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NI S w1 S N TR 1

- JFEiEASEH) Hard Module #5755

- ZE WK Soft IP Core #5457

Hard Module #54>t.#% Block Memory. CLOCK. DSP. I13C. SPMI
F User Flash %;

Soft IP Core #$%r#5 CAN. DDRx. FIFO. 13C. MIPI. Math.

Microprocessor System. PSRAM. RAM Based Shift Register. SDRAM
Controller 5.

AR FEA 48 Hard Module BEiHefffdi H .
3-1 IP Core Generator 52

4 Hard Module

4 Block Memory
op
ROM
SDP
sP

4 CLOCK
DLL
asc
PLL

4 Dsp
ALUS4L
MULT
MULTADDALU
MULTALU
PADD
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4 [3C
I3C SDR
4 SPMI
SPMI
4 User Flash
W User Flash
4 Soft IP Care
4 CAN
CAN
4 DDRx
4 DDR
DDR Memory Interface
DOR PHY Interface
4 DDR2

DOR2 Memaory Interface
DOR2 PHY Interface
4 DDR3

DDR3 Memeory Interface

DODR3 PHY Interface
4 FIFO
W FIFO
W FIFO SC
4 [3C
W I3C DDR eXtension
w I3C SDR
4 MIPI
W MIPI RX
w MIPITX
4 Math
W CORDIC
=+ Complex Multiplier
W Divider
b EFT
4 Microprocessor System
4 Hard-Core-MCU
Gowin_EMPU
4 Soft-Core-MCU
W RiscV MN23
4 PSRAM
1 PSRAM Memory Interface
4 RAM Based Shift Register
w1 RAM Based Shift Register
4 SDRAM Controller
SDRAM Controller(With embedded SDRAM)

s SDRAM Controller[With external SDRAM)

FLH T A P ANEE Target Device #4141 IP Core B & SCAEHT F 444
® Target Device, BCE Device.
EA M RHE, 8 “Select Device” &I, K 3-2 s,
WL A O AME 2 Device (55, BEUE AR ERTE IP
Customization XJ1HHE] File Bt & % 11 “Target Device” /nHEH .
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3-2 Select Device & M

i .. Select Device l T |- )
Filter
Series: [GHLN v| Device: [tny |
Package:! [dny |
Speed:  [dny v
Part Number Device Package Speed  Voltage IO LuT FF S-SRAM B-¢ +
GWIN-LV1CS30C6/15 GWIN-1 WLCSP30 C6/15 v 24 1152 864 nfa L
GWIN-LV1CS30C5/14 GWIN-1 WLCSP30 C5/14 v 24 1152 864 nfa
GWIN-LVIQN32C6/15 GWIN-1 QFMN32 C6/15 v 26 1152 864 nfa
GWIN-LVIQN32C5/14 GWIN-1 QFMN32 C5/14 v 26 1152 864 nfa
GWIN-LVIQN4BCE/15 GWIN-1 QFMN4E C6/15 v 41 1152 864 nfa
GWIN-LVIQN4BCS/14 GWIN-1 QFMN4E C5/14 v 41 1152 864 nfa
GWIN-LVIMG160CE6/15 GWIN-1 MEGALGD C6/15 v 119 1152 864 nfa
GWIN-LVIMG160C5/14 GWIN-1 MEBGA1G6D C5/14 v 119 1152 864 nfa
GWIN-LV1PG204C6/15 GWIN-1 PBEGA204 C6/15 v 119 1152 864 nfa
GWIN-LVIPG204C5/14 GWIN-1 PBEGA204 C5/14 v 119 1152 864 nfa 3
O n [

1% 5% Deivce J&, IP Core Generator 2134 13 %€ 1) Device H 3l FIli 25
SCRFRRE R
® R, RN, XTI IFRCE
® AINCEE, MIBLHA NI, ARTH. W 3-1 TR, GWIN-4 A2

FF SPMI.

EpE <L), I ATIT R BN 1P Core SO, JFRT iR 23 74
. HdiEbR, #H “Select IP Config file” XFiftE, %+ IP Core Bt E X
7 “ipc”, # A 3-3 i) “IP Customization” T, ] %A B 5 H 2
i, A SRR
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3-3 IP Customization &

-
% IP Customization

Block

RAM: SP

File

Target Device

& &

GRIF-LV4LO144C8/IS

Lncuen

Initialization

Memory Initialization File

Creste In: D ‘user-balk\Usershrooti\Desktopitestcase\IP_corehEpga projectisrelgn_sp [
Module Hams:  GH_SP Fils Hame ev_sp Add to Current Project
Options
e Width & Dapth Readfiirite Node
Address Depth: 2 2 Bead mode:  |Bypass -
—p oce = .
Data Width: 1 = Mrite mode: [Hornal -]
— e
—> et douf0:0] (= Byts Enable
Byte Size: @ abit abit
— e
Resources Vsags
= aap 0]
Block Eam Usage: 1 TFF Usage: 0
= cin0:0] LT Usage: 0 WU Usage: 0
Resst Mode! @ Synchronous () Asynchrenous

o[ e |

Help
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3.1Block Memory

3.1 Block Memory

77, Block Memory (BSRAM) #EHAISZEL SP (i [1). SDP (-
WG DP G ) 1 ROM (D

3.1.1SP

SUG284-1.5

SP s O TAERR, AILLEN SP. SPX9 WFhE = #8452, ok
REARIE RS AR AR . 7€ IP Core Gnerator A, i SP,
FImA M2 Eos SP M E BME . K 3-4 Fis.

3-4SP R EHME

“&i IP Core Generator

Target Device: | GHZA-LVIELAL44CT/I6 [:]

ol )

MName
rl

4

s

Hard Module
Block Memory
w DP
& ROM
% sop
o SP
CLOCK
Dsp
I3C
SPMI
User Flash
Soft IP Core

1

SP

Information

Type: SP

Vendor: GOWIN Semiconductor

Summary: B-5RAM 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 pipeline), and
three write modes (normal, write-through, and read-before-write). The
byte enable function is supported in this mode.

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

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

7E IP Core Generator St #, Wi “SP”, #H “IP Customization”
W, %% A File BLEHE. Options BCEHE. i 11 B AE KR5S B2 40
“Help”, #0E 3-5 Fi .
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3-5 SP |4 IP Customization & 14543

Block RAM: SP &%
Targst Devics! GHIF-LVALQL44CE/TS FileEEAE Rempmoans
Creste In: 1 fuser] balhUsersirootiDesktopttestcase\IP_corehfpga projectisrelgn_sp [
Module Hame:  G_SP File Hame: gw_sp Add to Current Project
N e 2. 3 g -
o= Data Wideh: 1 Frite mode: [Hormal -]
—™ ':E‘ dout{0:0] = Byte Enable OptionsBLEE
= =op:0l age Block Eam Usage: 1 IFF Usage: O
IROEEE I"”‘d”;t';“ |
Memory Initialization File E]
Helpd#il
1. File fid BAHE
File fic BAHEH THCE P~ A1 SP Szl ib e A5 B .
- Target Device: &/~ CECE ) Device 15 5;
- Language: FC&E =4/ IP Core AR HFEIATES . ®ELHM T
FHIEME, EFEHRES, SCFF Verilog #1 VHDL, WK 3-6 ;s
- Module Name: & =4 ) IP Core X /¥ module name. 7E4 1N
SCASHE 7] HHT g A AR B 42 B
- File Name: FECEF“4E) IP Core XA CH4 . AN SCASHE AT 5
B SO A4 R
- Create In: FLE 74K IP Core XA HAREEAR . BT £EAT I SCASHE A
o gm i H AR AR, R IE I SCARNES Mk B2 Ak 3 H bR A2 s
- Add to Current Project: EF:AC & F=E /) IP Core U2 BN INE X
G} I%EE o
AR IRES, R HARAE T
BJIIRES, IFF}”E@J H s AR R I, 2 Won7E S arf] i TR
Design & 11,
vE!
® Add to Current Project H 2RI\ &2 HEIRAS
® |P Core /=4 RTL 230, 4047 T.#2/2 Post-Synthesis Project, “Add to Current

Project” NANATECEARAS
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SUG284-1.6

B 3-6 Language THL5|FKIE

Lunguags:

Verilog

YHOL

2. Options At BAE.

Varll |
YFE!

Options FC & HEH T ECE B b= JR 15 SP it sCfFH SP AL E F
B, FRER “Options IR EHE” Wik 3-5 Fiaw.

Width & Depth: Tt & SP f1iAfE (Address Depth) F15:fZ (Data
Width). 2 B ool SRR, 1P Core £xiliid 2 M5
HASL

Byte Enable: FTHLE =G HF T EMEEEIIGE, 4 Data Width K
TEET O Wl a)ik; A AT S RE D Rem T B 75 RN, 1T
1% F 8 bit 5% 9 bit;

Resource Usage: 1HH I E/RYHTARAE -5 HM Block Ram.
DFF. LUT. MUX F# I L

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

SP CFFLL T

MRz . Bypass £l Pipeline;

=ME#A: Nomal. Write-Through. Read-before-Write.

Reset Mode: Ft& SP &5,

XFEFPPHE “Synchronous” FlF B “ Asynchronous”.
Initialization: HCE SP ) INIT {H.

INIT A8 DLk i 5+ 7S gk i) (4% XS FERI e Sk rb, SOt mras e

“Memory Initialization File” f&7€ .

“Memory Initialization File” ZEHUFIHI 4G vdEE F 58 “File->New->Memory
Initialization File” 7/, HAR 77 s AR SO A s 0 225 S0M _(Gowin = 1T
JH 7 e

3. i AT EAHE K

3 1 I HE R 577 24T 1P Core FOTL T 45 S BIAEFEL, 440 N6 s

ML SEARE Options ACE ST SERT, Wil 3-5 ARiEl) “RCEAMER” P

7N

® Options At & F I HIER B “ Address Depth” it & 521 ad 47 5%,
A9 “Data Width” FLE 520 din F1 dout HIA7 % .

4. Help 4
By “Help”, &K IP Core FIBCEAS B TIHE, WK 3-7 k.

10(98)
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3-7Help 5 2

SP

Information

Type: Sp
Vendor: GOWIN Semiconductor

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

and write. It can be initialized by @ 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
Summary enable function is supported in this mode.

In SP mode, the primitives SP and SPX2 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

S ™
Address Depth - Set the size of the address depth.

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

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

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

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

Byte Enable
" Note: Assume that the data width is represented by Width. (1) If With<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.
Memory Initialization File - Set the memory initialization file (.mi) path.

Initialization

File Format - Set whether the format of the memory initialization file content is Binary or Hex.

Help U1 ALFE 247 IP Core [IMEE /41, UL Options 5 Wi fic & 11 &) £
P
IP 4 B3t

& 3-8 Fiian, SP H“IP Customization” & 52 AL B G, #ai“OK”,
P DL B SO “File Name” #ir 44 (R = AN S04

- MR EJEE SP ¥t e “gw_sp.v”;
PB4 1P & E SO IR S “gw_sp_tmp.v”;
BAL RS SP HIBCE X “gw_sp.ipc”.

"
|

!

INRC & IR NTE S 2 VHDL, WP AR TP SR 44 SR 8809 .vhd. & R verilog i
Bl 247 A A

11(98)
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3-8 fit & AY IP Customization

"% IP Customization
. A
Block RAM: SP 57
File
Targst Devics! GHIF-LVALQL44CE/TS Languaze:
Creste In: D ‘user-balk\Usershrooti\Desktopitestcase\IP_corehEpga projectisrelgn_sp [
Module Hame: G 5P File Hame' ev_sp Add to Current Project
Options
e Width & Dapth Read/trite Mods
Address Depth: 2 2 Bead mode:  |Bypass -
-
o= Data Hidth: L i1 rite mede: [Nevmal -]
— e
—reset douf0:0] =i Byts Enable
Byte Size: @ abit abit
— e
Resources Usags
= aap 0]
Elock Bam Usage: 1 TFF lisage: 0
= cin0:0] L Usage: 0 WU Usage: 0
Reset Mode: @ Synehroneus () Asynebronous
Tnitislization
Memory Initialization File E]
0K ] [ Frmers] ] [ Help
L

Bl SP e

#i4t SP &1t 3 N FE B verilog BB, B AR YE IP Customization”
ISP ECE, FRAESHIL SP, Wil 3-9 fis.

3-9 B4k SP %t

module GW_SF (dout, clk, oce, ce, reset, wre, ad, din);

output [0:0] dout;
input clk;

oce;

input

wire gw_gnd;

assign gw_gnd = 1'b0;

SP bram sp 0 (
DG (dout[0]),
.CLE(clk),
.CCE (oce) ,
.CE(ce),
.RESET (reset),
.WEE (wre),
.BLESEL({gw_gnd,gv_gnd,gw_gnd}),
+AD({gw_gnd,gw_gnd, gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,ad[0]}),
.DI(din[0])

defparam bram sp 0.READ MODE = 1'b0;

defparam bram sp 0.WRITE MODE = 2'b00;
defparam bram sp 0.BIT_WIDTH =
defparam bram =p 0.BLK SEL = 3' 0
defparam bram sp 0.RESET MODE = "SYNC";

endmodule //GW_S5P

SUG284-1.6 12(98)
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R PEILZ TP & 3 BRI

IP Core Generator 1. &5 & P ISZbr N, 7272 E 6110 SP it SCf:
FIEES, TR PB4 Z 1P Wit SO OARAR SO, 4 3-10 Biam.

3-10 A P4k iZ 1P 8 i 3B B4 S

GW_SP your instance name |

~dout (dout_o) ,
.clk(clk i),
.oce(oce i),

.cefce 1),

.adfad 1),

»din(din i)

FSlfoucput [0:0] dout
Slinput clk
ce

Ffinput oc
ce

//inpu
.reset (reset i),

Wre(wre i),
Flfinput [0:0] ad

S/linput reset

/finput wre

Ffinput [0:0]

IP Core Generator 2 SP 7=

W 7 7% 7=4: 4096X4. pipeline 4550, write-through S 1 [R5
SP IP, D) device %&£+ GWIN-LVALQFP144C6/I5 %I, Fic & & 3-11
fon, WAR4E F P 35 BLAE Initialization & HEC B AIGLSCHE, i “OK”,
P P TR SP P it S

PR SP P &SRB AE B Sk RN E S ¢ Create in "X B 1T,
UniEF “ Add to Current Project”, F=2E 1) IP &1t X2 BB INZE T

3-11 SP IP Customization % &

!4 1P Customization

2 [ |

Block RAM: SP

R
5 1)
File

GH1R-LY4LR14406/15

==

Add to Current Froject

Target Device Language:

Create In D:huser-balthUsersiroot\Desktophtestoase \IF_sore'\fpga_projecthsrehgw_sp

Moduls Nams:  GH_SF File Name! v sp

douf{2.0] =

=+ 5d[110]

=] din[3:0]

&&

Options

Width & Depth Read/lirite Mode

Address Depth: 4008 Bead mode  Pipeline -]
Data Midth: 4 frite mode: [frite-Through ]
Byts Ensble
Brte Size @ obit gbit
Resources Usage
Block Ren Usage: 1 DFF Usage: 0
LUT Usage: 0 W Vsage: 0

Reset Mede: @ Synchronous () Asymehromeus
Tnitialization

Memory Initielization Fils: ak/Users/root/Desktop/ testcase/ TP _core/fpge project/are/testmi [,

08 | [ Cancel | [ Help

SUG284-1.6
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3HH

3.1.2 DP

DP & X0 [ TAERES, Tt DP. DPX9 Wl &= sk sel, &AR
RS M A FETT AR, 76 IP Core Generator i H, i “DP”,
FUIA M2 Box DP FIAHRAE SMEEE, Wil 3-12 Frw.

3-12DP {5 B M=

E’).‘J IP Core Generator

Target Device: | GHZA-LY1BLO144CT/IR [ [:]

MName

4 Hard Module D P
a

Block Memory

o DP

 ROM Information

b sop

o SP

Type: DP
> CLOCK YP
. Dep Vendor: GOWIN Semiconductor
] 13C Summary: B-SRAM can be configured as Dual-port Block SRAM. In this mode, the
] SPMI design support different data widths. Both port A and port B can read
> User Flash or write. It can be initialized by a memory initialization file. And also, it
> Soft IP Core

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

In 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)2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.

1F IP Core Generator Fti, X i DP, # 1 DP §J“IP Customization”

WH. %% O File L EHE. Options FCEHE. 3 11 C B AE FUFI 5 Bh4240
“Help”, #nk 3-13 Fion.

SUG284-1.6
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SUG284-1.6

3-13 DP i IP Customization & H45#3

"% IP Customization P | S
. R
Block RAM: DP 57
Fils
Filefil E1E
Targst Devics! GHIF-LVALQL44CE/TS Languaze:
Creste In: 1 fuser] bal\UsersirootiDesktopttestcase\IP_corehfpga projectisrelgn_dp [
Module Hame:  GH_DP Fils Hame ev_dp Add to Current Project
Optiens

= dina[0:0 SinE[0:0] == Port i Port B

— cou[00] doutb[0:0] = Address Depth: 2 2 Address Depth: 2

o) ciepin o Data Width: 1 4] Datawiam 1
Eead Mode: [Bypass v Bead Mode: e -

— i clkb rl—

Eyte Enahle Optiondh
JjptionsfH

— oce: ooeh = _ - IE‘E*E
Byts Size: @ abit it

> = ceb —
Resources Vsag

| o le—

= e Block Ram Usage: 1 DFF Usage: 0

e i reset (@ LT Usage: O M Usage: 0

Reset Mods: @ Synchronsus () Asynchronsus
P o -
i OB BAE
Initialization
Memory Initialization File E]
Dimension Mateh: @ Port A () Port B
B& Helpi#éd
3 ] [ Frmers] ] [ Help ]

File Bc EAEFH T-HC & 7= 4 DP SLlb SO MG 2, 1l 3-13 FibRiE
[ “File FCEME” AR,
DP 1 File B EAE 1) A1 SP BisRKEL, Bk S % 3.1Block
Memory>3.1.1SP [¥] File fit & AE.
2. Options At BAHE
Options fit & HE A T Bt &1L 5 = J7 15 DP weit e+ DP i B 15 .,
I 3-13 FkRIEH) “Options FLEAE” Fis.
DP /) Options Mt & AE {4 A SP Rk, Efki%£% 3.1 Block
Memory>3.1.1SP H1[#] Options EC & HE .
BCE DP I, #RvER LN
Options it & HEF A S7 i B DP [ Port A A1l Port B ()3t bk VR
Bl o P A AR R
- DP ] Port A 1 Port B &%} [F]—3t memory #1715, Kk Port A
A1 Port B ] Address Depth*Data Width )45 54 45 7]
- Options Bt & ¥4 SCE (Memory initialization File) 7 54k
% [ N 5 Dimension Match 163 Port 2 v 5 — 5.

