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(57) Abstract: Disclosed are a system time synchronization device and method in a packet transport network, which relate to a pack-
et transport network in optical communications. The system time synchronization device comprises a CPU, a time synchronization
module, an FPGA, a 1PPS+TOD time interface, an ingress time stamp module, an egress time stamp module, a first PTP port, and a
second PTP port, the FPGA being connected with the CPU through the time synchronization module, the first PTP port being con-
nected with the CPU through the ingress time stamp module, the second PTP port being connected with the CPU through the egress
time stamp module, and the FPGA also being connected with the CPU and the 1PPS+TOD time interface, respectively. By way of
software-hardware combination, the present invention can effectively and rapidly realize the system time synchronization of nano -
second-level precision between a master station and a slave station in a packet transport network, and realize the high-precision tim-
ing of the entire network.
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LT
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BN, CPU KIS 1588 Bhil R IRID AR LABHAT R 2D 4R SC A I I 1] [ BR B R S 21 4h
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AR EAAE B N R R 2D (kA |, B3 FPGA THEEIN (AR 4Ed A4 =i Rl
5ERRIELE, RIGEG, ETHRYE: CPU 76 £ Wik FfLEs PTP RS, tHE N
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AN B R EE IR RO TR AEST IR R 2D R BEAR A Bl /L, 76 70 2H A% 36 R 2% (1 [R) 25 45
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B P 5 B
Pl 1R AR S o ARSI 5 B R £ A
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1PPS+TOD ( 1Pulse Per Second+Time of Day, FhHki H A B RIEE D, AT, W
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PAS Ht s} R 2 e i ) 26

CPU i +: % FPGA; {&#3) IPPS+TOD I Al #: s #ERLE 1PPS+TOD I [Al#2 [F]
AR AR 4 IPPSHTOD BHA#E DAL T A\ TR RS, CPU I B L
PR SR BT A R PTP RS0, $RIUFiESE PTP MROCHIRTEL, BAA FPGA T H At}
R0 55 £ BRI G AD AMEE A R AME(E, WGV AME M. PAMEERCE 2] FPGA 5 4
IPPS+TOD ] 4 AL T4 Y TAEBGRR, CPU AHIMERI =4 PTP IR0, FKs e im] )20 45
BRI BE 22 2 PTP 4RSCH, e A B PTP R0, HFARIESIH s Bk, ik
ITEEMEEEE B, WEBEFHAENAR . SBUNREIEFD LS, CPU MRYESLPr T~
PP A TARB U EXUE A TR, R P A TR, CPU &% 1588 Ml
R [R]ERSC BN 4G, [R5 HRSCIR R I A GVRD J0kE FE BT 8 7E 800 a0 TR
T, CPU &% 1588 WSt A i IRIP RS BARHT A7 [R) 4R SR ) 1) (P R B A SC 2 S8
2%, [RIAARSCI R IE I B 29RD 0k RE IR B

BB T B2 CPU AR I A I 8K PTPRSC, FERIEFISE — PTP Ui 1,
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S5 PTP uit AT Bl D EARE R R 1 PTP #0304l ¥ PTP ROCR £ EIS1
1% 5% Ry i 1

FPGA H T : BC& BT R DB 44 A i 2 /e, R R 4
IPPS+TOD I} [ 4% 11 Ab T4y N TAEBIZIST, FPGA 202 A AR B B 5% A B bR I 1] 45
B KA CPU THA H A H A 8] 25 = WA AN Fb A (8 . AP AMEE, BT 0. F 2
SR IE AR TR, AT SEIR 43 2 A5 14 P 2 h i & R BRI R P . 4 1PPS+TOD I [R) 2
AL F o4 TAER S, FPGA ¥ AME It 1588 WhisCii 5 J5 (kg 6 1 IR0 45 S 4 ) 31
1PPS+TOD [ [A] 421, LUME IPPS+TOD I ]2 U A A I 1145 5 R 3% BSR4

IPPS+TOD I [a]% 0 I F: #K B FPGA ) TOD (Time of Day, HIE) {5E. PPS
(Pulse Per Second, FBkii) {5 RRIEFIAMBM LS, Hfi mlgHAth 75 22 i 8] [F) 20 R i 4% BB
BB RIS R 0AE B K sk B AN 44 ¥ TOD {5 5. PPS 5 B K% E] FPGA;
PR RIS 21,

