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H R A K i % 15

FERIEIEREF, 2 gmii_tx_en_i B RS, #F XTI gmii_tx_er i B
R, RIS AT A& R B B e R R . Bl 3-12 R AE 2500M #
RN A BB R ROk IS AR, Kl 3-13 EIRTE 2500M R T fE
AN B R MU R T R
& 3-12 2500M 2R T 7 BAEBETEE R DK PImURE
gmivekof | ) 1 F 1 & L fF L 1§

gmii_tx_en_i 2p00 [/ X 2b11 X 2'b00
gmii_tx_er i Ji 2'h00 // Y 2p01 X 2'b00
smi_ i 77— = = S 77777777

& 3-13 2500M JEZ T 5 BA TR R AR RIS
omuckof | ) 1L 1 1L AL

gmii_tx_en_i 2b00Jf X 7b11 /i Y 7bo1 X 2'b00
gmii_tx_er_i Jii 2'600 Jii Y 2b11 ) 2'600
ami_xd s 77777 = == S 7777777777777

BB R&E

Y gmii_tx_en_ i {55 L, % gmii tx_er i 55 H, HHXMNAE
AR 8hOF, ki BB K%, B2 gmii_tx_er_i &4 2°b00,
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EREBY R AKIEERE, FEFEENE, FEY RS SRR DA MW k1% i
7|"3:‘z, R . K 3-14 fE/RTE 2500M 3R 3OV E BN 208 9 e it ki
T2, K 3-15 B/RAE 2500M # R T 1 3ON A B BT R i Rk .
& 3-14 2500M R T A B AR REY B RIE
gmil_tx_clk_o mmmm

gmii_tx_en_i 2'b00 ,f/ X 2b11 // 2'500
gmii_tx_er_i 2'p00 ] )( ff 2611 X 2’600
ami_bxd 3 Z%%MZ e s e =77

A 3-15 2500M ER T AR ATHINREY B RIZ
miwekof | F ) fF 1 fF [ & | F L fF 1L ] s

gmii_tx_en_i 2'p00 ;’;’ b 2b1 I/ X 2001 Y 2’600
gmil_tx_er_i 2'b00 Jli Y _2p10 ] 2pn b 2'b00
gmll I)(d i Z%%Z% X E'hSE55 X ;- 1E'hd555 e-h ————— DATA —/)‘—F- {E'HOF, BhOATA} \4—ﬁ— 18'hOFOF —r—»ZW
R REEIR KX

P R R IXRFRER F, gmii_txd_i $r4: k1% 8'hOF, —EXINtA] 528y
7;213 8'h1F. K 3-16 JE/R1E 2500M 3 F T F s AR B T R 45 R 1 &
IEAE, B 3-17 JEI/RTE 2500M JH R N A AT BN # Y AR M Rk T

o

A 3-16 2500M EER T A B BRI REY B R RIE
amivcekof | & [ F L F L F 1L F L L F L

gmii_tx_en_i 2b00 J/ X 2b11 J/i X ] /| 2boo
gmii_tx_er_i Jii 2’600 J/i il b1 | X 2’600
ami_wd_i Z i p—— o T i =) e e

A 3-17 2500M E R T AR AT EI REY B R RIE
gmivcekof | f ) F L fF L F L f L F L L L L L

gmii_tx_en_i 2000 J/ X 2b11 I X 20010 X/ /200

gmii_t_er_i i 2'b00 i X _2p10 X/ 2p11 J/ X 2b00

ami_xd_i T e T S —, e E— T A | ——— T
FEWILERNEIE

M TR T, KIERTZEHI gmii_crs_o #1 gmii_col o {55, ##
0, AIZRR DL AT R IR I R A DRI, 753 W 4k 22567 i kik
R, F PRI E] gmii_col_o AL, r‘r{ﬁ%J:TFj gmii_tx_en_i Al gmii_tx_er_i
B 0, HRERILR UK A%, #F gmii_crs_o F11 gmii_col_o #{4 0
Ja ., HP AT BLE AT PUE 2 15 5 l3w%ﬁfaamw@z?¢ﬂ1
R G FE, B 3-19 JB/RTE 2500M JHR R R G R FE .
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[

A 3-18 2500M X T K%
miekof | & fF 1 F 1 F 1 fF 1L fF 1L f

gmii_tx_en_i 2p00 X 2b11 I/ X 2'h00
gmii_tx_er_i ff 2'b00 ,I'/
omi_xd_i 7777777 e | - s > ———X X X T
gmii_crs_o 2'p0q] X 211 Jf h 2'b00
gmii_col_o Ji 2'b00 //
& 3-19 2500M i ZR & 3% W15
gmii_tx_clk_o { f 1 f f S N S /A D O R S T B
gmii_tx_en_i 200 Jf X 2b11 /l b 2'b00
gmii_te_er_i Jii 2'b00 Jii
amii_txd_i %:;‘ X 1EhSES5 X ot Ehdsss Bep X f'l A X L‘..W
gmii_crs_o 2'600] X 2b11 // | 2'b00
gmii_col_o Jii 2'b00 i ¥ o1 ) 2'b00
3.24 MAC B#:0
MAC i

U MAC W28 & 4T Bl Fe v R Bl 10 id fE . Bl Uil 5 )20

+ rx_mac_clk_o.
IFE MAC ik

K 3-20 JE 7R 1E 2500M 3E F T 3R CON R ET IEH MAC idz o 72,
3-21 JE/RTE 2500M R N 7y A B IEH MAC Wiz FE -

* rx_mac_valid_o 1 i, FKIHILE M rx_mac_data_o A%k 4
rx_mac_valid_o 1 rx_mac_last_o [Fi N 1 i, ZBH I E # rx_mac_data_o
BRCENIZ— i MAC Wi i J5 20ds, 45 B rx_mac_ub_invalid_o=0, %/~
P IR EA % 5 I rx_mac_ub_invalid_o=1, FRIEAAIFTT %
WA FEVER IP %A buffer SR AFE2MH LA, PR P 2h 2
I 221 4 #5422 S AR 9 i, MAC it () 5B < 18 4t B 3 R il e B2 e B
TS5 it -2z ) A i ] 2

/& 3-20 2500M &= T B AEEE IE¥ MAC izl
cakof | F L L F L F | fF L& | fF 5L s

ox_mac_sata_o T - = =P i T
rx_mac_valid_o ]]‘ ﬂ
X_mac. // //
_mac ﬂ ﬂ
i i

/& 3-21 2500M EZE T A AZT L IEE MAC ik
meekof | f | | fF L f 1 F £ &1 F - F s fF s

ox_mac_sota_o T : = —c ,/,/
rx_mac_valid_o // ﬂ
X_mac. // //
 ma I i
I I

IPUG1172-1.1 13(40)




3 ThREH

5

32 D

212 MAC st

Y rx_mac_error_o A 1 I, FoRMFTmiA FELeqR, BiAM RIS
IEiT rx_statistics_valid_o Al rx_statistics_vector o {5 5 &% .
rx_mac_error_o {Y£7E rx_mac_last_o ¥ 1 IR 24T AR
3-22 HI& 3-23 7373 &7 2500M T SN B EON B HUE — MR MAC Ml i)
£ GUN
& 3-22 2500M EF T BN ELR4E IR MAC MRk

S S L e e e o e o e S e O S SO O S S /AN N Dy AN ) U
x_mac_data_o : — =3 i 7
n_mac_valid_o _// //

rx_mac_last_o ﬂ //
rx_mac_ub_invalid_o ﬂ //
X_mac_emor_o I il

& 3-23 2500M #EZE T R BT BT 451R MAC izl

mmecckof |4 L F L F L F L fF L L L e
w_mac_data_o 2, o A Y =—u J==ck 1
valid_o ﬂ //
b t /{/ //
n_mac_ub_invalid_o // //
ac_error_o /{/ //

