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1. PTP1588 23 5 3

PTP 1588 4R A2 04 2% -5 R 2 il 28 458 (XA 25 I b (] 2 W ASOhR o, R AR Tl A2 A2 70 A X0 5 o A7 I e
5 BRI R IR [RI2E, B SCT — ORI IR B ) B i PTP(precision Time Protocol), T X bR AKX
) B8 At S35 22 TR R (1) 2 12 4% TR D IR B AT D SO0 B [R5, TEEE 1) PTP1588 H T 75 22 I Bk

JE LENTPR R M R G0 . GMAC 5l 38 S RF PTP1588 v1 il v2 A

 ILE PTP1588 [FI2FiiifE Delay Request-Response Mechanism ( ZEE Wi S AL -

1.1 FE R i B 1 B3R SCBOR g

W_up (t ~<_ Synctk I:
Pt R % T
B 3 OriginTimeStamp
Red 1
ol e | delay
=TT Ioﬂ%etl_ _
L 4 N B e herss TSN . SO . FO"OW_UpEHSJlIZ

> 68 R 2R B
elaymge  (tq) PreciseOriginTimeStamp

o FWAFMIMERRITE NS PTP F2BHE, W EAE 1 B FREN RS, ik EdE
BT GMIT 8 MIT _E [ BAK Do g 14 3R S B 18] ¢ o

o MBEHNFEDIHE R, R [ 2B R i 8] 2.

o TV M%K% Follow_up M8, HAaE t FEREUMLUGHH. (BT sync IRCATTREHE
RSB HIR SCE T TA], B LLFRATIHE 2 J5 B Follow _up $83CHY, ¥ sync $R SRR R A2 I TRIER t1
BEEHROR, KA MDD

o BN F W& KIE Delay Req 1H R, Fic b EdE 2 FF GMIT 8¢ MIT £ M f#ERR ] 3.

o FWA/BWUHE, iR EHNIL R HERI E 4.

o T ALE Delay Resp 152 90K 4 {5 BRIEA N

o MM t1. 2. 3 F1 4 TUAMERE AR 2 i 225 FD 3 R B & I E R 255,

1.2 I B E & P45 SE I

offset - WAl 22 (T2 IS b A A7 AE IS [ f 22, B (B L2 offset)
delay : WE&IEIT  (HROUAE M 2 b AR Sy R (1) ZE 1N
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BT ER ] DRI t1,62,63,64 DUASKE R TR 8RS U2, 159 3 BB R ZE offset FIALHIAERT delay:

tr—t) + (La—t
oty = (270 + (ta=ts)

M 15 2 offset F1 delay 2 J5 5t il DAIE A& TE A H IS gk AT 1 18] [R] 26

1.3 PTP 3R 3C

e PTP Packets Over IPv4
IP Multicast Address (IEEE 1588 version 1), Multicast IPv4 addresses allowed:
m 224.0.1.129
m 224.0.1.130
m 224.0.1.131
m 224.0.1.132
IP Multicast Address (IEEE 1588 version 2):
m PTP Primary multicast address: 224.0.1.129
m PTP Pdelay multicast address: 224.0.0.107
e PTP Frames Over IPv6
m PTP Primary multicast address: FF0x:0:0:0:0:0:0:0:0:181 (Hex)
m PTP Pdelay multicast address: FF02:0:0:0:0:0:0:0:0:6B (Hex)
e PTP Packets Over Ethernet
All PTP messages can use any of the following multicast addresses:
m 01-1B-19-00-00-00
m 01-80-C2-00-00-0E

1.4 GMAC PTP1588 T /EJF 5

GMAC PTP1588 HJ R Gih] [A] A i AR B2 {8 F S i) 4l (clk_ptp_ref) AT SEHr, BLRS 8] 2 FRINAE
*GMII/RMII #: 0 | Jz 3% B DA R B8 A R A B (B[R] R ) SRR &

FRGU [ PR 3 2, 53 WIAFAE T 27 /7 4% MAC_System_Time_Seconds #/!
MAC_System Time Nanoseconds, ZHFD%B S FFLLT AL

« Digital rollover mode: fEMMET, GIFFEBH 1 EAE ) 0x3B9A_CIFF, Bl (10e9-1) 44F).
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e Binary rollover mode: fEMARIT, P07 BRI I F0MH OX7FFF_FFFF Z G IT-BL, FEAR
HLAE£0.466 ns.

