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Software
R&D

Al Algorithm

Deep Learning

O CNN : Convolutional Neural Network= ©| 2

3t E
O RNN : Recurrent Neural Network-S ©| 8 3t & X

Si2{d A3 - G|O|E{t|o] A 2 T P(T;E '537|%( ong Short Term Memory, LSTM 23t
O : — =,
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Machine Learning

ol R RSl e o
O FHRIX|: FtH2tet 2E MMz A o, OIOIE{E SH& 5t P2, MM Y, & & AH 2
olsfist= 7| &
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Context Awareness

O Device U £2] &t A G|o|E| &% THE B2 M =8 E5| context Awareness G| | E1E X| 535t Personalized
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Image
Processing &
Computer
Vision

Computer Vision

3
QO
«Q

e classification, obJect detection, tracking & DNN &2 Z-82 519 Image & QA5 X 2|8 4= 1= DNN
J

Hrst T st Al & 9l 7] %

OOOI-EIIO up- O
lo

Automotive Vision System

O Vision algorlthmE A3t Model2 A | Embedded 01|)L‘| T fé" FAEEsw M
O H|H ¢8| EFO| 7H“*°1I = 2H0| & =FrameworkS JEIJ-f’fO‘I 5 t
O €112|Z module ¥ ServiceE 58510 System= 5 ot Q7 ’E".?J SWEEJ|=

Image & Video Codec

O Image & Video Compression

O Image & Video Frame Compression for Interface, Transmission and internal buffer
O Image & Video Format Standard

O Analog Video Codec

O Multi-Format Video Encoder & Decoder IP 7H'%

O Video Processor IP 7H&

O Software D5 |p 21t

O Multimedia Firmware 37| 2| &

Picture Quality

O Capturing & Rendering of 360 Video and VR(Virual Reality) Image

O Super Resolution Algorithm for Video & On Screen Display(Video % OSDY 2] 3lj %
O Picture Engine Algorithm Development & IP Design (2t QI Xl k12| & Jfjdr 4l
O Pictcure Enhancement IP Development for High-quality Display (-I-UH o yarFo
O OLED-oriented Picture Engine IP Technology (OLED £ 3t 3+ Engine IP 7H%)
O Image Processing IP for Image Sensor (Image Sensor @41 Z X2 |P 7{H)

O Computational Photography

O Hardware & Software IP Development for Picture Quality Enhancement

Speech &
Audio
Processing

O & 23 M Acoustic Echo Cancellation, Background Noise Cancellation, Blind Source Separation, Acoustic Bea
mforming, Automatic Gain Control, De-Reverberation &

O 23123 &4 Sound Recognition, Acoustic Event Recognition, Sound Source LocalizationZf Tracking

O &8 B 715(8dAML &3 & 73 712)

O AH8XFe] 89 Q14 st 7| &(THof 214, 7|9 E 21X

(o T |

AN, AZ AN 5) R S22 FH X AT R AT
St J|a, AR RS U (M) M 2 BE| Iotsts J|

|:||o 1o

A

=

OHAER HE[ 42 US04 P SM SS HHTED|E

O HAE2 B 239 o5 (2)0)3 Topstis 7 ¢ U 812 0| Bof o= 7|2, & Aol IAES Tt
ofol2 wste Jl2
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Audio &

I/%

U

oz
N
>

O &9 242 2% 21’1 Psycho Acoustics, SRC, Mixer, SOLA, DRC, Equal Loudness, Auto Volume Leveler, Ditherin
g, Upscaler, Wider Sweet Spot, Room Equalization, Phase Correction, Parametric Equalization, Graphic Equalization,
Digital Filter

O & &2 Virtual Surround, Reverbration, Early Reflection, HRTF, WFS, SPK Array, X| g“d SPK,

Auditory Scene Classification

O Audio System/Implementation FW Programming/HDL Design, Integer Simulation Embedded Programming,

