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1. LED E7KXT

1.1.  =EREAD
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SME7 ST
Window11
PDS2022.2-5P6.4
ITEES7S R

MES2L676-100HP-MINI
1.2. LERE

BENE, 7, DRI EELARRMIZAREE;

1 /NB$=60 73§9=3600 ®, ZiBFet4kah 1 /B, B EBkED 3600 X
StHEFEENTEN, XM HTENAREERNEE,RMNEBRZA
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AEHFEE PG

B (T),
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1.2-1

AHFRAPEE X P IRR ABARE BRNXRNT:
f=1/T

£ 100K 1R~ L Bim b e E—1 27MHZ B9BS &,

FRUAE EHIZ A 37.037ns, M A1 FPGA Bi& it &A1 always LB E# 2 EN P EH
B HIERHTRE AREMNITUEN—1NEE, SENGSHN EAEMILZETEN, ILETE—
TR, ZTEEM 1 MERRETT 37.037ns, BMREER 15 B91F, RFELLEITH#1E 26999999

BT, EAM 0 FFIAHHEL, FrATH40E] 26999999 BN o], MR E—F T , AL H#E, 13499999 i 2

0.5s,



MISARS: /NIREE FPGA HMUSEiH: 17665247134

USER_LEDI | RLGRALOK D13 G I K
USER_LED2 | RLGRALOK D145Gw G
USER_LED3 RLGRALOK___ DISSHY
USER_LED4 | RLGRALOK___ DI6KHY G
USER_LED5 R3 panLOK D9 l/r(r[/"uw_(;
USER_LED6 | R4 \anlOK mngﬁ‘w_n
USER_LED7 | REpl0K___ D128 G
USER_LEDS | RE IOk DIZER G
1.2-2

SBIRIKRRESIBAE, A LR LE 81 LED X\THREA,
124 0.55 E#— )% LED YT, & LED \T2IMAKITMK, oJLAE 0.55 KX =m=—" LED XT,
(EEBEFHE 1 XR, RBFH O EXR)

00000001&10000000
iO.Bs + 055
ololololofo]1]o ol1]ololofo]o]o
io.5s * 055
ololololof1]o]o olol1]olofo]o]o
io.5s * 055
ofofofof1]ololo}l—o0]0]0]|1]0|0|0]0O
. bs
& 1.2-3

WREEEX L& ILEENS EFRXR S 5+1,1H48%) 13500000-1 Bp o], LB # 2 0.5S,
1.3. EOMER

w0 1/0 s f&EiR
CNT_MAX Parameter 26 HHHNEXE, EERE.
clk input 1 R, 27MHZ
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rst_n input 1 EHfES, BEX
led[7:0] output 8 led XTHEFHIES

1.4. TR
module led_test
#(
parameter CNT_MAX=26'd13_500_000
)
(
input clk,
input rstn,

output [7:0] led

//reg and wire

=26'd0 ;

reg [25:0] led_light_cnt
=8'b0000_0001 ;

reg [ 7:0] led_status

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

end

assign led = led_status;

endmodule

KRBRE=ATEEX NS CNT_MAX ZARIRETHNEAE, EIAZ 13500000, tEH2E
B 0.5S, T LAEIT 8 BUZ B K 243 2 B B9 Y [al,

KBH) 20-28 17, HEZ E led_light_cnt LI 7 E 2889088, ST RN EFEHILEM 1, R
BTit#0. BT M 0 FrEa Tt FrRAHE8E CNT_MAX-1 BIHEEE 0

WEWBPW?LiﬂTEDHW%EE%JM;HN%% 8bit WL E,
Led_light_cnt=CNT_MAX-1 B, 51k led_status @A 117,36 TR S A o] LA Y, led _status<<1,
ﬁ%ﬁga@§£§EEﬁ£E1oooo 0001->0000_0010->0000_0100.....->1000_0000, SLEL7KXT B9 R,

1 39 17, MBEIAHEIZEE, ¥ led_status HEREL led,
1.5. KBHER

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;
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end
always#10 clk = ~clk;//20ns 50MHZ

led_test

#(

.CNT_MAX (10)
Ju_led_test(

.clk  (clk ),//input

stn (rst_n ),// input

led (led ) // output[7:0]
);

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 BARBEAFUX—LEAERLER, ERTEK Modelsim HERETE LMY
TG FRARIR A RKERE 19-26 17, B4 7 HATBURKATE R D] AR B ACHEH 21 17,CNT_MAX
FEANSHENE 10, X2 AT HMIENEIE, 1R &R 13500000 493F, HAIFERE 0.55 &
BILER, XFEBEHNXK,
KHBEH 8-16 TR IBRXNEMM N RYIE, IR 20ns f5, S LR, HEKAZER 10ns B
R—IR, RERL 50MHZ HI6S 59,
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1.5-1
BiRIRRBSIBAE., HMPELE, TTUET led_light_cnt 812 10 MR/, led_status
SRER—N, FELRER,
1. 6. g,

XERSEFANBNFEIRITHEEFNERS R, BENTIESABIEHER,
1.6.1.4TFF PDS k{4, g2 T2

Step1: $TFF PDS 44, =5 NEW Project, AEXHIEESRITETIE;

[h Pango Design Suite 2022.2-5P6.4 (on DESKTOP-NTRMANG) - 8 X
File Edit View Tools Window Help

Pango Design Suite

Getting Started & Help

gﬂ open Project
iiv Open any previously created project.

Open Example Project
o of the wutorisl

aaaaa

1.6-1

Step2: B NEXT;
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MIEE

@ New Preject 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.

< Back | Cancel

1.6-2

Step3: BIFEZ AN led_water HIREFIXNNHXEER, ZF8E Next;

HEIRABOEREIEINIERR. IBXR TENG4RSEBHEER,
[Project Name] 2T EXHER, BRIAA project, (RATFFE. #F. THZE (). 4T (-).

= ()

[Project Location] BFEFEFIENITERR, XGEXZERATFFEE. #HF. Til%
()AL () R () @~ , A+ = H R (), BEEEARELNERERZERE, I IEXENE

&R,
[Create Preject Subdirectory] ¥ TREXHZ/EATIEERN—IBA.
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@ New Preject Wizard
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

| Cancel |

| < Back || Hext >

1.6-3

Step4: ¥%&4% RTL project, =5 Next;

[RTL Project] AF €I RTL I, BB IR TLUNIT synthesize, device map, place&
route, report timing, report power, generate netlist } generate bitstream &,
[Post-Synthesize Project] BFRIZZERE L. MEMNITZTTLAIT device map, place&

route, report timing, report power, generate netlist X generate bitstream %,
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Eh New Project Wizard
Project Type

Specify the type of project to create.

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

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

| < Back|| Hext > “ Cancel

1.6-4

Step5: B Next;
ZRMmEo]LL Add Files #1 Add Directories Ei&00 rtl JEXERFE rtl BXE, ARIAE
rtl 4R RIRF, Add Files #NiE D B934, Add Directories FHRMEP RN EHLTREESERNX

%, EQET THE Add source from subdirecotires MGRMEABRNFERTEENXH, B E
#E NEXT BRaSaRmscis,
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E New Project Wizard

Add Design Socurce Files

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

File Nams File Location

Add Files

Bdd Files List

2dd Directories

i

Create File

Remove

Mo

= Tp

Move Down

M

e to Top

Move to Bottom

r_j Copy design files into project
Scan and copy include files

I_I Rdd source from subdirectories

|<Back||Next>||Cance]_|

Step6: B Next;

1.6-5

E] MNew Project Wizard

Add Existing IP

Specify IPs to add To your project.

File Name File Location

Add Files
Add Files List
2dd Directories

Remove

[ ] copy IP files into project

Add source from subdirectories

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

Step7: B Next;

1.6-6

-10-
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[th New Project Wizard 7 X

Add Constraints

Specify or create a constraint file.

File Name File Location Add Files
2dd Files List

Create File

Remove

Move Up

Move Down

Move to Top

Move to Bottom

| | copy constraint files into project

e | [ > ||

1.6-7
Step8: IEFE[U R BS HE EX KETH, ZFRE Next;
synthesize tool o] LkFREZEASTEA Synplify Pro B ADS, ELK S {EH ADS 28T H,

[th New Project Wizard ? %

Part

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

Device family Show in "Available devices' list
Family: Logos2 ga” L¥ Package: FBGGT6 i\j'% W
Device: PGZL100H iu = v Speed Grade: -6 ‘ﬁ@ v
= I
Filter: W
Available devices:

Distributed RAM

Part APM FE LOT
PG2L100H-6FBGAT 6 _ 133200 86600 19300

— Select Synthesis Tool

Syntheais Tool: BDS éﬁ‘é{lﬁ L

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

|{Back||NExt>||Cancel|

1.6-8

11 -
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Step9: #£ summary 8 Finish, = TRH0IE;

[th New Project Wizard ? X

Summary

When you click Finish, the project will be created with the following settings:

Project Name led water
Project Location D:/admin/desktop/led water/led water/led water
Number of design source files added: a

Number of design source directories added: 0

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

1.6.2. 33 M0% it XX 44

PDS RGREWTE:

T Pango Design Suite 2022.2-5P6.4 - Di/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD)" - 8 X
File Edic View Project Process Tools Window Help
0 . =] 2 2 B b G i3 =] iy}
Baviiecos 8 O M| B eroject Directory oex
Files
[ (e sy
- Find: Filter Seorch Case Sensitive || Whole Words
exoect eme: 1ed acer
= Designs -
o Eroject Version: 110
Constraints
= ——— rarc: PG2L1008-673676
Top Module:
Design Terget: nommal
Project Location: D:/admin/deskson/led water/led watex

Total CEU Time:

Total Process CEU Tize:

Total Real Time:

[B  comtle

[®  synchesize

[ pevice uap
23  Place & Route
Report Timing
Report Bover console -
Generate Netlist .

[3  Generate Bitstream
Welcome to BANGO Tcl Console.

2ot nsore [ I
1.6-10

-12-
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Wi Designs, ¥aIHEHIZITH module XA, HEKERIEHBIFH verilog XN
B TRED;

[fh Add Sources ? 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 4dd Files

Remove

................

| Copy design files into project
Scan and copy include files

| Add source from subdirectories

& 1.6-11
ISR TRE:
EHEOD AT Add Files, ERFMXER TIE;

13-
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[ [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 Add Files

i :Copy design files into project |

| Scan and copy include

i | | hdd source from subdirectories

| < Back | OK | Cancel ‘ |
B 1.6-12
mEXM4E IR
1)EBHODRE Create File;
I- @ Add Sources =— — __? 7

| 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 BAdd Files |

i :Copy design files into project
Scan and copy include files

| Bdd source from subdirectories

1.6-13
2)i%#% Verilog Design File, X#& %1 module F—%, RIAKR, AF 0K;

-14 -
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E Create Design Source File

-3
>

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

File Type: Verilog Design File ([.w) '

File Hame: led_war.er:|

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

QK Cancel

1.6-14

[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 ndd Files List

Rdd Directories

el
1]
H
=1
=
i

Create File
Move Up
Mowve Down
Move to Top
Move to Bottom
|_ Copy design files into project
Scan and copy include files
'_ Add source from subdirectories
| < Back H 0K H Cancel ‘

1.6-15
4) mi Cancel;

-15-
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E 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 —I/0 Port Definitions
Module Name led water
# Port Name Direction Bus MSB LSB
- INEUT Il
+
¥

1.6-16

5) BOAFTFHT X4, SRIE IR IHEY module SHI#X;

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

. Project Directory

B

0o ae 5 O €

g | E 2 & 2 |

| @ Q|

File Edit View Project Process Tools Window Help
. - o = = po
O = b | g | % & E BB H
Havigator g x P{ Report Summary

Sources Files ~

E =B Qa

Q B = | e !

A = |A| | IP| E 1 Efmodule led water|
=+ 4] PE2L100H-6FBGETE :

- = Designa(l) J s

endmodule
- led water (led water.wv)

! Constraints

Simulation

1.6-17
RERTE, XK.
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[t Pango Design Suite 2022.2-SP6.4 - Di/admin/desktopyled 3 led s led_water.pds (on PC-20200227DQAD)*

File Edit View Project Process Tools Window Help
1) # | = # | EEBEHREGE

Navigator & X T Report Sumary [ eroject Direcrory

Files = — s == ,..‘
HEESB Qe+t 5|E=T 22|z c|aQ | *=
| P 4
1 |& medule led watert
= §]] pe2L100H-6FBGETE 2 input cik ,
™= 3 input rst_n ,
4 output [7:0]11ed
= 5 )i
Constraints
Simalation 7 f———— clock frequency : 27_000_000------ 7

parameter time 500ms = 25'd13_500_000:

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

- Timing 500 7/
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 :
end

Vs hange led st 754
always @(posedge clk ) begin
if (~rst_m)
led status <= 8'b0000_0001 ;

else if {cnt_time == time 500ms - 1'bl)
led status <= {led status[6:0],led status[7]} :
clse

led _status <= led status ;
end

22| =ssign led = led status :
34| endmodulel

Compile
Synthesize
Device Map

Piace & Ronte D:/admin/desktop/led water/led water/source/led water.v

[&  Report Timing
[ Report Power Conscle
[ Generate Netlist ¢ "

4
2

1.6-18
1.6.3.%Ri%F
A XA TARIEIT Compile fife:
(1)MFE Flow g Compile #ITES;
(2) /T Compile | Run #7545,

Synthesize

' Device Map

E] Place & Route

: Beport Timing
BReport Power
Generate Netlist
Generate Bitstream

1.6-19

-17 -
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1.6.4.TIEAE

=i Tools 4% User Constraint Editor(Timing and Logic)si& s TEZEMR , User
Constraint Editor(Timing and Logic) %% Pre Synthesize UCE, #1 T E FfR:

[ Pango Design Suite 2022.2-SP6.4 - D:/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD)"

File Edit View Project Process “ Window Help

r " -
B b B =E A ]
Havigator Physical Constraint Editor (Post-Map) Fost Synthesize UCE

Files Route Constraint Editor L= § i
| = £ Design Editor S ‘
U . [Z] Power calculator
|| PG2L100E-6FEGETE T) Power Planmer
lea e SSN Estimator
i ):,:
: SSN Rnalyzer
[ Constraints
Simlation Insercex [ 14
‘: Debugger 0a:
Configuration
IP Compiler
< Synplify Pro i
[ Compile Simulation Libraries
Schematic Viewer »
Timing Analyzer LA I 11b1)
' language Templates
R CTHEX="CHE TIME ¥ T BT
1 end
F == e change led statums—--—-——--———--—- /7
5l always @(posedge clk ) begin
if (~rst_n)
led status <= 8'b0000_0001 ;
else if (cnt_time == time 500ms - 1'bl)
28 led status <= {led status[6:0],led status[7]} :

else
led status <= led status ;
end

assign led = led _status ;
endmodule

Flow

1.6-20
Tools TF#Y 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

O !

E
%
[

Navigator
Sources Files n, =i Post Synchesize UWCE |
| B & 4
[ module led water(

BG2L100E-6FBGETE 2 input clk ,
i 3 input rst n
=t ik,
TN Bjs“ms - 4 output [7:0]1ed

5 5 Yi

~2f Constraints 5

= simulatien 7 Vi kiininis: clock frequency : 27 _000_000---—-- 14

8| | parameter time 500ms = 25'd13_S00_000;

C reg [24:0lcnt_time ;
11|0 | reg [7:0]1ed status ;

17 Timing 500m £
L)l always @(posedge clk ) begin
if (~rst_n)
cnt_time <= 25'd0

else if (ent_time = time 500ms — 1'bl)
cnt_time <= 25'd0 ;
elsze

ent_time <= cnt_time + 1'bl :

1.6-21
T E#= User Constraint Editor(Timing and Logic)E #x,

-18-
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1.6.4.1.1. By

TH UCE J3,i%#% Timing Constraints j3i%## Create Clock MBI AN, ENT—KE
BN port BN FETERBR EBE,

File Ed4ic View Project Process Tools Tindow Help

h 3 | N AE: L]

Havigator 8 x Report Summary B3 Eroject Directory
: Files

i
=i Accributes  Device

= {i] ze2n1008-67BGETS

led varer.y  [ESEEE

Current device : PG2L100H-GFBGET6

Create Clock - (Double Click Blank Area To Create a Create Clock Constraint)

E £
. Llock: Enable Clock name Source objects Period Waveform
T Create Clock 7 x

Set Clock
Set External Delay

S B Iapurs
Set Inpuc Delay
Set Output Delay

Rssercions
Set Max Skew
= B Exceprions
Set Max Delay
Set Min Delay
set Multicycle pach
Set False Fath
B others
et Disable Timing

= summazy

Flow

s s s et

not specify source cbjects, but give a clock name, a virtual clock is
:

Clock name:

Source abjects: [get_ports {clk}]

Favetorn
Perioa: ns
Rise ac: 0.000 3 s
Fall ac: 12518 © e
T 037

Add this clock to the existing clock (no overwriting)

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

console

Total time(

Carrent device ¢

Messages* Zogt

AEHEPE IS, XEKEE
BiZTUH. eI TR TE MR

1.6-22

EW, FMEHSH, [E 0K

T Pango Design Suite 2022.2-596.4 - D admin/deskiop/led waterlec wateled wter pds (on PC-20200227DQAD)

File Eait View Project Process Tools Window Help

Z

e x Repore Sumary [ Project Directory  ledwater.v (WLl
Files y
> | correnc device : 2e211008-67BGE76
'
e Y coribuces  Device
PG2L100K-6FEGETS
3 « # = & | create Clock - (Double Click Blank Area To Create a Create Clock Constraint)

Enable  Clock name  Source cbjects | Period | Waveforn

1 ¥ clx {oecports [clk)] 37.037  0.000 16512

Set in Delay
yele path

Flow

3 compile
Synthesize
Device Mep
Place & Route

Report Timing

console

veasages® Togt

& 1.6-23

-19-
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1.6.4.1.2. ¥MELYER

¥TH UCE J3, &#F Device Fi%#E 1/0, RIFFREBKIE 10 N E,

[ Pango Design Suite 2022.2-596.4 - D:/admin/deskiop/led water/led water/led water.pds (on PC-20200227DQAD) - 8 x
8 o8 x
e
I
| I
i
i
o i
[ packag
oot Tabs osx
10 ommection|_tac e vecto ) WIE | ousiGEem | SiEe | o CHIP TCRMNION NS DRNEMO | VELMON | VTWOVE | O
L o -, ) none st
b o s s
b o e s . rore mst
i o w s . now st
Ol o e [ rst
e oomeor as s a3 . oz
£100 b e s ‘ wore s
b o a s . nowe ns
5 o 2 anns s
E o e 2 s - rore
i
Hesmgesr loge
B xr00¢ =s|

1.6-24
RRREBREYF 10 DEE, /RERE, SEMK.fdc X, TRAR,

nn

1.6.5.58

1217 Synthesize REBLAT A o] PASSI:
(1)XWFE Flow 8 Synthesize HITES;
(2)AT Synthesize md Run HITES;
5 Synthesize ##{FfE, S&EE TEFR:

-20 -



IS ARS: /INIREE FPGA

WI=5E38: 17665247134

T Pango Design Sute 20222-595.4 - /acin/desltop/lec wter/led wter/ied aterpd (on PC-202002270QAD)

File B View projecs rocess Tosls indow Felp
K] b 3 | | & B @ & |
Hevigator ® X [T neporc sumary [ Eroject Directory  led waver.v
Fides » | M @ | currens device : serioos-sracens
| @ !

& PG2L100H-6FBG676
[= Designs
b

= [#f Constratnte
led water.fdc (:/admin/desktop/1
Similation

o
=] package view
Too1 Tabs
1/0 oreecTIon 100 s vecto TosTAARD

oz 1 ouma a7 s s waesss .

i 17 BANKL3 a0y LVCMOS33 4

- ale BANKL3 LVCMOS33 4
a7 s s tansss .
£ s traesss .
s = traess .

Flow Y s Lvcuosas .

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

Report Timing
Beport zover
Generate Netlist

Genesate Bitstrean

console

Save Constraint in file D:/admin/desktop/led_vater/led vater/led vater.fdc success.
Brocess "Synchesize” started.

Current cime: Sun Jan 5 18:51
Action from compile to synchesize
Action from compile to synchesize
Action from compile to synchesize:
Process "Synthesize” dor

106 2025

Lapsed is Onsom:ils
Total CBU tize elapsed is 0n:d
Total Process CPU Time elapsed is Onilm:6s

RIVE

505_KEERER

NoE
NoNE

1.6-25

1.6.6.Device Map

stew

- 8 X

o8 x

o x

OFF_CHIP_TERMIVATION  HYS_DRIVE_MODE VREFMODE  VREF_MODE_VALUE DR,
N(defaulr)
N(defaulr)
N(defauls)
N(defaulr)
N(defaulr)
N(default)
N(default)
N(defaulr)

8 x

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

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

(2) AT Device Map =i Run;

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

File B vView Projecs rocess Tosls indow Felp
K] b 3 | | & B & |
Hevigator ® X [T neporc sumary [ Eroject Directory  led waver.v
Fides - | M @ | currens device : sezrioos-sracens
| @ !

= {i) ze2n1008-67BGETE
=" Designs
.

= [#f Constratnte
led water.fdc (D:/admin/desktop/1
Similation

B
] s o [
—

e
BN s e o e ;
- {-1] BANKL3 LI LVCMOS33 4
£ a1e BANKL3 3.3 4

e -

ST S :

R

I
s Process "Synthesize" dor

Total CBU cime elapsed is On:om:l3s
: Total Process CEU Time elapsed is Oh:Omilds

-21-

RIVE

505_KEERER

NoE
NoNE

1.6-26

stew

o x

OFF_CHIP TERMIWATION  HYSORIVEMODE  VREFMODE  VREF_MODE_VALUE R,
N(detanic)
N(degauic)
N(defaulc)
N(defaulc)
N(deganie)
N(getauic)
N(defaulc)

N(defaulr)

[SEEREIY |
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1.6.7.Place & Route

HEH4 (Place & Route) RIBAFPARMYIBA R, MR HERFITIRNGBRH%.
1Z1T Place & Route BT AT LASLI:

(1)E#ENE Place & Route;
(2)ATE Place & Route =3 Run;
5ehX Device Map #1Ef5, BRI TER:

Current device : PG2L100H-GFBGET6

Timing Constraints Avtributes

o

5ex
s oG s e =
s e savs . rore

B o me s e st
Sl e e =
o swas e rore

P

‘942"@0\!/:2'

Flow Navigator

1.6-27

1.6.8.Generate Bitstream

Generate Bitstream 4 ZHEIIRX 4, iT1T Generate Bitstream ARREBMUT AR OTLASL

(1)B#ENE Generate Bitstream;
(2) AT Generate Bitstream s Run;
SR EBE, WA SRR, iE1T Generate Bitstream, af A B R AN T B R:
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Th Pango Design Suite 2022.2-5P6.4 - Dy/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD) - 8 x

File Eait View Project Process Tools Window Help

Havigator ® X T meporc Sumary [ Proect Directory  led water.y Pre Synchesize I X oex
Files
0@ 4
Timing Constraints Accribuces [CSHS
) eoz11008-erscers :
= Deasgas /
& ®
S (o constratnce
Led vaver. fae (0:/admin/deskcop/L
= simevion
o
[ BT vecrace view
Tool Tabs osx
1/0 DIRECTION. T0C A vecto TosTaNDARD RIVE  sus kEEmER SLEW  OFF_CHI? TERMINATION  YSORIVEMODE  VREFMODE | VREE_MODE_VALUE R,
1 ourenr 27 s 3.3 Lvouos3s s roE st N(getautc)
2 oo ar B a3 Lvuossa s o st Nigetauic)
o
s ourent me s 3.3 Lvouosss . o st N(dgeteulc)
4+ oureny a7 BN 3.3 vuos3s i o st N(deteul)
[E]s oo ne s 3.3 Lvauosas i roe st N(detautc)
. & ourenr as s 3.3 vouos3s s o st N(detautc)
7 oureor ae B3 3.3 Lvuoss3 i roE st N(getaulc)
o ovrenr 220 s 23 Lvouos3s i o st N(getautc)
s mwr oe B a3 wouosts o
10 meor 22 ) 3.3 wawsts o
/ Repors Timing
console s x

Report Pover
Generate Netlist

Brocess “Generate Bitstrean” suarted.
o Sun Jan_S 16:53:25 2025

e T S AL SR R RGN R
Action from compile to gen bit_strean: in:2

Action from compile To gen bit_stream:

el oy Syl i AP
Brocess "Gensrate Bitstrean” do

e |
1.6-28
1.6.9. T % 4 A B 7 ST 44

M Tools % Configuration I & s TE&ZEHR Configuration, 31 T E FfR:
@Pﬂngab nSm’(eZOZZZ—SPMVD:/ndmin/desklai/\ed water/led_water/led_water.pds (on PC-20200227DQAD) — a X

0 i 7 User Constraint Editor (Timing and Logic)

R & » [ aysical Consirein Edicer (fosc-tep) e e e el oex

Route Constraine Editor
fe : se2L1004-678GE76

Design Editor

Bover Caleulator
& 4] Pe2L1008- 6786676 %) Power Planner

S =7 estgns
.