® 11 Port A 71 Port B ] Address Depth*Data Width ({145 5[], <> 3 4 (8] 3-14
Fon ) Error $27R15 B

® AT EEA—E, WA DP SEHB Init EERVAWILAIG A 0, I HAE Output %
Feb, st T RRE R
Error (MG2105) : Initial values' width is unequal to user's width.

15(98)
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3-14 DP E2 & Error 7R
¥ b |
"% Error lihj

The product (Address Depth * Drata Width) of the port A and port B must
. I % be equal.

3. i FC EAE K
® it EAE TR AT IP Core (WAL E 25 FonFIAE K, i N B i A7
S AR Y5 Options FC B S2 ¥, Wk 3-13 FRAsvER “HCEMER" FR;
® Options At & F11#) Port A #1 Port B [l )% “Address Depth” It
B ada 1 adb 4%, FEALTE “Data Width” it & 520 dia/doa
F1 dib/dob HIH7 B o

4. Help %41
Hifi “Help”, &7x IP Core MACE S S MTLH, W 3-15 Fis.

3-15 Help 5 82

DP

Information

Type: DP
Vendor: GOWIN Semiconductor

B-SRAM can be configured as Dual-port Block SRAM. In this mode, the design support different bit width data. 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 moedes including two read modes (bypass and pipeling), and three write modes (normal, write-through, and
read-before-write). The byte enable function is supported in this mode.

Summary: P . . .
I 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, dkxd, 2Kx8, 1Kx16; DPX9--2KxG, 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.
Port A
Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Write Mode - Set the write mode as normal mode, write-through mode or read-before-write mode.
Address Depth - Set the size of the address depth.
Data Width - Set the size of the Data width.
Port B
Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Write Mode - Set the write mode as normal mode, write-through mode or read-before-write mode.
Byte Enable - Set whether to use byte enable function or not.
Byte Enable Byte Size - Set whether the byte size is 8bit or 9bit if the byte enable checkbox selected.

Note: Assume that the data width is represented by Width. (1) If with<8, byte enable function is invalid; (2) If
Width=3, only 8 bit is valid; (3) If Width=3, 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.
Memory Initialization File - Set the memory initialization file {.mi) path.
Initialization Dimension Match - Set which port's dimensions the memory initialization file should conform to.

File Format - Set whether the format of the memory initialization file content is Binary or Hex.

Help T3 I €145 2477 IP Core [REZEEAN4H, DLJ Options - T fic & 1 ] %

SUG284-1.6 16(98)
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LR .
IP 4 3t

11 & 3-16 Frian, DP 1P Customization & H & 56 UG , BHii“OK”,
A DLEC B SO “File Name” #ir 44 (R = A4N304

- Pk E = JEE DP #i s “gw_dp.v”s

- HPEMZ P R SO B S “gw_dp_tmp.v”s

- Bfb)EE DP FIBCE M “gw_dp.ipc”.

WL B P FERE S 2 VHDL, PPAERETAN UL S . vhd. R
L verilog 1 & A 4877 A 1S

3-16 BEE K IP Customization
[ 5 1P Customization 7 [t |

“

. B
Block RAM: DP 55
File
Target Device: GHIF-LVALA144C6/I5 emmersss
Create In D buser-bakUsersiroot\Desktop' testcase\T_core\fpga projectisre\ov_dp )
Module Hame:  GH_DP Tile Name ev_dp Add to Current Broject
Options
= dina[0:0 dinb[0:0] [l Fort & Fort B
4= douts[0:0] douth]0:0] P Address Depth: 1024 — Addrezs Depth: 1024
=) aap0 actiox0) Data fidth: L ) patawiam 1
Eead Mode [Bypass v]  Bead Mode e -

— k. clkb il
Byte Enable
—{oces coeb [— )
Byle Size: @ Bbit obit
e E ceb [4—
Resources Usag
—» b —
ressts Block Rem Usage: 1 IFF Usage: 0
— -
wr sset LUT Usage: D WU Usage: 0

Reset Mede: © Synchremous () Asynchronous
Tnitialization

Memory Initialization File

B

Dimension Match @ FPort A () Port B

& &

0k || Coancel || relp

B4t DP &30

%14k DP 15 tH 3 58 B4 1) verilog kR, A R AR #R“ 1P Customization”
HK) DP CE, FEAEsSLBLr DP, Wik 3-17 Fiw.

SUG284-1.6 17(98)
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3-17 B4k DP i&it X

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

ouTpu’
outpu’
input
input
input
input

input W

input
input
input
input
input
input
input
input
input

wire

t [0:0] douta;

t [0:0] doutk:

clka;

ocea;

cear

reseta;

wrea:

clkb;

oceb;

ceb;

reseth;

wreb;
9:0] ada;
:0] dina:
0] adb;
:0] dinb;

gqw_gnd;

aasign gw_gnd = 1'k0;

DPF bram dp 0 {
.DOR (doutal[0]),
.DOB (doutb[0]),
.CLERA(clka),
.OCER (ocea) ,
.CEL({cea),
.RESETR(reseta)
.WRERA (wrea) ,
.CLEB (clkb) ,
.OCEB (oceb) ,
.CEB{ceb},
.RESETE (resetb)
.WREE (wreb) ,
.BLESEL({gw_gnd,gw_gnd, gw_gnd}),

.ADM{{gw_gnd,gw_gnd, gw_gnd,gw_gnd,ada[%:

.DIA{dina[0]),

.ADB{{gw_gnd,gw_gnd, gw_gnd,gw_gnd, adb[3:

.DIB{dinb[0])

defparam bram dp |
defparam bram dp |
defparam bram dp
defparam bram dp |

defparam bram dp |
defparam bram dp |

a.
0.
a.
0.
defparam bram dp 0.
a.
a.
a.

defparam bram dp |

endmodule //GW_DF

'

'

RERD MODEO = 1'b0;
RERD MODEL1 = 1'bO;

WRITE MODEQ = 2'b00;
WRITE_MODEl = 2'b00;

BIT_WIDTH O = 1;
BIT_WIDTH 1 = 1;
BL¥_SEL = 3'b000;
RESET_MODE = "3

a1h.

a1h.

A RPFI4Z 1P 33 B iE R S
2 e P seBRS F, IP Core Generator T276 7244514k DP ¥ it S0

IR, SRR B % P it ST R 1, Wnl& 3-18 o
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3-18 F PB4k iz 1P 8 i+ 3R B4 L1

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

IP Core Generator 4§ DP 7=

W F 7357742 8192X2. bypass AR . write-through 51 3 f) [F] 25
DP IP, LA device %% GW1N-LVALQFP144C6/I5 i, Fiimfc & &l 3-19
Fias, FIEA SO nl AR PE P 75 B2 4E Initialization % DACE, #idi “OK”,

PR P TS DP P &3t e

FEAE 1) DP P it SO TR H 3% RN B FL T ¢ Create in 7% B %1%,
Uni% ¢ “ Add to Current Project”, P24 IP it 02 Hshivin g TR+

3-19 DP IP Customization & &

% IP Customization T |
5 jTl
Block RAM: DP 57
File
Target Device: GHIF-LVALQ144C8/TS
Creste In: D:\user-bal\Users\root\Desktopiiestcase TP _core\fpga projectisrchan_dp [
Module Nema'  GH_DF Fils Hame' gw_dp Add to Current FProject
Options
=] ginal1:0 dins{1:0] M= Fort &
] dous(10] douib{1:0] = Address Depth: 9182 + =
—] zda(12:0 2db[12:0] Data ¥idth 2 = =
— cles cleb fl—
Byts Ensble
—»{ocea coeb [d— ]
Byts Size @ abit 9bit
— cea ceb fa—
Resources Usage
— .t wreb fl—
s e Block Ram Usage' 1
—s —
wrea resety LT Usage: 0
Reset Mode: @ Synchronems () Asynehronous
Initialization
Memory Initialization File [::]
Dimenzion Mateh: @ Port A () Port B

Help

19(98)
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3.1.3 SDP

SUG284-1.6

SDP 2 ( X0 0 TAER R, mlifid SDP. SDPX9 WifhE = s se i,
B KRB ERESHF S AR AR . 76 IP Core Generator #tiH, il
“SDP”, FHiA M4~ SDP AHE BMEE, i 3-20 Frn.

3-20 SDP {5 B E

' 1P Core Generatar

Target Device: | GH2A-LYISLA144CT/IE [[:]

MName
4

4

4

Hard Madule
Block Memory
e DP
wu ROM
& sop
o SP
CLOCK
DSP
I3C
SPMI
User Flash

Soft IP Core

1

SDP

Information

Type:
Vendor:

Summary:

SDP

GOWIN Semiconductor

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)2014-2018 GOWIN Semiconductor Corporation. All Rights Resarvad.

f£ IP Core Generator S, il “SDP”, 3t “IP Customization”
WH. %% O File L EHE. Options FCEHE. 3 11 C B AE FUFI 5 Bh4240
“Help”, kK 3-21 Fions
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3-21 SDP HJ IP Customization & 04544

"% IP Customization DS
. R
Block RAM: SDP 57
Fils
Filefil EAE 5
Targst Devics! GHIF-LVALQL44CE/TS Languaze:
Creste In: 1 fuser] bal\UsersirootiDesktopttestcase\IP_corehfpga projectisrelar_sdp [
Module Hame:  GH_SDF Fils Name ev_sdp Add to Current Project
Options
== <in[0:0 douto:0] =t Fort & Port B
b 2dap:0 Address Depth 2 5] Address Depth 2
adb[0:0] (b= =
Data Width: 1 4] Datawiam 1
Read Mode: Eypass -
— b cia
Byts Ensble
—» e ikt f— OptionsEREHE
Byte Size @ sbit gbit
—
= oot F—
Resources Usage
—® res et
rescth M— Flock Eem Usage: 1 IFF Usage: 0
— wre
LUT Usage: O WUE Usage: O
b H—
Reset Mode: @ Synchreneus () Asynehranous
R SHE Initialization
Memory Initialization File D
Dimenzion Mateh: @ Fort A () Port B
B & Helpt#dl
0K ] [ Frmers] ] [ Help ]

1. File fic &z
File L EAMEH T-HCE =4 SDP SLf 4 U A B B, ARiER “File BT
HEHE” &l 3-21 fis.
SDP (1] File B B HE )8 I AN SP #1250, 52 % 3.1Block
Memory>3.1.1SP i File Fit BHEN24 .
2. Options At BAHE
Options At & HE F T & 1k 5 = 515 SDP it >4+ SDP KD & 15
B, Wl 3-21 FRTEER “Options ELEHE” R,
SDP [{] Options fic & HE 4 A1 SP #E (125480, 155 % 3.1Block
Memory>3.1.1SP ' Options fic & #E.
!
e  SDP HZ¥F PortA S#:4E, PortB 145/ ; Options it B HE # I iC & PortB [f] Read Mode
4 Bypass #il Pipeline;
e  Options it B AHE H]Hl 57 i & SDP 1) Port A Fl Port B FRUMBHEVREE . B0 96 7
e SDP ] Port A fil Port B /&% [l —kt memory #H7T12 5 , fiT PA Port A fll Port B ] Address
Depth*Data Width ()45 R AAH R, 75 <=3k i an ¥ 3-22 Frzs i) Error $&7-15 5

e  Options it & F M 44k S £ (Memory initialization File )t ()3 %5 & )3 #1 Dimension
Match &1 Port 2 56 B — 20, S F=4 1 SDP 5261 Init [ ERAWIUGIE A 0, FEH
2={E Output & I &R M5 E: Error (MG2105) : Initial values' width is unequal to
user's width.
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3-22 SDP B & Error 5 2
¥ |
% Error ﬁ

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

3. iy LI C B AE ]
o iU EAME K /T IP Core (ML E LS FnFIME K, i A A7
B ARYE Options FC & SGIN B4, Wl 3-21 HhARvER “BCEER" Frx;
® Options AL E H[1) Port A FHilkR & “ Address Depth " it & #1 ada
MALTE, HARAL%E “Data Width” Pt B #20 din FIA2%8; PortB [k
f¥ “Address Depth” B & 00 adb AL %, HHEAI % “Data Width” it
B dout FONL B

4. Help &40
B “Help”, %75 IP Core [WACE(E S 0lH, W& 3-23 fis.

3-23 Help 5 2
SDP

Information

Type: SDpP
Vendor: GOWIN Semiconductor

B-SRAM can be configured as Semi dual-port Block SRAM. In this mode, the design supports different bit width data
read and write (port A for writing and port B for reading). It can be initialized by a memory initialization file. And also,
it supports three working modes including two read modes (bypass and pipeline), and one write mode (normal). The
byte enable function is supported in this mode.

Summary: .
v 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.

Options

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

Note: Assume that the data width is represented by Width. (1) If With<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.
Memory Initialization File - Set the memory initialization file (.mi) path.
Initialization Dimension Match - Set which port's dimensions the memory initialization file should conform to.

File Format - Set whether the format of the memory initialization file content is Binary or Hex.

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

1] 3-24 fir7r, SDP [J“IP Customization "% 1At & 58 G » fad“ OK”,
A DLEC B SO “File Name” #ir 44 (R = A4N304

- PlbE = EE SDP Wit st “gw_sdp.v”;

- P HGZ P B SRR S “gw_sdp_tmp.v”s

- ffkJEE SDP ML E S “gw_sdp.ipc”s

WG B IR BEIIE S & VHDL, WP AR RIS U2 5 408.vhd . R
R UL verilog 18 5 B 40 7= A 1 S

3-24 FE B Y IP Customization

SUG284-1.6

. Customize IP SOP P
- RiL
Block RAM: SDP &2
File

Target Deviee: GHH-LVALO14405/TS lemgroga

Crests In: D: \uzser-bak\UzershrootiDesktop\testeaze\IF_cors\tenphsrchan_sdp ]

Wodule Name:  GH_SDP File Fane: gv_sdp [7] Add to Current Project

Dptiens
= din[z:0] dou2:0] Port A Port B
N p— Address Depth: 258 Addvess Dapth: 256
adbl7:0 X
Data Width: 4 Data Width: 4
Read Mods: Bypass -
— clia
Byte Enable

—» oce clkb

Byte Size: @ sbit abit
—ces

ceb

Resources Usags

—p s
st Elock Ram Usage: 1 DEF Usage: 0
— e
LUT Usage: 0 W Usage: 0
ek

Reset Mode: @ Synchronous () Asynehronous

Initialization

Memory Initialization File: [:]

Dimension Match: @ Port A () Port B

File Format © Binary (O Hex () hddvess-Hex

0K ] [ CE— ] [ Help ]

54t SDP &3

Varll |
!

%11k SDP ¥ i1 3044 8 5e %4 (1) verilog A, BB AR IP Customization”
) SDP BLE, F=Asef{bi) SDP, il 3-25 frw.

A RS2 SDP 1) din. dout AO%E 55 EE AT “1P Customization” ¥ SDP Bt B — %L,
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SUG284-1.6

3-25 B4k SDP i%it X

module GW_SDF (dout, clka, cea, reseta, wrea, clkb, ceb,

cutput [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] din;
input [7:0] adb;

wire gw_gnd:
a3ssign gw_gnd = 1'kb0;

SDF bram sdp 0 (
DO {dout[3:0]),
.CLER (clka),
.CEL (cea),
.RESETA (reseta),
.WEREL (wrea) ,
.CLEE (clkb) ,
.CEB {ceb) ,
.BESETE (resethk),
.WREE (wrek) ,
.0CE {oce) ,
.BLESEL({[gw_gnd, gw_gnd,gw_gnd])

reseth, wreb, oce, ada, din, adb):

-RD2({{gw_gnd,gw_gnd, gw_gnd,gw_gnd,ada[7:0],gw_gnd, gw_gnd}),

.DI{din[3:0]},

-RDB({gw_gnd,gw_gnd, gw_gnd, gw_gnd,adk[7:0],gw_gnd, gw_gnd})

i

defparam bram sdp 0.READ MODE = 1
defparam bram sdp 0.BIT_WIDTH 0 =
defparam bram sdp 0.BIT_WIDTH 1 =
defparam bram sdp 0.BLE SEL = 3'b
defparam bram sdp 0.RESET_MODE = "SYNC";

endmodule //GW_SDF

R PEILZ TP 3B R IR S

F e H P szBrM , 1P Core Generator T B 7572414k, SDP i3
PR EI, TR P BIALZ 1P Bt SO AR e, i 3-26 Fias.

3-26 F RBI{LIZ 1P & i ST B R S

GW_SDF your instance name |

.dout {dout_o), /foutput [3:0] dout

.clka(clka i), //input clka
.cea({cea_1i), //input cea

.reseta(reseta_1i), //input reaeta

.Wrea(wrea_1i), f/input wrea
.clkb({clkk i}, //input clkb
.ceb(ceb i), //input ceb

.resetb(resetb i), //input reasetb

.wreb{wreb i), //input wreb
.oce{oce_i}, ffinput oce
.ada{ada_1i}, /finput [7:0] ada
.din{din i), /finput [3:0] din
.adb(adb i) /finput [7:0] adb
'|-

P
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3.1.4 ROM

SUG284-1.6

IP Core Generator 4 R SDP =4l

W #7742 512X32. bypass A ][22 SDP IP, LA device iz 4%
GW1N-LVALQFP144C6/I5 }fil, St & il 3-27 fros, WIaEAH SO TR
W P R EAE Initialization & MACE, i “OK”, F=EH i & H) SDP IP

BeiF At

FEA ) SDP IP & iF SO AT AE B X BUARCE S “Create in” BB
£, Wik “Add to Current Project”, F=2ER) IP Wit X2 HERNINE T

FEAH

3-27 SDP K IP Customization & &

w IP Customization

File

Target Device: GRIF-LV4LA144CR/T5
Create In: I huser— bak\Usershroot\Deskt:

Module Hame

Block RAM: SDP
= Gin[511:0 douf21:0
=+ B0
sdble:0
— clia
—» o clkb
— ce: ceb
— res e
eseb
— e
=
®&

Options

opitestease
P

File Name:! gv_sdp

AIF_corehfpga_projectisreian_sip

Langnags

Add to Current Projeet

(]

Fort &
Address Depth: 512

Data Width 512

[7] Byts Encble

Byle Size: @ 8bit gbit

Elock Ranm Usage: 1

LUT Usagze: O

Reset Mode: @ Synchronmous () Asynchronous
Initialization

Memory Initialization File! akfUsers/root/D
n Match

Dimensio @ Fort A O F

Fort B

Address Depth: 32

Data Width

Bead Mode:

IFF Usage: 0

WUE Usaze: O

esklop/ testease/ TP _core/ fpge_project/are/test mi [...]

ort B

32

Bypass

O

][ ] ][ Help

ROM & HiZ#sl, 7t ROM. ROMX9 Wil = 2e b se i, &R
ARG A S AN T AN E . 78 IP Core Generator St 1, H.47“ROM”,
FA M2 278 ROM BIAH O E BAEEL, il 3-28 s
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3-28 ROM HIfE B E

Ef\'.‘; IP Core Generator EI
E

MName

4 Hard Madule ROM

Block Memory

Y

ow DP
- -

& RoM Information

% sDP

b sP

Type: ROM

» CLOCK YP
. Dsp Vendor: GOWIN semiconductor
> 13C Summary: B-SRAM can be configured as ROM. In this mode, the design supports
> SPMI different read data widths. It can be initialized by a memory initialization
] User Flash file, and also supports two read modes (bypass and pipeline).

