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Touch-panel displays made easy 
This is the first report in Daiwa’s new series, Made Easy, in which we set out to 
explain an industry from top to bottom, and the ongoing developments and drivers 
within it, in layman’s terms.  
 
In this report, we put you in the role of procurement executive at a hypothetical global 
smartphone manufacturer. Against the backdrop of constantly evolving technologies 
and emerging new solutions, you are tasked with determining the key criteria, 
balancing each technology’s strengths and weaknesses, and choosing the right 
solution for the job. 
 
Our decision to kick off the Made Easy series with touch panels follows on from our 
recent reports on the sector in both Korea (In touch with new market opportunities, 
published on 7 February 2012) and Taiwan (Threats become opportunities, published 
on 31 January 2012).  
 
We believe the outlook for the touch-panel space remains bright. As we see it, the 
market is likely to continue to boom in 2012 as smartphone, tablet-PC, automobile, 
and notebook makers move to make their products more user-friendly by adopting 
touch-panel displays (TPD), allowing for touch-driven command inputs. 
 
In Taiwan, our top pick is TPK (3673 TT, NT$483, Buy [1]), which we expect to remain 
the major touch-panel/lamination supplier for Apple (AAPL US, US$530.69, 
Outperform [2]). We forecast TPK’s small-sized and mid-sized touch pane shipments 
for Apple to rise by 28% YoY and 36% YoY, respectively, for 2012. We have a six-
month target price of NT$630, based on a target PER of 9.5x applied to our fully 
diluted 2012 EPS forecast. Risks to our call would be slower-than-expected iPad 3 
panel yield rate improvement, and pricing pressure from Wintek (2384 TT, NT$25.35, 
Outperform [2]) and CMI (3481 TT, NT$15.15, Hold [3]). 
 
In Korea, our top pick is Iljin Display (020760 KS, W13,450, Buy [1]), as we expect the 
company to continue to gain share in Korea’s touch-panel market and forecast robust 
revenue growth of 63% YoY for 2012. We have a six-month target price of W18,000, 
based on a mid-cycle PBR of 3.3x applied to our 2012 BVPS forecast. The risk to our 
call would be a slowdown in touch-screen orders from its main customer. 
 
  Touch Panel Sector: Daiwa key stock calls

 Stock Bloomberg code Rating Share price 7-Mar-11 Market cap (US$bn) Target price 
TPK 3673 TT Buy NT$483.0 3.85 NT$630 
Wintek 2384 TT Outperform NT$25.35 1.42 NT$29.10 
Iljin Display 020760 KS Buy W13,450 0.32 W18,000 
Melfas 096640 KS Buy W24,500 0.37 W32,000 

 

 Source: Daiwa 

Note: (1) Our NT$29.10 target price for Wintek is based on our 2012E BVPS of NT$24.32 and a target PBR of 1.20x, in the middle of its past-
three-year range; the risk to our view would be a delay in the launch of Win 8. (2) Our W32,000 target price for Melfas is based on a target 
PBR of 3.2x (assuming a long-term ROE of 25%) on our 2012 BVPS forecast; the risk to our call would be a slowdown in touch-screen and 
touch sensor chip orders from its main customer. 

 
We trust that you find this first Made Easy report a useful introduction to the touch-
panel space, and look forward to receiving your feedback. 
 
 

http://asiaresearch.daiwacm.com/eg/cgi-bin/files/KRTouchScreen120207.pdf#page=1
http://asiaresearch.daiwacm.com/eg/cgi-bin/files/TouchPanelSector120131.pdf#page=1
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Adding touch to a mobile device 
You are a new procurement executive at Five Star Mobile, a hypothetical smartphone 
maker in Asia seeking to expand its presence in the global market. You know that the 
smartphone market is extremely competitive, with the high end dominated by 
Samsung Electronics (SEC) (005930 KS, W1,172,000, Outperform [2]) and Apple, 
while the mid-to low-end segment is increasingly crowded, and it is hard to distinguish 
one product from another.  
 
You believe that Five Star Mobile can leverage its design team hired recently from a 
European automaker to differentiate the basic ‘look’ of the smartphone from its 
competitors. But you think that another important feature to consider is the ‘feel’ of the 
handset. Keen to adopt the best touch-panel technology for this new smartphone, you 
have contacted several touch-panel makers in the region (Taiwan and Korea). 

So, what is a touch-panel display? 
TPD comes in various forms, depending on the type of touch solution adopted, but 
simply, it provides not only visual output with information, but detects the presence 
and location of touch point(s) to input instructions with a finger(s) and/or a stylus. One 
advantage of a touch panel is that it removes the need for a physical button (keyboard) 
on an electronic device. This is because a ‘soft’ keyboard can be displayed on-screen 
and the user interface can be designed with much more user-friendly functions, such 
as zooming in and out of the content using two or more fingers. 

 
  Architecture of multi-touch technology

 
Touch sensor 

Operating system

Application

Touch sensor 
controller & driver

Able to sense multiple points

Able to deliver sets of simultaneous 
points to the operating system

Able to forward multiple streams of 
moving points

Able to decode multiple streams of 
moving points and taking action

 
 Source: IMS Research, Daiwa 
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How much do TPMs for smartphone use cost? 
Five Star Mobile plans to launch a smartphone in the US$200-300 price segment, and 
the following table presents a bill-of-materials (BOM) cost analysis prepared by your 
procurement team. Since the mainstream touch solution is not yet built into the TFT-
LCD display, an add-on component called a touch-panel module (TPM) is laminated 
on top of the TFT-LCD display. The cost of the TPM is about US$10, or about 5% of 
the smartphone’s total manufacturing cost. 
 
  BOM cost estimate for a smartphone

 Cost (US$) Proportion (%) 
Processor 15.0 7.7 
Memory 
 NAND flash 20.0 10.3 
 mobile DRAM 8.0 4.1 
Other chips 30.0 15.4 
Display 
 LCD 20.0 10.3 
 Touch-panel module 10.0 5.1 
Camera modules 16.5 8.5 
User interface & sensors 7.5 3.9 
Power management 7.0 3.6 
Battery 7.5 3.9 
Mechanical components 35.0 18.0 
Box contents 8.0 4.1 
Total BOM 184.5 94.9 
Manufacturing cost 10.0 5.1 
Total manufacturing costs 194.5 100.0 

 

 Source: Daiwa 

Choosing the right touch-panel module 
You know you have to keep manufacturing costs below US$200 per smartphone, and 
have met several major touch-panel companies in Taiwan and Korea with a view to 
determine the best touch-panel solution for your new smartphone. The TPM makers 
have told you that although there are many different types of touch panels available 
and new ones continue to emerge, there is no perfect solution – each touch 
technology has its own strengths and weaknesses.  
 
The touch-panel makers have given you the following ideas.  
 
There are various competing technologies. Resistive touch was once the most widely 
adopted technology until Apple introduced the iPhone, using projected capacitive (P-
cap) touch, which has gone on to become today’s mainstream solution. Other 
technologies include optical imaging, infrared, surface acoustic wave, and 
electromagnetic. 
 
Resistive-type 
The early generation of touch-panel technology was based on resistive technology. It 
is usually composed of two flexible sheets coated with indium-tin oxide (ITO), a 
transparent, conductive material, and separated by an air gap with spacers. When the 
human finger (or anything else, as the contact does not necessarily need to be 
conductive) presses the outer-layer film (with ITO on the x-axis voltage), it creates a 
depression leading to the film coming into contact with the inner-layer film (with ITO on 
the y-axis voltage), the two sheets are pressed together to create the X and Y 
coordinates, then processed by the controller IC to locate the touch point(s).  
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 Resistive-type touch panel    Resistive touch: Nokia Asha 300 feature phone
 

 
Source: Elo TouchSystems  Source: Nokia 

 
Although the resistive-type touch panel is inexpensive, it is not recommended for 
smartphones for the following reasons: 1) the thin plastic outer layer makes the screen 
less durable, and 2) manual recalibration is required periodically. 
  
Projected-capacitive (P-cap) 
Adoption of the P-cap touch panel increased with the launch of Apple’s iPhone in 2007. 
A projected capacitive sensor is made of two layers of ITO deposited at the x-axis and 
y-axis to produce a charged electric field or capacitance. When the human finger 
(which is also conductive) touches the surface of the sensor, the change in electric 
capacitance at the location touched is detected by the touch controller IC in order to 
locate the touch point(s). 
 

 P-cap touch panel: brief model   Apple’s P-cap touch panel: cross-sectional view

Why projected: electric-filed lines are "projected" beyond 
the touch surface when a finger (conductor) is present

Touch Surface

X Electrode

Y Electrode

 

Cover Glass

Glass Substrate

OCA (optical clear 
adhesive) or LAL (liquid 
adhesive lamination)

ITO Sensor (X-axis)

ITO Sensor (Y-axis)

TFT-LCD display

OCA (optical clear 
adhesive) or LAL (liquid 
adhesive lamination)

Source: Daiwa  Source: Daiwa  
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Many technologies available 
within P-cap 
There are various types of P-cap touch panels, which can be categorised broadly as 
glass-type and film-type. 
 
For the glass-type, there are two solutions: glass-to-glass (G/G), and a single-glass 
solution called touch-on-cover (TOC), also known as sensor-on-cover (SOC) or 
sensor-on-lens (SOL). For the film-type, there is the glass-to-film-film (G/F/F) and 
glass-one-film (G1F). Comparing the two technologies, glass-type has advantages in 
optical performance and durability, and has narrow bezel; the film-type has 
advantages in cost, thinness and lightness, and ease of production. 
 
We provide below detailed descriptions of the touch solutions for P-cap TPMs. 
 
Glass-to-glass (G/G): cover glass and sensor glass 
In 2007, the iPhone became the first mobile device to use a G/G touch panel with ITO, 
a transparent conductor, deposited onto a glass to become a sensor glass. The cover 
glass is used to protect the sensor glass underneath, and the sensor glass is used to 
sense the touch points. The sensor glass is coated with two conductive layers of ITO: 
one for the x-axis, another for the y-axis. As the sensor glass is charged, an electric 
field is formed. The electronic field waits for another conductive material, such as a 
finger(s), to create a disturbance by touching the field, which then allows the chip (or 
controller IC) locating the X and Y coordinates of the touch points to execute the touch 
commands. 
 
