tray’ s extractor lever and sliding the tray out of
the chassis.

The Winchester Drive Interface (WDI ) circuit board (2) isinstalled with
five phillips-head screws at the corners and forward center of the board
that are accessible through holes at the top of the assembly chassis. A
1.27-mm (.050-inch) spacer (washer) must be used between the circuit
board and the metal chassis at each screw location. It isvery important
that the spacers are used in mounting the board, because without the
spacers the board will not properly mate with the backpanel connectors.

Sinceit isvery difficult to install the WDI circuit board using spacers, it is
recommended that the circuit board not be replaced in the field. Instead,
the Winchester Disk Assembly should be replaced if it is suspected that
the circuit board has failed.

A Winchester Drive Tray (3 or 4) isinstalled in the assembly by gently
diding it into its compartment until it begins to mate with the WDI board.
Then firmly apply pressure to the front of the tray until the extractor lever
assumes arelaxed position that is paralléd to the tray’ s front panel.
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11.4  Winchester Drive Tray Assembly

11.4.1 General Information

Introduction The item numbers identified in parentheses () in this subsection are

represented by the ballooned numbersin Figures 11-11 and 11-12, which
are exploded views of the Winchester Drive Tray.

Figure 11-11Single-Drive Winchester Drive Tray Exploded View

Continued on next page
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11.4.1 General Information, continued

Description

Disk drive SCSI bus
termination

A Winchester Drive Tray consists of the following components:

One Winchester ST39175LW disk drive.

A ribbon cable (3) interconnects the drive(s) with the tray connector (4)
that interfaces to the WDI circuit board in the Winchester Disk
Assembly. The ribbon cable provides the SCSI bus interface to the
drive.

A power ON/OFF switch (6) to control power from the power supply to
the drive(s) and SCSI bus terminators on the WDI circuit board in the
Winchester Disk Assembly. When power is removed from the tray,
SCSI bus terminators are activated on the WDI circuit board in
anticipation of the loss of the bus terminatorsinstalled on a
Winchester disk drivein the tray that is about to be removed.
Terminators are installed on the drive that is mounted at the front of

tray.

A tray power connector (7) that interfaces to the WDI circuit board in
the Winchester Disk Assembly and provides +5 Vdc, +12 VVdc, and
ground return to the drive(s) from the power supply.

An extractor lever (8) used to both lock the tray in placein the
Winchester Disk Assembly and assist in extracting the tray when it isin
place.

The SCSI cable is terminated by atermination modle attached to the drive
end of the SCSI interface cable.
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11.4.2 Winchester Disk Drive Replacement

Introduction

Disk drive SCSI bus
termination

ST39175LW hard-disk
drive pinning

A Dual Logical WDA hard drive tray can be used to replace the older
WDA drive tray that has 8.75 MB or 1.8 GB drives. Becauseit isaways
asingle drive tray that is partitioned into dual drives, it isadirect
replacement for single and dual drive redundant and non-redundant drive

trays.

When replacing a Seagate ST39175LWDrive with anew one, it must be
pinned exactly like the old one.

The SCSI cable is terminated by a termination modul e attached to the
drive end of the SCSI interface cable.

The drive has a self-locking protective mechanism that is activated when
power isremoved from the drive. However, the drive must be handled
with care.

The SCSI cable is terminated by atermination module attached to the
drive end of the SCSI interface cable.

Figure 4-4 isan illustration of the partitioned Winchester ST39175LW
hard-disk drive. The SCSI address pinningis5 (for the primary drive tray)
or 4 (for the redundant Drive tray).

Continued on next page
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11.4.2 Winchester Disk Drive Removal, continued

Winchester The locations of the jumper blocks on the drive are illustrated in Figure
.ST3917i'I-W|f'“Ve 11-12. Only the J2 and J5 should have pinning, remove any pinning from
{g?aﬁgns ¢ J6. SCSI drive addresses of 4 and 5 are valid addresses. Address 5 isthe

address for the primary drive and 4 is the address for the redundant drive.
Figure 11-12 Winchester ST39175LW Drive Pinning

Address .
Jumpers One jumper on J2 0000000
shown set in posm(_)_n 8 under EO 600000
for ADR =5 all conditions /_ 87654321
— - —
\‘h%l_‘ T 8 J2 8 ©
J6
Leave this /—) D
Jumper DRIVE P
Block on ST39175LW BACK
BOTTOM
FRONT ©
VIEW OF
DRIVE - NO
JsH JUMPERS
|:| D =  ONJ5
©
[ @ [ @ )
TOP Front Edge of Drive
- BESICRE | e
< oooldo ADR =5
A3 A2 A1 AQ
BOTTOM J6
TOP Front Edge of Drive
= coofoo |ADR=4
A3 A2 A1 AO
BOTTOM J6 17856

