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ABSTRACT

Data communication is popular and important dued to the technology
development . At present, the data communication is used in several application such
as E-mail and Electronics money transfer. All of them become an important process
in business. The security data becomes an imporiant feature, the transmitted is accessed
by other users, the data can be changed or destroyed, especially for the military security
is the first priority. This project shows the basic data encryption in order to secure the

data and using the FSK modulation for wireless communication between computers.
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ABCDEFGHIJKLMNOPQRSTUVWXYZ
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ABCDEFGHI JKLMNOPQRSTUVWIXYZ
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wuiivesnamiliivesdyanudweg - Junsdifidltgdnseidmeniedmsubiounsod
Y1 A Ay o A Ay 9 o ' A 9 A g Y v 9
183 uile lavziidoyaiunuselidoyadmmnnieesila iendilymiveldimsdedoya

uAaz ANy INA

ol 9

a w dy 1 19 9 o A v 9 Y o -
ﬂ15ﬁﬁmﬂﬂﬁllﬂﬂﬂzcﬂﬁiﬂﬁuﬂu ﬁ?uiﬂﬂluEl‘lfﬂﬂﬁzﬂﬂﬂilﬂ’liﬁﬂﬂlﬂigﬁﬂgﬂ@@]i’lﬁ')‘ﬁn

' . @B o 7 o Ay Ay v A B ] 5 o
AN IAIU !N@@‘]Jﬂimﬂﬁ1ﬂﬂ1\3@1uﬁﬁuuq}@¥ﬁ‘ﬂﬂ@\ifniﬁﬂ ﬂ%i)ﬂﬁmumjmﬂmgﬁuuﬂlﬁ

q

aglugiuuuaynsuudady Sare dandnmd uaz swop Tandumdsesdygedoyaud
»onus udadseen lamiimzvesdaanudeyafinmuoundinzde  Swp daangady

k4 v
v A ° [ T a o Y )
nsaelagdti  Sdnudygiudeyassndie Sure ey Stop Ua 1nn vvililenad

[ a

Qs 1 -7 T § U é’ z |
‘ﬂ\‘ﬁ’n$ﬁﬂ]uﬂlu1ﬂ!u"|Wﬂ']§'Z‘Vi313%1u5ﬂ1!ﬁ$%1uﬁ\7!‘ﬁ8\3!ﬂuﬂullg{‘ﬂzll"lﬂ"Uu INTIEREUUNITEN
Qdciy Yy £ P v b/ v i o ﬂ 9
’J‘ﬁuﬂzrl‘lfﬁﬂﬂmuﬂlu1ﬂ!mﬂ¥aﬂlﬂuﬁugﬂﬁu“] IFUATIATAIDNHT LUUAU

2.15.2 MIauuFInsua

)

[ a % 9/ o v 9 147 A v A A
ﬂﬁﬁ\‘lﬂl'ﬁ]&lﬁﬁilﬂﬂﬂ%ﬂf\ﬂﬂ‘iuﬂ 1%ﬁ1wiumsawegmmﬂmmum e lunsaind

' ° A Y [} 1 [ v 9 A, dyc ﬂ v o
TTJﬁ“Iiﬁ]TL!'JHSﬂﬂ‘Yl@I'E]Qﬂ”liﬁ\‘i‘lﬂ(lu‘lf@\'lﬁﬁluiyﬂﬂ! ﬂﬁﬁway,am:mmumnmm HUABIM

v
@ a9 [

9 A < r 9 B 9 Ay =S
ﬂ'J3331]‘”‘1/]1]‘?]31mligjuﬂ15ﬁﬂﬂl@3€|’aq3 Cﬁﬁﬂ11ﬂ1ﬂﬂ?ﬁﬁﬂllﬂﬂ°}fﬂiﬂiuﬁ ITUVBNAEYNA
9

U U

[

[ ¥ A ) 3 Ao ] Qddw 9 ] ] e
oon legsaoiasludasuSdmua  7saelagdTUNNAUAIABIAITYY IV Timing

o o

9 v o 9 A Y Y o v o 9 Ay v [ A
aon linfoududyanadeya telnmeanuivansoiudygiuvsyanawsgasiied

'
~ o

'|@gndoamansndayann Timimg sanvndyanadeyaddsy shldlagitnsasaduyad

G

9 v
add 9 =R}

=1 Ad' Q d‘! L L ] ] d’{
iimsnlasulasvesdyanauiiesninmsalagdtil YeyaNazgnaIen aerifes] dllu

E4 v v
Fosdyana asiudelimednisudiuiielaiideyadun Jededidayanagiuuuiiamly
9
b=

~ o v T @ @ a o a Jd
nudelasiaszrinednailaemeduduwosdusy  dyanadienil  Aodn uded

(SYN: 0110100) lumisdsunudelasiialaglFIand8nus  (Character-Oriented) 130
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Toyanaudduudan (Flag  Sequence: 01111110) d1msumIaedslastiauuy HDLC (Bit-

Oriented)
Start | < » | Parity | Stop
1 0 1 0. 0 1 1 0 1 1

(M)

ITTTI11T{SYN [ SYN | SYN|SYN DATA
)

01111110 DATA 01111110
G

31 2.9 (7)) MadwuvesFelastia
@) mydwvugalasiauuuldlaadisnys

(M) MIAWAILF AT auuy HDLC

2.16 sHalun15aadeyaIas (Transmission Code)

o o 4

1 ] 9 LR v o o/ A é v
nsdnadeyalidesdudidnes duav viedygdnual vinganilaludedn
£ =) IR Y 1 - £ ' ~ 4
pantsziinde1Iay 2 uuy 18un 715 Analog Information Failunisdauuuiiuyud
' 1 a 1 a J
wlelAde Bnuuuiunisdawy Digital Information flunsAadevessyuuaeNiiuae;
] w35 & a J 4 [ .
Taglumsa iy Digital Seszvuneuimes sznudoyatamsluglves Binary

Y
mMsdsIastoyaIu
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simnasgudtldlunsdsinmsdeyaiograeuuy s
- BAUDOT CODE
- ASCII CODE
- EBCDIC CODE
2.16.1 BAUDOT CODE
BAUDOT CODE %30 ITA-2 {1131a5§114v89 CCITT ¥3naiay 2 swamlsznou
&0 5 i Fang Iumudasnws 18 32 iy S lifemedie: 1 dssnuseiumadsiuiiu
RowiudnuszAiun 2 # 1§ LETTERS SHIFT CHARACTERS 1A FIGURES SHIFT
CHARACTER Ifiefiozaunsadesnysz [deuua Tagswa BAUDOT gmibhunldlusza

TELEX %3 1an auu9ass gnisgndtsvia TELEX efiswayes BAUDOT Azl
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INTAVG U NNAISNYT naugUam

(Binary) Letters Characters Figure Characters
00000 114 (Blank) 114 (Blank)

00001 E 3

00010 = = jApuus3 A (Line Feed)
00011 A y

00100 Sp SP

00101 S ’

00110 I 8

00111 U 7

01000 < < Tlaums (Carriage Return)
01001 D =I"l= who are you ?
01010 R 4

01011 J S 1Huan3a (Bell)
01100 N .

01101 43 %

01110 C

01111 K (

10000 T 5

10001 Z +

10010 L )

10011 3 2

10100 H £

10101 Y 6

10110 P 0

10111 Q 1

11000 0 2

11001 B ?

11010 G $

11011 T T @s)

11100 M

11101 X /

11110 v =

11111 \ das

AN 22 MsEnsiauIasgIuYe 1a (Baudot Code)
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2.16.2 ASCIII CODE

ASCII 8937910 AMERICAN STANDARD CODE FOR INFORMATION
INTERCHANGE Wusiia 8 9a Taeld 7 dalumsdhswadadsnys uazdn 1 dasniluda
Tun1saseaeuiSend1 PARITY BIT CHECK duimuald 2 nuufie nisasaeaeusiaud

(ODD PARITY) 4agn15As39a0u3143ug (EVEN PARITY)

Most Significant Bits

b7 b6 b5
000 001 010 011 100 101 110 111
Hex 0 1 % 3 e 5 6 7
0000 0 NUL | DLE SP 0 @ P p
0001 1 SOH DC1 ! 1 A Q a q
0010 2 STX DC2 i 2 B R b r
0011 3 ETX DC3 i 3 & S c s
0100 4 EOT DC4 § 4 D n d t
0101 3 ENQ | NAK % 2 E U e u
Least 0110 6 ACK | SYN & 6 i) v f v
Significant 0111 7 BEL ETB Z 7 G W g w
Bits 1000 8 BS CAN ( 8 H X h X
b,b, b, b, 1001 9 HT EM ) 9 I Y i y
1010 A LF SUB * J 4 ] zZ
1011 B VT ESC + 5 K [ k {
1100 (ay, FF FS . < L \ 1 |
1101 D CR GS 2 = M ] m }
1110 E SO RS ; > N 4 n ~
1111 F SI usS / ? 0] B o | DEL

& v &
AT HN 2.3 gﬂzmmmwmmaﬂ

ASCII CODE %38 LA-5 1ilu3nasg1uues CCITT nueiav 5 1519991051 a ASCII

LY =3 @ o = 9 @ o YR @ s & o 9 = o
L’ﬂui'ﬁﬁ TUS UNUY 1 @1'Di’)ﬂH5%\1ﬁ11ﬂ‘§ﬂﬁ51\1@‘13@ﬂ‘ﬂ'§‘lﬂﬂ\? 128 @9nys Feih i uenaniia
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anyanldlumstndendadelididnysiei ldaiugumshan (CONTROL
CHARACTER) lagiisigazideavesdidnysuaznisldamlu ASCIT CODE dsgi
v e a . & ¥
2.16.2.1 adanumnavesiidnusziasnldlumsaemsdoya
mg}ail Yy R @ dald.y"y = T - -2 |dy
nnateniun lanandedaueanilddeimdoya uaveliswadadnysmail
[ é % ] [ v 9 4'( =1 4‘ 9 a d? L% 1 ‘3;
nquwilaflusitasieninaumssuddeya delimsdemsteyanatu uazsiamariiag
=) ¥ A Y v W = d‘ a I3 A @
lifigilsenezuaaseenin Idudidnssuusenmuiemiesinsinamuaiistaiuay 1,0
g & o ot o A S o 1 R ydaw 19 @
13 suiludadielunsiauveunses uazlasannzdowdiumde safnds hiduwasdy
A D) ¥ ' v 9 v Ag gy
sruumsemsdeyaudieness hinswld vazms lWdumaammnomariiineudrse:
ya 4 y A4
gMnweaNAITAREUINe N WA 18 o Al
NUL (Null) maneds Litidadneslaq Iddmsulaldiugianamsenineuwmilie
=5
Taifidoyalan
. . 9 ' 9 9 A v v & o
SOH (Start of Heading) ldszydauduvesumnudeniuiadwing dse1nilsyneuday
wingud WUy fdensevendnyasyesdayanaimn
9 1 3 IC!W A 1 9 d’ 1 1] a
STX (Start of Text) 15 umsseydiawail lilfe davvestoyandsriunnie uag
v ¥
diewvsadaideaniunistieiifesasuves Heading A28
9 ' S 9 =) e g & I
ETX (End of Text) 1931)31 & 901ifio 99900 wiauteyaNd N suTuaueny
STX riluduan
£
EOT (End of Transmission) 145 213 1@ugamsasiudaya
ENQ (Enquiry) 1¥lunisasasasuamiliatenisfiegriae Inariteaeunmdu1d
[ % A Yo dy '
aaud ldsuiineaundsle
ACK (Acknowledge) fip sfangsuaremadneuin iieflunisdududeddsli
Yo v
1asuuds
4 a 4 g
BEL (Bel) 1filedesms liinaidoason ieilumadeunseiSondls i luaaunu
= o ] o v
BS (Back Space) 1¥lusumsnusinsemsuaasdumisveunsmwes 1noeendula 1
A
. 9 a ¢ M o ' s Yt A
HT (Horizontal Tab) l¥niuaumsiasinieduiunamasuusenmilninstou
zoz TWawuuauou
. 9o a Jd A o o 1 J 9 A
LF (Line Feed) 19 muanisiiminsofdmuadwmiunesesunsenmlmaouszey
lalfsussiiada‘lal
s Yo v a  J A a Jd A o ] s
VT (Vertical Tab) 1§ muadnyaemsiiuiveunsesniui nisdwmiseunoyos

yusemmitieuludidumiwsngavesnthialy
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o @ A o 4 a 4 o [
CR (Carriage Return) 19 11UASNY MU0 IM I ANHUB UATOIAUT 15 0A 1N UIVD
o 9 A o o ] o 3 9 ﬂ A a Jd =2
woresuuvenm Thdeu ldsdwmiss ngavesussiatiug @uilumiesiiurinansds
A v A d v 9 =® o,
mMsdeu RN uadudusenmaznaned inewes)
T 1 v k4 v
SO (Shift Out) 1¥5 iU HadIenysuY e liasnysRawINTUTvInah
Usnguenelvaninlng
v ' ] ¥ v
SI (Shift In) 193 usHado ny 5o uq tiie 1ds nushamamiu Svweising
uavasnnd
ESC (Escape) filusai 15w susiaduq e Iddnyaizvesnmsniuaudaesia
alslaou Tl Idwaregaluan
FS (File Separator)
GS (Group Separator)
RS (Record Separator)

US (United Separator)
o Ay = 9 o v A Y 9y 9/ A oy ¥
Jayansedendrwiini: lddwendiunlddenlylamuammineay Taudonly 1

£
A FS 29 US Tagaz@eninisuanaas FS iungulnajgadaumsiondls US dungudes

=h

a9
SP (Space) Hustiadag hifinsiuidaonyslaq 19 udauondianeg
< [ o W g 1 g
DEL (Delete) 1f1iluaaszy Iiaudaonysh lidesnsine il Aunsdlveumlnsya
fendndrsnyslamieunzmlnszamaznizas imadwnisaeda
. 9 ' 2 o o A oA c?/‘
DLE (Data Link Escape) 1% lunsszamilsdasnssvseninnai hamamiuezidly
o 1 NN o o Y ) v = Y A A g9 A
sgeunumderhudeya samdenuguilfdudauaSunisaruauduaus nieldile
T 9
Tinansvensud deyahdsumineniiniglddaswiueg
g < @ a 9 g t <A
DC1, DC2, DC3, DC4 (Device Control) iilustianiuauiimslFnuanegiuginsaiy
ldwSetuginsalsu-dedoyaviladisy
. =< o A = 1 @ R |
NAK (Nagative Acknowledgment) #1804 mawamuﬂmammna‘umﬂmﬁmm
Ed
nalumeay iy Madeunniesasg Yu asemuddeyagaymie iHudu
Y H ] 9} a C% é’l o9 E!'
SYN (Synchronous/Idle) 1¥1uszuumsdeiudeyauundslnla edudyanud
] ] d‘( Y H 1]
neyaseganeaauile lilideyadaru
ETB (End of Transmission Block) 143z1gavuvesvuiunienguuesdayafivhinig

E4 [
deinusaiignlFlunisdevuiunienguuesdeya (Blocking Data) Taoh Inssadisues

9 dy 1o 9 = v o Jdo 9
viaudeyail lisuiudeslinnudiniuifugtiuuvesnsdszananadeya
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9 4 { L] a ¥ U $ { 4 1
CAN (Cancel) 195z deyanfiegnianadunneuivuaudoyaivzamiiog laiil

v

YN 9 v oA 9 (Y
mslane Maudeyanninegiues
o [
EM (End of Medium) 1#3z1)9aaumanienin (Redugasies) vesdedoyalidrny
@ 4 4 o
Wuding mal niededeyailszinnouia

[ v F
SUB (Substitute) 15Tumsaaugumsdn llunufidadsnusiifadedanainiy

2.16.3 EBCDIC CODE
EBCDIC CODE 89111917 Extended Binary Coded Decimal Interchange Code Wusife
unu 1 da8nws Musianaspuildliuniesneuiiomes wunlsuneufiamesuaziii

) o i1 g Y = 1] v XK
ABNNAADS 1A 1 1% Personal Computer 34 Tiivena13ds
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A
Ynn 3

