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Continua ECG (@i, RG7%E - X73-
PHD Bluetooth #2285k x73-PHD
ZigBee HE3A3%

Continua ECG Device Solutions: An x73-PHD
Bluetooth Adaptor and An x73-PHD ZigBee Adaptor

ZETUE

Yuan-Fa, Lee

MEES®ATEERRChERBZRE *BCC BMAKMRAEET R BERM - K> BAlX ECG B
MAGH BHAHMAFZ % o TF ECG MR EAFARER B ZARRME - A ANERH Z48 0 F %
BEFEE K o KT RITE —18 x73-PHD Bluetooth #3225 & — 18 x73-PHD ZigBee #3582 3%t L B &
EAMEBBRBMZARIEE  EREA ECG Moy £ RMA - 3 5 518 Bluetooth 1 B 55 #4 Bt &
ZigBee ﬁiﬁﬂﬂ MBS E AT S B IRAR X 11073 A o AFFRPATIRZ x73-PHD Bluetooth 34 25 & JE 7
MSP430F5419 i Stollmann B ¥ 4241 aa}:'l' B33t 5 x73-PHD ZigBee #3235 & JL5* Freescale ZigBee &b A

P 3% 3t o Wy % #R4% A ISO/IEEE 11073 %% B M AR ERAEAE & 1R F A K o A x73-PHD 3k B4 4 J
AR IR E# A ECG i X M 694§ 2 © x73-PHD #ik B R A ECG M AR FRAFA » 3 BB
(R ow Bk) A AR RS ISO/IEEE 11073 AL BB RZ A AKX - £ x73-PHD s%%@g%_z
Bluetooth HDP 2% ZigBee HCP 4 * ﬂ%iﬁb*ﬁﬂ@4bziijﬂ’“’¥b4§}k§‘ |ERFAREM - RIBEETRER &
A 2 78 Ak 3 Hui i% Bluetooth HDP 2%, ZigBee HCP 4~ » 1% 3% ECG & 2,0 Bk 4 32 2 A (A 2] &ﬁ Continua
R Z A IR A o

With the increase of aging population and the threat of cardiovascular disease, ECG monitoring system becomes
important healthcare equipment. However, current ECG monitoring systems are private communication systems.
There is a necessary need for intercommunication and exchange measurement data among the various ECG devices
and application hosting devices within a single system. The study proposes two designs: one is for the x73-PHD
Bluetooth adaptor and the other is for the x73-PHD ZigBee adaptor. Both x73-PHD adaptors act as agent of ECG
device. The x73-PHD adaptor collects the measured data and transmits them compliant with the international
standard 11073 data format via a Bluetooth Health Device Profile (HDP) or ZigBee Health Care Profile (HCP)
interface. The design for the x73-PHD Bluetooth adaptor proposed in this paper is based on the MSP430F5529 and

Stollmann chipsets as well as the x73-PHD ZigBee adaptor is based on the Freescale ZigBee chipset. Each of the
adaptors adopts the ISO/IEEE 11073 standards, which functions as a bridge between the application hosting device
and the ECG device. The x73-PHD adaptor converts vital sign data from the connecting ECG device, and then
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transmits these data (waveform or heart rate) to the application hosting device in compliance with ISO/IEEE 11073

personal health device data format and protocol standards via the Bluetooth HDP or ZigBee HCP interface. Based

on the testing results, users can transmit ECG waveform or heart rate data to any application host device certified by
Continua Health Alliance over the Bluetooth HDP or ZigBee HCP interface successfully.

_\-ﬁ‘-lljzl

AR E NS (bZBss » —HiHhE R
LM E R - DABRREEE A I R B fE 5
MR - B IRIBEEZ LA 101 FEE
AFRFER - DEREEEE 2 A1 o LIEER
BN ZIBZ AR - LEEEZERESR (5
AR E R U B R I R ) BRI AR B
it (AR S ~ fifF - BE) RBEERNZ