ZILE 1 fi7R, FPGA BSR4 RIS [RIBTER . FE K RIBIERA TOD 2 5 72 s
B, Mo, ASH A R0 SR KR IR . TOD YRgRgd sk, 1) (a] [ P4
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. CPU M, FlkpffZdliiby 1PPSHTOD IS A3 UM%, TOD 4 iS4 IR ERIE 73 71
5 CPU. 1PPS+TOD I A4 LM%
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4 SR TR A SR B8 — PPS {55 & 1% 1PPS+TOD A3 11, ¥ IPPS+TOD a4 1 &
RHJEE — PPS {55 ) 3 2t 8] [F) A 4k o

TOD %A IR T B¢ 1PPS+TOD IR [AI#E LI (s A/ Y TAERL R, 24
IPPS+TOD i} A4 b T4 N CAER T, ef a0 Ve T TOD # DM ANE 5, -
AEEES, RIEGAM SRR, 24 1PPS+TOD IR DA T4l TAERR, #%
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PR TT, RS . BT BRI S I IR R P B ARE AR TH RS R A i
RS IPPS+TOD IS [AIFE FIAHIE, ANADE Aeda il or 248 5 AVRDTH B AEE , RO e )
A A SRR A, NPT S TGS ARE A A R K R AR B T Ak S
CPU. ZWAbvH-ds . BouhBeastig, EFhkib = A oo /0 S pb vk 288 . Aok Hds
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(TR E

PSS T AR CPU BRI WMER Bk . BDIME, S WIE, EraIEm
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TR AEAE BE BRI A R ANMEE 5, 53— DM IRE BB T AR ANME (S 5 Ui M2 RS
IR, TR A AR A B T AR AMEAE N CPU KRB AN AR A MR A A& B Ab
AR, RIOR ANAD THEER EAT — IR e ZE BRI AN . AP T O R,
Rk = A BT A AME S S50 CPU RRIIFMAME A RIEFIRD H B, AR Fb T S 1
AT — IR R ZEHAR A o

PRV EESE T R B AMEE S AR, 4G T E AT AB Bk v ™= A2 5 7T Aok 1Y
PIFDANBEAE, X AT AR BRI T AN PO AN o AR TR B T R E A R AR A, R
AN B AT IE SR FD M2 . NAD IBAR G AR O B, AP S TGS, 9
THEES O AT ANED BB BAT IEANRDAME . AR bR A 1 I, A el T S
T QIR TR X S AT AD B AT AR AME . AVED TR B S AT AL B AT IE NS
M, TR AMEAE 5 1 BT AR A (BN B Rb T S A E, AR A
PRI EA ), RS E IR EAREE TR, BRI EER O 1 R, iU
ST EER L, JE S AN FEEE BRI — PPS 55, AR THEES KSR — PPS 5
7[R I A3 2 I 0] [ 2 BRI ik P2 AR . 0 Jok 28 SR A0 T 5088 SRR 28—
PPS {5 5 % i%%] IPPS+TOD HfA#:, 1PPS+TOD H [F] 4 L FRE F0 ik s BB 2 SR i 28
— PPS {5 5 KIKFSMERRILS ;I 0] [R] D THAR PO T B8 A RIS — PPS 55, fRIFAN
A BFZE o A THEES X AT NS BR AT AN, FENRPAMEE (S 5 I LT
U e EN S L U & 1 I (E R N N0 U i O P LY U & S v S i
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fill EARSETHEL, H RS EOE 1 B, AR EEE MR SR AL, A A
RS BHIEE — PPS A5, A0 THEER R 28— PPS {5 [A) I ik SN A] [R] A0 AT ER AL fik
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GAPAMZE . WIS ENA 0 I, ARHIEEIE S TGS, BiHEEsa i R AT
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GO o FPTHECEE AT 2 AUAD B AT EADAME I, FERAMEAT 5 1 b T A2 (E N
RS A EE, BWERT TR, RS TR MR AR . T
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EERKATERITTH T CPU KON Rl W Z BN B R PP R SR, 4 —NE
TS, FHEFIRS RIS RIEZ IR TT, TRk R ootk #] CPU JORINE %
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] 25 5, BAELLR B
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FIHE.
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Popk oy B K BEAT BN, AR TR AR o oA B I TR R A 4 A AR b 4 SR A R 1]
{H.