MTALaZNISAININ
3.1 an¥azURdalAsany

ks v v o v A P P s 7
Tulassnuivzmiaiavenisyaudly 2 diu de diuvesarsawds uaz serlauls
H 1 o J :/’ § @
Taedt Iud 1uvesas anrd wuszs unisad e lud sy (Modem) fiflumsmaudygn
(Modulation) 1)U FSK Modem (Frequency Shift Keying Modem) Lﬁ@ﬁWﬁﬁWﬁl‘ﬂuqﬂﬂi ﬂfﬁ ®
@135 (Data Communication Equipment ,DCE) 3 YNINABUNIAADS A DIAD (Data Terminal
" 40T A = J A ] ' a s

Equipmet, DTE) !!ﬁﬁiﬁ?‘Ll‘Vlﬁ't’]Qﬂﬂﬂ'?uﬂ!ﬂu“ﬁﬂﬂ@lniﬁﬂﬁﬁmﬂgﬁ§$ﬁ3'\Qﬂ’t’]ﬂwgl@ﬂﬁcﬁﬂlu

4d . 9 d9 o .qvul v dn N\ v 9
ﬂu‘ﬂzﬂ1‘ﬂu1ﬂlm1ﬁ‘ﬂﬂ'i'ﬁﬂﬁm@¥ﬂﬂ@uﬂ%szﬂTiﬁQmﬂaﬁ

3.2 dudszneunieasans
32.1 fanudedaansl FSK (FSK Generator)
v o lla o < A o ) & [ §
frufladyain FSK ffe @adedyans FSK (FSK Transmitter) 33inannsd
i d’l Y ~ [ an AA 9 A o J a A A A
Jufledeyandludyanuatasaiidnuazdudeoyaluni  wwihlinoudideunsedes
a4 9 aa Y ol — s bl ol
wy lamsnla sulasvesdoya luud it anuna sludgyanuniwe i e
FSK vzegluzivesnrmaniinma/asunilatediedeiiios (Frequency Continuous) iilede
A 9 a A a a =) v oo A
yaluusdueunanasundasnaaniugasdn <17 Duaedn <07 (wislununduiune
a = a @ J < A & 1 Ay 1Y
aedn “0” Wuaedn “17) doaBueIANAIN FSK AI@UAIINDTTHIN 2 ANDAIINY
=1 r.-:; a . =1 cid' a y A
fAonlmnasdn “17 138 Mark Frequency (fm) HagAIMANA0IN - “0” 130 Space
Frequncy (fs)
manlasunas WSen1sdion) VeI WANANLATIINATY B NNIULYDINDIN
v o/ 9} P o A Y P [ Y v @ =
Sudyanaduldsunlasiude  Sarmsnlasunlasdyanaesenszsiiudasulasy
1 T 9 H
wlasdagash Fludtaea vegeiwiudannmnlasuuasvesdyanadiudunaves
FsK nldsumlasvesdaanaf e dnaves FSK Generator 3031  8A310A ~ 130

9
Baud Rate fauumsdsdeyadlmalia FSK 8as1lazmnuoas1usaidue
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3.2.3 FSK Bandwidth

[

4 v Y o i A A a
Tuszuumsdearsdeyadrodayanueumdenuiedyanaanudiuuuuaindudei

a
Y

9 a [ v W 4 a 1 v @ v W
@I?JQWTﬂiﬂJH]Ju@uﬂﬂ!liﬂ !ﬁ'ﬁ)\i%1ﬂ3%ﬂ15‘“'ﬁ)\1 FSK aguuwugmlﬁmﬂuﬂu FM a3duUuUMs

ke

a 1 < [ 1
‘ﬂﬁﬂ1ﬂﬁ\1q¢li@n\1“} ﬂi%ﬂﬁﬂﬂﬁ"\lﬂ\i FM NNBYN

u H 1 o 1 R u LI 2
1= 1h '
Bl ] 1 (L] 1 1 D < n 1 u D s 1 Lt 1 - n n (1) O 0

ey i s M o (O~ s AN
VMUY AW Rty

— - 8 e =

31 3.1 FSK Modulation

AYANAT (Center Frequency = fo) Y84 VCO 9208 1UA NN UINATEN I Mark
Frequency (fm) AU Space Frequency (fs) @qf\ig |

aoin 1 fndunazdounnudves veo v fo My i emifuhmanaeu
mlasvesdoyn TuuBamsunann <17 'l <0 uie «0» ll «17 agilinnudienina
194 VCO AouniariisaunItin szndie fn fu & ilerindindauudan FSK vude
MINBQAAULY FM

3.2.4 FSK Ajegiaines (FSK Demodulation)

FSK Demodulation fi® @a5Udayanm FSK (FSK Receiver) aziiluduondayaios

luuiseennndayana FSK Tasdauannaz 192995 PLL (Phaselock loops) f1931)

.............................................................................................

Analog \ dc error ;
FSK I/P voltage
: Phase Amp N\ :

S > DBinary

comparator

data O/P

voltage

y

controlled

oscillator

..............................................................................................

3 1/ 3.2 PLL FSK Demodulator
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PLL 1u FSK Demodulation finannisyiraumilouniy PLL Ju FM Detector 0
o = A e A 1 o = a

9819A99UANVINITUUININY Center Frequency (fo) uaziummwmmaeuwmm PLL
doulian seudne fm AU s vz lfifaussduamanieullase (DC Error Voltage) &9
DumauinnmslSoudiouma  (Phase Comparator) vesdyanaduna  ({19391nA100

v v Y
Suwafidime PLL Tifios 2 a3 wdde fm uaz fs Aetiy AwseduAInard Jedidios 2 sz
[} :/' P A A N 4 a
gty Faunsounudleasin <17 uazaedn <0° e wdmeduwailly m uaz 6

o @ =|X*X—M Yo J o 9 oA o 2
awdwy 15ielddyanaeinann pLL nduuuiudeyalunidmiouiuaeuusniidan
nnlszns
A qy
3.2.5 wuINMI0ENUUY FSK mialdau
o = v 2 o = @ 9 9
naennis ldnswdmdnnissesswazoeaveinsu-de  UByandy FSK 1IN
a ° a wva 5 1
auaasudy fugdemairllF o lumalia Feide sezeenuuuises FSK ldedn
A v 9 o a 4 o =

5 leneun1seenuuuIees FSK vz 1%gilnsaitlszinnmiudames uazaynsalmady
v v ‘ﬂ q’/’ 9 v 9 [ (] ‘d' o = 9 11 a
a1 weeluens  FSK vienudiudeuazasy  uaiesantlagtiuma lulaganu lod

(Integrate Circuit) TéWannllunn shldeunsasnneesaieg dhdseiuussgnely

Fildng wu o eeuuendl led pLLfudu
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3.2.6 Block diagram ¥834MA@g

ABUNUADINOTA RS-232
(-12 0 +12 T3a9)

mlasdygadoyaves
ABUNAABS1NINATTIY
RS-232 1) useaunsaf TTL
(0fus5 Jaan)

MnsHegandT I
1411 Frequency Shift Keying
Modulation

de99nNINATEITAIINY

31 3.3 uaAInIsiUYeINIAas
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3.2.7 MSMINIUUBI9DININE

3.2.7.1 dauntsudlasdayaadeyamasgu RS-232 Wuseduusedy TTL

+5V

Q
é 470 Ohms
<

*_O TTL O/P

FROM RS-232 - ‘4—@
—AAN, ! C458
PIN 2 (TX) ( ™ w
2 |
|
f
L

31l 3.4 20vsulasdyayal RS-232 1Py TTL

MUtz ldnsugamesiues 458 vhameg 2 annz fle azvhauly
ANNILOUAT (Satmarate) 4oz an13zAnaa (Cutoff)
[.sat = 10 mA

Isat = 10 mA/B = 10mA/120 = 83 UA

145 1TV 100A
I. = 100 HAX120 = I2mA
Wov, =12V Ry = (V,- VL, = 13 kO
¥ R, = 100ka
I, = 113/100kQ =113 pA
I >I;sat

¥
aetu Tr azdiuluaniig Saturate
¥ R, = 100ka
Wev,=-12V;I, = 0pA

£
Aty Tr sxiruluaniag Cutoff
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3.2.7.2 @IUYBINIBBALUL FSK Generator
Y o A o & aa
lumsesnuuy FSK  Generator Iaiiwerlefiwes xr-2206 auilululudsa
o s S o A A o v A s A = A 4 A A
Hleddu iwweiismes dullandueninaldnsnaulel sduauumdeon adudimvasy vie
~ 1 z:' 3 4 =2
3uil(Ramp) Iasdigrunnuddua 0.01 Hz 9 1.0 MHz
EX v
Tunstiiisnes1d xr-2206 Wudaduilandugdleni ludnuae FSK  Generator
A iy v [ I'd o @ $ -9
Tl lniidis SFaumes R1uaz R2 fideszniient 78 funsamudIsy TasNdayan
aa =) . . = 9 o I @ o @ J
AvABA (M58 Keying Signal) Niflowdningan 9 veeled dluddmuadyanamausnina
v o a"A’ 1 [
@12) §119 edluannzaesdaniedl v, > 2v uda R1 szdiudmuaindiieswdy

dunuilszgiidenseuszninien 5 fun 6 (wieluhuesndududn 9 § v, <1v

Bias
14 @ o Sa o v g 1 @ t A [ <2 o
uda R2 szfludadmualndils saufudafmlszyszuinu 5 fun 6 wwiReadu) Sun
] E
Thanuddnineeglusassendn m fu &5 laeis fm uaz fs szdassdefuuazase
nagunlasnawdldTaons idens1 R1 u5e R2 awanmstieas
fm = 1/R,C
fs = UR,C
v d ' [ (] (] g
aunudlszgszndnwn 5 A 6 928glugIe 1,000 pF - 100 uF MA UMY R,
1og R, 9¢8f 1U%39 4 k - 200 kQ
9 @ o ¥ o ’ s £ o <
Tumsesnuuudmdniussuludesimuas fm uay 5 Aoudsesfimuaesd
¥ £ v
18 wilumalgidsswdivnesnsdmua fm o &5 ey dnezduilanlubes
A Jdv A o > A o 2 o '
e luilpuaznisdinue fm uaz fs tusneados]ide Baud Rae lumssu-da
v
2 v o ‘é 1 \ Qs
Ao Auludalimsivua fmuay f5 $9U50A31 FSK BAND 4As92UAn@19fuA1L Band

Rate A9A1514

75 Baud fm =1110 Hz
fs =1170 Hz
300 Baud fm =1070 Hz
fs = 1270 Hz
1200 Baud fm = 1200 Hz
fs = 2200 Hz

A1919 3.1 FSK BAND
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P P & L i ° Y A
15119 leFues XR-2206 Fuilu Monolithic Function Generator mihhlumsueq
o an < 9/ % ] 2 Yo A A {'
madagufiaen  lasmadisiauounawd FSK daunsalflafuauneidiy  TIL
2 v " v t a
w3e cMOS 18 ensafinzldaedugilmieanaldtszana 3 vpp uarAnnwie
Y Q/ 1 a 3 T T
disuvesdygnuinaTuszegsznin 0.5% a9 2.5 %
295 lFumasdezy  Tasdgyapuataes dunaszdiniv o dyanaseAugs (High
level signal ) 32HAAWAA WA /R C Hz diudyanaiszdud1 (Low level signal) 9sdifin
{ v ' ] o [ @
A UR,C Hz (anwdumumiindiuledy dufivilszymbehia) deeld
A P A Y] AN Y A o 1 1 o Ay A
fiauadesn i awdumu R, uaz R, 3 Bifieliumanudaiisuvesdyanuitesh
qa $1lidesmsAmazidemnn Aewezidesan 15 uaz 16 Nwazdadumuliumld
9 o 9 ' a4 '8 = 1 o a 4 =]
R, 919zUNUA IR IAIUNMIUAIAG 200 Toviy i 2 Aneminadafiuaudozlidnlszanm

<3 o Y g
600 Toviu wazindsezldudnmsniae (coupling) A28

RS-232 1Kz Frequency
-12V 5V 1,200 Hz
+12V ov 2,200 Hz

[

A1514 3.2 WS ouMmoussAUdY N8 RS-232 Ay TTL
f1=1,200 Hz = /R,C
C.=0:1uF; Rl =14£C
R1 = 1/1,200%0.1x10°°
R1=28.33 kQ
Benldy €= 0.1 uF Az R1=82kQ
2=2,200 Hz = 1/R,C
C =0.1vF; R2=1/£C
R2 = 1/2,200x0.1x10°°
R2 = 4.545 kQ
wenldau C=0.1 uF uaz R2=4.7kQ
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+12V
7
1 uF
4 :
1 200
5 13
i
FROM s S FSK O/P
CONVERTER — e b
o 9
R1
At iy
VAA—], 8
=N -2 Vv E8
47K N
1uF S0K
£ - 10uF
TR 510
+12V

51/ 3.5 2993 FSK Modulation



FROM RS-232
PIN 2 (TX)

A\
riOOK

100 K
__/\/\/N

r[}—

34

+12V
T i 200
i 15 13
470 L 0.1uF MIC
> Bl FSKO/P
P e e
S g
; S [—
CIURNS g
AT 10K
i Sl AN C458
e 0014, Yz Y3
+5V 47K L
) 1 uF E S0K =
N e
\
— 10TF

C458 =

/j +12V

71l 3.6 HARIRTVBINIATS
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3.2.8 Block diagram U831A51

[ [

VdyauUNATEEUING

o

MnsAvegandy o

uilasszAudaaol TTL

WuanasgIu RS-232

{1V A ~ 4
AUV UATDIADUNIAUNST
W11 RS-232

1 3.7 naenshNUveInIATY

3.2.9 M39ONUVVIIT FSK Demodulation A28 IC 1083 XR-2211

Tums Auequan daanm FSK 15114 1C wes xr-2211 FuiluTuTudtamaden
91 (monolithic phase - locked loop ,PLL) G3gnesnuuumdmsumsdeoaisteyalaamme
1 A 9 anl 1 =2 o a d‘ﬂ [ 1 ]
grunuIN1FuAwea 0.01 Hz 09 300 KHz dyanadunanduemasnagluyia 2 mv
39 3 v Tasawisaweuaeldaiu DTL , TTL uaz ECL 2993mwlulsyneudls PLL
d M5 tracking A IUAIWDIUNA  Quadrature phase detector LA FSK voltage

comparator
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I¥Tasnsd s iines 90w Adeldimuainanua 5 @ fe R,R,R,,C,.C,
uaz C, lag fm= 1,200 Hz uaz fs = 2,200 Hz
N15A1UIN
1. fusmawdnanwes PLL t
£ = (fm+f5)/2 = 1,700 Hz
2. enldaamdumu ndils (R, Tud 10 kQ 93 100 kKQ Tudiis 1 danud
smenifiis R, Usvanu 20 kQ Taoldaudmmusing 18 kQ eynsuiulnm
uFlefimes 5 kQ
3. dnnusanhdaes ¢, 910
C, = 1/ROf0
C, = 1/(20kQx1,700) = 0.0294 uF
ienly C,=0.027 puF
4. MUIUAMATWATUNIY R, 2I0AUNS
R, =R, (£ /(fm-fs)) = 20 kO (1,700/(1,200-2,200))
R, =34kQ
fonld R, =30kQ
5. AIUIU C, N
C,=C,/4 = (0.027 pE)/4 = 0.00675 UF
i@onld C,=0.01 uF
6. smummihdnes C, el¥aamdum R, = 100 kQ uag
R,=510kQ
C, (in iF) = (3/Baud Rate) = 371,200 = 0.0025 pF
ienld C,=0.0022 pF
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01uF L] 1 14
FSK I/P owﬂ_ﬁ 2 ;]: 0.027 uF
i Jf SRy
i 3 -y
12 ’ A —
0.027 uF == ; e VV\H?}( \/
J % i XR 2211 c
l o 470
. == leé @‘—‘
s 001uF N =
+12V O—J\/\/\,Tb_—ﬂ 7
DATA O/P