There are two types of G/G solutions: double-sided indium-tin oxide (DITO), patented 
by Apple, and single-sided ITO (SITO) for non-Apple devices. 
 
  Glass-to-glass (G/G) P-cap touch solution

 

Cover lens

Optical Clear 
Adhesive (OCA)

Touch sensor

TFT-LCD

Liquid Crystal

Colour Filter

TFT

Polariser

Touch Sensor glass (film)

Direct or Air-Gap Bonding

Cover Lens

Direct Bonding

Glass-to-Glass (Out-cell)

Sensor Glass

ITO Sensor (X-axis)

ITO Sensor (Y-axis)

ITO Sensor (X-axis)

Conductive Jumper

Insulator

Sensor Glass ITO Sensor (Y-axis)

Glass/Glass: DITO Sensor Crss Sectional View

Glass/Glass: SITO Sensor Cross Sectional View

Optical Clear 
Adhesive (OCA)

 
 Source: Daiwa 
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 G/G touch example: Apple iPhone 4S   G/G touch example: Apple’s New iPad 

 

 

Source: Apple  Source: Apple 

 
Glass-to-film-to-film (G/F/F): cover glass and two layers of films 
There are several film-type TPM makers, such as Young Fast (Not rated) and J-Touch 
(Not rated) in Taiwan and Iljin Display and Melfas in Korea. In this solution, the cover 
glass is used to protect the two layers of film underneath. The first layer of film is 
coated with ITO deposited at the x-axis, and the second layer of film is coated with 
ITO deposited at the y-axis. This structure is much slimmer than the G/G solution as 
the two layers of film are still much thinner than the sensor glass; however, films are 
more prone to defects as they tend to become deformed upon substantial changes in 
temperature and humidity. 
 
  Glass-to-film-to-film (G/F/F) P-cap touch solution

 

Cover lens

Optical Clear 
Adhesive (OCA)

Touch sensor

TFT-LCD

Liquid Crystal

Colour Filter

TFT

Polariser

Touch Sensor glass (film)

Direct or Air-Gap Bonding

Cover Lens

Direct Bonding

Glass-Film-Film (Out-cell)

Optical Clear 
Adhesive (OCA)

ITO Sensor (X-axis)

ITO Sensor (Y-axis) Film/Film

 Source: Daiwa 
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 G/F/F touch example: HTC Sensation XL

 

 

 
  Source: HTC 

 
Glass-to-one-film (G1F): cover glass and one layer of film 
G1F provides a hybrid solution. One axis of ITO sensors is printed on the cover glass 
and another axis of ITO sensors is attached to the film. As G1F uses one less film 
than the G/F/F solution, it is slightly thinner and has better transparency and optical 
quality. One drawback of the G1F solution is that it tends to have a low production 
yield, and so we believe TOC will be more widely used by TPM makers in 2012. 
 

 G1F touch panel    G1F touch example: Samsung Galaxy 8.9-inch tablet

ITO Sensor (X-axis)

Cover Glass

TFT-LCD display

ITO Sensor (Y-axis)

OCA (optical clear 
adhesive) or LAL (liquid 
adhesive lamination)

Film

 

 

Source: Daiwa  Source: Melfas  

 
Touch on cover (TOC): coating ITO onto the back of the cover glass 
The main purpose of this solution is to reduce material costs (by roughly 15-20%) by 
reducing the thickness (0.3-0.4mm) of the sensor glass. There are various types of 
TOC solution, each with a different name by various suppliers: 
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 TOC touch solution

 

Cover glass with 
touch sensor

Optical Clear 
Adhesive (OCA)

TFT-LCD

Liquid Crystal

Colour Filter

TFT

Polariser

Touch Sensor

Cover Lens

Touch on Cover

Direct Bonding

ITO Sensor (X-axis)

Cover lens

Conductive Jumper

Insulator

ITO Sensor (Y-axis)

Glass treatment

 Source: Daiwa 

 
  TOC: various types and mass-production schedule

 Company BBG ticker  Solution terminology Processing type Mass production 
Wintek  (2384 TT) Advanced Touch Technology (ATT) Sheet 3Q11 
AU Optronics (2409 TT) One Glass Solution (OGS) Sheet 1Q12 
Chimei Innolux (3481 TT) Window Integrated Solution (WIS) Sheet 1Q12 
Cando  (8056 TT) One Glass Solution (OGS) Sheet 3Q11 
Melfas  (096640 KS) Direct Patterning Window (DPW) Sheet 4Q11 
TPK  (3673 TT) Touch On Lens (TOL) Piece 2Q12 

 

 Source: Companies, Daiwa 

 
While each TOC solution has a different name depending on the supplier, they all 
have a similar production method (sheet-type) except for TPK’s touch-on-lens (TOL), 
which is produced using the piece-type method. The major difference between the two 
production methods is that the sheet-type is geared to low-to-mid-end mobile devices 
that still require a second chemical strengthening on the borders after cutting, while 
the piece-type is not. The piece-type method is much more difficult to manufacture 
and is geared to mid-range and high-end mobile devices. 

 
 TOC solution production methods: sheet-type and piece-type 

PieceType
Aluminosilicate

Soda Lime 
Glass

Cut & 
Forming

Cut & 
Forming

CS* by 
Piece

CS* by 
Piece

Ink & 
AG, AR, 

AS**

Ink & 
AG, AR, 

AS**

ITO & 
Pattern 

by 
Piece

ITO & 
Pattern 

by 
Piece

TOC: Piece Type

Sheet Type

ITO & 
Pattern 

by 
Sheet

ITO & 
Pattern 

by 
Sheet

Cut & 
Forming

Cut & 
Forming

Aluminosilicate
Soda Lime 

Glass

Chemical 
Strengthening

(CS)*

Ink & 
AG, AR, 

AS**

Ink & 
AG, AR, 

AS**

TOC: Sheet Type

 
Source: DisplaySearch 

Note:  

*Chemical strengthening: glass is submerged in a bath containing potassium nitrate heated to 300°C. This causes sodium ions in the glass surface to be replaced by potassium ions from the bath solution. 

** Ink printing for colouring and coating for more glass treatments; such as, AG = anti-glare, AR = anti-reflective, and AS = anti-smudge 
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 Example of TOC touch: HTC Wildfire smartphone   Example of TOC touch: HTC Cha Cha smartphone

 

 

 
Source: HTC  Source: HTC  
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Types of integrated touch panel 
All of the touch-panel technologies discussed in the previous section fall into one 
major category: the add-on (out-cell) category, in which the TPM is attached to the top 
of the TFT-LCD display. But another touch-panel technology is emerging, in which the 
touch panel is integrated into the main display. This is being led by LCD-panel makers 
and competes with the add-on technologies of conventional TPM makers. 
 
Integrated-type technologies, such as on-cell and in-cell touch panels, are currently 
being developed by the major LCD-panel makers. However, these technologies still 
need verifying for mass production, as defective touch panels would result in the entire 
TFT-LCD being scrapped since the touch panel cannot be separated from the main 
display. 
 
For the integrated technologies, while the touch feature is built within the TFT-LCD 
display, TFT-LCD makers still require the conventional touch-panel makers’ core 
competence in laminating the cover glass onto the in-cell-touch-enabled TFT-LCD 
display. 
 

 Comparison of conventional and integrated touch-panel technologies 

Key Technology

Structure

Key Supplier 

Liquid Crystal

Colour Filter

TFT

Polariser

Touch sensor

Cover Lens

Out-cell On-Cell Touch

Touch Sensor

Liquid Crystal

Colour Filter

TFT

Polariser

Cover Lens Cover Lens

In-Cell Touch

Liquid Crystal

Colour Filter

Polariser

Touch Sensor

TFT

Integrated touch panelConventional touch panel module

Lamination, patterning technology TFT technology

TFT-LCD Panel

TFT-LCD makers, but still requires lamination service from touch 
panel makersTouch panel makers

Lamination

 
Source: DisplaySearch, Daiwa 

 
On-cell touch panel for TFT-LCD displays 
For on-cell touch panels, the touch sensor is deposited on the top of the colour filter 
and one layer of glass is eliminated, resulting in a thinner module with lower 
production costs (theoretically) compared with the add-on solutions. The major 
challenges for on-cell technology include the following: 1) it requires additional photo 
masks in the production process of TFT-LCD to create the touch sensors on the top 
surface of the colour filter substrate, and this effectively lowers the overall production 
yield, and 2) potential defects on the touch sensor could result in the whole colour filter 
having to be scrapped. 
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  On-cell touch panel for TFT-LCD

 On-Cell Touch for TFT-LCD

Touch Sensor

Liquid Crystal

Colour Filter

TFT

Polariser

Cover Lens

Direct Bonding
Cover lens

Optical Clear 
Adhesive (OCA)

On-cell 
TFT-LCD

RED GREEN BLUE

Glass substrate

Glass Substrate

Array layer of  TFT-LCD

Backlight Unit & LED

 Source: Daiwa 

 
On-cell touch panel for AMOLED 
SEC launched its own touch-panel technology for active matrix organic light-emitting 
diode (AMOLED) in 2010, and this is currently used in its high-end smartphones, such 
as the Galaxy SII and Galaxy Nexus. The company integrated touch sensors on the 
top glass layer of AMOLED for encapsulation. The production of the touch sensor is 
outsourced to HannsTouch (Not rated) and CPT (Not rated). 
 
  On-cell touch panel for AMOLED

 On-Cell Touch for AMOLED

Touch Sensor

Encapsulation glass

AMOLED

Polariser

Cover Lens

Direct Bonding
Cover lens

Optical Clear 
Adhesive (OCA)

On-cell AMOLED

ITO Sensor (X-axis)

ITO Sensor (Y-axis)

 Source: Daiwa 
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 On-cell AMOLED example: Samsung Galaxy SII smartphone

 

 

 
  Source: Samsung Electronics 

 
In-cell touch panel for TFT-LCD 
For in-cell touch panels, the touch sensor is located inside the LCD cell. The touch 
sensor can comprise light-sensing elements, micro switches (voltage-sensing), or 
capacitive electrodes (charge-sensing).  
 
In light-sensing, the photo sensor is placed in each pixel or group of pixels and the 
visible-light sensor recognises 1) the shadow of a finger under a bright light, 2) the 
reflection of the backlight on the finger in a dark environment, or 3) the lighting from 
stylus and/or eraser (please refer to the picture on the next page demonstrated by AU 
Optronics).  
 
