
inEVTtSiBM.BQBDFS.DoN

Transportation 4olutions

TIF MoTt ReliaCle
4toSBHF BnE MFNoSZ 'oS InEVTtSiFT



02

03

03

04

05

13

12

10

13

14
18

21

06

06

07

0�

3� Success Story r 
     5hey $hose Apacer

�� Apacer`s Strengths

�� Apacer`s 1remium 1ackage� 
     7ehicle1ro5.

     " TBiMoS-MBEF TFDInoMoHZ 4Ft

     InEVTtSiBM 44D 4oMVtionT

     InEVTtSiBM DR"M 4oMVtionT

About Apacer

8hat Sets Apacer Apart 

�� $hallenges and 3eRuirements 
     Gor 5ransportation Applications  
       

      TSBnTQoStBtion "QQMiDBtionT

      CIBMMFnHFT BnE RFRViSFNFntT

�� 'eatured 5echnologies Gor 
     5ransportation Applications

      4tBCiMitZ

      -onHFvitZ

      DVSBCiMitZ BnE RFMiBCiMitZ

      7BMVF-"EEFE TFDInoMoHZ
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Strong )8�'8 engineering knoX-hoX
$ustomi[ed design Xith a variety oG solutions
State-oG-the-art technology

Professional Technique

8iEF tFNQFSBtVSF tFTt 
TIFSNBM TIoDL tFTt
4tSiDt 0RT 	0nHoinH RFMiBCiMitZ TFTt

PoXFS DZDMF tFTt
)VNiEitZ tFTt
"MtitVEF tFTt
RFMiBCiMitZ tFTt 	7iCSBtion/4IoDL


�00� reliable � compliant
Quality Assurance

5ier � industrial SS% � memory supplier�
delivered over �3� million units 
$omprehensive eYperience in 
product customi[ation 
	across industries


Extensive Experience 

A global-scale service and maintenance system
3esponsive local 'A& technical support
���� qeYible and Ruick delivery service
$omplete 3.A system

Trustworthy Supplier

'iYed #0. solution
-ongevity oG supply
 &0- � -5# notice 
.anuGacturing in 5aiXan protects I1

Reliable Service
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4toSBHF BnE MFNoSZ 4oMVtionT in tIF TSBnTQoStBtion InEVTtSZ

$IBMMFOHFT�BOE�3FRVJSFNFOUT�GPS�
5SBOTQPSUBUJPO�"QQMJDBUJPOT�

In SFDFnt ZFBST
 44DT IBvF GoVnE IoNFT in B XiEF vBSiFtZ oG 
tSBnTQoStBtion-SFMBtFE QSoEVDtT. 'SoN FntFStBinNFnt BnE 
nBviHBtion TZTtFNT in vFIiDMFT to TVSvFiMMBnDF BnE tSB⒏D 
DontSoM TZTtFNT oVtEooST
 44DT BSF tBTLFE XitI SFMiBCMZ 
SFBEinH BnE XSitinH EBtB. "QBDFS`T inEVTtSiBM 44D ToMVtionT BSF 
tIF SFTVMt oG ZFBST oG FYQFSiFnDF NBLinH BnE DVTtoNi[inH 
tIFTF EFviDFT. "nE XitI TFMG-ESivinH vFIiDMFT KVTt ovFS tIF 
IoSi[on
 BQQMiDBtionT GoS "QBDFS`T SFMiBCMF TtoSBHF ToMVtionT 
BSF TVSF to HSoX. 

TiDLFt GBtF 4ZTtFN

4IiQ nBviHBtion
TZTtFN

&MFDtSoniD 4iHnBHF

4IiQQinH InEVTtSZ

4VSvFiMMBnDF 4ZTtFN

'MiHIt TDIFEVMF EiTQMBZ

TiDLFt MBDIinF

RBiMXBZ IntFMMiHFnt 
4FDVSitZ 4ZTtFN 0QFSBtion ContSoM CFntFS

"viBtion TZTtFN 
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CIBMMFnHFT BnE RFRViSFNFntT

&TQFDiBMMZ in EFvFMoQinH DoVntSiFT oS SFNotF BSFBT
 
voMtBHF TVQQMZ DBn ToNFtiNFT CF DoNQSoNiTFE. TIBt`T 
XIZ "QBDFS IBT DSFBtFE TtoSBHF ToMVtionT tIBt DBn 
NitiHBtF BnE o⒎TFt tIF F⒎FDtT oG voMtBHF inTtBCiMitZ. 
TIBnLT to oVS innovBtivF QSotFDtion TZTtFNT
 TtoSBHF 
ToMVtionT XiMM TtiMM NBintBin EBtB intFHSitZ iG voMtBHF 
inTtBCiMitZ iTTVFT oDDVS.

7oMtBHF InTtBCiMitZ IT /o -onHFS 
" PSoCMFN

MoSF tIBn QFSIBQT BnZ otIFS inEVTtSZ
 tIF tSBnTQoStBtion 
inEVTtSZ IBT to EFvFMoQ vFIiDMFT BnE TZTtFNT tIBt XiMM CF 
VTFE in B vBSiFtZ oG IBSTI FnviSonNFntT. 'SoN CittFSMZ DoME  
DonEitionT to CVSninH EFTFSt MBnETDBQFT
 tSBnTQoStBtion 
tFDInoMoHZ IBT to SFTiTt tIF FYtSFNFT oG tFNQFSBtVSF
 
IVNiEitZ
 EVTt BnE viCSBtion. "nE nBtVSBM XFBtIFS 
TZTtFNT BSFn`t tIF FnE oG it. MBnZ QBStT oG tIF XoSME 
XIFSF vFIiDMFT nFFE to tSBvFM BSF CBEMZ QoMMVtFE.
 