T 510K 0.0022 uF

71/91 3.8 2995 FSK Demodulation

3.2.10 dmlasszavdyana TTL Wwsnasg i Rs-232
19 1C 1ed MC 1488 (Gd75188) Fuiu IC line driver 19dm3udy RS-232
s I P r'd Y @ [ P [ Y 4
ussauumasngNniige + 15 Taav aunseldfuunaeei liauues 18 edwazuan
ANDINUTIRLYeNAT ey 2 Taa wu i 1Funasse +12 Taaw
S e - ; _ 4
ietlouduna TTL 003 0 (<0.8 Taow ) maiI&91n line voltage vy +10 v #a

1311 space Y94 RS - 232
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uATBUNA TTL avdn 1 (>2.4 Taash) mafi 18910 line voltage 22iflu -10 Taad ass

11 mark Y99 RS - 232

XR 2211
PIN 5 +12V

T To RS-232
PIN 3 (Rx)

2. BBl 0 ipw

~1~0.1uF
4 IOKl &J/

MC 1488
5

=
N>

g1l 3.9 nansrsesuasdagna TTL fu RS-232



+12V
?
-3

0.1uFL—-q
[}

0.1uF 14
J 13
RO
12 VaVan ¢
0.027 uF 470 5K
XR 2211 b 30K
470
L s a—
AR, 001vF =
+H2V o= AN T . o
O g -
DATA O/P
= 510K 0.0022 uF
e—\/\/\ i(
412V
T To RS-232
PIN 3 (Rx)
o giieis
4
MC 1488
5
6
1

71 3.10 3995 mATY
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3.3 SN ITNINIUVDIATUTY

TRANSMITTER

TX
Message or Text file

Comm Port

FSK Modem

VHF Radio

31l 3.11 Tlfsavesduds
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3.4 APHAUZNI TN UVDITIUS U

RECEIVER

~

FSK Modem

Comm Port

. Decryption

51 3.12 Trl§nsavesdnsy
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35 msatuazesnuuuvesaauauislaalilsunsy VISUAL BASIC

3.5.1 @aunie1a (windows) 139 Tuldsunsuisznevean

3.5.1.1
3.5.1.2

35.13

3514

3515
3:5.1.6

niheen 1 saaanthvenanvesldsunsy iy
Y 1A ] A /A a 1o 7

wihaah 2 uaasnaemafenneiaisfadanuglnsainiguen

[ I3 ' o -
ua:amm’Jﬂlumsaaua:sm’fayja (Configuration setup)
uthanad 3 naasnihwemsdeteyaiidsimiudeninm (Message
Encrypted Transfer)

T § 1 4 £ o
wihaad 4 uaasniwensdeteyaiidhsiadu’va (File Encrypted
Transfer)

9 A Y o 9 %
HHIWN 5 llﬁﬂ\‘lﬂu'mﬁ]ﬂTi!L‘lJﬁ\‘lﬂﬁ‘]JﬂJ’ﬂQﬁ (Data Decryption)

Y 1A b4 o dy dalj 9 o
UUI NN 6 Llﬁﬂ\‘i‘ﬁHT%ﬁ]aﬂ‘Hm%‘ﬂ?NIﬂiﬂ@Tuulmgwu§1uﬂ13W15ﬂ'LT

g1l 3.13 uaaswihaevanvesldsunsy
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ommunication Settin

71315 waewmdhawwesmsmuudenin
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1 3.17 uasmhasvesnstleunauenia




Hardware Configuration oot a(ing

exs ord (| Eroymion

9
51 3.18 pgasnihmaaesneasvesassuaziug s s vadeya
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N 4

Nani1Inaaed

4.1 BHINNNTNAGN

.|||||”| ““““"

computer Radio Radio computer

44
51} 4.1 vdenleezunsuveslasany

d 2 aidydl = d ° Y v Y [y
gl gunsel DTE deluiiifie asuniameiymaa vzsiinsiulazdsveyany
- o v { N 24 ,

aeuiiumesangnmieiadn lnasndy JasluvmeineuiamesAnmiluumadadeoya
< v a d v w ] o <
Rezdeeyaean luuupeynsy medumesia Rs-232 ¢ hlhidud Twan anidulunn
o o aa o [ t {5 1 ] 4
szinmsulasdganadeyanuudvasa Iiudyguenidendmanudd @y duawi
= 9o as 9 o A o = 9J A & a 9 d'
@vadaodinssns i uuuawd (ESK) siudelsmandmmiwnuia <0 uazlyaiwd
v £ a oa: @ J [ a @ 1 2
Snamilumuda “1» nimiudaana FSK ifvzgndwen lagdngiu-de uuy Walkie-

Talkie luguanudMmuzau

T
a =

4 4 a ' s o [ 4 a o
afungfignuegiaanda Wedumeid@nadliinaivveunismeuiiumeion

9 & [} v d’ @ . & ° 9 = [ Aw ygq Y
AU UINITHIUNIUUBIUATOITU  Receiver m%miwmmu@@m@ﬁmygm mn"lﬁ‘lm‘ﬂu

e

& e Ay o ol g o o v ‘f]
Yy FSK !NﬂuWﬁﬂloﬂJ'lle"lﬂuWW‘MIN!@Nﬂ‘il%ﬂ"lﬂ']ill‘ljﬂﬂﬁﬂlufg']m?]u'm?]ﬂﬂlﬂﬂiﬂﬂ! U

an 9 1 1 A o 9 a J Y 2 &
ganuAsaeaudIdeiIudweesiMe  RS-232C 11 neunanesanatuniledanims

Qe

1szananade 11/
4 ) d o o Y . 9 A"]:.]
PINASHIIUYBIVADN IABLUATY LT UIINBUHAABINIARIAUTIIN U LU
o 9 y y = ga o '
gilnsai)arenedeya (Data Terminal Equipment :DTE ) Tagngilnsaidumesimasyning

o 4 o a [
gilnsalalaemsdeyanueilnsaldearsdoyn ude Sumeia RS-232C
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4.2 ¥an1inaasdved FSK Modem

mnm'imaaada%’agaﬁr’f]usﬁ’auaﬁﬁ? (ASCID)  amsninszAudyIMINATIIY
RS-232 HaTYUIALTINY Mark VU 12V Uz Space YUIA +12V HOUAUTZAULTIAY
TTL #il80nsesudassedudagin sswud seduusady TTL vee Mark 910 -12V 9%
pautlaafiusedy 5v ¥ea TTL uaz Space vua +12v Whilu ov vesszduusadu TTL A3

uaaalugl 42



[

s
P 51 4.2 uaauednavesniauasduan ﬂL . o .
nansiiduenanWar il Iasuns mmmamam&mmﬁsﬁ%ﬂ}% W s loveidunnsén

o

I = O & A O Y agvw & Y Y a = v S A ° v
iﬂijqﬂiﬂﬂ,@ﬂ NG @ﬂWQWqNNIWWQLLUaQLu@M'WLLa%(ﬂ@ﬂ@qﬂaﬁﬂﬂL"i]r]GUE]QL@ﬂﬁqiv‘]ﬂﬁiﬂmﬂﬂqiuqlﬂiﬁj
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dio'ldrzdunsedy TTL udafvzdlowdng ¥ 9 ves XR-2206 fuflu vp wee FSK
Generator HaAAINABENN Tagh
«r___, 5V 9zMAeAwE 1,200 Hz 3al4 1,212.8 Hz
YUIA 2.605 Vp-p +5.8 VDC
"y OV 9zmARRIE 2,200 Hz FA’ld 2,223.8 He
YU 2.72 Vpp +5.8VDC

deeenemalavdernfuusa ludveunieefu-diingde lal
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71 4.3 nrauerdnavesmaulasdayg i Binary luilu FsK



5

@ @ d’

£ v A 1
Fmsuneduiu erfudya uideesneinmanduingdems F9Ingdemsvyi

o

o o

o/ o/ d' 9 [:% an w d' 9/ % é
mimamuﬂunmmma”lmﬂuﬁmmmmmmmu Tasszaudyanudldezdluszay TTL &

Q Q o/ é
sxvhmsudasdifussdudyananasgu Rs232 Tasld 1C MC1488 a9z lawans

o

NA0e9Ragli 4.4
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71 44 uAAULIFHAYBINIA Demodulator FRYg19s FSK iy Binary
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43 PISNeaoasNan1sNaasslaIuYelYsunsn

TunsdedeyadasTsunsy woes Hanvaznalfouiiunsdadenuy 2 me (Halt
duplex) SatunsAadaarnsUiudnyurmahauveseuiiimes sedesimsihlddanils
I UAIAS (Transmitter) azdadnilasiugasy (Receiver)

43.1 msd Q‘i’fﬂg’diﬂﬂ TX Computer laléfs RX Computer
43.1.1 Alantharedt 1 Fadlundermdn
: 43.1.2 9N Communication setting Lﬁmﬁ@ﬂ Communication Port Hazsas s
euawaﬂ?msﬂiﬁ’mqﬁuﬁamﬂdmazmﬂ% 1200 bps
43.13 naoesdedeyafidnsiaiiudonin (Message) antfuintstleunau
iﬁmﬁauﬂm%’aga S hisinsdlousiia msaseyanzsmsduTudenawind (Plaintext)
detlousiaaianvhmisiden Tnuamsualasdeyaiuilunuy Cipher A 130 Cipher B
43.14 nagesdedeyafidiusiaiiuivdimy Text file masiafzadoiy
AsaULTen W
4.32 dauvasnssudeyn
43.2.1 Aantharenan
43.2.2 311151880 Communication Port Ifavery °luﬁf:ﬁa 1200 bps
4323 denhmiavesnisiudeyadazdosdenliassiumadudedhidudei

o 1 o . v o . ] @
Wdadaem s anUY Cipher A n13neasiafziluiay Cipher A A28 1FUABINU
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g1l 46 naagminavan

g‘lJ 4.7 BaaNNg 1890 Communication Port 19 Baudrate



56

NETWORKS. THT

This file containg information about making your netwark compakit.:
with M5-D0OS 6.21.

This file contains the following sections:

1. M5-DOS Shell and Metworks
2. 3+Share

31 4.9 uanamydsdoya Text file Tag1d Cipher Mode A



a7

Wireless Data Communication Secur

31 4.10 wamanthananvuziiudasudeyadan Cipher Mode A

31 4.11 saasmstloun1snauesa (Keyword) 1ums 1L Cipher Mode A
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Whieless Data Bommunication Secuf

71 4.12 namsdenwngnidnsadau Cipher Mode A

31 4.13 ua@In133ud8yan1n Cipher Mode A
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o 9 A & *
4.14 dnyaemsldnuveslassaunmivauysal
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-
YN S

unagluaziensel

Lo do o &4 = y 2w y
vinnnaassiifunsnaaesidarituie msAnulimiwdmdnnsvesmsin
@ o t = 2 2 2 o IR
svindaananeudiszimsdsdeyasenlyl Tavamsonmdsvaldwaouwy  Fahld
9/ ' 2 9y o o uyd o & 9 o A
foynvausiendenisasiedey dudideyaszgnaniuidnaw Bnvaiinisldngyuesiad
o V9 = v Q' 3
wannaty hilvdeyalinawilasadeungy
FSK Modem si1nsdsdeyanuulias fidedidadieg Aramatinvesns
Modulation ¥4 Bandwidth 489 mnmsmamda%ymmu Asynchronous RFRELT]
_ o , 5 \
foyagegald 1200 bps wiedndr Swelddeleyaguniiiszdecldmalinetiedurdnee
a0 150 wlaveguasy
Ja \ 4 A a 1 2~ o
ININAaed 11NsiFINg Walkie -Talkie 1@e1nIngeglu VHF aalinsly
9
Foedgum dudwanniehldlidygmsunauiie wensndinsiudedeyaszning
T v Yo W 9 @ A 1A 9 A o
dafudfuindesiannlusowesllslasea Tunsasisaeumianaavesdayaiims

' o A q9yyy A 9 9 =
aasTy !‘Wﬂj‘ﬁ\lﬂ"lﬁ)ﬂ?’mﬂ@,ﬂﬂﬂﬂﬂi‘ﬂﬂ’luu1ﬂ“ﬂq’ﬂ

da s 5
dselawufiaglasvaninseaiui
1. ansndngedemsuanilfeudeynszndne Computer Y Computer 18 eds
laeany
{ Ay s s o 3 3
2. Juaewhi hiflawe Insdwidhds fansaldganaaesil1a
3. 1 llszgnd 19 lumsnanaldeudeyadunisnims esainnisuanilasu
9y dv IS g 9 ' a h =
Yoyauvufiazlinawilaeadsvesdioya nniimadadeniaaes

4. i ¥funsuannlfoudeya Begsne e
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1PNA1991304

(1) C.Louis Hohenstein, “ Modem Computer Peripherals For minicomputer ”, McGraw-Hill
Book Company, 1980,p 253-264

(2) Technical Reference, ** Asynchronous Communications Adapter ”,
IBM Personal Computer XT Hardware Reference Library ,p 185-190

(3) Freder F.driscol, “ Data Communication ”, Saunders college publish,1991 p.166-184

(4) Jennifer Seberry and Josef Pieprzyk “Cryptography An Introduction to Computer Security”
,p.61-78

(5)8u gasassm nudemsdoya uaz sewiiumesiaisa . u3Em Fidagadu $1ia
WA, 2531 Hi11 44-66

6) a3.3%an] Asuudt, as. Ysrlund nadisy « ﬁug1un1s§aﬁ15%®ga

JICA , W.9.2536 11%1190-97



VERSION 5.00

Object = "{F9043C88-F6F2-101A-A3C9-08002B2F49FB}#1.1#0"; "COMDLG32.0CX"
Object = "{6B7E6392-BSOA—lOlB-AFCO—4210102A8DA7}#l.1#0"; "COMCTL32.0CX"
Object = "{648A5603—2C6E—101B-82B6-000000000014}#1.1#0"; "MSCOMM32 .0CX"
Begin VB.Form Forml
BackColor =  &H00COCOCO&
Caption "Wireless Data Communication Security "
ClientHeight = 2055
ClientLeft = 2160
ClientTop = 1965
ClientwWidth = 4680
BeginProperty Font
Name = "Tahoma"
Size = 8.25
Charset 0
Weight B 400
Underline = 0 'False
Italic = 0 'False
Strikethrough = 0 'False
EndProperty
Icon = "Forml.frx":0000
LinkTopic = "Forml"
PaletteMode = 1 'UsezOrxder
ScaleHeight' — 0
ScaleWidth = 0
WindowState = 2 'Maximized
Begin ComctlLib.Toolbar Toolbarl
Height = 390
Left = 240
TabIndex E 3 0
Top = 0
Width = 3720
_ExtentX = 6562
_ExtentY = 688
ButtonWidth = 609
ButtonHeight = 582
Wrappable = 0 'False
Imagelist = "ImageList95"
_Version = 327680
BeginProperty Buttons {O713E452—85OA—101B—AFCO—4210102A8DA7}
NumButtons = 9P

Begin?roperty But
Object.ToolTip
Object.Tag
ImageIndex

EndProperty

tonl {0713F354-850A-101B-AFC0-4210102A8DA7}

IlNewll

mn

Text

1

BeginProperty Button2
Object.ToolTipText
Object.Tag
ImageIndex

EndProperty

BeginProperty Button3
Object.ToolTipText
Object.Tag
ImageIndex

EndProperty

BeginProperty Button4
Object.Tag

1]

{0713F354—850A—101B—AFCO—4210102A8DA7}
"Open Text File"

2

{0713F354—850A—101B—AFCO—4210102A8DA7}
"Save File As"

nmn

10

{0713F354—850A-101B—AFCO—4210102A8DA7}



End

Style = 3
MixedState -1 'True
EndProperty
BeginProperty Button5 {O713F354—850A—101B—AFCO—4210102A8DA7}
Object.ToolTipText = "Send Text File"
Object.Tag = nn
ImageIndex 6
EndProperty
BeginProperty Buttoné {0713F354—850A—101B—AFCO—4210102A8DA7}
Object.ToolTipText B "Send Message"
Object.Tag = nn
ImageIndex 5
EndProperty
BeginProperty Button?7 {O713F354—850A—101B—AFCO—4210102A8DA7}
Object.Tag = W
Style = 3
MixedState = srlmmmbifrane
EndProperty
BeginProperty Button8 {0713F354-850A-101B-AFC0-4210102A8DA7}
Object.ToolTipText 3 "Properties"
Object.Tag & Iy
ImageIndex 3
EndProperty
BeginProperty Buttond {O713F354-850A—101B—AFCO—4210102A8DA7}
Object.ToolTipText = "About Project"
Object.Tag # Ll
ImageIndex = 8
EndProperty
BeginProperty ButtonlO {0713F354-850A-101B-AFC0-4210102A8DA7}
Object.Tag = M3
Style = 3
MixedState = e TR
EndProperty
BeginProperty Buttonll {0713F354—850A—101B—AFCO—4210102A8DA7}
Object.ToolTipText = ' ER "
Object.Tag = LL
ImageIndex
EndProperty

