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ABSTRACT

In this paper, we programed the PPP(Point-to-Point Protocol) used in embedded application environments for Globalstar Satellite
Modem. There are number of satellite communication systems such as Orbcomm, Globalstar, Inmarsat and etc. But each satellite data
service have provided a communication interface only for their own data links. A data communication link is needed to communicate with
Globalstar satellite service. Globalstar communication system uses PPP to establish data communication link, so we implemented the
embedded processor based PPP protocol. The user terminal equipment also designed in this paper has various input/output devices and
sensors applicable to any user specific application. The proposed PPP program works well with Globalstar data communication link through
experimental tests,
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AZsE AHoR (1Y 28 By AdENeR HolH (E 1) LCP 2= 2
& A4std LCPoIA WA Linko] #g Aojel A2 MA - ==
Value Description
S #ch 2 og dEe] e NCPFA IPCP Z2E
22 %3l YESA 43¢ sd, vxgeg TCPIPE ! 1. Configure-Request
gato] Auslel A4E sssA AETh 7ldA LCP e | ae g
Negotiation® H& E4¢ sAvha Link 92 44 # e
o ZzEol o AAL BaH BA AN 4 4. Configure-Reject

A Aofdhs L2Edoln. i = 5 5. Terminate-Request
Ael AFF dold FAL £9F 4 Atk . oo

PPP #]7l9] 7]8AS Fx& (29 3)7 2oy, LB2E 7 7. Code-Reject
F 329 gv vEogA fgd Hflez AHEE 5 3 8 8. Protocol-Reject
th. LCP #7le2 AME-3e|H Protocol = ghe] 16375 9 9. Echo-Request
C021¢ «f LCP #jzlolg}s i} LCP #Zle =A 3714 10 10. Echo-Reply
ERete Algsten ogd 2o Y3 92 A4A A7,
d3 92 & 43 221 g3 §A HAl9] ok o] = L Tom

2EZY B4 7tgd 7x2E 23 glow, LCP A9
WA "ert gk mebd @78 A FA 8% 93
A AHE E7He HFIRIAE B & 4 JoH3ITI.

g3 A4 AARS & o 23 22 gevgE AL S
th Zzte] dd HA FHEL 7B FEL /A2 YoiA
LCP #AEL 4 AHE € & d5E 2338 (29 49)
9} o] LCP 3jAE2 PPP Information T2EZ =7}
HEX %%l C021 & 7}A+= PPP Information EE=o] 7#3}
FoH3l.

FEE 3 uolER A4 HB LCPY #FE e
Ao olgle] m=7t A4 Aot Code-Rej #Z& A4
g FE FHE <E 1>F g} o|FeM d4d AA4
AREE FAHL 1-471A] 224 TH3)

Identifier Y=i= 3 nlo]ER 4 ¥o ojA|A] e 243
Sl tialA g9l & = Y=2 T94Fr) Length == 2
HolEZ 4 Hu], LCP #zle] 7|8 Yehl i, code,
identifier, length 12|11 data BE=7HR|2] 2718 E 3}
a2 A o] 27] ]9 WELE padding & FHEFHAY T4
¥} Data 958 0 £ 999 Hlo|lEg FA Hi=d|,
Code =9 Al os|M Datas] &= 2elzcH3].

LCP:= Configuration Option & S#lA #3 42 4A
@ o Jg2 F4E& 54 & 5 2dch Configuration Option
°] Configure-Request #|#1-¢ ¥ &3l A gojats oF

Address | Control | HDLC Information CRC

FF 03 YY YY

4 ~

# ~
L

Protocol | PPP Information |

XK KX

(32 3) PPP =aj|e| T2l EoH

1 Byta 1 Byte 2 Byte
Code Identifier Length Data...

(38 4) LCP W3l A

Type Length Data...

(22! 5) LCP Configuration Option T2l 7=

E ghol AARAH3)

(¥ 5)& LCP Configuration Option #Z FZo|i
Type, Length ¢} Data(Option list) 2=2 FA % o &
2 44 A 2 2EE9 €2 LCP H7 PE=9| Length I
E @l s & 5 Ach3)

