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1. Product Overview

1.1 Introduction of Innodisk M.2 (S80) 31IS4
Innodisk M.2 (S80) 3IS4 is characterized by L3 architecture with the latest SATA III (6.0GHz)

Marvell NAND controller. Innodisk’s exclusive L* architecture is L? architecture multiplied LDPC
(Low Density Parity Check). L? (Long Life) architecture is a 4K mapping algorithm that reduces
WAF and features a real-time wear leveling algorithm to provide high performance and prolong
lifespan with exceptional reliability.

Innodisk M.2 (S80) 31S4 is designed for server field. It effectively reduces the booting time of
operation system and has less power consumption compared to hard disk drive (HDD). The great
benefit of M.2 (S80) 3IS4 is to be configured as a SATA boot device with no requirement on

additional driver and without using a drive bay, making it perfect for server applications.

1.2 Product View and Models

Innodisk M.2 (S80) 31S4 is available in follow capacities within iSLC flash ICs.
*For the details of iSLC, refer to section 2.15

M.2 (S80) 31S4 8GB

M.2 (S80) 31S4 16GB

M.2 (S80) 31S4 32GB

M.2 (S80) 31S4 64GB

M.2 (S80) 3IS4 128GB

Figure 1: Innodisk M.2 (S80) 31IS4 (type 2280)

1.3 SATA Interface

Innodisk M.2 (S80) 3IS4 delivers high performance and reliability by SATA III interface and
backward compatibility with SATA I and SATA II (Gen 3 supports 1.5Gbps /3.0Gbps/6.0Gbps data
rate). Sequential read speeds up to 530 MB/s and Sequential write speeds up to 380 MB/s. Also
delivers Random 4K Read speeds up to 31,000 IOPS and Random 4K Write speeds up to
31,00I0PS.
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1.4 Key Features
m M.2 2280-D2-B-M standard.

B Low power consumption
B Thermal sensor

B Power loss protection with iData Guard™

1.5 Benefits of Server Boot-up Series

B Firmware optimized for server application
B Windows Server 2016 certified
B Linux Server OS verified*
- Red Hat Enterprise Linux Server V7.3
- Ubuntu V16.04
- CentOS V7
- Fedora V25
- OpenSUSE V13.2
B Virtual machine applications verified*
- VMware EXSi V6.5
- Hyper-V (Windows Server 2016)
- Oracle VM Server/ VM Manager
B iSMART supported
- VMware
- Windows Server Series OS

- Linux Series OS

M.2 (S80) 31S4

* For the details of Linux OS and VM application please connect Innodisk for the Test Report.
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2. Product Specifications

2.1 Capacity and Device Parameters

M.2 (S80) 31S4 device parameters are shown in Table 1.

Table 1: Device parameters

M.2 (S80) 31S4

User
Capacity | Cylinders Heads | Sectors LBA )
Capacity(MB)
8GB 15525 16 63 15649200 7,641
16GB 16383 16 63 31277232 15,272
32GB 16383 16 63 62533296 30,533
64GB 16383 16 63 125045424 61,057
128GB 16383 16 63 250069680 122,104
2.2 Performance
Burst Transfer Rate: 6.0Gbps
Table 2: Performance
8GB
Capacity 16GB 32GB 64GB 128GB
1CH 2CH
Sequential*
250 MB/s | 290 MB/s 500MB/s 530 MB/s 530 MB/s | 530 MB/s
Read (max.)
Sequential*
80 MB/s 200 MB/s 170 MB/s 320 MB/s 380 MB/s | 380 MB/s
Write (max.)
4KB Random* 12000 18000 23000 30000 31000 31000
Read (QD32) IOPS IOPS IOPS IOPS IOPS IOPS
4KB Random* 14000 28000 27000 30000 31000 31000
Write (QD32) IOPS IOPS IOPS IOPS IOPS IOPS

Note: * Performance is based on CrystalDiskMark 5.1.2 with file size 1000MB of Queue Depth 32

2.3 Electrical Specifications

2.3.1 Power Requirement

Table 3: Innodisk M.2 (S80) 3IS4 Power Requirement

Rating Unit
+3.3DC +- 5% V

Item Symbol
Input voltage Vin
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2.3.2 Power Consumption

Table 4: Power Consumption

Mode Power Consumption (mA)
Startup 710 (max.)
Read 355 (max.)
Write 370 (max.)
Idle 130 (max.)