AR

HEIEHA —L ECG HFERM IS - IoRFE
FEAD PRI BB U-Health S24% - £
FHEE ZE(E R (il - M AR BR A IVEA R PC InEl
e BBREAEAD F—HITE ECG BE%7M - B
G AAMEREHENER N E - HREEAY
RHOERES ZGE - BRE A EFRERN LE
BT - Auteri F A $2HDL ZigBee B EM ECG
Eemiay - (HRHEAHENANEA LEME - 5 Epot
&%ﬁﬂ%ﬂ%ﬁiﬁﬁ%ﬁ FACK FIRERER ECG
A% fte I R BELAE R O P (R AR E R B o (o 3
FE R A R ECG 321f - SR EHIFT SN
A E B —(E R CEE I = - S5
E”*’éé%-fi‘iﬂﬁzfi@ SRR R I SR B A F R A
» R TR R R R
A ge R — (i B i A B A B R S
x73-PHD SRR ET - 5 Ryl 2 B 25 b B JE
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EE DL ZigBee Health Care Profile (HCP)!'? f&
#E - & Bluetooth HDP /T [H 8% ZigBee HCP 77
1H - FEFERR EHEFT x73-PHD #HAZE R 519 7E
L —{EfERREAS o BRIV EBEZ S - NERY
B e AR T DARIAER] 2 P R Ak 5 B b A
I BAE(E AL M A 15 [ A B AR -
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Ry T BRREE PR A M Z FEIAH AR E IR 2 P > AR
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1. ISO/IEEE 11073 Standards

ISO/IEEE 11073 personal health device (x73
PHD) fZ#E/EH Continua Health Alliance #H#%FTHE
- AR —(EH 250 BRZ A RIS E RS FTRRZ
BIRSAHAR Y DU T 33 2 SR AU M RO B AT
A8 (245 PAN-IF + Sensor LAN-IF + WAN-IF [,
K. HRN-IF) Fs HE - DI S8 AL R IRRE 2 42
REAAI 2R R 0 - R — AN R R e B e ]
HI7ZESR - HHEEREREH - flllfEZR 2 1EME
PR e - BEE N IGE - BT ER S B
K s B 4 8 N BERAE R AR AT AT S 2 5 I
DUR AR TR B - BEASE A REFRTTH R &
EHL o

HH] Continua £ ISO/IEEE 11073-20601 &
HEAE Ry fli AL (e R G B 8 e 1 58 A B JE 2 PR A
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Application Application
(Source) (Sink)
T T M s m——— = B eSS S e mm———— =
:Device Data Specializations; |§———n :Device Data Specializations]
IEEE 11073 Data Exchange IEEE 11073 Data Exchange
Protocol (Agent) Protocol (Manager)
MCAP SDP L e —— SDP MCAP
L2CAP L —_ L2CAP
1.
Source Slde Sink Slde VA Bluetooth HDP & kw2 i@ A 4245 18] -

T ERR RS~ DE B R i AAS ~ o sl #RE%
EARAS ~ (TENERIRER MEAAS - DUR FHEEFRRE S A
P o

ISO/IEEE 11073 R%HEHE(E 56 JE F (7] ke s i
(MBS /manager) FIEEZAS (i R (L
# Jagent) Z BV » W% E 78— {8 5 B 8
(LRI EAEE A LR R AR RE R N (T A E
A o JE LA E R A B E 2 H AN BB R MR YE
FHD B A= B3R - 8 A M A B ER s =2
ok o BITSAEEE AN RE S L B F R AR 8% i A B
aa b Z[EEAT AR » ARWTSEE# ] ISO/IEEE 11073-
10406 fZ#E 2 MRS » HEREAR 1 -3 B2
ECG F5f# - HETHLER{E ECG #EL : waveform
2 heart rate © F.H > heart rate T E AR AEST TR
f waveform HEERE IR AE (= $% -

2. Bluetooth Health Device Profile
ERREFESM - PIA0IMmBRET ~ MhE 3 5t
EMEE > 2EELEEHAGREXEHEE
iHZ Bluetooth {AIRIE%f ° ¥4 Bluetooth HDP
#t Bluetooth f&rFT " - A DAE Fu BE 2 o 4 B
Bluetooth &) ARz Ui 5% fff A AH#R(F 2 BRHERERT - AL
AR B H S 458 R 26 T A B e A B (R i i 3%
Bluetooth HDP #&EH#E s — (& i F Jig 2 BT -
HNERFTEE R EGER G 2K o LR
7 AR 2 ST FHDUEEZEEZF source Umak
i (flan - MmBRET - #8EEET ~ MBEET ~ BEIRET K
M&ETE) B sink Uil (FHE - BIK) - LLEEED
£XF multi-channel adaptation protocol (MCAP) i

