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1.0 General

1.1 Introduction

This document describes the specifications of the following HGST 3.5 inch FCAL drives.
Table 1: Product ID table

Drive Name Model Name Type Capacity (GB) | Interface
Ultrastar SSD400S-400 HUSSL4040ALF400 USSFCR400 400 3.5" FCAL
Ultrastar SSD400S-200 HUSSL4020ALF400 USSFCR200 200 3.5"FCAL
Ultrastar SSD400S-100 HUSSL4010ALF400 USSFCR100 100 3.5"FCAL

Note: The specifications in this document are subject to change without notice.
For technical and ordering information, please visit our website at http://www.hgst.com.

1.2 Glossary

Word Meaning

BMS Background Media Scan

Kb Kilobit = 1000 bits

Mb Megabit = 1,000,000 bits

GB Gigabyte = 1,000,000,000 bytes
SSD Solid State Drive

MB Megabyte = 1,000,000 bytes
KB Kilobyte = 1000 bytes

SFF Small Form Factor

SMART Self-Monitoring and Reporting Technology
FC-AL Fibre Channel - Arbitrated Loop

1.3 Caution

This drive can be damaged by ESD (Electric Static Discharge). Any damage incurred to the drive after its removal from the
shipping package and the ESD protective bag are the responsibility of the user.
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2 Outline of the Drive

» Storage capacities of 400GB, 200 GB, and 100 GB
* 2 Gbps and 4 Gbps FCAL interface

*  Supports dual-ported operations

e Supports full duplex operations

* Variable sector size (512B, 520B, and 528B) as production releases do not support 4096B
* Tagged Command Queuing support

* Automatic read/write data transfer

e Adaptive read ahead algorithm

*  Write Cache via PLI protection

¢  XOR Function

* ECC On The Fly correction

* Automatic defect reallocation

»  Self diagnostics at power on

* Use of SLC NAND Flash.

*+ SMART

e ANSI T10 Protection Information (End-to-End)
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3.0 Solid State Drive

3.1 Control Electronics

The drive is electronically controlled by a microprocessor, logic modules, digital/analog modules and various drivers and
receivers. The control electronics perform the following major functions:

*  Monitors incoming power to insure safe writes

* Provides temporary back-up power in the event of a power loss

* Maintains data integrity through CRC, ECC and Power Loss Imminent detection
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4.0 Drive Characteristics

4.1 Formatted Capacity

Table 2: Formatted Capacity

Description HUSSL4040ALF400 | HUSSL4020ALF400 | HUSSL4010ALF400
Label capacity 400 GB 200 GB 100 GB
Total data bytes (512 400,088,457,216 200,049,647,616 100,030,242,816
bytes/sector)
Total logical data 781,422,768 390,721,968 195,371,568
blocks (2E9390B0h) (1749F1B0h) (BA52230h)
4.2 Data Sheet
Table 3: Data Sheet
Host Interface Transfer Rate 2 Gbps or 4.0 Gbps
Flash Media 34nm Single Level Cell NAND
SDRAM size 512 MB
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4.3 Inquiry Information

4.3.1 Product ID

Product ID in Section 17.5.1.1, “Inquiry Data Format - EVPD = 0, Page Code = 0” on page 113, is as follows:
Table 4: Product ID in Inquiry Command

Product ID Description
HUSSL4040ALF400 400 GB, FCAL
HUSSL4020ALF400 200 GB, FCAL
HUSSL4010ALF400 100 GB, FCAL

4.4 World Wide ID - Block Assignment

Block Assignment of World Wide ID is as follows:
Table 5: Block assignment of World Wide ID in INQUIRY Command

Manufacturing Site Product Block Assignment
HUSSL4040ALF400 001hM
HUSSL4020ALF400 O
China 001k
HUSSL4010ALF400 001hM

Note (1) - Additional block assignment will be issued as needed based on actual production volume.
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4.5 Performance characteristics

Drive performance is characterized by the following parameters:
*Command overhead
*Data transfer speed
*Buffering operation (read ahead/write cache)
Note: All the above parameters contribute to drive performance. There are other parameters that contribute to the perfor-

mance of the actual system. This specification tries to define the bare drive characteristics, not system throughput, which
depends on the system and the application.

