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Abstract

R S g =i g it i waasmanm.

Data communication via radio amateur system is the develofpment of software and
1
hardware for communication via radio amateur system. The mbdel of wireless data
4
communication network consists of microcomputer, modems and FM tfansceiver

The first one is hardware concerning about the 1200 bps modems. The second one is
1
software concerning about the data transferring program which canjbe used 5 function are

multi users mode, user to user mode, files mode, mail mode and morsé mode
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MI = AF / Fa
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A o 4 ¢
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Fa = AMWddganuimiwiueqen (Hz)

1
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A
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) aAa P=1 . % dy
YoyaluuisBuwail bit rate = 2 Khz awnsont Fa 1ddadl

MI = (6 KHz - § KHz) / 2 ;»
MI =1.0 :
7

M1 Jo n i) 3 J4
i
0.00 1.00 |
0.25 0.98 0.12 i

0.50 094 024 0.3
.00 077 044 011 002 0.0l
150 051 056 023 006  0.03
200 022 058 035 0.3 0.5’

i

]

31 2.8 uana lauuuaidatinsueqianniaie q (Basiel Function)

¢
1

| ] ] gl v
911314 Bassel Function 14a1519% 2.8 1319 MI = 1.0 92 lalouaudaiudis
(Sideband Frequency) ponINt AL 3 ANE Tﬂuuﬂaummmuma‘mnm‘mnnzm (Fo) ¥

8% 1 Khz (°]Nﬂﬂf) Fb/2 liJE] Fb 18 bit rate = 2 Khz ) 'cmmnwUummm‘flumﬂﬂmummn

P=1

1&dagui 2.9

{
. V¢ unmodulated

................... i

carrier voltage
0.77Vc

0.44Ve 0.44Vc

s el

0.11Ve 0.11Vc

.

0.02Vc 0.02Vc

I L,
40 50 6 70 8 90 100

— Minimum ——

bandwidth = 60 MHz y

310 2.9 uamsmAriinsuBgIaN
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yUBNane MI NUABYITNIN 0.5 - 1.0 e ldiuuIantiadseum 2-3 1ves

Bit Rate {q7U® {
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luuseennindygu FSK Tavdiuninez192995 PLL (Phaselock }oops) aagy 2.10

dc error voltage

Binary data out

Analog FSK in
Phase Comparator Amp

f\/ : oL

Voltage Controlled

h 4

Oscillator l
i
i
Fm ; Fs q
2
Analog input ARE ) AN 1
AY |
+V i
Binary output v ov

7117 2.10 wlafengl FSK Auogian

——

PLL 1u FSK Demodulator indnnisyiiiuiiionudy PLL 11 FM Detector ot
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Sunadiu Fm ey Fs muédy sofuselddyanaeniyann pLr ndundiudeyalund
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3.1 MIPRNUUVTALIS (Hard ware) §
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i
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3.1.2 UAAIADZUNIUNIATS

Port RS-232¢

}
FSK Modulator ;
i

Digital to Analog Converter i

Low Pass Filter s

Radio Transmitter

4 o LR
51l 3.2 udtenlaszunsuvesmshanvsininds

o 1 o o y o0 J o
mamhauvssmads sehmsfudeyaiilualaeaninnesaoynsu RS-232¢ udnh
msuegaanuy FSK  ulmdygnadsaealfiludugnaoutden shmsnasesninudh

doensonn lluoqanfuadunmzdailunduingaiwigs  udrzgndisensimeatily

o oS 2
anudlaanuanila )
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3.1.3 udenlnszunsunasu

Receiver Radio .

Low Pass Filter

FSK Demodulator

Port RS-232¢

4 a o o
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3.1.4 An¥ALII0TNITNU !
5y TCM3105 X'TAL 4.4336 MHz
1 Vv ._T_ Cc2
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3 R3100|ﬂ
— COT > T
5 R1.100 ¢ 1|°|°“F 4 :)E:A TXRE: 13 102/3 <:5———]
s 12 c4 c5
RrR2 v 5 TRS TXR2 1 100nF R4 10K 100nF
100 —{ Ne TXA had
RXB co. [1°