Digital Signal Processor Design, Audio Interface Standard & Peripheral Design

O Speaker System A H| E X SF4f

O EQE’g olsh ¥ Eﬂ% 8"0*2 Tuningdt= 2| &

O EH le(jl' BN TGE Y 5F 273, Volume B E A I

i
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Audio Codec

O Audio/Speech Encoder/Decoder 2| & 7H%

O Implementation(PES decoder, A/V Lipsync &
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5 2SS EOf ALE XA o 20| REStE FH/AM A NS
X| CloJE{(AHE, BT
HHofst= 2 e & o0
POt 21212k MOt AF& Kot BHF o TSt HE S ok, 2|2 Aolof Y= Y wEol| 2
HOR MEX XEH2E 2|25 S 015 ]
O AM U 3-8 Z&(Framework 5) M ¥ 7¥
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Semantic Search &
Recommendation

- = =

02 i

0 e »or

HAOMHLO OO

ofn
I

oF A A S0l ™ T2 I} M| A K|S
User Behavior Analysis |O %Y %| B|O|& A& S8l 2 2178 21219 Arg O SEH S Tpef ot ALE XS of| U X| B S
E0hE 2l s/MH A0

O HHY MM PEE EMSI AL &S At ofof J|8t5to] AT X 2 of W E QIX| 5t
AMEX ZE2IAU™Y 5= 2=
Data O gl bjojg] fM EFHES 150t LHYet 2OF H|O|E{of| T3t LHHE QI Z M-S 3
Intelligence OZUHFZ SHLUHOIH MY R HEIZMYS ST XA &4 X
O U E8EHY AT ALY EE 7|90 2 M8X HEHE THSI SHE Y Hehard] A MAdste=2ls
O Y E8HY LAt AEX HE) 2O E IO 2 AEX TS THHSIH QU HEY FH S 4 d5te
Big Data Analysis =
OUEH HAZHOIH AEHS &M X
O FYMgy gy Y GO E M2 otstt EHES BAIAESIL EHE LSS AT EFH
(Hadoop, NoSQL)S £430]| S| M 8510, §| 0| E| X 2] &t (Map-Reduce, Mahout 5)2 &8/ %1519
0|3t HE, XNAZ2 FEIIA NS = U= s
O HALE|O[E] HHHA T 2M|A 2H S S M HIO|E "I I gty - EX HF" HE &M &

o
=
GlojE] "3 - X ee-28-17] " He
Data Governance O H|o[8] EE3HE Sl HIo|E IR 2 (H|O|H T=/&d/=F52|) 272 5tal, B|o|E{ Q] H&Hd /Y 2/d/
29 M E LXS nta
ocooocoomaEaeg &
O Mo MH A ¥ 5 5 EQ Data Lake(H|O|Ef H|5 &2 QI E|o[E & E5hZ 2| &5t MH|AE 2Y
HIOIE XM (AMAHL) |OAEE THE ZH H|O|E{Q £0|E UL E QIAOIEES AY| Al HIO|E & MYT Y= 2|
O Motion MM (X}O| 2, X[7}2] ), 7}H|2t5 5 &8 Bt Device 244 1A
O 7H2h=S o MM 52 L2235t FH/2U™ XY Z 2 H AKX QA

o= =2 [
O E{X|Z2 Surface 42| Hand/Finger & X Q1A 2 H A X Q1A

Software A&XLQAX|7| = - _ o
= =, O H/AAXN AH £ ZXUAN
R&D EXsHE=1Y 5) 01/ 1|o )\-!1':'010“ U:I-x-l o )\II-
©) E% |_|—|"‘|' E%EO I_I_I

O G4t 24, User History 2|8 2t QIX| 7| &
Human O 7Hui[t, 91| H & Sofl 7|8het 57} ¢4 0| &
l(;?enrqap;its; O 1/0 1M & &5t Ul E£= Application ' 2] &
/0 Sensor Application  |O 1/0 I M Fusion & 53t Ul == Application i 7| &
O New I/0 X1 MDesign, Prototyping H61%! i 7| &
O Haptic : Actuator, 28It I 52 Z-83 £ Feedback 7| &
O Low Level Context2 FE{ A& Xf2| %2 Q1 X| 5= User Modeling 2| &=
Context Awareness O Machine Learning= &8 3t Context Classification 7| =
Technology O QUX[BF X} Stz 4 2Zof| T3t Context Modeling 7| &
O 2+ MM, GPS, Connectivity, Web, Cloud & Ell°IE{12] F & U MX{ 2] 7|
SoC Al O 8oCE OIS AI 2T/ 52 T 752 OloHotL Testd + A2, H|
Lot stEg =

