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miim_hs_clk_chx_i f A B8R EC & 43 igs, 8 MDC IS8 Z A7 & PHY &
FESR, BLEHIEESHER 5-1 fizx, MDC. MDIO #E#: UKl 3-42 flis.

21(44)




3 Dife ik 32PN
&l 3-42 MDC. MDIO #&REE
FPGA
PHY IC
IP
mdc L =g mdc
mdo ¢ mdo |
mdc_chx_o
MAC mdio_oen_chx_o >
o) [ngorou v 1) e
mdio_in_chx_i
—b mdc
mdio

MDIO ##:Z% verilog 41T :

assign mdio_in_chx_i = mdio;

assign mdio = (!Imdio_oen_chx_o0) ? mdio_out_chx_o: 1'bz;

Frf miim #2015 5[5 F miim_hs_clk_chx _i B4

AT BEE, S FHE mim_wren_chx i B 1 —MNEH. 1P &40
miim_busy chx _o Hi&, Uil miim S IEES TR G #E. 4
miim_busy_chx _o XN 0, FRRHIREEAEL R, BT R —IRiEEL
H#AE. miim_phyad_chx _i. miim_regad_chx _i Il miim_wrdata_chx _i
&5 76 miim_wren_chx _i N 1 B FE1ERZ FHERET, HAE miim_busy chx o
N A BHRFEAAL . miim S a0k 3-43 fis.

B 3-43 miim SH
LN ERCTIC T I O O N O I D 0 O
miim_phyad_chx_i %{ ff )‘i//
miim_regad_chx_i %( ff )%
miim_wrdata_chx_i %{ ff %
miim_wren_chzx_i f—\ ,l/f(
miim_rden_chx_i ff
miim_rddata_chx_o %,V
miim_rddata valid chx_o ff(
miim_busy chx o ," j'ff \

IPUG1087-1.1

AT EARE, S FHE miim_rden_chx i & 1 — Y. IP &4
miim_busy chx_o i, i8] miim M IEEAT IGREEE. 4
miim_busy_chx_o FXN 0, FoRMIREHERIEL R, H P AT F—kizeg
H#AF. miim_phyad_chx_i A1 miim_regad_chx_i {55 7£ miim_rden_chx_i
N B EAERE FUERGTE, HAE miim_busy chx_o ¥ 1 BHEFAAS, ik
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fid 32O

puuiig
[a{ay

37

IR, W miim_rddata_valid_chx o 5. 4
miim_rddata_valid_chx_o >4 1 i, H /A LAfE miim_rddata_chx_o (55X
FES B RAE B0 . miim 520 71 3-44 s

K] 3-44 miim 3HF

miim_hs_ch e i f L PO LALFFLFLA LA FLFL LA LfFLfL

miim_phyad_chx_i Z i fW
miim_regad_chx_i 2 i fW
miim_wrdata_chx_i %( ﬂ fW
miim_wren_chx_i ff ff
miim_rden_chx_i f—\ ff ff
miim_rddata_chx_o A% %( )V 4%
miim_rddata_valid_chx_o f[ f—\ f[

miim_busy_chx_o f ﬂ ﬂ'_\
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i 1 513=

Gowin QSGMII IP (71 10 ¥ W& 4-1 Fix. FRM T EHES L
“chx” BUE N “ch0”. “ch1”. “ch2” #1 “ch3”, Xl 4 &% SGMIl.

& 4-1 Gowin QSGMII IP 10 ¥ O~ EE

—»
—»
—»

clk_in_i rx_mac_clk_chx_o
rstn_i rx_mac_valid_chx_o

signal_detect_chx_i rx_mac_data_chx_o[7:0]

sgmii_link_timer_chx_i[8:0] rx_mac_last_chx_o

sgmii_mode_chx_i rx_mac_error_chx_o

repeater_mode_chx_i rx_pause_req_chx_o

rx_jumbo_ena_chx_i rx_pause_val_chx_o[15:0]

rx_fes_fwd_ena_chx_i rx_statistics_valid_chx_o

tx_mac_valid_chx_i rx_statistics_vector_chx_0[26:0]

tx_mac_data_chx_i[7:0] tx_mac_clk_chx_o

tx_mac_last_chx_i tx_mac_ready_chx_o

tx_mac_error_chx_i tx_collision_chx_o

tx_pause_req_chx_i tx_retransmit_chx_o

tx_pause_val_chx_i[15:0] tx_statistics_vector_chx_o0[28:0]

tx_pause_source_addr_chx_i[47:0]  tx_statistics_valid_chx_o

tx_ifg_delay_ena_chx_i miim_rddata_chx_o[15:0]

