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IPR Notice

All rights, titles and interests contained in this information, texts,
Images, figures, tables or other files herein, including, but not limited to,
its ownership and the intellectual property rights, are reserved to
eMemory. This information may contain privileged and confidential
information. Some contents in this information can be found in Logic
Non-Volatile Memory (The NVM solutions from eMemory), published in
2014. Any and all information provided herein shall not be disclosed,
copied, distributed, reproduced or used in whole or in part without prior
written permission of eMemory Technology Inc.

eMemory, NeoBit, NeoFlash, NeoEE, NeoMTP and NeoFuse are all
trademarks and/or service marks of eMemory in Taiwan and/or in other
countries.
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Cautionary Statement

This presentation contains forward-looking statements, which are subject to
risk factors associated with semiconductor and intellectual property business.
It is believed that the expectations reflected in these statements are reasonable.
But they may be affected by a variety of variables, many of which are beyond
our control. These variables could cause actual results or trends to differ
materially which include, but are not limited to: wafer price fluctuation, actual
demand, rapid technology change, delays or failures of customers’ tape-outs
into wafer production, our ability to negotiate, monitor and enforce agreements
for the determination and payment of royalties, any bug or fault in our
technology which leads to significant damage to our technology and reputation,
actual or potential litigation, semiconductor industry cycle and general
economic conditions. Except as required by law, eMemory undertakes no
obligation to update or revise any forward-looking statements, whether as a

result of new information, future events, or otherwise.
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Nonvolatile Memory Classifications

64GDh -
Standalone NAND Flash with MLC+ECC
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Standalone NOR Flash
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2 Embedded Flash
Qo Embedded Flash replacement
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MTP
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SOC Block Diagram
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Embedded Non Volatile Memory

Source : tsmc
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Embedded NVM Technologies

eFuse Antifuse CMC.)S CMQS Embedded
ROM (OTP) (OTP) Floating | Floating Flash
Gate (OTP)|Gate (MTP)
: . Floating Floating Floating
Cell Structure Transistor | Poly Fuse | Antifuse Gate Gate Gate
Standarq SRR Yes Yes Yes Yes Yes No
Compatible
Bitcell Area <1 50 1 2 4 1
Endurance No No <10 <10 10K-100K | 100-1000K
Density 4Kb-1Mb 256bit-4Kb | 16bit-1Mb | 16Kb-1Mb 1Kb-2M 64Kb-4Mb
Security Low Low High High High High
Additional Steps None None None None None +10 Mask

« ROM not programmable, eFuse cannot scale beyond 16Kb, embedded flash expensive and

cannot scale after 40 nm

« eMemory’s IPs: OTP (antifuse, floating gate) and MTP (floating gate)

Embedded Wisely, Embedded Widely
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Considerations for IP Adoption

Customer
Product

Generally,
IP size is less than
10% of product size

P

Customers Request
100% IP Reliability
No Mask Adder
Low Testing Cost
On call Service
Acceptable IP Size

a bk wbhE
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Inside Nonvolatile Memory IP
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Crossing the Chasm

Customers

NeoBit

&oFuse
NeoEE O

NeoMP ® I -

Time
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Business Model

® Founded in 2000. First customer engaged in 2002. Achieved profitability in 2005
and IPO in 2011. The largest logic non-volatile memory IP company, 230
employees (160 R&D)*.

® Since its IPO, the company initiated no new fund raising or bank debt, and has
distributed in excess of 100% of earnings in cash dividends.

® Growth Indices: 1) No. of on-going technology platforms
2) No. of design licenses
3) Royalty

Upfront Licensing Fee
=Technology and Design License
A

' )
1-2 years 1-2 years
eMemory & foundry (Q Fabless product
development = development —
Technology License Design License
Revenue Revenue A\ Continles

Royalties
=Collected directly from foundries upon

Note*: As of Sep. 30, 2016 mass production of customer wafers
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Worldwide Customers

UNC VISﬂ SILTERRA

% L’EEIEH é& GLOBALFOUNDRIES SHI[,'
_,_.-—-—'-'__“'- N T
X MagnaChip=® € Maxchip EREF

ehip Electronica

SK hynix # Dongbu HiTek HEJIAN

2
FUI ITSU () Powerchip 1B 1
' DALtis

IDM

)
FUITsSU oxx  [IEVNE
$o MTsumisH MAXIMN
AF " ELECTRIC

Taiwan | China | Korea | Japan Nort_h Europe | Others Changes for the Better EE
America