1]

I

Il
~

EndProperty

Mou

selcon = "Forml.frx":1002

Begin VB.Timer Timer2

End

Int
Lef
Top

erval 300
1ok = 5880

Begin VB.Timer Timerl

End

Int
Lef
Top

erval = 10
ic = 6480
= 0

Begin VB.TextBox Textl
BeginProperty Font

Name "Tahoma"
Size 9.75
Charset . 0

Weight 400
Underline 0 'False

I

1]



Italic = 0 'False

Strikethrough = 0 'False

EndProperty
ForeColor = &H80000006&
Height = 3255
Left = 120
MultiLine = -1 'True
ScrollBars = 3 'Both
TabIndex = 1
Top = 960
width = 7395

End

Begin MSComDlg.CommonDialog ComDlg
Left = 4050
Top = -45
_ExtentX = 847
_ExtentY - = 847
_Version = 327680
MaxFileSize = 1024

End

Begin MSCommLib.MSComm MSComml
Left = 4545
Top = 0
_ExtentX = 847
_ExtentY =847
_Version = 327680
DTREnable = 5 10, (R us
InBufferSize = By 2

End

Begin ComctlLib.StatusBar StatusBarl

Align 5 2 'Align Bottom
Height = 345
Left = 0
TabIndex = 2
Top - = -345
width = 0
_ExtentX = 0
_ExtentY = 609
SimpleText = nn
_Version = 327680
BeginProperty Panels {O713E89E—850A—101B—AFCO—4210102A8DA7}
NumPanels = 2
BeginProperty Panell {O713E89F—850A—101B-AFCO—4210102A8DA7}
TextSave = pa
Object.Tag = "
EndProperty
BeginProperty Panel2 {0713E89F-850A-101B-AFC0-4210102A8DA7 }
TextSave = "
Object.Tag = L
EndProperty
EndProperty
BeginProperty Font {OBE35203—8F91—11CE—9DE3—OOAAOO4BB851}
Name - = "MS Sans Serif"
Size = 8.25
Charset = 222
Weight = 400
Underline = 0 'False

]

Italic 0 'False



Strikethrough
EndProperty
End

0 'False

Begin ComctlLib.ImageList ImageList95

Left

Top

_ExtentX

_ExtentY

BackColor

ImageWidth

ImageHeight

_Version

BeginProperty Im
NumListImages

a

5160

0]

1005

1005

8421376

16

16

327680
ges

10

{0713E8C2-850A-101B-AFC0-4210102A8DA7}

BeginProperty ListImagel {0713E8C3-850A-101B-AFC0-4210102A8DA7}

Picture
Key
EndProperty
BeginProperty
Picture
Key
EndProperty
BeginProperty
Picture
Key
EndProperty
BeginProperty
Picture
Key
EndProperty
BeginProperty
Picture
Key
EndProperty
BeginProperty
Picture
Key
EndProperty
BeginProperty
Picture
Key
EndProperty
BeginProperty
Picture
Key
EndProperty
BeginProperty
Picture
Key
EndProperty
BeginProperty

4210102A8DA7}

Picture
Key
EndProperty
EndProperty
End

ListImage2 {0713E8C3-
"Foammil./FrxV:

ListImage3 {0713E8C3-
"Forml.frx":

mnn

ListImage4 {0713EBC3-
"pPormlisEFrx! :

mn

ListImage5 {0713E8C3-
"Forml.frx":

ListImage6 {0713E8C3-
"Forml.frx":

ListImage7 {0713E8C3-

"Forml.frx" :25B8

nn

ListImage8 {0713E8C3-
"Forml.frx":

ListImage9 {0713E8C3-
"Forml.frx":

ListImagelO

I

nn

Begin VB.Menu mnuFile

"Forml.frx":

"Forml.frx":

131C

850A-101B-AFC0-4210102A8DA7}
1636

850A-101B-AFC0-4210102A8DA7}
1950

850A-101B-AFC0-4210102A8DA7 }
1C6A

850A-101B-AFC0-4210102A8DA7 }
1F84

850A—101B~AFCO—4210102A8DA7}
229E

850A-101B-AFC0-4210102A8DA7}

850A—101B—AFCO—4210102A8DA7}
28D2

850A-101B-AFC0-4210102A8DA7}
29E4

{0713E8C3-850A-101B-AFCO-

2AF6



Caption = "gFile"
Begin VB.Menu mnuNew
Caption = "&New"
Shortcut = N
End
Begin VB.Menu mnuOpen
Caption = "&Open File..."
Shortcut = *0
End
Begin VB.Menu mnuSave
Caption = "&Save File As..."
Shortcut = *s
End
Begin VB.Menu mnul
Caption = M
End
Begin VB.Menu mnuProp
Caption = "Pgroperties"
End
Begin VB.Menu mnu2
Caption = v It
End :
Begin VB.Menu mnuExit
Caption - "E&xit"
End
End
Begin VB.Menu mnuEdit
Caption = ngEdit"
Begin VB.Menu mnuEditItem
Caption = "Cu&t”
Index = 0
Shortcut &, X
End
Begin VB.Menu mnuEditItem
Caption = "&Copy"
Index = 1
Shortcut ~ & C
End
Begin VB.Menu mnuEditItem
Caption = "&Paste"
Index & 2
Shortcut = 4
End
Begin VB.Menu mnu_b
Caption = L
End
Begin VB.Menu clsscr
Caption = "Clear Screen'
End
End
Begin VB.Menu mnutran
Caption "ETX"
Begin VB.Menu mnuSM
Caption = "Send Message"
End

Begin VB.Menu mnusfnew

Caption
End :

= "Send Text File"



End
Begin VB.Menu mnur

Caption = "&RX"
Begin VB.Menu mstart
Caption = "Cipher A"
End '
Begin VB.Menu mrcva
Caption = "Cipher B"
End
Begin VB.Menu mstop
Caption = "Stop receive"
End
Begin VB.Menu mblkchk
Caption = nomn
End
Begin VB.Menu mchk
Caption B "Cipher B Checking"
End
End
Begin VB.Menu mnuhelp
Caption = "&Help"
Begin VB.Menu mnuAbout
Caption = "About Project..."
End '
End
End
Attribute VB _Name = "Forml"

Attribute VB _GlobalNameSpace = False

Attribute VB_Creatable = False

Attribute VB_PredeclaredId = True

Attribute VB_Exposed = False

Public msg$, Fname$, chkChr$, Title$, NLine$, StrTime$, StrTmp$, Shrs,
Smin$, store$

Public temp%, finalkey%, sc%, hr%, min%, secs, inpkey$, keywrd$,
instarts$

Private Sub Setting Config()
Forml.MSComml.PortOpen = False
Forml.MSComml.CommPort = ComPort
Forml.MSComml.Settings = BaudRate & ", n, 8, 14
Forml.MSComml .Handshaking = 0
Forml.MSComml.PortOpen = True

End Sub

Private Sub clsscr_Click()
Forml.Textl.Text = ""
End Sub

Private Sub Form Initialize()
flag = False

hrs = 0

min% = 0

sec% = 0

Shr = "00"
Smin = "00"
StrTmp = "0O"

ComPort% = 2



BaudRate% = 4800

MSComml . CommPort = ComPort%

MSComml .Handshaking = 2
MSComml.Settings = BaudRate% & ",n,8,1"
Form2 .Port .ListIndex = ComPort% - 1
Form2.ComBaud.ListIndex = 4

temp% = BaudRate%

StatusBarl.Panels.Item(2) .Text = temp% & ",n,8,1 com" & ComPort%
MSComml . PortOpen = True
End Sub

Private Sub Form_ Load ()
ChDir App.Path
ChDrive App.Path
Textl.Move 0, 390
Top = Screen.Height / 2 - Height / 2
Left = Screen.Width / 2 - Width / 2
End Sub

Private Sub Form_Resize ()
Textl.Width = ScaleWidth
Textl.Height = ScaleHeight
If ScaleHeight > 720 Then
Textl.Height = Textl.Height - 720
End If
End Sub

Private Sub mchk_Click ()
Dim asckey As Integer
Dim txtinp As String
Dim u As Integer

Dim ss As String

Dim keywrd As String
Dim d As Boolean

Dim over As Integer
Dim orgnal As Integer
Dim ascin As Integer
Dim addvalue As Integer

kywrd$ InputBox ("enter keyword", "KEYWORD", ur)
keywrd UCase (kywrds)
txtinp = Forml.Textl.Text
Forml.Textl.Text = ""
u=1
over = 1
Formé . Show
Do While txtinp <> "" And u <= Len(txtinp) 'do, if it has
data input

Formé.ProgressBarl.Max = Len(txtinp)
ascin = Asc (Mid(txtinp, u, 1))
lenkey = Len (keywrd)
If u <= lenkey Then
asckey = Asc (Mid(keywrd, u, 1))
Else
over = u Mod lenkey
If over <> 0 Then
asckey = Asc (Mid(keywrd, over, 1))
Else



u =
Loop
d = True
Formé .Hi
End Sub

Private Sub mnua
Form3.Show
'Form3.Textl

communication se

End Sub

Private Sub mnuc

over = over + 1

asckey = Asc (Mid (keywrd,
End If
End If
orgnal = (ascin - asckey)
If Sgn(orgnal) = -1 Then
Formé .Hide
Exit Sub
End If
ss = Chr (orgnal)

Formé6 .ProgressBarl.Value = u

If u = Len(txtinp) Then
Formé6.Hide

End If

over,

1))

Forml.Textl.Text = Forml.Textl.Text + ss

u + 1

de

bout_Click ()

.Text £ "This program  use for

curity"

hk_Click()

Dim asckey As Integer

Dim txtinp As St

Dim u As Integer
Dim ss As String

Dim keywrd As St

ring

ring

Dim d As Boolean
Dim over As Integer
Dim orgnal As Integer

Dim ascin As Integer
Dim addvalue As Integer
kywrds = InputBox ("enter keyword", "KEYWORD",
keywrd = UCase (kywrd$)
txtinp = Forml.Textl.Text
Forml.Textl.Text = ""
u=1
over =1
Do While txtinp <> "" And u <= Len(txtinp)

data input

Formé .ProgressBarl.Max = Len (txtinp)

ascin = Asc (Mid(txtinp, u, 1))
lenkey = Len (keywrd)
If u <= lenkey Then
asckey = Asc (Mid(keywrd, u,
Else
over = u Mod lenkey
If over <> 0 Then
asckey = Asc (Mid (keywrd,
Else
over = over + 1

1))

over,

wireless data

" n)

1))

'do,

if it has



asckey = Asc (Mid (keywrd, over, 1))

End If
End If
orgnal = (ascin - asckey)
ss = Chr (orgnal)

Formé .ProgressBarl.Value = u
If u = Len(txtinp) Then
Formé .Hide
End If
Forml.Textl.Text = Forml.Textl.Text + ss
u=u+l
'count = count + 1
Loop
d = True
End Sub
Private Sub mnuexit_Click()
MSComml.PortOpen = False
Form5.Hide

End
End Sub
Private Sub mnuOpen Click()
Comdlg.filename = "*.txt"
Comdlg.Filter = "All Files (¥.*)|*.*|Text Files (*.txt) | *.txt |Batch

Files (*.bat)|*.bat"

Comdlg.FilterIndex = 2

Comdlg.Flags = &H4&

Comdlg.DialogTitle = "Open File"

Comdlg. ShowOpen

Fname$ = Comdlg.filename

filenum = FreeFile

If Fname$ <> "*.txt" Then
Open Fname$ For Input As filenum

Textl.Text = Input (LOF (filenum), filenum)

Close filenum

End If

End Sub

Private Sub mnuprop Click()
MSComml .PortOpen = False
Form2.Show

End Sub

Private Sub mnur_Click()
If MSComml.PortOpen = False Then
MSComm1l.PortOpen = True
End If
Timer2.Enabled
Timerl.Enabled
End Sub

True
True

]

1]

Private Sub mnuSave_Click()

Comdlg.filename = "Untitled"

Comdlg.Filter = "Text Files (*.txt) | *.txt|Encrypt File
(*.ecp) | *.ecp"

Comdlg.FilterIndex = 2

Comdlg.Flags = &H4& Or &H2&

Comdlg.DialogTitle = "Save File As"

Comdlg.ShowSave



Fname$ = Comdlg.filename
filenum = FreeFile
Open Fname$ For Output As filenum
Print #filenum, Textl.Text
Close filenum
End Sub

Private Sub mnuSF_Click()
Exit Sub
Dim Idx As Integer
Dim E As Boolean

1111 gend file and check outbuffersize(1024)
mnuOpen_Click
E = False
yoon$ = Textl.Text
Dim c_long As Integer
Dim fa As Integer
Dim ka As Integer
Dim sum As Integer
Dim dm As String
Dim key As String
Dim count As Integer
Dim over As Integer

key = Textkey.Text
c_long = Len (key)
count = 1

toor gl epcrypdond iy eyt
Do While yoon$ <> "" And count <= 100
fa = Asc (Mid(UCase$ (yoon$), count, 1))
If count <= c_ long Then
ka = Asc (Mid (UCase$ (key), count, 1))
Else
over = count Mod c_long
If over <> 0 Then
ka = Asc (Mid (UCases$s (key), over,
Else
over = over + 1

ka = Asc (Mid (Ucase$ (key), over,
End If
End If
sum = fa + ka

da = Chr (sum)
' Text2.Text = Text2.Text + da
'aa$ = Forml.Textl.Text
gofor$ = gofor$ + da
count = count + 1
Loop
tTET 1Y 3T RN
Textl.Text = ""
Textl.Text = gofors
' "End Sub
before$ = Textl.Text
Do While before$ <> "" And E = False
If MSComml.OutBufferCount = 0 Then



'befores = Textl.Text

'"Textl.Text = Left (Textl.Text)

MSComml.Output = Left (before$, MSComml.OutBufferSize)
before$ = Mid(before$, MSComml.OutBufferSize)
'Textl.Text = mid(Textl.Text, MSComml.OutBufferSize)
'aa$ = Textl.Text

If Len(before$) > 0 Then

If MsgBox("data inside = " + CStr(Len(before$)) + " Do
you want to send?", vbYesNo + vbQuestion) = vbNo Then
E = True
End If
End If
End If
Loop

If E = True Then
MsgBox "interrupt by user "
Else
MsgBox "interrupt by user"
End If
End Sub

Private Sub mnusfnew_ Click()
Form5.Show
Form5.Left = 3630
Form5.Top = 345

End Sub

Private Sub mnuSM_Click ()
Form4 .Show
End Sub

Private Sub mrcva_Click()
"'case cypher B
instart$ = "cypherb"
Textl.Text = _""
mrcva.Checked = True
mstart.Checked = False
mstop.Checked = False
If MSComml.PortOpen = False Then
MSComml . PortOpen True
End If
Timer2.Enabled
Timerl.Enabled
End Sub

Trud
True

1]

Private Sub mstart_Click()

''case cypher A
instart$ = "cyphera"
Form7.Show
mstart.Checked = True
mrcva.Checked = False
mstop.Checked = False
If MSComml.PortOpen = False Then

MSComml . PortOpen True
End If
Timer2 .Enabled True
Timerl.Enabled True
'StatusBarl.Panels (1) .Text = shr & ":" & smin & ":" & strtmp$

1}



End Sub

Private Sub mstop_Click()
mstart.Checked = False
mrcva.Checked = False
mstop.Checked = True
If MSComml.PortOpen = True Then

MSComml.PortOpen = False
End If

Timer2.Enabled = False
Timerl.Enabled = False
Shr = "00"

Smin = "O0O"