L2CAP #rHYFFfEL - 4l enhanced retransmission
mode * streaming mode * DA frame check sequence
(FCS) LISyl AAHER IR FEK - B 1 BRDL
Bluetooth HDP f 2L HEHAR I E -

fE£ Bluetooth HDP fE#Erf » HETH! generic
access profile (GAP) * ¥f bonding Eauthentication
LK o AN HETH maximum transmission unit
(MTU) K quality of service (QOS) ZF=3K M - fiE
ZFFEEE - FEH service record A Bluetooth HDP
fEUEDL ISO/IEEE 11073 {[ A fbfd FRIEERR A 22 R
sl AER iR AR (E R HAR (L ERHE A = - (&
EIEERE KR B BT BRI -

3. ZigBee Health Care Profile

ZigBee Jy— TR REARAM 8 N7 E - T 6
IEEE 802.15.4 #24& » B - KFEE - %
TR TR RR I - TR R A SRS ~ /NI &
IR LRS- 314 ZigBee HCP'? #f ZigBee
e e TH - FHDME R B R as i1 B ZigBee fAlffima%
{5 EL AR E AR HERE T - AR AR S R 2o 1
FER B8 o M Bl (eI AR i 35 85 o EI AT Continua Health
Alliance EE1E ZigBee {FyES# &84 Sensor-LAN
ZIRRTTEE - R R AR R R 22 R (1
A PAN) » fEB A LB S B AIRE
e

ZigBee HCP fREY¥EM » T F IR av M X
B R L L - BFE - BB E 7 =0
M - FEMERR < Eim i b ERAEEENE
ZigBee {alfiim » 0 1T 57 3 A P A % (5% 21 (R
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Data Management Device
(11073 Manager)

2.
VA ZigBee HCP & JA ot Z i@ AR -

FRERR ML~ W EHE AL » BEEA - ZigBee
HCP B HRMEHE - g« AR &
WEH - DUEREES - 2[F Bluetooth HDP 2
fZHE » ZigBee HCP fZ#EDL ISO/IEEE 11073 i A1k
(R IR S M A M i A B T R AR (s R (B2
ERHEmEE R - OEEEEREHRC ER A
PEME - B 2 BERA ZigBee HCP Lt > S EHZ0H#
°

NI THH x73-PHD Bluetooth adaptor 2 &%
it~ x73-PHD ZigBee adaptor Z#%¢at » LR IRHHE
((BET S I

= + x73-PHD Bluetooth Adaptor %
g

x73-PHD Bluetooth #EAZE 7 AHE T HEREA]—

EEEEY + 3538 Bluetooth HDP 77 [a] 8 2% [ FH (51 iR
Continua compliant AHD
3.

x73-PHD Bluetooth
Adaptor ¥ Continua
Compliant AHD =
L& e
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Medical sensor device
(11073 Agent)

)
S

11073 Protocol Tunnel

11073 Protocol Tunnel

Bl

Bluetooth Health Device
Profile Specification

-/

Note: Device names are examples for
____________________ ! illustration only

F#& - DAF ADC (analog to digital converter) /7[5
B ECG RoHlgs - EIFrfE 2 ABER - & x73-
PHD Bluetooth #EAEHEM 2 AE M5 » AR
JEFI R ER L ECG ECHIES -

3 BURLL Bluetooth HDP 2Lt A# 444
f## - x73-PHD Bluetooth #HRAZREE S ECG B
7% * i&itBluetooth 4T A £ Continua Compliant AHD
(application hosting device ; [&FIfRIIR T 6%) 278
B S AL EE o x73-PHD Bluetooth HE{AZE BHIA
B 1 P {r] fle AR A TR B PR B R A AR YE (ISO/
IEEE 11073-20601 5z ISO/IEEE 110731-10406) .2 A.
ISP BIERLEE) - RibPad - #1T ECG
G ARRYAHA -

1. x73-PHD Bluetooth Adaptor f#§2 %%
KIFF2ERTHEH 2 x73-PHD Bluetooth %S
FEF TI MSP430F5419 4 F{E R MCU » &b E

x73-ECG Bluetooth Adapter + ECG Analog Frond

4 IEEE

#ISO/IEEE 11073-10406 Basic electrocardiograph (ECG) [l
*|SO/IEEE 11073-20601 Optimal Exchanged Protocol