tx_ifg_delay_chx_i[7:0] miim_rddata_valid_chx_o

tx_fcs_fwd_ena_chx_i miim_busy_chx_o

miim_hs_clk_chx_i mdc_chx_o

miim_rstn_chx_i mdio_out_chx_o

miim_phyad_chx_i[4:0] mdio_oen_chx_o

miim_regad_chx_i[4:0] gmii_rx_clk_chx_o

miim_wrdata_chx_i[15:0] gmii_rx_dv_chx_o

miim_wren_chx_i gmii_rx_er_chx_o

miim_rden_chx_i gmii_rxd_chx_o[7:0]

mdio_in_chx_i gmii_tx_clk_chx_o
configuration_vector_chx_i[14:0] gmii_col_chx_o

gmii_tx_en_chx_i gmii_crs_chx_o
gmii_tx_er_chx_i
gmii_txd_chx_i[7:0]
phy_addr_chx_i[4:0]

mdio_rstn_chx_i

gmii_isolate_chx_o
status_vector_chx_o[10:0]
link_partner_ability_base_chx_o[15:0]

mdc_chx_i
phy_reg2_chx_i[15:0]
phy_reg3_chx_i[15:0]
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4 SRO5E

% 4-1 Gowin QSGMII IP 1O ¥# 0

59 J7 1A (A i34 I} sk
Clock Input -
clk_in_i input 1 BN EME T, MFEAETE0MHZ | -
Reset =
rstn_i input 1 FhifES, KA -
IP Configuration -
signal_detect_chx_i input 1 ST RERCE,
configuration_vector_chx_i[1]4H &%
T [F 2P DhRe, @i 1b1:
1. fiigefs Sl ohne
0: ZEHE Sl Thae MACZ:
sgmii_link_timer_chx_i input 9 SGMIIH R LinkBT[E], #i°89'd48 | rx_mac_clk
sgmii_mode_chx_i input SGMIIE IR (S 5 —chx_o
1: Media Mode ggri_clk
0: System Mode chx o
repeater_mode_chx_i input 1 rhak g RS 5, E1UCN1D0: -
1. fiigerh gk s
0: ZEFrh gt
configuration_vector_chx i input 15 At EE S
IP Status =
status_vector_chx_o output | 11 VIR Y RSN MAC)Z:
rx_mac_clk
_chx_o
link_partner_ability_base chx | output | 16 POl Rt Y E SR PHYJz:
0 gmii_rx_clk
_chx_ o
GMII Interface =
gmii_rx_clk_chx_o output |1 GMINZ IR B
gmii_rx_dv_chx_o output | 1 GMIlz i e gmii_rx_clk
gmii_rxd_chx_o output | 8 GMIHE B3R _chx_o
gmii_rx_er_chx_o output | 1 GMIMHZ S =
gmii_tx_clk_chx_o output |1 GMIIE % B
gmii_tx_en_chx_i input 1 GMIIA &l fe gmii_tx_en
gmii_txd_chx_i input 8 GMIIK = E 3R _chx_i
gmii_tx_er_chx_i input 1 GMIIK R 17
gmii_col_chx_o output |1 GMINRAE 5, A5 SAFE T A &%
gmii_crs_chx_o output | 1 GMIEIEAE T, AE T IAEF X TA R
gmii_isolate_chx_o output |1 GMIE kg = gmrii_rx_clk
chx_o

MAC Layer Interface

IPUG1087-1.1
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4 SRO5E

(%) J7 1A frge | fk I} sk
rx_mac_clk_chx_o output |1 BRI b
rx_mac_valid_chx_o output |1 BNfE e
rx_mac_data_chx_o output | 8 IR
— Ik
rx_mac_last chx_o output | 1 BN EEFE R Di:‘th acc):_c
rx_mac_error_chx_o output |1 B R MTTE T
rx_statistics_valid_chx_o output |1 WG iHE R38R
rx_statistics_vector_chx_o output | 27 BERgiHER
tx_mac_clk_chx_o output |1 FIERS
tx_mac_valid_chx_i input 1 KILfFRE
tx_mac_data_chx_i input 8 KIEEIE
tx_mac_last_chx i input 1 Rk )G FHiER
tx_mac_error_chx_i input 1 RIBEERMITE 7~
tx_mac_ready chx_o output | 1 KRiZBEFES, NIER
tx_mac_data_chx_i# 3%k
— e — e o — v | txemac_clk
tx_collision_chx_o output | 1 RIRBER ISR E S, NIFORIEK | "o =
RIL IR R, PRS2 | =
WKL IAE T IAEF XTI A 2L
tx_retransmit_chx_o output |1 KiZERERMES, WESS
tx_collision_chx_o[FIFf I, N1FEK/R
e ELE R I IS AN TN
R
tx_statistics_valid_chx_o output | 1 RIEG A RBEE R
tx_statistics_vector_chx_o output | 29 RIEGHE R
MAC Layer Configuration -
rx_fcs_fwd_ena_chx_i input 1 #IWFCS ForwardZhgg:
1: eI FCS ForwardTfig
0: 2% 1-4#%FCS Forward )&
rx_jumbo_ena_chx_i input 1 U IumboIf gE : "
1: i fgBIIumboT) it e o
0: 25 1L IumbollifE -
rx_pause_req_chx_o output |1 i pause s~ E 5
rx_pause_val chx o output | 16 W pauseliiparameter 7B, LEA
77 75 BT[]
tx_fcs_fwd_ena_chx_i input 1 K I%FCS ForwardZjge :
1: {fREKRIEFCS ForwardIfjfig
0: %%k K I%FCS ForwardIj e
. X . v o " tx_mac_clk
tx_ifg_delay_ena_chx_i input 1 K% B/ NFGHC B H R - _chx_o

