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AT BRI ARARTE « ZEniE KAR OB SO 25K 1-1.
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RiE. JilgiE AR X
FPGA Field Programmable Gate Array 7 EIE Ly MYl
IDE Integrated Development Environment ERNTT R
IP Core Intellectual Property Core HERF=BUZ
DP/DPX9 Dual Port Kty A7 fith o
DPB/DPBX9 Dual Port Wity A7 2%
SP/SPX9 Single Port B Sy 1A i
SDP/SDPX9 Semi-dual Port 4 Xy 1A fidh
SDPB/SDPBX9 | Semi-dual Port 0 1Ak
rSDP/rSDPX9 Semi-dual Port 26 X i 11471l 2%
ROM/ROMX9 Read Only Memory WCLAF 1 A
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rPLL Phase-locked Loop BRI
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0SC Oscillator AN ETE
SPMI System Power Management Interface ARG IR PR
1.5 ERZ SRR
o SRR R T A HOR SO, AR AT R IR A A AT B ) B L,
CIN=RSPANCIN S

MHE: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391
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file:///C:/Users/Yanan/AppData/Roaming/Microsoft/Word/support@gowinsemi.com

20n

Gowin =IREHAE IP #7724 T  E B T4 septb fioe L 1P, 18
o TR SR 2 5, F P Al O S AR B SE B e BT R (R 2D
R, FWEHH P BESZBIE 8 ¥it. H AT IP Core Generator 4% 515 AH IS
Hard Module &7 #1225 5 1 AH R 1 Soft IP Core P/ 2H B 77
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3

3

I SRR “Tools > IP Core Generator” , (T HA~ “
J¥ IP Core Generator Fitifi, 41k 3-1 fTzwo
N1 S w1 S N TR 1
® JFiEAH% Hard Module #5473
® WK Soft IP Core #47
Hard Module #4445 BandGap. CLOCK. DSP. I13C. Memory. SPMI
F1 User Flash %%,
Soft IP Core 4 fu4%5 DSP and Mathematics. Interface and
Interconnect. Memory Control. Microprocessor System. Multimedia % .
ACRY B A48 Hard Module #5948 .

3-1 IP Core Generator 5[

T

Dot Doiea: | GHLHSE-LYAMGEAECE/ TS ] =

Mame Version

4 Hard Module
4 BandGap

BandGap
4 CLOCK
DLL 1.0
QsC 1.0
PLLVR 1.0
rPLL (Recommended) 1.0
4 DSP
ALUS4 1.0
MULT 1.0 .
MULTADDALU 1.0
MULTALU 1.0
PADD 1.0
4 13C
I3C SDR
4 Memory

SUG284-1.9 4(155)
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4 Memary

4 Block Memory

GO 1
L Lu

DPBE (Recommended) 1.0

W ROM 1.0
W SDP 1.0
s SDPBE (Recommended) 1.0
W SP 1.0
2 pROM (Recommended) 1.0
2 rROM 1.0
W rSDP 1.0
4 Shadow Memory
RAM16S 1.0 E
ROM16 1.0
4 SPMI
SPMI 1.0
4 User Flash
2 User Flash 1.1

4 Soft IP Core
DSP and Mathemathics
Interface and Interconnect
Memory Control
Microprocessor System
Multimedia

1

A AN, “Target Device” #4141 IP Core fic & 3T JT4%
a1 «E

Target Device, BiLE Device. &4 MW RHE, #iH “Select Device”
W, Wk 3-2 Frx.

I E D aME i Device {5 5., &MU B2 B~ 1E Target Device 1
AR RHEF, WSS R R 1 1P, AT$TJF IP Customization (X IHHE,
145 i) Device 15 B 4 /R /E IP Customization XF i HE ) File it & & 1
ft) “Target Device” ERHET,

5(155)
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3-2 Select Device B 1

( Wy Select Device l o X ]
Filter
Series: |GHIN Device:  [hny vi
Package: |hny |
Speed:  [duy -]
Part Number Device Package Speed  Voltage 10 LuT FF 5-SRAM B-¢ *
GWIN-LV1CS30C6/15 GWIN-1 WLCSP30 C6/15 v 24 1152 264 N/A B
GWIN-LV1CS30C5/14 GWIN-1 WLCSP30 C5/14 v 24 1152 264 N/A
GWIN-LVIQN32CH/15 GWIN-1 QFN32 Ce/13 v 26 1152 864 N/A
GWIN-LVIQN32C5/14 GWIN-1 QFN32 C5/14 LV 26 1152 b4 N/A
GWIN-LVIQMN48CE/15 GWIN-1 QFN4E C6/15 LV 41 1152 o4 MNfA
GWIN-LVIQMN48C5/14 GWIN-1 QFMN4E C5/14 LV 41 1152 264 MN/A
GWIN-LV1LQ100C6/15 GWIN-1 LQFP100 CB6/15 v 79 1152 264 N/A
GWIN-LVILQ100CS/14 GWIN-1 LQFP100 C5/14 v 79 1152 864 N/A
GWIN-LV1LQ144C6/15 GWIN-1 LQFP144 Ce/13 v 116 1152 864 N/A
GWIN-LVILQ144C5/14 GWIN-1 LQFP144 C5/14 LV 116 1152 64 N/A 18
< 1 ;
E

1% 52 Deivce &, IP Core Generator <R #E % € ) Device HahHIW &

SCHPRF EAR L

B, B N E R, AT “IP Customization” BCE & H, a0
K 3-3 HH R, P AliER IP Customization Bl B & 1RECE 1P, BLE
SERUE i “OK” AR IP, &% IP BT B AR AE 25 = I & AN/ N A
A,

BT, MBEER A K, ArTH. K 3-1 H R, GWINSR-4 A~
YR “SPMI”,

b« TR E R LR 1P Core SCHE, FETTHRAE 7 T 17 4
. HdiEbR, B “Select IP Config file” XFiEHE, %+ IP Core Bt & X
f “ipc”, BH N 3-4 fii “IP Customization” i, #) % AC & 5 Hr 4w
e, HAP SO AR AN AT E L
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3-3 IP Customization & O

-
% IP Customization

0SC

File
Target Device: GWINSR-LVAMGS4PCE/IS
Create In: D:AIDE testhfpga projectisrelgowin_ose

Module Name:  Gowin_0SC File Name: gowin_osc

Options

[ |
&

Lo

1

—® oscen

oscout

Frequency Diwider: 1005 (27128)

[ e ] [ Caneal ] [ Help
L
5] . . .
3-4 ipc X4 IP Customization B O
r M
< IP Customization m
File
Target Dewice: GHINSR-LVAMGERAFCE/IS S7{HRE{2 0] 800 Language: |Verilog -
I Create In: D:\IDE_test\fpga projecthsrehgowin osc I
Module Name:  Gowin_0SC File Name:  gowin_osc
Options
—® oscen oscout —#
Frequency Divider: 100 %] (27128)
(|
& | [ ctamcad | [ relp

7(155)




3 fFH 3.1Block Memory

3.1 Block Memory

277, Block Memory (BSRAM) ] sLH SP (Huuf H#ix0). SDP
CEX D rSDP CGEXU D . SDPB (XU H () DP (X
i O ). DPB GG AR rROM (Hi#ER ). pROM (HiE#E=)
A ROM (H A=),

3.1.1SP

SP Jy s I TAEREE, AT LLE T SP.SPX9 W Fl 5 = 254523 . BSRAM
) B KA il 25 B AR 0 L5 AN [F] 1 AN [\ 78 1P Core Generator S,
By SP, FAM< SR SP MM IE B4 E 3-5 fw.

3-5SPNEEBIE

{{ GOWIN FPGA Designer - [IP Core Generstor] = [ ] [t |
' Ble Edit Project Tools Window Help NEE
EERE SE&N

B

Name Version

a Hard Module

SP

BandGap
CLOCK
bs? Information
13C
4 [ Memary Type: sp
4 | Block Memory
i Vendor: GOWIN Semiconductor

% DP 10

User Flash

4 [ SoftIP Core
DSP and Mathemathics
Interface and Interconnect
Memory Control
Microprocessor System
Multimedia

] i r

Start Page

s DPB (Recommended) 10 Summary: B-SRAM can be configured as Single port Block SRAM. In this mode,

5 ROM 10 the design supports different read and write data widths. It can be

W SDP 10 initialized by a memory initialization file. And also, it supports five

s SDPB (Recommended) 10 working medes including two read modes (bypass and pipeline), and

o SP L0 three write modes (normal, write-through, and read-before-write). The

s pROM (Recommended) 10 byte enable function is supported in this mode.

% rROM 1.0

& rSDP 10 In SP mode, the primitives SP and SPX9 can be used. The primitives

Shadow Memory support multiple data widths and address depths(Depth x width): SP--
SPMI 16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SPX9--2Kx9, 1Kx18,

512x36.

Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

IF Core Generator

e |

1F IP Core Generator A, X7 “SP”, #H “IP Customization”
WO, ZEOEHE “File” BLEHE. “Options” FCEME. 3 1L B AT B AHS

Bhizsl “Help”, WKl 3-6 fis.

SUG284-1.9
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3 ¥H 3.1Block Memory
3-6 SP My IP Customization & A 413
r ' IP Customization @ﬂ—hf
SP S
:::el Device: GWIF-LY4LQ144CE/IS FIIEQE%"E Language: —Verllug -
Bracts E: mpflork\board_auto_testhprimitiveCase Wiz \CLUALUTALUTZ 1K gowin_sp L)
o —_—
> OptionsELEHE
" BLock fan Vrsee: 1 ——
M::m:y Initialization File E]
imBIERE
B & Help$H
0K Cancel Help
1. File it BAE
® File AL EMEH THCE =AM SP SEBIb ST IAE =15 B
® Target Device: W~ CCE K Device 18 &
® language: FtE /=R IP Core SR RERIE S . AN R
R HRHE, EBEHRES, SZFF Verilog A1 VHDL, W 3-7 fik;
® Module Name: FtE =4[] IP Core £ module name. fFA4
SCAHE A] B AR L4 R . Module Name ANRE 5 15 42 FRAH A,
FAHTE, MR Error, #2785 “Module name is the same as primitive
name!” & 3-8 i,
® File Name: FECE =4 IP Core LI SCAE4 . 484 N SCASHE ]
B SCE R
® Create In: FLE 74K IP Core U HAREEAR . BT £EAT I SCASHE A
o gniE H bR A, T IE IS SCAHE A Ik B4 e ik 8 H AR A2
3-7 Language FH5IRIE
Language
SUG284-1.9 9(155)
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3.1Block Memory

SUG284-1.9

3-8 Module & 5RiE& B —BEIR Error

Error lé]x

'0' Moudle name is the same as primitive name |

2. Options At BAHE
Options At & HEH T H /' B & S DR A7 iE 2 KR & 5 5., Options
i EAE AN 3-6 Firs

E!

Width & Depth: Bt E SP kiR (Address Depth) FlE#E 58 /%
(Data Width). 47ic B bk B2 AN 56 FE Jo ki it A sk

LIS, 1P Core 2 SEAiilik 2 AMBHe 4 & S 5

Byte Enable: FTALE 2GS MHH > T EEREDIRE, 4 Data Width K

TEET 9 I AT a) e 2448 FH 7715 5 A BE T A I T AR e 1T R D,

Al i%H 8 bit 5% 9 bit;

Resource Usage: 1HH I s HiiA=ACE -5 HK Block Ram,

DFF. LUT. MUX (¥ ZJ51E i;

Read/Write Mode: it & i 5 #i:,

SP SCRERL

FifhiEfi: Bypass Al Pipeline;

—FhE#ix: Nomal. Write-Through. Read-before-Write;

Reset Mode: FC# SP &L,

Y FEFGHE S “Synchronous” Al B “ Asynchronous ”;

Initialization: BCE SP 1 INIT 1E;

INIT A8 DL ik i 375 2k i (4% S FERI e A SC b, SO mris e

“Memory Initialization File” f&5E.

“Memory Initialization File” & FIHI4H SO AT @ T 5803 IDE A~ “File > New >
Memory Initialization File” =4, HAkr=4 T 3 & AI46 40 S 16 il 22 S0 _(Gowin
DRI 15 Do

3. i AT B AHE K

ity 11 C B HE P S5 7R 24 /1T 1P Core FRTHC B 45 SRR BIHE &, 0\ 3 ) iy 11
(7 i AR Options Wc & SIS 55T, tn &l 3-6 Hbnyd: () e B HE &
FroR o

Options it & FF bR E “Address Depth” [t & 50 ad HI47 5%,
A “Data Width” BLE 520 din AT dout FI47 % -

4. Help #%5H

iy “Help”, &5 IP Core HIECE (S BAI T, &l 3-9 Fror.

10(155)



http://cdn.gowinsemi.com.cn/SUG100-2.0_Gowin云源软件用户指南.pdf
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3 ¥H 3.1Block Memory

& 3-9 Help 5 &

SP

Information

Type: SP
Vendor: GOWIN Semiconductor

B-SRAM can be configured as Single port Block SRAM. In this mode, the design supports different read and write data

widths. It can be initialized by a memory initialization file. And also, it supports five working modes including two read

modeas (bypass and pipeling), and thres write modes (normal, write-through, and read-before-write). The byte enable
Summary: function is supported in this mode.

In SP mode, the primitives SP and SPXS can be used. The primitives support multiple data widths and address
depths(Depth x width): SP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SPX9--2Kx9, 1Kx18, 512x36.

Options

I ™
X Address Depth - Set the size of the address depth.

Width & Depth 8
Data Width - Set the size of the data width.
Read Mode - Set whether the read mode is bypass mode or pipeline mode.

Read/Write Mode
Write Mode - Set the write mode as normal mods, write-through mode or read-befora-write mode.
Byte Enable - Sct whether to use byte enable function or nat.

Byte Enable Byte Size - Set whether the byte size is 8bit or 9bit if the byte enable selected.

Note: Assume that the data width is represented by Width. (1) If Width<=8, byte enable function is invalid; (2) If
Width=9, only 8 bit is valid; (3) If Width>9, both & bit and 9 bit are valid.

Calculate - Czlculate the resource usage in the design and display results below.
Block Ram Usage - Display the number of Block Ram used.
Resource Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.
Resel Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.

Initialization Memory Initialization File - Set the memory initialization file (.mi) path.

Help U554 77 IP Core AR 2/r44, UL Options £ Iific & 1 fi £
Ui .
IP %

& 3-10 filfs, SP f#“IP Customization "% H 52 AL B G , Bi“ 0K,
P DL B SO “File Name” #ir 44 (R = AN S04
Hili = s SP it X “gowin_sp.v”;
P BIAEZ 1P i S AR SO “gowin_sp_tmp.v”;
B R TR SP HIBLE U “gowin_sp.ipc”.

!
WfC B PR S & VHDL, P BRI RT A SCE B JE 48 v.vhd.. RIRLL verilog i85 N
WA 72 A (R SO

SUG284-1.9 11(155)
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3.1Block Memory

3-10 BiEM IP Customization

' IP Customization m
R
SP (57
File
Targst Device: GHIN-LV4LAL4408/TS Language
Broeto Tme D:AIDE_testhfpza_projecthsreigowin_sp ()
Wodule Hame:  Gowin SF File Name: gowin_sp
Options
Width & Tapth Readffrite Mods
) clk Address Depth: 2 © Read mode: |[Bypass -
Data Width: 1 : Mrite node: [Hormal |
—oce
— e
Byte Enable
— reset dout[0:0] f== Byte Size: @ sbit Shit
Eesources Usage
—W wre
Block Ram Usaze: 1 DFF Usage: O
= ad[0:0] LUT Usage: O M Usage: O
= din[0:0] Reset Mode: @ Synchronous () Asynechroneus
Initialization
Memory Initialization File: E
08 | [ Cemcel |[ relp
L

Bl SP w3

B4k SP BEit 3 N 5E B verilog FEER, R AR 5“ IP Customization”

) SP RCE, FEAEsEfItbn SP, & 3-

3-11 #i{t sp &it ¥

module Gowin_SP (dout, clk, oce, ce, reset, wre,

output [0:
clk;
oce;
ce;
reset;

0] dout:

wire gw_gnd;

assign gw_gnd = 1'b0;
JSP bram sp 0 (
.DO(dout [0] ),
.CLE (clk),
.OCE (oce) ,
.CE(ce),
.RESET (reset) ,
.WRE (wxe),

.BLESEL ({gw_gnd, gw_gnd, gw_gnd}) ,

-AD ({gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,ad[0]}),

.DI(din[0]1)
);
defparam bram sp 0.READ MODE = 1'b0;
defparam bram sp 0.WRITE_MODE = 2'b00;
defparam bram_sp_ O0.BIT WIDTH = 1;
defparam bram sp_0.BLE_SEL = 3'b000;
defparam bram sp 0.RESET MODE = "SYNC";

endmodule //Gowin_SP

SUG284-1.9
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ad, din);
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3

3.1Block Memory

R PBMLIZ TP &30 BRI S

IP Core Generator . B2 & P I SEBr N, 727746140 SP &1 304
FIE S, JRBRAER P B4 iZ 1P it SO AR S, &l 3-12 Frs.

3-12 APBHLE IP Wit A a AR S

Gowin_ SP your_ instance name (

.dout (dout_o), //output
.clk(clk_i), //input clk
.oce(oce_1i), //input oce
.ce(ce_i), //input ce
.reset(reset_ i), //input
.wre(wre_ i), //input wre
.ad(ad i}, //input [0:0]
.din(din i)} //input [0:0]

IP Core Generator 4 &, SP 7=

[0:0] dout

reset

ad
din

W 774 4096X4. Bypass A Normal S, [FD L1
X RSP IP, LA device 4% GW1IN-LVALQL144C6/15 M|, Fimhc & an
3-13 Fiw, AlREE F P B BELE Initialization & L B WIUG4L 1, 40K,
FEA R P TR SP P it .
FEAERT SPIP Wit SRR H B A L B 7T H Create In"H B %1% .
3-13 SP IP Customization ¥ &

S
" IP Customization T[S
SP o

1 |
File
Target Device: GHIN-LV4LA144CE/IS Language:
Creats In: D:\IDE_test'ifpga_prejectisratgowin_sp ()
Module Hane©  Gowin 5P File Name'  gowin_sp
Options
Width & Depth Beadfrite Mode
—>|clk Adress Depth: 4095 Read mode:  [Bypass -]
Data #idth: 4 frite mode: [Hormal -
—® oce
— e
Byte Ensble
—® reset dout{3:0] [=- Byte Size @ ebit gbit
Resources Uzag
—W wre
Block Ren Usage: 1 IFF Usage: 0
=8 ad[11.0] LUT Vsage: O M Usage: O
— - din[3:0] Reset Mode: @ Synchromous () Asynchronous
Initislization
Memory Initialization File: E
0 | [ Cameal | [ Help

3.1.2 DP

DP & XU 1 TAEARE S, Tl DP. DPX9 W Fh & = 2445231, BSRAM

SUG284-1.9
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3 ¥H 3.1Block Memory

) B KA il 25 B AR B0 1 L5 AN [F] 1 AN [|] . 72 1P Core Generator FH1H 1,
By “DP”, FAM & Eos DP A E EME, K 3-14 Fios.

3-14 DP HEEBIE

r a
{$ GOWIN FPGA Designer - [IP Core Generator] T | [E=EE
', Hle Edit Project Tools Window Help o ElES

El k| B § o
] 2 AEI= o & U
—— B
Name Version
4 [ Hard Module DP
> BandGap
> CLOCK
| — Information
I b I3C
4 & Memory Type: DP
a Block Memory
a4 op 10 Vendor: GOWIN Semiconductor
<4 DPB (Recommended) 1.0 Summary: B-SRAM can be configured as Dual-port Block SRAM. In this mode, the
&b ROM 10 design support different data widths. Both port A and port B can read
&% sop 10 or write. It can be initialized by a memory initialization file. And also, it
4 SDPB (Recommended) Lo supports five working modes including two read modes (bypass and
o SP 1o pipeline), and three write modes (normal, write-through, and read-
@ pROM (Recommended) 10 before-write). The byte enable function is supported in this mode.
whs rROM 10
&% rsDP 1.0 In DP mode, the primitives DP and DPX9 can be used. The primitives
b Shadow Memory support multiple data widths and address depth (Depth x width): DP--
I b SPMI 16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16; DPX9--2Kx9, 1Kx18.
b User Flash
a Soft IP Core NOTE: The value of Depth*width of port A must be the same as that
b DSP and Mathemathics of port B.
> Interface and Interconnect
3 Memory Control
g Microprocessar System
i b Multimedia
< i ] v Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Resarved.
v Start Page 8 LN TF Core Generator %] ‘

1£ IP Core Generator Ft[H, X #“DP”, 38 H DP [J“ 1P Customization”
W, ZE O “File” BLEHE. “Options” FCEME. i 1L B AE B AIHS
Bzl “Help”, & 3-15 fiaw.

SUG284-1.9 14(155)




3 ¥H 3.1Block Memory

3-15 DP By IP Customization B A4

r ~
" IP Customization B
ol
DP 5]
File
Target Dewice: GRIN-L¥4lR144ch/1s  FileERETE Language: |¥erilog -
Brocfo e D:ATDE_test\fpga_projectisrcizonin_dp =
Module Name:  Gowin_DP File Fame: gowin_dp
Tptrons |
Port A Port B
— dina[0:0] dinb[0:0]
Address Depth 2 2] hddress Depth: 2
<= douta[0:0] douti[0:0] = Data Hidth: 1 z Data Width 1
— a0 adb[0:0] b Bead Mode:  [Bypass v|  Read Mode [Bypass |
Frite Wode:  [Hormal v|  rite Mode:  [Hormal -
Byte Enable
—{clk dkb (4— ) ionsESBIE
Byts Sire: @ sbit it OptionsERETE
=™ ocea oceh =
Resources Usage
—> cen 4— Elock Ran Uszage: 1 IFF Usage: 0
—- 1 wreb r— LIT Usage: 0O W Usagze: O
= eth & Reset Mode: @ Synchromous () Asymehromous
Tnitialization
N Memory Tnitialization File
iwEEERE E]
Dimension Mateh: @ Port A () Port B
B & Helpiz:sh
ok | [ Cencel ]I[ elp |

File Bt EHEAH THCE =4 DP LML U FIAH GBS, W] 3-15 bR
[¥) File L EAHEFTIN
DP 1] File Bt B AE {58 F A1 SP B0l B ikiE 2% 3.1Block Memory >
3.1.1SP 1 File fic & AE.
2. Options it & HE
Options Ft B HEH TH 7 B & SO FR A f B S B, W
3-15 1 Options Bt BAE T .
DP [¥] Options Hit. & HE ) {# FI A1 SP & H L, HAkiEZ2% 3.1 Block
Memory > 3.1.1SP H[J Options At & HE.
A& DP I, FFyE &L
® Options Fic & HEFR R[4 57 AL B DP [ Port A F1 Port B {3t bR E . i
i BN S
® DP ¥] Port A £l Port B /&% [F]—3t memory #7125, [t Port A il
Port B /] Address Depth*Data Width f45 504 Z5 A [7] .
® Options At & i KW 4414 (Memory initialization File) H %4 5 &2
Vi 5 Dimension Match %4/ Port ¥ v 5 — £
!
® {1 Port A f Port B [#] Address Depth*Data Width (/145 S54SR, ) <> 3 1 41 3-16
FR It Error #2715 B .
® WA, WA DP SEH Init (AERAWIUG1E 8 0, FEHAE Output &
O, 23 an MR (E R
Error (MG2105): Initial values' width is unequal to user's width.

SUG284-1.9 15(155)




3 ¥H 3.1Block Memory

3-16 DP & & Error 7R
.:.f',a'. Error ﬁ

\ The product (Address Depth * Data Width) of the port A and port B must
_-I—l be equal.

3. i A B AE B
® it EAE KRR 2T IP Core L E 25 FonBIAE K, o N i 1 (947
B A4 Options AL B STE 58T, W1 3-15 A bmyd: 13 1 AC EAE AT R 5
® Options fic & 41 (¥ Port A #1 Port B [l & Address Depth fii &
s ada 1 adb HINAZ5E, #HEA75E Data Width it & 521 dina/douta
Al dinb/doutb 67 55
4. Help %41
B “Help”, 75 IP Core AL EE B TUH, W& 3-17 Fis.

3-17 Help f§ 8

DP

Information

Type: DPF
Vendor: GOWIN Semiconductor

B-SRAM can be configured as Dual-port Block SRAM. In this mods, the design support different data widths.
Both port A and port B can read or write. It can be initialized by a memory initialization file. And also, it
supports five working modes including two read modes (bypass and pipeling), and three write modes (normal,
write-through, and read-before-write). The byte enable functicn is supportad in this mode.

Si 8 .
JLuR In DP mode, the primitives DP and DP9 can be used. The primitives support multiple data widths and address
depth (Depth x Width): DP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16; DPX9--2Kx9, 1KXL8.

MNOTE: The value of Depth®Width of port A must be the same as that of port B.

Options

o oepon
Address Depth - Set the size of the address depth.
Data Width - Set the size of the Data width.

port A Read Mode - Set whether the read mode is bypass mode or pipeline mode.

Write Mode - Set the write mode as normal mode, write-through mode or read-before-write mode.
Address Depth - Set the size of the address depth.
Data Width - Set the size of the Data width.

port 8 Read Mode - Set whether the read mode is bypass mode or pipeline mode.

Write Mode - Set the write mode as normal mode, write-through mode or read-before-write mode.

Byte Enable - Set whether to use byte enable function or not.

Byte Size - Sat whether the byte siza is 8bit or 9bit if the byte enable checkbox selected.

Note: Assume that the data width is represented by Width. (1) If Width<=8, byte enable function is invalid;
(2) If width=9, only & bit is valid; {3) If Width=9, both 8 bit and 9 bit are valid.

Byte Enable

Calculate - Calculate the rasource usage in the design and display rasults below.
Block Ram Usage - Display the number of Block Ram used.
Resource Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT usad.
MUX Usage - Display the number of MUX usad.
Reset Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.
Memory Initialization File - Set the memary initialization file (.mi) path.

Initialization - . - 8 —
Dimension Match - Set which port's dimensions the memory initialization file should conform to.

Help T3 €45 2477 IP Core [REZEEAN4H, DL Options - T fic & 1 ] %
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YR .
IP 4 3t

& 3-18 fifi7~, DP [ IP Customization & L & 5e i), Hdi “OK”,
A DU B S “File Name” i 4 B9 = AN S0
- HlfbmE = EE DP it fF “gowin_dp.v”;
- HP Mz P Bk ST SR S “ gowin_dp_tmp.v”;
- ffLJEE DP G E U “gowin_dp.ipc”.
WG B IR BEIE S & VHDL, AR S G40 vhd. iR
A verilog i& & AN A7 RS

3-18 BBV IP Customization
B P Costomiarion 2 [ |

DP (1]
File
Target Device: GRLH-LV4LQ144C5/T5 Language
Creste In: D:AIDE_test\fpzs projectisreigonin_dp [
Module Name Gowin_DF File Hame: gowin_dp
Options
Port A Port B
=t ginal0:0] dinb[0:0] et -
Address Depth: 1024 2| Address Dapth: 1024 Z
| douta[0:0] doutb[0:0] == Data Width 1 = Data ¥idth 1 =
= adal3:0] adb[9:0] febem Fead Mode Bead Mode
Byte Enshle
—» clka dkb [4— .
Byte Size @ abit abit
—»ocea oosh [4—
Resources Usag
—» cea ceb [4— Block Ran Usage: 1 DFF Vsage: 0
— reseta wreb f— LUT Vzage: O M Vzage: O
W wrea reseth Reset Mode! @ Synchrenens () Asynchroncus

Initialiration

Memory Initialization File

B

Dimension Match, @ Fort A () Fort B

[ ][ Cancel ][ Help

B4t DP &30

%14k DP it X N 5e ¥ 1 verilog B, bR 4E IP Customization
HE) DP CE, FEAESLBLr DP, Wik 3-19 Fiw.
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3-19 #i{t DP &t 34

module Gowin DF (douta, doutb, clka, ocea, cea, reseta, wrea, clkb, oceb, ceb, resetb, wreb, ada, dina, adb,
output [0:0] doutar
1 doutb;

output
input clka;
ocea;

o

cear
reseta:
wrear
clkb;
oceb:

ada;
dina;
adb;
1 dinb;

o o oo oo oo oo oo oot

3
o

inpu

wire gw_gnd;

assign gw_gnd = 1'b0;
DF bram dp 0 |
.DOA (douta [0] ),
.DOB (doutk[0]),
.CLER (clka),
.OCER (ocea) ,
.CER (cea),
.RESETA (reseta),
.WREA (wrea),
.CLKE (clkb),
.OCEB (oceb) ,
.CEB(ceb),
.RESETE (resetb),
.WREB (wreb) ,
.BLEKSEL ({gw_gnd, gw_gnd, gw_gnd}),
.ADR ({gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_ond, gw_gnd, gw_gnd, ada[0] }

.DIA(dinal0]),
\RDB ({gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, adb[0]}
.DIB (dinb[0])

defparam bram dp 0.READ MODEOD

defparam bram dp 0.READ MODEL

defparam bram dp O0.WRITE MODEOD
defparam bram dp O.WRITE MODE1l
defparam bram dp 0.BIT WIDTH O
defparam bram dp 0.BIT WIDTH 1
defparam bram dp 0.BLE SEL = 3'b0
defparam bram dp O0.RESET MODE = "

endmodule //Gowin DP

R PBILIZ TP 30 BRI S

dinb) ;

F e B P 92BrM , IP Core Generator T HB7E =4 454k DP #1304

RIS JRSEAEH P AL 1P BTt SO RO, i 3-20 Fos.
3-20 AP BHLE IP it U BRAR SO #

Gowin DP your instance name (
.douta (douta_ o), //output
.doutb (doutb_o}, //ocutput
.clka(clka_ i), //input clka
.ocea(ocea_ i), //input ocea
.cealcea 1), //input cea
.reseta(reseta_1i), //input reseta
.wrea(wrea_ijr //input wrea
.clkb(clkb_i), //input clkb
.oceb(oceb_i), //input oceb
.ceb(ceb_i)}, //input ceb
.resetb (resetb i), //input resetb
.wreb (wreb i), //input wreb
.ada(ada i), //input [%:0] ada
.dina(dina_i), //input [0:0] dina
.adb(adb i), //input [%:0] adb
.dinb (din_b_i ) //input [0:0] dinb

[s

[ s |
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IP Core Generator 2, DP 7=l

W 7 7357742 8192X2. Bypass A, Write-Through 5#ix. [
EAEZLR ) DP IP, Ll device ## GWI1N-LV4LQ144C6/I5 |, Fic
Bl 3-21 fon, WA SO e AR A 7 75 2L4E Initialization & CECE,
i “OK”, =AM B DP IP it 30

FEA ) DP P Wik SCAHR B AE H R BN BC & S 1+ Create In "1 B B2

3-21 DP IP Customization i%{&E

% IP Customization

DP &
% 7]
File
Target Device: GHIN-LVALQ144C6/TS Language:
Create In: D:ATIE_test'fpga _projectisrclzanin dp [
Wodule Name:  Gowin_DP File Name'  gowin_dp
Options
Fort A Fort B
—t dinafi 0] dinb[1°0] b=
Address Depth. 5182 Address Depth: 8182
= douta[1:0] doutb[1:0] = Data Midth: 2 Data Hidth: 2
—] 2 dal12:0] adb[12:0] Bead Mode [Bypass v]  Bead Mode Bypass -
Frite Mode:  [Hrite-Thremeh v]  Write Mede:  [WriteThrameh -
Byte Encble
— cli cikb f— i
Byte Size @ obit bit
—oc oceb (—
Resources Usage
—{ce ceb f— Block Ram Usage: 1 IFF Usage: O
—b reset wreb [4— LUT Usage: 0 W Usage: 0
| wrea reseth Beset Wode: @ Synchronous () Asynehrensus
Initialization
Memery Initialization Fils: [:]
Dimension Match: @ Port & () Port B
0k | [ camca | [ Help

DPB #& XU 1 TAERE R, 7JiEid DPB. DPBX9 Wi & = #e 4523, DPB
J& DP [ARAGIR, 3 0 A Al 1 B MSr S 3F ik {55 (BLKSELA Fl
BLKSELB), #Ef#H L4 {#i ] DPB. £ IP Core Generator i, #i;
“DPB”, Ftiififll< iy DPB HIFHIC S BAEEE, WKl 3-22 Ais.
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3-22 DPB WS EBIE

{ GOWIN FPGA Designer - [IP Core Generater] = [/E [
% Fle Edit Project Jools Window Help HER
= = - 1o
EEE% & B oB& N
e
Name Version
4 Hard Medule DPB
» " BandGap
» [ clock
» B psp Information
» F5 183
“ Memory Type: DPB
4 [ Block Memory
oo 10 Vendor: GOWIN Semiconductor
! X
s DPB (Recommended) 10 Summary: B-SRAM can be configured as Dual-port Block SRAM(DPB). In this
 ROM 10 mode, the design support different data widths. Both port A and port
% soP 10 B can read or write. It can be initialized by a memory initialization file
'\ SDPB (Recommended]) 10 And also, it supports five working modes including two read modes
% SP o (bypass and pipeline), and three write modes (normal, write-through,
% pROM (Recommended) 10 and read-before-write). The byte enable function is supported in this
% rROM 10 mode.
o rsDP 10
b Shadow Memory In DPB mode, the primitives DPB and DPX9B can be used. The
4 SPMI primitives support multiple data widths and address depth (Depth x
4 User Flash Width): DPB--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16; DPX9B--2Kx9,
4 [ SoftIP Core 1Kx18.
> [ DSP and Mathemathics
b Interface and Interconnect NOTE: The value of Depth*Width of port A must be the same as that
b Memory Control of port B
b Microprocessor System
b Multimedia DPB is an optimized version of DP, and its port A and port B
independently support block selection signal (BLKSELA and BLKSELB).
It is recommended to use this module first.
< i v
g Start Page = IF Core Generator
L = -——,e_ e

1E IP Core Generator i H, X “DPB”, # 4 DPB [ IP Customization
WH. ZEOEHE “File” FLEMHE. “Options” FLEMNE. I 1AL B HE KA1 Bk

#l “Help”, WK 3-23 fias.

3-23 DPB #J IP Customization B 04513

-
ik IP Customization

DPB

File

Target Dewice: G 1N-LY4LR144CR/IS

Create In

FileBLEHE

T~

E:tmporkiboard_suto_test\prinitiveCaze'Mix\CLIALUTYLUTE 1K\ gowin_dph

L)

Module Name:  Gowin_DEB File Name: gowin_dph
Options |
Fort A Fort B
—t dinaf0:q] dinb[0:0] =
hddress Depth: 2 2] hddress Deptn 2 z
& douta[0:0] doutb[0:0] == Data Hidth 1 £ Data fidth: 1 =
e 2dal0 0] adb[0-0] /it Read Mode:  [Bypass v|  BeadMode:r  [Bypass ]
Write Mode:  [Nermal v]  trite Mode:r  [Hormal ]
Byte Enable
—{clka dkb r— ) OptionsEiEHE
Byte Size: @ abit it P
= ocea oceb r—
Resowrces Usage
—cza cep (4— PR Uszage: 1 IFF Usage: 0
—resela wreb 4— LUT Usage: O W Usage: O
» wrea reseth Reset Mode: @ Synchromeus () Asynehroneus
Initialization
iwBLEE Mencry Initialization Fils [
Dimension Match @ Port A ) Port B

L=
04 Cancel | Help I I

LodoET]
] Eicqang

1. File Bt BHE

File fic B AE F T Fic & 7= 4= DPB SF A6 SO 1 AH A

e 3-23 FERE
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3 ¥H 3.1Block Memory

[¥) File fit BAHEFTIR -
DPB [} File Mt & AE ()4 FH A1 SP B34l HA41E 2% 3.1Block Memory >
3.1.1SP ¥ File Fic EAE.
2. Options i & HE
Options AL EHEA T H 7 B & X0t A g s L EE S, WK
3-23 /f “Options AL EAHE” FTm.
DPB (] Options it & HE K Al SP Bt l, EikiE 2% 3.1 Block
Memory>3.1.1SP H[#] Options FC & AE .
FCE DPB I, RiEEMHET S E DP N R EERNEI 5, ES%
3_Block Memory > 3.1.2 DP H[{] Options [ic. & HE .
i 11 P A I
o [LEMERE R HT IP Core ML E 45 K nFIMER, N H w47
PR HE Options Pc B 5L BEH7, anf&l 3-23 HbRyERT “ i A EAE”
Froms
® Options it & 1] Port A #1 Port B [l &% Address Depth fic &
5200 ada Al adb G255, #PEAL%E Data Width it & 521 dina/douta
Al dinb/doutb A7 5 .
4. Help #%41
M. “Help”, &7~ IP Core ECEFE B TIHE, W 3-24 Fiur.

