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2019/08/30 1.0 WG RRA -
® Gowin Flash Controller 32 £F FLASH64KZ Register
interface controller;
2019/10/24 11 ° Qowin Flash Controller 3 #F FLASH608K Register
interface controller;
® Gowin Flash Controller 3Z#f FLASH608K Wishbone
interface controller.
Gowin Flash Controller % #§#%1F GW1NRF-4B [
2019/11/04 1.2 FLASH256K Register interface #1 Wishbone interface
controller.
2019/11/18 13 ® fi#i{k FLASH96K controller E‘Jﬁﬁ)‘fﬁﬁ‘ﬁ Fl&if;
® &5 V5 FLASH96K controller 175 2L 7] & .
® Gowin Flash Controller 32 ¥F FLASH64K Register
interface controller;
2019/12/25 14 ® Gowin Flash Controller 37 FLASH256K #lI
FLASH608K AHB interface controller.
® Gowin Flash Controller > #f FLASH128K Register
interface controller;
® Gowin Flash Controller 37 FLASH256K #lI
FLASH608K APB interface controller;
® Gowin Flash Controller 57 #F FLASH256KA Register
interface controller;
2020/11/09 1.5 ® Gowin Flash Controller 3Z#f FLASH256KA Wishbone
interface controller;
® Gowin Flash Controller 3Z#f FLASH256KA AHB
interface controller;
® Gowin Flash Controller 52 #f FLASH256KA APB
interface controller.
® Gowin Flash Controller > ¥ FLASHI6KA Register
interface controller;
® Gowin Flash Controller 37 #7 FLASH96KA Wishbone
interface controller;
2021/11/18 | 1.6 ®  Gowin Flash Controller 3 FLASH96KA AHB interface
controller;
® Gowin Flash Controller 52 #F FLASH96KA APB interface

controller.
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1 RFAFM 1.1 N

1.1 FHAR

Gowin Flash Controller IP ] F 5/ FEGIETNRER vy (B 5 E X L
EIRE . GUI S, BERBIHE P PUE T % Gowin Flash Controller IP 1]
WP B g 7k

1.2 AR 3045
I B SR 2 SR M vE www.gowinsemi.com BT LR #E. BE DL NAH
RIS

DS100, GW1N #%1] FPGA 7= 5 B8 F it

DS117, GWINR %1 FPGA 7= i #E F it

DS821, GW1NS %51 FPGA 7= £ ¥z T i

DS861, GW1INSR %% FPGA 7= i Hds it

DS841, GW1INZ #%1] FPGA 7= i 54 it

DS891, GWINRF #4154 FPGA 7= i 5z Tt

® SUG100, Gowin =R IEH F e

1.3 Ri&. 45888
ARFWA BB A e ARAE . 4ERRIE M2 AH B L 1-1 Fs.
= 1-1 Rig. gang

RiF. 45085 | 2R P

FPGA Field Programmable Gate Array 37 AT G R T TR )
MCU Microcontroller Unit T i & 5
AHB Advanced High Performace Bus =R e R 2R
APB Advanced Peripheral Bus =R A ] L2
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2 LhfEf A 2.1 HER

Lsemn

2.1 #EA
Gowin Flash Controller £.35VUF#z 1, Register 1. AHB 2842 1.
APB 22832 11 Wishbone #2421, @it AHB M2k, APB M2k
1 Wishbone #2321, mILL5 MCU EH:HEE.
2.2 Fri4

Gowin Flash Controller %7 £ 45 :

® % FLASHO6K Register #: [ i, SHafE.

® 7 #F FLASH128K Register # [/, H#1E.

® ' FLASH256K Register #:11. AHB &£k 11, APB S 2% Al
Wishbone & 2642 M5 HE{E.

® 717 FLASHO6KA Register 1. AHB &£k 1. APB M4 1Al
Wishbone & 2642 O H5E. HEEE.

® 7 FLASHB08K Register #:[1. AHB M1, APB MLk 1A
Wishbone &S24 [, SEAE

® % FLASH64KZ Register 1 [ i, SH/f,

® 7 FLASHG64K Register # /3L, S,

® it AHB M2k APB & 482 11 F1 Wishbone s 264211, 7T LL 5 MCU
EREG
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Gowin Flash Controller {55 & X N 3-1 frax. Hod, X 515 S H 2%

. ThEemt FEn] 2% UG295, Gowin [NAE%EJE (User Flash) P 35Fs -
%R 3-1 Gowin Flash Controller {5 ENX

