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Implementations of Wireless DVR System on Koinonia Technology
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ABSTRACT

In this paper, we first introduce a Koinonia technology. Then we present a wireless Digital Video Recorder (DVR)
system based on the Koinonia technology. In addition we implement the wireless DVR system, which is composed of
Wireless DVR-Slave (WDVR-S), Wireless DVR-Access Point (WDVR-AP), and Wireless DVR-Emergence Management
System (WDVR-EMS). Also we present the acquired Korea Communication Commission (KCC) mark for the last
products. The developed system will give a hint that the Koinonia technology can be adopted in wireless DVR systems

to handle safety and security issues.
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Ask= 741 DVR Al&8]E A9k gk, B8k e
7 DVR A|&51€] 718 24¢1 74 DVR ©E4X|
(WDVR-S: Wireless DVR-Slave), % DVR HE] A
9 ] 2] % X|(WDVR-AP: Wireless DVR-Access Point),
283 £ DVR #E] AZEg o] (WDVR-EMS:
Wireless DVR-Emergence Management System)ol| T
g A e} el diate] S35 A3E A
=TS v ol AR ok WA 27go)A
= 71912 AH-E Koinonia 71&S &7 gt} 7]
E2MeE EF71E3 689 SoC (System on Chip)
A (KWPANI1200a: Koinonia Wireless Personal
Area Network 1200a)2 X 3slt}. 339l 4:= Koinonia
Z o] &3 ¥4 DVR A28 (WDVR-S, WDVR-AP,
WDVR-EMS)S F&3it}. 43o e AsAd 2445
AAs piRE e 2 oM = ARS Pett

2. Koinonia 7|=

£ Aol|A4= ISO/IEC (International Organization for
Standardization and International Electrotechnical
Commission) 24771 22 |8} ¥ Koinonia 7]&
gl 27 EF EFS olgd AW
KWPAN 1200a MAC (Media Access Control Layer)/
PHY (PHYsical Layer) SoC A& A 3hH8g].

2.1. Koinonia 7|&

Binary CDMA 7]&2 7]& CDMA Al 25l 9] ZE]
o] Y= AT u £ A5 F1go] He i
2 Ueh A Elo] Al&"e] 27 ER-S|A| AL 7HA 0]
A= @S s3] 93] HEl#Ee] AS5E ¢
s E At ojzlglsle] AEshe 71&elt) [7].
AR EZA LY A= Binary CDMA 714S 7|8kS
2 3= SoCE 83} 8315 25 (KWPANI1200a)
31912 KoinoniaZ ™™ 3t} KWPAN1200a SoC
AAE o] &3 B AL Fig. 13} 72o] Alzd] 2
Ao wE} AMg7FES Ald et tjdZo] gzl
v A|2=dl F2o] 22MHz 35 A'd Y Z 8MHz
o] 3 AP 107171 H ™ A|AF] F¥ o] 44MHz 7
< s4d thelZ 16MHze) L A= 707 Bk [3].

2.2. KWPAN1200a MAC/PHY SoC & Al

KWPANI200a SoC Al Fig 29 7o ARM/
AMBA(Advanced RISC Machine/Advanced Microcontroller
Bus Architecture) 7|WFS. 2 24 |1 91, ARM/AMBA
ZYEL SoC T BESS AT 25 ALY v

WA t] 2~Zgo] 7148k A] A124 A1E, 2013
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Fig. 1. Channel frequency of koinonia.
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Fig. 2. KWPAN1200a SoC block diagram.
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Table 1. KWPAN1200a transmission rates

