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Description i Quopin &an i JRFACPU &5
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I1. ERMIE

> LTE/5GH—EXRREEEMSEXY U 1—>3>70)\ 15—
Ultra Low Latency

a7l BEEERGEXE R & A=y bits
5GH—EXD
BR{SThRIZ(CE A
L ]
Network Processor \\\ﬁ
(TCP/IP) —
Yt op 7 Fif A
; BEEizE IEREANER
<+ _,.—> - —— e
. (=
ASICRI% Drone
be ‘ CODEC 8 H*ﬁﬁﬁiﬂ“ﬁ*t .
N —! (Monalisa II) ESI1—) <>
7 L (H.264,H.265) rhed -
. S | K
> 20166 SRIGBEMSEREEIRS (FHD) Robot i A

- 4K UHD ASIC(32021.5.%5%
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1. Bl
A. Ry ND—0TOtY HOIAFERIRE

- 7 EDHERBESE : AMCC (USA) . Agere (USA) . Ezchip (Israel) i&&
- SRACPU—~EHHNetwork Processor(ctlDE X

Network Processor Unit (NPU) (&, IP/\sry NI IEHD/I\—ROTFI>S>

Network Processor 4¥&# Network ProcessorXUw

v IP)I\y hOUFINIEFS N

(GRACPUF> U7 I)LNE S TEIEDFLE)
v BERC5DDEHBE LTI NE-5EFE

- JARACPU1GHz & R UTERE

Network - JHEIE50%L _EHIR
Processor v High programmability
v 70— RN RALEBEE
v' High Functional Integration
v Throughput®'JEEICEBNTWLS

Programmability

Throughput

( o . - RS (C5DDOR LIRS
) (*) ASIC (Application Specific Integrated Circuit)
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1. E385%0l5

B. 8 D1Y hI9—027O0CY Y (NP)ICLBRARDEHNETSI\—RIIT TS
i

CPU vs Network Processor

BRI FERR{GRAL IR 75 T

2. |IP packetization (video/audio)
3 3. QoS — traffic monitoring. shaping/limiting
A CPU 4. USB IP packet parsing
ERDBR : SAHCPUDNEETS X Video/Audio (IP)
USB (control/data) CPU
1.Encoding ' USB (IP)
N C d / Dat
Iﬂlm CPU (r:rrgz::gldecaozing)
I r
(S/WHLER) etaraipcs
GPU
ASBOBEERGILELS : AACPULEGT e R gy oG fharial
IP Packetmi!tD?I‘—} \—O— |\ - Video encoding (full-screen)
- BUSGETE & 2AFEA
- o0y IRE—RDIEH Liit NP
+’\ M Eullscreat 2 |P packetization (video/audio)
, I video, audio
1 Encoding NP1 NP2 USB (control/data)
5 g*iﬁit 5 ﬁfﬂ@*‘y F'j—ajol:lt“} ﬂ@%i! Command ’_T 4‘%)%m
/ video data
NP3
_— (ﬁggzggsr) .| NP4 Videolf\udio (IP)
Q) —_ A\ —_—
7 J I\lj aj L J-U.“ (NP) 3.QoS - traffic monitoring,
(IP PacketEHLE/)\— RO T 7AER shaping/limiting
/EIFSEILIE : ANPUIERR)
NP1~4: network processors

&
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1. BEEEFTii

QoS - Build it easy!
C. $i0— kYYD BIFIPICATHEEE MO E X B A FHFED

ALY S| I\ny% Eg;‘ﬁ;’a
FEFAIOSDO R

YEFHiBR

2% (2021.05)

2#4(2020.12)

0

I

Vision Processing

5 -
i

E Il

Data Center . L
Existing IP 10

(308)

(302) (304) !

(303)

Al Server

(1)

EOU359KR10~20%
Sensing Node
3) DIJ!@ Camera

(L

|t

~.