Frs | B58 Jila | ik #HE
1 clk_i input | Clock signal
2 nrst_i input | Reset signal
3 ren_i input | Read enable signal
clear_page e | . .
4 nable. | input | Clear page enable signal
5 prog_enable_i | input | Program enable signal
write_page_e | . . :
6 nable | input | Write page enable signal
7 erase_en i input | Erase enable signal JFHiE. FLASH96K
8 pre_prog_i input | Pre-program signal #1: Register Interface
9 wyaddr_i input | Write Y direction address
10 wxaddr_i input | Write X direction address
11 page_address | input | Page address
12 wdata_i input | Write data into flash
13 rdata_o S;Jtp Read data from flash
14 done _flag_o S?tp Erase completely flag
15 wb_clk i input | Master system clock
. . -
16 wb_rst i input Synchronous active high | @  J5iE. FL.ASH256K
reset $11: Wishbone
17 wb_addr_i input | Lower address bits Interface
18 wb_data_i input | Data bus input ® Jiif: FLASH96KA
out ¥210: Wishbone
19 wb_data o ut P | Data bus output Interface
: : : ® Jiifk: FLASH608K
20 wb_we i input | Write enable $:01. Wishbone
21 wb_stb_i input | strobe /core select Interface
22 wb_cyc_i input | Valid bus cycle
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FFa | 554K Jila) | R H/E
23 wb_ack_o S;Jtp Bus cycle acknowledge
24 wdata_i input | Write data into flash
25 wyaddr_i input | Write Y direction address
26 wxaddr_i input | Write X direction address | @ J5i&. FLASH256K
27 | erase_en i input | Erase enable #H: Register
outp Interface
28 done_flag_o ut Erase completely flag ® JHiE. FLA$H608K
29 | start_flag_i input | Erase beginning flag 2 Register
: . 5 Interface
30 clk i input | Clock signal ® JHiE. FLASH64KZ.
31 nrst_i input | Reset signal FLASHG64K
$#11: Register
32 rdata_o Stjtp Read data from flash Interface g
Write or read enable
33 wr_en_i input | 1: Write enable
0 : Read enable
® Jiifi: FLASH64K
¥:0: Register
34 sleep | inout Control sleep status Interface
P_ PUL " dynamically ® JHi%. FLASHO6KA
#¥:0: Register
Interface
35 QHB—HRDAT S;Jtp Read data bus
36 AHB_HREAD | outp Slave ready
Y ut
37 | AHB_HRESP | % | Siave response
38 gHB—HTRAN input | Transfer type ® Jiif:. FLASH256K
: : $#11: AHB Interface
39 Qﬂg_gaéﬁ_ input | Transfer size e J5in. FLASHI6KA
40 E input | Transfer direction $110: AHB Interface
: ® Jiifk: FLASH608K
41 232_:@%[;?_ input | Address bus B:11. AHB Interface
42 A input | Write data bus
43 AHB_HSEL input | Slave chip select
44 AHB_HCLK input | System clock
45 ?.‘:'B—HRESE input | System reset
46 | PRDATA O | Read data bus
out ® Jiiifk: FLASH256K
47 PREADY ut P Slave ready B¥:10. APB Interface
: S,
48 | PCLK input | System clock ® JRifi: FLASHO6KA
. : $:10: APB Interface
49 PSEL InpUt SeleCt S|gna| . J?_‘Lg' FLASH608K
50 PENABLE input | Enable signal MO APB Interface
51 PWRITE input | Write signal
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FFa | 554K Jila) | R H/E

52 | PADDR input | Address signal

53 | PWDATA input | Write data,

54 | PRESETn input | System reset

55 dout S;Jtp Data output

56 done_sig S;Jtp Done signal

57 | clk input | Clock signal

58 | rstn input | Reset signal

59 raddr input | Row address JEiE. FLASH128K
60 caddr input | Column address $#10: Register Interface
61 din input | Data input

62 macro_erase | iNPUt | Macro erase signal

63 read_enable | input | Read enable signal

64 write_enable | INPUt | Write enable signal

65 page_erase input | Page erase signal
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Gowin Flash Controller Z¥5E X, W% 4-1 Fiox.
2= 4-1 Gowin Flash Controller ¥ E X

75 | B ik (R
Register Interface or AHB
1 Interface | Gowin Flash Controller # it & | Interface or APB Interface
or Wishbone Interface
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5 TAFJRH

5.1 40 T/EF M

5.1 O T{ERE

5.1.1 Register [

W 5-1 Fran, E8H a8 e & si3ids i Register $2 [1/%1525 Gowin
Flash Controller IP, #X)5 Gowin Flash Controller IP F %k %5 FLASH96K &k
FLASH96KA 5% FLASH128K = FLASH256K &f, FLASH64KZ 5% FLASH64K

8 FLASH608K; =% FLASH96K &l FLASH96KA 5 FLASH128K &

R

FLASH256K &} FLASH64KZ 5\ FLASH64K = FLASH608K 1)k #fi8 it

Gowin Flash Controller IP Register 3 11 FA&45 #5684 .

5-1 Register ## [

Register
Interface

BRIk

Gowin
Flash
Controller

FLASH64KZ

FLASH64K

FLASH96K

FLASHZ256K

FLASH608K

FLASH96KA

FLASH128K

5.1.2 Wishbone 31

wnpd 5-2 iz, MCU K45 4 58l i Wishbone sl 2852 M4& 1545
Gowin Flash Controller IP, %XJ5 Gowin Flash Controller IP | &%
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5 TAF 5

5.1 B0 TAEHHE

FLASH608K = FLASH256K 1\, FLASH96KA; 5 FLASH608K &k
FLASH256K & FLASH96KA i) %4 i# itk Gowin Flash Controller IP
Wishbone #2411 F4&45 MCU N #.

