T B+ B

Design and Implementation of Multiple Function

Interface for Mobile Phone and Telephone

fegEEE W = 5l

2004 4= 8 H

GNP KB

T 45 T R

> £ B



T B+ B

Design and Implementation of Multiple Function

Interface for Mobile Phone and Telephone

R € AN NS R /A

2004 4= 8 H

GNP KB

T 45 T R

> £ B



L S S
“In

A

XA

i o FAEEO LB A

Birvo 2 FHA:3E

i
XM
W
ety
it

K B

i S

B O®

ES
BEOX OF O

I
3
&

20044 81

(HY)
(FI)
(HI)
(H)

(HI)

GNP KB BL

wE TER 2D



ADSELACE  ++eeesesesesessesesesses ettt ettt ettt b et bbb bbbt Vi
A DDIEVIALIONS  weoeeseserersesererseseseststesesiist st ettt sttt s bbb bbb ix
Al 1T A A B e 1
A 2A BT A7) A FH 0] A0 FTEY EA 4
91 G - HA ABF AFL B BF e 4
2.2 G2 A BET] e 9
D3 FIA-232-(  crererrerererertereititetetit et 15
DA TFE B A]A] e 20
DG TWAD  ereereseresseresessesesitstetesess st ke b dodsh st bbbttt 24
I B RS R, \ RS,/ 97
27 QAR gl R TR 29
28 9x7]ur Mu|x W BN W e 32
2 R-UIM  ceeeereeeeee RO SOy, RN ..., 34
2 10 M—COMIMEICE  +-+sweresrretaadeatin 0 Wl L0000 36
D 1] WIPL  ceeeeeesereeseseresessesesestetesct st et et e ettt et s et a bbb a et a st b st an e 38
212 2 AAF ¥ AT-Command T3 oo 40
A 3 A MFIS A A T GE8] e 44
31 MELQ] TEA]  crereeerreerme 44
3.2 MFI 2 E 0] 0] A A v 47
3.3 MFI S E 0] 8] FEE  crererrererreersmeei s 73



86

o
B!
=K

o

86

el

87

87

o

il
;O.ﬁ
o
s

3

X

T
B

jok

38

o

|
BH

B

44 USB

89

91

3
ol
B

wE



21, B A BF7] O] FLE e 9
2-2. ABA}E F9 A FTILO] AT E v 10
2-3. T2 TFO] A E] Al G cererrerrerneineise e 13
94, B T}Z ZETPZr HJ G e 14
2-5. EIA-232-C AFoFol] w2 A QF ] Hl oo 15
2-6. EIA-232-C Al T Z G worrererrereressmesemesessiesissiet st 17
07, 2oL E QO] G A O] I wrreereererrirrieneieint e 19
2-8 TR WA} X AH]AZ 9 FF A] A TA L e 20
2-9. 2E97 % TUL o4 FEY vjrje Aux Fx 28
2-10. Y X 7] 9FA H] 22 A] 22 Bl LA} G e 33
31, METE] 2] B cerereereeremeitintinisisi st 45
3-2. MEIO AT E Q0] BB L tiiiii s A7
3-3. MFIo] 2 =2 QR N ... 48
3-4. RoT #olE Al 7] REd] 9= EFo]m 2 e 50
3-5. Q1E|FE 2~ -G BRI, 53
3-6. PCY AR ¢ 2 M. g, Wl ..................... 56
3-7. ’C2) SDA & SRt Ml - oooeemeencnsennacns 56
3-8 IPCY A& & Z oGl gl W . ... 57
RIS TN 0N - - TR/ OO 57
3-10. T2CY] T HL cerrerenmrnissinisisnsissisisoninisssssisisistssssissanissssssssssasisses 58
3-11. KEY _CALLSEND_S H 0] serreereestiemeeeintinsisisieististsisesisieens 62
3-12. KEY CALLRECV_S F 0] wrerrrerrrereeeinreinisinisintsnsssiens 63
3213, TFEET] 3 7] B} oerereerereiseine s 64
3-14. W 7] B3 AFE] FFO] e 65
3215, TFEET] Bl 22 E e 66
3-16. @2 7] ABF A1 A] BBl 7] 5 e 66
3-17. © @79 FAZA HNed HE Z7] 7]% e 67



