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1. Product Overview

Introdu ction of InnoDisk FiD 1.8" SATA 10000

InnoDisk FiD 1.8” SATA 10000 produts provde hgh capaity flash memongolid State Diive (SD) tha eedricdly
comgies wth Serial ATA (SATA) standard. Innolsk FiD 1.8” SATA 10000 suppdrSATA |l standard (3.0GHz) ith
high performanceSugain readis 120 MB per second, and tais writeis 70 MB per second. Innggk FiD 1.8" SATA
10000 usestandard 1.8nch form fator with Micro SATA interface. Innolsk FiD 1.8” SATA 10000is deggned for
indudrial field. TheSD have good performance, and have liaencytime. k effedively reduceshe boding time of
operdion sysem andthe power consuntion is lessthan hard sk dive (HDD). InnoDsk FiD 1.8” SATA 10000 can
work in harsh envonmen. The SD is \ibrdion resstance, and can work lower or lighertemperéure than HDD.
InnoDisk FiD 1.8” SATA 10000 comfpies wth ATA protocd, no addiond drives are requed, andthe S can be

configured as a bdalevice or déa dorage deice.

Produ ct View

Figure 1: InnoDisk FiD 1.8” SATA 10000

Produ ct Models

InnoDisk FiD 1.8” SATA 10000is avdlabe in capaties rangng from 8GBto 32GB, malng the upgrade fgh smple
and fas

Micro SATA Interface

InnoDisk FiD 1.8” SATA 10000 suppdrSATA Il interface, and conbiant with SATA I. SATA Il interface can work
with Seria AttachedSCSI (SAS) hod sydem, whch is usedin server compter. InnoDsk FiD 1.8" SATA 10000is

comgiart with Serial ATA Gen 1 and Gen 2 spéicaion (Gen2 suppts 1.5Gbp$3.0Gbps de rae).
7 preliminary Datasheet, June 2008
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Micro SATA connedor uses a 7ip 9gnd segmehand a 9-p power segmen

1.8-inch form factor

Indugry Micro Serial ATA 1.8-inch dandard form famr desgn with meaal maerial caseis easy foringalation.
InnoDisk FiD 1.8" SATA 10000SSD can easyndall in laptop. InnoOsk FiD 1.8” SATA 10000 has a compadesgn
78.5mm (L) x 54mm (W) x 5mm (H).

Capacity

InnoDisk provdes unformtied 8GB, 16GB and 32GB cajpaes for InnoDsk FiD 1.8” SATA 10000 produt

8 preliminary Datasheet, June 2008
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2. Theory of operation

Overview

Figure 2 showshe opertion of InnoDsk FiD 1.8” SATA 10000 fromthe sysemlevd, induding the mgor hardware

blocks.

Buffer ECC
Management Cirouit
and control

SATA BOS1
Interface | Micro P

Load Code
Circuit

ROM | RAM

Figure 2: InnoDisk FiD 1.8” SATA 10000 Block Diagram

SATA Il Contro ller

The SATA Il bridge cotrolleris 3.0 Gbps (Gen. 2), and suppbat-plug. TheSeria ATA physcd, link andtranspot
layers are conifart with Serial ATA Gen 1 and Gen 2 spiéicdion (Gen 2 suppts 1.5Gbpi.0Gbps dta rae).

The SATA controller is equpped vith 32KB ofinternd memorythat is used for t®ring dda. Theinternd memory can
also be used as antermedate memory for ®ring dda Hocks dumg a wealevding procedure. There are 40KB of
internd memoryis used for code. A 10KBiternd bod ROM indudes baig routines for accessg the fash memades

and forloadng the man codeinto theinternd memory.

Error Detection and Corr ection

Highly sophsticaed Error Correiton Code korithms areimplemened. The ECC uh conssts of the Paiity Unit
(paiity-byte genertion) andthe Syndrome Uit (syndrome-bte comptetion). THs urit implemers an #&orithm tha
can corret6 hts per 512 btesin an ECC lock. Code-bte generion duing wiite operéions, as wi as error deedion

during read opeté&n,isimplemened onthe 1y withou any speed peltees.

Wear-L eveling

Flash memory can be eraseithin alimited number otimes. Ths numberis cdled the erase cyte limit or write
endurancelimit andis defned bythe fash array vendor. The erase lejcmit apgiesto eachindividud erase lockin

the 1ash deice.

9 preliminary Datasheet, June 2008
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InnoDisk FiD 1.8” SATA 10000 uses a wedaevding dgorithmto ensuraha consective wiites of a speéic setor are
not written physcdly to the same paddock in the flash. Ths spreadsldsh meth usage evén across k pages,

thereby etendng flashlifetime.

