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® GWINS %%l FPGA 7 f: GWINS-2, GWINS-2C, GWI1NS-4,
GWI1NS-4C

® GW2A %] FPGA =/ : GW2A-55, GW2A-18, GW2A-55C, GW2A-18C

® GW2AR %74l FPGA ;= fh: GW2AR-18, GW2AR-18C

® GWINZ %% FPGA 77fi: GWINZ-1

® GWINSR %% FPGA 7 ii: GW1INSR-2, GW1INSR-2C, GW1NSR-4,

GW1NSR-4C

® GWINRF #7417 FPGA 7=/fi: GW1INRF-4B

® GWINSE %7%1% 4 FPGA 7= f: GWINSE-2C
GWINSER %%1% 4 FPGA 7% ii: GWINSER-4C

1.3 #X3HH

I B S 2 SR s www.gowinsemi.com.cn T] R k. BE UL AR
ST

1. DS100, GWI1N &% FPGA 7= %3 Tt
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http://www.gowinsemi.com.cn/down.aspx?FId=n14:14:26
http://cdn.gowinsemi.com.cn/DS100-1.8_GW1N系列FPGA产品数据手册.pdf

L RFATFM 1.4 Rifi. Hinkik

DS117, GWINR %% FPGA F= i s F Mt
DS821, GWINS %741 FPGA ;= i £ 4 T /it
DS102, GW2A #7%1 FPGA ;= i s -t

DS226, GW2AR %741 FPGA 7= & £ i it
DS841, GWINZ #%] FPGA 7= fi B4k it
DS861, GWINSR #%I FPGA 7= i %k Tt
DS891, GWINRF R T FPGA 7= it ¥4 Tt
DS871, GWINSE #7%1% 4 FPGA 7= i34 Tt
10. DS881, GWINSER %1% 4 FPGA 7= i 3l F it

1.4 R\ 4aM%iE
AT e LA YRV SR SR i 5% 4 11,
& 1-1 Rif, HWHiE

© © N o g~ w N

RiE G TH 2R EPd

FPGA Field Programmable Gate Array WA g AT TR 51
IDE Integrated Development Environment LRI RIAEE
IP Core Intellectual Property Core IRV 8
DP/DPX9 Dual Port L A A
DPB/DPBX9 Dual Port ity A7 it 2%
SP/SPX9 Single Port P 72y
SDP/SDPX9 Semi-dual Port 4 X A7 fidh o
SDPB/SDPBX9 Semi-dual Port X U AF A A
rSDP/rSDPX9 Semi-dual Port 2 X0 1 AF i 74
ROM/ROMX9 Read Only Memory R %
rROM/rROMX9 Read Only Memory RS
pROM/pROMX9 Read Only Memory R a%
PADD Pre-adder AN &%

MULT Multiplier et as

PLL Phase-locked Loop AR

rPLL Phase-locked Loop B PR

PLLVR Phase-locked Loop B PR

DLL Delay Lock Loop ZEIR B AR
osc Oscillator N sk

SPMI System Power Management Interface ARG AR R

1.5 BFARZFHSRIR

iz P PRI AT AL R SRE, AR A P AR R A0 AR A 5 R B
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http://cdn.gowinsemi.com.cn/DS117-2.2_GW1NR系列FPGA产品数据手册.pdf
http://cdn.gowinsemi.com.cn/DS821-1.2_GW1NS系列FPGA产品数据手册.pdf
http://cdn.gowinsemi.com.cn/DS102-1.5_GW2A系列FPGA产品数据手册.pdf
http://cdn.gowinsemi.com.cn/DS226-1.6_GW2AR系列FPGA产品数据手册.pdf
http://cdn.gowinsemi.com.cn/DS841-1.2_GW1NZ系列FPGA产品数据手册.pdf
http://cdn.gowinsemi.com.cn/DS861-1.2_GW1NSR系列FPGA产品数据手册.pdf
http://cdn.gowinsemi.com.cn/DS891-1.0--GW1NRF%E7%B3%BB%E5%88%97%E8%93%9D%E7%89%99FPGA%E4%BA%A7%E5%93%81%E6%95%B0%E6%8D%AE%E6%89%8B%E5%86%8C.pdf
http://cdn.gowinsemi.com.cn/DS871-1.0_GW1NSE%E7%B3%BB%E5%88%97%E5%AE%89%E5%85%A8FPGA%E4%BA%A7%E5%93%81%E6%95%B0%E6%8D%AE%E6%89%8B%E5%86%8C-Preliminary.pdf
http://cdn.gowinsemi.com.cn/DS881-1.0_GW1NSER系列安全FPGA产品数据手册.pdf

L RFATFM 1.5 FRSH 5 A5

M EES A TR

Mk www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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20n

Gowin =IRHAE IP #%774E TH EBH T4 sepitb et L 1P, 18
o TR SR 2 5, F P Al S AR B SE B e BT AR (2D
R, FWEHH P RBESZBIE 8 ¥it. H AT IP Core Generator 4% 515 AH IS 1)
Hard Module &7 #1225 5 1 AH R 1 Soft IP Core P/ B 77

SUG284-2.0 4(186)




3 fd

3

WIS A “Tools > IP Core Generator” , B T HA% “ i)
JF IP Core Generator %, Wil 3-1 fix.

ZAH B AL AN A
® JiiEAHCMY Hard Module #5745 ;
® %L1t Soft IP Core #4) .

Hard Module /.35 BandGap. CLOCK. DSP. I3C. Memory. SPMI
A1 User Flash %5;

Soft IP Core #4 L5 DSP and Mathematics. Interface and
Interconnect. Memory Control. Microprocessor System. Multimedia % .

AR EFEA4E Hard Module BEHL {6 F .

SUG284-2.0 5(186)




3

3-1 IP Core Generator 55H

Target Dewice: GH1NZ-ZV1CS1B05/T4 ] D

Mame Version
4 Hard Module
» BandGap
CLOCHK
» Dsp
[3C
4 Memory
SPMI
: User Flash
4 Soft IP Core
: D5P and Mathemathics
Interface and Interconnect
» Memory Control
Microprocessor System
: Multimedia

%ﬁ]ﬁﬁﬁﬁﬁﬂﬁﬁ\}%{ﬁh “Target Device” #4111 IP Core fit & SCAE4T TF 4%
%ﬂ 114 ”O

Target Device, ACE Device. &4 MR RHE, #H “Select Device”
wH, Wk 3-2 Frx.

BT E D& Device {5 5., &MU B4 B~ 1E Target Device 1
AR RAEF, W E A ERE IP, "7 IP Customization [HIXEHE,
&5 i) Device 15 B 4 /R 7E IP Customization XF i HE ) File it & & 1
ff) “Target Device” E/rHET,

SUG284-2.0 6(186)




3

SUG284-2.0

3-2 Select Device B O

W Select Device

Filter

Series: |GHIN Device:  [hny -
Package! |[Any |
Speed:  [Any -]
Part Number Device Package Speed \Voltage 10 LuT FF S-SRAM B-¢ =
GWIN-LVICS30C6/15 GWIN-1 WLCSP30 C6/15 LV 24 1152 64 N/A B
GWIN-LVICS30C5/14 GWIN-1 WLCSP30 C5/14 LV 24 1152 64 MNfA
GWIN-LVIQMN32CE/15 GWIN-1 QFN32 C6/15 v 26 1152 264 N/A
GWIN-LVIQN32C5/14 GWIN-1 QFN32 C5/14 v 26 1152 864 N/A
GWIN-LVIQN4BCH/15 GWIN-1 QFN4E Ce/13 v 41 1152 864 N/A
GWIN-LVIQN43C5/14 GWIN-1 QFN43 C5/14 LV 41 1152 b4 N/A
GWIN-LVILQ100C6/15 GWIN-1 LQFP100 C6/15 LV 79 1152 o4 N/A
GWIN-LVILQ100C5/14 GWIN-1 LQFP100 C5/14 LV 79 1152 264 MN/A
GWIN-LV1LQ144C6/15 GWIN-1 LQFP144 CB/15 v 116 1152 264 N/A
GWIN-LV1LQ144C5/14 GWIN-1 LOFP144 C5/14 v 116 1152 864 N/A 18
4 i L

OE

SCRPRE RS

1% 5 Deivce J&, IP Core Generator 2245 1% 5€ ) Device H zh#IWr 2 5

Fi R, R N E R, AT “IP Customization” Bl E & H, 4
3-3 R, H A IP Customization BCE & 1 SRECE 1P, BLE
SERE ST “OK” AR IP, 2% 1P FORC & SR AE 28 = T AN Ay

%H;

EATHRE, M4 K, ArfH. K 3-1 F 7R, GWINSR-4 A~

XEF “SPMI”,

riis <« BT OB 1P Core SCIF, FFATHRAE B ST 4
. mdiEbR, #H “Select IP Config file” XFiEHE, %+ IP Core Bl & X
4 “ipc”, sHHANE 3-4 Fiorf) “1P Customization” T, AJ % fc & 55 4
5, HA ST ARAN T L
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3-3 IP Customization B 1

r - N
7. IP Customization 19 [t

File
Target Device: GFINSR-LVANGE4PCE/IS Language:
Create In: D:AIDE_test\fpga projectisretgonin_ose [
Module Name:  Gowin_DSC File Hame:  gowin_ose
Options

f

—®{oscen oscout
Frequency Divider: 100 [3] (2”128)
[ 0K ] [ Cancal ] [ Help
J

3-4 ipc X## IP Customization B O

r
% IP Customization

0SC

File

Target Device! GHINZ-ZVICS16C5/I4

Langusge: |Verilog -

IEreata In E \fpza projectisrchgowin osc

Module Hame Gowin_0SC

Options

File Hane:  gowin_osc

—® oscen oscout

Freguency Divider: 1005 (27128)

ay

[ ok ][ cameet |[ Help

&

JE£: Create In U2 AT B

8(186)




3 fEH

3.1 Block Memory

3.1 Block Memory

3.1.1SP

SUG284-2.0

77, Block Memory (BSRAM) #EHtATSZEL SP (Hly [1#Ex0). SDP
CEX AR rSDP CGEX L) . SDPB CGEBUR AR ). DP (L
i O ). DPB G AR rROM (R i), pROM (R )
FTROM (HBEAED.,

SP Jy s I TAEREE, 7T LLET SP.SPX9 W fl 5 = 2545231 . BSRAM
) B KA il 25 B AR B 0 7 L5 R AN [F] 1 AN [\ . £ 1P Core Generator S,

iy SP, A« Bos SP HIAH RS BME & 3-5 Fror.

3-5SPNEEBIE

Ay GOWIN FPGA Designer - [IP Core Generator]

Target Device: | GHIF-LVALQ144C8/I5 D

. EHle Edit Project Tools Window Help

Name
a Hard Module
BandGap
CLOCK
Dsp
13C
4 Memory
4 [ Block Memory
' DP
% DPB (Recommended)
' ROM
% SDP
"\, SDPB (Recommended)
o SP
"\ PROM (Recommended)
% rROM
% rsSDP
Shadow Memary
SPMI
User Flash
4 Soft IP Care
DSP and Mathemathics
Interface and Interconnect
Memory Control
Microprocessor System
Multimedia

] i

Start Page

SHE& L

SP

Information

SP

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 medes including two read modes (bypass and pipeline), and
three write modes (normal, write-through, and read-before-write). The
byte enable function is supported in this mode.

In SP mode, the primitives SP and SPX9 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.

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

IF Core Generator B |

7f IP Core Generator #tfiH, X “SP”, #4: “IP Customization”
WO, ZEOEHE “File” BLEHE. “Options” FCEME. 3 1L B AT B AIHS
Bh¥%4 “Help”, Wik 3-6 ATw




3 fEH

3.1 Block Memory

3-6 SP By IP Customization B 0413

', 1P Customization i)
J
SP <]
File
Target Device: GHLN-L¥GHI20E/TS @ Language
Create In: E:\fpge_projectisrchzonin sp [
Module Hame Gowin_SF File Ham = -
Optiens
#idth & Depth Readfrite Mods
—»0
- ®
Eyte Enshle
— reset dout[0:0] = Byte Size gbit abit @
Resources Usage
— i
Block Ram Usage: 1 IFF Usage: 0
= ad[0:0] LUT Usage: O MU Usage: O
= din[0-0] Resat Mode! © Synchronous () Asynchroneus I
Tnitialization
Memory Inmitialization File: D
T 1
[ oK ] [ Pl ][ Help ]|
2l
® IR EE @ Help #4

File Mo B AEH THCE £ SP S ST A RS B .

Target Device: .7~ CUACE 1) Device {5 5

Language: BECE /£ IP Core XA IATE S . EFEAMN T
FIBIRME, %8 HAMES, SCFF Verilog A1 VHDL, 1 3-7 fiR;
Module Name: P& 4/ IP Core X 4] module name. 7EA4
SCASHE ] E AR H A R . Module Name ANfg -5 518 4 FRAH A,
FiAHE, MR Error, #2755 “Module name is the same as primitive
name!” W& 3-8 Fix;

File Name: FCE~4H] IP Core SIS 4 o AEA M SCASHE 7] 5
e L e

Create In: HC & /=E/) IP Core LR H bR A2 . P AEA ] SCASHE H
e B e AR, W IE IS SCAHE A MR PE 42 AT ik 5 B AR AR

3-7 Language T HIIRIE

SUG284-2.0
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3 fEH

3.1 Block Memory

SUG284-2.0

3-8 Module & 5RiEE #H—BER Error
s Error &J

I-g-l Module name is the same as primitive name !

2. Options At BAHE
Options Ft B HE T H 7 B & o DL g 28 L B (5 5., Options
e EAME M 3-6 Fim o

® \Width & Depth: Fit & SP KIthhlixfE (Address Depth) FI%HE 5 &
(Data Width). =470 B 1k B2 AN ECHE w6 FE Jo ik i i s et s
PLEF, 1P Core £ SEMi4k 2 MSEHAH A S

® Byte Enable: H T &R G HF TS MiAEThAE, = Data Width X
TEET 9 I AT Ay 2448 FH 7715 5 A BE T A I G AR e 1T R D,
A% 8 bit B¢ 9 bit;

® Resource Usage: TR IFR/RYHTAENE F A HE Block Ram.
DFF. LUT. MUX [ JE1E I;

Read/Write Mode: it & 25 Bz,

SP SCRFRL R

- MR Bypass #1 Pipeline;

- =FER: Nomal. Write-Through. Read-before-Write;
Reset Mode: P SP & (it

HHEFES R “Synchronous” FlF B “Asynchronous”;
Initialization: L& SP ¥ INIT {H;

INIT {8 PA i sl kil il X5 v e A sc e, SofFmridsd

“Memory Initialization File” &€
!
“Memory Initialization File” &I HIAG AR E I 5 8 # IDE 242 “File >

New > Memory Initialization File” 74, HAR A4 77 LA MESCHEI# iE 22 3
1 SUG100, Gowin z #4157 -

3. i H G EAE K
® i 1S EAE R 75 2471 IP Core BT B 45 R BIAE I, A A H I

AL 95 AR Y5 Options BE & SN SET, A&l 3-6 ARy i 11T B AE
I

® Options It & F [\ R E “ Address Depth” Bt B 50 ad IALTE,
BHEAL5E “Data Width” It B 50 din 71 dout 7 % .

11(186)



http://cdn.gowinsemi.com.cn/SUG100-2.1_Gowin云源软件用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG100-2.0_Gowin云源软件用户指南.pdf

3 3.1 Block Memory

4. Help #2451
Hii “Help”, &7~ IP Core FIEC B Z S BT, WK 3-9 s,

3-9 Help § 2

SP

Information

Type: 5P
Vendor: GOWIN Semiconductor
B-SRAM can be configurad as Single port Block SRAM. In this mode, the design supports different read and write data
widths. It can be initizlized 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
Summary: function is supported in this mode.

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

Options

I ™ S

Address Depth - Set the size of the address depth.

Width & Depth
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 mode, write-through mode or read-before-write mode.
Byte Enable - Sat 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 selected.

Note: Assume that the data width is represented by Width. (1) If Width<=8, byte enable function is invalid; (2) If
Width=2, enly 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 numbear of MUX used.
Reset Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.

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

Help U1 AL 2471 IP Core IMEEA/4H, UL Options 5 i fic & 11 ] £
LR
IP & g3

i 3-10 fl7~, SP HJ“IP Customization "% H 52 it & )& , #di“ OK”,
A DU E S “File Name” i 4 B = AN S0
® Bk = JEiE SP ¥t “gowin_sp.v”;
® /I BIbiZ 1P Wit U REAR SCAF “gowin_sp_tmp.v”;
® HifL]ETE SP HELE L/ “gowin_sp.ipc”.
!

INRCE IR F 2 VHDL, WA RTINS SO R 408 .vhd . R IR EL verilog 15 A
Bl 217 B S A

SUG284-2.0 12(186)




3 3.1 Block Memory

3-10 BE¢E/Y IP Customization

"% IP Customization
File
Target Device: GHLF-LVALAL44CE/TS Language
Creats In: D:AIDE_tastifpge_projectisraigonin_sp ()
Wodule Wame:  Gowin 3P File Hame:  gowin_sp
Options
Width & Depth Readfirite Mode
—®clk Address Depth: 2 z Read mode:  [Bypass -]
Data Hidth: 1 S Write node: [Hormal -
—oce
—Wce
Byte Enable
—{ rezet dout]D:0] = Byte Size: @ sbit Shit
Resources Usage
— wre
Flock Ran Usage: 1 DFF Usage: 0
= ad[0:0] LUT Vsage: 0 M Usage: O
=& dinf:0] Beset Mode! @ Synehreneus () Asymebromous
Initialization
Wemery Tnitislization File: E
0K ] [ ] ] [ Help
L

Bl SP e

B4k SP & 1H 3N FE 3 verilog BB, Bk AR PE IP Customization”
) SPCE, FEAsefitbir) SP, i 3-11 Fiw.

3-11 Pt SP &’it X4

module Gowin SP (dout, clk, occe, ce, reset, wre, ad, din);

output [0:0] dout:;
input clk;

i oce;

ce;

reset;

wre;

[0:0] ad;
[0:0] din;

wire gw_gnd;
assign gw_gnd = 1'b0;

18P bram sp_0 (
.DO(dout [01),
.CLK (clk),
.QCE (occe) ,
.CE (ce),
.RESET (reset),
.WRE (wre) ,
.BLESEL ({gw_gnd, gw_gnd, gw_gnd}),
-AD ({gv_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])
)i
defparam bram sp 0.READ MODE = 1'b0
defparam bram_sp_0.WRITE_MODE = 2'b
defparam bram_sp_0.BIT WIDTH = 1;
defparam bram sp 0.BLEK SEL = 3'bl
defparam bram sp_0.RESET_MODE = "

endmodule //Gowin SP

SUG284-2.0 13(186)
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3.1 Block Memory

SUG284-2.0

R PBMLIZ TP &30 BRI S

IP Core Generator . B2 & P I SEBrNH, 7274614 SP k1 34
RS, JRRAER P B4 iZ 1P &t SO AR SO, i 3-12 Frs.

3-12 APBHLE IP Wit A a AR S

Gowin_ SP your_ instance name (

.dout (dout_o), //output [0:0]
.clk(clk i),
.oce (oce i),
.ce(ce_ i),
.reset (reset_1i),
.wre (wre i),
.ad(ad i),
.din(din_ i)

/L

input clk
//input oce
//input ce
//input wre
//input [0:0] ad
//input [0:0] din

dout

//input reset

IP Core Generator 4 &, SP 7=

Wi 7 =4 4096X4. Bypass . Normal S, [FID R {7
X RSP IP, LA device 4% GW1IN-LVALQ144C6/15 M|, Fihc & an
3-13 i, AT AR B P 35 BAE Initialization & L & WG Sk, #i“OK”,
FEA P TR SP P it s

PR SP P Bt U TR H B DN B 5 i Create In i B K AT

3-13 SP IP Customization 1% &

S
"% IP Customization B
SP T

&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 -
—P=oce
— e
Byte Ensble
—® reset dout{3:0] [=- Byte Size @ ebit gbit
Resources Uzage
—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

14(186)
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3.1 Block Memory

3.1.2 DP

SUG284-2.0

DP 2 X0 [ TAERES, A8t DP. DPX9 Wi & = #e 523, BSRAM
1 e RAF i B E AR R O B 85 AN [El i AN [E . £E IP Core Generator S,
midy “DP”, FEAM 2 Eox DP HHRE BME, K 3-14 Fin.

3-14DP WEEBIE

{4 GOWIN FPGA Desi L [E=EEER)
W esigner - [IP Core Generator]
‘. Ele Edit Project Tools Window Help _J&]x
§ou
| SsH& U
=
Name Version
4 Hard Module DP
3 BandGap
> CLOCK
| I— Information
| > 13C
4 = Memory Type: DP
4 [ Block Memory _
& op 10 Vendor: GOWIN Semiconductor
'y DPB (Recommended) 10 Summary: B-SRAM can be configured as Dual-port Block SRAM. In this mode, the
‘% ROM 10 design support different data widths. Both port A and port B can read
' sDP 10 or write. It can be initialized by a memory initialization file. And also, it
'\ SDPB (Recommended) 1o supports five working modes including two read modes (bypass and
o SP Lo pipeline), and three write modes (normal, write-through, and read-
i pROM (Recommended) 10 before-write). The byte enable function is supported in this mode.
& rROM 10
"% rsDp 10 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--
b SPMI 16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16; DPX9--2Kx9, 1Kx18.
b User Flash
4 Soft IP Core NOTE: The value of Depth*width of port A must be the same as that
> " DSP and Mathemathics of port B.
> Interface and Interconnect
b Memory Contral
3 Microprocessar System
b Multimedia
< i v Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Resarved.
Start Page S IF Core Generator 5] ‘

7F IP Core Generator 5L H1, X{5“DP”, 3 1 DP [{J“ 1P Customization”

EWH. ZEW S “File” BLEME,

B4l “Help”, fnE 3-15 fias.

“Options” BLEAE. iy 1 e B AE F A0

15(186)




3fEH 3.1 Block Memory
3-15 DP #Y IP Customization B A4
' IP Customization _— [ 2 [ |
DP o
T;;t Dewice: GNIF-LV4QH32CE/IS @ e
Creste In E:\fpga_projectisrclgonin_dp [
o L e -
::E‘ka @ dk:: Byte Size: @ 8hit it @
—Wcea ceb — age Block Ram Usage: 1 DFF Usage: 0
In)t)al)zaln;n 7 |
Memory Initialization File: - - D
ela ®
[ OF ][ = ]I[ Help ]I
@ File FCEAE (@ Options it B 1E
B i ONEAE @ Help #41
1. File Fic B HE
® File iLEMEH THCE ™k DP LBk SCAFRIFH B B, il 3-15
FRVER File BCEAE TR .
® DP ] File fit BHER#E FI A SP #H2L, HAKiE S 3.1Block
Memory > 3.1.1SP [{] File fit & AE .
2. Options it & HE
® Options ECEMEAH T H - B e X DA s M EAR B, K
3-15 11 Options it & HE T~
® DP [{] Options fit & HEAE A1 SP #Hei L, B fki%EZ2 3.1 Block
Memory > 3.1.1SP ] Options At & E .
® [iiE DP K, FHERLLTHI:
- Options it & AE F1 7] 4457 it B DP i Port A F Port B B 3E VAR
B v P AR S AR
- DP 1] Port A #1 Port B 72 %} [A]—H5t memory #1715, (It Port
A Fl Port B ] Address Depth*Data Width )4 504 25 A1 [
- Options Bt & H FI#T LS4 (Memory initialization File) H )
B3 5 2 W 5 Dimension Match & #¢1 Port 30 55 & — 2.
")
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3 3.1 Block Memory

® U1 Port A 71 Port B ] Address Depth*Data Width ()45 S A A, ) 258t 40 1] 3-16
Fi7~ K Error #2515 2

® IMETE A, WP ER DP S Init [EERARIAR1E Y 0, JF HAE Output &
Hr, S N iR E R

Error (MG2105): Initial values' width is unequal to user's width.

3-16 DP & & Error IR

% Error I&

The product (Address Depth * Data Width) of the port A and port B must
l “  be equal.

3. i G EAE

® it EMEE R AT IP Core HUHC B 45 R BIHER, i Ayt o 1 FRIAL
F&HR 4 Options At & S ST, B 3-15 shmid: s 1 BC AR 5

® Options it & 1] Port A #1 Port B [l ¥& % Address Depth fic &
5200 ada il adb 2%, #dEf % Data Width it & 5211 dina/douta
A1 dinb/doutb FIA7 55

4. Help #4511
Hidi “Help”, &7n IP Core IELE S BRI, 1K 3-17 Fios.
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3-17 Help B2
DP

Information

Type: DP
Vendor: GOWIN Semiconductor

B-SRAM can be configured as Dual-port Block SRAM. In this mode, the design support different data widths.
Both port A and port B can read or write. It can be initialized by 3 memary 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 supportad in this mode.

S 3 — I . .
FHULUELY In DP mode, the primitives DP and DPX9 can be used. The primitives support multiple data widths and address
depth (Depth x Width): DP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16; DPX9--2Kx8, 1Kx18.

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

Options

o pon

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 made.
Write Mode - Sat the write mode as normal mode, write-through mode or read-before-writa 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 made.
Write Mode - Sat the write mode as normal mode, write-through mode or read-before-writa mode.
Byte Enable - Set whether to use byte enable function or not.

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

Note: Assume that the data width is represanted by Width. (1) If Width< =8, byte enable function is invalid;
(2) 1f width=9, only & 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.
Block Ram Usage - Display the number of Block Ram used.
Resource Usage DFF Usage - Display the number of DFF usad.
LUT Usage - Display the number of LUT usad.
MUX Usage - Display the number of MUX used.
Reset Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.

o Memory Initialization File - Set the memary initialization filz (.mi) path.
Initialization

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

Help U1 A4 247 IP Core IMEEL/4H, UL Options £ i e & 1) &) £
P
IP & g3

& 3-18 fiix, DP ] IP Customization % AL & 525, Hidi“OK”,
PR DI E SO “File Name” 6544 10 = ANk

® (it =i DP it 3 “gowin_dp.v”;
® JH I EEZ 1P T S IR SO “ gowin_dp_tmp.v”;
® Hi{k]F1E DP M E ST “gowin_dp.ipc”.

UM & Ik FEAE S & VHDL, PRI U2 % N .vhd. R
L verilog & & MBI 4B = A 1 S04
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3-18 BB IP Customization

« IP Customization

DP

— dinaf0:0] dinb[0:0]
<4— douta[0:0] doutb[0:0]
— ada[9:0] adb[3:0]
—® clka dkb
—ocea oceb
—® cea c=h
— reseta wreb
— wrea resetb

{

f

Frrrt

File
Target Device: GHIH-LY4LR144CB/I5

Create In:

D:AIDE_testhfpga_projectisrehgowin_dp

—

Initialization
Memory Initialization File

Dimension Match @ Fort A () Port B

Module Name:  Gowin_IP File Name: gowin_dp
Options

Fort A Fort B

Address Depth: 1024 2 Address Depth: 1024] B

Data Width: 1 : Data Width: 1 :

Eyte Ensble

Eyts Size @ sbit kit

Resources Usage

Block Ram Usage: 1 IFF Vsage: 0

LUT Usage: O M Usage: O
Reset Mode' @ Symehromons () Asynehronoms

O

0 | [ Comcel |[ Help

ik DP it

%11k DP & 11 XA 52 2411 verilog Bidk, BiddiiRE IP Customization
i DP AiRE, FEASLEItbE DP, il 3-19 Fiar.
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3-19 fil{t DP &3

module Gowin DF (douta, doutb, clka, ocea, cea, reseta, wrea, clkb, oceb, ceb, resetb, wreb, ada, dina, adb,

output

1 douta;
1 doutb;
clka;
ocear

cea;
reseta;
wrea;

clkb;

oceb;

ceb;
reseth;
wreb;

ada:
dina;
adb;
dinb;

oottt

i
2]
o
¥

wire gw_gnd;

aszign gw_gnd = 1'b0;

DF bram dp 0 |
.DOA (douta[0]),
.DOB (doutb[0])
.CLER (clka),
.CCER (ocea),
.CER(cea),
.RESETA (reseta),
.WRER (wrea),
.CLKE (clkb),
.COCEB (oceb) ,
.CEB(ceb),
.RESETB (resetb),
.WREB (wreb) ,
-BLEKSEL ({gw_gnd, gw_gnd,gw_gnd}),
+ADR ({gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_ond, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, ada[0
.DIA(dina[0]),
+ADB ({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.REARD MODEQ
defparam bram dp 0.RERD MODEL
defparam bram dp_ O.WRITE_MODEQ
defparam bram dp O.WRITE_MODEL
defparam bram dp 0.BIT_WIDTH O
defparam bram dp O0.BIT_WIDTH 1
defparam bram dp 0.BLE 3EL =
defparam bram dp 0.RESET_MODE

endmodule //Gowin DP

R PEILIZ TP @3B R IR S

dinb) ;

F e B P 92BRM , IP Core Generator T E7E =444k DP #1304

IR, TSR BEH P B4 1% 1P it ST AR LA, Il 3-20 s
3-20 AP BIEE IP it SRR SO H

Gowin_DP your_instance_name (
.douta (douta_o), //output
.doutb (doutb_o), //output
.clka(clka_i), //input clka
.ocea(ocea i), //input ocea
.cea(cea i), //input cea
.reseta(reseta i), //input reseta
.wrea(wrea i), //input wrea
.clkb(clkb i), //input clkb
.oceb(oceb i), //input oceb
.ceb(ceb 1), //input ceb
.resetb (resetb_1i), //input resetb
.wreb (wreb_i), //input wreb
.ada(ada_1i), //input [%:0] ada
.dina(dina_ i), //input [0:0] dina
.adb({adb_i), //input [%:0] adb
.dinb(dinb i) //input [0:0] dinb

[0:0] douta
[0:0] doutb
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IP Core Generator 2, DP 7=l

W ;7357742 8192X2. Bypass A, Write-Through 5#ix. [
EAEZL R DP IP, Ll device ## GWI1N-LV4LQ144C6/I5 |, Fihd
B 3-21 fn, WG4 SO e AR A 75 2L4E Initialization & CECE,
i “OK”, =AM B DP IP &1t 30

PR DP P BEi SCIE TR H B DN B 5 i Create In i B BRAE

3-21 DP IP Customization i%&E

% IP Customization

? [t |

5

DP % ]
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
—»]clka cikb f— i
Byte Size @ obit bit
—oc oceb (—
Resources Usage
—{ce ceb f— Block Ram Usage: 1 IFF Usage: O
—b reseta wreb [4— LT Wsage: 0 W Usage: 0
| wrea reseth Beset Wode: @ Synchronous () Asynehrensus
Initialization
Memery Initialization Fils: [:]
Dimension Match: @ Port & () Port B
0k | [ camca | [ Help

3.1.3 DPB

DPB #& XU 1 TAERE R, 73t DPB. DPBX9 W & = #e 45231, DPB
J& DP [ARALAR, 3 0 A Rl 1 B MSr S 3F ik {55 (BLKSELA Fl
BLKSELB), #Ef#H s {#i ] DPB. £ IP Core Generator i, #i;
“DPB”, Ftiififll< iy DPB HIFHC R BAEEE, WKl 3-22 As.

SUG284-2.0
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3 3.1 Block Memory

3-22 DPB HEEBIE

[ % GOWIN FPGA Designer - [IP Core Generator] == ]|
5 Ele Edit Project Jools Window Help HEE
@

Name Version
4 7 Hard Module DPB
» [ BandGap
b CLOCK
oo Information
» B 18C
# - Memory Type: DPB
4 [ Block Memory
& o 10 Vendo GOWIN Semiconductor
¢y 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
% SDP 10 B can read or write. It can be initialized by a memory initialization file.
s SDPB (Recommended) 10 And also, it supports five working modes including two read modes
& SP 1o (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
& ROM 10 mode
& rsDP 10
b Shadow Memory In DPB mode, the primitives DPB and DPX9B can be used. The
b SPMI primitives support multiple data widths and address depth (Depth x
b User Flash Wwidth): DPB--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1KX16; DPX9B--2Kx9,
4 [ SoftIP Core 1Kx18.
b 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.
» [ Microprocessor System
> 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 ] » Copyright(C) 2014-2019 GOWIN
¢ Start Fage B8 & TP Core Generator

7£ IP Core Generator 519, X “DPB”, #iH DPB [ IP Customization
WH. ZEOEHE “File” FLEMHE. “Options” FLEMNE. I 1AL B HE KA1 Bk
#l “Help”, Wl 3-23 fiir.

3-23 DPB By IP Customization B A453
r-_’.‘ IP Customization —— M-‘

DPB o)

Fila
Target Dewice: GHIF-LVAQHIZCE/TS @ flengean
Breetia Tn E: \fpga_prajecthsrchgonin_dpb [
Wodule Nams:  Gowin_DEB Fils Nane:  gowin_dpb
Options
Fort A Fort B
||| =>ginana dinb[0:0] b= _ _
Address Depth: 2 4| Address Depth: 2 z
| douta[0:0] doutb[0:0] = Data Hidth 1 2 Data Width 1 z

@ Byte Enable

{

—{ clka dlkb e— i
Byle Size: @ Bbit @it
—»{ocea nosh (4—
Resources Usage
—bcea ceb — DFE Usags: 1 DFF Vsage: O
—®- reseta wreh — LUT Vsage: O MUK Uzage: O
B virea resets (4 Reset Mode: @ Synchrensus () Asynchronous
Initislization I
[ Memory Initialiration File E]

Dimension Match

ol ®

[ ok | Cameat || Hap |

@ File & HE (@ Options fit B fE
B IO EAE @ Help ##4H
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. File fic & HE

File o EMEA T-HCE 2L DPB LA TR A R M5 B, il 3-23
PRIER] File FC EHETR o

DPB ff] File Fit BAE 1) Al SP #Heqtl, Hiki%S % 3.1Block
Memory > 3.1.1SP [¥] File it & AE .

. Options fic B HE

Options At BHEH T FH /- B & SO0 DA 4 R EE S, wE
3-23 1 “Options B EHE” FTR.

DPB ] Options Ft & HE ()& F Al SP R E3s4el, HAkiE 5% 3.1 Block
Memory>3.1.1SP H[#J Options it & A

FiE DPB I, FiERMFETSHEE DP I HEE RN HT 8, 15
%% 3.1Block Memory > 3.1.2 DP H{{] Options /i & HE .

. S TG A

Fict B HE B 27 24 117 1P Core [T B 45 o~ IAE 1, B N\ % Hi s 1967
B R PE Options Pt B 5L B 3T, anf&l 3-23 HbRiERT “ i A EAE”
i

Options fit & HF 1) Port A A1 Port B [}l % Address Depth fic &

20 ada A1 adb A%, HEAL % Data Width Bt & 521 dina/douta
F1 dinb/doutb [z % o

. Help ¥4l

iy “Help”, 75 IP Core WA EE B HITUH, W& 3-24 fis.
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3-24 Help B2

DPB

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 ne), 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

e

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 Enable 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.

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 U1 AL 247 IP Core [IMEE /41, UL Options 5 i fic & 11 1] £
LR
IP 4 B304

& 3-25 ffi 7, DPB [#“IP Customization” % ML & 52 5, B t“OK 7,
A DAL E SO “File Name” i 44 B = AN S04

® fiikE = EiE DPB it 3¢ “gowin_dpb.v”;
® H Pz IP &t ST AR St “gowin_dpb_tmp.v”;
® Hifk]E7E DP R E X “gowin_dpb.ipc”.