T 318, S H] e 71

9 3-32. fW A ax =

2 3-19. MFIY] B 0] BRI cii e 74
2] 3-20. F U E AFEJ O] MEL weeeereeeeeesessesssessessesssiseisissssssssissississsseisines 75
2] 3-21. AT G AH] O L s 76
B 3-22. Q. T] 0 G E it tssas s 77
B 3223, QT 0 T B o 78
B 3-24. T U Bl EE it sssstssasses 79
2 3-95. B T} Fabdr HFAL 7] 0
B 3-26. OP-AMP B 2 & corerrinissmsissniiniisssssisisiinsssssssasissstsssssss )
2 397, AL QI FFAL Y] B A B] B crvrererrenrsenri s ]]
2 398, T] B 7] QL E] B O] 22 wrreereserssrssmssisssissss s ]9
2 3-29. TJH] 7] UE B E G ]3
D 3-30. T A BT E vttt ]3
2] 3-31. T 7] EFO]H] cerreereemesseisseisisseiss ittt 34

Il

_iv_



T 2-1. % - A AR FIH2003W 1YL 7] F) e 4
T 22 BAAE FUE QA BFQ003E 1Y I]F) e 5
¥ 2-3. SKEH Z9] BEIFAH]|Z B2 6
T 24 FHFTEA L H O] ELIFA H] Zu e 7
T 2-5. LGEI A 0] IL7F A H] 2 et ]
T 2-6. WAPT 712 Q1B Ul Q] H]IL wrerrerererrermmsemeintinnseisissisieissss s 25
T 2-7. UATE 98 BB O] TH e 35
T 28, THIET] Z 2 AFOE e 39
T 2-9. SKE# 9 AT-Command T 2] e, 41
T 2-10. FZEA @8 o] AT-Command B 2] e 492
T 2-11. LGE# 29 AT-Command & 2] «eeeemmmmnn, 43
T 3-1. MELY 93 017 FFR] cereeetinenenenotians ittt 46
T 3-2. IE Register s NI cvcinsieern OB oo, 54
T 3-3. MFLY] AFE] IVLACKING ++revveeteesmesersumeeetatsesemiitintssuessiensiseisitieisicienae 59
T 3-4. MFI9 AT-Command®] B 2] st 64
T 3-5. MFIQ] AT -COMIMANM ‘- ttestierssasanse istussinsecastasssusiencsessessesessesseseneen. 65
T 36 E TR FuhZs O] E] Fh st 69
T 3-7. F Y] PCM Q] E B cereseeetionnesstiosseiitssistatie e 71



Abstract

As recently, environment of electromagnetic waves is gradually
deteriorated 1n Korea and issue of electromagnetic wave's
harmfulness is proposed, it is available to sell only if evaluating test
for harmfulness to human body should be passed when newly
developed mobile phone is submitted as mode registration for sale of
domestic market since April 2002. Additionally, Ministry of
Information & Communication establish 5-year general policy of
environment preservation for electromagnetic waves which should be
in force during 2003 - 2007 and a lot of researches are going on in
progress.

Mobile phone developing company 1S considering electromagnetic
wave’'s non—absorption rate on design stage when this company start
to develop new model and working on various measures to pass on
adaptability test of electromagnetic wave’'s non-absorption rate on
finished stage which 1s eventually, going on sale as optimization.
However, we acknowledge existing electromagnetic wave's
harmfulness and even lots of people have been developing products
which diminish electromagnetic wave, users request harmlessness
from electromagnetic wave and simultaneously, request convenience
which result in difficulties for development of related products.
Therefore, the goal of this dissertation is to design and realize
MFI(Multiple Function Interface) which enables efficiency and
convenience by using cable phone to receive phone-call from mobile
phone or make phone-call to mobile phone in order to diminish

exposure time to electromagnetic wave which gives influence to
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human body and make the best use of existing cable phone and
combine external various interfaces which connect PSTN(Public
Switched Telephone Network) and computer.

Additional interface connecting function 1s also added to MFI in
order for user’'s convenience. It is materialized that to make signal
change will make conversation through cable phone which phone-call
1s actually mobile phone received and to make user avoid direct
contact to mobile phone when make conversation which will diminish
exposure time to electromagnetic wave.

