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ABSTRACT  To fully utilize the availability of the ISDN, it is very important to develope the ISDN user termin-
als which can provide various user services. In this paper, the basic concept of the ISDCN user terminal is briefly
studied and, vased on this study, a stimulus type digital telephone which can be connected directly to the ISDN is
designed. This digital telephone can provide the basic voice service and has general functions such as voice encoding
/decoding(PCM s used), user-network signalling, digital tone supply, channel selection, key pad and status display.
Echo cancellation method is adopted for the digital subscriber loop transmission and user-network signalling is imple-
mented according to the LAPD(Link Access Procedure on D-ch 1) protocol recommended by the CCITT’s re-
commendations I. 440—1. 441, The validity of designed S/V/ and H/W functions are verified by testing them with
ISDN circuit switching emulator described in the first part of this paper.
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8l 6 Digital telephone 2 software T4 5.
Digital telephone software architecture.
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— Non-automatic TEI(Terminal Endpoint
Identifier) & ¥4l

—SAPI(Service Azcess Point Identifier)
value

{0 : for cell control

63 . for management entity

—Modulo 8 system

—Window size:k= 1

— Broadcasting ¥ point-to point link con-

nection mode

el % slztel Ad WA
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E3%l data frame?| format¥ Arel 2l A
Jekell F3hed AHTE dFOR St o]
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PRIMITIVE SOURCE 3rd octet

- -- MESSAGE LENGTH== - 4-5th octets
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INFORMATION FIELD

3210 Layer %+ %415 $%l data format
Data tormat for inter-layer communication.
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DMr DMr
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a

311 Layer 29 A Holxm

Layer 2 state transition diagram.
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— Stimulus mode signalling

—Overlap sendingd] £]3F signalling A%

~Terminal dependent3t man-machine in-

teraction (alerting, ringing or 'signal dis-
play)

— “Unknown” addressing type

www.dbpia.co.kr



@ X /ISDN-§ dspspsiab-wh 2k Ao ek A7 (W2 Y

Digital telephone 2] 3 2l @129 7%

3 Aefoll @l Folal A9 event W &

Al
o
©
T

13133 2ok,

overlap
sending

outgoing

Disconnect

' request

o2 %z}—g‘.u}, o]-& njelo 231 % g 33

uz
call
received

u19
release
request

jut
disconnect
indication

call
proceeding

uio

active

us
connect
request

Ko
.
=
K3

=
[°)
€

5. A ¥ IF

2 =54+ digital telephone ¢| 7|54
test 2 ¢ 5% 7159 local function

testo} B =5 Al 149 A7 Aatzd T4

4

3] A3 emulatoret®] AAF test7h FH = et
Local 715 test¥ 2k#] 7HX monitor progr-

am$ o]

~Digital tone generation
—~Key-pad sensing® display

&5}

-Bald ¥ o AA

—Hook on/off 7+

— Audio interface 2] &4 A3 level

ol B H/WAH 715 test & $1F2 3o

A,

3] A i3} emulator $}2] A-F test+ di-

gital telephone 3} 3|4l 3} emulator?t-& 24l
metalic copper wire 2 A A&l & =F A1

a2 Layer 39 Abef #Holx u L . w e
Layer 3 state transition diagram. "T‘°“ ’(" Eg'ﬂ‘ S/W 3&‘?“‘_ ﬁz}-&‘ 7]—0‘ teStT‘u‘f_
calling Called
user(A) terminal (A) Network Network terminal (B) user (B)
off-hook SETUP
ACK
<1 tone) SETUP
( dial ton INFO

— SETUP

( ringing tone)

call proceed'\ng

(—

connect ack )

alerting i
1
End of (Ringing) connec

connect

olertng 1
>
e Tandent |

ringjngt

Voice connection or data transmissicn

NG
v

release complete

disconnect
- n-hook
. 's(:()n\'le(:t ——————— « o
(audible tone) di r release
releasc release complete
on-hook

213 34
Call

23S SR 5 oME AYE
control procedure for circuit switched connection.

www.dbpia.co.kr

3| 415188 Fxje] A (overlap sending) *alerting

79



SR 87— 2 Vol. 12 No. 1

ol e 44gE ol AL Az &FF (SDN
4 S Ao u A elakaba)al digital telephone
of A% 8ol 7hgslelel Bl slolel Aol w
i% E3tshe bl T sl A S8

1E Aelel2 5 52 sk Frf chaaq o

Fob Alads|ol Ao} gheba e,

“NFU

6. 8 &

+AAl FE3l4s|dl o n)7] £ ISDN +
Zo] WAL oA B Axs glow A
220 ol x5 shelx} At ISDNE msls], &
B4 A5 w5 3+ S £t ISDN 4
7hska glek oleb walsled ISDN
ek 7] 7] f18E AR Aoful s
A= olow ofeigt Aofulsf

toh

R At AAE S 2k Aol
B ATl A olelar Abea} whabal ) oluk
A9l Sl s wAhGOo ofF uplow

+4 AeulE2E Al EE £ iz digital tele.
phone-& 4 A, AR S DR
A A5 ISDNE 3|4 i3k emulator 2} &%
A Fol 2 Ase aaksiglc),

O]Ei‘?} digital telephone ¢] 41§ 73} LAPD
Z2E Zo 938 D2 signalling ¥ Bafd 2]
M. o] 314 asto] f13H3E] o] o] x| 1,
7154l digital tone generation 2l display,
a2 T

4 dlo lu

4
%7
key-pad o] 3z 4A &
Qler 4 e},
B =Fdl4 48 =l digital telephone®| -+
ISDN shhabz| 2.4 ¢ 718 7|53} LAPD=
FA&H AT FAE FooH, ofF ut
o2 dloJe} AefnlLel 7 J)E} Ao Hligl
£ ol AT AR A Tt T
T vhrle, LAk ukd A o 713«
=
oy

ool
“d
}a

e A of hu rlr
=3

Hi
ol

of F faol] 4

Hxste] T4l
A AlAdgk 2o E 1

- wbolu},

AL o 28
K

ol
rir

2 £ X W

{1} H. Ebel, H. Helmrich, "ISDN Terminals-The Basic Facts”,
Telcom Report, Aug. 1985, pp. 64 —68.