12/02 History Module Service 286



Section 12 — Startup

12.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

12.1
12.2
12.21
12.2.2
12.3
1231
12.3.2
12.3.3
12.4
12.5
1251

Overview 311
Visual Checks 311

WREN Type History Module 311
WDA Type History Module 312
Power-on Procedure 313

Component Replacement Startup 314
Nonredundant Drive Replacement Startup 316
Redundant Drive Replacement Startup 318
Redundant Disk Drive Data Synchronization
Winchester Disk Drive Formatting 320

Drive Formatting Procedure 321

318

Purpose

This section provides an orderly startup procedure to use after installation
or repair of the History Module. It begins with a visual checkout and
concludes with the results of applying power to the History Module.

12.2 Visual Checks

12.2.1 WREN Type History Module

Remove the front
panel

Check the circuit
boards

Check the LCN coax
cables

Check the LCN node
address jumpers

Remove the front cover of the Winchester module and check to ensure
that it isfree of foreign matter and dirt accumulation. Be sure that all

connections are proper and tight.

Check that al circuit boards are installed in their assigned module slots
and properly seated. Refer to the Five/Ten-Sot Module Service or Dual
Node Module Service manuals for the circuit board assignments.

Check to be sure that the Local Control Network (LCN) trunk cables are
properly connected to the LCN /O (CLCN A/B) circuit board and not
cross-connected. Cable A (yellow) must be connected to the A connector,
and cable B (green) must be connected to the B connector.

Check that the address jumpers on the LCN 1/O board or switches on the
CLCN A/B board are correct for the LCN node selection.
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12.2.2 WDA Type History Module

Remove the front
panel

Check the trays

Check the circuit
boards

Check the SCSI bus
ribbon cables

Check the LCN coax
cables

Check the LCN
address jumpers

Remove the front panel of the WDA History Module so that you have
access to the Winchester Drive Tray power ON/OFF switch(es).

If aWinchester Drive Tray was removed to replace a defective drive, be
sure the drive is properly pinned for the drive’ s location on the tray
(right-hand or left-hand tray). If you are not sure that the front drive on a
tray has three SCSI bus termination modules installed on the bottom of the
drive, you will have to remove the drive to verify their presence.

Ensure that the trays are locked in position. The tray’ s extractor lever
should bein its relaxed position, which is parallel to the front of the tray.
Place each tray’ s power ON/OFF switch in the ON position.

Check that al circuit boards are installed in their assigned module slots
and properly seated. Figure 3-1, 3-2, 6-1, and 11-1 illustrate the circuit
board assignments.

Check that the two ribbon cables between the SPCII 1/0 and WDI 1/O
circuit boards are in place and secure.

Check to be sure that the Local Control Network (LCN) trunk cables are
properly connected to the LCN /O (CLCN A/B) circuit board and not
cross-connected. Cable A (yellow) must be connected to the A connector,
and cable B (green) must be connected to the B connector.

Check that the address jumpers (switches) on the K2LCN (K4LCN) or
LCN 1/0O (CLCN A/B) circuit board are correct for the LCN node
selection. Only one of the two circuit boards must be pinned. Be sure the
other circuit board has no address jJumpers.
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12.3 Power-on Procedure

Overview There is a choice of three power-on procedures found in the next three
subsections. The procedure you choose depends upon your situation.

Power was removed  |f power was removed from the History Module to replace a defective

from the History circuit board, power supply, fan assembly, or a component that required

Module the removal of power from the History Module, use the procedure in
subsection 12.3.1.

A nonredundant drive  If you are replacing a defective drive in the History Module without a
was replaced redundant drive, follow the procedure in subsection 12.3.2.

Aredundant drive was  If you are replacing a defective drive in the History Module with a
replaced redundant drive, follow the procedure in subsection 12.3.3.
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12.3.1 Component Replacement Startup

WREN type HM Use the procedure in Table 12-1 to restart a WREN type History Module
startup procedure after replacing a defective component, other than adrive. Power was
removed from the History Module.

Table12-1 Restarting a WREN Type History Module Procedure —
Component Replacement

Step Action

1 In the Winchester Drive Module(s), place the drive power supply’'s AC
POWER switch in the 1 (ON) position. The green LED on the power
supply should be lit. Check that the red LED on the fan assembly is
not lit. Secure the cover(s) to the module(s).