Further, it has not only original function as transfer from mobile
phone conversation to cable phone conversation but also has phone
call function by use of cable phone because it is designed MFI could
acknowledge specific phone number which stored at address list in
the mobile phone.

This function enables user to use relatively cheap priced cable phone
network which could be possible to save phone bill and to make
phone call by only one time key touch without additional dialing.
Additionally, according to development of mobile phone’s capability,
as 1t 1s possible various data such as image, melody, moving image
and address list, etc could be saved at inside memory of mobile
phone, these data are easily interchanged because it is available to
connect to computer through MFI's USB(Universal Serial Bus) port.
This dissertation is organized as follows.

At chapter II, various interface structure and characteristic of cable
& mobile phone which MFI is materialized and applied are explained
here. Use status of Cable & mobile phone, kinds of mobile phone

service and AT Command of each telecommunication service

- vii -



providers which could be actually used at MFI are also explained. At
chapter III, MFI's software which is multiple interface equipment by
making use of mobile phone & cable phone is designed and hardware
1s materialized based on it. At chapter IV, it is explained that the
way that make conversation with cable phone which mobile phone
actually received call in use of materialized MFI, receiving way when
call is received through public phone exchange network, the way of
how to make call in use of phone number in mobile phone. Test and
study are done about way of USB connecting port support. At

chapter V, finally, conclusion is made.
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BSC
CAF
CBS
CDMA
CHAP

CNAP
CNIP

CNIR

CTS

DM Cable
DNA
DRM

DSR
DTMF
DTR

EIF
EIF-D

EMI
EVRC
GPS

Abbreviations

Base Station Controller (7]#] = Ao #x])

CAlling Feature (‘%412 AR FA] AH]2)

Cell Broadcasting Service ("% & wl A #])

Code Division Multiple Access (ZE=®3 th5 4 %)
Challenge-Handshake Authentication Protocol
(Aol 95 ZREF)

Calling Name Presentation (212} of 3 A]w]~)
Calling Number Identification Presentation

(A

=

TR AHz)

Calling Number Identification Presentation
(3T A A A B 2)

Cleat to Send (¥4l &4 2l3%)

Data Monitoring Cable (Ho]& RYEZH A o] &)

Deoxyribonucleic Acid (t]%-A] 28] sl Ak)

A

Digital Rights Management (v 4 Zdx= @
Data Set Ready (dlo]¥ <=H] 21%)

Dual Tone Multifrequency (¢]% & t}5 F34)
Data Terminal Ready (dl°]El Ew|d oj7])
External Information Function (&% 7 2.7]%)
External Interface Function for Data Mobile Station
(tlelg olF=r29 FHKR7]%)

Electro Magnetic Interference (A =z}s} #af)

Enhanced Variable Rate Coder (7} 29|12 ¢=7])

Global Positioning System (914 &W #x])
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GSM Global Systems for Mobile Communication

(Fr914 ol A5

GVM Game Virtual Machine (A19§ 7} 7))
IE Interrupt Enable (JJEHE F2 A A])
LBS Location Based Service (§] %52 A1 2)
LCD Liquid Crystal Display (7% t]j2=Z o))
LMS Long Message Service (& WA %] Ajn] 2
LSB Least Significant Bit (3 YHE)

M-Commerce Mobile Commerce (E v} A 247 )

ME Mobile Explorer (Zu}d g217])
MFI Multiple Function Interface (t}7]% #4%#x])
MMS Multimedia Messaging Service
(HE]mto] WA A Au] )
MPEG Moving Picture Expert Group (534 +d WL 1HF)
NCW Nate Call Waiting (Mlo]E F3%F ti7])
PACA Penta Advanced Ciphering Algorithm

(E593 4ags)

PAP Password Authentication Procedure (= <15 A=)
PCM Pulse Code Modulation (H2~ 3= Wx)

PCS Personal Communication System (7] 1 F &4l 44| 2~)
PDA Personal Digital Assistant (7915t ol A & 4])
PDOP Position Dilution of Precision ($1# &% A 3})

PIMS Personal Information Management system (F 4% )
PM Pulse Modulation (H2= Hz)

PSTN Public Switched Telephone Network (& % %3} w31})
RNA Ribonucleic acid (2] 2.3 4})

RTS Request to Send (5412 %)