U B RIS S 2 VHDL, FEAERRTAN 4 JE 48 vhd. T ik
LA verilog & & B A5 A B ST

24(186)




3 fEH

3.1 Block Memory

3-25 i8R IP Customization

2% IP Customization

DPB

File
Target Device: GHLF-LVALAL44CE/TS Language
Creats In: D:AIDE_testifpgs_projectisratgonin_dpb ()
Wodule Name:  Gowin DPB File Hame:  gowin_dpb
Options
Port A Port B
= dinal0:0] dinb0:0]
Address Depth: 1024 £ Address Depth: 1022 z
| douta[0:0] doutb[0:0] = Data Width: 1 z Data Width: 1 z
= ada[2.0] adb[8:0] b Read Mode:  [Bypass v|  BeadMode:  [Bypass |
Hrite Mode:  [Hermal v|  Write Mode:  [Hormal -]
Byte Ensble
=¥ clka dkb pl— ~
Byts Size: @ shit 9hit
= ocea oceb b=
Resources Usage
— cea cab (4 IFB Vsage: 1 IFF Ussge: 0
— o reseta wrab — LUT Usage: 0 WX Usage: 0
> wirea reseth [ Reset Mode: @ Synchronous () Asynchronous
Initislization
Memory Initialization File: E
Dimension Match ® Port A () Port B

0K ][ ] ][ Help ]'

f5l4£ DPB &t #F

%11k, DPB % i1 304 A 52 3 1) verilog A B, B HR AR 5 IP Customization”
) DPB BLE, FAEsEfiki) DPB, ik 3-26 s
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3-26 Pl{t DPB &it 324

module Gowin DEB (douta, doutk, clka, ocea, cea, reseta, wrea, clkb, oceb, ceb, resetb, wreb, ada, dina, adb, dinb):

ocutput [0:0] douta;
douth;

input cek;

input resethb;
input wreb;

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

wire gw_gnd;
assign gw_gnd = 1'b0;

EIoER dpb_inst_0

.DOR (douta[0]),

.DOB (doutk([0] ),

.CLER (clka),

.OCEZ (ocea) ,

.CER([cea),

.RESETR (reseta),

.WREL (wrea),

.CLEE (clkb),

.OCEB {oceb) ,

.CERE [ceb) ,

.RESETE (resetb),

-WEEE (wreb) ,

.BLESELA ({{gw_gnd, gw_gnd, gw_gnd}),

.BLESELB ({gw_gnd,gw_gnd,gw_gnd}),

.ADA({gw_gnd,gw_gnd,gw_gnd,gw_gnd,ada[5:0]1),
[dina[0]),

gw_gnd, gv_gnd, gw_gnd, gw_gnd, adb[2:0]}),

.DIB(dinb[0])
Vs
defparam dpb_inst_0.READ MODEQ 1'b0;
defparam dpb_inst_0.READ MODEL = 1'b0;
defparam dpb_inst_ 0.WRITE MODEQ = 2'b00;
defparam dpb_inst 0.WRITE MODELl = 2'b00;

dpb_inst_0.BIT_WIDTH_ O = 1:

defparam dpb_inst 0.BIT WIDTH 1 = 1;
defparam dpb_inst_0.BLE SEL 0 = 3'b000;
defparam dpb_inst_0.BLE SEL 1 = 3'b000;
defparam dpb_insc_0.RESET_MODE "SYNCT;
endmeodule S/

R PEILIZ TP @3B R IR S

F e P seBrM H, 1P Core Generator T.EL7E /=4 45l4¢, DPB %11 T 4E 1
RN, IRt PB4 1P Bt SO AR S, anil 3-27 s
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3-27 APHHLZ IP Rt AR S H

| Gowin DPFE your instance name |
.douta (douta o), Sfoutput [0:0] douta
.douth (doutk o), Sfoutput [0:0] doutb
.clka({clka i), //input clka
.ocea{ocea_ i), //input ocea
.cea(cea_i}, //input cea
.reseta({reseta_i), //input reseta
.Wrea(wrea_ i), //input wrea
.clkb{clkk 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 [9:0] ada
.dina{dina i), /finput [0:0] dina
.adb{adb i}, //input [9:0] adb
.dink{dink i) //input [0:0] dinb

IP Core Generator %X DPB =4l

Wi ;P #5742 8192X2. Bypass A, Write-Through 5#i:. [P
AR DPB IP, LA device i%£# GWIN-LV4LQ144C6/I5 Ffi|, 5t
Bic & an i 3-28 Fian, #WIGEAL S TAR BE F 7 7 EEAE Initialization & G &
M “OK”, P24 P TR I DPB IP Beit 3CAts

FEA ) DPB P Wit SCfE e H BN NS & S “Create In” 15 B 1

/
&

3-28 DPB IP Customization i& &

.
¢ IP Customization T ||
DPB 7]

iy
Fils
Target Device: GH1N-LVALQ144C/I5 Nemgmegns
Create In: D:\TDE_test'fpga_projectisreigonin_dpb )
Woduls Hame:  Gewin DEB File Hame:  gowin_dpb
liptions
Port A Port B
= dinal1:0] dinb[1:0] fell=—
hddress Depth: 5192 £ Address Depth: 8182 0
& douta]1:0] doutb[1:0] = Data Hidth 2 B Data Width: 2 %
= adaf12:0] adb[12:0] et Read Wode [Bypass v]  ReadMode:  [Bypass ]
Write Wode:  [HriteThroush v friteMeds:  [HriteThrough -]
Byte Enable
—{ cika dkb fe— .
Byt Size @ ghit Tbit
—#oces oceb (4—
Resomrees Usage
—cea ceb [4— IFE Uzage: 1 TFF Usage: 0
—reseta wreb f— LUT Usage: O WIE sage: 0
- wrea reseth Reset Mode: @ Synchromous (0 Asynchromous
Tnitialization
Memory Initialization File: E]
Dinension Mateh: @ Port & ) Fort B
0k | Coneal |[ mep |
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3.1.4 SDP

SDP &3 1 TAER, mli#id SDP. SDPX9 W& = 254 52 B,
BSRAM W KAFfiE R BRI O 5 A FTMAFE . 7E IP Core Generator
Fmih, Hdy “SDP”, FLAil< R SDP HIAHSSE BHEEE, & 3-29
Fiom o

3-29 SDP EEBE

{# GOWIN FPGA Designer - [IP Core Generater] B |

' Ble Edit Project Iools Window Help

Tt Mesiae Gi1N-L¥ALR1 4406,/ 15 D

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
'\ 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 ] b

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

v Start Page o IF Core Generator a

1F IP Core Generator i H1, X7 “SDP”, 34 “IP Customization”
W, & OEHE “File” BLEHE. “Options” FCEME. 3 1L B AT B AHS
Bhiesl “Help”, W& 3-30 fizs.
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3-30 SDP Ky IP Customization B 0413

L
5% IP Customization PR
R
SDP o8
File
Target Device: GHIR-LV4QH3ZCE/I5 @ Lenguage:
Create In E:\fpga_projectisretgowin_sdp )
Module Nams:  Gowin_SDE File Nane:  gowin_sdp
Options
Fort A Port B
-+ din:0]
dout[D:0] == Address Depth: 2 Address Depth: 2
= adal0:0] Data Hidth 1 Data Hidth 1
adb[0:0] [
Read Mode: Bypass -
ook Byts Ensbls
@ Byie Size: @ Bbit gbit @
—» oc dkb (l—
Resources Usag
—cea
ceb 4— Flock Ram Usage: 1 IFF Usage: D
P reseta LUT Usage: O W Usage: D
reseth f—
— wrea ) )
Resst Mode: @ Synchroneus () Asynehronous
wreh (a—
Initialization
Memory Initislization File: D
Dimenzion Match @ Port A () FPort B
[ oK ] [ ] ] [ Halp ]
rly
@ O EE @ Help 341

® File Aic EAEM T-EC &)™ 4= SDP LBtk UM RAE R, PRiERT “File

BCEAE” Gl 3-30 fras.

® SDP ¥ File FC EMER) AN SP #BEH 26181, 1527 3.1Block

2. Options it B HE

Memory > 3.1.1SP # File Bt EAEN4A .

® Options B EHER T-H 7 B € SCE U MR A g as AL EF &, W
] 3-30 HrERT “Options Bt EHE” FiR.

® SDP [{] Options Bt & HE [ fd AT SP R H 2811, 155 % 3.1Block

Memory > 3.1.1SP 1 Options Fic & HE .

!
[ ]

# PortB 1] Read Mode & Bypass #ll Pipeline;
[ ]

SDP H 7 HF PortA S5#:1F, PortB i:#:1F; Options it & HEH Read Mode At & HE 7] it

Options Fit B AE §1 7l 44 37 it & SDP ) Port A Al Port B fUHUEIRE . $diE 96 i

e  SDP [ Port Al Port B &%} [i]—H memory #4725 , Fir LA Port A #1 Port B ] Address
Depth*Data Width [f145 SR E, 5 0 2x 45t & 3-31 B Error 327815 B

Options At & 91 #4516 44 (Memory initialization File) (%545 %% & R A Dimension

Match JEF 11 Port 2048 56 55— 2, A= AE 1) SDP 24 Init EER ARG A 0, - H.
£={E Output & I &~ M5 E: Error (MG2105) : Initial values' width is unequal to

user's width.
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3-31 SDP E¢& Error §2

. .
S Error l&]

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

3. it G EAE

® it EHEE SR M AT IP Core WD B 45 FomIHE B, S N\ H vk 11 (i
% A4 Options I & SZit 835, 40l 3-30 HrbRyE (0 B AE K PR

® Options it & H111) Port A (3l Address Depth Fit & 521 ada
[z %, £t % Data Width Bt & 50 din 4758 ; PortB [ ik
% Address Depth Bt B 520 adb 47 %, ZdiEfL%E Data Width L&
S dout FA7 5 .

4. Help #4511
H.id7 “Help”, &7~ IP Core BCEAS B0, 40l 3-32 ffris.
3-32 Help f§ 8

SDpP

Information
Type: SDP
Vendor: GOWIN Semiconductar
B-SRAM can be configured as Semi dual-port Block SRAM. In this maode, 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 twe read modes (bypass and pipeling), and one write mode {normal}. The byte
enable function is supported in this mode.
Summary: .

In SDP made, the primitives SDP and SDPX9 can be usad. The primitives support multiple data widths and address
depths(Depth x width): SDP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SDPH9--2Kx2, 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.

pere & 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 maode or pipeling mode.
Byte Enable - Set whethar 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.

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

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

Help TLTHIEL45 2417 IP Core [IMEEA4H, UL Options £ A B 1 i £
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LR .
IP 4 3t

& 3-33 filf7s, SDP [1“ 1P Customization ” & 1t & 52 %5 » . d:“ OK 7,
PEAE IR B SO “File Name” 44 10 = ANk

® Witk EiE SDP wil ¢t “gowin_sdp.v”;
® i BIix 1P Wit U BB SCAE “gowin_sdp_tmp.v”;
® f{k)5iiE SDP HIELE SCAF “gowin_sdp.ipc”s
L E P IE S 2 VHDL, WA MR A X4 e 408 .vhds T
B LA verilog 18 5 NI/ A 7= A S
3-33 BERM IP Customization
IP Customization PR

SDP &
[T
File
Target Dewice: GRIH-LVALA144C6/TS i
Create In T:ATIE_testfpga projectisratgonin_sdp [
Module Hame:  Gowin_SOP File Name: gowin_sdp
Options
Fort A Fort B
— din:0]
dout[3:0] f= Address Depth: 256 z Addrezs Depth: 256
= ada[7:0] Data Width: 1 £ Data Width 4
adb[7:0] —
Eead Mode: Eypass -

clka Byte Enable

Byte Size: @ Bbit gbit

f
!
£
E

i

ceb Block Ram Usage: 1 DFF Usage: O
seta LUT Usage: O MM Usage: O
th f—
Reset Mode: @ Synchronous () Asynebronous
wreb [d—
Initialization
Memory Initialiration File [:]
Dimension Match: © Port A () Port B
fiTe ] [ Cancsl ] [ Help ] |

54k SDP &332t

%11k SDP ¥ i1 3L 8 5e 24 1) verilog Ak, BB AR A IP Customization”
Wi SDP BLE, A sSLliei) SDP, ik 3-34 Fiix.

!
PRS2 SDP ) din. dout FI%E 75 A “IP Customization” w1 SDP Bt & — 3.
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3-34 Hl{t SDP &it X4

module Gowin SDP (dout, clka, cea, reseta, wrea, clkb, ceb, resetb, wreb, oce, ada, din, adb):;

output [3:0] dout:
input clka;

t
t
t
t
tr
t
t
t
t
t

wire gw_gnd;

assign gw_gnd = 1'b0;

5DP bram sdp 0 |
DO (dout[3:0]),

.CLER (clka),

.CER (cea),

.RESETL (reseta),

.WRER (wrea),

.CLKE (clkb) ,

.CEB (ceb) ,

.RESETE (resetb),

.WREB (wreb),

.COCE (oce) ,

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

.LDR ({gw_gnd,gw_gnd,gw _gnd,gw_gnd,ada[7:0],gw_gnd,gw_gnd}),
.DI(din[3:0]),

.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
defparam bram sdp 0.BIT WIDTH 1

[
[T 3
PO

defparam bram sdp 0.BLE SEL = 3'b000;
defparam bram sdp O.RESET _MODE = "SYNC";

endmodule //Gowin_ SDP

R PEILZ TP @& 3B R IR S

F e B P s2BRrM E, 1P Core Generator T B 75724414k, SDP #i 3¢
R, TR R PB4 Z 1P Bt S AR S, i 3-35 s

3-35 AP HILiZ IP Rt ST AR ST

Gowin SDP your instance name (
.dout (dout_o), //output [3:0] dout
.clka(clka i), //input clka
.cealcea i), //input cea
.reseta (reseta_i), //input reseta
.wrea(wrea i), //input wrea
.clkb(clkb i), //input clkb
.ceblceb i), //input ceb
.resetb (resetb i), //input resetb
.wreb (wreb i), //input wreb
.oce{oce i), //input oce
.ada(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 4 SDP 7= 4l

WIH 7 r=4: 512X32. Bypass 0. FP R AR SDP IP,
L device % GWIN-LVALQ144C6/15 A, Fiimmfic & i 3-36 i, ¥)
SRR ST TR 7 55 EAE Initialization & HIECE, B “OK”, P24ER P

24 SDP IP #1301

FEAERY) SDP P Wit SO TE H sk BN EC E L “Create In” 3 E B

4
1:7\]: o

3-36 SDP By IP Customization & &

w IP Customization

SDP

e din[31:0]

= ada[B:0]

:

;

:

dout[31:0]

adb[2:0]

dkb

ceb

reseth

wreb

=

l—

T

B EY)

File

Target Dlevice: GH1N-LV4LG144CE/IS

Create In: D:AIDE_test\fpga_projectisrcigenin_sdp

Module Hame: Gowin_SIF

Optiens

File Hame: gowin_s

Fort &
Address Depth: 512

Data #idth 3z

[] Byte Enable

Byte Size: @ Fhit

Reset Mode: @ Synchron

Initialization

abit

Flock Ram Usage: 1

LUT Vsage: O

ous () hsynchronous

Memory Initislization File:

Dimenszion Match:

@ Port A

) Por

t B

Fort B

Address Depth: 512

Data Width 3z

Read Mode:  [Bypass

IFF Usage: 0

MIX Vsage: O

0K

) [emed ) [Csap_] |

3.1.5 SDPB

SDPB XU 1 TAERER,, Al i@ iE SDPB.SDPBX9 i fi 5 2= 2814 52 71,
SDPB /& SDP AL A, & A Fildg 1 B A7 SCFF k{55 (BLKSELA
A BLKSELB), 4 {tstfdi ] SDPB. 7£ IP Core Generator FL[iH,
¥ “SDPB”, St A< o SDPB A5 BHEE, tnl&l 3-37 .

SUG284-2.0
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3-37 SDPB WEEBE

r A
{{ GOWIN FPGA Designer - [IP Core Generator] o= oz
. Hle Edit Project Tools Window Help _ =)=

De R s [oma W
I3
Name Version
4 Hard Module SDPB
> BandGap
3 CLOCK
Cooe Information
3 B3C
4 = Memory Type: SDPB
4 | Block Memory
& e 10 Vendor: GOWIN Semiconductor
‘s DPB (Recommended) 10 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
, 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
| 5P 1.0 including two read modes (bypass and pipeline), and one write mode
) PROM (Recommended) L0 (normal). The byte enable function is supported in this mode.
) rROM 1.0
%5 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
P SPMI width): SDPB--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SDPX9B--
b User Flash 2Kx9, 1Kx18, 512x36.
4 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.
b Memory Contral
. M SDPB is an optimized version of SDP, and its port A and port B
icroprocessor System
b Mulimedia independently support block selection signal (BLKSELA and BLKSELB).
It is recommended to use this module first.
“ M ] » Copyright(C) 201
J Start Page B & IF Core Generator

1E IP Core Generator 5[+, X “SDPB”, # H “IP Customization”
WH. ZE R “File” FLEMNE. “Options” FLEME. I KL B HE E A
Bh4z4tl “Help”, tnl&l 3-38 fiw.

3-38 SDPB ) IP Customization B 04513

& P Customization — [0 [ |
SDPB o
File
Target Device: GilH-LV4QNIZCR/IS @ Language
Creste In: E:\fpga projecthorcigowin_zdpb [
Module Hame:  Gowin SDEB File Fene:  gowin_sdph
I Options
Port A Fort B
|| [|=paineol dout[n;0] = Address Depth: 2 z Address Depth: 2 B
[ Data #idth: 1 S DataWidth L D
w1 e |
Eyts Ensbls |
—cka @ Byte Size @ sbit abit @
—»{oce akb e Resources Usage
SDEP Usage: 1 TFF Usage: 0
—cea
ceb [4— LUT Usage: 0 M Vsage: 0
—*resets
reseth l4— Resat Mode: @ Synchremous () hsynchronous
Initialization
Memory Initialization File D |
| Dimension Match, © Fort A () Pert B
®
[ ok ) cemcer J[ ap |
! y
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@ File Fi & AE @ Options FLEAHE
® i R EHE @ Help %4l

1. File Ft BHE

® File Fd B T E 4 SDPB s2#lib A =15 5, WK 3-38
FRYER) File it BHEFTR

® SDPB [f File it B HE [ fd AN SP AHf12R40, 1E2% 3.1Block
Memory > 3.1.1SP i File it EAEA2H.

2. Options [t & HE

® Options At B HEH T HH P B & X O A E # IR EE S,
3-38 1FRvE K] Options fic B HEFT /R .

® SDPB [1J Options Bt B HEFI{# A1 SP AL K218, 7555 3.1Block
Memory > 3.1.1SP ' Options Pt & AHE .

!
SDPB 7 2 =I5 SDP —%, i 2% 3.1Block Memory > 3.1.4 SDP # Options
fic & HE

3. i A E AT

® [ic EAEE R 2T IP Core HUHC B 45 R BIHE R, i A eyt oim 1 AL
FE AR A Options Mo & 5L EHT, 40l 3-38 it A ic EAE K B ;

® Options it & H [ Port A FJihEVRE Address Depth it & 5210 ada
[RIL 5, FUd A7 % Data Width BC 2 520 din FI4L%E ; PortB [k R
% Address Depth BL & 5200 adb #4758, &4 % Data Width FL &
S0 dout A7 5 .

4. Help #41
M “Help”, TJr IP Core FIFCE S S U, WK 3-39 fis.
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3-39 Help 52

Information
Type: SDPB
Vendor: GOWIN Semiconductor
B-SRAM can be configured as Semi dual-port Block SRAM{SDPB). In this mode, the design supperts 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.
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; SDPXOB--2KxQ, 1Kx18, 512x36.

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

Options

e e

Address Depth - Set the size of the address depth.

Port# 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.

Note:(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 @
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 mode or asynchronous mode.

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

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

= p—

Help U1 AL 247 IP Core [IMEE /41, UL Options 5 i fic & 11 &) £
P
IP 4 B304

i 3-40 fix, SDPB [ “IP Customization” & N E 5ei )5, il
“OK”, AV E M “File Name” iy 44 I = AN S

® fiftE = )EiE SDPB #it 3 “gowin_sdpb.v”;
® JH A BIbiZ P Wit U IR SCAF “gowin_sdpb_tmp.v”;
® fi{b)5iE SDPB L E S/ “gowin_sdpb.ipc”s

WIAC & kB IIE S & VHDL, AR AN SO 4 fE 408 .vhd.
A UL verilog 18 5 AR 2H 7= A 1) ST
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3-40 BE¢EKY IP Customization

'\ IP Customization

SDPB

File

Create In:

D:AIDE_testhfpga projec

Target Device: GHIFN-LVALAI44CE/IS

—

tisrchgowin_sdph [

Wodule Fame:  Gowin_SDEE File Hane.  gowin_séph
Options
Fort & Fort B
— dinp0
inE:01 doul[2.0] = Address Depth: 256 2] Address Depth: 258
= adar 0] Data Width 4 3 Datatidth 4 :
sty 1o
Byte Enable
— clka Byte Size @ sbit 9bit
—{oce dikb L Resources Usage
SDBF Usage: 1 IFF Usage: 0
— cea
ceb (4— LT Vsags: 0 M Vsage: O
—b{ressta
resels e Reset Mode: © Synchroneus () Asynehronous
Initialization
Memory Initialization File: G
Dimenzion Match: @ Fort & () Fort B

0K ][ Cancal ][ Help

)

f5l4¢. SDPB it

Btk SDPB Beit 30y 5e #E 1 verilog #idk, FELiRYE “IP

Customization” #1[f) SDPB AL &, F=4sz61iL1) SDPB, Wikl 3-41 ffis.

!

P K SE] SDPB [F) din. dout U %¥E 95 B2 A1 “IP Customization” () SDPB il & —%X.
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3-41 ${t SDPB & it 34
module Gowin SDFB (dout, clka, cea, resets, clkb, ceb, resetbk, 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;
input [3:0] din;
input [7:0] adb;

wire gw_gnd;
233ign gw gnd = 1'k0;

J30FE sdpb inst 0 |
.D0{dout[3:0]),
.CLER (clka),
.CEL {cea),
.RESETA (reseta),
.CLEB (clkb),
.CEB {ceb) ,
.RESETRE (reseth) ,
.OCE {oce) ,
.BLESELR ({{gw_gnd,gw_gnd,gw_gnd}),
-BLESELB ({{gw_gnd,gw_gnd,gw_gnd}),
RDR{{gw_gnd,gw_gnd,gw_gnd, gw_gnd,ada[7:0] ,gw_gnd,gw_gndl},
.DI{din[3:0]),
RDB{{gw_gnd,gw_gnd, gw_gnd, gw_gnd,adb[7:0] ,gw_gnd, gw_gnd})
=

defparam sdpb_inst O.RERD MODE =
defparam sdpb_inst 0.BIT_WIDTH 0
defparam 3dpb_inat 0.BIT_WIDTH 1 = 4;

defparam sdpb_inat 0.BLE 3EL 0 = 3'b000;
defparam sdpb_inat 0.BLE 3EL 1 = 3'b000;
defparam sdpb_inat 0.BESET MODE = "SYNC":

1'b0;
= 4;

endmodule //Gowin_SDEB

R PEILZ TP @& 3B R IR S

F e FH P szBrM , 1P Core Generator T B 7572414k, SDPB ¥ it
SRR, IRERAEH P B Z P B SO R SCE,  anbd 3-42 B
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3-42 APBHLZ IP Rt A9 BAR S

Fowin SDPFE your instance name |
.dout {(dout o}, Sfoutput [3:0] dout
.clka{clka i), //input clka
.cea(cea_i}, //input cea
.reseta(reseta_1i), //input reseta
.clkb{clkk i), //input clkb
.ceb(ceb i), //input ceb
.resetb(resetb_i), //input resetb
.0ce(oce_1i), //input oce
.ada(ada i), //input [7:0] ada
.din{din_i}, //input [3:0] din
.adb{adb i} //input [7:0] adb

| a

ir

IP Core Generator % X, SDPB 7=l

WA PR 2 4R 512X32. Bypass iR FPR AR 1 SDPB IP,
L device i%&# GW1N-LVALQ144C6/15 Jyf5|, Fihfc & 3-43 Fin, #)
WAL SCAETT AR YR F P 5 L ALE Initialization & R E, #dy “OK”, FPo4EH P
Fr 3% SDPB IP %1304

A [f) SDPB IP Bt SCAFFiTE H RIS ACE Frifi “Create In” W&
AR

3-43 SDPB 1Y IP Customization &
(% 1P Customization P [ |

SDPB PN

File

Target Device: GHIN-LYALQ144C6/TS L crageee
Create In D:AIDE_test\fpza_project'sratzowin_sdph [

Module Name:  Gowin _SIFB File Hams:  gowin_sdpb

Options

FPort & Port B

—r
dinf1:0] dout[31:0] = Address Depth: 512 2] Address Depth: 512

= adaz 0] Dats Fidth 3z 2] Data fideh 32

adb[B:0] == Eead Hode Eypass -

[C] Byte Enable

clka Fyte S @ sbit it

oce kb e Resources Vsage

SDEP Usage: 1 DFF Usage: 0
cea

ceb — LUT Usage: 0 MY Usage: O

I N |

reseta
resoth e Reset Mode: @ Synclronous () Asynchronous

Initialization

Memory Initialization File: D

Dimension Mateh: @ FPort A () Fort B

& &

e ][ Cancal ][ Help

3.1.6 r'SDP

rSDP &2 X 1 TAFH#E K, AT id rSDP.rSDPX9 Wil i 2 851 SE 3L,
rSDP 5 SDP MILLMIER T WRE 15 5. 7£ IP Core Generator FiH, #id;
“rSDP”, JRIHIA £ &7 rSDP HIAHDAE B2, & 3-44 B
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3-44 rSDP HE R B E

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

Ele Edit Project Jools Window Help
EEHS = )
B

Name Version

g’a

[
Y

E Hard Module

rSDP

3 BandGap
> CLOCK
> Dsp
> 13C
4 Memaory Type:
4 Black Memory
& or 10 Vendor:
<u» DPB (Recommended) 1.0 Summary:
% ROM 10
ous SDP 10
“4» SDPB (Recommended) 1.0
o SP 1.0
“4» pROM (Recommended) 1.0
oas rROM 10
o rSDP 1.0
> [ Shadow Memory
> SPMI
> User Flash

- Soft IP Care
> DSP and Mathemathics
> Interface and Interconnect
> Memory Control
> " Microprocessor System
> Multimedia

4| n | 3

Information

rsSDP

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.

In rSDP mode, the primitives rSDP and rSDPXS9 can be used. The
primitives support multiple data widths and address depths(Depth x
width): rSDP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; rSDPX9--
2Kx9, 1Kx18, 512x36.

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

Copyright(C) 2014-201% GOWIN Semiconductor Corporation, All Rights Reserved,

2 Start Page

IF Core Generator

e/ ]

7£ IP Core Generator Ft1f 5, X7 “rSDP”, 3 “IP Customization”
WH. ZE O “File” FLEMNE. “Options” FLEME. I KL B HE EAIHS

Bhiz4l “Help”, tnkd 3-45 .
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3-45 rSDP B IP Customization B 04513

'% 1P Customization

rSDP

File
Target Device: GHIN-LV4QRIZCE/IS
Create In

Modnle Hame Gowin_rSIF

E:\fpga projecthizregovin rs

= din[0:0]

= ada[0:0]

:
©

:

!

dout0:0] ==

adb[0:0) F#—

B E

Options

Bort &
hddress Depth 2

Data idth! 1

Eyte Enable

Byte Size: @ Bbit abit

Bort B
hddress Depth: 2

Data Width! 1

Read Mode: Bypass

@)

DFF Usags: O

MUY Usage: O

Reset Wode: @ Synchromous () Asynehronous

Initialization
Memory Initialization File

Dimension Match @ Fort A

) Port B

k|

@

0K

) (o o]

1. File Bt B HE

Q@ File it & AE

@ i [ EHE

@
O]

Options fit & HE
Help %41

® File B EHEH] THCE ™4 rSDP L@ SCAFRIAHRE B, &l 3-45
PR File Bo EAERT/R .

® SDP [ File FiC B AE {3 FH A1 SP AEHL 124, 1555 3.1Block
Memory > 3.1.1SP # File Bt EAEN4A .

2. Options At BAHE

® Options FCEAEH T H -~ B e SCE X A s B EE S, W
K| 3-45 rhFR7E ) Options At B HE TR

® SDP [f] Options fic EAE 1) A1 SP B 2E4L, 152 3.1Block
Memory > 3.1.1SP 1 Options Fic & HE .

Varll ]
#E!

rSDP 75 = M $H 5 SDP —%(, 152 3.1Block Memory > 3.1.4SDP ' Options

i A

3. i FAC EAE K

® it EMEE L R AT IP Core [HC B 45 R BIHER, 4 A\ it dm AL
FEAR A Options Mo & 5L FEHT, 40Kl 3-45 it i e EAE I P ;

® Options FCE H111) Port A [1Jihik7R 5 “ Address Depth "t & 511 ada

HIAL5E, ez v Data Width At &

52 din 147

% PortB HHihik
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[% Address Depth Bt B 520 adb 47 %, ZdEAL%E Data Width Ft &
S dout FIAL % .

4. Help #4511
K7 “Help”, &7~ IP Core ECEAS B0, 40l 3-46 fris.

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

Help U1 A4 247 IP Core IMEEL/4H, UL Options £ i e & 1) &) £
P
IP & g3

i 3-47 fisn, rSDP | “IP Customization” & DR E 7RG, Bl
“OK”, PAAEVIBLE A “File Name” @y 44 i) =4S4

® fifkiE = 5 rSDP #it 4 “gowin_rsdp.v”;
® JH A BIMiZ P Wit U IR SCAF “gowin_rsdp_tmp.v”;
® Hi{LJRiE rSDP HIALE S/ “gowin_rsdp.ipc”s

NP & Ik AIE S A& VHDL, WA AN 4 JE4 h.vhd. T
IR UL verilog 18 & AR EH 7= A 1 S
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3-47 BB IP Customization

'+ IP Customization

rSDP
= din[3:0]
dout[3:0] ==
= adal7 0]
adb[7:0] (=
—® clka
—®oce dkb b—
—® cea
ceh (l—
—® reseta
reseth jlb—

File

Target Device: GHIN-LV4LG144CB/I5

Create In D:MNIDE_test'fpza_projectisreigowin_rsdp

Nadule Hame Gowin_r30F

Options

File Hame

Languss

gowin_rsdp

Port &
hddrezz Depth: 256

Data Width 4

Byte Enable

Byte Size @ &hit

Resources Usage

LUT Usage: 0

Reset Node: @ Synchrenous
Initialization
Menory Initialization File:

Dimenszion Match

| A

Fort B

Addrezs Depth: 256

Data Width:
Read Mode:
Ghit
TFF Uszage: O
MU Usage: O
) Aspnehronons
@ Port & () Port B

| [

4

4

O ][ T ][ Help ]I

54k rSDP W30t

4k rSDP it 34 A 58 24 1) verilog #EBR, MIHLARRYE “IP
Customization” W11 rSDP FC &, F=AsLFl{Lir rSDP, Wil 3-48 Fiis.

I

PEAE RS2 rSDP [ din. dout FUEE 5B A1 “IP Customization” H ) rSDP it & —#.
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3-48 Pt rSDP &1t X4

module Gowin r3DF (dout, clka, cea, reseta, clkb, ceb, reaeth, oce, ada, din, adb);

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

input reseta;
input clkb;
input ceb;

input resetk:
input oce;

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

wire gw_gnd;
assign gw _agnd = 1'b0;

JrSDP radp_inst_0 |

D0 (dout[3:0]),

.CLER({clka),

.CEA (cea) ,

.RESETA (reseta),

.CLEB({clkb),

.CEB (ceb),

.RESETB (reaeth),

.OCE {ace) ,

-BLKSEL({gw_gnd, gw_gnd, gw_gnd}),

-RDR ({gw_gnd, qw_gnd,gw_gnd,gw_gnd,ada[7:0],gw_gnd, gw_gnd}),

.DI{din[3:01),

-ADB ({gw_gnd, gw_gnd,gw_gnd,gw_gnd,adb[7:0] ,gw_gnd, gw_gnd})
I
defparam radp_inat_0.READ MODE 1'b0;
defparam radp_inat 0.BIT_WIDTH_ EH
defparam radp inst_0.BIT WIDIH_ 1 = 4;
defparam rsdp inst 0.BELK SEL = 3'b000;
defparam radp inst 0.RESET MOLDE = "SYNC":

(=Dl
1]

endmodule //Gowin r3DP

R PBILZ TP 30 B AR RS

F e F P SEBRN L, IP Core Generator T B 75 =4 454k rSDP %1t 3C
R, TR R P BI4EZ 1P Bt o AR S, i 3-49 s

3-49 AP BHLE IP Rt XA BAR S 4

Gowin_ r3DF your in3tance Name (
.dout {(dout o}, SSoutput [3:0] dout
.clka(clka_ i), //input clka
.cea(cea_i}, //input cea
.reseta(reseta_i), //input reseta
.clkb{clkk i), //input clkb
.ceb(ceb i), //input ceb
.resetb(resetb_i), //input reaeth
.0ce (oce_1i), J/input oce
.ada(ada i), //input [7:0] ada
.din{din_i}, //input [3:0] din
.adb{adb i} //input [7:0] adb

'| "

r
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IP Core Generator %R rSDP 7=4i

N w5 P74 512X32. Bypass SR [ B AT ) rSDP P,
L device i GWIN-LV4LQ144C6/15 |, Fiifific & uik 3-50 frw, #]
SR SO TR P 75 AR Initialization B OECE, fdy “OK”, Fo4H
Jr 51 rSDP 1P #3044

P2 rSDP 1P ik SCAF (e H sk B E AL “Create In” W E B

4
1:7\]: o

3-50 rSDP Y IP Customization i% &
% IP Customization 2 [l |

R
rSDP e
File
Target Device: GRIF-LV4LA144C8/TS Lengusge:
Creste In: D:AIDE_testhfpga projectisrclgonin radp ]
Module Fame'  Gowin_rSDF File Hame:  zowin_rsdp
Dptions
Fort & Fort B
— - din1:0)
inB1:0] doul[31.0] b= Address Depth: 512 2] Adiress Depth: 512
A — Data Width: 32 4 Data Midth: 32
adbla:0] [e=— Read Mode: Bypass -
[] Byte Ensble
—clk 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
eseth [ 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 & = 28452, BSRAM
B KAl B E AR O H L5 AN E 1 AN [F] o £E IP Core Generator L1,
By “ROM”, FEAM S Ex ROM A S BHEEE, W& 3-51 Fis.
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3-51 ROM HE BB E

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

. Fle Edit Project Tools Window Help

T Tefoe Gi 1 F-LY4LA144C6/T5 [ D

4

(W)
&
-

MName

Hard Module
BandGap
CLOCK
DsP
3C
Memory
4[5 Block Memory
o DP
'\ DPB (Recommended)
5 ROM
th SDP
#4s SDPB (Recommended)
Lo SP
pROM (Recommended)
rROM
& rsDp
P Shadow Memory
SPMI
User Flash
Soft IP Core
DSP and Mathemathics
Interface and Interconnect

Memory Control
Microprocessar System
Multimedia

[

Version

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

=

ROM

Start Page

Information

Type: ROM

Vendor: GOWIN Semiconductor

Summary: B-SRAM can be configured as ROM. 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 ROM mede, the primitives ROM and ROMXS 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.