1. ffReE/NFGHLE
0: 22 1FH/NMFGHLE, ZRiNE/NFGH
1277

IPUG1087-1.1
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4 SRO5E

59 J7 1A (A i34 R eI
tx_ifg_delay_chx_i input 8 KiEE/PIFG:
Mtx_ifg_delay_ena_chx_iN1Ff, IPK
% /NFGHItx_ifg_delay _chx_ithiE .
Htx_ifg_delay_chx_i’hT-88f, /)
IFGA8; 4tx_ifg_delay chx_ik T4
T8I, H/NMFGHH B
Htx_ifg_delay_ena_chx_iNOit, ik
B
tx_pause_req_chx_i input 1 Kikpausemifl fEfE
tx_pause_val_chx_i input 16 Ki%pauseliparameter7 B, fUFE
SRS 7 B A5 ]
tx_pause_source_addr_chx_i | input 48 R i%pauselyijE it
Management Interface =
miim_hs_clk_chx_i input 1 Managementf& it £ 4 N (MACJE)
miim_rstn_chx_i input 1 Managementf& S 74 AN (MACZ)
miim_phyad_chx_i input 5 PHYHulE (MACE)
miim_regad_chx_i input 5 FAMIE (MACE)
miim_wrdata_chx_i input 16 ¥4 (MACE)
miim_wren_chx_i input 1 Hf#ge (MACE) B
miim_rden_chx_i input 1 BffgE (MACE) rkm::rp&his -l
miim_rddata_chx_o output | 16 EHE (MACE) -
miim_rddata_valid_chx_o output |1 HHEIEE %, MACE
miim_busy_chx_o output | 1 MIIME DR FER (MAC) -
1. IEEWRE
0: T
mdc_chx_o output |1 MDCH 8t (MACZ)
mdio_in_chx_i input 1 MDIO¥IA (MAC/Z. PHYZ) MAC/z:
mdio_out_chx_o output |1 MDIO%it (MACJZ. PHYZ) rkniig?&his_cl
mdio_oen_chx_o output |1 MDIO%i Hiffige (MACJZ. PHYZ) PHYZ:
mdc_chx_i
phy_addr_chx_i input 5 PHYH:ibE (PHY)Z)
mdio_rstn_chx_i input 1 MIIME AL (PHYZ)
mdc_chx_i input 1 MDCH g N (PHYZ) mdc_chx_i
phy_reg2_chx_i input 16 HhhEOx2 (1) 25 A7 B (PHYZ)
phy _reg3 _chx_i input 16 HihEOX3M ZF A7 2 EdE (PHY )
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5 248

5 SYEE

P ERIE R E Gowin QSGMII P &N EASH, E5 %%
5-1 Fi7Rns
% 5-1 Gowin QSGMII IP #E&S %

B/ ik eI
PHY Configuration
Channel Selection Lane %% ® GWH5AT-60 234:Ff: QO Lane0, QO
Lane1, Q0 Lane2, Q0 Lane3
o HABZERl: QO Lane0, QO Lane1,
QO Lane2, Q0 Lane3, Q1 Lane0, Q1
Lane1, Q1 Lane2, Q1 Lane3
Loopback Mode Lane [AI 3B Ak 35 OFF, LB_NES, LB_FES, LB_ENC
Reference Clock Source S PR B ® GW5AT-60 234 : QO REFCLKO,
Q0 REFCLK1,Q0 REFCLK2,Q0
REFCLK3, SERDES QOCLKINO,
SERDES QOCLKIN1, SERDES
QOCLKIN2, SERDES QOCLKIN3
o H/ihZRfERT: QO REFCLKO, QO
REFCLK1,Q1 REFCLKO,Q1
REFCLKA1
Reference Clock e AN BN H PN
Frequency
Line Rate M T #RIA 5.0Gbps, TCILACE
PLL Selection PLL #E# QPLLO,QPLL1,CPLL
MAC Configuration
Enable MAC LA MAC JZThREf# BE [k, ek
Enable PHY MIIM PR PHY 2 MM 821048/, | Aik, ANk
HTHEE PHY EHESFes
MIIM Clock Divider miim_hs_clk_chx_i f A 85 | %A, JuF 0~255
AR, 43 A0 BB i H 2
mdc_chx_o, {E A BEE: LT B
i, HAHTAERELLIRMN MAC
JZINRERT . A7 BIE TN T 2, T
SEBR T AE N 2; R TUR T

