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#ZE. A M+12 Timing Oncore Receiver GPS # 3 Cyclone Il % 7] EP2C8 3.3% 7T 4 #21% 45 11 M
5] (FPGA) .10 MHz &4% F 2 i3 dh I %k 38 3L GPS sH4P E R F U T4 s st et & GPS 4%
e B GPS 2 E 5, i A Ak P F= GPS B 47 £ FPGA , B Bf 2 3 dh & 10 MHz Bk #4125 fr £
FPGA , 2 FPGA 4 3 )5 49 A7 Bk 7% 45 5 F= GPS B 4715 &8 T 3K 3 B %8 SF 4712 2] 6 v RO 4P A3k |
Ao AT Rk F LA F)H] 10 MHz &8 Ak 7 3 20 GPS &k W oL T A kb A A GPS B AR 40/ &

i A AN N VHDL 5 2 3 S Bk S AT A T &, SF A R TRAEFE, B ARREBELER
F W% 5 ik T RAE GPS B 4P % 12 h A& kb2 £ /0T 50 ps,
XK. GPS; FPGA; AT & HM4AAE; 7 AKE

FE4SES.: TM 764;P 228.4

P&t — A B 37 n] g B 2 58 1T [ 31 (FPGA)
SR A 3K 8 7 R Gt (GPS) 2k 201 L T A B ~F B 1Y
Ji T, ik R G0 FURBCR N, 8 6% O IE RS ik
1 1 PPS(Pulse Per Second)7E R G R AT 12 h
WiR2Z/NT 50 ps, Y TREHWME/NT 1°,
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1.1 GPS ##

GPS #5 8 % H 55 [E Motorola 73 7] M+12 Timing
Oncore Receiver GPS f& b A] [6] I IR i 12 i L& |
XTERS BE v, 7E DR RO UM SO, 1 PPS B XS B
1= 22/NTF 500 ns,

1.2 FPGA

FPGA #EH Altera /A w] ) Cyclone Il %% EP2CS8,
JEfit T 8256 MM HIT(LE), I BA — B E Rt
BT BE , £ 35 #x AR 18 bitx 18 bit ik &% . % FH M
17 it 5 7 11 L 4 Kbit i A U177 6if 25 B | 8 AH 2R
(PLL) R 2245 1/0 T, e— 3 i S i
E ke MRAS R FPGA . EP2CS i i3 7% 4 Mbit 1
FELE B ATHCE N A, A7 FPGA MR FIBC & 28,
1.3 SREERRIK

e 0 P — 0 S A L 5 R A T R R
FLRHAFCRE A 10 MHz, SRR 2 A F] 1x107° s,
WG IR E] 2% 1070 s,
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FB Ik wp AT GPS B A5 A5 2 0 o F B = 0 R
AL/ T B R 22 M T AR 3 X B
T B RRIR SR T RS Y TR BORE A
T, TR R AR GE A B R AT DLk A 485
J7 2, BAE TP b o ol 3 A7 RRIR B R A 1 00 R R
ettt =K,
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Fig.1 The block diagram of clock module
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2.1 FBkih EFEFI IR
0 Ik L 9 ) A B — B IR B GPS ARk

K B RP ke AR R U S HIET 10 MHz R
Jik it B 2 75 ZE 10 000 000 BFF T, 25 2, U ¢ B
1 PPS fy 552 By #0 bk op {5 5, 7 B3R 3 i t0 D ik op
5%, A A F 10 MHz & % bk i+ E (808 % 5 45 A
Mo TAE S AT A B  FD ko A R
GPS B AR/ Kk i 8 1 PPS ARUE 5 . AT
TR
library ieee;
use ieee.std _logic _1164.all;
use ieee.std _logic_arith.all;
use ieee.std _logic _unsigned.all;
entity 1 PPS_ Judge is

port(a:IN BIT b.OUT BIT);
B, R 1 PPS i A

signal 1 PPS_Good:bit: =0’ ,No_disturb:bit;
//1PPS_Good 2 1 PPS LI KN 2] & 1A %055
No _disturb iy &4 F 5 H 00 09 T T 455 .
end 1 PPS_Judge
architectur bev of 1 PPS_Judge is

begin

//a k1 PPS i A

process(a); // Qi 1 PPS K 2] _E TR
Y5 W E 1 PPS ARAF S JFdm 4 il 1 PPS {55
begin
if(a’event and a=‘1"and No_disturb=‘1") then
1 PPS_Good="1";
b<=a;
end if;
end process;
end bev;
2.2 10 MHz SRk it B R
5 GPS WA K4, 10 MHz & iR Jik vh 11 250k B
3R AE 1 PPS L TR HFER B J 0% 1 PPS {5 5 & &
HNTAFS & N IE AR5 WE F 4, a2k GPS
Jb W HHEH 10 MHz dhdR ik ik 31 GPS & 201
TADRK AR R, A AR
library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic _arith.all;
use ieee.std_logic_unsigned.all;
entity 10 MHz_ Judge is
port(c:IN BIT); //c i 10MHz SR AR,
signal 10 MHz_Out:bit, //1PPS_Good 4 1PPS I
FHH Az I 21 B A7 205 5, No _ disturb >y i 3= 340 1)
B 3 04 8 T He 4% 5,10 MHz_Out & 10 MHz #4
PRk 55 ,GPS_lost Jy GPS kM55,
1PPS_Good :bit, GPS _lost : bit,
No_ disturb:bit:=“1";
variable Pulse_ Count;