For voltage-sensing, pressing the LCD surface closes micro-switches in each pixel to 
detect the location touched. It works with any touch objects, such as a finger or stylus. 
However, durability is an issue as it requires the LCD surface to be touched and the 
cover glass cannot be added.  
 
In charge-sensing, pressing the LCD surface changes the dielectric constant of the 
liquid crystal, which alters the capacitance between the electrodes. This type of in-cell 
is being developed by Sharp, Toshiba Mobile Display (TMD) (Not listed), and LG 
Display (LGD) (034220 KS, W27,600, Hold [3]). 
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  In-cell touch panel with light-sensing elements

 

Cover lens

Optical Clear 
Adhesive (OCA)

In-cell Light-sensing 
TFT-LCD

Cover Lens

In-cell Light-sensing Touch 

Direct Bonding

Liquid Crystal

Colour Filter

Polarizer

CMOS Sensor

TFT

RED GREEN BLUE

Glass substrate

Glass Substrate

Array layer of  TFT-LCD

Backlight Unit & LED

Photo Detector 
(CMOS Sensor)

 
 Source: Daiwa 

 
 In-cell touch panel with light-sensing example: AU Optronics’ 65＂TV 

 
Source: AU Optronics 

Note: Light-sensing in-cell touch panel is not yet available commercially 

 
  In-cell touch panel with charge-sensing elements

 

Cover lens

Optical Clear 
Adhesive (OCA)

In‐cell Charge‐
sensing TFT‐LCD

Cover Lens

In-cell Charge-sensing Touch 

Direct Bonding

Liquid Crystal

Colorr Filter

Polarizer

Touch Sensor

TFT

RED GREEN BLUE

Glass substrate

Glass Substrate

Array layer of  TFT-LCD

Backlight Unit & LED

 
 Source: Daiwa 
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 In-cell touch panel with charge-sensing example: TMD portable navigation device  

 
Source: Toshiba Mobile Display 

Note: Charge-sensing multi-touch in-cell touch panel is not yet commercially available 
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TPM selection in a nutshell 
We summarise the various types of touch technology in the table below. 
 

 Summary of touch technologies and their features 

Display Touch category 
Touch 
technology Structure 

Touch-panel 
module Remarks 

TFT-LCD Out-cell (Add-On) Projected 
capacitive (glass) 

G/G DITO/TFT-LCD Yes Patented by Apple, used in the iPhone and iPad 
G/G SITO/TFT-LCD Yes Available for non-Apple brands 
TOC or G/TFT-LCD Yes Thinner and lighter than the above two; 15-20% saving in material costs as the sensor glass is not necessary; 

but more suitable for mid-to-low end devices; sheet -type and piece-type production methods 
Projected 
capacitive (film) 

G/F/F/TFT-LCD Yes Thin and light; ideal for mid-to-low end devices 

Resistive F/F Yes Unreliable; low durability; lowest cost 
Optical See diagram Yes CMOS camera is expensive; only ideal for large-size devices (monitors, AIO PCs, kiosks) 
Infrared See diagram Yes Infrared LEDs on X and Y axes; ideal for large-size devices (monitors, AIO PCs, kiosks) 
Surface acoustic 
wave 

See diagram Yes Sound sensors built on borders; not popular 

Electromagnetic See diagram No Ideal for handwriting; especially for Asian languages; expensive 
On-cell Projected 

capacitive (glass) 
G/TFT-LCD No ITO coated on the flip-side of the colour filter; lots of production revamps by TFT-LCD makers; not economical 

In-cell Charge-sensing or 
ITO on Array 

G/TFT-LCD No Thin and light; needs to overcome sensitivity and electrical noise; currently being developed by Sharp, TMD, 
and LGD 

Light-sensing or 
Photo detector on 
Array 

G/TFT-LCD No Ideal for larger-size devices; but expensive and lower resolution and aperture ratio (not as bright) 

AMOLED On-cell Projected 
capacitive (glass) 

G/AMOLED No Thin and light, adopted by Samsung Galaxy SII, Galaxy Note 

Source: Daiwa 
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Best touch solutions are G/G, G/F/F 
for now, but TOC in a year or two 
The most important factors for touch panels are cost competitiveness and the 
customer’s acceptance of different touch-panel technologies. Although there could be 
new emerging technologies, if they are not verified for mass production, this could 
pose a potential procurement risk for smartphone makers.  
 

Attributes 

P-cap 

Resistive Optical Infrared Electromagnetic SAW G/G G/F/F G1F TOC 

Cost ★ ★★ ★ ★★ ★★★ ★★ ★★ ★ ★ 

Durability ★★★ ★★ ★★ ★★ ★ ★★★ ★★ ★★ ★★ 

Optical quality ★★★ ★★ ★★ ★★★ ★ ★★★ ★★★ ★★★ ★★★ 

Narrow bezel ★★ ★ ★ ★★ ★★ ★ ★ ★★ ★ 

Thickness ★ ★★ ★★ ★★ ★★★ ★ ★ ★★ ★ 

Production yield ★★ ★★★ ★ ★★ ★★★ ★★★ ★ ★★ ★ 

Sensitivity ★★★ ★ ★★ ★★ ★ ★★★ ★★★ ★★★ ★★★ 

Small display ★★ ★★★ ★★★ ★★ ★★★ ★ ★ ★★ ★★★ 

Stylus independent ★★★ ★★★ ★★★ ★★★ ★ ★★ ★★ ★★ ★★ 

Total 20 19 17 20 18 19 16 19 17 

Source: Daiwa 

 
If we were in your shoes as procurement manager for Five Star Mobile, we would see 
G/G or G/F/F as the best touch-panel solutions for the job at hand and conclude that 
TOC could become a strong contender in the next year or two. 
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In-cell touch panels are not ideal 
for non-Apple brands 
While Apple is working hard with Sharp, TMD, and LGD on in-cell touch-panel 
solutions, it is only of use for the iPhone, and not yet for the iPad or other brand 
makers. 
 
The main reasons are as follows. 
 
1) In-cell touch panels are ideal for large-volume, single-model smartphones, such as 

the iPhone. It is not economical for other brand makers and the panel makers to 
make a new set of photo masks for each smartphone (as these are not in 
standard sizes such as TVs, monitors, and notebooks) that does not have a 
volume shipment of more than 2.5m units. 
 

2) It is still too costly to use in-cell touch panels for tablets, as the total cost is high 
due to a low yield rate, and it is quite costly to scrap those that are not up to 
standard. 
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Frequently asked questions 

 

1. What are the types of projected capacitive (P-cap) touch solutions 
and which supplier offers what? 

 
Answer  

 Types of projected capacitive (P-cap) touch solution

Type G/G G/F/F 

Sensor on cover/sensor on lens On-cell for  
AMOLED 

In-cell for  
TFT-LCD G1F OGS TOL 

Supplier TPK (3673 TT) YFO (3622 TT) Melfas (096640 KS) Wintek (2384 TT) TPK (3673 TT) Samsung (005930 KS) TMD (Not listed) 
  Wintek (2384 TT) JTouch (3584 TT) AUO (2409 TT) Sharp (6753 JP) 
  CMI (3481 TT) Melfas (096640 KS) CMI (3481 TT) LGD (034220 KS) 
  Iljin (020760 KS) Cando (8056 TT) 
  S-mac (097780 KS) Melfas (096640 KS) 
  Digitech (091690 KS) 

 

Source: Company, Daiwa estimates 

 

 

2. What type of touch solution is adopted by each major brand maker 
for various price segments? 

 
Answer 

 Touch solutions by brand maker

 Brand maker Apple Samsung HTC & others In-cell or G/G 
High-end G/G On-cell AMOLED On-cell AMOLED or G/G In-cell or G/G 
Mid-end n.a. G/F/F or SOC TOL or SOC TOL or SOC 
Low-end n.a. G/F/F, G1F, G2 G/F/F SOC 

 

Source: Daiwa research 

 

 
3. Which touch solutions have the best performance vs. cost? 

 

Answer  
The G/G and GFF solutions offer the best performance for their cost. Although 
G/G provides greater sensitivity and transparency (saves more power) with 
economies of scale, GFF is easier to produce and production costs are lower. 
G/G has the advantage of producing a single product in high volume, whereas 
GFF has advantages in a variety of low-volume products with a quick time to 
market. 

 

 

4. How come Taiwan touch-panel companies are much larger than 
Korea touch-panel companies? 

 

Answer  
Taiwan TPM makers have been riding on the success of Apple in mobile 
devices. And a few companies dominate the touch-panel market for both the 
iPhone and the iPad. However, the Korea TPM makers have been competing 
more fiercely in a much smaller and fragmented domestic market, supplying 
touch panels mainly to SEC and LG Electronics (LGE) (Not rated). 
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5. Does profitability vary with the degree of vertical integration? 

 

Answer  
Although there are many TPM companies, not all of them are vertically 
integrated. One of the important components in TPMs is touch sensors, and 
normally, a company that can produce touch sensors in-house has higher 
profitability. However, given the complicated manufacturing process, another 
important variable is production efficiency. 



 Vertical integration of TPM companies 

 TPM Touch sensor Cover glass ITO film Controller IC 

Korea 
Melfas 
Iljin Display 
ELK 
S-mac 
Digitech 
Moreens 
Synopex 
Taiwan 
TPK 
Wintek 
Youngfast 
J Touch 
Cando 

 

 Source; Companies, Daiwa estimates 

 

 

6. Would TPK and Wintek go out of business if Apple adopted in-cell 
touch panels? 

 

Answer  
No, because TPK and Wintek’s core competence is not making sensor glass, 
but laminating the materials together and providing touch solutions at a lower 
cost through vertical integration. 
 
Even if Apple adopts in-cell touch panels for the iPhone, it would not have a 
completely negative impact on TPK and Wintek, as Apple would still rely on 
touch-panel makers to provide full lamination (direct bonding) services between 
the cover glass and the in-cell-touch display.  
 
While iPads, other iPhones, non-Apple tablets and smartphones would 
continue to adopt the G/G solution, the extra capacity left from only laminating 
once would open up business opportunities for other brands doing business 
with non-Apple brand names and result in them enjoying a better gross margin. 

