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A Y TA 91)Q A4o] /P53l Retaw-19)|
tjate] 27HgHt, Retaw-17]1€-2 2,4GHz th Gellx]
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II, Retaw-1 7]&

21714

Retaw-1 712 2.4GHz tf<¢] ISM Band& A}
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Retaw-1 A T 272 2M B 7)& - 1433

38 A Bluetooth®}= &l Partial Band Fre-
quency Hopping® Binary CDMA®Y| 2J3} Direct
Sequenced] £ HF WAE AMGEITE

ISM Band fofol| whet Fab mokg shATh
Bluetooth®} THE A& HE tfjdofA] @ Toks
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AN AEE a7 2t Age] EA A U
ofe] [E<] BpollAe} Zo) ARQE AN F §le
. ™ Forward Error Correction®]u} Diversity 2 3-8
Bhojof ght} =3t Spread Spectrum 71\H-E &4-3}
o] Processing Gaindl| 2J&ke] H|E ofjgjo] thx&
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MODEM& #8317| 2 g},
7]& CDMA A|25l& o3 79] NS E FA
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7] YJ8iME RF BEol| 2xAo] Hold Ad 5
7(Linear Amplifier) & AFgafopt 31, BYsh=
HA NN = HE] dAata} He] Correlationd Hdhe
B33 A& Aok gt
o] B3} Binary CDMA ¥4 HE] #pdll A5
£ Binary 3302 u}Ho] URkAQl TDMAS- RF
2B o]l 8siA HE] Al'd CDMA A5 & AT &
JA gk, FAGME HE HE d4F df2l
Binary igto 2 s NS E B2 5 A H
o] &7l AlzEle] F2E 710 TstA vt
E 3
Binary CDMAY $°41 238 4% IE o= we
st Wy ot 371] clippinge AH&3te
PW{(Pulse Width)[1), MP(Multi-Phase)[2],
CS(Code Select)[3) %247} codingS AMESH CA
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HC(Hierarchical Coded)[5] ¥4] 50 & o]
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Ak,

Binary CDMA 212 TDMA RF 25-€ Itl2
ol-§38te] CDMA A58 AFE 7 Joeug AM8s}
= RF 2w} 29Al R TR Fito) 2705
3130k 18 Aok 7] TR sle] 2483 Hof Sl
Bluetooth-& RF BES A&t ot 2t oA
= Ratedl Wi} T} RFE A9 & = g0}

Bluetooth -& RF &g o]-§3H= 19| Retaw-1
71&e 24 # sido] ¢8 &o] 2E Bluetooth ¥
gk 93] 9 45 vEia gleH
53] 20)Q Rofo} o] $ate] Fd whol4,

297 52 AF Ido] 7 Folck,

222 Binary CDMA2| £%

o SME ATl 70| JHsEt 2HEQIRF RE AR

Binary CDMA 7]4 Hx 2] CDMA 803 7%
B AFAo] 22 RF ZES AREE TR glo] 71&
ol 7%=l 9= TDMA § RF BES AHS5IEE
RE& 777 A3 7HA o] At

o TDMA 4H|TE CDMA B4 35 x|l

Binary CDMA A&+ A4318 0] TDMA A135.¢]
455193 UKD A58 97wt
TDMA 402 Agste] A& es wd 7901,
CDMA W0 B43te] THol 4 52 T
2= oh;].

o gofst %74011)\1 7)£9| DS/CDMARLE 45 & %
Binary CDMA 71&-2 7122} CDMA HH2je] 4
S YehBE AEAd SA4o] 2ol E"F o
£DS/CDMA &} 5 5 e v A8 5
L7125 A3 A3IHE 7129 DS/CDMAS)

H]3) w9 93k A5-& Vrehdtt,
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o ZH=ITDMA 71% W AIAH RIEE

Binary CDMA A3.¢] A498 o] TDMA W23}
FUSIEZ o|n] TDMA B2 3l 7it=o] )=
71EEE Ae INZ AR & YoM TDMA 41E
AE-E A3l TE T 949 Al2H, vhel AR o]
B A5 5 9128} 22 20\ Binary CDMA
A% A4-8-0 2 ARSI Aol 7Fs it

o HEx 3|29 thEslE ASIC HIF 20|

Binary CDMA 3|29 ¥ % 727} @3l
ASIC 37} §ol3te] thokat 3-8 Al=Ele] Yiid
Embedded FE]Z SoC (System on a Chip) 2}
o] 7Fs8itt.

