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NEOSEM

Neosem provides Total Solutions including Products Developments,
Manufacturing, Application Supports, Maintenance Services, and Trainings
for Semiconductor Equipment to our customers.

www.neosem.com
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The Future of Solid State Drive Test

We deliver SSD test solutions ranging from desktop sized engineering configurations to manufacturing scale test systems integrated

with thermal management chambers. Neosem is a leader in ensuring your SSD products are tested to the rigorous

quality standards your customers demand.
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The Future of Solid State Drive Test

We deliver SSD test solutions ranging from desktop sized engineering configurations to manufacturing scale

test systems integrated with thermal management chambers. Neosem is a leader in ensuring your

SSD products are tested to the rigorous quality standards your customers demand. N GOSEM
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1. Corporate Identity

SSD Test SystemS 22 Top 5 7|0l 225t= U 22| HIAE A

Global Tear1

Biz-Model
e M/s Sl

* BX / HSBI(MBT)
i'EDSK ynix

* FX Series(SSD)
* Test Automation
(SSD, DIMM)
sahcron
TosHIBA DEAL
Lenovo @SEAGATE _Tl_Ao'l%Dl-
+ SX Series/F Series(SSD - ,
[FseriesssD) | zomanr Bestan
* MBT(20 Mhz) ' :
Unigen' LITEW)I +
PEGATRON
BT

* NAND Memory
Tester
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NEOSEM

s|APHL
S|AHY FAIZ|AF 424 (NEOSEM INC.)
2ELX 2002'H 04 04 CHE O| At gs
2= 3,754 HH0FR (37,536,388 SHH 134H (=L 919, sli2 43F)
= St d HALEH HE o A= FaME SSD TESTER, MBT, Test Automation
ATY A 77| OFYA| SOLT A|BITHE327H 2 12-26(BHY )
Neosem Holdings, Neosem Technology(USA, R&D, Marketing, Sales)
Xtz| A Neosem China(CHINA, CS)
Neosem Asia(SINGAPORE, Sales & CS)

www.neosem.com 6
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MBT 4IAIE EAl
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* IS0 9001 Q1=
« ATE 2= MAFIHA| 2015

0|= FLEXSTAR TECHNOLOGY QI+
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HIE 3| £33 E|AEZHH|QI SSD Tester 2 DRAM/NAND £} ¥ HOl(Burn-In) HIAE 2H],
Test Automation Ztd|2] 7Hg} A= 4! Tioj

NEOSEM

Wafer test R ° MBT (Monitoring Burn In Test) Systems

ﬂ"‘f' « Chorus Series: 20MHz MBT * 4 generations of NAND Test
High Speed MBT (200MHz) —
: O I ee Z
= oo gh Sp (M500, M550, N3100 and N3500)
Wafer out - assembly Rt " . . .
: e B ooy
sz e i
: o= it R -5 |
9 A A T i )
: MBT @:roeeeeeesermsseemermsseesesnieiiiicnd
@ SSD Functional Test and BIST Test
Cell &"Core(CBId) @ : | + FXSeries: FX5 PCle G3, PA(PCI Gend)  + SX Series : SX, SX2, $X3, SX4
: « FXBI (BIST Test): FXBI3 - F Series : F6OB, F60E, -
Cell & Core(Hot) "}:—Li'-
|
‘ Speed Test
Component

. Test Automation
SSD / DIMM

 Turn-key (Tester + Automation) Solution 7|t

* A7| | ZEZ22| O & H|Z2 SSD E|AE{7} 70% ~ 80% H|Z22 33 A|Z20|1 MBTZ}
20% ~ 30% H|Z2 2|5t US

www.neosem.com 8
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The Future of Solid State Drive Test

We deliver SSD test solutions ranging from desktop sized engineering configurations to manufacturing scale

test systems integrated with thermal management chambers. Neosem is a leader in ensuring your

SSD products are tested to the rigorous quality standards your customers demand. N GOSEM
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Glo|E] MIE{ At L SHMoj| m}2 SSD Al Y 24 .§!-I:H
D %4

