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1.1

® 7 ¥F FLASH64KZ Register interface controller;
® 7 ¥F FLASH608K Register interface controller;
® ¥ FLASH608K Wishbone interface controller.

2019/11/04

1.2

Gowin Flash Controller 32 #¢#3/F GW1NRF-4B 1) FLASH256K Register
interface #1 Wishbone interface controller.
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1.3

faitt, FLASH96K controller () F /i 1 ¥t
&4 %1 FLASH96K controller 1/7 & 1] @i .
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1.4

X FF FLASH64K Register interface controller;
7 FF FLASH256K #1 FLASH608K AHB interface controller.

2020/11/09

1.5

Y FF FLASH128K Register interface controller;

7 ¥ FLASH256K fl FLASH608K APB interface controller;
7 ¥r FLASH256KA Register interface controller;

7 ¥ FLASH256KA Wishbone interface controller;

¥ FLASH256KA AHB interface controller;

¥ FLASH256KA APB interface controller.

2021/11/18

1.6

7 ¥r FLASH96KA Register interface controller;
T Fr FLASH96KA Wishbone interface controller;
T Fr FLASH96KA AHB interface controller;

T Fr FLASH96KA APB interface controller.
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1.7

M FLASH96KA Wishbone. AHB #1 APB interface controller.
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1.8

® ik FLASH256KA Register. AHB. APB Fl1 Wishbone interface
controller;

® Hkx FLASH128K Register interface controller.

2022/11/24

1.8.1

3.1.1 Register #1113 il FLASHI6KA V17 .
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Gowin® Flash Controller IP H F 57 = B A FEINRERI /s (55 E X L
fEREE. GUI RS, BEWHBIH P PLUE T @ Gowin Flash Controller IP 7]
e R AE ik

1.2 X34

I B S O SR M iE www.gowinsemi.com A DL R #G . BE LL R AH

RICHH:

DS100, GW1N %71 FPGA 7= & i F it

DS117, GWINR %751 FPGA = ki A4l 3 iit

DS821, GWINS %41 FPGA 7~ A i it

DS861, GWINSR #7%1] FPGA ;i Htdfs Tt

DS841, GWINZ £%I FPGA ;= i i T/t

DS891, GWINRF %I 7 FPGA 7= it #E F i

SUG100, Gowin = 44 - 45 5

® UG295, Gowin [N %) (User Flash) FF18Ed

1.3 Ki&\ FakgIE

AF M BB R ARTE . HEmg s A A R LR 1-1 frs .
* 1-1 RiE. 45R&iE
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ARG, 4EnsiE | 2K X

AHB Advanced High Performace Bus R T R A 2R
APB Advanced Peripheral Bus (S TR SY57
FPGA Field Programmable Gate Array M AE ] 1R S)
MCU Microcontroller Unit Tl ) s 570
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http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/DS100.pdf
http://cdn.gowinsemi.com.cn/DS117.pdf
http://cdn.gowinsemi.com.cn/DS821.pdf
http://cdn.gowinsemi.com.cn/DS861.pdf
http://cdn.gowinsemi.com.cn/DS841.pdf
http://cdn.gowinsemi.com.cn/DS891.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf
http://cdn.gowinsemi.com.cn/UG295.pdf
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2.1 A
Gowin Flash Controller f3$5PUF$z 1, Register 11, AHB S28#: 11,
APB = 28 F2 1R Wishbone S22 111, it AHB 283210, APB &2z [
A1 Wishbone & 28811, 75 MCU E#HE1E .
2.2 5%

Gowin Flash Controller 44 35 :
® 17 FLASH96K Register # i, HEAE.

® 7 f FLASH256K Register #11. AHB & 2k#211. APB S 2kBz 10
Wishbone & &8 15, 54,

® 7 1F FLASH96KA Register 4% )i, HHfE.

® 7 ¥F FLASH608K Register 11, AHB & 2k42 1. APB &2k 01
Wishbone 282 3. HHAE

® 1 FLASH64KZ Register % ()i, SH{F.

