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Glossary

Dynamic Host Configuration _ i . -
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Protocol
FMC FPGA Mezzanine Card FPGA Iz EZF, —Fh ANSI TIFrEE
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Small form-factor pluggable . e
SFP ) — e AREIRAY BT R 25
transceiver
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UART , . BB BITERES
Receiver/Transmitter)
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WRS | White Rabbit Switch 2 WR RIS RIAHER
WRN | White Rabbit Node 3785 WR B NAI T k=
hRA :

V20210413: Initial version
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V20220825: iEhnisslamd

EIMRERIRIRE.
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B Introduction

CUTE-WR-A7 (Compact Universal Timing Endpoint based on WR using
Artix7) R—KSEH White Rabbit MmO mINsERYEA FMC frfEFK. CUTE-
WR-A7 AJLARMHEISEREFT 1 070, RLZHEENT 30 VAT HHMES.

CUTE-WR-A7 (Compact Universal Timing Endpoint based on WR using
Artix7) is a mezzanine card in FMC form, with full support of WR technology.
CUTE-WR-A7 can provide timing signals with accuracy better than 1ns and
precision better than 30ps.

CUTE-WR-A7 S3EERIELR, Artix7 &%l FPGA, DAC, VCOFIPLLGH. 28
3<FF 1Gbps AR =AY SFP 2O,
CUTE-WR-A7 3z5% WR i, F&&E PTPv2 thi), BI{F/8 1588 EB@AtF TR
(Ordinary Clock) ; @idXumAREL, BJ1E 1588 iA5RRTE#T5 = (Boundary Clock),
CUTE-WR-A7 i2HBAROSLIEN. SUEEEIANRAEESIIRE.

CUTE-WR-A7 contains the power converter, Artix-7 FPGA, DAC, VCO, PLL
circuit and 2 SFP interfaces supporting 1Gbps fiber transceiver.

CUTE-WR-A7 supports WR protocol and is compatible with PTPv2 to act
as IEEE 1588 ordinary clock node. Besides, with the additional secondary port,
it can also act as boundary clock for IEEE 1588. Following the WR technology
specification, the Bi-Directional SFP modules are used with a single strand of
single-mode fiber to connect with other WR devices. On the same fiber media,
the clock/timing transmission can be accomplished together with data
transmission. CUTE-WR-A7 provide a firmware framework for debugging,
diagnostic, data transmission and configurations.
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Aritx

WRN-FPGA-Clock
FPGA PPS+TOD

CUTE-WR-A7 &i3tEE]
structure of CUTE-WR-A7

BT @

CUTE-WR-A7 43
Picture of CUTE-WR-A7
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Operation Modes

CUTE-WR-A7 EZHARER TIFEL:
CUTE-WR-A7 has different operation modes:

CUTE-WR-A7-SM

INEI=UEE
Slave Mode

CUTE-WR-A7 R4 SFP AN R, A% WR AL
BEEM WR Eiggg, XFRIUT SFP0 BBk
%%, RBTE SFPO FTiEEAIRHE SFP1 AT LAHNTAF
K7 SFPO EEEMfEtEEEZERE SFP1, £/
NnOERETRE, TREOELPRESFEEENE
SFANBEEE,

In Slave mode, both SFP ports on CUTE-WR-A7
act as WR slave. SFPO has higher priority over
SFP1. Switching between SFP may cause
synchronization break or glitch.

FPAED
Master Mode

CUTE-WR-A7-MM

CUTE-WR-A7 B9 SFPISAET R, Ao BliERE
fth WR M.

In Master mode, both SFP ports on CUTE-WR-A7
act as WR master and can connect to WRS or
other WR slave node.

CUTE-WR-A7-GM

JRTI RET
Grand-Master
Mode

ZEXRETAEANEM L, TJLUEZIEH
10MHz #1 PPS &%R (FZ8ca EVB kel GMEB 1k
{EA)

With extra interfacing circuit (CUTE-WR-
EVB/CUTE-WR-GMEB), CUTE-WR-A7 can work in
Grand-master mode to
10MHz/PPS reference.

follow external

CUTE-WR-A7-CM

REXTRET
Cascade Mode

CUTE-WR-A7 B9 53 B TAFEERF IR
o, ZACUTE-WR-A7 BILAEEERE, FAEiah
In CM mode, two ports act as one down-link
(SFP1) and one up-link (SFPO) to support
cascade topology.

CUTE-WR-A7-PM

HEHEL TR, CUTE-WR-A7 B NSO TIEEM
&=, AT BIFIREA WR EigBiERE, X
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FEAET
Parallel Mode

yet)

AJLERITRED, T ERARESIER, TTRA
AESIREIB— 5k, RISEREERIVREE

(not available | 4z,

In PM mode, both ports act as salve that can
connect to different WR masters to form
redundant WR connections to guarantee the
reliability.
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= Interfaces

.
2 @
a2
=
=
i'=
L

BIEHRIE (CUTE-WR-A7 IEEAT)
Front panel of CUTE-WR-A7 (topside down)

CUTE-WR-A7 e HZEONEFfR:
The CUTE-WR-A7 contains the following connectors:

> (HEEO

CUTE-WR-A7 ;&G RMAVMHAERREED, YET FMC ZEiEERIRAYETRS | B
B, tEEEE 3.3V, HEERADT 3A,
» Power port

CUTE-WR-A7 is powered via the FMC connector; the power rail is 3.3V
and not less than 3A.
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> SFP QO
BUEINIRAtA/S SFP #2000, 98UJ3 SFPO 1 SFP1. EUAER T, CUTE-WR-A7
A& cascaded #&=;, BP SFPO fiz& /9 Slave IhEg, SFP1 BZE /9 Master I

BE.
CUTE-WR-A7 AB§{E( SFP HRIR, FERIRWSL,
» SFP cages:

there are two SPF cages on front panel, SFPO and SPF1. By default, the
CUTE-WR-A7 is configured in “cascaded” mode thus SFPO is configured
as WR slave port while SFP1 is configured as WR master.

The SFP modules are not included in CUTE-WR-A7 and need to be
purchased separately.

> SMA (F55ith
BIEINRAIPES SMA &8s, BIHAIECERY AUX ES, BUABIR ~A:
AUXO:  10M [EEAT£¢
AUXT: PPS BoR/HEE
» SMA connectors

There are two SMA connectors on front panel for output configurable AUX
signals, default they are configured as:

AUX 0: 10M clock

AUXT: Pulse Per Second

> LED
2 MNEIEIRNEIETT, FERA SFP iR ORSIRESHIMBIB( S EsE =
LRE. Link&Sync  X7fizizm ] WR #EESEE 7 A a2t
TE: Activity X il ] B I3 HE
HTFENELT, dZ&E=2EIEE. tTRESELTKEE, EHIEER
MR, MNRFIBABNEHERIRIEEBEERBEMK WR B2,
> LED

two bi-color front panel LEDs works as synchronization status and

network activity indication for the two SFP ports respectively.
Green: Link&Sync  WR link is setup and synchronized

Red: Activity packages are exchanged on the port
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After power-up, it should turn from red to green and followed with
orange blinks; with only red blink means the WR protocol is not

established.
2
6 EXT TX
5 EXT RX
4 RESET
3 +3V3
o LOCK
- GND
1
> )2 iEiEss

1ZiEEES R HE 1x6 $TTVERZRS, BB 2.54mm, WER PCB %, 2 2
CUTE-WR-A7 BENHEE RS, HAZ FMCiRER—aBSD
< EXT Rx/EXT Tx : BBOES, %5579 LvCMOS BB, JEiR E4JRsEIitE
RrAYER CSRaNEEHR (RS232 B USB EM)
< RESET : SMERELAGAN, REFEEL
¢ LOCK : WRPC HiIEINSIENMES, BEYFEN
> J2 connector

This self-defined 6pin connector (single row male, 2.54mm pitch) located
on the edge of CUTE-WR-A7 is not part of VITA-57 FMC standard.

< EXT Rx / EXT Tx : UART for console port, they are LvCMOS level thus
extra convert circuit is necessary on carrier board.

< RESET : external reset input, low-level valid
< LOCK : WRPC lock status output, high-level valid

R53 iE
I‘I"gEi, — 112 ||- GND

O 220 211

LED 2 il -
T RS—1 1 310
m—— 1220 4 @
REV 1 256 220 5 3
LED 0 AL c 7

77N
> )3 %S

ZiEREESR M 4 /N LED 18Rzt E SEM— MBI E PHEm AR ES. B
BIZEESRNERTIEENEERIERT, BAPAMERIZEERS.
> J3 connector

J3 connector provides the control signals for the two bi-color LEDs
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together with a pair of buffer in/out signal. This connector is not open to

user.

>  FMCiEiEss
CUTE-WR-A7 {$F{KZE (low pin count, LPC) FMC 21, 2t 3 3¢ LVDS Bt
g, 31 X3 LVDS @A 10, 3 XJ LVDS (FSHIA. 13Xt GTP EREIREUE®Z
. JTAG fRigiEO.

CUTE-WR-A7 {§F3 FMC Ei&{HEEIS 9 SAMTEC f9 ASP-134606-01, male,
LPC, 8.5mm 5E. SEEENZEARE/S SAMTEC fJ ASP-134603-01,
Female, LPC,

FMC EESREEEIEE ANSI/VITA57.1-2019 FREEN. (FRFESNAS
Byhigt).,

» FMC connector

CUTE-WR-A7 is an FMC form mezzanine with a LPC (low pin count) FMC
connector, contains 3 pairs of LVDS clock output, 31 pairs of LVDS general
purpose 10, 3 pairs of LVDS signal input, 1 pair of GPT dedicated high-
speed transceiver signal, JTAG programming socket.