2 Place the POWER switch on the electronics module in the ON (1)
position. Check that all red LEDs extinguish and all green LEDs
illuminate within 1.5 minutes. Also, note the alphanumeric display
and ensure that it displays the proper LCN node address for the
History Module.

3 Verify that the History Module has autobooted properly and that its
data is valid. Examine the status of the History Module at the
Universal Station and test for History Module related activities. If the
data is not valid, continue with this procedure.

4 You must now initialize the History Module using the original NCF.
See the Network Data Entry manual for details.

5 Restore the local volume and system software files.

6 Restore the Continuous History data. See subsection 7.7 in the
Engineer’'s Reference Manual.

7 Restore all other files. Refer to the Command Processor Operation
manual.

8 After all of your files have been restored, autoboot the History Module

by either doing a double-shutdown from the Universal Station, or by
placing the electronics module’s power supply switch in the OFF (0)
position for approximately 30 seconds, then back to the ON (1)
position. If the autoboot is unsuccessful, go to the troubleshooting
techniques in Section 5 or call TAC for assistance.

Continued on next page
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12.3.1 Component Replacement Startup, continued

WDA type HM startup  Use the procedure in Table 12-2 to restart a WDA type History Module
procedure after replacing a defective component, other than adrive. Power was
removed from the History Module.
Table 12-2 Restarting aWDA Type History Module Procedure —
Component Replacement

Step

Action

1

Place the Winchester Drive Tray power switch(es) in the ON position.
Place the power supply power ON/OFF switch in the ON position.
Check that all red LEDs extinguish and that all green LEDs illuminate
within approximately 1.5 minutes. Check that the alphanumeric
display on the K2LCN/K4LCN circuit board shows the correct LCN
node address for the History Module.

Verify that the History Module has autobooted properly and that its
data is valid. Examine the status of the History Module at the
Universal Station and test for History Module related activities. If the
data is not valid, continue with this procedure.

You must now initialize the History Module using the original NCF.
See the Network Data Entry manual for details.

Restore the local volume and system software files.

Restore the Continuous History data. See subsection 7.7 in the
Engineer’'s Reference Manual.

Restore all other files. Refer to the Command Processor Operation
manual.

After all of your files have been restored, autoboot the History Module
by either doing a double-shutdown from the Universal Station, or by
placing the power supply’s ON/OFF switch in the OFF position for
approximately 30 seconds, then back to the ON position. If the
autoboot is unsuccessful, go to the troubleshooting techniques in
Section 5 or call TAC for assistance.
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12.3.2 Nonredundant Drive Replacement Startup

WREN type HM Use the procedure in Table 12-3, when replacing a nonredundant drive in
startup procedure aWREN type History Module.

Table 12-3 Restarting a WREN Type History Module Procedure —
Nonredundant Drive Replacement

Step

Action

1

In the Winchester Drive Module, place the drive power supply’s AC
POWER switch in the 1 (ON) position. The green LED on the power
supply should be lit. Check that the red LED on the fan assembly is
not lit. Secure the cover(s) to the module(s).

Place the POWER switch on the electronics module in the ON (1)
position. Check that all red LEDs extinguish and all green LEDs
illuminate within 1.5 minutes. Also, note the alphanumeric display
and ensure that it displays the proper LCN node address for the
History Module.

If you replaced a defective drive with a factory replacement, the drive
has been formatted at the factory. If you replaced a defective drive
with a drive previously used in another History Module, the drive must
be reformatted. Reformat the drive using the procedure in subsection
12.5 before continuing.

You must now initialize the History Module using the original NCF you
saved before the drive failed. See the Network Data Entry manual for
the procedure.

Restore the local volume and system software files.

Restore the Continuous History Data. See subsection 7.7 in the
Engineer’'s Reference Manual.

Restore all other files. Refer to the Command Processor Operation
manual.

After all of your files have been restored, autoboot the History Module
by either doing a double-shutdown from the Universal Station, or by
placing the electronics module’s power supply switch in the OFF (0)
position for approximately 30 seconds, then back to the ON (1)
position. If the autoboot is unsuccessful, go to the troubleshooting
techniques in Section 5 or call TAC for assistance.

Continued on next page
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12.3.2 Nonredundant Drive Replacement Startup, continued

WDA type HM startup
procedure

When replacing a nonredundant drive in aWDA type History Module, you
had the option of removing power from the entire WDA History Module
using the ON/OFF switch on the power supply, or remove power from the
right-hand tray, using its power ON/OFF switch. Either method is
acceptable. If you used the latter method, start at Step 2 in the procedure
in Table 12-4.

