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{o]38 Logic Non-Volatile Memory

Embedded NVM = LOGIC + 10 Masks

30% more
cost reduction

4

Embedded LOGIC NVM = LOGIC
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@ Innovation, Innovation, and Innovation /
Performance Cost
For
LCD
Driver

For
PMIC
NFC
Analog
Sensor
MEMS

Blue
Ocean
Strategy
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Customers

NeoBit

NeoFué;\\\

NeoFlash

NeoEE
NeoMTP

Time
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MANUFACTURING CORPORATION
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A LEADING ANALOG FOUNDRY
ing Corporatien Limited

el

ST ) < SEMITSUMI '

8. MTsusist 2 712K 1./
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IDM 0 0 0 8 2 1 0 !
ON Semiconductor® ] ‘- r
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http://www.gracesemi.com/enhtml/index.jsp
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
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Bl : e T

% change % change % change
SRS 51,849 61,981 -16.35% 56,933 -8.93% 246,073 245688  0.16%
XS 206,310 212,848 -3.07% 173,621 18.83% 757,904 562,570  34.72%
8% 258,159 274,829 -6.07% 230,554 11.97% 1,003,977 808,258  24.21%

i
=
op
il

4Q14 3014 2014 2013
RS 3 6 21 19
o NRE 15 22 82 51
REH @@ 99 88 363 342
Confidential
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(BB 1% &% 4F 7T) 40Q14 4013 |%change| 2014 2013 | % change
SR FEE 258,159 | 230,554 | 12.0% |1,003,977 | 808,258 24.2%
SEREMNR 100% 100% - 100% 100% -
148,501 | 124,761 | 19.0% 540,321 | 468,574 15.3%
b2 S 42.5% 45.9% -3.4ppts 46.2% 42.0% +4.2ppts
100,896 91,268 10.5% 418,569 | 290,640 44.0%
39.1% 39.6% -0.5ppts 41.7% 36.0% +5.7ppts
1.33 1.21 9.9% 5.52 3.87 42.6%
23.4% 22.9% | +0.5ppts | 24.3% 18.2% | +6.1ppts

Embedded Wisely, Embedded Widely
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* Total (As of Jan.) : 81*
e 27 for NeoBit, 29 for NeoFuse, 2 for NeoFlash,
15 for NeoEE, and 8 for NeoMTP.

NeoBit

NeoFuse
NeoFlash
NeoEE
NeoMTP

Note*: 2 platforms qualified in Jan.

28nm | 40nm |55/65nm |80/90nm O?iét:n O(.)iéi;n >8|;T2]5 Total
1 9 15 2 27

7 4 9 1 5 2 29
1 1 2

2 - 1 4 7 1 15

1 2 2 3 8

Embedded Wisely, Embedded Widely
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12" Fabs Production [ Development NVM Type Process Type

16nm 0 1 OTP FF+

28nm 2 7 OTP LP/HPM, HLP/HPM, LPS
40nm 1 6 OTP, MTP HV-DDI, LP

55/65nm 7 12 OTP, MTP, Flash '(‘:TS’ HV-DDI, HV-OLED, DRAM,
80/90nm 5 4 OTP, MTP HV-DDI, HV-OLED, LP
0.13/0.11um 4 OTP, Flash HV-DDI, BCD, Generic
0.18um 1 0 OTP BCD

8" Fabs Development NVM Type Process Type

0.13/0.11um 16

0.18/0.16/0.152um 27

0.25um 2

0.35um 1

OTP, MTP, Flash |[HV-DDI, BCD, LP, RF, CIS, LL
Generic, LP, LL, MR, HV,
OTP, MTP Green, BCD
OTP, MTP BCD
OTP UHV

Embedded Wisely, Embedded Widely
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3

=y
i(New Tape Out)
- Total 445 NTO as of 4Q 2014 ( 393@2013, 303@2012, 258@2011)

