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The Study on DBPL Encoder Design for Railway Balise Application
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ABSTRACT

The balise is a device for the railroad signal control systems, which is installed between both
rail. The balise sends fixed or variable data, named telegram, to the train with wireless method.
The telegram includes the position information, the movable distance under the signal status, the
gradient, the speed, the temporary speed limit, etc. This research is on a design of the DBPL
encoder for the balise. Normally the DBPL encoder for the balise is with the ASIC or FPGA
technology. In this research, the DBPL encoder is designed with commercial low power operable
micro-controller. The firmware(logic level encode) and the SPI Bus function block(physical level
output) of the micro-controller are used for the DBPL encode. Under the european standard, the
required working speed of the DBPL encoder is 564.48Kbps. The DBPL encoder of this research
is tested under the speed of 564.48Kbps, and it worked properly.
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1) DBPL ; Defferential Biphase Level
2) ASIC ; Application Specific Integrated Circuit
3) FPGA ; Field Programmable Gate Array

162 =TS ==N| M6, M22(2017H 48)



e ge|x 888 <9I DBPL °l=H 4 A7

ole] M3} o RE ZTAHAR YIS 3t7] WEol, A5 SA FFE #A @ F54 Ao ted &
e A,
Bit Cell 1 2 3 4 5 6 7 8 9 10 11
Bit Value X 1] of 1tf 1ol o] O 1| O] 1
Letter Al A| B| B| B| Al B| Al Al B| B
+1
e YU T T Y
-1
'X"= Don’t know
(Fig. 1> A waveform example of DBPL encoding method
2. 7|1& 7 AE

e ~g %ﬂ DBPL ¢1ZE U tzHe] AAld] 3 d7E =208 iy Algrl &Y. o= g
29 AA 71&S 7199 w32 HAE A s o molA Hog F

%5 Zhejiang T3} YAN HANS 2|25 9% ET]#d vlolg $44l Ax]9] “741011 3k =E(2013)
ol DBPL Q1FHE FPGAYE ol &3t AASIY, 1 H7IANE A3t 344 YES dxHLh ol &
229 7|2AQ Ao] & 5ty wlolAE HEEHI} sk A3 olof H3sle] FPGAE & &3t= o] AX] 9
2ol Agans Z7MZ S8 aoe HllM oj2AeE Wzsta gda & 4 gloh

H| &
N

H]
]

il
&

3. 7I1& 53] 4E

e ~E 9% DBPL ?1EH ¥ f3mfe #3 HY E3EE F59 CN102857366A L CN102857366B
7} AHLian F, 2012a; Lian F, 2012b). ©] F 7H¢] 538]= CPLDYE ©]§3to] d F=¢ CTCSO 4l &
Bx= W AA 7 digh WEs g St

. DBPL ¢1Zt]e] XA -~ AF

B ATl 8o ne|ARAEEYE FEate] LE29] A )5 248t & 4 9= DBPL <l
FHE AAEIAT £ A7) DBPL I & 2719 SAIR F-&38te] AASATE F, e 2ollA FAlsta
24 she dElafS PBoolg St =g AAYE FHse 19, AAY AHAE = ARl wet
SPI) BusE 53l £83le] FSK M=x %, UPLINK ¢HEIUE 83t 2@ 502 74314 & A9

4) FPGA ; field programmable gate array
5) CPLD ; Complex programmable logic device
6) CTCS ; Chinese Train Control System
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(Fig. 3) The 2-nd evaluation sample of the
DPBL Encoder of this research
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(Table 1) A data processing example of the 1-st stage DPBL Encoder of this research
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(Table 2) Characteristic of the output signal of the @SPI Bus

Item Value
SPI Output Speed (this research) 1,125kbps
Effective Speed (this research) 562.5kbps
Standard DBPL speed (euro balise spec.) 564.48kbps
Error factor calculated (this research) - 035%
Standard error factor (euro balise spec.) +- 2.5%
Evaluation Result Appropriate
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(Fig. 4) Waveform of the output signal of the ®FSK
Modulator
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(Table 3) Characteristic of the output signal of (Table 4) Characteristic of the output signal of

the ®FSK Modulator the ®UP-Link Amplifier
Item Value Item Value
Measured PTP voltage
Mark(1) Frequency X g
(this research) 4.51624Mhz @ Uplink Antenna 59V
(this research)
Space(0) Frequency 3.95176Mhz RMS voltage
(this research) @ Uplink Antenna 4.1725V

(this research)

Mark(1) Frequency
(euro balise spec.) 451624Mhz Loop current S445mA
(this research) ’

Space(0) Frequency 3.95176Mhz Loop current Min

euro balise spec.
¢ pec. (euro balise spec.) S9mA
Error factor
. 0% Loop current Max.
(this research vs spec.) (euro balise spec.) 186mA
Evaluation Result Appropriate Evaluation Result Appropriate
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<Fig. 5>, <Table 4>} 2T},

(Fig. 5> The evaluation testing of this research (Fig. 6> The performance test of this research
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(Fig. 8) Beginning of tape marker antenna
(Fig. 7> Telegram waveform passing over balise

Ay 33 FE3717HA 8] AIRE 9 AAEE AIZEE <Table 5>0 YERH AT 1023bite] 2& 178 29
$Z317] 7MA AlIZHe A4AFSHH (Wakeup time + Wakeup time + PLL Lock delay + 2 * Telegram ready for
sending + 2 * Telegram transmission) 4.526ms®] A2 H T}

(Table 5) Telegram transfer time

Item Time

Wakeup time (LSE) 256us

PLL config time 10us

PLL Lock delay 40us
Telegram ready for sending 10us
Telegram transmission (1023bit) 2100us
Telegram transmission (341bit) 700us
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