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1.Product Overview

1.1 Introduction of USB EDC

The Innodisk USB EDC (Embedded Disk Card) products provide high capacity USB flash memory storage
that electrically complies with High-speed USB 2.0 interface & backward compatible with USB 1.1. The
device features attractive small form factor and the connectivity over USB2.0 and the NAND flash
architecture provide a faster data transmission.

1.2 Product View

=y

USB EDC .,

ZME Series

Figure 1: USB EDC Vertical 2ME

1.3 Product Models

USB EDC Vertical 2ME is available in follow capacities.

®  USB EDC Vertical 2ME 4GB
® USB EDC Vertical 2ME 8GB
® USB EDC Vertical 2ME 16GB
® USB EDC Vertical 2ME 32GB
1.4 Capacity

USB EDC Vertical 2ME provides unformatted from 4GB up to 32GB capacities within MLC Flash IC.

1.5 VID/PID

Customize VID/PID(specify 4bits for each ID, Hexadecimal(0~F)
For Option, Default is 196D/0201.

Revl.1 TPS, Feb, 2015



2. Theory of operation

2.1 Overview

Figure 2 shows the operation of USB EDC Vertical 2ME from the system level, including the major hardware

blocks.
External BUS I/F
usB (DMA Data Transfer) ol NAND Flash
Hom USB 2.0 HSIFS FlaI:\tt‘e:‘fe s
. ace
0 Endpoint Controller RAM Buffer NAND Flash
Configurable
2 ECC Engine NAND Flash
72 Bits)
Crystal (
(Clock Generator ) ! NAND Flash
Voltage Regulator Data RAM NAND Flash
(3.3Vto 1.8V)
uP8051 Core Mask ROM NAND Flash
Voltage Regulator
(5V to 3.3V) . Program RAM AT R
. 1 W,
< NAND Flash
Write Protect Switch,
Status Indicator LED,
Self-Test Mode Select...etc

Figure 2: USB EDC Vertical 2ME Block Diagram
USB EDC Vertical 2ME integrates a USB2.0 controller and NAND flash memories. Communication with the
host occurs through the host interface. Communication with the flash device(s) occurs through the flash

interface.

2.2 Error Detection and Correction

Highly sophisticated Error Correction Code algorithms are implemented. The ECC unit consists of the Parity
Unit (parity-byte generation) and the Syndrome Unit (syndrome-byte computation). This unit implements an
algorithm that can correct 72 bits per 1024 bytes in an ECC block. Code-byte generation during write
operations, as well as error detection during read operation, is implemented on the fly without any speed

penalties.

2.3 Wear-Leveling

Flash memory can be erased within a limited number of times. This number is called the erase cycle limit or
write endurance limit and is defined by the flash array vendor. The erase cycle limit applies to each individual

erase block in the flash device.
USB EDC Vertical 2ME uses a static wear-leveling algorithm to ensure that consecutive writes of a specific
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m USB EDC Vertical 2ME

sector are not written physically to the same page/block in the flash. This spreads flash media usage evenly

across all pages, thereby extending flash lifetime.

2.4 Bad Blocks Management

Bad Blocks are blocks that contain one or more invalid bits whose reliability are not guaranteed. The Bad
Blocks may be presented while the SSD is shipped, or may generate during the life time of the SSD. When the
Bad Blocks is detected, it will be flagged, and not be used anymore. The SSD implement Bad Blocks
management and replacement, Error Correct Code to avoid data error occurred. The functions will be enabled
automatically to transfer data from Bad Blocks to spare blocks, and correct error bit. After the reserved block

less than 40, the SSD will be locked, and cannot be written anymore.

Revl.1 TPS, Feb, 2015
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3. Specifications

3.1 CE and FCC Compatibility

USB EDC Vertical 2ME conforms to CE and FCC requirements.

3.2 RoHS Compliance

USB EDC Vertical 2ME is fully compliant with RoHS directive.