S5 Estimator

& 2 Constrainte

led_water.fdc (D:/admin/desktop -
=) simulation
D T2 Compiler
© sympissy B
[} Compile Simulacion Libraries
Schenatic Viever ,
Timing nalyzer ,
@ Lenguage Templates
Tool Tabs osx
10 DECTION 10C B vecto TosTANDARD DRIVE | BUSEEFR | SLEW  OFF_CAIP_TERMNGTION  RYSORIVEMODE | VREFMODE | VREF_MODE_VALUE o,
1 ommr ~ s 3.3 waesss s wore st H(detaule)
2 omwr cn s a3 wawsss i wore st H(@egaut)
£ 3 OUTRUT ALe BANKL3 3.3 LVCMOS33 4 NONE FAST N{default)
i 4 ouTRUT a17 BANKL3 '3.3 LVCMOS33 4 NONE 'rm N{default)
B ommr e s e woosss . e - .
: ; s ouwr s sy 53 Ivoosss s vore st H(deraut)
7 OUTRUT {=t] BANKL3 3.3 LVCMOS33 4 ‘IlGxYE FAST N(default)
| e ommr a0 aancs s vaesss s wore st H(detaul)
BV compite s meor o sy ) waesis wore
[5 synthesize 10 mweur 22 BATKL3 3.3 ows1s HorE
+ Device vap
[ ¥ Place & Route
[ Repoze Timing
E Consote 5 x

Report sower
Generate Netlist

Process "Generate Bitstream started.
Current time: Sun Jan 5 18:53:25 2025
C: Bitstrean200L: SCBV has not been set. Please set SCBV value based on ECB board, where is in configuration tab of bit stream options.

Process "Generate Bitstzeam done.

EORTES  vessagest Teg* I

Launch Configuravion

1.6-29
LB A Tools T Configuration ¥EIR,
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File Edic View Project Process Tools Window Help
(K] Z St <z A [ ]
Navigator & X [ Report Sumary [ Project Directory  1ed vater.v A\ RS
Files
Current device : FG2L100H-gfBG876
= Timing Constraints Aceribuces
08-673GE76
= (=) Designs
. ®
3 o]
2dc (0:/admin/deskop/1
= Stmlacion
i
i
¥
o [
orplar peckage view
Too Tabs osx
10 prRECTION. 10C e vecro TosTRNDARD mIE  sus wmEmEn stew TRONTION  RYSDRIVEMODE  VREEMODE | VREE_MODEVALUE o
o 1 oureor By s Lvauosss s vorE st
2 ourenr ar s 3.3 Lvcuosss i NouE st
s ne s 3.3 cos3s . woue st
. a7 s 3.3 Lvcuosss s Yo st
s e B 3.3 Lvcuossa i woue st
. s B 33 Ivaosss . woue st
Flow 7 e s 3.3 Lvcuossa . Yo st
e 20 s 33 Ivcuossa i o st N(detaulc)
e s 2.3 wasis wore
10 meur 2 ) 2.3 Ivcuos1s rouE
Console s x
(E]  Eonecate miiatneam
board, where i3 in configuretion tab of bic streem options

Q

1.6-30

+FE AT B Configuration B4R,

$TF Configuration [EE#E%#R Scan Device EHIEHTHM Jtag HERME, MIIBKEERDI, &
B FREINAERGERTIERA, HESHBEE DR RIRHR4NEMHER, FHiEExhE
£ ﬁ]%’ﬁa‘%#:%’ﬁ?]ﬂﬂ']ﬁﬂﬁf(#

'@ Fabre ot

File Edit View

Operations Debug Help

Configuration Mode Right click to Add Device or Initialize JTAG chain

o
=
T ——filer—
Sol ;
SPI Flash Configuzation i s
Logos2-PG2L100H
—file?—
@ Assign New Configuration File ? X
Device Properties & X
s “ X ook in: D:\admintde r\generate_bitscream O Qo @EQBE
Propesty Name Value
Name Size Type / Date Modified
Device ID 0x00602859 M vy compurer
e 0%03a750252533ce02c041L, Mayn [ 1ed_water.sbic 3..iB sb.le  2024/5/7 13:54
User Code oxfs Bl cesxtop
Instruction Registez 0001110001
Status Register 0x081££cal
Console 8 x

File name:

COMMAND [get_cable paras] execute successfully, |
PANGO USB CABLE II cable driver: D2KX DLL
BG2LL00H

This device configure situation {done bit): 1

Files of type: '.sbit

1.6-31
BADRI M, RINZE & X4, 1R RPN B2 XS B

FEXHEE ik
& 55 program FEALRS M T B R:

#7_1::"_.\*“'434/11, E
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@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG)

File Edit View Operations Debug Help

Configuration Mode Right click to Add Device or Initialize JTAG chain

oundary Scan

=
% SPI Flash Configuration o

Readback. ..

o)
Reset FEGR

Generate Multi/Dual Boot File
One Step Create SVE/EER
Cperate Xey and eFUSE

Device Properties

4
x

Property Name Value

Device ID

0x00602359

UID

0x03a750252833ce0ec0d1l..

{  User Code

OxEfEEEFEE

Instruction Register

0001110001

> Status Register

0x081£fcal

|
|Console

Assign New Configuration File

Scan Outer Flash
Cperate Quter Flash Through FEGA

Set Device Properties

| COMMAND[get cable paras] execute successfully, takes 0.9 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.

2 X

1.6-32

THRADR XA T B R

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

File Edit View Operations Debug Help

=

HH

=] L

Configuration Mode

1 2% Boundary Scan

%% SPI Flash Configuration

Device Properties

4
X

Property Name Valus

Right click to Add Device or Initialize JTAG chain

m PANGO

LogesZ-PEZL100H
led_watersbit

0

Device ID

0x00602359

UID

0%03a750252833ce0ec01]._

User Code

OxEfEEEFEE

Instruction Register

0001110001

Status Register

0x081£fca0

Console

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.

2 X

1.6-33
PG2L100H #R-~79 PG2L100H £ FPGA Bc & 7 —MMER flash, Hop, EFEREFELIIR K
EREERBERIXMH LA . sfc X,
B SR Configuration TWEHAY Operations #E&EINHY Covert File EIR;
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(@® Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG) i o X
| File Edit View Debug  Help
=g {f} [E__Execute Tcl File...
Convert File - - r
Bt Right click to Add Device or Initialize JTAG chain
Flash Operator
g =
' ma Boundary Scan | 1oy pecorg pile b
= e
2% SPI Flash Configuration o PANGO
Loges2-PG2L100H
led_wastes sbit
D0
Device Properties Py 4
Property Name Valus
Device ID 0x00602859
uID 0x03a750252833c=0ec0411..
TUser Code OXEEELEEEE
Instruction Register 0001110001
* Status Register 0x081££ca0
Console 8%
PGZL100E
This device configure situation (dome bit): 1
COMMAND[Open config cable] execute successfully, takes 187.1 secs.
The done bit is 1
COMMAND[Program] execute successfully, takes 3.5 secs.

& 1.6-34

SHEEESHIMI TEE, # Generate Flash Programing File TEIEEXT B9 Flash 28489
4. 8BS, B BitStreamFile (U BEFAIR XA HER, 2 OK, (BEEAN flash BHFARETIE
89 flash ZIZkth, BEFEHRMITLL flash BS, RELBESEARKIRTHSEHEIRE);

@ Convert File Dialog ? X

Generate SPI Daisy Chain File Generate Multi Revision File Generate Chain SvE File

| Device

Factory Name

Device Name JW25Q1280 Flash Read Mode |5PI K1, 24-bit address

Options

Load BitStream File

Load File Name

| 1 Start Address: BitStreamFile: I'm/deskr.opfled_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

& 1.6-35
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B sfc RN E, RASU TEFAR, /i 0K;
G) Convert

-
b4

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

Factory Name WINBOND

Device Name W25Q123Q W Flash Read Mode SFI X1, 24-bit address

Options

Load BitStream File

Load File Name

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

| Converted File is Successful. |
| | Load User Data File | Read Mode is SPI X8
| 1

|
S A EEE

1 | Start
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
BRESE# TEME, /i Scan Outer Flash;

@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG) - [m] x

| File Edit View Operations Debug Help

= 2 L1 R
ContimuEat on Moce Right click to Add Device or Initialize JTAG chain
El 2% Boundary Scan
%% SPI Flash Configuration it
]
Loges2-PGY &8
led_water| 2%
=
00 Readback. . .
Reset FEGA
Device Properties Py 4
Generate Multi/Dual Boot File
oo Ery Nan) fealze One Step Create SVE/PEF
Device ID 0x00602859 Operate Key and eFUSE
uID 0x03a750252833c=0ec0411..
5] Assign New Configuration File
Tser Code oxgrsesses ] 2asian -
Instruction Register 0001110001 Scan Outer Flash
* Status Register 0xpelfeal Operate Outer Flash Ihrougn FEGA
Set Deviece Properties
Console 8%
This device configure situation (dome bit): 1
COMMAND[Open config cable] execute successfully, takes 187.1 secs.
The done bit is 1
COMMIND[Program] exscute successfully, takes 3.5 secs.
The Start Address of bit file D:/admin/desktop/led water/led water/generate bitstream/led water.sbit: O0x0

B 1.6-37
TMESERREEEHN Flash 9B S, m.sfc X4, =7 OPEN;
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File

Edit

=]

View

& B

Operations Debug Eelp

am

=

Configuration Mode

& {7F 1ed water.sbit (D:/admin/desktop/led wa._

5% SPI Flash Configuration

TL~ (@) Assign New Configuration File

Look

Device Properties

A2

Valus oo -

0x00£02899

| wn wdl

0X03a750252833ce02c041l..

| User code OXELILEELE

Instruction Register 0001110001

7 Status Register 0x081ffcal

Console

The done bit is 1
COMMAND[Program] execute successfully,
The done bit is 1

Files
takes 3.5 secs.

File name:

Right click to Add Device or Initialize JTAG chain

|

x

C o o0REE

Date Modified

in: ~0 D:\admin\desktop\led. r\generate_bitstream \

My Computer e S oy

Mayn =

2024/5/7 14:25

desktop

led_water.sfc

of type:

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

ETEMERTRAGRE, RT

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

File Edit View

o

Operations Debug  Help

&

=

]

‘
&= =
|

takes 34.6 secs.

]

Program;

Configuration Mode

El 2% Boundary Scan

2% SPI Flash Configuration

TII

Device Properties

H

Property Name Valus 0

Device ID
UID

0x00602359

0x03a750252833ce0ec0d1l..
OxEfEEEFEE
0001110001

TUser Code

Instruction Register

» Status Register 0x081£fcal

Console

Right click to Add Device or

Initizlize JTAG chain

L] Erase...
&Y Verify...
Readback. ..

E=Ra0;

Logos2 FG2L100H

led_watessbit Assign New Configuration File

Set Device Properties

COMMAND[Erogram] exscute successfully,
The done bit is 1

COMMAND[Program] exscute successfully, takes 3.5 sscs.

COMMIND[Scan Outer SPI Flash] execute successfully, takes 34.6 secs.
COMMAND[Scan Outer SPI Flash] execute successfully, takes 28.2 secs.

i TCL Console

takes 3.5 seca.

El4k Flash BRI T B Frw:

1.6-39
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@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG)

| File Edit View Operations Debug Help

2ann

= o E

=

Configuration Mode Right click to Add Device or Initialize JTAG chain

%% Boundary Scan
el 10

%% SPI Flash Configuration

W25Q128Q
led_water.sfc

TII

Loges2-PG2L100H
Device Properties x

led_watersbit

t

Property Name Valus

0

Device ID 0x00602359

UID 0x03a750252833ce0ec0d1l..

TUser Code OxEfEEEFEE

0001110001

Instruction Register

’ Status Register 0x081£fcal

Console

COMMAND[Erase Outer Flash] executs finish, takes 23.3 secs.
The start address of operating flash is 0x0.

COMMAND [Brogram Outer Flash] execute finish, takes 61.€ secs.
The start address of operating flash is Ox0.

2 X

COMMAND[Verify Outer Flash] execute successfully, takes 4.2 secs.

& 1.6-40
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1.6.10. LHRIEE

BRI EIRM jtag, AR AR LHNEIR;

File Edit View Project Process Tools Window Help

O = 5 | EE | < & | S |
Navigator a8 x
L Q |
G 1
| - I The encoding of this file is not supported, file editor try to open it with GBL2030
guls 77
T 2531@5 . 20 TELEEFELETTEEEFRTE TR T E LR T REE L F R R T AR F AT F R LI EE R E R E L i iiriiri iy
i 21
- Zf Constraints (2 22 define UD #1]
led _test.fdc (D:/ziguan_demo/MESZL100HvZ, [ ° i .
led test_syn.fic (D:/ziguan demo/MESZLIO(| |~@  //Z7TMHZ T = 27MHEZ
=] Simniation(l 25 // 0.1 27_000_00

5 ‘7 tb led test (tb led test.v) (! s IR

28 #1
2¢ parameter CNT_MAX = 26'dl3_500_000
30 ]
1 (
32 input clk,
3 input rstn,
5 output [7:0] led
)i
1/

B 1.6-41
=i PDS $k1¢J:E_E_’\J‘F_$‘2f§$ﬂ, ﬁ*EFﬁa‘;‘&Bﬁ_:_ |

@ Fabric Configuration 2022.2-5P6.1 (on DESKTOP-50P54KS)

= [m] X
| Eile Edit View Operations Debug BHelp

=

2 ]

Configuration Mode
%% Boundary Scan

- &% SPI Flash Configuration

Device Froperties

<)
x

Right click to Add Device or Initialize JTAG chain

Console

Welcome to Tcl Console

1.6-42
ERLRNAEFRLNELESS:
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Configuratio - O X
File [Edit View Qperations [Debug Help
=]
(=]
e e Right click to Add Device or Initialize JTAG chain
-
u=
%% SPI Flash Configuration o
(@ Assign Mew Configuration File 7 x
Look in: D:\ziguan demo\MESZL. t\generate bitstream Q2 0 RAHE
[~ Pre——— SiType Date Modified /
Adminiscr. bak F.r 2024/7/8/fF— 12:00
Device Properties e/E— 12:
pe: J - — logbackup F.r 2024/7/8/B— 12:01
Feroperiy) Nam eatae [ 1ed test.sbit _s.e 2024/7/8/F— 12:01
Device 1D 0x0060289%
UID 0x3d97500528342997
User Code 0x00000000
Instruction Register 0000110001
* Status Register 0x00180¢80
File pame:
Files of type: *.shit
|Console & x

COMMAND [get_cable_paras] execute successfully, takes 1.8 secs.
PANGO USB CABLE II cable driver: D2XK DLL

BG2L100H

This device configure situation {done bit): 0

1.6-43
REESEMHRIZE, NRELZOBAMNET BT B8 — R ERIER sbit, AFIEEF
led_test.sbit;

@ Fabric Configuration 2022.2-5P6.1 (on DESKTOP-50P54KS) - o X

File Edit View Operations Debug Help

CE =1
= B
Configuration Mode Right click to Add Dewice or Initialize JTAG chain
% Boundary Scan
| .-
| '~ &% SPI Flash Configuration i e % |
Logos2-Pq 0
led_ted 3% Verify...
SEE Readback. ..
b = Reset FEGA
| De b2 t:
| aperes i Generate Multi/Dual Boot File
Property Name Value One Step Create SVE/PEF
Device ID 0x00602859 Operate Key and eFUSE
UID 0x3d9750052634299250551...
Assign New Configuration File
User Code 0x00000000
Instruction Register 0000110001 Scan Cuter Flash
Status Register 0x00180c80 Operate Outer Flash Through FPGA
Set Device Properties
|
|
|console 8 x

COMMAND [get_cable paras] execute successfully, takes 1.2 secs.
PANGO USB CABLE II cable driver: D2KX DLL

EG2LLO0H

This device configure situation (dons bit): 0

COMMAND [Open config cable] execute successfully, takes 2.5 secs.

1.6-44
A "R, REEE program, FERREMENT], ETRME LRIR,
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2. EF CLM fBix 0 RAM iES

> ZRMNHXAS:
ML AERZFR: clm_single_ram_test
{#F GTP (GTP_RAM32X2SP)#0 IP # (Distributed Single Port RAM) 72313 A CLM &iRELM
Bix 0 RAM, HXFBix O RAM TSI,
B EUE:
XJ Bim O RAM T SR MENR: BEAMEATXAN 00,01, 10, 11 [MAFIE, XN 32 AHIEE
HATIRR1E,
I B im0 RAM HITIERMEN: 2 32 AFUIRFIITEIRE.
B LINERKIE:
XF BB XS R — b # T B REE ANEES #T SR EZENBIER S —.
2.1. ERFE

logos2 &FIH) CLM A FFIZZS CLMA, CLMS, #(Z b4 3: 1 , CLMA 5 CLMS 19 o] LB LR,
HH . BAFHFRUK ROM IgE, B{XE CLMS XI5 RAM I#E,

—RBAHRX RAM BFRE/NTFET 64 19375, tTLUBE 24 Pango Design Suite kAT IP
Compiler TR A GTP [RIBEEMK.

2.1.1.Distributed Single Port RAM IP i

> EFEIP
FTFF IPC, EEBH O A File->Update IP IHEE, FANXS M ARG IP &8, % ER
Module/Memory/Distributed RAM B3R TXf M AR AH] Distributed Single Port RAM, IP &&=
T3t Rz AR B9 Distributed single Port RAM, IP E4REEZRME 2.1-1 FizR:
Project

IP (15/70)
= (1 Module

= (2 Memory

8 @ Distributed RAM

#- (22 DRM
+ O] Multiplier
#- O] PLL

2.1-1 IP EBEEBRER

EEIP S, EEAMNTEIZRE Pathname 1 Instance Name Z#, TREFALRE@ANE 2.1-2
FR7R:
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Pathname D:\admin\desktop\clm single_ram test\clm single ram test\ipcore\clm singal ram test_ip\clm singal ram test_ip.idf] || Browse || Proj Path

|
Instance Name clm singal_ram test_ip "}?C‘ustom:e|

2.1-2 TRRHEMLEE
> BEIPSH
IP R TG, mii<Customize>HA IP SHEERE, FHSHIRABESESHWR;
MALWPESH IP ZBSHWE 2.1-3 Fik:
HuUEAV B : 5; BIBUER: 2, AEREM L FFE, SEURBEARY, RMEAMBLIX .,

@ Customize IP - Pango Distributed Single Port RAM (1.3), Instance clm_single_ram_test_ip * (] X
DlGenerate| @ & & 3= {} ©
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 Output Register

Reset Type ASYNC

Init Enable

2.1-3 MIXLEIREH IP =B
SHEERWE 2.1-1 iR
*£ 211 SHHER

BY/EBERR S IP BEERERRINME

Address Width BCE MU 5E, S EETBE R 4~10,) 4

Data Width EEHIRME, WBHESETE 1~256, |4
RESAEABLEF.

Enable Output Register | Aik: {EREIHFFS, VNApri

ARk MERBHEZ.

RESFRAHNAERNSMLAR.
Reset Type ASYNC: RFE1; ASYNC
SYNC: RE&E1iL,

&R B EREXT 2T RAM #1748k,
Init Enable [ YafERE ik
Raidke: YA AERE,
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BB XHFER, REED “Init
Enable " AENBER,

Init File ENEE, WAERVIRERE"0 "HIFIBK NONE
XtV X,
B BV ia b XX EIRE

Initial Data Format Type | BIN: Zi###4i; BIN

HEX: +753# 41,

> &R IP
BHEBRME, STk LA<Generate>4E /R IP,
2.1.2.GTP_RAM32X2SP [RiEiAH

CLMS T LAFC B Al R B K/ RAM {6 GTP JRIEAIL BT LAE A CLM S # = RAM, Hoh
CLM TS[ASEHIFfH RAM, —fB9 SP 8% [0 RAM, £S5tk H /A, 5 —FfhJ9(S)DP f&i B X%k O RAM,
EE#UE R,

i L6 {E A PG2L100H R, EAIRE R 32, HIRAIER 2, B0 RAM R FIE:
GTP_RAM32X2SP, Ilt/RiESZ#5 Logos2 R, A GTP RIBAA AN Bin O RAM B3R T AT
N

> EERE

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

Templates HR T8 GTP_RAM32X2SP #4764, tE 2.1-4 B,

. Report Summary ™1 Project Directory " Language Templates X

a5
DL

[ |'r -J+} - I_j- -J+}-

E‘DDDD

CE

Tc

VH
Verilog
m Common Constructs

1 m Device Macro Instantiation

m Device Primitiwve Instantiation
: m Simlation Constructs

ft m Synthesis Constructs

; User Templates

GTP Templates

2.1-4 GTP BRi&#
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2.2.  #&OME

> IPEOYER
EOEEWNTA:

wr data[3:0] —
addr[3:0] =—H
clk —¥ — rd data[3:0]

Wr en—"

rst —M

2.2-1 A& BIFEO RAM IP EOEE

EOZRMTRAR:
* 2.2-1 #HNBKO RAM IP & O #R
w0 1/0 iR
wr_data I BEHIEES.
addr I MIHES, EEHA—MIHES,
clk | HEES.
wr_en I EFEREES, 8.
rst I SfES, 6%
rd_data 0 EHIBES.

