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Anlogic has issued this user manual document only for TD software users

based on Anlogic FPGA/CPLD devices. Other individuals may not copy,

distribute, reprint, download, display, or any means in any form without

the written consent of Anlogic. Forms include but are not limited to: electronics,
machinery, photocopying, recording, etc. Anlogic does not accept any responsibility
for the use of this document by anyone. Anlogic reserves the right to change this
document at any time without prior notice. Anlogic does not accept any obligation
to correct errors in the documentation and to update the documentation. Anlogic
does not assume any responsibility for technical support and information
assistance that may be provided.
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1 Boot software
Software requirements

Users need to install the following software to use this guide:

[ TD4.2

Operating system requirements for TD running under Linux:

[0 Red Hat Enterprise 6.0 and above

Operating system requirements for TD running under Windows:

[0 Windows 7 spl And above

Hardware requirements

The user's computer hardware requires the following configuration:
0 4%I28§: 1GHz AL
0 M7 :500M AL

[ FEL : 100M LA _EFIK 8]
Installation and uninstallation

L% TD,iEWNE TD RRETH) msi X , AREBRERTSETNER

=)

REWTIET , ERERE voredistexe, BIRBRTHTRE , REESME
TR TD WM |, EERERA, BFTEMNEE veredistexe , HEH Windows # T,

ENE TD, i FHiA - iEHImER - &% TD - E1H

http://www.anlogic.com 7 LETREERFEREAH
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Start TD software

7£ Windows F TD BITHIRERAEK .

[] Windows7 fUA_EhRAS

Start — All Programs — TD - td.exe

£ Linux 2z TD :
0 SRmEZE : /td_install_dir/td -gui

0 @< : /td_install_dir/td

£ Windows F/EB51 TDCMD &HO :

Start — All Programs — td_commands_prompt

RIS

FF el & HR {4 ZE support@anlogic.com ¥%f§XxF TD #R{&4F11Ex TERIEEEN.

http://www.anlogic.com 8 LETREERFEREAH



Tang Dynasty ( TD ) W

2 Project management

2.1 Create a new project

Create a new project:
1. %3 Project — New Project... The new project dialog will pop up.
2. Specify the storage path of the created project and enter the project name

3. i%#F Device Family #[ Device Name , ZXi\Jg AL3A10L.G144C7,

5| Mew Project Wizard @

Froject Hame :  demo

Project Fath : Cifnlogio/test/ demol Browse. ..
Device Family lﬁ\LS vJ
Device Name : | ALSALOLGL44CT *|| Device Option |

& || Ceea |

Add source file:
1. select Source - Add Source...

2. Select the HDL source file you want to add and click Open.

r=le=s
@Q;\ v HEHL » sys(C) » Anlogic b test » demo b src 4] = I
HiHF HEE) EFNV) 1RO #EH)
mRy O R =~ 0 @
M =| i . 3 ~
) | J ] /) | /)
m =m baud.wv crp.v demo.adc | demo.sdc demao.v des_top.v DP_1024X
= 16.v
Subversion 3 » 7 » 1 » 7 ‘
B J) J | /) | /) 7|
= 8R dpram_to key selw led1602.v Ifsr_counte oc_des_ar sboxlv sbox2.v
Epc p.v rv ea_opty
fp- Y] J Y] Y] Y] Y] 1
A ZengWenYan sbox3.v sboxd.w sbox5.v sboxb.w shox7.w sboxB.w uart_rcw
& HEL 2 N
‘;. sys (C:) - l . ] - l
ca B (D) uart_top.v uart_tewv vgawv
Y, BEEEFE 24
I| sr=smacs.

http://www.anlogic.com 9 LETREERFEREAH
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3. At this point, all the source files added can be seen in Hierarchy and the

source file can be opened by double-clicking.

= Anlogic TD - Ci/Anlogic/test/demol - demol EI@
Fle Edit View Project Source Process Tools Window Layout Help
D PH |28 2™ | 0= ||[QQIIAZS raoip || Bk
Hi e archy Hevi zation x [ ¥ C:/Anlogic/test/demol fsre/ demo. v B\
4 Project: demol -~ = |/ 0
20 SRS T T dEdEEdE i i df i e i i idisiifaidiiieiisd
T AL3:AL3AL0LG144CT 21  module demo(sys_clk, sys_rstn, key_in, sw, beep, sm_zeg, =m_bit, led, disp_RGE, hsyne, vsync,
demolal 22 //, test_out, E
4 5. Hierarchy :3 . Dllﬁ"%?i?“‘)-
4 5. demo [ demow ) 25 Afpllelk_div),
[¥] vga_clk - AL_PHY_PLL ( al3_macrowv ) 26 gutput [7:0] dizp_RGE:
[4] vga - vga (vgaw) 27  output hayne:
[ vart - uart_top (uart_topwv ) = ;g output VEFNE.
[¥) DP_1024X16 - DP_1024X16 ( DP_1024X16x ) 30 input sys_clk:
] led - led1602 ( lcd1602.v ) 31  input sya_ratn;
> [¥] dpram_top0 - dpram_top ( dpram_top.v ) g; input E4=D% key_in:
. _ input 3:0 EH
M dpram_topl - dpram_top [ dpram_top.wv ) 32 output beep:
] dpram_top2 - dpram_top ( dpram_top.v ) 35  gutput [7:0]  sm_seg;
[¥] dpram_top3 - dpram_top ( dpram_top.v ) 36 ogutput [7:0]  sm_bit;
[¥] des_top1 - des_top [ des_top.v ) 37 output [3:0]  led;
[¥] des_top2 - des_top ( des_topv ) 38 input =232 rx;
- = - - 3% gutput rs232_tx;
%] des_top3 - des_top ( des_topv ) - 40  gutput 1cd12864 1=
Froject | Sources | Coregen | 41 gutput 1cd12864_rw
42  putput 1ocd12864_en
LR Lilem * 43 putput [7:0]  1cd12864_data:
> 4¥ User Constraints :; £ ot test_out:
= . output clk_wza_25m;
E# HDL2Eit Flow 46 //output pllclk_div:
(& Download 47
hip View 48 reg [7:0] sm_seg:
| Design Summary - 4% reg [7:0] sm":nt ' -
Console x
> =
CND-004 : start command “import_device al3_10.db -package LQFP144”
CND-004 : start command “set_param rtl infer_add on”
CND-004 ; start command “set_param rtl infer_mult on”
CND-004 : start command “set_param rtl infer_mux off”
CND-004 : start command “set_param rtl infer reg on”
CND-004 : start command “set_param rtl infer ram off”
CND—004 : start command “set_param rtl infer_rom on”
CHD-004 : start command “set_param rtl infer_fsm off”
CND-004 : start command “set_param rtl merze_equal on” o
Process Visibility Conzole Error Warning

Create a source file:

Select Source -» New Source...

The source file type defaults to Verilog.

Enter File Name.

Make sure Add To Project is checked.

Click OK to finish creating

http://www.anlogic.com
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I

7| New Source Wizard

[ |l

File Type : |Verilog
File Hame : demo
Location

Add To Froject

C:fanlogic/test/demo

o || Conca |

6. Enter the file contents and select File -» Save to save the file.

« Anlogic TD - Ct/Anlogic/test/demol - demol EI@
File Edit Wiew Project Source Process Tools Window Layout Help
PBEH XxDEN 2™ |0 = QQJAFS trewin Eap
Hierarchy Havigation x [ demo. B8
- Project: demol 25 /7 i
J i 20 SIS R R E R ETEdfEd T ad i dds i b aiddddiniiiadd
B AL3:AL3AI0LG144CT 21  module demo(sys_clk, sys_rstn,key_in, sw, beep, sm_seg, sm_bit, led, disp RGE, hayne, vayme, rs23
demal.al 22 /f,test_out,
4 E& Hierarchy 23, clk_vea 25n); 3
n 24 //pllelk_div);
> 4as demo ( demow ) 25
Constraints 26 output [T:0] dizp_RGEH:
27  oputput hayne
28  output VEFTC
29
30 input sys_clk:
31  input sys_tatn;
32 dinput  [4:0]  key_in;
33 input  [3:0]  sw,
34 output beep;
35  output [7:0]  =m_seg;
36 output [T:0]  sm_bit;
37  output [3:0] led:
38  input rs232_rx;
39 output rs232_tm:
40 oputput 1cdi286d_ra
41  putput lcd12864_rw
42  putput lcd12864_en
43  output [7:0] 1cd12664_data;
44 /foatput test_out;
45 output clk_wga 25m;
46  //output pllclk_div;
Project | Seurces | Corsgen a7
FPGA Flow x 48 reg [7:0]  sm_sez:
- 49  reg [T:0] am_bit;
> 4F¥ User Constraints 50 reg [3:0] dizp_dat ;
» Ei HDL2Bit Flow 51
52 b :
(s D load reg &ED:
: C:.anéa 53  reg [16:0] delay_cnt;
- 'F.' tew 54  reg [15:0] delay_end:
> | %] Design Summary 55 reg [7:0] key_in_r: -
= TS R—— .
Consele x
> =
CMD-004 : start command “import_device al3_10.db —package LGFP144”
CMD-004 : start command “set_param rtl infer add on”
CMD-004 : start command “set_param rtl infer_mult on”
CAN-MN4 - =start command “=et naram vl infer miv nff” i
Process Vizibility Censole Error Warning

Set the top level module

Manually setting the top level module is optional. If the top-level module is
not set, the TD software will automatically analyze the module's hierarchy

to select the top-level module.

In the Hierarchy Navigation window, right-click on the row of the target module
and select Set As Top. A purple top-level module tag will appear in front of the

target module.

http://www.anlogic.com
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2.2 Open

|Hierarchy Havigation

P Project: demol

4 E Hierarchy

4 || Constraints

i AL3:AL3AL0LG144CT
= demolal

4 |5y dema ( demaw )
(] vga_clk - AL_PHY_PLL ( al3_macra.wv)
] vga - vga (vgaw)
i [v] uart - uart_top (uart_top.w )
[¥] DP_1024X16 - DP_1024X16 ( DP_1024X1...
[¥] led - lcd1602 ( led1602.v )

-

[¥] dpram_topl - dpram_top ( dpram_top.v )
[¥] dpram_topl - dpram_top ( dpram_top.v )
[¥] dpram_top2 - dpram_top ( dpram_top.v )

[¥] des_topl - des_top ( des_top.v )
[¥] des_top2 - des_top ( des_top.v )
[ des_top3 - des_top ( des_top.v )
r ¥ des_topd - des_top ([ des_top.v ]

[
I
g
i [v] dpram_top3 - dpram_top ( dpram_top.v )
[
[
[

[} demo.adc
[l demo.sdc

project

Project

Sources Coregen

The TD will keep the open projects and files for the user according to the order in which the projects

are opened.

File - Recent Projects #1 File - Recent Files Open a project or file that you have opened.

mﬁdm me Pro;ed Souru Prooess ?ools Window Layout Hulp

[ New
i/ Open..

close

B [saw

bl Save All

Exit

S i-nh-_o-' Qe

Ctrl+ O

Cerl+S

Save As...

Recent Files ¥

"'

[ Bapl

Tranzeript

LL { al3_ma..

Recent Projects L
Preferred Editor ¥

Cerl+Q

E dpram_topl - dp

- [¥] dpram_top2 - dp

EI dpram_top3 - dpram_top ( d..
[V] des_topl - des top | des_top...
® des_top2 - des_top | des_top...
[l des_top3 - des_top | des_top....
[¥] des_top4 - des_top | des_top...

http://www.anlogic.com

Cwmwamngmgshopmﬂdmjdmﬂdeml.al
C:/Users/wenyan.zeng/Desktop/work/demo/bram_edit/aa/aa.al
C:/Users/wenyan.zeng/Desktop/work/demo/demodidemod.al
C:fUsersfwenyan.zeng/Desktop/work/demo/demo2795/demo2795.al
Cwnufmmmmgfmshopfmlwdm}bmm edit _back/aafaa.al
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Users can also open an existing project by selecting the .al file from
Project - Open Project.

* Open @

@\\;{;v| « work » demo » demo » v‘&y” EE demo o

|in v FETEE - 0O @

a8
B =m src demao.al
5 ERARAGE

m

wd =
@) PPTViILEE
Subversion
o un
SER

-

IHEEN): demo.al - |Project File(*.al) v‘

]

[ 7 (0)

2.3 Conversion project

Users can import projects created by third-party tools (ISE, Quartus I, Diamond)
into the TD software. During the conversion process, only the corresponding
Source file, 10 Constraint file, Timing Constraint file are converted.

The 10 Constraint file is only converted if the third-party device is compatible
with the Anlogic device in the pin definition.

This is an example of a Quartus Il project converted to a TD project.

1. Project - Transfer Project

Source Process Tools

Mew Project... Ctrl+Alt+P
Open Project... Ctrl+Alt+0
Close Project Ctrl+Alt+L

Clean Project

Transfer Project

http://www.anlogic.com 13 LFEBTRESHREBEAR
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2. Select the project to be converted and the converted project directory,
and select “copy source” to copy the source files from the third-party
project to the target directory.

2| Transfarm the third party project to TD project EI@

The third party project: C:finlogic/beep/Alterafbeep. qpf

Arlegic Dewice: AL3 - | | AL3A0RBGESECT -

TD project location: C:fAnlegicibeep/td

COpY Source

0K || Cencel
Tonen =
@Qv| . « Anlogic » beep » Altera » v|¢?|| 1= Alters p|
80 - R H - 0 @
- = i
=l Subversion |
& w db increment output_file beep.qpf
= B8R al_db s
& o
ol RETE
J EF 3
A ZengWenYan
1%
€ Wz
[FE f=zime i
HFE(N): beep.gpf * | Quartus(*.gpf) -
Quartus(*.qpf)
ISE(* xise)
Lattice(*.|df)
Al

http://www.anlogic.com 14 LFEBTRESHREBEAR
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3. TD will open the converted project by default. The following is the comparison between the
two projects before and after the conversion.

Quartus Engineering:

|F'ruject Mawigator

|F'ruje::t Mavigator

LT Files
(4% Cydone III: EP3C5F256C6 EE ../beep.v
ﬁﬂ beep b g% beep.sdc

Mode Name Direction Location 1/0 Bank VREF Group Fitter Location 1/0 Standard Reserved Current Strength Slew Rate
= Output PIN_AT E Ba_MND PIN_AT 2.5V (default) SmA (default) 2 (default)
in_ sys Input PIN_E1 1 B1_MNO PIN_E1 2.5V (default) 8mA (default)

N sys_rstn Input PIN_TS 3 B3_MND PIN_TS 2.5V (default) amA (default)

m
=
—
=
&
2
i1
M

1

HaMsnT =0 Tes 08 28 | 2 EEE

1 Ecreate_clock -name clock -pericd 10 -waveform {0 5} [get ports sys_clk]

(= [E@]=]
@Qv| ) « sys (C) » Anlogic » beep » Altera » v|¢9|| HEE Alters ol
MR REE B5NV IR E#EH)
|y mRIET v HEEv FEUESE vy O @
e @ " " : d
8 T .1 .t _t | >
B =3 in ¥ [=]: 3L db increment  output_file  beep.qpf beep.qsf beep.sdc beepw
J BF al_db 5
=M -
TD project:

Hierarchy Havigation
4 | Project: beep
i AL3:AL3ADBBG256CT
4 =i Hierarchy
i beep [ ./beepwv)
4 | Constraints
'l beep.adc

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

http://www.anlogic.com 15 FERRESRRERLARE
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MName Direction Bank Location PullType  10Standard  SlewRate  DriveStrength VREF DiffResistor

1 beep output bankd A7 NONE WCMOS25 MED 3 NONE NONE
2 sys_clk input bankl El PULLUP WCMOS25 MED 3 NONE NONE
3 sys_rstn  input bank3 TS PULLUP WCMOS25 MED 3 NONE NONE

beep. =de )

1 kreate clock -name clock -period 10 -waveform {0 5} [get ports svs clk]

= =R
@Uv| , %« sys () » Anlogic » beep » td v|6?|| HEE ol
IHEF)  RH\E) =BV IR #EH)
H - B2EES - HE v FEig== #He 0O @
ol REFE . .
J 85 e )
R spa beep.adc be_ep.al beep.sdc td_2016-0
1. HE 8-31.11-1
4-25.log

€ [{E

= ——

2.4 Export tcl script

TD software supports running Flow with tcl scripts to reduce user interface operations.

Clicking Project -> Export Tcl File for Flow will generate a prj_name.tcl file
in the project directory that records all the commands for the last Flow operation.

I }Source Process Tools \

Mew Project... Ctri+Alt+P
Open Project... Ctri+Alt+0
Close Project Ctri+Alt+L

Clean Project

Transfer Project
For example, the following operations are performed on the interface:
1. Open the project demo.al

2. Setting parameters Optimize RTL rtl_sim_model ON

http://www.anlogic.com 16 LFEBTRESHREBEAR
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3. Run HDL2Bit Flow

4. Export tcl script demo.tcl

57 ey []
import_device al3_10.db -package LQFP144
open_project C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo.al

1
2
3 elaborate -top demo
4 set_param rtl rtl sim model on
5 :

6

7

8

ze_rtl
_verilog "C:/Users/wenyan.zeng/Desktop/w
port_area —-file C:/Users/wenyan.zeng/Desktog
read_sdc "src/demo.sdc™

k/al3/demo/demo_rtl_sim.v"
work/al3/demo/demo_rtl.azrea

S read_adc "src/demo.adc”

10 export_db "C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo_rtl.db"
gate map_sim model on

gate gate_sim model on

ilog "C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo_map_sim.v"

k/al3/demo/demo_gate_sim.v"
work/al3/demo/demo_gate.area
work/al3/demo/demo_gate.db™

e verilog "l:/Users/wenyan.zeng/Deskt.
file C:/Users/wenyan.zeng/

: /Users/wenyan.zeng/Desktop

_param place effort high

21 start_timer

22 place

23 report_area -io_info -file C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo_phy.area

24 set_param route opt_timing high

25 set_param route effort high

26 set_param route fix hold on

27 route

28 export_db "C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo_pr.db"

exr

ng -mode FINAL -net_info -ep_num 7 -path_num & -file "C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo_phy.timing™ -sdf C:/Users/wenyan.z
og —sdf "C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo.sdf” "C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo_phy_sim.v"
"C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo.bit" —version 0X0000 -svf "C:/Users/wenyan.zeng/Desktop/werk/al3/demo/demo.svE" -svi_c

The steps to execute the tcl script are:

1. Launch the TD CMD window under Windows:
Start — All Programs — td_commands_prompt

2. Enter the directory where the project is located

3. Execute the command: source demo.tcl.

&8 td_commands_prompt || = @

Tang Dynasty,. U4.2_198
Copyright: Shanghai Anlogic Infotech Co., Ltd.
2811 — 2821
Executahble E:vanlogicsTD4.2.198/hin-td_commands_prompt .exe
Built at = B9:47:47 Jul 13 2618
Run by = wEenyan.zenyg
Run Date Fri Jul 13 15:53:21 2618

WENYANZENG
» cd C:r/Anlogicstestsdemol
> source demo.tcl
start command “import_device al3_18.db —package LGQFF144"
finish command “import_device al3_18.db —package LQFP1i44" in 1.9784364
1.9344122 uwser + B.0000AAz system = 1.934412s CPU <(27.5x>

used memory is 64 MB. reserved memory is 57 MB. peak memory is 64 MB
start command "open_project C:/Anlogicstestrsdemolsdemo.-al”

Wait for import device data hase ...

start command “import_device all_18.db —package LQFP1i44"
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2.5 Source file management

2.5.1. create a new file

1. Source = New Source

Source | Process Tools Window He

Mew Source... Ctrl+Alt+5
Add Source.., Ctrl+Alt+A

Add Copy of Source...

Open Ctrl +Alt+Z

Remove Ctrl+Alt+R

2. Select the type of generated file: Verilog, VHDL, MIF, enter the file name,
select the file path, and choose whether to add to the project.

| New Source Wizard @

File Type .

File Hame :

Location @ L./fAndogicftestfdemol m—

4dd To Froject

| ok || Camcar |

3. When the selected type is MIF, the following configuration interface will

appear:
-
B| New Source Wizard 7=
File Type : |MIF -
il (%[5
Width: & Depth: 1024
Address radix: Data radix: HEX -
EIN
Cancel iy SN
oCT
DEC o
HS
] 4 ][ Cancel l

http://www.anlogic.com 18 LFEBTRESHREBEAR
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Enter the width and depth of the MIF file, select the cardinality of the data and
address, and generate the MIF file as follows:

F¥  bramsmozenis B

1 |pEPTH = 1024;
2 WIDTH = 8;
3 ADDRESES RADIX = HEX;
4 DATA RADIX = HEX;
5 CONTENT BEGIN
&6 000 :00;
7| 001 :01;
8 002 :02;
9 003 :03;

10 004 :04;

11 005 :05;

12 006 :06;

13 007 :07;

14 008 :08;

15 009 :09;

16 00a :0a;

17 00b :0b;

18 00c :0c;

1% 00d :0d;

20 00e :0e;

21 00f :0f;

22 [010..3ff] :00;

23 END;

2.5.2 Add and remove files

There are two ways to add a file:

1. Source — Add Source

Source | Process Tools Window He

Mew Source... Cirl + Alt+5S
Add Source... Cirl +Alt+A
Add Copy of Source...

Open Ctrl+Alt+Z

Remove Cirl +Alt+R

2. In Hierarchy, right click and select Add Sources

Hierarchy Havigation

4 Project: demo
i AL3:AL3A10LG144CT
4 BT o
X de Mew Project
o Open Project
]
:I.. MNew Source
L
o Add Sources
}" Collape All
L
— Expand All
vl
http://www.anlogic.com 19 LBRBESHERAE
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There are also two ways to remove a file:

1. Source = Remove

Source | Process Tools Window He

MNew Source... Ctrl +Alt+S
Add Source... Ctrl+Alt+A
Add Copy of Source...

Open Cirl +Al+Z

Remove Ctrl+Alt+R

2. In Hierarchy, select a file and right click and select Remove

Hierarchy Hawigation

4 Project: demo
iH AL3:AL3ALI0LG144CT
4 =i Hierarchy
E e a1 2.4
bew dem
LT New Project
¥ g
M w Open Project
M u;
- Set As Top
4 D
o MNew Source
It
W d Add Sources
[ d Open File
M d Remaove
M d
M d Collape All
¥ d Expand All

2.5.3 Edit file

TD Editor has many convenient functions for editing files. The specific operations can be viewed
through the Edit option in the menu bar.

Undo , Redo Can be undone and redone at the time of editing;

Cut , Copy , Paste , Delete Same as regular cut, copy, paste, and delete functions;

Find function, Find Previous, Find Next, Replace function;

Go Back jumps back to the head of the current line, Go Forward jumps to the
end of the current line;
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Select Encoding encodes characters

View Project Source Proce

¥? Undo Ctrl+Z

% Redo Ctrl+Y

&%  Cut Ctrl+X

1 Copy Ctrl+C

F| Paste Ctrl+V

M Delete Del

42 Find Ctrl+F

&2 Find Previous F2

¢ Find Next F3

Q'h Replace Ctrl+R
Go Back Alt+Left

% Go Forward Alt+Right
Advanced *
Select Encoding Alt+5

The following focuses on finding replacement features and the features
involved in Advanced:

1. Search function

Enter the function via Edit - Find, or the shortcut Ctrl + F. The following
selection box will appear:

Enter the characters you want to find and select the scope of the search:
the current document, all open documents, or the entire project.

You can also choose the matching method according to your needs:
case matching, whole word matching, or up and down search.

http://www.anlogic.com

= Search @

Search Content
module

Search Scope

Current Document

A1l Opened Documents
Hhole Froject

D Caze Match

[] #hole Word Match

I:l Search Upwards

List ALl | [ Find Hext

.,

21
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When you click List All, all relevant characters found in the search range
will be listed, and you can double-click to jump to the location of the
source file where the character is located.

Seore B
Search Results: module ST matches found
4 sro/DP_1024X16.v(3) -

g f dule HName: DP 1024

I DP 1024X16 (Datalr

175 e dule

4 sre/baud.v(3)

m

g // Module Name: baund
21 module baud(sys_clk,
59 endmpodule

4 sroforpav(3) |5
4 ffff DES Crypt Module

35 module crp(P, R, K sub);
6% endmodule

4 srefdemaonv(3)
2 // Module Name: demo
21 module demo (3ys_clk,sys_rs
351 endmodule

srcfdes_top.v(3)

srefdnram tonaul5)

2. Replacement function

Enter the function via Edit = Find, or the shortcut Ctrl + R. The following
selection box will appear:

“ Replace @

Search Content

sys_clk
Replace With
clk

Search Scope

[Current Document 'J

Current Document

411 Opened Documents
aze Mate

[] ¥hole Word Mateh

I:‘ Search Upwards

[Find Haxt J [ Eeplace ] [Replace & Find] [Replace All]

Enter the characters you want to find and enter the replacement content.
You can also select the search range and matching method. For example,

if you select the search scope as “Whole Project” and click “Replace All”,
all the sys clk in the whole project will be Replace with clk.
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3. Advanced Features

REF Edit = Advanced, You can see the following features:

Advanced L Toggle Comment Selection Ctrl+/

Select Encoding Ale+S Increase Font Size Ctrl++

Cnnstrain;s - Decrease Font Size Ctrl+-

sr¢/demoa.adc Lowercase Selection Alt+U

i srefdemao.sde ) .
Uppercase Selection Alt+Shift+U

Column Mode...

Column Editor.. Alt+C

Toggle Comment Select ¥ 3% A E"ﬂ;ﬁﬁgiﬁﬁﬁﬁ , MREPRIAEEERERNG ,
M= RRERERE

Increase Font Size F{AFK ;

Decrease Font Size 45/\F1{K ;

Lowercase Selection $53#0E PRI FERF H/NEFER ;

4|

Uppercase Selection 3¥:1R1EPHIFHF ARKEFH ;
Column Mode...5IR{EHE ;
Column Editor... 5454888 , W FF/R , PIESNIRMEEAT |, #HITIEE , 7]

EE M A SRR SR EE 4.

* Column Editor @

Famber to Insert

Initisl number: 0O

Increaze by: 1
Prefix: 0=
Suffix:
Format
Dlec @ Hex
Oct Ein
0k || Ccaneal
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3 IP Builder

The IP Generator is a graphical interactive design interface for creating IP cores. Users can Configure
the selected IP in the IP Generator and automatically generate the corresponding IP module. Currently
supported IP modules are COMMON, PLL, DSP, RAM, FIFO, DRAM, SDRAM, MCU, ADC.

(The ELF series devices only support DRAM modules.)

3.1 COMMON Module
The Common module contains some commonly used units: BUFG, IDELAY, IDDR, ODDR.

3.1.1 BUFG Module

The global clock module reduces the delay and offset of the global clock signal.

Note: The usage conditions of the BUFG module are limited. It cannot be added
after the GCLK 10 and the output port of the PLL. In most cases, the TD software
will automatically add the BUFG module to the clock signal in a timely manner.
It is recommended that the module be instantiated only if the software is not
added.

1. Create a BUFG module

1€} Tools —» IP Generator , i£}E“ Create a new IP core”

5| IP Core Generator @

Instructions:

IF generator is a graphical user interface for creating ip core.
In IF generator, user can configure the zelected ip core, and the

IF generator can generate corresponding ip module.

User can create a new IF core or open an existing IP core.

@ Create a new IF core Edit an existing IF core
cunca

Enter the module name and select the storage path. Here, if the BUFG module is created on an
engineering basis, the storage path and device name will be consistent with the project. If you create
a BUFG module without engineering, you will need to manually set the save path and device name.

http://www.anlogic.com 24 LFEBTRESHREBEAR
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If you select “Simultaneously create VHDL file”, the TD will generate the
corresponding VHDL file.

5| Mew IP Care Wizard IEI@

File: test_bufg

Fath:  C:/Anlogic/test bufgfal ip :]

Device: |[AL3 v | | AL3A10BGZSECT v

Haote: Simultaneonsly ereate WVHIL file

Expand the Common module in the Function window, double-click BUFG to
open the configuration interface.

Z11P Core ==

Function

- Camman
BUFG
IDELAY
IDDR
ODDR
+- Phase Locked Loop - PLL
+- Digital Signal Processor - DSP
+- Block Memory - EMB
+- Distribute RAM - DRAM

#- Synchronous Dynamic RAM - SDRAM
+- CM3_CPU - MCU
- Analog-to-Digital Convert - ADC

Funection—View Hame—¥iew

Enter the module name, select the corresponding device, the default is the
engineering device

[

i ] AL_LOGIC_BUFG o] @ [

AL_LOGIC_BUFG

Compenent Hame: test bufg

Device: |AL3 v | [AL3ALOBGZSECT

0K | | Cancel
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Click "OK" to complete the setup and generate the file as follows:

X Summary @

Anlogic IP Generator

Created file(s):
C:fAnlogicftest_bufg/al_ip/test_bufg.v

C:fAnlogic/test_bufg/al_ipftest_bufg.vhd

Continue to click "OK" and choose whether to add files to the project.

o =

% | Add to project @

| Do wou want to add this generated filesz to project?
4

Ci/Anlogicftest_bufg/al_ip/test_bufg.v
[[] C/Anlogic/test_bufg/al_ip/test_bufg.vhd

) =
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2. Instantiate the BUFG module

Take the new project as an example to introduce the process of instantiating
the BUFG module. The process of instantiating the user based on the existing
project is consistent.

Create a new project and add a top-level module to the project;
Add the test_bufg.v generated in the previous step to the project;

Call the test_bufg module in the top-level module, modify the inst name and
port name, and click the Save button to complete the instantiation of the
BUFG module. Click File » Save to save the file.

Hilenanchyaliayleative * @top.v == @test bufg.v* @
3 Project: test_bufg 1 module top( i, o ): 10 N FEE R AR AR AR A AA AR AR N AR N A A A RN AN A .
I:I AL3:AL3A10BG256CT 2 output Q; 1kl
-5 Hierarchy 3  input i 12 ‘“timescale 1ins / 1ps
»
-1 4as top (top.v) 4 13
= [¥] uut - test_bufg ( al_ip/test_bufg.v ) 5 test_bufg uut( 14 module test_bufg ( i, o };
[V bufg - AL_LOGIC_BUFG ( Ey/anlg [3 ERE N 15 output o
Constraints 7 .o(o) lé input iz
8 )z 47
P 18 | pL_LOGIC BUFG bufg(
10 endmodule 15 Li(i) . =
20 .ofo));
21
22 endmodule
‘. m »
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3.1.2 IDDR Module

The input dual edge sampling block is a dedicated input register that can be
used to sample the dual edges of the input signal.

1. Create an IDDR module

1%} Tools —» IP Generator , i£}E“ Create a new IP core”

5| IP Core Generator @

Instructions:

IF gzenerator iz a graphical uszer interface for creating ip core.
In IF generator,user can configure the selected ip core, and the

IF generator can generate corresponding ip module.

User can create a mew IF core or open an existing IF core.

@ Create a new IF core Edit an existing IF core
Caee

Enter the module name and select the storage path. Here, if an IDDR module is
created on an engineering basis, the storage path and device name will be
consistent with the project.

If the IDDR module is created without engineering, the user must manually
set the save path and device name.

If you select “Simultaneously create VHDL file”, the TD will generate the
corresponding VHDL file.

-

| New IP Core Wizard EI@

File: test_iddr

Fath: C:fhrdogicftest_iddr/al ip .

Device: |AL3 v | | AL3ALOBGESECT - |

Hote: Simultaneously create WHOL file

0k | | Cancel

28 LBRBEERKRERAF
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Expand the Common module in the Function window and double-click IDDR to
open the configuration interface.

1P Core ==
Function
= Comman
BUFG
IDELAY
IDDR
ODDR
+- Phase Locked Loop - PLL
+- Digital Signal Processaor - DSP
+- Black Memory - EMB
+- Distribute RAM - DRAM
#- Synchronous Dynamic RAM - SDRAM
+- CM3_CPU - MCU
#- Analog-to-Digital Convert - ADC
Function-View Fame—V¥iew

Enter the module name, select the corresponding device, the default is the
engineering device

# | AL_LOGIC_IDDR ===

IDDER

Component Fame: test_iddr|

Device: |AL3 v ||AL3ALOBGESECT ~
SEMODE

clk—3

i@
ret — 3 STHC ") ASYHC

0k | | caneal
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Click "OK" to complete the setup and generate the file as follows:

X Summary @

Anlogic IP Generator

Created file(s):
C:fAnlogic/test_iddr/al_ip/test_iddr.v

C:/Anlogic/test_iddrfal_ip/test_iddr.vhd

Continue to click "OK" and choose whether to add files to the project.

.- =)

7| Add to project @

| Do wou want to add this gzemerated files to project?

C/Anlogicftest_iddr/al_ip/test_iddr.v
[ C/Anlogicftest_iddr/al_ip/test_iddr.vhd
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2. Instantiate the IDDR module

Take the new project as an example to introduce the process of instantiating the IDDR
module. Users can also instantiate on the basis of existing projects, and the instantiation
process is consistent.

Create a new project and add a top-level module to the project;

Add the test_iddr.v generated in the previous step to the project;

Call the test_iddr module in the top-level module, modify the inst name and port name,
and click the Save button to complete the instantiation of the IDDR module.
Click File - Save to save the file.

Hierarchy Favigation x B topar [ 52 | | B toct iddrw BN
Project: test iddr 1 module top(agl, a2, d, clk, rst); 10\ ek ksl
O AL3:AL3A10BG256CT 2  input clk; 11
= 5% Hierarchy 3  input rst;: 12 ‘“timescale 1ns / 1ps
- ufu top (topv) 4 input d; L
= [¥] uut - test_iddr ( alip/test_iddry ) 5 14 module test_iddr ( gl, g2, d, clk, rst );
[¥] iddr - AL LOGIC_IDDR ( E/anlogic, 6 output gil; 15 output ql;
Constraints 7 output g2; 16 output q2;
8 17 input ds
9 test_iddr uut ( 18  input clk;
10 .clk(clk), 19 input rsty
11 .rst(rst), 20
12 .d(d), 21 | AL_LOGIC_IDDR #(
13 Lgl(gl), 22 .SRMODE ("SYNC") )
14 .a2 (g2) 23 iddr (
150 }: 24 ~gl(gl),
16 25 -q2 (g2),
17 endmeodule 26 .clk(clk),
27 Ldid),
28 .rst(rst) )
28
30 endmodule
4 r -
Project | Sowr « v
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3.1.3 ODDR Module

Output dual edge drive module for dual edge drive of the output signal.

1. Create an ODDR module

1%£#E Tools —» IP Generator , &%

Create a new IP core”

(=

5| IP Core Generator

Instructions:

IF generator is a graphical user interface for creating ip core.
In IF generator, user can configuwre the selected ip core, and the

IF generator can generate corresponding ip module.

User can create a new IF core or open an existing IF core.

@ Create a new IF core

Edit an existing IP core

Cancel

Enter the module name and select the storage path. Here, if an ODDR module is created on an
engineering basis, the storage path and device name will be consistent with the project.

If the ODDR module is created without engineering, the user must manually set the save path
and device name. If "Simultaneously create VHDL file" is checked, the TD will generate

the corresponding VHDL file.

-

| New IP Core Wizard EI@
File: test_oddr
Path:  C:/fAnlogic/test_oddr/al ip )
Device: |AL3 v | | AL3A10BG2SECT -
Hote: [¥] Simultaneously create VHIL file

http://www.anlogic.com
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Expand the Common module in the Function window and double-click ODDR to open the
configuration interface.

511P Core =3 |Ecl 5

Function

-I- Cammon
BUFG
IDELAY
IDDR
ODDR
+- Phase Locked Loop - PLL
+- Digital Signal Processor - DSP
+- Block Memory - EMB
+- Distribute RAM - DRAM

#- Synchronous Dynamic RAM - SDRAM
#- CM3_CPU - MCU
#- Analog-to-Digital Convert - ADC

Funetion-View Hame=View

Enter the module name, select the corresponding device, the default is the engineering device

i AL_LOGIC_ODDR o] @ |3

AL _LOGIC_ODDR
Component Hame: test_oddr

k=)
i1 —
az—
rst —

Device: |AL3 v |[AL3AIOBGZSECT ~
SEMODE

@ SYHC (7)) ASTHC

0K | [ Cencel
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Click "OK" to complete the setup and generate the file as follows:

X Summary @

Anlogic IP Generator

Created file(s):
C:fAnlogic/test_oddr/al_ip/test_oddrv

Ci/Anlogic/test_oddr/al_ipftest_oddr.whd

Continue to click "OK" and choose whether to add files to the project.

s -

# | Add to project @

I Do wou want to add this generated files to project?

C:fAnlogicftest_oddr/al_ip/test_oddr.v
[ C/Anlogic/test_oddr/al_ipftest_oddr.vhd
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2. Instantiate the ODDR module

Take the new project as an example to introduce the process of instantiating the ODDR
module. Users can also instantiate on the basis of existing projects, and the instantiation
process is consistent.

Create a new project and add a top-level module to the project;

Add the test_oddr.v generated in the previous step to the project;

Call the test_oddr module in the top-level module, modify the inst name and port name, and
click the Save button to complete the instantiation of the ODDR module. Click File - Save
to save the file.

Hierarchy Navigation *I' B test_oddry | "= | % || BF test oddr [ s
Project: test oddr 1 module top ( clk,rst,dl,d2,q); I T -
E AL3:AL3A10BG256CT 2 input clk; 11
E erarchy 3  input rst;: 12 ‘“timescale 1ns / 1ps
=i top (test_oddry) 4 input di; 13
= [ uut - test_oddr ( al_ip/test_oddr. ) S input d2; 14 knodule test_oddr ( q, clk, dl, d2, rst );
[¥] oddr - AL_LOGIC_ODDR ( Exfanlo; 6 15 output ar
Constraints 7 output g; 16 %lelt clk;
8 17 input di;
% test_oddr uut( 18 Z:l-ﬂP‘-lt dz;
10 .clk(clk), 19  input rst;
11 .rst(rst), 20
12 .d1(d1), =211 AL_LOGIC_ODDR # (
13 .dz(daz), 22 . SRMODE ("SYNC") )
14 .q(a) 23 oddr ( £
5| ) ; 24 -aa) .
16 25 .clk(clk),
17 endmodule 26 -dl(dl),
27 .d2 (dZ) ,
28 .rst(rst));s
29
30 endmodule
« m r 2
Froject | Sour, d Jil ’
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3.2 PLL Module

This manual describes the PLL module in the EAGLE series. EAGLE series FPGAs have up

to four multi-function phase-locked loops (PLLO~PLL3) for high-performance clock management.
Each PLL implements clock division/multiplier, input and feedback clock alignment, and
multi-phase clock output.

The PLL reference clock inputs are: clock network output, interconnect output, and internal
oscillator output.

The PLL feedback clock inputs are: clock network output, internal register clock node,
interconnect output, PLL internal feedback clock, and phase shift clock CO~C4.

The PLL has a dedicated clock output pin for the output driver chip.

3.2.1 Create a PLL module

1. % Tools » IP Generator , %E3E“ Create a new IP core”

] IP Core Generatar @
Instructions:
IF gzenerator i= a graphical user interface for creating ip core.
In IP generator,user can configure the selected ip core, and the
IF generator can generate corresponding ip module.
User can create a mew IF core or open an existing IF care.
@ Create a new IF core Edit an existing IF core
caca

2. Enter the module name and select the storage path. Here, if the PLL module is created
on an engineering basis, the storage path and device name will be consistent with the
project. If the PLL module is created without engineering, the user must manually set
the save path and device name.

If "Simultaneously create VHDL file" is checked, the TD will generate the corresponding
VHDL file.

LBRBREERRERAAE
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[ =

5| New IP Core Wizard EI@

File: demo_pll

Path: Cofhndlogicfdemo_pllial_ip :]

Device: |EG4 - | | EGaxz0BG2sE -

Hota: Zimultansously create WHIL file

o) [Cemea )

3. Expand Phase Locked Loop in the Function window and double-click PLL to open the
configuration interface.

[571p Core e e |

Function

+- Common
-t Phase Locked Loop - PLL
|PLL
+- Digital Signal Processor - DSP
+- Block Memaory - EMB
+- Distribute RAM - DRAM
+- Synchronous Dynamic RAM - SDRAM
+- CM3_CPU - MCU
+- Analog-to-Digital Convert - ADC

Function—View Hame—VWiew
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4. Set the relevant parameters of the PLL

1) PLL mode setting

L o =)
General
Speed grade: Any -
Hormal Mode: ) Input frequency[107400Mhz]: 100 Mhz j
The PLL fully compensates the delay introduced by the GCLE networlk.
Feedback mode
© xowa
) Source synehronous
PLL ) Zero delay buffer
) Ho compensation
FouT
co
FIN Izl_ Inputs zetting
FEB & B || R n [7] Enable Stendby
Enable reset
StandBy
m Outputsz setting
Rezet = m PLL lock
Loxk . 3
Dynamic setting
Use PLL dynamic phase shift
Add “deriwve_pll_clocks”
HIFG

Generate Bazic Clocks

The PLL supports four feedback modes, each of which supports clock division/multiplier and
phase shift.

a) Normal mode (Normal)

In normal mode, the PLL compensates for the GCLK network delay, ensuring that
the internal register input clock phase and clock pin phase are the same.

b) Source Synchronous Mode (Source-Synchronous)

Source Synchronous Mode The dynamic phase shift function adjusts the clock phase
to ensure that the delay from the data port to the IOB input register is equal to the delay
from the clock input port to the 10B register (data and clock input port modes are the
same).

¢) No compensation mode (No Compensation)

In uncompensated mode, the PLL does not compensate for clock network delay, and
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the PLL uses internal self-feedback, which improves the jitter characteristics of the PLL.

d) Zero delay buffer mode (Zero Delay Buffer)

Zero delay buffer mode, clock output pin phase and PLL reference clock input pin
phase alignment.

The PLL parameter characteristics are shown in the following table:

Parameter Feature

Input clock frequency range 10400 MHz

Output clock frequency range 4~400 MHz

VCO frequency range 3001200 MHz

Number of output ports 5 (each port is independently independent)

Reference clock division factor (M)  1~128

Feedback clock division factor (N) 1~128

Output clock division factor (CO~C4) 1~128

Phase shift resolution 45°

Output port selectable phase offset 0,45,90,135,180,225,170,315 (degrees)
User dynamic phase shift control Support (+/- 45 degree phase shift per unit)

Locked state output Lock

Dedicated clock output pin stand by

When "Add derive_pll_clocks" is selected, the clock constraint is automatically generated on
all used PLL clkc[x] ports when compiling the project. The frequency and phase of the
generated clock will be set strictly according to the parameters inside the PLL.

Selecting "Generate Basic Clocks" will define the reference clock of the FIN frequency on the

corresponding PLL refclk, otherwise it will automatically search for the refclk pin and the clock
defined on the connected net, and report an error if it is not found.
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2 ) Bandwidth settings

The values of Bandwidth can be set to Low, Medium, and High respectively. The default
value is Medium. Click on "Show Details" to see the values of the PLL performance
parameters for this bandwidth.

] PLL o] -

Bandwidth

1. Low bandwidth is for better jitter performance but longer lock time
2. High bandwidth is for fast speed of PLL_lock
3. Medium bandwidth is a trade off method

Bandwidth =setting: |[Medium -
Low

4 Details i
Charge pump current
Loop filter resistance
Loop filter capacitance
KVCO
GMC gain

L= T = (L PN LN R T}

< Back | [ Hext > ] | Cancel

3) Output clock setting

Each PLL has five output clocks CO~C4, which can be selected according to the number of
output clocks and configure the frequency and phase offset of the output clock.

When setting the output frequency, you can set the output frequency directly on the Clock
frequency interface, or set the division factor on the Parameters setting interface according
to the input frequency.