ARG R Tl B8 TSUPDT bit, EREZBTHE GRS SIRERE
MAC_System Time Seconds_Update f1 MAC_System Time Nanoseconds Update 2517 2%

IR AE RG], XA PR Z DR, P DLSRAE— s B2 58 e 0 SE B ) 5 3

addend _1.||'al[31 0] ‘
addend_updt

Addend register

v 3

+

v

Accumulator register

| T

Constant value

incr_sub_sec_reg ¢ +
T

|
\ 4
Sub-second register

incr_sec_reg

Second register
wn FEFR, fERIE GMAC PTP1588 [ R 4ui 0] 7732941, M4 (clk_ptp_ref) #HXS T F 40 (IEEE

1588-2002 715 ) ISR A A% ST R I AL 1F — BUi [ AT A IE o XA B FORFREEMERT ], IR AASTE
PTP [F25 1 B ARG 2 (7] (19 2 2 i) 8] p 5] AR ZUARAE (KR ). TR s, Bl inscss /748 W

FARI, n EERTR, BN A S SR AR R ORI R SO 1A Kas . RN aRAE 32 e A7
& TC R BRI AR B I -

— e, XS E BN addend fH, L1 B 90x80000000, A FERFZ IS W >clk_ptp_ref
clock 2 &, 32bit K RIndssxiitt; AEL BT LLE B0 &t i, Sub-second 27 17 a4 sl 2 19 In— 4>
incr_sub_sec FAFAS AL E A7, MR Z100MIf £, X HL AL E MAC_Sub_Second Increment & 7 (A
SR BB LA Ox 145 248RX B2 digital #5150, W12 binary B, FE-— M. digital £
R, 7R E] 0x3B9A_CIFF, XJNiff] Second A7 #s(HIGINT, Fonbf MO & B T 1s; 41 F /Ebinary
Fi, MK F] 0x7FFF_FFFF , Second ZFfZa${E N1,

M BE4T PTP1588 FIDHIi%, ELITEA clk ptp ref BF4PH, N Fas BRI INE) Rings, @idH
2 addend A AF#R{E, MIMEZMH Sub-second HI 2N, B LA E N AEE T ptp BF 8, &M T RGH
(A4 s R A o TR [R5V B v AR IR, IR A N B BE 37 %4 addend 27 4735 -



1.5 GMAC PTP1588 timestamp F 8] k3K EX

M PTP1588 SiE I Wil S KL ) B4R SCISCACIRAE AR S ANAAT SRATHIR SCHE 0 b RS R B W R R A I T 225G B
By FEREMESCIL B, GMAC 7EM 2000k LAY RIS, AR 52 A A7 BLORAF B2 A& AR
RIS AR, 1808 (1 9 A2 A2 HLBOE B0 L (0 AR SR IR 7, LD R T ex iR 45 -

31 0

TDESO Timestamp Low
TDES1 Timestamp High
TDES2 Reserved

O
TDES3 w Status[30:0]

N

NS

static inline void dwmac4 get timestamp(void *desc, u32 ats, u64 *ts)

{
struct dma desc *p = (struct dma desc *)desc;

u64 ns;

ns = le32 to_cpu(p->desO);
/* convert high/sec time stamp value to nanosecond */

ns += le32 to cpu(p->desl) * 1000000000ULL;

*ts = ns;

TR SCHE ORI AR BT fige, AR 22 ORAF T ORI TR, XN 75 2E/E MAC_Timestamp_Control 27 17 #%
i LR .