20204 SSD, Al 122} &512F D5 HD at
SSD AIZ e
350.0
302.1
300.0 279.3
250.0 234.0
10.2
200.0
169.2 71.6
150.0
121.8 26.0
100.0
47.2
50.0
0.0
2017 2018 2019 2020(E) 2021(E)

m Shipments(M) = Gross Capacity(EB)

* Techmo System Research(202002)
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NEOSEM
SSD vs.HDD
Revenue(SM)
30,000 .
20,000 /:é
10,000
" 2015 | 2016 | 2017 | 2018 | 2019 | 2020(F)

=== HDD 27,582 25,259 24,516 24,718 21,952 20,580
e SSD 9,904 11,630 14,911 19,432 20,400 26,277

SHIPMENT(M)

500.00 -
400.00

300.00 ><
200.00

100.00

2015 2016 2017 2018 2019 | 2020(E) = 2021(E)
——HDD 468.84 42390 403.00 37535 316.73  274.00 = 240.30
e—SSD = 79.93  100.14 = 121.82  169.18 = 233.96 @ 279.30  302.10

* Techmo System Research(202002)
13



3. SSD Test &H| A| 2t a1 2 Needs

SSD A|&: C}kst Form-Factor 2 Protocol, S2F £ & 143

- Form-Factor C}¥
- 2.5”7, Mini SATA, M.2, U.2, AIC,
EDSFF, etc.
+ Protocol ¥ Speed

- SATA/SAS: 1.5G -> 3G > 6G -> 12G
- PCl Express: Gen1 to Gen5
-2.5G->5G->8G->16G -> 32G

A= -

CISH SSD

n

NEOSEM

F=> M7l HIAE 3o 2 2 2kSst 2

Hardware

- Intel CPU, FPGA 32GB/s 44| 7|&
- SSDet HIAER 7|7 AQl I/F 7|&
Software

- HIAE JHer
SSD F—'“ﬁE'I . SSD HIAE S/W Eco System Z{&

= Chamber
7l=2| g5 \

- 25%(-40C~120C, 5%~95%) A|0f

HIAE Al=3s
i t=2t Cost of
1 ZAFAO = H H2H AlS
. EAE 2pE3 TN 2= A2 vs. LIO|E Ownership SSD A|& 42 23t 712 A M3t
- Enterprise SSD 2 ZH=9| 45t - H|AE ZH| 7} Z2
2 o+
=T 27|HQ STt U QA HEL=2 -HIAE 22 H|IE HZ He

A= 510f 012 ZA N 27t

o

.

www.neosem.com

o2 J4510] Cost of Ownership 2|25}

- H|AE2Q} A}Z 32 Turn-Key Solution
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The Future of Solid State Drive Test
We deliver SSD test solutions ranging from desktop sized engineering configurations to manufacturing scale
test systems integrated with thermal management chambers. Neosem is a leader in ensuring your

SSD products are tested to the rigorous quality standards your customers demand
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- SSD £:2 27} 2% - 2LHe| Al H2HM Bt
» SSD Test Automation

- Turn-Key (Bl AE{+At&3}) Solution2 2 7HY A =
- TAM(Total Available Market) Zch
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f -“—.'“-ih CHErstof| (hE SSD AlZ 2fcf

, 202092 E| £5}2F Cross-Over 0f|4t

SSD
BE 7|5 £Hoj|A SSD7} HDDECH 2
HDD o ssD <G byte & 714 )
(Hard Disk Drive) (Solid State Drive)
($/G byte)
. (BHOFUNIt)
S ESS] TSYA BhE %) 0.448
100g 2 509
ol M
100~120MB/s a17_/‘\|_/§7| 500~1000MB/s
10~12ms HAIZE 0.1ms
1.75W AH|HH 0.127W
350G(0.5ms) 243 1,500G(0.5ms)
5C~55C SA=2T 0c~70C 0.052
: 0.041 0.034
0.3dB 0| At e - 0.029 0.024 0.020 0.017 80
= AD 7 b
HE+3 1,500,0004|Z¢ O] 2015 2017 2019 2021(E) 2015 2017 2019 2021(E)
* Techmo System Research(202002) * Techmo System Research(202002)
17