Click "Show Details" to view the performance parameter values of the output in the lower right
corner.
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] pPLL
Output Clock Setting
@ Clock frequency (7) Parameters setting
clock division factor ]
clock multiplication facter |5
Tse CO clock  Frequency: 100 Mhz j #ctual Freguency: 100 Mhz Fhase Shift: 1] deg j Show Details
Uze Cl clock Frequency: 150 Mhz j hotual Frequeney: 150 Mhz Fhase Shift: 45 deg j Show Details
Tse CZ clack Frequency: 200 Mhz j fetual Fregueney: 200 Mhz Phaze Shift: a0 deg j Show Details
Uze C3 clock Frequency: 300 Mhz j hotual Frequeney: 300 Mhz Fhase Shift: 135 deg j Show Details
Tse 04 clock Fregquency: 400 Mhz j Actual Freguency: 400 Mhz FPhaze Shift: 180 deg j Show Details
Global Settings Value Detail Settings Value it
Input frequency(MHz) 100 4 C0 Settings
Primary clock VCO frequency(MHz) 1200 Post-scale counter 12
Modulus for M counter 5 Frequency(Mhz) 100
Modulus for N counter 5 Initial VCO phase cycles 12 3
VCO phase tap 0
» (1 Settings
» (2 Settings
» (C3 Settings
> (4 Sefting i
< Back ] [ Hext > ] [ Canecel
A JPLL [F=% (s
Output Clock Setting
() Clock frequency @ Farameters zetting
clock division factor 5 =
clock multiplication facter 5 =
Use CO clock diwisionm factor: 12 %] Actual Freguency: 100 Mhz Fhase Shift: u] deg j Show Details
Use C1 clock division factor: & % Actual Freguency: 150 Mhz Phasze Shift: 45 deg j Show Details
Use CZ clock division factor: B % hetual Frequency: 200 Mhz Phase Shift: 90 deg j Show Details
Use C3 clock diwizion facter: 4 5| Actual Frequency: 300 Mhz Phase Shift: 135 deg j Show Details
Use C4 clock division factor: 3 % Actual Freguency: 400 Mhz Phasze Shift: 1a0 deg j Show Details
Global Settings Value Detail Settings Value n
Input frequency(MHz) 100 VCO phase tap 0
Primary clock WCO frequency(MHz) 1200 4 (1 Settings
Medulus for M counter 3 Past-scale counter g
Modulus for N counter 5 Frequency(Mhz) 150
Initial VCO phase cycles @ E
VCO phase tap 0
> (C2 Settings
> (3 Settings
> CA Settinn S
< Back ] [ Fext > ] [ Cancel
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4) Finally, confirm that the parameters are correct. Click “Finish” to complete the
configuration of the PLL.

n] pLL o5 =]

Conclusion

Click Finish button to gemerate the FLL configaration

General Settings

Speed Grade Any
Input Frequency 100Mhz
Feedback Mode Mormal
Clock Used CLKCO
Enable Standby ENABLE
Enable Reset ENABLE
PLL Lock EMNABLE
Dynamic phase shift ENABLE
Dynamic configuration user interface ENABLE
BandWidth Setting Medium
Cutput Setting
Multiplication Factor 5
Division Factor 5
Clock Used Frequency Phase Shift
CLECO 100Mhz  Odeg
CLEC1 150Mhz  45deg
CLEC2 200Mhz  90deg
CLEC3 300Mhz  135deg
CLEC4 400Mhz  180deg

| <Back || Finish || Cancer |

5. The TD will give the path to the generated file. After clicking “OK”, you can choose
whether to add the generated file to the project according to the prompt.

] Summary @
[ﬂ] Anlogic IP Generator

Created file(s):
C:/Anlogic/demeo_pll/al_ip/demo_pllv

C:/Anlogic/demo_pll/al_ip/demo_pll.vhd

6. You can open an existing IP by selecting Tools - IP Generator and selecting
“Edit an existing IP core”.
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5| IP Caore Generator @

Instructions:

IF generator iz a graphical user interface for creating ip core.
In IF zenerator,user can configure the zelected ip core, and the

IP generator can generate corresponding ip module.

User can ecreate a new IFP core or open an existing IF core.

@ Create a new IP core () Edit an existing IP core

2| Open IPC file @

) Ay
iH60 - Eix H- e
ol RETE I
& =5
A ZengWenYan dema_pll.i
M HE pc
‘:_3‘ sys ()
ca B (D)
s 345 (E)
& BD-ROM X188 (H)
o DRI ()
¥ My Web Sites on MSN
i s

m

SZEEN): demo_pllipe - [IPC Files(*.ipc) vl
| wF0 || =& |
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3.2.2 Instantiate the PLL module
Take the new project as an example to introduce the process of instantiating the PLL

module. Users can also instantiate on the basis of existing projects, and the instantiation
process is consistent.

1. Create a new project and add a top-level module to the project.
2. Add the demo_pll.v generated in the previous step to the project.
3. Call the demo_pll module in the top-level module, modify the inst name and port

name, and click the Save button to complete the instantiation of the PLL module.
Click File - Save to save the file.

g’top.v* Bl [ 28 | e dema_pllav* @
1! hndule top (reset, 24 podule demo_pllirefclk, reset, stdby, extlock, -
2 =t dby, 25 clk0_out, clkl_out, clk2_out, clk3_out) ;
3 extlock, 26 input refelk;
4 c1k0_out, 27 input reset:
3 clk1_out, 28 input stdby;
6 c1k?_aut 238 output extlock;
7 clkj_gut3 : 30 omrtput clk0_out;
g - 31 omrtput clkl_out;
] input reset; 32 cutput clk?_out;
10 input stdby; 33 output clk3_out:
11 output extlock; 34
1z output clk0_out; gg wire clk0_buf;
13 .
j{_g EEEEE: Eiié:sﬁ: g: EG_LOGIC_BUFG bufg_feedback( .i(clkO_buf), .o(clkO_out) J:
16 eutput Slkd_out: 39 EG_PHY PLL #!{.DYNCFG (“DISAELE"),
17 wire osc_clk: 40 LFIN("100. 0003,
18 - a1 . FEEDEK_PATH ("CLECO_EXT"},
19 EG_PHY 0SC EG_PHY 0SC( 42 . STDEY_ENABLE {"ENAELE"),
20 Tosc_dis(1°BOY, 43 CPLLEST_ENA{"ENAELE"),
21 . azc_clk (osc_clk) s .ggcaﬂﬁg ("ENABLE"),
22 : . - 2
23 . 46 . ICP_CURRENT (3,
24 demo_pll wit a7 CEVCO (8],
25 .refclk{ozc_clk), 48 .LPF_CAPACITOR (3},
26 . reset (reset), 42 .LPF_EESISTOR (2],
27 . stdby (st dby), ig . ggkaﬁgﬂ S)
28 . extlock (extlock), . _ B
29 . Clk070u15 (ClkDioilt), 52 . CLECO_ENAELE {“ENABLE"),
30 clkl_out (clkl_outd, 23 LCLECO_DIV{12),
31 Lclk?2_out (clk?2_out), g: - Etﬁgg_ggﬁgg Eé?);
32 . . . 3 s
33 | ot out (elka_out)) 56 .CLKC1_ENABLE {“ENABLE"),
32 endnodule 57 LCLEC1_DIV{g),
35 58 .CLEC1_CPHASE (),
59 _CLEC|_FPHASE (6},
60 .CLEC2_ENLELE ("ENABLE"),
61 .CLEC2_DIV(4),
62 .CLEC2_CPHASE (5}, B
63 .CLECZ_FPHASE (0},
64 .CLEC3_ENAELE ("ENABLE"),
65 LCLEC3_DIVi3l,
66 .CLEC3 _CPHASE 4},
67 LCLEC3_FPHASE (1)
68 pll_inst (. refclk(refclk),
63 .reset (reset),
T0 . ztdby (stdby),
71 .extlock (extlock),
T2 .p=clk (1700},
73 .padowvm (17 b0,
74 .pestep (17 b0,
75 .paclksel (37 bOOD),
76 Ldelk (17 b0),
77 .de=(1" b0},
78 Ldwe (17 B0Y,
75 . di (8" bo0O00oogaoy,
80 . daddr (8 bOOOOOOY,
81 .Thelk (clk0_out),
82 .clke{{open, clk3_out, clkZ out, clkl _out, clkO_buf}));
83
84  endmodule
g, <
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3.3 DSP Module

In the AL3 family of devices, the embedded multiplier can be configured as an 18x18
multiplier with input and output registers or as two 9x9 multipliers.

3.3.1 Create a DSP module

1. % Tools — IP Generator , i£1%¥"“ Create a new IP core”

7| IP Core Generator @

Instructions:

IP generator is a graphical user interface for creating ip core.
In TP generator, user can configure the selected ip core, and the

IF genserator can generate corresponding ip module.

User can create z new IF core or open an existing IF core.

@ Create a new IP core Edit an existing IF core

Cane

2. Enter the module name and select the storage path. Here, if you create a DSP module on
an engineering basis, the storage path and device name will be consistent with the project.
If you create a DSP module without engineering, you need to manually set the save path
and device name. If "Simultaneously create VHDL file" is checked, the TD will generate the

corresponding VHDL file.

5| New IP Care Wizard EI@
File: demo_dsp
Path:  C:/Anlogic/demo_dsp L
Device: |AL3 + | | AL3L1SEG2S6CT - |

Hote: V| Simultaneouzly create VHOL file
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3. Expand Arithmetic - Digital Signal Processor in the Function window, double-click DSP to
open the configuration interface.

(7 Core =)

Function

+- Common

+- Phase Locked Loop - PLL

= Arithmetic
Digital Signal Processor - DSP
Divider

+- Block Memory - EMB

+- Distribute RAM - DRAM

+- Crystal Oscillator - OSC

Function—V¥iew | Hame-V¥iew |

4. Fill in the "Component Name" and set the corresponding parameters

|- oo e
nsE Configuration

Component Hame demo_dsp

Input Format

@ Signed () Unsigned

al31:0] m—
cea_)

rstan —3
B31: 0] el
ceb —
rethn—7)
cepd =)
rstpd.n_)
el =3

Input Options
A operand width 32 Range:Z2. . B4

E operand width 32 Range: 2. B4

a

—) [B3:0]
H Registered

b
Registered

P
Registered

SE Mode Implement
@ ASTNC () SYHC [awro -
AUTO
GATE
| ok | [ canca |
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Users in the IP Generator can customize the implementation of multiplication and provide
three parameters for the user to choose.

Among them, the DSP indicates that the hardware DSP is forced to implement the multiplication
operation. If the DSP is not enough, the hardware DSP realizes faster than the logic gate;

the GATE indicates that only the logic gate is used to implement the multiplication operation;
the AUTO indicates that the DSP is used preferentially, if the DSP Not enough, use logic gates
to achieve multiplication. The default parameter is: AUTO.

The embedded multipliers of the AL3 family of devices consist of the following cells: input

registers, multiplier cores, and output registers.

[ Input register

Depending on the mode of operation of the multiplier, each multiplier input signal can be
connected to the input register or directly to the internal multiplier in 9bit or 18bit form.
You can set whether each input of the multiplier uses the input register separately.

The following control signals are available for each input register in the embedded multiplier:

[l Clock (clk)

[  Clock enable (cea / ceb)

[l  Synchronous/asynchronous clear (rstan / rstbn : n means active low).

All input and output registers in the same embedded multiplier are driven by the same clock
signal, and the clock enable signal and the asynchronous clear signal driver can be
independently configured.

U Multiplier core

The multiplier of the embedded multiplier module supports both 9x9 or 18x18 multipliers and
other multipliers between these configuration bit widths. Depending on the data width or mode
of operation of the multiplier, a single embedded multiplier can perform one or two
multiplication operations simultaneously.

The two operands of the multiplier can be declared as signed/unsigned numbers by the
signed / unsigned option to determine the type of multiplier.
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0 Output register

Depending on the mode of operation of the multiplier, the output of the embedded multiplier
can be registered using an output register in either 18-bit or 36-bit form.

The following control signals are available for each of the output registers in the embedded
multiplier:

[l Clock (clk)

[l Clock enable (cepd)

[0 Sync/Asynchronous Clear (rstpdn : n means active low)

All input and output registers in the same embedded multiplier are driven by the same clock
signal, and the clock enable signal and the asynchronous clear signal driver can be
independently configured.

5. Click "OK" to complete the DSP setup and TD will give the path to the generated file.

X Summary @
0 Anlogic IP Generator

Created file(s):
C:fAnlogic/demo_dsp/fal_ip/demo_dsp.w

C:fAnlogic/demo_dsp/fal_ip/demo_dsp.wvhd

You can open an existing IP by selecting Tools — IP Generator and selecting
“Edit an existing IP core”.
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3.3.2 Instantiate DSP module

This manual uses the new project as an example to introduce the process of instantiating the
DSP module. Users can also instantiate on the basis of existing projects, and the instantiation
process is consistent.

1. Create a new project and add a top-level module to the project.
2. Add the demo_dsp.v generated in the previous step to the project.
3. Call the demo_dsp module in the top-level module, modify the inst name and port name,
and click the Save button to complete the instantiation of the DSP module.
1 module top { p, =&, b, cea, ceb, cepd, 12 -
2 clk, rstan, rstbrn, rotpdn ) 13  module demo_dsp ( p, =2 b, cea, ceb, cepd,
3 14 clk, rstan, rztbn, rztpdn J;
4 &6:0] p: 1s
5 output [ e 16 output [26:0] p:
6 input [63:0] a; an .
A input [22:0] b; 18 input [63:0] a
a8 input cea; 1s input [22:0] b
] input ceh; 20 input cea:
10 input cepd; 21 input ceb;
11 input clk; 22 input cepd:
12 input rstan; 23 input clk;
i3 input rsthn; 24 input rstan;
14 input rstpdn; 25 input rathn:
15 26 input ratpdn;
1e demo_dsp wut { 27
17 . alal, 28 AL_LOGIC_MULT #( . INPUT_WIDTH_4(64),
is .bibl, 29 . INPUT_WIDTH_E (23},
1% .pipl, 30 . OUTPUT_WIDTH(ST),
20 . cealceal, 31 . INFUTFORMAT (“ SIGNED™ ),
21 . ceb {ceb), 32 . INFUTREGA (“ENABLE"),
22 . cepd {cepd) iz . INPUTREGE (“ENABLE"),
23 . clk(clk), ) 34 . OUTPUTREG {"ENAELE"),
24 .rstanfrstan), 35 . IMPLEMENT (" ATITO ), =
25 .ratbnirstbn), 36 _ . SRMODE (" ASTVHC" ) )
26 . retpdn(rstpdn) ) ; 37 inst
27 38 .alal,
28 39 .b(b),
29 endmodule 40 .pipl,
41 .cealceal,
42 .cebicebl,
43 .cepdicepd),
44 Lclk(cllkl,
45 .raztan(rstan),
46 .rztbnlrsthbnl,
47 .rztpdn (ratpdn )
48
49 endmodule
Co‘nsole »
Utilization Statistics 0
#le 1329 out of 8640 15 38%
#1lut 1329 out of 8640 15 38%
#reg 0 out of 8640 0. 00%
#dsp 3 out of 3 100%
#bram 0 out of 48 0%
#hramik 0
#11fodk 0 =
Conzole Error Warning
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3.4 Divider Module

The TD software implements a clock-driven divider.

3.4.1 Create a Divider module

1. 1%3#® Tools = IP Generator , i%£3%"“ Create a new IP core” .

5| IP Core Generator @

Instructions:

IF generator is a graphical user interface for creating ip core.
In IF generator, user can configuwre the selected ip core, and the

IF generator can generate corresponding ip module.

User can create a new IF core or open an existing IF core.

@ Create a new IF core Edit an existing IT core

Cancl

2. Enter the module name and select the storage path. Here, if you create a Divider module
on an engineering basis, the storage path and device name will be consistent with the
project. If you create a Divider module without engineering, you will need to manually set
the save path and device name. If "Simultaneously create VHDL file" is checked, the TD

will generate the corresponding VHDL file.

-

5| New IP Core Wizard EI@
File: dema_diwider
Path: C:fhnlogicfdemo_dividerfal_ip P
Device: |AL3 ~ | | AL3A10BGZSECT -

Fote: V| Simultaneouzly create WHDL file

0k | | Cemca
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3. Expand Arithmetic — Divider in the Function window and double-click Divider to open the
configuration interface.

f

Z1IP Core E=0 N

Function

+- Common

Phase Locked Loop - PLL

=1 Arithmetic
Digital Signal Processor - DSP
Divider

Block Memory - EMB

Distribute RAM - DRAM

Crystal Oscillator - OSC

¥

F

F

F

Funetion—View Hame="1ew

4. Fill in the Component Name and the corresponding operand.

I

1 Divider =l o = |

AL_LOGIC_SEQ_ DTV

Component Hame: demo_divider

le— Device:  [AL3 = ||AL3ALOLG144CT ~
. Fumer Width: B4
qquotlent[E\SZD]
Denom Width: 16
q remain[15:0]

_) done

rat =3
start—3

roamer (53 0] em—)
denom[15:0] sm—

0K | | Cancel

among them,

1) Numer Width is the bit width of the dividend and also serves as the bit width of the quotient;
2) Denom Width is the bit width of the divisor and also serves as the bit width of the remainder;

3) Clk is the clock used for the drive calculation;

4) rstis the reset signal. When rst is 1, the internal register and output (quotient, remain) will be
set to 0, and done will be set to 1;

5) Start is the calculated start signal. When start is set to 1, the input data is buffered into the internal
register;
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when start is changed from 1 to 0, the calculation process actually begins;

6) numer is the dividend. Although start is 0, changing the value of numer does not affect the
calculation (the original value has been buffered to the internal register on the rising edge of
clock with start 1). However, in order to prevent misunderstandings during waveform display,
the done calculation will be provided after done is 1 (or wait for the number of clock cycles
required by the calculation process);

7) denom is the divisor. Note the same as numer;
8) quotient for business. Only when done is 1, the value of quotient is the final result calculated;

9) remain is the remainder. Only when done is 1, the value of the remaining is the final result
calculated;

10) done is the signal to complete the calculation. When done is set to 1, the calculation is complete.
In order to ensure the correctness of the output, you need to use the output values quotient and
remain when the done signal is 1, and also provide the next set of input values after the done
signal is 1.

The simulation waveform is as follows:

numer = 170 , denom =3 , When start changes from 1 to 0, the calculation starts until

done = 1 and quotient = 56 and remaining = 2 are obtained.

5. Click "OK" to complete the Divider settings, and the TD will give you the path to the generated file.

You can open an existing IP by selecting Tools — IP Generator and selecting “Edit an existing
IP core”.
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3.4.2 Instantiate the Divider module
This manual uses the new project as an example to introduce the process of instantiating

the Divider module. Users can also instantiate on the basis of existing projects, and the
instantiation process is consistent.

1. Create a new project and add a top-level module to the project.

2. Add the demo_divider.v generated in the previous step to the project.

3. Call the demo_divider module in the top-level module, modify the inst name and
port name, and click the Save button to complete the instantiation of the Divider module.

B topv [® )% | | By demo_dividery® =85
1 module top (clk, rst, start, numer, denom, 11 .
2 guotient, remain, done ):; ii ‘timescale 1lns / 1ps
3
4  input clk: 14 | module demo divider ( clk, rst, start, numer,

5 input rst: 15] | denom, quotient, remain, done );
6 in:aut start; 16 parameter NUMER WIDTH = 64;
7 ;ni:.ut [63:0] numer; 17 parameter DENOM WIDTH = 16;
8 input [15:0] dencm; 18 input  clk;
9 19 input rst;
10 output [63:0] guotient: 20 input start;
11 output [15:0] remain; 21 input [NUMER WIDTH-1:0] numer ;
12 output done; 22 input [DENOM WIDTH-1:0] denom;
13 - 23 cutput [NUMER_WIDTH-1:0] quotient;
14 demo divider diwvider ( 24 ocutput [DENOM WIDTH-1:0] remain;
15 - .clk{clk), 25 output done;
16 .rst{rst), 26
17 .start (start), 27 AL_LOGIC_SEQ DIV #(
18 .numer (humer) , 28 .N'UMER_WIDTH(N'UMER_WIDTH] r
19 .denom (denom) , 29 .DENOM WIDTH (DENOM WIDTH)
20 .gquotient (quotient), 30 )
21 .remain{remain), 31 seg_div (
22 .done (done) ) ; 32 .clk(clk),
23 33 .rst{rst),
24 endmodule 34 .start(start},
35 .numer (numer) ,
36 .denom (denom) ,
37 .guotient (quotient),
38 .remain(remain),
39 .done (done) ) ;
40 endmodule
4 »
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3.5 BRAM Module

The ALS3 series devices support the Embedded Memory Block. Two types of EMB are included

in the AL3-10: EMB9K and EMB32K.

EMBIK Each block has a capacity of 9Kbits, and multiple EMB9K modules are arranged in a row
and distributed in columns in an array of Programmable Function Blocks (PFBs). The EMB32K
has a capacity of 32Kbits per block and is distributed in the 10 gap.

3.5.1 Create a BRAM module

3. i%&#E Tools = IP Generator , EF"

Create a new IP core”

5| IP Core Generator

[ =

Instructions:

IF generator iz a graphical nser interface for creating ip core.
In IF generator, user can configure the selected ip core, and the
TP zenmerator can generate corresponding ip module.

User can create a mew IP core or open an existing IP core.

@ Create a new IF core

Edit an existing IF core

Cancel

4. Enter the module name and select the storage path. Here, if a BRAM module is created
on an engineering basis, the storage path and device name will be consistent with the
project. If you create a BRAM module without engineering, you will need to manually set
the save path and device name. If "Simultaneously create VHDL file" is checked, the TD

will generate the corresponding VHDL file.

| New IP Core Wizard

File: dema_bran|

Fath: Cofbhndlegic/IP_bramfdeme_bram/al_ip

Device: [AL3

~ | | AL3A10BGZSECT

Hote: Simuiltaneonsly create VHOL file
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5. Expand Block Memory in the Function window and double-click RAM to open the

configuration interface.

B IP Core

(=@ ][]

Function

+- Commaon

+- Phase Locked Loop - PLL

+- Digital Signal Processar - DSP
-1+ Block Memory - EMB

+- Distribute RAM - DRAM

- CM3_CPU - MCU

+- Analog-to-Digital Convert - ADC

+- Synchronous Dynamic RAM - SDRAM

FurnetionView Hame=View

6. Fill in the "Component Name" and set the corresponding parameters

= BRAM

(=] = =

AL_LOGIC_ERAM
Component Name demo_bram

Device: AL3

+ | [ausat0mczsect v

Inplement Option

addra[10:0] m—
dia[15:0] m—)
cea =)

ocea =)

clka =

weall:0)] m—
rata =)

(@ EMBSK(area opt)

Memory Type

() Single Port RaM

e d0a[15:0]

Byte Write Enable
() Home @ &
Port h Options

Memory Size

Width 1B

[7] Debug Enable (Port B is dizabled in debug mode)

() EMB9E (Timing opt)

@ Tual Port RAM

Depth 2043 Range: 27131072

addrb[10:0] sm—
dib[15:0] )
ceb —))

acsb —)
201 [15:0]

clkh —3
web[1:0] m—)

rsth =)

Estimated reseurce usagze
4 BRaM (s)
Memory Initialization
Load Init File
Mif File ../demo_bram.mif
Fill Memery Initislization values

Fill all with 0

Operating Mode

() Write First

() Read First

@ Ho Change
Uperating Enable

() Always Enable

@ Vse cea

Output Register

() Hone

() Register without OCEA
@ Register with OCEA

Fill =ll with 1

[] Packable

() EMB3ZK
() Sinple Dual Port RAM

® 9
Fort B Options

Wemory Size

Width 16 -

Depth 2048

Operating Mode
() Write First
() Read First
@ Ho Change

Operating Enable
() Mlways Enable

@ Use ech

Output Register

) Hone

() Register witheut OCER
@ Register with OCEE
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This manual uses EMB9K as an example to introduce the use of the AL3 series device BRAM

module.

EMBIK can achieve;

[l Single port RAM (Single Port RAM)

[0 Dual port RAM (Dual Port RAM)

[] Simple dual RAM (also known as pseudo dual port)

Features supported by the EMBIK module are:

[

[

[

9216 (9K ) bits / each block

A/B Port clock independent

A/B port data width can be separately configured, true dual port from x1 to x9, support

x18 simple dual port (write one read)

9 or 18-bit write operation with Byte Enable control

Output latch selectable (supports 1-stage pipeline)

Support data initialization in RAM mode (data initialization of EMBIK during initialization

through the initialization file)

Support multiple write modes. You can choose No Change, Read First, Write First.

Support for Byte Enable function.

If the check box in front of “Debug Enable” is checked, TD will default to the EMB mode as
Single Port RAM. In this case, port B will be occupied, and the data of port A can be read back,
which is convenient for users to use BramEditor. Debug. Among them, EMB9k is mainly based
on area optimization, and EMB9Kk (fast) is mainly based on timing optimization.

Byte Enable refers to the input data of BRAM. When the bit width is multiple bytes, a byte enable
signal is used to control whether each byte is written or not when reading data.
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The value of Byte Write Enable can be selected as None or 8 or 9 on the interface. When byte-write is
None, it means that the byte enable function is not enabled. When byte-write is 8, the data width of port A
and port B (if port B) must be an integer multiple of 8, and the value of multiple is used.

The width of wea and web; when byte-write is 9, the data width of port A and port B (if port B) must be
a multiple of 9, and the multiple is used as the width of wea and web. When the byte enable function is
enabled, BRAM32K is not recommended because the BRAM is too small and wastes a lot of memory.

7. Add initialization file

The TD's initialization file supports the user's description in a third-party mif (memory initialization file)
format, or the verilog storage space initialization dat format.

[l The mif format is described as follows:

The initialization file in mif format contains each initialization address and data, and the depth and
width of the memory data must be defined. Users can define data and address formats as binary BIN,
hexadecimal HEX, octal OCT, unsigned decimal UNS, and more. The value of the data must match
the data format.

[l The dat format is described as follows:

The memory data can be stored in a file in hexadecimal address, where the address is indicated
by "@". The starting address is defined by the user, and the ending address can be determined
accordingly according to the depth of the memory data. In order to be able to clearly match the
data to the address, an identifiable address flag is usually added to the file. If the initialization
file is large, the address can be omitted directly.

When adding an initialization file to the BRAM module, you can check the checkbox in front of
“Load Init File” and select the file to be added. When the .mif format is selected in the drop-down
box in the lower right corner, it is only available in the folder. The mif file is available for users to
choose from, as shown in the following figure.
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7| Open Core File

@\:}" . &« Anlogic » test » IP_bram
E=iig Rt
== i
= Subversion
CE
= BA
) 3o
ol BETE 4
IR-+:3
A ZengWenYan
18 LS,
G s
=R o
SFEN): demo_bram.mif

|

demo_bra
‘ m.mif

m

v|&f|| p:

- IMlF Files(*.mif)

[ 570 | |

Memory Initialization
Load Tnit File

Mif File demo_bram mif

If the .dat format is selected, only the .dat file is provided in the folder for the user to select, as shown in

the following figure.

=]

A @
™

s |

| Browse || shew |
[ ox | [ cemca |

7| Open Core File

QQ | <« Anlogic » test » IP_bram

R~ HrEiess

& FE

pSI s lin o]l 3l =
o EF
o =E

m

demo_bra
m m.dat

W=
- E
= Subversion
B am

HHE(N: demo_bram.dat

=[]
O

=

- ’DAT Files(*.dat)

[ 770 | |

Memory Initialization
Load Init File

Mif File C:fArdogic/test/TP_tram/demo_bram. dat

Click the button "Show" to see the contents of the added file. Here is an example of the format of the

mif file and the dat file.
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J demo_bram.mif - iD= = || B | 2= J demo_bram.dat - i0=& EI@
P BEE B0 EEV) ZE8H) IF) SEE BRO0) =BV EsiH)
% multiple-line comment o @O0 -
multiple-line comment % 000000000000000000
—— szingle-line comment @001
LDEFTH = 3&; —— The size of data in bits
WIDTH = 18; —— The size of memory in words ggggggg?éggggggg?é
ADNDRESS_RADIX = HEX; —— The radix for address values 00000001 1000000011
DATA_RADIX = BIN; —— The radix for data values 0004
CONTENT — start of (address : data pairs) 888888%8?888888%8?
BEGIN
000 : 000000000000000000; —- memory address : data 000000110000000110
001 : 000000001000000001 000000010000000010 000000011000000011; 2007
[004..006] : 000000100000000100 000000101000000101 0OOONNLL0000000110; 000000111000000111
007 : 000000111000000111; 000001000000001000
008 : 000001000000001000; 000001001000001001
009 : 000001001000001001; 000001010000001010
00A : 000001010000001010; 000001011000001011
00B : 000001011000001011; 000001100000001100
00C : 000001100000001100; . 000001101000001101 |
00D : 000001101000001101; 000001110000001110 =
O0F : 000001110000001110; 000001111000001111
00F : 000001111000001111; @010
010 : 000010000000010000; 00001 0000000010000
011 : 000010001000010001; 0001000100001 0001
15  0000100110000100T1 000010010000010010
0ld : 000010L000000L0L00; 000010011000010011
000010100000010100
015 : 000010101000010101;
: 000010101000010101
016 : 000010110000010110; 000010110000010110
017 : 000010111000010111;
018 : 000011000000011000 000010111000010111
: ' 000011000000011000
019 : 000011001000011001;
0l& : 000011010000011010 000011001000011001
: : 000011010000011010
01B : 000011011000011011;
01C : 000011100000011100; 000011011000011011
01D : 000011101000011101; 000011100000011100
OLF : 000011110000011110; 000011101000011101
01F : 000011111000011111; 000011110000011110
END; i} 000011111000011111 i

Click "OK" to complete the creation of BRAM. The path to the generated file by TD is as follows:

W] Summary @
0 Anlogic IP Generator

Created file(s):

C:/Anlogic/IP_bram/demo_bram/al_ip/demo_bram.v

The following files can be seen in the project directory:

[E=5 [EER ==
@u-v| « Anlogic » IP_bram » demo_bram » alip o
MR E\\E) ZENV) IR #EEH)
|y mAEER Y HE v FESks =i+ 0l @
s S ER ﬁ el
& T || demao_bram.ipc 1 KB
& EiRAERaE 7| demo_bram.v 2 KB
. =5 2| demo_bram_sim.v 2KB
M =E
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Among them, demo_bram.ipc is the project file generated by IP Generator, which can be opened as follows:

1%£¥E Tools — IP Generator , 1%£3F" Edit an exist IP core” ,

| IP Core Generatar @

Instructions:

IF generator iz a graphical uszer interface for creating ip core.
In IF generator, user can configure the selected ip core, and the

IF gzenerator can generate corresponding ip module.

User can create a new IF core or open an existing IF care.

Create a new IF core @ Edit an existing IP core

caned

Demo_bram.v creates a file for the BRAM module to instantiate for the user.

Demo_bram_sim.v describes how BRAM is divided for user emulation and Debug, but it cannot be
added as a source file for the project, otherwise it will conflict with the module in demo_bram.v.

LBRBREERRERAAE
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The following are examples of interface settings and generated files for three different modes of BRAM:

1. Single port RAM (Single Port RAM)

Single-port mode supports read or write operations to the same address that are not simultaneous.

The interface settings are as follows:

7| BRAM

S

AL_LOGIC_BERAM
Component Hame =single port

Byte Write Enable
adira[8:0] m— © Home ® s
dia[15:0] mm—

cea—)

ocea_)‘

Fort & Optiens

Memory Size

#idth 16 Range:171152
o 42 [15:01] Depth 1024 | Renge: 27131072
cllka =

wea_)

Operating Mode
(7)) Write First
(7) Read First

rsta_)

@ Ho Change

Operating Enable
() Mlways Enable

@ Use cea

Output Register

@ Hone

(") Register without OCEA
(") Register with OCEA

Estimated resowrce usage
2 BRaM (s)
Memory Initialization
[ Load Init File
Nif File
[7] Fill Memory Initialization walues

Fill &1l with O Fill &ll with 1

Device: AL3 ~ | [L3ALOBGRSECT |
D Debuz Enable (Fort B iz dizabled in debug mode) D Fackable

Implement Option

(@ EMBIE (ares opt) () EMB9E (Timing opt) () EMB32K

Memozry Type

@ Single Fort RaM (7) Dual Fort EAM (7) Simple Dual Fort ReM

o) 9
Fort B Options
Memory Size
fidth

Tepth

Operating Mode
frite First
Read First

@ Ho Change

Operating Enable

Mways Enable

@ Use ceb

Output Register

@ Home
Kegister without OCEE
EKegister with OCEE

Erowse Show

ok | [ cancal
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The files generated in single-port mode are as follows:

10
11
12
13
14
15
le
17
18
15
20
21
2z
23
24
25
2e
27
28
25
30
31
3z
33
34
35
36
=D
38
39
40
41
4z
43
44
45
48
47
48
45
S0
il
52
53
54
55
56
i)
S8
59
60

\wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww*wwwwwwww*wwwwwi -
“timescale Ins / lps
module single port ( doa, dia, addra, cea, clka, wea, rsta );

output [15:0] doar

input
input
input
input
input
input

AL _LOGIC_BRAM #( .DATA WIDTH A(16),

endmodule

[15:0] dia; —
[9:0] addras
wea;
cea;
clka;
rsta;

.ADDR_WIDTH & (10),

.DATR DEPTH A (1024),

.DATA WIDTH B (16},

.ADDR_WIDTH B (10},

.DATA DEPTH B(1024),

.MODE ("SP") ,

.REGMODE_A("NOREG"),

.WRITEMODE_A("NORMAL"),

.BRESETMCDE ("S¥YNC") ,

. IMPLEMENT ("SE") ,

.DEBUGGABLE ("NO") ,

.PACEABRLE ("NO"™) ,

.INIT_FILE{"NONE"],

.FILL ATL("NONE"))
inst(

.dia(dia),

L.dib({16{1'b0}}),

.addra (addra) ,

.addrb ({10{1'b0}}),

.cea(ceal,

.ceb(1'b0),

ocea(l1'b0),

oceb(1'b0),

.clka(clka),

.clkb(1'b0),

.wea (wea) ,

.web (1'b0),

.bea (1'b0),

.beb(1'b0),

.rstal(rsta),

.rstb(1'b0),

.doa (doa) ,

-dob (});

m
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2. Dual port mode (Dual Port RAM)

Dual port mode supports all independent read and write operation combinations of port A/port B:

two reads, two writes, one read and one write. The interface settings are as follows:

5| BRAM

AL_LOGIC_ERAM

2ddra[10:0] em—)

dia[15:0] e—
cea_)

ocea_)
clka—

weall :U]q
rsta_)

addrb [10:0] e

dib[15:0] m—
ceb_)

oceh =)
clkb —)

web[1:0] m—p
reth—

4 BRAM (s)

[ Load Init File

Estimated resource usage

Memory Initialization

o 02 [15:01]

o} 05 [15:10]

Component Hame dual port

Device: ALS

~ | [AL3A10B3256CT -

[7] Debug Enable(Fort E iz disabled in debug mode)

Implement Option

@ EMBOK (area opt) () EMESE (Timing opt)

Memory Type

() Single Fort RaM @ Dual Fort RaM

Eyte Write Enable

@) Hone @ s

Fort & Options

Memory Size
#idth 16 Range: 171152

Depth 2043 Range:27131072

Operating Mode
@ Yrite First
() Read First
(@) Fo Change

Operating Enable

() Always Enable

@ Use cea

Output Register

() Fone

() Register without OCEA
@ Register with OCEA

I:‘ Fackable

() EMB32K
(7) Simple Dual Fort RAM

D9

Fort B Options
Memory Size

Depth 2045

Operating Mode
@ Write First
(") Read First
() Ho Change

Operating Enable

) Klways Enable
@ Vsze ceb

Output Register

() Hone

(7) Register without OCEE
@ Register with (OCEB

Mif File Browse Show
F111l Memory Initialization walues
@ Fill all with O () Fill all with 1
()4 ] [ Cancel
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The files generated in dual port mode are as follows:

13 | -
14 module dual_port (

15 doa, dia, addra, cea, clka, wea, rsta, ocea,

16 dob, dib, addrb, ceb, clkb, web, rstb, oceb

17 };

18 output [15:0] doa;

19 output [15:0] dob;

20 input [15:0] dia;

21 input [15:0] dib;

22 input [10:0] addra; P
23 input [10:0] addrb;

24 input [1:0] wea;

25 input [1:0] web;

26 input cea;

27 input ceb;

28 input clka;

25 input clkb;

30 input rsta;

31 input rsth;

32 input ocea;

33 input oceb;

34

35 AL LOGIC BRAM #( .DATA WIDTH A(16),

36 .DATA WIDTH B(16),

37 .ADDR_WIDTH A(11),

38 .ADDR_WIDTH B(11),

39 .DATA DEPTH A(2048), 3
40 .DATA_DEPTH_B(2048), |
41 .BYTE ENABLE (8),

42 .BYTE_A(Z),

43 .BYTE B(2),

44 .MODE ("DE™),

45 .REGMODE_A ("OQUTREG") ,

46 .REGMODE B ("OUTREG™]) ,

47 .WERITEMODE A ("WRITETHRQUGH") ,

48 .WERITEMCDE B ("WRITETHROUGZH") ,

45 .BRESETMQOLDE ("S¥YNC") ,

50 . IMPLEMENT (" SE") ,

Sl .INIT_FILE("NON’E"] r

52 LFILL _ALL("0"})

53 inst(

54 .dia(dia),

55 .dib (dib),

=15} .addra (addra) ,

57 .addrb (addrb) , T
58 .cea(cea),

59 .ceb (ceb) ,

&0 .ocea (ocea),

6l .oceb (oceb),

62 .clka(clka),

63 .clkb (clkb),

(o] wea (1 "h0) S

http://www.anlogic.com

64

EBRRERNKRERAF



Tang Dynasty ( TD ) W

3. Simple Dual Port RAM (Simple Dual Port RAM)

When an EMBOK is configured for 18-bit write or 18-bit readout, the EMB9K does not support
dual-port mode, but supports both single-port and simple dual-port modes. When the EMBOK is
in the 18-bit mode, the A port control signal is used as the write control signal, and the B port
control signal is used as the read control signal.

When EMBOK is configured for 18-bit write, dib[8:0] is used as the upper 9-bit data input, dia[8:0] is

the lower 9-bit data input; when EMBOK is configured for 18-bit read, dob[8: 0] As the high 9-bit data
output, doa[8:0] is output as the lower 9-bit data.

The interface settings of the simple dual port mode are as follows:

cebh =3
oeeb —
kb —
rath =

Estimated resource usage

4 BEAM (=)

Memory Initialization

] Load Init File

s 0} [17:0]

@ Read First

(7) Ho Change
Operating Enable

@ Always Enable

() Use cea

COutput Register

Hone

Regizter witheut OCEA
(@ Register with OCEA

Mif File Browse Shew
Fill Memory Initialization walues
() Fill a1l with O @ Fill all with 1
[ o | [ camca |

+1 BRam oo ==
AL_I0GIC_EE&M
Component FHame single_dual _port
Dewi ca: (L3 ~ | [AL3A10BG2S6CT -
D Debug Enable (Fort B iz dizabled in debug mode) I:‘ FPackable
Implement Option
@ EMEOE (area opt) () EMBIE(Timing opt) () EMB3ZK
addra[10:0] em—) Memory Type
dia[l'f:tl]ﬁI (7) Single Port EAM (7) Dual Port EAM @ Simple Dual Fort RAM
ces =) Eyte Write Enable
& H 8 @9
clla =3 - e :
Fort A Options FPort B Options
rsta_) 2 2
Memory Size Memory Size
Width 15 Range 171152 fidth 13 -
Depth 2043 Range: 27131072 Depth 2048
Dperating Mode Operating Made
addrb[10:0] ’ ) Write First () Write First

@ Read First
() Fo Change

Operating Enable

@ Always Enable

() Use ceb

Output Register

() Fone

@ Register without OCEE
(7) Register with OCER
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The files generated in simple dual-port mode are as follows:

13 -
14 module single dual port (

15 dia, addra, clka, rsta, wea,

16 dob, addrb, clkb, rstbh

117 N

18 output [17:0] dob;

19 input [17:0] dia;

20 input [10:0] addra;

21 input [10:0] addrb;

22 input [1:0] wea;

23 input clka; -
24 input clkb;

25 input rsta;

26 input rstb;

27

28 AL LOGIC_BRAM #( .DATA WIDTH A(18),

29 .DATA WIDTH B(18),

30 .ADDR_WIDTH A(11),

31 .ADDR_WIDTH B(11),

32 .DATA DEPTH A(2048),

33 .DATA DEPTH B(2048),

34 .BYTE ENABLE (S,

35 .BYTE_A(2),

36 .BYTE_B (2},

37 LMODE ("PDEW™)

38 -REGMODE A ("OUTREGZ") ,

39 .REGMODE_B ("CUTREG") ,

40 .WRITEMODE A ("EEADBEFOREWRITE") ,
41 .WRITEMODE B ("REEADBEFOREWRITE"),
42 .RESETMODE ("SYNC"},

43 . IMPLEMENT ("SE"™) , =
44 .INIT FILE ("NONE") ,

45 .FILL ATL("1"})

45 inst (

47 .dia(dia),

48 Ldib ({18{1'b0O}Y}),

45 .addra (addra) ,

50 .addrb (addrb) ,

51 .cea(l'bl),

52 .ceb(l1'bl),

53 ocea (1'b0),

54 .oceb(1'bl),

1 .clka({clka),

56 .clkb (clkb),

57 .wea (l1'b0),

58 .bea (wea) ,

59 .rsta(rsta),

60 .rsth({rsth),

61 .doal),

62 .dob (dob) ) ;|

63 endmodule |4
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3.5.2 Instantiate the BRAM module

This manual introduces the process of instantiating a BRAM module with a new project as an example.

Users can also instantiate on the basis of existing projects, and the instantiation process is consistent.

1. Create a new project and add a

top-level module to the project.

7| New Project Wizard
TD_Eram

Froject Hame |

Froject Fath

C:fhrdogic/test/IP ]

7 =]

bram

Erowse. ..

Dewice Family ’ALS

d

|AL3A10BG2S6CT

Dewvice Hame @

M

J

| Cancel |

2. Add the demo_bram.v generated in the previous step to the project.

3.

Call the demo_bram module in the top-level module, modify the inst name and port name,

and click the Save button to complete the instantiation of the BRAM module.

= Anlogic TD - CifAnlogic/test/IP_bram/TD_Bram - TD_Bram EI@
File Edit View Project Source Process Tools Window Help
LTI I D CH R E L T
Hierarchy Fawigation % [ % C:/dnlogic/ test /TP _bran/TD Bran/top. v 1) V@ demo_bram. v || \
4 Project: TD_Bram ;- module top{ doa, dia, addra, cea, ocea, clka, wea, rsta ) i
o AI:E::ALEAIDLGIMC? 3 output [1023:0] doa:
4 . Hierarchy 4
a S top (topwv) 5
> ¥ uut - demo_bram ( demo_bram.v ) & input [1023:0] dia:
. 7 input [10:0] addra;
Constraints a input cea:
9 input ocea;
10 input clka;
11 input wea; L
1z input rsta; 3
13
14 demo_bram it {
15 .diaidial,
16 . addra(addra),
17 .cealceal,
is .clka(clka),
is .wealwea),
20 .ratalratal,
21 .doaldoa));
22 —
Froject Sources Coregen 53 endmodule il
FRGA Flow X Console X
> 4F User Constraints 5y
& HDL2'|3't Z"’“‘ VLG-002 : analyze verilog file C:/Anlogic/test/IP_bram/
e Dolwn oa TD_Bram/taop. v
I Chip View VLG-00Z : analyze verilog file C:/Anlogic/test/IP_bram/
» | =] Design Summary demo bram. v
i
Frocess ¥izibility Conzole Error Harning
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3.6 FIFO Module

The EMBYk internal hardware supports synchronous/asynchronous FIFO mode. The EMBOK bit
width setting in FIFO mode is the same as the simple dual port RAM setting, supporting up to

18 bit width.

