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Wireless embedded biomedical analysis platform

Student: Chia-Ta Lai Advisor: Dr. Chin-Teng Lin
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ABSTRACT

Medical resources nowadays are very limited. So it is always a difficult problem for
the whole world to deal withsthat medical people or medical sysyems should be used and
shared more efficientlyxIn the early days, doctors's diagnoses.are just like people dealing
with all kinds of things with their-brains.-Gradually, some medical analyses are done by
machines instead of human brains. This is just like the invention of computers. Computers
do all kinds of things na matter how complicated they are. The only problem is that it can
only do one thing.at the same time. Up-to .now, the far-end medical analysis systems
developed by many research institutes and scholars are just like the expensive and huge
hosts providing servi¢es to many‘terminals for people to use at the'same time. However, if
too many people are using the same system, the feedback time for the host will be much
longer. Now with the advance of the science, everybody has a personal computer for

themself to use. And for medical?

Therefore, a wireless embedded biomedical analysis system, which is light, handy and
applies wireless technique for our daily usage, is proposed in this thesis. The operating
system can distribute the system resource efficiently. It also has the powerful ability to do
the analysis and feedback immediately. The expandable memory provides us the posibility
to deal with a great amount of bio-signals. Moreover, with exchanging different front-end

sensors and software, different kinds of analyses can be done. This wireless embedded



biomedical system can log and analyze people's daily physiological changes and feedback
properly. With the system's help, people can find out the problems as soon as possible and
find a doctor in time and thus reduces the waste of medical resources. Furthermore, doctors
can also see what exactly the problem is according to the data which is recorded over a long

period of time.

KEYWORD : brain computer interface, brain signal processing, multi-thread , embedded
system,
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2. 11 ~ SPI Flash % 4
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2.4.2 SPI Flash 4 &

-3‘.._!;
BT
‘_

d 3> SPI Flash #8 4% -] » 224 i & 745N ¥ > T A3h 2 A7t end ;‘#ﬂﬁ% i#
* — g 7 85 3% e Nor Flash - 22 SPI Flash i 4= ;8 4] 2.12 #777 » ¢ * BF533 p &1
SPI 4 & #2 SPI Flash i > & & * BF533 7 GPIO % § # SPI Flash 7 Chip selector =

T oo

a3 a3
o
UM2
samen | o oo
3150 HOLD ¢ SPI CLK
a | WP SCLK ¢ SPI_MOS!
GND  SI _
—
= MZEXX-VMWETP

3 #75+ » SDRAM 3 1§

2. 13 ~ SDRAM % ]
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2.5.2 SDRAM #i & % 3*

BF-533 & % SDRAM .+ 128MB > # i#:E * 0 SDRAM % 1S42S1600-7T » ¥
7B 7% £ £ 16MB(2M x 16bit x 4Banks) > k|4+ #_BF-533 &/ ¥ 2 e 0] > e T B}
HF 1 64MB - i A ACR] 2.14 o7 e

3

vobQ pass |22 B8
vopa oaid
voDQ pais [ — ;g
vopQ ooz A—r
-] Voo oot HI—
oo oo e —
oD 0Q9
Dad
paz
0 CKEN e o
Das
Al2 a0 D
A1 2 Do
Bal Daz
oai

Data) ~ RXD (Received D
d start bit ~ data bits ~ parity bit s

)

STOP BIT(S)
~ ~3, l

D0 Dt | D2 D2 | D4 | Ds | D& | DT

T

STARTEIT LsB PARITY BIT (OPTIONAL, DD OR EVEN)

B2. 15 ~ UART Protocol
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2.6.2UART 4 & % 3+

- AT SR RS2 W BRI AT S - R F R &
Sapen Al EH 4T DRIl f R RSk ke AR R F UART
Ho B IR RS232 @4 4F i & PC id 3% - BF-533 7 7 & 3% RXD (Received Data)
% TXD (Transmitted Data)= % iz 540 F]pt @ * F 52 2@ 4%:5a if 5 50 7 Ba4rB] 2.16
“r77 0 UART 3 1o 0 R Laeh > (B 3 5 3 2138 & RS232 454 h i i o

'[_]'ART 1 JIO2
.||\TE

BF RX 1
BF_TX_1

Hes Jd o) s

=
HDR1X4M

$12.16 + UART 7 @)