3-24 Help f§ B

Information
Type: DPB
Vendor: GOWIN Semiconductor
B-SRAM can be configured as Dual-port Block SRAM{DPB). In this mode, the design support different data widths. Both
port A and port B can read or write. It can be initialized by a memory initialization file. And also, it supports five working
modes including two read modes (bypass and pipeling), and three write modes (normal, write-through, and read-before-
write). The byte enable function is supported in this mode.
In DPB mode, the primitives DPB and DPXSE can be used. The primitives support multiple data widths and address depth
Summary: (Depth x Width): DPB--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1KX16; DPX9B--2Kx2, 1KX18,

NOTE: The value of Depth*width of port & must be the same as that of port B.
DPB is an optimized version of DP, and its port A and port B independently support block selection signal {BLKSELA and
BLKSELBE). It is recommended to use this module first.

Options

I
Address Depth - Set the size of the address depth.
Data Width - Set the size of the Data width.
Port A
Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Write Mode - Set the write mode as normal mode, write-through mode or read-before-write mode.
Address Depth - Set the size of the address depth.
Data Width - Set the size of the Data width.
Port B
Read Mode - Set whether the read mode is bypass mede or pipeline mode.
Write Mode - Set the write mode as normal mode, write-through mode or read-before-write mode.
Byte Enable - Set whether to use byte enable function or not.
Byte Size - Set whether the byte size is 8bit or 9bit if the byte enable checkbox selected.

Note:(1) If Width<=8, byte enable function is invalid; (2} If width=2, only 8 bit is walid; (3) If Width=9, both 8 bit and 9
bit are valid.

Byte Enable

Calculate - Calculate the resource usage in the design and display results below.
DPB Usage - Display the number of DPB used.

Resource Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.

Help T3 .55 2417 IP Core [HEEA4H, UL Options £ WAL B 11 {4 2
Wi
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IP & f 305

Nl 3-25 Az, DPB [#1“ 1P Customization ™ 11 it B 5 i i » ¥ OK”,
A DUBC B SO “File Name” #ir & i = A st
- HltbE = 5E DPB Wit 3t “gowin_dpb.v”;
- H Pz P Bt ST AR AT “gowin_dpb_tmp.v”;
- flfLJEE DP G E S “gowin_dpb.ipc”s
WG B IR S & VHDL, AR S IS4 vhd. iR
A verilog i& & AN A7 RS

3-25 B¢iE /Y IP Customization

% IP Customization

SUG284-1.9

DPB o
g
File
Target Devics: GHIN-LVALA1440E/TS Langnags
Create In: D:AIDE_testhfpea_projectisratgonin_dph ()
Wodule Wane:  Gowin DPB File Hame:  gowin dpb
fptions
Fort & Fort B
e dinall:0] dinbp[0:0] pebe
Address Depth: 1074 Address Depth: 1074
= douta[0:0] doutb[0:0] == Data Width: 1 Data Width: 1
—| adao:0] adblg:0] e Bead Mode:  [Bypass v|  BeadMode:  [Bypass |
Hrite Mode:  [Hormal v|  trite Mode:  [Hormal |
Byte Enable
— cika dkb f— i
Byte Size: ® sbit Tbit
—»{ocen ocsb M—
Eesources Usage
—»cea ceb (4 IFB Vsage: 1 IFF Usage: 0
— b reseta wre 4— LUT Usage: 0 W Usage: O
) vrea reseth (& Beset Mode: © Synchreneus () heymebromous
Initialization
Memory Initialization File: E
Dinension Match @ Fort A () Fort B

0k | [ Camca | [ elp |

f5l4¢ DPB &t

%11k DPB ¥ i1 3L 4 5e % (1) verilog Ak, BB A4 IP Customization”
) DPB BLE, F=Asef{bi) DPB, 4l 3-26 fw.
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3-26 $l{t DPB &it 324

module Gowin DFB (douta, doutb, clka, ocea, cea,

:0] douta;
cutput [0:0] doutk;
input clka;

input occea;

input cea;
input reseta;
input wrea
input clkb;
input oceb;
input cek;
input resetb;
input wreb;

input [9:0] ada:
input [0:0] dina;
input [9:0] adbk;
input [0:0] dinb;

wire gw_gnd;
assign gw_gnd = 1'k0:

EloeE dpb_inst_0

.DORA (douta[0]),

.DOB (doutb[0]),

.CLER {clka),

-OCER (ocea) ,

.CEL (cea) ,

-RESETZ (reseta),

-WREA (wrea) ,

.CLEE (clkb) ,

. OCEE {oceb) ,

-CEB (ceb) ,

-RESETE (resetb),

-WREE (wreb) ,

.BLESELL({gw_gnd,gw_gnd,gw_gndl),

-BLESELE ({gw_gnd,gw_gnd,gw_gnd}),
.ADA({gw_gnd,gw_gnd,gw_gnd,gw_gnd,ada[%:0]1}),
ina[0]1}),

-ADB ({gw_gnd, gw_gnd, gw_gnd, gw_gnd, adb[3:01}),
-DIE(dinb[0])

defparam dpb_inst_0.READ MODEQ = 1'b0;
defparam dpb_inst_0.RERD MODELl = 1'k0;
defparam dpb_inst_0.WRITE_MODEO =
dpb_inst 0.WRITE MODEL =
defparam dpb_inst_0.BIT_WIDTH 0 =
defparam dpb_inst_0.BIT_WIDTH 1 =
defparam dpb_inst_0.BLE_SEL_0
defparam dpb_inst_ 0.BLE SEL 1
defparam dpb_inst_ 0.RESET_ MODE =

=3
-3

endmodule //

reseta, wrea, clkb,

A RPFI4Z 1P 33 B iE R S
F e FH P 92BRrM F, IP Core Generator T EL7E =4 45l4k, DPB %11 SCAE 1

oceb,

ceb, resetb, wreb,

ada,

dina, adb, dinb);

[FIF, IREEBEH 1% 1P Bt SR AR SO, A 3-27 Pror .
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3-27 APBHLE IP Wit A AR S

| Gowin_DPFB your_ instance name |

.douta {douta_o), SSoutput [0:0]
.doutk (doutk o),
.clka({clka i), //input clka
.ocea(ocea_1i), f/input ocea
.cea(cea i), JS/input cea

.ceseta(regeta_i),
.wrea(wrea i), //input wrea
.clkb{clkk i}, //input clkb
.oceb{ocebk i), //input oceb
.cebi{ceb i), //input ceb

.resetb(resetk i),
.Wreb (wreb_i), //input wreb
.ada(ada i), //input
.dina{dina i}, //input [0:0] dina
.adb(adk i), //input
.dink (dinb i)

douta

JSfoutput [0:0] doutb

S/input reseta

Slinput resetb
ada

[9:0]

adb
dinb

[9:0]

Sfinput [0:0]

IP Core Generator %X DPB 7=l

W 7 757742 8192X2. Bypass A3, Write-Through 5#::. [P
S DPB IP, LA device i%£#: GWIN-LV4LQ144C6/15 fl, St
Bie B W&l 3-28 P, WG SO eI AR PE H P 7% 2E4E Initialization & A E,

M “OK”, P4 P AT i DPB IP ¥ it (A

PP DPB P it SO R TR H BV ECE Sl “Create In” i B

4
/T:XE o

3-28 DPB IP Customization & &

.
& IP Customization l TS|
DPB 3

(5 7
File
Terget Device: GHIN-LVALQI44C6/T5 Lenguage:
Erocte Tk D ATDE_test'fpga_projectisrchzonin_ dph ()
Woduls Hame:  Gewin DPB File Hane:  gowin dpb
Options
Fort A Fort B
= dinal1:0] dinb[1:0] it
Address Depth: 5192 2] Address Depth: BISZ B
| douta[1:0] doutb[1:0] == Data fidth z : Data ¥idth: z 2
> sdap120] 2db[12:0] Read Mode [Brpass v|  ReadMode:  [Bypass -]
Write Mode:  [Weite-Through v]  trite Mode:  [Write-Through -]
Byte Enable
— clka dkb [— )
Byte Size @ shit Tbit
= oces oceh [i—
Reseurees Usage
—{cea ceb 4— IFE Usage: 1 DFF Usage: 0
— e reseta wreb [4— LT Vsags: 0 W Usage: 0
) wrea reseth @ Beset Mode: @ Synchremous () Asymchromous
Initialization
Memory Initislization File: E]
Dimension Match: @ Port A () Port B
0k || Cemcel |[ relp
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3.1.4 SDP

SDP &3 1 TAEMT, Fli#d SDP. SDPX9 W fl & = s 44 Sizl,
BSRAM W KAFfiE R BRI O 5 A FTMAFE . 7E IP Core Generator
Fmith, #dy “SDP”, FLAl< R SDP HIAHSSE BHEEE, & 3-29
Fos o

3-29 SDP EEBE

{# GOWIN FPGA Designer - [IP Core Generater] B |
% Ble Edit Project Jools Window Help - 5] x
= SEE B
B
Name Version
4 1 Hard Module SDP
3 BandGap
CLOCK
pse Information
13C
4 Memory Type: SDP
4 [ Block Memory
i e 10 Vvendor: GOWIN Semiconductor
'\4 DPB (Recommended) 10 Summary: B-SRAM can be configured as Semi dual-port Block SRAM. In this
5 ROM 10 mode, the design supports different read and write data widths(port A
&% SDP 10 for writing and port B for reading). It can be initialized by a memory
/s SDPB (Recommended) 10 initialization file. And also, it supports three working modes including
i SP 10 two read modes (bypass and pipeline), and one write mode (normal).
% pROM (Recommended) 10 The byte enable function is supported in this mode.
s rROM 10
"L rSDP 1.0 In SDP mode, the primitives SDP and SDPX9 can be used. The
Shadow Memory primitives support multiple data widths and address depths(Depth x
SPMI width): SDP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SDPX9--
User Flash 2Kx9, 1Kx18, 512x36.
- Soft IP Core
DSP and Mathemathics NOTE: The value of Depth*Width of port A must be the same as that
Interface and Interconnect of port B.
Memory Control
Microprocessor System
Multimedia
< I | + Copyright(C) 2014-2019 GOWIN Semiconductor Corperation. All Rights Reserved.
v Start Page o IF Core Generator a

1F IP Core Generator i H1, X7 “SDP”, 34 “IP Customization”
W, ZEOEHE “File” BLEHE. “Options” FCEME. 3 1L B AT B AHS
Bhiesl “Help”, W& 3-30 fizs.
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3-30 SDP By IP Customization B 041

.
* IP Customization el
SDP &3

hd
Fils
Targat Device: GRIF-IVAIQl4ece/Ts  FIlCECEIE Lengusge
Create In D:\IDE_testhfpga_project\sreigorin_sdp (]
Module Nane:  Gowin_SDP File Hame:  gowin_sdp
Tptions
Port A Port B
— dinD.0]
dout[0:0] == Address Depth: 2 = Address Depth: 2
= ada(0:0] Data Width 1 % Data ¥idth 1
adb[0.0] F—
Read Mode: Eypass -
ok Byt Ensble
Byts Size ® sbit kit OptionsEiEiE
— dikb —
Resourcas Vsags
—»
ceb j— Bleck Ram Uzage: 1 TFF Usage: 0
B reseta LUT Usage: O W Usage: O
th f—
— e wre: i i
Reset Mode: @ Synchronous () Asynchronous
wreb —
Initislization
Memory Initislization File: D
TR Dimension Match @ Fort & () Port B
E®E Helpi%sa
0K ] [ Cancsl ][ Help | I

File Bt EHEA T-HCE =4 SDP LA SCAFIAE B B, FRvER) “File Bd
BEHE” Wik 3-30 Frw.
SDP 1] File Bt & AE 1118 F A1 SP #3254, 15 2% 3.1Block Memory >
3.1.1SP 7 File IR BHEN 4.
2. Options Bt & HE
Options FC B HEM T-H 7 H & X0 DA G2 AL EE 2, WwE
3-30 Fr7EHI “Options FLEAE” Fis.
SDP [{] Options fic & HE 4 A1 SP b ()25, 152 % 3.1Block
Memory > 3.1.1SP 1 Options Fit. B HE .
H !
e SDP H 3 ¥F PortA 5#:/E, PortB i%#:/E; Options i EHEH Read Mode i & HE 7] L
H PortB [ Read Mode 4 Bypass 1 Pipeline;
e  Options it B AHE H]Jl57 i B SDP 1) Port A Fil Port B FUMBHEVREE . 0 96 %
e  SDP /) Port AF1Port B &%} [A]—Ht memory #1715 , fr LA Port A #1 Port B ] Address
Depth*Data Width [f145 50 IE, 75 0 2x 45 i wntn B& 3-31 FiR i Error #2715 B

e  Options it & F M 44k ST £ (Memory initialization File )t ()3 %% & )3 #1 Dimension
Match &£ Port Hi 56— 20, S IF=4 1 SDP 261 Init (HER AWML A 0, FEH
2={E Output & I &m0 R {5 E: Error (MG2105) : Initial values' width is unequal to
user's width.
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3-31 SDP E¢& Error §2
( ki Ermor ﬁ\

The product (Address Depth * Data Width) of the port A and port B must
_I—E be equal.

3. ity T B AE B
® it EAE KRR 2T IP Core OB 25 FonBIAE B, i N B i A7
P R HE Options Pt B 5L B HT, 41l 3-30 A miE AL EAE B AT 5
® Options FCE H[1) Port A [1Jilik7R B Address Depth Bt B 521 ada
MALTE, BR A% Data Width BCE 520 din (IAL%E; PortB [k
[ Address Depth BiL & 5200 adb #4758, a4 % Data Width FL &
S0 dout FA7 5 .
4. Help %41
M. “Help”, &7~ IP Core [ECE(S B0, 1l 3-32 Aiin.

3-32 Help fE 8

Information
Type: SDP
Vendor: GOWIN Semiconductor
B-SRAM can be configured as Semi duzl-port Block SRAM. In this mode, the design supports different read and write
data widths({port A for writing and port B for reading). It can be initialized by a memory initialization file. And also, it
supports three working modes including two read modes (bypass and pipeling), and one write mode {normal). The byte
enable function is supported in this mode.
Summary: L

In SDP maode, the pnimitives SDP and SDPXS can be usad. The primitives support multiple data widths and zddress
depths(Depth x width): SDP--16Kx1, BKx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SDPX8--2Kx8, 1Kx18, 512x36.
NOTE: The value of Depth®Width of port A must be the same as that of port B.

Options

I

Address Depth - Set the size of the address depth.

Port A
Data Width - Sef the size of the Data width.
Address Depth - Set the size of the address depth.
Port B Data Width - Sef the size of the Data width.
Read Mode - Set whether the read mode is bypass made or pipeling mode.
Byte Enable - Set whethar to use byte enable function or nat.
Byte Enable Byte Size - Set whether the byte size is 8bit or 9bit if the byte enable checkbox selected.
Note: Assume that the data width is represented by Width. (1) If Width<=8, byte enable function is invalid; (2) If
Width=9, only 8 bit is valid; (3) If Width=9, both 8 bit and 9 bit are valid.
Calculate - Czlculate the resource usage in the design and display results below.
Block Ram Usage - Display the number of Block Ram used.
Resource Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.
Reset Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.
Memory Initialization File - Set the memory initizlization file (.mi) path.
Initialization

Dimension Match - Set which port's dimensions the memory initialization file should conform to.

Help T3 €45 2477 IP Core [REZEEAN4H, DL Options - T B & 1 ] %
LR
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IP & f 305

11 3-33 fiia, SDP f“ 1P Customization % it & 56 i » B#ii“ 0K,
A DUBC B SO “File Name” #ir & i = A st
- HltbE =5 SDP #it 3 “gowin_sdp.v”;
- HPABMZ P Bt SO AR SCE “gowin_sdp_tmp.v”;
- ffb)5E SDP HIRLE SCAF “gowin_sdp.ipc”s
L B PR S 2 VHDL, NP4 MmN X4 s 408 .vhds T
R LA verilog 18 5 B 40 7= A 1 S0

3-33 BB/ IP Customization
1P Customization D [ |

SDP &
5T
File
Target Device: GHIN-LV4LA14406/T5 Lengusge
Create In D:\IDE_testifpga projectisrchgowin_sdp [
Module Name:  Gowin SDP File Name!  gowin_sdp
Options
Port A Port B
— dinf3:0]
dout[30] = Address Depth: 258 2] Address Depth: 258
= ada[7:0] Data Width 4 2 Data Midth 4
adb[7.0] fa—
Read Mode Bypass -
> ik Byts Ensble
Byte Size: @ @bit kit
—oc dlkb (—
Resources Usag
— e
ceb [— Flock Ean Usage: 1 IFF Usage: 0
»rescta LUT Usage: O WX Usage: O
reseth (4—
—»
Reset Mode: @ Synchronous () Asynchronous
wreb (—
Initislization
Memory Initialization File E]
Dinension Match: @ Port A () Port B
08 [ Camesl |[ elp | |

54k SDP &332t

%14k SDP Wit SO N 5e B 1 verilog #E R, # AR B2 IP Customization”
HE) SDP Bt &, F=A4Esefiliki) SDP, ik 3-34 Frw.
E!
FEAE ) SE5) SDP [ din dout [ 4 56 2 A1 “IP Customization” H1(1) SDP Ft & —%(,
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3-34 fl{t SDP i&it 304
module Gowin SDP (dout, clka, cea, reseta, wrea, clkb, ceb, resetb, wreb, oce, ada, din, adb):;
output [3:0] dout;
input clka;
put cea:
input reseta;
input wrea;
input clkb;
input ceb;
_.p t resetb;
input wreb;
input oce;
input [7:0] ada
input [3:0] din:
input [7:0] adb;
wire gw_gnd;
assign gw_gnd = 1'b0;
SDF bram sdp 0 (
DO (dout[3:0]),
.CLER (clka),
.CER (cea) ,
.RESETL (reseta),
.WRER (wrea),
.CL¥S (clkb),
.CEB (ceb) ,
.RESETE (resetb),
.WREB (wreb),
.CCE (oce) ,
.BLESEL ({gw_gnd,gw_gnd,gw_gnd}),
LADR ({gw_gnd,gw_gnd,gw_gnd,gw_gnd,ada[7:0],gw_gnd, gw_gnd}),
.DI(din[3:01),
. .LDEB ({gw_gnd, gw_gnd, gw_gnd,gw_gnd,adb[7:0],gw_gnd, gw_gnd})
defparam bram sdp O.READ MODE = 1'b0;
defparam bram sdp 0.BIT WIDTH 0 = 4;
defparam bram sdp 0.BIT WIDTH 1 = 4;
defparam bram sdp 0.BLK SEL = 3'b000;
defparam bram sdp O.RESET_MODE = "SYNC";
endmodule //Gowin SDFP
A RBlEZ 1P i3 BOHEHR ST
& H P SeBrS . IP Core Generator T.H76 724 4f, SDP it C
PRRTEES, TR PB4 1P Wit SO REAR SCAE, aifE 3-35 Fios.
3-35 A BI{LiZ 1P &1t A EAR S 4
Gowin SDF your instance name |
.dout (dout_o), //output [3:0] dout
.clka(elka i), //input clka
.cealcea i), //input cea
.reseta (reseta_ i), //input reseta
.wrea(wrea i), //input wrea
.clkb(elkb i), //input clkb
.ceblceb i), //input ceb
.resetb(resetb i), //input resetb
.wreb(wreb i), //input wreb
.oce(oce_1i), //input oce
.ada(ada i), //input [7:0] ada
.dln(din_i], //input [3:0] din
db{adb i) //input [7:0] adb
) ¢
IP Core Generator 4 ¥ SDP 7=l
WA P =4 512X32. Bypass . FIXBE LA R ) SDP IP,
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L device i%&# GW1IN-LVALQ144C6/15 Jyf5|, Ftih e E K 3-36 fin, #]
UEAL SO BT AR TR B P S ELLE Initialization % ACE, i “OK”, F2ER A

T2 SDP IP #3044

FEA ) SDP IP Bt S BT E H X B NEC B S “Create In” % &

A
12

3-36 SDP By IP Customization & &

*% IP Customization

DS |

Initialization

Memory Initialization File:

B &

SDP 3
(55 £
File
Target Device: GH1H-LVALQI44C6/TS Language:
Create In: DATDE_test\fpes_projectisrcizonin_sdp )
Wodule Wame:  Gowin SIP File Hame:  gowin_sip
Options
Port & Port B
— din3 1:0]
dout{31:0] == Address Depth: 512 Address Depth: 512
= adals.0] Data #idth 32 Data Width 37|
50B[:0] [t
Read Mode: [Bypass |
o [] Byte Enable
Byte Size: (@ @bit ghit
—oce dkb pl—
Resowrces Usage
—»
ceb [— Block Ran Usage: 1 DEFF Usage: O
| reseta LUT Vsage: O W Vsage: O
to (—
W _ .
Reset Mode: @ Synchromous () Asynchromous
wreb (d—

Dimension Match: @ Port & () For

0K ][ = ][ Help ]I

SDPB X [ TAERE R, il i@ i SDPB.SDPBX9 W fifi i 2= 25445231,
SDPB #& SDP [ AbiiAs, it A Fils 1 B Jhs7 328 %155 (BLKSELA
1 BLKSELB), #i##H L5t/ SDPB. 7 IP Core Generator Jti 1,
¥y “SDPB”, FfiA i< o SDPB A5 BMEE, & 3-37 Fias.
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3-37 SDPB HE BB E
[ 4 GOWIN FPGA Designer - [IP Core Generator] [E=SREER)

" Ele Edit Project Jools Window Help REr
FEELEE

Target Device: |  GHIN-LVALA14408/15 I D

()
5
=

Name Version
4 [ Hard Module SDPB
3 BandGap
3 CLOCK
v Information
3 13C
4 = Memory Type: SDPB
4 | Block Memory
& op 10 Vendor: GOWIN Semiconductor
s DPB (Recommended) 1.0 Summary: B-SRAM can be configured as Semi dual-port Block SRAM(SDPB). In
& ROM 1.0 this mode, the design supports different read and write data
o SDP 10 widths(port A for writing and port B for reading). It can be initialized by
¢ SDPB (Recommended) 10 a memory initialization file. And also, it supports three working modes
o SP o including two read modes (bypass and pipeline), and one write mode
% PROM (Recommended) 1o (normal). The byte enable function is supported in this mode.
% rROM 1.0
&% rsDP 1.0 In SDPB mode, the primitives SDPB and SDPX9B can be used. The
b Shadow Memory primitives support multiple data widths and address depths(Depth x
b SPMI width): SDPB--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SDPX9B--
b User Flash 2Kx9, 1Kx18, 512x36.
a Soft IP Core
b DSP and Mathemathics NOTE: The value of Depth*width of port A must be the same as that
b Interface and Interconnect of port B.
3 Memory Control
. Microprocessor System SDPB is an optimized version of SDP, and its port A and port B
b Mukimedia independently support block selection signal (BLKSELA and BLKSELB).
It is recommended to use this module first.
4 [ | 3 Copyright(C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

D Start Page B & IF Core Generator ]

1E IP Core Generator 5[+, X “SDPB”, # H “IP Customization”
W, ZEOEHE “File” BLEHE. “Options” FCEME. i 1L B AE B AIHS
Bht%sl “Help”, 4K 3-38 fiias.
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3-38 SDPB MY IP Customization & 0443
' IP Customization @&J‘

SDPB o
File

Target Device: GHLN-LV4LQL44ce/Is  FileFl=iE Language

Create In D:\TDE_test\fpza_projectisrchzonin_sdph ]

Module Hame:  Gowin_SDFE File Hame:  gowin_sdph

Dptions |

Port A Fort B

i din[0:0
inp:0] dout[D:0] = Address Depth: 2 3] Address Depth: 2

N — Tata #idth 1 : Data Hidth: 1

adb0:0] = Bead Mode:  [Bypass -

Byte Enable

Byte Size: @ Bbit it OptionsEEEHE

'

'
?

SIBE Usage: 1 DFF Usage: D

ceb r— LUT Usage: O MK Usage: 0

!

Reset Mode: @ Synchronous (7 Asymehronous

nitialization

1
Memory Initialization File: E]
i

imension Match @ Port A () Port B

imBEHE

B E Helpizl

0k | [ cemcel |[ telp |]|

1. File FCEAHE
File fic EAE THCE ™ 4= SDPB sLl b e AR5 B, fnl 3-38
FRVER File B EAEFTR -
SDPB 1] File [t & HE )48 FH A SP #5135 18, 76 2% 3.1Block Memory >
3.1.1SP 7 File Bt BHEA4H.
2. Options Fi & HE
Options Pt B HEA T-H 7 B & X0 A G2 AL EFE 2, wE
3-38 HitriE: K] Options it & HEFT s o
SDPB ] Options fic. & HE 11 FH A1 SP ABL2R1L, 1% 2% 3.1Block
Memory > 3.1.1SP 1 Options fit. B HE .
!
SDPB = F IS SDP —3, 527 3.1Block Memory > 3.1.4 SDP ' Options At
BEAHE
3. g I HC B AE
® it EAE KRR 4T IP Core ML E 25 RN BIAE K, o N i 1 R A7
B iR Y% Options Mc B 5L 58T,  anl& 3-38 HdniE B AL EAE BT s
® Options fit & #11) Port A fJ3tht% & Address Depth fit & 51 ada
IR 5E, A% Data Width B B 520 din 625 PortB bk
& Address Depth Bt B 20 adb 47 %, £daf%E Data Width it &
S dout AL 5
4. Help #%40
Hif; “Help”, &7~ IP Core WG EAS 20U, 41 3-39 Fris.
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3-39 Help G B

Information
Type: SDPB
Vendor: GOWIN Semiconductor
B-SRAM can be configured as Semi dual-port Block SRAM{SDPB). In this mode, the design supports different read and
write data widths(port & for writing and port B for reading). It can be initialized by a memory initialization file. And also, it
supports three working modes including two read modes (bypass and pipeline), and one write mode (normal). The byte
enable function is supported in this mode.
In SDPB mode, the primitives SDPB and SDPX9B can be used. The primitives support multiple data widths and address
Summary: depths(Depth x width): SDPB--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SDPX9B--2Kx2, 1Kx18, 512x36.

NOTE: The value of Depth™Width of pert A must be the same as that of port B.
SDPB is an optimized version of SDF, and its port A and port B independently support block selection signal (BLKSELA and
BLKSELB). It is recommended to use this module first.

Options

I ™

Address Depth - Set the size of the address depth

Fort# Data Width - Set the size of the Data width.
Address Depth - Set the size of the address depth.

Port B Data Width - Set the size of the Data width.
Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Byte Enable - Set whether to use byte enable function or not.

Byte Enable Byte Size - Set whether the byte size is 8bit or 2bit if the byte enable checkbox selected.

Note:(1) If width<=8, byte enable function is invalid; (2} If width=g, only 8 bit is valid; (3) If width>9, both 8 bit and @
bit are valid.

Calculate - Calculate the resource usage in the design and display results below.
SDPB Usage - Display the number of Block Ram used.
Resource Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.
Reset Mode Reset Mode - Set whether the reset mede is synchronous mede or asynchronous mode.
Memory Initialization File - Set the memeory initialization file (.mi} path.

Initialization
Dimension Match - Set which port's dimensions the memory initialization file should conform to.

e e pa——

Help Ui I ELF6 2417 IP Core [HEEA4H, UL Options £ AL B 11 ] £
Ui,
IP 4 B3

& 3-40 filf7s, SDPB [f] “IP Customization” & AR B 52i)E, i
“OK”, FEALIBCE S “File Name” i 44 [0 = AN S0
- BiltkE = EiE SDPB #it 3 “gowin_sdpb.v”;
- HPBMZ P B SO IR SCAE “gowin_sdpb_tmp.v”;
- ffk]E1E SDPB HIHEC E S/ “gowin_sdpb.ipc”.
WG B IR IIE S & VHDL, WP AR RIS SO 2 S 408 vhd. T
A UL verilog 18 5 AR 2H 7= A2 1) SO
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3-40 BEM IP Customization

' IP Customization

SDPB o
File
Target Device: GHLE-LV4LQ144C6/TS Lemgrege
Crests In: D:\IDE_test\fpga projectisrchgowin_sdph )
Wodule Fame:  Gowin SDPB File Name:  gowin_sdph
Options
Fort & Fort B
— dinf3:0] dout[z.0] = Address Depth: 256 2 Address Depth: 256
= ada[7:0] Data Width: 4 = Data Width: 4
adb[7:0] = Read Mode Bypass -
Byts Ensbls
— clka Byte Size @ sbit abit
—>oce kb l— Resources Usage
SIEF Usage: 1 DFF Usage: 0
—ces
ceb 4— LUT Vsage: O MK Usage: 0
— reseta
rosety le— Reset Mode: © Synchroneus () Asynehronous
Initialization
Memory Initialization File: E
Dimension Match: @ Port & ) Port B
& ®
0K ] [ Cancal ] [ Help ] I

f5l4¢. SDPB &t

4k, SDPB ¥ it i N5 %11 verilog by, bR YE “IP
Customization” # /] SDPB AL &, F=4AsLfiLr) SDPB, WKl 3-41 fis.

E!

FEAE RIS SDPB (1) din. dout f%dE %5 B2 A1 “IP Customization” H1ff) SDPB & —%K.
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3-41 $l{t SDPB i&it 3 ¥

module Gowin SDFB (dout, clka, cea, reseta, clkb, ceb, resetk, oce, ada, din, adb):

cutput [3:0] dout;
input clka;
input cea;

input reseta;
input clkb;
input ceb;

input resetb;
input oce;

input [7:0] ada:r
input [3:0] din:
input [7:0] adb:

wire gw_gnd;
a33ign gw gnd = 1'b0;

J5DFB adpb_inat 0 |

.00 {dout[3:0]),

.CLER [clka),

.CEA (cea),

.BESETA (reseta),

.CLEE (clkb),

.CEB {ceb) ,

.BESETE (resethk),

.OCE {oce) ,

.BLKSELA ({gw_gnd, gw_gnd, gw_gnd}),

.BLESELE ( {gw_gnd, gw_gnd, gw_gnd}),

ADR {{gw_gnd, gw_gnd, gw_gnd,gw_gnd,ada[7:0] ,gw_gnd, gw_gnd}),

.DI{din[3:01),

ADE {{gw_gnd, gw_gnd, gw_gnd, gw_gnd, adk[7:0] ,gw_gnd, gw_gnd})
)i

defparam sdpb_inst 0.REAZD MODE = 1'b0;
defparam sdpbk_inst 0.BIT_WIDIH 0 = 4;
defparam sdpb_inst 0.BIT WIDTH_ 1 = 4;
defparam sdpb_inst 0.BLE 3EL 0 = 3'b000;
defparam sdpb_inst 0.BLE 5EL 1 = 3'b000;
defparam sdpb_inst 0.RESET_MODE = "5YNC":

endmodule //Gowin_SDEB

R PEILZ TP 3B R IR S

F e B P 92BrM E, 1P Core Generator T B 7572414k, SDPB ¥ it
SCAERIERS,  IRERALE PG 1P Wit SO AR SO, b 3-42 B
3-42 AP HHLZ 1P &1 SCHF AR ST

Fowin SDFE your instance name |
.dout {(dout_o), Sfoutput [3:0] dout
.clka{clka i}, //input clka

.cea(cea_i}, //input cea
.reseta(reseta_i), //input reseta
.Cclkb{clkb i), //input clkb
.ceb({ceb i), //input ceb
.resetb(resetb i), //input resetb
.oce(oce_1i), //input oce
.2da(ada i), //input [7:0] ada
.din{din i), //input [3:0] din

.adb{adb i} //input [7:0] adb
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IP Core Generator %A, SDPB =4l

WIH P 725 512X32. Bypass Bt [F25 5 fikst F i) SDPB IP,
Ll device 1t # GWIN-LVALQ144C6/I5 Jyfsl, FtimHcE ailE 3-43 Bros, 4]
GRS ATARAE P 7 EELE Initialization T OIACE, #d “OK”, FAAEMP

FeE 4 SDPB IP it 301

P [ SDPB 1P Bt SO e H L B N B G “Create In” WE

AT
3-43 SDPB Wy IP Customization i% B

. IP Customization D |
gl
SDPB (2]
File
Target Dewice: GIN-LV4IQ144C5/T5 Language: [Verilo -
Create In: D:AIDE_test\fpza_projectsrchzowin_sdph )
Module Fame:  Gowin_SDPB File Name:  gowin_sdpb
Options
Fort b Fort B
—Ginp1:0] =
dout[31:0] = Address Depth: 512 Address Depth: 512 =
= adai 0] Data fidth: 32 Data Width: 32 z
adb[:0] [ Read Mods Bypass -
[ Byte Enabl
P ck Byte Siz &b Gbit
— o kb Resources Usage
Calculate SDBF Usags: 1 DFF Usage: O
— e
ceb — LT Usage: 0 M Usage: O
—ressta
0 e Reset Mods: © Symchrenous 7 hsymchrenous
Initislization
Memory Initialization File: ]
Dimsnsicn Match Fert & () Part B
fie ] { Cancal J [ Help

rSDP &2 XU O LA, 7] 381t rSDP.rSDPX9 Wifli i = 21 S,
rSDP 5 SDP LM% T WRE {55 . 7E IP Core Generator Jt1H ', Hifi

“rSDP”, FLmiA M4 o rSDP KA E SMEEE, Kl 3-44 Air.
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3-44 rSDP N5 BB E

r
{;‘R’} GOWIN FPGA Designer - [IP Core Generator]

5 Fle Edit Project Tools Window Help
EEH% = i
Target Dewice GHLI-LY4LAL44CE/TS [ =)

Name Version

W
@q
=

4 Hard Module

rSDP

gl Soft IP Core
> DSP and Mathemathics
> Interface and Interconnect
> Memory Cantrol
> Microprocessor System
b Multimedia

‘ m ] v

& Start Page x| | &

> BandGap
> CLOCK
coobse Information
» 13C
‘4 Memery Type: rsDP
a Block Memory
a4 op 10 Vendor: GOWIN Semiconductor
J» DPB (Recommended) 10 Summary: B-SRAM can be configured as Semi dual-port Block SRAM (rSDP). In
<& ROM 10 this mode, the design supports different read and write data widths
o SDP 10 (port A for writing and port B for reading). It can be initialized by a
i SDPB (Recommended) 10 memory initialization file. And also, it supports three working modes
o SP L0 including two read modes (bypass and pipeline), and one write mode
% PROM (Recommended) L0 (normal). The byte enable function is supported in this mode.
i rROM 1.0
& rSDP 10 In rSDP mode, the primitives rSDP and rSDPXS can be used. The
> Shadow Memory primitives support multiple data widths and address depths(Depth x
3 SPMI width): rSDP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; rSDPX9--
> User Flash

2Kx9, 1KX18, 512X36.

NOTE: The value of Depth*width of port A must be the same as that

of port B.