2.3 Retaw-19] FQ A5 9 A

® FH or FH/DS Hybrid mode
- Partial Band Frequency Hopping: 100
hops/sec
- DS Processing Gain by Binary CDMA
® Media Access: TDMA/TDD
® Point-to-Point, Point-to-Multipoint, Broad-
casting
- Master - Slave, Slave - Slave’ s in a group
® Mutual Interference Avoidance in dense
operation
- Supports up to 16 orthogonal links
® Data transfer Rate
- up to 800Kbps ~ 3,2Mbps* in TDMA mode
- up to 270Kbps ~ 1Mbps* in CDMA mode
-up to 16 max data rate independent links
in a group
® Powerful Frame Synchronization Structure

- Dual Synchronization Threshold

M el M B Tl - 1435

® Hierarchical Security

- Group Code, Security Code
@ Fast Link Setup
® Communication Range
- class 2: 10m
- class 1: 100m
® Supports various types of RF
- Silicon Wave: 1502, 1701, 1721
- Nordic: nRF2401A
- Chipcon: CC2400 *
- Micro Linear: ML2724 *
® Portable Applications
® power controlled by blocks
® Frequency Range @ 2.4 ~ 2.48GHz (ISM
Band)
@ Modulation : GFSK
® Simultaneous Operating Channels: 16
(orthogonal hopping)
® Adaptive Orthogonal Frequency Hopping
® Spreading Code Length: 64 chip
® Group Code Length: 64bit seed
® Preamble: 128 chip correlation
( * Available 3Q 2006 )

2.4 Retaw-1 8 EA]

24,1 Network Topology
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227} o 1670e] 57} D Wl Fu ok 2
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(32! 2) Network Topology

Random
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Orthogonal(Retaw~1)
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Throughput

Throughput
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Sub-Network Cyde Zero (160 msec)

(11 ? O O O O O O 6
N Lt 1 1 l I A |
rRFLICF} | racr ] | MACF/RFDCF ]

Sub-Network Cyde One (160 msec)

I 1 R £ O OO ¢ £
I Lt b & T 1
‘ ]
[ Rruce | [ "RacF } { MACF/RFDCF |
| R 1 wmcr T}

(12! 4) Network Cycle X

3% 3 AAE dde] Tt S71gel wet ds
2o BB Slo) 24e] H9E gAe) AstE
7L HolH e 9t A Z2EFo o)
Throughpute] A8} 7} 27 €}, ¥HA Retaw-
19} 739+ 1670 37t A Eua 8 4 b
o) dAstA| g r 2 $29] A8t Throughput
o) 227 AleAl ok, (293 3)

2 4 3 Network Cycle & Payload Frame Usage

g5k e AE S WA $ 93]
Retaw-1& TR} 2-& Network Cycle 7+-2& 7}
A)at Qle}, Retaw-12] Network Cycle 160Msec
9] Sub-Network Cycle 27§7} B2 0 2 (A5

B, Z} Sub-Network Cycle2 uj 167§¢] 10msec
cycle2 TAEH 3 7]9] cycle& 1msec?] control
frame3} 9msec?)] payload frame & 2 V¥ A Fck.
o] 9msec®] payload frameS ARE-A}e] Hejo) o]
& oAl AT o2 85| AHS-Ert. control
frame2 network®] 718 FX5l1L & AAE ¢
g HAIA A QL Fei

(2% 6)llA= 2} payload frameo] tf2A] &3¢t
=] 247} o Sl Offset 2 7FA L FA)¢l &
network ¢t AMZ2oA| M-S do7|A] gon
FFAE o] F = F2E eI 7 Offser 3}
o] FaE ofnlale 3lo] ofyEl A F
hopping set& 2jn|git},

L Cycle Structure(10msec) .
Control Payload Frame(s)

Frame

imsec | 9msec "

(712! 5) Cycle 7=
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1438 - Retaw-1 M M2 Iog| SM.

s AL LI

Master i e I A . A f—l

FT7- T T - B
Slave 1 | 1L
sae2 401 M A0 aiRial
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(212! 6) Payload Frame Usage