CUTE-WR-A7 applies the FMC components from SAMTEC, type ASP-
134606-01, male, LPC with 8.5mm stacking height. The mating
components on the carrier board is SAMTEC, Type ASP-134603-01,
Female, LPC

The signals on the FMC connector follows the ANSI/VITA57.1-2019
standard. (Incompatibilities notified otherwise)

EEES signals defined by VITA57.1
| FMC Pins | NET |  Default Note |

CUTE-WR-A7 User Manual
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SEHE | EHESSEHRE. CUTE-WR-A7 jEEE] 3.3V
H1 VREF_ A M2C Reference Reference voltage for differential signals, connected to 3.3V
Voltage on CUTE-WR-A7 mezzanine.
SR EfI, CUTE-WR-A7 EiZzi=SE RS, SRRER,
RISNEIZESHEET, BHRENE, SHRIENEIZESHE
BRRFEES | B
H2 PRSNT M2C Mezzanine | This signal is Pull-up on carrier board, and connected to
Present GND on CUTE-WR-A7. The carrier board will detect high
level if the CUTE-WR-A7 is not mounted, and low level is
the CUTE-WR-A7 is mounted.
SIREEER | SIREEESN, BzESENEREE
D1 PG_C2M Carrier power | Carrier board pulls this signal to high level after the power
good supply is steady.
D32 P3V3_AUX
D35 6;1 I MSSEEEREE] FMC #k# EEPROM, SRR B “12C
oo 0 RS "~
These signals connected to the EEPROM on CUTE-WR-A7
C30 FMC_I12C SCL .
== FMC mezzanine, please refer to VITA57.1 standards.
C31 FMC_12C_SDA
D29 FMC_FPGA TCK
D30 FMC_FPGA TDI e
D31 FMC_FPGA TDO JTAG ﬁ&%?
= = JTAG signals
D33 FMC_FPGA TMS
D34 FMC_JTAG_RESET
C35,C37 P12V <F Not used
D36,D38, P3V3 EMC AR A FRIBHAT 3A R 3.3V EEIR
D40,C39 - Carrier board should provide 3.3V with 3A.
AILARRIRIRMGL, (EAERo R 10 AOEBEE, LSCIARA
FRERE
H40,G39 FMC_VADJ Provided by the carrier board to adjust the reference
voltage of the FPGA bank that some FMC signals belongs,
to support different 10 voltage standards
C1,C4,C5,C8,C9,C12,C13,C16,C17,C20,C21,C24,C25,C28,C29,C32,C33,C36,C38,C40
D2,D3,06,D7,010,D13,D16,D19,D22,D25,028,D37,D39
H2,H3,H6,H9,H12,H15H18,H21,H24,H27,H30,H33,H36,H39; DGND
G1,G4,G5,G8,G11,G14,G17,G20,G23,G26,G29,G32,G35,G38,G40

MRAEX(ES
*M2C $8R92 FMC £ (Mezzanine) Zl#kE (Carrier), C2M B,
*M2C means from mezzanine (CUTE-WR-A7) to carrier, C2M means opposite

direction

Application defined signals

EHE/Normal
(EMF EVB, TB-300, GMEB 1R)
appliable for EVB/TB-300/GMEB

FMCPIN| VITA NET |FPGA B

FPGA Pin

Function

Dir ‘

CUTE-WR-A7 User Manual
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ANK

C2(C3) | DPO_C2M P(N) E4(E3) C2M (& FMC [tz B —Xd SerDes &k
A SerDes connection between CUTE-WR-
C6(C7) | DPO_M2C P(N) H2(H1) C2M |57 .4 carrier board.
G2(G3) | CLK1 M2C P(N) | B15 E13/D14 Notel
ote
H4(H5) | CLKO M2C P(N) | B15 D13/C13
PLL B AYERIEh WR BS$h, 125MHz
D4(D5) |GBTCLKO_M2C_P(N) The 125MHz clock generated directly from|
the PLL synthesizer.
G6(G7) LAOO_CC P(N) L1:D8(C8) M2C *Note2  AUXO
D8(D9) LAO1_CC P(N) L3:B9(A9) M2C “Note2 AUXT
H7(H8) LAO2_P(N) B15 L20:H16(G16)
G9(G10) LAO3_P(N) B15 L17:E17(D18)
H10(H11) LAO4 P(N) B15 L19:G17(F18)
D11(D12) LAO5_P(N) B15 L5:B10(A10)
C10(C11) LA06_P(N) B15 L2:D9(C9)
H13(H14) LAO7_P(N) B15 L10:B14(A15)
G12(G13) LA08_P(N) B15 L18:C17(D18)
D14(D15) LA09_P(N) B15 L9:C14(B15)
C14(C15) LA10_P(N) B15 L4:C11(B11)
H16(H17) LAT1_P(N) B15 L7:B12(A12)
G15(G16) LA12_P(N) B15 L14:B16(A17)
D17(D18) LA13_P(N) B34 L17:T4(T3) - B
- M2C TOD_TERM EN
C18(C19) LA14_P(N) B34 L11:N3(N2)
H19(H20) LA15_P(N) B34 L21:R5(T5)
G18(G19) LA16_P(N) B15 L6:D11(C12)
c2Mm TOD IN
D20(D21) | LA17_CC_P(N) B34 L12:P4(P3) -
- c2Mm PPS_IN
FPGA WR_CLOCK
C22(C23) | LA18 CC_P(N) B15 L14:E16(D16) M2C - -
- 62.5MHz WR synchronized clock from FPGA
H22(H23) LA19 P(N) B34 L22:R7(T7)
G21(G22) LA20 P(N) B34 L20:U6(U5)
H25(H26) LA21_P(N) B34 L19:P6(P5)
G24(G25) LA22 P(N) B34 L7:M2(M1)
M2C TOD OUT
D23(D24) LA23_P(N) B34 L24:V8(V7) -
H28(H29) LA24 P(N) B34 L6:L5(M5)
G27(G28) LA25 P(N) B34 L1:K6(K5)
D26(D27) LA26 P(N) B34 L4:K3(K2) - B
- M2C PPS TERM EN
C26(C27) LA27_P(N) B34 L3:K2(K1) = =
H31(H32) LA28 P(N) B34 L22:U7(V6) - N
- M2C GM PLL_RESET
G30(G31) LA29 P(N) B34 L2:J5(J4)
M2C GM_PLL CS
H34(H35) LA30_P(N) B34 L14:R3(T2) -
= M2C GM PLL SCLK
c2Mm GM _PLL SDI
G33(G34) LA31_P(N) B34 L18:U4(V4) -
- M2C GM _PLL SDO
M2C GM_PLL REFSEL
H37(H38) LA32_P(N) B34 L5:L4(L3) - -
- M2C GM PLL LOCK
G36(G37) LA33_P(N) B34 L13:R2(R1) M2C GM _PLL_SYNC

CUTE-WR-A7 User Manual
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| | | | mac | GM_PLL _STAT |

iE1: FMC 3|# HA(H5)E M A CLKO_M2C, MFIREIEAMR. FMC 31 G2(3), &
VITA 57.1-2008 X 9 CLKO_C2M, MEAREIFHR; mifE VITA57.1-2019
hEN I CLKT_M2C, MNFHREIEIR, Jolpifse, £ CUTE-WR-A7 RIER
EfhRAF, XFAERHESERBEEXJ37MERRIFHIEAN

Note 1: FMC pair H4(H5) is defined as CLK- M2C. FMC pair G2(G3) was defined
as CLKO _C2M (carrier to mezzanine) in VITA 57.1-2008, and has changed
to CLK1 M2C (mezzanine to carrier) in VITA 57.1-2019. To avoid
confliction, both pairs are defined as clock input to Cute-WR-A7.

¥ 2: FMC iZE#Z28 LAOO CC #0 LAO1_CC SIHMEMt AUX ZSHIRES (8% AUX B
BEEW), FERIFRERR! XRAGESEMN12BETERTE, FAAREE
& FPGA Lk,

Note2: The LAOO CC and LAO1_CC pairs are reserved for AUX signals

i 3 EDESYRIERTRIRE, EXIN P N SSERPRE ETToRlRA,

Note3: signals are listed in differential pairs. When used as two single-ended
signals, the descriptions are separated in two lines, P on top and N on
bottom respectively.

7 4: FMC E#E:E LA02 - LA33 (558, o5lERl FPGA A9 bank15(B15)%0
bank34(B34) . Bank34 1 Bank15 99 HR 288!, BTSN YRR A4
LvCMOS172, LvCMOST15, LvCMOST18, LvCMOS25, LvCMOS33, LVDS 25
EXRIBER Xilinx Artix7 $R34 ds181,ug471 KREARE 10 BETXLES|
BB SR ETT R
Note4: the LA02-LA33 pairs are connected to the Bank15 and Bank34 of the
FPGA. Both banks are HR type and support the following 10 standards:
LvCMOS12, LvCMOS175, LvCMOS18, LvCMOS25, LvCMOS33, LVDS 25
For more DC feathers please reference to Xilinx Artix7 documents
ds181,ug471
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LVDS DC Specifications (LVDS_25)
Table 11: LVDS_25 DC Specifications(1)

Symbol DC Parameter ‘ Conditions Min Typ Max | Units
Veco Supply Voltage 2375 | 2500 | 2.625 v
Vou Output High Voltage for Q and Q@ Ry =100 Q across Q and Q signals - - 1.675 v
VoL Output Low Voltage for Q and @ R =100 Q across Q and Q signals 0.700 - - \
Vobirr Differential Output Voltage: Ry = 100 © across Q and Q signals 247 350 600 mV

(Q-Q),Q=High
(Q-Q), @ =High
Vocm Output Common-Mode Voltage Ry =100 Q across Q and Q signals 1.000 | 1.250 | 1.425 Vv
Vioiep Differential Input Voltage: 100 350 600 mV
(@-0Q), Q =High
(@-0Q), @ =High
Viem Input Common-Mode Voltage 0.300 | 1.200 | 1.500 Vv
Notes:

1. Differential inputs for LVDS_25 can be placed in banks with Vg levels that are different from the required level for outputs. Consult the
7 Series FPGAs SelectlO Resources User Guide (UG471) for more information.