EH
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Biometric Al O dH| QXM I = xEHIHE 5t Ae=g

\ ol g 9 Jfuret &
O =82 214 (Perception)5t2, 22 2 %S TTHCogniion) 51, X852 2 & X (Manipulation)5H=

Robotics O X QEH 0| E517|
X =]

Al
Application

Manufacturing
Al Solution
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O ZEOIHO 1 42e], F& ME 54 %=
O Contents AH| 2 XS] MEH 255 faH
i
O Blu-ray, DVD, Solid state memory 5 &t st 0| o{ 2] XM 7 A (file system &) & T 7
O Video/Audio Codect 10| 42 5t= Contalnerx"*oﬂ YX|5t= ThY 2 K- 5| XY A
O Smart Phone2t Y| H|7{|°]4d 2F2| AHA Radio &
O ADAS(Advanced Driver Assistance System) App jIéxl%
O H& Hlol&H|o| A Tl T & &H/H| Y Datag 25/ /&8 5t= A2t AT Application 24| 3 7HE 7=,
Ho[EHo|A 28 7=
O Database Table A3, Index 7/ 3 SQL Query & X3} 53
O Embedded Database (DB8) AM-& = X3t 3! FX| 5l F (Transaction, Index 2 §)
O SRMUEYI HZA I|& X5 7|7|/MH| A QA 7|2 AE & 8H(nter-Operability) A{H-2 20| HE =2
EZ%s
O fFHUHEAIS Sl 7|71 ARMZ/MY[L 57 H WSS A%t SE W=
Network/Connectivity | O Wireless CoverageE ZHH{5tal O| & 7|9t 2 2 3t LTt Network ServiceE M|5-5t= 2| =
Application O Cable Modem, ¥ &= °F SE&SWo =
O H U HEYJIoA *Elﬂjfiqﬂal = |
Application O SW2HEZ St Infra System N8 AFI2Y ‘:CI)I- i

SW O System 222 2 3t Web/DB/Server Programming? | &
O Web 2|2t Application i (%l : HTML5 2| %t Application 2HE 2| &
O Web EZF 2| &(HTML/CSS/Javascript)of| CH 2 ©| 5t 2t Z| = of %34
Web Application O Javascript Web App Framework(Enyo, jQuery, AngularJS&) 28 3
O SW2HE-Z Bt Infra System 2| &/ =/ W
O System ?H& =2 ?{ Bt Web/DB/Server Programmlngjlg
O HtSt 0S ( Android, Linux, Windows, i0S, RTOS 5)%| A -5 Xt 5t= -8 of
o0
O HW, 082+ A8 X} 2k Interface S M| & St User Interface |, 3 53
O HW, 0SE ©|sl5t ¥&5t= 5=
O Objective-c/ Swift 210 3! H|O|E{H| O A T X Q1 IHEAOf| T3t Of3H
O MVWMMVC TE19] O3 & 7| = o sw 25 2H9 °|E1II|°|* 2 & oot 53

EIE o

S5t Ch St Media &8 & Application ohe
Media FileS€ MYt License S & 2535} 510

MultiMedia / Broadcasting
Application

CRER

Database Application

g

ILI-|>

I'I

l
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o
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]
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II
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E
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0S S8 Application

(05 Application 15 jog of y 2 &, A& X} IE{E| 0| £ 9F Architecture 2.4 0|35t3 285}
O App store & ‘g *H-Z 0|35t 11 H| I 5T Firebase E1|°|E1 ERfME+UE
Soété/‘vsre O Java/Kotlin 219 3! G|O|E{Hj|o| & T X}QI IHEA O T 3t O| 5
. L O Android 2] Lifecycle2 ©[3l{5tl 8T 4 U= 5

Android Application |~ s jroid ol Ul 84, AHE X} QIE{H|O| A X Qf Arch|tecture §: 98 £ o|gli5t
O Google play & x{2H-2 0| 5|5} 11 b 2 5} Firebase &[O| E‘l% mAeh 4 QL
O TE[D|Lo ZH|YYT 87 X 28 -