R-UIM

SAR
SCL
SDA
SIM
SIS 3
SMS
TTA

UART

UAT
UIM
USB
ETSI

VOD
WAP
WIM

WIPI

WML

WPBX
XML

Removable User Information Module

(&2 753 UIM)

Specific Absorption Rate (4 #}3} v E+8)

Serial Clock Line (¥ & &% #2)

Serial Data Line (214 d°]¥ 2}2l)

Subscriber Identity Module (7} #F 219 T% &%)
Simple Image Service 3 (594 4FHAE &£F4)
Short Message Services (Thit Wl A] #])
Telecommuncations Technology Association
(4R 7=H3F)

Universal Asynchronous Receiver/Transmitter
(H8rs7] FA/FA7)

UIM Application Toolkit (UIM &8 79 &)
User Information Module (A}82F A X7} @31 X&)
Universal Serial Bus (¥ 82 =8 2)

European Telecommunications Standards Institute
(38 A4 83)

Video On Demand (53 HH L)

Wireless Application Protocol (414 <% &8 EAl479F)
WAP Identity Module

(

A% &8 FAFE B BE)

o

Wireless Internet Platform for Interoperability

(FHAAHY FAE EF)

Wireless Markup Language (F4 ml=¢] ao])
Wireless Private Branch Exchange (41 A}A wsl7])

Extensible Markup Language (XAt 2lEjUl 2l o)
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Table 2-1. The status of cable & cordless phone subscriber
(January, 2003)

(2] : )
19 A9d 3 e
T & 2002. 1249 % 2003. 19| (142
4 | 348 %)
A 56,264,300 | A185,630 A0.3% | 56,078,670 100%
Al A 5} 23,490,130 | A 260,762 A1.1% | 23,229,368 41.4%
o] & A 3} 32,342,493 74,747 0.2% | 32,417,240 57.8%
FAsE 140,284 A 6,805 A 4.9% 133,479 0.2%
TRS 210,894 4,707 2.2% 215,601 0.4%
FAdolgE Al 80,499 2,483 3.1% 82,982 0.2%
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Table 2-2. The subscriber status on each service providers

(January, 2003)

(9] + %)
19 9% R
T % 2002.129 % 2003.19% | (1¥€¢
2 | zne %)
& A 32,342,493 74,747 0.2% 32,417,240 100%
SK2 & 17,219,562 145,190 0.8% 17,364,752 53.6%
daFAN=Z A55,437 A0.5% 10,277,333 31.7%

10,332,770

Lgada = 4,790,161 | 215,006 A0.3% 4,775,155 14.7%
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Table 2-3. SKT's additional service list

2

SMS

Data SVC(95C,EV-DO)

WI-PI 1.2

- GVM

- Wavelet

- SK-VM

- MMS 35 (MPEG4)

- SK-Ad MoA

- NATE GPS -TCP/IP 7]4}t
LBS 2.0

- NATE-AIR(Moblle ® %)
‘Wi-Top7] 4tk

- Preload(F ¥, &3)

— Multi Channel Sound

- NG Browser 1.1

- PIMS

- IrDA°] & ERAFER HEpis
3}

- Nate Code(2D = 914 7%

- X% On Client

® NCW 1.3

@ 7y

@® EIF 2.3/IRM3.03/
CAF(CNAP/CNIP/CNIR)
?15/0OTA

= EA/ =AY A /E-SMS
LMS(SMS7|4hH)

Nate 3] / =114

Moneta Chip(M-commerce)
T3ts 70N AE &) A=
@ xdE AMux

@ DBearer

b

7|9k A e A

® DRM

@® VOD(MPEG4, H.264, AAC Plus)

® GIGA(DSP7]4b)
@ 4x 2 =

@ MIDI Bell/Music Bell(100K 3 3})

@® Two Number SVC
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Table 2-4. KTF's additional service list

SMS 2/l

3t SMS(H R AH| =)
Free Number(Ver 3.0)
47r2] =¥

dlo] E] A1 1] 2 (13K,MDR,95C)
CNIP/CNIR/CNAP
CHAP/PAP

NDSS/PACA

Data Roaming

2G Character D/L(SIS/VIS)
Enhanced Hand-Off

KUN Browser

- 2duel/ A guet
e A

- MIDI ¥® =t} D/L

- /¥ ¥ D/L

Lk

WIPI (WINEZ2.0)
MMS/LMS

CBS

n-Zone

LBS

OTA-CM

S B/ A A &/ E 7}
Hot Code

CISS

K-merce(One Chip)
Lhofit

H 5 0] 54

SPAM z+&t
VOD(MPEG4)
AOD(AAC,WMA)
21t Flash
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Table 2-5. LGT's additional service list

