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�Start all maintenance work from this section.��1.	Before Maintenance Work

Always confirm the contents of the following sections 2.1 to 2.10 before starting maintenance of this unit.

2.  1  Precautions for Replacing the Parts

2.  2  Prohibited Actions During Maintenance of the Unit to Prevent Customer Data from Being Erased

2.  3  LASER SAFETY COMPLIANCE

2.  4  Precautions for the Recovery Method

2.  5  Precautions for Replacing the HDU ASSY

2.  6  Note on Completing Maintenance Work�2.  7  Notes on the Operation of the FAN ASSY of the DF400-RKL

2.  8  Notes on Restarting

2.  9  Notes on Cable Routing

2.10  Notes on Performance During a Period When the BATTERY ASSY Is Being Replaced





�2.	Precaution

2.1	Precautions for Replacing the Parts

�

Do not disassemble or remodel a maintenance part.

Otherwise a failure or a serious accident may be caused.

Be sure to replace parts in units of maintenance part.



(1)	Do not subject the unit to any vibration or shock.

Notice : The hard disk drive mounted in this unit is a precision component.�Be careful not to subject this unit to any vibration or shock during maintenance. Take care especially when you handle the HDU ASSY.

(2)	Make sure that no disk failure is present when you update the micro/flash program.

(3)	When you are replacing parts such as the CTL ASSY or SVP ASSY, insert them straight along the rails of the unit.   If you fail in insertion, check the connectors of the parts and the pins of the unit for deformation, and then reinsert the parts.

(4)	Check whether the cache memory is in the backup mode.

The cache memory installed in this subsystem is controlled with a write-after method.   When the power is turned off, the subsystem automatically writes data on the cache memory left unwritten onto the hard disk drive. (This operation is called a destaging.)   The subsystem turns off the power when this process is completed.   When the power is turned off owing to the unexpected power failure or by the operation of the circuit breaker, the powering off procedure cannot be performed.   In this case, the cache memory enters the backup mode in which the power is supplied by the battery to securing the data.

Notice :	If installation/de-installation of the mounted component (HDU ASSY, AC/DC PS, CTL PS, DRV PS, CTL ASSY, or BATTERY ASSY) is executed while keeping the subsystem in the backup mode, the battery may be powered off causing user’s data to be lost.�When handling the component with the subsystem power off, be sure to check if data in the cache memory has been backed up, and execute the maintenance in the state that the subsystem is released from the backup mode.



�(	Checking the backup state of the cache memory

You can confirmed whether the unit is in the backup mode by checking the indication of the CACHE PWR (green LED) on the CTL ASSY.

The mode can be confirmed in the following procedure.



� EMBED Word.Picture.6  ���



(	Canceling the backup mode of the cache memory

Perform the powering off procedure (See ENT-0050) to cancel the backup state of the cache memory.





�(	Powering off procedure



�EMBED Word.Picture.6���

�Procedure for the process to be performed when the CACHE POWER LED cannot be turned off



( Items to be informed or asked the customer before starting the work

(	Inform that user data in the cache memory will be lost owing to the replacement of the  CTL ASSY.

(	Ask whether backup data exists or not.

(	Ask whether it is permitted to erase user data entirely and restore it using user's  backup data.

(	Inform that data recovery and verification will be required.



( Effect

User data in the cache memory which has not been written onto the HDD will be lost owing to the replacement of the CTL ASSY.



( Processing procedures

Either of the two procedures is used; a procedure using the forcible parity recovery*1 or that in which the data is entirely erased once, and then recovered.

(1) Procedure using the forcible parity recovery 

It takes about 20 minutes to 960 minutes at the longest from start to completion of the process to execute the forcible parity recovery.

(The time required for the recovery process varies depending on the HDD capacity and number of rows.)

*1: Forcible parity recovery:

A process to ensure the HDD data consistency which has been lost owing to a loss of cache data.

It cannot recover the data unwritten onto the HDD completely when an error occurs, therefore, verification of user data and restoration of backup data are necessary.

 (2) Procedure not using the forcible parity recovery 

When the forcible parity recovery process takes long time because of the subsystem configuration, it can make the recovery be done more quickly than the procedure in Item(1) to erase user data entirely, erase and reset the configuration information, and then restore the data using user's backup data.



Standard time required for the forcible parity recovery or an LU formatting

�
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�2.2	Prohibited Actions During Maintenance of the Unit to Prevent Customer Data from Being Erased

(	Do not delete the RAID group.

(	Do not delete the LU.