LI R AR RIS, rx_mac_error_o &1
B3 FCS AR
Pl E) align i
EFOEREH, U B PHY 2410 gmii_rx_er_o 556 %
XTI, LR
MK EES R . AVETRE Jumbo TifeRS, Uk VLAN M/ T- 64 F5E0K T
1518 7717, VLAN M/ T 64 FA5 8K T 15622 775 ff g Jumbo TIRERT
BT 64 7T
W MAC it FCS Forward
LH PR E IP UL FCS Forward i, 1P 234202 FCS 7

BURG R P, anlE 3-24 2K 3-27 fin. RS, 1P 588 H 3R FCS
B, FFiEIT rx_mac_error_o I rx_statistics vector o 67~

& 3-24 2500M JEZf# 88 FCS Forward B3 850 IEA MAC il

mmeeckof | L& L f L F L fF L F L& L fF L f L1 f/ &1 14§ Lf1F1§F1LFf1_
m_mac_data_o 2 o E T o0 T = —Jf
rx_mac_valid_o Ji i
m_mac_last_o [ I
n_mac_ub_invalid_o [ I

o > w0 Do

|
=
.

& 3-25 2500M & £ i FCS Forward .58 AMEHIN 452 MAC Wil

wmacokof | F L L L L L F L
rx_mac_data_o o4 s ! oo e

n_mac_last_o
rx_mac_ub_invalid_o I I
_mac_ermor_o I I
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& 3-26 2500M JEZfFRE FCS Forward B8 27500 I MAC il

S S T s I s NP s N s (P sy R s SO s P s B s[NP s N s IO sy AN s Y s SN0 s NP Sy 0 s Y S N s (O
~_mac_data_o 27 s T o0 ] s A
n_mac_valid_o i I
n_mac_last_o L I

rx_mac_ub_invalid_o // //

& 3-27 2500M & Z/§i 8% FCS Forward 58 A5 45% MAC Wi

O S S O e O S O S O S SO T S (O SO Sy Y S O M SR /A ey NS S S S AU /AN S NS S Y S
_mac_data_o 2 o s r o e
x_mac_valid_o
o _mac_last_o i 1{
n_mac_ub_invalid_o I [
rx_mac_eror_o L I

$ZUL VLAN Tagged i

2 1P #:Y 2] VLAN Tagged Miihf, £7E rx_statistics_vector_o #57 Hi
79 VLAN Tagged fit. VLAN Tagged i ¥ MAC kit 2 J5 #5775 0x8100
I, VLAN =B 4 75, Hrpipieiy 0x8100, J5M~ 11y VLAN
Pa%s, W 3-28 Fis.
&l 3-28 B AEEFT VLAN Tagged Wizl

w mac_sata_o T X X X X G T X a—— XX 1 T

FEU MAC Control i

2 |P it 5] MAC Control Miiisf, £:7E rx_statistics_vector o $&7x i
-5 MAC Control 5i. MAC Control Miy L/T F B~ 0x8808 (i,

A 2% B 5 8 B3

78 LUK 2R 8% B0 5 o B X TR AR e, 2R A AT RE & B
TS . BB, PR 25— rx_mac_valid_o. rx_mac_last_o I
rx_mac_ub_invalid_o < [FIF N 1, BIE—ANFT )5, Mg R H N
P27 /5 AL B A S I O R AR
WGt

BRSO 14815 B AE rx_statistics_vector o {5 5. 4
rx_statistics_valid_o & 1 i, FJK~ rx_statistics_vector_o %L, I
rx_statistics_vector_o a7~ T WIFLUMI KIS iHE B . B WnE 3-29 fiw,
rx_statistics_vector_o i 72 X in#% 3-3 iR

IPUG1172-1.1 15(40)




32 D

rx_mac_clk_o +

_mac_valid o

r_mac_last o

r¥_statistics_valid o

rx_statistics wvector o
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& 3-29 #ik gt
L ¢ R N A

Ji \ I

[ \ /

I / \ /

2% 7 ¥ 2%
22 3-3 rx_statistics_vector o HriE X
& | A Eii3%
26 | RX Alignment Error R EOWUAS & =9 (R B s, B
25 | RX Length Error WK AR A bR, B
24 | RX FCS Error R BRMAFCSH R, Bl
T : = - e

23 | RX_ER Error %ﬂii’%g?&*Ll&?JPHY):%ngu_rx_er_o{ 5
22 | RX Collision Error FERRCTAREAR, R f b th o, 1
21:6 | RX Frame Length P E, OFEFCST B
5 RX Flow Control Frame | fE4s XU LA, dn o iz, Bl
4 RX MAC Control Frame | # £ #20iiyMAC Controlifii, &1
3 RX VLAN Frame R B VLANT, B
2 RX Multicast Frame TR B H iR, B
1 RX Broadcast Frame A SRy R, B
0 RX Unicast Frame WAy SR T, B
MAC &%

ik MAC W P Bl e N SR AT HdE M id R . i kIR E S R

T tx_mac_clk_o, #i#A 156.25MHz.
IE% MAC %%

K 3-30 fi7rfE 2500M i 5N O AU IEH MAC WUAE e, 1A

3-31 JE/~7E 2500M 8 K T 73 N A Ft 1 MAC MR I& I FE

FEFEA W R IELFEF, tx_mac_valid_i Zi—EARFEN 1, HRX
ZERIN A BEAE N 0. 24 tx_mac_ready o Al tx_mac_last_i [FI Ky 1 i, 8
LA tx_mac_data_i #% k1% HoIX —i MAC il 1 ¢ J5 B, 2 b
tx_mac_ub_invalid_i=0, F7xA&KIEH &M 1EdE, £
tx_mac_ub_invalid_i=1, F/RA&iERE 78 (A7 WEHE) . FE
HE P HEA buffer FSREEAE AT LK, (K1 FH 7 75 2 4L ik DK
Wi, 7F tx_mac_ready_o N 1, K RIERSE, B RIBEMUEEE K%

= bb

SeHE, Wi TR AT o a) 2
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& 3-30 2500M EZ T B AELE IEE MAC hiRE

ox_mac_clk o mm
tx_mac_data_i Z%%MW o0

tx_mac_valid_i // /7 //
tx_mac_ready_o // [/ //
tx_mac_last_i / / [/ ﬂ
tx_mac_ub_invalid_i // [/ ﬂ
b mac et / / I

/& 3-31 2500M #EZE T B AL IEHE MAC DiRE

bcmac ok o mmmmm
tx_mac_data_i m@m oA

tx_mac_valid_i // _[/ .t/
tx_mac_ready_o // ﬂ //
tx_mac_last_i // ﬂ //
tx_mac_ub_invalid_i // ﬂ //
tx_mac_error_i // ﬂ //

12 MAC Wik

fERIEFET, 24 tx_mac_error_i f1 tx_mac_ready o [AI N 11, F£
TN YR BE N RS . B 3-32 JEARTE 2500M R T AR A B 4
7 MAC it i) K i% 1 72, B 3-33 JE /R TE 2500M 3 T S8R A7 40 4 7 MAC
Y SESNN o

& 3-32 2500M EZE T R B AESET R MAC i RI%E

tx_mac_data_i W%m B
tx_mac_valid_i // ]] /]
tx_mac_ready_o // ﬂ /]
tx_mac_last_i // ﬂ [/
tx_mac_ub_invalid_i // ﬂ [/
tx_mac_error_i i i I