SMS 2/l
st SMS

CBS 3.0

4712 =¥

Dual Number
AAF4 A2
tlol gy A1) 2~ (13K,MDR,95C)
ez Button
CNAP/CNIP/CNIR
OTA

EVRC

MIDI D/L

WIPI 2.0

2G Character ¥ ZTt]

NG Browser (WAP 2.0)
MMS (AR A%, Flash, %
Mail)

KTF Roaming

=Y HHJAVA)

MITV Ver 2.0

WPBX

GPS

SIS3

M-Banking (ZOOP)
AE A El 2

M35 ol T4

Spam =z}t

Mobile Flash
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2.10 M-Commerce
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212 52 A ¥ AT-Command &3}
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Table 2-9. AT-command mode of SKT

ol 2~ 7] 9% AT=*SKT*Command=argument
*SKT+*Command:result
q ] 1o maEelz oz
0}5\47]%% Error(xoﬂﬂoi %\X] Eﬁ\_ o 0012 Cl’:lﬁol'ﬂur ;(EL—;!\_%
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2.12.2 x5 A gl do] AT-Command
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Table 2-10. AT-command mode of KTF
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ol~7] &9 | Error(gF 2l 5ol A & WHS gAY 25Ed 9l
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% 2-11. LG22 Y &9 AT-Command & 2
Table 2-11. AT-command mode of LGT
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*LGT*Command:result
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Table 3-1 External connecting equipment of MFI
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RCAP2H = OxFF; (3-2)

RCAP2L = OxFB; (3-3)
o e W& Her dHoES TAATY] AT Eolwd #d Ao
oA Ed FAS Alojskr] HeiA= SCON A 28ls AAsto]of g
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R E-30 A AbgE = FBEoth. dolE HEYE 8H|EVL ofd M EY o
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¥ 3-2. IE @l A 2H
Table 3-2. IE Register

EA - ETZ ES ET1 EX1 ETO EXO

Enable Bit = 1 enables the interrupt
Enable Bit = 0 disables the interrupt

Symbol| Position Function
Disables all interrupts. If EA=0, no interrupt is

EA .7 acknowledged. If EA=1, each interrupt source 1is

) individually enabled or disabled by seting or

clearing its enable bit.

- IE.6 Reserved.

ET2 IE.5 Timer?2 interrupt enable bit.

ES IE.4 Serial Port interrupt enable bit.

ET1 IE.3 Timerl interrupt enable bit.

EX1 IE.2 External interrupt 1 enable bit.

ETO IE.1 TimerQO interrupt enable bit.

EXO IE.O External interrupt O enable bit.

User software should never write 1s to unimplemented bits, because

they may be used in future AT89 products.

AEHEE TAAT7] fd= EAS 12 AActofof ghrt,

89552 671 AHYES AL§T + Ak AHHAET BAHH
AHYES AYT F Y= T LTER Ge FEE
A

3 el # A skef o rHS5].



#pragma function = interrupt

void function()

{

}

#pragma function = default

NHHES WA/ 93 G50 AARS olv] ofgfst o] 3

3} Y (header file)oll 7] 82l = o] 3t

interrupt [0x03] void EXO_int (void); /* External Interrupt 0 =/
nterrupt [0x13] void EX1_int (void); /* External Interrupt 1 */

interrupt [0x23] void SCON_int (void); /* Serial Port */

3.2.3 I’C Qg o]~

W gleh 270 Aejdow oe guE Aol 4 vk gl 9
g5ol AAE Ay ke GG N2 hE 159 o=
2% Ak Wk AR Re ojmelat 27l AAEe £3 97
1} EE =g~ ®S VCC, GNDo| 91dde] oj=g~s ws 4 9