4.5.1 Drive ready time

Table 6: Drive ready time

Model

400/200/100 (GB) <10 seconds to Data Ops, <1 second to Interface Response

4.5.2 SSD Command Overhead

Table 7: SSD Command Overhead

Model

400/200/100 (GB) 30 usec

4.5.3 SSD Response Time

Table 8: SSD Response time

Model Typical (Sec) Max (Sec)

400/200/100 (GB) 100 Micro Second 20 Milli Second
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4.5.4 Data transfer speed (Drive can sustain performance up to these values)

SSD400S SL.C FC
Random Read IOPS
4KB, aligned, QD=1 7K
4KB, aligned, QD=4 22K
4KB, aligned, QD=32 40K
8KB, aligned, QD=1 6K
8KB, aligned, QD=4 18K
8KB, aligned, QD=32 23K
Random Write IOPS
4KB, aligned, QD=1 8K
4KB, aligned, QD=4 16K
4KB, aligned, QD=32 20K
8KB, aligned, QD=1 6K
8KB, aligned, QD=4 12K
8KB, aligned, QD=32 12K
Random 70/30% Read/Write IOPS
4KB, aligned, QD=1 8K
4KB, aligned, QD=4 19K
4KB, aligned, QD-32 24K
8KB, aligned, QD=1 6K
8KB, aligned, QD=4 14K
8KB, aligned, QD=32 16K
Sequential Read Data Transfer Rate (MB/s) 64KB, aligned, QD=32 385
8KB, aligned, QD=32 16K

Notes:

Drive performance varies with model capacity and actual drive use
For this table, '1 MB / Sec' should be interpreted as 7024X1024 bytes per Second.

4.5.5 Random writes over the life of the drive

Model 100 GB 200GB 400GB

Worst Case (PB) 11 21.6 41.3
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5.0 Data Integrity

The SSD employs a fail-safe write cache that insures customer data is committed to the media in the event of a power loss.
This fail-safe write cache cannot be disabled. On a given write command, if all data has been received by the SSD and the
RESPONSE frame has been sent to the Initiator with good status, it is guaranteed that all write data will be committed to the
media in the event of a power loss. If the RESPONSE frame was not sent and some (or all) of the data was received by the
SSD, some (or all) of the data may be committed to the media in the event of a power loss. In this case, it is guaranteed that all
affected blocks will be readable without error, but not all blocks may return the newly written data.

5.1 Equipment Status

Equipment status is available to the host system any time the drive is not ready to READ or WRITE. This status normally
exists at power-on time and will be maintained until the following conditions are satisfied:

. Self-check of drive is complete

Appropriate error status is made available to the host system if any of the following conditions occur after the drive has
become ready:

. SMART error is detected

5.2 Error Recovery Procedure

Errors occurring with the drive are handled by the error recovery procedure.

Errors that are uncorrectable after application of the error recovery procedures are reported to the host system as non-recover-
able errors.

HGST Ultrastar SSD400S (FCAL) Solid State Drive Specification
11



HGST Ultrastar SSD400S (FCAL) Solid State Drive Specification
12



6.0 Electrical Interface

6.1 FC-AL Connector

The drive conforms to SFF specifications 8045, 8067 and 8451. The SFF 8045/8067 documents defines the electrical specifi-
cation and SFF-8451 defines the mechanical specification. The only difference between SFF-8045 and SFF-8067 is the Enclo-
sure Service Interface. The drive will 'discover' the level of Enclosure Service Interface supported by the enclosure, and use
the proper level for enclosure communication. This 'discovery' process is defined in the SFF-8067 specification.

The connector is expected to be used in an environment which uses a common connector structure for racking drives in a cab-
inet. The connector allows for plugging a drive directly into a backplane by providing the necessary electrical connection.

Mechanical stability and device retention must be provided by a mechanism outside the drive.