4 16-bit RISC CPU - 16-bit {788 » KiEHAESE
%% (constant generators) @ A XHHEHEXBREE -
H¥ R m GRS R 18MHz » AR B AR E
DA 16MHz Ry HpE I o [LHh » Flash SCHE R/ Ny
128kb 52 SRAM £y 16kb °

4 B/ MSP430F5419 5 P78 4 1
#1 (BlueMod+P25/G2 HDP) » DLF ECGEH
%% (ECG analog front end) ZHFREEET - Hrf o
MSP430F5419 EHE: ZF 5 4H% 8 UART 47 [ FHE
$% » Bl ECG EGHIES 58 ADC /T HAHE# #Z -
2. x73-PHD Bluetooth Adaptor #i8& % #

x73-PHD Bluetooth {185 Z i iE TS ¢
Continua Monitoring ECG application &1  ISO/
IEEE 11073-20601 agent f&#H + ISO/IEEE 11073-
10477 agent 14H ~ Bluetooth HDP agent f&#H -
UART_INT * DUK ECG 55 LAk - 373 USCI
(universal serial communication interface) 7T [H
UART &5  Bluetooth HDP agent f&H 72 Hi B 2 i
BTl - ECG fEAHHIE S ADC /MHEEE ECG
HZs o [E 5 BA7~ x73-PHD Bluetooth B Ags & AT
FHE - ARTFEAT A~ x73-PHD Bluetooth B {AgE
F— R AR - BIRIERERHMIIE -

&) x73-PHD Bluetooth #Ei .~ 7 JF B
% T ISR ISR E 227 - IR T
B AIEE AL T AE - BB AH B R S A 2 T2
7 o @ 6 B R WIIE LB - RHmiinits
% - LA EEwAH T - #FET LED » ECG »
ISO/IEEE 11073 » DA BT HDP EEHEHITHE -

7% BT HDP f&#H5ERX x73-PHD Bluetooth
a7 B it PR A IR B TR R b E . - BB
R (transport layer) EL5BGEIRZ AL R » H
1 ISO/IEEE 11073-20601 agent f&#f - Ui E|E #EE
EHR5ERE 2 ISO/IEEE 11073-20601 agent 154H
1% Bl 5 EL S H P 2 AR RERESE A - AR$E ISO/IEEE
11073-20601 communication protocol * x73-PHD
Bluetooth ¥ 25 (7 [ /1 {7 Az = BEHE HA A T 5E AR 2
#HoK (association request) © & [FLEE KA & A fFAR T
ezt - ERNE OB CEFERLEE - DL
ISO/IEEE 11073 PHD communication protocol /%=
ZEFIEEEHNGEIE (application data channel) 117 H:
b HAREELERZ B T BIG A - HIR x73-
PHD Bluetooth Bz T2t ECG Z V&N - Fir
DU R 5 78738 17— ([ streaming channel {5 (&
i% ECG waveform 2 Ff -

55— ¢ %Ei® ADC ST E#EEE x73-PHD

GPIO P8&P10

GPIO P10

Sensor #1 e

(Continua
Monitoring
ECG System)

Sensor #3

UART Tx

UART Rx

4.
x73-PHD Bluetooth

Adaptor Z AR RY 22 AR E -
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Software Components

Continua Monitoring ECG Application

v | ' t
'S%TO%EA;LT' S IEEIi;lg;/(B-ZOBm System Module
i
: y ; 1
ECG Module LCM Module Bluetooth HDP Agent UTL Module

Hardware Components
5.
x73-PHD Bluetooth
Adaptor 2 2 477 3 E -

Bluetooth #iffigsEl ECG ELHIEs - ECG HfHE
IR FasiE ECG A &R - 7% ISO/IEEE 11073-
10406 agent B4 » 1 ECG L& N 1 & B
B R on A AN HE (ISO/IEEE 11073 PHD) Z&F}
FEE o ZH%® Bluetooth FTHXEHLEL 11073 &
aTUfe FE A Al AR 4% -

M  x73-PHD ZigBee Adaptor % #:
-

x73-PHD ZigBee AR .2 A IIRERL AT HE
x73-PHD Bluetooth ##igs -« HiEith ZigBee HCP /7
HEEEEE R (AR 6% - DLR ADC /T H:E#E$EE ECG
BOHNER - EWPTEZ EBER - E® x73-PHD
ZigBee HEAZRIEME 2 B MG - ZHRER{E
R FHEEE ECG EHIgs -

