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IEEE802.3 XGMII IP XGMII
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THTY T
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3.2.5 Debug f ¥ #—7 = —2A

IPlX., 3y Z7HD—#®D Debug A1 > % —7 = — A&t U £ 95 4-1),

3.3 AFE (Analog Front End)

AFE X7 a2 « 7ur b FTHY . Gowin 10G Serial Ethernet IP O EI/EE 1
10.3125Gbps T4, IP OHLEE TIP D7 F 102 « 85 A — 2 Z Mk LT, (550 AM
PARFET A ENTEET,

3.3.1 %[

EEMTE, 2= =3 IP HERFEBFDOEE AL 7% L O FFE(Feed-Forward
Equalization)/X T A —# A TE £,

EEEIMAAL T
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3-6 EIEZEBIE B DA A v 7 Vdiffpp
(V+)-(V-)

V+

TXP
><J/d¢f,>< ,,,,,,,,,,,,,,,,,,,,,,, \idiffop |
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V-

TX FFE

FFEIZ7 4 — K747 — K+ A 2371 E— =z (Feed-Forward Equalisation) T& ¥ |
IP 1% TX FFE £&%x 0 A 8l & FE#jfiE 2 R"— LT\ 9, =—%—7 FFE Mode %
Auto |[ZHERK L7236, IP 13— R U = 7 ERERIZIG U C FFE 25802 BEIYIZHFE L £ 3203,
Cm, CO. C1 DHERRIZIESNIZ 72 0 9, =— ¥ —3 FFE Mode % Manual |25 L 7= 54,
3-tap 1—6%&%%@3pr*& L. B#EEFOTZU 77V RREEZERLTE £,

¥ 3-7 127k 7 &L 912, FFE Mode % Manual (25 L7254, Cm, CO, C1 O % FH%k
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<7,
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X 3-7 FFE TX EE D E %
UL} - M
. _ A -.
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 — |
i | e
U L[_ A \ } L]
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3 HRE DA 3.3 AFE (Analog Front End)

3.3.2 %f5
ZEEIMEEOAL Yy gL R

A5 TIL, SD Threshold 47> a v #3562 & T, ZBEEFOELEAL v =
NV RERETDZENTEET, ZEEHMESH SD Threshold L W Kx W4, SerDes
IFEN T —F 22 E LI Ll L £ 9, {8 £8)1(E 525 SD Threshold X 0 /NS WIGHA
SerDes IZH N 72T — & %2 L T 72 LI L, Electrical Idle dRAEIZ 722 0 £ 9,
ZEAaTAEB—T a3

SerDes [T TA 274 EB— a VB E KA CWET, =2 —V—|Z, 7—F L —
FROF ¥ FNVHEREITIECTA 2T A P —DR A THEST 2 2 L2 XD | il 7235 & FEHL
TEET,

SerDes f 27 A4 ¥ —ZH#ET— L FEE— K2V FR—FLET, #HRA T3
Equalization Mode 7% Auto & LTI S N=36. A a7 A4 V—ZBET— NIk £,
ZDOE— R T, SerDes ODZEMTA 2T A P —ITBHEDZET —F WEIZEDINTA =
TA VP —ZREREBICHBNICHEL LT, ZOREG . ATT 472 3 & BOOST 47
a NIRRT T, A 7Y 2 > Equalization Mode 7% Manual & L TRk & 7=
BATTAF—ZFFHT— PRV ET, 20— RFTIE, A 274 P —Z2 il REEIC
THITE, 22—V =R ATT A7 3L BOOST A7 v a v & FECHEKRT2MLENRD D
£7,

ATT 1L, ZEFREEEEOBEZRETH-OIEHENST v 7 1x—4%T9, 0~10
DOFIPH T, EINNSWIFEERWENRKE LS 20 £,

BOOST % analog boost T, ZAZ @A OHEE 2 &5 7-dIH S ES, 0~
15 OFIPAT, EARKEWVIZEF A VN REL 2D £,