50K r- RXD ss
IC 22 _l

d <
511 3.4 uamegileesauysoives Tuhy

A1 T A f-———\ g Transrmut
"7 TXD — FSK Modut sl ATRos XMT Filier s L Andloy
Digital input Converter I e Py r et
o Receive
Digital
FSK Comparator —RXD Output
Receive Bins XA | Low-Pass | | Receive Filter Comparator v
Fil
Adjust Receive . %9
Y
Analog Input Automatic roup Pelay Offset 3 ) RXT Tov:l
alize
Gain Control = Compensation Aeoem
1
Carrier-Detect L
Cartler Carzier ! Deloc:
Lovel Adjust o Ou
oL Dotsctor Detect Delay Pt
) 4
Oscxlm{ar 0sC1 4.4336 MHz X
Connection osc2 Oucillator Timing Clock
and p———————oCLK
Bit-Rae TXEl
Select TXE2 Control
Tnmmx’llmoivem
Standard Select
t

717 3.5 uamsudenlaozunsuvesled TeMA10s
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ANUDUITADDNIN uazan,;mumsxﬂuﬁmzéﬂmmﬁmﬂm

[
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o
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o
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U d
3.2 N159PNUULTZULWONAINIS (Soft ware)

9/ o o o a q’: C (] LY s a{

Tumsidwerdusnstimsfaniglnsaian q edndesdi
v b4
_ inFosnauiinansiu 486 Au'ly
¥ ¥
- Aanaldsunsy Microsoft Windows 3.1 U 11
o . 2
- indeaus RAM 4 Mo vl ,
- 999 VGA .

b4 E4
Tuduneulunsesnuuy awnsansnedinseenduday 18w
3.2.1 1sunsundn

Start

y

Open Mail File i

Select Mode

A y 4

Connect Setup Call Sign Setup Port Mail

.

Exit

- e

311 3.6 A wazBeavedlsunsundn
i
[ ] ¥
desudhgllsunsuniadhgszuy Smnllsavunedanded 1y Tusunsuesaiu
: y - | :
foarwhwaziithamnoduniniy §ldmusomusad ligluseazidoaldludu

¥oefds Mail uaziidordngTisunsumsfaundn szuaaslddagiin s
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54l 3.7 uanantoaveslusunsuman

i
wihoeves Tsunsundnazseneu ldromynis 1Fnudn quaziaasanuzues
as dv i
sTUY il
- a 1w o 24 y 1 Y qy
- Connect nungiinsaasefuafaseailunsuenldnsutimadhldszuuns
Hoesved 19
Y s
- Setup Call Sign MIWBINITMITE HiomNoVUsEWNININgainsEy aunso
. % v
fivgae ldnanualuiny 6 Aadnys ;
b 4 ]
- Setup Port MINETAMIAIAINI TBAITTOYAUUUBYNTY
1 U o 1} 4 1 1 )
- Mail metaeanunensedoaruiidefetudunnsfeasdoyaruszuuing
afns@uszuusudedendm
. <R
- Exit nunefanseonain lusunsy
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swazBoavesdiudu qieziniinns lFnuda
- User dwmiuuamadeniudvedly ;
- Multiuser dmivulfuanimsfadedomsseniinguynaa fiielinsdedonny
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3.2.2 dIuNIAAAIANBAIEY ( Setup Call Sing )

1
/ Display Call Sign Window /
i
i
é

le
r

Read New Call Sign

Change Call Sign

Open Call Sign File .

J
/ Save New Call Sign To File /
! :

Close Call Sign File }
b |
o ST ;

9171 3.8 uaA3TIWazBYAYL Setup Call Sign,

" £
y
Tuszuuingadnsiduszi f3edunvowdazay Wuide aoaion Tuldsunsuiifed
S 4 21
Fudedinmsdirensamnuiney meliniuhfevswdazawiieldtenvaauiudafee i
astufinaslulng  WenaldTusunsuasuthes ludeeldsensameiaueslnd ua

! i o g 4 § 'i LY
ifinsalfon Tlsunsufissinerseneameimaaiuiuluiadiyeilagiuvessuy

711 3.9 HAAIENYUTYDA Setup Call Sign

038320



20 X

3.2.3 MIAAGINBIA ( Setup Port )
Start i

Display Setup Window

Lo

Read New Change Option

Set Change Control .