The signals defined in this connector include:

*Dual ported Fibre Channel In/Out control signals

e +5V and +12V power

¢ ID select

¢ Motor start control
* LED drive signals
¢ PBC Interlock control

¢ Fibre Channel link rate selection/Hard Reset

¢ Power control

6.1.1 40 pin SCA-2 SFF-8045 FC-AL Connector Definition

The drive uses the connector compatible with the SFF-8045 connector specifications. The connector contact assignment is

shown in following table.

Table 9: 40-pin Connector Signal Definition

Signal Name Pin # Pin # Signal Name
-ENBL BYP CH1 1 21 12V Charge
12 Volts 2 22 12V Ground
12 Volts 3 23 12V Ground
12 Volts 4 24 +Port 1 _In
-Parallel ESI 5% 25 -Port 1 In
-Drive Present 6 26 12V Ground
Ready LED Out 7 27 +Port 2_In
Power Control 8 28 -Port2 In
Start 1/Mated 9 29 12V Ground
Start 2/Mated 10 30 +Port 1_Out
-ENBL BYP CH2 11 31 -Port 1_Out
Sel 6/-EFW 12% 32 5V Ground
Sel 5/-P ESI 5 13* 33 +Port 2 Out
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Sel 4/-P_ESI 4 14* 34 -Port 2 Out

Sel 3/-P_ESI 3 15% 35 5V Ground

Fault LED Out 16 36%* Sel 2/-P_ESI 2
Dev_Ctrl Code 2 17 37* Sel 1/-P_ESI 1
Dev Ctrl Code 1 18 38%* Sel 0/-P_ESI 0

5 Volts 19 39 Dev_Ctrl Code 0
5 Volts 20 40 5V Charge

Note: The guide pins are connected to 5V ground.
* Definition changes for SFF-8067

6.1.2 Voltage and Ground Signals

The 12 V and 5 V contacts provide all of the voltages required by the drive. The two voltages share a common ground plane to
which all of the ground contacts are connected.

6.1.3 Fault LED Out

As specified in the SFF-8045 specification, the Fault LED is driven under the following conditions:

*both enable bypass signals are asserted by the drive
* an internal failure has been detected by the drive
 the drive has been instructed by the host to turn on the LED

The drive provides an open-drain driver with up to 30mA of current sink capability to the drive fault LED. The cathode of the
LED should be connected to this signal. The LED and the current-limiting resistor must be provided by the enclosure.

6.1.4 Ready LED Out

As specified in the SFF-8045 specification, the Ready LED Out signal has the following definition (per the Hot Plug Imple-
mentation):

* Drive not mated:
— The signal is de-asserted (i.e. high). The LED is off.
* Drive mated, motor not spinning:

— The signal is asserted (i.e. low) for a period long enough to be detected by the observer whenever a SCSI command is
received. The LED is normally off.

* Drive mated, spinning up or down:
— The signal is alternately asserted and de-asserted for a period of 1/2 second. The LED is flashing.
* Drive mated, motor spinning:

— The signal is normally asserted continuously. The signal is de-asserted for a period long enough to be detected by an
observer, whenever a SCSI command is received. The LED is usually on.

The drive provides an open-drain driver with up to 30mA of current sink capability to the Ready LED Out signal. The cathode
of the LED should be connected to this signal. The LED and the current-limiting resistor must be provided by the enclosure.
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6.1.5 Start Mated Controls

The Start X Mated signals are TTL inputs to the drive and have 10K ohm pull-up resistors.

As per the SFF-8045 specification, the 'Start x Mated' function is implemented as in the following table. Please refer to SFF-
8045 for a more complete definition.

Table 10: Start/Mated Controls

Start_2 Mated Start_1 Mated Spin Function

Open Open Drive is not mated. No spin-up will occur.

Open Gnd The motor will spin up with the SCSI Unit Start Cmd

Gnd Open The motor will spin up after a delay of 6 times the modulo 8 of
Sel ID (in seconds)

Gnd Gnd The motor will spin up after drive initialization

6.1.6 SEL_n and Enclosure Service Signals

These signals have different definitions depending on the state of -Parallel ESI and the level of enclosure service supported by
the backplane.

