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MName it
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DLL
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Dp
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1 Integer Multiply Divider
1 NLMS Adaptive Filter
W XCORR
4 Microprocessor System
4 Hard-Core-MCU
Gowin_EMPL
4 Soft-Core-MCU
1 Gowin_EMPU_M1
RiscW M23
4 PSRAM
1 PSRAM Memory Interface

4 RAM Based Shift Register
1 RAM Based Shift Register
4 SDRAM Controller

SDRAM Controller(\W
4 Triple Speed Ethernet MAC

 Triple Speed Ethernet MAC
4| m |

1 PSRAM Memory Interface 2CH

SDRAM Controller(With embedded SI

th external SDRY

m

G T A N5 Target Device $24H A1 IP Core Bt & SCHE4T IF 1240

”
.

® Target Device, AC#E Device.

A MR RHE, #H “Select Device” %11, K 3-2 fis.

2N

H i 1Z & M Rl {& 2 Device 15 5.,

3-2 Select Device & O

1B XU N 25 B2 7 Target Device
AR RHE R, X m A 2oR i IP, AT4TJF IP Customization %}
IHHE, 1B 1Y Device {5 804 BIR1E IP Customization XHEHE] File
fid & & [ “Target Device” EIRHEA,

A Select Device

Filter

Series GR1H

* | Device:

Loy

Package: [dny

Speed: [Rny h ]

Part Number Device Package Speed \Voltage 10 LuT FF S-SRAM B-{ *
GWIN-LV1CS30C6/15 GWIN-1 WLCSP30 Ce/13 v 24 1152 864 N/A d
GWIN-LVICS30C5/14 GWIN-1 WLCSP30 C5/14 LV 24 1152 b4 N/A
GWIN-LVIQN32CE/15 GWIN-1 QFN32 C6/15 LV 26 1152 o4 MNfA
GWIN-IVIQN32C5/14 GWIN-1 QFMN32 C5/14 LV 26 1152 264 MN/A
GWIN-LVIQN4BCE/I5 GWIN-1 QFN4E CB6/15 v 41 1152 264 N/A
GWIN-LVIQN48CS/14 GWIN-1 QFN4E C5/14 v 41 1152 864 N/A
GWIN-LV1LQ100CE/15 GWIN-1 LQFP100 Ce/13 v 79 1152 864 N/A
GWIN-LVILQ100C5/14 GWIN-1 LQFP100 C5/14 LV 79 1152 o4 MNfA
GWIN-LV1LQ144C6/15 GWIN-1 LOQFP144 C6/15 LV 116 1152 64 MNfA
GWIN-LV1LQ144C5/14 GWIN-1 LQFP144 C5/14 v 116 1152 264 N/A

4| 1
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® SRR, B NS, X A4TJF IP Customization B E E 1, Wi
3-3 iR, A AIESS IP Customization FC B % L1RACE IP, FLE %
B T OK A% IP, 4% 1P YL B S 78 25 — AN A4

® FRSEHRE, MBS AKE, AvTH. Wi 3-1 7R, GWINR-9 A

T H SPMI.

iibs <« BT ORI 1P Core ST, FFATHRAE 75 ST 4
#, AdrEbs, 9HH “Select IP Config file” XF4GHE, 1E$ IP Core it &
f “ipc”, #H A 3-4 fiai “IP Customization” Ui, A) % AC B 5 54w
#, A SRR R

3-3 IP Customization &

% IP Customization
. i
Block RAM: SP 5 7]
File
Target Device: GHINR-LVOQNSSPES lememrg
Create In: E:\1.GHesthip_corsherahgowin_sp [
Module Fame:  Gowin SF Fils Hame: gowin_sp
Options
Fidth & Depth Readffirite Mode
—clk
Address Dapth: 2 Read mods!  [Bypass ]
—»{oce Dats Hidth: 1 Hrite mode: [Hormal ]
— e
Byte Enable
—]reset dout0:0] p= i
Byte Size @ Bbit 9bit
— wre Resources Usage
Elock Rem Usage! 1 IFF Usage: O
—ad[0:0]
LT Vsage: D W Usage: 0
e din[0:0] ~ ~
Reset Mode! © Synchromous () Asynchronous
Initialization
Memeory Initialization File: E]
0K | [ cemeel |[ rels




3

SUG284-1.8

3-4 ipc X IP Customization &

& IP Customization

L0 o]

Block RAM: SP

—

—

—

clk

ce

reset

ad[0:0]

din[0:0]

dout[0:0]

—

File

Target Device: GWINR-LVIQN3SFES

SAEET ATER  ocuage: [Foritos -

&

Create In: | E:\l.Otesthip_coretsrchzowin_sp

Module Hame: Gowin_SP

liptions

File Hame: gowin_sp

Width & Depth
Address Depth: 2 3

Data Width: 1 52

Eyte Enable

Byte Size @ &bit it

Resources Usage

Read/Write Mode

Read mode:  [Eypass

Write mode: [Normal

lock T e | S—
LT Usage: 0 W Usage: O
Reset Mode: @ Synehromons () Asynchronons
Initialization
Memory Initialization File: E]
[ ok ][ Cemeal |[ Help

8(113)




3 fFH 3.1Block Memory

3.1 Block Memory

AT, Block Memory (BSRAM) #ERATSZHL SP (Him 14£5). SDP
CEX AR DP GBI #E) A1 ROM (B D .
3.1.1 SP
SP Jyfau O TAERE S, 7] LB SP.SPX9 Wfh & = 2 Sz 3 . BSRAM
1 B R ATl X E R O 7 5 1A [Fl T AN [F . £E IP Core Generator S H,
Wi SP, FrHAM & EoR SP A EME . Wik 3-5 AR,

3-5 SP Hy{5 S =
ki 1P Core Generator EIIEI
B
Name
4 Hard Module SP
> CLOCK
> DSP
B Information
4 Memory
4 Flo;kpMemory Type: <p
%, ROM Vendor: GOWIN Semiconductor
W sDP Summary: B-SRAM can be configured as Single port Block SRAM. In this mode,
&% SP the design supports different read and write data widths. It can be
» Shadow Memary initialized by a memory initialization file. And also, it supports five
> SPMI working modes including two read modes (bypass and pipeline), and
4 User Flash three write modes (normal, write-through, and read-before-write). The
» [ SoftIP Core 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.
Pl e | 3 Copyright{C) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reserved.

7E IP Core Generator #tfid, X “SP”, #4: “IP Customization”
HWH, & A File BLEHE. Options FCEHE. i 11 B AE KR5S B2 %0
“Help”, kK 3-6 Arzs.

SUG284-1.8 9(113)
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3.1Block Memory

3-6 SP Y IP Customization & M 4544

24 IP Customization [ 9 [t
. iyl
Block RAM: SP 57
File
Filefin B7E
Target Device! GHLNE-LVOGNBGPES Remgrean
Create In E:Al. Btestlip_corehsrchgonin sp )
Module Hame:  Gowin_SP File Name:  gowin_sp
Options
Fidth & Depth Read/frite Mode
—{cik
Address Depth: 2 Read mods:  [Bypass -]
—0 Data Width: 1 frite mode: [Hormal -]
—
Byte Enable
—™ reset dout[0:0] = Yot ionsh
Eyte Size: ) Ebit abit OptionsBLEHE
— wre Resources VUsage
Flock Ean Uzage! 1 TFF Usage: O
—>{24[0.0]
LT Usage: O M Usage: O
— din[:0] ] ;
Reset Mode: @ Synehronous () Asynehronous
Tnitialiration
Wemory Tnitialiration File:
s
IO EE (]
& & Helptirill
[ 0K ] [ e ]I Help ]l

File

File it & HEF] T HC & =410 SP Sk U A %15 B

Target Device: &7~ CECE 1) Device 15 5 ;

Language: BECE £ IP Core XA IAE S . EFEAM T
FIBIRAE, P HARET, CFF Verilog Al VHDL, 11 3-7 fii7R;
Module Name: Bt & 4/ IP Core X4 f#) module name. fE45 1l
SCAHE ] B A 4 PR . Module Name ANfE5 JHiE & FRARTA ,
A, Mk H Error, #2785 “Module name is the same as primitive
name!” WK 3-8 ffix;

File Name: FC& 7= £/ IP Core ST U 44 . FEA N SCASHE AT 22
B S AR

Create In: FCE L1 IP Core U B ARESAE . ATAEA ] SCAHE 1
HOHT Y HARERAE, ] I SCAE A M P4 e e 48 H R A%

3-7 Language FHi5|FRE

Language:

SUG284-1.8
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3 ¥H 3.1Block Memory

3-8 Module &5 R iE & — B Error

"% Error I&
'Q' Moudle name is the same as primitive name |

2. Optlons fic B HE
Options Fc B HEH T H 7 B 5 i AR A7 a5 I EAS B
Options Ac EHE” 1l 3-6 Frr.
- Width & Depth: FtE SP FIthhlixfE (Address Depth) FI%LHE 7 &
(Data Width) . =470 B {10 3y 15 5 R0 06 2 ok i i s A sk
LIS, 1P Core 2 SEAiil4k 2 AMBiHe 4 & 5L 5
- Byte Enable: HTEE RS HF TS MigEThAE, = Data Width X
TEET 9 BRI A)adk s 448 FH 1 B AL Re ThRe s B B A Re 7= 15 R,
A% M 8 bit B¢ 9 bit;
- Resource Usage: TIHHEIFR/RY4HTAERE F A5 HE Block Ram.
DFF. LUT. MUX [ #J51E I ;
- Read/Write Mode: it BiL 5/,
SP CFFLL T
MRz . Bypass £l Pipeline;
=ME#A: Nomal. Write-Through. Read-before-Write.
- Reset Mode: Fit# SP &AM,
YA “Synchronous” Al B “Asynchronous”.
- Initialization: ACE SP 1) INIT {&.
INIT A8 DLk i 375 gk i (4% S FEAI e A SC b, SO mris e
“Memory Initialization File” 157
|
“Memory Initialization File” i HIAG SRS T 5 8 IDE SEHE
“File->New->Memory Initialization File” 7=, HARP=4: 75 X WIS 25 5%
RS _(Gowin = LEH 15 Do

3. Ui D EAE K
® Ui I B AHE 2 7R 2407 IP Core FOBC B 45 S s BIAE &, far A H o 1
47 55 AR 4 Options BC & SEH B8, @il 3-6 HbniEr) “Hc EAHER]”
FIoRs
® Options It & A HIHEZR E “ Address Depth” it & 521 ad 47 5%,
A v “Data Width” B 52 din A1 dout A7 58
4. Help 4
Hii “Help”, &7x IP Core WAL E S BT, 1k 3-9 FTaw.

SUG284-1.8 11(113)




3 ¥H 3.1Block Memory

3-9Help 58

SP

Information

Type: Sp
Vendor: GOWIN Semiconductor

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

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

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 support multiple data widths and address
depths(Depth x width): SP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SPX9--2Kx9, 1Kx18, 512x36.

Options

Address Depth - Set the size of the address depth.

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

Read Mode - Set whether the rezd mode is bypass mode or pipgline mode.

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

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

Byte Enable
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 - 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 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.
Initialization Memery Initialization File - Set the memory initialization file {.mi) path.

Help U1 AL 247 IP Core [IMEE /41, UL Options 5 i fic & 11 ] £
i
IP & p3C

& 3-10 iR, SP [#“IP Customization & H 5e AL B G , Bih“ 0K,
P DL B SO “File Name” #ir 44 (R = AN S04
HiAb = s SP ¥t 3 “gowin_sp.v”;
- HFPBMEZ 1P BT ST IR S “ gowin_sp_tmp.v”;
B R TR SP HIBLE U “gowin_sp.ipc”.

!
UGB R IE A VHDL, PR A SCHEA JE 2808 .vhd . TR LA verilog #5508
Bl 487 A S

SUG284-1.8 12(113)
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SUG284-1.8

3-10 Fd B Y IP Customization

24 IP Customization

Block RAM: SP

& &

File

Target Device: GNINR-LVSQHSSPES

Lancue:

Create In: E:\l Qtestlip_rorelzrchgzowin_sp [
Module Name'  Gowin SF File Fame:  gowin_sp
Optinns
Hidth & Tepth Readffrite Mods
—{ ik
Address Depth: 2 = Read mode:  [Bypass |
—{oce Dats #idth: 1 2| rite mode: [Hermal |
- e
Byte Fnsble
—{ reset Aout[0:0] == )
Byte Sire: @ Fhit ahit
— wre Resources Usage
Elock Ran Usage: 1 TFF Usage: O
—t ad[0:0]
LT Usage: O WX Usage: O
= dinp:0]
Reset Made: @ Spnchronons () Asynchronous

Initialization

Memory Initialization File:

0K ][ — ][ Help

Bl SP e

%4k SP it 3 R e B 1 verilog R, R AR 5 IP Customization”
i SPECE, PRSI SP, Wik 3-11 Ak

3-11 Bl SP it ¥

module Gowin_SP (dout, clk, oce, ce,

output [0:0] dout:
input elk:

i oce;

ce;

reset;

wre;

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

wire gw _gnd;

assign gw_gnd = 1'b0;
JSP bram sp 0 (
.DO (dout [0])
.CLK (clk),
.QOCE (oce) ,
.CE(ce),
.RESET (reset) ,
.WRE (wxe),
.BLESEL ({gw_gnd, gw_gnd,gw_gnd}) ,

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

.DI(din[071)
)i

defparam bram_sp_0.READ_MODE = 1'b0;

reset, wre, ad, din);

defparam bramﬁspiﬂ.WRITEiMODE = 2'b00;

defparam bram sp_0.BIT WIDTH = 1;
defparam bram sp_0.BLE_SEL = 3'b000;
defparam bram sp 0.RESET MODE = "SY

endmodule //Gowin_SP

;
NC";

13(113)
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3.1Block Memory

3.1.2 DP

SUG284-1.8

R PBMLIZ TP &30 BRI S

IP Core Generator . B2 & P I SEBr N, 7277461 SP k1 34
RS, JRBRAER P B4k iZ 1P it SO AR SO, & 3-12 Frs.

3-12 A PHILiZ 1P it SO R8RS

Gowin SP your instance name (

.dout (dout_o), //output
.clk(clk i), //input clk
.oce(oce_ i), //input oce
.ce(ce i), //input ce
.reset(reset i), //input
.wre(wre_i), //input wre
.ad(ad i), //input [0:0]
.din(din_i) //input [0:0]

IP Core Generator 4K, SP 7=

[0:0] dout

reset

ad
din

WIH P 7P~ 4096X4. Bypass B0, Normal 5. AR iR
AN SPIP, LL device % GWIN-LVALQL144C6/I5 A, Fiimfc & K
3-13 i, ATHE4RE B P 35 BAE Initialization & 0 B WIHG 4L S, #i“OK”,
FEA P TR SP P Wit S

FEA ) SP P Wit SCARFTLE H SR BN BC B A H H Create In "1 B S

3-13 SP IP Customization % &

' IP Customization D | eS|
. Al
Block RAM: SP 5 7]
File
Target Device: GHLN-LVALQL44CE/IS Remgmoa?
Brocto The E:40. Gtesthip_corehsrcigonin_sp [
Moduls Hame'  Guwin SF File Hame'  gowin_sp
Options
Width & Depth Beadffrite Mode
— clk
ddress Depth: 4098 Read mode:  |Bypass |
—>oce Dats idth: |4 frite mode: [Hormal |
—Wce
Byte Enable
—» reset dout[3:0] = i
Byt Size: @ Bhit ahit
= wre Resources Uzaz
Elock Ram Usage: 1 IFF Tsage: 0
= ad[i1:0]
LT Usage: 0 WU Usage: 0
= dinp:0] ) i
Besst Mode: @ Synehroneus () Aspnehroneus
Initialization
Memory Tnitialization File: E]
0k | cencel |[ telp

DP & X0 1 TAERE, At DP. DPX9 Wifh = = 24445231, BSRAM
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) B KA il 25 B AR B0 7 L5 R AN [ 1 AN [F] . 72 1P Core Generator S8 H,

midy “DP”, FEAM2 Eox DP AHRE BME, il 3-14 Fin.

3-14 DP IS EBE

. IP Core Generator

Target Device: GH1NE-LVIQHISEES I [j

Name

4 Hard Madule
CLOCK
DSP

[E=1 EoR =5

DP

I3C

Memory

[

4 Block Memary Type:
& DpP ’

2 rOM Vendor:
oi SDP summary:
& sp
> Shadow Memaory
> SPMI
> User Flash
> Soft IP Core

Information

DP
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 a memory initialization file. And also, it
supports five working modes 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 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--2Kx9, 1Kx18.

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

Copyright(C) 2014-2015 GOWIN Semiconductor Corporation. All Rights Ressrved.

1£ IP Core Generator Jt1fii 4, X7 DP, #i 4 DP fJ“IP Customization”
W, %% A File Bt BHE. Options fit BHE. S T B HE KR #E Bhf44H

“Help”, Wi 3-15 Fi.
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31EH 3.1Block Memory
3-15 DP /9 IP Customization & 04543
[ "% IP Customization LI—J@ &‘
Block RAM: DP )
T;;L Device! GINE-LVAQNGEPES Filefe M2 Lengusge: (Veriloe =]
Create In: E:tL. Stestiip_corelsre\eonin_dp )
—{dina[0:0] dinb[0:0] Hb— Port A Fort B
s wwwote=| | v e =
frite Mods: Teite fade
— o oceb Mb— frte Sz ® it st Optionsfir.BHE
:ce t m:: Block Kan Usage: 1 DEF Usage: 0
IRORERE ;:::1;:::“150:. File [:]
B & Helpd#®dll
0k | [ Cemeel || e |
1. File FLEAE
File FCEAHEH T-HCE ™4 DP L@ SO A IS E B, W 3-15 HhdsiE:
(1) “File BLEAE” P,
DP K] File Fic EAE I {E A SP BLHRALL, AAKiFZ% 3.1Block
Memory>3.1.1SP ] File it &4 .
2. Options it & HE
Options M EAEH T H 7 E & SO0 DA AF g d L B A5 8, W&
3-15 1 “Options ELEHE” Fir.
DP [¥] Options Mt & HE 148 F A SP #E 2L, HkiE 2 3.1 Block
Memory>3.1.1SP Hf#] Options Fit. & A
FLE DP I, FRiEE LT HI:
- Options [t BAE 1 A] 457 it & DP f) Port A Al Port B bk 1R
Hd 58 B A S AR
- DP ] Port A I Port B @& X [A]—# memory #4715, [HIit Port A
A1 Port B /] Address Depth*Data Width )45 504 25 A1 []
- Options i & F #1464 0 (Memory initialization File) #7 ) $ s
% J& M 5 Dimension Match & #5 Port %4 56 & — 2
!
® {1 Port A fl Port B ] Address Depth*Data Width (145 5 AR, ] 2> 3 i i & 3-16
Fi7= 1) Error $&7n15 B .
® INHHETEEA K, W AER DP S Init (EERIARIAEIL N 0, JF HAE Output &
Feb, 2 R ios(E B
Error (MG2105) : Initial values' width is unequal to user's width.
SUG284-1.8 16(113)




3 ¥H 3.1Block Memory

3-16 DP E2 & Error 7R
ihs Error M

The product (Address Depth * Diata Width) of the port A and port B must

_L be equal.

3. Ui L EAE
® it EAE KRR 2T IP Core O & 25 FonBIAE B, i N B i A7
PR PR Options FiC B 5L 587, 40 3-15 FbRiERT “ o AL EAE”
iR
® Options fic & F1f¢) Port A #1 Port B {3 likiAE “Address Depth” fic
B ada 1 adb WA %, A% “Data Width” Ft & 70
dina/douta £ dinb/doutb {7 % .
4. Help %41
Hifi “Help”, &7x IP Core WACE S SMTLH, W 3-17 fis.

3-17 Help 5 &

DP

Information

Type: oP
Vendor: GOWIN Semicenductor

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 a memory initialization file. And also, it
supparts 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 2 B . . .
ALl In DP mode, the primitives DP and DPX9 can be used. The primitives suppert multiple data widths and address

depth (Depth x Width): DP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16; DPX9--2Kx9, 1Kx18.

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

Options

I

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

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

Fort B Read Mode - Set whether the read mode is bypass mods or pipeline mode.
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 - Sat whether the byte size is 8bit or 9bit if the byte enable checkbox selected.

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

Calculate - Calculate the rasource 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.
Raset Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.
Memory Initialization File - Set the memary initialization file (.mi) path.

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

SUG284-1.8 17(113)
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Help U1 A4 247 IP Core [IMEE/ 41, UL Options i fic & 1) ] £
i
IP 4 j3C i

& 3-18 firan, DP #J“IP Customization "% H it & 52 5 , #idi“ OK”,
A DUBC B SO “File Name” #ir & i = A et

- PltbE = DP it 3 “gowin_dp.v”;

- HFPHIGZ P Bt ST R S “gowin_dp_tmp.v”s

- ffkJEE DP BIBLE X “gowin_dp.ipc”s

WG B IR S & VHDL, AR S G40 vhd. iR
L verilog 1 & ABIA 4 77 AR 1S

3-18 BeE K IP Customization
(& 1P Customization D [t |

Block RAM: DP e
File
Terget Device: GRH-UVALQL44C8/IS Language:
Create In E:\l Gtesthip_corelsrehzowin_dp )
Module Heme:  Gowin_DP Fils Nane:  gowin_dp
Options
— dina[0:0] dinb[0:0] [ Fort A Fort B
Address Depth: 1024 Z] Address Depth: 1028
- douta[0:0] douts[0:0] =t
Data Width: 1 — Data Width: 1
— adalo:0 adbg:0] et
ol =l Read Mode:  [Bypass v|  Read Mode: Bypass -
—» clka dkb f— Byts Enable
Byts Size: @ #bit ahit
—» ocea oceb [4—
Resources Usaz,
—»{cea ceb [4—
Flock Ean Usags: 1 IFF Usage: 0
—» reseta wreb 4—
LT Usage: 0 WY Usage: 0
— virea reset [4—
Reset Wode: @ Symehromous () Asynehronous
Initidlization
Menery Initialization File: D
Timension Natch: @ Port A () Port B

0K | [ Camcal | [ elp

B4t DP &30

%14k DP 15 tH 3 58 B4 1) verilog R, A HR AR #7“ IP Customization”
) DP ECE, FEAESEBLr DP, Wik 3-19 FiR.
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3-19 B4k DP i&it X

modul

output

e Gowin DP (douta, doutb, clka, ocea, cea, reseta, wrea, clkb, oceb, ceb, resetb, wreb, ada, dina, adb, dinb);

output [0:0] doutb:

input
input
input
input
input
input
input
input
input
input
input
input
input
input

wire

clka:
ocea:
ceas
resetas
wrea;
clkb;
oceb;
ceb;
resethb;
wreb:
[0:0] ada:

gw_gnd;

assign gw gnd = 1'b0;

DF br

am dp 0 |

.DOA (douta[0] ),

.DOB (doutb[0]) ,

.CLEA (clka),

.OCEA (ocea) ,

.CEA(cea),

.RESETA (reseta),

.WREL (wrea),

.CLKBE (clkb) ,

.OCEB (oceb) ,

.CEB(ceb),

.RESETE (resetb),

.WREEB (wreb) ,

.BLKSEL ({gw_gnd,gw_gnd, gw_gnd}),

.BDA({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, ada[0]}),
.DIA&(dina[0]),

.BDB ({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] }),
_DIE (dink[0])

defpa
defpa
defpa
defpa
defpa
defpa
defpa
defpa

endmo

ram bram dp O.READ MODEO
ram bram dp O.READ MODE1l
ram bram dp 0.WRITE_MCDEO
ram bram dp 0.WRITE MODEL
ram bram dp 0.BIT_WIDTH 0
ram bram dp 0.BIT_WIDTH 1

ram bram dp 0.BLEK SEL = 3'b000
ram bram dp O.RESET_MCODE = "SYNC":
dule //Gowin_ DP

R PBILZ TP 30 B AR RS

F e FH P SZPRMN L, IP Core Generator T EL7E =4 454k, DP ¥¢it S04

IR, JRIEBEH P B4 1P vt STIF R SO, &l 3-20 Fos.

