1.	Outline

The DF400 series disk array subsystem is a device developed for large capacity data storage, high-speed data transfer, and high reliability, connecting two to 32 (six rows + two spares) 3.5-inch compact magnetic disk drives.�This subsystem consists of the array controller that controls compact HDD arranged and connected as an array and the compact HDD (five disks in one row).   As the host interface, the Ultra-2/Wide-SCSI and Fibre Channel interface are used.�There are four types of the DF400, that is, cabinet type (CK) and rackmount type (RK, RKY, and RKL).   The rackmount type (RKL) subsystem(s) (up to five subsystems) can be mounted not only on the U4 rack frame for exclusive use but also on a 19-inch rack frame other than Hitachi rack frames (U3, U4, and U5).   It also can be used as a floor-type (standalone) subsystem.   �The rackmount type (RK) subsystem(s) (up to two subsystems) can be mounted not only on the U4 or U5 rack frame for exclusive use but also on a 19-inch rack frame other than Hitachi rack frames (U3, U4, and U5).   Up to four rackmount type (RKY) subsystems can be mounted on the U3 rack frame for exclusive use.�The DF400 supports RAID 0, RAID 1, RAID 5 (4D+1P, 3D+1P, and 2D+1P), RAID 0+1 (hereinafter referred to as RAID A), striping RAID 0 (hereinafter referred to as RAID B), and RAID 0+1 full mapping (hereinafter referred to as RAID C).



1.1	Outline of Functions

(1)	SCSI-2 and Fibre Channel interfaces

(	The SCSI-2 which is the standard interface for small magnetic HDD is used.�Some of the functions of the SCSI-3 such as Ultra-2 are also adopted.

(	The Fibre Channel interface allowing high-speed, high-performance data transfer can be selected.

(	Since the upperlayer uses SCSI, the host can access the subsystem as if it is logically a SCSI device.

(	Up to 126 devices can be connected including the host owing to a support by the arbitrated loop, so that system configuration can be planned flexibly.

(	A cable length between a host and the DF400 can be extended up to 500 m (in the case of the 100-M5-SN-I fibre-optic cable), so that the subsystem can be installed in the place distant from a host.

(	It can switch an interface to be used between SCSI and Fibre Channel by replacing an I/F board and micro program.

(2)	High-speed data transfer

(	By activating multiple compact HDD concurrently, data can be read and written at a high speed.

(	In the Ultra-2/Wide SCSI configuration, data can be read or written at a speed of up to 80 Mbytes/s.

(	In the Fibre Channel configuration, data can be transferred between the host and the DF400 at the maximum speed of 100 M bytes/s.

(	By using a large-capacity non-volatile cache (32 M bytes to 2 G bytes /controller), speedup of command processing at the time of R/W hit is achieved.



�(3)	Large capacity

(	The rackmount type (RK/RKY) subsystem can realize a storage capacity of up to 2,149.0 G bytes (in the case of RAID 0/B) by installing up to 32 HDDs.   Furthermore, the rackmount type (RKY with RAID 0) can realize a storage capacity of up to 8.59 T bytes (RKY for RAID 0/B) when a special U3 rack frame is used for mounting.

(	From the host, this subsystem can be used as a single large-capacity disk or as up to 64 logical disks.

(	The number of user blocks in the entire subsystem can be calculated form the following formula.   For conversion into the storage capacity, multiply the number of blocks by 512.

(	RAID 5 (nD+1P)

Number of blocks = m ( n ( Number of mounted rows

(	RAID 1/RAID A/RAID C

Number of blocks = m ( int (Number of mounted HDD/2) (*1)

(	RAID 0

Number of blocks = m ( Number of mounted HDD (*2)

(	RAID B

Number of blocks = m ( 5 ( Number of mounted rows

*1	For int, fraction should be truncated.

*2	Number of mounted HDD is 2 or more.

For the number of Blocks (m) per HDD, see Table 1.1.1.