End

; i
5171 3.10 uARAIIWaLIBYAYBI Setup Port

aziluns Setup Ad queszuulunsdededemsiiupeinoynsy
1
2 o [ d A 4 a [
- Baud Rate Minwdamssmuasasnnusninesaldlunsiu-dedoya
 Data Bits wansfamsmmuaiadoyaudazsnuse

- Port nuwians fimuamnemunesasynsy )

- Communication ‘setup:

51/#1 3.11 nanIdnyMLYD4 Setp Port
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3.2.4 msthndea1nSevariug ( Mail )

Start

Display Mail Menu Window

Select Mode

v r v

Send Mail View Mail Close Mail Window

T

1
¥

U1 3.12 uerRes1waziBEAYD Main Mail

b4
Tudndifidunsdmefusanmneniodeni lusanupezdesdimstmdtied

a 1 fsd O'I ¥ 4 4 -4 £
wrdatusananetall uassligduuuindeuldawdeimuavesssuy Tunsldnu
b4

seilfumouiihonazazain niweludi Mail naaaldasgy 3.13

319 3.13 HAAIANYULYD Main Mail
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3.2.5 MIAINANUANNNIBIATNIEY ( Send Mail ) .

y

Display Send Mail Window

A

Read Desination Call Sign

Read Subject Mail

A 4

Read Mail Message

B T T I
SN ] T

1
N
Send 2
Y
i

Out Desination ,Subject And
Message to Communication Port

Reply Display Replay Window

N
End )

. 1
51/91 3.14 LA 1WALDIAYD Send Mail
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b4
sUnuuvsamsdesanuie ezilszneuludeTassadeveseainnodall
A ° a Yo a 4 ¢ Yo
-To fip M3fmuahioguediy nisvensamnoiveddsy

. A o A VYo WY 2 o
- Subject AID N UIDIVDIVAKNY ﬂﬂﬂiﬂﬁdiﬂ1ﬂﬂ51ﬁﬂﬂﬂ5$!ﬂu1u%ﬂﬂn18

luuaazaiiy

1 .&' & 1 dy
- IUIUD A ﬂ”Ju‘UBﬂmB‘HﬂN%ﬂ‘HUTU

sinuunssananeuaas lddegli 3.15

Compose and Send Mail

1% 3.15 ueresdny AT Yee Send Mail

s’: 1 ° J A L4 9as o Y A 4{
Tuduaounsads  Tusunsussvimisevensamoiveddsy’ wadeiies uaziile
anuvesanue iy luudsunisaanuiy ué":ﬁwmsfh'thTqvi'%”u‘Llawmﬁ'wﬁwﬁq Send
MNRDIMsIAERA19RITe Cancel uw’lumwmanwmmnaumuumnmamsn thasoenly

udaites llamns sondnmsdeeanneatutu 13



8.2.6 MsuUaAITIENIsANINY ( View Mail )

( : 1
Start

A *

/ Display View Mail Menu

b

/
/

A 4

/ Select Mail To view

N
View !
Y
Show Message of
Select Mail
N
Replay Mail
Y

Cal! Send Mail With Desination Mail

' A
End
1

51/%1 3.16 HAAITIYALDIAYDI View Mail
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1
4 to W . [Y ¥ 1 [
ieihgfids View mail szuaaslddagy 3.17 gluuunemssanmngszutisesniiu

[ e

5 IUAdU
19 4 3 o A

amuzvsdaniny sxUsngegadnegavessavineuda ety 3 3 3

&
uuuao

y o
1 A

N (New) nangdaanunelnaiiadmuaz s lailde
O (Open) MwAsIANMBTITIMTETag uLE"
D (Delete) nuwasaanined lidoamsifiu 1y

Date 79 JuaMaanyIY

Subject 1B HOHUTOIVDIVANUY

'
o

. & [.Y] c; + [ as
View fis mdsn i lumsdlasusanuneudazadiy

él d'! 9o e'f dy @ a ci 9/ d'*l
Delete fin dioldfidailazingdadnys D Mddnevsanue uaziile

990910 TUsUATHAIU Mail S“UUﬂ‘B Tl'lﬂ'liu'lﬂﬂﬂn'wﬂ'hjﬂﬂdﬂ'li
. o !
pan lUsnnusaus

3191 3.17 uerAadnyUL YD View Mail
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B

& Yo_ o . A o ' o s a c:’
llﬁxluﬂi‘h’ﬂ‘lﬂﬂ View L‘wE)‘mm'ﬂﬂmﬂﬁuw'ﬂﬂﬂmuﬂzﬂi1ﬂ§]510a3180ﬂm¢1 9 AU

4 & ¢ ¥
From fio ¥oAdaanuveninsaniny

A o A A A o '
Date 19 U 19y U Nnsas '

. & & o !
Time A9 AMIMMNTAS i

. A A o 9/ A
Subject 18 FONIUDITDIVDIVANUY

- A 9 o/ [ < dv
Reply A0 iipdoamsnoueanuiendy annsaldmdell TaoTusunsuee
Tadodsu (hwewanueiidaldisn) 1 lasda Tuid
Y 1 4
- dauiileny AvauiiBMIvBIIANNIY .