> [REEONE

GTP_RAM32X2SP 22— MRE X 32, #UEAIZE 7 2 B9 8ix O RAM, o] LATFAE 64bit B9EUE, E itk
MBS 5, BRI A 2, WE A E{E#E

NEEAERINE 2.2-2 FiR:
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— DI[1.0]

— WCLK

—— WE

ADDR[4:0]

DO[1:0] ——»

2.2-2 GTP_RAM32X2SP I #E4E &

i QR BRI T :
% 2.2-2 GTP_RAM32X2SP i O AEfifiid
WOSR V10 I RediiR

DI[1:0] BWA HIEWMARO
ADDR WA E4Sh: kil
WCLK BWA SfiNE
WE BA BfEre
DO[1:0] L HFEH LR O

SHEARMT:

% 2.2-3 GTP_RAM32X2SP SR

BHER gEE BRiA(E I RediiR
INIT_O 32'h0~32'hffffffff 32'h0 Memory #JiaKEEESH
INIT_1 32'h0~32'hffffffff 32'h0 Memory #JiaKEEESH

2. 3. Ti#EiREA

2.3.1. 0 S ¥R

>

Distributed Single RAM IP I8 BS &I T:

BF§h: 27MHz

HEfIZE: 5 (RAM BIEE R 32),

BHRALE: 2,

M HFR: AMEM,
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B S RAFLEfL
m AR AMER.

@ Customize IP - Pango Distributed Single Port RAM (1.3), Instance clm_single_ram_test_ip * = a X
BEEo =3 |9

Output

Distributed Single Port RAM 1.3 Logos2-PG2LI100H-FBGETE—E
Address and Data Width Config

Address Width 5 [4:10] Data Width 2 [1:256]

Enable OQutput Register

Reset Type ASYNC

Init Enable

2.3-1 MifPBEXNHAARIKEO RAM B IP #Z8 8

> IP ZfEARE: 27MHz,
> GTP S#UREW TR
B INIT_O iREA20(3211)
B INIT 1 REN20(3211)
> GTP {ERB$: 27MHz,
> RKRBEENXFIENT:
B ESER: 32 M ARIE 32 M NHARE,
B UKEEE: £ RAM EITER/ER, AEIMAS A 00, 01,10, 11 [UPEEE.
B §Ep: 27MHz,
(AR EiHO RAM IP RSN ESEBFEEN)
> debug #ZERR:
B K RERA debug ZWMER, debug TAERTEPIEIRER 108MHz,iZ B £ F PLL
=&,
> ZMWIETIRE debug LRHFEREIREN 2048,
2.3.2.4#F debug MEMiX LR

{£ /A debug M2 IP_wr_en. IP_addr., IP_wr_data. IP_rd_data. GTP_we, GTP_addr,
GTP_wr_data, GTP_rd_data \'MESEEMIXNE R, iz T2 debug ZEEFEREIRE N 2048,
Debug {#HiE2% PDS ®EH R T \doc\ Fabric_Debugger_User_Guide.pdf
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Select Net

Schematic Graph

=
De
- nDD o’

gooe s

[ ]

Name Key Word:

Show All Nets In The Net Tree View

Module Instance

Info:

o
m
i
w
(="
(5]

Wi R

Ne

+

+

+ 44

& gEgE S 0@

@

-

= -

.

=

clm_single_ram_test
Show Schematic Graph
t/Netbus Name Source Instance
_N25 w_ctrl_ce_mux
GTP_addr
GIP rd data
GIP_we rw_ctrl
GIP_wr_data
IP_addr
IP_rd data
IP_wr_data
IP_wr_en rw_ctrl
OK Cancel

2.3-2 Select Net B &

Net Selections
Cl

Ch Net Name

ock

+Bus GIP_addr
+-Bus GIP wr_data
+-Bus GIP_rd data

20 IP_wr_en

Make

Remove Connections

Inverse Nets

m

Connections
Move Nets Up

Move Nets Down

FRAHNRIRO RAM HTSREN, SEEEES LS, BEUE 00 EAMLL 0, 85#E 01 EA
Mtk 1, EEEE 10 EAMLLE 2, BEHE 11 SAMIL 3, R 00 EAMLE 4, IKLMES A,

Bus/Signal

2.3-3 Distributed Single Port RAM B#2/Eliz (IP)
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1,

Bus/S5ignal

eI PowE en

> IP_addr

> IP_wr_data
> 1P

2.3-4 GTP_RAM32X2SP B#&/EMit (GTP)
EASHIRIR O RAM HTIRIR(ER, SEEREAME, bl 0 SEHAUE N 00, ik 1 32 H B4R
7301, otk 2 SR BYEED 10, dudlk 3 SR BYEUED 17, il 4 3K B9%4E S 00 ;

Bus/Signal
IF wr_en

» IP addr

2.3-5 Distributed Single Port RAM 2 /Ei (IP)

Bus/Signal

~IP Wr_en

Ob1040b11

) ! ) 0b0 |

10b10f0blly | f LEU A

e
=

¢ B
Lhl I i & nm

(=]
o
B
=
(=]
o
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2.3-6 GTP_RAM32X2SP jE#Z/EMIE (GTP)
3. £F DRAM BB iz 0O RAM &5

> MAEBAB:
ML AERZFR: dram_single_ram_test
£/ GTP (GTP_DRM18K_E1)#0 IP (DRM Based Single Port RAM) #4>3i8 F§ DRAM &g sL

WE O RAM, HXJ B O RAM HITIES I,
B SR
% O RAM TS5 2/EM : BEAMERYXA 00, 01,10, 11 PHAEE, XA 32 AEIERE

RITIZRIE,
Xt B im0 RAM #ATEHR/EMI: 12 32 AHIREFNITERIE,

B SLIOEERINNE:
X ERXE— it T ERES ANSIES TS REIZHNSIERE — .

3. 1. g
Logos2 &%l FPGA B DRAM 721 B 5t 4 36kbit, & DRAM #B o] T BB E A 2 4 18kbit

g 1/ 36kbit, &/ DRAM &% 3 DP ik [ RAM., SP BEi% [ RAM, SDP {% B 3% 0 RAM, ROM,
FIFO &=, o]i@Y IP #% = /RiE1EF DRAM,
DRM Based Single Port RAM(IP)5 GTP_DRM18K_E1(GTP BB =7 S+ = :Normal Write

Transparent Write, Read-before-Write, x5 F Z it §ll 3+ 7 FI 91 ta 4 3K XT RAM 474048

%O
> #£ Normal Write R\ T TS R(EEY, rd_data A=z

> 1 Transparent Write &2 T 1752 /ENY, rd_data 5 AR,
> 7 Read-before-Write #3{ T TSR /ENY, rd_data SWHE AFIEXS NIEES

AZBIBVEHRE,
3.1.1.DRM Based Single Port RAM IP i

> EEIP
FTFF IPC, EEBH O A File->Update IP IHEHE, FRINXS M ARAD) IP &8, JEER
Module/Memory/DRAM B & FXf M AR A B DRAM Based Single Port RAM, IP &3R8 2 T X AR

7889 DRAM Based Single Port RAM, IP &R B2 N TEFR:
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Catalog Project

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

*

3.1-1 IPEEFEE

LR IPE, EEAMAEIZE Pathname ] Instance Name i, T EEUN TEFRR:

Proj Path ‘

Pathname :\admin\desktop\dram single ram test\dram single ram test\ipcore\dram single ram test ip\dram single ram test ip.id Browse
P L. S1Ng e Tam: 3 k:SELDMEL S ram. | b e Rt b S by

Instance Name dram single_ram test_ip
3.1-2 TRHAICAE

IPEFETRH G, mii<Customize>iEN IP SHEERHE, #7288 E.

@ Customize IP - Pango DRM Based Single Port RAM (1.8), Instance dram_single ram _test ip — ] X
Dlgenerate | @ & & 3 | {} @]
Configure Output

DRM Based Single Port RAM 1.t Logos2-PG2LI00H-FBGE76--¢
DRM Resource Usage
DRM Resource Mode: DRM18K Used DRM1SK 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: 8 [1:1152] Address Width: 9 [1:20]

Byt [1:128] Write Mode: NORMAL WRITE

Signals:
Enable clk_en
Enable addr_strobe
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:

Read Port Reset Value (HEX):

Initialization Settings

Enable Init:

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

>

g 3.1-3IP 2 E
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> KR IP
BHBRERRG, AL EfA<Generate>4Ef} IP,
3.1.2.GTP_DRM18K_E1 [RiEi§H

> EERRE

$TF Tools->Language Templates, 7£ Language Templates RE T, #%&EX Verilog/GTP
Templates B3R TH GTP_DRM18K_E1;

E Beport Summary . Project Directory Language Templatea X

) |v|
- [ [&

T
el Te1
. VHDL
E}. Verilog
. Common Constructs
. Device Macro Instantiation
. Device Primitiwve Instantiation
. Simlation Constructs
. Synthesis Constructs
. User Templates

- GTP Templates

B 3.1-4 BBRIEF

> BIEIRE
HEAMTEE 4 Instantiation Template Fl R 2D,
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l".n" Module Instantiation Template

[/ Insert the following codes into your Verilog file.

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

I * Fill in your own sSignal names in the port connections.

GTP_DRM1EK E1 #{
-GRS_EN("TRUE"),
.DATL WIDTH R{18)
.DATA WIDTH B{1:)
.DOA REG(0},
.DOB_REG (0},
.DOR_REG_CLKINV(0),
.DOB_REG_CLKINV(0),
CRSTA VAL ('b000000000000000000),
.RSTE_VAL({"b000000000000000000) ,
.RST_TYPE ("SYNC™),
-RAM_MODE {"TRUE_DULL PORT™),
.WRITE MODE_A{"NCEMAL WRITE"),
.WRITE MODE_B{"NORMAL WRITE"),
LINIT_00{'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_01({'b00000000000000000000000000000000000000000000000000000000000000000000000000000
JINTT_02{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
JINIT 03 ('h00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_04('k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_05{'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT_06{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT 07 ('h00000000000000000000000000000000000000000000000000000000000000000000000000000
JINTT 02 ('h00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_09{'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT_0R&({'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT_0B({'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT 0C('h00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT 0D({'k00000000000000000000000000000000000000000000000000000000000000000000000000000
-INTT_OE({'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_0F{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
JINTT_10{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
JINIT 11('h00000000000000000000000000000000000000000000000000000000000000000000000000000
JINIT_12{'k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT_13{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINTT_14{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT 15('h00000000000000000000000000000000000000000000000000000000000000000000000000000
JINIT 16('k00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_17('k00000000000000000000000000000000000000000000000000000000000000000000000000000
JINTT_18('b00000000000000000000000000000000000000000000000000000000000000000000000000000
JINTT_19{'b00000000000000000000000000000000000000000000000000000000000000000000000000000
JINIT 1A('h00000000000000000000000000000000000000000000000000000000000000000000000000000
LINIT_1B({'h00000000000000000000000000000000000000000000000000000000000000000000000000000
e A A A0 A O R A D 0 D D D 0 B0 e D e O A 0 A0 D D e O 0 DO R A O B D A0 A D

3.1-5 GTP {4k 1&E4R
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3.2.

gEOS%

3.2.1.IP EO % &

wr data[7:0]

—rst
addr[8:0]

Wr_en
Wwr byte en
clk

clk en—

3.2-1 DRM Based Single Port RAM ZOEE

[—addr strobe
= rd data[7:0]

— rd_o ce

EOSRRERMT:
% 3.2-1 DRM Based Single Port RAM £ [0 #i&
w0 1/0 iz

wr_data I BHEES, LETE 1~1152,
wr_addr I EitES, LETBE 6~20,

EERES.
wr_en I 1: 5{EE;

D IEfERE,

wr_clk I ENHES.

B ERERES
wr_clk_en I 1: X3 Rz it B R

0: X Rz iik 3K,

BinASLIES.
wr_rst I 1: 81;

0: SRR,

Byte Write {#g8Ef5S, (IEEE 1~128,
wr_byte_en I 1: XM Byte BB

0: XA Byte {EER,
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St giFES.
LRS R: chil o G b 5425 S
0: Xf Rzit It B2,

wr_addr_strobe

rd_data 0 EHUEES, LETBE 1~1152,
rd_addr I EHHES, (UEEE 6~20,
3.2.2.[FiBEONR

GTP_DRM18K_E1 2iFFH 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 X0 8 S #UR L

ot

REAEZRIN T B AT

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

—— DOA[17:0]

—— DOB[17:0]

LR

3.2-2 GTP_DRM18K_E1 IfhAEMELS

I QR I T R
% 3.2-2 GTP_DRM18K_E1 i [ #iidk

wOHS MA@ iR
ADDRA[13:0] BA A HO A M
ADDRA_HOLD WA N Au RPN
DIA[17:0] BA A im OEHERA
WEA BWA A IwmO5ERE
BWEA[3:0] BWA A ImOFHEfFERE
CLKA BWA A iR OB
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CEA L TPN A IHOBMASFREEERE
ORCEA B A Im OB SR ERE
RSTA B A R OMESHEREN
DOA[17:0] e A mO#FERH
ADDRB[13:0] TPN B i O Adhhk
ADDRB_HOLD BWA B i Oihht N ik
DIB[17:0] B B im O#EEA
WEB B B in OS5 {EAE
BWEBJ[1:0] BWA B inOF P EFEkE
CLKB B B i M B
CEB B B im O A\ S 780 8 (£ 4E
ORCEB B B i (%) tH S 7 a8 B P Ak
RSTB B B in A¥ESHFREN
DOB[17:0] e B im Q&R H

3.3. TiRiREA

3.3.1.MiX 2 &R 0B

> MidhAXETF DRAM BJEIK O ram IP ZBSEIKEWNT:

m DRAM HJE#ER : DRAM18K ;

B HIEMUE:8 ;
O HbnE{VEE: 9 ;

Hth 2HRFIHN AMEABLSERSR.




HMUSEiH: 17665247134

@ Customize IP - Pango DRM Based Single Port RAM (1.8), Instance dram_single_ram_test_ip

DliGenerate | | & & 2 | {F iD

Qutput

DRM Based Single Port RAM 1.5 Logos2-PG2L100H-FBGETE—6

DRM Resource Usage
DRM Resource Mode: Used DRM1SK Number: 1

Actual DRM Resourse Mode: DRMISK Total DRM1SK Number: 310

Enable Low Power Mode
Byte Write Settings

Enable Byte Write:

Port Settings
Data Width: 8 [l:1152] Address Width: 9 [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 9B ix O ram IP ZS#1&E

> IP #Z{ERRH: 27MHz,

> {#F GTP_DRM18K_E1 [RiBHY A im A#1TEIx A (SINGLE PORT RAM) L5 i

> GTP SHIZERENT:
m DATA WIDTH A :8

B RAM_MODE: SINGLE PORT(&i% 0 RAM)

B WRITE_MODE_A : NORMAL_WRITE

m H@SHRFHIRN AMERALFESR.

> GTP {EREE: 27MHz,
> KRBEKENIEUENT:

m EFERF: 512 P EARRE, 512 MEHESRE;
BN EURE: £ RAM TS RER, BURHETEM, BAEEE N 0~255, #EM

F) 255 B, EF0R[E 0 EREH#TEM.

(DRM Based Single Port RAM IP Core BAEI AEBEEFN)

> debug #ZERR:
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MIEARES: /NIEEE FPGA MUS&18: 17665247134

MK 45 RER debug MK, debug TERTHIESEER 108MHz, i BTE A PLL =4,
>  ZME T2 debug ZEEZFEIRE AN 4096,
3.3.2.{&H debug MBAXER
£ debug MZR IP_wr_en, IP_addr, IP_wr_data. IP_rd_data. GTP_wr_en, GTP_addr,

GTP_wr_data, GTP_rd_data A\ MESEEMWHXE R, WX T debug REREIRE N 4096,
Debug {#HiE2% PDS B R T \doc\ Fabric_Debugger_User_Guide.pdf

ﬂSeled Net = O X
Schematic Graph Net Selections
- - - . T Clock
A QAQaais s OO@ Clock
Ch Net Name
A — = -
- o l:l * Bus IP_addr
o ‘o * Bus IP_wr_t
ﬂ : — *Bus I t
= i - 2% oo
ﬂ m + Bus GIP_|
i s 0 * Bus GTP_wr_
# Bus GIP_rd_t
i . i 0 57
58
Sel 1 dram single_ram test 59
y Word:
Show All Nets In The Net Tree View /| Show Schematic Graph 3
Module Instance Net/Netbus Name Source Instance &4
65
* dram_single_ram test &~ IP_addr &6
+ IP_rd data
+ IP_wr_data
IE_wr_en rw_ctrl
HO NO
*- N3
N7 Make Connections
nt rst o rst n ibuf Remove Connections Move Nets Up
= Info: Ready Inverse Nets Move Nets Down

OK Cancel

3.3-2 Select Net B &

ML R

FR2MA RO RAM HITEREN, 5ERESHS, Eill 0 &5 AR 0, il 1 45
ANEUE 1, TR 2 Sh B NEUE 2, ik 3 LB ANEUE 3, FEttbiit 4 oS NEUE 4, LA, fEithiit
255 {5 N##E 255, TEHilt 256 &5 NHUE 0, EHtbllt 257 eBEANEIRE 1, FF,
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IS ARS: /INIREE FPGA HMUSEiH: 17665247134

> IP_addr

> IP wr data
>z

3.3-3 DRM Based Single Port RAM S24E3% 1

Bus/5ignal
- IP W Een

> IP addr

3.3-4 DRM Based Single Port RAM B2 4Ei)3x 2

Bus/Signal
i~ IP_Wr_en

>

1%0 120

3.3-5 GTP_DRM18K_E1 Sz 1
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IS ARS: /INIREE FPGA HMUSEiH: 17665247134

Bus/Signal

3.3-6 GTP_DRM18K_E1 S#2/E iz 2

EAARRBHO RAM BT IRBMEN, SHEEESHE, BIHESBA P BE, SUER— 18

AR, TTAMERE AL 0 i HHdE 0, ik 1 M EEE 1, ik 2 FREEE 2, fthht 3 W EUE
3, Huhit 4 B AR 4, dudik 255 B EUE 255, #hlik 256 FLEEE 256, dilik 257 FL R 257,

= = o = - - - = -1758 53 -1

Bus/Signal X o

i~ IP_WE_en

3.3-7 DRM Based Single Port RAM 2 4E 3% 1

Bus/5ignal
) =

> IR addr

> IP wr data

3.3-8 DRM Based Single Port RAM 2 £ 2
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IS ARS: /INIREE FPGA HMUSEiH: 17665247134

Bus/Signal

510511} 0 }

150

3.3-9 GTP_DRM18K_E1 iR /EMIZ 1

Bus/5ignal
et

» IP addr

3.3-10 GTP_DRM18K_E1 j&£#&4EMik 2
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MIEARES: /NIEEE FPGA MUS&18: 17665247134

4. BF APM RI5&% DSP_mult 45 3R

LI P = X*Y SeiEINAE, PCOUT Mt B F 5 HAth DSP iR EE,
4.1. LR

B E APM N8ESFRAAMNED 25 x 18 BIRASR LI

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

MODEY(3’b001) //MODEY =4 POSTADD I#E, MODEY[1:0]=2'd1,i& R AR ;AR HH,
MODEY[2]=1'b0, A3 Ymux ¥ HEUR ;

MODEZ (4’b0010) //MODEZ[3]=1'B0, i AEX &, MODEZ[2:0]=3'd2,Zmux i&3F A Z HIAix

> iwmOBEE

X_REG

% X _REG A 0B, XisOMALS 75

Y X REG A 10, XiEO®WA 15E:S

Y X_REG A2 0, XigO®WA 2 5E:R

Y_REG

Y X REG N O, Y IsOBWALSERR

% X_REG A 18, YigOWMA 1 FE:S

% X_REG A28, YigOMA 2 FEF:R

EIRITHE
AMP FiED, BRiA MULT_REG, P_REG HFEFEH/EM. JIERP AR
X\Y M P Latancy
0 1 1 2
1 1 1 3
2 1 1 4
4.2. gOMNE
w0 1/0 = ik
X_reg parameter | 1 X FFEEREE
Y_reg parameter | 1 Y SEFEHREREE
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BB AR /INIREE FPGA MI55E8: 17665247134
clk input 1 RS AT
rst input 1 RBEN, 0 247, 1 EMUBRK;
X Input 30 X EIEEA
Y Input 18 Y #AR®A
P output 48 FerEm i EUE P
4, 3. Ti2ikER

FTH I DSP_mult, Sources #=th A& tb_DSP_mult, /5 Run Behavior Simulation E A Y
E=ZHHE (RAFEFEHREHERR), 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)

431 HEXHRE
FEX D X RIRENM 100 FAEFRE, Y HRORRMN 33 FERY, SRR EEELERUT:

E Wave - Default i

4 jth_DSP_mult/dk -1d1
4 jtb_DSP_multfrst 1do
+ < [th_DSP_mult/X 30'd2000

o4 [tb_DSP_multy 18'd660
o4 [tb_DSP_multp 48'do
4 [tb_DSP_mult/GRS_N |1'dz

4.3-2 FERFEER
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NS /NIREE FPGA
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5. EF APM &£l DSP_mult_as_cas &R

SCHVENEHE X\Y B3R 20, BI P = P + X*Y,
5. 1. SLERE

WA E APM IIRES 128 mifiimmGw%QEWMT
ZMINEE, A fERE PREADD If&E, i@1d X_REG 24l X HiFa8{ErE
{#8E P_REG ;

MODEIN(5'b00010) //MODEIN [3:0]=4'b0010, X_MULT=X2, MODEN[4]=1'b0,Y=Y2,F/N 5~
A% (R{EBE PREADD I18E); MODEY(3'b001)//MODEY [1:0]=3'd1, &R A FA B EH;
MODEY[2]=1'b0, A% Ymux HiHBUR (BUR ZERZEH P=P-X*Y);

MODEZ(4'b0001)//MODEZ [3]=1'b0, A ¥ Zmux B EUR (BNR &R 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& &~ Round-floor ;

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

> imOEE

X_REG

% X _REG A 0B, XisOMALS 7R

Y X REG A 10, XImO®WA 1 575

Y X_REG A2 0, XIwOWA 2 H7:5

Y_REG

Y X REG N O, Y IsOBWALSERR

Y X REG A 1H,YIsOBWA 15778

Y X REG A 20, YiIsOWA 2 FF8

i$ USE_POSTADD=1 {§AE
1T Y_REG &4l Y HF{ERE,

FERiTHE
AMP JRiEth, BRI\ MULT _REG. P_REG SHERE M, JIEPAEIR
X\Y M P Latancy

0 1 1 2
1 1 1 3
2 1 1 4

5.2. E‘EOMNE

iw 0O 1/0 s §ii R
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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. IRiREA

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

File Edit View Project Process Tools Window [Helj

_L] + : - 4 i
Navigator g X
s /!