=, 27H4 WA s £/ A= ATHG6]
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START condition STOPF condlion @ o

a3 3-8. I°Co A& & £8

Fig. 3-8 Start & stop of IK®
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3.2.4 A "] Machine
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Fig. 3-11 KEY_CALLSEND_S change
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3.2.7 MFI¢9] AT-Command
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Table. 3-5 MFI AT-command
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Fig. 3-14 Check of handset status during phon call
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Fig. 3-16 Call function on handset is receiving call
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Fig. 3-21 Test equipment connection

To
Ao
N

el
oI

3l

X

R
=

)

.
o

o

B
jo

-—

oy
W

e

SEFEEEEL

ol
)

;o_H

—~
o

o

o
2l

B

N

AT-CommandES H W1l

=

_QH
tol mlolaz AESHA A S AL

G

o

EEES

o

NJo

;i

<

o

H)

)

st k7]l

=
S

SR

_76_



29 328 44879 £478 Fapel AFMow e S44F
7 @Eel geEoAE HwE yEd Aot o Asi m:edA

PCM Az = ¥3 :
Yevels YAHE NEE 245/ A8 OP-AMP/F AgEEd),
AIN+E OP-AMP®] HlwbA glelo] a1 AIN-+ OP-AMPe] wa e o]

AojsA =™,

a9 3-22. 2Hlo 9
Fig. 3-22 Audio input

R17 R2¢] A@gte] wpe} 2% &o] A AT AL

0] 5(Gain) = R2 /Rl < 10

olt}. R27} 20kQr Tt} & 3t

_77_



15 e 8 23t Ljee, e

Fig. 3-23 Audio Output

PWI = 41 7719 wrdd=a A4 o VFROS PWI Ate] 1]
=]

Ze9y,

MFTell A

rir
rJI,
2
e
1
r o
=
o
c
7
r!j
o
>
ofo
_O|L
=
e
)
i)
rir
o
Jn
flo

°] 5 (Gain) = R7 / R6

_78_



o] gt} 19 3-24= Fd9 A 3 =EFo|r},

j +5Y
c21
L1
I RT

2R CODEC 51 s
£
Uz HEWTsOT
cjs R . -
[T e AN = PEMBLT & O
5 10 2 1
PEMIH T A
; ;‘g” BELK E : \FY :
£ Ty espuc il —e—Bivs
T - 3 RETHE \COY!
L RiZ i ys a5l
=53 Pl » ‘?—‘rn e 1B
i ALaw 2 _-|_ END YEC
L Toa
+5Y L 2 lser LBV
. ht
T bE I
= R25 ] cio B
- POH B

a9 3-24. 249 32%
Fig. 3-24 Codec circuit

333 € % Fy5 247

£ 0% F35 24S 95e] POD33I2 & A4 o P vl
a2 AESHS ddsel vlolaz AEEdRry 7 9 W,
=

dolEHE I'C Z2EZS ALgste] Fautsr, volaz AEZ Y}

k=)
Y

0 Fog 2 A8 ¥Ee Ny 98AE PCD3312 H e o=
s AAsEAF Tt

a9 3-25% A0E Elero] AAsy] 99
GAYA 71 7] fete AP agSs AAEsH BES TAANAY =E E
AN T A 7] sl A FElmgke] S YReA /0= g

o)
IR

o o

b

_79_



+
(8]
=

us
DTMF_QUT <F——————2{TONE VDD
SCL 5CL 0SCI

SpDA o>————B815DA

Y2
3.579545MHz

05Co
AD
¥535

PCD3312

Tl J T

ad 3-25. & s T 2A7

Fig. 3-25 Tone multiplex frequency generator

3.34 5%7]

= AZI7F vl eketr] wEel dE Aol

p—U
@
)
w
w
—
[\
il
ol
_O|L
9
i
J

(it
>,
fol

ZE5E A4 e ADY. 22 95 OP-AMPE LM358% Ah439ith,
=

=
-
99 A% ANAEE Tl AR Ao Aot 22 st 7

= A¢S OP-AMPO + 42 oo ddsigla, &7 o5& 25 W=
zE2 s
R17
AAN
25k
DTMF_IN — [
11 o]
14 ou
TuF WF
R15

1% 3-26. OP-AMP 3 =%
Fig. 3-26 OP-Amp. circuit

_80_



335 ulojaz FEZH A

PIC AGE A9 A7A9 eAs =7t WAl gort 8051AD L 2
el PAL ek FFALFA} FAsA "k A4 ol A=
o]z AEEY o] 2 M4 Alo|F& Ansor Bk 1Y 3-278
SRIOEREREE EEXE