[
P

dnvazvesmiwemsillagmeavinouaasladagla 318
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18:45:49 |

317 3.18 uarAIdNYVUL YD Read Mail
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3.2.7 msaauiludoya ( Send file )

{ Start )

/ Display Send File Window /
/ Select File Name /

Send

Y
Out File Name ,Length And
Type To Communication Port

A

Wait For Reply

Open Select File Name

A
Read And Out File Data To
Communication Port

A

Close Select File Name

End

141 3.19 namaswazDuansduiudeya

@
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FoyanTouttuiidlFnuszennsadwloudoyald laslsunsue Widenuity

o

Joyaitvrdoamsdaliunaoiiama vingyl 3.20 sznansglutumsdaudludoya oz

dsznoulidqe

- Type File mnwiariavesufiudoyaiivzimsdwTountieeniu 2 wila

]
1

Aoufiusnuszficuld (Text File) uasudluidudusvaluud
(Binary File) # 1¥eudenyiiavewiudoyafiszawleounou
- File name mvdaFoufludoyaiflfifennezimsdelou
. . 2 Y o a
- File size MNUTIMIUBAVIIAUDAHNTBYAIGEN

P Y d' = 9) 1
- Send bytes Muwttaaziligiunventavmnaveaiudeyadaly
i

Send file:

771 3.20 uamsdnuazmsdutiudoya

1

ek

q1l4 321 namsdnuazmssuutiudoya
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3.2.8 ms%’uuﬁm’f@ga ( Receive files )

Start

/ Display Recive File Window /
/ Select Save File Name /
H

Save

&

Open File Name For Save

N Close Save File Name

YA

Get Data From Buffer %
Save File Data To Disk
L 4 4
i
Length-1
End

11 3.22 namaswazideans Suudludoya

a o 1Y A Ao o v A g
%']ﬂgl' 3.21 mtﬁmnnmuﬁu%gmﬁam TUATN Saye As 1ﬂlﬁ'ﬂﬂ1ﬂiﬂllﬁ$

Taisanedfideamsiiuiindeya
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3.2.9 ﬂ'\iiﬂﬁﬂﬂ]i’)ﬂﬁﬂ?ﬂﬁ‘ﬁﬁui’)iﬁ

Start

/ Display Morse Window /

N
Start :

Y

/ Read Text Line /

Convert Ascii Text To Morse Code

Out Morse Code To /
Communication Port

/ Show Text And Morse

Code To Screen

End

ﬂﬁ 323 uﬁﬂ\ﬁ'IUﬁSLE]EJﬂﬂ'liﬁﬂ‘llﬂﬁﬁlﬂuﬁﬂﬂﬂﬂi’d

Tudumscdeyadaosimiesa fn~smauami‘luuvuvaﬂﬂuuﬁ'wnmstﬂauuln
aglugtliuuvessiwimvossiaueia nntuhmsdesen Tugraaihlmemandeutalu

madnvesaniifdiny Idbudnainaessimuefamed Innouiiuneida
meguudie 18sudeyatiogluguuuvestinms vanesa fagihmsua

Qs P Y 9/ v W s a ¢ 4 9 v @
numunmﬂ"lﬁlwn'mJLﬁuuammuazuﬁmﬁtyanyiu'ummﬁnasﬁmm%m’fwmunu
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Start .

Y

In Morse Code From
Communicaton Port

Convert Morse Code To Ascil Text

Show Text And Morse ,
Code To Screen

End

7107 3.24 ueraesvaziBoams fudeyaillusWauesa

A s
R

\z;.\-iv”ﬁzﬁ*
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3.3 msmnuallslnnealumsasdoya

2bytes 6 bytes 6 bytes 3 bytes 0 - 999 bytes

Source Destination
address address

Message

Command

;ﬂﬁ 3.26 Contact and Multi Contect Frame Format

2 bytes 6 bytes 6 bytes 20 by;tes

Source Destination
Command

address address

;‘Ll‘?l 3.27 Call setup and Call clear mail data frame format

2 bytes 6 bytes 6 bytes 12 bytes 3 bytes 1 bytes

Source Destination
address address

File name

Command

' Pl 19 3.27 call setup call clear send file

2 bytes 6 bytes 6 bytes 3 bytes 0 - 999 bytes

Source Destination Length of

address address file data ' File data

i
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2bytes  6bytes 6 bytes 20 bytes 3 bytes ' 0-999 bytes