7 BE/RDA ZigBee HCP B3R .2 AN ZRM# 1
B - x73-PHD ZigBee AR S ECG EHIES
7i#ZigBee 7T HIEE Continua Compliant AHD 217
ZigBee Hf%H{7HH - x73-PHD ZigBee i {fAz3
i s e ] Bl 3 B A T 15 B AR B A R M A
(ISO/IEEE 11073-20601 5 ISO/IEEE 110731-10406)
ZHGEMEYS (BIERGEE) - REISEEF - #17
ECG M ENHIZTHA -

46 BHEFED 199 H#7 103.6

A

: i i
LED Module Local Transfer
Protocol

GPIO USCI USCI

1. x73-PHD ZigBee Adaptor f#f2 %%

AHFFEATEE S x73-PHD ZigBee fE{fA25 -
A Freescale MC1322x &4 7EE—{f#4& MCU
Bl RF ZfERFEE - ZakFr BH 32-bit ARM7 core
based MCU « H 37 m R R 26MHz @ A
R EHATERELL 24MHz B H R B - 4
Flash SZ$E8 K/ VR 128kb B SRAM Fy 96kb © [E] 8 5
T~ MC1322x iy fr Z T g 281 E - 5 ADC /T
il ECG eI ZRFHE S -

Timer Module

[ start )
L

| Initialize LED/VSW/Timer/Uar/UTL/LCM Module |

I

| Initialize ECG Module |
Il

| Initialize Bluetooth HDP Module |
1

| Initialize 11073 Module |
i

| LED Process |"

| ECG Process
|
-

| ISO/IEEE 11073 Process |
1

| BT HDP Process }

6. x73-PHD Bluetooth Adaptor % % %44t
B BA AR EN R A K, -



Continua compliant AHD x73-ECG ZigBee Adapter + ECG Analog Frond End

(£ <¢IEEE Fa

| #ISO/IEEE 11073-10406 Basic electrocardiograph (EC

7.

x73-PHD ZigBee
Adaptor ¥2 Continua
Compliant AHD =
AT ER -

ZigBee Health Care
Profile Specification

2. x73-PHD ZigBee Adaptor ¥ EE 3R #: %% o [@ 9 B/ x73-PHD ZigBee #HAZE .2 AH 51
x73-PHD ZigBee H#ids 2 MR TIFHE ¢ [ o AHFZERT .2 x73-PHD ZigBee g8 H—H

Continua Monitoring ECG Application &5 + ISO/ AR HA RTOS Z374% -

IEEE 11073-20601 agent f&#f  ISO/IEEE 11073- X&) x73-PHD ZigBee iz B HBAR % -

10406 agent f&fH + ZigBee Stack f&f » DIF ECG AT Z R BB e AR IR AR T IR
R - ECG &AHZEE ADC /T EE ECG JBH] PIAIETAE - M EENFHRR HRS i B TRE R -
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Timer

Clock and —

RF Oscillator/PLL

Module
J Reset
Clock Generator ,}A(?SUMI? S SCO/UART P8
Module
SCO/UART
—
— Analog Digital CPU Complex Module
I ¢ Modem >
802.15.4 o4 SSUI'S P
TX/IRX ™ Module
Balun % . Mod + b MAC proms
Switch — Accelerator 2
— 1“S e
L Analog RX (MACA) Module g
. Modem el I Keyboard -> O
<
IEEE® 802.15.4 Transceiver Interface g
SPI S
e Interface *> S‘
GPIO
——» 96 KB RAM
—» 80 KB ROM
Analog Power I
Management I_
Buck and Voltage 128 KB Batt_ery JTAG and -
cgnﬁ',fmer Regulation Serial Flash Monitor - Nexus

[ 8.x73-PHD ZigBee Adaptor % 7% ## 22 }4 ] -
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Software Components

Continua Monitoring ECG Application

ISO/IEEE 11073-

ISO/IEEE 11073-20601

10406 Agent Agent
ECG module ZigBee Stack

Hardware Compone;ts

9. ECG Analog Front End

x73-PHD ZigBee Adaptor Z % %7 3 -

10 BURRMAALER - RMERR{LZ & -
KL TARBEZ 20 IR TR ITRE L TAF -

7% ZigBee Stack AH5ER x73-PHD ZigBee
e A i B U P ) il T B 2 R PR R E 2T - BB
ARH# % (transport layer) EL5oHOER 2 AG S -
S ISO/IEEE 11073-20601 agent f&#H - ] & i
[ #5852 ISO/IEEE 11073-20601 agent 54 -
i 5 5 ELABERE 19 IR REBEGE/F - AR ISO/IEEE
11073-20601 communication protocol * x73-PHD
ZigBee W g A H (Al £ B R HH AR VA 2 3R
3K (association request) ° & FLGE KA IE FH ] ik 3= 5%
Btk o ERREH TR ZigBee HEHIEE » DA
ISO/IEEE 11073 PHD communication protocol £5=E
A & EHEE (application data channel) 5&77H:
b HeBELELR WG A IE -