+5V
D5 R9
IN4148 8.2k u1
Dc —RESET
1DuF NOT

|

a9 3-27. A9 Q07FA 9] g AR

Fig. 3-27 Reset circuit on power input

o

29 327004 i A ol Aael R9SH AFMAHA €27t £
Bl sho] FAATE ARSA A AFo} €27 AW 25E
A 7] @ sro] fA ARl AolA A

AL AAas] "8 Ule] wass AdQAEL 34 27 % A
S AT Q) Wl A FHL stol: ZeA Ak ey C27t
AA Gl s ARAHESF Aol HW Ule] PauE HAehe ol
A i Ule 282 = A4S dod g =

. Db
=,

Eal

rlr
do
o
i)
=)
o
[t
fu
r>~l
rlo,
o
o
[l
>,
=2
=
[yl
)
@
&)
N
N
oL
r>~l
ol
k1
Jhu

L E—

_81_



3.3.6 AW~

MFIF st glo} vlolaz AEgd7 b 208 438 s

gtk AHgAE SRAQ BARon 2wE BAL v}
=

 REG PR @ol gt vhol
W, olwl 4% 3 gEd B4 gFAE o] Basn

ETA-232-C 4l
229E Foke] MFIIA A%50l & HoHE Faste] 2ue 543
gerelsl s gl

19 3-282 MFISH 8o AEIANAEE YER I v

|

9 3-28. f¥ A A FH ol ~
Fig. 3-28 Debugger interface

AL Wi ES2x= 29 3-299F o] s FAEe ATk uH
Ave @Iy s 5E MHAEE AAEA 7] Wi, MFIZEEH =9
MFI ol mlelzg AEZEQ 895525 AFg3ste] tju]l1 WA XS ]y
AR Z493sH4 Aok gl o x 89552 wlolA R HEEHE ALgEo]
gy wAIRE AlEER HEste] HFHZ HUlA "kt Ao A=

vtola® HEZHE & ZolBE ot TR S shofokgith



Debug

Input PG

KMCLU RE232

a9 320 WA YR BEE
Fig. 3-29 Internal block diagram of debugger

a2 3-302 gu A9 3 EEolt}, 89552+ 4719 SHIE

otk wiolaz AEEE = MFIZFH dHoles Wadz i

b

LES Foto] HelHZE d¥E =Y dHNTE

of £¢ Agg dopFolof Frh wlolar HEEFHE MFIZYE 8y
E folEHE ¥HEE vy W F CLK AsEs 9A =¥ dolgHz 4
S oA "o AEd £92 TXD ¥ 38 EIA-232-C Joz AF
Nz2 WMAHA Ay
+5V .
Array Resistor
RS0 RESISTOR +5y
+5V S“ = oy o o
MCU
CONSO
vee vsg  MB3 S HEIH RS232
B 2hon BESE Frpf ol
o PO.1 b PN P . ) -
03 " o hoz E ks Elgéi ﬁ:F—Lz: v:i const
5 39 Po. 2 .
i i e
o7 36 ng 7 9552 Ny c2- oND -
12 24 1o, 3 Wrin TIouT
ﬁ i%”z-‘ ;ig ﬁ‘I—‘i RIOUT RIN
i Egz 2 %vl T2IN TzOUT
R? 13 il ‘rﬁi R20UT R2IN bsus
CNDml % g 2 vooo Tﬁﬁ WAX232
8016 L x k& 2228

20pF [ 2007 7

a9 3-30. g A 2%
Fig. 3-30 Debugger circuit
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a9 3-32= ymWAe] s Eoln

#include <IOS.H>»

void main{void)}

{
T2MOD = Bx00;
T2C0H = 8=3L4;
RCAPZ2H = BxFF; F= 18.432 MHz , 115288 bps =/
RCAPZL = Bx=FB;
S5COH = 0=52;
EXA = 1;
EA = 1;
while{1}
1

ifF(P3.2 == 1)
EX8 = 1;

H

h

fipragma function = interrupt

void EX8 int{void)
{
EXG = @;
putchar{P1};
b

#ipragma function = default

a8 3-32. gAY A2xrFE

Fig. 3-32 Debugger source code
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