Copyright(C) 2014-

IF Core Generator

1E IP Core Generator Ft[H, X “rSDP”, i “IP Customization”
WH. ZE O “File” FLEMNE. “Options” FLEHE. I KL B HE E AT

Btz “Help”, &l 3-45 Fix.
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3-45 rSDP f4 IP Customization B A4
% IP Customization [ =)
rSDP o
:::et Dewice: GHIN-LVALQl44cE/15  FileBiEIE Language:
Create In D:ATDE_test'fpga_projectisratgonin_rsdp )
Options |
| din0:0] dout(0:0] =t ::E:s Depth: 2 : :\:::efs Tepth: 2
I adb[0:0] == o ‘ R:a: M:da [Bypass -
— clka Byt::z:a e @ fhit @it OptionsERSHE
e = r30F Usage: 1 IFF Usage: 0O
Memory Initialization File: D
EOE=E Dimension Mateh: @ Fort A () Port B
aa Helpiee
o ) e e ) |
1. File il & HE
File fit & HEAH T-HCE =4 rSDP LA A IAE RS B, tnl& 3-45 FriE:
(1) File Bt EAEFTR o
rSDP ] File o & AE ()4 AT SP #5825 10L, 15 2% 3.1Block Memory >
3.1.1SP ' File Bt BHEAN 41
2. Options At BAHE
Options FC B HEA T-H 7 B & X0 DA G2 AL EE 2, wE
3-45 HitRIE (¢ Options Bt & HEFT s o
rSDP [{] Options fic & HE 4 A1 SP b [254L, 1#55 % 3.1Block
Memory > 3.1.1SP ' Options Fit. & 4 .
!
rSDP T Z ¥ Z 95 SDP —%(, 2% 3.1Block Memory > 3.1.4SDP # Options At &
HE
3. v A B AE
o [LEMERE R T IP Core HIHCE S5 RN FINER], AN i 147
B iR HE Options Me & SCIN 58T,  anl& 3-45 bRy B BC EAE BT s
® Options FCE H111) Port A [FJhilik7R & “ Address Depth "It & 5211 ada
ALFE, B A% Data Width BCE 520 din FI47%; PortB Fibk R
& Address Depth AL B 20 adb 47 %, £dahz%E Data Width it &
5200 dout FRAL B
4. Help %41
H.idi “Help”, &7~ IP Core MECE(E S UL, 41Kl 3-46 Fias.
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3-46 Help 5 B
rSDP

Information
Type: rSDP
Vendor: GOWIN Semiconductor
B-SRAM can be configured as Semi dual-port Block SRAM (rSDP). In this mode, the design supports different read
and write data widths (port A for writing and port B for reading). It can be initialized by a memory initialization file.
And also, it supports three working modes including two read modes (bypass and pipeline), and one write mode
(normal). The byte enable function is supported in this mode.
Summary: L . .
In rSDP mode, the primitives rSDF and rSDPXS can be used. The primitives support multiple data widths and
address depths{Depth x width): rSDP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; rSDPX3--2Kx9, 1Kx18, 512x36.
NOTE: The value of Depth*Width of port A must be the same as that of port B.
Options

I ™ S

Address Depth - Set the size of the address depth.
Port A
Data Width - Set the size of the Data width.
Address Depth - Set the size of the address depth.
Port B Data Width - Set the size of the Data width.
Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Byte Enable - Set whether to use byte enable function or not.
Byte Enable Byte Size - Set whether the byte size is 8bit or 9bit if the byte enable checkbox selected.

Mote: Assume that the data width is represented by Width. (1) If Width<==8, byte enable function is invalid; (2) If
Width=9, only 8 bit is valid; (3) If Width=9, both 8 bit and 9 bit are valid.

Calculate - Calculate the resource usage in the design and display results below.
rSDP Usage - Display the number of rSDP used.
Resource Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.
Reset Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.

Memory Initialization File - Set the memory initialization file (.mi) path.
Initialization 8 8 3 T —
Dimension Match - Set which port's dimensions the memory initialization file should conform to.

Help T ELF5 2417 IP Core [HEE A4, UL Options £ WAL B 11 ] 2
i
IP & g3

W 3-47 fii7~, rSDP ) “IP Customization” & AL & 56 G, i
“OK”, FAELIRLE UM “File Name” iy 4 B = AN U4
- Wb E = EE rSDP Wit s “gowin_rsdp.v”;
- HP Mz P Bt S AR AT “gowin_rsdp_tmp.v”;
- BiLJEE rSDP FIBECE S/ “gowin_rsdp.ipc”s
e B R IE S 2 VHDL, WA AN U & e 408 .vhd. T
R LA verilog 18 5 AR EH 7= A 1 S
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3-47 BEM IP Customization

' IP Customization

rSDP
— din[3:0]
dout[3:0] =i
=8 adal7 0]
adb[7:0] ==
= clka
—{oce kb |t
—®cea
ceb —
—® reseta
reseth (4—

File

Target Device: GHIN-LV4LQ144C6/IS

Optiens

—

Brectia g D:AIDE_testhfpge_projectisrohgonin_rsdp [
Wodule Hame:  Gowin_vSIF File Name:  gowin_rsdp
Fort B

Fart &
hddress Depth: 258

Data Width 4

Byte Enable

Byhe Size @ abit

Resources Usags

b1t

LUT Usage: 0

Reset Mode: @ Synchremous
Initislization
Menery Initislization File:

Dimension Match

ERNER

Address Depth: 256

Data Width:

Read Mode:

DFF Usage: O
MY Usage: O
(@) Asynchrenous
@ Port & () Port B

4

v [

4

] [Comen ] |

Help

)

54t rSDP &30

#i4k rSDP &1t 34 A 5E 2 1 verilog #EbR, HiHrhiRYE “IP
Customization” W11 rSDP FC &, F=AsLFl{Lir rSDP, Wil 3-48 Fiis.

!

FEAE R SEAE] rSDP ) din, dout 4 98 AT “IP Customization” H ) rSDP ft & —3%.
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75 A A
3-48 B4t rSDP iR it 324
mdule Gowin r3DF (dout, clka, cea, reseta, clkb, ceb, resetbh, oce, ada, din, adb):

catput [3:0] dout;
input clka;
input cea;

input resetar
input clkb:
input ceb;

input reseth;
input oce;

input [7:0] ada:r
input [3:0] din:
input [7:0] adb;

wire gw_gnd;
assign gw gnd = 1'k0;

JrSDE radp_inst_0 |
D0 {dout[3:0]),
.CLER ({clka),
.CER (cea),
.BESETA (reseta),
.CLEB {clkb) ,
.CEB {ceb) ,
.RESETE (reseth),
.OCE {oce) ,
.BLESEL{{gw_gnd, gw_gnd,gw_gnd} )
RDR ({gw_gnd,gw_gnd,gw_gnd,gw_gnd,ada[7:0],gw_gnd,gw_gnd}),
LDI{din[3:0]},

ADB {{gw_gnd, gw_gnd, gw_gnd, gw_gnd, adb[7:0] ,gw_gnd, gw_gnd])
)

defparam radp inst 0.READ MODE = 1'k0:
defparam radp inat 0.BIT WIDTH 0 = 4;
defparam radp_inst_0.BIT_WIDTH_1 = 4;
defparam radp_inst 0.BLK SEL = 3'b000;
defparam radp inst 0.RESET MODE = "3YNC™:

endmodule //Gowin rSDP

R PEILZ TP @& 3B R IR S

F e F P SEBRN L, IP Core Generator T B 75 =4 454k rSDP #1132
PR EI, JREEGEH P EIALZ 1P Bt SO R S, i 3-49 Fias.

3-49 AP BHLE IP Wit XA a9 AR 4

Gowin_ r3DF your_ instance name (
.dout {(dout_o), fSoutput [3:0] dout
.clka({clka i), //input clka
.cea(cea i), //input cea
.reseta(reseta_i), //input reseta
.clkb{clkb i), //input clkb
.cebi{ceb 1}, //input ceb
.resetb(regetb i), //input resethk
.oce(oce_i), J/input oce
.ada(ada i), //input [7:0] ada
.din{din i), /finput [3:0] din
.adb(adb i) //input [7:0] adb
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IP Core Generator 4§ rSDP 7=4i

N ;w5 P74 512X32. Bypass #AE. [ B AT ) rSDP P,
L device i GWIN-LV4LQ144C6/15 yfs, Fiifific & uik 3-50 frw, #]
GEAL SO TR P 75 AR Initialization B OECE, fdy “OK”, Fo4H
Jr 1) rSDP 1P #3044

A1) rSDP 1P B SCIRTAE H SR B AR B S b “Create In” 158 %

/
&

3-50 rSDP Y IP Customization i% &

. IP Customization P
ol
rSDP e
File
Target Device: GRIF-LV4LA144C8/TS Lengusge:
Creste In: D:AIDE_testhfpga projectisrclgonin radp ]
Module Fame'  Gowin_rSDF File Hame:  zowin_r dp
Dptions
Fort & Fort B
= din1:0] .
doul[31.0] b= Address Depth: 512 Address Depth: 512 =
A — Data Width: 32 Data Width: 32 :
adbla:0] [e=— Read Mode: Bypass -
[] Byte Ensble
—| clka Byte Size @ shit abit
—» o e Resources Usage
Caleulate YSDE Usags: 1 DFF Usage: O
—»c
ceb fa— LT Usage: 0 W Usage: O
— B resets
i e Reset Mode: @ Synehvonous () Asymehromous
Tnitialization
Memory Initialization File E]
Dimensi on Match @ Fort A () Port B
0K ] [ e ] [ Help

ROM & Hiz#isl, it ROM. ROMX9 Wl & = 284523, BSRAM
I KA B E AR O F L5 AN E 1 AN [F o £E IP Core Generator L1,
By “ROM”, FEAM S Ex ROM A S BHEEE, W& 3-51 Fiks.
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3-51 ROM W5 BB E

r
{;‘p{"; GOWIN FPGA Designer - [IP Core Generator]

/. Ele Edit Project Tools Window Help

] & | o= 5‘*-’%&—%‘
&
Name Version
4 [ Hard Module ROM
> BandGap
> CLOCK
e Information
> 3C
4 &= Memory Type: ROM
4 Block Memary
i pp 10 Vendor: GOWIN Semiconductor
' DPB (Recommended) 1.0 Summary: B-SRAM can be configured as ROM. In this mode, the design supports
» ROM 1.0 different read data widths. It can be initialized by a memory initialization
sop 1.0 file, and also supports two read modes (bypass and pipeline).
) SDPB (Recommended) 1.0
& sp 1.0 In ROM mode, the primitives ROM and ROMXS can be used. The
< pROM (Recommended) 1.0 primitives support multiple data widths and address depths (Depth x
Jh rROM 1.0 width). ROM--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; ROMX9--
g rSDP 1.0 2Kx9, 1Kx18, 512x36.
b Shadow Memory
> SPMI
> User Flash
4 Soft IP Core
> DSP and Mathemathics
> Interface and Interconnect
> Memory Control
d Microprocessor System
> Multimedia
4 I J Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.
Y Start Page 0] & P Cors Generator B

7E IP Core Generator #ti#, XiH“ROM”, ##H ROM [#“IP

Customization” & M. & HAHE “File” ECEHNE. “Options” FCEAME. %

Fic B AE AN 5 B4 “Help”, @l 3-52 Fiar.
3-52 ROM MY IP Customization & A4

-
&4 IP Customization

[

ROM

&

File

FileEZEHE

Target Device: GNIN-LV4LA144CE/IS

—

Creats In: E:\mpforkhboard_suto_testlprimitiveCase Wix\CLUSLUTALUTZ LK\ zowin rom )
Modale Hame:  Gowin ROW Fils Hame:  gowin_rom
r
Uptiens |
Width & Depth Eead Mode
—{sdi0:0] Address Depth: 2 = Bead Mode: [Bypass -
Data Width: 1 =
e OptionsEiSHE
Besources Usage
Block Kam Usage: 1 IFF Usage: 0
—®oce
LUT Usage: D WX Usage: O
dout]0:0] =i
i Reset Mode: @ Symchrensus () Asynchreneus
Tnitialization
—{ resat
Memery Initialization File [:]
— vire
imEEE
Help#$H
| [k ][ camea J[ map ||
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1. File FLEAE
File Fit & % 1 T A E ™~ 4E ) ROM 2B e IMI oS 5 B, ik 3-52
HHRRIE R File FiC B AHERT R o
ROM 1] File Bt EAE (1) 48 FI A1 SP #5812 40L, 76 2% 3.1Block Memory >
3.1.1SP H1] File Fit B HE
2. Options At BAHE
Options FLEHEM T H P B & R s AR A I EE R, WK
3-52 HitRriEf¢) Options it & HEFT 7
ROM [#] Options BC & HE 1 AT SP AEL 1241, 1523 3.1Block
Memory > 3.1.1SP #'[] Options it & .
e
e ROM [ TAEBA N H iz, Options AL EHEH 7] FLE ) Read Mode v Bypass Fl
Pipeline.

e  Options it & T I#I4a4L S (Memory initialization File) H ()i 55 B v AT B o (1)
HfE 96 % (Data Width) fRFF—2, 41K ROM L4 Init (B AKILRIE N 0, JF
7£ Output % HH# 41 N5 5. Error (MG2105) : Initial values' width is unequal to
user's width.

3. 1 EAE P

Wi A ] S 24 1 IP Core TC B 25 R BIHER], o N\t o 1 (9 67 5
TR¥ Options fc & S 58T, a0 3-52 Hh ARy e EAE B s s

Options At & T k& E Address Depth B & 5201 ad (K625, HdEhr
% Data Width fic & 521 dout FI47 % -
4. Help #4511

iy “Help”, 7R IP Core [IRCE(E B0, Wil 3-53 Ak

3-53 Help 5B

ROM

Information

Type: RCOM
Vendor: GOWIN Semiconductor

B-SRAM can be configured as ROM. In this mode, the design supports differant read data widths. It can be initialized by 2
memory initialization file, and also supports two read modes (bypass and pipeling).

SUMIETA In ROM mode, the primitives ROM and ROMX9 can be used. The primitives support multiple data widths and address

depths (Depth x width). ROM--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; ROMX9--2Kx9, 1Kx18, 512x36.

Options

Address Depth - Szt the size of the addrass depth.

Width & Depth
Data Width - Szt the size of the data width.

Read Mode Read Mode - Set whether the read mode is bypass maode or pipeline mode.
Calculate - Calculate the resource usage in the design and display results below.
Block Ram Usage - Display the number of Block Ram used.

Resources Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.

Reset Mode Reset Mode - Set whather the reset mode is synchronous or asynchronous.

Initialization Memory Initialization File - Set the memory initialization file (.mi) path.

Help T3 .45 2417 IP Core [HEEA4H, UL Options £ WiAC B 11 {4 2
Wi
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IP & f 305

UKl 3-54 fii7x, ROM ) “IP Customization” & HACE e )G, Hdi
“OK”, P4 LIlCE X “File Name” iy 44 1) = ANt
- HlbE s EE ROM &S0 “gowin_rom.v”;
- HPABAZ P Bt SO AR SCAE “gowin_rom_tmp.v”;
- Bk )ETE ROM HIELE S “gowin_rom.ipc”.
WG B IR S & VHDL, AR S IS4 vhd. iR
LA verilog & & BN A= R RS

3-54 B¢ERY IP Customization
. IP Customization T [ |

il
ROM 5]
File
Targst Device: GHIN-LVALRL44CE/TS Rrmgaran
Creste In I:\TDE_test\fpaa_projecticratzowin_rem [
Wodule Name:  Gowin_RON File Name:  gowin_vom
Options
Width & Depth Read Mode
R —— Address Depth:  1024] 2] Besd Mods: [Bypass -
Data Width 1
| clk Resources Usag
Block Ram Usage: 1 DFF Uzage: 0
—»0
LT Usage: O WX Ussge: O
dout(D:0] ==
—» i )
° Reset Mode: @ Synchroneus () Asynchroneus
Initialization
—reset
Wemory Initislization File D
— W
0K ] [ ] ] [ Help ] |

54t ROM |3

#i4k, ROM it 0 Ry 5 ¥ i) verilog A58, BiderbRys «1p
Customization” # ) ROM Bt &, F=AsLHilikir ) ROM, il 3-55 Fius.
!

FEAE)SE] ROM [ dout FEHE %8 FEAI “IP Customization” (¥ ROM fit & —54.
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3-55 fl{t ROM & it 324

module Gowin ROM (dout, clk, oce, ce, reset, wre, ad):
ocutput [0:0] dout;

input clk:

input oce;

input ce;

input resetc;

input wre;

input [9:0] ad:

wire gw_gnd;

assign gw_gnd = 1'b0;

ROM bram rom 0

DO (doat [0] ),

CLE(clk),

LOCE (oce),

.CE [ce),

.RESET (reset),

.WERE (wre),

.BLESEL ({gw_gnd,gw_gnd,gw_gnd}),

.AD({gw_gnd, gw_gnd, gw_gnd, gw_gnd,ad[9:0]})
) #

defparam bram rom O0.RELAD MODE
defparam bram rom 0.3IT WIDTH 1
defparam bram rom 0.BLE SEL = "B000;
defparam bram rom 0.RESET MODE = "5YNC":

1'b0;

o

endmodule //Gowin ROM

R PEIE TP it SRR S

IP Core Generator L. B EH P SEbrN A, 7Er=4 411 ROM it 3
PR, IR RAEE P AL Z 1P it SO AR R A, &l 3-56 Fas.

3-56 A FHIL 1P & it SR AR S 4

Gowin ROM your instance name (
.dout (dout o), //output [0:0] dout
.clk(elk i), //input clk
.oce (oce i), //input oce
.celce_ i), //input ce
.reset (reset i), //input reset
.wre(wre_1i), //input wre
.ad(ad i) //input [%:0] ad

IP Core Generator 4 X ROM =4

W %574 1024X16. Bypass S [FE EAEAT H) ROM IP,
L device i£F GWIN-LVALQL144C6/15 |, FriificE wik 3-57 fow, W]
AR P 5, £E Initialization & CAC B AIUA4L 0, By “OK”, 774
ST B ROM IP ¥it 30t
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FEAER ROM P &1 SO AT E H X BN ECE A 4 “Create In” 1B B

4
(F

3-57 ROM By IP Customization i% &

" IP Customization

ROM A
(5 ]
File
Target Device: GHIH-LVALA144C6/I5 licrgre
Create In: D:AIDE_testhfpgs_projecthsrcigowin_rom [
Module Hane:  Gowin RON
Options
Fidth & Depth
— ad5:0] Address Depth: 1024 ]
Data Width: 16
= clk Resources Usag
Block Ran Vsage: 1
—»0
LUT Usage: O
dout15:0] ==
— )
ce Reset Mode: @ Synchroneus |
Tnitialization
= reset
Memory Initialization File E]
- e
) [Cemen ) e |

PROM 2 R 5, Al iEik pROM.pROMX9 W Fiii = 28445231, pPROM
J2 ROM HIRALIRAS, MBS T 3% 11 WRE F1 BLKSEL, ZH P Lsefd A
PROM. 7t IP Core Generator F[ ', #.i“pROM”, FL1H 4 ] 2 &7~ pROM

IR RAE SMEEE, Wi 3-58 s
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3-58 pROM K15 EBIE

-
{{ GOWIN FPGA Designer - [IP Core Generator]

[, Fle Edit Project Tools Window Help
‘ 7| lr ] = = ,:I!

Target Device: |  GHLF-LVALQI44C8/IS I =)

Name Version
a Hard Module
> | BandGap
> 7 Clock
> 7 Dsp
e
4 | Memory
4 [ Block Memory
& op 10
4l DPB (Recommended) 10
44 ROM 10
% sop 10
SDPB (Recommended) 10
P 10
pROM (Recommended) 10
4 rROM 10
4 rsop 10
> " Shadow Memory
> sPMI

> User Flash
a Soft IP Core
> DSP and Mathemathics

S &I
Information
Type: pROM
Vendor: GOWIN Semiconductor
Summary: B-SRAM can be configured as pROM. In this mode, the design supports

different read data widths. It can be initialized by a memory initialization
file, and also supports two read modes (bypass and pipeline).

In pROM mode, the primitives pROM and pROMXS can be used. The
primitives support multiple data widths and address depths (Depth x
width). pROM--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; pROMX9--

2Kx9, 1Kx18, 512x36.

pROM (perfect ROM) is an optimized version of ROM, deleting the ports
WRE and BLKSEL. It is recommended to use this module first.

Copyright(C) 2014-2019 GOWIN

> Interface and Interconnect
> I Memory Control
> B Microprocessor System
> Multimedia
a I 1 v
P Start Page a

e IF Core Generator

iconductor Corporation. All Rights Reser

= !

£ IP Core Generator 7, Xifi “pROM”, ##itH pROM K] “IP
Customization” & . % Hf#E “File” Bt EHE. “Options” FLEHE. i
Pict 8 HE B AN Bh ] “Help”, ik 3-59 Ak

3-59 pROM K IP Customization B 044

r N
& IP Customization L‘g
le
larget Device: SRLN-LVALmi4ces1s  FIEELETE Language:
Create In: D:AIDE_testhfpga_projectisreigonin_pron [
odule Name:  Gewin_pROM File Nane:  gowin_prom
Optiens
#idth & Depth Read Mode
Address Dapth: 2 2| Read Mode: [Eypass -
—»{ad[0:0] [ ]
Dats Width: 1 z
OptionsEL=1E
Resowrces lUsage
—+{cik
PEON Vsage: 1 DFF Vsaga: 0
LT Usage: O W Usage: D
—loce dout[0:0] p=te
Resst Mode: @ Synchronous () Asynehromons
) ce Initislization
Memory Initislization File E]
—#{reset
imEiEHE
Help$rtd
I 4 Cancsl I Halp | |
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1. File it B

File it B % 11 F -0 B 42 (1) pROM S2i Ak SCAE I 5412 ., & 3-59
R K File T B HEF R -

PROM [ File Bt B AE [ 4 FEl Fil SP BB (11244, 152 % 3.1Block Memory >

3.1.1SP #] File fic & HE .

2. Options At BAHE

Options FCEHEAH T-H 7 H & R S MR AR L EF R, W
3-59 HitRriEf¥) Options it B HEFT 7

PROM F Options Bt B AE ) A1 SP #EE 210, 2% 3.1Block
Memory > 3.1.1SP #'[] Options it & .

!
e pROM HJ TR N R, Options it B HEH 7] i & ) Read Mode & Bypass #
Pipeline.

e  Options it & H #Ia4k CF (Memory initialization File) ({48 T B N AL B i1
H¥E % (Data Width) fRFF—3, B4 1 pROM 47 Init EER ARG 0,
7£ Output % HH# 41 N5 5. Error (MG2105) : Initial values' width is unequal to
user's width.

3. i A B AE P
P A B W7 24 1T 1P Core FTC B 45 SR BIRE B, A N\ St o 1 ()7 58
R Options FC & SERT 58T, &l 3-59 HHbRyE i 1 FC B AE K AT s ;
Options fit & ki Address Depth Bt & 520 ad (475, BdEfr
7i Data Width i & 5271 dout A4 % .
4. Help 41l
¥ “Help”, &7~ IP Core [ECEAS B0, 41&l 3-60 Fis.

3-60 Help 58

pROM

Information

Type: pPROM
Vendor: GOWIN Semiconductor

B-SRAM can be cenfigured as pROM. In this mode, the design supports different read data widths. It can be initialized by a
memory initialization file, and also supports two read modes (bypass and pipeling).

In pROM mode, the primitives pROM and pROMX9 can be used. The primitives support multiple data widths and address
Summary: depths (Depth x width). pROM--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; pROMX2--2Kx9, 1Kx18, 512x36.

pROM (perfect ROM) is an optimized version of ROM, deleting the ports WRE and BLKSEL. It is recommended to use this
module first.

Options

Address Depth - Set the size of the address depth.

Width & Depth
Data Width - Set the size of the data width.

Read Mode Read Mode - Set whether the read mode is bypass mode or pipeline mede.
Calculate - Calculate the resource usage in the design and display results below.
pROM Usage - Display the number of Block Ram used.

Resources Usage DFF Usage - Display the number of DFF used.

LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.
Reset Mode Reset Mode - Set whether the reset mode is synchronous or asynchronous.

Initialization Memory Initialization File - Set the memory initialization file (.mi) path.

Help DL THIEL45 2417 IP Core [IMEEA4H, UL Options £ A B 11 i £
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YR .
IP 4 3t

1P 3-61 fli7~, pROM 1) “IP Customization” & HEC & 5¢ G, i

113 OK”,

FEAE DU B A “File Name”

i 44 B = A3

- HlbE s EE pROM #1304 “gowin_prom.v”;
- HFP Bz P Bt S AR S “ gowin_prom_tmp.v”;
- Bl EE pROM (KB & S “gowin_prom.ipc”s

ﬁn@ﬂ%qﬂiﬁﬁﬁﬁm = 72 VHDL, AT PSS 44 TR 8809 .vhd

ik

LA verllog WS NI B S .
8] 3-61 BLERY IP Customization
. IP Customization [ 2 [z
B
pROM 5 <]
File
Target Device: GH1N-LYALQ14406/T5 lemeeeps
Create In D:AIDE_test\fpea_projectsrehgonin pron [
Module Heme:  Gowin_yRON File Nane:  gowin_pron
Options
¥idth & Depth Read Mode
hddress Depth: 1024 Read Mode: [Bypass -
— ad[2:0]
Data Width: 1
Resources Usage
—»cik
LUT Vsage: 0 WX Vsage: 0
—>oce dout{o:0] ==
Eeset Mode: @ Synchronous ") Asynehronous
) Initislization
Memory Initialization File E]
—{reset
[ 0K ][ =] ][ Help ] |

4t pROM &34
%11k pPROM 151t AN 58 2 1) verilo

g BB, BIELRARYE “IP

Customization” H1[¥] pROM BCE, ;=4 SEfI1b) pROM, il 3-62 Jix.

vE!
FAE RS2 pROM ) dout Y 58 B2 A1

1 “IP Customization” 1) pPROM FC & —#.
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3-62 Hl{t. pROM & it ¥
module Gowin pROM (dout, clk, oce, ce, reset, ad);

ocutput [0:0] dout;
input clk;

input oce;

input ce:;

input reset;

input [9:0] ad;

wire gw_gnd;
a3gign gw_gnd = 1'k0;

|pROM prom inat O
DO {dout[0]),
LLLE{clk),
.OCE {oce) ,
.CE{ce),
.RESET ({reset),
LAD ({gw_gnd, gw_gnd,gw_gnd,gw_gnd,ad[2:0] 1)

i

defparam prom_inst_ 0.READ MODE 1'h0;
defparam prom inst 0.BIT _WIDTH 1;
defparam prom inst 0.RESET MODE = "5YHC™;

endmodule //Gowin pROM

PRI 1P 833 H BRI S

IP Core Generator . E% e R P ISERRM R, =461 pROM it
SRR, TRERAE R PG Z 1P R SCE RO AR SCE, Rl 3-63 .
3-63 AP HIL IP & i XA BARSI 4

Gowin pROM vour instance name |
.dout {dout_o), /Soutput [0:0] dout
.clk{clk i}, //input clk
.cce{oce i), //input oce

.ce{ce_i}), //input ce
.reget (reset i), //input reset
adf{ad i) /finput [9:0] ad

IP Core Generator & f, pROM 741

QI 7 /A 1024X16. Bypass B AP E AL T ) pROM IP,
LA device it GWIN-LVALQ144C6/15 Jyfi], I & 4l 3-64 Fix, A
R FE, FE Initialization & HE BV, B “OK”, 4
U ) pROM 1P #3130 1F

P</E ] pROM IP Lt SO T e F g BN RCE S ifT i “Create In” %
B
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3-64 pROM K IP Customization & &

-
.. IP Customization ||
B
PROM &%
File
Target Device: GRIN-LV4LAL44CE/TS Remmogn
Create In: D:AIDE_testhfpga_projectisrehgowin_prom [
Wodule Hane:  Gowin_ pROM File Hame:  gowin pr
Options
Fidth & Depth Read Mode
Address Depth: 1024 Eead Mode: [Bypass -
— ad[e0]
Data ¥1dth: 16
Resources Usage
—e{ ik
SRON Usage: 1 IFF Usage: O
LT Usage: O M Usage: O
—»oce dout[15:0] ==
Reset Wode' @ Symchronsms () Asynchronams
™ ce Initislization
Memory Initialization File E]
—breset
0k | [ camcel || elp | I

3.1.9 rROM

rROM & Hi#ist, Tt rROM. rROMX9 s 2 284528, rROM
5 ROM FHLL, MR T 4% 1 WRE. 7E IP Core Generator A+, #.3:“rROM”,
S A2 B8 rROM UM E EMEE, i 3-65 Fis.
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3-65 rROM W{E B BIE

r
{;‘R’} GOWIN FPGA Designer - [IP Core Generator]

. Fle Edit Project Tools Window Help
[ HE| = H:oX% &

Target Dewice: |  GRIN-LV4LQ144CE/TS I D

Name Version
4 [ Herd Module rROM
> BandGap
ol CLOCK
oo Information
> B3C
4 = Memory Type: rROM
4 Block Memory
% op 10 Vendor: GOWIN Semiconductor
"y DPB (Recommended) 1.0 summary: B-SRAM can be configured as rROM. In this mode, the design supports
% ROM 1.0 different read data widths. It can be initialized by a memory initialization
 sDP 1.0 file, and also supports two read modes (bypass and pipeline).
"y SDPB (Recommended) 1.0
& sp 1.0 In rROM mode, the primitives rROM and rROMX9 can be used. The
< pROM (Recommended) 1.0 primitives support multiple data widths and address depths (Depth x
| &4 rROM 1.0 width): rROM--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; rROMX9--
i rSDP 1.0 2Kx9, 1Kx18, 512x36.
> Shadow Memary
> SPMI
> User Flash
4 Soft IP Core
> DSP and Mathemathics
> Interface and Interconnect
> Memary Contral
> Microprocessor System
ol Multimedia
< m I b Copyright{C) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reserved.
¢ Start Page B & IF Core Generator a ’—

7£ IP Core Generator F1fj

, Wi “rROM”, 3fH rROM 1] “IP

Customization” % 1. & 43 “File” B BAHE. “Options” Ft BAE. i
Fic B HE P AN B4l “Help”, &l 3-66 Fiaws

3-66 rROM B IP Customization B 043

r N
& IP Customization M
TROM o

File
Target Device: GNIF-LVALQL44C8/TS FileEiSiE Language
Esoeta Tm D AIDE_testhfpga_projectisrchgowin_rrom L]
Wodule Hame:  Gowin rBON File Nane'  gowin rrom
[Totion: |
Fidth & Depth Read Mode
Address Depth: 2 = Read Mode: [Bypass -
—] 2d[0:0]
Data Width: 1 =
Resources lsags OptionsELEHE
—] ik P
FROM Usage: 1 IFF Vsage: O
LT Usage: 0 WITE Tsage: O
—oce dout[0:0] =
Reset Mode! © Syneheomous () Asynehromous
) ce Initializetion
Wemory Initialization File: G
—® resat
mOBEE
Halststn
Helpizil
I [ox | cenead | rerp | |
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1. File it EAHE

File Fit & & 1 T ECE ™ 2E ) rROM SEBIL ST M %15 B, il 3-66
HFRIER File FLEAEFTR o

rROM ] File ic & HE )48 F AT SP AL 2-4LL, 1122 3.1Block Memory >

3.1.1SP #] File fic & HE .

2. Options fic & HE
Options FLEHEM T H P B & R s A2 M EE 2, WK

3-66 HiHriE:[¥) Options it B HEFT 7
rROM [t] Options AL EAMEI A AT SP BRI, 15275 3.1Block

Memory > 3.1.1SP #'[] Options it & .

!

e rROM H TR A N H i, Options Bt BAEH 7] & ) Read Mode &y Bypass /I
Pipeline.

e  Options it & H #Ia4k CF (Memory initialization File) ({48 T B N AL B i1
el v 5 (Data Width) £RFE—E, 7242 1) rROM 52491 Init [EBRAVIGHE N 0, FF
7£ Output % HH# 41 N5 5. Error (MG2105) : Initial values' width is unequal to
user's width.

3. i G B AE P
P A B W7 24 T 1P Core FTC B 45 SR~ BIHE B, A N\ St o 1 )47 56

R4 Options Pt & S 558, 4nl&l 3-66 HbwiE i AL B HEFT /R ;

Options Fic & 3k . Address Depth fit B 5201 ad A7 %, BdEfr

7i Data Width i & 5271 dout A4 % .

4. Help %41
By “Help”, 7= IP Core MBCE(S B0, WK 3-67 Fis.

3-67 Help 5B
rROM

Information

Type: rROM
Vendor: GOWIN Semiconductor

B-SRAM can be configured as rROM. In this mode, the design supports different read data widths. It can be initialized by a
memory initialization file, and also supports two read modes (bypass and pipeline).

SITERE In rROM mode, the primitives rROM and rROMXS can be used. The primitives support multiple data widths and address

depths (Depth x width): rROM--16Kx1, BKx2, 4Kx4, 2Kx8, 1Kx16, 512x32; rROMXS--2Kx9, 1Kx18, 512x36.

Options

Address Depth - Set the size of the address depth.

Width & Depth
Data Width - Set the size of the data width.

Read Mode Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Calculate - Calculate the resource usage in the design and display results below.
rROM Usage - Display the number of rROM used.

Resources Usage DFF Usage - Display the number of DFF used.

LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.
Reset Mode Reset Mode - Set whether the reset mode is synchronous or asynchronous.

Initialization Memory Initialization File - Set the memory initialization file {.mi) path.

Help T3 L5 2417 IP Core [HEEA4H, UL Options £ WAL B 11 ] 2
Wi
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IP & f 305

& 3-68 fiizn, rROM ] “IP Customization” & ECE 58 /fq, #d
“OK”, 724U B CrF “File Name” 44 [ = AN S04
- HlbE s EE rROM &1 3C4 “gowin_rrom.v”;
- Pz P Bt ST AR ST “ gowin_rrom_tmp.v”;
- Bk )ETE rROM HIELE ST “gowin_rrom.ipc”s
Unfc B HFOERRIE S & VHDL, AR AN SCE R R & v.vhd. R id
LA verilog & & BN R RS

3-68 BEERY IP Customization

.
"% IP Customization el X
Al
TrROM 5 7]
File
Target Devics: GR1F-LVALQ144CE/IS Language:
Create In D 4IDE_testhfpga_projectisrchgowin_rrom [
Wodule Nama:  Gewin_rROM File Hame:  gowin_rrom
Options
Width & Depth Read Mode
hddress Depth:  1024| % Read Mode: [Bypass -
—{ad[50]
Data Width 1
Resour ces Usag
—{ clk
PRI Usage: 1 IFF Usage: 0
LUT Usage: O WX Usage: O
—#oce dout[0:0] =i
Reset Mode: @ Synchronous (O) Asynchronous
uk Initialization
Memory Initislization File: E]
—{reset
0K ] [ ] ] [ Help ] i

fl4k rROM W30t

14k rROM it S0 N 52 B 1 verilog Aibk, BEbkrbAR$E “IP
Customization” H1[#) rROM BCE, =4S4 rROM, K| 3-69 fir.
!
FEAERISE] rROM ) dout o %5ds 55 FE AT “IP Customization” ] rROM it & —3K
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3-69 Hl{t rROM it #

module Gowin rROM (dout, clk, oce, ce, reset, ad):

cutput [0:0] dout:
input clk;

input oce;

input ce;

input reset;

input [9:0] ad;

wire gw_gnd:
a3sign gw_gnd = 1"k0;

|tROM rrom inst O |
D0 {dout[0]),
LLCLE{clk),
OCE {oce) ,
.CE {ce),
.RESET {reset),
BLESEL({ {gw_gnd,gw_gnd, gw_gnd}),
LAD({gw_gnd,gw_gnd,gw_gnd,gw_gnd,ad[9:0] 1)

.Il'

defparam rrom inst 0.READ MOLE
defparam rrom _inst 0.BIT_WIDTH = 1;
defparam rrom inst 0.BLE SEL = 3'b000;

defparam rrom_imst 0.RESET_MODE = "5YNC":

1'k0;

endmodule //Gowin rROM

R P TP &3+ SRR 3L
IP Core Generator T H % EH P HsLhrb H, 227516 rROM it
SCHERIIEII RG] B4k 1% 1P B SO IR S, il 3-70 Fos .
3-70 APHIME 1P it X4 AR AR 34
Fowin rROM your instance name |
.dout {dout_o), /foutput [0:0] dout

.clk{clk_1i}, //input clk
.ocef{oce_i), S/input oce

.ce({ce_1i), //input ce
.reset(reset_i), //input reset
.ad{ad_i) //input [9:0] ad

IP Core Generator 4, rROM 761

W %774 1024X16. Bypass w5 R S A AT 8 rROM 1P,
L device i%# GW1N-LVALQ144C6/15 5|, Fmfic &K 3-71 Fros, A
AR P 5, £E Initialization & DA B AIMA4L S, By “OK”, 774
FUTE K rROM IP #¢it 30t

A ) IROM 1P Bt S BT fE H RN C & S iH Hh “ Create In” 15 & %
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3-71 rROM W IP Customization i% &

.
' IP Customization P |-l
R
rROM 5]
File
Target Deviee: GH1F-L¥ALQ144C8/IS licmmom
Create In: D AIDE_testhEpgs_projectisrcizowin_rrom ]
Module Name:  Gowin_rEOM File Hame!  gowin rrom
Options
Width & Depth Read Mode
hddress Depth: 1024 Read Mode: [Bypass -
-+ 5d30]
Data ¥idth 1B
Resources Vsage
— cik
LUT Usage: 0 WUX Usage: 0
—®oce dout[15:0] =
Resat Mods: © Synchroneus () Asynchronous
) ce Initialization
Memory Tnitialization File: E]
— - reset
[ 0K ] [ =i ] [ Help ] |

DSP #ith X ¥ H M & = 25 4 ) 7= 4 . ALUS4 . MULT .
MULTADDALU. MULTALU. PADD.