700,0004A|2} 0|5}

= Sit A& 712

www.neosem.com



3. R&D Power
NEOSEM
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HieHd HZ2| BAE 28| Roadmap : Al AHFNE 7= 7|2 n& MBT Al HIE2] 2|0 E|AE AJZ 2H0]

Be AHE, 20 M| E ekt Roadmap

2019 2020 2021
Memory Tester
3Q 4Q 1Q 2Q 3Q 4Q 1Q

e N
MBT(20MHz) 2009~

\ J

e N

\ J

e N

\. J
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2008 2009

(&)
SSD Tester
24 MAHZ ZA

2007

9
10

189
169 I
O 2011 2012
M M3 MBT AIZ|Z £4|
Memgry Tester
IHL/ZA

*» JHTE 02 7|2

www.neosem.com

220

2013

“ 4332l Global M&A &

NEOSEM

2020 ~

i~ o
uE T3
= orX
H S0
FX SSD Tester E * Test Automation
HAE SN s (ERIIMEAE 453 IS )
« * FX6/FX7 PCle Gen4 Tester
® « LX SERIES LED Test
@6 * MLCC Tester
162
o * HSBI & BX MBT
2015 2016 2017 * FXBI SSD BIST Test System
* FX5 PCle Gen4 Test System
o=

FLEXSTAR TECHNOLOGY 2l
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Neosem Global Operations

* Taiwan
* Singapore
Neosem Technology, SanJose
D\ Austin

* Korea
{oliel oj= / +2H|S 20| )

+ USA
* China
Neosem China
Dymek
X) Jd .. .
\_Infinite Solution
Neosem, Korea
179 167 —
78.7%

Neosem Taiwan

2017
) —2
22

Neosem Asia(Singapore)
-

Neosem Partners

* Japan: Infinite Solutions

www.neosem.com
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- TP} ZRIZ 7110 9l QIEERI0IE SSD EIAE F| 43 32

TTes - 20001 52 7|2 4-230H0| 24 20194 G417 HIHEH Al
- 5 O[Ol SSDTest 20| 7= AEE QLI MBT S 7 [BHHI9| £ o= 2R S
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The Future of Solid State Drive Test

We deliver SSD test solutions ranging from desktop sized engineering configurations to manufacturing scale

test systems integrated with thermal management chambers. Neosem is a leader in ensuring your
SSD products are tested to the rigorous quality standards your customers demand. Ne OSGM



1.2022 {24

Al 7| 2 T

NEOSEM
Hl Global Top-class Memory Tester Y42 T oF

Global Top-class Memory
Tester &
Global No.1 SSD Tester &4 !
SSD Tester, MBT At i 2k 745}

20214~20234

* Big ATE 2tH|7Er Q! ALiS}
20199~20204 - BRY A AHZM Mgt Ala" 22

=

* Speed Test S BH=| B AE MZ20F RIS
 SSD Test Automation At &3
20184 - HE ZEZe|o gl U Y @zaEAE 5) Al 2|2
- KOSDAQ A% s ]
A 24| SSD HE OFHBHEX Series) Global Top ¥t=]| Tester 7| ¢
- JZ 0l MBT HE(BX & HSBI A1E 7 2=) Azt BEA| Makeret 22 St
&

« 27| Product Roadmap 7Hgf

= —

s 7|s U 29 e
47|
Ste 224 DAete] TE 4 Sohst
3|

243l AN

www.neosem.com
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2. Y2 Market Leader 12}

SSD ElI2E{ M/S leader2AM A[ZZ[9] L5, MBT= ZHAICH LIS JHE 2 Tier 1 12

Maker Leader 22k 2 M|A|A| 2 Sk

Value Proposition Total Solution

-84 7|=2 7pdH] =2 AHIE Y - |= Full Line-Up
- Automation ZE& Turn-key &34

Market Leader

Timely Response to Customers

- A7|% Al HE HA| E5H
- ©7| 24 (M2 R0/ HZ)

Www.neosem.com 26
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The Future of Solid State Drive Test
We deliver SSD test solutions ranging from desktop sized engineering configurations to manufacturing scale
test systems integrated with thermal management chambers. Neosem is a leader in ensuring your

SSD products are tested to the rigorous quality standards your customers demand.
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NEOSEM
A5 SENE 22U AbA
(EHDFR)) (D)
BN CEETEETEET S N N