3.6.1 Create a FIFO module

1. %3 Tools = IP Generator , i£1%"“ Create a new IP core”

2| IP Core Generator @

Instructions:

IF generator 1s a graphical user interface for creating 1p core.
In IP generator, user can configure the selected 1p core, and the

IF generator can generate corresponding ip module.

User can create a nmew IP core or open an existing IP core.

@ Create a new IF core Edit an existing IF core

Conel

2. Enter the module name and select the storage path. Here, if a FIFO module is created on an
engineering basis, the storage path and device name will be consistent with the project.
If the FIFO module is created without engineering, the user must manually set the save path
and device name. If "Simultaneously create VHDL file" is checked, the TD will generate the

corresponding VHDL file.

7| New IP Core Wizard EI@

File: demo_fifo

Fath: C:fhnlogic/demo_fifofal_ip ..

Device: |AL3 ~ | | AL3AL0BG2SECT -

Hote: | Simultaneouzly create VHOL file
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3. Expand Block Memory in the Function window, double-click FIFO to open the configuration
interface. p

1P Core =)

Function

+- Common

+- Phase Locked Loop - PLL

+- Digital Signal Processor - DSP
-1 Block Memory - EMB

FIFO
+- Distribute RAM - DRAM
+- Synchronous Dynamic RAM - SDRAM
% CM3_CPU - MCU

#- Analog-to-Digital Convert - ADC

Function—View Hame—V¥iew

4. Fill in the "Component Name" and set the corresponding parameters

HFro (=)o =
LOGIE_FIFQ Component Wame: demo_fifo
Dewvice: "] [ V]
Data Fort Optien
rst ? Write Width: B4 [range:17432) Read Width: |125 -
di [53;0]* Write Depth: |20458 = Read Dlepth: |1024
ellw — —)  do[127:0] Flag Option
Mmest Full Flag Mmezt Empty Flag
we —— — empty_flag . -
Threshold (072046) : Threshold (171024 :
el —— _)aempty_ﬂag 2041 &)
re 3 3 full_flag Reset Mode Reset Release
) SYHC @ SYHC
csw[ZZD]q —_— afull_flag @ ASTHC ) ASYHC
csr[EZD]q
Output Options Endian Options
ar & =) =
@ Hone @ biz
") Register without ore
_ ) littl
() Register with ore = & &
0K | | Cancal
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Endian Options: The size of the output data is as follows:
Endian Options : In big mode:
When the data written is: AA, BB, CC, DD, Then read as BB_AA, DD_CC

When the data written is: BB_AA, DD_CC, read as AA, BB, CC, DD

Endian Options: In little mode
When the data written is: AA, BB, CC, DD, it is read as AA_BB, CC_DD
When the data written is: AA_BB, CC_DD, it is read as AA, BB, CC, DD

The empty full flag in FIFO mode indicates:

FIFO Flagname  direction Range | Description
Empty_Flag (EF)  Output| 0 FIFO read empty flag, synchronized with clkr

Aempty_Flag (AE) Qutput| 1 to FF-1 The FIFO is almost empty and is synchronized with
clkr. The relative read latency is determined by the
AE_POINTER parameter.

Full_Flag (FF) Input | 1 to Max FIFO full flag, synchronized with clkr, FIFO full
capacity is determined by the FULL_POINTER
parameter

Afull_Flag (AF) Input | 1to FF-1 The FIFO is almost full and is synchronized with

clkw. The almost full capacity of the FIFO is
determined by the AF_POINTER parameter.

[0 Empty full flag set

In FIFO mode, the user can set the FIFO empty flag attribute via software: Empty flag (Empty_Flag),
Almost_Empty, Full_Flag, Almost_Full. When the internal counter counts to the flag value, the
corresponding port of the empty pointer EF/AE/FF/AF outputs a high level.

[0 Description of the empty full pointer

The FIFO mode lower finger (EF) is fixed at 0, the AE/AF/FF pointer is 14-bit binary number
"ObOX_XXXX_XXXX_XXXX", the highest bit [13] is always 0, and the valid bit [12:0]
represents 8K depth 1 bit width. The minimum 4 bits [3:0] of the pointer is valid depending on
the bit width of the read/write.
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[] Simple FIFO with csw/csr reverse configuration

csw is the 3-bit chip select signal of the FIFO write port, which can be inverted; csr is the 3-bit chip
select signal of the FIFO read port, which can be reversed. To avoid pointer overflow when the FIFO
is full or read, the full signal can be reversed to the csw terminal through the interconnect resource,
and the null signal is inverted and then connected to the csr terminal. Reverse logic can take advantage
of the inverse and logic implementations inside csw/csr.

5. Click "OK" to complete the FIFO setup and TD will give the patl to the generated file.

] Summary @
.36;. Anlogic IP Generator

Created file(s):
C:fAnlogic/demo_fifofal_ip/demo_fifow

C:fAnlogic/demo_fifofal_ip/demo_fifo.vhd

The existing demo_fifo.ipc can also be opened and edited via the "Edit an existing IP core" method.
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3.6.2 Instantiate the FIFO module

This manual introduces the process of instantiating a FIFO module by taking a new project as an example.
Users can also instantiate on the basis of existing projects, and the instantiation process is consistent.

1. Create a new project and add a top-level module to the project.
2. Add the demo_fifo.v generated in the previous step to the project.

3. Call the demo_fifo module in the top-level module, modify the inst name and port name, and click
the Save button to complete the instantiation of the FIFO module.

Hierarchy Havigation x ropy ==l — ==
] ?ﬂroject:demo_fifo 1 nodule top ( 13 module demo_fifo ( -
AL3:AL3AL0BG256CT 2 rst, 14 ret,
Fl Hierarchy 3 di, clkw, we, cow, 15 di, olkw, we, caw,
= 4 dn, clkr, re, csr 16 do, clkr, re, csr,
P 2 s TR, s
= top (top) ) 5 empty_flag, aenpty flag, 4 empty_flag, aempty_flag,
> 4] uut - demo_fifo ( al_ip/dema_.. 6 full_flag, afull_flag ig ) full_flag, afull flag
Constraints 4 N :
8 20 paraneter DATA WIDTH W = 64,
9 input rat: 21 parancter DATA DEPTH W = 2048
10 input [31:0] di; 22 parameter DATA WIDTH R = 128;
11 input clkw, we; 23 parameter DATA_DEPTH R = 1024
12 input clkr, re; 24 paraneter RESETMODE = "ASYNC":
13 input [2:0] csw, csr: 2: parameter RESET_RELEASE = "ASVHC™;
14
15 output [15:0] do; g; ::anut rst; N
16 output empty_flag, aempty_flag: input [63:0] di:
17 output full_flag, =afull flag: gg :'an“t C}II:W, we;
18 input clkr,re:
19 demo_fifo wit :; input [2:0] csw, esr;
20 .rat (rst),
21 Ldiddid, 33 output [127:0] do;
22 L clkw (clkw), 34 output empty_flag, aempty_flag:
23] e fwed, 33 output full flag, afull flag;
24 3 386
25 et 37 AL_LOGIC_FIFO #(
26 .clkr (clkr), 38 .DATS WIDTH WiGd),
27 .refre), 39 LDATS WIDTH R(128),
28 . cer {osrd, 40 .DATA DEFTH W(2048),
29 . enpty_flag (empty_flagl, 41 .DATA_DEPTH_R{1024),
30 | . aempty_flag {aempty_flag), 42 LE(D),
31 L full_flag (full_flag), 32 . AE(6), E
| Project [ Sewrces | i | st flae sfull 710 i Feun,
FEGA Flow x 34 ' 46 logic_bram(
: =il Lestirst),
> 4¥ User Constraints 25 endnodule 48 ;i(éﬁ )
4 5, HDL2Bit Flow 49 . clkw(clkw),
5 Read Design :2 we (“(,E)J)
- - . caw{caw),
‘i& Opt:m:ze RTL i i
g Optimize Gate 53 . clkr (clkr),
=a Optimize Placement 54 .relre),
% Optimize Routing 55 . osr {osr),
S Generate Bitstream 56 . empty_flag (empty_flag),
57 . aenpty_flag (aempty_flag),
& Download 58 -full flag(full flag),
0 Chip View 539 .afull_flag(afull_flag)
> | &) Design Summary gg )
&3]
63  endmodule
f i 5
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3.7 DRAM Module

In the AL3 family of devices, each PLB contains 2 MSLICEs (4 LUTs) for 16x4 RAM blocks, each
supporting a simple dual-port RAM.

3.7.1 Create a DRAM module

1. 1% Tools — IP Generator , i£1%¥"“ Create a new IP core”

7| IP Core Generator @

Instructions:

IP generator is a graphical user interface for creating ip core.
In TP generator, user can configure the selected ip core, and the

IF genserator can generate corresponding ip module.

User can create z new IF core or open an existing IF core.

@ Create a new IP core Edit an existing IF core

Cane

2. Enter the module name and select the storage path. Here, if a DRAM module is created on
an engineering basis, the storage path and device name will be consistent with the project.
If you create a DRAM module without engineering, you need to manually set the save path
and device name. If "Simultaneously create VHDL file" is checked, the TD will generate the

corresponding VHDL file.

5| New IP Core Wizard EI@

File: demo_dram

Path: C:fAndogiefdemo_dram/al_ip L.

Device: |AL3 ~ | | AL3A10BG25ECT -

Hote: | Simultaneouzly ecreate VHOL file

LBRBREERRERAAE
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3. Expand Distribute RAM in the Function window, double-click DRAM to open the configuration
interface.

1P Core oo e

Function

+- Common
+- Phase Locked Loop - PLL
+- Digital Signal Processor - DSP
+- Block Memory - EMB
-I- Distribute RAM - DRAM
DRAM
+- Synchronous Dynamic RAM - SDRAM
+- CM3_CPU - MCU

+- Analog-to-Digital Convert - ADC

Function—¥iew Hame—V1aw

4. Fill in the "Component Name" and set the corresponding parameters

7| DRAM =[]

AL_LOGIC_DEAM
Component Hame demo_dram

DA aa: [AL3 v | [AL3AlOLG144CT v

Fort Options

waddr [7:0] em—m)
4 [T: 0] e}
raddr [5:0] em—)
welk—

Hrite Memory Size
Write Width 3 Range: 17256

w40 [15:0] Write Depth 256 Range: 27256

Eead Memory Size

wa =) Bead Width |16 * | Range: 17256
Read Depth | 125 ¥ | Range: 2256
Memory Initialization
Load Init File
Mif File c:/hnlogic/demo_dram/demo_dram. dat [ Browse ] [ Show ]

T ) [Comen )

Here, the format of the Init File is the same as in BRAM.
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The port list and description are as follows:

Among them, the write port is synchronized by WCLK, and the read port works asynchronously.

Port Features Description

WCLK Write clock Active rising edge (programmable reverse)
WE Write enable Embedded WCLK rising edge sync latch
WADDR([3:0] Write address | Embedded WCLK rising edge sync latch

DI[3:0] Write data Embedded WCLK rising edge sync latch
RADDR([3:0] Read address | asynchronous

DO[3:0] Reading data asynchronous

5. Click "OK" to complete the DRAM setup and TD will give the path to the generated file.

X Summary @
0 Anlogic IP Generator

Created file(s):
C:fAnlogic/demo_dram/al_ip/demo_dram.v

C:/Anlogic/demo_dram/al_ip/demo_dram.vhd

The existing demo_dram.ipc can also be opened and edited via the "Edit an existing IP core" method.
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3.7.2 Instantiate DRAM module

This manual introduces the process of instantiating a DRAM module by taking a new project as an
example. Users can also instantiate on the basis of existing projects, and the instantiation process
is consistent.

1. Create a new project and add a top-level module to the project.
2. Add the demo_dram.v generated in the previous step to the project.

3. Call the demo_dram module in the top-level module, modify the inst name and port name, and
click the Save button to complete the instantiation of the DRAM module.

Hierarchy Fawigation x |'r lﬁ’ demo_top. v @ \f I? demo_dram. vk \
4 Project: demo_dram 1 | module demo_top { di, waddr, we, wclk,

B AL3:ALIAL10BG256CT do, raddr J:

2|
- . 3
4 =5 Hierarchy 4 parameter DATA WIDTH = 9;
PR demo_top [ demo_top.v ) 5 parameter ADDE_WIDTH = 10;

&

7

8

9

> ] uut - demo_dram ( demo_dra... ) )
input [DATA WIDTH-1:0] di;

input [ADDE_WIDTH-1:0] waddr:
input [ADDE_WIDTH-1:0] raddr:

Constraints

10 input  wellk, we;

11

12 output [DATA_WIDTH-1:0] do;
1l

14 demo_dram it {

15 L difdil,

16 . waddr {waddr],
17 Lwolk (welk),

18 Lwe (we),

13 . do{dol,

20 .raddr (raddr));
21

22  endmodule

Froject Sources
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3.8 SDRAM Module

SDRAM is embedded in the latest integrated chip of Anlu. It is deeply integrated with the FPGA
through software. When using it, you only need to instantiate the IP module at the top level. For

details and use, please refer to Chapter 6 of this manual.

3.8.1 Create SDRAM module

1. %3 Tools = IP Generator , i£3%"“ Create a new IP core”

(7 ]S

5| 1P Core Generatar

Instructions:
IF generator iz a graphical user interface for creating ip core.
In IP generator, user can configure the selected 1p core, and the

IF generator can generate corresponding i1p module.

User can create a new IF core or open an existing IF core.

@ Create a new IF core

Edit an existing IF core

Cancel

2. Enter the module name and select the storage path. Here, if an SDRAM module is created on
an engineering basis, the storage path and device name will be consistent with the project.
If you create an SDRAM module without engineering, you need to manually set the save path
and device name. If "Simultaneously create VHDL file" is checked, the TD will generate the

corresponding VHDL file.

-

5| New IP Core Wizard

~ | | AL3510NG85 -

File: dema_sdram

Path: C:ofdrdogicefdemo_sdramfal_ip
Dewice: |ALS

Haote: | Simultaneously create VHDL file
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3. Expand Synchronous Dynamic RAM in the Function window, double-click SDRAM to open
the configuration interface.

5 IP Core EI@

Function

+- Commaon

+ Phase Locked Loop - PLL

+- Digital Signal Processor - DSP

+- Block Memory - EMB

+- Distribute RAM - DRAM

-1+ Synchronous Dynamic RAM - SDRAM

SDRAM
+- CM3_CPU - MCU
+- Analog-to-Digital Convert - ADC

Funetion—View Hame=-View

| SDRAM o] & s

SIRAN Device: [AL3 v |[AL3510I6144 =

elk—)
ras_n—)
cas_n—
we_n =)

addr [10:0] mm—

bal1:0] em—)
an —

) —3
cke =

dq[31:0]

0K | [ Cancel

4. Click "OK" to complete the setup and generate the file as follows:

X Summary @

Anlogic IP Generator

Created file(s):
C:/Anlogic/demo_sdram/al_ip/demo_sdram.v

C:/Anlogic/demo_sdram/al_ip/demo_sdram.vhd
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3.9 ADC Module

The Eagle series is equipped with an 8-channel 12-bit IMSPS ADC embedded in the BANKS chip. The
ADC module requires a separate 3.3V analog operating voltage and analog ground as well as a separate
VREF voltage input. Eight channel inputs are multiplexed with user IO and can be used as normal 10
when the user does not need to use the ADC module. When using an ADC, the VCCIO voltage of
BANKS should not be lower than the ADC analog supply voltage.

3.9.1 Create an ADC module

a

1. 3%3#F Tools = IP Generator , i%£##“ Create a new IP core”

7| IP Core Generator @

Inztructions:

IP generator iz = graphical user interface for creating ip core.
In IF generator, user can configure the zelected ip core, and the

IF genserator can generate corresponding ip module.

User can create a new IF core or open an existing IF core.

@ Create a new IF core Edit an existing IF core
canee

2. Enter the module name and select the storage path. Here, if the ADC module is created on an
engineering basis, the storage path and device name will be consistent with the project. If the
ADC module is created without engineering, the user needs to manually set the save path and
device name. If "Simultaneously create VHDL file" is checked, the TD will generate the

corresponding VHDL file.

5| New IP Core Wizard EI@
File: test_ade
Path: C:fhndogicftest_adefal ip o
Device: |EGd - | | EGaxz0BGESE -

Hate: V| Simultaneously create VHOL file
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3. Expand Analog-to-Digital Convert in the Function window and double-click ADC to open the
configuration interface.

The ADCT module adds a temperature sensor to the ADC module.

[511p Core =

Function

+- Commaon

+- Phase Locked Loop - PLL

+- Digital Signal Processor - DSP

+- Block Memory - EMB

+- Distribute RAM - DRAM

- Synchronous Dynamic RAM - SDRAM

+- CM3_CPU - MCU

-1+ Analog-to-Digital Convert - ADC
ADC

ADCT

Function—View Hame—V¥iew

4. Fill in the “Component Name” and select the channel of the ADC. The currently available channel
depends on the package type of the current device.

5| EG_PHY_ADC o] = s

EG_FHY_ADC Configuration

Component name test_add|

[Jewr—
[]ewe—
[Jos—
[ Jome—
[ oms—
]z —
]om —

] —
VEEF —H|

Device: EGd v |[EsauzoBcese v

_) eac
o} ot [11:0]

clk =
pd—

=[2:0] m—
soc_)

0K | | Cancel

http://www.anlogic.com 80 LFEBTRESHREBEAR



Tang Dynasty ( TD ) WE4F

The ADC module external/internal ports are described below:

Chip port name Port type Description

clk External power supply PAD) 3.3V Analog power input

pd External power supply PAI) 3.3V Analogue

VREF External PAD Independent input, sampling reference analog potential

input, input voltage range 2.0V~3.3V, no larger than VDDA

CH<7 : 0> External PAD 8 sampling signal inputs, multiplexed with user 10
Internal port name | Port direction Description

$<2:0> Input (from FPGA) ADC channel select signal input

soc Input (from FPGA) ADC sample enable signal input, high efficiency

eoc Output (to FPGA) ADC conversion complete output, high effective
dout<11:0> Output (to FPGA) ADC conversion result for the corresponding channel

5. Click "OK" to complete the setup. The generated file is as follows:

X Summary @
0 Anlogic IP Generator

Created file(s):
C:fAnlogic/test_adc/al_ip/testadcv

C:fAnlogic/test_adc/al_ip/testadc.vhd

The existing test_adc.ipc can also be opened and edited via the "Edit an existing IP core" method.
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3.9.2 Instantiate the ADC module

This manual introduces the process of instantiating an ADC module with a new project as an example.
Users can also instantiate on the basis of existing projects, and the instantiation process is consistent.

1. Create a new project and add a top-level module to the project.
2. Add the test_adc.v generated in the previous step to the project.

3. Call the test_adc module in the top-level module, modify the inst name and port name, and
click the Save button to complete the instantiation of the ADC module.

Hierarchy Favigation B top [0 [ | % tostadev e
- test_adc 1 module top (clk,pd,s,soc,eoc,dout); 13 -
EG4:EG4X20BG256 2 input clk; 14 module test_adc ( eoc, dout, clk, pd, s, soc );
Hierarchy 3  input pd; 15 output eoc;i
= &l top (top) 4  input [2:0] s: 16 output [11:0] dout;
= [¥] uut - test_adc ( al_ipftestadcy ) 5 input soc: 17
[¥] ade - EG_PHV_ADC [ E:/anlog| [ i8 input clk;
Constraints 7 output eoc: 19 input pd;
8 output [11:0] dout; 20 input [2:0] s;
9 21 input soc;
10 test ade uut ( 22
1) Tclk(clk), 23 | EG_PHY ADC #(
12 .pd (pd}, 24 . TEMPERATURE ("DISABLE"),
13 .s(8), 25 .CH2 ("ENABLE") ,
14 .soc (soc), 26 .CH1 ("ENABLE"),
15 .eoc (eoc), 27 .CHO ("ENABLE"))
16 .dout (dout) ) ; 28 ade (
17 29 .clk(clk), 3
18 endmodule 30 -pd(pd) ,
31 .5(s),
32 .s0c(so0c),
33 .eoc(eoc),
34 -dout (dout) ) ;
35
= = : 36 endmodule
Project Sources p
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4 User constraint

User constraints consist of two parts: physical constraints and timing constraints. The physical constraints
are based on Anlogic's custom ADC (Anlogic Design Constraint) format, which constrains the pin
characteristics and internal cell characteristics of the FPGA chip. Pin characteristics include Bank, Location,
PullType, IOStandard, SlewRate, Drivestrength, VREF, DiffResistor, and PCIClamp.

The unit feature constraint allows the user to specify the location of the location in the ADC file with
set_inst_assignment. Pin feature constraints can be set through the interface.

Refer to Appendix 9.1 for physical constraints.

The timing constraints are based on the industry standard SDC (Synopsys Design Constraint) format,
which constrains the external latency information and internal timing requirements of the FPGA chip.
The optimization related to the delay in the design flow considers the constraints of the SDC.

Please refer to Appendix 9.2 for timing constraints.
4.1 Physical constraint

4.1.1 Add IO constraints

New ADC file

1. Click the New button || and enter the ADC command in the newly opened window.

http://www.anlogic.com 83 LFEBTRESHREBEAR



Tang Dynasty ( TD )

R F

= Anlogic TD - C:/Anlogic/test/demol - demol

File Edit View Project Source Process Tools Window Layout Help
I BPH | &DEN @20 = QA lA®%| rawiz: Bl B
T erreveey B geitd o x|/ B Aeme. 7 N/ demo. ade B\
a Project: demol 1— se:_p:}n_ass:@gmnen: isys_cli{}} Hoca::}on:gig:i i
: . zet_pin_assigrmern sys_ratn ocation=P42;
AL3:ALSAL0LG144C7 3 szet_pin_assigrment {kew_in[4]} {location=P&0;]}
demol.al 4 zet_pin_aszsignment {key_in[3]} {location=FP&3;}
4 i Hierarchy 5  zet_pin_assigrment {key_in[Z2]} {location=Pad;}
> % demo (demow) 6  get_pin_assignment {key_in[1]} {location=P85;}
. Constraints T set_pin_assigrment {kew_in[0]} {location=P&&;}
8  set_pin_assigrment {sw[3]} {location=Po1;}
9  get_pin_assignment {aw[2]} {location=Po0;} A
10  zet_pin aszigrment {zw[l1]} {location=P&s;} 3
11  zet_pin assigrment {=w[0]} {location=P87T:}
12 et _pin_assigrment  {beepl {location=F1;}
13 set_pin_azsigrment {sm_szeg [T1} {location=FP133;}
14 et _pin_assigrment {sm_seg[6]} {location=P132;}
15 zet_pin_assigrment {sm_seg[5]} {location=P128;}
16 get_pin_assigrment  {sm_sez[4]]) {location=P128;}
17  set_pin_assigrment  {sm_sez [3]) {location=P127;}
p R zet_pin_aszsignment {sm_szeg[2]} {location=F126;}
19  szet_pin_assigrment {sm_seg[1]} {location=P125;}
20  get_pin_assigrment {sm_seg[0]} {location=P124;}
21  gzet_pin_assigrment  {sm_bit [T]} {location=P138;}
22  gzet_pin_assigrment  {sm_bit [6]} {location=P13T;}
23  gzet_pin_assigrment {sm_bit [5]} {location=P136;}
24  zet_pin_ assigrment {sm_bit [4]} {location=P135;}
Froject | Sewrces | Coregen 25  zet_pin_assigrment {sm_bit [3]} {location=P1dd:}
FEGA Flow x 26  get_pin_assigrment  {sm_bit [2]} {location=P143;}
27  set_pin_azsigrment {sm_bit [11} {location=F142;}
» %¥ User Constraints 28  zet_pin_assigrment {sm_bit [0]} {location=P141;}
» B3 HDL?Bit Elow 29  zet_pin_assigrment {led[3]} {location=P104;}
; 30  set_pin_assigrment {led[2]} {location=P103;}
Do,wnl‘,jad 31  set_pin_assigrment  {led[1]} {location=P101;}
0 Chip View 32 zet_pin_aszsignment {led[0]} {location=F100;} e
> | %] Design Summary = : : & ! - : !
Console =
>> =
CMD-004 : start command “import_device al3_10.db —package LOFP144”
CHD-004 : start command “set_param rtl infer add on”
CMD-004 : start command “set_param rtl infer mult on”
CNT=Nrd 2tart commend “aet narsm rtl infer miv afF” 5
Process ¥isibility Console Error Warning

2. Click the Save button H to set the file path to the project directory, the file name is demo.adc, and

then click Save.
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Add ADC file

1. Right-click on Constraints in Project in the Hierarchy Navigation panel, select Add ADC File,

select demo.adc, and open it.

“ Open

-

" w - B
uv | .« Anlogic » test » demo »

Hin - FEid
= SEAENGE 4

= =
il PPTVIRAR
=il Subversion
H wn
SER
& o
& BF

src demo.adc

-

o )
IFE(N): demo.ade

| 4 | | EE demo

2)
l

- ’Projed File(*.adc)

| w0 || mw

Or by double-clicking Add ADC File under User Constraints in the FPGA Flow panel, select demo.adc

and click Open.

FPizh Flow

4 ¥ User Constraints
4 ¥ 10 Constraint
(4 Add ADC File
4 L¥ 5DC Constraint
(L Add sDC File
HOL2Bit Flow
=% Read Design
Optimize RTL
Optimize Gate

=i Optimize Placement
=i Optimize Routing

Generate Bitstream
Download

! Chip View

Design Summary

w| i &

Process

http://www.anlogic.com 85

LBRBREERRERAAE



Tang Dynasty ( TD ) W

4.1.2 Interface settings IO constraints

1. Expand User Constraints in the FPGA Flow panel
2. Double click on IO Constraint
3. Set parameters such as Bank, Location, PullType, and IOStandard for each port.

When the chip package is BGA256, the 10 interface configuration properties are shown in the

following table.
Table 4-1 10 interface configuration properties
category colour shape Features
B Magenta square power supply
gray square Ground
o green Round Function IO
‘A Dark yellow triangle Dedicated 10
] blue hexagon Common CLK
o dark green hexagon PLL
L ] Navy blue hexagon Spi flash clock
A brown triangle Dedicated 10
light grey diamond No Connection

Short slash Differential pair

-l
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When the chip package is BGA256, the configuration interface of the IO constraint is as shown in the
figure below.

)i (=3 E=H
Frnber 13 &
Type General I0 B
Bank
User pin a
il
E
[7] & Pin Resource F
#-[C] g Pin Characteristic
G
banks H
Legend: r T E
Vo E
VeCTo L
me :
. Function I0 L .
Dedicated I0
h .
& ruoox
@ srIoFLsH OLK R
Common CLE T
> o Comnection < —
« il v o
Name Direction Bank Location 10Standard DriveStrength PullType SlewRate DiffResistor PCIClamp é
1 beep output bank2 K5 LVDS25 E 8 NONE Med NA NA
2 beep(n) output bank2 L4 LVDS25 E 8 NONE Med NA NA
3 disp_RGB[0] output bank3 T2 LVDS25 E 8 MNONE Med NA NA
4 disp_RGB[7] output bank3 L8 LVDS25 E 8 MNONE Med NA NA
5 disp_RGB[S] output bank3 M7 LVCMOS25(d... 8 PULLDOWN Slow NA ON
6 sys_rstn input bank2 K7 LVCMOS25(d... NA PULLUP NA MNA ON
7 disp_RGB[7]in) |output bank3 WIS 8 NONE led A A
) |output bank3 8 NONE Med NA NA o
il »

A small red dot in each shape indicates that the 1O port is already occupied.

Users can also distinguish different banks by different colors, as shown in the figure below. Among them,
red: clock, magenta: power, gray: ground, these three types of ports do not belong to any Bank.

The red origin in the upper left corner corresponds to the small pit on the chip, indicating the starting point
of the chip pin.
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1l = o]
Humber: jic}
Type: General I0
Bank:
User pin:
5] ' Pin Resource
& 1O Banks
B ' Pin Characteristic
- [¥] g Clock Pins
banks
Legend -
m 1
YCCIO
=
Functioen I0 L
Tedicated I0 1
@ rox
@ serorsi ok R -
1 2z 3 4 5 B T & 9 10 11 12 13 14 15 18
Commen CLE
@ ¥o Connection o
L n [3
Name Direction Bank Location I0Standard DriveStrength PullType SlewRate DiffResistor PCIClamp
1 beep output bank2 K5 LVDS25_E 8 NONE Med NA NA
2 beep(n) output bank2 L4 LVDS25_E 8 NONE Med NA MNA
3 disp_RGB[0] output bank3 T2 LVDS25_E 8 NONE Med NA NA
4 disp_RGE[7] output bank3 L LVDS25 E 8 NONE Med NA NA
5 disp_RGB[5] output bank3 M7 LWCMOS25(d... 8 PULLDOWN Slow NA ON
6 sys_rstn input bank2 K7 LVCMOS25(d... NA PULLUP NA NA ON -
4 n | »

The short slashes indicate differential pairs, such as B1 (positive) and F3 (negative) in the above figure.
If the IOStandard attribute of B1 is selected as LVDS25, the TD automatically assigns the corresponding
differential pair pin F3(negative), and the IOStandard attribute of F3 is also LVDS25. The differential
signal corresponding to beep in the following figure is beep(n).

MName Direction Bank Location I0Standard DriveStrength PullType
vsync output bankl P14 LVCMOS33 4 MOME
hsync output bankl PCI33 MOME
'---_--l
. beep(n) output bankl P1 LVDS25 MOME
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When the chip package is LG144, the 10 constraint configuration attributes are shown in Table 4-1, and
the configuration interface is as follows:

2t F=5 Bl =
[~ F) H RN EREEREEE RS nanREEE o
- C [TY Y- peopEdbepORdbdde s .’
T T-n P T = oD ios
Funber P31 mior
Type: General I0 ® 05
Bark: H @ ios
User pin:  disp RGB[4] }ﬂ 04
103
oz
ot
E; & 100
E
& &l
12i® R lar
13® Ajoe
11 95
15 & Aot
16} A Im a3
17 E: o Aoz
184 _ ) L
it Anlogic AL3—10 = :
201 i Il )
21} A Elion
- 22 a7
Legend Zi ;\ﬂas
- g b
25
[ v o B B a3
o7 | 82
“n 25, ® jm:st
Function I0 = zg! M @ im0
a0 = i
4 Dedicated T0 310 W iTs
T
@ o b E ;\ﬂvs
@ =PI FLesi CiE e i
B g
Common CLE 36 ML T3
Fo Connection - ;
e ™ D EEFEE LR R R R PR R I8
Name Direction Bank Location 10Standard DriveStrength  PullType  SlewRate  DiffResistor PCIClamp  PackSeq  OpenDrain  InDelay  DifferentialP *
1 beep output bank1 P1 LVTTL33 8 NA NA NA NA OFF OFF NA
2 hsync output bankl P2 PCI33 15 NA NA NA ON ON NA NA
3 wvsync output bankl P12 LVCMOS33 4 NONE Slow NA ON ON OFF NA
4 disp_RGB1[7] output bankl P& LVCMOS33 4 NA NA NA ON ON QFF NA
5 disp_RGB1[6] output bankl P7 LVCMOS33 4 NONE Slow NA ON ON OFF NA
P —— .. . I P - o . ;

BANK and LOCATION settings:

When the chip package is different, the number of pins and the pin name are different, and the number of
banks is different. Taking the Anlogic AL3-10 series as an example, the IO pins are divided into 8 banks.
When setting the pin position, you can specify Bank first, then specify the Location in Bank, or directly
specify Location. TD will automatically match the corresponding Bank.

If only Bank is selected and Location is not specified, TD will default to the user selecting the pin with the
smallest pin number in this Bank as the location of this pin. When Location is specified as VirtuallO, the
port is assigned to a non-physical 10, does not belong to any Bank, and will not be assigned any 10
resources during cabling. All LevellO parameters of VirtuallO cannot be set.

MName Direction Bank Location 10Standard DriveStrength PullType SlewRate
1 beep output virtuallO LVTTL33 8 NOME Slow
2 hsync output virtuallQ PCI33 1.5 NOME Slow
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Name Direction Location 105tandard DriveStrength PullType SlewRate DiffResistor
: --M-——---I
2 hsync output bankl PCI33 NONE
3 vsync output bank2 P12 LVCMOS33 4 NONE Slow NA
4 disp_RGBL.. output Pﬂ LVCMOS33 4 NA NA NA
5 disp_RGBL... output ::::Z P7 LVCMOS33 4 NONE Slow NA
6 disp_RGBL... output E::g PE LVCMOS25(default) 8 NONE Slow NA
7 disp_RGB1... output bankl P10 LVCMOS25(default) 8 NA NA NA
8 disp_RGB1.. output bankl P11 LVCMOS25(default) 8 NA MNA MNA

IOstandard settings:

IOStandard sets the level standard for the IO port. Each bank can be freely set to support the level
standard of the device, and different level standards must be the same level in the same bank.

TD provides LVCMOS, LVDS, LVTTL33, PCI33 for users to choose. Among them, LVCMOS has
1.2v, 1.5V, 1.8V, 2.5V, 3.3V voltage options. LVDS is the differential pair input and output.

When the selected 10 port is the input signal, only LVDS25, LVDS33, LVPECL33 can be selected.

When the selected 10 port is the output signal, LVDS25_E, LVDS33_E, LVPECL33_E can be selected.

The default level standard is LVCMOS25 (default).

MName Direction Bank Location I0standard DriveStrength PullType SlewRate DiffResistor PCIClamp  PackSeq OpenDrain  InDelay
hsync2 output bankd4 LVCMOS25(default) 8
---- o --------

LVCMOS512

ki 4 t banks NONE NONE

eyni4]  inpu an LVCMOS15

key_in[3] input banks pa3 LVCMOS18 NOMNE NA NA NA ON NA NA
LVCMOS25

key_in[2] input banks P24 NOME NA NA NA ON NA NA

key in[1] input banks pas NOME NA NA NA ON NA NA

key_in[0] input banks P26 NONE NA NA NA ON NA NA

swi0] input banks pa7 NONE NA NA NA ON NA NA

DriveStrength settings

DriveStrength sets the drive capability of the IO port. The drive capability of different level standards is
different. For example, the drive capability of LVCMOS25 is 4, 8, 12, 16, and the unit is mA.

The smaller the value of DriveStrength, the weaker the drive capability, and the larger the value of
DriveStrength, the stronger the drive capability.
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R F

MName Direction

Bank

. clk_vga_25m output bank5

key_in[4] input bank5s

+ key_in[3] input banks

" key_in[2] input bank5
PullType settings:

Location 105tandard Drivestrength PullType
LVCMOS33 4 NOME
P8O LVCMOS33 12 NONE
16
P83 LVCMOS25(default) NA NOME
P84 LVCMOS25(default) NA NOME

PullType Sets the pull-up type of the IO port. There are four options for PullType: PULLUP,
PULLDOWN, NONE, KEEPER. Digital circuits have three states: high, low, and high impedance.

When the input is an invalid signal, it can be stabilized by the pull-up (PULLUP) resistor and the
pull-down (PULLDOWN)) resistor. When KEEPER is selected, the level is held at the last valid
value. When the IO port is set to LVDS, the PullType can only be set to None.

Name Direction Bank Location 10Standard DriveStrength  PullType SlewRate

1 ----_- vone - [

2 hsync output bankl PCI33 ASLLE Slow
PULLUP

3 wsync output bank1 P12 LVCMOS33 4 PULLDOWN | glow
KEEPER

4 disp_RGE1L... output bankl P& LVCMOS33 4 NA NA

5 disp_RGBL... output bankl P7 LVCMOS33 4 NOME Slow

6 disp_RGBl... output bankl P8 LVCMOS25(default) 8 MNONE Slow

The meanings and scope of application of other level parameters are shown in the following table:

Parameter |Scope of application| Meaning Optional value
SlewRate Single-ended output| Output slew rate Slow, Med, Fast
DiffResistor Differential input Differential Termination Resistors 100ohm | 100, None
PCIClamp ﬁ]‘,?ﬁt";'ﬁg %i?put PCI level standard requires clamping ON, OFF
PackSeq . Pack the registers into the pad Auto, ON, OFF

Input Output Auto means to follow the global settings
ON, OFF has a higher priority than the
global setting
OpenDrain Single-ended  |Tumn off the pull-up P tube of the output, ON, OFF
then only output 0, logic 1 depends on
output external pull-up resistor
InDela ; i The actual delay depends
Y InDUt AdJUSt Input delay on the type of chip and 10B
OutDelay Output Adjust output delay The actual delay-depends
on the type of chip and I0B
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When all settings are complete, the user can click the Save button in the upper left corner,
enter the name of the file, and click Save.

If an adc file has been added to the project, the information in the adc file will be read when the 1O
Constraint interface is opened. After the settings are changed, the contents of adc will be updated directly.
If the adc file is not added to the project, the adc file will be added directly to the project after saving.

1| Save 10 Constraint to file @
@'\:}" .« Anlogic ¢ test » demo - |-¢'—,.|| HEE demo ol
| FETE H @
B A -
= BR
? = src
a B
N e 1
*-'é sys (C:)
e B (D)
-] ﬁ (E-) S
=N demo.adci -
EFET): | ADC File(.adc) |
- BT mEe | | ms
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4.2 Timing constraint

4.2.1 Add timing constraints

Create a new SDC file

1. Click the New button | = and enter the SDC command in the newly opened window.

= Anlogic TD - C:/Users/wenyan.zeng/Desktop/work/al3/demo4617 - demod617 EI@
File Edit View Project Source Process Toaols Window Help
1 ZPH &M o 0=  Buak( (m  FH
Hierarchy Navigation x [ % deme. sdot =R\
Pl Project: demo4617 1  create_clock -name sys_clk -period 26 -waveform {0 10} [get_nets sys_clk] i
. 2 create_clock -name clk_wga 26m -period 20 -waveform {0 10} [get_nets clk_wga_26m]
A\:S..ALSAIDBGEESC? 3 create_clock -name lod_clk -period 20 -waveform {0 10} [get_nets 1cd12864_en]
« Hierarchy 4
> i demo ( ./src/demaouy ) 5 zet_input_delay -clock sys_clk 1.0 [all_inputs]
4 Constraints 6  zet_output_delay -clock sws_clk 1.0 [all_outputs] E
. T =zet_falze_path —from [get_portsz sys_rstn]
demo256.adc 8  zet_false_path —from [get_ports key_insx]
[l demo.sde g zet_false_path —from [get_clocks clk wga 26m] —to [get_clocks sys_clk]
10 set_false_path —from [get_clocks led clk] —to [get_clocks sys_clk]
Froject Sources 11
12 e
FPGh Flow =
4 4 User Constraints Fonsole X
4 ¥ [0 Constraint CHD-004 : start command “import_device al3_10.db —packaze BGAZEE” il
(4 Add ADC File CHD-005 @ finish command “import_device al3_10.db —packaze BGAZE6” in 1.65481ds wall,
4 4} SDC Constraint 1. 6380115 user + 0.046800s system = 1.684811s CPU (101. 8%)
(4 Add 5DC File
. 53 HDL2Bit Flow VLG-002 : analyze verilog file C:/Users/wenvan. zeng/Desktop/work/al3/src/baud. v
(5 Download VLG-002 : analyze verilog file C:/Users/wenyan. zeng/Desktop/work/al3/src/crp. v
Chip View VLG-002 : analyze verilog file C:/Users/wenvan. zeng/Desktop/work/al3/src/dema. v
Design Summary VLG-002 : analvze verilog file O:/Users/wenyan. zeng/Desktop/wark/al3/src/des_top. v
VLG-002 : analyvze verilog file C:/Users/wenyan. zeng/Desktop/wark/al 3/src/DF_1024X16. v -

Process Conzole Error Warning

2. Click the Save button H to set the file path under the project path, the file name can be set to
demo.sdc, and then click Save.

~ Save As @
@'\:j'l . v work » demo » demol » p'
|m v R ®H~- @
r 1 :
s T 2 |
M = src demol.al
= EEAERAS
- E
iEl PPTVARSE
=l Subversion
B m =
SR N): -
RemeRT): Al Files(*.) -
-~ i g=s) || ms |
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Add an SDC file:

1. Right-click on the IO Constraints in Project in the Hierarchy Navigation panel, select Add SDC
File, select demo.sdc, and click Open.

“ Open
@Ov| , « Anlogic » test » demol » src o ‘ +s ‘ | 225 src |
ma - FETME - 0 O

=il Subversion &

demo.sdc

A ZengWenYan
1 A,
5_3, sys (C:)
ca ¥ (D)
= W (F 2

IHE(N): demo.sdc - ’ProjedFile(*.sdc} vl

| w70 || mE |

Or expand User Constraints in FPGA Flow, double-click Add SDC File, select demo.sdc as shown above
and click to open.

FPizh Flow x

4 ¥ User Constraints
4 ¥ 10 Constraint
(. Add ADC File
4 ¥ SDC Constraint
(4 Add sDC File
> E& HDL2Bit Flow
L Download
i Chip View

> | 2] Design Summary

Frocess
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4.2.2 Interface setting timing constraints

There are two ways to open an interface that sets timing constraints:

1. In the FPGA Flow panel, expand User Constraints and double-click SDC Constraint;

FPGA Flow

-I- 4¥ User Constraints
— 4¥ 10 Constraint
(4. Add ADC File
- 4¥ SDC Constraint
(4 Add SDC File

2. Expand Tools in the menu bar, double-click the Timing Wizard, or use the shortcut Ctrl+Alt+C.
Window Help
IP Generator Cirl+Alk+C

Timing Wizard Ctrl +Alt+T
Timing Analyzer

Schematic Viewer *

Chip Viewer

Debug Toals »

Simulation r
E] Cownload

Device Chain

The main interface of Timing Wizard is shown below:

~ Timing Constraints @
S Timing Wizard
-+ Clack Definition
Derive Clocks Clock Definition
Created Clock You can create clock constraints using Timing Wizard and get SDC commands:
Created Generated Clock * derive_clocks -period <double> -waveform <string=.

Derive PLL Clocks * create_clock -name <string= -period <double> -waveform <string= target.

Set Clock Latency * create_generated_clock -add -name <string> -source -divide_by <int> -multiply_by <int> -edges

Set Clock Uncertainty -duty_cycle =double> -invert -edge_shift <list> -master_clock =string> target.
=} Path Definition * derive_pll_clocks [-gen_basic_clock].

Set Input/Output Delay * set_clock_latency -clock <list> -max|min -source delay target.

Set Max/Min Delay * set_clock_uncertainty -setuplhold uncertainty target.

Set Multicycle Path
Set False Path
Set Clock Groups

Summary
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The Timing Wizard consists of three parts:

1. Clock Definition : This section mainly contains SDC commands that create or define clock
constraints;
2. Path Definition : This section mainly contains SDC commands that create or define timing path
constraints;
3. Summary : This section summarizes all the constraints of the clock and timing paths that have
been created.

The following describes in detail how to use each command:
1. Created Clocks

Format: create_clock -add -name <string> -period <double> -waveform <string> target

Definition:

Define a clock: target indicates the clock source, which can be nets or ports, if the target is empty,

it means a virtual clock is defined. ;

-name specifies the clock name. If the item is empty, the clock name is the first item in the target list;

-period is the period, the option must be specified, and the value needs to be greater than 0;

-waveform specifies the first rising edge and The time point of the first falling edge temporarily
supports only two clock edges per cycle;

-add indicates that a new clock is added to the pin when the clock has been defined on the target pin,
otherwise the overwrite has been There are clocks, mainly for the case of the clock multiplexer.