 

 

7. Would the dollar profit of lamination services be cut by half if the 
iPhone adopted in-cell touch panels? 

 

Answer  
No, because the yield rate for lamination would improve to 95-96% from the 
current 92% when laminating twice (once between the cover glass and sensor 
glass to form the touch-panel module, and the other between the touch-panel 
module and TFT-LCD display); as such, cost of goods sold would be lowered. 
Besides, touch-panel makers should charge a higher dollar profit as laminating 
between the cover glass and sensor glass should be much harder than 
laminating between the cover glass and the expensive in-cell-touch display. 
 
As such, we estimate that the dollar profit for the new iPhone business would 
be a 35% reduction per unit compared to the old iPhone lamination service. 
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Again, iPhone does not comprise all of the touch-panel makers’ revenue 
sources; and besides, top-line growth should be higher than expected as the 
ASP/unit for in-cell touch display business should be higher than the regular 
display with TPM on top. 

 

 
8. What’s the difference between full lamination and edge lamination? 

 

Answer  
Full lamination is also called direct bonding and edge lamination is also called 
air-bonding and. Basically, the former is more difficult with a lower yield rate 
because it requires the entire surface to be laminated onto another surface 
using optical clear adhesive (OCA), and the latter is much easier as it only 
requires the border to be laminated with double-sided adhesives. 

 

 

9. If Apple adopted in-cell touch panels for the iPhone 5, would other 
brands also adopt them quickly? 

 

Answer  
No, because it’s costly, as each smartphone-size is not a standard-size like a 
TV, monitor or notebook; as such, a new set of photo masks needs to be made 
and the process cost of in-cell solution is significantly higher than that of the 
G/G solution (especially when the yield is not good, because the entire display 
cannot be reworked, but has to be scrapped).  
 
In other words, it’s not economical to adopt the in-cell solution if a model can’t 
sell more than 2.5m sets (according to industry experts).  
 
Moreover, the in-cell touch panel is currently patented by Apple, and the 
technology itself could face a bottleneck due to insufficient capacity for other 
brands. Currently, there are Toshiba Mobile Display, Sharp, and LG Display in 
plan for mass production on a fairly small scale designed to be engaged for 
Apple only. 

 

 

10. How long does it take to design and manufacture a touch panel for a 
new smartphone model? 

 

Answer  
The design and qualification process for a G/G touch solution for a new 
smartphone model usually takes 6-9 months depending on different customers 
(the process used to take 9-12 months for Apple). Once the spec and design 
parameters are qualified by the customer, the ramping up for production to an 
acceptable yield rate for the first shipment can be done within 1-2 months. 
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Appendix A: alternative touch 
solutions  
Optical imaging 
The optical touch sensor uses imaging sensors (like a camera) installed in the top-
right-hand and top-left-hand corners to see if there is any interference of the sensing 
area. If anything interferes by forming shadow(s) in the light reflecting back to the 
camera, the position of the touch is then detected. This is ideal for large-size displays; 
such as TVs, but it could be bulky as it needs room to hide to cameras. 
 

 Optical imaging touch   Optical touch example: HP All-in-one PC 
 

 

 

Source: Touch Panel Middle East, Inc  Source: HP 

  

 
Infrared touch 
The infrared touch sensor is implemented by infrared LEDs and light detectors 
installed in the front of the display on both vertical and horizontal bezels. When 
anything touches the screen, it also disrupts the infrared beams and causes a drop in 
the signal received by the light detectors. The X and Y coordinates of the touched 
area is then located. This is ideal for monitor-size applications; however, it’s not easy 
to calibrate between the signal senders and signal receivers. 
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 Infrared touch   Infrared touch example: Kindle Touch 
 

 

 

Source: www.touchuserinterface.com  Source: Amazon.com 

  

 

Electromagnetic/digitiser touch 
The electromagnetic touch panel has a sensor board in the back of the display. These 
sensor boards are positioned to sense the electromagnetic radiation (or radio 
frequency) generated by electromagnetic pen. When the specially designed pen 
touches the display, the sensor feels the disturbance; the change in the signal is then 
indicative of the location being touched; although it is not capable of multi-touch, it can 
be combined with other touch-screen technology for multi-touch capability. 
 

 Electromagnetic/digitiser touch   Electromagnetic touch example: Samsung Galaxy Note
 

 

 

Source: Serafim, Inc.  Source: Samsung 

 

  

 
Surface acoustic wave (SAW) 
The surface acoustic wave touch sensor uses a transducer to emit ultrasonic waves 
that pass over the display. When the display is touched, a portion of acoustic energy 
from the sound waves is absorbed. This change in the ultrasonic wave is detected by 
sensors on the bezels of the display, and indicates the touched location. The 
contaminants on the surface cause dead zones. The touch panel also requires high 
power consumption; as such, it is not ideal for mobile devices that need a long battery 
life. 
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 Surface acoustic wave touch  Surface acoustic wave example: Lenovo IdeaCentre A700

Source: Planar, Inc.

 

 

Source: Planar, Inc..  Source: Lenovo  
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Appendix B: touch-panel supply 
chains 

Glass Substrate
Corning, Asahi, 

Nippon sheet glass

ITO Target
Nippon Mining Holdings

Dainippon Screen Electronics

PET Film
Teijin
Oike

Tempered Glass
G Tech

ITO Coating
Wintek, TPK, G Tech, Sintek, 

Cando, CPT, Nanya Photonics, 
CMI, RiTdisplay

ITO Film
Geomatec, NSG, Teijin, Oike, 

Gunze, Nitto Denko, Efun, 
SKC-Haas, CPFilms

Controller IC
Cypress, Synaptics, Atmel, 

Broadcom, Melfas

Cover Glass
Material: Corning, Asahi
Processing: Fuji Crystal, Lens 
One, G Tech, Wintek, TPK

Touch Sensor
TPK, Wintek, Hanns Touch
Cando, Young Fast, JTouch

LCD Panel
CMI, AUO, TMD, Sharp, 

Samsung, Samsung SDI, LGD

Touch Module
TPK, Wintek, Young Fast, Jtouch, 

Cando, CMI, Swenc, Nissha, 
ALPS, Optrex, Digitech System, 

Moreens, Truly, ECW EELY, SMK

Upstream Materials

Key Components

Production

Assembly

 
Source: Daiwa 
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Appendix C: major touch-panel 
technologies 

 Comparison of major touch-panel technologies 

Feature Projected Capacitive Resistive Image/Optical Imaging Infrared 
Electromagnetic/ 
Digitizer 

Surface Acoustic Wave 
(SAW) 

Touch Method Conductive object Any pointing object Any Any pointing object Electronic pen Soft-tip object only 
Activation Zero activation force 

required 
Low activation pressure 
required 

Zero activation force 
required 

Zero activation force 
required 

Electronic pen required Low activation pressure 
required 

Cost Slightly high Low activation pressure 
required 

High High High High 

Transmissivity/Optics ≤ 91% 75-88% 92-100% 98-100% 100% 90% 

Resolution/Drag & Drop High resolution/draws 
smooth lines 

Constant pressure required 
to draw smooth lines 

High resolution/draws 
smooth lines 

Low resolution High resolution/draws 
smooth lines 

Requires constant 
pressure to draw smooth 
lines 

Calibration Good to excellent; 
periodically required 

Fair to excellent; 
periodically required due to 
wearing of coatings 

No drift; excellent No drift; excellent No drift; excellent Good to excellent; 
periodically required 

Sensitivity to 
contaminants/durability 

Resistant to moisture and 
other surface contaminants 

Unaffected by surface 
contaminants 

Resistant to moisture and 
other surface contaminants 

Potential for false 
activation or dead zones 
from surface contaminants 

Resistant to moisture and 
other surface contaminants 

Adversely affected by 
moisture or surface 
contaminants 

Multi-touch Yes Yes Yes Yes No No 
Display Size Mostly small; within 4"~6" Mostly small, but 1"~19" Large size; > 30" Large size; 10.4"~150" 2"~20" 8"~32" 
Durability/Wear Excellent Fair Excellent Excellent Excellent Excellent 
Main limitations Requires bare finger touch, 

High cost 
Polymer film affects 
transmissivity and is 
susceptible to damage. 
May not scale easily over 
19" 

Thick border area around 
display 

Surface contaminants can 
cause false activation; 
thick border area around 
display, slow speed, 
sunlight issue 

High cost; requires 
electronic pen 

Surface contaminants 
cause dead zones; high 
power consumption 

Source: Digitimes, iSupply, IEK, Daiwa  
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Glossary 
Terminology Definition 

Advanced touch technology The codename for Wintek’s touch-on-cover solution, sheet type. 

Air bonding A type of lamination technique that combines the touch module and the TFT-LCD display on the edge leaving air between 
the glass sensor and TFT-LCD display, also called edge lamination. 

AMOLED Acronym for active-matrix organic light emitting diode, which has a higher colour contrast and a thinner form factor than 
TFT-LCD. 

CMOS Short for complementary metal–oxide–semiconductor, it’s a device that captures light and converts an optical image and/or 
into an electronic signal. 

CNC Acronym for computer numeric control, the method of controlling machines by the application of digital electronic computers 
and circuitry. 

Chemical strengthening Treatment process to strengthen glass, in which glass is submersed in a bath containing potassium nitrate heated to 300°C. 
This causes sodium ions in the glass surface to be replaced by potassium ions from the bath solution. 

Cover glass (cover lens) A thin flat piece of transparent glass that protects the TFT-LCD display and/or touch panel. 

Direct patterning window (DPW) The codename for Melfas’s touch-on-cover solution, sheet type. 

Edge lamination A type of lamination technique that combines the touch module and the TFT-LCD display on the edge leaving air between 
the glass sensor and TFT-LCD display, also called air-bonding lamination. 

Electromagnetic touch The electromagnetic touch panel has a sensor board on the back of the display. These sensor boards are positioned to 
sense the electromagnetic radiation (or radio frequency) generated by electromagnetic pen. 

Full lamination A type of lamination technique that uses liquid gel to laminate/ affix the cover glass on top of the TFT-LCD display. The air 
gap between the cover glass and the panel is completely filled with silicon-based gel/ adhesive (no air inside). 

G/F/F A kind of module structure for a projected capacitive touch panel that consists of two film substrates (deposited with ITO 
sensors) laminated with a cover glass on the very top. This product is then laminated onto a TFT-LCD display. 

G/G A kind of module structure for a projected capacitive touch panel that consists of a glass substrate (deposited with ITO 
sensors) laminated with a cover glass on the very top. This product is then laminated onto a TFT-LCD display. 