Table 1.1.1  Number of Blocks (m) and Capacity per HDD

HDD name (type)�

DF-F400-A5E4�DF-F400-A5E8

DF-F400-A5F8

DF-F400-A6F8�DF-F400-A5E18

DF-F400-A5F18

DF-F400-A6F18�DF-F400-A5E36

DF-F400-A5F36�

DF-F400-A5F72��Capacity�4.1 G bytes�8.7 G bytes�17.8 G bytes�35.7 G bytes�71.6 G bytes��Capacity 

(user area)�Number of blocks

(m)�8,130,432�17,017,088�34,936,320�69,856,512�139,912,192��per HDD�Capacity 

(G bytes)�4.162�8.712�17.887�35.766�71.634��



�Table 1.1.2  Number of Rows and Capacity of Disk Arrays

��Rackmount (RKL)�Cabinet (CK)�Rackmount (RK/RKY)���Number of rows�RAID�Capacity

(G bytes)�Number of rows�RAID�Capacity

(G bytes) �Number of rows�RAID�Capacity

(G bytes)����0�    8.3��0�    8.3��0�     8.3����1�    4.2��1�    4.2��1�     4.2�����4D�  16.7���4D�  16.7���4D�   16.7��Minimum�1�5�3D�  12.5�1�5�3D�  12.5�1�5�3D�   12.5��configuration���2D�    8.3���2D�    8.3���2D�     8.3����A�    8.3��A�    8.3��A�     8.3����B�  20.8��B�  20.8��B�   20.8����C�    8.3��C�    8.3��C�     8.3����0�716.3��0�1,432.6��0�2,149.0����1�286.5��1�    573.0��1�   859.6�����4D�573.0���4D�1,146.1���4D�1,719.2��Maximum�2�5�3D�429.8�4�5�3D�   859.6�6�5�3D�1,289.4��configuration���2D�286.5���2D�   573.0���2D�   859.6����A�286.5��A�   573.0��A�   859.6����B�716.3��B�1,432.6��B�2,149.0����C�286.5��C�   716.3��C�1,002.8��* The capacity per row depends on the capacity of HDD to be mounted.

In the minimum configuration, 4.1 G bytes HDD are used.   The capacity in the RAID 0/1 configuration is calculated for the case using two HDD, the capacity in the RAID 5/B configuration is calculated for the case using one row, the capacity in the capacity in the RAID A configuration is calculated for the case using four HDD.�The capacities in the maximum configurations are calculated for the case using the 71.6 G bytes HDD.

(4)	High data availability

(	In the RAID 1/5/A/C configuration, data can be read or written continuously without system down by using the parity HDD (1 disk/row) when the one disk fails.

(5)	High data reliability

(	The DF400 controller automatically generates and adds the original 4-byte data assurance codes to the data transferred from the host computer and writes the codes on the disk along with the data, thus enhancing data reliability.

(	On the data bus in the controller, the data assurance codes are automatically generated and checked to enhance data reliability in data distribution/concentration control inherent to the disk array.

(6)	Diagnostic and maintenance functions

(	With the panel indicator located on the subsystem main unit, diagnosis and maintenance can be performed.

(	Diagnostics and maintenance of this subsystem can be performed via the maintenance terminal (personal computer) or LAN connected to the RS232C serial interface on the host computer or controller.

(	By using an optional utility program, the equipment state can be checked and the faulty section can be identified.

(	By using a remote maintenance function (SNMP), the diagnosis of the system from an apart place can be performed.