140 |
120 |
100
80
60
67
40 73
20 |
0 L9 1 7 ] e 5 15 40 10
Q1| Q3|Q4 Ql | Q2 | @3 | a4 | @ | @ | a3 | a4 Q1|Q2|Q3| Q1|Q2 Q3|Q4
2010 2011 2012 2013 2014
TOTAL | 62 | 85 | 77 | 72 | 5 | 52 | 6 | 8 | 69 | 8 | 73 | 78 | 80 | 83 | 106 | 124 | 123 | 9 | 110 | 114
wUSAGE| 53 | 70 | 66 | 53 | 50 | 45 | 59 | 6/ | 62 | 68 | 63 | 66 | 73 | 69 | 88 | 112 | 90 | 8 | 86 | 99
NRE 9 |15 | 9 | 19 | 4 | 7 | 8 | 8 | 7 | 15 | 10 | 10 | 7 | 14 | 18 | 12 | 33 | 12 | 22 | 15
Usage : ERR LEREREEELRNIP - REBAMERARB)AERERANE - RABAZNSERTSEMIFELLFEYUA -

NRE: E81ERIIP - BEM

237 27%
I'-I%J\ F1=)

 BAFIERNEETRA1-1.5%F

Embedded Wisely, Embedded Widely
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9 = m - - ,
800 ZIERETIEERE w 75 ;’
700
Design licenses in the corresponding year
I Cumulative design licenses
600 == Royalty 56
O
— 2,800
S 500 S
2 2,600 2
E 2,400 g
» 400 2,200 é
E 2,000 o
N 1,800 B
2 300 2
= 1,600 ‘g
3 1,400 —
X 200 1,200 8
1,000 3
100 w G
600
400
0 200
0

2005 2006 2007 2008 2009 2011 2012 2013 2014
i11. 2009 FARBEF ERIIARE  BIEEFERELLS%

52 20115 F2010F BE—EF A ENE - ERM2010FKKR67% + 2011FFRIE6.3% -
&13. 2009-2013F N EFEETMRER 30% °
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800,000
700,000
< 600,000 . F—
ESO0,000 F— F—
S 400,000 = = = =
%300,000 — T F— F—
= 200,000 | - - - - -
100,000 -+ }: l: F— l: F— F—
0
Ql|Q2|Q3|Q4|Q1|Q2|Q3|Q4|Q1|Q2|Q3|Q |Q1|Q2|Q3|Q4|Q1|Q2|Q3|
2010 | 2011 2012 2013 2014
embedded eMemory IP in T Company ($revenue); * % of Process node in T company total revenue in 4Q14
Process node *pof T 4Q14 3Q14 2014 2013
8’ 0.5+ 1% 0% 0% 0% 0%
0.25/0.35 4% 30% 33.5% 30.5% 27.3%
0.15/0.18 12% 8% 13% 11.9% 10.7%
0.11/0.13 2% 28.9% 21% 20.8% 19.1%
12" 90nm 6% 18.2% 16.4% 16.3% 4.8%
65nm 11% 0.1% 0% 0% 0%
40/45nm 13% 0% 0% 0% 0%
28nm 30% 0% 0% 0% 0%
20nm 21% 0% 0% 0% 0%
s 1 % 158%
S m% 1A% 1e% L4
Total 100% 4.3% 5.1% 4.5% 4.1%
Confidential
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16/20nm 28nm 40nm 55/65nm | 80/90nm | 110/130nm |160/180nm| 250nm | 350nm

NeoBit

NeoFuse

NeoMTP

Confidential
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HEEZ NVM F il

eMemory’s NVM
Technology

> Compatible to any process
> Robust structure
> Low process cost

NeoBit

* Logic NVM portfolio offers one-stop-shop solution.

> Competitive macro sizes

> Easy integration

> Easy porting

NeoFuse

NeoFlash

MTP

NeoEE

NeoMTP

Product Type OoTP OoTP 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 C|5_||—D|D<<512||\</Iki) <4Mb < 2Mb < 4Kb <512Kb

Embedded Wisely, Embedded Widely
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eMemory Inside today
A

Royalty

Opportunity

$4,000-8,000

>

$1,000-4,000

(90nm-55nm) (40nm-16nm)

$400-700 $750-1,000
(0.18um-0.11um)

(0.5um-0.25um)
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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EERIFHED AT IP VER

-Ambient Sensor Neo
- imi Bit
Neg Capacitive — S o Proximity sensor i
Flash Touch Panel Fuse EE Bit
Controller
PMIC/PMU
Neo - Accel.-sensor
MTP - Mag.-sensor Neo
- Gyro-sensor Bit
-Base Band
NFC
Neo
Fuse
Neo -
-Application
EE
Processor
(9
Camera Module Neo
LCD Driver Flash
Connector Fuel Gauge
~ Neo Neo Neo
Neo Neo Neo EE Fuse
Fuse | MTP | Bit o MIE
Source: eMemory Marketing
Confidential
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3Q14 RICIEFA Z mEIFTK