Source Destination
address address

Subject Length ! Message

gﬂﬁ 3.30 Call exchange mail data frame format

siinveusuuieenitly 5 Ussinndauiufe
- Contact and Multi contact mthitdmsuiudoyadums, daremaves
amil uazdeanuiithmsfaredomssenieganil wSenduami
- Call setup and call clear mail data ﬁm%ﬁmuﬂuiudawm Mail
- Call exchange mail data ﬁmﬁﬁﬁzﬁm’fayahms Fud Mail
- Call setup call clear send file ﬁmﬁﬁmnﬂniuﬁmum File
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TCM3105DWL, TCM3105JE, TCM3105JL

TCM3105NE, TCM3105NL
FSK MODEM
SCTS019C — NOVEMBER 1985 — REVISED MAY 1994
e Single-Chip Frequency-Shift-Keying (FSK) J OR N PACKAGE .
Modem (TOP VIEVV)
® Meet Both Bell 202 and CCITT V23 U
Specifications \éEE [ ; 12 % 828?
® Transmit Modulation at 75, 150, 600, and cDT E XD
1200 Baud 3 4l
RXA ] 4 13[] TXRA1
e Receive Demodulation at 5, 75, 150, 600, TRS[| 5 12{] TXR2
and 1200 Baud NC s 1] TXA
® Half-Duplex Operation Up to 1200 Baud RXB[|7° 1ofjCDL
Transmit and Receive RXD [| 8 o] Vee
e Full-Duplex Operation Up to 1200 Baud
Transmit and 150 Baud Receive DW PACKAGE
® On-Chip Group Equalization and (TOP VIEW)
Transmit/Receive Filtering : )
e Carrier-Detect-Level Adjustment and Voo[l 1 24{] 0SC2
Carrier-Fail Output CLK[l2 23] OSC1
e Single 5-V Power Supply CS;E k. = % LZ(:D
f - 4 21
Low Power Consumption RXA[l 5 20[] TXR1
e Reliable CMOS Silicon-Gate Technology NC[] s 19{] NC
. TRS(] 7 18[] NC
The TCM3105 is a single-chip asynchronous RXT(} 9 16{] TXA
frequency-shift-keying (FSK) voice-band modem NC[j10  15[NC
that uses silicon-gate CMOS technology to RXB[] 11 14fJCDL
implement a switched-capacitor architecture. Itis RxD[}12 130 Vss

pin selectable (TXR1, TXR2, and TRS) for a wide
range of transmit/receive baud rates and is
compatible with the applicable BELL 202 or
CCITT V23 standards. Operation is fully
reversible, thereby allowing both forward and
backward channels to be used simultaneously.

NC - No internal connection

D package are available taped and reeled. Add the R suffix to
device type (e.g., YCM3105DWLR).

The transmitter is a pfogrammable frequency synthesizer that provides two output frequencies (on TXA),
representing the marks and spaces of the digital signal present on TXD.

The receive section is responsible for the demodulation of the analog signal appearing at the RXA input and
is based.on the principle of frequency-to-voltage conversion. This section contains a group delay equalizer (to
correct phase distortion), automatic gain control, carrier-detect-level adjustment, and -bias-distortion
adjustment, thereby optimizing performance and giving the lowest possible bit error rate.

Carrier-detect information is given to the system by means of the carrier-detect circuits, which set a flag on the

* CDT output if the level of received in-band energy falls below a value set ion the CDL input for a specified

minimum duration.

The TCM3105JE and TCM3105NE are characterized for operation from —40°C to 85°C.The TCM3105DWL,
TCM3105JL, and TCM3105NL are characterized for operation from 0°C to 70°C.

Caution. These devices have limited built-in protection. The leads should be shorted together or the device placed in conductive foam

A
Aad

during storage or handling to prevent electrostatic damage to the MOS gates.

PRODUCTION DATA information is current as of publication date,
Products conform to specifications per the terms of Texas instruments
P! jon p g does not ily include

testing of all parameters.
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1985 — REVISED MAY 1934