CA

AN
CODEC

vy

NP || NP

Yy

/

|m m 2

CA

L, AL 4
¥

>
| Data Base for
 Big Data —®

o3 2
ot J'.'HE

(301) CA

LA

Yy

b8

NN architecture
NN Parameters
(Type, N, layer, Stice,
Padding,

Rell, BN, Pooli ng,
Dropout)

Video input farmat
(Resolution, tling)
Feature map
Weigfted parameters i v
(Wri Wy, W)
Leaming parameter
(o, B, ., biag)

(FM&WP)
feature Map &
Weighted parameter

2 )y 3 o3

(309)

|
|
|
NP H»
|
i)

Data Processing i

- Sensing Noée- (311)

01)

NP

Lamoe o~ e~ 2k E

Learﬁing and In{erént;e CA * |

Yy

(SL1~5L

Memory
Controller

Inference

(307)
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D. ¥EhiB{EBIRE(CEBE{L NI REIRE

vyyai—=>3>

5G Network

pa L - e OO0

BEtRY NO—9

[ BYS4=XED : Quopin]

[5G: @EERAE]

[BR{53Z455B: Quopin]

4

. =
gD [ MoYmm|
LTE/SGEEFHBEERY PO NS J4 v IRREZER U TwmiE{L
- QoS (Quality of Service) ¥t
- CBR (Constant Bit Rate) B%#E : 1MbpsBifiidDAZE,
Core Tech. Full HDBR{5% 2 ~3Mbps|C 85X a4k
Bl LBl - ABS (Adaptive Bit rate Streaming) iii%iEMH
(5G/LTE) - Jitter BufferfLIBidEEDiEH
- AES128/256#EE (Eureca) #EH
- Packet LossD%EHIBIE. S—o > X F> )\ > BkEE
(Bifii:msec)
— E P to P : network(5G) : Total
(=] an
[ Mzt 50~80 30~50 80~130
-5G Network S+t 1,022
-Glass to Glass
-Full HD - .
TVU NETWORKS 522
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IV. &m0 — R WY - ASIC SoC
Qi Overall ASIC SOC

s

SOPHIA

SOPHIA

Performance T el — d 7 ! 1
28 Shaping - queue/port level
4 o’ 8b/16b CPU interface, SPI
NP Switch NS e v ot ety ooy Ll L e e e P e e : .
(Octav'e)Rtg) ( O i , Sophia: System-on-chip
&port so¢ : with Processing handler
ARM9 200MHz i H
e I MonalLisa Monalldsa and Intelligent Array
RGW Switch : 111
- Gigabit
Ethernet CPU s

2 Gigabit Ethernet ports
6 Fast Ethernet ports
Hardware L2~L4 firewall

Multimedia & Network
Network Processor
. g Hardwired CODEC:
Qo H.264, MPEG,
HEVC (H.265)

RGW Switch

\8/16 Fast Ethernet ports

T e e

‘ ' Manger

. Manage Ha\rdwar(: L2-4 Firewall : 7

1 r ygﬁgg;;ygg;:ﬁ QM300i g .

B OM100 |t ORG400/700

----------- -QM30! Fast Ethernet 4-/7-port

B oer b e !

B a{a;::;;z\.ﬁ:{t/c‘r\epv;all Hardware L2-L4 firewall
r - 2004.9 - 2005.4
- 1 1 1 1 1 1 1 1 1 1 .
1 2007~2008 i 2009~2012 i 2013~2015 i 2016~2018 i 2019~2020 i 2021~2022 i 2023~2024 1 2025~2026 i 2027~

-l ASIC SOC Road Map
- 2013~2014 2015~2016 2017~2018 2019~2020 2021~2022 2023~2024 2025~2026 2027~

Monalisa Sy ——
% - Video Monalisa III 5G 8'|1.|aD|58aK VR

Monalisa I(HD)

Series (180nm, 500M, 5x5)  (130nm, 80OM, 5x5) (40nm, 2,200M, 5x5)

: Sophia p——
J - SAI ASIC Sophia I oﬁng
eries FHD
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IV. BE0O—RYY I -/ ARETS5y R IA—A

Device & Platform Road Map

(et || 20eeda || Aopeis | ame | amn | awd | ava | mms | ams

5G Router | 5G Router Il  5G Router Il
LOOKA

o o o o 5 5 o
ey o o o i ey o o

o o o o9
L 22 Tl

NR 3.5GHz(NSA) NR 28GHz(SA) NR 28GHz

EURECA Cast-U | Cast-U Il
M2, ULL
Video Transmitter/
Remote control
¢+ Device LINK UL Video over p CAMERA LINK e/e1p av S D 4 EURECA I