The parameter settings are as shown below:
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“ Timing Constraints @
Constraints
rizing falling duty eyele
-+ Clack Definition \l/
Derive Clocks I
[t |
Created Clock bs P /;
1 1 1 1

Created Generated Clock ) c 1 15 Y
Derive PLL Clocks

Clock name: master_clock
Set Clock Latency

Period: 10 ns
Set Clock Uncertainty

. Waveform edges
-1 Path Definition

Rizing: u] ns
Set Input/Output Delay

Falling: 5 ns
Set Max/Min Delay
Set Multicycle Path Targets: [get_ports {=y=_clk}] Q [] aad
Set False Path
Set Clock Groups

Summary
SIC Command: create_clock —name master_clock —period 10 -waweform {0 5} [zet_ports {sys_clk}] Add

create_clock -name sys_clk -period 25 -waveform {0 10} [get_nets sys_clk]
create_clock -name clk_vga_25m -period 20 -waveform {0 10} [get_nets clk_vga_25m]
create_clock -name led_clk -period 20 -waveform {0 10} [get_nets [cd12864_en]

Click the Find button at the back of Targets to select different types of targets.

i Find Dialeg ==
Collection: Find:
get nets

Matchs -
18 matchs found Hoa matches zelected
lcd12864_en »
lcd12864 rs
led12864_rw
ed
rs232_rx

- ->>
rs232 _tx
sm_bit
sm_seg ) -<<
sW 1
sys_clke
sys_rstn
vsync

SIC command: [get_ports #]
| ok || canea |

Once the parameters are set, click Add to add the command to the box below, and you can continue
to set the command for other parameters, otherwise the command will not be added to the Summary.
If the sdc file has been added to the project and the created_clock command already exists in the sdc
file, the existing command is also added to the Summary.
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2. Created Generated Clock

Format : create_generated_clock -add -name <string> -source <list> -divide_by <double>
-multiply_by <double> -edges <string> -duty_cycle <double> -invert -edge_shift <string>

-master_clock <string> target

Definition: Define a derived clock that belongs to the clock domain where the master clock is

located. It will also have the same start point as the master clock in the timing report.

“ Timing Constraints.

Constraints
=1 Clock Definition
Derive Clocks
Created Clock
Created Generated Clock
Derive PLL Clocks
Set Clock Latency
Set Clock Uncertainty
I Path Definition
Set Input/Output Delay
Set Max/Min Delay
Set Multicycle Path
Set False Path
Set Clock Groups

Summary

2 ==
Clock Name sys_clk
Source [get_ports {zys_clk}] Q
Master Clock: sys_clk -
©) Based on frequency
Divide By: 2 Multiply By:
Duty Cyele
") Based on waveform
Edge List
Edge Shift List: ns ns ns
[7] Invert waveform
Targets:  [get_ports {sys_clk}] Q [[]adad
SDC Command: mame sys_clk —source [get_ports {sys_clkl] -master_clock sy=_clk —divide_by 2 [get_ports {sys_clki] Add
Eeset | [ Finish | [ Coneal

-source specifies the source point where its master clock is located, which can be a list of nets
or ports; click the lookup icon after the Source column to select different types of source:
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Clock Hame: =y=_clk

Source: [get_ports {=zws_cllk}]

7] Find Dialeg

Collection: |get_ports -

zet ports

get nets
Matchs

18 matchs found

Find:

1 matchs =zelected

led12864 _en
led12864 rs
led12864_rw
led

rs232 rx
rs232 _tx
sm_bit
sm_seg

swW

sys_clk
sys_rstn
vsync

- sys_clk

o e

m

SIC command: [get_ports {swys_clk}]

0K | [ Cencal

-master_clock specifies the name of the master clock, click the drop-down menu of the Master
Clock, and select the created clock;

Clock Hame: =¥s_clk

Source: [get_ports {sws_clk}] Q

Master Clock, =y=_clk

cll vga 25m

@ Based on £ led cllk
master clock

-name specifies the clock name. If the item is empty, the clock is named the first item in the
source list; target is the source point of the currently generated clock. -add Description Adds
a new clock to this pin if the clock has been defined on the target pin. Otherwise, the current

generated clock is ignored, which is different from the master clock definition.

You can also add different types of targets by clicking the Find button in the Targets bar.
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Targets: [get_ports {sys_clk}] Q D £dd
71 Find Dialog -]

Collection: Find:

Matchs

15 matchs found 1 matchs =elected

led12864 en - sys_clk

led12864 rs

led12864 rw

led

rs232_rx

- ->>

rs232_tx -

sm_bit

sm_seq L «

- =( L« ]

sys_clk

sys_rstn

vsync
SIC command: [get_ports {sws_clk}]

0K || Cencal

The period and waveform of the generated clock are adjusted by the master clock. -divide_by /
-multiply_by refers to the frequency divided by / multiplied by the specified multiple. -invert is
used with these two options to reverse the clock waveform, and -duty_cycle with -multiply_by
Option used to adjust the duty cycle; Based on frequency is selected by default.

If you select Based on waveform, you can set the edge option. The -edges option contains three
integers that specify the first rising edge of the newly generated clock, the first falling edge, and
the second rising edge corresponding to the first edge of the source clock; the -edge_shift option
specifies the -edges option The offset of the three clock edges, so it will contain 3 positive and
negative integers in basic time units (default is ns).
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Bazed on frequency

Diwide By: |2

Tty Cicle:
@ Bazed on waveform

Edge List: u]

Edge Shaft List: 0O

I:‘ Inwvert waweform

3. Derive PLL Clocks

Maltiply By

s -1 ns k| ns

Format: derive_pll_clocks [-gen_basic_clock]

Definition; Automatic

ally generate clock constraints on all used PLL clkc[x] ports. The

frequency and phase of the generated clock will be set exactly according to the parameters

inside the PLL.

“ Timing Constraints

Constraints
-1 Clock Definition
Drerive Clocks
Created Clock
Created Generated Claock
Derive PLL Clocks
Set Clock Latency
Set Clock Uncertainty
=1 Path Definition
Set Input/Cutput Delay
Set Max/Min Delay
Set Multicycle Path
Set False Path
Set Clock Groups

Summary

Derive F11 Clocks
Option

Generate Baziec Clocks

SIC Command: deriwe_pll_clocks —gen_basic_clock Add

-gen_basic_clock will define the reference clock for the FIN frequency on the corresponding
PLL refclk, otherwise it will automatically search for the refclk pin and the clock defined on
the connected net. The clock generated by this command will not take effect until flow is
running, so it cannot be referenced in subsequent settings of timing wizard.
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4. Derive Clocks

Format: derive_clocks -period <double> -waveform <string>

Definition: Specify a default clock on the clock pin of each undefined clock, -period is the period,
this option must be specified, and the value needs to be greater than 0; -waveform specifies the
time of the first rising edge and the first falling edge Point, temporarily only supports the case

where there are two clock edges per cycle.

The parameter settings are as shown below:

“ Timing Constraints @
Constraints
rising falling duty cyele
-1 Clock Definition J/
Derive Clocks |

1

¢
Created Clock - clock period
f
a

raf ol

}
t/ns

wt

Created Generated Clock

Derive PLL Clocks

Period: & ns
Set Clock Latency

. Waveform edgzes
Set Clock Uncertainty
Rising: O ns

-1 Path Definition

Falling: 1 ns
Set Input/Qutput Delay

Set Max/Min Delay
Set Multicycle Path
Set False Path

Set Clock Groups

Summary
SIC Command: deriwve_clocks -peried 2 -waveform {0 1} Add

Eeset | | Finish | [ Cancel

Click Add to add the command to the box below, and you can continue to set the command
for other parameters, otherwise the command will not be added to the Summary.

SIC Command: Add

derive_clocks -period 2 -waveform {0 1}
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5. Set Clock Latency

Format: set_clock_latency -clock <list> -max -min -source delay
Definition: set the delay of the clock, delay is the value of the delay;

-clock specifies a list of clocks;

-max/ -min option specifies the maximum/minimum delay specified by this command.
The default is the same for both;

-source option indicates that source latency is specified, otherwise it is network latency.
Network latency is replaced by the actual interconnect delay in the timing analysis after routing.
You can specify the clock you have created by clicking the Find button after the Clock column.

Click the Add button to add the command to the Summary.

 Timing Constraints

Constraints Set Clock Latency

-1+ Clock Definition
Cloclk: [zet_clocks {cllk wza Z5m}] Q

Derive Clocks
Delay Value: 2 ns

Created Clock
Option
Created Generated Clock
Derive PLL Clocks 2 e = (e @ Both B
Set Clock Latency
Set Clock Uncertainty
-1 Path Definition
Set Input/Output Delay
Set Max/Min Delay
Set Multicycle Path
Set False Path
Set Clock Groups

Summary
SIC Command: set_clock latency —clock [get_clocks {elle wga 25m}] —source 2 Add

Rezet ][ Finish ][ Cancel
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6. Set Clock Uncertanty

Format: set_clock_uncertainty -setup -hold uncertainty target

Definition: Set the alarm value of the clock. Currently, it only supports the setting of the
individual clock itself and does not support the definition of the clock across the clock domain;
the target is the list of clock, the uncertainty is the value item;

-setup/-hold option indicates the corresponding Is the value corresponding to the
maximum/minimum path timing analysis. If this option is not specified, both checks will take

effect at the same time.

Click Add to add the command to the Summary.

The parameter settings are as shown below:

“ Timing Constraints @

Constraints Set Clock Uncertainty

-1 Clack Definition
Targets: [get_elocks {ell wga 25m}] Q

Derive Clocks
lUncertainty: 2.5 ns

Created Clock
Analysiz Type

@) Setup ) Held

Created Generated Clock
Derive PLL Clacks
Set Clock Latency
Set Clock Uncertainty
-1 Path Definition
Set Input/Qutput Delay
Set Max/Min Delay
Set Multicycle Path
Set False Path
Set Clock Groups

Summary
SDC Command: t_clock_uncertainty —setup 2.5 [get_clocks {clk wga_25m}] Add

Reset ‘I Finish JI Cancel
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7. Set Input/Output Delay

Format: set_input_delay / set_output_delay -clock <list> -max -min delay target

Definition: Set the delay of the input/output port, the delay item is the delay value, the target
can be the object list of pins or ports;

-clock specifies the clock information corresponding to the delay;

-max/-min option specifies the time. The value set by the command is the maximum/minimum
delay, and the default is the same.

The parameter settings are as shown below:

~ Timing Constraints @

Constraints

@ Set Input Delay ) Set Output Delay
-1 Clock Definition

Derive Clocks Clock; ell wza 25m -

Created Clack Targets: [get_ports {key_in}] Q

Delay Value: 2 ns Minimum Maximum @ EBoth
Created Generated Clock ¥ ! - - -

Derive PLL Clocks

Set Clock Latency

Set Clock Uncertainty
-I- Path Definition

Set Input/Output Delay

Set Max/Min Delay

Set Multicycle Path

Set False Path

Set Clock Groups

Summary
SIC Command; set_input_delay —clock cll wga 25m 2 [get_ports {key_in}] Add

set_input_delay -clock sys_clk 1.0 [all_inputs]
set_output_delay -clock sys_clk 1.0 [all_outputs]

Reset JI Finish I[ Cancel

The default is to set the input delay related parameters;

To set the output delay related parameters, you need to select Set Output Delay, and the
parameter setting is the same as input delay.
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You can specify the clock you have created by clicking the drop-down menu in the Clock column.

() Set Input Delay @ Set Dutput Delay
Clack: cllk vgza 25m E]
DerivaClock
Targets:
lcd clk
Delay Value: master_clock
sys_clk

Click the Find button in the Targets bar to specify the corresponding ports. If you select Set Input Delay,
only input/inout ports are visible. If you select Set Output Delay, only output/inout ports are visible.

@ Set Input Delay () Set Output Delay
Clock: clk wza Z5m -
Targets: [get_ports {key_in}] Q
% Find Dialog
Collection: Find:

Matchs

5 matchs found 2 matchs zelected

key_in key_in

rs232_mx rs232_rx

W

sys_clk

sys_rstn
SIC command: [get_ports {key_in} {rs232_rx}]

K || Canca
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(7) Set Input Delay @ Set Output Delay

Clock: led clk -

Targets: [zet_portz {dizp RGE} {led} {sm_bit}] Q
7| Find Dialog
Eelllection: Find:

Matchs

13 matchs found 3 matchs selected

beep > beep
clk_vga_25m B | disp_RGE
disp_RGE led

hsync
led12864_data
led12864_en
led12864 rs
led12864_rw
led

rs232_tx
sm_bit
sm_seg

m

s a

SIC command: [get_ports {beep} {disp RGB!} {led}]

[ [ gemea

Click Add to add the command to the Summary.

SIC Command: Add

set_input_delay -clock sys_clk 1.0 [all_inputs]

set_output_delay -clock sys_clk 1.0 [all_outputs]

set_input_delay -clock clk_vga_25m 2 [get_ports {key_in} {rs232_rx}]
set_output_delay -clock led_clk 3 [get_ports {beep} {disp_RGB} {led}]

To delete an already generated SDC Command, select it in the Summary and click the delete
button "X" at the end of the line.

8. Set Max/Min Delay

Format: set_max_delay / set_min_delay -from <list> -to <list> -through <list> delay

Definition: Set the maximum/minimum delay allowed for the timing path. The delay term is
the delay value;

-from must be the starting point of the timing path, ie the list of inputs;

-to must be the end point of the timing path, ie the list of outputs; The through option can be nets,
a list of ports that specifies the intermediate point through which the timing path must pass.
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When there are multiple through options, the target timing path must pass through each
intermediate point in turn.

The parameter settings are as shown below:

The default is Set Maximum Dealy. To set the Minimum Delay, select Set Minmum Delay, and the

parameters are the same.

“ Timing Constraints

Constraints
= Clack Definition
Derive Clocks
Created Clock
Created Generated Clock
Derive PLL Clocks
Set Clock Latency
Set Clock Uncertainty
-1 Path Definition
Set Input/Output Delay
Set Max/Min Delay
Set Multicycle Path
Set False Path
Set Clock Groups

Summary

Set Maximum Delay @ Set Minimum Delay
From: [get_ports {=w}] Q
Through [get_ports {led}] Q
To: [get_ports {=m_bit}] Q
Delay Value: 1 ns
SDC Command: set_min_delay =-from [get_ports {sw}] —to [get_ports {em_bit}] -through [get_ports {led}] 1 Add
set_max_delay -from [get_ports {key_in}] -to [get_ports {led)] -through [get_nets {lcd/delay_cnt[0]}] 2
Resst | [ Fimish | [ Canesl

Click Add to add the set commands to the Summary.

9. Set Multicycle Path

Format: set_multicycle_path -setup -hold -start -end -from <list> -to <list> -through

<list> multiplier

Definition: Set the timing path that allows multiple clock cycle delays, the multiplier term is
the number of clock cycles;
-setup/-hold option sets the timing path type that the command constrains, and setup check will
allow timing when only the -setup option is used The path uses up to N clock cycles, but at the
same time hold check becomes the required timing path for a minimum of N-1 clock cycles.
When only the -hold option is used, the hold check constraint is set to N without affecting the
constraints of the setup check.
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In the normal usage scenario, in order to allow setup check to use multiple clock cycles
without affecting the hold check, two commands are required to be used, that is, set a set
constraint of N cycles, and then match a hold of N-1 cycles. constraint.

-start/-end is the option used across clock domains, specifying the delay to the period
corresponding to the launch/capture clock. By default, setup check uses the capture clock
and hold check uses launch clock.

-from is the starting point of the time series path, which can be a list of clocks or inputs,
-to is the end point of the time series path, can be a list of clocks or outputs, and
-through specifies the intermediate point through which the time series path must pass,

but is ports or nets list of.

The parameter settings are as shown below:

“ Timing Constraints

Conztraintz
= Clack Definition
Derive Clocks
Created Clock
Created Generated Clock
Derive PLL Clocks
Set Clock Latency
Set Clock Uncertainty
=~ Path Definition
Set Input/Output Delay
Set Max/Min Delay
Set Multicycle Path
Set False Path
Set Clock Groups

Summary

(-9l

Set Multicycle Path

From [get_clocks {clk vga 25m}] Q

Through: [zet_nets {uart/usrt_tx/meg rx_int}] Q

To [get_clocks {led_ellk}] Q

Anslysis Type Eeference Clock

® Setup Held Start ® End

Multiplier: 2
SDC Command: —setup —end -from [get_cloclks {ell_wga 25m}] —to [get_clocks {led_clk}] -through [get_nets {nartfuart_tx/neg ¥x_int]] 2 Add

Reset | [ Fimish || Cancal

Click Add to add the generated command to the Summary.
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10. Set False Path

Format: set_false_path -setup -hold -from <list> -to <list> -through <list>

Definition: Set the timing path to be a fake path and therefore not perform timing analysis;
-setup/-hold option specifies that the target path is not analyzed during setup/hold check.
-from is the starting point of the time series path, which can be a list of clocks or inputs,
-to is the end point of the time series path, can be a list of clocks or outputs,

-through specifies the intermediate point through which the time series path must pass, but
is ports or nets list of.

The parameter settings are as shown below:

~ Timing Constraints @

Constraints Set Falze Path

-+ Clock Definition

From: [get_clocks {clk_wga 25m}]| Q

Derive Clocks
Through: [get_nets {dpram_top0/1lfsr_dene}] Q

Created Clock
To: [get_ports {key_in}] Q
Created Generated Clock
Derive PLL Clocks Analysiz Type
Set Clock Latency =) B = il L Bl

Set Clock Uncertainty
-1 Path Definition

Set Input/Output Delay

Set Max/Min Delay

Set Multicycle Path

Set False Path

Set Clock Groups

Summary
SOC Command: cks {clk_wza 25m}] —to [get_ports {key_in}] —through [get_nets {dpram_top0/1fsr_dome}] Add

set_false_path -from [get_clocks clk_vga_25m] -to [get_clocks sys_clk]
set_false_path -from [get_clocks led_clk] -to [get_clocks sys_clk]

Reszet II Finish II Cancel

Click Add to add the generated command to the Summary.
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11. Set Clock Groups

Format: set_clock_groups -exclusive -asynchronous -group <list>

Definition: Sets the grouping for the clock domain and does not analyze the timing path across

the clock group. In general,

-exclusive option means that these clock groups do not logically appear at the same time, and
-asynchronous means a completely irrelevant clock, but in terms of implementation and effect,

the two options are the same, the command will be at all

-group lists the set of false path constraints between the clocks.

The parameter settings are as shown below:

= Timing Constraints

Constraints
-1 Clack Definition
Derive Clocks
Created Clock
Created Generated Clock
Derive PLL Clocks
Set Clock Latency
Set Clock Uncertainty
-1 Path Definition
Set Input/Output Delay
Set Max/Min Delay
Set Multicycle Path
Set False Path
Set Clock Groups

Summary

Set Clock Groups

No
Group 1
Group 2

Group 3

Clock Group
[get_clocks {clk_vga_25m}]

[get_clocks {sys_clki]

SOC Command: clusive —group [get_rlocks {clk wga 25m}] —group [get_clocks {sys_clk}]

Add

Rezet

][ Finish ][ Cancel

Click Add to add the generated command to the Summary.
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12. Summary

Click Add to add the generated command to the Summary.

Specify the path to save the file and choose whether to add it to the current project.
Click Save to complete the settings for each command. Note that if the sdc file has
been added to the original project, please carefully select "If the file exist, overwrite it".
When this option is checked, the original file will be replaced.

~ Timing Constraints @
Constraints Generate SIC File
= Clack Definition What name do wou want for the SIC file

Derive Clacks demo/demo. sde

[V] 444 this SIC File to the cwrrent project
If the file exists, owverwrite it

Created Clock

Created Generated Clock
SIC Frewiew
Derive PLL Clocks

#Derive Clocks
Set Clock Latency derive_clocks -period 2 -waveform {0 1}

Set Clock Uncertainty #Created Clock

create_clock —name sys_clk —period 25 —waveform {0 10} [get_nets syps_clk]

= Path Definition create_clock —name elk_wga 25m —period 20 -waveform {0 10} [get_nets

clk_wga 25m]

create_clock —name led_clk —period 20 —waveform {0 10} [get_nets 1cd12864_en]
create_clock —name master_clock —period 10 —waveform {0 6} [get_ports
{=y=_clk}]

Set Input/Output Delay
Set Max/Min Delay

Set Multicycle Path #Created Generated Clock

create_generated _clock -name sys_elk —source [get_ports {sys_clkl] -
Set False Path mazter_clock sys_elk —divide_by 2 [get_ports {sys_clk}]

Set Clock Groups #Derive PLL Clocks

Summary derive_pll_clocks —gen_baszic_clock

#3et Clock Latency
zet_clock_latency —clock [get_clocks {elk wga #5m}] —zource 2

#5852t Clock Unecertainty
zet_clock_uncertainty 2.5 [get_clocks {elk wga 25m}]

#5et Input/Output Delay

zet_input_delay —clock sys_clk 1.0 [all_inputs]

zet_output_delay —clock sys_clk 1.0 [21l_sutputs]

zet_input_delay —clock clk wza 25m 2 [get_ports {key_in}]
zet_output_delay —clock led_eclk 3 [get_ports {disp BGBE} {led} {sm_bit}]

#3et Max/Min Delay
zet_maw_delay -from [zet_ports {sw}l] —to [get_ports {sm_bit}] —through
[get_nets {ledfdelay_ent[2]11] 1

#5et Multicycle Path
zet_multicycle_path -=zetup —end —from [get_clocks {clk wga 25m}] —through
[get_nets {uartfuart_txfram[3]}] 2

#5et Falze Path

zet_falze_path —from [get_ports sys_rstn]

zet_false_path —from [get_ports key_inw]

zet_false_path —from [get_clocks clk wvea 25m] —to [get_clocks sys_clk]
zet_false_path —from [get_clocks led clk] —to [get_clocks sys_clk]
zet_false_path —from [get_clocks {clk wga 25m}] —to [get_ports {=m_bit}] —
through [get_nets {dpram_topdf1fsr_done}ll]

#5et Clock Groups
zet_clock_groups —exclusive —group [get_clocks {elk wga 25m}] —group
[get_clocks {sys_clk}]

Save ] [ Cancel
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5 HDL.2Bit Process

After entering the design source file and constraint file, the next step is to enter the HDL2Bit design
implementation process. The HDL2Bit process includes Design Read, RTL Level Optimizer,
Optimize Gate, Optimize Placement, Optimize Routing, and Generate Bitstream. step.

In most cases, the user simply double-clicks HDL2Bit and the software automatically runs the
entire process. Users can also use the Run, Rerun, Stop in the Process drop-down menu to
control. Run and Stop in the Process menu have corresponding buttons ( and ) in the
navigation bar, and the user can click directly. There is also a Properties column in the
Process menu. Properties provides detailed parameter control options for the main steps

in the HDL2BIt process. The user can fine-tune the entire running process. The Global
Option parameters are set as follows:

5| Properties Configuration EI@
Properties MNavigation Option Description Selection
Global Option 1 syn_IP_flow generate only synthesized netlist as IP module
Read Design —————————
Optimize RTL 2 message flow message information level STANDARD ~

Opt!m!ze Gate 3 thread number of threads in flow run AUTO
Optimize Placement

i

Cptimize Routing
4 Generate Bitstream
General Option
Contral Option

Startup Option

Save | | Caneel | | Reset
Z% 5-1 Global Option
Property Comments Default
syn_IP_flow Generate synthesizable IP modules OFF
message Redundancy level of output information STANDARD
thread Number of threads when running HDL2Bit AUTO
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5.1 Read in file

This step analyzes the correctness of the syntax semantics of the user source file and
produces the original behavioral level circuit structure.

1. Expand HDL2Bit in the FPGA Flow panel
2. Double-click Read Design, or right-click on Read Design and select run

3. Parameter configuration

In the menu bar, expand Process — Properties, the Properties Configuration window pops up, select
Read Design, and the user can customize the desired function as needed.

7| Properties Configuration [ = )
Properties Navigatio Option Description Selection
Global Option 1 infer_add infer adder
Read Design
Optimize RTL 2 infer_mult infer multiplier

Optimize Gate

[*F]

o infer_ram infer RAM
Optimize Place...

Optimize Routing | |4 infer_rom infer ROM
Timing Option

(%]

. . infer_fsm infer finite state machine | OFF
Simulation

+- Generate Bitstr...

=]

infer_mux infer multiplexer

LU

7 infer_reg infer complex register

Operation Mode |A11 Fages -

Save J I Close I l Reset ‘
K 5-1 Read Design Properties
Property Comments Default
infer_add Automatic recognition behavioral level addition description ON

infer_mult  Automatic recognition of behavioral multiplication description ON

infer_ram Automatic recognition of behavioral level RAM Description ON
infer_rom Automatic recognition of behavioral level ROM description ON
infer fsm Automatic identification of behavioral OFF

finite state machine description

infer_mux Automatic identification of behavioral multiplex selector description OFF

Automatic identification of behavioral ON

infer_reg level complex register descriptions
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5.2 RTL level optimization

After reading in the design file, TD will optimize the design for RTL. This step optimization
includes multiplexer optimization, data path optimization, and automatic identification of special
function modules.

RTL-level optimization will produce circuits that contain basic gates (AND, OR, FF/Latch) and
special function blocks.

1. Expand HDL2Bit in the FPGA Flow panel
2. Double-click Optimize RTL, or right-click on Optimize RTL, select Run, and the area report

file rtl.area will be generated. This file contains all the input and output ports in the source file
and the usage of each logic gate.

3. Expand Design Summary, double click to view RTL Summary

~ Anlogic TD - Ci/Anlogic/test/demo - demo EI@
File Edit WView Project Source Process Tools Window Help
DB XD U AN[0=[RQLHEAUTS rwrn Bub
Mmooy Deodetim x [ demo_rtl. area 8\
4 Project: demo ;— standard
I0 Statistics
=H =
o |:3..AL3A10LG].44C7 3 #70 56
4 v Hierarchy F #input 12
4 . demo (sro/demow ) 5 #output 44
(4] vga_clk - AL_PHY_PLL ( Es/anlogic/TD_r900/arc... g #inout o
_h‘ vaazwgailisiclvgav) B Gate Statistics
> 4] uart - uart_top ( srcfuart_top.v ) 9 $Basic gates 16837
> 4 DP_1024X16 - DP_1024X16 ( src/DP_1024X16.... 10 #and 178
) led - 1cd1602 ( sre/lcd1602.v ) i; zmnd sag
- or
> _‘ﬂ‘ dpram_top0 - dpram_top ( src/dpram_top.v ) 13 e 0
> |¥] dpram_topl - dpram_top ( src/dpram_top.v ) 14 #xor 163
> [¥] dpram_top2 - dpram_top ( src/dpram_top.v ) 15 #unor 4
> [¥] dpram_top3 - dpram_top ( src/dpram_top.v ) is zg‘ﬁ 212
> [¥] des_topl - des_top ( srefdes_topa ) 18 Fhufifl 0
> [ des_top2 - des_top ( src/des_topw ) 19 M2 10
> 1) des_top3 - des_top ( src/des_topv ) 20 #FADD o
> [¥] des_top4 - des_top ( src/des_topav ) = ZDEH ]
B E T e 22 #LATCH 1]
4 || Constraints 23 #NACED ADD 42
"l demo.adc 24 FNACRO_NIE 398
25
4 demo.sdc
FPGA Flow x
4 50 HDL2Bit Flow -
5 Read Design
S Optimize RTL
‘.;- Opt!m!ze Gate E— -
=+ Optimize Placement
£i Optimize Routing RON-001 : Exported ports &
£i Generate Bitstream RON-001 : Exported pins
(b Download 3 RUN-001 : Exported instances
i Chip View “ || EON-001 : Exported nets
4 B Design Summary RUN-001 : Exported buses
RUN-001 : Exported models
% RTL Summary 5
T RIIN-001 : Exported congestions
Gate Summary 5 .
. RUN-001 : Exported violations
%] Physical Summary SN
%] Timing Summary £
Process | Visibility Conzole | Error | Warning |
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4. Parameter configuration

In the menu bar, expand Process — Properties, the Properties Configuration window pops up,
and select Optimize RTL to set it up.

7| Properties Configuration E\@
Properties Navigation Option Description selectior
Global Option 1 rtl_sim_model generate post-rtl simulation model
Read Design
Optimize RTL 2 merge_equal merge equivalent logic
gz:::i: Elaat;ment 3 opt_arith arithmetic optimization
Optimize Routing 4 infer_gsr to infer GSR logic or not
Timing Option . . R
. . 5 max_fanout  limit maximum fanout of nets 999
Simulation
#- Generate Bitstream & fix_undriven  giving default value for undriven nets and pins
Operation Maode
Sawve ] ’ Close ] ’ Reset ]
7R 5-2 Optimize RTL Properties
Property Comment Default
rtl_sim_model Generate RTL level circuit simulation model OFF
merge_equal Merging functionally equivalent logic modules ON
opt_arith Arithmetic optimization ON
infer_gsr Global gsr optimization OFF
max_fanout Limit the maximum number of fanouts of the logical network 999
fix undriven For a network or port to which the user is 0

not assigned, give a constant value of 0/1.
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5.3 Gate level optimization

Gate-level optimization includes optimization of general logic and optimization of mapping,

special logic optimization, and mapping. Gate level optimization will result in circuits

containing logic cells and dedicated functional units.

1. Expand HDL2Bit in the FPGA Flow panel

2. Double-click Optimize Gate, or right-click on Optimize Gate, select Run, and the file will be
generated: gate.area, which lists the usage of IO ports and logical units.

3. Expand Design Summary, double click to view Gate Summary
* Anlogic TD - C:/Anlogic/test/demo - demo EI@
File Edit View Project Source Process Tools Window Help
T ePH | &DET 2|0 = | QQI1ARG maeipt || Bl B
Hierarchy Hawigation x l? demo_rtl. area \‘,I( l? demo_gate. area \
4 Project: demo ;' standard
= = IO Statistics
_D A|:3..AL3A10LG144C? 3 10 56
4 i Hierarchy 4 #input 12
4 5. demo ( src/demov ) 5 #output 44
[¥] vga_clk - AL_PHY_PLL ( E:/anlogic/TD_r300/arc... fj #inout 0
'_"IJ_ vga:-vga | sicivga) 8 Ttilization Statistics
Wl vart - uart_top ( srcfuart_top.w ) 9 ile 1013 out of H640 11.72%
[v] DP_1024X16 - DP_1024X16 ( src/DP_1024X16.... 10 #1ut 7o out of 8640 11.33%
) led - 1ed1602 ( src/lcd1602. ) B | Pres BELy, out of, 8640 1o 0ok
— 12  #dsp ] out of 3 0%
> |¥] dpram_top0 - dpram_top ( src/dpram_top.v ) 5 | sbran 4 B 48 a
o] dpram_topl - dpram_top ( src/dpram_top.v ) 14 #bramilk 4
(] dpram_top2 - dpram_top ( src/dpram_top.v ) 15 #fifolk 1]
o 16
b _L‘ dpram_top3 - dpram_top ( src/dpram_top.v ) = ilp:;;mﬂk 52 23: Eg gf 6?:
> |¥] des_topl - des_top ( src/des_topwv ) 18 tireg g
[¥] des_top2 - des_top ( src/des_topwv) 19 #oreg ]
[¥] des_top3 - des_top ( src/des_topwv) 20 #treg 0
> [¥] des_top4 - des_top ( src/des_topv ) 21 #pll ; ol 2
: s o o 22 ghufg 0 out of 16
4 Constraints 23
| demo.adc
5l demo.sde
FProject Sources
FPGA Flow *
4 5. HDL2Bit Flow -
=5 Read Design
5 Optimize RTL
‘i& Opt!m!ze Gate Console x
=i Optimize Placement
£ Optimize Routing RUN-001 : Exported instances 5
5. Generate Bitstream RUN-001 : Exported nets
(% Download |2 FIN-001 : Exported buses
i Chip View EIN-001 : Exported models ]
4 [ Design Summary EIN-001 : Exported c.ongesjclons
EUN-001 : Exported vioclations
| RTL Summary 2 2 ” . . P
- GAT-100 : Opening file "C:/fnlogic/test/demo/demo_inst.bid” for
*| Gate Summary 5
-~ - writing BRAM RID/WID
%] Physical Summary vy
2| Timing Summary El
Process ¥isibility Console E“’“_l__w_aﬂ‘g_
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4. Parameter configuration

In the menu bar, expand Process — Properties, the Properties Configuration window pops up,
and select Optimize Gate to set it up.

5| Properties Configuration EI@
Properties Navigation Option Description Selection
Global Option 1 map_sim_model generate post-map simulation model LIEE
Read Design
Optimize RTL 2 gate_sim_model generate post-gate simulation model

Optimize Gate

3 pack_seq_in_io pack sequential gates into 1O resource -

Optimize Placement
Optimize Routing 4 pack_effort packing optimization effort MEDIUM

ae
-

Timing Option + timization effort MEDIUM

-

-} Generate Bitstream 3 optarea aes opfmiEaRen =1
General Option 6 opt_timing timing driven optimization AUTO -
Control Option
Startup Option 7 auto_partition  split the netlist for quality and runtime balance @

8 report area report information level STAMDARD -

Operation Mode |Current Fage =

Save | [ Close ][ Reset |

Z= 5-3 Optimize Gate Properties

Property Comments Default

map sim model Generating a mapped circuit simulation model ~ OFF

gate sim model Generating gate level circuit simulation model ~ OFF

pack seq in io Absorption register logic into 10 module ON

pack effort Logical packaging optimization level MEDIUM
opt area Combinatorial logic optimization level MEDIUM
opt_timing Timing optimization level AUTO

auto partition Partitioning the netlist at runtime OFF

report Report information level STANDARD
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5.4 Layout optimization

After getting the correct physical unit netlist, you need to optimize the physical layout of the design,
IO unit layout, physical unit layout and physical level logic optimization. Layout optimization will
generate and process circuits that contain only physical function blocks (IOPAD, SLICE, RAM,
DSP, etc.).

1. Expand HDL2Bit in the FPGA Flow panel

Double-click Optimize Placement, or right-click on Optimize Placement and select Run.
A file will be generated:

phy.area, which lists the usage of 10 ports and basic logical units

3. Expand Design Summary, double click to view Physical Summary
= Anlogic TD - Ci/Anlogic/test/demo - demo E@
File Edit View Project Source Process Tools Window Help
1TZPH| P30 2|0 =@ laRG muwi Bl
Hierarchy Navigzation x lﬁ demo_rtl. area \[ lﬁ demo_gate. area Vl& demo_phy. area \
a Project: demo ;- standard
= I0 Statistics
\:3..AL3A10LG].44C7 3 a0 £6
2 Hierarchy 1 #input 12
4 8. demo ( src/demow ) 5 #output 44
[¥] vga_clk - AL_PHY_PLL ( E:/anlogic/TD_r900/arc... _f #inout i
o
'_lﬂ. vga -vga:l srcfvga) 8 Ttilization Statistics
[ uart - uart_top ( sre/uart_topw ) 9 le 1013 out of 8640 11.72%
[v] DP_1024X16 - DP_1024X16 ( src/DP_1024X16.... 10 #1ut aTa out of G640 11.33%
[ led - 1cd1602 ( sre/lcd1602.v ) 4 #reg 614 out of 8640 5. 95%
- 12 #dsp 1] out of 3 0%
E dpram_top0 - dpram_top ( src/dpram_top.v ) He  2hron 4 B 43 8%
[¥] dpram_topl - dpram_top ( src/dpram_top.v ) 14 #hramik q
[« dpram_top?2 - dpram_top ( src/dpram_top.v ) 15 #fifalk i}
Im 16 #hran3?k 1] out of 0%
E dpram_top3 - dpram_top ( src/dpram_top.v ) 17 #pad = s o1 Ak
[¥] des_topl - des_top ( sro/des_top.v ) 18 #ireg I
0] des_top2 - des_top ( sro/des_top.v ) 1s #oreg 3
[« des_top3 - des_top ( sro/des_top.v ) 20 #reg a
[ des top4 - des_top ( sro/des_top.v ) 21 #pll L out of 2
: e = = 22 #bufg ] out of 15
a Constraints 23
" demo.adc
|2l demo.sdc
Froject Seurces
FPGA Flow *x
4 50 HDL2Bit Flow -
= Read Design
=4 Optimize RTL
‘i& Opt!m!ze s Conzole x
=% Optimize Placement
£% Optimize Routing #hram’ 2k ] out of - oo
£% Generate Bitstream #pa(.i 56 out of a1 61%
& Download = #ireg 2
i Chip View Horeg ]
4 || Design Summary M ?Ireg ? £ 5
%| RTL Summary #E £ 0 Du: Df 16
x| Gate Summary ute Sl
%] Physical Summary 55
%] Timing Summary ]
Frocess Yisibility Console Error_l__'h‘_ailng_
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4. Parameter configuration

In the menu bar, expand Process — Properties, the Properties Configuration window pops up,

and select Optimize Placement to set it up.

7| Properties Configuration EI@
Properties Mavigation Option Description Selection
Global Option 1 effort placement effort [MEDIUM ']
Read Design
Optimize RTL 2 opt_timing timing driven placement [MEDIUM ']

Cptimize Gate
Optimize Placement
Cptimize Routing

4 Generate Bitstream

3 relaxation relaxation control [0.0, 2.0] ‘ 1.0 ‘

General Cption
Control Option
Startup Option

Save ] ’ Cancel ] ’ Rezet

R 5-4 Optimize Placement Properties

Property Comments Default
effort Cabling optimization level MEDIUM
timing Delay optimization level MEDIUM
relaxation Degree of relaxation control [0.0, 2.0] 1.0

LBRBEERKRERAT
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5.5 Cabling optimization

After the layout is optimized, routing optimization is performed. Wiring optimization will
complete the physical connection of all module interconnect signals. This step is also
the final step in user design implementation. After this step is completed, all physical
information is determined. After routing optimization, you can view the details of the

design and get accurate circuit timing information.

1. Expand HDL2Bit in the FPGA Flow panel

2. Double-click Optimize Routing, or right-click Optimize Routing and select Run. If the user
has added an SDC constraint for the project, the TD will generate a timing analysis report for
the user by default after the routing is completed. Expand the Design Summary in the FPGA
Flow panel and select Timing Summary to view the final timing report. If the user does not
add an SDC file for the project, when viewing the Timing Summary, the TD will prompt the

user for no timing constraints.

* Anlogic TD - Ci/Anlogic/test/demot - demol

DZPEH | &DET 2™ 0 =

Hisrarchy Navi gation

Fle Edit View Project Source Process Tools Window Layout Help

l Project: demol
£ AL3:AL3AL0LG144CT
demolal
£ Hierarchy
4 gl demo (demow)
[V) vga_cllc - AL_PHV_PLL ( al3_macrov )
[¥] vga - vga (vgav)
[] vart - uart_top ( uart_top.v )
[¥) DP_1024X16 - DP_1024X16 ( DP_1024X16.v )
[V led - led1602 (led1602.v)
[+ dpram _top0 - dpram _top ( dpram _top.v )

[9) dpram _top1 - dpram_top ( dpram_top.v )
[7) dpram_top2 - dpram_top ( dpram_top.v )
[¥] dpram _top3 - dpram _top ( dpram _top.v )
[V) des_topl - des_top ( des_topav )
[7) des_top2 - des_top ( des_topv)
[/] des_top3 - des._top { des_topv )
[V) des_top4 - des_top ( des_topv )
4 [ Constraints
| demo.adc
i dema.sdc

Project | Sowces | Coregen

FEGA Flow

4 User Constraints
4 E. HDL2Bit Flow
£ Read Design
Optimize RTL
Optimize Gate

Optimize Placement
Optimize Routing
E. Generate Bitstream
Download

Chip View

Design Summary

CE- 13

%] Input Summary
RTL Summary
Gate Summary
Physical Summary
Timing Summary

H [H [= [=

=)o)
e =
QAT G v Bah
%[ Tining Report B
Report Navigation g x
Timing summar’
g " Device Package Reportlevel Errors Paths  Setup Slack Hold Slack
4 Timing constraints
dlock: clk_vga_25m 1 2310 LQFP144 Detail 0 209842 2526ns  0252ns
4 dlock: sys_clk
4 Setup check
Endpoint: ud_bS_ud_b0_FFD
! Tining group statistics
Endpoint: ud_bd_ud_b13_JFFD Wininmn perisd
Endpaint ud_b3_ud_b14_FFD Clock sys_alk (14.000 2s): 11,474 Glasinun Frequency: BT, 153Mz)
4 Hold check Minin input srrival Line befors clock: ne conslrsiat path
! Hexinun output required tine after clock: 110B5ns
Endpoint: dpram top0_DP_1024X16_0_RAM_02/FFD Hexinun conbinationel path delay! mo consiraint path
Endpoint: dpram top0_DP_1024X16 0_RAM_01/FFD
Endpoint: DP_1024X16_RAM_01/FFD
4 Set output delay: -0.55ns max, and -0.55ns min.
4 Setup check ax
Endpoint: disp_RGB[6] -
Endpoint dispRGB4] futo ereated by the td
e Bopy Right: Shanghai Anlogic Infotech, 2011 - 2021
Endpoint: disp_RGB[3] fon Tul 20 09:56:23 2015
4 Hold check
Endpoint sm_seg(0]
Endpoint: sm_seg[1] Top Hodel demo
Endpoint: sm,_seg[2] Devica: a3
Timing Constraint File: C:/hnlogic/test/denol/sre/deno. sic
STA Leval Detail
Tining constrant clock: elk_ves_%n
Clock = clk_ves #n, period lns, rising at Ons, Ealling at Tns
0 endpints snalyzed Lotelly, and O paths analyzed
% 0 errors detected (0 setwp errors and 0 hold errors)
Hold checks
Tining constrant clock: sys_clk
Clock = sys_dlk, peried Mns, rising at Ons, Ealling at Tns
59 endpoints anslyzed tolally, snd 20848 paths anclyzed
0 errors detected (1 setwp errors and 0 hold errors)
Minimum period is 11 474ns
« it D
Consals x

THE-601 : Timer::TimingPropagation:
THE-601 @ Time: i i
THE-601 : Timer::TimingPropagation:
RIE-001 : No hold viclation.

CHD-005 : finish command “route” in

THR-601 & Timer
THR-601 : Time:

THR-601 & Timer
T

WDt .

Forward propagation: start to calculate arrival time...
Backward propagation: start to calculate required time...
timing propagation completely!

21.7833T3s wall, 21.730939s user + 0.062400s system = 21.793340s CPU (100. 0%)

CHD-004 : start command “report_timing -mode FINAL ~file C:/Anlogic/test/demol/phy. timing”

::lUpdatelletDelay: start to update net delay, extr mode = 6.

:UpdateletDelay: update delay of 1358 nets completely.

THE-601 : Timer::AmnotateDelay: annotate delay to tedge completely, extr mode = 6.

: Start map report constraints to rules, there are 0 constraints in all.
—toD. tem

,,,,,, ) N TS DR S T

PBrocess | Visibility

Conssle | Brrar | Warning
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3. Parameter configuration

In the menu bar, expand Process — Properties, the Properties Configuration window pops up, and
select Optimize Routing to set it up.

7 | Properties Configuration E\@
Properties Navigation Option Description Selection
Global Option 1 effort routability effort MEDIUM -
Read Design
Optimize RTL 2 opt_timing timing driven routing MEDIUM -
Optimize Gate 3 fichold  hold fix violation v
Optimize Placement
Optimize Routing 4 sdf generate standrad dealy format file

Timing Option
+ - (Generate Bitstream

Operation Mode |Current Fage =

Sare || Close || Reset |
Z= 5-5 Optimize Routing Properties
Property Comments Default
effort Step rate optimization level MEDIUM
opt timing Delay optimization level MEDIUM
fix_hold Fix hold violation OFF
sdf Generate standard timing backoff files OFF
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5.6 Generate a bitstream file

Generate Bitstream is used to display the configuration information of the programmable switch

in the FPGA chip into bitstream data in binary 0 and 1 format for program download. The bitstream
generator generates a bitstream file for device programming, and the download tool loads the
bitstream file into an external SPI Flash memory chip or directly into the configuration memory
inside the FPGA.