/& 3-33 2500M & T BN E 1R MAC hiRIE
tc_mac_ck o mmu—u—wmm

tx_mac_data_i

tx_mac_valid_i // jj’ ﬂ

tx_mac_ready_o // // ﬂ

tx_mac_last_i // // //

tx_mac_ub_invalid_i // // //

tx_mac_error_i // // //
%1% MAC 5 FCS Forward

AP E IP N Ki%L FCS Forward U, 1P A4 H 3R FCS
B, FPERIESE DATA ZE G, T8 HE T3 INn FCS 7B, WA 3-34
F1E 3-35 Fiss

& 3-34 2500M & T {# 88 FCS Forward B3 AEHE MAC Wik %

i J
i i
i 1
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& 3-35 2500M E % 8¢ FCS Forward B A ENAHET MAC i ki

¥ R

S

FEMTRA & E

W TR T, IP i tx_collision_o A tx_retransmit_o 15 515~ K
R . WP RIEFEF, H AR R oA, AR DL AT R %
AR RIE MAC M. iRkt it fede, PRI R v o= Az, T IR EE,
PLORE B 1) IE A A T . 24 P A 2 tx_collision_o A7 1 B, i BH LA 28
B B AHERF] tx_collision_o A 1, & 3 tx_mac_valid_i
B0, Hk4imitik MAC mift & i%. fERIIE] tx_collision_o A 1 [ [FH,
WS tx_retransmit_o 4 1, UiBHHIRPRAEGEIEE A, AT RLEATRE
JETSE R, NG P R, 15 7E 5 AN E N tx_mac_valid_i
B, HES I E T RIS W P MRS R Mk, ETE 5 N
Ja FHE tx_mac_valid_i B 1, #E& N —Mif) k1% . fER0M 2] tx_collision_o M
1 fEI, 5 tx_retransmit_o v 0, UiBHRMRAAESFRTEERN (F—
iR I 16 RET SRR AR CLR % 64 T2 J5), U P 75 s i
Ri%. B 3-36 JBn A ph RN B R iR, K 3-37 FIKE 3-38 4 il R
AR AR IR .

E 3-36 VHRITE K
b mac_clk_o /A S N S N Sy AN Y /A S N /AN S N (N /AR Y /A S SN /A S AT /AN SR S Y S B
_mac_data.i 1 ; f /= 7 T [, 7 Jow: f
t iai_f Ji YA Vi I Ji Vi Ji
I / Y Vi I 1 T i
I Vi I /- \ L 1 I Vi
I I I I I Ik I I
I I i /I /[ 1 i I
b I i i i I i i i
b I I I I I Ik /s I

& 3-37 MRIATHFER (EZHEFE)
wmeeakof | § ) F | L F L& &1 & L L L L L L L
tx_mac_data 9/ 1 ] X =)= s i R ) i, /s e }
4” I J I | S

.
.|

H

K 3-38 MPRETHFER BEBIHFE)

E S N 2N S o U D /S S N N A S N/ U S S N S S DN S U N N e I Sy N S R
rac_data i 77777777, s = i VA [ = [

be_mac_vald Vi I J | J J I | R
Cm; I I/ Y J \ I I 7 i i |
i 1 i i i i i i
i i i I i I I i
i i i I i I I 1
L 1L L I L I I L
I i I I I I I L
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RiEGt
RIEMIRI S5 BAE tx_statistics_vector o {55 4H . 4
tx_statistics_valid_o >4 1 I, 3£Ix tx_statistics_vector_o H%k, LA
tx_statistics_vector_o i/~ T NI IEMI IS THEE . BF WK 3-39 Ak,
tx_statistics_vector_o i & X 41#% 3-4 Fiix.
& 3-39 Rixgiit
tx_mac clk o + f f H f f f .f.f f f f
t_mac_valid_i jf \ /){
tx_mac_last | /}'( / \ /)/
tx_statistics_valid_o /}'( /)/ / \
tx_statistics_vector_o 4; 43 ﬂ %
# 3-4 tx_statistics_vector_o fLE X
hE | B ik
28 TX Collision A TS, S sb ik e P A e, B 1
_ P TAHAT, el AR . 0 AR 1
27:24 | TX Attempts Wik 1 RS 2 YR 15 fCFH 16 WORIX.
3 Excessive Collision ﬁ*?ﬂgﬁﬁ? USRI MIZE 5 16 YR 2% A 1 B
PR, B
22 Late Collision WERM R KA CKIE 64 F 2 ), B A1
21:6 | TX Frame Length KIEWHE, ¥ FCS 7B
5 TX Elow Control Frame g%ﬂIﬁﬁT, WREN AL E 1P ARSI,
4 TX MAC Control Frame | Wi &i% Wi’y MAC Control i, & 1
3 TX VLAN Frame WS RIE WA VLAN i, B 1
2 TX Multicast Frame AR IE MUY H T, B 1
1 TX Broadcast Frame W AIEMUCR T i, &1
0 TX Unicast Frame AR R E WU B, B 1
Flow Control LhfE
IP 2 #5443 T T Y Flow Control Thfg. fE4 W THR K, F /AL
ISR IP RiEsE I Pause i, SEILIRIEINEE
%1% Pause M
H A LU e tx_pause_req i 55 & 1, k&K% —1 pause M.
tx_pause_val_i [\{E 1 A\ 3| pause Mi[(] parameter B, F kit 5 pause i
[i]. tx_pause_source_addr_i{F A pause MiHJE MAC Hihik &%, KIENF
M B =T .
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& 3-40 Ki% Pause
wmacckof | F J 1 &L &L ) 1
tx_pause_req_i J'",'f / \ J";{
t_pause val i %V % W %!%
tx_pause_source_addr i %V % V %V
UL pause i

2 IP U F|—A pause f5, &1 rx_pause_req o 55 H 1.
rx_pause_val_o [ NI F pause ift) parameter B, FHK it pause
IS 5] o
] 3-41 £ pause Wi

mmacckof | & ) L F L & L §F [ F 1L

X_pause_req_o

rX_pause val_o
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FCS Forward IhgE
IP 374 A AR B B FCS Forward ZhEE .
X FCS Forward IThik

4 P4k 11820 FCS Forward ZhAERT, FCS = BAN2 il i 21 F 7 )
IP 2 B3k FCS B, FHme Lo it 2 rx_statistics_vector_o A0
FB. M PRI FCS Forward ThRERT, FCS T B a4l b Hi 21 il
IP {54 BB S FCS 7B, U4 i i 2 rx_statistics_vector_o #f
IVES='S

%1% FCS Forward IhgE

M F P 22| k% FCS Forward ThEERt, P L1t HE I K% FCS K.
IP & HZHAE FCS 7B, JFEINESIMEI LR MM, 2 F ffgE K% FCS
Forward ThEert, H P FiHH FCS #E, IFEH P IMIKIES IP.

PAD IhgE

M H 2Rk 0% FCS Forward Zhigghs, 2 H 7 &i£3] IP #bi/T 60
FH COME$E FCS), IP 2 HBh#h 0 2 60 775, FHIHRINFCS #B, LIMRIE
R 3%E AR IIRT & B 64 775 ER - 4 H P #i e & 1% FCS Forward ZhgERT,
IP A2 HEIENT 64 71, SRR AR B AN B 58 4t FH P e

%1% IFG & B ThEE

1P TARAE X TN, P AT BLR B ORI A& /)N IFG. 24 1P
TAREREXTRN, P W E R E RN IFG B2 0, &/ IFG VR
12 F75.

