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U b ik 20 R0 A5 2 B 4 R0 AR BT 23 4H3% ) NOR Flash 47 (SPI, RI@ES SPI
PO AR PR 2 AHIZE D) NOR Flash. HT SPINOR Flash BA# Mf#i ., 3¢
ANGERE R, B RTRE N RAE S AR, T, AN, AR KT
B .

Gowin &1t —2Z# H SPI NOR Flash Interface IP, % IP A H] P Heft—
ANE A0, i35 SPINOR Flash {0 3T Hi%E, 588 S V517

& 2-1 Gowin SPI NOR Flash Interface IP

Gowin SPI Nor Flash Interface IP

W BT BB IF 2-2 1% 2-3.
AT A

it S Verilog (encrypted)
ZH ¥t Verilog

TestBench Verilog

MR TR
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N FH R A Gowin Software
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2.2 FEHFAE

SCRAbRAE SPI

2.3 FiREFIA

S H AHB MR B B0

% # memory-mapped 7 i) (A %)
KA E SPI SCLK;
SCHEATACE TX/RX FIFO ¥R % 5
% ¥ Standard B0 Lite A8,

#3d Verilog i 5 528 Gowin SPI NOR Flash Interface IP. [l FH 23 F
[PV BT TR AN AN, o RE AN T Y5 F I Ol T BE AN .

LAiEi s GWINSR-4C %71 FPGA Jyfil, Gowin SPI NOR Flash Interface
IP B2 R S L a8 2-2 F1k 2-3 Fios .

%% 2-2 Standard &3 H &R

E i WL | BRI ARK BIEF HE
LUT 1080

GWI1NSR-4C -6 REG 405 -
BSRAM 2

= 2-3 Lite &R H &R

RERY HELR B4R BIEF HiE
LUT 513

GWI1NSR-4C | -6 _
REG 298
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Gowin SPI NOR Flash Interface IP J&—> B AT M Bl 15 45422 1145 1) 28 1P,
YER—ADFE %%, 5 SPINOR Flash &4 MHi%. SPI %Eﬁ%ﬁﬁ%ﬁﬁm‘?ﬂ

R AHB S 2 LEATRCE . SPI AR A8 vl

i AHB B Z4E 1D

memory-mapped R 577 A /748 155 77 k.
Xf P A7 7 NS 1Y SPI A&, ﬂ?iﬁﬂ‘%iﬁ*@/“T A B, bk BORIT %L

P B 1P R IE AN )R A7 A SR, n] LUIE

AN »

X} memory-mapped H 1277 30K SPI A&,
hE, BRI IREOG Bk 2

& 3-1 RGHERE

User
Design

|_hclk

(8] ) K8

|_hresetn

|_haddr_reg

V.V VY

| O_hrdata_reg

~ |_hreadyin_reg _

O_hreadyout_reg

A A

O_hresp_reg

|_hsel_reg

|_htrans_reg

|_hwdata_reg

|_hwrite_reg

YV Y VY

I_haddr_mem _

| O_hrdata_mem i

I_hreadyin_mem _

O_hreadyo ut_mem
. O_hresp_men

|_hsel_mem

|_htrans_mem

Y VY VY

|_hwrite_mem

|_spi_clock

Y VY

|_spi_rstn

SPI Nor Flash
Interface

I AHB S & fEiEam 4, Hibk

HEZEEIT AHB 28 4% 5 i

O_flash_ck
O_flash_cs_n
SPI Nor
_ 10_flash_do _ Flash
10_flash_di
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3.2 i %)%

3.2 im O 53R

Gowin SPI NOR Flash Interface IP 1] 10 i L1401 3-2 Firs.
[#] 3-2 Gowin SPI NOR Flash Interface IP 10 ig A7~ =E

EEEEEEEEENRERN

[helk

I_hresetn
[_haddr_req[31:0]
[_hreadyin_reg

I hselreg
[_htrans_reg[1:0]
I[_hwed ata_req[31:0]
[ hwrite_req
[_haddr_mem([31:0]
I_hreadyin_mern