Mode RATE CACB 30| 5 dlolE& A4ta LSS to]E& (Mbps)
RATE 1 1 (5.5M/16) x 1 QPSK 0.34375
RATE 2 3 (5.5M/16) x 3 QPSK 1.03125
RATE 3 9 (5.5M/16) x 9 QPSK 3.09375
Al=EE Y RATE 4 9 (5.5M/16) x 18 QPSK 6.1875
22 MHz
RPSY RATE 5 X 5.5M x 2 DQPSK 11
RATE 6 X 5.5M x 3 16QAM 16.5
RATE 7 X 5.5M x 4 32QAM 2
RATE 8 X 5.5M x 5 64QAM 27.5
MACS] o) (541, 41, IDLE, ¥ 2725, 3877
ol ), Ao EolW e Roke #7Za 5718, |
dlol8 &/ 28] aL A7l A ARS-S= CSMA 'L'.';'!' i
T2EF AT Fo| old EFHT 1Y ALRE HAi
siel7] Sisle] IDLE RES Agsi) xsie A9 ]
sk, A e
PHY 258 $A150} SR TR, S5 |
= ZEIEH Iy, Hol2E Ak Zdd AYE 120

B3} FEA 34, Ho|2E A=A, glolE Ags}
B, 283 CACB (Constant Amplitude Coded
Biorthogonal) #%.3}7] % QPSK (Quadrature Phase
Shift Keying) H1%7] 508 FA ¥}t CACB F353}
g k2o meba dlo]E &2 ofef Table 13} 7+
o] YJERAIT) Table 12 A28 288 22MHz 2 7}
S e 7 RATE ¥ A$ £25 vehdo
RATEIH-E RATE4E= CACB W& AREslo] 253}
£ g ¥ QPSK Wx3te] $4lghth. RATESH-El &=
CACB WS AM831A] o, dE&EE Fol7] 9
a4} 2wk DQPSK (Differential PSK) M2 2 QAM-
TCM (Quadrature Amplitude Modulation-Trellis Coded
Modulation)g ©]-83}e] ¥MZ 3t} $=41%-= DC (Direct
Current) Al A A7), A5 ©]5 Alo], T3 AL A
A7, V& FA AA7], ol 571, ZellE A
, CACB 53.3}7], 44 % 53}7], Viterbi 151
soz FAdnh
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Fig. 4= T34 1925 §MHz 7Y 8 ol A
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A she] S A dol= shke] B4 EHAE
P 5 AL o] T FA UEHIE FFleltaL
st o e FENS THE7] 913k PNID
(PicoNet [Dentification)& -43t™ o] 3t gt &
T HE e

7Y YF= vk Master)$} £ 0] (Slave)
7t EA5 mliEE S0l Bet 5715 BE7] Sl3
] H]2 (Beacon) X1 5.& 71307 21514 F 3
T SN A 7 ST SElo]| B ulaEHA B
W& HZ Aol we} viEl e} f7]3 o2 F2etd
A HolHE MZ $4418 3 FFZY YlolA &
FNE EAT F Yot ol wpE e} SYolBe &
A= el met $HEF il 9 e Sl
o] 7kssh &dlo|B 7] BAlE 7hsslth. P &
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3.2. WDVR-S

Fig. 5¢] Koinonia 7%t 4 DVR ©&dx =
WDVR-SE A9 B SAEZZAA] HE, Koinonia
RE HER FAED AJdR=EE 12Ve] DC A4S
A ol TR o] AYS FHFIIL o Qe
g vlt] e QAEFH o] 25 AFETh $2E 24 B
= DVR 7MZ2RE FAHolHE JHiar, o
o] A5 F3l S CIEE Yol H264 &S
ettt 2|3 7 et o] Ag edgx]e] A
A 715 Aot IR =83t} Koinonia &
E HEE SAE ZZ2AM A A2E HE|H o] b
OJHE FAFIORE $44I5MH, EAE Z2AAME

WA t] 2~Zgo] 7148k A] A124 A1E, 2013

Fig. 6. WDVR-S mounting.
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3.3. WDVR-AP

