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w0 1/0 = iR
CNT_MAX Parameter 26 HHBNRXE, ESERE.
clk input 1 ARG, 27MHZ
rst_n input 1 EHfES, BEX
led[7:0] output 8 led XTHEHIES
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1.4. Ti2ikER

module led_test
#(
parameter CNT_MAX=26'd13_500_000

input clk,

input rstn,

output [7:0] led

//reg and wire

reg [25:0] led_light cnt =26'd0 ;
reg [ 7:0] led_status  =8'b0000_0001 ;

//time counter
always @(posedge clk)
begin
if(Irstn)
led_light_cnt<="UD 26'd0;
else if(led_light_cnt == CNT_MAX-1)
led_light_cnt<="UD 26'd0;
else
led_light_cnt<="UD led_light_cnt + 26'd1;

end

//led status change
always @(posedge clk)
begin
if(Irstn)
led_status <= "UD 8'b0000_0001;
else if(led_light_cnt == CNT_MAX-1)
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led_status <= "UD {led_status[6:0],led_status[7]};
end

assign led = led_status;

endmodule

KRBRE=ATEAEX NS CNT_MAX ZARIRETHN&EAE, EIAZ 13500000, tEH2E
B 0.5S, O] LUEII 8 BUZ B3R 243 & Y B9 Y 8.,

KB 20-28 17, BEE led_light_cnt LB 7 B2 TN 88, SN EFAEMILEM 1, R
BTit#0. BT M 0 FFIa 41, FrlAit#8El CNT_MAX-1 BIEEE 0,

BB 31-37 17, LB T LED XTHPRSIRE), led_status 24 8bit WEE, &
Led_light_cnt=CNT_MAX-1 B¢, ik led_status [@Z# 117,36 {7 S A o] LAMR Y led_status<<1,
BARNMEMEZ 0000_0001->0000_0010->0000_0100.....->1000_0000, LI KT B R,

18 39 17, BB ESIZ1E, ¥ led_status HEREIEL led,

1.5. KRBHE

module tb_led_test();

reg ck ;

reg rst.n ;
wire[7:0] led ;
reg [7:0] data ;

initial begin
rst_ n<=0;
clk <=0;
#20;
rst n<=1;
#2000
$display("l am stop"); //
$stop;
end
always#10 clk = ~clk; //20ns 50MHZ

led_test
#(
.CNT_MAX (10)



MIEARS: /NIREE FPGA WWww.meyesemi.com

Ju_led_test(

.clk  (clk ),// input

astn o (rst_n ),// input

dled (led )//output[7:0]
)i

initial begin
$monitor("led:%b", led);

end

always@(posedge clk or negedge rst_n) begin
if(Irst_n)
data <= 8'dO;
else
begin
data <= {$random}%256;
$display("Now data is %d",data);
end

end

endmodule

% testbench AR BEAFUL—EHERLER, ERTEK Modelsim HERETEZEMH
TR AR R KEREE 19-26 17,6146 7 HANBURAKKTER AT LAE R A HY 21 47,CNT_MAX
BANSHLEHNE 10, X2 A 7T RMMEENEIE, 1REZ 13500000 893F, HMNFEHE 0.55 48
BIER, XIEENA,

AEBHY 8-16 TKIBR XY EMF BN EYIE, FEBY 20ns 5, ENLER. KA R ERE 10ns BX
R—IR, REH 50MHZ BT,

( sim:ftb_led_test/Group1)
C 1 ) I 2 O 0 O 0 0, ) 0 0 0 B 1

1)

=== =0

#h00000010

1.5-1
BR! REXEE. AMPEER, tTLIEET led_light_cnt 8IR1H88 10 MRS, led_status &
RZEB—, FELRER,
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1.6. g,

XEESFEANABNFEIRITHEFNEARS R, RENTESABIEFHARR,
1.6.1. ¥TF PDS &4, gIZIig

Step1: $TFF PDS 44, S5 NEW Project, AEXHIEESRITETIE;

Th Pango Design Suite 2022.2-5P6.4 (on DESKTOP-NTRMANG)

File Bdft View Tools Window Help

Pango Design Suite

Getting Started & Help

D:/adan/ desisop/ HOD_DEVLCE/ PG lisno_ demo/oled_test_b_y3/cled_iestipds

project

D:/adntn/desktop/project /project..pds
New Project Open User Guide
Ceeate & new project. More detatled info of BDS.

= Open Project mmmm— Open Example Project

Gpen any previously created project. = | oven o ot one curorsar prosece.

1.6-1

Step2: B NEXT;
[th New Project Wizard ?

Introduction

The new project wizard helps you create a new project and preliminary project settings, including the followings:

® Project name and directory
*® Project type

® Project files

® Part

You can change the settings for an existing project and specify additional settings with the project settings dialog.
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1.6-2

Step3: BIiEE AN led_water HIREFIXNNHXEER, ZF8E Next;

FEIBRABEEEBEIRSMIRERE IEEE IEXHREBEER.

[Project Name] 2T XHER, BRIAA project, (RAWFE #F. THIZE (). 4T (-).
=),

[Project Location] B Fi&ZFEH TREN TIERKER, XEXBERARFFE. HF. T

(DA R (). @~ , +=# (), EZBARELEUNEBREZEE, DIBXHHRE
MR,

[Create Preject Subdirectory] ¥ TREXH4Z/EATIEERN—IA.

[th New Project Wizard ? X

Project Name

Enter a name for the project and specify a directory where the project data files will be stored.
Project Name : led water

Broject Location : D:/admin/desktop/led water

n/| Create project subdirectory

Project will be created at : D:/admin/desktop/led water/led water

| < Back || Hext > | Cancel |

1.6-3
Step4: i%£3% RTL project, s Next;
[RTL Project] AF €I RTL I, HEH IR TLINIT synthesize, device map, place&
route, report timing, report power, generate netlist } generate bitstream &,
[Post-Synthesize Project] BFRIZZERE L. MEMNTZETILAIT device map, place&
route, report timing, report power, generate netlist &% generate bitstream %,
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[ih New Praject Wizard ? X

Project Type

Specify the type of project to create.

RTIL project
You will create a project with synthesize tool supported.

Post-Synthesize project
You will create a project without synthesize tool.

| < Back|| Next > “ Cancel

1.6-4

Step5: B Next;

ZAEOLL Add Files 1 Add Directories RN rtl SEXXHRFE rtl 73X, URIAE
rtl XH4RIFIR, Add Files FRMNEDHISIH, Add Directories Mk PHINHE THREEERNX
%, HR1%ET T A Add source from subdirecotires MEMEAENFER TAENI Y, thoH
B NEXT BKHRMNX 4,



IS RS /NEREE FPGA WWww.meyesemi.com

E New Project Wizard (i X

Add Design Source Files

Select design files you want to include in your project.
Create a new scurce file and add it to your project.

File Name File Location Add Files

Remove

Move Up

[j Copy design files into project
Scan and copy include files

| | 2dd source from subdirectories

|<Back||Nexr.>||Cance]_|

& 1.6-5
Step6: E i Next;

[Th Mew Project Wizard ? x

aAdd Existing IP

Specify IP3 to add to your project.

File Name File Location Add Files
Add Files List

2dd Directories

Remowve

[j Copy IP files into project

| | Add source from subdirectories

|<Back||Nexr.>||Cance]_|

1.6-6
Step7: B Next;
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[Th Mew Project Wizard ? x

Add Constraints

Specify or create a constraint file.

File Name File Location Add Files
Add Files List

Remove

Move Up

Move Down

Move to Top

Move to Bottom

u Copy constraint files into project

‘(BackHNext)HCancel|

1.6-7
Step8: iEFEF[URT BS HE EXR GETH, Z/FRE Next;
synthesize tool o] PAEIRES T AR Synplify Pro B} ADS, 7EL8 & A ADS 28T A,

[h New Praject Wizard 7 X

Part

Choose a default part for your project. This can be changed later.

Device family Show in '"Available dewvices' list—————————————————
Family: Logos2 gﬁu v Package: FBGATE i\j'% W
Device: PG2L100H g! = v Speed Grade: -6 ‘ﬁ@ w
= P
Filter: W
BAvailable devices:

Distributed RAM

Part APM FF LoT
PG2L100H-AFBGAT6 133200 86600 195300

— Select Synthesis Tool

Syntheais Tool: ADS é%éIE s

when modifving device or synthesis tool, configuration will be restored automatically.

[ e |[loeems |

& 1.6-8
Step9: £ summary B Finish, = T2 EIE;

-10-
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[th New Project Wizard

Summary

When you click Finish, the project will be

created with the following settings:

Project Name
Project Location
Number of design source files added: a

Number of design source directories added: 0

led water

D:/admin/desktop/led water/led water/led water

Number of ip socurce files added: a
Number of ip source directories added: 1]
Number of constraint files added: i}
Part PG2L100H-6FBGETE
Synthesize Tool ADS
| < Back | | Finish | | Cancel |
=]
1.6-9
o S,
1.6.2.  #HRmDiRiX 4
PDS B4R EMTE:
i Pango Design Suite 2022.2-596.4 - D:/admin/desktop/led_water/led water/led_water.pds (on PC-20200227DQAD)* - 8 x
File Eait View Project Process Tools Window Help
0O =] 2 e 1) @ = A ]
Navigator e < TN e vivecony CIERY
Files B
& 1 Find: Filter Search Case Sensitive Whole Words
7 srosect vame: 1ed acer
= besins Broject Vezsion: 110
Constraiats
= i szt sozL1008-67G676
Top Medule:
Deaign Target: normal
Project Location:
Torel CEU Time:
Totel Process CEU Time:
Totel Real Tize: onsomios
Fiow
B comie
[®  synchesize
B Device uap
23 Place & Route
B Repore Timing
5 eport rover Console 8 x

Generate Netlist

[3  Generate Bitstream
Welcome to BANGO Tcl Console.

[ [

Wi Designs, ¥aTHEIZITH) module
B ITED;

1.6-10
WEZEX M, HERREREFH verilog XHFM

-11 -
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[th Add Sources ? *
|

| Add Design Source Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Name File Location Add Files

o Bottom

i__l Copy design files into project
Scan and copy include files

!_! 2dd source from subdirectories

1.6-11
ISR TRE:
EHEOGT KT Add Files, IEZBHRMIER THE;

[E] Add Sources

Add Design Source Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Name File Location

i__l Copy design files into project
Scan and copy include files

!_! Add source from subdirectories

| < Back | OK | Cancel ‘

& 1.6-12

-12-
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R TRE:
1)&EEHODSF Create File;
|- E Add Sources

| Add Design Source Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Name File Location

i | Copy design files into project

Scan and copy include files

‘ | | 2dd source from subdirectories
|

1.6-13
2)i%#% Verilog Design File, Xf&#1 module £—%, RIAER, KE OK;

[{h Create Design Source File T x

—Create a new design file and add it to your project.

File Type: Verilog Design File ([.w)

r,

File Hame: led_war.er:|

File Location: dmin/desktop/led water/led water/source

QK Cancel

1.6-14

13-
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[fh Add Sources ? *

Add Design Source Files

Select design files you want to include in your project.
Create a new source f£ile and add it to your project.

File Name File Location Add Files

| led water.v|D:/admin/desktop/led water/led water/source

:Copy design files into project
Scan and copy include files

| Add source from subdirectories

| < Back H 0K H Cancel ‘

1.6-15

4) | Cancel;

| [th Define Module ? X

| Define a module and specify I/0 Ports to add to your source file.

For each port specified:
MSB and LSB walues will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

—Module Definition

led water.v —I1/0 Port Definitions

Module Name led water

# Port Name Direction Bus MSB LSB
- {INBUT

o_?_l\

k4

1.6-16
5) BOAFTFHT X4, SRIE IR IHE) module SH# %X,

-14 -
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[th Pango Design Suite 2022.2-5P6.4 - D:i/admin/desktop/led_water/led water/led water.pds (on PC-20200227DQAD)*

File Edit View Project Process Tools Window Help
O = i o > #  EEBEBRE®GEGE
Navigator g x Il Report Summary . Project Directory

EEIBR|QeE|

Sour Files

Q & P !
I" | D E 1 Efmodule led water(
4l PG2L100H-6FBGETE 2
3 )i
[ Designs 4 endmodule
led water (led water.wv)

Constraints

Simulation

Flow

(PSR

1.6-17
RERTE, MR,

[t} Pango Design Suite 2022.2-SP6.4 - Di/admin/desktopfled led led_water.pds (on PC-20200227DQAD)*

File Edit View Project Process Tools Window Help
DRk # |4 BB | ho @ RERRECCOEEX0OCESA|? EM

Navigator & X T Report Sumary [ eroject Direcrory

= AHEE 32 |Qaes (=227 |3 &|@

i §

‘ CRU . |2 module led water(
2 input cik ,
3 input rst_n ,
4 output [7:0]11ed
5 be
=[ Constraints &
L[ simalation 7 17 lack freg 1 27_000, 1

2| parameter time 500ms = 25'd13_500_000:

reg [24:0]cnt_time
reg [7:0]led status ;

y7e Timing 500 /74
always @(posedge clk ) begin
if (~r3t_m)
cnt_time <= 25'd0 ;

else if (cnt_time = time 500ms - 1'bl)
cnt_time <= 25'd0 ;
else
cnt_time <= cnt_time + 1'bl ;
21| end
23 - hange led 2]
24|5 always @(posedge clk ) begin
25 if (~rst_n)
26 led status <= 8'b0000_0001 ;
27 else if {cnt_time == time 500ms - 1'bl)
8 led status <= {led status[6:0],led status[7]} :
clse

led _status <= led status ;
end

assign led = led status :
endmodulel

5 compile

~[5  synthesize

LB
3

Device Map

Piace & Ronte |;/ad.m.n/de:k:op.'1ed7war.er/1ed7wa:e:/sou:ce/1ed7uar.e:.v

+[2 Report Timing
“[5  Report Power
’_-B@ Generate Netlist Q n B E

Console

1.6-18

-15-
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1.6.3. wiF

XA THRIETT Compile RfE:
(1)MFE Flow g Compile H#ITES;
(2) /T Compile | Run #1745,
RE :
b Synthesize
Device Map

=[&  Place s Route
P Beport Timing
Eeport Power

i Generate Hetlist
; " Generate Bitstream

1.6-19
1.6.4. IEA%

=i Tools 4% User Constraint Editor(Timing and Logic)si& s TEZEMR , User
Constraint Editor(Timing and Logic) i#%&#¥ Pre Synthesize UCE, 41 T~ B Fix:

[th Pango Design Suite 2022.2-5P6.4 - Difadmin/desktop/led_water/led_water/led_water.pds (on PC-20200227DQAD)*
File Edit View Project Process - Window Help

O & L

Navigator =

Post Synthesize UCE

{ —— H-<&A|®RM

j Physical Constraint Editor (Post-Map)

25 Route Constraint Editor

E# Design Editor

"i| Power Calculator

") Power Planmer
T Deaigns (! ) SSN Estimator

- = 55N Enalyzer
i~[E[ Constraints

p— {1k Inserter
|=! Simalation r
‘" Debugger
Configuration
¥ IP Compiler
< Synplify Pro N
MJ Compile Simulation Libraries
Schematic Viewer L4
2
Timing Analyzer - 1vm1)
¥ Language Templates
CHCTINE €= AT TINE T I"BT
end
Jipssnna change led status-—--—-—-——————-, Y
[l always @(posedge clk ) begin
if (~rst_n)
led status <= E'b0000_0001 :
else if (cnt_time = time 500ms - 1'bl)
led status <= {led _status[6:0],led status[7]} ;

else
led status <= led status ;
end

assign lsd = led_status ;

Flow endmodule

-16 -
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1.6-20
Tools T#J User Constraint Editor(Timing and Logic),

[th Pango Design Suite 2022.2-5P6.4 - Di/admin/desktop/led_water/led water/led water.pds (on PC-20200227DQAD}*

File Edit View Project Process Tools Window Help

| i ; I—’l = o | ] B =2 A =

Sovzuntor T Report Sunma| ry
Files n, = Doet Synchesize UCE =
& !
J| module led water(
= 4| PG2L100H-6FBGE76 input clk ,
£ [=] Designa input rst o ,
S output [7:0]1ed
= b
Ef Constraints
= Simulation /f--——--clock frequ : 27 000 000————-— 7

|8 | parameter time 500m 5'd13_500_000;

reg [24:0lent_time ;
reg [7:0]led status ;

i Timing 500m: 4
| always @(posedge clk ) begin
if (~rst_n)
cnt_time <= 25'd0

else if (cnt_time == time 500ms - 1'bl)
cnt_time <= 25'd0 ;
else
ent_time <= cnt_time + 1'bl :
end
/f=————————-change lsd sTatuS—————————————— 1

1.6-21
T B#= User Constraint Editor(Timing and Logic) B #x,
1.6.4.1.1. B L3R

TF UCE J5,3%4% Timing Constraints f5i%4% Create Clock FMNE &N, BERT—KRE
BEBA port BWIAFBFETERNR D,

o r

File Ed4ic View Project Process Tools Tindow Help

ey T mex

ce : BG2LL00H-GFBGETS

Fall ac: 18518

5518 037
Add this clock to the existing clock (no overwriting)

Command: % (c1k) [gec_ports (clk}] -period (37.037) -waveform {0.000 18.51e}

[S) q:n@o@:sl
1.6-22

AEHEEPNIIPRS, XEKRPER, SN2, [/E OK BB —REHLIR, Reset E
BiZ0UH. el MW TE R

-17 -
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T Pango Design Suite 2022.2-5P6.4 - Di/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD)

o X
: | 3 ) 2 b 7] B <G a [ ]
Navigator EEs Report Sumary [ Project Directory led water.y | o8 x
=i N Actributes Device
B pesigas « # = & | Create Clock - (Double Click Blank Area To Create a Create Clock Constraint)
o
1 cix [get_ports {clk]]  37.037 0.000 18518
2] summary
e
1.6.4.1.2. YIBLFE
F &, i%&® Devi [FiE3E 1/0, RIFFREERIE 10 N
N EE
¥TH UCE fg3, % Device FiE#E , R E JTBL,.
[h Pango Design Suite 2022.2-SP6.4 - Di/admin/desktop/led water/led water/led_water.pds (on PC-20200227DQAD) - X
3 b g L B 3 B G & &
Navigator A Report Summary P9 Eroject Directory led vater.v  [0# o8 x
o Timing Constraints Attributes
= =7 Designs
L3
[2f constraints
= Simulation
L eyt ; R e
[  Report Timing
[5  Report Power Console 8 x

5 Generate Bitstrean

1.6-24
ERREEREF 10 2lkE, RERE, IEM.fdC
1.6.5.

RE

iZ1T Synthesize HREBUATEM AR 0T ASLH:
(1) Flow g Synthesize HITEE;
(2)BE Synthesize | Run HITEHRE;

-18 -
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5 Synthesize #1EfE, & E TEFR:

[Th Pango Design Suite 2022.2-5P6.4 - D/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD)

File Edit View Projecs Process Tools Window Help
3 . 3 | |2 B 88 @ s = & |
Navigator L Report Summary B Eroject Directory led_vater.v ‘Pre Synthesize UCE X
Files
» | 11 © | correns aevice : poznioos-erssers
& A

Timing Constraints Avtributes

= fi) ze2L1001-6786676

= Designs
.

f Constrainta
led_water.dc (D:/admin/desktop/1

[ stmitecion
o
[ EEEEEEE reciase view
Teo1 Tars
1/0 pmecTION. 10C p vecto sosTANDARD
o 1 oumeor 27 s 3.3 Lvou0s33 .
T2 omm ar B3 23 Ivcuos33 i
R ne B 3.3 Lvouosss .
+ oo a7 ) .3 Lvuosaa .
[]s oorem e s 3.3 Lvuos33 .
6 ourenr as s 33 Lvuoss i
Flon 7 v e s 3.3 vouosss .
e oumeor a0 s vouos3s p
B compite o e o1e s waosts
[V synthesize 10 mevr 22 s wowsts
Device Map

Console
Generate Netlist
Generate Bitstrean

Save Constraint in file D
Brocess "Synchesize” started.
Curcent time: Sun Jen § 12:51:06 2025

Action from compile to synthesize: Total Real Time elapsed is Oh:Om:lls
Action from compile to synthesize: Total CPU Time elapsed is Oh:0m:6s

Action from compile to synthesize: Total Frocess CEU Time clapaed ia Ohilmi6s
Brocess "Synthesize" done.

‘adnin/desktop/led_water/led water/led water.fdc success.

ize: 5

Log*

5US_KEERER

one
NowE
ouE
rowE

1.6-25

1.6.6.

Device Map

et

st
st

st

st

st

OFF_CHI?_TERMIWATION  HYS_DRIVE_MODE
N(detaulc)
N(defaulc)
N(degauie)
N(degaulc)
N(defaulc)
N(defaulc)
N(degauie)

N(defauls)

oex

o068 x

VREFMODE  VREF_MODE_VALUE R,

Device Map MEEERRKZTMHF T BABRSHFHETTE (LUT,FF. Carry &), I8

17 Device Map AREEUTH NI ALI:
(1) E#ENE Device Map;

(2) AT Device Map =i Run;

5eH Device Map #EfE, S&E TEFR:

File B vView Projecs rocess Tosls indow Felp
K] b a|n | & B @
Hevigator ® X [T neporc sumary [ Eroject Directory  led waver.v
e * | M @ | currens device : sezrioos-sracsns
| @ !

PG2L1003-673G675
=" Designs
.

f conscraints
led water.fdc (D:/admin/desktop/1
Similation

o
=] package view
Too1 Tabs
1/0 oreecrron 100 e vecto TosTaARD

oz 1 ouma a7 s s waesss .

i 2 outeUT 17 BANKL3 a0y LVCMOS33 4

- 3 ouTRUT ale BANKL3 3.3 LVCMOS33 4
a7 s s tansss .
£ s as traesss .
s = a3 traess ‘

Flow ae s a3 Lvcuosas .

220 s s waesss .
oie s as traesis
2 s a3 taests

console

hi i Brocess "Synthesize” done

Total Real Time elapsed is Oh:0m:20s
Total CBU cime elapsed is On:om:l3s

Total Process CPU Time elapsed is Oh:0milds
Process "Device Map" dor

S

RIVE

505_KEERER
NoE

NoNE

1.6-26

-19-

stew

OFF_CHI?_TERMIWATION  HYS_DRIVE_MODE
N(detanic)
N(degauic)
N(defaulc)
N(defaulc)
N(deganie)
N(getauic)
N(defaulc)
N(defauic)

o x

VREFMODE  VREF_MODE_VALUE DR,

Bevooe |
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1.6.7. Place & Route

B4 (Place & Route) IRIEA FPARMYWIBA R, MR ERBITIRNHBERG L.,
iz17 Place & Route REBLAT AR TTLASLM:

(1)E#ENE Place & Route;
(2)&T Place & Route =F Run;
5ehX Device Map #1Ef5, BRI TER:

2]
8 x Report Sumary [ B Ly & o8 x
e
=
an | i\
[
|
¥
o )
5ex
;N s e s
s e savs . rore
B o me s e .
Sl e e o 5
s e
o swas e rore
P
F1o0 Navigacor B *v00¢ :el

1.6.8. Generate Bitstream
Generate Bitstream & 2 HIAIRX S, BT Generate Bitstream REBLUAT AR TJLASE
(1)B#ENE Generate Bitstream;

(2)&TE Generate Bitstream &5 Run;
SER VA IRME, BEFTEAIRI Y, IE1T Generate Bitstream, T]AE R RE M TEFR:

-20-
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Th Pango Design Suite 2022.2-5P6.4 - Di/admin/desktop/led_water/led_water/led water.pds (on PC-20200227DQAD) - 8 X
File Edit View Project frocess Tools Window Help
D= " gl ¥ |2 E 8 8% G [ (0 £ * X M
8% S e sy | B e iy et [ o
== SR PN NG | o i e e
o BB 7
= Tining Constratats Actributes [T
& § reaL1008-eracere -
= Designs s
@ (5 Conseratata (* |
1ed_vacer. fde (D:/adnin/desktop/L
= simatasion
Q
o
T e
Tool Tabs oex
10 preCTION. 10¢ i veero TosTANDARD RovE sUs_iEERER SIEW  OFF_CAIP TERWINATION  HYSORIVEMODE VREEMODE  VREF_MODE VALUE R,
1 ooreur 17 AL 5.3 Lvaosas . YonE st H(detauls)
2 ourenr ar AL 3.3 Lvaosss n xowe st N(defaulc)
o
3 oureor e ALy 58 Lvaosss 4 yowe st N(degauic)
4 coreur a7 AL 3.3 Ivonosss ‘ noRE st N(desauls)
s oorer e KL 3.3 Lvaosss 4 YorE st N(detaulc)
s ; & oumeur as ALy 53 Lvaosss N Noue st N(detaulc)
Flow 7 oureor e ALy 3.3 Lvosas 4 yowe st N(degaule)
4 e oureur 220 KL Lvamos3s . YonE st H(defauis)
7 — s meor e KL 5.3 Lvawsis NowE
[+ syachesize 10 weor 2 s 33 Lvaosts NowE
v/ Device Map
[3 Place ¢ Rouce
+/ Report Timing
console & x

[Rus—
[ Generate Neciise

Procass “Genezate Sitsrzean’ sua
Coreent. Temos S dan 5 1erses3s 2035

C ovee eun PO} S Bas/mot beca. si’, FINEHE #4ESEIN SH15E BRSNHT0H 0N UGS VEAES SA 6 RSO e e oSt
Action from compile to gen bir_stream: Real Time elapsed is Oh:lm:13:

Action from compile to gen bit_stream: Total CEU time elapsed is OhiomiS7s

Action from compile to gen bit_stream: Total Erocess CEU Time elepsed ia OR:0m:STa

Brocess "Generate Bitatrean’

3 here

el Consore [ETSTVR Logt I

1.6-28
1.6.9.  TERERBARXME

R Tools &4 Configuration & SEH TEZEMR Configuration, i1 N E FrxR:
[fh Pango Design Suite 2022.2-596.4 - D/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD) — a X

D i 7 Gaer Constresat Editor (Timing aad Logic)

R & [ Enysical Conseraint dicor (fost-tap) e e e el oex

Route Constraine Editor
5} Design Editor le : 2G2L1008-673G676
A il

Bover Caleulator

26211008-67BGE76 %) Power Planner

Designs (1
.

S5 Estimator

& 2 Constrainte

led_water.fdc (D:/admin/desktop -
=) simulation
7 12 Compiler
< symplsey B0
[ Conpile Similation Libraries
Schemsuic Viever ,
Tining Analyzer ,
@ lenguage Templates
Tool Tabs oex
/0 brmECTIN. 10c B vecto TosTANTARD DRIVE  5Us_kEERER SIEW  OFF_CHIP TERMINATION  EYSDRIVEMODE | VREFMODE  VREF_MODE_VALIE R,
1 oursur 7 s 3.3 Lvcuosss s o st N(detauic)
2 oureor a 2w 3.3 Ivauosss i HonE st N(degaue)
G 3 OUTRUT ALe BANKL3 ‘3V3 LVCMOS33 4 NONE FAST N{default)
i 4 ouTRUT a17 BANKL3 '3.3 LVCMOS33 4 ‘Ilolrl 'rm N{default)
[Els omeor e s 3.3 Ivauosss s woue st H(detaure)
FE— s oureor 19 s a3 Lvasss 1 wonE T H(gefauc)
Flow 7 OUTRUT {=t] BANKL3 3.3 LVCMOS33 4 ‘Ilol!E FAST N(default)
o = | o omor sacs s sy 5 o st wetante)
BV camuis s mer e 2w [ wasis o
[5 synthesize 10 mweur 22 BATKL3 3.3 ows1s HorE
[ bevice Hap
(9 piace < nouce
3 Report Tining
Repore Zover consote —
Generate Neclisc 'R

Process Generate Bitsurean” starved.
Carrent Sun Jan_ 5 1

rren: 25 2025
c B)t:c!eam e T S s, S R GO B,
s conpile to gen bit_stream:

mEE T s
Tor elapsed is 0

P s o s 0m:572
Toias Erocces Gl Fime cragecs s Shsmesra

Action from compile to gen_bic_stre
Process "Generate Bitstream done

P |
s e |

1.6-29
LB} Tools T Configuration IR,
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File Eait View Project Process Tools Window Help
0O 3 L £ 1 B <2 a [ ]
Nevigator LIS Reporc Sumary [ Project Directory  led water.v AANA o8 x
Files
Current device : PG2LL00H-FBGET6
3 A

Timing Constraints Accributes

= i) es2n1008-erBGETE Jf
'

led vaver.fde (D:/adnin/desktop/1

=] simlation
.
|
1}
o ‘
[ 22005100 vi.. [
Toot Tabs o x
o omecTion 16¢ s vecto Tosramazo wre s s TROTION WS ONVEMOE | VETMOE | REFMOLVAE | OoR
o 1 oumm a1 feh 2 v n wore nst
N 2 ouTRUT c1r BANKL3 3.3 LVCMOS33 4 NONE FAST
s as saas 5.2 raosss . vare nast
¢ an sas 53 sicosss . woe nst Hdetauic)
s e we s 5 sroosss . o s Ngetaie)
o o o s wasss . woe nst Ngetaus)
Fion ) e s sas 2. wvovosss . o nst Ngetauie)
e amm a0 s a2 wvaosas . o nsr Ngetae)
e r— s e o1e s voe
BV syathestze 10 meor ca anas o
Report Power Console 8 x
——
Genezae isatremn s

set. Please sec SCBY value bast
m: Total Real Time elapsed

ine elapsed i3 0h:0m:S7s
cess CBU Time elapsed is Oh:0m:S7s

e is in configuration tab of bit stream oprions.

1

m: Total P

1.6-30

FEIAT AR Configuration B4R,

$TF Configuration [FEIZIEE Scan Device HIEHITHIE Jtag TEIR(E, VIR ERDI, &
B FREINAERGERTIERA, HESHBEEORRIRHE4NEMER, HEHME
ERBETE NSRRI 8B B XU

File Edit View Operations Debug Help

Configuration Mode Right click to Add Device or Initialize JTAG chain

——file?-——

*:
SPI Flash Configuration it PANGO

Logos2 PGIL100H
i

@ Assign New Configuration File ? X
Device Properties &Xx
= - Look in: D:\admin\desktop\led r\generate_bitstream QO O 0 @EBE
Property Name Value
Hame Size  Type, Date Modifisd
Device ID 0x00602895 Bl vy computer
== Jx03a750252933000E 0 Mayn [ 1ed water.sbit 3..iB sb.le 2024/5/7 13:54
User Code OXTEEfEELT @l cesxtop
Instruction Register 0001110001
Status Register 0x081£Ecal
Console 8 x
File name:
COMMAND [get_cable paras] sxecuts successfully, |
PANGO USB CABLE II cable driver: D2XX DLL ErlEaiutitypes] ~ . abit

PG2L100H
This device configure situation {done bit): 1

1.6-31

EXEE IR, FINZEEXHE, RRFEAXGNENBEERHEEEETER, G
# /5 R program FEHALRX G T EFR:

-22 -
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@ Fabric Configuration 2022.2-SP6.4 {on DESKTOP-NTRMANG) - a X

File Edit View Operations Debug Help

= r & am
g e} .
Confiquration Mode Right click to Add Dewice or Initialize JT4G chain
52 Boundary Scan
%% SPI Flash Configuration i i t
Loges2-Pd e Verify...
ferl Readback. ..
o0
Resst FEGA
> Generate Multi/Dual Boot File
Device Properties e X
One Step Create SVE/PEF

Property Name Value Operate ey and eFUSE

Device ID 0x00602855

D 0x03a750252833cedec4ll.. b S
| Tmexdtide OXEEEEEEEE SO FiReE

Instruction Register 0001110001 Operate Outer Flash Through FBGA
| » Status Register 0x081ffcal
| Set Device Properties
i
I
|
|
|Console 8 x

| CoMMAND[get_cable paras] execute successfully, takes 0.8 secs.
| PANGO USB CABLE II cable driver: D2XX DLL
PG2L100H
| This device configure situation (dome bit): 1
| COMMAND[Open config cable] execute successfully, takes 187.1 secs.

& 1.6-32
TEALRS A AT A0T B R

@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG) B o x

File Edit View Operations Debug Help

C-REERE =
ConEiguration Mode Right click to Add Device or Initialize TTAG chain

£ 2% Boundary Scan

5% SPI Flash Configuration - PANGO

Loges2-PG2L100H
led_watersoit
0
»

Device Properties X
| Eroperty Name Valus

Device ID 0x00602859

UID 0x03a750252833ce0ec0411..

TUser Code OXEFEEEEEE

Instruction Register 0001110001

» Status Register 0x081££ca0

Console 8 %
PGZL100H
This device configure situation (dome bit): 1
COMMAND[Open config cable] execute successfully, takes 187.1 secs.
The done bit is 1
COMMAND[Program] exscute successfully, takes 3.5 secs.

1.6-33
PG2L100H #x-~73 PG2L100H B FPGA BECE 7 —MMER flash, Hop, R ER R FELEIR K
LRERERIXMHENL N . sfc X4,
B SR Configuration TAEHAY Operations #EINHY Covert File EIR;
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@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG) - o X
| File Edit View Debug  Help
=g {f} [E2__Execute Tcl File...

Convert File
Cont Right click to Add Device or Initialize JTAG chain
Flash Operator
Ty
7 wa Boundary Scan | e pegord File  *
- : it
2 SPI Flash Configuration - PANGO
Loges2-PG2L100H
led_watessbit
™m0
-
Device Properties - X
Eroperty Name Value
Device ID 0200602859
UID 0x03a750252833calec0dl L
User Code OXEEEEFEEE
Instruction Register 001110001
> Status Register 0x081££ca0
Console 8 x
PG2LL00E
This device configure situation {done bit): 1
COMMBND [Open config cable] execute successfully, takes 187.1 secs.
The done bit is 1
COMMRND[Program) exscute successfully, takes 3.5 secs.

1.6-34
AEESHIMA TE®E, £ Generate Flash Programing File TUE%&FEX M A Flash 284489
A&, 8BS B BitStreamFile (U BEF AR XERNERE, A OK, (EFEAW flash =G AREDE
8 flash ZIR D, FEFIHRMITM flash B S, BEFBIBFESEF AR THSELIEIREA);
@ Convert File Dialog ? X

Y| Generate SPI Daisy Chain File Generate Multi Revision File Generate Chain Svf File

| Device
|
Factory Name JWINBOND ,
Device Name JW25Q1280 Flash Read Mode |SPI X1, 24-bit address
Options

Load BitStream File

Load File Name

=

1 Start Rddress:

BitStreamFile: I'm/desktopfled_war.er.fled_war.er/qenerar.e_bir.sr.reamfled_war.er. sbit || ... I

| Load User Data File Data Sample Time in Falling Edge Read Mode is SPI X8

Qutput File Name: D:/admin/desktop/led water/led water/gensrate_bitstream/led water.sfc EI

Tel

cfg _gen sfc -device name W25Q128Q -opcode 11 -sbhit start address 0 -sbit D:/admin/desktop/led water/led water/
generate_bitstream/led water.sbit

B 1.6-35
fe.sfc XERIE, RA=NTEMR, K OK;
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-
b4

Generate SPI Daisy Chain File Generate Multi Revision File Generate Chain Svi File

Factory Name WINBOND

Device Name W25Q1238Q W Flash Read Mode SPI X1, 24-bit address W

Options

Load BitStream File
Load File Name
@ Success

o Converted File is Successful.