ALUS54 S2 54 fhr 32 a5 . 1F IP Core Generator Ftai, i

“ALUS47, FLHA M4 o ALUSA A5 BHEEE, tniE 3-72 Fis.
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3-72 ALU54 N5 BB E

r
{4y GOWIN FPGA Designer - [IP Core Generator]

" Ele Edit Project Jools Window Help
J ;
E

S E &M
ALU54
Information
Type: ALUS4

Vendor: GOWIN Semiconductor
Summary: Each gwDSP macro supports one flexible 54-bit ALU which provides

robust extension to MULT part. The ALU54 can be used independently,

and it can implement the following operation modes:

A+B

A-B
Accum + A+ B
Accum + A-B
Accum - A+ B
Accum - A-B

B + CASI
Accum + B + CASI
Accum - B + CASI
A+ B+ CASI

A - B+ CASI

LI I B I )

Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

Name Version
4 Hard Module
> " BandGap
o CLOCK
- Dsp
| ALusa 10
o MULT 1.0
o MULTADDALU 1.0
o MULTALU 1.0
s PADD 1.0
b 13c
b 7 Memory
i SPMI
b User Flash
b Soft IP Core
Start Page

i IF Core Generator

[x]

fE IP Core Generator S, X “ALUS4”, 3 ALUS4 ] “IP
Customization” & I, a8l 3-73 Az~ . 1% 7 H A H5“ File "Bt B AE . “ Options”
Be EAE L v 1 PC B B AN B4 “Help”s
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3-73 ALU54 By IP Customization B 041

18 it

w IP Customization
File
FilefR EHE .
Target Device: GHIN-L¥ALA144C6/IS Language:
Create In E:h0 Stestiip_coretsrebzw_aluSd ]
Module Hame:  GH_ALUS4 File Heme:  zv_aluSd
Options |
ALV Mode Option Data Dptions
W ik
s
Fidth Data Type
— e doutiE2:0] p—-
Input &: 54 [2 0-54)
Input B: 54 |5 (1-54)
—{reset
Register Dptions B
Optionsffig,
= a[52:0] cas of540] =] Reset Mode: @ Spnchromeus () Aspmehronous
Enable Input A Register Enable Input B Regizter
— 5520
2ol Eusble ACCLOAD Eegister (V) Ensble Outpat Register
s
in OB EHE
® & Helpi#$l
[ ok [ camce || rels ]l

1. File it BHE

File fit BAEH T-HC & =4 ALUSA SZA5IAY ST I AH 551

TR File FC & HEFTR .

ALU5S4 ] File It & HE R4 FH AT SP B fr2A4LL,

Memory > 3.1.1SP 11{] File it B AE .

!

AW

S5, K 3-73 x

1527% 3.1Block

Mi% ¥ Device GWIN-1 i, T i% Device A3 DSP, f£ IP Core Generator F-1f [ 4
fl, DSP &AM E KA, WK 3-74 Fix.
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3-74 DSP 2% SREE L

Target Device: | GHIN-LVILQI4406/T5 | D

Mame Version

4 Hard Module
BandGap
CLOCK
4 Dsp

ALUSE
WILILT
MULTADDALU
MULTALU

AR
ALY

[3C
Memory
SPMI
User Flash
Soft IP Core

|y

== ===

2. Options it & HE
Options it & AE F T Bc & il 4k = = J5 15 ALUSS BiE S H ALUS4 FITE
BIER, WK 3-73 kriER Options FLEMEA .
® ALU Mode Option: ft & ALUS4 [fis 5. mlikF.
- A+ B;
- A-B;
- Accum + A+ B;
- Accum +A-B;
- Accum -A+ B;
- Accum -A-B;
- B+ CASI;
- Accum + B + CASI;
- Accum - B + CASI;
- A+ B+ CASI;
- A-B+ CASI;
® Data Options: At & HdE%k 1,
Fe B ALUSA Sy ANBEAL 58 . SN AIB 3 R 55cd AT G BN 1-54 £ ;
o D HAR A CTmH P EE, HaRER AL B 2 A8 A 5
“Data Type” i&Tir] Bt & Jy Signed. Unsigned.
® Register Options: it & 77 /788 TAEREC.
- “Reset Mode” EWiALE ALUS4A [EAMR, ScFFEDBHEA
“Synchronous” FlF2#z “Asynchronous”;
- “Enable Input A Register” L& Input A register;
- “Enable Input B Register” BC# Input B register;
- “Enable ACCLOAD Register” Pt & ACCLOAD register;
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“Enable Output Register” Ht & Output register.
3. iy AL EAE K]
B B B S/ 24 i 1P Core FBC B 45 o BIME B, A A4t s A7 58
R4 Options M & SEIf 538, 4l 3-73 Fryd: (1) m I AC EAE s o
4. Help #4511
Hifi “Help”, &7~ IP Core MIRCEAS ST, WKl 3-75 Fix.

3-75 Help 82

ALU54

Information

Type ALUS4
Vendor: GOWIN Semiconductor

Each gwDSP macro supparts one flexible 54-bit ALU which provides robust extension to MULT part. The ALUS4 can be used
independently, and it can implement the following operation modes:

Summary: * Accum-A+B

» Accum + B + CASI
= ACCum- B+ CASI
= A+B+CASI
* A-B+CASI

Options

Description

ALUS4 Mode Option ALUS54 Mode - Setone of the ALUS4 operation mades.
Input A Width - Setthe size of the first item in the ALUS4,
Data Options Input B Width - Set the size of the second item in the ALUS4.
Data Type - Set the data format of the inputs as signed or unsigned,

Reset Mode - Set whether the reset mode is synchronous or asynchronous.

Register Options Enable ... Register - Enable or disable registers. For example, if you choose Enable Input A Register, the input data will go through one

register.

IP 4 RS

& 3-76 fiiox, ALUS4 [f] “IP Customization” & MOELE 52 G, Hii
“OK”, P4 E M “File Name” iy 4 i) =/t
- BlkE = EE ALUSS & SctE “gw_alus4.v”;
- HPABMZ P Bt SO AR CSCAE “gw_alub4_tmp.v”;
- WIMLJEE ALUSA [FECE SO “gw_alub4.ipe”.
WG B IR IIE S & VHDL, AT 4 E S0 vhd. T id
LA verilog & & NG 4H72 HE H SO
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3-76 BLiEM IP Customization

<4 IP Customization

18 it

File
Filefl EAE -
Target Device: GHIN-L¥ALA144C6/IS Language:
Create In E:h0 Stestiip_coretsrebzw_aluSd ]
Module Name:  GH_ALUS4 File Name:  gw_aluSt
Options |
KLU Mode Option Data Options
W ik
s
idth Data Type
— e doutiE2:0] p—-
Input &: 54 [2 0-54)
Input B: 54 |5 (1-54)
— et
Register Options B
Optionsffig,
= a[52:0] cas of540] =] Reset Mode: @ Spnchromeus () Aspmehronous
Enable Input A Register Enable Input B Regizter
— bE30] .
Enable ACCLOAD Register [V] Enable Oulput Register
s
in OB EHE
Helpi#$l

) (e[|

54k ALUS4 & 3ct

B4k ALUSA Bt S0 N 52 2 01 verilog fER, AR g “IP
Customization” [ ALUS4 fit &, 7F=4E 7 sefilikit) ALUS4, anid 3-77 B

7N o
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3-77 Bt ALU54 &t 34
module GW_ALUS4 (dout, caso, a, b, ce, clk, reset);
output [53:0] dout;
cutput [54:0] caso;
input [53:0] a:
input [53:0] b:
input ce;
input clk;
input reset;
wWire gw_voo;
wire gw_gnd;
a3aign gw_wecc = 1'kl;
assign gw_gnd = 1'k0;
RLUS4D aluSdd_imst |
.DOUT (dout),
.CAS0 (casa),
Ala),
.B{b),
.LSIGH (gw_vcc),
.BSIGH (gw_vcc),
.CRSI({gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd,
. BCCLORD (gw_gnd) ,
.CE{ce),
.CLE (clk),
.EESET (reaet)
defparam aluS4d inst.BREG = 1'bl;
defparam aluS4d inst.BREG = 1'bl;
defparam aluS4d inst.RASIGN REZ = 1'k0;
defparam aluS4d inst.B5IGN REG = 1'b0;
defparam aluS4d inst.ACCLOAD REG = 1'b0;
defparam aluS4d inst.0UT_REG = 1'bl;
defparam aluS4d inst.B_ADD 3UB = 1'b0;
defparam aluS4d inst.C_ADD 3UB = 1'b0;
defparam alud4d inst.ALUD MOLE = 0;
defparam aluS4d inst.ALU RESET MODE = "SYNC™;
endmodule //GW _ALUS4
R RfHEZ 1P & 33 B R R S
IP Core Generator 575 & 7 (USERRR A, £ 461 ALUSA it
SCAFRIER, EIRAEH I 1P T SO RO, i 3-78 .
3-78 AP BHLZ IP R it XA EAR 4
FW_ALU54 your instance name |
.dout (dout_o), SSoutput [53:0] dout
.casc (caso_o), SSoutput [54:0] caso
.af{a_i}), /finput [53:0] a
.bi{b i}, //input [53:0] b
.ce{ce_i}, //input ce
.clk{clk_i}, //input clk
.reget (reset_i) S/input reaset
1:
IP Core Generator % ¥, ALU54 745l
i @ 4 54 A5 54 AN, A Register [1[FA ALUS4 IP, L)
device i%# GW2A-LV55PG1156C8/17 Afil, FHmic & anEl 3-79 fis,
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o “OK”, BUmJ =4 7 BT s i ALUS4 IP ¥ it 30 .
PR ALUSA 1P it e e H BN BC B A “Create In” % B

AT

3-79 ALU54 IP Customization & &

i ', IP Customization lilél\

il
ALU54 &
File
Target Device: GHZA-LVSSEG11S6C8/IT Language:
Create In: E:hl. Gtesthip corehsrehgw_aluSd L)
Module Hame:  GH_ALIS4 File Name:  gv_alu5d
Optioms
ALU Mode fption Data fptions
e i
Width Data Type
—- d 53 0] i - N
o= utE3:0 Tnput & 54 [2] (1-54)
Tnput B: 54 [3] @-54)
—# reset
Register Options
i 3[53:0] 3054 0] p—_— _ ~
2] =B Reset Mode: @ Synchronous () Asynchronous
—o|opg Ensble Input h Kegister Enable Input B Register
Enable ACCLOAD Register [V] Enable Output Register

0K ][ C— ][ Help

3.2.2 MULT

MULT szEaReiEIEsE Thfe . 1F IP Core Generator FLif H Bt MULT, &
T A2 on MULT BOAHSG S EMEES, ki 3-80 floss.
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3-80 MULT W{E B BIE

r
{4y GOWIN FPGA Designer - [IP Core Generator]

', Ele Edit Project Jools MWindow Help
OeH

Targst Device

G#1§-LV4AN32C8/ TS I =)

Name Version
4 Hard Module
b BandGap
» 7 CLOCK
a
1.0
1.0
1.0
1.0
1.0
b
b 1 Memory
i SPMI
b User Flash
4 Soft IP Core

DSP and Mathemathics
Interface and Interconnect
Memory Control
Microprocessor System
Multimedia

[[=]x]
S E& B
Information
Type: MULT
Vendor: GOWIN Semiconductor
Summary: Based on the needs of multiplication width, the multipliers can be

multiplier, two 18x18 multipliers or four 9x9 multipliers.

Copyright(C) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reses

d.

Start Fage B8

IP Core Generator

configured as 9x9, 18x18, 36x18 or 36x36 mode. Each gwDSP macro
can be configured as one of the three operation modes: one 36x18

%]

7£ |P Core Generator FL1fi #1Xiy MULT, 3 MULT ff) “IP
Customization” & 1, Wil 3-81 Ffiw. % & HALFE “ File it B AE . “ Options”
BB HE . o 10 B AE ] DL 5 B4t “Help”s

3-81 MULT B IP Customization & A4

¢4 IP Customization m
File
Target Device: GR2A-LVSSPG11S8CS/IT FIIEEE‘E$ELuguage
Create In: E:%.Gtesthip_corelsrehaw_mult )
Module Fame: G MULT File Hame:  ew_mult
Options
Data Options
—» dk
Width Source Data Type
Input A: 18 3] a-38) [Paraier =] [signed  ~|
—W e
Tnput B: o (5038 [Parallel v|  [Signed v
Dutput 38
—b reset dou{350] = :
13510] OptionsfR BEHE
Shift Output Options
— a[17:0] [7] Enable Shift Output & [ | Enable Shift Output B
Register Options
— [17:0] i
Reset Mode: @ Synchromous () Asynehronous
Enable Input A Register Enable Input B Register
[7] Enable Pipeline Register | | Ensble Shift Output & Register
HOREIE Enable Dutput Register
Helpd#4
[ ) [ cenca || nao |

1. File it BHE

SUG284-1.9
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File Fo B HEH THCE =4 MULT SEBIL ST B SGAE B, Wik 3-81 s
1 File fid BHEFT/R o
MULT K] File ¢ & HE )48 AT SP AL ) 254LL, 112 % 3.1Block Memory >

3.1.1SP H] File fic & HE .

2. Options At BAHE
Options FiC & HEFH T FC & #1465 2= JE 5 MULT Beih S0 MULT BIBCE
55, & 3-81 FryFE 1) Options it B HEFTR
® Data Options: it & £k 1.
PN AN (Input A Width/ Input B Width) & KEHRE AL 58 N 36;
- R OBUREAI R (Output Width) EFEHSEEE, B
AL YE E S EEALE, I 2 R4 AL 58 42 B MULT9X9,
MULT18X18, MULT36X36.
- A A/B RIACE N Parallel. Shift;
- HERAAECE N Unsigned. Signed.
® Shift Output Options: #E 75 shift out THEE, #iAuG T (Input A
Width/ Input B Width) #8/NT-45F 18 i, A H tLThaE.
!
Fi A (Input A Width/ Input B Width) fE—TK T 18 i,  Shift Output Options &
Ky ANIfEH .
® Register Options: ZIET 1T RE H %5 ALUS4 [ Register Options
EIAAE, 2% 3.2.1ALU54 ) Option fit B HE.
3. iy T EAE ]
fic B HE & B R 2481 IP Core RCE 45 FonBIAE R, Far N\t i 9S4
DL AT e AR 4 Options Pc & SEI) 58T, 4] 3-81 rhobmyd: i i 1 e EAE 7
4. Help %41
Hidi “Help”, &7~ IP Core MECEAS B UL, W 3-82 Fizx. Help
U HE 24 T IP Core IBEEA44, UL Options & T fc & 1 1 ZE i i .

3-82 Help fE &
MULT

Information

Type: MULT
Vendor: GOWIN Semiconductor

Based on the needs of multiplication width, the multipliers can be configured as 9x9, 18x18, 36x18 or 36x36 mode. Each
Summary: gwDSP macro can be configured as one of the thres operation modes: one 36x18 multiplier, two 18x18 multipliers or four
9x8 multipliers.

Options

Input A Width - Set the size of the first item in the multiplication.
Input B Width - Set the size of the second item in the multiplication.

Data Options Output Width - Size of the output. The output size is the sum of the input A and input B bit sizes.
Source - Set the source of the input A/B as Parallel or Shift.
Data Type - Set the data format of the inputs as signed or unsigned.
Enable Shift Output A - Enzble or diszble the shift out port A of the multiplication.

Shift Qutput Options Enable Shift Output B - Enable ar disable the shift out port B of the multiplication.
Note: If either of the A and B inputs is greater than 18 bits, the input and output shift options are not available.
Reset Mode - Set whether the reset mode is synchronous or 2synchronous.

Register Options Enable ... Register - Enable or disable registars. For example, if you choose Enable Input A Registar, the input data will

go thraugh one register.,

66(155)




3

3.2DSP

SUG284-1.9

IP & RS
& 3-83 fiiK,

“OK”, PAELIELE Mt “File Name” iy 4 i =40
- B E = EE MULT %S0 “gw_mult.v”;
- HPABMZ P B SO R SR “gw_mult_tmp.v”;
- L EIE MULT HORECE SCH “gw_mult.ipc”.
UL E RIS S 2 VHDL, FEAERETRA 4 G4 N vhd. T ik
L verilog 1 & ABIA 4477 AR 1S
i B MULT ) “IP Customization” & 11, &l 3-83 flizn.

3-83 BB IP Customization

% IP Customization

MULT

— reset dout[35:0] p=ie-

— a[17:0]

— b[17:0]

®&®

Fils
Targst Dewice: GHZA-LVSSPGLISECS/TT lemgrean

Create In: E:hl. Gtesthtest]isretge_mult

Module Hame Gif_WULT

Options

Dats Optiens

¥idth Source Data Type
Input A 15 2] a3
Tnput B 18 2] 1-38)
Output =®

Shift Output Optiens

[7] Enable Shift Output A [] Enable Shift Output B

Register Options
Eeset Mode: @ Synchronous 71 hsynchronous
Enable Input A Register Enable Input B Register

[ Enable Pipeline Register
Enable Ontput Regizter

Enable Shift Dutput A Register

0K

J [ Concel | [ Help

MULT 1] “IP Customization” % L& 5¢ik )5, B

54 MULT &332

B4k MULT it SCE 52 51 verilog #dR, R diil@dE “IP
Customization” #1[) MULT EC &, =4 TS24 MULT, Wk 3-84 Fizs.
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3-84 Hl{t MULT &it32#4

module GW_MULT (dout, a, b, ce, clk, reset):

output [35
input [17:
input [17:0
input ce;

input clk;:
input reset;

wire [17:0] soa_w:
wire [17:0] sob_w;
wire gw_wvccs
wire gw_gnd:

assign gw_vcc = 1'bl;
as3ign gw_gnd = 1'b0;

[MULT18X18 multl8x1E_inst |
- I

B
B!
SIB([gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd,gw_gnd, gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,gw_gnd, gw_gnd,gw_gnd}},

.CLE(clk),
-RESET (reset},
-ASEL {gw_gnd),
.BSEL {gw_gnd)

defparam multlB8x12_inst.AREG =
defparam mult18x18_inst.BREG =

1'bl;
1'bl;

defparam multl 3113:1 nst.0UT_RI
defparam multlSx18_inst.FIFE G

defparam multl8x18_inst.ASIGN_RE
defparam multl8xlS_inst.BSIGH_RE
defparam multl8x1&_inst. S0 G 1'b0;

defparam multl8x12_inst.MULT RESET MODE = "SYNC™:

endmodule //GW_MULT

R PBILIZ TP & 3 YRR S

IP Core Generator . B EH P sEhrB A, Er=AH4E MULT %1t
AR, IR ERBER PB4 iZ 1P B SO AR R R, &l 3-85 TR

3-85 AP Bt 1P it AR S 4

W _MOLT your instance name |
.dout (dout_o), f/output [35:0] dout
.a{a_1i), /Ffinput [17:0] &
(b i), //finput [17:0] b
.ce{ce_i}), //input ce
.clk{clk_i}, //input clk
.reget{reset_i) //input reset

IP Core Generator £ i MULT 7=

WA P 9 M A RS HaRkE . Bypass U MULT IP, LA device
% GW2A-LV55PG1156C8/17 i, Fi i fic & il 3-86 s, Hiifi“ OK”,
FEAE P RTRE I MULT 1P it .

A ) MULT IP it S04 B e H s BN B LR “Create In” % & 1%
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2w IP Customization

MULT

File
Target Devi

Create In:

Module Hame

Optioens

ce: GNZA-LVSSPG11S8CE/IT Langaage:

E:'. Gtesthip_corelsrelige_mult

: GR_MILT File Hame: gw_nult

5

L]

—a[17:0] oot
nput A:
Tnput B:
dout[35:0] = Dutpt:
—5[17:0]

[] Ensble

[ Enabl
[] Enabl

BE

Data Options

Widih Source Data Type

18 2] a-38) [Paratiel »|  [Sigmed ~|
18 2 -3 [Paratiel ~| [signed  ~|
)

Shift Output Optiens

Shift Output &[] Enable Shift Output B

Register Options

Resat Mode: @ Synchronous () Asynehronous

7] Enable Input A Register [ |Enable Input B Register

e Pipeline Register | | Enable Shift Output h Register

e Output Register

[ ok [ camear ||

Help

3.2.3 MULTADDALU

MULTADDALU S2El3feid:as R AL 2 NThfe. £ IP Core Generator
S, i “MULTADDALU”, FEA M2 B8 MULTADDALU HIAH S

SUG284-1.9

SAEE, &l 3-87 Fis.
3-87 MULTADDALU H{E B E

{# GOWIN FPGA Designer - [IP Core Generator]

‘. Ele Edit Project Tools Window Help
] I =
=

MULTADDALU

b SoftIP Core

v Start Fage 1=

MULTADDALU
GOWIN Semiconductor

Each gwDSP macro can implement the sum of two 18x18 multipliers.

The alu two-18x18 mode can be composed of two 18x18 multipliers
and one ALU. The MULTADDALU can be configured to work in the
following operation modes:

Name Version
4 Hard Module
» I BandGap
» [ aock
‘D Information
% ALUS2 10
% muLT 10
Type:
[#5 MULTADDALU 1.0
5 MULTALY 10 Vendor:
% PADD 10 Summary:
> 7 1aC
» [ Memory
> [ seMl
> [ User Flash

AD*BOD + AL*B1

AO*BO - A1*B1

AQ*BO + AL*B1 + C
AD*BD + AL*B1 - C
AQ*BO - A1*B1 + C
AD*BO - A1*Bl1 - C
Accum + AD*B0 + A1*B1
Accum + AD*BO - A1*B1
AO*BO + AL*B1 + CASI
AD*BO - A1*B1 + CASI

L A L R )

Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

IF Core Generator [x] ‘

69(155)




3

3.2DSP

SUG284-1.9

7E IP Core Generator Fti, X “MULTADDALU”, #H
MULTADDALU ] “IP Customization” & 1. iZ%& A+ “File” B EHE.
“Options” BCEAME. ¥ PG EAE KA B34 “Help”, i 3-88 Ais.

3-88 MULTADDALU H IP Customization & A%13

'L, IP Customization T |
&
MULTADDALU &
File
Target Deviee: GF2A-LVSSEG1158C8/TT FilefLEME  Language:
Create In E:\lL Stesthip_corsisratgn_nultaddalu [
Module Name:  GF_MULTADDALY File Name: v nultaddalu
Opticns
WULTADDALY Wode Option Shift Dutput Options
WULTADDALY Mode: [AD # BO + AL * Bi v [T Enable Shift Dutput A
[] Enable Shift Output B
— ok
Data Options
ol
Widih Source Dats Type
T .
—-i= Tnput AD: 18 5 0-18) [Paraliel +] [signea  ~] Optionsfi BHE
S Input BO: 18 [2] a-18) [Paratiel +] [sigmea  ~]
o) Tnput Al: 18 [2] a-18) [Paralier v]  [Sigmed  ~]
CERCELT] -
Tnput Bl: 18 (5] 0-18) [Paratier +] [sigmea  ~]
—.21170]
Input C: 54 2] a-54)
e 01[17:0]
Register Options
Reset Mode: @ Synehronous () Asynelwoneus
i O ETE Enable Input AD Register Enable Input Al Register
Enable Input B Register Enable Input Bl Register
Enable Input C Register Enable ACCLOAD 1st Stage Register
[7] Enable Multiplier0 Pipeline Register | | Enable ACCLOAD 2nd Stage Register
[7] Enable Multiplierl Pipeline Register | | Enable Shift Output Rezister
Enable Dutput Register
B & S
LEL=R Ny ) 1
k| camer || wep ||

1. File fic EAHE

File fic & HE F T-HC & 74 MULTADDALU 24k ScA e 215 8, WK
3-88 FriE M File Bt BAEFT/R .

MULTADDALU ] File At & HE {148 F A1 SP B 2518, 155 % 3.1Block
Memory > 3.1.1SP 1[{] File fic & HE .
2. Options At BAHE

Options it & HE A T-BC B B4 5 = Ji 15 MULTADDALU it XA
MULTADDALU [MECE 5 2., &l 3-88 #riF:f#) Options E & HEFT/R .

® MULTADDALU Mode Option: Al MULTADDALU iz H i, nf

L
- AO0*BO + Al1*B1

- A0*BO - A1*B1
- AO0*BO +Al1*B1 +C
- AO0*BO +A1*Bl-C
- A0*BO-A1*B1+C
- A0*BO-A1*B1-C
- Accum + A0*BO + A1*B1
- Accum + AO*BO - A1*B1
- AO0*BO + A1*B1 + CASI
- AO0*BO - A1*B1 + CASI;
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® MULTADDALU ] Data Options 1 Register Options At & Hz f) fi ]
ATMULT B 2R L, 1527 3.2.2MULT.
3. iy 1T B AE ]

B B AE B 0 7R 24 T 1P Core FOEC B S5 R BIRE R, A N\ 4t s 1 194 %
R4 Data Options il Register Options Fit & SZisf 53, #nl&l 3-88 FihriE
ity TG EAE T
4. Help %41

Hifi “Help”, &7~ IP Core MIRCE S ST, WKl 3-89 Fix.

3-89 Help 52

MULTADDALU

Information

Type: MULTADDALU
Vendor: GOWIN Semiconductor

Each gwDSP macro can implement the sum of two 18x18 multipliers. The alu two-18x18 mode can be composed of two
18x18 multipliers and one ALU. The MULTADDALV can be configured to work in the following operation modes:

+ AOD™BD + AL¥B1
« AQ¥BO - AL®B1
* AO0¥BO + A1¥B1 + C
+ ADTBOD + A1¥B1-C

ST + AO"BD- AL"BL + C
« AO¥BO - ALl¥BI-C
s Accum + ADBO + A1™B1
+ Accum + AOD™BO - A1*B1
« AO¥BO + AL¥B1 + CASI
« AOD"BO - A1™BI1 + CASI

Options
MULTADDALU Mode Option MULTADDALU Mode - Set one of the MULTADDALU operation modes.

Enable Shift Qutput A - Enzble or disable the shift out port A of the DSP.
Shift Output Options

Enable Shift Output B - Enable or dizable the shift out port B of the DSP.

Input AD Width - Set the size of the first item in the first multiplication.

Input BO Width - Set the size of tha secand item in the first multiplication.

Input Al Width - Set the size of the first item in the second multiplication.
Data Options Input B1 width - Set the size of the second item in the second multiplication.

Input C width - Set the size of input C.

Source - Set the source of the input AD/BO/AL/B1 as Parallel or Shift.

Data Type - Set the datz format of the input A0/BO/A1/B1 as signed or unsigned.

Reset Mode - Set whether the reset mode is synchronous or asynchronous.

Register Options Enable ... Register - Enable or disable registers. For example, if you choose Enable Input A0 Register, the input data will

go through one register.

Help TiTHEL4E IP Core MIMEEL /44, DL K Data Options 1 Register
Options £ T e & 1) {6 2L 153 .

IP 4 Rt

Uk 3-90 Az, MULTADDALU ] “IP Customization” & L & 5¢ ik
Ja, By “OK”, FEAEUURLE S “File Name” 44 1) = AN 304%
- #lbE = EiE MULTADDALU #t3CfF “gw_multaddalu.v”;
- H P P Bk SO SR SO “gw_ multaddalu _tmp.v”;
- BiLIRTE SP HIRCE St “gw_multaddalu.ipc”s
UL E RIS S 42 VHDL, FEAERRTRA SO L G4 8. vhd. T ik
L verilog & & N BN 47 A 1A
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3-90 BiEMY IP Customization

% IP Customization

MULTADDALU

— res et
== 501 7:0
= 501 T:0
— 51170

— 1[I0

dout[36:0

cas o540

b

r—t

® &

File

Target Device: GH2A-LVSSPGLISECE/IT

Create In:

Module Hame:

Options

G _MULTADDALID

E:\L Stesthip_corehsrcigr_multaddalu

File Wame:

—

gi_ml taddale

MULTADDALY Mode Option

Data Options

W#idth
Input AD: 18 |5 1-18)
Tnput BO: 18 |2 (-18)
Input Al: 18 |5 1-18)
Input Bl: 18 (5 (1-18)
Input C: 54 (1-54)

Register Options

Eeset Mode: @ Synehronous

Enable Input AQ Register
Enable Input B0 Register

Ensble Tnput C Regizter

Enable Output Kegister

MULTADDALY Mode: |AD * BO + Al * Bl =

[ Enable MultiplierD Fipeline Register
[7] Enable Multiplierl Pipeline Register

Shift

Source

Farallel ~

Parallel ¥

Signed v

Farallel ~ Signed v

w 0 2
G G £
H 2 g
o
4 e
3
4 4

Parallel v

() Asynehronous

Enable Input Al Register
Enable Input Bl Register

Enable ACCLOAD 1st
Enable ACCLOAD Znd
Enable Shifi Dutput

[[] Enable Shift Output &
] Ensble Shift Output B

Dutput Options

Stage Register
Stage Register

Register

0 | [ Cemeel | Help |

54t MULTADDALU &it3c#

%11t MULTADDALU B¢it S A 52 8 1 verilog #idk, iR “IP
Customization "7 [ MULTADDALU Bt &, 74 1 sE45 4k i) MULTADDALU,

WK 3-91 Fis.
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3-91 $l{t MULTADDALU &it X4

module GW_MULTADDALU (dout, ecasc, a0, b0, al, bl, ce, clk, reset);

output [38:0] dout;
output [54:0] case;

input [17:01 a0;
input [17:01 bO;
input [17:0] al;
input [17:0]1 b1;
input ce;
input clk;

input reset;

wire [16:0] dout_w;
wire [17:0] soa_w;
wire [17:0] sob_w;

wire gw_wee;
wire gw_gnd;

assign gw_vee = 1'bl;
assign gw_gnd = 1'L0;

MULTADDALU18X18 mulvaddalulSxl8_inst
DOUT { {dout_w[16:0],dout[36:0]1}),
CRE0 (caso),
SOR (soa_w),
SCE (sob_w),
C({gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_
R0{20),
2003,
Blial),
B1ibl),
ASIGN ({gu_vee, gw_veel],
BSIGN({gw_vee, gw_veel),
CASI ({gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,
ACCLOAD{gw_gnd) ,
SIR({gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd}],
SIB({gw_gnd, gw_gnd, gw_gnd, gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd}] ,
CElecel,
CLE(clk),
RESET (reset),
ASEL({gw_gnd, gw_gnd}),
BSEL{{qw_gnd, gw_gnd}]

1y

defparam multaddalul8xlg_inst
defparam multaddalul8xl8_inst

defparam multaddalul8xlg_inst

defparam multaddalul8xl8_inst

defparam multaddalul8xl8_ inst . CR

defparam multaddalul8xl8_inst

defparam multaddalul8xlB_inst

defparam multaddslul8xl8_inst

defparam multaddalul8xlB_inst

defparem mulsaddelul8xl8 inst. A

defparam multaddalul8xlB_inst . A

defparem mulsaddelul8xl8 inst.

defparam multaddalul8xlB8_inst

defparem mulsaddelul8xl® inst

defparam multaddalul8xlB8_inst G =
defparam multaddalul8xlg inst.S ADD SUB
defparam multaddalul8x18_inst.C_ADD_SUB = 1'bd;
defparam multaddalul8x18 inst MULTADDALU18X18 MODE = 1;
defparam multaddalul8x18_inst MULT_RESET_MODE = “S¥NC":

endmodule //GW_MULTADDALD

R PEILZ TP 3B R IR S

IP Core Generator T. B2 & F i s2hR v R, 7= A B4k
MULTADDALU % i1 3CAH I [RIRE , 7R EAEF P 540 1% 1P 1 SCAH AR B S A
K 3-92 Fis.

3-92 AP HIHLIZ IP 1T LR S 4

GW_MULTADDALU your_ inatance_name |
.dout {(dout_o), fSoutput [36:0] dout
.caso(caso_o), SSoutput [54:0] caso
.a0(al_1i), //input [17:0] a0
L20(b0_1i), //input [17:0] bO
.al{al_i}), //input [17:0] al
bl{bl i), //input [17:0] bl
.ce{ce_i}, //input ce
.clk{clk_1i}, //input clk
.reset (reset_i) //input reset

IP Core Generator £ 58 MULTADDALU 7=%l

W P A 18 M5 828 R AT, Bypass #t. R E AL
] MULTADDALU IP, LA device i+ GW2A-LV55PG1156C8/I7 A, Fiih
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Bt & a 3-93 fiian, My “OK”, BIAfP=4:F 7 Br s i MULTADDALU IP
WS,

F=4 () MULTADDALU IP ¥ i SR B fE H s B R IEC & 5 H “ Create In”
WHE KA.
3-93 MULTADDALU IP Customization i B
(& 1P Customization (B [ |

MULTADDALU 0
File
Target Devies: GHZA-LVSSPGLISBCE/IT Language
Creste In: B4l 9testhip_coretsrebay_miltaddslu ()
Wodule Heme:  Gf_MULTADDALU File Hame:  gn_multeddalu
[ Options |
WLTADDALY Mede Option Shift Cutput Dptions
WULTAIDALY Mo de: [7] Enable Shift Output &
S [, [7] Enable Shift Output B
Data Dptions
doute:0] = Width Source Data Type
= b0[17:0] Ingut A0 18 (2] 0-18)  [Parallel »|  [Signed ¥
Ingut B0 18 [2] 0-18)  [Parallel v|  [Signed v
= a7 Input Al 18 [2] 0-18)  [Parallel v|  [Signed v
cas o[54:0] =i Input B1 18 (2] 0-18)  [Parallel v|  [Signed v
Input C: 54 2] a-s0
- L1[17:0]
Register Dptions
Rezet Mode: @ Synchronous () Asynebrencus
[7] Enable Input AD Register [] Enable Input Al Register
[7] Enable Input BO Register [7] Ensble Input Bl Register
Ensble Input C Register Enabls ACCLOAD ist Stage Register
[] Enable MultiplierD Pipeline Register | | Ensble ACCLOAD Znd Stage Register
[] Enable Multiplier! Pipsline Register | | Ensble Shift Dutput Regizter
[] Enable Output Register
CVEY

3.24 MULTALU

SUG284-1.9

MULTALU SEEl SRR AN RN DhEE. 7E IP Core Generator Ft1H 1,
B MULTALU, FLEA5 02 578 MULTALU fRIAE 51 EAEEE, i 3-94 Fp
ZT_\‘O
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3-94 MULTALU WS BB E

-
{47 GOWIN FPGA Designer - [IP Core Generator]

u Start Page (% | [

IF Core Generator

/L Hle Edit Project Tools Window Help
Deldewl= HoR&RB
IE
Name Version
4 s ke MULTALU
3 BandGap
b CLOCK
‘D Information
& ALUSA 10
b MUIT Lo Type: MULTALU
s MULTADDALU 10
2 MULTALU 10 Vendor: GOWIN Semiconductor
i PADD 10 Summary: Each gwDSP macro can implement the Multiplier ALU mode. The
ol ry: g P! P!
b 3c MULTALU represents two functional modules, including MULTALU18x18
b Memory and MULTALU36x18. It can implement the following operation modes:
o SPMI
b [ User Flash A*B +C
> [ SoftIP Core A*¥B - C

Accum + A*B + C
Accum + A*B - C
Accum - A*B + C
Accum - A*B - C
A*B + CASI

Accum + A*B + CASI
Accum - A*B + CASI
A*B + D + CASI
A*B - D + CASI
Accum + A*B

A*B + CASI

R L I I I )

Copyright{C) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reserved.

e

1E IP Core Generator S H, X7 “MULTALU”, #H “IP
Customization” & H. %% HHE “File” FEEHE. “Options” FLEME. i
1 fic B HE AN Bh 4L “Help”, fnl& 3-95 Fiar.