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

IF Core Gensrator %]

£ IP Core Generator FtifiiH, Mi“ROM”, 3 ROM [F)“IP
Customization” & . % Hf#E “File” Bt EHE. “Options” FLEHE. i
Fict B A P AN 5 Bh4%4 “Help”, il 3-52 R
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3-52 ROM K IP Customization B 0 %#3

', IP Customization e - |
ROM %
Target Dewice: GHLF-LVAQNIZCE/TS @ Language
Bracta T E:\fpge_projectisrchgonin_rom [
= aq[0:0] Address Depth: 2 5] Read Mede: [Bypass -
4l Block Ran Usaga: 1 DEFF Usage: 0 @
@ souto0) - LT Ussge: 0 WE Usage: O
e Memory Initislization File: D
I
s T @ ]
0K Cancel l Help I
Q@ File i & AE (@ Options Fit B #E
B O EAE @ Help #41
1. File fic BAE
® File ML & A THECE A1 ROM SEEIE ST OE B, Wi
3-52 HihriER] File BL B HEFT/R
® ROM ¥ File it & HEF £ AT SP #EEL[Z5ML, 155 % 3.1Block

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

2. Options At BAHE

!

Options FECEHEAH T H /' B @ A S DX g2 e B E S, W
& 3-52 F1kRyE: ) Options it & HE fiw .

ROM f{] Options fic B AE ) ff FI A1 SP RB 2810, 1#52% 3.1Block
Memory > 3.1.1SP 1] Options AL # .

e ROM [ LEM AN Rz, Options fic BAEH #] it & ) Read Mode /vy Bypass F
Pipeline.

e  Options it & H #I4E4L S (Memory initialization File) H (K% 98 & v AT B HH (1)
Hyuve )% (Data Width) frRFF—2, M4 ROM L4 Init HERIAAI4R1E Y 0, JF
7f Output & 3 H W M58 : Error (MG2105) : Initial values' width is unequal to
user's width.

3. I M EHE
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® [iLE M E R 2AT IP Core MMNCE 45 R BRI, i N i I AL
% ARG Options Mo & SLif B8, 4nf&l 3-52 HrbriE: A HC EHE & o s

® Options At & F s hER EE Address Depth BCE 50 ad (K658, %
P47 %6 Data Width FC & 5211 dout 7 55 .

4. Help #4511
Hifi “Help”, &7~ IP Core MIRCE S S ULt , 41 3-53 fin.
3-53 Help 82
ROM

Information

Type: ROM
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 pipeline).

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 - 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.
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 T HI .46 2417 IP Core [HEEA4H, UL Options £ WAL B 11 {8 £
i
IP 4 32

K 3-54 fii7x, ROM [ “IP Customization” & A E 5ElG,
“OK”, FAEVRLE M “File Name” iy 4 1) =AU

® fiitLE = J5iE ROM #it 3 “gowin_rom.v”;
® fH A BIbiZ 1P Wit U AR S “gowin_rom_tmp.v”;
® filft)iiE ROM HIEC & S “gowin_rom.ipc”s

WD E PSS 02 VHDL, PEAERRTRA 4 G408 .vhd. Rk
L verilog & & N BN 477 A 1A
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3-54 BEERY IP Customization
.. IP Customization ===

ROM it
U
File
Target Device: GHIN-LVALRL44C8/TS empooen
Create In: D:AIDE_test\Epgs_projecthsrehgowin_rom L]
Wodule Name:  Gowin KON File Name:  gowin_rom
Options
Width & Depth Read Mode
N — Address Depth:  1024] 2] Besd Mode: [Bypas= -
Data Width 1
) clk Resomrces Usag
Flock Ran Usage! 1 IFF Uzage: O
—{oce
LT Usage: 0 WX Usage: D
dout[o-0] =
—» ] )
e Reset Mods: @ Synchroneus () Asynchroneus
Initialization
—reset
Wemory Initielization File: D
— wre

&

0K ][ Frmer] ][ Help ] |

ik ROM &3t

4k, ROM ¥ it ey 5e % 1) verilog fid, i “Ip
Customization” # ) ROM BL &, F=4ALH1LH) ROM, WKl 3-55 s,

!
PAAER 5B ROM ] dout F%H 96 FE A “IP Customization” 1) ROM it B — 2.
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3-55 Bil{t ROM & it 324

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

input clk;

input oce;

input ce;

input reset;

input wre:

input [9:0] ad:

wire gw_gnd:

assign gw_gnd = 1'b0:

RCHM bram rom 0

DO (doat [0] ),

LCLE(clk),

.OCE (oce) ,

.CE (ce),

.RESET (reset),

.WERE (wre},

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

LBD ({gw_gnd, gw_gnd, gw_gnd, gw_gnd,ad[5:0]})
) -

defparam bram rom O0.READ MODE = 1'k0;
defparam bram rom 0.BIT WIDTH = 1:
defparam bram rom 0.BLE SEL = 3'b000;
defparam bram rom 0.RESET MODE = "S5YNC":

endmodule //Gowin ROM

R PEIE TP it SR RAR S

IP Core Generator . 2% & H P 1IsEbr N H, 72574411k ROM it 3C
IR, JREEGEH PG % 1P Bt SO s e, i 3-56 Fias.

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

Gowin ROM your instance name (
.dout (dout o), //output [0:0] dout

.clk(clk 1),
.oce (oce 1),

//input clk
//input oce

.ce(ce i), //input ce
.reset (reset i), //input reset

.wre (wre_1i),

//input wre

.ad(ad i) //input [%:0] ad

IP Core Generator 4 i ROM =6l

W P 7P~ 1024X16. Bypass S [F2 20 1 ROM IP,
L device i%# GW1N-LVALQ144C6/15 Jyf5|, Fihfic & K 3-57 Frs, Af
MRYEH P E, 1 Initialization & A B V4 SCHE, i “OK”, Fe4H
P E R ROM IP ¥t 0.
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FEAEN ROM P &1 A ATE H X BN ECE A 4 “Create In” BB B

4
1:7\]: o

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 File Hane:  gowiz_rom
Options
Fidth & Depth Read Mods
- Address Depth: 1024 Read Node: [Bypass -]
Data Width: 16
= clk Resources Usage
Block Ram Uzage’ 1 IFF Usage: 0
—»0
LUT Usage: O WX Usage: O
dout15:0] ==
— ) )
ce Eeset Mods: @ Synchronous () Asynehrenens
Tnitialization
= reset
Memory Initialization File E]
- e
[k [ cameed |[ ap | I

PROM & R, Al ilid pROM.pROMX9 W #i 5 2= 2844 5231, pPROM
J& ROM [FIARALARAS, MIRE T 3% 1 WRE 1 BLKSEL, #3H F AR S8
PROM. 7t IP Core Generator #[i ', #.i5“pROM”, FL1H 4 ] 2 &7~ pROM

IR RAE SMEEE, Wi 3-58 Fm.
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-
{A» GOWIN FPGA Designer - [IP Core Generator]

i Eile

Edit Project Tools Window Help

Target Dewice: | GH1F-LVALEI144CE/IS I [:]

Name

a Hard Module

BandGap
CLOCK
Dse
13C
Memory
Block Memory
% op
DPB (Recommended)
b ROM
% sop
*\ SDPB (Recommended)
W se
pROM (Recommended)
rROM
b rsop
Shadow Memory
SPMI
User Flash

4 Soft IP Care

DSP and Mathemathics
Interface and Interconnect
Memory Control
Microprocessor System
Multimedia

i

Version

Start Fage

[wl
&
F

pROM

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 @ 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; pROMXS--
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) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reserved.

e TP Core Generator 5]

7E IP Core Generator i+, X i “pROM”, #H pROM ] “IP
Customization” % . % Hf#E “File” Bt EHE. “Options” FLEHE. i
Fict B A P AN 35 Bh 4240 “Help”, @il 3-59 ik

3-59 pROM K IP Customization B 04#

s IP Customization

pROM

—

—

ad[0:0]

clk

oce @ dout[0:0]
ce

reset

e

Options

File

Target Device: GHLI-LIQIZEE/TS @ —
Create In E:\fpza_projectisre\gowin_prom )

Wodule Hame:  Gowin_pRON File Hame:  gowin_prom

$idih & Depth Read Mode
hddress Depth: 2 = Eead Mods: [Bypass -
Data Width 1 =

Resources Usage

pROM Usage: 1 DFF Usage: 0 @

LUT Vsage: O MU Usage: O

Reset Mode! ©@ Synchronous () Asynchroneus

Initialization

Memory Initialization File E]

|
[ ok | cemcer J|[ el

SUG284-2.0
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!

Q@ File i & AE (@ Options Fit BHE
B i B AE @ Help #4H
File it & HE
® File fit & & L T AL E P4 1) pROM 2@k C AL E B,
3-59 th¥RrIER] File it B AE T~ .
® pROM [¥] File Bt BAE K AT SP ER 1L, 2% 3.1Block
Memory > 3.1.1SP #[{] File fic & HE.
Options it & #E
® Options FCEAEH T H - B e A s MR F i a B ERFE S, W
3-59 HihR{E ) Options It B HEFT 7 «
® pROM [#] Options At & HEIfi FH AT SP #2157 3.1Block

Memory > 3.1.1SP 1] Options AL & .

PROM 1 TAE#E A R, Options ft B HE # 1l fic & ) Read Mode & Bypass Al
Pipeline.

Options fit & F ¥4 CfF (Memory initialization File) ) ¥ o5 1 N AN B i
¥ viFE (Data Width) fR¥FEF—2, B4 pROM SEH Init EERINWIZAIL A 0, I
7f Output % K H# 41N {5 B Error (MG2105) : Initial values' width is unequal to

user's width.
Uiy 1 L HE 1]
o [LEMERE /R AT IP Core HIHCE S5 KR FINER], S N H w147

iijETE Options FC & S 58T, anlE] 3-59 AbnyE s H EC B HE K B
N

® Options fit & F (R Address Depth Bt & 5400 ad K475, %
A7 % Data Width BC B 200 dout HIALFE .
Help #%4

Hif “Help”, &7~ IP Core MECEAS 20U, 40l 3-60 ffris.
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3-60 Help 52

pROM

Information

Type: PROM
Vendor: GOWIN Semiconductor

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

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--2Kx2, 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
e T i
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 T ALFE 241 IP Core MIMEE/ 41, DL Options 5T fic & f ) 2
i
IP & g3

K 3-61 s, pROM [ “IP Customization” & AL & 58 G, Hii
“OK”, AL E M “File Name” iy 4 1) =430

® HlikE = JFiE pROM #il 3 “gowin_prom.v”
® /I HIbiZ P Wit U B SCAE “gowin_prom_tmp.v”
® HifLJE i pROM ML E LA “gowin_prom.ipc”

ﬁﬂﬁﬂﬁ%ﬁ%‘:ﬂ’]m 5 2¢ VHDL, PRI 4 G408 vhd. N
LA verilog & & BN A 1S

SUG284-2.0 54(186)




3 fEH

3.1 Block Memory

3-61 BEEERY IP Customization

.
"% IP Customization D S|
R
pROM 5]
File
Targst Devics: GRLH-LVALQ14408/I5 Languaze:
Creste In: D:MIDE_testhfpga_projectisrehgonin_pr [
Moduls Hame:  Gowin pROM File Fane:  gowin prom
Options
Fidth & Depth Bead Mod
hiddress Tepth: 1024 Fead Made: [Bypa -
— ad[5:0]
Data Width: 1
Besources Usage
— ik
BROM Usage: 1 DFF Usage: 0
LUT Usage: 0 W Usage: D
—»oce dout[D:0] =
Eeset Mode: © Synchronous () Aspmchronous
»ce Initislization
Memory Initialization File: D
—®reset
[ ok | cencer |[ Hewp | |

54t pROM &3t 34

#14k pROM B304 Ry 5e B 1) verilog R, FIHLFRRYE “IP
Customization” 1) pROM AL E, =4Sk pROM, il 3-62 fix.

eyl
FEAE 5245 pROM [ dout %

SUG284-2.0

P
I,

JEAN “IP Customization” H¥] pROM g & —5{.
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3-62 fl{t pROM &It X4
module Gowin pROM (dout, clk, oce, ce, reset, ad);

patput [0:0] dout;
input clk;

input oce;

input ce;

input reset;

input [9:0] ad;

wire gw_gnd;
&@33ign agw_gnd = 1'k0;

|pROM prom inst O
D0 {dout[0]),
CLE({clk),
.OCE {oce) ,
.CE {ce),
.RESET ({reset),
A0 ({gw_gnd, gw_gnd,gw_gnd,gw_gnd,ad[59:0] 1)

Y ow
1r

defparam prom inst 0.READ MOLE 1'k0;
defparam prom inst 0.BIT _WIDTH 1;
defparam prom inat 0.RESET MODE = "5YHC™;

endmodule //Gowin pROM

ARG 1P &SRO ER S

IP Core Generator T.E% &R P ISERRM R, 72/~ 4 611 pROM it
SRR, IRERAEF PG Z 1P Wt SO IR AR SCE, il 3-63 B
3-63 AP IP iR it ST AR ST

Gowin pROM your instance name |
.dout {dout o), //output [0:0] dout
.clk{clk i}, //input clk
.ocef{oce i), //input oce

.ce({ce_i}), f/input ce
.reset (reset_i), //input reset
.ad{ad_i}) //finput [2:0] ad

IP Core Generator 4 i, pROM 7R {5l

Wi A7 =4 1024X16.Bypass A [F P R AT 1) pROM 1P,
L device i%&# GW1IN-LVALQ144C6/15 Jyf5|, Fihfc & K 3-64 Frx, A
MRYEH P E, 1E Initialization & AW BV, il “OK”, Fe4H
FUTFE ) pROM IP #0304

PAE ] pROM IP et SO T e F g BN RCE St “Create In” %
i
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3-64 pROM Ky IP Customization i% &
.. IP Customization P [ |

J i
pROM )
File
Target Device: GHIN-LVALDI44CE/TS Rememren
Creste In I A\TDE_testifpga projectisretgonin_pram )
Module Hame:  Gowin_pROM File Hame:  gowin prom
Options
Fidth & Depth Read Mode
Address Depth: 1024 B Read Mode: [Bypass -
— 5[:0]
Data Fidth: 16
Resources lsag
—clk
RO Usage: 1 DFF Usage: 0
LUT Usage: O WX Usage: O
—»{oce dout]15:0] p=ie
Reset Wode: @ Symebroneus () Asynebroneus
= ce Initialization
Memory Initialization File E]
—breset
3 ] [ Frmers] ] [ Halp ] I

3.1.9 rROM

rROM & Hii =, AJiE1T rROM. rROMX9 WFh = = 82521, rROM
5 ROM #HEL, B T 3% 10 WRE L ZE IP Core Generator Fti 4, #.3:“rROM”,
S A M B8 rROM UM E BAEEL, 1l 3-65 Fias.
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3-65 rROM HWEEBE

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

4 Fle Edit Project Tools Window Help

Target Dewice: |  GRIN-LV4LQ144CE/IS I D

V)
R

Name

4 Hard Module
> [ BandGap
> CLOCK
ol DsP
> 3C
4 [ Memory

4 [ Block Memory

Version

=

rROM

- Soft IP Care
> DSP and Mathemathics
> Interface and Interconnect
> Memory Control
b Microprocessar System
> Multimedia

< n

w DP 1.0
<41 DPB (Recommended) 1.0
i ROM 1.0
e SDP 1.0
<41 SDPB (Recommended) 1.0
o 5P 1.0
©» pROM (Recommended) 1.0
| rrom 10
o rSDP 1.0
b P Shadow Memory
> SPMI
> User Flash

J Start Fags

Information

Type: rROM
Vendor: GOWIN Semiconductor

Summary: 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).

In rROM mode, the primitives rROM and rROMX9 can be used. The
primitives support multiple data widths and address depths (Depth x
width): rROM--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; rROMX9--

2Kx9, 1Kx18, 512x36.

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

IF Core Generator

£ IP Core Generator S+, i “rROM”, 3 rROM [ “IP
Customization” & . % Hf#E “File” Bt EHE. “Options” FLEHE. i
fic B HE B AN B4l “Help”, tnl&l 3-66 .

58(186)
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3-66 rROM K IP Customization B 04 #3
5%, TP Customization e ? [ |
rROM &2
T;r:at Device: GHIN-LV4QR3ZCR/TS @ lergrogn
Create In E:\fpga_projecthsrchgonin_rron [
™ age FOM Usage: 1 DIFF Usage: O
ol @ souto 0 LUT Usage: 0 WX Usage: O @
Memory Initialization File E]
I
ol ®
0K ][ Cancel ][ Help ]
@ File FCEAE (@ Options it B 1E
@ i I EHE @ Help il
1. File fit B AE
® File it & % L H TECE =4 K rROM SEFI4L TS E B, aniE
3-66 H1hrid ) File L EAEATR .
® ROM [¥] File It & AE ) AT SP BER 1L, 2% 3.1Block
Memory > 3.1.1SP H[{] File it & HE.
2. Options it B HE
® Options LB HEAH T-H 7 B & R S DB A AL EF 2, W
& 3-66 F1kRiE: M) Options it & HE Fw .
® ROM [{] Options Ft & HE ) {# FI Fl SP & He284LL, 152 % 3.1Block
Memory > 3.1.1SP 1] Options AL & .
!
e rROM [ TAERE N Hita, Options At B HE vl it & ff) Read Mode & Bypass Al
Pipeline.
e  Options Fit & F #I4E4L S (Memory initialization File) H ()% 98 & v AL B HH (1)
B 58 (Data Width) R4 —2, 504 rROM SEG Init (EERINFI464E 9 0, JF
/£ Output & 3 H W M58 Error (MG2105) : Initial values' width is unequal to
user's width.
3. i A EAE
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® it EMEK R R AT IP Core HIHNC B 45 R BIHE R, o Aoyt o 1 AL
& M4 Options At & S ST, 4B 3-66 Fhbmid: it 1 BC AR 5

® Options At & F s hER EE Address Depth BCE 50 ad (K658, %
P47 %6 Data Width FC & 5211 dout 7 55 .

4. Help #4511
Hifi “Help”, &&/x IP Core WACE (S B0, W 3-67 Fizk.
3-67 Help 82

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).

EIIERE In rROM mode, the primitives rROM and rROMX9 can be used. The primitives suppert multiple data widths and address

depths (Depth x width): rROM--16kKx1, BKx2, 4Kx4, 2Kx8, 1Kx16, 512x32; rROMXS--2Kx9, 1Kx18, 512x36.

Options
I ™
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 T HI .46 2417 IP Core [HEEA4H, UL Options £ WAL B 11 {8 £
i
IP 4 32

i 3-68 fiix, rROM ff] “IP Customization” & HECE B G, it
“OK”, FAEVRLE M “File Name” iy 4 1) =AU

® ik = JEiE rROM #it 3+ “gowin_rrom.v”;
® F Pk IP &t ST AR St “gowin_rrom_tmp.v”;
® Hi{LJRTE rROM L E XX “gowin_rrom.ipc”.

WD E PSS 02 VHDL, PEAERRTRA 4 G408 .vhd. Rk
L verilog & & N BN 477 A 1A
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3-68 BB IP Customization

-
' IP Customization P |
Ri
rROM 5 7]
File
Target Device: GH1H-LV4LQ144CE/TS Temgmrgne
Brocio T D AIDE_test\fpga_projectisrchgowin_rrom [
Woduls Hame:  Gowin_rRON File Nane:  gowin_rrem
Options
Width & Depth Bead Mode
hddress Depth: 1024 Read Mode: [Bypass -
—+{ad[e0]
Data Width 1
Resonr ces Usage
—»{cik
*RON Usage: 1 DFF Ussgs: 0
LUT Usage: O W Usage: 0
—>{oce dout0:0] =
Reset Mode: @ Synchromouns () Asynchronous
»ce Initislization
Memory Initialization File: E]
—® reset
0k || cencel |[ Melp | |

4k rROM &30t

B4k rROM it S0 58 B 1 verilog Abk, FRBRARRHE “IP
Customization” Ff¢) rROM Fc &, 7=4s24b i rROM, 1K 3-69 k.

I

PRS2 5] rROM (1 dout (1% % FE A1 “IP Customization” 91 rROM & —%k
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3-69 Bt rROM &it X4

module Gowin rROM (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;
a3sign gw_gnd = 1"k0;

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

i

defparam rrom_inst_ 0.READ MODE 1'h0;
defparam rrom inst 0.BIT _WIDTH 1;
defparam rrom inst 0.BLE SEL = 3'b000;
defparam rrom inst 0.RESET MODE = "5YHC™:

endmodule //Gowin rROM

R PEIE TP it SRR S

IP Core Generator T.HE &R PSRN, 7Er=444 rROM it
SRS, IRERAEF P IZ 1P Wt SO R AR SCAE, il 3-70 B

3-70 AFPBIE IP it XA B AR 4

Gowin rROM your instance name |
.dout {dout_o), /Soutput [0:0] dout
.clk({clk i), //input clk
.0ce({oce_i), S/input oce

.ce({ce_i), //input ce
.reget(reaet_i), //input reset
.ad{ad_i}) /finput [%3:0] ad

IP Core Generator %X rROM 7451

WA P &P~ 1024X16. Bypass 524550 [F25 &80T 1) rROM 1P,
L device i%# GW1IN-LVALQ144C6/15 Jyf5|, Fmfic &K 3-71 Fros, A
RIEH P FHE, 1F Initialization & DR E WIS, Hid “OK”, P4 H
PR 1 rROM 1P #4304

FEAE R IROM P it e e H s B 9B B 5L a1 “Create In” 8 1%
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SUG284-2.0

/
&

3-71 rfROM B IP Customization i% &

.
' IP Custamization V|
j7l
rROM &2
File
Target Device: GHF-LVALO14408/T5 Remesmom
Create In D ATDE_test\fpzs_projecthisrchzowin_rrom )
Module Bame  Gowin_rROW File Hams'  gowin_reom
Options
Fidth & Depth Eead Mods
hddress Depth: 1074 Read Mode: [Bypass -
- 5a[5:0]
Tata Width 15
Resources Usage
— ik
rROM Usage: 1 DFF Usage: 0
LUT Vsags: 0 W Usage: 0
—»oce dout[15:0] =
Reset Mode: @ Synohronens () Asymehronous
= ce Initialization
Memory Initialization File: D
— reset
[k ][ cemear |[ ep | |

MULTADDALU.

MULTALU. PADD.

DSP & 3 32 ¥ T Fh = = #8 A 19 77 4 . ALUS4 . MULT

ALUS4 sZ3 54 f B #2855 . 15 IP Core Generator A, ik
“ALUS4”, FLEAM2 Box ALUSA AHS S B

MEEL, & 3-72 i
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3-72 ALUS4 H{EEBE

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

. Fle Edit Project Tools Window Help

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

i Start Page 8

= ol W | = i f,}?‘é,."w
Terreie Mopflans [ =)
Name Version
4 Hard Module ALU54
b BandGap
3 CLOCK
‘o Information
| ALusa 10
% MuLT 0 Type: ALUS4
&% MULTADDALU 10
44 MULTALU 10 Vendor: GOWIN Semiconductor
o PADD 1.0 Summary: Each gwDSP macro supports one flexible 54-bit ALU which provides
b 13C robust extension to MULT part. The ALUS4 can be used independently,
b Memory and it can implement the following operation modes:
3 SPMI
» [ User Flash «A+B
> Soft 1P Core *«A-B
e Accum + A+ B
* AcCum + A-B
e Accum- A+ B
® Accum-A-B
* B + CASI
.
-
-
-

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

& IF Core Generator B ’—

1t IP Core Generator S+, X “ALUS4”, 5H ALUS4 [1] “IP
Customization” & [, 41l 3-73 s . 1% & H A4 File ”BL B AE . “ Options”
BCEHE. i 1 C B HE BRI AFS Bhi%d] “Help”.

3-73 ALU54 By IP Customization B 04513

IS
¢4 IP Customization

—>reset @

= a[53:0) caso[54:0] =

= b[53:0]

Register Options
Eeset Mode: @ Synchronous () Asynchronous

Ensble Input A Regizter Enable Input B Regizter
Ensble ACCLOAD Regizter [¥] Enable Output Regiszter

ALU54 =
File
Target Device: GIFLH-LV4QN3IZC6/IS @ Langusge:
Create In: E:\fpga_projectisrclan_alusd [
Wodule Name:  GH_ALUSA File Hame: gw_alusd
Options |
ALV Mode Dption Data Options
4 2 o
Hidin Data Type
o™ dout[53:0] = Ingut A 54 2] (2-54)
Input B 54 5| (2-54)

©)

®

Lo [ cmen [[ ks |
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@ File Fi & AE @ Options FLEAHE
® i R EHE @ Help %4l

1. File it BHE

® File it BAEM T & =4 ALUSA S SCA- A S5 B, W& 3-73
PR R File Bt B HERT/R o

® ALUS54 f] File Bt B HERfH FHAT SP B i2l, #53% 3.1Block
Memory > 3.1.1SP H[1] File FC B AE .

E!

%3 Device GWIN-1 i, B Ti% Device A3 £F DSP, £ IP Core Generator A H

HIZM, DSP K& E KA, Wk 3-74 Fix.

3-74 DSP ¥8% SREZE X

Target Dewice: | GHIN-LVILQI44C6/T5 | D

Mame Version

4 Hard Module
BandGap
CLOCK
4 Dsp
ALUS4Y
VILILT
MULTADDALU

MULTALU

=

[ T e T T e T

DA NI
MU

[3C
Memory
SPMI
User Flash
Soft IP Core

2. Options it B HE

Options At & HE A T Hc & 4L 5 = i iE ALUSA Wit S ALUS4A RS
BiEE, W 3-73 7R Options Bt B HEFT~ .

ALU Mode Option: Ft® ALUS4 (i8R, mlik$F:
A+ B;

A-B;

Accum + A + B;

Accum + A—B;

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

B + CASI;

Accum + B + CASI;

Accum - B + CASI;

A+ B + CASI;

A-B + CASI;

Data Options: Pt & £ #5211

- CE ALUSA B NEEE AL B8 - AN AYB S 204k PTG BN 1-54 £
- ﬁ%ﬁﬁ%miﬁ%ﬁfjﬁ%%ﬁﬁﬁﬁﬂﬁ, Ho R N AL 5 B )i B A7

i
- “Data Type” &I A it & 4 Signed. Unsigned.
® Register Options: BCE % f7#y LIER .

- “Reset Mode” &ML & ALUS4 [ E A, LRI
“Synchronous” FlFL 15 “Asynchronous”;

c

- “Enable Input A Register” Ft & Input A register;
- “Enable Input B Register” ECE Input B register;
- “Enable ACCLOAD Register” A& ACCLOAD register;
- “Enable Output Register” AL & Output register.
3. i G EAE &

P B HE B B2 2411 1P Core HHBC B 45 RonBIHE R, At o 1A AZ 58
R4 Options At & SERFEHT, & 3-73 Fridi i H C EAEFTR .

4. Help #4511
#if; “Help”, &7~ IP Core MECEAS B HITLTH, WK 3-75 Fiw.

SUG284-2.0 66(186)




3 fEH

3.2 DSP

3-75 Help B2

ALU54

Information

Type:
Vendor:

Summary:

Options

ALUS4 Mode Option

Data Options

Register Options

IP 4 RS

ALUSA
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:

* A+B

« A-B

* Accum+A+B

» Accum+A-B

s Accum-A+B

s Accum-A-B

* B+ CASI

* Accum + B + CASI
s Accum-B +CASI
= A+B+CASI

* A-B+CASI

ALUS54 Mode - Setone of the ALUS4 operation mades.

Input A Width - Setthe size ofthe firstitem in the ALUS4,

Input B Width - Setthe size ofthe 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.

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

K 3-76 i, ALUS4 [ “IP Customization” & AL E 2k )5, Bt
“OK”, rF=EDIBCE SCH: “File Name” #5441 = AN 04

® Wb E = FiE ALUSS &t 0t “gw_alu54.v”;
® F ki IP &tk ST AR S “gw_alub4_tmp.v”;
® fifbJFiE ALUSS 1B E S “gw_alub4.ipe”.

Inic B Tk BEERIE F 2 VHDL, PAERIRTPTS S A RS . vhd. TR
LA verilog 5 & NI 47 AR SCA
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3-76 BEEK IP Customization

' IP Customization

ALU54

—»{clk

—»ce dout{53:0] f=
—reset

=8 a[53:0] caso[54:0] =
= b[53:0]

Y

File

Target Device: GHIN-LV4QH32CE/IS

Create In E:\fpga_projectlsrelgr_aluSd

Module Hame Gif_ALUS4

Options

ALU Mode Optien

File Name: gw_aluSd
Data Options
s
#idth Data Typ
faw b S @50
Input B 54 [T (2-54)

Register Options

Reset Mode: @ Symchronous

Enable Input A Register
Ensble ACCLOAD Register

) Asynchromons

Enable Input B Register
Enable Output Register

0K

| [ Comcel | [ Help

54k ALUS4 & 3ct

Btk ALUSA Bt S0 N 52 2 01 verilog fER, iR g “IP
Customization” #1[] ALUS4 Fit &, ;=4 7 sefiltbfr) ALUS4, niE 3-77 fr

7N o
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3-77 fi{t ALUS4 &1t 324
module GW_ALUS4 (dout, caso, a, b, ce, clk, reset):
cutput [53:0] dout:
gutput [54:0] caso:
input [53:0] a;
input [53:0] b;
input ce;
input clk;
input reset;
Wire gw_wvcc:
wire gw_gnd;
a3aign gw_wvoc = 1'bl;
a33ign gw_agnd = 1'b0;
RLO54D aluS4d_inst |
.DOUT {dout),
.CAS0 (caso),
LAfa),
-B(b),
ASIGH (gw_wvcc),
.BSIGH (gw_vcc),
-CR5I({gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd,gw_gnd,gw_gnd, gw_gnd, qw_gnd, gw_gnd,
. ACCLORD (gw_gnd) ,
.CE{ce),
.CLE(clk),
-BESET (rezet)
defparam aluS4d inst.RREG = 1'bl;
defparam aluS4d inst.BREG = 1'bl;
defparam aluS4d inst.A5SIGN REG = 1'b0;
defparam aluS4d inst.B5IGN_REG = 1'b0;
defparam aluS4d inst.ACCLOAD REG = 1'bd;
defparam aluS4d inst.0UI_REG = 1'bl;
defparam aluS4d inst.B_ADD 3UB = 1'kb0;
defparam aluS4d inst.C ADD SUB = 1'kd;
defparam aluS4d inst.ALUD MODE = O;
defparam aluS4d inst.ALU RESET_MODE = "S5YNC";
endmodule //GW_ALUS4
R PBEZ 1P &30 BI RS
IP Core Generator T HEEH P HSLhr A, #7511 ALUSS it
SCAFRI RS, R P IR 1P RSO AR SR, N 3-78 .
3-78 P BHLTE IP Wit A BIR 4
GW_ALUS4 your instance name |
.dout {dout_o}, //foutput [53:0] dout
.casc{caso_o), JS/output [54:0] casc
.afa_i), //input [53:0] a
k(b i), /f/input [53:0] E
.ce({ce_1i}, //input ce
.clk({clk_ i}, //imput clk
.reget (reaet_i) S/input reaet
I
IP Core Generator 2, ALU54 7=
iR 2R B4 A b4 AR, A Register B[R ALUS4 IP, LA
device & GW2A-LV55PG1156C8/I7 Afil, Ftimic & wilE 3-79 fivs, H
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7 “OK”, BIm]F=A4: 1 P B () ALUSA 1P it 30
FEAE ) ALUSA IP Wit S AT fE H % RUNEC B LT “Create In” % E

HA

3-79 ALU54 IP Customization & &

'% IP Customization

D [ |

ALU5S4

—® r=set

— s[510]

— 520

doutE

casof54 )

i

—

B &

R
%]
File

Target Deviee! GHZA-LVSSPGL1SECE/IT

T—

Create In: E:hl. Gtesthip corehsrehgw_aluSd L)
Module Fame:  GH_ALVS4 File Kame'  gw_aluSd
Dptions
AL Mode Option Data Options
Fidth Data Type
Trput & 54 |5 (1-54)
Tnput B: 54 [3] @-54)

Eegister Options

Reset Mode: @ Synchronons () Asynchronous

Ensble Input h Kegister Enable Input B Register
Enable ACCLOAD Eegister (V] Enable Output Register

0K ][ C— ][ Help

3.2.2 MULT

MULT scHafeEisE Thfhe . 1F IP Core Generator FLif H Bt MULT, &
T A2 o MULT BOAHSG S EMEES, Wl 3-80 fls.

SUG284-2.0
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3-80 MULT W{EBBE

-
{{ GOWIN FPGA Designer - [IP Core Generator]
. Fle Edit Project Tools Window Help

[ = REIES
Terett Teodan G 1F-LV4N3IZCE/ TS I D

Name Version
- Hard Module
» 7 BandGap
b CLOCK
Ll DsP
&b Alsa 1.0
&b MuLT 1.0
i MULTADDALU 1.0
i MULTALU 1.0
ks PADD 1.0
b 13C
b 7 Memory
b SPMI
b User Flash

- Soft IP Core
DSP and Mathemathics

Interface and Interconnect

> " Memory Cantrol
> | Micropracessar System
b Multimedia
® Start Page X &

BEE
i

Information

Type: MULT

Vendor: GOWIN Semiconductor

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

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

IF Core Generator

£ IP Core Generator %[ 1 X MULT, 3 MULT f “IP
Customization” & [, 41 3-81 Fizn. 1% & H A5 “ File ” it & 4E . “Options”
BOEAE o 150 B HE B DL S Bl “Help”s

3-81 MULT B9 IP Customization B O4H#

4 IP Customization

=)

MULT

v

File

Target Device

©

GH1F-LV4QN32CB/15

nguage

Eacta Tn E:\fpga projecthsretor_mult [
Module Fame:  GH_MULT File Hame:  gv_mult
Optiens
Data Optiens
>l Width Souree Data Type
Input i 18 |5 (2-38) Parallel -
Input B 18 [2] @ Farallsl v
—ce
Dutput 36
— resat @ dout[35:0] = Shift Cutput Optiens
[] Enable Shift Omtput A [ ] Enable Shift Output B @
—a017:0] Register Optiens
Reset Mode: @ Symchronoems () Asynehroneus
— b[17:0]
Enable Input A Rezizter Ensble Input B Regizter
[C] Enable Pipeline Register [ | Enable Shift Output A Register
Enable Output Register |

@

[k ) camead ||[ malp |

Q@ File i BAE
B i DM EAE

(@ Options fit BHE
@ Help %4
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1. File it BHE

® File FLEHEH THCE ™4 MULT SEBIAL ST A AE B, Wil 3-81
HFRE ) File FCEAEHTR .

® MULT 1 File Bt B HEffd FIAI SP BH 2L, 1#55% 3.1Block
Memory > 3.1.1SP ] File fic & HE.

2. Options At BAHE

Options it & HEF Tt & B 4L 5 2= JR 15 MULT B2 S0 MULT FIRCE
5, WK 3-81 #5ER Options AL EAEAT 7R .

® Data Options: it & %k .

NI I (Input A Width/ Input B Width) ¢ KB A7 %5 4 36;

I D BRI (Output Width) EFHH S E, ©oRIEH
NN EE E R SR, BB SRR 55 4R B MULT9XO,
MULT18X18, MULT36X36.

i N\ 1 A/B A E N Parallel. Shift;
H¥u A n i B A Unsigned. Signed.

® Shift Output Options: AEZf#fE shift out ThEE, FiAuhI1 (Input A
Width/ Input B Width) #8/NT-45F 18 i, A {HH L Thae.

*E!

i A\ 1 (Input A Width/ Input B Width) £ —Ii KT 18 i, Shift Output Options &
K, AAAEHA .

® Register Options: ZIET 1 TRE H %5 ALUS4 [ Register Options
WIMFE, 1E52% 3.2.1ALUS4 H1f#) Option it BAE.