�2.	Basic Specifications

2.1	Basic Specifications

2.1.1	Basic specifications of cabinet type (CK) and rackmount type (RKL/RK/RKY)



�Type�Rackmount��Rackmount type  (*6)���type�Cabinet type�(RK)�(RKY)��Item�(RKL)

(*7)�(CK)�Single unit�Mounted on U4/U5 rack�Single unit�Mounted on U3 rack��Host interface�Interface type�Ultra 2-Wide SCSI Low Voltage Differential(LVD)

Ultra-Wide SCSI Single-ended/Differential

Fibre Channel Optical (Non-OFC, 100-M5-SN-I)

(ANSI FC-PH	X3T11 / Project 755D / Rev 4.3)

(ANSI FC-PH-2	X3T11 / Project 901D / Rev 7.2)

(ANSI FC-PH-3	X3T11 / Project 119D / Rev 8.4)

Electrical (100-tw-EL-S)���Data transfer speed

(i.e. maximum speed for transfer to the host)�  80 M bytes/s (Ultra 2-Wide SCSI)

  40 M bytes/s (Ultra -Wide SCSI)

100 M bytes/s (Fibre Channel)���Number of ports�SCSI�2/4 (PORT)�2/4 (PORT)�4/8 (PORT)�8/16 (PORT)�4/8 (PORT)�16/32 (PORT)���(Single/Dual CTL)�Fibre Channel�2/4 (PORT)�2/4 (PORT)�2/4 (PORT)�4/8 (PORT)�2/4 (PORT)�8/16 (PORT)���Transferred block size�512 bytes��HDD used�HDD size (mm)

(W(D(H)�Thin type	(1.0-inch H) : 101.6(146.1(25.4

Thick type	(1.6-inch H) : 101.6(146.1(41.5���Disk size�90 mm (3.5-inch)���Data capacity�4.1/8.7/17.8/35.7/71.6 G bytes���Revolution speed�7,200 min -1, 10,000 min -1��RAID�RAID level  *1)�0/1/5/A/B/C��specif-�RAID�RAID 0�2D/rows - 5D/rows��cations�configuration�RAID 1�1D+1P/rows - 2D+2P/rows����RAID 5 �2D+1P/rows, 3D+1P/rows, 4D+1P/rows����RAID A�2D+2P/rows����RAID B�5D/rows����RAID C�2D+2P /rows���Row configuration�1 - 2 rows�1 - 4 rows�1 - 6 rows�-�1 - 6 rows�-��

�

�Type�Rackmount��Rackmount type  (*6)���type�Cabinet type�(RK)�(RKY)��Item�(RKL) 

(*7)�(CK)�Single unit�Mounted on U4/U5 rack�Single unit�Mounted on U3 rack��Sub-�Minimum (G bytes)���system��RAID 0�  8.3/17.4/35.7/  71.5/143.2��data��RAID 1�  4.2/  8.7/17.8/  35.7/  71.6��capacity��RAID 5���(*2)��(4D+1P)�16.7/34.8/71.5/143.0/286.5����(3D+1P)�12.5/26.1/53.8/107.2/214.9����(2D+1P)�  8.3/17.4/35.7/  71.5/143.2����RAID A�  8.3/17.4/35.7/  71.5/143.2����RAID B�20.8/43.5/89.4/178.8/358.1����RAID C�  8.3/17.4/35.7/ 71.5/143.2���Maximum (G bytes)����������RAID 0�41.6/87.1/