1. Expand HDL2Bit in the FPGA Flow panel

2. Double-click Generate Bitstream, or right-click on Generate Bitstream and select Run. A file
will be generated:

Your_Project_Name.bit, this file is the configuration information of the programmable switch
in binary 0, 1 format

3. Parameter configuration

In the menu bar, expand Process — Properties, the Properties Configuration window pops up,
select Generate Bitstream to set it up.

5| Properties Configuration EI@
Properties Navigation Option Description Selection
Global Option 1 version  bit file version (hex) 00
Read Design
Optimize RTL 2 bin create binary configuration file and rbf file
Dpt!m!ze Gate 3c global crc comparison bit
Optimize Placement
Optimize Routing 4 time_info show dateftime info in bit file
Timing Option . —
Simulation 5 gen_mask generate mask file for verify FPGA
-I- Generate Bitstream
General Option
Control Option
Startup Option

Operation Mode [Current Fage -

Save || Clese || Reset |
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% 5-6 General Option

Property Comments Default
version Define the number of the bitstream file 00

bi onere A sty s e PRS0 o
C Generate a global CRC check bit ON
time_info Display date/time information in a bitstream file ON
gen_mask Generate a mask file for the verify FPGA OFF

Control Option is a 32-bit control register that is divided into several control options to
change the value of each item to achieve different control effects.

7| Properties Configuration

[F=) EER =X

Properties Navigation
Global Option
Read Design
Optimize RTL
Optimize Gate
Optimize Placement
Optimize Routing
Timing Option
Simulation

-l Generate Bitstream

General Option
Control Option
Startup Option

Option Description

-

(%]

Selection

melk_freq_div  oscillator frequency divider 2.5MHz hd
cascade_mode configuration pin done overload in flowthrough and bypass mode-

3 active_done  configuration pin done active
4 security read back security bit
5 persist configuration port persistence bit
6 close_osc close oscillator output

Operation Mode (411 Pages hd

Save ] [ Clase

) (o]

7 5-7 Control Option

Property Comments Default
mclk_freq_div spi flash clock division factor is used in cascade, 2.5MHz
done pin as input
cascade_mode ( 2'b11: flowthrougth mode None
2'b10: bypass mode)
active_done Done pin is active and is determined internally by cfg 0
security For 1 time, forbidden to read sram 0
persist Whether the spi pin continues to be used as the cfg pin in 0
user mode
close_osc Turn off the oscillator 0
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The Startup Option is a 32-bit control register associated with the startup item. The control principle is
the same as the Control Option.

5| Properties Configuration E@
Properties Mavigation Option Description Selection
Global Option 1 daone_sync sync external done pin
Read Design
Optimize RTL 2 usr_gsrn_en user gsrn enable
Opt!m!ze Gate 3 gsrn_sync_sel  gsrn sync selection
Optimize Placement
Optimize Routing 4 done_phase wakeup done phase
4 Generate Bitstream h K h —
General Option 5 goe_phase wakeup goe phase
Contral Option & gsr_phase wakeup gsr phase 110 hd
Startup Option
7 gwd_phase wakeup gwd phase 110 -

g lock wait foga wakeup wait lock
| Save || Cancel || Reset |
%R 5-8 Startup Option
Property Comments Default

done_sync Whether to synchronize the value of done pin 0
usr_gsrn_en Whether to enable the user's gsrn signal 0
gsrn_sync_sel Whether to synchronize gsrm 0
done_phase Decide which phase to release done 3'b100
goe_phase Decide which phase to release goe 3b101
gsr_phase Decide which phase to release gsr 3b110
gwd_phase Decide which phase to release gwd 3'b110

fpga wake up waiting clock

(NO WAIT: 0000
lock_wait PLLO : 0001 NO WAIT

PLL2: 0100
PLLO&PLL?2 : 0101)
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5.7 Syn_ip_flow

In the FPGA design process, if the user does not want the third party to see their own source code,
they can implement protection measures for the source code of the design, that is, the source code
is separately made into an IP module for third-party calling. To this end, TD provides users with the
function syn_ip_flow, which synthesizes the user's high-level circuit description into a gate-level
netlist, which protects the source code to a certain extent. When using this function, users need to
create two projects, add the source code to be protected in the first project and run syn_ip_flow,
add the peripheral circuit in the second project and call the netlist file generated by syn_ip_flow.
For example, in the demo module used in this manual, if the submodule that the user wants to
protect is uart_top, the following two projects need to be established:

Hierarchy Navigation » Hierarchy Navigation

4 Project: demol

0 AL3:AL3AL0LG144CT

4 =5 Hierarchy

4 .5 demo [ demow)
vga_clk - AL_PHY_PLL ( al3_macro.v )
vga - vga [ vgaw )
uart - uart_top { uart_top.ip.v )
DP 1024X16 - DP_1024X16 ( DP_1024X16.v )
led - led1602 ([ led1602.v )

dpram_top0 - dpram_top ( dpram_top.v

4 Project: uart_top
B AL3:AL3AL0LG144CT
4 Ei Hierarchy
4 B uart_top [uart_topw )
¥ baud_rx - baud { baud.v)
m uart_rx - uart_rx [ uart_rxv )
¥ baud_tx - baud { baud.v ) >
¥ uart_tx - uart_tx (uart_tv )
Constraints

E

dpram_top2 - dpram_top { dpram_top.v
dpram_top3 - dpram_top [ dpram_top.wv
des_topl - des_top ( des_topw )
des_top2 - des_top ( des_top.v )
des_top3 - des_top ( des_top.v )
» [¥] des_top4 - des_top ( des_top.v )
4 Constraints

[l demo.ade

( )

dpram_topl - dpram_top { dpram_top.v )
( )

)

FEBEEREREHEEREEE

[l demo.sdc

Project | Sources I Coregen |

The specific steps are as follows:

1. The submodules that need to be protected are built separately. In this example, the uart module
is used as an example to create a separate project.
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Froject Hame : uart_top| |
Froject Fath : C:/énlogic/test/demal Browse. . .

Device Family [M_ﬂ vl
Device Name ©  |AL3ALOLG144CT -

13. Add source files to the project

File Edit View Project Source Process Tools Window Help

O+ QAT GH meoin | Bk

D BE | &xDEBT 2™

Hierarchy Fawigation x |
a | Project: uart_top
i AL3:AL3AL0LG144CT7
PR Hierarchy
4 3 uart_top (uart_topw )
V] baud_rx - baud ( baudw )
[ uart_rx - uart_rx (uart_rxwv )
[¥) baud_tx - baud ( baud. )
[ uart_tx - uart_tx (uart_txwv )

|| Constraints
Project | Sowrces | Coregen | Console—xl
FFGA Flow x|

-

I %¥ User Constraints

Fun on = WOTING
» 5 HODL2Bit Flow
L& Download CMD-004 : start command “import_device al3_10.db —package LGFP144”
i Chip View b
& [£] Design Summary VLG-002 : analyze verilog file C:/fnlogic/test/uart_top/src/baud. v

VLG-002 : analyze verilog file C:/fnlogic/test/uart_top/src/uart_rx.v
VLG-002 : analyze verilog file C:/&nlogic/test/uart_top/src/uart_top. v
VLG-002 : analyze verilog file C:/fnlogic/test/uart_top/src/uart_tx. v

4

Process ¥izibility Conzole Error Harning

14. When you run syn_IP_flow, you need to set the parameters first:

Process — Properties — Global Option — syn_ip_flow, set this parameter to ON and click
“Save” to save.
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% | Properties Configuration E’E
Properties Navigation Option Description Selection
Global Option 1 syn_IP flow generate only synthesized netlist as IP module
Read Design
Optimize RTL 2 message flow message information level STANDARD ~

Optimize Gate

U

o 3 thread number of threads in flow run AUTO
Optimize Placement

Optimize Routing
4 Generate Bitstream
General Option
Control Option
Startup Option

| Seve || Cancel || Resst |

15. After the parameter setting is completed, click the icon @ to run the project. After the project
runs, TD will generate two files: project_name.ip.v and project_name.ipr.v, and store them in

the project directory. These two files are completely functional. Equivalent and can be used
for simulation.

However, project_name.ip.v contains information such as naming and declarations in the
source code for easy debugging. Project_name.ipr.v hides the naming and declaration
information in the source code to better protect the source code.

-~ Anlogic TD - Ci/Anlogic/test/uart_top - uart_top EI@

File Edit View Project Source Process Tools Window Help

JWBH &js). P T W= QQ::@;::_ES Transcript %ll;

Hierarchy Havigation x

4 || Project: uart_top
i AL3:AL3AL0LG144CT
4 i Hierarchy

FIF. Y uart_top ( uart_top.wv ) Consets £
V] baud_rx - baud ( baud.v) FN-001 : Merzed 2 instances. -
V] uart_rx - uart_rx (uart_rxv) EUN-001 : Processed 0 AL_LOGIC_BUF instances.
") baud_tx - baud ( baud.v ) RUN-001 : Packed 0 mult and 0 SEQ to BLE.
[) uart tx - uart tx (uart_tev) ETL-100 : Map 6 macro adder

1l Constraints EIN-001 : 363/2 useful fuseless nets, 328/2 useful /useless insts

CMD-004 : start command “map”

EUN-001 : Fumning zate level optimization.

ETL-100 : ¥ or Z is treated as constant in optimizing instance

Project | Sourcez | Coregen uart_tx_ al_const_x.

T, Tl « || ETL-100 : Logic optimization runtime opt = 0.08 sec, map = 0.00 sec
RTL-100 : Mapper mapped 213 instances intao 76 LUTs

" 2 User Constraints ETL-100 : Mapper removed 1 lut buffers

b Ee HDL28it Flow CMD-004 : start command “write_verilog —nolf uart_top. ip.v”
;P Download ETL-100 : write out verilog file uart_top.ip.v 1
O Chip View 3> =

b [£] Design Summary

Frocess ¥izibility Conzole Error Harning

4
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[E=8 E=l
@©'| v HERL » sys (C) » Anlogic » test » uarttop » - | +y | | #E5E vart top ol
IR &|E) EEN IR #EIH)
EiR BEIER - HE v FrETi= =~ 0 @
=l Subversion * | = : AR E il o
B | src 2015/10/14 16:08  Irftss
& EA | | abchistary 2015/10/20 17:40  HISTORY .. 1 KB
21 3o = [3) rtlarea 2015/10/20 17:40  AREA ST 1KB
ol RETE |7] td_2015-10-20_17-38-17.log 2015/10/20 17:40  LOG Irft 6 KB
=54 =% uart_top.a 201571042 7 roject 3
@ BF p.al 2015/10/20 17:40  TD Proj 3 KB
A ZengWenYan |7] vart_top.ipw 2015/10/20 17:40 v 3T# 35 KB
N jHEE, |Z] vart_top.ipr.v 2015/10/20 17:40 WV I 30 KB
€ miE il
l 7s

5. Create a new project, and call the project_name.ip.v or project_name.ipr.v generated in the
previous step, and add the corresponding constraint file for the project, run the entire project,
and complete the whole process of syn_ip_flow.

Hierarchy Havigzation

K]

K]

4 | Project: demol
B AL3:AL3AI0LG144CT
4 =i Hierarchy

4 .5 demo (demow)

] vga_clk - AL_PHY_PLL ( al3_macro.w )

¥ vga - vga [ vga.w )

uart - uart_top { uart_top.ip.v )
DP_1024X16 - DP_1024X16 ( DP_1024X16.wv )
led - led1602 [ led1B020 )

dpram_top0 - dpram_top ( dpram_top.v )
dpram_topl - dpram_top ( dpram_top.v )
dpram_top2 - dpram_top ( dpram_top.v )
dpram_top3 - dpram_top ( dpram_top.v )
des_topl - des_top ( des_top.v ]
des_top2 - des_top ( des_top.v )
des_top3 - des_top [ des_top.wv )
des_topd - des_top ( des_top.v ]

HEHEEEEHEEEE

4 | Constraints
[ demo.adc
[l demo.sdc

Froject Sources Coregen

http://www.anlogic.com

129 LBLRESRKRERARE




Tang Dynasty ( TD ) W

5.8 Synthesis Keep

Using Synthesis keep ensures that the signal will not be optimized by subsequent processes, making
it easy for users to debug later.

The specific practices are as follows:

1. In the verilog file, add the appropriate comment for the signal you want to keep. The comment
is written as:

//synthesis keep = 1; /*synthesis keep=1%*/;
//synthesis keep = true; /*synthesis keep=true*/
//synthesis keep; /*synthesis keep*/
Such as:

module test keep f(clk, s, b, c, out];
input clk;
input [3:0] a;
input [3:0] b
input [3:0] o
output reg [3:0] out;
wire [3:0] =ig; //eynthesis keep
aszign =iz = a & b;
always®(pozedge clk)
begin
ot <= sig | e

end

endmodule

2. Save the file and compile it;
3. This internal signal sig can be viewed when using the debug tool.

4. The wording in vhdl is as follows:

attribute keep : BOOLERN;
attribute keep of clkc wire : signal is TRUE;

Among them, clkc_wire is the net / bus that needs to keep.
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If you want to keep multiple identical modules in design from being optimized, TD provides a way to
keep instance.

The module ef2_ram in the following figure is completely equivalently instantiated multiple times in
the top module. If the combine keep function is not used at this time, all instances will be merged
into one BRAM. To keep all instances from being optimized, you need to add the comment
"//synthesis keep" to each level of the instance.

[ test_keep.v*
1
2 :module test keep( 14 module ef2 ram ( doa, dia, addra, cea, clka, wea, rsta );
g input clk, 15
4 input [9:0] addr, 16 output [0:0] doa;
51 input di, i
6 output [7:0] do ); ls input [0:0] dia;
7 1o input [9:0] addra;
8 genvar x; 20 input wea;
9 | 21 input cea; =
10 generate 22 input clka;
11 for (x=0; x<8; x=x+1) 23 input rsta;
12 begin : ram 24
13 | ef2 ram inst 25 EF2 LOGIC BRAM #( .DATA WIDTH A(1),
Laf | i (.dia(di), 26 .ADDR_WIDTH A(1@),
15 .addra(addr), 27 .DATA DEPTH A(1024),
16 .wea(l'bl), 28 .DATA_WIDTH B(1),
17 .cea(l'bl), 29 .ADDR_WIDTH B(10),
18 .clka(clk), 30 .DATA_DEPTH_B(1024),
191 .rsta(1'b@), 31 .MODE("SP"),
20 | .doa(do[x])); 32 .REGMODE_A("NOREG"),
il end 33 .WRITEMODE_A("NORMAL"),
22  endgenerate 34 .RESETMODE ( "SYNC"), !
23 | 35 .IMPLEMENT{"9K"), i
24 | 36 .DEBUGGABLE({"NO"),
25 endmodule 37 .PACKABLE("NO"),
26 38 JINIT FILE("NONE"),
39 JFILL_ALL({"NONE"))
40 | inst( //synthesis ki
41 .dia(dia),
42 .dib({1{1'b6}}),
43 .addra(addra),
44 .addrb({10{1'b0}}),
45 .cea(cea),
46 .ceb(1'b0),
a7 .ocea(l'b0),
48 .oceb(1'b0), L
49 .clka(clka),
50 .clkb(1'b0),
51 .wea(wea),
52 .web(1'b0),
53 .bea(1'b0),
54 beh(1'bhB) [~]
[«] im >
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5.9 Introduction to Timing Report

When HDL2Bit Flow is running, double-click Design Summary -> Timing Summary to open the
Timing Report. The main interface is as follows:

" Bnlogic 1D - CyUsers/wenyan.zeng/Deskiop/work/al3/dema - demo =T s
Fle Edt View Project Souree Process Tool Window Help
@B B PARG ™~ @0« Bap ®m 5 B
Miererchy Hovigation Y~ Timing Report
= | Project demo Report Navigation “|| Device Package Reportievel Errors Pathe Setup Slack Hold Slack Time
B ALLALIALOLGLACT Timing summary |2 810 1QFP144 Derai 3 B4 L03Tm 2014rs 0180605095509
carchy = Timing constraints
demo { srcjdemon ) & clock: dlk_vga_25m
3 vga_clk - AL PHY_PLL { E-/anlogic/TD4. 1891 farch/al3_macroy = Setup check |
1 vga - vga (srefvgan ) % Endpoint:_sluS7ohgalreg2 blar Timing Group Statistics
uart - uart top { src/uart fopr ) * Endpoint: _a| uSeShvgajregd bsar o
[P_1024X16 - DP_1024X16 [ sre/0P_1024X16. | # Endpoint: vaa/reg2_bi_s_uT2F I
led - 1ed1602 { sre/led 1602 ) % Endpoir:_a uSESjuga/reg3 bdar wen Ferica dax frey  Swew  Fameur  THS
dpearm_topd - dprem. 10 ( src/dpram_topy ) + Endpint: galregd bOF (40.0000E3) 10,5218 LS O.€las 397 0.000s
cipeam i - dpt s g Cacfoe S Endpoint: vaa/rey (s0.0002) 459108 222,66z 0,018 18

4 (5] dpram_top2 - dpram top ( src/dpr

: + Endpoink vga/reg0_bShga/reg0_bhF L
¥ [ dpram_top3 - dpram.top { src/dpram_topv | Hold check
# ] des sopl - des.top ( sresdes topy ) % Endpoint: vga/reglbOhvga/regl bSF £ et
% [ des top2 - des_top ( src/des top ) % Endpoint: vgajregl bOhgafregl bS5
des_top3 - des_top ( src/des topx ) = Endpoint:_al_uS93jvga/reg b2
des_topd - des_top ( src/des._topx ) * Endpoint: vga/reqD_bIhgalregd b3F
= W Constraints % Endpoin: vga/reg0_bibga/reg0_ biF
1 sre/demo.nde % Endpoiot: vga/ieg0_bShvgalregl b6+
[ srefdemossdc % Endpoint: sl u33jvga/reg? bEF
= lock led k.
= Sewup check

% Endpoint: cd/req1 b2lled/regl b3
 Endcint: g b2l regs 635

Swarear

o = Ercpeins s wb8Blceg_bAF

e % Endpoint: cdireg1 b1l sl US30F

¥ User Conmraions - Hold check

= B HDL284 Flow b
= s * Endpoint: lcd/reg0_b1lcdfregd 25
5 Read Design % Endpoint: led/regd_b1fledjregl_b2F
5 Optimize RIL % Endpeint: ed/req0 bS| al u352F
B Optimize Gate & Endpoint: lcdiregl b2fldiregl 3£

5 Optimize Placement
5 Optimize Rauting
5 Generate Bitstream
( Downiosd
= £ Design Summary

Teas Yiee | Tont View

dicmo) 25

9669100050000000000"
t to generate bitstream.

RIL Summary
Gote Summary

Physicsl Summary
Timing Summary

(IS

gen -bit C:/Users/wenyan. zeng/:esxcawmruaumemmemo bit -version 0X0000 -svf C:/Users/wenyan.zeng/Desktop/
comment_on -g ucode:00000000110010100000000000000000 -bin C:/Users/wanyan.zeng/Desktop/work/al3/demo/demo.bin -hd
000000" in 5.549246s wall, 11.934076s user + 0.078001s system = 12.012077s CBU (216.5%)

00000000AASES9669100

CMD-006 : used memory is 286 MB, reserved memory is 236 MB, peak memory is 410 MB

Prosuss
Timing Report interface consists of the following sections:
[ - Timing Report [=Y
Report Navigation Device Package Report Level Errors Paths Setup Slack Hold Slack Time
- Timing summary 1 al3_.10 LQFP144 Detail 3 82414 1.037 ns -2.014 ns  2018-06-05 09:55:09
[ Timing constraints
- clock: clk vga_25m
. -Setup check Timing Group Statistics
= Hold check E Timing group atatistica
Endpoint: vga/regl_b0|vga/regl b5.F £ Clock constraints
Endpoint: vga/regl_bOjvga/regl_bS.F Clock Name Min Period Max Freg Skew Fanout  TN3
Endpoint: _aluS93vgafregl b2F sys_clk (40.000MHz) 10.921ns 91.566MHz 0.16lns 297 0.000ns
Endpoint: vga/reg0_bllvga/regl_b3.F clk_wga_25m (50.000MHz) 4.491ns 222.66THHz 0.015n=s 19 0.000ns
Endpoint: vga/reg_bllvga/regl_b3.F led clk (50.000MHz) 6.812ns 146.799MHz 0.003ns 19 0.000ns
. Minimum input arrival time before clock 5.223ns
Endpomt: vga/’regOﬁbS|vgafregOib6.F i Maximum output required time after clock T7.799ns
Endpoint: _al_u383jvga/regd_b6.F ' Maximum combinational path delay no constraint path
- clocks led_clk
#- clock: sys_clk
- Set input delay: Ins max, and 1ns min.
(¥ Set output delay: Ins max, and 1ns min.
Tree View Text View

1. Report Navigation

Here is the directory tree for the timing report, which is listed hierarchically in order: timing
constraint type, timing check type, EndPoint name, timing path name, and so on.
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2. Timing Summary
The chip, package, and abbreviated timing statistics for the timing report are listed here.
3. Timing Group Statistics

Clock constraints: lists the minimum period, maximum frequency, skew of the clock tree, fanouts,
and TNS data that each clock defined in the SDC can reach;

Minimum input arrival time before clock The maximum delay of the input->reg path inside the
FPGA chip.

Maximum output required time after clock :The maximum delay of the reg->output path inside the
FPGA chip.

Maximum combinational path delay : Input->output The maximum delay of the combined logical
path of the passthrough.

Expanding the Setup Check or Hold Check under clock in Timing constraints will display the
corresponding number of timing paths according to the proerties setting. Double-clicking on a

certain timing path will display the details of the timing path in the right column of the

Timing Report, where the main entries are displayed. The meaning is as follows:

Start Point Refers to the starting point of the timing path, typically the clock side of the register or the original input
End Point Refers to the end of the timing path, typically the input data pin or the original output of the timing unit
Point List the node names passed by the timing path in turn

Type Indicate whether the time series path of the segment passes through a cell or a net
Incr Delay increment of the segment timing path

Source File

Indicate where the net is defined in the Source File (requires the net_info option)

Arrival time

Indicates the arrival time of this timing path:

Arrival time = Tlalunch edge + Tlaunch clock delay + Path delay

In the case of setup check, the maximum possible delay, while in the case of hold check,
the minimum possible delay, and the arrival time of the trigger clock is also included.

Logic

Indicates the proportion of delay that a logical resource occupies in the entire timing path

Net

Indicates the proportion of delay that the interconnect resource occupies in the entire timing path

Required time

Indicates the required time for this timing constraint:
Maximum path constraintGetup check ) Required time = Teaprure edge + Tcapture clock delay — Tsetup

— Lclock uncertainty

Minimum path constraint ( hold check ) Required time = Tepwre edge + Thotd + Teiock uncertainty

Slack

Indicates the slack margin of the timing path. A value less than 0 represents a timing risk:

Maximum path constraint ( setup check ) Slack = Required time — Arrival time
Minimum path constraint ( hold check ) Slack = Arrival time - Required time
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Timing Path Value Info Source File
FHTiming path: ledfres_bl [ledfregl_b? clk—>ledfregl b2 |

Start Point led/reg0_bllled/reg0_b2.clk (r.

End Point lcd/regl_b2?|lcd/regl_b3.c[1l] (-

Point Type Incr

Ledfregl_bl [led/ree_bZ. clk clock &77

“Lledfredl_bl [1cdfregd_b2. q[0] cell 146

| al_u348 |led/regn b0 B[1] (12 a1 net (fanout = 6) L4468 C:/Users/wenyan.zeng/Desktop/work/al3/demo/src/lecd1602.v(42)
392

-_al_u349 |Led/regd_b0. £[1] ChipView ~Jce11
~_al_ud50|_al_udd9. c[0] (_al_s Feiras
_al u50|_al w449, £[0] f
&l _n450|_al_udd49 d[1] (_al_n448_a)
_al_w450|_al_wt49. £[1]

~_al_n451 |ledfled_rs_reg alt] (_al_nd30_a)

net (fanout

HFOo oo oD oo oo
)
et
o

_al w51 |ledfled_rs_reg £[1] cell
~_al_uddE|_sl_uS6. b[0] (ledfnd0_lutinw) net ({fanout = 15)
- _al_ui48|_al_uwBSB. £[0] cell =
sl _uh94|_al_uwha3. e[0] net (fanout = 2) 0.
_al_uf94|_al_wES3. £[0] cell B
al_ufR94|_al_uf93 al1] net {(fanout = 1) o
al_uB94|_al wh93. £[1] cell 0
cdfregl_bZ|[lediregl b3. e[1] (_al/uf84_o) net (fanout = 1) 0.841
~Arrival time 8.295 (8 1wvl) CHIP VIEWER
- logic 51%
- net 49%
Required time 21.483
- 5lack setup check 13.188 ns

/¢ Tining Repert || \/ [¥ 1cdlB02. v B\

36 reg lcd rs ; o
37 reg clk div H

38 reg [17:0] delay cnt ;

=8 reg [7:0] lcd data H A
40 reg [4:0] char_cnt = I
41 reg [7:01 data disp

42 ﬁeq [9:0] state =

43 parameter idle = 10'b000000000,

44 clear = 10'b000000001,

45 set function = 10'b000000010,

46 switch mode = 10'b000000100,

47 set_mode = 10'b000001000,

48 shift = 10'b000010000,

49 set_ddraml = 10'b000100000,

cn mnd Ao — 1n1kaninannnn

4| m | b

The naming rules for Timing path are:

"/" indicates a hierarchical relationship;
“|” indicates a parallel relationship;

" indicates affiliation.
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The following table describes the meaning of each node through which the timing path passes:

Point Type Incr Comment

led/reg0_b1|lcd/reg0_b2.clk | clock 1.677 |Indicates that reg0_b1 and reg0_b2 in the lcd module are
merged into the same slice, starting at the clk end of the
slice.

Clock represents the delay of the clock tree is 1.677ns

led/reg0_b1[lcd/reg0_b2.q[0] | cell 0.146 The delay inside the cell, that is, the delay from the clk
end of the slice to the output q[0] is 0.146 ns.
_al_u349|lcd/reg0_b0.b[1] Net 0.446 For the net delay, the line delay between the q end of the
(Icd/state[2]) fanout=6 previous slice and the b end of the next slice is 0.446 ns;

in parentheses is the net name: net lcd/state[2].
Fanout=6, which means that the signal drives a total of
6 pins.

For the net that gives the file path, you can right click on the net, click Source to jump to the
corresponding place of the source file, click ChipView to display the specific trace of the path
in ChipView, and the blue line is the net. The part of the entire path.
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6 AL3S10 Device

6.1 Introduction to the AL3S10 device

Anlogic's latest AL3S10 FPGA is based on Anlogic's proven low-cost, low-power programmable
FPGA AL3A10, which is sealed with a 2M x 32bit SDRAM using the latest 3D sealing technology.
The AL3S10 FPGA has a smaller, simpler and more reliable device package and a larger embedded

memory capacity, making it ideal for high-capacity, high-speed data acquisition, transmission and

conversion applications.

Special advantages:

Multi-variety, large capacity built-in storage space

[

Built-in 64Mb SDRAM memory space, 32-bit data bus width, up to 200Mhz operating
frequency, maximum read/write bandwidth up to 800MB/s

Built-in 48 EMBIK random read/write RAM, which can be configured as true dual port,
simple dual port, single port RAM and FIFO working mode. The bit width can be configured
as 512x18, 1Kx9, 2Kx4, 4Kx2, 8Kx 1, the highest frequency is 250Mhz

Built-in 2 32Kb RAM, configurable as single-port RAM, dual-port RAM, independently
configurable as 2Kx16 or 4Kx8

Smaller package, more 10, better for PCB layout

[

[

HLQFP144 package, EPAD ground, up to 111 general purpose 10, 4 reusable 10
Supports up to 16 pairs of True LVDS with a maximum frequency of 600Mbps
0.4mm pitch, 18mm x 18mm ultra small package

Only need 1.2V, 3.3V two sets of voltage supply

Optimized pinouts make it easy to use all of the device's 10 with just two layers of PCB
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[l Supports simple and low-cost SPI FLASH configuration; after power-on configuration,
FLASH can be used as a user.

6.2 Use internal SDRAM

The AL3S10 embeds a 2M x 32bit SDRAM with a maximum operating frequency of 200Mhz and
a maximum read/write bandwidth of up to 800MB/s. SDRAM and FPGA are deeply integrated by
software, so if you want to use SDRAM, you only need to instantiate the following IP module at the
top level. The prototype of this IP is as follows:

AL_PHY_SDRAM_2M_32 U_AL_PHY_SDRAM_2M_32(

.clk(SD_CLK), // SDRAM clock 1bit {138
.tas_n(SD_RAS_N), // SDRAM line strobe 1bit {iI 8
.cas_n(SD_CAS_N), //SDRAM Column strobe 1bit {if %%
.we_n(SD_WE_N), //SDRAM Write enable  1bit i 3%
.addr(SD_SA), //SDRAM address 11bits i1 2%
ba(SD_BA), // SDRAM BANK address 2bits i1 3%
.dq(SD_DQ), // SDRAM data 32bits 11 3%
.dm1(1'b0) // SDRAM Data mask  1bit {iI%%

)

The pin assignments for SDRAM are as follows:

SDRAM pin name SDRAM pin description Pin connection
DQO ~ DQ31 Data pin 0 ~ data pin 31 Connected to IP
SA0 ~ SA10 Address pin 0 ~ address pin 10 Connected to IP
BAO BANK address foot 0 Connected to IP
BA1 BANK address foot 1 Connected to IP
WE_N Write enable Connected to IP
RAS_N Line strobe Connected to IP
CAS_N Column strobe Connected to IP
CLK Chip clock Connected to IP
CS_N Chip Select Internal pull down
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DMO Data 0-7 Shielding Internal pull down
DM1 Data 8-15 Shielding Connected to IP
DM?2 Data 16-23 Shielding Internal pull down
DM3 Data 24-31 Shielding Internal pull down
CKE Clock enable Internal pull high

When using SDRAM, please note the following:

1. DQO~DQ31 are two-way data feet;

2. The SDRAM operating clock CLK requires a 90 degree phase difference from the FPGA
internal clock;

3. When DM1 is assigned a value of 0, 32-bit data is available; assigning a value to DM1 and
masking 8-15 bits of data reduces power consumption.
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6.3 AL3S10 software usage process

6.3.1 Build project

1. Project —» New Project, 1E#F 234 AL3S10

5| New Project Wizard @
Froject Name :  al3sl0_test

Froject Path : C:fdnlogieftest

Device Family : [ALS ']

Device Hame : lAlSﬁlUBGZSECT vJ

ALILISLGI44CT
AL3LISBG2S6CH
ALZAOBLGL44CT
ALIAOBEG2SECT
ALZALOLGI44CT
ALIALOBGRSECT
ALZALOOBGAG4CT
ALZALOOBGT 1S6CT
ALZALOOIF

o) Cowen

2. Add a source file to the project and add the sdc and adc constraints.

~ Anlogic TD - E:/FAE_CASES/SDRAM_Guideftio_re led v2/led re_16scan - led_re 16scan =2 ECE ===
File Edit View Project Source Process Tools Window Help
)P B XD N PN 0+ [@QALATS vwes [ Bmk
Hierarchy Navigation x [ sdr_sdram v I re_Zscan_top. v B\
— 346 . CNDACK {2d_cmd_ack), B
4 Project: led_re_l6scan 347 CDATAIN(fifol_q), //

AL3:ALIS10 348 -DATAOUT (fifo2_data),
Hierarchy 343

4 8. re_2scan_top ( ../re_2scan_top.v ) g:: . ;ggg_;ﬁ,
E UOQ_AL_LOGIC_IDELAY - AL_LOGIC_IDEL... 352 :CS_N 6, 2
%) UI_AL_LOGIC_IDELAY - AL_LOGIC_IDEL... 353 .RAS_N(SD_R4AS_NI,
[¥] UZ_Al_LOGIC_IDELAY - Al_LOGIC_IDEL... 354 LCAS N(SD_CAS_W),
[¥) U3_AL_LOGIC_IDELAY - AL_LOGIC_IDEL... ggz -ggigésgﬁgﬁﬂ)s
[+] U4_AL_LOGIC_IDELAY - AL_LOGIC_IDEL... 357 ) . -
[ u_pllt - pliL (./pllLy) 358
[¥] u_reset_gen - reset_gen ( ./reset_genv ) 359 | PHY_SDRAN_ZM_32 U_AL_PHY_SDRAM_ZM_32(
> E u_Packet Decode - Packet Decode ( ../... g:: 5;1255\[2531:3-‘5_N),
> 1) ur_DP_2048X8 2048X8 - DP_2048X8_2... 362 - cas_n(SD_CAN_N),
[ ug_DP_2048X8_2048X8 - DP_2048X8_2... 363 . we_n(SD_VE_I,
[¥) ub_DP_2048X8_2048X8 - DP_2048X8_2... 364 . addr (SD_SA),
[4] ud_r_trans_ram - r_trans_ram ( ./r_tran... g:z -ba(sD_BA),
= . dq(30_DQ),
%) ud_g_trans_ram - r_trans_ram { ../r_tra... 367 L dm(17B0)
[V} ud_b_trans_ram - r_trans_ram ( ./r_tra... 3e8 3
[¥) u_ram_data_switch - ram_data_switch (.. :gz stlran_read weits u sdran read write(
[¥) fifol 1 - FIFO_512X12 [ ./FIFO_512X12... = _read. = _read p—
¥) fifol 2 - FIFO_512X12 (./FIFO_512X12.., a72 rston(ret sd led),
[¥) u_sdram - sdr_sdram ( ../sdr_sdram.v) 373 . frame_shift (frame_shift_copy),
[ U_AL_PHY_SDRAM_2M_32 - AL_PHY_S... S - frame_full (frane_full), H
V) u_sdram_read_write - sdram_read_writ... 376 =
o [9) fifo2 1 - FIFO_512X12 (./FIFO_512X12... 377 . 50_cnd_ack (sd_cnd_ack), -
> [¥] fifo2_2 - FIFO_512X12 (../FIFO_512X12... ETE . =d_cmd (=d_cmd),
4] u_led_driver - led_driver ( ./led_driverv ) :;3 + 5d_addr (sd_addr),
“ W Constraints 381 Lfifol_wid(fifol_wid),
") led_screen_driveradc 382 L fifo?_wid{we fifo2 wid),
% led_screen_driversdc 383 cwritefifo(writefifo],
384 .readfifolreadfifol)); =
Project Sources < | i s
Conzole X

X

FFGA Flow

> ¥ User Constraints
» E¢ HDL2Bit Flow

(o Download
Chip View

Process Visibility Conzole Frror Warning

b4

[om | »

1

http://www.anlogic.com 139 FBTRESRRBREAF



Tang Dynasty ( TD ) W

3. The entire process of running HDL2Bit

FPizh Flow x

+ 4¥ User Constraints
4 55 HDL2Bit Flow
S Read Design
» Optimize RTL
S Optimize Gate
= Optimize Placement
S Optimize Routing
5 Generate Bitstream
Lo Download
8 Chip View
+ | =| Design Summary

Process Vizsibility

6.3.2 Use of special IP

1. An IO delay unit that can be used to adjust the input delay of the RGMII signal.

AL_LOGIC_IDELAY UO_AL_LOGIC_IDELAY(.i(PHY1_RXDV),.o(rxdv_int));
defparam UO_AL_LOGIC_IDELAY.INDEL = 1;

After use, there is an initial delay of 0.2ns. The parameter is used to set the delay length. For
each additional 1, the delay is increased by 0.1ns. For example, when the parameter is set to 1,
the delay is 0.3ns.
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- Anlogic TD - E:/FAE_CASES/SDRAM_Guide/tio_re_led v2/led_re_16scan - led_re_16scan [=n o
File Edit View Project Source Process Tools Window Help
Hierarchy Navigation x @re_Zscan_top.v@ Vl& sdr_sdram. v \f@ al3_macro. v \
P 127 -
4 f'"rqect. led_re_l6scan 128 reg[23:0] test ont:
O AL3:AL3S10 129
4 =i Hierarchy 130 A1 LOGIC_IDELAY U0_AL_LOGIC_IDELAY(.i(PHY1_REDV),. o(rmdv_int)):
> o re_2scan_top (. re_2scan_top.wv ) il
. 132 defparam U0_AL_LOGIC_IDELAY. INDEL = 0,
4 Constraints 133 [
[l led_screen_driveradc 134 AL _LOGIC_IDELAY TH_sL_LOGIC_IDELAY(.i(PHY1_RED[01),.o(r=d_int[01));
14l led_screen_driversdc 135
136 defparam Ul_&L_LOGIC_IDELAY. INDEL = 0;
137 AL _LOGIC_IDELAY U2_aL_LOGIC_IDELAY (. i (PHY1_RXD[11),.o0{rzd_int[11}};
138
139 defparam UZ_AL_LOGIC_IDELAY. INDEL = 0;
140 AL _LOGIC_IDELAY U3_aL_LOGIC_IDELAY (. i (PHY1_RXD[21),.o0{rzd_int[2]1});
141
142  defparan U3 &L LOGIC_IDELAY. INDEL = 0;
143 AL _LOGIC_IDELAY U4_aL_LOGIC_IDELAY (. i (PHY1_RXD[31),.o0{rzd_int[3]1));
144
145 defparan U4_iL_LOGIC_IDELAY. INDEL = 0;
146 S
Froject Sources 4 | 11 [3
FPGA Flow X Console *x
> 4¥ User Constraints 5y
- 5 HDL2Bit Flow E
L5 Download
i Chip View S
Process ¥izsibility Console Error Harning

2. 10 input double edge sampling unit IDDR for double edge sampling of RGMII input signal

(.ql(rxd_r2g_tmpl[3]), .q2(rxd_r2g_tmp[7]), .clk(rxc), .d(rxd[3]), .rst(~rst_n));

3. 10 output double-edge drive unit ODDR for double-edge drive of RGMII output signal

AL_LOGIC_ODDR ODDR_0

(.q(txd[0]), .clk(txc_tmp), .d1(txd_tmp[4]),

http://www.anlogic.com
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7 Functional simulation

TD supports users to use third-party tools (such as Synopsys VCS, Mentor Graphics Modelsim, etc.)
for functional verification and timing verification. The TD provides the functional and timing models
required for simulation.

This chapter focuses on the process of generating the files required for Modelsim simulation in the
TD software.

1. Set the relevant parameters before running HDL2Bit Flow.

Process — Properties — Optimize RTL : set rtl_sim_model ON,

] Properties Configuration EI@
Properties Navigation Option Description selectior
Global Option 1 generate post-rtl simulation model

Read Design
Optimize RTL 2 merge_equal merge equivalent logic

Opt!m!ze Gate 3 opt_arith arithmetic optimization
Optimize Placement

Optimize Routing 4 max_fanout  limit maximum fanout of nets 993

Timing Option p i e default value £ i i
- Generate Bitstream 5 fix_undriven  giving default value for undriven nets and pins |:-

General Option
Control Option
Startup Option

Operation Mode |Current Fage +

[ swe [ ctese ][ mems |

Process — Properties — Optimize Gate : set gate_sim_model ON,

7| Properties Configuration EI@
Properties Navigation Option Description Selection
Global Option 1 map_sim_model generate post-map simulation model

Read Design

Optimize RTL 2 generate post-gate simulation model -

Opt!mfze Gate 3 pack_seq_in_io pack sequential gates into 10 resource -

Optimize Placement

Optimize Routing 4 pack_effort packing optimization effort m

Timing Option .

=} Generate Bitstream 53 opt_area area optimization effort W

General Option 6 opt_timing timing driven optimization m
Control Option
Startup Option 7 auto_partition  split the netlist for quality and runtime balance E

8 report area report information level STANDARD v

Operation Mode |Current Page =

save | [ clese [ Reset |
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Process — Properties — Optimize Routing : set sdf ON,

Cptimize Placement

Timing Option
-} Generate Bitstream
General Option
Control Option
Startup Option

5 | Properties Configuration EIIEI
Properties Mavigation Option Description Selection
Glabal Option 1 effort routability effort MEDIUM ~
Read Design
Optimize RTL 2 opt_timing timing driven routing MEDIUM hd
Optimize Gate 3 fichold  hold fix violation

Optimize Routing 4 m generate standrad dealy format file

Operation Mede [Current Faze =

’ Save ] ’ Close ] [ Reset ]
2. Set Modelsim simulation related parameters
5| Properties Canfiguration EI@
Properties Navigation Option Description Selection
Global Optien 1 lib Simulation Library Directory |E:/anlogic/sim_lib Q
Read Design
Optimize RTL 2 runtime  Simulation Runtime 1000 ns
Opt!m!ze Gate 3 resolution Simulation Resolution 1ps -
Optimize Placement
Ciptimize Routing
Timing Option
Simulation
+- Generate Bitstream
Operation Mods
Save l [ Closze ] [ Reset l
Property Comments Default
lib Specify the library file for the simulation No default value, you need to specify manually
runtime Specify when the simulation runs 1000 ns
resolution  Specify the time precision of the simulation 1  ps
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3. Run HDL2Bit Flow

4. Run Tools —» Simulation

|To-o|s Window Help

1P Generator Ctrl+Al+C

Vaih |

Timing Wizard Ctrl+Alk+T
Timing Analyzer

Schematic Viewer 4

Chip Viewer
Debug Tools L4

Simulation L Behavioral Simulation

B Download Post-RTL Simulation

Device Chain Post-Gate Simulation

Post-Route Simulation

Perform Behavioral Simulation when HDL2Bit Flow runs to the Read Design step;
Post-RTL Simulation can be performed when HDL2Bit Flow runs to the Optimize RTL step;
Post-Gate Simulation can be executed when HDL2Bit Flow runs to the Optimize Gate step;

Post-Route Simulation can be performed when HDL2Bit Flow runs to the Optimize Routing step.

5. Define the testbench file

If you click Post-RTL Simulation, the following dialog box will pop up, you can add an existing
testbench file, or you can create a new testbench file. When creating a new one, you need to
specify the corresponding module.

= Define a testbench Bl

() Add an existing testbench

File Hame: | | Browse |

@ Create a mew testbench

File Fame: C:fUsers/wenyan. reng/Tesktop worlyal3/ demo/demo_th. w Browse

Module Associated:

IF_1024X16

baud

des_top
dpram_top

Lkey_=al
1lcdiB0z
1f=r_counter
oc_des_area opt
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After clicking OK, prj_tb.v and prj_name_rtl_sim.do will be generated in the project directory and
these files will be opened in the TD interface. Note that there is no incentive in prj_tb.v, you need to
fill it in manually before doing the simulation.

B demo_tbw 1= J[mEss] | B demortl sim.do [@]=]
29 always #(PERIOD/2Z) sys_clk = ~sys_clk; - 1 #
30 # Create work library
31 //glbkl Instantiate +
32 glbl glbl(); i

1ib work
33 -‘
34 //Unit Instantiate

# Compile scurces
35 democ uut( 1

[
O W m U W
e e

36 -key_in(key_in), vlog C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo_rtl_sim.v
37 .rs232 rx(rs232_rx), vlog C:/Users/wenyan.zeng/Desktop/work/al3/demo/demo_tb.v
38 . 5w (sW) . #

39 -sys_clk(sys_clk}, 11 # call vsim to invoke simulator

40 .sys_rstn(sys_rstn), 12| +

41 -beep (beep) , 13 wsim -L E:/anleogic/sim lib -gui -novopt work.demo_tb
4z .clk_vga_ 25m(clk_vga_25m), 14 #

43 .disp RGE(disp RGB), 15 +# Add waves

44 .hsync (hsync), 16 #

45 -1cdl12864_data(lcdl2864_data), 17 add wave *

46 -1cd12864_en(1cdl2864_en), 18 #

47 -1cd12864_rs(1cdl2864_rs), 19 # Run simulatiocn

48 -1lcdl2864_rw(lcdl2864_rw), 20 #

49 .led(led), 21 run 1000ns

50 Lrs232_tx(rs232_tx)., 22 %

51 .sm_bit (sm bit), 23 # End

52 .sm_seq(sm_seqg), E

53 .wsync(vsync) ) ;

54

55 //Stimulus process

56 initial begin

57

58 end

59

€0 endmodule m

The specific simulation process in Modelsim can be found in the 10.3 Modelsim simulation process in
this manual.
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8 Download
8.1 Introduction to the download process

Once the bitstream files have been successfully generated, they can be loaded into the configuration
memory of the FPGA chip or SPI Flash memory.