-VDLiMZ
 "QBDFS`T FnHinFFST BSF TFBTonFE QSoGFTTionBMT Bt 
DSFBtinH TtoSBHF ToMVtionT tIBt DBn SFTiTt FvFn tIF NoTt 
DIBMMFnHinH DonEitionT.  

ToVHI &noVHI To 4VSvivF "nZXIFSF 
In TIF 8oSME
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In tIF tSBnTQoStBtion inEVTtSZ
 NBnVGBDtVSFST IBvF to DonTiEFS tIF vBSiFE BnE QVniTIinH FnviSonNFntT XIFSF tIFiS 
QSoEVDtT XiMM CF VTFE. "QBDFS TtBZT BIFBE oG itT DoNQFtitoST CFDBVTF oG itT GoDVT on TtBCiMitZ
 MonHFvitZ
 EVSBCiMitZ 
BnE SFMiBCiMitZ. "nE XIBt`T NoSF
 XF BMTo o⒎FS BTTiTtBnDF XitI 44D oQtiNi[Btion BnE NonitoSinH XitI oVS 
vBMVF-BEEFE tFDInoMoHZ. 

'FBUVSFE�5FDIOPMPHJFT�GPS�
5SBOTQPSUBUJPO�"QQMJDBUJPOT

4VSvivBCiMitZ

‧Anti-SulGuration
‧/ano $oating 	I1��

‧6nderpll
‧30� (old 'inger

‧$onGormal $oating
‧Sidepll
‧8ide 5emperature

PoXFS 4tBCiMitZ

‧$ore1oXer

-onHFvitZ

‧0ver-1rovisioning
‧S-$-lite 
‧S-$-lite9

7BMVF-"EEFE 
"QQMiDBtion

‧%ouble-barreled  Solution
     - $oreAnaly[er�
     - SS%8idget ��0

‧'iYed #0.
‧��� 1$/�&0- 
     1olicy

‧%ata%eGenderä
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-POHFWJUZ�

To SFEVDF XSitF BNQMipDBtion BnE inDSFBTF FnEVSBnDF BnE QFSGoSNBnDF
 "QBDFS`T 44DT TVQQoSt 
ovFS-QSoviTioninH. TIF 44DT TFt BTiEF B DFStBin QoStion oG tIF QIZTiDBM DBQBDitZ oG tIF NFNoSZ to DBSSZ 
oVt HBSCBHF DoMMFDtion
 XFBS-MFvFMinH BnE CBE CMoDL NBQQinH oQFSBtionT. TIF FnE SFTVMt iT B MonHFS 
oQFSBtinH MiGFtiNF GoS oVS 44DT. 

0vFS-PSoviTioninH

"QBDFS`T IBSEXBSF-CBTFE tFDInoMoHZ iT EFTiHnFE to QSFvFnt EBtB MoTT BnE 
FnTVSF tIF TtBCiMitZ oG EBtB tSBnTNiTTion EVSinH B QoXFS oVtBHF CZ 
iNQMFNFntinH CBDLVQ QoXFS TVQQMZ tIBt BMMoXT TV⒏DiFnt tiNF to NovF 
BMM DBDIFE EBtB to /"/D qBTI. 

CoSFPoXFS $ore1oXer
$ircuit

44%�XJMM�TUPQ�SFDFJWJOH�IPTU�DPNNBOET

%FUFDU�*$�XJMM�JOGPSN�DPOUSPMMFS�UP�NPWF�BMM�UIF�

DBDIFE�EBUB�JOUP�/"/%

$BQBDJUPST�TUBSU�XPSLJOH���CBDLVQ�QPXFS�TVQQMZ %etect #ackup
1oXer 

"QBDFS DBtBDFGFnEFSTM DoNCinFT CotI pSNXBSF BnE IBSEXBSF 
NFDIBniTNT to FnTVSF EBtB intFHSitZ. 

8IFn QoXFS EiTSVQtion oDDVST
 tIF IBSEXBSF 
NFDIBniTN XiMM notiDF BnE tSiHHFS tIF DontSoMMFS to SVn NVMtiQMF 
XSitF-to-qBTI DZDMFT to TtoSF EBtB. TIFn tIF pSNXBSF XiMM DIFDL 
tIBt tIF EBtB XBT DoSSFDtMZ XSittFn to tIF /"/D qBTI BGtFS tIF 
QoXFS EiTSVQtion
 QSFvFntinH EBtB MoTT. 

"QBDFS�T 3D /"/D 4-C-MitFX tFDInoMoHZ CSFBLT tISoVHI tIF MiNitBtionT oG FYiTtinH tFDInoMoHZ BnE 
QSoviEFT VQ to 30
000 P/& DZDMFT
 XIiDI iT 10 tiNFT NoSF tIBn M-C oS inEVTtSiBM 3D T-C.