Table 8: SelectlO DC Input and Output Levels()(2)

Bank15 A9 10 EBIEEEA 2.5V,

1 L31 EBRAYHITECE :
V1.1 RUREHBOANRSRE L31, {5 CUTE-WR-A7 IRERF-4ERY 2.5V,
V1.2 RYBEAENANESEE L30, (£ FMC iEERsR A0 Vad) BBIE
The reference voltage for Bank15 is fixed to 2.5V; while the reference voltage
for Bank34 can be selected by changing the L30 and L31 on CUTE-WR-A7:
V1.1 is soldered with L31, using the internal 2.5V.
V1.2 is soldered with L30, using the Vadj from FMC connector.

o d Vie Vin VoL Vou lou lon
V, Min V, Max V, Min V, Max V, Max V, Min mA, Max| mA, Min
LVCMOS12 -0.300 | 35% Veeo 65% Voco | Veco + 0.300 0.400 Veco—0.400 | Note 3 | Note 3
LVCMOS15 -0.300 | 35% Veeo 65% Voo |Voco +0.800|  25% Vego 75% Vgoo | Note 4 | Note 4
LVCMOS18 -0.300 | 35% Veco 65% Veco | Veco + 0.300 0.450 Veeo - 0.450 | Note 5 | Note 5
LVCMOS25 -0.300 0.7 1.700 Veeo + 0.300 0.400 Voo —0.400 | Note 4 | Note 4
LVCMOS33 -0.300 0.8 2.000 3.450 0.400 Vcco—0.400 | Note 4 | MNote 4

FEE. Bank34 g 10 ERFERILLBITEH L30

CUTE-WR-A7 internal 2.5V

Vadj from FMC connecto

Bank34

-
x|

BBE EEE °maks |

CUTE-WR-A7 User Manual
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(18 EtR Power Supply Board
CUTE-WR-A7 23] White Rabbit T aIhgeaYER FMC frEF R, IBEHE
FMC JERERR A BEXIt~fitEE, FHIEETE, CUTE-WR-A7 PSB #RAJLAAT ML
CUTE-WR FRIESHBHMIMERMIEREO, &t CUTE-WR-A7 FRIHIMEEE,
As a standard FMC mezzanine, the CUTE-WR-A7 can only be powered
through the FMC connector. A CUTE-WR-A7 power supply board can be used
to power the mezzanine and fan out the signals on FMC connector to 4-row

HDR connector for monitoring.

(-]
[]

vueee
= BN

O
o
L]
{]
O
)

> ®mB

CUTE-WR-A7 #EJEIR
CUTE-WR-A7 Power Supply board

CUTE-WR-A7 PSB firig4z a0 _EE
As shown here, the CUTE-WR-A7 PSB provides:
> fHEEENO
CUTE-WR-A7 PSB #Z MEMHFMPIMBHERRO: 5.5/2.1mm EFLEIREk,
RBinFESL, XMEZLHBESHFHEK, RKAEAE—MYTLISEIRY EVB
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MRS, {HEBERE 5-12V, {HEBEESIROAE) 10W LAL,

»  Power connector
CUTE-WR-A7 provides two power connectors: 2.1mm x 5.5mm female
jack, or 5.08mm PCB header. Either of the connectors can be used to
provide power for the CUTE-WR-A7 with DC voltage between 5-12V and
current enough to 1T0W.

> IR
FIRHERDER T EMTERE, DiERFEFXRENRFSRE.

»  Button
Two edge self-lock buttons are for Power ON/OFF and mezzanine reset
respectively.

» LED
™ LED f87-KT FBFEEIRAN WR B HiERIE .
Two LEDs used to indicate the power and WR-Lock status.

>  FMC {27 EmO
ZimfEA 4 x 40 pin B9%RERRET, [BJEE 100mil, 2 BIXGRL LPC-FMC #(
BES. P1-P4 oBIXIh LPC-FMC #2f&4a H, G, D, CAfES, 1-40 %
BIRIRL LPC-FMC EHR4-EFIR 1-40 M55,

»  FMC expand connector
The 4x40 header connector with 100mil distance. The 4 rows correspond
to the H,G,D,C rows on LPC-FMC connector.

> JTAG FRigis0
CUTE-WR FEiEN EVB 1R/5, 7 FMC &38R Y JTAG JRiR (=SS wttizs

EVB 1REVHERE, HiEEEiRIEeS.
>  JTAG connector

The JTAG signals on the CUTE-WR-A7 FMC connector are traced to this
2x5 header that a Xilinx FPGA programmer can be inserted.

>  Mini USB #£[:
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FBF CUTE-WR-A7 EWREFREIR, FTTiABIENN USB saOERRs. FrAERIt
BY, HRA LVCMOS RIBBESEARIRARSRHRHERSS 2. ZBOES

ENRERE, Bid CP2102 HEIEHAIRERIEENL USB 8200, ATAMEE
SHIRERPRE.

»  Mini-USB

Due to the limited panel space, the UART port for the console is
connected to the 1x6 connector J2. Using CP2102 and magnetic isolation,
the PSB converts the UART signals on J2 to a Mini USB serial port for

management.

CUTE-WR-A7 FEHRZEY FMC i&EZ=s J1 fIfRisEHRHERRS )2 HERA

EVB/PSB [&#R, ELZEa MR CUTE-WR-A7 FEERASE TR J2 jEHEE.
The J1 and J2 are both applied when the CUTE-WR-A7 is mounted on the
EVB/PSB/xxEB, attention must be paid to the J2 when install or remove the mezzanine.

ERIETT Startup

BUABERT, CUTE-WR-A7 Bt& 9 cascaded #&={, BliwEO 0 (WR SFPO) &
&7 Slave IhRg, w1 (WR SFP1) & Master IHBE.

EXNNAYmE, DRBEAIIRAEGRIR, £ G652D B terigixin HF1PTES
THAERIELE WRIREEE, R4 30s 5 CUTE-WR-A7 B SHRIEIRZ LIRS ¢
B£. AILLEE#EKS (PPS) HithFIMrgEaRtERELSHERE.

SNER{RIN(ER CUTE-WR-A7 B, BRARERSHIE&EIURAY CUTE-WR-AT £Y
TEERIRE S master, HE CUTE-WR-A7 i&& 4 cascaded,

CUTE-WR-A7 is configured in cascaded operation mode by default, thus
SFPO is slave while SFP1 is master. According to the setup, the slave port
should connect with master port of other WR gears, the master port should
connect with slave port of other WR gears.

Pair of matched BiDi SFP modules should be used on two sides, link them
with a fiber type that matches the specification. Wait about 30 seconds after
both sides are powered, then check the LED if the WR link is established and
synchronized. Using time-interval-measurement devices like oscilloscope to
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measure the PPS signals of both sides to evaluate the synchronization
performance of the link.
In case of connecting several CUTE-WR-A7, the first one should be

configured as master mode and all others as cascaded.

SFP 6i=iR SFP modules

WRIEFRR, FAILMERAERY SFP #&RIR, e SFP #&RIRf5, FEHITIRE, LIHE
SFP IEIRAVIEIRSH., HEFFEATREN SFP &R, XRAIFARENRE LC/LC
G.652.D, OS2 9/125um,

Different SFP modules are supported ((Check here for compatible SFP
modules).). In case the SFP models are not listed, additional calibration must be
taken. The SFP modules listed below are recommended for normal applications
with a matching fiber type of: SM LC/LC G.652.D, OS2, 9/125um.

1310nm-TX/1490nm-RX 20km # 15535
GE-LC-1310
(6, FATFMiFE, WRN i)
Blue, used in slave port

1490nm-TX/1310nm-RX 20km # 39140
GE-LC-1490
(K&, BFEim, ein)

Purple, used in master port

SFP fR&R SFP copper module
BILAE SFP FRBAOMRIR, SEILFIERIZeRIIEN. (BILEHZEARESZF WR
Y, TELSEERERRAMES, SYBED TR TEGERE, JTLAERX
MSEIRIRRIT B BEE.
SFP copper modules can be inserted into the SFP cage to support
1000Mbase-Tx. But the WR protocol CAN NOT operate on copper link that the

time and frequency distribution is not possible.
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FcEETE Management

AP EANATLLET USB #0 (UART #9, 115200 545, 8 {uBdREAL, 111
BIEfT, FTEEKIR - 115200N81) %F CUTE-WR-A7 i#{THEcE. CUTE-WR-A7 B
BHAMRMED, FE@ED PSB, EVB s HtbEHiRR gL,

The communication parameter used by the USB serial port is (115200
Baud, 8bit data, 1bit stop, no polarity check -- 115200N81 in short) , USB
serial port is available from the carrier board like PSB / EVB.