® K FLASHG64K Register #1132, SH:1E,

® Eid AHB Sk APB &£ 4 0 F Wishbone 46411, 7] L5 MCU
LS .
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3.1 FEATLIEIRE

3.1.1 Register #¥[]
Wk 3-1 Fras, Tk aE e 4 s s il Register 2 M14£1%545 Gowin
Flash Controller IP, #AJ5 Gowin Flash Controller IP | & %5 FLASH96K.
FLASH96KA. FLASH256K. FLASH64KZ. FLASH64K =% FLASHG608K;
o ¥ FLASH96K. FLASH96KAM, FLASH256K . FLASH64KZ . FLASH64K
o, FLASH608K (1) ¥4 i# i Gowin Flash Controller IP Register #2211 _FA&45
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® [1] iE: 12 MHFENEI;
® [1] Done 15 5 ik 98 B 2 NI 3

3-1 Register %1

BRI

Register
Interface

Gowin Flash
Controller

FLASH64KZ

FLASH64K

FLASHO96K

FLASHI96KA

FLASH256K

FLASHG608K
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3 TAEJREE 310 T/ERE

3.1.2 Wishbone ¥£[1

Wk 3-2 Fizn, MCU WAZ G484 8k 1@ 1 Wishbone & 2582 4L 1525
Gowin Flash Controller IP, #XJ5 Gowin Flash Controller IP ~ &K%
FLASH608K &} FLASH256K; &t , # FLASH608K &% FLASH256K [1)%
#2333 Gowin Flash Controller IP Wishbone 232 1 F4&45 MCU R #4.

3-2 Wishbone ¥

Wishbone
Interface > FLASH256K
Gowin
MCUWM #% Flash
Controller
<«—»| FLASH608K

3.1.3 AHB ¥

WK 3-3 fin , MCU %K 5 4 B i i AHB 2. 42 332 T 4% 1% 45 Gowin
Flash Controller IP, #XJ5 Gowin Flash Controller IP T %% FLASH608K =,
FLASH256K; 5%, ¥ FLASH608K &}, FLASH256K %4 if it Gowin Flash
Controller IP AHB 2 24 1 %45 MCU 1%,

& 3-3 AHB 0O
AHB <—»| FLASH256K
Interface
Gowin
MCUWN # Flash
Controller
<—» FLASH608K
3.1.4 APB ¥

W&l 3-4 s, MCU A% K184 8 18 1S APB 2 282 114615 45 Gowin
Flash Controller IP, %XJ5 Gowin Flash Controller IP | %% FLASH608K &
FLASH256K; 5 # , % FLASHG608K =Y FLASH256K [ %# i ik Gowin Flash
Controller IP APB 2482111 FA%25 MCU WH#%.
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3-4 APB ¥

APB
Interface > FLASH256K
Gowin
MCUWM # Flash
Controller
<«—>»| FLASH608K

3.2 HERT1ERE

Wishbone #1. AHB #: [1fl APB 421 Flash 2l #% 1P HL A Ml [F 1 %5
8%, HWT 7 ANEF AR

® ITHLFF AT A

® Mkt ZF A7 A

® IHUEA A

® SR

® BN TA(EAn

® JTIEIR BT AT

% 3-1 Flash #&H| B FHFHIIR

R ER AR AT L AL TR g~y R
XADDR 0x00 9. 7. 685 5 AT HhE 75 A7 4
YADDR 0x04 6 w5 H Lk FF A7 4
RDATA 0x08 32 Hisk B A A A
WDATA 0x0C 32 B R A
CR 0x10 /5 a4 A fE
SR 0x14 R RETFAHE
START 0x18 5 bR E T

Fi 7 it Wishbone AHB Bk APB i £k 32 [t 3 27 77 2% A T30 5 #1fe
MIMSEELN Flash B3, 5. BRERSGEHRAE