4-C-MitFX

Endurance

3D TLC

3
000

10
000

30
000

3-10x up

MLC-lite9 SLC-lite9 SLC SLC-lite9 MLC-lite9

Cost

86-�2� down

Low power
voltage detected

CorePower circuit
triggers backup capacitors

Power-loss data
recovery mechanism

Power on

Controller NAND

Firmware  Solution + CorePower

RAM
Cache

1PXFS�4UBCJMJUZ
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8itI 30� HoME QMBtinH
 tIF DonnFDtoS intFSGBDF iT NoSF SFMiBCMF BnE DBn XitITtBnE QotFntiBM EBNBHF 
tIBt DBn BSiTF in inEVTtSiBM BQQMiDBtionT.

30� GoME 'inHFS

6nEFSpMM
"QBDFS QSoviEFT VnEFSpMM tFDInoMoHZ to inDSFBTF QSoEVDt SFMiBCiMitZ BnE SFTiTtBnDF to vBSioVT 
tIFSNBM BnE NFDIBniDBM TIoDLT.

‧4tSFnHtIFnT tIF ToMEFS KointT CFtXFFn ToMEFS CBMMT BnE QSintFE DiSDVit CoBSE 
‧InDSFBTFT tIF QSoEVDt�T SFTiTtBnDF BHBinTt TIoDL BnE viCSBtion 
‧RFEVDFT tIFSNBM TtSFTT EBNBHF 
‧CoNQMiFT XitI MI--4TD-810G TIoDL BnE viCSBtion SFRViSFNFntT 
‧InDSFBTFT QSoEVDt SFMiBCiMitZ BnE MiGFTQBn 

d.Finished Product

Epoxy

b.Dispense Completed c.Underfill Curea.Underfill Dispensing

Dispenser

Heat

Capillary Flow

4VSWJWBCJMJUZ

RFTiTtoS DonTtSVDtion
"QBDFS`T Bnti-TVMGVSBtion tFDInoMoHZ

"nti-4VMGVSBtion 
"QBDFS�T XoSME�T pSTt QBtFntFE Bnti-TVMGVSBtion DR"M 
NoEVMFT BnE Bnti-TVMGVSBtion 44DT XitI tIF inEVTtSZ�T 
IiHIFTt MFvFM oG Bnti-DoSSoTion "/4I/I4" 71.04 G3 
CFStipDBtion DBn NFFt tIF nFFET oG inEVTtSiBM 
QSoEVDtT GBDinH IBSTI FnviSonNFntT.

4iEFpMM 
"QBDFS`T 4iEFpMM tFDInoMoHZ TtSFnHtIFnT tIF DonnFDtionT CFtXFFn ToMEFS KointT BnE tIFiS CoBSE
 NBLinH 
tIFN NoSF SoCVTt BnE viCSBtion-SFTiTtBnt. It BMTo BMMoXT GoS IFBt EiTTiQBtion to o⒎TFt tIFSNBM EBNBHF.

4-C-MitF iT "QBDFS`T QSoQSiFtBSZ tFDInoMoHZ tIBt TtSiLFT B DoTt-QFSGoSNBnDF CBMBnDF CFtXFFn M-C BnE 
4-C qBTI tZQFT
 NBLinH it Bn iEFBM BMtFSnBtivF ToMVtion GoS NiTTion-DSitiDBM FNCFEEFE oS inEVTtSiBM 
BQQMiDBtionT.

4-C-MitF
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8iEF TFNQFSBtVSF
"QBDFS inTiTtT on VTinH inEVTtSiBM-HSBEF DIiQT 
GSoN oSiHinBM NBnVGBDtVSFST to FnTVSF 
oQFSBtion SFMiBCiMitZ in FYtSFNF tFNQFSBtVSFT 
SBnHinH GSoN -40�C to 85�C. 

$onGormal $oating
&nIBnDFT SFMiBCiMitZ oG QSoEVDtT CZ BQQMZinH DoBtinHT 
on tIF TVSGBDF oG QSintFE DiSDVit CoBSET. TIF QSotFDtivF 
pMN DBn TBGFHVBSE EFviDFT GSoN EVTt inHSFTTion BnE 
MiRViE iNNFSTion.

6ses automated spraying to maintain precise 
coating thicLness
&nhances product reliaCility  
Prolongs 44D and DRAM modules liGespan

/ano $oating
TIF IP57 XBtFSQSooG BnE EVTtQSooG /Bno CoBtinH 	QBSZMFnF DonGoSNBM DoBtinH
 ToMVtion iT 
FTQFDiBMMZ iEFBM GoS 44D NoEVMFT BT it QSoviEFT invVMnFSBCMF QSotFDtion GoS tIF DoNQonFntT on tIF 
EFviDFT.

Cost

Additional LT

Protection

���

14 8oSLinH-EBZT

Nano Coating

DVTt
 NoiTtVSF
 GVnHVT
 DoSSoTion 
IP57

�

14 8oSLinH-EBZT

Conformal Coating

DVTt
 NoiTtVSF
 GVnHVT
 DoSSoTion 
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7BMVF�"EEFE�"QQMJDBUJPO

DoVCMF-CBSSFMFE 4oMVtion
"QBDFS`T DoVCMF-CBSSFMFE 4oMVtion FYtFnET 44D MiGFTQBnT
 BnE iT DoNQSiTFE oG CoSF"nBMZ[FS2 BnE 
44D8iEHFt 2.0. CoSF"nBMZ[FS2 IFMQT EFtFSNinF XIiDI 44D BnE pSNXBSF BSF NoTt TVitBCMF GoS B 
DVTtoNFS`T BQQMiDBtion
 BnE 44D8iEHFt 2.0 BMMoXT GoS DVTtoNFST to SFNotFMZ NonitoS 44D TtBtVT in 
SFBM-tiNF on TNBStQIonFT oS otIFS DonnFDtFE EFviDFT
 viB tIFiS QSivBtF TFSvFS.

