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J HEE9th 96 290 of g
o}, IBM, =AH}, odlE FAH EFE

o 32

2~ SIG(Special Interest Group, http://www.
bluetooth.com)& ZAAsH oW, AF 97129
719 (Microsoft, Lucent, 3Com, Motorola) 2. &
A=A A7 FeL AT A¥H IF2
24917191 Aoz 4EA o

EFEE 7l AVHAN(H 7HA7IELE 5
g8), 42 2EAE(100mW)22 FojE,
PDA, FH& ZE& T34 22 FH&3A=
7+ ZHe WA (10m E+ 100m)Woll A 24Ghz
9] ISM (Industrial, Scientific, and Medicao) ¥l &=
FoFg S AMEEte] FA UELIE #A4
e Zlsolth o] W AEEHE £¥2 10mE
|+ 0dBm, 100894+ +20dBme & o]
bedt AESEI|E AMESTh EFFA ME
AAdAME 10 1 54, 10 n FAIGA S Ad
a3 Atk e AMWME FALSE F99 o
ol 253 WELAE FAsHA Hed oA
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121 1. Bluetooth Piconet Example

= 19 13 2o, 2. HEFF2, 54 LANY, HomeRF’
EREXRGAE W57149 dolgAds F LI ] v
712 "HeolHgdade] EAeA Hoh =4 A
g2 64Kbps®] 718t HAE A8t 377t oA FAdelE Fald AMSEE tEF
A @7 FRE ¢ glnh HF7]14 Add ol 7&E EFFXAE HFES IEEE802.11
A o #As #Ad 721Kbps, § HIE (Wireless LAN), & RF, DA 50] gloy &
57KbpsE Al&slH, tgdEA 432.6Kbps®] & 5 BEEAJ JlA ZES wy oty BERE
714 938 AFey g’ 25 A bt BAIA S S-St gl
EFF2A AL EHE HAYREE F T7HA AAARJ] F wolAL} Foixst wolAES]
& Adsa Atk 774 Hd¥EREE Standby ofo] met A7, g FAAFES 7 & Utk
Mode, Inquiry Mode, Page Mode, Active Mode, T3 O S8Rk stz ANAAFEI) v
Park Mode, Hold Mode, Sniff Mode®] T}, °o w=omoE 7Y HoA T Yt} ERE X
Ao FA MEYIE AL F deE & A AREEA Qe FIg gige] ISM WER
FE2 7lEd U AdrEd AVNE A A AAA ZTEOE AMESIT JoEE AE
2 FAME BFFL 71E9 4ol E & 9 o] Fujdide] AAAZE 2 F Adte FH=
= ZEEZ 2" g 74 3 i e ZHA I QT o]lE R T2 AAYHA S| vws}
3 et s SHAth o] Fo] BERFEA A of ERFAE B AHE /N e &
S35 4T F e vl HUoH g} o2 IAY FAuelH FaldA b FEE
= B2qrge g Bag Aol A FAd
ol FA7]&Ed Uig 7e4 Hie % 1
3}
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Bluetooth Protocol Stack

1. 2742 £MHI0lE SAlFete| vlm

EF5EA = RF |[EEE 802.11
T8 Fo A Ericsson, Intel, IBM, Nokia, | Microsoft, Intel, IBM, HP,|Harris, 3COM, Lucent, Symbol,
Thosiba Compact Aironet
HA SIG 1.1 SWAP 111 [EEE 80211 RevD10
7l& RF 24GHz, FHSS RF 24GHz, FHSS RF 24Ghz, FHSS, DSSS, irDA
Power 0 -20dBm {20dBm {20dBm
AEET 1 MS/s 08/16 MS/s 11MS/s
52A8  |10m, 100m 50/100m 30m
3% | Topology 8piconet, point-to-multi 128 CSMA 128 CSMA
Hot Authentication Encryption | optional Optional
F34= 59 | 79ch, 1600hop/sec 79ch, 50hop/sec 79ch, 2.5hop/sec
Protocol Link Manager, L2CAP Ethernet Ethernet
SA 3Ch, 65kbps/ch DECT, 6¢ch, 32Kbps ADPCM | None
CVSD, Log PCM
PP Mobile Phone, Mobile Home WLAN WLAN
° o Computer
3. B22 . mgeZ Ado AV m HCI S2E Qe o]~
6. 7) m [2CAP(Logical Link Control and