Linux % Under Linux

£ linux 25T, AN E ERIARRERESE, PCAILUERAZEI minicom,
putty FIMHFS WR Ig&EIEE.

s minicom iEZATR SR

sudo minicom -D /dev/ttyUSBO -b 115200

Under Linux environment, those USB ports are mounted as different
devices. You can use terminal software such as minicom or putty to visit those
devices. The default baud rate is 115200. An example command line like

sudo minicom -D /dev/ttyUSBO -b 115200

Windows &% Under windows

THEFHLLE PUtty ETH,

#H_E USB, #Zl Mini-USB 7£ Windows fxdm R[0S, tkan COM9, $TFF
Putty, iREIEESE

To access CUTE-WR-A7 through USB under Windows (XP, Vista, Win7,
Win8), download and install Putty.

After Connect the USB cable to CUTE-WR-A7, check the correspond serial
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port number in window's "device manager" => "Ports (COM & LPT) " that is
required in the Putty configuration.

EHElemns Console commands

ECEIIIERAREINaG1T, S Linux FRIZEIREL Windows 8y CMD,  HAi
TR \i}_.rE’J HD%\;ZDT;E
CUTE-WR-A7 provide the following commands:

ver BEYFIRA Check current firmware version

time BEEYaIAGE Check current time

A LARD + 9901+ 40 =V B AT 18]
Check current time in sec + nsec counters

temp BETRIEE Check temperature.
BERDRES. FEE "WREDSRKRE &

gui Check synchronization status. Refer to “WR status” for
details
BEFRIHEE BEE "WRESKES =%

stat Check the status information in line. Refer to “WR
status” for details

CUTE-WR-A7 FEEEY SFP &RIRAVREER, IEHKLEENABEESEHE,. XA
T
The following commands are used to manage the SFP information.

BELEFISInC SFP iRESH
sfp show )

Display the current SFP database

iBPRATE SFP TRESHN
sfp erase

Clear ALL SFP database
<fo match BE SR SFP ARRRT/ LR S in AR ES 2L

. Check current SFP parameters applied to each port.

HEINRORY SFPRESE, BN inMeRFINERESE
sfp add [sfpID] Add SFP type to the database. Each port can store 4 types
[dTx] [dRx] [alpha] sfpID: SFP ID, can be read by “sfp match”
[port] dTx: fixed delay of transmission

dRx: fixed delay of receiving
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alpha: asymmetric value of the fiber

port : port number 0/1

CUTE-WR-A7 BZMAENIIHER, HEEMREGIUWT:
CUTE-WR-A7 has different operation modes, refer to “operation mode” :

mode BELHANaTEL, Check current operation mode

IEMLENEITIET, Set operation mode

mode [mode]
slave / master / cascaded / GM /—Paralel

R & AUX BiHIEERIESHEINSE, &% AUXBEET
Configure the AUX signal

Aux EE LFIBXANRTE check current setting

12 AUX BB 5288

Set the source of AUX channel

auxmux

IRE AUX (ESITRIEU

auxcfg ) )
Configure each signal source

IRE AUX BIEFBYHRER

auxfdl
y Set the fine delay taps of each AUX signal

BT SBOER St EBEE T RIIMNEIHER, BXHSUT:
Check and set the Ethernet address information

BEEWimM P ik

i
. Check IP setting on both ports

FeEim IP ietlk, ERAFRIHRS 255.255.255.0

ip set [IP-value] )
Set the IP address of the selected port with sub-net mask

t
[port] of 255.255.255.0
BETREER MAC it
CUTE-WR-A7 g9 MAC #biib9Ettt + 64bit 1-wire 1D,
mac

Check the fixed MAC address (preset base MAC +
Unique 64bit from 1-wire ID chip on board)

B EF e HTANEH, FNziTE, IPibitE, EREERR/HER. NTHRIE
IREE LEENEMEBERIERINZEY, JLSERRENTIESEARETHITIIA
. BIAREEEIMNEE R, ATFmiEtee: BUtnRIENIa SRR EmAER, 7
HEER AR AFEIEMNEG S,

Any setting made by commands in the console will lost after power cycle. If those
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settings are expected after power up, the correspond command can be added to an
initial script that will be executed automatic during power up. There is no edit
support for the script, any typo error will require an erase and add all the

commands again.

. BEESRIEMRAR
init show L :
Check the initial script
. =G =2
init erase . ,
Clear initial script
. HEINE<S, SR BNEEB AR xxx
init add xxxx i
Add a command “xxx” to the script
. B
init boot :
Execute the script
B Aar <

Debugging command

BETR t24p FEESE 1 PPS MINIERSEL
Check the t24p calibration parameters
EIRERART t24p 24

Force to re-calibrate the t24p value
FaFahmO8 ptp ELHE

start the PTP daemon process manually.
FaKFROR ptp ELHE

Close the PTP daemon process manaually
sdb BEUHT wishbone E4 FRREHNIESE
182U FLASH, [BIREEPSEFIHIA

Format the FLASH memory, clear ALL parameters and scripts.

calibration

Calibration force

PTP start [port]

PTP stop [port]

sdb fs 0

WR B2 WR status

GUI ﬂ:l Stat E%?EE-H_M\\ '{kIU\E’Jﬁ%\O
"GUI" and “stat” commands are used to check the synchronization

status of the node.
GUI sp S =R1 WR RZHIFIESHAINVGE S ENERH¥X, 2858 WRED
HRENENTE, ZmSEWRIFT—X, & Esc #RILIEBHRIFTER. GUI mSEE
BT slave IRTUAYIROEE, X+F master =m0 R B=Ro~=00E, 5%
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AT, T/Rx BUREITEL, 1P iEFEIRAVES.

GUI is a monitoring function used to check the WR synchronization status.
The information is presented in a clear, auto-refreshing screen (see the figure
blow). The information is refreshed at every WR iteration or periodically if
nothing else happens (so you see an up-to-date timestamp). The period
defaults to 1 second. To exit from this console mode press <Esc>.

the Synchronization status and Timing parameters in gui are available only
in the WR Slave port. When the port is running as WR Master, only the current
date and time, link status, Tx and Rx packet counters, IP, lock and calibration
status are shown.

Thu, Jan 1, 1970, 00:09:18

wr@: Link up
WR Slave Locked Calibrated

wrl: Link up
WR Master Locked Calibrated

master

stat ap <L LASRITRIFZ VAN GUI ap$fBRIAVER, BT ICRMoHT. Eiat
Stat (SRRIERT, HATLURAFIHTIE S, Stat apSRIU—DFR, BREA
LRI RNRT, BAILIE stat epS/FION “on” By "off” SERESIFIF
B K] stat B,

Stat ag<S{XETXIALT slave IR R, FHEAEES master #HTEILZERIET
{®EFE. Master 51, Grand master TR, EiREZ WR EZR slave IR
%8 stat Hit,

If you want to log statistics from the WRPC operation, it is better to use a

stat shell command. It reports the same information as gui, but in a single line,
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which is easier to parse and analyze: Unlike gui, the stat command runs
asynchronously: you can still issue shell commands while stats are running.
You can stop statistics by running stat again. As an alternative to the toggling
action of stat alone, you can use “stat on” or “stat off” . Statistics are
printed every time the WR servo runs; thus no statistics are reported when the
node is running in master and GrandMaster mode, nor when your node is

running as slave and the master disappeared.

mu ; 8-
ptp:master sec:767 nsec:490321000 hd:19971 md:41959
:1 ptp:slave sv:1 ss:'TRACK PHASE' mu:942125 dms:511131 xm:225645 drxm:23
pij

GUI ap<F0 stat apSHILSHAIENRS IR
The parameters from GUI/stat are listed below:

TAI Time Current state of device’' s local clock
RX / TX Rx/Tx packets counters

IP address; also whether it is statically

IPv4 configured or acquired via BOOTP (and the
status of BOOTP)
Operation mode of the WR port
<WR Master, WR Slave>
<Locked, NoLock> SoftPLL lock state

Status of PHY calibration; not used

mode

<Calibrated,Uncalibrated >
anymore

PTP status Current state of PTP state machine

Current state of WR servo state machine -
Servo state <Uninitialized, SYNC_SEC, SYNC NSEC,
SYNC PHASE, TRACK PHASE>

Is phase tracking enabled when WR Slave is
synchronized to WR Master - <ON, OFF>

Statuses of AUX clocks; one status line per

Phase tracking

Aux clock <N> status

available AUX clock; can contain <enabled>
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and <locked>

Round-trip time Round-trip delay in picoseconds
(delaymm)

Master-slave delay Estimated one-way (master to slave) link
(delayms) delay

Master PHY delays Transmission/reception delays of WR
(dTXm,dRXm) Master’ s hardware

Slave PHY delays Transmission/reception delays of WR
(dTXs,dRXs) Slave’ s hardware

. WR link asymmetry calculated as delaymm —
Total link asymmetry

2*delaywms
Cable rtt delay Round-trip fiber latency
Clock offset Slave to Master offset calculated by PTP
(offsetwms) daemon
Phase setpoint Current Slave’ s clock phase shift value

Sk The difference between current and
ew
previous estimated one-way link delay

The value of a counter incremented every
Update counter

time the WR servo is updated

AUX 5= AUX signals

T AUXO SMAO
- SMAL
@ . connector

CUTE-WR-A7 P4 AUX BIHES, S AUX (ES19nNEE S IEEEM
=MTURAYSSIRPHITIERE: ik, BXEmIEINTEE PWM

EESREIN) AUX (EEM FPGA IR, SiI/MNTERERE, FEEAME, H
ch—RIENE FMC iEEEE, BB ES - RiniEiREIEZEEIFIER SMA,

Two auxiliary signals are generated from CUTE-WR-A7 for testing or
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interfacing with other devices. Three signal sources can be chosen from for
each AUX signal: Pulse per second, TAl time code and configurable PWM.