Foundry 5 7 3 2 1 1 1 RICOH RENESAS SII @

IDM 0 0 0 8 2 1 0

Fabless 251 409 59 47 191 107 42 TOSHIBA " ccmeorer @ ] {
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http://www.rohm.com.tw/
http://www.onsemi.com/PowerSolutions/home.do
http://www.maxim-ic.com/
http://www.oki.com/en/
http://www.mitsumi.co.jp/index_e.html

Patent Portfolio

Pending 193 204 +11
Issued 355 371 + 16
Total 548 575 + 27
140 -
120 124
120 - 110
100 g7
250 - 80 76
58
200 60
197 199 40
150
20 -
100 - o | I a BN B . -
87 NeoBit NeoEE NeoFuse NeoFlash NeoMTP Other
50 -
3 41
0
TW uUs CN JP Europe
Note*: As of Sep. 30t, 2016
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Quarterly Revenue Pattern

® The quarterly royalty from most of foundries are collected at first month of

each quarter and from some other foundries are collected at second
month, and none at third month.

Unit : NTD Thousands
250,000
229,494
225,341 220,858
212,651
200,000 o727 00 193311 201,560
168,696 172450 172,773
156,652
150,000 135,829
100,000
66,58 4,583
58,962 56,644 &1 673 3,556 47,809 19992y, oo Wes220 |
50.000 -+ 43,610 43,652 45,204 ’ 4,718 .
25,669 2591 25,69 81,54 27,52 25,54 21919 23,92
0 A .
@‘o“b"o@zQOoo“o@'bQ@o“s"o@eQOOé’oz'é S & R Y 'ﬁo“\)o@&o
“‘ '5 ¥ q, Red ’3’0\%9&0\&5\6 v‘&,\u A tx'b N\ ‘, u N ,\(5\ uo 6') K Red .@v.@é\ﬁ N \o,'v' ,\of’ .3:'0 ,\o,x\,@o .(o'b .\Q,@Q\% Q»é 65 6’3\6 \q, 0
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Q3 Revenue Breakdown

Unit: NTD thousands

Q32016 | Q22016 Q3 2015

Licensing 86,712| 77,715| 11.58% | 38,167 | 127.19% | 250,403 | 198,205 | 26.34%

Royalty 222,655 | 202,304 | 10.06% | 213,648 4.22% | 658,829 | 592,537 | 11.19%

Total 309,367 | 280,019 10.48% 251,815 22.85% 909,232 | 790,742 @ 14.98%

Unit: Number of contracts

Q3 2016 Q2 2016 2015 2014
Technology Licenses 6 14 28 21
Design NRE 18 14 57 82
Licenses  j5qqe 81 94 349 363
Confidential
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Financial Income Statement

OANEIGETE S Q3 2016 | Q22016 | % change | Q32015 | % change

Revenue 309,367 280,019 10.5% 251,815 22.9%
Gross Margin 100% 100% - 100% -
Operating 173,605 | 163,276 6.3% 143,776 20.7%
Expenses

azfé?r:ing 43.9% 41.7% 2.2ppts 42.9% 1.0ppts
Net Income 130,299 106,245 22.6% 106,301 22.6%
Net Margin 42.1% 37.9% 4.2ppts 42.2% -0.1ppts
EPS (Unit: NTD) 1.72 1.40 22.9% 1.40 22.9%
ROE 28.9% 24.5% 4.4ppts 24.5% 4.4ppts

Confidential
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350

300

250

200

150

100

50

Technology License

Unit: Number of contract

Year 2013 2014

2015 Q1-Q3 2016

License number 19 21

28 33

Note: The terms (including number of process platforms and licensing fees) for each technology license are set
contractually. Payments are made according to set milestones, and there are no particular seasonal factors involved.