178.8/357.6/

716.3�83.3/174.3/

357.7/715.3/

1,432.6�124.9/261.3/

536.6/1,072.9/2,149.0�4,298.0�124.9/261.3/

536.6/1,072.9/2,149.0�8,596.0����RAID 1�16.6/34.8/

71.5/143.0/

286.5�33.3/ 69.7/

143.0/286.1/

573.0� 50.0/104.5/

214.6/429.1/

859.6�1,719.2� 50.0/104.5/

214.6/429.1/

859.6�3,438.4����RAID 5����������(4D+1P)�33.3/ 69.7/

143.0/286.1/

573.0�66.6/139.4/

286.1/572.2/

1,146.1�99.9/209.1/

429.2/858.3/

1,719.2�3,438.4�99.9/209.1/

429.2/858.3/

1,719.2�6,876.8����(3D+1P)�24.9/52.2/

107.3/214.5/

429.8�50.0/104.5/

214.6/429.1/

859.6�74.9/156.8/

321.9/643.7/

1,289.4�2,578.8�74.9/156.8/

321.9/643.7/

1,289.4�5,157.6����(2D+1P)�16.6/34.8/

71.5/143.0/

286.5�33.3/  69.7/

143.0/286.1/

573.0�50.0/104.5/

214.6/429.1/

859.6�1,719.2�50.0/104.5/

214.6/429.1/

859.6�3,438.4����RAID A�16.6/34.8/

71.5/143.0/

286.5�33.3/  69.7/

143.0/286.1/

573.0�50.0/104.5/

214.6/429.1/

859.6�1,719.2�50.0/104.5/

214.6/429.1/

859.6�3,438.4����RAID B�41.6/87.1/

178.8/357.6/

716.3�83.2/174.2/

357.7/715.3/

1,432.6�127.8/261.3/

536.6/1,072.9/2,149.0�4,298.0�127.2/261.3/

536.6/1,072.9/2,149.0�8,596.0����RAID C�16.6/34.8/

71.5/143.0/

286.5�41.6/87.1/

178.8/357.6/

716.3�58.2/121.9/

250.4/500.7/

1,002.8�2,005.7�58.2/121.9/

250.4/500.7/

1,002.8�4,011.5��



�

�Type�Rackmount��Rackmount type  (*6)���type�Cabinet type�(RK)�(RKY)��Item�(RKL) 

(*7)�(CK)�Single unit�Mounted on U4/U5 rack�Single unit�Mounted on U3 rack���Unit of expansion����(G bytes)�RAID 0�  4.2/  8.7/17.8/35.7/71.6����RAID 1�  4.2/  8.7/17.8/35.7/71.6����RAID 5�����(4D+1P)�16.7/34.9/71.5/143.0/286.5����(3D+1P)�12.5/26.1/53.6/107.2/214.9����(2D+1P)�  8.3/17.4/35.7/71.5/143.2����RAID A�  8.3/17.4/35.7/71.5/143.2����RAID B�20.8/43.5/89.4/178.8/358.1����RAID C�  8.3/17.4/35.7/71.5/143.2��Cache�Capacity (M bytes/CTL)�32 - 512�32 - 1,024�32 - 2,048��specifi-�Control system�Read LRU/Write after��cations�Battery backup�Provided���Backup duration  (*3)�48 h

(1,024 M bytes

/subsystem)�48 h

(2,048 M bytes

/subsystem)�

48h (4,096 M bytes/subsystem)��Internal�Control CPU�MPC603e (@200 M Hz)��logic�Control OS�VxWorks��specifi-�Control memory�Flash memory 1 M bytes/L2 Cache memory 512 k bytes/DRAM 8 M bytes��cations�Data bus performance�Cache access:300 M bytes/s���Data assurance method�Data bus	: Through-parity

Cache memory	: ECC (1 bit for correction, 2 bits for detection)

HDD	: Data assurance code��Redun-dancy�Component to which a hot replacement is applicable

(*9)�CTL ASSY

HDU ASSY

AC/DC PS 



FAN ASSY

BATTERY

ASSY

SVP ASSY�CTL ASSY

HDU ASSY

CTL PS 

DRV PS

FAN ASSY

BATTERY

ASSY

SVP ASSY�CTL ASSY

HDU ASSY

CTL PS 

DRV PS

FAN ASSY

BATTERY ASSY

SVP ASSY

IN BOX ASSY��Maint-�Micro-loading system�Flash memory/HDD (resident)��enance

specifi-

cations�SVP (built-in dedicated tool) panel�(	Failure information logging/Power control

(	Controlling micro program patch

(	HDD controlling micro program D/L

(	Configuration information change

(	HDD recovery initiating process (This process is automatic when disk replace)���FDD�(	Failure and statistics information logging

(	Controlling program patch/HDD D/L���Operator panel�(	Power ON/OFF switch and status LEDs

(	Failure message indication��

�

�Type�Rackmount��Rackmount type  (*6)���type�Cabinet type�(RK)�(RKY)��Item�(RKL)

(*7)�(CK)�Single unit�Mounted on U4/U5 rack�Single unit�Mounted on U3 rack��Physical�Startup time�Standard 40 s (Max. 3 min)��specifi- cations�Chassis size (mm)

(W(D(H)�Rackmount:

483(707(262

Standalone:

262(707(535�375(715(700�482(706(700�U4 (Rev.B):

596(996(1,606

U4 (Rev.A):

600(905(1,620

U5:

700(900(1,720�751(675(440�900(800

(1,980���Mass (kg)  (*4)�Rackmount:

65 approx.