1. In the FPGA Flow panel, double-click Download

2. Add a bitstream file to download via Add.

-
] Download o | = | =]

[ %% Refresh | [0:413 10K v ] [ 25 Erase Flash| Bit Versien:oRi111

Mode Selection

Mode Speed
Set
JTAG 'Hleps v]
«
Run
o File Selection
Stop
File Device Package File Info Bit version
Ll
in 1 CyUsersfwenyan.zeng/Desktopfwork/eagle20/demo_20x/demo_20x/demo.bit eagle_20 BGA256X 2017/ 3/ 1 18:19 0X0000
T 2 : : : : : : == : 215:34 0X0000
m]] | Downloading & Pragrammin
& =l =,
Delete 3 ——— 118:10 0X0000
bl | <« Anlogic » test » demol » '|"H #EF demol o
Create Flash File 4 211:34 0X1111
gm ey Rk fH - @
5 - . - f 8 15:58 0X459A
 BRAEIN R o
6 5
& BF |
7 -
=R £ src demo.bit
2 . eg_dram
5 J Software
J work
10 | EAE_CASES
. bugfree
J study
. = S
STHEN): demo.bit - [BI Filege.bit -
L] [ 7o || =& |

Download : select a BIT file inometaoe oerow, e rom o

3. Select the appropriate bitstream file and click Run to download it.
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7| Download E”E‘@

[ %% Befresh | [n:aL5 10K ¥ | [ 25 Brase Flash| Bit Version:muiiny

Mode Selection

Mode Speed
Set
JTAG ‘Hleps v]
Eun
o Fils Selection
Stop
File Device Package File Info Bit version
—
+ 1 CyUsersfwenyan.zeng/Deskiop/work/eagle20/demo_20x/demo_20x/demo.bit eagle_20 BGA256X 2017/ 3/ 1 18:19 0X0000
Add =
T 2 CyfUsersfwenyan.zeng/Desktop/work/eagle20feg_bram32kjeg_bram32Zk.bit  eagle_20 BGAZ256X 2017/ 3/ 2 15:34 0X0000
Delete 3 C/Usersjwenyan.zeng/Desktop/work/eagle20/eg_fifo/eg_fifo.bit eagle_20 BGA256X 2017/ 3/1 1810 O0X0000 b
Create Flash File 4 CifUsers/wenyan.zeng/Desktop/work/al3/dema/demo.bit al3_10 LQFP144 2017/ 3/2 1L:34 0X1111
[l C:/Anlogic/test/demol/demo.bit al3_10  LQFP144 2016/10/ 8 15:58 OX459A

Download : select a BIT file in the table below, then run it.
| | 0%

The download speed is divided into nine levels, 90Kbps is the slowest, 3Mbps is the fastest, and the
default is 1Mbps.

7 Download [l =]

[ 45 Refresh | [0:a13 10K v ] [ 2 Erase Flash| Bit Version:0%1111

Mode Selection

Mod 5
o ode | speed |
i ITAG vl 1Mbps  ~
v 90Kbps
Bun 100Kbps
o X i 200Kbps
L File Zelection 4DDKbps
op
500Kbps Device Package File Infa Bit version
— 1Mbps
1 CyUsersfwenyanzeng/Desktd 2Mbps e20/demo_20x/demo_20x/demo.bit eagle 20 BGA256X 2017/ 3/ 1 18:19 0X0000
Add =
3Mbps E
m 2 CyUsersfwenyan.zeng/Desktop T =20/eg_bram32kjeg_bram32k.bit  eagle_20 BGAZS6X 2017/ 3/ 2 15:34 0X0000
Delete 3 CUsersfwenyan.zeng/Desktop/work/eagle20/eg fifo/eg fifo.bit eagle 20 BGA256X 2017/ 3/ 1 18:10 0X0000 b
Create Flash File 4 CyUsersfwenyan.zeng/Desktopfwork/al3/demo/dema.bit al3_10 LQFP144 2017/ 3/2 11:34 0X1111
5 C/Anlogic/test/demol/dema.bit al3_10 LQFP144 2016/10/ 8 15:58 0X459A

Download : select a BIT file in the table below, then run it.
! | 0%

The progress of the download can be viewed through the progress bar during the
download process.

7| Download EI = @
¥ Refresh  Erase Flash| Bit Version:0X0000
Mode Selection
Fun Made Speed
o ITAG + | 1Mbps -
Stop
Lol
+ File Selection
hdd
m File Device Package File Info Bit version |~
Delete 1 C/fAnlogicftest/demol/demo.bit al3_10 LQFP144 2017/12/1 %46 0X0000 |i|
2
Create Flash File 3
Downloading......
T ————————— - | 53%
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After the download is complete, a prompt to download success will be returned.

5 | Download EI'E'IEI

% Refresh | [0:4L310K = [ 5 Brase Flash| Bit Yersion:0x0000

Maode Selection

Mode Speed

o JTAG - ]l 1Mbps - ]

+ File Selection

m File Device Package File Info Bit version

l.m

Delete 1 CiyAnlogicftest/demol/dema.bit al3_10 LQFP144 2017/12/1 %46 0X0000

2

Create Flash File 3

¥

JTAG success!
100%

TD does not recognize the chip:

1. “No hardware”: The user does not install the USB driver correctly before downloading. For the
USB download driver installation instructions, please refer to Appendix 10.4. When downloading,
each interface is not connected correctly. Please check if there is any looseness at each interface,
then click the Refresh button to refresh.

2. “USB Cable is connected”: When downloading, the FPGA chip or Flash chip is not recognized.
Please check if the power of the board is turned on, and then click the Refresh button to refresh.
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8.2 Bitstream file type

The bitstream files supported, downloaded, and downloaded in the TD software are as follows:

1. bit: bit file contains the complete chip configuration and bitstream information.

Running Bitstream in the TD interface generates a bit file by default.

The bit file can be used in any of the download modes supported by the TD.

2. bin: A pure binary file containing only bitstream information.

In the Process — Properties — Generate Bitstream — General Option, set the value of the bin
option to ON and save it. After running Generate Bitstream, the corresponding bin file will
be generated in the project directory.

The bin file is only available for offline downloader downloads, ie only the download mode

is Direct Flash Write.

5| Properties Configuration EI@
Properties Navigation Option Description Selection
Global Option 1 version bit file version (hex) 0000
Read Design
Optimize RTL 7 _ create binary configuration file and rbf file
Cptimize Gate . —
3s switch clock command OEE
Cptimize Placement
Cptimize Routing 4c global crc comparison bit
Timing Cption . —
S\ Generate Bitstream 5 svf create svf configuration file
General Option 6 svf_comment_on add comment in svf file
Control Option
Startup Option 7 data_ram
8 instruct_ram
9 header offline program commands(16 Bytes hex) 000000000
Operation Mode
Save ] [ Close ] [ Reset ]
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3. svf: Serial vector file. A uniform standard structure for shielding internal details.

In Process — Properties — Generate Bitstream — General Option, set the value of the svf option
to ON, and svf_comment_on will be set to ON together. This option is used to set whether to
print the comment in the svf file and save it.

5| Properties Configuration EI@

Properties Mavigation Option Description Selection
Global Option 1 version bit file version (hex) 0000
Read Design
Optimize RTL 2 bin create binary configuration file and rbf file
Optimize Gate . —

3 s switch clock command QR

Cptimize Placement -
Cptimize Routing 4c global crc comparison bit
Timing Cption .

5. Generate Bitstream 5 suf create suf configuration file
General Option 6 svf_comment_on add comment in svf file
Caontrol Option
Startup Option 7 data_ram select file

8 instruct_ram select file
Operation Mode |Current Fage =
I Sawve I [ Cloze J I Reset I

The following six files are generated in the project directory after running Generate Bitstream:

1) *_sram.svf: Used to configure the SRAM inside the FPGA/CPLD. It will take effect
immediately after configuration, the power loss will be lost, and the flash will not be
updated.

2) *_spi_bk.svf: Used to update the FPGA internal FLASH in the background mode. After
the update is completed, it will be automatically loaded into the SRAM to start running.
This function needs to be used with persist_bit in Process — Properties — Generate Bitstream
- Control Option. The generated svf file will work only if persist_bit=1 in the current
working mode.

3) *_spi_norefresh_bk.svf: Used to update the FPGA internal FLASH in the background mode.
After the update is completed, it will not be loaded into the SRAM, which will not affect the
current state of the FPGA/CPLD. This function needs to be used with persist_bit in
Process — Properties — Generate Bitstream — Control Option. The generated svf file will work
only if persist_bit=1 in the current working mode.
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4) *_refresh.svf: Activates the instruction to reload the bitstream from flash. This svf file is
used in conjunction with the *_spi_norefresh_bk.svf file, and when the background update
is complete, use this svf to restart the new load process.

5) *_erase_spi.svf : Erases the spi instruction to erase the entire spi content.

6) * readstatus.svf : Status check instruction to detect the value of the FPGA/CPLD internal
status done register.

7| Properties Configuration E\@
Properties Navigation Option Description Selection
Glebal Option 1 meclk_freq div  melk frequency divider 45MHz  ~
Read Design
Optimize RTL 2 cascade_mode chip cascade

Optimize Gate 3 active_done  force done pin high when override done

Optimize Placement
Optimize Routing 4 security disable sram read back
Timing Optian

- Generate Bitstream 5 persist_bit configuration port persistence bit

General Option 6 vcocmreg_en enable VCCM

Control Option
Startup Option 7 close_osc close internal oscillator

Operation Mode |[Current Fage =

=
]
(0]
o
g

Save ] [ Close
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svf file is only used for JTAG downloads. The download process is as follows:

*_sram.svf file is downloaded with JTAG and the contents of the FPGA are updated immediately.
If you don't want to update your current work, you can download *_spi_norefresh_bk.svf first and

wait for it to be needed. *_refresh.svf Start the on-chip preloading function.

7| Download EI = @
[ %% Befresh | [0:ERzLaSE ~ ] [ % Erase Flash| Bit Version:0xoo00
Mode Selection
Run Mode Speed
o ITAG v" 1Mbps -
Stop
-_—
+ File Selection
Add
m File Device  Package File Info |+
Delate 1 Cj/Usersjwenyan.zeng/Desktop/work/ef2_4/pll/pll/pri/pll/pll.bit ef2 4 EF2L45LG144B 2018/ 3/15 16:49 =
2  CiyfUsersfwenyan.zeng/Desktop/work/ef2_4/pll/pll/pr/pll/pll.sv ef2_ 4 EF2L45LG144B 2018/ 3/15 16:49 —
biteAbaia [eels Bt 3 CUsers/wenyan.zeng/Desktop/work/ef2_a/pll/pll/prifpll/pll_refresh.svf ef2 4  EF2LASLG144B 2018/ 3/15 16:49
4 CyUsers/wenyan.zeng/Desktop/work/ef2_4/pll/pll/pr/pll/pll_spi.svf ef2_ 4  EF2L45LG144B 2018/ 3/15 16:49
Create Flazh File
3 =
< | T +
¥
JTAG success!
100%
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8.3 Download mode

TD provides the following download modes for users to choose from: JTAG, PROGRAM FLASH,
PROGRAM INTERNAL FLASH, VERIFY INTERNAL FLASH, VERIFY FPGA, DIRECT
FLASH WRITE, DIRECT FLASH READ, DUAL BOOT, MULTI BOOT, FLASH READ.

7 | Download EI'E'@

[5 Refresh] [No hardware V] [ o Eraze Flashl Bit Ver=zion:OX

Mode Selection

Fum Mode I Speed

o ITAG > | 1Mbps -

Stop i

— PROGRAM FLASH
PROGRAM INTERNAL FLASH

+

Aadd WVERIFY INTERMNAL FLASH

— VERIFY FPGA o Bit version -

|]]]] DIRECT FLASH WRITE

Delete DIRECT FLASH READ

DUAL BOOT
MULTI BOOT E
FLASH READ

Create Flash File

= | I

Update Bram Data 5

® &

EFZ Encrypt

Download : select a BIT file in the table below, then run it.

| 0%

1. JTAG mode: The downloaded bit file will not be saved to the flash. The configuration bit

information is directly stored in the control chip of the FPGA chip. After the board is powered
off, the configuration bit information is completely lost.

2. PROGRAM FLASH mode: The bit file will be saved to the external Flash chip. After the board
is powered off and restarted, the FPGA chip automatically reads the bit stream information
stored in the Flash chip. If you want to erase the bit stream information in the flash, click the
Erase Flash button. The erasure time depends on the device parameters of the flash chip.

For ELF series devices, this feature is used for external FLASH downloads. When erasing the
external FLASH, you need to select Erase External Flash.

| Download

| ¥ Refresh | [0:EFILGSOLG144 v || =) Erase Flash|[Internal Flash v]

Internal Flach
Made Selection
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3. PROGRAM INTERNAL FLASH mode: Only ELF series devices are supported for internal
flash download. When erasing the internal FLASH, you need to select Erase Internal Flash.

4. VERIFY INTERNAL FLASH mode: Only ELF series devices are supported, which are used to
compare the configuration file in the internal flash with the information in the bit file currently
selected by the user.

5. VERIFY FPGA mode: It is used to compare the configuration bit information in the FPGA chip
with the information in the currently selected bit file of the user. It is best to use it together with

the mask file (.bmk) to ensure that the bit stream file and the mask file are in the same Inside a
folder.

6. DIRECT FLASH WRITE mode: directly write data into the specified address area of FLASH
without going through the FPGA. The hardware needs to be connected directly to the FLASH
signal line. For offline downloads, only the bin file is supported for download.

7. DIRECT FLASH READ mode: The data of the specified area is read directly from the FLASH
without going through the FPGA, and exists in the specified file. This mode also needs the
downloader to directly connect with the signal line of the FLASH.
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8.3.1 Dual Boot

For Eagle and EF2 series FPGAs, Dual Boot (Double Boot Mode) and Multi Boot (Multi Boot Mode)
are supported when program loading external flash.

Dual boot mode means that two sets of FPGA bitstreams are stored in SPI FLASH. After power-on,
the FPGA first loads the Primary bitstream. If the primary bitstream error causes the load to fail, the
Golden bit is loaded according to the Golden Address. flow. In dual boot mode, the data space
distribution is shown in the following figure:

Dual Boot Flash Map

0x000000

Primary
0x0C0000

Dummy
0x0D0000

User's Golden Address
0x0X0000

Golden

Eagle series FPGAs support dual boot mode by default, that is, the program will be loaded from the 0 address
of FLASH by default after power-on. If the bit stream starting at address 0 is destroyed and the FPGA program
fails to load, the FPGA will read to address 0X0D0000. Take the jump address and then load the bit stream
from the specified jump address.

http://www.anlogic.com 155 FBTRESRRBREAF



Tang Dynasty ( TD )

R F

The steps to use dual boot mode are:

1. In the Download interface, select the download mode as Dual Boot;

7 Download [E=R(Ech=
| % Refresh | [0:BGaxzomczss =] [ = Erase Flash| Bit Version:0X1000
Mode Selection
- Mode Speed Default Golden Start Address
et
DUAL BOOT ~ | iMbps v] - ~ Dx0E0000 El
-« JTAG
lfiin PROGRAM FLASH
o PROGRAM INTERNAL FLASH
by VERIFY FPGA
op
DIRECT FLASH WRITE o Bit version ~
= DIRECT FLASH READ E|
+ DUAL BOOT
£t MULTI BOOT
-m- Flash Read
Delete 3

¥

Download : select a BIT file in the table below, then run it.

| 0%

2. Add two bitstream files that need to be downloaded to FLASH via the Add button;

7| Download

E Refresh ] [U:EG—QXZDBGZSB

V] ’ @4 Erase Flash| Bit Version:0X1000

Made Selection

E=RNcl ==

5 Mode Speed Default Golden Start Address
et
DUAL BOOT ~ H 1Mbps ‘] - * OxDEQOQO E
-
Fun
o File Selection
Stop
File Device Package File Infa b
— E|
+ i C:/Users/wenyan.zeng/Desktop/work/eagle20/demo_20x/demo_20x/demo.bit [EE|EREOE T VLTS g Wi TE IR §
Add
m‘ﬁ bl C:/Users/wenyan.zeng/Deskiop/work/eagle20/demo_20x/demo_20x/demol.bit CEl| Rl R IeT VT 4 W R TE N BRI B
Delete 3
: -
Create Flash File o = o

¥

Download : select a BIT file in the table below, then run it.
|
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3. Set the Default bit stream (Primary address segment) and the Golden bit stream (Golden

address segment);

' Download

Create Flash File

4
5
6
7
8

E=3 -8 =
|45 Befrash | [0:Ec4xzoRce58 =] [ Brase Blash] Bit Version:0xi000
Mode Selection l
i Mode speed Dot Galdeg )
DUAL BOOT 'Illeps v] CiUsersh Desktop/work/eag| _20x/demo_20x/demodbit ~  CyUser Desktop/work/eagle20/d _20x/demolL.bit ~
v
Ran o il ] b
o File Selection
Stap
File Device Package File Info Bit version =l
-—
+ 1 iC/Users/wenyanzeng/Deskiop/work/ _20x/demo.bit | eagle_20 BGA256X 2017/ 3/30 15:23 0X0000
Add 1 !
= 2 CfUsers/wenyan.zeng/Desktop/work/ demolbit eagle 20 BGA2SEX 2017/ 3/30 15:23 0X0000
Delete 3 g

Download : select a BIT file in the table below, then run it.

4. Set the starting address where the Golden bit stream is stored. Note that the Golden storage
address can only be greater than 0X0D0000, the default is: 0X0E0000;

5 Download

fo] @ (=
[ Refrest | [0:Boiz0RGzSS =] [[ = Brase FLash| Bit Version ox1000
Mode Salection
5 Mode Speed Default Golden Start Address
ot
DUAL BOOT v"1Mbps v] €U Desktop/work/eag| _20x/demo_20x/demo.bit /Ut _20x/demo_20x/demol.bit § 0x0E0000 |-
v
Ban
o File Selection
Stop
File Device Package  Fillelnfo  Bit version =
-
+ 1o ng/Desktop, _20x/demo_20x/demobit eagle_20 BGAZS6X 2017/ 330 15:23 0XD0OD
Asd
= 2 C Desktop _20x/demo_20x/demolLbit eagle 20 BGA2S6X 2017/ 3/30 15:23 0X0000
Delete 3 E
Create Flash File |4
5
6
7
8 o
Download : select a BIT file in the table below, then run it.
[ | 0%

5. Click Run to download the bitstream.

http://www.anlogic.com

157

LBRBEERKRERAT




Tang Dynasty ( TD ) WE4F

8.3.2 Multi Boot

Multi-boot mode means that the user can store two or more FPGA bitstreams in the SPI FLASH.
After power-on, the FPGA first loads the Primary bitstream, and then in the FPGA code of the
Primary bitstream, the FPGA can be controlled to load the bitstream from the specified address.
In multi-boot mode, the data space distribution is as shown below:

Multi Boot flash map
0x000000
Primary
0x0C0000
Dummy
0x0D0000
User Bitstream1
0x0X0000
User BitstreamN

Before using multi-boot mode, the user needs to call the following IP unit in the code:

EG_LOGIC_MBOOT #(“DYNAMIC?”,8’h00) mboot(rebootn, dynamic_addr);

Among them, dynamic_addr is an 8-bit FLASH address, which is the upper 8 bits of the 24-bit FLASH
address. After setting the address, the FPGA program can be reloaded from the specified address of
dynamic_addr by giving rebootn a low pulse.

In the TD Download interface, you need to set the download mode to MULTI BOOT and specify the
Start Address of the bit file used for the jump. This address needs to be the same as dynamic_addr.
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7| Download
[ %% Befresh | [0:EcuxzoRszse v | [ 25 Erase Flash| Bit Version:oXi000
Mode Selection
g Mode Speed Start Address
et
MULTI BOOT > [ 1Mbps = [ 0x000000 =
- JTAG
Fun PROGRAM FLASH
o PROGRAM INTERMNAL FLASH
o VERIFY FPGA
op
DIRECT FLASH WRITE Lo Bit version -
— DIRECT FLASH READ
— DUAL BOOT
Add BO0
Im] Flash Read
Delete 3 E
Create Flash File F:
5
]
T
8 -
Download : select a BIT file in the table below, then run it.
| | 0%

http://www.anlogic.com 159 EBERESHEBRAR



Tang Dynasty ( TD ) W

8.4 Extensions

8.4.1 Create Flash File

The TD software provides the Create Flash File function, which allows users to add custom content to
the target bitstream file, and expand the function of the existing bitstream file. It needs to re-edit the
source code and save a lot of time. The specific operations are as follows:

1. Open the Download interface and click "Create Flash File";

7| Download EI = @

[ %% Refresh | [n:aL3_10K v | [ 25 Erase Flash| it Version:0x0000

Mode Selection

Mode | Speed

Faun

o JTAG - " 1Mbps -

Stop

File Selection
add

m File Device Package File Info Bit version it
Delete 1

2 =
Create Flash File 3

m: (Create Flash File |

Update Bram Data 5

® & i

EF2 Encrypt

Download : select a BIT file in the table below, then run it.
| 0%

2. Click “Select File” to add the Target File. The target file can be a bit file or a bin file. When the
target file is added, the size of the file, that is, Address, is displayed accordingly.

Rom Size refers to the capacity of the target Flash, that is, the last generated file cannot exceed
this capacity, otherwise it will fail when Generate.
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7| PROM File

Target file

hddress

oo ==

Select File
Fom Size |[4M -

Add File | [Delete File|

File Name Properties Start Address Size(bytes)

Save As

I Generate I[ Cancel J

3. Click "Add File" to add a file, which is called a merge file. The merge file can be a bin file, a
hex file or a bit file. If you select Absolute Address, you need to set the starting address to be
larger than the Target File size. Otherwise, if you add a file, the content of the Target File will
be overwritten. If you select Relative Address, it refers to the size of the Target File, and then
add it, such as setting. The starting address is 0x00, and the file is added immediately after the

Target File.

7| Add Hex Data

) Abszolute Addraszs
@ Relatiwe Address

Set Start Address:  Cx00000000|

Hex File . zeng/Desktop/work/al3fdemo/dizplay. bin L.

Olc

| [ cancal |

4. Multiple merge files can be added at the same time, just set the start address

reasonably according to the size of each file.

5. Select the path to generate the file, click Generate, the following prompt will be
given, otherwise the corresponding error will be given.
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P

7| PROM File

Target file C:fUsersfwenyan. reng/Desktop/work/al3/demo/dema. bit

Address 0:00000000" 000046338

o] O]

Select File
Rom Size

Add File | [Dalets File

File Mame

1 EC:,I’Users,:’wen:.ran.zenngesl-ctapfworkfalE,fdemo,fdispla}r.bin

Properties

Relative address

2 C/Usersfwenyan.zeng/Desktop/work/al3/al_bram/al_bram.bit Absolute address 0x00100000 285080

Start Address Sizelbytes)

Ox00000000 287362

C:/Users/wenyan. reng/Desktop/worly al3/ demoy dema_bin. hit

[ Generate l[ Canecel

http://www.anlogic.com
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The merged file is

C:fUsers/wenyan.zeng/Desktop/work/al3/demo/demo_bin.bit
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8.4.2 Update BRAM Data

TD provides the Update BRAM Data tool. If you only need to update the initial value of BRAM
in the design, you can directly generate a new bitstream file by modifying the data segment of the
BRAM in the bitstream file without recompiling the project, saving a lot of time.

The specific operations are as follows:

1. Open the Download interface and click on "Update Bram Data";

| Download o] @ ===

| % Refresh | [0:BG4X20BG256  w | | = Erase Flash| Bit Version:0X1000

Mode Selection

Famn Mode Speed
o ITAG - H 1Mbps - l
Stap
Fane
= File Selection
&dd
_m_ File Device Package File Info Bit version i
Deleate al
= :
Create Flash File 3
- 4
Update Bram Data 5
@ |U_pdate Bram Data I
EF2 Encrypt Bam
-

Download : select a BIT file in the table below, then run it.

P

5 | Update Bram Data

i
i
—

Eit File Erowse
Mode Mame Mif file

[l

Hew Bit File Sawe As

Clear ] [ Update
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2. Selecting the Bit File to be updated and the Bid File describing the BRAM will display the
Logic BRAM in that bitstream accordingly. Only the BRAM with the initialization file added
at the beginning of the design can be updated here; the BRAM without the initialization file is
grayed out, as shown in the following figure, bram9k_inst;

7| Update Bram Data EI@
Bit File C:/Usersfwenyan zengfDesktop/workfeagle?0f e bram3Zkfez_bram32k bit
Bid File C:/Users/wenyan. zengfDesktop/work/eagle?0f ez _bram3Zkfeg bram3Zk_inst. bid
Mode Mame Mif file

1 Logic bram9k_inst Browse

2 Logic bram32k_inst Browse

O

Hew Bit File Save A=

[ Clear ] [ lUpdate ]

3. Click "Browse" to add a new BRAM Data. The files that can be added are .dat files and
.mif files. Here, the size of the new BRAM Data needs to be the same as the size of the
BRAM in the design, otherwise it will give a warning and fail to achieve the expected

function;
5| Open mif file @
@Q" . « eagle20 » eg_bram32k » - |¢¢ | | HEE eg bram32k jo |
|0y FETE = 0l @
St ° ER ’ EEE
+ FAE_CASES  alip 2017/3/30 10:22
(o |7] bramok.dat 2017/3/30 10:18
 study |7] bram16x512.dat 2017/3/30 10:21
= |7 bram16x2048.dat 2017/3/30 10:02
M =a | 7] bram32k.dat 2017/3/30 10:18
= B3 |7] new.dat 2017/3/21 18:31
&l Subversion 7] normal.dat 2017/3/21 18:42
B |7 right.dat 2017/3/21 18:42
= B
) ok
o AETE v 4| m b
ITHE(N): bram32kdat + | Dat File(dat) (dat) |
Mif File(.mif)
Dat File(*dat) (*dat)
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4. You can click Update to directly update the current bit file, or you can use Save As to generate
a new bit file.

-

1] Update Bram Data =N IENES

Bit File C:fUsers/wenyan rengfDesktop/workeazlel0f ez bram3Zk ez bram32lk bit
Bid File C:fUsers/wenyan zeng/Desktop/work/eazle?0/ ez bram3Zk/ez_bram3Zk_inst. bid

Mode MName ezl
= Tips EXE)

2 Logic bram32k_inst sersfwenyan, I Success to update bram32k/bram32k.dat

1 Logic bram9k_inst Browse

Wew Bit File C:fUsersfwenyan zeng/Desktop/workfeaglel0fez bram3Zh/eg bram3Zk_new. bit

Clear ] [ Update ]

5. Click OK to complete the update and add a new bit file to the Download interface
for download.

7 Download EI = IEI
| %% Refresh | [0:EG4rz0B6258 v | <) Erase Flash| Bit Version:0X1000
Mode Selection
w
Fan Mode Speed
o JTAG - " 1Mbps - ]
Stop
Fannl
= File Selection
Add
m File Device Package =
Delete 1 CiyUsers/wenyan.zeng/Desktop/woark/eagle20/eg_bram32k/eg_bram32k_new.bit eagle 20 BGAZ56X
2
Create Flash File 3 |
-: ’
Update Bram Data 5
EF? Encrypt 1| I | L3

Download : select a BIT file in the table below, then run it.
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8.4.3 EF2 Encrypt

EF2 series devices, TD software supports 128Bit AES encryption for bitstream files.
The encrypted file must be decrypted by the user-provided key.

Open the Download interface, click the EF2 Encrypt button, the following interface appears:

7| Download E\'E‘ \EI

| ¥ Befresh | [0:EF2L4S00B v | | = Erase Flash| Bit Version:0X1000

Mode Selection

Maode Speed

o ITAG - H 1Mbps -

+ File Selection

| »

_m— File Device Package File Info Bit version

Bttribute Block Editor

3 =
4
Create Flacsh File
5
:=: I

Update Bram Data

e 7

EFZ Encrypt 2

1

[Encr“_,rpt: Only Support EF2 series devices }

Download : select a BIT file in the table below, then run it.

21 Encrypt E=3 (ol =55

Generate Encrypt Bit Program Encrypt Key

Key File:
Key Humber: Show the content of Key File 1f the file 15 walid

Key Exp Fils:
Source Bit File:
Encrypt Bit File:

Generate Encrypt Frogram Encrypt Frogram Encrypt
EBit Eey Into Efuse Eey Lock
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The encryption steps are as follows:

1. Select the user secret key file in Key File. The user key is 32 hexadecimal numbers. Once the
key is selected, it will be displayed in the Key Number.

2. Select the location where the encrypted key file is saved in Key Exp File.

3. Select the EF2 bitstream configuration file (*.bit file) to be encrypted in the Source Bit File.

4. Select the location where the encrypted bitstream configuration file is saved in Encrypt Bit File.
5. Click the Generate Encrypt Bit button to generate an encrypted file. If the encryption is

successful, it will give a prompt, otherwise the encryption failure will give the corresponding
error in the TD interface.

P "

5 Encrypt =N [ECR =

Generate Encrypt Bit | Frogram Encrypt EKew |

Ker File: C:fUzersfwenyan. reng/Desktop/worl/ef? 4 test_ent/ley. dat
Eey Humber: abedefabedefabedefabedefabedefab

Key Exp File: fUsers/wenyan. reng/Desktopfwork/ef? 4 test_ent/ey exp. dat
Source Bit File: fUsers/wenyan reng/Desktop/worly/efZ 4ftest_entftest_cnt. bit
Encrypt Bit File: enyan. rengfDesktop/workfef? _d4/test_cnt/test_cnt_encrypt. bit

Genarate Encrypt Frogram Enecrypt Frogzram Enecrypt
Bit Eey Into Efuze Key Lock
’ " | SUCCESS == ﬁ

Success to generate encrypt bit.
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After the encrypted file is generated, the content of the encrypted key file needs to be written into the
EF2 chip. The programming process is as follows:

1. In the Encrypt interface, select the Program Encrypt Key interface.
2. Select the key key file exp_exp.dat that you just generated in Key Exp File.

3. Click the Program Encrypt Key Inot Efuse button to burn the encryption key.

4. After burning the encryption key, click the Program Encrypt Key Lock button, the
encryption key will be locked by the hardware, and the encryption key will not be
read from the EF2 device.

B Encrypt

(= [@][=]

| Generate Enerypt Bit Frogram Encrypt Key

I-'/- .-\'-I Frogram Encrypt Key Into Efuse:Once the encrypt key has been programed into efuse,
" it 1= imposzible to revert to the previous state

Eey Exp File:

C:/Users/wenyan. rengdDesktop/worly’ef? 4/ test_cnt/ley_exp. dat

Generate Encrypt

Frogram Encrypt Frogram Encrypt
Eit Key Into Efuse Key Lock
B SUCCESS =]
Success to program encrypt key into efuse.
7] SUCCESS =

Success to program encrypt key lock.
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8.5 Offline downloader

8.5.1 Introduction to the offline downloader

The offline downloader supports both online JTAG program download (compatible with traditional
downloader), online FLASH direct reading and writing, and offline FLASH program programming.
Among them, the offline FLASH program programming mode is divided into the following three
modes:

1. support burning SPI FLASH through JTAG

2. support direct burning SPI FLASH

3. support user-defined programming protocol

The hardware of the offline downloader is as follows:

it

JTAG1 | JTAT2

Programmed chip

Programmed chip JTAG interface B

JTAG interface A

Indicator light 3

Indicator light 1

Indicator light 4

Indicator light 2

~latform Calble .'SB

Load . Rst

/ﬂata \
Button 3
Button 2

USB interface
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The working status of the offline downloader is as follows:

After the power is turned on, the offline downloader is in the online JTAG download mode. At this
time, the downloader is like a normal downloader, and the program download of the target FPGA
can be realized by connecting the JTAG interface of the chip to the JTAG of the FPGA on the target
board. Includes online JTAG debugging and target board FLASH online download. In this state, the
indicator 1, indicator 2, and indicator 3 are off, and indicator 4 is blinking.

When button 2 is pressed, the offline downloader enters the FLASH direct read/write mode, and the
PC software can read and write the content of the source FLASH used in the offline mode on the
offline downloader. In this mode, the indicator 3 flashes and the indicator 4 remains flashing.

When button 1 is pressed, the offline downloader enters the offline download mode, and will no longer
be controlled by the PC software. The offline downloader will automatically read the 16-byte header of
the source FLASH, and then enter three offline downloads according to the byte header. One of the
modes, then FLASH copy. In this mode, the indicator light 4 is always on. When the indicator light 1 is
on, it means that the ID of the target FLASH is detected incorrectly, and the target FLASH may not be
detected. When the indicator light 2 is on, it means that the error is detected when the FLASH data is
detected. Bright means that the FLASH copy is completed correctly. At this time, you can exchange the
next chip, and press button 1 again to continue the next programming.

In any mode, the offline downloader can be returned to the power-on initial mode by pressing button 3,
which is the online JTAG download mode.
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8.5.2 Offline downloader steps

1. Generate a BIN file that can be downloaded to the source FLASH

The BIN file is characterized by the addition of a 16-byte header based on the bit file run by the
target FPGA. These 16-byte headers can be added by setting the software before compiling the

project. The specific steps are as follows:

Step one, open the software property settings window Properties — General Option

| Properties Configuration

Properties Mavigation

Global Option

Read Design

Optimize RTL

Optimize Gate

Optimize Placement

Optimize Routing

4 Generate Bitstream

General Option
Contral Option
Startup Option

Step two, set the value of the bin option to ON, and add a 16-byte header to the header column.

7| Properties Configuration EI@
Properties Navigation Option Description Selection
Global Option 1 version bit file version (hex) |DDDD |
Read Design
Optimize RTL 2 bin create binary configuration file and rbf file (_ ON )
Opt!m!ze Gate 3s switch clock command (_ QEE )
Optimize Placement
Optimize Routing 4 c global crc comparison bit (_ CIEE )
Timing Option . —

%} Generate Bitstream 5 svf create svf configuration file (_ CIEE )
General Option 6 svf_comment_on add comment in svf file (_ LIEE _}
Control Option
Startup Option 7 header offline program commands(16 Bytes hex) |00000000AA55996691000C0000000000 |

Operation Mode
Save ] [ Close ] [ Rezet ]
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The definition of the header format is as follows:

Byte

Example (hexadecimal)

meaning

0000_0000

Fill bit

AA55_9966

Identifier

11

Command word:
Bit7~6 Select the erase command:

01 : sector erase 4K ~50ms

10: block erase  64K~0.2s

11: chip erase full chip ~1.5s
Bit5~4 Select whether to read back the check:

01 : Read back

10 © Not reading
Bit3 selection is an automatic connection test:

0 : Not automatically tested

1: |dle state automatic test connection
Bit2:0 select programming mode:

001 : Burn SPI FLASH with AL3
010 : Direct burning SPI FLASH
011 : Custom

9~10

800

Burning length, number of pages, minimum 1 page, low byte first

11~12

400

Burn start address, number of pages, 0 address corresponds to 0, 1

bw byte first

13~15

00_0000

Fill bit

After filling in the header according to the form, save the settings, recompile the target project, and
generate a BIN download file containing the setup header in the project path.

2. Download the generated BIN file to the source of the offline downloader FLASH

After the compilation is complete, open the Download interface of the software and set the contents
in the red box below. Note that Start Address is set to 0; Data Length is the size of the BIN file,
expressed in decimal, in Bytes; Sector is the Sector size of the chip being programmed, usually 64K.
Select the BIN file you just generated, press the middle button of the offline downloader (button 2),

and then click Run to start burning the source FLASH on the offline downloader.
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7| Download EI' o] '@
[5 Refresh] [No har dyare V] [ 5 Erasze Flash] Bit Version:OX
Made Selection
ot Mode Memory Size Sector Start Address Data Length(DEC) Update bit
L3
DIRECT FLASH WRITE - "4M bits - " 6dk ¥ " 0x000000 || "Update -
v
Fun
o File Selection
Stop
— File Device Package File Info Bit version
Ad-g- 1 CiyUsersfwenyan.zeng/Desktop/workfeagle20/dema_20x/demo_20x/demo.bin
[i] :
Delete 3 i
Download : select a BIT file in the table below, then run it.
| 0%

3. Download the FLASH of the target FPGA

Connect the offline downloader to the JTAG (or the corresponding port) of the target FPGA, and press
the button 1 on the offline downloader to start the program download of the FLASH of the target FPGA.
After successful download, the indicator 3 lights up and the buzzer sounds 2s. After downloading, press
button 1 repeatedly to download the FLASH of the target FPGA repeatedly. If the indicator 1 is on
during the download, the target FLASH ID is incorrect; the indicator 2 is on, indicating that the data
comparison error. If there is an error in the download process, the buzzer will continue to sound until the
reset button (key 3) is pressed.
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9 Toolset

There are many tools in the TD software to help users better analyze the project, mainly:
Schematic Viewer, ChipViewer, and three tools in the debugging toolset: BramEditor,
ChipProbe, ChipWatcher.

Window Help

IP Generator Ctrl+Alk+C : m y/J Fid
Timing Wizard Ctrl+AlE+T
Schematic Viewer »

Timing Analyzer

Chip Viewer

Debug Tools * | mm BRAM Editor

Download /" ChipProbe
'ﬂl F&] ChipWatcher

Schematic Viewer generates corresponding logic diagrams for each intermediate process of
comprehensive optimization, improves interactivity in the design process, helps designers
understand circuits, and shortens the development cycle of circuit design. Chip Viewer provides
detailed information after physical implementation, including resource usage, detailed layout,
global routing, and critical timing paths.

Without changing the design, ChipWatcher is an in-circuit debugging tool that allows you to
see how internal signals change under specified conditions without the need for external
devices. ChipProbe uses an external tool such as an oscilloscope to assign signals that need
to be monitored internally to an idle 10 port. Bram Editor reads the data from the RAM in the
chip, and can modify the data, modify it and write it into the chip to see the effect.

9.1 Schematic Viewer

After completing each process in the TD software, you can view the corresponding logic diagram

in the Schematic Viewer. After the "Read Design" and "Optimize RTL" are completed, the viewed
logic circuit diagram is the effect of syntax analysis and logic optimization. The circuit structure

and the engineering device are independent at this time, and the adder is seen in the circuit diagram. ,
multipliers, comparators, AND gates, or gates and other components. After the "Optimize Gate",
"Optimize Placement", and "Optimize Routing" are completed, the logic circuit viewed is based on
the optimized structure of the selected FPGA device structure. In the circuit diagram, the lookup table,
register, and BRAM are seen. , PLL and other components.
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BF Tools = Schematic Viewer , o] B2 BRI T BAEE : Detailed F

Simplified,

Window Help

IP Generator Cirl+Alt+C ﬂ [ ] /I Fi
Timing Wizard Ctrl+Alt+T

Schematic Viewer r Detailed
Timing Analyzer Simplified
Chip Viewer

Debug Tools r

Download

In Simplified mode, the displayed circuit diagram will be more streamlined, there is no complicated
circuit connection, and all the lines are transmitted via the bus. This mode is suitable for projects
with more resources, as shown in the following figure.

T Schemats View m
View Window

ealiaikd
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In the Detailed mode, you can see the detailed circuit information after TD comprehensive optimization.
This mode is suitable for resources with less circuit, which can better understand the circuit design, as
shown in the figure below.

1] Schematic View i ]

View  Window

CCHETYY

How to operate in the graphical interface:

1. Highlight: mouse click on the connection, circuit components or by double-clicking Inst, Net;

2. Zoom: Click the Q button in the toolbar to zoom in, click the @\ button to zoom out, or
zoom by Ctrl+Scroll;

3. Overall view: Click the ¢ 3 button in the toolbar to display the entire circuit diagram in
the main window;

4. Drag: Click the & button in the toolbar to drag the main window up and down and left
and right;

5. Partial zoom in/out: Click the /Q button in the toolbar, press the left mouse button in the
main window, drag to the lower right to zoom in on the part, and drag to the left to zoom
out.

6. Select mode: Click the Q button in the toolbar to switch back to the normal mouse
function.
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After "Read Design", the user-designed hierarchy is retained, so in Schematic Viewer you can
double-click to view the submodules in the design, as in the submodule DP_1024x16 in the
figure below.

Hierarchy Hawigation *
4 Project: demo
i AL3:AL3AI0BG256CT
4 i Hierarchy

4 S5 demo ( sro/demov )
| vga_cllke - AL_PHY_PLL { E:fanlogic/TD7318/arch/al3_
[¥] vga - vga ( srcfvgaw )
> ] vart - uart_top ( srcfuart_topw )
> 4] DP_1024X16 - DP_1024X16 ( src/DP_1024X16.v );
¥ led - led1802 ( sre/lcd1602.v )
> [¥] dpram_top0 - dpram_top ( src/dpram_top.v )

> [V] dpram_topl - dpram_top ( sre/dpram_top.v )
> [v] dpram_top2 - dpram_top ( src/dpram_top.v )
> [¥] dpram_top3 - dpram_top ( src/dpram_top.v )
> [v] des_topl - des_top ( src/des_top.v )
| des_top2 - des_top ( src/des_top.v )
> [v] des_top3 - des_top [ src/des_top.v )
> [ des_topd - des_top { src/des_top.v )
4 || Constraints
[\] demo256.adc

[ sre/demo.sdc

4 i 2

Find DP_1024x16 in the Module List and double-click it. The Instance corresponding to the module
will be listed in the Inst List. Double-click the Instance to jump to its location in the main window.

Module List Inst List

input ~ || DP_1024X16
output

AL_DFF

AL MUX

AL PHY PLL
|DP_1024X16
add_pud_pud_od
add_pul0_pul0_ol0
add_pul6_pul6_olb
add_pu20_pu20_o20
add_pu26_pu26_o26
add_pu31_pu3l_o31

and

m

binary_mux_s1_wd
binary_mux_s1_wl0
binary_mux_s1_wl6

binary_mux_s1_ w26 -
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B A1

# | Schematic View

View  Window

QQiidik

deno

B\ TF_1024X16

n
@
g

Find
Module List Inst List

input ~ | |DP_1024x16
output

AL_DFF E
AL_MUX
AL_PHY_PLL
DP_1024X16
add_pud_pu o4
add_pul0_pul0_ol10
add_pul6 pul6 016
add_pu20_pu20_020
add_pu26_pu26_ 026
add_pu31_pu3l 031
and

binary_mux_s1 wd

4 AddressA e

[0kreg8.ql0] | net: 101
AddressA[1kreg8.q[1] | net: AddressA[1]
AddressA[2lreg8.q[2] | net: AddressA[2]
AddressA[3lreg8.q[3] | net: AddressA[3]
AddressA[4kreg8.q[4] | net: AddressAl4]
AddressA[Skreg8.q[5] | net: AddressA[S]
AddressA[Slreg2.q[6] | net: AddressAl6]
AddressA[Tlreg.q[7] | net: AddressA[7]
AddressA[8lreg2.q8] | net: AddressAlg]
AddressA[Slreg2.q[d] | net: AddressAl0]

4 AddressB
AddressB[0]:reg2.q[0] | net: AddressB[0]
AddressB[1kreg2.qll] | net: AddressBIl]
AddressB[2lreg2.ql2] | net: AddressBl2]
AddressB[3lreg.q[3] | net: AddressBI3]

1
1

AddressB[4lreg9.q[4] | net: AddressBl4]
AddressB[Skreg9.q[5] | net: AddressB[5]

ddressB[6lreg.q6] | net: AddressB[6]
AddressB[7kreg.q[7] | net: AddressB[7]
ddressB[8JregQ.q[8] | net: AddressB[g]
ddressB[9}regQ.q[9] | net: AddressB[9]
4 ClockA
ClockAssys_clk.sys_clk | net: sys_clk
4+ Clocks
ClockB:sys_clk.sys_clk | net: sys_clk
4 ClockEnA

ClockEnA:_al_const_one.O | net: _al_nl
4 FlnrbEne
. i »

Double-click the DP_1024x16 graphic in the main window to open the corresponding circuit diagram

of the module.