- SW &£ Android, webOS, NetCast Linux, WebKit S

-HW Z31&: ARM, DSP, GPU &

-HW 2-&: Camera, Display, Audio &
O Cross-Z3HE API A 2 S8

- OpenMax, GStreamer &

o - OpenGL, OpenCV, OpenCL &
Multimedia O £47|%: 302}, 02 HlTje, J2fmA

- Player, Recorder, Parser

- Audio Codec, Video Codec

- Image Quality

- Signal Processing, Image Processing, Vision Processing

- Graphics Engine

- HW =& (Camera, Display, Audio)2] ©|3H
O GPU E2t0|H, OpenGL, EGL 52| EZ graphic stack Ol CH3F 22|, 8 X| 2 4= 2 extension 73

- GPU vendor®f| M X| 5 =| = DDKj| &3t o|slf ¥ 2| i 2 5
O GPU, GFX 59 graphic hardware 2} &2 %*%E’_F 2 HIE *"% %* Fol&

- GFX, OpenGL #IE & APIO|| 3t O| ol et &-&
O X11, Wayland -5 2| multi-window graphics system 2| &
Graphics - Graphic system protocol 241 3! &% 5
O Graphic widget (Qt, GTK, microwindow)°1| Ot olstief &g

- Window, event handling & &5 & =0 ti 5 o] 3
O Rendering ds &7 E;'c' 7Hﬂ% I3t profiling 7| &

- Frame rate 78 3 7 profiling

- Rendering defect 7&% E R
O T HIEHI, MH & TS Layerdl| M HHE 2 TSAZ17| AT Hot HA 2|2 Y R &8
*l A E1I M 71|/:r)_54
Security O Eofoﬂ TSt MH| A (& U= MH| A F§ MH|A §)F AFGHH| X T 4= Us EoF A LR A
R T 7= (DRM, A-EXt QIF, OPT &) 7H'E
O Horo| LR XNEE Qs ¢/ S J/AEE &+ U= 2= (33} Hash, MAC, 7| 2] 5) HE

Middleware
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Software
R&D

Middleware

Web Engine 7| &

O Z| 4 Web 22 7|29 £2 & A7
- HTML5, Java Script, Web Core, Web Runtime, Web Graphics, Web App Framework
O Web ZHE H ofE=f70]d A+
- Web Browser, Web Platform, Web OS % Web Programming

Network

OUEYI AFES HE/FXSI L Y E2EZZ 7| 2 XpHSE Y| EQYI MH| A S X|Y45t= SW
ZEUHEHI &, MH[A TAFHHE AEZT I:'l"—|°1 & OO 7, P2P A ZE ¥ BZE X[ HEHT
H2 &M, 2225 A5 & YA B4, HHO|A HE & HH)
O Easy Connection2 ? 3t Device Discovery & Connection +X| & | THAPI &
O Wi-Fi2} 3GE £3t Seamless Connection2 3 Connection Manager 7H'&
OAppleMFi Z2ZEZ & o
O Pandora/Aha Application &
O XYY EYIL
- X2 OEM X X3 2 & Community EZ S 2= SWEE
- CAN/LIN/FlexRay/Ethernet £ 41 X| ¥
-1S0 26262 ASIL *| H(XH-& ECU2| 27 d 2i|*8)
- AUTOSAR/GENNI/MOST 8 - AFQF X| A
- RPN T2 X2 Network 411 7| H&
- Xt&f XITH/SW Reprogramming
- Arg £ @ ECU SW Update & T2 ECU%| SW Update 5t 7|2 (Remote Reflash, FOTA)
O GNsSef DRE ©|- 83t X sw 2| 7|a

System SW

BSP/Device Driver

O 0S Kemel = 2 0f| T 3F SoC & M3} 23 7|5 191 & X[
- 0| : Asymmetric Core Task, Fast-Boot &
OBSP2& HW B2 FAM, 98 CfH}O| A 2F|/O Interface /8 R 2| 5%
O SoCY| 7|5 IP Y ™| System 152 3t Device Driver H&
- 0| : webOS/Android//Windows BSP S
O System Device’E X|©{5t= Device Driver
O Kernel/Device Driver?] &d = HZ 3 d5 T2 9Tt Reference Platform 235 7| =
- 0| : Device Versification Program, Drlver Auto Test System, &