Adaptation Protocol)

SDP(Service Discovery Protocol)
RFCOMM(RS-232 £E A& o] A4)
TCS(Telephony Control Protocol)
OBEX(Object Exchange Protocol) 8
Ao g BERAS AME - ERopl 1)

ZREZ AL FA IHAE FEHAR
G AMAZ BREA SEeolst B
5 7L glem w3k Helol(Firmware) 3l
2 A ZEo]A = Link Manager, HCI(Host

Controller Interface) $©¢] Ut} o|ZAEL H|9]

2 Wl E (Baseband) AZEd ol 3t} oA 2 WEs AT ZEYE O AL o
BE Q AZQANN Agetz glew 1 ¢ AT
AL oy 9} 7k m GAP(Generic Access Profile)
B Ho]AMIE AXEo0] m SDAP(Service Discovery Application
® Link Manager Profile)
® Link Manager Protocol ®m TCS(TCS-Binary based Profile)
m HCI 52E #AEZg 22 m CTP(Cordless Telephony Profile)
m UART ClEH oA AZEY ] m [P(Intercom Profile)
m USB ¢lEF o] A AZEZ o] m SPP(Serial Port Profile)
Z WA R SAE EAE P ZREZ ®m DUN(Dial-up Networking Profile)
282 PCY PDASH Z& SQAA7E EA3 " FAX Profile
L o AXHE A2ZEYeIE 1 AL o} ® Headset Profile
ok 2o B LAN Access Profile
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HEEA 3 BES A= SE
® GOEP(Generic Object Exchange Profile) m I 37y #g
m File Transfer Profile - &9 °o]B(Slave) s A2z ©d T
m Object Push Profile - U2 E (mater) &} E#o]E 9] HE
B Synchronization Profile - ACL(Asynchronous Connectionless) and
vCard/vCal WAE
AT
OBEX AP
= SDP Server | TCS BIN RFCOMM
5
O
%)
r
%’D HCI - Host Controller Interface
HCI Transport/Drivers USB Serial PCMCIA
- —_— — —_— —_— —_— —_— _— —_— —_—— —_— _— —_— —_— — —_—— —_— —
HCI Transport/Drivers | USB | Serial |PC|\./|C|A| SSI |
Host Controller L@
Link Manager | | RTOS |
- -
I | Timer Driver | | IRQ Driver | | Flash Driver |
Baseband w/ Link Controller ASIC
Bluetooth RF Module
gl 2 TREZ Ao TN
3.1 Link Manager Protocol ? 7 SCO(Synchronous Connection Orient) 2|
a4
LMPE 2552 Sudols) 9oz ¢ 5 - AERE A
AT WolZ2ME =Y E AH At H n J3 #e
o gl AZE Yool LMPol= ¥ 34l - Supported features
&4 (Piconet managerment), 3 2] (Link - QoS
Configuration), ¢33} 7]% (Security Functions) - g Ao
o 714 A5ew FAHY Jem 7 AR w Es sl
7152 ol 9 - Authentication
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- Encryption(key management ¥3§}) HCI A st=go]z el ¢l H o] ~7}F UART
IR S EAR A E S S a8
32 SAE HEZED QE{H 0|2 (HC)P o
Packet type Information
HCle EF52 ZR2EZF 2" 714 7
gol Hezlem HOWl tE ol gEst 2F oo S il
Fol B@ ol gEdy & F A Aolvh Command Packet 0L
HCIS) We& 2952 2ae) gyps 24 e -
sk glom, & AEelM Fas Fas AA Event Packet 0x04
sl Aoty & & o HCIE st=dlo] <UH
so]~ ZFo] wel UART, USB, PCMCIAZ
Urold & glow, 7+ sEgo e olx HCIA HEole AAE 67H% wrelA
RO W HCIS| /44 F¥o] ok w L F 909 /19 W2 FAHNA gk o
Aok . Hol AL oo} e WHoln, 7t WHol
HCI= 34ES 3AE ZAEEH Alolo] o HE A Wee 29s F3 I3 6714
golsl 1 $dAHE Aty =9 dojgs  BEOl AFE ofde L