(	Do not format the LU.

(	Do not perform a CLEAR CONFIG operation.

(	Do not start up with No.5 and No.7 of the DIP switches 1 and 2 on.

(	Do not execute the Initial Setup function in the Setup menu.

(	Do not execute the Clear Config function in the Setup menu.

Notice 1 : Do not delete the RAID group.   It will result in user data of the RAID group concerned being lost.

Pressing the �EMBED Word.Picture.6��� key when the panel display is

R�A�I�D��C�O�N�F�I�G��������D�E�L�E�T�E�����������displays the following RAID group deletion confirmation message :

D�E�L�E�T�E�������������A�L�L��R�A�I�D���������Press the �EMBED Word.Picture.6��� key, and ‘QUIT’ is displayed.   Then press the �EMBED Word.Picture.6��� key to cancel deleting the RAID group.

Pressing the �EMBED Word.Picture.6��� key with the RAID group deletion confirmation message displayed would delete the RAID group, resulting in the user data being lost.

Notice 2 : Do not delete LU.   It will result in all user data of all the LUs or the last LU being lost.

Pressing the �EMBED Word.Picture.6��� key when the panel display is

L�U��C�O�N�F�I�G����������D�E�L�E�T�E�����������displays the following LU deletion confirmation message :

D�E�L�E�T�E�������������A�L�L��L�U�����������Press the �EMBED Word.Picture.6��� key, and ‘QUIT’ is displayed.   Then press the �EMBED Word.Picture.6��� key to cancel deleting LU.�Pressing the �EMBED Word.Picture.6��� key with the LU deletion confirmation message displayed would LU, resulting in the user data being lost.

Notice 3 : Do not format LU.   It will sesult in HDD data being lost.



�Notice 4 : Do not perform a CLEAR CONFIG operation.   Otherwise, the configuration information will be initialized and user data will be lost.

Pressing the �EMBED Word.Picture.6��� key when the panel display is

S�E�T�U�P��M�E�N�U���������C�L�E�A�R��C�O�N�F�I�G�����displays the following clear confirmation message :

C�L�E�A�R��C�O�N�F�I�G�������O�K�(�0�)�,�C�A�N�C�E�L�(�1�)��When the above message message is displayed, press the key to cancel the initialization of configuration information.   If the key is pressed, the configuration information will be initialized and the user data will be lost.

Notice 5 : Do not start up with No.5 and 7 of the DIP switches 1 and 2 on.

Otherwise, the configuration information will be initialized.

Notice 6 : Do not execute the Initial Setup function in the Setup menu.

Otherwise, the configuration information will be initialized.

Notice 7 : Do not execute the Clear Config function in the Setup menu.

Otherwise, the configuration information will be initialized.





�2.3	LASER SAFETY COMPLIANCE

DF400 use a laser product.   When you use DF400 then keep below.�The laser product module is an international Class 1 laser product under IEC825 and the US Department of Health and Human Services (DHHS) Radiation Performance Standard.�The Center for Device and Radiological Health (CDRH) of the US Food and Drug Administration implemented regulation for laser products on August 2, 1996.   Compliance is mandatory for products marketed in the United States.   The information shown below indicates compliance with the CDRH regulations.



This product conforms to the applicable requirements of 21 CFR Chapter 1, Sub Chapter J, Parts 1040.10 and CENELEC HD 482 SI using IEC825 standard.



This product is a Class 1 product, Laserklaseel 1, and complies with Par. 3 of the "Equipment Safety Law" of June 24, 1968.



The module has been approved by the following safety certification agencies:



•	Underwriters Laboratories (UL) Recognized Product, File Number E157779.   Applicable requirements: UL 1950.

•	Canadian Standards Association (CSA), File Number LR 1018538.   Applicable requirements: CAN/CSA C22.2 No.950.

•	Center for Device and Radiological Health (CDRH), Accession Number 9622099.

•	TÜV Essen of North America, License Number B 97 05 28026 003.   Applicable requirements: EN60950 A3: 1995, EN60825-1: 1994 and All: 1996, EN60825-2: 1994.



� EMBED Word.Picture.6  ���

Use of controls, adjustments, or performance of procedures other than those specified here in may result in hazardous radiation exposure





�2.4	Precautions for the Recovery Method

(1)	If any of the following errors is displayed on the panel screen, perform recovery surely according to the procedure described in “Chapter 5, Troubleshooting” (TRB-1110).