StxrTmp = "00"

hrs = 0

min% = O

sec% = 0

StatusBarl.Panels.Item(1l) .Text = ""
End Sub

Private Sub Timer_Counter ()
1StrTime$ = Time$

sec% = sec + 1
If sec% = 60 Then
sec% = 0
min% = min% + 1
If min% = 60 Then
min% = 0
Br¥s= Ho%etoel
Shr$ = hr
I AF¥se<p 10ULlen
Shrg = "0" & Shr$
End If
End If
Smin$ = min$
If min% < 10 Then
Smin$ = "0" & Smin$
End If
End If

StrTmp$ = sec%
If sec% < 10 Then

StrTmp$ = "0" & StrTmpS$
End If

StatusBarl.Panels (1) .Text = Shr & ":

End Sub

Private Sub Timerl_Timer ()
Dim txtkey As String
Dim u As Integer

Dim eachkey As Integer
Dim finalkey As Integer
Dim ascinput As Integer
Dim a As Integer

Dim d As Boolean

Dim keyrcv As Integer
Dim chrinput As String
Dim add As Integer

Dim alldata As String

& Smin &

" & StrTmp$



Dim ascin As Integer
Dim keylong As Integer
Dim asckey As Integer
Dim over As Integer
Dim orgnal As String
Dim newvalue As String
Dim goahead As Integer

txtkey = UCase (Form7.txtkywrd.Text)

u =1

Do While u <= Len(txtkey)
eachkey = Asc(Mid (txtkey, u, 1))
finalkey% = finalkey% + eachkey
u =1+ 1

Loop
finalkey% = finalkey% Mod 65
a=1
''case Cipher A '
If MSComml.InBufferCount > 0 And instart$ = "cyphera" Then
d = False

chrinput = MSComml.Input

Do While Len (chrinput) >= a And d = False
ascinput = Asc(Mid(chrinput, a, 1))
add = ascinput - finalkey%
orgnal = Chr(add)
Textl.Text = Textl.Text + orgnal

a g dyl
Loop
d = Trihe
End If

"' case Cipher B '

If MSComml.InBufferCount > 0 And instart$ <> "cyphera" Then
chrinput = MSComml.Input
Textl.Text = Textl.Text + chrinput

End If

End Sub

Private Sub Timer2 Timer ()
StrTime$ = Time$
sc% = Second (StrTimes)
If sc% <> temp% Then
temp% = sc%
Timer Counter
End If
End Sub
Private Sub Toolbarl ButtonClick (ByVal Button As Button)
Select Case Button.Index
Case 1
Textl.Text = ""
Case 2
mnuOpen_ Click
Case 3
mnuSave Click
Case 5
mnusfnew_Click
'mnuSF_Click
Case 6
mnuSM_Click



Case 8
mnuprop_Click
Case 9
mnuabout Click
Case 11
End
End Select
End Sub
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VERSION 5.00

Object = "{BDC217C8-ED16-11CD-956C-0000C04E4COA}#1.14#0";

Begin VB.Form Form2

"TABCTL32.0CX"

Caption = "Communication Setting"
ClientHeight = 4275
ClientLeft = 1110
ClientTop = 1485
ClientwWidth = 4185
LinkTopic = "Form2"
PaletteMode = 1 'UseZOrder
ScaleHeight = 4275
ScaleWidth = 4185
Begin VB.CommandButton Command2
Caption = "Cancel"
Height = 375
Left = 3000
TabIndex = 1
Top = 3840
Width = 1095
End
Begin VB.CommandButton Commandl
Caption = "OK"
Height = 375
Left = 1800
TabIndex = 0
Top ' = 3840
width = 1095
End
Begin TabDlg.SSTab SSTabl
Height =< 3615
Left = 120
TabIndex = 2
Top = 120
Width = 2975
_ExtentX = 7011
_ExtentY = 6376
_Version = 327680
Style = 10
Tabs = 2
TabsPerRow = 4
TabHeight = 529

BeginProperty Font {OBE35203—8F91—11CE—9DE3—OOAAOO4BB851}

Name = "MS Sans Serif"
Size = 8.25
Charset = 222
Weight = 400
Underline = 0 'False
Italic = 0 'False
Strikethrough = 0 'False
EndProperty
TabCaption (0) = "General"
TabPicture (0) "Form2 .frx":0000
Tab (0) .ControlCount= 5
Tab(0) .ControlEnabled= =1  “True
Tab (0) .Control (0) = "Labell™"
Tab (0) .Control (0) .Enabled= 0 'False
Tab (0) .Control (1) = "Linel"
Tab (0) .Control (1) .Enabled= 0 'False



Tab (0) .Control (2)= "Imagel"
Tab (0) .Control (2) .Enabled= 0 'False
Tab (0) .Control (3)= "Port"
Tab (0) .Control (3) .Enabled= 0 'False
Tab (0) .Control (4) = "Framel"
Tab (0) .Control (4) .Enableds= 0 'False
TabCaption (1) = "Connection"
TabPicture (1) = "Form2.frx":001C
Tab (1) .ControlCount= 1
Tab (1) .ControlEnabled= 0 'False
Tab (1) .Control (0) = "Frame2"
Tab (1) .Control (0) .Enabled= 0 'False
Begin VB.Frame Framel
Caption = "Buad Rate"
Height = 1215
Left = 240
TabIndex = 15
Top = 2160
Width = 3495
Begin VB.ComboBox ComBaud
Height = 330
ItemData = "Form2.frx":0038
Left = 480
List = "Form2 .frx":0051
TabIndex = 16
Text = "9600"
Top = 480
width = 2518 5
End
End
Begin VB.ComboBox Port
Height = 380
ItemData = "Form2.frx":007E
Left = 720
List = "Form2.frx" :008E
TabIndex = 14
Top = 1440
width = 2538
End
Begin VB.Frame Frame2
Caption = "Conection preferences"
Height = 3015
Left = -74880
TabIndex = 3
Top = 480
width = 3735
Begin VB.ComboBox Combo3
Height = 330
ItemData = "Form2.frx":00FE
Left = 960
List = "Form2.frx":0111
TabIndex = 10
Text = ngn
Top = 360
width = 1815
End
Begin VB.ComboBox Combo4
Height = 330



ItemData
Left
List
TabIndex
Text
Top
width
End

"Form2.frx":0124
960
"Form2.frx":0131
9

"None"

840

1815

Begin VB.ComboBox Combo5

Height
ItemData
Left
List
TabIndex
Text
Top
width
End

Begin VB.Frame Frame3

Height
Left
TabIndex
Top
width

Begin VB.CheckBox

Caption

Height

Left

TabIndex

Top

Width
End

Ch

330
"Form2.frx":0146
960
"Form2.frx":0153
8

lllll

1320

1815

N5

120

iy

1800

3495

eckl
"Use flow control"
195
120
7
0
BSRS

Begin VB.OptionButton Optionl

-Caption
Height
Left
TabIndex
Top
Width

End

"Hardware (RTS/CTS)"
195

360

6

360

2655

Begin VB.OptionButton Option2

Caption
Height
Left
TabIndex
Top
width
End
End

Begin VB.Label Label2

Caption

Height

Left

TabIndex

Top

width
End

Begin VB.Label Label3

"Software (XON/OFF)™"
2:5:5

360

5

720

2655

"Data bits:"
255
120
13
360
735



Cabtion = "Parity:"

Height = 255
Left = 120
TabIndex = 12
Top = 840
Width = 735
End
Begin VB.Label Label
Caption = "Stop bits:"
Height = 255
Left = 120
TabIndex = 11
Top = 1320
width = 735
End
End
Begin VB.Image Image
Height = 480
i = 240
Picture = "Form2.frx":0162
Top = 600
width = 480
End
Begin VB.Line Linel
BorderColor = &HOOEOEOEO&
XA = 240
X2 = 3720
Y1 = 1200
Y2 = 1200
End
Begin VB.Label Labell
Caption o "poil
Height = 255
Left = 240
TabIndex = 1.7
Top = 1440
width = 495
End
End
End
Attribute VB Name = "Form2"

Attribute VB_GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB_PredeclaredId = True
Attribute VB_Exposed = False
Public ComPort%, BaudRate%
Private Sub Setting_ Baud()
Select Case ComBaud.ListIndex
Case 0
BaudRate% = 110
Case 1
BaudRate% = 300
Case 2
BaudRate% = 1200
Case 3
BaudRate% = 2400
Case 4
BaudRate% = 4800



Case 5

BaudRate% = 9600
Case 6

BaudRate% = 19200
End Select

End Sub

Private Sub Setting_ Port ()
Select Case Port.ListIndex
Case 0

ComPort
Case 1

ComPort
Case 2

ComPort
Case 3

ComPort
End Select

End Sub

Il
i

1]
S}

]
w

1]
i

Private Sub Chéckl_click()
If Checkl.Value = 0 Then
Optionl.Enabled = False

Option2.Enabled = False
Else
Optionl.Enabled = True
Option2.Enabled = True
End If
End Sub

Private Sub Commandl_Click()
Setting_Port
Setting_ Baud
Hide
Forml.MSComml.CommPort = ComPort%
Forml.MSComml.Handshaking = 0
Forml.MSComml.Settings = BaudRate% & ",n,8,1"
Forml.StatusBarl.Panels.Item(2) .Text = BaudRate% & ",n,8,1 com" &
ComPort ‘
Forml.MSComml.PortOpen = True
End Sub

Private Sub Command2_Click()
Hide
'Forml.Show

End Sub

Private Sub Form Initialize()
Port.ListIndex = 0
End Sub

Private Sub Form Load()

If Checkl.vValue = 0 Then
Optionl.Enabled = False
Option2.Enabled = False

End If
End Sub



VERSION 5.00
Begin VB.Form Form3

BackColor = &HOOCOFFFF&
BorderStyle = 3 'Fixed Dialog
Caption = "About WDCS"
ClientHeight = 5655
ClientLeft = 390
ClientTop = 945
ClientWidth . = 7695
ClipControls = 0 'False
ForeColor = &HB80000017&
LinkTopic = "Form3"
MaxButton = 0 'False
MinButton = 0 'False
PaletteMode = 1 'UseZOrder
ScaleHeight = 5655
ScalewWidth = 7695
ShowInTaskbar = 0 'False
Begin VB.Frame Frame2
BackColor = &HOOCOFFFF&
Height = 735
Left = 1560
TabIndex = 5
Top = 4320
width = 1695
Begin VB.CommandButton Cmdcel
Caption = "Cancel"
Height i \375
Left = 240
TabIndex = 6
Top = 240
width = 1215
End
End
Begin VB.Frame Framel
BackColor = &HOOCOFFFF&
Caption = ngipher: Typem!
ForeColor = &HOOFF0000&
Height 2 735
Left = 5040
TabIndex = T
Top = 4320
width = 22%5
Begin VB.CommandButton CmdB
Captiaon = wB
Height = 375
Left = 1320
TabIndex = 3
Top = 240
width = 735
End
Begin VB.CommandButton CmdA
Caption = Ly
Height = 375
Left = 240
TabIndex = 2
Top = 240

width = 235



End

End
Begin VB.Label Label2
BackColor = &HOOCOFFFF&
Caption = "Basic of Data Encrytion "
BeginProperty Font
Name = "Courier New"
Size = 9
Charset = 0
Weight = 700
Underline = 0 'False
Italic = 0 'False
Strikethrough = 0 'False
EndProperty
Height = 495
Left = 4920
TabIndex = 4
Top = 5160
width = 3498°5
End
Begin VB.Image ImgB
Height = IT25
Left = 2040
Picture - "Form3 .frx":0000
Top = 5040
width = 27 3i0)
End
Begin VB.Image Image
Height = 3615
Left = 360
Picture = "Form3 .frx" :24CEE
Top = 600
width ' = 4335
End
Begin VB.Image ImgA
Height = 4125
Left = 4920
Picture = "Form3.frx":57E54
Top = 240
width = 2730
End
Begin VB.Label Labell
Alignment = 2 L CTeeis
BackColor = &HO0COCOCO&
BackStyle = 0 'Transparent
Caption = "Hardware Configuration"
BeginProperty Fon
Name = "Angsana New"
Size = 20.25
Charset = 222
Weight = 400
Underline = -1 'True
Italic = 0 'False
Strikethrough = 0 'False
EndProperty
ForeColor = &H00C00000&
Height = 495

Left = 120



TabIndex = 0
Top = 0
width = 4575
End
End
Attribute VB Name = "Form3"

Attribute VB _GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB _Exposed = False

Private Sub Commandl_Click()
Exit Sub
End Sub

Private Sub CmdA_Click()
ImgA.Visible = True
ImgB.Visible = False
ImgB.Height = 4125
ImgB.Left = 4920
ImgB.Top = 240
ImgB.Width = 2730

End Sub

Private Sub CmdB_Click()
ImgA.Visible = False
ImgB.Visible = True
ImgB.Height = 4125
ImgB.Left = 4920
ImgB.Top = 240
ImgB.Width = 2730

End Sub

private Sub Cmdcel_Click()
Hide \
End Sub

Private Sub Form Load()
ImgB.Visible = False
Form3.Top = 735

End Sub



VERSION 5.00
Begin VB.Form Form4

BorderStyle = 3 'Fixed Dialog
Caption = "Message Encryption"
CllentHelght 3270
ClientLeft 1485
ClientTop = 2025
ClientWidth 6255
LinkTopic = "Form4"
MaxButton = 0 'False
MinButton . 0 'False
PaletteMode 1 'UseZOrder
ScaleHeight = 3270
ScaleWidth = 6255
ShowInTaskbar = 0 'False
Begin VB.CommandButton MsgOK
Caption "&OK"
Height 375
Left 360
TabIndex 1
Top 1920
Width 975
End
Begin VB.TextBox TextMsg
BackColor &HOOFFFFFF&
Height 275
Left 1560
TabIndex 0
Top 240
width 4455
End
Begin VB.Frame Framel
Height 3135
Left 120
TabIndex 2
Top 0
width 6015
Begin VB.Frame Frame2
BackColor = &HO0COCOCO&
Caption = "Cypher Mode"
ForeColor = &HOOFF0000&
Height = 1215
Left = 1440
TabIndex = 7
Top = 1680
width S 4455
Begin VB.OptionButton Optionb
Caption "CIPHER B"
Height L 375
Left = 2880
TabIndex = 9
Top = 480
width = 1245
End
Begin VB.OptionButton Optiona
Caption "CIPHER A"
Height = 375
Left = 600



TabIndex = 8
Top = 480
Width = 1455
End
End
Begin VB.TextBox Textkey
BackColor = &HOOFFFFFF&
ForeColor = &HOOOOOOFF&
Height = 375
IMEMode = 3 'DISABLE
Left = 1440
PasswordChar = "k
TabIndex 6
Top = 960
width = 4455
End
Begin VB.CommandButton MsgCancel
Caption = ngCancel"
Height £ 375
Left = 240
TabIndex = 3
Top = 2520
width 5 ) A
End
Begin VB.Label Label2
Caption = "Keyword U
BeginProperty Font
Nane = "MS Sans Serif"
Size = 9.75
Charset = 222
Weight =. /400
Underline 0 'False
Italic = 0 'False
Strikethrough = 0 'False
EndProperty
Height = 35
Left = 120
TabIndex = 5
Top = 960
width = 125
End
Begin VB.Label Labell
Caption = "Message :"
BeginProperty Fon
Name = "MS Sans Serif"
Size = 9.75
Charset = 222
Weight = 400
Underline = 0 'False
Italic = 0 'False
Strikethrough = 0 'False
EndProperty
Height = 375
Left = 120
TabIndex = 4
Top = 360
width 1215

End



End

End

Attribute VB_Name = "Form4"
Attribute VB _GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB_PredeclaredId = True
Attribute VB _Exposed = False
Public befores$

Private Sub Commandl_Click()

Dim i As Integer

ProgressBarl.Max = 90

For 1 = 1 To 80
ProgressBarl.Value = 1
Next i

End Sub

Private Sub MsgCancel Click()
TextMsg.Text = "'
TextMsg.SetFocus
Hide

End Sub

Private Sub MsgOK_Click()
Dim txtkey As String
Dim u As Integer
Dim eachkey As Integer
Dim finalkey As Integer
Dim ascinput As Integer
Dim a As Integer
Dim sumasc As Integer
Dim chrsum As String
Dim trnfer As String
Dim d_i_a As Integer
Dim count As Integer
Dim lenkey As Integer
Dim over As Integer