= W] PG2L100H-6FBGET¢
=[= 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

FEXED X KR ZEN 100 Fa RSy, Y KX RN 33 FERY, SEIRIMEZEER P XUJH
FREXEY CPO AN :
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ftb_DSP_mult_as_cas/X

ftb_DSP_mult_as_cas/Y
ftb_DSP_mult_as_cas/P
ftb_DSP_mult_as_cas/CPO

B 5.3-2 (FERKEFER
5. 4. i S B

F A MES2L676-100HP-MINI FF &R L HDMI M R B 7R, F B i@ RE TR 55 3
R, XFAHERME 5.4-1 Fik:

* 54-1 XFDWPRY%

R R PR
LN 1920*1080P60
1 1280*800P60
1360*768P60
1400*1050P60
1440*900P60
1600*900P60
1600*1200P60
1680*1050P60
1280*720P60
1920*1080P60
1920*1200P60

O | (I N|[|ojunn | b |lwW|N

—_
o

5.5. SRR

MES2L676-100HP-MINI FF & 1R 89 HDMI #2480 F1 & %45 O K A MS7200 A1 MS7210 SE3, & A
A HDMIN.4b RATHROEMAN 30 RN, EEOXA ICED, K57 HESIX 4K@30Hz,
= REEEIXE 300MHz, HF#EOXH YUV K RGB &R,

FEALK S, L HOMI R EREB S RBEH S HEDE, YR EGBLESHFE
BN R NGEN P AROFEEMXI M AEE, E LI o@EiE PLL I EE LG RN AR, SCHESE
ST E R, FPGA SLELXT MS7200 B9 1IC £ O F B R AR IR T IRBUETIHE, IRIBIHELE XL
Mo MERFAEEGRALESNFERESEN NAGRMN MR, TMS o HERNE,
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FPGA
key —f key ctrl PLL
pix_clk cfg clk
sync_vg ms72xx_ctl  f—iic——— HDMI OUT
' '
vs. hs, de Ms7210
pattern_vg vs. hs. de. r. g. b————

5.5-1 &2 HDMI $ ¥ RiN#LIAE B
5. 6. PLL #I7SA R M B a =R

PLLIP BEXREGIETF PLL REHMERFRITHN P, BE3ARNSHESE, o] LN ES
AR, . B, MEREEFINRE.

Logos2 52489 PLL X+ APB sha&E LI AE, LI HOMI R R BT EHSAZRANIA R ol @id APB
EOMSEE PLL M B0 (MRS L ARERE),

PLL B9{E FH Tl 3%4% Basic #1 Advanced BfPEDR, miPERX 145 APB O NSE & LI Y
IR E, Advanced BT PLL IR ERS# B E 2. Basic 1 Advanced &
T 0l i%EER GPLL 3¢ PPLL, GPLL ¥ 7340540 o] LI SE A i 09 % SR, GPLL 5 PPLL 1¥4H
#iRiE2% (UG040004_Logos2 7% FPGA BY#h &R (Clock) BF18R_V1.2.pdf)

5.6.1.I1P Be B RIEFIE

1. AEXEE Tools->IP Compiler s{H#ERTTEZDH IP Compiler #&%5H L TR IP
compiler TH

2.%D PLL IP, O] &35 view datasheet TEEEX M IP BB 5w

3. B REBRIRE

4, mEAM Customize X IP HITE B
A ERIEINE 5.6-1 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.

5.6-1 IP Compiler #{ERTZE
5. Mode Selection #%#% Basic Configurations &=, t/1& 5.6-2 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

5.6-2 PLL Big & 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%
M LBEWE 5.6-3 Bk

@ 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

5.6-3 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

5.6-4 Fi7R

@ 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

5.6-4 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 BEB Ak /e mit Generate, fE 5.6-5 Fi/x, Se/ETIXT IP #47E B
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( 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

5.6-5 generate &£, IP
BLE /S PLL s O W& 5.6-6 Fw, Edh clkin1 79 PLL 31 A BY%H, clkoutO 9 PLL % B,
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]

5.6-6 PLL i [0
EFULERSE, PLLERBRWNE 5.6-7 fix, BBE—KEFaEE A, clkoutf £ PLL
WAL iR, FHiH — e clkouto
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= LOCK
divider0 # CLKOUTO
—{_awien | Pl e
CLKOUTWS » CLKOUTON
—( dividerl — » CLKOUTI
WA » CLKOUTIN
CLKOUT1_S KLEQE
divider2 » CLKOUT2
CLKIN_SEL — _':’ Gate [ [
— CLKA j_th # CLKOUT2N
LKIN1 : |
gLKTNZ DIV vco 8 divider3 GATE —» CLKOUT3
I CLKOUT3N
CLKFB » MDIV CLKOUT3_S
L Analog —‘ divider4 GarE ™ CLKOUT4
PELEWD: S——» CLKOUT4 S
RST ——» B
—| dividerphy — f g;lngTPHY
CLKOUTPHYj‘T]\f = TEHYE
APB_CLK —| FDIV GaTE [T CLKOUTF
APB RST N RIS —m- CLKOUTEFN
APB_ADDR([4:0] -
APB_SEL » APB
APB_EN > _Internal Feedback
APB_WRITE > ‘ <
& | APB_RDATA[15:0]
APB_WDATA[15:0] » ] APE READY

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

S “ vco_freq= clkin* FDIV* MDIV/ IDIV clkout0
PFD 5 P — LPF veo
MDY clkoutf= clkin* FDIV* MDIV/ IDIV/ FDIV
FDNV » clkoutf
£b
5.6-7 PLL IR
5.6.2. 5 S E I+ E

PLL % i P SR R A BT 30 R EE R REXBEESHRE, tELARNWT:
Fiy X MDIV x FBDIV
IDIV x ODIVx

FeLkoutx =
FCLKOUTX Jo %t B EP 3R =R ;
SIS PN gD B
MDIV A RIRDIASEL;
FBDIV A PLL RISETEPEVEH RS, clkoutf EARIRETEPET FBDIV = ODIVS;
IDIV AR AR IRSE;
ODIVx A%t B ah B 2 3RS 41, AL¥fE#E clkoutO, FTLA x=0 , ODIVx = ODIVO;
BIEGENPMERERNGRESH, S RIES RN PLL 7S E BT APB EOERMEX
SHNSERHELT ML IMRFE,
5.6.3.APB Ei B0

APB EO/EAN PLLEHSEEZE O, ESEMASEE PLL, PLL IP E{#8E89 APB 3%, APB &[0
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wOAWE 5.6-1 Fix:
% 5.6-1 APB #0#xO%1%

Fs I O &R 1/0 iR
1 APB_CLK | Breh, EFHERE,;
2 APB_RST_N | BHEN, REW REN Data Bus (REMNFERS);
3 APB_ADDR[4:0] | Mtk g% ;
4 APB_SEL | I, RRMISERKIEE;
5 APB_EN | fEgE, D&ERES,;
6 APB_WRITE | AE,0 3,15,
7 APB_WDATA[15:0] | HIRESEZB|AN;
8 APB_RDATA[15:0] 0] HIES&RL;
9 APB_READY 0 R&EES;

APBEZOENFWNE 5.6-8 Fin

pey-roun I s R S E S N S

APB_ADDR<4:0> oA X
APB_WRITE | |
APB_SEL | |
APB_EN |
APB_WDATA[15:0] X Bt X

APB_RDATA[15:0]

APB_READY ‘ ‘

5.6-8 APB BB %
APB #ZOENFWNE 5.6-9 FiR

APB_ADDR<4:0> X A )
APB_WRITE
APB_SEL [ }
APB_EN | |

APB_WDATA[15:0]

APB_RDATA[15:0] )( DO )(

APB_READY [ |

5.6-9 APB i£H 5
5.6.4.APB 5EF8%%

BT APB BB XSERMEEHFREH L NHIAR, FAFESMUREEXNE
5.6-2 Fi/R:
% 5.6-2 APB £ %
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Address|  Bit =S Re2] A
0 [15:8] | REG_ODIVO_RATIO<7:0>, ODIVO Register1: 3MALLIRE;

[7:0] | REG_ODIVO_DUTY<7:0> ODIVO Register1: =R E;

[15:11]| RESERVED

[10] REG_ODIVO_MUXSEL_EN ODIVO Register2: BIABE MUX {FgE;
1 [9:7] | REG_ODIVO_FPHASE<2:0> ODIVO Register2: #8{4HiFI& &;

[6:0] | REG_ODIVO_CPHASE<6:0> ODIVO Register2: f8{HIFI& E;
2 [15:8] | REG_ODIV1_RATIO<7:0> ODIV1 Register1: S4RLLIRE;

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

[15:11]| RESERVED

[10] REG_ODIV1_MUXSEL_EN ODIV1 Register2: BB MUX {E8E;
3 [9:7] | REG_ODIV1_FPHASE<2:0> ODIV1 Register2: H8{HIFIRE;

[6:0] | REG_ODIV1_CPHASE<6:0> ODIV1 Register2: H8{ IR E;
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: BIABE MUX {EgE;
5 [9:7] | REG_ODIV2_FPHASE<2:0> ODIV2 Register2: #8{4HiFi& &;

[6:0] | REG_ODIV2_CPHASE<6:0> ODIV2 Register2: f8{H & &;
6 [15:8] | REG_ODIV3_RATIO<7:0> ODIV3 Register1: SRR E;

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

[15:11]| RESERVED

[10] REG_ODIV3_MUXSEL_EN ODIV3 Register2: BB MUX {E8E;
7 [9:7] | REG_ODIV3_FPHASE<2:0> ODIV3 Register2: H8{UHIFIRE;

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

[7:0] | REG_ODIV4_DUTY<7:0> ODIV4 Registerl: G IR E;

[15:11]| RESERVED

[10] REG_ODIV4_MUXSEL_EN ODIV4 Register2: BIABE MUX {EgE;
9 [9:7] | REG_ODIV4_FPHASE<2:0> ODIV4 Register2: f8{4HiFI& &;

[6:0] | REG_ODIV4_CPHASE<6:0> ODIV4 Register2: f8{AE & E;
A [15:8] | REG_ODIVPHY_RATIO<7:0> ODIVPHY Register1: S4ALLIRE;

[7:0] | REG_ODIVPHY_DUTY<7:0> ODIVPHY Register1: =& E;

[15:11]| RESERVED

[10] REG_ODIVPHY_MUXSEL_EN ODIVPHY Register2: & NB§H MUX {E8E;
B [9:7] | REG_ODIVPHY_FPHASE<2:0> ODIVPHY Register2: 8 4HiH% &;
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[6:0] | REG_ODIVPHY_CPHASE<6:0>

ODIVPHY Register2: HBA¥HIERE;

[15:8]

REG_FDIV_RATIO<7:0>

FDIV Register1: 7 4itLiIR E;

[7:0] | REG_FDIV_DUTY<7:0>

FDIV Register1: G =R E;

[15:11]| RESERVED

[10] | REG_FDIV_MUXSEL_EN

FDIV Register2: B ABEf MUX fgE;

[9:7] REG_FDIV_FPHASE<2:0>

FDIV Register2: 8RR E;

[6:0] REG_FDIV_CPHASE<6:0>

FDIV Register2: #HAHIEIRE;

[15:7] | RESERVED

[6:0] REG_IDIV_RATIO<7:0>

IDIV Register: D3ALLIRE;

[15:7] | RESERVED

[6:0] | REG_MDIV_RATIO<7:0>

MDIV Register: 23L& E;

10

[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>

[7:4] | REG_CP_CUR_SEL<3:0>

[3:1] | REG_LPF_R<2:0>

[0] REG_LPF C

BANDWIDTH Register

11

[15:6] | RESERVED

[5] REG_LOCK_FILTER_PD

[4:0] REG_FREQ_LOCKDET_SET<4:0>

LOCK Register1

5.6.4.1.1. PPLL 5#&=8i188

S EAR A duty cycle = (50%/odiv)*duty, Z{REFHEEA 50% R

S5HZ SR

REG_ODIVO_DUTY=REG_ODIVO_RATIO
REG_FDIV_DUTY=REG_FDIV_RATIO

5t B AR LA OB R
REG_ODIVO_FPHASE=0
REG_ODIVO_CPHASE=0
REG_FDIV_FPHASE=0
REG_FDIV_CPHASE=0

RIE PLL AR EAR, BXSMSEHUNT, BARELIRE LR E

REG_ODIVO_RATIO<7:0>
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REG_FDIV_RATIO<7:0>
REG_IDIV_RATIO<7:0>
REG_MDIV_RATIO<7:0>

MSERESHBFFSUTEX:
EERARENREC]EEE R
0 B P SRR R O] B ST Bl
PFD M REDEEER
BADREE IDIV. BH RS E ODIV, RIS RS EL MDIV, FBDIV A ARECEEE N

VCO MFEEMBREMETCEA

_ Fin
Feeo = 151y

Fin < MDIV x FBDIV

YV V V V VY

Fveo = IDIV
_ Fiy X MDIV x FBDIV

Fetkoum =~ 151y % 0D IV

PPLL BAERINE 5.6-3 ik, AN EETE, APB KERNSHREEEN PLLIRZIEHEESE
T4E,RST S/NBKIPEEE 10ns, ¥4 0] 2E(DS04001_Logos2 Z5Fl FPGA SRH4#UEF M V2.1.pdf)

% 5.6-3 PPLL X745

fEAR =/ME =AE By iz

FIN 19 800 MHz PN RS

FINJIT 200 ps BWAREHE (FIN <200MHz)
0.04 ul BMANEEE (FIN 2200MHz)
10-49MHz: 25%
50-199MHz: 30%  200-399MHz: 35%

FINDT 400-499MHz: 40% 500-800MHz: 45% BWARESE

FPFD 19 450 MHz PFD T{ESRESEE

FVCO 1330 2133 MHz VCO TESEEE

FOUT 10.39 2133 MHz B R EEE

TPHO 0.12 ns FSHEAMKR

TOUTIT 180 ps H 4 e EIE (FOUT 2100MHz)

T 0.018 ul B EEP S (FOUT < 100MHz)

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

FBW 1 4 MHz G

TLOCK 120 us PiE B a

TRST 10 ns BlESRE

BB R R XN APB S ERMENSHE, AR uUEIH ENA N HEESHELE, holE
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TIPEERAEEEEMNX LSEEE, NE 5.6-10 iR

/| Show Internal Settings of PLL

Internal Settings of PLL

WCO Clock Frequency{MHz): 1782.00000000 IDIV Value: x MDIV Value: 2

ODIVO Value: 1z.0 ODIV1 Value: 36 0ODIVZ Value: 36 ODIV3 Value: 36 ODIV4 Value: 3@ FDIV Value: 33.0 ODIVEHY Value: 36.0
DUTYO Value: 12 DUTY1 Value: 36 DUTY2 Value: 36 DUTY3 Value: 36 DUTY4 Value: 36 DUTYF Value: 33 DUTYPHY Value: 36
CPHASED Value: a CPHASE1 Value: 0 CPHASE2 Value: O CPHASE3 Value: 0 CPHASE4 Value: 0 CPHASEF Value: 0 CPHASEPHY Value: 0
FPHASED Value: 0 FPHASEL Value: 0 FPHASEZ Value: 0 FPHASEZ Value: 0 FPHASE4 Value: 0 FPHASEF Value: 0 FPHASEPHY Value: 0

5.6-10 IP 2HHEEE

5.17. TIENE

RBIRIHESRIMNE 5.7-1 Fi7R, IRIMEEXI 7T, T2V IUATER:
ms72xx_ctrl: MS7210 B2 &;

key_ctrl: #=28E1148, 1= 2P R#HE;

dyn_pll: $483F PLL IP, shASE R EhRE;

apb_cfg: APB #EOSLM pll 4 B AR SEE;
sync_vg: TR EREFF, BRITHRBSSEFESHE;
pattern_vg: ¥ & E/R~MEEE RGB888 #iEHI .

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—————»

5.7-1 REBBIRIHES
5.7.1.ms72xx_ctrl &1k

M IC#E OB E MS7210 & ,MES2L100HP FF & IR iEH EiRE MS7210 89 ID k79 0xB2,
BLE MS7210 #F# M4 RGBESS, IIC EASRERRME 5.7-2 iR, MS7210 SERNE S S
£ (MS7210 Register Map.pdf).,
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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 X TR0 XAXAXAXO X0 XAT XAsXAs Xae X A3 X A2 X AT XA0X 0 XD7 X6 XD5 X D¢ X D3X 02 XD1 X 00X 0 ) \
MSB MSB MS8
S ACTK A(I K ack  Ste
by from from from
Master Slave Slave Slave  Master

5.7-2 1IC Bi#gF
5.7.2.key_cnt {&1R

THIRFEESHEAIE, B TR, B RER TR EIES HDMI ERD IR,
5.7.3.sync_vg 1§k

5130 1920*1080P60 2 ¥#ZR A 1920*1080, ME A 60, ZAWERTE—EEE BT 1920 ©
BER, 51080 MEEAMM, IREB "ZFE MNEFA. NLETHIRERESSE—MERE
A—IREIEWNE 5.7-3 FiR, i 60 X RESWRIFT 60 N EHE.

5.7-3 BREREERIFINF

BEEERRA B EIXHE, 17 BRI REL 175 R EE S KES), B hsync (7B F ) vsync

(FHEFES).

YNE 5.7-4 Fi7R, Addressable I ABREERHKFPUFINXE, RERE S B EN DE
55#RiR; Border TIIE@EAN ERBIAHE B/RIAAE, EE Border ERHNBERER 0 (RE). 7.1
N IRHBRER P REATNREHTH, XTKEHZ Blanking #5, FRAERKE, TRFE
S Hsync BRERRHN—ITHE, HRAFES Vsync BRERRHN—HFHEA,
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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

5.7-4 HDMI B ERINFEENX
B&ESKFWE 5.7-5 7R, vsyn (55 BRZEFHR— M E—THURNER, 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) |

5.7-5 BB EBESRILE
R4 key_cnt RRBYIZE T ML RBE HOMI SR, BRITES  HRPRERESHE (vs,
hs.de), #A pattern_vg ERFHRITERERR/SHUBBKZETBREUBREN, FHE FSEN
5.7-6 7R, IRYESEIET HOMI B/-83K, D] E I vesa B FrArE R3S MBS #p5m 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
5.7-6 vesa B &£l
BRILWAWRER, WMNGRNPRREUENE 5.7-1 iR
%* 5.7-1 RENHPMEE
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

5.7.4.pattern_vg 15k

BNMEREANBEERE, YNENMEANEE, ENHNEEREXRREIL LW RGB8SS, RGB
DRIRE LR, &G, 15 B, 888 215 R. G. B 775)5& 8bit, B R, G. B HE—&}H 28=256 LM, &
¥ RGB =B8N AEEE, BMEEARS U E R 24 Ul 256*256*256=16,777,216 €&,
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RFTEREERSY, & de FEEREHEFFEBEIE (RGB88S), K—THIES 8 F17,
BE A AESNMTERENME T EH HEEN RGB888 MIELMERNER, MNE 5.7-7 FirR.

57-7 ¥ FERMEREE
5.7.5.pll {1k

B R PLL IP, 1R key_cnt 2R AR ITELE R, @i APB £ OX) PLL M SREEITE E, I
I MR R R, PLLA N A 27MHz BiRINE, SMEH S BERNERNHEESEHM
% 5.7-2 i
* 5.7-2 WHPEESHE

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

5.7.6.apb_cfg &1k

SLHI APB OB PR, R1E key_cnt B ARBIFHE RN NHE R IR, sSEE PLLE L
HHEMER, BRFHALNSESHN ST HABMUAT., EANTMERSHNIEE, oI IP RENIRE
S, BN A 27MHz, 5 H PR 148.5MHz SN A ST :
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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: 38
DUTY0 Value: 12 DUTY1 Value: 36 DUTY¥2 Value: 36 DUTY3 Value: 36
CPHASEQ Value: a CPHRSEI Value: 0 CPHASE2Z Value: 0 CPHASE3 Value: 0
FPHASEQ Value: o FPHASE]1 Value: 0 FPHASE? Value: 0 FPHASE3 Walue: 0

ODIVY Value: 38
DUTY4 Value: 36
CPHASE4 Value: 0
FPHASE4 Value: 0

FDIV Value:
DUTYF Value:
CPHASEF Value:
FPHASEF Value:

33.0 CDIVPHY Value: 36.0

33
a
a

DUTYPHY Value: 36
CPHASEFHY Value: 0
FPHASEPHY Value: 0

@32 APB #OX¥ PLL 9 IDIV_RATIO, MDIV_RATIO, ODIVO_RATIO, FDIV_RATIO, ODIVO_DUTY
M FDIV_DUTY SHf7aa# TS HIRERE, TR AL ESHESE.

5. 8. TIRME

MES2L676-100HP-MINI FF & 4% HDMI-OUT # O &E#Z B~ R R TR key1 IR EEZERSD

M=,
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6. BEF ADC t##ZiZEX N Ef B = A2 iR

6. 1. SRR
Logos2 2%l FPGA PR BB —/NE31E 2 P 12bit SAR-ADC BiRENE L ER A P T LIS

ADC IP #RIEEREE ADC, A ADC T &R, L FPGA AEfEBEENEE.
6. 2. EOMER

6.2.1.i%3#F IP
$TFF IPC, %42 ADC IP 3842, EAMITIEIZ & Instance Name &#, &5 Customize, X ADC

P SHECERE, A 6.2-1 Fi.