G/G DITO An acronym for double-side ITO structured with a piece of cover glass and an ITO glass with conductive layers on each side 
of the glass (one is of x-axis and the other is of y-axis) of which Apple holds the patent (with the number 792129 granted by 
the US Patent & Trademark Office and used on its mobile devices like iPod/iPhone/iPad). This product is then laminated 
onto a TFT-LCD display. 

G/G SITO  An acronym for single-side ITO structured with a piece of cover glass and an ITO glass with conductive layers (both x-axis 
and y-axis) on only one side of the glass of which is used widely by the non-Apple camp to avoid patent infringements. This 
product is then laminated onto a TFT-LCD display. 

In-cell A kind of touch-panel module that adds the touch-sensor (ITO) layer on the array layer of the TFT-LCD or adds a photo 
detector device (eg, a CMOS sensor) next to each colour pixel at the array level. This product is then laminated onto a TFT-
LCD display. 

Infrared touch The infrared touch sensor is implemented by infrared LEDs and light detectors installed in the front of the display on both 
vertical and horizontal bezels. 

ITO An acronym for indium tin oxide, a transparent and conductive material, deposited onto glass or film to create a grid pattern 
forming a capacitive electrostatic field. 

ITO-on-array A type of in-cell touch panel that deposits the touch sensor on to the array layer of the TFT-LCD display. 

LAL An acronym for liquid adhesive laminator, a liquid-based adhesive for lamination. 

Lamination The process to combine a cover glass with a touch sensor (or ITO) or to combine a touch-panel module (cover glass + 
touch sensor) with a TFT-LCD display. 

OCA An acronym for optical clear adhesive, a film-based adhesive for lamination. 

OCR An acronym for optical clear resin, a clear polyurethane casting resin for lamination. 

OGS An acronym for one-glass solutions, the codename of AU Optronic’s and Cando’s touch on cover solution, sheet type. 

On-cell A kind of touch-panel module that the touch-sensor (ITO) layer is deposited on the back of the colour filter. 
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Terminology Definition 

Optical imaging touch The optical touch sensor uses imaging sensors (like a camera) installed in the top-right-hand and top-left-hand corners to 
see if there is any interference of the sensing area. 

Out-cell The kind of touch-panel module whereby the touch-sensor layer is not deposited in any parts of a display, but laminated on 
top of it. 

Photo-detector-on-array A type of in-cell touch panel that deposits a photo detector, eg, a CMOS sensor device, for each pixel at the array layer of 
the TFT-LCD display. 

Piece type touch on cover A type of process on manufacturing touch on cover, in which glass is cut and formed into pieces, then strengthened before 
the conductive material indium tin oxide (ITO) is coated and treated on the glass. In between the processes, the glass is 
printed with ink which is used for a logo or decoration onto each piece. This solution is ideal for mid-end smartphones as it is 
cheaper than P-Cap G/G but has similar reliability and durability to P-Cap G/G. 

Projected capacitive (P-cap) All P-Cap touch displays are made of an electrode – a grid of conductive materials in rows and columns. The capacitance is 
changed at every individual point on the grid as the human finger (also a conductor) touches the surface of the display, and 
this results in a distortion (measured to determine the touch location[s] accurately) of the electrostatic field projected onto 
the surface of the display. 

Resistive touch A resistive touch sensor is made of a pair of transparent film insulators, each facing the other with side-coated lines of 
conductive electrodes, with a thin gap between the two. 

Sensor glass A sheet of glass coated with a patterned transparent conductor (usually ITO material) on either both sides or only one side 
of a device to form a touch sensor. 

Sheet type touch on cover A type of process for manufacturing touch on cover, in which the entire glass substrate (or sheet) is strengthened before 
being coated with ITO patterns, and is cut and formed for a specific shape into smaller pieces before being printed with 
colour ink for a logo or decoration. Despite a second strengthening motion along the border edge after it has been cut 
(which in fact reduces its strength by nearly by 30%), it is a suitable solution for mid-to-low-end smartphones due to its less 
demanding specification and lower production and material costs. 

Super AMOLED The touch-enabled AMOLED display. 

Surface acoustic wave touch The surface acoustic wave touch sensor uses a transducer to emit ultrasonic waves that pass over the display. When the 
display is touched, a portion of acoustic energy from the sound waves is absorbed. 

Touch-enabled display The touch-enabled display (TED) is a key component for touch-enabled devices (eg, smartphones and tablet PCs). It is a 
panel display that not only provides visual information output, but also is able to detect the presence and location of touch 
point(s) for input instructions. 

Touch on cover (TOC) A type of out-cell touch-panel module. The conductive material is etched on the back of the cover glass, emitting the sensor 
glass layer to reduce the cost by 20%. The finished touch-panel module is then laminated onto a TFT-LCD display. 

Touch on lens (TOL) The codename for a TPK touch on cover solution, piece type. 

TPM Short for touch panel module, it’s an add-on component laminated on top of the TFT-LCD display that enables the display 
with touch feature. 

Window integrated solution (WIS) The codename for Chimei Innolux’s touch on cover solution, sheet type. 

Source: Daiwa 
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 LG Display: share price and Daiwa recommendation trend 
Date 30/01/12 20/10/11 28/09/11 21/07/11 15/06/11 13/04/11 19/01/11 
Target price 27,000 21,000 19,000 36,000 38,000 44,000 47,000 
Rating 3 3 3 2 2 2 2 

 
Date 22/07/10 14/04/10      

Target price 38,000 43,000      
Rating 3 3      
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Source: Daiwa 

 
 Samsung Electronics: share price and Daiwa recommendation trend 
Date 27/01/2012 06/12/2011 28/10/2011 27/09/2011 07/07/2011 28/01/2011 22/12/2010 
Target price 1,300,000 1,200,000 1,100,000 1,000,000 1,100,000 1,200,000 1,100,000 
Rating 2 2 2 2 2 2 2 

 
Date 06/10/2010 30/04/2010 07/04/2010   
Target price 970,000 1,080,000 1,040,000   
Rating 2 2 2   
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Source: Daiwa 
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 Melfas: share price and Daiwa recommendation trend 
Date 28/02/2012 06/02/2012    

Target price 32,000 30,000    
Rating 1 1    
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Source: Daiwa 

 
 Iljin: share price and Daiwa recommendation trend 
Date 27/02/2012 06/02/2012   
Target price 18,000 16,500   
Rating 1 1   
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Source: Daiwa 
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Daiwa’s Asia Pacific Research Directory    

Hong Kong    

Regional Research Head Nagahisa MIYABE (852) 2848 4971 nagahisa.miyabe@hk.daiwacm.com 

Regional Research Co-head Christopher LOBELLO (852) 2848 4916 christopher.lobello@hk.daiwacm.com 

Head of Product Management John HETHERINGTON (852) 2773 8787 john.hetherington@hk.daiwacm.com 

Head of Thematic Research; Product Management Tathagata Guha ROY (852) 2773 8731 tathagata.guharoy@hk.daiwacm.com 

Head of China Research, Chief Economist (Regional) Mingchun SUN (852) 2773 8751 mingchun.sun@hk.daiwacm.com 

Macro Economics (Regional) Kevin LAI (852) 2848 4926 kevin.lai@hk.daiwacm.com 

Head of Hong Kong Research; Regional Property Coordinator;  
Co-head of Hong Kong and China Property; Property Developers (Hong Kong) 

Jonas KAN (852) 2848 4439 jonas.kan@hk.daiwacm.com 

Automobiles and Components (China) Jeff CHUNG (852) 2773 8783 jeff.chung@hk.daiwacm.com 

Head of Greater China FIG; Banking (Hong Kong, China) Grace WU (852) 2532 4383 grace.wu@hk.daiwacm.com 

Banking (Hong Kong, China) Queenie POON (852) 2532 4381 queenie.poon@hk.daiwacm.com 

Capital Goods –Electronics Equipments and Machinery (Hong Kong, China) Joseph HO (852) 2848 4443 joseph.ho@hk.daiwacm.com 

Consumer, Pharmaceuticals and Healthcare (China) Hongxia ZHU (852) 2848 4460 hongxia.zhu@hk.daiwacm.com 

Internet (Hong Kong, China) Alicia HU (852) 2532 4180 alicia.hu@hk.daiwacm.com 

Regional Head of IT/Electronics; Semiconductor/IC Design (Regional) Eric CHEN (852) 2773 8702 eric.chen@hk.daiwacm.com 

IT/Electronics - Semiconductor/IC Design (Taiwan) Ashley CHUNG (852) 2848 4431 ashley.chung@hk.daiwacm.com 

Regional Head of Materials; Materials/Energy (Regional) Alexander LATZER (852) 2848 4463 alexander.latzer@hk.daiwacm.com 

Materials (China) Felix LAM (852) 2532 4341 felix.lam@hk.daiwacm.com 

Regional Head of Small/Medium Cap; Small/Medium Cap (Regional) Mark CHANG (852) 2773 8729 mark.chang@hk.daiwacm.com 

Small/Medium Cap (Regional) John CHOI (852) 2773 8730 john.choi@hk.daiwacm.com 

Head of Solar Pranab Kumar SARMAH (852) 2848 4441 pranab.sarmah@hk.daiwacm.com 

Transportation – Aviation, Land and Transportation Infrastructure (Regional)  Kelvin LAU (852) 2848 4467 kelvin.lau@hk.daiwacm.com 

Regional Head of Clean Energy and Utilities; Utilities; Power Equipment;  
Renewables (Hong Kong, China) 

Dave DAI (852) 2848 4068 dave.dai@hk.daiwacm.com 

Head of Custom Products Group; Custom Products Group Justin LAU (852) 2773 8741 justin.lau@hk.daiwacm.com 

Custom Products Group Philip LO (852) 2773 8714 philip.lo@hk.daiwacm.com 

Custom Products Group Jibo MA (852) 2848 4489 jibo.ma@hk.daiwacm.com 

    

South Korea    

Head of Research; Strategy; Banking/Finance  Chang H LEE (82) 2 787 9177 chlee@kr.daiwacm.com 

Regional Head of Automobiles and Components; Automobiles; Shipbuilding; Steel Sung Yop CHUNG (82) 2 787 9157 sychung@kr.daiwacm.com 