$oreAnaly[er�
CoSF"nBMZ[FS iT Bn FYDMVTivF
 BnBMZtiD EBtB-CFIBvioS tFDInoMoHZ intFHSBtFE XitI "QBDFS`T 44D 
QSoEVDtT. BZ DoMMFDtinH BnE BnBMZ[inH EBtB GSoN B DVTtoNFS�T IoTt TZTtFN
 it DBn IFMQ DVTtoNFST 
BnBMZ[F tIFiS VTBHF CFIBvioS To tIFZ DBn DIooTF tIF CFTt-TVitFE 44D GoS tIFiS BQQMiDBtion.

 CoreAnaly[er� r ,noX your application

Choose the most suitaCle F�W Gor 44D

44DWidget ��� r Monitor your 44D 4tatus

Anticipate and mitigate 44D Gailures remotely

-onger-
lasting 44Ds

4tep � 4tep �

'ield 8orkload
Simulation

$oreAnaly[er�
Analysis
0utput SS%

3ecommendation

3ecord )ost
Access #ehavior

TIiT QSoHSBN GFBtVSFT BEvBnDFE NonitoSinH tIBt BMMoXT VTFST to HFt NoSF EFtBiMFE SFBE BnE XSitF 
SFDoSET GoS GVStIFS VTF-CFIBvioS BnBMZTiT. TIF 44D TFMG-tFTt BnE QFSGoSNBnDF oQtiNi[Btion BSF BMTo 
inDMVEFE.

44D A 44D B 44D C

Client Version

Intelligent and comprehensive monitoring and maintaining soGtXare
SS%8idget ��0

Via MoCile Version
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0VS DVTtoNFS iT Bn FYQFSiFnDFE tSBnTQoStBtion TZTtFN intFHSBtoS in tIF IiHI-TQFFE SBiM inEVTtSZ. TIF DVTtoNFS iT 
DVSSFntMZ in tIF QSoDFTT oG iNQMFNFntinH IiHI-TQFFE SBiM ToMVtionT tIBt DovFS MBSHF QBStT oG CIinB. 

4VDDFTT�4UPSZ���5IFZ�$IPTF�"QBDFS

TIF CVTtoNFS BnE tIF "QQMiDBtion� 
)iHI-TQFFE RBiM TSBnTQoStBtion 4ZTtFNT

TIF DVTtoNFS toME VT BCoVt B DFStBin QSoCMFN tIFZ IBE 
EiTDovFSFE. 8IFnFvFS B tSBin CootFE VQ itT tSBnTQoStB-
tion TZTtFN
 tIFSF XBT B DIBnDF tIBt tIF IoTt PC XoVME 
IBvF tSoVCMF EFtFDtinH tIF 44D. TIiT EiEn`t IBQQFn BMM oG 
tIF tiNF
 CVt it IBQQFnFE FnoVHI tiNFT tIBt tIF DMiFnt 
SFBMi[FE tIFSF XBT tIF QotFntiBM GoS B TFSioVT QSoCMFN. 

)oXFvFS
 tIF DMiFnt LnFX tIBt "QBDFS DoVME IFMQ tIFN 
invFTtiHBtF tIF iTTVF BnE QFSIBQT DoNF VQ XitI B 
ToMVtion. TIFZ XFSF SiHIt
 BnE BGtFS Bn FYIBVTtivF 
EiTDVTTion oG tIF iTTVFT onMinF BnE viB tFMFQIonF
 Bn 
"QBDFS FnHinFFS XBT Fn SoVtF to tIF EFNonTtSBtion tSBin 
tIBt XBT BMSFBEZ VnEFSHoinH FBSMZ tFTtT. )F HBtIFSFE 
EBtB on MoDBtion
 BnE tIFn SFQoStFE CBDL to tIF "QBDFS 
IFBERVBStFST To tIBt oVS tFBN DoVME CFHin tIF BnBMZTiT 
QSoDFTT. 

CIBMMFnHFT

$hallenges
‧SS% is sometimes not detected by host 1$ 
‧%etection Gailure happens during boot process

Solutions 
‧A%$� S-$
‧$'�

7alue-added technologies
 ‧)ardXare� 
      4tBnEBSE "QBDFS 44D pnF-tVnFE XitI BEEitionBM SFTiTtoST BnE 
      QoXFS IC GoS HSFBtFS voMtBHF ovFS- BnE VnEFS-QSotFDtion
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"nBMZTiT oG tIF EBtB tIBt tIF FnHinFFS CSoVHIt CBDL SFvFBMFE tIF ToVSDF oG 
tIF iTTVF. 8F EiTDovFSFE tIBt tIF voMtBHF TVQQMiFE to tIF 44D DoVME 
CFDoNF VnTtBCMF XIFn tIF tSBnTQoStBtion TZTtFN CootFE VQ. "GtFS 
initiBMi[inH
 tIF 44D TIoVME CF TVQQMiFE B NiniNVN oQFSBtinH voMtBHF 
XitIin B DFStBin pYFE QFSioE oG tiNF. BVt in DFStBin DBTFT
 tIF BDtVBM TVQQMiFE 
voMtBHF tooL MonHFS to NFFt tIF tISFTIoME
 To tIF 44D EiE not QoXFS VQ. In 
otIFS DBTFT
 tIF TVQQMiFE voMtBHF NiHIt NFFt tIF tISFTIoME in tiNF
 CVt 
tIFn EiQ CFMoX it GoS B GFX NoNFntT. 