OS Kernel

O Linux Kemnel ‘d5 = X3t 3 L7 0S ?|& HY

O Linux 9"11’r°'31la‘91 3 Tool2] 2/ M3}t 2 A7 2|5 HE

O System Levelof| A 2 J‘1|’“ 2 XTst g N5 STdE AT SW A= E BA|I5t L HE 5F=Y (System
Profiling, Multicore %X} 3}, £ RIEFA24 M, Kernel 2|5 F2H7H41, HW 2F42]2| 28, |EE| X% 5)
O Linux 7|9 systemO]| /85t HEHH QI =34 /45 X oh/H| Z&f HF/H AT X5t 52 |+ & ol Aot

of 2| =ehobgatot 7|4

Adaptive AUTOSAR

O Adaptive AUTOSAR OS 2|52+ A| AEHI0| X OS resource®]| T 3t O|ofj 2t | M o] Mo 2 | ES F X3}
oHgetstE 71

Memory (DDR/Flash)

memory, partition map ©| 3 2 2 HaF

Storage (UFS, eMMC, Nor, Nand, SSD 5) ©|3H & O] 4 &M/21d o
Flash Memory Type's (NOR, NAND, eMMC) File System—l ofsf| 3! °I¢r SAPHA AT
File System & Flash Memory Corruption Protection & Recovery & -T'-EI & 204

oI,'i

SoC Verification
Platform

o]
—
O Kernel / Device Drivere] /= HS 2 5 T2 A THSoC XA EHE
O FPGA |9 M £ E{ SoC Bring-up, Ch|p Evaluatlon 7.:1 Z 5 SoC Verification &-&

MCU Device Driver
/ HAL / MCAL

O MCUO]| 2| device driver SIWS A AH| Pk st= 2] =

Power

O Embedded System©]| A B E{ 2] 22](Charging/Fuelgauge/Stability) 2 PMIC H|©] SWE H| X512

M52 Tuning 2 4 QL QLo0] N AMO| ARHE IR 5 X5t & & 9k J|2

Boot Loader

O OS Kernel 2= 20]| Tt SoC Z{ X3t & 2|5 91 I X[
- 0| : Asymmetric Core Task, Fast-Boot &
OBSP#&,HW I 25 FAM 2F 40| A2H/O Interface /3 & 7|+

Modem BSP

O Modem Board Support Package 3 Operating System &% 7| =

Inter Process / VM Com
munication (IPC/IVC)

O Dbus, Binder S Process 2F EA13& J|&

2t = =5
O Virtual machine’J SAHHA WL &
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EFE
M8
2R | FEE | 4EE
O ME8 0|55 4 R242|&(PHY, Layer 2/3, Simulation Modelling, Network Topology &)
. O ME2{ 0|54 38 M 7= (loT/M2M, D2D, Unlicensed Spectrum, Small cell 5)

celllarMoblle 5 515 2= @ e M @ AH(HE DY AL B sw A g0 H 5)

Communication |5 xj. 2 =g 4 22 0| £ £l 7| Prototyping & PoC
O EF2|& ML ¥ EF2H3GPP, NGMN, oneM2M)
O A8 E4 247]& (PHY, MAC, IP Networking, Upper Layer)

Wireless O 28| 54 -8 MH|(Wi-Fi Display, Wi-Fi Docking, Roaming, Discovery, Wi-Fi Direct, loT/M2M, Audio Streaming,
. Device Control, Sensing, loT/M2M &)
Communication| - ShowRange |6y 2512) £41 4 AZ el M| Y AYABHOI, 75 AE, THY, HE UF)

Communication |5 xj2 51,8 3.{2] £41 7|4 Prototyping & PoC
O BZ:J|& Y ¥ 58 EZ3}(IEEE 802.11, Wi-Fi Alliance, oneM2M, IEEE 802.15, Bluetooth SIG, Zigbee Alliance
, Thread Group, Z-wave, NFC &)

Local Area O 100 m OH{<f | Tt x| Lol M £ F419| 7t 3tEE 3l 3= air interface, network, application 2 &1 3t
o S 71= (O : Wi-Fi(802.11ac, 802.11af, 802.11ai,11ah, Wi-Fi Direct, Passpoint, Miracast, Wireless Docking),

Communication N

Peer-Aware-Communication)
IT& O Mobile/WLAN/Short Range Communication2] Protocol SW 22| 7| =
Communication - Access Stratum L1 Protocol Implementation
.| - Access Stratum L2 Protocol Implementation
R&D Protocol Implementation