1 Start Rddress: 0| BitStream rerate bitstream/led water.sbit EI

| | Load User Data File ||:! Read Mode is SPI X2

1 | Start Address: 0| BitScreampalot III E| EI I:I I:I ‘

Output

Output File Name: D:/admin/desktop/led water/led water/generate bitstream/led water.sfc EI

Tel

cfg_gen sfc -device name W25Q128Q -opcode 11 -sbit_start_address 0 -sbit D:/admin/desktop/led water/led water/
generate_bitstream/led_water.sbit

1.6-36
BARPOBEA#ETEE, mF Scan Outer Flash;

@ Fabric Configuration 2022.2-SP6.4 (on DESKTOP-NTRMANG) - (m] X

| File Edic View Operacions Debug Help

mouapoes
Confiquration Mode Right click to Add Dewice or Initialize JT4G chain
El 38 Boundary Scan
... 3 A s t
2% SPI Flash Configuration i PANGO { ‘
Logasz-PCa =% Program...
led_wster! 28 Verify. ..
. Readback. ..
= Ressr FEGA
Device Properties - X
Generate Multi/Dual Boot File
Property Name Valus One Step Create SVF/PEF
Device ID 0x00602855 Operate Key and eFUSE
uID 0x03a750252833celec0all..
PR R Bssign New Configuration File
ser Code %
Instruction Register 0001110001 Scan Outer Flash I
» Status Register 0x081£fcal Operate Outer Flash Through FEGA
Set Device Properties
Console 8 x

This device configure situation (dome bit): 1
COMMAND[Open config cable] execute successfully, takes 187.1 secs.

The done bit is 1

COMMAND[Erogram] exscute successfully, takes 3.5 ssca.

The Start Address of bit file D:/admin/desktop/led water/led water/generate_bitstream/led water.sbit: 0x0

/TcL| ICL Console

1.6-37
RHEZEMRREHD Flash RS, [di.sfc X, _E OPEN;
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@ Fabric

File Edit

= g

Device Propertiss
Property Name

Device ID

Configuration Mode

2-5P6.4 (on DESKTOP-NTRMANG)

View Operations Debug Help

1T 1ed water.sbit(D:/admin/desktop/led wa.
22 SPI Flash Configuration

A
X

Value

0x00602899

UID

0x032750252833ce0ec041l

User Code

OXEEEEEFEE

Instruction Register

0001110001

? Status Register

0x081ffcal

Console

The done bit is 1

The done bit is 1

ETEMNERTRIicGRE, /1 Program;

@ Fabric Configuration 2022.2-SP6.4 (on DESKTOP-NTRMANG)

File Edit View

COMMAND[Program] execute successfully,

COMMAND[Program] execute successfully,
COMMAND[Scan Outer SPI Flash] exscute successfully,

takes 3.5 secs.

takes 3.5 secs.

Operations Debug Help

Right click to Add Dewvice or Initialize JTAG chain

[

L~ (3) Assign New Configuration File

Look in:

0 D:\admin\desktop\led r\generate_bitstream \*

T X

0 0@REE

o~
Mayn

Bl cesxtop

B vy computer | Neme e

Type / Date Modified

File name: led water.sfc

Files of type: *.sfc

=N

v

takes 34.6 secs.

& 1.6-38

Cl=

mEa

4% Boundary Scan

Device Properties
Property Name

Device ID

- 3% SPI Flash Configuration

Configuration Mode Right

8 x

TII

A}
x

Value 0

0x00602899

TID

0x03a750252833celec0dll..

User Code

OXFEEEFEEE

Instruction Register

0001110001

» Status Register

0x081ffcal

Console

The done bit is 1

/TcL| ICL Console

COMMMND[Program] execute successfully,

click to Add Dewice or Initialize JTAG chain

W25| [£] Erase...
F— &% Verify
J Readback. ..

LogusZ-PG2L100H
led_watersbit

Assign New Configuration File

Set Device Properties

takes 3.5 secs.

COMMAND [Erogram] execute successfully, takes 3.5 secs.
COMMAND[Scan Outer SPI Flash] execute successfully,
COMMEND[Scan Outer SPI Flash] execute successfully,

takes
takes

34.6 secs.
28.2 secs.

2 x

El4k Flash BRI T B Frw:

1.6-39
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@ Fabric Configuration 2022.2-SP6.4 (on DESKTOP-NTRMANG)

| File Edic View Operavions Debug Help

]

=3

Configuration Mode Right click to Add Dewice or Initialize JTAG chain

Boundary Scan

%% SPI Flash Configuration

W25Q1280

ied_watersfc
I

Loges2-PG2L100H
Device Properties

led_watersbit

A}
x

Property Name Value

0

Device ID
TID

User Code

0x00602899
0x03a750252833celec0dll..
OXFEEEFEEE

Instruction Register 0001110001

0x081ffcal

» Status Register

Console

COMMMND[Erase Outer Flash] execute finish, takes 23.8 secs.
The start address of operating flash is 0x0.
COMMAND [Erogram Cuter Flash] execute finish,
The start address of operating flash is Ox(.
COMMAND[Verify Quter Flash] executs successfully, takes 4.2 secs.

'L ICL Conscle

|
takes 61.6 secs.

& 1.6-40

-27 -
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1.6.10. EiRIEIE

ERF BRI jtag, AT HR< LB BIE;

Navigator a8 x

g2 F

[ eroject Directory

Sources

o= = =

I The encoding of this file is not supported, file editor try te open it with GBLE030

PGZL100H-EFBGETE

T s/
5 ::ﬁlwﬁ L . R T N R N N ey
5 [f Constratnts (2 22 “define UD #1
led_test.fdc (D:/ziguan_demo/MES2LLODHV2, [° i
- led _test _syn.fic (D:/ziguan demo/MES2L10( (2% //27MHZ T = 27MHZ  1PbHh 2 EHE  0.5s 13 500
B = simiation 1 - 25 // 0.1 27_o00_o0

W A B
- #2 tb led test (tb_led test.w) (! 27 B module led_test

28 #(
25 parameter CNT_MAX = 26'dl3_500_000
30 ]
31 (
32 input clk,
3 input rstn,

output [7:0] led

1.6-41
RE PDS E)’K#J:EE’\J‘Fﬁ‘zfﬁﬁﬂ, é_I’fEFﬁa‘;‘&B_ﬁa\_:_

@ Fabric Configuration 2022.2-5P6.1 (on DESKTOP-50P54KS)
File Edit View Operations Debug EHelp
=] ]

Configuration Mode

Boundary Scan
- &% SPI Flash Configuration

Device Properties 2%

Right click to Add Device or Initialize JTAG chain

Console 8 x

Welcome to Tcl Console

1.6-42
ERERNAERRLNELERD:
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nfigur - O X
| Eile Edit View Operations Debug BHelp
=] i
Configuration Mode Right click to Add Dewice or Initialize JTAG chain
- 4% SPI Flash Configuration |
@) Assign New Canfiguration File ? X
Look in: D:\ziguan_demo\MES2L t\generate bitstream Q © 0 @AC[EE
M vy corpuzer  Name SiType Date Modified 7
| | Administr. Bak Er 2024/7/8/8— 12:00
| Device Properties F— 12:
| pe ] [ - logbackup Er 2024/7/8/8— 12:01
| — — [ 1ed _tesc.sbic - .= 2024/7/8/8— 12:01
Device ID 0x0060285%
UID 0x3d9750052034295]
User Code 0x00000000
Instruction Register 0000110001
Status Register 0x00180c80
File pame: Open
| Files of type: *.sbit
|console & x

| COMMAND [get_cable paras] execute successfully, takes 1.8 secs.
EANGO USB CABLE II cable driver: D2KX DLL

BG2LL00H

|Ims device configure situation (done bir): 0

1.6-43

REEEZEMERIRE, MRELRDBNIETUAER B8 — MR ERIES sbit, AFIEE

led_test.sbit;

@ Fabric Configuration 2022.2-5P6.1 (on DESKTOP-50R54KS)

- [m] X
File Edit Operations Debug Help
=g an
== g =
| e e Right click to Add Device or Initialize JTAG chain
% Boundary Scan
2
| '~ &% SPI Flash Configuration o PANGO i
e
Loposz.pq 85
led_tes| B Verify...
Ea Readback. ..
= Reset FPGA
Device Properti
vice Fropereies eK Generate Mulri/Dual Boot File
|Property Name Value One Step Create SVE/PEF
Device 1D 0x00602895 Operate Key and eFUSE
UID 0x3d9750052834299250591..
Assign New Configuration File
User Code 0x00000000
Instruction Register 0000110001 Scan Outer Flash
* Status Register 0x00180c80 Operate Outer Flash Through FEGA
Set Device Properties
|Console a8 x
COMMAND [get_cable paras] execute successfully, takes 1.2 secs.
PANGO USB CABLE II cable driver: D2XX DLL
PG2LL00H
| This device configure situation (done bit): 0
COMMAND [Open config cable] execute successfully, takes 2.5 secs.

1.6-44

a# SR, RIFIERE program, FREERFEMENT], ETRME LRAR,
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1.6-45
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2. EF M N&EHKDO RAM 25

> EERVELAS:
ML ARERZFR: clm_single_ram_test
{#H GTP (GTP_RAM32X2SP)# IP # (Distributed Single Port RAM) 2318 CLM ZiRLM
Bix 0 RAM, HXFBix O RAM TS W,
B Ui EEE:
XJ Bim O RAM 4T SRR : BEAMEATIXAN 00,01, 10, 11 [MAFIE, XN 32 AHIEE
HATIEARIE.
XJ B 0 RAM AT IR /ENIK: 32 32 AEUE B HITERIE.
B LINERKNE:
Xt RRXS R — ik H T B RS ANEIES #TIEREEZHNSER S 3,
2.1. ZRRE

logos2 RFIH) CLM £ FRFZZS CLMA, CLMS, #i2tb4) 3:1 , CLMA 5 CLMS 3 o] LMiB4E,
HH . BUSHHFRLUK ROM IgE, BXEF CLMS XM RAM I,

— AR RAM BFRENFET 64 H =, ol LUBE 44 Pango Design Suite )NEREY IP
Compiler TR Ak GTP [RIBEEMK.

2.1.1. Distributed Single Port RAM IP iE

> EFIP
TFF IPC, EEBH O P A File->Update IP ITIEHE, FHRMNXT M ARAL] IP &8, ¥EER
Module/Memory/Distributed RAM B3R T R iR A H Distributed Single Port RAM, IP &R IKZE
T X+ R AR AEY Distributed single Port RAM, IP 4R IRZME 2.1-1 Fiok:
Project
IP (15/70)

=- (1 Module

= [ Memory

8 @ Distributed RAM

- (] DRM
#- [ Multiplier
+- (] PLL

2.1-1 IP E#EBE

TR IPE, EEAMNRAEIZE Pathname ] Instance Name Z#R, TRRAKEBMNE 2.1-2
FR7R:

1
Pathname D'.\edmin\desk:cp\clm_single_ram_:esl:\clm_single_ram_l:esl:\ipcor:e\t:lm_slngal_l:am_:est_ip\t:lm_s1ngal_:am_:es:_ip.idf| ” Browse || Proj Pa:h‘

T
Instance Name clm singal_ram test_ip "}l‘cuscnmize
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2.1-2 TRRHMLEE
> BREIPBH
IPEFEZME, mEi<Customize>#HA IP SHEERHE, FASHRBIESESHER,;
MALWPESH IP ZBSHWE 2.1-3 Fik:
HuUEUEE: 5; IR 2, AMERER L FHFE, EURBARY,; RMEAVBLXX M,

@ Customize IP - Pango Distributed Single Port RAM (1.3), Instance clm_single_ram_test_ip * (] X
B o 3 {9

Output

Distributed Single Port RAM 1.3 Logos2-PG2LI00H-FEGETE—-E
Address and Data Width Config

Address Width ] [4:10] Data Width 2 [1:258]

Enable Cutput Register

Reset Type ASYNC

Init Enable

2.1-3 MIXLRIR B IP B
SEAWME 2.1-1 FiR:
*£ 211 SHHER

BY/EBRERIR SRR IP BEEERERINE

Address Width BCEMUIEE, WESHEEECE N 4~10, 4

Data Width EEMIEME, WSHEETEE 1~256, |4
EERAERBLESE.

Enable Output Register | @ik: {ERHIHESFE; VNApri

ik MERBHEF.

RESFRAHNAERNSMNAR.
Reset Type ASYNC: REFE1; ASYNC
SYNC: B&E1iL,

B R EEREX 2T RAM #1748k,
Init Enable [ YafERE ik
Ra)idke: YIIA A ERE,

BB XXHFER, REEI “Init
Enable " AENBER,

Init File ENEE, WERVIBEAS"0 "R NONE
NV &,
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B E W S EEE R,
Initial Data Format Type | BIN: Zi##l; BIN
HEX: 7l

> HRIP
SBHEEBRRG, Rk tfA<Generate>&ER IP,
2.1.2. GTP_RAM32X2SP [FiEiAH

CLMS TJ AR B Al R A/NEY RAM 3R, GTP RiEHIL el LUEA CLM TMHH R RAM, Hh
CLM TTLASCIL A AP RAM, —fhA SP Bim [0 RAM, £ 5t A, B —Fh9(S)DP &8 Wik O RAM,
EEMIE R,

XL {E A PG2LT100H AR, BARERN 32, HIRM = A 2, Bik O RAM ER[FE:
GTP_RAM32X2SP, It [RIEXX#5 Logos2 R, R GTP RiBARA A Bix O RAM B ZN T
N

> ERIRE
$TF Tools->Language Templates, 7£ Language Templates RE T, #%&EX Verilog/GTP

Templates BR® T8 GTP_RAM32X2SP #4764k, tNE 2.1-4 iR,

. Report Surmary ™7 Project Directory ' Language Templates X

B ce

i [l Te1

m- [ vHDL

r_:lm Verilog
E:T Common Constructs
’ m Device Macro Imstantiation
Device Primitive Instantiation
’ m Simulation Constructsa
E:T Synthesis Constructs
’ m User Templates
£ GIP Templates

2.1-4 GTP BZIE#E

2.2. EOMNE
> IPEOYE
EOEENTE:
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wr data[3:0] —
addr[3:0] =N
clk —MN — rd data[3:0]

Wr en—*

rst —"

2.2-1 nHXBIRO RAM IP iEOEE

EOYRM TR
* 2.2-1 #HNBKO RAM IP & O #iR
w0 1/0 fiii ik
wr_data I BEHIEES.
addr I MUHES, EESHA—MBIHES.
clk I HEES,
wr_en I EFEEES, 8BF .
rst I sfEsS, 6%
rd_data 0 EHIBES.

> REEOMNE

GTP_RAM32X2SP 2 —MRE N 32, HRAIZE A 2 85w 0 RAM, TJLATRME 64bit B94U4E, B Lt
I EE A 5, BIRMIE A 2, WE IS {E#E,

EEEEINE 2.2-2 FiR:

——{ DI[1.0]

——» ADDRJ[4:0]
DO[1:0]——

— = WCLK

2.2-2 GTP_RAM32X2SP I gEE El

I O f IR FE AR 20 T

-34-



MIEARS: INIRES FPGA

www.meyesemi.com

£ 2.2-2 GTP_RAM32X2SP im Al ge R

w08 ] I gEdER
DI[1:0] WA W AIRO
ADDR BWA EA=E b1l
WCLK LTPN S
WE BWA 51{#EgE
DOJ[1:0] Ly HiEmd w0
SHIERNT:
% 2.2-3 GTP_RAM32X2SP SR
BB REE BiINE I gEdER
INIT_O 32'h0~32'hffffffff 32'h0 Memory #JiaKEESH
INIT_1 32'h0~32'hffffffff 32'h0 Memory #JiaKEEESH
2.3. Ti2ikAR
2.3.1. Wi SEREE
> Distributed Single RAM IP %8BS T:
B Bfh: 27MHz
B HhHUE: 5 (RAMBEE R 32),
B IR 2,
B HHFEFR: AER.
m E{:FISENL
B YIRS RMER,
@ Customize IP - Pango Distributed Single Port RAM (1.3), Instance clm_single_ram_test_ip * = a X
HEo B | & |6
Distributed Single Port RAM 1.3 Logos2-PG2LI00H-FBGETE—6
Address Width 5 [4:10] Data Width [1:25€]

Enable Output Register

Reset Typ

e ASYNC

Init Enable
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2.3-1 ML BEXaHmARinA RAM B IP #Zi8 8

> IP ZfERARE: 27MHz,
>  GTP B#IRBWM T FAR:
B INIT_O i®EAZ0(3211)
B INIT_1 i®REBfI£ 0(3211)
> GTP fERBE: 27MHz,
> REBREVLEIBENT:
B E5ERE: 32 MR EARE, 32 MY EASE,
B UKEEE: £ RAM EITER/ER, AEMAS A 00, 01,10, 11 UPEEE.
W P 27MHz,
(AHRXEiHO RAM IP RSN ESESBFEEN)
> debug #ZERR:
B Ui RER debug %M 2R, debug TAEET & R{ER 108MHz,iZ B9 $94# A PLL
=&,
> iZNE T debug EHZREIRE N 2048,
2.3.2. {#f debug MEMXER
{£ /A debug M2 IP_wr_en. IP_addr. IP_wr_data. IP_rd_data. GTP_we, GTP_addr,

GTP_wr_data, GTP_rd_data \'MESEEMIXE R, iz T2 debug R HEREIRE N 2048,
Debug fEAHIEE% PDS 4B R T \doc\ Fabric_Debugger_User_Guide.pdf

Seled Net = O
Schematic Graph Net Selections
~o o ) 4 14
A AQAaaAMy v O Q@ Clock
-0 E g Ch Ner Nape
-0 - -
~ —
a | - # Bus IP addr
= a H- mm +-Bus IP _wr_data
| } l *- Bus IP rd data
o 3 ﬂ t = - S
] 10 GTP_we
- +- Bus GIP_addr
i = +Bus GIP_wr_data
* Bus GIP_rd_data
i} 20 IP wr_en
21
clm single ram test 22
23
Net Name Key Word: 24
25
Show All Nets In The Net Tree View /| Show Schematic Graph 26
Module Instance Net/Netbus Name Source Instance ii
_Na2s rw_ctrl_ce_mux :__:;
+- GTP_addr a0
+ GIP_rd data i
PHESES 31
GTP_we rw_ctrl An
+ GIP_wr_data
+- IP_addr .
* IF_rd data Make Connections
+- IP_wr_data ;
IP wr en rw ctrl Remove Connections Move Nets Up
= Info: Ready Inverse Nets | Move Nets Down
OK Cancel

2.3-2 Select Net B2 &
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WX LR
EASHN RO RAM HITERMEN, EEEESHS, BEE 00 SAMIE 0, 54#E 01 EA
HuE T, $GEIE 10 B 2, K EHE 11 SAMIUE 3, B4R 00 EAMiL 4, IKILAEB A,

Bus/Signal

- IP Wr en

> IP_addr

2.3-3 Distributed Single Port RAM B2/Eiz (IP)

Bus/S5ignal

2.3-4 GTP_RAM32X2SP S#{Ellid (GTP)
EASHIVERO RAM HATIRIRIEE, SERERIT, Mk 0 SEHEIEA 00, il 12 H B4R
2901, stk 2 3 B9ER S 10, dhhk 3 SEHEIEIR S 11, fhdk 4 32 89EHE A 00 ;
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2.3-5 Distributed Single Port RAM 2 /Ei (IP)

Bus/Signal

= . i I : omm
2.3-6 GTP_RAM32X2SP E£/EMiX (GTP)
3. EF DRAM HJ&ix 0O RAM iE5

> MALEAS:
B im>

MIXAEIRLZFR: dram_single_ram_test
/A GTP (GTP_DRM18K_E1)#0 IP (DRM Based Single Port RAM) # 4> 5i8 F§ DRAM

TR,

PR iH O RAM, FXTE8im O RAM it

B NS
Xt 8w 0 RAM TR /EMAL : BHEAMEAYIEAN 00, 01,10, 11 [MAFUE, EAN 32 BEIER
BEH 32 ABUERNITBRE.

TTIRRAEME: 3

RATIRRAE,
7%

Xt B [ RAM 3
B SCIZERIIE:
xR XS E — b T BRI B ANEES #TZRETHNEERE .
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s

3. 1. SRR

Logos2 &%l FPGA B DRAM 724 & 5t A 36kbit, & DRAM F o] I HIBECE R 2 1 18kbit
g 1/ 36kbit, & DRAM #3735 DP Miw O RAM, SP Hir [ RAM, SDP & B X% [0 RAM, ROM,
FIFO 13X, oi@id IP #%3X/RiE1H A DRAM,

DRM Based Single Port RAM(IP)5 GTP_DRM18K_ET(GTP Y EB=fME#& R :Normal Write.
Transparent Write, Read-before-Write, 3743585 F§ — i 5 + 75 HI #0186 ST XS RAM 1T H15A
.

» 1£ Normal Write X T#1T5#1E0Y, rd_data A=HHEE.

> fE Transparent Write 2 F#{TS5R/ER, rd_data 5 AHIEIE.

> 7£ Read-before-Write 2 T#{T5R1ER, rd_data B AR it ES
AZ TR,

3.1.1. DRM Based Single Port RAM IP i

> EFIP
TFF IPC, EEBH O P A File->Update IP ITIEHE, HRMNXT M ARAL] IP 8, EER
Module/Memory/DRAM B & X M ARAE) DRAM Based Single Port RAM, IP &R &2 T X AR
7889 DRAM Based Single Port RAM, IP &R B2 N TEFR:

Project

IP (15/70)
= ;I Module
= (2 Memory
#- (1 Distributed RAM
-
#- (] Multiplier
+- (3 PLL

3.1-1 IP EERE

ERIP S, EEAMNTIEIZE Pathname ] Instance Name Z#, TRRAKETEN T EFRR:

Pathname I):\admln\deﬁkt.np\drﬂmisingleiramiteﬁt\drﬂm75ingleirﬂmitest\1pzcm\dramisingleiramitestiip\dramisingleiramitestiip.idfl” Browse Hpmj Pat:h‘

Instance Name dram single_ram test_ip !'}eC\JEEDleE
3.1-2 TRAILFAE

> RESH
IP R ZM/E, mi<Customize>#HA IP SHEBERE, HITSHNES,
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@ Customize IP - Pango DRM Based Single Port RAM (1.8), Instance dram _single_ram_test_ip

[l Generate o 3 | @l
Output
DRM Based Single Port RAM 1.8 Logos2-PG2LL00H-FBGE76--6
DRM Resource Usage

DRM Resource Mode: Used DRM1SK Number: 1

Actual DRM Resourse Mode: DRM1SK Total DRMISK Number: 310

Enable Low Power Mode

Byte Write Settings

Enable Byte Write:

Port Settings

Data Width: 8 [1:1152] Address Width: 9 [1:20]

te Write Mode: |N

fumber: 1 [1:128

Signals:
Enable clk_en

Enable rd_oce

Output Registers:
Enable Output Register
Enable Output Register in Fabric

Enable Clock Polarity Invert
Reset Options
Reset Type: ASYNC

Enable Reset Value Setting:

Initialization Settings

Enable Init:

3.1-3IP BHERE
> &P
BHEERMG, Ak tfA<Generate>4£f IP,
3.1.2. GTP_DRM18K_E1 [RiZiAH

> EERRE

Templates B3R T8 GTP_DRM18K_E1;

-40 -
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R —
Q & &

e[l Tl

- [l ViDL

E. Verilog

= Common Constructs

. Device Macro Imstantiation
. Device Primitive Instantiation
. Simulation Constructsa

= [® synthesis Constructs

. User Templates

[l GTE Templates

3.1-4 BEREERE

> BIEIRE
HEAMREE 4 Instantiation Template Fl{¢E T2,
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If,.-’ Module Instantiation Template

// Insert the following codes into your Verilog file.

Irs * Change <InstanceName> to your own instance name.

r7 * Fill in your own signal names in the port connections.

GTP_DRM1GK E1 #(
.GRS_EN{"TRUE"),
.DATA WIDTH B({18)
.DATA WIDTH B({18)
.DOR_REG{0),
.DOB_REG(0},
.DOR_REG_CLKINV(0),
.DOB_REG CLKINV{0),
.RSTA_VAL('b000000000000000000],
.RSTE_VAL('b000000000000000000) ,
.RST_TYPE("SYNC"),
.REM_MOLE {"TRUE_DUAL PORT™),
.HRITE MODE A({"NORMAL WRITE"),
.HWRITE MODE B{"NORMAL WRITE"},
LINTT_00('k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT_01{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_02{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_03{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_04({'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_05{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT 06 {'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_07{'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_0%{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
.INIT_09('b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT_0R({'b00000000000000000000000000000000000000000000000000000000000000000000000000000
.INIT_CB({'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_0C{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
.INIT_OD({'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT_0E({'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT_0F{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_10{'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_11{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT 12{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT 13{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT 14{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_15{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_16{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT 17 ('b00000000000000000000000000000000000000000000000000000000000000000000000000000
JINTT 18 ('b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_19{'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_1A{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
.INIT_1B({'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LT G0 A0 A 000000 AN0A0A00A 0800000000000 ARG 0A0A0A0A00L0AAACA0A00A0ADN 000000000

3.1-5 GTP {4k 1&EHR
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3.2. #&OME

3.2.1. IPEOSE

wr_data[7:0] —

addr [8:0] =
wr_en— — addr strobe

[—rst

wr_byte en — rd_data[7:0]
clk
f—1rd oce
clk en -

3.2-1 DRM Based Single Port RAM #% 4E &

EOSRRERINT:
% 3.2-1 DRM Based Single Port RAM £ [0 ##i&
w0 1/0 iz
wr_data I BHEES, LEERE 1~1152,
wr_addr I BiitEs, (LETE 6~20,
B{EREES.
wr_en I 1: B5{EgE;
0: EfERE,
wr_clk I ENHES.
B EREES.
wr_clk_en I 1: X M HEE R
0: X Rzith bt 3%,
BinAEHIES.
wr_rst I 1: 81;
0: EUBH.
Byte Write {#gE{5S, UZEEE 1~128,
wr_byte_en I 1: XM Byte BB
0: XK Byte {EEX,
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wr_addr_strobe

St i ES.
1: X Rz iE T3,
0: X Rzt B2,

HbHEAR RS

rd_data 0 EHUEES, LETBE 1~1152,
rd_addr I EMAHES, UETBE 6~20,
3.2.2. [FiEEOM=R

GTP_DRM18K_E1 ZiEFH DRAM H[RIEZ—, B 18K bit IFME 8 7T, Wik O RAM, {3 & Wik
0 RAM, i ] RAM, ROM # =, HEXUR O RAM, &8 3% 0 RAM &= T 32335 Xk 8 S #UR L

ot

o

REAEZRIN T B AT R:

ADDRA[13:0]
ADDRA_HOLD
DIA[17:0]
BWEA[3:0]
WEA
CLKA
CEA
ORCEA
RSTA
ADDRB[13:0]
ADDRB_HOLD
DIB[17:0]
BWEB[1:0]
WEB
CLKB
CEB
ORCEB
RSTB

LR

—— DOA[17:0]

—— DOB[17:0]

3.2-2 GTP_DRM18K_E1 IfhAEMELS

i O 0 T FR:
% 3.2-2 GTP_DRM18K_E1 i ik

imOd & RN/ iR
ADDRA[13:0] B A im O A
ADDRA_HOLD WA A s O3t ik E N E$R
DIA[17:0] B A B OXBHEA
WEA B A ixO5E#E
BWEA[3:0] BWA A ImOFHEFERE
CLKA B A i OB
CEA B A HORASFRE P ER
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ORCEA B A A% HSFRIEEaE
RSTA B A I ABRESEREN
DOA[17:0] Lt A i O#IRERE TS
ADDRB[13:0] BA B im O A ML
ADDRB_HOLD WA B i O3tk i N iE$E
DIB[17:0] BA B i O&IREHA
WEB BWA B in OS5 {&HRE
BWEB[1:0] BWA B isAF P EERE
CLKB B B i OB
CEB TPN B i M\ S 7RI EhERE
ORCEB B B i %t S 728 0 Eh (£ A8
RSTB B B in AMIESFHEHREN
DOB[17:0] W B i O#iE%H it

3.3. TiRiREA

3.3.1.  WiXS8#ikEA

> Wi EXETF DRAM B8 IxH ram IP ZSHIZBW T :
B DRAM HIF#&ET: DRAM1SK ;
B IR ;
B RV 9 ;
Hitt SHRFFEKIN. AMERA L HFE,
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(Ii Customize IP - Pango DRM Based Single Port RAM (1.8), Instance dram_single_ram_test_ip — o X
DlGenerate | [ & & 32 N ID
Output

DRM Based Single Port RAM 1.: Logos2-PG2LL00H-FBGETE--6
DRM Resource Usage
DRM Resource Mode: DRM18K Used DRM18K Number: 1

Actual DRM Resourse Mode: DRMISK Total DRMISK Number: 310

Enable Low Power Mode

Byte Write Settings

Enable Byte Write:

Port Settings
Data Width: & [1:1152] Address Width: § [1:20]

[1:128] Write Mode: |NORMAL WRITE

Signals:
Enable clk_en

Enable rd_oce

Output Registers:
Enable Output Register
Enable Output Register in Fabric

Enable Clock Polarity Invert
Reset Options
Reset Type: ASYNC

Enable Reset Value Setting:

Initialization Settings

Enable Init:

Warning: item size mismatched (3-0) for 'WRITE MODE'

3.3-1 &F DRAM &8 ix O ram IP Z S8 E

> IP ZfEREE: 27MHz,
> {EF GTP_DRM18K_E1 JRIEH A I A##47 8% O (SINGLE PORT RAM )£ 5 iz
> GTP BHURBIREWNT:
B DATA WIDTH A :8
B RAM_MODE: SINGLE PORT(&i% [0 RAM)
m WRITE_MODE_A : NORMAL_WRITE
B HMSHRFIA. AMERRL ST,
> GTP {EHEH: 27MHz,
RBIRENX LR T:
B E5ER: 512 NEEERE 512 MRS EASE;
B OUEEIRE: £ RAM T BR/ER, $UBHITEM, HWREE A 0~255, #UEM
F) 255 B, EFRE 0 ELLEHITENM.
(DRM Based Single Port RAM IP Core SN NEBEER)
> debug #%EAIE:
Wik 45 REMA debug M, debug TIEM 9 IEEFER 108MHz, Z ¥ {E R PLL 74,

Y
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> ZMWX T debug ZEHEREIRE AN 4096,
3.3.2. {#F debug MEB Wik L

£ debug MZR IP_wr_en, IP_addr, IP_wr_data. IP_rd_data. GTP_wr_en, GTP_addr,
GTP_wr_data, GTP_rd_data \"MESEBFWIRE R, ZWIX TE debug MR HFEREIREN 4096,
Debug {#HiE2% PDS HEBH R T \doc\ Fabric_Debugger_User_Guide.pdf

ﬂﬁelpd Net = o %
Schematic Graph H electi
A A QA QN s o0 & lock
Ch Net Name
-8 Ll i = -
I 1 e 5 § "
-o =l C—gq iD * Bus IP_addr
o ‘o i * Bu IP_wr

ﬂ L Bu
4 L - 26
0 - 1 = :
L =
a i 0 =

Bus P_rd_:
i i 0
58
e dram single_ram tes 59
62
Show All Nets In The Net Tree View &3

am_tes
i Make e ns
nt_ _n _n_ib Re! ections Move Nets Up
ers e Move Nets WhL

= Ready

Cancel

3.3-2 Select Net B &

MK SR
AT BIRH RAM HTEREN, SEEESHS, bl 0 LB AHHE 0, ik 1 45

ANEUE 1, fEht 2 4B ANEUE 2, 7FEHBIE 3 6B NEUE 3, 1EMhE 4 4B ANEUE 4, DU HE, Ethht
255 {5 NEUE 255, FEMHE 256 6B NEIE 0, FEH#IE 257 b BAEIE 1, FF.,

Bus/5ignal

» IP addr

3.3-3 DRM Based Single Port RAM 512 4Ei)3x; 1
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3.3-4 DRM Based Single Port RAM B2 4Eil3x 2

Bus/5ignal

3.3-5 GTP_DRM18K_E1 S#&/EMix 1

Bus/Signal

B GTP_rd_data

3.3-6 GTP_DRM18K_E1 S#/ENi 2
FERPMN RO RAM HTIERER, SERESHAR, MWIHESHA IP &5, 8RR — Y
EEEE, TSI 0 MH AR 0, itk 1 B EUE 1, ik 2 HH IR 2, ik 3 W EUE
3, #udlk 4 B HEUE 4, ik 255 F L EEE 255, ik 256 HHEE 256, ik 257 & 4R 257,
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Bus/5ignal

3.3-7 DRM Based Single Port RAM E42 4Ei)3x; 1

Bus/5ignal

3.3-8 DRM Based Single Port RAM 2 4E 3% 2

Bus/Signal

3.3-9 GTP_DRM18K_E1 iR /EMIZ 1
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Bus/5ignal

et

» IP addr

> IP wr_data

3.3-10 GTP_DRM18K_E1 j&£#&4EMik 2
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4. ETF APM [5&E DSP_mult 21k

ST P = X*Y ’EINAE, PCOUT W BT S5EAM DSP &5 EE,
4.1. SLIRRE

BEAEE APM RS 72 AAMWER 25 x 18 AISRIARS LI

MODEIN (5'b00110)// MODEIN[3:0]=4'b0110;X_MULT=X2+XB, N2 AL (KR{EAEE
PREADD IfigE), # X_MULT=X2, MODEIN[4]=1'b0,#i%+% Y2, o[i@id X_REG.Y_REG HFEFHKEHR
ANSEFRTE, WREERE X/Y iwOFFRE, X1/X2 5 X8H, Y1/Y2 5 Y ES;

MODEY(3’b001) //MODEY 34 POSTADD I1gE, MODEY[1:0]=2'd1,i& R AR AR HH,
MODEY[2]=1'b0, A3 Ymux ¥ tHEUR ;

MODEZ (4'b0010) //MODEZ[3]=1'B0, % ti REXKR, MODEZ[2:0]=3'd2,Zmux i&#Z A Z WA if

> iwmOBEE

X_REG

% X_REG A 0B, XisOWMAL S 72

Y X REG A 10, XIOWA 1 5725

% X_REG N2 B, X I OHWA 2 F1728

Y_REG

% X_REG B OB, Y isOWATSESR

% X_REG A 18, YigO®WA 1 5E:R

% X_REG A28, YigOMA 2 FEF:%

EIRITHE
AMP &%, BiiA MULT_REG, P_REG HFEFEH/EM. FIERP AR
X\Y M P Latancy
0 1 1 2
1 1 1 3
2 1 1 4
4.2. gOMNE
w0 1/0 iz i iR
X_reg parameter | 1 X BFHRILEREE
Y _reg parameter | 1 Y HHEHRLEREE
clk input 1 st
rst input 1 RBEEN, 0 247, 1 EMUEK;
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X Input 30 X BN
Y Input 18 Y AR
P output 48 FEWLEIE P
4.3. TRiREA

FTH I DSP_mult, Sources #=th A& tb_DSP_mult, /5 Run Behavior Simulation E A Y
F=FHHE (RAREEFRERFERR), 01T:

E Pango Design Suite 2022.2-5P6.4 - D:/src/pango/edu/DSP_mult/prj/DSF

File Editc View Project Process Tools HWindow

L]
Navigator 57 X
Flles
+* !
= PG2L100H-6FBG4584
=1-= Designs
“7 DSP_mult (DSP mult.v)
= =f Constraints
e DSP_mulr fdc (Di/arc/pango/edu/DSP mult/pr]/DSP

= [=] Simulation
=¥z tb DSP_mult (tb_DSP_mult.v)
V) uut - DSP_mult (DSP_mult.v)

4.3-1 (FEXHERE
BEXMHD X KR ZENM 100 AL, Y KRR 33 FERY, BRREZELERZNT:

8| Wave -Default ———————————————————:

e T

4 [tb_DSP_multfrst 1'do
+ < /tb_DSP_mult/X 30'd2000
o

4 [tb_DSP_multy 18'd850
o4 jtb_DSP_mult/p 48'do
4 fth_DSP_mult/GRS_N |1dz

432 RERFER
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5. EF APM R0 DSP_mult_as_cas &R

SCHLENEE X\Y BIsR 2N, BI P = P + X*Y,
5.1. LR

WISEE APM IH4 %ﬁ%*ﬂifi?MMwawﬁﬁmT i USE_POSTADD=1 {# &k
ZMINKE, A fERE PREADD I5E, @13 X_REG =%l X HiFsaEaE. B Y_REG 124 Y HFaERE,
{#8E P_REG ;

MODEIN(5'b00010) //MODEIN [3:0]=4'b0010, X_MULT=X2, MODEN[4]=1'b0,Y=Y2, TN A
A% (R{EBE PREADD If18E) ; MODEY(3'b001)//MODEY [1:0]=3'd1, i&F A L2 H;
MODEY[2]=1'b0, A% Ymux B BUR (BRR ZERZEHN P=P-X*Y);

MODEZ(4'b0001)//MODEZ [3]=1'b0, A% Zmux & HEUR (IR E R T A P=-P+X*Y),MODEZ
[2:0]=3'b001, EF RN K 1%;

ROUNDMODE_SEL=0, P_INITO =48'd0, P_INIT1=48'd0, rounding I18£i& & A Round-floor ;

ERZMER D, FEER I MODEZ i&4 4'b0000, ¥ APM REHIZMEMBAE, BE
MODEZ {Ei& A 4'b0001 i# TR EMItHE

> wARE

X_REG

% X_REG A 0B, X isOWALHEE

Y X REG A 10, XiHO®WA 15E:S

Y X_REG A 20, XiHO®WA 2 5E:R

Y_REG

% X_REG B OB, Y isOWMANLSER

Y X_REG A 10, YigO@MA 1 &5

Y X_REG A2 0, YigOWMA 2 &5

EIRITE
AMP [RiEdh, BRiA MULT_REG, P_REG FHEBE R, FIEPAFER
X\Y M P Latancy
0 1 1 2
1 1 1 3
2 L 1 4
5.2. EOME

im0 1/0

ik

BF
it
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X_reg parameter 1 X BERTEIREE
Y_reg parameter 1 Y HERTEREE
clk input 1 RGBT
rst input 1 RAENL, 0 8L, 1 EMIBEK;
X Input 30 X #HRBA
Y Input 18 Y #ARHWA
P output 48 FERMEEUEP
CPO output 48 REX P HIH
5.3. IR

FTH I DSP_mult, Sources #=thAd tb_DSP_mult, /5 Run Behavior Simulation E A Y
EZHHE (RAFEFEHREHERR), 01T

File Edit View Project Process Tools Window [Helj

O

Navigator g X

s /!