"GtFS ToNF EiTDVTTion
 oVS IBSEXBSF tFBN NoEipFE tIF SFTiTtoS TtSVDtVSF in 
oVS TtBnEBSE 44D. TIFTF BMMoXFE tIF 44D to pMtFS oVt VnTVitBCMF oQFSBtinH 
voMtBHFT
 BnE in NoTt DBTFT tIFTF SFTiTtoST XoVME CF FnoVHI. BVt in tIiT 
DBTF
 XF BMTo BEEFE B SFEVnEBnt QoXFS IC to NonitoS BnE SFQoSt on voMtBHF 
inTtBCiMitZ. ToHFtIFS
 tIFTF tXo QoXFSGVM QSotFDtion NFDIBniTNT FYtFnE tIF 
QSBDtiDBM oQFSBtinH MiGFTQBn oG tIF 44D
 no NBttFS IoX VnQSFEiDtBCMF tIF 
voMtBHF TVQQMZ NiHIt CF.

Solu�ons and Technologies

"GtFS tIFTF NoEipDBtionT
 oVS DVTtoNFS XBT QMFBTFE to EiTDovFS tIBt tIF 
44D GVnDtionFE NVDI NoSF TNootIMZ. /oX
 BT tIFZ DontinVF to FYQBnE 
tIFiS oQFSBtionT in CIinB
 tIFZ LFFQ DoNinH CBDL to VT GoS DVTtoNi[FE 44DT 
GoS tIFiS tSBnTQoStBtion TZTtFNT. "nE XF`vF inDoSQoSBtFE XIBt XF`vF 
MFBSnFE GSoN tIiT DBTF into otIFS TZTtFNT tIBt DBn GVnDtion TNootIMZ FvFn 
XIFn voMtBHF TVQQMiFT BSF VnTtBCMF. 

Results and Benefits

"EEitionBM 4VQQoSt

Longevity 

Fixed BOM solu�on
EOL & LTB no�ce

Real-�me and responsive 
a�er-sales service

ServiceStrong customiza�on 
capabili�es
Strong HW/FW 

engineering know-how

11



"QBDFS`T�4USFOHUIT

InEVTtSiBM ToMVtionT GoS 
tSBnTQoStBtion BQQMiDBtionT

-onHFvitZ
'iYFE B0M TVQQoSt
6�6 PC//&0- PoMiDZ

  6niRVF 4// GoS RM" tSBDLinH

4tSonH R�D BnE 
DVTtoNi[Btion 

DBQBCiMitiFT

RVHHFE BnE 
SoCVTt EFTiHn

CoNQMiBnt XitI MI--4TD-810G 
	TIoDL BnE viCSBtion

 

TFTt MFtIoE 503.5 	tFNQFSBtVSF TIoDL

TFTt MFtIoE 500.6 -oX PSFTTVSF 	BMtitVEF


BnE 'IP4 140-2 DFStipFE 	TFDVSitZ
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"QBDFS IBT EFvFMoQFE B tBiMoS-NBEF tFDInoMoHZ TFt
 l7FIiDMFPSoTMz
 to NFFt tIF NVMti-GBDFtFE SFRViSFNFntT oG tSBnTQoS-
tBtion BQQMiDBtionT BnE IFMQ DVTtoNFST pnE tIF SiHIt ToMVtionT
 GVStIFS TiNQMiGZinH tIF QSoDFTT oG iNQMFNFntBtion. 

7FIiDMFPSoTM iT DMBTTipFE into tISFF MFvFMT CBTFE on DVTtoNFST` SFRViSFNFntT BnE "QBDFS`T TtSonH inEVTtSZ CBDLHSoVnE.

"QBDFS`T�1SFNJVN�1BDLBHF��7FIJDMF1SP5.

" TBiMoS-MBEF TFDInoMoHZ 4Ft GoS TSBnTQoStBtion "QQMiDBtionT

Customi[ed power stabili[ation
CorePower 

Nano Coating (IP57)

Anti-Sulfuration
Conformal Coating
SLC-lite / SLC-lite9
Underpll / Sidepll

30� (old Finger

DataDefenderä
Double-barreled  Solution

OWer-proWisioning
Wide Temperature

Supreme

Upgrade

Select
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2.5” SSD

Model SV170-25 SV250-25 SM130-25 SM210-25
SM21P-25*

Interface SATA3.0 (6Gb/s) SATA3.0 (6Gb/s) SATA 3.0 (6Gb/s) SATA 3.0 (6Gb/s)

Connector (7+15) pin male (7+15) pin male (7+15) pin male (7+15) pin male

Form Factor 2.5” 2.5” 2.5" 2.5"

NAND Flash Type 3D TLC 3D TLC MLC MLC

Capacity 60GB ~960GB 30GB~480GB 512GB~2TB 32GB~512GB

External DRAM No No Yes Yes

Sustained Read 
Performance 
(MB/sec)