1| Schematic View

View  Window

aQ:iid

-
&

/ deno

input

input

ch

| —

input

| m—

input

clEnk

input

1E;

input

input

DatalnB[15:0]

input

i DE_1024X15

AL_PHI_ERAN

0
E
]

| Fima |
Module List Inst List

ALL AddressA[2:0] =
AddressB[2:0]

input ClockA

output ClockB
ClockEnA

AL_PHY_BRAM ClockEnB

buf DatalnA[15:0]
DatalnB[15:0]
QA[15:0]
QBI15:0]
RAM_01
RAM_02
ResetA
ResetB
WrA

I

ug -

4 addra =
addral0];_al_const_one.OQ | net:
addra[l]:_al_const one.O | net:
addra[2]:_al_const one.O | net: /=
addra[3]:Addressh AddressA[0]
addral4]:AddressA.AddressA[1]
addra[3]:AddressA AddressA[2]
addra[6]:AddressA AddressA[3]
addra[7]:Addressa AddressA[4]
addra[8]:Addressh AddressA[5]
addra[9]:AddressA AddressA[6]
addra[10]:AddressA.AddressA[7]
addra[l1]:AddressAAddressA[g
addra[12):AddressA AddressA[g

4 addrb
addrb[0];_al_const_one.O | net:
addrb{1];_al_const_one.O | net
addrbl2];_al_const_one.O | n

addrb[3]:AddressB.AddressB[0]
addrbl4]:AddressB.AddressBI1]
addrb[S]:AddressB.AddressB[2] ~

« m B
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Selecting a module in the main view will display all its related nets in the lower right window.
Double-clicking a net will highlight all the connection relationships of the net. In the main window,
the bold connection is bus, the non-bold is net, the port without connection is constant, and the value
of the port can be viewed.

[ demo \YA TF_1024X18 B

AL_PHY BRAM

ClockEnA

input

In the Inst List, you can also right-click on an Instance and select “Go to Souce” to jump to the location
in the source code of the Instance.

Module List Inst List
ALL + || AddressA[9:0] -
AddressB[2:0]
nput = ElEks Go to source |
output ClockB
ClockEnA
AL_PHY BRAM ClockEnB
buf - | | DatalnA[15:0] -
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9.2 Chip Viewer

After the placement and routing is completed, the user can view the detailed information after the
physical implementation is completed through ChipViewer: including Cell Utilization, Global
Routing, Detail Routing, All Nets, Timing Path.

B Tools - Chip Viewer $]7T ,

Window Help

| IP Generator Cirl+Alt+C
Timing Wizard Cirl+Alt+T

Schematic Viewer 4
Timing Analyzer

Chip Viewer

Debug Tools 4

Download...

The top view of the Chip Viewer is shown below:

i CHIP VIEWER o= ==
View Window

QLI R &) )

=l NEEE [INIIEEEE 13N INi1E
SEEEEEEE EEEEEEE [ [ ]

Find

PHY_BRAM(4)
DP_1024X16/RAM_01
DP_1024X16/RAM_02
dpram_top0/DP_1024X16_0/RAM_01
dpram_top0/DP_1024X16_0/RAM_02
PHY_GCLK(1)
led12864_en_pad_gclk_inst

= [l PHY_LsLIcE(2s8E)
PHY_MSLICE(257)

= [l PHY_PAD(SE)
PHY_PLL(1)
vga_clk

[ |
[ |
]
[ |
l
[
[ |
[ |
[ |
=
1
-
-
-
|:| ©
[ |
[
[
[ |
[ ]
[ |
[
]
[
l
[
[ |
[ |
[ |
[]
[
[ |
[ ]
[ |
[ |
[ |
[
[

FIL (0,0)
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The graphical interface operates in the same way as the Schematic Viewer.

You can view all the nets in the design in the Nets column. Double-click the net to display the
specific routing in the left window. You can select different colors in the Highlighted column

to keep the net highlighted. For a net, the triangle arrow is sourced from plb outward, and the

triangle arrow is sink to plb.

i CHIP VIEWER o e ==

View Window

@ Q:x:
[ &1

[T | | [ | 5 + List x
\ | ' ‘ |
‘ :

Net Highlighted =
354 des_topl/des 1/L121] [l brown
355  des_topl/des_1/L[22] antiquewhite
356 des_topl/des 1/1[23] aqua

357 des topl/des 1/L[24]

no color

358  des_topl/des_1/L[25]

aliceblue

359 des_topl/des_1/L[26] antiquewhite
aqua

360 des_topl/des_1/L[27] aguamarine
azure

361 des_topl/des 1/1[28] beige
bisque

362 des topl/des 1/L[29] [ o

363 des_topl/des_1/L[30] no color

364 des_topl/des_1/1[31] no color

365 des_topl/des_1/L[32] no color

366 des_topl/des_1/R[1] no color

367 des_topl/des 1/RI2] no color

AR des tonl/des 1/RI31 na calor 2
Hets | Instances | Timing Path | Yizibility |

PLE (19,19]

Search for net in the Find box.

List X
bddre sk Find
Met Highlighted "
1 AddressA[D] no color E
2 AddressA[1] no color
3 AddressA[2] no color
4 AddressA[3] no color
5 AddressA[4] no color
Hets | Instancez | Timing Path | Visibility |
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In the Instance column, you can view all the physical modules in design. Double-click the instance
to display its layout position in the left window. Click on the module and its physical coordinates
will be displayed in the lower left corner.

i CHIP VIEWER =[] [mESe)
View Window

PHY_BRAM4)
DP_1024X16/RAM_01
DP_1024X16/RAM_02
dpram_top0/DP_1024X16_0/RAM_01
dpram_top0/DP_1024X16_0/RAM_02
PHY_GCLK(L)
1cd12864_en_pad_gclk inst

#- [l PHY_LSLICE(256)
PHY_MSLICE(257)

#- [l PHY_PAD(SE)
PHY_PLL(1)
vga_dlk

Fets | Instances | Timing Path | Visibility
& %

<
E (16,9, 3)

i CHIP VIEWER o) ]
View  Window

QIR ) [mwm ]
L]

PHY_BRAM(4)
DP_1024X16/RAM_01
DP_1024X16/RAM_02
dpram_top0/DP_1024X16_0/RAM_01
dpram_top0/DP_1024X16_0/RAM_02
PHY_GCLK(1)
1c412864_en_pad_gelk inst

& [l PHY_LsLIcEESE)
PHY_MSLICE(257)

& [l PHY_PAD(S55)
PHY_PLL(L)
vga_clic

Wets | Instances | Timing Path | Visibility
8 X

‘
FLL (@,0)
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In the Timing Path column, you can view all the timing paths listed in the timing report. Double-click
the timing path to display the detailed routing in the left window. Double-click on a net in path to
highlight it.

18 CHIP VIEWER =EE==)

View  Windew

CHE VT

- st x
Repart Navigation
Timing summary
= Timing constraints
& clock: clk vga_25m
5 Setup check
< Endpoint_al uST6lvgajreg2 blar
Timing path: vga/regd_balvgajreqd bl.clk-»_al uS76lvga/req2 b2sr
Timing path: vga/regs_balvgajreg bs.clk-»_al us76|vga/reg2_b2.sr

Tirming path: vaa/regd_b2lvgairegd bS.clk-» sl uST6jvga/reg2 bler
Timing path: vgajragd bOjvga/reg4 i576vga/reg2_b2.s
Timing path: vga/regd_bjuga/regd _bi.c i576|vga/reg2_b2

Timing path: vga/regd_bilvgajregd b.c (576lvga/reg2_b2.sr

Timing path: _al u388jvgaregd bd.cle-> ga/rega_t
Tirning path: voa/regd b3lvaa/regd_bo.clk-»_al uS76lvaa/reg2 b.sr

% Endpoint: _al uGGSlvga/regd b2sr

# Endpoint vga/reg2_bO| al_u672F

= Endpoint: al_u5T4lvga/reg3_bOF

% Endpoint: _al uSEBjvgajreg2 bS.sr

& Endpoint: _al uS95|vga/reg3 bS.sr

% Endpoint: vga/regd blivga/regd bTF

i Held eheek

= clock: led_clk
| Setuo check.
_l_u587]_al u586.b{0]

21 u587) ol u5BEbI1]
_l_uS88jvgajreq2 bS.a(0)]
_al_u576|vga/reg2_b2.ci0]
_#luST6lvgajregd bler

LU L

Fetz | Tostunces | Timing Fath | Vizibility

Tining path: wga/rept b5 |vga/rapt B9 D> ol uSThlwgefrug b2 mx  Slack: 14.845 nx

Similarly, select a timing path, right-click, select keep, and select a color to highlight the path and
keep the path continuously displayed. That is, multiple timing paths or nets can be displayed
simultaneously in the Chip Viewer. .

i CHIP VIEWER === ==

View  Window

QQIIEA O

“ List X
Report Navigation E
~ Timing summary
= Timing constraints
&l clock: clk_vga_25m
5 Setup check 3
. ©l Endpoint: _al_uS76[vgafreg2_b2.sr
H - Timing path: vga/reg4_b3|vga/regd bl.cllc-=_al_uS76vgajreg2 b2.sr
Timing path: vga/reg4_b2lvgafregd bS.clk-=_al_uS76lvgasreg2 b2.sr
- Timing path: vga/regd_b2lvgafregd_bS.clk-»_al_uS576|vga/reg2_b2.sr
[Timing path: vga/regd_bOlvgafreg4_b8.clk->_al_uS76|vga/reg2_b2.sr
- Timing pa keep gafregd b8.cllc-=_al_uS76vgajreg2 bl.sr
Timing pai delete  [ga/rega bZ.clk-> al uS76lvgaireg2 b2.sr
~ Timing patrezen=s ! bd.clk-»_al uS76|vga/reg2_b2.sr
Timing path: vga/reqd b.cli-> al w5761 2 ber
=] Select Color
= o0

Hug: 20 (3] Bed 255 2

t”:“:”:”:”:“:”:l Sat zasf Green: 85 %
N L e | L
Cancel

« i _

Tining path: vga/regd b0 |vga/regd_b5. clk>_al_uST6 |vga/reg? b2 sr  Slack: 15.428 s
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In the Visibility field, you can choose to display basic units, global routing or detailed routing.

i CHIP VIEWER =)

View  Window

QA IIE & & o

List x
7] Cell
7] Coarse/Global Route
Detail Route

Congestion

Violation
Tining path vea/regl b3 |veafregt b9. clk-> al uSTE|vga/reg2 b2.5v  Slack: 14.945 ns
The bottom right corner shows the bird's eye view in the Chip Viewer.
B CHIP VIEWER (=1 B (5
View  Window
e I
= clock: led_clk

=) Setup check
£ Endpaint: led/reg1_b2lcd/regl_b3F
Timing path: _al u651lcd/reg0_b6.clk- > led/regl_b|lcd/reg_b3.F
Timing path: _al u651lcdfreg0_b6i.clk-= led/regl_b2|led/regl_b3.F
Timing path: lcd/reg1_b7|lcd/reg0_b7.ck-»lcd/regl_b2icd/reg1_b3.F
Timing path: led/reg_b7|lcd/reg0_b7.ck-=led/regl_b2|icd/regl b3.F
Timing path: lcd/reg0_bS|_al_u352.clk-= led/regl_b2lled/regl_b3.F
Timing path: lcd/reg0_bS|_al_u352.clk->lcd/regl_bllcd/regl_b3.F
Timing path: _al u452[lcd/freg0_bs.clk->led/regl_b2llcd/regl_b3.F
Timing path: _al u452|lcdfreg0_b8.clk-= led/regl_b2llcd/regl_b3.F
4l Endpoint: lcd/reg1_bllcd/regl_b3F
- Endpoint: led/reg1_b7lcd/reg0_b7.F
4l Endpoint: _al u702]lcd/regl bOF
- Endooint;_al ubBalicd/real bAF 3
lcd/reg0_bS|_al_u352.d[0]
_al us84|lcdfreg0_b3.c[1]
ol _u646|lcdfreg0_bd.a[1]
2l_u644) al u647.2[0] -
etz | Tnstemces | Timing Path | Visibility

Tining path: led/regl bT[1ed/regd b7, cli-dlcd/ragl b2 [Ledfregl 33.F  Slack: 13.81 as
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In the menu bar of Chip Viewer, you can choose to display the location of all physical resources
in the device, such as: PLL, EMB, EMB32K, DSP. Click on a module to display its physical

coordinates in the lower left corner.

& CHIP VIEWER
View Window

QQIIE R & Em -

L rrry
Ly

[T [ LT
AN EEEENE
AN EEEENE
AlNEEEEENE
AN EEEEEE
ANEEEEEENE
AN EEEENE
L
AlNEEEEENE
ANEEEEEEEE
AN EEENEE
(L
AlNEEEEEEE

[ ]
L)

[
[ ]
[ ]
[ ]
L]
[
[
[ ]
[
RN

HEEEEE

AlNEEEEENE

Ly
LTI

B (5,29,2)

s | Timing Path | visibility

8 x

& cHIP VIEWER
View  Window

QA cIGIR &Y [Hw -

[y L
(L rrry Crd
DDDDDDEE DDDD

]
[
[
[
I
[
[
L]
[
[
L
[
L
[
[

EEEEEEEEEEEEEEE
EEEENEEEEENEEEEE

(L) eyl

[

[

[

[

[

[

[

[

[
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[

[

[

[

[

%
LRl PTGt Ll LI
ANEEEEEE EEEEEEE ENEEENE EEEEEEEEN
ANEEEEEE EEEEEEE ENEEEEE EEEEEEEEE
Loy ey oo e e ey
T A Y I
ey e e e e e
(L) e ey e e e e ey
Loy ey ceer e i) Ce e [
ey e et e [
Lt e eyt e e %
[

[

[

[

[

[

[

[

[

L

n

DDD%%%%% DDDDDDD DDDDDDD DDDDD%
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ey ey crerry ey Crreerid
LOEP Ry cree ey e p e it

ISP (5, 15,0)

EEEEEEEEEEEEEEN
EEEEEEEEEEEEEEEEEN

= | Tining Path | Visibility

[ ]

8%
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For the coordinates of mslice and Islice, you need to check the coordinates of plb first. A plb contains
2 mslice and 2 Islice. If the coordinates of a plb are (21,17), then from bottom to top, the coordinates
of mslice are (21,17,0), (21,17,1); The coordinates of Islice are (21, 17, 2), (21, 17, 3).

i CHIP VIEWER oo =]

View Window

* List x
Find
+ PHY_BRAM(4) -
] PHY_GCLK(1)
H lcd12864_en_pad_gclk_inst 3

[l PHY_LSLICE(256)
PHY_MSLICE(257)
_al_ul76|mux3_b3_rom0
_al ul77|_al_u209
_al_ul80Juart/uart_nyregl b2
_al_ul81juart/uart_n/regl_bl
_al_ul83|_al_ulg6
_al_u208|des_topl/des_1/reg0_b23
_al_u282|uart/uart_tx/regl_bl
_al u367|_al_u417
_al_u371|uart/uart_ngregl_b5
_al u3s7?
_al_u389|vga/regd_bb
_al_u401|lcd/reg3_b17
_al_ug02
_al ud03
_al ud13|regb_b6
_al_ud1d|regb b26
_al ud1s
_al udl6
_al ud1s
_al_u419|regt_b2
_al u422|_al_u662

L '

b Hetsz Inctances Timing Path Visibility

5

| —

[ —

.4

21, 172
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9.3 ChipWatcher

With ChipWatcher, users can monitor the internal signal changes on-line without the need
for external devices. In ChipWatcher, users can add multiple signals at the same time.

After setting the sampling clock, sampling depth, trigger condition and trigger position of

the signal, after recompiling, downloading and triggering, the signal changes under the
specified conditions can be viewed. The workflow of ChipWatcher is shown below.

Project: newbeep

= Anlogic Chip Watcher 7 == L35AL3A10BG256CT
ierarchy
£i beep (beepy)
Instructions: + (i Cansirainin
. New Project
Chip watcher is 4 debug tool for debugzing inside signals Create open and com |Ie . beep256 :
T em @ooko o 5o dipy reidics @ oy m e dip s ! p ’ p ©fpzm Pt
— - T~ New Source
() Bt o e o e © Edit e wisting chip vacher ~ Add Sources
~ & N
~ A Add ADC File
— Create a new Edit an existing Add an existing ChipWatcher | 4 — = — | AddSDCFie
ChipWatcher ChipWatcher file (.cwc) to your project T
5] ChipWatcher | Collape Al
view Expand Al
. Configuration 'ﬂ:hip::\(be!—Gmuwnz!r@“huw”m—mp—bupi&wj =R =y ==~
— \ 4 O[> O Matr 1o acquire tate Froe dwvice
auto_ c. ~a ] —_
Configure and save
7 Add to project == Add and save configu -~ -
‘0‘ Do you want to add the chipwatcher config to this project? ration file to the project N

n ChipWatcher - Ci/Users/wenyan.z

File  view
=~
Tretenen (egae E] B o ~ - A 4
~N download |q— __
N - — - —_ <
N
ot _tipratcher D_trigger N\ < i
hange the number of| signals,
E— Name Vebe 0 10 0 10 1T 160 190 w0 20 2 om0 : \ v shmpling depth, trigge| position
1 led7 _scan_cnt. 13711 trl er d Other parameters Hhan | 4 s
2 reg sdc d3 Oxedd gg Change trigger e
3 n nt 0253711 conditions
[ —
. - 1 I—
5 e nd{1] 0
6 nd[z] 0 Y
na3] 0 View
waveform
8 ond[4] 1

1. After running the HDL2Bit process, there are three ways to start ChipWatcher:

@. Create a new ChipWatcher

Expand Tools — Debug Tools, select ChipWatcher, select “Create a new chip watcher”
according to the prompt, click “OK?”, the following main interface of ChipWatcher appears:
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| ChipWatcher

File view

Instance Manager: > o

Device: AL3_10K @

Instance
Bit File: :zktop/work/mewbeep/newbeep. bit

1 auto_chipwatcher_0

auto_chipwatcher 0_trigger Lock Mode: l)\ll allowed * ||Basic ANL Chip Configuration: x
Nade Data Enable  Trigger Enable  Trigger Conditions
K Clock:
Type Name 0 0 1 Basic AND
Data

Sample Depth:

Trigger

Trigger Position: { Pre Fositi ¥

L.

Trigger Conditionz |1

x

Hierarchy Display X Data Log

anto_chipwatcher 0

@ . Edit an existing ChipWatcher

Expand Tools — Debug Tools, select ChipWatcher, select “Edit an existing chip watcher”
according to the prompt, click “OK” to enter the main interface of ChipWatcher.

= Anlogic Chip Watcher @

Instructions:
Chip watcher 1= a debug tool for debugzing inside si1gnals.
User can create a new chip watcher or open an existing chip watcher

Hote:If you want to create a new chip watcher, maybe you should close an

existing chip watcher 1f 1t has been opened

() Create a new chip watcher @ Edit an existing chip wacher

188 LBRBEERKERAFE
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®. Add an existing ChipWatcher configuration file (.cwc) to your project and double-click it
to open it.

In the Project section, right-click Constraints and select Add CWC File to add the generated

configuration file (.cwc) to the project.

4 Project: newbeep
I8 AL3:AL3A10BG256CT
4 =5 Hierarchy
5. bee ( beepw)

" beep256 Mew Project
Open Project

Mew Source

Add Sources

Add ADC File
Add SDC File
Add CWC File

Collape All
Expand All

Double-click the file to open the main interface of ChipWatcher.

4 Project: newbeep
i AL3:AL3A10BG256CT
4 =i Hierarchy
_— beep [ bespwv )
4 Constraints
I/ beep256.adc
*l beep.sdc

http://www.anlogic.com 189 FBTRESRRBREAF



Tang Dynasty ( TD ) W

2. Right-click in the blank space of the setup interface and select “Add Node...”. The following
Node Filter interface appears. Expand the Filter drop-down menu. The default type is Watcher.
If the user selects a signal whose filter type is other than Watcher, it will not be guaranteed to
be correctly sampled;

Tl [l

Filter: |411 -

A11
Comb
Inout
Input
Output
Frobe
Eeg
lnlmown

Look in:

Na

0K || Canea

3. You can also search for signals in the Name column by selecting or deleting the
signal with the left and right arrows (support wildcards*);

B]d -7
Filter: [Hatcher ]
Look in:
Name Type |+ Name Type

1 sys_rstn_pad COomMB ] 1 div_cnt[7] REG

2 sys_clk_pad COMB 2 div_cnt[4] REG

3 div_cnt[9] REG 3 div_cnt[3] REG

4 div_ent[8] REG 4 div_cnt[1] REG

5 div_cnt[B] REG 5 delay_cnt[5] REG

6 div_cnt[5] REG = 6 delay_cnt[2] REG

7 div_cnt[24] REG .

8 div_ent[23] REG

9 div_cnt[22] REG

10 div cntl211 REG =

0k | [ cancel
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il
Hame: delay#| -
Filter: [Watcher V]
Look in:
Name Type |~ Name Type

1 delay_cnt[9] REG

2 delay_cnt[8] REG

m

3 delay_ent[7] REG
4 delay_cnt[6] REG

5 delay_ent[5] REG

6 delay_cnt[4] REG

A A

7 delay_cnt[3] REG
g delay_ent[2] REG
9 delay_cnt[15] REG

10 delay_cnt[14] REG

ok || camca

Add net or bus signals as needed, click the OK button to complete the signal addition.

n]td
Filter: [Hatcher -
Look in:
Name Type o
1 beep_pad COMB =
2 delay_cnt[0] REG
3 delay ent[l] REG
4 delay_cnt[2] REG
5 delay_cnt[3] REG
6 delay_cnt[4] REG

4. For the added net or bus, right click on the signal name to perform Delete/group/ungroup
operation; single signal or whole bus can be deleted directly;

Type Name

reg I delay_cnt
N D oo

div_cnt[1
reg iv_cnt[1] =
reg div_cnt[2] Ungroup
reg diU_CntB]
reg div_cnt[4]
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At the same time, in order to facilitate the observation of the signal, Group operation can be
performed on multiple network signals;

MName

I» delay_cnt

div_cnt[0] e Delete
div_cnt[1] Group
Ungroup

Type
reg
reg

div_cnt[2]

reg div_cnt[3]

Type MName
reg b delay_cnt
ap = |div_cnt[0]_group
reg div_cnt[1]
reg div_cnt[3]

Upgroup operations can be performed for bus or group. At the same time, the mouse can be
dragged by selecting net, bus or group to adjust the current Node order.

Node Data Ei
Type Mame 2C
=
reg I |delay_cnt © Delete
gp I div_cnt[0]_group Group
reg div_cnt[1] Ungroup
reg div_cnt[3]
auto_chipwatcher 0 trigger Lock Mode: lAll e v |[Basic #im ~
Node Data Enable Trigger Enable Trigger Conditions
Type Name 20 6 1 Basic AND
reg I delay_ent = = X
dp 4 div_cnt[0]_group 2
reg ’ div_cnt[0] %
reg ’ div_cnt[2] %
reg div_cnt[4] %
reg dil.lr_cnt[l:l %
reg div_cnt[3] %
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5. Data Enable refers to selecting the signal that needs to acquire and display the
waveform. Tick the check box to enable the signal; Trigger Enable refers to the
state of the signal as the trigger condition; Trigger Conditions refers to when the
condition is met. The signal can be triggered.

Basic AND means that the signal can be triggered when all the following trigger
conditions are met.

Basic OR means that the signal can be triggered as long as any of the following
trigger conditions are met.

Right-click on the trigger condition column to change the trigger condition.
The trigger conditions are as follows: arbitrary position, low level, high level, rising
edge, falling edge and double edge (rising edge or falling edge);

Trigger Conditions

1 Basic AND

e

# don't care
L low

w high

rising edge
. falling edge
T edge

FOE O OE K

At the same time, you can double-click the trigger conditions of bus or group to edit. The characters
you can enter are: x/X, /L, h/H, 1/R, f/F, e/E. The unfilled net is filled with X. After inputting, the
trigger condition of the corresponding net is changed.

=
=

gp 4 vga_hcount[0]_group HHHLLRFXXX

=
=

reg e vga_hcount[0] i

=
=

eg | L= vga_hcount[1]

=
=

g | b vga_hcount[2]

=
=

g | b vga_hcount[3]

=
=

g | b vga_hcount[4]

=
=

g | b vga_hcount[5]

g | b vga_hcount[6]

H =
H =
% AN 0 I =l =

g vga_hcount[7]

I
I

6. Click the [ ... | button after the Clock column to add the sampling clock. This signal will be
used as the working clock of the entire ChipWatcher module. It is necessary to ensure that
a valid and appropriate clock signal is selected. Otherwise, it may cause incorrect triggering
or sampling accuracy deviation.
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Clock: sys_clk pad E ‘ ‘ ‘

5itd P ==
Hame: #cllk -
Filter: [Watcher ‘]
Loolk in:
Name | Type Marme Type
1 m 3
[ o || cemcaa |

7. Select the sampling depth and set the location of the trigger. Pre Position indicates that the
trigger position will be in the first third of the entire sampled data; Center Position indicates
that the trigger position will be at one-half of the entire sampled data; Post Position indicates
that the trigger position will be in the last third of the entire sampled data. one place;

Clock: svs_clk pad D Clacl: =ys_clk_pad B

Data Tata

B4

128

Trigger 256 Trigger
Trigger Fositions |
rigger Fosition:
B8 Sl Trigger Fozition: M. Center Po: ™

Trigger Conditions gt

[ Fre Position

Cente-ition

Trigger Conditions

T4 Post titiom

8. After setting all the parameters, according to the prompt given by the interface, click
File — Save in the upper left corner, or use the shortcut ctrl+s to save the ChipWatcher
configuration file (.cwc), add the configuration file to the project, and recompile the
project. ;

Instance Manager: © Save chip watcher and conpile the project to contimue |

Instance

1 auto_chipwatcher_0
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- Project: newbeep
i AL3:AL3A10BG256CT
4 =i Hierarchy
its beep ( beepw )
4 Constraints
| beep236.adc

9. After the compilation is completed, download the newly generated bit file according
to the prompts;

File view

Instance Manager: [ 3 o Compile chip watcher successfully, please download the new bits to dewice.

Instance

1 auto_chipwatcher_0

F X

Device: AL3_10K

Bit File: rengfDesktop/worlk/beep/beep bit

10. After downloading, the trigger button in the upper left corner of ChipWatcher will light up
and give the following prompt. At this point, click the trigger button, ChipWatcher will
start monitoring the specified signal, and once the preset trigger condition is met, the data
in the chip will be returned. The single trigger is a single trigger, that is, the data under the
current condition of the current time in the chip is acquired; the Continue trigger is a
continuous trigger, and the data under the condition in the chip can be obtained in real time;

File wiew

Inztance Manager: E] B o Eeady to acquire data from dewice ...
Instance | Single trigger

1 auto_chipwatcher_0

File  wview
Inztance Manager: E] E] o Ready to acquire data from dewice ...
Instance | Continue trigger

1 auto_chipwatcher_0
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If the downloaded bit file does not match the current ChipWatcher object, the following prompt will
be given.

File wiew
Instance Benseer: ()] [0 (O] IR
Instance

1 auto_chipwatcher_0

11. Once the signal is triggered, the ChipWatcher page will be switched from the Setup
interface to the Data page and will display the waveform of the readback signal.
The blue vertical line indicates the trigger position and cannot be deleted.

5| ChipWatcher - C:/Users/wenyan.zeng/Desktop/work/beep - beep - [beepl.owc] =N =R
File view
Tmenan [emogsss @ E o oty Go ommdze duio fen Gofes ... 8 X
Instance Dewice: AL3_10K @
1 auto_chipwatcher_ 0 Bit Fila: eng/Desktop/workfbesp/besp. bit
auto_chipwatcher 0_trigger Lock Mode: IJ\ll allowed o Chip Configuratioen: g X
Node Data Enable  Trigger Enable Trigger Conditions
. Clack: sys_clk _pad D
Type Name 20 6 1 Basic AND
Data
reg > delay_cnt X
Sample Depth: 4k A
ap 4 div_cnt[0]_group HFX
reg : div_cnt[0] - Trigeer
reg div_cnt[2] _\_ Urigr Bosi U
- et ~
reg div_cnt[1] %
reg div_cnt[3] _\_
Hierarchy Display @ X Data Log g X
auto_chipwatcher 0
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1 auto_chipwatcher 0

[X ChipWatcher - C:/Usersfwenyan.zeng/Desktop/work/beep - beep - [beepl.cwc] EI@

File view

Instance Manager @ E] ©)| Reaty to acquire data From device g x
Instance Deviee: AL3_10E @

Bit Fila: :eng/Tesktop/work/beep/basp bit

auto_chipwatcher 0_trigger

The distance between thiz and trigger position is 2

&

TypE Name Value 1 2 3 4 1 B T 8 il 10 11 12 13 14 15 16
1 reg > delay_cnt OxlcO JOxlbE Ox1bd Ox1bb Ox1b8 ) Oxlb ) 0xlbT § 0xlb6 ) DxlbS ) Oxl
2o | owenogon | o e Yoo Jor Joo o Jom Jore Jorm Yo Jor S Yo Jo Yo Yo o

R [ ) S I e e
5| reg L divcntia

6 reg div_ent[1] \—,—I—,—
7 reg div_ent[3]

o

G Data 4 Betup

Hierarchy Display

=

& X Data Log

auto_chipwateher 0

The user can double-click the waveform to add a time bar, as shown in the following figure,
the time bar can be moved by mouse or right click to delete. When you move the time bar,
the Value column on the left shows the value of each signal at that location and gives the
distance from that position to the trigger position. You can also right click on the waveform
and select “Clear waves” to clear the current waveform and re-trigger.

auto_chipwatcher 0_triggsr The distance between this and irigeer position is 4 E3
Type MName Value 1 2 3 4 a2 B T 8 9 10 11 12 13 14 15 16
1 reg > delay_ent Ox1bb OxlcD flxlbE Oxlbe § Oxlbb Oxl
3 reg div_cnt[0] 0
4 reg - div_ent[2] 1 |
5 reg - div_ent[4] 1
6 reg div_cnt[1] o L m
-
7 reg div_ent[3] 0 €} Delets time bar
€3 Clear waves

« [ +

G Data | |7 Setup

12. When the mouse is in the waveform area, the mouse wheel up indicates the
enlarged waveform, and the scroll wheel indicates the reduced waveform.

At the same time, you can also click the “Fit for view” in the upper right corner
to display the entire waveform status.
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[X| ChipWatcher - C:/Users/wenyanzeng/Desktop/work/beep - beep - [beepl.cwc] E@
File wview
Instance Manager: @ © Besiy to acauire data from device .. & x
Instance Device: ALI_10K
1 auto_chipwatcher_0 Bit File: teng/Desktop/worl/beep/beep bit
auto_chipwatcher 0_trigger The distance betwsen this and trigger position is 4 E]
Type Name Value [P =) 160 240 320 400 480 SE0 B40 Ten 800 880 960
1 reg 4 delay_cnt
2 reg ’ delay_cnt[0]
3 reg e delay_cnt[1]
4 reg - delay_cnt[2]
5 reg - delay_cnt[3]
6 reg - delay_cnt[4]
7 reg ’ delay_cnt[3]
8 reg ’ delay_cnt[6]
9 reg | - delay_cnt[7]
10 reg e delay_cnt[8]
11 reg delay_cnt[9]
13 reg div_cnt[0]
14 reg ’ div_cnt[2]
15 reg ’ div_cnt[4]
16 reg div_cnt[1]
17 reg div_cnt[3]
0, Tata # Satup
anto_chipwatcher O

13. If the user only changes the trigger condition (such as changing the rising edge to the falling
edge, changing the low level to high level, etc.), it can be triggered again without recompiling.
When the user changes the number of signals, sampling depth, sampling position and other
conditions, it needs to be saved, compiled and downloaded again to trigger again. At this time,
Chipwatcher will also give a corresponding prompt:

File wiew
———-E
Instance

1 auto_chipwatcher_0
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14. 1f the trigger is clicked, it is always in the following state, indicating that the data in the
chip cannot meet the trigger condition. Please change the trigger condition and re-trigger.
At this time, click the stop button, and the data interface will export the waveform of the
current attention signal.

File wiew
Instance Manager: [= @ Aequiring data from dewice ...
Instance

1 auto_chipwatcher 0

5| ChipWatcher - Ci/Users/wenyan.zeng/Desktop/work/beep - beep - [test_crash.cwc] E@
File view

Instance Manager: E] E o Ready to acquire data from deviee g x
Instance Device: [AL3 10K =)

1 auto_chipwatcher_0 Bit File: :eng/Desktop/work/beep/beep bit

ato_chipeateler_3_irigger &

Type Name Value 1 2 3 4 S B 7 8 a 10 11 12 |

o~
reg | 4 delay_cnt DxlASDX Dx4239x UxDTTSX DxlACFX UxTDTBX DxSQEEX UxDm\SX DxZSSSX DxlBEBX DxS44TX DxEu\TCX OxB3CEL (0

1

2 reg ’ delay_cnt[0]

| ]
3 reg delay_cnt[1] | I—I |—| b
4 reg delay_cnt[2] ‘ y—l I—I
5 reg delay_cnt[3] I_‘
6 |reg delay_cntid] |
delay_cnt[3] ‘ \_I
8 reg delay_cnti6] \—I

9 reg ’ delay_cnt[7] ‘

L

7 reg

O, Data 4 Satup

Hierarchy Display B X Data Log & X

auto_chipwatcher 0

With no engineering, you can still use ChipWatcher to open an existing cwc file for waveform viewing.
Need to pay attention to the following issues:
1. Need to ensure that the files required by ChipWatcher .cwc, .bid, .bit files are in the same folder;

2. The ChipWatcher interface from the project cannot add, delete, and change signals;

3. The sample depth and trigger position cannot be changed from the project's ChipWatcher
interface.
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The specific use is as follows:

1. Open the ChipWatcher interface, you can only select "Open an existing chip watcher" and
click "OK";

# Anlogic Chip Watcher @

Instructions:

Chip watcher iz a debug tool for debugging inside signals.

User can ecreate a mew chip watcher or open an existing chip watcher

Hote:Tf you want to create a new chip watcher, maybe youn should close an
existing chip watcher if it has been opened

Create a new chip watcher @ Open an existing chip watcher

2. Open an existing .cwc file;

7| ChipWatcher - [demo.cwc] EI@

File view

Instance Manager » | (@] Fresse domnlosd bits to device before acquiring data ... 8 x

Instance Device: [AL3 10K -] @

1 auto_chipwatcher_0 Bit File: demoddSd bit

= Chip Configuration: 5 x

Node Data Enable Trigger Enable rigger Conditior

auto_chipwatcher (_trigger Lock Mode: [All allowed

Clock: sys_clk
1 Basic AND

Data
_I:-I:-

Sample Depth: ak -
- delay_cnt[15]

=
=

Trigger

=
=

ap - delay_ent[14]

Trigger Fosition: [{< Fre Fosition ~

=
=

ap - delay_ent[13]

Trigger Conditions |1 -

=
=]

gp delay_cnt[12]

=
=

ap - delay_ent[11]

=
=

gp - delay_ent[10]

=
=]

gp delay_cnt[9]

ap - delay_cnt[8]

=
=

gp - delay_ent[7]

=
=

ap - delay_cnt[B]

=
=

ap - delay_cnt[3]

=
=]

gp delay_cnt[4]

=
=

ap - delay_ent[3]

=
=

gp - delay_ent[2]

=
=]

gp delay_cnt[1]

=l
=
MO WO O O K O OB O M K O O® N

=
=

ap - delay_ent[0]

4 seup
auto_chipwatcher D

3. The trigger condition can be modified to download and trigger;
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7| ChipWatcher - [demo.cwe] EI@
File view
Instance Manager: @ O Beady to acquire data fron device .. g x
Instance Device: |AL3 10K '] @
1 auto_chipwatcher_0 Bit File: demod434.bit
auto_chipwatcher 0_trigger The distance between this and trigger position is 3 @
B Name Value 2722 273 2724 2725 2726 27127 2728 2723 2730 2731
1 gp 7 delay cnt 16381 ( 18377 X 18378 X 18379 X 18380 18351 X 18382 X 1B3E3 18354 X 1B3E5 XE
2 gp - delay_cnt[15] 0
3 gp delay_cnt[14] ]
4 gp delay_cnt[13] 1
5 gp - delay_cnt[12] 1
6 gp delay_ent[11] 1
7 gp e delay_ent[10] 1
8 gp delay_cnt[9] 1
9 gp - delay_cnt[8] 1
10 gp delay_ent[7] 1
11 gp delay_cnt[6] 1
12 gp delay_cnt[3] 1
13 gp delay_cnt[4] 1
14 gp delay_ent[3] 1
15 gp e delay_ent[2] 1 ‘
16 gp ’ delay_cnt[1] ]
17 gp : delay_ent[0] 1 | | ‘ | ‘ | L
4 |:| 3
auto_chipwatcher 0
Bit download success!
100%

4. When you need to open another .cwc file, you need to close and remove the current file first.

Hierarchy Hawvigation =
= U Project: NoProj

: MNoFamily:NoDevice

-5 Hierarchy

- || Constraints

EI demo

Open File
Remowe CWC File

Collape All
Expand All
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9.4 BramkEditor

Users can use BramEditor to read data from the RAM in the chip, and modify the data, modify it
and write it into the chip to see the effect.

1. Expand Tools — Debug Tools and select BramEditor;

2. If “No Hardware” is displayed in the Hardware column, check whether the hardware
interfaces are connected correctly, and whether the chip is powered on. Finally, click
the refresh button next to refresh. Select an Instance in the pop-up BramEditor dialog
box, and then read and write the Bram information. Only Instance with Status
READABLE can read and write;

M BRAM-EditorE:/anlogic/TD6344/bin/td.exe (-2l

® Posica © Loaic BICIE Hardtare: o
Instance ID Instance Name  Status  Width Depth Data Path i

22 0X0019 OCCUPPIED 9 1024

Fi1 OXD01A READABLE 9 1024

24 0X001B READABLE 9 1024

25 0X0034 READABLE 9 1024

26 0X001C OCCUPPIED 32 1024 i

27 0X0020 OCCUPPIED 32 1024

3. Click the & button to read data from the chip. The user can choose to display the read back
data in decimal (Dec), binary (Bin) or Hex (Hex). The default is binary. For Physical BRAM9K,
the depth is 1024, the width is 9 bits, the highest bit is the parity bit (ninth bit); for Physical
BRAM32K, the depth is 1024, the width is 32 bits, and there is no parity bit. For Logic BRAM,
the depth and width are consistent with the user design;

The data of BRAMOIK is shown as follows:
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R F

[ - ex
® Mysicd © Losic RIRIBIE ardtare =
Instance ID Instance Name Status Width Depth Data Path
mOXOOM READABLE 9 1024
2 0X0005 READABLE 9 1024
3 0X0008 READABLE 32 1024
instance 1:0§0004 () Dec @ Bin () Hex
c c c c =
]
0x0000 1 01000011 1 00011011 1 11011101 1 11100111
0x0004 1 11010011 1 01011001 0 00100110 0 10110010
0x0008 1 00111001 0 10111000 1 10111101 0 10111000
0x000c 0 10110100 1 01001001 1 00111101 1 00010001
0x0010 1 11100001 1 10000001 1 10011001 1 00101101
0x0014 0 01011110 1 11000011 1 00110111 O 00000010
0x0018 1 00000001 1 01010101 1 10100111 1 10101011
0x001c 1 01110001 1 00000011 O 00001110 0 00110110
0x0020 1 00110011 0 10111100 1 00110011 1 11101101
0x0024 1 10011111 1 10111001 O 00110000 O 11001010
0x0028 0 01110010 0 10100110 0 00000110 O 11001100
M2 1 01100001 0 01110000 0 10010100 1 10010011 i
instance 1:0X0004
The data of BRAM32K is shown as follows:
R ERAM-EditorE:/anlogic TDE244/bin/td exe. Lol
@ Fhysical © Logic [Braalist] é . x @ Hardfare: |EAGLE_20K BGAZSEL ~ | S
Instance ID Instance Name Status Width Depth Data Path
1 0X0004 READABLE 9 1024
2 OX0005 READABLE 9 1024
L] 0X0008 READABLE 32 1024
v P
instence 3020006 ©) Dee @ Bin © Hex
Ox0000-0:03FF Oa0400-0n0TFF 0x0800-0xDBFF Ox0CDO0-0x0FFF
0 1 2 3. Al (] 1 2 3 A [} 1 2 3. fal (] 1 2 3 i=
0xD000 0D0DOD0D 00000000 00000001 00000000 | OxD400 0ODO00OO 00000000 00000000 00000000 | Ox0300 0DODODOD 00000000 00000000 00000000 | OxOcO0 00000000 00000000 00000000 (X)(X)(!Dﬂﬂi‘
0xD004 0D0D0001 00000000 00000010 00000000 Ox0404 0D0DODO0O 00000000 00000000 00000000 0x0804 0D00D0D0D ‘00000000 00000000 00000000 D04 00000000 00000000 00000000 00000000
0xD008 00000011 00000000 00000100 00000000 Ox0408 00000000 00000000 00000000 00000000 0x0808 00000000 ‘00000000 00000000 00000000 08 00000000 00000000 00000000 00000000
0xD00c 00000101 100000000 00000110 00000000 OxD40c 00000000 00000000 00000000 00000000 0x080c 00000000 100000000 00000000 00000000 OxdcOc 00000000 00000000 00000000 00000000
0x0010 00000111 00000000 00001000 00000000 Ox0410 00000000 00000000 00000000 00000000 Ox0810 00000000 00000000 00000000 00000000 Oxc10 00000000 00000000 00000000 00000000
OxD014 00001001 00000000 00001011 00000000 0x0414 D0ODOOOOO 00000000 00000000 00000000 0x0814 0DODODOO 00000000 00000000 00000000 Ox0cl4 00000000 00000000 00000000 00000000
OxD018 00001100 00000000 00001101 00000000 Ox0418 D0ODODDOO 00000000 00000000 00000000 Ox0818 000D0D0D ‘00000000 00000000 00000000 Oxc18 00000000 00000000 00000000 00000000
OxDO1c 00001110 ‘00000000 00001111 00000000 OxD41c 00DODOOO 00000000 00000000 00000000 0Ox081c 000D0D0D ‘00000000 00000000 00000000 Odclc 00000000 00000000 00000000 00000000
0xD020 00010000 ‘00000000 00010001 00000000 OxD420 00DOD000 00000000 00000000 00000000 0x0820 00000000 ‘00000000 00000000 00000000 L 020 00000000 00000000 00000000 00000000
‘ m 3 i 4 m » i “ m » ‘ m ¥
instance 3:0X0008

4. Double-click on a certain data to modify it. After modifying it, click the |%2] button to write
the data back to the chip. You can use the |@ button to cycle through the data and
the [=] button to stop the loop;
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M ERAM-EditorE:/anlogic/TD6344/binftd.exe 7 =]

@ FPhysical () Logic @ [ Hardfare: |EAGLE_POK BGAZSEX w “.

