oL [ Ploneering Global Display Standard

anapass |= Global Standard Technology Leader !
= Innovative Display SoC Solution Provider !

&@O}LIIi A IR Book
2018 o9&

QLU ana

WWW.anapass.com

pass




g
2| AHE F A S| A} OfLtT A
28 20024 118 29¢
IAESE

20103 11E 5¢ (KOSDAQ: 123860)

CHEO[A} | O] B=

o2

H | 9k 2,000 (2018'H €Y 7|F)

E 1269, A71E 798 (2018 7R 7|&E)

e 24 % A=

MEA 127 CIX|IZ2312 61
SAFE g AotojIM L 6=, 72

www.anapass.com

Pioneering Global Display Standard

100,723

2010 2011

93,817 98,187

2012 2013 2014 2015 2016 2017

91,143

134,041

99,424 99,300
87,059

©



Smart PID with loT & Al
IFA2017 & CES2018

Flagship Ultra UHD TV szuéved :"L'j?_'ng
World Largest 85" b

FHD Premium Smart TV UHD Smart TV <
FHD 240Hz 3D TV World Largest 75” FHD

World First fHp 2402z 3D LED Smart TV
240Hz 3D LED TV

Smartphone
Premium WQHD
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Automotive
AMOLED
Automotive

Display

Super OLED TV (CES2012)

World First & Largest-55“"FHD — AMOLED VR/HMD
Super AMOLED Smart TV Premium Tablet

AMOLED Tablet Display

Premium Tablet Display
AMOLED Tablet Display
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Samsung’s Next Generations TV Product Plan & Roadmap
(The First Look 2018 New York @ Mar. & Korea @ Apr. 17, 2018)

% Very Large Screen & High Resolution Model Line-up
v Focus on QLED TV with very large screen model (growing 30~40% annually)
v Focus on over UHD & QUHD (8K)

s Intelligent Screen

v' Magic Screen, Magic Connection, Al Q Engine, Bixby & SmartThings
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AnaPass TV Display IC Product Roadmap
s UHD (4K) TV Solution

v For Major TV Set Customer
% QUHD (8K) TV Solution

v For Major TV Set Customer

Premium Monitor Display Solution

s High-end Gaming Monitor Solution
v High resolution over UHD resolution,

PID/DID Display IC Product Solution

+ Smart PID System
v' Smart Office, Smart Home, Smart City
v' Wireless loT Connectivity
v Al support
v' Demo @ IFA2017 & CES2018
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OLED Display IC Product Roadmap

s OLED Premium Tablet Solution
v AMOLED High-end Tablet Display

«» OLED Automotive Solution
v AMOLED Automotive Display

% OLED VR/HMD Solution
v AMOLED VR/HMD Display
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» OLED Display Market Outlook for Mobile Smart Phone

)/

s Large full screen AMOLED display becomes the mainstream in high-end smartphones.

s Mobile display market continues to grow, especially AMOLED share will take 42% share of
total smartphone display market in 2021.

(Source: IHS Markit) 1400
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Cost-effective Driver IC i

e using Low-p

Memory Interface

for Mobile Display Application®
Moon-Sang kung', Deok-~Jun Choe', Do-Wan Klm", Joon-Bae Park., Jun-Woo Bae“,

Won-jun Choe’, Jin Oh Kwag’
*Samsung Display Co., LTD., Gyeonggl-Do, Korea
“*Anapass Inc., Seoul, Korea

Abstract
Costffective Display Driver IC architecture with an external

consumption was
tanes, I clock lane and 1 comonand lane.

Author Keywords
AMOLED; DDI; DIC; TED; Memory: DRAM: Tnterface: PHY,
Panel Self Refresh

1. Introduction
The resolution of display panels for mobile phones is mpidly
increasing. In recent years, FHD panel products have been
increasing and some agship peoducts have adopled kigher
resolution than WQHD. Tn case of display device using
backlight like T.CD, poswer consumption i dircetly related with
its resolution because there are sructures that bock the light
from backlight. To achieve high resolution with the sume
backplane process of LCD panel, low aperture ratio is inevitable
and it causes more power consumption. So there is trade-off
resoluti e ion in Irn
On the other hand, OLED, which is self-emitting display,
nolincrease power consumplion even when the lemlnlim
increases because there is no structure thal blocks emitting light
(Figure 1),