S—Fm » % ADC ST EH x73-PHD

R 1.BERERM -

ZigBee Transceiver

ZigBee a3l ECG EHIZ - ECG fEfHEFHY
Bk~ iBYE ECG A£BERN - DUMETELBME - &
i ISO/IEEE 11073-10406 agent f&#H + L& EH
R T 5 B S B e e M RHATLE (ISO/IEEE 11073
PHD) ZERHET o RHIEE ZigBee ST HEHIE
2 11073 Eatlia FE A fRIAR 1 -

5 BEEREER

Bl - BIEERFARTHE - x73-PHD
AR B A T EH AR R B AR o Hob o FER (Al iR TR
Bl ECG IR By £ B AT B3 SE B2 e flir - x73-
PHD #7581 ECG EGHIER 2 - & ADC /T if
P DI A B o x73-PHD B R3S 2 HAS 3%
A= BE AT B T2 - x73-PHD #H{fags 7 ThAEHHE
L)) FH (IR B ECG BRI 28 & R E 2 -

. Personal Healthcare System
Device Name .
Item Used in the test
. Google Nexus S (Phone)
Continua Bluetooth AHD Hardware *Support Bluetooth HDP Feature (as Manager)
Continua ZigBee AHD Hardware DM37x Eva.luatlon Module (ARM Cortex-A8 CPU)
Freescale ZigBee dongle (as Manager)
MSP430F5419 chip-set (Non OS)
x73-PHD Bluctooth Adaptor Hardware Stollmann BlueMod+P25/G2 HDP (as Agent )
x73-PHD ZigBee Adaptor Hardware Freescale MC1322x platform (RTOS) (as Agent)
ECG Analog Frond End Hardware ECG Sensor
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( start )
1!

‘ Initialize PLM/SSM/Timer/Uart/LED/PHY Module ‘
:

‘ Initialize Task Scheduler Module ‘

l

‘ Initialize BeeStack/BeeApp Module ‘

1

‘ Initialize 11073 Module ‘

‘ Initialize ECG Module ‘
T

-
‘ Execute Task Scheduler ‘
|

10.x73-PHD ZigBee Adaptor Z % #4611
B A Abig EAN TAEHRAZ R AL X, o

i < iR G A A5 WZD%% T o

HIE N Z @?ﬁlﬁ{l%ﬁi\ P —Fy x73-
PHD Bluetooth adaptor HE 5 55—F x73-PHD
ZigBee adaptor B - Hep o B— {I“B%@é‘\ﬁ@{l

VLN o 5351 BA EE (Rl AR £ EE x73-PHD
Higds 2 BIF - HEMAFARE# S GUI =
x73-PHD ¥E#ags < BURIRREE A » Tfe E EHAE RE
J—Eﬁﬁkj@ﬁﬂ@z%fﬁ + H 11073 BERHERIGE
TH | o S8 FEE R F BRI A AN SRR o 2 1
Z nﬂﬁbLL ECG I g% » FHREH x73-PHD #EH
& E RS A1 IR 5% -

11 ¥/~ Continua Compliant AHD B x73-
PHD Bluetooth #8#i&: 2 [HfY 11073 SHEGURERE -
B BRRCEIIZEFE#EE » x73-PHD
Bluetooth 5 ¥ 25 Eil Ji& FH {a] Az 2 4% 22 7 — (i & 3
JHH : reliable channel £ streaming channel ° %
JA reliable channel .2 |- » x73-PHD Bluetooth ##ff
oA HUER TR RS - 15 e R IR 6 el
% (accepted-unknown-config) » 2% HiF 2 B &l
(configuration) » EEFREE ST HE A ER{EARRE (operating
state) » A BAZGTE streaming channel A2 #2142 H & EH
(ECG waveform data) © JHIF& 2 A5 54K & FH Rl =
.2 GUI ZH » #/~ ECG waveform &ilGERKD]