15
|

mmmm Accumulated process platform number in previous year

33

Process platform number in the corresponding year

28

21

19
12
20

25

2004

40
28
28
24 141
11
22 = 61 8
42
I

2005 2006 2007 2008 2009 2010

18

2011 2012 2013 2014 2015 Q1-Q3
2016
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Current Technology Development Platforms

® Total (As of Sep.) : 111

® 20 for NeoBit, 46 for NeoFuse, 22 for NeoEE, and
23 for NeoMTP.

0.11~ 0.15~ >0.25

7/20nm | 14/16nm | 28nm | 40nm | 55/65nm | 80/90nm 0.13um | 0.18um um

NeoBit - - - - - - 6 14

NeoFuse 2 3 9 6 12 4 6 4

NeoFlash

NeoEE - - - - - 1 4 17

NeoMTP - - - - 2 2 6 13

Confidential
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Current Technology Development Platforms

12" Fabs Production | Development NVM Type Process Type

7/10nm 0 2 OoTP FF

14/16nm 1 3 OoTP FF+

28nm 5 9 OTP LP/HPM, HLP/HPM, LPS

40nm 4 6 OTP, MTP HV-DDI, LP

55/65nm 12 14 OTP, MTP, Flash | LP, HV-DDI, HV-OLED, DRAM, CIS

80/90nm 6 7 OTP, MTP HV-DDI, HV-OLED, LP

0.13/0.11um 6 3 OTP, Flash HV-DDI, BCD, Generic

0.18um 1 0 OoTP BCD

8" Fabs Development NVM Type Process Type

0.13/0.11um 19 OTP, MTP, Flash | HV-DDI, BCD, LP, RF, CIS, LL

0.18/0.16/0.152um 48 OTP, MTP Generic, LP, LL, MR, HV, Green, BCD

0.25um 0 OTP, MTP BCD

0.35um 0 OTP UHV

Note*: As of Sep. 30t", 2016

Confidential
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Quarterly Design Licensing yew rape out

- Total 282 NTO as of Q1-Q3 2016( 406@2015,445@2014, 393@2013, 303@2012)
140

120
g
100 14
80
60
40
20
0
Q4 Q2 | Q3| Q41 Q1 | Q2| Q3|Q4|Ql | Q2] Q3| Q4 Q2 | Q3
2012 2013 2014 2015 2016
NRE | 7 |15 | 10 | 10 | 7 | 14 | 18 | 12 | 33 | 12 | 22 | 15 | 21 | 17 | 10 | 9 | 12 | 14 | 18
mUsage| 62 | 68 | 63 | 68 | 73 | 69 | 88 |112| 90 | 86 | 88 | 99 | 82 | 87 | 76 | 104 | 63 | 94 | 81

Note*: As the applications of MCU at several foundries have gradually entered mass production, and the business model of the main foundry partner
which provides green process has shifted to — eMemroy licenses IP cell to the foundry for it to provide direct design service to customers —
as the result, the new tape out number of MCU has been affected, but the royalty coming from IP cell usage continues to roll in.

In summary, even the new tape out number of MCU is lower than before; the corresponding wafer output and royalty continue to grow.

Confidential
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Cumulative Licenses Drive Future Royalties

Royalty (NT $ million)

900 - I
824 .,z’
800 - Cumulative design licenses > 3,437 . /
| |
700 -
Design licenses in the corresponding year
I Cumulative design licenses
600 == Royalty 563
n 3,600
3,400
500 1 3,200
3,000
2,800
400 - 2,600
2,400
2,200
] 2,000
300 1,800
1,600
1,400
200 - 1,200
1,000
800
100 - 600
17 400
5 . 200
0 1 — 142 280 0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Q1-Q3
note 1: Due to the 2009 recession, royalty income was down annually 1.5%. 2016
note 2: Pre-payment of royalty fees by a single customer contributed to 2010 annual growth of 67%,

causing a drop of 6.3% in the following year, 2011.
note 3: CAGR for 2009-2013 was 30%.

sasuadl ubisaq aAnenWND

Confidential

Embedded Wisely, Embedded Widely -



Wafer Production Volume

900,000

800,000

700,000

600,000

500,000

400,000

300,000
200,000
100,000

0

Wafer Volume

2010

embedded eMemory IP in T Company ($revenue); * % of Process node in T company total revenue in Q3 2016