(2) Gerhard Arndt and Hans-Jorg Rothamel, “Communication
Services in the ISDN", Telcom Report, Aug. 1985, pp.
10— 15.

(3) o)3t4, 7Aksl, st2&, “ISDN gl #A}Zes=, A
A3 7)E, vol. I, no.2, 1985. 12, pp. 46-52.

{4) Oswald Fundneider, “User Signaling{ D Channel)- Part 1:
General Aspect and Link-Access Protocol in the ID Chan-
nel”, Telcom Report, Aug. 1985, pp. 27 - 3L

(5) Andrew S.Tanenbaum, “Computer Networks” Prentice
Hall, 1981, pp. 15— 18 114—118.

6) CCITT REC. 1. 412, *
Interface Structures and Access Capabilities”.

(7} CCITT REC. Q. 920(I. 440),
face data link layer -General aspects’, Mar. 1985.

(8) CCITT REC. Q921(1.441), “ISDN user -network inter-
face data link layer Specification ", Mar. 1985.

(9) Dixon R. Doll “DATA COMMUNICATIONS" Wieley Inter-

science, 1978, pp. 183 - 185

ojgit, "N & ZhiAl F9Z vl HAFesA, A

2 8714, vol. I, no. 2, 1985.12, pp.36—45.

(1) M. T. Hills, “Telecommunications switching principles”, MIT
press, 1979, pp. 36 -37.

H.Inose, “An introduction to Digital Integrated Communi-

ISDN user-network interfaces

“ISDN user-network inter-

g

{12

cations Systems”, Peregrinus, 1981, pp. 47 - 49.

(I3 N. Inoue, R.Komiya and Y. Inoue, “Time-Shared Two-
wire Digital Subsecriber Transmission System and It's
Applications to the Digital Telephone Set”, IEEE Trans.
COM 29, no. 11, Nov. 1981.

{14 O. Agazzi, D. A. Hodges and D. G.Messerschmitt, “Large
Scale Integration of Hybrid-Method Digital Subcriber Lo-
ops’, IEEE Trans. COM-30 no 9, Sep. 1982,

) James W. Coffron "Z-80 Applications”, SYBEX, 1981, pp.
189 - 207 239 - 258.

(16) Z-80 Technical Manual.

Roger I.. Freeman, “Telecommunication System Engineer -

ing”, Wieley Interscience, 1980, pp. 163 — 165 201 - 206 345

- 355.

{18 Frank F.E. Owen “PCM and Digital Transmition System”
McGraw Hill, 1982, pp.35-92.

19 B.A.Wittman, S.H. Farly and D. C. Messerschmitt, “A
Hardware Multitone Digital Frequency Synthesizer” IEEE
Trans. ASSP vol. ASSP-27 no 6, Dec. 1979.

200 CCITT REC. G.711, “Coding of Analog Signals”, Orange
Book, vol. I1I-2, pp. 408—-413.

@) CCITT Suppl. no.5, “North American Precise Audible

252}

3

www.dbpia.co.kr



# X /ISDN-& aAstrte)zt- 2 Ao B3 A7 (W 2 4)

Tone Plan”, Orange Book, Vol. I11-2, pp. 263.

(22 CCITT REC. Q93((L. 450), “ISDN user-network inter-
face layer 3 General aspects”.

(239 Dieter Kaiser, “User Signaling{ D Channel)-Part 2: The

- X & %(Seung Soo OAK) %@/

1961498 4 A4

1984 2 F I IR AR THAR B
TLBH (T8 1)

19874 2 B [ BUOM KB KB BT
TBE (I8 L)

4 & % (Young Chul KIM) @A
19524 9 6H4AE

1977. 2 @ EHMEKEE BIIAR #HE
BLE} (FEER )

1980. 2 : HIMABE KB EFL
MEH( T )

1982, 7 @ ZE-HMEE £ Bh EfT

~BlfE  WIRA REMASBE KB
BEFIHE HLAEE

# 8 # (Byung Chul PARK)
19304 4 A30H4

1957. 9 @ A& KEK TR AE w31
BR EE (TS

1975, 2 @ Ik KEBEPE BR LB H
(T84 1)

1972, 3 BKMIMEABE K BFIR
Ft

1980. 9 : HE HRAR A AMEA

(1 &R
1986. 12 ~ B&E BHMARK THASE

Switching Protocol in the D Channel”, Telcom Report,
Aug. 1985, pp.32-36

24 CCITT REC. Q931(1.451), “ISDN user-network inter-
face layer 3 specification”.

4 ¥ & (Sun Hyoung KIM) [F®E
195543 A 9 H4E

197946 2 D IROME KBRE: BT AR B
FIER (TBFHEL)

19819F 2 f R KB KB BT
TEH (L8Et:)

19845 9 A © iR KB KB BT
THR LB/ BT

19834 3 § ~BifE | QE T ¥ HPTABE
E:%5s

W = % (Kyu Seob CHO) na- g
1951458304

1974, BB B ISR (18
+)

1976. 2 | KA ABE KB BRI
L e TR

1977. 3 . HBBNE T 45 W ACRR

~BE  EEXEEAREE

1984. 3 @ EHMEABE KB BT L
B WA R8P

81

www.dbpia.co.kr