PG2L100H-€FBGE7¢
=[= Designs!(!
': DSP mult as cas (DSP mult as cas.v)

=f Constrainta

E ';éiml laldan,
tb DSP mult as cas (tb DSP mult as cas.v)

V) uut - DSP_mult_as_cas (DSP_mult_as_cas.v)

53-1 hEXHRE

FEX D X IR EN 100 FAESRE, Y HRORRMN 33 FERY, SREREANEELER P RUA

FREXE CPO TN
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4 jtb_DSP_mult_as_cas/dk
4 Jtb_DSP_mult_as_casfrst

ftb_DSP_mult_as_cas/X
ftb_DSP_mult_as_cas/Y
Jtb_DSP_mult_as_cas/P

ftb_DSP_mult_as_cas/CPO

53-2 (FEKFE
6. PLL ;AFZE I HDMI & 1 2 1) iR

6. 1. IRAB

FF MES2L676-100HP FF & HRLH HDMI i EH K B/R, HEE T HZBT#HEH PR,
BABRNE 6.1-1 Fimx:
x 6.1-1 XFHHMWRYIE

R IR TR
LNV 1920*1080P60
1 1280*800P60
2 1360*768P60
3 1400*1050P60
4 1440*900P60
5 1600*900P60
6 1600*1200P60
7 1680*1050P60
8 1280*720P60
9 1920*1080P60
10 1920*1200P60

6. 2. SRR

MES2L676-100HP F & 1R 89 HDMI #USH1 & X4 O K B MS7200 #1 MS7210 LI, BA RS
HDMI1.4b RUATHREMSAM 3D FHERN, BEEZEOXA ICEO, R 7 HERSX 4K@30Hz, &5
FHZEIXE| 300MHz, #F#OXHF YUV & RGB &=,

FEALK S, L HOMI R EREB S RBEH S HETE, YRR EGRLESHFE
BN RENGEN P AROFEEMXI M AEE, F L@ PLL I EE LG RN AR, SCHESE
ST E R, FPGA SLELXT MS7200 B9 1IC £ O B R IR IR T IRBUETIHEL, IRIBIH L XL
Mo MERFAEEGRALESNFERESEN NAGRMN MR, TMSHoHENE,
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FPGA
key —— key_ctrl PLL
pix_clk cfg_clk
sync_vg ms72xx_ctl  —iic—————> HDMI OUT
| ;
ok B, i ! MS7210
pattern_vg vs. hs. de. r. g. b————

6.2-1 &2 HDMI $ ¥ RiN#LIAE E
6. 3. PLL ZhA{E 4 3 =

PLLIP BEXREGIETF PLL REHMERFIRITHN P, BE3ARNSHESE, o] LUNHES
AR, . B, MEREEFINRE.

Logos2 A7) PLL 235 APB s E I8, L HOMI R R BT P SAZR A E EE oI @ s APB
EOMSEE PLL M B0 (RN S L ARERE),

PLL B9 F3 0] i&4¥ Basic 1 Advanced iR, MR I(IY2HF APB & O o) &8 & T BY
RN E, Advanced =T PLL IR ERSHBECE T2 M. Basic 1 Advanced FffiE
I T 90)E4EEA GPLL 3 PPLL, GPLL #5740 53 M o] LI SE A5 T B0 M=, GPLL 5 PPLL ¥4
HiRES £ (UG040004_Logos2 F& ¥l FPGA Bt iR (Clock) AFER_V1.2.pdf)

6.3.1. IPEEBIRERE

1. REX BN Tools->IP Compiler sfE#ZE AT TEZDH IP Compiler %8 — , TFIP
compiler TH

2. 3% PLL IP, O] &5 view datasheet TEEEX M IP BB 5

3. B REBRIRE

4, mEAM Customize X IP HITE B
A ERIEIE 6.3-1 FiiR
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File Edit View Project Process Tools Window Help

(1) $I7IP CompilerD
comBe=oeclmaals

@

D@ AR @lr e QAERBEGGC w
Navigator 8 X BE EETICES B Project Directory
Sources Files a - e
- ‘ L~ Sale S s Find:
= &) pezr1008 @ IP Compiler 2022.2-5P6.4 - Pango PLL (1.5) (on PC-20200227DQAD) - O X
E-[= Design Eile View Project Help
= “2 ha [ = Pt P
| C Bk X |23 e (3) (RfFEERm
i log rojec jhname E:\project\hdmi_dyn ppll\ipcore\dyn plli\dyn pll.idf Browse || Proj Path
E
v) | 1B Instance Naﬂeldyn_pll @ Igmstmze I
% Distributed FIFO (1.4) s
v | 4% Distributed ROM (1.4) g (4) customize
Jok Distributed Shift Regist Name PLL
- - dk Distributed Simple Dual Ceeeioniiin
v "fiF Distributed Single Port i i
= 2¥ consty = (2 prM Vendor Pango
hdmi_d| Jok DRM Based Dual Fort RAM
" Information
E Simuldg fok DRM Based FIFO (1.10)
- %2 th - JoF DRM Based ROM (1.8) —Part (PDS settings)
4 DRM Based Simple Dual Fo
L. 3§} DRM Based Single Port paf || To™¥ 002
= O Mulviplier Device PG2L1008
ﬂ: Accumilator (1.5)
o Mulciply-Accumnlator (1.5) Package FBG676 W

E Multiply-Adder (1.5)
-Jof Simple Multiplier (1.5)

ST (2) AHRPLLIP

=- 3 Sofc

Output
Flow i

Speed Grade -6

Configuration

Initializing ...
Compiling architecture definition.

6.3-1 IP Compiler IE£1ERZE
5. Mode Selection #%#% Basic Configurations &=, t/1& 6.3-2 FA7R

(I Customize IP - Pango PLL (1.5), Instance dyn_pll *

Dleenerate | | = ¢ 2 | D

Symbol

— c1lkout0
— lock

clkinl —9

i 25

Logos2-PG2L100H-FBGGT6——6

Sl st e Basic Configurations Advanced Configurations

@) Basic Configurations

i) Advanced Configurations

6.3-2 PLL Bic & Mode Selection

6. ;7 Basic Configurations RH

7. PLL Mode Configurations #%&#% PPLL, & 5 B 0V B B P SR O R IS 2 80 8

GPLL

8. Public Configurations

(1) EFEABRRER, RIRMNFPERE CLKOUTF
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(2)Input Clock clkin Frequency E5 i A\ B gp g =

(3) @& Enable Port rst, S ERK/ERX PLL EMELL

(4) A%k Enable APB Bus, SIZECEEA APB &0

9. Clockout0 Configurations: A% Enable clkout0, 1% B BRI\ H BF Eh 5= A 148.5MHz, 4§
MAERE, S=IRE RN 50%
U LEEBEWNE 6.3-3 FiR

@ Customize IP - Pango PLL (15), Instance dyn pll *

Dlcenerate | |l @ & 2 {HQ
Qutput
Symbol 8 x
PLL 1.5 Leogos2-PG2L100H-FBGETE-—6

Mode Selection Rdvanced Configurations

PLL Mode Configurations

Mode Select

Public Configurations

Feedback Cleck Mode n/| Enable Port rst

Feedback from Enable clkin Dynamic Select

Input Clock clkin Frequency [19:800] 27.00000000 Mz E Phase Bus
clkinl —9 7
SSC Mode »/| Enable APB Bus
rast —H —*clkout0
apb_clk — SSC Frequency [25:250] 25 Kiz Enable Port pll_pwd
apb rst n—¥ |[—%lock Power Optimization

apb_addr[4:0] —
apb_sel —H
apb_en —¥
apb_write —H

apb_wdata[15:0] —4

—*apb_ready

—*apb rdata[15:0]

Clockoutphy Configurations (Only use for DDRPHY)
Enable clkoutphy

Clockout0 Configurations

~/| Enable clkout0 Enable Clock Gate for clkout0

Desired Frequency: 148.50000000 MHz
Desired Phase Shift: 0.000000 degrees
Desired Duty Cycle: 50.000000 3

6.3-3 Basic Configurations B2 &

Enable clkout_n
Rctual Frequency: 148.50000000 MHz
Actuel Phase Shift: 0.00000000 degree

Actual Duty Cycle: 50.00000000 %

10. EFEE IP REBD RS EHE, oIERME ~ /5 4iE show Internal Setting of PLL, 2NE

6.3-4 F7R

@ Customize IP - Pango PLL (1.5), Instance pll_test *

Blceneraze| @ & & =
Qutput*
Symbol g x
ciimt
- elkouco
b
o 1ock
apb_adde(4:0]
szt s seas
apb_en
apb_write apb_rdata[15:0]

Enable clkout2

Clockout3 Configurations

Enable clkout3

Clockoutd Configurations

Ensble clkoutd

ClockoutS Configurations

Clockouté Configurations

Clockoutf Configurations

Enable clkoutt

apb_wdata[15:0]

/| Show Internal Settings of PLL

Ready

Internal Settings of PLL

VCO Clock Frequency (Miz): 1782.00000000 IDIV Value: 1  MDIV Value: 2
ODIVO Value: 12.0 ODIV1 Value: 36 ODIV2 Value: 36 ODIV3 Value: 36 ODIV4 Value: 36
DUTY0 Value: 12 DUTY1 Value: 36 DUTY2 Value: 36 DUTY3 Value: 36 DUTY4 Value: 36

CPHASEQ Value: o

o

CPHASE] Value: 0  CPHASE? Value: 0  CPHASE3 Value: 0  CPHASEd Value: 0

EFHASED Value: FPHASE] Value: 0  FPHASEZ Value: 0  FPHASE3 Value: 0  FPHASE4 Value: 0

6.3-4 show Internal Setting of PLL iX &

a x
FDIV Value:  33.0 ODIVEHY Value: 36.0
DUTYF Value: 33  DUTYPHY Velue: 36

CPHASEF Velue: 0  CPHASEPHY Value: 0

FPHASEF Value: 0  FPHASEPHY Value: 0

11, IP BB B Ak /e miT Generate, fE 6.3-5 Fi/R, SeR/ETIXT IP #47E FH

- 58 -



( Customize IP - Pango PLL (1.5), Instance pll_test *

Dlﬁenerate E ﬁ- (b E] @ Q

Qucput*
Symbol 5 X

Enable clkoutd
rClockout3 Configurations

Enable clkout3
Clockoutd Configurations

Enable clkoutd
ClockoutS Configurations

clkinl —Hh Enable clkouts

ratc —H —*clkoutl
Clockouté Configurations
apb clk—H
apb rst n—% —*lock Enable clkouté

gpb addr[4:0] —H
vh -, 5 5
apb_sel apb_ready Clockoutf Configqurations

apb_en—H Enable clkoutf
apb write —H —*apb rdata[l5:0]
apb wdata[l5:0] —H

\«r'r Show Internal Settings of PFLL

6.3-5 generate &£ fk IP
BLE /S PLL s O WA 6.3-6 Fiw, Edh clkin1 79 PLL 3 A BY%H, clkoutO 9 PLL % B4,
rst /3 PLL E4I{fE5 lock 5579 PLL EHEERES 5~ PLL RIZENHESENERSE N,
AR APB BEEE#&O,

AAETER Clkinl:]
PLLEfi rst — clkoutO HidiAgs:

apb clk
apb rst n — Lock FHpEEESiERER
apb addr[4:0] =
apb sel » apb ready
apb en—
apb write » apb rdata[15:0]

apb wdata[1l5:0]

APEELER 2]

6.3-6 PLL i [0
EFULERSE, PLLERBRUNE 6.3-7 fix, BBE—KETEE A, clkoutf £ PLL
WAL iR, FHiH — e clkouto
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—1+— LOCK
divider0 # CLKOUTO
—{_awien | Pl e
» CLKOUTON
CLKOUT(_SYN CLKOUTO
—( dividerl » CLKOUTI
GATE =
WA » CLKOUTIN
CLKOUT1_S ELEOUE
divider2 p CLKOUT2
CLKIN_SEL — _':’ Gate [ [
— CLKA j_th # CLKOUT2N
giﬁg; DIV veo 8 divider3 oars [T CLKOUTS
I CLKOUT3N
CLKFB » MDIV CLKOUT3_S
L Analog —‘ divider4 GarE ™ CLKOUT4
PELEWD: S——» CLKOUT4 S
RST ——>» l:’ » e
dividerphy GATE : g;[ngTPHY
CLKOUTPHYj‘T]\f = TEHYE
APB_CLK —| FDIV GATE [~ CLKOUTE
APB RST N RS | CLKOUTFN
APB_ADDR([4:0] -
APB_SEL » APB
APB_EN > ‘ _Internal Feedback
ATH WRITE . & —|—» APB_RDATA[15:0]
APB_WDATA[15:0] > ] AR Y

ptd_freq= clkin/ IDIV ckout0= clkin* FDIV* MDIV/ IDIV/ ODIVO

i “ veo_freq= clkin* FDIV* MDIV/ IDIV clkout0
clikin
PFD — cP — LPF vco
MDIV clkoutf= clkin* FDIV* MDIV/ IDIV/ FDIV
FDV » clkoutf

fb

6.3-7 PLL M F#&E

6.3.2. HHHERIE

PLL S H TSP SRR M AR AR, REEARBXEESHRE, HEARWNT:
- _ Fiy X MDIV x FBDIV
CLKOUTX ™ "DV x ODIVX

FCLKOUTX J9 %t B9 47 =R ;

FIN A AR E;

MDIV A RIRDIASEL;

FBDIV 3 PLL RIRETEPEIE D SASEL, clkoutf 1A RIREEhES FBDIV = ODIVS;

IDIV AN DA IRSE;

ODIVx J9% i BY$9 89 %0 tH 73 sS4, AL¥fERE clkoutO, ATlA x=0 , ODIVx = ODIVO;

RIBERMPMERENHEESEH, SRS RN PLL SISEEEIT APB #HOEKMEX
SHNFFRHEID M L MRFE,
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6.3.3. APBEE®ZEDO

APB EO/EAN PLLWSEEEO, HEZERNASEE PLL, PLL IP E{#E8E60 APB 30, APB &0

wOAWME 6.3-1 Fi7x:

£ 6.3-1APB #EOwO%IE

Fs I O &R 1/0 iR
1 APB_CLK | Breh, EFHERE;
2 APB_RST N | BHEN, BBEW; REN Data Bus (REMNSEFR);
3 APB_ADDR[4:0] | ik 2% ;
4 APB_SEL | I, RRMISERIEE;
5 APB_EN | fEgE, D& ERES,;
6 APB_WRITE | AE,0 3,15,
7 APB_WDATA[15:0] | HIEESEZB|AN;
8 APB_RDATA[15:0] 0 HIED&RmL;
9 APB_READY 0 RE&ES,

APB #E#OENFIWE 6.3-8 Ffix

rey:roun I s SR s I S A S

APB_ADDR<4:0>

APB_WRITE

APB_SEL

L A
|
|

APB_EN

X
}
|
\

APB_WDATA[15:0]

APB_RDATA[15:0]

APB_READY

APB #E[MIEN FFUE 6.3-9 iR

APB_CLK

6.3-8 APB S0

APB_ADDR<4:0>

hm X

APB_WRITE

APB_SEL

APB_EN

APB_WDATA[15:0]

APB_RDATA[15:0]

APB_READY

6.3-9 APB £ 8
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6.3.4.

APB HFa%I%

BT APB IO KMEXFERMEENLEH L ITIPMR, FASFRMIREE XmE

6.3-2 F7R:
% 6.3-2APB L%

Address|  Bit = pe Py
0 [15:8] | REG_ODIVO_RATIO<7:0>, ODIVO Register1: SRR E;

[7:0] | REG_ODIVO_DUTY<7:0> ODIVO Register1: G=FIRE;

[15:11]| RESERVED

[10] REG_ODIVO_MUXSEL_EN ODIVO Register2: BB MUX {E8E;
1 [9:7] | REG_ODIVO_FPHASE<2:0> ODIVO Register2: H8{HIFIRE;

[6:0] | REG_ODIVO_CPHASE<6:0> ODIVO Register2: HH{ IR E;
2 [15:8] | REG_ODIV1_RATIO<7:0> ODIV1 Register1: ALLIRE;

[7:0] | REG_ODIV1_DUTY<7:0> ODIV1 Registerl: G IR E;

[15:11]| RESERVED

[10] REG_ODIV1_MUXSEL_EN ODIV1 Register2: BIABE MUX {EgE;
3 [9:7] | REG_ODIV1_FPHASE<2:0> ODIV1 Register2: f8{4HiFI& &;

[6:0] | REG_ODIV1_CPHASE<6:0> ODIV1 Register2: #8{HIFI& &;
4 [15:8] | REG_ODIV2_RATIO<7:0> ODIV2 Register1: ALLIRE;

[7:0] | REG_ODIV2_DUTY<7:0> ODIV2 Register1: =R E;

[15:11]| RESERVED

[10] REG_ODIV2_MUXSEL_EN ODIV2 Register2: BB MUX {E8E;
5 [9:7] | REG_ODIV2_FPHASE<2:0> ODIV2 Register2: H8{HIFIRE;

[6:0] | REG_ODIV2_CPHASE<6:0> ODIV2 Register2: H8{HIFIRE;
6 [15:8] | REG_ODIV3_RATIO<7:0> ODIV3 Register1: SRLLIRE;

[7:0] | REG_ODIV3_DUTY<7:0> ODIV3 Registerl: G IR E;

[15:11]| RESERVED

[10] REG_ODIV3_MUXSEL_EN ODIV3 Register2: BIABE MUX {FgE;
7 [9:7] | REG_ODIV3_FPHASE<2:0> ODIV3 Register2: f8{4HiFI& &;

[6:0] | REG_ODIV3_CPHASE<6:0> ODIV3 Register2: H8{HIFIRE;
8 [15:8] | REG_ODIV4_RATIO<7:0> ODIV4 Register1: MALLIRE;

[7:0] | REG_ODIV4_DUTY<7:0> ODIV4 Register1: =R E;

[15:11]| RESERVED

[10] REG_ODIV4_MUXSEL_EN ODIV4 Register2: B ABE MUX {E8E;
9 [9:7] | REG_ODIV4_FPHASE<2:0> ODIV4 Register2: HH{HIFIRE;

[6:0] | REG_ODIV4_CPHASE<6:0> ODIV4 Register2: #{EIFIR E;
A [15:8] | REG_ODIVPHY_RATIO<7:0> ODIVPHY Register1: S 4ALLIRE;
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[7:0] | REG_ODIVPHY_DUTY<7:0> ODIVPHY Register1: =& E;
[15:11]| RESERVED
[10] REG_ODIVPHY_MUXSEL_EN ODIVPHY Register2: B NB £ MUX {E&E;
B [9:7] | REG_ODIVPHY_FPHASE<2:0> ODIVPHY Register2: 8 4HiH% &;
[6:0] | REG_ODIVPHY_CPHASE<6:0> | ODIVPHY Register2: 88 iEiRE;
C [15:8] | REG_FDIV_RATIO<7:0> FDIV Register1: 34 LLIR E;
[7:0] | REG_FDIV_DUTY<7:0> FDIV Registerl: =R E;
[15:11]| RESERVED
[10] REG_FDIV_MUXSEL_EN FDIV Register2: B ABH MUX fE8E;
D [9:7] | REG_FDIV_FPHASE<2:0> FDIV Register2: 8 AiFIZE;
[6:0] | REG_FDIV_CPHASE<6:0> FDIV Register2: A IEIRE;
E [15:7] | RESERVED
[6:0] | REG_IDIV_RATIO<7:0> IDIV Register: D LLIRE;
F [15:7] | RESERVED
[6:0] | REG_MDIV_RATIO<7:0> MDIV Register: S 5ALLIRE;
[15:14]| RESERVED
[13:12]| REG_VCTRL_INIT<1:0>
[11:10]| REG_CP_SELFBIAS_SEL<1:0>
[9:8] | REG_ICP_BASE_SEL<1:0>
10 [7:4] | REG_CP_CUR_SEL<3:0> BANDWIDTH Register
[3:1] | REG_LPF_R<2:0>
[0] REG_LPF_C
[15:6] | RESERVED
11 [5] REG_LOCK_FILTER_PD LOCK Register1
[4:0] | REG_FREQ_LOCKDET_SET<4:0>

6.3.4.1.1. PPLL SR8 E

55T LSHAR:

S EAR A duty cycle = (50%/odiv)*duty, BRIFEHZEEA 50% A, FIRENMBH

REG_ODIVO_DUTY=REG_ODIVO_RATIO
REG_FDIV_DUTY=REG_FDIV_RATIO
i B S AR L AN OB B
REG_ODIVO_FPHASE=0
REG_ODIVO_CPHASE=0
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VvV V V V VY

REG_FDIV_FPHASE=0

REG_FDIV_CPHASE=0

RIE PLL AR E A, MXTASHANT, FRIELIRE LIRS E 2 RS HEE:
REG_ODIVO_RATIO<7:0>

REG_FDIV_RATIO<7:0>

REG_IDIV_RATIO<7:0>

REG_MDIV_RATIO<7:0>

NSEESHBRFEUTER:
ERWMAN RN AETREEAN
B SRR R T RSB E A
PFD R RTE D] ECSEER
BMADRSE IDIV, B2 SRES4 ODIV, RIZH IS MDIV, FBDIV W ARETTEEE N

VCO MFEEMBREMETCEA

_ Fin
Feeo = 151y

Fin X MDIV x FBDIV

Fveo = IDIV

_ Fiy X MDIV x FBDIV

Fewkoune =~ gy x ODIVX

PPLL BRERINE 6.3-3 FiR, AN EETE APB KERNSHEREEEN PLLIRZEEER

T4E,RST S/NBKIPEEE 10ns, ¥4 0] 2E(DS04001_Logos2 Z5Fl FPGA SRH4#UEF M V2.1.pdf)

% 6.3-3 PPLL 345

18HR =/ME =AE B 88

FIN 19 800 MHz BN SR

FINJIT 200 ps BRI (FIN<200MHz)
0.04 ul BWABEREEN (FIN 2200MHz)

10-49MHz: 25%
50-199MHz: 30%  200-399MHz: 35%

FINDT 400-499MHz: 40% 500-800MHz: 45% WARE L

FPFD 19 450 MHz PFD T{ESRESEE

FVCO 1330 2133 MHz VCO TESESEE

FOUT 10.39 2133 MHz i B SR SE B

TPHO 0.12 ns SRR

TOUTIT 180 ps H 4 e RIE (FOUT 2100MHz)
T 0.018 ul B EEP S (FOUT < 100MHz)

TOUTDT|  50%5% RN SR E (50%1E/)

FBW 1 4 MHz b
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TLOCK --- 120 us PIERTIE)

TRST 10 ns SENESRE

B NSRRI APB FERMENHE BFRUBESHEN AR BEESHELHE, L&
TIPEEAEEEEMRNX LSEEE, A 6.3-10 iR

/| Show Internal Settings of PLL

Internal Settings of PLL

WCO Clock Frequency(MHz): 1782.00000000 IDIV Value: ¥ MDIV Value: 2

ODIVD Value: TI50 ODIV1 Value: 38 0DIV2 Value: 36 ODIV3 Value: 36 0DIV4 Value: 36 FDIV Value: 33.0 ODIVPHY Value: 36.0
DUTY0 Value: 12 DOTY1 Value: 36 DUTY2 Value: 36 DUTY3 Value: 36 DOTY¥4 Value: 36 DUTYF Value: 33 DUTYPHY Value: 36
CPHASED Value: o CPHASE1 Value: 0 CPHASE2 Value: 0 CPHASE3 Value: 0 CPHASE4 Value: 0 CPHASEF Value: 0 CPHASEPHY Value: 0
FPHASEQ Value: 1] FPHASE1 Value: 0 FPHASE2 Value: 0 FPHASEZ Value: 0 FPHASE4 Value: 0 FPHASEF Value: 0 FPHASEPHY Value: 0

6.3-10 IP 2 BEEE

6. 4. TIENE

RBIRIHESRINE 6.4-1 Fi7R, IRINBEXI T, T2V IUATER:
ms72xx_ctrl: MS7210 B2 &;

key_ctrl: #=28E11H48, 126 PR #HE;

dyn_pll: 483K PLL IP, IR #PIRR;

apb_cfg: APB #E O pll i BN ARHMSE S,
sync_vg: LU BRI F, BRITHERFSEFESHE;
pattern_vg: ¥R ERMEE{E RGB888 HiEHI L,

sys clk
'FPGA '
key —»! key ctrl PLL :
: pix_clk cfg clk .
. sync_vg ms72xx_ctl iic—— HDMI OUT
L] I :
: vs. hs, de . MSEn
: pattern_vg vs., hs, de. r. g. b -

6.4-1 AABIRIHESR
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6.4.1. ms72xx_ctrl #&1R

M IC#E OB E MS7210 & ,MES2L100HP FF & iR iEH EiRE MS7210 89 ID k79 0xB2,
BLE MS7210 #F# M4 RGBS, IIC EASRERZNME 6.4-2 iR, MS7210 SERNE S S
£ (MS7210 Register Map.pdf).,

1. 2 3 4 & 6 7T 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 T 8 9

Device Address Byte Word Address Byte Data Word
SDA . X0 X1 X0 XAXAXA X0 X0 XATXA6XAS X Aae X A3 ) A2 X AT X A0X 0 XD7 X5 XD5 X D4 X D3X 02401 XD0X 0 ) \
MsB MsB Ms8
Start ACTK A(IK ACK Stop
by from from from by
Master Slave Slave Slave  Master

6.4-2 |IC BigfE
6.4.2. key cnt 5k

TR ESHEIE, B TR, BT RER TREIZRE HDMI B R IER,
6.4.3. sync_vg &R
#5130 1920*1080P60 ¥R 1920*1080, ME A 60, Z A WERTE—EEE BT 1920 N

BER, 711080 MERERMK, R "ZFE NEFA N LB THIRFRERAZES—TMMRERE
TIREEWE 6.4-3 Fi, MK 60 REWRIFT 60 MNEIMH,

6.4-3 BREREERIFINT
BEEERRA B EIXHE, 17 B R REL 175 R EE S KES), B hsync (7@ F ) vsync
(FBRAFES).

YNE 6.4-4 Fi’R, Addressable I ABRHEERHKFPUFINXE, REREEBHEN DE
55#RiR; Border TN ERBIAHE BRIAAE, EF Border ERHNBGRER 0 (RE). 7.1
RS RHEERP ERZARNREH#TH, XPXEHMZ Blanking &85>, HRAERKXE,TEEE
S Hsync BRERHN—THE, HRAPES Vsync BRERHN—E A,
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Hor Active Start Hor Blank Start r Hor Sync Start

H Back Porch
Hor Sync Time _\ . H Front Porch
N\ — H Left Border H Right Border ——, /
—b-| [ g Hor "Active” Video »la—»]
g e / \ >
HSynG I | ]1—*— Hor "Addressable” Video 45]4—4 |

' ...... \j Ver Sync Time
Blankin
4 : V Back Parch
i //B d/ - 7 i TS R -4 4—— Ver Active Start
order 7
// e f S, / 7 / ; V Top Border
Addressable
Video &
D
» g
g 3
% g 2
/ : 8
7
o V Bottorn Border
7 T
. 7
................ - 44— Ver Blank Start
V Front Porch
’:I 4—— Ver Sync Start
VSync

6.4-4 HDMI B E R~ FEX
BRESKFUNE 6.4-5 /R, vsyn (55 BRZEFBR— M E —THUIRNER, 8—1T8UE
%A HSYNC [@#, B DE 5S8R REUE (RGB) 525,
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VSYNC | ]

NN I I N O
« Lo
HSYNC |_| l_]

pix_euk — LTI UL

Sa0eeeaseaes

R[7:0] : : : s :
er7:00 OO0, |
Br7:01 —+ JOXKCOOCERX0) |

6.4-5 BB EBES KA
R4 key_cnt RRBYIZE T ML RBE HOMI SR, BRITES  HRPRERESHE (vs,
hs.de), #A pattern_vg ERFHRITERERR/SHUBBKZETBREUBREN, FHE FSEN
6.4-6 PR, IRAESLIEY HOMI B/-48, D] EF vesa B FRARE RIS MBS #p5R R,
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VESA MONITOR TIMING STANDARD

Adopted: 11/17/08
Resolution: 1920 x 1080 at 60 Hz (non-interlaced)
EDID ID: DMT ID: 52h: STD 2 Byte Code: (D1, CO)h; CVT 3 Byte Code: n/a

Method: %% NOT CVI COMPLIANT #**
Per CEA-861 --- 1080p (Code 16) Timing Definition
Detailed Timing Paﬁmelers
Timing Name = 1920 x 1080 (@ 60Hz;
Hor Pixels = 1920; I Pixels
Ver Pixels = 1080; /f Lines
Hor Frequency = 67.500; N kHz = l148usec /[ line
Ver Frequency = 60.000, M Hz = 16.7 msec [/ frame
Pixel Clock = 148.500; JIMHz = 6.7 nsec +0.5%
Character Width =4 MPixels = 269 nsec
Scan Type = NONINTERLACED; / HPhase = 14 %
Hor Sync Polarty = POSITIVE //HBlank = 12.7% of HTotal
Ver Sync Polarity = POSITIVE //VBlank = 4.0% of VTotal
Hor Total Time = 14.815; Musec) = 550 chars = 2200 Pixels
Hor Addr Time = 12,929, Musec) = 480 chars = 1920 Pixels
Hor Blank Start = 12.929; Musec) = 480 chars = 1920 Pixels
Hor Blank Time = 1.886; f{usec) = 70 chars = 280 Pixels
Hor Sync Start = 13.522; Hiusec) = 502 chars = 2008 Pixels
/' HRight Border = 0.000; Musec) = 0 chars = 0 Pixels
/I H Front Porch = (593 f{usec) = 22 chars = 88 Pixels
Hor Sync Time = 029 Hiusec) = 11 chars = 44 Pixels
/I H Back Porch = 0997, Musec) = 37 chars = 148 Pixels
/I ' H Left Border = 0.000, Husec) = 0 chars = 0 Pixels
Ver Total Time = 16,667 M{msec) = 1125 lines HT = (1.06xHA)
Ver Addr Time = 16.000; M(msec) = 1080 lines =111
Ver Blank Start = 16.000; HM{msec) = 1080 lines
Ver Blank Time = 0667, HM({msec) = 45 lines
Ver Sync Start = 16.059; M(msec) = 1084 lines
/I ¥V Bottom Border = 0.000; /f{msec) = 0 lines
/I 'V Front Porch = 0059, HN({msec) = 4 lines
Ver Sync Time = 0074, M(msec) = 5 lines
/I 'V Back Porch = 0533, HM(msec) = 36 lines
/I'V Top Border = 0000, M (msec) = 0 lines
6.4-6 vesa B FF S HURA)
BRILWAWRER, WNERNPRRENE 6.4-1 FiR
* 6.4-1 RENFPMEE
key_cnt | SR BRIFEHIAE (MHZ)
1 1280*800P60 83.5
p) 1360*768P60 85.5
3 1400*1050P60 101
4 1440*900P60 88.75
5 1600*900P60 108
6 1600*1200P60 162
7 1680*1050P60 119
8 1280*720P60 74.25
9 1920*1080P60 148.5
10 1920*1200P60 154

6.4.4. pattern_vg 5k

BEMERANBRREHE, YNEMEANHE, E LNEEEXRELIN: RGB8SS, RGB
DRIRE: LR, £ G, 15 B, 888 215 R. G. B 775 & 8bit, Bl R, G. B E—&}H 28=256 &M, &
id RGB =B XN ARLES, BEMEEAKRS U B/ 24 Ul 256*256*256=16,777,216 €&,
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RFTEREERSY, & de FEEREHEFFEBEIE (RGB88S), K—THIES 8 F17,
BEHHNEAESNMTREME T EH HEESN RGB888 MIELMERNER, NE 6.4-7 FirR,

6.4-7 ¥EZETRYMEREE
6.4.5. pllig

AR PLL IP, 1R4E key_cnt {2 AIRBIHENE R, BT APB O X PLL ML SARHITE E, Wit
X RARER AR R BT8P, PLL AR # R A 27MHz RiRE D, LSS HRNGRMHE S S50
% 6.4-2 FiiR
% 64-2 WHEESHE

key_cnt | St 3% (MHz) |IDIV MDIV oDIV FDIV
1 1280*800P60 83.5 1 2 22 34
2 1360*768P60 85.5 1 2 24 38
3 1400*1050P60 101 1 1 19 71
4 1440*900P60 88.75 1 1 21 69
5 1600*900P60 108 1 2 19 38
6 1600*1200P60 162 1 2 13 39
7 1680*1050P60 119 1 1 17 75
8 1280*720P60 74.25 1 2 24 36
9 1920*1080P60 148.5 1 2 12 36
10 1920*1200P60 154 1 1 10 57

6.4.6. apb_cfg &k

SLHL APB EO B F, IR1E key_cnt BHAIZBIHHE RN NN E RO, BISERE PLL B
=R, BRSEHENSESHNAZHANBMNAT, EARNHRRSHNIRE, olfE IP RAENIRE
2%, WM A 27MHz, & B EP SRR 148.5MHz XY IS T:
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\[ Show Internal Settings of PLL

— Internal Settings of PLL

VCO Clock Fregquency(MHz): 1782.00000000 IDIV Value: 1 MDIV Value: 2

ODIVO Value: 12.0 ODIV1 Value: 36 ODIV2 Value: 36 ODIV3 Value: 36 ODIVY Value: 36 FDIV Value: 33.0 ODIVEHY Value: 36.
DUTY0 Value: 12 DUTY1 Value: 36 DUTY¥2 Value: 36 DUTY3 Value: 36 DUTY4d Value: 36 DUTYF Value: 33 DUTYPHY Value: 36
CPHASEQ Value: a CPHRSEI Value: 0 CPHASE2 Value: 0 CPHASE3 Value: 0 CPHRSE4 Value: 0 CPHASEF Value: 0 CPHASEPHY Value: 0
FPHASEQ Value: o FPHASE]1 Value: 0 FPHASE? Value: 0 FPHASE3 Walue: 0 FPHASE4 Value: 0 FPHASEF Value: 0 FPHASEPHY Value: 0

0

&g APB # [ PLL &9 IDIV_RATIO, MDIV_RATIO. ODIVO_RATIO. FDIV_RATIO, ODIVO_DUTY
M FDIV_DUTY SHf7aa# TS HIRERE, TR AL ESHESE.
6.5. EEHMR

MES2L676-100HP FF &4k HDMI-OUT #OEZEERRE, R TIRE keyl o] REERERD PR,
SLIGMERNE 6.5-1 FizR:
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7. BEF ADCHE#ZiEHAIBERE

7. 1. S ERE

Logos2 2%l FPGA =R EH—1E31E 2 P 12bit SAR-ADC HENE LGSR B o LUEE
ADC IP fRIEERBLE ADC, A ADC 1% &8, i FPGA NEBEREE.,
7.2. EOMER

7.2.1.  &EIP

TFF IPC, 3% ADC IP B2, EAMITAEIZE Instance Name & #;, =5 Customize, i\ ADC
IP S EERTE, A 7.2-1 Fix.
File View Project Help
Ch B X |20 2@

Project

Pathname C:\Users\w\Desktop\adc_test\pnrh\ipcore\adc test\adc_test.idf Browse || Proj Path!
1

e Instance Name |adc test ® || 5{' Customize
+ ] Module

25 IF
=[] Systen

=1 (3 anc Name  ADC

1ok
- Verainn 1 &

7.2-1 ADC IP %33
7.2.2. EEIPEH

ADCIP 2 BELEB =/ H, demo PEESHUT, i¥EJESE demo #l4k ADC IP, FHE
HEERRIBEESE (UG041005_ADC_IP),
ADC Config & ADC 2#BELETUE, demo S RHEHWE 7.2-2 Fix:

(@ customize IP - Pango ADC (1.6), Instance adc_test * - o X

pling Mod
Desired Sample Rate (kSPS): €0.10 [38-182]
[8~100] Actual Sample Rate (kSBS): €0.0%

ection(for VA):

ADCA ADCB
Intern 1 Channel
TEMP Detect Pt

/| Enable TEMF:

Input Mode:
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7.2-2ADC IP 2¥EEIHE
Alarm Config 2BE. . BEERNEEZRERE, demo PRERSERNS, TEWNE 7.2-3 Fir.