3-95 MULTALU B IP Customization B O4#3

& IP Customization

(2 o]
MULTALU oo
e FildfR E1E
Target Device: GR1N-LV4LQ144C5/Td Language
Create In: E:\1. Stesthip_corehsreligr_moltalu [
Wodule Nane:  GH_MULTALY File Hane:  gv_multelu
Options
Data Options WILTALY Mode Dptions
Hidth Dats Type WULTALULEx18 Mode:
- Tnput & 18 & -8 WULTALUZER1E Mode: & + B + O -
i Tnput B 18 [2] 0-38)
aoEa = Input C 5¢ [3] a-50)
Il Input D sS4 [2] 154 Siged v
a7 Optionsfl.EFE
PN Register Dptions
e Reset Mode: @ Synchronous () Asynchronous
S Frable Tnput h Register Frable Trput B Register
[7] Enable Input C Register Enable Input D Kegister
Enable ACCLOAD 1st Stage Register | | Enable ACCLOAD Znd Stage Register
[] Enable Pipeline Register Enazhle Output Register
IO EE
Helpi%$l
=) Cemn ) ]
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1. File fic EAE

File fic & HE A T-HC & 7= 42 MULTALU SEFIAESCHERIFRSSE S, Wk 3-95
HRARVER File FC B AEFTR .

MULTALU [ File Ft & HE K5 F A SP BLERf1)2R4L, 1522 3.1Block
Memory > 3.1.1SP ##] Option Fit. & HE .

2. Options At BAHE

Options it & HE F Tt & B L 5 2= JR 15 MULTALU %1 F S04 H MULTALU
MECEAS S, &l 3-95 briF ) Options It B HE TN .

® MULTALU Mode Option:

IP Core H' i) MULTALU AR 4% A i 11 A2 58 7T DLA RS pR FpAsE B
MULTALU36X18 5, MULTALU18X18. 24 Input A I Input B ] width #f{/N
5T 18 fuitf, Options BC & AHEA{I][*) MULTALU Mode Options H-
MULTALU36X18 Mode & /K, MULTALU18X18 Mode 1] DAL & A :

- A*B+C
- A*B-C
- Accum+A*B+ C
- Accum +A*B -C
- Accum-A*B + C
- Accum-A*B-C
- A*B + CASI
- Accum + A*B + CASI
- Accum - A*B + CASI
- A*B +D + CASI
A*B - D + CASI
° éu Input B 1Y width X1 18 fiiitf, MULTALU18X18 Mode & /K
MULTALU36X18 Mode A] LAt & A :
- A*B+C
- A*B-C
- Accum + A*B
- A*B + CASI
® MULTALU /) Data Options A1 Register Options it & HE fit) {i Fi F1
MULT B 254, 1557 3.2.2MULT.
3. v G B AE K

fic B HE & B 7R 2481 IP Core FUBCE 45 S BIAER,  Fan N\t v 11 AL 58
4 Options B B SERT 58T, 4l 3-95 HbRiE e B HEEI AR o
4. Help #4511

Hidi “Help”, &7~ IP Core MIBCE G EMWI UL, P 3-96 Fiaw.
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3-96 Help 5 &2

MULTALU

Information

Type: MULTALU
Vendor: GOWIN Semiconductor

Each gwDSP macro can implement the Multiplier ALU mode. The MULTALU represents two functional medules, including
MULTALU18x18 and MULTALU36x18. It can implement the following cperation modes:

A*B +C

A¥B-C

Accum + A*B + C
Accum + A*B - C
Accum - A¥B + C
Accum - A¥B - C
A¥B + CASI

Accum + A*B + CASL
Accum - A¥B + CASI
A¥B + D + CASI
A¥B - D + CASI
Accum + A*B

A¥B + CASI

Summary:

Options
Input A Width - Set the size of the first item in the multiplication.
Input B Width - Set the size of the second item in the multiplication.
Data Options Input C Width - Sst the size of input C.
Input D width - Set the size of input D.
Data Type - Set the data format of the input A/B/D as signad or unsigned.

MULTALU18x18 Mode - Set one of the MULTALU18X18 operation modes, the option is available only when widthB <=

MULTALU Mode Options 18.

MULTALUZ6x18 Mode - Sct one of the MULTALUZ26X18 operation mades, the option is available only when widthB = 18.

Reset Mode - Set whether the reset mode is synchronous or 2synchronous.

Register Options Enable ... Register - Enable or disable registers. For example, if you choose Enable Input A Register, the input data will

go through one register.

IP & g 32

W& 3-97 fir7n, MULTALU i) “IP Customization” & Kt & 58 il »
B “OK”, FRAEUURLE S “File Name” 44 1) = AN S04
- Pk E = R MULTALU 333044 “gw_multalu.v”;
- HPABZ P B SO IR SO “gw_ multalu _tmp.v”;
- HfbJEE MULTALU [ECE SO “gw_ multalu.ipe”.
W B kIS S & VHDL, PRI U E 88 vhd. T
L verilog 1 & B 4477 AR B S
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3-97 BiEM IP Customization

%% IP Customization

MULTALU

—

—
oS3 0] i

— et
—a[170]
cas[540] f—l

—{0[171]

=53]

® &

File

Target Device: GWIN-L¥4LR144C5/I14

—

Create In E:\l. Stesthip_sorebsrcban_miltaln ()
Module Fame:  GN_MULTALU File Name:  gw_multalu
options |
Data Options WULTALY Mode Options
Hidih Data Type MLTALULSx18 Hede:
Tnput &: 18 [ -18) MULTALUSEx18 Mode: |4 # B + C
Input B: 15 [2] n-38)
Input C: 54 |3 (1-54)
Input D: 54 (1-54) Signed
Register Options
Reset Mode: @ Synchronous () Asynchronous

Ensble Input A Register
[7] Enable Input C Register

Ensble ACCLOAD ist Stage Register
[7] Enable Pipeline Register

Ensble Input B Register

Ensble Input [ Register

Ensble ACCLOAD Znd Stage Register
Eriable Outpmt Register

0k | [ cemcel | [ elp

f5l4t MULTALU 304

B4k, MULTALU & it S0 N5 3 1) verilog #ide, bR “IP
Customization” H ) MULTALU B2 &, 72452640 ) MULTALU, P 3-98

I

SUG284-1.9
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3-98 fil{t MULTALU i&it 324

module GW_MULTALU (dout, caso, &, b, c, ce, clk, reset):

cutput [53:0] dout;
cutput [54:0] casor
input [17:0] a:
input [17:0] b;
input [53:0] c;
input ce;

input clk:

input reset;

wire gw_wvcc
wire gw_gnd;

1'bl;
1'k0;

assign gw_vce
assign gw_gnd

MULTALU18X18 multalulfxlé_inat |
.DOUT (dout) ,
.CRS0O (caso),
Eia),
.B(b),
.Cle),
.D{{gw_gnd, gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,
.LSIGH (gw_vcc),
.BSIGH (gw_wvcc),
.DSIGH (gw_wvcc),
.CR5I({gw_gnd,qw_gnd,gw_gnd,aw _gnd,gw agnd,gw_gnd,gw _gnd,gw_gnd,gw_gnd, aw_gnd,gw_gnd, gw_gnd,gw_gnd, gw_g
.ACCLOAD (gw_gnd),
.CE{ce),
.CLE (clk),
.RESET (reset)

defparam multaluldxl8_inst.AREG
defparam multalul&xl8_inst.BREG = 1'bl:
defparam multalul8xl® inst.CREG 1'k0;
defparam multalul8xl&_inst.DREG = 1'b0;
defparam multalul&xl&_inst.QUT_REG = 1'bl;
defparam multalul8xl® inst.PIPE BEG = 1'b0;
defparam multalul8xl8 inst.ASIGH REG = 1'b0;
defparam multaluldxld_inst.BSIGN_EEG = 1'b0;
defparam multalul&xlg inst.DSIGHN EEG = 1'b0;
defparam multalul8xl8 inst.ACCLOAD REGO = 1'b0;
Gl =

1'bl;

defparam multaluldxld_inst.ACCLORD REGL = 1'b0;
defparam multalulixlé_inst.B_RADD SUE = 1'b0;
defparam multalul8xl® inst.C_ADD SUB = 1'bO;
defparam multalul8x18_inst.MULTALU18X1& MODE = 0O;
defparam multalul8xld_inst.MULT RESET MODE = “3YNC";

endmodule //GW_MULTALU

R PEILZ TP 3B R IR S

IP Core Generator T B2 & P IsZbr N, 7277 46116 MULTALU %
TECA ) RIS, JRERAEF P54 1% 1P it SO AR S, tn &l 3-99 Fiws.

3-99 AFBHLE IP Rt XA EAR 4

GW_MULTALT your instance name |
.dout {dout_o), /foutput [53:0] dout
.caso{caso_o), fSoutput [54:0] casco
.a{a_1i), ffinput [17:0] &
b i), f/finput [17:0] b
.c{c_1i), f/finput [53:0] c
.ce({ce_i), //input ce
.clk{clk i}, //input clk
.reget(reset_ji) //input reset

IP Core Generator 2, MULTALU 7=
WmHA P FEEA 18 LA FF 58k #s K A, Register #5f) [E] 5

79(155)




3 ¥H 3.2DSP

MULTALU IP, DL device i GW2A-LV55PG1156C8/I7 Jyf5|, 51 fc & i

K 3-100 frzr, iy “OK”, F=4F P AT 5 B9 MULTALU IP it S0
FEAE ) MULTALU IP i it SO B e H sk RIABLE AL “Create In” %

BT,

3-100 MULTALU IP Customization % &

(& 1P Customization (-9 [ |

MULTALU 57
File
Terget Deviee: GH2A-LVSSPG11S6C8/IT Language
Create In: E:AL 9testhip_corehsrebzy_mltalu [
Woduls Wams' G _WULTALI File Hame:  go_nultaln
[Optins |
Data Options MULTALY Mode Options
™ fidth Data Type HULTALU18x18 Mode:
ol ngat & 18 5 a-ie WULTALU38x18 Mode: A * B + C
soutsan] = Input B 18 5] a8
= rezet Input C 54 (5] (1-54)
N Ingput D 54 1-54) Tigned
£aso[540] fmte
—{5p70] Register Nptions
Reset Mode: @ Synchronous () Asynchronous
e Enable Input A Register Enable Input B Register
[7] Ensble Input C Begister Enable Input D Eegister
Enable ACCLOAD 1st Stage Register | ] Enable ACCLOAD Znd Stage Register
[] Ensble Pipeline Register Enable Output Register
CINEY

0k | [ cemcel |[ Help

3.2.5 PADD

PADD SZELTiIN. TIgEi A2 Thie. 7E IP Core Generator FLii Y,
o “PADD”, FiiA{NEN<: 7~ PADD HIAH (S EMEE, W& 3-101 fix.
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3-101 PADD EE B E

-
{7 GOWIN FPGA Designer - [IP Core Generatar]

- SEI=)
[ Fle Edit Project Tools Window Help [=]=]%]
DeEHE i

L L % A -]
; - o= &R

Target Device: |  GHIF-LVALA144CE/IS [ D

Name Version
4 7 Hard Module PADD
3 BandGap
3 cLocK
e Information
& ALusa 1.0
MuLT 1o Type: PADD
MULTADDALU 1.0
MULTALU 10 Vendor: GOWIN Semiconductor
|&% PaDD 1.0 Summary: Each gwDSP macro features two units of pre-adders at the first stage
b 13C located before two multipliers. The pre-adder accepts two inputs. One
b Memory is parallel 18-bit input B or Backward shift input, and the other is either
3 SPMI

parallel 18-bit input A or Shift input.
b User Flash

B Soft IP Core

Copyright(C) 2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.

2 Start Page {1 | 5

L) IF Core Generator [x]

7£ IP Core Generator Ft1f 5, X d7“PADD”, #H “IP Customization”
Wi, ZE s “File” BLEHME. “Options” FtBEHE. i 1 & HE &IFN 5
Bhisl “Help”, W& 3-102 Frzws.

3-102 PADD B IP Customization B 043

< IP Customization m

PADD P

File
FilefR BE
Target Device! GH1H-LYALR144C5/T4 B Langnage:
Erecta T E:%1. 9testhip_corshsrchgw_pedd [
Module Hame:  GH_PADD File Hame:  go_padd
Options
Data Optiens Shift Dutpat & Add/Sub Options
— Width Seurce [ Enable Shift Dutput
Input A 18 |5 (1-18) Parallel A [] Enable Backward Shift Output
e Input B: 18 [2]0-18) Parallel - Add/Sub Operation:
Output: 18
—resst doufi 7:0] =
OptionsELEHE
Register Options
—a[170]
Reset Mode: @ Synchronoms () Asymehronous
N f Enable Tnput A Register Frable Tnput B Register
Enable Shift Dutput Register
U
i EREAE
Heleddzs]l
Helpdosll
| [ — ] | Help ]l
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1. File fic & AE
File Fc & AEH T 1 & £ 1) PADD s L SCAFIAHRE B, a8l 3-102
HFRIER File BE EHERT 7N o
PADD 1] File it B HE ({3 FI A SP BLEL 3648, 15 2% 3.1Block Memory >
3.1.1SP ¥ File fi B HE
2. Options At BAHE
Options At B M H T-Hc B 4t = = Ji 1 PADD it 3 FH PADD [HC &
55, WE 3-102 FriFER) Options Bt B HEFT/R .
® Data Options: it & $ &k 1.
- N (Input A Width/ Input B Width) & K EdE 6758 v 18;
- i O E@EAL % (output Width) EFEHFACE, ©atiiEm
AL YE E B EEALSE, B 2 iR AL 58 o € 42 Bl PADD9 B
PADD18.
- HNIR I A FIEEESRIERTEE “Input A Source” JETIALE A
Parallel #1 Shift;
- H NI B BB SRIE RTE I “Input B Source” & AL & A
Parallel. Backward Shift.
® Shift Output & Add/Sub Options: {##¢ Shift Output. Backward Shift
Output FHNjkgAF R E .
- {#fE Shift Output i@+ “Enable Shift Output” HE4TACH
- f#ifi Backward Shift Output it i% H“Enable Backward Shift
Output” & i3 17 it & ;
- PADD Al fic B “Add/Sub Operation” & IHAT I i .
® Register Options: it & 77 /788 TAEREC.
“Reset Mode” JETiAC & PADD B AT, SHFFID R
“Synchronous” Fl5F2 15 “Asynchronous”;
“Enable Input A Register” L& Input A register;
“Enable Input B Register” ECLE Input B register;
“Enable Output Register” At & Output register.
3. i FC EAE
P B B S 24 1T 1P Core FOBC B 45 SR~ BIME B, A A% H o 1 4k
DA K7 i R4 Options FC & SIS S35, 4n & 3-102 Fryt i A B HEE PR .
4. Help %41
Hifi “Help”, W7x IP Core WL EE BT, 1/ 3-103 fii7~. Help
T ELFE 41T 1P Core HIMEZN4H, DL K Options £ TG & 1) {6 2250 1
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3-103 Help f§ 2.

PADD

Information

Type: PADD
Vendor: GOWIN Semiconductor
Each gwDSP macro features two units of pre-adders at the first stage located before two multipliers. The pre-adder
Summary: accepts two inputs. One is parallel 18-bit input B or Backward shift input, and the other is either parallel 18-bit input A or

Shift input.

Options

Input A Width - Set the size of the first item in the Pre-adder.
Input B Width - Set the size of the second item in the Pre-adder.

Data Options Output Width - Size of the output.
Input A Source - Set the source of the input A as Parallel or Shift.
Input B Source - Set the source of the input B as Parallel or Backward Shift.
Enable Shift Output - Enable or disable the shift out port of the Pre-adder.

Shift Qutput & Add/Sub Options Enable Backward Shift Output - Enable or disable the backward shift out port of the Pre-adder.
Add/Sub Operation - Set whether the mode is in add or subtract mode.
Reset Mode - Set whather the reset mode is synchronous ar asynchronous.

Register Options Enable ... Register - Enzble or disable registers. For example, if you choose Enable Input A Register, the input data will

go through one register.

IP 4 RS

& 3-104 ffi~, PADD ff) “IP Customization” & L& 5E )G, B
i “OK”, P4 LIBCE S “File Name” iy 44 B =4S4
- Btk s = 5 iE PADD #Eit S “gw_padd.v”;
- HPAEMZ P Bt SO R SCAE “gw_padd_tmp.v”;
- fl{bJ5iE PADD IBCE XA “gw_padd.ipc”s
WL B P FEIE S 2 VHDL, PPAERETRA USRS 8. vhd. R
L verilog 15 & B 4177 A 1S

[
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3-104 EZEHM IP Customization
i &4 IP Customization u_J@ el ]

PADD ok
File
Target Device: GFLH-LVALQL4405/T4 Language:
Create In: E:\L 9Hesthip_coreterchaw_padd ()
Module Neme:  GH_EAID File Name!  gv_padd
Options
Data Options Shift Output & Add/Sub Options
. Width Source [] Enable Shift Dutput
Input & 18 |2 (1-18) [] Enable Bacloward Shift Output
e Tnput B: 18 (2] 0-18 AddfSub Operation:
Output 18
— r=zat douf{i T:0] =
o Regizter Options
Resat Mode: @ Synchronous () Asynchronous
—lepro Enable Input A Register Ensble Input B Register

Enable Shift Dutput Register

&

0K ][ Cancel ][ Help

fl4t PADD &30

%14k PADD % it S A 5e 3811 verilog #Hbe, iR iR “IP
Customization” #f¥] PADD AL &, F=4Es2fl1ei’) PADD, 4 3-105 fis.
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3-105 #l{t PADD i&it 324

module GW_FADD (dout, a, b, ce, clk, reset):

wire [17:0] sbo_w;
wire gw_gnd;

assign gw_gnd = 1'b0;

BADD1E paddlg_inst |
.DOUT (dout),
.50 (s0_w),
.5BO (sbo_w),
Ala),
.B(b),

-5I({gw_gnd,gw_gnd,gw_gnd,gw gnd,gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd,
gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd}),

.5BI ({gw_gnd,gw_gnd,gw_gnd, gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,

gw_gnd,gw_gnd, gw_gnd,gw_gnd, gw_gnd,gw_gnd,gw_gnd,gw_gnd}),

.CE(ce},

.CLE (clk),

.RESET (re=set),

LASEL (gw_gnd)
|-

defparam paddl& inst.

defraram paddls8 instc

defparam paddl® inst.

defparam paddlg inst.

defparam paddlSZinst.
defparam paddla:inst.

endmodule //GW_PADD

AREG = 1'b1;

.BREG = 1'bl;

ADD SUB = 1'b0;

PADD RESET_MODE = "SYNC";
BSEL MODE = 1'b0;

SOREG = 1'b0;

R PEILZ TP @& 3B R IR S

IP Core Generator T. EE &R P sERRM R, 7Er=4 511k PADD it
SRR, IR PB4k Z 1P B SO AR S E, i 3-106 FTs .

3-106 R HI{bi% IP & it SRR AR ST 4

FW_FADD your instance name |

.dout (dout_a),

.af{a_i), /finput [17:0] a
bi{b i), Sfinput [17:0] b
.ce{ce_1i}, /finput ce

clk{clk_1),

S/linput clk

.reset (reset_i) //input reset

IP Core Generator % PADD 7=l

W PR 18 ALk [E)2E Register #: PADD IP, P device %%
GW2A-LV55PG1156C8/17 Affl, Firifc & Wk 3-107 frx, Hii “OK”,
P4 P R RS ) PADD IP it 0.

P24 PADD IP it S0t p e H s B N BR B ST “ Create In” BB

JSfoutput [17:0] dout
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3-107 PADD IP Customization i& &
t . 1P Customization @Iéj\

PADD 7]
File
Target Deviee! GRZA-LVESPG1156C8/TT Lenguege
Create In: E:41.9testlip_corehzretgw_padd [
Module Name:  GH_PATD File Hame'  gw_padd
Options
Data Options Shift Cutput & Add/Sub Optiens
Width s ;
ok i ource [7] Eneble Shift Output

Tnput A: 18 [5i-18)  [Parallel 7| [ Enable Backward Shift Dutput
e Input E: 18 [+]0-18) Parallel v rdw/Se operetion:

Dutput 18
—]rzzat dout[17:0] p==

Register Options
b E1LEEY) E F

Eeset Mode: @ Synchromous () Asynchronous
—lon7a) Ensble Input A Register Ensble Input F Register

Enable Shift Dutput Register

® &

0K ][ ] ][ Help

3.3 CLOCK

25T, CLOCK RS HF 5 Mm = 2sfh 774 PLL. rPLL. PLLVR.
DLL. OSC.
3.3.1 PLL

PLL AJ & F45 @ %N clkin BEATI Bh AR A A3 . 525 EL 38 L SR o

(FEAAN 340 SRk = A AN F AN AR )% . 78 IP Core Generator 5t

ﬁiitiﬂ, B “PLL”, FtmAM<sBoR PLL BIAH G (S BREE, 4n/& 3-108 Jif
Mo
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3-108 PLL NG R BIE

{4y GOWIN FPGA Designer - [IP Core Generator] [E=SEER

's Fle Edit Project Tools Window Help &)=
T < B o

5

Name Version

4 1 Hard Module PLL

3 BandGap
a CLOCK
% DLL 10 :
. Information
& 0sC 1.0
& PLL 1.0
o = Type: PLL
5 PLL (Recommended) 10 Vendor: GOWIN Semiconductor
DSP Summary: Gowin FPGA provides a Phase Locked Loop (PLL), which is used to
13C generate multiple clocks with defined phase and frequency relationships
Memory to a given input clock.
SPMI
User Flash
Soft IP Core
< [ ] Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Page & IF Core Generator [ x] |

PLL % & v A X
fCLKOUT = (fCLKIN* FDlV) [ IDIV

1. feikoutp = feikout/ SDIV
2. fvco = feikout * ODIV

!
o forn NHIAREF CLKIN 4% ;
o foikour N8 CLKOUT A%
o foikourn AT EP CLKOUTD #fi%, CLKOUTD & CLKOUT 43455 i} 4k
o fyuco N VCO EBHIRK.
£ IP Core Generator i F X0 di“PLL”, 3 41 PLL fJ“1P Customization”
W, Z&E O “File” BLEHE. “Options” FELEHE. i C i B HE &I AN
izl “Help”, Wikl 3-109 fFror.
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3-109 PLL #J IP Customization B 0413

% IP Customization ? =
PLL &
15 7]
File
i =
Target Device: GRZA-LVSSEGLISECE/IT fileFC SIE Lenguage: [Verilog -]
Grosta e E:\idetdadyObit_counter\srchgonin pll )
Module Neme:  Gewin_FLL File Fame:  gowin pll
Options
General CLEOUT
Mode optionBEEIE Do
@ General Mode () Advanced Mode Expected Frequency (3. 12575000, 400000 [+
FLL Fhase And Tuty Cycle Adjustment Tolerance (8]
) ) YO Divide Factor
@ Dymanic @ Static
@ Dynamic
[7] PIL Reset [ | PLL Fower Down Tnitial ¥alue: |2
— chot
P— Statie 2

Clock Frequency (375000 100,000 (& Actual Prequency: |400

Divide Factor

CLEOUTP
[7] Enable CLEOUTE Bypass

@ Dymamic

Initial Velue(1'B4): (1 [

Statie (17B4) 1 Fhase #nd Duty Cycle Adjustment (Statie)

Ay :
HHED@EEE Phase (degree): 0.0

[] CLETH Diwider Reset

Duty Cyele 0,500
[ Caleulate |
CIKFE CLEOVTD
Samrmo [7] Enable CLEOWTD | | Fypess

Source

[:] E] Divide Factor

0K Cancel Help

1. File Fe EAE
File FCEAME A THCE ™A1 PLL SEEIAESCAF A SAE B, ankE] 3-109 H
PR File BLEHEFTR
PLL 1] File Fi B AE ¥ {8 FH A1 SP R [r1 240, 15 2% 3.1Block Memory >
3.1.1SP {7 File FC BAE.
2. Options it B HE
Options fic B AE A T-ic B B4k & 2 JFiE PLL Wit S PLL ECE S S,
1P 3-109 FRyE: ) Options fic & HEFT /R .
® General: PBCE —MBAA S, B f A AT & 25 L R Y
AN AR RE PLL Reset.
“Mode” JETIEC & IP Core AL E MBI, SCFF— M “ General
Mode” FlEZtE “Advanced Mode”;
“PLL Phase And Duty Cycle Adjustment” 1% i fic. & % H! f) 5 2
FEAARAL R B, SCHREBh A THEE “Dynamic” AHEE& %
“Static”;
“PLL Reset” #EWifid & PLL [¥) Reset ffi g3
“PLL Power Down” IETifC & reset_p ¥ Iff PLL Ab T HLAR
o
® CLKIN: it & PLL f A8 HI8R, 70324801 ¥ E A IDSEL Reset
ffiRERizt.
“Clock Frequency (JRJEED” Bl & AR SR, b
device i€
“Divide Factor” I {Em MR FECE SIS, CREIESH
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“Dynamic” A& “Static”, #HAR T Al E 255
() EAREE, YU 1~64. & CLKOUT % AT ASLEAH M
device ERMVEHE N, #di “Calculate” B¢ “OK”, &R
& HSRER, WK 3-110 fios: % CLKIN/IDIV fFRANEA
v device 3R] Clock Frequency Ju[E P, #idi “Calculate”
B “OK”, &N g D3RR, Wk 3-111 Fir;
“CLKIN Divider Reset” i&Iific & CLKIN Divider &£ % [

CLKFB: FCHE PLL SGAHTEF R A S 4

- B SRR AR, “ Source "I AT 1% $% Internal Al External;
“Divide Factor” nJ{E = FACE S EL, CFrBIEHE
“Dynamic” AR “Static”, BT A il B 55551
P EAAEE, YOl 1~64, BLEANAHR, ¥ “Calculate”
FEl “OK” 24, <FHignd Dignesix, Wi 3-110 A
TR

Enable LOCK: f#ifg LOCK i1,

CLKOUT: & PLL fth iR, B VCO S48, A%

BB A B = 40

- “Bypass” &I A] fie B iy H AP 52 R ThRE

“Expected Frequency Bz 7£— =Tl B HHE

fy T CLKOUT WA, JEH i device i€

“Tolerance (%)” fit & CLKOUT M4 A5 Hi i) S2BrAi R

[ RV R 2

- “VCO Divide Factor” 7£ s FELE VCO S H S HFAN A1
X “Dynamic” A& “Static”, BT E B )55
B FAREE, YU 2/4/8/16/32/48/64/80/96/112/128, FiE
ANEHRE, Bl “Calculate” B¢ “OK”, & LR & O R4
%, WA 3-110 FiR;

- “Actual Frequency” o nZiTHASH ) CLKOUT SEFRAIER,
TR

CLKOUTP: [t &M FIATURSE, BB A8 A LA &

SR, (TREIK RIS I £ 1 Reset.
“Enable CLKOUTP” i 5 e B AH#% IR e HH A A
“Bypass” 1%L Tific B AH RS I B (1) 55 B D) G 5 e 5

- “Phase And Duty Cycle Adjustment (Static)” [ £ MR T
BLE AL (Phase (degree)) #5745k (Duty Cycle);

CLKOUTD: Bt & 43 Fir Sfidn H RO B s, T B 30158 2 AT S iy H AT

2R, OB oy BB o A 28, BRI BE A N el Y Y Reset.
“Enable CLKOUTD” i Iiific. & 43 AR b tH A e :

- “Bypass” LI E 7 AT Bh H 5% 2R Dh RE AT e 5

- “Source” HLINMCE /AR £ R ERYE, ik CLKOUT A
CLKOUTP;

- “Expected Frequency (JZuED” 7£— M xC Tl & HEE
Gy A i AR, JE T H device HRE

- “Tolerance (%) ” Wt B 43 i by 1 A BE 451 2 1 10 S o
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AR 1) UV R ZE
“Divide Factor (2~128) ” 7E =2 N e & 7 A B B i 1)
SIISHL, JalER 2~128 Z (AR AL, W E A B OK &
FERER, WK 3-112 FioR;
- “Actual Frequency” R rZ 154G H )4 SN Sy H 1R S s A
® CLKOUTD3: [t & =/ #iist ffda i i i i o
“Enable CLKOUTD3” &I Hc & — 7 Auis £h i o Af e s
“Source” IEINACE — /e Bt FIE YR, Ak CLKOUT
1 CLKOUTP.
® “CLKOUTD/CLKOUTD3 Divider Reset” i&MifE CLKOUTD &
CLKOUTD3 f#ifER Al 4)i%, At ® CLKOUTD/ CLKOUTD3 Divider
() 5267 i 11
® Calculate: “Calculate” ##Z417E—AE “General Mode” T, #R
P N R E LB S, SR VCO 4, iHEH
(1) SE FRATR FH AR AFSERT, i “Calculate” 245 29
“error” %W INRNER, A GEAENRA.
- P 3-113 s, A CLKOUT 5 Y A Sz b S 28 A0 1 S A R AN
T N E AN
- Wl 3-114 B, o S i TSR IR S B A R B EE AR
AFHEE R H PR
- HEEZER “Advanced Mode” T, iHHEELE MERS S
EHSHR VCO SHE B & HE,
- HSAEH, B “Calculate”, FH “error” &WHIERNENR, IF
BAEFALEFRL, W 3-115 Fizs, SN “VCO Divide Factor”
fic B N A FE I 1
- EHEEIEW, fdi“Calculate”, #H “info” & LR B BRI,
& 3-116 Frs.

3-110 CLKIN/CLKFB Divide Factor EEFR&SEH error B MO

Error I&\

The value of divide factor for CLKIN and CLKFB is illegal

l'x
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3-111 CLKIN Divide Factor Bt RS E M error B O

, :
e =

I The value of divide factor for CLKIN and Divide Static must in range [3,
£85%  500].

3-112 CLKOUTD S BB BFSE M Frror B0

" Error ﬁ\

The divide factor of CLKOUTD must be an even number

N

3-113 CLKOUT HEME ST HMEFFHN Error BO
( % Error @\

The Expected Frequency of CLKOUT cannot be generated. Try to change
I % the Expected Frequency or Tolerance(%)

3-114 CLKOUTD HiZMR 51+ EMBFEMN Error BO
x . error ﬁx

The Expected Frequency of CLKOUTD cannot be generated. Try to change
I % the Expected Frequency or Tolerance(%)
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3-115 VCO S BB BT SE MW error N

{ % Ermor ﬁ\

The divide factor of CLKOUT is illegal, the recommand value is 8.

l.\'

3-116 SHEESEMN info BN

( 5 info @\

Succeed

3. ity T B AE K

Hic B AE B2 7R IP Core HIHC B 45 s BIMER], 4 A\ e Hi o B9S2 L &
Options fit & S 5835, Wik 3-109 HFbRvE i B HEE AT
4. Help #4511

K7 “Help”, &7~ IP Core MECEAS BRI, W& 3-117 fiss. Help
TUHELHE IP Core IIMEEL /41 DL K Options 451 e & 11 1] 221 B
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3-117 Help 5 B

PLL

Information

Type: PLL
Vendor: GOWIN Semiconductor
Summary: GW FPGA proviges a Phase Locked Loop (PLL), which is used to generate multiple clocks with defined phase

and frequency relationships to a given input clock.

Options

Option Description

General Mode - In this mode, entering input clock frequency and expected frequencies, software will automatically
calculate divide factors.

Advanced Mode - This mode is for advanced users. Allows you to enter input clock frequency and divide factors to
achieve expected output frequency.

General

PLL Phase And Duty Cycle Adjustment - Allows you to select Static Mode or Dynamic Mode.

PLL Reset - Provides a reset pin to reset the PLL.

PLL Power Down - Provides a reset_p port to power down the PLL.

CLKIN is the input reference clock for the PLL.

Clock Frequency - Specify its frequancy in MHz.

Divide Factor - If in Advanced mode, also choose a divide factor which is from Dynamic or Static mode to achieve the

CLKIN expected output frequency. Static mode means select a static value fram the drop-down list as divide factar, while
Dynamic mede means that choose the value of port idsel as dynamic divide factor. When the Dynamic mode is selected,
the user needs to set an initial value.

CLKIN Divider Reset - Provides a reset_i port to reset the input clock divider.
Source - Specify the source of feedback.

CLKFB Divide Factor - In Advanced made, the divide factor in the feedback path can be selected from port fbdsel or from the
drop-down list. In General mode, the divide factor is shown when the "Calculate” button is clicked. When the Dynamic
mode 15 selectad, the user neads to set an initial value.

LOCK Enable LOCK - Szlecting this option will produce the lock port in the gensrated module.

Bypass - The bypass option means clkout = clkin, it connects the output to the input, bypassing the PLL circuit. Bypassing
CLKOUT disables the CLKOUT expected frequency and tolerance fizlds. If both CLKOUT and CLKOUTP are in Bypass, then
everything is disabled except the CLKIN frequency option.

The following options are not available when CLKOUT is in Bypass maode.

VCO Divide Factor - In General mode, VCO Divide Factors cannot be selected. Clicking the "Calculate” button displays the
actuzl values. In Advanced mode, Dynamic or Static mode can be selected. When the Dynamic mode is selectad, the usar

CLKoUT needs to set an initial value.

Expected Frequency - In General mode, set the output clock frequency.

Tolerance - Set a tolerance for the clkout frequancy, as a percantage of requested frequancy. Since the divide factors can
only take a2 certain set of values, not all frequencies can be ganerated. The telerance value is used to guide the tool to
select a suitable divide factor.

Actual Frequency - Clicking the "Calculate” button displays the actual freguency that the PLL can produce.
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CLKOUTP

CLKOUTD

CLKOUTD3

CLKOUTD/CLKOUTD3
Divider Reset

Calculate

Enable CLKOUTP - Selecting this option will produce the clkoutp port in the generated module. Clkoutp has the sams
frequency as clkout and it has the specified phase relation with clkout.

Bypass — This option will connect the output to the input, bypassing the PLL circuit. Bypassing clkoutp disables its
frequency, tolerance, and phase shift fields.

PLL Phase And Duty Cycle Adjustment(Static)
Phase - You can select phase shift in 22.5-degree increments from 0 to 360.
Duty Cycle - Allows duty cycle selection in 1/16 incremeants.

Enable CLKOUTD - Selecting this option will produces clkoutd port in the generated module. In general mode, select the
expected frequency. In advanced mode, select the divide factor for the expected frequency.

Bypass - The bypass option means clkoutd = clkin, it connects the output to the input, bypassing the PLL circuit.

Source - If clkoutd is enabled, you can select CLKOUT or CLKOUTP as the source of clkoutd. If CLKOUTP is not enabled,
CLKOUT is used as the source.

Expected Frequency - In General mode, set the CLKOUTD Freguency. This option is disabled in advanced mode.

Divide Factor - In General mode, the divide factor cannot be selected. Clicking the "Calculate” button the tool will
automatically displays the actual values. In Advanced mode, select the CLKOUTD divide factor from the drop-down list.

Tolerance - Sst a tolerance for the CLKOUTD frequency, as a percentage of requested frequency. Since the divide factors
can only take a certain set of values, not all frequencies can be generated. The tolerance value is used to guide the tool to
select a suitable divide factor.

Actual Frequency - Clicking the "Calculate” button displays the actual frequency that the PLL can produce.

Enable CLKOUTD3 - Selecting this option will produces clkoutd3 port in the generated module, and it is equal to clkout/3.
Source - If CLKOUTD3 is enabled, you can select CLKOUT or CLKOUTP as tha source of CLKOUTP. If CLKOUTP is not
enzbled, CLKOUT is used as the source.

Select it if CLKOUTD or CLKOUTD3 divider reset is required as an input port. When CLKOUTD or CLKOUTD?3 is enabled and
this aption is selected, an input port reset_s is generated.

General Mode: The tool calculates Divide Factor settings based on input/output frequency.

Advanced Mode: The tool calculates output frequencies based on divide factors.

IP & g 32

& 3-118 fiisx, PLL [#) “IP Customization” % LB 25, Bt
“OK”, FEAEVRLE M “File Name” iy 4 1 =AU

Bk = = 5 s PLL %t 3CfF “gowin_pll.v”;
P4z 1P &t ST SR St “ gowin_pll_tmp.v”;
4k )58 PLL HBCE SCAF “gowin_pll.ipe”.