Table 12-4 Restarting aWDA Type History Module Procedure —
Nonredundant Drive Replacement

Step

Action

1

Set the Winchester Drive Tray power switch(es) in the ON position.
Place the power supply ON/OFF switch in the ON position. Check
that all red LEDs extinguish and that all green LEDs illuminate within
approximately 1.5 minutes. Check that the alphanumeric display on
the K2LCN circuit board shows the correct LCN node address for the
History Module.

If you replaced a defective drive with a factory replacement, the drive
has been formatted at the factory. If you replaced a defective drive
with a drive previously used in another History Module, the drive must
be reformatted. Reformat the drive using the procedure in subsection
12.5 before continuing.

You must now initialize the History Module using the original NCF you
saved before the drive failed. See the Network Data Entry manual for
the procedure.

Restore the local volume and system software files.

Restore the Continuous History Data. See subsection 7.7 in the
Engineer’'s Reference Manual.

Restore all other files. Refer to the Command Processor Operation
manual.

After all of your files have been restored, autoboot the History Module
by either doing a double-shutdown from the Universal Station, or by
placing the power supply’s ON/OFF switch in the OFF position for
approximately 30 seconds, then back to the ON position. If the
autoboot is unsuccessful, go to the troubleshooting techniques in
Section 5 or call TAC for assistance.
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12.3.3 Redundant Drive Replacement Startup

WREN type HM
startup procedure

WDA type HM startup
procedure

Use the procedurein Table 12-5 when replacing adrive in aWREN type
History Module that has a redundant partner.

Table 12-5 Restartinga WREN Type History Module Procedure —
Redundant Drive Replacement

Step Action

1 Power was removed from the Winchester Drive Module that housed
the defective drive. Place the drive power supply's AC POWER
switch in the 1 (ON) position. The green LED on the power supply
should be lit. Check that the red LED on the fan assembly is not lit.
Secure the cover(s) to the module(s).

2 Perform the “data synchronization” procedure detailed in subsection
12.4. After the synchronization has been successfully completed, you
will be on-line and in an operating state.

Use the procedure in Table 12-6 when replacing adrive in aWDA type
History Module that has a redundant partner.

Table 12-6 Restarting aWDA Type History Module Procedure —
Redundant Drive Replacement

Step Action

1 Power was not removed from the History Module power supply.
Instead, power was removed from the Winchester Drive Tray on
which you replaced a drive. Place the tray’s power switch in the ON
position after it is reinstalled.

2 Perform the “data synchronization” procedure detailed in subsection
12.4. After the synchronization has been successfully completed, you
will be on-line and in an operating state.

12.4  Redundant Disk Drive Data Synchronization

Overview

After aredundant drive has been replaced, the data on the disk must be
restored with data from its redundant partner by a synchronization process.
That is, the drive must be structured by software to contain exactly the
same data as its redundant partner, which has remained functional while
the drive was being replaced.

Continued on next page
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12.4 Redundant Disk Drive Data Synchronization, continued

Data synchronization  To synchronize the drives, perform the following stepsin Table 12-7.
Table 12-7 Redundant Drives Data Synchronization Procedure

Step Action

1 At a US, use the Engineering Personality Main Menu display to select
the SYSTEM STATUS target and examine the status of the HM you
have serviced. The status should be SEVERE. This is a system
indication that data synchronization has not been performed.

2 Select the Command Processor and issue a status request for the
physical drive that you have replaced as follows:

STA PN: XX (XX is the physical node number of the target HM)
Examples of a printout for physical node 43 are as follows:

Devi ce Redundant
Node Peripheral Address Devi ce Status  System Nane

43 FI XED DI SK 5 4 OFFLI NE NONE
43 FI XED DI SK 4 5 XK NONE

The first display example of the status shows drive 5 as OFFLINE.
Drive 4 is OK, it is operational. More than one drive can be
OFFLINE.

Devi ce Redundant
Node Peripheral Address Devi ce Status  System Nane

43 FI XED DI SK 5 4 UNI NI TD NONE
43 FIXED DI SK 4 5 (074 NONE
The second display example of the status shows drive 5 as
UNINITD, meaning not initialized.
Both drive status require that you execute the synchronization
command.

3 Execute a data synchronization request for the OFFLINE or UNINITD
drive(s):

SYNCH PN: XX (XX is the physical node)

The response “Synchr oni zati on was | niti at ed” should then
be displayed. Synchronization takes at least 10 minutes. If another
drive is also OFFLINE or in the UNINITD state, you can immediately
issue the SYNCH request again for the other drive. If you do another
status request (Step 2), you will receive a printout similar to the
example for physical LCN node 43 as shown in Step 2.