@ customize IP - Pango ADC (1.6), Instance adc_test * o X

Dlcenerare | @ @& © &

Output

ADC 1.6 Logos2-PGILI0DE-FBGE7€--6
ADC Config PIPTSWECISPN  Summary

Tesp Alamm

Over_Temp Alarm Oprions
Enable Over_Temp Deb
Enable Thershold Setting:
Upper (°C): [-40-125]

Lower (*C): [-40-125]

User Temperature Alarm Options
Enable Thershold Secting:

Upper (C):

Lower (*C):

Voltage Alarm

VCC Alarm Options
Enable Threshold Secting:

Upper (V): [0.0-1.05]

Lover (V): 10.0-1.05]

VCCA Alarm Options
Enable Threshold Serring:

Upper (V):

Lover (V):
VCC_CRAM Alarm Oprions

Enable Threshold Setting:

Upper (V): [0.0-1.30]

7.2-3 alarm config T3 H
Summary REATEEEER, LHEE, THNE 7.2-4 iR,

@ Customize IP - Pango ADC (1.6), Instance adc_test * — 0 5

Dlcenerate | @ & & 3 | $} [

Output
ADC 1.6 Logos2-PG2L100H-FBGET6--6

ADC Config Alarm Config

Operating Mode: Scan Sequence Mode
Sampling Mode: Continuous

Sample Clock Source: CLK_APB

CLK APB Fregquency(MHz): 50.0

ADC Actual Sample Rate(kSPS): €0.09

Reference Voltage Source: External

Averaging Sample Number: €4

Calibration Option: Offset and Gain Correction

7.2-4 IP summary 5 H
7.2.3. IP#EO#ER

mitZE L Generate, A REMNEER ADCIP, IP #EOWE 7.2-5 iR,
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adc_test the_instance name (
L i_Ist_n (i_rst_n] = // inpu
.1 _apb pclk(i_apb pclk), f// inpu
.i_apb paddr(i_apb paddr), f/ in
.i_apb psel(i_apb psel), [/ in
.i_apb_enable(i_apb_enable), // input
.i_apb pwrite(i_apb pwrite), f/ input
.1_apb pwdata(i_apb pwdata), "4
.0_apb prdata(o_apb prdata), [/ ©
.0_apb pready(o_apb pready), [/ c
.i_adc loadsc n(i adc loadsc n), // ing
.0_logic done_a(o_logic_done_a),
.0_logic done b(o_logic_done_b),
.0_adc_clk out(o_adc_clk out),
.0_adc_dmodified(o_adc dmodified)

¥ §
=)

E

[

):
7.2-5ADC IP #0O

demo {#/AH ADC IP # iR BBINE 7.2-1 iR, FHASHE B R RIBEEE(UG041005_ADC_IP),
% 7.2-1 ADC IP #0388

w0 1/0 & ik
i_rst_n input 1 RREN, 0 81, 1 EUEK;
i_apb_pclk input 1 APB B¥4t, demo %A 50MHz;
i_apb_paddr input 8 apb #0, LS ht;
i_apb_psel input 1 apb #0, FI&EFES, 0 RiE, 1i&D;
i_apb_enable input 1 apb #0, ipia){ERE, 0 RERE, 1 ERE;
i_apb_pwrite input 1 apb &0, SR/EERE, 01E5UE, 1 BHUE;
i_apb_pwdata input 16 apb &0, SHUE;
o_apb_prdata output | 16 apb #0, EHUE;
0_apb_pready output | 1 apb #0, X5 ready 55;

B

0: HIFERRNBE NG Fa=

1: IRERNBEANGEFR

5333

0: ZHIR IR R ES LT
RHEERESH

1

i_adc_loadsc_n input 1 BEHEFERMBFSEEEERES
0 {68, 1 RfE8E;
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o_logic_done_a output | 1 ADCA RESHERENERES,

0 REF, 1 EH;
o_logic_done_b output | 1 ADCB KAZFHFEREMIERES,

0 REHT, 1 EH;
o_adc_clk_out output | 1 f£5%5 SRB B9 ADC T 1B,
o_adc_dmodified | output | 1 BHSHERADITEES

0: APB E#RETIZHIFFES
1:Jtag-APB Bidfg, XK #1T APB 21E

7.3. T#EiREA
7.3.1.  #ERigit

KGRI AL & A% APB #OiZEL ADC HHE, VS HBRE, UG H
VCC/VCCA/VCC_CRAM/VCC_DRM H &, EHIZTHEE, (& 7.3-1 fizx, EEE$E uart2apb.
rst_n_sync, pll. adc_ip &k,

> uart2apb #ERFEE LI uart M apb E O ZEHEIREE;
> rst_n_sync ERFTEXLUSMUESHNER. AL LE;

> pll SCIW 50MHz BHEhg i ;

> adc_ip MW ADC AEHRHYHE K42 HI ARG 18

adc_top

rst._n :L( rst n sync }—

sync_rst n

PC UART 4{ uart2apb APB adc ip ]

50MHz

o

clk in

7.3-1 BRIRIHEE
MERREZEOME 7.3-2 FiR, HXHERIE 4-6-2,
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module adc top |

input wire clk in A
input wire rst n A
cutput reg led A
ocutput wire cfg uwart txd,
input wire cfg uwart rxd

}:
7.3-2 TREEREN
% 7.3-1 TR RE O #R

w0 1/0 fiiz= ik
clk_in input 1 RAEMEBA, 27MHz;
rst_n input 1 RREMNAAN, 0 84, 1 BRI
led output 1 adc REIBRIT;
cfg_uart_txd | output 1 M@ pc im A X B O#ERO;
cfg_uart_rxd | input 1 ¥ pcim B O#IERA;

7.3.2. RAISFEHRRSA

RESERAREHZEENLZIRE RMARRERN Offset F Gain B, FIBRESFF8xt
A ROlEE, REEHITSRE.
PAT A demo & B AR S S F s btk £ & S E A i ik 11515 I UG040009_Logos2 &%l FPGA
RE e RAER (ADC) BFPER) .
& 7.3-2 demo ERHPRESEFS

ik BRiNE fiR
0x40 16’h0000 %1% /51 temperature;
0x41 16'h0000 R EH) VCC;
0x42 16'h0000 R EH) VCCA;
0x43 16'h0000 R FH) VCC_CRAM;
0x44 16’h0000 4[58 VCC_DRM;

TEXN demo ERIREFFHRPHEREIERE:

DI15 Di14 DI13 DI12 Di11 DI10 DIg DI8 D17 DI6 DI5 Di4 DI3 DI2 DI1 DIo

DATA[11:0] X

7.3-3 REFHERDPHEREIE

-76 -



7.3.3. ADCHHBBIEKAR KA

ADC BRIAT/ETE Unipolar &2 T, BEEMBEZL AN T, FIHEEER(UG040009_Logos2
#7 FPGA REHE#HAEIR (ADC) BF#ERM) .
(1)ADC B Xt i H F RIBEEHL AR A:
Temperature(°C)= ADC Code*0.1219-273.15
(2)ADC H B8t R B BB R 3L AU
Voltage (V)=ADC Code/4096*3
7.3.4. LIEMR

1) ¥ demo Ii2H sbit T#ZE MEST00HP FA&#Rth, LEDT (Q¥%, KEY1 AEE;
2) B Type-CEEAARSEM ITHEOFAKXIE, EEXNNIKEOS RFRRERN
115200, HIEE X AERIAM 1. FURAL 8. ERML 1. TREAL, HEX B/R. HEX &%,
EIRERR A "0x72" + “Hutit” , FIEIEER (UG040009_Logos2 2% FPGA & kiR
(ADC) BF#s@).

AR RS : BNIEEUMHE Ox40 #3E: “0x72" + “0x40" , 3 0x7240;

EEY VCC: BNiEENHbiE Ox41 £44E: “0x72" + “0x41" , A 0x7241;

SEEY VCCA: BNl Ox42 £(3&E: “0x72" + “0x42" , 7 0x7242;

EEY VCC_CRAM: BNiEENH#LE Ox43 £(#E: “0x72" + “0x43" , 7 0x7243;

JEEX VCC_DRM: BNEERME Ox44 $3E: “0x72" + “0x44" , J9 0x7244;

ST R T B FrR:
18 SSCOM V5.13.1 BB [/MESSEUBRINEE e 4T T T,2618058@gq.com. QQEE: 525024498 kA = ] G

EAED SORE Bx B2 £2FEs IR &8 EBEEER JOMEFN
CO 9F CO 9F

[14:45:20 737]6—+<>72 40 O
[14:45:20. 743]l7«4E0 9F

[14:45:22 857]%=—=+<>72 40 O
[14:45:22. 862]ifz<4C0 9F
[14:46:23 876]m—+<>72 40 O

[14:45:23 880]lfi7« 450 OF

HRE0 | T EENE| #i | HEER|T BAE [ Engish 2784 | R —
$O2 [comio Silicon Labs CP210x v ||V HEXET q275shiE |1 ﬁlﬁzzﬂﬁl 7 :
@ xm20|¢ BERORE|| v e slEk ST, b 20 St - hrkg{None =

[~ RTS I DTR Bi3E: (115200 ~J|7240
AVERA T, BEETH XAESENGHER KET-ThreadhEARTFFERERERR * KOKGEIEENiFin]SAM
www.daxia.com [S:10 R:10 COM10 B$T7F 115200bps,8,1,None,None
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7.3-4 XRARE
3) RBHEDOREEEE BRERUL, B HEEH, NTRAR:

BOREHE & O EWKEE SEEAMME
FE Rkt iE
(16 i) (RGI7ERT, 16 i) (16 i)
7240 A170 A17 2583
7241 55C0 55C 1372
7242 99A0 99A 2458
7243 6CBO 6CB 1739
7244 55C0 55C 1372

BERANTEEE, REEHCANUE, UGN NEEHEE, holiHE excel Ri&t, BITE

BN NORE S EE:

BE: ADC B I A PR E S Temperature(*C)= ADC Codex0.1219-273.15
ZizeEihit ADC HiH 45 Temperature(°C) =i
40h 2583 417177
BE: ADC B B B EA: Voltage=ADC Code/4096+3V
H{Fas b ADC #iH#8 Voltage (V) =i
41h 1372 1.004882813 vee
42h 2458 1.800292969 VCCA
43h 1739 1.273681641 VCC_CRAM
44h 1372 1.004882813 VCC_DRM

7.3-5 FHEANNEERBE
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8. ET FPGA MBHEE A RIER
8. 1. LR

Master SPI 3 ~, FPGA 5 Flash Z @& %7 SPI #0, & FPGA & FE BRI EY, iZ SPI #0
i FPGA EEE R4 (Configuration Control System,CCS)154l; 24 FPGA i NBF#ER /T, 1% SPI #
AZRIAAEF 10, ZREAFEREXAESEMHEE SPI#ENO, o] E#H Flash RALRXXHE, Tz
B,

8.2. #&OME

FuMEEORERXSEFR, TREHHS R, TPEREAR, ZEFR
remote_updata_top R RFAEENE 8.2-1 Fik, AMELRER N EEERNEENEN: 5L
UNERE. HIBETF. DM S. ENABLLIEN AERER, TERFHIE/S flash MAREE.

ERBARARPBEEEOEANANSHEED, ZNLEERNERTLUER, AN ELZERN
BRRTRIFBEIMUEERIE X,

A
uart_tx | uart_rx
remote_updata_top.v. — | | -

i o !
| . N |
| |
|
: : P
ipal_ctrl.v | uart_top.v |
(. .
|
| i
A [ S |
| 4 |
I | :

| |
| I
| | }

|

Vo \ 2 !
_ spi_cs } }
: spi_clk I }
~ spi_do spi_top.v <« —» data_ctrl.v |
h spi_di | |, } }
> | |
L . SErscsssssensammmanmnl [

8.2-1 MRRFIER
(1) S£0O&EHR(vart_top.v)
BORREEARS LUNZ BB EDERE, BRIAKISEZER 115200bps, & AR REE 1 E
8.2-2 F7R:

uart_top.v

tx_ctrl.v rx_ctrl.v

8.2-2 BOEHRIEE
(2) BURZEHIER (data_ctrl.v)
HIREHIEREEGH DN B LANTANS S RIEESFHREH, BEAREUE, HIE
REURE 4KB XI55, AEEELE, BURRETHIEHIERWE 8.2-3 Fik:
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data_ctrl.v

8.2-3 HIEIEHIERIER
(3) spiIREIHEHR (spi_top.v)
spi I=FIRR TR spi DLI=H], BALREIES AIMB flash T, spi_driver.v #&IR 335 58 Al &
ZES(ERES TR . ERBEX. ARRES)NNIT.spi_top.v BB/ SURGLABRS N EE
169, S FIFO, B spi_driver.v BEKKIIT, spi BHIEIERNE 8.2-4 Fix:

spi_top.v

spi_driver.v

8.2-4 spi {ZHIIERIEE
(4) IPAL =HIHEHR (ipal_ctrl.v)
IPAL 2 IR EE LI FPGA R IRE T MRBEEATA/S, IPAL 2HERSUE —1
{8 R~1E5, & hotreset_en A 1, NI BN#FHI; & hotreset_en 3 0, M ARSI EIRZE), oJLUEL
HFuMEHSLHFERS A 1, RAERE,
8.2.1. MMEERSBHEXNREOESIHE

MERERNSHE X WNZE 5-4-1 Fin, EOEXIZE 5-4-2 Fik:
* 8.2-1 BHENX

554 ik
FPGA_VESION FPGA IRAMER, AP TTEEN, BARE. B. B . 5
DEVICE BHRS, BTHMAR G flash REA/N, EXESLFRESEIT
e, ENSSERMEERE, EREELEY, BRUYE,
USER_BITSTREAM_CNT MNRBALTRANY, BIS2HF 1/2/3 DRBALR. € X ES LR R,
ENSEBINEERHE,

USER_BITSTREAM1_ADDR |NAfiLA 1 BRI, HEEIRZ/E, B 4KB X435,

USER_BITSTREAM2_ADDR | RFE{iik 2 B iatt, ENAAALAR 1 2/, B 4KB X355,

USER_BITSTREAM3_ADDR | RFB{iiik 3 O iAHE, TENAALAR 2 2/, B 4KB X155,

* 8.2-2 MERREOBSIIR
558 | = ik

pin_clk_in input 1 IR
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sys_rst_n input 1 RAREN, BB
uart_rx input 1 5 Huii@fE, & O08EERRD;
uart_tx output 1 5 FUNEE, aA8ERERO;
spi_cs output 1 spi flash &/ FIEER;
spi_dq1 input 1 spi flash IR E R
spi_dqo output 1 spiflash S #IR /5L ML ER
led output 8 led ¥T

8.2.2. ERAEREONZE

‘ﬁﬁﬁ?fﬁi}&(spi top.v # ipal_ctrl.v)5aii&ER (data_ctrl.v)EBEOGES T EGFREFIES K

REERE
EOTZEFERAEK 256 F
A%RMM T 5-4-3 FirR:

S/ BHERERES. NIEAERBRERBNRIRIERES, WEERESHTES., BEHUE
[HE FIFO fFAE4UE, MIEIRROERER

1B FIFO BEFHUE. BAERE

% 8.2-3 EBREAEREOYE

g A

I

=

n

B, EAES (spi_top

v fMipal_ctrl.v)

sys_clk input

1

RGETE,

sys_rst_n input

1

RREN, BB,

HMERE RIS S (spi_top.v)

spi_cs output|1 spi flash T A FEE .,

spi_clk output|1 spi flash & A B & &,

spi_dq1 input |1 spiflash R EIEBANE R,
spi_dqo output |1 spiflash S #E/IE R EM .

fEREIZHIE S (spi_top.v)

flash_wr_en input |1 BALRERMERE, EFHHEE.
flash_rd_en input |1 EALREEERE, LB,
. . E'T_L/}mr"?, BFEEEHNNAMR. 0T 1/2/3 SN
bitstream_wr_num input |2
B4R, BEA#BITS 4 USER_BITSTREAM_CNT,
. . 'Eﬁ'fl/}lhr"?, BFEEEBRNNAMR. OIXF 1/2/3 SN
bitstream_rd_num input |2
B4R, BEA#BIIS# USER_BITSTREAM_CNT,
bitstream_up2cpu_en |input |1 IR LR BN ERE, S B EREE, BElIERK T _EEALR,
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crc_check_en input |1 CRC32 KA ERE, B &EAERE, N AHITEIZRE,
clear_sw_en input |1 BRERF X fERE, LFHEB.
bs cre32 ok nout |2 [11:7971 MR EREN

(O] RIRER, b0 KRB EH, 1’01 RREIR,
write_sw_code_en input |1 EFXERE, EFHHEE.
RiRiER{ES (spi_top.v)
bs_readback_crc output|32 EALTARYE CRC 45
bs_readback crc_vali
g output|1 N RREALHRRE CRC ER B,
clear_sw_done output|1 BRI XTARIETR, S8
clear_bs_done output|1 EBRNBARTHIER 58,
bitstream_wr_done |output|1 BURX4TMN, 58%.
bitstream_rd_done  |output|1 ENRX TR, 8.
open_sw_code_done |output|1 ERXRERFRTNR, 58,
time_out_reg output|1 Brflash BEER, 58,

[B] £ HEZE O (spi_top.v)

flash_rd_data output|8 EALREHE.

flash_rd_valid output|1 EALREIEE .

flash_rd_data_fifo_af

input |1
ull P

RALREIREF FIFO %5,

Bflash #1E#& O (FIREUEEEZERE FIFO)(spi_top.v)

bitstream_fifo_rd_req |output|1

B\ flash ALfRHETF FIFO EEiEXK,

bitstream_data input |8 BN flash (R 4ETF FIFO S H#HE.
bitstream_valid input |1 S flash (LM 4EE FIFO £ HEHIEE .

, . B flash (LR 4ETF FIFO $iREEINR, S 1NIEE 256
bitstream_eop input |1

it

B4 page), HERLELE,

bitstream _fifo_rd_rdy |input |1

S\ flash (LFMHEF FIFO k=S,

ipal =R HRZE O (ipal_ctrl.v)

hotreset_en

input |1 BREHERE, LAHEER.
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) MEMNBMAFS, oIXiF 1/2/3 SNAMR, BAEE
open_sw_num input |2
2% USER_BITSTREAM_CNT,
crc_check_en input |1 CRC32 RIL(FERE, BB HAMERE, MAHIBET CRC RELE
_ (11871 NERFREERERK
bs_crc32_ok input |2
[O]:RIEZER, 1'b0:RIGIEH, 1'b1:RIGEIR,
open_sw_code_done |input |1 ERXRERFRTNR, 58,
ipal_busy output|1 ipal IHE/RMES, IXEISFHELR, MILEAEHERERS TR,
8. 3. Ti#EiREA

8.3.1. HiF:RiRH

ASETEER MEST00HP &R, SUNFEREOMFIR, REEARINGE. BT LA
ERERzZEBAENEEN, RERNFEEMISHEE, FMUEEX —Em <
B/ BREMR EUNTANGS, /5 LN T A 32'he7e7 e7e7+iﬂjiﬂ: i, WitmS
BA—NFES, | 7 athlt, URSMUXAE/S, 1'b1 £RIE, 1'b0 #RE, W1F 5-4-4 Firk. 7~
f: £257788 1, 32'he7e7_e7e7+8'h81; 5 7F=: 1, 32'he7e7_e7e7+8'h01+E ANHIEIE(1 F1).
% 8.3-1 5415

LUNTEGLH | LELUHNRSH BHRE\ERAAGOE| EaSH Sitiit s <8

32'he7e7_e7e7 8'h55 32'h7e7e_7e7e {1’b1,addr[6:0]} [{1'b0,addr[6:0]}

EHEFHIBHLT A, FPGA SIREIXN NS FRME. IR . SALRNETMF CRC R 5T
HER, NHIERIE, FPGA X&) L&, #8XHE, REFHEN 1 ZE210FT, RIBSFFERME.
8.3.2. EHEHittaE

* 8.3-2 FEHRitHEcE

2R Mt | R/B IRtk
fpga_version 7'h0 R IRAGER, 6 %, BEX
crc32_cfg 7'h1 W/R | HUHHEALANME CRC, RAEEER FEF%E, 4 F
test_reg 7'h2 W/R  |MiXZFHF=S

LR CRC BIRERS cre32_cfg ABEHRE.1'b1: 748

&
~Jo

crc32_error_ind 7'h3 R

hotreset_en[0]: #/EaN{E#E, 5B, BB, BEHMLR

hotreset_en 7'h4 W/R | _
SR ENRED,
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wr_bs_status[0]: BT HIRIR, BE;
wr_bs_status[1]: BIBRF X THIRR, 5B

wr_bs_status 7'h5 R wr_bs_status[2]: BMITHRHIRIR, 8B
wr_bs_status[3]: BRI, BE;
wr_bs_status[4]: BALRIXXERHIRR, 8.
crc_check_en[0]: CRC WIG{ERE, 3B,
1'b1: ENEALRE#ST CRC K56
crc_check_en 7'h6 W/R
1'b0: BE 7R B A 47 CRC R34,
AR NMERENTTUAELEN S B,
. HRTARASIFRIFAALR NI USER_BITSTREAM_CNT £
user_bitstream_cnt |7'h7 R
A, BRSHES 2'd1, 2'd2, 2'd3,
7'h8
7'h9
bs_readback_crc R BE AR CRCRINEER, 32 i, (Rl XS NARF T,
7’ha
7'hb
. X bitstream_up2cpu_en[0]: BHEALFR _E1EERE, 1
itstream_up2cpu
SPEPR-one |wir |, s E Ea,
en
1'b0, EIERY, (LR AEE LA,
bitstream_num[1:0]:iEMN BALRS;
bitstream_num|[3:2]:ENBALAS.
bitstream_num 7'hd R
BYES 2'd1. 2'd2, 2'd3, BAEE
user_bitstream_cnt,
open_clear_sw_en[1:0]: 3T AFXEBFHNURFES, O]
i 1/2/3, BAR#BS user_bitstream_cnt,
open_clear_sw_en[6]: sTAAFXEF{FE8E,
open_clear_sw_en |7’he W/R
open_clear_sw_en[4]: BIMBIRFF X2 F{FERE,
FIFFFF XY, BCE 0x41/0x42/0x43, BIRERIRFF X 07, AL
& 0x10,
7'h11 BN BALR XA S, wr_user_bs_en[1:0]%t Kz
2'h12 bitstream_wr_num, BN BLLRFS, BEAEE
wr_user_bs_en w
user_bitstream_cnt, #& user_bitstream_cnt 3 2'd2, T]
7'h13

FH 1 8552 540/, EA7'h11 87'h12,
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EMN BALR XS4, rd_user_bs_en[1:0]3F iz
rd_user_bs_en h52 w bitstream_rd_num, iZEIMNBALRFS, BEAEE
7 user_bitstream_cnt,

h53

IRAMS B 57728 fpga_version #] CRC 7788 crc32_cfg 7318 6 NEHM 4 NEHEXHED
FHEENS—IRRE2EFT,E crc32_cfg it 2 —REEREBFT7(e7 e7 7 e7+0T+XX XX XX XX),
HESFRBPRAE—FD, Z/EREITFHARE.

REIHEE /9 8'h55+i ik +IR B 4HE, 41 : EMRAE B UXEI##E 55 00 20 20 01 01 12 30, &
th, 55 3 L5845, 00 JAitbiit, 20 20 01 01 12 30 AMRAERSEFENE

8.3.3. {IRNX#HF@#ENX

LR X flash A AR FRESVINE 8.3-1 Fivk.

. 10237957 (32'hFFE_FFT)
N FEFY _> -
Subsector 1 L AL (3210133 2004)

Subsector 2 R bresef . ——p FLLOGOS2ELE H F kT
Subsector 3 b TR

Asubsect WA i ifsfe ST+ 7R 1 (32 hFFFF_FFFF)
a“|~subsector

HOFEAAEARAE SO e, A E KB 57

Subsector m T i

Subsector m+1

R Rsfe SCAF+HUFE (32 hFT_ff)
aI*Subsector

A MU SR, AERRAKB AT T

Subsector n
Subsector = 4KB

Subsector n+1 ZH

x"~Subsector

fhede A

2
Subsector

8.3-1 L X 7E flash P HIFEAERR R
BHALRESHTE flash 2 LL 4KB(— Subsector) %989, £— 4KB AF X, 7 1023
D 32'hffff_ffff+1 NEEHES(32'h0133_2d94), -1 4KB 2N AR &R R, BN BAREE
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—PMAXERFM— M ERRF, ESURMAERE—TIRERFZE, Rk 4KB WEIN1ES
32'hffff_ffff, RFRRERSMRZE, & ﬁ4 B BYER A EZ 32'hffff ffff, B SR N BAIRE
RIAM B AEERSHARNXEMEE, EESRAMNAEN AR, BEXFARIESRZEAR
SHIMHUES,
BE—MRAMRE, FXEFIRINTH, BCGAB AR, 88 2N NAMARE, BUAITH
FXER1, HEAXERXA, BIABHE 1 MEALLR.
8.3.4. f(IRXHEHIRE

EREFRE, EMAORIREBMNE 8.3-2 Fin. EMNERE, BELMHS FPGA RSN, Hb
SRR, AR RE. BIRBIRFF K ERE. FTHFAXER. RENEERR LUNTLRHS, HES
BRH FPGA TR, FARE RPN < RIEEEIZE 5-4-6 FTR.

* 8.3-3 RIFHLREMEE

BR A4 BESERIRE

BAm 1 {E8E e7e7e7e711 55 05 01(@@%}5}2)
B4R 2 F8E e7e7e7e712 55 05 10(B iR 5T )
BSALim 3 fE8E e7e7e7e713 55 05 08(#&RiBHY)
EALR 1 {E8E e7 e7 e7 e7 51

5503 01(RIEIR)
EALR 2 {E8E e7 e7 e7e7 52

55 03 00( UG IET#)
AL 3 {FE8E e7 e7 e7 e7 53

55 05 02( B HEEPR T AY)
BIMIRIRFF K ERE e7 e7 e7e70e 10

55 05 08(#ZEREBET)

FTHFHX 1 {F8E e7 e7 e7 e7 Oe 41

FTFAX 2 (ERE e7 e7 e7 e7 Oe 42 55 05 04(FTHH X <)

FTHHX 3 {F8k e7 e7 e7 e7 Oe 43

RITENERE e7 e7 e7 e7 04 01 FoR[E

FROEMRIES BT

(NLUMTREURERGS, S5 FPGA BIRF X BN AR, BIR5TM FPGA KiX4 L
IS ARE(55 05 01),

(2) LEUNMBIR R MARE S, XML X R ALRE RIRE(7e 7e 7e 7e), LAAHULE (55 05
10)UFRRE MBALR T, T T —HBE, TLUEIRETRE, L IESHRE, BREA
A

(3) LI T RIEALRERE, EERALRHE TR, RIS M/F FPGA LIRRIEER(55 03 01/00),
(5503 01)FRKRIEER AR, (5503 00) R -REWERNIEH,

(4) UM EITHF X ErEm <. FIFARME, FPGA RiXL EMAHLSMARE(55 05 04),
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(5) LM T RARBohERE, MBIHBINAUR. ELPOIRKERPER, WNHESAR,

EAREMAR, RYENBARE, HRESBUNT:

(N UM TRBIVIRRF X ERED L, BIRFIE A XEFZBIRTA FPGA RIXL EAHLMAR
(55 05 02),

(2) LM AEITHAXEREG S, 3THTMAE, FPGA Kix4%L _EUH ZARE(55 05 04),

FUMTRABERE, MEIBORBAUR. AT EETRARENHRE, TTXARKERE.
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BIEARS: INRES

FPGA

www.meyesemi.com

BcE CRC

BRAXER

’

BRI A AL

REIRALIR, TI#R M

l

BRIRIRPRFT R ERE

5 MAALR

452 0A TT & 10 =

B RO

:

I HHXEEE

’

.

THAXER

NMIARXER

8.3-2 NR{IREHME
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MIEARS: /NRES FPGA Www.meyesemi.com

9. RitRIP
9.1. LB RE
Logos2 Z%l FPGA BE&MLRMNZBZINEE, MBALR XM, BAESFMHEAE FPGA A

BB RHETHS, SEMBMRXGNZRALEN, FPCA FBIEEEANRFPER, BNIE

EETE,
9.2, Encryption RE B
1E£ PDS 32 B4 [Project] FTFF [Project Setting] i%#% [Generate Bitstream] &%

E%RM [Encryption] , REMTE 5-5-1 Fi7R,

]
Generate Bitstream

Value

5-5-1 Encryption & &R ME
[Encrypt Bitstream] Q&R EMBALRIYE, AIENAERMNZR sbit XK nky X
H (BEMBER 96 LLIFHIFIA GCM {EFN 256 LLAFHIRRER ), A AEN £ RMBZBE shit

X, BONMERNARDE, AP TRRE (BC MIBBRFNFBERIER nky X, ERAFPAREE,

M BENLAE A nky SX44;
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MIEARS: /NRES FPGA Www.meyesemi.com

[Starting GCM Value] P FaIBAYIIRE COM FRE, FRA 16 #F), MAKENR
R% 96bit, RINRE;

[Input Encryption Key File] i&4% nky 3X{4, M RFEUESE T ZHXM, WRMESE
UBAXHTINE, MAERFPEESRPREWATERFHSE, RAAE;

[Key String] BPFFHBMABAFHE, FRA 16 HEFRH, BAKEARS 256bit,
BROANE;

[Number of Encryption Block] STRINBHIRHIREL, FRHA 10 #HEIFFF, WATE
A 0 max_number (max number FE7REEYERM4hEV{ERRE, PG2L100H:58; PG2L200H: 136;
PG2L50H:32; PG2L.25H:18; PG2T390H:201), ERINE A 0;

[Enable Obfuscate] fERERIEME, SMEBNRERSHER, BINRER

[Enable Self Authentication] {88 BIAIEINAE, X MMZEIEHATBEINE, BINRERE;

[Enable DPA] f8E DPA fRIPINEE, SMEINAEER SER, BIARMERE;

[DPA Protect Region] i&E DPA {RIFPXIH, BRIAA ALL;

[Data Width] MBHIBEEEIRE, BEMBLIRIERNEIEME, BOAMER X1;

9.3. {IFEMERPHERRE

CER: WRBMNURRIENZHFFR, BRURMBERR, BEEREBRERE, 1Y
BREBSSBSREI%, TEERER, BRTABENIRENER, LRERARIEN K E
=, ERRRMEZEER Pango Design Suite 2022.2-SP6.5 K LA EARA)

(1) £ AR B AL

EBERLLR, NEE [Project Setting] & [Generate Bitstream] EHXREH, LA

FEER, IFMBARTERTH, TRIMK AKX,
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C > generate_bitstream

N HEFF v =85> S5

EH B f s S/l
3 encryption.nky 2025/2/19 11:11 NKY 3245 1KB
| 7 encryption.sbit 2025/2/19 11:11 SBIT 3z 3,704 KB
[ |7 unencryption.sbit 2025/2/19 10:40 SBIT 37 3,703 k8

(2) HEPRRAER nky XHRINER sbit LRSI

1£ PDS 32 B4 [Project] FTFF [Project Setting] i%&3#% [Generate Bitstream] &%

E5R M [Encryption] , A& [Encrypt Bitstream] J§, P Sl LA%REEHI IR GCM FRFEF] Key

String BEAFM B, EAFRNRE, WHENER nky XH4;

[h Project Settings ? X

Part
Similation
| Compile
Synthesize
Device Map
= Place &

Generate Bitstream

Generate Bitstream

Break Point

Report Timing
Repor
e Lt General  Configuration  Startup Readback [Nttt Authentication
s
laze Value
Encrypt Bitstream v
Starcing GOM Value CAARAARA I ARARAAAZAARAARA

Input Encryption Key File

ey String BBEBEE!