Process node

8” 0.25/0.35
0.15/0.18
0.11/0.13

12” 90nm

65nm
40/45nm

28nm
16/20nm

*pof T

3%
9%
3%
5%
11%
13%
24%
31%

Q316

26.44%
13.07%
40.96%
*3.83%
3.85%
0
0.61%

Q2 16

18.44%
12.32%
43.90%
11.33%
3.76%
0%
0.41%

2015 | 2016 |

2015 2014
33.49% 30.5%
8.73% 11.9%
29% 20.8%
19.85% 16.3%
0.55% 0%
0% 0%
0.05% 0%
0% 0%

Total

100%

3.95%

3.92%

4.76% 4.5%

* jOS customer royalty recognition to 2017 Q1.

Embedded Wisely, Embedded Widely
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eMemory’s NVM Technologies

® |_ogic NVM portfolio offers one-stop-shop solution.

> Compatible to any process

> Robust structure
> Low process cost

> Competitive macro sizes

> Easy integration

> Easy po

rting

MTP

eMemory’s NVM

Technology NeoBit NeoFuse NeoFlash NeoEE NeoMTP
Product Type OoTP OTP Flash EEPROM MTP
Endurance (Cycles) 10 10 1K~10K 10K~100K 1K~10K
Additional Mask Steps 0 0 2-3 0 0
Technology Floating gate Anti-Fuse SONOS Floating gate Floating gate
Scalability Simple Simple Simple Simple Simple
Memory Density gﬁ;fiémj <4Mb < 2Mb < 4Kb <512Kb

Embedded Wisely, Embedded Widely
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Applications by Technolo
7nm | 10nm | 16nm | 28nm | 40nm |55/65nm |80/90nm 110/130nm|160/180nm| 250nm | 350nm

NeoEE

NeoMTP ﬁg

Confidential
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Opportunity at all Price Points

000

;@ >

Opportunity
>

$1,000-4,000 $4,000-8,000
(90nm-55nm) (40nm-16nm)

Royalty

$400-700 $750-1,000
(0.5um-0.25um) (0.18um-0.11um)
Average Selling Price of Wafer

Note: 2.2 million 8” equivalent wafers with eMemory IP were shipped in 2013. (~5% of WW foundry shipment)

Confidential
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eMemory IP in Smart Phone

- Ambient Sensor Neo

) . Bit

Neo Capacitive Neo Neo Neo Proximity sensor i

Flash Touch Panel Fuse EE Bit
Controller
PMIC/PMU
- Accel.-sensor

- Mag.-sensor Neo

- Gyro-sensor Bit

- Base Band
NFC
Neo
Fuse
Neo b
- Application
EE
Processor
(2
Camera Module Neo
LCD Driver Flash
Connector 2 idlEEe
- Neo Neo \
Neo Neo Neo EE Fuse M?r%
Fuse MTP Bit gieto
Source: eMemory Marketing
Confidential
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Benefits from Using eMemory IPs

Package/FT level

1. Trim : SPEC shift

2. Parameter Setting : cross chip optimization
3. Identification Setting : manufacturer resume
4. Function Selection : setting for target market

Design-in for

1. Trimming

2. Parameter Setting
3. Code Storage

4. Identification Setting P Test Pack ET System
5. Encryption es ackage -

6. Function Selection J Assemblmg

IC Design

CP level
1. Trim : output voltage or current
. 2. Parameter Setting : default value System Assembling
3. Code Storage : default F/W code 1. Parameter Setting : cross chip optimization

NVMIP 2. Code Storage : F/W code modification

3. Identification Setting : manufacturer resume
4. Encryption : Security algorithm or key storage

Confidential
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Invisibility for Security

®* Provide “Invisible Hardware Key” for invisible storage
® Prevent reverse-engineering to detect content of security key
® Protect firmware and hardware of ICs from pirating

* Extend & protect customer’s business

eFuse Key: Data is easily observed Invisible Hardware Key : Data is hard to be detected

Floating Control
Gate Gate
[ N
[N N N ]
— —
s/D soe—] s/D s/D s/D
Well Well
Floating Gate Anti-Fuse