Igacktight

5 Powert Aperture Ratio

Lco

Pixel Circuit

Power & Igmission

OLED

Figure 1. Vertical structure and power consumption of
LCD and OLED panel
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power
because high xmmm punel will require high bandwidh
interface us well ns high power consumption. To overcome this,
the latest mobile display driver ICs (“DDI") support panel-self-
refresh (“PSR™) or command mode [1]. During PSR operation,
the AP saves power by nol sending data 1o the DDL In some

cases, it could save more power by pausing image processing
during PSR (Figure 2). To support PSR or command mode,
frame buffer to store image data is necessary in DDL DDL
restores the data from frame buffer during PSR without

receiving new video data from AP.
DDI w/o Memory DDI w/ Memory

[ i e e ] [T s e e

[ romtone
x (= |E=55)

i
| AP (Active) I AP (1dle) |
() Normal or VideoMode  (b) PSR or Command Mode

Figure 2. Panel self refresh (PSR) and frame buffer in DDI

However, the use of frame memory greatly increases the size of
the DDL For example, to support WQHD resolution, 29.4 Mbit
of memory is required. assuming 3: 1 dala compression is used.
This comespands to about 40% of T¢* area in DDT using S5nm
process. Tncrense in I size leads to increase in panel dead space
as well as cost. In mobile poducts where many parts necd to be
placed in a tight space, the increase in panel size is a set design
constraint and it should be avoided. In this paper, we propose
cost-effective mobile DDI architecture that uses an external
DRAM. Also, we propose a new high-speed and low-power
interface between DDI and external DRAM.

2. DDI with an external memory
Mostly mobile DDl uses SRAM as its frame buffer.
Compression is widely used lo reduce the frame memory size.
However, as mentioned above, the SRAM area still occupies a
high proportion of DDL And there is a limit to apply higher data
compression algorithm because it requires visually losdess
compression. Another altemative is to use a finer process, but
there are also some problems. Although we can shrink digital
block, high-voltage analo circuit will occupy more than half
nd it will make cost be still ligh. In addition, a finer process is
more vulnerable to ESD.
To alleviate these problems, an extemal memory can be used
instead of embedded SRAM as shown in figure 3. Since the 30-
40% area occupicd by the SRAM is removed by using external
DRAM, the size of the DDI can be reduced dramatically.
Besdes, because DDI and memory can use nwn!e wafer,
optimization of size can be applicd i In ackdtion,
l.he external munu‘ylsman!edoﬁlhtl'muﬂlﬂthulha
panel, 5o the panel size also decreases.
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Embedded SRAM External DRAM
ndded SPAM e DR
o Araton rver Pomer sty ]| ([ Ansog v Pomectcy |

SRR
l

AP (die) | ‘ AP (1dle) ]

Figure 3. DDI with an external memory

The structure that uses external menory has been used widdly in
“Tcon for TV or mmxlm, but it has not been untd Sﬂr mobile

Another problem of conventional DRAM interface is that it
requires many wires fo control DRAM. For instance, 12
additional wires are required for T.PDDR2 except data and dlack
lanes.

3. T2M Interface for mobile application

3.1. Low-voltage differential Signaling
To solve this problem sve propose new memory interfice called
T2M (Timing controller to Memory) which is suitable for
mobile DDI. Compared to conventional LPDDR2 (Figure $),
TZM decreases power consumplion remarkably by applying
Iow ~volluge differential signaling. Differcatial sgualing method
in that it reduces he driving volluge because it

application because it
die 10 addtiousl chip-tochip. iterface benween DDL and
memory.  Usually, DRAM uses standard such as DDR or
LPDDR as its interface. Originally, the DDR. interface has
mulli-drop counections from CPU Lo menories, so il is designed
to work wall even in the environments with severe reflection.

needed lo charge and dischinze the load cupacitunce. (Equation
m

Pooa = Prtaste + Poymamtc
=-‘f‘m~‘—;:-¢+a,<§-c‘-v,,.,’~r m
(ar: Trasition Rate, Vs,,ing: Signaling Level, F: Data Rate)

SSTL structure is not sitable for mobile products because it
consumes satic power regardless of dala transition. Assuming
1.2V signaling level, the static curent is about 133mA. On the
contrary, it is possibl tatic current in point-

base counection such as LEDDR, so that LPDDR is lmng s
CMOS-like sgnaling which is called HSUL (“High Speec
Unterminated Logic™) [3] as shown in Figure 4 (b) and its powel
consumplion is shown in Equation (2).