Each AUX signal from the FPGA then passes through a jitter clean DFF, a
fine delay chain before reaches the 1:2 fanout; one of the fanout signal
presents on the FMC connector while the other one is converted to single-end
and presented on the front panel SMA connector.

TiAEHemTRATEE AUX BIE:
The following console commands are used to configure the AUX signal
» auxmux [channel] [type]
Za$ATEEEN AUX BIERESRE
Set the source of AUX channel
Channel : AUX channel 0/1
Type AUX signal source  0: PPS/1: TAltime/2: PWM

» auxcfg [type] [cdly] [high] [low]
Zan S TE%E FPGA WERF=EN=MiaLESHES

Configure each signal source

type : signal source 0: PPS/1: TAltime/2: PWM

cdly : MFEIRSEL, 1K 2ns, RETBE 0-499999999
coarse delay, 2ns step, range 0-499999999;

high : S FRERE, £1K 2ns, RESEE 0-499999999
high level period; 2ns step, range 0-499999999

low : {REREFEEATR), 251K 2ns, IRESEE 0-499999999

low level period; 2ns step, 0-499999999

MNF=MESEE, FRHERERRNSE:

Different parameters are required for each signal source.

FOBKIH: BCEMERER, SHE AT

PPS: coarse delay, high level period should be configured

LIS EYRAD - FCEEEIR

TAI time: coarse delay should be configured

EHl PWM: BCEMREIR. =/(RFEFHERTE), SREBHFEREZMAESE
#9, FE/NT 8 (RS VEERH 8+2=16ns)

PWM: coarse delay, high and low period should be configured.

Note that the minimal period of PWM is 16ns, that means
sum of high and low period should be bigger than 8.

CUTE-WR-A7 User Manual 27



» auxfdly [channel] [fdelay]
ZASRTIREE AUX IBEESHRHIER
Set the fine delay taps of each AUX signal

Channel: AUX channel 0/1
fdelay: fine delay taps, step 11ps, range 0-511
» aux

Zap QIREIHRITEXANRE
Return the current AUX settings

A [8)4mAS TAI Timing signals

CUTE-WR-A7 2{ft 125MHz 8 10MHz EEA$h, PPS #EKHSSHI TAI BE, 7
TTESIHRIR, PPS (550 TAl BB TEFAEERIRT R TERITRIDIE RIELETR

+=.
<.

CUTE-WR-A7 provides 125MHz synchronized frequency, PPS signal and TAI
information. The PPS and TAI are serially encoded into one “PPS TAI” signal

to reduce the signals, as shown below.

Sync Clock -_——-—
| |
Setupf_J
H' Hold
PPS TAI < 40 Bits TAI >
IDLE PPS_High PPS_Low MSB LSB IDLE

PPS H
(1 cycle) +PPS L (1cycle) + 40 bitTAl (40 cycle)

NS EAN SR TIRASE S ] LABIE AUX @ERJRIETR LEMO/SMA #0O%0 FMC
EEsRmE. MR, BRRNEEEN DIARIESHITHD, AR PPS S
M TAI BYEmA5, HERNEEEWIITERMZ= (KM CUTE-WR-A7, AllixEel
AP uRAIZEAIEERY) |

PPS TAI time code can be sent out as AUX signals through the SMA or
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FMC connectors. Decode logic are required on the receiver side to recover the
PPS and TAI time. The structure of the decode logic is as below:

3
DATA
4 N\
PPS+TAI
TAI Register C nTx::t -
r
Time
FSM stamp
Free-
running Sub-sec
Counter Counter
PPS o} o
PPS
CLK
- J \ J
CLKES PLL/DCM
Cute-WR optorl

FBFumfsER CUTE-WR-A7 124#AY CLKO M2C P(N)/ GBTCLKO M2C P(N)/=TEg
B PWM ES{FARZA/#, BAILAA PLL/DCM #fTit—H40E. PPS_TAI (570
Sync-clock JFiRI3F, HIRFBAIEIERK T PPS_H FBEARIRAY EFHERMEER T TAI f9E&
TR, ATLALULCIRE HFRE PPS (55, [5%4ERY 40bit SR{T4RISAILIRE HSRIRTZ]
Y TAI TR, FFim(ERR REA7# BF— IRV ETIEHEER, EH PPS (5SHIRT
ZIZ IR EE. XA mAIAIRISELE R SFehdsh, PPS FSLAKR {TAl it
AWM #Es) GFHERIRITENER. EIARFmEDEET LSRRI
fmc_timer.v
Decode logic can get the CLKO M2C/ GBTCLKO M2C/ configurable-PWM
as the sys-clock, or using PLL/DCM for further synthesize. The PPS_TAl is source
aligned with those sys-clock, the rising edge of the starting PPS H pulse
represents the exact moment of the new TAIl second, the PPS can then be
reconstructed accordingly; the following 40 serial bits give the TAI count value
of current second. Inside the decode logic, a sub-second counter is driven by
the sys-clock and cleared when the reconstructed PPS is valid, a timestamp can
be achieved by attaching the TAl counter and the sub-second counter. User
logic can receive the sys-clock, reconstructed PPS and timestamp from the
decode logic. A sample code of the decode can be found in the fmc_timerv
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FHEk &4 Firmware updates

CUTE-WR-A7 FEI4ZFEHR L FPGA USRI, BT LUBI iz
TV TITIE .

CRIBF TR ERYTT BN BEB BT NS EE i AR E A CUTE-WR-
AT 1R, ZIEEATRRIEGRS WR Y, BTLAERRZANMEO SFP SR IEE,

SNERECE T WRS 3H4l, FBATHRITEARAZERE WRS 324189 1-18 im[
FTEERIRIZS, AROZEZETE WRS 3SR SRR O ERIRES, WI5RIRE WRS 32k
M, BBAFHRITENRILAEZREZ CUTE-WR-AT 1&R1R,

HEHAY IP HEUERHZFISFHRAY CUTE-WR-A7 19 IP #BHHER—WER, itE
B IERBEIE) CUTE-WR-A7 f ping [EIS,

The firmware stored for the FPGA on the CUTE-WR-A7 can be remotely
updated through the network.

The computer running the update should be in the same network subnet
to guarantee its access to the CUTE-WR-A7. No WR synchronization is
required during the update thus the SFP copper module and network cable
can be applied.

If WR Switches are in between the computer and the CUTE-WR-A7, make
sure the computer is inside the 18 WR ports network domain BUT NOT the
management port network domain.

Make sure the CUTE-WR-A7 can reply the ping request from the
computer, the device can not be power off during the update.

EHENETHEFH %L python2.7 LA LIRS, FI5t FEGEEFHRAIEFREL
%, FMITiEEFHEIEN M,
Prepare the python2.7, download the firmware bitstream file and the update
batch script files.

O CUTE-WR-A7-xxx.bin (the latest Firmware bitstream file)

O program WR node.py

BicEARZETEFTH program WR node.py, &3{47HY UDP_IP iRl&01F
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Y CUTE-WR-AT7 §I2481 IP Hbilt,

SRR BN ELRIREOSIEIT python program WR node.py, E#E/155H
[ERIEISERkEERT. WEBER, B ver it EREEMKI.

Modify the UDP_IP field in the program_WR node.py to the current IP
address of the CUTE-WR-A7 that to be updated. Run the update script in the
terminal with administrator, wait until the script exits. Power cycle the CUTE-
WR-A7 and check with ver command.

#1/usr/bin/python

|# -*- coding: utf-8 -*-

ifrom remote_update import *

def main():
MY IP = "192.168.0.1"
UDP_IP=

| filename = "./mini_wr_udp_elf.bin" -
program_wr_mini(MY_IP,UDP_IP filename)

if _name__ =='_main_" main()

FH GUI T2 With GUI

1z GUI TE{XfE windows Z{ERFIAE TER.

This tool is only used under windows environment. Set the correct IP address
of local computer and the CUTE-WR-A7, choose the bitstream file then the
update can be started. Be patient until it is done.

| @ SyncTechnology WhiteRabbit Remote Update Tool V1.03 — ;<_.!
Help
" CUTE-DP & CUTE-mini & CUTE-AT
Choose File D:/AlexPersonal/&m/cute_a7_2022-09-10 Normal_35t bin
Local P [192.168.1.123 vl © Message %
Device IP:  |192.168.1.200
o firmware update successed

Progress: [
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WEIaRE Recover

Cute-WR-A7 fR#5ERkE, S THUHARIRE. NRENRERESEIR<H
FLASH REEXR, EBEEHEHS, BRINTERKEIRRE.

Initial setup may be lost by the update process or incorrect operations, and can be
recovered with the following steps:

1. ®E t24p £881 calibration the t24p parameters

ZITRERTZIER FESHIMEAZER, FERTRIE, ZREIRETISFIRAT SFP i
CEJ9 slave, ZEEZWERAY WR master BIEJZemk, XMESEE WR BEEREFLARDRY, B
(FIRE{NUNBIE master, AIEMECEIZSE, ELBEEHTRE.