* Target: 128GB M.2 (S80) 31S4

2.4 Environmental Specifications

2.4.1 Temperature Ranges

M.2 (S80) 31S4

Table 5: Temperature range for M.2 (S80) 31S4

Temperature

Range

Operating

Standard Grade: 0°C to +70°C

Industrial Grade:-40°C to +85°C

Storage

-55°C to +95°C

2.4.2 Humidity

Relative Humidity: 10-95%, non-condensing

2.4.3 Shock and Vibration

Table 6: Shock/Vibration Testing for M.2 (S80) 31S4

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

2.4.4 Mean Time between Failures (MTBF)

Table 7 summarizes the MTBF prediction results for various M.2 (S80) 3IS4 configurations. The

analysis was performed using a RAM Commander" failure rate prediction.

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.

Table 7: M.2 (S80) 31S4 MTBF

Product

Condition

MTBF (Hours)

Innodisk M.2 (S80) 3154

Telcordia SR-332 GB, 25°C

>3,000,000

10
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2.5 CE and FCC Compatibility

M.2 (S80) 31S4 conforms to CE and FCC requirements.

2.6 RoHS Compliance

M.2 (S80) 3154 is fully compliant with RoHS directive.

2.7 Windows Server 2016 Compatibility

Due to the features of Innodisk SATADOM as a Boot-up drive. Microsoft announced plans to
support for SATADOM devices as primary boot drives for Windows server 2016 and future
Long-Term Servicing Branch (LTSC) or Semi-Annual Channel releases.

SATADOM-ML 3154 has passed the Windows Server 2016 WHCK/WHQL test. They are certified for

the Windows Server 2016 operating system and are fully supported in the Hyper-V environment.

2.8 Reliability

Table 8: M.2 (S80) 31S4 TBW

Parameter Value
Read Cycles Unlimited Read Cycles
Flash endurance 20,000 P/E cycles
Wear-Leveling Algorithm Support
Bad Blocks Management Support
Error Correct Code Support
TBW* (Total Bytes Written) Unit: TB

Capacity Sequential Client Enterprise

workload workload workload

8GB 156.25 104.16 9.75
16GB 312.5 208.3 19.5
32GB 625 416.7 39
64GB 1250 833.3 78.1
128GB 2500 1388.9 156.2
DWPD(5years) 10.96 7.3 0.68
* Note:

1. Sequential: Mainly sequential write, tested by Vdbench.

2. Client: Follow JESD218 Test method and JESD219A Workload, tested by ULINK. (The capacity

lower than 64GB client workload is not specified in JEDEC219A, the values are estimated.)

3. Enterprise: Follow JESD218 Test method and JESD219A Workload, tested by Vdbench.

4. Based on out-of-box performance.

2.9 Transfer Mode

M.2 (S80) 31S4 support following transfer mode:
Serial ATA III 6.0Gbps

Serial ATA 1I 3.0Gbps

Serial ATA I 1.5Gbps
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2.10 Pin Assignment

Innodisk M.2 (S80) 3IS4 uses a standard SATA pin-out. See Table 9 for M.2 (S80) 3IS4 pin
assignment.
Table 9: Innodisk M.2 (S80) 31S4 Pin Assighnment

Signal Name Pin # | Pin # Signal Name
75 GND
3.3V 74 73 GND
3.3V 72 71 GND
3.3V 70 69 GND
NC 68 67 NC
Notch 66 65 Notch
Notch 64 63 Notch
Notch 62 61 Notch
Notch 60 59 Notch
NC 58
NC 56 57 GND
NC 54 55 NC
NC 52 53 NC
NC 50 51 GND
NC 48 49 RX+
NC 46 47 RX-
NC 44 45 GND
NC 42 43 TX-
NC 40 41 TX+
DEVSLP 38 39 GND
NC 36 37 NC
NC 34 35 NC
NC 32 33 GND
NC 30 31 NC
NC 28 29 NC
NC 26 27 GND
NC 24 25 NC
NC 22 23 NC
NC 20 21 GND
Notch 18 19 Notch
Notch 16 17 Notch
Notch 14 15 Notch
Notch 12 13 Notch
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M.2 (S80) 31S4