2.6.3 UART-FF %

BF-533 £ Bluetooth #2046 UARTfimgrifdadids © 3 5 SR CE A A S
o= B iR FAEE JOAR i e AT SRR S LR W ik AR g R o
&#iﬂm#ﬂﬁiﬁﬁ#‘ﬁ#%§é%m@5$°
BT oG B AR O R SR A LR FRTRE o B B i e 0 N AL
B o @ % Spectrum &L S Crystal » B R G B T mI G 0 9 F 80ppm >
Crystal & &) 79l F L SR T F R e 3 5 > 5 & Crystal en3 7 > d 33pF i i
12pF > 47 i chde Bl 4571 1 3ppm =+ » 7 R e’v’ﬂiﬁ'léi‘fj*ﬂ £ 7 FREFE TN

2./ BLUETOOTH

2.7.1 BLUETOOTH #§ 4

%*ﬁﬁﬁﬁﬁ%&?#%@ﬁ’%%ﬁﬁjmaﬂﬁaﬁﬁﬁg%ﬁ%ﬁﬂ’
@ Bluetooth & - e % ~ PDA~ L4 2 35 5 B 487 § P2 v 2 FPL A PE? I

Bluetooth % #a 7 #4 i a& ﬁl@ﬁg‘lm/}m S H A H R g o
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Bluetooth #i-ie.i¢ * SPP (Serial Port Profile) » % s jg sty » KB~ R3RF 5 Meh
RS-232 » #icie e i s BLRlAcB] 2.17 #7101 o ¥ ¢h 54 4L 0 Bluetooth #-% & #8147 + »

._:]_’

Ly ) o de@) 218 #7oF B3 2.1 * 1.2 cm - Bluetooth & * g g £k i T

Flpt it * PCB % ‘&‘?Ui‘u?b ;¥ 8 E > 4ol 2.19 Ao o FElmen iAok 2.3 17 o
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Z Balun CSR BCO4-ext Pads
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®2. 17 ~ Bluetooth fdée = H.E
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lf—
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8

®2.19 ~ Bluetooth PCB = #
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% 2.3 ~ Bluetooth 2 #

Frequency 24GHz=

Bluetooth V2.0 + Enhanced Data Rate
Diata Rate IMbps

EF Trnsmit Power =15dBm

Sensitivity @ 0.1% BEE | =-7dBm

Supply Voltage L8V - 36V

Sim 21%12 mm

2.7.2 BLUETOOTH # & %3+

e s DSP T S e 18, %aRS232 Z pReset 0 7 B 4r ] 2.20 1o o d 3t BF-533
23 — 2 UART port # ig=* > 5]t 22+ Bluetooth £ * » s p¥ 3 f1* Bluetooth =7 Reset
% iE # DSP v UART a2 B4 % - % Bluetooth 7 Reset & low: * F# Bluetooth 7 UART
port 3 % rEfi» DSP ¥ i% #8 UART.port £ ¢h 7 i@ & » @ + Bluetooth Reset 3 high p¥ >
DSP UART port #-£2 Bluetooth i 54n#] 2.21 #1751 Bluetooth &2 UART =g 13-4+

4225 o

EF TX

UBT1 BM0403

BF_RX RE,(.Z/VU

BT_3V3 O

BF DOURBT3, A0

ANT1 Antenna
s | R
RF_OUT | :
“eno B
PIOB 22—
PIOE 22—
FioT
Pion F2—
i
SP_MSO 22 o Mihg
PLMISO o SPL_CLK
¥ BT o
E 26 TSP MOST4
s 25 BF_DIN
% s BF_BCLE__ NM SMD 8P4R
P (5 BT RSN
ESET Lt
PCM_SYNC 2 BE-SYg
GND |21
voo L OBT_3V3

®2. 20 ~ Bluetooth #e 7 B8

|

Bluetooth R3{

o

i BF533
—
X ——
UART Port
T+
—

B12.21 ~ B st
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A st E N ECE S
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R2.22 ~ &2 @ SR PR 4%
¥ m SR R B pe coRE T o AR A U A 4T & e Bluetooth -k G Bluetooth

Host % % > %], 40235 45 Bluetooth #2 PCadi & /% 1 % % PC ¢h1COM Port £ + Bluetooth
Slave % % - PR Mtor 344 47 E & 3k 4 B iBluetoothy#- T # 2 3 PC 1+ > 4e

2.23 #7151 o
P P F—
.‘_UART. BLUETOOTH BLUETOOTH JUART
PC SLAVE s van e it BE.533
— —

B2, 23 ~ ¥7 7 Rl
28 TFT LCD

281TFTLCD /& A

TFT LCD fif% 73k 5 888bits Input Data for 24 bits per pixel » + 16.7M Colors » =
#Pixel #d = Byteegma > 26t R-G-B=d optfired i@ * 8086 /1w