A9 52407 AREHOA L St & HCIE
o E o] (Command), °|HE(Event) 183 o]
H (Data) /54122 A Ue § don o
AL 19 33 2t

OCF OGF | F Total
(10bits) | (6bits) | Length (1byte)

0 P N
(1byte) (1byte)

Link Control Commands
Link Control Commands(OGF = 0x01)
Link Policy Commands(0x02)
Host Controller & Baseband Command
(0x03)
Information Parameters(0x04)

m Status Parameters(0x05)

HCI o[IE sh7le] 24 obelsh 2&]
JHEL 7 BHolol Wk & F AL 3

IZE> Commands
é Events
“ Data

Bluetooth Host

Host Driver & Application ‘

Host Controller Interface

— ~ 2
= o I - _ _ -
= ] Qeeld qleh AAS NS A9 B,
‘ Event Code [ParameterTotall Parameter 0 l """"" l Parameter N l
‘ Bluetooth Baseband & Link Controller ‘ HCI ACL Data #j7le] #A2 olefs} 7t}
‘ e ) T ‘ 12Bit®] connection Handle?} Packet Boundary,

Broadcast bit2 FAE A lom s A4

Bluetooth Module Q_ _,': 9;)]\"5 Eﬂ o] E]P/] 7‘:‘10]% 65K7§E:_°] ljr

T2 3 Heiel 71s

PB
(2bits)

BC
(2bits)

Connection
Handle(12bits)

Data Total Length Data
(2bytes) | eeseseses
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33 L2CAP ZE2EEZE A1g8 7l L2CAP A=z} L2CAP A

ZAtolo] HolHE Fuw: IJAPHE 2T

L2CAP(Logical Link Control and Adaptation o $E9 FHE FHHAA At HA Y F
Protocol) & ¢lEYl ZZEZ9 TCPd# °]o] ¢ 3> ofgf ok ek

7153 H)$slth o) AL HCI AlZYd =48}

- Codi Identifier Length
-—-17—— iﬂ;{q O] O:‘éa ]:]-—6]' A}]\T:I' LZCAP% (1lfy1:) (1byte) (2bytes) Data
HCI®] ACL do|HF o] £5te] A5 7ho
Code Mo
HolgHE F1dtoy LZCAPJ} L2CAP A}o]q
YolHE Zpme 2 o7 wa 449 dold 0x00 Reserved
TAES T %A 0x01 Command Reject
o > =
Z HelHE Fuws ¢ ]D]' L2CAPe| F2 0x02 Connection Request
7 ]%% olgj 9’]’ kdg=y 0x03 Connection Response
m TZEZ HEZYA 0x04 Configure Request
m SAR(Segmentation and Reassembly) 0x05 Configure Response
. . 0x06 Di tion R t
B QoS(Quality of Service) x ‘1sconnec'1on eques
o 0x07 Disconnection Response
= Group e 0x08 Echo Request
L2CAPe] A }\]'%‘ He A FRe 0x09 Echo Response
Connection Oriented Channel Packet} 0x0A Information Request
Connectionless Packet® @ & 4 Jom z7tzh 0x0B Information Response
o] FAZ otef st 2ok Signalling Packet
Length Channel ID Information
(2bytes) (2bytes) (payload)
3.4 SDP(Service Discovery Protocol)” ®”
Channel ID MY
s L SDPE BF%2 utel 27} AF ek Auls
X ignalling Channel = 3o o= o1 = -
= < 7 3} X Ho A
0x0002 Connectionless Reception Channel = A3 SHEI] A% ZEEZeIn SDPE
0x0003 - 0x003F o oF A et FEOlAER YrojxH, PSM IE&
0x0040 - OxFFFF Dynamically allocated 0x0001% e 3 Fstty, SDP Zeto]AE A A
Z0o 7o grHaLLe AR o
Connection-Oriented Channel Packet HEo R S L2CAP 3 | ElelH
Fatol SDPellA] AHEEl= FHZlE o] HujAl