MH PRI IFG BhReR), IP KiEfH/N IFG N 12 745, B 96bit. 24 H
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flife IFG DiRent, IP R4 P E e/ IFG. #HH P& E &/ IFG /M
8 77, IP SEPRi/N IFG N 8 s AW E /DN IFG K T-5T 8 #79,
IP SChRRN IFG AP BB, B/ IFG BOKAT i 255 745
Jumbo X EINEE

IP 32 Jumbo ThE. 24H 2% 1E Jumbo THAERS, 1P )W 1E s DL Wi
KR 64 F41~1518 7715 (3E VLAN WD EL 64 7 17~1522 45 (VLAN ).
B LR R ZE IRV N, rx_mac_error_o 1878 i 4R,
H. rx_statistics_vector_o #' RX Length Error 4 1. 4/ f*féifit Jumbo ThAE
i, HAEBRCEIR LR M T 64 2795, IP A &AW AR R
Management Ifj &€

IP 249 F 2t MIIM £, J7 (8 F P @it MDC #1 MDIO Bt & PHY
BT A AR

MDC H}%h 1 miim_hs_clk_i f AW 8hor Ak, B F R
miim_hs_clk_i fi NEEPSRACE 5418, MDC B8R 54 PHY o8 7 2
K, BEHEIESH%E 51 Fizn, MDC. MDIO &K 3-42 flior.

3-42 MDC. MDIO &#-~&HE
FPGA

PHY IC

u ch L g mdc

g mdo_|
mdc_o
MAC mdio_oen_o >
(optona) > P
mdio_in_i [«

— mdc

mdio

MDIO #%#:27% verilog Wl -

assign mdio_in_i = mdio;

assign mdio = (!Imdio_oen_o) ? mdio_out_o : 1'bz;

B miim #2045 5[5 T miim_hs_clk_i B4,

LT SRR, P mim_wren i B 1 —ANEY. IP 2T
miim_busy o $i, Wi miim SZRIEEH TR S #AE. 24 miim_busy_o
BN 0, BRHIREEELR, AP THT T — IR S H#E
miim_phyad_i. miim_regad_i il miim_wrdata_i {5 5 7£ miim_wren_i 4 1
IR Lk EHERLTE, HAE miim_busy o A 1 BHEREAZE . miim i £
@ 3_43 ﬁﬁz]—:\‘o
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& 3-43 miim EBF

LSRN  T  J  J  JO J

miim_phyad_i %‘( ff V
miim_regad _i %‘( ff V
miim_wrdata_i % ff )‘//
miim_wren_i f—\ ff
miim_rden | ff
miim_rddata_o %V
miim_rddata_valid_o ff
miim_busy_o f ﬁ \

EHHAT AR, F P mim_rden i B 1 — AN, IP &
miim_busy_o $i5, Vi miim S ZRIEEAT G EAE . 24 miim_busy_o
BN 0, FoRIbIREARIEL IR, P T N — il 5 #5:4F .
miim_phyad_i A1 miim_regad_i {5 5 7 miim_rden_i & 1 B f £ 28 FifE#%
4, HAE miim_busy_o N 1 N {REEAZE . et #2d, F - il
miim_rddata_valid_o {55 . 34 miim_rddata_valid o & 1 I}, /A PL7E
miim_rddata_o 15 5 KA MR E R . miim B2 an &l 3-44 k.

& 3-44 miim
mim_hs_ck i f L f L F LA LA LA AL LA LE AL L L
miim_phyad | % ﬂ W
miim_regad_I %‘( ﬂ W

miim_wrdata_i %( ” W
miim_wren_| ;';{ f(f(
miim_rden_l f—\ f;{ ff

miim_rddata_o A% %( X/// %.V

miim_rddata valid o ;';{ f_\ f(f(

miim_busy_o f ﬂ ﬂ_\
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Gowin 2.5G Serial Ethernet IP ) 10 i 140 4-1 B,

K 4-1 Gowin 2.5G Serial Ethernet IP 10 ¥ O~ B

— >
—_—  »

clk_in_i

rstn_i

signal_detect_i
basex_link_timer_i[8:0]
sgmii_link_timer_i[8:0]
basex_or_sgmii_i
sgmii_mode_i
repeater_mode_i
rx_jumbo_ena_i
rx_fes_fwd_ena_i
tx_mac_valid_i
tx_mac_data_i[15:0]
tx_mac_last_i
tx_mac_ub_invalid_i
tx_mac_error_i
tx_pause_req_i

tx_pause_val_i[15:0]

tx_pause_source_addr_i[47:0]

tx_ifg_delay_ena_i
tx_ifg_delay_i[7:0]
tx_fcs_fwd_ena_i
miim_hs_clk_i
miim_rstn_i
miim_phyad_i[4:0]
miim_regad_i[4:0]
miim_wrdata_i[15:0]
miim_wren_i
miim_rden_i
mdio_in_i
configuration_vector_i[14:0]
gmii_tx_en_i[1:0]
gmii_tx_er_i[1:0]
gmii_txd_i[15:0]
phy_addr_i[4:0]
mdio_rstn_i

mdc_i
phy_reg2_i[15:0]
phy_reg3_i[15:0]

rx_mac_clk_o
rx_mac_valid_o
rx_mac_data_o[15:0]
rx_mac_last_o
rx_mac_ub_invalid_o
rx_mac_error_o
rx_pause_req_o
rx_pause_val_o[15:0]
rx_statistics_valid_o
rx_statistics_vector_o[26:0]
tx_mac_clk_o
tx_mac_ready_o
tx_collision_o
tx_retransmit_o
tx_statistics_valid_o
tx_statistics_vector_o[28:0]
miim_rddata_o[15:0]
miim_rddata_valid_o
miim_busy_o

mdc_o

mdio_out_o
mdio_oen_o
gmii_rx_clk_o
gmii_rx_dv_o[1:0]
gmii_rx_er_o[1:0]
gmii_rxd_o[15:0]
gmii_tx_clk_o
gmii_col_o[1:0]
gmii_crs_o[1:0]
gmii_isolate_o

status_vector_o[10:0]

link_partner_ability_base_o0[15:0]
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Z 4-1 Gowin 2.5G Serial Ethernet IP 10 ¥ [

() 77 18] (A i3

Clock Input

clk_in_i input 1 HELEIIN BIE 5, SEA S T50MHZ
Reset

rstn_i input 1 BAfES, AR

IP Configuration

SR T EERCE , Mlconfiguration_vector i[1]ZH &%
ignal_detect_i input 1 A 2L D

signa I

T P L. st R

0: FME SR ThEe

basex_link_timer_i input 9 2500BASE-Xris T LinkH 1]

sgmii_link_timer_i input 9 2.5G SGMIIHC R Link iy [H]
DYNENN G2 R

basex_or_sgmii_i input 1 1: 2.5G SGMIltxtE

0: 2500BASE-XfrifE

2.5G SGMIHE L FE 5

sgmii_mode_i input 1 1: Media Mode

0: System Mode

Tk S A S
repeater_mode_i input 1 1: fliferh gk as Bt

0: ZEH ka5
configuration_vector i | input 15 IRERCEF S
IP Status
status_vector_o output 11 DIReIRESE Bfes
ink_pariner_abilty_ba | ot | 16 X1 77 R E %517 445 AR
GMII Interface
gmii_rx_clk_o output 1 GMIIF R B
gmii_rx_dv_o output |2 GMIZ A R
gmii_rxd_o output 16 GMIZW
gmii_rx_er_o output | 2 GMIE I A %~
gmii_tx_clk_o output 1 GMII LI B
gmii_tx_en_i input 2 GMIIK % Ad e
gmii_txd_i input 16 GMIUK X HHE
gmii_tx_er_i input 2 GMIIKIEH 1%
gmii_col_o output |2 GMIMRAE S, G SINAEF R TA L
gmii_crs_o output | 2 GMIEIAE S, MG SR T AR
gmii_isolate_o output 1 GMIHE R 5