B CPU M % > 4o 224 %57 - TFTLCD P22 4 B ol > R 3 AT ik Fden

4t BB N v et - TFTLCD %»ag HEE A R TR R 2 R

18



RESX
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wRx L [ ¥ | ¥ T 1§ 5
i ROX sm-senunmlunmé
i RWX T sann-senumunni

-533 iz e o e R
5| % 020300000 #2
0x20300002 ; Ly 0 7R Bl
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o}
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Al 16 5 AWENM
AREN 15 6 D7
DO 14 7 D6
D1 13 8 D5
DZ 12 g D4
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®12.25 ~ TFT LCD % B Ml
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2.9 SD/MMC CARD

2.9.1 SD/MMC CARD {§ 4

SD/MMC % Secure Digital/Multi Media m‘{ﬁ'ﬁ, » T AR e+ 2 - > SD
A MMC en sk B3 0 et WA o~ /) &2 f?;ﬁg?]_%iﬁfz oo % < FAApF s
SD + £ 3# SPI-MMC-~1BITSD % 4BITSD T?;%?]ﬁ:;“ » ¥ BF-533 p 7 SPI #5241 % »
AL A 4 SPL A g 22 SDIMMC + i i -

2.9.2 SDIMMC # & % 3+

SD/IMMC 7 i Bl 4cl. 226 ¥ - SD/MMC & 4% 3 BF-533 7 SPI BUS + » ¥ ¢
CSN (MMC_CSN) - GB(MMC_CD)% WP (MMC_WP)& 2%t ¢ 42 1 BF533 7 GPIO ;
CSN if 4 3 BF533 1 PF3» CD #4253 BF533 11 PF4 « WP %2 & BF533 11 PF5 o g
f 5 % 1 7 £ SDIMMC zefiat=t fh B 7l Ko g = ohhi -

B3k #ri¢ #en SDIMMC Card § #c % €5 1GB » P w0 & S L | P B 37 3K B~k
#E 5 64Hz ~ 8bits ~ 43 1 > A 8 * T ?p?ﬁ:i@f{ﬁﬁv'r%ﬁ‘f » 1GBy/ (64Hz * 8bits * 4ch

* 60sec * 60min * 24hour) § 7 wfe 48 T W F TR E o

WHIE_3 =
CONN
i, MM
w2y @ gy 2 Bl D MNC WP
RMET1 : Elr:{ o SW
e S : | ok swa R BMg.. 0 MMC D
izl 5 G H o
MG CSN_ 4 1 2] 5o
1 ile/z o
TSN BP4R Ll

TenEEMECMERNS j Teafcas

®2.26 ~ SD/MMC Card % & ¥l
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210 RRE R

2.10.1 R REHR
Té?@-?_,fé jif#%%?lﬁ;/f ¢umﬂ)/})€‘1 ”ﬁ Kf\!m ' ;_E_—r s %?_gqﬁ If"f
BAf s FREEFLRT S B FL AR R T #ﬁﬂ?ﬁ\‘«lA

ﬁ%l:‘:é‘:iﬁ * H L 15MHz PWM e (T H5Y ~ I 4 ~ 225 5§ 95% ¢ Dual Channel
DC/DC Buck Converter » 12 B~17 $ B chfg # 3c 5 » T 5 s ‘{ﬁ/}é\‘ﬁfgg A iEE TR
§8 4% - Dual Channel DC/DC Buck Converter #-42.% ¢ cn% higdk 1 % 53 & * 1 3.3V
3 1.2V > 7T Bl4cR] 2.27 9751 ©

‘.‘B"\T SWP1 EW SPST
WR_EN

RP1 100K
Lo Lo L
23 ] LT g1 E 3 3 1z
=5 o m— H o 5 |2 Fo i )
FE2 |||—'_ MODET Lx LP2 47uH
FiF. EN 8low B oo veaT 7| ceir|_cen criz
Zp

RE7 cPi3 e 3 CPid j cris ] ] 1w
300K A 1o j 100n ,. w = =

®Bl2. 27 >~ Dual Channel Buck Converter & i @]