& 3-

20 F PBIMLIZ 1P ST U R i S

Gowin DP your instance name (

.douta (douta_o), //ocutput [0:0] douta
.doutb (doutk o), //cutput [0:0] doutb
.clka(clka i), //input clka
.ocea(ocea_1i), //input ocea
.cealcea_1i), //input cea
.reseta(reseta i}, //input reseta
.wrea (wrea_1i), //input wrea
.clkb(clkb i), //input clkb
.oceb(oceb_1i), //input oceb
.ceb(ceb_i), //input ceb
.resetb(resetb_i), //input resetb
.wreb (wreb_i), //input wreb
.ada(ada_i), //input [%:0] ada
.dina(dina i), //input [0:0] dina
.adb(adb i), //input [%:0] adb
.dinb(dinb i) //input [0:0] dinb
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3.1.3 SDP

SUG284-1.8

IP Core Generator 2, DP 7=l

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

FEA ) DP P Wik SCAHR B E H R BN BC E S+ Create In "1 BB 42

3-21 DP IP Customization X &

% IP Customization

)

Block RAM: DP

= dinaf1:0] dinb[1:0] el
e g uta[1:0] douth[1:0] pe—e
= adal12:0] adb[12:0] fe=—
—® clka dkb (4—
—®ocea oceb rd—
— cea ceb fa—
— reseta wreb —
—® wrea reseth —

File

Target Device: GH1H-LVALQ144C6/I5

Language

[ 7]

Create In AL Btestlip_corelsrcizonin_dp ]
Module Heme:  Gowin_DP File Hame: gowin_dp
Options

Port & Fort B

hddress Depth: 8192

Data Width: 2

Read Mode [Bypass v|  Read Mode: [Bypass -
Hrite Mede:  [Write-Through w|  #rite Mode:  [rite-Through -]
Byte Enable
Byte Size @ Bhit Shit
Resources Usage
Block Ram Usage: 1 DFF Usage: O
LT Usage: D WY Usage: 0

Eeset Mode: @ Synchromous () hsymehronous
Initialization
Memory Initialization File:

Dimenzion Match:

@ Port & () Fort B

Address Depth: 8192

Data Width: 2

0K

][ ol ][ Help

SDP &2 1 TAER, 7@ SDP. SDPX9 W& = 254 52 8,
BSRAM )i KA 2 ARG O F B S AN E M ANE . £E IP Core Generator
FUmith, #dy “SDP”, FLHA2: Eos SDP A s BMEEE, 4N 3-22

Bt o
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3-22 SDP HY{5 8=

&Z\J, IP Core Generator

Target Device: GHf | HE-L¥IQNEGEES [ D

Mame

4 Hard Module

> CLOCK

> Dsp

> I3C

a Memory

4 Block Memory
i DP
4 rOM
& sop
i SP
> Shadow Memory
SPMI
User Flash
> Soft IP Core

“ [} 2

SDP

Information
Type: SDP
Vendor: GOWIN Semiconductor

summary:

B-SRAM can be configured as Semi dual-port Block SRAM. In this

mode, the design supports different read and write data widths(port A

for writing and port B for reading). It can be initialized by a memory

initialization file. And also, it supports three working modes including
two read modes (bypass and pipeline), and one write mode (normal).
The byte enable function is supported in this mode.

In SDP mode, the primitives SDP and SDPX9 can be used. The
primitives support multiple data widths and address depths(Depth x
width): SDP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SDPX9--
2Kx9, 1Kx18, 512x36.

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

Copyright(C) 2014-2015 GOWIN Semiconductor Corporation. All Rights Reserved.

1E IP Core Generator Ft[H, X7 “SDP”, # i “IP Customization”
HWH. %% D File R BHE. Options FCEHE. i 11 HC B AE FUF1 5 Bh4240
“Help”, Wik 3-23 Fiirs.

3-23 SDP K IP Customization & 04543

@4 IP Customization m
Block RAM: SDP e
File
FildfR EHE
Target Device: Gif1NR-LVSQNBSPES Languags:
Create In: B\l Gtestlip_corehsrelgonin_sdp )
Module Name:  Gowin SIF File Name: gewin_sdp
Uptiens
=8 din[0:0 Fort A Fort B
e dout[0:0] =
hddress Depth: 2 D Address Depth: 2 D
w3 da0:0]
adb[0:0] = Data Width: 1 £ Data Width 1 =
 clka Byts Encble
—{oce kb l— Byte Size: @ gbit Sbit OptionsEREHE
| cea Resources Usage
ceb [—
Flock Ram Usage: 1 IFF Usage: 0
—® reseta
reseth f— LUT Usage: O MUY Usage: 0
— wrea
wreb [4— Eeset Mode: @ Synchroneus () Asynehroneus
Tnitialization
Memory Initialization File: [:]
[
prn k=i
Dimenszion Match: @ Port & () Port B
o, 12.#5.}1
[ 0K ] [ Cancel |[ Help ]I
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1. File fic & AE
File B EAEH] T HC &4 SDP sLl L SCAFRIARSRAE B, ARiER] “File BC
EAE” ] 3-23 FioR.
SDP (¥ File Fic B HE[ 3 I A1 SP &1HL 1254, 152 % 3.1Block
Memory>3.1.1SP ' File Bt & HE/2H
2. Options At BAHE
Options Bt & HEF T-F B € SCE R PR A s I E R 2, K
3-23 FitrvER) “Options BL B HE” TR,
SDP [t] Options fic & HE 4 A1 SP b [12540, 152 % 3.1Block
Memory>3.1.1SP ' Options fit & #E.
Y
e SDP H 3 ¥F PortA 5#:/F, PortB i%#1{E; Options FtEHEH Read Mode it B HE 7] L
H PortB 1) Read Mode 4 Bypass 1 Pipeline;
e  Options fit & fE ] 437 it B SDP i) Port A Al Port B (UMb HER B . H0ds 56 1
e  SDP i Port A1 Port B J& X} [7]—H memory #1715 , fir LA Port A #1 Port B ] Address
Depth*Data Width [ 45 RAUAHIE, 750 2x 4k tH Wil 3-24 B Error 52715 B

e  Options it & i) a4k 44 (Memory initialization File ) i) 34 %5 FZ N A1 Dimension
Match JEF 1 Port 204 56 5 — 2%, H = 2E 1) SDP 249 Init EHER ARG 0, H A
£>{E Output & I &/~ U1 M5 E: Error (MG2105) : Initial values' width is unequal to

user's width.
3-24 SDP EL & Error {52
" Error Iﬁ
~ The product (Address Depth * Data Width) of the port A and port B must
l % be equal.

3. i L EAE
® it EHEKZ R AT IP Core [WECE &5 s BIAE K, S % v 147
T iR HE Options At & SLif 587, ik 3-23 bR “FCEMER” Br
N
® Options It & H1[1) Port A [R5 “ Address Depth "It & 5 1 ada
AL TE, BRI “Data Width” Bt & 520 din fUAL5E; PortB Hh
hEVRE“ Address Depth "Bt & 521 adb (47 % , 20847 56 Data Width ”
fic & 520 dout (457 B8
4. Help %41
B “Help”, &7~ IP Core L E (S 201, ik 3-25 AizR.
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3-25 Help 5 B

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

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; SDPX9--2Kx9, 1Kx18, 512x36.
MNOTE: The value of Depth®Width of port A must be the same as that of port B.

Options

I ™

Address Depth - Set the size of the address depth.

Port &
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 - Sat whether the byte size is 8bit or abit if the byte enable checkbox selected.
Note: Assume that the data width is represented by Width. (1) If Width«<=8, byte enabla 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.
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 whather the resst mode is synchronous made or asynchronous mode.
Memory Initialization File - Set the memory initizlization file {.mi) path.
Initialization

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

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

& 3-26 fir7, SDP [1“IP Customization % 11l & 58 G , Hhd“ OK”,
FEAE DAL E SO “File Name” i 44 1 = AN S04t

- Ptk EE SDP #it X “gowin_sdp.v”;

- HPEMZ P W U AR S “gowin_sdp_tmp.v”;

- B TE SDP BIBLE L “gowin_sdp.ipc”s

WG B RS S & VHDL, WP AR RIS SO & S 408 vhd. T
A UL verilog 18 5 A 2H P A 1) S

SUG284-1.8 23(113)




3 ¥H 3.1Block Memory

3-26 FE B Y IP Customization

' IP Customization P ||
. A
Block RAM: SDP &
File
Target Device. GFINR-LVGNBGEES Language
Create In: E:\l Gtesthip_corelsrchgowin_sdp [
Wodule Wame:  Gowin SDF File Hame:  gowin_sdp
Options
— din3:0 Fort & Fort B
B0l dout[3:0] ==
hddress Depth: 258 2| Address Depth; 256 B
e a7 :0]
adb[7:0] e Data Hidth 4 s Data Width: 4 :
Read Mode [Bypass -
» clka Byte Enable
—{ e dkb le— Byte Size @ Bbit 9bit
Resources Usage
—» z
cea ceb
Elock Ram Usage: 1 DFF Tsags: 0
—{reseta
reseth f4— LUT Vssge: O MUK Usage: 0
—® wrea
wreb [4— Beset Wode: @ Symckromous () Asymebromous
Initidlization
Memory Initialization File: E]
Dimension Match @ Port & () Port B I
0 | [ Cameal | [ Help

Bk SDP &30t

%14k SDP Wit SO N 5e B 1 verilog #5E R, #5 AR J2“ 1P Customization”
) SDP BL &, FeAEsEfiliki) SDP, bk 3-27 Fiw.
E!
FEA RS2 45] SDP ) din. dout B 58 BE R “IP Customization” ¥ SDP Bt & —3k.
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3-27 B4k SDP i%it X

module Gowin 5DF (dout, clka, cea, reseta, wrea, clkb, ceb, resetb, wreb, oce, ada, din, adb):;

ocutput [3:0] dout;
input clka;

input cea:

input reseta;
input wrea;

input clkb:

input ceb;

input resetb;
input wreb;

input oce:;

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

wire gw_gnd;
assign gw_gnd = 1'bB0;

SDF bram sdp 0 |
DO (dout[3:0]),
.CLER (clka) ,
.CER (cea),
.RESETHA (reseta),
.WREA (wrea) ,
.CLEEB (clkb) ,
.CEB (ceb) ,
.RESETE (resetb) ,
.WEREE (wreb) ,
.CCE (oce) ,
.BLKSEL ({gw_gnd, gw_gnd, gw_gnd}),

.ADR ({gw_gnd, gw_gnd,gw_gnd, gw_gnd,ada[7:0],gw_gnd, gw_gnd}),
.DI(din[3:01),
.ADB ({gw_gnd, gw_gnd, gw_gnd,gw_gnd,adb[7:0],gw_gnd,gw_gnd})
Vi
defparam bram sdp 0.READ MCDE = 1'b0;
defparam bram sdp 0.BIT_WIDTH 0 = 4;

defparam bram =dp 0.BLE_SEL = 3'b000;

defparam bram sdp 0.BIT WIDTH 1 = 4;
defparam bra_rr._sdp:O.RESET_HODE = W"IYNC";

endmodule //Gowin SDF

R PEILZ TP 3B R IR S

F e H P szBrM , 1P Core Generator T B 7572414k, SDP i3
PR EI, TREEGEH PG Z 1P Bt SO s e, i 3-28 Fias.

3-28 H FABIl{LiZ 1P it 3048 B9 64 S

Gowin SDP your instance name (

.dout (dout_o), //output [3:0]

.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 1P,
L device 1% GWIN-LVALQL144C6/15 |, Fiimmc & wiE 3-29 frx, #]
SR ST TR P 55 EAE Initialization & HIACE, B “OK”, P24ER P
Fr 1) SDP IP #3018

e SDP IP it SO B H 2 RIARC B S “Create In” % & 4%

4
1:7\]: o

3-29 SDP K IP Customization & &

& IP Customization [

Block RAM: SDP oo
File

Target Dewice: GH1F-LVALQI44C8/IS Language:

Create In: E:\L Qtestiip_corelsrotgewin sdp (!

Module Hame: Gowin_SIF File Fame:  gowin_sdp

Options

din[31:0] Fort & Fort B
B dout[31:0] f=ie

|

Address Depth: 512 = Address Depth: 512

|

ada[2:0]

adb[3:0] b= Data Width: 32 - Data Width: 32

Read Mods: Bypass -

clka [7] Byte Enshle

oce kb — Byte Size: @ gbit dbit

cea

?

ceb
Block Ren Usage: 1 DFF Uzage: O

reseth [— LUT Usage: O MU Usage: O

reseta

Y444

wrea

wreh f— Rezet Mode: @ Symchronouz () Asynehronous

Initialiration

Memory Initislization File: [:]

Dimension Mateh: @ Port A () Port B

B&

0K | [ cemeel |[ Help

3.1.4 ROM
ROM 2 Hikts, lillid ROM. ROMX9 P ff i =~ 2514k 523, BSRAM
) B KA it 25 AR 0 B 5 A [T AN [F] . 72 1P Core Generator S A,
¥y “ROM”, S A M4 B8 ROM HIAH> {5 BAEEE, 41 3-30 fis.
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3-30 ROM G B E

&N, IP Core Generator

Name
4 Hard Madule
» CLOCK
4 Dsp
» 13C
4 Memory

4 Block Memory
44 DP
&5 rROM
S spp
i SP
> Shadow Memary
o SPMI
> User Flash
> Soft IP Core

Target Device: |  GHIB-LVALA144C5/T4 [ D

ROM

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 pipeling).

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.

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

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

Customization” % M. 7 HH$E File BECEAHME. Options BLEME. i HAC B HE
BIRN T B4l “Help”, A 3-31 AR

3-31 ROM HY IP Customization B 4543

ks IP Customization

ES
&

Block RAM: ROM
File
Target Device: GHIN-LYALQL44C5/T4 Filefi BHE Language:
Create In: E:\l.Stesthip_corehsrehgowin_rom ]
Wodule Name:  Gowin BN File Hame:  gowin_rom
Optinns
Hidth & Depth Eead Mode
| adio:0] Address Depth: 2 = Resd Mode: [Bypass -
Data Width: 1 >
—»clk oo o Optionsfil BAE
— o Flock Ran Usage: 1 TFF Usage: D
dout[0:0] = LT Usage: 0 M Usage: 0
— e
Reset Mode. @ Synchronous () Asynehronous
—{ reset Initialization
Wemory Initialization File: D
— wre
Pl
Help3%1;
iy Cancel Help

1. File it BAHE

File FC & % HH TECE ™) ROM LB CAFRIAEOCE B, Wikl 3-31
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HARIER) “File FLENE” Fiw.
ROM [ File Bt B HER 6 FH AN SP AR, 7 27% 3.1Block
Memory>3.1.1SP H1[#] File Bt EAHE.
2. Options At BAHE
Options it EAEH T B R B D A as I B S, WK
3-31 HhRIEfY) “Options FLEHE” Fiw.
ROM ff] Options fic B AE (1) f# F F1 SP #2511, 152 3.1Block
Memory>3.1.1SP H[f] Options it & .
!
® ROM [ TAEH#E A R, Options it & #EH 1] /it B ) Read Mode y Bypass
A Pipeline.
® Options it & XL CAE (Memory initialization File) H (%55 56 i v AITAC &
TR EE L (Data Width) {5 —2, S04 #) ROM SEF Init EERARI G 1L
A0, FF{E Output & D3 H 41 R {F S : Error (MG2105) : Initial values' width is
unequal to user's width.
3. i L B HE K]
P A ¥ Wi 7 24 i IP Core FIC B 45 o BIME B, A A4t s 1 847 58
4 Options Pt & Sy 558, il 3-31 HHARiER “FCEMER” FR;
Options Fi & A “ Address Depth” it & 520 ad 6755, %k
AL % “Data Width” Tt & 520 dout [P %
4. Help %41
Hifi “Help”, 75 IP Core HECE (S B Ui, &l 3-32 fivs.

3-32 Help 5 2

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 T3 I .55 2417 IP Core [HEEA4H, UL Options £ WAL B 11 {8 2
Vi
IP & R

W 3-33 fix, ROM [ “IP Customization” & LB 52k fE, i
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“OK”, P4 LIRCE X “File Name” iy 44 i) =4St

- PlbE = ETE ROM &t 30fF “gowin_rom.v”;

- HPHZ P Bt SRR “gowin_rom_tmp.v”;

- Pfk)EE ROM HIBCE S “gowin_rom.ipc”.

nlc B HOE R IE S /2 VHDL, AR SR RS h.vhd. R iB
A verilog i& & NG5 RS

3-33 Fd & 1Y IP Customization

& IP Customization |G|
lock : TN
Block RAM: ROM <]
File
Target Device: GHIN-LYVALQL44C5/I4 Language:
Create In: E: 4L Stesthip_corsisrchgovin rom )
Woduls Hame:  Gowin EOM File Wame:  gowin_rem
Options
Width & Depth Eead Mode
— ad[50] —
hddress Depth: 1024 : Bead Mode: |Bypass -
Tata Hidth 1
—
Resourees Usag
J . Flack Ram Usage: 1 IFF Usags: 0
dout[0:0] = LUT Usage: O M Usage: O
— ce
Reset Mode: @ Synchroncus () Asynchronous
—breset Initialization
Memery Initialization File: D
— wre
e ] [ [ ] [ Halp

4k ROM &3tz

il ROM ¥ it ey 5e 2 1 verilog file, #Heidds “Ip
Customization” # ) ROM Bt &, rF=AsLHiikir ) ROM, il 3-34 Fius.
eyl
AR SE] ROM (1) dout HI4CHE %2 B AT “IP Customization” =[] ROM Bt & — .
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3-34 Bk ROM it

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'bB0;

ROM bram rom 0 (

DO (doat [0] ),

LCLE(clk),

.OCE (oce) ,

.CE(ce),

.BESET (reset),

.WERE (wre),

-BLESEL ({gw_gnd, gw_gnd, gw_gnd}),

LAD({gw_gnd,gw_gnd,gw_gnd,gw_gnd,ad[%:0]})
) #

defparam bram rom 0.READ MODE = 1'b0;
defparam bram rom 0.BIT WIDTH = 1
defparam bram rom O0.BLE_SEL = 3'k000;
defparam bram rom 0.RESET MCDE = "SYNC":

endmodule //Gowin ROM

R PBIE 1P 83t AR ST

IP Core Generator L. B &M P SEbrN A, 7Er=4 411 ROM it 3¢
PR, TR RAEE P AL Z 1P it SO AR R A, & 3-35 Fias.

3-35 A RGlL 1P &t 30 A4 S0

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

IP Core Generator 4 i ROM =4l

W P 7% 7742 1024X16. Bypass s, [F2E A~ ROM IP,
L device i%# GW1N-LVALQ144C6/15 Jyf5|, 5l & K 3-36 Frs, Af
MR F T2, 1E Initialization % CEC BRI, Hidh “OK”, P24

FATHH ROM IP %1t 30
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FEAEN ROM P &1 A ATE H X BN ECE A 4 “Create In” BB B

4
/f%o

3-36 ROM K IP Customization &

"% IP Customization l T ||
lock : L
Block RAM: ROM &
File
Target Device: GRIN-LVALG144C6/TS Language:
Create In E:41. 9testhip_corelzrchgzowin_rom [
Wodule Wame:  Gowin_ROM File Name:  gowin_rom
Options
¥idth & Depth Read Mode
= ad[0] -
hddress Depth: 1024 4] Read Mode. [Bypass -
Data Width: |16
— ik
Resources Vsag
—oce Block Ren Usage: 1 DFF Usage: D
doutf15:0] == LUT Usage: O MU Usage: O
— e
Reset Mode: @ Synchromous () Asynehronous
— - resat Initislization
Memory Initialization File E]
— e
0K | [ Ceneal |[ Help

3.2 DSP
MHT, DSP B X Fr M m = A0 = 4E . ALUS4 . MULT .
MULTADDALU. MULTALU. PADD.
3.2.1 ALU54
ALUS4 S 54 v B ¥8 4355 . 7E IP Core Generator A, i
“ALUS4”, FLHAM S Bos ALUSA [R5 SMEE, K 3-37 Fis.
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3-37 ALUM Hi{E B E

. 1P Core Generator

Targst Davice GH1F-L¥ALQ144C8/T5 [ D

Name
- Hard Module

> [ ClocK

4 [ Dsp
&b ALUS4
6 MuLT
& MULTADDALU
&b MULTALU
&b PADD
3¢
Memory
SPMI
User Flash
> SoftIP Core

ALU54

Information
Type: ALUS4
Vendor: GOWIN Semiconductor

Summary:

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

A+B

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

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

A - B+ CASI

N . R I I

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

fE IP Core Generator JtHH, Wi “ALUSA”, i ALUSA [1) “IP
Customization” % H, 4/ 3-38 fix. %% HALHE File AL EAHE. Options
e BHE . i PO ZAE RS B 424 “Help”s

3-38 ALU54 B IP Customization B 4543

2w IP Customization

ALU54

= e

— e douti53;0] =
—reset

— 2520 cas of54:0]
— 5E2.0]

i OB EHE

==
File
FilefR E1E .
Target Device: GHIN-LYALA14406/TS Language:
Create In: E:hl. Gtestiip_coreterebzw_aluSd ]
Module Hame:  GH_ALIG4 File Hame:  zv_alut
Options |
KLU Mode Option Data Options
i e
Fidth Data Type
Tnput. &: 54 [2] 0-s4)
Input B: 54 |5 (1-54)
Register Dptions -
i i Opt innsE‘E_*E
Reset Mode: @ Synehromous () Asynehwomous
Ensble Input A Register Ensble Input E Register
Enable ADCLOAD Register [¥) Enable Chutput Register
Helpd#$
[ ok [ cemeel || Melp |

5. File it BHE

SUG284-1.8
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File Mo & AHEH 10 &4 ALUSA BSOS B, FRvER] “File
BCEAE” 4k 3-38 fiir .