3.2.1 {THbt H =R

Flash 5 il 2847 Hh ik 25 77 28 Hdik & 0x00, 174# Flash #47 Huhk- % ¥
FLASHG08K 1 | 28 X N [) 5 & A 9 bits, FLASH256K 125 il 28 5 N it 75 5
7 bits, FLASH96K i 28 fl FLASHO6KA 2] %8 X 37 [11 5 & 9 6 bits,
FLASHGB4KZ #24il| 8% 1 FLASHBAK 25l 8% % M. [ 55 5 5 5 bits .
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3 TAEJREE 3.2 W7 es TAE R

3.2.2 Bl 5558
Flash 2l 8% 10 21 M bk 27 f2 g ik &y 0x04, %5 24 6bit, {7 Flash 1)
HI bk Hd o
3.2.3 ¥ IEFFESS
Flash fzil #5425 77 2 bl Jy 0x08, 55 2y 32bit, f7fif M\ Flash
BLHL ) E s
3.24 E¥EFTFESS
Flash $2 ] 35 = B4 47 4745 Hi ki g 0xOC, 58 FE 2 32bit, £ %5 A\ Flash
B o
3.2.5 HHESHFEY

Flash 5| 2256 & 27 722 bl 4 0x10, 55 A 8bit, HAFFH T AL
FE ([1:0D. # CR[1:0] = 2'b10, MIsEIi#EFREAE, #F CR[1:0] =2'b01, I
SIS #RME, %5 CR[1:0] = 2’b00, | SZH i1t .
3.2.6 WSHEF
Flash £ SR A 29 A7 22 1 bl Sy Ox14, 5% % 8bit, Wt FH B AR .
Kok B Flash #4858 5 BEBREE/E R 525 5. SR[0] = 1'b1, KR —IK
By B el R 5
3.2.7 FIaIrE S =88

Flash $ | 83 FF ahbpn S F gl A 0x18, %8 N 1bit. M4 IRFREFF
1595 START B A 1 I EUIRAS 2947 2% SR[OJ{H Jy O I}, Flash % il 28 7144 T4k .
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Gowin Flash Controller 155 & L U3k 4-1 fix. Hor, xRS 3%
. ThREW FEEET] 3% UG295, Gowin NFHJE (User Flash) /155
%% 4-1 Gowin Flash Controller {5 EX
Fr5 | {558 Jim | frgE | ik &
1 clk i input 1 Clock signal
2 nrst_i input 1 Reset signal
3 ren_i input 1 Read enable signal
4 clear_page_e input 1 C_Iear page enable
nable_i signal
5 !arog_enable_ input 1 Program enable signal
6 write_p_age_e input 1 Write page enable
nable_i signal
7 erase_en i input 1 Erase enable signal JFiE. FLASH96K
pre_prog_i input | 1 Pre-program signal #: Register Interface
. . ) Write Y direction
9 wyaddr i input [8:0] address
. . ) Write X direction
10 wxaddr_i input [5:0] address
11 zage_addres input [5:0] Page address
12 wdata_i input [31:0] | Write data into flash
13 rdata_o output | [31:0] | Read data from flash
14 done_flag_o output | 1 Erase completely flag
15 wb_clk i input 1 Master system clock
, , Synchronous active high | ®  Jilif: FLASH256K
16 wb_rst i input | 1 reset $#M: Wishbone
17 | wb_addr i input | [4:0] | Lower address bits Interface
—
18 wb_data_i input [31:0] | Data bus input ¢ ;:EE' \lj\ll_i'sb\r?bi?]?eSK
19 wb_data o output | [31:0] | Data bus output Interface
20 wb_we i input 1 Write enable
IPUG901-1.8.1 8(13)
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4fE5EX
e | F9am Jimm | ArvE | R &
21 wb_stb i input 1 strobe /core select
22 wb_cyc i input 1 Valid bus cycle
23 wb_ack o output | 1 Bus cycle acknowledge
24 wdata_i input | [31:0] | Write data into flash
25 | wyaddr_i input | [5:0] Write Y direction ® Jilifi: FLASH96KA
address )
: — $#:M: Register
26 | wxaddr i input 58_66]/5/ \a/\é%t;;(sdlred'on interface
: ® Jiiif: FLASH256K
27 erase_en_i input | 1 Erase enable P:I1: Register
28 done_flag o | output | 1 Erase completely flag Interface
29 start_flag_i input 1 Erase beginning flag d f';%’ FLASHB08K
. . : [1: Register
30 clk i input 1 Clock signal Interface
31 nrst i input 1 Reset signal ® JiiE. FLASH64KZ.
32 | rdata_o output | [31:0] | Read data from flash FLASHE4K
Write or read enable ;%t Dni Register
33 wr_en_i input 1 1: Write enable ntertace
0: Read enable
® Jiiifi: FLASH64K
#10: Register
34 sleep. i input | 1 Control sleep status Interface
- dynamically ® Jiiifi: FLASH96KA
$11. Register
Interface
35 QHB—HRDAT output | [31:0] | Read data bus
36 '\A(‘HB—HREAD output | 1 Slave ready
37 AHB_HRESP | output | [1:0] Slave response
38 gHB—HTRAN input [1:0] Transfer type
39 | AHB_HSIZE | input | [2:0] | Transfer size d EE :ﬁg?ﬁw
: nterface
40 éHB—HWRIT input 1 Transfer direction ® JHiE. FLASH608K
41 | AHB_HADDR | input | [31:0] | Address bus #H: AHB Interface
42 QHB—HWDAT input | [31:0] | Write data bus
43 AHB_HSEL input 1 Slave chip select
44 AHB HCLK input 1 System clock
45 '.?.‘:'B—HRESE input 1 System reset
46 PRDATA output | [31:0] | Read data bus ® JGifi. FLASH256K
47 PREADY output | 1 Slave ready $2: APB Interface
48 | PCLK input | 1 System clock ® Jiifi: FLASH608K
IPUG901-1.8.1 9(13)
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patlls