MAC Layer Interface
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59 J7 1A P EiiibaY
rx_mac_clk_o output |1 FESC I
rx_mac_valid_o output |1 P ffiRe
rx_mac_data_o output | 16 RS
rx_mac_last_o output |1 NS S =R SR E (=PI
rx_mac_ub_invalid o |output |1 £ AIlS g =NL e R VRN A S VR A€ W E =N
rx_mac_error_o output 1 B R IR
rx_statistics_valid_o output |1 A ES N SRV E =TI
rx_statistics_vector_o | output | 27 B gitH 5 R
tx_mac_clk_o output 1 AL
tx_mac_valid_i input 1 RikfdiRe
tx_mac_data_i input 16 RIEHHR
tx_mac_last_i input 1 RIE B G 1R
tx_mac_ub_invalid_i input 1 RAE I Je P - B R L - B e R R
tx_mac_error_i input 1 RALEE MR 7R
tx_mac_ready o output |1 RiEPEFIES, NIFRIX_mac_data_ifli il
i collision o output | 1 752%%’%%#?%?‘5%1%%’ ?ﬂlﬁfﬁhﬁ\ﬁ%ﬁ%éﬂﬁ‘@%,
- - P LR SRR % . A5 S T 2
tx_retransmit_o output |1 ﬁ%iﬁh% 5 L i%%tx_\cpllision_olilﬁ#ﬂjf% AL
- - TN e BLE R S S ANTE BT 2K
tx_statistics_valid_o output |1 RIERG A RN
tx_statistics_vector o | output | 29 KiEGHE R
MAC Layer Configuration
PZUNFCS Forward 3 f:
rx_fcs_fwd_ena_i input 1 1: fREEILFCS ForwardZhgg
0: %% 1-#%IKFCS Forward) B
B JumboTh e :
rx_jumbo_ena_i input 1 1: fFReEIumbo i
0: ZEiE#iIumboliRe
rX_pause_req_o output |1 Fl pauseliifi ~ 5 5
rx_pause_val_o output | 16 i pauseiparametery-B, R ATy 7 L2 1E 1] A]
R i%FCS ForwardIhfg
tx_fcs_fwd_ena_i input 1 1: {HfEKI%FCS Forwardzhfg
0: #%1k’RIXFCS Forwardfig
R i% f /N FGIC B R -
tx_ifg_delay_ena_i input 1 1. fliRei/MFGHCE
0: ZEIEHU/NFGRCE, BRINR/NFGHN12777
RIEB/MFG:
tx_ifg_delay_i input 8 Mtx_ifg_delay_ena_itA1R, IPRIEH/MNFGH
tx_ifg_delay ithE. H4tx_ifg_delay_i/N T80, f/NMFGH
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59 J7 1A (A EiiibaY
8; Mtx_ifg_delay i K T55 T80, f/NFG N5 EHE-
Htx_ifg_delay_ena_i A0, Lk E LR
tx_pause_req_i input 1 Kixpauseiff fe(E 5
tx_pause_val_i input 16 Ki%pauseliiparameter B, QR RN} 5 815 1 [a]
ixi_pause_source_add input 48 K i%pauseiyi bl
Management Interface
miim_hs_clk_i input 1 Managementf&ELif £ 5 N (MACJZE)
miim_rstn_i input 1 Managementf&H S A4 A (MAC)Z)
miim_phyad_i input 5 PHY#ilk (MACE)
miim_regad_i input 5 AL A HEE (MACE)
miim_wrdata_i input 16 HHH#E (MACE)
miim_wren_i input 1 5f#fE (MACE)
miim_rden_i input 1 FffifE (MACE)
miim_rddata_o output | 16 BHHE (MACE)
miim_rddata_valid o | output |1 BHIEA R, MACE
MIIMEZ FEIRZS 7R (MACR) -
miim_busy_o output 1 1: IEEEE
0: 7N
mdc_o output |1 MDCH #i%ith (MACZ)
mdio_in_i input 1 MDIO#i A\ (MACJZ. PHYZ)
mdio_out_o output |1 MDIO#iit (MACJZ. PHYZ)
mdio_oen_o output |1 MDIO#i £k (MACZ. PHYJ)Z)
phy_addr_i input 5 PHYHiHE (PHYZ)
mdio_rstn_i input 1 MIME AL (PHYJZ)
mdc_i input 1 MDCHf#i4 A (PHYJZ)
phy_reg2_i input 16 Hih-Ox2 (1) & f7- s #dE (PHY )
phy_reg3 i input 16 Hih-Ox3 1) 77 f7as HdE (PHY )
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5 SYEE

P E MR 2R E Gowin 2.5G Serial Ethernet IP [ &M #A S
. HSHER 5-1 P

2% 5-1 Gowin 2.5G Serial Ethernet IP #4523

ZFK Py T
® GWH5AT-60 #+ff: QO Lane0, Q0
Lane1, Q0 Lane2, Q0 Lane3
Channel Selection Lane %&£ e Hfth#sft: QO Lane0, QO Lane1, Q0O

Lane2, Q0 Lane3, Q1 Lane0, Q1
Lane1, Q1 Lane2, Q1 Lane3

Loopback Mode

Lane [ 31 0 Ff

OFF, LB_NES, LB_FES, LB_ENC

® GWH5AT-60 #3ff: Q0 REFCLKO, Q0
REFCLK1, Q0 REFCLK2, Q0
REFCLK3, SERDES QOCLKINO,
SERDES QOCLKIN1, SERDES

Reference Clock Source | Z5 1 k&4 QOCLKIN2, SERDES QOCLKIN3
® JLfhdsfF: QO REFCLKO, QO
REFCLK1,Q1 REFCLKO,Q
REFCLK1
Reference Clock Y .
B o
Roforence BB LI
PLL Selection PLL 4 QPLLO,QPLL1,CPLL
Enable MAC ULKRS MAC ENfEE e | ik, AVl
N — %
Enable PHY MilM LK PHY 2 MIM 32 EERE, |,

HFELE PHY 2171788

MIIM Clock Divider

miim_hs_clk_i i A\ 854345
B, 3 AE i i H 2
mdc_o, {ERE BRI dh
H, HHTERELLIR M MAC 2
hEeRs o #5 RTUNT 2, sk
BRaSE N 25 47 HIRTUK T-55
T2, WISERR A 5UE 9 A E

F N, T 0~255

IPUG1172-1.1

27(40)




6 S &

6=

AL &

H ;A #E IDE HiEid IP Core Generator 1. E i F 3L & Gowin 2.5G

Serial Ethernet IP. 4<% 5 DL P F MAC Z8: A6, Avdd T F 5 E 7

M~ o & FUFE DA e B I A S
1. #TJF IP Core Generator

P s TR A, Hudi A2 b £ Tools ik Tk, FHi#d5 IP Core Generator
AT Gowin 1) IP #% 774 T H, il 6-1 Fios.