Communication

- Access Stratum L3 Protocol Implementation
- Non-Access Stratum Protocol Implementation

Device - User Equipment Control Protocol Implementation

Optimization & O Mobile/WLAN/Short Range Communication2] System S HZ 3 /™3t 7|&
pmizat - System Verification(OT, Field Test, # Z/AtA* 215 &
Verification o

- System Optimization
O OHA|E (X}, A0l &, g, IPTV) Y& Al A& Protocol ¥ IP Hybridcasting 7| &
: . /O Home Network’s2] one-to-one 51 Connectivity 3 Content Share and Control 2| &
Broadgashr;g Slerwce O Legacy and Emerging DTV 3! 24!l 4HO| A Middleware Prototype HY 2| &
profaco ORZF I HHES|ldead= Y M7=
Broadcasting O B &3 39| 7, Reporting, Speaking, Editing and Chairing 7| &
BroadcastingRF & O & 412 3t RF Matching, Tuner, QHE{| L A4 |
Receiver Design (O &4 RF Receiver 2452 St S 2MAH YL 28 7|&
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44
Ar

M2
HEf JeF/ rEF
O Component(Physical/Mechanical/Chemical/Bio Sensor) 75 2| £ M|
O Medical Device(Ultra Sound, OCT, X4 5) +5 3 2 A7
O Display(LCD, PDP, OLED, Projector, E-paper, 3D Display, Flexible, Multi-Vision 5) -5 & 2 A 3|
O Lighting(LED, LD, OLED, PLS) Source 75 2| 2 A3|
O Analog Switching 2| &, 9TEEP(| O| 42| /Heater A & X0, 12’5 Continuous Wave & 2 43| &
O Speakerd| E/ X Q| .52 A|Lot2| #ol| 2| =7} &= 7|%, L e Tl g I e Ll
. . o 03|20 OF?_I-E*-'O?:-!;CULJ
Device Driving Circuit 8 g%ﬁ%;;g A ‘Ff o4, _J;Ol II%’*@#% AR 7)1 4
O AVP, 2IFHZ E g3t HYYOM T UHL 2 NZH 172 X F
O Dynamic load t-& 2t4 Xl IJH*WPIE
O PIatformEJr(E-gEH-_rL-’F-EJr)% EStI|& 2, Re-UseE TAHAIZ|=2|&
O X E A EE Logic 24 ?|&
O QH ECU HZ A XITS S5l A SET & & & 3 (Diagnostic Trouble code)
AB?'Sthl& O Application Processor E| Mgt E 32 2
igita
Cigcuit O CMOS O| O] X| M X, M| 4= Wavelength(UV, IR, RF, X-ray), Voltage(Micro, High), Current, Frequency, Low Nois
Design eIAmpI|f|er & Sub Micro®| A Macro Signal 2| 7| &&tH Mz o O St Sensing, Data & 5 3 82 E&otE

=

Signal Sensing & Control O FPGA Board & Function 2 2|(Timing Control, Memory Control, Real Time Control & Algorithm )

Circuit O Embedded Pr_ocessor(CPU, GPU, DSP)/Controller(MCU) Design, Firmware & Software 3|
O ADC, Digital 2] 2 H X}l Real Time Control Circuit 2|
O Component &, 2| & Device 2t2] HZ U L& Function 2F A A2 Yo LS =M 9| |nterface & 2 2|
O Microphone 55 & Application Design Skill
O Analog/Digital Broadcasting 2| 2 H X!, Field Tuning
O Energy Harvest, Wireless Charge, Power Protection, BMS(Battery Management System), Power Module ‘24|
O Display %, Device2] AH| & Estimation & 22 3t Algorithm 2! X|©f System 2%
0O HE0 o 250 HA Lot 0|2 MY 2 M| Hot 7
Power Management O I:'?'?Ejk(‘jl;il 2 X A 2 ‘(::l jfiﬁl'gli ‘:Jl-j; I.:I-TX/Rl)(EJFJ E ﬁgpgli'"\;ilse =AnTEE
O AudioZ & *0*301| w2 X5t Topology = *fﬂvf@l Z|C £ 9] Audio PowerS A3
O Power Protection 2| 2 47|, Power Block 47|, 271 & 22
O CPU/GPU IP H| 12, conflguratlon exploratlon 2 & Bt SoC Product CPU/GPU spec define 7| &
ke O CPUIGPU System Architecture 22| 7| =
R&D O CPUIGPU Performance/Power/Area Target specification 7|§