Nusber of Encryption Block 0
Enable Obfuscate

Enable Self Authentication

Ensble DEA

DEA Protect Region

Dara Width

gen_bit_strean -encrypc bitatream -key string
0BBBEEERI é 78883883 ng_gom value
ORARARRAIARRARARZRARAARA

5-5-2 Encryption ¥ BERE
[Encryption] REIR BTG, mih 0K, [Generate Bitstream] A#E1%EE Rerun EFf

4 AL sbit LRI, TNE 5-5-3 FirR.
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- [:5 % Compile

@ " Synthesize

- [Z) % Device Map

f_—'I \i’ Place & Boute

: .5 % Report Timing
Report Power

1 Generat

----- GFenerate Netlist

Project Settings

5-5-3

BIEM sbit MRS, 7 [generate bitstream] X4, nky MEEXHF RIS

NANZE sbit AR, W0 5-5-4 F/R;

CER: AP BXEREMWH nky XH)

C > generate_bitstream
T HemE = &5 -
E=7 {EELEE Eic) Fh
| % encryption.nky 2025/2/19 11:11 NKY 375 1 KB
| encryption.sbit 2025/2/19 11:11 SBIT 3744 3,704 KB
‘ | " unencryption.sbit 2025/2/19 10:40 SBIT 3244 3,703 KB
5-5—4

(3) EE T RMBALR

1£ PDS B [Fabric Configuration] iE#ENN%ZF sbit fIREETE, RS EIRR shit

AR XA MBALR X, THIRE, MBARTEERS TE RRREMBMRX4NEA

LY A BEIEH TIE.
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@ Fabric Configuration 2022.2-5P6.4 (on Mayn) — B %
File [Edit Yiew (Qperations [Debug Help

3

Configuration Mode Right click to Add Device or Initialize JTAG chain

& 3% Boundary Scan

% SPI Flash Configuration

Loges2 PGILI00K

enayption soit

00
| Device Broperties ox
Property NHame Value
Device ID | 0x0060285% |
UID 0x01el80452833c98c284b0..
User Code 0x00000000
Instruction Register 0000110001
? Status Register 0x00180c80
Console & x
[+ wversion i ] execute 11y, takes 0.0 secs.

Tne cable List :
| Cable index 0:USB cable 11/f2freeeeE802Te

| coMmND[get_cable paras] execute successfully, takes 0.8 secs.
ANGO USB CABLE 1T cable driver: D2XX DLL
PGZL100H

| This device configure situation (done bit): 0
COMMAND[Open config cable] execute successfully

5-5-5 %% sbit (REETE, BiXEETE

(4) B/ nky XHHfE, THMBAR

£ PDS B9 [Fabric Configuration)] e {FiEIZEHE h [Operate Key and eFUSE],

ﬂﬂ 5_5_6 Fﬁ/_T_\o

@ Fabric Configuration 2022.2-5P6.4 {on admin) uiad o X

Eile [Edit View Qperarions Debug Help

- = 3= s
Configuration Hode Right click to Add Device or Initislize JTAG chain
5- 22 Boundary Scan
22 sPI Flash Configuration o
progran...
Lovoid Pl mm vuripy. ..
anaystion
Beadback...
o
Reser FRGA
| Device Propexties 2x Generate Multi/Dual Boct File
e O One Step Create SVE/EEE
Device ID 0x00€0289%
u1p |0x050350452833ce 080411 % paaign Hew Configuration File
Usez Code oxseessese
Instruction Register 0001110001 Som. Quer: Flask
e pa— Operate Outer Flash Through FPGA
Set Device Froperties

|Console
|

COMMAND[get_cable _paras] exscute successfully, takes 1.0 secs.
PANGO USB CABLE IT cable driver: DIXX DLL

PG2L100R

This device configure situation (done bit): 1

COMMAND[Open config cable] executs successfully, takes 5. secs.

5-5-6

[Program eFuse Registers] S, %&$% [Program Key File] #{E2B, =35 [Next],

-03 -
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ISR S: /NIRES FPGA

ENEFMBED, WA 5-5-7 Fik.

Eile [Edit Y¥iew (Qperations [Debug [elp
Right click to Add Device or Initialize JTAG chain

Configuration Mode

= Sa Boundary Scan
i
? X

@ Program eFUSE Registers

Program eFUSE Registers

ae rough eFUSE programming and set

througl
the eFUSE registers.

the

This wizard will qui
various options for

Device Properties
Property Name Value
Selected Operate Type

gram the Key File

Program the User eFuse Bits

Hext Cancel

Console
afully, takes 1.0 secs.

LL

able_para

3]
LE II cable
(done bit): 1
ute successfully, takes 5.€ secs

5-5-T7 IZIFIR(E eFuse £E
[Configure Key File] R, XM AEERBEERRE nky X4, RES BT ZW

ANHEHR e R NRM R B LE, MRLERSICWAFERITENLE, A 5-5-8 Fi7R,

ERFMIAXEE, R [Next]

O]

File Edic View Operations Debuy Help

Configurarion Mode

1h or Ini
Scan
Configuraticn m 1“ '
* X

(® Program eFUSE Registers

Configure Key File

8 x

5-5-8 EIFMEA nky &

[Set Key Location)] R, EFMWER nky IRB I E [Temporary Key Register] Il 2%
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HEHFR, WE 5-5-9 Fir,
CER: SATRBRAIE LS [eFUSE Register] 1 [BBRAM] , RHBEMEZSET R #1

W, TRIEEFER, ERRFEMZEER Pango Design Suite 2022.2-5P6.5 LA EARA) ;

File Edit View Operations Debug Help

Configuration Mode Right click to Add Device or Initialize JTAG chain

%% Boundary Scan

@ Program eFUSE Registers ? X

Set Key Location

This wizard will guide you Selected Location to store the Encryption
Key File.

Device Propercies & X
Property Name Value
Selected Location of Encryption Key
Device 1D | OX00ED
[ Temporary Key Register I
FUSE Register
BERAM
< Back || Next > || Cancer
ax
secs.

5-5-9 & F 4 nky SRS & [Temporary Key Register]
£ Summary SUBSEFTIEFIIRIE X B RWE X EEITENH K, HRFP#THIA, W
5-5-10 Fi7m. INME R ELIR/E, 2 Finish BIA TS, RS M INERINE 5-5-11 FfF

TNo
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@abr

File Edit View Operations Debug  Help
s morE am as
Contiguration Mode Right click to Add Device or Initialize JTAG chain
& S Boundary Scan
SPT Flash Configuration e
(@ Program eFUSE Registers ? > ¢
Program eFUSE Registers Summary
© Operate Type:
* Program the Key File
Device Properties
Propercy Name Value T
Device ID 0x00602|
. . Key 00 7bbbbbEb;
vID 2050350452833
User Code oxreeee
4 O Stored Location:
Instruction Register | 0001110
Status Register oxo0s3ee * BB
Tel
cfg_program_key_file -device_index 0 -key_location 2 -file C:/Users/w/Desktop/encryption/0/
encryprionl nky
1 < Beck || Finish || Cancel
Console & x
COMMAND[get_cable_paras] execute successfully, takes 1.0 secs.
EPANGO USB CABLE II cable driver: D2XX DLL
PG2L100H
This device configure situation (dome bit): 1
COMMAND[Open config cable] execute successfully, takes 5.6 secs.
TeL TCL Console
5-5-10 EEEMARFER
= B =
@ Fabric Configuration 2022.2-5P6.4 (on Mayn) = o %
File [Edit Yiew gperations Debug Help
as = m
Comtiguvear ton Mok Raght click to Add Device or Initialize JTAG chain
B 38 Boundary Scan
- | Conf:
5% SPI Flash Configuration Tiig
Logos2 PGIL100H
enayption sen
D0
Device Properties X
Property Name Value
Device ID 0x00€02855
uID 0x077£b0252833¢28028450_
User Code 0x00000000
Instruction Register 0000110001
Stacus Register 0x00180c80
Conasole & x
PG2L100H

This device configure situation

{done bit): 0

COMMAND [Open co cable] execute successfully, takes 4.4 secs.
hie done bit 18
COMMAND [Program] execute successfully, takes 0.5 secs.

T®L TCL Console

5-5-11 MMARBMIN

EWEPAMINR S R FPGA 5, TEAE sbit LR, RUFERTR sbit R4 AMEBENL

W, RN T, MBARTIES TE (SRIKARKLT)  RRIABMBLLRXENE

A ICECE A REIEH A,
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(@ Fabric Configuration 2022.2-5P6.4 (on Mayn) - o X

Eile [Edit View Qperations Debug Help

Right click to Add Device or Initialize JT4G chain

5-5-12

10. PDS B FELAE

10.1. SCEREE

ARZT5 VA DDR3 IP N ALY demo A4, 7E#AE PDS RGEAF A RENFIRT, BT

HEFARMELER, BREFAREG, FHER debugger TREMRVMAAESHIER

it

WMANGEESREEER,
L3 demo {EZR N T E AR, FPGA I HDMI_IN #4B /54 DDR3 &7, BRE B E

BEIEEE HOMI B B/R, b TR E#HTRFARMEL B TAENER.

HDMI _IN DDR3

HDMI OUT

10.1-1 3£ demo 1EZR
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10.2. ¥EOFE

ARELIGEAMA MT41K256M16TW-107:P, S #4EAI5E 4 32bit, DDR3 #AXix AT

RN

iwO& 1/0 fizs i BA
MEM_ROW_ADDR_WIDTH \ DDR #T it i
=
MEM_COL_ADDR_WIDTH \ DDR Flj$adit {37
=
MEM_BADDR_ADDR_WIDTH \ DDR BANK it
iz 28
MEM_DQ_WIDTH \ DDR #UEAI 5
MEM_DQS_WIDTH \ DDR ##Ei%@
£z
sys_clk input ER N ERETPN
(27MHZ)
clk_p/clkn input RBEEN N

-08 -
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mem_rst_n

mem_ck

mem_ck_n

mem_cke

mem_cs_n

mem_ras_n

mem_cas_n

mem_we_n

mem_odt

mem_a[MEM_ROW_ADDR_WI

DTH-1:0]

mem_ba[MEM_BADDR_WIDTH

output

output

output

output

output

output

output

output

output

output

output

-990 -

11

15

DDR3EUfES

REFER

DDR3HINR S

B

DDR3HIANR S

B

B Sth B BES

anp
o
T3
dJjn

[}

XSRS

DDR3 FIE(ES

i@ S

=]
=

Fstb i@ =

=]
=

DDR3 B#21E15

=]
=

DDR 30DT

DDR3 175! i1k

B4

DDR3 BANK it
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-1:0] it
mem_dqs[MEM_DQ_WIDTH/8- | inout 4 DDR3 #UREix
1:0] BES
mem_dqgs_n[MEM_DQ_WIDTH | inout 4 DDR3 #UREix
/8-1:0] BES
mem_dq[MEM_DQ_WIDTH-1:0 | inout 32 DDR3 #URE
]
mem_dm[MEM_DQ_WIDTH/8-  output | 4 DDR3 #UE#E
1:0] iz
heart_beat_led output | 1 DDR3 B g Bk
=5
ddr_init_done output | 1 DDR3 #¥J8a46 5%
BES
init_over_rx Output | 1 HDMI B2 & R I
=5

HDMI % 48 X i

HDMI HEXEOFEGR IC FES[EEEOUK HOMI HiRH HEDO

w043 1/0 7L
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init_over_rx output | HDMIBEERINES
pixclk_in input HDMI g N B4R X B &

vs_in input HDMI AN EHES
hs_in input HDMI B ABNTREEFZES
de_in input HDMI BIARNBEBRES
r_in[7:0] input HDMI BANKRENLEHE
g_in[7:0] input HDMI BANBRNEENE
b_in[7:0] input HDMI BANKRENEEHE
pix_clk output | HDMI & B4R =B 5
vs_out output HDMI A RS ES
hs_out output = HDMIBWHHITESES
de_out output HDMI BB EERES
r_out[7:0] output = HDMIHUEHEENIEH=E
g_out[7:0] output = HDMI HEHEENZREH=E
b_out[7:0] output = HDMIHUEHEGEENEEH=E
hd_scl output | HDMI HH A SCLIES
hd_sda inout HDMI # S A 8 SDA F5

rstn_out output Tms EM{FES
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hdmi_init_led output = HDMI BB F SHES[NBHTHES

10.3. TI#EiREA
10.3.1. BEARAE
TRINENHESERNTERR, demo fEASME 27MHz RIRBARTHEZ PLLE
i R B B ¥k clk_25M F3F HDMI phy i/ BC E4& 3R, pix_clk F4F HDMI % i B b pixclk_in
3 HDMI ) \ & X B h, DDR3 IP R SMER 125MHz BYEP (S SE A S E R ah, i HARYE 1P 18

EHH DDR3 Z4 834 men_ck #1 men_ck_n, FH% Y core_clk,

I
| clk_25M(25MH2) HOMI py RS s aisz2sectl| |
| | | HOMI phy
sys clk@7MHz) | | M50
— u
5 c I T
| e |
| pix_clk(148.5MHz) |
| HDM Bt i 520740 |
Y
| o |
| I—— pixclk in(148.5MHz) I HDMI phy
| B HDMISA B A | e
| |
core_clk
clk p l i I
clk n(125MHz) | DDR3 £2E9 S ohs |
i » DDR3IP r»  DDR3
| |

10.3-1 IRNHESERFR

EESLEIRED, JUEENYEHERANIKELSLIE, F£ARKLE demo PEKLIEER

HEAHEERARIEH RAM HE LS4 HE,
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ITRINFEAETET{ER User Constraint Editor TR, X M4 R ERRIERES

2% (User_Constraint_Editor_User_Guide.pdf)

1. Create Clock S5 B FOIEE ENE, BEIS I EZAERIIM AN, Efh5Rd

DR REENT F R CZEENT. SIRZEERMPYRNTEMR

[th Create Clack ?

Creates a clock object
The created clock is applied to the specified source objects. If you do
not specify source objects, but give a clock name, a virtual clock is
created.

Clock name: sys_clk

Source objects: [get ports sys_clk]

Waveform

Beriod: 37.000 ns
Rige at: 0.000 n3
Fall at: 18.500 ns

0 18.5

Add this clock to the existing clock (no overwriting)

Command :

create clock -name [sy3_clk} [get ports sys clk] -pericd [37.000} -

et

th

1
‘ Reset ‘

T
Cancel

10.3-2 BIREENHPLR

BEREIREBEMTNYRIEDUT:

create_clock

{0.000 18.500}

-name {sys_clk} [get_ports sys_clk] -period {37.000} -waveform

ALY S EAERN P EERIEINERR A 27MHz BFHP sys_clk, HDMI 5 N\ & E B £

pixclk_in, ARF OIS MBS AR, B EFEN TEEE— NI EAPRANME,
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2. create_generated_clock sn& A FOIEREMRNE, £MEEHEIRITAIE pll HE
LA PIZETIKE ., £ E A A XK, ERN TR EENERE R H e MY
7,

HERTEEEEERNGNEAPREZ R BN, ERNTHNEERENEREMmNE, R
FEMAEN TENGNOTHEXR, TRPMERNPZENXRTUR TIXLESE RS
S0, B B, R REM ST ERURMINNERAS

E BT EP LRI T B AR
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[fh Create Generated Clock ? >
c
j Creates a generated clock
| Also defines a list of objects a3 generated clock sources. The command
1 alao specifies the clock source from which the clock is generated. The
adventage of using this command is that whenewver the master clock
changes, the generated clock automatically changes. When the Rename
Y function box is selected, the clock cutput port of the clock module can
be changed, such as PLL and CLEDIV.
Clock name: cfg_clﬂ
Al
Master pin(source): [get porta a3ys clk] i
Maater clock: [get_clocks sya clk] el
Derive from source clock waveform
By clock frequency By clock edges Eename
T}
Multiply source clock freguency by 10
Divide aource clock frequency by 27
g
Duty cycle (%) 50.000

Invert the generated clock signal

Source objecta: [get nets u pll.clkoutl] [:::::::J

Do not override clocks already defined on the same Source objects(-add)

Command: ;1] -master clock [get clocks sys clk] —maltiply by 10 —divide by 27

o | [emn]

_Bi

Bi
51
=1

51

10.3-3 & BTEHAR
BEREIREERNNAREBQUNT:
create_generated_clock -name cfg_clk -source [get_ports sys_clk] [get_nets
u_pll.clkout1] -master_clock [get_clocks sys_clk] -multiply_by 10 -divide_by 27
cfg_clk B sys_clk A PLL @555 895 L B9 £, E I master clock 2 sys_clk, sys_clk

A 27MHz, cfg_clk $iZ A 10MHz, BrLA Multiply fZ31 2808 &R 10, Divide 85 #
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REAN 27,

B a4, B B XS B A B AT IR

3. set_clock_groups & HAFIRENHA, RENPATURETARNEZEH

I, BlaN7E demo TR hEUREHMAEARREBIM RE

AARNY, AENHENEECHERTRITENNERLEE, BEREP B AR

EHTEMANR, AHTARNMPAZBNNFST, I TERR

1 [th set Clock Groups

Define clocks or groups of clocks
That are exclusive with or asynchronous to other clocks in the design. @ ..

Exclusive or asynchronous clocks are not active at the same time, and
paths between them can be ignored during timing analysis.

Group name: cfg clk

Clock Groups

group: | [get_clocks cfg clk]

Clock Group Eelationship:

7 x

Commend: .ock groups -—-name cfg clk —asynchronous —group [get clocks cfg clk]

Beset

OK

Cancel

4, DDR3 IP XL R

B 10.3-4 BHEAAR
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ref clk 2MASZ84h, ddrphy_sysclk # rst_clk 2 GPLL fZ5153),
phy dq_sysclk 2 PPLL {37153, ddrphy _sysclk 2 IP #iBHEHN RS, rst_clk 2
GPLL BB EME M FFIMIRE B4, phy_dg_sysclk 2 BANK B4, &4 BANK H—
N PPLL, i%Z BANK 89 phy dq_sysclk HiZ BANK & PPLL #3453, IP NERETEh4EH

WTEMFRR

rst_clk

v

GPLL

L 4

ref clk

PPLL

k4

phy dq sysclk

GPLL » CPD

v

.

F 3

ddrphy_sysclk
phy dq sysclk
PPLL P—mm——»

¥

10.3-5 DDRS3 IP (N &R B £t 45 44

DDR3 IP #§X BAA R AET[2%E IP example T2 IP /pnr BR TH.fdc X4k
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10.3.2. BFARIREMIE

EERLETE, B—THRE Report Timing, SEMEFRE, 1 THAR:

Bl 5et

Flow

V'D:tmpile
fSynthEﬂize
\i'" Device Map

~Runtime & Memory

i - Messages
]LT} Device Map

* Settings

Timing Constraint
Logic Constraint
Resource Usage Summarsy

i s Generate Netlist
- fﬁenerate Bitstream
Eegource Utilization E
~Reget Signal

Clock Signal
High Fanout Signal

10-7

$TF Report Sumary 5] LAZE ) Report Timing B3R & . i1 R& M &N ER R
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TR FRBLHIMENR ., Clock Group T2 BB REFSHH A, B
asynchronous, iRERF RS HNFL R TLMRRAR NS EHZ BHNFXR, #%
TENFSRR. Ll sys_clk f ref ck RELRBLXR, REFRL AR, MoIld

BETEEMMXRENNEXR, B2 TRER.

&
.

7 L L sk d j g e

Project Directory

D:/2L676demo/5_10_timming/HDMI_IN_DDR3_HDMI_OUT/HDMI_IN_DDR3_HDMI_OUT/HDMI_IN_DDR3_HDMI_OUT/repo...top.rtr

Flow Summary
=10 Summary
10 Report | Tool Version : Febric Compiler (version 2022.2-SP6.4 <build 146967>)
Pinout Report | Date : Thu Feb 20 14:04:01 2025
¥| - Resource Usage Summary | Design : hdmi_ddr ov5640_top
5 Compile | Device : PG2LI00H
T | Speed Grade : -6
S —— | Package : FEGETE
Runtime & Memory
o enRgEn | Timing Models: Production
| Hyrrheaize | Tel Command : report timing
Device Map =
= Place & Route
Settings 15 Timing analysis mode : multi corner
10 Repozt
Resource Usage Swmary Clock Summar
Resource Urilization By Ent.. S RSP N —————
Clock Surmary 1
Runtime & Memory Clock Period Waveform Type
= %ﬂ%w sys_clk 37.0000 {0.0000 18.5000} Declarsd
Settings sys_clk|cfg pll_inst/u_gpll/CLKOUTO_Inferzed 99.9000 0.0000 49.9500} Generated (sys_clk)
Check Timing sys_clk|pll gen clk/u_gpll/CLROUTO Inferred 6.7270 {0.0000 3.3630} Generated (sys_clk)
e zef_clk 2.0000 0.0000 4.0000} Declazed
rst_clk 2.0000 0.0000 4.0000} Generated (zef_clk)
Fmax Summary . i
R . ddrphy_sysclk 2.0000 {0.0000 4.0000} Generated (ref clk)
phy_dq_clk_0 1.0000 0.0000 0.5000} Generated (zef_clk)
Shmbomer phy_dq_sysclk 0 2.0000 (2.0000 6.0000} Generated (phy_dg_clk
fetup, SummaTy phy dg clk 1 1.0000 {0.0000 0.5000} Generated (ref clk)
Hold Snmmary 1 phy_dgq_sysclk_1 8.0000 {2.0000 6.0000} Generated (phy_dg clk
Recovery Summary 2 hdmi_ddr_ov5640_top|pixclk in 1000.0000 {0.0000 500.0000} Declared
Removal Swmmary 5
Minimum Pulse Width Swm.
Clock Network Clock Groups:
Worst Case Timing Path KRR AR KRR &K AR KRR KR AR K&K AR &R KRR KA KKK R AR K&K AR KA KK KA KKK R AR & KRR KA K KRR R KRR AR K
setup Clock Group Group Type Clocks
Hold
Recovery sys_clk asynchronous sys_clk
e 4 zef_clk asynchzonous zef_clk
Minimm Pulse Width rst_clk asynchroncus rst_clk
B Fast Corner phy_dq_clk 0 asynchronous phy_dq_clk 0
e 3 phy_dq_clk 1 asynchzonous phy_dq_clk 1
Soin Simts 22 ddrphy_sysclk asynchronous ddrphy_sysclk
Inferred_clock_group 0 asynchzonous hdmi_ddz_ov5640_top|pixclk_in
Recovery Summary 2 2 = e = =
Removal Summary
Mznimom Polee W1GLH: Som Performence Summazy:
Clock Network SRR USRI RS AU MG SN
I¥ Worst Case Timing Path g Requested Estimated Requested Estimated
Setup 1 Clock Frequency Frequency Period Period Slack
Hold
Recovery 3 rst_clk 125.0000 MHz  350.3854 Miz £.0000 2.8540 5.146
Removal ddrphy_sysclk 125.0000 MHz  215.1463 Mz £.0000 1.6480 3.352
Minimm Pulse Width sys_clk|cfg_pll_inst/u gpll/CLKOUTO_ Inferred
10.0100 MHz  247.5248 MHz 98,3000 4.0400 95.260
hdri_ddz_ov5640_top|pixclk_in
1.0000 MHz 391.6960 MHz 1000.0000 2.5530 997.447
sys_clk|pll_gen_clk/u_gpll/CLKOUTO_Inferred
148.6547 MHz  348.7967 Mz 6.7270 2.8670 3.860

10-8

BETLFTH Fmax Sumary, B8 IR NN MERNIRE,
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Fmax Summary
2 Find:

Clock Fmax Requested Fregquency Slack
1 rat_clk 350.35854MH=:125.0000MH= 5.1446
2 ddrfhy_sysclk -215.1463MH2. 125.0000MHz 3.352
3 s8ys_clklcfg_pll inst/u gpll/CLEQUTO0_Inferred: 247.5248MHz:10.0100MH= 95.860
4 hdmi ddr ov5640_toplpixclk_in 391.6960MHz: 1.0000MHz 997.447
5 s8ys_clklpll gen clk/u gpll/CLEOUTO_Inferred :348.7967MHz:148.6547MH= é,SEU

10-9

PArst_clk A7, ZFIRPENFELNMER 125MHZ, M Fmax Bl & KPR

] LAZE) 350.3854MHZ, 2ELEMIEEMN 125MHZ R E S, FrLA#BI&ITEK, M Slack

ERNENERE, ZENENRRRITHEREF, ZENRAAEN R FE,

FEMAIZE, BROLERSF

ETKITFF Clock Interaction IRE

,,,,, 3 A EEI’J"HS‘PU AESEHETR BER 'ﬂiﬁr‘zg ORI E BRRFEE P— |- p—
= ] Fetiing Ead Poime (%] || Zorel End porer (i) Taiting Eod potee (15)] [Eotel End Poteeiras)

10-10

EREVA rst_clk AHIF, Launch Clock FR/RIEA A& 2 IRHI BT #0I8E, M Capture
Clock 2 T— iR S IR EIB AV BT 9305 X B E S| AN — MR, #ER)IX Capture
Clock W2 B 2 EHERFRE, RSB LM BMNRFNE, —EXNHRE, WiYF
HIEG, BB ES, WS(RERNFERE), FENFEREERZEHR Slack, M
TNS(R R FRE)FE Setup Slack /NF 0 BIEHISF., & WNS>=0, TNS=0 B, NIF
R R EES, WNS<0 Il TNS & <0, Wi R RN FREEMM. WNS BERETR
BEEE BV T T ERER A, WHS(RZERFNERE), THS(R RN ERE)
B Hold Slack /NF 0 B9{EEY/E ], WHS < 0 N R B RIFEEES, TSR T

o FTLALR EPTIR, WNS [RBR T2 BE T £ B ARBYEP SRR T T4F, WHS E4)B91E o] 8¢
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BIRS ERNMAFR, HBINEEN, cTUREASBELR, BASRRX

%, BRIRESSP AR, A BM L. SRS EIEGE, TTRUEMEBURLER, A buffer,

AL BT 5P skew &,

11. LVDS R R L3

> B9 52 LVDS BIILK, E RS FEKNHIREE S — B,

11.1. SEXR/RIE

X3 F & i%i%, FPGA PERFT 4 MK #3813 OSERDES [RiE# 4 (AIFHTHIRE BTHIE,
&Y OUTBUFTDS [RIEW BTHIER A ZENHUR, SMNSEEH FPGA WER PLL 557
BESMETEh, BET/RIE OUTBUFTDS [RIERAZENIHES.

X F U, Z5 0895583 BUFGDS RiE A Rk #1155, #A/5&1d IODELAY
JRIER B B FE B S 40, {35 B £ #5105 1E A 69 SCEL 23R A% . 2 SUIRET BUFDS [RiBRAE
IH#RISS, B@ ISERDES [RiESLI EH R,

REENKRENFHTHERENAENFHTHE—, NRFA—, R e i5RAT.

11.2. #&O%¥%
TRNEERONE
iwO& B/ A
ref_clk input FPGA BinBT$P i AN\ 50MHZ
dbg_key oper input % 52(55, A% IODELAY B9 STEP {8, 1% —IRFE
RIZANZL) 10ns
rstn_in input TRMIMNBEANL

err_flag output HEWBINEIRESEIRN, ZESH5
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tx_data_p/n[CHAN_N] output

tx_clk_p/n output

rx_data_p/n[CHAN_N] input

rx_clk_p/n input

> pgd_clk_rst_gen &R

RIEGBIRENES

REGEHESES

BRREIEENES

BRRREHESES

ZERPERFTFEREREHREMES, FEERKEMNFSE0E. BIPHER

BIMSRIFM IR I 8P, — R E Z /54M1E OSERDES #iTh 10 Beh, —BBIEANRENRR

B, Bt ET RENBRNSEENES,

iwO& A/ A
ref_clk input BB RERSZ 88
rstn_in input eREN
sysclk output BEEHERERN RSO
rstn_sys output BEAHRERNEREN
rstn_in output TENEREN
tx_sysclk output RIXER N RS
tx_ioclk output RIXImEIE 10 B
tx_rstn output RIEERNEL

tx_gtp_rstn output

KRIXRF B E (2
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> pgd_ddr_lvds4tol_tx_top &R
ZIEHRINEE R BIS E A RIE GTP_OSERDES, B E R XN FHTHIER N BITHE R E

F GTP_OUTBUFDS BN ESHNEESHNERENH L,

iw0O& A/ A
tx_sysclk input KX i B R 5 B e
tx_rstn input RiXmAREN
tx_ioclk output KIXiH =R 10 B8
tx_gtp_rstn output RiXimH BRI S R
tx_data[4*CHAN_N-1:0] input BWMARRENHTEHIE
tx_data_p/n[CHAN-1:0] output RXIGHIBENMES
tx_clk_p/n output KXY ESES

> pgd_ddr_lvds4tol_rx_top &k
ZERZBRBIERTRE, BFEN. $UEA trainning &3k, 33 FEERS, BEBEK

RN EERESE(SS@ET GTP_INBUFGDS RiIEE AN BIFREES,

}D

B IODLY BITiRENERSHHIT $PAE T, (20T $P RE IETRASE M LI AR
K, BEZ MG RIRNRRN Y, @13 GPT_INBUFDS [RiBRZEWE HENH
BIESHARIHEHIEES K/FET GPT_ISERDES [RiE, 1 B 1TH B ik HUIRE IR AFHITHIR.

W NHIESIET pgd_ddr_lvds4tol _rx_training_ctrl Il &R b EB B AT HEF I,

w03 B/ 2):
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sysclk input Sl FSENT (50MHZ)
dbg_key_oper input RHIEE 10 delay

rstn_sys input WMANENES

rx_clk_p/n input BN ENES
rx_data_p/n[CHAN_N-1:0] | input BERIREEENES
rx_sysclk output E W R B R S e

rx_rstn output BRIERREN

sync_done output BEREIRE
rx_train_done output ML RIRE
rx_data[4*CHAN_N-1:0] output HiT#Em L

> pgd_ddr_lvds4tol_test #&EiR,
ZAER & T M EE F T R R EUE TR I, HIE WAV BRI & XAV EUE A — BRI B

1%, err ERITE=E.

woa B/ i 8A
tx_sysclk input RIX i B R 5 B
tx_rstn input REIRRREN
tx_mode[1:0] input KIEER
tx_train_done input NERRES
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tx_data[4*CHAN_N-1:0]

rx_sysclk

rx_rstn

rx_data[4*CHAN_N-1:0]

rx_train_done

test_trig

err_led[CHAN_N-1:0]

11.3. TIi2iEA

> TieESR

output

input

input

input

input

input

output

FRENFHITHE

BRRN R

BRRREN

RRIRHFHITEIRBA

IZRE RIRE

BERSIRE

BIRIETATES
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ref_clk

xl_p
wl_n
ped_clk_rst_gen ﬁ’lﬂgﬁ - E:E:E:ﬁ
% SR B R A e
0 P AR Gt P s
& AR
ped_ddr_lvdsdtol test
BEE R BRSNS R T —H) o
‘ SBIEE L ERIEE pEd_C i X e uclk_p
1 - rxcik_n
mH_p

v

MRF—H, mFlediEFl

11.3-1 LVDS Iz E
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11.3-2 SEYEEE

FELANE tx_data # rx_data 55, WREHERE—, —BNURTELRMII, B

FEF AR L LED8 ARBRR, WRARBEIR,

B 11.3-3 £RER

rx_train_done & BN FRRIIZ N,

nt_err_flag ESAMBBEERTEIEBLEEER, LRERIEHR,

12. DDR3 IP R FA st
> B89 W HDMI_IN U4, 22 DDR3 E=FHt, LI HDMI_OUT RE &R,

12.1. SEXR/RIE

FPGA LIRS HDMI YA 89 IIC = O BCE, LI HDMI B A AN HDMI B, i@id AXI #20
¥ HDMI B\ B9E4E S A% DDR3 Z o, Bl AXI #E O EEHEM DDR3 o 5k fit HDMI
B& 2R, ¥ 1920x1080@60hz,

> DDR3IP t9{EH

1. DDR3IP Ifjgkisi

Logos2 % 7%l FPGA 284489 DDR3 IP # A HMIC_S ( High performance Memory
Interface Controller Soft core ) IP, iZ IP A4ZE 7T MC 2H28 52 PHY EEONRZ,
M PR T AXI4 #0, T FF DDR3 SDRAM SRR AR T,

HMIC_S IP B9 EEHF M T,

> 32#5 DDR3, &= #&E &= 1066Mbps;
> 32%%7&%5(%&&% 72bit;
> X PHY Only =,

2. DDR3IP ZAHEE
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HMIC_S IP ZRAEEME 12.1-1 Firk.

HMIC_S 1P
DDR Controller
T o Rdata
EHIEEE - Path
N _| Wdata _
5 E T > paih >
S Hi i it .-
Ul » DCD » DCP > DDR
AXI DDR PHY |=a» SDRAM
b bEE -
DFI |
Convert
> LP -
. | CFG
Configz [l > APB
» MRS =

12.1-1 HMIC_S IP Z%KEE

> DDR3_IPEE

DDR3 89 IP BB T Frx:
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DDR3 Interface 1.10 Logos2-PG2LI00H-FBGET6--6
© Step 2: Memory Options Step 3: Pin/Bank Options Step 4: Summary

— Iype Options
Please select the memory interface type from the Memory Type selection.

Memory Type: DCOR3

r Mode Options
Please select the operating mode for memory Interface.

Operating Mode: Controller + PHY

Width Options

Please select the data width which memory interface can access at a time.

Total Data Width: 32

r—Clock settings

Input Clock Freguency: 125.000 MHz {range:20-500MHz)
Desired Data Rate: 1000,000 Mbps (range: 600-1066. 666Mbps)
LActual Data Rate: 1000.0 Mbps

r—Write and Read Latency

CAS Write Latency (CWL): tCE{range: 5-6)

=

CAS Latency (CL) : 7 tCE({range: 5-8)

Additiwve Latency{AL): tCK

12.1-2 HMIC_S IP Btk &
SHEBENE 12.1-2, BENR-<LEB®H DDR3, —H/ DDR3 B#EE R 16bit,
64 Total Data Width 274 32bit, {RMHARREI T/ER 92 125MHZ, E Lt Input Clock

Frequency i%#% 125MHZ, Desired Data Rate, BI#iE R R, &K 0] LAi%E#E 600Mbps, HE

A

¥

[

oJLAERE 1066.666Mbps, BT AR LR ZEBAHREE, LERRXER LK, KR

i%#E 1000Mbps, ENE#MEH 1000M 4 bit, ER{FIFERIARN T,

DDR3 Interface 1.10 Logosz-BG2LI00H-FBGETE--6
Step 1: Basic Options [=- z ry Optio S5tep 3: Pin/Bank Options Step 4: Summary

~Memory Part

Please select the memory part.Find an equivalent part or create a part using the 'Create Custom Part' button if the part you want is not listed here.