B 6-11P =4 T A

eI,

Target Device: GWSAST-LV138FPGE76AES

Name

hd Hard Module
ADC
BandGap
CLOCK
DSP
13C
10
MIPI_DPHY
Memory
sPMI
User Flash

v Soft IP Core
Al
BackGround Configuration
DSP and Mathematics
Interface and Interconnect
Memeory Control
Microprocessor System
Multimedia

v Serdes
& Serdes
Deprecated

Vendor: GOWIN Semiconductor

IPUG1172-1.1

2. FTJF SerDes IP Bt & Fif

7E IP Core Generator F1i%# “SerDes”, #1771 SerDes IP Ft & 1, 0
K 6-2 fiin:

The Gowin Serdes IP is a comprehensive IP base on Gowin Serdes. It includes various high speed protocol, such as SGMII, CPRI,
JESD2048B, etc. It also provides a Customized PHY configuration to configure Gowin Serdes flexibly.
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& 6-2 SerDes IP L B A H

& Dialog ? X
General |
Device: [cwsasT-138 | Device Version: [B |
Part Number: | GWSAST-LV1 38FPGG76AES | Language: Verilog -
File Name: |ser’das ‘ Module Name: ‘Serdes_Top |
Create In: |E:\Project\Ser’d35\2.5(3_5erial_Ether’net\GUI\2.SG_Seria\_Etharnat_Lane\src\serdes ‘
Protocol | % 2.5G Serial Ethernet j Create -
2.5G Serial Ethernet
Information
Type: 2.5G Serial Ethernet
Vendor: GOWIN Semiconductor
Quad0 Quadi
Summary
The Gowin 2.5G Serial Ethernet IP provides customers
QrLL0 QpLL apLLo QoL with a 2.5G Serial Ethernet solution that supports the
2500BASE-X protocol and the 2.5G SGMII protocol and
implements Ethernet MAC layer function.
cPLL CPLL CPLL cpLL cPLL cpLL cpLL cPLL Reference
# Reference documents(CN) - IP reference designs and
user guide
Lane0 Lanel Lane2 Lane2 Lane0 Lanel Lane2 Lane3 # Reference documents(EN) - IP reference designs and
user guide
Coree

1F SerDes IP LT ESCELE “General” #ELjiZH

® Device. Device Version. Part Number i&£35: &M Si&E, HX400 T
FRIEFRS S, AP ERE;

® Language %M. T ¥F Verilog Al VHDL Pifhike, HEE & 7 EikiEnt
NETE FRA, BRIAEHE Verilog;

® File Name. Module Name. Create In i1ji: SerDes [¥JCff44. 4
FSCA A B AR B
SRIGIRIE H S FE LMY, Hd “Protocol” %15 ny DL £ 75 E i

W, mifaMl “Create” &AW 4T H MU IEC & A 1H; /£ “Protocol” &1

U7 R 27T SerDes IP 24 SCRFIEMAINT R Quad. PLL. Lane {4

500, A MR 7R 2487 Protocol 1E LR PN A 15 B, &5 “Information”.

“Summary” fl “Reference” =#4H&E H.

3. fIJF 2.5G Serial Ethernet IP F- 1A E

7t SerDes IP it & FL 1 1“ Protocol "k i 1 1% £ 2.5G Serial Ethernet”,
HiA4A M “Create” #4137 2.5G Serial Ethernet IP Bt & 7L, 1% 6-3

I
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& 6-3 PHY Configuration &3

& IP Customization 7 *,
2.5G Serial Ethernet ov
General
Device: |GW5AST—138 | Device Version: |B |
Part Number: | GWSAST-LV138FPG676AES | Language: Verilog v
File NMame: |two_giga_seria|_ethernet | Maodule Name: 'Two_Giga_SeriaI_Ethernet_Top|
Create In: )5 Serial Ethernet RefDesign\project\src\serdes\fwo_giga_serial ethernet| | ...

PHY Canfiguration Mac Configuration

Channel Selection | Q1 Lane3 ~
Loopback Made: |OFF ~
Line Rate: 3.125 Gbps

Refclk Selection

A S S T T TS S S S S S B O S
T S S S T SN UK S A T S S S S S S S S S S S

Reference Clock Source: Q1 REFCLKO w
Reference Clock Frequency: (100 MHz
PLL Selection: QPLL1 W
Calculate

i B G A2 2 2.5G Serial Ethernet IP [~ E, AE 2.5G
Serial Ethernet IP 2L BT, HAEE PHY Configuration 2 1 51 1
MAC Configuration 3£ 17 .

i & PHY Configuration &7 71 :

® Channel Selection ;£ T FiHE AL #F 7R ZA#EE, GW5SAT-60 #14
17 Q0 Lane0. QO Lane1. QO Lane2. QO Lane3 iX 4 fidiE,; H
fth 254411 45,2 QO Lane0. QO Lane1.QO0 Lane2.Q0 Lane3.Q1 Lane0.
Q1 Lane1. Q1 Lane2 1 Q1 Lane3 iX 8 fifid, #74-—i@iE g fdi ],
MAS BIR;

® Loopback Mode #£Ti: H[E#E, w#k$E OFF. LB_NES. LB_FES flI
LB_ENC iX 4 Fif5isl;

Line Rate & Ti: #HiE#E K ERIN 3.125Gbps, TCiLfC & ;

Reference Clock Source £1i: ZH i #hJH, GW5SAT-60 #34i mf k£
Q0 REFCLKO, Q0 REFCLK1,Q0 REFCLK2,Q0 REFCLK3,SERDES
QOCLKINO,SERDES QOCLKIN1,SERDES QOCLKIN2,SERDES
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QOCLKIN3; HAth 23k % $: Q0 REFCLKO, Q0 REFCLK1, Q1
REFCLKO, Q1 REFCLK1, F /AR sz bRt gk 47 % 7%

® Reference Clock Frequency i£Tii: ZHR IR, FHikBESEREED
B AT, 00 ahb Ak S22 7 A S P BT P 0 284

® PLL Selection i%&Xi: PLL J#, mJi& QPLLO. QPLL1 A1 CPLL.

VE

LRIR SR 2 [ IREI S R, 50 EHEZSH e R 4 i b2l %, @it
“Calculate” 240317 -

fic & Mac Configuration i£Ji 7T, #n& 6-4 ffs:
Enable MAC i&£5i: {5 MAC 2 J)fE;

Enable PHY MIIM 3£ 5. f§ifE PHY MIIM Zhfig, HG1EZEH MAC 21
AER A AT DA &

® MIIM Clock Divider 13 : fit & MIIM Clock 114541 %%, 36N 0~255,
YR AEUNT 2 I, BRI HIE N 2.

& 6-4 MAC Configuration 3T 7T

{4 IP Customization ? >
2.5G Serial Ethernet o
General
Device: |GW5AST-138 | Device Version: |B |
Part Number: | GWSAST-LV138FPG676AES | Language: Verilog
File Name: two_giga_serial_ethernet | Module Name: ba_Serial_Ethernet_Top|
Create In: hernet_RefDesign\project\src\serdes\two_giga_serial_ethernet | | ...

PHY Configuration ~ Mac Configuration

Enable MAC

Enable PHY MIIM

MIIM Clock Divider: (0~255)

TS S S T T U S T N S S S S U O N N A A A
S T T S R R R S S R R A N R R S S S A S Y
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4, HREIP

SER 2.5G Serial Ethernet IP A THACE f5, siiftis N “OK” #%
£, AIAERL 2.5G Serial Ethernet IP #5304, iz [F1 %1 SerDes IP Bt & 5t
[, ki SerDes IP FC & i H W os 4 H S A 1) 2.5G Serial Ethernet IP
KM Quad. PLL A1 Lane {150, WK 6-5 Fix.