IPUG1087-1.1
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5 ZHNE

K

ik

2, MSEBro SE i A

AFE Configuration

Differential Swing

B & AR ZE 5 5 1R
Vdiffpp, Vdiffpp=2*Vdiff

900mV,852mV,804mV,756mV,708mV,
660mV,612mV,564mV,516mV,468mV,
420mV,372mV,324mV,276mV,228mV,
180mV

Wie & K% FFE £230,  Auto(H

FFE Mode g0 Manual(F2h#=0)P | Auto,Manual
T
Cm K% FFE pre-cursor M, JuHE 0~19
Co 1% FFE main-cursor A&, 6 21~40
C1 &% FFE p-cursor F PN, i 0~19
SD Threshold B 2240 2 SD IR 25mV,50mV,75mV,100mV,125mV,150mV,

175mV,200mV

Equalization Mode

Pl i, A Auto(H K
) F1 Manual(F- a5 # Fh

Auto,Manual

VR TP U IR, BE N R

(OSSN N, JuE 0~
ATT P AN, i 0~10
R BT
INLEEY N
fic & SerDes X U815 5 HIHOK
BIAS ZH, BEEBE, MES0BOC | AP s, Jull 0~15
1 H ik
7!
R F S HR B 2 B H IR R, S0 EMEI%ZSH NP EENs 4 i iR d %, hnl@d
“Calculate” #2447 o
IPUG1087-1.1 29(44)




6 S &

Target Device:

6%!’]5@3?

FH Al 7E IDE i@ i IP Core Generator T2 H FEHC & Gowin
QSGMII IP. Az ¥ LLIE#AE ] MAC E#: o861, N8 7 FEECE L. i
B IR DA AT E A TE

1. #TJF IP Core Generator

P s TR A, Huidi /2 1 £ Tools i3k, FHiHd5 IP Core Generator
W, AT Gowin 1 IP &4 T H, WK 6-1 fiws.

B 6-11P =4 T A

: | GWSAST-LV138FPGG76AES

v

v

Name

Hard Module
ADC
BandGap
CLOCK
Dsp
13C
10
MIPI_DPHY
Memory
SEU
SPMI
User Flash
Soft IP Core
Al
BackGround Configuration
DSP and Mathematics
Interface and Interconnect
Memaory Control
Microprocessor System
Multimedia
SerDes
& SerDes
Deprecated

IPUG1087-1.1

Version serDes

Information

Type: SerDes
Vendor: GOWIN Semiconductor

Summary

The Gowin SerDes IP is a comprehensive IP base on Gowin SerDes. It includes various high speed protocol, such as SGMII, CPRI,
JESD204B, etc. It also provides & Customized PHY configuration to cenfigure Gowin SerDes flexibly.

2. FTHF SerDes IP Bt & Fii

7E IP Core Generator F1i%#% “SerDes”, T SerDes IP ft & 51 tn &
6-2 TR
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6 S &

& 6-2 SerDes IP B B A H

7 Dialog ? x
General |
Device: [GwsasT-138 | Device Version: [B |
Part Number: | GWSAST-LV138FPGE76AES | Language: Verilog v
File Name: ‘serdes | Madule Name: |SerDes_Tap |
Create In: ‘E:\IP_Re\aase\QSGMII\I‘O\bDard_env\QSGMII_Q1_LANE3\5r’:\ser’des

Protocol | QSGMII | Create QSGMII
Information
Type: QSGMII
Vendor: GOWIN Semiconductor
Quad0 Quadi
Summary
The Gowin QSGMII IP provides customers with a SerDes-
aQPLLO QpLL1 QpLLD QoL based sclution that combines four SGMIIs into one 5
Gigabits per second (Gby/s) interface. IP supports the
QSGMII protocol and implements Ethernet MAC layer
function.
CPLL CPLL CPLL CPLL CPLL CPLL CPLL CPLL
Reference
* Reference documents(CN) - IP reference designs and
Lane0 Lanel Lane2 Lane3 Lanel Lanel Lane2 Lane3 user guide
* Reference documents(EN) - IP reference designs and
user guide

IPUG1087-1.1

1F SerDes IP ST ESCELE “General” #ELjiZH

® Device. Device Version. Part Number i&10: &R S %8, H4H T
RPN M S e, AP JCiERE
® Language i%&Wi: T ¥F Verilog Al VHDL Pifhike, HEE & 7 EikEnt
NV 2R, BRINIEFE Verilog;
® File Name. Module Name. Create In i%&5ii: SerDes (130144, 4
RSO R AR 1 B
SRIGARYE B & 75 Zk £, HA “Protocol” &I A] DLk £& 75 Z i) )
W, AN “Create” FZEHRTFT WM IBCE FL1fi; 7£ “Protocol” I
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” il “Reference” =& 515,

3. FTJF QSGMII IP Akl &

7f SerDes IP Bt & 5L I “Protocol” &I ik£ “QSGMII”, Adik
fil] “Create” %41 ¥] 7+ QSGMII IP BC & 5 .