Create Custom Part

~Drive Opticns

To calibrate the output driver impedance, an external precision resistor (RZQ) is connected between the ZQ ball and VSSQ.

The value of the resistor must be 240chm +/-1 percent.
Qutput Driver Impedance Control: RZIQ/€
The ODT feature is designed to improve signal integrity of the memory channel by enabling the DDR3 SDRAM controller to

independently turn on/off ODT.

RIT (nominal)-0ODT: RIQ/4

12.1-3 HMIC_S IP RFIEIARE
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FEEK Memory Part 284, £ L8 DDR3 B B S MT41K256M16XX, SRR

ERIABDT],

DDR3 Interface 1.10 Logos2-PGIL100H-FBEETE-—6

Step l: Basic Options Step 2: Memory Options , 3: Pin/Bank | " Step 4: Summary
Memory Pin Constraint File Select
Please select a fdc file which contains default memory pins constraint.
Enable fdc file select
PLL Reference Clock Pin Options
Please select the banks for the PLL Reference Clock in the architectural view below.

PLL Reference Clock Bank: R3
 Control/Address Pin Options
Please select the banks for the Control/Address in the architectural view below.

Control/Rddress Bank: RS

Please select the pins for the Control/Rddress in the architectural view below.

\/ Enable C5_n(if c3_n is disabled,it should be considered NF maintained LOW through an external resister to GND)

Please select the groups for the Control/Address in the architectural view below.
I /] Custom Control/Address Group|

Hote: Confirm to assign Control/Address signals to different pins. Incorrect "Pin Number™ will be marked in red.

12.1-4 HMIC_S IP S|4 ERE
XEBEZEEBKA Custom Control BNAFPRAEEH, XEZERIERIEE RS E, kit

BHSE, EREIFHIA, WA 12.1-58 12.1-6 FirR

Cash v e v casiiaavs g DDR3 DY1Z
DIFFTO_R4_GO_O1IN_VAA6N DDR3 DOSO UP

HZ
DIFFIO R4 GO 02P DQS VAALLP L 3 D
DIFFIO_R4 GO 02N DQS_VAALIN |3 DDR3_Dg50_UN
F8 DDR3 DOY
DIFFI0 R4 60| 03P |
[7 DDR3 DMOU
DIFFI0_R4 o[ 03N -7 IERINE
DIFFI0_R4[G0] 04P_VAAL2P - TR
DIFF10_R4 [GO[ 04N VANI2N -6 e T
DIFFI0_R4 [G0] 05P |12 _

12.1-5 HMIC_S IP Group number ;R&=

DDR3IP FriZR EH group number EZOHRBIREE S SEE 12.1-5 W& HESH

GO BN A% 5| B9 group number
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Signal Name Group Number Pin Number

RESET H1 v
CKE G2 Rl v
CK G3 Ue v
CK N G3 us v
cs G2 N4 v
RAS G3 Pé v
Cas G3 17 v
WE G3 T8 v
oDT Gl H2 v
BAO G2 P4 v
BAL G2 R2 v
BA2 G3 T5 v
A0 Gl Jl v
Al Gl L3 v
A2 Gl L2 v
A3 G2 B3 v
A4 G2 T2 v
AS Gl Ml v
Ré G2 Ul v
A7 Gl Kl v
A3 G2 U2 v
A9 Gl K2 v
Alo G2 T3 v
All G2 Pl v
Al2 G2 T4 v
Al3 Gl M2 v
Rl4 Gl N1 v

—Data Pin Options
Please select the banks and groups for the data in the architectural view below.

Signal Name Bank Number Group Number

DQ[0-7] R4 Gl v
DQ[8-15] R4 GO v
DQ[16-23] R4 G2 W
DQ[24-31] R4 G3 v

12.1-6 S|HI&ZEH
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12.2.  #&O%%
TN
x 12.2-1
o m B/ % EA
MEM_ROW_ADDR_WIDTH \ DDR 473 { 58
MEM_COL_ADDR_WIDTH \ DDR st b7 38
MEM_BADDR_ADDR_WIDTH \ DDR BANK it {7 55
MEM_DQ_WIDTH \ DDR ##E{U %
MEM_DQS_WIDTH \ DDR #E %@L
sys_clk input RFENHEA(27MHZ)
clk_p/clkn input RBEZEDEHEA
(125MHZ)

mem_rst_n output DDR Efif55 RBFEENX
mem_ck output DDR I\ ZR 4t B £
mem_ck_n output DDR I\ ZR 4t By £
mem_cke output M fEREES . BN
mem_cs_n output DDR Ri%EfES
mem_ras_n output TR BEES
mem_cas_n output Hi it ik BEES
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mem_we_n output DDR B#{EES
mem_odt output DDR ODT
mem_a[MEM_ROW_ADDR_WIDTH-1:0] output DDR 17711ttt 2 2%
mem_ba[MEM_BADDR_WIDTH-1:0] output DDR BANK #tiik
mem_dqs[MEM_DQ_WIDTH/8-1:0] R[] DDR #iEEEES
mem_dqgs_n[MEM_DQ_WIDTH/8-1:0] W @) DDR #IBEEES
mem_dq[MEM_DQ_WIDTH-1:0] R[] DDR ##&
mem_dm[MEM_DQ_WIDTH/8-1:0] output DDR ##z#45
iic_scl output HDMI BN A B SCLES
iic_sda R[] HDMI B A& A 8 SDA 55
pixclk_in input HDMI & A\ B4R R B
vs_in input HDMI AR ZREFES
hs_in input HDMI BARTTRL(ES
de_in input HDMI AR RBERIES
r_in[7:0] input HDMI AR RITE D
=
g_in[7:0] input HDMI AR KRB FE 7
=
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b_in[7:0]

pix_clk

vs_out

hs_out

de_out

r_out[7:0]

g_out[7:0]

b_out[7:0]

iic_tx_scl

iic_tx_sda

rstn_out

hdmi_init_led

1)

fram_buf 1R

input

output

output

output

output

output

output

output

output

XX [

output

output
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il

HDMI % B4R R B &

HDMI AR FES

HDMI B BNTRISES

HDMI BB EERES

HDMI B R RIS

Gl

HDMI i R EHNEE S

Gl

HDMI B R RN EE S

Gl

HDMI B HF 8 SCLIES

HDMI i thith A 89 SDA (55

Tms EMfES

HDMI & S R HFaE00
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ZAER I BERE R B BEHURERZE DDR3 20, B EEEUEM DDR3 £z his it
HDMI £/R{EH, L 2E ™MEE DDR3 BRI E, B 2 BN TRENZOERS, BB K
fram_buf &R input 2% H_NUM, V_NUM TJLUEE RE S #E R MIREE, 1BK

PIX_WIDTH o] LUE L A B B9 $UR AL 3

% 12.2-2
wOa B/ i71:1:
MEM_ROW_WIDTH \ DDR3 B947 ik {37 38
MEM_COLUMN_WIDTH \ DDR3 #9751 1k 437 38
MEN_BANK_WIDTH \ DDR3 # BANK {5
CTRL_ADDR_WIDTH \ DDR3 #9th 1F 437 58
MEN_DQ_WIDTH \ DDR3 #(#E{73. 1 K DDR3--16bit,2 &
32bit
H_NUM input BGRNEE
V_NUM BA BHNSE
PIX_WIDTH input BRERHBURLE 16bit, 24bit
vin_clk input HIEW BB
wr_fsync input wr_buf 89 ram £{Z(HDMI B ABAEH
55)
wWr_en input HIEBANBERES
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wr_data[PIX_WIDTH-1:0] input BWARNBREREIE

init_done output BHR{EH

ddr_clk input DDR3 %t B9 F 7 B &b

ddr_rstn input DDR3 EfUEMIES

vout_clk input Z BRER KB

rd_fsync input rd_buf 8 ram E{Z(HDMI ERHFER S
55)

rd_en input HDMI ERIEBIEERES

vout_de output RGB #iIEHHHNERES

vout_data[PIX_WIDTH-1:0] output i 8 RGB #47 24bit\16bit

axi_awaddr[CTRL_ADDR-1:0] output AXI Sttt

axi_awid[3:0] output AXI St ID

axi_awlen[3:0] output AXIEREKE &KX 16

axi_awsize[2:0] output AXI 2L BHIK/N

axi_awburst[1:0] output AXI REBS2R

axi_awready input AXI Bttt ERES

axi_awvalid output AXI Bt ERIES

axi_wdata[MEN_DQ _WIDTH*8-1: | output AXI B#1E
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0]

axi_wstrb[MEN_DQ_WIDTH-1:0] output
axi_wlast input
axi_wvalid output
axi_wready input
axi_bid[3:0] input
axi_araddr[CTRL_ADDR-1:0] output
axi_arid[3:0] output
axi_arlen[3:0] output
axi_arsize[2:0] output
axi_arburst[1:0] output
axi_arvalid output
axi_arready output
axi_rdata[MEN_DQ_WIDTH*8-1:0] | input
axi_rvalid input
axi_rlast input
axi_rid[3:0] input

AX| BEHIRILE

AXI BERE— 1N EIRIRE

AXI EERIES

AXIBERES

AX| Bl R{=S

AXI 3k

AXI sk 1D

AXIEREEKE &KX 16

AXI A& EEHI KN

AXI REEHER

AXI EHb It BRI ES

AX| EHIDEF S

AXI EHIE

AXI EERIES

AXI ERE— 1M HIEERES

NG I =

BB fram_buf RV ASE H_NUMV_NUM o] LUEFC AR [E] 723 R BSR40,

&I PIX_WIDTH ST LUEEL A B B SR AL 25
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2) wr_buf 1
ZIEREZ TG HOMI BABIEIEEFE DDR3 b, &M ram IP KEEF HDMI B
R, MBI EhEHE DDR3 I IT/ERET, BN AXI REHIRMER 256bit, AL
ram B9 O BYERAI 58 0 256bit,i8id ram & HDMI B N ISR & 7 H 5452 5] DDR3 89

TAEBTEP T, DAL SEIN AR E @M%l DDR3 hXEF.

% 1223

wOo#& WA/ A
ADDR_WIDTH \ #3147 5
ADDR_OFFSET \ RS 5
H_NUM \ ERE1THI RN
V_NUM \ ER 8951 89 K/
DQ_WIDTH \ DDR #UEL %
LEN_WIDTH \ KEME
PIX_WIDTH \ Ik
LINE_ADDR_WIDTH \ SRR
FRAME_CNT_WIDTH \ R A
ddr_clk input DDR3 % B9 F B &b
ddr_rstn input DDR3 fNENT=HIES
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wr_clk input HIES I (HDMI i N\ B9 X B 8)
wr_fsync input HIEENES(HDMI BMANZEEES)
wr_data[PIX_WIDTH-1:0] input BWMANGERHE

rd_bac input KEH

ddr_wreq output DDR3 BN NIES
ddr_waddr[ADDR_WIDTH-1:0] output DDR3 itk
ddr_wr_len[LEN_WIDTH-1:0] output DDR3IRAEKE

ddr_wrdy input DDR3 REEEHEES
ddr_wdone input DDR3 REAEZHES
ddr_wdata[8*DQ_WIDTH-1:0] output DDR3 B4

ddr_wdata_req input DDR3 BEHEEKES

frame_cnt output it #E S

3) rd_buf &k
ZAERE BTG EFE DDR3 thay%i i i, A4t HDMI £/~ {EFEF ram IP ¥ DDR3
E i 256bit HHEB NP EHZ HDMI 2RV T, WHIEEEIELER 32bit, ELLE
BB HH RSB 32bit #IEH R 16bit £3EEN RGB565 it HDMI E/R{EH.

* 12.24

in0& B/ AR
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ADDR_WIDTH \ HHE 2

ADDR_OFFSET \ R e b1 55

H_NUM \ ER TR RN

V_NUM \ ER 8951 89 K/

DQ_WIDTH \ DDR #U4EL %

LEN_WIDTH \ KEME

PIX_WIDTH \ BENUR

LINE_ADDR_WIDTH \ KEMIT 5

FRAME_CNT_WIDTH \ MR 3

ddr_clk input DDR3 % B9 F B &b

ddr_rstn input DDR3 HEMNZMIES

vout_clk input EHUIEN £ (HDMI S REVEEIED)
rd_fsync input EHtE M ES(HDMI NG EHES
vout_data[PIX_WIDTH-1:0] output BRFEBEY

vout_de output BRBEBRES

rd_en input HDMI ERMBEERES (1LERERES)
ddr_rreq output DDR3 ELiEKRES
ddr_raddr[ADDR_WIDTH-1:0] output DDR3 itttk
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ddr_rd_len[LEN_WIDTH-1:0] output DDR3 EREKE
ddr_rrdy input DDR3 L EHES
ddr_rdone output DDR3 REIETHKIES
ddr_rdata input DDR3 iEH 8 #14F
ddr_rdata_en input DDR3 #HiIEERES
init_done input IRt RES

4) wr_rd_ctrl_top &R

ZAERARTAN AXI 2% IES DDR3, FEE AXI BRANRAKE. 25t FRELIKR

#42, SSAY DDR3 #URHI S ANFIIELH,

% 1225
wm0O& BN/ B3
k]
CTRL_ADDR_WIDTH \ DDR3 7%
b 20
MEM_DQ_WIDTH \ DDR3 ##&

i

att
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clk

rstn

wr_cmd_en

wr_cmd_addr[CTRL_ADDR_WIDTH-1:0]

wr_cmd_len[31:0]

wr_cmd_ready

wr_cmd_done

wr_bac

wr_ctrl_data[MEM_DQ_WIDTH*8-1:0]

wr_data_re
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input

input

input

input

input

output

output

output

input

output

DDR3 #iH

B9 F P B

DDR3 &1

DDR3 B{&

BElES

il

DDR3 B#§

Rk

DDR3 Bz&

RKE

AXI BEE

BFTMIE

=]
=

DDR3 2k

SHiE

DDR3 2k



MIEARS: /NRES FPGA Www.meyesemi.com

BEEXRES
rd_cmd_en input HDMI &/~
NEIEER
55
rd_cmd_addr[CTRL_ADDR_WIDTH-1:0] input DDR3 £#
bl
rd_cmd_len[31:0] input | DDR3 &k
EKE
rd_cmd_ready output | DDR3 &Rk
EERES
rd_cmd_done output | DDR3 &Rk
ERMES
read_ready input | EERES
read_rdata[MEM_DQ_WIDTH*8-1:0] output = EHHEY
DDR3 #(4&
read_en output = DDR3 &=k
EfERE
axi_awlen[3:0] output | AXIB=R%E
KE &KX
16
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axi_awsize[2:0]

axi_awburst[1:0]

axi_awready

axi_awvalid

axi_wdata[MEN_DQ_WIDTH*8-1:0]

axi_wstrb[MEN_DQ_WIDTH-1:0]

axi_wlast

axi_wvalid

axi_wready

axi_bid[3:0]
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output

output

input

output

output

output

input

output

input

input

AXIREB

IR/

AXIREB

Sl

AXI itk

HEERES

AXI Btk

BYES

AXI BEUIE

AXI BEUE

iy

AXI BRE

— DN ERR

AXI BEK
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axi_araddr[CTRL_ADDR-1:0]

axi_arid[3:0]

axi_arlen[3:0]

axi_arsize[2:0]

axi_arburst[1:0]

axi_arvalid

axi_arready

axi_rdata]MEN_DQ_WIDTH*8-1:0]

axi_rvalid

axi_rlast
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output

output

output

output

output

output

input

input

input

AXI 3t A

AXI 3t

ID

AXI ER K

KE &X

16

AXI 3R & iE

IR/

AXI 3R & iE

Sl

AXI 3 HE

BYES

AXI B HE

HEEES

AXI| IR

AXI EB

AXI &5
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axi_rid[3:0] input | AXI 0 Kz
&5

12.3. &A@

£ demo IRPFEHELZAXSE:

1. £ Tool TE#FTF Inserter TR

Navigator [ 4
El DEVICE
5 JtagHub Integrated Controller
U0:DebugCore Parameters
Boundary Scan Chain: TSERL
Select Jtag: Default JTAG

Core Occupancy (Estimat & X

Used WValid Usage

FE 8187 133200 6.14%
IUT 3330 66600 5%
DRM 22 155 14.19%

12.3-1 Inserter TERE

2. debugcore Trigger Parameter 18 &

RIFELFLESHRBTREFSENHIERE, ZME DO THE debug core SAREIR,

REAREGREFUEERROAR
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H OO

Navigator & x
E| DEVICE

= Jragiub

debug core SFH&R

8 x

Used WValid Usage

FE 499 133200 0.37%
oT 609 66600 0.91%
DRM 5 i e 3.22%

‘ DebugCore

Integrated Logic Analyzer

Net Connections FowerOn Init Parameters

r Irigger Input and Trigger Unit Settings

Number of Input Trigger Ports: 1 v

Number of Trigger Units: |1 w

Number of Trigger Units Used:

&7‘ Used Rs Data

Trigger Unit Settings

Counter Width: Disabled W

Match Type:
Bit Values:

Functions:

Basic w/edges W
,1,%R,F,B,N

—, <>

TriggerBortl

— Capture and Storage Settings

RAM Type Block RAM (Default) v
Sample Depth: SERERER
UpIE Dl FERE

L__\ Enable Multi-Windows and NSample

[_‘ Enable Storage Qualification

Sample On Rising % | Clock Edge

[/| Data same 2s Trigger

— Irigger Condition Settings

Max Number of Sequencer Lewels: 1 W

12.3-2 RERERZRGAER

3. = Modify Connection &R R ARHRES

Y
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OO

Navigator [ 4

=} DEVICE DebugCore Integrated Logic Analyzer

= JtagHub

TIrigger Parameters K_'et::_ :an.h_a’:tidns PowerOn Init Parameters

Net Connections

Bl UNIT
Bl CLOCK BORT
| hecHO:
El- TRIGGER PORTS
I‘ﬂ"]‘riggerl?ortﬂ

Core Occupancy (Estimat & X

Used Valid Usage
EE: 235 133200 0.17%
10T 450 66600 0.67%

12.3-3 Modify Connections

EENPNRERFHRESHES
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I Select Net — m| P
Schematic Graph Net Selections
|« @@ aaans s oo tsggersore [N
Ch Net Name
0 nt_pixclk in
= = =
5 N
- =
=) o
a )
£ - . =
. == o -
g | - -l
. e g :
i 0 og o
LI o [
lars il
° =
.
=
= T == -

| Sel 1 hdmi ddr_ovS640_top

Net Name v | Key Word:
|| Show A11 Nets Tn The Net Tree View /] show Schematic Graph
Module Instance Module Name Net/Netbus Name Source Instance Source Comp
[ hdmi_ddr_ov5640_top ‘- nt_ddr_init_done u_ddr3_test_h ddr3_test
cfg_pll inst cfg_pll - nt_de_in de_in_ibuf GTP_INBUF
[ fram buf fram buf B-nt_g_in
* ma72xx_ctl ma72xx_ctl nt_hd_scl ms72xx_ctl m372xx_ctl
" pll_gen clk pll nt_hdmi_int_led  ma72xx_ctl ms72xx_ctl
sync_vg sync_vg -~ nt_heart_beat_led heart_beat_led GTEB_DFF_SE
B u_ddr3_test_h ddr3_test {nt_init_over rx  ms72xx_ctl ma72xx_ctl
nt_mem rst_n u_ddr3_test_h ddr3_test
nt_r in
nt_rstn_out H116 14 GIP LUT
nt_sys_clk sys_clk ibuf GIP_INBUF m
nt_vs_in vs_in ibuf GIP_INBUF
o_rgh565 | Make Connections
pix clk pll_gen clk pll g
= | Remove Connections || Move Neta Up
Tuths Ready | Inverse Nets || Move Nets Down
= N Z
12.3-4 1&# i
Schematic Graph neL aelecLLIons
8 ‘ W g 3
[« B2 & aaamsth's oo Clock
J ¢ Net Hame
= 4 R
= £
| Sel 2 hdmi_ddr ov5640_top
Net Name | Key Word: ~
: Show 211 Nets In The Net Tree View \/ Show Schematic Graph
Mpdule Instance Module Net/Netbus Name ', Source Instance Source
= hdmi_ddr_ovS640_top B
- cfg_pll_inst cfg_pll “nt_ddr_init_done wu_ddr3_test_h ddr3_1
- fram buf fram bt 'nt_de_in de_in_ibuf GIE_T1
¥l ms72ax_ctl ms72xx_ F-nt g in
pll_gen clk pll nt_hd scl ms72xx_ctl ms72m
i 8Yync_vg SYNC_VC “nt_hdmi_int led ms72xx_ctl ms72x
# u_ddr3_test_h ddr3_te - nt_heart_beat_led heart_beat_led GTP_DI
“nt_init over rx m372%x_ctl m372x:
nt_mem rst_n u_ddr3_test_h ddr3_1
“nt_pixclk in pixelk in ibuf GIP_T1
B-nt_r_in i
“nt_ratn_out Wilg_14 GTP_LU | Make Connections
~nt_sys_clk sys_clk_ibuf GIP_I1
Loy e —eT ETE T | Remove Connections || Move Nets Up
Info: Ready | Inverse Nets || Move Nets Down
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12.3-5 EEHIRES
£33 compile 1 synthesize iR ZE, SN ESUHESBEMUSEIEERHIRES2
TERENNGENES, TEEE RTL RBPHRMEENITE, GETESBEEENRN

FESFEBE TR, BNE Inserter P E/REY, Inserter SPAETE RTL PEIZIR

wire [7:0] o_rgb565;
wire [7:0] o_rgb565/*synthesis PAP_MARK_DEBUG="1"*/;
FERBAESEERINEE P RE L FRMER S LRI EAEXNESERMEFARIRIC
BNk, EFREZESHTVE, IR ZESXASZIREMEH LESHEX
EXB0iZ 48,
4, EFEXERPNHRES TRERTRT, £.fic XM, BEREIHS
L mE EAFTAY . sbit AR X4,
5.  #J7F Debugger TR, $R.sbit IR 34 B X B fic X4

Programming ? X

Programming
Select the specified device to program, you can also execute
command 'dbg program' to program on the tcl console.

Select Device:

File: rate_bitstream/HDMI_IN DDR3_HDMI OUT_top.sbit

v Import fic after configure bitstream file

Fic file: /aynthesize/HDMI IN DDR3 HDMI OUT_top_syn.fic y

OK Cancel

12.3-6 1R .sbit HEFH KB fic Xt
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6. IREMARH, REHIKEES nt_de_in EM EFHERMARRES AT

75 position BINREMA R BAEREZEE, B o RELRER T IR E,

File View Settinga Help

DEV:0 MyDevice( CORE:0 MyFLAOQ 8 x
# Data Ports

# Trigger Ports

Type: 3 ) Windows:
Storage Qualification:
Trigger Setup Waveform Listing

Console

COMMBND: get_cable paras

COMMAND: open_cable

I: COMMRND[check wersion information] execute succesafully, tekes 0.4 secs.
I: The Cable List :

Cable index 0:USB Cable II/fffffffffffffffe

I: COMMAND[get_ cable paras] execute successfully, takes 1.0 secs.
I: PANGO USB CABLE II cable driver: D2XX DLL

I: COMMAND[open_cable] execute successfully, takes 3.7 secs.
COMMEND: configure

I: COMMAND[configure] execute successafully, takes 4.8 secs.
Import Core: 0 OK

Bus Plot

12.3-7 REMASH

7. R Run BEESFHRAZRMREETESHRNER
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== & E Trigger Mode Single v P
Device & X DEV:0 MyDevice CORE:0 MyFLAQ =
Eh JIAG Chain
i Trigger Unit Function Value Radix Counter
ElDEV:0 MyDevicel(Logos2-PG2LL._
§ TOU0(TriggerPortd) = XX_FHHH_ 0K _X0,_IOERK Bin disabled
ADC Conscle
nt_vsa_in £
=
nt_de_in R
- Trigger Setuy .
=) 2 2 nt.r in X _XXXX
- Havef >
TR # nt_g_in EX K
Liating 3 et
Bus Plot
Active Trigger Condition Name Trigger Condition Equat:

Position: 2048
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Device

Trigger Mode Sir

& X DEV:0 MyDeviceO CORE:0 MyFLAO

= JTAG Chain
= DEV:0 MyDevice(({Logos2
ADC Console

=M CORE:0 MyFLAO

Trigger Setup

Listing

Bus Plot

-BG2ZL1.. Bus/Signal x

>ntrin

> nt_g in

DEV:0 MyDevice0O CORE:0 MyFLAQO
+-Data Forts

+-Trigger Ports

Console
COMMRND: configure
I: COMMAND[configure] execute

8. EHRREMAFRM, WK run ZRHEEENFIAHEIRI

&F X

]

Trigger Setup

succes

fully, takes 4.7 secs.

Listing

12.3-8 R FIRMAHRES

=
=

Y Fabric Debugger 2022.2-5P6.4 (o
File View Settings Help

Trigger Mode

Jevice

n PC-202002270QAD)

& X DEV:0 MyDevice0 CORE:0 MyFLAO

= JIAG Chain
ADC Conscle
=l CORE:0 MyFLAD

Trigger Setup

Listing

Bus Plot

DEV:0 MyDevice( (Logos2-PG2L1.

Bus/Signal b4

nt_de_in

nt_r_in

JEV:0 MyDeviceO CORE:0 MyFLAQ
*Data Ports

*+ Trigger Ports

lonsole
Import Core: 0 OK
COMMAND: run

& X

i i
(o] 0
Trigger Setup Listing

I: Core 0 trigger succeasful at Wed Feb 12 20:31:52 2025
I: COMMAND[run] execute successfully, takes 0.9 secs.

COMMAND: run

I: Core 0 trigger successful at Wed Feb 12 20:34:16 20235
I: COMMAND[run] execute succesafully, takes 0.9 secs.
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B 12.3-9 FRAERES
debugger TETSEM ¥ #F FPGA B9 ID. USER CODE, RESHERRIELSFHRMNIE
EIRe. BEARTH. MARUGERERESHHE, . BEL trigger setup FHFaEE. IR LB
VIR ERE. R 534r . B ADC #48%, debugger TRIFMINGEFERRPESE

{Fabric_Debugger_User_Guide.pdf)

12.4. TIi2iHEA

> TRRER

ms72xc_ctl
ICRAZKALE ICEE&ELE

\ 4
| fram_buf RGB565 [ -
" (DDRSETHIER) DE =
-

HDMIZRES T

HDMISA
RGBSES

HDMIFRES T

B A%

B 12.4-1 RRIERREE

R 5eA MS7200 /5 A M1 MS7210 B R B B/ 2= EX NS RKT, R HI BTN,

HDMI B AN BIEIRE1T MS7200 i ##53/5 42 %) FPGA J&1D fram_buf iR M EURHN S A

MiEH, REHIZHNEIEERE HOMI BR L.
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12.4-2 RRIELHE

E=EFHIE HDMI £, 1R~ HDMI M AEOEES PC B9 HDMI i H O 4%, #&R-< HDMI

MEEOS /R0 HDMIBAEOHEZEEN 12VIA 5 2A NEBIR, EE THEE, IR L

B, fIHIRE, kRER.

12.4-3 LFRMEE
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T#HE, JUENERRSERHECABKOEE(LEAR-RHE L HDMI E@H).
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13. SELAKMEE LR

13.1. SEKFEE

N

> LAKMEERIR5]

PUAMEBEMEER BT LATLERI#8 LVDS ZHEHELN, PHY TR 23 LVDS

BATHEREPHIRE, LI E O] ABRH UM N EEHEER, imE(] o] LUEI R PHY &

REPRSEHTIZEE SR H R MO0 THABIER, Bin#iEk DR R LIRAEIREREITLIE;

)R SC36E3T MDIO 3£ 5 RTL8211F-CG, STE WM 24 /i W O B9 T & =R,

PHY i HBEC B O 2 MDIO, @352 MDIO Tf LAXT PHY A TR B AR IRSIFEY,

MDIO BItMNAR L, TheEE N, BENFNE 13.1-1.8 13.1-2.8 13.1-3.8 13.1-4 fi/x;

Management Frame Fields
Preamble ST (0) 3 PHYAD | REGAD | TA DATA IDLE
Read IO | 01 10 AAAAA | RRRRR | Z0 | DDDDDDDDDDDDDDDD Z
Write Boesl 01 01 AAAAA | RRRRR 10 DDDDDDDDDDDDDDDD Z

13.1-1 MIDO MiA& =,

Name Description
Preamble [ 32 Contiguous Logical 1’s Sent by the MAC on MDIO, along with 32 Corresponding Cycles on MDC.
This provides synchronization for the PHY.

ST Start of Frame.

Indicated by a 01 pattern.
opP Operation Code.

Read: 10

Write: 01

PHYAD PHY Address.

Up to eight PHY s can be connected to one MAC. This 3-bit field selects which PHY the frame is directed to.
REGAD | Register Address.

This is a 5-bit field that sets which of the 32 registers of the PHY this operation refers to.

TA Turnaround.

This is a 2-bit-time spacing between the register address and the data field of a frame to avoid contention
during a read transaction. For a read transaction, both the STA and the PHY remain in a high-impedance state
for the first bit time of the turnaround. The PHY drives a zero bit during the second bit time of the turnaround
of a read transaction.

DATA Data. These are the 16 bits of data.

IDLE Idle Condition.

Not truly part of the management frame. This is a high impedance state. Electrically, the PHYs pull-up
resistor will pull the MDIO line to a logical “1°.

13.1-2 MDIO #5i3h B3R
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MDC

MDIO(MAC}—+ | r“‘ JuE: | | | | |
e P TR

Ao A[ 4T o] o[ o[ o] o] [ o[ o] o] o[ o[ 2 o] o o[ o] [ [ o o] [ [ AL o] a[ o[ o[ o[ o[ =

Pre | Start| Read PHY Address Reg. Address Turn Reg.Data

(c‘;ze) ox01 0x00(BMCR) | Around 0x1140

Idle

13.1-3 MDC/MDIO £t 5

1.1 o[ 1] o[ 1] o] o[ o[ o] 1] o[ o] o[ o] o] 1] o] o] o[ o] 1] o[ o] 1] 1] o[ 1] o[ o[ o] o[ 0] 0] =

Pre | start| Write PHY Address Reg. Address | Turn Reg. Data

opP 0x01 Around 0x1340
(Corte) 0x00(BMCR)

Idie

13.1-4 MDC/MDIO BB

SF PHY HFRSE BARR[EEIEFM, 825 100 FAR LEERS PHY 2
RTL8211F-CG, LA RTL8211F-CG A%, BiEEEMN NHRSHEE LA S F2E 31(+HiHE)S
A 0xa43 §]# page, R ARIEFMENE 13.1-6 B, RS FRE pageOxa4d3, itk

# 7 0X1A,

7.11.3. Change Page

Set MDIO commands as shown below in order to switch to the desired Page 0xXYZ (in Hex).
1. Write Register 31 Data = 0x0XYZ (Page 0xXYZ)
2. Read/Write the target Register Data

3. Write Register 31 Data = 0x0000 or Oxa42 (switch back to IEEE Standard Registers)

13.1-5 ]#& page
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8.3.18. PHYSR (PHY Specific Status Register] Page Oxa43, Address 0x1A)
Table 39. PHYSR (PHY Specific Status Register, Page 0xa43, Address 0x1A)

Bit | Name Type | Default | Description
2615 [ RSVD RO 0 Reserved.
26.14 | ALDPS State RO 0 Link Down Power Saving Mode.

1: Reflects local device entered Link Down Power Saving Mode,
i.e., cable not plugged in (reflected after 3 sec).
0: With cable plugged in

26.13 | MDI Plug RO 0 MDI Status.
1: Plugged 0: Unplugged
26.12 | N'Way Enable RO | Auto-Negotiation (NWay) Status.
1: Enable 0 Disable
26.11 | Master Mode RO 1] Device is in Master/Slave Mode.
1: Master mode 0 Slave mode
Integrated 10VI00/1000M Ethernef Precision Transceiver 45 Track ID: JATR-8275-15 Rev. 1.4
w R RTL8211F(I)-CG/RTL8211FD(I)-CG
AL E A LT E K Datasheet
Bit | Name Type | Default | Description
26.10:9 | RSVD RO [ Reserved.
26.8 | EEE capability RO [1] 1: Both local and link-partner have EEE capability of current speed
26.7 | Rxflow Enable RO 0 Rx Flow Control.
I: Enable {1: Disable
266 | Txflow Enable RO 1] Tx Flow Control.
1- b *| {1 [aeabl
26.5:4 | Speed RO 00 Link Speed.
11: Reserved 10: 1000Mbps
01: 100Mbps (0: 10Mbps
26.3 | Duplex RO 1] Full/Half Duplex Mode.

13.1-6 RTL8211F-CG 1788

13.2. #&O%%
1) mdio_ctrl.v mdio =&k
ZARRE EBIDRSHIES mdio KEXNNHESRE, EVNBKERE, SEKES
145, ik OXTF(10 # ) 31)5 A 0xa43 {1# page, Z /5 &R —E B EEIFFE 0x1a
RELRNMOERE, RELHRABREBRAEFEL (KXEE FPGA IR FiAF LK

BESFM)
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MIEARS: /NIRES FPGA
wmO& RN/ Bl
i_clk input R0, 50mhz
i_rst_n input SEEN, RBFEEN
mdc output SENHES
mdio input/output HIE%
W O EZRIRZ 2'b10:1000mbps
eth_status output
2'b01:100mbps 2'b00:10mbps

mdio_master_driver.v

2)
ZAEREZIRG mdio, BRAKS phy BIIES#E REIZRABRBRAEFEL(EKE
Bl FPGA BRI T EF LK IE S F M)
BN/
iw0O& i EA
L]
clk input ARG, 50mhz
rstn input SLEN, RBFEN
reset_n_done output BENPES
mdc output ISEs i NEEs
mdio output HIE%
start input HFiaEHiES
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opcode input 2bit #2FH8 10 ®AIE 01 BRE
phy_addr input 5bit 8 phy ik

reg_addr input 5bit 95 788 ik

write_data input EEAREUE

write_done output EXMES

read_data output IS H B8R

read_data_en output ERRES

ready output KIXE IR R BT

3) ethernet_test.v TRE&EHR

ZERATMEER, EEZRZ AU —EFERURK pll, RRETFERZBEE, BE

LA BEBRAEEL (£XEE FPGA BRI HEFXRIESF M)

wO& WA/ 1Y::
sys_clk input R8P, 50mhz
sys_rst_n input RHPEN, BBFEN
W OERIRZ, 2'b10:1000mbps
status_led output
2'b01:100mbps  2’b00:10bmps
led_test output FREE ML kT
phy_rstn output phy HEAMES
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mdc output B2
mdio input/output HiELk
13.3. IiEiRER

1) EEIE

F—H BEBA-TEC PCHMREERTANT, BAPUUREAMERESR, B

AR+ EAEMEEREFRREMNOM PCHM O, IRRLBETHRER, AEMRIRF

£ 89 led XTEPRES, AR BWREREENFIE, MIELE LEDO {8K, LEDT =, 415 A K

RERZREEANBTIK, NILE LED1 =,LED1 B X AN R BN KRR E & A1+ JK, W ItLB LEDO

Y& 3K, LED1 &K,
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€207 RM R70

B 13.3-1 LRER

oLAER LB & HESRSY, LED1 =, LEDO BX, FRILE A F K,

14. X4 -HDMI I i

14.1. ZEBAB

MES2L676-100HP FF & #RSEH HDMI BG5S ERINFH B XA E O KX SN AR &R
W EGREHEF SR W EEE T HDMI Bt B 7R,

14.2. SEKRFEE

MES2L676-100HP FF & #RHY HDMI $ZUYFN & X 4% O X B MS7200 1 MS7210 3£, &K
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SEXES A A HSST IP SEIE AR OWA, AT EAGHENSE S, MRIES MR EEEER

BN E BN, B A EREAEHTRG LUKE HOMI B RT/BRPES.

