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AND PACKET RADIO

MRPATIWAT BENJAGRETA
MRSAKDA  PHATGRATHOKE
MR:SOMLAK  LERDPRAKIT
MR.SUTAT  PIRIYAYOTHAKUL

ADVISOR

MR.SOMCHAI MEUNSAIYART
MR.WISUIT ATIPORNTUM
MR.SUNTI TUNTRAKOOL
1994

ABSTRACT

This thesis presents the application of Interface Telephone Sys.tem for Transceiver
Repeater and Packet Radio for advance communication system, such as the connection
between walky talky to Telephone System. This system uses the technique of semi-duplex
and bases on telephone line number depending on uses. The transceiver connects between
radio to telephone (for out going). Hardware of Interface Telephone System for Transceiver
and Repeater Station devided into 3 section, namely Decode DTMF (Dual Tone Multi
Frequency), Pass Word Code and Control Patch.

In addition, Packet Radio was a new mode of radio communication. Packet Radio is
able to transfer data faster and more accuratery than any other mode by between PC with

packet radio. If the station far away to connected. It was able pass by Digipeater
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2.1.8 COR (Carrier Operated Relay)
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8.2.6 13997 RF Power Amplifier
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1 Ay (Reciever Unit)

REF. NO
IC1
IC2

Ql
Q2,Q4,Q5
Q3
Q6,Q12,Q14,Q15
Q11,Q13
Qls
D1,D2
D3

Fil

F12

X1

L1-L4

L5

L7

R1,R10,R27,32,R34

R2

R3

RS

R6 )
R7,R13,R35
R8

R9,R38
RI11,R12
R14,R31
R15

R16
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DESCRIPTION
IC

IC

Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Diode

Diode

Monolitic X-TAL Filter

Ceramic filter
Crystal
Coil
Coil
Coil
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

Resistor

PART NO.
MC3357
BAS526
25C2026
25C2668
2SK192
25C2458
2SA1048
2SB562
181555
WZ-018
10M15B9
CFU 455E2
10.24MHz
LS-160
LS-159
LS-158
10K

100K

100

56



R17,R28
R18

R36,R37
R39
C1,C10

C2

C3

C4,C5
C6,C7,C24
C8,C9

Cl11,C12,C16,C18

Cl4

C15,C19,C28,C29,C30,C40,C43

C17
C20
Cc21
C22

C25
C26,C27
c35
C36
C37,C38
C39,C42
c41
C44,C46
C45

Resistor
Resistor
Resistor
Resistor
Resistor

Resistor
Resistor
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Tantalum
Ceramic
Ceramic
Ceramic
Electrolytic
Ceramic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electl:olytic

Electrolytic

100

4.7K
5.6K

47

68K

15K

22K

33K

8pF

3pF
100pF
470pF
10pF
0.35uF
0.0047pF
4pF
0.001pF
10pF 6.3V
47pF
120pF
0.1uF
0.1pF 50V
0.0033pF
0.22pF 50V

3.3F
0.47pF

IpF

10pF 16V
0.47uF 50V

100pF 16V
4TyF 16V
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2 gAad (Transmitter Unit)

REF. NO.
Q8

Q9

Q10

Qn

Q12

Ql3

D14,D18

D15

D16,D17
1.19,L.20,L.221,L.22
L23

L24

L%S ,L26

L27

L28

L29

L30

R39

R40
R41,R46,R47,R48
R42

R43

R44

R45

R49

R50

R52

DESCRIPTION
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Diode
Diode
Diode
Coil

Caoil

Coil

Coil
Choke
Coil

Coil

Coil
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resist.or

Resistor

PART NO.
25C2026
25C2668
25C1458
2S8C383
2SC2053
2S5C1947
1S1555
151209
18853
LsS-106
LA-127
LA-134
LA-121
LR-78
LR-136
LR-135
LA-143
33K

47
10K
150
470
27
22
82
22
330
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RS54 Resistor 15K
C68,C73 Ceramic 0.001pF
C69 Electrolytic 4.7pF 50V
C70,C79,C72,C86,C90,C93 Ceramic 10pF
og} Ceramic 0.35pF
C74,C76,C80,C81,C83,C84,C89 Ceramic 470pF
C75,C77,C82 Ceramic 47pF
C78 Ceramic 0.5pF
C85,C91 Trimmer 20pF
C87 Ceramic 15pF
C88 Electrolytic IpF 50V
Cc92 Ceramic 470pF
Co4 Ceramic 100pF
C95 Ceramic 33pF
C96 Ceramic 2pF