2.10.2 # sk 5gd K3-

Fohopd i * AL IMHZ BMAES ~ 2LR A0 - P& 48 - 2200 %J AT
& % i 859% 7 DC/DC Boost Converter » #- % 5. 3.3V & A= & 3 LED #7Z s> > &
B¥d RP10 7 re k3 5 i LED e/t - VLEDP # 3 LED e 53 > m VLEDN
% LED ehf =4 > v %% EN pin k4% % ON/OFF o ¢ i Bl4cHl 2.28 #77 o

21



LCD BACE LIGHT

LP3 10uH
YL

UP3  RTIZ85
Lx '.IDDG

GKO WouUT
= Y BL EN

VIEDN
| cPi7
RP1ik Ty
Close to Tu
e Jioi j:

et |

Bl2. 28 ~ Boost Converter # ¥ H
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— 22 W 2 2
= A} IF /qt— /J‘s “‘VE.J

3.1 BOOT LOAD

BOOT LOAD 3k i} & T *oc BIOS » A B #8157 LR (70— At > — &7 ¥
Aad B kg - B BOOT» 2 & P 344t A 48 > 4o CPU S HT 5 ~ @ %7
et ¥ > f 154 LOADER ~ LINUX image ~ File system % #.3 Memory > i B
#-3% 7 LOADER # uClinux - LOADER » i & % & { 374754 ~ Pl3E 2 K 2.5 -

3.1.1U-BOOT f 4

II | I i I. ]
. ! T F Fp
U-BOOT % Universal, Boot Loader X % %4 cdZ % » » 2 45 5 fheniF ¥ i
.. I. - .
3 s s . . . = [
%o Uil g 8 a‘,-"'d":-—:’ oo A H ¢ LR K o
. v \% i GPL B TS R /fi;';/ LINUX.Z}.EI 2 1)\:15.?; LINUX gy it 5k

2 15 .
U-BOOT =54 7 ;f,\z;_)%, f_t_r"%] 3.1 2-32 8 B IR G A (e SR B* 4o

| o u -5 by
i #eemsd & o pE e % chau-boot 4% & & u-boot 1113

L= ) - X . =
| | :

| AR | | Soft reset | _ :
. L | Soﬁ‘reset | | Eﬂﬁﬂw;tchdug | e 1

| #ttneap | | | #0stftiumptablesi |

ia{ESPl

®l3. 2 ~ u-boot #5 2
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3.1.2 U-BOOT 8 %
U-BOOT % BOOT LOAD H# ¢ ci— #& » ' doimiz = u-boot ¥ p & hT
i ﬁ},ﬁ?&r"“ :
1. board/stamp to board/serial_brc
- cp ./stamp ./serial_brc
2. board/ serial_brc /Makefile

-OBJS = $(BOARD).o flash.o serial_brc.o spi.o

3. The basic board wi

4.1

5. blackfin_config.mk
- PLATFORM_CPPFLAGS +=-DCONFIG_BLACKFIN -D__blackfin__
6. cpu/$bfs533/config.mk
- PLATFORM_RELFLAGS += -ffixed-P5
7.main makefile
serial_brc_config : unconfig

@./mkconfig $(@:_config=) blackfin bf533 serial_brc
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8. copy include/configs/stamp.h to include/configs/serial_brc.h
-1 sz serial_ brehi@asg 2 @ &L Leng R
9. Memory Access and CPLD ‘s
-1% = cpu/bf533/cpu.c - T_%& Data and instruction CPLD's
10.712 #x DDR % %_

-register ~ timing % size

B33 Fid s
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a4 P uClinux 257 3F 5 nFIRT R 5T o

3.2.1 uClinux f§ /i

uClinux % Micro Control Linux mﬂﬁ"ﬁ, » T d Linux jEsgm ko 3 & 3R S
FIER* Ry Ry 2 iﬁﬂi‘v‘&ﬁi% KIEWg iz Py ﬂﬁ] SR s T I
W 2 A S s e TR B LinuX F R s AR T L E A T

uClinux & {7 » * A F LiNUX &t ~ 0B 3 7k e

R}

p oo oorig + cauClinux. 5 2006R2_RC2 ik & o
C & AL S "$7¥ 208 iRz o R s YR ded 3L i o
1.7MB ‘1’51 I 571KB;» Fgéfﬁ’x 5299 Benp B o 4opt L F &30 ““ >N RS o