RNT TRSFERERIRE 71288, ILUAA calibration 43¢, WNRIRENSHERITE
& 15000ps, MBRZIRE XS M AV TR EERH TR,

WR devices need to make a calibration of t24p phase transition value. It has to be
done only once for a new bitstream and is performed automatically when it runs in the
Slave mode. That is why it is very important, even if the device is only meant to run in the
Master mode, to configure it to Slave for a moment and connect to any WR Master. This
has to be repeated every time a new bitstream is deployed. The measured value is
automatically stored to Flash/EEPROM and used later in the Master or GrandMaster
mode. Check the t24p parameters by running the “calibration” command, if the
reported value is far differed from 15000ps that a calibration is required on the port.

TEER Port1 B9 t24p S8 2 AR,

T24p on port1 shown below is incorrect and needs calibration.

wrc# calibration
Port 0 Found phase transition in EEPROM: 15750ps
Port 1 Found phase transition in EEPROM: 2147483647 ps

WELBAUT: the calibration steps are listed below:
® j&d mode slave a5, RN mOEIRES slave &zl
Using “mode slave” command to set both ports to slave mode
® 5 WR port0 EZENER WR master 188, EXGHTHEZANIEY, Ba5Eh t24p
SHRTNEFTFHE,
Connect WR Port0 to any WR master port, the t24p parameter is measured and
stored during the link establishment.
Port 0 PTP start
wrc# port 0 SFP not matched!
port 0 t24p read from storage: 2147483647 ps
Port 0 PTP start
Port 0 Updating t2/t4 phase transition...
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Wrote new t24p value: 15250 ps (Success)
® 5 SFPO FUMIRRENHFHENEI SFP1 im0, 1ERENET, ESIZITRE
move the SFP module from WR port0 to port1, repeat the link establishment
progress.
® FIXIAT calibration 5<%, BEMNROSEL, BIY7E 15000ps £H
Run the calibration command, check the t24p parameters on both ports.

2: REREHEA
CUTE-WR-A7 BUARSaECE R LUBS IRE BB ARSI, HIN FERIGSIRET RS
RO TIFREL7 cascaded, 7 IP ittit)9 192.168.1.23,
Scripts stored will be lost and need to be added again. Normally the mode setting
and IP setting are required.
wrc# init add mode cascaded
wrc# init add IP set 192.768.1.23 0

23\ k) Data transmission

WR ARFRZ 1000Base-BX ik, FRAEHERTHRIRRNARETSAETIAKMAY
HyEsCiR. ARTRIRTEEUEEMIIsEELIIH CUTE-WR-A7 BdiEMt, HIF WR
FREELDEE.

WR is compatible with 1000Base-BX, it is a standard ethernet link besides
providing the precise clock signal. Please contact SyncTechnology for more
details if data transmission through CUTE-WR-A7 is required.

SEIRVRE Calibration

FArERMERSN (WR EBRIRE SIERTE).

Please reference to the “calibration manual” .
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https://ohwr.org/project/white-rabbit/wikis/Documents/White-Rabbit-calibration-procedure

I A:  VITA57.1 FMC #itigit

FMC R~F Mezzanine Dimension

-
-
s,
o,

PCB iy L %%H FMC iEZssr—EirxCcH AE, HS—Hic/H B .

FMC FREXT =X, XHEEFRILIEAREEERSIRLT, LMESR
RENARRIMNARE, BEEFMCTR (BiFCUTE-WR-A7) RER1XM2KX,
TEAFRAIWRRT.

REGION 1
[REGIONZ |

HRiE FMC pOtREE, FMCRRSIBHAMRRICECRIBIER; HARAIER IR M —
MRERTH FMC IBRIREIRAIZRZREE, XEEIRTLAERAEN FMC &R, 20T
Bl
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CUTE-WR-A7 User Manual

Pictures are only for reference

35



FMC #R-KERRE)N, SRR EERTESE FPGA, BMRERTHIRREE, FRTAERERE
PESUHESH, BAIFERA. FMCIR-RIRME—AUESIETREE, 1§ FMCERREINSRES
ZIRARR R

BET FMC FREMNEHR £, ZARRSREREFRIIEMRCE, X FMC FIRATEEAAF),
FE FMC HiiR Mt —ErIHE BT,

BEBLUTUMEE:

10 BARE FMC N LR ERRAETANE, FISITER) FMC iR, XS iEREAREER
MM ERENEFARETH, AFTEARFIENAR. BTNEIEESHRESRRITRIR
), EIERERIRT S EERAF].

2: RANES<SERG. BUTWMESE, RESHEERRER FMC RRAVEERES
BN EIRAIBEAERA—R. XMANERRTMEMANETLFIS.
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3: FMC #ERERGENERTIAE, EBRBRAERS S, RERNRBEREMEIR, B
I EMEESEHTER. REEFARKE, FEEBISHEAE, RinERIBEA R SRR
JUREEHRY. XFMEIRESRMHRIFAIBIAERE, EERFIRIEHTMZ R SET
SEPNE, FEX FMC IR R ENS IR SRR,

BINERGSER, MEBEBH PCB USMLETE, eEIFRESRAARNREE FMCE
HATEER.

1: FMC ZARMIR AR FMC FRREAE, mzXiR (BINEREY FMC iEE282iRiA
SZXiE) AEMTTEY; BIRAEREE, HERKREREER, SRz EEF/I8EH
BHTRIE, BEXENSHIFLERZIFIRNABEE, FIRSRKR AR IREIRRAEEET.

2: £ FMC#ERmMN, E/MFBEE—MHRE 30mm HXIGETFLEMS | HEhE, ZKER
ZHEEHTIR T, MENEE—CaENSEY (BREE, BHEE), FRIINS, REEMW
&,

E/DRB—M (>3cm)
NBSNHELREZE, TUBTH (BFHES,
Biat) . ARmINE, THESES

Z NOIOFY

§ NO'O3Y

BR
AHETTestt, KBREW, KLBR
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fIRB: VITA57.1 FMC{ESi&iTES

FHRHETHE (ANSYVITA 57.1-2019), FEBEARZZL:, LUBEIEEHE.
FEHBRESEE LPCRIGTHER, HPC 25 B8 SRR,
H85.3: SHFEE "C2M" RSSHEEIRIE. 10 FEEl
B 54: BHMEHAE M MEESH 0 FERD. BiREK
B 5.5: ESEENTEMEEEE " P N, ERZESNESEEN
NE==i
8 5.6: ENEENTEWEEEE N 1, ERKESAENEEN
==
8 5.7: WFEEHAE " L MEEES, "PRSNT M2C L #1 “TRST L”
IS SERTE,
BN 5.1 STENTS, BEWE 1 CC FHNESRIERISHER
SHHEIRES, FRAERT FPGA 3L,

GBTCLKO M2C P, GBTCLKO M2C N, GBTCLK1 M2C P, GBTCLK1 M2C N-FB{EE%
RSN ED YT

DP[0..9]1 M2C_P, DP[0..91 M2C_N, DP[0..9] C2M P, DP[0..9] C2M N- iXLt(=E495,
T KT 10Gb/s B R EIEXT,

GA[0..1] -XLESIRE TERAIESUE, FEM 12C UBEIEE.

VREF A_M2C - iZ5 |BHRMHXE A BIEUES B (LAxx 71 HAxx) FTfERBYESInE
H&EBE, NRKiH A NESIREHAZEFERSERE, BAKSIHTLE=.

3P3VAUX - 3.3V 4EhEE]R

VAD)J -iXL5 |iiEiE— 1 ol ARIR, RS8R 10 FRAHE,

3P3V —IXLE5 R AR 10 FREEHAY 3.3V IR,

12POV - X5 | RSN 10 FRIZHAY 12V IR,

TRST_L - JTAG Reset iZ{5SFIE 10 F+= LAY TAP =Hlzs R4,

TCK - JTAG Clock 1Z{55 /9 TAP 1=HI2RAUHIAR S E(ES

TMS - JTAG Mode Select. iZ{5S R |0 FK_LAY TAP 1=5IssaASI= S

TDI - JTAG Data In. iZ{ESFREGNXEHEFHESHIBITEN 10 7R

TDO - JTAG Data Out {5 SF{FF I AUEFIESRIBITIZL 10 F+

PRSNT_M2C L -iEHRFHAEES. ZESATFEIRFIRT IO FREEFE

PG_C2M -BHREBEIER(ES. ZEIR (VADJ,12P0V,3P3V) EIFRIEEART, %
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=S NEBE.
SCL- RFEIE 12C RBiThIH. ZESRETMWEIRE] 10 FREBTSE(E
5, EAWNGBRITEE.
SDA -RAETE 12C REHBITEHUR. 1Z5S/INEGRITEERGIRM 7 HUEE.
FREXRIS| k]
FABEEN TR 10 FRZATHAFENX OS2, FIF FPGA Lk
10 fRIEAIRIENE, XL ENAS T LSHEFESTRIRES., XEEEIXLES | ST
FAEM I/0 tRETLEFHFIA, BT AREMRTEIIRIEZEIRY,
AAERERNEAN T EX LR HE. (K5 HERO50, BRENXRIS HEE.
FIFTE RIS B
LA[00..33] P, LA[00..33] N - Z55.
MM 5.3: HHE LA 5;E HA BIERAISIHGERS AKX HBXREIESIR
E, HALUER 'VREF A M2C' B RIS EBE,
M 5.8: 5 |HIENEERS S #s 68 MNHFPEEN R ESEE 34 NAEF
BEXHEDEEX.
MW 5.9: FMC F+~ A XA BENXESYRR LURZRIESEEZWE
El/9-300mV Z| VADJ +300mV,
MM 5.10: BRFFRE A XAFBEEXESS ISR ES-ERE
H-300mV F| VADJ +300mV SEERYSSH/E.
12X 5.3: BESHAESXN, B—XHESHZE 100Q (+/- 10%) HNE
ya)izEm
BN 5.4: JESHRIRESH, BIRESMIRMA 50Q (+/- 10%) HIREHL.
5 5.8: ATHEAREERIRSFRIISRINGRSE, ROZEE LVDS # LVTTL
EStnE.
EHSER
BOUNSEME, BIEMRT8IRM 10 FRZEN—KEE. XL TRHER
EZDX.
2 5.11: BFEANEEMES (CLKO. M2C, CLK1 M2C) 73 IBIEnEEsEhE N fE
Fa.
£ HPCEX T, 771 CLK[2.3] BIDIR FiZAATEE, ATLAE CLK DIR 5IRIFEN BATH
155 HIEH,
M 5.18: AFEM=S CLKO C2M, CLK1 C2M HEHRIREN, 10 FEiElg,
M 5.19: AFEEE CLKO M2C, CLK1 M2C 5 10 IRz, SRiEig.
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i 5.20:

i,

M) 5.21:

) 5.22:
#m 5.23:
i 5.24:
i 5.25:

CLKO_C2M, CLKO M2C, CLK1_C2M, CLK1_M2C #4%sEFa LVDS {245

FIBHNEHME S5 IR BIEREENESHY, BAEXNANZIE
0155, ESRFE _PHESNEREZE, F&TE P
HESRIERZIE .