ALUS54 f£] File it & HE ()4 A SP R 93518L, 152% 3.1Block
Memory>3.1.1SP ] File it & HE.
*E!
1%+ Device GW1IN-1 i, HT1% Device /3¢ DSP, 7E IP Core Generator [ {1/
fll, DSP HI&AEEHE KA, WKl 3-39 Fix.

& 3-39 DSP #49 RmETER

Target Dewice: E GH1H-LY119144C5/T4 i D

Mame

4 Hard Module
CLOCK
4 Dsp
ALUSA
MULT
MULTADDALU
MULTALU

ABIS
ALy

13C
Memory
SPMI
User Flash
Soft IP Core

6. Options it & HE
Options it & AE F T Bc & B4k =1 = J5 1 ALUSS TiE S H ALUS4 HIRE
BEH, bRER “Options FLEHE” 41 3-38 i,
® ALU Mode Option: Bt & ALUS4 iz H . alkF.
- A+B;
- A-B;
- Accum + A+ B;
- Accum +A-B:;
- Accum -A + B;
- Accum-A-B;
- B+ CASI;
- Accum + B + CASI;
- Accum - B + CASI;
- A+B+CASI;
A-B + CASI;
® Data Options: it & ##Ei%E .
i & ALUS4 i NBHEAL 58 . BN A/B S FBUHE nT i B o 1-54 475
o O HAR A I THH P EE, Ha AR R AL B 30 R B A5 ;
“Data Type” iEIin] Bt & v Signed. Unsigned.
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® Register Options: [t & 75 7748 TAERI=.
“Reset Mode” JETAL & ALUSS (R AR, SRR EB R
“Synchronous” = “Asynchronous”;
- “Enable Input A Register” AL & Input A register;
- “Enable Input B Register” ECE. Input B register;
- “Enable ACCLOAD Register” it & ACCLOAD register;
“Enable Output Register” HAC# Output register.
7. i G A
P A ¥ W07 24 1T 1P Core FOTC B 45 R/ BIAE B, A N\ St s 1 )47 58
R4 Options FC & SCR EHr, FryEn) “HoBEHER” i 3-38 Frass
8. Help %4l
K7 “Help”, &7~ IP Core HBCE S BT, 4l 3-40 Frw.

3-40 Help 5 2

ALU54

Information

Type ALUS4
Vendor: GOWIN Semicon ductor

Each gwDSP macro supports one flexible 54-bit ALU whic h p vides robust extension to MULT part. The ALUS4 can be used
independently, and it c: mmpl ment the following operatiol

Summary: « Accu
« B+ CASI
= Accum+ B + CAS|

* A-B+CASI

Options

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

Reset Mode - Setwhether the reset mode is synchronous or asynchronous.

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

register.

IP 4 g3

W& 3-41 firx, ALUS4 1] “IP Customization” % N E 5Bl G, Bl
“OK”, FeAELIECE X “File Name” i 4 i =4

- PlbE = JRE ALUSS #itS0ft “gw_alu54.v”;

- HPHIAGZ P B SRR SO “gw_alu54_tmp.v”s

- PLJEE ALUSA FIBCE SO “gw_alub4.ipe”.

UE B IR BEIE S & VHDL, FPEARRTRAN L RSN vhd. Fid
L verilog & & MBI B =4 1S4
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3-41 Fd B Y IP Customization

&% IP Customization

2 [ |

ALU54

File

Target Device: GH2ZA-LVSSPG11S6CS/IT

Langus

R
37

Create In E:%1. Gtesthip_corebsrchay_aluSd ]
Module Hame: G _ATUSE ow_alu5d
Options
ALV Mode Option Data Options
e o
Data Type
— d 53 0] i
= outE2 0] = —— (1-54)
Input E: (1-54)
= rzzet
Register Options
= 353 10] caso[54 O] == _ -
B0l soB4d] Reset Wode: @ Synchronous () Asynchroneus
—lbEa0) Enable Input A Register Enable Input B Register
Enable ACCLOAD Register |V Enable Dutput Register
0K [ Cameel |[ Help

54k ALUS4 & 3ct

B4k ALUSA Bt SO N 52 2 01 verilog fER, iR g “IP
Customization” [ ALUS4 Fit &, 7248 7 sSEfilieir) ALUS4, 4npd 3-42 fr

7N o
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3-42 Bil{k ALU54 &30
module GW ALUS4 (dout, caso, &, b, ce, clk, reset);
output [53:0] dout;
output [54:0] caso;
input [53:0] a;
input [53:0] b:
input ce;
input clk;
input reset:
wire gw_voo;
wire gw_gnd;
a33ign gw_wecc = 1'bl;
a33ign gw gnd = 1'k0;
BLUOS54D aluS4d inst |
.DOUT (dout) ,
.CA50 (caso),
Ala),
.B{b),
.LSIGH (gw_vcoc),
.BSIGH (gw_vcc),
-CRSI({gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd,
.ACCLORD (gw_gnd) ,
.CE{ce),
.CLE({clk),
.BEESET (reaet)
defparam aluS4d inst.AREG = 1'bl;
defparam alub4d_inst.BREG = 1'bl;
defparam aluS4d inst.ASIGN REG = 1'kb0;
defparam aluS4d inst.BSIGN _REG = 1'kb0;
defparam aluS4d inst.RCCLOAD REG = 1'hid:
defparam aluS4d inst.0UT_REG = 1'bl;
defparam aluS4d inst.B_ADD 5UB = 1'b0;
defparam aluS4d inst.C_ADD 5UB = 1'b0;
defparam aluS4d inst.ALUD MODE = 0O;
defparam aluS4d inst.ALU RESET _MODE = "S5YNC™;
endmodule //GW_ALUS4
F RBILIZ 1P 304 RIRMR S
IP Core Generator 525 & 7 USERRR A, £ 461 ALUSA it
SCAFRIER, EFRAEH I 1P RSO R OO, i 3-43 .
3-43 B PHILZ 1P 3t 30 R BEHR SX4
GW_ALUS54 your instance name |
.dout (dout_o), SSoutput [53:0] dout
.caso(caso_o), SSoutput [54:0] caso
.a{a_i), /finput [53:0] &
b{b i), ffinput [53:0] b
.ce({ce_i}, //input ce
.clk{clk_i}, //input clk
.reset (reset_i) //input reset
1:
IP Core Generator 2, ALU54 7=
W P %774 54 £ 54 SN, A Register ([R5 ALUS4 1P, L
device &+ GW2A-LV55PG1156C8/I7 A, St & 3-44 i, #
r “OK”, Rial =4 H ™ B i) ALUSA IP it 30
SUG284-1.8 36(113)
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FEAE) ALUSA IP Bt SCPEFTE H S IR E S iR “ Create In” W H

BEAE

3-44 ALU54 IP Customization &

2% IP Customization

ALUS4

—ece dout[s3 0] [~

= r=zat

—220] cazo[54 0] =

—ibE20)

B &

File

Target Device: GYZA-LVSSEGL1SECE/IT

TR e res—

Create In: E:bl. Gtesthip_cerehsrchaw_alusd (o]
Module Hame: G _ALIS4 File Hame: gw_alufd
Options
AL Mode Option Data Options
N e —
Width Data Type
Input A: 54 |5 (1-54)
Input B: 54 |5 (1-54)

Register Options
Feset Mode: @ Synchronous () Asynchronous

Enable Input A Register Enable Input B Register
Enable ACCLOAD Register Enable Output Register

0k | [ Cancel ||

Help

MULT scElafeyEiz E ohfit. 78 IP Core Generator 51 # #55 MULT, %t

A2 B MULT BOAHSS(E EMEEL, i 3-45 Fioks.
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3-45 MULT Hi{s B =

./ 1P Core Generator

Target Device GHZA-LYSSFG115BCE/IT

Name
4 Hard Module

i CLOCK

- Dsp
i ALUSA
&b MuLT
% MULTADDALU
o MULTALU
% PADD
13C
Memory
SPMI
User Flash
> Soft IP Care

MULT

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) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reserved.

7E IP Core Generator Ft[i H X MULT, 3 H MULT 1 “IP
Customization” % H, 41/ 3-46 frx. %% HAHE File BLEAHE. Options
BCEAE. o G EME R DL L& Bl “Help”s

3-46 MULT HJ IP Customization B 04543

w4 IP Customization

S

MULT

&

File

Target Device: GY2A-L¥SSPGLISECS/IT

FilefR B, e

dk

= rezet

—

al17.0]

= b[17:0]

douf3so]

Shift Output Options

7] Enable Shift Output A& [ | Enable Shift Dutput B

Register Options

Feset Mode: @ Synehronous () Asynchronons

Frable Input A Register Frnable Tnput B Register

mOREE

D Enable Fipeline Register
Enable Output Register

Enable Shift Output & Register

Create In: E:'l.9testiip_corehsrchzw_mult C]
Module Hame:  GH_MULT File Name!  gw_mult
Options

Data Options

Width Source Data Type

Input A: 1@ [+ (1-38)  [Parallel =]  [Signed ~|

Input B: 18 [20-38)  [Parallel v|  [Siged |

Dutput: )

e d .
OptionsEREHE

Helpi#4]

) Comea

Help

I

SUG284-1.8
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1. File fic EAHE
File fit B HEA T-HCE =4 MULT SEEIAE SO IIAE OGS S, 10l 3-46 Hiks
R “File BLEHE” FR.
MULT ) File Bt & HE 18 F AN SP #ERI2EL, 55 % 3.1Block
Memory>3.1.1SP [ File Bt EAHE .
2. Options At BAHE
Options it & HE A Tt & B 4L 5 2= JR 15 MULT B304 MULT FIRCE
55, WE 3-46 t37ER “Options BLEME” Frx.
® Data Options: it & % &k 1.
- MG (nput A Width/ Input B Width) # KEdE 7 % 4 36
- HrdE O EIEALTE (Output Width) TR ECE, EoWRiEm
A58 H DR 58, WAL 2 HRAR A7 55 A2 B, MULTOX9,
MULT18X18, MULT36X36.
- A\ A/B TG E N Parallel. Shift;
- HERAAECE N Unsigned. Signed.
® Shift Output Options: A7l fE shift out ThEE, Fi A1 (Input A
Width/ Input B Width) #8/NT-45F 18 i, A H LThaE.
!
i A\ 1 (Input A Width/ Input B Width) {E—I KT 18 B, Shift Output Options &
Ky ANAIEH
® Register Options: ZIE T 1 Ih#E %5 ALUS4 [ Register Options
ETARFE, 152% 3.2.1ALUS4 H] Option fit & #E.
3. v A B AE
P A B W7 24 T 1P Core FUBC B 45 SR BIME B, A A4 H o 14k
YA S s i AR 4 Options Hic & S 535, 40 & 3-46 Hdmid i) Bl EAE K 7 Fs .
4. Help 4
B “Help”, 27~ IP Core HIBCEAS B AU, Wik 3-47 Fizx. Help
U HE 24 5T IP Core HIREE A4, LLK Options %% i fc & i 1 2 1 B .
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3-47 Help 5 2

MULT

Information

Type: MULT
Vendor: GOWIN Semiconductor
Based on the needs of multiplication width, the multipliers can be configured as 9x9, 18x18, 36x18 cor 36x36 mode, Each

Summary: owDSP macro can be configured as one of the three operation modes: ons 36x18 multiplier, two 18x18 multipliers or four
9x9 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 Parallel or Shift.
Data Type - Set the data format of the inputs as signed or unsigned.
Enable Shift Output A - Enable or disable the shift out port A of the multiplication.
Shift Qutput Options Enable Shift Output B - Enable 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 cutput shift options are not available.

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

K 3-48 fii7x,  MULT ) “IP Customization” & A& GG, b
“OK”, P DIlC B XX “File Name” iy 44 1 = ANt

- BE = JEE MULT ¥ 30E “gw_mult.y”;

- HPEMZ P W SO IR SO “gw_mult_tmp.v”;

- LR TE MULT WECE X “gw_mult.ipc”.

WA B RIS S 2 VHDL, PRS2 G408 vhd. ik
L verilog 1 & ABIA 4H 77 AR B S

i B MULT f) “IP Customization” % 11, &l 3-48 iz,
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3-48 FE B 1Y IP Customization

% IP Customization

gl
MULT R
File
Target Device: GHZA-LVSSPG1IS6C6/TT lengmean
Create In EiAL Stestitestliaralgu_mit [
Wodule Hane:  GH_MULT File Hane:  gu_mult
Options
Data Options
W clk Width Source Data Type
s o
e Input B 19 2036 Farallel ~
Dutput: *
reset doutl35:0] Shift Output Optiens
[ Enable Shift Output A [ ] Enable Shift Output B
— o170
alt7ol Register Optiens
Reset Mode: @ Symehronons () Asymehronous
—5[17:0]
Ensble Tnput A Register [U] Ensble Input B Register
[ Eneble Pipeline Register [ ] Ensble Shift Output & Register
Enable Dutput Register

0K ][ Cancsl ][ Help

fl4k MULT &30

4k MULT Bt S0 52 1 verilog bk, fbkrbR$E “IP
Customization” H] MULT BC &, F=4E 1 S2646) MULT, @ik 3-49 Fios.

3-49 Hil{k MULT i&it3X ¥

module GW_MULT ({dout, a, b, ce, clk, reset);

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

wire [17:0] soa_w;
wire [17:0] sob w:
wire gw_vecc;
wire gw_gnd;

assign gw_vecc = 1'bl;
assign gw_gnd = 1'bl;

[MULT12X18 multlexle_inst (

.DOUT {dout) ,

S0R (soa_w),

SOB (sob_w) ,

-Ala),

-B(b),

LASIGHN (gw_vecc),

.BSIGN (gw_wvcc),

.5IR({gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, aw_gnd, qw_and, gw_gnd, gw_gnd, gw_gnd, gw_gnd, qw_and, gw_gnd, qw_gnd, aw_gnd, qw_and, 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}},

.CE{ce),

.CLK({clk),

.RESET (reset),

.ASEL{gw_gnd],

.BSEL (gw_gnd)
|H
defparam rultl8xl8_inst.RREG =
defparam multlSx18_inst.BREG =
defparam mult18x18_inst.0UT_REG = 1'bl;
defparam multl8xl8_inst.PIPE_REG = 1'k0
defparam multl8x18_inst.ASIGH _REG = 1'b
defparam mult18x18_inst.BSIGH REG = 1'b
defparam multl8xl8_inst.SOR_REG = 1'b0;
defparam multlS8x18_inst.MULT_RESET_MCLDE = "SYNC";

endmodule //GW_MULT
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R PBILIZ TP 30 BRSO 1

IP Core Generator 1. E& B P HsLhrMH, 72746146 MULT # it
SR TR, IRERAE P B Z 1P B SO AR S E,  ankd 3-50 BT .

3-50 A PBI{LiZ 1P it 3O B HR 34

GW_MULT your instance name |
.dout {dout_o},
.afa_1i}), ffinput [17:0] a
(b i), f/input [17:0] b

S/input ce

.clk({clk i), //input clk

.reset (reset_i) //input reset

.ce(ce_1i),

JSfoutput [35:0] dout

IP Core Generator & i MULT =45l

WA P FErAE 9 A RSk . Bypass #zU) MULT IP, LA device
1P GW2A-LV55PG1156C8/17 A, F 1 & anlE 3-51 frs, H.8“0K”,
A P R ) MULT (P & 0.

FEAE ) MULT 1P it ST e H X BURECE S “Create In” % B 2%

4
/T:XE o

3-51 MULT IP Customization % &

., IP Customization X
MULT <R
[ ]
File
Target Deviee: GY2A-LVSSPGLISBCE/IT Language:
Create In: E:4l. Gtesthip_roretsrchge_milt ()
Wodule Name:  GH_WULT File Name:  gv_mult
Options
Data Options
idth Source Data Type
—a[17:0]
Input A: 18 [ i-38) [Paratiel ~] [sigmed |
Input B: 18 [2a-3)  [Pawallel v|  [Simed ~]
dout35:0] = — =
Shift Output Options
= 5[17:0]
[7] Ensble Shift Output A [] Ensble Shift Output B
Register Options
Reset Mode: @ Synchronous (O Asynehronous
[] Enable Input A Register || Enable Input B Register
[7] Enable Fipeline Register | | Enable Shift Output A Register
[ Enable Dutput Register
0k | [ Cemcel |[ Help

MULTADDALU s2¥) afevk g8 — kR EnIhEE . £F IP Core Generator
S, i “MULTADDALU”, S A4 B 78 MULTADDALU HAH RS

SR, K 3-52 A
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3-52 MULTADDALU H{E BB ZE

s;"ﬂ_. IP Core Generator

Targat Device: | GHZA-LYSSPGL1SECE/IT [E]

Name
4 Hard Module
b CLOCK
4 Dsp
o ALUS4A
MULT
s MULTADDALU
MULTALU
4% paDD
P 13C
P Memory
SPMI
User Flash
b Soft IP Core

MULTADDALU

summary:

Information
Type: MULTADDALU
Vendor: GOWIN Semiconductor

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

AQ*BO + A1*B1

AQ*BO - A1*B1

AD*BO + A1*BL + C
AD*BO + A1*BL - C
AD*BO - A1*B1 + C
AOQ*BO - AL*¥B1 - C
Accum + AD*BO + AL*BL
Accum + AD*BO - A1*B1
AD*B0 + A1*Bl + CASI
AD*BO - A1*B1 + CASI

. ® * ® T e

Copyright{C) 2014-2019 GOWIN Semicenducter Corparation. All Rights Reservad.

7£ IP Core Generator Ftfi#, X7 “MULTADDALU”, 3 H
MULTADDALU [£J“IP Customization” % I . 1% & 145 File ¢ & HE . Options
BeEAE . i 1 fC EAE B AN A B4t “Help”, & 3-53 .

3-53 MULTADDALU fi IP Customization & 04543

< IP Customization

L3 [t

File
Target Device: GRZA-LVSSPGLISSCE/TT FilefREE  fanguage:
Brocto T E Al Stesthip_corehsrciaw_nul taddale [
Woduls Hame:  GH_MULTADDALI File Fane:  gv_nultaddalu
Options
WULTAIDALY Mode Option Shift Outpat Options
WULTADDALY Mode: [AD * B + AL * Bl - [7] Enable Shift Output &
[[] Enable Shift Output B
—r ch
Tata Options
— 2
Hidth Soures Data Type
OLTEE ] et
e Input 40: 18 [2] 0-18)  [Farsllel v|  [Siged  ~] OptionsEl B
— ) Input BO: 18 2] a-1m) [Pardllel v|  [Sigmed ~|
ey crbe Input Al: 18 2] a-18) [Paratiel +] [sigmea  ~]
caars
Ingut Bl: 18 5 0-18) [Paratiel +] [sigmea  ~|
— [170]
Tnput C: 54 0] (1-54)
— 0[170]
Register Optioms
Reset Mode: @ Symchronons () Asynehronons
O EE Enable Tnput AQ Register Enable Input Al Register
Enable Input B Register Enable Input Bl Register
Ensble Tmput [ Begister Ensble ACCLOAD Lst Stage Begister
[7] Enable MultiplisrD Fipeline Register | | Enable ACCUIAD 2nd Staze Registier
[T Enable Multiplierl Fipeline Regizter | | Ensble Shift Dutput Register
Enable Output Register
He— P
[ o [ camead || man |
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1. File it EAHE
File fic & HE /] T-Hc & 7 4: MULTADDALU Sk SCA A2 5 5, AniE
(1) “File BLEAME” w1l 3-53 Frx.
MULTADDALU ¥ File Fic. & AE ¥4 FH A1 SP BLEL 2548, 7% 2% 3.1Block
Memory>3.1.1SP ] File it HAE.
2. Options At BAHE
Options Mt & HE A T-BC B #4615 = S 1% MULTADDALU it A H
MULTADDALU [MECEAS B, FriER) “Options FCEAE” WK 3-53 fis.
® MULTADDALU Mode Option: Pt MULTADDALU iz 5. wf
1@3‘4:
A0*BO + A1*B1
- AO*BO - A1*B1
- AO0*BO +Al1*Bl1+C
- AO0*BO +Al1*Bl1-C
- A0*BO-A1*B1 +C
- AO0*BO-A1*B1-C
- Accum +A0*BO + A1*B1
- Accum + A0*BO - A1*B1
- AO*BO +Al1*B1 + CASI
A0*BO - A1*B1 + CASI;
® MULTADDALU ] Data Options #1 Register Options Fit. & #E )15 ]
A MULT BEEREZEL, 1§25 3.2.2MULT,
3. i K EAE K
B B HE R 27 24 1 1P Core HIEC B 45 SEonBIHE ], e N Hi o 1 (0 467 56
R4 Data Options 1 Register Options Fit & SZi 887, 41l 3-53 HHAriER
“BLEAER” FToR.
4. Help #4511
i “Help”, &7~ IP Core MIRECE S S TUHE, WKl 3-54 Fix.
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3-54 Help 5B

MULTADDALU

Information

Type: MULTADDALU
Vendor: GOWIN Semicaonductor

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

AO*BO + AL¥B1
AO*BO - AL®B1
* AD¥BO + A1¥Bl1 + C
AQTBO + AL"B1-C

Summary: + AD*BO- AL*BI + C

« AD¥BO - A1¥B1-C
* Accum + AOTBO + A1¥B1
+ Accum + AO0™BO - A1"B1
« AO¥BO + AL¥B1 + CASI
« AQ*BO - A1¥B1 + CASI

Options

_____owin | opesistn |

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

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

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

Input A0 Width - Set the size of the first item in the first multiplication.

Input BO Width - Set the size of the second itemn in the first multiplication.

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

Input C width - Set the size of input C.

Source - Set the source of the input AD/BO0/A1/B1 as Parallel or Shift.

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

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

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

go through one register.

Help TiTHEL4E IP Core MIMEEL /44, DL Data Options 1 Register
Options £ I L & 1) 6 2L 10

IP 4 RSt

¥ 3-55 fisx, MULTADDALU ] “IP Customization” & [ C & 56 BX
Ja, B “OK”, PAELIEE S “File Name” w44 B =301

- PiltE s i SP & “gw_multaddalu.v”s

- HPEMEZ P W SO R SO “gw_ multaddalu _tmp.v”;

- PifbJEE SP FIECE X “gw_multaddalu.ipc”.