Standalone:

75 approx.�145 approx.�170 approx.�U4:

460 approx.

U5:

535 approx.�170 approx.�920 approx.���Noise (dB)�60�65��Input power�Input voltage  (*5)�89 - 127 V AC �or 178 - 254 V AC�178 - 254 V AC

��specifi-�Frequency�50/ 60 Hz ( 1Hz��cation�Number of phases, cabling�With single-phase protective grounding���Nominal current�5.5/2.8 A�10.0/5.0 A�6.0 A�13.0 A�6.0 A�25.0 A���Breaking current�10.0 A�15.0 A�20.0 A�36.0 A 

(18.0 A)�20.0 A�60.0 A 

(30.0 A)����Required power

(*8)�(steady)�One PS unit(

550 VA

(550 W)

Two PS units(�350 VA (2�1,000 VA

(1,000 W)�1,200 VA

(1,200 W)�2,600 VA

(2,600 W)�1,200 VA

(1,200 W)�5,000 VA

(5,000 W)�����(starting)�One PS unit(

600 VA

(600 W)

Two PS units(�375 VA (2�1,200 VA

(1,200 W)�1,400 VA

(1,400 W)�3,000 VA

(3,000 W)�1,400 VA

(1,400 W)�5,800 VA

(5,800 W)��Opera- tional and environ-�Temperature�10 - 40(C (U5:16 - 32(C)

(When the A5F18, A6F18, A5F36 and A5F72 are installed, it is recommended to use it within a range from 10(C to 35(C.)��mental�Humidity�  8 - 80%  (U5:20 - 80%)��specifi- cations�Maximum wet bulb temperature�29(C (non-condensing)

(U5:26(C)���Vibration�Operating	: Less than 2.45 m/s2  ( 0.25 G)

Non-operating	: Less than 4.9 m/s2  ( 0.5 G)

Transporting	: Less than 4.9 m/s2  ( 0.5 G)��Insulation

perfor-�Insulation withstand voltage�AC 1,500 V (10 mA, 1 min)��mance�Insulation resistance�DC 500 V, 10 M( or more��

�*1	(	The RAID 0 configuration of this subsystem provides no redundancy because it does not support the data striping function.

Notice :	Although a subsystem with a configuration of RAID 5, RAID 1, RAID A, or RAID C has high data reliability by means of redundancy, a possibility remains that data is lost owing to an unexpected failure of a host or array subsystem hardware or software.   Therefore, users are requested to backup all data for restoration in case when the original data is lost.

*2	(	When two or more RAID levels are not mixed.

(	This capacity eliminates the control area on each HDD.

(	This capacity is calculated assuming that 1 G byte = 1,000,000,000 bytes.

*3	(	Time for baking up data on the cache memory is indicated.

(	If the battery which has passed the time limit for periodic replacement, backing up time may become remarkably short.

(	The battery is fully charged.

(	Non-volatility of data on the cache memory is ensured against power supply failures such as a sudden power failure.   It transfers data in a cache memory onto HDDs by turning off the power normally, and prevents the battery charge from being wasted.

(	In the case the subsystem status is changed to cache backup mode, a warning (lighting of the orange LED) notifying a voltage drop of the battery may be issued when the subsystem is started.   It shows that the remaining capacity of the battery is not sufficient, and in this state the subsystem operates disabling the Write Cache function automatically.   When the battery is charged, the warning indication disappears, and the subsystem continues the operation enabling the Write Cache function.�The warning indication disappears within 24 hours at the latest. Even when the warning is being displayed, normal operation will be assured although the operation is placed into the Write-Through mode and the read/write performance is lowered.

