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Abstract

ABSTRACT

With the quickly progress of communication market, the rapid development of
economy, the improvement of peopl€'s living stytles. The businessmen are not merely
content to the office in fixed spot, but also the office of movement. Among the three
elements of movement business mode, voice calls, wireless data via internet function
are dready obtained satisfies basically, but wireless fax service, which traditional
based on CSD (Circuit Switched Domain) method, still can not be actively and
positively promoted by the wireless operators, due to the low utilization of resources
caused by the occupy of limited wireless network resource, and the poor bearing of
wireless fax on wireless network. As the important component of wireless business
work, lack of wireless fax service, the office of movement can not be achieved.
Therefore, the paper focus on researching the implementing scheme of hardware and
software of WCDMA wireless fax equipment based on IP data package transmit
mode.

The paper mainly studies the wireless fax equipment, based on WCDMA
technology, through the transition between fax files and IP packet, realizes the
interconnection of wireless fax equipment among different network by TCP/IP
protocol, then proposes and implements the design proposal of hardware and software
of WCDMA wireless fax equipment. The paper based on embedded Linux
development platform, designs fax data server, fax service gateway and other key
module, and constructs the fax service platform to realize the trasition of fax data
formats, as well as the send-received function of fax data through using WCDMA
network as data bearing way. Experiments have shown that the paper's design of
wirless fax equipment based on WCDMA, could better solve the reliablity and
stability problem of wirless fax.

The paper first analysies the research background, domestic and overseas
research situation of wireless fax machine. Through the intensive study of wireless fax

service and WCDMA related transition technology, proposes the system structure



Abstract

based on WCDMA wirelss fax equipment, finish software and hardware design based
on Altium Designer and embedded Linux development platform, then get it to
realization. Finally demostrates the good send-receive function and stable, reliable

perfomarce by actual network test verification.

Key Words: Wireless Fax terminal; WCDMA module; Embedded Linux



B X

BT D ettt 1
1.1 BB . . 1
1.2 REEEFRAREERMERIIK ... 2
1.3 SR N e 4
1.4 WX RBERMEEREE ... 5
BT E WODMA R E B RIS oo 6
2.1 RERIARNGE . 6
2.2 REBEGEBEARNE . .. 7
2.2.1 MH(Modified Huffman) 4RES. ... ... ... ... ... ... ... ....... 7

2.2.2 TIFF (Tagged Image File Format) #wA3. .. ............... 8

2.3 RBERERSZEREGMB . ... 10
2.3.1 REBERZRSGEIAR. ... 10

2.3.2 EERIEERSARERGRBERIGEENSE. .. .. 12

2.3.3 IR EETE. ... 16

2.4 WODMA A AR, . 18
2.4.1 WODMA T8T9y. . o 18

2.4.2 WCDMA RORNLRBRGELEH) . ... ... . 19

2.4.3 WODMA BURERL RS . o 20

2.4.4 WODMA HUBMERETISL. .. .o 22

2.4.5 WCDMA BUMNZB 22 . e 22

2.4.6 WODMA BRGEHIARFFS . ... 23

2.5 AR BN 24
SFE=E WCDMA L fEE G FAVE TS .o, 25
3.1 BHHFAEILEAItiun Designer .. oo 25
3.1.1 Altium Designer Winter09 #Ei&. ... ... ... ... ... ........ 25

3.1.2 Altium Designer Winter09 B4 .. ... ... ... ... ........ 25

3.2 TEEEEBIRGEMY . ... 26
3.3 BEHEARBRIET: . . 29
3.3.1 B BEEIBEERE. .. . 29

3.3.2 ARIDREBR. 31

3.3.3 HMFEOHBEE (SLIC:Subscriber Line Interface Circuit) .. ... 34

3.3.4 WE %45 (DTMF:Dual Tone Multi-Frequency) IFHIHEHLER. .. 36

3.3.5 AHIBASREEE (MODEM) .. ... 37

3.3.6 LAKM (Ethernet) FEOEREE. . ... 38

3.3.7 HEGEFTHEEEE. 40

3.3.8 WCDMA JoZRfBEASLE. .. .. ... ... . 41

3.4 AR EEINGE 45
SEHE WCDMA A E G ZFREERITT S .o, 46
A1 BT RER . 46



H %

4.2 AT ARM Linux FFE BRI . 47
4.3 BEBRGGEMD .. .. 48
4.3.1 ABEMA. 50
4.3.2 (BEEM. . 50
4.3.3 BEM. . 51
4.3.4 FBEEMN. 53
4.3.5 THREIE E. . 54