24.4 o} cif| ot 3l A7)0 128 bitel Ze|BEo] 2| ¢
3 dlo]El& Binary CDMA EE& AX  FAzA & 5 g ol o] vi¢- 52 F°F 4
CDMA ¥ ZH binary 2137} 5 &J7]4] 16 bit2) oF thFo] vl o] it} (18 7 H=)
security code®} 64 bite] group code 7} F& X},

64 chip &4t
) 2734 89
Convolutional HC/CDMA
CRC ™ “Encoder | | Modulator @ D-»
Security
16 bits seed L7 Code
: _ | Generator \ 69 7 bits seed

Scan Cade
Generalor

Clock
Divider

64 bits seed

Vitarbi | | HC/COMA
Decoder Demodulalor

(37 7) Chety 2ok 7=

- 76 -



Refaw=1. % ™2} I72| 24 B4 718 - 1439

dBm ANT:TX=H,RX=V, STABLE WITHIN 7M

{33 8) 2.4GHz Ch™o) wjo| B4

245 CIO|HA|E| =

2.4GHz o4 i delrl= Bgo] 15em olah7} =
o] 1 FA || o3t viAlmt 2 JE|g| 2 ExjEtA| =
o, HE] 2o o3 Azt e Holy Hido]
WAste] AR o S8 Wal It (of
(2" 8 AR 1 $52718 ZAAZ A9l 20dB
ohel Al Hsh

o)t sfoldel o3 ko) 2E FH3Y) $8) o
o|WAE] 7PHE ARGSlol Bl FalE, AR tho)
WAE 78S fste] 2 999 B3 =37
A 571715 B83HA Hrt. 128bit 57] HES 171
= Hu) 571 74K] AR&31 Threshold & %7]9
= =7 3k A & Ale] e UX|EHA = &
2 Threshold& o]-§3}] ¥EAE SE& g3l
TZE 7FAAL Qi (28 9 #=)

ARQ ZEEZS AMSE & gl AR 184
Heju)ejo] dlojge] oF gl A4S Y5t s
3} o) tholHAE] 722 Aste] AFAL ol
T gek v Zeole QI Zaldds Hew o

| tock e | preamb | Contal | Wessage [er]

DEaOD

2 F9E VA HaA Fuke 2ok 3k gl
o (28 10 X

2.4 6 Frequency Usage
2,4GHz ISM ¥i=¢] 80MHz t)¥llA] Passive
Sounding EE+= Sleep Sounding?| A E 167]2]

=1

FuE 7)) A€8td Hopping Frequency
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1440 - Retaw-1 X T2 2742] 24 B4l 7]

Fi F2 F3

Frame 1 Frame 2 Frame 3 E
Datayamet Dataygmes Dalayames

- Check Sun - Check Sun - Check Sun

- RSSi Value - RSSi Value - RSSi Value

l il
\ 4
Qut Data

{Selection Or Majority Coting}

(32! 10) Time/Frequency Diversity =

Table (HFT)o} AA3te] BAlL 02 A3} @ Network Cycle Control

Passive Sounding W}AE A2 807) —’Fﬁ}fﬁfﬂ] ® Synchronization Management

sl 2} a2 RSSI Value A8 713 whe ® Hopping Sequence Control

S Aesl= HA o]l Sleep Sounding& ﬂ}_/‘:E{Q} ® Modem Control Interface

Z£dolB Zh|| B3l7} gl A17H SlaveZ} Known ® RF Control Interface

Pattern& Message 52 2ojr $=215)12 Master ® Modem Data Tx/Rx

7} Error bit £ F114 A& Bokshs AAolo) ® Lower service for Collision Avoidance

o] 2 Meld Ful4 NEE 53l ol Active

Soundingdl] &l3te] F2 o] BAHM FHo] e F 7o g she ARARE AR S-8F
a5 e Ao g thAldrt. Active SoundingS oF Qo] gk3=o] Upper LayerZ 2HA5HA Het,
53} ¥ Payload Frame®] F31 JEIE &4shs ol TR 3810k £80] 7Fssles 8] 9]
210 Z Preamble Pattern®} Error bit & #A¢ grolct,