i
i
<

=

FFs | BEoam Jimm | ArvE | R %
49 | PSEL input | 1 Select signal FH: APB Interface
50 PENABLE input 1 Enable signal
51 PWRITE input 1 Write signal
52 PADDR input [31:0] | Address signal
53 PWDATA input [31:0] | Write data,
54 PRESETnN input 1 System reset
IPUG901-1.8.1 10(13)




5 ZH0E X

D smex

Gowin Flash Controller Z¥5E X, 1% 5-1 ffizs.
& 5-1 Gowin Flash Controller ¥ ENX

FFe | AR Eitipa

Register Interface
AHB Interface
APB Interface
Wishbone Interface

1 Interface | Gowin Flash Controller ¥ 1t &

e0o o0
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91 1

BEORE

FHP AT BAEE R 25 2 AR R RO 0 1P AR ARl T EL U AN B

Gowin Flash Controller IP.

Gowin Flash Controller it & 7 i & 6-1 fis.
& 6-1 Gowin Flash Controller fit E JZ A

Wy IP Customization ? e

Gowin Flash Controller s

General

Device: | GWIN-4 | Part Number: |GWIN-Lvacs72ce/is |

Create In: |E:\ﬂash_project\src\gowin_ﬂash_controller |

File Name: |gowin_ﬂash_contro|ler | Module Name: |owin_Flash_Controller_Top|
- Language: |Verilog = | Synthesis Tool: | GowinSynthesis -
wyaddr i[50] Options
wansddr if50] done flag o [— Configuration
emse en i Interface:

| Register Interface
s fag i Generatiof Wishbone Interface

AHB Interface

APB_Interface

dk i ety o3 10] il Disabl
lerrorFrsere

IR T T T T
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7 sz

VEYH(E BiE S L E =2k 54k M ik Gowin Flash Controller #5521t .
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