J Soft IP Core

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.

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

1E IP Core Generator #t1f 4, XEH“ROM”, #H ROM [P
Customization” % M. 7 HE$E File BECEAHME. Options BLEME. i HAC B HE
B ANES Bkl “Help”, W 3-29 fiR.

3-29 ROM HJ IP Customization B 04543

r N
& 1P Customization (B [t ]
Block RAM: ROM o

File
Filef
Target Device! GNIF-LVALO144C6/T5 BLEAE Rememerps
Create In - \user-hakhUsersiroot\lesktoptest rase\IF_corehfpga_projectisrelgy_rom ]
Module Hans:  GH_EOM File Nane: ge_rom Add to Carrent Project
Options
Width & Depth Read Mode
— 2q0]
Address Depth: 2 2 Eead Mode: [Eypass |
— o Data Width: 1 =
OptionsfREHE
Resources Usage
e

Caleulate Elock Eam Usage: 1 DFF Usage: 0
S ok ban Vrnge :

—»{c= LUT Usage: O MU Usage: O

e reset Resset Mede! @ Synchronous () Asynchrenous

Initialization

Memory Initialization File E]

I DELEAE

Helpt#fll

o) (o [ ]
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1. File At & HE
File B & % 1 A FHECE £ 1 ROM SEIL SO/ IR RS S, WKl 3-29
HFRTERT “File FEEAE” FTR.
ROM [¥] File Bt & HERI{E AT SP ALEL 124, 15 2% 3.1Block
Memory>3.1.1SP ] File fit HAE.
2. Options At BAHE
Options At EAE A T Be B F1k =1 = Ji 1 ROM i XA ROM 1AL & 15
B, Wl 3-29 FkriER “Options BECEME” s .
ROM [] Options At & AHE ) A1 SP FELFIZE1L, 15275 3.1Block
Memory>3.1.1SP H[f] Options it & .
!
o ROM TR A R R, Options it BHEH 7] il & ) Read Mode & Bypass Al
Pipeline.

e  Options L& F IHI4E4L ST (Memory initialization File) F ()% v v AL B Hh )
HAETEE (Data Width) $RFF—E, FHIF=2E ) ROM SLB Init (HERIAYIG N 0, JF
7£ Output & i i M5 & : Error (MG2105) : Initial values' width is unequal to
user's width.

3. iy I B AE
Fict 8 HE TR 2411 1P Core HIRCE 245 R BIRER], S\ % H o 1 (947 %8
HR¥E Options Fc B SLA S HT, 1l 3-29 FbsiER “FLEMER” Fr;
Options it & FF RS “Address Depth” it & 520 ad IAL5E, %
AL “Data Width” Bt & 52 dout 4L 5 .
4. Help %41
Hifi “Help”, &7~ IP Core MIRCE S S ULTH, 1 3-30 Aios.

3-30 Help 5 2

ROM

Information

Type: ROM
Vendor: GOWIN Semiconductor

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

STy 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

I T

Address Depth - Set the size of the address depth.

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

Read Mode Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Calculate - Calculate the resource usage in the design and display results below.
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 whether the reset mode is synchronous or asynchronous.
Memory Initialization File - Set the memory initialization file (.mi) path.

Initialization
File Format - Set whether the format of the memory initialization file content is Binary or Hex.

Help U1 A4 247 IP Core IMEEL/ 41, UL Options i e & 11 &) £
i
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IP & f 305

UKl 3-31 s,  ROM ) “IP Customization” & DL & 56 G, Hdi
“OK”, 724U B CPF “File Name” 44 [ =N S04

- Bk E = JEE ROM #1304 “gw_rom.v”;

- HPBIAZ P B SO AR ST “gw_rom_tmp.v”;

- HLETE ROM R E ST “gw_rom.ipc”s

Unfc B HFOERRE S & VHDL, AR AN SCE R R & N.vhd. R id
A verilog i& & NG A7 RS

3-31 fid B /Y IP Customization

- .
& IP Customization >
. B
Block RAM: ROM o8
File
Target Device! GNIF-LVALO144C6/T5 Rememerps
Create In I — bal\Usersiront \lesktaphtest rase\IF_corehfpga_projectisrelgv_rom ]
Moduls Hame: G EOM File Hame: gv_rom Add to Curvent Broject
Options
Width & Depth Read Mode
— odB0
Address Depth: 1024 = Bead Hode: [Bypass -]
. Data Hidth: 4
Resources Tsag
- oce
doute) > Block Kanm Usage: 1 IFF Usaze: O
e L Usage: 0 W Usage: 0
N . Reset Mode: @ Synehroneus () Asynebronous
Initialization
—»
e Memory Initislization File E]
0K || Concel || Help

4k ROM &3tz

#1k, ROM ¥ it 304 A 52 3 1) verilog #ide, AEERrRHAE “IP
Customization” #f) ROM AL &, F=A4sLH11Lr ROM, WK 3-32 fizs.
!

PRS2 5] ROM F) dout FOE3E %6 A1 “IP Customization” Hff) ROM Bt & —3.
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3-32 fil{t. ROM it
module GW _ROM {(dout, clk, oce, ce, reset, wre, ad);

putput [3:0] dout;
input clk;

input oce;

input ce;

input reset;

input wre;

input [9:0] ad;

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

ROM bram rom 0 |

DO {dout[3:0]),

.CLE({clk),

.OCE (oce) ,

.CE{ce),

.RESET ({reset),

.WEE (wre),

BLESEL { {gw_gnd,aw_gnd,gw_and} ],

L2D{{gw_gnd, gw_gnd,ad[%:0],gw_gnd, gw_gnd})
| ¢
defparam bram rom 0.READ MOLDE b0O;
defparam bram rom 0.BIT WIDTH
defparam bram rom 0.BLE SEL = 3'b000;
defparam bram rom 0.BESET_MOLDE = "SYNC";

1 T
4;
endmodule //GW_ROM

R PEIE TP it SR RAR S

IP Core Generator . B & H P IsEbr N H, 72574411k ROM it 3C
PR EI, JREEGEH P EIAL % 1P Bt SO s e, i 3-33 Fas

3-33 [ PHIL 1P 80t S0 B9 e S0

FW_ROM your instance name |

.dout (dout_o), SSoutput [3:0] dout
.Cclk{clk_1i), //input clk
.0ce({oce_i), //input oce
.ce{ce_i}, //input ce

.reset (reaet_i), //finput reset
.wre (wre_1i), //input wre

.ad{ad i} f/input [9:0] ad

IP Core Generator 4 i ROM 7=l

W P % r=4: 1024X16. bypass AR HI[A2P ROM IP, LA device ik
£ GWIN-LVALQFP144C6/15 #ff|, St & WK 3-34 Frow, wlR4E H -
T, 1E Initialization & D ECEVIGH A, B “OK”, AR ArRER
ROM IP 13
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PEAE I ROM IP &3t S0 AT e B N EC B A “Create in” B
£, ik “Add to Current Project”, 774K IP Wit XS EHRINET
FEH
3-34 ROM HJ IP Customization & &

. T
Block RAM: ROM o
File
Target Device: GHIF-LVALA144C6/I5 emmersss
Create In D buser-bak\Usersireot\Desktop\ testcase\IF_core\fpga projectisrelgeron [ ... |
Module Hame:  GH_EOM File Name: gv_rom Add to Current Broject
Options
Width & Depth Read Mode
— 20
Address Depth: 1024 = Besd Hode: [Bypass ]
i Data Width: 1§
Resources Tsag
— e
dougisn) > Elock Ean Usage: 1 IFF Usage: 0
e LT Usage: 0 M Usage: 0
N Reset Mode! @ Synchronous () Asynchrenous
Tni tialization
—w . .
Memory Initialization File! alk/Users/root/Desktop/testeasef/IF_core/fpga_project/sroftest mi D

3.2 DSP
T, DSP BHSC R R AR B AR 74 ALUS4. MULT.
MULTADDALU. MULTALU. PADD.
3.2.1 ALU54
ALUS4 SZ3 54 fv EHZ#iEE . F IP Core Generator A, ik
“ALUS4”, S AN S Bon ALUSA A S5 LS, K 3-35 .
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3-35 ALUM {5 B E

E’fj IP Core Generator

Target Dewice, | GHZA-LV1SLAL44CT/I6 I =)

Name

> Blo

e
s
o
e
» 7 13C

> Soft IP

4 Hard Module

> CLOCK
4 DSP
& ALUS4

SPMI
User Flash

ck Memory

MULT
MULTADDALU
MULTALU
PADD

Core

[=]e s

ALU5S4

Information

Type:

ALUS4

Vendor: GOWIN Semiconductor

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

robust extension to MULT part. The ALU54 can be used independently,
and it can implement the following operation modes:

*« A+ B

+« A-B

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

.

.

.

.

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

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

fE IP Core Generator S, X “ALUS4”, 3 ALUS4 ] “IP
Customization” % 1, 41l 3-36 ffi~. %% HAHE5 File BiLEAE. Options
Be EAE . i 1 fC EAE B AN B4 “Help”s

3-36 ALU54 i IP Customization & 04543

r N
ww IP Customization li‘g
Fils
FileBd BAE
Targst Devics! GHZA-LVESPGLISECS/IT Languaze:
Creste In: D: huser-baksersiroot Desktop' testcase\IP_core\fpga_projectisrebg_alusd [ ... |
Module Hame:  GH_ALVS4 Fils Hame gv_aluSd Add to Current Project
Options |

ALV Mode Dption Data Options

— ik
ot

Width Data Type
— e douf53:0] =
Input A s4 2] s

S p— Input B 54 5 (1-54)
Register Dptions :

[ p— cascis0) e Optionsf EHE
Reset Mode: @ Synchronous () Asynehrenous

e Enable Input A Register Enable Input B Register

Enable ACCLOAD Regisler [V] Bnable Dutput Register
e
i OB EHE
Helof#ill
0K Cancel | Help I
L

SUG284-1.6
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5. File fic BHE

File BC B AEH THC & 7= 4 ALUSA SIS S B, FRiERT “File

FCEHE” Wi 3-36 Fiaso

ALU54 [t File BB HE {3 FH AN SP AL 284, i55% 3.1Block
Memory>3.1.1SP "] File fit B HE.

!

1% FE Device GWIN-1 i}, HT1% Device A7 ¥ DSP, fE IP Core Generator #-1H ) A

fll, DSP HIFAMEHASKAT %, K 3-37 Fiw.

3-37 DSP #4 RmT Ik

Tesmzt nevi.:e;[ G 1H-LV¥1LG14405/T4 ] D

Mame

4 Hard Module
Block Memory
CLOCK
a |7 DSP

ALLIS4
MULT
MULTADDALU
MULTALU

DA T3
FRL L

[3C

SPMI

User Flash
Soft IP Core

6. Options it & HE

Options At & HE A T Hc & 4L 5 = i iE ALUSA Wit S ALUS4A RS

BEH, bER “Options FLEHE” 41 3-36 .
® ALU Mode Option: At ® ALUS4 [(iz 5. migdF:

- 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: Pt & £ #zi% 1.
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FLE ALUSA f NBE A% SN AIB I O B0E AT A E N 1-54 47
fan th i VBRSO RE FH P I E, SRR AL TE B sh A %
“Data Type” &AL &~ Signed. Unsigned.
® Register Options: Jt & %7 /78y LAERL
“Reset Mode” HEIIL & ALUSA R AR, SCRRFZD R
“Synchronous” FlF L5 “Asynchronous”;
- “Enable Input A Register” EL & Input A register;
- “Enable Input B Register” & Input B register;
- “Enable ACCLOAD Register” it & ACCLOAD register;
- “Enable Output Register” AL & Output register.
7. i G EAE K
W EAE K27 2410 1P Core HIECE S5 SORBIMER], i At o A7 5
TR#% Options Fc B 5L 58T, FryEf “BCEAER” WKl 3-36 Fix.
8. Help &4l
Hifi “Help”, &7~ IP Core MIRECEAS S TLHE, Wikl 3-38 Fix.

3-38 Help 5 2

ALU54

Information

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

Summary:

Prrrozrrzre
o8
23»3333

Options

e sesrpm

ALUS4 Mode Option ALUS54 Mode - Setone of the ALUS4 operation modes.

Input A Width - Set the size of the first e ALUS4.

Data Options Input B Width - Set the size of the sect n the ALUS4.
Data Type - Set the data format of the inputs as signed or unsigned.

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

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

IP 4 RSt

1] 3-39 filf7n, ALUS4 f#) “IP Customization” 7 LA & 58 kG, Hds
“OK”, 74 LAl E SCE “File Name” 44 i = AN S04

- PlMbE = JETE ALUSS #it0fH “gw_alu54.v7;

- HFPHIGZ P Bt ST BRSO “gw_alu54_tmp.v”s

- BMbJEE ALUSA FIBCE S “gw_alub4.ipce”.

AL B IR IE S & VHDL, FAEMBTRA 4 E S0 vhd. T id
L verilog 18 & A 4477 A B ST
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3-39 Fd B 1Y IP Customization

‘% IP Customization

ALU54

File

Target Device! GHZA-LVESEGLISECE/IT Langusge:

douf53:0] =

—ires et

— 530

cas o[54:0] =

= b53.0]

& &

Creste In: D: huser-baksersiroot Desktop' testcase\IP_core\fpga_projectisrebg_alusd [ ... |
Module Hame® G ALIG4 File Hame' ev_alufd Add to Current Project
Options |

ALY Meode Option

s

Data Options

¥iath Data Type
Input &: 54 {1543

]| [4[

Input B 54

=50

Register Options
Reset Mode: @ Synchronous () Asynchrenous

Enable Input A Register Enable Input B Register
Enchle ACCLOAD Register Enable Dutput Register

0| [ camca ||

Help

54k ALUS4 & 3ct

#i1k, ALUSA Bt S A 52 201 verilog #id, AEELARARYE “IP
Customization” H1[1] ALUS4 Fit &, ;=4 7 sSEfilfbir) ALUS4, i 3-40 fr

7N o
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3-40 Bk ALUS4 &3

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),
-Ria),

.B{b),

.LSIGH (gw_vcoc),

.BSIGH (gw_vcc),

.CR3I({gw_gnd,gw_gnd,gw_gnd,gw_gnd,gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd,
LACCLORD (gw_gnd) ,

.CE{ce),

.CLE(clk),

.RESET (reset)

y .
ir

1'bl;
1'bl:

defparam aluS4d inst.AREG
defparam aluS4d inst.BREG

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

R PBILZ TP 30 B AR RS

IP Core Generator . B EH P sEhrBH, fEr-AH140 ALUSS ¥ it
SRR, ISP P B Z P B SO R SCE, anbd 3-41 BTk

3-41 F RBIlLiZ 1P #3048 BB 3044

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

IP Core Generator & X, ALU54 ;=4

W ;%774 54 15 54 KA. # Register [{][A25 ALUS4 1P, L)
device 1%£# GW2A-LV55PG1156C8/17 A, Fimic & K 3-42 fix,
o “OK”, BUmI =4 H /7 B s i ALUS4 IP Vit 3.
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FEAE) ALUSA IP B SCPETE H S EOARE B SR “Create in” BEH
4%, Wik “Add to Current Project”, P#AK IP Bt 302 HshiRnE
T

3-42 ALU54 IP Customization X &
[ ' 1P Customization 9 &1

Rl
ALU54 (57
File
Target Device! GNZA-LVSSPGLIS6CE/IT emmersss
Create In D \user-bak\Usersireot\Desktop  testcase\IF_core\fpga projectisrelee_alusd [ ... |
Module Hame:  GH_ALUSA File Nane: gv_slusd Add to Carrent Project
Options |
ALU Mode Option Data Options
— cik
wr b
¥idih Dats Type
—l e douf{52:0] P>

Irput i 54 2] u-s4)
— st Input B: 5¢ 2] 1-54)

Register Options

— 2[52.0] cas of54:0] =i ) )
Eeset Mode: @ Synchronous () Asynchronous
v i F i
[ Ensble Input A Regizter Ensble Input B Regizter
Ensble ACCLOAD Register (] Enable Output Register

3.2.2 MULT

MULT scElafeyEiz E ohfie . 78 IP Core Generator 51 # #15 MULT, %t
A2 278 MULT PIFESSME BMEEE, i 3-43 Fir.
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3-43 MULT M B =

55}3 IP Core Generator

Target Device: | GH2A-LVIBFGZSECT/IE “:]

Name

4 Hard Madule MU LT

3 Block Memory

3 CLOCK
4o Information
iw ALUS4
.
L TV (N MULT
& MULTADDALU
L MULTALU 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
& SPMI can be configured as one of the three operation modes: one 36x18

3 User Flash multiplier, two 18x18 multipliers or four 9x9 multipliers.
3 Soft IP Core

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

£ IP Core Generator %[ 1 X MULT, #H MULT ) “IP
Customization” % 1, 1l 3-44 ffi7s. %% HAFE File B EAE. Options
Be BAE . i 1 C EAE B DL A S Bzl “Help”.

3-44 MULT HJ IP Customization B 04543
r._.}.; IP Customization li‘g‘

File
Filefil E1E
Targst Devics! GHZA-LVESPGLISECS/IT Languaze:
Creste In: D: huser-baksersiroot Desktop' testcase\IP_coretfpga_projectisrebgemlt [ ... |
Module Hame: G MULT File Hame' gv_nult Add to Current Project
Options
Tats Options
— cix
Width Souree Data Type
Input & 18 % -3 Parallel =
— o=
Trput B 18 2 (1-38) Farallel =
Qutpat: E
S douf25:0] = Optionsfit EHE
Shift Ontput Options
— =[17:0] [ Ensble Shift Output A [ | Ensble Shift Output B
Register Options
= o1 7:0]
Reset Mode: @ Synchronous (7 Asynehronous
Enable Input A Register Enable Input B Register

i O B 1E [7] Ensble Pipeline Register Ensble Shift Output A Register
Ensble Output Regizter

Helpd#il

o [ Comea [ nas Jf
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1. File fic EAE

File ft B HER THCE =4 MULT SEGIAL SO IAR OGAE S, anEl 3-44 ks
R “File BLBHE” FToR.

MULT ) File Bt & HE 118 AT SP BEE 5L, 2% 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
HE, WK 3-44 F37ER “Options BLEAMNE” Fir.

® Data Options: it & ¥z k.

- EAIR (nput A Width/ Input B Width) & K 7 55 4 36

- ErdE O EIEALTE (Output Width) LA EE, ©alEHm AL

i H SR T8, B R S AR PE AL B8 AR B MULT9X9, MULT18X18,
MULT36X36.

