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Implementation algorithm and system for generating PWM frequency for
berthing the train at station
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ABSTRACT

In general, PLL or DDS are mainly used as precise and stable frequency synthesis methods. For stable operation, a PWM frequency
generation algorithm was designed and implemented using FPGA. This is an algorithm that creates a frequency 8,192 fimes the target
frequency and then performs the D flip-flop 13 times to generafe multiple frequencies with a precision of 1 Hz. Using the designed
algorithm, it is applied to the Berthing system for stopping trains in station. The applied product was developed and tested against the
existing operating system fo confirm ifs superior performance in ferms of frequency generation accuracy.
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(1) PWM ¢ Elo|=2| HDLE
(Table 1) The HDL source by PWM look up table

process(Table_Sel)
begin
if (Aclr = "0")then compA (= X"80";
elsif(CLK event and CLK="1")then
case TableﬁSeI is
when “00” & X"0” =) compA (= X'80";-
—2le} SYst WHoz "00” & X'1"FE "00” & X'E'E M&—
when “00” & X'F’ =) compA (= X'FE";
when "01” & X'0” =) compA (= X'FF";
—2le} St o2 "01” & X'1"%E] 01" & X'E'E AMg—
when "01” & X'F’ =) compA (= X'8C";
when “10” & X'0” =) compA (= X’'80";
—2lot St WHoz 10" & X"1"FE "10” & X'E'E Me—
when “10” & X'F’ =) compA (= X'02";
when “11” & X'0” =) compA (= X'01";
—lo} st giHoz 11" & X'1"2E "11 & X'E'E Me—
when “11” & X'F’ =) compA (= X'74";
when others =) compa (= X'80";
end case;
end if;
end process;

o] 7h&E =4 %OM 49l Thits E-E-3te] PWMS
Tdsh] S PWM W w?j Hlol &S A&t ALE
ok AR 59 HolE2 E 13} Z2or PWM A%
4 HDL ¥dL & 34 2.

oj9} Zro] AHUE 14TTH 43T7HA 9] HolEE
“compA”(8M)°l A3} wlAIIAZ “compB’(AA) =
22 Holews AR, F7H9] X1 ~ XE7HA 9
glo]8 e X0 ~ XF' 7HA A4 HE ol o] % 29 7
th o] e F7hell 22 P20z AYstd eAdHch

=l
=
7

(% 2) B Ho|z
(Table 2) The Value of Look up Table

1ak6t-80, 8C, 99, Ab, B1, BC, C7, D1, DA, E2,
EA, FO, F5, FA, FD, FE,

24¥5t-FF, FE, FD, FA, F5, FO, EA, E2, DA, D1, C7,
BC, B1, A5, 99, 8C,

34k5t-80, 74, 67, 5B, 4F, 44, 39, 2F, 26, 1E, 16,
10, 0B, 06, 03, 02,

44¥8t-01, 02, 03, 06, 0B, 10, 16, 1E, 26, 2F, 39,
44, 3F, 6B, 67, 74

7|14 2bite] Elo] e 93 PWM Fo4=

fsar,,, = 14351%27 = 1,836,928 iz (10)

faa,,, =13235%27 = 1,694,080 Hz (11)
7F Hrh

PWM £ £ +91 -9 F 282 5o AA &3}
H PWM Z8o] ddt

(¥ 3) PWM &3 93t HDLE
(Table 3) The HDL source for PWM output

process(Aclr, CLK, Ref _cnt,compA)

begin

if(Aclr="0") then
PWM_P (= "0";
PWM_N <= '0";

elsif (CLK ’event and CLK="1")then
if(Ref_cnt )= compA)then
PWMP (="~
PWM N (="'
else
PWM P (
PWM_ N <
end if;
end if;
end process;
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