Jik niit &g

//Pulse_Count 4 10 MHz

end 10 MHz_ Judge
architectur bevl of 10 MHz_ Judge is
begin /44 GPS ASe A TIH BB 2 75 A 2
)= A5 S ek A 5 10 MHz ik o 45
GPS A5 R0 Jik e A L B
process ()
begin
if(GPS lost=‘0") then
if (1PPS_Good="‘1"and
(Pulse_Count<10000010)
and Pulse_ Count>9999990) then
No_ disturb=0";
Pulse_Count=‘0";
else
No_disturb= ‘1"
Pulse _Count++;
else if
end if
10 MHz_ Out<=c;
end process;
end bevl;
2.3 GPS R 1B T# Bk & AR
GPS K AAH LT B ik b Az B R AE GPS A 21
TEOLT T 20 1 min B 10 MHz S8 ik of it 208
KA 1 min N 10 MHz & 9% 0T 590 5 o 1 58 i 22 3
BRI EUE R 2, — B GPS K4 iz B 5 R FH i
A 7= Az 0 ik b A2 1 PPS A5 5, TR BR 1 min Xt
1 PPS Jktp (5 ST —RAEIE, BT .
library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_arith.all;
use ieee.std_logic_unsigned.all;
entity 1PPS_Create is
port8 (b:OUT BIT); /b k 1PPS %4 M,
signal 10 MHz_ Out:bit, GPS_lost:bit, 1PPS__Good;
//1 PPS_Good g 1 PPS I FH#v 6 21 & (¥ 45 %45 5,
10 MHz _ Out 24 10 MHz i 8% ik #f i A, GPS _lost iy
GPS KHAF 5,
variable 10 MHz_ Count;
Warp_Count,Minute_Cnt; 10 MHz_ CountOld;
//10 MHz_ Count >4 10 MHz fik #h 31 %t % , 10 MHz _
CountOld & 10 MHz Jik #f ¥k i 40 %% , Warp _ Count
R 22 {8, Minute _ Cnt R 43 40(H .
end 1PPS_ Create
architectur bev2 of 1PPS_Create is
begin
process ()
begin
if(GPS_lost=‘0") then
if(1PPS_Good =“1’and Minute_Cnt=60) then
Warp _ Count=10 MHz_ Count —



ok 45 . FIJTFPGA 5230 GPS 5 25 T RS B iy 1)

%78
10 MHz _ CountOld ;
10 MHz _ CountOld =10 MHz _ Count
Minute _ Cnt=0; //GPS A& T it%k
10 MHz Jik writ-% 0 22 18

else

Minute _ Cnt + +;
else

if(10 MHz _ Count = 10000000 )
b<=1";
Minute _ Cnt + + //Jﬂﬁﬂ‘ﬁiﬁi*’/bﬂﬂ(@,ﬂﬂ(

P A 200 ms,

10 MHz _ Count =0;

Minute _Cnt++;

b<=°0’ H

else if(Minute_Cnt=60)

// WeAL S 1PPS B (8] 45 43 Sl HEA T IB I

10 MHz _ Count=10 MHz _ Count +

Warp _ Count;

else if 10MHz_Out’event and 10MHz_Out=‘1")
10 MHz _ Count ++;
end if
end process;
end bev3;
2.4 GPS RiREW & EER
GPS W ARz / K sk BB 32 I i J2 5 )l GPS

AR AR BBy Hf F ISR & 3% 2R GPS B A5 AE B
L& IR B EAECR R 0, MR W] GPS R,
W2 AR e B 42 5 e 1 W B 1) GPS B A i SC, [] Bt
B GPS KK bR 10 MHz & % ik i i1 50RE e
F1 GPS Je 2P0 T RP ik p A iU e, R T EANECH

10 MHz /& 4% ik o

GPS RELHT

]

0,0 GPS bR 5 A FaR A Y, [W] I i B B
TE 15 LT Bl = A2 19 1 PPS BB ik of {5 5 18 24 X
GPS W pr b g IHRNE BT E . T 8 R
T 5 ALEE L HNER 4y AN EE B D D REER 4 AR
FHEI / Sk SEBRER 43 (H3 1 D RE SE B AN 420 / ik
DIREA 0] F AL ] B E ) .
library ieee;
use ieee.std_logic _1164.all;
use ieee.std _logic _arith. all;
use ieee.std_logic _unsigned.all;
entity GPS_Time is

signal GPS_lost:bit; //GPS_lost }J GPS K155,

variable Count_Planet; //Count_Planet }y &%k

begin

process()  //UNE GPS mHAR{E B A TE¥CH 0,0
B GPS KRRk,

begin
GPS B bRl SCHEWOT #4753 By
if (Count _Planet=‘0") then
GPS _lost= ‘1"
R B0 Ik o A i e 2] X6 e A ) e R B E AT & OE
end if

GPS ARl SC A iR

end process;
end bev4;
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Fig.3 Simulative timing during GPS synch failure
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Realize accurate timing with FPGA during GPS synch failure
YANG Yong-biao, YANG Xiao-yu,ZHOU Jie
(NARI Technology Development Limited Company,Nanjing 210003, China)

Abstract .

The hardware circuit for realizing accurate timing during GPS synch failure is designed

with a M + 12Timing Oncore Receiver GPS(Global Position System) module,a Cyclone Il series
EP2C8 FPGA (Field Programmable Gate Array) and a 10 MHz high - precision constant - temperature
crystal. The GPS module receives GPS time signal and sends second pulse and GPS time to FPGA
while the constant- temperature crystal sends 10 MHz pulse to FPGA. The processed second pulse and

GPS time are then sent in parallel to serial port or optical fiber module through the driver circuit.

The four software functional modules are developed with VHDL language:second - pulse rising edge

detection, 10 MHz crystal pulse counting,a second pulse generation and GPS time transceive,and their

program lists are given. Simulation and experiment show that the error of second pulse is less than

50 ps within twelve hours after GPS synch failure.

Key words: GPS; FPGA; hardware platform;

software flow;

simulation and experiment
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