- HAuE I A/B FTECE A Parallel. Shift;

- HERAAECE N Unsigned. Signed.

® Shift Output Options: A&7 AE shift out ThAE, HAGI (Input A

Width/ Input B Width) #8/NT-45F 18 i, A[{FHILTRE.

!

i A\ 1 (Input A Width/ Input B Width) £ —I KT 18 B, Shift Output Options &

WKy ANATAEH

® Register Options: iZIEI I LI fE 55 ALUS4 ) Register Options

EDAHFE, 152% 3.2.1ALU5S4 H] Option fic & AE.
3. i K B AE B

B A P S0 7R 24T 1P Core [ECE S5 SRR BIAER], S 4 i O A4
DL AT BEAR 4 Options Pt B S 58T, Wi 3-44 Fbrid 09 Bo EAE B "o
4. Help 4

B “Help”, 27~ IP Core HIBCEAS B AU, ik 3-45 fzx. Help
U HE 24 5T IP Core HIREE A4, LLK Options %% i fc & i 1 2 1 B .
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3-45 Help 5B

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

1K 3-46 fii7x,  MULT ) “IP Customization” & & 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 & MULT f) “IP Customization” % 11, &l 3-46 ffin.
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3-46 FE B Y IP Customization

"% IP Customization

LT &

File
Target Device: GHZA-LVESEGLISECE/IT Langusge:  |Verileg
Creste In: D: huser-baksersiroot Desktop' testcase\IP_coretfpga_projectisrebgemlt [ ... |
Module Hame: G MULT File Hame' gv_nult Add to Current Project
Options
Tats Options
—l
Width Souree Data Type
Input & 18 % -3 Parallel =
— =
Trput B 18 2 (1-38) Farallel =
Qutpat: E
—res et doul25:0] p=i
Shift Ontput Options
— a[17:0] [ Ensble Shift Output A [ | Ensble Shift Output B
Register Options
— o170
Reset Mode: @ Synchronsms () Asynchronous

nable Input A Register

Ensble Input B Register
[C] Enable Pipeline Register | | Enable Shift Dulput A Register

Ensble Output Register

& &

=1
=

][ Frmers] ][ Help

54t MULT &3

4k MULT Bt S0 52 1 verilog bk, fbkrbRE “IP
Customization” H] MULT EC &, F=4E T 2646 MULT, tnkd 3-47 Fios.

3-47 Hl4k MULT &34

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

input
input
input
input
input reset;

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

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

M 2X1& multlax1E_inst
[MULT18X18 1tlaxle_i
.DOUT {dout),

.BSIGH (gw_vecc),
-5I2([gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,gw_gnd, gw_gnd,gw_gnd}},

-SIB({gw_gnd,gw_gnd, gw_gnd, gw_gnd, qw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd}],
.CE{ce),

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

defparam multl8x18_inst.AREG = 1'b
defparam multlSxl8_inst.BREG = 1'bl;

defparam multlS8x18_inst.OUT_REG = 1'bl;
defparam mult18x18_inst.PIPE REG = 1'b0;
defparam multlSxl8_inst.ASIGH _REG = 1'bd;
defparam multl8x18_inst.BSIGH_REG = 1'b0;
defparam multl8x18_inst.S0A REG = 1'b
defparam multl8xl8_inst.MULT_RESET_MODE = "SYNC";

endmodule //

MULT
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R PBMLIZ TP &30 BRI S

IP Core Generator 1. E& B P HsLhrMH, 72746146 MULT # it
SR TR, IRERAE P B Z 1P B SO AR S E,  anbd 3-48 .

3-48 B PHI{LZ 1P it 3O B 34

GW_MULT your instance name |
.dout {dout_o), /foutput [35:0] dout
.afa_1i}), ffinput [17:0] a
(b i), f/input [17:0] b
.ce(ce_1i), //input ce
.clk({clk i), //input clk
.reset (reset_i) //input reset

IP Core Generator & i MULT =45l

W PP 9 MA 5 80k, bypass U MULT IP, DL device
&P GW2A-LV55PG1156C8/17 Jfil, Fififc & Wi 3-49 piow, i OK”,
A P R ) MULT (P & 0.

FEAE ) MULT IP it ST e H X BURECE S “Create in” & B 2%
£, niEf “Add to Current Project”, 741 IP Wit F & HEhIINE T
e,

3-49 MULT IP Customization % &

!4, IP Customization D ||
MULT il
[ 7]

File
Target Device: GR2A-LVSSPG15606/IT Rememeren
Create In JEE— bakilizersiraotilesktophtestease\ TP _corehfpga_projectisreigumlt [ ... |
Wodule Nane:  GH_WULT Fils Heme: gu_mult Add to Current Project
Options

Data Options

Width Source Data Type

e o)
— a0

Input B: 9 |2 u-m) Parallsl v

Output 18

dout17:0] b=
Shift Output Options

— 0] [ Ensble Shift Output A [] Ensble Shift Output B

Register Options

Reset Mods: @ Synchronous () hsymehromons

[C] Enable Input k Register | | Enable Input B Register
[C] Enable Pipeline Register Enable Shift Dutput & Register
[] Enable Output Register

& &

[ x [ Cameal |[ telp

3.2.3 MULTADDALU

MULTADDALU sc¥)afevkgs — kR ENThEE . £F IP Core Generator
S, i “MULTADDALU”, S A4 B 78 MULTADDALU HIAHR1E
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EMEE, ikl 3-50 s .

3-50 MULTADDALU H{E BB ZE

. IP Core Generator

Target Tevice: | GHZA-LV1SFGESECT/IR [ =)

=B =5

MName

Ll Hard Module
> Block Memary

> User Flash
> Soft IP Core

MULTADDALU

J CLOCK
« W DsP Information
& ALUs4
w MULT Type: MULTADDALU
MULTADDALU
L MULTALU Vendor: GOWIN Semiconductor
o4 PADD Summary: Each gwDSP macro can implement the sum of two 18x18 multipliers.
> 13C The alu two-18x18 mode can be composed of two 18x18 multipliers
J SPMI

and one ALU. The MULTADDALU can be configured to work in the
following operation modes:

AO*BO + A1*B1

AO*BO - A1*B1

AOQ*B0 + A1¥B1 + C
AO*B0O + AL*B1 - C
AO*BO - A1*BL + C
AO0*B0 - A1*B1 - C
Accum + AO*BO + AL1*B1
Accum + AO*BO - A1¥B1
AO*B0 + AL*B1 + CASI
AO*BO - A1*B1 + CASI

. & & 8 & & " s

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

1F IP Core Generator #tM, X “MULTADDALU”, #fH

MULTADDALU [#J“1P Customization”% I . 1% & 1155 File Bt & #E . Options
BeEAE . i 1 C EAE BN A Bhi4H “Help”, & 3-51 k.

3-51 MULTADDALU K IP Customization & 4544

r N
. IP Customization (5 [
File
Fileff
Target Device: GRZA-LVSSPG1156C8/TT BB Lenguage
Brecto The 1t tnzer-bak\lserstraat lesktopt test case\IF_sorehfpga_projectiorataw_miltaddaln [ |
Module Hame:  GH_MULTADDALU File Hane: gr_pultaddalu Add to Cwrrent Project
flptions
WULTADDALY Wods Option Shift Output Optiens
- WULTADDALY Mode: [AD % B0 + AL % Bl - [] Enable Shift Dutput A
[] Enable Shift Output B
> =
Data Options
dout[36:0] ===
I 60l Hidth Source Data Type
Input AD: 15 2] u-18) Pardllel v
[~ =017 Tnput BO: 18 2] 0-18) Parallel v OptionsELEHE
I — Tnput Al 18 2] 0-18) Favallel v
cas of54 0] =i
Input B1: 15 2] u-18) Parsllel v
e 3 1[17:0]
Toput C: 5¢ 5] 0-s0)
—
el Register Options
Reset Mode: @ Synchoronous () Asynchronens
LR =R Ensble Input AD Regizter Ensble Input Al Regizter
Enable Input B0 Register Enable Input Bl Register
Enable Trpnt C Register Enable ACCLUAD 15t Stage Register
[] Enable MultiplierD Pipeline Register | | Ensble ACCLDAD Znd Stege Register
[7] Enable Wultiplierl Pipeline Register | | Fnable Shift Output Register
Ensble Cutput Register
Helpt#s
[ ] [ Cancel ] [ Help ]|
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1. File fic EAHE

File fic & AE FH T-1c & 72 4 MULTADDALU 2l ST A A5 B, bRk
(1) “File BLEAME” a0l 3-51 o,

MULTADDALU [ File Jt. B AE ¥4 FH A1 SP AR 12540, 15275 3.1Block
Memory>3.1.1SP [ File Bt EAHE .

2. Options At BAHE

Options FiC & HEF T L & #1165 = i 7% MULTADDALU &7t 3 {4
MULTADDALU MECEAE S, FriFE[R) “Options FLEAE” WK 3-51 fis.

3.

HeF:

MULTADDALU Mode Option: P& MULTADDALU fiz E i, nJ

A0*BO + A1*B1
AO*BO - A1*B1

AO0*BO + A1*B1 + C

AO0*BO + A1*B1 - C

A0*BO - A1*B1 + C

AO*BO - A1*B1 - C

Accum + AO*BO + A1*B1

Accum + A0*BO - A1*B1

A0*BO + A1*B1 + CASI

AO*BO - A1*B1 + CASI;

MULTADDALU [] Data Options F1 Register Options C & HE (1) {8 F

A MULT B2, 15275 3.2.2MULT.

iy 11 T, £ ATE

e £ A 1 S 7 24 1T IP Core FRITC B 45 SRR IAE B, i N\ i H ity 11 (%) 067 5%

R ¥ Data Options fil Register Options it & SZif 8 #7, ik 3-51 FdriEH]
“BLENEE” PR,

4. Help 4

Hif “Help”, %&on IP Core [MECE (S SHITUH, MK 3-52 FiR.
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3-52 Help £ B

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

¥ 3-53 fiisx, MULTADDALU ] “IP Customization” & e & 56 BX
Ja, B “OK”, PAELIEE S “File Name” w44 B =301

- PiltE s R 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 i 5 B A 7= A B ST
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3-53 Fd B AY IP Customization

' IP Customization
File
Target Deviee: GRZA-LVSSPGI1SB08/TT lemgrea
Create In - imzer-hak\Uzerstraatillesktopt testease\IF_corehfpga_projectisrciow_multaddsln [ |
Module Hame:  GH_WULTADDALY File Hane: gr_pultaddalu Add to Cwrrent Broject
fptions
WULTADDALY Wods Option Shift Output Optiens
ek WILTADDALY Mode: [AD % B0 + AL * B - [] Tnable Shift Output A
[] Enable Shift Dutput B
— e
Data Options
d S.0] b
N . cutRe Hidth Source Data Type
Input AD: 15 2] u-18) Parsllel v
200170 Tnput BO: 18 2 (-18) Farallel ~
—{bi170 Input Al: 18 2] u-18) Parsllal v
cas o[54.0] [ —
Tnput BI: 18 = a-18) Parallel v
—l 21170
Tnput C: 54 (1-54)
—
e Register Options
Reset Mode: © Synchronous () Asynchroneus
Ensble Input AD Regizter Ensble Input Al Regizter
Enable Tnput B0 Register Ensble Tnput Bl Register
Ensble Input C Regizter Ensble ACCLUAD L3t Stage Register
[] Zneble WultiplierD Pipeline Register | | Fnable ACCLOAT Znd Stage Register
[T Enable Wultiplierl Pipeline Register | | Ensble Shift Dutput Register
Enable futput Register
0K ] [ Cancal ] [ Help
L

54t MULTADDALU &it3c#

%14, MULTADDALU #1134 N 52 34 1) verilog B, B 4 “IP
Customization "7 [ MULTADDALU Bt &, 74 1 s241 4k i) MULTADDALU,
K 3-54 Fix.
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3-54 ffl{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
& 3-55 fis.

& 3-55 F P BIlLiZ 1P & it S m 4R S04

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 PP 18 AR S EERE S UORA . bypass #2. [E2D E AT
] MULTADDALU IP, LA device i+ GW2A-LV55PG1156C8/I7 A, Fiih
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Bt & ai i 3-56 fian, By “OK”, BIRP=4f 7 BT i MULTADDALU IP
WA

F=4 () MULTADDALU IP ¥ i SR BT A H s BN EC & i H “ Create in”
WEBE, Wik “Add to Current Project”, FEAERT IP Wit SCfF4 H 3hid
& TR,

3-56 MULTADDALU IP Customization i &

.. IP Customization X
MULTADDALU &
55 7]
File
Terget Device: GRZA-LVSSPG11SBC8/TT Lenguage
Brecto The 1t tnzer-bak\lsersiraat esktopt test case\IF_sore'fpga_projectiorataw_miltaddaln [ |
Moduls Hame:  GF_WULTADTALY Fils Hane: gr_nultaddalu A4 te Current Froject
flptions
WULTAITALI Wade Option Shift Tutpnt Nptions
WULTAIDALY Mode: [AD % B0 + AL % B - [l Ensble Shift Dutput A
R — [] Enable Shift Output B
Data Options
doutRe0) = ¥idth Source Data Type
= 50[17:0]
Input AD: 18 2] (-18) Farallel v
Toput BO: 18 2] a-18) Parallel ~
=+ 21[170 Tnput Al: 18 4 (1-18) Farallel +
cas o[540] =
Tngut EL: 12 2] u-18) Farallel ~
— 5170 Tnput C: 54 (1-54)
Register Options
Besst Mode: @ Symebwonous ) Asynchronous
[] Enable Input AD Register [] Enable Input Al Register
[] Enable Input BO Register [] Enable Input Bl Register
Enable Tnpnt © Register Frable ACCLOAD 15t Stage Register
[] Ensble WultiplierD Pipsline Register | | Ensble ATCLOAD 2nd Stage Register
[7] Enable Wultiplier! Pipeline Register | | Fnable Shift Dutpui Register
[C] Ensble Dutput Register
0K ] [ E— ] [ Help

3.24 MULTALU

MULTALU sZELIRAR AN 2 NEIThEE. 1E IP Core Generator Fti 1,
B MULTALU, S <s &~ MULTALU A3 BAEEL, & 3-57 fAF
Mo
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3-57 MULTALU S8 E

&Z\L 1P Core Generator E
E

Name

4 Hard Module M U LTALU

> Block Memary

D> CLOCK
‘b Information
& ALUS4
o MULT Type: MULTALU
& MULTADDALU
2 MULTALU Vendor: GOWIN Semiconductor
& PADD Summary: Each gwDSP macro can implement the Multiplier ALU mode. The
> 13C MULTALU represents two functional modules, including MULTALU18x18
> SPMI and MULTALU36x18. It can implement the following operation modes:
> User Flash
» Soft IP Core A*B+C

-

« A¥B-C

e« Accum + A*B + C

s Accum + A*B - C

s Accum - A*B + C

* Accum - A*B - C

« A*B + CASI

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

* A*B - D+ CASI

* Accum + A*B

* A*B 4+ CASI

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

1E IP Core Generator FLH #, X7 “MULTALU”, #H “IP
Customization” % 1. %% K35 File Fd BHE. Options At BAE. ¥ A E
FE RN Bhi%4H “Help”, W 3-58 s .
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3-58 MULTALU K IP Customization & 04543

.
% IP Customization D | S|
ol
MULTALU o
File
FileBRE1E
Target Device: GHZA-LVSSFG115BC6/IT Language
Creste In D:vmser-bakilsersiraot\Desktopl testease \IP_cors\fpge projectiorcign multalu [ .. |
Module Fame:  GH_MULTALY File Hane: gu_maltalu Add te Cwrrent Project
Options
Data Options WULTALU Mode Options
— cic
N P a-1e tgmed Y] I TALUIE1S Mede: |4 % B+ C
douti5a0] e Input & 18 5 (1-38)
| et Input C 54 [2 (-54) )
= OptionsfREFE
Input I 51 1-54) Signed
= a[170]
oo oiEa0] - Register Options
= b1 70] _ -
g Reset Mede: © Symchremons () Asynehronous
[¥] Enable Input A Regist [¥] Enable Input B Regist
oo [7] Enable Input A Register 7] Bnable Input B Register
[ Enable Input C Register Enable Input D Register
Ensble ACCLOAD st Stage Register [ | Enable ACCLOAD Znd Stage Register
[ Ensble Fipeline Regizter Ensble Cutput Register
m
i i B AT
BE Helpi#dll
0k | [ rcemcet |J elp ||
 — |

1. File it EAE

File Fic B AEH 7B B 774 MULTALU S2fi4b ScfrAM (5 8, Wi 3-58
hFRVER) “File B BE” Fis.

MULTALU [ File Fic &AE ()48 AT SP B 2181, %2 3.1Block
Memory>3.1.1SP H1[¥] Option Bt EAE .

2. Options it B HE

Options fit & HE F T Hc & 44k 5 = J5 18 MULTALU ¥t 3244 4 MULTALU
IFCEA S B, FRIER) “Options Bt BAE” W& 3-58 ffin.

® 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 fiLif, 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 ffJ width X 18 fiiff, MULTALU18X18 Mode & /X
MULTALU36X18 Mode =] LARC & /-
A*B + C
- A*B-C
- Accum + A*B
- A*B + CASI
® MULTALU f#) Data Options #ll Register Options At & #E i) {5 Fi 1
MULT #2610, 1§5% 3.2.2MULT.
3. i I EAE K
Ficl B HE & 27 24 1 1P Core HIBC B 45 SEonBIHE R,y N A Hi o 1 (0 67 56
% Options Pt B 5L BEH7, 4n&l 3-58 HFriEN “FLEMEE” B,
4. Help %41
K. “Help”, &7~ IP Core MIBCE(E B UL, Wk 3-59 Fiaw.