Up to 560 Up to 560 Up to 530 Up to 510

Sustained Write 
Performance 
(MB/sec)

Up to 510 Up to 520 Up to 510 Up to 380

ECC Engine Low-Density 
Parity-Check (LDPC) Code

Low-Density 
Parity-Check (LDPC) Code

Built-in up to 120-bit 
per 2K bytes BCH ECC

Built-in 40-bit 
per 1K bytes BCH ECC

IOPs (4K Random Write) 85K 74K 89K 79K

Standard Operating 
Temperature ( °C ) 0 ~ + 70 0 ~ + 70 0 ~ + 70 0 ~ + 70

Wide  
Temperature( °C ) -40 ~ + 85 -40 ~ + 85 -40 ~ + 85 -40 ~ + 85

Storage 
Temperature ( °C ) -40 ~ + 100 -40 ~ + 100 -40 ~ + 100 -40 ~ + 100

Thermal Sensor Yes Yes Optional Optional

Shock Operation: 50G/11ms (compliant with MIL-STD-202G)
Non-operation: 1500G/0.5ms (compliant with MIL-STD-883K)

Vibration Operation: 7.69 Grms,20~2000 Hz/random (compliant with MIL-STD-810G)
Non-operation:4.02 Grms, 15~2000 Hz/sine(compliant with MIL-STD-810G)

Operating Voltage 5.0 V ± 10% 5.0 V ± 10% 5.0 V ± 5% 5.0 V ± 5%

Power Consumption Active mode: 525 mA
Idle mode: 90 mA

Active mode: 385 mA
Idle mode: 100 mA

Active mode: 1,040 mA 
& Idle mode: 80 mA

Active mode: 680 mA 
& Idle mode: 60 mA

Dimension (mm) 100.00 x 69.85 x 6.90 100.00 x 69.85 x 6.90 

7mm: 
100.00 x 69.85 x 6.90

9.5mm:
100.00 x 69.85 x 9.30

7mm: 
100.00 x 69.85 x 6.90

9.5mm: 
100.00 x 69.84 x 9.30

MTBF (hours) >1,000,000 >1,000,000 >1,000,000 >1,000,000

*Includes CorePower technology.
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M.2 2280 / mSATA (MO-300) / SSD Module

Model SV170-M280 SV250-280 SM210-M280
SM21P-M280* SV170-300 SV250-300 SM230-300

SM23P-300* SDM5A

Interface SATA3.0 (6Gb/s) SATA3.0 (6Gb/s) SATA 3.0 (6Gb/s) SATA3.0 (6Gb/s) SATA3.0 (6Gb/s) SATA 3.0 (6Gb/s) SATA 3.0 (6Gb/s)

Connector M.2 B & M key M.2 B & M key M.2 B & M key M.2 B & M key M.2 B & M key 52-pin 7-pin

Form Factor M.2 2280 M.2 2280 M.2 2280 MO-300 MO-300 MO-300 SATA Disk Module

NAND Flash Type 3D TLC 3D TLC MLC 3D TLC 3D TLC MLC SLC

Capacity 30GB~960GB 30GB~960GB 32GB~256GB 30GB - 960GB 30GB - 480GB 32GB~512GB 8GB~32GB

External DRAM No No Yes No No No No

Sustained Read 
Performance 
(MB/sec)

Up to 560 Up to 560 Up to 510 Up to 560 Up to 560 Up to 560 Up to 435

Sustained Write 
Performance 
(MB/sec)

Up to 515 Up to 525 Up to 475 Up to 510 Up to 520 Up to 510 Up to 215

ECC Engine Low-Density Parity-
Check (LDPC) Code

Low-Density Parity-
Check (LDPC) Code

Built-in up to 40-bit 
per 1K bytes BCH ECC

Low-Density Parity-
Check (LDPC) Code

Low-Density Parity-
Check (LDPC) Code

Built-in 40-bit 
per 1K bytes BCH ECC

Built-in 40-bit 
per 1K bytes BCH ECC

IOPs (4K Random 
Write) 87K 75K 45K 87K 74K 58K 47K

Standard 
Operating 
Temperature ( °C  )

0 ~ + 70 0 ~ + 70 0 ~ + 70 0 ~ + 70 0 ~ + 70 0 ~ + 70 0 ~ + 70

Wide  
Temperature( °C  ) -40 ~ + 85 -40 ~ + 85 -40 ~ + 85 -40 ~ + 85 -40 ~ + 85 -40 ~ + 85 -40 ~ + 85

Storage 
Temperature ( °C  ) -40 ~ + 100 -40 ~ + 100 -40 ~ + 100 -40 ~ + 100 -40 ~ + 100 -40 ~ + 100 -40 ~ + 100

Thermal Sensor Yes Yes Optional Yes Yes Optional Optional

Shock Operation: 50G/11ms (compliant with MIL-STD-202G)
Non-operation: 1500G/0.5ms (compliant with MIL-STD-883K)

Vibration Operation: 7.69 Grms, 20~2000 Hz/random (compliant with MIL-STD-810G)
Non-operation: 4.02 Grms, 15~2000 Hz/sine (compliant with MIL-STD-810G)

Operating Voltage 3.3 V ± 5% 3.3 V ± 5% 3.3 V ± 5% 3.3 V ± 5% 3.3 V ± 5% 5.0 V ± 5% 5.0 V ± 5%