SYN_IP shows that synchronization is in progress. The printout is
not periodically updated and must be displayed to check the progress
of the synchronization. However, the History Module status on the
System Status display is updated and changes from DISKPROB to
OK when the synchronization has been successfully completed.

Other status codes that you may see are:

INITIALIZED — The device has been initialized
NOT CREATED — The drive has not been formatted
CORRUPTED - Formatting was unsuccessful
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12.5 Winchester Disk Drive Formatting

Overview All Winchester disk drives (WREN I11, 210 MB, 445 MB, 875 MB, and
1.8 GB) in the History Module are formatted at the factory. However, you
may be required to reformat adisk driveif it develops additional bad
sectors.

Bad sector detection ~ The History Module is designed to detect bad sectors on its drive(s). You
must manually allocate them to the Bad Sector Table so that they cannot
be used. When bad sector allocation is required, use the procedurein

subsections 12.5.1 or 12.5.2.
- WARNING—ALL DATA ON THE DISK(S) WILL BE
DESTROYED.
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12.5.1 Drive Formatting Procedure

[ cauTioN]

Smart Controller
Magnetic Disk tests

SCMD Test 21
overview

SCMD Test 21

CAUTION—When reformatting an 875 megabyte drive (51196680-200)
or 1.8 gigabyte drive (51196895-100), you must use a 10.8 or later release
of HVTS.

To reformat a drive, use the off-line Smart Controller Magnetic Disk
(SCMD) tests described in the Hardware Verification Test System manual
and referenced in the following discussion. Consult the reference for the
detailed instructions required to run the test.

When properly configured, HVTS SCMD Test 21 will test the drive and
print alist of defective Logical Block addresses before and after the test
runs. If additional bad sectors are found, they will be identified and the
blocks associated with them will be automatically reassigned.

Use the procedurein Table 12-8 to run HVTS SCMD Test 21.

procedure
Table 12-8 HVTS SCMD Test 21 Procedure
Step Action
1 To load the disk-formatting software to the History Module, first load a
Universal Station with HVTS. Then download HVTS to the History
Module.
2 After loading HVTS to the selected History Module, press :
Answer the prompt that ends with ALL? with NOD XX
where XX is the node number of the History Module. Now, press
and answer the prompt with SET SCMD . The
program displays several functions that should have the parameters
shown in Table 12-6. If they are correct, simply press f
they must be changed, type in the change, then press .
3 After the last entry, press , then type MOD S and press
. Again, press , then type RUN and press
:
SCMD Test 21 will run, printing alist of defective Logical Block
addresses before and after the test runs, and then the bad sectors will be
reassigned. The Defect Data List display isin raw hex format because
form and content of defective data varies depending on the drive vendor.
Since detection and reassignment of bad sectors is automatic, the actual
defective data printed is only of acasual concern to the user.
Continued on next page
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12.5.1 Drive Formatting Procedure, continued

SCMD Test 21

parameters
Table12-9 SCMD Test 21 Parameters
Function/Parameter Comment
DEVI CE_0=NOT_I N_USE | A nonredundant single drive is DEVICE_5
DEVI CE_1=NOT_|I N_USE | (SCSI address 5).
DEVI CE_2= Nonredundant dual drives are devices 5 and 3.
DEVI CE_3= Redundant single drives are devices 5 and 4.
DEVI CE_4= Redundant dual drives are devices 5, 4, 3, and 2.
DEVI CE 5= Identify the device(s) you want to format (you can
DEVI CE_6=NCT_| N_USE | enter more than one) by entering the parameter
DEVI CE_7=NOT_I N_USE | =W(abbreviation for WRENS3__FMD) or =FMD (for
210/445/875 MB and 1.8 GB drives). List all other
devices as =NOT _| N_USE if the drive address
is not used or you do not want to access it.
ENTRY= Not applicable—press ENTER
TESTS=21 Test 21 only
ERROR LI M T=5 Report after the fifth error
PASS LIM T=1 One pass through the test
I NHI Bl T= Not applicable—press ENTER
M NUTES_LI M T=- Unlimited test time
ABBREVI ATI ON=4 Provide test help information
Function Parameters
LI M T_TESTI NG_TO READ ONLY= NO
AVO D_WRI TI NG_TO_RESERVED_DI SK | NO
AREA=
CLEAR_DEFECT_LI ST= NO
Dl SPLAY_DEFECT_LI ST= BOTH
MASTER_CONTROLLER_NODE_NUMBER= | 0
ENABLE= FORMAT,
REASSI GN_DEFECTI VE_BLOCKS
Dl SABLE= MANUAL _| NTERVENTI ON_TESTS,
RESET_SCSI _BUS,
CONTROLLERTOCONTROLLER
TESTI NG, UTI LI TY_HELP
Continued on next page
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12.5.1 Drive Formatting Procedure, continued