Pueoon = @r 3 C - Vowing - F @

visa

(b) USUL (LEDDE)

(a) SSTL (DDR)
Figure 4. Standard memory interface O

However, the HSUL is still consuming high power due to the
large voltage swing. As shown in Equation (2) power
consumption is proportional lo the square of voltage swing.

i system that cancels out commeon noise such as
supply induced noise or cross falk experienced on PCB
compared to the single-ended signaling. However, since the
number of traces doubles in differential sgnaling, it is not
suitable for wide bus, that supports very high bandswidth, such as
CPU-to-Memory interface. On the other hand, in the case of
mobile DDI, it is possible to use differential signaling because
the agaregate bandwidth is relatively los.

VDDQ

vssa

() DDR or LPDDR b T2M

Figure 5. Low voltage differential signaling (a) Single-
ended signaling, (b) Low-voitage differential signaling

In the mobile DDI suppoding WQID resolution, agsregale
bundwidih belween DDI and memory is about 4.4Gbps for both
swiite and read operation. Therefore. four 1.1-Gbps differential
pairs arc enough to transmit and reccive data, which requires 8
lanes in fotal. At the same time, the driving voltage was reduced
to the level of 200 mV and it cut down povier cousumption [4].
Since its driving voltage is just 1/6 of the conventional LEDDE,
the signaling power is reduced to about 1/15 even when we
include the increase of power consumption due to the
differential driving (Equation (3)).

1. . (Vo
Prag=2-ar-dig, - (P

L
F =t Pk @)

Though the diving power camol represent tofal power

memory physical layer (“PIY™), dhiving power
recuuction is very meaningful, because load capacitance at pin is
much larger than parasitic capacitance inside ¢

i
I

C%D —Cﬂi

Long Laency

i [ oo

(@) Parallel Control {(LPDDR} (b) Seialized Control {T2M)
Figure 6. Serialization of control signals

3.2. Serialization of Control Signals
In addition 10 the high power consumplion, many ecanection
wires make it dfficlt for usng extemal memory. Tn
conventional DDR memory a large mumber of control signals
are required. For example, 512-Mb LPDDR2 memory with &-bit
width i< composed of 13 command and address signals, 2 clock
fanes 4 strobe lanes and 14 address in addition to data lanes
(Figwe 7 (#)). As mentioned earlier, large mumber of pins
increases the size of IP as well us IC size

lane (Figure 6). This is not usnally possible for the system which
reqires random access of memoty such as CPU or AP because
serialization of command and address increases the lalency of
memory and deteriorates transmission_efficiency. However,
most of the memory transaction in DT is burst access to store
or restore a severnl horizontal lines of video data, which is quite
large compared to control latency. Besides, it is possible to send
commands for next data during horizontal blank period in
display systemw. So the impact of additional latency on the
transmission cfficiency can be negligible. As a reailt of
command serialization, proposed T2M consists of one clock
Tane, one control lane and four data lanes, which all of lanes are
differential pair with low-voltage sswing (Figure 7).

Teon Lag.

DRAM respectively. The DDI was fabricated in 55 nm CMOS
process with high-vollage device and the DRAM was fabricated
in 45 nm DRAM process. Eye diagram measured at the DDI
during read operation is shown in Figure 8.

Tuble 1 summarizes the power comsumplion of T2M interfuce in
DDI and the DRAM memory during ‘operalion. The lolal
DDI power consumption including the physical layer and PLL,
was 23.9mW and the DRAM memory consumed 19.6mW in
total.