3. i AT EAHE K

P B HE B R 7R 24 1T 1P Core HBC B 45 RonBIHE R, N\ Ja t o 1 A3
LB A SE AR Options Be B SCi 8T, A& 3-81 fRwiE: s M e BHE TR o

4. Help #4511

Hif “Help”, o~ IP Core G E S BT, Wk 3-82 fiizn. Help
TUH . HE 2457 IP Core HIREE A4, LLK Options % i fic & i 1 2 15 B .

SUG284-2.0
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3-82 Help B2

MULT

Information

Type: MULT
Vendor: GOWIN Sermiconductar
Based on the needs of multiplication width, the multipliers can be configurad as 9x9, 18x18, 36x18 or 36x36 mode. Each

Summary: gwDSP macro can be configured as one of the three operation modes: one 36x18 multiplier, two 18x18 multipliers or four
ox9 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 Qutput 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 Parallal 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 Output Options Enable Shift Output B - Enzble or 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 whather the reset mode is synchronous ar 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

K 3-83 flisx, MULT ff] “IP Customization” & LB 5 )G, Bt
“OK”, FEAEVRLE M “File Name” iy 4 I =AU

® filfkE = JHiE MULT ¥t 304 “gw_mult.v”;
® /M EIKZ P B ST IR R “gw_mult_tmp.v”;
® HifL]ETE MULT ML E X “gw_multipc”.

UL IR IE S & VHDL, FHAERRTAN SCE 4 JE 408 .vhd . Rk
L verilog 5 & BN 4 = AE H S

Bt ® MULT 1 “IP Customization” & 1, #nE 3-83 fias.
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3-83 BB IP Customization

'w IP Customization

MULT

File
Target Devics: GH2A-LVESPG1156CE/IT Reogran
Create In E:\1 Gtestitestlisrelgw_mult )
Wodule Wame'  GH_WULT File Hame: gu_mult

Opticons

Data Optiens

#idth Source Data Type

Input A 19 2] a-ae Farallel v
e Input B 18 (2] (-38) Farsllel v

Output 3
— 50 P
reset dout[35:0] Shift Output Optiens
[] Enable Shift Output A [] Enable Shift Output B
— (1720
17:0] Register Options
Eeset Mode: @ Synchronous () Asynchronmous
— 5[17:0]

Enable Input A Register Ensble Input B Register

[C] Enable Pipeline Register [ | Enable Shift Output A Register
Enzble Output Regizter

® &

08 || Comcel |[ ielp

54t MULT &332

4L MULT it SCE 52 281 verilog #dR, Rl “1P
Customization” # ) MULT B & , 724 7 s254L B MULT, W& 3-84 Fius.

3-84 fHl{t MULT i&it3x#

module GW MULT (dout, a, b, ce, clk, reset);

output [35:0] dout:
input [17:0

input [1 b:
input ce:
input clk;

input reset;

wire [17:0] soa_w;
wire [17:0] scb_w:
wire gw_vce;
wire gw_gnd;

assign gw_veoc = 1'bl;
assign gw_gnd = 1'b0;

[MULT1EX18 multl8x18_inst |
.DOUT {dout} ,
-50R(s0a_w) ,

-B(b},

ASIGH (gw_vcec) ,

.BSIGN (gw_vee),

-SIA({gw_gnd,gw_gnd,gw_gnd, gw_gnd, qw_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}},
-5IB({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}},

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

defparam multlSx18_inst.AREG = 1'bl;

defparam multlEx12_inst.BREG = 1'bl;

defparam multl8x18 inst.0UT_REG = 1'bl1:
defparam multl8x18_inst.FIPE REG = 1'b0;
defparam multlEx12_inst.ASIGHN REG = 1
defparam multl8x18_inst.BSIGN_RE
defparam multl8x18_inst.SOAR REG = 1'b
defparam multlEx18_inst.MULT_RESET MODE = "3YNC";

G

endmodule //GW_MULT
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R PBMLIZ TP &30 BRI S

IP Core Generator 1. E& B P HsLhrMH, 72746146 MULT # it
SR TR, IRERAE P B Z 1P B SO AR S E, b 3-85 .

3-85 AP HIHLZ IP it XA ay AR

W _MOLT your instance name |

.dout (dout_a),

Jfoutput [35:0] dout

.a{a_1i), /finput [17:0] &
k(b i), //input [17:0] kL

.ce{ce_i}, f/input ce

.clk{clk_1i}, //input clk

.reget(reset_i)

Slinput reset

IP Core Generator £ MULT 7=

WA A 9 A 55 8k . Bypass #zU) MULT IP, LL device
& GW2A-LV55PG1156C8/I7 A, F1H A & i 3-86 Fw, H.idi“OK”,
PR P TR ) MULT 1P it et

FEAE) MULT IP Wit S AT e B 2 BIONEC B FL I “ Create In” B8 B

A
12

3-86 MULT IP Customization i& B

IP Customization P |
MULT &
55 1]
File
Target Device: GRZA-LVESPGLISGCE/IT Language:
Create In: E:hl. 9Hesthip_corelsrehar_mult ()
Wodule Hame:  GH_WULT File Name:  gw_mult
Options
Data Options
Widih Soure Data Type
= a[17:0]
Input A: 18 [+ 0-38) [Paratiel »|  [Sigmed ~|
Tnput B: 18 2 -3 [Paratiel ~| [signed  ~|
dout35:0] = Output: E
Shift Dutput Options
= o[17:0]
[7] Ensble Shift Output & [ | Eneble Shift Output B
Register Options
Reset Mode: @ Synchronous © Asynchronous
7] Enable Input A Register [ |Enable Input B Register
[F] Enable Pipeline Register [ ] Enable Shift Output A Register
[7] Enable Output Register
0K ] [ = ] [ Help

3.2.3 MULTADDALU

MULTADDALU sZ¥3feid: g8 —RSR A R NI fE. £ IP Core Generator
S, i “MULTADDALU”, S A4 B 78 MULTADDALU HAHR1E

SAEE, il 3-87 Fis.

SUG284-2.0
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3-87 MULTADDALU IS B E

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

P SoftIP Core

P Start Page (% | L]

4 Fle Edit Project Tools Window Help _&]x
e = HioR &N
=
Name Version
4 Hard Module MULTADDALU
> BandGap
> CLOCK
4w Information
& ALUS4 1.0
€ MULT 10 Type: MULTADDALU
|&% MuLTADDALU 1.0
S MULTALU 10 Vendor: GOWIN Semiconductor
&% PADD 1.0 Summary: Each gwDSP macro can implement the sum of two 18x18 multipliers.
> 13C The alu two-18x18 mode can be composed of two 18x18 multipliers
> Memory and one ALU. The MULTADDALU can be configured to work in the
> SPMI following operation modes:
> User Flash

Copyright(C) 2014-2019 GOWIN

IF Core Generator

AD*BO + AL*B1

AD*BO - A1*B1

AO*BO + AL*B1 + C
AD*BO + AL*B1 - C
AD*BO - A1*Bl1 + C
AO*BO - A1*B1 - C
Accum + A0*BO + A1*Bl
Accum + AD*BO - A1*B1
AQ*BO + AL*B1 + CASI
AD*BO - A1*B1 + CASI

L A R )

iconductor Corporation. All Rights Reservad.

e/ ]

1E IP Core Generator Ft1fi+, X7 “MULTADDALU”, 3
MULTADDALU [ “IP Customization” & 1. Z & AF “File” BlEAE.
“Options” BLEAME. I AL EANE I AIHS B4 “Help”, & 3-88 Fiss

3-88 MULTADDALU B IP Customization B Q4513

r N
& IF Customization MULTADU & [ 5o
Fils
Target Device: Gif1H-LYAQNS2CE/IS @ Language
Create In: E:fpga_projectisrcign_muliaddalu [
Wodule Nama:  GH_WULTADDALY Fils Fane:  gv_multaddslu
Dptiens
WULTADDALY Mede Option Shift Dutput Dptiens
WULTADDALY Mode: [AD % BO + AL * Bl - [T Ensble Shift Output A
— [] Ensble Shift Output B
. Data Options
Width Source Data Type
dout2E:0]
A w6 o
Tnput. B0: 18 2] e Parallel = @
— ! 50[17:0)
fl Trput AL 18 2] @1 Farallel =
— b7 Input Bl: 1| 2 e Parallel =
cas o[54:0] =i
Input © 54 2] a-se)
= a1[17.0)
Register Dptions
) B1017:0] Reset Mode: @ Synchronous () Asymehrencus
Enable Input A Register Enable Input Al Register
Enable Input BO Register Enable Input Bl Register I
u Enable Input C Begister Enable ACCLOAD st Stage Register
[7] Enable MultiplierD Pipeline Register | | Eneble ACCLOAD Znd Stage Begister
[T Enable Multiplierl Pipeline Register | | Ensble Shift Duipul Regisler
Enable Output Register
O)
[ OF ] [ =] ]|[ Help ]
!
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@ File Fi & AE @ Options KL EAHE
® i R EHE @ Help %4l

1. File fit BAE
® File it BAEF] TH. & 7“4 MULTADDALU 4k S RIAE I Z B,
K| 3-88 FriE File Bt & HEFT 7S

® MULTADDALU [¥] File FC B HE ) ff AT SP AR IZRAL, =%
3.1Block Memory > 3.1.1SP H1] File fic BHE.

2. Options At BAHE

Options FiC & HEF T L & #1165 = i 7% MULTADDALU &t 3 {4
MULTADDALU M. EAE S, &l 3-88 FriF ) Options Ft B HEFT/R .

® MULTADDALU Mode Option: [t & MULTADDALU iz 5%, o]
B
- AO*BO +Al1*B1
- AO*BO - A1*B1
- AO0*BO+Al1*B1+C
- AO0*BO +Al1*Bl1-C
- AO0*BO-A1*Bl1+C
- AO0*BO-A1*B1-C
- Accum + A0*BO + A1*B1
- Accum +A0*BO - A1*B1
- AO0*BO + Al1*B1 + CASI
- AO*BO - A1*B1 + CASI;

® MULTADDALU {J Data Options F11 Register Options At & HE f)fi
FTMULT B 26L, i§5% 3.2.2MULT.

3. i I B AE

P EHE 2R 2411 IP Core HIPCE 25 R BIRER],  Far N\ 4 Hi o 1 (947 %8
R % Data Options fl Register Options ft. & SZi 535, &l 3-88 HkriE )
i 11 TiC LA T

4. Help #2451
Hidi “Help”, &7n IP Core IMELE S SR, 40 3-89 Fius.
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3-89 Help 52

MULTADDALU

Information

Type: MULTADDALU
Vendor: GOWIN Semnicanductor

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

AO0BO + A1*B1
AQTBO - A1™B1
AO0*BO + AL*B1 + C
AO0*BO + A1*B1-C

Summary: + AOBO - AL"B1 + C

+ A0¥BO - A1®B1-C
« Accum + AO¥BO + A1¥B1
s Accum + AD¥BO - A1™B1
+ A0¥BO + A1¥B1 + CASI
« AO¥BO - AL®BI1 + CASI

Options

_____owion | pewwn |

MULTADDALU Mode Opticn MULTADDALU Mode - Set one of the MULTADDALU operztion modes.

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

Enable Shift Qutput B - Enable or dizable the shift out port 8 of the DSP.

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

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

Input A1l Width - Set the size of the first item in the second multiplication.
Data Options Input B1 width - Sat 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 AQ0/B0/AL/B1 as Parallel or Shift.

Data Type - Set the datz format of the input A0/BO/AL/BL a5 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 AQ Register, the input data will

go through one register.

Help T 46 IP Core FIMEELN-4H, UL Data Options 1 Register
Options # T FC & 1) {8 23508

IP 4 g3

& 3-90 s, MULTADDALU [ “1P Customization” & I1HC & 521K
Ja, i “OK”, FP=ALIRCE XM “File Name” 44 1 =N 304

® Wik E = JFiE MULTADDALU &t 30 “gw_multaddalu.v”;
® H bz IP Bt XA S “gw_ multaddalu _tmp.v”s
® f{ifLlHiGE SP L E S “gw_multaddalu.ipc”.

UE B IR B IE S & VHDL, FPEARBTRAN LSS0 vhd. Fid
L verilog & 5 ABI A rE A B SO .
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3-90 BB/ IP Customization

'\ IP Customization

MULTADDALU

dout[36:0
= res et

= 300170
= 50[17:0
casof54:0

— Q11 7.0

= 51170

—

—

® &

File

Target Device: GHZA-LVESFGLISECE/TT

—

Create In: E: AL Btesthip_corehsrchan_nultaddalu )
Module Name: G _MULTADDALL File Name: gw_muliaddalu
(Options

MULTADDALY Hode Option Shift Output Options

Data Options

#idth

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

Kegister Options
Eeset Mode: @ Synchronous
Enable Trput A0 Register

Enable Trput B0 Register

Ensble Input C Register

Enable Dutput Register

MULTADDALY Mode: |AD % BOD + Al % El -

[] Enable MultiplierD Fipeline Register
[] Enable Multiplier! Fipeline Register

Source

Signed ¥
Signed T

Signed ¥

=
E
g
b
-
=]
S

Signed v

©) hsynebaonous

Erable Trput Al Register
Erable Trput Bl Register

Enable ACCLOAD lst
Enable ACCLOAD Znd

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

Enable Shift Output Register

Stage Register

Stage Register

0K ][ e ][ Help

f5l4t MULTADDALU &33C8

%14t MULTADDALU % i1 3 N 52 34 1) verilog B, B iR 4 “IP
Customization "7 ) MULTADDALU Bt &, 74 1 sE4 4k i) MULTADDALU,

& 3-91 Frs.
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3-91 fil{t MULTADDALU i&it X4

module GW_MULTADDALU (dout, caso, a0, b0, al,

output [36:0] dout;
cutput [54:0] casos
input [17:0] a0;
input [17:01 bO;
input [17:0] al;
input [17:01 bl;

bl, ce, clk,

reset);

input
input
input

ce;
olk;
reset;

wire [16:0] dout_w:
wire [17:0] soa w;
wire [17:0] sob_w;
wire gw_vee;
wire gw_gnd;

assign gw_vee = 1'bl;
assign gw_gnd = 1'b0;

MULTADDALU18X18 mulvaddalulfx18_inst
DOUT ({dout_w[16:0],dout[3&:01}),

CRSO{casa),
SO0 (soa_y
SOB {sob_t

Cllgw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gad, gw_gnd, gw_gnd, gw_gad, gw_gnd, gw_gnd, gv_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_

R0{20),
20(b0),
Alial),
21(b1),
ASIGN ({gw_vee,gw_veel],
BSICN ({gu_vee, qw_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, gv_gnd, gw_gnd, gw_gnd, gv_gnd, gw_gnd, gw_gnd,

ACCLOAD(gw_gnd) ,

SIA({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_gad, 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}],

CElcel,
CLE(clk),

RESET (reses),

R3] {gw_gnd, gw_gnd}),
BSEL{{gw_gnd, gw_gnd}!

defparam multaddalulBxl8_inst. Al

defparam multaddalul8xlE inst

defparam multaddalulBxl8_inst .k

defparam multaddalul8xl8_inst
defparam multaddalul8xl8_inst
defparam multaddalul8xl8_inst
defparam multaddaluldxl8_inst
defparam multaddalul8xl8_inst
defparam multaddalul8xl8_inst

ASIGNO_]

defparam multaddalulB8xl8_inst ASICHL 1'b0;
defparam multaddalul8xl8_inst.ACCLO) G0 = 1'b0
defparam multaddalul8x16_inst ACCLORD REGL = 1'b0;
defparam multaddalulB8x18_inst .BSIGNO_] 1'bo;
defparam multaddalul8x16_inst BSIGNL 1'b0;

defparam multaddalul8xlE_inst
defparam multaddalul8xl8_inst
defparam multaddalul8xlE inst
defparam multaddalulB8x18_inst
defparam multaddalul8xlE inst

endmodule //GW_MULTADDALU

S0_m

3_aDD_SUB = 1'b0;
C_ADD SUB = 1'b0;

MODE 1;
"SYNC";

R PBILZ TP 30 BRI S

IP Core Generator T. B2 &R i s2hR N R, 7= A B4k
MULTADDALU it SO R RIS, IR 524 8040 1% 1P 6t S8 R AR SCA
WK 3-92 Fis.

3-92 AP BHLIE IP it X AaBAR S 4

GW_MULTADDALT your instance name |

.dout (dout_o),

Sfoutput [36:0] dout

.caso({caso_o), SSoutput [54:0] caso

.al{ad_i}, //input [17:0] al
Lb0(b0_i), //input [17:0] kO
.al{al_i}, //input [17:0] al
2l(kl_i), //input [17:0] bl
.ce(ce_1i), //input ce
.clk({clk i), //input clk
.redet (reset_i) //input reset

IP Core Generator 2 i, MULTADDALU 7=l

WH P e 18 A A /5 Hekikds —UCR AL,

Bypass &z, R &AL

80(186)




3HH 3.2 DSP

X MULTADDALU IP, LA device i GW2A-LV55PG1156C8/I7 ~fl, Fiih
Bo & i 3-93 Fron, ik “OK”, BPmf =4 H 7 B s i MULTADDALU IP
BErE A

F=AE ) MULTADDALU IP & i SO AT (E B S RIONEE & 5 i H “ Create In”
WE KT,

3-93 MULTADDALU IP Customization & &
[ % IP Customization &Iﬂ—hl

/['-'-_l_
MULTADDALU 5 7]
File
Target Deviee: GE2A-LYSSPGL1S6CE/IT Language
Create In: E:l.Btestiip_corsisrebgn_multaddalu ()
Wodule Hame:  GH_MWULTADDALY File Hame:  gw_multaddalu
[ Options |
WULTADDALY Mode Option Shift Output Optiens
MULTADDALY Mode: [7] Enable Shift Dutput A
S [, [7] Enable Shift Output B
Data Options
douti2e:0] fetbe Hidth Source Dats Type
= L0[17:0] Input A0 18 (2] 0-18)  [Parallel v|  [Signed v
Ingut B0 18 (2] 0-18)  [Parallel v|  [Signed v
—l a7 Tnput Al 18 2] -1 [Para1ier ~] [Signea  ~]
cas of54:0] e Tnput Bl 18 2] (1-18) [Para1ier ~] [Signea  ~]
Input C: 540 (1-54)
— 5 1[17:0]
Register Options
Reset Mode: @ Symehromous () Asynehronous
[7] Enable Input A0 Register [] Enable Input Al Register
[7] Enable Input BO Register [] Enable Input Bl Register
Enable Input C Register Enable ACCLOAD 1st Stage Register
[7] Bnable MultiplierO Pipeline Register | | Enable ACCLOAD 2nd Stage Register
[7] Enable Multiplieri Pipeline Register | | Enable Shift Output Regizter
[7] Enable Output Register
& &)

Ok ][ = ][ Help

3.24 MULTALU

MULTALU sZELIRARFE R ANAIThEE. {E IP Core Generator Ft1ii 77,
M MULTALU, SR 2> 578 MULTALU FOFE G S BAEEL, N1 3-94 Fi
N o
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3-94 MULTALU WEEHE

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

¢ Start Page |

. Fle Edit Project Tools Window Help NEE
DeA@ EREET R
IE
Name Version
4 Hard Module MULTALU
3 BandGap
3 CLOCK
4D Information
& ALuse 1.0
o MuLT Lo Type: MULTALU
MULTADDALU 1.0
MULTALU 10 Vendor: GOWIN Semiconductor
& PADD 10 Summary: Each gwDSP macro can implement the Multiplier ALU mode. The
b 13C MULTALU represents two functional modules, including MULTALU18x18
3 Memory and MULTALU36x18. It can implement the following operation modes:
3 SPMI
> [ User Flash A*B +C
> 7 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

L N I

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

IF Core Generator

7£ IP Core Generator #EiH, X “MULTALU”, #H “IP
Customization” % 1. %% 4% “File” FBLEME. “Options” BLEHME. ¥

1 Hc EAR B A3 Bhi%4l “Help”,

i 3-95 Ak .

3-95 MULTALU B IP Customization & Q413

r — v —— b
o IP Customization - l ? g’
File
Target Device: GiflH-LVAQH3ZCE/TS @ Language
Create In: E:\fpga projectharchzy_multala [
Wodule Name:  GF_MULTALU Fils Name:  gr_multalu
Options
Data Options MULTALU Mode Optiens
o ST
e @-18) 1ene WULTALU36x18 Mode: [A % B + C -
Input B 18 = (2-38)
— =
doutEE:0] e Input C 54 [ (1-54) @
et Input D 5400 @54 Signed ¥
i e Register fptions
Eeset Mode: @ Synchronous () Asynehronous
cas o[54:0] e
— 5[17:0] Enable Input A Register Enable Input B Register
[] Enable Input C Register Enable Input D Register
- g52:0] Enable ACCLOAD 1st Stage Register | | Enable ACCLOAD Znd Stage Register
[ Enable Pipeline Register Ensble Dutpnt Register
L
1
[ ] [ ] ] [ Help ]|
.
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@ File B2EAE (@ Options Fit BHE
B i B AE @ Help #4H
1. File fid EAE
® File it BAEH Tl E /=4 MULTALU s2filib oM e s B,

SUG284-2.0

3-95 FRyER File Bt BAE .

MULTALU [ File Bt & HE K5 FI A SP BLER 1244, 2% 3.1Block
Memory > 3.1.1SP i f] Option fic & #E.

2. Options At BAHE

Options it & HE Tt & 1 4L 5 = JR 15 MULTALU #3350 4F H MULTALU
MECE(E S, & 3-95 A7 1) Options BC B HEFT /R

MULTALU Mode Option

IP Core ") MULTALU #9412 B8 AT DAAE B i A e
MULTALU36X18 5 MULTALU18X18. 34 Input A F Input B ] width
/N F ST 18 A, Options At EHEA Y] MULTALU Mode
Options # MULTALU36X18 Mode & X, MULTALU18X18 Mode A]
ABCE N :

- AB+C

- AB-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

2 Input B 1] width KT 18 i, MULTALU18X18 Mode & /X,
MULTALU36X18 Mode A] LLEC & M-

- A*B+C

- AB-C

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

MULTALU [#] Data Options Al Register Options At & HE [t {3 Fi £
MULT #EE2E1EL, 2% 3.2.2MULT.

3. i FAC EAE
P B HE B B2 24 11T 1P Core HBC B 45 Ron BIHER, B A\ %6t o 1A AZ 58

83(186)




3 fEH

3.2 DSP

SUG284-2.0

HR#% Options Mc B 5L 58T, a1 3-95 HhamiE BB EAE B s .
4. Help %41

B “Help”, &7~ IP Core MR EAS B IHE, WKl 3-96 Frox.
3-96 Help 58

MULTALU

Information

Type: MULTALU
Vendor: GOWIN Semiconductor

Each gwDSP macro can implement the Multiplier ALU mode. The MULTALU represents two functional modules, including
MULTALU18x18 and MULTALU36x18. It can implement the following operation modes:
« A"B+C
« A*B-C
« Accum + A*B + C
* Accum + A*B - C
* Accum - A*B + C
Summary: s 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

Options

Input A Width - Set the size of the first itam in the multiplication.

Input B Width - Set the size of the second item in the multiplication.
Data Options Input C Width - Set 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 signed or unsignad.

MULTALU18x18 Mode - Set one of the MULTALU18X18 operation mades, the option is available only when widthB <=
MULTALU Mode Options 18.

MULTALU36x18 Mode - Set one of the MULTALU36X18 operation modes, the option is available only when widthB = 18.

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

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 RSt

K 3-97 fiisx, MULTALU [#) “IP Customization” & I B 525 »
B “OK”, PPADIEE S “File Name” iy 44 ) =4 S0

® FlibE = FiE MULTALU &t 304 “gw_multalu.v”;
® JH A BIiZ 1P Wit U BRSO “gw_ multalu _tmp.v”;
® HifL]ETHE MULTALU BB E S+ “gw_ multalu.ipc”s

U B RIS S 2 VHDL, FEAERETAN 4 JE 4N vhd. T ik
LA verilog & & B 5= AR B ST
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3-97 BB/ IP Customization

"% IP Customization

MULTALU

File

Create In

Target Device: GWIN-LV4LQ144C5/I4

E:\l. Dtestlip_corebsrotgn_multalu

—

File Hame gw_multaln

& &

Wodule Fame:  GN_MULTALV
Options
Data Optiens
#idth
— ok Input &: 18 5 1-18
e Input B: 18 [5] (1-38)
5370] p—_
el Input C: 54 3] 054
— et
Input I: 54 (1-54)
—2[1T]
N Register Options
=+enTal Reset Mode’ @ Synchronous
el Enable Input A Register
[7] Ensble Input © Register

Enable ACCUOAD 1zt Stage Register
[7] Ensble Pipeline Register

MULTALI Mode Options

MULTALU36x1E Mode: (A # B+ C

Data Typs

Signed

) Asynchronons

Enable Tnput B Register

Enable Input D Register

Enable ACCLOAD 2nd Staze Register
Ensble Output Register

0k | [ Camcal |[ relp

f5l4t MULTALU 32

B4k, MULTALU & it S0 N5 3 1) verilog #Ede, PR “IP
Customization” # ) MULTALU BC&, P24 52640 ) MULTALU, il 3-98

IY
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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;
a@ssign gw_vcc = 1'bl;
assign gw_gnd = 1'b0;

MULTALU18X18 multaluldxzld_inat |
.DOUT (dout) ,
.CRS0 (caso),
-Afa),
.B(b),
.Cle),
-D{{gw_gnd, gw_gnd,gw_gnd, gw_gnd,gw_gnd, gw_gnd, qw_gnd, qw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gqw_gnd, qw_gnd,
.ASIGN (gw_wvcc),
.BIIGH (gw_wvcc),
.DSIGH (gw_wcc) ,
.CRSI{{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_g
.BCCLORD (gw_gnd),
.CE(ce),
.CLE(clk),
.BESET (reset)

defparam multalul8xl8 inst.AREG = 1'bl;
defparam multalul8xl& inst.BREG = 1'bl;
defparam multalul&xl8_inst.CREG = 1'b0;
defparam multalul8x1Z inst.DREG = 1'bl;

defparam multalul&xl8_inst.OUT_REG = 1'bil;
defparam multalul8xlE_inst.PIFE_REG = 1'b0;
defparam multalul&xl® inst.ASIGHN EEG = 1'b0;
defparam multalulZxlE_inst.BSIGN_EEG = 1'b0;
defparam multaluldxl8_ inst.D5IGN_REG = 1'b0;
defparam multalul&xlg_inst.ACCLOAD REGO = 1'bO:
defparam multalul8xl8 inst.ACCLOAD REGL = 1'b0;
defparam multalul8xl&_inst.B_ADD 5UB = 1'b0;
defparam multaluldxl& inst.C_ADD 5UB = 1'b0;
defparam multalul8xl® inst.MULTALUIZX1E MODE = Oy
defparam multalul8xl8 inst.MULT RESET MODE = "3YNC";

endmodule //GW_MULTALU

R PBILZ TP 30 BRI S

IP Core Generator . 2.2 & F P ) sEBr N, 7877 A 411 MULTALU 1%
TSR BRI, TR P AR % 1P it SO AR AR SO A, & 3-99 T o

3-99 AFBHLE IP Rt X AaBAR S 4

GW_MUOLTALU your instance name |
.dout {dout_o), f/output [53:0] dout
.caso{caso_o), fSoutput [54:0] caso
.a{a_1i), //input [17:0] &
bib i), //input [17:0] L
.c{c_i}, /fimput [53:0] c
.ce{ce_1i}), //finput ce
.clk{clk i), //input clk
.reget(reset_i) //input reset

-

ir

IP Core Generator 2, MULTALU 7=
WHE P FEA 18 LA FF 58k g K A, Register #5f) [E 25
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MULTALU IP, L\ device i&F& GW2A-LV55PG1156C8/17 15, Fiihfic & i
K 3-100 Frs, Hils “OK”, F22E R P AT ) MULTALU IP #3044

FEAE ) MULTALU IP &1 SO e B S BICATE & A “Create In” %

BHEE,

3-100 MULTALU IP Customization % &

"% IP Customization D) 1
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
e fidth Data Type MULTALUGx18 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
{17 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

PADD LTI, TIRE A2 The. 7E IP Core Generator FLi Y,
o “PADD”, FifiAEI<: 75 PADD HIAH 1S,

EMEE, P 3-101 s
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3-101 PADD {E B {E

.
i GOWIN FPGA Designer - [IP Core Generator] . [ B ]

[, Fle Edit Project Tools Window Help -
A% & o= & B
E
Name Version
4 [~ Hard Module PADD
3 BandGap
o CLOCK
4 & osp Information
i ALUS4 10
o MuLT 10 Type: PADD
s MULTADDALU 10
& MULTALU 10 Vendor: GOWIN Semiconductor
|&% PaDD 10 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
3 Memory is parallel 18-bit input B or Backward shift input, and the other is either
b SPMI parallel 18-bit input A or Shift input.
b User Flash

b SoftIP Core

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

J Start Page 8 & IF Core Gensrator (%]

1E IP Core Generator S H, X{5“PADD”, #H “IP Customization”
W, ZEOEHE “File” BLEHE. “Options” FCEME. 3 1L B AE KB AIHS

Btz “Help”, i 3-102 Frs.
3-102 PADD B IP Customization B 04513

’ —— - —— uﬂ‘
ww IP Customization 2

PADD o

File
Target Device: GIHN-LV4QH3ZCE/IS @ Language
Creste In: E:\fpge_projectiaretay_padd L)
Module Hame G_FADT File Fame:  zv_padd
Options
Data Options Shift Dutput & Add/Sub Options
Fidth Source [] Enable Shift Output
—»lck Input A 1B [2] a-19) [] Ensble Backward Shift Cutput
Ingut B 18 [3] a-18) Add/Sub Operstion:
—l e Output 18

— rosct @ douf17:0] [~

Register Options
— 5[17:0] Reset Mode: @ Synchrenems () Asynchronous
Ensble Input & Register Ensble Input B Register

Ensble Shift Cutpnt Register
— 0[17:0]

1
) Do ||
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@ File B2EAE (@ Options Fit BHE
B OB @ Help #4H
1. File fic EAHE
® File it B THCE P~ 41 PADD 244k AR E R, WA

SUG284-2.0

3-102 FHRIER] File Bt EHEF .

PADD 1 File i & HE [ fd A SP AH 12840, 1E2% 3.1Block
Memory > 3.1.1SP #[{] File fic & HE.

2. Options At BAHE

Options At & HEH AL B 711k = = i & PADD #&113C#F+ PADD AL &
55, WE 3-102 FriFER) Options Bt B HERT/R

® Data Options: At & HdEk 1.,
- HINMEI (nput A Width/ Input B Width) # KEdE 67 % Ay 18;
- ERHIE OEEREAI % Coutput Width) T ECE, TR
AL YE H BB E, I MR A7 T TR AE PADD9 1%
PADD18.
- FANIR A FIEEESRIERTEE “Input A Source” JETIALE A
Parallel #1 Shift;
- g I B RO SRIE R “Input B Source” & AL E N
Parallel. Backward Shift,
® Shift Output & Add/Sub Options: {#§¢ Shift Output. Backward Shift
Output Ay IEEAERLE -
- f#EE Shift Output JE L&+ “Enable Shift Output” AT H ;
- f#if€ Backward Shift Output ifi i % H“Enable Backward Shift
Output” e W37 AL & ;
- PADD wiET it & “ Add/Sub Operation” JEIHAT IV V825
® Register Options: FALE 77 {748 LIERA.
- “Reset Mode” 3&ific B PADD R fifal, SR
“Synchronous” Fl5FL 15 “Asynchronous”;
- “Enable Input A Register” BC# Input A register;
- “Enable Input B Register” ECLE Input B register;
- “Enable Output Register” At & Output register.
3. i I A

Hic B AE B R R 24 T IP Core RC B 45 R BIAER, 4 N o D AN 4
DL A AR 4 Options Bt & SER 58T, aniEl 3-102 FriE I EC B HE K TR

4. Help %41

Hifi “Help”, %7 IP Core HIELEAS S AU, 40/ 3-103 fifi7x. Help
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TR ELFE 47T 1P Core IIMEZEN4H, LUK Options £ TG & 1) 16 2564
3-103 Help 1§ 8.

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

I S ™

Input A Width - Set the siza 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 Pra-adder.

Shift Output & Add/Sub Options Enable Backward Shift Qutput - Enable or diszble the backward shift out pert of the Pre-adder.
Add/Sub Operation - Set whather the mode is in add or subtract mode.
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 & g 32

& 3-104 fiisx, PADD [f] “IP Customization” & HACE 525, H
i “OK”, F=ALDIELE S “File Name” iy 44 1 — AN 304

® ik = J5iE PADD it “gw_padd.v”;
® A BIZ IP BT SCAF AR S “gw_padd_tmp.v”;
® Hi{kJF i PADD HIBCE S “gw_padd.ipc”s

Wnfc B HFOE R IE S 2 VHDL, AR AN SCE R R4 v .vhd. R iB
L verilog 5 & BN 4 = AE H S
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3-104 EZE A IP Customization

£ IP Customization u_J@ S| ]
]

PADD &%
File
Target Deviee: G1F-LVALG144C5/T4 Language:
Create In: E:\l 9testiip_corelarchon_padd ()
Module Name:  GH_EADD File Name: gw_padd

Data Options Shift Dutput & Add/Sub Dptions
o Width Source [7] Enable Shift Output

Tnput &: 18 |5 (1-18) Parallel i [7] Enable Backward Shift Dutput
e Ingut B: 18 [2 -8 Parsllel v Add/Sub Operation:

Dutput 15
— 2zt doul]1 7:0] eim=

Register Optiont
—] o170

Reset Mode: @ Synelowonous () Asynehrencus
—lon70 Enzble Input A Register Ensble Input B Register

Enable Shift Output Regizter

BE&

0K | [ Cameel |[ Help

54k PADD &it30#

%4k, PADD ¥ it 30 52 38 1) verilog &y, HEErbRYE “IP
Customization” H1 ] PADD Bt &, 7=4SEf{b i) PADD, 41k 3-105 s
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3-105 #l{t PADD i&it 324

module GW_PADD (dout, a, b, ce, clk, reset):;

wire gw_gnd;

assign gw_gnd = 1'b0;

PADD18 paddlg inst |
.DOUT (dout),
.50 (s0_w),
.5BO (sbo_w),
Afa),
.Bib),
.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 (reset),
+ASEL (gw_gnd)
|-

defparam
defparam
defparam

paddl8 inst.
paddlg inst.
paddl? inst.

AREG
BREG
ADD 5UB = 1'b0O;

[
;
[
s

defparam paddl8 inst.BSEL_MODE 1'b0;

defparam paddla:inst.FADD_RESET_HGDE = P"EYNC":
defparam paddlSZinst.SDREG = 1'b0;

endmodule //GW_FPADD

R PHILIZ TP 3B R IR S

IP Core Generator . &R P HIsEbrMH, 774411k PADD &1t
SCAERIE,  IRERAEF PG Z 1P it SR AR S, anE 3-106 AT

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

GW_FADD your instance name |
.dout {(dout_o}, /foutput [17:0] dout
.af{a_i), /Ffinput [17:0] a
(b i), fFfinput [17:0] b
.ce({ce_i), f/input ce
.clk({clk_1i), //input clk
.reget (reaet_i) //input reaet

IP Core Generator 24, PADD 7=l

Wi A 18 AN [FE Register £, PADD IP, LA device i&#%
GW2A-LV55PG1156C8/17 A, Fimfc &kl 3-107 s, Hidr “OK”,
e P TSR PADD IP it S0 ftE .
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4
1:7\]: o

772E¥) PADD IP it SCAFRTAE H R RIDYBCE 5 i “ Create In” ¥ B

3-107 PADD IP Customization & &

"% IP Customization

PADD

—

b[TI]

® &

File

Target Device: GH2A-LVESPG1156CE/IT

Create In: E:\l 9testhip_cor

Module Hame GY_FADD

Options

haretgn padd [

Data Options

Width
Input A 18 || (1-18)
Input B: 15 |5 (1-18)
Output 15

Register Optionms
Reset Mode: @ Synchromous

Enable Input & Register
Enable Shift Outpat Register

@) Asymehr onous

Shift Cutput & Add/Sub Optiens

Source [] Enable Shift Output

7] Ensble Backward Shift Dutput
Parallel v]  Ad4/Sub Operation:

Enable Input B Register

0K ][ =] ][ Help

3.3 CLOCK

3.3.1 PLL

7N o

SUG284-2.0

AT, CLOCK B £ 11 fhm = 284 /774 PLL. rPLL. PLLVR.
DLL. OSC. CLKDIV. CLKDIV2. DCS. DHCEN. DLLDLY. DQCE.