=Y —NA 2T A W —% Manual |2k L7254, fi7e SerDes % EHL§ 5 121%,
ATT A7 a L BOOST A7 a v OfAEDOE B R UATHLENH Y £, L
NoT, Auto B— REELETHZ L 2B LET, Auto £ — R TR 72 RIEIZE)S C &
WAL, Manual E— RFEH L TL &0,

BIAS

BIAS 47 2 1%, SerDes (B 5 DG/ N T A —Z T H - OITEH I E
T, ZEEFLV— FPELS BENPREWGES, 22— —1320F 7 a VOl A AR T
TET, ZOF TV a rOEPREVIZE BEEEESRPB 20V ET, ZOoF T a
ORERLIZ. QUAD &RICHHT 21 TY, DFEVD. DL —r DR LEEINSL L, =
DL —rWEENTND QUAD HDTXRTO L — 2 OREBRIFICET SNVE T,
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GW5AT-138/75 7 /3 A A D546, Gowin 10G Serial Ethernet IP @ [0 AR— ~EX 4-1 12
R LB T

X 4-1 Gowin 10G Serial Ethernet IP O 3 — k [X|(GW5AT-138/75)

rx_rstn_i

tx_rstn_i

xgmii_rx_clk i
xgmii_tx_clk i
xgmii_rx_clk_ready i
xgmii_tx_clk ready i
xgmii_txc_i[7:0]
xgmii_txd_i[63:0]
clear_ber _count i

clear_errored_block count i
signal_detect i

ref clk o—»
clk_ out0O_o|—»
clk outl o|—»

xgmii_rxc_o[7:0]|—»
xgmii_rxd_o[63:0]|—>
block lock_o|—»
hi_ber o|—
pcs_status o|—»

ber _count o[5:0]|—

errored_block count _o[7:0]—»

debug_vector 0[15:0]|—

GW5AT-60/15 &= X4 ZAD ¥4 . Gowin 10G Serial Ethernet IP @ 10 &~ — XX 4-2 |12
N ERY TY,

IPUG1178-1.3J
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4-2 Gowin 10G Serial Ethernet IP ® 78—  [X(GW5AT-60)

xgmii_rx_clk_i
xgmii_tx_clk i
xgmii_txc_i[7:0]
xgmii_txd_i[63:0]

ref clk o|—»
xgmii_rxc_o[7:0]|—»
xgmii_rxd_o[63:0]|—
block lock_o|—»
hi_ber o|—»

debug_vector_o[15:0]|—>

% 4-1 Gowin 10G Serial Ethernet IP 7R — F—&

(e

J7 1A 9 1)

B!

Signal Detection

signal_detect i

A1 |1

ANEBOEINEDORH, 'Y 2—/LdD LOS B
\CHEE CE £,

1: AMEBFITESHTT

0 : AJME SS9

Z DIEE1T GW5BAT-138/75 DS IO IRIFIE L E T,

Reset

rx_rstn_i

AT |1

ZEHMOI RV vy MEF, 7277 47 Low, =
DIE BT GW5BAT-138/75 DIEEIC D BAFAE L E T,

tx_rstn_i

A1 |1

EEFMOFERM U vy MEE. 7277 47 Low,
DIE B GWBAT-138/75 DA DIHAFIE L £,

[y

Clock Input

xgmii_rx_clk_i

AT 1

xgmii f > X —7 = —ADZIET v v ZDREWEK
1% 156.25MHz T4, 2D/ vy 7 DY —AL LT
&, xgmii_tx_clk_i LRI Y —A 73N LIz
0y 7Y —AZBIRTH T ENTEET,

xgmii_tx_clk_i

AT |1

xgmii 4 VX —T7 = —ADKET v v 7 ZOEEEK
I3 156.25MHz T3, ZdD 7 v v 7%, ref_clk_o i
7y 7 FEHICEEL T AHNERH D £T,

xgmii_rx_clk_ready i

AT |1

xgmii_rx_clk_i 7 & v 7 O EANT ERTIE T,
xgmii_rx_clk_i 7 v v 7 BNZE L TWRWEAITL 0,
xgmii_rx_clk_i 7 & > 7 BEE L THWDHGEIE1 2 A
NTHVENRHY £9°, ZDIE51E GW5SAT-138/75
DEFEZDHIFELET,

xgmii_tx_clk_ready_i

AT |1

xgmii_tx_clk_i 7 1 v 7 OLZENI T E =,
xgmii_tx_clk_i 7 & v 7 NZE L T Wnggai 0,
xgmii_tx_clk_i 7 7> 7 N LZE L TWAEAEIT1 2 A
NTHHERHY £, ZDIF 51X GW5SAT-138/75
DGEINZDHIFAELET,