A, o] sjFE L2CAPS 9% AT Ue

Length Ch: | ID PSM Information -
(@bytes) (21;2:5) (2bytes) (payloald) SDP= @%Q‘Hﬂ T} SDP A& Agd Ho
o) y¥rr HE 43 & Agd $83s HE4FA @
Protocol/Service Multiplexer(PSM H
P = L= AR e R R =
0x0001 SDP
0x0003 RFCOMM PDU ID Transaction ID |Parameter Length Parameters
0x0005 TCS (1byte) (2bytes) (2bytes) (payload)
ok
{0x1000 o 9} Code Moy
0x1000 - OxFFFF Dynamically Assigned
0x01 SDP Error Response
Connectionless Packet 0x02 SDP Service Search Request
0x03 SDP Service Search Response
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Code =P
0x04 SDP Service Attribute Request
0x05 SDP Service Attribute Response

0x06 SDP Service Search Attribute Request

0x07 SDP Service Search Attribute Response

SDP Packet

ot 5% £kl el et S
Aol tlFolty, AMu|zo] g FEFLE SDP
__ServiceSearchRequest $FFZ Q31 A] =,
&Ael ulst AE2> SDP_ ServiceAttribute
Reqeuest, SDP__ ServiceSearch AttributeRequest
SR 8FeA "o 9 77 SDP_
ServiceSearchResponse, SDP__ Service Attirbute
Response, SDP__ ServiceSearch AttributeResponse

gz Sl ok
35 RFCOMM? ®”

RFCOMM< RS-232 Algld £EE o]
Mat7] 9gt ZREFo|t EF
0710 9l J& F4s WHFE 1ok
Attt thE ML Server Channeld] Dl H]
7k v g EAlst=A o] =t RFCOMM
= AlEY XEE olgd#olAste Type 13 &
A Algd 2ES tuto| A5 Ay dAZst
+ Type 1€ A F3tL UTh

RFCOMMS] Z# 9 e+ 7HAE F7E
o] At} A E Y& TS07.102 7,

m SAMB(Start Asynchronous Balanced
Mode)
UA (Unnumbered Acknowledgement)
DISC(Disconnect)
DM (Disconnected Mode)
UIH(Unnumbered
Header check)

RFCOMMY] 7]5%9 shbel HE &
T2 RFCOMMSE| UIH Z#H Y& o]&3te A

il
nt

[
2,
>

B orfr e

.%

wn

Information with

------------------------------------------------------------- ‘ Bluetooth Protocol Stack ‘

F3tA "t o] # A& &= DLCIE control N
991 Mg AT oeld BrEgy
de o5 2o

m PN - DLC z}ebvlg 274

m Test - 24 Link A=A

m Fcon/Feoff - B & A49 EFAAE A

o]
MSC - g AZoNA By e &
Aol & Alofgitt.

RPN - Remote Port Negotiation

RLS - Remote Line Status

NSC - Non Supported Command

Zol gle=d AL Unplug

Testg 7NF 38t EFFL 7)o o 334
HAE 9 7&e FARS =Est Hists
d B2 AZHE A syt I8y =
Well M e oA Z1s/hde] muE oy X9
o] BA &2 AAHow EFEXA AALS
371 98lA= MPlyy Unplug Teste} 722
ghe] o] ol Qlojok 3 A Atk Ed =

Hel AARAE gojof BEEX 7122 A

1. Bluetooth Homepage, http://www.

A76% | a™Yy R



bluetooth.com

. “Specification of the Bluetooth System,
Specification, Profiles”, Version 1.1, 2001

. 802.11 Architecture presentation(Ref:IEEE
P802.11-94/49B), IEEE Std 802.11-1997,
[EEE 802.11-1999, IEEE 802.11a-1999 and
IEEE 802.11b - 1999 march 1996.(all

available from http://grouper.ieee.org/

groups/802/11)

4. HomeRF Working Group, Home
Networking  Technologies, Comdex
November, 1999,

5. Infrared Data Association, “ IrDA

Specification”, (http://www.irda.org)
. RiKu Mettala, " Bluetooth Protocol
Architecture”, A bluetooth SIG White
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October, 1998.
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