Terminal Functions

TERMINAL
NO.
NAME DESCRIPTION
DW JORN
CDL 14 10 Carrier-detect-level adjust for external adjustment of carrier-detect threshoid
CDT 3 Carrier-detect output. A low-level output indicates carrier failure
CLK 2° Output for a continuous clock signal at 16 times the highest selected (transmit or receive) bit rate
NC 4,6,8,10, No internal connection
15,18, 19, 21
0SC1, 23, 15, Oscillator connections. The crystal (typically 4.4336 MHz) is connected to OSC1 AND 0SC2. ifanexternal
0SC2 24 16 clock is used, OSC2 is left open and the clock is connected to OSG1.
RXA 5 4 Receive analog input to which the received line signal must be ac toupled
RXB 11 7 Receive bias adjust for external adjustment of the decision threshold of the comparator to minimize bias
distortion
RXD 12 8 Receiver digital output for the demodulated received data in positive logic. The high logic level is a mark
and theé low logic level is a space.
RXT 9 - Receive test access. Output of limiter is available on RXT. (DW only)
TRS 7 5 Transmit/receive standard select input, which with TXR1 and TXR2, sets the standard bit rates and
mark/space frequencies
TXA 16 1 Transmit analog output for the modulation signal, which must be ac coupled
TXD 22 14 Transmit digital input for data to the transmitter in positive logic. The high logic level is a mark, and the fow
logic level is a space. The data can be accepted at any speed from zero to the selected speed and may
be totally asynchronous.
TXR1 20 13 Bit-rate select 1 input which along with TXR2 and TRS, sets the bit rates and mark/space frequencies
TXR2 17 12 Bit rate select 2 input, which along with TXR1 and TRS, sets the bit rates and mark/space frequencies
VpD 1 1 Positive supply voltage
Vgs 13 9 Most negative supply voltage (normally ground); connected to substrate
' .
1
i 2
‘U TEXAS
INSTRUMENTS
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL

FSK MODEM

SCTS019C ~'NOVEMBER 1985 ~ REVISED MAY 1994

functional block diagram

Transmit Digital- Transmit
Digital Txp —] ,, [oK to-Agnalog XMT Low-Pass |  rya Analog
Input Modulator Converter Filter Filter Output
Receive Bias Receive
RAdJ;’St RXB — =T Comparator |— RXD gil;gtitalt
eceive -Pass ; u
A?alog RXA— 0l‘-'f\;lter ] Rﬁﬁte;‘{e Comparator Demodulator | | P
nput and
Automatic Group Receive
Gain || _Delay c Offsett_ _____________ RXT Test
[7 Control Equalizer ompensation DW Package Only Access
<
Carrier Sa"ier'
i —1 - tect
Dc;?{erc'tec:r Detect Delay coT oﬁt;cut
Carrier-Detect
Level Adjust coL
Oscillator | OSC1 4.4336-MHz | |
Connection osc2 Oscillator
Timing
Bit-Rate TXE1 and CLK Clock
Select TXE2 Control
Transmit/Receive  TRS
Standard Select
timing diagram
RXA A
Input
(amplitude of received signal)
Off/On Threshold —
|
| — On/Off Threshold
: ' | .
‘ !
| |
| i >
[ t
| |
' |
CDT A | [
Output l ﬂ——’l—l td(on-off)
td(off-on)‘l“—"‘l |
| l
l |
I I
i t
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C - NOVEMBER 1985 — REVISED MAY 1994

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

Supply voltage range, Vpp (see Note 1)
Input voltage range, V| (any input)

Operating free-air temperature range, Ta: TCM3105DWL, TCM3105JL, TCM3105NL

TCM3105JE, TCM3105NE
Storage temperature range:

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

~0.3Vto 10V
~0.3Vto Vpp
~10°C to 70°C

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DWorNpackage ............... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: J package ..................... 300°C
NOTE 1: Voltage values are with respect to Vgs.
recommended operating conditions
TCM3105JE TCM3105DWL
TOM3105NE TCM3105JL UNIT
{ TCM3105NL
MIN NOM MAX| MIN NOM MAX
Supply voltage, Vpp 4 5 55 | 5 55| Vv
High-level input voltage, V|4 VDD 2 Vpp \
Low-level input voltage, ViL 0 0.8 0.8 \'
Analog input level, peak to peak (ac coupled) 0.3 0.78 0.3 0.78 \
Clock frequency, felock 4.4334 44336 4.4338 | 4.4334 4.4336 4.4338 | MHz
Analog load impedance at TXA 50 : 50 kQ
Operating free-air temperature range, Ta -40 85 0 70 °C
“5‘ TEXAS
INSTRUMENTS
4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443




TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1985 — REVISED MAY 1994

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

'

omose | Tociobin
PARAMETER TEST CONDITIONS TCM3105NE TCM3105NL UNIT
. MIN TYPt mAX| MIN TYPT MAX
VoH- :’;i’;;ee"e' output xR CPT i = -100 pa 2.4 vpp | 24 vop| V
VoL tg;“;;e;’e' output gﬁ? OO gL =16mA Vss 04| vsg 04| Vv
Vpp=4V 1.55 , 1.55
g‘\‘:fg::ﬁg‘;’:::ge TXA Vpp =5V 2“: : fgg‘;’; 14 19 23| 14 19 23| V
. Vpp=565V 2.1 2.1
. RXB 23 27 31| 23 27 31
Adjust voltage Vpp=5V v
CDL 2.8 33 39| 28 3.3 3.9
Analog output dc offset | TXA Vpp/2 ) Vpp/2 v
Digital input current ::.XR%T.?&Z Vi=0toVpp %1 +1 pA
Analog input current RXA +15 +15 | pA
Bias input current RXB, CDL V=3V +150 +150 HA
Vpp=4V 3 ,6 3 5
Ipp  Supply current Vpp=5V 5 10 5 8] mA
Vpp =55V 8 16 8 12
Ci Inputcapacitance, all inputs f=1MHz s 10 pF
Co Output capacitance, all inputs f=1MHz 10 10 pF
Phase jitter 200 200 us
Bias distortion +15% +15%
Carrier-detect threshold, offfon$ -45.5 ~-43 | -45.5 -43 | dBm
Carrier-detect threshoid, on/offS -48 -455| -48 -455{ dBm
Carrier-detect hysteresis 25 2.8 2.5 2.8 dBm

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TCM3105DWL
TCHaASs0= TCM3105JL
PARAMETER TEST CONDITIONS TCM3105NE TCM3105NL UNIT
MIN TYPt MAX| MIN TYPT MAX
. . RX = 600 or 1200 b/s 12 25 12 25
ta(off-on) Carrier-detect off-to-on delay time - ms
RX =5, 75, or 150 b/s 48 80 48 80
RX = 600 or 1200 b/s 12 + 20 12 20
td(on-off) Carrier-detect on-to-off delay time X =5 75 o 150 % m =5 8 =1 ™
Transmit frequency deviation from _
assignment (see Tabie 1) felock = 4.4336 MHz 1 1 Hz

£l

T All typical are at Vo = 5 V, Ta = 25°C. ,
¥ Bias distortion is the departure from a 50% duty cycle when a series of alternating mark and space tones is received.
§ This is the threshold with the CDL input properly adjusted.

"4‘ TEXAS
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM ‘

SCTS019C - NOVEMBER 1985 — REVISED MAY 1994

PRINCIPLES OF OPERATION

The TCM3105 FSK modem is made up of four functional circuits. The circuits are the transmitter, the receiver,
a carrier detector, and control and timing (see Figure 1).

Bias Adjust RXB .
Receiver |————— RXD  Digital Output

Analoglnput RXA ——[

DCea::gte;r L CDT  Detect Output

A

Level Adjust CDL

TXR1, TXR2, TRS——{ Timing
and —————— CLK  Clock Output
Master Clock (internal) —————  Control

Digital Input TXD | Transmitter TXA Analog Output

Figure 1. TCM3105 System Partitioning

transmitter

The transmitter comprises a phase-coherent FSK modulator, a transmit filter, and a transmit amplifier. The
modulator is a programmable frequency synthesizer that drives the output frequencies by variable division of
the oscillator frequency (4.4336 MHz). The division ratio is set by the states of the transmit/receive standard
input (TRS), the bit-rate select inputs (TXR1 and TXR2), and the digital data input (TXD).

A switched-capacitor low-pass filter limits the harmonics and noise outside the transmit band, and the
characteristics of this filter are set by the frequency-select inputs as previously described. The harmonics
introduced by the transmit filter clock are removed by a continuous low-pass filter..

The transmitter output level varies with power supply voltage and so must be compensated in the 2-wire to 4-wire
converter to give a constant output level to the line.

receiver

A continuous low-pass antialiasing filter is followed by the receiver amplifier, which automatically controls the
gain to give a constant output level from the receiver filter. The receiver filter limits the bandwidth of the signal
presented to the demodulator reducing out-of-band interference and has very high rejection of the transmit
channel frequencies. These are typically present at much higher levels than the received signal.

The group delay equalizer is a switched-capacitor network that compensates the delay introduced by the
receiver filter and the network. The output from the equalizer is then limited to give an FSK modulated
squarewave that is presented to the demodulator.

The demodulator is an edge-triggered multivibrator that triggers off positive- and negative-going edges. The
output of the demodulator is a stream of constant-length pulses at a frequency that is double the frequency of
the limited input signal. The dc component ofthis signal is proportional to the received frequency and is extracted
by a switched-capacitor, low-pass, post-demodulator filter.