C97 Ceramic 27pF

(Y] d 1
3 MAFIATITHANYD (Frequency synthesizer Unit)

REF .NO. DESCRIPTION PART NO.
IC1 IC TC9122
IC2 IC TC5081
IC3 IC TC5082
Qil FET 2SK192
Q2,Q3,Q4 Transistor 2SC2668
Q5 Transistor 25C945
Q6 Transistor 25C2026
D3 Varactor Diode 1SV50
D4 Diode 18853
D5 Diode 151555

D10 Diode 1SS53
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D11 Diode 18853
XE Crystal 521 MHz
x3 Crystal 323275 MHz
RX 35.00125 MHz
L1 Choke

Lz Choke

LS; Choke

L4 Choke

Ls Choke

L6k Choke

Ll;l Coil

L15 Coil LS-160
L16 Coil LS-160
L31 Choke

L32 Choke'

R2R3 Resistor 47K
R4R6,R16 Resistor 10K

RS Resistor 470K

RT Resistor 100K

RE Resistor 4.7K

R Resistor 47K

R18 Resistor 220K

R19 Resistor 470
R20,R21,R22 Resistor 47K
R31,R32 Resistor 22K

R33 Resistor 1K

R34 Resistor 33K

R3i'5‘ Resistor 47

C1, - C12,C29,C30,C36,C38,C41,C50,C51,CS  Ceramic 0.001pF

Cl13 Tantalum 2.2}1F



Ci4 Ceramic 0.01pF
C15 Electrolytic 10pF 16V
C16,C28 Ceramic 3pF
C17,C18 Ceramic 470pF
C20 Ceramic 51pF
C21 Electrolytic 100pF 16V
C22,C23,C24 Ceramic 470pF
25 Ceramic 10pF
C26 Ceramic 1pF
C27 Ceramic 33pF
C31 Ceramic 12pF
C35,C43,C44 Ceramic 33pF
C37,Cc40 Ceramic 0.0047}LF
C39 Electrolytic 100pF 16V
c42 Ceramic 15pF
C45,C46,C47,C49 Ceramic 68pF
C48,C52,C54 Ceramic 56pF
C53 Ceramic 22pF
C5:6 Ceramic 47pF
C57,C58 Ceramic 5pF
C
4 man3un (Control Unit)
4.1 19930950 DTMF (DTMF Decoder)
REF. NO. DESCRIPTION PART NO.
IC1 IC MT8870
X1 3.579545 MHz
c1,Cc2 Ceramic 0.1}11:
R1,R2 # Resistor 100K

R3 Resistor 300K
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4.2 7997 COR (Carrier Operate Relay)

REF. NO.
IC1
Q1,Q2

C1

D1,D2

R1

R2,R3
R4.

DESCRIPTION
IC

Transistor
Electrolytic
Diode

Resistor
Resistor

Resistor

4.3 3929 RF Power Amplifier

REF.NO.
IC1

IC2

Q1

Q2
L1)L213L4
RFC1,RFC2
C1,C2
C3,C4

Cs

c6

C7,C8

R1

R2,R3

R3

DESCRIPTION
IC

(o
Transistor
Transistor
Coil

Coil
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Resistor
Resistor
Resistor

Variable Resistor

4.4 2397 Audio Amplifier

REF.NO.

DESCRIPTION

PART NO.
7400
25C458
100pF 16V
1N4148
100

4.7K

1K

PART NO.
S-AV17
LM317T
2N3055
2N3055
See Text
See Text
S5pF
0.01pF
0.001pF
10pF
7pF
1.2K

0.1 5W
0.1 5W

10K

PART NO.



IC1
C1,C2
C3,C4
C5,C6
C7,C8
R1,R2
R3,R4
VR1,VR2

106

IC
Electrolytic,
Electrolytic
Electrolytic
Ceramic
Resistor
Resistor

Variable Resistor

4.5 19917 5V Power Supply

REF.NO.
IC1

Q1

Cl’
C2,C4
C3

R1

4.6 2995 Switching

REF.NO.
IC1

Q1,Q2
Q3,Q4,Q5
D1,D2,D3
Cl-C6

c7

R1,R2,R3
R4
R5,R6,R8,R9
R7
R11,R12,R13

DESCRIPTION
IC

Transistor
Electrolytic
Ceramic
Electrolytic

Resistor

DESCRIPTION
(&
Transistor
Transistor
Diode
Electrolytic
Cerarmic
Resistor
Resistor
Resistor
Resistor