UNFC B IR IE S & VHDL, FAERRTAN SCE 4 JE 408 .vhd . Rk
LA verilog 5 & BN RS
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3-118 ELEHM IP Customization
"% IP Customization P )

PLL &
File
Target Device: GR2ZA-LVSSFG1156C8/TT Language! Veriles -]
Create In: E:idehdadyBbit_counterherchgowin pll ()
Module Hane:  Gowin_FLL File Hame:  gowin pll
Dptions
General CLEOUT i
Mode [] Bypass
@ General Mode () Advanced Mods Expected Frequency (3.1257500): 400.000 [

PIL Phase And Tuty Cyele Adjustment Baileremen ()

¥CO Divide Factor

(@ Dynamic () Static
(@) Dynamic =
—wckin O [] PLL Reset []FLL Power Down Tnitial ¥alue: |2
CLETH Static 2

Clock Frequeney (37500): 100.000 5 hctual Frequency: |400

Divide Factor

_ ) CLENITE
@ Dynanie

. Enable CLEOUTE E:
Initisl Value(1"B4): |1 [7] Enable YRAzE

Static (17641 I Phaze And Duty Cycle Adjustment (Gtatic)

Phase (degree): [0.0
[Tl CLETH Divider Reset
Tuty Cycle 0500

Gy

CLEFB CLEDUTD

2 ® Source [C] Ensble CLEDUTD [ ] Bypass

0K || Cenesl | [ Halp

4k PLL &it+32

%4k PLL %11 S R 58 8811 verilog B, B AR 5 IP Customization”
W PLL BCE, 74 T Seii ) PLL, 40l 3-119 s
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3-119 $l{t PLL &it 34

module Fowin FLL
ocutput clkout;
input clkin;
wire lock o;
wire clkoutp o;
wire clkoutd o;
wire clkoutd3_o;
wire gw_gnd;
assign gw_gnd = 1'k0;

defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam
defparam

endmodule

FIFLL pll_inst
-CLEQUT {elkout) ,
LOCE (lock_ o)
-CLECUIE (clkoutp o),
.CLECUID ({clkoutd o),
-CLECUTDS (clkoutd3 o)
-RESET (gw_gnd) ,
.BESET_Pigw_gnd),
-RESET Ii{gw_gnd),
-RESET Si{gw_gnd),
.CLFIM (clkin),
-CLEFE (gw_gnd) ,
-FEDSEL|{gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd}),
IDSEL {{gw_gnd,gw_gnd gw _gnd,gw_gnd, gw gnd, gw_gnd}],
.ODSEL{{gw_gnd, gw_gnd, gw_gnd,gw_gnd,gw_gnd, gw_gndl],
BSDA | {gw_gnd,gw gnd, gw_gnd,gw gnd}),
DUTYDRE { {gw_gnd,gw_gnd, gw_gnd, gw_gnd} ),
FDLY {{gw_gnd,gw_gnd,gw_gnd,gw_gnd}!

pll_inst
pll_inst
pll inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst
pll_inst

S Gowin |

']

clkout, clkin);

r

-FCLEIN = "100";
.D¥N_IDIV_SEL = "false":
-IDIV_SEL = 0:
-D¥YN_FBDIV_SEL = "false™;
-FBDIV_SEL = 3;
-D¥YN_OQDIV_SEL = "false";
-ODIV_SEL = Z;

-PSDA_SEL = "0000";
.D¥N_DA EN = "true"™;
DUT¥DR SEL = ™1000™;
CLECUT_FT DIR = 1'kbl;
-CLECUTEF FT DIE = 1'bl;
-CLEQUT_DLY STEF = 0;
-CLEQUTEF DLY STEP = 0;

-.CLEFB_ SEL = "internal™;
CLEQUT_B¥DPRES = "fzlse™;
-.CLECUTP_BYPASS = "false™;
-CLEQUTD BYPRSS = "false";
-DY¥YN_SDIV_S5EL = 2;
-CLEQUTD SRC = "CLECUI":
-CLEQUTID: SRC = "CLEQUI™;
-DEVICE = "GWZA-55";

ELL

R PBILIZ TP & 30 AR IR S

Z e H P s2Br M, 1P Core Generator T E.7E 724414k PLL ¥t
RS, TR AR P A Z 1P Bt SO AR AR SO, i 3-120 ATz
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3-120 AFHIEE IP Rt AR 4

GFowin PLL your instance name |
-clkout (elkout o), //foutput clkout
.elkini{clkin i) f/finput clkin

IP Core Generator 4 iR PLL 7=

W PR AR NS %2y 100MHz, %1 U I8 45 % )y 300MHz, A
FE I iy HA 4 8 H ARG A2 45, 20 A3 S B A s HL 3 HATR A 150MHZ
%] PLL IP, LA device %3¢ GW2A-LV55PG1156C8/17, General Mode 4,
FEAE R 3-121 Frax, B “OK”, P4 M e f) PLL IP #t0ft.

FEAE ) PLL P Wik XA fe H X BN E S “Create In” BB

A
12

3-121 PLL IP Customization i% &

 DErseTTe i (=

TR
PLL 55 )
File
Target Device! GHZA-LVSSPG1ISECS/IT Language: |Verilog -]
Create In: E:tideddad\Bhit_counter\archgowin pll ()
Module Hame:  Gowin_PLL File Hame:  gowin_pll
Options
General CLEOUT i
Mode [7] Bypass
@ General Mode (O Advenced Mode Expected Frequency (3.1257500): 300.000 &

. FLL Fhase And Duty Cyele Adjustment Teloramea (E9):

VCO Diwide Factor

1,

() Dynamic (@ Static

— okl @ Dynanic
[7] PIL Reset [ ] PLL Power Down Tnitial Value: |2
koutp [—
CLEIR Static 2

Clock Frequency (37500): 100000 (5 Actual Frequency: |400

Divide Factor

CLEAUTE
Enable CLEOUTE [ Bypass

@ Dymamic
Initial ¥alue(1"B4): |1
Static 07F4): 1B Phasze And Duty Cycle Adjusiment (Static)

Phase (isgren)

[] CLEIN Diwvider Reszet

Duty Cyels: 0125 v
BE | .. rTEmTn =

[ ok ][ Comeel |[ Help

rPLL 7€ PLL f2EAE EMNRR 73 1 RESET | fl RESET_S, #HE#fH A 1L
S8 rPLL. 7E IP Core Generator A, B “rPLL”, FEAMN 25
7~ rPLL A5 EAEES, i 3-122 For.
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3-122rPLL HEEBIE

r N
{As GOWIN FPGA Designer - [IP Core Generator] [E=RER
U, Ele Edit Project Tools Window Help B EE

OEH e = Hioc = & ¥
I5
Name Version
4 Hard Module rPLL
> BandGap
a CLOCK
% DLl L0 Information
& osc 1.0
v FLL Lo Type: rPLL
PLLVR 1.0 _
(@ rPLL (Recommended) 10 Vendor: GOWIN Semiconductor
> DsP Summary: Gowin FPGA provides a Phase Locked Loop (rPLL), which is used to
> 13C generate multiple clocks with defined phase and frequency relationships
> Memory to a given input clock. rPLL is a revised version of the PLL, deleting the
g SPMI ports RESET_I and RESET_S. It is recommended to use this module
> User Flash first.
3 Soft IP Core
a4 i ] » Copyright{C) 2014-2019 GOWIN Semicenductor Cerporation. All Rights Reserved.
Start Page g & IF Core Generator B

rPLL % #dE i AR S PLL —%, 1525 3.3 CLOCK>3.3.1PLL.

7E IP Core Generator Ftiid s “rPLL”, 3 rPLL ) “IP
Customization” % 1. %% HHE “File” FCEHE. “Options” BLEHE. ¥
1 B A P AN 3 Bh42e4 “Help”, i 3-123 .
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3-123 rPLL B IP Customization & Q4513
B [P Customization F 0 2 [ |

R
TPLL 5 7]
File
i E
Target Device: GRE-LY4LA14406/T5 FileBoSrE Language: |Ferilog -]
Create In E: \mplforkiboard_suto_testiprimitiveCase\Mix\CLIALUT'LUTZ 1K\ zowin_rpll [
Module Nane:  Gowin_rPLL File Name:  gowin_rpll
Options
Genersl cLEDUT
Mode [7] Bypass
® Genaral Mode () Advanced Mode Expected Frequency (3. 1257450): 400,000 [2
PLL Phase And Duty Cycle Adjustment Tolerance (%)
) ; VYOO Divide Factor
® Dynamic ) Static

@ Dynamic
] PLL Reset [ | FLL Fower Down Initial Value: |2
LT Statie z

Clock Frequeney (374500 100.000 5 Actual Frequency: 400

Divide Factor

_ CLKDUTP
@ Dynanic

- = [] Enable CLEOUTP Eypass
Initial Value (1"84): |1 q

e ey : OptionsEiEiE
Static (1°64): 1 Fhasze And Duty Cyele Adjustment (Static)

Fhase (degres): 0.0

Duty Cyele: 0.500
CLEFE
CLEOUTD
s

[] Enable CLEOUTD EBypass

Divide Factor
Source

@ Dynamic

Tnitial Value (1°B4): 1 [ @ CcLEoT CLEOUTE

iwOEEE Static (17B4): 1 Expected Frequency (0.0247225.000): |1.000

Tolerance (%): 0.0

[] Enable LOCK .
Divide Factor (27128): |2

Actual Frequeney: (0.0

CLEDUTDS
[] Enable CLEOVUTD
Souree

(@) CLEOUT CLEOUTE

& HelpiZs

o [omen | w |

1. File fic & HE

File e B HEA THCE =410 rPLL SEBIAL SCAFIAE S B, il 3-123
tARVER File it BHE TR

rPLL ¥ File B B HE {6 H A SP ALER 125480, 15255 3.1Block Memory >
3.1.1SP ] File Bt B AE .
2. Options fic B AHE

Options fit & HE A T Bl & 4L 5 = J5iE PLL Wit SO rPLL FIBC B AR
B, WKl 3-123 FRiER Options AL EAHEAT 7R

rPLL P& HE A A AN PLL AEEREARL, 62 3.3 CLOCK > 3.3.1PLL i
[1) Options FC B HE . FLH, CLKIN #2kR 7 “ CLKIN Divider Reset” 1,
CLKOUTD3 #4- i T “CLKOUTD/CLKOUTD3 Divider Reset” i1 .
3. i M fic EAE A

Bic EAE R 1P Core FOC B 25 B BIHE RS, N\ Hi o AN B A 2L
Options Bt & S2if 58387, ] 3-123 dbryE AL B AE B s .
4. Help %4

iy “Help”, &7 IP Core HBCE (5 S AU, WKl 3-124 fr7s. Help
TS IP Core HIMEELA 241 DL . Options 45T & 114 &7 223 B
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3-124 Help f§ 2.

rPLL

Information
Type: rPLL
Vendor: GOWIN Semiconductor

Gowin FPGA provides a Phase Locked Loop (rPLL), which is used to generate multiple clocks with defined phase and
Summary: frequency relationships to a given input clock. rPLL is a revised version of the PLL, deleting the ports RESET_I and
RESET_S. It is recommended to use this module first.

Options

General Mode - In this mode, entering input clock frequency and expected frequencies, software will automatically calculate divide factors.

Advanced Mode - This mode is for advanced users. Allows you to enter input clock frequency and divide factors to achieve expected output
frequency.
General . . .
PLL Phase And Duty Cycle Adjustment - Allows you to select Static Mode or Dynamic Mode,
PLL Reset - Provides a reset pin to reset the PLL.
PLL Power Down - Provides a reset_p port to power down the PLL.
CLKIN is the input reference clock for the PLL.

Clock Frequency - Specify its frequency in MHz.
CLKIN
Divide Factor - If in Advanced mode, also choose a divide factor which is from Dynamic or Static mode to achieve the expected output frequency.

Static mode means select a static value from the drop-down list as divide factor, while Dynamic mode means that choose the value of port idsel as
dynamic divide factor. When the Dynamic mode is selected, the user needs to set an initial value.

Source - Specify the source of feedback.

CLKFB Divide Factor - In Advanced mode, the divide factor in the feedback path can be selected from port fbdsel or from the drop-down list. In General

mode, the divide factor is shown when the "Calculate” button is clicked. When the Dynamic mode is selected, the user needs to set an initial value.
LOCK Enable LOCK - Selecting this option will produce the lock port in the generated module.

Bypass - The bypass option means clkout = clkin, it connects the output to the input, bypassing the PLL circuit. Bypassing CLKOUT disables the

CLKOUT expected frequency and tolerance fields. If both CLKOUT and CLKOUTP are in Bypass, then everything is disabled except the CLKIM

frequency option.

The following options are not available when CLKOUT is in Bypass mode.

VCO Divide Factor - In General mode, WCO Divide Factors cannot be selected. Clicking the "Calculate” button displays the actual values. In
CLKOUT Advanced mode, Dynamic or Static mode can be selected. When the Dynamic mode is selected, the user needs to set an initial value.

Expected Frequency - In General mode, set the output clock frequency.

Tolerance - Set a tolerance for the clkout frequency, as a percentage of requested frequency. Since the divide factors can only take a cartain set of
values, not all frequencies can be generated. The tolerance value is used to guide the tool to select a suitable divide factor.

Actual Frequency - Clicking the "Calculate” button displays the actual frequency that the PLL can preduce.

PLLVR 7E PLL Fy2:Ath B MFR T 5 1 RESET_| fl RESET_S, B 1 i
1 VREN. 7 IP Core Generator Ft[H', Hidi “PLLVR”, FmAM4Eos
PLLVR A5 B, il 3-125 oo
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3-125 PLLVR W{§ BBl =

-
{4 GOWIN FPGA Designer - [IP Core Generator]

4 Soft IP Core

DSP and Mathemathi
Interface and Interco
Memaory Control
Microprocessor Systg
Multimedia

] 1 | C

Start Page

—|:‘| o

. Ble Edit Project Jools Window Help =S
Cedg = Hiom &K
@
Name
4 Hard Module PLLVR
> BandGap
4 CLOCK
© DLl Information
o 0SC
PLL
Type: PLLVR
&b PLVR YP
rPLL (Recommend Vendor: GOWIN Semiconductor
> DSp Summary: Gowin FPGA provides a Phase Locked Loop (PLLVR), which is used to
> 13C generate multiple clocks with defined phase and frequency relationships
> Memory to a given input clock.
> SPMI
> User Flash

Copyright(C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

IF Core Generator

el

PLLVR & #dE i+ H A XS PLL —8, 2% 3.3 CLOCK > 3.3.1PLL.
1E IP Core Generator 1 X “PLLVR”, #H PLLVR [/ “IP

Customization” & M. %% A “File” ECEAME. “Options” FLEHE. i

1 e A P RN 35 B “Help”, W 3-126 TR
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3-126 PLLVR B IP Customization & Q43
'\ IP Customization ? =
i
PLLVR 57
File .
fileEEEHE
Target Deviee: GNINSE-LVAMGE4PCH/IS Lenguags: [Verilog |
Creste In: D:\user-baktWsersiroot \Desktophtest (1) test srchgonin pllor ]
Wodule Hame:  Gowin FLLVE File Nane:  gowin pllewr
fptions
@ General Mode | Advanced Mode Expected Frequency 13.9U6 ToU): 40U, UDD |5
FLL Fhase dnd Duty Cycle Adjustment Tolarance (8):
) ] VCO Divide Factor
@ Dymamic () Static )
@ Dynanic
[C] PLL Reset [ FLL Power Down [C] FLL Regulator Initial Value: |2
Static z
CLETN optionfi &1HE
hetudl F : [am
Clock Frequency (3°500): 100,000 % EATED L
Tiwide Fantor CLEDUTP
— ckoul [~ _
@ Dynamic [7] Enable CLEDUTE Bypass
il Wedlan ({6 i Fhase ind Duty Cyele Adjustment (Statie)
Scifie (Y g Fhase (degree): [0.0
Duty Cyele: 0.500
- GIEEE CLKOUTD
a
imACETE Source [C] Ensble CLEDUTD [ | Bypass
Tivide Factor Touwrce
@ Dyaanic (@ CLEDT CLEDUTE N
Initial Value(1"84): |1 [
Expected Frequency (10317375 000): [1.000
Static(1764): 1=
Tolerance (%) 0.0
[7] Enable LOCK Divide Factor (271281 |2

SUG284-1.9

1. File Bt EAE

File fic & HEF 7B & =410 PLLVR SEBIE SCHERIFE M ., anlEl 3-126
HFRVER File it BAEFTR .

PLLVR [ File it & HE 46 FH AN SP BB, % 2% 3.1Block
Memory > 3.1.1SP 1[{] File fic & HE .

2. Options At & HE

Options Bt B HE A T-HC B 46 = = i PLL Wit 3CAFH PLLVR MR E
=8, WK 3-126 HriE:1F) Options A & AE AT 7~ .

PLLVR Fic & AE 19 4 A1 PLL B8R f8l, #52% 3.3 CLOCK > 3.3.1PLL
H1[#) Options Bt BHE. Hr, CLKIN #5407 “CLKIN Divider Reset” i
5, CLKOUTD3 #23 MilEk 1 “ CLKOUTD/CLKOUTD3 Divider Reset” 131,
¥ PLL Regulater i,

3. i AL EHEE

B B HE KR IP Core HIHCE 45 RN BIME, A H om0 DL &
Options /it & SCIN 57, & 3-126 FHbRy: (19ME B AE s
4. Help %4l

Hidr “Help”, %o IP Core HIECE fH B AU, 1K 3-127 s Help
UL 3 1P Core [¥I#%5 447 B Options 4 5 B 11 25 U4 1]
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3-127 Help f§ 2.

PLLVR

Information
Type: PLLVR
Vendor: GOWIN Semiconductor
Gowin FPGA provides a Phase Locked Loop (PLLVR), which
summary: is used to generate multiple clocks with defined phase and
frequency relationships to a given input clock.
Options

Coion | e

General

CLKIN

CLKFB

LOCK

General Mode - In this mode, entering input clock frequency and expected
frequencies, software will automatically calculate divide factors.

Advanced Mode - This mode is for advanced users. Allows you to enter input
clock frequency and divide factors to achieve expected output frequency.

PLL Phase And Duty Cycle Adjustment - Allows you to select Static Mode or
Dynamic Mode.

PLL Reset - Provides a reset pin to reset the PLL.

PLL Power Down - Provides a reset_p port to power down the PLL.
PLL Regulator - Provides a vren port to PLL dynamic power regulation.
CLKIN is the input reference clock for the PLL.

Clock Frequency - Specify its frequency in MHz.

Divide Factor - If in Advanced mode, also choose a divide factor which is from
Dynamic or Static mode to achieve the expected output frequency. Static mode
means select a static value from the drop-down list as divide factor, while
Dynamic mode means that choose the value of port idsel as dynamic divide
factor. When the Dynamic mode is selected, the user needs to set an initial
value.

Source - Specify the source of feedback.

Divide Factor - In Advanced mode, the divide factor in the feedback path can be
selected from port fbdsel or from the drop-down list. In General mode, the divide
factor is shown when the "Calculate” button is clicked. When the Dynamic mode
is selected, the user needs to set an initial value.

Enable LOCK - Selecting this option will produce the lock port in the generated
module.
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Bypass - The bypass option means clkout = clkin, it connects the output to the input, bypassing the PLL circuit. Bypassing CLKOUT disables the
CLKOUT expected frequency and tolerance fields. If both CLKOUT and CLKOUTP are in Bypass, then everything is disabled except the CLKIN
frequency option.

The following options are not available when CLKOUT is in Bypass mode.

VCO Divide Factor - In General mode, VCO Divide Factors cannot be selected. Clicking the "Calculate” button displays the actual values. In
CLKOUT | advanced mode, Dynamic or Static mode can be selected. When the Dynamic mode is selected, the user needs to set an initial value.

Expected Frequency - In General mode, set the output clock frequency.

Tolerance - Set a tolerance for the clkout frequency, as a percentage of requested frequency. Since the divide factors can only take a certain
set of values, not all frequencies can be generated. The tolerance value is used to guide the tool to select a suitable divide factor.

Actual Frequency - Clicking the "Calculate” button displays the actual frequency that the PLL can produce.

Enable CLKOUTP - Selecting this option will produce the clkoutp port in the generated module. Clkoutp has the same frequency as clkout and
it has the specified phase relation with clkout.

Bypass — This option will connect the output to the input, bypassing the PLL circuit. Bypassing clkoutp disables its frequency, tolerance, and
phase shift fields.
CLKOUTP
PLL Phase And Duty Cycle Adjustment(Static)
Phase - You can select phase shift in 22.5-degree increments from 0 to 360.
Duty Cycle - Allows duty cycle selection in 1/16 increments.

Enable CLKOUTD - Selecting this option will produces clkoutd port in the generated module. In general mode, select the expected frequency.
In advanced mode, select the divide factor for the expected frequency.

Bypass - The bypass option means clkoutd = clkin, it connects the output to the input, bypassing the PLL circuit.

Source - If clkoutd is enabled, you can select CLKOUT or CLKQUTP as the source of clkoutd. If CLKOUTP is not enabled, CLKOUT is used as the
source.

CLKOUTD | Expected Frequency - In General mode, set the CLKOUTD Frequency. This option is disabled in advanced mode.

Divide Factor - In General mode, the divide factor cannot be selected. Clicking the ™Calculate” button the tool will automatically displays the
actual values. In Advanced mode, select the CLKOUTD divide factor fram the drop-down list.

Tolerance - Set a tolerance for the CLKOUTD frequency, as a percentage of requested frequency. Since the divide factors can only take a
certain set of values, not all frequencies can be generated. The tolerance value is used to guide the tool to select a suitable divide factor.

Actual Frequency - Clicking the "Calculate” button displays the actual frequency that the PLL can produce.
Enable CLKOUTD3 - Selecting this option will produces clkoutd3 port in the generated module, and it is equal to clkout/3.

CLKOUTD3 | gource - If CLKOUTDS is enabled, you can select CLKOUT or CLKOUTP as the source of CLKOUTP. If CLKOUTP is not enabled, CLKOUT is used as
the source.

General Mode: The tool calculates Divide Factor settings based on input/output frequency.
Calculate
Advanced Mode: The tool calculates output frequencies based on divide factors.

Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

IP & g 32

I 3-128 ffizn, PLLVR f) “IP Customization” & HEC & 56 in,
i “OK”, P4 LI E S “File Name” iy 44 1K =/ S0
- ke = JEE PLLVR ¥t otk “gowin_plivrv”;
- HPABMZ P SO R SO “gowin_plivr_tmp.v”;
- BifL)ETE PLLVR MR E S “gowin_plivr.ipe”.
L E PSS 2 VHDL, FEAERRTRA SO B4 N vhd. ik
L verilog 1 & ABIA 4477 AR B S
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3-128 BELEM IP Customization

% IP Customization

PLLVR

File
Target Device: GW1RSE-LVAMGEAPCE/IS

Create Tn:

Language: [¥erilog

D \uzer-bakiUsersiroothDesktophtest (114 testhzreh gowin_pllvr

@ General Mode () Advanced Mode

FLL Phase And Duty Cyele Adjustment

@ Dynamic () Static

[T] PLL Reset [] PLL Fower Down [ | PLL Regulator

CLETH

Clock Freguency (37500): 100.000 (%

Divide Factor

@ Dymanic
Initial Value (1°84): |1

Static (17B4) 1

CLEFE

D | s

Module Hame:  Gowinm PLLVE File Hame! gowin_pllvr
Options
General CLEOUT i
Mode [7] Bypass

Expected Frequency (3.9057750): 400,000 [%

Tolersnce (%)
VEO Divide Factor
@ Dynanic
Tnitial Value: |2

Statie 2

hetual Frequency: 400

CLEOUTE

[ Eneble CLEDUTE Bypass
Phaze #nd Duty Cycle Adjustment (Static)
Thase (degree): 0.0

Tty Cycle: 0.500

CLEDUTD
[ Eneble CLEDUTD Bypass

ok | [ Caneel ||

Help

f5l4t PLLVR &3t3C8

4k PLLVR B304 58 21 verilog AR, FEHLARARYE “IP
Customization” # [ PLLVR B2 ®, 774 1 2446 #T PLLVR, @i 3-129 Fir

N
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3-129 #l{t PLLVR &it 33X ¥

module Gowin PLLVE (clkout, clkin);

ocutput clkout;

input clkin;

wire lock o;

wire clkoutp o;

wire clkoutd o;

wire clkoutd? o;

wire gw_woo;

wire gw_gnd;

agsign gw_woo = 1l'bl;

assign gw_gnd = 1'b0;

PLLVE pllwvr inst
-.CLEQUT {clkout)
LOCE (lock o),
CLECUTE (clkoutp ol ,
.CLEQUTD {elkoutd o),
CLECUTDS (clkoutd3 o)
.RESET (gw_gnd) ,
.RESET Pigw_gnd),
.CLEIM (clkin),

.CLEFE (gw_gnd) ,

.FEDSEL | {gw_gnd,gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd}),
IDSEL({gw_gnd,gw _gnd, gw_gnd, gw_gnd, gw_gnd, gw _gnd}),
ODSEL | {gw_gnd,gw_gnd,gw_gnd,gw_gnd,gw_gnd, gw_gnd}),

']

']

SUG284-1.9

PSDR({{gw_gnd,gwv_gnd,gw_gnd,gw_gnd}),
CDUTYDR { {gw_gnd, gw_gnd, gw_gnd, gw_gnd}),
FDLY {{gw_gnd,gw_gnd,gw_gnd, gw_gnd}),
WVEEN (gw_woco)

g
defparam
defparam
defparam
defparam

defparam

pllvr_inst.
pllvr _inst.
pllvr inst.
pllvr_inst.
pllvr_inst.

FCLEIN = "100";
D¥YHN IDIV SEL = "false™;
IDIV _S5EL = 0;

D¥YN_FBDIV S5EL = "falae";

FBDIV_SEL = 3;

defparam pllvr_inst . D¥N ODIV SEL = "Ifalse";
defparam pllvr inat ODIV _SEL = Z;
defparam pllvr inat.PSDR SEL = "0000™;

defparam
defparam
defparam
defparam
defparam
defparam
defparam

defparam pllvr inat CLEQUT BYPRSS = "false™;
defparam pllvr inat.CLECUIP BYPRSS = "falze™;
defparam pllvr_inst . CLECUTD BYPRSS = "fazlse™;

defparam

defparam pllvr inat CLECUTID SRC = "CLEOUI™;
defparam pllvr inat . CLECUTDZ SRC = "CLECUT";
defparam pllvr_inst . DEVICE = "GWINSR-4";

pllvr_inst.
pllvr _inst.
pllvr inst.
pllvr_inst.
pllvr_inst.
pllvr _inst.
pllvr inst.

pllvr _inat.

D¥N DA EN = "true"™;
DUTYDR SEL = "1000";
CLEQUT FT DIR = 1'bl;
CLEQUTP_FTI_DIR = 1'bl;
CLEQUT DLY STEP = 0;
CLEQUTP DLY STEP = 0O;
CLEFE S5EL = "intermal™;

DYN_SDIV_SEL = Z;

endmodule f/Gowin PLLVE

R PHILZ TP 30 BRI S

F e B P s2BrM , IP Core Generator T EL7E 7= A= 514k PLLVR it
SCAERIE,  IRREEF PG Z 1P Wit SR AR SC A, an ] 3-130 AR
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§ 3-130 AP BIMLIZ 1P R it XA BAR 4

ff———————Copy here to desaign———————

Gowin PLLVE your instance name|
-clkout {clkout o), //output clkout
-.olkin{elkin i) f/finput clkin

IP Core Generator % PLLVR 7=

W P AR NS b 22y 100MHz, %1 U I8 45 % )y 300MHz, A
oI B A ge H ARG AL Ay 45, F3 AE Bhéa B 44 mE H 5 A%~ 150MHz
] PLLVR IP, LA device i%£# GWINSR-LV4AMG64PC6/I5, General Mode
R, S E W 3-131 B, #idy “OK”, PEAER P TR § PLLVR IP
WA

FEAE R PLLVR IP Wi SO B e H BRI E L “Create In” 1% B
Az

3-131 PLLVR IP Customization i& &
.. IP Customization B ) |

PLLVR o
File
Target Device: GRLNSE-LVANGEAPCE/TS Languags: [Verilog -]
Create In D: \user-bak\User s\raot\Desktop' test (1) \testhar chgowin_pllvr
Wodule Hane'  Gowin PLLVR File Name:  gowin pllvr
[aptions |
@ Genarsl Mods © Advanced Mode Expscted Fraquency (3.906°750): 300,000 [
PIL Phass And Duty Cyele Adjustment Telerance (%) W

VCO Divide Factor

() Dynamic @ Static
@ Dynanic

[ PLL Reset [| PLL Fower Down [ | FLL Regulator sl Velkue |2

Static z
CLKIR
—#fckin kot Clock Frequency (37500): 100.000 & Lot By | [0
Divide Factor CLIDUTE 1
@ Tymamic Enable CLEOUTE [ ] Bypass
Koutd =i

Initiel Valne (1"84): |1 Phase And Duty Cycle Adjustment (tatic)

Static (184): 1 Fhase (degree)
Dty Cyele 0. 500 A

CLKEE) CLEOUTD |
Source Enable CLEDUTD [ Bypass

Diwide Factor Source

@ Dynanie ©) CLEDVT (0 CLEDUTR

Tnitial Value(1"84): [1
Expected Frequency (0.0317375.000): 150,000 %
Static(17B4): 1

- St 53 -

0 | [ Camcel || Help |

DLL 4:%% Delay Lock Loop (REREiIAHIAN), FEH T@# A ME 5 1)
SRR RS, P — N RS bR [A] ZERS . 7E IP Core Generator FL1H +
i DLL, FEA M4 87~ DLL FAH M5 BAEE, & 3-132 Fir.
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3-132 DLL NS 8B E

-
{# GOWIN FPGA Designer - [IP Core Generator]

4 Hard Module
b BandGap
- CLOCK
&b DLL
@ 0OSC
e PLL
PLLVR
©hs rPLL (Recommended)
b DsP
b 13C
i Memory
> SPMI
> User Flash
- Soft IP Core
DSP and Mathemathics
Interface and Interconnect
Memory Control
Microprocessor System
Multimedia

10
10
10
10
10

. Ele Edit Project Jools Window Help

OB H% = | hioR & W
E

Name Version

Start Page

DLL

Information

Type: DLL
Vendor: GOWIN Semiconductor

Summary: GW FPGA provides a Delay Locked Loop (DLL), which provide code
scaling capability to shift 90 degree delay code down to 45 degree or
up to 135 degree by 11 degree jump.

Copyright(C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

IF Core Genmerator %]

£ IP Core Generator FtifiH, M “DLL”, 3 “IP Customization” %
Mo &I “File” BLEME. “Options” BLEHE. ¥ IECEHER, LA
B “Help”, W& 3-133 R

3-133 DLL By IP Customization B 0413

ww IP Customization

=

DLL

2

File

Fil
Target Devica: GHIH-LVALQ144C5/T4 BEIE e

Create In E:\0. 9testhip_corebsrchem_dll ()
Module Fame:  GF_DLL File Hame: v dll
Options

Lock & Code: Force Lock and Code -

Delay Code (degreel: .
OptionsTRE1E

Loclk Mode: Hormal Lock Meds =

— clkin
step[7:0] =
—®stop
lock =9
—reset
mOREE

Helpd#$h

—
0K ][ Cancel ]l Help ]|

1. File Bt BHE

SUG284-1.9
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File Bt EAEFH T-HC & 74 DLL SEMb SR OG5 B, anl&l 3-133 ik
) File FL BHEFTIR o
DLL 1) File Bt EAE 15 AT SP B 12518, 15275 3.1Block Memory >
3.1.1SP H1] File fit B HE
2. Options At BAHE
Options At B AE F 1t B 11k = 2 J515 DLL it S0fFH DLL [ B AE 2,
Kl 3-133 HARiE 1) Options Bt BAEFT/R -
® Lock & Code: #%#: LOCK FI STEP % H 75 5.
- Y4%4#% “Force Lock and Code” I, LOCK #iti & 1, STEP %
H o 255;
- 43k “Generated From DLL Loop” i, LOCK #1 STEP )%
i DLL 7226,
® Delay Code (degree): #Afii%. A& 101°. 112°, 123°, 135°,
79°. 68°, 57°. 45°, 90°AHN % .
® Lock Mode: #ith Lock #&xiE+% .
- M3k “Normal Lock Mode” I}, DLL f{jZ%; DIV_SEL % & A

1'b0,
- Mk “Fast Lock Mode” I}, DLL K% DIV_SEL & &N
1'b1.

3. ity T B AE K

Hic B AE K27~ IP Core HIRC B 45 RnpIHERE], & 3-133 Hfc EAE &
TN o
4. Help #4511

By “Help”, &7~ IP Core ML EAS S M UL, WKl 3-134 Fiw.

3-134 Help f§ 2.

DLL

Information

Type: DLL
Vendor: GOWIN Semiconductor

Summary: GW FPGA provides a Delay Locked Loop (DLL), which provide code scaling capability to shift 90 degree delay code down to
: 45 degree or up to 135 degree by 11 degree jump.

Options

Force Lock and Code - In this mode, the STEP value is forcibly set to 255.
Lock & Code

Generated From DLL Loop - This mode ensures STEP value is generated by the DLL Loop.
Delay Code(degree) Specify a delay code (degree) for DLL.

Lock Mode Allows you to select Normal Lock Mode or Fast Lock Mode.

IP &m0

i 3-135 fiizn,  DLL B “IP Customization” % HEC&E 5EG, Bt
“OK”, PAELIELE XM “File Name” iy 4 =40
- Bk E = FIE DLL ¥t “gw_dilv”;
- HABMEZ P Bt SO AR SCAE “gw_dIl_tmp.v”s
- HfbJEE DLL FIBCE S “gw_dllipe”s
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e B kB RiE S 2 VHDL, PAERRTPAS S A RSO vhd. T
LA verilog 1 & I 417 A K SCA

3-135 ELEM IP Customization
( " IP Customization LI_M ﬂh\

|
DLL o
File
Target Device: OUH-LAIAI4TS/14 Lenguage:
Create In E:\L Stesthip_corsisreign_dll ()
Wodule Neme:  Gf_DLL File Hame: ge_dll
Options
Lock & Code Ferce Lock and Code -
» clkin Delay Code [degree)
Sp00] Lock Mode: Hormal Lock Mode ¥
—® stop
lock —#
— reset

0k | Cancel ][ telp

54 DLL &30t

%14k DLL ¥it SO 52 % 1 verilog #5ER, #5H AR B2 1P Customization”
R DLL BC &, 724 7 Sel i) DLL, 40 3-136 Fis.
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3-136 Hl{t DLL i&it 324

module GW DLL (step, lock, clkin, stop, reset);
cutput [7:0] step:

output lock;

input clkin;

input stop;

input reset;

wire gw_gnd:;
assign gw_gnd = 1°'kB0;

DLL dll imst (
.STEFP (step) ,
.LOCE (lock) ,
CLEIN (clkin),
.STOP (stop) .,
.REEBET (reset),
-UPDHCHTL (gw_gnd)

) :

defparam dll inst.DLL FORCE = 1:
defparam dll inst.CODESCAL = "000":
defparam dll inst.SCAL EN = "true";
defparam dll inst.DIV SEL = 1'b0;

endmodule //GW_DLL

R PHILIZ TP &3 BRI S

IP Core Generator . E% &R P IsERRM R, 7Er= 46146 DLL 3113
PRI, TRRAEH P BIEIZ 1P Bt SO RO e, il 3-137 Ao

3-137 AP HILiZ IP & it UM AR ST 4

W _DLL your instance name |

.3atep(step_o), fSoutput [7:0] step
.lock(lock o), //output lock
.Cclkin{clkin i), //input clkin
.3top(stop_1i}, //input stop

.reget (reset_i) //input reset

IP Core Generator 2 i DLL 74l

W H P R4 B DLL PEAEm P gy, AHAZ 1% N 45° , Lock A Fast
) DLL IP, LA device i%# GW2A-LV55PG1156C8/17 i, Fimhc &
Wk 3-138 fiar, Hii “OK”, P24 P AT RS 09 DLL IP %30

FEA ) DLL IP 5 vt SO e B SR RUNBC E S “Create In” BB
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3-138 DLL IP Customization i% &
[ 2w IP Customization M\

DLL o

File

Target Device: GHZA-LVESEGLIS6CE/IT Nemgreaes
Create In: E:h. Gtesthip_coreharchar_dll ()
Module Wame:  GH_DLL File Hame: gw_dll

—{clkin Lock & Code:
. —— Delay Code (degree)

= ztop

lock —

—®reset

&8 &

[ g ][ Cencel |[ Help

3.3.5 OSC

OSC 2 F N e#E, HE KHiZ N 125MHz, 7E IP Core Generator %]
L OSC, FrimA M2 Eor OSC A3 SMEEE, i 3-139 Ais.