The variation of dc level with received frequency is presented to a comparator that slices at a level externally
fixed by the RXB bias-adjustment pin. This voltage depends on received bit fate and internal offsets. The
comparator output is then the received data at RXD.

"") TEXAS
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C - NOVEMBER 1985 — REVISED MAY 1994

carrier detect

The carrier-detect circuits comprise an energy detector and digital delay. The energy detector compares the
total signal level at the output of the receive filter to an externally set threshold level on the CDL input. The
comparator has a 2.5-dB hysteresis and a delay to allow for momentary signal loss and to prevent oscillation.
The output detector is available on CDT where a high level indicates that a carrier is present. The data output
is clamped to a mark condition when the carrier-detect output switches off at the end of transmission.

control and timing

An on-chip oscillator runs from an external 4.4336-MHz crystal connected between OSC1 and OSC2 or an
external signal driving OSC1. A clock signal equal to 16 times the highest selected bit rate (transmit or receive)
is available on the CLK output.

The single-supply rail means that all analog functions are referenced to an internally generated reference. All
analog inputs and outputs must be ac coupled.

transmit and receive modes

The various modes of operation of the TCM3105 are given in Table 1. The data convention is that a logic high
is @a mark and a logic low is a space.

"@ TeEXAS
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1985 — REVISED MAY 1994

Table 1. Modes of Operation

TRANSMIT RECEIVE CLK
sravonro | Tes | et | Teng | TUANSWITED | neceveD | FREQUENCY, | FREUSACY, | reaucy
(Hz) (Hz) (kHz)
L L L 1200 1200 “S" ;?gg ';’ ;?88 19.11
H L L 1200 75 g" ;‘:’88 'g" 228 19.11
L L H 600 75 ';' 1388 hsﬂ igg 9.56
CCITTV.23 H L H 600 600 “S" 1388 'g' ﬁgg 9.56
C | n | o 75 1200 R
H H L 75 600 "S" 2:8 / “S" 1388 9.56
L H H 75 75 “S" .igg 'g" Zgg 1.19
CLK L L 1200 1200 ';' ;ggg ! 'g" ;ggg 19.11
CLK/8 L H 1200 150 g" ggg “S" 32.7, 19.11
o H 1200 5 = s ) ! 19.11
BELL 202 CLK H L 150 1200 "S" ig; p 'g ;ggg 19.11
CLK H H 150 150 “S" 33; ';" ig; 2.39
C::T :: ':; 5 1200 Z 38; ) 'g" ;_ggg 19.14
Ho| WO oH Disabied 1200 Disabied s 2200 0.1

H = high level, L = low level
t In these modes, the modulation is controlled by TRS and TXR2. TXD is tied high.
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TCM3105DWL, TCM3105JE, TCM3105J!
TCM3105NE, TCM3105N!
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SCTS019C ~'NOVEMBER 1985 — REVISED MAY 199

¥
APPLICATION INFORMATION

Vop Vpp
= 7 10~
RXB CDL
VDD Vss, or CLK —2 TRS vpp— VoD
H"ﬂ TXA
14
TXD[—<4—
— | Li || 2-\:Vire
' ' . ina Vi c Microprocessor
Line | Signaling Termination 4-Wire FérK 'X'ngggm UART <:> icrop! _/—J\
] ] Converter 8
4 RXD—P—
) Rxa
2 |-
CLK »
TXR1 ::2 <
TXR2 3 <}
CcDT i

0SC1 0SC2 Vss

Ll

<4
Pin numbers shown are for the J and N packages.

Figure 2. Typical System Configuration
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1985 — REVISED MAY 1994

APPLICATION INFORMATION

30 pF /‘|: I 30 pF
- 16 15 5V
. 0sc1 0ScC2
Recgla\g _4.-_—8 RXD RXB ——%7 100 kQ
Trangg:g: I 14 XD =
TCM3105 1 7
Vpp— § v -5 = 300 Q

5V
10
100 kQ CcbL

Carrier 3
Detect € CDT
»—2|TRs
13
fohtess & > |
it rate an
standard) TXR2
<—2{cLk
Vss RXA
b &

U1 =LM124

47kQ 10 uF

Pin numbers shown are for the J and N packages.

Figure 3. Telephone Line Interface Circuit

‘V Texas
INSTRUMENTS

10 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443



TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
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Figure 4. Simplified Telephone Line Interface Circuit
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IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with Tl's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Ti products in such applications is understood to be fully at the risk of the customer. Use of TI
products in such applications requires the written approval of an appropriate Ti officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks: associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or'other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1995, Texas Instruments Incorporated
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