WG B IR IIE S & VHDL, PRI 4 E S0 vhd. T id
L verilog 1 & ABIA 4472 AR B S
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3-55 FE B A IP Customization

5 1P Customization

MULTADDALU

File
Target Device: GHZA-LVESPGLISECS/IT
Create Tn:

E:h1. Otesthip_coreisrchgr_multa

Module Hame:

OpLions

G _MULTADDALIF

—
o =

File Hame: gw_multaddalu

Enable Input BO Register
Enable Input C Register

[T] Enable Multiplierd Fipeline Kegister

[ Enable Multiplierl Fipeline Register

Ensble Output Register

® &

MULTADDALY Mode Option
* + *
- MULTADDALY Mode: [AD * BO + Al * Bi -
uks Data Options
doLtRE:0] i Width Seurce
— res et
Input AD: 18 5 (1-18) Parallel ¥
= 200170 Input BO: 18 [2 u-18) Parallel ¥
Input AL: 18 5 (1-18) Parallel ¥
— ] 50170
cas o[54:0] e Input Bl: 13 |2 (1-18) Parallel ¥
— 1170 Input C: 54 5| 11-54)
M7 Register Options
Eeset Mode: @ Synchronous (0 Asymehronous
Ensble Input A0 Register

Shift Dutput Optiens

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

Signed

Signed

0 0 =
G G £
2 2 g
.
e e
E
4 4 4 4

Ensble Input Al Register

Enable Input Bl Register

Enable ACCLOAD lst Stage Register
Enable ACCLOAD 2nd Stage Register
Enable Shift Output Register

0k | [ cameal |[ telp

f5l4t MULTADDALU &3 3C#

%11t MULTADDALU Beit S A 52 81 verilog #ibk, LRI “IP
Customization "7 [ MULTADDALU Bt & , 724 1 52414k i) MULTADDALU,

& 3-56 s
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3-56 fil{t. MULTADDALU &t

module GW_MULTADDALU (dout, caso, a0, b0, 21, bl, ce, clk, reset];

cutput [36:01 deut:
output [54:0] caso;
input [17:01 al;
input [17:0] bO;
input [17:01 al;
imput [17:0] bl;
input ce;

input clk;

input reset;

wire [1£:0] dous_w;
wire [17:0]1 soa_w:
wire [17:0]1 sob_w;
wize gw_ves;
wire guw_gnd;

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

MULTADDALU18X18 multaddalulSx18_inst {
DOUT {{dout_w([16:0] ,dout[36:01}),
CASO(casal,
SOR (soa_w),
S0B (s0b_w,
C({gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_
R0{a0),
801(b0),
Alialy,
B1(bl),
ASIEN({gu_vee,gu_veel],
BSIGN ({gw_vee,gw_veel),
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_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,
ACCLOAD{gw_gnd) ,
SIZ({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}),
SIEB({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}),
CElee),
CLE(clk),
RESET (reset),
ASEL{{gw_gnd, gw_gnd}),
BSEL({qw_gnd, gw_gnd}]

defparam multaddalul8xlE inst.AOF
defparam multaddalulB8x18_inst
defparam multaddalul8xlE inst
defparam multaddalul8xl8_inst
defparam multaddalul8xl8 inst.CR
defparam multaddalul8xl8_inst
defparam multaddalul8xl8_inst
defparam multaddalul8xl8_inst .
defparam multaddalulB8xl8_inst ASICHO_E = 1'b0;
defparam multaddalul8x18_inst.ASIGN1_F = 1°'bo;

defparam multaddalulB8xl8_inst. ACCLORD
defparam multaddalul8xl8_inst.ACCLO)
defparam multaddalulB8xl8_inst BSICHO_E
defparam multaddalul8x18_inst.BSIGN1_F
defparam multaddalul8xl6_inst SO0R_REG = 1'b0;

defparam multaddalul8x18_inst ) SUB = 1'b0;
defparam multaddalul8x16_inst C_ADD_SUB = 1'b0;
defparam multaddalul8x18_inst .MULTADDALU18¥18 MODE = 1;
defparam multaddalulB8x16_inst MULT_RESET_MODE = "S¥NC";

endmodule //GH_MULTADDALD

R PHILIZ TP @ 3B R IR S

IP Core Generator T. EEE R P ISERRM R, 7= 46110
MULTADDALU % i1 3 I RIS , 7R FR AL P 146 1% 1P % 1 A AR AR S A
i 3-57 iz

= 3-57 F AHI{kiZ 1P it SO B S

W _MOLTADDALT your instance name |
.dout {(dout_o), Sfoutput [36:0] dout
.Ccaso(caso_o), SSoutput [54:0] caso
.a0(ad_i), //input [17:0] al
LB0(b0_i), //input [17:0] kO
.al{al_i}, //input [17:0] al
Lb1{bl_i), f/finput [17:0] bl
.ce{ce_1i), //input ce
.clk(clk i), //input clk
.reset (reset_i) /Sinput reset

IP Core Generator £ 58 MULTADDALU 7=%l

WH P A 18 AR S EERE S T OR A, Bypass . [E2P E AT
] MULTADDALU IP, LA device i+ GW2A-LV55PG1156C8/I7 A, Fiih
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fid & ai P 3-58 fian, My “OK”, BRIP4 7 Br s i MULTADDALU IP
WS,

F=4 () MULTADDALU IP ¥ i SR BT A H s BN RC & 5 H “ Create In”
WHE KA.
3-58 MULTADDALU IP Customization % &

MULTADDALU oS
File
Target Device: GHZA-LYSSPGLISGECE/IT Language
Create In: E:Al.Otestiip_corslsrehon_miltaddalu ()
Module Hame:  GH_WULTADDALY File Hame: v _multaddalu
Optioms
WULTADDALY Mode Optien Shift Dutput Optiens
MULTADDALY Mode: D Enable Shift Output &
N [] Enable Shift Output B
Data Optiens
doutRE:0] = Width Source Data Type
—1 50[17:0] Tnput AD 18 2] a-1m [Parallel +] [Signed  ~]
Tnput B0 18 2] -1 [Parallel ~] [Signed  +|
—»{ o170 nput Al 18 [2] 0-18)  [Parallel v|  [Signed ¥
cas o[F4:0] = Input BL 18 2] -1 [Parallal ~] [Signed  ~|
Ingut C: S4 5 (1-54)
= 51170
Register Options
Reset Mode: @ Synchromous () Asynchronous
[T] Enable Input AD Register [] Enable Input Al Register
[7] Enable Input BO Register [7] Ensble Input Bl Register
Ensble Input C Register Ensble ACCLOAD st Stage Regizter

] Enable Multiplier Pipeline Register Enable ACCLOAD Znd Staze Register
["] Enable Multiplierl Pipeline Register Enable Shift Output Register

[7] Enable Output Register

® &

0K || Concel |[ Kelp

3.2.4 MULTALU
MULTALU 2B IRAR A 2 NEIThEE. 1E IP Core Generator Fti 1,
By MULTALU, S <s &~ MULTALU A3 BAEEL, Nk 3-59 A
Mo
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Target Device: |  GH1N-LV4LA144C5/T4 [ E]

Name

Fl

]

Hard Madule
CLOCK
DSP
4 ALUS4
 MULT

e MULTADDALU

whs PADD
13C

Memory

SPMI

User Flash
Soft IP Core

m |

MULTALU

Information

Type: MULTALU
Vendor: GOWIN Semiconductor

Summary: 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:

-
-
L]
-
L]
-
L]
-
-
-
-
-
-

A*B 4+ C

A*B-C

Accum + A*B + C
Accum + A*B - C
Accum - A*B + C
Accum - A*B - C
A*B 4+ CASI

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

A*B + CASI

m

1E IP Core Generator [+, X “MULTALU”, ##H

“IP

Customization” % 1. %% K35 File Fd BHE. Options At BAE. ¥ A E
HE AN Bhi% 4l “Help”, Wik 3-60 Fs.
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(& 1P Customization 2 [ |
MULTALU o
i Filefil EAE
Target Device: GWIN-LY4LQ14405/T4 lemgmee
Create In: Bl Btesthip_corehsratar_miltalu )
Wodule Wane:  GN_MULTALY File Neme: gv_multslu
Options
Data Options WLTALY Hode Optisns
Hidih Data Type WULTALU1E:16 Mode:
- Trpat & 18 & a-18) WULTALU36x16 Mode: & % B + C
e Input B 15 [£] 0-3)
dedso] = Input se [3] n-su
e Input D se 2] -s0) Signed
—lzirm) Optionsfr EAE
. Register Options
e Reset Mode: @ Synchronous () Asynchromous
- Enable Input A Register Enable Input B Register
[7] Enable Tnput C Register Enshle Tnput D Register
Bnable ACCLOAD st Stage Register || Enable ACCLOAD 2nd Stage Register
[] Enable Pipeline Register Ensble Output Register
HOEREE
& &l Helpt#$]

3-60 MULTALU K IP Customization & 04543

) (o ) [ ]

1. File it BAE

File Fic B HEH T B 7~ 4 MULTALU S26i4b ScrAM (5 8, W& 3-60
hFRVER) “File B BE” Fis.

MULTALU [¥ File Fic &AE )48 AT SP B f)210L, %2 3.1Block
Memory>3.1.1SP H[¥] Option Bt EAE .

2. Options At BAHE

Options fit & HE F T Hc & 44k 5 = J5 18 MULTALU ¥t 32444 MULTALU
IFCEA S B, bRER) “Options Bt BAE” W& 3-60 fix.
® MULTALU Mode Option:

IP Core H111) MULTALU R ¥ % A iy I (47 5 °T DAAE Bl R A s e .
MULTALU36X18 5 MULTALU18X18. 24 Input A Al Input B i width #/N T
45T 18 fiihf, Options it EHEA M) MULTALU Mode Options A
MULTALU36X18 Mode & /K, MULTALU18X18 Mode ] LAt & /-

- A*B+C

- A*B-C

- Accum+A*B+C

- Accum+A*B-C

- Accum-A*B +C

- Accum-A*B-C

- A*B + CASI

- Accum + A*B + CASI

- Accum - A*B + CASI

- A*B + D + CASI

- A*B-D + CASI
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® 4 Input B fJ width KT 18 fizf}, MULTALU18X18 Mode & /X,
MULTALU36X18 Mode A] LABC & A -
- A*B+C
- A*B-C
- Accum + A*B
- A*B + CASI
® MULTALU f Data Options #1 Register Options At & HE ()15 A1 MULT
BERIZEL, 1§25 3.2.2MULT.
3. ity 1T EAE P
Bict B AE LR 7R 2410 1P Core [EC B 45 B BIFER, i N o 1 1AL 58
% Options Pc B 5L BEH7, 40l 3-60 HhrvER “FLEHNEE” B,
4. Help %41
Hfi “Help”, &7 IP Core MIRCE S BT, WK 3-61 Fizx.

3-61 Help 5 2

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 modeas:

= A"B + C

= A"B-C

* Accum + A*B +

* Accum + A*B -

* Accum - A"B + C
Summary: * Accum - AB-C

= A¥B + CASI

* Accum + A*B + CAST

= Accum - AB + CASI

* A¥B + D+ CASI

* A¥B - D+ CASI

* Accum + A*B

= A¥B + CASI

C
C

Options
Input A Width - Set the size of the first item in the multiplication.
Input B Width - Set the size of the second item in the multiplication.
Data Options Input C Width - 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 unsigned.

MULTALU18x18 Mode - Set one of the MULTALU18X18 operation modes, 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 asynchronous.

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

go through one register.

IP 4 g3

K 3-62 sk, MULTALU ¥ “IP Customization” & I B 525 »
i “OK”, PAAEDIECE U “File Name” 44 1 =N S0 A

- BlfbE = JETE MULTALU &3 304F “gw_multalu.v”;

- HPHIGZ P B SCHEREAR SO “gw_ multalu _tmp.v”;

- BfbJEE MULTALU [ECE SCHF “gw_ multalu.ipe”.

WL B IR IIE S & VHDL, FAEMBTNA 4 E 40 vhd. T id
L verilog & & B 4H 7 AR B ST
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3-62 it B Y IP Customization

'% IP Customization

—

gi_malialn

® &

MULTALU
File
Target Device: GRIN-LV4LQ144C5/T4
Create In E:\l. 9testhip_corshsratgw_multalu
Modale Hame:  GH_MULTALU File Fame
Data Opticns WULTALY Mode Options
Hidth Data Type
= Tnput & 18 [o] 018 MULTALU36x18 Mode: |4 # B + C
4l Iput B: 18 [3] (1-38)
douEa] = Tnput C: 54 [2] a-54)
— reset Input D: 54 (1-54) Signed
— 2[1710]
R Eegister Options
—Heral Reset Mode: @ Synchromous () Asynchronous
- Enable Input A Register Enable Input B Register
[7] Enable Tnput C Register Eriable Trput D Register
Enabls ACCLOAD 1st Stage Register | | Enable ACCLOAD Znd Stage Register
[] Ensble Pipeline Register Ensble Output Register

) (e ] |

Help

f5l4t MULTALU 304

4k, MULTALU #it3CfE 5281 verilog ik, bk dii@ iz «“IpP
Customization” ) MULTALU BC®, rF=4 5246 ) MULTALU, i 3-63

I
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3-63 Hil{t MULTALU & it
module GW _MULTALU (dout, casc, a, b, c, ce, clk, reset):
cutput [53:0] dout;
cutput [54:0] casor
input [17:0] ar
input [17:0] b;
input [53:0] cr
input ce;
input clk;
input reset;
wire gw_wvcc;
wire gw_gnd;
asaign gw_vece = 1'bl;
assign gw_gnd = 1'b0;
MULTALU1EX18 multaluld&xlE_inst |
.DOUT (dout) ,
.CR30 (caso),
-Bla),
Bk},
el
.D{{gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,
.BSIGHN (gw_wcc),
.BSIGN (gw_wvcc),
.D3IGN (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
LBACCLOAD (gw_gnd)
.CE{ce),
.CLE (clk),
.EESET (reset)
)i
defparam multalul8xl8_inst.RREG = 1'kl;
defparam multalul&xlE inst.BREG = 1'bl;
defparam multalul8xlf_inst.CREG = 1'b0;
defparam multalulZxlE_inst.CREG = 1'k0;
defparam multalul8x18 inst.0UT_REG = 1'bl:
defparam multalul8xlf_inst.PIFE REG = 1'b0;
defparam multalul8xl& inst.ASIGN REG = 1'k0;
defparam multalul&xl8_inst.BSIGH _REG = 1'k0;
defparam multalul8x18 inst.DSIGN REG = 1'b0;
defparam multalul8xl&_inst.ACCLOAD REGO = 1'b0;
defparam multalulZxlE_inst. = 1'b0:
defparam multalul8xl8_ inst. 1'w0;
defparam multalul8xlf inst.C ADD = 1'b0;
defparam multaluldxl8_inst. MULTALU18X18 MODE = 0;
defparam multalul&xl8 inst.MULT_RESET MODE = “SYNC":
endmodule //GW_MULTALD
Y >
R PEILZ TP 3B R IR S
N y L p— NN v
IP Core Generator T H =518 fUSLPr M, 7277 At MULTALU #
N » — =) Ay N N N Sy e S - —_—
TS RTINS S JRERBEF P A% 1P Bt SO IR SO, 4] 3-64 FTr
& > 3. > A
3-64 F PBIEZ 1P it 30 B BEHR S04
GW_MULTALT your_instance_name |
.dout {dout_o), f/output [53:0] dout
.caso({caso_o), fSoutput [54:0] caso
.a{a_1i), //input [17:0] a
.b(b i), //finput [17:0] b
.c{c_1i), S/input [53:0] c
.ce{ce_i}, //input ce
.clk{clk i}, //input clk
.reget(reset_i) //input reset
)i
SUG284-1.8 53(113)
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IP Core Generator 2 i, MULTALU 7=

W O 18 A S B A B R F. Register B 1) [F] 25
MULTALU IP, LA device i+ GW2A-LV55PG1156C8/I7 Jyfi|, 5k & tn
Kl 3-65 s, iy “OK”, F=AEH P ET & I MULTALU IP it 3.

FEAE ) MULTALU IP it SO B e B sk RIABLE AL “Create In” %
BT,

3-65 MULTALU IP Customization &
i % IP Customization ? &3 = ]

A
MULTALU &5
File
Target Device: GHZA-LVSSEG11SBCE/IT Language
Create In: E:41.Otesthip_corehsrehgw_multalu o)
Module Hame:  GH_MULTALY File Name: gw_multalu
" Options |
Data Options MULTALU Mode Options
™ Hidth Data Type WULTALV1 G 18 Mode:
e Tnput 4 B 5 ) WULTALU3E:15 Mode: | # B + O
sougs10] [ Input B 18 [z 0-36)
= rzsat Input C 54 2 (1-54)
N Input T 54 | (1-54) Signed
caso[540] i
= 5[170] Register Options
Reset Mode: © Synchronous () Asynchronous
e Ensble Input A Register Enable Input B Register
[7] Enshle Tnput © Register Fnahble Tnput T Register
Enable ACCLOAD st Stage Register | | Enable ACCLOAD Znd Stage Register
[] Enable Pipeline Register Enable Output Register
& &

0K || Camcel || Help

PADD ScHLTRAN. TRIEZ A ThRE. 7E IP Core Generator FLifi 4,
o “PADD”, FiiAMEI4> 57~ PADD [FIAH (S BMEEE, W& 3-66 .
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3-66 PADD 5 B &

&L, IP Core Generator

Name

4 Hard Module

CLOCK

- Dsp

e ALUSA

& Mur

o MULTADDALU
e MULTALU

|&% PaDD
13C
Memory
SPMI
User Flash

4 Soft IP Core

Target Device GH1F-LY4LA144C5/T4 I D

(=[] ]

PADD

Information
Type: PADD
Vendor: GOWIN Semiconductor

summary:

Each gwDSP macro features two units of pre-adders at the first stage

located before two multpliers. The pre-adder 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.

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

1F IP Core Generator 71, X i“PADD”, # 4 “IP Customization”

. ZE A File BLEAE. Options FLEAE.

“Help”, WK 3-67 fias.
3-67 PADD i IP Customization B 4543

@ IP Customization

==
o

PADD
File
Target Device: GH1N-LVALAI44CS/T4 Fildfe BHE Language:
Breotio E:Al Stesthip_corshsrchew_padd )
Module Name:  GH_PATD File Name: gv_padd
Options
Data Optiens Shift Cutput & hdd/Tub Optiens
— Width Seurce [ Enable Shift Dutput
Input A: 18 |5 0-18) [] Enable Backward Shift Output
e Input B: 18 [2](1-18) AddfSub Dperation:
Output: 18
— =zt douf17:0] [==ie-
OptionsELEHE
—eanra Register Options
Reset Mode: @ Synchroneus () Asynchronous
—lepra Enable Input & Register Ensble Input B Register
Enable Shift Output Register
OB EIE
HelpdEil
[ ] [ — ] | Help ]l

1. File it BAHE

Sy 11 P EELME P AN 5 B
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File Fic B AEFH T Fc & 7= A4 1) PADD SEBIAL SO RIAH 5 B, Wi 3-67
HRIER) “File FLENE” FTm.
PADD ff] File Wi EAE [ A1 SP BB 254, 1522 3.1Block
Memory>3.1.1SP 1] File Bt B AHE.
2. Options At BAHE
Options AC B MEH T HC & #1115 = B 15 PADD 31t 30 F+ PADD [HEC &
fFE, #ER “Options BLEAE” 1K 3-67 s
® Data Options: it & 3 %L I .
- HAd I (nput A Width/ Input B Width) # KAz %% v 18;
- Kl O EIEALTE Coutput Width) EFEH P E, SR AL
W H SR EEALTE, B 2R AL 58 Yeg 42 i PADD9 5 PADD18.
- NI A EGE SR IE AT “ Input A Source ” ETIAD & O Parallel
F Shift;
- RINIR O B BRI AT “Input B Source” & WAL & A Parallel.
Backward Shift.
® Shift Output & Add/Sub Options: {##¢ Shift Output. Backward Shift
Output FIHHEEEERC &
- {#ifig Shift Output iEiTiEH “Enable Shift Output” FATHC & ;
- f#ifE Backward Shift Output j& i %+ “Enable Backward Shift
Output” i Tt 17 L & ;
- PADD ML E “Add/Sub Operation” IEIHAT INIE. Wi,
® Register Options: it & 7 /7 25 LIERE .
- “Reset Mode” iETfC & PADD fIE AT, SHFFAID R
“Synchronous” 2 “Asynchronous”;
“Enable Input A Register” ECE Input A register;
“Enable Input B Register” ECE Input B register;
“Enable Output Register” fit & Output register.
3. iy LG EAE
B B AE &1 2 7 24 11T 1P Core [IC B 25 FnBIMER], o N H o A4
DL R AL FE AR Options Bo & SEI 38T, At “HEMER]” & 3-67 Frx.
4. Help #4511
B “Help”, 27~ IP Core HIBCEAS B AU, ik 3-68 . Help
TUHALFE 24T IP Core HIMEE/r2H, DL K Options 25 TiC B AY 17 2 Ui B .
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PADD

Information

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

Input A Width - Set the size of the first item in the Pre-adder.
Input B Width - Set the size of the second item in the Pre-adder.
Data Options OQutput Width - Size of the output.
Input A Source - Set the sourca 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 - Enzble or diszble the backward shift out port of the Pre-adder,
Add/Sub Operation - Set whether the mode is in add or subtract mode.
Reset Mode - Set wheather the reset mode is synchronous or asynchronous.

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

go through one register.

IP 4 RS

& 3-69 7, PADD ) “IP Customization” % A& 5e e, By
“OK”, P DIlC B XX “File Name” iy 44 1 =AN St

- Pk E = JEE PADD Bt “gw_padd.v”;

- HPEMEZ P it SO AR S “gw_padd_tmp.v”;

- ffelEiE PADD HIHCE S “gw_padd.ipc”.