Confidential

Embedded Wisely, Embedded Widely 30



Security & Protection

Authorized Product Fake Product

reverse re-produce

copy —

without protection

reverse re-produce

copy —

with protection

-

H“n-'i —

Security IP/Code by Can NOT Work w/o
Authorized Use Security IP/Code

Confidential
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OTP for security storage

Private OTP/Fuses

| _
HW Constraints OTP Wrapper _,'
—_—

Interrupt(s) S —»
(@)
CryptoManager g —
R , i
! JTAG/Scan '«— L
""""" 5
m —
r========-= 1
, CPU l—> ‘ I
Reset, clock BIST
General I/F  powerdown
(AMBA, APB,
or similar)

Feature activation
Configuration

— Personalization
(SoC Consumers)

Direct key delivery

(SoC Crypto Cores)
— Ex/ SD encryption,
HDCP, DTCP, DRM,

VPN, Payments,

Password Mgr.

Source : Rambus crypto manager platform
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Security with eMemory IPs

Security for System Service Neo Neo
Fuse Bit

HW-SW/FW Lock

Cloud

( Processing { HW Key

=

ID & Authentlcatlon
Data Integrity
Access Control

‘ Security Lock

FW (OS) with
g ~ security key

Neo Neo Neo
EE Bit Fuse

HW Protection

Invisible Key for | { ja=-"e
. . = L .'L < -~

Anti-Cloning

-
Neo  [|Neo N Security IP/Code by
Authorized Use
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NVM IP Demand in loT
All Smart Systems

|
|
Basic
Technology
- Accelerometer ~ mMcu
- Magnetometer . mMPU
e wlbwey
ICTypes  pumpressirenn
r— o
~ Temperature
NVM P Encryption/Security Trimming/Calibration
Function F/W code storage ID Setting

Confidential
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Autotronics with eMemory IPs

Infotainment system Sensor system
Intelligent drive
Distronic system

Auto parking system

Neo Neo
Bit Fuse B -
eo eo
Bit Fuse

Blind Spot Warning System
Cockpit System

N N Neo Neo
eo eo i
Neo Neo Bit Fuse Neo Neo Bit Fuse

Bit Fuse Bit EE

Confidential
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Imager Module with eMemory IPs

Lens

Image Sensor

Neo Neo
Fuse Bit

Neo
Fuse

Neo
EE

Neo
Bit

Neo
MTP

IR Cut Filter

AF/OIS Controller
(VCM Diriver)

Neo
Fuse

Neo
EE

Neo
Bit

Neo
MTP
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Advanced LCD Driver ICs

Process Technology : 0.11um HV/80nm HV/55nm HV

Display Power

LED Backlightin
I/E S

(LVDS, MIPL....)

TCON
LCD Display

VCOM Buffer
Neo ‘

Neo
Bit

DDI

1. Accuracy enhancement
Trimming
2. Mismatch cancellation
2K8~4KS8 1 OTP 1. Gamma Correction Table
Code .
2. Timing Control Pattern
Storage
3. Color Engine Enhancement



Power Management ICs for Baseband and

Application Processor

Process Technology : Advanced 0.25um BCD/ 0.18um BCD/ 0.13um BCD
Mature 0.18um/0.16um/0.152um Logic

ALY

RSSTson ' E.' | Trimming DC/DC, Bandgap
Processor SR B Parameter Design flexibility &
| ' 2Kb~4Kb OTP Setting Performance optimization

Start-up behavior & smart

Code Storage . i
power saving algorithm

PMIC ]

Bit
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Touch Panel Controller ICs

Process Technology : 0.16um HV/0.11lum G

- TPC

Neo
Flash

MCU

N

Neo
MTP

I/F Circuit

Code Storage F/W code

16K8~32K8 <1000 MTP Customized model
Parameter setting and performance

optimization

Confidential
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INn-Cell Touch Panel Controllers ICs

Process Technology : 0.11um HV/80nm HV/55nm HV

TDDI IC

A

Neo
MTP

MCU

Display Driver

Neo
Bit

Trimming Accuracy
2K8~4K8 1 OTP

Code Storage Gamma Table

Code Storage Touch F/W Code
16K8~32K8 <1000 MTP . Performance

Parameter setting L

Optimization
Confidential
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CMOS Image Sensor