Fig. 691= WDVR-AP2] A7 Abxlo] Yeh 9lo
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ol YA o Y olHE Bl Bad Ads F
£33, 418 HIT] Q. 415 E TCP/IP (Transmission
Control Protocol/Internet Protocol) X2 E S AlE-3}
o] fFAoleul o2 WDVR-AP Al 2H 3} AFEA
o] o 7B L2 EZL HTTP (Hyper-Text
Transfer Protocol)& AME-$t}. Z12]32 WDVR-APl=
FAE YT E WRHOR H264E 553513
F oA FAH DVRe|Y LCD (Liquid Crystal
Display)s 27422 A5 7 J=F AA A
o] 71%%2 WDVR-APIA % HEu|t]o] Ho|E & T
2ZE 0] 7FeES AFEHIS-E vl gt

3.4. WDVR-EMS

WDVR-APS} 955 E AL A8 2T EYo]Q
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TVFEEE AAE B AZEY oo o]E xS A}
Zlo] Fig. 79 WY it} oln) WDVR-APE o
71 ¢] WDVR-S7} Koinonia ¥4 A$7)4S 3 T
Aoz H& Ho] la, 7+ WDVR-S= I MAC F
A28} AF IP T4, IF9 XE FAE JHACF gt
WDVR-AP$} WDVR-S2 TCP/IP T2 EZS o] &3}
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d2]¥ PC (Personal Computer) 7+oll= HTTP Z2 &



Koinonia 714k 41 DVR Al2=g] 9] 18 13

Fig. 7. WDVR-EMS demonstration.
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2 o= WDVR-SB WDVR-AP?| 74 352
ABe B BAGES At WA AR AEE
QPSK A=} &) nitgy vy & LAYAA RF
(Radio Frequency) & ¢] el & H75kaL, RF
A ABAES FASAT. FA Gl B 45
RSSI (Received Signal Strength Indication), SNR
(Signal to Noise Ratio), PER (Packet Error Rate)2 7|
To 2 wekeit), ek SPAH IRl AFTHS T
3l AAIstsiT.

Table 2¢= WDVR-S£} WDVR-AP % RF 95
AE A7E BojFa Qi AdE el i vk
S A5 HAFIL Q= WA RATE2e] thalA =
ZoF2] RSSI -96dBmel|A] # 4~ SNRo] 5dB =4 =91
on PERZ °oF 1%3 =9 oS UYepth BF
&3t 5218 8= oF 10% ol5ke] PERo] Z 2.3t

Table 3. WDVR-S environmental test results

Table 2. RF Interconnection test results between WDVR-
S and WDVR-AP

RATE | RSSI(dBm) | SNR (dB) | PER(%)

2 —92~-94 8 0

2 —93~94 6 0

2 —96~-95 5~6 (10/1004)

3 92 10 0

3 —94 9 0

3 -93 8 (10/1004)

4 -81 20 0

4 -91 12 0

4 -93 1 8/1004

5 -86 17 0

5 -88 15 0

5 -89 14 30/753

6 -82 18 0

6 -82 17 0

6 -86 16 (5/1004)
o & 74 DVR AI&HL o] 7|8 T3] EEE
& 4 )tk RATE29 A= SNR¢| 6dBE doiA™
PER©] 0°] ©t}. W&} RATE2E ¢ =& A5 S
Uepdta 4288 AL F AUtk RATE3CIA S A
H|5=3) 8 4Jo] 7}58lth. RATE29) Hla) <F 3dB A=

Golgl A5 Helt o] o|2FH o BT e Ao
t}. RATE4Y 73 9-ol &= RATE2L} RATE39] H]& T
=2 RSSIY SNRe| H Q3hH 0|2+ HAS RATES
1} RATE6Y ¢t A8lidS & + Aok 2 23
oslA FHE A DVR A28 RATE6IA] RSSI
-82 dBm% BAETHH 10%0]38He] PERS 95 = 2

A @z a4
N S ENE FE 50~90%, 212 25~50, 647} 33]
7o v A FE 90%, 25 36, 4847 fX
e B2 A)H L& 25, 18N7HFA
d 274 AF L5 _25-85, 177} 723]

=3 L% 30, 24X 7HE3]

7] A HS 4KV, 371 8KV

A (AEAd)

10/700uS + —-4KV + 1.5KV

AA (@E9%)

1.2/50 uS, (8/20) 0.5 KV
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