Z2pAH 29895 29,802 38,546 43134 of =4 42,452 44,944 27,226 10,555
IR 19,665 21,963 33,669 37,249 ELp 20,371 24,399 13,958 4,187
HIR SR 20,433 22,266 25,624 26,019 o201 22,080 20546 13,268 6,368
S AA 11,749 12,415 12,348 12.329 Thof2te|H| 13,264 14,534 16,602 3,780
M2 50,328 51,067 64,170 69,153 ol 8,817 6,012 -3,334 2,588
RS2 11,524 16,595 13,476 15,826 7|Et+<] 474 470 629 73
H RS 8y 18,398 8,404 13,200 12,879 7|EtHI& 12 1 7 -
23 & 29,922 24,999 26,676 28,705 84 383 576 712 1,129
2423 2,763 2,763 3,754 3.754 28012 1,745 607 777 133
ooz 18,341 23,648 22,109 24,608 HelMxtgHd &0l 7,918 6,450 -2,777 3,656
ez 20,406 26,068 37,494 40,448 71202 6,716 5,671 -1,570 2,874

* K-IFRS ¥ 7|&

www.neosem.com 28



2. T2A|= 4FA| - SSD Tester(Bench Top)
NEOSEM

NEOSEM SSD benchtop testers have a support for unique SSD drive failure modes and attributes of the underlying
solid-state technology.

[P BASED FX5D FX5D-m, FX5D-t FX5D-t FX5D-m
Models
AP BASED FX6D FX6D-m
U2, U3, M2, AIC, EDSFF £
Form Factor =
Gen3 & Gend FX5e
NeEOSEMN
Temperature Ambient §
Specification
Humidity n/a
Automation n/a
DUTSs Up to 32 DUTs

www.neosem.com 29



2. F2HA|F &AMl - SSD(RDT)
NEOSEM

The NEOSEM'’s SSD test system combined advanced SSD test hardware, software and environmental chamber into a single
platform and supports all popular such as all SSD formfactors.

FX5B Series FX5B-m FX5B-m FX5E-m
IP BASED
FX5E Series FX5E-m, FX5E-t
Models
FX6B Series FX6B-m FEa
AP BASED :
FX6E Series FX6E-m @ | Neosem
FX5B
U.2, U3, M.2, AIC, EDSFF
Form Factor
Gen3 & Gen4 i
FX5/6B: Ambient +10°C to
Temperature 20°C
Specification "
Humidity FX5EH: 15%~85%
Automation n/a -l o 4
DUTs Up to 384 DUTs

www.neosem.com 30



2. FR2A|= AN - SSD(Development)
NEOSEM

The SSD test system of Neosem is available ranging from desktop sized configurations for engineering use to manufacturing
scale test systems for mass production with multiple burn-in chambers.

FX5B Series FX5B-m FX5D-m FX5E-m
FX5D Series FX5D-m, FX5D-t, = )
IP BASED ' L T neosem
FX5E Series FX5E-m, FX5E-t |
Mini Chamber FX5e-mc NEOSEMN ‘
Models = S . }
FX6B Series FX6B-m \
FX6D Series FX6D-m
AP BASED
FXG6E Series FX6E-m = —=
Mini Chamber FX6e-mc FX5B-m FX5E-m

U.2, U.3, M.2, AIC, EDSFF

Form Factor _— T
Gen3 & Gen4d e g >
FX5/6B: Ambient +10°C to B i Neosem
Temperature . 'S .
Specification 70°C - ' E
Humidity FX5EH: 15%~85% |

L]

Automation n/a |
i 1

DUTs Up to 384 DUTs

www.neosem.com
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2. F2A|E AHA| - SSD(Production)

NEOSEM

Enabled with our innovative “high density” technology, the NEOSEM'’s new FX Series line of thermal management
chambers is attractive for installations where space constraints require a smaller footprint in your lab or on your

roduction site.