5. Conclusion

Cost-effective DDI architecture with an extemal wias
proposed. Low-power and hish-speed 12M interface was
proposed to realize the DDI with minimal of power increase.
The test IC: with WQHD resolution was fabricated for evaluation.
The 1¢ size was reduced by about 20 and the power
consumption of the TM interface operating at 1.54 Gbps was
about 36 mW,

prney

Flgure 8. Eye-diagram of T2M interface at 1.54 Gbps

Table 1. Power consumption of T2M interface and DRAM
oDI 2.9mwW
DRAM 19.6mW
Total 43.5mw

(s) LDDR2 ©) M
Figure 7. System configuration of DDI with external
DRAM

4. Measurement Results

WQHD DD with 1.6-Gbps T2M interface was developed for
validation. The customized 64-Mbits DRAM memory with T2M
interface was also developed. Compared to the conventional
SRAM embedded WQUD DDI using sane process, the chip
area was decrensed by 223%. The chip height decrensed by
340um from 1520 um to 1180 um o the dead space of panel
does. T2M PHY area iz 0.55 mm’ in DDI and 0.36 mm’ in
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® OLED Smartphone Display IC Product Roadmap

s WQHD Premium OLED Smartphone
v Premium Bezel-less high end model

% FHD+ Main Platform OLED Smartphone
v High-end model for Chinese market

% High-End Premium OLED Smartphone
v High-end premium model for major set maker

% Middle/low End OLED Smartphone
v" Middle/low-end model for Chinese set maker
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| _ Smart loT & Al Solution

loT & Al Speaker with LTE (2017) Smart PID with loT & Al

World First LTE Based loT & Al Speaker IFA@ 2017 & CES @ 2018
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- TV, MNT, PID

OLEDC|AEg0|
- Tablet,, VR, Automotive

o . . o Differentiated Value Added SoC Solution
Innovative Display Standard Interface for Display & Mobile Application
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LTE Broadband - category 456.7 for 3.5 GHz B42, B43
Ultra-Low Cost, Turnkey Design
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Plug & Play Solution,
Ultra-Low Power Consumption
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U 4G 4.5G GDM7243Q (300Mbps DL)
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Smart [oT/Al = Broadband
CAT4 LTE, 4G/4.5G/4.75G

Quad AP GSM

INR) 4.9G/5G
= Data Centric
WLAN/BT Device,
GPS Module

CAT12, 2CA, 4x4 MIMO, 8Rx, 640AM

CAT19+,4CA, 4X4 MIMO, 8RX, 256QAM

I LTE RF LTE BB = =
CAT-NR, 4x4 MIMO 256QAM, 100MHz
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| WiFi/BT
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LTE single-mode portion
for total LTE device market

LTE single-mode device shipment
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(Source: TSR, June 2015)

Multi-Mode
LTE Data Device (w/o smartphone)

Single-Mode Device
CPE (Home Modem)
Mobile Router
Module

Etc
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41.02%

Market Demand (Unit: Millions)

LTE
Base Station

Global LTE Single Mode Wireless Broadband Device Market

Forecast 1)
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GCT LTE Solution
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e S | GDM7243A+GRF7243A Module New Model w/ GDM7243A Existing Model
CAT15 CPE CAT6 CPE

CPE w/ GDM7243A shows superior
field performance vs exis§ng products

1 1

Test point #1 Test point #2 Test point #3 Test point #4 Test point #5

¥ DL FTP Performance CAT 12 8Rx 2Tx 23dBm Non CA DL Throughput [Mbps]
* DL FTP Performance CAT 12 8Rx 2Tx 20dBm Non CA DL Throughput [Mbps]
® DL FTP Performance CAT 12 8Rx 1Tx 23dBm Non CA DL Throughput [Mbps]

® DL FTP Performance CAT 6 Non CA DL Throughput [Mbps]
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GTl Current 3.5Ghz TD-LTE : Trials/Operations & 3.5GHz Market
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Facts

U Spectrum Definitions

* B42 3400 - 3600MHz aka 3.5GHz

* B43 3600 - 3800MHz

* B48 3550 - 3700MHz
aka CBRS — Citizen Band Radio Services

with Nationwide coverage

O Worldwide B42, 43 are licensed band

In US, B42, 43, 48 are free spectrum

U This is once in a life time
Free Lunch for all players, a ‘clean Slate’!
U Huge Revenue for ALL
O About 3000 WISP(wireless) use B42, 43
for their regional, rural area deployment
U Google organized CBRS alliance and
put it forefront as an new opportunity
for ALL
U The biggest winners
+ Cable companies
-Quadruple play to compete
-off load MVNO to CBRS
« Consumers, low cost, high speed data
U Major 4 Operators also join the bandwagon
due to their experience and scale
Q All basestation providers are ready
Q All Eco-system is getting ready.
U Pending FCC Spectrum Green Light

LIANCE

Achrs

Sponsor Members
Access Technologies
(Alphabet)

Ericsson, Inc.
Federated Wireless
Intel Corporation
Nokia

Qualcomm

Ruckus Wireless

Full Members
Airspan Networks
Alpha Wireless
American Tower Corporation
Askey Computer Corp.
AT&T
Boingo Wireless
Cable Television
Laboratories, Inc.
Charter Communications
Cisco Systems
Comcast Corporation
CommScope
Crown Castle
CTIA
ExteNet Systems Inc.