ESE NN T T A

J d, 6 RO8 SN &AL N AT
7E 1. 7T1MB a71KB
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33 *%,\ 2N
BB AMAREF R BTG T 2 e R AW T Y
%o 2 uClinux + 7 A EFF 2 Fafhd kit % F {4 B 2L w2l v

e i iE o BT 5% SPI-FLASH » st g 48 & # JFFS2 % # 12 FLASH g

3.3.1JFFS2 f§ 4

JFFS2 % Journalling Flash File System Version 2 ség® - i & & X% * Flash
Memory 5% % » U 4e » 1 RJEETT ] 39 445 JFFS iR R B 2R i
g *

ixt \:4

W.“S'—

% @A{ﬁ ~ Wear Leveling -~ Garbage Collection »z it 4% = 22 *% <z [f 48 ch
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ZEAHTERAERN - BT FORSEHEAE L 6 R AL

o

Fm

4.1 FHLn

ﬁ;] 7 d Blueteoth Module %54 UART & i3 DSP Get BT data 3# 2~ 7 4 /s
A RIS TR A dpd e o Channelys 3 8 3535 4B ICA i B2 TRl dg - L5

4 FFT ;;z,_?ju;; PRI e SRR 0 3 .gffa‘r;{;;m#g&ng*, i ﬁ VEHEENT mF
Fo hoBl 4.1 #F5 e > '

P
— TFI-LCD
DisHla‘

Component ‘—"\ \

[ Tr = il e
TV = T I koAb 3 #5. Bp .-,:k-]"- &
&% bt o A g BT Bp BEE A
- FFT Converter S
l}'{ l_-':";;‘ onverter &,3’] (}_[ ::‘_JJ Jk
—

Bl4. 1~ FoRARS HB
4.2 g~ T

w R PR AT RGBS > I -k @i T Bluetooth slave module - Bluetooth

slave module = 2r -3 435 iF & A \ﬁg,] ¥ 3 7 pe¥ = # 0 Bluetooth master

27



module > ¢ p¥ Bluetooth master module » ¢ #-3#L#:i% 1 BF-533 «n UART 3 » 4r
B 4.3 “7% o

W42  BRERBL ERGH L2 FoATT Sl

UART # 54 17 4r 4,40 5578 B 503k & B4R & 64Hz8bits~4 i i » & UART
f1baudrate 3% %5 116200 AT F2.2206 0 R R D/E LR E F R Pl
AL o &4 { # UART baudrate 3,1000000 » 44t 8 + % 42.64Hz ~ 8bits ~ 256 i i

v EE AL o

% 4.1~ UART # % ~ 47 %

Sarple Fate (Hz) hits Channels Diata Size (bits) Zhits to 10bits | Baud Rate | Bandwidth (%0
nd 8 4 2048 125 115200 222
64 8 8 4006 125 115200 444
64 8 1a 8102 125 115200 8.89
nd 8 32 16384 135 1000000 2.05
nd 8 nd 33768 1125 1000000 4.10
nd 8 128 A5535 115 100000 8.19
64 8 256 131072 125 1000000 6.4

4.2.1 UART X Z_

B3 FE st 51 % UART 2 UART £ - &R o b * 25403
€% Il UART e 3 g2 (7 3 Jben ¥ ofe o 20 f % 4255 2 5 UART chi i pr 8 48
*‘*'ﬂ?ﬂ ke "? i PP ksl T A A A2 T AP R
FEf it FIRAPARY DR - BRAAP L EREAFEL o FRR R A

SR BRI T ERB I RAGRETT o

=
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422 FitH;\iEH

Bluetooth &2 UART £ * fo— B3 > Flt 5 5 - 24k 12> & Driver o3k 2
& * DSP e 10 %k #+4] Bluetooth 7 Reset %riz 4™ B 4.4 #r77 o4 © Z # * UART
pE o> #-BT Reset 3 @ i = » ptpr BT e TX 2 RX % B redn > 2 € 258 DSP & ¢ 3%
UART &3 - § 2 # * 3| Bluetooth p | #%- Reset % #_% 2% = > y* p¥ DSP i 22 Bluetooth
il 0 Al P F) UART 3 RX 4% Bluetooth &3 » #702 DSP &2 jck p ¢
UART chf 2 4 £ o iz it F59 UART 48 40 7 417 2 5 % % § # Debug = » -

% 4.2~ 2% UART 2 & %

Reset (RST) 0 1
Bluetooth Hi-Z Active
UART Active | Write Only

Bl ARt enir i A2 4e B] 4.5 #1or o0d 2t 2 B Bluetooth™_Z7 3 @ * > $HF K
TR AR A R FPLE @ R DR R BURIEE R 4t o Baong o o] 4.6 AroT o