Typet 3 HIO|EZ FAHY <FE 2>& £& #E9)
ArgEth  Length ¥E=v & nlojEx 34 o
Configuration Option Z°|& YERH®, Type, Length 18]
3 Data =] Zol& gt vkel Configure-Request
3} 71l Configuration Option Data® ¥ §sle] A4 wolx]
w3 ghso] AMETMEEHA ¢ m, ¥ £ o= dHolHE
°|¥ Configure-NakE #A2 H4&of g} Data Y=i=
ZERO oAU 2 o]4e nlelEx 4 "o aglx
Configuration Option AXREZ 3}l Datad He=
Typest Length B=o] ghol <js] 24 . 283 Data
7t 7 Aole] & dolM ALEHIAW o] A FAl
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ot M|~ FadAge] 44L $8 ¢ 4+ Ak LCP
A7 4F |AHoA 9 10ME Fagon Ao 8
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PAP:= Q1% #4 & 83 Z2EZo|c}, PAP(Password

(X 2> LCP Configuration EIl %t

Value Description
0 1. Reserved
2 2. Maximum-Receive-Unit
3 3. Authentication-Protocol
4 4. Quality-Protocol
b 3. Magic-Number
6 6. Protocol-Field-Compression
7 7. Address-and-Control-Field-Compression
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(E 3> IPCP Efg] HE

Option | Value

Number| (HEX) Option Name

Description

1 01 |IP-Addresses not Use

2 02 |IP-Compression-Protocol | 00 2D (Van Jacobson)
3 03 |IP-Address IP Address

Authentication Protocol) ¥ CHAP(Challenge-Handshake Aut-
hentication Protocol)& A}4-3tch, PAPE A4 w] PPP 317
2] Protocol®™ =9l HEX 3 C023% AF£-5hat, CHAPE= HEX#
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(B 4 HEE H2] BE

Name Expression Body
Request state data | #§71] &5 state(1)
Request id data chabhul o] F4t id(2)
Request LCD data Fel A A LCIXO-18)

Request TEMP data | &% dlo]e] 4 24 | TEMP(3)

Request A/D data | b= 99 #% 84 | A/DID

Request D/A data | D/A dlold] &2 D/A(1)

Request LED data | tl#|€ dlo]g] &2 | LED(D

Request D/SW data | tl#|g dlo]g] ¢l SWI(1)

Request Latitude e A% 83 LATITUDE(10)

Request Longitude | 2% 44 2.4 LONGITUDE(11)
Report Data

e i bl state(1):id(2): TEMP(2):: HUMI(3)::
LED(1)
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(O8 7) 224 A 84 Al2ag

(R 5) SZYAE A|2H AR

= Direct Internet or Direct Dial-up Circuit Switched
Data

« 9.6 kbps Nl duplex service rate (7.4 kbps average)

+ Utilizes standard "Hayes Modem™ AT commands

DaTA

SERVICES | iz
o * Compatible with windows 95/98/2000/XP/NT/ME
« Dial-up networking
= Short Messaging Service (SMS): 19 character
OPERATING « Transmit: 1610 -. 1625 MHz
AECRIENTIES * Receive: 2484 - 2459 MHz
MAXINUM

A owga |+ 426 dBm EIRP (0.4W)

DC INPUT

VOLTAGE v +56 V to +16Y
FOWER *Stale Min Typical Max Units
CONSUMPTION «Shutdown 1.2 24 36 mw
ESTIMAIES @ *Receive 0.28 05 2.4 w
12V INPUT “Transmit 3.6 4.8 54 w

= Operating: -22 to +140°F (=30 to +60°C)
+ Storage’ -40 to +185°F (=40 lo +85°C)

+ Operaling/Storage: ~40 to +1859F (40 1o +85%C)
* Relative humidity: 5% to 100%
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T MA o A= AAUAA N A2EE T A4
o] &5 9 A9, 7} B&9 F3 g, 21X F9 delgE
THsta, o dolee el A9 A= R 94, 7| §
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o A AEE o= 9 F 3ol (San Jose, Sacramento)ell
A o] At
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= A AAle dx1E 309 749 FRE2E AFxS A
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g 2 AMulx AFAE Adshs F T2 24 2 Al
N5S FPsn, o AdgAodEE vl 2704 (San
Jose, Sacramento)7} A& =gt EF AP FEHA
e 914} o] &2 d Hulzke] 3 W& 5 A 2 H7b A
HAE AlFsta 7hdar #e] 7% o1l

(2d 8)& & =®olA 78T 92 ooy A R
el ¢ dolgl #3& ¥k 9% Fdl= PPP g1
TCP/IP ZE2EZES A3t Had d A offAE
229 2ef 94 29SS AHEste AMEA 2 Ao HE
& £ 9ok ZFEYAE JARde z2e HUE ¥s
9, 96 kbps full duplex, Hayes AT command, Dial-up
networking % SMSE A ¢t d§ (28 9= @ F
Ho] sEglo] EEEoltt (1Y 9& T3 HAH &
Y FAES AT F Qi