P A A2 QSGMINIP i R B, A2 QSGMINIP 44D
Bk, Hd 4 PHY Configuration i3 71 . MAC Configuration i% i 7 Fl
AFE Configuration £ 7T, 47 6-3. & 6-4. K 6-5 Fin, § NS
& X ank 5-1 Firs
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K 6-3 PHY Configuration IR

Wy IP Customization ? =

QSGMII o

General

Device: |GW5AST—133 | Device Version: |B |
Part Number: | GWSAST-LV138FPG676AES | Language: | Verilog v/
File Name: |qsgmii | Module Name: |QSGMII_T0p |
Create In: 1411\ ref_design\Gowin_QSGMII_IP_RefDesign\project\src\serdes\gsgmii

PHY Configuration ~ Mac Configuration ~ AFE Configuration

Channel Selection |Q1 Lane3 V|
Loopback Mode: |DFF V|
Line Rate: 5 Gbps

Refclk Selection

Reference Clock Source: |Q1 REFCLKO V|
Reference Clock Frequency: |100 | MHz
PLL Selection: ‘apLL v/

Calculate

oK | Cancel
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& 6-4 MAC Configuration &R

¢ IP Customization

QSGMII

General

Device: |GW5AST-138 | Device Version: |B |
Part Number: | GWSAST-LVI38FPG676AES | Language:  Verilog ~|
File Name: |qsgmii | Module Mame: |QSGMII_Top |
Create In: 1M1 1Yref_design\Gowin QSGMII_IP_RefDesign\project\src\serdes\gsgmii

PHY Configuration ~ Mac Configuration  AFE Configuration

Enable MAC

Enable PHY MIIM

MIIM Clock Divider: (0~2553)

oK | Cancel

IPUG1087-1.1 33(44)
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¢ IP Customization

QSGMII

K&l 6-5 AFE Configuration 3%

? X
General
E Device: |GW5AST—138 | Device Version: |B |
: Part Number: | GWSAST-LVI38FPG676AES | Language: Verilog v
- File Name: |qsgmii | Module Name: |QSGMII_T0p |
- Create In: \1.1\ref_design\Gowin_QSGMII_IP_RefDesign\praject\src\serdes\gsgmii
= PHY Configuration =~ Mac Configuration  AFE Configuration
= X RX
_J Differential Swing: | 900mY SD Threshold: [100mV
- FFE Mode Equalization
- FFE Mode: | Auto ~ Equalization Mode: | Auto ~
= Crn: 0 (0~19) ATT: 7 (0~10)
co: 40 (21~40) BOOST: 9 {0~15)
= c1: o | o~19 BIAS: (0~15)

IPUG1087-1.1

4. EREIP

e QSGMII P AL E 5, M AmA FARK “OK” #4l, A
QSGMII IP #8630, ik A% SerDes IP Bt B 51, Ui SerDes IP Bt &
SRR R Y ET O A B QSGMIL P K5 i) Quad. PLL F1 Lane 1§ H

&L, W& 6-6 P,
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K 6-6 SerDes IP it B 710 &7~ QSGMII IP

W Serdes 7 x
General
Device: [GwsAsT-138 | Device Version: [B |
Part Number: | GWSAST-LV138FPGE76AES | Language: Verilog v
File Name: ‘serdes ‘ Module Name: |Ser’Des_Top ‘

Create In: EAIP_Release\QSGMII.1\ref_design\Gowin_QSGMII_IP_RefDesign\project\src\serdes

Protocol | BCDR B Create BC D R
qsgmi:QSGMIl_Top Information
Type: BCDR
Vendor: GOWIN Semiconductor
Quad0 Quad1

Summary

The Gowin BCDR(Burst CDR) IP provides a Brust mode
QrLLo QoL QLo Qe CDR in RX channel, which lock the receive data in very
few alternate bits. The RX data rate is 1.24416Gbps and
the TX data rate is 2.48832Gbps. It could be used in
GPON Protocol.

CPLL CPLL CPLL CPLL CPLL CPLL CPLL CPLL

Reference

Reference documents(CN) - IP reference designs and
Lane0 Lanel Lane2 Lane3 Lanel Lanel Lane2 Lane3 user guide

Reference documents(EN) - IP reference designs and
= user guide

[ ([ —" T

Ja R A A AR “OK” #4, T4k SerDes IP #1530, 58K
A QSGMII IP {4 i 72
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7 2%

7.1 W&

7%4"%‘ Ay

VLM B2 LR 2F S 6T QSGMII IP 2% 1

7.1 BEEE

IPUG1087-1.1

W~ & an & 7-1 Frs
& 7-1 B
EVAL_GW5AT-LV138KFPG676(B-Version) V1.0
0]
N FPGA
C IP
>OM mac_tx_model<— p
QSGMIl_Top K => SerDes | >
Ied—d1<-—mac_rx_model<}:l,'\> Ql Lane3
~led_d4
100M
0]
rstn—» | Uart_to_Bus_Top |« sysreg - S
C