Filke View Broject Help
Ch & X |20 5|@&
- I 1 1
Project Pathname C:\Users\w\Desktop\adc test\pnriipcore\adc test\adc_test.idf | Browse || Proj Path|
Il |
r 1
Instance Name |adc test ®||%Cu5tomize

15

+- [ Module e

= ;] System
= [E8 anc Name  ADC
Em3
- Warainn 1 &

6.2-1 ADC IP #%i%
6.2.2.liLE IP B
ADCIP 2 EEEB =11 H, demo FEESHU T, ¥ETJEE demo 4l ADCIP, IFHS

HEERRIBEEE (UG041005_ADC_IP),
ADC Config ;2 ADC Z#(E.ETH, demo S#TIHMNE 6.2-2 Fi7R:
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@& Ccustomize IP - Pango ADC (1.6), Instance adc_test * - o X
Digeneraze| @ & © 2 | {F [B)]
ADC 1.6 Logos2-PG2L100H-FBGETE--6

S s

Mode Selection

Operating Mode: = Mode Sampling Mode:

Sampling Settings
»/| Internal Channel Enable

Sample Clock Source:

Desired Sample Rate (KSPS):

] [38-192]

CLE_AFE Frequence (MHz): 50.00 [8~100] Actual Sample Rate (kSES): €0.09
ADC Control

Reference Voltage Source:

Power Down Option:

Averaging Sample Number: &4 ADC Core Selection{for VA):

Calibration Option:

Input Mode Settings
ADCA: 2DCB:

Internal Channel

TEMP Detection Opticns
/| Enable TEMP:

~/ Ensble Sample Averaging Input Mode:

Voltage Detection Options
&/ Enable vrC:

~/ Enable Sample Averaging Input Mode:
&/ Ensble VCCA:

~/ Enable Sample Averaging Input Mode:
e

Ready

6.2-2ADC IP 2B ERE
Alarm Config iRE BEMNEELEERNE, demo PREAEERNS, REME 6.2-3 FiR,

(@ Ccustomize IP - Pango ADC (1.6). Instance adc_test * - o X
Dlsencrare| @ & © o O

ADC 1.é Logos2-PG2L100H-FBGETE--6

- -

Terp Alarm

Over_Temp Alarm Options
Enable Over Temp Deb
Enable Thershold Secting:
Upper ("C): 125 [-40~125]

Lower ("C): S [-40-125)

User Temperature Alarm Options
Enable Thershold Setting:
Upper (*C): [=40-125]

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

Voltage Alarm

VCC Alarm Oprions
£nable Threshold Setring:
Upper (V)= [0.0-1.05]

Lower (V): < [10.0-1.05]

VCCA Alarm Options
Enable Threshold Setting:
Upper (V): 10.0~1.29]

Lower (V): - [0.0-1.88]

VCC_CRAM Alarm Opeions
Enable Threshold Setting:

Upper (V): S [0.0-1.30]

B 6.2-3 alarm config T H
Summary WEATENEERER, THEE, REHUNE 6.2-4 Fir.
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@ Customize IP - Pango ADC (1.6), Instance adc_test * = O

Dlcenerate | @ & & 5

Output

ADC 1.6

=)

Logos2-PG2L100H-FBG676--6

ey e

Operating Mode:

Sampling Mode:

Sample Clock Source:

CLK_APB Frequency (MHz):

ADC Actual Sample Rate (kSPS):
Reference Voltage Source:
Averaging Sample Number:
Calibration Option:

Scan Sequence Mode
Continuous

CLK_APB

50.0

60.09

External

&4

Offset and Gain Correction

6.2-4 |P summary &£
6.2.3.IP #EO ik

miLA LA Generate, S MMANE EH ADCIP, IPEOWME 6.2-5 iR,

adc_test the_instance_name (

.i_rst n(i rst n), // input
.1 _apb pclk(i_apb pclk), f// input
.i_apb paddr(i_apb paddr), f/ input [7:0]

.i_apb psel(i_apb psel), // input
.i_apb_enable(i_apb_enable), i
.i_apb pwrite(i_apb pwrite), /f
.1_apb pwdata(i_apb pwdata), //
.0_apb prdata(o_apb_prdata), [/
.0_apb pready(o_apb_ pready), [/
.i_adc loadsc n(i adc loadsc n), //
.0_logic done_a(o_logic_done_a), g
.0_logic done b(o_logic_done_b), /S
.0_adc_clk out(o_adc clk out), [/
.0_adc_dmodified(o_adc dmodified)
):

6.2-5ADC IP #0

demo & ADC IP #ZORBBINE 6.2-1 FiR, IFHASHEERARIFEE(UG041005_ADC_IP),
% 6.2-1 ADC IP O % 88

w0 1/0 & iR
i_rst.n input 1 RRSM, 0 81, 1 SR
i_apb_pclk input 1 APB B¥§, demo %A\ 50MHz;
i_apb_paddr input 8 apb #0, LS ibik;
i_apb_psel input 1 apb #0, F&ES, 0 RiE, 1:1&F;
i_apb_enable input 1 apb #0O, A iE){ERE, 0 AERE, 1 F8E;
i_apb_pwrite input 1 apb &0, SR/EfERE, 01EHUE, 1 BHUE;
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i_apb_pwdata input 16 apb #0, 544E;

0_apb_prdata output | 16 apb #0, EEIE;
0_apb_pready output | 1 apb #0, #EE ready 55;
BE

0: MBERRNBE NG FaR
1 BIRERNBEANSGFHR
LIRIE

0: IZHIEEREFL

1 RBIEERERY

i_adc_loadsc_n input 1 EHEFERMEFSEEEERES
0 fE8E, 1 RfERE;
o_logic_done_a output | 1 ADCA RESHERENERES,
0 REHT, 1 EH;
o_logic_done_b output | 1 ADCB KAZFHFEREMIERES,
0 REF, 1 EH;
o_adc_clk_out output | 1 f£%i%5 SRB B9 ADC T{EmHE;
o_adc_dmodified | output | 1 B S ERADITEES

0: APB B ETIZHIFFES
1: Jtag-APB Bidfg, XK #1T APB 121E

6. 3. T#EiREA
6.3.1.4&Rigit

S HIFE OIS & O 4% APB #OEEX ADC 88, RS HBE, S A
VCC/VCCA/VCC_CRAM/VCC_DRM B &, #RRIZIHEE, tNE 6.3-1 Fix, EEEHE uart2apb.
rst_n_sync, pll, adc_ip &,

> uart2apb #ERFZE LI uart M apb E O Z BB,
> rst_n_sync EHRFEI RS MEFESHER. AFLIE;

> pll SCIW 50MHz BHhg i ;

> adc_ip LI AW ADC R4 X6 RARASFE);
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adc_top

| I‘_
rst n rst n sync
i

sync_rst n

RG UART ———;{ uart2apb APB adc ip ]

50MHz
——+{ pll ]

6.3-1 RERIZIHEE
MEEREOME 6.3-2 Fi/R, HXEALE 4-6-2,
module adc top |

clk in

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

6.3-2 TRE&RREO
% 6.3-1 B MERREOMR

im0 1/0 fiI s 3%
clk_in input 1 RAEMEBA, 27MHz;
rst_n input 1 RBEEMEAN, 0 84, 1 B
led output 1 adc KERIT;
cfg_uart_txd | output 1 [ pc imAIX e O#ERO;
cfg_uart_rxd | input 1 X pcim B O#ERO;

6.3.2. RE&FFR R
RESERAREHEEENERE RN BARKEDR Offset #] Gain BB, FIERSSESRX
AP RoliEE, REeHiTB I8k,
PAT 7 demo (£ B BPIR S S Fes 7 & X, E b i k#1535 I UG040009_Logos2 £5! FPGA
B RIER (ADC) HFP#ERE) .

-78 -



% 6.3-2demo FEFRHIRESSE=S

it BiNE fE ik
0x40 16’h0000 i 58 temperature;
0x41 16’h0000 i faH VCG
0x42 16’h0000 R FH) VCCA;
0x43 16’h0000 A H0 VCC_CRAM;
0x44 16’h0000 #5869 VCC_DRM;

TER demo ERNRSHFRPEREIERRA:

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

DATA[11:0] X

6.3-3 RESERDPEREIE
6.3.3.ADC i85 A i B

ADC EUALE#E Unipolar R T, iR EMBEZRBRAANT, FHEEER(UG040009_Logos2
#7 FPGA BREHE#HAER (ADC) BF#EM) .
(1)ADC BB A WEEERA AR A:
Temperature(°C)= ADC Code*0.1219-273.15
(2)ADC BB N A BB FE 3k 0 0
Voltage (V)=ADC Code/4096*3
6.3.4.TRMR

1) % demo T2H shit T ZF MEST00HP FF AR, LEDT (¥R, KEY1 AE%;
2) HType-CEEAARSEM ITHENEAXIE, EEXNMIHOS KSERIREN
115200, HIEEX AR AL 1. FURAL 8. FRAL 1. TREAL, HEX B/R. HEX &KX,
RSN "Ox72" + "HilE” , FBEIFER (UG040009_Logos2 RFl FPGA IR IGER
(ADC) BF#s@).
EERRIRE: BNEEUMIE Ox40 #(#E: “0x72" + “0x40” , 4 0x7240;
EEY VCC: BNiEEN L Ox41 £44E: “0x72" + “0x41" , A 0x7241;
EER VCCA: BISEERMIE Ox42 #0438 “Ox72" + "0x42" , 7 0x7242;
EHY VCC_CRAM: BNiEER MLk Ox43 #(#E: “0x72" + “0x43" , 3 0x7243;
EHY VCC_DRM: BNisEERMBYE Ox44 £(#E: “Ox72" + “0x44" , 7 0x7244;
SRR T E R
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A SSCOM V5.13.1 S/ MEASAUIREEIREE B AT T,2618058@aq.com. QQEF: 52502449(FHTHRA) = | X

EBRE0 8088 27 & £F98 I8 28 BEEFEE JofEFR
CO 9F CO 9F

[14:45:20 737]%E—+<>72 40 O

[14:45:20 743]lz—@B0 9F

[14:46:22 867]m—+<>72 40 O

[14:45:22 862 ]z« 4C0 OF

[14:45:23 876]=—<72 40 O

[14:45:23 880]if;<4E0 9F

_#REn | T
§ﬁl:l%|5l:ﬂl10 Silicon Labs CP210x ~ ¥ |
@ xm®mn|@¢  EZEORF
[~ RTS v DTR 5% 115200

EEXH| Bi | FEER|C ®A T Engsh 1728 | 1R —|
v YEXTT {R7FHE l‘ﬁlﬁziﬂsﬁfﬂw HEXERE [~ ERTEEE: [1000 ms/R [ e 4
TS Bl BLoTs. | Reh TSE: = E-nuﬁﬁ]mom -

AT B iR [RSSCOER{+ = & ’

EErmEa SRR =

AUFRA T, BEEH. XSESHNGER KET-ThreodhEARFRERBRERR k KoRNEIEENiFin]BAM
www.daxia.com [S:10 R:10 COM10 EfIFF 115200bps,8,1,None,None

6.3-4 LKA
3) RBEHEDORWEEYE AR, ¥t T RAR:

BOREHE B OB EE SHEEFHRME
&Rkt
(16 i) ({EGI7ERT, 16 i) (16 i)
7240 A170 A17 2583
7241 55C0 55C 1372
7242 99A0 99A 2458
7243 6CBO 6CB 1739
7244 55C0 55C 1372

RBHEANTHEE RBREARIE, 0IF2IXNEESHBE, tholHE] excel R4, BITIE
B3 NE E R E:

-80-



BE:

ADC AL A9 A AR E #: Temperature("C)= ADC Code*0.1219-273.15

EEFEEMmUE ADC %i 75 Temperature(°C) =x

40h 2583 417177
BE: ADC BBt BV E 4 Voltage=ADC Code/4096+3V

E{Faathit ADC %778 Voltage (V) =+
41h 1372 1.004882813 vce
42h 2458 1.800292969 VCCA
43h 1739 1.273681641 VCC_CRAM
44h 1372 1.004882813 VCC_DRM

6.3-5 HFEERWMRENEBEE
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7. BF FPGA IS 51 BYiEFE F R ARIR

7. 1. SRR

Master SPI 23, FPGA 5 Flash Zi8/5\% A SPI #0, & FPGA & FEEEE AT, 1% SP1 0
M FPGA EEEB R % (Configuration Control System,CCS)124%l; 24 FPGA N F#ER /T, 1% SPI #
OZAAAF 10, ZRAREHREXBESEHEE N SPI O, o EH Flash RALRIE, LT
BHER,

7.2. EOME

EMtTBEEAREREXFFR, TREF SRR, ZMIERFR, TEFR
remote_updata_top BREFEEIE 7.2-1 firx, AMELERNNBERRNEZNEN: 5L
UNEE. BIRETF. W ENEF. NI LLERABAER, EEEHE/5 flash MARED.

HEBARHRPEEEROBRAUAMNSHEED, ZNSLERNERTLIER, BN ELERN
BRR IR FE S HCEERZ K,

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

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

| |
| |
| | }

|

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

7.2-1 BRREFIEE
(1) |0 (vart_top.v)
BORREBARS LU ZENSEOBERE, BABRAFERNA 115200bps, & AR RIEE 20 E
7.2-2 FfiiR:

uart_top.v

tx_ctrl.v rx_ctrl.v

B 7.2-2 BEOERIEE
(2) BURZHIER (data_ctrl.v)
HIREHIEREEEHDINGG: BF LANTANS S RIEESFREH, BEAREUE, HiE
REBIEZE 4KB XI55, A ERLLE., HiREHIEHRERME 7.2-3 FiR:
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data_ctrl.v

7.2-3 HIREHIERIER
(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 BHIEIERME 7.2-4 FiR:

spi_top.v

spi_driver.v

7.2-4 spi I HIEHRIEE
(4) IPAL =HIHEHR (ipal_ctrl.v)
IPAL 251 R EE LI FPGA SR HRE M, IREIEE ATKE, IPAL ZHIERIUE —1
{8 R~1E5, & hotreset_en A 1, NI BN#FHI; & hotreset_en 3 0, M ARSI EIRZE), oJLUEL
FUNZEFBHBERE R 1, RAERE,
7.2 1.RERREBHMEXREOESHIR

TMEERNSHEXWNFE 5-4-1 Bk, EOE XX 5-4-2 k.
& 7.2-1 BHENX

554 ik
FPGA_VESION FPGA IRAGER, BFUBREX, BAAE. A, B. . 77,
DEVICE SRS, BTHIALR G flash =EIA/N, EXESLFRESEIT
e, ENSERWRERE, EREELNEYE, BRI E,
USER_BITSTREAM_CNT RIFRALRANY, I35 1/2/3 DNRBALR. EX &5 LhrE R ITES,

BUNSSEWEERE,

USER_BITSTREAM1_ADDR |MAfiLA 1 BRI, HEERZ/E, B 4KB X435,

USER_BITSTREAM2_ADDR | N 2 BIEEaME, ZENBALR 1 2/5, B 4KB X455,

USER_BITSTREAM3_ADDR |[FB{iik 3 BOE gt ER BALAR 2 25, B 4KB X335,

& 7.2-2 MERREOGBSIIR

54 5E iz iR
pin_clk_in input 1 IR,
sys_rst_n input 1 RSN, BB

-83 -



uart_rx input 1 5 Huii@fE, & O08EERRD;
uart_tx output 1 5 Huii@fE, S0HELRERD;
spi_cs output 1 spi flash &R FiEEH;
spi_dq1 input 1 spi flash T H RGN E R
spi_dqo output 1 spiflash S #IR /5L ML ER
led output 8 led ¥T

7.2.2. BREREDONE

BAER(spi_top.v Fl ipal_ctrl.v) 5RIi&ER (data_ctrl.vV)BEOES T EGFEREES R
BRERES. L/ EHEREES. MIRERRERENRRERES, NERESHTES . SR
BEOFECAEK 256 FHHE FIFO 4R, MIZHEEROEHAEE FIFO EF4UE. BAKERE
A% RT3 5-4-3 Fin:

*® 7.2-3 BARREOSXE

558 AE | U= 3%
B, 4155 (spi_top.v FMipal_ctrl.v)
sys_clk input |1 RFBTER,
sys_rst_n input |1 RREN, BRBK.

SMERE RIS S (spi_top.v)

spi_cs output|1 spiflash R FiEE R,
spi_clk output |1 spi flash it A BHEH E M.,
spi_dq1 input |1 spiflash R EIREBMANEHR,
spi_dqo output|1 spiflash A #IE/I5<E B EM.
fEREEFI{E S (spi_top.v)
flash_wr_en input |1 SRR ERE, EHHEEM.
flash_rd_en input |1 EALRERERE, LHIBER.

. . SfnFsS, BFEEEMNMABALR, 0I2iF 1/2/3 S
bitstream_wr_num input |2

BAR, BEAR#Bid 54 USER_BITSTREAM_CNT,

. . 'Eﬁ'fl/}lhr"?, BFEEERNNAAR. OIXiF 1/2/3 SN

bitstream_rd_num input |2

BAIR, BEAR#Bid 54 USER_BITSTREAM_CNT,
bitstream_up2cpu_en |input |1 o L& LANERE, S B EREE, BRI L EALR,
crc_check_en input |1 CRC32 REfERE, SBAM. & AERE, NARRITEIEZRY.
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clear_sw_en input |1 BMIRERF X fERE, EHHAEEM.

[11: 1 NFRRRIEERBR
bs_crc32_ok input |2

[0 RIELER, 1'bO:RIGIEH, 1'b1 REEHIR,
write_sw_code_en input |1 EFXfERE, LGB,

RiRiER{ES (spi_top.v)

bs_readback_crc output|32 EALTARYE CRC 45
bs_readback_crc_vali

g - - output|1 N BRELRRE CRC ER BT,
clear_sw_done output|1 BRI XTARIETR, S8
clear_bs_done output|1 EBRNBALRTHIER 58,
bitstream_wr_done |output|1 BALRX =K, 3B,
bitstream_rd_done  |output|1 EALRX G RK, 5B
open_sw_code_done |output|1 ERXRERFRTNR, 58,
time_out_reg output|1 Brflash BEER, 58,

[B] £ HEE O (spi_top.v)

flash_rd_data

output

AR,

flash_rd_valid

output

EALREIREE N,

flash_rd_data_fifo_af
ull

input

RALREIREF FIFO %5,

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

bitstream_fifo_rd_req

output

1

B\ flash ALfRHETF FIFO EZiEXK,

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 4HETF FIFO #EEEINA, 8 1UEE 256
bitstream_eop input |1 N
FH(O A page), HERLLIE,
bitstream_fifo_rd_rdy |input |1 B flash L 44&7F FIFO =S,

ipal I=HIEHRZE O (ipal_ctrl.v)

hotreset_en

input

FEERE, LB,

open_sw_num

input

MBMNBARES, oIZH 1/2/3 SRAMR, BAEE
2% USER_BITSTREAM_CNT,
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crc_check_en input |1 CRC32 RIL(FERE, BB HEAMERE, MAHIBET CRC RILE
_ (11871 NERFREERERK
bs_crc32_ok input |2
[O]:RIEZER, 1'b0:RIGIEH, 1'b1:RIGEIR,

open_sw_code_done |input |1 ERXERFTK 8B,
ipal_busy output |1 ipal IHE/RMES, IXEISFHELR, MILEAEHEERS TR,

7.3.  IfBi%EA

7.3.1.5%F8=iRHA

ARSETRRER MEST00HP A &MR, LUNFEREOMFIR, REREARINGE, BT LMV
S5RFERZEBAENEEN, REXRASERMISHE, ILBEXN —EmSHE.,
E/SREB2LUNTRNGS, /50 LAY T AR 32'he7e7_e7e7+ilite5<S 8, it 7S
BA—NZET, K 7 A, PESURME/S, 1'b1 £RIE, 1'b0 £RE, W13 5-4-4 iR, 7R
Bl L FH 1728 1, 32'he7e7_e7e7+8'h81; EFFFR 1, 32'he7e7_e7e7+8'h01+E NHIEHE(1 F19).
x 7.31 ;4

ERNTERGLH | LELUNGSE SHEACHAGIE| RaSH Sitit v <8

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

EHFEFERDHST AL, FPGA SIREIN NN SEME. BIRTHK. BALRNXETHF CRC KI5
NER, REIZRIE, FPGA E& L&, 8N ER. REHIEN 1 ZE21NFTH, RIBSEFEHRME.
7.3.2. 577 e3ith ik 5> L

* 732 SE[MU AR

2R it | /B T gEdEiR
fpga_version 7'h0 R IRAEER, 6 1, BEX
crc32_cfg 7'h1 W/R | HHIHELLRI S CRC, REEERHERE, 4 F
test_reg 7'h2 W/R | MiXFHERE
_ LR CRC RINERS cre32_cfg ABEHRE.1'b1: 748
crc32_error_ind 7'h3 R
%,
hotreset_en[0]: #/E&I{ERE, SBEY. EEX, BEHR
hotreset_en 7'h4 W/R _
TR ENREE,
wr_bs_status[0]: BT HIRIR, 58X
wr_bs_status 7'h5 R wr_bs_status[1]: BIRERFF X TARR, BB,
wr_bs_status[2]: BIMITH R MR, BEX;
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wr_bs_status[3]: RN, BE;
wr_bs_status[4]: BALRMHRHARIR, 5B M.

crc_check_en[0]: CRC WIG{ERE, 3B,
1'b1: BRI T CRC &R5;

crc_check_en 7'hé W/R
1'b0: BE 7R B A 47 CRC R34,
AR NMERENTTUAELENS B,
HRTARASIF RGN USER_BITSTREAM_CNT £
user_bitstream_cnt |7'h7 R
e, B¥SHEE 2'd1, 2'd2, 2'd3,
7'h8
7'h9
bs_readback_crc R B LR CRCRINEER, 32 i, (bl XS NARF T,
7’ha
7'hb
. X bitstream_up2cpu_en[0]: BLEALR L& FEEE, 1'b1,
itstream_up2cpu
SRR one lwR | B, SR ELE (AL,
en
1'b0, EERY, AR AMEE A,
bitstream_num[1:0]:iEMN BARS;
bitstream_num([3:2]: B AMHES.
bitstream_num 7'hd R
BRUEF 2'd1. 2'd2. 2'd3, BEAEY
user_bitstream_cnt,
open_clear_sw_en[1:0]: 3T AFXEBFHNURFS, o]
% 1/2/3, BA#BZ user_bitstream_cnt,
open_clear_sw_en[6]: sTAAFXEF{F8E,
open_clear_sw_en |7’he W/R
open_clear_sw_en[4]: BIMEBIRFF X IZF{FERE,
FIFFFXEY, BCE 0x41/0x42/0x43, BIRIEIRFF X0, BL
= 0x10,
7'h11 BRI XS, wr_user_bs_en[1:0]% iz
2'h12 bitstream_wr_num, BN BLLRES, BEAEE
wr_user_bs_en w
user_bitstream_cnt, & user_bitstream_cnt 5 2'd2, T
7'm3 I 1 S 2 S0, A 7'h11 H7'h12,
7'h51 EN AR HE, rd_user_bs_en[1:0]% iz
rd_user_bs_en w
7 bitstream_rd_num, EE 8N BALRFRES, BABIE
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h52 user_bitstream_cnt,

7 )
h53

IRAMS B 57728 fpga_version #] CRC 7788 crc32_cfg #81A 6 NEHM 4 NFEHEXHE D
FHEENS—IRRE2EFT,E cre32_cfg it 2 —REEREBF T (e7 e7 7 e7+0T+XX XX XX XX),
HESFRPRAE—1FD, Z/EREITFHRSE.

REIZAERE I 8'h55+ ik +IR B4R, 51 MRS R URE44E 55 00 20 20 071 01 12 30, H
th, 55 3 L5845, 00 JAitbiit, 20 20 01 01 12 30 AMAERSEFENE

7.3.3. IR XM FEER

LR flash A AR FREBIVINE 7.3-1 k.

1023~ I 45 (32" hiFFF_Fff)
1/~ [A]#E714(32'h0133_2D94)

Subsector 1 BB R —T

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

A Subsect 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

B st S P+ TS (32 WIFFE_16F)
aI*Subsector
B Ao S rF i, fEEaKBNT .

Subsector n
Subsector = 4KB

Subsector n+1 H

x“I~Subsector

fhede A

2
Subsector

7.3-1 LR flash PEIFFAERR T
BHALRIXETE flash F2 LA 4KB(— Subsector)XI 78, —1 4KB AFXFER, /1 1023
N 32'hffff_ffff+1 NE 2 453(32'h0133_2d94), £ -1 4KB RN AMRRERF. S TNAMREE
— M RAXEFN—TRERF, ESURGAERE—THERFZ/E, A% 4KB AT EHTE
32'hffff_ffff, N BALRERSMMZ/E, AiF 4KB BB 2EFE 32 hffff_ffff, EE AR AR
R B T AIEER S HARNHIRE, EESMRGAEN AR, BUARIESARZEA

- 88 -



SHIMMUES,
BE—MAMRE, FXEFRIANTH, RANS AR 822 N NAMRE, BIAFTH
FXERF 1, HEFXEFXHA, MRINEHE 1 DN AR,
7.3 4R EFHRE

EREFRE, BEMARIRENE 7.3-2 Fin. EHRNERE, FE LWUHS FPGA LS5, Hf
SRR, RALREERE. BIRBIRFT R ERE. FIFF A XERE. REMERR LUN T RHS, HES
I¥H FPGA TR, AR RPN SRIREEINZR 5-4-6 PR,

& 7.3-3 BFmSREEE

B whe BE RS

BA0R 1 {E8E e7e7e7e711 5505 013252 K)
BALR 2 £ e7e7e7e7 12 5505 10(B 5 k)
S 3 fFse e7e7e7e7 13 55 05 08(#R KB HY)
AL 1 {ERE e7 e7 e7e7 51

55 03 01(RRKEEIR)
AL 2 {F8E e7 e7e7e752

55 03 00(R I IEHH)
AL 3 {ERE e7 e7e7e753

55 05 02( IR IRTHY)
BIMIRIRFF X {ERE e7 e7e7e70e10

55 05 08(#RiBHY)

FTHFE 1 (E8E e7 e7 e7 e7 Oe 41

FTHAX 2 {F8E e7 e7 e7 e7 Oe 42 55 05 04(FsTHF X TH)

FTHHX 3 {F8E e7 e7 e7 e7 Oe 43

RISh{ERE e7 e7 e7 €7 04 01 TR E
FROEMRIES BT

(M LEENTRBREETS, S5 FPGA BIRFXEFF AR BIR5TH FPGA RKiX%4 +
LA MR (55 05 01),

(2) LAUMKBIB RS MRS G, KX LR XGRS RIFE(7e 7e 7e 7e), LAAULEI (55 05
10)UFRRE MABAIRTTM, TT#T T —HRE. TTRUZRETRE, Lo AEERTHE, BIREM
mXt,

(3) LM T RIEALRERE, EELRE TR, R TG FPGA ERKRIEZEE (55 03 01/00),
(5503 01)FRRREERNEIR, (5503 00)FZRRIELERNIEH,

(4) LM AEITHAXERSG S, 3THTMAE, FPGA Kix4L _EUH ZARE(55 05 04),

(5) LM T RARBoNERE, MBEFHENBAUR, ELPIRBERAER, WNHEESMR.,
EAREMAR, RYENBARE, HRESBUNT:

(N UM TRBIVIRRF X ERED L, BIRFIE A XEF ZBIRTA FPGA RIXL EAHLSMAR
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(55 05 02),
Q) EMNEIEITHAXRERER S, FTH MG, FPGA KX EAH M FRE(55 05 04),
LN TRFBBHERE, MBEFNOEBAR. AT BHRARENRE, oJXARKEERE,
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S ARS: /NIREE FPGA HMUS&Ei8: 17665247134

Bt & CRC

BRAXER

y

BIRN AR

RNEIRAOLR, IR M

l BIRBRPRFT X RE

5 N AR

.