(FPGA) EURECA AV

>, ’ Wireless POLI “
- A/NV
transmission
POLI + CAMERA
PONY ¥ M3, ULL AV VERRY I M3/ ULLAV
| - 1 . MIFI VERRY -
== M2, Video over IP - Wiy, S
HDMI 1P 1 S
|I|||||,"
extender - 4K Mobile

SG&WiFi .
Wireless VR

: o KASSO Platform Il
; Platform KASSO Platform | (Web Ul & WebRTC)
Mango Ul , (Web Ul & WebRTC)
‘ (GUI for each Devices™ Integration)
> WWW.quopin.com Wpfn
f Confidential 11




V. #m#RMT(ASIC SoC)

1) Monalisa II - Full HD ASIC

- Monalisa-II ASIC
- Ultra Low Latency Video/Audio over Network

L157>3>—: 50~80msec / fi#KE 1920 X 1200 £T
N—ROTFPAR—RADI—5Fv Y (H.264)

v hNO—=o7J0OtvHICLBEER/\TY NLE
FSHIRGBIIIN/FAFPIVETFAALIHA—TT—R
wIRIERAZEZIILIUX A

Y hD—2 QoS ZYHR—bTB 2 R—bh 1—HRY
I12S A—5 1 #; USB/PS2- F¥—R— R EIDRADYR— b

[ MonalLisa-II ASIC ]

¢ Frame Buffer Frame Buffer
(DRAM) (DRAM) -
gnad ’ 32 bit® 32 bit Monalisa II (Tz()
: e R
- 24bit RGB : —T> .,
Network X GMII e,
i) > . Processor o
. '\ o Peripheral N
w4 ‘ Interface > KN
, I SPI Tw CPU *
.‘ Ethernet,/*
Monalisa II (Rx) WiFi =,
~ % o'
_, N
24bit RGB
— Network
[ P>2 | Peripheral Processor
| Sy e eriphera w4
hammmne  Interface
—
) ULPI

[\ Confidential
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V. Zm#BIT(ASIC SoC)

2) Monalisa lll - 4K UHD ASIC

v HSE:
- 4K UHD (3840X2160) / Full HD

dem | iy | owate

- | UMD |[30~SOmsec|| S~20Mbps |

v EREAE
. 5G URLLCH—EX
BIEERIE ES Amix & UE— Ml

. B—EXO/RY b, RO—>, BENEERE,
B, AN—hI7IOKV—, AN—bFSF 41
AN — hCCTV, EEEH3SEE

/ETC

-

Monalisa III ASIC

UART/GPIO P Local Bus MCU
AXIBUS I ' i
Switching Processor
Ingress Buffer Netwgrk Prt:;essor Cryptography -
Pre/PostQIT ¢ ?Stf; : Conf. Register 1|7
Ethernet GMAC — AL 1
et auc '
i) |{Output Scheduler | | g 1
SPQ/DWRR 1
:
T
Swm_h >
Fabric Contents Buffer |
Switching Processor 2 UART
Ingress Buffer PGEN Pre/PostQIT
PrefPostQIT Control Block ~ |fe—
Ethernet
s
i (RGMI Network Processor
Ji) | Output Scheduler PostaT Cryptography Network Processor
SPQ/OWAR Conf. Register
/ﬁT AGIVEN Control Block

l Confidential
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V. B8 (Device)

1) LANE i - PONY & WING

m MonalLisa®-PONY MonalLisa®-WING

Device

+ Connection

i Structure
-
-

Features

- Application
& PP

Receiver
(Rx)

Transmitter
(Tx)

Video
Source

Ethernet
Switch PONY (Rx)

PONY (Tx)

L15>=— :50~80msec

EBEf: CAT6 THERA 200 X— )L

>80 b B A X(mm) : (L)84x(W)51x(H)21

H&E : J)LHD (1080p) . WSXGA (1680x1050) .
SXGA (1280x1024) . HD (720p) . XGA (1024x76
8) Ir&

o JILFFvb (AR N) DHUR—b

- EHEEIOIS/,A - [Mangol

Digital Signage
CCTV monitoring - NVR/DVR mirroring
School broadcasting - 1:N multicasting
www.quopin.com