*	RZ0800	DLOADFAIL	Drive load error

*	I012XY	PCVRT-XY	Data recovery failed

*	I016XY	DRVERR-XY	An error that would cause the drive to be blocked occurred but the drive was not blocked because there was no redundancy.

*	I017XY	RCVWNG-XY	Data recovery ended on the condition with write-unfinished registration

*	W00F00	TOOMNPIN	Scheduled shutdown impossible because of an excessive amount of PIN data

*	W01000	POFFBODER	PIN data could not be stored on the disk during scheduled shutdown because a hardware failure occurred

*	W01100	SYSDTSVER	Scheduled shutdown impossible because there is no drive to save inherited information

*	W01200	POFFCMUNC	Scheduled shutdown impossible because PIN data cannot be saved due to a cache failure

*	W01300	USRDATLST	User data lost because of volatile cache

*	W01400	PINOVER	PIN segment number was over PIN threshold

*	W202XY	LUALM-XY	LU blocked, or drive blocked in blocked LU

*	W405XX	PSALM-YYY	A failure occurred in a power supply.   An AC voltage (INBOX ASSY) error occurred.

*	W60AXY	DMAALM-XY	DMA error occurred at DMA#0, DMA#1, DMA#2, or DMA#3

*	W65*XY	LA0-XY	An LA error occurred in DMA#0, DMA#10, DMA#11, DMA#12, DMA#13, DMA#14, DMA#14, DMA#20, DMA#21, DMA#22, or DMA#23.

*	W66*XY	LRC0-XY	An LRC error occurred in DMA#0, DMA#10, DMA#11, DMA#12, DMA#13, DMA#14, DMA#14, DMA#20, DMA#21, DMA#22, or DMA#23.

*	W72DXX	INBALM-XX	An AC voltage (INBOX ASSY) error occurred.

*	H*****	SYSTEM	Error occurred

etc...





�2.5	Precautions for Replacing the HDU ASSY

If the unit uses the RAID5 level, an error on one of the five built-in HDU ASSY in one row would not result in data being lost.�If a HDU ASSY failure occurs, determine the port number and row number of the faulty HDU ASSY from the error code displayed on the SVP panel and then replace the HDU ASSY with the unit power on. (Data recovery is also possible for RAID 1, A and C)

Notice :	If a normal HDU ASSY is replaced by mistake, the customer data is erased.

(HDU swapping to replace the HDU at the RAID 5 level erases the customer data.)�Follow Section 3.3 in Chapter 9 to determine the port number and row number of the HDU ASSY to be replaced.



2.6	Note on Completing Maintenance Work

Close all the external covers when the maintenance work is completed.�It is required to keep all the external covers closed to operate the subsystem properly.�(Be sure to close all the external covers during operation because it is indispensable to maintain the performance of the subsystem including prevention of adverse effects caused by radio frequency energy)



2.7	Notes on the Operation of the FAN ASSY of the DF400-RKL

(1)	When you remove and reinstall the FAN ASSY of the DF400-RKL, be sure to visually check if the fans of it are rotating.�Even if the FAN ASSY is removed from the subsystem, the ALARM LED does not come on nor does the buzzer sound.

(2)	Do not keep the subsystem being powered on with its FAN ASSY removed for a long time.�Finish a maintenance work such as an operation on the rear side and a part replacement within 30 minutes and reinstall the fans to rotate them.



2.8	Notes on Restarting

When restarting the subsystem, power it on after waiting for a minute or more from the power off (from POWER LED off).



�2.9	Notes on Cable Routing

(1)	Handling of cables laid on the floor

•	Protect cables which cannot be accommodated by the subsystem and thus laid on the floor or cables which cross a passage with channel-shaped sheet steel parts, etc.

•	Do not make relayed cables apart from the floor but lay them on the floor.

(2)	Handling of under-floor cables when the subsystem is installed on the free access floor.

•	Give excess lengths to cables routed under the floor so that they can easily be laid on the slab.�Do not make them to be hung dangling.

(3)	How to route cables

•	Give excess lengths to cables taking earthquakes, etc. in consideration.

•	Route cables giving them excess lengths lest they should disturb replacement of parts to be replaced for maintenance.

•	Make AC and DC cables apart each other.   When they have to be positioned close each other, do not make them run in parallel but make them cross each other.

•	When using cable protecting duct, be careful not to damage or break cables by catching them.