SCMD Test 21
parameters, continued

Table 12-9 SCMD Test 21 Parameters, Continued

Function/Parameter

Comment

UDO= COVPARE_DATA, ERR DI SPLAY
UDONT= STATUS_ DI SPLAY

BLOCK_SI ZE_I N_BYTES= | 256

REPORT= TESTNUMBER, PASSNUMBER, LOG
SCALE= 100
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Section 13 — Spare Parts

13.1 Overview

Section contents The topics covered in this section are:

Topic See Page

113.1 Overview 325
13.2 Replaceable Parts Lists 325

Optimum Replaceable |n the parts list, Optimum Replaceable Unit (ORU) items are shown with
Unit (ORU) an asterisk (*) beside the part.

13.2 Replaceable Parts Lists

Overview Refer to the Five/Ten-Sot Module Service or Dual Node Module Service
manual for ORU part numbersin the electronics module portion of the
HM.

In the partslists, the Optimum Replaceable Unit (ORU) items are shown
by an asterisk (*) beside the listing. Where appropriate, the item numbers
in each partslist correspond to reference numbersin Figure 6-1 or 9-1 for
aWREN type History Module and Figure 7-1 for a Type | WDA type
History Module or 11-1 for a Type || WDA type History Module.

Spare parts are listed by the original type of History Module that uses
them (WREN or WDA). Go to the appropriate subsection listing the type
of equipment that requires a replaceable part.

The 210 megabyte, 445 megabyte, 875 megabyte, and 1.8 gigabyte
Winchester disk drives are included in both the WREN and the
210/445/875 megabyte and 1.8 gigabyte parts list, because the WREN type
of History Module can be upgraded to accommodate the 210 megabyte,
445 megabyte,

875 megabyte, or 1.8 gigabyte drive.

Continued on next page
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13.2

WREN type History
Module parts list

Replaceable Parts Lists, continued

the service-part level.

Table 13-1 lists part numbers for the WREN Winchester Drive Modules at

Table13-1  WREN Type Drive History Module Parts List
Item Description Part Number
*1 Fan Assembly (includes fans) 51400646-100
2 Winchester Drive Module Power Cord, 120 Vac 51303421-092
2 Winchester Drive Module Power Cord, 240 Vac 51303629-092
3 Cable from Slide Tray Assembly Connector to Fan Assembly 51303549-100
*4 Winchester Drive Module Power Supply 51107595-100
*5 WREN Il Hard Disk Drive 51195155-100
*5 210 Megabyte Hard Disk Drive (includes installation instructions) 51196269-100
*5 445 Megabyte Hard Disk Drive (includes installation instructions) 51196351-100
*5 875 Megabyte Hard Disk Drive (includes installation instructions) 51196720-100
*5 1.8 Gigabyte Hard Disk Drive (includes installation instructions) 51196897-100
6 Power Cable from Drive Power Supply to Disk Drives 51303536-061
Power Cable from Drive Power Supply to Fan Cable 51303625-019
7 SCSI Bus Ribbon Cable for single WREN I, 210/445/875 MB, 51304191-100
or 1.8 GB Drive
7 SCSI Bus Ribbon Cable for dual WREN 11, 210/445/875 MB, 51304192-100
or 1.8 GB Drives
7 SCSI Bus Ribbon Cable for redundant single WREN Ill, 210/445/875 MB, 51304193-100
or 1.8 GB Drives
7 SCSI Bus Ribbon Cable for redundant dual WREN IIl, 210/445/875 MB, 51304194-100
or 1.8 GB Drives

* ORU level replacement item

Continued on next page
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13.2

WDA type History
Module parts list

Replaceable Parts Lists, continued

History Module at the service part level.