Forml.Textl.Text = ""
If Textkey.Text = "" Then

If MsgBox ("If you don't enter keyword, It'll work as PLAIN MODE",
vbYesNo + vbQuestion, "[-Keyword for Encryption-]") = vbYes Then

Forml.Textl.ForeColor = QBColor (9)
Forml.Textl.Text = TextMsg.Text

LI T A B B |

Dim E As Boolean

E = False
before$ = Forml.Textl.Text
Do While before$ <> "" And E =

If Forml.MSComml.OutBufferCount

0 Then

Forml.MSComml.Output = Left (before§,

Forml .MSComml .OutBuffersSize)

before$ = Mid(before$, Forml.MSComml.OutBufferSize)

If Len (before$) > 0 Then

If MsgBox("data inside = " + cstr (Len (befores$)) + "
Byte. Do you want to send?", vbYesNo + vbQuestion, "DATA INSIDE") = vbNo
Then
E = True

End If



End If
End If
Loop
If E = True Then
MsgBox "interrupt by user "
Hide
Exit Sub
Else
MsgBox "interrupt by user"
End If
Tt
Forml.MSComml.Output = Left (before$, Forml.MSComml.OutBufferSize)
Hide
Exit Sub
Else 'comment yes/no when don't have keyword
Exit Sub
End If
Else 'comment when have keyword
Txtinput = TextMsg.Text

txtkey = UCase (Textkey.Text)
lenkey = Len(txtkey)

If Optiona.Value Then

us=1

a =1

Do While u <= Len (txtkey)
eachkey = Asc(Mid(txtkey, u, 1))
finalkey = finalkey + eachkey
u = juf+ %
Loop
finalkey = finalkey Mod 65
If finalkey = 0 Then
finalkey = finalkey + 1
End If
Do While Txtinput <> "" And a <= Len (Txtinput)
ascinput = Asc (Mid(Txtinput, a, 1))
sumasc = ascinput + finalkey
chrsum = Chr (sumasc)
Forml.Textl.ForeColor = QBColor (12)
Forml.Textl.Text = Forml.Textl.Text + chrsum
trnfer = Forml.Textl.Text
a=a+1
Loop
Forml.MSComml.Output = trnfer
Else
count =1
Do While TextMsg.Text <> "" And count <= Len (Txtinput)
ascinput = Asc (Mid (Txtinput, count, 1))
If count <= lenkey Then
eachkey = Asc (Mid(UCase (txtkey), count, 1))
Else
over = count Mod lenkey
If over <> 0 Then
eachkey = Asc (Mid(UCase (txtkey), over, 1))
Else
over = over + 1
eachkey = Asc (Mid (UCase (txtkey) , over,1))
End If
End If



sumasc = ascinput + eachkey

chrsum = Chr (sumasc)

Forml.Textl.ForeColor = QBColor (12)
Forml.Textl.Text = Forml.Textl.Text + chrsum
trnfer = Forml.Textl.Text

count = count + 1
Loop
Forml.MSComml.Output = trnfer
End If
Hide
End If

End Sub



VERSION 5.00

Object = ”{F9043C88—F6F2—101A—A3C9-08002B2F49FB}#1.1#0";
Begin VB.Form Form5
Caption = "File Encryption"
ClientHeight = 6045
ClientLeft = 1635
ClientTop = 855
ClientWidth = 5400
LinkTopic = "Form5"
ScaleHeight = 6045
ScalewWidth = 5400
Begin MSComDlg.CommonDialog Comdlg
Left = 4200
Top = 240
_ExtentX = 847
_ExtentY = 847
_Version = 327680
End
Begin VB.Frame Frame2
Caption — "Cypher Mode"
ForeColor = &HOOFF0000&
Height = 2=l.5
Left = 1920
TabIndex = 7
Top = 4560
width = 8255
Begin VB.OptionButton Optcypb
Caption = "CIPHER B"
Height 2 375
Left = 1920
TabIndex = 9
Top = 480
width = 1215
End
Begin VB.OptionButton Optcypa
Caption = "CIPHER A"
Height = 375
Left = 240
TabIndex = 8
Top = 480
width = 1335
End
End
Begin VB.CommandButton Commandl
Caption = "&Cancel"
Height = 375
Left = 240
TabIndex = 6
Top = 5400
width = 1335
End
Begin VB.TextBox Textkey
BackColor = &HOOFFFFFF&
BeginProperty Font
Name = "MS Sans Serif"
Size = 9.75
Charset 2 222

Weight = 700

"COMDLG32

.ocx"



Underline
Italic
Strikethrough
EndProperty
ForeColor =
Height =
IMEMode . =
Left =
PasswordChar =
TabIndex =
Text =
Top =
Width =
End
Begin VB.Frame Framel
BeginProperty Font

= 0 'False
= 0 'False
= 0 'False
&HOOFF0000&
495

3 'DISABLE
1920

nm%n

5

" n

3840

3255

Name = "MS Sans Serif"
Size = 8.25
Charset = 222
Weight = 700
Underline = 0 'False
Italic = 0 'False
Strikethrough G 0 'False
EndProperty
Height = 615
Left = 240
TabIndex = 3
Top = 3720
wWidth = 1335
Begin VB.Label Labell
Caption = "KEYWORD"
BeginProperty Font
Name = "Angsana New'
glze = 14.25
Charset = 0
Weight = 700
Underline = -1 !'True
Italic 0 'False
Strikethrough = 0 'False
EndProperty
ForeColor = &HOOOOOOFF&
Height = 375
Left = 120
TabIndex = 4
Top = 120
width = 1095
End
End
Begin VB.CommandButton Cmdshow
Caption = "Show File"
BeginProperty Font
Name "MS Sans Serif"
Size = 9.75
Charset = 222
Weight = 400
Underline = 0 'False
Italic = 0 '"False
Strikethrough = 0 'False



EndProperty

Height = 375
Left = 240
TabIndex = 2
Top = 240
width = 1335
End
Begin VB.CommandButton Cmdsend
Caption - = "&Send"
BeginProperty Font
Name = "MS Sans Serif"
Size = 9.75
Charset = 222
Weight = 400
Underline = 0 'False
Italic B 0 'False
Strikethrough = 0 'False
EndProperty
Height = 375
Left = 240
TabIndex = 1
Top = 4800
Width = 1335
End
Begin VB.TextBox Text2
Height = 1-2415
Left : = 240
MultiLine = -1 'True
ScrollBars = 31 _'Both
TabIndex = 0
Top = 960
width = 4935
End
End
Attribute VB Name = "Form5"

Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB Exposed = False

Public Fname$

Private Sub Cmdsend_Click ()

If Form5.Textkey.Text = "" Then
If MsgBox ("If you don't enter keyword,It'll work as PLAIN MODE",
vbYesNo + vbQuestion, "[-Keyword for Encryption-]1") = vbYes Then

Forml.Textl.ForeColor = QBColor (9)
Forml.Textl.Text = Text2.Text

T

Dim E As Boolean

E = False
before$ = Forml.Textl.Text
Do While before$ <> "" And E = False

If Forml.MSComml.OutBufferCount = 0 Then
Forml.MSComml.Output = Left (before$,
Forml .MSComml.OutBuffersize)
before$ = Mid(befores, Forml.MSComml .OutBufferSize)
If Len (before$) > 0 Then



If MsgBox("data inside = " + CStr(Len(befores$)) + "

Byte. Do you want to send?", vbYesNo + vbQuestion, "DATA INSIDE") = vbNo
Then
E = True
End If
End If
End If
Loop

If E = True Then
MsgBox "interrupt by user "
Hide
Exit Sub
Else
MsgBox "interrupt by user"
End If
I AR B A
Forml.MSComml.Output = Left (before$, Forml.MSComml.OutBufferSize)
Hide
Exit Sub
Else 'comment yes/no when don't have keyword
Exit Sub
End If
Else 'comment when have keyword
Formé6 . Show
Dim txtkey As String
Dim u As Integer
Dim eachkey As Integer
Dim finalkey As Integer
Dim ascinput As Integer
Dim a As Integer
Dim sumasc As Integer
Dim chrsum As String
Dim trnfer As String
Dim d_i_a As Integer
Dim count As Integer
Dim lenkey As Integer
Dim over As Integer
Txtinput = Text2.Text
txtkey UCase (Textkey.Text)
lenkey = Len (txtkey)
If Optcypa.Value Then
u =1
a =1
Do While u <= Len (txtkey)
eachkey = Asc (Mid(txtkey, u, 1))
finalkey = finalkey + eachkey
u=1u+1
Loop
finalkey = finalkey Mod 65
If finalkey = 0 Then
finalkey = finalkey + 1
End If
Do While Txtinput <> "" And a <= Len(Txtinput)
Formé .ProgressBarl.Max = Len (Txtinput)
ascinput = Asc(Mid(Txtinput, a, 1))
sumasc = ascinput + finalkey
chrsum = Chr (sumasc)
Formé .ProgressBarl.Value = a



If a = Len(Txtinput) Then

Formé .Hide
End If
Forml.Textl.ForeColor = QBColor (12)
Forml.Textl.Text = Forml.Textl.Text + chrsum
trnfer = Forml.Textl.Text
a=a+1

Loop
Else
count = 1
Do While Text2.Text <> "" And count <= Len(Txtinput)
Formé .ProgressBarl.Max = Len (Txtinput)
éscinput = Asc (Mid (Txtinput, count, 1))
If count <= lenkey Then
eachkey = Asc (Mid (UCase (txtkey), count, 1))
Else
over = count Mod lenkey
If over <> 0 Then
eachkey = Asc (Mid (UCase (txtkey), over,1))
Else
over = over + 1
eachkey = Asc (Mid (UCase (txtkey), over,1))
End If
End If
sumasc = ascinput + eachkey
chrsum = Chr (sumasc)
Formé .ProgressBarl.Value = count
If count = Len(Txtinput) Then
Formé6 .Hide
End If
Forml.Textl.ForeColor = QBColor (12)
Forml.Textl.Text = Forml.Textl.Text + chrsum
trnfer = Forml.Textl.Text
coumts = COuRlth 1
Loop
End If

Dim r As Boolean
Dim overf As String
r = False
overf = trnfer
Do While overf <> "" And r = False
If Forml.MSComml.OutBufferCount = 0 Then
Forml.MSComml.Output = Left (overtf,
Forml .MSComml.OutBufferSize)
overf = Mid(overf, Forml.MSComml.OutBufferSize)
If Len(overf) > 0 Then

If MsgBox("data inside = " + cstr (Len(overf)) + " Byte.
Do you want to'send?", vbYesNo + vbQuestion, "DATA INSIDE") = vbNo Then
¥ = True
End If
End If
End If
Loop

If r = True Then
MsgBox '"interrupt by user "
Hide
Exit Sub



Else
MsgBox "interrupt by user"
End If
T
Forml.MSComml.Output = overf
End If
Exit Sub
Hide
End Sub

Private Sub Cmdshow_Click()
Text2.Text = ""
Comdlg.filename = "*.txt"

comdlg.Filter = "Text Files(*.txt) |*.txt|Encrypted Files

(*.ecp) | *.ecp" "
Comdlg.FilterIndex = 1
Comdlg.Flags = &H4&

Comdlg.DialogTitle = "Open File™
Comdlg. ShowOpen
Fname$ = Comdlg.filename

Filenum = FreeFile
If Fname$ <> "*.txt" Then
Open Fname$ For Input As Filenum

Text2.Text = Input (LOF(Filenum), Filenum)

Close Filenum
End If
End Sub

Private Sub Commandl_Click()
Hide
End Sub

Private Sub Form_ Load ()
Text2.Text = ""
Textkey.Text = ""
Forml.Textl.Text = ""
End Sub

]

Close the file.



VERSION 5.00
Object = "{6B7E6392-
Begin VB.Form Formé

850A-101B-AFC0-4210102A8DA7 }#1.1#0"; "COMCTL32

Caption "Encrypting and Transmitting"
ClientHeight 1185
ClientLeft 2025
ClientTop 2535
ClientwWidth 4215
LinkTopic "Formé"
ScaleHeight 1185
ScaleWidth 4215
Begin VB.Frame Framel
Height = 1215
Left = 0
TabIndex = 0
Top = 0
Width = 4335
Begin ComctlLib.ProgressBar ProgressBarl
Height = 375
Left = 120
TabIndex =1
Top = 600
width = BOI%
_ExtentX = 7011
_ExtentY = 661
_Version = 327680
Appearance = 1
MouseIcon = "fromé6.£frx":0000
End
End
End
Attribute VB Name = "Formé"
Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB Exposed = False
Private Sub Form Load ()
Form6 .Left = 165
Formé.Top = 2670

End Sub

.oCcx"



VERSION 5.00
Begin VB.Form Form7

Caption = "Keyword Decrypt Message'
ClientHeight = 2085
ClientLeft = 1695
ClientTop = 2220
ClientWidth = 5640
LinkTopic = "Form7"
ScaleHeight = 2085
ScaleWidth = 5640
Begin VB.CommandButton Canclkey
Caption B "Cancel™
Height = 375
Left = 4200
TabIndex & 4
Top = 1560
width = 855
End
Begin VB.CommandButton Cmdkeyin
Caption = "ok"
Height = 375
Left = 600
TabIndex = 3
Top = 1560
width = 855
End
Begin VB.Frame Framel
Height = 35
Left = 360
TabIndex = 0
Top = 600
Wwidth = 4935
Begin VB.TextBox txtkywrd
Height = 375
IMEMode = 3, 'DISABLE
Left = 240
PasswordChar = AN
TabIndex = 1
Top = 240
width = 4455
End
End
Begin VB.Label Labell
BackColor = &HO0COCOCO&
Caption - " KEYWORD :"
ForeColor = &HOOFF0000&
Height = 375
Left = 360
TabIndex = 2
Top = 240
width = 1215
End
End
Attribute VB _Name = "Form7"
Attribute VB _GlobalNameSpace = False
Attribute VB _Creatable = False
Attribute VB PredeclaredId = True
Attribute VB_Exposed = False



Public inpkey$, finalkey$%

Private Sub Canclkey Click()
Hide
End Sub

Private Sub Cmdkeyin Click()
inpkey = txtkywrd.Text
Hide

End Sub



XR-2206
Monolithic

= EMR
/ the analog plus company TM F unctlon Generator

FEATURES APPLICATIONS
® Waveitorm Generation

June 1997-3

® Low-Sine Wave Distortion, 0.5%, Typical

s Excellent Temperature Stability, 20ppm/°C, Typ. e Sweep Generation
8 Wide Sweep Range, 2000:1, Typical e AM/FM Generation
® Low-Supply Sensitivity, 0.01%V, Typ. & VIECBrusrEian

e Linear Amplitude Modulation

@ TTL Compatible FSK Cantrals

® Wide Supply Range, 10V 10 26V

® Adjustable Duty Cycle, 1% TO 99%

@ FSK Generation

® Phase-Locked Loops (VCO)

GENERAL DESCRIPTION

The XR-2206 is a monalithic function generater  The circuit is ideally suited for
integrated circuit capable of producing high quality sine, instrumentation, and function generator applications
square, triangle, ramp, and pulse waveforms of requiring sinusocidal toane, AM, FM, or FSK generation. It

high-stability and accuracy. The cutput waveforms can be has a typical drift specification of 20ppm/°C. The cscillator
both amplitude and frequency modulated by an external frequency can be linearly swept over a 2000:1 frequency
voltage. Frequency of aperation can he selected range with an external cantrol veitage, whiie maintaining

externally over a range of 0.01Hz to maore than 1MHz. low distortion.

communications,

CRCERING INFCRMATICN

Operating
Part No. Package Temperature Range
XR-2206M 16 Lead 300 Mit CDIP -55°C to +125°C
- XR-2206P 16 Lead 300 Mil PDIP -40°C to -85°C
XH-2206CP 16 Lead 300 Mil PDIP 0°C to +7C°C
XR-2206D0 16 Lead 300 Mil JEDEC SOIC 0°C to +7G6°C

e P 3 ;. : SGT  AERET .
EXAR Corporation. 48720 Kato Road, Fremont, CA 94538 4 (510) 668-7000 4 (510} 868-7017
1
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16 Lead PDIP, CDIP (0.300")

Avst [Tls 5] symaz Avst = - sl SYMA2
sTo [Z g SYN A1 sT0 — > ; SYMA1
vo B Co waAvzA2 Mo =ls WAVEA2
Vee - [2] L3 WAVEAT - Vo 4 WAVEA{
I ,‘:j Le eng US=E GND
TCc2 (o] [ SYNCO Tc2 5 SYNCO
TR & w2l sis TR 7 BIAS
TR2 Lg_{ }_.a_} ZSKI TR2 2 FSKI

16 Lead SCIC (Jedec, 0.300")

PIN'DESCRIPTION

l Pn# I 3symbol Type |Description
{1 AMSI [ Amplitude Modulating Signal Input.