458 A TT X 10 =

B R B

)

T HFXFEE

! :

THAXER FMIARXER

._._._._._._._._._._._._._._._4;_._._._._._._._._._._._._._._._._._._._._._._._._._._._.
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B ARS: /NIEEE FPGA MIS&18: 17665247134

7.3-2 MANLRERE

8. it R

8. 1. KERE

Logos2 % FPGA RELLRINZ I8, MBALDR MR, AL TFHEE FPCA K
BN BAHITHRE, REMBR X MZA RN, FPCA A BEEEHANAFER, ENEE
EE T,

8. 2. Encryption RE B

£ PDS B4 [Project] $TFF [Project Setting)] ¥&4¥ [Generate Bitstream] NZR

ERM [Encryption] , REMTE 5-5-1 Fi7R,

0]

Generate Bitstream

Value

5-5-1 Encryption & BHRMH

[Encrypt Bitstream] AR EMBALR XM, AL ERMER sbit XHR nky X

(B SMEBFD 96 LLAFBIFIIA GCMERD 256 LEASHIER ), A IEN EMRMNZEY sbit
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S ARS: /NIREE FPGA HMUS&Ei8: 17665247134

X, BINEANRBE, AR TERE BC MIBPEFRBFIERE nky X, ERFPREE,
N BEATL 4B nky X4

[Starting GCM Value] AP FEIMAMBE GCM FRFH, ZRA 16 #5l, MAKER
&% 96bit, INAZE;

[Input Encryption Key File] i&#% nky X4, MIREUIEEFET ZH XM, MRHFIREF
UEBANXHETNE, MAERFPEERTETRATEHFTHE, RANAZ;

[Key String] BP FHBMABHRFHE, FRA 16 HEZR, MAKEARS 256bit,
BRINAZ;

[Number of Encryption Block] 73 IRANZEIREATIREL, FRFA 10 HEHFHR, WATE
73 0"max_number (max_number FEAR[E] 9884 P EVEARE, PG2L100H: 58; PG2L200H: 136;
PG2L50H:32; PG2L25H:18; PG2T390H:201), ZUINEA 0;

[Enable Obfuscate] {EBEREME, SMBEWRERSER, BUARELE

[Enable Self Authentication] {88 BINEINBE, XN EIEHITEINE, BOAREERE;

[Enable DPA] &8 DPA {R4FINEE, SMMEBEEE SER, BINFERE;

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

[Data Width] MBLIFEREIRE, EEMZLHIRNEANEEMLE, FNER X1;

8.3. {IRMEFEIPETRE

IR ERENERIGNBHFESR, BRURMNBRR, BT REBERERE, A8
BIEBREBEH#L, TEERER, BRTREANRENER, WRHRAREN R E
T, ERRRMZEER Pango Design Suite 2022.2-5P6.5 R LA_EARA)

(1) & AR B AR X 44
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EBERLR, N&E [Project Setting] & [Generate Bitstream] EHXRE, LA

FEER, IFMBARTERTH, TRIMK AKX,

C > generate_bitstream
N HemE - = =8 - B
= B e s i
[ encryption.nky 2025/2/19 11:11 NKY 3245 1KB
| 3 encryption.sbit 2025/2/19 11:11 SBIT =044 3,704 KB
I | | unencryption.sbit 2025/2/19 10:40 SBIT SZit 3,703 KBI

(2) & FBEA nky XK sbit LR
1E£ PDS B84 [Project ] 3TFF [Project Setting] i&#% [Generate Bitstream] %1%
E5R A [Encryption] , A& [Encrypt Bitstream] j§, P I LAGREEHIIG GCM FRFEF] Key

String BEAFMH, EAFRNRE, WHENEM nky XH;

[h Project Settings

i Generate Bitstream
Simulation

| Compile

| Synthesize
Device Map

Generate Bitstream

Break Point

Generate Herlist

General Configuration Startup

n Authentication
Name Value
Encrypt Bitstream v

Starcing GOM Value GAARNARAIARARRAAZARARARA

Input Encryption Key File

Key Stzing

Nusber of Encryption Block
Enable Obfuscate

Enable Self Authentication
Ensble DEA

DEA Protect Region

| Dara Width

gen_bit_stream -encrypt_bitstream -key_string

0BBBEEERI é 78883883 ng_gom value
QAnaEAIatianaazioan iy

Restore Defaults| Reset Fage oK Cancel Help

5-5-2 Encryption ¥ B RHE

[Encryption] REIIZREBERM/G, 2 OK, [Generate Bitstream] AEEIETE Rerun EF
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R sbit AL, W0E 5-5-3 B,

+ Compile

* :5) ¢ Synthesize

'Nl"' Device Map

f_—'I :5) ¢ Place & Route

: 5] % Report Timing
Report Power

""" Generate Netlist

e,

* Rerun All
Stop

i} Project Settings

& 5-5-3
BEIEM sbit fRXHE, 7 [generate bitstream] HE 4. nky FEH X4 RIS
RiAN%% sbit ALfRS s, tNE 5-5-4 Fivk;

CER: AP BXEREMWE nky XH)

C > generate_bitstream
T s~ = &5 -
E=y {ZRLEHAE it Fh
| encryption.nky 2025/2/19 11:11 NKY 3245 1 KB
| encryption.sbit 2025/2/19 11:11 SBIT 3745 3,704 KB
‘ | © unencryption.sbit 2025/2/138 10:40 SBIT 3245 3,703 KB
& 5-5-4

)EETHEMEAR
7£ PDS B9 [Fabric Configuration] JEEMNER sbit AIREETH, WHEEIR shit

AR X AMBALR XM, THIRE, MBARTEERS TF RRREMBARX4NZESN
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ILEC B A BEIEH T1E.

@ Fabric Configuration 2022.2-5P6.4 (on Mayn) - b0 x
Eile Edit Yiew Qperations Debug Help
&

Configuration Mode Right click to Add Device or Initialize JTAG chain

% Boundary Scan

22 SPI Flash Configuration

Loges2 PG2L100H

enoryption
™0
gnzvue Properties X
Property Name Value
Device ID 0x0060285%
vID 0X01£180452833c980284D0..
User Code | 0x00000000
Instruction Register 0000110001
’ Status Register 0x00180c80
Conscle & x
version ] execute 11y, tekes 0.0 secs.

&

| The cable List :
| Cable index 0:USB Cable II/rrrezrrrerrrreze
!:umm[ge:_nme_pa:n] execute successfully, takes 0.8 secs.
| PANGO USE CABLE IT cable driver: D2XX DLL

| Pe2L1008

| This device configure situstion (done bit): 0

COMMAND [Open config cable] execute successfully, takes 4.1 secs.
3: Config a

|E:
E:

5-5-5 %% sbit (UREETE, TXEETHE

(4) S nky G, TEHMBLLR
£ PDS B [Fabric Configuration] AEEES{FikIESEE ] [Operate Key and eFUSE],

SNE 5-5-6 Fim.

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

Eile [dit Yiew Qperations Debug felp

w g mnaERs
Contiguration. Mode Right click to Add Device or Initialize JTAG chain
% Boundary Scan
23 SPI Flash Configuration i
Erogran. ..
Sontio Yerify...
anaystion
Beadback...
mo
Reset FPGA
}Dwx:e Properties ex Generate Multi/Dual Boot File
—— — One Step Create SVE/PEF
Device ID ox0060283%
D |0x050350452833ce0ec0411 Rasign Hew Configuration File
User Code oxsesessee
Instruction Register | 0001110001 o e tlash
T —— S operate Outer Flash Through FRGA
Ser Device Properties
|consote &%

| COMMAND [get_cable paras] execute successfully, takes 1.0 secs.
PANGO USB CABLE IT cable driver: D2XX DLL

PG2L100H

This device configure situarion (done bit): 1

COMMAND([Open config cable] execute succesafully, takes 5.6 seca.
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5-5-6
[Program eFuse Registers] HE, %&#% [Program Key File] #4EZB, =35 [Next],

HENIEEWIPAED, ME 5-5-7 Fir,

Right click to Add Device or Initialize JTAG chain

(@ Program eFUSE Registers

Program eFUSE Registers

wizard will guide

ugh eFUSE programming and set the
egisters.

5-5-7 IEFRE(E eFuse FE
[Configure Key File] R, EXHBAEERBEERRN nky X4, RESEAFTIZW

PENHELRFHEP N RM R E LA, MRTEEICWAFERITINLE, (& 5-5-8 Fi7R,
ERFWANXHE, /Rd [Next],
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File Edit View Operations Debug Help

Configuration Mode Right click to Add Device or Initialize JTAG chain
%2 Boundary Scan

23 SPI Flash Configuration

(® Program eFUSE Registers

Configure Key File

Specify the key file(.nky) by typing the file name or nevigeting to

the desired
Device Properties

= i
X% After specifying a valid .nky file, the key field aucomatically
£1lls in the table.
Froperty Name Value
Device 1D ox00£0285%
v key file (.nky) generate biTsTream/encryprion.nky I:’
User Cose oxn
Instruction Register 0000110001

//Generated by Fabric Compiler(veraion 2022,2-SPE.4 build 1465
Status Register

UE00100:80 Device Logos2-PG2L100H-FBGETE:

Key 0

Key StartGQM Oxa

< Back || ext > || Cancel

Censole
COMMAND [get_cable_paras] execute successfully, takes 0.8 secs.

8 x
PANGO USB CABLE IT cable driver: D2XX DLL
PG2LLO00H

This device configure situation (done bit): 0
COMMAND[Open config cable] executs successfully, takes 4.1 secs

L TCL Console

5-5-8 IEFFTER nky

[Set Key Location] M, &R nky IREIE [Temporary Key Register] Il 2

HEFR, WE 5-5-9 Fir,

CER: SRR AIEIESE [eFUSE Register] 1 [BBRAM] , RHFMEZSET R #1

I, TR EREER, EEERMZBZIEEM Pango Design Suite 2022.2-SP6.5 R LA LRRA) ;

File Edit View Operations Debug

Help
o o E ae es
Configuration Mode Right click to Add Device or Initislize JTG chain
= 3% Boundary Scan
%% SPI Flash Configuration
@ Program eFUSE Registers ? x
Set Key Location
This wizard will guide you Selected Location to store the Encryprion
= Key File.
Device Properties sx
Property Name Velue
| Selected Locaticn of Encryprion Key
Device ID | 0x0060
o) ox01e180452 I ®) Temporary Key Register
User Code | ox000 2FUSE Register
Instruction Register | 00001 | aERAM
> Status Register 0x001

ack ‘ﬁcﬂ > || cancer
|

Console 8 x
COMMAND[get_cable_paras] execute successfully, takes 0.8 secs.

EANGO USB CABLE II cable driver: D2XX DLL

$G2L1008

This device configure situation (dome bit): O
COMMAND[Open config cable] execute successfully, takes €.7 secs.

5-5-9 & ZFMEE nky B2 BB [Temporary Key Register]
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£ Summary STUR RICFTIE R AR IE R B RMWAXMERITENL R, ftAFPETHIA, 10

5-5-10 iR, INME R ERE, R Finish Bl o] #1TIRS, SRS INR/RANE 5-5-11 B

TNo

File Edit View Operacions Debug Help

= e am

Configuration Mode

Scan

?:
SPT Flash Configuration e

(@ Program eFUSE Registers

Program eFUSE Registers Summary
@ Operate Type:

Right click to Add Device or Initialize JTAG chain

7bbbbbbb;

file C:/Users/w/Desktop/encryprion/0/

*® Program the Key File
Device Properties
e e P 0 wey Intommacion:
Device ID 0x00602
| emey oo
vID 0%050380452833)
User Code oxreeeel
4 O Stored Location:
Instruction Register 001110
Status Register ox083£E * BB
Tel
c1g_progran_key_f1le -device index 0 -key_location
encryprionl niy
Console

1 < Beck || Finish || Cancel

COMMAND[get_cable_paras] execute successfully, takes 1.0 secs.

& x
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.
®] 55— AR (= B
5-5-10 =1
@ Fabric Configuration 2022.2-5P6.4 (on Mayn) - o x
File Edit View Qperations Debug Help

Configuration Mode

Right click to Add Device or Initialize JTAG chain

B Boundary Sc
. Co
2 SPI Flash Configuration -
™o
Device Properties X
Property Name Value
Device ID Ox00E0285%
uID 'b0252833c28028450
User Code 0x00000000
Instruction Register 0000110001
Status Register 0x00180c80

Console

PG2L100K
This device configure situation {done bit

COMMAND [0y config cable] execute successfull takes 4.4 secs.
e done bit 18 0
COMMAND [Program] execute successfully, takes 0.5 sec

T®L TCL Console

5-5-11 MWEPRBEMIN
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WA S R FPGA J§, TEME sbit ALK, MUEBFERR sbit ALRNHAMEBENL
W, RN T, MBALROTIER TE (ERIMKAFKLT) . RRIABMBLLRXENE
AEN A EIERE T,

(@ Fabric Configuration 2022.2-5P6.4 fon Mayn) - 2 %

file Ediz View Qperations

Right click to Add Device or Initialize JT4G chain

5-5-12

9. PDS B FE&9%k

9.1. XRBFRE

ARET5LL DDR3 IP AL demo Jfl, fFE 7 PDS REBEAF R RENEIIR T, #1T
NELARMEL B, BERNFAESL, HEER debugger TEFBRMAAANES WIENR
MRMAGESREER.

L3 demo HEZR N T E AR, FPGA I HDMI_IN #1482 /542 DDR3 &7, REBE

BEEEE HDOMI B 87, It TR E# TR FARMEL B TRENER.
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DDR3

HDMI _IN HDMI OUT

9.1-1 SEI1% demo HEZR

9.2. #&OHMNZE

ALK EETH MT41K256M16TW-107:P, S EIEIE 4 32bit, DDR3 X OMT

FRFR:
wmO& 1/0 iz Bl

MEM_ROW_ADDR_WIDTH \ \ DDR 7ttt {7
=

MEM_COL_ADDR_WIDTH \ \ DDR 713t tit {57
=

MEM_BADDR_ADDR_WIDTH \ \ DDR BANK it
|V

MEM_DQ_WIDTH \ \ DDR #¥4B {7 5

MEM_DQS_WIDTH \ \ DDR #{421%18

A

i1

ot
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sys_clk input 1 BN ERL TN
(27MHZ)
clk_p/clkn input 1 RBEEN N
BN (125MHZ)
mem_rst_n output | 1 DDR3EfUfES
REFEN
mem_ck output | 1 DDR3IBIAZR S
B
mem_ck_n output | 1 DDR3IBIAZR S
B b
mem_cke output | 11 B {EREE S,
=AY
mem_cs_n output | 1 DDR3 FiE(ES
mem_ras_n output | 1 TR IEE (S
=
mem_cas_n output | 1 Hl| b ik 18 15
=
mem_we_n output | 1 DDR3 EH#&1EfE
=
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mem_odt

mem_a[MEM_ROW_ADDR_WI

DTH-1:0]

mem_ba[MEM_BADDR_WIDTH

-1:0]

mem_dgs[MEM_DQ_WIDTH/8-

1:0]

mem_dqgs_n[MEM_DQ_WIDTH

/8-1:0]

mem_dg[MEM_DQ_WIDTH-1:0

mem_dm[MEM_DQ_WIDTH/8-

1:0]

heart_beat_led

ddr_init_done

init_over_rx

output

output

output

inout

inout

inout

output

output

output

Output
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32

DDR 30DT

DDR3 175! i1k

B4

DDR3 BANK it

b1l

DDR3 #UEix

BES

DDR3 #UEix

BES

DDR3 #UE

DDR3 #UE#

5

DDR3 By g0 Bk

5

DDR3 ¥Rk 5%

BiES
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HDMI % 48 X i

HDMI HEXEOFEGR IC FESEEEOUK HOMI HiRH HED

wO& 1/0 L)
init_over_rx output = HDMIEBERINES
pixclk_in input HDMI & A\ B4R R B
vs_in input HDMI BMAWNFE RS ES
hs_in input HDMI BAWNITRLSES
de_in input HDMI BIARNBEERES
r_in[7:0] input HDMI B ABBRENLIEN=E
g_in[7:0] input HDMI MIAHBRNEE R E
b_in[7:0] input HDMI IAB RN EEH =
pix_clk output HDMI % B4R R B &
vs_out output HDMI B NHRELES
hs_out output = HDMIBMHHWITESES
de_out output HDMI BH BB EERES
r_out[7:0] output HDMI HIH N RHNIE =
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g_out[7:0] output | HDMIHBIEMBRENRENE

b_out[7:0] output HDOMI BH B ENBEE N =

hd_scl output HDMI S R B SCLES

hd_sda inout HDMI &S A 8 SDA S

rstn_out output | Tms EfES

hdmi_init_led output = HDMIBHBH SEFEHRVNBUTHES
9.3. IiixHA

9.3.1.HEARAZ
TN ESERN TE MR, demo h{EMSME 27MHz BIRWANEE PLLE
i R B B ¥k clk_25M A3 F HDMI phy i/ BL E4& 3R, pix_clk F4F HDMI % i B b pixclk_in
3 HDMI #) \ & X Bh, DDR3 IP R MER 125MHz BYEP S SE A S E R, i HARHE 1P 18

BHiY DDR3 Z4 88 men_ck 1 men_ck_n, FH% I core_clk,
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I
| clk_25M(25MH2) HOMI py RS s aisz2sectl| |
| | | HOMI phy
sys clk@7MHz) | | M50
PLL
[ | i)
| =N |
| pix_clk(148.5MHz) |
| HDM Bt € 3 AT o |
Y
| o |
| I—— pixclk in(148.5MHz) I HDMI phy
| - HDMISA S | e
| |
core_clk
clk p l i I
clk n(125MHz) | DDR3 £2E9 S ohs |
i » DDR3IP »  DDR3
| |

9.3-1 ITREIESHERIFE

EESLEIRED, JUEENYEHERNIKELS LR, F£ARZLE demo hEKLIEER

HEEHEERARIEH RAM HE S 4LHE,

TP FAET AT ERH User Constraint Editor TH, X W4 k8 BABEREE

2% (User_Constraint_Editor_User_Guide.pdf)

1. Create Clock tn ¢ A T RIZE N, BEE LEERAIMIMANT, Hit29RP

S REENTRLIBEENT, CIZEERPARUTER TR
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@ Create Clock ? s

Creates a clock object

The created clock is applied to the specified source cbjects. 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
Period: 37.000 ns
Rise at: 0.000 na
Fall at: 18.500 ns

[i] 18.5 27

Add this clock to the existing clock (no overwriting)

Command: create clock -mame {3y3_clk} [get ports sys clk] -period {37.000} -

‘ Reset ‘ OK

T
Cancel ‘

9.3-2 SIEEMENELAR
BEREIRE BN EMNNARIEDUNT:
create_clock -name {sys_clk} [get_ports sys_clk] -period {37.000} -waveform
{0.000 18.500}
AR P EAERT FECIEINEREA 27MHz B8R sys_clk, HDMI # N R Z B

pixclk_in, ARSI E XS MO ALY, B LN TEEE— NN EAHRNNLE,

2. create_generated_clock &< BAFOIZEEM N, £ NEPEIRITASBE pll HE
YR PIZEIKE, £ A ENEEXE, T o IRE NN E R HAi a0 ey
#h,

HERTEEEEEANGNEAPRERLEY, EANeSNEERERTIRME, R

FEEAEN TENTNERIR, ENHNERT P ZEXRTUR TIXERRDT
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S fESR ARNIRE, IRE REM SRR U RANNEREAS

BT P LRI T B AR

E Create Generated Clock ? it

Creates a generated clock
Alao defines a list of objects as generated clock sources. The command

i alac specifiea the clock source from which the clock is generated. The 4
(] advantage of using this command is that whenewver the master clock
changes, the generated clock automaticaelly changes. When the Rename
¥ function box is 3selected,the clock cutput port of the clock module can
ke changed, such as PLL and CLEDIV.
Clock name: u:'.fg_u:'.l}:l
{1
Master pin(source): [get ports 3ay3_ clk] s
Master clock: [get_clocks sya_clk] S
Deriwve from source clock waveform
By clock frequency By clock edges REename
T
Multiply source clock freguency by 10
Divide source clock frequency by 27
g
Duty cycle (%) S50.000

Invert the generated clock signal

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

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

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

e et

_Bi

=1
51
=11

Bi

—

9.3-3 E£MBHIZIR

BEARAEMREBERN AR IEGNT:
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
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cfg_clk B sys_clk A PLL @55 B9 5 B B9 £, Ik master clock 2 sys_clk, sys_clk
=K 27MHz, cfg_clk 3= A 10MHz, BT LA Multiply {8 2#& &4 10, Divide £S5
REN 27,

3. set_clock_groups @< EFIRBENEA, RENFA T AR BT AR R EZ EH
B a4, BB XS B A N AT IR B R, 6II07E demo T2 P HUIREHEARE B REE
AARNG, AENSENMEEHIERRITENTEE S BE, BAEREPERE N

EETREANR, AETARNIPAZ BHNFI, M TEFR

[th set Clock Groups ? >
Define clocks or groups of clocks
(1 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] ESRE egm —

Clock Group Relationship:

Command: ock groups -name cfg clk -asynchronous -group [get clocks cig clk]

Reaet OK Cencel

9.3-4 KEPHLIR
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4, DDR3 IP X FAE

ref clk 2MASZ0F8h, ddrphy_sysclk # rst_clk 2 GPLL {S5R153),

phy_dq_sysclk 2 PPLL {53755, ddrphy_sysclk 2 IP BZENRSAIE, rst_clk 2

GPLL IABEMEN F IR IR TP, phy_dg_sysclk 2 BANK Bf#h, &1 BANK H—

N PPLL, i%Z BANK &) phy dqg_sysclk Hi%Z BANK 8 PPLL #4153, IP NEREEh 4545

WTEFRR

ref clk

rst_clk

GPLL

v

v

GPLL

v

F 3

ddrphy_sysclk

Y

CPD

Y

PPL1.

phy dq sysclk

r Y

h 4

9.3-5 DDR3 IP &R BT $9 4544
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DDR3 IP X BEAL KRG XT02# IP example T2 IP /pnr BR TH.fdc X4
9.3.2. B FARREMIE

EEMESRET, B—1HER Report Timing, K&K FERS, W TFR:

Flow
= |
\I“'D:mmpile
fSynthEﬂize
~[:Z] & Device Map
Ej { E'"I‘}E'.Elflfnges
EG £ Device Map

- dettings

~Timing Constraint

- Logic Constraint
Resource Usage Summarsy

i Fenerate Netlist
- \""'Generat.e Bitstream

Resource Utilization E
~ Reset Signal

Clock Signal

7~ High Fanout Signal
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$TF Report Sumary 5] LAZE ) Report Timing B3R & . i1 28 R &N ER
TENNFEREBEHMESR., Clock Group R REBERERS NS A, A
asynchronous,IRE R & W D ANFLER TTLUMRRAARE N R BN FXR, B#E
TENFEAIRIR, tbil sys_clk F ref ck RELBLE XK, RERSHHEF, HTU

BETAESHTXRENNFXR, @2 TRRR.