3-139 OSC HE BB E

f Bl
{ GOWIN FPGA Designer - [IP Core Generator] =
{ Fle Edit Project Tools Window Help _ =l

= Hio X & W
Target Dewice: GHLB-LYLCS3006/15 []

MName Version
4 Hard Module OSC
> BandGap
4 CLOCK
» DL Lo Information
&% 0sc 1.0
% PLL 1.0 i
PLLVR 1.0 Type: osc
8 roLL Recommended) 10 Vendor: GOWIN Semiconductor
3 DsSP Summary: Internal clock generator OSC. The user can change the value of the
3 13C option "Frequency Divider” to generate a different output clock
3 Memory frequency, which can be one of 64 values: 1/2, 1/4, 1/6, 1/8, 1/10, ...
4 SPMI or 1/128 of the oscillator frequency. Different devices have different
4 User Flash oscillator frequencies, GW1N-2 / GW1N-2B / GW1N-4 / GW1N-4B /
4 Soft I? Core GWINR-4 / GW1NR-4B / GW1NRF-4B is about 210MHz,GW1N-
» " DSP and Mathemathics 1/GW1N-1S/GW1NS-2/GWINS-2C/GW1NSR-2/GW1NSR-
> &5 Interface and Interconnect 2C/GW1NSE-2C is about 240MHz,other devices are about 250MHz.
3 Memary Contral
b Microprocessor System
b Multimedia
Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Page 0 & IF Core Generator a ‘

7F IP Core Generator A4, X “OSC”, #H OSC [ “IP
Customization” %, Z& HEHE “File” EEME. “Options” HELEHE. Ui
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e B HE A B4l “Help”, W&l 3-140 s
3-140 OSC By IP Customization B O 4&H

2% IP Customization @I&J )
0SC oo

File

FilefR E1E
Target Device: GHIN-LVALQ144C5/T4 Language:

Create In: E:\1. 9testhip_coretsrelizgw_ose E]

Module Hame: G _0SC File Hame: gw_ose

Options

Opt ionaﬁﬂﬁ*g

oscout =

Frequency Divider: 100 % (2™128)

IR O EAE
E] E] Hel pﬁﬁq

[ 0K ][ ] ][ Help ]I

1. File At EHE

File Bc B AEFH THCE 724 OSC Sl U IAH RS S, WKl 3-140
FRVER File B EAEFTR -

OSC ¥ File Pt B AE (1) 45 F AT SP BLHL 2518, 15 2% 3.1Block Memory >
3.1.1SP ¥ File FLEAE.
2. Options At BAHE

Options Pt & AE F T-AC & Bl ik = = i OSC Wit X+ OSC AL & (5
B, Wl 3-140 HAR7ER Options BLEHEFT/R

Frequency Divider: 4345i{f. Z{H 0 2 FIEERE, BUETEH A 2~128.
3. iy A EAE B

Bic B AE 27~ IP Core HIRC B 45 R nIHER], a0l 3-140 Fbrid AL E
HE B B s
4. Help %41

Hifi “Help”, %7~ IP Core HIELEAS BB UM, 40l 3-141 ffi7x. Help
T ALFE IP Core HIMEZEE/ T4, DL Options £ I C & 1) & 2L 308
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3-141 Help f§ 2.
0SsC

Information
Type: QS5C
Vendor: GOWIN Semiconductor
Internal clock generator OSC. The user can change the value of the option "Frequency Divider” to
generate a different output dock frequency, which can be one of 64 values: 1/2, 1/4, 1/6, 1/8, 1/10, ...
Summary: or 1/128 of the oscillator frequency. Different devices have different oscillator frequencies, GW1N-2 /
ry: GW1N-2B / GW1N-4 /{ GW1N-4B / GW1NR-4 / GW1NR-4B / GW1NRF-4B is about 210MHz,GW 1N-1/GW1N-
15/GW 1NS-2/GW INS-2C/GW1NSR-2/GW INSR-2C/GW1NSE-2C is about 240MHz, other devices are
about 250MHz.
Options
I ™
Frequency Divider Allows you to select any even number between 2 ~ 128.

IP & g 32

& 3-142 s, OSC f) “IP Customization” & HECE 5E)G, B
“OK”, P DIlc B XX “File Name” iy 44 1 = ANt
- Wb E = EE OSC #it s “gw_osc.v”;
- HPABMZ P Bt SO IR SO “gw_osc_tmp.v”s
- ffkEIE OSC MECE S “gw_osc.ipc”.
WIREC B HIEREIE S & VHDL, PRI 2 % h.vhd. T
L verilog 1 & B 4477 AR 1S
3-142 BELEM IP Customization
(& 1 Customization o |

0SC o

=

File

Target Device: GHLH-LV4LQ14405/T4 Language:
Create In: E:%1 Qtestlip_corehsreligw_ose E
Module Hame: i _05C File Name: gw_osc

Options

oscout —

Frequency Divider: 125 2] (2™125)

B®

[ ok J[ Cencel |[ Help
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flik OSC &3

#i4k, OSC it 3ot e 1) verilog Bilk, it “1P
Customization” # /] OSC it &, F=4 T LBtk OSC, il 3-143 Arw.
3-143 #l{t OSC &It 304
module EW_OSC (oscout) ;
sutput oscout;
05C osc_inst |

LO5COUT (oscout)
)

defparam osc_inst.FREQ DIV = 128;
defparam osc_inst.DEVICE = "GW2ZA-55";
endmodule fﬁEN_CSC

R PEHILIZ TP & 3B RIR S

IP Core Generator B EH A IS, Er=4E54 OSC it
Py [E ), IRERAEF P 4 Z 1P it SCAE RO AR SCF, i 3-144 Fiow.

3-144 R HILiZ IP & it AR AR ST 4

GW_05C your instance name |
.0Scout (oscout_o) Jf/output osScout
)i

IP Core Generator R OSC 7=4l

WP AR 25MHz 1 OSC IP, LL device i%#
GW2A-LV55PG1156C8/17 i, FMHACE Wl 3-145 fiw, H#ifi “OK”, 77
P RTRER OSC P it et

FEAE ) OSC P Wit XA AE H BN B S H “Create In” BB

A
G
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3-145 OSC IP Customization i% &

¢ IP Customization @Iﬂ—hj
File
Target Device: GHZA-LVESPGL1SECE/IT Language:
Create In: E: %1 9testhip_corehsrchaw_osc :]
Module Hame: G _0SC File Hame: gw_o=c
Optioens
osoout [~
Frequency Divider: 1002 (2™128)
[ 0K ] [ ] ] [ Help

3.4 User Flash

SUG284-1.9

User Flash /&2 ' [N1E. 7E IP Core Generator Ftii #.dy “User
Flash”, FL1 A < .78 User Flash FAH I E BAEEL, 40K 3-146 FTs .

3-146 User Flash H{E B =

{Ay GOWIN FPGA Designer - [IP Core Generator]

. Fle Edit Project Tools Window Help

SiE & W

1
Target Device: GHLF-LY1CS30C8/15 [:]

Name Version I
4 Hard Module
BandGap
CLOCK
Dsp
13C

b
b
b
b 17 Memory
b
P

m

SPMI
User Flash
w4 User Flash 11
- SoftIP Core
4 DSP and Mathemathics

User Flash

Advanced FIR Filter 1.0
Basic FIR Filter 1.0
"\ CORDIC 10
Complex Multiplier 10
" Divider 10
FD Adaptive Filter 10
o FFT 11
“ Integer Multiply Divider 11
NLMS Adaptive Filter 10 aid
Start Page )

Information

Type: User Flash

Vendor: GOWIN Semiconductor

Summary: GWIN series FPGA products provide user Flash memory resources

(User Flash). Different devices support different Flash, including
FLASH96K, FLASHE4K, FLASH64KZ, FLASH128K, FLASH256K and
FLASHG08K.

Copyright(C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reservad.

IF Cors Generater [x] |

7E IP Core Generator FH, X “User Flash”, 7 User Flash [t
“|P Customization” & 1, iZ%& LA+ “File” i & AE A H B B AHE & DL

HEhEL “Help”, W 3-147 Fiw.
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3-147 User Flash By IP Customization & A 4513

", IP Customization I_I—J? e e
R
User Flash 5%
File
Target Device: GH1H-LV4LO144C6/IS FileBAEHE Langusge:
e Create In: E:h1.Stesthip_rcoretsreigw_user_flash C]
= Module Hame: G _USER_FLASH File Name: v _user flash
— =
e
— = dou 21 0] el
—# 2rass
(—# prog
— st
il din[21:0]
Eny _E%_
E] D i LB S AE Hel ‘ﬁﬁ$
0K ] [ ] ] Help ]
1. File Fic & HE

File fit B HE FH T-Hic B 72 4= User Flash S2fl4k SC R AE 2412 B, & 3-147

PRI File it BHERTS o

User Flash [¥] File Bt BAE 1) # AT SP B 2511, 2% 3.1Block

Memory > 3.1.1SP H[{] File fic & HE.

E!

2.

H B3 3 FLASH96K [ device 5: GW1N-1/GW1N-1S
% FLASH64KZ [t) device f5: GW1NZ-1
Y FLASH64K [ device &: GW1NZ-1

¥ #F FLASH128K ] device f: GW1NS-2/ GW1INS-2C
/IGW1NSR-2/GW1NSR-2C/GW1NSE-2C

SR FLASH256K [] device fi: GW1N-2/ GW1N-2B/GW1N-4/ GW1N-4B/ GW1NR-4/
GWI1NR-4B/GWINS-4/GWI1INS-4C/GW1NSR-4/GWINSR-4C /GW1NSER-4C

¥ ## FLASH608K [] device fi: GW1N-6/ GW1N-9/ GW1NR-9

#7 Target Device i % ik 2 4 HoAth device, User Flash B K, Toikr=A X B 1P,
v 1 AC & AE 1A

User Flash B A 7% 5 Device ik #E %, WRAEAIE R Device 5 5

SAERC EAE R B 20T IP Core HIBCE SR BIMER], i 3-147 FidriE
BC EAE PR o

3.

Help %4l
.7 “Help”, &7~ IP Core HIECE S BT, WK 3-148 ffi7~. Help

TUHI 5 IP Core HIMEE/4H, DL K Options 25 Jifc & ) i) i B .
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3-148 Help f§ 2.

User Flash
Information
Type: User Flash
Vendor: GOWIN Semiconductor
GW 1N series FPGA products provide user Flash memory resources (User Flash). Different devices
Summary: support different Flash, including FLASH96K, FLASHG64K, FLASHG4KZ, FLASH128K, FLASH256K and
FLASHGE0BK.
Note

If the target device is GW1N-1/GW1N-15 , the primitive FLASH96K will be instantiated in the customized module. For the primitive
FLASH96K, data input and data output’s width is 32, input RA and CA's width is 6.

If the target device is GW1NZ-1, the primitive FLASHGE4KZ or FLASHG64K will be instantiated in the customized module. For the primitive
FLASHG4KZ or FLASHG4K, data input and data output’s width is 32, input XADR's width is 5 and YADR's width is 6. Compared with
FLASHG4KZ, FLASHG4K has a SLEEP port.

If the target device is GW 1NS-2/GW1NS-2C/GWINSR-2/GW INSR-2C/GWINSE-2C , the primitive FLASH128K (128K Bytes)will be
instantiated in the customized module. For the primitive FLASH128K, data input and data output’s width is 32, input ADDR's width is 15.

1f the target device is GW1N-2/GW 1N-2B/GW 1N-4/GW1N-4B/GW 1N5-4/GW INS-4C/GW INSR-4/GW 1INSER-4C/GW INSR-4C/GW 1NR-4
JGW1INR-4B/GWINRF-4B , the primitive FLASH256K will be instantiated in the customized module. For the primitive FLASH256K, data input
and data output’s width is 32, input XADR's width is 7, input YADR's width is 6.

If the target device is GW1N-6/GW1N-9/GW INR-9 , the primitive FLASHG608K will be instantiated in the customized module. For the
primitive FLASHGE08K, data input and data output’s width is 32, input XADR's width is 9, input YADR's width is &.

IP 4 RS

k| 3-149 iz, User Flash [ “1P Customization” & i & 5 e
i “OK”, PAEVRLE S “File Name” i 44 1 =30
- itk = JFiE User Flash it 3Cf “gw_user_flash.v”;
- H Pz 1P Bt SR A “gw_user_lash _tmp.v”;
- Hi4LJETE User Flash BIRCE L “gw_user_flash.ipc”s
e B HFOE R IE S 2 VHDL, AR AN U R EE h.vhd. iR
LA verilog & & NG 4H 72 A B ST
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3-149 BELEM IP Customization

" IP Customization l ? ﬂh_J\

User Flash 57
File
Target Dewice: GHLN-LVALQI44CB/TS T emEmoEas
Create In: E:\l.Otesthip_corehsretigw_user_flash E]
Module Hame:  G¥_USER FLASH File Fame: gv_nser_flash

e 0]

—] yadi5:0]

—

- e

—_— e douf31:0] f=i-

—W eEze

—® prog

—* s

— din[21:0]

B &
0k | [ Camcel || Help

514k User Flash &34

4k, User Flash ¥ it h5e 1 verilog bk, iy “ip
Customization” $1ff] User Flash Bt &, 774 7 s2f{kf] User Flash, #iE
3-150 fli7n. GWIN-4 724 [ v SO b SEB AL ) 2 J 75 FLASH256K
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3-150 #il{t User Flash & it 304
module GW USER FLASH (dout, xe, ye, 3e, prog, erase, nvstr, xadr, yadr, din);

cutput [31:0] dout;
input xe;

input ye;

input se;

input prog;

input erase;

input nwvstr;

input [£:0] xadr;
input [5:0] wadr;
input [31:0] din;

FLASH256K flash _inat |
.DOUT {dout) ,
XE (xe),

.YE {ve),
.SE{ze),

. FROG {prog) ,
.ERASE {erase),
.NWVSTIR (nvstr) ,
+ELDR (xadr) ,

. YADR {vadr) ,
.DIN (dim)

.Ir

endmodule //GW_USER_FLASH

R PBILIZ TP & 3 YRR S

F e B P s2BRrM F, IP Core Generator T E.7F 72444k User Flash
VSO RN, TRERAEF P40 iZ (P Wit SO AR SC A, &l 3-151
Fiom o

3-151 R HILiZ IP & it AR AR S 4

GW_USEE_FLASH wour_instance_name |

.dout {dout_o), f/output [31:0] dout
.Xe(xe_1i), /S/input xe

.ye(ye_1i), //input ye

.3e(se_1i), S/input se
.prog{prog_i), //input prog
.erase(erase_i), //input erase
.ovatr(nvatr_i), //input nwvatr
.Xadr (xadr_ i), //input [6:0] xadr
.yadr (yadr_ i), //input [5:0] wvadr
.din{din i) //input [31:0] din

IP Core Generator 2 ¥, User Flash 7<%

PLP= A2 GWIN-4 2814324351 FLASH256K J9fil, HFEAE 1P Bl E Ahiik
¥ device ' GW1IN-LV4LP144C6/15, ST & i 3-152 Fis, i OK”,
P F P T RE ) User Flash 1P B4

F=AE) User Flash IP Wit SCHRRE H SR B ONBCE FEHIH “ Create In”
WE AT,
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3-152 User Flash IP Customization & B

ow IP Customization

=

User

Flash

wdE]

yRdfE

il

erzEe

preg

msir

l%llgll.ll

dn[E0)]

Souf3 ]

File

Create In:

Module Hame:

Gif_USER_FLASH

Target Device: GHIN-LV4LQ144C6/IS

E:\l. Otesthip_corelsrchaw_user_flash

File Hame:

Py

—

gw_user_flash

& &

) [owea ] |

Help

I3C IP BB [KIhEE, FES 12C Ml SPI [ HAh et R . IP 45 #4R
BT AR, [ RS RS s R SE B 2 I ThRE . 7E IP Core
Generator F1i H B1H 13C R 1) 1I3C SDR, FLifi 454> &7~ 13C SDR A<
= EMEE, Wk 3-153 fTaw

3-153 I3C SDR HEEHE

r 3
{{y GOWIN FPGA Designer - [IP Core Generator] [T
. EBle Edt Project Tools Window Help =

E
Name Version
el Hard Madule
BandGap
CLOCK
b DspP
4 13C
o4 I3C SDR 1.0
b I Memory
i SPMI
b User Flash
> Soft IP Core
Start Page 1%}

S B &

I3C SDR

Information

Type:
Vendor:

I3C SDR

Summary:

GOWIN Semiconductor

GW I3C IP supports high-speed, low-power, and other critical features

that are currently covered by I2C and SPI. The structure of the IP
provides registers that enable users to control and implement specific

functions flexibly.

Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

o IF Core Generator

e] ]
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7E IP Core Generator #tiiid, X “13C SDR”, #H 13C [ “IP
Customization” % 1, Z%& D45 “Options” ALEMNE. “File” FLEAHME. ¥
1 & HE B DL K # Bh%e4TL “Help”, W& 3-154 s .

3-154 I3C B9 IP Customization B Q443

' IP Customization T |-
. il
I3C: I3C SDR 7]
File
— Filefil E7HE
—e Target Device: GPINZ-LYICS16C6/IS B E Langnage:
AT [
—alue
. ol Create In: E:%.9testhip_corelsreligw_idc E]
e Module Name:  GH_IZC File Name:  gw_idc
—] A 0 [~
—{acs _
. i Optiens
—cs el o
—s{cux
GYD [~
-
—*cus AUTYERROR [
—>oTa \ F
e zobe Optionsfit E1E
B CLDEN [
— RECDH
= RECVOLE o0 =
o 5 ESET
somioes -
.
—{zan .
—| SENDAHE
—»fznoas SoACEN [ SLAVE STATIC ADDRESS: 00 |3 (7" hOO™T" hiF)
[ — I
—szzv o
— = APULLOEN [~
—wswm
o -
—#sTRTS
—. =TT —
— STOEC
J TATEL?0] [l
= STOPE ——
= =D
T i
BIa) i OB ELE Helpt#dll

0K | [ Cameal ]i Help ]|

1. File fic EAE

File FC B AEH THCE 4 13C 2B SCH-IAR M5 S, &l 3-154 brit:
[¥) File Bt BAERTR o

1I3C ¥ File Bt B HE R {8 FHAI SP 24, 115 2% 3.1Block Memory >
3.1.1SP 1] File BC B HE
!
HAT A GWINZ-1 355 1I3C, 11 Target Device i%#%H:At device, 13C B, Toikr=A4xt
M IP
2. i G B AE B

o EAE P W7R IP Core WL B 45 RnBIMER], @l 3-154 FbriF M E
HEP Frs o
3. Options At & HE K

Options At & AE FH T-Bc B4k J51E 13C it b 1I3C HIlc A5 ., 1
K 3-154 Hik5iE ) Options i & HE TR o

SLAVE STATIC ADDRESS - 1&5E MHLATE A
4. Help %51

Hifi “Help”, 7R IP Core WL EE BT, 1P 3-155 fi~. Help
TS IP Core HIMEELA2H, DL K Options 75 JifC & 11 &7 23 B o
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3-155 Help f§ 2.

I3C SDR
Information
Type: I3C SDR
Vendor: GOWIN Semiconductor

GW I3C IP supports high-speed, low-power, and
other critical features that are currently covered by

Summary: I2C and SPI. The structure of the IP provides
registers that enable users to control and
implement specific functions flexibly.

Options
" opion —pcsaipton
SLAVE STATIC SLAVE STATIC ADDRESS - Specify the static
ADDRESS address of slave.

IP 4 jSC i

& 3-156 i, 13C f#1“ 1P Customization & it & 58 G , Bii“ 0K,
P A DR B S/ “File Name” #ir44 i = 4S04
- Bk E = EE 13C Bk “gw i3c.v”;
- HPABMZ P B SO IR SO “gw_i3c _tmp.v”s
- WILJEE 1I3C MECE S “gw_i3c.ipe”.
i verilog & F P A K S
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3-156 BELEM IP Customization

"% IP Customization

. il
I3C: I3C SDR &
File

e wola Targst Device: GHINI-LVICSIBCE/IS Renrregas
— A4S )
— oo -y Create In: E:%1.9testip_corelsreligw_i3c E]
i ATHHE
— s e [ Module Hame: G _I3C File Hame: gw_i3e
= MDD .
—CE DOEUAT O] (= Dptl ons
e ~
—cuc aibine
b ) FPRITYERROR [
gy D[T0]
— 500 -
= scLom [
= REmoeE
— RECVOLS = O |-
— =T
I SCLRULLOEN [~
— S0 oA |-
— SENDARS

= s SDADEN
'_: i SLAVE STATIC ADDEESS: 00 | (7' hO0™7 h7F)

SENDDH! T .
= SENDOLS
— S SOARI_LOEN [
— STRTC
— STRT= =0 -
—a| SRS -
=y STORY
—a=zmoes STTT0] [~
e i STOFO =
—{ sToE

0K ] [ ] ] [ Help

Bl 13C &30

B4k 13C Wit SO A 5 3 1 verilog AR B, B HR AR E IP Customization”

R IBCBLE, A T SERILRY) 13C,
BTt SO S Ak ) FE T % S 13C.

K 3-157 ffion. GWINZ-1 P24
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3-157 Bt 13C & it X4

module GH_I3C (lgye, cmo, aco, aao, Sio, stopo, Strto, parityerror, dobuf, dout,

state, sdaoc, sclo,

sclpulloen, lgys,

sic, stopc, sStrto,

stophds, senddhs,
ce, reset, clk);

output lgyo;

output cmo;

output aco;

output =aaoc:

ocutput sio;

output stopo;
output strto;
ocutput parityerror;

output dobuf;
output dout;
output state;
output
output

ocutput sdaocen;
ocutput scloen;
cutput sdapullo;
output sclpullo;
ocoutput sdapulloen;
ocutput sclpulloen;
input lgys;
input cms;

input acs;

input ==s;

input stops;
input strts;
input lgyc;
input cmc;

input acc;

input =aac;

input sic;

input stopc;
input strtoc;
input strthds;
input sendzhs;
input sendals;
input ackhs;
input ackls;
input sStopsus;
input stophds;
input senddhs;
input senddls;
input recwdhs;
input recwdls;
input addrs;
input [7:0] di;
input sdai;
input scli;
input ce;

input reset;
input clk;

sdaocen, sScloen, sdapullo, sclpullo, sdapulloen,

cms, &cs, &as, sStops, strts, lgyc, cmeo, acc, aac,
strthds, sendahs, sendals, ackhs, =ackls, stopsus,
senddls, recwvdhs, recwdls, addra, di, sdai, 3cli,
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I3C i3ec_inst |
LEYO (1gyol ,
-CHMO (emo) ,
ACO{aco),
ARC{aao),
-5I0(=io),
-STI0PO (stopo) ,
.STRTO(strtao),
-PRRITYERROR (parityerror),
.DOBUF (dobuf) ,
DO (dout) ,
-5TATE (state),
5020 (sdao) ,
-5CLO{sclo),
-SDRACEN (sdacen) ,
-SCLOEN (scloen) ,
-SDAPULLO (sdapullao),
-SCLPULLO (sclpullao),
-SDAPULLOEN (sdapulloen) ,
-SCLPFULLOEN (sclpulloen) ,
-LEYS (1gys),
-CHMS (cma) ,
BCS (acs),
RS laas),
-5TOPES (stops),
-STRTS (strts),
LEYC{1gyel ,
-CHMC (cme) ,
JBACC lace) ,
JRAClaae),
-.8IC{=3iec),
-ETOBC (stopec) ,
-BTRTC (3trte)l,
-STRTHDS (atrthds) ,
-SENDRHS (sendahs) ,
-BENDRLS (sendals) ,
-ACEHS (ackhs) |,
-BACFLS (ackls) ,
-BTOESUS (stopsus) ,
-STOPHDS (stophds) ,
- SENDDHS (senddhs) ,
-SENDDLS (senddls) ,
-BECVDHS (recvdhs) ,
BRECVDLS (recvdls) ,
-BRDDRS (addrs) ,
.DI{di),
-SDAT (=adai),
-SCLI{secli),
.CE(ce),
-BRESET (reset),
-CLE{clk)

defparam i3c inst ADDRESS = 7'b0000000;
endmodule //EA_I3C

module I3C |

o ffagsertc ACE clear

EEe S fasserc ACE output

rns, S fagsertc ACE s3et

RCC, ffagsert continuity clear
LCEHS, fFACE high period divider
ACELS, FFACE low periocd divider
LCD, ffassert continuity ocutput
ACE, ffassert continuity set
LDDRS, ffzet dynamic address
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CE, Jfelock enable

CLE, //eclock input

CHC, Jfourrent master Set

CMO, Jfourrent master output

CMs, Jfourrent master Set

DT, Jfdata input

Do, JS/funbuffered data output

DORUF, fSibuffered data output

LEYC, S flegacy mode clear

LEYD, fSflegacy mode output

LEYS, Jfenter legacy mode set

BRRITYERROR, //indicater of parit bit error

RECVDHS, JSfaet receiving data high period divider
RECVDLS, S faet receiving data low period divider
RESET, Jfaayn_reset, active high

SCLI, JSfaecl input

SCLO, JSfacl putput

SCLCEN, JSfael putput enabkle, active low
SCLEULLD, JSfaecl pull-up output

SCLEULLOEN, //scl pull-up cutput enzkle, active low
SDRI, Jfada input

SDRO, Jfada output

SDROEN, Jfada output enabkle, zctive low
SDAPULLD, ffada pull-up ocutput

SDAPULLOEN, //sda pull-up cutput enzkle, active low
SENDRHS, S faet sending address high period divider
SENDRLS, Jfaet sending address low period divider
SENDLDHS, S faet sending data high period divider
SENDDLS, S faet sending data low period divider
5IC, JSfaystem interrupt clear

510, JSfaystem interrupt output

STRIC, Jfatart celar

STRTOC, Jfatart output

STRIS, ffatart set

STATE, Jfatate output

STRTHDS, ff3et start hold time

STORC, ffatop clear

STORD, f/3top output

STCQES, Jfatop et

STQPESEUS, J/S3et stop setup time

STOPHDS Jf3et stop hold time

parameter ADDRESS = 7'k0;

input LEYS, CMS, ACS, ARAS, STOPRS, STIRTS;
output LEYD, CMO, ACC, AARD, S5IC, STOPD, STRIO;
input LEYC, CMC, ACC, ARAC, S5IC, STOPC, STRIC:
input STRTHDS, SENDAHS, SENDALS, ACEHS;

input ACELS, STOPSUS, STOPHDS, SENDDHS:

input SENDDLS, RECVDHS, RECVDLS, ADDRS;
cutput PARITYERRCR;

input [7:0] DI:

cutput [7:0] DOBUFE;

output [7:0] DO:

cutput [7:0] STATE;

input SDAI, S5CLI;

output SDAD, SCLO;

output SDACEN, SCLOEN;

output SDAPULLO, SCLEULLO;

output SDAPULLOEN, SCLPULLODEN;

input CE, RESET, CLE;

endmodule

R PHIEIZ TP &3 3T RIS

Fre P sz A, IP Core Generator T ELE =444k, 13C it 304
FIFEIS, IREEAEH P A% P B SRR SC,  aniE 3-158 Fiios.
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3-158 R Hl{bi% IP & it SRR S 4

GW_I3C your instance name (
.lgyo(lgyo o), /foutput lgvo
.cmo (emo_o), //output cmo
.acaofaco_o}, S foutput aco
.aao (aao_o), //output aao
.sio(sio_o), //output s=io
.stopo (stopo_o), //output stopo
.strto(strto_eo), //output strto
.parityerror (parityerror o), //foutput parityerror
.dobuf (dobuf o), //output [7:0] dobuf
.dout (dout_o), f/output [7:0] dout
.state (state_o), ffoutput [7:0] state
.sdao(sdao_o), Jfoutput =dao
.scloisclo_o), f/output =sclo
.sdacen (sdacen_o), //output sdacen
.scloen(scloen_o}, J/output scloen
-sdapulleo(sdapullc o}, //output sdapullc
.gclpullo(gclpullo o), J/foutput sclpullo
.sdapulloen(sdapulloen_o), /foutput =sdapulloen
.sclpulloen(sclpulloen o), Jfoutput sclpulloen
.lgys (lgys_1i), //input lgys
.cms (cms_i), //input cms
.acs(acs_i), //input acs
.aas(aas_1i), //input aas
.stops (stops_i), //input stops
.strts(strts_i), //input strts
.lgvc(lgyc i), //input lgyc
.cme (eme_1i), //input cme
.acclacc_ i), //input acc
.aac (aac_i), //input aac
.sic(siec_i), //input s=sic
.stopc(stopc_1i), //input stopc
.strte(strte_i), //input strte
.strthds (strthds_i), //input strthds
.sendahs (gendahs_i), //input sendahs
.sendals (sendals i), //input sendals
.ackhs (ackhs_i), //input ackhs
.ackls(ackls_i), //input ackls
.stopsus (stopsus_1i), //input stopsus
.stophds (stophds i), //input stophds
.zenddhs (senddhs_i), //input senddhs
.senddls (gsenddls i), //input =senddls
.recvdhs (recvdhs i), //input recvdhs
.recvdls (recvdls_i}), //input recvdls
.addrs (addrs_i), //input addrs
.difdi i), //input [7:0] di
.sdai(sdai_i), //input sdai
.scli{scli_i), //input scli
.ce(ce i), //input ce
.reset (reset_i), //input reset
.elk(elk i)} //input clk

IP Core Generator 4 R 13C =41

PLF=AE GWINZ-1 284532 37/ 13C A, 7E 1P Bt B 5 13 device N

GWINZ-LV1CS16C5/14, FHAR4EH P Z KL & Options B & (5 5.,
i 3-159 i, i “OK”, PEAEH PR 13C IP Bttt

Fi-ThI e

PR 1BC 1P it SO T AE H s RV BC & 5 1 o “ Create In” ¥ & B2
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3-159 I3C IP Customization i% &

"% IP Customization l P | S|
. i
I3C: I3C SDR &
File
—. s Target Device: GWINZ-ZWICS1BCS,T4 Language:
e A
—w s e Create In: E:'l. 9testhip_rorehsrchge_i3e E]
— s
JE o Y Madule Hame: oW _T3C File Hame: agw_i3ec
e _ DOETC] [
—w A0oRE Options
—>c= SoEURT] [~
—cx
] -
—wcus SARITYERROR [
b =l
N Y
= SCLOEN
= REChDHE
= RECHOLE SCLPULLD [
==t
= scLRILLOEN [
= S0A0 |
= SENOAHE
R SADEN [
I SLAVE STATIC ADDEESS: 00 || (7" RO0™T BTF)
—w zEDoHE
AP [
—|z=oos
—{=c ZARULLOEN [
—»{ =T ~
—w{ =T ind
—»sTToE STRTD [~
—s{ =T
R STT=TC) (e
—» smorsus R
—»zoRos
0K ] [ ] ] [ Help

3.6 SPMI

SPMI @& —FX& B ATE L, P B RS (SoC) [MIEERR IR
Eila (PC) 5—Aa 2 /N HEE LR HEE (PMIC) BRI R AHIE.
SPMI 1 Z Gt 5E5 1 FH HA> SPMI B2k B2 A% SoC A 3 L 8k ) FE A At
/B k. 7E IP Core Generator FL1fi 7, H#dy “SPMI”, Fim A< &
7~ SPMI [FIFE IS B2, Wi 3-160 firx.
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3-160 SPMI HE BB E

r
\'-,‘u& GOWIN FPGA Designer - [IP Core Generater]

2w Ele Edit Project Tools Window Help

=
Name Version
4 Hard Module

3 BandGap

b CLOCK

> Dsp

> 13C

> Memory

4 SPMI

&b SPMI 1.0
b User Flash

> Soft IP Core

v Start Page B

BIEIE
= & It
Information
Type: SPMI
Vendor: GOWIN Semiconductor
Summary: Gowin IPCore SPMI is a two-wire serial interface that connects the

integrated Power Controller (PC) of a System-on-Chip (SoC) processor
system with one or more Power Management Integrated Circuits (PMIC)
voltage regulation systems. SPMI enables systems to dynamically
adjust the supply and substrate bias voltages of the voltage domains

inside the SoC using a single SPMI bus.

Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

IF Core Generator

s

7t IP Core Generator FHH, X(idi SPMI, it SPMIF] “IP
Customization” & H. %% NAFE “File” ECEAME. “Options” FLEHE. i
I A P RN 3 Bh %l “Help”, Wi 3-161 Fior.

3-161 SPMI B IP Customization B Q413

o IP Customization

SPMI: SPMI

1 o |F

File
Filefil EHE
Target Device: GRINZ-IVICS1BCS/T4 Language:
Create In: E:%\1. Qtesthip_coresrehgw_spmi
Module Hame: G _SENI File Hame: gw_spmi
Options |
—# CLK
oL ADDROE:0] Functional Configuration
[7] Shutdown by VCCER
cE DATAD[T:0] =i Master/Slave: () Master @ Slave . ]
—# RESETN Opt 10[’18&3*@
Master Configuration
—»{ LOCRESET 01 =
STATELS0] nIn: 0 E SCLK Wermal Period: [3 |2
— FA
Fespond Delay: |0 . SCLE Low Feriod: & =
»sa CMD[R:0] e
»lca Slave Configuration
SDATA - . -
=g ADDRI[20] S0 B
— DATA[7:0] SCLK bt General Configuration
— ENEXT Request Pipeline Steps: 1 2 Clock Frequency: 1 =
D Enable State Code Register D Enable Decode Command
o D Clock From External Enable Reset Command
IR EHE

Helpd#$A

[ ][ ] ][ Help
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1. File it BAHE
File fic & HEH THC & 724 SPMI SEGIAL SCAEROFISRME S, W& 3-161
FRIER File Fid EHERTN o
SPMI ] File Fic & AE [ fd A0 SP #iHe2k4el, EARE S 3.1Block
Memory > 3.1.1SP ¥] File it B AE .

V|

HHTX A GWINZ-1 52 # SPMI, 41 Target Device &£ H:Ath device, SPMI B, Jikr 4
R 1P
2. Options it & HE

Options Bc B HE A T H B FI4 = = % R 1E SPMI i X+ SPMI T
FeE(E S, Wkl 3-161 H145RiE ) Options At EHEFTR .

3.

Functional Configuration:

- Shutdown by VCCEN: @it 451 VCCEN i, ik s
IIET, U SPMI B AE ThRe AN aT H .

- Master/Slave: ¥ SPMI & & N EHLEMAL.

Master Configuration:

- MID: EHLWID, wELHEN 0-3, BRIMEN 0.

- Respond Delay: & 1 N ZE IR i [A] o

- SCLK Normal Period: Normal #z T sclk ) HAK JE .

- SCLK Low Period: HEARIEIZT sclk i HIHK

Slave Configuration:

- SID: #& SPMI MWL ID.

General configuration:

- Enable State Code Register: J& FHEiZEH 7745, B, s
A FPIRAS AR 247 2871 T, W% tH STATE s isd — 4
AR

- Request Pipeline Steps: ¥ & iK% 5 KA 1] FI 2EIB P K .

- Enable Decode Command: Jo FHEEE R RS . a0 Sk £ a g
a4, SPMI KRGS AL, REHR, %I‘?ﬂﬂlﬂﬁ%@%ﬁﬁé\

- Enable Reset Command: & A EE ;4.

- Clock From External: J& F 8(2% F b 8
Clock Frequency: ZGihf s,

DEEE

@EE*EEI&T%% IP Core HIBCE &5 HonpIFER], a1l 3-161 F ksl
Bt B AE BT
4. Help #%41

Hifi “Help”, &7~ IP Core [WECEAS S ULTH, WK 3-162 Fiws.
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3-162 Help f§ 2.