3
v

£ GW5SAT Mk szl — NS5z, HA & T

SerDes & It A mIE =4, B8N 100MHz, 47T Quad1
i) Refclk0;

SerDes {# /] Quad1 [¥] Lane3 4T 5 4E [r4L 5 s
B 50MHz FH3E1E N QSGMIL P ) A4k

74t SW1ENENIAE S rstn M H], X A BREAT B AL3RAE, I
HLP R A7

LED %] D1 24 IP [f] Link Up IRZ&E7x(led_d1), # 524 IP Link Up,
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https://cdn.gowinsemi.com.cn/Gowin_QSGMII_RefDesign.zip

7 2%

7.2 SEHER]

A AT RO A5

6. LED T D2 A IP fy¥dsftirik& R (led_d2), H N IP IEFEHF
BUR B

7. LED 4T D3 K IP #UR LUK MR B~ (led_d3), #5M IP 421k
(18 A PP o 2 S5 35 114 5

8. LED 4T D4 Jy IP i Pause WUIRA B~ (led _d4), #5K IP 2k
1) Pause & 55 1

9. #R#k 50MHz fi¥EZ PLL 2B R 10Mhz BF8h, HT PC & M F 5
FPGA H1{5, W% N 115200.

7.2 SEIHEHE
[ 7-2 B W L ILER

Uart_to_Bus_Top

KZ—> mac_tx_model

<l—>> sysreg QSGMII_Top K= > SerDes Loopback

<Z—> mac_rx_model

it Uart_to Bus_Top #RELXS H & I 2R W SCHEAT b, st
sysreg WAL A L 2R SE L B 75 A7 5%, KL IP Thie i e B AN 45 R 5t

QSGMII_Top £k A T mac_tx_model [{L4i%#E, it SerDes i
TX #20¥£ A 3] SerDes ) RX 21, 2 QSGMII_Top FRR 4 8] () $ it 25
mac_rx_model. FERIHAITF.

® Uart_to_Bus_Top fidh: DR, K& OBFa EANLURER)
Hi L 2 F O S Ze P I s

sysreg tRt: FTr=A4 Ath RGHC E T A7 4%
mac_tx_model #ik: 774 IP FIRIEN 7, A&% LKA Pause i

mac_rx_model fH: XJ IP FYS i LUK WX i Fl Pause Wikt 74T, K5
S RI 4h

® QSGMIl_Top #de: #EaP 6-3. K 6-4 Al 6-5 #HATHCE .

7.3 Bl 5tk

IPUG1087-1.1

Gowin UART to Bus IP #%:0y & —NMEj s ey & b2, v T8
UART B0V N EMEZ . S25 LR Ewn .

5 m4“W AAAA BBBBBBBB”
R Z“R AAAA”
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LR B2 iR B N N 8 4“G AAAA BBBBBBBB”

W FRENER, RERENER, Gy ingRLREIKER, FEH
A& TT, SR TR 4T . g AAAA £k, 16 /7; BBBBBBBB
KRB, 32 1. ST LA S% IPUG1022,Gowin Uart to Bus IP /117 F /.

AZEY i, UART to Bus IP 2 BT :

& 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 - | bits
Timeout Value: |16 T | clocks
Uart Config

= Fremerss (1.000~200.000)MHz
Baudrate Value: | 115200 ~

Generation Config

Disable I/O Insertion

7-4 UART to Bus IP 3% E 2

Basic Slave Address

Slave Config °
Slave  Base Address High Address
slaved  [0x0000 | — [ox00FF
[ slavel 0x0100 0x01FF
[ slave2 00200 0x02FF
[ slave3  0x0200 0x03FF
[ slaved | 0x0400 OxO04FF
[ slaves 00500 0x05FF
[ slave6 | 0x0600 Ox06FF
[ slave? 00700 0x07FF
[ slave8  0x0200 0x08FF
[ slaved 00900 0x09FF v

RS2 TR ) A A7 A ik g LR

IPUG1087-1.1 38(44)
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7 2%

7.3 SIS AR

R 7-1 FHEHRHHE R X

sk (32bit)

FRIME WIR

ik

0x0000

0x00000000 WR

[3:0]: il s 7B AR 73, M A BN T, kot
M Port3. Port2. Port1 Al Port0

1. BEMUEE 7 B S OR ¥ DATA_LENGTH_MAX

0: FHWIBE 7B K ELE O~ DATA_LENGTH_MAX 2 i35y, HAH
AL [ A% DATA_LENGTH_INCREASE

0x0001

0x00000000 WR

[3:0]: #=Hil& AL —i Pause Wi, &M SR ENRALIINT, KIS
N Port3. Port2. Port1 1 Port0

1: & Pause M

0: f&%y Pause i

0x0002

0x00000000 WR

[3:0]: BRI 5, 32 I s B S R, kYO Port3. Port2.
Port1 F11 Port0

10 5l 5o L A

0: FFHATEH I

0x0010

0x00000000 WR

[3:0]: IP EA7ThAE (main_reset), %M\ BURALITG, WU
N Port3. Port2. Port1 il Port0

1. &AL

0: BN

0x0011

0x000000AA | WR

[7VI5VI3)V[1]: EWhEThaE A (an_enable), %M EAzERALIR
F, WIKAR Port3. Port2. Port1 Fil Port0