Process Technology : 0.11um CIS/90nm CIS/65nm CIS

CIS SoC
Column
Image Sensor
> 9 Processor
I,
X o \
Eeo
\ |
Identification
i Product Code
Setting
2Kb~4Kb 1 OTP _
Parameter Start-up Initial
Setting Setting
32K8 1 OTP/ROM Code Storage Boot Load
Confidential
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MEMS
180/160/15x nm HV/Logic for MEMS Controller

- MEMS Chip
MEMS IN==
Element Digital Motion
Processing
OTP/
2Kb~4Kb Trimming Factory trimming

Parameter Setting Signal filtering
Code Storage Geometric computation

Confidential
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Replacement of Embedded Flash
for Competitiveness Improvement
product design & manufacturing by

embedded Flash
Logic Process + 10 Masks

30% more wadfer cost &
cost reduction |testing time

product design & manufacturing by
Embedded Logic NVM (OTP/MTP)
Logic Process

Confidential
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MCU Applications with EEPROM

external
EEPROM

One-time

storage for EEPROM for

ID, trimming, user data, parameter
encryption... setting, system

function...

Confidential
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NeoBit + NeoEE

Hybrid NVM solution (NeoBit + NeoEE) with
customized SPEC & optimized size

MCU

*One single IP by integration of
NeoBit & NeoEE
*Help for system size reduction
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Wafer Demand by IC Type

IC Type Equa to 8-inch wafer (K)
AP 4926
PMU 4508
Smart card controller 3667
Base Band controller 2429
CIS sensor 1975
LCD driver (int with TCON) 1892
Fingerprint 744
Gauge IC 670
Touch panel controller (C) 581
TV controller 579
Connectivity (Combo) 437
STB controller 330
Wifi controller 293
DC-DC/AC-DC 190
LED driver 141
BT controller 132
Light sensor 123
Accelerator sensor controller 114
TAGIC 100
ISP 98
Gyroscope sensor controller 90
MCU (8bhits, pure 5V) 65
P-Gamma 40
MCU (8bits, LV/3.3V) 39
NB CAM controller 36
Pressure sensor controller 21
PC CAM controller 8
TCON (w/o driver) 3 2016 O3 updated
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Outlook for Q4 and Beyond

® We expect that Q4 will be better than Q3, and that growth
momentum will speed up in 2017 for the following reasons:

®* For PMIC applications, there are three factors which drive
continuous growth.

1. A new contractual agreement with our biggest PMIC customer.
2. We have engaged with another large US customer and taped-out products.

3. Existing customers are expanding their product portfolio.

® For TDDI, we expect 55nm TDDI will contribute to growth in 2017
as some DDI production will switch to TDDI. TDDI adds touch
functionality to DDI resulting in larger chip sizes and increased
ASP. A customer win with the largest Korea smart phone maker
through our US customer should lead to significant growth in
2017 and 2018.
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Outlook for Q4 and Beyond

® For Fingerprint Sensor applications, in the second half of 2016
volume production began and we expect revenue to continue
Increasing into 2017. One US fingerprint sensor supplier and one
Chinese supplier have started to tape-out its CIS fingerprint
sensors, which will contribute to growth in 2017 and beyond.

® For 28nm, one DTV customer continues in production, and there
are two other customers ready for production in 2017.

® For OLED Driver applications, our customers supplying to
Korean panel makers has taped-out products.

® For CIS, one big customer has begun production ramp up.
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Outlook for Q4 and Beyond

® Advanced technology nodes will drive our future growth:

1. For 16nm, one security related application customer is already planning to
tape-out.

2. For 10nm, our first IP has been successfully verified.

3. Our 7nm project has already kicked-off.

® NeoPUF, our new technology platform for security
applications taped-out 55nm IP in October.

® Automotive applications continue their platform build and
have started production.

® Increasing demand in MTP technology for USB type-c related
applications.
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Key Growth Drivers

Growth In
application per
mobile devices

Growth into more
markets

Growth In advanced
technology

Great 10T era

More chip applications per smartphone/tablet
product.

From consumer electronics and mobile
devices to wearable devices.

Adding new NVM product lines further enable
more product applications.

Higher royalty per wafer is contributed from
more advanced technology nodes.

Embedded Logic NVM will be a must.
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Q&A
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