(	If the unit is not energized for more than a month, the over discharging of the battery occurs and it may be cause an unrecoverable damage.   In this case, the battery must be energized more than 24 hours at least once a month, or store the unit with the switch of the battery off.   Even when the switch is off, the battery discharges naturally.   Even in this case, however, charge the battery once per three months for longer than 24 hours because spontaneous discharge is done.

*4	(	Maximum configuration (all of the mountable HDD, redundant controller, and redundant power supply are provided.)

*5	(	Use of an uninterruptible power system (UPS) is recommended against sudden power failures.

*6	(	The rackmount type (RK) are mountable on a a Hitachi standard 19-inch rack frame (U4/U5) or the other 19-inch rack frame.   In this case, dedicated rack rails corresponding to the number of rackmount type (RK) units to be mounted are required. (The U5 rack frame is excluded)



�*7	(	The rackmount type (RKL) are mountable on a a Hitachi standard 19-inch rack frame (U4) or the other 19-inch rack frame.   In this case, dedicated rack rails corresponding to the number of rackmount type (RKL) units to be mounted are required. You can also install the subsystem on the floor by using the on-the-floor-installation kit which is an accessory component. 



�

Also, there is a limitation on the weight. Contact us before mounting the rackmount type (RKL/RK) on 19-inch rack other than the U3, U4, and U5 rack made by Hitachi.

(	The U3 and U5 rack frame enable powering on/off operation and LED indication for all devices mounted on them to be done on the centralized panel.

(	It is equipped with a centralized power distributor (for 200 V) and centralized power switch so that the subsystem power can be turned on/off from the rack frame side.

(	A cable with single-phase 200 V plug is supplied with the rack as the standard component.   If you want to connect to the centralized power distributor directly, installation of the power cable is required.

(	The plug shape and receptacle for rack is as follows:

�For U3/U4 rack�For U5 rack�For U5J rack��Plug shape�NEMA standard L6-30P

� EMBED Word.Picture.6  ����UL: Listed Model 3502681A

UL: Listed Model 3502682A

UL: Listed Model 3502683A�JL04HV-2E22-22PE-BT

(Manufactured by Japan Aviation Electronics Industry Limited)��Receptacle�L6-30R��JL04HV-8A22-22SE-EB or

JL04HV-8A22-22SE-EB

(Manufactured by Japan Aviation Electronics Industry Limited)��(	Since the U3/U4/U5 rack uses the dual AC line, prepare two outlets.   In this case, when the lines are connected to AC lines independent from each other respectively, they can be duplicated.

*8	(	Powers required for the maximum configurations are shown.�In the planning of facilities such as an uninterrupted power supply (UPS), calculate with a power factor of 100%.   The values shown are those for 100/200 volts.   When a tolerance is included, this value may be exceeded.

*9	(Hot replacement must be done by trained service personnel only.



�2.1.2	Basic specifications of remote adapter



�Type

Item�Remote Adapter

(DF-F350F-VR2)��Physical

specifications�Chassis size (mm)

(W(D(H)�140(140(43���Weight (kg)�1.0 approx.��Input power�Input voltage�89 - 254 V AC��specification�Frequency�50/ 60 Hz ( 1 Hz���Number of phases, cabling�With single-phase protective grounding��Opera- tional and�Temperature�5 - 47(C��environmental�Humidity�8 - 80%��specifications�Vibration�Operating	: Less than 2.45 m/s2  ( 0.25 G)

Non-operating	: Less than   4.9 m/s2  ( 0.5 G)��Insulation

performance�Insulation withstand voltage�AC 1,500 V (10 mA, 1 min)���Insulation resistance

�DC500 V, 10 M( or more��



�2.1.3	Basic specifications of UPS



�Type�Cabinet type�Rackmount type  (*3)��Item�(X12C)�(X12K)�(X22K)��Connectable model  (*1)�DF400-RKL/CK/RK/RKY (One unit)��Physical

specifications�Chassis size (mm)