Bad Blocks Management

Bad Bocks are locksthat cortain one or morénvdid hits whose riahility are nd guarateed. The Bad Bcks may be
preseted while the S is shpped, or may devep duing the life time ofthe S. The Bad Bocks will not exceed
morethan 3% of thetotal device vdume. Wherthe Bad Bocksis ddeded,it will be 1agged, and ride used anymore.
The S implemern Bad Hocks manageménBad Bocks repacemeny Error Corret Codeto avdd daa error occurred.

The fundions will be enaled atomaticdly to transfer déa from Bad Bocksto spare tocks, and corrdarror ht.
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3. Installation Requirements

Electrical Connections for FiD 1.8 SATA 10000

A Serial ATA device may be ieher dredly connetedto a hosor connetedto a hosthrough a cale. For connetion via
calle, the cale shold be ndongerthan 1méer.

The SATA interface has a sepa&eaconnetor forthe power sudp. Please refeto the pgn desciption for futher deail s.

Device drive

No addtiond device dives are requed. The Innosk FiD 1.8" SATA 10000 can be coidured as a baalevice.

11 preliminary Datasheet, June 2008
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4. Specifications
CE Comp atibility

InnoDisk FiD 1.8” SATA 10000 conformdo CE reqiremerts.

RoHS Compliance

InnoDisk FiD 1.8” SATA 10000is fuly comgiart with RoHS diredive.

Environm ental Specifications

Temperature Ranges

Operaing Temperare Range
- Standard Grade-10°Cto +70°C
- Indugrial Grade -40°Cto +85°C
Storage Tempetare Range
- Standard Grade-55°Cto +95°C

- Indugrial Grade -55°Cto +95°C

Humidity

Rdative Humidity: 10-95%, non-condeirygy

Shock and Vibration

Table 1: Shock/Vibration Testing for InnoDisk FiD 1.8" SATA 10000

Reliability Test Conditions Reference Standards
Vibration 7 Hzto 2K Hz, 5 g, 3 axes IEC 68-2-6
Mechanical Shock Duration: 0.5ms, 1500 g, 3 axes IEC 68-2-27

Drop Unit From a height of 1.5 m IEC 68-2-32

Mean Time between Failures (MTBF)

Tabe 4 summaresthe MTBF predction resits for vafous InnoDsk FiD 1.8” SATA 10000 confgurdions. The

andysis was performed irsg a RAM Commandér fail ure rae predction.

+ Failure Rate Thetota number of fdures wthin anitem popletion, dvided bythe total number oflife unts

expended byhat popuation, duing a paticuar measuremenmnterva under sted condtion.

+  Mean Time between Failures (MTBF): A basc measure of tahility for reparabe items The mean number of

12 preliminary Datasheet, June 2008
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life urits duing whch dl pats of the item perform \ithin ther spedéfied limits, duing a paticular measuremen

intervd under $ated condtions.

Table 2: InnoDisk FiD 1.8" SATA 10000 MTBF

Produ ct Condition MTBF (Hours)
InnoDisk FiD 1.8” SATA 10000 Telcordia SR-332 GB, 25°C TBD
Endur ance

Read Cytes Unlimited Read Cyes.

Write /Erase Cytes 2,000,000 Erase Clgs.
Data Reertion: 10 years.

Wear-Levding Algorithm: suppot.

Bad Bocks ManagemenSuppot

Error Corret Code Suppot

Transfer Mode

InnoDisk FiD 1.8” SATA 10000 suppdrfollowing transfer mode
PIO Mode 0~4.
Ultra DMA: 0~5.
Serial ATA |: 1.5Gbps
Serial ATA 1l 3.0Gbps

Micro SATA Pin signal definition and contact mating sequence

Tabe 3 deailsthe pn nametypes and caad order ofthetwo internd micro SATA Plug ogions. A bref desciption is

alsoinduded for ggnd, ground and powerips. There ar¢otal of 7 gnsin the sgnd segmehand 9 pnsin the power

segmenh
Table 3: InnoDisk FiD 1.8” SATA 10000 Pin Assignm ent

Name Type Desgtion Calbe Usage | BacKpne
S1 GND
S2 A+

Differertial Signd Pair A
S3 A-
A GND
S5 B-

Differertial Signd Pair B
S6 B+
S7 GND
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Key andSpadng separg sgnd and power segmésn

P1 V33 3.3VPower 29 Mate 3! Mate
P2 V33 3.3VPower, Pre-charge % Mate 29 Mate
P3 GND 1% Mate T Mate
P4 GND 1% Mate T Mate
P5 V5 5V Power, Pre-charge 1 Mate 29 Mate
P6 V5 5V Power 29 Mate 3! Mate
P7 R Reserved "I Mate 34 Mate
Key Key Key NC NC

P8 Optiond VendorSpedfic 2 Mate 39 Mate
P9 Optiond VendorSpedfic 2" Mate 3¢ Mate
NOTE

1. Althoughthe mae orderis shown, hopluggng is nd suppoted when uisig the calbe connetor
recepade.

2. All mae sequences assume zero dagoffsé¢ beween conndors.

The sgnd segmehand power segmémay be sepate.