SPMI

Information
Type: SPMI
Vendor: GOWIN Semicenductor
Gowin IPCore SPMI is a twe-wire serial interface that connects the
integrated Power Controller (PC) of a System-on-Chip (SoC) processar
Summary: system with one or more Power Management Integrated Circuits (PMIC)
. voltage regulation systems. SPMI enables systems to dynamically adjust
the supply and substrate bias valtages of the valtage domains inside the
SoC using 3 single SPMI bus.
Options

T ™ S

] Shutdown by VCCEN - Shutdown by external pin WCCEN., If choose this option,
Functional SPMI's communication function will not be available.
Configuration
Master/Slave - Set SPMI to master or slave.

MID - Set the identifier of the SPMI master
Respond Delay - Set the response delay time.
Master Configuration
SCLK Normal Period - St the period of the sclk in normal mode.
SCLK Low Period - Set the pericd of the sclk in sleep mode.
Slave Configuration SID - Set the identifiar of the SPMI slave.

Enable State Code Register - Enable or disable registars, For example, If you
choose the Enable State Code Register option, the output STATE data will gao
through one register.

Request Pipeline Steps - Set the delay step size of the request signal sampling
time.

Enable Decode Command - Enable or disable decoding .If you choose Enable
Decode Command, SPMI will decode the reset, sleep, shutdown, and wakeup
commands.

General configuration

Enable Reset Command - Enzble or disable the reset command.
Clock From External - Enable or disable the external clock.

Clock Frequency - System clock frequency

Copyright{C)2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.

Help U1 [ AL3E 247 IP Core IIMEE A4, DL Options £ IiAC & 1 16 2
W
IP 4 B304

& 3-163 fifzk, SPMI 1] “IP Customization” & L& 52 ilia, it
“OK”, FEALIBCE S “File Name” i 44 [0 = AN S0
- BilkE = FE SPMI ¥t SfF “gw_spmiv”;
- H P P &k SO AR St “gw_spmi_tmp.v”;
- BiLEE SPMI IR E ST “gw_spmi.ipc”.
ik verilog 1 5 A SO
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3-163 BELEM IP Customization

" IP Customization P | Ei
. g
SPMI: SPMI o
File
Target Device: GHINZ-ZVICS16CE/T4 Lenguage:
Create In: E:4l 9testiip_coreisrebaw_spmi )
—»CcLK Module Hame:  GH_SEMI File Wame:  gw_spmi
ADD RO[3:0] =t
—® CLKEXT Options
—®|CE Functional Configuration
DATAQ[T:0] (==
—{RESETN [7] Shutdewn by VCCEN
Master/Slave: () Master @ Slave
—{ LOCRESET STATE[15:0] = - i
Pa Master Configuration
. WID: i SCLE Wormal Period: |3
»oa C MD[3:0] e
ERespond Delay: |0 SCLE Low Ferioed: 3
—»Ca
ADDRIE) SDAA [ Slave Configuration
SID: 0 %
1 D ATALT:0] SCLK
ENENT Genersl Configaration
Request Fipeline Steps: 1 = Clock Frequency: 1 =
] Enshle State Code Rezister [ Enskle Decode Command
[] Clock From External Enzble Rezet Command
08 | [ Cancel |[ help

54 SPMI i&it3c ik

Btk SPMI Bt S0 52 21 verilog bR, B HE “IP
Customization” # [ SPMI it &, F=AEsEflibir) SPMI, @ik 3-164 Fis.
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3-164 Bt SPMI &it 34

module W _SPMI (addro, datac, state, omd, sdata, =clk, clk, o=, resetn,
locres=et, pa, =a, ca, addri, datai, clkewt, enext):

output [3:0] addro:
cutput [7:0] datac:
cutput [13:0] =tate:
output [3:0] omd:
incut =data:

inout =clk:

input olk:

input oe:

input resetn:
input locreset:
input pa:

input =a:

input ca:

input [3:0] addri:
input [7:0] datai:
input clbext:
input enext:

SEMI =pmi ims=t |

-ADDRO {addre) »

.DATAO (datao) ,

OTATE { state] »

LMD { cmed )

SDATA (=data) .

LR =elk] .

LR {elk) .

LEice] ,

BESETH (resatn] ,

.LOCBESET { Locreset) ,

BRipal,

ERhimal,

JCAleal ,

ADDRI {addri) .

.DATAT {datai) ,

JCLFEXT (elbext]

ENEXT { exext:]
1:
defparam =pmi_inst. FORCTION CTEL = 7'bO00CLO0:
defparam =pmi_inst MSID CLESEL = 7'bO000000:
defparam =pmi_inst. BESPOKD_DELAY = 4'bO00C:
defparam spmi_inst SCLE WODMAL PERICD = 7'BOOOOCLL:
defparam =pmi_inst. 2CLK LOW PERIOD = 7'bO0OCOLL:
defparam spmi_in=t.CLE_FREJ = 7'bLO000OCD:
defparam =pmi_inst. SHOTDOWH BEY EWARLE = 1'bi:

endmpdule /S0 _ZEMI

module ZPMI (CLE, CLFEXNT, CE, BESETK, EWEXT, LOCBESET, PA, 2R, CA, ADDRI,
DATAI, ADDRO, DATAD, STATE, OMD, ZDRT2, ZCLE)

/% =ynthesi= =yn black box black_box_pad pin="30ATA,Z3CLE" =yn_noprume = 14/;

parametar FORCTION CTEL = 7'hbO:

parameter MEID CLESEL = 7'bl:

parameter DESPOND DELAY = 4'LL:

parameter SCLE WOBMAL PERIOD = 7'bl:

parameter SCLE, LOW_FERIOD = 7'bi:

parameter CTLE FREQ = 7'bl:

parameter SHOTDOWH EY EMAELE = 1'bl:

input CLEEXT, ENENT:

incut ZDATR, 2CLE:

input (LK, CE, BEIETH, LOCBESET:
inmput FR, FA, CR:

input [2:0] ADDRI:

input [7:0] DATAIL:

cutput [3:0] ADDRO:

output [7:0] DRTAO:

output [13:0] STATE:

cutput [3:0] OMD:

endmpdule
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R PBILIZ TP & 30 BRSO

F e P sZBrN L IP Core Generator T B7E P2 4E 14k SPMI #8113
P ES, TRREER P A% 1P Bt SO AR AR SO, ] 3-165 ATz

3-165 AP HILZ IP Wit XA BRI 4

GW_SPMI your instance name |

.a2ddro (addro_o),

SFfoatput [3:0] addro

.datac (datac_o)}, SSoutput [T7:0] datac
.State(state_o), /Soutput [15:0] state
.cmd (cmd o}, //output [3:0] cmd

.2data(2data_io), /
ffinout sclk

-53clkisclk io),

finout =data

.clkiclk i}, //input clk
ce

.cefce_1i),

S finput
.resetn (resetn_ij,
-locreset (locreset 1),

Sfinput resetn
fS/input locreset

.pafpa i), //input pa
.2a(=sa_i), //input =a
.cafca_i}, f/input ca
-addri (addri i), //input [3:0] addri
.datai (datai i), //input [7:0] datai

.clkext (clkext i), //
//input enext

.enext (enext i)

input clkext

IP Core Generator % SPMI 7=

LF= A GWINZ-1 8444 SCRFI SPMI MBI, 76 1P TiC B SR HIE 3% device
9 GWINZ-LVIFN32C6/I5, Jfii4H 2k % B Options it B /5 K., Fif
M B i 3-166 fon, Hiii “OK”, AR T SPMIIP #it Seft.

P SPMIIP it SCHE e B s R IE B S “Create In” ¥ B B
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3-166 SPMI IP Customization & &

"% IP Customization

SPMI: SPMI

CLK
CLKEXT ADDRO[3:0]

CE
DATAD[T:0]
RE SETN

LOCRESET STATE[15:0]

PA

sa CHMD[3:0]
CA

SDAA
ADDRI[3:0]

DATAT:0] _

EEEEEERNER

ENEXT

.

i

e

—

& &

File
Target Dewice: GWINZ-LV1FN32CE/IS
Create In:

Module Hame:

Options

G _SEMI

E:%1. Qtesthip_corehsre'igw_spmi

—

File Hame gw_spmi

Functional Configuration
[7] Shutdown by YCCER
Master/Slave:
Master Configuration
NID: 1}

Respond Dlelay: |0

Slave Configuration

SID: 0 %

General Configuration
Fequest Pipeline Steps: 1 =

D Enable State Code Register
D Clock From External

() Master @ Slave

SCLE Hormal Feriod: |3

SCLE Low Ferioed: S

Clock Frequency: 1 =

D Enable Decode Command

Enable Reset Command

04

][ ] ][ Help

3.7 Shadow Memory

17, Shadow Memory (SSRAM) & E i SZHl RAM16S CHuit A )
RAM16SDP CF:X0 ). ROM16 (R i),

3.7.1 RAM16S

RAM16S A #uum O TAERIE, A LLlid RAM16S1. RAM16S2.
RAM16S4 = Fhi = 2852l . SSRAM 5 KA 25 BRI & 4 B S (A
[EfiAE . 7E IP Core Generator #t[H, i “RAM16S”, FHAM <R
N~ RAM16S [IFHC R BREEE, Wl 3-167 Fin.

SUG284-1.9
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3-167 RAM16S {5 2 BIE

- 2
Ay GOWIN FPGA Designer - [IP Core Generator] EIM
| File Edit Project Tools Window Help =& x

O T HiocHE & W
5
Version
Hard Module RAM 165
BandGap
CLOCK
pse Information
I3C
Memory Type: RAM16S
3 Block Memory
“ Shadow Memory Vendor: GOWIN Semiconductor
i RAM16S 1.0 Summary: Shadow memory can be configured as single port mode. In this mode,
i RAM16SDP 1.0 the shadow memory supports different read and write data widths, and
i ROM16 1.0 it can be implemented by primitive RAM1651, RAM1652 and RAM1654
SPMI or a combination thereof. It can also be initialized by a memory
User Flash initialization file.
Soft IP Core
4 1 ] » Copyright(C) 2014-2015 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Page B & IF Core Generater B
L

7f IP Core Generator #ifid, i RAM16S, 3 H RAM16S ¢ “IP
Customization” % 1. Z& OEHE “File” FLEHE. “Options” FLEHE. ¥
1 C &5 HE P A Bh %4l “Help”, W&l 3-168 s .
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3-168 RAM16S B IP Customization & A45#)
f "% IP Customization l ? ﬁ1
RAM16S &2
File Fi|e@ﬂ§f@
Target Deviee: GHIN-UVOLQITECS/T4 Language: |Veriloz «
Create In: E:\ide'zowin_ramlBs [:]
| Address Depth: 2 = Option@ﬂ%ﬁi
o] - EAMIBS Usage: 1 MUY Usage: O
= Memory Initialization File: G
vim BCEIE
A& helptit
[ 0K J[ Cancel ][ Help ]
1. File fic EAE
File Bt B HEF THCE 4 RAM16S SE4k SO RIAHSAE S, Wk 3-168
R FRYER File B B AEFT /N
RAM16S (1] File Bt BAE {8 AT SP BB, HAKi1ES% 3.1Block
Memory > 3.1.1SP [{] File fic B 1E .
2. Options At BAHE
Options BLEHEA T 7 B & X s /A L E S B, WK 3-168
H Options EC & HEFTR
RAM16S [] Options fic & HE A1 SP #ibifel, AikiES% 3.1
Block Memory > 3.1.1SP H[] Options it & 4E .
3. iR EHER
® it E HEE R 2H] IP Core FBCE &5 BonBIAE K, far N om E AL
Ti MR Options Bt & SIS 585, WP 3-168 i bwyd: 15t 1 L B AE AT 7 5
® Options It & F [\ bR E “ Address Depth” Bt B 50 ad AL,
HARALFE “Data Width” BB 5200 di 1 dout FA7 5
4. Help %41
M “Help”, &7 IP Core WAL E S AITLH, W 3-169 .
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3-169 Help 8 2.

RAM16S
Information
Type: RAM165
Vendor: GOWIN Semiconductor

Shadow memory can be configured as single port mode. In this mode, the shadow memaory supports different read and
Summary: write data widths, and it can be implemented by primitive RAM1651, RAM1652 and RAM1654 or a combination thereof. It
can also be initialized by a memory initialization file.

Options

Address Depth - Set the size of the address depth.
Data Width - Set the size of the data width,

Width & Depth
Calculate - Calculzte the resource usage in the design and display results below.
RAM165 Usage - Display the number of RAM165 used.

Resources Usage -
LUT Usage - Display the number of LUT used.

MUX Usage - Display the number of MUX used.

Initialization Memory Initialization File - Set the memaory initialization file {.mi} path.

Help T EL5 2417 IP Core [AEE A4, UL Options £ WAL B 11 ] 2
i
IP & g3

K 3-170 i, RAMI6S [1 “IP Customization” & L& 58 G
Hidr “OK”, FAEURLESCAF “File Name” g 44 1) = AN 304
- Pk E = EE RAM16S 3t 3C4 “gowin_ram16s.v”;
- B RAM16S it SO bR S
“gowin_ram16s_tmp.v”;
- L TE RAM16S WL E SCfF “gowin_ram16s.ipc”.
P B I E S 2 VHDL, PPAERETRA SO S E 8. vhd. Nk
L verilog 1 & A 447 AR 1S
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3-170 EEM IP Customization
[ " IP Customization u—J@ &1
RAM16S &
File
Target Device: GR1H-UVALAITECS/T4 Language:
Create In: E:hidehgowin_ ramlfis [:]
Module Hame: Gowin EAMIGS File Hame: gowin_ramlbs
Options
Width & Depth
Addres= Depth: 2 =
= ck
Data Width: 1 =
= ir Rezovurces Usage
doupl) == RAMIES Usage: 1 M Usage: O
B LUT Uszage: O
Initialization
=t ad ]
Memory Initialization File: D
A&
] [ Cancel ] [ Help
flik RAM16S i3
Btk RAM16S it STy 58 1 verilog #EHL, BHediidls “ 1P
Customization” '] RAM16S KL &, fAESLFI{Li RAM16S, & 3-171
Fi7R .
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3-171 $l{t RAM16S &it X4

module Gowin RAM16S (dout, di, ad, wre, clk);

cutput [0:0] dout;
input [ di;

input [0:
input wre;
input clk;

[ ]

.C
0] ad;

wire gw_gnd;
assign gw_gnd = 1'b0;

EAMI16S1l ssram spxl 0
.DO(dout [0]),
.DI(di[0]),
LAD({gw_gnd,gw_gnd,gw_gnd,ad[0]}),
.WRE (wre),
.CLE (clk)

)

defparam ssram spxl 0.INIT 0 = 1&'h0000;

endmodule //Gowin RAM16S

R PEHILIZ TP & 3B RIR S

e P szPrMN , IP Core Generator T H7F =4 454k RAM16S #¢
TSR R R, IR PB4 % RAML6S 31 SCAE R S, i 3-172
Fs o

3-172 AP HILiZ IP & i+ AR AR ST 4

Gowin RAMI1eS your instance name (
.dout (dout_o), //ocutput [0:0] dout
.di{di i), //input [0:0] di
.ad(ad_1i), //input [0:0] ad
.wre(wre i), //input wre
.clk(clk i) //input clk

[ W N |

IP Core Generator 4 i RAM16S 7=l

GnH P e AR 9Oy 6, B TESEDN 2 () RAM16S IP, LA device
I GWIN-UVILQL76C6/15 M, Fimft & 3-173 frw, #HIaat i
AIARYE P 7 LR Initialization & ORCE, i “OK”, P4 P TR
RAM16S IP ¥t 30tk

7L ) RAML6S IP Lt S FTAE H I ARCE S h “Create In” %
BT
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3-173 RAM16S IP Customization i% &
f 2w IP Customization m‘

RAM16S O

File
Target Dewice: GH1N-UVILA1TECS/T4 Lememegs:
Create In: E:'idehzowin ramlfis :]
Module Hame: Gowin FAMI1ES File Name: zowin_ramlbs
Options
e b ¥idth & Depth
hddress Depth: B =
" Data Width: 2 =
douti 7] =
=] a1 1] Resources Usage
RAMIES Vsage: 1 M Vzage: O
= LUT V=age: 0O
Initialization

Memory Initialization Fila: [:]

& &

0K || Cencal |[ nelp

3.7.2 RAM16SDP

RAM16SDP & - Xi it [ TAEAR 2L, A i# ik RAM16SDP1.RAM16SDP2,
RAM16SDP4 =& = 24528l . SSRAM & KA A BN S A RS H)
AFITANE . £ IP Core Generator 5+, #ii “RAM16SDP”, Fiifl Al
2x k7~ RAM16SDP HIAHIG S SEMEEL, Wil 3-174 Fiw.

3-174 RAM16SDP H{EBBE
r\’N GOWIN FPGA Designar - [IP Core Generator] E‘E&J‘

. Ble Edit Project Tools Window Help - =)=

S [ & M

8
Name Version
- Hard Module RAM lssDP
3 BandGap
P CLOCK

> Dsp

> 3C
4

Information

Memory Type: RAM16SDP

b [ Block Memory
Vendor: GOWIN Semiconductor

4 [ Shadow Memory
" RAM16S 1.0 Summary: Shadow memory can be configured as semi dual port mode. In this
& RAM16SDP 1.0 mode, the shadow memory supports different read and write data
‘4 ROM16 1.0 widths, and it can be implemented by primitive RAM16SDP1,
b SPMI RAM16SDP2 and RAM16SDP4 or a combination thereof. It can also be
b User Flash initialized by a memory initialization file.

b Soft IP Core

Copyright(C) 2014-2019 GOWIN Semicanductor Carparation, All Rights Reserved.

® Start Fage ) IF Core Generator [} ‘
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7E IP Core Generator #tiid, X “RAM16SDP”, ##H “IP
Customization” & H. %& LW “File” FLEME. “Options” FLEHE. Ui
I & HE B A B4t “Help”, Wil 3-175 fizs.
3-175 RAM16SDP B IP Customization B Q413
f % IP Customization @Iﬂ—hr

RAM16SDP o

File :
filefic 1=
Target Device: GRIN-UVILOITECS/T4 Language:

Create In: E:hidehgowin ramlfsdp C]

Module Hame: Gowin ReM1ESDF File Wame:  gowin_ramlBsdp

Options

#idth & Depth

B Address Tepth: 2

optionfic EHE

Akl [afe

SN P Data Width: 1

Besources Usage

R#MIBSDF Usage: 1 M Usage: O

g LUT Usage: O

e w200

Initialization

Memory Initialization File: G

I B ETE

A ® helpfZd

0K | [ Cameel || e |

1. File i & AE
File it B AEH T-BL & 7~ 4 RAM16SDP SZElfk SCA- A 15 8, FriFEm
File FC EAMEWIE] 3-175 s
RAM16SDP [ File Bt BAEF £ A1 SP #2511, 2% 3.1Block
Memory > 3.1.1SP + File it EHEN4H.
2. Options At BAHE
Options At B AEH T FH 7 H i S0 B A g2 L EE R, WK
3-175 FiHR7ER Options Bt & HE TN o
RAM16SDP [] Options FC B HE ) ff FH AT SP AL IIRALL, S5
3.1Block Memory > 3.1.1SP ' Options At & #fE .
3. i G EAE
® it EAE KRR 24T IP Core IR & 25 B BIAE I, i N H i A7
M Options W0 & 92 B 37, &l 3-175 thbai R BAE K TR
® Options Fic & H (1)K Address Depth Pt & 520 wad A rad 1)
Pr%E, BEALTE Data Width Bt & 520 di 1 dout FI4 %
4. Help %41
¥ “Help”, &7x IP Core [WECEFE U, Wi 3-176 Fis.
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3-176 Help f§ 2.

RAM16SDP
Information
Type: RAM165SDP
Vendor: GOWIN Semiconductor

Shadow memaory can be configured as semi dual port mode. In this mode, the shadow memory supports different read and
Summary: write data widths, and it can be implemented by primitive RAM16SDP1, RAMLI65SDP2 and RAM165DP4 or a combination
thereof, It can also be initialized by a memaory initizlization file.

Options

e e

Address Depth - Set the size of the address depth.
Data Width - Set the size of the data width.

Width & Depth

Calculate - Calculate the resource usage in the design and display results balow.

RAM16SDP Usage - Display the number of RAM16SDP used.
Resources Usage

LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.

Initialization Memory Initialization File - Set the memory initizlization file {.mi) path.

Help Ui THI .46 2417 IP Core [HEEA4H, UL Options £ AL B 11 ] £
L.
IP 4 jSC i

A 3-177 iz, RAM16SDP f“1P Customization” & I it & 5¢ 5 »
iy “OK”, PPAEVIRLE S “File Name” i 44 19—/ S0
- HltbE =5 E RAM16SDP it 34 “gowin_ram16sdp.v”;
- HPABMZ P Bt SO FBIAR SCAF “ gowin_ram16sdp_tmp.v”s
- Hi4k)EE RAM16SDP FIBCLE S/ “gowin_ram16sdp.ipc”s
W B Pk RS A2 VHDL, WA e 4 e 408 .vhde T
A UL verilog 18 5 AR 2H = A 1) ST
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3-177 BECEMY IP Customization
[ " IP Customization u—J@ ﬂh‘
RAM16SDP e
File
Target Device: GWIH-UVALAITECS/T4 Language:
Create In: E: 1. Qtesthip_corehsrelgowin_ramlB=dp E]
Module Hame: Gowin_RAM1BSIF File Hame: gowin_ramlfsdp
ol Options
Width & Depth
B L Address Depth: 2 z
N s Data Width: 1 :
Eesources Usage
e R&MIBSDE Usage: 1 M Vsage: O
| = LUT Vsage: 0O
Initialization
Memory Initialization File: || E]
A&
0K | [ Cencel |[ Help
4t RAM16SDP &30
7146 RAM16SDP Bt U N 58 %K) verilog i, Bidkrpiidls “1P
Customization” ) RAM16SDP AL &, 77 sL#i{Li) RAM16SDP, i
3-178 fi7r.
!
FEAE IS RAM16SDP 1) div dout (%4 % FZ Al “IP Customization” #1f] RAM16SDP
e B — 3
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3-178 Hl{t RAM16SDP &it X4

module Gowin RAMIGSDP (dout, di, wad, rad, wre, clk):

output [0:0] dout;
input [ 1 di;
input [ 1 wad;
input [ 1 rad;
input wre;

input clk;

[ T s
[ T Y

wire gw_gnd;

assign gw gnd = 1'k0;

[RAM16SDP1 ssram sdpxl 0 (
DO (dout [2])
.DI(di[071),
.WAD ({gw_gnd, gw_gnd, gw_gnd,wad[0]}),
.EAD ({gw_gnd, gw_gnd,gw_gnd, rad[0]}),
.WRE (wre) ,
.CLE (clk)

I
defparam ssram sdpxl 0.INIT 0 = 16'h0000;

endmodule //Gowin RAMI1GSDP

R PBILIZ TP & 3 YRR S

e FH PR szBrM L, 1P Core Generator 1B 78 = 44514t RAM16SDP
B SRR R, TRERAEA P AL IZ 1P BT SO AR SO, W 3-179
Fiom o

3-179 AFHILE IP R it AR RAR 4

Gowin RAMI1GSDP your instance name (
.dout (dout o), //output [0:0] dout
.di(di i), //input [0:0] di
.wad(wad_1i), //input [0:0] wad
.rad(rad i), //input [0:0] rad
.wre(wre i), //input wre
.clk(clk i) //input clk

[}

[
[ I

IP Core Generator 4, RAM16SDP =4l

B P AR A3 55 32, HUHESERE A 4 ) RAM16SDP IP, L
device % GWIN-UVILQ176C6/I5 Jyfil, FLimfc & fl&l 3-180 fix, M
(SO AR P 75 2245 Initialization & CTACE, #ili “OK”, 7=/ B
F 1 RAM16SDP IP it 304,

FEA ) RAM16SDP IP & i SR A fE B sk RN EL & AT “Create In”
HWHE T,
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3-180 RAM16SDP B IP Customization i& &

-

¢4 IP Customization

RAM16SDP

—] di[20]

e wad[4:0]

—] r5d]40]

dout3:0] pe——

B

Options

File
Target Device: GHINZ-ZVICS1BIZ
Create In: E:hidehgowin_ramlB=dp

Module Hame: Gowin_RAMIBELFR File Hame: gowin_ramlB=dp

Lguass

L]

fidth & Depth
Address Depth: 32 =

Data Width: 4 =

Rezources Uzaze

EAMIBSDE Uzage: 1 M Usage: O
LUT Usage: O

Initialization

Memory Initialization File:

[ [omea |

Help

A

3.7.3 ROM16
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ROM16 & H 40 . SSRAM 1) i K A7 il &5 AR 4 05 7 85 R AN [ T A
[d. 7E IP Core Generator %[ H, ¥ “ROM167, F1H 45 <> &7~ ROM16
[PIFROAE S EE, Wik 3-181 Fiiuw.

3-181 ROM16 HE BB E

-
{;‘\") GOWIN FPGA Designer - [IP Core Generator]

2. Ele Edit Project Tools

Window Help

Feogt Medan Gif1B-UVILALTECS/ T4 [ E]

S B &I

ROM16

Name Version
4 Hard Madule
3 BandGap
> CLOCK
> Dsp
> 13C
el Memory
3 Block Memory
4 Shadow Memory
& RAMIGS 10
& RAMI6SDP 10
i ROM16 1.0
4 SPMI
SPMI 1.0
b User Flash
b Soft IP Core
Start Page B &

Information
Type: ROM16
Vendor: GOWIN Semiconductor

Summary:

Shadow memory can be configured as ROM mode. In this mode, the
shadow memory supports different read data widths, and it can be
implemented by primitive ROM16. It can also be initialized by a memory
initialization file.

Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

e ]

IF Core Gemerator
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£ IP Core Generator i, X di“ROM16”7, 3 ROM16 [“IP
Customization” & M. & 4% “File” FCEHNE. “Options” FCEHE. i I
fic B HE AN Bh 40 “Help”, 4nl& 3-182 fis.
3-182 ROM16 By IP Customization B A&
[ " IP Customization LI_J@ i&1

ROM16 s

Fils .
fileB EHE
Target Deviee: GRLE-UVILALTECS T4 Language:

Create In: E:\idehzowin romlf E]

Module Hame: Gowin_ ROM1G File Hame: gowin_romlf

Options

t#idth & Depth

optionft BHE

Address Depth: 2

- 20[00] dourp] .-
Data Width: 1

ROME Usage: 1 MO Usage: 0

LUT Usage: O

Initialization

ﬁﬁuﬁm @E%E Memory Initialization File: D
B & helpizzil

1. File fic EAE

File it & & 1 FH T & 774 1) ROM16 Seilb SeAE A A5 B, &
3-182 HARiER) File Bt BAHEFTR

ROM16 1] File Fic B HE 1) f# F Fl SP A [112540L, 12 % 3.1Block
Memory > 3.1.1SP H[{] File fic & HE.
2. Options [t & HE

Options FCEHEA T-H 7 H & X R S OB AAHE 2 AL EE B, wE
3-182 F1#R1¥: ) Options fic & HEFT 7R .

ROM16 [¥] Options Mt & HE {4 A SP B4, 1552 3.1Block
Memory > 3.1.1SP '] Options FC & .
3. it I B AE

Fict B A P 2 7 24 10 1P Core (RCE 25 FonIRER], i N i 1 B9 AL 58
HRYE Options Pt B SLA T HT, & 3-182 HbsyE: e B AE K o s

Options I & k& & Address Depth it & 5201 ad A7 55, Bdifs
7 Data Width fic & 52m dout FI47 %8 -
4. Help #%40

i “Help”, Z7x IP Core FIRCE (5 ST, 41l 3-183 Fiw.
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3-183 Help f§ 2.

Information
Type: ROM18
Vendor; GOWIN Semiconductor
Summary: Shadow memory can be configured as ROM mode. In this mode, the shadow memory supports different read data widths,
. and it can be implemented by primitive ROM16. It can also be initialized by a2 memaory initizlization file.
Options

Address Depth - Set the size of the address depth.

Width & Depth
Data Width - Set the size of the data width.

Calculate - Calculate the resource usage in the design and display results below.

Block Ram Usage - Display the number of ROM16 uzed.
Resources Usage
LUT Usage - Display the number of LUT used.

MUX Usage - Display the number of MUX used.

Initialization Memeory Initialization File - Set the memaory initialization file {.mi) path.

Help T A5 2417 IP Core [HEE A4, UL Options £ WAL B 114 ] 2
Wi
IP & g3

i 3-184 fizx, ROMI16 [f) “IP Customization” & FC & 5 e, H
di “OK”, P#ALLERE S “File Name” iy 44 i) = AN S
- kS = JEE ROM16 Wit X ff “gowin_rom16.v”;
- HPEMkz P Bt SR A “gowin_rom16_tmp.v”;
- HfbJEE ROM16 L E S “gowin_rom16.ipc”.
G B IR IIE S & VHDL, AT SRS G40 vhd. T ig
A verilog i& & AN A 5= RS
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3-184 BLEMY IP Customization
[ " IP Customization u—@ _Eh1

ROM16 37
File
Tarzet Dewice: GHIN-UVALOITECS/T4 Remsreges
Create In: E:hidebgowin_romlf [:]
Module Wame:  Gowin ROMIG File Fame:  gowin _romlf
Options
Width & Dlepth
hddress Depth: 2 :
B i Data Width: 1 z
Resources Usage
ROM1G Usage: 1 NI Usage: O
LUT Usage: 0
Initialization
Memory Initialization File: D
& &
0K || Comcal || Melp |

flik ROM &3

%4t ROM16 # it SCF N 52 B 11) verilog FEEL, iR 5 “IP
Customization” H[) ROM16 BLE, r=Esefl{br) ROM16, Wik 3-185 A
7N
!
FEA 52 ROMA6 1) dout (%4 %5 £ A1 “ 1P Customization” H(f) ROM16 Bt & —#.
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3-185 $l{t ROM16 &it X H

module Gowin ROM1é (dout, ad):

output [3:0] dout;
input [3:0] ad;

ROM1& ssram rom 0 (
.DO(dout[0]) ,
LAD(ad[32:01)

)i

defparam ssram rom 0.INIT 0O 16'h0000;

ROM1& ssram rom 1 (
.DO(dout[1]1),

LAD(ad[3:0])
) ;
defparam ssram rom 1.INIT 0 = 16'h0000;
RCOM1é ssram rom 2 (
Do (dout[2])
AD(ad[3:0])
) ;
defparam ssram rom Z.INIT 0 = 16'h0000;
ROM1é ssram rom 3 (
Do (dout[3])
AD(ad[3:0])
) ;
defparam ssram _rom 3.INIT 0 = 16'h0000;

endmodule //Gowin_ ROM16

R PEIE TP it SR RAR SO

IP Core Generator . 2.2 & P ) sEBr N, 727244514 ROM16 1311
SCAERIE,  IRERAEF P A% 1P it SR AR S, i 3-186 ATk

3-186 A FHIML IP & it 34 a9 AR L4

Gowin ROM1& your instance name (
.dout (dout_ o)}, //output [3:0] dout
.ad(ad i) //input [3:0] ad

IP Core Generator 4§ ROM16 7<%l

UNFH P TR FE A M b B8y 32, BB TEE N 4 ) ROM16 IP, L device
e GWIN-UVILQ176C6/I5 Jyfl, FinlcE anl&¥ 3-187 fraw, wl#R#E i/
T, {E Initialization & (AL EHIGAI SO, #di “OK”, P22 1 BT i
ROM16 IP ¥ it 3CfFs

FEAE) ROMAG IP B SCERFTLE H B BCE St “ Create In” W H
B AE o
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3-187 ROM16 By IP Customization i% &

-
s IP Customization

A=)

ROM16

— 2[4 0] AOUE ] e

B &

File
Target Device: GNIF-UVILOITECS/ T4
E:hidetgowin_romlb

Create In:

Module Hame: Gowin ROM1E

Options

File Hame:

&

Lot

gowin_romlf

2

&

Width & Dlepth

Ak

hddress Depth: 32

Data Width: 4

LlLd

Resources Usage
BOMIE Usage: 1
LUT Usage: 0
Initialization

Memory Initialization File:

MU Usage: O

)

0K ][ Poenl ][ Help

k

3.8 BandGap
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BandGap & Ayt i H (1) LB He S (i1 i 1 B IR AR . R
BandGap %], Il OSC, PLL Al FLASH %55 ebiiHuls Ik TAF, M %
ik T & h#E. 7E IP Core Generator S, . “BandGap”, F1H 4

27K BandGap HIAHI S EMEEL, Wik 3-188 Fiw.

3-188 Bandgap HE BB E

{7 GOWIN FPGA Designer - [IP Core Generator] S| B |
' Fle Edit Project TJools Window Help =& *
=AW iico® &l
B
Name Version
4 Hard Module BandGa p
4 BandGap
/. BandGap 10
cLock Information
Dsp
B¢ Type: BandGap
Memory
SPMI Vendor: GOWIN Semiconductor
User Flash Summary: In GW1NZ-1 device, the function of bandGap is to provide constant
Soft IP Core voltage and current for some modules in the chip. If bandGap is turned
off, some modules like OSC, PLL and FLASH will not work, thus
reducing device power consumption.
Copyright(C) 2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Fage IF Core Generator ] ‘

£ IP Core Generator FL[ ', X BandGap, #ii BandGap 1] “IP
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Customization” % 1. %% HHE “File” FCEHE. “Options” BLEHE. Ui
1 e B AE P AN Bh %4 “Help”, &l 3-189 .
3-189 BandGap HY IP Customization B Q43
[ “y IP Customization l ? _‘;-:h,l1
BandGap &5
File -
Target Dewvice: GWlm-t!flglg@/%ﬁ Langnage:
Create In: E:hidetzowin_bandzap [:]
Module Hame: Gowin_ BAWDGAP File Hame:  gzowin bandgzap
ks helpiZtH
in BCEE ol0 pi&
0K || Comeel || telp |
1. File At EHE
File FC EAME A THCE =4 BandGap Sk SO AR IS &, Wil 3-189
HARER “File FCEHE” AR .
BandGap ) File fic & HE ff) i A1 SP A iql, HAKkiE 5% 3.1Block
Memory > 3.1.1SP f{] File fic B 4E .
E!
HHTX A GWINZ-1 37 # BandGap, 1 Target Device ik # H:Ath device, BandGap & /X,
T e RS R 1P
2. i D EAE
B B AE P S 7R 24T IP Core FURC B 45 R BIMER], 40 3-189 1 briF )
o EAE B o
3. Help #%4l
Hidi “Help”, &7~ IP Core MIBCE G B UL, @l 3-190 Fis.
3-190 Help 8.
BandGap
Information
V:_:::I‘:r: :aon\.'\fl\laZem\conductor
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Help T2 fL35 247 IP Core IHEZEA4H.
IP & p3c

P 3-191 fiiz~, BandGap ) “IP Customization” & M & 5¢ %5 »
B “OK”, FPPAELIEE X “File Name” g 44 1) = AN
- #lbE = EiE BandGap &1 3CF “gowin_bandgap.v”;
- HP Bz P Bt ST SR S gowin_ bandgap _tmp.v”;
- b5 1E BandGap L E SCfF “gowin_ bandgap.ipc”.
iR A& verilog & & A AE RSO
3-191 EZEM IP Customization

- ~
" IP Customization [ ? ﬂh]
A
BandGap <)
File
Target Device: GFLZ-ZVICSIBCS/T4 Lemgnegas
Create In: E:hidehgowin_bandgzap :]
Module Hame: Gowin_ BANDNIGAP File Hame: gowin_bandgap
- 52N
0k | [ Cameel | [ Help

54t BandGap & i+3#

%4k BandGap B30 N5 21 verilog ARERL, HBEHARYE “IP
Customization” H'[f] BandGap BLE, 7/=E5:4]{L) BandGap, WK 3-192
FIiR o
3-192 #l{t BandGap & it X4

|BANDEAP bandGap_inst |

.BEEN (bgen)
endmodule //Gowin BRNDGERD
module BANDEAP { BGEN | /*synthesis syn black box black _box_pad pin = "BGEEN" syn noprune = 1%/;

input BEEN;

endmodule
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R PBMLIZ TP &30 BRI S

Z R P I SEBRH, IP Core Generator 1. EL7E77 24454k, BandGap %
ORI E R, IR P 1k i% BandGap Bt SCIE AR SO, i
3-193 ffi7R.

3-193 AP HIEZ IP Wit AR RAR S 4

Gowin BANDEAP your instance name |
-bgeni{bgen_i) //input bgen
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