Specification

Form Factor

U.2, U3, M.2, AIC, EDSFF

Gen3 & Gen4

Temperature

FX5/6B: Ambient +10°C to
70°C
FX5/6E(H): -10°C~85°C

Humidity n/a
. Ready
Automation
(Opt)
Up to 384 for PCle M.2
DUTs

Up to 256 for U2 & U.3

FX5A FX5A-m FXBI(IBIR, FX5A-m) FX5E-m
IP BASED FX5B FX5B-m h
FXSE FX5E-m, FX5E-t Il
Model FX6A FX6A-m " =D E"%% AR If@
AP BASED FX6B FX6B-m
FX6E FX6E-m

www.neosem.com
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2. T2AIF &AMl - MBT(BX 1404 HC -24)
NEOSEM

BX series is 50MHz or 100MHz Memory Burn in Tester with 200MHz pattern generator, timing generator and formatter

integrated.
Provides test program development tool and data analysis tool.

Specification BX 1404HC-24

DDR DRAM, LPDDR, NAND Flash, PRAM Supp

50MHz, T00MHz Clock Speed

8% 1404HC-24 2% § 1404HC-24

Full Functionality Test

NeOsSeMm NEOSEM

100MHz Pin Electronics Applied
240A DPS per slot

C++ Based Test Program

-20°C to +150°C, Flexible zone, -40°C option

4 chamber 24 slots

Automation Ready
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Filling or Granted Register No. Patent Date

1 Granted
2 Granted
3 Granted
4 Granted
5 Granted
6 Granted
7 Granted
8 Granted
9 Granted
10 Granted
11 Filing

12 Granted
13 Granted
14 Granted
15 Granted
16 Granted
17 Granted
18 Granted
19 Granted
20 Granted
21 Granted
22 Granted
23 Granted
24 Granted
25 Granted
26 Granted
27 Granted
28 Granted
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A

10-0911252
10-0979248
10-1090454
10-1631461
10-1599459
10-1796013
10-1774364
10-1847607
10-1991052
10-1991451
10-2019-0051524
14661390
6892328
6480799
6285962
6182253
6067648
6064948
6008664
5999468
5995424
5956280
5914902
5912852
5812472
87111551
87111552
87111553

Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
US.A
US.A
US.A
US.A
US.A
US.A
US.A
US.A
US.A
USA
US.A
US.A
US.A
USA
Taiwan
Taiwan
Taiwan

2009.07.31
2010.08.25
2011.11.30
2016.06.13
2016.02.25
2017.11.03
2017.08.29
2018.04.04
2019.06.13
2019.06.14

2017.04.18
2005.05.10
2002.11.12
2001.09.04
2001.01.30
2000.05.23
2000.05.16
1999.12.28
1999.12.07
1999.11.30
1999.09.21
1999.06.22
1999.06.15
1998.09.22
2001.09.07
2000.12.18
2001.10.04

NEOSEM

Description
Apparatus And Method For Testing A Memory Device
SSD test system using protocol transformation board
Apparatus and method for testing SSD devices
Memory Device Test Apparatus and Method
Semiconductor Device Test System and Method
Memory Device Test Chamber
Multiple Separate Blast Test Chamber
Inserting and ejecting apparatus for semiconductor modules
Reartime High Speed and High Precision Timing Generator Using FPGA Serdes Logic
Test tray of dual inline memory module
Seriately arrayed printed circuit board and transfer
Memory Device Test Apparatus And Method
Method and system for distributed testing of electronic devices
Method and system for testing RAMBUS memory modules
Method and system for testing rambus memory modules
Method and system for automatic synchronous memory identification
Programmable pulse generator
Tester systems
Parametric test system and method
Method and system for identifying a memory module configuration
Synchronous memory test system
Contact test method and system for memory testers
Synchronous memory tester
Synchronous memory test method
Nested loop method of identifying synchronous memories
Nested Loop Method of Identifying Synchronous Memories
Synchronous Memory Test System
Automated method for a Memory Test System
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(Memory Semiconductor)

H|o 22| S|
(Non Memory Semiconductor)

DRAM
(Dynamic Random Access Memory)

HE SefA| o2z
[NAND Flash Memory]

HDD
(Hard Disk Drive)

SSD
(Solid State Drive)

SSD Tester

MBT
(Monitoring Burn In Tester)

PROTOCOL

Form Factor

PCle
(PCI Express)
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