4. The 5V supjy voltage pnsindudedto mee future reqiremeris and may dpondly be provded
on the power segmérrecepade. Future revsions of this spetficaion may regire 5V suppy
voltage be promed.

5. The corresporidg pn to be méed with pn P7 in the power Iternd Micro recepade connetor
shdl voltage be promed.

6. No connetonthe hosside.

Mechanical Dimensions
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Figure 3: Fid 1.8 SATA 10000 mechanical dimensions

Assembly weight

An InnoDisk FiD 1.8” SATA 10000 32GB’s wight is 30 grams approx.

Perform ance

Burg Transfer Ree: 3Gbps
Susained Read : 120MB/sec
Sugtained Wite . 70MBl/sec
Average Léency : TBD

Seek Time

InnoDisk FiD 1.8” SATA 10000is nd a magn#c ratating desgn. Therds no seek or tationd latency reqired.

Hot Plug

The SD suppot ha plug fundion and can be removed duggedin duing operéion. User haso avad ha pluggng
the S whichis confgured as baodevice andngalled operdon sysem.
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Surprise ha plug : Theinsetion of aSATA deviceinto a backane (comme sgnd and power}tha has power
preseh The deice powers up aniditiates an OOB sequence.
Surpiise ha remov& The removh of a SATA device from a powered baclkgne, vithou first bang pgacedin a

quiescenstate.

NAND Flash Memory

InnoDisk FiD 1.8” SATA 10000 usesSinge Levé Cdl (SLC) NAND flash memory, wich is non-vdatility, high
reliablity and hgh speed memorytarage. There are bntwo datuses 0 or 1 of one teRead or Wite ddato flash

memory forSD is corirol by micro processor.

Electrical Specifications

Power Requirement

Table 4: InnoDisk FiD 1.8" SATA 10000 Power Requirement

Item Symbol Rating Unit
DC Power Supply Vop -0.3~+55 \4
Input voltage Vin -0.3~+5.5 \Y
Output voltage Vour -0.3~+3.8 \%

Standard: -10 ~ +70 °C
Operating Temperature Ta

Industrial: -40 ~ +85 °C

Standard: -55 ~ +95 °C
Storage Temperature Tst

Industrial: -55 ~ +95 °C

Power Consumption

Table 5: Power Consumption

Mode Power Consumption Note
Read 1w
Write 1.8W
Idle 0.6W

Device Parameters

FiD 1.8 SATA 10000 deice parameerslistedin Tabe 6.
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Table 6: Device parameters

Capacity LBA Cylinders Heads Sectors
8GB TBD TBD 16 63
16GB 29523968 16383 16 63
32GB TBD 16383 16 63
17 preliminary Datasheet, June 2008
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5. Support ed ATA Commands
InnoDisk FiD 1.8” SATA 10000 suppds the commandBstedin Tabe 7.

Table 7: ATA Commands

Command Name Command Code Argum ent Support
Check Power Mode E5H (98H) 28-bit Yes
Execute Device Diagnostic 90H 28-bit Yes
Format Track (50H) Yes
Identify Device ECH 28-bit Yes
Idle E3H (97H) 28-bit Yes
Idle immediate E1H (95H) 28-bit Yes
Initialize Device Parameters (91H) Yes
NOP 00H Yes
Read Buffer E4H 28-bit Yes
Read Long Sector (22H or 23H) Yes
Read Multiple C4H 28-bit Yes
Read Sector(s) 20H or 21H 28-bit Yes
Read Verify Sector 40H or 41H 28-bit Yes
Read DMA C8H 28-bit Yes
Recalibrate (1XH) Yes
Seek 70H Yes
Set Features EFH 28-bit Yes
Set Multiple Mode C6H 28-bit Yes
Set Sleep Mode E6H (99H) 28-bit Yes
Standby E2H (96H) 28-bit Yes
Standby Immediate EOH (94H) 28-bit Yes
Write Buffer E8H 28-bit Yes
Write Multiple C5H 28-bit Yes
Write Sector 30H 28-bit Yes
Write DMA CAH 28-bit Yes
Write Verify (3CH) Yes
Security Set Password F1H 28-bit Yes
Security Unlock F2H 28-bit Yes
Security Erase Prepare F3H 28-bit Yes
Security Erase Unit F4H 28-bit Yes
Security Freeze Lock F5H 28-bit Yes
Security Disable Password F6H 28-bit Yes
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