2.10	Notes on Performance During a Period When the BATTERY ASSY Is Being Replaced

When the installed BATTERY ASSY is out of order (when ‘W10100 BATALM’ occurs) or it is removed from the subsystem, the DF400 reads/writes data directly from/onto the HDU ASSY (being placed in the Write-Through mode) because it cannot use the CACHE ASSY.�Accordingly, the read/write performance will be lowered but no problem will be caused.







�3.	How to Use This Manual

This maintenance manual consists of this and fifteen other chapters listed below.   Each chapter has a table of contents to allow quick reference to the desired page.

Chapters 1 to 8 are common to all types (cabinet and rackmount types and rackframe).�Chapters 9 to 16 are specific to each type.

�  1.	SAFETY	SAF

  2.	ENTRY	ENT

  3.	THEORY	THE

  4.	LOCATION	LOC

  5.	TROUBLESHOOTING	TRB

  6.	PERIODIC	PER

  7.	MICRO/FLASH PROGRAM UPDATE	MIC

  8.	PANEL	PNL

  9.	PARTS REPLACEMENT	REP

10.	INSTALLATION	INS

11.	OPTIONAL INSTALLATION	OPT

12.	PARTS CATALOG	CAT

13.	INSTALLING IN RACK FRAME �	(Rackmount (HP) type)	FR-HP

14.	INSTALLING IN RACK FRAME �	(Rackmount (IBM) type)	FR-IB

15.	(missing number)

16.	INSTALLING IN RACK FRAME �	(SUN X500 System Rack type)	FR-SU

Related manual 

(	Disk Subsystem UPS MANUAL�(	Disk Subsystem UPS MANUAL Mounting on Rack Frame (HP/IBM)

1. SAFETY

This Chapter describes the safety summary for maintenance of the DF400, and the use of the maintenance manual.   The chapter name is described as SAF-(((( at the bottom of each page.

2. ENTRY

This Chapter describes the precautions for maintenance of the DF400, and the use of the maintenance manual.   The chapter name is described as ENT-(((( at the bottom of each page.

3. THEORY

This chapter describes the specifications for the DF400 and shows its appearance.   The chapter name is described as THE-(((( at the bottom of each page.

4. LOCATION

This chapter describes the parts location for the DF400 and the use of the maintenance manual. The chapter name is described as LOC-(((( at the bottom of each page.



�5. TROUBLESHOOTING

This chapter covers troubleshooting the DF400.   The chapter name is described as TRB-(((( at the bottom of each page.

6. PERIODIC

This chapter covers the periodic inspection of the DF400.   The chapter name is described as PER-(((( at the bottom of each page.

7. MICRO/FLASH PROGRAM UPDATE

This chapter covers up date of the micro/flash program of the DF400.   The chapter name is described as MIC-(((( at the bottom of each page.

8. PANEL

This chapter describes the functions of the panel of the DF400 and how to operate the panel. The chapter name is described as PNL-((((at the bottom of each page.

9. PARTS REPLACEMENT

This chapter covers replacing the parts of the DF400.   The chapter name is described as shown below at the bottom of each page, where REP, the abbreviation for the chapter name, is preceded by the symbol indicating the type of the DF400.

Rackmount type (RKL)	RKL-REP-((((

Cabinet type (CK)	CK-REP-((((

Rackmount type (RK)	RK-REP-((((

Rackmount type (RKY)	RKY-REP-((((

Rack frame (FR)	FR-REP-((((

10. INSTALLATION

This chapter describes how to install the DF400.   The chapter name is described as shown below at the bottom of each page, where INS, the abbreviation for the chapter name, is preceded by the symbol indicating the type of the DF400.

Rackmount type (RKL)	RKL-INS-((((

Cabinet type (CK)	CK-INS-((((

Rackmount type (RK)	RK-INS-((((

Rackmount type (RKY)	RKY-INS-((((

Rack frame (FR)	FR-INS-((((

11. OPTIONAL INSTALLATION

This chapter covers adding options to the DF400.   The chapter name is described as shown below at the bottom of each page, where OPT, the abbreviation for the chapter name, is preceded by the symbol indicating the type of the DF400.

Rackmount type (RKL)	RKL-OPT-((((

Cabinet type (CK)	CK-OPT-((((

Rackmount type (RK)	RK-OPT-((((

Rackmount type (RKY)	RKY-OPT-((((

Rack frame (FR)	FR-OPT-((((



�12. PARTS CATALOG

This chapter covers the parts catalog of the DF400.   The chapter name is described as shown below at the bottom of each page, where CAT, the abbreviation for the chapter name, is preceded by the symbol indicating the type of the DF400.