Table 13-2 lists part numbers for the Winchester Disk Assembly type

Table13-2  WDA Type Drive History Module Parts List
Item Description Part Number
Five-Slot Module Assembly (w/o circuit boards, power supply, fan assy) * 51195499-100
*3 Fan Assembly with fans for Five-Slot Module 51400646-100
*2 Enhanced Power Supply for Five-Slot Module 51195066-100
Power Cord, 125 Vac, for Five-Slot Module 51303508-100
Power Cord, 250 Vac, for Five-Slot Module 51303508-200
1 Five-Slot Module Cover Assembly 51400918-100
*4 WDA Chassis with Winchester Drive Interface (WDI) circuit board 51401930-100
5/6 Winchester Drive Tray (power cable, power switch, and printed flex-circuit) 51401929-300
* 210 Megabyte Disk Drive kit (includes installation instructions) 51196269-100
* 445 Megabyte Disk Drive kit (includes installation instructions) 51196351-100
* 875 Megabyte Disk Drive kit (includes installation instructions) 51196720-100
* 1.8 Gigabyte Disk Drive kit (includes installation instructions) 51196897-100
* Partioned WDA Winchbester Drive Tray 51403366-100
* Dual Logical Drive replacement for 1.8 GB disk drive 51191579-100
* Dual Logical Drive replacement for 875 MB disk drive 51191579-200
*11 K2LCN-2 Circuit Board (with 2 megawords of memory) 51402615-200
*11 K2LCN-4 Circuit Board (with 4 megawords of memory) 51402615-400
*11 K4LCN Circuit Board 51401946-100
*11 4-Megaword Memory Board for KALCN Board (51401946-100) 51201645-400
*11 K4LCN Circuit Board 51402755-100
*11 4-Megaword Memory Board for KALCN Board (51402755-100) 51201795-400
*7 LCN 1/O Circuit Board 51107403-100
*7 CLCN A/B Circuit Board — CE Compliant 51305072-100
*12 Smart Peripheral Controller (SPC) Circuit Board 51401052-100

* ORU Level Replacement Item

Continued on next page
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13.2 Replaceable Parts Lists, continued

WDA type History Table 13-2 lists part numbers for the Winchester Disk Assembly type
Module parts list, History Module at the service part level.
continued
Table13-2  WDA Type Drive History Module Parts List, Continued

Item Description Part Number
*8 Smart Peripheral Controller Il (SPCII) I/O Circuit Board 51304907-100
*8 Smart Peripheral Controller Il (SPC2) I/0O Circuit Board — CE Compliant 51304907-200
*9 Winchester Drive Interface (WDI) I/O Circuit Board 51304903-100
*9 Winchester Drive Interface (WDI) I/O Circuit Board — CE Compliant 51304903-200
*10 WDA SCSI Bus Interface Ribbon Cable 51304808-100

BNC T-Connector 51190728-105

* ORU Level Replacement Item
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+

+12 Vdc, 141, 169, 254, 288
+5Vdc, 141, 169, 254, 288

5

50-pin ribbon cables, 250, 284

A

Active Maintenance Journal, 91
Alphanumeric display, 85, 89
Alphanumeric display, 100
autoboot, 84, 101

autoboot, 87, 103

B

backup copies of the data, 84
Bad Sector List, 98, 101, 110
Bad Sector List, 58, 103

Bad Sector Table, 300

bad sectors, 101, 103

block diagram, 48, 70

C

cableremoval, 127, 137, 165
cabling, 163, 237, 271

card cage, 250, 284

circuit board: configuration information, 52, 73
circuit board: pinning, 241, 275
circuit board indicators, 85
circuit boards, 163, 237, 271
coaxia T-connectors, 137, 165
connector hold-back bracket, 141
Continued on next page, 74
Continuous History data, 84
Control Track error, 112
CORRUPTED, 102, 105

D

data synchronization, 58, 77
Defect Data List, 35

Defect Data List display, 301
defective blocks, 110
DEGRADED, 102, 106

Detailed Error Module message, 91
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disassembly, 123, 133, 140, 161, 168
DISKPROB, 139, 167

drive: maintenance, 35, 58, 77; pinning, 37, 59
drive: mounting, 144, 147, 150, 157, 255, 258, 261
Drive2, 61, 78

Drive 3, 56

Drive 4, 59

Drive5, 56, 74

drive tray interconnections, 55, 57, 60, 62, 76, 79
Dual drive configuration, 33

dua-drivetray, 141, 254

E

electrical transients, 102

Electronics module configuration, 31
Electrostatic Discharge, 164, 238, 272
ELECTROSTATIC DISCHARGE (ESD), 82
EMPU/HMPU/HPK2/K2LCN/K4LCN, 85
Engineering Main Menu, 91

Engineering Personaity Main Menu display, 121
ESD, 164, 238, 272

externa cable, 250, 284

extractor lever, 141, 169

F

failureindicators, 81

fan assembly, 45, 67, 85, 126, 136, 164, 163, 237, 271
fan assembly, 240, 274

Fan failure, 128

fast-load cartridges, 84

field adjustments, 20, 44, 63, 66, 80

flowchart, 87

front panel, 135, 163

G

grounding strap, 141, 169

H

Hardware Verification Test System, 81
History Module description, 238, 272
History Module Status display, 104, 108
HMI personality, 101, 107, 108