6.1.6.1 SEL_n and Enclosure Service Signals

-Parallel ESI is a TTL open-drain output from the drive. It is used to establish the definition of the SEL_n signals. When -Par-
allel ESI is de-asserted (high), the backplane shall preset SEL_ID information on these signals (within lusec). When -Parallel
ESI is asserted (low), the backplane (if supported) will present enclosure service information on these signals (within lusec).
The drive will then go through a 'discovery' phase to determine the level of enclosure services that the backplane supports (i.e.
none, SFF-8045, or SFF-8067) and behave accordingly.

6.1.6.2 SEL_ID Function

The SEL _n (TTL compatible) inputs (defined when -Parallel ESI is de-asserted) provide a binary value of loop identifier to the
drive. These 7 signals define 128 possible values and are directly translated into an 8 bit hard AL _PA via the table below. Only
AL PA's with neutral disparity are valid values. The drive will attempt to acquire this hard AL PA for its own during the
LIHA phase of the loop initialization process (LIP).
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Table 11: SEL_ID/AL_PA

SEL_ID AL_PA SEL_ID AL_PA SEL_ID AL_PA SEL_ID AL_PA
0 EF 20 B2 40 72 60 3A
1 E8 21 B1 41 71 61 39
2 E4 22 AE 42 6E 62 36
3 E2 23 AD 43 6D 63 35
4 El 24 AC 44 6C 64 34
5 EO 25 AB 45 6B 65 33
6 DC 26 AA 46 6A 66 32
7 DA 27 A9 47 69 67 31
8 D9 28 A7 48 67 68 2E
9 D6 29 A6 49 66 69 2D
A D5 2A A5 4A 65 6A 2C
B D4 2B A3 4B 63 6B 2B
C D3 2C 9F 4C 5C 6C 2A
D D2 2D 9E 4D 5A 6D 29
E D1 2E 9D 4E 59 6E 27
F CE 2F 9B 4F 56 6F 26
10 CD 30 98 50 55 70 25
11 CcC 31 97 51 54 71 23
12 CB 32 90 52 53 72 IF
13 CA 33 8F 53 52 73 1E
14 Cc9 34 88 54 51 74 1D
15 C7 35 84 55 4E 75 1B
16 C6 36 82 56 4D 76 18
17 Cs 37 81 57 4C 77 17
18 C3 38 80 58 4B 78 10
19 BC 39 7C 59 4A 79 F
1A BA 3A TA 5A 49 TA 8
1B B9 3B 79 5B 47 7B 4
1C B6 3C 76 5C 46 7C 2
1D B5 3D 75 5D 45 7E 1
1E B4 3E 74 S5E 43 7E NA
1F B3 3F 73 SF 3C 7F -
Note:  All values are in hex format. An AL _PA value of 0x00 is not valid for an NL_Port. A SEL_ID of 0x7F forces the

drive to obtain a soft address.
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6.1.6.3 P_ESI _n Function

The SEL_N (TTL compatible) I/O's (defined when -Parallel ESI is asserted) provide an interface between the enclosure and
the drive. When signals are defined as outputs, they are configured as open-drain drivers with 4mA sink capability.

When the drive asserts -Parallel ESI, it goes through a 'discovery' process (see SFF-8067) to determine the level of enclosure
service supported by the backplane. The outcome of the 'discovery' process is that the backplane:

1. Does not support enclosure services or

2. Supports SFF-8045 enclosure services or

3. Supports SFF-8067 enclosure services

The definition of the signals are summarized in the table below:

Table 12: SEL._N/P_ESI_N Signal Definition

-Parallel ESI -Parallel ESI asserted (low)

de-asserted (high) SFF-8045%* SFF-8067*

Sel 0 (input) P_ESI 0 (input) Data(0) (bi-di**)
Sel 1 (input) P_ESI 1 (input) Data(1) (bi-di**)
Sel 2 (input) P _ESI 2 (input) Data(2) (bi-di**)
Sel 3 (input) P_ESI 3 (input) Data(3) (bi-di**)
Sel 4 (input) P_ESI 4 (input) -ENCL_ACK (output)
Sel 5 (input) P_ESI 5 (input) -DSK_RD (input)
Sel 6 (input) -EFW (input) -DSK_WR (input)