Fujitsu Network
Communications

Huawei Technologies USA
ip.access Limited

Ligado Networks
Mavenir

Rise Broadband
Samsung

Seowonintech Co.
SerComm USA Inc.
Sony Corporation
SpiderCloud Wireless
Sprint Corporation
Telrad Networks
T-Mobile USA

US Cellular

Verizon Communications
Vivint

ZTE USA, Inc.

—

v/ Cable Companies
Charter, Comcast, Time Werner, CableVision,
v Carriers
ATT, Verizon, TMO, Sprint, USCC
v/ Basestation Providers
Nokia, Ericsson,Samsung
v WISP(Fixed Wireless)
RiseBroadband, Vivint, Boingo, etc..
v OEM, ODMs

Seowon, Sercomm, Airspan, Telrad, Infomark,
Foxconn, Gemtek, KZ Tech, ZMtel

GCT CBRS Solution is Ready !

3550 3660 3550

3700

Legacy LTE Band 42 Legacy LTE Band 43

New ITU LTE Band 48 (Issues resolved for CBRS)




CBRS: 0|2 22 28 4 ﬁeqté ﬂ 22
Nokia FastMile value propos&m\ .ﬁ\\

Specific antenna topology Enables truly steady minimum Self tuning high gain antenna

option and interference throughput and non-line-of-sight operation
itigation setup combined with GUARANTEED — GREAT
' cells THROUGHPUT
G 50 Mbps marketable throughput ! REACH ,
IGHEST CAPACITY @& . 10 Mbps guaranteed for all at all s 12x typical coverage *
2.5x mobile LTE i time area

Lower TCO over any other rural
broadband solution

Wide range of frequencies
supported in FDD and TDD

Reuse existing rural mobile
towers, housing, power, etc. to

modes _— deploy FastMile LTE-A RAN
BEST BUSINESS FAST TIME TO
WIDE SUPPORT
CASE - = Sub-urban, Rural & Deep rural MARKET
‘-—'-'v:-""'i o AT e T st '-—._:.';‘.T-_-_ L Y - N RETaT ST TTY 51.%3;*

e » Lower cost to reach end user due to high spectral efficiency, easy to install and operator
~= UNlQUE NOKIA control of home outdoor modem resulting in a positive operator business case

i e2e SOLUTION - Providing last mile fixed wireless broadband connection to the home using LTE-A radio
e technology

o e T T T . I Ty e e ey o e R S e i g A A Lt T oy g "o T WA 5
et e R TR Sale VS T W o R ey R T
7 ’ . ‘ Ly S - - e W RN i A




Application
Areas
1
[ T T T T T T 1
Smart Smart Smart : R Industrial
AgnCU"Ure

@ wéke &, Y~

Vehicle,asset person & pet Agriculture antomation Cnergy consumption Security &  Building m ¢
monitoring & controlling O @ e ing mansgmen
) Everyday things for smarter
Embedded - -«
et connected tomorrow
@ Hoble Internet of things ¢

: ST

cadle,.. =B H
2 fa e e 5@ w

M2 & wireless
sensor wetwork Cvepyday things Smart homes & cities Telemedicine & helthcare

Global Internet Device Installed Base Forecast

35000
30000
25000
2 20000 ® Internet of Things
2 ® Wearables Range (outdoor)
= MCL
2 15000 ® Smart Home Devices
Spectrum
W Smart TVs Bandwidth
10000 A A
B Internet Media Devices
W Tablets
5000 Data rate
® Smartphones .
Battery life
0 W PCs P
Availability

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: Strategy Analytics, October 2014

3G and 4G LTE

SIGFOX

<13km
160 dB

Unlicensed
900MHz
100Hz

<100bps
>10 years

Today

LoRa
LoRa
<11km

157 dB

Unlicensed
900MHz
<500kHz

<10 kbps
>10 years
Today

ge with blished networks

clean
slate

cloT
<15km
164 dB

Licensed
7-900MHz
200kHz or
dedicated

<50kbps
>10 years

2016

c

serving ~2.7 Billion 3G/4G connections worldwide!