DAS/DSS 10 11 NC
NC 8 9 NC
NC 6 7 NC
3.3V 4 5 NC
3.3V 2 3 GND
1 GND
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2.11 Mechanical Dimensions
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Figure 2: Innodisk M.2 (S80) 3IS4 diagram
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2.12 Assembly Weight

An Innodisk M.2 (S80) 31S4 within flash ICs, 64GB’s weight is 8 grams approximately.
2.13 Seek Time

Innodisk M.2 (S80) 31S4 is not a magnetic rotating design. There is no seek or rotational latency

required.

2.14 Hot Plug

The SSD support hot plug function and can be removed or plugged-in during operation. User has

to avoid hot plugging the SSD which is configured as boot device and installed operation system.

Surprise hot plug : The insertion of a SATA device into a backplane (combine signal and power)
that has power present. The device powers up and initiates an OOB
sequence.

Surprise hot removal: The removal of a SATA device from a powered backplane, without first being

placed in a quiescent state.

2.15iSLC
Innodisk M.2 (S80) 31S4 uses Multi Level Cell (MLC) NAND flash memory to act as SLC flash by

in-house firmware. iSLC is our exclusive technology designed to ensure longer-lasting and more
reliable performance than conventional MLC NAND flash. Through the use of flash management
algorithms, iSLC improves SSD endurance up to 20,000 cycles, increasing the lifespan to at least

seven times longer than MLC-based solutions.
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3. Theory of Operation

3.1 Overview

Figure 3 shows the operation of Innodisk M.2 (S80) 3IS4 from the system level, including the

major hardware blocks.

UART/SPI —
CPU
Scratchpad
Memory
AXI
c Fabric /Flash ControIIer\
ommon
Host |« == TSATA ||
PHY BM-AXI &==p-| Flash
(=D Bridge
NAND
= PHY [<@=—P| Flash
w/LDPC

N J

Figure 3: Innodisk M.2 (S80) 31IS4 Block Diagram

Innodisk M.2 (S80) 3IS4 integrates a SATA III controller and NAND flash memories.
Communication with the host occurs through the host interface, using the standard ATA protocol.

Communication with the flash device(s) occurs through the flash interface.

3.2 SATA I1I Controller

Innodisk M.2 (S80) 31S4 is designed with 88NV1120, a SATA III 6.0Gbps (Gen. 3) controller. The
Serial ATA physical, link and transport layers are compliant with Serial ATA Gen 1, Gen 2 and Gen
3 specification (Gen 3 supports 1.5Gbps/3.0Gbps/6.0Gbps data rate). The controller has 2

channels for flash interface.

3.3 Error Detection and Correction

Innodisk M.2 (S80) 3IS4 is designed with hardware LDPC ECC engine with hard-decision and
soft-decision decoding. Low-density parity-check (LDPC) codes have excellent error correcting

performance close to the Shannon limit when decoded with the belief-propagation (BP) algorithm

using soft-decision information.
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3.4 Wear-Leveling

Flash memory can be erased within a limited number of times. This humber 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.

Innodisk M.2 (S80) 31S4 uses a static wear-leveling algorithm to ensure that consecutive writes of
a specific 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.

3.5 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 develop 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, Bad Blocks 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.

3.6 Power Cycling

Innodisk’s power cycling management is a comprehensive data protection mechanism that
functions before and after a sudden power outage to SSD. Low-power detection terminates data
writing before an abnormal power-off, while table-remapping after power-on deletes corrupt data
and maintains data integrity. Innodisk’s power cycling provides effective power cycling

management, preventing data stored in flash from degrading with use.

3.7 Garbage Collection

Garbage collection is used to maintain data consistency and perform continual data cleansing on
SSDs. It runs as a background process, freeing up valuable controller resources while sorting good
data into available blocks, and deleting bad blocks. It also significantly reduces write operations to

the drive, thereby increasing the SSD’s speed and lifespan.