Power 
Consumption

Active mode: 540 mA 
Idle mode: 95 mA

Active mode: 455 mA 
Idle mode: 80 mA

Active mode: 745 mA 
Idle mode: 75 mA

Active mode: 540 mA 
Idle mode: 90 mA

Active mode: 400 mA 
Idle mode: 60 mA

Active mode: 925 mA
Idle mode: 125 mA

Active mode: 260 mA 
Idle mode: 60 mA

Dimension (mm) 80.00 x 22.00 x 3.58 80.00 x 22.00 x 3.58 

Single side: 
80.00 x 22.00 x 2.23 

Double side: 
80.00 x 22.00 x 3.58

50.80 x 29.85 x 4.85 50.80 x 29.85 x 4.85 50.80 x 29.85 x 3.80 33.0 x 29.3 x 8.85

MTBF (hours) >1,000,000 >1,000,000 >1,000,000 >1,000,000 >1,000,000 >1,000,000 >2,000,000

*Includes CorePower technology.15



microSD / SD / CF

Model Industrial microSD R1 Industrial SD R1 CS710-CF Industrial CF6A

Interface SD 3.0 SD 3.0 
PC Card Memory Mode; 

PC Card I/O Mode; 
True IDE Mode

PC Card Memory Mode; 
PC Card I/O Mode; 

True IDE Mode

Form Factor microSD SD CompactFlash Type I CompactFlash Type I

NAND Flash Type SLC SLC SLC SLC

Capacity SD: 1GB~2GB
SDHC: 4~8GB

SD: 1GB~2GB;
SDHC: 4~16GB 128MB~64GB 256MB~32GB

Sustained Read 
Performance (MB/sec) Up to 34 Up to 43 Up to 55 Up to 60

Sustained Write 
Performance (MB/sec) Up to 28 Up to 41 Up to 55 Up to 65

ECC Engine Built-in 43-bit per 
1K bytes BCH ECC

Built-in 43-bit per 
1K bytes BCH ECC

Built-in BCH ECC capable 
of correcting up to 96 bits 

in 1KB data

Built-in 72-bit per 1K bytes 
BCH ECC

Wide  
Temperature ( °C ) -40 ~ + 85 -40 ~ + 85 -40 ~ + 85 -40 ~ + 85

Storage 
Temperature ( °C ) -40 ~ + 100 -40 ~ + 100 -40 ~ + 100 -40 ~ + 85

Shock Operation: 50G/11ms(compliant with MIL-STD-202G)
Non-operation: 1500G/0.5ms(compliant with MIL-STD-883K)

Vibration Operation: 7.69 Grms, 20~2000 Hz/random (compliant with MIL-STD-810G)
Non-operation: 4.02 Grms, 15~2000 Hz/sine (compliant with MIL-STD-810G)

Operating Voltage 3.3 V ± 5% 3.3 V ± 5% 3.3 V / 5.0 V ± 5% 3.3 V / 5.0 V ± 5%

Power Consumption Active mode: 50 mA & 
Idle mode: 265mA

Active mode: 120 mA & 
Idle mode: 260 mA

Operating Voltage: 3.3V
Active mode: 145 mA
Standby mode: 10 mA

Operating Voltage: 5.0V
Active mode: 145 mA
Standby mode: 10 mA

Operating Voltage: 3.3V
Active mode: 165 mA
Standby mode: 10 mA 

Operating Voltage: 5.0V
Active mode: 230 mA
Standby mode: 10 mA

Dimension (mm) 15 x 11 x 1.0 32 x 24 x 2.1 36.4 x 42.8 x 3.3 36.4 x 42.8 x 3.3

MTBF (hours) >3,000,000 >3,000,000 >2,000,000 >2,000,000
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PATA SSD

Model ADC4 ADM5S AFD257-M

Interface Standard ATA/IDE Standard ATA/IDE Standard ATA/IDE

Connector 32-pin 44-pin 44-pin

Operation Mode
PIO Mode up to 4/

Multiword DMA Mode up to 2/ 
Ultra DMA Mode up to 6

PIO Mode up to 4/ 
Multiword DMA Mode up to 2/ 

Ultra DMA Mode up to 6

PIO Mode up to 4/
Multiword DMA Mode up to 2/

Ultra DMA Mode up to 6

Form Factor PATA Disk Chip PATA DOM 2.5"

NAND Flash Type SLC SLC MLC

Capacity 128MB~16GB 128MB~64GB 32GB~256GB

External DRAM No No No

Sustained Read Performance 
(MB/sec) Up to 41 Up to 75 Up to 100

Sustained Write Performance 
(MB/sec) Up to 35 Up to 65 Up to 90

ECC Engine Built-in 72-bit per 
1K bytes BCH ECC

Built-in 72-bit per 
1K bytes BCH ECC

Built-in 72-bit per 
1K bytes BCH ECC

Standard Operating 
Temperature ( °C ) 0 ~ + 70 0 ~ + 70 0 ~ + 70

Wide Temperature ( °C  ) -40 ~ + 85 -40 ~ + 85 -40 ~ + 85

Storage Temperature ( °C ) -40 ~ + 100 -40 ~ + 100 -40 ~ + 100

Housing Yes No Yes

H/W Write Protect No No No

Screw Hole No Yes No

Shock Half sine wave, 
 Peak acceleration 50 G, 11 ms

1500G 
(complied with MIL-STD810)