AT eSS L&IRVIRME 100Q (£10%) BIZESTEHTL.

FNEDIHHNHNESKERLEEEZ A 11ps.

AF{=S CLKO M2C #1 CLK1_M2C B9 AREIRRRIENA 1ns,

RS2 CLKO_M2C # CLK1_M2C HISATEIRR:IE09+150ps,

FBIN 5.5: BT4PSS CLKO M2C #1 CLK1 M2C R 4iEEZE 1R FPGA BS{L3]

B, BIanE FAERYRTEhS (R,

FIeioEn
ABEENX T BRAN 10 FRZIARMERIERFIX Gb/s RIEIERO. AENE

XFFEA 10Gb/s B9FIkdEN, FIkAHZEO®E "DP” RI%,

SEMEE “"GBTCLK” B,

M) 5.26:
$Amy 5.27:
) 5.28:
) 5.29:
) 5.31:

) 5.32:

M 5.33:

DP[0..9]_ M2C B 10 FRIKz), SRiEIL.
DP[0 ..9]_ M2C RZE#EIEHR FPGA RIEIERISE 10 RSB,
DP[0..9]_C2M {ESH&Ehx3RE, 10 FRIZEIL,
DP[0..9] C2M RiEHEEZIEHR FPGA RIEER 1T 10 Wk 28t
iy
FTBRY DP[0..9]_C2M (E5& ERaEREIE1R FPGA 195 | L.
BRAX LS ENMEERHEBEHEUIRE.
g DP[0..9]_M2C {55 /ESR EERINIREESHE
FPGA WEMESiHIT ACHEBE
&31x/9 DP[0..9]_M2C {55121 AC 38SHE A&/ 75nF,
A9 200nF,

MM 5.42: I EUEIIEER DR 100Q (£10%) RIEDFELTT.
MM 5.43:83NEDEIENNED KEARLEES 1ps.
= 5.14: NREBKISITIEEART 3.125 Gb/s, MHZRMREREZ.

FIRLRSERIH
ATHFTFIALI0 B0, BEBESENE, IUERERIREHEE.

GBTCLKO _M2C P, GBTCLKO_M2C N-F{FRI#MSSHIZEDRS, H 10 FRIKD,
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. %ESRIEED RIS ERTT,

MM 5.44: 10 FRYMAFIAHZORMESERH (GBTCLK), XLRHE
ShEITUNRRENED R,

M) 5.45: SEMEh (GBTCLK) #4R{$F LVDS S8R,

AN 5.48:AHERLRRRIEML 100Q (£10%) BIZESFRI,

B 5.1:GBTCLK (SSERLEEE MR FPGA LRSI, XLs STk
(IETEXIHERER,

JTAG &1

M 5.50: SBRVIREFIPHEIZZETE TCK (ESEEEMAZIZERNF .

MW 5.51: FRE TMS F5 ERNHRE— .

M 5.52: & FMC FRIRBIEAZIERET, SIRNIEEE TDI 5 (ks
Z TDO 3|f#),

MM 5.53: & FMC FRAER JTAG #ORY, ZIERN BRI TDI 5|/#IiEREZ TDO

5 |BA.

B 5.2: PRSNT_M2C_L MEARGNFRE2EFE, FRXzH TDIES
HEEie, TDI (EEBESEEEEE TDO 55, XHEM&EE TF

EHFRIET JTAG RIERAITSER M,

S 5.16: XNF(SREIIMUEFRFS)N 10 F=JTAG ZrNIER, JFXIR,

M 5.57: FMC =AY JTAG [5S©7ER LVTTL (3.3V) B,

N 5.58: BIRAESKEREZETREYJTAG ESKIEEI LVTTL B,

M 5.59: 10 FRANBEZEZGREEIRNEET LVTTL BB,

12C iZitiE

M 5.60: 10 FEXTRMR - EEPROM, FHEZ5 12C R&ESmidEO
BE,

i£& 5.17: EEPROM AkEFiES 10 FREEBXRNER.

$IM) 5.61: EEPROM H 3P3VAUX {=SE2{i#H,

#IM 5.70: 7R AFEA GAO #1 GA1 RHEIEZ K IEFiE1% %= EEPROM FIoTi%k
IREBHMEIE, HEHEFABAY R 2HIBIESR 10 FrFURYMbiL,

MM 5.72: SR HEESS GAOIF] GA[1]5 |iNEREERl 3V3PAUX BIREEHES.

i3 5.19: FRAJRERESE GA[OIF] GA [1]5 ) L ERRiAtHEFE.,
PRSNT M2C L (58
RIS REIOHEAEN 1O FRESRE.
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MM 5.74: 10 FRIHEAESEM,
MM 5.76: SHRM XD PRSNT_M2C_L ESLARIA 10 FREBREHE.
BIREREES
PG M2C #1 PG_C2M ZS+RRER 11 IR 12 PSS REERERIFEEN,
PMRIERFREEIETT.
M) 5.77: PG_M2C #1 PG_C2M %A LVTTL (5247,
#m) 5.78: SBRwASEA PG_M2C §1 PG_C2M (555 3P3V (55
10KQRY_EHERE,
M 5.79: LEEJR(SS VAD), 3P3V, 12P0V #1 3P3AUX ANE B ANITBAT,
W EREN PG_C2M AR, HXLESHEAMT, 81k
WITBREN PG_C2M {55 =Y,
i3 5.20: HRIESEFUBFEBHAIER, FRAISRMXSRENES
HIETEF TRbIE,

EREK

AR =N FEEREIE: VAD), 3P3V 1 12P0V, i&ithf, RE=Z(EX
BB, BERSREMRLS 10 FR. ®itht, SROEERFERTLABR=&
H— a2 N HER .

SVFRIRETE  5IHEE RAR ‘ VPRI
VAD)J 0-33V 2 2 +/- 5%
VREF_A M2C | 0-VADJ 1 TmA +/- 2%
3P3VAUX 3.3V 1 20mA +/- 5%
3P3V 3.3V 4 3 +/- 5%
12P0OV 12V 2 1 +/- 3%

3+ 12. (RS | MEnEIEESA0BIF R
FMC i&E#288121t VAD) NENETRENK FMC FREBIRERE, X, &St
BRI E)#EEFe 2 FsRSCEL /0 Thee, Hapsiath FRRE =4 RIRE RV,
BFE—F% 1/0 #OFE, BEKE—TEEEMEEHEER FFrEigRHkN
IR, Eit, TLANSHRIRBFMERNEIRLR IPMIEXHEIR, X—EBIRRER
SENEIRA T BHRFERITNELIE.
M) 5.85: 10 FRAERA=1BER
BLUBERMAZITEK,
$BiY 5.8: ER(FEHIRIN FMC FRIAEHRARENLE, SiRURASNME
ERME 11 710F 12 DTSR AT,

VADJ, 3P3V, 12P0V B9iE24H
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Ny 5.86: SR/ EYRERCRI~REEFEE 12P0V, 3P3V, VAD)
3P3VAUX EBjRFTEEIRAAYERITR.
N 5.87: SR/ AmUAERCH~RERTESE VAD) BIRFTEEEAAIE
IEI=N
M 5.88: &R AURER CH~RERFESE VIO_B_M2C, VREF_A_M2C
0 VREF_B_M2C EB/RFRERMHAVEA.
M 5.89: &R AAERCRIRERTESE VAD) BIRFTERRIEE
B.
M 5.90: &R FHURER CRIFRERFESE VIO_B_M2C, VREF_A_M2C,
VREF_B M2C E3jRFraEiRHAYRIEE.
MM 5.91: &R FUAER CH~RERFTES VIO_B_M2C, VREF_A_M2C,
VREF_B_M2C HiRFreeiR AR IRIE,
M 5.92: 1BR EmyRER R RERFEE 12P0V, 3P3V, VAD)
3P3VAUX EBJERT{# AR R{E.
MM 5.93: FRIVEAEED 10W, WMRRAGEEHFEESENIIHERNE,
FRAVFF=EZT 10W BITHEE,
M 5.94: FRENENSER - RERTE S FRIIRAFGERL
Ve 5.7: SRETLURE/NFAHEERIEBR, BSIFHET 10W B9BGERL, X
2 e Y S B i1 3 v e
MM 5.96: (X5 |MIEUEREERN =B 2 15545 VAD) BB,
N 5.97: 2N SHES 4 NEIHLS 3P3V EBiRSS,
M) 5.98: RFNSHES 4 NS 12PIV BBIRES,
i£5 5.23: FMC ERIEZEE5 (IR 2.7A, N2, AHE=ER 1A BFF
AT
FBiY 5.9: 10 FREHBE—HNERIFZSHIRS, EI/NTRIRISEZA,
ENEFFEFRIFSFEEMRES. WTRSRESE, XMRIFHTE
3 200-500ms,
E8i/E L e IR
i¥5 5.24: SIRTLUEEENEFARERE, FHEEARARBIREZERIHER.
M 5.99: HFAERERESEAITEERAN, SRINFRMXHIANERE
faErY,
#M) 5.100: 3P3V. 12POV #1 VADJ EEJR{E_EFHN ERARERIE EF,

3.3V iHENERifR
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3P3VAUX - {4 10 FR{EFEAY 3.3V fEEIERIR. 3P3VAUX AMENEHRAERIR, MmE

FIRILEARFZNEETIRE, MizIhseRMEENR ERIRRIFRIERIAAT B E KRB IER

=1E.