2. PTP1588 &

iR ethtool 45 AT 42 75 SCRFEAFIN (B, 0 THELRI (M BCSCRE, S8 RN A4

¢ SOF_TIMESTAMPING RAW_HARDWARE
 SOF_TIMESTAMPING TX HARDWARE
« SOF_TIMESTAMPING RX_HARDWARE

root@linaro-alip:/# ethtool -T ethO
Time stamping parameters for ethO:
Capabilities:
hardware-transmit (SOF TIMESTAMPING TX HARDWARE)
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software-transmit (SOF TIMESTAMPING TX SOFTWARE)
hardware-receive (SOF TIMESTAMPING RX HARDWARE)
software-receive (SOF_TIMESTAMPING_ RX SOFTWARE)
software-system-clock (SOF_TIMESTAMPING SOFTWARE)
hardware-raw-clock (SOF TIMESTAMPING RAW HARDWARE)
PTP Hardware Clock: 0
Hardware Transmit Timestamp Modes:

off

on
Hardware Receive Filter Modes:

none

all

ptpvl-14-event

ptpvl-1l4-sync

ptpvl-1l4-delay-req

ptpv2-14-event

ptpv2-14-sync

ptpv2-l4-delay-req

ptpv2-event

ptpv2-sync

i IS Linuxptp $&4L 1) ptp4l, phy2sys, ptpdl F2 738 o 4 () K PTP A i) b L5 = i 4

[, BOE I B AE I AR R GE B 5 I ph R 225 phe2sys SEHL AR ST 55 - B 1R I Bk 2 ] F ) 25
CECPRAEAF I B2 5 FAML MR A ptpd25F .

2.1 ptp4l 3=,

Slave:
ptp4l -1 eth0 -m -H -s
Master:

ptp4l -i eth0 -m -H

ptp41[420.071
ptp41[420.077
ptp41[424.077
ptp4l[424.078

selected /dev/ptp0 as PTP clock

port 1 (eth0O): new foreign master 54elad.fffe.dfadb54-1
selected best master clock 54elad.fffe.dfad54

port 1 (ethO): LISTENING to UNCALIBRATED on RS SLAVE

]

]

]

]
ptp41[425.084]: master offset -1466 s2 freqg -20216 path delay 13117
ptp4l1[425.084] port 1 (ethO): UNCALIBRATED to SLAVE on MASTER CLOCK SELECTED
ptp4l1[426.084]: master offset -6 s2 freq -19196 path delay 13117
ptp41[427.085]: master offset 491 s2 freq -18701 path delay 13020
ptp41[428.084]: master offset 330 s2 freg -18714 path delay 13026
ptp41[429.084]: master offset 365 s2 freqg -18580 path delay 13041
ptp41[430.084]: master offset 116 s2 freq -18720 path delay 13050
ptp41[431.084]: master offset 30 s2 freqg -18771 path delay 13041
ptp4l1[432.084]: master offset 24 s2 freqg -18768 path delay 13032
ptp41[433.084]: master offset 29 s2 freq -18756 path delay 13032
ptp41[434.084]: master offset 39 s2 freq -18737 path delay 13032
ptp41[435.084]: master offset -71 s2 freqg -18836 path delay 13032
ptp4l1[437.085]: master offset 201 s2 freg -18585 path delay 13015
ptp41[438.085]: master offset -70 s2 freq -18796 path delay 13021
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ptp41[439.085]: master offset -30 s2 freq -18777 path delay 13041
ptp41[440.085]: master offset 29 s2 freqg -18727 path delay 13032
ptp41[441.085]: master offset -41 s2 freq -18788 path delay 13037
ptp4l1l[442.085]: master offset -61 s2 freqg -18820 path delay 13037
ptp41[443.085]: master offset 54 s2 freq -18723 path delay 13007
ptp41[444.085]: master offset -31 s2 freg -18792 path delay 13007
ptp4l1[445.085]: master offset -6 s2 freq -18777 path delay 13007
ptp4l[446.085]: master offset 61 s2 freq -18711 path delay 13045
ptp41[447.085]: master offset -89 s2 freg -18843 path delay 13045
ptp41[448.085]: master offset 41 s2 freqg -18740 path delay 13030
ptp41[449.085]: master offset -4 s2 freq -18772 path delay 13030
ptp41[450.085]: master offset -47 s2 freq -18817 path delay 13023
ptp41[451.085]: master offset 5 s2 freqg -18779 path delay 13026
ptp4l1[452.085]: master offset 55 s2 freg -18727 path delay 13026
ptp4l1[453.085]: master offset 93 s2 freq -18673 path delay 13023
ptp41[454.085]: master offset -57 s2 freq -18795 path delay 13023
ptp4l1[455.086]: master offset -32 s2 freqg -18787 path delay 13023
ptp4l[456.085]: master offset 33 s2 freq -18732 path delay 13023
ptp4l[457.086]: master offset -26 s2 freq -18781 path delay 13037
ptp41[458.086]: master offset -55 s2 freqg -18817 path delay 13026
ptp4l[459.086]: master offset -5 s2 freq -18784 path delay 13026
ptp4l1[460.086]: master offset -33 s2 freqg -18813 path delay 13024