Note: * level of backplane support as established in 'discovery'
** the direction is determined by the state of DSK_RD and DSK_WR
all signals are assumed valid 1 usec after -Parallel ESI changes state

6.1.6.4 SFF-8045 Enclosure Service Interface

The SFF-8045 Enclosure Service Interface defines 7 bits of enclosure status. This status is read by the drive, and presented to
the initiator, upon receipt of the appropriate SCSI RECEIVE DIAGNOSTIC command. The definitions of the status bits are
vendor specific. The drive does not try to interpret the status. The drive assumes -EFW is status and treats it as it does the other
P_ESI n signals.

6.1.6.5 SFF-8067 Enclosure Service Interface

The SFF-8067 Enclosure Service Interface defines a bidirectional communication path between the backplane and the drive.
Read Communications are invoked by the drive upon receipt of the appropriate SCSI RECEIVE DIAGNOSTIC command.
This has the system level effect of the host reading information from the enclosure. Write Communications are invoked by the
drive upon receipt of the appropriate SCSI SEND DIAGNOSTIC command. This has the system level effect of the host writ-
ing information to the enclosure. The meaning of the information is vendor specific. The drive does not try to interpret the
information. See the SFF-8067 Specification for a detailed description of the communication protocol.
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6.1.7 -ENBL_BYP CH1, -ENBL_BYP_CH2

These TTL outputs from the drive provide 4mA of sink capability. They are intended to control the state of a loop port bypass
circuit on the backplane. The drive powers up with these signals turned off. It is assumed that the backplane will provide a
1Kohm pull-down resistor that will ensure the drive is bypassed on the loop when it is not present, or when it is powering up.
After a successful power-up, the drive will attempt to enable itself on both loops (if allowed to do so via SCSI mode page 19h).
These signals are also controllable by the host with the LPB and LPE fibre channel primitives.

Note: Contrary to industry standard, if the host attempts to bypass of either portl or port2 with the LPB fibre channel primi-
tive, the Ultrastar 15K600 generic configuration will assert the opposite ENBL-BYP signal. Please contact your HGST Cus-
tomer Technical Support Representative, if any questions

6.1.8 —Drive Present

This signal is connected to the drive's ground plane. The backplane can use this signal to detect the presence of the drive.

6.1.9 Dev_Ctrl Code x

The signals DEV_CTRL CODE 2 through DEV_CTRL CODE 0 provide a binary code to the drive to control functions

such as FC link rate, Power Failure Warning (PFW) and Hard Reset. The control function is either identified by a code or a
sequence of codes on the DEV_CTRL_CODE signals. The table below defines the functions and assigned codes that use a
decode of the value on the DEV_CTRL CODE signals.

The Hard Reset function uses a sequence of values on the DEV_CTRL CODE signals. The sequenceis 5,1,3,2,3,1,5. A
drive detecting a valid Hard Reset sequence shall perform the equivalent of a power-on-reset.

10 Kohm pull up resistors to 3.3 VOLTS are provided on the drive for both DEV.CTRL CODE 2, DEV_CTRL CODE 1
and DEV_CTRL CODE 0 to be sure that each signal is maintained in its high state unless a low is provided from the back-
plane.

For more information refer to the SFF-8045 Specification.