3-59 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 + C

* Accum + A*B - C

* 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

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

& 3-60 fil7n, MULTALU K “IP Customization” & 1At B 56 B »
i “OK”, PAAEDIECE U “File Name” 44 1 =N S0 A

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

- HPEMZ P R SO AR SO “gw_ multalu _tmp.v”;

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

WAL B P IE S 2 VHDL, FRAERRTA SO 2 G408 vhd. ik
LA verilog 1B 5 NG 1S
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3-60 L& fY IP Customization
[ "% IP Customization l ? i?-]‘

R
MULTALU 57
File
Target Dewice: GH2A-LVESPGIISECE/IT Languaze:
Bracta Tm D: huser-bakilisersir oot \Deskloph testease \IP_cors\fpge_projectisreign_multalu [ .. |
Wodule Fane:  GH_MULTALI File Hame: gv_multalu Add to Current Project
fiptions
Data Options WULTALY Mode Options
— ol .

e e (-8 lene WULTALUSEx18 Wode: [4 % B + C
doutfE 0] el Input B 18 5 (1-38)

U — Input © 54 |5 (1-54)
Input D 54 (1-54) Signed
— 3[170]
css o[E£0] e Register Options
— 51 70] _ _
Reset Mode: @ Synchronous () Asynchronous
- Ensble Input A Register Ensble Input B Register
[ Enable Input € Register Enable Input D Register
Enable ACCLOAD lst Stags Register | | Enable ACCLOAD 2nd Stage Register
[] Bnable Pipeline Register Enable Output Register

0K ][ Frmers] ][ Help

f5l4t MULTALU 304

%4, MULTALU ¥ 113044 N 52 B2 1) verilog AR, AEHL R4 “IP
Customization” ## MULTALU B2 &, 72424k ag MULTALU, ik 3-61
TR
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3-61 4. MULTALU i&it X

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),
-B(b),
L),

.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),
LBSIGN (gw_wcc),
.D3IGN (gw_wcc),

.CASI {{gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gqw_gnd, gw_gnd, gw_gnd, gw_g

.ACCLOAD (gw_gnd),
.CE{ce),
.CLK(clk),

.EESET (reset)

V-

defparam multalulZxlE_inst.
defparam multalulZxlE inst.
defparam multalul&xlE_insc.
defparam multaluldxlg_inst.
defparam multalulixlE inst.O
defparam multalulZxlE_inst.
defparam multaluldxlg_inst.
defparam multalulZxlE_inst.
defparam multalulZxlE inst.
defparam multaluldxlE_inat.
defparam multaluldxlg_inst.
defparam multalulZxlE inst.
defparam multalulZxlE_inst.
defparam multaluldxlg_inst.
defparam multalulZxlE inst.

endmodule //GW_MULTALD

ACCLOAD EE

G =1'b0;
E

1'kl:
1'kl1;
1'b0;

= 1'b0;
1'b0;
1'b0;
1'b0;

0 = 1'b0;

[ (| I |

= 1'b0;

MULTALU18X18_MODE = O:
MULT_RESET MODE = "SYNC™:

R PEILZ TP 3B R IR S

IP Core Generator . 225 & P R SEBrN H, 787~ A 6116 MULTALU 1%
TSR R, R P AL % 1P Wit SO AR AR SCA:, P 3-62 T o

3-62 F RBILiZ 1P & i ST B i S

GW_MULTALT your_instance_name |

.dout {dout_o),
.caso({caso_o),

P
i

Ty
i

.a{a_1i), //input
bbb i), /finput
.c{c_1i}), //input
.ce{ce_i}, //input ce
.clk{clk i}, //input clk
.reget(reset_i) //input reset

putput [53:0] dout
output [54:0] caso

[17:0] &
[17:0] b
[93:0] c
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IP Core Generator 2 i, MULTALU 7=

WA PR AR 18 A 775 HEkE A% SR 1, register B0 [F] 22 MULTALU
IP, L device ¥ GW2A-LV55PG1156C8/17 Jyfl, Fiihifc & & 3-63 fr
~, B “OK”, FEAM PR  MULTALU IP &1 301

FEAE ) MULTALU IP i it SO B e H sk RIABLE i “Create in” %X
Bige, nik$E “Add to Current Project”, FAER IP ¥t ScE£ EEhdN

EITREY.

3-63 MULTALU IP Customization 1% &

& IP Customization

MULTALU

—resat

— 5[170]

—{5[174]

dout50

cas o540

-

-

&&

File

Target Device: GHZA-LVSSPG1156C6/IT

Create In JIRRE

nnnnn

Module Fame: GH_MULTALY

Options

‘bakilsersiroot'Desktopites

File Hane: gw_multalu

tease\IP_corehfpga_projectisreigu_miltaln | ... |

—"

Add to Current Broject

Data Options

¥idth
Input A 18 |2
Input B 18 5
Input C 51 15
Input D 54

Register Options

1-181
1-36)
(1-541

(1-54)

Reset Mode: @ Synchronens

Ensble Input A Register
[ Ensble Input C Regizter
Ensble ACCLOAD 1zt Stage Register | | Enable

[] Bnable Pipeline Register

) Asynehronous

Ensble
Enable

Enable

MULTALY Mode Options

e o

MULTALUZEx13 Mode: & % B +

Input B Register
Input D Regizter
WOCLOAD Znd Stags

Output Register

Register

0K | [ Cancel | [ relp

PADD LTI, TIRE A2 Thie. 7E IP Core Generator FLi Y,
o “PADD”, FtiiA Rl Eox PADD [HAHRAE &

MEEL, NP 3-64 Flas.
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3-64 PADD E B E

E:’;L; IP Core Generator

Target Device: | GH2ZA-LViBEGZEECT/I6 “j

Name

4 Hard Module PADD

Block Memory

[ CLOCK
4 pe Information

b ALUS4

< MULT Type: PADD

io1 MULTADDALU

S MULTALU Vendor: GOWIN Semiconductor

|&% PADD Summary: Each gwDSP macro features two units of pre-adders at the first stage
3 13C located before two multipliers. The pre-adder accepts two inputs. One
12 SPMI is parallel 18-bit input B or Backward shift input, and the other is either
b User Flash parallel 18-bit input A or Shift input.

3 Soft IP Core

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

7£ IP Core Generator Ft1f 5, X d7“PADD”, #H “IP Customization”
HWH. %% D File R BHE. Options FCEHE. i 11 HC B AE FUF1 5 Bh4240
“Help”, Wk 3-65 ffis.

3-65 PADD Y IP Customization & 4543

r
24 IP Custornization

B
e

PADD
fite FileBl EHE
Target Device! GNZA-LVSSPGLIS6CE/IT emmersss
Create In D \user-bak\Usersiroot\Desktop  testcase\IF_core\fpga projectisrelen padd [ ... |
Module Hems:  GH_EADD Fils Name: gv_padd Add to Current Project
Optiens
Data Options Shift Output & Add/Sub Options
— ol Width Source [] Enable Shift Output

Input A: 15 2 a-18) Farallel ¥|  [7] Enable Backoward Shift Output
b Input B 18 2 1-18) Parallal - AddfSub Dperation

Output 18
OptionsfilEHE
== res ct dout]17:0] el
U Register Options
Eeset Mode: @ Synchronous () Asynchronous
> cri70) Ensble Tnpnt & Register Enable Irput B Register
Ensble Shift Dutput Register
i
i fLEAE

Help$#il

[ ok ) camea ||| mep |
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1. File Ft&AE
File fic B HEA T-HCE =4 ) PADD SEL U RIAHSG E S, Wi 3-65
HFRER “File BCEHE” Fis.
PADD (1) File F & AE ¥ 13 F A1 SP BLEL 12400, 1527 3.1Block
Memory>3.1.1SP [ File Bt EAHE .
2. Options At BAHE
Options Ft EAEH T-Ac B Fl1k & = J5 & PADD %1 34+ PADD L E
, ARVER “Options FCEAE” &l 3-65 Arx.
® Data Options: it & ¥z k.
- ENIEI (nput A Width/ Input B Width) i KEE A7 954 18
- MmO EdEALSE Coutput Width) TR FECE, ESWBERm AL
W B SR EEALTE, B 2R AL 58 Peg 42 i PADD9 5 PADD18.
- BN A IR RYE AT E L “ Input A Source ” i T AL B A Parallel
H1 Shift;
- NI B REE SRIE R “Input B Source” & 1AL E A Parallel.
Backward Shift.
® Shift Output & Add/Sub Options: f# & Shift Output. Backward Shift
Output AR AR A
f§fE Shift Output J@iT#%EH “Enable Shift Output” #E1THCHE ;
- f#5¢ Backward Shift Output i#id %+ “Enable Backward Shift
Output”i& i 247 id & ;
- PADD "Il B “Add/Sub Operation” iEITHAT N k.
® Register Options: it & 77 /7 &y LAEA .
“Reset Mode” &L & PADD HIE MM, SZHAPAE
“Synchronous” 2 “Asynchronous”;
“Enable Input A Register” ECE. Input A register;
“Enable Input B Register” ECE Input B register;
- “Enable Output Register” EC & Output register.
3. i 1 C EAE
P B B S 4 T IP Core FORC B 45 SR~ BIME K, A A % H o 14k
DL AL FE AR Options o & SEI 558, AniEr) “HCEMER]” anl& 3-65 s
4. Help 4
B “Help”, 27~ IP Core HIBCEAS B AU, ik 3-66 . Help
TUHALFE 24 AT IP Core HIMEE/r2H, DLK Options 25 TiC B AY {7 2 Ui B .

l

f

S|
S
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3-66 Help 5 8

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

WK 3-67 fir7n, PADD [ “IP Customization” & A& 5 )n, #ii
“OK”, P DIlC B XX “File Name” iy 44 1 =AN St

- Pk E = JEE PADD Bt “gw_padd.v”;

- APz P Bt SO AR S “gw_padd_tmp.v”;

- ffelEiE PADD HIHCE S “gw_padd.ipc”.

WAL B RIS 2 VHDL, PPAERETRA USRS vhd. R
L verilog i 5 B 7= AR 1 SO

[
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3-67 fit B /Y IP Customization

"% IP Customization

Targst Devics! GHZA-LVESPGLISECS/IT Languaze:

Create In: D Yuser—bak\UsersirootiDesktopitestcase\IP_core'fpga_project \srcl gv_padd

File Wame: gv_padd Add to Current Project

L]

File
Module Hame: G _PADD
Options
Data Options
e Midth
Input & 16 |3 1-18)
—c= Input B: 18 4 018
Output 18
— res st doul17:0] =t
R Register Options
Eeset Mode: @ Synchronous
il
J e Enable Input i Register
Enable Shift Output Register

Shift Dutput & Add/Sub Options
Source ] Enable Shift Ountput

Parallel T [] Enable Baclward Shift Output
Parallel - Add/Sub Operation

) hsymehwomons

Enable Input B Register

0| [ camca ||

Help

54k PADD &it30#

%11k, PADD i1 SO 5e 2 1) verilog A B, FEERFRYE “IP
Customization” #1[1) PADD BC &, rF=A4sefilfbr] PADD, i 3-68 Fiin.
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3-68 fl{t. PADD &it 3

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

cutput [17:0] dout;
input [17:0] a:
input [17:0] b:
input ce

input clk:

input reset

wire [17:0] =20 w
wire [17:0] sbo w:

wire gw_gnd;
assign gw _gnd = 1'kb0;

JPADD1E8 paddlg inst |
. DOUT (dout) ,
.50 (s0_w),
.5B0 (zbo_w),
Bia),
.Bi(b),
.5I({gw_gnd,gw_gnd,gw_gnd,gw gnd,gw_gnd, gw_g:
.SBI({gw_gnd,gw_gnd,gw_gnd, gw_gnd,gw_gnd, gw_t
.CE (ce),
.CLE (clk) ,
.RESET (reset) ,
LRSEL (gw_gnd)

)

defparam paddl8 inst.AREG = 1'k1;

defparam paddlg& inst.BREG = 1'bl;

defparam paddl8 inst.ADD S5UB = 1'k0;

defparam paddl8 inst.PADD RESET MODE = "SYNC":
defparam paddl8 inst.BSEL MODE = 1'k0;
defparam paddl8 inst.S50REG = 1'bd;

endmodule //GW_PADD

R PBILZ TP 30 BRI S

IP Core Generator T. E &R P sEhRM R, /=461 PADD it
SRR, IRERAE R PG Z 1P R SCE RO AR SCE, il 3-69 .

3-69 A PBIMLIZ 1P i S R i 3

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 4, PADD 7=l

W P 35774 18 S [Fl2E register 38 PADD IP, DA device ik %
GW2A-LV55PG1156C8/I7 A, Ftimfc & i 3-70 s, #di “OK”, 7=
2 T ) PADD IP it 304

F=AE ) PADD IP i SR FTAE B S BN B ST “ Create in” 18 1
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£, tnikFE “Add to Current Project”, 774ER) IP #it X b& EHEIRINE T
e

3-70 PADD IP Customization &
(& 1P Customization ? [ |

A
PADD e
File
Target Device:! GHZA-LVSSPG1156C8/IT e
Create In D: \user-baklsers\root\Desktoptestease\TF_core\fpga_projectiorcheon padd [ |
Module Name:  GH_PADD Fils Nane: gw_padd Add to Current Project
Options
Data Options Shift Dutput & Add/Sub Dptions
—P ¥idth Source [] Enable Shift Outpat
Input A: 18 (5] 0-18) Farallel N [] Enable Backward Shift Output
— e Input B: 1 2 a-1e Parallel - Add/Sub Operation:
Output 18
—reset douf{17:0] ==
N . Register Options
Resat Mode: @ Synchronous () Asynchrenous
=] 1707 Enable Trput h Register Enzble Tnput B Register
Enable Shift Output Register

0 | [ Concel || Help

3.3 CLOCK

4Hl, CLOCK s Fr =Fhm =284 )7=4: PLL. DLL. OSC.
3.3.1 PLL
PLL AT & T2 s clkin BEAT I BHARAL A3 o5 25 EL i3 A i 3
(AN 340 S5k = A AN E AL AR ) #r i . 7E IP Core Generator 5
i, By “PLL”, FfAM < S8 PLL BIAHSS 5 BAHEE, & 3-71 Fin.
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3-71 PLL g B =

. IP Core Generator EI@
5
Name
4 Hard Module PLL
b Block Memory
4 CLOCK
% DLL Information
& 0sC
&% PLL
Type: PLL
3 Dsp yp
" 15 Vendor: GOWIN Semiconductor
SPMI Summary: GW FPGA provides a Phase Locked Loop (PLL), which is used to
3 User Flash generate multiple clocks with defined phase and frequency relationships
> Soft IP Core to a given input clock.

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

PLL % th Bdfs it A

1. feikout = (feukin * FDIV) / IDIV

2. feikoutp = ferkout/ SDIV

3. fvco = ferkour * ODIV

V!

o foun NHINITER CLKIN #51% ;

o fowkour MHiIHHIN Bl CLKOUT Hi;

o foikouro AHfI I £ CLKOUTD #ii%, CLKOUTD j& CLKOUT 434 i &

o fyuco N VCO EBHIRK.
1F IP Core Generator i 7 X #47“PLL”, # 1 PLL #J“1P Customization”

WH. %% O File iR EHE. Options FCEHE. 3 11 C B AE BRI 5 Bh250
“Help”, kK 3-72 Fions
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3-72 PLL i IP Customization & 45#3

"% IP Customization DS
R
PLL 57
File
FilefR E1E
Targst Devics! GHZA-LVESPGLISECS/IT Languaze:
Creste In: 1 fuser] bal\UsersirootiDesktopttestcase\IP_corehfpga projectisrelgr_pll [
Module Hame:  GH_FLL File Hame: gw_pll Add to Current Project
Options
General CLEDUT o
b Optionsfit EHE
Mode ] Bypass
@ General Mode () Advanced Mode
Expected Frequency (3.1257500): 400.000 5 To
FIL Fhase ind Duty Cyele Adjustment
i ) VL0 Divide Factor
@ Dymamic () Statie i
— @ Dymani=
] FLL Reset [ FIL Fower Down Tnitial Value: |2
CLETH Static 2
Clock Frequeney (3°500): 100.000 [ hetual Frequency: 0.0 -
Divide Factor —
@ Dynenic [] Enable CLEDUTP Bypass
Initiel Value(1°643: |1 [
. - FPhaze And Duty Cycle Adjustment (Static)
w
RO EE Statie (1°B4) e
Fhase (degre=): [0.0 Duty Cyele (1/18):
[] CLEIN Divider Reset
CLEOUTD
Caleulat
[] Enable CLEOUTD Bypass i
pe 0 = E
Helip]
3 ] [ Frmers] ] [ Help

1. File it BAE

File FC B HEAH THCE ™A1 PLL SEHIALSCAFIAH OB B, & 3-72
PRIER) “File B EAE” Fiaw,
PLL ¥ File Fic & AE ¥ fd F A1 SP AE 2840, 2% 3.1Block
Memory>3.1.1SP 11 File it EAHE

2. Options At BAHE

Options At B AHEFH T-HL B 1k = R 1E PLL Bt 30 PLL FIECE AR B

PRVER) “Options FCEME” 40l 3-72 AR

® General: BoE MBI UM S A, B S A AR b 23 TR 2 1
;. BASEAFERE PLL Reset.
- “Mode” ETACE IP Core L& I, SCFF— R “General
Mode” FiEZii=, “Advanced Mode”;
“PLL Phase And Duty Cycle Adjustment” &5 fic & % i 5 25 L
FIAAL A FE R, S Rrsh A TR “ Dynamic” FI#ERAS 17 ¢ “ Static”s
“PLL Reset” ¥ETiACE PLL ¥ Reset {# fEM =,
“PLL Power Down” &IGfC & reset_p % F{# PLL &b B

® CLKIN: FCE PLL % AN B 5A, 70524801 ¥ B A IDSEL Reset

R s

“Clock Frequency (i i D AL & fir N\ B0 (1454, YE Bl device

HRIE s
“Divide Factor” FJ{EmRPIEN NI E DS EL, SCRFEHEH

“Dynamic” g “Static”, FAE T ATACE 2 S8 A
EUE, JaFEN 1~64, BB ASHR, ¥ “Calculate” 5% “OK”,
2 RN DR R R, WK 3-73 Fion;
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“CLKIN Divider Reset” iETific & CLKIN Divider 5 {73 1.

® CLKFB: AiE PLL S5t gh B FI 5424

- B E SEB IR, “Source” &I A% FE Internal 1 External;

- “Divide Factor” FI{Em PN T RCE SIS E, CIFahaE
“Dynamic” A “Static”, AR N A E 82501 A
REUE, VSN 1~64, It B A& R, ¥ Calculate " #4415 “ OK”
e, SR E D3RR, W 3-73 k.

® FEnable LOCK: g LOCK ¥/,

® CLKOUT: FE PLL %t e L%, BB VCO 2%, R EHiH

BB R BA I Ao = 40
“Bypass” 12611 n] e & i I R 1 55 B D g

- “Expected Frequency (A6 D" ££— ot =0T B & 8 4 H
I8 CLKOUT [Ai%, JulE i device ¥E;

- “Tolerance (%)” BLE CLKOUT ISR A5 ) S R AT 1]
RVFRZE.

- “VCO Divide Factor” 7E£mZiti ML E VCO S A A1
“Dynamic” FIE A0 “Static”, FAA T AL E S 5 A
WHUE, VA 2/4/18/16/32/48/64/80/96/112/128, [t E A& FHI,
Hif; “Calculate” 5t “OK”, &9fH#E/RE R R, WK 3-73
B

- “Actual Frequency” E/R&iH5 13 H 1) CLKOUT LR, i
HBLE.