I Bluetooth sensor
[

\ Bluetooth
/ —

enable

\.- — L LLEBLL

GetBT
data

l I | R A NERE
Bluetooth
disable

Emulator sensor

Bl4.3~ BN EH AR
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Bl4. 4~ 7V EH BT
4.2.3 OVERLAP

b ICA#E ;22 FET @ & ¢ S
rEALE R E Ba B R o 23 B R AT o e £ Overlap e07 2 BT ook
S g TR R R I 2 e K SR R e Bl 4.8 47 o iz Overlap ¥

RFTF L5 AFHEESEE o o 4T 8HS BE o’ 180 A * Circuit buffer
7 K T 4 bt o T AL

b

Mg THEERE i

NOll-(:}vel‘l‘ap 320 Sample _ 320 Sam Ie_. 20 Samiple
Overlap 320 Sample
(192 Sample) 320 Sample
320 Sample
320 Sample
320 Sample
320 Sample

®l4.5 ~ Overlap VS Non-Overlap ‘* #&
4.2.4 CIRCUIT BUFFER

fi »~ Rt ie v Circuit Buffer s/ & (g 32> i 4k ehidiz & rp > TR A o
= Y N .g;—g—%ﬁe T~ @ d T (7 3P9rh74 chl 58 2 1 jp] Overflow 2 Underflow -
PR A Buffer S8 MR EF RO/ o HFHOFER Y B - BEE @
b2 an i Circuit buffer «h% H4eB] 4.7 #7577 -
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Buffer addr —

Buffer_offset - BURr_lEN -y

Buffer_len

Buffer_offset —

Buffer_size =~—

®l4.6 ~ Circuit Buffer %1®

4.3 MutiThread

fft_converter ~ | i : ¥ ARtk enipyE BTG o FdrHg o d TFE ALk

F 92 Thread st 7 £ ; te— R 2 47 > % 4 Thread
Bin3 %@ 4o F s PEE Y 27 0 e 5 s

#ode g i@ I TFTLCD » 7 lem_displa Thread 4 ' 5 4e% ICA 7 4 & HRV i &

%04 R & FH# ICAThread *+# > 2 ¢ F2 5 H v ¢ Thread -
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44 FFT

[P

bRk 12 %
b e B 2 o R (ST . B KHPER A 7
SLAE 5 S B e 7 512 Bken FRT gk o R T
SER

4.5 ICA

ICA &_ Indep [ [ S it RILE T8 e
Bt A 45 g Matrix % 4 & MiXing &% 55 > v/ 5~ 21 3 4pj = 2 85 o

45.1 ICA /42
d 20 ICA g Bk BB B TADE R 2 LB i DR EEE
p

HFHE E - R F G ORE il
PERY -

SR @ e & Overlap 77 2 ¥ 5 kgt & o

4.6 32587

B RY FORFEEY KT TFT-LCD 7 i * #] <0 Function Call > 1 -

vexlib izt libe 40T
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void Icm_clear_cmd(void);
void lem_fill_cmd(int x1, int x2, int y1, int y2, char color);
void Ilcm_waveform_cmd(char direct, struct uart_data Icm_data);
void Icm_coursor_cmd(int x, int 'y, char color);
void Icm_char(char c);
void lcm_string(char *c);
46,1 TFT-LCD &7
g% X7 d TFT-UCD RE B 5L &7 7 280 e 3 @ % 2 “7hE o ehis 50

4o B 4.9 0 0 B4 LR 5 TP chphid g Bl 4.9 0 B ICA A AE1S chis B2 ]
4.9 4 Bl 5 FFT itk (6013 5k 7 o

®4.8 ~ TFT LCD % -7
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5.1 kMLl %
5.1.1 Wiy FEP

EheinfiF g RERIE DT AL IARFOBET BRP A2 FoATL 0}
i * Matlab - 22 jp|3# ¢ Pattern » & PC 3% #8 Bluetooth #-Data @35 I & &4t » 34 2
FAATE Lo BT L o Fl 48 LW STF 52 (6 #-T 5 b e Data @i 3 PC
B v B A54e B 5.1 #ror 0 F Bl 5 Matlab 22 3y ke Data » ™ Bl & 3% T
o & _PC # iF Bluetooth 43 ._;_ - P ! i‘;‘, 5.1 1 i £ £ 2 o Data 4 i & &

R M‘”
I |
”',I' /] t 'ff i i' I.‘ i I! | IP j'

®15. 2 TFT-LCD &g 7n rps iz 50
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P4 5.1 29770 T AR PRAcE 5.1 ¢ o R e T EE T ¥ hBEa ko
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