Table 13: DEV_CTRL_CODE_N Signal Definition

Link Rate DEV_CTRL_CODE 2 |DEV_CTRL_CODE 1 |[DEV_CTRL_CODE 0
1.0625 GHz 1 1 1
2.1250 GHz 1 1 0
4.250 GHz 1 0 1
Reserved 1 0 0
Reserved 0 | |
Reserved 0 1 0
Reserved 0 0 1
Power Failure Warning 0 0 0
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7.0 Environment

7.1 Temperature and humidity

Table 14: <XREF>Operating and non-operating conditions

Operating conditions

Ambient Temperature

0°C to 60°C

Relative humidity

5 to 90%, non-condensing

Maximum wet bulb temperature

29.4°C, non-condensing

Maximum surface temperature gradient

20 °C/hour

Altitude

-305 to 3,048 m

Shipping conditions

Ambient Temperature

-55°C to 95°C

Relative humidity

5 to 95%, non-condensing

Maximum wet bulb temperature

35°C, non-condensing

Maximum surface temperature gradient

30°C/hour

Altitude

-305t0 12,192 m

Storage conditions

Ambient Temperature

0°C to 60°C

Relative humidity

5 to 95%, non-condensing

Maximum wet bulb temperature

35°C, non-condensing

Altitude

-305t0 12,192 m
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7.2 Storage requirements

7.2.1 Packaging
The drive or option kit is shipped in a sealed ESD bag by HGST.

7.2.2 Storage time

Cumulative storage time in the package must not exceed one year.

After the drive is unpackaged, it must not remain inoperative for longer than six months.

7.3 Corrosion test

The SSD shows no signs of corrosion inside or outside of the drive assembly and remains functional after being exposed to a
temperature of 50°C and relative humidity of 90% for seven days.
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7.4 Cooling requirements

Drive component temperatures must remain within the limits specified in the following table. Maximum component tempera-
ture ratings must not be exceeded under any operating condition. The drive may require forced air cooling to meet the speci-
fied, maximum operating temperatures.

Table 15: <XREF>Maximum allowable surface temperatures

Module name Location Maximum allowable surface temperature

SSD base as noted in picture 70°C

Recommended Temperature Measurement Location
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8.0 DC Power Requirements

The following voltage specification applies at the drive power connector. Connections to the drive should be made in a safety
extra low voltage (SELV) circuit. There is no power on or power off sequencing requirement.

Adequate secondary over-current protection is the responsibility of the system.

Table 16: Input Voltage and Capacitance

Absolute Max . . .
Supply Tolerance Spike Voltage Supply Rise Time Capacitance
5V +/- 5% 55V 0-200 ms 47TuF
12V +/- 5% 15V 0-400 ms 47 uF

8.1 Power Supply Current, Average and Peak

The following current and power requirements are typical when operating under the following conditions: Nominal 5 and 12V,
Background Media Scan (BMS) disabled for Idle, Write Caching disabled and the drive reporting a temperature of 45C.

FCAL 100G 12V (A) 5V (A) Power (W) IOPS/MBPS

no power before test (Mean) 0.000 0.000 0.00

no power before test (Max) 0.053 0.051 NA

Idle (Eean) 0.034 0.220 1.50

Idle (max) 0.158 0.334 NA

standby (mean) 0.034 0.217 1.49

standby (max) 0.152 0.339 NA
NA

FCAL 100G 0.798 0.817

FCAL 100G 0.060 0.367 2.56

4k QD32 ranrw 70/30 (max) 0.340 0.859 27542

seqw (64K QD32) (mean) 0.147 0.415 3.84

seqw (64K QD32) (max) 0.459 0.922 339

seqr (64K QD32 ) (mean) 0.066 0.390 274

seqr (64K QD32) (max) 0.199 0.714 %68
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FCAL 200G 12V (A) | 5V (A) |Power (W) |IOPS/MBPS
no power before test (Mean) 0.003 0.000 0.04

no power before test (Max) 0.074 0.058 NA
Idle (mean) 0.030 0.227 1.50

Idle (max) 0.163 0.339 NA
standby (mean) 0.031 0.224 1.49

standby (max) 0.163 0.339 NA
start up (max) 0.788 0.880 NA
4k QD32 ranrw 70/30 (mean) 0.058 0.382 2.61