WAL B RIS 2 VHDL, PPAERETRA USRS vhd. R
LA verilog 15 & B 477 A 1S

[
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3-69 Bt & i IP Customization
[ 4 IP Customization lil—J&

PADD o
File
Target Dewice: GF1H-LVALR14405/T4 Language:
Create In E:\l. 9testhip_coretsrchaw_padd ()
Module Hame:  GH_EATD File Fame:  gv_padd
Options

Tlata Options Shift Output & Add/Sub Options
. #idth Source [] Enable Shift Dutput

Input & 18 5 (1-13 Parallel e [] Enable Backeard Shift Output
2 a-18) Farallel =] hddrSub Operation:

e, Input E: 13
ODutput 13
— r=zat doutfi 7:0] [~
Eegister Options
— (1T 0]
Reset Mode: @ Synehronons (O Asynchronous
Enable Input A Register Ensble Input B Register
— 1]1 70

Enable Shift Output Regizter

& &

0K ][ = ][ Help

fl4t PADD &30

%11k, PADD i1 S0 N 5e 2 1) verilog A B, FEERFRYE “IP
Customization” #1[1') PADD BC &, 7F=A4sefilfbr] PADD, il 3-70 Fiow.
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3-70 k. PADD &t

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

wire [17:0] sbo w;
wire gw gnd;

assign gw _gnd = 1'b0;

BADD1E paddlg_inst |
.DOUT (dout) ,
.50 (=20 _w),
.SBO (sbo_w),
REia),
B(b),
.5I({gw_gnd, gw_gnd,gw_gnd,gw_gnd,gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd,gw_gnd,
gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd} ],
.5BI ({gw_gnd,gw _gnd,gw _gnd,gw _gnd,gw gnd,gw_gnd,gw _gnd,gw_gnd,gw_gnd,gw_gnd,
gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd} ],
.CE(ce)},
.CLE (clk),
.RESET (reset),
LBSEL (gw_gnd)
) 5

defparam paddl8 inst.AREG = 1'bl;

defparam paddl8 inst.BREG = 1'bl;

defparam paddl8 inst.ADD SUE = 1'b0;

defparam paddl® inst.PADD RESET MODE = "SYNC":
defparam paddl® inst.BSEL MCDE = 1'b0;
defparam paddl&_inst.S0REG = 1'b0;

endmodule //GW_PADD

R PBILZ TP 30 BRI S

IP Core Generator T. EE &R P sEhRM R, /=4 611k PADD it
SRR, IRERAEE PG Z 1P R SCE RO AR SCE, i 3-71 B

3-71 A RBIlLiZ 1P i+ 3044 B B4 3044

GW_FADD your_ instance name |
.dout {dout_o}, /foutput [17:0] dout
.af{a_1i), /Sfimput [17:0] a
ik i), fFfinput [17:0] b
.ce({ce_1i), f/finput ce
.clk{clk_i), //input clk
.reget (reaet_i) /Sinput reset

IP Core Generator % PADD 7=l

W P 35774 18 A 5 Register B, PADD IP, LA device ik %
GW2A-LV55PG1156C8/I7 A, FtimfcE i 3-72 s, i “OK”, 77
A= FH T 5 1 PADD IP ¥ S04

F242 ) PADD IP ik SO e B B N EC & L H “ Create In” & B B
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3-72 PADD IP Customization % &

' IP Customization (L2 [
Wi
PADD &
File
Target Dewice! GH2A-LVSSEG1158CE/TT Langusge:
Create In: E:h1.Btesthip_corehsroigv_padd o]
Module Hame:  GF_PAD File Hame: gw_padd
Options
Data Options Shi £t Output & Add/Sub Options
Hidth Source
e [] Enable Shift Output
Input A 16 = (1-18) Farallel A [] Enable Backward Shift Dutput
e Ingut B: 18 218 Parallel v|  Add/Sub Operation:
Dutput: 15
—{ 2zt Sout1T:0] i
Register Opti
a7, egister Options
Reset Mode: © Symchronous () Asymchromous
—{bpr70] Enable Input A Register Enable Input B Regizter
Ensble Shift Output Register
08 | [ Comcel |[ Help

3.3 CLOCK
AT, CLOCK B =Fhm = fh =4 PLL. DLL. OSC.
3.3.1 PLL
PLL AJ3& T-45 52 g N clkin BEA7 AR AL 3 5 23 LR e, SR i 5
ERRN 40D 25K R AN E AR AL AU 5 H . 7E IP Core Generator 5t
Mid, B “PLL”, FEA NS Son PLL FIFESE BEMEEE, &l 3-73 i,

SUG284-1.8 60(113)




3 ¥H 3.3CLOCK

3-73 PLL g B &

“ IP Core Generator =] )

)

Name

4 [ Hard Module PLL

4 CLOCK
" DLL
$§ OsC Information
&b PLL
Dsp
Type: PLL
13C b
Memory Vendor: GOWIN Semiconductor
SPMI Summary: GW FPGA provides a Phase Locked Loop (PLL), which is used to generate
User Flash multiple clocks with defined phase and frequency relationships to a given
Soft IP Core input clock.

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

PLL it ot v S A a0
feLkout = (feuxin * FDIV) /7 IDIV

feikouto = ferkout / SDIV
fvco = feLkout * ODIV

B wodbE

o fouan NHINET B CLKIN 475
o fokour N8l CLKOUT #ii%;
o foikouro M B CLKOUTD i, CLKOUTD & CLKOUT 73 iiJs (¥

o fyuco N VCO EBHIHK.
{E IP Core Generator Fi A X “PLL”, 3 H PLL [1“IP Customization”

wWH. %% O File Bt BHE. Options Fit BHE. S D B HE KRN 3 Bhf44H
“Help”, tnl& 3-74 Fix.
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3-74 PLL fY IP Customization & [ 454
I IP Customization P ||
AR
PLL &
Tile
Filefid E4E
Target Dewice: GRZA-LVSSPG11S6CH/IT Language: [Verilog -]
Create In: E:%1 Stesthip_coretsrelge pll ]
Module Nams:  GH_PLL File Nane:  gw_pll
Options
Genaral CLKDUT
Mode [] Bypass
@ General Mode () Advanced Mode Expected Frequency (3.125°500): 400,000 %
PLL Phase And Duty Cycle Adjustment Telarance (%):
) ) ¥CO Divide Factor
© Dynamic () Static
® Dynamic
= b e ] FLL Rezet [| PLL Power Down il Wil (B
CLITH Static [
Clock Frequency (3'500): 100.000 2]  Optionsfi E4E Aetusl Frequency: |400
Divide Factor
) CLIOUTE
@ Dymanie
Initial Value (17B4): |1 |3 (el G Bypass
a
i OB EAE Stetic (1540 T Phase And Duty Cyele Adjustment (Static)
Fhase [dezree) 0.0
[] CLEIN Divider Reset
Duty Cyele (1/18): (8
CLIFE CLKOUTD
Source: [—]Im“ml - [] Enable CLEDUTD Bypass
3
=& Divide Factor rores @
i3 Cancel | | welp |
Helpi#rsl

SUG284-1.8

1. File At B HE
File Mo & AHEH TR E A1) PLL SEGIASCIF A G B, & 3-74
PRVER) “File BCEAE” Fiaw,
PLL /) File fic B M)A SP R f254l, %2 3.1Block
Memory>3.1.1SP ] File it EAE.
2. Options At BAHE
Options it & HE Tt B Bk i3 = 5% PLL L 30 PLL FIBCE (S S,
FrIERT “Options BLEHE” a1l 3-74 Aiw.
® General: it & — o 0 S g2, e & 50 AR A o5 2 LR s 4
Fr A A BE PLL Reset.
“Mode” EIIALE IP Core BLE A, LHF—ME “General
Mode” FiEZii=, “Advanced Mode”;
“PLL Phase And Duty Cycle Adjustment” &5 fic & % i 5 25 L
FIARAL TR X, SCFEBAS T2 “ Dynamic” Al & 1A % “ Static ”;
“PLL Reset” ¥ETiACE PLL ¥ Reset {# fEM;
“PLL Power Down” &I & reset_p i F{# PLL &b Bt
® CLKIN: FUE PLL RSP HISR, S0 i M IDSEL Reset fiff
Aetbis
“Clock Frequency (i i D AL & fr N\ B0 (1454, Y5 Bl B device
RIE 5
- “Divide Factor” W{Em PR TELE 7 AiSE, stz
“Dynamic” FIEA#E “Static”, FAA T AL E S 50 A
WHUE, JEREIN 1~64. # CLKOUT % AR RLEFI M device %
KIVEEN, ¥ “Calculate” B¢ “OK”, &t HIRE O
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%, K 3-75 ;£ CLKIN/IDIV [HRALEA N device 3K )
Clock Frequency S 1y, Hiii “Calculate” 5% “OK”, £x#f R
W 3R R, WK 3-76 Fis;
- “CLKIN Divider Reset” &It & CLKIN Divider & {75 1.
® CLKFB: FCE PLL KB IEAI {5250
- BoE KRR, “Source” &I AR Internal #11 External;
“Divide Factor” RAI{EmPREN FECEMNSE, SCRIEHE
“Dynamic” FIf A “Static”, BT oA B 525 50 A
REUE, VSN 1~64, it A& R, ¥ Calculate " #4415 “ OK”
e, SR E DR ER, WK 3-75 fis.
® FEnable LOCK: {#ifg LOCK ¥l
® CLKOUT: Mi# PLL fthifep 843, RE VCO =4, & ¥ i
B A B TR 2 4
“Bypass” %1 A] fic B H H ) 55 2 Tk
“Expected Frequency (JZ{E D~ 78— fib x0T Bic B3 2 1 4
IS5 CLKOUT I8, YulE i device tRE;
- “Tolerance (%)” it E CLKOUT W4 Z FNTH A H 1) SR ()
RVFRZE .
- “VCO Divide Factor” fE =X NALE VCO S HFEI SR
“Dynamic” FI A “Static”, #AR T AT E S5 A
WHUE, YA 2/4/18/16/32/48/64/80/96/112/128, [t E A4 ELN,
B “Calculate” 5t “OK”, =it HFERG Hignie, W& 3-75
FrR s
- “Actual Frequency” E/r&itHAGH ) CLKOUT SEfafii, JoR
HBLE.
® CLKOUTP: Bt E AN B N S 40, BB AN B AR 5 25t
TSR, T REIR BEAHFE I £ ) Reset.
- “Enable CLKOUTP” 1 IiC & AHF i B H Al g s
“Bypass” 1L L B AHAS I B 1 55 % D RE 1 e 5
- “Phase And Duty Cycle Adjustment (Static)” AJfEFFAEI N
EHIAL (Phase (degree)) #1575tk (Duty Cycle (*1/16));
® CLKOUTD: [t & Al ehd i i b, Ac B 528 2 Sy HH AR
B B 53 e o S S 240, SRR R BE o AN B0 ) Reset.
“Enable CLKOUTD” i I fic. & 43 AR b tH A e :
“Bypass” JEIT B /4T eh i 6 55 B8 T RE 18 R
“Source” 1EIACLE 43 A B0 H BRI, Tk CLKOUT Al
CLKOUTP;
- “Expected Frequency (ARG " 7£—fotsi =0T Ao & 2 1 7540
I Bh i B R, Y B device W s
- “Tolerance (%) ” BCE 7 A Eh b H I EE AR A5 ) SE B A
R TV 2 S
- “Divide Factor (2~128) 7 7& = Ztsis T B B 2 A0 it 19 74
ZH, JEREIN 2~128 Z MBS, W E VAT i OK S ft R
W, Wl 3-77 FiR;
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- “Actual Frequency” W nZ HEAS H 85 S Bhd H ) SEBRA
To T L

CLKOUTD3: [t & — 43 Mkt & H i B 2t

- “Enable CLKOUTD3” &I & =43 #iA e da A e s
“Source” FEINHCE =43 iR B0 H IR BRYs, Tk CLKOUT A1
CLKOUTP.

“CLKOUTD/CLKOUTD3 Divider Reset” i#&TifE CLKOUTD &%
CLKOUTD3 f#fEm 1] 2)i%, FlE CLKOUTD/ CLKOUTD3 Divider )&
A7 3
Calculate: “Calculate” #%41E— ML “General Mode” T, H#EH
NE AR B S5, S E0R VCO 2488, 1HE H s bR
R ESZE AR, B “Calculate” #4254 “error” & M
PoRER IR, HEEAGEALE AR
- K 3-78 Fiiur, A CLKOUT 5 HY 1) S B R AN 3 S8 AR A 45

5L R RN B 5
- WBE 3-79 Fow, e S b S ) S PR AR ORI A R ANAH
PR .

- EEZHE “Advanced Mode” ', HHHEECEMBESOMSE, %
MSHA VCO e B &8,

- HAEHE, i “Calculate”, FHH “error” W IHERNER, FHEA
GHALE AR, K 3-80 Fiar, A “VCO Divide Factor” FLE AN A
PRI (15 O 5

- HECE IR, Fdy “Calculate”, FHH “info” & I HNECE B,
UK 3-81 Fiwe.

3-75 CLKIN/CLKFB Divide Factor B2 &4 & ¥2HY error & O

The value of divide factor for CLKIN and CLKFE is illegal

1N

3-76 CLKIN Divide Factor it BEA SR error B

" Erraor Iél

l The value of divide factor for CLKIN and Divide Static must in range [3,
L 500].
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3-77 CLKOUTD #3S 8BRS EH Error H0
( ks Error ﬁx

The divide factor of CLKOUTD must be an even number

1N

3-78 CLKOUT HAESE S5t EMELRFR Error H 0
( ks Ermor Ig\

The Expected Frequency of CLKOUT cannot be generated. Try to change
i I—E the Expected Frequency or Tolerance(2)

3-79 CLKOUTD HiESE 5+ ELRFK Error B0
( amd Error ﬁ

The Expected Frequency of CLKOUTD cannot be generated. Try to change
£ I—‘h the Expected Frequency or Tolerance(3:)

3-80 VCO SHEEAR SN error HO
z s Ermor L-th

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

i N

3-81 SHREREM info BHO

[ S info ﬁ\

Succeed
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3. i HIEC EAE

ML B HEE 7R IP Core ML B 245 B~ GIRER], N\ o AN H A 2
Options it B SZiH#r, Wik 3-74 hasiER) “BCEMER" Fix.
4. Help %41

B “Help”, {&ox IP Core HIECEAE BT, w14 3-82 fizr. Help
U L35 1P Core [¥IHEE /47 B & Options 4 it B 1) fi 2 3t 1]

3-82 Help

=8

PLL

Information

Type:

Vendor:

Summary:

Options

PLL
GOWIN Semiconductor

GW FPGA provides a Phase Locked Loop (PLL), which is used to generate multiple clocks with defined phase
and frequency relationships to a given input clock,

I

General

CLKIN

CLKFB

LOCK

CLKOUT

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

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

PLL Phase And Duty Cycle Adjustment - Allows you to select Static Mode or Dynamic Mode.
PLL Reset - Provides a reset pin to reset the PLL.

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

CLKIN is the input reference clock for the PLL.

Clock Freguency - 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 cutput frequency. Static mode means select a static valus 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 - In Advanced maode, 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 - Szlecting this option will produce the lock port in the gensrated module.

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

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

VCO Divide Factor - In General mode, VCO Divide Factors cannot be selected. Clicking the "Calculate” button displays the
actual values. In Advancad mode, Dynamic or Static mode can be selected. When the Dynamic mode is selectad, 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 frequancy, as a percantage of reguested 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 freguency that the PLL can produce.
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CLKOUTP

CLKOUTD

CLKOUTD3

CLKOUTD/CLKOUTD3
Divider Reset

Calculate

IP & g 32

Enable CLKOUTP - Szlecting 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 incremeants.

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

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

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

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

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

Tolerance - Sst a tolerance for the CLKOUTD frequency, as a percentage of reguested 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 moedule, and it is equal to clkout/3.
Source - If CLKOUTD2 is enabled, you can select CLKOUT or CLKOUTP as the source of CLKOUTP. If CLKOUTP is not
enzbled, CLKOUT is used as the source.

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

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

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

K 3-83 filfx, PLL ¥ “IP Customization” & L E G, Hd
“OK”, P DIlC B XX “File Name” iy 44 1 =AN St

- BLE = JEE PLL ¥t ot “gw pllv”

- P HGZ P & SRR S “gw_pll_tmp.v”;

- FifelEE PLL BIRCE SO “gw_pll.ipe”.

UL B RIS S 2 VHDL, FEAERRTRAN 4 JE 4 8. vhd. T ik
LA verilog & & NG 4172 A B SO
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3-83 FE & Y IP Customization

% IP Customization

PLL

File

Target Device: GW2A-LYSSPG1156CE/IT

Language

Trimie -]

Create In: E:\l9testhip_morehsrataw_pll [
Wodule Wame:  GH_FLL Fils Hame:  gv_pll
Options
General CLEOUT k-
Mode [T Bypass
@ General Mode () Advanced Mode Expected Frequency (3.1257500): 400.000 [5
PLL Phase And Duty Cycle Adjustment Tollomemee (3
i § ¥CO Divide Facter
@ Dynamic () Static
@ Dynamic E
— ki CHOu =
[] PLL Rezet [[] FLL Power Down Tnitial Value: |2
CLETH Static 2
Clock Frequency (3°500): 100.000 hetual Trequency: 400
Divide Factor
: CLEDUTE h
@ Dynamic
il UaeGrEn: 3 [[] Enable CLEOWTP | | Bypass
Statie (17B4): 1 Phase And Duty Cycle Adjusiment [(Static)
Phase (degree): 0.0
[] CLEIK Divider Reset
Duty Cyele 1/16): [
CLEFE CLEDUTD
. [T] Eneble CLEOVID | | Eypass Il
& & R
0k | Concel |[ Help

{54k PLL &30t

B4k PLL Wit S R 5E B 1 verilog B, B AR 4 IP Customization”
R PLL FRE, 774 7 Sefili i PLL, an& 3-84 .
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3-84 fl{k PLL &34

module GW_PLL (clkout, clkin):;

output clkout:
input clkin;

wire
Wwire
wire
wWwire
Wwire

lock o;
clkoutp o:
clkoutd o;
clkoutd3 o;
gw_gnd;

assign gw_gnd = 1°b0;

PLL pll inst |

L

.CLECUT (clkout) ,

.LOCK (lock o),

.CLEQUTF (clkoutp o),

.CLECQUTD (clkoutd o},

.CLEOUTD3 (clkoutd3 o),

.RESET (gw_gnd) ,

.RESET_F(gw_gnd),

.RESET_I(gw_gnd),

.RESET S5(gw_gnd),

LCLEIN(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}),
.ODSEL ({gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd}),
.P5DA ({gw_gnd,gw_gnd,gw_gnd, gw_gnd}},

.DUTYDR ({gw_gnd,gw_gnd, gw_gnd,gw_gnd}),

.FDLY {{gw_gnd, gw_gnd, gw_gnd, gw_gnd})

defparam pll inst.FCLEIN = "100";

defparam pll instc.DYN IDIV SEL = "false";
defparam pll inst.IDIV SEL = 0;

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

defparam pll inst.DYN ODIV_SEL = "false";
defparam pll inst.CODIV_SEL = 2;

defparam pll inst.P5DA SEL = "0000";
defparam pll inst.DYN DR EN = "true";
defparam pll inst.DUTYDA SEL = "1000";:

defparam pll inst.CLEGUT FT DIR = 1'bl:
defparam pll inst.CLECOUTF _FT DIE = 1'bl:
defparam pll inst.CLEQUT DLY STEP = 0O;
defparam pll inst.CLECUTF DLY STEF = J;
defparam pll inst.CLEFB SEL = "intermal":
defparam pll inst.CLEOUT BYPASS = "false";
defparam pll inst.CLEOUTP_EBYPASS = "false";
defparam pll inst.CLEQUTD BYPASS = "false";
defparam pll inst.DYN SDIV SEL = 2;
defparam pll inst.CLECUTD SRC = "CLEOUT";
defparam pll inst.CLEOUTD3 SRC = "CLEOUT";
defparam pll inst.DEVICE = "GW2ZR-55";

endmodule //GW_FPLL

R RHIEIZ 1P @30 B ST

X e H P szBr M, 1P Core Generator T B 75724414k PLL ¥t
RS, TR RAEE P B IZ 1P it SO O AR SO, &l 3-85 Bz .
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3-85 F PB4k iz 1P 8 i+ 3B B4 31

GW_FLL your instance name |
.clkout (clkout_o), //output clkout
.clkin{clkin_i}) //input clkin

IP Core Generator % PLL =5
B P 7 PR AR AR NI Ry 100MHzZ, 4 Iy 300MHzZ, AR

FE e bt Ad e E AR AR 45, J3 40t Bh i A8 B Ho 4 A5y 150MHz

] PLL IP, UL device i%&$ GW2A-LV55PG1156C8/17, General Mode 14,

AIEBC B WK 3-86 i, i “OK”, FEAH P RFEER PLL IP &1 3044
FEAER) PLL P Bt OB e H s B NBCE S+ “Create In” 15 B 14

o

3-86 PLL IP Customization 1% &

PLL A
it
File
Target Device! GH2ZA-LYSSPGIISECE/TT Language: [Verilog -]
Creats In E:l Stestiip_cerebsraiav_pll ()
Module Hame:  GH_PLL Fils Hame:  gn_pll
Options
Mode [ Bypass= W
@ General Mode () Adwanced Wode Expected Frequency (3.125°500): 300.000 |2
PLL Phase And Tuty Cycle Adjustment Beliaremma (E3):
. ) VOO Divide Factor
© Dynanic @ Static
e~ @ Dymanic
[[1 PLL Reset [] PLL Fower Down Tnitial Value |2
i CLETH Statie z 2
cheuts Clock Frequency (3°500): 100.000 % P
Divide Factor
) CLEUTE
@ Dynanic
N 7
Tnitial Value(1°B4): [1 Brctile AR L Tymess
Static (17B4- B Phase And Duty Cycle Adjustment (Static)
o Phase (degree) 45 -
CLETH Divider Reset
Duty Cyele (k1/18)
T CLEOUTD
S [ Enable CLKOUTD | | Bypass
Divide Factor Source
ae 50 @ CLEOUT () CLEOUTP 3
@ Dymenic

0k | [ camcel | [ kelp

DLL 4:%% Delay Lock Loop (REIREiIHIAN), FEH T@# M HAAE 5 1)
FAAMORE IS, P — MRS R (R 4E ) . 7E IP Core Generator S
M DLL, FUHA M2 R DLL FOA S E BAEE, i 3-87 Fims.
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3-87 DLL I BB E
a‘}; IP Core Generator EI

Target Dewice GH1F-LY4LQ144C5/T4 [ D

MName
el Hard Module
4 CLOCK

|&& DL

DLL

4L osc

DSP
Type:
13C Yp

Memory Vendor:

v v v v 7

User Flash
I» Soft IP Core

SPMI Summary:

% o Information

DLL
GOWIN Semiconductor

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

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

1F IP Core Generator LY, X7 “DLL”, 5fH “IP Customization” &
Mo %5 445 File Bt BHE. Options BB AE. i HECEAER, DL %

£

£ “Help”, ¥ 3-88 fias.
3-88 DLL HY IP Customization B 0 45#

o4 IP Customization m
File
Target Device: GHIN-LVALQ144C5/T4 FllegaEJfELanguaga.
Create In E:\l 9testhip_corelsratzs dll ()
Module Wane:  GH_DLL File Name: gw_dll
Options
i Delay Cods (degree): OptionsELBAE
—® stop
lock 9=
— reset
iR OB EAE
Helpd#
—
[ ok ) cancel || neln ||

SUG284-1.8
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1. File FLEAE

File FiC EHEH THCE ™4 DLL S SCAFAR RS B, anf&] 3-88 rhifx
TR “File FLEME” s

DLL f#) File it & HE ()48 FH AN SP i )24, 1523 3.1Block
Memory>3.1.1SP [ File fit EAE.
2. Options At BAHE

Options Mt & AE F T L & B4k &1 = Ji 3 DLL Wih SO DLL FIRC A5 2.
1P 3-88 FkRrIE) “Options FCEHE” FTw.