PLL A 3T 45 2 N clkin SEAT I P AR A EE . s LI EE . SR i i
ERRN 40D 25K R AN E AR AL AU )5 H . 7E IP Core Generator 5t
ﬁiitiﬂ, By “PLL”, FLHAM2s Eor PLL BAHC(S BEAEE, fn& 3-108 Jif
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3-108 PLL SR Bl E

{4y GOWIN FPGA Designer - [IP Core Generator] =
‘. Hle Edit Project Tools Window Help NEE
[ H & S &M
B
Name Version
4 7 Hard Module PLL
3 BandGap
- CLOCK
™ Cukoy Lo Information
% CLKDIV2 10
% DCs 1.0
Type: PLL
5 DHCEN 1.0 bt
% oL 10 Vendor: GOWIN Semiconductor
% DLLDLY 10 Summary: Gowin FPGA provides a Phase Locked Loop (PLL), which is used to
% DQCE 10 generate multiple clocks with defined phase and frequency relationships
% 0sc 10 to a given input clock.
&b PLL 1.0
PLLVR 1.0
" rPLL (Recommended) 10
Dsp
13C
Memory
SPMI
User Flash
SoftIP Core
4 nr 3 Copyright(C) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Page S IP Core Generator %] |

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

feukouto = feukout/ SDIV
3. fvco = feLkout * ODIV
Ve
o foun NHIARTE CLKIN #1i%;
o foiour NI EF CLKOUT 4K
o foikouro A B CLKOUTD i, CLKOUTD & CLKOUT 73 iiJa (¥
o fyco N VCO EBHME,
7E IP Core Generator Fiii # W d#“PLL”, 384 PLL [ IP Customization”
W, ZE DR “File” FLEHE. “Options” FLEAE. iy L B HE EIAH
Btz “Help”, & 3-109 Frs.
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3-109 PLL Y IP Customization B 04513
. IP Customization v-_— ? &1
PLL S
::;t Device: G¥1H-LVAQN3ZCR/TS @ Language ¥erilog ']
Create In: E:\fpgs_projecthsrchgowin_pll [
o e
P_LL Fhase And Duty- Breln Mrsimest T: ***** _ [”: ' .
ol @ o e DVPLL Reset Iﬁm. Power Down N ::i,j: Value: |2 @
° ]J]'.:j':: Value(1784): [1 gq:::le CLCLE Drpass
|| CLEIF Diwider Reset . Z:sec (j:i“): Z :00 I
CLEDUTD
Souree: DSEnahle CLEOUTD Eypazz
[EE| Divide Factor oures 2
0K ][ Cancel ][ Help ]
@ File FCEAE (@ Options it B #E
B i B AE @ Help 4
1. File fid EHE
® File Ml EAEF THECE =4 ) PLL 24k S HIAH A5 B, tnE 3-109
FRARVER File FC B HE AT o
® PLL 1Y File Bic EAER A1 SP #ide )2 1L, %53 3.1Block
Memory > 3.1.1SP H1 ] File fic B HE.
2. Options it B HE
Options Fit & AE H Tt & #l1k & = R iE PLL #it setbh PLL HIBCE S R,
& 3-109 FryE: ) Options At & HE T
® General: BLE MR m A, BB AR AT B 2= L #E R
M. A ARN L PLL Reset.
- “Mode” &I & IP Core Hit B HIRZ, S H— A “ General
Mode” FlEZiiE=, “Advanced Mode”;
- “PLL Phase And Duty Cycle Adjustment” i 1 i & % i 1 5 25
FE AR, R AR, SRR A TRHE “Dynamic” AR A%
“Static”;
- “PLL Reset” #Iift® PLL H Reset fifi gets;
- “PLL Power Down” JETifCE reset_p ¥ 148 PLL &b -5 HL AR
o
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CLKIN: FC & PLL W AB 8P AR, /485 & A IDSEL Reset

fHRERE

- “Clock Frequency (B JmF)” BeE i NN B, JuHl H
device #5E ;s

- “Divide Factor” mJ{Em A NECE S, LR
“Dynamic” Ml “Static”, #AT Al B 0455
FIEAAEUE, JEEN 1~64. # CLKOUT )% H AR AN FEFE B
device ERIIJLE N, iy “Calculate” 8% “OK”, <R
B O3 R, WK 3-110 fias; % CLKIN/IDIV ISR ATEA
I device 3R ) Clock Frequency JE I, #idi “Calculate”
o “OK”, &3 IRnt D3R, WK 3-111 fis;
“CLKIN Divider Reset” #£ifid & CLKIN Divider &1 ¥ H

CLKFB: Ft&E PLL it e i ffs 55240

- B R YRR, “ Source 7k T A %63 Internal F1 External;

- “Divide Factor” FJfEm g FRCE MBS, CRBhAR
“Dynamic” A& “Static”, #HAR T AT E 55155
K HAAEE, JulEN 1~64, MERNGHE, ¥ “Calculate”
R “OK” #2581, SRR NfEneix, ikl 3-110 A
TN o

Enable LOCK: f#ifg LOCK i

CLKOUT: FCH PLL %y 2R, BCE VCO 24, FCE

4 & A AR 0 S 50

“Bypass” % T ] e By H e 55 B DD e

“Expected Frequency (BiZEuED” 7£— =T Hd B HHEE Y

B PP CLKOUT MM, JuRl i device H5E

- “Tolerance (%)” it B CLKOUT MR F1 180 H (1 52 r A 22
) VR ZE

- “VCO Divide Factor” £ 52 M 20 N E VCO S H S FFa)
A “Dynamic” FlEpSE “Static”, #ABX T AT E 7S
B BAREE, S0 2/14/18/16/32/48/64/80/96/112/128, [ E
ARG, Hd; “Calculate” B “OK”, i #RE HHEnES
W, i 3-110 AR

- “Actual Frequency” /R iH515H 1) CLKOUT SEfRAi#,
THEHAEE

CLKOUTP: Pt E AR RO S50, BB ARSI 80 A AL AT

HHOEE S, HREIRREAIE I B ) Reset.

- “Enable CLKOUTP” % I0IfC & #H A% I 46 H A g

“Bypass” LELIUHAC B AR IR 4 (1 55 1 Th e 1 BE
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- “Phase And Duty Cycle Adjustment (Static)” A 7EF AR T
fic B A7 (Phase (degree)) #1452tk (Duty Cycle);

CLKOUTD: [t & 43 A5ir £hdan H (i s, e & A 22 4 s b A

Z, T E A eh oy 5% B S8, 3 R0 R o S #h 1Y Reset.

“Enable CLKOUTD” &Il & /3 A £ H A e 5

“Bypass” ML E 7 ek 1) 55 58 T RE 14 RE

“Source” I E 43S £h e H AT £RY5, A% CLKOUT #l

CLKOUTP;

- “Expected Frequency (Wi ” 78— iU T Ee B M
A3 ARNE Bl AR, YU H device HRIE ;s

- “Tolerance (%) ” Tt & 7 A E b H A SR AR A5 ) SE F
BRI TV R 2

- “Divide Factor (2~128) ” £tz & 20 A 8h i H i

NS, N 2~128 Z (A MRS, WE NET B i OK &

POREER, ik 3-112 Fios;

“Actual Frequency” IR TH 54T H 1) 7 AR By Hi i 52 B A

CLKOUTDS3: e & — 43 A da H ) B i o

- “Enable CLKOUTD3” E&Iifc & = 43 S £hfan A g s

- “Source” EIHCE = Sk b B B YR, A% CLKOUT
1 CLKOUTP.

“CLKOUTD/CLKOUTDS3 Divider Reset” #£JjifE CLKOUTD &%
CLKOUTD3 f#i i vl 2%k, Mt '® CLKOUTD/ CLKOUTD3 Divider
I A i 11 o
Calculate: “Calculate” #Z4IE— A “General Mode” T, #R
PR N B AR E AL E S, SIS EN VCO 24, iHHEH
RS2 AT R AN W B AR A AH 25N, Bl “Calculate” #4441 J5 <5

“error” & IHRRENR, B ASTRAIBERRA.

- 4 3-113 FizR, A CLKOUT 5 H i SEBRAT S A AR AN
AR PN T

- W 3-114 B, g St b B H G S BR AR R EE A R
A RN .

- EEYEE “Advanced Mode” T, iFEEE KIERS OIS,
SRS VCO SHZ B/ AT,

- HAEH, B “Calculate”, 3 “error” & &R R, I
BAEHALERRL, & 3-115 fios, AN “VCO Divide Factor”
Hic B AN PR A5 0
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- HBECEIEW, B “Calculate”, 3 H “info” & L~ B LI,
& 3-116 s

3-110 CLKIN/CLKFB Divide Factor BEFSEMN error B O

i Y
% Error ﬁ

The value of divide factor for CLKIN and CLKFB is illegal

1N

3-111 CLKIN Divide Factor liEFRSE M error B O

i b
- =

I The value of divide factor for CLKIN and Civide Static must in range [3,
L35 500].

3-112 CLKOUTD £ i B BFSEMN Error BA

" Error ﬁ\

The divide factor of CLKOUTD must be an even number

N

3-113 CLKOUT HEMEB ST HIMEFFMN Error BO
( % Error Iﬁ\

The Expected Frequency of CLKOUT cannot be generated. Try to change
i I % the Expected Frequency or Tolerance(%)
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3-114 CLKOUTD S 5 BMEBFEMN Error 0O
( &L error @\

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

3-115 VCO S HEEBEFSE MW error BN

“ea Error @\

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

1N

3-116 SHEBSEMN info BN
( b info ﬁ\

Succeed

3. i AT EAHE K

B B AE K27 IP Core HIBCE 45 R BIRER], 4 N\ H o O BN L &
Options Fit & Sz 5835, & 3-109 whbnyE A B HE K s

4. Help 4

B “Help”, &7~ IP Core WECE(E S0 0LTH, @& 3-117 fizx. Help
U S IP Core HIMEEL/ 21 LA ) Options #5- T e & 114 ] 223 BH
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3-117 Help f§ 2.

PLL

Information

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

Options

and frequency relztionships to a given input clock,

I

General

CLKIN

CLKFB

LOCK

CLKOUT

CLKCUTP

CLKOUTD

CLKoUTDZ

CLKOUTD/CLKOUTD3
Divider Reset

Calculate

General Mode - In this mode, entering input clock freqguency 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.

CLKIN is the input reference clock for the PLL.

Clock Freguency - Specify its frequancy in MHz.

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

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

Divide Factor - [n 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. Whean 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.

Bypass - The bypass option means clkout = clkin, it connacts the cutput 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
actuzl values. In Advanced mode, Dynamic or Static mode can be selected. When the Dynamic mode is selected, the usar
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
anly take a certain set of values, not all frequencies can be generated. The tolerance value is used to guide the tool ta
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 sama
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 increments.

Enable CLKOUTD - Selecting this option will produces clkoutd port in the generated medule. 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 advancad mode.

Divide Factor - In General mode, the divide factor cannot be selectad. 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 - St a tolerance for the CLKOUTD frequency, as a percentage of requested frequancy. 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 the source of CLKOUTP. If CLKQUTP is not
enabled, CLKOUT is used as the source.

Select it if CLKOUTD or CLKQUTD3 divider reset is reguired as an input port. When CLKOUTD or CLKOUTD3 is enabled and
this option is selected, an input port reset_s is generatad.

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

Advanced Mode: The tool calculates output frequencies based on divide factors.
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IP & f 305

K 3-118 fiisx, PLL [ “IP Customization” & G E e )5, Bt
“OK”, PEAEDIEEE A “File Name” 44 ) = AN S0

® fltbEz JEiE PLL Bt SCF “gowin_pll.v”;

® I/ BIikiZ P Bt SCAF AR LA “ gowin_pll_tmp.v”;

® {lftk)5iE PLL FIBCE X “gowin_pllipc”s

N & Ik E S & VHDL, PRI 2 % N.vhd. R
L verilog & & MBI 47 A 1A

3-118 EZEAY IP Customization

w IP Customization

& E

CLEIN
Clock Frequency (3°500): 100000 |5
Divide Factor
@ Dynanic
Initisl Value (1°B41: |1

Static (1764): 1

[ CLETH Diwider Reset

CLEFE

o

PLL R
iy
File
Targat Device: GHZA-LVSSPG11S8C8/IT Language: |Verilag -]
Ereofio T E:'ide'dadiBbit_countersrchgowin_pll )
Module Wame:  Gowin PLL File Name: gowin pll
Options
General CLEOUT i
Hode [T Bypass
@ General Mode () Advanced Mode Expected Frequency (3.12575000: 400.000 |
FLL Fhase hnd Iuty Cycle Adjustment Telerance (X)
_ . ¥EO Divide Factor
@ Dymamic () Static i
@ Dynanic B
— it [7] PLL Reset [ PLL Power Town

(aeine

Initial ¥alue: |2

Static 2

hetual Frequency: 400

CLEDUTE

[T] Enable CLEOUTE Eypass
Phase And Duty Cyele Adjustment (Static)
Phase (degree): [0.0

Tty Cyele 0.500

CLEOUTD

|| Enable CLEOUTD Eypass

0K ][ =] ][ Help

ik PLL &304

B4k PLL Wi SO 58 8411 verilog B, fEH AR 2 IP Customization”
W PLL FRE, 724 T SEBIAG PLL, Wi 3-119 PR
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3-119 Hi{t PLL i&it32 4

module Fowin PLL (clkout, clkin);
ocutput clkout;

input clkin;

wire lock_ o;

wire clkoutp o

wire clkoutd o;

wire clkoutd3_o;

wire gw_gnd;

assign gw_gnd = 1'k0;

FIEFLL pll_inst

-.CLEOUT (clkout) ,
-LOCE (lock_o),
-CLECUIE (clkoutp o),
-CLECTID (clkoutd o),
-.CLEOUTD2 {clkoutd2 o)
-BESET (gw_gnd) ,
-RESET_Figw_gnd),
BESET Iigw_gnd),
.BESET_S(gw_gnd),
.CLFIM (clkin),

-CLEFE (gw_gnd) ,
-FBDSEL({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}),
CDEEL | {gw_gnd,gw_gnd, gw_gnd,gw_gnd,gw_gnd,gw_gnd}],
PEDL | {gw_gnd, gw_gnd, gw_gnd, gw_gnd}),

_DUTYDR { {gw_gnd, gw_gnd, gw_gnd, gw_gnd} ],

FOLY {{gw_gnd,gw _gnd,gw_gnd,gw _gnd})

r

defparam pll inst FCLEIN = "100™;
defparam pll_ inst.DYN IDIV_ SEL = "false™;
defparam pll inst.IDIV_SEL = 0;

defparam pll inst DYN FEDIV SEL = "false";
defparam pll_ inst. FBDIV S5EL = 3;

defparam pll inst . D¥N ODIV SEL = "false";
defparam pll inst . ODIV_SEL = 2;

defparam pll inst . PSDR SEL = "0000";
defparam pll_ inst.D¥YN D& EN = "true™;
defparam pll inst DUTYDR SEL = "1000™;

defparam pll inst . CLEOUT FT DIR = 1'bl;
defparam pll_inst CLECUTP_FTI_DIR = 1'kl;
defparam pll inst CLEOUT DLY STEP = 0;
defparam pll_ inst CLECUTP DLY STEF = 0;
defparam pll inst . CLEFE 5EL = "internal™;
defparam pll inst CLEQUT BYFASS = "false™;
defparam pll inst . CLEOUTF BYPASS = "false";
defparam pll inst . CLECUTD BYPASS = "false";
defparam pll inst . D¥N SDIV_SEL = Z;
defparam pll inst. CLEQOUID SRC = "CLEOUI™;
defparam pll inst . CLEQCUTD3 SRC "CLEQUT™ ;

defparam pll_ inst DEVICE = "GWZR-55";

endmodule f/Fowin PLL

R PHILZ TP 30 BRI S

Z e H P s2Br M, 1P Core Generator T B 7872444k PLL ¥t
R RIS, JREEGEH P EALZ 1P Wit SO R S, B 3-120 s
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3-120 R BI{biZ IP & it SR BAR ST 4

Gowin PLL your instance name |
-clkout {elkout o), /foutput clkeout
.clkini{clkin i) //input clkin

IP Core Generator 4 ff PLL 7=l

W P AR NI 22y 100MHz, %1 U I8 45 % )y 300MHz, A
FE I Bhda o AF e HABAL R #E A 45, 40 A Bhf o A e Ho 4 H A% 2 150MHz
f¥] PLL IP, LA device i%&# GW2A-LV55PG1156C8/I7, General Mode A1,
S E K 3-121 fos, Bl “OK”, P4 Er# ) PLL IP &3 0.

FEAER) PLL P Bt OB e H sk B AL E S+ “Create In” 15 & 4

/
&

3-121 PLL IP Customization i% &

& IP Customization lilﬂ_hj

PLL o
File
Target Device: GHZA-LVSSPG1156CA/IT Language: |Verilog ~|
Create In E:%idehdad\8bit_counter\srelgowin_pll ()
Module Wame:  Gowin FLL File Name:  gowin_pll
| Options |
General CLEOUT e
Mode [] Bypas=
© General Mode () Advanced Mode Expected Frequency (3.1257500): 300,000 &

I FLL Fhase And Duty Cycle Adjustment Uelleremee ({3

VCO Diwvide Factor

m

) Dynamic (@ Static

—. ki @ Dynamic
7] PLL Reset [ | PLL Power Down Tnitial Value: |2
Koutp [
D Statie 2

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

Divide Factor
_ CLEOUTE

@ Dynanie

o 7] Enable CLEOUTE E
Tnitial ¥alue(1™84): |1 nable [ Bypaz=

Phase And Duty Cyele Adjustment (Statie)

Phase (agres):
Duty Cyele: 0.125 -

Static (1764): 1

|| CLEIF Divider Reset

D E] ﬁﬁﬁﬁﬁ CTEMITN =

[ 0K ][ Cancel ][ Help

rPLL 7€ PLL BFERE EMIFR T % 0 RESET | Al RESET_S, #E#H 1L
a4 H rPLL. 7F IP Core Generator A, M “rPLL”, FimE A< R
7~ IPLL BIAH S B EE, ankd 3-122 Fios.
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3-122rPLL H{EEBLE
r\"-,'\"} GOWIN FPGA Designer - [IP Core Generator] E@Q-‘
— | & %

SUG284-2.0

Target Dewi

' Ele Edit Project Jools Window Help

i |
e GHLH-LVALO1 4405/ 15 IE]

Name

Pl

Hard Madule
BandGap
CLOCK

&b cLrDIv

wha CLKDIVZ

& pes

&4 DHCEN

@ DLL

&4 DLLDLY

S pace

b osc

& e

PLLVR
s rPLL (Recommended)
Dsp
13C
Memary
SPMI
User Flash
Soft IP Core

Version

10
1.0
10
10
1.0
1.0
1.0
1o
10
1.0
1.0

1

()
&
&=

Start Fage

Information

Type: rPLL

Vendor: GOWIN Semiconductor

Summary: Gowin FPGA provides a Phase Locked Loop (rPLL), which is used to
generate muldple clocks with defined phase and 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.

Copyright{C) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.

IF Core Generator

B

rPLL # Bt 5 AN PLL —3(, 2% 3.3 CLOCK>3.3.1PLL.

1£ IP Core Generator F X “rPLL”, Y rPLL [ “IP

Customization” % 1. Z& D4 “File” FLEME. “Options” FLEAME. ¥

1 i B A B RN B4 “Help”, A 3-123 filow,
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3-123 rPLL B9 IP Customization B 04513

'%s 1P Customization

rPLL T
File
Target Device  GF1H-LVAQNSZC6/IS @ Language: |Verilog |
Create In: E:\fpge projectisrchzomin_rpll [
Module Wame'  Gowin »FIL File Hame:  gowinrpll
Optiens
Genersl CLEOUT
Mode [] Bypas=
@ Gemeral Mads () Advanced Made Expected Fremency (3 1257450) 400 000 =
PIL Phase And Duty Cycle Adjustment Tolerance )
O B () Bt VOO Diwide Factor
@) Dynamic
e @ . ] PLL Reset [| PLL Power Dewn Tnitisl Value: |2 @
CLKTH Static B

Clock Fraquency (3745000 100.000 3
Divide Factor

Actual Frequency: |400

_ CLEDUTP
@ Dymemic

[] Enable CLEDUTE Bypass

Initial Value(1"B4): |1 5
Static (1754) 1 . Phaze And Duty Cycle Adjustment (Static)

Fhaze [(degree): [0.0 I

it Bl 0,500

Sn“f’t.e [:Duq:mlljl CLEDUTD Bypass
D E] ® Dvnanie Source
@ File BCEAE (@ Options Fit B #E
@ i [ EHE @ Help 41

1. File fit B AHE

® File Ft B HEFH T-BC & 7= A= (1) rPLL SZ5 Ak SO A 5645 B, & 3-123
bR File FE B HEFT /N

® PLL i File Fic B AHERH AT SP B f2848L, 2% 3.1Block
Memory > 3.1.1SP (] File Fi & HE.

2. Options At BAHE

° Options Bic & AE FH T B 11k = = B PLL vt SO/ rPLL [ FEC &
58, Wk 3-123 FRiE:fY Options AL & HE TR .

® (PLL FCEMERE AN PLL B 4eL, i52% 3.3 CLOCK > 3.3.1PLL
HH ] Options it & HE . A7, CLKIN #53-Mi% 7“ CLKIN Divider Reset”
T, CLKOUTD3 #i4rMilfkg 7 “CLKOUTD/CLKOUTD3 Divider
Reset” &1,

3. I M EAE

fic & AE P 7~ IP Core FOBC & 45 SonBIAE R, far N om AN E L &
Options Bt & S2if 58387, anE 3-123 drbryE AL B AE B s .

4. Help %51

H “Help”, 7R IP Core [WECE (S BB TR, a1 3-124 Fizs. Help
TUH ALFE IP Core FIREEEA4H4 LA & Options 250l fc B 1) a7 22 i B
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rPLL

Information
Type: rPLL
Vendor: GOWIN Semiconducter

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

I

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 cutput
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 facter, while Dynamic mode means that choose the value of port idsel as
dynamic divide factor. When the Dynamic made 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 CLKIN
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 freguency.

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.

3.3.3 PLLVR

PLLVR 7£ PLL £t EAHER 1% 1 RESET | 1 RESET_S, #it¥ 1 b
I VREN. £ IP Core Generator 591, iy “PLLVR”, FAM< SR
PLLVR FAHIC(E B2, anl&] 3-125 Fk.
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3-125 PLLVR HEEBHIE

r
\‘:j("; GOWIN FPGA Designer - [IP Core Generator]

4 Ele Edit Project TJools

Targat Devi

Window Help

- .
ce: | GRINS-I¥4QH4aCE/TS I E]

MName
4
b

4

N

Hard Module
BandGap
CLOCK
o CLKDIV

» CLKDIV2

DCs

DHCEN

DLL

s DLLDLY

DQCE

0sC

PLL
@ PLIVR

rPLL (Recommended)
Dsp
13C
Memory
SPMI
User Flash
Soft IP Core

P be

Version

10
10
1.0
10
10
1.0
10
10
1.0
10
1.0

W
@ﬁf
=

PLLVR

Start Page

Information

Type: PLLVR
Vendor: GOWIN Semiconductor

Summary: Gowin FPGA provides a Phase Locked Loop (PLLVR), which is used to
generate multiple clocks with defined phase and frequency relationships

to a given input clock.

Copyright{C) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.

% | | e IF Core Generator

s

PLLVR # Rt 2 AR5 PLL —%, %% 3.3 CLOCK > 3.3.1PLL.
1E IP Core Generator 1 X “PLLVR”, #H PLLVR [/ “IP

Customization” % 1. Z& D4 “File” FLEME. “Options” FLEME. ¥
1 C B HE P A Bh 4Tl “Help”, W& 3-126 s
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3-126 PLLVR K IP Customization B 0443
P v v \
1%, IP Customization T i
A
PLLVR &
File
Targst Device: GH1NS-LY4QH4ECB/TS @ Languags: [Verilog -]
Create In E:\fpga_projectisretgonin_pller )
Module Wame:  Gowin PLLVR Fils Nane:  gowin_pller
Options
Genaral CLEDUT
Mode [C] Bypass
© General Mode () Advanced Mode Expected Frequency (3.905750): 400.000 %
FLL Phase And Duty Cyele Adjustment Belarenen )
) ) VO Divide Factor
© Dynanie () Static
@ Dymaniz
ki @ _— . [ BLL Reset [ ] BLL Fowsr Down [ | FLL Regulator Initial Valus: |2
Static 2
CLETN
Clock Frequeney (375000 100.000 = Aetual Frequency: [400
Divide Factor CLKOUTP @
@ Dymamic [*] Enable CLEDUTE Fypass W
Initial ¥elueQ64): |1 Phase And Duty Cycle Adjustment (tatic)
Static (1784) i Fhase (degres): [0.0 I
Duty Cysle 0500
CLEFD CLEDUTD
Seurce [7] Enable CLEOUTD | | Bypass
@la) Divids Factor Source @ =
0| [ Cameal || malp |

SUG284-2.0

@ File it BAHE
B i e B HE

(@ Options it B HE
@ Help %41

1. File it BAE

File fit BAE H T-H2 & 724 19 PLLVR LA S RA =Z B, K
3-126 ARV File Bt BHE TR

PLLVR ¥ File Jic & HE {55 F F1 SP RBEH 125400, 155:% 3.1Block
Memory > 3.1.1SP H[{] File it & HE.

2. Options it & HE

Options fic & HEH T e B Fl4k & = s PLL #iF 30+ PLLVR BIBC

°
BiEE, W 3-126 #5711 Options L B AEFTR .
°

PLLVR i & AE (14 FF1 PLL #5824, #5255 3.3 CLOCK >

3.3.1PLL #1[#] Options BL B HE. FH 1, CLKIN F#kx 7 “CLKIN
Divider Reset” %1, CLKOUTD3 &S Mik& T
“CLKOUTD/CLKOUTDS Divider Reset” %t i, #13% PLL Regulater

I
3. i FAC EAE K

FCEMEE R IP Core HUFC B 45 AR GINERS, oy N s 2L K&
Options Mt & Sy 55T, 4Nl 3-126 HhbryE IS EAE TR

4. Help %51

Hifi “Help”, %7 IP Core HIELEAS AU, 1 3-127 ffi7x. Help
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U S IP Core HIMEEL/ 27 LA ) Options 5T & 1) ] 223 BH
3-127 Help f§ 8.

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

Comn | o

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 15 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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CLKOUT

CLKOUTP

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
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.

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

Caleulate

the source.

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

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

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

IP & g 32

E':‘_r“

K 3-128 A, PLLVR [#] “IP Customization” & IIECE SE G,
OK”, P4 LIECE 4 “File Name” @44 1 = AN 04

® fBifbLE = FiE PLLVR Wit 3 “gowin_plivr.y”;
® JH A BIZ 1P Wit U AR S “gowin_plivr_tmp.v”;
® HifL]ETE PLLVR [MECE X “gowin_plivr.ipc”.

anic & Tk RERIE 2 VHDL, PAERIRTPT S S A RS . vhd. TR

L verilog 5 & BN 4 7= AR B S
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3-128 EE A IP Customization

% IP Customization

PLLVR

R

a&

File
Target Device: GHINSE-LVAMGEAFCE/TS

Create In:

Language: [Verilog

D:\user-bak\Users\roothDesktophtest (1) testhzrchgowin_pllvr

Module Hame:  Gowin FLLVE File Fame: gowin_pllvr
Options
General CLEOUT i
Mode [T Bypass

@ General Mode () Advenced Mode

PLL Phase And Duty Cycle Adjustment

@ Dynamic () Static

[] PLL Reset [ | PLL Fower Down | | PLL Regnlator

CLEIN
Clock Frequency (37500): 100.000 |5
Divide Factor
@ Dynamic

Tnitial Value (1%64): |1

Statie (1754) 1

CLEFE

s

Expected Frequency (3.9067750): 400.000 |5

Tolerance (%]:
VEO Divide Factor
@ Dymanie
Initial Value: |2

Statie 2

hetual Frequency: 400

CLEOUTE
[] Enable cLEDUTE Eypass
Phaze #nd Duty Cycle Adjustment (Static)
Fhase [degres): 0.0

Tty Cycle: 0.500

CLEOUTD

[ Eneble CLEDUTD Bypass

m

ok | [ camea ||

Help

f5l4¢ PLLVR &it3ciE

4k PLLVR B304 58 21 verilog AR, MIHLrRARYE “IP
Customization” #1[ PLLVR BC &, 7=4 T s£ffb# PLLVR, i 3-129 fiiy

7N o

SUG284-2.0
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3-129 Hi{t PLLVR i&it X4

module Gowin PLLVE

output clkout;
input clkin;

wire
wire
wire
wire
wire
wire

lock o;
clkoutp o7
clkoutd o
clkoutd3 o
gw_voo;
gw_gnd;

lelkout,

clkim) ;

assign gw_vwvoo =
agaign gw_gnd =

PLLVE pllvr_ inst
CLEQOUT (clkout)

LOCE (lock_ol

']

1'kl;
1'k0;

.CLEQUTIT (clkoutp o),

CLECUTID (clkoutd o)
CLECUTDS (clkoutd3 o)
-BESE

Tigw_gnd),

r

]

CBESET _Pigw_gnd),
.CLEIM{clkin),
-CLEFE (gw_gnd) ,
.FBDEEL|{gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gndl),
IDSEL | {gw_gnd,gw_gnd,gw_gnd,gw_gnd,gw_gnd,gw_gnd}),
CDSEL| {gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd}),
-PSDR{{gw_gnd, gv_gnd, gw_gnd,gw_gnd}),

DUTY¥DR( {gw_gnd, gw_gnd, gw_gnd, gw_gndl),

FOLY ( {gw_gnd, gw_gnd, gw_gnd, gw_gndl),

WEREH (gw_weoco)

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

pllvr_inst.

pllvr inat

pllvr_inst.
pllvr_inst.
pllvr_inst.
pllvr _inat.
pllvr_inst.
pllvr_inst.
pllvr_inst.
pllvr _inat.
pllvr_inst.
pllvr_inst.
pllvr_inst.

pllvr inat

pllvr_inst.

pllvr_inat

pllvr_inst.
pllvr _inat.

pllvr_inat

pllvr_inst.

pllvr_inst

pllvr _inat.

endmodule //Gowin PLLVE

FCLEIN = ™100";
.D¥N_IDIV_SEL = "false";
IDIV_SEL = 0;

DYN FBDIV SEL = "false™;
FBDIV_SEL = 2;

DYN ODIV_SEL = "false"™;
CDIV_SEL = 25

BPSDR SEL = "0000";
D¥YN_DA EN = "true™;
DUTYDR SEL = "1000";
CLEQUT FT DIR = 1'bl;
CLEQUTP FT DIR = 1'bl;
CLEQUT DLY STEP = 0O:
-CLEQUTE DLY STEP = O;
CLEFE SEL = "intermal™;
-.CLEQOUT BYPRSS = "false";
CLEQUTP BYPRSS = "false";
CLEQUTD BYPRSS = "falge";
.D¥N_SDIV_SEL = Z;
CLEQUTD SRC = "CLEQUI™;
-CLEQUTD3_SRC = "CLEQUI"™;
DEVICE = "GW1NSR-4";

R PHILZ TP 30 BRI S

F e B P s2BRM , IP Core Generator T EL7E =454k PLLVR 11
AFRI R, IR P Z 1P B SO AR S E, i 3-130 Fs

SUG284-2.0
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H 3-130 AP HIMLZ IP &1 SO AR S 4

ff———————-Copy here to design--------

Gowin PLLVE your instance name |
-alkout (clkout o), /Soutput clkout
-.clkin{clkin i) //input clkin

IP Core Generator % PLLVR 7=

UL P R N B A LOOMHzZ, it IR 63 g 300MHz, ]
R b A e ELAR DL A By 45, 20 b H A B EL Ay HE AR 9 150MHzZ
] PLLVR IP, A device i%# GW1NSR-LVAMG64PC6/I5, General Mode
ABl, FHEAECE A 3-131 Bw, Hidi “OK”, A7 BTG PLLVR IP
B

A PLLVR IP B SCRERTE H R BARLE S “ Create In” #E
AL

3-131 PLLVR IP Customization i& &
W IP Customization @ ﬂh‘

PLLVR 3
55 1]
File
Target Device: GHLNSE-LVANGE4PCE/TS Language: |Yerilog ]
Create In I:user-] balilsershraot\Desktophtest (1) 4testisr el gowin_pllwr
Wodule Name:  Gowin PLLVR File Name:  gowin_pllvr
Options
@ General Mode () Advanced Mode Expected Frequency (3.806"750): 300.000 |3

FLL Fhase And Duty Cyele Adjustment Tolarance (%) I

VOO Divide Factor

) Dynamic @ Static
@ Dynamic
ele [7] PLL Reset [] PLL Powsr Down [ FLL Regulater Initial ¥Valus: |2
"
Static 2
CLEIN
hetual F 400
N S Clock Frequency (3°500): 100.000 & siuat frequency
Divide Factor CLEOTE 3
@ Dynamic Enable CLEOUTE [ Bypass
- ) .
Initial Value (17B4): [1 Fhase #nd Duty Cycle Adjustment (Static)
Static (1°84): ! e Gl

Tty Cyele 0500w

CLEEE CLKOUTD P

Sorracs Enable CLEOUTD [] Bypass

Diwide Factor Seurce

@ Dymamio @ CLEDUT () CLEDUTP

Initizl Velue(1"64): |1
Expected Frequency (0.0317375.000): 150.000 %
Statie(1°64) 1

& : Teleranee (8 =

0K ][ ] ][ Help ]

3.3.4 DLL

DLL 4:#% Delay Lock Loop (REIRBiAHIN), EEH T @i X AAE 5 1)
F MO 055 7, Pe AR — AN KE B LA TR AERT . 7E 1P Core Generator ST 1
iy DLL, FHiA M 28 DLL BIARSE B2, nl& 3-132 Fiok.
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3-132 DLL NS BB E

r
{-,'\"}- GOWIN FPGA Designer - [IP Core Generator]

' Ele Edit Project Jools Window Help
R = .
E

Name Version

4 Hard Madule

> BandGap

- CLOCK
&b CLKDIV 1.0
ek CLKDIVZ 1.0
& ocs 1.0
J DHCEN 10
& DLL 10
ow DLLDLY 1.0
o DQCE 10
&b osc 10
& PLL 10

PLLVR 1.0

« s rPLL (Recommended) 1.0

> DsP

> 13C

> Memory

> SPMI

> User Flash

P Soft IP Core

L] e |

DLL

2 Start Page (%]

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) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.

e ]

IF Core Generator

fE£ IP Core Generator Ftifit, i “DLL”, 5 “IP Customization” &
Mo & AR “File” BLEMNE. “Options” BLEHE. ¥ IECEHER, LA
HEhti4l “Help”, i 3-133 fis.
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3-133 DLL By IP Customization & 041
/. IP Customization —— 2 [ |
DLL o
File
Target Device: GH1NG-LVAGH46CE/TS @ e
Create In E:\fpea_projectisrelav_dll [
Module Hame:  GH_DLL File Name: gw_dll
Options
Telay Code (degreel @
step[7:0] =
= stop @
lock
—{ reset
!
BE ©)
o) Coma [T ]
@ File BCEAE (@ Options Fit B #E
@ i P B @ Help il
1. File fic & AE

SUG284-2.0

® File fit EHEF THC & =4 DLL SEfAL S ARG S B, W& 3-133
bR File FE B HEFT /N

® DLL ¥ File Bt BAE K AT SP BEE 2511, 2% 3.1Block
Memory > 3.1.1SP (] File Fi & HE.