Banking/Finance Anderson CHA (82) 2 787 9185 anderson.cha@kr.daiwacm.com 

Capital Goods (Construction and Machinery) Mike OH (82) 2 787 9179 mike.oh@kr.daiwacm.com 

Consumer/Retail Sang Hee PARK (82) 2 787 9165 sanghee.park@kr.daiwacm.com 

IT/Electronics (Tech Hardware and Memory Chips) Jae H LEE (82) 2 787 9173 jhlee@kr.daiwacm.com 

Materials (Chemicals); Oil and Gas Jihye CHOI (82) 2 787 9121 jihye.choi@kr.daiwacm.com 

Telecommunications; Software (Internet/Online Games) Thomas Y KWON (82) 2 787 9181 yskwon@kr.daiwacm.com 

Custom Products Group Shannen PARK (82) 2 787 9184 shannen.park@kr.daiwacm.com 

    

Taiwan    

Banking/Diversified Financials Jerry YANG (886) 2 8758 6252 jerry.yang@daiwacm-cathay.com.tw 

Consumer/Retail Yoshihiko KAWASHIMA (886) 2 8758 6247 y.kawashima@daiwacm-cathay.com.tw 

IT/Technology Hardware (Communications Equipment); Software; Small/Medium Caps Christine WANG (886) 2 8758 6249 christine.wang@daiwacm-cathay.com.tw 

IT/Technology Hardware (Handsets and Components) Alex CHANG (886) 2 8758 6248 alex.chang@daiwacm-cathay.com.tw 

IT/Technology Hardware (PC Hardware - Panels) Chris LIN (886) 2 8758 6251 chris.lin@daiwacm-cathay.com.tw 

    

India    

Head of India Research; Pharmaceuticals and Healthcare Kartik A. MEHTA (91) 22 6622 1012 kartik.mehta@in.daiwacm.com 

Deputy Head of Research; Strategy; Banking/Finance Punit SRIVASTAVA (91) 22 6622 1013 punit.srivastava@in.daiwacm.com 

All Industries Fumio YOKOMICHI (91) 22 6622 1003 fumio.yokomichi@in.daiwacm.com 

Automobiles and Components Ambrish MISHRA (91) 22 6622 1060 ambrish.mishra@in.daiwacm.com 

Capital Goods/Utilities Saurabh MEHTA (91) 22 6622 1009 saurabh.mehta@in.daiwacm.com 

FMCG; Consumer Percy PANTHAKI (91) 22 6622 1063 percy.panthaki@in.daiwacm.com 
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Singapore    

Head of Singapore Research Tony DARWELL (65) 6321 3050 tony.darwell@sg.daiwacm.com 

Quantitative Research Josh CHERIAN (65) 6499 6549  josh.cherian@sg.daiwacm.com 

Quantitative Research Suzanne HO (65) 6499 6545       suzanne.ho@sg.daiwacm.com 

Banking (ASEAN) Srikanth VADLAMANI (65) 6499 6570 srikanth.vadlamani@sg.daiwacm.com 

Regional Head of Oil and Gas; Oil and Gas (ASEAN and China); Capital Goods (Singapore) Adrian LOH (65) 6499 6548 adrian.loh@sg.daiwacm.com 

Property and REITs  David LUM (65) 6329 2102 david.lum@sg.daiwacm.com 

Head of ASEAN & India Telecommunications; Telecommunications (ASEAN & India) Ramakrishna MARUVADA (65) 6499 6543 ramakrishna.maruvada@sg.daiwacm.com 

Thematic Research Amy CHEW (65) 6321 3085 amy.chew@sg.daiwacm.com 

    

Philippines    

Head of the Philippines Research; Strategy; Capital Goods; Materials Rommel RODRIGO (63) 2 813 7344 ext 302 rommel.rodrigo@dbpdaiwacm.com.ph 

Economy; Consumer; Power and Utilities; Transportation – Aviation Alvin AROGO (63) 2 813 7344 ext 301 alvin.arogo@dbpdaiwacm.com.ph 

Property; Banking; Transportation – Port Danielo PICACHE (63) 2 813 7344 ext 293 danielo.picache@dbpdaiwacm.com.ph 
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Daiwa’s Office    

Office / Branch / Affiliate Address Tel Fax 

DAIWA SECURITIES GROUP INC    

HEAD OFFICE Gran Tokyo North Tower, 1-9-1, Marunouchi, Chiyoda-ku, Tokyo, 100-6753 (81) 3 5555 3111 (81) 3 5555 0661 

Daiwa Securities Trust Company One Evertrust Plaza, Jersey City, NJ 07302, U.S.A. (1) 201 333 7300 (1) 201 333 7726 

Daiwa Securities Trust and Banking (Europe) PLC (Head Office) 5 King William Street, London EC4N 7JB, United Kingdom  (44) 207 320 8000 (44) 207 410 0129 

Daiwa Securities Trust and Banking (Europe) PLC (Dublin Branch) Level 3, Block 5, Harcourt Centre, Harcourt Road, Dublin 2, Ireland (353) 1 603 9900 (353) 1 478 3469 

    

DAIWA CAPITAL MARKETS LIMITED    

HEAD OFFICE Gran Tokyo North Tower, 1-9-1, Marunouchi, Chiyoda-ku,  
Tokyo, 100-6753 

(03) 5555 3111 (03) 5555 0661 

Daiwa Capital Markets America Inc Financial Square, 32 Old Slip, New York, NY10005, U.S.A. (1) 212 612 7000 (1) 212 612 7100 

Daiwa Capital Markets America Inc. San Francisco Branch 555 California Street, Suite 3360, San Francisco, CA 94104, U.S.A.  (1) 415 955 8100 (1) 415 956 1935 

Daiwa Capital Markets Europe Limited 5 King William Street, London EC4N 7AX, United Kingdom  (44) 20 7597 8000 (44) 20 7597 8600 

Daiwa Capital Markets Europe Limited, Frankfurt Branch Trianon Building, Mainzer Landstrasse 16, 60325 Frankfurt am Main,  
Federal Republic of Germany 

(49) 69 717 080 (49) 69 723 340 

Daiwa Capital Markets Europe Limited, Paris Branch 127, Avenue des Champs-Elysées, 75008 Paris, France (33) 1 56 262 200 (33) 1 47 550 808 

Daiwa Capital Markets Europe Limited, Geneva Branch 50 rue du Rhône, P.O.Box 3198, 1211 Geneva 3, Switzerland  (41) 22 818 7400 (41) 22 818 7441 

Daiwa Capital Markets Europe Limited, Milan Branch Via Senato 14/16, 20121 Milan, Italy (39) 02 763 271 (39) 02 763 27250 

Daiwa Capital Markets Europe Limited,  
Moscow Representative Office 

25/9, build. 1, Per. Sivtsev Vrazhek, Moscow 119002, Russian Federation (7) 495 617 1960 (7) 495 244 1977 

Daiwa Capital Markets Europe Limited, Bahrain Branch 7th Floor, The Tower, Bahrain Commercial Complex, P.O. Box 30069,  
Manama, Bahrain 

(973) 17 534 452 (973) 17 535 113 

Daiwa Capital Markets Europe Limited, Dubai Branch The Gate village Building 1, 1st floor, Unit-6, DIFC, P.O.Box-506657,  
Dubai, UAE. 

(971) 47 090 401 (971) 43 230 332 

Daiwa Capital Markets Hong Kong Limited Level 28, One Pacific Place, 88 Queensway, Hong Kong (852) 2525 0121 (852) 2845 1621 

Daiwa Capital Markets Singapore Limited 6 Shenton Way #26-08, DBS Building Tower Two, Singapore 068809,  
Republic of Singapore 

(65) 6220 3666 (65) 6223 6198 

Daiwa Capital Markets Australia Limited Level 34, Rialto North Tower, 525 Collins Street, Melbourne,  
Victoria 3000, Australia 

(61) 3 9916 1300 (61) 3 9916 1330 

DBP-Daiwa Capital Markets Philippines, Inc 18th Floor, Citibank Tower, 8741 Paseo de Roxas, Salcedo Village,  
Makati City, Republic of the Philippines 

(632) 813 7344 (632) 848 0105 

Daiwa-Cathay Capital Markets Co Ltd 14/F, 200, Keelung Road, Sec 1, Taipei, Taiwan, R.O.C. (886) 2 2723 9698 (886) 2 2345 3638 

Daiwa Securities Capital Markets Korea Co., Ltd.  One IFC, 10 Gukjegeumyung-Ro, Yeouido-dong, Yeongdeungpo-gu, 
Seoul, 150-876, Korea  

(82) 2 787 9100 (82) 2 787 9191 

Daiwa Securities Capital Markets Co Ltd,  
Beijing Representative Office 

Room 3503/3504, SK Tower,  
No.6 Jia Jianguomen Wai Avenue, Chaoyang District,  
Beijing 100022, People’s Republic of China 

(86) 10 6500 6688 (86) 10 6500 3594 

Daiwa SSC Securities Co Ltd 45/F, Hang Seng Tower, 1000 Lujiazui Ring Road,  
Pudong, Shanghai 200120, People’s Republic of China 

(86) 21 3858 2000 (86) 21 3858 2111 

Daiwa Securities Capital Markets Co. Ltd,  
Bangkok Representative Office 

Level 8 Zuellig House, 1 Sliom Road,  
Bangkok 10500, Thailand 

(66) 2 231 8381 (66) 2 231 8121 

Daiwa Capital Markets India Private Ltd 10th Floor, 3 North Avenue, Maker Maxity, Bandra Kurla Complex,  
Bandra East, Mumbai – 400051, India 

(91) 22 6622 1000 (91) 22 6622 1019 

Daiwa Securities Capital Markets Co. Ltd,  
Hanoi Representative Office 

Suite 405, Pacific Palace Building, 83B, Ly Thuong Kiet Street,  
Hoan Kiem Dist. Hanoi, Vietnam 

(84) 4 3946 0460 (84) 4 3946 0461 

    

DAIWA INSTITUTE OF RESEARCH LTD    

HEAD OFFICE 15-6, Fuyuki, Koto-ku, Tokyo, 135-8460, Japan (81) 3 5620 5100 (81) 3 5620 5603 

MARUNOUCHI OFFICE Gran Tokyo North Tower, 1-9-1, Marunouchi, Chiyoda-ku, Tokyo, 100-6756 (81) 3 5555 7011 (81) 3 5202 2021 

    