Resistor

TDA2822
1pF 16V
470pF 16V
4TpF 16V
0.1pF

10K

a7

10K

PART NO.
LM7805CT
MJ2955
1000uF 16V
0.1pF
100pF 16V
15 1W

PART NO.
4066
25C458
BCS57
1N4148
1pF 16V
0.1pF
10K
22K
10K

270

1K
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4.7 2997 Password Uaszuy

REF NO. DESCRIPTION PART NO
ICi IC 74154
IC2 IC 74150
IC3 IC 74125
IC4,IC5 IC 74153
IC6 IC 74139
IC7 IC 7404
ICq IC NES55
Ic9 IC 7411
SW- DIP4 DIP Switch 4 bit
R1-R16,R18,R19 Resistor 10K
R17 Resistor 1.2K
C1 Electrolytic 100pF
c2’ Electrolytic 10pF

a 4 s d
4.8 7993 Password (asvuy Repeater #azgaryounslnsany

REE NO. DESCRIPTION PART NO.
IC1 IC 74154
IC2 IC 74150
IC3 IC 74125
IC4,IC5 IC 74153
IC6 IC 74393
Ic7 IC 7404
IC8 IC 7411
SW1-SW4 DIP switch 4 bit
C1 . Electrolytic 10pF
R1-R16,R18 Resistor 10K

R17 Resistor 1.2K
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4 w d [V .Y
4.9 21993 ABoNABINIANN 1azyansI9T Uy 1 Ringing

REP NO. DESCRIPTION PART NO.
Ic1 IC NESSS5
c2 Opto 4N26
Q1,Q2 Transistor 28C458
T1 Output Transformer LI 037
Bl Diode 1N4001
R1 Resistor 500

R2 Resistor 100
R3" Resistor 560
R4, Resistor 22K
RS 4 Resistor 27K
R6 Resistor 4.7K
R7 Resistor 10K
R8 Resistor 47K
RO,R10 Resistor 1K
VRI1 Variable Resistor 10K
VR2 Variable Resistor 50K
C1,C2,C5 Ceramic 0.1pF
C3 | Electrolytic 22)F
C4 Ceramic 0.01pF
C6 Electrolytic 100pF
RYT Relay 6VDC

4.10 3997 Timer

DEF NO. DESCRIPTION PART NO.
IC1 IC NE555

IC2 « IC 74393
Q1,Q2,Q3 Transistor 25C458

D1,D2,D3 Diode 1N4148



RI1,R3
R2,R4

R6
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Electrolytic
Resistor
Resistor
Resistor

Resistor

4.11 2997 Power Supply 12V 20A

REP NO.
IC1
Q1-Q6
R1-R6
R7
C1,C3
c2

c4

Cs

c6

DESCRIPTOR
IC

Transistor
Resistor
Resistor
Ceramic
Electrolytic
Electrolytic
Ceramic

Electrolytic

4.12 2999 Packet Modem

REP NO
IC1
IC2

Q1
D1,D2,D3,D4
X1

C1

C2,C3
C4,C5,C6,C7
C8,C9
1,R4,R11

DESCRIPTOR
IC

ic

Ic
Transistor
Diode
Crystal
Electrolytic
Electrolytic
Ceramic
Ceramic

Resistor

100pF

10K
10K
100
100

PART NO.
LM7812T
MJ2955
03 5W
15 1W

0.1uF
ipF
22().113

0.047pF
20000pF

PART NO
TCM3105
74HC14
78L05
25C458
1N4148
4.4336 MHz

1000uF



R2,R3

R6.
R7
R8RS
RJI0.R12

Resistor
Resistor
Resistor
Resistor
Resistor

Resistor

110

22K

15K
33K
100

10K
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TCM3105JE, TCM3105JL

FSK MODEN®
D2662, NOVEMBER 1985 REVISED Aoan. 1986
¢ 3ipgle-Chip Frequency-Shift-Keying (FSK) . J DUAL-IN-LINE PACKAGE
Modem (TOP VIEW)
s Meots Both Bell 202 and CCITT V23 voo Ut Uhs[Josc2
Specifications ctk 2 s{Josct
AGME! ™
s Transmit Modulation at 75, 150, 600, and ::A E4 ::%Txg1
1200 3aud tas (s  12{] TxR2
® Recsive Demodulation at 5, 75. 150, 600, NC(Js. n[dTxa
and 1200 Baud Rxe[Jz  o{JcoL
AXD Ljs 3{|Vssg

& Halt-Duplex Operadon Up to 1200 Baud
Transmit and Receive

¢ Full-Duplex Operation Up to 1200 Baud-
Transmit and 150 Baud Recsive

& On-Chip Group Detay Equadization and
Transmit/Recaive Fiitering

NIC ~ Mo intemal connection

o Carrier-Detect-Lavel Adjustment and Carrier-
Fail Output .