master offset# 7~ - MIm T ] 22, A7 fEns. s0, sl, s2: FKARN158BHIANFPIRG, sORRKDE, sIFERNIE
T, s2RKRBE. freq R0 ISR (L1492 (ppb) NHEAL) , path delay R8N ERT
PPRIEEE W BT IR (PAANF NERAL) |, 1Z3EIR nl il E2EP2P /7 Al &, BRIANE2E.

2.2 [F2 ARG B

KRR _E B[R R R 4
o

sudo phc2sys -m -s CLOCK REALTIME -c end0 -w &
sudo ptp4l -i end0 -m -H

VN

phc2sys -m -s eth0 -c CLOCK REALTIME -w --step threshold=1l &
ptp4l -i eth0 -m -H -s

o [APHTPIHUR T LI [E] -

root@linaro-alip:/# date
202445 07H osH EM— 19:48:25 CsT

root@buildroot:/# date
Thu Jan 1 00:14:02 UTC 1970

o [AGEWHUR T EiE ChE AL T X CST I E F 2N X UTCH 8] IE A 28N X))«
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root@linaro-alip:/# date
20244 07H 08H EHI— 19:51:52 CST

root@buildroot:/# date
Mon Jul 8 11:51:52 UTC 2024

2.3 gPTP iR,

gPTP /& general precise time protocol [RIfAi#R, +& PTP WU AIIRAE, ‘& X1 802.1AS, gPTP [ H [/
TRETA JE 0 B 5 A ) 5E 2[R 28 . gPTPIM R 2 T L2Z WAL 4%, I amiE 17— MRk, Hig
TE JR 3 LA 4R

e Slave:
ptp4l -i eth0 -m -H -f ./gPTP.cfg --step threshold=1l -s
e Master:

ptp4l -i end0 -m -H -f ./gPTP.cfg --step threshold=1

ptp4l1[196.636]: selected /dev/ptp0 as PTP clock -f gPTP.cfg --step threshold=1l -
s

ptp41[196.670]: port 1 (ethO): INITIALIZING to LISTENING on INIT COMPLETE
ptp41[(196.671]: port 0 (/var/run/ptp4l): INITIALIZING to LISTENING on

INIT COMPLETE

ptpd4l1[196.671]: port 0 (/var/run/ptpd4lro): INITIALIZING to LISTENING on

INIT COMPLETE

ptp41[200.262
ptp41[200.547
ptp4l[202.262
ptp41[202.262

port 1 (eth0): new foreign master 9ae370.fffe.lcbd4el0-1
selected local clock 568583.fffe.b70879 as best master
selected best master clock 9ae370.fffe.lcb4el

port 1 (ethO): LISTENING to UNCALIBRATED on RS SLAVE
ptp4l[202.942 port 1 (ethO): UNCALIBRATED to SLAVE on MASTER CLOCK SELECTED
ptp41[203.568 rms 853264659523145600 max 1706529319046291712 freq -4554 +/-
1736 delay 15780 +/- 0