Rackmount type (RKL)	RKL-CAT-((((

Cabinet type (CK)	CK-CAT-((((

Rackmount type (RK)	RK-CAT-((((

Rackmount type (RKY)	RKY-CAT-((((

Rack frame (FR)	FR-CAT-((((

13. INSTALLING IN RACK FRAME (Rackmount (HP) Type)

This chapter covers rackmounting of the DF400.   The chapter name is described as �FR-HP-(((( at the bottom of each page.

14. INSTALLING IN RACK FRAME (Rackmount (IBM) Type)

This chapter covers rackmounting of the DF400.   The chapter name is described as FR-IB-(((( at the bottom of each page.

15.

(missing number)

16. INSTALLING IN RACK FRAME (SUN X500 System Rack)

This chapter covers rackmounting of the DF400.   The chapter name is described as �FR-SU-(((( at the bottom of each page.







Related manual

(	Disk Subsystem UPS MANUAL

A section describing the UPS used for the DF400.   The chapter name is described as �UPS-(((( at the bottom of each page.

(	Disk Subsystem UPS MANUAL Mounting on Rack Frame (HP/IBM)

This is a manual containing information on the mounting of the UPS on a rack frame.�The chapter name is described as UPS-FR(((( at the bottom of each page.





�4.	GLOSSARY

4.1	Abbreviations

CTL	Control

DBUF	Data Buffer

D-CTL	Data Control

DMA	Direct Memory Access

DRR	Data Recovery and Reconstruction

ECC	Error Checking and Correcting

FC	Fibre Channel

FD	Floppy Disk

FDD	Floppy Disk Drive

HDD	Hard Disk Drive (HDD with the canister)

HDU	Hard Disk Unit

HDU ASSY	Hard Disk Unit ASSY (Maintenance part name : same with HDU)

I/F	Interface

ID	Identifier

LCD	Liquid Crystal Display

LED	Light Emitting Diode

LVD	Low Voltage Differential

MPU	Micro Processor Unit

NVS	Non-Volatile Storage

PCI	Peripheral Component Interconnect

PDB	Power Disttibution Box

PDU	Power Distribution Unit

PS	Power Supply

RAID	Redundant Array of Inexpensive Disks

RST	Reset

R/W	Read/Write

SCSI	Small Computer System Interface

SPC	Sub-Processor

SVP	Service Processor

SW	Switch

UPS	Uninterruptible Power Supply

Web Utility	Disk Array Utility for Web



4.2	Transcribe

CTL#	Control Number

LU#	Logical Unit Number

ROW#	Row Number

PORT#	Port Number



�5.	Recycling

(1)	Parts to be recycled

The BATTERY ASSY of this unit uses lead batteries.   The lead battery is the valuable resources which can be recycled.   When you replace parts or dispose of used products, remove the BATTERY ASSY for recycling.

(2)	Recycle mark

The following three-arrow recycle mark indicates that the lead battery can be recycled.�This mark is pasted on the rear of the unit.

�EMBED Word.Picture.6���

(3)	Position of the lead battery and how to remove it

For the position of the lead battery and how to remove it, see “Replacing the battery” in Chapter 9 (for the type used).

(4)	Specifications for the lead battery

No.�Specifications�Rackmount (RKL) type�Cabinet (CK) / Rackmount (RK/ RKY) type��1�Manufacturer�Hitachi, Ltd.��2�Model�HP3-6 / NP3-6�HP10-6 (6M10.0)��3�Voltage [V]�6�6��4�Capacity [Ah]�3�10��(5)	Disposing of the battery and its safe keeping

To prevent the removed lead battery from short-circuiting, place insulation tape on its terminals or take other proper countermeasures.   Do not store the battery with dry batteries or other batteries.

� EMBED Word.Picture.6  ���

(	The lead battery contains poisonous substances.   Besides, if it is handled improperly, an electric shock or explosion may be caused.   Please follow the safety instructions below.

Do not disassemble or remake the battery.

Do not deform the battery.

Do not connect (+) pole to (() pole with metallic article such as a steel wire.

Do not reverse the connections of (+) and (() poles.

Do not peel off the covering tube.

Do not connect the battery directly to the outlet.

Do not connect the battery to anything other than this subsystem for charging/discharging.

Do not leave the battery at a hot place.   Store the battery in a dark, cool place.

(	Do not discard a used battery at the place where it is replaced, because it contains heavy metal (lead) and a deleterious substance (sulfuric acid) in it.

DF400	K6601627-
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Unit : min



Common to all types



Specific to each type