Instance ID Instance Name Status Width Depth Data Path

Hoxoom READABLE 9 1024
2 0X0005 READABLE @ 1024
3 0X0008 READABLE 32 1024

2 B
!;/l [ u
instance 1:0%0004 () Dec @ Bin () Hex
c C c C E
(]
ox0000 1f11211211f1 00011011 1 11011101 1 11100111
0x0004 1 11010011 1 01011001 0 001 ™ Tips

0x0008 1 00111001 0 10111000 1 10: @ Success to write data to chip

0x000c 0 10110100 1 01001001 1 OO

Ox0010 1 11100001 1 10000001 1 1

0x0014 0 01011110 1 11000011 1 00110111 O 00000010

Ox0018 1 00000001 1 01010101 1 10100111 1 10101011

Ox001c 1 01110001 1 00000011 O 00001110 O 00110110

0x0020 1 00110011 0 10111100 1 00110011 1 11101101

Ox0024 1 10011111 1 10111001 0 00110000 O 11001010

0x0028 0 01110010 0 10100110 O 00000110 O 11001100

MeiN2e 1 01100001 0 01110000 0 10010100 1 10010011

instance 1:0X0004

Bulk writes can also be made to the data in RAM.

Select an Instance, click to &7 open a .dat file to be written, click to | write data to the chip, and the
data will be successfully written. A warning is given if the data written does not match the size of the
RAM. Finally click to[€3 view the data after writing.

® Fiysical © Logic © . Hardiare: .
Instance ID Instance Name Status Width Depth Data Path
READABLE 9 1024  Ci/Users/wenyan.zeng/Desktop/work/eagle20/eg_bram32k/bram9k.dat
2 0X0005 READABLE 9 1024
3 0X0008 READABLE 32 1024

After writing to RAM, the data read back is as follows
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M BRAM-EditorE:/anlogic/TD6344/bin/td.exe -7
® Fysical © Logic MICIE e dtare: -
Instance ID Instance Name Status Width Depth Data Path
1| 0X0004 READABLE 9 1024  Ciy/Users/wenyan.zeng/Desktop/work/eagle20/eg_bram32k/al_ip/bram9k.dat
2 0X0005 READABLE 9 1024
3 0X0008 READAEBLE 32 1024

v P E

instance 1:0%0004 () Dec () Bin @ Hex

00000

[

FF 0 FF 1 FF 0 FF

0x0004 1 FF 0 FF 1 FF 0 FF

0x0008 1 FF O FF 1 FF 0 FF
0x000c 1 FF O FF 1 FF 0 FF
0x0010 1 FF O FF 1 FF 0 FF
0x0014 1 FF O FF 1 FF 0 FF
00018 1 FF O FF 1 FF 0 FF
0x001c 1 FF O FF 1 FF 0 FF
0x0020 1 FF O FF 1 FF 0 FF
0x0024 1 FF O FF 1 FF 0 FF
0x0028 1 FF O FF 1 FF 0 FF

02 1 FF 0 FF 1 FF 0 FF

instance 1:0X0004

5. The data read back can be saved as a dat file with the click of B button.

M Save file as @
@u\:jv| , <« Anlogic » test » demol » - | $¢| | BE
|n vy FETesE #H~- @

0
o
b]
8
©

waork

| FAE_CASES | )

, bugfree ra bram9k.d
| study at

M =/
=
=i Subversion
B

= (N): bramBlk.dat .
FFEAT): | DAT File(*.dat) -]

- BETiE gEs || mE |

6. In the process of Flow, a .bid file containing BRAM Instance Name will be generated. In
BramEditor, click the Bram list button in the upper left corner of the interface to match
the internal Instance Name with the Instance ID, which is convenient for users to debug.
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Fhysical () Logic D @ a Hardffare: |EAGLE 20K BGAZSEX * ..‘

Instance ID Instance Name Status Width Depth Data Path
IT‘ 0X0004 inst2_inst_512x16_sub_000000_000 READABLE 9 1024  C:/Usersfwenyan.zeng/Desktop/work/eagle20/eg_bram
2 0X0005 inst2_inst_512x16_sub_000000_009 READABLE 9 1024
3 0X0008 instl_inst_2048x16_sub_000000_000 READABLE 32 1024
] [ | 3

7. Click the Logic button to switch to the interface displayed by Logic BRAM. Other operations
are consistent with Physical BRAM.

MR BRAM-EditorE:/anlogic/TD6344/bin/td.exe =
© Paysicdl @ Logic 0@ = Har dfare &

Logic Name Status Width Depth Data Path
minsﬂjnsl READABLE 16 512

2 instl_inst READABLE 16 2048

¢ P

instence 1iinst2_inst ) Dec @ Bin () Hex
0x0000~0x0080 0x0081~0x0101 0x0102~0x0182 0x0183~0x01ff
15~8 7~0 = 15~8 7~0 = 15~8 7~0 = 15~8 7~0 =
0x0000 01000011 01000011 4 0x0081 00100101 00100101 U 0x0102 10010101 10010101 = 0x0183 00001001 00001001 L
0x0001 00011011 00011011 0x0082 00100101 00100101 0x0103 01101101 01101101 0x0184 00011110 00011110
0x0002 11011101 11011101 0x0083 00111101 00111101 0x0104 11101100 11101100 0x0185 10000110 10000110
0x0003 11100111 11100111 0x0084 01111010 01111010 0x0105 01000001 01000001 0x0186 00010010 00010010
0x0004 11010011 11010011 0x0085 00011111 00011111 0x0106 10010100 10010100 0x0187 10100101 10100101
0x0005 01011001 01011001 0x0086 11110011 11110011 0x0107 11010100 11010100 0x0188 00100011 00100011
0x0006 00100110 00100110 0x0087 10000000 10000000 0x0108 11001010 11001010 0x0189 10100010 10100010
0x0007 10110010 10110010 0x0088 01000100 01000100 0x0109 10111100 10111100 0Ox018a 11111011 11111011
0x0008 00111001 00111001 0x0089 01011000 01011000 Ox010a 10010111 10010111 0x018b 11101111 11101111
0x0009 10111000 10111000 ~ | 0x008a 01010101 01010101 ~ | ox010b 11001101 11001101 ~ | 0x018c 10010010 10010010 -

instance Linst2_inst
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9.5 ChipProbe

With ChipProbe, the user can pull some internal signals out to the IO port without changing the
design, allowing the user to check the internal signal changes in real time with an external device.

1. After running the HDL2Bit process, expand Tools — Debug Tools and select ChipProbe

2. In the pop-up ChipProbe dialog, click Add to add the internal variables you want to view.

X ChipProbe
ChipProbe pins allow you to pull out an internal signel to a pin without changing youwr design or running a full
compilation
Enabled Source Node Name Pin Location Pin Name Register Clock Register Reset Status
Enable ALl
Disable ALL

%] Add ChipProbe Pins \EI =
Seurce node neme: |

Pin location: Fl0 v|

ChipProbe pins nams

Use Register

Clock sigmal
Reset sigmal
0 Source node name cannot be enpty, please select a valid eme OE Cancel

ChipProbe Compilation

To crese a mew ChipProbe pin or change an exsiting ChipProbe pin you must click [start check and zave all netlizt
hang =] button

start check and save all netlist :hanges‘

pip
rE C
1ETE’

'z
il
®

3. Users can manually enter the source node name or click |- | to add, in the new pop-up
dialog box, select the filter type as Probe. When using ChipProbe, debugging can only
be initiated when the filtering type of the selected internal signal belongs to Probe.
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“td (-7 el
Filter: |41l -
Look in: éﬁib
Nor et
UutEut
Eeg
nlmown
Watcher
T
[ o || canea |

4. Click on[==_] software manual, select an internal variable, click to[>] add it, click OK
when you are done.

- d >
Filter: |Frobe ']
Look 1im:

Mame Type i Mame Type
52 sm_bit_pad[0] COMB . 1 scan_cnt[9] COMB
53 t[E] COME |:|

scan_ch

:
54 scan_cnt[7] COMB

- <
55 scan_cnt[B] COMEB .

LEe
56 scan_cnt[3] COMEB
=l d PP o | Tk AD i
0K || Cancel

5. After the addition is complete, select an output pin for the internal signal. If you need to use
register to latch the incoming internal signal, you need to select a Clock signal or add a Reset
signal to it, as shown in the figure below. If you don't need to use register, just click OK.
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7| Add ChipProbe Pins

Uze Register...
Clock =zignal: zys_clk_pad

Reszet signal: sys_rstn_pad

o Click OK to add ChipFrobe

Source node name: scan_ent[9]
Fin location: F10 "
ChipFrobe pin= name: scan_cnt[3]_signalProbe

I

08 || Caneal |

6. It can be added by Add or deleted by Delete. The user can also change the output

pin by right clicking on Pin Location.

5| ChipProbe

ChipFrobe pins allow %ou to pull out an internzl signal te a pin without changing wour design or running a full compilation

E= FoR ===

water_cnt[9] water_cnt[9]_signalProbe

Enabled Source Node Name Pin Location Pin Name Register Clock Register Reset Status Add ..
scan_cnt[9] P10 scan_cnt[9]_signalProbe sys_clk_pad sys_rstn_pad  PB_NEW Telate

PB_NEW Enable A1l

Dizable All

ChipProbe Compilation

To crese a new ChipProbe pin or change an exsiting ChipFrobe pin yeu must click [start check and save all netlist changes] button

start check and sawe all netlist changes‘

Close

7. You can check the small box below Enabled to activate an internal signal. You can
also activate all signals by Enable all. After activation, select start check and save
all netlist changes in the lower right corner to recompile the generated bit stream file
and download it to the chip. Connect the external device to the pre-selected output

pin for debugging.
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10 Appendix

10.1 ADC constraint description

The ADC (Anlogic Design Constraint) file is used as the user physical constraint file of
the TD software, and contains the constraints related to the various types of pins and
unit physical information specified by the user.

1. Pin characteristic constraint

The definition is as follows:

set_pin_assignment {pin_name} ({attributes}

Pin_name: the pin name of the circuit

Attributes:

There are 9 kinds of physical related attributes, such as BANK, LOCATION,
PULLTYPE, IOSTANDARD, PREEMPHASIS, SLEWRATE, DRIVESTRENGTH,
VREF, DIFFRESISTOR, and PCICLAMP. Among them, for position constraint
(LOCATION), it is checked whether the target position is legal, and whether multiple
pins are assigned to the same position. Once the ADC file is added, it is required to
lock the position for all pins.

Note: PreEmphasis pre-emphasis technology is a signal processing method that
compensates the high-frequency components of the input signal at the transmitting
end, which can effectively improve the output signal-to-noise ratio. Only LVDS
output needs to be added, LVDS_E is the analog LVDS output, there is no
pre-emphasis setting.

Format example:

> set_pin_assignment {sys_clk} {LOCATION=P23; PULLTYPE=PULLUP; VREF=

NONE; SLEWRATE=MED; DRIVESTRENGTH=8; IOSTANDARD=LVCMOS25;

VCM=0.8; VOD=350m}
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T 10-1 10 HHIRESH

PAMERATER VALUE

BANK BANKI1, BANK 2, BANK 3, BANK 4, BANK 5, BANK 6, BANK 7, BANK 8
LOCATION Different chip packages, the number of pins and pin names are different
PULLTYPE PULLUP, PULLDOWN, NONE, KEEPER

IOSTANDARD LVCMOS12,LVCMOS15,LVCMOS18,LVCMO0S25,LVCMOS33,LVDS25,

SSTL15_LSSTL15_II,SSTL18 I,SSTL18_II,SSTL33_I,SSTL33_II,
HSTL15_ILLHSTL15_II,LHSTL18_LHSTL18_II,
VREF1_DRIVER,VREF2_DRIVER

SLEWRATE FAST, MED, SLOW

DRIVESTRENGTH | 4, 8, 12, 16, 20, NA

VREF VREF1, VREF2, NONE

DIFFRESISTOR 100, NONE

PCICLAMP ON, OFF

VCM 0.8,0.9,1.2

VOD 150, 200, 250, 350, (add 480 for eagle_20 & eagle_s20) , F{iIJg mv

Note: The VCM, VOD option can only be set if the user has set up LVDS25.

2. Unit characteristic constraint
The definition is as follows:

set_inst_assignment {inst_name} {attributes}

Inst_name: The cell instance name of the circuit. The name of the instance can be found in the
generated netlist file (prj_gate_sim.v).

Attributes: Currently only location constraints are supported. Location can be found in Chip
Viewer. For a detailed manual of Chip Viewer, please refer to the 9.2 Chip Viewer chapter of
this document.

Format example:

> set_inst_assignment {PLL_INST1} {location = x34y37z0;}
> set_inst_assignment {PLL_INST2} {location = x0y0z0;}
> set_inst_assignment { _al_u451|lcd/lcd_rs_reg} {location = x21y17z1;}
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10.2 SDC constraint description

The Timer module of TD supports the user-entered timing constraint format as a common subset
of commands in the SDC standard format. The SDC commands supported by the TD and related
parameter options are listed below.

1. Refers to the object related:
a) all_clocks / all_inputs / all_outputs / all_registers : Refers to all objects of this category;

b) get_cells / get_pins / get_nets [-hierarchical] [-nocase] [-nowarn] <filter>

Returns a collection of cells / pins / nets in the design, -hierarchical for hierarchical search,
matching the corresponding name in each level of the module, -nocase means case
insensitive, and -nowarn means no warning when no match is successful .

c) get_clocks / get_ports [-nocase] [-nowarn] <filter>

Returns a collection of clocks/input and output ports with the same meaning as above.

2. Clock setting related (clock information is the most basic timing constraint):

a) create_clock -add -name <string> -period <double> -waveform <string> target

Define a clock: target indicates the clock source, which can be nets or ports. If target is
empty, it means a virtual clock is defined; -name specifies the clock name. If the item is
empty, the clock is named the first item in the target list. ;-period is the period, this option
must be specified, and the value needs to be greater than 0; -waveform specifies the time
point of the first rising edge and the first falling edge, and temporarily supports only two
clock edges per cycle; Add indicates that a new clock is added to the pin when the clock
has been defined on the target pin. Otherwise, the existing clock is overwritten, mainly for
the clock multiplexer.

Format example:

> create_clock —name sys_clk -period 20 -waveform {0 10} [get_ports sys_clk]

http://www.anlogic.com 212 FBTRESRRBREAF



Tang Dynasty ( TD ) WE4F

b) create_generated_clock -add -name <string> -source <list> -divide_by <double>
-multiply_by <double> -edges <string> -duty_cycle <double> -invert -edge_shift
<string> -master_clock <string> target

Define a derived clock that belongs to the clock domain where the master clock is located.
It will also have the same start point as the master clock in the timing report.

-source specifies the source point where its master clock is located, which can be a list of
nets or ports.

-master_clock specifies the name of the master clock; -name specifies the clock name, if
the item is empty, the clock is named the first item in the source list; target is the source
point of the currently generated clock.

-add Description Adds a new clock to this pin if the clock has been defined on the target pin.
Otherwise, the current generated clock is ignored, which is different from the master clock
definition. The period and waveform of the generated clock are adjusted by the master clock.

-divide_by / -multiply_by refers to the frequency divided by / multiplied by the specified
multiple,

-invert works with these two options to invert the clock waveform, and -duty_cycle is used
with the -multiply_by option to adjust the duty cycle;

-edges option consists of three integers that specify the first rising edge of the newly generated
clock, the first falling edge, and the second rising edge corresponding to the first edge of the source c

-edge_shift option specifies the offset of the three clock edges in the -edges option, so it will
contain 3 positive and negative integers in base time units (default is ns).

Format example:
> create_generated_clock -divide_by 1.25 -source [get_ports clk] -name sys_clk
[get_ports sys_clk]

c) derive_pll_clocks [-gen_basic_clock]

Automatically generate clock constraints on all used PLL clkc[x] ports, the frequency and
phase of the generated clock will be strictly in accordance with the internal parameters of
the PLL.

-gen_basic_clock will define the reference clock for the FIN frequency on the corresponding

PLL refclk, otherwise it will automatically search for the refclk pin and the clock defined on
the connected net.
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The clock generated by this command will not take effect until flow is running, so it cannot be
referenced in subsequent settings of timing wizard.

> derive_pll_clocks -gen_basic_clock
d) derive_clocks -period <double> -waveform <string>
Specify a default clock on the clock pin of each undefined clock,
-period is the period, this option must be specified, and the value needs to be greater than 0;

-waveform specifies the time point of the first rising edge and the first falling edge.
Temporarily only supports the case where there are two clock edges per cycle.

Format example:
> derive_clocks -period 10 -waveform {0 5}
e) set_clock_latency -clock <list> -max -min -source delay
Set the delay of the clock, delay is the value of the delay; -clock specifies the list of clocks;

-max/ -min option specifies the maximum/minimum delay specified by this command, the
default is the same;

-source option description Specified as source latency, otherwise network latency. Network
latency is replaced by the actual interconnect delay in the timing analysis after routing.

> set_clock_latency -clock [get_clocks {clk_vga_25m}] -source 2

f) remove_clock_latency -clock <list> -source target

Cancel the previously set clock delay, each option has the same meaning as above.

Format example:

> remove_clock_latency -source [get_clocks clk_vga_25m]
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g) set_clock_uncertainty -setup -hold uncertainty target

Set the clock's uncertainty value, currently only supports the setting of the individual clock
itself and does not support the definition of the clock across the clock domain; the target is
the list of clock, the uncertainty is the value item;

-setup/-hold option indicates that the command corresponds to the maximum / The value
corresponding to the minimum path timing analysis. If this option is not specified, both
checks will take effect at the same time.

Format example:

> set_clock_uncertainty -setup -hold 1.00 [get_ports clk]

h) remove_clock_uncertainty -setup -hold target

Remove the previously set clock uncertainty value, each option has the same meaning as above.

Format example:

> remove_clock_uncertainty -setup -hold [get_ports clk]

3. Timing path constraint settings:

a) set_input_delay / set_output_delay -clock <list> -max -min delay target

Set the delay of the input/output port. The delay item is the delay value. The target can be
the object list of pins or ports. The -clock specifies the clock information corresponding to
the delay.

-max/-min option specifies the command. The value set is the maximum/minimum delay and
the default is the same.

Format example:

> set_input_delay -clock sys_clk 1.0 [all_inputs]
> set_output_delay -clock lcd_clk 3 [get_ports {disp_RGB} {led} {sm_bit}]
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b) remove_input_delay / remove_output_delay -max -min target

Remove the previously set input/output delay. The parameters have the same
meaning as above.

Format example:

> remove_input_delay -clock sys_clk 2 [get_ports {data[0]} ]

> remove_output_delay -clock sys_clk -0.55 [all_outputs]

c¢) set_max_delay / set_min_delay -from <list> -to <list> -through <list> delay
Set the allowable maximum/minimum delay of the timing path, the delay term is the delay value;

-from must be the starting point of the timing path, ie the list of inputs;

-to must be the end point of the timing path, ie the list of outputs;

-through option It can be nets, a list of ports that specifies the intermediate point that the timing
path must pass. When there are multiple through options, the target timing path must pass
through each intermediate point in turn.

Format example:

> set_max_delay -from [get_ports {sw}] -to [get_ports {sm_bit}] -through [get_nets
{lcd/delay_cnt[2]}] 1

d) set_false_path -setup -hold -from <list> -to <list> -through <list>

The timing path is set to a spurious path, so it is not time-stamped;

-setup/-hold option specifies that the target path is not analyzed during setup/hold check.
-from is the starting point of the time series path, which can be a list of clocks or inputs,
-to is the end point of the time series path, can be a list of clocks or outputs,

-through specifies the intermediate point through which the time series path must pass, but
is ports or nets list of.

Format example:

> set_false_path -from [get_clocks clk] -to [get_clocks sys_clk]

> set_false_path -from [get_clocks {clk_vga_25m}] -to [get_ports {sm_bit}]
-through [get_nets {dpram_top0/Ifsr_done}]
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e) set_multicycle_path -setup -hold -start -end -from <list> -to <list> -through <list>
multiplier

Set the timing path that allows multiple clock cycle delays. The multiplier entry is the
number of clock cycles.

-setup/-hold option sets the timing path type that the command constrains. When only the -setup
option is used, setup check will allow the most sequential path. Use N clock cycles, but at the
same time hold check will become the required timing path for the shortest N-1 clock cycles.
When only the -hold option is used, the hold check constraint is set to N without affecting the
setup check constraint.

In the normal usage scenario, in order to enable setup check to use multiple clock cycles without
affecting hold check, two commands are required to be used together, that is, set a N period of
setup constraint, and then with a N-1 period hold constraint. .

-start/-end is the option used across clock domains, specifying the delay to the period
corresponding to the launch/capture clock. By default, setup check uses the capture clock
and hold check uses launch clock. -from is the starting point of the time series path, which
can be a list of clocks or inputs, -to is the end point of the time series path, can be a list of
clocks or outputs, and -through specifies the intermediate point through which the time
series path must pass, but is ports or nets list of.

Format example:

> set_multicycle_path -setup -end -from [get_clocks {clk_vga_25m}] -through
[get_nets {uart/uart_tx/num[3]}] 2

f) set_clock_group -exclusive -asynchronous -group <list>

Set the packet for the clock domain without analyzing the timing path across the clock group.
In general, the -exclusive option means that these clock groups do not logically appear at the
same time, and -asynchronous means a completely irrelevant clock, but in terms of
implementation and effect, the two options are the same, the command will be at all A set of
false path constraints is defined between the clocks listed by -group.
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> set_clock_groups -exclusive -group [get_clocks {clk_vga_25m}] -group
[get_clocks {sys_clk}]

g) set_clock_route <net_name>

Used to specify a specific clock line network without a dedicated clock interconnect. When
the number of clocks in design exceeds the limit of TD, you can manually specify which

clock lines do not go through the clock network. If the specified clock does not go through
the clock network, it will cause the layout and routing to fail, and the TD will give an error

in time.

> set_clock_route 1cd12864_en_pad

http://www.anlogic.com 218 FBTRESRRBREAF



Tang Dynasty ( TD ) W

10.3 ModelSim simulation process

10.3.1 Add simulation library

Taking the AL3_10 device as an example, the TD software comes with a simulation model and
can be compiled in modelsim as follows:

1. In the installation directory of modelsim, create a new folder, such as: Anlogic,

£
il
©

T
Ly
&

il

@,\:/,,l , o« EHEEEE (C) » modeltech84 101c » anlogic » v|¢7|| 123

MR REE =BV TREM EEHH)
|ny  GREERm - HEv O EEEEES = - 0 @

-

M
o TE I '
] al3_10_ver sre
=l EEAER S

m

=
Gl PPTVIILE
=il Subversion
B -
2 E

2. Start modelsim and select file — change directory to go to the anlogic folder

-

RSt =
Flease choose a directory, then select OE.

C:'modeltechfd 10, lehanlogic

4 | modeltechfd_ 10 1 -
4 | anlogic
; al3_10_wer
| sre
> awm
> 1 dees
> ) drill_sre

Ariters

| wE || EmA |
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3. Create a new folder under the anlogic folder, such as src, to store the TD's simulation model
source files, and copy all the files in the sim directory under the TD installation path.

4. Create a new library named al3_10_ver under modelsim's file — new — library

-

M Create a New Library @
Create

" anew library
" amap to an existing library

* anew library and a logical mapping to it

Library Mame:
lal3_10_veq]

Library Physical Name:
|a 13_10_wer

OK. | Canl:el|

5. Open compile — compile, pop up the compile souce files dialog box, select the newly created
al3_10_ver in the library, find all the files under the src search range, check compile selected
files together, execute the compile command

M Compile Source Files @
Library: |a|3_'| 0_wer ﬂ
EHEED: [ e ] o
)
ﬁiﬁﬂ%‘ﬂﬁ"]fﬁ ‘ ] } } J
al_logic_bra| al_logic_cl... | al_logic_d... |al_logic_io.v| al_lagic_m...
! m.v =
SM|
=3 SEEN NS
B al_map_a... | al_map_al.. |al_map_lutv| al_map_m...| al_map_m...
A
o SRR NEE NN
thﬁ al_map_se..| al_phy_b.. | al_phy_b... |al_phy_clkw |al_phy_csb.
Fodee
hrat==A I "ol logic_bram +" "al_logic_ellk +" "a:j Compile |
SR |HI|L Files Ok ;% 1% whd;* vhdl;+ vhﬂ Done
v Compile selected files together Default Options. . Edit Source |
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10.3.2 Simulation

1. In modelsim, click file — new — project to create a new project, such as: demo

-

M Create Project @
Project Mame

|demd

Project Location
|E‘: fmodeltechéd 10.lc/anlogic/test Browse...

Default Library Mame
|wcrk

Copy Settings From
|el1:E|:'.hE=1_ll:I.l-:‘.x’m-:delsim.ini Browse...
{* Copy Library Mappings { Reference Library Mappings

OK, | Caru:el|

2. You can add a design file by clicking add existing file, or you can create a new design file by
clicking Create New File and add it to the project.

)

M Add items to the Project 72 |
Click on the icon to add items of that type:

] ]

Create Mew File Add Existing File
Create Simulation Create Mew Folder

Close

'® Add file to Project =

-

File Mame
| Browse...
Add file as type Falder
|:le:'aul: ﬂ |'1'|:|p- Level j

{* Reference from current location " Copy to project directory

Ok | Cancel|
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3. Select an existing design source file and its testbench file. Here we use TD-generated
RTL-level circuit simulation model rtl_sim.v as an example to simulate. If you encounter
problems with glbl during simulation, please refer to Anlogic's glbl module in testbench

as follows:

tn# | T riow £ B[] ~

20 always

21 # (FERICD/2) clkl=~clkl: —

22 parameter LEAF PERIOD = 10.0;'

23 always

24 # (LEAF _PERIOD/2) clk2 = ~clkZ:

25

26 g1kl glbl(): B
Kl 2]

07/13/15 03:43:57 PM

M ModelSim SE-64 10.1c =] ===
File Edit WView Complle Simulate Add Project Tools Layout Bookmarks Window Help
EE '
[2- |
{4 project - C: 410, 1cfanlogic/al3_10_verjdempl ——————————————————— Hel x]
|Y'|Name |Siams |TyDe |Order |Modiﬁed | |
ks Verilog 1 07/13/15 03:34:59 PM

4. Click & to compile, after the compilation is successful, the status of the source file will

change from "?" to "v* "

M ModelSim SE-54 10.1c =n =R
File Edit View Compile Simulate Add Source Tools Layout Bookmarks Window Help
TR | cHAm|| tatizas| A
J [ R R4 R | H W p¥ J J % H Layout |WoDesign J H ColumnLayout |111Columns ﬂ ‘
#% Project - C:jmodeltech4_10. 1c/anlogic/al3_10_ver/demol —— =i —— H &1 | | 1= zeng/Desk [test2750/rt_sim.v - Default ——:i——= H &1 X/
'1Name |Siatus |Type |Order ‘Mcdlﬁed | Ln# | |A
| ] tb_demo.v f Verilog i 071315 03:34:59 PM 1 // Verilog mnetlist created by TD wl.4.2815
|| rtl_sim.v v Verilog 0 07/13/15 03:43:57 FM 2 /4 Mon Jul 13 15:13:13 2015
3
4 module demo J/ C:/Users/wenyan.zeng/Desktop/work/d
5 (
13 key in,
T rs232 rH,
8 W,
9 sys_clk,
10 sys_rstn,
11 beep,
iz clk wvga_25m,
13 disp RGB,
14 hsynec,
15 lcdlzge4_data,
16 1cdl2864 en,
17 lcdizeesd xs,|
18 lcdl2864_rw,
19 led,
20 r=232_tx,
21 sm_bit,
22 sm_seg,
23 waync
24 )
. il
RE| < | |
FlTranscript ---------- x|
# Compile rtl_sim.v was successful. :I
# Compile o _demo.v wa3 successful.
$ 2 Cnmplles 0 failed with no errors.
# reading C:\modeltechf4_10.lc\win&4/../modelsim.ini
# Loading project demol
# Compile of rtl_sim.v was successful.
# Compile of tb_demo.v was successful.
# 2 compiles, 0 failed with no errors.
ModelSim >
-
Ln: 17 Col: 14 | |PrnJect:demol <No Design Loaded > <No Context= y:
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5. Click simulate — start simulate, select the testbench file in the work library to simulate. If
you want to view the changes of each signal parameter or waveform in the module list after
simulation, you can remove the check mark in front of “Enable optimization”. Otherwise,
Modelsim will Optimize the signal parameters, causing the signal list to be empty.

o =

M Start Simulation @
Design I WHOL ] Verilog ] Libraries ] SDF ] Others ] ﬂ_ﬂ
T'INamE |T1_.f|:-e |F'aﬂ'| -
:’—M wark Library C:/modeltech&4.

— ] AL_DFF Madule C:Usersfwenya
—|] AL_FACD Madule C:fUsersfwenya
— 7] AL_MUX Madule C:fUsersfwenya
=i binary_mux_s1_wi Madule C:Usersfwenya
—h] binary_mux_s2_w1 Madule C:fUsersfwenya
=i binary_mux_s3_w1 Madule C:fUsersfwenya
=i binary_mux_s4 wi Madule C:Usersfwenya
—h] binary_mux_s5_w1 Madule C:fUsersfwenya
=i binary_mux_s&_w1 Madule C:fUsersfwenya
=i demao Madule C:Usersfwenya
wlil demao_th Madule C:/modeltecha4.
1] reg_ar_as_w1 Madule C:fUsersfwenya
— 1] reg_ar_ss_w1 Madule C:Usersfwenya
] reg_sr_as_w1l Madule C:fUsersfwenya
+-lf} floatfixdib Library SMODEL_TECH/. j
] | j
Design Unit{s) Resolution
|w: rk.demo th |default j
Optimization
| Enable optimization Cptimization Optil:nns...l
""" 0 K| Cancell
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6. Then select libraries, click add, select al3_10_ver, and click OK to simulate.

.

M Start Simulation [==]
Design 1 WHDL ] Verilog  Libraries I SDF ] Others ] ﬂ;;.l
Search Libraries (L )

C:/modelteché4_10.lc/anlogic/al3_10_wer Add...
Modify...
Delete
M Select Library @
Select Library
Seal
| |C::‘mcdeltech64_1l:l.1l:'.fanl|:gic'.fa13_ll'_'l_ver ﬂ Browse...
0K Cancel
Cancel

Note: For timing simulation, specify the project's sdf file during simulation, where Apply to Region

refers to the instantiated Instance name in the tb file. The netlist file for timing simulation is:
prj_name_phy_sim.v

M Start Simulation [z=]
Design ] VHOL ] Verilog ] Libraries  SDF ] Others ] ﬂﬂ
SDF Files

=HR] Region : fuut Add. ..
{ ] Cisersfwenyan. zeng/Desktop fwork/al 3 /demo fdemo, sdf Modify...
M Add SDF Entry [5m] | Delete
SDF File
sDF g |C‘: /Users/wenyan.zeng,/Desktop/wor Browse... =TT
il hd
I Apply to Region Delay

— e e !

J Cancel
OK | Cancel|

7. After the simulation is complete, you can view the list of signals under Objects. You can
view the waveform changes by right-clicking on a signal and selecting “Add wave”.

http://www.anlogic.com 224

LBRBEERKRERAT



Tang Dynasty ( TD ) W

M ModelSim SE-54 10.1c [E=E|EER |5

File Edit View Compile Simulate Add Transcript Tools Layout Bookmarks Window Help

EN-FEL) ERN|| Bl -t e B 0 $EHERES 0 YS

\EAIELE: el @

% o 2|

J [ B N N J e £ J Layout [Simulate hdl H ColumnLayout [Default R H [0 [e [wo [ a) oo
10. 1cfanlogicfal3_10_ver jdemo1 3 ‘ Objects S HA x| || | workjdemo/test2750/r_sim.v (fdemo_th/uut1fvga_u5_b3/u_seqd) - Default ::: H & X
"1Name |513t|.|s |Type | |"|Name “l\dalue ‘IGnd ‘Mode = Ln# | T Mow £ |ﬂ| -
| | demo_tb.v i Verilog St 1 // Verilog netlist created by TD v1.4.2815
| ri_sim.v v Verilog ¢ 2 // Mon Jul 13 15:13:13 2015
3
4 module demo // C:/Users/wenyan.zeng/Desktop/
s t
& key_in,
7 rs232_rx,
8 =W,
9 sys_clk,
10 Sys_rstn,
11 beep,
iz clk wvga_25m,
13 disp RGE,
14 hsync,
15 lcdl2ge4_data,
. Internal d 16 1cd12864 en,
I _,I 17 lcdl2ged_rs,
18 lcdlz864_xw,
HAx 19 led,
Type (filtered) 20 rs232_tx,
 #ASSIGN#216 i 21 sm_bit,
. #ASSIGN#207 3 22 sm_seq,
© #ASSIGNE206 i - 23 vayne
 #ASSIGN#205 i / 24 b |
3 |  ZASSIGNEI04 i e « | _,l
i brary j FE ———— = g Wave [ [demo_b.v | [ |rtsmy | 3]

Leoading work.binary mux s4_wl

Refreshing C:/modelteché4_10.lc/anlegic/al3_l10_ver/work.binary mux 33 wl
Loading work.binary mux_s3_wl

Refreshing C:/modeltechéd_10.lc/anlogic/al3_10_wver/work.reg_ar_ss_wl
Leading work.reg ar 33 Wl

Loading C:/modeltechéd_10.lc/anlogic/al3_ 10 wer.AL PHY FLL

Loading C:/modeltechéd 10.1c/anleogic/al3_l0_ver.al_dphaae_sel

Loading C:/modeltechéd_l0.lc/anlogic/al3_10_ver.al clko_premux

Loading C:/modeltechéd_l10.1c/anlogic/al3_10_wer.al pll diwl2g

Loading C:/modeltechéd_l0.lc/anleogic/al3_10_wer.al_ clko_ctrl

Refreshing C:/modeltech64 10.lc/anleogic/al3 10 wer/work.binary mux =32 wl
Loading work.binary mux 32_wl -

EE S R T IR

Project : demol |Now: 0 fs Delta: 0 HHKKK y

8. Click Simulate — Run — Run 100, or click in the navigation bar zl to run the simulation 100ns.
You can also enter the simulation time manually.

Design Optimization...

|S|'nm|ate| Add Transcript Tools Layout Boc

Start Simulation...

FRuntime QOptions...

Step s Run -All

Festart... Continue F10
Run Mext

Break Break -

End Simulation

http://www.anlogic.com 225 EBERESHEBRAR



Tang Dynasty ( TD ) W

The above process can be done directly by running a script, such as a script: Anlogic.do

‘ lTrarﬂ:rbt p ﬁ ﬂ XI
// THIS WORE CONTAINS TEADE SECEET AND PROPRIETARY INFCEMATICN ﬂ
// WHICH IS5 THE FROFERTY OF MENTOR GRAFHICS CORPORARTION OR ITS

/f LICENSORS AND IS SUBJECT TO LICENSE TERMS.

fr

reading C:'\modeltech6d 10.1c\winbd/../modelsim.ini

Loading project democl

Compil f rtl_sim.v was successful.

ompile of demo tbh.v was successful.

compiles, 0 failed with no errors.

I e e e e S

™
[N

ModelSim> Anlogic.do -

| Project : demo1 |<Mo Design Loaded= text:b y

Anlogic.do is as follows:

#
# Create work library
#
if {[file exists work]} {
vdel -lib work —all }
vlib work
#
# Compile sources
#
vlog "C:/Anlogic/test/work/test.v"
vlog "C:/ Anlogic/test/work/TestBench. v"
vlog "C:/ Anlogic/test/work/Addbit.v"
#
# Call vsim to invoke simulator
#
vsim -voptargs="+acc" -L al3_10_ver -gui work.TestBench
#
# Source the wave do file
#
add wave *
#
# Set the window types
#
view wave
view structure
view signals
run 100ns
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10.4 USB download driver installation

USB driver installation

The TD software has been updated with the USB driver. If the user has previously installed the

ReadyDriverPlus software and the Anlogic usb cable driver, please uninstall the software and
driver and reinstall the USB driver.

= BEEEE (o= =]
SR R BB EEH)
&= T HE & F%b
:, B ﬁ -
o U ANESEARE
o FE. IS
- AR HEE
4§ BESEoERNS
----- ¥ Anlogic usb cable v0.1

..... Arlogic ush cable w01 H Host

=4

----- H Host |
----- 8E: TEESEMNRG DEEERE -

B ki AR E R PR -

CwE ) mA :

The specific installation steps are as follows:

1. Insert the download cable into your computer and open the device manager. You can
see the unknown device in "Other devices" EZ-USB FX2

& BEEES =)o =]
(R #fEA) ZFJ(N) #EH)
=m0 HEI & B &8S
VT .
= ua
[ EftigE
- [m EZ-USB P2
> U ABSFEARE
¥ BE. RIS
- P EEiEsiae
2§ BEETREEHS
P Generic USE Hub
Generic USE Hub
Intel(R) & Series/C200 Series Chipset Family USB Enhanced Host Contraller - 1226
Intel(R) 6 Series/C200 Series Chipset Family USB Enhanced Host Controller - 1C2D
USE Composite Device =

m
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2. Right click on EZ-USB FX2 and select “Update Driver Software”. The following prompt will
pop up, select “Browse my computer to find driver software” and select driver under TD
installation path.

() L ESEEIEERE - EZ-USB FX2

> BINERTHRAVRTREFEHS)
Windows {STESETHENA Internet LSBT RS RENSHENEFR
# , BIEERE SRR E RS

2 NS EL SRR (R)
FREHTE SRR,

) .
() L EFEaRERe - E2-US8 P2

Wi B EHBRERERFT

HELI M rEEEETRE Rt

C ichdri in7_64 hd |
| \Anlogic\driver\win7_ HIEE(R)...

| BETIEED

. * NITEVAREIRRERFEIEFuSEL)
HFSEETSHAEREntEEnENRERE . URSEasnTE—28 T
Rl it

(F—my [ e |

3. According to the system, choose 64/32-bit drivers of win7, win8 or win10, such as:

Win7 32-bit system, choose win7_32;
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Win7 64-bit system, select win7_64;
For win8 or win10 32-bit systems, select win8_10_32;

For win8 or win10 64-bit systems, choose win8_10_64.

There will be a warning during installation, the driver is not certified, choose to
continue to install

® windows FERIEHIRAE L ST

> TREMHIRFHRERFIIF(N)
UEESEEONL R SENEHEAEEN

> RERTRIIKERERFIE)
e SR eI SRR, EiRBNREERETES
RSO EREEE.

(v) EEREEED)

4. After the installation is successful, open the device manager, expand the "Universal Serial
Bus Controller", you can see "Anlogic usb cable v0.1", and there is no exclamation point,
the USB driver is successfully installed.
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\ ) L ESEESERERE - Anlogic usb cable v0.1
Windows BRIt EFIREIHEF 05
Windows EEsais st EaRaTEFwE:

Anlogic usb cable v0.1

- BEEES
T A BBV EEH)
ol AR NE 8 | @ b

o )l-E )

o TSR

> B it

T2 0 (COM #I LPT)

> TR

o S

> U AMEFENRE

s H R, EETEE
>- I A IEfIEEEE
4§ BASTREREISE

----- i Anlogic usb cable v0.1
----- i Generic USB Hub

----- i Generic USE Hub

----- i USB Compaosite Device
----- i USB Compaosite Device
..... § USB Root Hub

----- § USBE Root Hub

----- § USE AmEFERE
R T

oM EiRE

----- i Intel(R) 6 Series/C200 Series Chipset Family USB Enhanced Host Controller - 1C26
----- i Intel(R) 6 Series/C200 Series Chipset Family USB Enhanced Host Controller - 1C2D

m

1

5. After the driver is installed, restart your computer.

http://www.anlogic.com 230

LBRBEERKRERAT



	Cover
	Boilerplate
	TOC
	TOC - 1
	TOC - 2
	TOC - 3
	TOC - 4
	TOC - 5

	1 Boot Software
	Page 9

	2 Project Management
	2.1 Create a New Project
	Page 11
	Page 12

	2.2 Open Project
	2.3 Conversion Project
	Page 15
	Page 16

	2.4 Export TCL Script
	Page 18

	2.5 Source File Management
	2.5.2 Add and Remove 
	2.5.3 Edit 
	Page 22
	Page 23
	Page 24



	3 IP Builder
	3.1 Common Module
	3.1.1 BUFG Module
	Page 26
	Page 27
	Page 28

	3.1.2 IDDR Module
	Page 30
	Page 31
	Page 32

	3.1.3 ODDR Module
	Page 34
	Page 35
	Page 36


	3.2 PLL Module
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45

	3.3 DSP Module
	Page 47
	Page 48
	Page 49
	Page 50

	3.4 Divider Module
	Page 52
	Page 53
	Page 54

	3.5 BRAM Module
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68

	3.6 FIFO Module
	Page 70
	Page 71
	Page 72
	3.6.2 Instantiate the FIFO Module

	3.7 DRAM Module
	Page 75
	Page 76
	Page 77

	3.8 SDRAM Module
	Page 79

	3.9 ADC Module
	Page 81
	Page 82
	Page 83


	4 User Constraints
	4.1 Physical Constraint
	4.1.2 Interface Settings IO Constraints
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93

	Page 85
	Page 86

	4.2  Timing Constraint
	4.2.1 Add Timing Constraints
	Page 95

	4.2.2  Interface Setting Timing Constraints
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113



	5 HDL2Bit Process
	5.1  Read in File
	5.2  RTL Level Optimization
	Page 117

	5.3  Gate Level Optimization
	Page 119

	5.4  Layout Optimization
	Page 121

	5.5  Cabling Optimization
	Page 123

	5.6 Generate a Bitstream File
	Page 125
	Page 126

	5.7 Syn_ip_flow
	Page 128
	Page 129
	Page 130

	5.8 Synthesis Keep
	Page 132

	5.9 Introduction to Timing Report
	Page 134
	Page 135
	Page 136


	6 AL3S10 Device
	6.2 Use Internal SDRAM
	Page 139

	6.3 AL3S10 Software Usage Process
	6.3.2 Use of Special IP
	Page 142



	7 Functional Simulation
	Page 144
	Page 145
	Page 146

	8 Download
	8.1 Introduction to the Download Process
	Page 148
	Page 149

	8.2 Bitstream File Type
	Page 151
	Page 152
	Page 153

	8.3 Download Mode
	Page 155

	8.3.1 Dual Boot
	Page 157
	Page 158

	8.3.2 Multi Boot
	Page 160

	8.4 Extensions
	8.4.1 Create Flash File
	Page 162
	Page 163

	8.4.2 Update BRAM Data
	Page 165
	Page 166

	8.4.3 EF2 Encrypt
	Page 168
	Page 169


	8.5 Offline Downloader
	8.5.1  Introduction to the Offline Downloader
	Page 171

	8.5.2  Offline Downloader Steps
	Page 173
	Page 174



	9 Toolset
	9.1 Schematic Viewer
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180

	9.2 Chip Viewer
	Slide 182
	Slide 183
	Slide 184
	Slide 185
	Slide 186
	Slide 187

	9.3 ChipWatcher
	Slide 189
	Slide 190
	Slide 191
	Slide 192
	Slide 193
	Slide 194
	Slide 195
	Slide 196
	Slide 197
	Slide 198
	Slide 199
	Slide 200
	Slide 201
	Slide 202

	9.4 BramEditor
	Slide 204
	Slide 205
	Slide 206
	Slide 207

	9.5 ChipProbe
	Slide 209
	Slide 210


	10 Appendix
	10.1 ADC Constraint Description
	Page 211

	10.2 SDC Constraint Description
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 219

	10.3 ModelSim Simulation Process
	Page 220
	10.3.2 Simulation
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226


	10.4 USB Download Driver Installation
	Page 228
	Page 229
	Page 230