® CLKOUTP: KCE AN BATORS4, Bl EARR B 2P AL AN &

RS, R BEMFE I 811 Reset.
“Enable CLKOUTP” 1% Tl Fic B AH % I i Hh A A
“Bypass” 1%L TifiC B AH S I B (1) 55 B D) G 5 5E 5

- “Phase And Duty Cycle Adjustment (Static)” A 7E# A T
B (Phase (degree)) #1572tk (Duty Cycle (*1/16));

® CLKOUTD: BB 43 A e i I B, e R EE 0 Sy 4 Hi A

R, LB B e 2 E, SRR BE A A B HY Y Reset.
“Enable CLKOUTD” &I fit & 43 A5 4y A G
“Bypass” 1EIL B 7 AT ek ) 55 58 T RE 14 RE

- “Source” HEIHECE A B H RSB, A& CLKOUT A1

CLKOUTP;

“Expected Frequency (HiZaii )" 78— Metsi U e B EE 1) 7 43

I B H A, YE T device HRE

“Tolerance (%) 7 BCE 43 AE fdar Hi BAEE A AN TH5T H (1) SEBRAT

R TR 2 5

“Divide Factor (2~128) 7 7 = 245 = T Be & 43 A5 S th 1) 73 9t

ZH, TEHEIN 2~128 Z A REE, WE A E iy OK 274

%, WK 3-74 R,

“Actual Frequency” i~ Tt EAT H 73 S0 S H 1 S AR

THH P BLE;

® CLKOUTDS: [t & = 43 AT B H A i Bt
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“Enable CLKOUTD3” & IiAc B — 7 Al Bh i o A g ;
“Source” IEIRACE — /At B H BB, A& CLKOUT A1
CLKOUTP.

“CLKOUTD/CLKOUTDS3 Divider Reset” %&£ CLKOUTD &,

CLKOUTD3 ffifErf r] )ik, AcE CLKOUTD/ CLKOUTD3 Divider &
K73

® Calculate: “Calculate” #%41E— i “General Mode” T, R
et N AR AL B IS4, RS8R VCO 248, tHE sk
FRAiis AT AR AN A2, By “Calculate” %4 )5 <7 H “error”
W IR R, A S A ERL .

4B 3-75 7, 9 CLKOUT TS HS 158 PR AR A BRI R ANAH 45

SR KRS B 5
B 3-76 o, 9o AR ey 5 H A SEBRAR R B AR AN A
N

EE g “Advanced Mode” ', THHEFCE MBS TISEL, %
WSHMVCO ZH AT EH.

HEAEH, B “Calculate”, 5t “error” & OFERER, KA
GEALE b, i 3-77 fiiax, N “VCO Divide Factor” Ft B A H
P R 0 5

FICE IR, #idi “Calculate”, ##H “info” & H$E/RACE KT,
K 3-78 fiR.

3-73 Divide Factor it B A &K error B

Bl
o

ERi SITOr

1N

The value of divide factor for CLKIN and CLKFB is illegal

3-74 CLKOUTD #5iS#HEEAR SR Error EH

-

% Error ﬁql

i N

The divide factor of CLKOUTD must be an even number,

SUG284-1.6
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3-75 CLKOUT M2 E 5t B ELREMN Error B O

© '
" Error - @

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

e

3-76 CLKOUTD 8BS E 5+ HMELREN Error §0

r o
' errar Iﬁ

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

3-77VCO SHEEAFR SN error O

il .
., Error ||

The divide factor of CLKOUT is illegal, the recommand value is 2.,

sl

3-78 SHEHESEM info BH

[ % info @1

b

3. i T EAE A

Fic B AE K 2 7R IP Core HIFC B 45 FonBIRER, i N H s 1 894N Bel &
Options Mt B S2i B #7, & 3-72 TFrvER “BEHER P,
4. Help 4

K. “Help”, &7~ IP Core MECEAS B UL, W 3-79 Fizx. Help
TS IP Core HIMEEL /241 DL 2 Options 45T & 114 &7 223 B
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3-79 Help 5 2

PLL

Information

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.

|
|
|

Option Description

General

CLKIN

CLKFB

LOCK

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

Advanced Mode - This mode is for advanced users. Allows you to enter input clock freguency 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 3 reset_p port to power down the PLL.

TCLKIN is the input reference clock for the PLL.

Clock Frequency - Specify its frequency in MHz.

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

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

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

: Enable LOCK - Selecting this option will produce the lock port in the generated module.

IP & RS

K 3-80 fiizx, PLL [ “IP Customization” % . E 52 )G, it

“OK”, F=ADIELE XM “File Name” 44 I =/ S04

Bt = RIS PLL ik 32 “gw_pll.v”;

P B P Bt STF IR SO “gw_pll_tmp.v”;

BItL IR PLL FOBCE SCHF “ow_pllipc”.

INECE PR AR S & VHDL, PAERTT A SCE 4 5% 8 vhde ik

L verilog 1 & B 4472 AR B S
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3-80 ECE i IP Customization
% IP Customization lilé]

PLL L
(1]
File
Target Devics! GHZA-LVESEGLISECS/IT Languaze:
Create In: D:\user-bak\Usersiroot\Jesktopitestease \IP_core\Epga projectisrchgn pll [
Module Hame:  GH_PLL File Hame: sw_pll Add to Current Project
Options
S
General CLKOUT B
Mode ] Bypass
@ General Mode () Advanced Made
Expectsd Freguency (3.1257500): 400.000 &) Tol
FLL Phase And Duty Cycle Adjustment
i . VL0 Divide Factor L
@ Dynamic () Static 3
—» cikin ck out — @ Dymamic
[T PLL Beset Initial ¥alus: |2
CLETN Static 2
Clock Frequency (375000 100.000 % Actual Frequency: (0.0 I
Divide Factor
) CLEOUTE
@) Dymamic
[] Enable CLEDUTP Bypass
Tnitial Value(1"8B4): |1
. Fhaze And Duty Cycle Adjustment (Static)
Statie (17B4) 1
Phase (degree): [0.0 Duty Cycle (¥1/16):
[] IDSEL Reset
CLEOUTE Rezet
CLEOUTD N
CTERR
8 < i ] '
0K ] [ ] ] [ Help

4k PLL &it+32

%4k PLL W1 U A 58 88 11 verilog B2, AR 5 IP Customization”
) PLL BCE, 774 1 SEBIAGR) PLL, tnl 3-81 .
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3-81 fl{k PLL &34

module GW_PLL (clkout, clkin);

output clkout:
input clkin:

wire lock o;
wire clkoutp o)
wire clkoutd o;
wire clkoutd3 o;
wire gw_gnd;

assign gw _gnd = 1'b0:

FLL pll inst (
.CLECUT (clkout) ,
.LOCE (lock_o),
.CLECUTF (clkoutp_o),
.CLEQUTD (clkoutd_a),
.CLEOUTID3 (clkoutd3_ o),
.RESET (gw_gnd) ,
.RESET P(gw_gnd),
.RESET I(gw_gnd),
.RESET S5 (gw_gnd),
.CLKIN(clkin),
.CLKFB (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}),
.DUTYDA ({gw_gnd,gw_gnd, gw_gnd,gw_gnd}},
.FDLY ({gw_gnd, gw_gnd, gw_gnd, gw_gnd})

defparam pll inst.FCLEIN = "100";

defparam pll inst.DYN IDIV SEL = "false";
defparam pll inzt.IDIV SEL = O;

defparam pll in2t.DYN FEDIV SEL = "false":
defparam pll inst.FEDIV_ SEL = 3;

defparam pll inst.DYN ODIV SEL = "false":
defparam pll inst.ODIV_SEL = 2;

defparam pll inst.P5SDA SEL = "0000";
defparam pll inst.DYNW DA EN = "true";
defparam pll inst.DUTYDA SEL = "1000":

defparam pll inst.CLEQOUT _FT DIR = 1'bl:
defparam pll inst.CLECUIP FT DIR = 1'bl:
defparam pll in=t.CLEOUT DLY STEF = 0O;
defparam pll inst.CLEOQOUTP DLY STEP = 0O;
defparam pll inst.CLEKFE SEL = "internal";
defparam pll inst.CLECOUT_BYPASS = "false";
defparam pll instc.CLECUTP_BYPASS = "false";
defparam pll inst.CLECUTID BYFASS = "false";
defparam pll inst.DYN SDIV_SEL = 2;
defparam pll inzt.CLECUTD SRC = "CLEOUI":
defparam pll inst.CLEOUTD3 SRC = "CLECOUI";
defparam pll inst.DEVICE = "GWZR-55";

endmodule //GW_PLL

R PHILZ TP 30 BRI S

Z e H P szBr M, 1P Core Generator T E7E 724414k PLL ¥t
RS, TR RAEE P B IZ 1P Bt SO O AR SO, &l 3-82 Bz .
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3-82 A PB4k iz 1P 8 it 3R B4 34

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

IP Core Generator 4 iR PLL 7=

U P PR A NIRRT O 100MHzZ, % i B85 y 300MHz, A
FEI i A8 5 HAR AL 3 45, J3 Bt Bhdar H A58 58 Ho 4 A5 9 150MHz
%] PLL IP, LA device #%&# GW2A-LV55PG1156C8/I7, General Mode 1,
FHACE W 3-83 s, il “OK”, P TR PLL IP it S0t

FEAE PLLIP S FSCAFRTAE B 3% RIOARC & FL i 1 Create in 7 B %1%,
ik “ Add to Current Project”, P24 1) IP 1T X F& BN E TR

3-83 PLL IP Customization &

. IP Customization D ||
PLL 3
55 1]
File
Targst Device: GHZA-LVESPGLISECE/TT emvean
Creste In: I fuser] bakhUzersirootiDesktopttestcase\IP_corehfpga projectisrelgr_pll [
Module Heme:  GH_FLL File ame: gw_pll Add to Current Projeet
Options
Genersl CLEDUT
Mode Rppecs
clcut [~ B - Elee
@ General Mode () Advanced Mode
Expected Frequency (312575000 300.000 % To
FLL Phass ind Duty Cycle Adjustment
i - VEO Divide Factor L
) Dymamic @ Static i 3
= cl choutp [~ @ Dymamie
[l PLL Reset Initial ¥alue: |2
CLKIN Statie 2
ckoutd [~ —
Clock Frequeney (3°500): 100.000 & hetual Frequency: (0.0
Divide Factor
i CLEDUTE
@ Dymamic
Enable CLEOUTP [] Bypass
Initiel Value(1°643: |1 [
. Phase And Duty Cyele Adjustment (Static)
Statie (1784) 1 |5 v !
Phase (egree): Tuty Cyels /18D
[] IDSEL Reset
[] CLEDUTE Reset
CLEDUTD N
rTEFR
D D a4 m L3

3 ][ ] ][ Help

3.3.2 DLL

DLL 4#K Delay Lock Loop (REFREIAHPA), FEH T i@ X AE 51
FUREORE B %5 3, 77— RSB LIS R SE IS . 7E IP Core Generator S [ 7
i DLL, FLHiAM4 8 ss 7~ DLL IR O%15 BEHEE, & 3-84 fiR.
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3-84 DLL {5 8=

e&l, IP Core Generator

MName

4 Hard Module
3 Block Memory

=8 Ee
E

DLL

3 Soft IP Core

4 CLOCK
L =

L L. Information

iw OSC

ohs PLL

Type: DLL

[ Dsp ¥p
b 12 Vendor: GOWIN Semiconductor
3 SPMI Summeary: GW FPGA provides a Delay Locked Loop (DLL), which provide code
3 User Flash scaling capability to shift 90 degree delay code down to 45 degree or

up to 135 degree by 11 degree jump.

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

fE IP Core Generator FLiH, X “DLL”, # i “IP Customization” &
Mo %5 445 File Bt BHE. Options B EAE. i ECEAER, DL FH %
Hl “Help”, k& 3-85 fiR.

3-85 DLL B IP Customization & O 4544

r N
s IP Customization m
File
FilefRE1E
Targst Device: GHZA-LVESPGLISECE/TT emvean
Creste In: I ‘user-bakhUsershrootiDesktopitestcase \IP_corehfpga projectisrelgr_dll [
Module Hame:  GH_DLL File Hame gu_dll Add to Current Froject
Options |
ook & ot OptionsBLBAE
Delay Code (degree):
—® clkin
Lock Meode: Hernal Lock Wode =
Step[7:0] P
—b s
loge
= res st
FileBRE1E
Helpf#
o) Cemsn
L

SUG284-1.6
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1. File Ft & HE

File Bt B HEAH THCE =4 DLL SEBILSCARA B S, Wil 3-85 Hifx
) “File IR BHE” Fiw.

DLL ff File Ft B AE [ A1 SP #H 35481, 152% 3.1Block
Memory>3.1.1SP #1f{] File fic B AE
2. Options At BAHE

Options At B AE T Bt B 11k = = SR 15 DLL ¥t sofbdh DLL IR B S R,
&l 3-85 HikriE ) “Options FLEHE” Fiw.

® Lock & Code: ###% LOCK f1 STEP [ Hi 5 =K.

- 4i%k# “Force Lock and Code” I, LOCK #iHi~y 1, STEP #ii

N 255;
- M%E# “Generated From DLL Loop” if, LOCK #1 STEP %t Hy
DLL 4.

® Delay Code (degree): fHfiZE. AJik$ 101°, 112°, 123°, 135°,

79°, 68°, 57°. 45°, 90°MHfii#,

® Lock Mode: #iit Lock ik +.

- MiEFE“Normal Lock Mode ", DLL 2% DIV_SEL % &N 1'00,

- Mi%F% “Fast Lock Mode” I+, DLL #1Z% DIV_SEL & &N 1'bl.
3. i K EAE K

e EAE KR IP Core FIECE 45 S nBIHER], Wil 3-85 (1) “FCEHER]”
B o
4. Help #4511

Hiff “Help”, &7~ IP Core IMECEAS BRI, WK 3-86.

3-86 Help f5 2

DLL

Information
DLL
Vendor: GOWIN Semiconductor

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

Options

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

Lock & Code -
General ted From DLL Loop - This mode ensures STEP value is generated by the DLL Loop.

Delay Code(degree) Specify a delay code (degree) for DLL.

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

IP 4 g3

& 3-87 fiizx, DLL [ “IP Customization” & M E 5e )G, ik
“OK”, FeA:DAECE A “File Name” 44 = AN ST

- BlbE = EE DLL %t e “gw_dilv”;

- HFPHGZ P B SO “gw_dll_tmp.v”;

- b JEE DLL BECE SCAE “gw_dllipe”s

WIEe B PSS 2 VHDL, PRS2 G408 .vhd. ik
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L verilog 15 & B4 77 A 1S
3-87 fid B Y IP Customization
& 1 Customization 2 [ |

J o
DLL 5 7]
File
Target Device! GNEA-LVSSEGLISGCE/IT Rememerps
Create In I — bal\Usersiront \lesktaphtest rase\IF_corehfpga projectisrelge_dll ]
Module Hans:  GH_DLL File Nane: ge_dll Add to Carrent Project
Options
Lock & Cods Force Lock and Cods
Delay Code (degree):
—{a
Lock Mode Hormal Lock Hode =
sip[7:0] P
— siop
logk =
—{ st

0K | [ Cancel | [ nelp

54 DLL &30t

%46 DLL 527t SO A 5E 21 verilog BB, BER 1 R4 IP Customization”
Hf) DLL o, 74 7 sefilfb ) DLL, tnfEl 3-88 k.
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3-88 $l{k DLL & it

module GW_DLL ({atep, lock, clkin, stop, reset):

oputput [7:0] step:
ogutput lock:
input clkin:
input stop:
input reset;

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

DLL d11_inst |
.STEP{atep),
LOCK({lock),
CLETN {clkin),

. SI0OP {3top),
.RESET {reset),
.JEDHCHTL {gw_gnd)

.Il'

defparam 411 inst.DLL FORCE = 1;
defparam 411 inst.COLDESCAL = "010";
defparam 411 _inst.3CAL EN "true”;
defparam 411 inst.DIV _SEL = 1'b0;

endmodule //GW_DOLL

R PEHILIZ TP & 3B RIR S

IP Core Generator . EHEH FIsEbrMH, 2441140 DLL %t 3¢
PR EI, TR P BIALZ P B SO s e, i 3-89 A

3-89 A RBI{LiZ 1P & i ST B i S

GW_DLL your instance name |

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

.reget (reaet_i) fSinput reset

IP Core Generator 2 DLL 7=4l

WA P AR A AE B DLL P2 AR B aE iy, FEAZIA%E N 45° , Lock N Fast
1 DLL IP, LA device %8 GW2A-LV55PG1156C8/17 Jyfil, Sl &
WK 3-90 A, iy “OK”, P24 PR DLL IP it 30

FEAE ) DLL P B E SO R e B Sk BUABCE A “Create in” BB #
£, Wik “Add to Current Project”, 7F=2ERT IP Wit XS Hahiv Nz L
e,
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3-90 DLL IP Customization % &

r
&4 IP Customization

)
DLL o

File

Target Devics! GHZA-LVESEGLISECS/IT Languaze:
Create In: D:\user-bak\Usersiroot\Jesktopitestease \IP_core\Epga projectisrchgn_dll [
Module Name®  GF DIL File Hame' gv 411 Add to Current Project
fptions
Lack & Cods Force Lock and Code =
Delay Code (degree)
— dkin
sEp[70] =
—»sop
ok —=
—plreset

[ ][ ] ][ Help

3.3.3 OSC

OSC 2 F N e#E, HE KHiZ N 250MHz, 7E IP Core Generator %[
L OSC, A4 M4 B~ OSC WA BMEE, & 3-91 Fixs.

3-91 OSC MG EHME

Eﬂg IP Core Generator

Target Device! | GHZA-LVIBPG2SECT/IE I D

Name

4 Hard Madule OSC

> Block Memary

4 CLOCK

@ Du Information

& 0sC

o PLL

Type: osc

> DsP YP
" I3c Vendor: GOWIN semiconductor
> SPMI Summary: Internal clock generator OSC. The user can change the value of the

> User Flash
> Soft IP Core

option "Frequency Divider" to generate a different output clock
frequency, which can be one of 64 values: 1/2, 1/4, 1/6, 1/8, 1/10,
or 1/128 of the oscillator frequency. Different devices have different
oscillator frequencies, GW1N-2 / GW1N-2B / GW1N-4 / GW1N-4B /
GW1NR-4 / GW1NR-4B is about 210MHz, GW1NS-2/GW1NS-
2C/GWI1INSR-2C is about 240MHz,other devices are about 250MHz.

Copyright(C)2014-2018 GOWIN Semicanductar Carparation. All Rights Reserved.
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7E IP Core Generator #tii, i “OSC”, #H OSC (1] “IP
Customization” % [, 1% HE4$5 File it EAE. Options B & HE. i L &
FE RN B4 “Help”, WA 3-92 AR
3-92 OSC B9 IP Customization & 4543
& 1 Customization B ] |

os¢ &

Filefl EHE
Target Device: GHZA-LYSSPGLISBCE/IT Language:

Create In D \user-bak\Usersiroot\Desktop\ testcase\IF_core\fpga projectisrele_ose [ ... |

Module Hame:  GH_OSC File Name: gw_osc Add te Cwrrent Project

Options

OptionsfR EHE

Frequency Divider: 100 % (2™128)

I OEREE

& & Helpl#4l

—
0k | [ cemcer || reip |

1. File FLEAE

File LB AEH THCE =4 OSC SLplib X FIAH A G B, Wil 3-92 Hfx
R “File FEEHE” Fiw.