ptp41[204.570]: rms 305 max 360 freq -5595 +/- 53 delay 15780 +/-
ptp41[(205.571]: rms 205 max 290 freq -5713 +/- 37 delay 15770 +/-
ptp4l1[206.573]: rms 53 max 129 freq -5592 +/- 58 delay 15769 +/-
ptp4l[207.574]: rms 46 max 85 freq -5572 +/- 63 delay 15765 +/-
ptp41[208.576]: rms 62 max 115 freq -5510 +/- 73 delay 15765 +/-
ptp41(209.577]: rms 52 max 95 freq -5502 +/- 66 delay 15765 +/-
ptp41[210.579]: rms 49 max 75 freq -5545 +/- 66 delay 15765 +/-
ptp4l1[211.580]: rms 56 max 115 freq -5506 +/- 75 delay 15765 +/-
ptp4l([212.582]: rms 42 max 65 freq -5552 +/- 53 delay 15765 +/-
ptp4l1[213.584]: rms 53 max 114 freq -5553 +/- 72 delay 15774 +/-
ptp4l[214.585]: rms 51 max 106 freq -5513 +/- 66 delay 15774 +/-
ptp4l[215.587]: rms 59 max 74 freq -5552 +/- 81 delay 15774 +/-
ptp4l[216.588]: rms 57 max 96 freq -5503 +/- 71 delay 15764 +/-
ptp4l[217.590]: rms 50 max 99 freq -5566 +/- 62 delay 15779 +/-
ptp4l1(218.591]: rms 68 max 101 freq -5538 +/- 93 delay 15779 +/-
ptp41[219.593]: rms 66 max 106 freq -5538 +/- 91 delay 15774 +/-
ptp41[220.595]: rms 56 max 106 freq -5551 +/- 78 delay 15774 +/-
ptp4l[221.596]: rms 55 max 84 freq -5575 +/- 72 delay 15784 +/-

O O O O O O O O O O O O o o o o o o
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ptp4l([222.598]: rms 36 max 71 freq -5539 +/- 47 delay 15789 +/-
ptp4l[223.599]: rms 53 max 76 freq -5561 +/- 74 delay 15784 +/-
ptp4l1l[224.601 rms 65 max 116 freq -5533 +/- 87 delay 15784 +/-
ptp4l[225.602 rms 64 max 136 freq -5577 +/- 86 delay 15784 +/-
ptp4l[226.604 rms 66 max 136 freq -5538 +/- 88 delay 15784 +/-
ptp4l[227.606 rms 46 max 61 freq -5553 +/- 63 delay 15779 +/-
ptp41[228.607 rms 58 max 139 freq -5547 +/- 80 delay 15779 +/-
ptp41[(229.609]: rms 42 max 61 freq -5553 +/- 58 delay 15779 +/-

O O O O O O o o

X B R TR 7R 1 offset, BT .

3. PPS

3.1 Fixed PPS

PPS: Pulse-Per-Second;

BREDL T, GMAC AT [ e B ki A=, F57m 1 #PIalkg . vl LLidE S i B MAC_PPS_Control 7

17259 i) PPSCTRLO 7 BCRHE L PPS fay AR . B AEIX MR, WA B 4T iomux #AENHR 2]

PPS fikih4ii {55 . PPSCTRL HIERIAE A 0000, PPS iyt NAEEFD 1 ANk, Bkoh 58 R — A

clk ptp_ref A1,
KEYSIGHT

TECHNOLO

DS0-X 6004A, My54390069, 07.31.2020012834: Fri Mov 08 18:47:44 2024

A S o P P B

ERET

M EERTELEZIE, WG R&EELd PTP158S A )E, 2eid—Buf Al th i) PPS 5 S7ERids &
FNEL ) AR ER ] 5 ptpal MK master offset i [7] 72 45 HL 2 FEAAARTI o

3.2 binary mode VS digital mode
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A= OB B, ZXPMEEAT RGEN ARG 2R, T PPS fith, KPR RS &2
P 2 5. 0T PPSCTRL fIFARAE, PPS #i tke e LA R AR IR A2 it b«

e 0001: binary BIF5fz0A 2 Hz, digital 10N 1 Hz.
e 0010: binary FHFEACH 4 Hz, digital FHFEEACH 2 Hz.
e 0011: binary BI#4HC R 8 Hz, digital BIE4HK 4 Hz.
e 0100: binary AN 16 Hz, digital B0 8 Hz.