2 STO O Sine or Triangle Wave Cuiput.

3 MC 0] Multiplier Output.

4 Vee Positive Power Supply.

5 TC1 | Timing Capacitor Input.

5] TC2 | Timing Capacitor Input. |

7 TR1 Q Timing Resistor 1 Cutput.

8 TR2 0 Timing Resistor 2 Qutput.

9 FSKi I Frequency Shift Keylng Input.

10 BIAS O Internal Voitage Reference.

1 SYNCO C | Sync Qutput. This outputis a open coflector and needs a pull up resistor to V.

12 GND Ground pin.

13 WAVEA1 ! Wave Form Adjust input 1.

14 WAVEA2 ! Wave Form Adjust Input 2.

13 SYMA1 ! Wave Symetry Adjust 1.

18 SYMA2 f Wave Symetry Adjust 2.




DC ELECTRICAL CHARACTERISTICS
Test Cenditions: Test Circuit of Figure 2 Vee = 12V, Ty = 25°C, C = 0.01uF, Ry = 100kQ, R, = 10kQ, R = 25kQ
Unless QOtherwise Specified. Sy open for triangle, closed for sine wave.

XR-2206M/P XR-2206CP/D
Parameters Min. { Typ. ! Max. | Min. I Typ. l Max. | Units |Conditions
General Characteristics
Singie Supply Voltage 10 26 10 26 v
Spiit-Supply Voltage +3 +13 +5 +13 \%
Supply Current l 12 17 14 20 mA R, > 10kQ
Oscillator Section
Max. Operating Frequency 0.5 1 0.5 1 MHz {C =1000pF. R:=1kQ
‘Lowest Practical Frequency 0.01 0.01 Hz |C=50uF R:=2MQ
Frequency Accuracy +1 +4 =2 Y% offy |1, = 1/R-C
T_emperature Stability =10 +50 =20 ppm/°C | 0°C <L T4 << 70°C
Frequency R; =R, =20kQ
Sine Wave Amplitude Stability2 4800 4800 ppm/°C
Supply Sensitivity 0.01 0.1 0.01 %V Viow = 10V, VyigH = 20V,
R+ =Ry =20kQ
Sweep Range 1000:1 | 2000:1 2000:1 fy=1 TH @ R.=1kQ
1 f. @ Ry = 2MQ
Sweep Linearity
10:1 Sweep 2 2 %o fiu = 1kHz, {n= 10kHz
1000:1 Sweep 3 8 % f = 100Hz. f = 100kHz
Fivl Distortion [ 0.1 0.1 A =10% Desviation
Recommended Timing Components
Timing Capaciter: C 0.001 100 | 0.001 100 ufF Figure 5
Timing Resistors: R4 & Ry 1 2000 1 2000 ke
Triangle Sine Wave Cutput’ Figure 3
Triangle Amplitude ) 180 160 mViKQ | Figure 2. S: Open
Sine Yave Amplitude 40 60 80 80 mVKQ | Flgure 2, S, Closed
Max. Cutput Swing 6 8 Vp-o
Output Impedance 600 600 Q
Triangle Linearity 1 1 %
Ampiitude Stability [ 0.5 0.3 dB | For1000:1 Sweep
Sine Wave Distortion
Without Adjustment - 23 | 1 2.5 2 R« = 30kQ
With Adjustment 0.4 j 10 | 65 | 1.5 % | Ses Figure 7and Figure 8

Notes

! Ouput amplitide is directly propertional to the resistance, As, on Pin 3. See Figurs 3.

2 For maximum amplitude stability, R3 should be a positive ‘amp@raz‘ure ceelficient resistor.

Bold face parameters are covered by prodiction test and guaranteed over operating temperature range.

o -ﬂ@yw
ST ..z:?ggy’ R

TOM




DC ELECTRICAL CHARACTERISTICS (CONT'D)

» XR-2206M/P XR-2206CP/D

Parameters Min. | Typ. ’ Max. | Min. J Typ. L Max. | Units |Conditions

Amplitude Modulation

Inputimpedance 50 100 100 K

Modulation Range 100 100 %

Carrier Suppression 55 53 dB

Linearity jp 2 ) 2 1 % For 95% modulation

Square-Wave Quiput

Amplitude 12 12 Vp-p | Measured at Pin 11.

Rise Time 250 250 ns CL =10pF

Fall Time 50 30 ns C_ =10pF

Saturation Voitage g2 0.4 0.2 0.6 A iL=2mA

Leakage Current 0.1 20 0.1 100 pA Voo = 28V

FSK Keying Level {Fin 9) 0.8 14 2.4 1.4 2.4 v See section on circuit controls

Reference Bypass Voltage 2.8 3.1 3.3 3 33 vV Measured at Pin 10.
Neies

ﬂ Output amplitude is directly prcoortional to the resisiance, R, on Pin 3. See Figure 8.
< For maximum amplitude stability, Rz should be a pasitive temperature coefficient resistor.
Bold face parameters are coversd by production test and guaranteed over operating temperature rangs.

Specifications are subject to change without notice

ABSOLUTEZ MAXIMUM RATINGS

PowerSupply .o vvvinin e O .S, 26Y
FPowerDissipation ...... ... ool 750mW
Cerate Abeve 25°C .. .. ... ... o SmwW/°C

Total TimipgGurrent . . ....coooiiii ... 6mMA
Storage Temperature ............ -65°C t0 +150°C

SYSTEM DESCRIPTION

The XR-2206 is ccmprised of four functional blocks; a
voitage-contrelled oscillator (VCO), an analog multiplier
and sine-shaper; a unity gain butfer amyplifier; and a sst cf
current switches.

The VCG produces an output frequency proportionai ¢
aninput current, which is set by a resistor from the timing

terminals to ground. With two timing pins, two discrete
output frequencies can be independently produced for
FSK generation applications by using the FSK input
centrol pin. This inputcontrols the current switches which
select cne of the timing resister currents, and routes it to
the VCO.

TOM

XR-2206




VD
N

EXAR

XR-2211

FSK Demodulator/Tone Decoder

GENERAL DESCRIPTION

The XR-2211 is a monolithic phase-locked loop (PLL)

system especially designed for data communications
applications. It is particularly suited for FSK modem
applications. It operates over a wide supply voltage range of
4.5 to 20V and a wide frequency range of 0.01 Hz to 300
kHz. It can accommodate analog signals between 2 mV and
3V, and can interface with conventional DTL, TTL, and ECL
logic families. The circuit consists of a basic PLL for tracking
an input signal within the pass band, a quadrature phase
detector which provides carrier detection, and an FSK
voltage comparator which provides FSK demodulation.
External components are used to independently set center
frequency, bandwidth, and output delay. An internal voltage
reference proportional to the power supply provides ration
metric operation for low system performance variations with
power supply changes.

The XR-2211 is available in 14 pin DIP ceramic or
plastic packages specified for commercial or military
temperature ranges.

FEATURES

Wide Frequency Range

Wide Supply Voltage Range
HCMOS / TTL { Logic Compatibility
FSK Demodulation, with Carrier Detection

Wide Dynamic Range 2mVto3Vrms
Adjustable Tracking Range (+ 1% to +80%)

Excellent Temp. Stability 20 ppm/°C, typ.

0.01 Hz to 300 kHz
4.5Vto20V

APPLICATIONS

FSK Demodulation
Data Synchronization
Tone Decoding

FM Detection

Carrier Detectian

ABSOLUTE MAXIMUM RATINGS

Power Supply 20V
Input Signal Level "3V rms
Power Dissipation 900 mW
Ceramic Package 750 mW

Derate Above Tp = +25°C . 8mW°C
Plastic Package 800 mW

Derate Above Tp = +25°C 60 mWrC
JEDEC SO and Japanese SO 390 mW
Derate Above Ty = +25°C 5 mwWrC

517

FUNCTIONAL BLOCK DIAGRAM

SIGNAL
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ORDERING INFORMATION

Part Number Package Operating Temperature
XR-2211M Ceramic —-55°C to-+125°C
XR-2211CN Ceramic 0°Cto +70°C
XR-2211CP Plastic 1 0°C to +70°C .
XR-2211N Ceramic —40°C to +85°C
XR-2211P Plastic. —40°C to +85°C
XR-2211CD JEDEC SO-14 0°C to 70°C-
XR-2211MD Japanese SO-14 0°C to 70°C

SYSTEM DESCRIPTION

The output of the phase detector produces sum and
difference frequencies of the input and the VCO (internally
connected). When in lock, these frequencies are fiy + fyco
(2 times fiy when inlock) and fiy - fyco (OHZ when
lock). By adding a capacitor to the phase detector output, the
2 times fjy component is reduced, leaving a DC voltage that
represents the phase difference between the two.
frequencies. This closes the loop and allows the VCO to
track the input frequency. ; . Nl

The other sections of the-XR-2211 act to: determine if
the VCO is driven above or below the center frequency
(FSK comparator); produced both active high and active |
low outputs to indicate when the main PLL is in lock
(quadrature phase detector and lock detector compara-
tor).

E



XR-2211

ELECTRICAL CHARACTERISTICS .
Test Conditions: V+'= 12V, Tp = +25°C, Rg = 30 KQ, Cq = 0.033 pF. -

hditan

I

SRR TS RISNE IS TP T HCUK 2 SRS

XR-2211/2211M XR-2211C L
" PARAMETER MIN |TYP lMAX MIN lTYP lMAX UNITS CONDITIONS
GENERAL Lo -
Supply Voltage 4.5 20 4.5 ’ 20 \
Supply Current 4 7 5 9 mA Ro = 10 k0. See Fig. 4
OSCILLATOR SECTION
Frequency Accuracy +.1 +3 x1 % Deviation from fg = 1/RgCp
Frequency Stability Ry = 1/2
Temperature +20 | £50 +20 ppm/°C | * See Figure. 8
Power Supply - - 0.05 | 0.5 9.05 %IV V+ = 12+ 1V. See Fig. 7.
. . 0.2 0.2 %V V+5 + 0.5V. See Fig. 7..
Upper Frequency Limit 100 ~ 300 300 kHz *| Rg = 8.2kf}, Cg = 400 pF
Lowest Practical "
Operating Frequency " 0.01 0.01 Hz Rp = 2 MQ, Cg = 50 uF
Timing Resistor, Rg - See Fig. 5. :
Operating Range 5 2000 - 2000 kQ
* Recommended Range 15 100 15 100 kQ See Figs. 7 and 8.
LOOP PHASE DETECTOR SECTION \
Peak Output Current +150| £200| +£300 | +£.100| £200| £ 300 pA Measured at Pin 11.
Output Offset Current +1 +2 p CpAC
-Qutput.impedance ] 1 . 1 MQ
Maximum Swing +4 3] +4 +5 \" Referenced to Pin 10.
QUADRATURE PHASE DETECTOR - - Measured at Pin 3. K
Peak Output Current 100" | 150 150 uA
Output Impedance wel 't 1 MR
Maximum Swing 11 11 V pp
INPUT PREAMP SECTION Measured at Pin 2.
Input Impedance 20 20 kQ
Input Signal
Voltage Required to
~“Cause Limiting 2 10 2 mV
' : rms
- VOLTAGE COMPARATOR SECTIONS
Input Impedance 2 2 MQ Measured at Pins 3 and 8.
.Input Bias Current: 100 100 nA
Voltage Gain S8 70 58 70 dB Ry = 5.1 k@)
_Output Voltage Low : 300 300 mV C = 3 mA
Output Leakage Current 0.01 0.01 A Vo = 20V
INTERNAL BEFERENCE
Voitage Level 4.9 8.3 &./ 475V " 83 5.85 \ Measured at Pin 10.
Qutput Impedance 100 . 100 0 AC Small Signal
Maximum Source Current 80 80 rA

* These parameters, although guaranteed over the recommended operating conditions, are not 100% tested in production.

5-18
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PRINCIPLES OF OPERATION

Signal Input (Pin 2): Signal is ac coupled to this terminal. - «

The internal impedance at Pin 2 is 20 KQ. Recom-

mended input signal level is in the range of 10mVrms -

to 3V rms.

Quadrature Phase Detactor Output (Pin 3): This Is the high .

impedance output of quadrature phase detector and is
internally connected to the input of lock detect voitage

comparator. In tone detection applications, Pin 3 is con- .

nected to ground through a parallel combination of Rp -

and Cp (see Figure 2) to eliminate the chatter at lock .

detect outputs. If the tone detect section Is not used,
Pin 3 can be left open circuited.

Lock Detect Output, Q (Pin 5): The output at Pln 5 is vat 5

“high" state when the PLL is out of lock and goes to

“low" or conducting state when the PLL is locked. it ig -

an open collector type output and requires a pull-up re-

sistor, R, to V+ for proper operation. At “low" state It -

can sink up to 5 mA of load current.

Lock Detect Complement, @ (Pin 6): The output at Pin 6 is

the logic complement of the lock detect output at Pin 5.+

This output is also an open collector type stage which
can sink 5 mA of load current at low or “‘on’ state.

FSK Data Output (Pin 7): This output is an open collector
logic stage which requires a pull-up resistor, R, to V+
for proper operation. It can sink 5 mA of load current.
When decoding FSK signals, FSK data output is at
“high" or “off" state for low input frequency, and at
“low’’ or “‘on’’ state for high input frequency. If no input
signal is present, the logic state at Pin 7 is indetermi-
nate.

FSK Comparalor‘lnput (Pin 8): This is the high impedance

input to the FSK voltage comparator. Normaily, an FSK
post-detection or data filter is connected between this
terminal and the PLL phase detector output (Pin 11).
This data filter is formed by Rg and Cg of Figure 2. The
threshold voltage of the comparator is set by the inter-
nal reference voltage, VR, available at Pin 10.

Loop oATA
FILTER FILTER FsK
outPuT
JHa =
FSK
- comMpP
7S [ —
vco
INPUT 3
PREAMP .
a l E LoCK DETECT . |
o £ 7 -
1 %7 ouTPUTS

LOCK DETECT LOCX DETECT
FILTER CowupP

Figure 1. Functional Block Diagram of a Tone and FSK
Decoding Systsm Using XR-2211
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Referancs Voitags, Vg (Pin 10): This pin is internally biased
at the reference voltage level, VR: VR = V+/2 :.650
mV. The dc voltage level at this pin forms an internal
reference for the voltage levels at Pins 5, 8, 11 and 12.
Pin 10 must be bypassed to ground with a 0.1 uF ca-
pacitor for proper operation of the circuit.. .~ -

Loop Phase Detector Output (Pin 11): This terminal provides
a high impedance output for the loop phase detector.
The PLL loop filter is formed by Ry and Cy connected
to Pin 11 (see Figure 2). With no input signal, or with no
phase error within the PLL, the dc level at Pin 11 is very
nearly equal to VR. The peak voltage swing available at
the phase detector output is equal to £VR.

510 X(1 Rg RL 1

FSK

sk ouTPUT

COuMP.

LOCK DETECT
OUTPUTS

= 470 co

Figurs 2. Gensralized Circuit Connection for FSK and Tons
Dataction 1 9 P

VCO Control Input (Pin 12): VCO free-running freguency is

determined by external timing resistor, Rg, connected

from this terminal to ground. The VCO free-running fre-

quency, fg, is:

1
RoCo

fo = Hz

where Cq is the timing‘capaci'tor across Pins 13 and 14.
For optimum temperature stability, Rg must be in the
range of 10 K2 to 100 KQ see Figure 8).

This terminal is a low impedance point, and is internaily
biased at a dc level equal to VR. The maximum timing
current drawn from Pin 12 must be limited to <3 mA for
proper operation of the circuit.