1: {HRE A Pris ThAE

0: ZXF EHPIREThEE

[6/[4)/[2)/[0]: E¥7 H Wi, M BT, KKK R Port3.
Port2. Port1 1 Port0

1->0: FHHATEE

0x0020

0x0006666F WR

[18)/[14)/[10]/[6]: SGMII FIx TR, et BUERALIRFE, &KX
Xt Port3. Port2. Port1 il Port0

1. AT

0: XU TAE

[17:16]/[13:12)/[9:8)/[5:4]: SGMII {13828, Fi e i SR AL,
WK M Port3. Port2. Port1 1 Port0

1x: 1000M

01: 100M

00: 10M

[3:0]: RIS, LM EA BURALINT, HIRXT R Port3. Port2,
Port1 1 Port0

0: SGMII [1] System Mode

1: SGMII 1] Media Mode

0x0021

0x00300030 WR

[24:16]: SGMII ff] link I [ &, BRiLH 48, Port1
[8:0]: SGMII 1 link IFf[H] ¥ &, BRilJy 48, Port0

0x0022

0x00300030 WR

[24:16]: SGMII [ link B[] ¥#% &, RN 48, Port3
[8:0]: SGMII ¥ link I [H]#E, ERi\Jy 48, Port2

0x0030

0x00000001 WR

[1M1V[OV[71/[5]: BEfEimbr i, MY T Z2RRK, FHMNEHAE

IPUG1087-1.1
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7 2%

7.3 SIS AR

st (32bit)

FRIME

WIR

ik

AL, M Port3. Port2. Port1 1 Port0

1. PATHIE L

0: 15 12 d ALk

[10)/[8Y[6]/[4]: Hifs fLH 7 KA, —IRFEK K1k FRM_NUM_MAX
DL i A1 — 157 Pause M (1 0x0001 #5442 75 & 1% Pause i),
T AL BRI, ISR Port3. Port2. Port1 1 Port0
1->0: PAT—IKRRK

[0]: F& Uart_to_Bus_Top Fl sysreg fHe4h K & {7

1. BEANL

0: &Efr

0x0080

[31)/[23)/[15)/[7]: B sEsbrd, M@ BURAIIT, AR KT
M. Port3. Port2. Port1 #1 Port0

[26]/[18)/[10)/ [2]: gt 5, FM b BURAIGT, AR
M Port3. Port2. Port1 Al Port0

[25)/[17V[9) [1]: #iir) Pause s, %NS AL BMRALINT, &
YN Port3. Port2. Port1 i1 PortO

[24)/[16]/[8)/[0]: Fe iy A Wi 5, & AN f5r BURAZIT , KKk
TN Port3. Port2. Port1 fil Port0

0x0081

[26)/[18)/[10)/[2]: X} J57E SGMII "~ XU T AL, $& M s BIMRAL I ,
K&K Port3. Port2. Port1 fil Port0

1. XA

0: FX LA

[25:24)/[17:16)/[9:8)/[1:0]: %I /5 7E SGMII 3, H ML AL
BT, MUk Port3. Port2. Port il Port0

10: 1000M

01: 100M

00: 10M

0x0090

[15:12]: IP Link Up R4, #AEA SURALIG, KK R Port3.
Port2. Port1 1 Port0

[11)/[9)/[71/[5]: mac_rx_model B EALRE, T2 m A BMEAL
B, AR Port3. Port2. Port1 F1 Port0

[10)/[8V/[6)/[4]: mac_tx_model HiBftisa foik A, i M AL B AL
B, AR Port3. Port2. Port1 F1 Port0

[3]: BRil 1

[2]: IP FIEALIRES

[1]: Uart_to Bus_Top Fl sysreg i & AR

[0]: pll_uart i Lock IR7S

0x0091

[7:4]: B LR B Fmi o HbrE, BB HRRTEHE, NG
SERMCALI Y, HIRA N Port3. Port2. Port1 F1 Port0
[3:0]: A&i% LK B fimi o Hbr &, B HRRIEHE, NG
S RMCALI Y, HIRA N Port3. Port2. Port1 F1 Port0