HMI persondlity, 104

HVTS, 105, 110

HVTS, 101

HVTS SCMD Test 21, 301
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1/0 card cage, 137, 165
initialization, 103
intermittent problem, 84

J

jumper: block pinning, 142, 170

jumper: block pinning, 255; blocks, 144, 147, 150, 154, 157, 255, 258, 261, 264, 266
jumper blocks, 144, 147, 150, 154, 157, 255, 258, 261, 264, 266

jumpers, 144, 147, 150, 154, 157, 255, 258, 261, 264, 266

K

K2LCN, 45, 67, 137, 165
K2LCN or K4LCN, 52, 73

L

LCN, 137, 165, 250, 284

LCN: coax cables, 137, 165; node address, 85
LCN I/O, 137, 165

LOAD/DUMP, 104, 107, 108

Logical Block addresses, 301

M

mai ntenance message abbreviations, 91
media defects, 102
modules, 146, 149, 153, 156, 159, 260, 263, 266, 268

N

nonredundant drive failure, 101

O

Object Detail (Volume Status) displays, 91
Object Detail display, 114

OFFLINE, 139, 167

Optimum Replaceable Unit, 305

ORU, 305

Overview, 21

P

personnel grounding strap, 82, 135, 163

pinning, 142, 170, 255

pinning, 241, 275

power supply, 45, 67, 85, 135, 163, 237, 240, 271, 274
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power supply, 136, 164; indicators, 85
power switch, 135, 163

power-on procedures, 293

Primary Code, 98

printed flex-circuit, 141, 254

Product Release Notices, 17

R

Red Time Journa (RTJ), 91; messages, 99

redundancy, 35, 58, 77; drive synchronization, 35, 58, 77
redundant drive: configuration, 20, 44, 66

ribbon cab le, 169

ribbon cable, 49, 71, 250, 284

ribbon cable, 288

S

SCMD Test 21, 301

SCSl bus, 49, 50, 71, 72, 257

SCSI bus: interface, 141, 169; ribbon cables, 137, 165; termination, 49, 71; termination modules, 53, 56, 59, 61, 78, 146, 149, 153,
156, 159, 255, 260, 263, 266, 268; termination modules, 142, 257; termination modules must be, 254; terminators, 141, 153,
156, 159, 169, 263, 266, 268

Seagate ST39175LWDrive with anew one, it must be piined exactly like the old one., 289

Secondary Code, 98

sector, 102

sector: initialization/reassignment, 101

Sector Allocation tables, 107, 108

Sector Initialization/Reassignment Menu display, 122

Sense Key Code, 98

Shipping Alerts, 17

SHUTDOWN, 123, 133, 161

single-drive tray, 141

single-drive tray, 254

SMCC Initialize/Reassign Sector, 105

SMCC Main Menu display, 121

SMCC Maintenance Recommendation messages, 84

software: status displays, 81

SPC, 49, 71

SPC, 52, 73, 137, 165, 241, 275

SPCII 1/0, 242, 276

SPCII 1/0 (SPC2), 137, 165

Status Detail display, 91, 114

Status Detail display, 102

Subtest 14, 110

Subtest 19, 110

Subtest 21, 110

support: documents, 17; services, 17

SYNCH, 110, 111
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SYNCH, 101

synchronization, 111

synchronization, 298

System Maintenance Control Center (SMCC), 101
System Real Time Journal, 58, 77

System Status Error messages, 91

T

TAC, 85

TAC, 100

T-connectors, 137, 165

Technical Assistance Center, 85

termination: modules, 49; resistor modules, 146, 149, 260
test run, 84

transient problem, 84

trunk cables, 137, 165, 250, 284

U

unrecoverable data error, 102

Vv

visua checkout, 291
Volume Status display, 105
Volume Status display, 114

\W

WDA Drive Tray, 16

WDA removal, 138, 166

WDI, 250, 252, 284, 286

WDI, 49, 71, 138, 141, 166, 169; replacement, 128, 138, 166
WDI 1/0, 49, 137, 165, 250, 284

WDI 1/0, 52, 73

Winchester Disk Assembly, 237, 252, 271, 286
Winchester Disk Assembly, 49, 71, 251, 285

Winchester disk drive, 163, 237, 255, 271

Winchester disk drive, 268

Winchester Drive Tray, 128, 138, 139, 166, 167, 254, 288
Winchester Drive Tray: description, 141, 169
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