FPGA $ZIX HDMI B IR 2 8 /5 B Y412 O &%, SMBIRE EX AR ORI, S 4

BERHELIHRBEHRE HDMI B/, BATIEZENE 14.2-1 iR,

I
I
—[—b HDMI_IN send encode | SRR
I
|
| HSST : FEETINER
I
I
1—'— HDMI OUT (e rec decode | 4 SRERX
| I
| I
S J

14.2-1 YL4-HDMI IREE SLIG SCIAE E
14.2.1. HXRAFEOEHENE
MES2L676-100HP FA&# A 28nm T2 PG2L100H-6FBG676 FPGA, A RETH

N

NERBITEOKEE, B HSSTLP, RE XI5 8 NEN T A LANE, B LANE XZ#F Data Rate
RESIK 6.6Gbps, HSSTLP iFH MR 1FE% (UG040008_Logos2 7% FPGA BiEHITIX
R (HSSTLP)HFEm ),

MES2L676-100HP Fr & #8931 HSST S E B8P &) HSSTREFCLKTN_QR6 #]
HSSTREFCLK1P_QR6 &E#£4MB 125MHz £ @#R{EA HSST SE N, &£ IPBEETF, &%

B R i 4% HSST SMERET &b M7 3% 4% Diff REFCK1, B3RZE A 125MHz, 2 it RIE E N E

14.2-2 fi7R
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ul-k

6 HSSTTXOP_QR6 [ii—
HSSTTXON_QR6

HSSTTX1P_QR6 (==

HSSTTXIN A

¥

HSSTRXOP_QR6 [
HSSTRXON_QR6 1~
HSSTRX1P_QR6 (A&
19 HSSTRX IN_QR6 (.
1 20R8100MHZ HSSTRX2P .

I HSST _QR6 :
Loy dande S
114 0. luF 4. TuF 5 3N_QR6

0. luF
e I—1 & HSSTREFCLKOP_QR6 411

NC/OE/ST VIO - HSSTREFCLKON_QR6 |-
QRG [

: SOFEALIEON A ISSTREFCLKOP_QL7
19 |1 0. 1uF R HSSTREFCLK1P A-:;‘ oA gLy
= | e era HSSTREFCLKIN_QRe [AEL3 ISSTREFCLKON_QL
D ours H — < JQ7_REFCLE . Re
" HSSTRREF_QR6 (12 _E L 20R o pesrive
W OB322512SMLDBGST-00 PG2IZ00M_FBGETD RBY antOORMC oot iv2

HSSTREFCLK1P QL7
a7, Bo L EFCLEKIN QLT

L - |

14.2-2 2ZNHRIEE
MES2L676-100HP FF &M EIF 44O SFPO 85/ HSSTRXON_QR6, HSSTRXOP_QR6.
HSSTTXON_QR6. HSSTTXOP_QR6 EH; Y4 # 0 SFP1 {#f HSSTRX2N_QR6,

HSSTRX2P_QR6, HSSTTX2N_QR6., HSSTTX2P_QR6 El.

1200610041k J6=A
A3 L23 :6 YooR RN :? SFPO_RAN
120Re 100MIEz | %] ! 3 vecr Rh_rzg SFRO_RXP
:Ed o 13} 0 — |1
HIED e TN SFROTTION
1 VEER?
1 vERs rrrC P 1svs
- . 1 < -
e -
v Y akliin SFPO
Tx_FALT {E— ‘ -
2 TX_DTSABLE ] SFPO_TX_DISABLE
| - 4
75 |@D SDAlE SP_SDA
J6-B QD L gy
GND [
o o o o — @D MOD_ABS
o o o [ — "
o o o @ = @0
50 | &0 B 1030, ® ||,=
e 1''s
74441_0010 8 o
= LospE <] SFPO_LOS
= T4441_0010
GND
55 120R8100: 17-4
Sl = AAAN i [ Y —
SFP2 RP
120Re 10085 | 3| = Your L SFP2_RKP
2| 3 3 18 S
. P SFP2_TXP
= 4 = {? VEER | ™N SFPZ_TXN
TITY e
Y E - SFP1
&
) = L b
= —n a0
& [z g
R TX_FAULT H— =4
21 TX_DISABLE l -] SFP2_TX_DISABLE
ZJan DA -4 HSP_SDA
T8 S SCL § HSP_SCL
== [
=
o -] = g? = MOD_ABS
o o o (ol — 7R NI s
o o | —
233 GND %g? 9 RLLL, [ |I§
T4841_0010 TG 18
@D 8
el Los <] s¥p2_1os

- T4441_0010

14.2-3 }AEOFREE
ELL7E HSST IP B B b, 4548 HSST LANE LB 4% & MES2L676-100HP A AR

KAEOS BRI HSST IP iR B REFH) Channel 0 1 Channel 1, AR KA SFPO #0
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B & IXFN I PBUH AT IREE M, HSST LANE U B 4R 1155 Z (UG040008_Logos2 &7
FPGA SR BT AR (HSSTLP)B P8R _V1.8.pdf),
14.2.2. HSSTIP {EH A

HSST IP 51 Protocol and Rate BEE T :

HSST 1.9 Logos2-PG2L100H-FBG676--6
Alignment and CTC Misc

Channel 0 Channel 1 Channel 2 Channel 3
Channel ENABLE

DISABLE DISABLE

=1
I}

Fullduplex Fullduplex

Protocol and Line Rate

Protocol CuST!

TX Line Rate(0.6~6.6) (Gbps)  3.125000

BX Line Rate(0.6~6.6) (Gbps)  3.125000

PCS Encoder/Decoder, Fabric Interface Data Width and Clock Frequence

TX Encoder EB10B

TX Fabric Data Width(Bits) 32

TX Fabric Clock Freguence 78.125000 MHz 78.125000 MHz
R Decoder EB10B

R Fabric Data Width(Bits) 32

RX Fabric Clock Freguence 78.125000 MHz 78.125000 MHz

PLL Configuration

Use PLL Nurbers 1

PLL Reference Clock source from

PLL Reference Clock frequence (MHz) 1

14.2-4 Protocol and Rate Bt & R &

HSST IP i Alignment and CTC EEE I T:

HSST 1.9 Logos2-PG2L100H-FBGET6--6
Protocol and Rate i d Misc

Channel 0 Channel 1 Channel 2 Channel 3
Word Alignment

Word Align Mode CUSTOMERIZED MODE
COMMA code-group select

COMMA+ code-group(10bits)

COMMA MASK (bin)
Channel Bonding
Channel Bonding Mode Bypassed
Channel Bonding Special Code(bin)

Channel Bonding Range (UI)

Clock Tolerance Compensation

CIC Mode Bypassed
SKIP Byre40{Sbits)

SKIP Byte4l({Sbits)

SKIP Byted2(Sbits)

SKIP Byte#3(sbits)

14.2-5 Alignment and CTC B2 & R &
CUSTOMRIZED_MODE #%’r HSSTLP R5EmIARXFF, COMMA fBi&E A K28.5, X

Rz 8bit FZ 7 8'hbc,
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HSST IP 5 Misc e EWT:

HSST 1.9 Logos2-BGZLL00H-FBGE76--6
Protocol and Rate Alignment and CIC

Channel 0 Channel 1 Channel 2 Channel 3

| Reset Sequence Config

~/ Reset Sequence

Free Clock frequence(10~100 MEz)  27.0000

BKECS Align Timer({0-65535 cycles) 65535 65535 65535 65535
Channel Insertion Loss

TX Pre-Cursor Emphasis Enable TX0_Pre-Cursor Enable TX1_Pre-Cursor Enable TX2_Pre-Cursor Enable TX3_Pre-Cursor Enable
TX Pre-Cursor Emphasis Static Setting

TX Post-Cursor Emphasis Enable TX0_Post-Cursor Enable TX1 Post-Cursor Enable T%2 Post-Cursor Enable TX3 Post-Cursor Enable
TX Post-Cursor Emphasis Static Setting

TX FFE Dynamic Control THO FFE Dynamic Control TH1 FFE Dynamic Control TX2 FFE Dynamic Comtrol IX3 FFE Dynamic Control
TX Config Postl

TX Config Post2

EMA Receiver Front End Config

BX Termination Mode external AC, internal DC external AC, internal DC

RX Signal-detect Threshold 724V T2MV

APB Bus Enable

Show HSSTLP Optional Pins

Show Reset Sequence Optional Fins

14.2-6 Misc BE &R
free clock SUFEIRE 7 27MHz, KF4MER 27MHz BIREFHES.
RERMEE mE generate, 2% IP example B hsst_test_dut_top &k, 8% 1E
B3|, LTH IP ERESIRE:
IPEMBEXERESHBME 14.2-1 iR, EARLK G i_free_clk fE 27MHz SMER &
IREHENMES, R i_pll_rst 55X HSST IP B9 PLL £1i, 0_txlane_done # o_rxlane_done
=S AT RERGRRNIZWRBERNEN,

x 14.21 EMFEYEO

®OAB B 3 WA/ R

SfFED 14

BTFEMFFZENE, EEE
i_free_clk clock input
10~100MHz,

i_pll_rst_{0..1} async input I PLL RIXKFHY TX/RX BiE, 58 ¥
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PLLEURMIER, SBEFEEH.
o_pll_done_{0..1} i free_clk | Output | 0: R/;REMHABEEL PLL KT LOCK;

1: %7~ PLL 52/ LOCK,

X MELFTRIET, SRFE, TEA
BRPEENENESER, &
o_txlane_done_{0..3} i free clk | output

bonding 1 & T R A master #iE&E

HERESENT,

RX IS ZMIER, SBFEY, olfE
NBFEENENGESER, &
o_rxlane_done_{0..3}| i free_clk | output

bonding 1 & T R A master #iE&E

HERESENT,

IP RO ERESHBNE 14.2-2 Fi/R, EARLRF HSST SEMEER 125MHz
SMEREINZE B E{SS, P_TX_CLK_FR_CORE 1 P_RX_CLK_FR_CORE B N{&E FA
P_TCLK2FABRIC 1 P_RCLK2FABRIC #jH B35,

#* 14.2-2 WA

#0O3 B ¢ i A/ | R

B I

i_p_refckn_{0..1} clock input XM REFCLK_CML_N 0,
i_p_refckp_{0..1} clock input ¥R REFCLK_CML_P &[0,
o_p_clk2core_tx_{0..3}| clock output XMz P_TCLK2FABRIC [,
i_p_tx{0..3} clk_fr_cor | clock input PR P_TX_CLK_FR_CORE #[,
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o_p_clk2core_rx_{0..3}| clock

output

SFR P_RCLK2FABRIC 0.,

i_p_rx{0..3}_clk_fr_cor

clock

input

PR P_RX_CLK_FR_CORE #[M,

IP Serdes MIBTENERESHBME 14.2-3 iR, HPEAFESHEF{0..3}FER

0~3 X iz channelO~channel3 55,

#%£ 14.2-3 Serdes MIETENEN

03 B i M/ | R

Serdes & {TES#EDO

i_p_l{0..3}rxn16 async input IR P_RX_SDN &[0,
i_p_l{0..3}rxp async input XK. P_RX_SDP &[0,
o_p_l{0..3}txn async output FRZ P_TX_SDN #[,
o_p_l{0..3}txp async output SRz P_TX_SDP &0,
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P AFPMZEOERESHBNER! REXBE. Fix, AALEPRAEORENZR

IR A 32bit 7%, 70 txd[31:0]#0 txk[3:0]{5, 7£ IP &L & &, COMA code-group select

RE A K28.5 BRI BT 8'hbc, 4bit txk 55

=1

7~ 32bit txd (FS P EFBTE byte i

* 14.2-4 BRPMEAO

gOS B 8t 3

B/

g

i) sl 3ui

i_txd_{0..3}[x-1:0] | txclk

input

¥ TXD #0, Hb x NESSH TX
Fabric Data Width(Bits) — % ,

i_p_tx{0..3} clk_fr_core ESfMHES,

i_txk_{0..3}[x-1:0] | txclk

input

24 TXK #O,R%E TXEncoder 2#EE
A 8B10B A B, ®— bit XM 8bits
i txd {0..3} , & TX Fabric Data
Width(Bits)=32 BY, x=4, Htb

% Obit X¥RY i_txd_{0..3}[7:0],

% 1bit XK i_txd_{0..3}[15:8],

# 2bit XA i_txd_{0..3}[23:16],

% 3bit X5 i_txd_{0..3}[31:24],

1 Z/R TXD 9 IEEE 802.3 T000BASE-X
Specification &Y 8b10b  Special
Code-groups;

0 %7~ TXD /9 IEEE 802.3 1000BASE-X
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Specification & 8b10b  Data

Code-groups,

#EEDO RXD #=0O, Hop x YESESHRX
o_rxd_{0..3}[x-1:0] | rxclk output Fabric Data Width(Bits) — X ,

i_p_rx{0..3} clk_fr_core BtehigE=,

RXK #0, 8% RXEncoder B & E A
8B10B F# H %, & — bit Xy iz 8bits
irxd {0.3} , X M x R & R
i_txk_{0..3}[x-1:0],

1 27/~ RXD 4 IEEE 802.3 T000BASE-X
o_rxk {0..3}[x-1:0] | rxclk output
Specification &Y 8b10b  Special
Code-Groups;

0 %7~ RXD /9 IEEE 802.3 T000BASE-X

Specification  #) 8b10b Data

Code-Groups,

- 160 -



MIEARS: /NRES FPGA Www.meyesemi.com

7£ IP B2 E & Word Align Mode i%£#% CUSTOMRIZED_MODE,HSSTLP RSE il B3935,
EAFEOZWRFTIHERTZHTLE, RELEFBHGERBESETFEEXF
S8, W%k 14.2-5 FiR

& 14.2-5rxd 5 rxk 35 R~4)

B 1

rxd[31:0] 32’h 00 00 00 bc
rxk[3:0] 4'b0001

#l 2

rxd[31:0] 32’h 00 bc 00 00
rxk[3:0] 4'p0100

A ELAZFEEEAEXNEN, FEREZDHXNFEE, JELXT RN RIS HRIMCERE
M ER RIXE E#IE, B E txd[31:0]8 32'hxx_xx_xx_bc,txk 3 4'b0001, 7 WiHIR B rxk

AAE 0, WRYE rxk HERTFDINFRE, WEHEFZTIRT,

14.3. IENE
RWBIZIHEZME 14.3-1 FivR, #&&BEX 4, 2 BISLB LA T IO EE:

ms72xx_ctrl &k : @1 1IC O SEIW HDMI phy & A MS7200 1 MS7210 957788 BC

send_encode #&#: SLI HDMI I ASUB IV E T, FHE BRI ERIITEA —MEIRE
HH, NEGERE—THIEMRS, FEANBRSESHTERFENH L, MEEKRIRRE
HDMI #3%;

word_align t&: 1848 rxd M rxk WESBEPB X RLRNFH N FEE;
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rec_decode #H: LM A ZWHIFELFZH I FLEE, RIBESTEGEIERCNER
HIBHITERE, HRERRFESNNEFHRER L HETE, KEEGERNF, TWEHK
HiEW LY E HDMI 7R,

hsst #8332 A HSST IP, LI A OBV L.

Cepca T
' |
| HDMI IN | ShEBYEETIREE
MS7200 I send_encode
: I
' |
i ms72xx_ctl HSST
|
| |
MS7210 |« ! rec decode [+ sync_vg [«—| word align [¢—
HDMI QUT |
' |
|
b e e e e J

14.3-1 KIBIRIHAES
14.3.1. ms72xx_ctrl &R
/A IIC EOBE MS7210 B/, MES2L100HP F & #R1EH Li&E MS7210 & ID #btik
79 0xB2, Be & MS7210 ¥4 [4 RGB88S, IIC O SRERENE 14.3-2 Fix, ICEE

BERFMBESE MS7210 BB E FH#.

1 2 3 4 5 6 7 8 9 1 2 3 4 5 8 7 8 8 1 2 3 4 5 6 7 8 9

SCL

Device Address Byte Word Address Byte Data Word

SDA

Start ACK ACK ACK Sé‘;p

by from from from
Master

Slave Slave Slave  Master

14.3-2 IIC Big1E

14.3.2. send_encode &R

HOMI B EiEtEAE—REE P RN ANINFER—THRE/RNEE AT
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BRES—THNGRERYE. BRE—TRELENEHSME —ENEE, hsync F5H1TRE
FESHEFRFT—ITHEE, SR —NEENEHSME—ENHE, vsync F5 81
EEZERcg sy =F imd IE:NESC/R

AREILL 1280%720p60 S HERAH), NN FSEHWE 14.3-3 Fin

VESA MONITOR TIMING STANDARD

Adopted: 11/17/08
Resolution: 1280 x 720 at 60 Hz (non-interlaced)
EDID ID: DMT ID: 55h; STD 2 Byte Code: 81h, COh; CVT 3 Byte Code: n/a

Method: #%% NOT CVT COMPLIANT #*#%=*
Per CEA-861 --- 720p (Code 4) Timing Definitions
Detailed Timing Parameters

Timing Name = 1280 x 720 (@ 60Hz;
Hor Pixels = 1280; // Pixels
Ver Pixels = 720; /{ Lines
Hor Frequency = 45.000; // KHz = 222usec /[ line
Ver Frequency = 60.000; /{ Hz = 167 msec [/ frame
Pixel Clock = 74.250; // MHz = 13.5 nsec +0.5%
Character Width =1; //Pixels = 13.5 nsec
Scan Type = NONINTERLACED; //HPhase = 33%
Hor Sync Polarity = POSITIVE; //HBlank = 224% of HTotal
Ver Sync Polarity = POSITIVE; //VBlank = 4.0% of VTotal
Hor Total Time = 22222; /f(usec) = 1630 chars = 1650 Pixels
Hor Addr Time = 17239, /f(usec) = 1280 chars = 1280 Pixels
Hor Blank Start = 17239, /f(usec) = 1280 chars = 1280 Pixels
Hor Blank Time = 4983; /f(usec) = 370 chars = 370 Pixels
Hor Sync Start = 18.721; /f(usec) = 1390 chars = 1390 Pixels
// HRight Border = 0.000; /f(usec) = 0 chars = 0 Pixels
/{ H Front Porch = 1481, /f(usec) = 110 chars = 110 Pixels
Hor Sync Time = 0.539; /f(usec) = 40 chars = 40 Pixels
/! H Back Porch = 2963; // (usec) = 220 chars = 220 Pixels
{// H Left Border = 0.000; // (usec) = 0 chars = 0 Pixels
Ver Total Time = 16.667; // (msec) = 750 lines HT —(1.06xHA)
Ver Addr Time = 16.000; //(msec) = 720 lines =395
Ver Blank Start = 16.000;, I/ (msec) = 720 lines
Ver Blank Time = 0.667, //(msec) = 30 lines
Ver Sync Start = 16.111; /{ (msec) = 725 lines
// V Bottom Border = 0.000; //(msec) = 0 lines
/! 'V Front Porch =0111; // (msec) = 5 lines
Ver Sync Time =0.111; //(msec) = 5 lines
/! 'V Back Porch = 0.444; //(msec) = 20 lines
// 'V Top Border = (.000; /{ (msec) = 0 lines

14.3-3 VESA &
Fan: SRR 1280*720p60 M ERBFMT, TERR RS 1280pix, — IR EE
B 720 TERBRES. BITHIREHESEE 1650 1 pix B EH, BRIEE S 1280 4 pix

BFEh EHE, —1TEERLA hsync 55 BMFE, hsync 55 BBIFLE 40 1 pix BT EHE, R
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¥ 220 NP A EAERR B RS 1280 NI A ABREIE, BER 110 4 pix B8 H
BEHET—1T8EEY.
—MEEHEERDET 750 7, —MEE A vsync FSBMFA, vsync FSHYEF
55 THURMERIETE, AT 20 THEEREICEREBREFAERE S EREENIT,
&Hi5 720 TAREIEE, BERE 5 THIEERNEEF IR T —E mSEE R,

H Back Porch

H”'S’”ET'”'E H Left Border H Right Borde
k—bf‘7; Hor "Active” Video %’h—ﬂ

HSynG | | q—»{-t—H *Addressable” Video —*_.

Hor Active Start 1 Hor Blank Start 1 : Hor Sync Start

H Front Porch

a "\] Ver Sync Time
Blanking
V Back Porch
L «—— Ver Active Start
. s Z
// ///// Border 7~ / 7 7
/ Z / i / 7 T V Top Border
/ . [
Addressable //
Video 7 5
7 7 &
7 g Jé .
. . g B
o / ® s
7 /// g g
/ 2
// ///
? . Y V Bottorn Border
77 T 7 I / / 3
o’ <°<‘© " NN ,
- 44— Ver Blank Start

IV Front Porch
’:I 4—— Ver Sync Start

VSync

14.3-4 VESA N FE
ETULLE vesa BGEHFEEHER, BEREEF A HSST RN, MEABEREEEHN
[ BY th 7 XS 4R 1% R 17 AR O IR IS, DMERRRIKEBGEREF. BB EX
AHIRTERAENAELRET. BNV ERASERICEE, BAEmE 14.3-1 iR

& 14.3-1 KERIFICEIETE X

K& RiXHiE fHid

txd[31:0]=32'h 00 00 00 bc NZRIRE, RIXE

a]$

IDLE

txk[3:0]=4'b0001 EEZEE ¢

- 164 -



MIEARS: /NRES FPGA Www.meyesemi.com

txd[31:0]=32"h ff aa 55 bc
V_SYNC % B H AR E R
txk[3:0]=4'b0001

txd[31:0]=32"h aa 00 00 bc
H_START TEUEFBARIC
txk[3:0]=4'b0001

txd[31:0]=& R&IF
H_DATA TEUR
txk[3:0]=4'b0000

txd[31:0]=32"h cc 00 00 bc
H_END THURE RIRIC
txk[3:0]=4'b0001

BgHERTITEEH, BREFEF—THEMSHEITEAE, EENFERSESN
RXFRSFRCEIE, B1RE13E 9 RGB88S &=, A HEAIE/NHIE R[7:3]. G[7:2]. B[7:3],

16bit ZUE S NEIEHAL 32bit B HSST &%,

14.3.3. sync_vg &R
BT RERBERBZRDE LS ESENALHRSIRCEE, MBBERITRERTEREH
—ITHIERFRAELHIRE, BIRMAIETER 1 TR ERHERREENEHRET, BiRGT
AR R L, BUBRDA TR 174G, At AMRIKEEEBGEERLEF, sync_vg
BRRFWRZESIRCHENNELER 2 TREREHNOEARAEHRLSERES, B
) ) B e 12 ) SR R R D AR IR RO AR I B,
14.3.4. rec_decode t&ik
RRBERERSMTHES, BEARNERFHIRAIBREERRITES, R\
RENFESERSTREYE, NF 14.3-2 ik, ZEREMBELFZE, BEKIIHE

SRR N EFHITEN.
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F 14.3-2 HWIRTRICEIRE

K& RiXHE iR

txd[31:0]=32'h 00 00 00 bc KINZRRES, REXEET
IDLE
txk[3:0]=4'b0001 EEZLE¢

txd[31:0]=32'h ff aa 55 bc
V_SYNC H R HRICEHE
txk[3:0]=4'b0001

txd[31:0]=32'h aa 00 00 bc
H_START TTEIRTFIAFRIC
txk[3:0]=4'b0001

txd[31:0]=t& KR
H_DATA FECT
txk[3:0]=4'b0000

txd[31:0]=32'h cc 00 00 bc
H_END THIREGRIRIC
txk[3:0]=4'b0001

14.4. STERME

MES2L676-100HP FF & #x HDMI-IN % A\ 1280*720P60 ##E, 21T X FHRIE T

HDMI-OUT #EZ O ErEE B, & 14.4-1 FirR.
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@)\ EREAT 1%

CUMFPGARER
gt mmwcAﬁaﬁa&ﬁm@a

AmC® eed W08

14.4-1 XRHRE

15. &F PCle i DMA/PIO #%§13Ci8

15.1. LR

PCle DMA SLIfFME =L 515 KU 5 I08E, FHIE AXI4-Stream O AL RAM i£5 1%

O, 5EBFER. BF%&E CPUMITNEE PIO 1 DMA Bfh A IEE FPGA WE RAM;

DMA N FHip=WME 15.1-1 iR,
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[

DMA T
\Md\‘ RAM

PCle @)y Do FPGA

RC EP

15.1-1 PCle DMA R i S
PCle DMA fIf@ X FFROEZTNREMT;
» ¥ Genlix1. Gen1x2. Gen1x4. Gen2x1, Gen2x2. Gen2x4;
> XREMESIZRIEMr);
> XEFESBSREMw);
> 3Z#F Max Payload Size 5 128Byte.256Byte .512Byte.1024Byte #iE1&%i;

> 38 AXI4-Stream #EO L RAM EE#EO,
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15.2. #¥EOSE

FPGA

PCle D dma wr en =
e DMA — o
= DMA Cirl dma_wr_byte_en[lS.OL
PCle Rx - dma_wr_addr{63:0]
>

> AXIS Master dma_wr_data[127.0L|  pMA RAM

> RX_ENGINE duiiol Sn >
— dma_rd_addr[63:0] :

4dma wr data[127:0r

. PCle IP TLP_Bridge _
o =

pio_wr byte en[15:0]

YyYvy

AXIS_Slave pio_wr_addr[63:0]

< TX ENGINE pio_wr_data[127:0]
pio rd en
pio_rd_addr[63:0]

4pio wr_data[127:0] 2

PIO RAM

rvy

15.2-1 PCle DMA T gEAESRE

IR

PCle DMA FZf1$F TLP Bridge #1 DMA Ctrl,

TLP_Bridge = EII#ER: #EIX PCle IP 89 AXIS_Master BB iR, H I F#281ES TLP
BIEUR S CplD TLP RIS /TAEE, U DMA B TX_ENGINE {8 EI5UR, #47 TLP A8,
#id AXIS_slave @B &IZZE PCle IP, ZER 2 M4,

DMA Ctrl 89 RX_ENGINE R FE 1882 : F FIEUL TLP_Bridge #&H{E I EUE, XI 4L
EHITEAMIEE, HFEAN RAM,

DMA Ctrl &) TX_ENGINE =R FZINEER W H TR LS 1EKE, N RAM ZH R,
FHXTEIR T EAMIZF,

AR

IP RAEEZEIZE Number of AXI4-Stream slave A 3, KAER%E 3 D
AXl4-Stream slave @EEL . EF slave0 £H CplD @EEBEIFE, slavel £ Mrd &

EHYEURE, slave2 £ Mwr BEREIE.
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PCle DMA TRERRIFZEOMIRIE 7-F 15.2-1;

% 15.2-1 PCle DMA T E#&#i% 5%

558 1/0 ik
button_rst_n I SMES, BER RBELN, BKXH
perst_n I EMNES, BB, KEEE PERSTH
ref_clk_n [
HSST ZH/2EZ {55, 100MHz
ref _clk_p [
558 1/0 D%
rxn | HSST Z5#EIES;
X1 BB 1; X2 ERMUER 2; X4 ERUERN
rxp I
txn 0 HSST ZRKIEES;
X1 BB 1; X2 ERUER 2; X4 ERAUERN
txp 0
ref led 0 ref_clk RXTES, TIREERRNYPIEE
pclk_led 0 pclk RATES, TINGE RN IEE
pclk_div2_led 0 pclk_div2 RXTES, KTIRRRRNFIES
smlh_link_up 0 PHY link up #8/R1E5, pclk_div2 BYEPig
rdlh_link_up 0 DLL link up #8/R155, pclk_div2 BHpiz
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» PCle DMA &k

PCle DMA &= O 5IFINZE 15.2-2;

% 15.2-2 PCle DMA #0O%%

5548 1/0 g

AXl4-Stream Master 0O

axis_master_tvalid I HIEBYER, BEFEEN
axis_master_tready 0 ERFEREIRRE R, aBFEER
axis_master_tdata[127: I HIEE%

0]

| DW fEREES, 1 RAXTNE DW ¥R

B,

bit[0]=1: axis_master_tdata[31:0]18%;

bit[1]=1: axis_master_tdata[63:32]8

axis_master_tkeep[3:0] A

bit[2]=1: axis_master_tdata[95:64]8

bit[3]=1: axis_master_tdata[127:96]8

axis_master_tlast I REa—TBYRHEER SBETFEN
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axis_master_tuser[7:0]

bit[2:0]: Reserved

bit[3]: ¥ R&E— CplD HIEE,1'b1

BN

bit[6:4]:bar it 3'b000: baro;

3’'b001:bar1; 3'b010:bar2; 3'b011:bar3;

3’'b100: bar4; 3'b101: bars5

bit[7]: rom it

AXl4-Stream Slave 0O

axis_slave0/1/2_tready

HEFFRBHEER SEFEX

axis_slave0/1/2_tvalid 0 HIBFBEWIER, SBFEX
BS54 1/0 R
axis_slave0/1/2_tdata[ HIER%
0
127:0]
axis_slave0/1/2_tlast 0 ®E—TNEYREIERER, SBFEEN
HIFEBREERES, SE 1 i, KBS
axis_slave0/1/2_tuser 0

BIEY TLP #iRE LR

Configuration Signals

cfg_pbus_num[7:0]

XA Completer ID 4989 Bus number

Completer ID[15:0]=
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{cfg_pbus_num,cfg_pbus_dev_num,f

unction_num[2:0]}

YtR, Completer ID ff§ Device

cfg_pbus_dev_num[4:0
number

]
BINEEEFESRSERMw)MEZMERE

SRR (CplD)BIER K payload size.

cfg_max_payload_size[2:0]:

000b:128byte

cfg_max_payload_size[
I
2:0] 001b:256byte 010b:512byte
011b:1024byte 100b:Reserved

101b:Reserved

110b:Reserved 111b:Reserved

BihEEFMESIZIER(Mrd)fN&X
payload size. 000b:128byte

001b:256byte 010b:512byte

cfg_max_rd_req_size[2:
|
0] 011b:1024byte 100b:Reserved
101b:Reserved 110b:Reserved

111b:Reserved

DMA Mrd #iBiEiE (FPGA Ki%X Mrd f1)

o_dma_wr_en
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bit A% B RRXS M7

EERES. HELL DW AR/NENL, &

TNEAR W

o_dma_wr_be=16'h000f:0_dma_wr_d

o_dma_wr_be[15:0] 0
ata[31:0]18%;
o_dma_wr_be=16'h00ff:o_dma_wr_d
ata[63:0]18%;
o_dma_wr_addr[63:0] 0 SibitES

o_dma_wr_data[127:0] 0

SHIEES, DW BRI

DMA Mwr #(iEi%i& (FPGA £i¥ MWR 1)

o_dma_rd_en 0 EFERES, SRETEEN
BS54 1/0 iR
o_dma_rd_addr[63:0] 0 EMUES

i_dma_rd_data[127:0] I

I [E BEE, DW AR/N\ENL

PIO Mwr ¥iBiEiE

0_pio_wr_en 0 EffREES, 5BEEN
o_pio_wr_be[15:0] 0 EBRES. HE DW AR/NELL, &

bit A B &RRX N F
0_pio_wr_be=16"h000f,

o_pio_wr_data[31:0]18%;

TNEAR W
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0_pio_wr_be=16"h00ff,

0_pio_wr_data[63:015%;

o_pio_wr_addr[63:0] 0 St ES

o_pio_wr_data[127:0] 0 BHIEES, DW AR

PIO Mrd #iRiEE

o_pio_rd_en 0 EERES, SEFEEN
o_pio_rd_addr 0 EEES
i_pio_rd_data I EE8EHE, DW AR/NEL

BFiZiE%EDO DMA O NFWE 15.2-2;

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
pelk_dir2 L4111 F1F 1 F1fF1 &1 &1 &1L 4§ 1 F1F
o_dma_wr_en
o_dma_wr_be[15:0] I be De (be N be X be X ——
o_dma_wr_addr[63:0] addr0 # _addri »_addr? X _addrd #_addrd
o_dma_wr_data[127-0] data0 ¥ _datal ¥ _data? X _datad ¥_datad
o_dma_rd_en i
o_dma_rd_addr[63-0] addr0 ¥_addrT ¥_addr2 ¥ _addr3 %_addrd
i_dma_rd_data[127-0] data0 ¥ _data1 ¥ _data? ¥ _data3 X_datad

15.2-2 DMA 0O

BFZEEO PIO BMAONFWME 15.2-3;
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pelk_dinv2 f f f f f f f f f f f f f f f

o_pio_wr_en

o_pio_wr_be[16:0] [N be be be be be X ——

o_pio_wr_addr(63:0] [ addr0 ) addr1 X addr2 }_addr3 ) addrd I ——

o_pio_wr_data[127:0] data0 »_datal data? X _datad X_datad

o_pia_rd_en 4

o_pio_rd_addr[63:0] addr0 addr1 ¥_addr2 ¥ _addr3 ¥_addrd
i_pio_rd_data[127:0] data0 ¥_datal »_data? ¥_data3 ¥_datad

15.2-3 PIO #£0O &

R

DMA Ctrl 2EZRUFEETUTHER:

BRI RAM FHONF R YRR EMIE rd_addr 2 /5, B NEE T AELZER 1 A
clk cycle delay. 2 /1 clk cycle delay. 3 4 clk cycle delay Z/5H%. B RD_DATA_DELAY
SRR, W%k 15.2-3,

£#%1%it DMA # PIO HtHIENZEOMLEAN 128bit, Hd DMA BIEMT 128bit

#% 16bit M4GIF. AP TS EHIEM BN ER,

% 15.2-3 RD_DATA_DELAY #3885

288 g

REEitiE, BIEERZ DD ckeycle ZEBER. X#F
2'd1,2'd2,2'd3, BiAE 2'd1,
RD_DATA_DELAY

2'd1: RiXiEht 5, #UREER 1 D clkcycle ZBBEX;

2'd2: RiXiEht 5, #URER 2 D clkcycle ZBBEX;
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2'd3: KXiEit 5, BURFER 3 4 clk cycle ZEHE,

5 PCle #ERE K AXI4-Stream Master # O FIE 15.2-4.8 15.2-5.E 15.2-6;
axis_master_tdata #£— Cycle 8 TLP Header, axis_master_tkeep 7£ TLP Header