I hsel_mem

[ htrans_mem[10]
I_hwrite_rmem
[spi_dod

I_spi_rstn

O_hrdata_reg[31:0]

O_hreadyout_reg

O_hresp_req[1:0]

O _hrdata_mem[31:0]

O _hreadweut mern

O_hresp_mern [1:0]

O flash_ck

0 _flash o=_n

10 flash_do

12 _flash di

YY oYYy oY oy vy vy

WRIBECE SHOAE, iwO& A AN,
Gowin SPI NOR Flash Interface IP i 10 i I VE4RHE IR 03 3-1 fis.
Z& 3-1 Gowin SPI NOR Flash Interface IP B 515

Fa | 554K il | A #E
1 |_hclk | AHB 528 TAE R IREREREE PN
2 |_hresetn I AHB B4 E 7, KA it 77 132 LA
SPI NOR
3 |_haddr_reg I AHB reg f& Ut Flash
4 O_hrdata_reg o AHB reg % 2S H Iyr;t;n;aéce P
5 |_hreadyin_reg | AHB reg 0 14%% ready 55 —
6 O_hreadyout_reg | O AHB reg #z % % ready {55
7 O_hresp_reg o} AHB reg #5520 i B
8 I_hsel_reg | AHB reg F W\ B & EFE 5
9 |_htrans_reg I AHB reg 15 x0fE 2R
10 |_hwdata_reg I AHB reg #:{5 ¥
11 |_hwrite_reg I AHB reg L5 E S, 18R
5, 0F£R L
12 |_haddr_mem I AHB mem #5 kit
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3 Difg ik 33SHME
e | G548 il | iR HE
¥ memory-mapped 4 &%
13 O_hrdata_mem o AHB mem i s £ 4
1 memory-mapped #& A %L
14 |_hreadyin_mem I AHB mem # 1 1% % ready 5 5
12 memory-mapped 1 X4 %
15 O_hreadyout_ me | O AHB mem #:{ M % %% ready {55
m 1 memory-mapped #& A %L
16 O_hresp_mem 0 AHB mem 3% i i B
12 memory-mapped 1 X4 %
17 |_hsel_mem | AHB mem X% Z L FE S
1 memory-mapped #& A %L
18 |_htrans_mem I AHB mem (& 251
X memory-mapped F A %%
19 |_hwrite_mem I AHB mem #5155, 0 &R
B, TERE
1 memory-mapped F& A %L
20 I_spi_clock | SPI Flash i 4
21 |_spi_rstn I SPI Flash &1z, &A%
22 O_flash_ck O SPI Flash 455
23 O _flash_cs_n O SPI Flash Fi&{E %5
24 10_flash_do I/0 | SPI Flash ##&5 5 MISO
25 10_flash_di o} SPI Flash ###{5 5 MOSI
3.3 ¥ EE
% 3-2 Gowin SPI NOR Flash Interface IP ¥
Fe | S8R VRG] BRIME iR
1 Operation Mode | Standard/Lite Standard | Standard 7R X FEriE
B
Lite 7~ SCHFA BB
2 Memory-mapped | Yes/No No TR SR
Read Support memory-mapped U5
X, BiE R
3 SPI Clock Divider | 0~128 0 FoR SCLK A6 5 Y it
AR L%
24 SPI Clock Divider {&
9N, N AN [FME S X 82
KERMWMT:
0: Fsclk= Fsource_clk
1~128: Fsclk =
Fsource_clk/(N*2)
4 TX FIFO Depth 2/4/8/16/32/64/128 | 4 RX FIFO ¥