IC Type Equ. to 8-inch wafer (K)

AP 4964

PMU 4756

CIS sensor 4226

Fingerprint 4000

Smart card controller 3000

Base Band 2935

LCD driver (with TCON) 2013
Gauge IC 627

Touch panel controller (C) 556
Connectivity 395

STB controller 335

TV controller 327

Wifi controller 245

LED driver 243
DC-DC/AC-DC 176
Accelerator sensor controller 124
Light snesor 121
Bluetooth controller 121
Gyroscope sensor controller 104
TAGIC 76
DVD controller 67
MCU (8bits, LV/3.3V) 56
MCU (8bits, LV/3.3V) 56
P-Gamma 52
MCU (8bits, pure 5V) 51
NB CAM controller 42
Pressure sensor controller 20
Touch pad controller 18
PC CAM controller 15

Touch panel controller (R) 5
TCON (w/o driver) 4
2014.8.29 updated
Confidential
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Process Technology : 0.11um HV/80nm HV/55nm HV

Display Power

LED Backlightin
I/E A

(LVDS, MIPI,...)

LCD Display

VCOM Buffer
Neo
DI

1. Accuracy enhancement
Trimming
2. Mismatch cancellation
2K 8~4KS8 1 OTP 1. Gamma Correction Table
Code _
2. Timing Control Pattern
Storage
3. Color Engine Enhancement



FERBasebandEiApplication ProcessorBdy
EREHaRA

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

. NAVAY

s __;m

eeTe=ron ;‘-"‘E. d Trimming DC/DC, Bandgap
Processor | Parameter Design flexibility &
n—— : 2Kb~4Kb OTP Setting Performance optimization

Start-up behavior & smart

Code Storage . :
power saving algorithm

O]

Bit

PMIC ]

Confidential
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Process Technology : 0.16um HV/0.11um G

— TPC

Neo

M C U Flash

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

TDDI IC

MCU

Neo l
MTP

Display Driver
Bit

Trimming Accuracy
2K8~4K8 1 OTP
Code Storage Gamma Table
Code Storage Touch F/W Code
16K8~32K8 <1000 MTP Performance

Parameter setting ST

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

CIS SoC

Column

Image Sensor
Processor

Row
Select

Neo
Fuse

' 4

Identification Product

Setting code
2Kb~4Kb 1 OTP
Parameter Start-up
Setting initial setting
32K8 1 OTP/ROM  Code Storage Boot load

Confidential
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% E R FE(MEMS)
180/160/15x nm HV/Logic for MEMS Controller

aw MEMS Chip

MEMS ==
Element Digital Motion

Processing

m OTP =
\ 1y

2Kb~4Kb

Trimming Factory trimming
Parameter Setting Signal filtering
Code Storage Geometric computation

Confidential
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Authorized Product Fake Product

copy E—

without protection

copy E—)

| — with protection
Security IP/Code by
Authorized Use _ Security IP/Code

Embedded Wisely, Embedded Widely 33 emenod {g



FloTH ZNVM IP EK

All Smart Systems

I
I

Basic
Technology

~ Accelerometer . mMcu

~ Magnetometer ~ MPU

e ey
CTypes  pressure

=

~ Temperature
NVM [P Encryption/Security Trimming/Calibration
Funciion SNSRI AT

Confidential
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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

Embedded Wisely, Embedded Widely
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EEPROMERIMCU

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

z/

*One single IP by integration of
NeoBit & NeoEE
*Help for system size reduction

Confidential
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TEEZHFHEPHRFRERFERE UIRREZFSH
RE -

=
I

FRmEERAEE - R

cEREERRERGESAT
BERBNERTEBHEA -

e TDDI 1 55nm LCD Drivers FIREAEE -
eSet up box, IEAMENCISTEII T FEHRIBEAEE -
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Growth in value per
mobile devices

Growth into more
markets

Growth in advanced
technology

Great loT era

* More chip applications per smartphone/tablet
product.

e From consumer electronics and mobile devices to
wearable devices.

* Adding new NVM product lines further enable more
product applications.

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

« Embedded Logic NVM will be a must.

Embedded Wisely, Embedded Widely
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