New York Research Center 11th Floor, Financial Square, 32 Old Slip, NY, NY 10005-3504, U.S.A. (1) 212 612 6100 (1) 212 612 8417 

London Research Centre 3/F, 5 King William Street, London, EC4N 7AX, United Kingdom (44) 207 597 8000 (44) 207 597 8550 
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Disclaimer 
This publication is produced by Daiwa Securities Group Inc. and/or its non-U.S. affiliates, and distributed by Daiwa Securities Group Inc. and/or its non-U.S. affiliates, except to the extent 
expressly provided herein. This publication and the contents hereof are intended for information purposes only, and may be subject to change without further notice. Any use, disclosure, 
distribution, dissemination, copying, printing or reliance on this publication for any other purpose without our prior consent or approval is strictly prohibited. Neither Daiwa Securities Group 
Inc. nor any of its respective parent, holding, subsidiaries or affiliates, nor any of its respective directors, officers, servants and employees, represent nor warrant the accuracy or completeness 
of the information contained herein or as to the existence of other facts which might be significant, and will not accept any responsibility or liability whatsoever for any use of or reliance upon 
this publication or any of the contents hereof. Neither this publication, nor any content hereof, constitute, or are to be construed as, an offer or solicitation of an offer to buy or sell any of the 
securities or investments mentioned herein in any country or jurisdiction nor, unless expressly provided, any recommendation or investment opinion or advice. Any view, recommendation, 
opinion or advice expressed in this publication may not necessarily reflect those of Daiwa Securities Capital Markets Co. Ltd., and/or its affiliates nor any of its respective directors, officers, 
servants and employees except where the publication states otherwise. This research report is not to be relied upon by any person in making any investment decision or otherwise advising with 
respect to, or dealing in, the securities mentioned, as it does not take into account the specific investment objectives, financial situation and particular needs of any person. 
 
Daiwa Securities Group Inc., its subsidiaries or affiliates, or its or their respective directors, officers and employees from time to time have trades as principals, or have positions in, or have 
other interests in the securities of the company under research including derivatives in respect of such securities or may have also performed investment banking and other services for the 
issuer of such securities. The following are additional disclosures. 
 
Japan 
Daiwa Securities Capital Markets Co. Ltd  
Daiwa Securities Capital Markets Co. Ltd is a subsidiary of Daiwa Securities Group Inc. 
Investment Banking Relationship 

Within the preceding 12 months, The subsidiaries and/or affiliates of Daiwa Securities Group Inc. * has lead-managed public offerings and/or secondary offerings (excluding straight bonds) of 
the securities of the following companies: Patel Engineering (PEC IN); International Taifeng Holdings Limited (873 HK); Sihuan Pharmaceutical Holdings Group Limited (460 HK); Strides 
Arcolab Limited (STR IN); China Metal Resources Holding Limited (8071 HK); China 33 Media Group Limited (8087 HK); Sabana Shari’ah Compliant Industrial Real Estate Investment Trust 
(SSREIT SP); SBI Holdings Inc. (6488 HK); Shunfeng Photovoltaic International Limited (1165 HK); Rexlot Holdings Limited (555 HK). 

*Subsidiaries of Daiwa Securities Group Inc. for the purposes of this section shall mean any one or more of: 
• Daiwa Capital Markets Hong Kong Limited 
• Daiwa Capital Markets Singapore Limited 
• Daiwa Capital Markets Australia Limited 
• Daiwa Capital Markets India Private Limited 
• Daiwa-Cathay Capital Markets Co., Ltd. 
• Daiwa Securities Capital Markets Korea Co., Ltd. 
 
Hong Kong  
This research is distributed in Hong Kong by Daiwa Capital Markets Hong Kong Limited (“DHK”) which is regulated by the Hong Kong Securities and Futures Commission. Recipients of this 
research in Hong Kong may contact DHK in respect of any matter arising from or in connection with this research. 
Ownership of Securities 
For “Ownership of Securities” information, please visit BlueMatrix disclosure Link at https://daiwa3.bluematrix.com/sellside/Disclosures.action. 
Investment Banking Relationship 
For “Investment Banking Relationship”, please visit BlueMatrix disclosure Link at https://daiwa3.bluematrix.com/sellside/Disclosures.action. 
Relevant Relationship (DHK) 
DHK may from time to time have an individual employed by or associated with it serves as an officer of any of the companies under its research coverage. 
DHK market making 
DHK may from time to time make a market in securities covered by this research. 
 
Korea 
The developing analyst of this research and analysis material hereby states and confirms that the contents of this material correctly reflect the analyst’s views and opinions and that the analyst 
has not been placed under inappropriate pressure or interruption by an external party. 
 
Name of Analyst : Jae H. Lee  
 
Disclosure of Analysts’ Interests 
If an analyst engaging in or a person who exercises influences on the preparation or publication of a Research Report containing recommendations for general investors to trade financial 
investment instruments with regard to which the analyst or the influential person has personal interests and if the recommendations contained in the Report may have impacts on the personal 
interests, Daiwa Securities Capital Markets Korea Co., Ltd.(“Daiwa Securities Korea”)shall ensure that the Analyst or the influential person notifies that he/she has personal interests with 
regard to:  
 
1. The equity, the equity-linked bonds and the instruments with the subscription right to the equity issued by the legal entity covered in the Research Report (or the legal entity subject to the 

investment recommendations); 
2. The stock option granted by the legal entity covered in the Research Report (or the legal entity subject to the investment recommendations); or 
3. The equity futures, the equity options and the equity-linked warrants backed by the equity prescribed in the preceding Paragraph 1 as the underlying assets. 
 
Legal Entities subject to Research Report Coverage Restrictions 
Daiwa Securities Korea hereby states and confirms that Daiwa Securities Korea has no conflicts of interests with the legal entity covered in this Research Report: 
 
1. In that Daiwa Securities Korea does NOT offer direct or indirect payment guarantee for the legal entity by means of, for instance, guarantee, endorsement, provision of collaterals or the 

acquisition of debts; 
2. In that Daiwa Securities Korea does NOT own one-hundredth (or 1/100) or more of the total number of outstanding equities issued by the legal entity;  
3. In that The legal entity is NOT an affiliated company of Daiwa Securities Korea pursuant to Sub-paragraph 3, Article 2 of the Monopoly Regulation and Fair Trade Act of Korea;  
4. In that, although Daiwa Securities Korea offers advisory services for the legal entity with regard to an M&A deal, the size of the M&A deal does NOT exceed five-hundredths (or 5/100) of 

the total asset size or the total number of equities issued and outstanding of the legal entity;  
5. In that, although Daiwa Securities Korea acted in the capacity of a Lead Underwriter for the initial public offering of the legal entity, more than one-year has passed since the IPO date; 
6. In that Daiwa Securities Korea is NOT designated by the legal entity as the ‘tender offer agent’ pursuant to the Paragraph 2, Article 133 of the Financial Services and    Capital Market Act or 

the legal entity is NOT the issuer of the equity subject to the proposed tender offer; this requirement, however applies until the maturity of the tender offer period; or 
7. In that Daiwa Securities Korea does NOT have significant or material interests with regard to the legal entity. 
 
Disclosure of Prior Distribution to Third Party 
This report has not been distributed to the third party in advance prior to public release. 
 
The following explains the rating system in the report as compared to KOSPI, based on the beliefs of the author(s) of this report.  
 
"1": the security could outperform the KOSPI by more than 15% over the next six months. 
"2": the security is expected to outperform the KOSPI by 5-15% over the next six months. 
"3": the security is expected to perform within 5% of the KOSPI (better or worse) over the next six months. 
"4": the security is expected to underperform the KOSPI by 5-15% over the next six months. 
"5": the security could underperform the KOSPI by more than 15% over the next six months. 
 
“Positive” means that the analyst expects the sector to outperform the KOSPI over the next six months. 
“Neutral” means that the analyst expects the sector to be in-line with the KOSPI over the next six months 
“Negative” means that the analyst expects the sector to underperform the KOSPI over the next six months 
 
Additional information may be available upon request. 
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Singapore 
This research is distributed in Singapore by Daiwa Capital Markets Singapore Limited and it may only be distributed in Singapore to accredited investors, expert investors and institutional 
investors as defined in the Financial Advisers Regulations and the Securities and Futures Act (Chapter 289), as amended from time to time. By virtue of distribution to these category of 
investors, Daiwa Capital Markets Singapore Limited and its representatives are not required to comply with Section 36 of the Financial Advisers Act (Chapter 110) (Section 36 relates to 
disclosure of Daiwa Capital Markets Singapore Limited’s interest and/or its representative’s interest in securities). Recipients of this research in Singapore may contact Daiwa Capital Markets 
Singapore Limited in respect of any matter arising from or in connection with the research. 
 
Australia 
This research is distributed in Australia by Daiwa Capital Markets Stockbroking Limited and it may only be distributed in Australia to wholesale investors within the meaning of the 
Corporations Act. Recipients of this research in Australia may contact Daiwa Capital Markets Stockbroking Limited in respect of any matter arising from or in connection with the research. 
Ownership of Securities 
For “Ownership of Securities” information, please visit BlueMatrix disclosure Link at https://daiwa3.bluematrix.com/sellside/Disclosures.action. 
 