M 5.101: SHRAUAAS [ LR 3.3V BBk, SMREJLAERE 3.3V
HHRNERTRERE BHRAY 3.3V FEIRAIZS EMHE,

#IM 5.102: 3P3VAUX EEJRE L FHAd W /meaifE,

8 5.25: HHEHEHEREAAAR, 3P3VAUX BBiRFF R e,

i£& 5.26: 3P3VAUX #1 3P3V AMEHAF R LRI, LUBERTFRXFRTE

TREIEE AR A EE,
10 S&H[E
AAGBIRMEM 10 FREIBREISEBE. SHCHENETAFREEH—EE
110 i, XEEFSERE, XY 10 fnERENEEEEBH T AATSERE,
TEFZEEME, BEEEININIE.
VREF A M2C - 2%, 5 A XEUES IMERINESIRERX.

N 5.103: RESIREAERE, LAxx LK CLKO (S 4RfER VREF_ A M2C

SS{FAESERE.

0] 5.8: 1R A XPEEAFTESERBELNE, T+~ VREF_A_M2C 5|§{a]

PAREREES.

M 5.105: SHRAE VREF 5IBNERERNIZS, XERBFVINETE
05 10 7R

10 X1skAYEBR

M 5.110: A XHPERPEMRESH/RER VAD) BE(EA 10 BIE,

N 5.111: NREIRABEREFRFTERR VAD) 55, XEBEEESH
INAEBHAEEE, SIRtEWIEKE) PG (55 HKEF.

MM 5.112: SRSNFRENIEBRMF#EIRS LIXE VAD) (ESHFT

=E.

V8] 5.10: VADJ (5S0JLABIE A X 10 BBiRZAMIEEEARY.
ERPESIRE | VAD] | VREF_A_M2C
LVTTL 33 A
LVCMOS33 33 ANEF
LVCMOS25 2.5 ANEF
LVCMOS18 18 ANEF
LVCMOS15 15 A
LVDS 2.5 &R
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LVPECL 2.5 ~EH
M 6.4: 15ES LAxx_y F1 HAxx y B9 10 {55 H 2RI VAD) BEiRIKE,
M 6.6: #EHUEITIESE S EPROM HHAEXFBHRAY VAD) BBEEK,
M 6.7: B4 FIF VAD) (F5/E/4 FPGA RUEEIRES, 1E8 LAxx_y f
HAxx y BIEETRE.
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fig= C Appendix

D ZA M2 o o °
VSE .. Specification
FPGA
Type Xilinx Artix 7 (XC7A35T / XC7A50T)
Package 325pin CSG
Slices
Memories
Softcore LatticeMico32(LM32)
I/O0 4 GTX transceiver
OnBoard Clock
PLL AD9516-4
DAC AD5663BRJ (16bit; 2.7-5.54V)
SMA 1I/0
2Vpp@500hm ~20.4dBm
High Voltage: >2.6V
SMA Output Low Voltage: <0.5V

Pulse width: 20ms

TaeLe 3B. LVCMOS / LVTTL DC CHaRAcCTERISTICS, V= 3.3V+0.3V, Ta = -40°C 10 85°C

Symbol |Parameter Test Conditions Minimum Typical Maximum | Units
Vo Qutput High Voltage; NOTE 1 2.6 A
Vo, Output Low Voltage; NOTE 1 0.5 v
NOTE 1: Outputs terminated with 50Q to V, /2. See Parameter Measurement Section, 3.3V Output Load Test Circuit.

Others

Certification

Power Supply 3.3V 3A (Through FMC connector)

Temperature: 0°C ~ +50°C
Humidity: 0% ~ 90% RH
FMC carrier board (ANSI/VITA57.1-2008)

Environmental
Conditions

Installation
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(BES Package

CUTE-WR-A7 8% LA TR :

® CUTE-WR-A7 fx&

o HEYA (iEEMH HEMKEZEEITWRER)

o FET LCHEOM SFPiEIR, BISHFIN: (EfeH, FHEMXBEEETTWAIEERR)
> GE-LC-1490 (&41t)
> GE-LC-1310 (I5ta)

iE: BX SFP FARMREEFRERAE, 15418 support@synctechnology.cn,

The package of CUTE-WR-A7 includes:
® CUTE-WR-A7 mezzanine
® SMfibers ( optional, specify the length and quantity when ordering)
® SFP LC modules ( optional, specify the type and quantity when ordering)
» GE-LC-1490 (violet)
> GE-LC-1310 (blue)
Note: For SFP compatibility or special long-distance modules, please consult
support@synctechnology.cn

XMRSEHRESRECKFAEHEIN, YuXRIEMHG, SEE
BARX DR, 8%, SERYPRIERSMELRI RN, NIRRbXEYL
BB TEML.
FAAERXEBEFIRFSEFUR—EEE, (RUREZEEN AN
. RIPFIMEAABR.
This symbol means that when the equipment has reached the end of its life cycle,
it must be taken to a recycling center and processed separate from domestic waste.
The cardboard box, the plastic contained in the packaging, and the parts that
make up this device
can be recycled in accordance with regionally established regulations.
Never throw this electronic equipment out along with your household waste. You
may be subject to penalties or sanctions under the law. Instead, ask for instructions from
your municipal government

on how to correctly dispose of it. Please be responsible and protect our environment.
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ENES Warrant

CUTE-WR-A7 H IS 7520, FRE—FR) BiRE, £F CUTE-WR-A7 9%
KNSR, ATREOESHERIEHATFRE, XOEER. B, IRF0EH CUTE-WR-
A7 RITEERITERME. BXRRIETIER, BEKER:

SRR (b)) RHEBRAT  Sync (Beijing) Technology Co., LTD
mR#E: info@synctechnology.cn ; support@synctechnology.cn

The CUTE-WR-AT7 is fully factory tested and warranted against manufacturing defects for
a period of one year. As the circumstances under which this CUTE-WR-A7 is installed
cannot be controlled, failure of the CUTE-WR-A7 due to installation problems cannot be
warranted. This includes misuse, miswiring, overheating, operation under loads beyond
the design range of the CUTE-WR-A7Y. For warranty or no warranty replacement please
contact:

Sync (Beijing) Technology co., LTD

email: info@synctechnology.cn ; support@synctechnology.cn

R LR BB : 3.3V, BEA TN,
NTIER CUTE-WR-AT 0%, BIESRERERERIRE, FAMRRIRAE
. IR RS FMC 3R, (RIS,

. R{EEEERE AU ERIRATCaRE, bR

g DY
Of DR
yed

I Y
Of Of

Warning: The standard power source for this mezzanine is designed to work in the 3.3V.

Warning: To increase the lifetime of the CUTE-WR-A?7, it is recommended to use in a
controlled ambient environment and limit to the ambient condition stated in
the Specification Appendix.

Warning: The mezzanine it supposed to be installed on a FMC carrier, with reliable
connection to the carrier circuit.

Warning: Direct touch to the IC and component is forbidden that may cause ESD
damage to the mezzanine.
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FAQ FNfEIRIZ 1T FAQs & Troubleshooting

WNERFBRI—LEERR, BREMHNE FAQ N, BEEENFHEIEER
(http://www.synctechnology.cn/detaile.aspx?id=172), BEILUHN wiki TAE
https://ohwr.org/project/cute-wr-a7/wikis/home, BE{RRIBABEEA—NEXA bug, 2
BELBRRLR. EAILIBKREIK IS KA,

email: info@synctechnology.cn; support@synctechnology.cn

If you are experiencing some issues please look first at the WRS FAQ wiki page if you
can find an answer. You can also reach out the wiki to see if your issue is a known bug
and if a solution was found:

https://ohwr.org/project/cute-wr-a7/wikis/home

You can also request Technical Support by contacting us. email:
info@synctechnology.cn; support@synctechnology.cn

XTI Contact US

SRR (AtR) RHBIRAE Sync (Beijing) Technology Co., LTD
tRMEIERNEHS A508, QIDI (Bajia) incubator
B (J\xR) @ik A508 = Shuangging Road, Haidian District, Beijing
http://www.synctechnology.cn http://www.synctechnology.cn/
0086-13070165776 0086-13070165776
info@synctechnology.cn info@synctechnology.cn
support@synctechnology.cn support@synctechnology.cn

SR

SyncTechnology
Your PartneriIn Time
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