4.4 STHEAEMEEHEITSL . ... 54
4.5 Linux BB AR IE . o oot 57
4.5.1 u-boot Bootloader BUFEHE .. ... ...t 58
4.5.2 Linux-2.6.28.8 NIZMUBBAE. ............ ... ... 64
4.5.3 F|F Busybox B HEARNHERGE. ............ ... .. 65
4.5.4 SIMCOM5218A BRGNAERFEORSAE ... ... ... .. . ... 68
4.5.5 PPP (Point—to—-Point Protocol) RZN#Z4E. . . ............ 69

4.5.6 MODEM CX93011 DRFHFRFE. .. oo 73

4.5.7 HT9200A WEZIILERBWBNIEF. ... ... ...l 75

4.6 AREBING 78
=0 i W 5 TS 79
5.1 FEEIEESTIBITIEE . 80
5.2 F&REEIEEMRGIS ... 80
5.2.1 BB, 80
5.2.2 EEINEEMNR. .. 81
5.2.3 BEUETNAE. .. 82
5.2.4 BiFLAKMIEOEZ WCDMA EIThEE. ... 82
5.2.5 BiLWIFI LI A IENIEZ WCDMA EIThEE. ... ... ... ... 84

5.2.6 TEPCunLIMREMBIRERIEINGE ... 85

5. 3 A RN 87
BB BGEERREE oot 88
Y R € 88
6.2 BB . . 89
[ TTHR] oottt ettt ettt en e e e en e neens 90
B e 92

Vi



Contents

Contents

Chapter | Preface..... e 1

1.1 Research BackGround . ............. ... @ ... .. 1

1.2 The Development Situation Of Wireless Fax Technology At home and

Abroad . ... ... e 2
1.3 Research Signification........... ... ... . . . . .. 4
1.4 Research Target And Structure Arrangment Of Paper ......... 5
Chapter 1l Research the Wireless Fax Technology..........cccccovevvvenenne. 6
2.1 Fax Technology Introduction............. .. .. iuiuiin. ... 6
2.2 Facsimile Picture Encoding Technology Introduction........ 7
2.2.1 MH(Modified Huffman)Encoding Format.................. 7
2.2.2 TIFF (Tagged Image File Format) Encoding Format...... 8
2.3 Wireless Fax Service System Construction................. 10
2.3.1 Wireless Fax Service System Introduction............ 10
2.3.2 Wireless Fax Service System And Related Devices
Introduction....... ... ... ... . ... 12
2.3.3 Management The Terminal By Remote................... 16
2.4 WODMA Technology ..... ... et 18
2.4.1 WCDMA Introduction............ ... . i, 18
2.4.2 WCDMA Network System Structure...................... 19
2.4.3 WCDMA Call Flow........ciiiiii e eeann 20
2.4.4 WCDMA Date Transfer Protocol........................ 22
2.4.5 WCDMA NetWork Security...........o i .. 22
2.4.6 WCDMA Characteristics.............cciiiiiiiiiinnnn. 23
2.0 SUMMATY .« ittt ittt e i ettt e e e e e 24
Chapter Il The Design and I mplementation of Wireless Fax
Terminal Hardware are Base on WCDMA Technology..........ccccuvee.. 25

3.1 Hardware Development Tool About Altium Designer Introduction
i 2B

3.1.1 Altium Designer Winter09 Overview................... 25
3.1.2 TheCharacteristicof Altium Designer Winter09............ 25
3.2 The Total Structure of Hardware.......................... 26
3.3 The Function Module Design ............ .. e .. 29
3.3.1 Power Management Unit Circuit . ..................c. .. 29
3.3.2 CoreModule ...t e e e 3
3.3.3 SLIC Circuit......cviiiii it it e e et e e e 34
3.3.4 DTMF DecodeCirCuit ........ovvuiiiiiiiiiinnnnnn 36
3.3.5 MODEMCIircCuit .....ovii it e e e e e e et e e e 37