Eisd

2522 EF
Upper Layer

Retaw-19|AE 718t 720 TR EF AdS
AF3sth, RFSY 29SS Ajojsl= RCI (Retaw

Control Interface)} 71 $Jol] AAEA} AFAlQ] 2-8- R
o} g o) B0} ZAe Upper Layer 744 Modem
t}. RCIA AT HE 7152 o3t 2ot 5, -
® Frequency Control RF
® Frame Control
® Cycle Control g 1) Z=Ea X
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2.6 Retaw-1 Baseband Modem Chip
Retaw 1-04

26,1 Retaw 1-04 B3 & =

Retaw-19] 29 & WAL AF3te dA
Retaw 1-04 o) FFHH 1 72+ (18 12)% 2
t}. ARM7TDMI CPUE 7]¥t2 2 3}¢] AMBA BUS
Aol Binary CDMA &I 3-E £33 AR Eo| 9E
=] QlE Fxolth 9% RF UEHo]ARE T3}
o} siliconwaveAl & Nordic AFe] 2.4GHz Trans-
ceiver7} A& HAL, 9 2r]Q T SIEHjo] Ay
£ B3t 1Z Ao or]¢ Fdo]| H&H ol
He 2 pCM/ADPCM =4 27 2 MIXER7} Q)M
S 2709 &4 B4l AldE A et USBE HIE

RTC, WDT, TIMER

A

ARM 7 TDMI

SMC (Static |
Memory Controlier)

4
A

M EM TS 1441

L S

Retaw=1 X H&l Zxal 2

& 2% 1/07} A= v ) F-9) 48K SRAMT} 1Mbit
Flash ROM o] A F oA F7} 2|4 52| glo] A}

$8 59

262 Retaw 1-04 £3

FCC ISM Band TRl @& FH &-& FH/DS
Hybrid ¥4} A9

2.4G RF interface A9 (Silicon Wave 1721
/1701/1502, Nordic RF 2401)

ARM7TDMI Core & 48KByte SRAM, 128KByte
Flash W&} ,

Codec (PCM, ADPCM) 27}, Voice Mixer
External Audio Codec I/F A3 (Left Justified,

TI Continuous format A1)

4BKB 1™
FLASH ROM

SRAM

BREY «—-lADPCM]H F:f % CRC

[Fanvolitional] | RG/COMA

Encoder r—' Modulator

. ) L
Butter Sacurity .
@ N COde‘
g Clock
im\'ga\ion t:) Divider oPL Group / Sean Cots
ADPCM |«—> Buffer y Code Ganeralor
PCM f Generator
[—
RX : J
Vitarbi HC/COMA Conelat
UAﬁgé ea Buffer CRC Decoder | |Demoduiaior (128 bi)
P >
GPIO 2 set. — {}
; trof
Register @ Control Unit
Audio Codec I/F- [«

(32 12) Retaw 1-04 2 & 2%
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1442 - Retaw~1 X T2 27z 24

USB 1.1, UART(2ea.), SPI, GPIO(24 pin)

SMC (Static Memory Controller) : 8 Mbit Block
X 4 ea,

RTC, Timer, Watchdog Timer A9,

Frame 92 57 ; Lock, Preamble, Frame
Type, Message, EOF

8 B Tx(F, £9), Re(Fakr, A7
%), Idle, Scan(F3k, A7

JTAG I/F& E38 Multi-ICE Debugging $7
A4l

Spreading Code : 64 chips
Preamble Code : 128(27)bits
Group Code : 64bits Seed 2 U4
7

Security : 2% Group code + 2! Protectioncode
H|E %7] 23 : DPLL(1/8 Chip Resolution)

A Group

20032Q

10x10 &4 LOFF

Dégtd Wre!&es Mtcroptw el 43 3
Key Phone &

- «m.__._......«.d

10x10 144 FRGA

Frame &7 : 128bits Correlator (Threshold
7Hd)

ECC : Convolutional Encoder & Viterbi
Decoder (rate = 1/2, K = 7)

CRC:CCITT 16 bit : X6 + X2+ X3 + 1

Package : 144 pins FBGA Type (10 x 10 mm)

