M3 83~20-3 -5

29

MF oix|et XEe] kit H#3 &%
(A Study on the Design of Multifrequency Digital Sender)

¥oE O & B

Bra B &

(Hang Gu Bahk, Jin Tae Kim and Deock Kil Oh)

=

¥

& LA+ ROM table look-up kol o8 RE FFE 2 o & FMstd | <lmim e 45
Aol {#TH Sl MF (multi-frequency) ©l = eF 35 H 0] Gitoll Fslo] LG 22ln HpEs MF

AR EEHE BT % R%E B B S 1o MmEAHE ¢ +

FHE

BNEH e REE A8 B3Rl Filel R o & den w3t

dela, o)z Bkl
R FIR {5 B

HRLE FAEE R2-MFC A3 #vlojx ojzhe FHE FHst] #kE 4+ U2 & 4 Urh

Abstract

This paper is an experimental study on the generation principles of digital frequency using
ROM-table look-up method and the design of the MF digital Sender used in signalling systems

between ESS.

After construction of MF digital Sender, through experiment, we concluded that this system
is well suit for CCITT (International Telegraph and Telephone Consultative Committee) re-
commendation and this basic principle can be applied to the signalling method using frequency

within voice-band.

Also it can be applied to R2 MFC signalling equipment which is used

between electronic switching systems (ESS) signalling system.
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Table 1. R2MF combinations.

Combinations Frequencies (Hz)
Forward
direction 1380 | 1500 | 1620 | 1740 | 1860 | 1980
Numerical (Signalsof Groups
No value = Lend )
x+y Backward
direction

(Signalsof Groups 1140 | 1020 | 900| 780 660 | 540

A and B)
Index (x) fo VAR IA 1AL
Weight (y) 0 1 2 4 7 11

1 0+1 x|y

2 0+2 x y

3 1+2 x|y

4 0+4 z y

5 1+4 x y

6 2+4 T |y

7 0+7 x y

8 1+7 x y

9 2+17 x ¥

10 3+7 T |y

1 0+1l x y
12 1+1 x y
13 241 x y
4 3+11 x y
15 4+11 x Y
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Fig. 1. Fundamental frequency generation princi-

ples.
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Fig. 2, Symmetric characteristics of MF.
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Fig. 5. MF sender block diagram.
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Fig. 6. Experimental organization diagram.



32

30 100/ EAMES LET wotst e &
5e REsI] YoiFH PCM e Amist AS
HER K ROl XK W BHS Sk
23 ¢ {Z%E PCM CODEC (coder/decoder) & fii
H, D/A ##3E dle] A# e ] 45 PrH (spectrum
analyzer) & FEEEE 5#Hrsiadch
2. BEBAR
30 MF {854 F58e] MaXHmple b3 pg
o AEBE BE ME9 7H ms BREE B
KE MFE {558 #al ~¥ERS srirstgch
1) 7V BEd BEREBE BKE MF 5% 2%
RIS §% ¢ 1380Hz+ 1500Hz
#AE(S 5% - 1020Hz+ 1140Hz

1% 7. 1380Hz+ 1500Hz 2
MF A#iez]

Fig. 7. MF spectrum
(1380Hz+1500Hz).

MF 2% e 2}

Fig. 8. ME spectrum

2) 7bA fEEEE HEEE TAR MF EiEe A
AiHE(S B% © 1380Hz+1980H>
S % . 540Hz+1140Hz

& 9. 1380Hz-+1980Hz 2]
ME 23 € 2] MF 2% &2}
Fig. 9. MF spectrum Fig. 10. MF spectrum

(1380Hz~+1980Hz) .

HE H5% %G MF E% d9e —11.5dBm=+0.3
dBm(ZA g by olod, {585 Mk Listel abd2 —50

o«

dBm LT ol #s 5tk epdE o+ AF F

13 8. 1020Hz+1140Hz 9}

(1020Hz+ 1140Hz).

33 10. 540Hz+ 1140Hz 9]

(540Hz+1140Hz) .

19834 58 BFLEEE F20% F IR

£ A £ A9 g 4 4+ AUk

oleid}t fEE L CCITTelA Hxshe MF {55 X
f£ #l4 (—11.5dBm=+ 1dBm) 3} {558 &A% T
(harmonic distortion)o] —37dBm LI Fojol =i
s 5 E9% By dv £7F 1dBm AT ek
geobs ES 25 #£458 @mEANE ¢ 7 Ak

I

V. &

8

ol A ZZLE ulel 7o) MF 2fEHkol tixe F
wEel BERgS fRs AaR Tl g ikt
sizlv] gHEHEINA obhd o Wil v o) ks (K )
e 8] UL et ofel Z2ANE FIASHA
BEEE A e BEe EREY BE B
dulol TgEs 79 Fele iz £ 5 Ak &
H#AAME EZ CCITT MFC dxl®t RSl sl
A EEsIAIE ol AR FRE 55kl A
LEZ e B E¥EY Bdods @Hel WAlfEs)
o] glo 2 o|#d vlAut Fpsel #4FER s vt
FelsiA ERE ez &g

2 £ X W

[1] Yoshimasa KANEKOQO, Shiro KIKUCHI
and Hitoshi IMAGAWA, <“Signalling
equipment for digital switching system,”
Review of the Electrical Communica-
tion Laboratories, vol. 27, no. 9-10,
pp. 740-757, Sept.-Oct. 1979.

[2] Som G. Pitroda, “Telephones go digi-
tal,” IFEE Spectrum, pp. 51-60, Oct.
1979.

[31 G. THYSSENS and L. VERBIST,
“Digital multifrequency receiver and
sender,” Electrical Communication, vol.
54, no. 4, pp.-.319-325, 1979,

(4] SEAES, UEEF -, "7 1 ¥ 5 4 (EH0ERL
W iR |, vol. 64, no.l1l, pp.1174-
1177, 1981.

[5] International Telegraph and Telephone-
Consultative Committe (CCITT), vol.
VI 3-III (Q400-Q480) Specification
of Signalling System R2, pp. 38-136,
Dec. 1976. * k%