2. Options At BAHE

Options it & HE ] T fic & B4k = = JR 18 DLL it b+ DLL B B (E R,
P 3-133 HiARER Options Bt BAEFTR

® Lock & Code: #%F% LOCK fI STEP [t 77 2.
- Yi%# “Force Lock and Code” i, LOCK %idi -~ 1, STEP %

H oA 255;
- 43%F “Generated From DLL Loop” I}, LOCK #1 STEP [¢)%
H il DLL 74,

® Delay Code (degree): #AfiiZ. AliEFF 101°. 112°, 123°, 135°,
79°. 68°. 57°. 45°, 90°FHf % .
® Lock Mode: #iiHi Lock 0k +.
- 4% “Normal Lock Mode” i}, DLL fJZ%( DIV_SEL % &N
1'b0,
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- 4P “Fast Lock Mode” i, DLL f1Z% DIV_SEL # &N
1'bl.

3. Ui G B AE
fic B AE B R IP Core HOMC & 45 RonBIAER, 40l 3-133 [fc B HE K Fr

Ao
4. Help %41

Hidi “Help”, &7~ IP Core HIFLEE BT, W 3-134 AR,
3-134 Help f§ 8.

Information
Type: DLL
Vendor: GOWIN Semiconductor
s . GW FPGA provides a Delay Locked Loop (DLL), which provide code scaling capability to shift 90 degree delay code down to
ummary: !
45 degres or up to 135 degres by 11 degres jump.
Options
Force Lock and Code - In this mode, the STEP value is farcibly sat 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 Mede

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

IP 4 RS

K 3-135 fffsx, DLL [ “IP Customization” % HEC & 5¢ A5, By
“OK”, PEAEDIEEE S “File Name” 44 ) =4 S0

® Witk = 5 TE DLL #it ¢t “gw_dll.v”;
® A HIZ IP Wit U IR O “gw_dll_tmp.v”;
® Hi{LEiE DLL MIRCE S “gw_dllipc”s

UNPC B IR IE S & VHDL, FHAERRTAN SCE 4 JE 408 .vhd . R
LA verilog & & BN A RS
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3-135 EC{EAY IP Customization
( " IP Customization l 2 &J

i
DLL 2
File
Target Device: GHIN-LVALQI44C5/T4 Remgmoa?
Create In E:4l.9testhip_rorstsretign_dll ()
Wodule Name:  GH_DLL Fils Name: ge_dll
Options
Lock & Code Force Lock and Code ¥
! cikin Delay Code (degree)
A Lock Mode: Hornal Lock Mode =
—® stop
lock —#
— reset

0K ][ Cancel ” Help

54 DLL &30t

%14k DLL Beit SO N 52 2 1) verilog B, B AR 5 IP Customization”
R DLL P&, 7= 7 sefltkf®) DLL, 40 3-136 s
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3-136 Hl{t DLL i&it 324

module GW_DLL (step, lock, clkin, stop, reset);
ocutput [7:0] =tep:;

output lock;

input clkin;

input =stop;

input reset;

wire gw gnd;

assign gw_gnd = 1'b0;

DLL dl1_imst |
.3TEF (step) ,
LLOCE (lock) ,
LCLEIN(clkin),
.5TOF (stop) ,
.RESET (reset),
.UPDHCHTL (gw_gnd)

-

defparam dll inst.DLL FORCE = 1:
defparam dll inst.CODESCAL = "000":
defparam dll inst.3CAL EN = "tcrue":
defparam dll inst.DIV_SEL = 1'k0;

endmodule //GW_DLL

R PEHILIZ TP & 3B RIR S

IP Core Generator . B EH FsEbrMH, /441140 DLL %t 3¢
PR, TREREER P Z IP BT SCAF AR AR SO, i 3-137 ATz

3-137 AP HILiZ IP & i+ SR AR ST 4

GW_DLL your instance name |

.3tep(step o}, /foutput [7:0] step
.lock{lock o), /foutput lock
.clkin{clkin i), //imput clkin
.atop(stop_i), f/input atop

.reset (reset_i) //input reset

IP Core Generator 2 i DLL 74l

W H P R4 B DLL PEAER PRy, AL %Ny 45° , Lock A Fast
B DLL IP, LA device 13 GW2A-LV55PG1156C8/17 J45, FiHficE
i 3-138 i, i “OK”, P=AH P ET R DLL IP it 3.

FEAER) DLL P 8t SCA e H X BRIUNEC & S “Create In” % B
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3-138 DLL IP Customization & E

2% IP Customization

2 [t |

DLL
—® clkin
step[7:0] =
—® stop
lock —=
—» reset
BH

File

Target Device: G¥ZA-LYSSPGL1S6CE/IT

o

—

Create In: E: 4. Gtesthip_corelsrehge_dll E
Module Hame: o _DLL File Hame: gw_dll

Options

Lock & Code: Force Lock and Code hd

Delay Code (degree)
Lock Mode: Fazt Lock Mode v

][ Cancel ][ Help

OSC 2 Fr N ibdE, Hig KHi# N 125MHz, 7 IP Core Generator Ji1fi
h L OSC, FiiA M4 i OSC [AH 515 BMEEE, K 3-139 s
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3-139 OSC HIE BB E

r
{-ji‘} GOWIN FPGA Designer - [IP Core Generator]

., Ele Edit Project Tools Window Help
DEHS = .
&

Name Version
4 Hard Module
[ BandGap

4 CLOCK
J CLKDIV 1.0
JL CLKDIV?2 1.0
4 pcs 10
&b DHCEN 1.0
45 DLL 10
45 DLLDLY 10
% DQCE 1.0
%, osc 10
&5 pLL 1.0

PLLVR 1.0

i rPLL (Recommended) 1.0

> Dsp

> 13C

> Memary

3 SPMI

3 User Flash
3 Soft IP Care

4 m |

J Start Page (x| | o

[ [=][]
SHE& W
Information
Type: osc
Vendor: GOWIN Semiconductor

Summary: Internal clock generator OSC. The user can change the value of the

option "Frequency Divider" to generate a different output clock
frequency, which can be one of 64 values: 1/2, 1/4, 1/6, 1/8, 1/10, .....
or 1/128 of the oscillator frequency. Different devices have different
oscillator frequencies, GW1N-2 / GW1N-2B / GW1N-4 / GW1N-4B /
GW1NR-4 / GWINR-4B / GW1NRF-4B is about 210MHz, GW1N-
1/GW1N-15/GWI1INS-2/GW1NS-2C/GWINSR-2/GW1INSR-
2C/GW1NSE-2C is about 240MHz,other devices are about 250MHz.

Copyright(C) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.

[x]

IF Core Generator

1E IP Core Generator S+, X “OSC”, ##H OSC K] “IP
Customization” % I, Z%& IHE “File” ECEHNE. “Options” FLEHE. ¥
1 e A P RN 35 Bh %l “Help”, A 3-140 TR
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3-140 OSC B IP Customization B 0 %&#3

% IP Customization — ? &1
0SC o
File
Target Devics: GHIFS-LYAQN4OCE/IS @ Lenguage: |Verilog -
Create In E:\fpga_projectisrelgonin_osc [
Module Hame:  Gowin_DSC File Hame:  zowin_ose
gt
@
— osce @ cout [~
Frequency Divider: 100[3] (27128)
|
EYEY) @
06 | [ Cameal ||[ Melp |
@ File BCEAE (@ Options Fit B #E
@ IR EME @ Help #41
1. File fic BAE

® File Bt BAMEF THCE 4 OSC Lk LA (E S, W& 3-140
bR File FE B HEFT /N

® OSC [ File Bt B AHEI{H FI A1 SP REHL 121, 52 3.1Block
Memory > 3.1.1SP (] File Fi & HE.

2. Options At BAHE

® Options Pt B HE A T & 1tk =i = S 1 OSC Wit 304+ OSC AL &
5, WK 3-140 H4R7ER Options BLEAHEATR

® Frequency Divider: 73 ${i - i%AE A 2 HFIEEHUAS, BUETEHA 2~128.
3. Ui AL EAE

P BAE 27 IP Core WIBCE S RRGINER], W] 3-140 TR E
HEPE s

4. Help 4

Hifi “Help”, &7 IP Core HIELEAS BB UM, 40 3-141 fii7x. Help
TUHI S IP Core FIMEEL/4H, DL K Options 5 Jifc & ) i) i B .
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3-141 Help f§ 2.
0SsC

Information
Type: Q5C
Vendor: GOWIN Semiconductor
Internal clock generator OSC. The user can change the value of the option "Frequency Divider” to
generate a different output clock frequency, which can be one of 64 values: 1/2, 1/4, 1/6, 1/8, 1/10, ...
TR or 1/128 of the oscillator frequency. Different devices have different oscillator frequencies, GW1N-2 /

' GWI1N-2B / GW1N-4 / GW1N-4B / GW1NR-4 / GW1NR-4B / GW LNRF-4B is about 210MHz,GW 1N-1/GW1N-
15/GW INS-2/GW1NS-2C/GW INSR-2/GW INSR-2C/GW INSE-2C is about 240MHz, other devices are
about 250MHz.

Options
I ™
Frequency Divider Allows you to select any even number between 2 ~ 128.

IP 4 RS

K 3-142 fiiox, OSC [ “IP Customization” & ML E 5eRk G, Bt
“OK”, F=ALIEE & X F “File Name” iy 44 1 =N SCA

® Wb E = HiE OSC #it > “gw_osc.v”;
® /I IikiZ IP i ST IR SO “gw_osc_tmp.v”;
® fil{bJHiE OSC ML E S “gw_osc.ipc”.

e B kBRI F 2 VHDL, PAERIRTPT S S A RS . vhd. R
LA verilog 5 & NI 47 AR SUA

3-142 EC{@MY IP Customization
( e IP Customization m\

0SC o

File

Target Dewice: GHN-LVALQ144C5/T4 Language:
Create In: E:41. 9testlip_corehsrebaw_ose E
Module Hame: G _03C File Name: gw_osc

Options

oscout =

Frequency Diwider: 128 2| (2™128)

& &

[ 0K ][ ] ][ Help
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flik OSC &3

#i4k, OSC it ot e 1) verilog Bilk, Hidedidds “1P
Customization” W) OSC it &, 7=4 7 sZfiltbi OSC, i 3-143 Fin.

3-143 #l{t OSC &It #
module GW_O3C (oscout) :

output 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 . EEEH P IS H, Er=4E54 OSC it
PR, TRERAEF P 4 Z 1P Wit SCAE 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

WMHE P EEAERS %N 25MHz ) OSC IP, UL device i%&#*
GW2A-LV55PG1156C8/17 i, Fmfd &K 3-145 fx, Hd “OK”, 77
A P T OSC IP it ST

PR OSC P B SO /E H X BABC & AL “Create In” 15 B 4
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3-145 OSC IP Customization i% B

2w IP Customization

0SC

escout -

(-2 S

File
Target Device: GHZA-LWSSFG11S6CE/IT Language:
Create In: E:h1.9testhip_corehsrehgw_osc C]
Module Hame: G _0SC File Hama: ZW_osc
Options
Frequency Divider: 1005 (27128)

[ ok ][ Comeed |[ relp

3.3.6 CLKDIV

CLKDIV & —Fif Bt & i 2h53#), 78 IP Core Generator
FLH B CLKDIV, A4 7 CLKDIV HIAE S S BAEEE, tn&] 3-146

B

3-146 CLKDIV H{E 28I E

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

Target Dewice GILN-LV4LA144C6/I5 [ =)

w FEle Edit Project Tools Window Help

Name
- Hard Module
3 BandGap
4 CLOCK
& CLKDIV
@k CLKDIV2
ey
W DHCEN
% DLL
©as DLLDLY
w» DQCE
& osc
% PLL
PLIVR
& rPLL (Recommended)
DSP
13C
Memory
SPMI
User Flash
b Soft IP Core

Version

1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

4 .

2 Start Page

= | & x
SE&ERB
Information
Type: CLKDIV
Vendor: GOWIN Semiconductor
Summary: Gowin FPGA provides a clock division module (CLKDIV), which is used

for high-speed clock division. The division factors supported by GW1N-
15/ GW1NS-2/GWINS-2C/GWINSR-2/GWINSR-2C/GWILNSE-
2C/GWINS-4/GWINS-4C/GWINSR-4/GW1NSR-4C/GW1NSER-
AC/GW1N-6/GW1N-9/GWI1NR-9 include 2, 3.5, 4, 5 and 8, while the
division factors supported by other devices include 2, 3.5, 4 and 5.

Copyright(C) 2014-2020 GOWIN Semiconductor Corperation. All Rights R

IF Core Generator
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£ IP Core Generator 51 4, X #:“ CLKDIV”, # H CLKDIV 1P Customization”
WH, ZE AR “File” BEBEHE. “Options” BCEBHE. Ui 11 B HE KIAIFHS B4
“Help” , Wk 3-147 iR

3-147CLKDIV B IP Customization B 043

% IP Customization J——— u_J@ ﬂh‘
CLKDIV )
File
Target Dewice: GFLNS-LVAQWASCE/IS @ oo
Create In: E:\fpge_projecthsrchgonin_clkdiv [
Woduls Nans:  Gewin CLEDIV File Fane:  gowin_clkdiv
Options |
Division Factor:
Calibration false - @
—»{holk
@ Ikout F—=
—®{resen
|
elo) ®
—
[ ok ][ cemeer || wap |
_J
@ File BCEAE (@ Options Fit B #E
@ N EHE @ Help #4
1. File fic BAE

® File B HMEH T-HCE =4 CLKDIV 2l ST E B, tnE
3-147 FHRIER] File BL BEHEF .

® CLKDIV K] File fic B AE £ FH A1 SP B ff24LL, %2 % 3.1Block
Memory > 3.1.1SP H[{] File fic & HE.

2. Options it B HE

Options it & HEF Tt B B 4L = = JR 15 CLKDIV it 347 CLKDIV K
BCE(E S, Wkl 3-147 AR K Options AL EHEFTR .

3. i FAC EAE K

P EHEE B IP Core FCE AR RBIMER], Al 3-147 FbriE BC &
HE P& P

4. Help 241

Hifi “Help”, 7R IP Core WIELEE BT, 40/ 3-148 ffi7~. Help
TS IP Core FIMEELAN2H, DL M Options 75 JiAC & 11 &7 223 BH
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3-148 Help f§ 2.
CLKDI1IV

Information

Type: CLKDIV
Vendor: GOWIN Semiconductor

Gowin FPGA provides a clock division module (CLKDIV), which is used for high-speed clock division. The division factors
supported by GW1N-15/ GW 1NS-2/GW1NS-2C/GW INSR-2/GW 1NSR-2C/GW 1NSE-2C/GW 1NS-4/GW INS-4C/GW1NSR-
4/GW1NSR-4C/GW INSER-4C/GW 1N-6/GW 1N-9/GW 1NR-9 include 2, 3.5, 4, 5 and 8, while the division factors
supported by other devices include 2, 3.5, 4 and 5.

Summary:

Options

o e

Division Factor Allows you to select 3 division factor.

Calibration Selecting this option will produces the calib port in the generated module, which is used to calibrate the clock signal.

IP 4 3t

K 3-149 A, CLKDIV [ “IP Customization” % G & 52k )5, B
i “OK”, FEADIECE UM “File Name” 4 1=/ 0

® WltbE = EiE CLKDIV ¥ it fF: “gowin_clkdiv.v”;
® F bz P Bt ST ST “ gowin_clkdiv_tmp.v”;
® Hil{L)iiE CLKDIV ML E X “gowin_clkdiv.ipc”.

e & kBRI S 2 VHDL, PAERRTPT S S A RS . vhd. iR
LA verilog i & I 417 £ K SCAF

3-149 EC B MY IP Customization

( 2% IP Customization @I&r
s

CLKDIV

File

Targst Device: GHIN-LVALA144C5/I5 Remgneges
Create In: E:hidehgowin_clkdiw E]
Module Hame: Gowin CLEDTY File Hame: gowin_clkdiw

Options |

Divizion Factor:
Calibration:

— N2k

A&

0K ][ ) ][ Help

126(186)




3 fEH

3.3 CLOCK

SUG284-2.0

$l4k CLKDIV &304

%4k, CLKDIV it 30E A 52 2 1) verilog #EdR, R il dE “1P
Customization” # /) CLKDIV BC &, 74 1 L4k CLKDIV, 1k 3-150
FTR

3-150 #l{t. CLKDIV &it 34

module Gowin CLEDIV (clkout, hclkin, resetn);

ocutput clkout;
input helking
input resetn:;

wire gw_gnd:

assign gw_gnd = 1'b0;

|[CLEDIV clkdiv_inst |
.CLEOUT (clkout) ,
.HCLEIN (hclkin),

ST oT T

-CALTE (gw_gnd)
)i

defparam clkdiv_inst.DIV_MODE = "2";

qqqqq

endmodule //Gowin CLEDIV

A PHI4EiZ 1P 833 B iR R ST
IP Core Generator .55 & H P s2br N, 76724514k CLKDIV ¥ 11
AR, IREAEH P Z 1P B SO AR AR S, i 3-151 AT .

3-151 A P BIMEZ 1P Wit U B RAR S 4

Gowin CLEDIV your instance name |
.clkout (clkout o), JS/foutput clkout
helkin (helkin i), S/input helkin
.resetn(resetn_i) /S/Sinput resetn

IP Core Generator 2% i CLKDIV 7=l

U - %774 CLKDIV IP, DL device 4% GWIN-LV4LQ144C6/15 A,
FHHIACE P 3-152 i, Hiadi “OK”, p=/EfI A CLKDIV IP #it 3
(G

P<AE I CLKDIV IP Bt SO i e F S BN FCE S fi o “Create In” 818
i
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3-152 CLKDIV IP Customization i& &

.
¢ IP Customization [ilﬂ
File
Target Dewice: GFIN-LVAIQ144C6/IS Language:
Create In: E:\idehgowin_clkdiv ]
Module Hame Gowin CLEDTY File Fame: gowin_clkdiv
Options
o Division Factor:
Calibration:
D i
b L
0k | [ Coneel |[ Help

CLKDIV2 & —Fist s 20 508 18 2 B, BT et b 4m, 46
IP Core Generator 51 1 ¥t CLKDIV2, Fii 454> &7~ CLKDIV2 [FIAH %
= EMEEL, P 3-153 Fire

3-153 CLKDIV2 H{E BB E

{## GOWIN FPGA Designer - [IP Core Generator] S| B )
. Hle Edit Project Iools Window Help =[x
EEE - SE& B
B
Name Version
+ 7 Hard Mok CLKDIV2
BandGap
4 CLocK
» CLEDY 10 Information
o CLKDIVZ 10
L bes 1.0
. Type: CLKDIVZ
% DHCEN 1.0
L DLL 10 Vendor: GOWIN Semiconductor
% DLLDLY 1.0 Summary: Gowin FPGA provides a clock division block (CLKDIV2) with a division
"% DQCE 1.0 factor of 2, which is used for high-speed clock division.
% osc 1.0
% PLL 10
PLLVR 10
s rPLL (Recommended) 1.0
DsP
B3C
Memary
SPMI
User Flash
Soft IP Core
opyright(C) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Fage IF C nerat. ] |

7E IP Core Generator #t[i#, X{“CLKDIV2”, 5t CLKDIV2 H“IP

» =23

Customization” &

M, Z& I aRE“File” BEEEHE. “Options” B EAME. ¥ I
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Fic B AE P AN 35 Bh 424 “Help”,  WilE] 3-154 FiaR.
[&] 3-154 CLKDIV2 iy IP Customization B 043

. . TR e v o N
' IP Customization D | )
R
CLEDIV2 (57
File
Target Device: GIINS-LV4QR4BCE/TS @ Language
Create In E:\fpza projectisrctgowin_clkdiv? )
Module Wame:  Gowin_CLEDIVZ File Nane:  gowin_clkdive
— helkin
lkout —
—® reseln
[k ][ cameal ]I Help I

@ File it BHE @ i A B AE
(3 Help %4

1. File it BAE
® File B BAEH T-HCE =4 CLKDIV2 Sl 4b SCHERIA LS B, K

3-154 HARVER File le BAEFT 25 o

® CLKDIV2 ¥ File it BEAE 11 I A1 SP #1284, %252 3.1Block

Memory > 3.1.1SP (] File Fit B HE.

2. i FAC EAE

HE ]

P EHE K R IP Core FCE AR RBIMER], Q& 3-154 FpsiEBC A
ZIN

3. Help 4

H.i7 “Help”, &7~ IP Core ML E (S S B ULH, 401l 3-155 fi7n. Help

TS IP Core HIMEELAN4H, DL A Options 75 JifC & 11 &7 230 B o

SUG284-2.0
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3-155 Help f§ 2.

Information
Type: CLKDIVZ2
Vendor: GOWIN Semiconductor
E A Gowin FPGA provides a clock division block (CLKDIVZ2) with a division factor of 2, which is used for high-

speed clock division.

IP 4 3t

K 3-156 fAx, CLKDIV2 [ “IP Customization” % I B 525
M “OK”, P=ALIECE XF “File Name” 44 1 =N 34

® WlihE = FiE CLKDIV2 #it 3 “gowin_clkdiv2.v”;
® i BIbix IP Wit U TR SCAE “gowin_clkdiv2_tmp.v”s
® {ilfLliiE CLKDIV2 HIfCE 3 “gowin_clkdiv2.ipc”.

UME & Ik FIE S & VHDL, PRI UGS R N .vhd, Rk
L verilog 1& & MBI 41 = A 1 SO

3-156 EL B MY IP Customization

.
" IP Customization [ 8 &I
CLKDIV2 BT

s
File
Target Device: GH1H-LYALQ144CE/T5 Lemgroga:
Create In: E:hidehgowin_clkdiv? C]
Module Hame: Gowin CLEDTVZ File Hame: gowin_clkdiv?
— okl
RO -
—™ rseln
0K | [ Coneal |[ Help

fl4t, CLKDIV?2 &30

%4k, CLKDIV2 ¥t SO N5 ¥ 1) verilog #ibk, R piRbE “1P
Customization” #1ff) CLKDIV2 fic & , /=4 7 5254k f) CLKDIV2, fif 3-157
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R
3-157 #il{t. CLKDIV?2 & it 3

module Gowin CLEDIVZ (clkout, hclkin, resetn);
output clkout:
input helkin:
input resetn;
CLEDIVZ clkdiv2 inst |
LCLECUT (elkout) ,
LHCLKIN (hclkin),
Vi
endmodule //Gowin_CLEDIVZ2
module CLEDIVZ (CLKCOUT, HCLKIN, RESETH):
input HCLEIN:
input RESETHN;
output CLEOQUT:

parameter GSREN = "false"™:

endmodule

A PHI4EZ 1P 83 3B iE R ST
IP Core Generator 1.2 & H P IsLPrB A, 7677464k CLKDIV2 %
TR R, TR EBRAE P 4k % 1P ¥ SO AR SO, fin 1 3-158 FTk

3-158 A P L% 1P it 3B BAR ST 4

Gowin CLEDIVZ your instance name (
.clkout (clkout o), f/foutput clkout
helkin(helkin i), /f/input helkin
.resetn(resetn_i) /S/input resetn

IP Core Generator R OSC 7=4l

W P77 4 CLKDIV2 1P, DL device 1%# GW1N-LVALQ144C6/15 i,
A E & 3-159 s, Bdh “OK”, FAAH P T CLKDIV2 IP it
A

FEAE) CLKDIV2 1P 51 SO /e H X BUARC & A+ “Create In” 1%
B MR
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3-159 CLKDIV2 IP Customization i& B

-
2w IP Customization

CLKDIVZ2

i &-E

File

Target Device: GN1N-LV4LG144C6/IS Lemeroen:
Create In: E:hidegowin_clkdiw?

Module Hame: Gowin CLEDITVZ File Hame: gzowin_clkdi+Z

CROUT

[ & || cemeel || telp

3.3.8 DCS

DCS & —Fhah & ek sy, HTFIersh& V1, 72 IP Core
Generator Ftii #1 #.d5 DCS, FH A< B~ DCS A5 B E, i
3-160 i,

3-160 DCS HIEEBIE
'\'-a} GOWIN FPGA Designer - [IP Core Generator] == [ |

[0 Fle Edit Project Tools Window Help HEE
] H 6| &
&

()
I
=

Name Version
4 [ Hard Moduls DCS
> BandGap
4 CLOCK
o cow Lo Information
& CLKDIVZ 1.0
'fd' Des 10 Type: DCs
i DHCEN 10
45 DL 10 Vendor: GOWIN Semiconductor
& DLLDLY 1.0 Summary: Gowin FPGA provides a dynamic clock selector (DCS), which is used for
< DQCE 1.0 dynamic switching of clocks. DCS has two clock switching modes, Non-
i 0sC 10 glitchless and glitchless mode. In Non-glitchless mode, the DCS acts
o PLL 10 like a conventional multiplexer, switching clock signals though the
PLLVR 1.0 CLKSEL signal. In glitchless mode, the clock signals switched by
i rPLL (Recommended) Lo parameter DCS_MODE and signal CLKSEL.
> Dsp
4 3C
> Memory
> SPMI
> User Flash
> Soft IP Core
1 [ ] 3 Copyright{C) 2014-2020 GOWIN Semiconducter Corporation. All Rights Reserved.

Start Page ] | @& TP Core Gemerater [E) S gowin_clkdivZ.v || 7 gowin_clkdivi_tmp.v ||
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7E IP Core Generator FtiiH, X7 “DCS”, #iH DCS # “IP
Customization” % 11, Z& OEHE “File” FLEHNE. “Options” FLEMNE. ¥
1 e A AN B4 “Help”, A 3-161 TR,

3-161 DCS B IP Customization B 043

% IP Customization - 2 i:;-‘
il
DCS &
File
Target Device: GHINS-LVAQF4GCE/TS @ Remgrom
Create In E:\fpga_projecthsretgowin_des [
Module Fane:  Gewin_DCS File Fame!  gowin_des
fptions
Glitchless Mode
— clksel[z:0] U5 Mode @
—» ciko
— clk1 @ clkout
— clkZ
— clk3
|
ela @
0K || Cameal | Help |
@ File BCEAE (@ Options Fit B #E
@ ML EHE @ Help #4
1. File fic & AE

® File B B T-E & /™4 DCS LU TAFRIF G R, W& 3-161
HFRVE ) File BCEAERTR .

® DCS [ File it & HE K15 FI A SP REER 24, 15252 3.1Block
Memory > 3.1.1SP H[{] File it & HE.

2. Options At BAHE

Options At & HE F T & Fl1k 5 = 515 DCS wit 3047 DCS HId B A5
B, i 3-161 H#R7EH Options FLEAMEATR .

3. I HHACEHE

P EHEE EoR IP Core MFCE AR RBIMER], il 3-161 FasiEACE
HE P& P

4. Help 4

Hifi “Help”, 7R IP Core WIELEE BT, 1P 3-162 fi7~. Help
TS IP Core FIMEEEAN4H, DL A Options 75 JiC & 11 &7 2 3d B o
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3-162 Help f§ 2.

Information
Type: DCs
Vendor: GOWIN Semiconductor
Gowin FPGA provides a dynamic clock selector (DCS), which is used for dynamic switching of clocks. DCS
S has two clock switching modes, Non-glitchless and glitchless mode. In Non-glitchless made, the DCS
ry: acts like a conventional multiplexer, switching clock signals though the CLKSEL signal. In glitchless
mode, the cock signals switched by parameter DCS_MODE and signal CLKSEL.
Options

™

Glitchless Mode

DCS Mode

IP & g 32

You can choose to enable or disable the glitchless mode.

When glitchless mode is enabled, you can select one of the DCS modes.

K 3-163 fiix, DCS [ “IP Customization” & ECE 5ERG, Bk

“OK”, PA UKL E

A “File Name” @y 4 B =40

® fBifkE = J5iE DCS #il 30 “gowin_dcs.v”;

® JH A BIbix 1P Wit U IBAR SCAF “gowin_des _tmp.v”;

® {l{kJ5iiE DCS KB B A “gowin_dcs.ipc”.
W E A& VHDL, AT X2 e 408.vhd. T id

Inic & R

LA verilog & 5 AHIA

MEHFE AR SO

3-163 BB M IP Customization

2% IP Customization

DCS

— ki RO e

e

File
Target Dewice: GWIH-LV4LA144C8/I5

_
E:hide'zowin_des E]

Gowin_DCS

Create In:

Module Hame

Options
Glitchless Mode:
ICS Mode: RISING ~»

File Name: gowin_des

[ 0K ][ Cancel ][ Help

fl4k DCS &3t

14k DCS Wit U e %1 verilog ik, HEtkrpilys “IP
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Customization” Ff) DCS it &, 774 7 =£H14k¥) DCS, #nKE 3-164 s,
3-164 $il{t DCS & it X4

module Gowin DCS (clkout, clksel, clk0, clkl, clk2, clk3):

output clkout;

input [3:0] clksel;
input clk0O;
input clkl;
input clk2;
input clk3;

wire gw_gnd;
assign gw gnd = 1'b0;

|DCS des_inst |
.CLECUT (clkout) ,
.CLESEL (clk=sel),
LCLEOD (c1lk0),
.CLE1 (clkl),
LCLEZ (clk2),
.CLE3 (clk3),
. SELFORCE (gw_gnd)

) :

defparam dcs_inst.DCS_MODE = "RISING":

endmodule //Gowin DCS

R PBILIZ TP 3R RIR S

IP Core Generator . B EH P IsEhrB A, =444k DCS 131t
PR, TREEEER PG Z IP BT SCAF R AR SO, i 3-165 ATz

3-165 A P BILZ 1P it 3B RAR S 4

Gowin DCS your instance name (
.clkout (clkout_o), //output clkout
.clksel (clksel i), //input [3:0] clksel
.clkD(clk0_1i}, //1 t clkO
.clkl(clkl_i}, t clkl
.clk2(clk2_i}, t clkz
.clk3(clk3_i) //input clk3

B
pu
B

t

IP Core Generator R OSC 7=4l

WA A=A DCS IP, LA device %5 GWIN-LVALQL144C6/I5 1,
AL E & 3-166 s, M “OK”, P24 TR DCS IP Bt St

PR DCS 1P it 3 e H sk RIDYBC B St i o “Create In” 37 E ¥
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3-166 DCS IP Customization i% B

F Bl
e IP Customization @Iﬂ
File
Target Device: GHLF-LV4LQ144C6,15 emgroga:
Create In: E:hidelgzowin_des E]
Module Hame: Gowin DCS File Hame: gowin_des
— ckza[3 1]
Optioens
—= ok
Glitchless Mode:
— cki ot = ICS Mode: EISIHG -
—= k2
— k3
[ ok [ Cencl || ielp

DHCEN & —Fhal & il i Bh i ge it , T 2302500 8 ) el 22 H mrid i
Bi{E*5, 7£ IP Core Generator 51fij # .7 DHCEN, Ftf 45 {ll] & & 7~ DHCEN
FIA O E BEMEEL, W 3-167 Ars.

3-167 DHCEN H{E BB E

-
% GOWIN FPGA Designer - [IP Core Generator]

o S
Target Device GHAR-LV4LAL44CE/ TS [ E]

' Ele Edit Project JTools Window Help

Name
E Hard Module
- BandGap
Ll CLOCK
i CLKDIV
i CLKDIVZ
& ocs
o DHCEN
& o
s DLLDLY
% Dace
& osc
% pLL
PLLVR
i rPLL (Recommended)
o Dsp
> 13C
> Memory
> SPMI
> User Flash
> Soft IP Core

Ver:

10
1.0
10
1.0
1.0
10
10
1.0
10
1.0
10

sion

< .

Start Page

_ =] =
SH&M
Information
Type: DHCEN
Vendor: GOWIN Semiconductor
Summary: Gowin FPGA provides a dynamic high-speed clock enable block

(DHCEN), which is used for dynamically enable or disable the high-

speed clock signal. Clock enable signal is active low.

Copyright{C) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.
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7E IP Core Generator 4, X “DHCEN”, #H DHCEN i “IP
Customization” % I, %% AHE “File” FCEMNE. I LA B HE B AIHE Bhix
Hl “Help”, tnf 3-168 Frir.

3-168 DHCEN B IP Customization B O4#3

% IP Customization [ — u_Jﬂ &1
DHCEN o
File
Target Device GH1H3-LV4H4ECR/ TS @ Langnage
Create In: E:“fpga_projectisrchgonin_dheen [
Wodule Hame:  Gowin DHEN Fils Fane:  gowin_dhcen
—»{clk
@ Tkout 9
—»ic
|
& & @
e o= | ]
Q@ File it BAE @ ity 1 ic EAE
(3 Help %4
1. File fic BAE

® File it BHER T F=4 DHCEN S2flfb ST Ao E B, WE
3-168 TRV File B B HE TR

® DHCEN F File Bt B HE 0 A1 SP BE 126480, 2% 3.1Block
Memory > 3.1.1SP [ File it & HE.

2. i G EAE

P BAEI 27 IP Core WBCE S RRGINER], 0] 3-168 FARiERIECE
HEPE s

3. Help 4

Hifi “Help”, &7x IP Core WIELEE BT, a1/ 3-169 fi~. Help
TUHI 5 IP Core HIMEEL/4H, DL K Options 5 Jifc & ) i) i B .
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3-169 Help f§ 2.
DHCEN

Information

SUG284-2.0

Type:

Vendor:

Summary:

DHCEN
GOWIN Semiconductor

Gowin FPGA provides a dynamic high-speed clock enable block (DHCEN), which is used for dynamically
enable or disable the high-speed clock signal. Clock enable signal is active low.

IP 4 3t

& 3-170 A7k, DHCEN [ “IP Customization” % . B 525, B
i “OK”, P4 LIECE S “File Name” #7441 = S04

® {ilfk == JFiE DHCEN it 304 “gowin_dhcen.v”;
® Iz 1P Wit U B SCAE “gowin_dhcen _tmp.v”;
® Hi{L) % DHCEN HIBC & S+ “gowin_dhcen.ipc”.