\l



Contents

3.3.6 EthernetiInterfaceCircuit........... ..., 38

3.3.7 Dial ToneGEeNErator . ...vvit vttt it e e e i e eenens 40

3.3.8 WCDMA Module . ..o i e i e e et c e 4

3.4 SUMMANY . . ottt e e e e 45
Chapter IV TheDesign and | mplementation of Wireless Fax

Terminal Software are Base on WCDMA Technology ........cccccueevennee. 46

4.1 Software Development Basic............. ..., 46

4.2 ARM Linux Development Flow™ ... .......................... 47

4,3 Software System Structure............... . it 48

4,31 Fax Called....... ..ottt e i i iieninan 50

4,3.2 Fax Calling...... ...ttt 50

4,3.3 Voice Called............ it e i 51

4,3.4 Voice Calling......... .. ittt 53

4,3.5 Function Setting.......... .t 54

4,4 File Transfer And Control Protocol ....................... 54

4.5 Linux Driver And Programme . ............. ... ... 57

4.5.1 u-boot Bootloader Porting............ ... ... 58

4.5.2 Linux—2.6.28.8 Kernel Porting..............cc. ... 64

4.5.3 To Construct Root Filesystem used Busybox........... 65

4.5.4 SIMCOM5218A Driver Porting...........cuuiiiuo... 68

4.5.5 PPP (Point—to-Point Protocol) Driver Porting........ 69

4.5.6 MODEM CX93011 Drvier..... .o 73

4.5.7 HT9200A DTMF Driver.......coviiiiiieiiiiiiiiiieennn 75

T TV 11 F-Y o 78

Chapter V Test ANd CONCIUSION .......ooviiiiiiiieeecee e 79

5.1 The Realization Function of Wireless Fax Terminal ........ 80

5.2 Wireless Fax Terminal Test Conclusion.................... 80

5.2.1 Device Initialization............... ... . . .. 80

5.2.2 Voice Function............ it 81

5.2.3 Fax Receive And Send Function....................... 82

5.2.4 Share WCDMA Network Function By Ethernet............ 82

5.2.5 Achieve Hotspot Access To Share WCDMA Network Function By

WIF L . 84

5.2.6 Realization Fax Receive And Send Function via PC.... 85

5.3  SUMMArY . . ... e 87

Chapter VI Conclusion ANd ProSpect...........cvvecooeeeevveoonseeeressssnesseee. 88

6.1 CoNClUSION ... it i i i ittt e s s e i e et e e 88

6.2 ProspecCt . ... e e 89

R = =1 o= 90

ACKNOWIEAGMENT.......oiiieeiecee e 92

VIl



e

B it

1.1 ARER

F LR A SRAEAR B (S B B G IE S At 25, BRSO 1 il kAR b
P a2 A R R B PR3 A5 T B e A T DAAR AT R 1 B e R A T
A B AR IR BRI . & AR DARIRAE B N 25, 1 HL AT PLOR B LA
R FIIER S P ASE, E— B MU AR DR ESsEE A,
FULHE R R4 Bt R & il A by SR 1 B9 =& AE: 4ikA R (Panasonic) bt
# (Brother) , KFJif (Philips) ,=/& (SUMSANG) 5. {H2BEEE SHAN
AR, R, 2 SRR TR A B A I, AR O ME— Y
SRR 75 30 S, 7R HLIBCME B i R e O I A% L RO T R AT 4R 3R
AN BEHK EE PSTN(Public Switched Telephone Network) [ % () i fig B 22 T . {HAE N
77, AR 5 B A 3B AR D o A% 0 DU A B 1) 22 A PR DR B 1
FESP A BB EATIER AT M

Mg B ERNE, E XSGR ERNE R, 2002 4 [EfEE
DL R Ik 185 Ji G LA b, #HELF 2001 4EHE 4 23%, 2003 4F 5 AH AT LI
SRR, kA E S E N 170 G, HILE R, M 1998 4
THO6 1 N A% EALTT S B 4F I A B I K B KRB A, LR IE A /MEER ETF. 24
A ERAE LWL LA B 2079 11000 /3 &, AHRL ) EI 254 15 42 NAEAE FH AL Z 0L
117 B {4 EALI S B 408 1500 1 6. AT LLEH, B ENLARE 4 FEFL
BV 7E M 2 AR R R I AR, A& AR DL 2 & R S EfR M. (58
P B H PR AT A 5 R T A ke 3 A m] B AR 1

BIME B SIEAAE — AR KI8T SR TC 2l (5 4%
AR BRI K JE , F: T4 48 PSTN(Public Switched Telephone Network) (¥ £ 4% 177 i
LGV R S PRSI R 55 Ih A TR SR R AR Gl BN BT 8 T 3, il
A TAL G ] 7€ 70~ 50, T BB T and B sh i Ir A, sk
L PRGN BB E U, EIESEI AN S5 A, B F “ BER BE D,