O CPU/GPU Core2] Memory Latency/Bandwidth profiling % competitive analysis 2| &
O CPU/GPU microarchitecture & 2| &
O CPU yield Z42 943t AVS (Adaptive Voltage Scaling) 2| &

O AMX|E (Smartphones)2] CPU/GPU & = A/H| 1151 architecture ¥ performance/power profiles =& 0=
SoC Design o=

O SoC Architecture 2R S 2=

-9l : Core & IP Bus, Memory BandW|dth/AIIocat|on DVFS/AVS &

RTL Simulation, Low Power Verification, Fault Coverage, Emulation, FPGA/Emulation 2%

O System 243 I M7 7|=
- O] : System Boot Sequence, System Work Flow &
-0f : | 947 A . 40f ThE ofaf U AN et Kok

O Lot M8 HH H HiE 2] §)2 Ol &8 Al X| {3 2| =(HW E2, 715 SW, i M)
Inverter -HE 151} ','__%_% & B2 7| =(IPM, IGBT Module, 2F5 Topology) i )
O 5 2| U ST S 5 Qe B i mwwﬂsw%ﬁaﬁwmzzﬂsEm
O Applicationt &1 =l Power Device & 2| &

P
O T¥d,3¢ Hd & ACIDC ¥E 2|
- PFC PSC, *—35— opology% o| &%t CE'.% =R = e 1,
A
=

Computer Architecture

SoC Architecture

I
Converter @) *IXH*H ol '-1 JEI, °1| L x| 11” X I%% L SHSHOf| L X| A I & (HW, SW)
-PCS, LED, PLS, ESS, A& 71I 7=, MPPT H|o| 5
Power O SMPS, F T HE 2 £ T3 DC/DC HEL 7| = (HW, SW)
Electronics O Application2t 2+ = Power Device 22 ?|&(UE, PWM, GateZ| 2, 25 3| 2 §)

O EMIEMC & 2t% 8| B8 ?|<(Harmonics, EMC &)
O 4% S 22 M2y 47 2 B} 0|5

O <, Coating, M-& AAH EZ Logic A ?|=
O Inverter, Converter S22 H 2| O] Capacitor 2, THD XM, &4 M2 S 2 Tt H|of 7|&
O 2|2|7|(2E Y & 2| Z3 Q= 7|/BLDC/PMSM 5)2] 75 L St T T X of(HE| H[Of, £EX|,
Motor Control QI X| M| 01, Sensored/Sensorless, 2| Xt, £/ M2t |0 5)
O HM|F Applicationt & F Algorithm 21 3! 2 H|oj(ER|of, MEFIHES o] A S/XIE XA 5)
O ZE{ X|of & 3l A 3! Simulation