IPUG945-1.1.1
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3 ThigHhid

3.4 AR

s

SHATK

FCVFTE

ERINME ik

5

RX FIFO Depth

2/4/8/16/32/64/128 | 4

TX FIFO 1R JE

3.4 HiFeeiaik

* 3-3 FERTITRHE
HhhkfR A% TR iR
0x00~0x1C - RE
0x20 TransCitrl SPI fE 41 | 2547 2%
0x24 Cmd SPI iy & A fE 2%
0x28 Addr SPI Hihk %5 47 4%
0x2C Data SPI 54 2 1745
0x30 Ctrl SPI # il %7 17 8%
0x34 Status SPIIRESZ 17 4%
0x38 IntrEn SPI B 5 75 772
0x3C IntrSt SPI FIWRIRZS 27 A7 3%
0x40 Timing SPI 2 LI} P %5 77 2%
0x44~0x78 - RE
0x7C Config [W=Rapea
¥
BRI CESIT S
e RO: RHi¥;
e RW: A[EA[E;
e WIC: ik, H1HEZ.
3.4.1 SPI {5 4iE 4] F 785 (0x20)
& 3-4 SPI ez hlF 787
B4 Bit fiz it iR BRINE
Reserved 31 - - 0x0
CmdEn 30 RW SPI i & B fdifie
Ox0: #E1kfr 4B
Ox1: fliREnm 4B
AddrEn 29 RW SPI i B A g 0x0
0x0: 2% 1kttt B
Ox1: fifEHbAEEL
Reserved 28 - - 0x0
TransMode | 27:24 RW AL TR 2 0x0
Ox0: [AJFe 5 sk
ox1: R
ox2: Hik
0x3: &5, i

IPUG945-1.1.1
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3 ThigHhid

3.4 AR

B Bit fiz B it iR BRINE
ox4: &, §
0x5: 5, Dummy, i¥
0x6: i, Dummy, 5
OX7: s (L J0ff G CmdEn B AddrEn)
0x8: Dummy, 5
0x9: Dummy, it
Oxa~Oxf: frE
Reserved 23:21 - - 0x0
WrTranCnt | 20:12 RW BANEIE R T E.
®  WrTranCnt 57~ MU 5 77 25 A5 4
FI| SPI 2 s Fron B, SEPREE
s&(WrTranCnt+1).
® WrTranCnt X7t TransMode &
0,1,3,4,5,6 &k 8 I
® Xf TransMode 0, WrTranCnt ‘4145
+ RdTranCnt.
Reserved 11:9 - - 0x0
RdTranCnt | 8:0 RW U S s HE . 0x0
® RdTranCnt 875 M SPI S &I A7
it B HHE 27 A7 28 1 Foo . Sebs
2 (RdTranCnt+1).
® RdTranCnt R 7t TransMode A
0,2,3,4,5,6 B¢ 9 B
® | TransMode 0, WrTranCnt ‘4155
+ RdTranCnt.
3.4.2 SPI & HERF(0x24)
& 3-5 SPI 94 HFFRR
HFR Bit 1oz KA g BIME
Reserved 31:8 - - 0x0
CMD 7:0 RW SPI iy 4 0x0
3.4.3 SPI Hblit % 7788 (0x28)
% 3-6 SPI it HE 5%
By Bit 1z FHY iR BRINE
ADDR 31.0 RW SPI Ak 0x0
3.4.4 SPI HEZHEE(0x20)
*3-7SPI BEFHFH
AT Bit 1oz 3] fhid BIME
DATA 31.0 RW SPI Rk B 0x0
ME#EE, BIE5AF TXFIFO, ik