1500G 
(complied with MIL-STD810)

Vibration Sine wave : 10~2000Hz, 15G 15G (complied with MIL-STD810) 15G (complied with MIL-STD810)

Operating Voltage 3.3 V ± 5% / 5 V ± 5% 3.3 V ± 5% / 5 V ± 5% 5 V ± 5%

Power Consumption Active mode: 170 mA & 
Idle mode: 3 mA

Active mode: 265 mA & 
Idle mode: 5 mA

Active mode: 400 mA & 
Idle mode: 20 mA

Dimension (mm) 42.60 x 19.30 x 5.90 45.00 x 28.00 x 6.85 100.00 x 69.80 x 9.30

MTBF (hours) >2,000,000 >2,000,000 >1,000,000
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Model DDR4 Anti-Sulfuration 
UDIMM

DDR3 Anti-Sulfuration 
UDIMM

DDR4 Anti-Sulfuration 
SODIMM

DDR3 Anti-Sulfuration 
SODIMM

Module Type Anti-Sulfuration UDIMM Anti-Sulfuration UDIMM Anti-Sulfuration SODIMM Anti-Sulfuration SODIMM

Memory Technology DDR4 DDR3 DDR4 DDR3

Frequency 2133/2400/2666 1066/1333/1600 2133/2400/2666 1066/1333/1600

Density 4G/8G/16G 1G/2G/4G/8G 4G/8G/16G 1G/2G/4G/8G

Voltage 1.2v 1.35v/1.5v 1.2v 1.35v/1.5v

Pin Count 288-Pin 240-Pin 260-Pin 204-Pin

Width 64-Bit 64-Bit 64-Bit 64-Bit

PCB Height 1.23 1.18 1.18 1.18

Operation Temperature TC=0℃ to 85℃ TC=0℃ to 85℃ TC=0℃ to 85℃ / 
-40℃ to 85℃

TC=0℃ to 85℃ / 
-40℃ to 85℃

Value-Added

Wide Temperature DRAM Modules

Model DDR4 Wide Temp. 
SODIMM

DDR3 Wide Temp. 
SODIMM

DDR4 Wide Temp.
UDIMM

DDR3 Wide Temp.
UDIMM

Module Type Wide Temperature 
SODIMM

Wide Temperature 
SODIMM

Wide Temperature 
UDIMM

Wide Temperature 
UDIMM

Memory Technology DDR4 DDR3 DDR4 DDR3

Frequency 2133/2400/2666 1066/1333/1600 2133/2400/2666 1066/1333/1600

Density 4G/8G/16G 1G/2G/4G/8G 4GB/8GB/16GB 1G/2G/4G/8G

Voltage 1.2v 1.5v/1.35v 1.2v 1.5v/1.35v

Pin Count 260-Pin 204-Pin 288-Pin 240-Pin

Width 64-Bit 64-Bit 64-Bit 64-Bit

PCB Height 1.18 1.18 1.23 1.18

Operation Temperature TC=-40℃ to 85℃ TC=-40℃ to 85℃ TC=-40℃ to 85℃ TC=-40℃ to 85℃

Value-Added

Anti-Sulfuration DRAM Modules
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32-Bit SODIMM

VLP DIMM DRAM Modules

Model DDR4 VLP UDIMM DDR3 VLP UDIMM DDR4 VLP SODIMM DDR4 VLP ECC SODIMM

Module Type VLP UDIMM VLP UDIMM VLP SODIMM VLP ECC SODIMM

Memory Technology DDR4 DDR3 DDR4 DDR4

Frequency 2133/2400/2666 1066/1333/1600 2133/2400/2666 2133/2400/2666

Density 4G/8G/16G 1G/2G/4G/8G 4G/8G 4G/8G

Voltage 1.2v 1.5v/1.35v 1.2V 1.2V

Pin Count 288-Pin 240-Pin 260-Pin 260-Pin

Width 64-Bit 64-Bit 64-Bit 72-Bit

PCB Height 0.738 0.738 0.709 0.7

Operation Temperature TC=0℃ to 85℃ TC=0℃ to 85℃ TC=0℃ to 85℃ TC=0℃ to 85℃

Value-Added

Model DDR4 32-Bit SODIMM DDR3 32-Bit SODIMM

Module Type 32-Bit SODIMM 32-Bit SODIMM

Memory Technology DDR4 DDR3

Frequency 2133/2400/2666 800/1066/1333

Density 2G/4G/8G 1G/2G/4G

Voltage 1.2v 1.5v

Pin Count 260-Pin 204-Pin

Width 32-Bit 32-Bit

PCB Height 1.18 1.18

Operation Temperature TC=0℃ to 85℃ TC=0℃ to 85℃

Value-Added
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XR-DIMM

Model DDR4 XR-DIMM

Module Type XR-DIMM

Memory Technology DDR4

Frequency 2133/2400

Density 8G/16G

Voltage 1.2v

Pin Count 300-Pin

Width 72-Bit

PCB Height 1.466

Operation Temperature TC=-40℃ to 85℃

Value-Added

‧Innovative board-to-board connector design
‧Adopts highly durable 300-pin connector and mounting holes to improve the anti-vibration and anti-shock reliability
‧Supports multiple protection technologies and value-added applications
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