IPUG1178-1.3J
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— mE(E |2

= =4 g

(=353 J71ml 9 1) ]

Clock Output

ref clk_o |1 SerDes [Zi#ffisN DV 77 LR - 7y 76D
BEEHTHY . ZDJEWEIT SerDes DY 7 7 L
A~z y 7 LERLETT,

clk_out0_o 7 (1 IPNEB D7 vy 7 7], @EEEREO H ) a1
$13 162MHz T34, = Df5 513 GW5SAT-138/75 D
BIZDHRIFELET,

clk_out1_o 7 (1 IPNEO D7 vy 7 7], @EEEREO H ) 8
X 162MHz T9, = DfE 5 1L GW5HAT-138/75 D
BIDHAFELET,

XGMIl Interface

xgmii_txc_i A1 |8 XGMIl f v H—T =—AD 8y Fkfgar ba—
LT — K, xgmii_tx_clk_i EFRBLET,

xgmii_txd_i NS |64 |XGMIl A v 2 —T=—2D 64 Uy FEEF—XZ,
xgmii_tx_clk_i &R L EJ,

xgmii_rxc_o 7 |8 XGMIl A v #Z—T7 =—AD 8y "Zfgar hu—
LT — K, xgmii_rx_clk_i &R L ET,

xgmii_rxd_o H7 |64 |XGMIl A >4 —7 2 —2D 64 By NZEF—4,
xgmii_rx_clk_i ERHALET,

IP Status

block_lock_o HA |1 ZE7 vy 7ouy 7 REOE/R, ck_out0_o & [A]
MLET,
1: 297
0: vy ZIRNTH7RN

hi_ber o A |1 {& Hi BER ®ff7~, clk_out0 o LRI L 9,

pcs_status_o H71 |1 PCS RHEDIE R, clk_out0 o L[REHIL £,
1 IEFIREE,
0 : BHEIRAE,
Z DI H1E GW5AT-138/75 DA IO AHIFEL £7,

clear_ber_count_i AN BEROA D 227 U7 LET, 777 47 High,
clk_ out0 o RIFILET, ZOEFIT
GW5AT-138/75 DA IZDAAFIE L 7,

ber_count_o 7 |6 BERDOA w7 b, ixK63 T.63%BxbEhvr b
MEIELET,
Z OfE 51 GW5SAT-138/75 DA DO AIFE L £ T,

clear_errored_block count_i | A7) ErrorBlock o 7> 22 V7 LET, 77747

High, clk_out0_o & [FIHIL £4, ZDEFIT
GW5AT-138/75 DA IZ D AAFIE L 7,

IPUG1178-1.3J
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4 K——H%

= /1 (L

A A

(ER=2 771 9 1) ]

errored_block_count_o 7 |8 Error Block 71 7 & b, #x K 255 T, 255 x5 &
Aoy RMEIELET, ZDfEEIE GW5SAT-138/75
DEGECDHIFAEL ET,

Debug Interface

debug_vector_o 7 [16 o GW5AT-138/75 7 /XA ADIFAH

[0] : SerDes PLL & v 7 WKfEZ /RI(EH, 1: 72>
7, 0: 1y 7 IR TR,

[1] : SerDes %15 CDR ® v v 7 KfEE R E 5, 1:
2y 7, 0: 2y 7 ZFTHRY,

[2] : SerDes XfEDOHE A RI(E=, 1: A%, 0:
8] : {E=F AF 4 v 7 + w77 O IDLE Hlfa%
RIfE5, clk_outd_o SR L £9, 1:IDLE OHIBR
Ze—RIETLET,