(W(D(H)�297(613(545�481(630(262�481(680(174���Mass (kg)�74�64�62���Noise (dB)�45��Input power�Input voltage�85 - 115 V AC�170 - 230 V AC��specifications�Frequency�50/ 60 Hz ( 1 Hz���Number of phases, cabling�Single phase, two-wire (two wires and grounding)���Power required  (*4)�1,600 VA (1,600 W)�1,800 VA (1,800 W)��Output power specifications�Power capacity�1,200 VA

(1,200 W)�1,400 VA

(1,400 W)��Operational and enviro-�Temperature�10 - 40(C��nmental specifications�Humidity�8 - 80%���Vibration�Operating	: Less than 2.45 m/s2  ( 0.25 G)

Non-operating	: Less than   4.9 m/s2  ( 0.5 G)��Insulation

performance�Insulation withstand voltage�AC 1,500 V (10 mA, 1 min)���Insulation resistance

�DC 500 V, 10 M( or more��Backup duration  (*2)�15 min (30 minutes when an additional battery unit is connected)��*1	(	Only a single DF400 can be connected to the UPS�Do not connect the two or more DF400s nor a device other than the DF400.�If connected, normal operation of them are not assured.

*2	(	Figure 2.1.2 shows the flow of operations when a power failure occurs.   The backup duration required for the UPS is the sum of the host shutting down time and programmed stopping time of the DF400.�Estimate the required backup duration by taking the standard programmed stopping time of the DF400 shown in Table 2.1.2 in consideration together with the host shutting down time, and connect the additional battery unit if necessary.



�

� EMBED Word.Picture.6  ���



Figure 2.1.2 Flow of Operations when a Power Failure Occurs



Table 2.1.2  Standard Programmed Stopping Time of DF400

Cache capacity (M bytes)�64�128�512�1,024�2,048��Standard programmed stopping time (min)�0.5�1.0�4.0�8.2�16.3��

(	If the UPS is left not energized for longer than three months, the battery may get unrecoverable damage owing to over discharge (spontaneous discharge).�To prevent such damage, turn on the MCCB and apply the power to the battery for 24 hours to charge it.

*3	(	The rackmount type are mountable on a a Hitachi standard 19-inch rack frame (U4) or the other 19-inch rack frame.   In this case, dedicated rack rails corresponding to the number of rackmount type units to be mounted are required.

�

Also, there is a limitation on the weight. Contact us before mounting the rackmount type on 19-inch rack other than the U4 rack made by Hitachi.

�(	The plug shape and receptacle for UPS power cable is as follows:

Type�Plug shape�Receptacle��100V UPS

(X12C,X12K)�NEMA standard L5-20P
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�NEMA standard L5-20R
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��200V UPS

(X22K)�EN60320-C14
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�EN60320-C13
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��*4	(	Powers required for the maximum configurations are shown.�In the planning of facilities, calculate with a power factor of 100%.   The values shown are those for 100/200 volts.   When a tolerance is included, this value may be exceeded.





�2.2	Environmental Specifications and Reliability

�Type

Item�Rackmount type

(RKL)�Cabinet type

(CK)�Rackmount type

(RK/RKY)�Remarks��Temperature�Operating�10 to 40(C

(When the A5F18, A6F18, A5F36 and A5F72 is installed, it is recommended to use it within a range from 10(C to 35(C.)����Non operating�(10 to 50(C����Transporting/ storing�(30 to 60(C����Temperature change rate�(10(C/h���Humidity�Operating�8 to 80%����Non-operating�8 to 90%����Maximum wet bulb temperature�29(C

