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[Abstract]

This paper presents and implements a simple programmable PCM encoder structure uisng the commutation method. In the
telemetry system, information is required to assign each data to the channel in order to generate a frame format the data
acpuired from the sensor. In this case, when the number of state information is large or the data type is various, there is a
necessity to input a large amount of information to each channel. However, the more the number of channels and data, the
more probability the error will occur. Therefore, in this paper, the channel information is created using the program. And
PCM encoder was implemented to store channel information in ROM. The proposed PCM encoder architecture reduces the
likelihood of errors. And it can improve the development speed. The validity of proposed structure is proved by simulation.
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Fig. 1. Block diagram of PCM encoder system.
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Fig. 2. Structure of telemetry PCM frame.
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Fig. 3. Structure of ROM word.
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Fig. 6. Block diagram of ROM word generator.
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Start
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| Define & initialize variable |
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Generate channel allocation information
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v

| Save file (*.mif format) |

v
( End
38 7. ROM H0|2 MM &M

Fig. 7. Flow chart of implemented software.
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generated channel table.

enc_rom.mif

[l
[
a

+0 +1 +2 +3 +4 +5 +6 +7  ASCI

0 40000 400017 40002 40003 40005 40004 233CC 233CC

& 233CC 40015 60000 60000 60000 60000 40005 40006 .

40007 40008 40000 40010 40011 40012 400713 40014

24 40005 233CC 233CC 233CC 233CC 40015 60000 60000 .

32 60000 60000 40005 233CC 233CC 233CC 233CC 50000

40 50010233CC 40002 233CC 40005 233CC 233CC 233CC

33 10. Quartus E0ilA12] ROM E|o|&
Fig. 10. ROM table on the Quartus.
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SYNC WL 153 | [ moto | staaw i

i SYNC_ W2 160 MN_ID | SubFrame ID Slgnal type number Of Channels
4 FC 319 156 CRC
5 FC 49l 157 ANAL F2 analog 2 Chaﬂﬂe'
3 CRC 158 DISC AF T
7 | Analog.Chl 0 1 1 SERD i
& | Andogchz | 0 : : SER1 discrete 1 channel
3 | Analog.Ch3 0 3 3 SYNG | Sync BT il
10| Analog.Ch4 [ 4 4 .
11 Anslogchs | o s 5 digital 1 channel
12| Digital.ChL 11
13| Digital.Ch2 12 l
10| Digtalchs [0 sync 2 channel
15| Digital.ch4 14

18 8. ROM H|ol2
Fig. 8. Program based on excel.
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Addr +0 +1 +2 +3 +4 +5 +6  +7

0 40000 40001 50000 60000 OFEGE 02840 §FFFFF FRFFFQR._.

38 11. ROM Hjo|& Ad FE
Fig. 11. ROM table with channel information stored.
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e mcaurs O e oaatuoneanenn

#* Channel Nurmber

- Channel Type oh

#~ Channelinfo

O3 12. AlE2folM 12| Alod o Znt
Fig. 12. Signal tap result of simulation 1.
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ST ULk
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Table 3. Channel information for simulation 2.

Z272H = ROM 7|gke| ME PCM A= HA

Name ‘ wownwe il 8 oonon B80St onoo e oo e nee Fins0o Mo on vuu Bk 0wy S unos Srd
PEM_SYNC_ W [

NRZ_DATA L
#Channel Number | 5 )i 0 X 1 X 2

- Channel Type oh X 4h X sh X 4h X oh

2840h :( 40000h X 40001h X 50000h X 40000h X OFESBh y oze4

#m_Count e e e o e e i

- Channel info

O3 14. AlEefolM 29| A|Od o Znt
Fig. 14. Signal tap result of simulation 2.
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ol& &3l Yl A7) 2Ho| 7Fe e B 4 dvk wgh v &
F Aol tisiA= vl okE 54 v1E gkl “0x233CC 7}
ZH 9] o= 13 152 ROM Hlo] Bl AAE Ad AR
WA 145~148W0] 54 HIE Fh “0x233CC79t 1601 9]
“OxFFFFF” 9} Y 2] gt

E 4. AlE2fo|M 39 A MHE
Table 4. Channel information for simulation 3.

signal type number of channels

signal type number of channels analog 20 channel

analog 3 channel discrete 4 channel

discrete 1 channel digital 9 channel

syne 2 channel unassigned channel 119 channel

frame count 2 channel

Addrf  +0 +1 +2 +3 +4 +5 +6 +7  ASCI CRC 1 channel
0 N40000 0001 50000040000 BOFEGE 02840 FFFFF FFFFF .. syne 2 channel

im—

8 13. ROM H|0IE #d HE

Fig. 13. ROM table with channel information stored.
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Addr +0 +1 +2 +3 +4 +5 +6 +7  ASCIl

144 40005Q233CC 233CC 233CC 233CCHP40015 233CC 233CC

152 233CC|233CC 40005 10001 10000 30000 OFESB 02840 ...

160 FFFFF |FFFFF  FFFFF  FFFFF | FFFFF | FFFFF  FFFFF  FFFFF

18 15. ROM H[o|& A T2
Fig. 15. ROM table with channel information stored.
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*-Channel Type h X 3h X 0 x 4h )‘
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Fig. 16. Signal tap result of simulation 3.
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