T Ji i P2 R AR Bl AN A0 TH B 4% ORISR — PPS {5 5 A&X F| IPPS+TOD I [ #E1,
IPPS+TOD I A]4% FERR D ik P AR ERA R B S — PPS AR 5 AR RISMER 45 I IR [F) 25
FEHARYE IR v B8 RORHI R — PPS (5, RIFAIME BRI .
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PURIESE — PPS {55, (RITAIRME BRI,

TEARD VRS . AP THEES (E B AT S g R v, A S R AR gD B R AR H R 1
W=, M CPU BCE FPGA F 4 Ja) I IR BEERON 2000 i 2= Z 0 AN D O Z= 2R JEA T A M, 4D
EHI AR CPU I 1588 S AFIad H it 2 1 A7 IR PTP I (AR ST, 750 A b R] 17) g
& ISR AMEE . FPAMEE, CPU K™ ERE(E S FiEbLE 5. g9rbehE2(E.
FPAMEAA AL A A AT RE Bk P AR B 7T, VAR RE Bk A= SR os M ] CPU RN B A5 5
FEHNAE S, GEH—ERMES, HEITRA 125M s ST R0, 7=
AP 125MHz ik ss B2 B AR BE ik, b, — MR EERE Bk VR A A A MR 5
7 MRAEAE R E I AN T T IR AMEE SO M P, TR R RE Bk b AR BT
K AP AME(E SR CPU BRI AMEERIB LG RO T BRS, fUR D T B8 AT — k4l
A0t 22 R AN s ANAD THEERAL I B AN AP A5 5 A RN, S5 I (B A ik ™ A BT
RRBVNIDAMEAE, U ATAED Bam BT A A . FOAME (S S o m AP, U A fe ik
TP BT AP AMEAE 5N CPU BORBIFMAMEE SR M T s, lURID TR 34T — IR
A0t 22 R AN s BT B A I BIRD AN 05 5 A RN, S5 5 (B R i ™ AR BT R R
HIRDAMEAE, X AT BE AT A

AP TH B TS R IR AR S, X A AN AR A Sk B AT IE SRR M 4 N
WAREALR 0 B, AMEPEE TGS, 80 THEE 0 2wy g8 B EAT IE g R0 4
B2 QO IMBARRE AL 1IN, AU B AT TG T, VD TR A AT B R AT
GELEEINCR

AP TH B X YT RS AR AT IEGIRDANE RS, NRb T R E B TR AR A
5T BT AR AR AR N B AR B K i E, BUE BT — AR R, b
TS TR IR A EAR ST , H R APPSR TR 1 B0, AR s I R R A
HrE AN RS BME— PPS (55, B IGEE — PPS {55 R & ik Z i A [F]
A BERANAD BR i 2 AR s B0 ik o 25 A HOR 98 80 o B8 ORI S — PPS {5 5 Rk H|
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IPPS+TOD I [#11, 1PPS+TOD IR |4 [ FRIG PP Bk b i B E A R U 56— PPS {5 5 K14
FISMERM LS IR R PSRRI v S Aok — PPS 5 5, IRISOIIME BRI .
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VR, A AR BT X £SO AR R AR e W BUR 225K R AR RIS BVE I 2 o, AR
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B, FPGA. IPPS+TOD If[A1# 1, Frik FPGA JEid i A [R5 CPU A, FPGA &%)
%15 CPU. 1PPS+TOD a4 D MHE, M.
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FURS N/ TAERES,  1PPS+TOD B[R4 AL T4 TAERE N, CPU B2l IRk
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S FPGA BRI & AR IR AE BRE S, BCE FPGA A AR Bl LREFAIFME BRI,
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LS IPPS+TOD i [A]4# DA%, TOD Zufifid#Hlii iz 73 7 5 CPU.  1PPS+TOD B [A]#%
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