3.3 Environmental Specifications

3.3.1 Temperature Ranges

Operating Temperature Range:

- Standard Grade: 0°C ~+70°C
- Industrial Grade: -40°C ~ +85°C
Storage Temperature Range:

- Standard Grade: -55°C to +95°C

3.3.2 Humidity

Relative Humidity: 10-95%, non-condensing

3.3.3 Shock and Vibration

Reliability Test Conditions Reference Standards
Vibration 7 Hz to 2K Hz, 20G, 3 axes IEC 68-2-6
Mechanical Shock Duration: 0.5ms, 1500G, 3 axes IEC 68-2-27

Table 1: Shock/Vibration Testing for USB EDC Vertical 2ME

3.3.4 Mean Time between Failures (MTBF)

Table 2 summarizes the MTBF prediction results for various USB EDC Vertical 2ME configurations. The

analysis was performed using a RAM Commander " failure rate prediction.
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USB EDC Vertical 2ME

Failure Rate: The total number of failures within an item population, divided by the total number of life

units expended by that population, during a particular measurement interval under stated condition.

Mean Time between Failures (MTBF): A basic measure of reliability for repairable items: The mean

number of life units during which all parts of the item perform within their specified limits, during a

particular measurement interval under stated conditions.

Product

Condition

MTBF (Hours)

USB EDC Vertical 2ME

Telcordia SR-332 GB, 25°C

>3,000,000

Table 2: USB EDC Vertical 2ME MTBF

3.3.5 Terabyte Written (TBW)

Parameter Value
TBW/(Sequential Write)
04GB 10.8
08GB 21.6
16GB 43.2
32GB 86.4

3.4 Pin Assignment

Table 3: USB EDC Vertical 2ME TBW

USB EDC Vertical 2ME is designed within USB2.0 Interface. Particularly, its built-in power pin enables the

device more compactable. Table 3 demonstrates USB EDC Vertical 2ME pin assignments.

10

Horizontal Type
Pin No. Signal Pin No. Signal
1 +5VDC 2 NC
3 USB Data(-) 4 NC
5 USB Data(+) 6 NC
7 GND 8 NC
9 NC 10 NC

Table 4: USB EDC Vertical 2ME Pin Assignment

Revl.1
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3.5 Mechanical Dimensions

15,2401

6.4£0.15

pel

|

Figure 3:  USB EDC Vertical 2ME mechanical dimensions

3.6 Weight

3g+2

3.7 Performance

Product name 4GB 8GB 16GB 32GB
Sequential
USB EDC Read 24MB/S | 25MB/S | 25MBIS | 25MBI/S
Vertical
Sequential
2ME Write 12 MB/S 17 MB/S 17 MB/S 17 MB/S

3.9 NAND Flash Memory

USB EDC Vertical 2ME uses Multi Level Cell (MLC) NAND flash memory, which is non-volatility and high
reliability.

11 Revl.1 TPS, Feb, 2015



4. Electrical Specifi

4.1 Absolute Maximum Ratings

cations

USB EDC Vertical 2ME

ltem Symbol Rating Unit
Storage Temperature TStorage -55 ~ +95 °C
Ambient Operating Temperature Ta 0~+70 °C
3.3V supply voltage VCC33 -0.3~3.6 \%
1.8V supply voltage VCC18 -0.3~2 \%
3.3V buffer input voltage Vin33 -0.3~3.6 \%
3.3V/5V buffer input voltage Vin335 -0.3~5 \%
1.8V bhuffer input voltage Vin18 -0.3~2 \%
Table 5: USB EDC Absolute Maximum Ratings
4.2 Operating Conditions
Item Symbol Rating Unit
USB 5V supply voltage USBVin 3.2~55 \%
3.3V supply voltage VDD33 3.0~3.6 \%
1.8V supply voltage VDD18 16~2 \%

Table 6: USB EDC Operating Conditions

4.3 Power Consumption

Mode

Power Consumption

Read

170 mA (max.)

Write

160 mA (max.)