® Singie 5-V Power Suppoly
® Low Powsr Consumption
* Reliahle CMOS Silicon Gate Technology

¥ 3

‘ ; \ Caution. These devices have limited built-in gate protection. The leads shouid be shorted together or the aavice
slaced in congucuve foam during storage or handling to prevent electrostatic damage to the MOS gates,

jascription

The TCM3105 is a single-chio asynchronous Frequency Shift Keying (FSK) voiceband modem that uses
silicon gate CMOS technology to implemant a switched,capacitor architecture. it is pin selectable {TXR1,
TXR2, and TRS inputs) for a wide range of ransmit/receive baud rates and is comoatible with the applicacie
3ELL 202 or CCITT V23 standards. Operation is fully reversible, thereby allowiag botn forward and
nackward channeis to be used simuitaneously.

The transmitter is a programmabia frequency synthesizer that provides two output frequencies (on TXAl,
representing the ‘marks’ and ‘spaces’ of the digital signal present on the TXD input.

The receive section is responsible for the demodulation of the analog signal appearing at the AXA input
and is cased on the orinciple of frequency-to-voitage conversion. This section contains a group celay
aquaiizer {10 correct phase distortion), automatic gain control, carrier datact level adjustment, and Jias
gistortion adjustment. thereby ootmizing performance and giving the lowest possible bit error rate.

Carrier-detect information is grven to the system by means of the carrier-detect circuits, which set a flag
on the COT output if the lavel of received in-band energy falls below a valua set on the COLU input for
a spacified minimum duration.

The TCM2108JE is cnaractenzed for operation from —&0°C to 85°C. The TCM3105JL is characterized
for operation from Q0°C 10 70°C.
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TCM3105JE, TCM31064L
FSK MODEM

t—
PIN FUNCTIONAL DESCRIPTION
—
il — OESCRIPTION
~0 NAME
~3 Izstive suQOiv vTitage o
2 RES SUTDUL *Of 3 CONtinuOus ci0CK HiIgnal at 16 tirnas the MgNest selecied :iransmit or recewve) it rate
3 <CT * Zarnar-Datect Cutout. A low-level outout indicates carnar failure
1 Ixa Saceive Analog 1nDuL 13 ~NIC tNe recaived hng Signal musi ce ac couoied o
35 + 7as ¢ “ransrmt Receive Stancara Select inout. whicn. with TXA1 ang TXF2. sets the stancarg bit rates ana
: ~arx:space trequuncies
3 uC Yo rrrernat connecten
7 ax3 Zacan e 3138 ACHUST *Or 2x18Nal ICILSIMaNt Ot Ne CeCiINN MreSNoG 2t "N 1A COMOArALOr 1O Munimize as
1giorron
3 EP $23 Zacewver Digial Sultut for tne TemMOCcuI3ted cACHvad 3313 i J0sihive FAGIC, Tha Mgn wogIc ievael is @ Mark ana
‘wa Ow 2QIC eva s 3 Space.
3 .43 J0st ~2Gative SLOOIV vOItage ‘NOrmatlv 3rCuLrci’ .onNacied 13 SUCs
] 2z Tarrdr Serect .avet Agwist for externar 3QUSTMErt Jf carner astect Nrasnod
tr XA “-gnsmit Anatog Outdut ‘or the moGwated signak, ~MCh must 02 3¢ coupied
*2 TXR2 T.: Tate Seact 2 .~0ul, wmcn, BONG with TIKR1 anc TRS, jets Ine DIt "ates InC mark:soace frequencies
'3 THR 3¢ Aate S21ec? | noul. #mich, dong with TXRZ and TRS, sets (ng Dit -ales 3~3 MAK/SCaCE "aguenciss
td TAD “-angmit Digitai tnout ‘or nout cata 3 ine transmitier -0 0SIttva lOgIC, Tra s 3peSgIC '8vel § A MAfk ana ine
Za 33ic 2vel 1S 3 scace The ¢ata can Ge JcCecled 3t anv soeed 'rom lgcg tS (ne selectiad s0eed Ing Mav e
siaily 1svAChIGRous.
- 8¢ scitatar Tonnections, ~he orvstal tvoicaly 2.4338 MH21 -s connectec (2 ‘nese oins. . un axternal crock i
6 | ssc2 _s2a. $SC2 :s lett J0en 3nc the clock :s connecied o OSCI,
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]

absolute maximum ratings over free-air operating temperature range (unless otherwise noted)