3.8 TRIM

The TRIM command is designed to enable the operating system to notify the SSD which pages no
longer contain valid data due to erases either by the user or operating system itself. During a
delete operation, the OS will mark the sectors as free for new data and send a TRIM command to
the SSD to mark them as not containing valid data. After that the SSD knows not to preserve the
contents of the block when writing a page, resulting in less write amplification with fewer writes to

the flash, higher write speed, and increased drive life.
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4. Installation Requirements

4.1 M.2 (S80) 31IS4 Pin Directions
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Figure 4: Signal Segment and Power Segment

4.2 Electrical Connections for M.2 (S80) 31S4

A Serial ATA device may be either directly connected to a host or connected to a host through a
cable. For connection via cable, the cable should be no longer than 1meter. The SATA interface has

a separate connector for the power supply. Please refer to the pin description for further details.

4.3 Device Drive

No additional device drives are required. The Innodisk M.2 (S80) 31S4 can be configured as a boot

device.
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5. SMART Feature Set

Innodisk M.2 (S80) 31S4 series support the SMART command set to report SMART attributes of
SSD for end user to check and monitor SMART values by iISMART tool.

5.1 iISMART

M.2 (S80) 31S4

Intuitive software tool for SSD monitoring, lifetime prediction and alerts iISMART is a proprietary

software developed to access the SMART attributes of Innodisk SATA devices. The software gives

the user full access to all SMART related data as well as being able to monitor additional

parameters through a simple and user-friendly interface In addition, the SMART attributes can be

exported and further analyzed to gain a comprehensive picture of SSD health and status.

5.2 SMART Command

Table 10: SMART command

Value | Command Value | Command
DOh Read Data D6h Write Log
D1h Read Attribute Threshold D8h Enable SMART Operations
D2h Enable/Disable Auto save D9h Disable SMART Operations
D4h Execute OFF-LINE Immediate DAh Return Status
D5h Read Log

5.3 SMART Attributes

Innodisk 31S4 series SMART data attributes are listed in following table.

Table 11: SMART attribute

Attribute |Value |Raw Attribute Value Rsv Attribute Name

ID (hex)
05 LSB | MSB | 00 00 00 00 00 Later Bad
09 LSB LSB | MSB | 00 00 00 00 00 Power-On hours Count
0oC LSB LSB | MSB 00 00 00 00 00 Drive Power Cycle Count
A3 LSB MSB | 00 00 00 Total Bad Block Count
A5 LSB LSB MSB | 00 00 00 Max Erase count
A7 LSB LSB MSB 00 00 00 Avg Erase count
A9 LSB LSB 00 00 00 00 00 00 Device Life
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M.2 (S80) 31S4

AA X LSB | MSB 00 00 00 00 00 Spare Block Count
AB LSB LSB | MSB 00 00 00 00 00 Program fail count
AC LSB LSB | MSB 00 00 00 00 00 Erase fail count
Unexpected Power Loss
co LSB LSB | MSB 00 00 00 00 00
Count
C2 LSB MIN MAX | 00 00 Temperature
ES5 IDO |ID1 |ID2 |ID3 ID4 |ID5 Flash ID
Later bad block info
EB MSB | LSB | MSB | LSB | MSB LSB
(Read/Write/Erase)
Total LBA
F1 00 LSB MSB 00 00 00
written(LBA=32MB)
Total LBA
F2 00 LSB MSB 00 00 00
read(LBA=32MB)
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6. Part Number Rule

1 2 3 4 5 6 7 8 9 (10| 11|12 |13 |14 | 15|16 (17 | 18 | 19 | 20

CODE
D S M2 8/-Al2 8 M4 1 3 C{1 D C - |X|X
Definition
Code 1°* (Disk) Code 14" (Operation Temperature)
D : Disk C: Standard Grade (0°C~ +70C)
Code 2" (Feature set) W: Industrial Grade (-40°C~ +85°C)
H : Server series
Code 3™ ~5'™ (Form factor) Code 15 (Internal control)
M28: M.2 Type 2280-D2-B-M 1~9: TSOP PCB version.
Code 7" ~9'" (Capacity) Code 16" (Channel of data transfer)
08G: 8GB 16G: 16GB. 32G: 32GB S: Single Channel
64G: 64GB A28: 128GB D: Dual Channels
Code 10'" ~12'™ (Controller) Code 17" (Flash Type)
M41: 88NV1120 C: Toshiba MLC
Code 13" (Flash mode) Code 19" ~21° (Customize code)
3:iSLC
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Appendix