0 : IDLE DHIFREZFAT L EH A,

[4] : Z{E=F AT 1 v 7 « Ny 7 7 ThD SEQUENCE
HIFR % R4 155, clk outd o ML £9, 1:
SEQUENCE DHIkrZ —RIZEITLE 9, 0:
SEQUENCE DHIERZ FEIT L £ A,

5] : XME=TF AT 47 «- Ny 77 TOIDLE A%
RIS, xgmii_rx_clk i ERIFALES, 1:IDLE ®
HANEZ—EIETLET,

0 : IDLE DI AZEIT L EH A,

6] : XIE=T AT 4 v « RNy 77 TOF—/3—7 1
—r T —%:9155, clk out0 o EEIEIL £4, 1:
F—"—Tnm— . xT—, 0: EFIRE,

[7]: ZIEZT AT 4 v/ « Ry T 7 TOT v A —7 1
— s =T — %R 5, xgmii_rx_clk_i & FEILET,
1: 7 —7nm— - x7—0: EFIKEE,

[8]: 31E gearbox T bit slip # /x4 15, clk_out0_o
ERBAILED, 1:bitslipz—EFEITLET, 0: bit
slip #5347 LEH A,

[15:9] : Reserved,

e GW5AT-60 7 /31 ZDGE

[0] : SerDes PLL v v 7 KEEZ RI(EH, 1: 2>
7, 0: 8y 7 IR TR0,

[1] : SerDes %15 CDR ® w1 v 7Kgz "5 5, 1:
2y 7, 0: 8y 7 SFUTULRLY,

[2] : SerDes Z{EOHEMMEEZRI(E S, 1: A%, 0:
BiZ5)

B8] : RIE-TF AT 4 v 2 « /3y 77 TO IDLE/
SEQUENCE HIfrZ <9155, 1:HIBRZ —[HIFATLE
T 0: HIFRZFATL £ H A,

[4] : Reserved

IPUG1178-1.3J
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4 H— b

B CHNEET
v 1)
debug_vector_o |16 [5]: ZIE=TF AT (v «+ /Ny 77 TOIDLEffil%x
95, 1:IDLE DA% —[EIFE{TL £, 0:IDLE
DFFANEFEITLEE A

[6] : Reserved

[7] : Reserved

[8] : Reserved

[9] : invalid header D= f5 &/~ 3 {55, 1 : invalid
header 2%/ L% L7-, 0:invalid header # %1 L £
HTATL,

[15:10] : Reserved

IPUG1178-1.3J 17(23)




535 A —H DRERL

IRT A —FDERK

2— =i, FFEMIZHE S T Gowin 10G Serial Ethernet IP D & & S FE 722§ 1)/37 2

— X ERERRT HVENH D £9(F 5-1),
# 5-1 Gowin 10G Serial Ethernet IP D#HI/NT A —&

P2y A FFa v
PHY Configuration
Channel Selection Lane MR QO Lane0, QO Lane1, Q0 Lane2, Q0

Lane3, Q1 Lane0, Q1 Lane1, Q1
Lane2, Q1 Lane3

Loopback Mode

Lane v —7" Ny 7 E— KD
IR

OFF, LB_NES, LB_FES, LB_ENC

Line Rate

Lane ® L — k

10.3125Gbps

Reference Clock Source

Y77 L Ry«
— 2 DER

QO REFCLKO, Q0 REFCLK1,Q1
REFCLKO0,Q1 REFCLK1

Reference Clock Frequency

V77 VLA 7my 7O
B DR E

125MHz, 156.25 MHz, 312.5 MHz, 625
MHz

PLL Selection

PLL ®jgR

QPLLO,QPLL1,CPLL

AFE

Differential Swing

100mV~900mV

BEIEEBE B DA A > 7 Vdiffpp 24
% L %9, Vdiffpp=2xVdiff

FFE Mode Auto B FFE E— RZ2MR L £,
Manual Auto : HEjE— K
Manual : F#j€— K
Cm 0~19 %{& FFE pre-cursor
Cco 21~40 %12 FFE main-cursor
C1 0~19 %18 FFE post-cursor
SD Threshold 25mV/~200mV ZEFEEEFSD ALy a /L R