S Rl
X Project Directory

D:/2L676demo/S_10 tirming/HOMI 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 : Fabric Compiler (version 2022.2-5P6.4 <build 146967>)
Binout Report | Date : Thu Feb 20 14:04:01 2025
“| - Rescurce Usage Summary | Design : hdmi_ddr ov5640_top
S Compile | Device : PG2L100H
B | Speed Grade : -6
Design Files Read | Package : FBGE76&
Runtime & Memory
& Smﬁzzjﬁzﬂ | Timing Models: Production
i) | Tcl Command : report_timing
* Device Map =
7-Place s Route
Sectings 15 Timing analysis mode : multi corner
~10 Report
Resource Usage Summary Clock Summary:
Resource Ttilization: By Bt ; R A A A A
Clock Summary L
Runtime & Memory Clock Period Waveform Type
sys_clk 37.0000 {0.0000 18.5000} Declared
Sectings sys_clk|cfg pll_inst/u gpll/CLKCUTO Inferred 99.3000 (0.0000 45.9500}  Generated (sys_clk)
- Check Timing sys_clk|pll_gen_clk/u_gpll/CLEOUTO Inferred 6.7270 (0.0000 3.3630} Generated (sys_clk)
Clock Summary ref clk 8.0000 {0.0000 4.0000} Declared
rst_clk 2.0000 {0.0000 4.0000} Generated (ref clk)
Fmax Summary o Bl
i . ddzphy_sysclk 2.0000 (0.0000 4.0000} Generated (zef_clk)
; phy dg clk 0 1.0000 {0.0000 0.5000} Generated (ref clk)
ok Carner phy dg sysclk O 8.0000 {2.0000 6.0000} Generated (phy dg clk
Setup Summary phy dg clk 1 1.0000 {0.0000 0.5000} Generated (ref clk)
Hold Summary phy_dg_sysclk 1 8.0000 {2.0000 6.0000} Generated (phy dg clk
Recovery Summary 2 hdmi_ddz_ov5640_top|pixclk_in 1000.0000 (0.0000 500.0000} Declared
Removal Summary
Minimum Pulse Width Summ._
Clock Network . Clock Groups:
= Worst Case Timing Path -
Setup Clock Group Group Tvpe Clocks
Hold
Recovery sys_clk asynchzonous sys_clk
i ref clk asynchronous ref clk
R — zst_clk asynchzonous zst_clk
T phy_dg_clk 0 asynchronous phy_dg_clk 0
Bl - phy dg clk 1 asynchronous phy dq clk 1
R G aa ddrphy_sysclk asynchzonous ddrpay_sysclk 7 )
Inferred clock group 0 asynchronous hdmi ddr ov5640 top|pixclk in
Recovery Sumary = = = 55 - —
Removal Summary
Minimum Pulse Width Summ. Performance Summary:
Clock Network g AR KRR R AR R AR KRR KR KRR R KR A KR AR R KRR KR AR R AR R A KR AR R R A AR R AR R A AR R A AR R AR AR A AR R AR AR AR R AR KRR AR AR AR
= Horst Case Timing Path 2 Requested Estimated Requested Estimated
Setup Clock Frequency Frequency Period Period Slack
Hold
Recovery 3 zst_clk 125.0000 MHz  350.3854 Mz £.0000 2.8540 5.146
Removal ddrphy_sysclk 125.0000 MHz  215.1463 Miz £.0000 4.6480 3.352
Minimum Pulse Width : sys_clk|cfg_pll_inst/u_gpll/CLKOUTO Inferred
10.0100 MHz  247.5248 MHz 99,9000 1.0400 25.360
hdmi_ddr_ov5640_top|pixclk in
1.0000 MHz =~ 391.6960 MHz 1000.0000 2.5530 997.447
sys_clklpll_gen clk/u_gpll/CLKOUTO_Inferred
145.6547 MHz  348.7967 Miz 6.7270 2.8670 3.860

& 9-7

B LATH Fmax Sumary, EE IR E5 NN ARNIRE,
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‘E‘maxﬁuma:y

gl Find:

Clock Fmax Requested Freguency Slack
1 |rat clk :350.3554MH=z:125.0000MH= 5.146
2 ddr.phy_sysclk -215.1463MH2. 125.0000MH= 3.352
3 sys_clklcfg pll inst/u gpll/CLEQUI0_Inferred:247.5248MHz:10.0100MH= 95.260
4 hdmi_ddr_o'u;5640“_t0pIpixc‘.lk_in 391.6960MH=:1.0000MH= 997.447
5 sys_clk|pll gen clk/u gpll/CLKOUTO_ Inferred :348.7967TMHz:148.6547MHz 3 a&o

9-8

PArst_clk A7, ZFLRDPENBENMEZ 125MHZ, M Fmax Bl & KRR

] LAE) 350.3854MHZ, 2 ERNIFEEMN 125MHZ R E S, FRLAFERIZITER, M Slack

ETNENERE, ZEANENRRRITHERNF, ZENRNANENRRE FES,

FEMAZBE, BOERE

T R$THF Clock Interaction R &

9-9

EZ VA rst_clk A6IF, Launch Clock RREIR A& IR EHIAE, M Capture
Clock 2 T—/ Mt & 82 REUR I BT 88 X B E SI A — MR, 352X Capture
Clock WEZAHZ EHERFRE. UM REINBNRFNE, —EXHE, NHF

HIEG, ZIBE P, WNS(REANFRE), MENFEEEEZRZEN Slack,
TNS(B R FFRE)RA Setup Slack /NF 0 BIERIZF]. 2 WNS>=0, TNS=0 &Y, %
R R BB, WNS<0 Il TNS the <0, WiV R RN FEEML. WNS BERETLRE
BEEERAERT LEAFSEHE D, WHS(REFFHBRE), THS(BFHHERE)
B Hold Slack /NF 0 BE/ISF], WHS < 0 MR RBREFHEES, T SHITR

o FTLAGR PR, WNS RER T2 REE £ BARBYHP 4R T T8, WHS EHIRIETIRES S
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MIEARS: /NIRES FPGA
BIURS. ERNMAFR, SZYFEEG N, aJRRASZIEER, MASRIRK

%, BREEAR, MemBhL. SR[FEEEHE, TRURMEIELEIR, i buffer,

MACET P skew &,

10. LVDS MR
> BY: AL LVDS BN &, WiE & EFBEWRNEIEE S —,

10.1. SERFRE
Xt F &R iXim, FPGA RERFE 4 MK 2037, 1@ 1T OSERDES [RiE¥ 4 M ITHUERRE B1THUE,

Bi@¥ OUTBUFTDS RiIBB HITHIREAZENHUE, IMINSZEH FPGA WER PLL f&51
BISMEE, BiEidEE OUTBUFTDS BiERAZESNEES,
¥ BUFGDS RiE# N RinNHES, A/F181d IODELAY

X TR, EXNEHESE
[RIEIR B B £ ST BY S 44, {8 B REGS IE 78 A9 SCIN AR KA . £ 70 4UE 18T BUFDS [RIER AN E

RS S, Bi@ T ISERDES EiESLH B3 4Lia,
REENKENHTEIERENAEZNHTHE " WER—, = err 5T,

10.2. #&O%=X
IRNMEZEOTIE
wO& WA/ A
ref _clk input FPGA Bim e N\ 50MHZ
input RS S, A% IODELAY 8y STEP &, 818 — R T

dbg_key oper
IRIZANZY 10ns
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rstn_in input
err_flag output
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 1R

TSNS

SEWENHEE RN, ZESHS

REGBIBEDES

KK U B 22 53

it

=]
=

RREIEESES

BRREHESES

ZERPERFTFEREREHREMES, FEERREMNFSE0E. BIPHER

BIMSRIF IR I 5P, — IR E Z /54M1E OSERDES #Th 10 Beh, —BBIEANRENRR

B, Bt ET RENBRNSEENES,

w02 B/ i7Y:]
ref_clk input BB RERSZ 88
rstn_in input eREN
sysclk output BHAERERN R G55
rstn_sys output BELHERERNREAEEN
rstn_in output TENIMIELL
tx_sysclk output RIXER R Z A
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tx_ioclk output AIXiR SR 10 094
tx_rstn output RIEERNEL
tx_gtp_rstn output KX imH B RS 1R

> pgd_ddr_lvds4tol_tx_top &k
ZAERIN AL R @IS FE A RIE GTP_OSERDES, B E R ENHITHIEE N RTHIE BEE

BB GTP_OUTBUFDS FiEXN N ESHNEEESHERED B,

iwO& B/ i71:
tx_sysclk input KX im B R S
tx_rstn input RiXinRREN
tx_ioclk output RIXIREIE 10 B
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 RXWEBENES

tx_clk_p/n output KX ENES
> pgd_ddr_lvds4tol_rx_top &k
ZEREBRWERTER, SENE. #EH trainning &5k, X FEKE S, BEEERK
KN ERES B HESE1T GTP_INBUFGDS RIEH A BiG I #{ES,

B I0DLY BITiRE MRS HUH 1T $PAE Y, (80T $ RE IETRFRE M LI AN 4R
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HMEARE: /INRES FPGA
SIS EEWIE B R B, @3F GPT_INBUFDS [RiBSEIEINZE S

XEit, BEZMAE
RBIESEANRIEKIEES . K/EET GPT_ISERDES [RiE 1§ HTH R KRR A FHITEHIE
W NHIESIET pgd_ddr_lvds4tol _rx_training_ctrl I &ER D EB B LT HFE,

iwO& M/ A
sysclk input SfNFSENT (50MHZ)
dbg_key oper input RHIAE 10 delay
rstn_sys input BANENES
rx_clk_p/n input EBEWisNESZEDES
rx_data_p/n[CHAN_N-1:0] | input BWiRHIBEENES
rx_sysclk output E W R B R S e
rx_rstn output BRI RREN
sync_done output BERSIRE
rx_train_done output M ERIRE
output HITHUER T

rx_data[4*CHAN_N-1:0]

> pgd_ddr_lvds4tol_test #&1k,
E3d:n]i)

ZAERFE T WL AR F RIS # TR SRR ARAEREEAR—

1%, err 5 RATH=E,
ik

wmOS B/

tx_sysclk input KXimH RS i
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tx_rstn input RiXinRREN
tx_mode[1:0] input RIEER
tx_train_done input NERRES
tx_data[4*CHAN_N-1:0] | output FRIENFHITEIE
rx_sysclk input S B R 4 B e
rx_rstn input BERiR AR SN
rx_data[4*CHAN_N-1:0] | input B FHTEIERA
rx_train_done input M ERIRE
test_trig input BERLSIRE
err_led[CHAN_N-1:0] output ERERIES
10.3. TI#EikEA

> TRER
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ref_clk

xl_p
wl_n
ped_clk_rst_gen iﬁtﬂ‘Eﬁ 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

10.3-1 LVDS ITiEniEE

LI tx_data 1 rx_data 55, MBRHEHHFEEE—, — BN R/ R, HolPA

EEFEIRLE LED8 HEAB R=, IRIAKAHEIR,

10.3-3 £ERETR

rx_train_done & 8B F N R RIIZRTTHK .
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nt_err_flag G S ARBFERRFIESEHE R, THRERIEH,

11. DDR3IP M

> B LI HDMI_IN UK, £ DDR3 EFHiH, LI HDMI_OUT R &R,

11.1. ZRFE

FPGA SLHLXY HDMI B BY IC#EOEE, ST HDMI B \F] HDMI HitH, @i AXI # O
¥ HDMI B\ B904E 5 A\ % DDR3 Z o, i@ AXI # O EHE M DDR3 thiE i Skt HDMI
BE& 2R, ¥ 1920x1080@60hz,

> DDR3IP t9{EH

1. DDR3IP IjgesF I

Logos2 Z 7%l FPGA 21417 DDR3 IP ¥R & HMIC_S ( High performance Memory
Interface Controller Soft core ) IP, i%Z IP A&7 MC 24 5WIE PHY BEONKRE,
mAFRAT AXI4 # O, o] FF DDR3 SDRAM HISE R AR 1T,

HMIC_S IP (U EZ4FMHIIT,

> 3X¥F DDR3, x&#EMOEZ 1066Mbps;
> 35%%7&%5(%&&% 72bit;
> X PHY Only =X,

2. DDR3IP ZAKIEE

HMIC_S IP ZRAEEME 11.1-1 Firk.
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HMIC_S IP
DDR Controller
HHAREE - Rl
PR Wdata
. | _
BHIREE Path
5 Hh ik i >
Ul
» DCD » DCP > DDR
AXI DDR PHY > SDRAM
PHNEETE -
DFI
Convert o
> LP >
, | crG
Configz [l > B
» MRS >

11.1-1 HMIC_S IP RRHEE

> DDR3_IPERE

DDR3 8 IP 2B EWN T Fix:
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DDR3 Interface 1.10 Logos2-PG2ZL100H-FBGETE--6
o Step 2: Memory Opticons Step 3: Pin/Bank Options Step 4: Surmary
— IType Options
Please select the memory interface type from the Memory Type selection.
Memory Type: DDR3
—Mode Options

Please select the operating mode for memory Interface.

Operating Mode: Controller + PHY

Width Options

Flease select the data width which Demory interface can access at a time.

Total Data Width: 32

— Clock settings

Input Clock Fregquency: 125.000 MH= {range :20-300MHz)
Desired Data Rate: 1000.000 bps (range: 600-1066. 666Mbps)
Bctual Data Rate: 1000.0 Mbps

r—HWrite and BRead Latency

CAS Write Latency (CWL): tCK(range: 5-6)

o

CAS Latency(CL): tCK {range: 5-8}

Bt 1ve Tatmvcy (L) tor
11.1-2 HMIC_S IP ik &
SHEEME 11.1-2, BENWR-KLB®A DDR3, —H DDR3 HHIEIZE 2 16bit,
It4& Total Data Width X735 32bit, {2MER <A TEEF#ZE 125MHZ, AL Input Clock
Frequency % 125MHZ, Desired Data Rate, EN#EE R, R T AL 600Mbps, &5

] LAIEFE 1066.666Mbps, B F AR L 2 EHMSREUE, FURRRER 0JgE X, AIRL]

IE

i%$E 1000Mbps, ENEZ#MEL 1000M 4 bit, ERIFIZFEIARN T,

DDR3 Interface 1.10 Logos2-PG2LI00H-FBGETE——€
Step 1: Basic Options [sinsseit (= oo unto il Step 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 Options

To calibrate the output driver impedance, an external precision resistor (RZQ) is connected between the Z0Q ball and VS5Q.

The value of the resistor must be 240chm +/-1 percent.

Qutput Driver Impedance Control: RIQ/¢
The ODT feature i3 designed to improve signal integrity of the memory channel by enabling the DDR3 SDREM controller to

independently turn on/off ODT.

RTT (nominal) -ODT: RO/

122



S ARS: /NIREE FPGA HMUS&Ei8: 17665247134

11.1-3 HMIC_S IP ITZ %A E
FEE Memory Part 284, #R-£_L 9 DDR3 i A B S5 MT41K256M16XX, R {R

ERABDT],

DDR3 Interface 1.10 Logos2-PG2LI00H-FBGETE--6

Step 1: Basic Options Step 2: Memory Optioms |imoog i s BVERIE oAt Step 41 Summary
Memory Pin Constraint File Select
Please select a fde file which contains default memory pins constraint.
Enable fdc file select
r PLL Reference Clock Pin Options
Please select the banks for the PLL Reference Clock in the architectural view below.

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

Control/Address Bank: RS

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

\/ Enable C5 n(if cs 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/RAddress Group|

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

11.1-4 HMIC_S IP S|4 ERE
XEBFEEKN Custom Control BNAFPRAEER, XESZERIE/REE RS E, bt

®“EsE, HREFERIA, WA 11.1-5,8 11.1-6 iR

DIFFI0_R4_GO_OIN_VAAGN ﬁ? DDRg”géggQéﬁ
DIFFI0_R4_GO_02P_DQS_VAALIP (L T

DIFFI0_R4_GO_02N_DQS_VAALIN -
IS DDR3 DY

DIFFIO R4 60| 03P ‘

FT DDR3 DMOU
DLFFLO R4 j6o| 03N (- T
DIFFI0_R4[GO| 04P_VAAI2P -0 Shes Tt
DIFFI0_RALGOI 04N VAAI2N |G TR
DIFFI0_R4JG0] 05p |12 .

11.1-5 HMIC_S IP Group number ;R &

DDR3IP Frig B group number iz ORI EEEFSEE 11.1-5 NABHEI S

GO BN9i% 5|8y group number
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Signal Name
RESET

CKE

CK

CK_N

cs

A0

A3

A4

A5

A6

A7

A8

AS

Group Number

G2

G3

G3

G2

G3

G3

G3

Gl

G2

G2

G3

Gl

Gl

Gl

G2

G2

Gl

G2

Gl

G2

Gl

G2

G2

G2

Gl

Pin Number
Hl v
Rl v
ué v
us v
N4 v
Pé v
I7 v
I8 v
H2 v
P4 v
R2 v
15 v
Jl v
L3 v
L2 v
P3 v
12 v
Ml v
Ul v
Kl v
U2 v
K2 v
I3 v
Pl v
T4 v
M2 v
N1 v

—Data Pin Options

Please select the banks and groups for the data in the architectural view below.

Signal Name
DQ[0-7]

DQ[8-15]
DQ[16-23]

DQ[24-31]

Bank Number

R4

R4

R4

R4

11.1-6 S|HI&ZEHE

124

Group Number
Gl v
GO v
G2 v
G3 W
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HUSANRE: /NRES FPGA

11.2. #&O%=X
T#E#EO
% 11.2-1
woa B/ A
MEM_ROW_ADDR_WIDTH \ DDR 17t ik {7 28
MEM_COL_ADDR_WIDTH \ DDR 1t ik 437 58
MEM_BADDR_ADDR_WIDTH \ DDR BANK # k{3 38
MEM_DQ_WIDTH \ DDR #iE %
MEM_DQS_WIDTH \ DDR ##7 %8 {1 35
sys_clk input RARFHEA(27MHZ)
clk_p/clkn input AR ED BN
(125MHZ)
mem_rst_n output DDR EfifES RBFENK
mem_ck output DDR BN R G by Hp
mem_ck_n output DDR B\ R4t B &
mem_cke output R fEREES . S AN
mem_cs_n output DDR FiEfES
output THUAEEEES

mem_ras_n
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mem_cas_n

mem_we_n

mem_odt

mem_a[MEM_ROW_ADDR_WIDTH-1:0]

mem_ba[MEM_BADDR_WIDTH-1:0]

mem_dqgs[MEM_DQ_WIDTH/8-1:0]

mem_dqgs_n[MEM_DQ_WIDTH/8-1:0]

mem_dqg[MEM_DQ_WIDTH-1:0]

mem_dm[MEM_DQ_WIDTH/8-1:0]

iic_scl

iic_sda

pixclk_in

vs_in

hs_in

de_in

r_in[7:0]

g_in[7:0]

output

output

output

output

output

R[]

R[]

R[]

output

output

R[]

input

input

input

input

input

input

126

Bt kB S S

DDR B{EES

DDR ODT

DDR 173tk B %%

DDR BANK #tiit

DDR #IRIEBYES

DDR #IRIEBES

DDR #(iE

DDR #iE#&3

HDMI AR A B89 SCLES

HDMI I AN A B89 SDA (55

HDMI %5 N\ B9 K B

HDMI A RZ R FES

HDMI BIANTRIZES

HDMI ARG RBERIES

HDMI B ABBRENLIE S

Gl

HDMI B ABBE RN ZRE D
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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

input

output

output

output

output

output

output

output

output

R[]

output

output

127

Gl

HDMI B ARBRENEE S

Gl

HDMI %5 B9 45 K B i

HDMI Bt 7 R HES

HDMI B TRIF(ES

HDOMI B R RBRIES

HDOMI @ BV EN A &5

il

HDMI @ R ZH R E D

il

HOMI BBV EHNE &

il

HDMI IS F B SCLIES

HDMI B H S HF 8] SDA 55

Tms E(ES

HDMI & itk i FH 7284118

UZRES



HUSANRE: /NRES FPGA

HMUS&Ei8: 17665247134

1) fram_buf #& i

ZAERNIEERERIEEBREIBEFE DDR3 2o, B E KR EIEM DDR3 Ei7 i it

HDMI E7RfEMH, th2E M5 DDR3 BRINE, 2 BN TN O, BT EK

fram_buf &R input 24 H_NUM, V_NUM TJRUBEE RAE S MR MR, 1BK

PIX_WIDTH o] LAEEC A B B8R AL 55

% 11.2-2
woa R/ i71:1:
MEM_ROW_WIDTH \ DDR3 B91TH#bAE{ 58
MEM_COLUMN_WIDTH \ DDR3 #9%! #th ik {7 58
MEN_BANK_WIDTH \ DDR3 & BANK {5
CTRL_ADDR_WIDTH \ DDR3 ysth it {37 55
MEN_DQ_WIDTH \ DDR3 ##E/I%. 1 /& DDR3--16bit,2 i
32bit
H_NUM input BBRNEE
V_NUM WA BENEE
PIX_WIDTH input BRERHIE(LE 16bit, 24bit
vin_clk input HIR@W A BB
wr_fsync input wr_buf 8 ram E{Z(HDMI E B3 EH

128
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wr_en

wr_data[PIX_WIDTH-1:0]

init_done

ddr_clk

ddr_rstn

vout_clk

rd_fsync

rd_en

vout_de

vout_data[PIX_WIDTH-1:0]

axi_awaddr[CTRL_ADDR-1:0]

axi_awid[3:0]

axi_awlen[3:0]

axi_awsize[2:0]

axi_awburst[1:0]

axi_awready

axi_awvalid

input

input

output

input

input

input

input

input

output

output

output

output

output

output

output

input

output

129

HREWMANERES

BMANGRERE

EARER

DDR3 #HH 898 F i b

DDR3 EUTMHES

ERTHGREH

rd_buf #] ram E(HDMI ERHHREH

55)

HDMI ERBEFEERIES

RGB HEHENERES

i1 89 RGB #4/& 24bit\16bit

AXI Btk

AXI Bt ID

AXIBREAKE &KX 16

AXI REBSHIR/N

AXIREKBE%£R

AXI EibibEZES

AXI Bt ERES
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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]