REACH

BB A A

Innodisk Corporation

Tl Tr T 7033000 Fan: (02 TIN1-3555 rtcrmat: Testjr o istyonbinks carrad

REACH Declaration of Conformity

Manufacturer Product: All Innodisk EM Flash and Dram products

L EfAFERSTRSS ((TRERS ) HEFELENTRE-T2ES  FRERBLES
& ®(Registration , Evaluation and Authorization of Chemicals : (EC) No 1907/2006 REACH)
LA R XIV # 5 A W 2 M & (hitoy//www.echa.euinpa.eu/de/candidate-list-table
last updated: 12/01/2017 + SVHC's 173 ) -

Mapte g Atd (1) ELREEAEA Mook Saw - (2)agde; (Ime-4 8
BEL SR Aok A Bah e W R s -
We Innodisk Corporation hereby declare that cur products are in compliance with the
requirements according to the (EC) Mo 19072006 REACH Regukstion and restricted

substances in Annex XTIV {httpy 'www.echa.suropa.eu/def candidate-list-rable

last updated: 12/01/2017 + SVHC's 173 ).

Products include : 1} Product and raw material used by the product : 2) Packaging

material : 3) Raw material used in the process of design, production and rework.
L EeAPFREALRETERLARETNMF AN SSIRE XSS H0E - B kil -
InnoDisk Corporation agrees that both parties shall settle any dispute arising from orin
connection with this Dedaration of Conformity by friendly negotiations.

*r & ¥ §F A (Guarantor)
Company name 4 8] £ # : _InnoDisk Corporation o 0% B PS4 & B2 8

Company Representative 4- 5] 4 & A |  Randy Chien i /| &

Company Representative Title 4 8] 4 & A B4R

Date 2 My ¢ 2017 /02 /08
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ROHS
 [—— o

Tl (0T 00 30000 Fawe JJU Y] V093555 hetormel. bilpowiwn mssdd com/

EollS & # & 4% & (Rons Dectarstion of Conformity)

Manufacturer Product: All innodisk EM Flash and Dram products
— - EABABRGFRLY (UTHEAL]) BLARENTFRL D2 N ES - $RO0E
a011/65/E0 R (ELD 20157865 M# RollS « M@ 8 £ -

| il 15k Corporation declares that al | products sold to the coapany, are compl ied with
Europesn Union BollS Directive (2011/65/E0) and (EUY E015/863 requiremsnt.

= 42 FREELAEETEARLAGETANMFENATFAS - EFT X AHIRN - BLDK -

nnod i 5k Corporation agrees that both parties shall settle sy dispute arising from
or in conmection with this Declaration of Conformity by friendly negolintions

Wame of hazardons substance Limifed of BEoHS: ppm (mgks)
& (Pl < |00 jm
x (hg) <[00 pow
% (0d ) < 100 ppm
= i (Cr B4) < 10M ppm
WY (FElls) < 1000 ppn
$iB= M (FRIEs) < |0 ppm
FE-TE®R=(2-¢. % &)@ (DEHP) |< 100 ppu
WE-THMTHET& (BEP) < 100 ppm
EE-_TR-T&K (i) < 1000 ppm
BE-T®HR=-ZT& (DIRP) < 10 ppa

# & ® % A (Guarantor)
Company name 4: 2] £ © _innodisk Corporaon ¥ SEEREHBE 5

Company Representative ¢ 3 4t & 4 ¢ Pandy Chien i 0j 8

Conmapany Bepresentative Title o 3] ££ 8 A B © _ Chaimman

Date g M8 - _ 3017 / Qf / 18 Fgﬁ
sl

|
B
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innodisk |

WHQL/WHCK

ALLION

ROWEC 11008 Ousd# ed

WHQL Compliance Test Compliance
Program

Test Report

Company Name:
Model Name:
WHOQL Category:
Test Start Date:
Feport Date:

Owverall Test Result:

Family Model:

ik C .
M2 (S80) 3154
Storage

1730

0171006

Pass

M2 (o) 354
i : Family type include (530, 542,
=60, 5380)