® Lock & Code: i%#: LOCK FI STEP % H 75 5.

- H4i%#F “Force Lock and Code” if, LOCK #itih 1, STEP %

H N 255;
- Y% “Generated From DLL Loop” i, LOCK F1 STEP (X%
HE DLL P24

® Delay Code (degree): tHfiz%. AJiE#E 101°, 112°, 123°, 135°,
79°. 68°, 57°. 45°, 90°tHfi .

® Lock Mode: #iitt Lock # =ik ¢
- 4i%E# “Normal Lock Mode” i}, DLL f)Z%( DIV_SEL & & N

1'b0,
- Mi%&F “Fast Lock Mode” I}, DLL K% DIV_SEL & &N
1'bl.

3. g B AE R

P BAEE 27 IP Core IBCE S RRGINER], W& 3-88 1) “HCEAHEE]”
I

4. Help %41
Hiff “Help”, &7~ IP Core INECEAS BRI, Wi 3-89,
3-89 Help 5 2

Information
Type: DLL
Vendor: GOWIN Semiconductor
s . GW FPGA provides a Delay Locked Loop (DLL), which provide code scaling capability to shift 90 dearee delay code down to
ummary: !
45 degree or up to 135 degree by 11 degree jump.
Options
Force Lock and Code - In this mode, the STEP value is forcibly st to 255.
Lock & Code
Generated From DLL Loop - This mode ensures STEP value is generated by the DLL Loop.
Delay Code(degree) Specify a delay code (degree) for DLL.
Lock Mode Allows you to select Normal Lock Mode or Fast Lock Mode.

& 3-90 fiisx, DLL [ “IP Customization” & M E 5ek )G, ik
“OK”, PRI E S “File Name” iy 44 ) = AN S0
- BlkE = EE DLL %t e “gw_dilv”;
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- HPBIAZ P B SO IR S “gw_dIl_tmp.v”;

- Pk J5iE DLL RS E S “gw_dllipe”.

Unfe B R PR IE S /2 VHDL, FPEAERIRT N R S & N.vhd. Rid
L verilog 1 & B 4 77 AR 1S

3-90 Fid & AY IP Customization

' IP Customization D |
J 5l

DLL &
Fils
Target Device: GHIN-LVALQI44C5/T4 Lemgmoa?
Create In E:4l.9testhip_rorstsretign_dll ()
Wodule Hame: W _DLL File Hane:  ge dll
Options
Lock & Code Force Lock and Code -

» clkin Delay Code (degree)
S Lock Made: Hormal Loack Mode =
—stop
lock —
— reset
0K ] [ Cancel ] [ Help

4k DLL &3t

%1k DLL ¥ i 304 8 5 2 1) verilog AR, B R AR $E IP Customization”
R DLL BC®, F=4 7 Seiik ) DLL, il 3-91 Fis.
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3-91 Bi{k DLL &+

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

ocutput lock:

input clkin;

input stop:

input reset;

wire gw_gnd;
assign gw_gnd = 1°'E0;

DLL dl1l imst |
.STEP (=tep) ,
LOCE (lock) ,
LCLEIN(clkin),
.STOP (=stop) ,
.RESET (res=set),
.UPDHCHTL (gw_gnd)

) :

defparam dll inst.DLL FORCE = 1:
defparam dll inst.CODESCAL = "000";
defparam dll inst.SCAL EN = "true";
defparam dll inst.DIV_SEL = 1'kE0;

endmodule //GW DLL

R PBILIZ TP & 3 YRR S

IP Core Generator . H% &R P IsEhRM R, 7Er= 46146 DLL 3113
P ERS, TR RAEE P BALIZ 1P it SO AR R A, & 3-92 B .

3-92 A PBIEZ 1P istit SO B 8 301

W _DCLL your instance name |

.3atep(step o), SSoutput [7:0] step
.lock({lock o), //output lock
.clkin{clkin i), //input clkin
.3top(stop_1), //input stop
.reget(reset_i) //input reset

IP Core Generator 2 DLL 74l

WA P Fr=A  DLL FeAER R e, AHAZIH %y 45° , Lock A Fast
i DLL IP, UL device i£#% GW2A-LV55PG1156C8/17 Fffl, Fiimfic &
W 3-93 o, iy “OK”, F=AEH P AT DLL IP it 304

P4 DLL IP BEit SO e B R BN EC E S “Create In” 3B B
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3-93 DLL IP Customization % &

2w IP Customization @Iﬂ

File
Target Device: GYZA-LVSSFGL1SECE/IT Language:
Create In: E:4l Btesthip_corsterchar_dll ()
Module Hame:  GH_DLL File Hame: gw_dll
Options

—m clkin Lock & Code: Force Lock and Code -

cenprare | | Deles Cote tdogren

Lock Mode: Fast Lock Mode -

—® stop

lock
—reset
[ g ][ ceneal |[ Help

OSC 2 Fr N eb#E, HE KHiZ N 250MHz, 7E IP Core Generator %[
L OSC, A4 M4 B~ OSC (S BMEE, & 3-94 Ffix.

3-94 OSC K B =

w1 IP Core Generator

Tarzet Device: |  GH1N-LVALQ144C5/Td [ D

MName
4 Hard Module
4 CLOCK

o DLL
| &% osc
& PLL

b Dsp

b I3C

P Memary

3 SPMI

b User Flash

> Soft IP Core

0sC

Information
Type: 0sC
Vendor: GOWIN Semiconductor

Summary:

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

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 / GWIN-4B /
GW1NR-4 / GW1NR-4B is about 210MHz,GW 1N-1/GW1N-15/GW1NS-
2/GWINS-2C/GWINSR-2/GWINSR-2C is about 240MHz,other devices
are about 250MHz.

7E IP Core Generator #t[H, i “OSC”, ##H OSC i “IP
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Customization” & H, %% 45 File id EAE. Options Bt B HE. i L &
HE A5 B4 “Help”, tnl&d 3-95 Fir.

3-95 OSC [ IP Customization & 4543
( 2% IP Customization @Iéj\

0SC o

File

Filefit E1E
Language

Target Dewice: GHIN-LV4LO144C5/14

Create In: E:\l. Stesthip_corelsrchgw_osc E]

Module Hame: GY_0SC File Hame: gw_os=c

Options

Optionsfit. BHE

oscout =

Frequency Divider: 100 12| (2™128)

iR OREE
E] E] Hel pﬁﬁq

[ 0K ][ Pomrr] ][ Help ]I

1. File fic &z

File B EAEFH T-HCE 74 OSC Ll U AR S, &l 3-95 Hifr
) “File FLEMNE” Fiw.

OSC K File B & HE {1 A1 SP AH 925180, %3 % 3.1Block
Memory>3.1.1SP [ File it EAE.
2. Options At BAHE

Options fig & HE A T Bt B 446 5 = 5% OSC it 347 OSC KRt B15
B, Wl 3-95 FriER “Options BLEHE” s .

Frequency Divider: 7 4il{E . ZE N 2 MR, BUETEEY 2~128.
3. iy AT EAE

Bic B AE 27~ IP Core (WL E 245 FRnBIMER], W&l 3-95 FbriF iy “AcE
MEE]” Frw
4. Help 241

il “Help”, o IP Core HIBCE {5 BT, Wik 3-96 Fix. Help
T AL IP Core IIMEZEN 44, LA Options 75 AC B 1) & 22350 W] .
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3-96 Help 5 B
0SC

Information

Type: 0sC
Vendor: GOWIN Semiconductor

Internal clack generator OSC. The user can change the value of the option "Frequency Divider” to generate a different
output clock frequancy, which can be one of 64 values: 1/2, 1/4, 1/6, 1/8, 1/10, ___ or 1/128 of the oscillator frequency.

Summary: Different devices have different oscillator frequencies, GW1N-2 / GW1N-2B / GW1N-4 / GW1N-4B / GW1NR-4 / GWINR-4B
is about 210MHz, GW1N-1/GW1N-15/GW 1NS-2/GW1NS-2C/GWI1NSR-2/GW1NSR-2C is about 240MHz, other devices are
about 250MHz.

Options
Frequency Divider Allows you to select any even number between 2 ~ 128,

IP & RS

K 3-97 flizn,  OSC K “IP Customization” & L& 5 n, M
“OK”, FEALIBLE S “File Name” iy 44 [ = AN S04

- BMLE = JEE OSC i “gw_osc.v”;

- HPEMZ P W SRR U “gw_osc_tmp.v”

- Pk J5iE OSC MIELE Xt “gw_osc.ipc”s

UC B IR B IE S & VHDL, FPEAERBITRA L RS .vhd. Fid
L verilog 1 & B4 77 AR 1S

3-97 B &Y IP Customization
( e IP Customization M ‘

0SC e

File

Target Device: GHLH-LV4LQ14405/T4 Language:
Create In: E:h1. Otesthip_corelsrelgw_osc E
Module Hame: Gif_0sC File Name: gv_ose

Options

oscout —

Frequency Diwider: 128 2] (2™128)

B &

[ ok J[ Cencel |[ Help

B4k OSC &3t

B4k, OSC it 3 M523 1) verilog e, #EARYE “IP
Customization” #f#) OSC it &, =4 7 sLflfbr OSC, Wil 3-98 frurs.
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3-98 Hil{¥. OSC &3
module GW_OSC (oscout):
output oscout;

O5C osc_inst |

LO5COUT (oscout)
)

defparam osc_inst.FREQ DIV = 128;
defparam osc_inst.DEVICE = "GW2ZR-535";
endmodule /) ;EN_C S5C

B PHI4EZ 1P &334 RO R ST

IP Core Generator . EL# & H P sehrBiH, =444 OSC wit 3L
P ERS, TR RAEE P B IZ 1P it S AR AR SO, & 3-99 B .
3-99 H Rfil{LiZ 1P it 304 ra B 344

GW_OS5C your_ instance name |
.o2cout (o2cout_ o) J/output oscout
b

IP Core Generator 2R OSC 7=4l

WA P FEEER S ZE N 25MHz ) OSC IP, L. device %%
GW2A-LV55PG1156C8/17 %1, Fimfc & & 3-100 frwx, Hidi “OK”, 7=
HEH PR E R OSC IP it 3ot

FEAE) OSC P B SO /e H X B AL & A1 “Create In” 15 & 4%
1%,

3-100 OSC IP Customization % &
( ", IP Customization lil_g_hj\

R
0SC Rhd
File
Target Device: GHZA-LVESPGL1SECE/IT Temgnoga?
Create In: E:h1.9testhip_corehsrchaw_osc [:]
Module Hame:  GH_DSC File Hame! gv_osc

Options

osoout ==

Frequency Divider: 1002 (2™128)

& &

0K | [ Caneal |[ Help
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3.4 User Flash

User Flash j& P INfE. 7F IP Core Generator %t H ¥ User
Flash, %A < &7~ User Flash BOAH A5 BARE, 40k 3-101 ATs.

3-101 User Flash BI{5 B =

. 1P Core Generator

=lfre =

B
Name
a Hard Module User FIaSh

> CLOCK

3 DSP

e Information

> Memary

’ sPMI Type: User Flash

4 User Flash

& User Flash Vendor: GOWIN Semiconductor

> Soft IP Core Summary:

GW1N series FPGA products provide user Flash memory resources
(User Flash). Different devices support different Flash, including
FLASH96K, FLASH96KZ, FLASH128K, FLASH256K and FLASHG08K.

4 1 | »

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

7E IP Core Generator L H, X7 “User Flash”, 3 User Flash ]

“IP Customization” & [, %% HAHE File Bt & AEF g O EMERE, WK
3-102 Ao

SUG284-1.8
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3-102 User Flash HJ IP Customization & 04544

., IP Customization I_I—J? e e
R
User Flash e
File
Target Dewice: GH1N-LVALQ144C6/TS FilefR BHE emgrega;
=R Create Im: E:h1. Stesthip_rorehsrelgw_user_flash C]
e b Module Name:  Gf_USER FLASK File Name: gw_user_flash
— =
[~
— == ou 21 D] ==
— =rase
— prog
— st
el cHin[31:0)
i
[:] [:] uﬁDEEEﬂ@ Hel ﬁﬁ$
0k | [ Coneal | Help |
5. File it B AE

File it B AE /T & 77 4 User Flash Szl 4k e AH 5415 5., 1n & 3-102
PR “File BLEHE” Pw.

User Flash [ File Fit & HE {5 AT SP #EL 4L, 152 % 3.1Block
Memory>3.1.1SP H[1] File fic B AE.

vE!
® HTHi¥xf; FLASH96K ] device 5: GWI1N-1/GW1N-1S

® I KF FLASH96KZ ] device H: GWINZ-1

® I HF FLASH128K [f] device fi: GW1NS-2/ GW1NS-2C
IGW1NSR-2/GW1NSR-2C

® I #F FLASH256K [ device fi: GW1N-2/ GW1N-2B/GW1N-4/ GW1N-4B/
GW1NR-4/ GW1NR-4B

® 7 Hi FLASH608K [ device 5: GWIN-6/ GW1N-9/ GWINR-9
® i Target Device i FF[k _Fid 2 A HA device, User Flash BK, Joikii= Xt
1P,

6. iy I AC EAE K

User Flash % A2 55 5 Device IiE#EAG <, R4 AF ) Device 15 5
SRR EAE B P R AT IP Core [WECE 45 RonBIMER], a1l 3-102 HifriE
1) “BCEMER” Frs.
7. Help %4l

Hifi “Help”, 7R IP Core WIELEE BT, 41/ 3-103 ffi7~. Help
TS IP Core FIMEELAN2H, DL A Options 7% JiC & 11 &7 230 B o
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3-103 Help 5 2

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 FLASHS6K, FLASHS6KZ, FLASH128K, FLASH256K and
FLASHG0BK.
Note

If the target device is GWIN-1/GW1N-1S , the primitive FLASHS6K will be instantiated in the customized module. For the primitive
FLASH96K, data input and data output’s width is 32, input RA and CA's width is 6.

If the target device is GWINZ-1, the primitive FLASHS6KZ will be instantiated in the customized module. For the primitive
FLASH96KZ, data input and data output’s width is 32, input XADR and YADR's width is 6.

If the target device is GW1NS-2/GW1NS-2C/GW1INSR-2/GWI1NSR-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 GWIN-2/GW1IN-2B/GWIN-4/ GW1N-4B/GWI1NR-4/GW1NR-4B , the primitive FLASH256K will be instantiated
in the customizad 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 GWIN-6/GW1IN-3/GWI1INR-9 , the primitive FLASHE08K will be instantiated in the customized module. For the
primitive FLASHG08K, data input and data output’s width is 32, input XADR's width is 9, input YADR's width is 6.

IP & RS

&l 3-104 fizn, User Flash ) “IP Customization” & H it B 5¢ i »
By “OK”, PRAEUURLE S “File Name” i 44 1) = AN S0

- Bk = JEE User Flash it 30#F “gw_user_flash.v”;

- HPEMZ P W SO BR S “gw_ user_lash _tmp.v”;

- BMbJEE User Flash [BCE S “gw_ user_flash.ipc”s

WG B IR IIE S & VHDL, PRI U4 E S0 vhd. T id
L verilog 1 & ABIA 4477 AR 1S
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3-104 B2 & /Y IP Customization

( ", IP Customization u—J@ e e )

User Flash %)
File
Target Dewice: GHLN-LVALOI44CB/TS EemgneEas
Create In: E:h1. 9testhip_corehsrehgw_user_flazh E]
Module Hame: G _USER_FLASH File Wame: gw_user_flaszh

— smrEi0]

= yadr5:0]

—_—

— e

—_—e dout{31:0] ===

= rzs e

= prog

= st

= din[21:0]

& &
0K ] [ Temel ] [ Help

514 User Flash &34

%4k, User Flash ¥ itk h5e 1 verilog Fibk, iy “ip
Customization” #1[f) User Flash At &, 74 7 52614k 1¥) User Flash, &
3-105 Ffine GWIN-4 =2 i th SO HR SEIAL 2 iR 1 FLASH256K .
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3-105 $l4k User Flash &1

module GW_USER FLASH (dout, xe, ye, se, prog, erase, nvatr, xadr, yadr, din):

putput [31:0] dout;
input =e;

input ye;

input se;

input prog;

input erase;

input nwvstr:

input [6:0] xadr;
input [5:0] vadr;
input [31:0] din;

FLASH256K flash_imnst |
.DOUT {dout) ,
LXE (xe),

.YE (ve),

.5E (3e) f

. FROG (prog) .,
.ERASE (erase),
.NVSTR (nvstr),
.XADE (xadr),
.YADR (vadr) ,
.DIN{din)

17
endmodule f/GW_USER FLASH

R PEHILIZ TP & 3B RIR S

F e B P s2BRrM E, 1P Core Generator T E7F 724244k User Flash
VeSO RIS, TR P 4% (P it SO AR So ik, &l 3-106
Fs o

3-106 F PBIl{LiZ 1P %3048 B Eah 3044

GW_T3EE_FLASH your instance name |
.dout {dout_o), //foutput [31:0] dout
Lxe(xe_ i), f/input xe
ye(ye_i), f/input wve
.3e(se_1i), //input s3e
.prog{prog_1i), //input prog
.erase(erase_i), //input erase
.nvatr({nvatr_i), //input nvatr
.Hadr (xadr i), //input [€:0] xadr
.yadr (yadr i), //input [5:0] yadr
.din{din_i} //input [31:0] din

IP Core Generator % User Flash 741

PLP= A GWIN-4 2814324351 FLASH256K J9fil, WA P Bl E Ahiik
¢ device ¥ GW1N-LVALP144C6/15, A & wi & 3-107 7~, i “OK”,
P F P TR ) User Flash 1P 5 S0

F=AE) User Flash IP Wit SCHRRE H R B ONBCE SR H “Create In”
W E AR,
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3-107 User Flash IP Customization % &

< IP Customization

User Flash

ot ng

File
Target Devics: GHIN-LV4LO144C6/IS Language:
Create In: E:h1. 9testhip_corehsrchgw_user_flash
Module Hame: G _USEE_FLASH File Hame: gw_user_flach
— 5]
— 5]
— iz
— e
— e CougI 0] =
— erase
= 00
— rEtr
= 31 0]

[ o [ ceneal |[ 3elp

I3C IP LA milt . [IRINFE, FEZ 12C F1 SPI (A Jes it ., 1P

Bt 7 AEE, AT BE A R M ) A SE IR E I Th g 7E IP Core

gk de

Generator 51 F 8.5 13C 1 13C SDR, Fitii4 4> &7~ 13C SDR [4E %

= BEMEEE, fnE 3-108 iR
3-108 I3C SDR HI{E B =

. IP Core Generator =N Bl |
5
MName
4 Hard Module I3C SDR

b CLOCK

3 osp

4 B Information

o I3C SDR

o Memory Type: I3C SDR

> SPMI

b User Flash Vendor: GOWIN semiconductor

Soft IP Core Summary: GW I3C IP supports high-speed, low-power, and other critical features

that are currently covered by I12C and SPI. The structure of the IP
provides registers that enable users to control and implement specific
functions flexibly.

Copyright(C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.
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7F IP Core Generator #tiiid, Xl “13C SDR”, #H 13C ] “IP
Customization” & I, 1% H 5 Options AL B HE. File Fic & AE 1yt H AL &
FEWE, 4P 3-109 AR

3-109 I13C B9 IP Customization & 4544

'%, IP Customization u—J@ et S
. gl
13C: T3C SDR &
File

e Targst Device: GHINZ-LVICSIECE/IS Filef AR Temgrergs [ &

i o
::: . Create In: E:4l. 9testhip_corebsrehaw_ide ()

-

Module Hame: G _I3C File Hame: gw_i3c

Optioms

R &
IR EEEEEEREE

]
]
|
|
]
]
]
|
—cux
I
—afous -~
:: 3;: OptionsElE1E
—
— S ST
—#reciois
e
J SCLPULLOEN [
—»zoa . .
| SEMDAHE
N —— s e SLAVE STATIC ADDRESS: 00 |%] (7 BOO™T' KTF)
N — .
= SENDC
— s APULLDEN [
L
—» =TS g
—b{zmT N
— STORC
. T2
e i STORO [
— sTOR
B E i OREE Helpd#dl

0K | [ Comcel ]i Help ]l

1. File fic EAE

File fit B HEA T-HCE =4 13C Sk SR IAH B 2, A&l 3-109 #riE
[ “File FEEEHNE” AR,

I3C ) File Bt & HE I AT SP B K251, %5 % 3.1Block
Memory>3.1.1SP H1f File it EAE.
V)
HAIMY A GWINZ-1 ¥ 13C, 41 Target Device &4 HAth device, 13C B, Tikr=Axt
M IP
2. i P EAE A

Fic B AHE R IP Core R E 25 FORBIHER, a1/ 3-109 Hhprid: i A &
HE T 7
3. Options At BHEK

Options Mt & HE FH T I & 4k J5 18 13C Wit Sofhh 13C B EE, W
K] 3-109 FhrIER “Options BCEHE” s .

SLAVE STATIC ADDRESS - #& & MHLEIE S HE
4. Hlep %41

Hif “Help”, &7~ IP Core MBS SR ULIH, W 3-110 fi7x. Help
UM LTS IP Core FIMEEEA4H, LLK Options #5 AL B 1 147 B 10 BH .
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3-110 Help 5 2

I3C SDR
Information
Type: I3C SDR
Vendor: GOWIN Semiconductor

GW I3C IP supports high-speed, low-power, and
other critical features that are currently covered by

Summary: I2C and SPI. The structure of the IP provides
registers that enable users to control and
implement specific functions flexibly.

Options
" opion  pescriptn |
SLAVE STATIC SLAVE STATIC ADDRESS - Specify the static
ADDRESS address of slave.