1



e

B it

FARPIT T, AR,

oL tt B iR N ITE RS BIEAE W 2 1 S — 3448 . il %, & R 3)
SR R . B BT ARG A e, ThEEZ AR, Bl
PESRSE SRR AL, W N TASIEIE . NRUEAE L BT R UT . SRR S AT
NV FIEELER ] o 8] B KPR B R FE RS BB AE (A A, A« BRI B, AR ARATRR,
FRARFTAR” RISt HETTE 2G Falid {5 M 4% ] {f F IR o 2k 1% FLIM 25 2 18
CS 1#(Circuit Switched Domain)f#i F§ CSD (Circuit Switched Data)ti A (1 3 it E i
# T.30 PhUCRSEILN . BT CSD AR —FiE Il iR 7 20, XA GSM
AR TCLABE TR 5 2, B - RS Bl FL Rl %5 ) 2% 11
Z S RAE LR e 3, 1AL LR D 3AIG SemfE BRI IE R A .
i, H T DR X3S R A AN T s Y 5

ARG KRG R MRS IR AL MR S BRI 2RSS, Reske
AT E R, RARKIB6e /), S EMEEHAE, ILU/NUEHE XL e
ARATI G ATAA M SOREAT AR AT RS (VB AS R G0. WCDMA 23R & T 25 =0 3)
BERA. BRI R 384Kbps £ 2Mbps R HISEMEMER . 75 H— &5
B, AT DA A R A A BN S SRS IR S, S T R BhIEAE RGN K

PRk, AR BRI AR T WCDMA e 2R3 & 7 2R S2 I e 2 A% HOIR
45, FEE RN Linux ~F &0 CASEEL, AR UF I 58 Rt B ISR A7 it DL K3
PS5 AL AL M 3 e, A RO e T A LR %

1.2 REAARAREERRMRIRK

5T WCDMA W £ (1) o 26 4% Bl 55 & WCDMA I 25 i M 55 A i B 2 (1 —
ANJ7TH . WCDMA W 4 HH Il 25 19 2 et N — AN THIAA B T A it IX 6 e 4% 20
SR IR .

BRI & WCDMA (¥ 5, 1R 2 [ 5K £ 1999~ 2000 4 8] 5 & 7 I WCDMA
VFRE . BRI 56 TT 38 WCDMA 7 FH I E8 1A 2G IMES IR A3 —H3G, T
2003 4F 3 H 43 HilE S E A& A AT WCDMA NS, . KR WCDMA H
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FURJEAR K — BT 5 5 T H A . BRHHLIX WCDMA F i 43 45T 2005 it
TRHBIX, %A WCDMA F i % X . 2006 - BR L IX WCDMA H = i
S ETHE R, X 2005 4E BT T 0.72 AN EH 43 . 2007 SRR HLIX. WCDMA
F PR R A TS

BRI WCDMA i fe iV i) J5 R £ 2 /N7 — 2 2 E I 3G W%
FHME T CAIARTER, HHT 3G MM TEE O EHBRENER, R
TP 5 7 WCDMA H P itRkig R e ——REd IV FENTiaEE, M
FOR 3G A5 NN K IE58, SRR k. 34h, W X 8% Bld A5 i
R EART E, KR OLHET 100%, N WCDMA KRS F T RIFHIERE,
it AR =4 A WCDMA 5K fR4r Pheis A 2 134k

2009 4 Hh [E el 22 5 1 WCDMA 48 4K H 7 HSPA (High Speed Packet
Access) iR, M4 FF HSDPA (High Speed Downlink Packet Access) 14.4Mbps
L& HSUPA (High Speed Uplink Packet Access )5.76Mbps V55, E.#% 17 HSPA+
MEEBERE J): 2G/3G PRI &, 0 MILE, TRIEMSMICEES. FR, &
[ PGET) WCDMA MZ¥G7E ELIR DL P45 X TESE A 75, A 25 i /2 Mk 2530
FEL, HE 2009 FJK, HEEGE 3G M D AESEE N 335 MKk, A
B AT BT #2010 EEFRER L, FEBGECYS 217 ANMEX
FIHLIX ) 365 Zic & i il 1 E briglipl 55, 5 64 ANEFAHIX 1) 126 KigE
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FeFRdE Linux 2853 38y /N AL 5 [ e fE At as T, S TR AR & 1% H
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