Confidential

Transmitter Receiver
(Tx) (Rx)

Monalisa Monalisa-
PC Medical = -WING Tx WING Rx
Instruments Proi
® rojector
- ) WLAN () — "
e — BLE
L _}~ . —
@ AR/VR
Game HMD
Console

HB{EIEIE - 60~90msec

IRES - Tx2.95 Jwv b, Rx 2.4 Dwvw

T IMEXEERE : EA~50m. E4~200m

H X (mm) : 88 (L) x64 (W) x24 (H)

#SE{S 1 802.11n 5GHz 2T2R

SISEHSE : JJLHD (1080p) . HD (720p) . XGA
(1024 x768)

+ WEB UIEREXIS -SSID. IPY7 RL-X

Wireless monitoring of medical devices
Beam projector wireless connection
Broadcast camera/game video monitoring

wﬁn
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V. #miBMT(Device)

2) Internet (WAN) / 5G / LTE / WIFIBYS{EiR

— POLI, LOOKA,

EURECA

POLI LOOKA EURECA

System ' ‘

. wan |

DriVingi'v- E /Loglstlcs

. = u Server
Connecti v W /Pc

on
Structure Heavy
"’" Machine

Actlon cam

Drone }::é ?

Broadcasting

LAN 1-to-N communication;
Applicati  WAN (wired/wireless) 1-to-1;

on Entry level (Server-less)
Full HD support

]

“' Confidential

Tx Rx

Tx-to-Rx Ultra-Low Latency

l
S

R
Autonomous obot HDMI

=

5G/LTE
Router

LAN 50~80msec,
WAN (80+a)msec

5G/LTE

RTSP Server
(relay/storage)

Remote control of drones, robots and
excavators; autonomous, etc

FHD entry-level;

Server-connected;

www.quopin.com

Gateway
L =

PC,
Notebook

Display

(TV, monitor)

VLC,
GOM,
PotPlayer

D 5G/LTE
Smartphone

Remote control of drones, robots and
excavators, autonomous, etc
4K UHD class premium type;

Carrir Server-connected

—

| Quggly



V. ZmiBMT(Device)

3) 4K UHDO—AJILEF AEi% - Verry®-Air / Wire

Transmitter Receiver

Receiver

- s PP
‘ :
(Example) (Example)
-
-
L - BIGEIE - < 20 SUMD i e
Tl . ~ ~ ] ,__'—{/ — Y =1k
.. ;IR R s0m. B os) mzom - BBISE - Ultra-HD (3840x2160p) % T.
L L Features o iae sorz oToR |t OVFERR (LN) BEUIZF RS (1:1)
'? . WEB ULEE - SSID. IP7 RLZ » BREEIO0JS5A - [Mango - IP 7RLR, &
5 '\. e : JL—1E]
7 - EREROD1 L RER .
f % > - - - FTHINTAR—
’ . .. -E-ATJO>T 05— DAV L RiER i ; - ;
Applications = _ " 7 T e - CCTVEZ#U>% - NVR/DVR=S5—-U >
\jj‘:' FEVAMDAS/T=LETAT=IY g pTO— kv b - 1N RILFF TR S
3 www.quopin.com
Y i Confidential

Verry®-Air (HEiR) Verry®-Wire (B#%)
"ULTRAED 'ULTRARD

Transmitter
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V. @AM (Device)

4) Cast-U: YoutubeBEF A+ v X5 —

5G JL—45—: E¥RBJ)—~— <3.5GHz / (28GHz-next)>

Device Image

A

/"I Features
Applications

&

[LTE-modem—{A B {K B IE MGG R B

Action Cami@EDTEINAILAAS(THEE L. L
TERY RO —0Z N ULIEU 7L A LG
- 723> HAASDIR—
(¥t

* YoutubeDEABERICHAS E#EHLCTLTE

Ry NI—=DOTUTILY A LYK - RTSP/
RTP/UDPIC LB YT ILEY A LAEE/BREImE
20216F5%5%

Real-time broadcast streaming

» Action camera streaming
» YouTube, Facebook, Africa, etc.