<E 6> ©% ] Apgoln] 8051CoreE AbE-dh=
C8051F023 EZ2AMAME Ar&stdict (27 9ol & F# 9l
%o] ADC, DAC, UART0,1& W#sta 9l RTC, LCD,
D/ 22l D/OE 9% 74 sk o] Z2AM= Hu
BMIPS £ 52 F2tete g Melderp whaon T2 a8 4
ol 64k Bytese] Tza# 2 do]g wxeE UAsn
Ack A E =RelA FEsERAL s AlAde A
g Arlel dreE Wgsta Aok =g C8051F023+=
JTAGS] Q1-4371 ol & olE(ICE) 7]5& AMgs] =g
¥ Jd2E ge2ed 43 w2 A & 5 ol

oA 2AFE npo} o] B =Fol|A Aztsts w3
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(E 6) CHE| si=9of At

F% A tpo] 2

CPU High-Speed pipelined 8051 -compatible
microcontroller

ROM 64k l:!_vtes of in-system programmable
FLASH memory

RAM 4352(4096+256) bytes 4 wlx.e|

Modem GSP-1620, Globalstar satellite modem

ADC 8-bit ADC, 500 ksps, 8-channel

DAC Two 12-bit DACs

TEMP. Sensor | C8061F023 % 2 =414

GPS Receiver | GI800sLP

LCD 4bit data line LCD

RTC DS1305

Digital Output | 4-channel LED

Digital Input 4-channel DIP Switch

C <:> Debugging Port
ABC

8

g DG <:> Real Tirme Clock
UARTO

1

F UART1 ,::) LCD

0

2 =)

3

e

(02 9) shem| siEslol A

Controll Board |0

ful-
Dip Swiich State

_ g

Led Stale

&D /DA Convert State

&

Report Time

Aepont Time © i~ <1 i"- =

Lco

. T

Send Tawt (bytey |1BUVle /IS

Call | Bring I Apply

(38 10) ALK} ZEE 31H

FEP Program Server Program

TCP/P z 3; TCPAP
g

e U-S)(er
F'r%m Application
FEP
Device
Program

(T2 1) ®H AZEY o B2

H= o] 79 tulo]lxEo] C806IF023 w9l T2 AN
9 43 AEste Fdrh RE dlupe] A5 C8051F023
Z2AA7E Aol =5 sl

A7) ARz 22 QIHHo 2 (2 1003 21,
A A5 3ke] SOCCSH GOCCE Bato] Z2W 2 A AH
3} sk d¥H TCPAP Ul HE TRESFS
Abgste g4 @2 Fujel AL T £ A3, olE B3
A AMEAE g A E Ao & 4 oHI2)

(28 1D 22¥ 26 94 Z9g o843 PPP X2
EES H£E 7|93 dAHA st AZEge] &
Exo|ct, g2 Fu|E 3 He(FIRMWARE), PPP 1
3 TCP/IPE 3 §¥o2 ®BF dto Fdsdr) o5 %
A g = 449 ALgAe TS T F URSE
#staict

4. &8 % 53 dH

2 =RdA FEE 224 26 94 E9E IR PPP Z
2EZ 79 5233 A5g BEs] Slstd 22Y e 94
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EEE nE T2 Keil 8051 C Hupd 2 24 =ik
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EZ A7 44 2 dolg AFA AR A dolEHR
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2] % TEA REQSH ACKE Fii olof &=t
<HE 7>%& ¥ PPP MdolA REQ¢} ACKE HulF3 ¢



FZYUAE 2M DEE 2[5 AHICIE ZT2MA 718t PPP(Point-to-Paint Protocoll 788 415

CE 7) LCP PPP At HOE{

1) 7E FF 03 CO 21 @ 01 00 10 02 06 00 00 00 00 ...
2) 7E FF 03 C0 21 §E 01 00 14 02 06 00 00 00 00 ...

(& 8) LCP thaH| IOl
1) 7E FF 03 C0 21 0 01 00 14 02 06 00 00 00 00 ...
2) 7E FF 03 €0 21 & 01 00 10 02 06 00 00 00 00 ...

(E 9> NCP PPP Mt c|o|E
1) 7E FF 03 80 21 01 02 00 10 03 06 00 00 00 00 ...
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