IPUG1178-1.3J

18(23)




6 GUI TRk

6 GUI TO®ERK

2 —H—%. IDE @ IP Core Generator % i i§ L C Gowin 10G Serial Ethernet IP % I}
NHLBIUEKR T ENTEET,
1. IP Core Generator #Bf <,
Tu Y=l FIMER S, [Tools > IP Core Generator] % B & £ 97(X 6-1),
X| 6-1 IP Core Generator

Target Device: GWSAST-LV138FPG676AES

Name Version serdes
v Hard Module
ADC R
BandGap Information
CLOCK
bse Type: Serdes
13¢ Vendor: GOWIN Semiconductor
10
MIPI_DPHY
Memory Summary
SPMI
User Flash The Gowin Serdes IP is a comprehensive IP base on Gowin Serdes. It includes various high speed protocol, such as SGMII, CPRI,
v Soft IP Core JESD2048B, etc. It also provides a Customized PHY configuration to configure Gowin Serdes flexibly.
Al

BackGround Configuration
DSP and Mathematics

IPUG1178-1.3J 19(23)




6 GUI TRk

2. SerDes IP O T 4 B <,
IP Core Generator 7> SerDes IP Okl 2 B & £ 4°(X 6-2) :

6-2 SerDes IP DR EIH

General
Device: [cwsasT-138 | Device Version: [B |
| Part Number: |GWSAST-LV138FP6676AC2,’I1 | Language: Verilog ~
! File Name: |serdes | Module Name: |53rDesiTop |
Create In: - ‘
Protocol | ¢ 10G Serial Ethernet j Create

10G Serial Ethernet

Information

Type: 10G Serial Ethernet
Vendor: GOWIN Semiconductor

Quad0 Quad1
Summary

The Gowin 10G Serial Ethernet IP provides customers
QPLLO QPLLT QPLLD QpLLT with a2 10G Serial Ethernet sclution that supports the
IEEE Standard 802.3 clause 49. The IP supports
10GBASE-R PMA/PCS layer.

CPLL CPLL CPLL CPLL CPLL CPLL CPLL CPLL Reference
s Reference documents(CN) - IP reference designs and
user guide
Lane0 Lane1 Lane2 Lane3 LaneQ Lanel Lane2 Lane3 * Reference documents(EN) - IP reference designs and
user guide

OK Cancel

SerDes IP O kiEim CE 9 General) &7 v a7 NA—T7 % LET

e Device. Device Version, Part Number 47> a v : BIfEO 7 a v =7 F TEIRINT
WHTF T DETMIL > TRESNET,

e Language 47" = > : Verilog(7 7 4 /v M)B X VHDL VA — FShvE 7,

e File Name. Module Name, Create In ="' 2 . : SerDes D7 7 A V44, EV = —/b
G, BEIRIP a7 D7 VEONRAEZRET H-DIEHENET,

WIZ, "Protocol"4 7' a »CHE T a fha @R L, AMlO"Create" R ¥ &2 U

v 73 BHE, Ta b aOBRE A X £9, "Protocol" 47 Y a DO FIZiX, BEY

AR—hrINTW5b SerDes 71 =L & %Fin3 % Quad, PLL, 3 XU Lane Ofii Ik

WMAFRENET, AMNIZITEALE Protocol 7' a o TEIR S N7 1 b 200 BEE

#(Information, Summary, I X Uf Reference)3 & xS VE T,

IPUG1178-1.3J 20(23)




6 GUI TOHERK

3. 10G Serial Ethernet IP Ok 2 B <
SerDes IP O E® [Protocol] U A k26 [10G Serial Ethernet] Z 38R L. A1

® [Create] R¥ %2 U w27 LT 10G Serial Ethernet IP 4 ki % B & £ 3 (X
6-3).
6-3 PHY Configuration ¥ 7