FEER NG - SR —PE B R PERIAE K 11073 BERIIE A x73-PHD Bluetooth S 2 {E:30% 21] [ F (]
Transport Connect% q!
Indication Transport Connect

—— -

Association Request (system id, dev-config-id)

1
ik L
y Indication

g

Check system id,
dev-config-id

—

Association Response (system id, accepted-unknown-config)

Manager does not
Recognize the

Data (event reporting, dev-config-id)

system-id & dev- +
config-id

Data (response | event reporting, accepted-config)

Data (Get, MDS)

h J

Data (response | Get, MDS Attributes)

'Y

Data (event reporting, ECG waveform data)

Data (event reporting, ECG waveform data)

Reliable Channel

Association Release Request (reason)

Streaming Channel

Y

Association Release Request (reason)

v
1

[ 11. CESL Manager ¥2 x73-PHD Bluetooth Adaptor 37+ Bluetooth HDP #£ 5= 11073 &4 T & H -
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Transport Connect :’i?"‘

Indication L
—

{

&

Association Request (system id, dev-config-id)

1 Transport Connect
Indication

Check system id,
dev-config-id

L

Association Response (system id, accepted-unknown-config)

Manager does not
Recognize the

Data (event reporting, dev-config-id)

system-id & dev- -
config-id

Data (response | event reporting, accepted-config)

Data (Get, MDS)

Data (response | Get, MDS Attributes)

Data (event reporting, ECG Heart Rate data)

Data (event reporting, ECG Heart Rate data)

Reliable Channel

Y

Association Release Request (reason)

F

Association Release Response (reason)

12. CESL Manager $2 x73-PHD ZigBee Adaptor J# ZigBee HCP # 5 11073 A RE & =& H °

TH - A8l 13(a) Fros o

12 87~ Continua Compliant AHD E x73-
PHD ZigBee BEIAZE 2 A 11073 EHiERERE -
EH o HIREHILY ZigBee B IEHE » x73-
PHD ZigBee B #1755l & H (Al ik AT — (W&
#Hif3E : reliable channel * Z£fA reliable channel 2
I~ > x73-PHD ZigBee B4 HEIR TR 2N
B FFEM AR BRI % (accepted-unknown-
config) » EHIFHEEE EF (configuration) & &
FREETTHE A PRIEARRE (operating state) » i BHIATE
reliable channel 224 HIE A (ECG heart rate) °
HE 2 A R HEAFARE# S GUI EH - #
7~ ECG heart rate EalAER M - #8H x73-PHD
ZigBee WHIAZR SR E E I (A ik EH% - AT 13(b)
Firs o BEAN » EHIAISERH 2 PR - #5807 streaming
channel G fAHE EAZHIEEH - HiHL (packet loss)
Z MR ECG WP AMEN 2 EEE - i)
M > AWFFEELL reliable Channel A2 #2422 ] 5HUE B
ECG heart rate ZEHEEH -

50 FHEFTEN 199 A 103.6

11 Bl 12 73 HI#ER CESL Bl x73-PHD
Bluetooth 128 K x73-PHD ZigBee HEHAZRH# T~
BRLER - fiE < AHUETE BN E - AR
ISO/IEEE 11073 &S A AZHIR A BAR MR IEHT
KGIRRE S [ o B BEEFE ZigBee ZHX[EHI
TEMRE S B AR T i S BLEAR AR T - MR
x73-PHD Bluetooth #1858 H streaming channel
L ECG waveform EillZ a1 » IFEAEEE 2F %
T streaming channel © JZ#{ x73-PHD ZigBee
BEAER - HY BT reliable channel FL[E]7E Ky
A 11073 FEHEHE A E R MIE - BRIT x73-
PHD Bluetooth adaptor £ x73-PHD ZigBee adaptor
R A0FR 2 AR ZAS R -

FHF% 2 #5588 > x73-PHD Bluetooth adaptor
AJFRHERUAR R 250Hz 2 BCG &R - L&D
MG SRR R (EHE - 8 A ERRGER - 1F
AR N R OR IR B A B R R E - DA
FriEE s R s LR R - BAERNRX -
2T » x73-PHD ZigBee adaptor Kl i