FERAL 1;

pelk_div2 [ 1 [ 1 [ 1 I

axis_master_tready

axis_master_tvalid 55 ﬂ s x_
axis_master_tdatal127-0] N AR Y o3070106 | § { BToensea ¥ |§ —__piioioosts Xonrmnmo (I
axis_master_tkeep(3:0] [ TT1B o ({ (o i 111th orih
axis_master_tuser(7.0] IS co010000> i i C—
axis_master_tlast IS )f j

15.2-4 ADW Posted #{EIVF

pelk_div2 1 I 1 I 1 f 1 1 I 1 I

axis_master_tready

axis_master_tvalid i B e
axis_master_tdata[1270] I 2T Y 03020100 | X D70R0S0T Y §§ — DIibo0s0E XGIEatibnot:
axis_master_tkeep(3:0 NN 1iib )} iuib (| FITETR G T G, 0% |
axis_master_tuser(7:0] NN 00010000b 5 5 5 5 " ——
axis_master_tlast { § f 5

15.2-5 3DW Posted & {EN

pclk_div2 |

axis_master_tready

axis_master_tvalid -/ N\
axis_master_tdata[127:0]
axis_master_tkeep[3:0]
axis_master_tuser{7:0]
axis_master_tlast £ X
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pclk_div2 I

axis_master_tready

axis_master_tvalid

axis_master_tdata[127:0]
axis_master_tkeep[3:0]
axis_master_tuser(7:0]
axis_master_tlast e SN

15.2-6 4DW/3DW Non-Posted & {EM %

5 PCle ##EX BH) AXI4-Stream slave #FHONFWNE 15.2-7. & 15.2-8. & 15.2-9;

axis_slave R%&—B FIRB I &RIXEIE, axis_slave0/1/2_tvalid FERFSHBFE, —HE

BE— M UREM S (axis_slave0/1/2_tlast SBK)P) A BEHLR.

pelk_div2 [ 1 1 [ 1 1 [ 1 1 |
axis_slave0/1/2_tready €\
axis_slave0/1/2_tvalid )
axis_slave0/1/2_tdata | HAH3HZH1 D3D2D1D0_X D';DEDLE;EX D11D1009D8 ¥_D15014D7130 1 X
axis_slave0r1/2_tlast kY
axis_slave0/1/2_tuser K
15.2-7 4DW Posted #2{EH
pelk_div2 [ I 1 | | 1 | | | I 1
axis_slave0/1/2_tready \,\
axis_slave0/1/2_tvalid b))

axis_slave0/1/2_tdata XH3H2H1 D3D2D100_x_D7D6D5DY,__X_D1101008D8 _D15014D130 1 X

axis_slave0/1/2_tlast <«

axis_slave0/1/2_tuser $§

15.2-8 3DW Posted {&{ERN
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pelk_div2 | | | L ]| | |

axis_slave0/1/2_tready /

axis_slave0/1/2_tvalid

axis_slave0/1/2_tdata
axis_slave0/1/2_tlast / \

axis_slave0/1/2_tuser

pclk_div2 [ | | | I [

axis_slave0/1/2 tready ___ /

axis_slave0/1/2_tvalid /
ais._slaveO/1/2_tdata
axis_slave0/1/2_tlast /

axis_slave0/1/2_tuser

15.2-9 4DW/3DW Non-Posted &{E B

> TLP_Bridge #&#t
IR R F EINRER UK B AXIS_Master # [ 89 TLP #SGR SUH 4T B4, AR #E U DMA
B89 TX_ENGINE 2RIV 4R, #17 TLP IRABINAEE, RR AXIS DL EOZiEL PCle IP; &2
PEOSRINEEMITINER 15.2-4;

% 15.2-4 TLP Bridge #0%1%&

1/ iR
=514
o
clk | ZGEE, B IP 89 pclk_div2 1244
SEM{ES, H IP B9 core_rst_n 12, (RBF
rst_n I
B
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TLP f#€1
i_axis_master_tvld I B IP 89 axis_master_tvalid 12t
i_axis_master_trdy I H DMA #=Hls82
i_axis_master_tdata[1 B IP 89 axis_master_tdata 2
I
27:0]
i_axis_master_tkeep|[3 B IP 89 axis_master_tkeep 121
I
: 0]
i_axis_master_tlast I B IP By axis_master_tlast 124
i_axis_master_tuser[7: B IP By axis_master_tuser gt
I
0]
o_tlp_common_length TLP 8 length, 83 Mwr Mrd.CplD X 3 fh
0
[9:0] TLP
o_tlp_common_at[1:0] 0 TLP 89 at, 83 Mwr.Mrd.CplD X 3 F TLP
o_tlp_common_attr[2: TLP B9 attr, €%F Mwr, Mrd. CplD X 3 b
0
0] TLP
TLP 89 ep, B3 Mwr, Mrd, CplD X 3 i
o_tlp_common_ep 0
TLP
o_tlp_common_td 0 TLP 89 td,83F MwrMrd.CplD X 3 # TLP
o_tlp_common_th 0 TLP &9 th, 8% MwrMrd.CplD X 3 # TLP
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o_tlp_common_tc[2:0] 0 TLP B9 tc,83%F Mwr.Mrd.CplD X 3 # TLP
o_tlp_common_type[4 TLP B9 type, €13F Mwr, Mrd, CplD X 3 #
0
:0] TLP
o_tlp_common_fmt[2: TLP B9 fmt, &% Mwr, Mrd, CplD X 3 #b
@]
0] TLP
o_tlp_req_dwbe[7:0] 0 TLP B8y dwbe, €13F Mwr, Mrd X 2 #fi TLP
o_tlp_req_tag([7:0] 0 TLP #9 tag, €13% Mwr, Mrd X 2 fh TLP
o_tlp_req_requester_i TLP 8 requester_id, 81 Mwr Mrd X 2 ff
0
d[15:0] TLP
1/ $iii ik
ES 8
o_tlp_req_addr[63:0] 0 TLP 8 addr, 83 Mwr, Mrd iX 2 f TLP
o_tlp_cpld_byte cnt[1 TLP & byte_cnt, X CplD TLP
@]
1:0]
o_tlp_cpld_bcm 0 TLP B9 bcm, ¥Rz CplD TLP
o_tlp_cpld_status[2:0] 0 TLP #9 status, X5z CplD TLP
o_tlp_cpld_completer TLP By completer_id, 3 CplD TLP
0
_id[15:0]
o_tlp_cpld_low_addr| 0 TLP B9 low_addr, ¥ CplD TLP
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6:0]
o_tlp_cpld_tag[7:0] 0 TLP ) tag, XK CplD TLP
o_tlp_cpld_requester_ TLP B9 requester_id, Xy CplD TLP
@]
id[15:0]
o_req_mrd_en 0 EiEKRERE, 2B 1clk(nodata), SBFEEN
0_reg_mwr_en 0 BiERERE, 8BFEEN
o_req_mwr_data[127: SR
0
0]

DW {EBEES, tEAFEN 1 RRXME DW

BEM, bit[0]=1: o_req_mwr_dw_vld[31:0/5%;

o_req_mwr_dw_vld[3:
0 bit[1]=1: o_req_mwr_dw_vld[63:32]5%%;
0]
bit[2]=1: 0o_req_mwr_dw_vld[95:64]E3;

bit[3]=1: o_req_mwr_dw_vld[127:96]5%.

EAERHEARIBRESERNERES,F
o_req_mwr_en_flag 0

IRFIERFESEF, SEFEN

o_cpld_en 0 CplD f#gE, SBFEEW

o_cpld_data[127:0] 0 CplD #iRF

DW {E8EES, tLiFEN 1 FRARXIMNAEI DW #
o_cpld_dw_vld[3:0] 0

EHM, bit[0]=1: 0_cpld_dw vld[31:0]8%;
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bit[1]=1: o_cpld_dw_vld[63:32]5%%;

bit[2]=1: o_cpld_dw_vld[95:64]E%;

bit[3]=1: o_cpld_dw_vld[127:96]B XK.

CplD BRHMEHIREERESERNERERE
o_cpld_en_flag 0 |5, A%

FESHEY, SEFEN

#Z1 CPLD REBF, ARERE—MREE,
o_cpld_multi_flag 0

SBEEEW

bar #ik

3'b000: bar0 3'b001: bar1l
0_bar_sel[2:0] 0

3'b010: bar2 3'b011: bar3

3'b100: bar4 3'b101: bar5

1/ §iii ik
558
(0]

TLP 4 (slave2)
i_mwr_length I TLP & length, Y& Mwr TLP
i_mwr_at I TLP 89 at, XffZ Mwr TLP
i_mwr_attr I TLP & attr, Xy Mwr TLP
i_mwr_ep I TLP 8 ep, Xy Mwr TLP
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i_mwr_td I TLP & td, X¥AN. Mwr TLP
i_mwr_th I TLP B9 th, ¥R Mwr TLP
i_mwr_tc I TLP 89 tc, ¥ Mwr TLP
i_mwr_tlp_type I TLP 8 type, 3 Mwr TLP
i_mwr_fmt I TLP & fmt, Y& Mwr TLP
i_mwr_dwbe I TLP &) dwbe, X Mwr TLP
i_mwr_tag I TLP 9 tag, Xy & Mwr TLP
i_mwr_requester_id I TLP B9 requester_id, ¥tf Mwr TLP
i_mwr_addr I TLP & addr, X[ Mwr TLP
i_mwr_data_valid I Mwr #iE{ERE, SEFEEN

Mwr #IEHERIFEW, 5 i mwr_data_valid
o_mwr_data_ready 0
EBEF, SEFER

i_mwr_data I Mwr #1E

i_mwr_last_data_en I Mwr RE—NMUEBERES, SBFEEN
i_axis_slave2_trdy I B IP 89 axis_slave2_trdy 12fi
0_axis_slave2_tvld 0] HWEZE IP 89 axis_slave2_tvld
0_axis_slave2_tdata 0 HWEZE IP B9 axis_slave2_tdata
0_axis_slave2_tlast 0] HWEZE IP B9 axis_slave2_tlast
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0_axis_slave2_tuser 0 HWHZE IP B9 axis_slave2_tuser
TLP 4l (slavel)
i_mrd_length I TLP B9 length, ¥f Mrd TLP
i_mrd_at I TLP B9 at, XYM Mrd TLP
i_mrd_attr I TLP &9 attr, 3 Mrd TLP
i_mrd_ep I TLP B9 ep, X¥R Mrd TLP
i_mrd_td | TLP B9 td, X¥5. Mrd TLP
i_mrd_th | TLP ® th, XY Mrd TLP
i_mrd_tc I TLP B9 tc, XYM Mrd TLP
i_mrd_tlp_type | TLP 89 type, 3¥f Mrd TLP
i_mrd_fmt | TLP 8 fmt, X¥5 Mrd TLP

I/ ik
558
i_mrd_dwbe I TLP & dwbe, 3 Mrd TLP
i_mrd_tag I TLP B9 tag, XYM Mrd TLP

i_mrd_requester_id

TLP B9 requester_id, ¥tK Mrd TLP

i_mrd_addr I TLP B9 addr, YN MrdTLP
i_tx_mrd_en I Mrd {8, SEBFEEN
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i_axis_slavel_trdy I B IP 89 axis_slavel_trdy 12f#
0_axis_slave1_tvld 0] HWEZE IP 89 axis_slavel_tvld
0_axis_slave1l_tdata 0] HHZE IP B9 axis_slavel_tdata
0_axis_slavel_tlast 0 HWEZE IP B9 axis_slavel_tlast
0_axis_slavel_tuser 0 HWEZE IP B9 axis_slavel_tuser
TLP ‘A€l (slave0)

i_cpld_length | TLP & length, Xz CplD TLP
i_cpld_at | TLP B9 at, XYM CplD TLP
i_cpld_attr | TLP B9 attr, 3Kz CplD TLP
i_cpld_ep | TLP B9 ep, X¥R CplD TLP
i_cpld_td | TLP B9 td, ¥Rz CplD TLP
i_cpld_th | TLP &) th, Y5z CplD TLP
i_cpld_tc I TLP #) tc, X¥fZ CplD TLP
i_cpld_tlp_type I TLP 8 type, ¥R CplD TLP
i_cpld_fmt I TLP B9 fmt, XYz CplD TLP
i_cpld_byte cnt I TLP B9 byte_cnt, 33K CplD TLP
i_cpld_bcm I TLP B9 bcm, X¥ Rz CplD TLP
i_cpld_compl_status I TLP 89 compl_status, 35 CplD TLP
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i_cpld_completer_id

TLP 89 completer_id, Xf5z CplD TLP

i_cpld_low_addr

TLP & low_addr, 33K CplD TLP

i_cpld_tag

TLP ) tag, XK CplD TLP

i_cpld_requester_id

TLP 8 requester_id, 33Kz CplD TLP

i_cpld_tx_data_valid

CplD #iEMERE, SEFEEN

CplD HIRHESRIFERK, 5

o_cpld_tx_data_ready 0
i_cpld_tx_data_valid ##F, SHEAX

i_cpld_tx_data | CplD #4&

i_cpld_tx_last_data_e CplD JRE—MHIEERES, SBFEEX
) I

i_axis_slave0_trdy I B IP B axis_slaveO_trdy 12t

o_axis_slave0_tvld 0 A ZE IP B axis_slaveO_tvld

1/ ik

558

0_axis_slave0_tdata 0] HWEZE IP B9 axis_slave0_tdata

0_axis_slave0_tlast 0 HWEZE IP B9 axis_slave0_tlast

0_axis_slave0_tuser 0 HWEZE IP B9 axis_slaveO_tuser

TLP Bridge R th X N Z %28 515K TLP NEG N FNE 15.2-10;
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pelk_div2 LS i S, S RN ST, [ Gha ST == g T (R (R QUSSR G RS R

i_axis_master_trdy

i_axis_master_tvid \AR_/

i_axis_master_tdata[127-0] {RAHBHZHT D4DBDZD1><DBD?D€-D5><:\ -
D32D31030029
i_axis_master_tkeep[3:0] EL ]
i_axis_master_tuser[7:0] 800
i_axis_master tlast
o_tlp_comman_length[9:0] Lengih
o_tlp_comman_at[1:0] AT
o_tlp_commen_attr[2:0] Al
o_tlp_common_ep EP
o_tlp_common_td ™
o_tlp_common_th T
o_tlp common_tc[2:0] TC
o_tlp_commaon_type[4:0] Type
o_tlp_comman_fmt[2-0] Fmt
o_tlp_req_dwbe[7:0] DWEE
o_tlp_req_tag[7:0] Tag
o_tlp_req requester_id[15:0] Requester [0
o_tlp_req_addr[63:0] Address
o_bar_sel[2:0] bar
o_req_mwr_en RO S e NS S
o_req_mwr_data[127:0] 040302074 D8D7060S; ){j -
032031030029
o_req_mwr_dw_vid[3:0] ht

o_req_mwr_en_flag

15.2-10 FHERSiEX TLP #aNFE
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TLP Bridge 2R o3t N 7Z i 25115 K TLP R BB R ILE 15.2-11;

1 2 3 4 5 5 7 8
pclk_div2 £ f L £ 14 1 £ 1+ 1L 4+ 1L £
i_axis_master_trdy
i_axis_master_tvid
i_axis master_tdata[127:0] HaH3HZH1
i_axis_master_tkeep[3:0] hf
i_axis_master_tuser[7:0] Bhi0
i_axis_master_tlast
o_tlp_common_length[9:0] Length
o_tlp_ common_at[1:0] AT
o_tlp_ commeon_attr[2:0] Altr
o_tlp common_ep EP
o_tlp common_td ™o
o_tlp_common_th TH
o_tlp_ commeon_te[2:0] TC
o_tlp common_type[4:0] Type
o_tlp_common_fmt[2:0] Fmt
o_tlp_req dwbe[7:0] DWBE
o_tlp req tag[7:0] Tag
o_tlp req requester id[15:0] Requester [0
o_tlp req addr[63:0] Address
o_bar_sel[2:0] bar

o_req_mrd_en

15.2-11 fF{E=21LEK TLP BEHF
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TLP Bridge iR th 52 TLP #EEIR[E Single CplD B HNFLE 15.2-12;

pelk_div2 1L £ 1 f£ 1 £ 1 £ 1 £ 1 £ 1 £ 1 £ 1 £ 1 F 1 _F 1 _F L

i_axis_master_trdy

i_axis_master_tvid N

i_axis_master_tdata[127:0] HAHaHZH X D403020T<BE0T0E0E X 4y P —
D32031D30D23
i_axis_master_tkeep[3:0] 4hf
i_axis_master_tuser[7:0] S'hit
i_axis_master_tlast
o_tlp_common_length[9:0] Length
o_tlp_common_at[1:0] AT
o_tlp_commen_attr[2:0] At
o_tlp_common_ep EP
o_tlp_common_td o
o_tlp_common_th ™
o_tlp_common_tc[2:0] ic
o_tlp_common_type[4:0] Type
o_tlp_common_fmt[2:0] Fmi
o_tlp_req_dwbe[7:0] DWEE
o_tlp_req_tag[7:0] Tag
o tlp_req requester id[15:0] Requester 1D
o_tlp_req_addr[63:0] Address
o_bar_sel[2:0] bar
o_cpld_en ARy
o_cpld_data[127-0] DBOTDBOE % -
D32031030029
o_cpld_dw_vd[3:0] 2'hf
o_cpld_en_flag

o_cpld_multi_flag

Q

15.2-12 iR[E Single CpID R E 0 %
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REZA CplD BN FUWE 15.2-13 R,

pelk_div2

i_axis_master_trdy

i_axis_master_tvd

i_axis_master_tdata[127-0] HAHIRZH L @ AHEHZ: D@:
032031030029 032031030029

i_axis_master_tkeep[3:0] a i

i_axis_master_tuser[7:0] T )

i_axis_master_tlast

o_tip_common_length(9-0] e e
o_tip_common_at{1:0] AT T
o_tlp_common_attr{2:0] Fm r
o_tlp_common_ep ep EF
o_tlp_common_td ™ ™
o_tlp_common_th ™ ™
o_tlp_common_tc[2:0] = 503
o_tlp_common_type[4:0] X T T
o_tlp_common_fmt{2:0] T =
o_tlp_req_dwbe[7:0] DWsE DiEE
o_tlp_req_tag(7:0] X Teg Tag
o_tlp_req_requester_id[15:0] Requestsr D RemETD
o_tlp_req_addr(63:0] Afdres =
o_bar_sel[2:0] T 123
o_cpld_en

o_cpld_dw_vid[3:0] H

o_cpld_en_flag

o_cpld_mult_flag

15.2-13 IREIZ A CplD fEE Y
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AXIS-SlaveO TLP H4EBE FIE 15.2-14 Fi7R;

1 2 3 4 5 B8 7 8 9 10 11 12 13 14 15
pelk_div2
i_cpld tx data_valid
o_cpld_tx_data_ready
i_cpld_tx_data[127-0] D4D302D1 < DED7080E; -
032031030029
i_cpld_tx_last_data_en
i_cpld_length[9:0] Length
i_cpld_at[1:0] AT
i_cpld_attr[2:0] At
i_cpld_ep EP
i_cpld_td o
i_cpld_th TH
i_cpld te[2:0] T
i_cpld tlp_type[4:0] Type
i_cpld_fmt[2:0] Fml
i_cpld_byte_cnt[11:0] Byte Count
i_cpld_bcm BCM
i_cpld compl_status[2:0] Compl Status
i_cpld_completer_id[15:0] Completer ID
i_cpld_low_addr[6:0] Cower Address
i_cpld_tag[7:0] Tag
i_cpld_requester_id[15:0] Requester ID
i_axis_slavel_trdy
o0_axis_slavel_tvid
o_axis_slave(_tdata[127:0] HAHZHZH1 D4D3020}X DED7DB0EX. re
032021030028

o_axis_slave(_tlast

o_axis_slave(_tuser

15.2-14 Slave0 TLP B4E B8 F
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AXIS-Slavel TLP B4EBE A 15.2-15 Fi7R;

1 2 3 4 5 & x 8 8 10 1
pclk_div2 % 4 1 4+ £ L F 1 £ | 4 1 £ | 5
i_tx_mrd_en
i_mrd_length[9:0] Length
i_mrd_at[1:0] AT
i_mrd_attr[2:0] Aty
i_mrd_ep EF
i_mrd_td o
i_mrd_th TH
i_mrd_tc[2:0] TC
i_mrd_tlp_type[4:0] Type
i_mrd_fmt[2:0] Pt
i_mrd_dwbe[7:0] DWEBE
i_mrd_tag[7:0] Teg
i_mrd_requester_id[15:0] e
i_mrd_addr{63:0] Addiess
i_axis_slavel_trdy
o_axis_slave1_tvid
o_axis_slavel_tdata[127:0] *A2HEHZHT

o_axis_slavel_tlast

o_axis_slavel_tuser

15.2-15 Slave1 TLP B4E B F

AXIS-Slave2 TLP HEBEFUE 15.2-16 Fi7R;
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pelk_div2
i_mwr_data_valid
i_mwr_data_ready
i_mwr_data[127:0]
i_mwr_last_data_en
i_mwr_length[9:0]
i_mwr_at[1:0]
i_mwr_attr[2:0]
i_mwr_ep

i_mwr_td

i_mwr_th
i_mwr_tc[2:0]
i_mwr_tlp_type[4:0]
i_mwr_fmt[2:0]
i_mwr_dwbe[7:0]
i_mwr_tag[7:0]
i_mwr_requester_id[15:0]
i_mwr_addr[63:0]
i_axis_slave?_trdy
o_axis_slave2_tvid
o_axis_slave2_tdata[127:0]
o_axis_slave2_tlast

o_axis_slave2_tuser

> DMA Ctrl &1

DAaD3D2D 1< DED7I805X] .

D32031D30029

DWBE

Requester 10

Address

XH2H3HZHT X D4D3D20 1 X DECTC0s:

¥
D32031030029

15.2-16 Slave2 TLP B8 N

LA HE RX_ENGINE &5 F0 TX_ENGINE #IRiFRKE—MER$, STH PCle 51845

w OB EEIEZ BINAE, i¥157EE RX_ENGINE &R TX_ENGINE #&k;

> RX_ENGINE #&3k

BEWRHERSE X N E DMA ZHI{E REE i DMA K15, F S5/ Biritit AR

DMA 5K E; BB PCle &I RH DMA LUK PIO $iE 6, it X R 894047 ; =R E9

&OZIEWE 15.2-5;

% 15.2-5 RX_ENGINE #[O%I%

]

1/ fiid

clk

%05, B IP 89 pclk_div2 24t
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rst_n

S0{ES, B IP B9 core_rst_n 12, (KB FE

2

i_cfg_max_payload size[

B E R FEERSIER(Mwn)FE MR IR

X (CplD)B& K payload size.

cfg_max_payload_size[2:0]:

| 000b:128byte 001b:256byte
2:0]
010b:512byte 011b:1024byte
100b:Reserved 101b:Reserved
110b:Reserved 111b:Reserved
B G FM A R(Mrd)f& X payload
size.
i_cfg_max_rd_req_size[2: 000b:128byte 001b:256byte
0] | 010b:512byte 011b:1024byte
100b:Reserved 101b:Reserved
110b:Reserved 111b:Reserved
TLP REIER

i_tlp_common_length[9:

0]

TLP & length, £23F Mwr, Mrd. CplD X 3 #f

TLP

i_tlp_req_dwbe[7:0]

TLP 89 dwbe, 83F Mwr, Mrd X 2 fh TLP
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i_tlp_req_addr[63:0] I TLP 89 addr, &3F Mwr, Mrd X 2 7 TLP
| 3%
58
/0
i_tlp_cpld_byte _cnt[11:0] I TLP B9 byte_cnt, XKz CplD TLP
i_tlp_cpld_low_addr[6:0] I TLP & low_addr, 33 CplD TLP
bar bt
i_bar_sel[2:0] I 3'b000: bar0  3'b001:bar1l  3'b010: bar2

3'b011: bar3 3'b100: bard 3'b101: bar5

i_mwr_req _en I BiEKkERE, SREEEN

i_ mwr_req_data[127:0] I S#4R

DW f£RE(ES, tLFEN 1 RRXH DW #
EEM, bit[0]=1: 0_req_mwr_dw_vld[31:0]8%%;
i_mwr_req_dw_vld[3:0] I bit[1]=1: o_req_mwr_dw_vld[63:32]8%;
bit[2]=1: o_req_mwr_dw_vld[95:64]B%;

bit[3]=1: o_req_mwr_dw_vld[127:96]5%.

EERMEHRIERNESERNERES, 7
i_mwr _req _en_flag [
BREERFESHET, SBETFEN

i_cpld_tag[7:0]

TLP # tag, XK CplD TLP

CplD {#gE, EBRFEX

i_cpld_en

- 196 -



MIEARS: /NRES FPGA Www.meyesemi.com

i_cpld_data[127:0]

CplD #UE

DW {E8EfES, th4FEN 1 R RXIMNEI DW £
EEW, bit[0]=1: 0_cpld_dw _vld[31:0]E%;

bit[1]=1: o_cpld_dw_vld[63:32]5%K;

i_cpld_dw_vld[3:0]

bit[2]=1: o_cpld_dw_vld[95:64]H5%K;

bit[3]=1: o_cpld_dw _vld[127:96]5%K.

CplD BARHEHRI GBS SERNIERRES,

i_cpld_en_flag | [FFaa R4

RHESHY, SBEFEN

EZA CPLD BEEH, AR&iE—TREE,
i_cpld_multi_flag I

SHREFEEN

DMA 4=l
o_mwr32_req 0 32 fithit MWR S RfM LI5S
i_mwr32_req_ack I 32 {utbiit MWR ERNBES
0_mwré4_req 0 64 Uttt MWR EXRfit LI5S
i_mwr64_req_ack I 64 Uttt MWR ERNEES
o_mrd32_req 0 32 {utthiit MRD &kt &5

i_mrd32_req_ack 32 fith it MRD BREEES

g

=514
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MIEARS: /NIRES FPGA
/0
o_mrdé4_req 0 64 {utthit MRD &kt &5
i_mrdé4_req_ack 64 Uit MRD 5k NEES
o_mrd_mem_length[10:0 DMA ZHi#IEKE
0
]
o_mrd_mem_addr[63:0] 0 RC iz DMA $&/E bk
o_mrd_ram_addr[31:0] 0 FPGA i RAM B MRD #&{E itk
o_ DMA fEBmEIRRKE
0
mwr_mem_length[10:0]
o_mwr_mem_addr[63:0] 0 RC i DMA 2 {Ethit
o_mwr_ram_addr[31:0] 0 FPGA i RAM B MWR 1#2/E it
DMA #4E i
o_dma_wr_en 0 SEFREES, SEEEN
SERUES ., #IE DW NER/NB{L,

o_dma_wr_be=16"h000f,
o_dma_wr_data[31:0]8%;
o_dma_wr_be=16"h00ff,

o_dma_wr_byte _en[15:0]

o_dma_wr_data[63:0/5%;

o_dma_wr_be=16"h0fff,
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o_dma_wr_data[95:0]18%;

o_dma_wr_be=16"hffff,

o_dma_wr_data[127:018%.
o_dma_wr_addr[63:0] 0 SititES
o_dma_wr_data[127:0] 0 B#HIEES, DW AR/INBI
PIO SR
0_pio_wr_en EfFgEES, SBTEEN
SERUES, #E DW NER/NBLL,

0_pio_wr_byte_en[15:0]

0_pio_wr_be=16'h000f, o_pio_wr_data[31:0]8%;

o_pio_wr_be=16'h00ff, o_pio_wr_data[63:0]

B
0
0_pio_wr_be=16'h0fff, o_pio_wr_data[95:0]

Ba%
0_pio_wr_be=16'hffff, o_pio_wr_data[127:0]
B,
o_pio_wr_addr[63:0] 0 Sibit=S
o_pio_wr_data[127:0] 0 SHIEES, DW Am/NE{L

DMA #Z#I#EXES2H RCiH T ARIELE BART MNHEFHEZIE, BT X it #iTRE R

5 A4

EARRNESA

F| FPGA i, M LIS DMA £ HI1ZFIBINEE,; SEREEWNZE 15.2-6
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N
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% 15.2-6 DMA {55788 %

kit aF iz
=
DMA 7Zf#aRiZiR1E
Bar1+0x1 mrd_mem_ad DMA B#riAiE MEM 1§ 32 fiuithht
32
00 dr_l
Bar1+0x1 mrd_mem_ad DMA B#riAiE MEM & 32 fuithit
32
04 dr_h
Bar1+0x1 mrd_ram_add DMA B#r¥E7/~ FPGA RAM BY#] 4R bt
32
10 r
Bar1+0x1 mrd_data_len DMA FfEsiZ#UIREKE, BI/DW
10
20 gth
DMA FAE 2 IRMF P HIESE A RAM 52
HE 788, CPU REaIE FPGA &I EEL
Bar1+0x1 mrd_finish_re B 788, 2 DMA FESERIRIERER, B
32
30 g £ mrd_finish_reg[0]=0,2 DMA 7Ffi&851&
BELER, BE mrd_finish_reg[0]=1, 42
M/ FPGA IEEFF/REE O,
Bar1+0x1 mrd_32_64_ad Mrd BB KERRFERE,
32
40 dr oAl RS 32 4
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mrd_32_64_addr[0]=0,

MK 64 I :

mrd_32_64_addr[0]=1,

DMA fFfEsR 5 iRMF

Bar1+0x2 mwr_mem_ad DMA Ff#2sS18/E, 8 MEM 1§
32
00 dr_l 32 fi ik
Bar1+0x2 mwr_mem_ad DMA ZEf#28518/E, 35l MEM &
32
04 dr_h 32 fi ik
Bar1+0x2 mwr_ram_add DMA fFfia8 5481E, FPGA RAM 894
32
10 r ooy kil
Bar1+0x2 mwr_data_len DMA ZFi==SHIEEKE, B4i/DW
10
20 gth

DMA 7Zfi28 S21F, R L RAM T
P B 7R .CPU SEME FPGA fEIRIEE
57728, Y DMA EFHEREIRIERE
Bar1+0x2 mwr_finish_re EIE mwr_finish_reg[0]=0, = DMA Z{#
30 g * BEEELR, @ME mwr_finish_reg[0]=1,
KX CplD #IEEL CPU /7 FPGA 1€

mwr_finish_reg

EEEE
B%,
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40

Bar1+0x2

ddr

mwr_32 64_a

32

KE 32 fiI: mwr_32_64_addr[0]=0,

Mwr BCEMIEKERBHFR, ik

HHKE 64 {i:

mwr_32_64_addr[0]=1,

> TX_ENGINE &

IR EERTMEIZ FPGA iB1E7F PCle & TLP G182 4], #BX E1E(5 S 7 RX_ENGINE

# TLP_BRIDGE Efiffiif, b AEEHR, RIHFHBFER(E KB E FPGA RENRIT77E

FLRIESFM),

> RCi% DMA 45512

> DMA FfEsiEiiiz

DMA FhEiERiZNE 15.2-17 Fi7x;
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(DMA Mrd%liiz.é‘)

Y

CPU I &K N A-AK327 ik
(H1E2%: barl 0x100)

Y

CPU N KN mE324 bt
(%5 17-2%: barl 0x104)

Y

CplD¥#E /ERAMTI I 46
bk, A7 %32bit
(HAER%: barl 0x110)

A 4

CPU F REHE MK
(& 172%: barl 0x120)

Y

FPGAfE I RIEDMAELTE
M
~

!

F I CPUR Cpl D

CPU | DMAEHF IR A
EHRERBTES (B 7
#%: barl 0x130)

Y
FPGAifitaxis_slaveif i
iR [AIDMA B R A 1
CplD#E#E6, (1FR5%
B, ORARITEH) » Z
JEFPGATE a7 A7 IR ESTE

A J

(e

B 15.2-17 DMA g SiEREE

» DMA &5 R E

DMA FhEiERf2NE 15.2-18 Fi7R;
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(DMA Mwr /T s’:’a)
¥

FPGAfE b RIAEDMAE #
v {EfTLP
CPU T KW AF(K32f Huhl:
(ZF{F%&: barl 0x200) v
CPU HIDMAE #EIhE
EHTRAIES (& fF
v %2, barl 0x230)
CPU F & W A7 =32 or it ik

(ZF{7#%: barl 0x204)

FPGAjifi1Taxis_slaveiflig
IR [FEIDMA S /E R &1
—~ : CplDEHER (1FR5E
CpIDHE FERAMITI B84 i 1 A, OFRIRATER) E,(_
(7 {r-2%: barl 0x210) %
CPU F R BRIy K ( R >
(7717 28%: barl 0x220)

15.2-18 DMA Ziz2 B iRz E

15.3. Ii2iHEA

> hESERI

SERIHAEEENE 15.3-1 Fimk.

Testbench
Root Complex Taipaiit
wart2apb APB PClc_DMA e
ECTeRs ; AXTS_ Master |
> RX_ENGINE || o
| peie_cfz
-
~erl PCIe TP PCle TP TLP_Bridge
e
PCle Tx o wr
L AXIS_Master | iscisciine > =
L, — TX_ENGINE o 27
' [ pio 8630 )
1 4 pio_wi_data[127:0]
ips21_pci | (Piowr_dataf127:0] 7|
> e dma

15.3-1 (FESEZ R NEEER
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S2ZZIHAEERE S Root complex # Endpoint, Endpoint i5&%& PCle DMA Ifj &€
HEZRE,
Root complex FEH THIERAR,
> uart2apb: #EO¥BER, K& O%ARE APB &0,
» pcie_cfg_ctrl: {X# Root complex UBER, {RiEMAF&EiE APB #EHOWNBE B
RS AXI4-Stream RO FNEE TLP €, 5THAX Endpoint MECE.
> ips2l_pcie_dma: {RIFEREF=ERFE AXI4-Stream EONFH TLP &, TW
DMA #1 PIO 2% 88, EARSFEEIEE IP UG (UG042004_Logos2_PCle_IP),

» PCle IP: PCle IP TR Z, #& A AXI4-Stream,

BERE: E=FHERE,
BITHIA: sim.bat

{AHE filelist: pango_pcie_top_filelist.f (FE R E I T B R,

|— New Divider
£ Jpango_pcie_top_t ﬂw_wwgo_rxk

£ pango_pcie_top_thju_pango_pde_top_
#.. Jpanga_pae_top_th/u_pange_pcie_top.

15.3-2 (hEKRFAEE

TJEIEN DMA BIES2E, (FEXEIRM T 1DW, 8DW, 64DW, 128DW, 256DW., K

DMA #1 PIO #/E, DMA S LN NZFEEHIFERE M S FSRRS, HEEN PIO B

S, AMAERIERIEE pango_pcie_top_tb.v X, SFRITMHBERP, #H

sim.bat A4, EFE TR JIZEST sim.bat K,
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> ERES

PC SR IRENE S RC 3, EP S S M 100 F AT HEN R, BEWAN FRIEE

-

1. A BREFENKE flash, SAEHIR FPGA SEIHEF/E PC B EMA bios,

2.8 linux 2%, 2B RT linux XHZEH) doc XL EH) PCIE 3R X1,
MTE R

(& ) > M5 > meyesemi > Public > 2_Demo > 5_15_PCIE_DMA >
T H#= == =8
[rcie siERETE oo
15.3-3
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