K 6-5 SerDes IP Bt B 51 &7 2.5G Serial Ethernet IP

& Serdes ? X
General
Device: |GW5AST—138 | Device Version: |B ‘
Part Number: | GWSAST-LV138FPG676AES | Language: Verilog v
File Name: |serdes | Module Name: |SerDes_Top ‘
Create In: |E:\IPﬁRe\EasB\Z.SGiserialiEthEmatﬁOvarﬁSErdes“.1\rafﬁdEsign\GUwinj.SGigeria\iEthernetiRe‘DEsign\pmjert\sr(\sardes ‘
Protocal ‘ % 2.5G Serial Ethernet j Create -
2.5G Serial Ethernet
two_giga_serial_ethernet:Two_Giga_Serial_Ethernet_Top In for ma ti on
Type: 2.5G Serial Ethernet
Vendor: GOWIN Semiconductor
Quad0 Quad1
Summary
The Gowin 2.5G Serial Ethernet IP provides customers
QoL apLLt aPLLO QnLL with a 2.5G Serial Ethernet solution that supports the
2500BASE-X protocol and the 2.5G SGMII protocel and
implements Ethernet MAC layer function.
CPLL CPLL CPLL CPLL CPLL CPLL CPLL CPLL Reference
» Reference documents(CN) - IP reference designs and
user guide
Lane0 Lanel Lane2 Lane3 Lane® Lanel Lane2 Lane3 « Reference documents(EN) - IP reference designs and
user guide
Reconfiguration| View Clock Schematic Cancel

SRIG, B HEA AR “OK” #41, mI4:mk SerDes IP #5504, 58
B# A 2.5G Serial Ethernet IP {45 Bt 2
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7 %%t 7.1 W&

7%4"%‘ Ay

PEYIE BiE S LS =2 S48 B ™ Gowin 2.5G Serial Ethernet IP Z: % ¢
it
71 BEFEE

BEfET Bk 7-1 Fos.
& 7-1 46

rstn

osc 210M
FPGA

mac_tx_model_word

Owno

200M

Two_Giga_Serial_Ethernet_Top

H 100M

serdes

GWS5AT
Board * *
Q1 Q1
! Lane3 Lane3
d_d1~led_d4 rx x

I

mac_rx_model_word

Uart_to_Bus_Top

A
owo

PC

£ GWSAT iR ESEIl— 25, AR h -

1. SerDes WS E 8P R A MR 4, 24 100MHz, 7+ Quad1
i) Refclk0;

2. SerDes 1/ Quad1 [ Lane3 47 532 (4% % s
3. RHTTHRIELH AN TR, B4R 210MHz, #4174 245516 A 2.5G Serial
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7 2%

7.2 SEHER]

Ethernet IP 1% A\ 4

Tt SWAENEALES rstn T, X S EBb AT A4, (RSP

XX

LED I D1 {E4 IP [ Link Up IRZ& &R (led_d1), #5 M IP Link Up,
A AT B AL

LED 4] D2 1EN IP IR HPIRS S (led _d2), 50N IP IFAEHR4EE
KR B 5

LED 4] D3 /4 IP 2 UK IR A B~ (led_d3), H52 A IP H#UR)
DA R it 2 S 1T 5

LED 4T D4 /ER IP £ Pause MURA T (led_d4), #58 IP H2UR11)
Pause i ;& 5% H;

M#k 200MHZ B 8P4 PLL A2/ 10MHZ BFH88, BT PC st OB F 5
FPGA [il15, WHr%E N 115200,

& 7-2 & Bt LR R

Uart_to_Bus_Top

<—>1

< —> mac_tx_model_word <7 >

Two_Giga_Serial_Et
_01ga_ - <<=>

hernet_Top serdes

sysreg

A

<—>{ mac_rx_model_word [< >

IPUG1172-1.1

i1t Uart_to Bus_Top tRELXS H & X 2R W SCHEAT b, Pl

sysreg H P A0 BA Hh 28 G IC B 474, SEILXS 1P D AE s B AN S R S 51 o

SerDes #RBL ) i@ E A AL, Two_Giga_Serial_Ethernet_Top

BB H T mac_tx_model_word FfE5%dE, @it SerDes filft) TX
23[9 2] SerDes fH ) RX #:11, % Two_Giga_Serial_Ethernet_Top
R PR A [B] (R $ 85 2% 45 mac_rx_model_word. BRI .

Uart_to Bus_Top fibk: = OS2k, Ko OB F e EAHL&A )
B TR A S 2R 45 1l I 75

sysreg ftl: FTr=4 Atth RSl E FA7 2%

mac_tx_model_word fEbk: =4 IP ()& ERF, &4 LRI AT Pause
it

mac_rx_model fH: XJ IP S i LUK WX i Al Pause MiidkAT 74, [t
SR RIS R
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® Two_Giga_Serial_Ethernet_Top itk %I W] 6-3 F11& 6-4 HEATICE -

7.3 BN SHbIEFR

Gowin UART to Bus IP 1%ty & —/Mj . a2 b as, o] T iEsd
UART £V R . 35 B ieE ™

5 M Z“W AAAA BBBBBBBB”

2R AAAA”

B 4k 2k B R $5 4“G AAAA BBBBBBBB”

W FHREREE, RERNEMEE, GHMELEIIRFIKEE, FEhH
TR TE, S5R TN B AT Hh AAAA FKorHulik, 16 17, BBBBBBBB
KoRBAE, 32 7. FEBETITLLSE IPUG1022, Gowin UART to Bus IP H /7
Tt

AzE Vi, UART to Bus IP 2B W :

7-3 UART to Bus IP 2% 8 1

Basic Slave Address

Bus Config

Bus Mode: ) APB ® Local
Address Width: |16 ¥ | bits
Data Width: 32 T | bits
Timeout Value: |16 v | clocks
Uart Config

Clock Freqency: (1.000~200.000)MHz
Baudrate Value: | 115200 v

Generation Config

Disable I/O Insertion

& 7-4 UART to Bus IP 3% & 2

Basic  Slave Address

Slave Config
Slave  Base Address High Address

slaved | 0x0000 | — |oxoorF

[ slavel
[ slave2 | 0x0200 0x0D2FF

[ slave3

[ slave4  0x0400 Ox04FF
[ slaves
[Jslave6 |Ox0600 | — | Ox0GFF
[ slave7?

[ slaves

[ slaved
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7 2%

7.3 SIS AR

RSV R VEGN ) PR A7 a5k 8 LR
R 7-1 FHHEHUEE X

st (32bit)

FRIME

WIR

ik

0x0000

0x00000000

WR

[0]: =i ¥ - B FE AR A 7 =X

1. iR T BOK B R Ry DATA_LENGTH_MAX

0: HFWiHHE B EAE 0~ DATA_LENGTH_MAX 2 [i484k, HAH
AR 15412 DATA_LENGTH_INCREASE

0x0001

0x00000000

WR

[0]: F=iill 2 ffEd—mi Pause 1
1. A& Pause il
0: f&%i Pause i

0x0002

0x00000000

WR

[0]: iFFRiIEE R
1 T ER R S5 R UL i
0: JT4R HFT A

0x0010

0x00000000

WR

[0]: IP EA7ThHE (main_reset)
1. HAL
0: BEASEAL

0x0011

0x00000002

WR

[1]: BhIIREfERE (an_enable)
1: fiRE A Ph i ThAE

0: ZH B ThAE

[0]: EH AP

1->0: HHHAT AR

0x0020

0x00000060

WR

[6]: 2.5G SGMII [ Tt

1: AT

0: X T A

[5:4]: 2.5G SGMII f{]i& %

1x: 2500M

[1:0]: PhisCik$E

x0: 2500BASE-X #MX

01: 2.5G SGMII #}iX System Mode
11: 2.5G SGMII #3iil Media Mode

0x0021

0x0000017D

WR

[8:0]: 2500BASE-X HiL[f] link i [ ¢ &

0x0022

0x0000003D

WR

[8:0]: 2.5G SGMII #ir i) link B[] 13 &

0x0030

0x00000001

WR

[5]: HnfLimiraiisl, MY T2RRK

1. PATHIE L

0: = 1EE ¥ fE

[4]: B R, —IRRR K% FRM_NUM_MAX i LA M
WAl —1i Pause i (H1 0x0001 #2414 75 & 1% Pause i)
1->0: AT KKK