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_rdatal]MEN_DQ_WIDTH*8-1:0]

axi_rvalid

axi_rlast

axi_rid[3:0]

output

output

input

output

input

input

output

output

output

output

output

output

output

input

input

input

input

130

AXI BEUE

AX| BEHIRIEE

AXI B&fa

%ﬂ*l&h‘/u\

AXI BERES

AXI BEZES

AXI BlR{ES

AXI i

AXI ik 1D

AXIEREKE &K 16

AXI R &R KN

AX| SRR IELE

AXI EHb It ERES

AXI EHb b ERES

AXI| EHUE

AXI EBERIES

MRETRES

AXI EfRfa—

AXI ZEIN RS
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BB fram_buf R AN SE H_NUMV_NUM o] DUSE R B 73 ¥ R SR IR,
&2 PIX_WIDTH TTLAUE L A B B #HR AL 25
2) wr_buf 1R
ZAERFEE TG HOMI B\ IR ETFE DDR3 th, 5 ram IP 3R£&E7F HDMI BTN
&R, M EREEHE DDR3 NIT/EERE T, BN AXI BRELHIEALREZ 256bit, FrlA
ram 893l O BEUREAI 354 256bit, /@13 ram ¥ HDMI I N\ BUEIREF H 4642 5] DDR3 &9

TN T, ALLSEIMEUREHE DDR3 fXEE,

% 11.2-3
wOS WA/ i7:

ADDR_WIDTH \ Hodk{ 58
ADDR_OFFSET \ {m R btk 137 38

H_NUM \ B B1TAI RN
V_NUM \ SIELNETEVPNGN
DQ_WIDTH \ DDR #5158
LEN_WIDTH \ KEA®

PIX_WIDTH \ BEMNSE
LINE_ADDR_WIDTH \ KE#IE

FRAME_CNT_WIDTH \ 1787 5 (VA
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MIEARS: /NRES FPGA

ddr_clk input DDR3 % B9 F B &b
ddr_rstn input DDR3 NEMIZMES
wr_clk input B S B (HDMI B A\ BOR = i)
wr_fsync input HREMES(HOMI MANZELES)
wr_data[PIX_WIDTH-1:0] input BWMARGREIE
rd_bac input KEH
ddr_wreq output DDR3 BRI fN{ES
ddr_waddr[ADDR_WIDTH-1:0] output DDR3 Stk
ddr_wr_len[LEN_WIDTH-1:0] output DDR3RAEKE
ddr_wrdy input DDR3REREERES
ddr_wdone input DDR3 RAEZWKES
ddr_wdata[8*DQ_WIDTH-1:0] output DDR3 B4
ddr_wdata_req input DDR3 EHiEEKES
output It EES

frame_cnt

3) rd_buf &1
ZRRE R TG EFE DDR3 Py gt HDMI £ 7R fE M ram IP % DDR3

B 256bit #R B EHE HDMI /R8T, AR AR RER 32bit, ELLH

5@ T TSR IR 32bit #IE D A 16bit 42D RGB565 it HDMI B R{EMA.
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% 11.2-4

wOS WA/ i7:
ADDR_WIDTH \ kA 2
ADDR_OFFSET \ 1w M HE 13 25
H_NUM \ EE TR RN
V_NUM \ SIETNETIEVPNGN
DQ_WIDTH \ DDR #iE1 55
LEN_WIDTH \ KEME
PIX_WIDTH \ BEME
LINE_ADDR_WIDTH \ KE I 5
FRAME_CNT_WIDTH \ /67 5 VA
ddr_clk input DDR3 %t B9 7 B &b
ddr_rstn input DDR3 MEIZMES
vout_clk input EHUIEN £ (HDMI S REVEE D)
rd_fsync input EutEMESHOMI RS ES)
vout_data[PIX_WIDTH-1:0] output BREHIERHE
vout_de output BEHEERES
rd_en input HDMI ERIBERERES (LEREES)
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ddr_rreq output DDR3 iEiEKES
ddr_raddr[ADDR_WIDTH-1:0] output DDR3 itttk
ddr_rd_len[LEN_WIDTH-1:0] output DDR3 ERAKE
ddr_rrdy input DDR3 EHEEES
ddr_rdone output DDR3 REIETHES
ddr_rdata input DDR3 iEH 8 %147
ddr_rdata_en input DDR3 #HiIEERES
init_done input IR =HES
4) wr_rd_ctrl_top &R
ZIERARTMN AXI B4IES DDR3, BEE AXI BEANREKE. LSl FrElAKR

#44, SShY DDR3 #URHI S AR H,

% 11.2-5

w03 WA/ 2):

o]

CTRL_ADDR_WIDTH

\ DDR3 7%

Hosik R AL
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MEM_DQ_WIDTH

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
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input

input

input

input

input

output

output

output

i

DDR3 #iE

A

Livs

att

DDR3 HiiH

B9 A P B

DDR3 &1

THES

DDR3 B{&

AElES

it

DDR3 B#{

iyl

DDR3 Bz

KKE

DDR3 E/
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=
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wr_ctrl_data[MEM_DQ_WIDTH*8-1:0]

wr_data_re

rd_cmd_en

rd_cmd_addr[CTRL_ADDR_WIDTH-1:0]

rd_cmd _len[31:0]

rd_cmd_ready

rd_cmd_done

read_ready

read_rdata[MEM_DQ_WIDTH*8-1:0]
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output

input

input

input

output

output

input

output

=]
=

DDR3 2k
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DDR3 iE#§
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read_en

axi_awlen[3:0]

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

137

output

output

output

output

input

output

output

output

input

DDR3 2k

1S feE e

AXIBR .k

KE &X

16

AXI BEE

IR/

AXI BEE

s

=

AXI Stk

HEEES

AXI Btk

BYES

AXI BEUE

AXI BEUE
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axi_wvalid

axi_wready

axi_bid[3:0]

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
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input
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output

output

output

output

output

output

AXI BB

VAR E:child

AV ARE:child

ID

AXI ER K

KE &X

16

AXI 28 & i

IR/

AXI 28 & i
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VAR =3 chilx
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axi_rdata[]MEN_DQ_WIDTH*8-1:0]

axi_rvalid

axi_rlast

axi_rid[3:0]

11.3. #TEZAR

£ demo IRPFERHELAXSE:

1. £ Tool TEREFTF Inserter TR
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00

Navigator [ 4

- DEVICE

110 : DebugCore

Core Occupancy (Estimat & X

Used WValid Usage

FE 8187 133200 6.14%
IuT 3330 66600 5%
IRM 22 155 14.19%

2. debugcore Trigger Parameter 18 &

JtagHub

Integrated Controller

- PRrameters

Boundary Scan Chain:

Select Jtag:

TUSER1

Default JTAG W

11.3-1 Inserter TE R A

RIFELFLESHRBTREFSENHIERE, ZME D +HE debug core SARIR,

REARGFEERUEERRIARBR.
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H OO

Navigator

‘ DebugCore

Integrated Logic Analyzer

() DEVICE
B JtagHub

debug core SFH&ER

8 x

Usage

Used WValid
FE 499 133200 0.37%
10T 609 66600 0.91%
DRM 3 FhG 3.22%

3.

Number of Input Trigger Ports:

LV

Number of Trigger Units: |1

e Vel s i D S Net Connections PowerOn Init Parameters

— Irigger Input and Trigger Unit Settings

1 (¥

Number of Trigger Units Used:

'j Used Rs Data

Trigger Unit Settings

Counter Width: Disabled w

Match Type: Basic w/edges [y
Bit Values: 0,1,X,R,F,B,N

Functions: ==, <>

TriggerPortd

—Capture and Storage Settings

RAM Type Block RAM (Default) w

| Enable Multi-Windows and NSample

| | Enable Storage Qualification

[
somne e[| SRR

Sample On Rising % | Clock Edge

7 Data Same Rs Trigger

r Irigger Condition Settings

Max Number of Sequencer Lewels: 1

11.3-2 RERERTZRGABR

141

i Modify Connection &2 AN AHIRES




MIEARS: /NIRES

FPGA HI=&ih: 17665247134

H OO
Navigator 5 X
- DEVICE

B g tagHub

Core Occupancy (Estimat & X

Used WValid Usage

EE. 235 133200 0.17%
LUT 450 66600 0.67%
LRM 1 155 0.64%

RN NREE

‘ DebugCore

Integrated Logic Analyzer

Trigger Parameters |- nnactinnﬂ PowerOn Init Parameters

—Net Connections

B UNIT
El- CLOCK BORT
{hDy
El' TRIGGER PORTS
E!"TriggerE:thEl

Modify Connections

11.3-3 Modify Connections

BEHRESHNES
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Select Net

Schematic Graph

= 2 & a a &

-
=
k)
=
——
= D—ID,IDDQQ
Al a

Wet Name | Key Word:

| | Show 211 Nets In The Net Tree View
Module Instance
[ hdmi_ddr_ov5640_top
cfg_pll_inst
B fram_buf
¥ ma72xx_ctl
pll_gen_clk
sync_vg
- u_ddr3_test_h

Info: Ready

/| show Schematic Graph

Module Name Net/Netbus Name ' Source Instance

cfg_pll
fram buf
ms72xx_ctl
pll
sync_vg
ddr3_test

int_ddr_init_done u_ddr3_test_h
de_in_ibuf

nt_hd_scl ma72xx_ctl
nt_hdmi_int_led  ma72xx_ctl
nt_heart_beat_led heart_beat_led
nt_init_over rx  ma72zx_ctl
nt_mem rst_n u_ddr3_test_h

nt_r in
nt_rsatn_out H11§ 14
nt_sys clk sys_clk_ibuf
nt_vs_in va_in_ibuf
o_rgb565

pix_clk pll_gen clk

Source Comp

ddr3_test
GTP_INBUF

ma72xx_ctl
ma72xx_ctl
GTP_DFF_SE
ma72xx_ctl
ddr3_test

GTP_LUTE
GTP_INBUF
GTP_INBUF

pll

11.3-4 EIFEHEE
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Net Selections

Ch Net Name
“0 nt_pixclk in

Make Connections

| Remove Connections || Move Nets Tp

Inverse Nets || Move Nets Down
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Schematic Graph neL aelecLLIons
8 A s g gy " S
A A aaaHsE o8 ig Clock
Ch Net Name
0 nt_vs_in
1 nt_de_in
H-Bus nt_r_in
FBus nt_g in
*-Bus nt b in
13
20
- 1 21
22
) 2
- 24
25
= 4 R 26
= o 27
28
- 29
Sel 2 hdmi ddr ov5640 top 30
Net Name Key Word: L
32
Show 211 Nets In The Net Tree View /| Show Schematic Graph a2
34
Mpdule Instance Module Net/Netbus Name Source Instance Source 35
= hdmi ddr ovSE40 top + 6
cfg_pll_inst cfg_pll nt_ddr_init_done u_ddr3_test_h ddr3_1 37
#- fram buf fram bt nt_de_in de_in ibuf GTE_TI 40
* msT2xx_ctl ms72xx_ B-nt g in A%
7 pll_gen _clk pll nt_hd scl ms72xx_ctl ms72m .
sync_vg SYNC_VC nt_hdmi_int_ led m372xx_ctl m372x i
# u_ddr3_test_h ddr3_te | nt_heart_beat_led heart beat led GTE_DI o
nt_init owver rx m372xx_ctl m372x: i)
nt_mem rst_n u_ddr3_test_h ddr3_1 4
nt_pixclk in pixelk in ibuf GIP_T1
Bnt_r in
nt_rstn_out Wilg_14 GTP_LT | Make Connections
nt_sys_clk sys_clk_ibuf GIP_I1 1
B i arep i P GTE T | Remove Connections || Move Neta Up
= Info: Ready | Inverse Nets || Move Nets Down

11.3-5 EFHRES

232 compile M synthesize 225, B ESURSHMUSBEFHRESE

2o

TEHBN N ZHES, tTBIHE RTL KRB PRINERIIFE GSELASETENR

o

3

FSRB TR, BNE Inserter R E/REY, Inserter SLAETE RTL FHIZFR

HITER, Hla0:

wire [7:0] o_rgb565;

wire [7:0] o_rgh565/*synthesis PAP_MARK_DEBUG="1"*/;

F RS STERRI B P RELIRME A S LRI BEARE X NS STER M HRIRIC

BNERMAK, EFRBZESHTVE, IR ZESHXASLRMERLESHEX

BXBY2iE,

4, EEXHENHNHBRESERERTRE, £M.fic X4, BEREIHE
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& RE ERHTEY. sbit AL M,

5. $TFF Debugger TR, ¥&R.sbit 3443 B X Bk fic 30t

ﬁf 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 g
vy Import fic after configure bitstream file

Fic File: /synthesize/HDMI_IN DDR3_HDMI OUT_top_syn.fic y

OK Cancel

11.3-6 %R .sbit X 48H X BX fic 344

6. IREBEMAEMH, REHIKEES nt_de_in HM EFERMAREIRES, AT

7 position BUINRE A R BEREZTEDE, BF o R ELRE RS NIEE,
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File View Settings Help
Trigger Mode Single
Device & X DEV:0 MyDevice0 CORE:0 MyFLAQ 2
=l JTAG Chain
Trigger Unit Function Value Radix Counter
= DEV:0 MyDevice0(Logoa2-PG2LL
¢ TUO0{TriggerBort0) = XX XKKX_KEXK_X{EX KXRK Bin d
ADC Console %
nt_vs_in
nt_de_in R
Trigger Setup
nt_r_in
Waveform
nt_g_in
Liating B
Bus Plot
Add Active Trigger Condition Name Trigger Condition Ecuat:
Del TriggerCondition0 TOO
DEV:0 MyDeviceQ CORE:0 MyFLRO J X
+ Data Ports
+ Trigger Ports
Type: Windows: Depth: Q Position: 204g
Storage Qualification: A1l
Waveform Listing Bus Plot
Console ax
COMMIND: get_cable_paras
COMMIND: open_cable
I: COMMEND[check version information] execute successfully, takes 0.4 seca.
I: The Cable List :
Cable index 0:USB Cable II/f
I: COMMEND[get cable paras] execute successfully, tekes 1.0 secs.
I: PANGD USB CABLE II cable driver: D2XX DLL
I: COMMAND [open_cable] execute successfully, takes 3.7 secs.
COMMRND: configure
I: gure] execute succesafully, takes 4.8 seca.
0 OK
3 REMA RN
11.3-7 ®RE =
ZHESFHMAFGHERTESHRNER
7\ /ﬁ\a-:l Run ?R- A ~F < )i 1715 M2 7N
Trigger Mode P
Device & X DEV:0 MyDeviceO CORE:0 MyFLAO g
=i JTAG Chain

ADC Console
E CORE:0 MyFLAO

Trigger Setup

Listing

Bus Flot

= DEV:0 MyDevice {Logos2-BG2LL

Bus/Signal

> nt_r in

> nt g in

DEV:0 MyDeviceO CORE:0 MyFLAO
t-Data Port3a

- Trigger Ports

Conaole
COMMAND: confi.
I: COMMAND|[co!

re

gure] execute succes

F X

Trigger Setup

takes 4

X 0
o 0
Listing
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11.3-8 REHRMAERES

8. EXRREMAFM, WRE run RAFNARBIIKRES

%F Fabric Debugger 2022.2-5P6.4 (on PC-20200227DQAD) - O X

File View Settings Help

Trigger Mode Single
Jevice & X DEV:0 MyDeviceQ CORE:0 MyFLAO =
B JTAG Chain

= DEV:0 MyDewicef [Logos2-PG2L1_ Bus/Signal
ADC Console :
=" CORE:0 MyFLAD

Trigger Setup > nt_r in

> nt g in
Listing E-nt b in

Bua Plot

JEV:0 MyDeviceQ CORE:0 MyFLAO & x
& Data Ports

+-Trigger Ports

Trigger Setup Listing Bus Plot

Zonsole ]
Import Core: 0 OK

COMMAND: run

I: Core 0 trigger successful at Wed Feb 12 20:31:52 2025

I: COMMAND[run] execute successafully, takes 0.9 secs.

COMMAND: run

I: Core 0 trigger successful at Wed Feb 12 20:34:16 2025

I: COMMAND[run] execute successfully, takes 0.9 secs.

=
11.3-9 FIafHRES

debugger TETJSLHIZ#F FPGA Y ID, USER CODE, REFEHRRIELFFRINE

EINEE BEAMR TEH . A SMEE RESHHEIE,. [BE trigger setup HFE. IR LB

BRI EIRE. B 4. 32BN ADC #1185, debugger TEFMINGEERIRFESE

{Fabric_Debugger_User_Guide.pdf})

11. 4. TIi2iHEA

> TieESR
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ms72xc_ctl
ICRKECE lICE &AL &
\ 4
HDMERIA Fonsa ] fram_buf RGB565 e |
OE  (DDRIEE ISR DE =
Vs
L4

= HDMIBRES i - HDMIZRES S

B

11.4-1 REERTRER

AR MS7200, 8 I MS7210 8 I B e = R Mg RT, B RVIBL TR,
HDMI B N IR 212 MS7200 i F ##18 /5 228 FPGA I&1D fram_buf iR EHMEUIEHNS A

ML, REHIEHNEEERE HOMI BR L.

BEFMIR HDOMI £, 1§ HOMI AEOEES PC B HOMI I HEEDRIE, 3Rk HOMI
Wi 505 RREE HOMI A OAE. B 12VIA S 2A BBIR, S TRER, R+ L

B, fIHIRE, RRERF.
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11.4-3 EfRMEE

TRE, UUERERES E/RHECAENEIE (LB IR -<E L HDMI B@E).
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12. ZEAKMIEE LR
12.1. ZERFE
> PARMEIEERIR A
DUXMEREDIEEZEI/LALRRN L LVDS EHEHEN, PHY A% LVDS
BATEE R EIRE, Iid 72 o] LABR AR AKX M BV EBmEHE R, M A o] LUBE XY PHY &

REPRSHTIZBUE SR S8 O8N TEMRER, RRIEERDERIMOSIEREITLE;

o

AR SEI6EITE MDIO 5 RTL8211F-CG, SCBYMAM 4 ATk O 89 T/E#E=,
PHY /A BB B O 2 MDIO, 5&53 MDIO T AXT PHY A TR B AR IRSIFEY,

MDIO BIHMYAR TS, TheEENX, B ENFNE 12.1-1.8 12.1-2.8 12.1-3.B 12.1-4 fix;

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

12.1-1 MIDO Mi#& =X,

Name Deseription
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.
op Operation Code.

Read: 10

Write: 01

PHYAD PHY Address.

Up to eight PHYs 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 PHY s pull-up
resistor will pull the MDIO line to a logical ‘1°.

12.1-2 MDIO #5i3h B3tk
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MDC

MDIO(MACﬂJ | "“‘ k. | | || |
s unund b AR TIERERTANANI

1] o[ 1[ 1 o] o] o] o] of 1] o] o[ o[ o o [ o[ o[ o[ o[ 1[ o[ o] 0] 1] 0] 1] 0] 0 o[ 0 O O =

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

(c?;ze) 0x01 0x00(BMCR) | Aroun 0x1140

Idle

12.1-3 MDC/MDIO E£8Y 7

1.1] o[ 1] o] 1] u| n| o| u[ 1] oi u[ n| o] o[ 1] o| o[ o| o| 1] n[ o| 1 o[ 1] o[ o] o[ o[ 0] 0] z

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

op 0x01 Around 0x1340
(Code) 0x00(BMCR) | Aroun

Idie

12.1-4 MDC/MDIO BB

XF PHY NFFRSE BG4 NEIEFMN, &1 100 AR EERE PHY 2
RTL8211F-CG, LA RTL8211F-CG A%, BEEEXN NAPRSHEE LA FF:E 31(+HiHE)S
A 0xa43 §]# page, A ARIEFMENE 12.1-6 Bk, RS FRRE pageOxa4d3, itk

% H 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)

12.1-5 ]# 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 1] 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 L} MM Status.
I: Plugged (0 Unplugged
26.12 | NWay Enable RO I Auto-Negotiation (NWay) Status.
1: Enable {}: Disable
26.11 | Master Mode RO 0 Device is in Master/Slave Mode.
1: Master mode 0: Slave mode
Integrated 10/100/1000M Ethernet 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
261009 | RSVD RO UL Reserved.
26.8 | EEE capability RO 0 1: Both local and link-partner have EEE capability of current speed
26.7 | Rxflow Enable RO 0 Rx Flow Control.
1: Enable (0 Disable
26.6 | Txflow Enable RO 0 Tx Flow Control.
1 r-'.-ﬂl i1 [ ﬂ‘\l
26.5:4 | Speed RO 00 Link Speed.
11: Reserved 10: 1000Mbps
01: 100Mbps (0: 10Mbps
26.3 | Duplex RO 0 Full/Half Duplex Mode.

12.1-6 RTL8211F-CG &H7F 8

12.2. #&O%X
1) mdio_ctrl.v mdio #4%|#&5k
ZRREEBDRSHIEF mdio KEXNFLENRSIRE, EMRKERE, SERES
#R4E, fEsbsit OXTF(10 3 31)5 N 0xa43 ]#% page, ZFER—EN B FH 7% 0x1a
LN MNOEE, BRELRARRBRAEEL (KXEE FPGA REIRIT AT L

ESFMH)
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wO& RN/ i 8A
i_clk input RE B, 50mhz
i_rst_n input SLEN, RBEFEN
mdc output BENHES
mdio input/output HiE%
W O EZRIKZ 2'b10:1000mbps
eth_status output
2'b01:100mbps 2'b00:10mbps

2) mdio_master_driver.v

ZIEREZIRKE mdio, TR phy BB #RF RELRAHRBRABEFL(EKE

8l FPGA REIRIT 75 5 F L RIESF M)

BN/
w0O& i EA
L]

clk input RS hEh, 50mhz
rstn input SEEN, RBFEEN
reset_n_done output BENHES
mdc output B2
mdio output HiR%
start input HFiaREES
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opcode input 2bit #B1EFE 10 ¥RIE 01 #RE
phy_addr input 5bit #9 phy bk

reg_addr input 5bit #2577 28 it

write_data input EBANHEUE

write_done output ERMES

read_data output S AR

read_data_en output ERMES

ready output RIXF IR A AR B

3)

ethernet_test.v TRZE#Ek

ZERATMEER, TERZAU—LEFERURK pll, ERETFERZBNEE. BEE

LEAHEEBREEFL (EXEE FPGA BRI EFXRIESFM)

wO& LN T 1L
sys_clk input ARG EFE, 50mhz
sys_rst_n input SLEN, RBFEEN
W O EZRIRZ, 2'b10:1000mbps
status_led output
2'b01:100mbps  2'b00:10bmps
led_test output TR ER ML KT
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phy_rstn output phy WENES
mdc output ISEs i NEnEs
mdio input/output HIE%
12.3. IiEiREA

1) EFEIE

F—5 BEMHA—TEC PCHMRRERTENE, BRUUREAMERSE, B
BREX+HEAEMEEZFLROMOM PCHMA. IRE LBETHER, RAEMNERE
£ led ATHPIRS, MR BN REREE B ATFIE, WILE LEDO 8K, LEDT =, 2N R &k K
SEREENTIK, WILES LED1 =, LEDT RX 1R BN MR EFREE 1+JK, WL E LEDO

&K, LED1 &K,
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