Suoply voltage. Vpp see Note 1) . . -33Vio'0y
Input voltage, V) iany inout! . . -9.3 10 Vg
Coeraung ‘ree-air temperature range: TCM3105JE . . 35°C 10 35

TCM3108JL . .. ..... . -10°C to 7O
Storage tamoerature range e e . e . -35°C to 150°C

NOTE 1 i voitage values are with resoect (0 Vgsg.

recommended operating conditions

TCM3105J€ i TCM310SJL I -
o MIN  NOM  MAX |  MIN NOM  MAX N
Supoiv vertage. Vop ’ \ ) 5 33 B 3 1.3 '
Hign-teves 1mout voitage. iy 2 150 3 20 | -+
LOw-ver sout voitage. iy ] ) 5] B) M) L v
AN3I0g DUl 2vel JIPAK-10-063K aC Zdudred) il 230 J.78 Q30 278 4
Clagx ‘requency, "~.gcx i4.4334  1.4336 44338 (42334 14336 44338 | Mh:
Ana0g 12ac moecance at | XA 30 30 [ IR
i
1

t
Queraung *-2a-air "2mgerature "ange T 4 AR 35 | J ]
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A——
sunctonal block diagram
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PRINCIPLES OF OPERATION

The TCM310S FSK modem is made up of four funcuonat circurts. The circuits are the transmitter, the receiver
a carner cetector, ang control and timing {See Figure 1),

(R4}
B1AS ADJUST  AXB 8
) RECEIVER RXD  OIGITAL QUTPUT
ANALOG INPUT RXA
CARRIER o
no . o2 COT  DETECT OUTPUT
. LEVEL ADJUST  CDL DETECTOR
(13112108 £
TXR1. TXR2, TRS el TIMING 121
AND CLX  CLOCK OUTPUT
MASTER CLOCK (INTERNAL) CONTROL
{14) [SR1]
OIGITAL INPUT TXD =———————i{ TRANSMITTER }———— TXA ANALOG OUTPUT

FIGURE 1. TCM3105 SYSTEM PARTITIONING

transmitter

The transmitter comorises a ohase -oherent FSK modulator, a transmit filter, and a transmit amolifier,
The modulator is a srogrammable fraquency svnthesizer that drives the output frequencies by variable
aivision of the ascillator frequency 14.4336 MHz). The division ratio is set by the states of the
Transmit;Receive Standard inout (TRS), the Bit Rate Select inouts (TXR1 and TXR2), and the Digital Data
nout (TXD).

A switched-capacitor low-oass filter limits the harmonics and noise gutside :he transmit band and the
charactenstics of this filter are set by the frequency select inputs as oreviously cescrited. The harmonics
introduced by the transmut filtar clock are removed by a continuous low-oass filtar.

The transmitter outout tevel vanes 'wvith power suoply voltage and so must be ccmpensated in the 2-wire
‘0 d-wire converter 10 give 3 zonstant outputlevel to the line.

receiver

A continuous low-oass anti-ahiasing fiiter is followed by :he recewve amoiifier, which automaucally controls
the gain 0 give a consiant outout level from the recerve filtar. The receive filter limits the bandwiath of
ihe signal presented to the cemoduiator, reducing out-of-band interference, ana has very high rejection
of the transmit channel frequencies. These are typically present at much higher leveis than the receivedg
signal.

The grouo deiav equalizer is a switcned-capacitor network that compensates the geiay introduced by he
receive filter and the network. The output from the equalizer is then limited 10 give an FSK moaulated
squarewave hat is presentea to ne demodulator. B

The demodulator 1s an ecge-triggered multivibrator that triggers off positive and negative going 2cges.
The output of the demoduiator :s. therefare, a stream of constant-length pulses at a frequency that s’
gdouole the ‘requency of the iimited 'nout signal. The ac comoonent ¢f this signal '3 grocortional 1o the
received frequency and s exiractec Sv 3 switched-caoacitor. !aw-0ass, cost-demaauiator ‘ilter.