UNME & Ik FAIE S & VHDL, PRI UGS SR N .vhd, Rk
L verilog 1& & NI 41 = A 1 S

3-170 LB MY IP Customization

5
' IP Customization l Pl
A
DHCEN =7
File
Target Dewice: GWIH-LVALQ144C8/I5 Langnage: |Verilag -
Create In: E:\idehgowin_dheen C]
Module Fame: Gowin JHCEW File Wame: gowin_dhecen
= ckin
Kout =i
—
0K ] [ Trmol ] [ Halp

514, DHCEN &334
4. DHCEN ¥t 3o F A 5e B 11) verilog Fibk, by “1P
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Customization” 71/ DHCEN Bt &, 7= 7 sefilikf) DHCEN, fipd 3-171
Fis o

3-171 $l{t DHCEN i&it X ¥
module Gowin DHCEN (clkout, clkin, ce):
output clkout:

input clkin;
input ce;

|DHCEN dhcen_inst |
LCLEQOOT (clkout) ,
CLETIH (elkin),
.CE [ce)

) :

endmodule //Gowin DHCEE

R PBILIZ TP & 3 YRR S

IP Core Generator B2 & P I0s2br N, 727744148 DHCEN 11
SRR, IRREE R P A% 1P Wit SO AR SO, anE 3-172 R

3-172 A P ML 1P Wit SRR S 4

Gowin DHCEN your instance name |
.clkout (clkout o}, /Soutput clkout
.clkin{elkin i}, //input clkin
.ce(ce i) //input ce

IP Core Generator 2 DHCEN 7=4l

a7 #7742 DHCEN IP, LA device i%4 GWIN-LVALQ144C6/15 Jyfl,
SRR B A0S 3-173 fiw, Huddi “OK”, /£ 7 B ff) DHCEN IP it 3¢
e

77 H) DHCEN IP B0t SCHRTE H SR IR B S “Create In” ¥
i
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3-173 DHCEN IP Customization i& B
I 24 IP Customization &Iér

DHCEN é%

File

Target Devies: GHLN-LV4LQ14405/I5 emgramas
Create In: E:hide'zowin_dheen E]
Module Hame: Gowin_IHCER File Wame: gowin_dheen

B &

[ o | cencad |[ Help

3.3.10 DLLDLY

DLLDLY &—7#F DLL slave ZERfER, 7E IP Core Generator # [+ H.i7
DLLDLY, FfiAifil<: &7~ DLLDLY BAHC S BAHEE, &l 3-174 Fin.

3-174 DLLDLY HEE I E

r GOWIN FPGA Designer - [IP Core Generator] = | B i
‘. Ele Edit Project Jools Window Help BRI
L H§ SH& 8

8

Name Version

2+ Hord Mosle DLLDLY

> BandGap
4 CLock
% CLKDIV Lo Information
& CLKDIV2 1.0
% 0 Lo Type: DLLDLY
i DHCEN 1.0
% DLL 10 Vendor: GOWIN Semiconductor
@& DLLDLY 1.0 Summary: Gowin FPGA provides a DLL slave delay block (DLLDLY), which can
s DQCE 1.0 provide static delay code adjustment and dynamic delay code
s 0sC 1.0 adjustment.
i PLL 1.0
PLLVR 1.0
' rPLL (Recommen ded) 1.0
DSP
13C
Memory
SPMI
User Flash
Soft IP Core
] 3 Copyright{C) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Page v IP Core Gemerator a8 ‘

7E IP Core Generator Fifid, i “DLLDLY”, ##H DLLDLY {9 “IP
Customization” % I, %% HHE “File” FCEHE. “Options” BLEHE. Ui
1 B B AR R A B 4240 “Help”, @l 3-175 Fios
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3 3.3 CLOCK
3-175 DLLDLY K IP Customization & 0413
% IP Customization T w &1
DLLDLY )
File
Target Device GH1HS-LV4GR4GCR/TS @ Lanzuage
Creste In: E:\fpga_project'sretgowin_dlldly [
Moduls Hame:  Gowin_DLLILY File Name:  gowin_dlldly
Options |
DLLILY Mode
= diistepl:0] PELIL fade
Delay Adjustiment Options
— dir clkout —# Deley Sign Fositive = @
hdjustnent Seale: O
— load @
—mow fag
— ki
!
B & @
0K | [ Camcal || elp |
@ File FCEAE (@ Options it B 1E
@ I EME @ Help #41
1. File fic BAE

SUG284-2.0

® File Iit BAEH Flic B 24k DLLDLY 24k CM 35 5, wiE
3-175 FARvER File Bt BHE TR

® DLLDLY [ File Fit B AE {3 FHFI SP #EHL 124, 15575 3.1Block
Memory > 3.1.1SP H{] File fit EHE.

2. Options At BAHE

Options At & HEFH T Fc & Fl4k i 2= JR % DLLDLY ¥ it 3¢ {4+ DLLDLY )
BLE E R, K 3-175 FhriE ) Options HC B AE 7w .

3. i AT EAE K

P BAEE 27 IP Core MBCE S RRGINER], WK 3-175 FARiERIECE
HEPE s

4. Help %51

Hifi “Help”, &7 IP Core HIELEAS BB LM, 40l 3-176 ffizn. Help
TUHI 5 IP Core HIMEEL/ 41, DL K Options 5 Jifc & ) i) i B .
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3-176 Help f§ 2.

Information
Type: DLLDLY
Vendor: GOWIN Semiconductor
Gowin FPGA provides 3 DLL slave delay block (DLLDLY), which can provide static delay code adjustment
Summary: .
and dynamic delay code adjustment.
Options
I
DLLDLY Mode You can choose to bypass the delay block or enable it.

Delay Sign-Set the sign of the delay adjustment to + or -.
Delay Adjustment Options

Adjustment Scale-Set the scale of the delay code adjustment.

IP 4 RS

& 3-177 ffisx, DLLDLY [ “IP Customization” & 1AL B 58 55 »
M “OK”, P=ADIECE X “File Name” v 44 1 =N 304

® fi{kiE = 5iE DLLDLY it 30 “gowin_dlildly.v”;
® JH A EIkix P Wit U AR S “gowin_dlldly _tmp.v”;
® Hi{L)i 5 DLLDLY MIECE X4 “gowin_dlldly.ipc”.

W B I FEIE 5 2 VHDL, PPAERETRA SO 4 E 8. vhd. Nk
A verilog & & A1 487 A 1K ST A
3-177 B IP Customization
24 IP Customization (2. [ |

i
DLLDLY ]
File
Target Device GH1N-LVALA144CE/IS Language:
Create In E:idehgowin_dlldly ]
Module Name:  Gowin DLLILY File Feme:  gowin_dlldly
Options
— cllsep )
TLLILY Mode
e i g DLIILY Mode:
— iz Delay Adjustment Options
—+ o nag -
Adjustment Scale: 0 =
— K

0K ][ Cancel ][ Help

$l4t DLLDLY &30

%14k, DLLDLY it R 5e 211 verilog ARER, R RAE “IP
Customization” # /) DLLDLY B2 &, 74 T sE44b#) DLLDLY, k] 3-178
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Fomo
3-178 #il{t. DLLDLY 1i&it 324

module Gowin DLLDLY (clkout, flag, clkin, dllstep, dir, loadn, move):

output clkout;
output flag:

input clkin;

input [7:0] dllstep;
input dir;

input loadn;

input move;

DLLDLY dllDly inst |
.CLECUT (clkout) ,
.FLAG (flag) ,
.CLEIN (clkin),
.DLLSTEF (dll=tep),

.DIR(dir),

.LOADN (loadn),

.HMCOVE (move)
)
defparam dllDly inst.DLL INSEL = 1'bl;
defparam dllDly inst.DLY SIGN = 1'b0;

defparam dllDly inst.DLY ADJ = O;

endmodule //Gowin DLLDLY

R PEHILIZ TP & 3B RIR S

IP Core Generator . H% B P RsZhaM A, fEr=4 44k DLLDLY ¥
T SCAE R RIS, IR P B4k % P Bt SO AR S, an B 3-179 Fir o

3-179 A P ML 1P it SRR S 4

Gowin DLLDLY your instance name |
.clkout (clkout o}, //output clkout
.flag(flag o}, //output flag
.clkin(clkin i}, //input clkin
.dllstepidllstep i}, //input [7:0] dllstep
.dir(dir i}, //input dir
.loadn(loadn i}, //input loadn
.move (move i} //input move

IP Core Generator &, DLLDLY 7=

Wnf 7% 7242 DLLDLY IP, Lk device 3£ # GW1N-LVALQ144C6/15 i,
FHHIACE AP 3-180 Fi, Hiif “OK”, F=A:H P BT (f) DLLDLY IP #it 3
(G

P4 ) DLLDLY IP BELHSCHFRTAE H B AL E SEE 1 “Create In” %8
e
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3-180 DLLDLY IP Customization & &
r-c"y,'.. IP Customization M1

DLLDLY o
File

Target Dewice: GHIH-LV4LO14408/T5 R emeroa:

Create In: E:videhgowin dlldly E

Module Hame: Gowin DLIDLY File Name: gowin_d11dly

Options

DLLDLY Mode

N TLIILY Mode:

Delay Adjustment Options

= iz 7 0]

—= ar chaou -

— mose fag
=t ckin Adjustment Scale: 0O =

& &

[ 0K ][ Crmel ][ Help

[

3.3.11 DQCE

DQCE & — Mz L IR Pl ge i, 7& IP Core Generator i [ H 5.
o DQCE, FmAiil4< E7x DQCE AR S BAMEEE, Wk 3-181 ATw.

3-181 DQCE S B E

[ GOWIN FPGA Designer - [IP Core Generator] [E=RIER )
' Ble Edit Project Tools Window Help _[&]x
] H & | o Hioc & I
=
Name Version
4 [ Hard Module DQCE
> BandGap
4 CLOCK
% CLKDIVY 1o Information
& CLKDIV2 1.0
& DCs 1.0 i
% DHCEN 1.0 Type: DQcEe
% DL 10 Vendor: GOWIN Semiconductor
& DLLDLY 1.0 summary: Gowin FPGA provides a dynamic quadrant clock enable module (DQCE),
@& DQCE 1.0 which is used for dynamically enable or disable the PCLK network in a
i 0sC 10 quadrant.
& PLL 1.0
PLLVR 1.0
i rPLL (Recommended) 1.0
> DSP
> 13C
> Memory
> SPMI
4 User Flash
> Soft IP Core
a4 I, ] b Copyright(C) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Page B8 & IF Core Generator [x]
¢

7E IP Core Generator #1fi7, Xii “DQCE”, #H DQCE ff] “IP
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Customization” % I, %%& A3 “File” FCEME. I L B HE B AIE Bhix
l “Help”, WK 3-182 fis.

B 3-182 DQCE # IP Customization B O4£H

5% IP Customization g . [ |
DQCE %
File
Target Dewice: GFLNS-LVAQWASCE/IS @ oo
Create In: E:\fpge_projecthsrchgonin_dqee [
Woduls Nans:  Gewin DGCE File Fane:  gowin dgce
— clki
@ ko ut F—=
—*c
|
& & @
| e ()
Q@ File it & AE @ B B AE
(3 Help %4
1. File fic BAE

® File fid BHEM T & P74k DQCE 2k A =5 8., tnf&l 3-182
RkRVER File BC B HE BT

® DQCE J File it & HERI{E AT SP B35, 152 % 3.1Block
Memory > 3.1.1SP H[{] File it & HE.

2. i FAC EAE

P BAEIE 27 IP Core MBCE S RRGINER], W0k 3-182 TR E
HEPE s

3. Help 4

Hifi “Help”, &7 IP Core WIELEAS S BT, 40l 3-183 fifi7x. Help
TUHI S IP Core FIMEEL/4H, DL K Options 5 Jifc & ) i) i B .
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3-183 Help f§ 2.
DQCE

Information

Type: DQCE
Vendor: GOWIN Semiconductaor

Gowin FPGA provides a dynamic quadrant clock enable module (DQCE), which is used for dynamically

SLTTETE enable or disable the PCLK network in a quadrant.

IP & RS

& 3-184 fiizn, DQCE ) “IP Customization” & A& 52 G,
iy “OK”, AL E S “File Name” iy 44 1) =301

® ik = JEiE DQCE it X4 “gowin_dgce.v”;
® JH A BIix IP Wit U B SCAF “gowin_dgce _tmp.v”;
® fi{k)5iiE DQCE ML E L “gowin_dgce.ipc”.

W & PR E S 2 VHDL, AR XA E% A.vhd. iR
L verilog 1& & MBI 41 = A 1 SO

3-184 ELi@AY IP Customization

-
"% IP Customization l D S|
DQCE B
Q BT

File
Target Dewvice: GW1N-L¥4LQ144CB/I5 Language:
Create In: E:hidelgowin_dqee C]
Module Hame: Gowin_DRACE File Hame: gowin_dqee
— ki
O
e
0K ] [ ] ] [ Help

fl4£ DQCE &3t

B4k DQCE #it - M 5e B verilog #ibk, #EH RS “IP
Customization” W) DQCE it &, =4 7 sL#1k# DQCE, #4npd 3-185 Fr
7N
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3-185 fil{t, DQCE & it 304+
module Gowin DQCE (clkout, clkin, ce):
output clkout:

input clkin;
input ce;

[DRCE dgce inst |
.CLEQUT (clkout) ,
.CLETN (clkin),
.CE [ce)

) s

endmodule //Gowin DQCE

R PBILIZ TP & 3 YRR S

IP Core Generator T.HFEH FHISEhRNA, 767744514k DQCE it
SRR, IRSEABEE P B Z 1P BT SCAF AR AR SCEE, W] 3-186 Fiar

3-186 A P2 L% IP it 3B BAR ST 4

Gowin DQCE your instance name |
.clkout (clkout o}, /Soutput clkout
.clkin{elkin i}, //input clkin
.ce(ce i) //input ce

IP Core Generator 2 i DQCE 7=l

Wi %774 DQCE IP, LA device #%#% GW1N-LVALQ144C6/I5 1,
FHACE WA 3-187 i, #ili “OK”, P4 i DQCE 1P %13
.,

F2/EH1 DQCE IP ik SO 1E H S I ARE & JiE T “Create In” $0&
HAZ
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3-187 DQCE IP Customization i& B
[ 2w IP Customization M1

DQCE o

File

Target Device: GHLN-LV4LG144C6/TS e
Create In: E:hidehgowin_dgee E]
Module Hame: Gowin_[IHCE File Hame:  gowin_dgee

B &

[ 0K ][ Cancel ][ Help

3.4 User Flash

SUG284-2.0

User Flash & F IN1%. 7 IP Core Generator FLif H Bt “User
Flash”, i1 A<= 5~ User Flash A5 BAEEE, 4n& 3-188 s

3-188 User Flash HE BB E

r a
7 GOWIN FPGA Designer - [IP Core Generator] = [ B [
[ Ele Edit Project Iools Window Help _[a]x

FEEL LY Y]]
B
Name Wersion Gl
417 Hard Module User Flash
3 BandGap
CLocK E
use Information
1BC
Memory Type: User Flash
SPMI
. User Flash Vendor: GOWIN Semiconductor
& User Flash 11 Summary: GWLN series FPGA products provide user Flash memory resources
4 Soft IP Core (User Flash). Different devices support different Flash, including
- DSP and Mathemathics FLASH9EK, FLASHE4K, FLASHE4KZ, FLASH128K, FLASH256K and
Advanced FIR Filter 10 FLASHGO8K.
Basic FIR Filter 1.0
% CORDIC 1.0
Complex Muktiplier 10
‘% Divider 10
FD Adaptive Filter 1.0
5 FFT 11
" Integer Multiply Divider 11
NLMS Adaptive Filter 10 - Copyright(C) 2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Page o IF Core Generator ] |

7£ IP Core Generator A, X7 “User Flash”, 3t User Flash K
“IP Customization” & H, %% NS5 “File” & HEF 5w 1 B HE B DL
F oA “Help”, A 3-189 k.
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3-189 User Flash B IP Customization B A4

% IP Customization —— {'@ th
P
User Flash )
File
Targst Devics: GRLNS-LV4QHAECS/IS @ Lenguaze:
Create In: E:“fpga_projectisrchgonin_user_Elash [
Module Hams:  Gowin Vser Flash Fils Nane:  gowin user_flash
et 13 dr[6 0]
— yadrls:0]
— e
—lye
—»=e @ dout[310] =
—® crase
—#iprog
— nustr
— din(1:0]
!
ol ®
0k | [ camcet |I elp |
. 21
Q@ File it & AE @ i I EAE
@ Help $4il
1. File Bic BAE

® File Bt BAEH T-HCE =4 User Flash Sefilfb UM E B, TE
3-189 FRIEM File Bt BHEFF 7o

® User Flash 1] File It B AE R AT SP Rt 128480, 755 3.1Block
Memory > 3.1.1SP H{] File fit EHE.

Varll |
YFE!

H B 34 FLASH96K (1) device f5: GW1N-1/GW1N-1S
Y FLASH64KZ (1] device f5: GW1NZ-1
Y FLASH64K [ device &: GW1NZ-1

¥ #F FLASH128K ] device f: GWI1NS-2/ GW1INS-2C
IGW1NSR-2/GW1NSR-2C/GW1NSE-2C

Y # FLASH256K [7] device & : GW1N-2/ GW1N-2B/GW1N-4/ GW1N-4B/ GW1NR-4/
GW1NR-4B/GW1NS-4/GW1NS-4C/GWINSR-4/GW1NSR-4C /GW1NSER-4C

¥ ## FLASH608K (] device fi: GW1N-6/ GW1N-9/ GW1NR-9
#+ Target Device & £ ik 2 71 HoAth device, User Flash B /K, TGy A X R 1P
it 11 P B A

User Flash B A7 55 5 Device HIiEFA <, HRIEAF M Device 5 5
S=1E T B HE B TR 24017 IP Core [T & 45 RonBIHER], P 3-189 HkryE
) e B AE P BT

N
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3. Help #4H

i “Help”, %7x IP Core WIELE (S B UL, 1l 3-190 ffi7x. Help
TS IP Core HIMEELA 21, DL A Options 5 JiC & 11 a7 230 B o

3-190 Help f§ 8.

User Flash
Information
Type: User Flash
Vendor: GOWIN Semiconductor
GW1N series FPGA products provide user Flash memory resources (User Flash). Different devices
Summary: support different Flash, including FLASH96K, FLASHGA4K, FLASHG4KZ, FLASH128K, FLASH256K and
FLASHGE0SK.
Note

If the target device is GW1N-1/GW1N-15 , the primitive FLASHI6K will be instantiated in the customized module. For the primitive
FLASHO96K, 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 FLASHE4KZ 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, FLASHB4K has 3 SLEEP port.

If the target device is GW 1NS-2/GW 1NS-2C/GW 1NSR-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.

If the target device is GW1N-2/GW 1N-2B/GW 1N-4/GW 1N-4B/GW LNS-4/GW 1NS-4C/GW1NSR-4/GW INSER-4C/GW 1NSR-4C/GW 1NR-4
JGW INR-4B/GW LNRF-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-3/GW1NR-9 , the primitive FLASHG08K will be instantiated in the customized module. For the
primitive FLASHEO08K, data input and data output’s width is 32, input XADR's width is 9, input YADR's width is 6.

IP 4 RSt

K 3-191 A7, User Flash 1 “IP Customization” & L& 58K )5
iy “OK”, F2ELIECE XfF “File Name” iy 44 1) =N 3L

® b= 5iE User Flash 31t 3CfF “gw_user_flash.v”;
® P HIfbix IP Wit U IR U “gw_user_lash _tmp.v”;
® HifLJF i User Flash HIRCE L “gw_user_flash.ipc”s

U & kA S & VHDL, PRI U2 S8 . vhd. R
PL verilog & & MBI 4B = A B SO
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3-191 EZEAY IP Customization

", IP Customization l 7 -s;h_J\
R
User Flash 53
File
Target Dewice: CHLH-LV4LOL44C6/TS oo
Erente T E:%l.Gtesthip_corshsrehgr_user_flash ]
Module Hama: GY_USER_FLASH File Hame: gw_user_flach
— 0]
g 5]
— =
—> =
— e dout{21:0] -
—®ease
= prog
— st
= din[31:0]
B ®
0K | [ Camcel |[ Help

{514t User Flash &334

%11k, User Flash & 11 30 52 5 1) verilog #d, RS “IP
Customization” $1ff] User Flash Bt &, 774 7 s2f{kf) User Flash, #iE
3-192 ffi7n. GWIN-4 =2 i 1 F SO HR SEIAL 2 iR 1 FLASH256K .
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3-192 Bt User Flash & it 3X#F

module GW _USER FLASH (dout, xe, ye, 3&, prog, erase, nvstr, xadr, yadr, din):

cutput [31:0] dout:
input xe:

input wve:

input se:;

input prog;

input erase;

input nvstr;

input [6:0] xadr;
input [5:0] wvadr;
input [31:0] din;

FLASH256K flash_inst |
.DOUT {dout) ,
LAE (e},

.YE ({vye),
.3E{3e},

. FROG (prog) ,
.ERASE (erase),
NV5IR (nvstr) ,
+ALDR (xadr) ,

. YADR {vadr) ,
.DIN (din)

.Il'

endmodule //GW_USER_FLASH

R PEHILIZ TP & 3B RIR S

F e B P s2BrM F, 1P Core Generator 1 E.7F 724244k User Flash
VeSO RIS, TR P40 iZ (P it SO AR SOk, &l 3-193
FioRo

3-193 AP HI{Li% IP & i+ AR AR S 4

GW_T3EE_FLASH your instance name |

.dout {dout_o), /Soutput [31:0] dout
.He(xe_i), //input xe

.ye(ye_ i}, //input wye

.ae(3e_i}, /Sinput se
.prog{prog_i), //input pro
.erase(erase_ji), //input erase
.nvatr(nvatr_i), //input nvstr
.Hadr (xadr_ i), //input [6:0] xadr
.yadr (yadr_i), //input [5:0] wvadr
.din{din i} //input [31:0] din

IP Core Generator & i, User Flash 745

PLP= A GWAN-4 284437 - i) FLASH256K f5], HELE IP it B Ak
# device y GW1N-LVALP144C6/I5, Fi M & tn P 3-194 firw, Fdi“OK”,
P24 P TS5 9] User Flash 1P #3044 .

A User Flash 1P 3 SO AE H S BN ECE A+ “Create In”
WHEKT,
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3-194 User Flash IP Customization i B

¢is IP Customization

9 |

User

Flash

bdbbbbyd

g3 0]

o 0] e

& &

File
Target Dewice: GF1N-LVALO14408/1S Remarean:
Create In: E:\l. 9testhip_coredsrchgw_uzer_flazh :]
Module Hame: G _UUSER_FLASH File Hame:  gw_user_flash

[ ok || cemear || Help

3.5 I13C

1I3C iz B A El . (RIhEE, FH% 12C F1 SPI (At S8 . 1P 4544
P TS TR, Al RS RS M4 ) A SR e I T RE . {E IP Core

Generator i .5 13C T 13C SDR, Fiifii A 4> &7~ 13C SDR f#AH ¢
= EMEEE, nE 3-195 Fin.

3-195 I3C SDR HWEEHE

r N
{4y GOWIN FPGA Designer - [IP Core Generator] =R
. Ele Edt Project Tools Windew Help NEE

0 1 <3 & I
I
Name Version
4 Hard Modle I3C SDR
3 BandGap
b CLOCK
v Information
el 13C
& 15C SDR 10 Type: 13C SDR
g Memory
. SoMI Vendor: GOWIN Semiconductor
b User Flash Summary: GW I3C IP supports high-speed, low-power, and other critical features
b Soft IP Core 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) 2014-201% GOWIN Semiconductor Corporation. All Rights Reserved.
Start Fage a2

&) IF Core Generator [x ]

SUG284-2.0
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7E IP Core Generator #tiid, Xl “13C SDR”, #H 13C ] “IP
Customization” % 1, %% D45 “Options” ALEMNE. “File” FCEAME. ¥
1 e B HE P DL R # Bh%e4T “Help”, W& 3-196 TN .

3-196 I3C B9 IP Customization B Q443

S ~
% IP Customization - o
Ri,
I3C: I3C SDR (5 7]
File
e Pargat Dovics: GHRZ-ZHCSIECS/TA @ Langusge
Ao -
s Create In E:\fpga_projectisraign_ide [
—+AcC 220 -
L Module Fame:  GF_IaC File Fame:  gu_i3e
= noxis cu
—lacs worile Dptiens
—# ADDR!
—cE DOSUFTT 0] e
— LK
— c Lo
e RTTERROR [
— T
3 o ©
- N -
—
— O
— RESE
—scu SCLPULLOEN [
0w S04
L SLAVE STATIC ADDRESS: 00 [2] (F'RDO™7'B7F)
sowoen [
SDARPLLLO =
=9 SENDOLS
—»5C SDAPULLOEN [~
—#5TRTC
—= 5T o I
— STRTHDS sTRTO -
—5TOPC
—+sToRs STATER 0] [~
¥ sToRs STORO =
= STOPH
0 | [ Cancel ]I[ elp ||
@ File it & AE (@ Options Fit B #E
RNIT 2
® iR EAE @ Help f4

1. File Bt B HE

® File AL EMEH THCE =4 13C LA L HFRIMRE R, K 3-196
FRIER File it B AHERT N

® |3C 1 File fic B HE ()48 FH AN SP M H 284, 1529 3.1Block
Memory > 3.1.1SP H[{] File it & HE.

Varll |
YFE!

HRT A GWINZ-1 37 1I3C, 41 Target Device i #% HAth device, 13C Bk, Tk A%t
R 1P

2. i B HE

P BAEI 27 IP Core MIBCE S RRGINER], W1 3-196 AR &
HER s .

3. Options At & HE K

® Options fic B AE T Hc & HI1k 5 13C ¥t o 1I3C FIL EAS B
WK 3-196 HiARiER Options Bt EAE TR

® SLAVE STATIC ADDRESS - #5%E MWLHIE Ak,
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4. Help ##45H

i “Help”, %7x IP Core WELEE B UL, @1l 3-197 fizs. Help
TS IP Core HIMEELA 21, DL A Options 5 JiC & 11 a7 230 B o

3-197 Help 8.

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 —pcscipton
SLAVE STATIC SLAVE STATIC ADDRESS - Specify the static
ADDRESS address of slave.

IP 4 jSC i

N 3-198 filr7, 13C [1“ 1P Customization ” & 1 & 52 %5 » Hd:“ OK 7,
PEAE DA E SO/ “File Name” #7441 = AN

® fBiibLE = EiE 1I3C #it e “gw_i3c.v”;
® % P Bk ST AR SO “gw_i3c _tmp.v”;
® fI{bJ5iE I3C MIECE S/ “gw_i3c.ipc”s

TR verilog 18 5 77 A S
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3-198 EEAY IP Customization

"% IP Customization

. R

I3C: I3C SDR o
File

e wols Target Dewice: GHNZ-LV¥ICSIGCE/IS Lemgmogn:

— A4S )

e s A - Create In: E:\ 9testhip_corelsrchgw_idc E]

i ATHHE

— s e [ Module Hame: G _I3C File Hame: gw_i3e

— ACE S .

= MDD .

- J— Options

- CE DOEUAT 0] =

e ~

—cuc aibine

b ) FPRITYERROR [

gy D[T0]

—sl Lo oo e

= scLom [

= RECOHE

— RECVOLS = O |-

—#|mE=ET

I SCLRULLOEN [~

— Z0A A0 |-

— SENDARS

= s SDADEN

HEe SLAVE STATIC ADDEESS: 00 | (7' hO0™7 h7F)

=] SENDOH: N

= SENDOLS

— S SOARI_LOEN [

— STRTC

— STRT= =0 -

—| STRT-DE STRTO

= STORC

—{zmes STATET ] =t

e i STOFO =

i STOP-DH

0K ] [ ] ] [ Help

4k 13C "It

B4 13C B H SN 78 B ) verilog BB, B AR YE IP Customization”

R IBCBLE, 74 T SERILRY 13C,
B SO P S Ak B 2 A% 5L 13C.

& 3-199 ffion. GWINZ-1 P24 ()
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3-199 Bl 13C & it X4

module GW_I3C (lgye, cmo, aco, aac, sio, stopo, strto, parityerrcr, dobuf, dout,

state, sdaoc, sclo,

sclpulloen, lgys,

3ic, Stope, 3Strteo,

stophds, senddhs,
ce, reset, clk);

ocoutput lgyo;

output cmo;

output acos

output =ao;

ocutput sio;

output stopo;
output sStrto;
output parityerror;
ocoutput [T7:0] dobuf;
cutput [7:0] dout;
cutput [7:0] state;
cutput sdao;

output sclo;

ocutput sdaoen;
ocutput scloen;
output sdapullo;
ocutput sclpullo;
cutput sdapulloen;
output sclpulloen;
input lgys;
input cms;

input acs;

input =as;

input stops;
input strts;
input lgyci;
input cmc;

input acec;

input aac;

input sic;

input stopc;
input strtc;
input strthds;
input sendahs;
input sendzls;
input ackhs;
input ackls;
input stopsus;
input stophds;
input senddhs;
input senddls;
input recwdhs;
input recwdls;
input addrs;
input [7:0] 4di;
input sdai;
input scli;
input ce;

input reset;
input clk;

sdaoen, scloen, sdapullo, sclpullo, sdapulloen,

ocms, &cs, &as, sStops, strts, lgyc, cocmo, aco, aac,
strthds, sendahs, sendals, ackhs, ackls, stopsus,
senddls, recwdhs, recwdls, addrs, di, sdai, =scli,

157(186)




3HH 3.513C

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 EAE =444k, 13C it 304
FIFEIES, IR0 PB4 Z 1P Bt SO AR S, anf&l 3-200 Firs .
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3-200 AP AL 1P R 1T ORI AR 4

GW_I3C your_instance_name (
-1gyo(lgyo_o}, //foutput lgyo
.CIo (Cma_a}, J/output cmo
.aco(aco_o), //output aco
.aaoc(aac_ o), J//output aao
.sio(sio_o), //foutput sio
.stopo(stopo_o), //output stopo
.strto(strto_o), //output strto
.parityerror (parityerror o}, /foutput parityerror
.dobuf (dobuf_ o}, f/output [7:0] dobuf
.dout (dout_o}, /foutput [7:0] dout
.state (state_o), /foutput [7:0] state
.sdao (sdac_o), //foutput sdac
.sclo(sclo_ o), //foutput sclo
.sdacen (sdacen_oj, ffoutput =sdacen
.scloen(scloen o), Jfoutput =scloen
.sdapullo(sdapullo_o}, Jfoutput =sdapullo
-sclpullo(sclpullc o)}, //output sclpullc
.sdapulloen(sdapulloen_ o), J/output =dapulloen
.sclpulloen(sclpulloen o), ffoutput =sclpulloen
.lgys (lgys_i), //input lgys
.cms (ems_1i), //input cms
.acs(acs_i), //input acs
.aas (aas_i), //input aas
.stops (stops_i), //input stops
.strts(strts_i), //input strts
-lgye(lgye i), //input lgye
.cmc (cme_i), //input cmc
.acc(aecc_1i), //input acc
.aac(aac_i), //input aac
.sic(sic_i), //input sic
.stopc(stopec_i), //input stopc
.strtoc(strtc_i), //input strtc
.strthds (strthds i), //input strthds
.zendahs (sendahs_1i), //input sendahs
.sendals (gendals i), //input =sendals
.ackhs (ackhs_i), //input ackhs
.ackls (ackls_i), //input ackls
.stopsus (stopsus_i), //input stopsus
.stophds (stophds_i), //input stophds
.senddhs (senddhs_i), //input senddhs
.senddls (senddls_i), //input senddls
.recvdhs (recvdhs i), //input recvdhs
.recvdls (recvdls i), //input recvdls
.addrs (addrs_i), //input addrs
.di(di i), /finput [7:0] di
.sdai(sdai_i), //input =sdai
.scli(scli_i), //input scli
.ce{ce_i), //input ce
.reset (reset_i), //input reset
.clk(clk_i) //input clk

IP Core Generator 2§, 13C =6

PLF=A4E GWINZ-1 834FS28r 11 1I3C A fl, 78 IP BB FL ik device A
GWI1NZ-LV1CS16C5/14, H#R¥EH F EZ KL & Options AL B 5 &, A HACE

Wk 3-201 fiios, ®ili “OK”, FPE2ER P ETRE R 13C 1P BEit 304

PR IBC 1P Bt SO T AE H s RV BC & 5 i “ Create In” ¥ & B2
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3-201 I3C IP Customization i% &

' IP Customization l B |z S|
. i
I3C: I3C SDR 8
File
e ola Target Dewice: GHLNI-TVICS1EC5/T4 Temagroga:
— a2 :
—w| sz o Create In: E:%1. Otesthip_corehsrehaw_iZe E]
— ae
e ey Module Name: G _T3C File Hame: gw_idc
= ACE
e
B Options
—c= osuETTe] [ P
— T ~
—»cuc -
—cus EARITYERROR [
—lora
— LGS SCL0 -
™= Loz =
SCLPULLO =
= REZET
J P U N -
— A DT (e
—| sz
—r| = e SLAVE STATIC ADDRESS: 00 [2] (7 ROD™T WTF)
e
SoARULLD [
— ==
—=c ARO[
—zmT
—»{=mTs s
—{zmmas —
—»|zoR
JE . ST e
i =ToRG
— zTo A
0K ] [ Cancel ] [ Help

3.6 SPMI

SPMI fififz e — R B 4780, " FAAEER R4 (SoC) HIZERK
HREHE (PC) 55—/ HIREHERER (PMIC) HIEFTRSR
FZE . SPMI i RS REH (8 FHEAD SPMI S 283028 %2 SoC N & HEL R I8
WA R R E L. 7 IP Core Generator FiiiiH, iy “SPMI”, it
2= &7~ SPMI FIAHSME BEAREZEE, Wik 3-202 Fiiw s
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3-202 SPMI HE BB E

[ B
Ay GOWIN FPGA Designer - [IP Core Generator] = | El g
s Ele Edit Project Jools Window Help = =

A 3 ; o E & U
5
Name Version
4 Hard Madule SPMI
3 BandGap
P CLOCK
e Information
P I3C
. Memory Type: SPMI
SPMI
& sl 10 Vendor: GOWIN semiconductor
3 User Flash summary: Gowin IPCore SPMI is a two-wire serial interface that connects the
> Soft IP Core 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) 2014-201% GOWIN Semiconductor Corporation. All Rights Resarvad.
¥ Start Fage B & IF Core Generater [x]
L

7E IP Core Generator i+, XU SPMI, 3H SPMI ] “IP
Customization” % 1. Z& OEHE “File” FLEHNE. “Options” FLEHE. ¥
I PE B HE B AN 3 Bhi%dll “Help”, Wi 3-203 AR

3-203 SPMI B IP Customization B Q413

SUG284-2.0

1 p— L adiid )
& TP Customization [ =
File
Target Device: GFINZ-ZVICS16CS/I4 @ Language
Create In E:“fpge_projecthsrehzr_spmi ]
Module Hame:  GH_SEMD File Hame:  gw_spmi
Options
Lk Functiensl Configuration
01— [] Shutdown by VCCER
— CLKEXT ADDROLZ0] - .
Master/Slave: () Mazter @ Slave
— CE
DATAD[7:0] Pt Master Configuration
—»
RESETN MID 0 SCLK Hormal Feriad: |3 5 @
—# LOCRESET STATE[15:0] =it Respond Delay: |0 SCLK Low Period 3 E
— A .
Slave Configration
> CHD[3:0] piie
A SID: 0 &
—sica
5D T4 e General Configuration
= ADDRIE 0
B0 Request Fipeline Steps: 1 & Clock Frequency: 1 [+
— DATA[T0) SCLK htds [] Enshle State Code Rezister [7] Enable Decode Command
—{ENEXT [] Clock From External Ensble Reset Command
i
@
[ ] [ = ] [ Help

@ File fEHE

(@ Options At & #E
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3 3.6 SPMI
@ i I EAE @ Help i
1. File Bt EAE
® File FLEHEH THCE ™4 SPMI SEBIL ST A RS S, 4] 3-203
HbRIE I File B EAEFTR o
® SPMI ¥ File fic B HER) A SP #Hsfl, HAikiE5% 3.1Block
Memory > 3.1.1SP ] File it &
!
H AT GWINZ-1 52 SPMI, U1 Target Device & #HAth device, SPMI K, T
EPEAEX R 1P
2. Options it & HE
Options At & AEH TR E G & = i A% 5 1E SPMI it 30 SPMI Y
FCEfE S, & 3-203 HiA#7E ) Options AL BAHEHT7R .
® Functional Configuration:
- Shutdown by VCCEN: @i 4MH 5] VCCEN X[, tnFik+t
BT, W SPMI FIEAS Zhae kA vl H .
- Master/Slave: # SPMI & & N EHLEMAL.
® Master Configuration:
- MID: EHLWID, KEJEHEN 0-3, BRINMEN 0.
- Respond Delay: 15 & M N EE [E]
- SCLK Normal Period: Normal # = F sclk )& #AHK .
- SCLK Low Period: HERRIEZT sclk B K .
® Slave Configuration:.
- SID: #E SPMI MWL ID.
® General configuration:
- Enable State Code Register: Ji JHEZAE 254758, Fln, fnf
R AR A AR a7 A7 287 1, W4 Y STATE kit — 4
- Request Pipeline Steps: WEIFRIE 5 RN R ERE K.
- Enable Decode Command: J&5 FE-EEH ffht . SRk 05 i
M4, SPMIMASE AL, BERAR, OCPAFIMEE a2 .
- Enable Reset Command: /& Foiz%H & & a4
- Clock From External: Jii F 524 F 4 g
- Clock Frequency: ZRGiEHER .
3. AL EAME
fic B AE P 2 7R 24 1T IP Core B E 45 RRBIAER], 4] 3-203 HARiE R
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Pie EAE B s
4. Help #%41

¥ “Help”, &= IP Core (NECE (S BRI, 1 3-204 Ais.
3-204 Help f§ 2.