2.6.3 milestone

A Retaw-1 &FX-& Binary CODMA 28 3|2
gk ASIC3R3E THAlo|A] RFE A|9]§t CPU, Codec,
e Ry 5 AA 32E ASICE3F Retaw 1-04
7R P Elo] BESHE Q78R @ End-to-end
Fol 5|3 Qick, RE o] Belsle] o] ob
Bluetoothel] ¥}3] 7FAU7} & A& s)23k7] 9
3 RF dieg 3 3ol WAsh= SIP Felo] s 3
20063 3AHE7 1o FEE A0

o] Retaw 1-05 HL
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o} o] AL ARARE HS £017] 98 0.13um
AL AESn A F2E wen T Aol
Retaw1-053)-& AR5t A2t = 5L 8 x Smm
2712 F=E Foll A= Joyfon 53} 22 &

9 HE A R 5384l §9E 71719 A

S50 ARg-E Aol

11, -3-8-2oF

3.1 978 A% FAH 73 Aol T

o 27 == #o

- g T vtelg, FAIHE S

- A3E ol E TA|ex el & HojEg T4
257

- WAL 7L QM £2 4 Qs B MP3 &
Al

- SOHO & 74 7|& #s} 2|28

-t A FEgle A5

3.2 ToFst Au| 27t @ F5E Home
Network #o}

- Home Security #-0F9] T4 A9} 749 7hA|
FHeet A4

- Health Care ¥-oFo] 33l AW A4

-7 dErdol A9 B4 voIp, F4
Webpad &

- QAR A7), 7k, e AR 94 AR
3.3. BAIES 7o) 87 == 2ok

AR R 7 2A AHEA T 2ok

1 8 M2t 2oz 2M B4 7le - 1443

3.4 WE S ALE s F) Buly] Bot

- 74 Asghr), F4 71F, 54 VoIp s

- vjolB AR, FA TG Aled, TR,
T 71=2A7 5

-21] A, Y o3, BRI ALSHE
H3F Group Phone

- Joyfon 5 ¥-A et]Q A%

v.4ag

A 71 B3 o Vs FA0R whA o
2 G o)) HFA Age] 22 S 2R
I §)E= Retaw-1 7]&& 2718HJL}. Binary CDMA
£ §-8%F Retaw-1 7|&& AR} B3 Ho| &
HEjr| o] HF S730A ) 16 A5 A do] FAl
M flo] T2 7FssteE sk, 111, 1N, 1
W T ket EEEXE AFd}L, 55
71 72 B Yol¥AlH T2 5§ AYsty
2.4GHz Hhelld A=ld 313 HAS 7hales 7
A 52 g AFsi

S e F4I FHE ALo] FAd a7
& 2o}, Toksk Mul~7} @ 5= Home Network
#oF, BAES 75| 87EE #of 2 ulHEE
AMEBlE Frof T 2ok Foll thFshAl 5-8-F o]
A 7 9lof mlEhe] Ubiquitous AIHE o & = A&
71e2 7| g, g T 19 7)eo)uz T
U 85 rhsdtal A BAIE ko] 7t AA
7l&3= 28] shue] Killer Applicationo] A€

=2

bl
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1444 - Retaw-1 X 221 27{

T AA AN FE Y SRS GRE HA

e % gl AHE gk

(=gng

]

rok

[1]1 758, 24, 84, 1&4, PW/CDMA
9} DS/CDMA®] A% H] 1" | 11th JCCI 2001

[2]1¢Hd &, AAE, AT, FoE, L& olH
A4S 9% Multi-Phased MC-CDMA A|2H
o] Aot 2 A% B, =5 A8 =E A,
Vol 26, No.12, 2001

[31CS/CDMA W2 2 23g F8g A (53
29 M3 10-2001-00617383: 2001,10. 8)

(4] 734", 2971, 9434, F5&E, ‘CS-CDMA
Al2ElS §8 A JE Hss} A" JCa
2002 VI-A.2 20023 49

[51 3= 28 05 H& BA Al2E A AF A
3 AFH YA AE Fosh g 9 143
(EYHF ; 2003-0060652, 29 ; 20033 8
4 30%)

Qg
19790 MZCHS BAFEST S}
- 19934 D}=F Monmouth University EE MS
N 00 FCSD WREST S
1979 ~ 2001 BUDHITA AT/
£\ 201 ~ SR (RN ATA
' BAROH 1 BN B Aladl, BHY MA

Z2EF M, Binary COMA 24 AA

koo e
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