Paolioe: Test result 15 vald ondy Dine crging Eated gevioe modsd. Sion resendes: the right b oronibk ofvers
o dicioet, lsofale, feisdy. cooded andion oy any process [0 crange the content of this tect epon unies=

prior apmeoeed oy Alkon

M.2 (S80) 31S4

Pmojed [D - SH0-ICANHOL-005-1

F_ MG 3-1 '|'u-|I{|.|5-hllI| Twiim. Tisbwvmfi, T3 AOC
i Phimi +E58-2-TTEMSN] P HSEE0 5 TE

& Alban Tewl Lata, (ne A3 fights esesrsid
ALLION

Diocumeant Mumbay @ AR-TRLO30EIT
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CE

€

VERIFICATION OF COMPLIANCE

finde Vertficarion of Compntarce iv .-E'}'rm_;r dened o b S naed la:u.r.:,.'nm_;.f T tert
versii o gobis regrors Fetaie ownliy for e fectend s fofesstifiead i tiic rop.

Technical Standard: EMC DIRECTIVE 2014/ 3VEL
(ENS5032 / ENS5024)

remeral Dnformnian

4 pplicam lenodek Cormorame

5F,, Moo 337 Bee. |, Datgnp Bl Nt Thei
ez Taipa oy IR0 Tavwan =014

Werradieey Deveripaiion

AT Desaatplio. M3

Eromed Mame Inofek

Pl MNimter W2 (SR} Ak

S Flash vy (%:800, 12SLC, M:MLE, TN TLC, A-F Diberg;

* Prealugr B | B Fosheolidod. (5 Evertmoetn, RlnnoRoduian, Scherver, WiianoREC, Aeed Oithism]
I el uet Cezndvalinnin | @impdy, -9

A0 P rostiet e emmpry, FMus |

Werinremen? Stondird

N SRR 2068 AT MEF

15 1 el

||:'_~,'|'||'II||'I.§._' _'|'_||'.|

A P T A

R Aszg Juih 4 gy 2008

(T & O - 0 MY PR & A 0 NN = o YA ) 0P DD B o F _"ln'_'_
TEC EINNA-5- 2004, BEC & NX-a -8 2001 FEC S0 8- 2008 JEC 6 o-4- 1] - 2614

Weasnrrment Faoilinios
i | ey, ! § mesiiiarre o drfewiion Nervieey Do

JAN L. Thi i'h

e .y
14y s g Hal ¥ imrldanm FIT

I l'l L I.llul.I LR = .'lllll'll'

P PG 2-T2F TR 7 Fipy RN 2P TR

T sttvice far feen slioven fo fe In :trf._rr,::-'ﬂ-mrr st eneed sty fervel i scroriiice wnl e
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Fiticattond f0 B IeareT FEpARIT mtererbery FIFASMENAT 4

) Je

El AU
Surnwt e ¢ Asiisvenr Manager
Fherres: .1-!}{.? A T

LSRR
ERFIERe A EIRGE

Eorpisnce CaftNonti== Baryicoe ins.
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VERIFICATION OF COMPLIANCE

Hirie Veriflomrion af Covgnlonsee i feraliy. dovseend fo pite Beedivie reavioed s AR, e teat
FERHAES et IR PRt wediire ovsliy T Kt Rented serwpe devssified fn tiidy vepery,

Technical Standard: FCC Part 15 Class B
IC ICES-(03

Wieneval Lnformarion

mpplican Innesliek Crapocatan
SF. M, RT, R B, Babnoig B, S (ke

Miw Dabped Oy 22141, Tasvian (F O

ol ier J'J-.'t:-ripﬂ'ﬂn

LIT Diermzrapeios % e
kl.lu[ M | pecalind
vile ]| Miinilen e Rt S TR S B
§:Flazh L 1SSL0, P L0, B, ToRL TLAC, A~ £ Crbere | ;

*Prodoct ling (E:Embeddod. G Everthreen. B:Innofobese. 5 Sorver, VEnmolfEL, Al Oibwemj;
¥ Proaduct Gengration {emgiy, [=3)
Pl e, (espiy, PMus)

Weapsnramenr Facilites
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