SPMI

Information
Type: SPMI
Vendor: GOWIN Semiconductor
Gowin IPCore SPMI is a two-wire serial interface that connects the
integrated Power Controller (PC) of 2 System-on-Chip (SoC) processor
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 voltages of the voltage domains inside the
SoC using a single SPMI bus,
Options

T S

] Shutdown by VCCEN - Shutdown by external pin VCCEN. If chaose 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 responss delay time.
Master Configuration - -
SCLK Mormal Period - St the period of the sclk in normal mode.
SCLK Low Period - Set the peried of the sclk in sleep mode.
Slave Configuration SID - Set the identifiar of the SPMI slave.

Enable State Code Register - Enable ar disable registars, For example, If you
choose the Enable State Code Register option, the output STATE data will go
through one registar.

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, slesp, shutdown, and wakeup
commands.

General configuration

Enable Reset Command - Enzble or disable the resset 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 T3 I EL55 2477 IP Core [REZEEAN4H, DL Options - I Bc & 1 ] %
i
IP & g3

K 3-205 fiix, SPMI f#] “IP Customization” & A E 52l G, Bt
“OK”, PP E X AF “File Name” iy 44 1 =N SCAF

® HlibE = EiE SPMI &t “gw_spmiv”;
® M HIZ IP Bt SCAF AR AT “gw_spmi_tmp.v”;
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® f{ifLliiE SPMI ECE X “gw_spmi.ipc”s

NiA & verilog iEF

G PE L

3-205 BELEAY IP Customization

. IP Customization

SPMI: SPMI

—»{CLK
- ADDRO[3:0]
—»{CE
DATAO[T:0]
—{RESETN
—®{LOCRESET STATE[15:0]
—»{pa
cn CMD[3:0]
—»{Ca
SDATA
= A0 DR I3:0]
—{ D ATAI[T0] SCLK
—{ENEXT

i

i

=

—

g

-

Options

B &

File
Target Dewice: GHINZ-ZVICS1BCS/T4

Create In: E:'1 9testhip_core'srchgw_spmi

Module Fame:  GH_SPMI File Name:  gw_spmi

T—

(o]

Functional Configuration

[] Stmtdewn by VCCEN
Master/Slave: (0) Master @ Slave
Master Configuration
MID: o SCLE Hormsl Feried: |3

Respond Delay: |0 SCLE Low Feried: 3

Slawe Configuration

SID: 0 |3

General Configuration
Request Fipeline Steps: 1 |3 Clock Frequency: 1
D Enable State Code Register

D Clock From External

D Enable Decode Command

Enable Eezet Command

0K ][ Cancel ][ Help

4k SPMI & it3cE

4k SPMI Bt S0 52 B 1 verilog Ak, fbkrbAR$E “IP
Customization” H111] SPMI BLE, 7F=AsLf1bis SPMI, &l 3-206 s .
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3-206 Bt SPMI & it X4

module Ed_SEPMI (addro, datac, state, omd, =data, =clk, clk, ce, resetn,
lorraset;, pa, =a, a, addri, datai, clkewt, snewt):

output [3:0] addro:
cutput [7:0] datac:
output [13:0] =tabe:
output [3:0] omd:
input =data:

inout =clk:

input olk:

input oe:

input resetn:
input locresst:
input pa:

input =a:

input ca:

input [3:0] addri:
input [7:0] datai:
input clhext:
input enext:

ZEMI =pmi_ins=t |

.ADDRD {addro] ,

.DATAQ (datao] ,

STATE (=tate] ,

.CMD {cmd)] ,

.SDATA (=data] ,

SLE(=clk] ,

LLE(elk]

.CEioe]l,

BESETH (resatn] ,

.LOCBEZET (locreset] ,

BRipal,

ERi=al,

JCAleal ,

.ADDRI {addri] ,

_DATAT {datai],

JCLEEXT (clkext] »

.ENEXT {enext]
1:
defparam spmi inst. FONCTION_CTEL = 7'bOCOCLOC:
defparam spmi ins=t.MZID CLESEL = 7'bOC0O0O0:
defparam spmi inst BESPOHD DELAY = 4'bO000:
defparam spmi inst.2CLE ROEMAL PERICD = 7'bOOCOOLL:
defparam spmi inst 3CLE LOW PERICD = 7'bOCOO0LL:
defparam spmi inst.CLE FREQ = 7'bOOCOCDO:
defparam spmi_inst SHOTDOWH_EY EWARLE = 1'hi:

endmodule //FH_SEMI

module SEMI (CLE, CLBEXT, CE, BESETH, EWENT, LOCBESET, ER,
DATAI, ADDRO, DATAD, STATE, OMD, ZDRT2, ZCLE)

/* =ynthesi= =yn black box black box pad pin="ZFDRTA,2CLE" =yn_noprune = 14/;

parameter FORCTION CTBL = 7'bl:
parametar MIID CLESEL = 7'Ll:
parameter BESPOKD DELRY = 4'bil:
parameter ZTLE ROBMAL_PERIOD = 7'bO:
parameter JCLE LOW_FERIOD = 7'bl:
parameter TLE FBEQ = 7'bl:

parameter SHFIDOWH _EY EWRELE = 1'bil:

input CLEEXT, ENKENT:

imowt SDATR, 2CLE:

inpuwt (LK, CE, BESETH, LOCRESET:
input PR, 3A, Ch:

imput [2:0] ADDRI:

imput [7:0] DATAI:

cutput [3:0]1 ADDRO:

cutput [7:0] DATAD:

output [15:0] ZTATE:

cutput [3:0] OMD:

endmpdule

Sa, Ch, RDDREI,
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R PBMLIZ TP & 30 BRI S

F e P sZBrN L, IP Core Generator T B7E P2 2E 414k SPMI #Eit3C
P ES, TR REER P A% 1P Bt SO AR AR SO, i 3-207 ATz

3-207 AP HIEZ IP Wit XA RAR S 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=

PAPZA: GWAINZ-1 244437 F: 1 SPMI N, 78 1P BiC & i ik F¢ device
N GWINZ-LVIFN32C6/I5, FHiR#EH FZ K% & Options AL & 5 5., FiH
fic & & 3-208 fltox, i “OK”, P4 PRI SPMIIP it 0.

FEAET SPMIIP Bt SCAF AT E B D NECE L “Create In” BB B
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3-208 SPMI IP Customization i B

% IP Customization l X
SPMI: SPMI &
. s
File
Target Dewice: GH1NZ-LV¥IFN3ZCB/IS Language:
Create In: E:%1. Qtesthip_corehsre'igw_spmi E]
Module Hame: G _SENI File Hame gw_spmi
— CLK
o CLKEXT FADDRO[3:0] == Options
» CE Functional Configuration
D ATAQ[T:0] =i
RESETH [7] Shutdown by YCCER
Master/Slave: () Master @ Slawe
— LOCRESET STATE[15:0] =it
A Master Configuration
- CMD[3:0] = NID: 0 v SCLE Wormal Feried: |3
Respond Dlelay: |0 . SCLE Low Ferioed: |
—»Ca
—{ ADDRI[3:0] SDAA Slave Configaration
SID: 0 %
— DATA[T:0] SCLK |
— ENEXT General Configuration
Request Pipeline Steps: 1 2 Clock Fregueney: 1 =
D Enable State Code Register D Enable Decode Command
D Clock From External Enable Reszet Command
0K ] [ Cancel ] [ Help

3.7 Shadow Memory

1, Shadow Memory (SSRAM) FE AT SEH RAM16S ity AL |
RAM16SDP X ). ROM16 (R e,

3.7.1 RAM16S
RAM16S im0 TAERE L, v LBt RAM16S1. RAM16S2.
RAM16S4 —Fl & 2224520 . SSRAM [ K AEfig 25 R4 0 B S A
[FiANE . 7E IP Core Generator St , il “RAM16S”, FiA N2 &
7~ RAM16S A5 BEMEEE, anld 3-209 Fioks.
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3-209 RAM16S HE 2B E

r M
{{» GOWIN FPGA Designer - [IP Core Generator] BN
I’ Ele Edit Project Jools Window Help .=

D& e =LY L
&
Version
Hard Module RAM16S
BandGap
CLOCK
psp Information
13C
Memory Type: RAM16S
> Block Memory
“ Shadow Memory Vendor: GOWIN semiconductor
i RAM16S 1.0 Summary: Shadow memory can be configured as single port mode. In this mode,
i1 RAM16SDP 10 the shadow memory supports different read and write data widths, and
i ROM16 1.0 it can be implemented by primitive RAM165S1, RAM1652 and RAM1654
SPMI or a combination thereof. It can also be initialized by a memory
User Flash initialization file.
Soft IP Core
4 [ ] » Copyright(C) 2014-2019 GOWIN Semiconducter Corporation. All Rights Reserved.
v Start Page B & IF Core Generator [ x]
€

1E IP Core Generator #t1fi ', X7 RAM16S, #H RAM16S [1] “IP
Customization” & H. %% EFE “File” ECEAME. “Options” FLEHE. i
e &5 HE P A Bh %4 “Help”, W&l 3-210 s

3-210 RAM16S K IP Customization B 04519

[ izat il B )
4 IP Customization 2
File
Targat Tevice: GHE-IVICSIOCS/To ® Langmage
Bracta T E:\fpge_projecthsrchgonin_ranlfs [
Module Name:  Gowin RAMIES File Hame: gowin_ramlfs

Optiens

Hidth & Depth

Address Depth: 2

0]

| [

Data Width 1

Resources Usage
= wre RAMIES Uzage: 1 MU Usage: O

LUT Usage: O
dout[0:0] ==

Initislization
= di[0:0]
Wemory Initialization File G

= 2d[0:0]

®

[ox ][ cemea [ hew ]l

@ File it B 1E @ Options it & HE
G s AREE @ Help fi4
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1. File it BHE

® File it BMEF T E P24 RAML6S Sl 4b SCA- A 5 5, K
3-210 FHRIER File Bt EHEF .

® RAMI16S [ File Bt & HE ) fd FI AN SP AR 4), A1 2 3.1Block
Memory > 3.1.1SP [¥] File it & AE .

2. Options At BAHE

® Options At BHEH T H P B € i Mg s I EE S, WK
3-210  Options At BEAE7R

® RAMLI16S [t Options It & ME 1) 4 A SP Bitkasfel, BfkiES% 3.1
Block Memory > 3.1.1SP H[{] Options It & AE .

3. ImHACEHE

® [ic EAEE R 2T IP Core HUHC B 45 R BIHE R, i A eyt oim 1 AL
& MR 4 Options e & SN 5EHT, w118 3-210 ARy i T BAE R ;

® Options It & H LR EE “Address Depth” BLE 20 ad AL 5E,
B “Data Width” it & 520 di A1 dout FI47 % -

4. Help #4511
B “Help”, &7x IP Core ACE (S BT, K 3-211 fiw.
3-211 Help f§ 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

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

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

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 DT L5 241G IP Core [IMEELA4H, UL Options £ DA B 1 i £
Ui
IP 4 32

K 3-212 i, RAMI6S ff) “IP Customization” & L E 52 K5
i “OK”, 724 RABCE S “File Name” i 44 1 = AN A

® HlibE = FiE RAM16S it 3 /F “gowin_rami16s.v”;
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® ki RAM16S Wit U BB S/t “gowin_ram16s_tmp.v”;
o Hifk]FTE RAM16S KL E S/ “gowin_rami6s.ipc”.
R E I EERIE S 2 VHDL, FAERRTA XA ES 8. vhd. NI
L verilog 1 & B 4 77 AR 1S
3-212 ELEMY IP Customization
[ "% IP Customization l ? &1

Ri
RAM16S &
File
Target Dewice: GHLH-UVGLOLTECS T4 Remgnegas
Create In: E:hidehgowin_ ramlfis [:]
Module Hame: Gowin EAMIGS File Hame: gowin_ramlbs
Options
¥idth & Depth
Addres= Depth: 2 =
= ck
Data Width: 1 =
— Eesources Usage
doupl) == RAMIES Usage: 1 M Usage: O
e OO0
e LUT Uszage: O
Initialization
=t 2]
Memory Initialization File: D
0 ] [ Fermrel ] [ Help

ik RAM16S it

1k, RAM16S it X N 5E %1 verilog bR, #idk iR 4E “IP
Customization” # ) RAM16S Et &, F=4s2#liui) RAM16S, Pk 3-213
FrR
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3-213 Hl{t RAM16S &it ¥

module Gowin_RAM16S (dout, di, ad, wre, clk);

cutput [0:0] dout;
input [ di;

input [0:
input wre;
input clk:;

v
[ ]

0]
0] ad;

wire gw_gnd;
assign gw _gnd = 1'b0;

EAM16E8]1l ssram spxl 0
.DO(dout[0]),
.DI(di[01),
-AD ({gw_gnd, gw_gnd, gw_gnd,ad[0]}),
.WEE (wre),
.CLE (clk)
)i

defparam ssram spxl 0.INIT 0 = 1¢'h0000;

endmodule //Gowin_ RAMI1GS

R PBILIZ TP 3R RIR S

F e H P sEBR S A, IP Core Generator T EL7E P2 4454k, RAM16S ¢
TS R B, TRER AR P 014k 1% RAML6S it SO R SO, an i 3-214
Fiomo

3-214 AFHIEZ IP R it R RAR 4

Gowin RAMI16S your instance name (
.dout (dout o), //output [0:0] dout
.di(di i), //input [O: di
.adlad i), //input [0: ad
.wre(wre i), //input wre
.clk(clk i) //input clk

o o ot

IP Core Generator 2 i RAM16S 7=l

WA P T/t %8 6, RN 2 1) RAM16S IP, L device
P GWIN-UVILQL76C6/I5 Ffil, St & wE 3-215 fw, WISt
IR B P ELAE Initialization & OECE, Hidi “OK”, FEAER P ETHK
RAM16S IP #it ¢t

P RAML6S IP it SO AT B HIARLE S HT A “Create In” i
T
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3-215 RAM16S IP Customization i& &

.
2w IP Customization

RAM16S

Aot 0] -

— 0110]

= 50[20]

& &

File
Target Device: GHIN-UWOLOITECS, T4

Create In: E:hidehgowin ramifz

Module Hame:

Options

Gowin RaMIBS

File Hame:

T

gowin ramlfs

¥idth & Depth

hddress Depth: B

A

Data Width: 2 5

Resources U=age

EMMIES Vsage: 1
LUT V=age: O
Initialization

Memory Initialization File:

MU Vsage: O

==

A

0K ][ Cancel H Help

3.7.2 RAM16SDP

SUG284-2.0

RAM16SDP &2 - X I LAERE K, 7li# it RAM16SDP1.RAM16SDP2.
RAM16SDP4 =Flim = 2528l . SSRAM [ fi KA7fi% 28 AR 5 L5 ()
AFETANFE. 7E IP Core Generator 1+, Hidy “RAM16SDP”, Fiii45fill
2 k7~ RAM16SDP HIAHZG S SMEEL, Wi 3-216 Fiw.

3-216 RAM16SDP H{E BB E

-
4 GOWIN FPGA Designer - [IP Core Generator]

=

ww Ele Edit Project Jools Window Help

Target Device: |  GHIFZ-LViFH32CE/IS =)

Name Version

- Hard Module
b BandGap
> CLOCK
> DSP
> 13C
4 Memory
b Block Memory
4 Shadow Memary
» RAM16S 1.0
i RAM16SDP 1.0
% ROM16 1.0
P SPMI
> User Flash
> Soft IP Core

Start Page

S & W

RAM16SDP

Information

Type: RAM16SDP
Vendor: GOWIN Semiconductor
Summary:

initialized by a memory initialization file.

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

IP Core Generater (x| ‘

Shadow memory can be configured as semi dual port made. In this
mode, the shadow memory supports different read and write data
widths, and it can be implemented by primitive RAM165SDP1,
RAM16SDP2 and RAM165DP4 or a combination thereof. It can also be
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f£ IP Core Generator Ztiid, Wi “RAM16SDP”, #iH “IP
Customization” % 1. Z& OEHE “File” FLEHNE. “Options” FLEMNE. ¥
I B HE B A B4t “Help”, Wil 3-217 fzs.

3-217 RAM16SDP B IP Customization & 043

% IP Customization W E—— % &‘
RAM16SDP 2
::;t Dewice: GHINZ-ZVICSIBCS/T4 @ Language
Creste In E:\fpga projectherchgonin_ranlBsdp [
—»{ clk ]:jie;)sd]:jth T z @
- age RAMIGSDP Usage: 1 MU Usage: O
— gi0:0] @ dout[0:0] e LT Vssge: 0
R Memory Initialization File D
I
olo) ®
o) (oo [ ]
@ File BCEAE (@ Options Fit B #E
Q) #OREHE @ Help %4
1. File il EAE
® File fit BAEFH T E 7“4 RAM16SDP Ll fb eI A5 ., FriE
1] File FC B HE AN 3-217 Fiowo
® RAMI16SDP 1 File Fi B AE 115 F A1 SP AL 125481, 15575 3.1Block

Memory > 3.1.1SP # File it EAHEN%H .

2. Options At BAHE

Options At B HEH T FH B & S0 DA g 2 I EE 5, 1
& 3-217 HhxiE ) Options it B HEFT /R «

RAM16SDP [1] Options At & HE 114 H F1 SP A4, &S
3.1Block Memory > 3.1.1SP ' Options fit. B HE.

St 1 g ELARE

e A P 2 7R 24 1T 1P Core HOTC B 45 R BIAE R, oy N6 H o A7
% ARG Options He & SLi S8, an&l 3-217 byt BT B HE BT

Options fit & i i hik A Address Depth Fid & 511 wad A1 rad )
9, FAEAL3E Data Width Fic & 5200 di A1 dout FAL 58
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4. Help #401
il “Help”, Z7x IP Core WRCE S S Ui, 4l 3-218 fir.
3-218 Help f§ 2.

RAM16SDP
Information
Type: RAM16SDP
Vendor: GOWIN Semiconductor

Shadow memory 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, RAM165SDP2 and RAM165DP4 or a combination
thereof. It can also be initialized by a memaory initialization file.

Options
e i

Address Depth - Set the size of the address depth.
Width & Depth

Data Width - Set the size of the data width.
Calculate - Calculate the rescurce usage in the design and display results below.

RAM165DP 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.

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

Help U554 77T IP Core A 2/r48, UL Options £ Iifc & 1 fi £
L o

IP 4 RS

& 3-219 Fiox, RAM16SDP [1“1P Customization” & I AL & 5 5
i “OK”, FALIECE S “File Name” Ay 44 B = AN SCAH:

® fltbE = EiE RAM16SDP #1134 “gowin_ram16sdp.v”;
® H Pz P Bt XA S “gowin_ram16sdp_tmp.v”;
® Hi{LJHiE RAM16SDP IHC & S “gowin_ram16sdp.ipc”.

UM & Ik AIE S A& VHDL, NP4 AN 4 JE40h.vhd. T
R LA verilog 18 5 AR 4H 7= A 11 S
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3-219 ELER IP Customization
[ " IP Customization LI—@ &1
RAM16SDP o
File
Target Device: GRLH-UVALQITECS/I4 Language:
Create In: E:\l. 9testip_corehsreligowin ramlB=dp :]
Module Hame: Gowin_RSM1BSTIF File Hame: gowin ramlfisdp
ol Options
Width & Depth
I L Address Depth: 2 :
S . R Data Width: 1 :
Eezources Uszage
- RAMGSTE Usage: 1 X Vesse: 0
! LUT Usage: 0O
Initialization
Wemory Initialization File: | D
A&
0K ] [ ] ] [ Help
i RAM16SDP &334
714t RAM16SDP Bt S 58 %4 verilog i, Bidkrpiids “1P
Customization” 1) RAM16SDP FC &, 74 SEfiibi) RAM16SDP, i
3-220 ffi7R .
!
FEAE S5 RAM16SDP ) div dout % S FE AT “IP Customization” H1f¥) RAM16SDP
Bl .
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3-220 #l{t RAM16SDP &1t 324
module Gowin RAM16SDP (dout, di, wad, rad, wre, clk);

output [0:0] dout;
input [ 1 di;
input [ 1 wad;
input [ 1 rad;
input wre;

input clk;

o oo
e T e T i |

wire gw_gnd;
assign gw _gnd = 1'b0;

|[RAM1&SDP1 ssram sdpxl 0 (
DO (dout [0])
.DI(di[0]),
WAD ({gw_gnd, gw_gnd,gw _gnd,wad[0]}),
.BRAD ({gw_gnd,gw_gnd,gw gnd,rad[0]}),
.WRE (wre) ,
.CLE (clk)

defparam ssram sdpxl 0.INIT 0 = 1&'h0000;

endmodule //Gowin RAM16SDE

R PEHILIZ TP & 3B RIR S

Fre F PR seBrM L, 1P Core Generator 1B 7E = 44514t RAM16SDP
B SRR RIS, JREBGEE P4 Z 1P B SO R SOk, W 3-221
FioRo

3-221 R HILiZ IP & it AR AR S 4

Gowin RAMIESDP your instance name (
.dout (dout_o), //output [0:0] dout
.di(di i), //input [0:0] di
.wad(wad i), //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 =%

W P f = A bbb A7 56 32, B 96 E N 4 1) RAM16SDP IP, LA
device % GWIN-UVILQ176C6/I5 M, Fmt &k 3-222 fion, #Iih
A S A AT MR F 7 75 AL Initialization & O E, fdy “OK”, P4 BT
F ) RAM16SDP IP ¥ ittt

F2AE ) RAM16SDP IP Wit XA (e B 3 BU NBCE S+ “Create In”
WHE B,
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3-222 RAM16SDP B IP Customization i&% B

-

¢4 IP Customizatien

RAM16SDP

—

—_

—

wre

di[2:0]

wad[4:0]

rad[40]

doutff3:0] =

& &

File

Target Device: GWINZ-ZVICS1BIZ

Create In:

Module Hame:

Options

E:\idebgowin ramlfsdp

Gowin RAMIGSIF

File Hame:

Languag

gowin_ramlBsdp

o]

Yidth & Depth
hddress Depth: 32

Data Width: 4

Resowrces Usage

Initialization

Memory Initialization File:

Eis

LUT VUsage: O

EAMIGSDP Usage: 1

M Usage: O

Ul

| [ Camcel | [ Help

h

3.7.3 ROM16

SUG284-2.0

ROM16 & H i . SSRAM )55 KA7fif 2 AR 3 05 25 IAS [|] T A
[A]. 7€ IP Core Generator i, Hii “ROM16”7, LA i< .78 ROM16
PIAH A B EE, i 3-223 Fiows

3-223 ROM16 HEEBIE

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

I Eile Edit Project Tools

Target Device GifF-U¥SLA1TECS/T4 E]

Window Help

Name

4 H

[

ard Madule
BandGap
CLOCK
DSP
13C
Memory

Block Memory

4 Shadow Memory

o RAML6S
i RAMI1BSDP
i ROM16

el SPMI
SPMI

P User Flash

P Soft IP Core

HEE
S E& WM

Version

Information

Type: ROM16

Vendor: GOWIN Semiconductor
10 Summary: Shadow memory can be configured as ROM mode. In this mode, the
10 shadow memory supports different read data widths, and it can be
10 implemented by primitive ROM16. It can also be initialized by a memory

initialization file.
1.0
Copyright{C) 2014-2015 GOWIN Semiconductor Corporation. All Rights Reserved.

¢ Start Fage

e IF Core Generator [x] |
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7E IP Core Generator ", XH“ROM167, #H ROM16 [I“IP

Customization” % 1. & Hf4E “File” BEAHE. “Options” FLEME. ¥
T 5 AE AN 5 B4 “Help”, & 3-224 FioR.

3-224 ROM16 By IP Customization B Q43

': 1P Customization ————— L e |
ROM16 o
Fil
Therrget Devi@a : GRINZ-TVICS16C5/T4 @ Language:
Bropia In: E:\fpga projectisretgowin_romlf )
Module Hame:  Gowin EONIE Fils Hane:  gowin_romlf
Options
Width & Depth
Address Depth: 2 =
Data ‘fh:uhl:) 1 - @
Resources Vsage
Caleulate ROMIE Usage: 1 e 1
= ad[00] @ dout[o-0] = LT sage: 0
Initialization
Memory Initialization Fil E
|
EE @
[ 3 ] [ T ]|[ Help ]I
@ File it & AE (@ Options Fit B #E
@ i AL EHE @ Help #4H
. File FL EAE
® File Fit & & M H FHCLE A1) ROM16 SEFI b SCHFIIARSAE B, i

3-224 FFRIER] File Bt BEHEF S .

ROM16 (1] File Ft & AHE 4 A SP #1284, %25 % 3.1Block
Memory > 3.1.1SP (] File Fi & HE.

. Options fic B AHE

Options it B HEF T F P B 2 R s DA A S L & A5 B, W
K] 3-224 FkRriER Options Fic B AE AR .

ROM16 ] Options Fic. & HE ff F A1 SP AL H 25401, 155 % 3.1Block
Memory > 3.1.1SP H[f] Options AL E .

. TG A T

e A P 2 7R 24 1T 1P Core HOTC B 45 R BIAE R, oy N6 H o A7
ARG Options Fo & SEi S8, 40Kl 3-224 HbryE BT B HE I

Options Ft & kR B Address Depth Bt & 520 ad 6755, %k
A7 %E Data Width Bt B 200 dout HIALFE .
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3 fFH 3.7 Shadow Memory

4. Help %41
il “Help”, Z7x IP Core BCE S S U, 4l 3-225 fiur.
3-225 Help 1§ 2.

Information
Type: ROM16
Vendor: GOWIN Semiconductor
FummE T Shadow memaory can be configured as ROM mode. In this mode, the shadow memaory supports different read data widths,
° and it can be implemented by primitive ROM16. It can also be initialized by 3 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 used.
Resources Usage

LUT Usage - Display the numbsar of LUT used.
MUX Usage - Display the number of MUX used.

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

Help U1 AL 247 IP Core [IMEE /41, UL Options 5 Wi fic & 11 &) £
Wi
IP 4 B3t

K 3-226 fif7x, ROML6 ¥ “IP Customization” & & 52 G, B
i “OK”, F=ALIELE S “File Name” iy 44 1 — AN 304

® b= EiE ROM16 it X “gowin_rom16.v”;
® A BIbix P Wit SCHF IR S “gowin_rom16_tmp.v”;
® fI{bJEiE ROM16 FIFL & 3+ “gowin_romi6.ipc”.

nfc B HFOE R IE S 2 VHDL, AR AN SCE R R4 v.vhd. R iB
L verilog 5 & BN 4 7= AR B S
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3 fFH 3.7 Shadow Memory

3-226 HLERY IP Customization
[ ' IP Customization Ll_]@ &1

ROM16 T
File
Targst Deviee: GHLN-UYSLQ1TECS/I4 Langnage:
Create In: E:hidebgowin_romlf E
Module Hame: Gowin ROM1G File Hame: gowin_romlB
Options
Width & Depth
hddress Depth: 2 o
I i Date Width: 1 :
Resources Usage
EOM1G Usage: 1 MUY Usage: O
LUT Usage: O
Initialization
Memory Initialization File: B
& &
0k || Comcel || Melp |

ik ROM &3t

B4k, ROM16 & it S N5 % 1K) verilog fEEL, M HE “IP
Customization” #1[) ROM16 At &, F=4szfilikit) ROM16, i 3-227 A
ZT_\‘O
E!

PR 5245 ROML6 1 dout HIEIE 52 FF F1 “1P Customization” /) ROM16 fit & — (.

SUG284-2.0 181(186)




3 fi

3.7 Shadow Memory

SUG284-2.0

3-227 #il{t ROM16 & it X4
module Gowin ROM1é (dout, ad):

output [3:0] dout;
input [3:0] ad;

ROM1& ssram rom 0 (
.DO(dout[0]) ,
LAD(ad[3:07)

)i

defparam ssram rom 0.INIT 0 = 1&'h0000;
ROM1& ssram rom 1 (

.DO(dout[1]1),

LAD(ad[3:07)
)i
defparam ssram rom 1.INIT 0 = 1&'h0000;
ROM1& ssram rom 2 (

.DO(dout[2]1),

LAD(ad[3:07)
)i
defparam ssram rom 2.INIT 0 = 1&'h0000;
ROM1& ssram rom 3 (

.DO(dout[3]),

LAD(ad[3:07)
)i

defparam ssram rom 3.INIT 0 = 1&'h0000;

endmodule //Gowin ROMI1E

P4 1P &3 3B RO HER SCHF

IP Core Generator . 2% & H P 1IsEbr N H, 7= 4 61 ROM16 ¥ it
SRR, IRRAE R P A% 1P Wit SO AR SO, an ] 3-228 A w
3-228 FAPHIML IP i it 34k B9 EAR S 4

Gowin ROM1& your instance name (
.dout (dout_ o), //output [3:0] dout
.ad(ad i) //input [3:0] ad

IP Core Generator & i, ROM16 74l

Wi P A kA %88 32, HARFEEN 4 1Y) ROM16 1P, LA device
i GWIN-UVILQL76C6/I5 s, Fimft & &l 3-229 o, wlRdEH -
T, 1E Initialization & D ECEVIGH XA, B “OK”, AR ArREN
ROM16 IP it 3014

P=/E1¥) ROM16 IP i+ SC P T H BN RC B A “Create In” % E
B A
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34 3.8 BandGap

3-229 ROM16 BJ IP Customization i% &
[ 4 IP Customization Iilér

ROM16 oo

File

Target Dewice: GHIN-UVALQITECS/T4 e
Create In: E:hidebzowin_romlf :]
Module Hame: Gowin ROM1E File Hame: gowin romlf

Options

Width & Depth

Address Depth: 32 =

— =[40] QU]
Data Width: 4

Ak

Resources Usage

FOMIE Usage: 1 WU Usage: 0

LUT Usage: O

Initialization

Memory Initialization File: G

A&

0K || Comcel || Help |

(.

3.8 BandGap

BandGap /& Jy:ts v H ) LA T iR AHAE E 1 s AT . 2R
BandGap <M1, U] OSC, PLL Al FLASH “5REERIHUR JEIE TAF,  AIfi R
X T %4 Th#E. 7€ IP Core Generator A1+, #.ii “BandGap”, FifiAil]
2xfiln BandGap (IAHICfE EEEE, i 3-230 Fios.

3-230 Bandgap M {E B BIE

{7 GOWIN FPGA Designer - [IP Core Generator] S| B |
. Hle Edit Project Tools Window Help _J&]x
B s &
=
Name Version
4 Hard Module BandGa p
4 BandGap
/. BandGap 1.0
cLock Information
Dsp
e Type: BandGap
Memory
<PMI Vendor: GOWIN Semiconductor
User Flash Summary: In GWI1NZ-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) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Page S IF Core Generator B ‘

£ IP Core Generator FL[ ', X BandGap, #iii BandGap 1] “IP
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Customization” % 1. Z& D45 “File” FLEME. “Options” FLEAHE. ¥
1 e A P AN 5 B %4 “Help”, W 3-231 AR

3-231 BandGap K IP Customization B 0443

5% TP Customization L |
BandGap Iiﬁw
Fil
Target Device: GHINZ-Z¥ICSIECS/T¢ @ Lenguage:
Create In E:\fpza_projectiaretgonin_bandgap )
Wodule Name:  Gowin_BANIGAP File Name:  gowin bandeap
—»{BGEN @
I
Ba& @
[ 0K ] [ = [ Help ]i
Q@ File it & AE @ B B AE
(3 Help %4
1. File fic BAE

® File it BHEH T-Hc & 4= BandGap Sefilib e (5 8, Kl
3-231 kRN “File BLEAE” FiR.

® BandGap K File Bt & HE ) fdi A1 SP AL BN, HAARTE 2% 3.1Block
Memory > 3.1.1SP [{] File fit & AE .

E!
H A5 GWINZ-1 37 ff BandGap, %1 Target Device i%&#H A device, BandGap /X,
TAEFE AT R 1P

2. i FAC EAE

P B B Y27 2411 IP Core MURAC B 45 AR BIMER, Wn& 3-231 HbniEi
P B B s

3. Help 4
B “Help”, &7~ IP Core MR EAS B UL, WK 3-232 F.
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34 3.8 BandGap

3-232 Help f§ 2.
BandGap

Information

Type: BandGap
Vendor: GOWIN Semiconductor

In GW1NZ-1 device, the function of bandGap is to provide constant voltage and current for some modules in the
Summary: chip. If bandGap is turned off, some modules like OSC, PLL and FLASH will not waork, thus reducing device power
consumption.

Help T @55 2457 IP Core HIMEEA4 .,
IP % T

K 3-233 fli7~, BandGap ) “IP Customization” & HEC & 585
By “OK”, AR E A “File Name” iy 4 1) =430

® {51 BandGap it X} “gowin_bandgap.v”;
® H Pz IP &t XA St “gowin_ bandgap _tmp.v”;
® fi{kJ5iE BandGap HIBCLE X “gowin_ bandgap.ipc”s

TR verilog & Z P2 A RS

3-233 BLEAY IP Customization

.
" IP Customization l 7 e
A
BandGap <)
File
Target Device: GR1NZ-IVICSIECS/T4 Language:
Create In: E:hidehgowin bandgap [:]
Module Hame: Gowin_ BANDGAT File Hame: gowin_bandzap
B
0K ] [ ] ] [ Help

4t BandGap &3t

B4k BandGap BEit 30 N5 51 verilog fRb, b iRYE “IP
Customization” #[f] BandGap AL E, /=E5:41{k[1) BandGap, ik 3-234
FTR o
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34 3.8 BandGap

3-234 #l{t BandGap & it X4

module Gowin BRNDEAP (bgen)
input bgen;

|BEANDEAEF bandGap inst |
_EEEN (bgen)

endmodule //Fowin BANDGAF
module BANDEAF ( BGEN ) /*synthesis syn black box black box pad pin = "BEEN" syn_noprune = 1%/;

input BEEN;

endmodule

FA P4 IZ TP i 3O RS AR ST

Z e P H)sZBR . 1P Core Generator I B fE7 4 5|4k, BandGap
HoC i ERE, JRER AL 4% BandGap Bt SO RIBERR SR, K
3-235 iR

3-235 FFHILZ IP R it SRR 4

GCowin BANDEAP your instance name |
-bgenibgen_ i) //input bgen

1F
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