IP 4 B3t

& 3-111 7, 13C f#9“1P Customization & it & 58 G , Hii“ 0K,
PEAE AR B SO/ “File Name” #4411 = AN S0

- PlMbE =R 13C B e “gwi3c.v;

- AP EMZ P U SO EAR SO “gw_i3c _tmp.v”s

- Bk JEE 13C ECE SO “gw_i3c.ipe”s

i verilog & 5 P AR K A
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3-111 B2 & /Y IP Customization

"% IP Customization

? [ |

I3C: I3C SDR

File

Target Dewice: GNINZ-LVICS1BCE/IS

o
5

Lnguugs

— AAC
— s ™
— oo -y Create In: E:%1.9testip_corelsreligw_i3c E]
= AT
—w{acis L Module Hame: G_I3C File Hame: gw_i3ec
= ADORE .
_ . Options

—c= DoEUET O] .-
e
— e S
b ) FPRITYERROR [
—{or
|z S0 -
== scioey .
= RECOHE
— RECVOLS SCLAULLO [=
—#{az==r ~
—al = SCLALLLOEN [
— S0 oA |-
— SENDARS
—a| oA A0 e
- = SLAVE STATIC ADDEESS: 00 || (7' h0O™T’ LTF)

SENDDHS ARO[
= SENDOLS
— S SOAFULLOEN [~
— STRTC
—{ =TS o[-
—a| SRS -
= STOPC
i STTT0] [~
=8 STOPSUS Ty
] STOFDS

0K ] [ ] ] [ Help

4k 13C "It

B4k 13C Wit SO A 5 #E 1 verilog AR B, R HR AR E IP Customization”
R 1I3C iR E, P74 TS24y 13C, i 3-112 fisn. GWINZ-1 P74

BEUE SO A s AL e A 5L 13C
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3-112 ik 13C i34

module GH_I3C
state, =sdac, sclo, sdaoen,
sclpulloen, lgys, cms, acs,
3ic, stopc, strte, strthds,
stophds, senddhs, senddls,
ce, reset, clkl;

ocutput lgyo;
output cmo;

output aco;

output zao;

output sio;

output stopo;
output strto;
output parityerror;
ocutput [7:0] dobuf;
cutput [7:0] dout;
cutput [T:0] state;
ocutput sdao;
output sclo;
cutput sdaoen;
output scloen;
ocutput sdapullo;
ocutput sclpullo;
output sdapulloen;
cutput sclpulloen;
input lgys;

input cms;

input acs;

input ==as;

input stops;

input sStrta;

input lgycr

input cmec;

input acc;

input aac;

input siec;

input stopc;

input strtoc;

input strthds;
input sendzhs;
input sendzals;
input ackhs;

input ackls;

input stopsus;
input stophds;
input senddhs;
input senddls;
input recwdhs;
input recwdls;
input addrs;

input [7:0] di;
input =sdai;

input scli;

input ce;

input reset;

input clk;

lgyo, cmo, aco, aao, sSio, stopo, sStrto, parityerror, dobuf, dout,

scloen, sdapullo, sclpullo, sdapulloen,

aas, stops, strts, lgyc, cme, ace, aac,
sendahs, sendals, ackhs, ackls, stopsus,
recyvdhs, recwdls, addrs, di, sdai, scli,
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I3C i3ec_inst |
LEYO (1gyol ,
-CHMO (emo) ,
ACO{aco),
ARC{aao),
-5I0(=io),
-STI0PO (stopo) ,
.STRTO(strtao),
-PRRITYERROR (parityerror),
.DOBUF (dobuf) ,
DO (dout) ,
-5TATE (state),
5020 (sdao) ,
-5CLO{sclo),
-SDRACEN (sdacen) ,
-SCLOEN (scloen) ,
-SDAPULLO (sdapullao),
-SCLPULLO (sclpullao),
-SDAPULLOEN (sdapulloen) ,
-SCLPFULLOEN (sclpulloen) ,
-LEYS (1gys),
-CHMS (cma) ,
BCS (acs),
RS laas),
-5TOPES (stops),
-STRTS (strts),
LEYC{1gyel ,
-CHMC (cme) ,
JBACC lace) ,
JRAClaae),
-.8IC{=3iec),
-ETOBC (stopec) ,
-BTRTC (3trte)l,
-STRTHDS (atrthds) ,
-SENDRHS (sendahs) ,
-BENDRLS (sendals) ,
-ACEHS (ackhs) |,
-BACFLS (ackls) ,
-BTOESUS (stopsus) ,
-STOPHDS (stophds) ,
- SENDDHS (senddhs) ,
-SENDDLS (senddls) ,
-BECVDHS (recvdhs) ,
BRECVDLS (recvdls) ,
-BRDDRS (addrs) ,
.DI{di),
-SDAT (=adai),
-SCLI{secli),
.CE(ce),
-BRESET (reset),
-CLE{clk)

defparam i3c inst ADDRESS = 7'b0000000;
endmodule //EA_I3C

module I3C |

o ffagsertc ACE clear

EEe S fasserc ACE output

rns, S fagsertc ACE s3et

RCC, ffagsert continuity clear
LCEHS, fFACE high period divider
ACELS, FFACE low periocd divider
LCD, ffassert continuity ocutput
ACE, ffassert continuity set
LDDRS, ffzet dynamic address
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CE, Jfelock enable

CLE, //eclock input

CHC, Jfourrent master Set

CMO, Jfourrent master output

CMs, Jfourrent master Set

DT, Jfdata input

Do, JS/funbuffered data output

DORUF, fSibuffered data output

LEYC, S flegacy mode clear

LEYD, fSflegacy mode output

LEYS, Jfenter legacy mode set

BRRITYERROR, //indicater of parit bit error

RECVDHS, JSfaet receiving data high period divider
RECVDLS, S faet receiving data low period divider
RESET, Jfaayn_reset, active high

SCLI, JSfaecl input

SCLO, JSfacl putput

SCLCEN, JSfael putput enabkle, active low
SCLEULLD, JSfaecl pull-up output

SCLEULLOEN, //scl pull-up cutput enzkle, active low
SDRI, Jfada input

SDRO, Jfada output

SDROEN, Jfada output enabkle, zctive low
SDAPULLD, ffada pull-up ocutput

SDAPULLOEN, //sda pull-up cutput enzkle, active low
SENDRHS, S faet sending address high period divider
SENDRLS, Jfaet sending address low period divider
SENDLDHS, S faet sending data high period divider
SENDDLS, S faet sending data low period divider
5IC, JSfaystem interrupt clear

510, JSfaystem interrupt output

STRIC, Jfatart celar

STRTOC, Jfatart output

STRIS, ffatart set

STATE, Jfatate output

STRTHDS, ff3et start hold time

STORC, ffatop clear

STORD, f/3top output

STCQES, Jfatop et

STQPESEUS, J/S3et stop setup time

STOPHDS Jf3et stop hold time

parameter ADDRESS = 7'k0;

input LEYS, CMS, ACS, ARAS, STOPRS, STIRTS;
output LEYD, CMO, ACC, AARD, S5IC, STOPD, STRIO;
input LEYC, CMC, ACC, ARAC, S5IC, STOPC, STRIC:
input STRTHDS, SENDAHS, SENDALS, ACEHS;

input ACELS, STOPSUS, STOPHDS, SENDDHS:

input SENDDLS, RECVDHS, RECVDLS, ADDRS;
cutput PARITYERRCR;

input [7:0] DI:

cutput [7:0] DOBUFE;

output [7:0] DO:

cutput [7:0] STATE;

input SDAI, S5CLI;

output SDAD, SCLO;

output SDACEN, SCLOEN;

output SDAPULLO, SCLEULLO;

output SDAPULLOEN, SCLPULLODEN;

input CE, RESET, CLE;

endmodule

R RHIEIZ 1P @30 B ST

=8 F P 1 S2BRrB FH , IP Core Generator T B 78724414k 13C it 3044
FIFEIE, IRRAEE PB4 Z 1P Bt SO AR SCF, i 3-113 Fias.
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3-113 A PHI{LZ 1P st 3O B 30

GW_I3C wyour instance name (
.lgyo(lgyo_o), //output lgyo
.cmo (emo_o), //output cmo
.aco(aco_o}, J//output aco
.aac (aac_o), //output aao
.sio(=sio_o), //output =io
.stopo(stopo_eo), //output stopo
.strto(strto_o), //output strto
.parityerror (parityerror o}, //output parityerror
.dobuf (dobuf o}, ffoutput [7:0] dobuf
.dout {(dout_o)}, //output [T7:0] dout
.state(state_o), //output [7:0] state
.gdac(=zdac_o), J/output =dac
.sclo(sclo_o), /foutput sclo
.gdacen (2dacen o), J/output =sdacen
.scloen(scloen_oj, ffoutput =scloen
.sdapullo(sdapullo o), Jfoutput =sdapullo
.sclpullo(sclpullo_o}, Jfoutput sclpullo
.sdapulloen (sdapulloen o), S /foutput =dapulloen
.sclpulloen(sclpulloen_o), J/output =sclpulloen
-1gys (lgy=s_i), //input lgys
.cms (cme_1i), //input cms
.acs(acs_1i), //input acs
.aas(aas_i), //input aas
.stops (stops_i), //input stops
.strts(strts_i), //input strts
.lgycilgyc i), //input lgyc
.cme (eme_i), //input cme
.acc(acc_ i), //input acc
.aac(aac_i), //input aac
.sic(sic_i), //input s=sic
.stopc(stopc_i), //input stopc
.strtc(strrc_i), //input stretc
.strthds (strthds_i), //input strthds
.sendahs (sendahs i), //input =sendahs
.zendals (sendals_i), //input sendals
.ackhs (ackhs i), //input ackhs
.ackls (ackls_i), //input ackls
.stopsus (stopsus_1i), //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), //input [7:0] di
.gdai(sdai_i), //input sdai
.scli(seli_i), //input scli
.cefce i), //input ce
.reset(reset i), //input reset
.clk(clk i)} //input clk

IP Core Generator 4 R 13C =41

LA GWINZ-1 #3432 RFI 13C il £ IP e & 5 L% device

GWINZ-LV1CS16C5/14, FH:AR4EH P Z KL B Options L& (5 &,
il 3-114 7x, Hidr “OK”, FRAER P AT 13C IP it 3.

Fi-ThI e

FALE 13C IP it SCARFTAE H SR RIDYEC EL 7 I 7 “ Create In” 87 B #H%
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3-114 13C IP Customization % &

"% IP Customization L 7 &J
- 1T
I3C: I3C SDR &
File
e ola Target Device: GHINI-IVICSIECS/T4 Language:
— a2 :
—w{ sz e Create In: E:hl. Otesthip_corehsrohgw_idc E]
— aceE
—alacis o |- Module Hame: GW_TI3C File Hame: gw_ide
—w{acs
DO O] [
—w{s00ms :
Options
—fcs DOELFTL] e
—fcix
e il
—{cuz PARTYERROR |
=P o]
—s|LEvT =
™= A
—®|REchoHS
SCLPULLO =
= REZET
. SCLRULLDEN [
—* =N DA [
— SENDAHS
== = SDADEN [
e SLAVE STATIC ADEESS: 00 [3] (7' hOO™T' B7F)
—| SENDOHS
TAFULLD [
= SENDOLS
e D APULLOEN [~
—| STRTC
—w =TS so
—.{ =TT STRTO
—s|zoR
J STATEITO) [t
I TR -
—{ 0RO
0K ] [ Pl ] [ Help

3.6 SPMI
SPMI j& — RO s ATH: 0, APk EACEEZR RS (SoC) 4R A HLIA
g (PC) 5—A8Z /MRS AR HEEE (PMIC) BHEIT RGMHE.
SPMI 1 RSt HE% ff FH #.1> SPMI e 28BS A %E SoC PN P H Hs 38 1 FE IR A A
JE A & H k. 7E IP Core Generator A, Hidi “SPMI”, FLiiA < &
7~ SPMI FIAHIE SMEEL, Wi 3-115 Frs.
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3-115 SPMI RY{5 B &

efﬂ, IP Core Generator

Target Device: Gl NZ-Z¥1CS1605,T4 ] [ D

MName

4 Hard Module

p CLOCK

> Dsp

» 13C

> Memory

4 SPMI
& SPMI

o User Flash
o Soft IP Core

-« I 3

SPMI

Information
Type: SPMI
Vendor: GOWIN Semiconductor

Summary:

Copyright(C) 2014-2013 GOWIN Semiconductar Corporation. All Rights Reservad.

Gowin IPCore SPMI is a two-wire serial interface that connects the
integrated Power Controller (PC) of a System-on-Chip (SoC) processor
system with one or more Power Management Integrated Circuits (PMIC)
voltage regulation systems. SPMI enables systems to dynamically
adjust the supply and substrate bias voltages of the voltage domains
inside the SoC using a single SPMI bus.

1E IP Core Generator S+, X7 SPMI, 3 SPMI ] “IP
Customization” % 1. %% H#5 File Fd BHE. Options Bl BAE. ¥ AL E
HE B AN Bh42e4H “Help”, a1k 3-116 Fiw.

3-116 SPMI £ IP Customization & 04544

<4 IP Customization

C31BCS/T4

Create In: E:%\1. Qtesthip_coresrehgw_spmi

FileaE$EL

File Hame: gw_spmi

-

1 o |F

on

r @ Slave

SCLE Hormal Feried: |3

SCLE Low Feriod: S

Sl E

OptionsFRE1E

Clock Frequency: 1 =
D Enable Decode Command

Enable Rezet Command

File
Target Device: GWIHZ-ZV1
Module Hame: G _SENI
Options |
—# CLK
oL ADDROE:0] Functional Configurati
[7] Shutdown by VCCER
cE DATAD[T:0] =i Master/Slave: () Maste
= RESETN
Master Configuration
® LOCRESET STATE[15:0] p== - @
— FA
Respond Delay: |0
. CMD[2:0] =i
»lca Slave Configuration
SDATA - . -
=g ADDRI[20] S0 B
— DATA[7:0] SCLK bt General Configuration
— ENEXT Request Pipeline Steps
D Enable State Code Register
o D Clock From External
IR EHE

Helpd#$A

0K ][ ] ][ Help ]
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1. File fic & HE
File FL BHEA THCE =4 SPMI SLEIA U A MBS, Wi 3-116 H
FriER “File BCEHE” Fis.
SPMI (] File FC B AE {8 FH AN SP R L, HAKEZ% 3.1Block
Memory>3.1.1SP 7] File fit. & AE .
!
HHTX A GWINZ-1 52 #: SPMI, 41 Target Device % £ H:Ath device, SPMI B, Jikr 4
XL 1P
2. Options it & HE
Options M & HEH T HC & W = = i 5 E SPMI i3 SPMI )
RCE(E S, WKl 3-116 HhrvER “Options FLEME" Fix.
Functional Configuration:
- Shutdown by VCCEN: @it #MH 5] il VCCEN J¢H . ik itbik
i, N SPMI HIEAE DRers AT H o
- Master/Slave: ¥ SPMI ¥ &y FEHLELMML
Master Configuration:
- MID: FHL.HID, EEEEH 0-3, ERNER 0.
- Respond Delay: 15 & Wi v ZE IR I ]
- SCLK Normal Period: Normal £z~ sclk #)E K.
- SCLK Low Period: HEARFEZ T sclk B K .
Slave Configuration:
- SID: &E SPMI MHLI ID.
General configuration:
- Enable State Code Register: J& 225 H 2747 %% 640, a5
HPRESAM B 7487k 0, W4 STATE Fdk st — AN /748
- Request Pipeline Steps: W& i5K(E 5 RAEN A FILER P K.
- Enable Decode Command: & H 525 H it . wnSik 5 il dy
%, SPMIK#RS AL, REAR, %lﬂ%ﬂﬂﬁeﬁ%ﬁéf\
- Enable Reset Command: 3 22 H B E a4
- Clock From External: J& FH ak2% B A0 4
Clock Frequency: REGH4PAIZE,
3. lﬂﬁﬂﬁﬂﬁﬂ:
B B HE B 2 410 1P Core HIBC B 45 FonBIHER], &l 3-116 HbritH)
“TEEMER" P,
4. Help %41
Hifi “Help”, &7~ IP Core MBCEE S UL, Wi 3-117 fios.
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3-117 Help {5 82

SPMI

Information
Type: SPMI
Vendor: GOWIN Semiconductor
Gowin IPCore SPMI is a two-wire serial interface that connects the
integrated Power Controller (PC) of a 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 2 single SPMI bus,
Options

T S

) Shutdown by VCCEN - Shutdown by external pin WCCEN. If choose this option,
Functional SPMI's communication function will not be available.
Configuration
Master/Slave - Set SPMI to master or slave.

MID - Set the identifier of the SPMI master
Respond Delay - Sat the rasponss delay time.
Master Configuration - -
SCLK Normal Period - St the period of the sclk in normal mode.
SCLK Low Period - Set the period 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 ragistar.

Request Pipeline Steps - Set the delay step size of the request signal sampling
time.

Enable Decode Command - Enable or disable decoding .If vou choose Enable
Decode Command, SPMI will decode the reset, sleep, shutdown, and wakeup
commands.

General configuration

Enable Reset Command - Enzble or disable the reset command.
Clock From External - Enable or disable the external clock.

Clock Frequency - System clock freguency

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

Help U1 [ AL3E 2471 IP Core IMEE A4, DL Options £ TiAC & 1 16 2
P
IP & R

& 3-118 frn, SPMI ) “IP Customization” & ML E e G, Hir
“OK”, FEALIBCE S “File Name” i 44 [0 = AN S5

- BMLERJEE SPMI B SO “gw_spmiv”;

- HPHGZ P B h SR S “gw_spmi_tmp.v”;

- BMLIRIE SPMIECE ST “gw_spmi.ipc”.

i 2 verilog 15 & P AR SO
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3-118 FE /Y IP Customization

" IP Customization

SPMI: SPMI

—™ CLK
CLKEXT ADDRO[3:0]
—m CE
DATAD[T:O)
—® RESETH
—® LOCRESET STATE[15:0)
—»{pa
SA CMD[3:0]
—sCA
SDAA
= A0 DRIB:0]
— D ATAI[T:0] SCLK
=W ENEXT

=t

et

—

—

-

g

B &

File
L

Target Dewice: GHINZ-IVICS1BCS/T4
Create In: E:4. 9testhip_core'sre\gw_spmi

Module Hame

Options

GH_SENT File Name:  gw_spmi

Functional Configuration
[] Shatdewn by VCCEW

Master/Slave: () Master @ Slave

Master Configuration

MID: o SCLE Hormal Feried: |3

Eespond Delay: |0 SCLE Low Period: 3

Slawe Configuration

SID: 0 %

General Configuration

Request Pipeline Steps: 1 |2

Clock Frequency: 1 i
D Enable State Code Register D Enable Decode Command

D Clock From External Enable Rezet Command

0K ][ Cancal ][ Help

fi4 SPMI ¥ it30

Btk SPMI Bt S0 52 2 1 verilog bR, B HE “IP
Customization” # [ SPMI Bt &, F=Aszf1Lir) SPMI, il 3-119 7.
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3-119 B4k SPMI &304

module T SEMI (addro, datao, =state, omd, =data, =clk, clk, ce, resstn,
locres=et, pa, =a, ca, addri, datai, clkewt, enext):

output [3:0] addro:
output [7:0] datao:
cutput [13:0] =tate:
output [3:0] ood:
incut =data:

inout =clk:

input olk:

input oe:

ZEMI =pmi_ins=t |

.ADDRD {addro] ,

.DATAD (datao] ,

STATE (=tate] ,

.CMD {cmd]

_BDATA (=datal ,

SCLE(=clk] ,

LLE(elk]

LEice] ,

BESETH (re=setn) ,

.LOCBEZET (locreset] ,

BRipal,

ERi=al,

JCAleal ,

.ADDRI {addri] ,

.DATAL (datai] ,

CLEENT {elkewt] ,

ENEXT { exext:]
l
defparam spmi inst.FURCTION_CTEL = 7'bLOCOCL00:
defparam spmi ins=t.MZID CLESEL = 7'bOC0O0O0:
defparam spmi inst BESPOND DELAY = 4'bO000:
defparam spmi inst.2CLE ROEMAL PERICD = 7'bOOCOOLL:
defparam spmi inst 3CLE LOW_PERICD = 7'bOCDOOLL:
defparam spmi inst.CLE FREQ = 7'bOOCOCDO:
defparam spmi inst. SHOTDOWH_EY EMAELE = 1'b0:

endmpdule /S0 _ZEMI

module SPMI (CLE, CLFEXT, CE, BESETH, EKWEXT, LOCBESET, P, SA, CA, ADDRI,

DATAI, ADDRO, DATAO, STATE, OMD, ZDATR, 3TLE)

/* =ynthesi= =yn black box black box pad pin="ZFDRTA,2CLE" =yn_noprune = 14/;

parameter FORCTION CTBL = 7'bl:
parameter MEID CLESEL = 7'bl:
parameter BEZPOND_DELAY = 4'bl:
parameter ZCLE_ROBMAL PERICD = 7'b0:
parameter ZCLE_LOW PERIOD = 7'bl:
parameter CTLE FREQ = 7'bl:

parameter SEUTDOWN_EY ENAELE = 1'bO:

input CLEENT, ENEHT:
imowt SDATR, 2CLE:

input CLH, (E, BESETH, LOCBEIET:
input PR, 3A, Ch:

imput [2:0] ADDRI:

imput [7:0] DATAI:

cutput [3:0] ADDRO:

cutput [7:0]1 DATAD:

output [15:0] STATE:

output [2:0] OMD:

endmodule
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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 ERS, TR REER P A% 1P Bt SO IR AR SO, i 3-120 AT

3-120 F PHI{LZ 1P it ST B S0

GW_SPHI your instance name |
.addro(addro_o), //output [3:0] addro
.datao(datao_o), JSoutput [7:0] datao
.3tate (atate_o), fSoutput [15:0] =tate
.cmd (cmd o), SSfoutput [3:0] cmd
.5data(sdata_io), //inout sdata
.2clk(s=clk io), //inout sclk
.clk(clk i), /f/input clk
.ce(ce_1i), //input ce
.resetn(resetn_i), //input resetn
-locreset (locreset_1i), //input locreset
.pa(pa i), //input pa
.5a(sa_1i), //input sa
.cafca i), //input ca
.2ddri (addri i), //input [3:0] addri
.datai (datai_i), S/input [7:0] datai
-clkext (clkext i), //input clkext
.enext (enext_i} //input enext

-

IP Core Generator %R SPMI 7=l

DL 4 GWINZ-1 #84F 32 301K SPMI A, 18 IP BB Fii i3 device
A GWINZ-LVIFN32C6/15, FH4R4EH P 2K 1% E Options FLEE S, S
BLE il 3-121 7x, Hih “OK”, F2AEH PR 1 SPMIIP it 3T

FEA ) SPMIIP i S04 FirfE H s BB B Al “Create In” % B %
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3-121 SPMI IP Customization X &

% IP Customization l DS
SPMI: SPMI &
. 5T
File
Target Device: GHINZ-LVIFW3205/IS Lememogn:
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
SII: 0 |3
— 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 ] [ ] ] [ Help