VCO Timing Capacitor (Pins 13 and 14): VCO frequency is
inversely proportional to the external timing capacitor,
Cp. connected across these terminals (see Figure 5).
Cp must be nonpolar, and in the range of 200 pF to 10

uF.

VCO Frequency Ad]usiment: VCO can be fine-tuned by
connecting a potentiometer, Ry, in series with Rg at Pin
12 (see Figure 9).

VCO Free-Running Frequency, fg: XR-2211 does not have a
separate VCO output terminal. Instead, the VCO out-
puts are internally connected to the phase detector

sactions of the circuit. For set-up or adjustment




purposes, the VCO free-running frequency can be
tuned by using the generalized circuit in Figure 2,

-and applying an alternating bit pattern of O's and I's
at known mark and space frequencies. By adjusting
Ro. the VCO can then be tuned to obtain a'50%
duty cycle on the FKS output (pin 7). This sill ensure
that the VCO f, value is accurately referenced to the
mark and space frequencies.

DESIGN EQUATIONS.
(See Figure 2 for definition of components.)

1. VCO Center Frequency, fq:
fo = 1/RgCp Hz
2. internal Reference Voltage, VR (measured at Pin
10): -
VR = V+/2 - 650 mV
3. Loop Low-Pass Filter Time Cohstam, o
7 = R1Cq :

4, Loop' Damping, {:

Co i
= 1/4 — v
¢ / c _

5. Loop Tracking Bandwidth, = Afl/fg:

Aflfg = Ro/Ry
Z TRACKING A

lwm

r ‘——‘Al————i——-.\l———{

VW= S

6. FSK Data Filter Time Constant, rF:
F = RECg

7. Loop Phase Detector Conversion Gain, Keé: (Ko is
the differential dc voltage across Pins 10 and 11,
per unit of phase error at phase detector input):
K¢ = 02VR/x volts/radian

8. VCO Conversion gain, Ko: (Kg is the amount of
change in VCO frequency, per unit of dc voltage
change at Pin 11): ) 4

Ko = —1/VRCoR1 Hz/volt
9." Total Loop Gain, !<T- ‘
Kt o 27KoKp ="4/CoR1 ‘radlsec/von
10. Peak Phase Detlector Current IA:

Ia = VR (volts)/25 mA

APPLICATIONS INFORMATION
FSK DECODING:

Figure 9 shows the basic circuit connection for FSK de- .

coding. With reference to Figures 2 and 9, the func-
tions of external components are defined as follows: Rg

- and Cq set the PLL center frequency, Ry sets the sys-

tem bandwidth, and C1 sets the loop filter time con-

stant and the loop damping factor. CF and Rr form a -
one-pole post-detection filter for the FSK data output. -

The resistor Rg (= 510 KQ) from Pin 7 to Pin 8 intro-
duces positive feedback across the FSK comparator.to
facilitate rapid transition between output logic states.

Recommended component values for some of the most
commonly used FSK bands are given in Table 1.

Design instructions:

The circuit of Figure 9 can be tailored for any FSK de-
coding application by the choice of five key circuit com-
ponents: Rg, Ry, Co. C1 and Cg. For a given set of FSK
mark and space frequencies, f1 and fp, these parame-
ters can be calculated as follows:

a) Calculate PLL center frequency, fq:

_hi+t2

PN ’,

b) Choose value of timing resistor R, to be in the
range of 10 KQ to 100 KQ. This choice is arbitrary.

The recommended value is Ry = 20 KQ. The final
value of Rq is normally fine-tuned with the series po-
tentiometer, Rx.

c) Calculate value of Cg from design equation (1) or
from Figure 6:
Co = 1/Rglg

d) Calculate Ry to give a Af equal to the mark space
deviation:
Ry = Rolfo/(f1 -12)]

e) Calculate Cq to set loop damping. (See design equa-

tion No. 4.).
Normally, { = 1/2 is recommended. .

Then: Cq4 = Cg/d for { = 1/2

f) The input to the XR-2211 may sometimes be to

sensitive to noise conditions on the input line. Figure
3 illustrates a method of de-sensitizing the XR-2211
from such noisy line conditions by the use of a
resistor, Ry, connected from pin 2 to ground. The
value of is chosen by the equation and the
dasired minimum signal threshold level.
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MOTOROLA

m SEMICONDUCTOR e MC1488
‘TECHNICAL DATA

QUAD MDTL LINE DRIVER
EIA-232D
QUAD LINE DRIVER

The MC1488 is a monolithic quad line driver designed to inter-
face data terminal equipment with data communications equip-

SILICON MONOLITHIC
INTEGRATED CIRCUIT

ment in conformance with the specifications of EIA Standard No.

EIA-232D.
Features:

® Current Limited Output

10 mA typ

® Power-Off Source Impedance 4 . L SUFFIX -
; P SUFFIX

300 Ogigfimin CERAMIC PACKAGE b\ A5TiC PACKAGE
® Simple Slew Rate Control with External Capacitor CASE 632 CASE 645
® Flexible Operating Supply Range
o C . h D SUFFIX

ompatible with All Motorola MDTL and MTTL Logic Families PLASTIC PACKAGE
CASE 751A 14 €
A (50-14) A

1

PIN CONNECTIONS

TYPICAL APPLICATION Veel b"‘ vee
LINE DRIVER INTERCONNECTING UINE RECEIVER input A |2 E Input D1
MC1488 CABLE MC1489 )
. Tyre ) Output A |3 12| Input D2
| N \ . I N j
_‘1L_.," 'L..._/D— Input 81(4 r—-EOumurD
Input BZE _lr__o] Input C1
! i
Qurtput B | 6 9Input C2
MOTL LOGIC INPUT : s o G : MOTL LOGIC OUTPYT — ‘: j
LOGIC INPY t CABLE T 4
Gnd |7 8|Qutput C
I ! B (5]
CIRCUIT SCHEMATIC
(1/4 OF CIRCUIT SHOWN)
Ve 14 O
S B2x 52x
PINS 4.9 120R 2
INPUT 4
X
NPT O———————4 |
PINSS. 10,13 10
Y 300
b \—O ouTPur
; h 4 PINSE 8 110R 3
. X b 4

i
1

VEE 1 O

MOTOROLA LINEAR/INTERFACE DEVICES
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MC1488

MAXIMUM RATINGS (Ta = +25°C unless otherwise noted.)

Rating Symbol Value Unit
Power Supply Voitage Vee +15 Vdc
' VEE -5
Input Voitage Range VIR -=15s Vg = Vdc
7.0
Output Signal Voltage Vo =15 Vdc
Power Derating (Package Limitation, Ceramic
and Plastic Dual-In-Line Package) Pp 1000 -mW
Derate above Tp = +25°C 1/RgJA 6.7 mwWrC *
Operating Ambient Temperature Range Ta Oto +75 °C
Storage Temperature Range Tstg —-65to +175 °C
ELECTRICAL CHARACTERISTICS (Ve = +9.0 =1% Vdc, VEg = —9.0 1% Vdc, TA = 0to 75°C unless otherwise noted.)
Characteristic Figure Symbol Min Typ Max Unit
Input Current — Low Logic State (Vi = 0) 1 hL = 1.0 1.6 mA
Input Current — High Logic State (V|4 = 5.0 V) 1 I1H — — 10 nA
Qutput Voltage — High Logic State 2 VOH Vdc
(ViL = 0.8 Vdc, R = 3.0 k2, Vcg = +9.0 Vdc, Vgg = —9.0 Vdc) g +6.0 +7.0 - . :
(Vi = 0.8 Vdc, R = 3.0 k{), Vcc = +13.2 Vdc, VEg = —13.2 Vdc) +9.0 | +10.5 —
Output Voltage — Low Logic State 2 VoL Vdc
(ViH = 1.9 Vdc, R = 3.0 kf}, Vcc = +9.0 Vdc, VEg = -9.0 Vdc) -6.0 -7.0 —
(Vi = 1.9 Vdc, R = 3.0k}, Vc¢c = +13.2 Vdc, VEg = —13.2 Vdc) -9.0 -10.5 —
Positive Output Short-Circuit Current, Note 1 3 los + +6.0 +10 +12 mA
Negative Output Short-Circuit Current, Note 1 3 los - -6.0 -10 -12 mA
Output Resistance (Vcg = VEg = 0, [Vol = =2.0V) 4 o 300 — — Ohms
Positive Supply Current (R} = x) 5 olos mA
(Vi = 1.9 Vdc, Vce = +9.0 Vdc) — +15 +20
(Vi = 0.8 Vdc, Vcc = +9.0 Vdc) — +4.5 +6.0
(ViH = 1.9 Vdc, Ve = +12 Vdc) — +19 +25
(ViL = 0.8 Vdc, Vo = +12 Vdc) — +5.5 +7.0
(ViH = 1.9 Vdc, Vcc = +15 Vdc) = — +34
(VL = 0.8 Vdc, Ve = + 15 Vdc) — —_ +12
Negative Supply Current (R = x) 5 Ieg
(Vi = 1.9 Vdc, Vgg = -9.0 Vdc) — -13 -17 mA
(Vi = 0.8 Vdc, VEg = -9.0 Vdc) — - ~-500 | pA
(ViH = 1.9 Vdc, VEg = —12 Vdc) > — -18 -23 mA
(VjL = 0.8 Vdc, Vgg = - 12 Vdc) — — -500 A
(Vi4 = 1.9 Vdc, Vgg = -15 Vdc) —_ — -34 mA
(VL = 0.8 Vdc, Vgg = =15 Vdc) . — i mA
Power Consumption Pc mw
(Vcc = 9.0 Vdc, VEg = -9.0 Vdc) — - 333
(Ve = 12 Vde, VEE = -12 Vdc) — — 576
SWITCHING CHARACTERISTICS (Vcc = +9.0 =1% Vdc, VEg = -9.0 =1% Vdc, Tp = +25°C.)
Propagation Delay Time (zj = 3.0 k and 15 pF) 6 tPLH — 275 350 ns
Fall Time (zy = 3.0 k and 15 pF) 6 tTHL — 45 75 ns
Propagation Delay Time (z} = 3.0 k and 15 pF) 6 tPHL — 110 175 ns
Rise Time (z) = 3.0 k and 15 pF) 6 tTLH — 55 100 ns

Note 1. Maximum Package Power Di

» may be

ded if all outputs are shorted simultaneously.
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. MC1488

CHARACTERISTIC DEFINITIONS

FIGURE 1 — INPUT CURRENT . FIGURE 2 — OUTPUT VOLTAGE
L v 9y ‘ gy v

, o VOLI z

Vou 3

W08Y 3
) i’

FIGURE 3 — QUTPUT SHORT-CIRCUIT CURRENT. FIGURE 4 — QUTPUT RESISTANCE (POWER-OFF)
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FIGURE 5 — POWER-SUPPLY CURRENTS FIGURE 6 — SWITCHING RESPONSE
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MC1488 : .

TYPICAL CHARACTERISTICS
(TA = +25°C unless otherwise noted.)

FIGURE 7 — TRANSFER CHARACTERISTICS FIGURE 8 — SHORT-CIRCUIT OUTPUT CURRENT

versus POWER-SUPPLY VOLTAGE

versus TEMPERATURE
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SLEW RATE (VOLTS/us)

MC1488

APPLICATIONS INFORMATION

The Electronic Industries Association EIA-232D specification
detail the requirements for the interface between data pro-
cessing equipment and data communications equipment. This
standard specifies not only the number and type of interface
leads, but also the voltage levels to be used. The MC1488 quad
driver and its companion circuit, the MC1489 quad receiver,
provide a complete interface system between DTL or TTL logic
levels and the EIA-232D defined levels. The EIA-2320 require-
ments as applied to drivers are discussed herein.

The required driver voltages are defined as between 5 and
15-volts in magnitude and are positive for a Logic "0 and
negative for a Logic “'1.” These voltages are so defined when
the drivers are terminated with a 3000 to 7000-chm resistor.
The MC1488 meets this voltage requirement by converting a
DTUTTL logic level into EIA-232D levels with one stage of
inversion.."

The EIA-232D specification further requires that during tran-
sitions, the driver output slew rate must not exceed 30 voits

FIGURE 12 — SLEW RATE versus CAPACITANCE
FOR_\ISC =10 mA

FIGURE 13 — POWER-SUPPLY PROTECTION
TO MEET POWER-OFF FAULT CONDITIONS

—Pp——9p—— P —— -~~~ —-— -
vee %‘4 %14 $ra!
—-_——l -

- "

MC1488 MC1488 | Mci4ss |
reeen

' . 1

A e o r e ob s
LCem” 1

it

o— o— O—t - N

Tl S e 2Tk
o— o )
|

o— o— 5 !

0 —0 ! o-i-0

o— o O-q-4._._-" |
V. '

o— o— o-r-+ S

Lo Fi | o-4-0

o O— (o o bl . £ :
4

1000 .
~
-
(]
4
100 = 0
= 30 Vs o~
= Bl <
=1 N
T 43
¥ [} NJ
0 LI
T x\
1 T =
L1333 pF ‘
U an
| N
) u/(ﬂm b
10 10 100 1000 . 10.000

C. CAPACITANCE (pnF)

per microsecond. The inherent slew rate of the MC1488is much
too fast for this requirement. The current limited output of the
device can be used to control this slew rate by connecting a
capacitor to each driver output. The required capacitor can be
easily determined by using the relationship C = lIgg x AT/AV
from which Figure 12 is derived. Accordingly, a 330 pF capac-
itor on each output will guarantee a worst case slew rate of
30 volts per micrasecond.

The interface driver is also required to withstand an acci-
dental short to any other conductar in an interconnecting cable.
The worst possible signal on any conductor would be another
driver using a plus or minus 15 volt, 500 mA source. The
MC1488 is designed to indefinitely withstand such a short to
all four outputs in a package as long as the power-supply volit-
ages are greater than 9.0 volts (i.e., Vcc > 9.0V: VEg < —8.0 V).
In some power-supply designs, a loss of system power causes
a low impedance on the power-supply outputs. When this
occurs, a low impedance to ground would exist at the power
inputs to the MC1488 effectively shorting the 300 ohm output
resistors to ground. If all four outputs were then shorted to
plus or minus 15 volits, the power dissipation in these resistors

would be excessive. Therefore, if the system is designed to
permit low impedances to ground at the power-supplies of the
drivers, a diode should be placed in each power-supply lead
to prevent overheating in this fault condition. These two
diodes, as shown in Figure 13, €ould be used to decouple all
the driver packages in a system. (These same diodes will allow
the MC1488 to withstand momentary shorts to the =25 volt
limits specified in the earlier Standard EIA-232B.) The addition
of the diodes also permits the MC 1488 to withstand faults with
power-supplies of less than the 9.0 volts stated above.

The maximum short-circuit current allowable under fault
conditions is more than guaranteed by the previously men-
tioned 10 mA output current limiting.

Other Applications

The MC1488 is an extremely versatile line driver with a myr-
iad of possible applications. Several features of the drivers
enhance this versatility:

1. Output Current Limiting — this enables the circuit designer
to define the output voltage levels independent of power-
supplies and can be accomplished by diode clamping of the
output pins. Figure 14 shows the MC1488 used as a DTL to
MOS translator where the high level voltage output is clamped
one diode above ground. The resistor divider shown is used
to reduce the output voltage below the 300 mV above ground
MOS input level limit.

2. Power Supply Range — as can be seen from the schematic
drawing of the drivers, the positive and negative driving ele-
ments of the device are essentially independent and do not
require matching power-supplies. In fact, the positive supply
can vary from a minimum seven volts (required for driving the
negative pulldown section) to the maximum specified 15 volts.
The negative supply can vary from approximately -2.5 volts
to the minimum specified —15 volts. The MC1488 will drive
the output to within 2 volts of the positive or negative supplies
as long as the current output limits are not exceeded. The
combination of the current-limiting and supply-voltage fea-
tures allow a wide combination of possible outputs within the
same quad package. Thus if only a portion of the four drivers
are used for driving EIA-232D lines, the remainder could be
used for DTL to MOS or even DTL to DTL translation. Figure
15 shows one such combination.
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TISURE 14 - MDTL/MTTL-TO-MOS TRANSLATOR FIGURE 15 — LOGIC TRANSLATOR APPLICATIONS
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