JUICELD 3. HDMI

[ 5G Router]

WAN: 5G NR(3.5GHz). 2T4R/LTE 1T4R
LAN: 1000 Base-T * 2/4 7/h— ~

Wi-Fi : 802.11ax 2T2R
R—LT—hDTA

XY RND—DORSA>20

56 ET A RY ND—DO A>2HF—D—F>
CM/DM/FOTA#4EE

202 1EF5%

S5GBfFRY hD—04'— T+ (5607
Y—EXF1US#EA. G-IOTAHR)

SOHO EZRRG'— I A
5GRU =LY NO—=T)L—5 —

I\ Confidential
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V. #mBEM(Device)

5) 5G MiFi (€/\1JLJL—%—) - 5G Modem, WiFi

5G MiFi (5G modem & WIiFi) - Portable

Device
Appearance

WiFi H7/Rh— b~

16 BD7T )\ AN TREIFICIEST

USB 4>, Wi-Fi. 1—HxRwv MEGOYR— K
WAN: 5G NR(3.5GHz). 4T4RZE/=(Z2T2R/LTE 1T2R
T/\AILFZ>FF : 4~6 (intena)

Wi-Fi : 802.11ax 2T2R (Wi-Fi 6)

CM/DM/FOTA/Web UI#LEE

I\ —EL (12/24B5EER) IMEPEIRIER:
LAN: 1000 Base-T * 1 ;R— b~ - AT> 3>

Major Features

£ 4 5GIN=VYFILFvU— T—5EEHS
: Usage 5G)L—5— (LIEH#A?)
; THPRG TOEFEME

-

J Confidential . quopin.com WF’F”



V. BN (Platform)

KASO: BIEEERSIREHWKSWI SY R I A —LAYV U 1—>3 DRSS
(FHD/4K)
TS5Y R IA—L+EFEBASTFOR

| 1: 1 {=& - Latency 110mse |
c A A
| (BB E%) | Monitor -
g |
Control MorEEs_a ﬁ R X )
data R
Controller Operator
— Video ([ _
D I };» Internet
‘ | @ :.___.! control SG/LTE &% Smart Phone
Monalisa = . pememm—— g/ - Browser, App
Camera Tx ” (Android, iOS) 1N
JOnline PC (TX:
L= R HMD - R X )
Control VR/AR
| 1: N =% (VI b1 7348 : 200msec) | B
v NEZS
| ( Web RTC) |
T = | Full HD | 4K UHD | H| 2
Latency 1:1 o ERAE50~80msec + 50~80msec
« N4 I F20~40msec . .
v b EFERRE B
1:N (SW Rx) « ERA:100~130msec + 150~160msec
s N{ IT> R:70~90msec
J Bandwidth 30/60fps + 2~10Mbps + 5~30Mbps 1MbpsE {7 TR BE

J Confidential www.quopin.com WP in



VI. #$H
TUSERHHDID. F0—) UL by THS5ZADBIBBEOMIREEY U1 —S 3>

> 2'0—)UL by I OS5 ADEBEEEDYSIRE

« B/ BRRBURX
» AX—hT70 NU—0F)\()LERHES, UR— YRR E, D1 VL ABETE
ARISIE DBGE IR (DB R% T DR (F R (Lo o TZICR SR,
- LFIE. AU —/\—D I 7 —FF0F v TEITSNT RS, IR OHH'D
ARERS 27 IMBET DRENHD

y:
N mErrzesms
NAST > DEEIET T+ —)LRDEL LEEREIFS

e = U )IVAF A LDORRIEBEHRIRITIE

A WiFizrw D —2(CHBiEHR SN TULET,
v NDJ—OBEE=E5HTH100msec (EkAT1,500msec)
T/ \AJ)UHEALTE/SGRREHTIEBEDFHIPE/R < RIEBHEIXZITD

