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Fig.1 Structural diagram of GPS synchronizing clock
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Fig.2 Interface circuit between single -chip microprocessor and its peripherals
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Fig.3 Waveform of frequency measuring circuit
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Fig.4 The flowchart of main program
G, MR EMAX 7219 .CAN &6l #% #3470 |
GPS Fide i i & AN by SRS A BRI
FErb B, BT A 7R AR LA b ) O =X ik e 1A
ABIEH | M12 GPS 2 U #5382 B 40 52 47 7 =
R HLEAE , R HLE SE 1 GPS #2I AR K ik [
R Rt 4, Bl Rz Rtk 2R,
GPS W #s [ FbEh 8 25 [ o & ik HoAv ' R it
)45 B BRIBCH: i ) A TR AR M B AR R .
Pl“@@Ha” JTHh , LA “< CR >< LF >” 453 | 75 5 %}
P B A B UE AT RIWE 6 T A A DL SR B
P, 77 AT R A R A5 D) TG A5 R o
B RCE I W 5E B 2 R B0 A
PR FR B T E B B e TR AR SR
IF 55 3 4% A 2 XA BCD %A1 ASCIT 598 =X | 1530
R BT RDE CAN B2 k% FRT 58 iUt
B ) 25 I RE

2 [A20 A b 2 B B

TEAR B U 2 I R e v | 352 i AR A 45 1 i i
FORE AR XT B 2 A4 Wi 5 frs

Ak R R E
e |
ERTEERTEEN
E S| e LT
IRF fi) 5 2 b Ik e
B 5 TR EEER

Fig.5 Schematic diagram of time synch in substation
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Development of high performance GPS synchronizing
clock based on MB 90543
Z0U Hui',LI Zhi-kang' , HUANG Yi-zhuang',ZHUANG Qing-quan®
(1. Tsinghua University, Beijing 100084 ,China;
2. Daqing Petroleum Design Institute , Daqging 163712, China)

Abstract: The GPS(Global Position System) synchronizing clock is composed of GPS receiver, MCU
and peripheral circuits. With MB90543 as the core,the central processing unit reads and processes
data from GPS receiver to obtain ASCII-coded UCT (Universal Coordinated Time),then converts it
into BCD-coded serial time data for display. M12 GPS receiver outputs PPS(Pulse Per Second)
with 1 s precision. Circuits of frequency measurement and LED (Light Emitting Diode) display
ensure the real-time measuring and display of power frequency. The software includes subroutines
of initialization, GPS receiver receiving / sending,serial port / CAN bus communication and display.
When serial communication mode is adopted for time correction, interruptions are applied for
receiving /sending serial data of date / time information. When pulse mode is adopted for time
correction, the clock error is less than 50 ps. Both modes are used in this clock. Correct PPS
identification is the key to ensure clock precision. The anti-jamming measures are effective,i.e.
software and hardware windows to PPS. The designed GPS synchronizing clock runs well.
Key words: GPS clock; time synchronization; substation automation system