0x00A0

[31:0]: &Ik KRR Wi%L, Port0

0x00A1

X

[31:0]: ik LUK EE I wi%k, Port1

0x00A2

[31:0]: &% LK MECHE 1k, Port2

IPUG1087-1.1
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7 2%

7.4 MK

Huhk(32bit) | BRIAME WIR | fifiid
0x00A3 R [31:0]: AKX LIKMEE KM%, Port3
0x00BO R [31:0]: S LK w4, Port0
0x00B1 R [31:0]: #=USt LIOK Wtz it 4%, Portd
0x00B2 R [31:0]: S LK w4, Port2
0x00B3 - R [31:0]: #2Ult LIOK M Ecdf ity %5,  Port3
7.4 B
7.4.1 ¥{E1%EH
Zo il TR 1E EVAL_GW5AT-LV138KFPG676(B-Version) V1.0 7%
RS . anRT ERA TR, XARBAT RS E R TR, FRER
AR B SR g 1B QSGMIL IP 1) Channel Selection. Reference Clock
Source. Reference Clock Frequency. PLL Selection i3, AR ¥#&%i N4t
HFACE pll_vart, JERABhENE . S008I LED & - E 8 7 o R AT
F
B, AR Bit X, T EE] FPGA HRIAT 4R
742 BIESER
PR R D SR T
1. FHSHIRZR TX A1 RX i b 4T A5 2A [al %5
2. Bit XM MEEFI FPGA 2 Ja, BWHAFERES NS GEEN
i \: W 0003 F5A1490D
fi\: R 0003
iz [F: G 0003 F5A1490D
MZoRx PC 5 FPGA ZIAJ @S WA MR, &0, HeHEAFEA
REEME IR, A REHEAT N —2
3. #& LED /T D1 RE NH L, #iH QSGMIIIP 7£ Media Mode. 1000M
AR TR E P, FTEHT R, WA 1P R R,
AReFAT T — 2
4. FRECHAT FPGA PR rAa I 2
A : R0080
IR[A[: G 0080 80808080
Fon P AT Port #C H PR B, HRAG I SO 2088 7
5. WHELUKMEIEAL R, S A # ok, AL Pause il
& \: W 0000 0000000F
& \: W 0001 0000000F
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7 2%

7.4 MK

IPUG1087-1.1

10.

11.

12.

13.

14.
15. 1#

PATEHE L (Frediz0), W LED 4T D2 5%

i \: W 0030 00000AA1

— BRI IB) JE 4 s AR S, W%E LED T D2 K

i \: W 0030 00000001

W% LED 4T D3 #1 D4 A K, Fow P B A& id 270 7%
% H IP Jy Media Mode, 100M i# %

i \: W 0020 0005555F

WE P EHHAT AR IR

i \: W 0011 000000FF

#A\: W 0011 000000AA

HE LR 3~8

BwE IP 5 SGMII #1X [f) Media Mode, 10M %

#iN: W 0020 0004444F

WE P EHAT A IR

i \: W 0011 000000FF

#\: W 0011 000000AA

HE LR 3~8

AR AR FPORL AR N AT (R 00, 1T DA BH A0 1) A i 2 1 )
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8 AT 8.1 X HY

8?:1#3‘5171

Gowin QSGMII IP A2 S0 FBALE = AN, 0N SRS, B HR
AT e =

8.1 3 #4
SR B AL PR PDF SCRY.
& 8-1 IR

e fik
IPUG1087, Gowin QSGMII IP H /455 iz QSGMINIP F P T, RN

8.2 itiRAE (M)

T ACRE S 945 27 Gowin QSGMII IP [ RTL iz 4LRS, fit GUI i,
PAR %i#ﬂzlxzﬁémﬂﬁiﬁﬁ)ﬂﬁﬁﬁﬁﬁ IP #%.

% 8-2 Gowin QSGMII IP #i1EfRRL 53

2 Fx Eiiipa

ge_pcs_gsgmii_wrap.v | IP ZTZE 3/, s iRt nE R, A
ge_pcs_gsgmii.v IP #% RTL %t S, s

ge_constants.v A ERS S E S,
static_macro_define.v AHFSSEECE M, Az

define.vh IP BC & SCfF, % GUI Ak

parameter.vh IP ACE SCfF, % GUI AL

8.3 &E it

Gowin QSGMII IP RefDesign {3 £ E41 % Gowin QSGMII IP 19
FHE, P BH R, ARCCH TR R TR K.

% 8-3 Gowin QSGMII IP RefDesign UK A &5 F

HFR E1:p%
top.v 21T Zmodule
fpga_project.cst TR Lo S
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8.3 ZH it

IPUG1087-1.1

e

ik

fpga_project.sdc

TRE AR

serdes

SerDes IP3C %, f15 SerDesA 5% LA FIQSGMIIAH 3L
4

mac_rx_model.v

MAC/JZRXAE 52 il f B

mac_tx_model.v

MAC/JZTXIE 5 il b

uart_to_bus Uart to Bus IPSCHR,  FH-RF Ef VRS i 9 B 0C B S 46
sysreg.v AR R G B AT AR

button.v FHH R R

pll_uart PLLIC MR, #RESOMhzIn iy 25 mef, A2 i10Mhz

FH A T T
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