High reliability that provides redundant
network design with >99% availability?

Robust security features built-in; trusted in
government and finance sectors

High performance with broadband data rates,
real-time responsiveness, and managed QoS

Mature ecosystem backed by global standards
with seamless interoperability

Machine-to-Machine (M2M) Services

NB-loT LTE-M

NB LTE-M
Rel. 13

»
Lte

<15km
164 dB

Licensed

7-900MHz

200kHz or
shared

<150kbps
>10 years

2016

LTE-M
Rel. 12/13

2
Lte

<11km
156 dB

Licensed
7-900MHz
1.4 MHz or

shared

<1 Mbps
>10 years

2016

Industrial
Revolution

N

Remote monitoring
and management

Real-time control
and automation

mﬂ'“‘1$'°1m‘* Financial services
OTT managed
cloud services

=
_ é__ =  Broadband
|

@8 services

7\ P EEEN

@ China Mobile

EC-GSM 5G

Rel. 13 (targets)
s2% 5G
S5’

<15km <15km

164 dB 164 dB
Licensed Licensed
8-900MHz 7-900MHz
2.4 MHz or shared

shared

10kbps <1 Mbps
>10 years >10 years

2016 beyond 2020

4th




® w/ Companion RF (GRF7243C2)
® Easy loT device maintenance for operator

— GBBIuetogtmh'
® Interface w/ short-range loT device

CAT-M1/CAT-NB1

® w/ Companion RF (RF/BB single chip) ® w/ high speed serial DRAM
(GRF7243C2) Security feature ® |2S audio interface

® AGPS capability (Soft-SIM) ® VOLTE protocol/codec

® |0T Tracking application ULP Sensor Hub handling by on-chip CPU

® Emergency calling,
Child watch phone

® w/ Companion RF (GRF6431G)
® w/ high speed serial DRAM

® GSM/EDGE, EC-GSM

® Backup network for LTE

® CAN bus interface
® Combine with GPS
® Automobile tracking system




Smart loT (GDM7243V)

KT Q22|55 Al AL|7 EHaFZA|

alteh kt

PRI me|

GDM7243V

CPU/GPU

Multimedia
Quad Core AP

_acr|

'ZE0]|= 2EX|S...Al 2L|H LTE E ULt
KT, ® LTE 7|8t Al 217 MB8|..LTE 2tE 2 XI'E3}

7|AH 3 2017-11-23 10:23

(XIEI"'“iEIOF— =g 7|7h 284 ASX|S(AN 2077t LTEE ALt ofof maf, FHAE{N
(WiFi)O| ZHF Tl EZ M 2AE Al AT|HE LTE SMO| 7k 20[2tH ofC|oflME *f%sa’ = A
A St

KTE 23¥ M2 Z2E KTAH 0N 7| XIZHES|E B2 7| 7kX|L 2| E SIHRCE 7| 74X| L Tf
Ya|= LTE 7|8 Al 23]H ‘7| 7bX|L] LTE, E"‘—'.'_"F_* CIxtlol *7|7kX|L]| HC|’, 0{Zl0|& AOIESY
X *7|7kRIL] I =K S22 F9HC

r

717kxIL EE] HE= 7t 7|7HX| L LTEE o2 EAIECEH

7|7kXIL LTEE 2to|mfo| EHFOA Tt 0| & 7S¢t CHE Al 2m|#et EE| OC|ALL 0O|8E 5 A=
Hol 7 2 SHo[ct. O|F 51 KTE “Zdet 0|5 41 JodS Z&E R HA ASX|s 25#H”