[0]: F& Uart_to_Bus_Top Fll sysreg Fib 4 & f7

1: B AL

0: &AL

0x0080

[31]:  H B e bR

IPUG1172-1.1
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7 2%

7.4 MK

sk (32bit)

FRIME WIR | #ifiik

[30:3]: Tiif

[2]: UL Pause it &
[11: F2USC LA P 5 5
[0]: A1 2504 S 5

0x0081

[2]: XFJ57E 2.5G SGMII Fris R HIXL T AR
1: AT

R | 0: W TAEN

[1:0]: X757 2.5G SGMII Fril T ik %
10: 2500M

0x0090

[11:9]: BRIAA O

[8]: IP Link Up R

[7]: mac_rx_model word FEERF) 55 7R A&

[6]: mac_tx_model_word #i i) 5 AR A

[5]: IP BIEALRTS

[4]: Uart_to Bus_Top #l sysreg fib ) A RZS
[3:1]: 3'b111

[0]: pll_uart ] Locked R

0x0091

[1]: FU LUK A R8s i bs ks, BIE R Vi
[0]: izt A 0 Al ) ion e Hh b i, RV HE 3R v

0x0092

R | [31:0]: A% LUK PIECHE ik

0x0093

- R [31:0]: WS LAOK I E5 4 ) it £

7.4 PR
7.4.1 #AERER

Rl TR 7F DK_START _GWS5AT-LV138FPG676A_V2.0 T4 I
SEEE . R F RRAE IR, NARBIT SR TR, R ERER
R sz bt 24 2.5G Serial Ethernet IP [£] Channel Selection.Reference
Clock Source. Reference Clock Frequency. PLL Selection i&£5i, FH¥
AR I B N B A7 IR LED /&7 PR 408 18 IR = SE P B L g A 71
SCHI AT H

BHGERUE, Ak Bit 3XfF, NEE] FPGA i RIAI FF a5l .

742 BRELE

IPUG1172-1.1

R M A 2D TR AN
1. FHSHRZE TX I RX St AT 43030 0 82
2. Bit X TFHEE| FPGA 2 J5, BEAHEMESR ORSENIEEH;
#N: W 0003 F5A1490D
#A: R0003
IR[A]: G 0003 F5A1490D
NZ~ PC 5 FPGA Z [ B G %A MR, BN, HhAREHEAR
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7 %t

7.4 MK

IPUG1172-1.1

10.

11.

ReiBfER R, A Redk T F—2F,

HE LED 4T D1 IRE N, WiHH 2.5G Serial Ethernet IP 7t
2500BASE-X Whil e B, mIHHAT L, &% EHEE IP R
IR, A Red T —0.

SKECYHT FPGA PA 35 R4S i 25 5

#: R 0080

IR[A]: G 0080 80000000

Fon P AR AT,  H AR IR0 & EE 5

BB AR MBS LS fE, Amir) A R s R, ANMEd Pause il
#\: W 0000 00000001

#: W 0001 00000001

PATEIE L (B ), W% LED 4] D2 7 5,

#N: W 0030 00000021

— B A e 1 B AL S, W%E LED 4] D2 %K

#: W 0030 00000001

WEZ LED 4T D3 Fl D4 N K, F£on IP HELHd LR,

PEE IP K 2.5G SGMII H4i)[f] Media Mode;

#N: W 0020 00000063

WE P EHrdAT B

#N: W 0011 00000003

#N: W 0011 00000002

HE LR 2~7,

T AR I R R R T A, AT DL R B PR AR A 1 R

38(40)




8 AT 8.1 X HY

8?:1#3‘5171

Gowin 2.5G Serial Ethernet IP 22 £ S0 EBEAE =489, 5N :
RS wIHREAIE A S % Wt

8.1 X

SRR EAE R R PDF S0

R 81 XHFIR

R Eiipa

IPUG1172, Gowin 2.5G Serial Ethernet IP | Gowin 2.5G Serial Ethernet IP F 7
DRk i1t W, BT

8.2 WitiRAH (ME)

AR SO 9214 Gowin 2.5G Serial Ethernet IP (1] RTL 25 4¢HS,
Bt GUIEH, PR E & =R IR =4 P T FE ) P .

2 8-2 Gowin 2.5G Serial Ethernet IP #iHFEREHIFE

B BN

ge_pcs_wrap.v P ZTE S, AP IREEEEOER, &
ge_pcs.v IP #% RTL ¥t scf, s

ge_constants.v KFSSHICE I,
static_macro_define.v KRB S HECE T, A

define.vh IP Mo B S0, FE GUI AR

parameter.vh IP MCE S, 72 GUI AR
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8 JLAFALAS

8.3 ZH it

8.3 &t

IPUG1172-1.1

Gowin 2.5G Serial Ethernet IP RefDesign ({432 = 414 Gowin 2.5G
Serial Ethernet IP FIME S, H P 2%, QRS TiJZ S & T

PELSE

# 8-3 Gowin 2.5G Serial Ethernet IP RefDesign SU{4£ N A 5K
ZFK i3

top.v Z 2B T Zmodule
fpga_project.cst TREVIB L RS

fpga_project.sdc TRERS 720

two_giga_serial_ethernet.v

42 5%2.5G Serial Ethernet IPTHZ SCHF, s

serdes.v

SerDesJfiE LA f22.5G Serial Ethernet IPTiZ 1114

mac_rx_model_word.v

MAC/ZRXAE 52 il f b

mac_tx_model_word.v

MAC/JZTXIE 52 il f B

uart to_bus.v

O RZLIP, nw

sysreg.v A RGN B A7 AR R
button.v T PHE R
pll_uart.v BAHIRIP

40(40)




GOWINSE

EREB TR RX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 目的
	1.2 相关文档
	1.3 术语、缩略语
	1.4 技术支持与反馈

	2 概述
	2.1 主要特征
	2.2 工作频率
	2.3 资源利用

	3 功能描述
	3.1 整体结构
	3.2 用户接口
	3.2.1 配置接口
	标准配置
	功能配置

	3.2.2 状态接口
	3.2.3 PHY层接口
	以太网帧接收
	正常以太网帧接收
	错误以太网帧接收
	载波扩展接收
	载波扩展错误接收

	以太网帧发送
	正常以太网帧发送
	错误以太网帧发送
	载波扩展发送
	载波扩展错误发送
	半双工模式发送


	3.2.4 MAC层接口
	MAC帧接收
	正常MAC帧接收
	错误MAC帧接收
	接收MAC帧FCS Forward
	接收VLAN Tagged帧
	接收MAC Control帧
	以太网线路异常时接收
	接收统计

	MAC帧发送
	正常MAC帧发送
	错误MAC帧发送
	发送MAC帧FCS Forward
	半双工模式发送
	发送统计

	Flow Control功能
	发送Pause帧
	接收pause帧

	FCS Forward功能
	接收FCS Forward功能
	发送FCS Forward功能

	PAD功能
	发送IFG设置功能
	Jumbo设置功能
	Management功能



	4 端口列表
	5 参数配置
	6 界面配置
	7 参考设计
	7.1 硬件平台
	7.2 实现框图
	7.3 总线协议与地址规划
	7.4 板级测试
	7.4.1 操作说明
	7.4.2 操作步骤


	8 文件交付
	8.1 文档
	8.2 设计源代码（加密）
	8.3 参考设计