OSC ff] File it B HEF) A1 SP #2540, %2 % 3.1Block
Memory>3.1.1SP #11#] File it EAE .
2. Options At BAHE

Options fit & HE A T HAd & 4L 5 = JiliE OSC it 3 OSC HIRL & 15
B, Wl 3-92 FikriER “Options BCEHE” s

Frequency Divider: 734 . ZfE N 2 WREE 4, HUETEHEA 2~128.
3. i I fC B AE A

Bic B AE 27~ 1P Core [WECE 25 FRnBINER], il 3-92 Fbridi “AlE
MEE]” Frw
4. Help %451

Hif “Help”, &7~ IP Core IMECEAS BT, WK 3-93 . Help
TS IP Core FIMEEEAN4H, DL A Options 75 JiC & 11 &7 2 3d B o
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3-93 Help 5B

0SsC

Information

Type: 0scC
Vendor: GOWIN Semiconductor

Internal clock generator OSC. User can change parameter FREQ_DIV to generate different
Summary:

output clock frequency, which can be one of 64 values: 1/2, 1/4, 1/6, 1/8, 1/10, 1/12, 1/14
........ or 1/128 of the oscillator frequency (about 250 MHz).

Options

T ™

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

IP 4 3t

K 3-94 fii7x,  OSC ) “IP Customization” & & e G, B
“OK”, FEALIBLE S “File Name” i 44 [0 = AN S04

- Pk = EE OSC Wit s “gw_osc.v”;

- HPEMZ P R SO S “gw_osc_tmp.v”

- BLJRIE OSC HIBLE S “gw_osc.ipc”s

UC B IR B IE S & VHDL, FPEAEMBIRA L RSO vhd. Fid
LA verilog & & BN A RS

3-94 fig B AY IP Customization

r N
J TP Customization [ ==
File
Target Davice: GHZA-LVSSPGI156CE/IT Language
Create Int D: tuser—bak\Usershroot\Deskioph testeasedIP_corelfpga_projectisreigr_ose [
Wodule Hame:  GH_OSC Fils Bane: gv_osc Add to Current Froject
Dptions
oz cout
Frequency Divider: 128 2] (2%128)
0K ] [ — ] [ Help

B4k OSC &3t

4t OSC Wit Ui A 5E # K verilog Bk, HiHRYE “IP
Customization” 1) OSC Bt &, /4 1 SLHifLi) OSC, il 3-95 Frs.

SUG284-1.6
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3-95 Bk OSC &t

module GW_O3C (oscout) :
ouatput oscout;
05C osc_inst |

ﬁﬁﬁﬁﬁ

)i

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

R PBILZ TP & 3 BRI

IP Core Generator . EL# & H P sehrBiH, =444 OSC wit 3L
RS, TR RAEE P B IZ 1P it SO AR AR SO, & 3-96 Ao .

3-96 F P4k iZ 1P 8 i+ 3B B4 34

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

IP Core Generator 2R OSC 7=4l

W P 35 P A I e iy 2.5MHz ) OSC IP, LA device ik #%
GW2A-LV55PG1156C8/17 1, Fimfc & Wik 3-97 Fis, Hid “OK”, 724
P T OSC IP it 0.

FEAE ) OSC P Wit XA fE H X BUNECE T “Create in” W E %
£, Wi “Add to Current Project”, P41 IP Wil SCE2 Hahidsin g L
e
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3-97 OSC IP Customization X &

r N
44 IP Customization R ==
Fils
Target Device: GH2A-LVSSPG1156C8/IT Language
Create In D: user-bal\lUsersiroot \Desktophtestoase\TP_core\fpgs projectisrebgr_sse [
Woduls Fame:  GH_DSC File Nane: gw_osc Add to Current Project
Options
o5 cout =
Frequency Diwider: 100 3 (27128)
[ 0K J [ ] ] [ Help

3.4 User Fllash

User Flash =2 ' INfE. f£ IP Core Generator Fifj H ¥y User
Flash, FiAifil< iR User Flash B ><{5 BHEEE, & 3-98 Fiw.

3-98 User Flash BY{5 Bl &

. 1P Core Generator

Target Device: |  GHLN-UV4LQL00CS/T4 [[:]

Name

4 Hard Module
Block Memory
CLOCK
DspP
13C
SPMI Type: User Flash
User Flash
& User Flash Vendor: GOWIN Semiconductor

4 Soft IP Core Summary:

[E=8 Eol )

User Flash

Information

[

GW1N series FPGA products provide user Flash memory resources
(User Flash). Different devices support different Flash, including
FLASH96K, FLASH96KZ, FLASH128K, FLASH256K and FLASHB08K.

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

1E IP Core Generator St H, X5 “User Flash”, #fH User Flash ]
“|P Customization” % 1, %% S File Bo & HEF G DB EHEE, W&

SUG284-1.6
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3'99 ﬁﬁﬂ_\‘ o
3-99 User Flash i IP Customization & M 4543
[ ceromeanan [EEA=)
User Flash P
Fite FilBRE1E
Target Device! GNIF-LVALO144C6/T5 Rememerps
Create In:  user- bak\Usershrantilesktop' test sase\IF_corehfpga_projectisregw_user_flash | ... |
Module Hame: G _USER FLASK Fils Wame! ge user_flash Add to Corrent Eroject
— sdri]
— yadirE0]
—
—=
—»se douf21:0]
b erase
— rog
— s
— in[21:0
IOREAE
B A& Help$#l
0K | [ Cancel [|[ relp ]l
5. File fic EAE

File fic B AEH T & 7= 4E User Flash Szl46 SCAERIAH S B, Wil 3-99
FryER) “File BCEME” Fis.

User Flash ] File it B HE )6 FH AT SP 28481, 15 2% 3.1Block
Memory>3.1.1SP H11f] File it B AE .
Y
H#i5 GW1N-1/GW1N-2/ GW1N-2B/GW1N-4/ GWIN-4B/ GW1N-6/ GWIN-6ES/
GW1N-9/ GW1IN-9ES/GW1NR-4/ GW1NR-4B/ GW1NR-9/ GW1NR-9ES/GW1NS-2/
GW1NS-2C/GW1NZ-1/GW1INSR-2C % #F User Flash, i1 Target Device i £ H A device,
User Flash B K, Joikr=tEXt B 1P,
6. i A B HE

User Flash % AN % 5 Device i 5%, HRAEAE ) Device 5 &
SRR B HE B TR 2487 IP Core FRCE &5 FoRBIHER], ik 3-99 Hdsid
“BCEMER” B
7. Help #41

Hifi “Help”, %7~ IP Core HIELEAS S B UH, 40/ 3-100 ffi7s. Help
T ALES IP Core FUREEA4H, LLK Options £ T0AC & F & B i B .
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3-100 Help {5 2

User Flash
Information
Type: User Flash
Vendor: GOWIN Semiconductor

GWI1N series FPGA products provide user Flash memory resources
Summary: (User Flash). Different devices support different Flash, including
FLASHO96K, FLASH96KZ, FLASH128K, FLASH256K and FLASHG608K.

Note

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

If the target device is GW1NZ-1, the primitive FLASH96KZ 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/GW1NSR-2C , the primitive FLASH128K (128K
Bytes)will be instantiated in the customized module. For the primitive FLASH128K, data input
and data output’s width is 32, input ADDR’s width is 15.

If the target device is GW1N-2/GW1N-2B/GW1N-4/ GW1N-4B/GW1NR-4/GW1NR-4B , the
primitive FLASH256K will be instantiated in the customized module. For the primitive
FLASH256K, data input and data output’s width is 32, input XADR's width is 7, input YADR's
width is 6.

If the target device is GW1N-6/GW1N-6ES/GW1N-9/ GW1N-9ES/GW1NR-9/GW1NR-9ES , the
primitive FLASH608K will be instantiated in the customized module. For the primitive
FLASHG608K, data input and data output’s width is 32, input XADR's width is 9, input YADR's
width is 6.

IP 4 RSt

A 3-101 fff7x, User Flash [#) “IP Customization” & K & 52 kG

M “OK”, PEADIECE X “File Name” A4 1 =N 3048

- Bk E = EE User Flash it 304 “gw_ user_flash.v”;

- HPMZ P Bt ST S “gw_ user_lash _tmp.v”;

- BiLJETE User Flash BB E U “gw_ user_flash.ipc”s

nfc B HFOE R TE S 2 VHDL, AR AN SCE R R4 N.vhd. R iB

LA verilog i & I 4177 AL K SCAF
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3-101 B2 & /Y IP Customization

Y IP Customization

User Flash

File

Target Device

Create In:

Module Hame

GH1F-LV4LQ14406/15

user-bak\sersiroot\Desktopiiestease\IP_core) fpga_projectisrlgn_user_flash [... |

Gf_USEE_FLASK

File Wame

g _usze

r_flash

"

Add to Current Project

xdr[B:0

yadr[5:0]

matr

S S

din[31:0

douf31.0]

—

& &

(U4

][ ] ][ Help

514k User Flash &34

%14t User Flash Btit 3058 %41 verilog FLB, BLBLARYE “IP

Customization” (] User Flash Bt &, 774 7 524k 1) User Flash, #1&
3-102 flizne GWIN-4 772 A= et SO A sE 64K ) 2 S 7 FLASH256K .
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3-102 4k User Flash &34

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 P40 Z 1P it SO AR So e, &l 3-103
Fs o

3-103 F PBIl{LiZ 1P &304 Ak 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 N GWIN-LVALQFP144C6/15, %M Rk e R, FmHd
B 3-104 7, Hiih “OK”, P24 TR 19 User Flash IP #1F 30

F=AE) User Flash IP Wit SCHRRE H sk B ONBCE S H “Create in”
WHE MK, ik “Add to Current Project”, P24 IP it S04 H3hn
nE TR,
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3-104 User Flash IP Customization % &

[& customize P User Plash (2w
i,
User Flash 5]
Fils
Targst Device: GR1H-LVALQ144CE/IS Languaze
Creste In: D tuser-bakilser s\raot \lesktopitestease\TE_core'tenpisre'ey_user_flash )
Wodule Name:  GF_USER_FLASK Fils Fame: gu_user_flash [7] 544 ts Cwrrent Froject
— B0
— 1[50
—=
— e
—e doutfa1:0] p=ie
[
—{ prog
—
— Gin[21:0]
=&
[ ] [ Cancal ] [ Halp ] I

3.5 I3C
I3C IP B il IKThEE, 345 12C F1 SPI (K HAR S 1 . 1P 451042
BT FAFE, fEH P ReNS R Gt d A sz BURE € I IhRE. 7E IP Core
Generator FL1f 1 #id5 13C ¥ 13C SDR, Fitifi A 4= &7~ 13C SDR f#AH 5%
5 EMEEL, Wi 3-105 s
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3-105 I3C SDR HI{E B =

&3 IP Core Generator

Target Device: GHINZ-IV1CS1BC5/T4 [

Name
4 | Hard Module
3 Block Memory
3 CLOCK
I DspP
4 | I3C
&% 13C SDR
I SPMI
[ User Flash
3 Soft IP Core

I3C SDR

summary:

Information
Type: I3C SDR
Vendor: GOWIN Semiconductor

GW I3C IP supports high-speed, low-power, and other critical features
that are currently covered by I2C and SPI. The structure of the IP
provides registers that enable users to control and implement specific
functions flexibly.

GOWIN Semiconductor Corporation. All Rights Res
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7F IP Core Generator #tiiid, Xl “13C SDR”, #H 13C ] “IP
Customization” % [, %% 44 Options it BAE. File Ft B AEA 5 i &
HER], & 3-106 s

3-106 I13C B9 IP Customization & 4544

I3C: I3C SDR o 3
FileFR E1E R
File
. Target Tewics' GRUNE-TVICSIACE/T4 Langnage Verilog
AAD =
s Brocta T E: workiball-2tsrcher_ide L]
—+Acc ACO =
—e{aces Module Hame: & _I3C Tile Hane: g ide Add to Carrent Project
—sacLs [t
—+facs 20701 e Tptions
=8 ADDRS
—wicE DOEURT 0]
— CLK
LGYO =
— oV
= ChE ARITYERROR =
= D7 0]
—slLave SCLo =
—>fLers I
—4 RE CVDH:
=—SRECVDILS = SCLPULLO -
—WRESET
—sscu SCLPULLOEN -
e R =040
= SENDARS = . '\"l"
N [ SLAVE STATIC ADDEESS: 00 |&| (7 H0O°T WTF)
—s{senoons PR
= SENDDLS
—= =i DAPULLOEN —
—smre OptionsELEHE
30—
—sfsmrs
—afsmmns raro e
—SSTOFC
J ST O]
—>{sToPsUS RSN
— W ITORHDS
- b
e =
@& ¥ OB EAE Helpf&id
[ o [ Concel ]I[ Help ]I

File Fit B HEA T-HCE =4 13C Sk SR IAH B 2, anlEl 3-106 AriE
[ “File FEEEHNE” AR,

I3C 1 File Mt & HE [ 4d F AT SP AH 2840, i55% 3.1Block
Memory>3.1.1SP H1f File it EAE.
V)
HAIM A GWINZ-1 375 13C, U1 Target Device i&#% At device, 13C BK, Tikr=Axf
NP
2. iy A EAE

fic B AE 27~ IP Core WIBCE 45 R RBIAER], 4k 3-106 HFriERBLE
HE B TR
3. Options At BHEK

Options [t & AE F T-Hd & 1k J5iE 13C #&itsetbb 13C BB E R, W
K 3-106 HARTER) “Options Bl BAE” A

SLAVE STATIC ADDRESS - #& & MHLHIE S HE
4. Hiep %451

.7 “Help”, &7~ IP Core FECE S BT, WK 3-107 fi~. Help
T LTS IP Core FIMEEEAN4H, LLK Options £ AL B 1 &7 2 i BH .
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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 T pescripton

SLAVE STATIC
ADDRESS

IP & RS

SLAVE STATIC ADDRESS - Specify the static

address of slave.

& 3-108 fii 7, 13C [#“IP Customization % L B 52 5 » B T“OK 7,
PEAE IR B SO “File Name” i 44 10 = ANk
- BkE = JEE 1I3C Wit ot “gwi8c.v

- HPBAEZ P Wi ST AR “gw_i3c _tmp.v”s

- ik J5E 13C BIBCE S “gw_i3c.ipe”.
Nid 2 verilog i E PR AERISCH

3-108 Bt & /Y IP Customization

I3C: I3C SDR

&

EEs
&
IEEEEEREEEEEEREEEEREEREE

o 0]

ce DOBUAT]

s PARITYERROR
scLo
scioEn
scieumLo

SCLPULLOEN

sEnCAS SOROEN

soeLD

sic SDAPLLLOEN

sTRTO
P— sTaTER 0]

sToPo

t#H;hHH.Hli##g&##l&&l&###ll&&
i

e
File
Target Device: GRLFZ-LVICSIBCS/I4 Language:
Create In: E:workiGAD_SIP2KALi te_cnt_2k_3hsrcigr_ide [
Wodule Hame:  GH_I3C File Neme: gw_ide Add to Current Project
Optiens
SLAVE STATIC ADDRESS: 08 & (' OO™T'KTF)

o
=

][ e ][ Help

SUG284-1.6

85(98)




3 fEH

Bk 13C "

B 13C BETH SO N SE R verilog B2k, BBk AR HE“ IP Customization”
i IBC B E, A T SeBIe 13C, nE 3-109 k. GWINZ-1 772K
BEVF SO A SR R 2 A A% SR 13C
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3-109

module

output
ocutput
output
ocutput
output
output
output
output
output
output
output
output
ocutput
output
ocutput
output
output
output
output
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input

Bl{E 13C &t

GW_I3C (lgyc, cmo, aco, aaoc, Sio, stopo, atrto,
dobuf, dout, state, sdaoc, sclo, sdacen,
sclpullo, sdapulloen, sSclpulloen, lgys,
stops, strts, lgyc, cmco,
strthds, sendashs, sendals,
senddhs, senddls, recwvdhs,

ce, reset, clk);

acc, =ac,
ackhs,
recvdls,

siec,

lgyo;
cmo ;
aco;
2E0;
3io;
stopo;
atrto;
paRrityerror;
[7:0] dobuf;
[7:0] dout;
[7:0] state;
sdao;
aclo;
sdaoen;
acloen;
sdapullo;
gclpullo;
sdapulloen;
sclpulloen;
lgys:
Ccms ;
acs;
2as;
stops;
strta;
lgycy
cmc ;7
acc;
2ac;
Iic;
stopc;
strtoc;
strthds;
sendahs;
sendals;
ackhs;
ackls;
Stopsus;
stophds;
senddhs;
senddls;
recvdhs;
recyvdls;
addrs;
[7-0]1 di;
adai;
scli;
ce;
reset;
clk;

ackls,
addrs, di,

parityerror,
scloen, sdapullo,
cms, acs, aas,
stopc, sStrto,
sStopsus, stophds,
sdai, =cli,
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ElI3C i3c_inst
LEYD (1lgyo) ,
-CHMO (cmo)
ACD (aco)
JBRRD (aao)
_B8I0(3io),

_ETOPO (stopo) ,

_ETRTO (atrto) ,
_BRARITYERROR (parityerror) ,
-DOBUF (dobuf) ,

DO (dout) ,
.STATE (state)
. SDAD (adao)
_BCLO (3clo),

- EDADEN (sdaocen) ,

.5CLOEN (acloen) ,
SDAPTLLO (sdapullo) ,
JBCLEULLO (sclpullo) ,
SDAPULLOEN (sdapulloen) ,
. SCLEULLOEN (sclpulloen) ,
LEYS (1gys),

.CHM5 (cms)
BCS5(acsa),
JBRS (aas),
.8TOPS (stop3) ,
.STRTS (strts)
LEYC (1gye) ,
CMC (cmz) ,
JBACC (acc)
JRRC (aae)
_BIC(3ic),

.5TOPC (stopc) ,
_BTRTC (atrtc),
.STRTHDS (strthds)
. SENDRHS (sendahs)
_SENDALS (sendals)
BACKHS (ackhsa)
BACKLS (ackla) ,
.ETQPSUS (stopsus) ,
.5ETOPHDS (stophds) ,
. 5ENDDHS (genddhs)
.SENDDLS (senddls)
.RECVDHS (recvdhs)
BECVLDLS (recwdls)
ADDRS (addra)
DI (di),
.SDAT (sdai)
JSCLI(acldi)
CE({ce),
.BESET (reset)
.CLE {clk)

r

r

P

']

]

r

']

P

r

r

r

P

']

r

r

r

P

']

']

]

']

defparam i3c_inat ADDRESS = 7'b0000000;

endmodule J/GEH_I3C

module I3C
LAC, ffassert ACE clear
T ffassert ACE output
ZRS, ffassert ACE set
BCC, ffassert continuity clear
LCEHS, S FRACE high pericd diwvider
ACELE, fFACE low period diwvider
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—:

-- -
ACD, {{as=ert continuity output

ACE, {/assert conbinuity =et

ALLRE, {{=et dynamic addres=s

CE, {fclock enable

CLE, {/clock input

TMC, Jfcurrent master =set

040, //current master ouwtput

Me, Jfcurrent master =set

DL, {fdata inpus

Da, {funbuffered data output

DOETE . {/buffered data cutput

LEYC, {ilegacy mode clear

Leta, {{legacy mode cutput

LEYs, {ienter legacy mode =et

EABITYEBBCR, //indicater of parit bit errox

RECVDHS, {i=et receiving data high pericd divider
BECVDLE, {i=et receiving data low pericd divider
REZLET, {iasyn. re=et, active high

LI, {i=cl imput

L0, {i=cl output

ECLOEN, {/=cl output enmable, actiwve low
SCLETLLO, {/i=cl pull-up cutput

SCLETLLOEN, //=cl pull-up output enable, active low
DRI, {f=da input

DA, /i =da output

SOROEN, /{=da output enable, actiwve Llow
SORPTLLO, {i=da pull-up cubput

SOAPTLLOEN, //=da pull-up cutput enable, active low
SERDRHE, {i=et sending address high pericd divider
SERDRALE, //=et mending addre=s= low pericd divider
SERDDHE, {i=et sending data high pericd divider
JERDDLE, {/f=et sending data low pericd divider
3IC, {{=y=tem interrupt clear

210, {{=ystem interrupt cutput

STRTC, Ji=start celar

FIBRTQ, {f=tart ocutput

ZTRTE, Jistart =at

ITRTE, {{=tate output

STRTHDS, /f=et =tart hold time

ITORC, {i=top clear

STOFD, {{=top output

STOPE, {{=top =et

STOPSTE, {i=et =top =etup time

STOPHDE {/i=et stop hold time

parameter AODBESE = T7'bl:

input LEYE, (M3, ACE, ARE, ITOP3, IZTRII:
cutput LEYD, M0, ADD, ARD, EIO, ETORO, ITETO:
input LEYC, OMC, AOC, RaC, 3IC, ETOPC, ITRTC:

input ZSTRTHDE, JENLDAHZ, SENDALI, ACHHS:
input ACHLE, STOPSUS, ITOPHDE, IENDDHS:
input SENDDLE, BECVDHZ, BECULLE, ADDRS:
cutput FPARITYERROR:

input [T7:0] IIL:

output [T:0] DOBUE:

cutput [T:0] DO:

output [T:0] 3TATE:

input SDRI, 3CLI:

output JDRO, 3CLO:

ocutpwt SDROEN, ZCLOEN:

ocutput SOAFULLO, ZCLETLLO:

ocutput SDAEFULLOEN, ZCLETLLOEN:

input CE, BEJET, CLE:

endmodule

B RILiZ 1P &3 3R ST
2 & P S2 BRI H, IP Core Generator T B E =4 4l4k 13C ¥ it i
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PIE RS, TRRAEH P A% 1P Wi SO IR SO, &l 3-110 1] 3-103
Fis o

3-110 A PHI{LZ 1P & it ST B S0

GW_I3C your_instance_name |
.lgyo(lgyo o), //foutput lgvo
.cmo (emo_o), //output cmo
.acaofaco_o}, S foutput aco
.aac(aao_o}, J//output aao
.sio(sioc_o}), //output sio
.stopo(stopo_o), //output stopo
.strto(strto_eo), //output strto
.parityerror (parityerror o), //foutput parityerror
.dobuf (dobuf o), //output [T7:0] dobuf
.dout (dout_o), //output [7:0] dout
.state (state_o), //output [7:0] state
.sdao(sdao_o), Jfoutput =dao
.scloisclo_o), f/output =sclo
.sdacen (sdacen_o), //output sdacen
.gcloen(2cloen o), J/output =scloen
.sdapullo(sdapullo_oj, J/foutput =sdapullo
.gclpullo(gclpullo o), J/foutput sclpullo
.sdapulloen(sdapulloen_o), /foutput =sdapulloen
.sclpulloen(sclpulloen o), Jfoutput sclpulloen
.lgys(lgys_i), //input lgys
.cms (ems_1i), //input cms
.acs(acs_i), //input acs
.aas(aas_1i), //input aas
.stops (stops_i), //input stops
.strts(strts_i), //input strts
.lgvc(lgyc i), //input lgyc
.cmc (cmc_i), //input cmc
.acclacc_ i), //input acc
.aac (aac_i), //input aac
.sic(siec_i), //input s=sic
.stopc(stopc_i), //input stopc
.strtc(strtc_i), //input strtc
.strthds (strthds_i), //input strthds
.sendahs (gendahs_i), //input sendahs
.sendals (sendals i), //input sendals
.ackhs (ackhs_i), //input ackhs
.ackls(ackls i), //input ackls
.stopsus (stopsus_1i), //input stopsus
.stophds (stophds i), //input stophds
.zenddhs (senddhs_i), //input senddhs
.senddls (senddls_i), //input senddls
.recvdhs (recvdhs i), //input recvdhs
.recvdls (recvdls_i), //input recvdls
.addrs (addrs_i), //input addrs
.difdi i), //input [7:0] di
.sdai (sdai_i), //input =sdai
.gcli(scli_i), //input scli
.ce(ce i), //input ce
.reset (reset_i), //input reset
.elk(elk i)} //input clk

IP Core Generator 2§, 13C =61

P4 GWANZ-1 8343 RF Y 13C A, THAE 1P FCE i iEF device
N GWINZ-LV1CS16C5/I4, %M fisRikFE2E(E R, FHRPEH F ZRE
E Options FLEZ R, AMHAEE WK 3-111 7~, Hdy “OK”, AP
[ 13C IP ¥ it 305

FEAERI3C IP B SR BT AE B 3% RN L B S ¢ Create in "3 B 4%,
W%+ “ Add to Current Project”, P24 IP &1 AR H i 2 TR,
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r B
File
S Target Deviee: GRINZ-L¥ICS16C5/I4 Language Verilog v
A -

e Create In: E: Wwork\GAD_SIEZKALi te_ent_2k_Ftare\gn_idec )
—®ACT ACD [
—slacks Module ame:  GH_I3C File Name: gw_i3c Add to Current Project
—#ACHLE cu -
—+acs S Options
— ADDRS
—icE COBUAT U] e
—CLK

LGYO e
=& CMC
—+cus FARITYERROR [
—{ D7)
— L YT SCLO [
e SCLOEN [
— RECVDHS
= RECVOLS SCLPULLO [~
— RESET
—alzcu SCLPULLOEN [
—™EoA SDAO [
—# SENDAHS - " .
N JE—— SLAVE STATIC AUDRESS: 00 =] (7' KOD™T KTE)
—# SENDDHS SDAPULLD
=gy SENDDLS
—==ic SOAPULLOEN =
— STRTC
— STRTS s
= STRTHDS ETATO =
=8 STORPC
—{5TOPS STATER 0] =
= STOPSUS [——
—{STORHDS

[ o ][ caea |[ kelp

3.6 SPMI
SPMI &ML FEATH L, AP A b (SoC) AbHEZS RS0 4L Rl FE IR
B (PC) 5—A w2 A A EHER LR (PMIC) HIEHAT REHIE.
SPMI i Z Gt 5EWE 1 FH HA> SPMI B 2R A4S A% SoC A 3 L 5k A FE A At
B k. 7E IP Core Generator FL1fi 7, H#dy “SPMI”, Fm A< &
7~ SPMI [FIFHISAE B2, Wi 3-112 Fis.
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3-112 SPMI 945 B =

. IP Core Generator EI

Name

4 Hard Module SPMI

Block Memory

RAM Based Shift Register
SDRAM Controller

3
> CLOCK
, I Dsp Information
y 13C
a SPMI
& somi Type: SPMI
N User Flach Vendor: GOWIN Semiconductor
4 Soft IP Core Summary: Gowin IPCore SPMI is a two-wire serial interface that connects the
D CORDIC integrated Power Controller (PC) of a System-on-Chip (SoC) processor
> Complex Multiplier system with one or more Power Management Integrated Circuits (PMIC)
D DDR voltage regulation systems. SPMI enables systems to dynamically adjust
4 DIVIDER the supply and substrate bias voltages of the voltage domains inside the
4 FFT SoC using a single SPMI bus.
p FIFO
p 3C
3 MIPI
> PSRAM
y
3

7 . b Copyright{C)2014-2018 GOWIN Semiconductor Carparation. All Rights Reserved.

1E IP Core Generator S+, X7 SPMI, 3 SPMIF) “IP
Customization” & 1. %% @45 File BEd EHE. Options Bt B HE. i CC &
HE B ANFES Bhd%4H “Help”, & 3-113 k.
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3-113 SPMI £ IP Customization & 04544

_ IP Customization — o8 @ v &Iéj
- i
SPMI: SPMI T
Fite FilefR BHE
Target Device: GHINI-LVIQH3208/IS Languags: Verilog ¥
Create In: E:M1.8. 1_testhgw_spmi o]
Wodule Name:  GH_SPML File Name: gv_spni Add to Cwrrent Froject
Options
—»{CLK Functional Configuration
— cLKENT ADDRO[3:0] = 7] Shtdewn by VCCE
MasterfSlave: () MWazter @ Slave
—»(CE
—
ol RESETH DATADLF:0] Master Configuration
WID w = SCLE Hormal Feriod: 3 |2
—#{LOCRESET STATE[ 5:0] =
Respond Delay: |0 |2 SCLE Low Feriod 3 =
—pa
—»lsa CMD[3:0] Slave Configaration
P OptionsfEAE
—»ca ’ =
SDATA
= AODRI[3:0] General Configuration
— ! D ATA 0] seLk Request Pipeline Steps: 1 |5 Clack Frequency: 1
ENEXT [7] Enable State Code Register [7] Bnable Decode Command
[7] Clock From External Enable Reset Command
- |
WOREE
Helpd#H
[ ok |[ Comeat |[ alp |

1. File FCEHE

File FCEAMEH THCE ™4 SPMI SEFIA ARG E B, &l 3-113
PRVER “File B EHE” Frs.

SPMI [ File Mt & HE {15 F A SP #EER 4L, H k1% 2% 3.1Block

Memory>3.1.1SP 1] File it & AE .

!
H AT GWINZ-1 3k SPMI, 1 Target Device i % L1th device, SPMI BJK, Tk =k
XL 1P
2. Options it & HE

Options FC & HE A T-BL B B4 = = A% J51E SPMI 3 SCAFE R SPMI )
BLE E LS, WK 3-113 HisiER “Options BLEME” Fix.

Functional Configuration:

- Shutdown by VCCEN : #4551 I VCCEN K. wnSikFit

LI, ) SPMI @A DhREK AT .

- Master/Slave : ¥ SPMI & & N EHLE ML,

Master Configuration:

- MID: % H SPMI iRk & 2 HIARRFT

- Respond Delay: 8 M N ZE R B (1] o

- SCLK Normal Period: fE1EH 1T i% & sclk 1#)JE 1.

- SCLK Low Period: ¥ sclk i & 1% B AR

Slave Configuration:

- SID: % SPMI MHLAIARIRFT
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General configuration:

Enable State Code Register: 3 H (25 27 /745 . 101, an S iEF s
FPRSAID 27 8871E T, M STATE £l s — AN 4725 .
Request Pipeline Steps : 15 & 15 K5 5 KA A K REIR DK
Enable Decode Command : J& A 80EE A it . Sk 8 i fght o
4, SPMIKEIGE A, HEAR, CHIRIGEEL M4,
Enable Reset Command: 3 k25 & & iy 4.
Clock From External: J& F 82 H 4B b .
Clock Frequency: R4 #41i%.

1. B A

o [iEMEREE R YT IP Core FIALE &5 SRR FIRER], a0 3-113 FriE
1) “TECEHER” B,

Help %4l

B “Help”, 27~ IP Core MIBCEAS B AT, Wik 3-114 s,

3-114 Help 52

SPMI

Information
Type: SPMI
Vendor: GOWIN Semiconductor
Gowin IPCore SPMI is a twe-wire serial interface that connects the
integrated Power Controller (PC) of a System-on-Chip (SaC) procassar
Summary: system with one or more Power Management Integrated Circuits (PMIC)
. voltage regulation systems. SPMI enables systems to dynamically adjust
the supply and substrate bias valtages of the valtage domains inside the
SoC using 3 single SPMI bus.
Options

™ S

] Shutdown by VCCEN - Shutdown by external pin WCCEN., If choose this option,
Functional SPMI's communication function will not be available.

Configuration

Master/Slave - Set SPMI to master or slave.
MID - Set the identifier of the SPMI master
Respond Delay - Set the responss 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 register.

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

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

General configuration

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

Clock Frequency - System clock frequency

Copynight(C)2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.
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Help T3 L5 2417 IP Core [MHEEA4H, UL Options £ WAL B 11 ] 2

U
IP 4 3t

i 3-115 fian, SPMI ) “IP Customization” % HfC & G, #idr
“OK”, PHELIELE Mt “File Name” iy 4 i =40
- Pk E = JEE SPMI SO “gw_spmiv”

- HPEMEZ P W SO BRSO “gw_spmi_tmp.v”;

- Pt lEE SPMI FIECE X “gw_spmi.ipc”s

ik A2 verilog B 7R AE RSO
3-115 B2 &/ IP Customization

% IP Customization

—»CLK
—
eLkExT ADDRO[3:0]
—(CE
DATAQ[7:0] p=it
— RESETHN
— LOCRESET STATE[15:0] p=t>
—>Fa
an CMD[3:0] il
—=CA
SDATA (&8
= ADDRI[3:0]
== DATAIT 0] SCLK i
— - ENEXT

File

Target Device: GWINZ-LVIQN3ZCE/IS

Create In: E41.8.1_testhgn_spni

Module Hame GW_SFMT

Options

File Wame: gw_spni

—"

[#] Add to Current Project

Functional Configuration

[7] Shutdown by VCCEW

Master/Slave: () Master @ Slave

Waster Configuration
nIn i

Respond Telay: [0

Slave Configuration

I 0 %

Genersl Configuration
Request Fipeline Staps: 1

[7] Ensble State Code Register
[7] Clock From Externel

SCLE Formal Feried: |3

SCLE Low Period: il

Clock Freguemey: 1 =
|| Enable Decode Command

Enable Reset Command

l1):4

) (et ] (et

54 SPMI i&it3ctE

Btk SPMI Bt S0 52 B 1 verilog Aibk, ARBR AR HE “IP
Customization” 1] SPMI Bt &, F=AsSZfI1Lr) SPMI, il 3-116 7.
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=clk, clk, o=, resetn,

locres=et, pa, =a, ca, addri, datai, clkewxt, enext):

deﬂ.c Ed_EPMI {addro, datao, state, ond, =sdata,

output [3:0] addro:
output [7:0] datao:
ocutput [153:0] =tate:
output [3:0] ond:
input =data:

input =clk:

input olk:

[[] EEMI =pmi in=t |
-ADDROD {addre] .
DATAD {datao] .
-STATE {=tatse] ,
- D {cond] ,
-SDATA {=data] ,
SR =clk),
LR {clk) ,
-CE{cel,
BESETH (resstn) ,
-LOCBESET { locreset) ,
-ERipal,
JCR(=al,
LChical,
.ADDRT {addri] ,
DATAI {datail] .
CLFEXT {elkext) ,
.EHEXT { enext)

1z

defparam =pmi_ins=t. FUNCTION CTEL = 7'BLO00OLOC:

defparam =pmi_inst MEID_CLESEL = 7'bO00ODOD:
defparam =pmi_inet BESDOND_DELEY = 4'BOO00:

defparam =pmi_inet.ZCLE WORMAL PERIOD = 7'BOCOOCLL:

defparam =pmi_inst.ZCLE_LOW_FERICD = 7'bO0OODLL:
defparam =pmi_inet CLE_FREQ = 7'bLO0COODD:
defparam =pmi_inet . SEUTDOWN_EY_EWAELE = 1'hbi:

endaodule J/FH IEPMI

mpdule ZEMI (CLE, CLHENT, CE, BEZETH, EMENT, LOCBESET, PR, 3A, Ch, RIOOBI,

DATAI, ADDBO, DATAO, STATE, OMD,

SDATA, 2CLE

1/*% =ynthe=i= =yn black box black box_pad pin="30ATA, Z2CLE"

parameter FORCTION CTIBL = 7'bl:
parameter MIID CLESEL = 7'bl:
parameter BEIPOKD DELAY = 4'bl:
parameter ZCLE KOBMAL PERIOD = 7'bl:
parameter ZCLE LOW PERIOD = 7'b0:
parameter CLE FBEQ = T7'bl:
parameter SHUTDOWH EY EWAELE = 1'b0:

CLEEXT, ENEXI:

SDATA, =ZCLE:

CLE, CE, BESETH, LOCBESET:
ER, 3&, CAs

input [3:0] ADDRI:

input  [7:0] DATAI:

output [3:0] ADDBO:

cutput [7:0] DATRD:

output [15:0] STATE:

output [3:0] CMD:

endmpdizle

f_noprune = 14/;
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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 EES, TR RAEE P B Z 1P it S AR AR SO, i 3-117 Bz

3-117 A PHILZ 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

PLF= A GWINZ-1 #8335 1K) SPMI N, 1E IP it & 5k £ device
N GWINZ-LVIQN32C6/I5, %M faRiAFE G R, FRIEH P ER %
E Options it &5 5, A EWAE 3-118 /x, Hdi “OK”, P4 i
ff) SPMI IP #1304

FEA ) SPMIIP Bt X e H 3R BNBC E A “Create in” BB
£, ik “Add to Current Project”, 7P74EK) IP Wit X< EHEhRINE T
e
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3-118 SPMI IP Customization X &

2k IP Customization

==

SPMI: SPMI

R

CLK
CLKEXT

CE
RESETN
LOCRESET
PA

sS4

CA
ADDRI[3:0]
DATAIF 0]

ENEXT

ADDRO[3:0]

DATAD[7:0]

STATE[15:0]

CMD[3:0]

SDATA

SCLK

—

—

—

r—

el

-

File
Target Dlevice: GH1NZ-LY¥1QN3ZCE/IS

Create In E:\1 8. 1_testige_spmi

Py

==

Add to Current Project

Language:

Module Name:  GH_SPMI File Name: gw_spmi
Optiens

Functional Configaration

[7] Shutdown by VECEW

Master/Slave: () Master @ Slave

Master Configuration

ID: 0 E SCLE Hormal Period: |3 [2

Respond Delay: [0 |2 SCLE Low Period 3

Slave Configuration

SIN: 0 %

Genersl Configuration

Request Pipeline Steps: 1 |
[T] Enable State Code Register
[T Clock From External

Clock Frequency: 1 =

[T] Enable Decode Command
Enzble Reset Command

) (Comen ] [
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