3.7 Shadow Memory
1, Shadow Memory (SSRAM) FE AT SEH RAM16S (it AL |
RAM16SDP X D). ROM16 (R0,
3.7.1 RAM16S
RAM16S & ¥ O T{E# L, #f LT RAM16S1. RAM16S2.
RAM16S4 =FhE = st scil. SSRAM [ KIEAE A EHE O AL S A
[Efi A E. 7E IP Core Generator #t[H, i “RAM16S”, FHAM <R
7~ RAM16S HIFH E BMEEE, 1 3-122 fs.
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3-122 RAM16S HI{5 BB E

e (E=5 E=H 50
E

Name
4 [ Hard Module RAM16S
P CLOCK

P psp

P B3C

4 Memory

Information
b Block Memaory Type: RAM1GS
a Shadow Memory :

b RAM16S Vendor: GOWIN semiconductor

¢ RAM16SDP summary: Shadow memory can be configured as single port mode. In this mode, the
& ROM16 shadow memory supports different read and write data widths, and it can
3 SPMI be implemented by primitive RAM1651, RAM1652 and RAM1654 or a
> User Flash combination thereof. It can also be initialized by a memory initialization file.
4 SoftIP Core
CAN
DDRx
FIFO
HyperRAM
13C
MIPI
Math
Microprocessor System
PSRAM
RAM Based Shift Register
SDRAM Controller
Triple Speed Ethernet MAC

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

7E IP Core Generator =+, X{ii RAM16S, 7 RAM16S ] “IP
Customization” & 1. %% 045 File Bl EHE. Options Bt B HE. i CC &
T_E@%ﬂ%@ﬂbﬁ?’%ﬂ “Help”, WEERIRIREIG|IHE. 3B RUERIKRBGIHIE. o
o

3-123 RAM16S Y IP Customization & 45443

2w IP Customization

SSRAM: RAM16S

8 ® |k

Fil . m
e Filefil BE1E
Target Device: GHIN-UVSLQLTECE,IS Langzuage:
Create In: E:%1. 9testhip_rcoretsreigowin ramlbs
Module Hame: Gowin RAM1BS File WHame: gowin_ramlBs
— clk Options

Yidth & Depth
Address Depth: 2 = OptionsfEr ETE
Data Width: 1 =

dout]l:0] Resources Usage

— i[0:0] RAMIES Usage: 1 WX Usage: O

LUT VUzage: 0
Initialization
m— 2 d[0:0]
Memory Initialization File: D
inOfETE
Helpd#4l
|
[ | [ ] ][ Help ]
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1. File fic & #E
File Ft B HEA T HCE 4 RAM16S Sl ib U Ao 15 5., Wi 3-123
HARIE) “File BLENE” s
RAM16S (1) File Bt EAE P fd AT SP B l, HAkiES2% 3.1Block
Memory>3.1.1SP f{] File it & A .
2. Options Bt & AE
Options FC B HEA T H 7 B & R I AE2s ML EE B, Wi 3-123
H “Options BCEHE” s
RAM16S [] Options Bt B HE [ { Al SP AHe kAL, HikiES% 3.1
Block Memory>3.1.1SP H#] Options Fit & HE .
3. i I fic EAE
® it EHEE B IR 24T IP Core [ITC B 45 R IHE L, S N\ fr Hi o 47
H AR Options P& SEHT BEHT, i 3-123 HHbryER) i I FL EAE”
Frm s
® Options It & I HHEZR E “ Address Depth” it & 5211 ad 47 5%,
iz % “Data Width” Fic B 5200 di 1 dout AL 58 -
4. Help %451
Hidi “Help”, &7 IP Core HIBLEAE BT, W 3-124 AR,

3-124 Help 58

RAM16S

Information

Type: RAM165
Vendor: GOWIN Semiconductor
Shadow memory can be configured as single port mode. In this mode, the shadow memaory supports different read and

Summary: write data widths, and it can be implemented by primitive RAM1651, RAM1652 and RAM1654 or a combination thereof. It
can also be initialized by a memory initialization file.

Options
Address Depth - Set the size of the address depth.
Width & Depth

Data Width - Set the size of the data width,
Calculate - Calculate 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 usad.

Initialization Memory Initialization File - Set the memaory initialization file {.mi} path.
Help U1 HI .45 2417 IP Core [HEEA4H, UL Options £ WAL B 11 ) £
LR
IP & p 30

I 3-125 fizn, RAM16S ) “IP Customization” & HFECE 56 5 »
i “OK”, PAAEDIECE S/ “File Name” 44 1 =N S0 A

- PltbE = R RAML16S it 3/ “gowin_ram16s.v”;

- HFPBItE1Z RAM16S & i SO IR A gowin_ram16s_tmp.v”;

- BIMEJEE RAM16S FIBLE 4 “gowin_ram16s.ipc”.

WIAC & Ik AE S & VHDL, PRI U2 R N .vhd, R
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L verilog & & MBI E = A B SO
3-125 E2E Y IP Customization
( " IP Customization @Iﬂ—hy

SSRAM: RAM16S BT
File
Targst Dawice: GHLF-UVSLA1TECE/IS Language:
Create In: E:%1. 9testhip_corehsreizowin_ramlfs E]
Module Hame: Gowin RAM1ES File Hame: gowin_ramlBs

— clk Optionz

#idth & Depth

hddress Depth: 2

=

5

@
ERED

Data Width: 1

dout0:0] Resources Uzage

— di[0:0] RAMIES Usage: 1 WU Usage: O

LUT Usage: 0O

Initialization
m— 3d[0:0]
Memory Initialization File: E]

& &

0K ] [ ] ] [ Help

fl4k DP &332

1k, RAM16S it X N 5e %1 verilog bR, #idkdiiR4E “IP
Customization” ] RAM16S fit &, =4 s2fibr) RAM16S, ik 3-126
FrR

3-126 Hil{t RAM16S & it
module Gowin RAM16S (dout, di, ad, wre, clk);

cutput [0:0] dout;

input [0:0] di;

input [0:0] ad;

input wre;

input clk;

wire gw_gnd;

assign gw_gnd = 1'b0;

EEM1651 ssram spxl 0 (
DO (dout [0] ),
.DI(di[0]),
LAD({gw_gnd,gw_gnd,gw_gnd,ad[0]}],
.WRE (wre) ,
.CLE (clk)

.If

=)

defparam ssram_spxl 0.INIT 0 = 1&¢'h0000;

endmodule //Gowin RAM16S
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R PBMLIZ TP &30 BRI S

e P IszPrN , IP Core Generator T H7F =4 464k RAM16S #¢
TR R R, TR P 4% RAML6S & 1T SCAE BLRR S, W 3-127
Fiom o

3-127 FPEILiZ 1P & SO R B S0

Gowin RAMI1eS your instance name (
.dout (dout_o), //output [0:0] dout
.di(di i), //input [0: di
.ad(ad i), //input [O: ad
.wre (wre_i), //input wre
.clk(clk i) //input clk

[ T s

IP Core Generator 4 i RAM16S 7=l

G R AR Sy 6, By 2 1) RAMIL6S 1P, LL device
% F GWIN-UVILQL76C6/I5 Jufil, FiifcE ank 3-128 flaw, HIatt it
AIARE R AR Initialization & OIRCE, fd “OK”, A H] AR
RAM16S IP it 3.

P ) RAML6S IP B SCPRFTE H IS E T “Create In” %
Bt

3-128 RAM16S IP Customization % &

", IP Customizaticn &Iéj\
SSRAM: RAM16S o

File

Target Device: GW1N-UVALQITECE/IS

—

Create In: E:%1 9testhip_corelsreligowin ramlfs [::::
Module Wame: Gowin_RAMIES File Hame: gowin_ramlBs
— clk Options
Width & Depth
hddress Depth: B
W vire Data ¥idth: 2
dout[1:0] . Resources Usage
- di[1:0] EAMIBS Vsage: 1 WK Ussge: O
LUT VUsage: 0O
Initialization
— 3 d[2:0]
Memory Initialization File: E]
0K ] [ Cancel ] [ Help
3.7.2 RAM16SDP

SUG284-1.8

RAM16SDP & X [ TAERE 2L, Jid it RAM16SDP1.RAM16SDP2.
RAM16SDP4 = flim =252 . SSRAM 1 K A7t 25 B iR 30 5 7 211
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ANHTANE. 7€ IP Core Generator #L1H H, #idi “RAM16SDP”, F1h A5 fill
2 W78 RAM16SDP (ARG S EMEE, W& 3-129 fiors.

3-129 RAM16SDP {5 2=

1 IP Core Generator E@
5
Name
4 [ Hard Module RAM16SDP
> CLOCK
> DsP
4 Bo Information
13C SDR
4 = Memory Type: RAM16SDP
4 Block Memory
& op Vendor: GOWIN Semiconductor
&b ROM summary: Shadow memeory can be configured as semi dual port mode. In this mode,
&% sop the shadow memory supports different read and write data widths, and it
o SP can be implemented by primitive RAM16SDP1, RAM16SDP2 and
4 Shadow Memory RAM16SDP4 or a combination thereof. It can also be initialized by a memory
o RAM16S initialization file.
& RAMI16SDP
<& ROM16
> SPMI

> User Flash
b Soft IP Care

« i ] » Copyright{C) 2014-2019 GOWIHN Semiconductor Corporation. All Rights Reserved.

1E IP Core Generator St #, Wi “RAM16SDP”, 5 “IP
Customization” % 1. %% K45 File BB BHE. Options At BAE. ¥ AL E
FERIFNFE B4 “Help”, WA 3-130 fw.

3-130 RAM16SDP B IP Customization & 4544

2w IP Customization

SSRAM: RAM16SDP

File

o > |§

FilefR BAE

Target Dewice: GRIF-UVILQITECE/IS Language:

Create In: E:%1. Qtesthip_corehsrehgowin ramlfsdp

ck Module Hame: Gowin RAMIBSDF File Hame: gzowin ramlBedp
Options
. Width & Depth
Address Depth: 2 = OptionsfRl E1E
> Gil00] dout(D 0] =i Dlata Width: 1 2

Resources Uzage

= wadfl:0] EAMIBSDE Usage: 1 ML Usage: O
LUT Usage: O

= rad[0:0] Initialization

Memory Initialization File: E]

i (A B AE
Helpd#il

[ 0K ][ ] ][ Help ]
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1.File fic & HE
File At BAE /T B & 774 RAM16SDP 24k C4:IAH A5 B, e
“File BLEME” 4nl& 3-130 ffras.
RAM16SDP [ File Bt BAE [ 1$ A1 SP #2511, 2% 3.1Block
Memory>3.1.1SP  File it EAE/4H .
2. Options At & HE
Options AL B AEH T FH P H & X0 A g e L EE B, WK
3-130 HhrER) “Options Bt EAE” TR
RAM16SDP ] Options [ B HE ) ff FH A SP AR IIZRALL, G2
3.1Block Memory>3.1.1SP H Options Fit & HE.
3. Uity I B AE
® it EAE KRR 2T IP Core ML E 25 FonBIAE K, o N i 1 (947
% AR I Options It & ST 5837, Wik 3-130 FhriE ) “He BAER” Bt
N
® Options At & HH bR “Address Depth” i & 5 1 wad 1 rad
o se, BEfrse “Data Width” fic B 5201 di A1 dout A7 55
4. Help %51
Hiff “Help”, &7~ IP Core IECEAS 20U, 40l 3-131 ffis.

3-131 Help 5 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, RAM16SDP2 and RAM16SDP4 or a combination
thereof. It can also be initialized by a memaory initialization file.

Options
I
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.

RAM165DP Usage - Display the number of RAM165DP used.
Resources Usage
LUT Usage - Display the number of LUT usad.

MUX Usage - Display the number of MUX usad.

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

Help U1 [ £L4E 247 IP Core WIMEEL/r4H, UL Options £ i e & 1) & £
P
IP & g3

1 3-132 iz, RAM16SDP i “IP Customization” & H g & 52 )
Hiy “OK”, FRAEDIRLE X “File Name” i 44 i = A S0

- BltbE s R E RAM16SDP % it 34 “gowin_ram16sdp.v”;

- HFPHIGZ P Bt ST AR S “gowin_ram16sdp_tmp.v”;

- BETE RAM16SDP AL E U4 “gowin_ram16sdp.ipc”.

WC B IR BEIE S & VHDL, WA RTINS SO S 08 vhd. T
LA verilog & & B 4H A DU
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3-132 Bt & /Y IP Customization

2« IP Core Generator E\EI
B
Name
4 15 Hard Mo RAM16SDP
o CLOCK
> DspP
oo Information
4 Memaory
» - Block Memary Type: RAM16SDP
4 Shadow Memory _
% RAM16S Vendor: GOWIN Semiconductor
¢ RAM16SDP summary: Shadow memory can be configured as semi dual port mode. In this
5 ROM16 mode, the shadow memory supports different read and write data
= SPMI widths, and it can be implemented by primitive RAM165SDP1,
4 User Flash RAM16SDP2 and RAM16SDP4 or a combination thereof. It can also be
4 SoftIP Core initialized by a memory initialization file.
Fl m | v Copyright(C) 2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.

fl4t RAM16SDP &3

%4t RAM16SDP ¥ it X 52 % 1) verilog Bk, FREidiRdE “IP
Customization” H ) RAM16SDP it &, 7=4 526t 1) RAM16SDP, #1
3-133 fi7ns
VE!

FEAE RS2 RAM16SDP ) div dout [ 56 € F1 “IP Customization” ) RAM16SDP
it & —#.
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3-133 ik RAM16SDP % it

module Gowin RAMIGSDP (dout, di, wad, rad, wre, clk):

output [0:0] dout:;
_nﬂut [0:0] di;
input [0:0] wad;
input [0:0] rad;
input wre;

input clk;

wire gw_gnd;

assign gw _gnd = 1'k0;

[RAM16SDP1 ssram sdpxl 0 (
DO (dout [2])
.DI(di[0]),
.WAD ({gw_gnd,gw_gnd,gw_gnd, wad|[
.BEAD ({gw_gnd,gw_gnd,gw_gnd, rad|[ C__,,
.WRE (wre) ,
.CLE (clk)

L_J

) 7
defparam ssram sdpxl 0.INIT 0 = 1&'h0000;

endmodule //Gowin RAMI1GSDP

R PBILIZ TP & 3 YRR S

e P szPrN , IP Core Generator T E7F 24414t RAM16SDP
B SRR R, FREREE P AL IZ 1P BETE SO BB Sk, Wi 3-134
Fiomo

3-134 H PHILiZ 1P 8t 34 RS B S

Gowin RAMI6SDP your instance name (
.dout (dout_ o), //output [0:0] dout
.di{di_i), //input [O0:
.wad(wad_i), //input [0O:
.rad(rad i), //input [0:
.wre (wre i), //input wre
.clk(eclk i) //input clk

[}
o,
-

[ I
[ ]

IP Core Generator 2 X, RAM16SDP =4l

WA T P LA 58 0 32, $dE 95 N 4 1) RAM16SDP IP, L
device % GWIN-UVILQ176C6/I5 A, Fimic & an 3-135 fw, #Iih
A SCAE R ARYE FH P TS ELLE Initialization & ECE, #dy “OK”, P24 T
F 1 RAM16SDP IP it 3t

FEA ) RAM16SDP IP it SR fE B sk BN B A “Create In”
W E AR,
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3-135 SDP i IP Customization & &
( ew IP Customization M
SSRAM: RAM16SDP o

File

Target Device: GHLF-UVILQLTECE/TIS Language:

Create In: E:h1. Otesthip_core‘srchgowin_ramlBsdp E]

Module Hame: Gowin RAM1BSTP File Hame: gowin_ramlBsdp

Options

. Width & Depth

Addrezs Depth: 3E =
— di[2:0] dout3:0] Data Width: 4 =
Resources Usage

= wad4:0] RAMIESDE Usage: 1 MUY Usage: O

LUT U=zage: O
= rad[4:0]

Initialization

Memory Initialization File: D

& &

[ ok ][ cencal |[ relp

3.7.3 ROM16

ROM16 & H 40 . SSRAM 1) i K A7l 25 AR 405 7 25 R AN R T A
[d. 7E IP Core Generator i+, ¥ “ROM16”, S 454> &7~ ROM16
[PIFE A5 EMEEE, Wk 3-136 Fiw.

3-136 ROM16 BY{5 B =

. IP Core Generator EI@
5
Name
4 Hard Module ROM 16
> CLOCK
> DsP
oo Be Information
Bl Memory
o Block Memory Type: ROM16E
4 Shadow Memory _
S RAM16S Vendor: GOWIN Semiconductor
i RAM165DP Summary: Shadow memory can be configured as ROM mode. In this mode, the
¢ ROM16 shadow memory supports different read data widths, and it can be
J SPMI implemented by primitive ROM16. It can also be initialized by a memory
2 User Flash initialization file.
> Soft IP Core
] . | » Copyright{C) 2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.

fE IP Core Generator FtiH, X idi“ROM16”, 3 ROM16 HI“IP
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Customization” % . % 444 File it BHE. Options fit BAHE. i I fic B HE
FIRN T B4l “Help”, & 3-137 Fias.

3-137 ROM16 i IP Customization & 0 453

% 1P Customization u_J? e
. R
SSRAM: ROM16 &
File
_ Filefil EHE _
Target Dewice: GHLH-UVALOLTELE/TS Lemreen
Create In: E:M1. Otestip_corelsreigowin_romlf E
Module Name: Gowin_ROM16 File Hame: gowin_romlf
Options
Width & Depth
Address Depth: 2 .
OptionsfrEHE
— 3d[0:0] dout[D:0] = Data Hidth !
Rezources Usag:
ROMIG Usage: 1 M Usage: O
LUT Usage: O
Initialization
Memory Initialization File: E]
iy (1AL EAE
0K | [ Camcel || relp ]l
1. File Pic EAE

File fid & & 1 Tl & P~ 4 1) ROM16 244k e A= 5 B, K
3-137 HARVER “File FLEAE” s,

ROM16 1] File Fic B HE )8 F fl SP A [112540L, 15 % 3.1Block
Memory>3.1.1SP 1] File it EAE.
2. Options Kt & AHE

Options B EHEH T-H 7 B € A St NG as L EE B, Wkl
3-137 FHRIEH) “Options FLEAE” FTR.

ROM16 [f] Options B ZAE 14 H A1 SP #E2548L, 1553 3.1Block
Memory>3.1.1SP H1[#] Options L& -
e
3. ¥y I B AE

B B AE B2 7 24 117 1P Core MIRC B 45 SR BIME R, Nl H o 1 867 58
R4 Options Bc & LN EEHr, W& 3-137 FARiER “EEHEE” PR,

Options fit & FF bR S “Address Depth” Bt & 520 ad IAL5E, %
i % “Data Width” Bt E 520 dout L%
4. Help #2451

H.idi “Help”, &7~ IP Core ECE S B0, 41&l 3-138 fix.
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3-138 Help {5 2

Information
Type: ROM16
Vendor: GOWIN Semiconductor
FummETE Shadew memery can be configured as ROM mede. In this mede, the shadow memaory supperts 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 number of LUT used.

MUX Usage - Display the number of MUX used.

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

Help T A5 2417 IP Core [AEE A4, UL Options £ WAL B 11 ] 2
Wi
IP 4 B3t

K 3-139 s, ROM16 [ “IP Customization” & L& 58 UG
i “OK”, PAAELIECE U “File Name” 44 10—/ S0

- PbE = JEE ROML16 #it X “gowin_rom16.v”;

- HPEMZ P R SO IR SCF “gowin_rom16_tmp.v”;

- BRI ROM16 HIRCLE S/ “gowin_rom16.ipc”.

WG B IR IE S & VHDL, PRI U4 408 .vhd. i
L verilog 1 & B4 77 AR 1S
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3-139 B2 & /Y IP Customization

% 1P Customization l D | |
. R
SSRAM: ROM16 &
File
Target Device: GHLN-UVILALTECE/IS lemgnogns
Create In: E:'1. 9testhip_corehsrcizowin_romlf E]
Module Hame: Gowin_RON1E File Hame: gowin_romlf
Options
Width & Depth
hddrezs Depth: 8 =
Data Width: 4 5
— d[3:0] dout[3:0] fe=ie sre
Resources Usage
ROMLG Usage: 1 WU Usage: O
LUT Usage: O
Initialization
Memory Initialization File: E]
0K | [ Camcel ][ Help

514 ROM &30t

4 ROM16 ¥ it S N 5E K verilog AR, PRI “IP
Customization” ) ROM16 Bt &, F=EsLfibr) ROM16, 41 3-140 fr
E—A—\‘o
Y|
PRS2 5] ROMA6 ) dout f%HE 56 AL “1IP Customization” ) ROM16 Bt & —%K.
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3-140 $l{k ROM16 %It

module Gowin ROM1é (dout, ad);

output [3:0] dout:;
input [3:0] ad;

ROM1é ssram rom 0 (
.DO(dout [0]),
.AD(ad[3:0])

) ;

defparam ssram rom 0.INIT_O 16'h0000;

ROM1é ssram rom 1 (
DO (dout[1]1),
.AD(ad[3:0])

) ;

defparam ssram rom 1.INIT_O 16'h0000;

RCOM1é ssram rom 2 (
DO (dout[2]),
.AD(ad[3:0])

) ;

defparam ssram rom Z2.INIT_O 16'h0000;

ROM1é ssram rom 3 (
.DO(dout[3]),
.AD(ad[3:0])

) ;

defparam ssram rom 3.INIT_O 16'h0000;

endmodule //Gowin_ ROM16

R PEIE TP it SR RAR SO

IP Core Generator . B2 & P SEBr N, /=454 ROM16 1311
SRR, IRERALE P Z P B SO IR SCE,  anbd 3-141 Fis

3-141 F PB4 1P 8 3 B B4R S

Gowin ROM1é your instance name (
.dout (dout_ o), //output [3:0] dout
.ad(ad_i) //input [3:0] ad

IP Core Generator 2% g ROM16 74l

P AR AL 5E D 32, HOHE E LD 4 1 ROM16 IP, LA device
e GWIN-UVILQ176C6/I5 Jyfl, FHnlcE anl& 3-142 frax, wlfR¥E
7%, {E Initialization T CECEAIGSCIF, Haly “OK”, A BT 1
ROM16 IP i3

FEAE) ROMAG IP B SCERFTE H B BC B St “ Create In” W H
BAE o
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3-142 ROM16 #Y IP Customization & &
( 2% IP Customization @I&J\

SSRAM: ROM16 e
File
Target Tevice: GYIN-UVALRITE0R/TS Language:
Create In: E:41. 9testiip_coresrchgowin_romlf [:]
Module Hame: Gowin_ ROM1G File Hame: gowin_romlB

Options

Width & Depth

Address Depth: 32 =

— =q40] douga0] Data Width: 4 -
Resources Usage
ROMLE Usage: 1 MIX Usage: O

LUT Usage: O

Initialization

Memory Initialization Fila: D
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