2t MdHIMCE

Z17HX|L] LTEE IPTV M EHtA %EH°I 7| 217IXIUNE slttgtE AL E i JEI'—I“"‘I
AHp|d, ZHdoyst, *o" %Exﬁl o| 7|k X|BICL Toj=h otMuWE  F1H7|7| Moot Z
= |oTQ S E 7} 6}C)

rlo :|r

Ofsﬂi LTE 2t2E 7I%% A3 =Y, ofEI 0| Lo tojoto] HFE 7 LES, AOIE
SN 25 2lo] FHQE{UE AT 5= QUEL
7FEQF MZ 7cm, 0| 17cm S | +=F2| 37|12 FUiE ZHHSIC HiE2] 8¥2 4
100mAhZ EtA} Al 24| HECH Fo{t HO|CL 2|2 XY 7|Z22 %[0 8A|ZF A% 0|80| 7}
StCk.
CHEH, LTE 7|8 MH|2Q! 2hF C|O|E =M 0 7tsHoF B}, Lt SMS BEE 7|9{Of SiCL.
KT 2HIY 65.82 58| 0| 0|&5l= B< & 12 HA2| LIO|E RAHCEX| FHEZ 7|7HX|L] LTE
ol & 1GB2| HIOIEE & & QACL = AOIEEO OjE HIEl= H0|E{10GB O] &0f 0j HZ x|
= HI0|E 2GBE S /3l 2AH ECt
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Smart PID(1{ = & C|A 52| 0])

O}L}I}| A -GCT Solution

&I SAMSUNG DISPLAY

Public Information Display

OfLtIfA.SDC, £20E C|A S| 0] 74

GCT 0TS EM HEZ2  IFA2017 25 &= Samsung Display exhibited loT Smart Display in co-operation with Anapass and
<ZAMIH ZIXt | S7H 2017-09-06 08:54:32 GCT. This unique proto-type combined sensors, loT technology, voice
recognition, and gesture control to simulate customer use cases. It was further

OfLtmj A7} MM C|AZ20|(SDC), XIM E|MO|AEE{(GCT)2 &
At= QI EYl(loT) 7|8te| Al 7 E T =2 CIASYO|(PID) A|AE
ME AL

== enhanced with a wide range of connectivity options (Bluetooth, Wi-Fi, and NFC)
= to meet the needs of the retail and smart city segment. It was built on Google’s
Android operating system with Anapass and GCT providing the technical and
user experience integration support.
ALE| S WSRO LD Y 97 Ao ° Bration Supp .
IEA 201 i AR A0 A [oT 7|2 7|8+ A0t A few of the many applications showcased were around retail and consumer
M2 C|AZHO0|(PID) A|AES SZHCID 62 HH3iC} Lne'tivl;actlons. virtual fitting, health check, schedule management, and real-time

N
r

Ol A|ARIZ 10T 7|=0| MEE) At 54 H SEE QA5

PtEZO|E 7|dto| CtASH O{Z2|AH 0|MS IE CIAZO|)M L5

UL E St= AO|CL M QAU E HZAE AAHNEZ SM0IA A 10:46ap

A Q1AM S K|S AFEAE A ZHA I 8l(Virtual Fitting)

M3 (Health Check) AYEEE] AMAIZE FA A 7|8™E A
>

DO EID> o>
o

2Ol HHAZ = AUCE

O] A|AE0)|= OfLtmj A0 C|AZ20] HEE, QtERO|E

RIMEIMDO|ZEE o] BA loT 22 M0| H25ic),

AN

g

rz

Z o =
TEEE

M(Wireless), Zetsk(Interactive), MA|ZF
2 CIAZYO|ECH AHE 8= H
2 7|05t Act,

|0

&l PIDE 2O

| S| = 299
Hald U ALE Helo| =HEH0o| J0IM XXMl £FM"0|2tH "PIDZ}
AOLE §{E(Smart Hub)2 AN 7|52 & = JAS A 0|2t HHCEH



https://youtu.be/ycZfb9hHjos
https://youtu.be/ycZfb9hHjos

U anapass
' V\(wv(af\apass.cé

CHEC| S0
- TV, MNT, PID

@ART HUB

anapass
OLEDC|AZg|0]
- Tablet,, VR, Automotive

Largest
Share Holder

Smart 4G loT/Al
Smart IOT Device with Android
AnaPass : Mobile Application
Processor
+ GCT : LTE RF/Modem

Wireless Broadband
4G/4.5G/4.75G/5G & loT
Data Centric Device, Module

C &5
|

4G LTE RF/Modem

SoC

GCT: Single Chip LTE SoC

= m I\le{-Loﬂ Sprro:::f with NEXTEL
— \ SK’P om alleh kt @ LG u*t

Pioneering Global Display Standard
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