PHY Configuration ~ AFE

Channel Selection: | Q1 Lanel

Loopback Mode: |OFF ~

Line Rate: 10.3125 Gbps
Refclk Selection

Reference Clock Source: Q1 REFCLK1

<

Reference Clock Frequency: | 156.250 w | MHz

PLL Selection: CPLL w

Debug Ports

Calculate

KK O 211121 10G Serial Ethernet IP @78 — M X3 FER S 4. AMII21E 10G Serial
Ethernet IP D54 7"~ = > (PHY Configuration % 7 & AFE % 7 % &te) BERR S
FI, BHERA T 3 OFEICHOWTIE, #5128 LTE X0,
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4. P %Ak
10G Serial Ethernet IP DA E T L7c b, B OA FTHIIZH D TOK) RE 27U >
2 LT 10G Serial Ethernet IP B5# 7 7 A V&£ L E 3, Z DO SerDes IP DA% ]
miZix, ARk S 472 10G Serial Ethernet IP & %1557 % Quad, PLL, 35 X O Lane Of#
FRIMDI R R S E (X 6-4),

6-4 SerDes IP f& 5B H 1Z 3317 5 10G Serial Ethernet IP

General

Device: [cwsasT-138

| Device Version: [B |

Part Number: |GW5AST-L\I’1 38FPGG7BAES

| Language: Verilog ~

File Name: |serdes | Module Name: |Ser’DesiTap |
Create In: |Documants\serdes ‘
Protocol ‘ !4 10G Serial Ethernet j Create -
10G Serial Ethernet
|
ten_giga_serial_ethernet:Ten_Giga_Serial Ethernet Top Information
Type: 10G Serial Ethernet
Vendor: GOWIN Semiconductor
QuadD Quad1
Summary
The Gowin 10G Serial Ethernet IP provides customers
QPLLD QpLLT QPLLD QpLLl with a2 10G Serial Ethernet sclution that supports the
IEEE Standard 802.3 clause 49. The IP supports
10GBASE-R PMA/PCS layer.
CPLL CPLL CPLL CPLL CPLL CPLL CPLL ‘ CPLL Reference
s Reference documents(CN) - IP reference designs and
user guide
Lane0 Lanel Lane2 Lane3 Laned Lanel Lane2 Lane3 * Reference documents(EN) - IP reference designs and
user guide
Reconfiguration| View Clock Schematic OK Cancel

BEOLE FHIZHD [OK) REZ 27 VU v 795 E . SerDes IP OR#E 7 7 A LR
. ZH T Gowin 10G Serial Ethernet IP A2 52 T L £,
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7V 77 L0 R« FHA

79771/‘/2-7-“47“4‘/

AR OV TIE, GOWIN DR — A_X— K1) % Gowin 10G Serial Ethernet IP V) =~
FLR e T BT I,
IN=RT 2T « 7Ty N 74 —AEFXT7-11x7T 280D TH,
K71 N—FU=z7 « 79y 74— BLRZEOTuvy I K

GW5AT-138K

10G Serial Ethernet IP

XGMIl Generator

XGMIl Monitor

A4

O . SerDes
SMA

SFP-+

DK_START_GW5AT-LV138FPG676A_V2.0

VT 7 LY R FHFAL o DA— R T 2F « 75 v b7 4—AhiE, DK_START GWS5AT-
LV138FPG676A V2.0 BiFA— RT3, EOXIZTRT XS, FPGAIZ., 10G 1A —H xR v
MEIEDTZ OB A — K ED SFP1 241 LTINS D 10G SFP+YE Y = — /LICHEE S 4L
TWET, 7. SMAAA13 B XN AB13)#EH THEH S 156.25MHz D ZEE) 7 v v 7 3
SerDes DY) 77 LAy L LTATINTHET,

U757 LA FTHA L Tld, XGMIl Generator £ = — /L3 XGMII TEX DT — % %
10G Serial Ethernet IP (23557 % 72 $124# F < 41, XGMII Monitor <& ¥ = — /L% 10G Serial
Ethernet IP IZ L > TRZAEENTT —F Z BT D720 SN E T, £/, =—F—I%,
GAO il U T, BZIEIND XGMI T —X 28545 LR TEFET,
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