WWW.quopin.com WPF
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VI. 3$N1

Full HD video transmission (Video over IP) product comparison

D' .. T******* A***
vision (Canada) (Taiwan)
[
CODEC ] H.264 : H.264 M-JPEG
. | VBR 5~20 Mbps ;
Bitrate l 20~90 Mbps ~90 Mbps
' CBR 2~5Mbps , > :
i |
ELatenIo:):y i 50~80msec 1 500msec~ 80msec~
(Enc + Dec) I
i |
C Power i About 2 Watt 1 Over 20 Watt 6.3~6.6 Watt
onsumption I
1
Network USB | 0 | 0 0
Price : About 30% save : Very high High
[
LAN L Ethernet, WiFi 1 Ethernet Ethernet
WAN [ Internet/5G/LTE ' - -
. . I
Apr::t?ﬁ; on : R0b|2:[|1 zgoi?]zuzfr/yﬁa I VDI (virtual desktop) Smart Factory

. 3 Www.quopin.com WPFH
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VII. BETH5GH—EXR &k References (with LGU+)
. 2019 5LGU+(SEE]) TR L I=5GH — E R DSIEEER
« 9DDY—EXADEE(CIEHRENELE (2019-2020)
. 5GH—ERIF2021ENSBEIE : SaNIKFUNU—ORY M—ERRE

Verification Test expected in 2021

T VI /&}\
i | \

Verification Field Tests for 5G Service

Service Robot for

. FUYNE (14E)
Food Delivery

Industrial %
. Drone HHY, 94, Aol
BL&E‘;““-:;?\ v EEE W
¢ 5 | Tractor for =
S YUE—k 3> KO-

. Excavator for Construction
\ (Doosan & Volvo))

W e -
2 '
" il 2 sy
A

Real-time Application Markets : 5G Service - ULLC Video Transfer
Map & Remote Control

o
making > BEERS > TP0 & RO—> - B2 & Wk

> S - BRSIUEE » H—EZORY b+ - M. BREE. AY—k
Logistic Robot 77U hkU—

for > EBER - ERIRIFE SERER
Smart Factory N N
» 360VRIX&VR-HMDF'— LB —EX

> UFILIA LCCTV — B3/ %%
> ZHEESESS

=« Intelligent CCTV - —
> 3 Crane of Habor

l. Confidenl Www.quop2in3com Wpfn
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VII. BETO5GH—E X Bifiik References (with LGU+)

1. S AN ZEIEETEDRBERE & i=IRIEIE

o MUA>TS57, LGU+, JAE>
- 20189 E M LisiER /D7 - EES : 201811A28~30H
- 2019 RMIYDZ A INEFRMHODOERSR (4/8-4/14)

=  Volvo>anN)LEGEES (2020.7~2021.4)

5GEEEE DR MMDBIGIRIX L =REIRIF

J Confidential . quORin,com Wp in



S5GHES INILEEEER
(-1 >IJ537/VOLVO:2018~2019 2[E, VOLVO 2020 1[a])

SG Mobile Network
il
(I)

Mobile Network

A
m
0
~
=
Q
(=

=

5G

(VPN Center) Ethernet

: SG/LTE Software Rx
Stream Server =
- Multimedia Relay | . 5G/LTE
- Recording
/ Tx Sender Part \ / Rx Receiver Part \
< VPN Client
4— XNsystems -
POLI Tx ¢l Ethernet
HDMI 5G Router 5G Router
— Ethernet /W Switc Ethernet
Center/Right - . v

N/W Switch

Camera HDMI XNsystems
Rl o=

POLI Rx

v
Machine
G HDMI Ethemet \pN Client Controller HDMI| HDMI | HDMI[_HDMI|___HDMI
- Hydric ’ \ 3 Lselgt Center | Center ngh
Control ‘ j o Left Right Side
J System
¥ Bgck
¥ Monitors side
y . .
4 _ (Doosan/Volvo)Construction Heavy Machme/ K(Doosan/VoIvo)Remote Control Station D
‘ [Field] [Remote Control Center]
WWww.quopin.com * Pl
SE Pin
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VII. 8ETO5GH—E X Bifilik References (with LGU+)

2. BEEITHENEZEIFEER(2018. 12.17 / 2019. 3.11)

5G BIEEROEFRETESE
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No.71 Video/Audio over IP Network in the world

Quopin. Co. Ltd

Quopin B/D, 26, Saenari-ro,
Bundang-Gu, Seongnam, Kyungki-Do, 463-816, Korea
Tel : +82-70-8677-5544 Fax : +82-31-705-0702
E-mail : hanks@quopin.com http://www.quopin.com
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