Idle

110 mA (max.)

The power consumption is based on 32GB model.

12

Table 7: Power Consumption
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4.4 Device Parameters

13

USB EDC device parameters listed in Table 7.

Capacity LBA User capacity (MB)
4GB 7905280 3860
8GB 15810560 7720
16GB 31653888 15456
32GB 63373312 30944

Table 8: Device parameters

Revl.1
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5. Part Number Rule

USB EDC Vertical 2ME

1 2 131415 |6 |7 9 |10 |11 |12 | 13 14 15 16 17 18]19 2021
D |[EjlUIV1 |-]|0 G|II|7]|2]R C 1 S |C |- XXX
Flash |Operation | PCB Customized
Description Disk Form Factor Capacity Category Channel |Flash | -
mode | Temp. | Version Code
Definition
Code 1% (Disk) Code 13" (Flash mode)
D: Disk R: Sync. Flash (A19)
Code 2" ~ 5™ (Form Factor) Code 14" (Operation Temperature)
EUV1: USB EDC Vertical C: Standard Grade (0°C~ +70C)
Code 7" ~9™ (Capacity) W: Industrial Grade (-40°C~ +85C )
04G: 4GB Code 15™ (PCB Version)
08G: 8GB 1: First Version
16G: 16GB Code 16™ (Channel)
32G: 32GB S: Single
Code 10" ~12" (Category) Code 17" (Flash)
I72: USB Series C: Toshiba MLC
Code 19™ ~21°' (Customize code)
14 Revl.1 TPS, Feb, 2015
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Innodisk Corporation

Tel:(02)7703-3000 Fax(02) 7703-3555 Internet: htyp./www. inaodisk.com/

REACH Declaration of Conformity

Manufacturer Product: All Innodisk EM Flash and Dram products

LESMMMREGARLS (LTHEL ) BLRIELSETALNZASH FREOXVLPS
i# £ (Registration , Evaluation and Authorization of Chemicals : REACH) 2 &

last updated: 16/05/2014) - 47 34t
ZAZHLS (1) AHLASHMEAXGHH R (QeksR )us LA FT R
P B H R -

We Innodisk Corporation hereby declare that our products are in compliance with the
requirements according to the REACH Regulatlon
(http://www.echa.e andida able last updated: 16/06/2014).
Products include : 1) Produd and raw maberial used by the product ;: 2) Packaging
material : 3) Raw material used in the process of design, production and rework

ZARSFLAAFREAAARRERNE LA FRST  QHRLTHE * BAIKGHA -

InnoDisk Corporation agrees that both parties shall settle any dispute arising from or in
connection with this Declaration of Conformity by friendly negotiations.

x 4% #® &% A (Guarantor)
Company name 2~8) £4# ° _[nnoDisk Cor tion n

Company Representative 23K &A * _Richard Lee £58 %

Company Representative Title 2 S AAMM : _CEO #iT K
Date a g8 : 2014 / 07 /7 28

............................
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Innodisk Corporation

Tk TTOM00 Fans{102) TH-1555 [riermet: biige duwew, fanodisk cam

RoHS A % & 4 FiroHs Declaration of Conformity)

Manufacturer Product: All Innodisk EM Flash and Dram products

— ¢ KREEESHFRLS (LTRALT) SRR FRedasadi RS
EDL1/BE/ED Rl#t RoHS i g 4

[nnodEsk Corporation declares that all producis sold to the conpany, ass complisd with
European lUnion BolS Directive (2011/65/E0) requirement

CARCINEINARERERERET M F AR - NSRS - AR

[nnelisk Corporation agress that both parties shall settle any dispute arising fram
or in connection with this Declaration of Conformity by friendly negatiations,

I

Mame of hazardows subsiance Limited of RoHS  ppm (mgkg)
Cd = 1HD ppm

Ph < 1HE pom.