The vanaucn of ac levet mith racavea frecuency 1s or2santed 1e 3 Comparator that shecas at 3 tevel externally
i - - . 3. - -
fixad by (e AXE Dias zqusimant zin. T s voitage géoends on receiveq Bit rate and intarnst affsats, Tha
10MQOarator Jutout #5 then tne recaived Zats at :ne X0 sutzut.
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Q—f

1earrier detect
The carnier detect Zircuits comornse an endrgy detector and aigital delay. The energy aetecior comoares
:he tatal signal levei at the output of the receive filter to an externaily set thresnold level on the COL "nout.
The comoarator has a 2.3-dB hysteresis and a delay 10 ailow for momentary signai loss and to pravent
oscillaton. The output of the detec:or 1s available on the COT pin where a hign level indicates that a carnier
-s present. The data output :s clamced to 8 MARK condition when the carner detect outout switches off
3t the end of transmission,

sontrol and timing

An on-chip oscillator runs from an external 4.4336-MHz crystal connected between the OSC1 and OSC2
oins or an external signal driving OSC1. A clock signal equal to 16 umes the highest selected bit rate (transmut
or receive)} i1s available on the CLX output.

The single-supply rail means that all analeg functions are raferenced to an internally generated reference.
All anslog inouts and output must be ac coupled.
rransmit and receive modes

The various modes of operation af :he TCM3105 are given in Table 1, The data convention 1s tnat a logic
high is @ mark and a !ogic ‘0w is a space.
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TABLE 1. MODES OF OPERATION
I I' TRANSMIT 1’ RECEIVE ek )
r
TRANSMITTED RECEIVED | FREQUENCY FREQUENCY
ARD | TRS | TXR1| TXR : FREQUEN
STAND RS | TXR1) TXR2 3AUD RATE BAUD RATE ASSIGNMENTS |  ASSIGNMENTS ) Y
{H2) iHz}
: . ! 1200 1200 Mo 1300 v 1300 19.11
B - i S 2100 s 2100 )
T VM 1300 M 390
H ¢ 1200 b4 19,11
- e ! s 2100 S 450 ®
_ s | M 1300 v 390 i
M 00 : 3.
L [N & |L i3 l s 1700 s 150 : 56
corT i i v 1300 M 3300
Ho H & 3 ! | .5
v.23 . _— W10 s 1700 . 336
T ' ] 330 | M 1300 .
A R 75 1200 13.11
i ' i s 1so | s 210 I ?
: , { T M de0 1360
4 0w b -3 | 5 ! ! 3.8
i R e ; £ i s as0 s 700 758
i : M 390 A4 190 i
: 5o M ‘5 15 [ : X '1
Pos i 3 o 15028 s 450 i 9
[ | | M 1200 M 1200 {
1 CUK L 12 N2 ) ‘3.
{ ) & i [ o s 2200 | 5 2200 ! ?
[ —-— ) y. M 1200 ! w387
iCTRist . 1 oM *20 50 ! X R
r i | } - ! s 2200 i 5 ag?
lezisl - 1200 5 ol (WAl ol W ERE
T<i ; 9.1
P ] b5 2200 3 2 !
W ] ; . ;v 287 M 1200 THW
sew 202 o 4] 50 1200 W 3 Nt 2.11
) i i . = v 387 | v 387
IR SR LT I ' ) 28
i i 79 ; 2 ENTonllt Vsd 87 N 2
ot owmrio 7 “ 187 | 4 1200
L - z 12 —_—_— "9
I ’ 2 3 5 s 3200 ¢
: . H -. e v v o2 :
NN, G i ansmig 1200 ransen _ 2C0 : to.11
i i | | Sisaoled i Oisanlea S 2200 i

* nign tevel, L = low evel

Jn these modes, the moduiation is controded dv ne TAS snd TXRZ mns. “XD s ned high.
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APPLICATION INFORMATION
Voo Voo
i | F’i
= 173 §10)°
AXB COL
1S} [§1]
Vgo. Vss. OR CLX t TRS Voo Vpo
(114
..4.9}__.. T*A
114
X0 <
— une [ 2wae |
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— —1 CONVERTER (8}
AXD >
144
—»N——— RXA
121
ek -
{131
TXR1
1
xRz H12
(3
cot
0OSC1 0SC2 Vss
(15»4:151 {9 L’
..LD_L_ + |
Y !
i j

FIGURE 2. TYPICAL SYSTEM CONFIGURATION
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—
APPLICATION INFORMATION
-
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FIGURE 4. SIMPLIFIED TELEPHONE LINE INTERFACE CIRCUIT

FSK MODEM
/f
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