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Abstract

This paper is an experimental study on the digital hardware implementation of the R2-MF
Receiver for 32 channel configurations used in signalling systems between ESS. There are
many methods to detect MF signal by DSP techniques, but the requirement for MF detection
needs not sharp frequency response, needs only decision about some specific frequencies
exist or not at discrete frequency sampling points. The hardware used to implement this
algorithm is Am 2900 series “‘bit-slice microprocessor” chips based on the microprogramming
techniques for real time signal processing. And we used the additional Z-80A processor chips
for the system control and the decision about which is the right MF signal from the detected
MF spectrums. Hence we could enhance the flexibilities of the hardware and the software,
this leads that this system is well suits for signalling systems used in TDM ESS.
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Fig. 1. Waveforms of the sampled R2 MF.
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Fig. 2. The flow graph of Goertzel algorithm.
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Table 1. The relationship between N and Af.
T Af
N [msec] Ton [Hz] Ki K
57,51, 45,39, 33
1. [ 400 50 | 1. 5625 msec 20 69,75,81.87.93
99 27
4416, 48,5184 | 36-48,32-64, 28
2. |25 32 1 msec | 31.25 | 55-68,59-52,63 | +8,24-96,21+12,
-36 17-28
.3 , 17,15, 13, 11
3. {133 116.625| 519.5 usec 60 23.25,27.20.31 | 1917, 15, 13,1
3 9
11-04, 12,1296 | 9-12,8:16,7-2
4. | 64 8 250 usec| 1251 13-92, 14-88, 624,528,432
15-84
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Fig. 3. The block diagram of MF receiver.
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2. MFFC(MF Filtering Circuit)
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Fig. 4. A block diagram of MFFC.
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Fig 7. Timing diagram of the MF receiver.
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Fig.10. Level diagram of the MF receiver.
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3000 03 03 03 05 05 0F 03 03 03 03 03 09 05 03 05 03
3010 09 03 03 03 03 03 0F 03 03 0¥ 03 09 05 03 03 03
3020 00 Ot 02 03 04 03 06 07 0B 09 CA OB OC 0D OE OF
3030 10 11 12 13 14 1% 16 17 18 19 {A 1B {C 1D {E IF
3040 FF 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00
3030 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00
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(i) Block 1-4 (MF=5:1500Hz+1740Hz)

6000 O0f SF 0! 61 02 OA CE 00 18 t1 1 t1 1t 11 tt (¢
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(ii) Block 5
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3040 FF 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00
3030 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 0O
3060 13 19 13 13 13 13 13 13 13 13 13 13 13 13 13 13
3070 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13

(iv) Block 1-4 (MF=13:1020Hz+900Hz)
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5040 4F SC 43 11 14 £1 10 14 10 11 1 41 01 13 11 14
(v) Block 5

aEhe AY 23
Fig.13. Results of experiment.
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