5-2 Wishbone 0

Wishbone FLASH96KA

Interface Gowin
MCUW # <]\:> Flash
Controller

FLASH256K

FLASH608K

5.1.3 AHB #0

W 5-3 Frs, MCU WAZ G 48 2 B8R 18 1 AHB & 2682 T 4% 1525 Gowin
Flash Controller IP, %X)5 Gowin Flash Controller IP T k%5 FLASH608K X
FLASH256K &}, FLASH96KA; = FLASH608K &Y% FLASH256K &k
FLASHO96KA [#)¥4Fi#id Gowin Flash Controller IP AHB £k 11 &4y
MCU W #%.

[# 5-3 AHB #[

AHB <€«—» FLASHI6KA

Interface Gowin

MCUWN #% Flash
Controller

FLASH256K

FLASH608K

5.1.4 APB #[1

IPUG901-1.6

WK 5-4 fi7s, MCU P EZ K 48 4 B i il it APB 2 2k 32 4512645 Gowin
Flash Controller IP, %XJ5 Gowin Flash Controller IP T %% FLASH608K =,
FLASH256K 5 FLASH96KA; #i# FLASH608K m FLASH256K 5§
FLASHO96KA [#)¥4fi#i$ Gowin Flash Controller IP APB s k451101 FAL4S
MCU W #%.
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5 TAERH 5.2 FAF a8 TAF

& 5-4 APB ##[1
APB <«—» FLASHI6KA
Interface Gowin
MCUWM #% Flash |€—»| FLASH256K
Controller
<—»| FLASH608K

5.2 HFes L1ERE

Wishbone #11. AHB #2101 APB #2110 Flash #1123 IP G AHE 1%
T8, WHWMT 7 NEFAH:

® [THhhFAER

® il FHAER

® IR T A

o HHIETFA

® RS

® JFriabr LA

3% 5-1 Flash & #| 3$ F 728518

TR AR Z A7 P Z AT 2L iy iR

XADDR 0x00 9mk 756 5 AT HOHE 2R A7 4%
YADDR 0x04 6 EWiE B bk 3 A7 2
RDATA 0x08 32 Hi [ER-E/Eay e
WDATA 0x0C 32 WA= BRI AT
CR 0x10 8 WA= 84717 o8
SR 0x14 8 ik REFAA
START 0x18 1 EWiE AR/ LA e

A Pl Wishbone .AHB 55 APB i 2k 4 L6 F b &5 A7 88 147350 5 B4R,
M SEHT Flash 3L 5. #EREEEAE,
5.2.1 Tt HE%

Flash $5 il 8547 H ik 27 77 25 Hh ik A Ox00, FLASHG08K % 3 1] %5 & A 9bit,
FLASH256K w7 [ 55 B >/ 7bit, FLASH9B8KA X 3 [f] 55 £ A 6bit, 174 Flash
(AT Hi k- H53E

5.2.2 Flihit Z 7558
Flash 2 8% 10 71 M bk 27 f2 g b ik & 0x04, 95 4 6bit, 1#4#% Flash 1)
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bk -

5.2.3 ERIEFFRY
Flash ¥z 22 308 27 2L bl Ox08, 5 EE N 32bit, f#fi& M Flash
ERIGE /o
524 EHIESTFES
Flash #5528 5 302 25 17 22 bl OXOC, %5 5 4 32bit, /71 2 5 N Flash
IR
5.2.5 i8S F e

Flash % 2848 4 S ae bl 0x10, %55 % 8bit, RAsH AL
B ([1:0D. #f CR[1:0] = 2'b10, NIS:HEMERAE, # CR[1:0] = 2'b01,
SCHLUE#RAE, 45 CR[1:0] = 2000, SLHIE1E .

FLASHO6KA 542, 7% CR[1:0] = 2b11, Flash #tA sleep 3¢,

5.2.6 RSHFEER
Flash 5| SLIRAS ZE/E 28 bl 5 Ox14, S5 A 8bit, R FFHHARAI. %
KoK B Flash $£#il 25158 B EdRREER EHE S . SR[0]=1Db1, RR—IK
. HEERRERE SR
5.2.7 FUatrEH 85

Flash $2 | 83 FF aabr S 7 gl A 0x18, % fE N 1bit. TP IRPRES
1728 START {84 1 31 HUIRAS %17 2% SR[OME AN O I5F, Flash 1 28 7146 TAF .
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6 ORI E

6?§IZIEEE

F P ar LA IDE H1) IP A2 AR sids T B8 A1 & Gowin Flash
Controller IP-

Gowin Flash Controller it & 5 6-1 Fros.
6-1 Gowin Flash Controller Bt B R H

Wy IP Customization ? e

Gowin Flash Controller s

General

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

Create In: |E:\ﬂash_projer:t\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 '

| Register Interface
Generatiol Wishbone Interface
AHB Interface

. APB_Interf
Disablewy S

ck i oty [T 10| pe—l-

I T T T T
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VEANE BiE S L E =2 §4& M %5 Gowin Flash Controller #8322 % ¥ it .
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