India 
This research is distributed by Daiwa Capital Markets India Private Limited (DAIWA) which is an intermediary registered with Securities & Exchange Board of India. This report is not to be 
considered as an offer or solicitation for any dealings in securities. While the information in this report has been compiled by DAIWA in good faith from sources believed to be reliable, no 
representation or warranty, express of implied, is made or given as to its accuracy, completeness or correctness. DAIWA its officers, employees, representatives and agents accept no liability 
whatsoever for any loss or damage whether direct, indirect, consequential or otherwise howsoever arising (whether in negligence or otherwise) out of or in connection with or from any use of 
or reliance on the contents of and/or omissions from this document. Consequently DAIWA expressly disclaims any and all liability for, or based on or relating to any such information 
contained in or errors in or omissions in this report. Accordingly, you are recommended to seek your own legal, tax or other advice and should rely solely on your own judgment, review and 
analysis, in evaluating the information in this document. The data contained in this document is subject to change without any prior notice DAIWA reserves its right to modify this report as 
maybe required from time to time. DAIWA is committed to providing independent recommendations to its Clients and would be happy to provide any information in response to any query 
from its Clients. This report is strictly confidential and is being furnished to you solely for your information. The information contained in this document should not be reproduced (in whole or 
in part) or redistributed in any form to any other person. We and our group companies, affiliates, officers, directors and employees may from time to time, have long or short positions, in and 
buy sell the securities thereof, of company(ies) mentioned herein or be engaged in any other transactions involving such securities and earn brokerage or other compensation or act as advisor 
or have the potential conflict of interest with respect to any recommendation and related information or opinion. DAIWA prohibits its analyst and their family members from maintaining a 
financial interest in the securities or derivatives of any companies that the analyst cover. This report is not intended or directed for distribution to, or use by any person, citizen or entity which 
is resident or located in any state or country or jurisdiction where such publication, distribution or use would be contrary to any statutory legislation, or regulation which would require DAIWA 
and its affiliates/ group companies to any registration or licensing requirements. The views expressed in the report accurately reflect the analyst’s personal views about the securities and 
issuers that are subject of the Report, and that no part of the analyst’s compensation was, is or will be directly or indirectly, related to the recommendations or views expressed in the Report. 
This report does not recommend to US recipients the use of Daiwa Capital Markets India Private Limited or any of its non – US affiliates to effect trades in any securities and is not supplied 
with any understanding that US recipients will direct commission business to Daiwa Capital Markets India Private Limited. 
 
Taiwan 
This research is distributed in Taiwan by Daiwa-Cathay Capital Markets Co., Ltd and it may only be distributed in Taiwan to institutional investors or specific investors who have signed 
recommendation contracts with Daiwa-Cathay Capital Markets Co., Ltd in accordance with the Operational Regulations Governing Securities Firms Recommending Trades in Securities to 
Customers. Recipients of this research in Taiwan may contact Daiwa-Cathay Capital Markets Co., Ltd in respect of any matter arising from or in connection with the research. 
 
Philippines 

This research is distributed in the Philippines by DBP-Daiwa Capital Markets Philippines, Inc. which is regulated by the Philippines Securities and Exchange Commission and the Philippines 
Stock Exchange, Inc. Recipients of this research in the Philippines may contact DBP-Daiwa Capital Markets Philippines, Inc. in respect of any matter arising from or in connection with the 
research. DBP-Daiwa Capital Markets Philippines, Inc. recommends that investors independently assess, with a professional advisor, the specific financial risks as well as the legal, regulatory, 
tax, accounting, and other consequences of a proposed transaction. DBP-Daiwa Capital Markets Philippines, Inc. may have positions or may be materially interested in the securities in any of 
the markets mentioned in the publication or may have performed other services for the issuers of such securities. 

For relevant securities and trading rules please visit SEC and PSE Link at http://www.sec.gov.ph/irr/AmendedIRRfinalversion.pdf and http://www.pse.com.ph/ respectively. 

 
United Kingdom 
This research report is produced by Daiwa Securities Capital Markets Co., Ltd and/or its affiliates and is distributed by Daiwa Capital Markets Europe Limited in the European Union, Iceland, 
Liechtenstein, Norway and Switzerland. Daiwa Capital Markets Europe Limited is authorised and regulated by The Financial Services Authority (“FSA”) and is a member of the London Stock 
Exchange, Chi-X, Eurex and NYSE Liffe. Daiwa Capital Markets Europe Limited and its affiliates may, from time to time, to the extent permitted by law, participate or invest in other financing 
transactions with the issuers of the securities referred to herein (the “Securities”), perform services for or solicit business from such issuers, and/or have a position or effect transactions in the 
Securities or options thereof and/or may have acted as an underwriter during the past twelve months for the issuer of such securities. In addition, employees of Daiwa Capital Markets Europe 
Limited and its affiliates may have positions and effect transactions in such securities or options and may serve as Directors of such issuers. Daiwa Capital Markets Europe Limited may, to the 
extent permitted by applicable UK law and other applicable law or regulation, effect transactions in the Securities before this material is published to recipients. 
 
This publication is intended for investors who are not Retail Clients in the United Kingdom within the meaning of the Rules of the FSA and should not therefore be distributed to such Retail 
Clients in the United Kingdom. Should you enter into investment business with Daiwa Capital Markets Europe’s affiliates outside the United Kingdom, we are obliged to advise that the 
protection afforded by the United Kingdom regulatory system may not apply; in particular, the benefits of the Financial Services Compensation Scheme may not be available. 
 
Daiwa Capital Markets Europe Limited has in place organisational arrangements for the prevention and avoidance of conflicts of interest. Our conflict management policy is available at 
http://www.uk.daiwacm.com/about-us/corporate-governance-and-regulatory. Regulatory disclosures of investment banking relationships are available at 
https://daiwa3.bluematrix.com/sellside/Disclosures.action. 
 
United States 
This report is distributed in the U.S. by Daiwa Capital Markets America Inc. (DCMA). It may not be accurate or complete and should not be relied upon as such. It reflects the preparer’s views 
at the time of its preparation, but may not reflect events occurring after its preparation; nor does it reflect DCMA’s views at any time. Neither DCMA nor the preparer has any obligation to 
update this report or to continue to prepare research on this subject.  This report is not an offer to sell or the solicitation of any offer to buy securities. Unless this report says otherwise, any 
recommendation it makes is risky and appropriate only for sophisticated speculative investors able to incur significant losses. Readers should consult their financial advisors to determine 
whether any such recommendation is consistent with their own investment objectives, financial situation and needs. This report does not recommend to U.S. recipients the use of any of 
DCMA’s non-U.S. affiliates to effect trades in any security and is not supplied with any understanding that U.S. recipients of this report will direct commission business to such non-U.S. 
entities. Unless applicable law permits otherwise, non-U.S. customers wishing to effect a transaction in any securities referenced in this material should contact a Daiwa entity in their local 
jurisdiction. Most countries throughout the world have their own laws regulating the types of securities and other investment products which may be offered to their residents, as well as a 
process for doing so. As a result, the securities discussed in this report may not be eligible for sales in some jurisdictions. Customers wishing to obtain further information about this report 
should contact DCMA: Daiwa Capital Markets America Inc., Financial Square, 32 Old Slip, New York, New York 10005 (telephone 212-612-7000). 
 
Ownership of Securities 
For “Ownership of Securities” information please visit BlueMatrix disclosure Link at https://daiwa3.bluematrix.com/sellside/Disclosures.action.  
 
Investment Banking Relationships 
For “Investment Banking Relationships” please visit BlueMatrix disclosure link at https://daiwa3.bluematrix.com/sellside/Disclosures.action.  
 
DCMA Market Making 
For “DCMA Market Making” please visit BlueMatrix disclosure link at https://daiwa3.bluematrix.com/sellside/Disclosures.action. 
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Research Analyst Conflicts 
For updates on “Research Analyst Conflicts” please visit BlueMatrix disclosure link at https://daiwa3.bluematrix.com/sellside/Disclosures.action. The principal research analysts who 
prepared this report have no financial interest in securities of the issuers covered in the report, are not (nor are any members of their household) an officer, director or advisory board member 
of the issuer(s) covered in the report, and are not aware of any material relevant conflict of interest involving the analyst or DCMA, and did not receive any compensation from the issuer during 
the past 12 months except as noted: no exceptions. 
 
Research Analyst Certification 
For updates on “Research Analyst Certification” and “Rating System” please visit BlueMatrix disclosure link at https://daiwa3.bluematrix.com/sellside/Disclosures.action. The views about any 
and all of the subject securities and issuers expressed in this Research Report accurately reflect the personal views of the research analyst(s) primarily responsible for this report (or the views 
of the firm producing the report if no individual analysts[s] is named on the report); and no part of the compensation of such analyst(s) (or no part of the compensation of the firm if no 
individual analyst[s)] is named on the report) was, is, or will be directly or indirectly related to the specific recommendations or views contained in this Research Report. 
 
The following explains the rating system in the report as compared to relevant local indices, based on the beliefs of the author of the report.  
"1": the security could outperform the local index by more than 15% over the next six months. 
"2": the security is expected to outperform the local index by 5-15% over the next six months. 
"3": the security is expected to perform within 5% of the local index (better or worse) over the next six months. 
"4": the security is expected to underperform the local index by 5-15% over the next six months. 
"5": the security could underperform the local index by more than 15% over the next six months. 
 
Additional information may be available upon request. 
 
Japan - additional notification items pursuant to Article 37 of the Financial Instruments and Exchange Law 
(This Notification is only applicable where report is distributed by Daiwa Securities Capital Markets Co. Ltd.) 
 
If you decide to enter into a business arrangement with us based on the information described in materials presented along with this document, we ask you to pay close attention to the 
following items.  
 In addition to the purchase price of a financial instrument, we will collect a trading commission* for each transaction as agreed beforehand with you. Since commissions may be included in 

the purchase price or may not be charged for certain transactions, we recommend that you confirm the commission for each transaction.  
 In some cases, we may also charge a maximum of ¥ 2 million (including tax) per year as a standing proxy fee for our deposit of your securities, if you are a non-resident of Japan.  
 For derivative and margin transactions etc., we may require collateral or margin requirements in accordance with an agreement made beforehand with you. Ordinarily in such cases, the 

amount of the transaction will be in excess of the required collateral or margin requirements.  
 There is a risk that you will incur losses on your transactions due to changes in the market price of financial instruments based on fluctuations in interest rates, exchange rates, stock prices, 

real estate prices, commodity prices, and others. In addition, depending on the content of the transaction, the loss could exceed the amount of the collateral or margin requirements.  
 There may be a difference between bid price etc. and ask price etc. of OTC derivatives handled by us.  
 Before engaging in any trading, please thoroughly confirm accounting and tax treatments regarding your trading in financial instruments with such experts as certified public accountants.  

*The amount of the trading commission cannot be stated here in advance because it will be determined between our company and you based on current market conditions and the content of 
each transaction etc.  

 
When making an actual transaction, please be sure to carefully read the materials presented to you prior to the execution of agreement, and to take responsibility for your own decisions 
regarding the signing of the agreement with us.  
 
 Corporate Name:  Daiwa Securities Capital Markets Co. Ltd.  
  Financial instruments firm: chief of Kanto Local Finance Bureau (Kin-sho) No.109  
 Memberships:  Japan Securities Dealers Association, Financial Futures Association of Japan 
  Japan Securities Investment Advisers Association 
  Type II Financial Instruments Firms Association 
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