% 2. x73-PHD Bluetooth Adaptor % x73-ZigBee Adaptor ¥} f& %k -

TEHR x73-PHD Bluetooth Adaptor x73-PHD ZigBee Adaptor
MCU MSP430F5419 (16-bit 16MHz) Freescale MC1322x (32-bit ARM7 24MHz)
RF Solution Stollmann BlueMod-+P25/G2 Freescale MC1322x (IEEE 802.15.4
Transceiver)
Health Device Profile Health Care Profile
Profile IEEE 11073-20601 plus IEEE 11073-10406 IEEE 11073-20601 plus IEEE 11073-10406
(Basic ECG 1-3 Lead) (Basic ECG 1-3 Lead)
Data Channel 2 (Reliable channel & Streaming channel) 1 (Reliable channel)
ERMEE A Wireless Wireless
HUA%3R 1 250 Hz HUER : 100 Hz
fRHTIE © ADC 12 bits fRMTE : ADC 12 bits
ECG }if% | e | e
Waveform Mode Heart Rate Mode
JFEE P i [ Personal Area Network Local Area Network

throughput issue » fill B AR ZBEESE R - SR

BRI 3% ff B HEHAER AT 72 » G5 LR B AL Fr el ml 45
=]

R IGELRFEE 100Hz @ A HLIF5ERY HiE 2 DU
i ECG heart rate 5571 « AIF5EATEEH DL x73-PHD
Bluetooth adaptor 5 x73-PHD ZigBee adaptor * EFHE
TEADUE R RS B S T UL D S FR I FRE e
AT B R g A 3% (Non-PHD) » HBhZRHAEEE
B HEE - RRAMTREZEM -

AHFCATER BT MSP430F5419 &4 F - EE T
/2 5%/ Flash &2 SRAM FEFFRK 25t - HETELL
MSP430 s At 5 & i ISO/IEEE 11073 £4E2 4=

Oooadoit:
Eooooo™

BLHAt Bluetooth 5% ZigBee &L 1% » 73BT RBEE R
B¢ ZigBee FEnn L REIR TR - B aM ZBEE -
RIFAF A EHR e HZ K - AIpehi R E
ZF (wireless PAN) 2% ZigBee (wireless Sensor-LAN)
HEARELEES TE R E AL o B BB H A A
% DI AR T 5 - 5L 1 1 Y5
(hostZEH client f&5X) BH#% Bluetooth BX ZigBee %
FErh o AMFFE B b Bt 2 B R - RE(E 3SR
B2 R B IR L oL 22 LEEE -

13.

(a) Continua Bluetooth AHD #&
7 ECG Waveform 3T & 8 -

(b) Continua ZigBee AHD #&+
ECG Heart Rate 3R & 8 °

FHEFRN 199 HA 103.6 51



H# - RBFFLRTHE# 2 Bl (x73-PHD
Bluetooth adaptor 2 x73-PHD ZigBee adaptor) AJ{H
HEAFEM - DHREHTIG TR - HERIEAN R
TEARRFE ik w5 (B 0 m] 2 (e 22 HoAth R 4]
B AR RERSE & T o BRI 2 b - SE R T4
HADE MRS < Bl - BIANIMAGET ~ MBRGT ~ [AE

S5 -

RN

TEARSCH » EFPEH MR IEFE B M x73-
PHD #EHAZR 2422 (x73-PHD Bluetooth adaptor
K x73-PHD ZigBee adaptor) ° fEItZERE S » ECG
JEGHIER B x73-PHD BEHAER FHEEE - il H{#:% ECG
EENE e (IR £ - A28 AR ISO/IEEE 11073
{1 A (e R R R B R e A 2 B (A M R aE F il -
LA Bluetooth HDP J; ZigBee HCP #fiif » f2fit—
(A 5E 2 fE R IR G - ROHDE LTHE 2 PR -
2R IR e B (8 AR PR (R IR A RESRAT -
il A BB R A e (F A (B N R &3~ K EE
B ERERE - BEEREE - hERERE
BNZAEIERLE « KRR Z 28 TIERFER
IR » x73-PHD $EHAZRRE S % 56 26 1 fH . AR PR G )
7% » LAK Bluetooth low energy {H#gi/ T HIZIGE » LA
e M5 B 1% i FH R Al -4 B AR IR 2 TRE -

AR & TR A B A RS TRBLIEMGN
PUTLERE T A AIEE AR KA R R —
EKIESL TD3IS6EBII00 | o i 0 RS RA
ARG EHATEIM - PRIt — by 135 -
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