System Application
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x| £ 5 O[3 2 HIEFO 2 AFR SWE #2510 Zot™ DX Z o At £
StructureOptimization 8:—];33: jI)n::(DOE Gradient, Gentlc)oil"-H |5 H I' a SWs Z38 ! o T 1|E HEE_I_
. ne A5/ IE
Mechanical
CAE
AXCHHE CHE HAN 2|2 o|atD AFR QWE 3+ 510 Dot 5JAFS A5i5t ] OX| sHHL & A
CFD-TheI’ma|Ana|ySIS (C))IILEOL:'F_IIEFEJLIAJEH'IT,—I I-) |_E‘|E I HUI.J— OOSWE =2 O |-0:| O 17 = E;l_ |- (L 1| HEE =2 T
M TolflE
O 250| £AGH MM HE X2 £ 25t LE 7|&: Kalman Filter, Particle Filter, etc.
Robot Intelligence O 2&0| o|Fot=H| BTt X5 F3 7|=: SLAM, Obstacle Avoidance, Path Planning, etc.
g O =X Ziot=0| Dot =& T J|=: Force Control, Mobile Manipulation, etc.
O 289 A2 HH5t7| 9ot 27 E3 7|%: Emotion Expression, Affective Computing, etc
O Drawing, 3D Modeling, Kinematics, Dynamics
O Core Part Design(Motor, Damper, Actuator 5)
O Power Transmission System Design(Gear Train, Link/Cam, Belt-Pulley, Clutch)
Mechanism Desian O Motion Sequence Design
g O Assembling & Performance Evaluation
Mechatroni O E2IAH =7 F+E 4H|(Micro Display panel 4 g 72 “d 4|, Optical Component/Module =7 1= 4|,
echatronics Adhesion 2|, Mechanism 27| BLU & LEDE )
O SetOl Speaker Unit®| === Model®] 3¢ 5T 42 M3 T + U= 7= 2
O Control System Architecture Design
O Performance/Stability Margin Design
O System Robustness Enhancement
Mechanism Control O High Precision Position/Velocity Control
O Force Control for Compliance in Motion
O Stiffness Analysis & Synthesis
O Learning-based Control
O System Modeling & Simulation
O System?| %Iz /8 T H Mechanism= ©|5l{5t1l TsHat UEF 20 Tt MET S HETL2ZEZN
N R = e R g Eelig -y
- Modal Test, Modal Analysis, ODS(Operational Deformation Shape) 52 S8t ME &2 Z/H2HEM 7|
_— —TLxIlE 5l A} 3! Simulation Tool2 &-& % TI& X2 %l 2| (Structural Dynamics, Vibro-Acoustics, SEA,
Structural vibration XEAS -.-:M.I"HH Simulation Tool 52 285t X1 = 0 %)
Mechanical . - A (A R 2 A), ST AA L HSH 0 2l=
ReD | Noised O AT A|Aelo] SYTSO| et RET oY W ERAZ Y YRS YotalA L M7 |2
Vibration (SPK system®] S-VIB)
O N ZE AP SSHERE LA & FEHHA TE, £F =72 #85H B =X Mol o,
U AMEXIIFE2 L= E, 28 M E= M d5t= 2|=
Emotionalvibration & *_x\.£ 12029 B>}, Sound Qualiy 52| 7148 3 ALRXPE L7 Zpxel S, 282 Botstol &
noise M oS A Z 4 o0 O[S Saf M F Ao HIE, KA M
O Fof+ ZMS %f.’_*q Foeols A MA A %=
O System®| £ 215 % 7|7 S Az Y2 ofet 83 7|
Dynamic Analysis & | - Mechanism il A1 & A 3| Rigid & FIeXIbIe St oli g 510 A| LRI 5 HE2 A5t L=
Design A 2 H| A
-AEZ Ao A F AR 2
O System2| 2|2 2F XU H 7|2 5 F Y2 AT 2|7 LA & System | 7| =
-3D CAD Tool O 85101 R75H= X U J|5-S 2ot £ 5 3 A LGS Mot n Al 2glo| 45 %
Structural T | 3p A M A
Dynamics O 7|17 AA 2 7l{*Y (Static/Dynamic Structural CAE, 2D/3D CAD, Material(Metal/Plastic &) Engineering, Tolerance
Svstem Intearatt Design, Production Design)
ystemintegralion | At xpot H|Z M| 2 4|8 4 /=2 User Interface 437
__rLI/0=|'0'|-I-IO| -'f'-E, I| RHWEZ A|§lk| AHMM/IEJM S 1235t _it_P&-I' Layout, 2o I:I|-|i|, TEAMA
ONEY ErA+E AR FE R EES EAIS= AT
O &% £, Po-‘ﬂo“& = Olol ot ZHo £ E J’Ei, “*%UH’- A HE H MFEt
(Material Application : Metal, Real(Feel) Material, Glass, Polymer/Elastomer)
7 30| if-8 3t Advanced 3 2| 24 S Cycle?| & (Refrigerants, Exergy Analysis, Multi Pressure System,
Absorptlon System)
o= oz - =N = = x7| &= AO| 22| & (Multi Pressure System) & E{ 22|34 7| &
-0g A *r°I3(112* 2T S|EHI)
& DU Thermal Cycle 2= X[ I A|AEI 14 J|&
Thermal
Dynamics
Y s AolZ OB H oo E YSAolZ28x I FE2A°|=
BIES OAHUS 25, &5 #2| 7I1F R HH(FEP) 52 sAEAH5H 0| & 93 £51, 22|, YL 2H| 5
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