(non-condensing)���Vibration�Operating�2.45 m/s2  ( 0.25 G) or less����Non-operating�4.9 m/s2  ( 0.5 G) or less����Transporting (packed)�4.9 m/s2  ( 0.5 G) or less���Impact�Operating�19 m/s2  ( 2 G) or less�10 ms half-since wave.���Non-operating�49 m/s2  ( 5 G) or less����Transporting (packed)�78 m/s2  ( 8 G) or less���Angle at which the equipment will turn over�15 degrees or more�Measured when installed with leveling bolts.��Atmosphere�No corrosive gas and salty air must be found.���Acoustic noise�60 dB or less�65 dB or less�Measured with the A scale, and at the position one meter away from the front end of the unit and one meter high.��MTBF�More than 50,000 hours are expected.�The case of the minimum construction.��MTBDL��EMBED Word.Picture.6���

More than about 20 million hours.�Mean Time Between Data Lost��Drop in package �(JIS Z 0200-1994)�No abnormality must be free drop level IV�No abnorm-ality must be found at drop level IV (one end is dropped while another end is support-ed).���Radio frequency radiation�Conforms to FCC Parts15B Class A.���Instantaneous power failure�10 ms (100% dip)���

�2.3	Handling

This equipment is sensitive against vibration, shock, and dust.   Special care must be given to handling so that static electricity or an unreasonable force will not be applied to the subsystem.



2.3.1	Packing

Apply moisture-proof packing to DF400.

(1)	For packing, use the inner, outer, and shock absorbing materials used for transportation from the manufacturing factory or use the shock absorbing structure that prevents direct shock.

(2)	Mark the top and bottom clearly on the outer surface of the packing box so that the box will not be put upside down.   Also, mark the precaution for careful handling.



2.3.2	Transportation

During transportation, do not let shock and vibration higher than specified values be given to the equipment.



2.3.3	Storage

For storage, apply moisture-proof packing.





�2.4	Handling of Battery 

Following fully-closed lead acid batteries are used:

cabinet/rackmount type(RK/RKY)	: voltage 6.0 V, capacitance 10 Ah

rackmount type(RKL)	: voltage 6.0 V, capacitance 3 Ah

The fully-closed lead acid battery is a valuable resource that can be recycled.   The three-arrow mark shown below indicates that the fully-closed lead acid battery is a component that can be recycled.  A seal of this mark is affixed on the sheet metal holder of the battery.

When replacing the battery or discarding the subsystem, give cooperation to recycling the sealed lead battery.   Please bring it, with its terminals covered with insulating tape or the like, to a supplier who is a collaborator for the recycling of batteries.



�EMBED MSDraw���



For safety upon disposal/storage of the battery, the following must be strictly observed:



�

(	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.



Disposal of used up cells and batteries

The UPS uses lead-acid batteries that contain precious recyclable materials.   Recycle them appropriately according to the local disposal ordinances and regulations.

�3.	Appearance

3.1	Appearance of DF400 Subsystem

Figure 3.1.1 to 3.1.10 shows the appearance of the DF400 subsystem.

(1)	Rackmount Type (RKL)
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Figure 3.1.1  Appearance of DF400 Subsystem (RKL)



�(2)	Cabinet Type (CK)
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Figure 3.1.2  Appearance of DF400 Subsystem (CK)



(3)	Rackmount Type (RK)
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Figure 3.1.3  Appearance of DF400 Subsystem (RK)



�(4)	Rackmount Type (RKY)
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Figure 3.1.4  Appearance of DF400 Subsystem (RKY)



(5)	Rack Frame (U3)
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Figure 3.1.5  Appearance of DF400 Subsystem (U3 Rack)

�(6)	Rack Frame (U4)
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Figure 3.1.6  Appearance of DF400 Subsystem (U4 Rack)



(7)	Rack Frame (U5)



� EMBED Word.Picture.6  ���



Figure 3.1.7  Appearance of DF400 Subsystem (U5 Rack)

�(8)	UPS



� EMBED Word.Picture.6  ���



Figure 3.1.8  Cabinet Type UPS(X12C)
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Figure 3.1.9  Rackmount Type(X12K)
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Figure 3.1.10  Rackmount Type(X22K)
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