4k QD32 ranrw 70/30 (max) 0.361 0.912 24934
seqw (64K QD32) (mean) 0.142 0.448 3.94

seqw (64K QD32) (max) 0.454 1.021 1
seqr (64K QD32 ) (mean) 0.063 0.414 2.83

seqr (64K QD32) (max) 0.209 0.761 %68
FCAL 400G 12V (A) 5V (A) Power (W) IOPS/MBPS
no power before test (Mean) 0.005 0.000 0.06

no power before test (Max) 0.069 0.058 NA
Idle (mean) 0.036 0.229 1.58

Idle (max) 0.168 0.359 NA
standby (mean) 0.036 0.226 1.56

standby (max) 0.168 0.323 NA
start up (max) 0.913 0.694 NA
4k QD32 ranrw 70/30 (mean) 0.076 0.395 2.89

4k QD32 ranrw 70/30 (max) 0.402 1.120 21021
seqw (64K QD32) (mean) 0.168 0.488 4.45

seqw (64K QD32) (max) 0.433 1.005 338
seqr (64K QD32 ) (mean) 0.083 0.437 3.17

seqr (64K QD32) (max) 0.225 0.766 %8
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8.2 Ripple Voltage

Table 17: Power Supply Generated Ripple at Drive Power Connector

Maximum (mV pp) MHz
+5V DC 250 0-10
+12V DC 250 0-10

During drive start up, 12 volt ripple is generated by the drive (referred to as dynamic loading). If the power of several drives is
daisy chained, the power supply ripple plus other drive dynamic loading must remain within the regulation tolerance of +5%.

A common supply with separate power leads to each drive is a more desirable method of power distribution.

To prevent external electrical noise from interfering with the drive's performance, the drive must be held by four screws in a
user system frame that has no electrical level difference at the four screw positions. The drive enclosure must not be used in
the current return path of the drive power supply. The maximum common-mode noise current passing through the drive must

not exceed 20 mA.

8.3 Power Consumption Efficiency Index

Table 18: Power Consumption Efficiency Index

Model

400 GB Model

200 GB Model

100 GB Model

Power Consumption Efficiency Index -Idle Mode (W/GB)

0.00395

0.0075

0.0015
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9.0 Reliability

9.1 Data Reliability

22 bit correction per sector

Offline full sector recovery through XOR for every N sectors (100G, N = 68: 200G, N = 136: 400G, N = 134)
LBA seeded 32 bit CRC for ECC miscorrect detection

Probability of uncorrectable data error is 1 in 1x10*16 bits read

9.2 Failure prediction (S.M.A.R.T)

A recoverable equipment error is an error other than a seek/ID miscompare error or read error that is detected and corrected by
the drive error recovery procedure. Examples are Drive Not Ready and internal drive errors.

SMART Monitoring Parameters are checked predict drive failure conditions before they occur. The primary parameters moni-
tored for the SSD include:

1. Remaining Reserves: Ensures that the remaining spare erase blocks are at a sufficient level to guarantee proper operation
of device.

2. Volatile Memory Backup: Self tests measure the capacitance of the power loss imminent circuitry to guarantee drive is
able to commit data to media during unsafe power loss operations.

3. Wear Indicator: Endurance tracking mechanism based on maximum number of NAND erase operations performed on any
band over the life of the device.

See “Log Sense Page 2F” on page 148 for tracking percentage of failure threshold for these parameters.

Non-recoverable equipment errors indicate a defective drive.

9.3 MTBF (Mean Time Between Failure): 2M hours.

This MTBF target is based on a sample population and is estimated by statistical measurements and acceleration algorithms
under nominal operating conditions. MTBF ratings are not intended to predict an individual drive’s reliability. MTBF does not
constitute a warranty.

9.4 Preventive Maintenance

None.

9.5 Temperature Warning

Temperature Warning is enabled by setting the EWASC (Enable Warning Additional Sense Code) bit to 1 and setting DEX-
CPT (Disable Exception Control) bit to 0 in Mode Page 1C. For mode page settings, refer to Section “Mode Page 1C (Infor-
mational Exceptions Control)” on page 175. The warning is issued as sense data (Sense Key 01h, Code 0Bh, Qual O1h).

The drive temperature is reported in Log Sense page 2F. Refer to Section “Log Sense Page 2F” on page 148.
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