o 1111: binary ¥R A 32.768 KHz, digital BI#: 1N 16.384 KHz.
1L binary BIFAR AT, PPS #ith (ptp_pps_o) TEIX LSRN 2= LA 50%.
1E digital BIFARIUT, PPS fir tH A& — A PI3. SLPRm B A m ), RS FE . filn:

e 4 PPSCTRL = 0001 i, PPS (1 Hz) WA N 537 =80, m AN 463 =5

e 4 PPSCTRL =0010 i, PPS (2 Hz) &LARFH|: —/Ndiastth 50% HEW N 537 =R R 8h, 25
AN B 463 =R (268 ZAME, 195 =RV ED

e X PPSCTRL =0011 BF, PPS (4 Hz) Z£LLF/FH: = A ETHA 50% BJE BN 268 =FPHIaT 44, 2
DU RN 195 =280 (134 ZFRMK, 61 /5D

JIrL, digital #30F, PPS fayth (AR 510, WERFEI AR, 7 25 E K binary 1
Fav

FEVEEMNZ, B PPSCTRL >=1 i, PPS{E5XHEMEETILE, il NS 55

B 1.00v/ g B 100v/ ¢ 60008 20004 @k t P 1.45V

1 [
A ) 3.30V R ) EES REE( )RR $R=E(1 ): 32.7kHz
© = I MEIEE Pl y HE BERUEE I GitER I
1 R I ~ ~ ~
3.3 Flex PPS

FHXT T fixed PPS 7E D4 Hiikef, flex PPS BEIMR g, HikDiEIFaam ], Hasth, S,
o JFJA pps:
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echo "0 0 0 1 1" > /sys/class/ptp/ptp0/period
o HAILLEE pps FFUGIITE], EL4ns2 100s:
echo "0 100 0 1 1" > /sys/class/ptp/ptp0/period

o MEWRMEFELZE, AR pps
J& £ B ptp4l:

ptp4l -i eth0 -m -H &
ptp4l -i eth0 -m -H -s &

295€ [7— I ZITF 5 pps,  ELU1200s, P& LA A%
echo "0 200 0 1 1™ > /sys/class/ptp/ptp0/period

WP 6 A pps 15 5 #% H BIF — AN RBEEE, 72 GMAC RGN (055 T 200s AOMS 5, 2[RI 4
PPS {55, WS AL AR ns 200, 5 ptpdl MKEHEARTT -

3.4 XH PPS It F

H Bl S PTP1588 [t A, BT RK3568 fl RV1126 M &#552 # PPS Tjhe.

4. RT-Thread T HJ PTP1588 TjiE

K7 Linux, 7 RT-Thread F7] LA PTP1588 ThRE, i RK2118 &% B H )& RT-Thread.

5. & WA f

5.1 tx timeout

Fif— L8 B ptpdl W3R H B4 iR timed out while polling for tx timestamp B, B LUEEL ptp4l.conf [
tx_timestamp_timeout = 400, #AJ5IHI -f f& EBSUL ) ptp4l.conf FLE SCAF, HmT DUl ELHENdr 4K
B

--tx timestamp timeout=400

5.2 4.19 WA X FF master 13

AT
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diff --git a/drivers/net/ethernet/stmicro/stmmac/stmmac main.c

b/drivers/net/ethernet/stmicro/stmmac/stmmac main.c
index 0511062a9%e0d..1e6078al17511 100644

--- a/drivers/net/ethernet/stmicro/stmmac/stmmac _main.c

+++ b/drivers/net/ethernet/stmicro/stmmac/stmmac main.c

@@ -644,7 +644,8 QR static int stmmac hwtstamp set (struct net device *dev,

struct ifreqg *ifr)

config.rx filter = HWTSTAMP FILTER PTP V2 EVENT;
ptp v2 = PTP_TCR TSVER2ENA;
snap type sel = PTP_TCR SNAPTYPSEL 1;
ts event en = PTP_TCR TSEVNTENA;
if (priv->synopsys id < DWMAC CORE 4 10)
ts _event en = PTP_TCR TSEVNTENA;
PTP TCR TSIPV4ENA;
PTP_TCR TSIPV6ENA;
ptp over ethernet = PTP TCR TSIPENA;

ptp_over ipv4 udp

ptp_over ipv6 udp
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