Hg < L ppin

Chromiom W1 { Cre ) < [{HE] s

Palvbromodipheny] ether ( PRDE ) = | (HK] ppm

Palvbrominated Biphenyls { FER = | MW ppm

+ 4 #® ¥ A (Guarantor)
Company name 4> 8] & §§ - __Innodisk n

Company Reprisentative 4 848 & A ¢ Richand Loz EHE

Company Fepresentative Title & 845 & A 888 | CEO G &
Dae B M§:_ 2014 / 07 / 2§




Product Name
Model Number

Applicant
Address

Report Number
Issue Date :
Applicable Standards :

(3

TAF 0905

FCC CAB Code TW1053
NVLAP Lab Code 200575-0
I1C Code 4699A

Verification of Compliance

. USB EDC Vertical 2SE/2ME
© DEUVA-XXXI72 # %3 & *

: InnoDisk Corporation
. 9F, No.100, Sec. 1, Xintai 5th Rd., Xizhi Dist., New Taipei City 221,

: 022-U070-1302-271
: April 1, 2013

Based on the EMC Directive 2004/108/EC and the specifications of the customer, one
sample of the designated product has been tested in our laboratory and found to be in
compliance with the EMC standards cited above.

VCCI Accep. No. R-1527, C-

C-4400, T-1334, G-614 V >/ : Z {

XXX : 512MB~16GB

# : Flash Mode

% : Temperature (C : Commercial Temp W : Industrial Temp
E: Extend"ed Temp)

% :PCB Version (A, B,C....or1, 2,3...)

& : Channel (S : Single, D : Dual)

% ! Flash Vender (T : Micron SLC, S: Samsung SLC, N : Micron MLC;
B : Toshiba SLC, C: Toshiba MLC)

Taiwan

EN 55022:2010 Class B ITE

ASINZS CISPR22:2009 Class B ITE
EN 55024:2010

EN 61000-4-2:2009

EN 61000-4-3:2006+A1:2008+A2:2010
EN 61000-4-4:2004+A1:2010

()

Central Research Technology Co.
EMC Test Laboratory

11, Lane 41, Fushuen St., Jungshan Chiu,
Taipei, Taiwan, 104, R.O.C.

Tel : 886-2-25984568

Fax: 886-2-25984546

1609, T-1441, G-10,

(Tsun-Yu Shih/ General Manager)
Date: April 1, 2013

%
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Verification of Compliance

Product Name . USB EDC Vertical 2SE/2ME
Model Number . DEUVA-XXXI72 # %% & *

XXX : 512MB~16GB

# : Flash Mode

% : Temperature (C: Comm?rcial Temp W : Industrial Temp

E: Extended Temp)

% :PCB Version (A,B,C....or1, 2, 3...)

& : Channel (S : Single, D : Dual)

% : Flash Vender (T : Micron SLC, S: Samsung SLC, N : Micron MLC{/.

B : Toshiba SL.C, C: Toshiba MLC)
Applicant . InnoDisk Corporation

Address : 9F, No.100, Sec. 1, Xintai 5th Rd., Xizhi Dist., New Taipei City 221,

Taiwan
Report Number . F-U070-1302-271
Issue Date . April 1, 2013

Applicable Standards : FCC Part 15, Subpart B Class B ITE
ANSI C63.4:2009
Industry Canada ICES-003 Issue 5§
CSA-IEC CISPR22-10 Class B ITE

One sample of the designated product has been tested in our laboratory and found to be in
compliance with the FCC rules cited above.

N Central Research Technology Co.
Nv & EMC Test Laboratory
11, Lane 41, Fushuen St., Jungshan Chiu,
Taipei, Taiwan, 104, R.O.C.
NVLAP LAB CODE 200575-0 Tel : 886-2-25984568

Fax: 886-2-25984546
TAF 0905

FCC CAB Code TW1053
IC Code 4699A

VCCI Accep. No. R-1527, C-1609. T-1441, G-10, U- y éz Z
C-4400, 1-1334, G-614 . .
(Tsun-Yu Shih/ General Manager)
Date: April 1, 2013
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