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eo(f) - Sin24/Tj, (1.3)
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1. Short Haul ( 10
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Line Coding  Bipolar  Duobinary short
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Modem E liminator Line Driver



2. Wide Band 19.2 kbps

230.4 Kbps 6
60
3. Voice Grade
(Voice grade line) P
300-3400 Hz
Sub Voice Grade
1. Dial-up (GSTN)
delay
distortion
Turn Around Time
2, (Leased Line)
dial-up dial-up
3. (Dataphone Digital Service)
10-7
56 kbps Repeater 2-3



2.1.3 (Data Transmission)

C10]

ASCII EBCDIC

( Mark  Space)

EIA-RS-363 Cll]
Character-by-Character
Character Oriented Link Control
XMODEM XON/XOFF



] ( )
]
RS-334 021
RS-232-C, V.24 RS-449 I
!
!
Overhead.
! If| ) PAD
("0’ ')
! Syn (0010110) 1
2
!
Character Oriented Data Link BSC
Byte Count Protocol DDCMP (DEC) )
(Flag Sequence 01111110) B it

Oriented Data Link Control SDLC HDLC

11



2.1.4 Voice Grade Line.

Voice grade line oo CCITT
(International Consultative Committee of Telegraphs and Telephones)
2.3
2.3 V. series CCITT C131

Recommencda- I

tion No. bls

V.21 300 FK Full Duplex
FOM

V.22 1200 FSKIPSK Full Duplex
v.22bis Full

V.23 1200 FSK
Backward
Channel 75 b

V. 26 2400 PSK ' 4 Full
Duplex V.26
bis

V.21 4800 PSK V.27 bis

V.27 ter
V.29 9600 QM
V.32 9600 QM Full Duplex

ECT



2.1.5
Ssipr
RS-232-C
dial-up
1, V2 CCTT Cul
2. V.25 bis CCITT Q41
3. RS-366-A Type I-VII  CL5l
RS-366-A Type 1-VII
1, I
2. 1 '
3. 11 801 Bell
4 \Y
V
6 Vi
m "
V.25 CCIT) ' Y25
1. VI

RS-366-A Type VI

13



RS-366-A Type VII '

RS-366-A Type VII

RS-232-C

(Comman set) 4
Type VII 2.6

TP

RS-366 INTERFACE LEADS r

DIGIT PRESENT

ABANDON REQUIST _
CALL REQUEST

PRESENT NEXT DIGIT
PONER_INDICATION

5 DATA SET_STATUS
2] DIAL DIGIT (1)
FRONT DIAL DIGIT (2) e
) DIAL DISIT (4) wir
DIAL DIGIT (8)

DATA LINE OCCLPIED -

aTouanic |

RING

©__DATA Moot

RS-232
MODEM INTERFACE LEADS

CALL CONTROL TRANSFER DATA

DATA

DATA

2.5
RS-366 VI 801

2.6
RS-366 VI

TP
RNG

14

RS-366-A
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V.25 bis
CCITT HOLC

state diagram V.24
2.1.5 L163

ASCII (ANSI 3.4),EBCDIC
IBM,Alphabet No.5 (ISO std. 646) extend  ASCII
2
. Byte Control Protocol Character Oriented Protocol
' S 1
Byte Control Protocol 2
1,
\
XMOCEV) XONXOFF,  Ward  Christensen,
Hay Verification  Kermit C171181
2. ) , Overhead

BSC (IBM), ECMAI6  IATA ( 6
) byte count protocol  CDOVP (DEC)

ARQ
Bit Oriented Protocol

(Full Duplex) Two Way Simultaneous

014302



(IBM), ADCCP (ANSI), HDLC (CCITT/ISO)

3

2.2

2.2

( 1986
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SDLC
UDLC (univac)
Short Haul Voice Grade
V.26 bis
Voice Grade
V.26 bis
V.26 bis 2
V.21 V.29
V.26 bis
V.22 bis CCITT



2.2

V.21 300,600(FSK)

V.22 1200(PSK)

V.22 bis  2400(PSK)

V.23 1200(FSK)

V.26 2400(PSK)

V.26 bis  2400(PSK)

V.21 4800,9600
V.29 QAM

V.32 14400(QAMECT)

Recommendations Red Book
V.26 bis)
V.26 bis
V.29 V.32

Voice Grade

1

17

2400

V.22 bis, V.21



V.26 bis

IBM PC

V.26 bis

V.26

(Full Duplex)
RTS ( 105) \ V.26 bis
' IBM PC
) XTALK Q91 Bizcornp U20J '

2.4

18



2.3

(Electronic Mail)
3.

Unattended Mail

2.3.1

)
6173 c211

2.3.2

V.26 his

V.26 bis 2.1
KS-232-C
3
1800 Hz CCITT (
1C Motorola MC 6172

Z-80



Y3010
JNIL
LA

Vv
SANED  ONDIOM
8y W
QABN
SAE0

J-¢€¢-Sy

V.26 bis

2.1



3.1.3

» DTMF

!
CPU Z-80 In 2
8255 8 3
1 A W 7, ' DIMF
2 B
3 C
EPROM 2132 ' ;o

CPU
RS-366-A
DTMF CPU
A 8255
P

(
C22X23D 2

21



22

ISOLATIONLINE
|

MODEM
TELCO
CONNECT
&
CPU
DTE
BILLING-DELAY
CONTROL
|
TONE
- - PULSE
DIALER
OFF-HOOK ENABLE
2.8
2.
Direct
Connect Modem (DCC) ' npm '

1 FCC part 68
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1 DAA (Direct Access Arrangement)
2
Isolation Surge-
protection
| off-hook
Silver Palladium '
5 mA
3.1.4 ,
N
1
Two-way Alternate
(Half Duplex)
Character Oriented Data Link
Bit Oriented
Data Link

Character Oriented Data Link
8250

”



1.8432 MHZ
7]
jitter
N %

’

%

N % 1C

1C
2400 2

?)
1200/2400 bps
CCITT 7

24

N %
1%

2.1) |

1% CI13

C153

(Overspeed Compensate)
8 12.5 %
118
1/8

EXAR C243 2125
(Underspeed. Compensate)
8
11/8

V.26 bis
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2.9

RS-232-C TXD in TXD out
Asyn

To

DIP  TxEN Syn a
1200/2400 Converter TXC

2.9

TXEn High
1,200 2,400 bps

delay
idle

2.3.5 ? C25]
(Electronic Mail Computer-Based Mail
SystemiCBMS)
Bulletin Board System

(Attended or Unattended Mails)
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Teletex

(Evasdropping)

2.4

C

8255
56 kbyte

(Data Security)

IBM PC

26

VBM 5832

CPU

Stored and Forward

Store and Forward

IBM PC
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Tir IBMPC »
IBM PC {»
XTALK,  Procom, PC-TALK »
Bizcomp
B
1. (File Transfer) .
IBM PC ”

Full Screen
Editor |  Side Kick
{ (Bulletin Board)

2.

3.

4.
Telex
I (Attended or Unattended Mail)

B,

I J

DES (Data Encryption standard)
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US Goverment (NBS 77) ! " (Keyword)
6.
1. ( '
Type Dir
( File Directory ) *
8. 1BV PC
9,
2.5
' (Assembly)
2
e
1. initial
Z-80 CIC X ) Answer Tone U
2.
Ringing Tone



Z-80

BIOS

IBM PC

Handshake

1

29
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