IPUG945-1.1.1
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3 DJREHE R 3.4 FAF AR IR
LR Bit fi7 gt ik BE
FATgALIE . IR TX FIFO %, HIRES %
fE#% 1) SPI1Active fi74 1, W hready {55
PACRIENERRIRES
XA, I RX FIFO BEHUH .
RFTefE%. R RXFIFO ==, HIR
DEAEEM SPIActive £i72y 1, N hready
EREE VA S PN T R I
2 TX FIFO %, SPI A& (R 1
HEHEZEIES N TX FIFO; 24 RX FIFO
i, SPIAEHNG R FFEE S RXFIFO H
7 [B) A B
EEEES, 8 WrTranCnt
FIBEEY S N TX FIFO 1, 22 180E S
HENB KBS, 80EiE A7 TX FIFO
TEhE.
3.4.5 SPI &I & F8%(0x30)
#< 3-8 SPI ¥ F F%
LR Bit {7 A Eip LN
Reserved 31:3 - 0ox0
TXFIFORST | 2 RW K% FIFO H A1 0x0
5186 RN EETREBIEE.
RXFIFORST | 1 RW B FIFO B 0x0
51846, EENMEERKRGHDEE.
SPIRST 0 RW SPI E 4 0x0
5180 EEMNEETEREHIEE.
¥
Lite B QUL 2 F AR A T FF o
3.4.6 SPI ﬂﬁ?ﬁ&%}ﬁ%ﬁ(ﬂx&l)
= 3-9 SPI RISHERS
LR Bit fiz | 2 ik LN
Reserved 31:30 - 00}
TXNUM[7:6] | 29:28 | RO K1k FIFO Hf R £ = [7:6] 0x0
Reserved 27:26 - 0x0
RXNUM[7:6] | 25:24 | RO B FIFO A5 258 B[ 7:6] 0x0
TXFULL 23 RO K% FIFO JikrE 0x0
TXEMPTY 22 RO Ki% FIFO Zhnik ox1
TXNUM[5:0] | 21:16 | RO K1k FIFO Hf S £ & [5:0] 0x0
RXFULL 15 RO BR FIFO Wiks & 0x0
RXEMPTY 14 RO B FIFO S5k 0x1
RXNUM[5:0] | 13:8 | RO B FIFO g 2t ¥ & [5:0] 0x0

IPUG945-1.1.1
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3 ThfgHhik

o>
a0y
[

3.4 AR

ZFR Bit fiz | M iy BiME
Reserved 7:1 - 0x0
SPIActive 0 RO SPI %17 2% IEAEHA bR & 0x0
M SPI 2 E a5 NJ5, SPIActive
AR N 1, fEAE 5 U » SPIActive 48R 0.
3.4.7 SPI H Wi A & 77 8% (0x38)
% 3-10 SPI hBfi{EREF 7788
ZFR Bit fir | K7 Eip BE
Reserved 31:5 0ox0
EndIntEn 4 RW SPI A& 45 o o i e 0x0
4124 SPI AR5 AR 72 75 fl 2 KT
Reserved 3:.0 0x0
!
Lite QUL ZF 728 A T FF
3.4.8 SPI HWPRAF#ERR(0x3C)
% 3-11 SPI hBR7SHF 788
ZFR Bit fir | 2K Eip BE
Reserved 31:5 - 0ox0
Endint 4 WI1C | SPI f&4i4h s i 0x0
2 SPI A& Hi &b o A Wk A B i bit 2108 1.
Reserved 3.0 0x0
3.4.9 SPI #0 BTF?%E%%(MO)
%= 3-12 SPI # O FHFRE
LR Bit fiz | k7 P BE
Reserved 31:12 0ox0
Reserved 11:8 - 0ox2
SCLK DIV | 7:0 RW SPI £ o 5 AR b, BT | Oxff

IPUG945-1.1.1

Bt B

® 4 SCLK_DIV {H7E il 0~127 i,
SCLK =i i 2
/((SCLK_DIV+1)*2)

® 4 SCLK_ DIV 1} 255 i}, SCLK
AR TR 81 spi_clock A%,

!
Lite #5275 17 45 A SCHF

11(31)




3 ThigHhid 3.5 R B % I
3.4.10 BLEFFRF(0x7C)
RI-13HLEFEH
ZFR Bit fir | K7 Eip BAE
Reserved 31:8 - 0x0
TxFIFOSize | 7:4 RO TX FIFO &%, HURTHEE Ox1
0x0:2words
Ox1:4words
0x2:8words
0x3:16words
0x4:32words

0x5:64words
0x6:128words

RXFIFOSize | 3:0 RO RX FIFO V&%, Hli Tl E Ox1
0x0:2words
Ox1:4words
0x2:8words
0x3:16words
0x4:32words
0x5:64words
0x6:128words

!
Lite #5275 17 45 A SCHF

3.5 FEHFECEIEIN

3.5.1 TX FIFO RE

I 1P WAZAE A SR 2 TX FIFO IR, X NiD & 25 17 #%(0x7C)
TXFIFOSize, RER[#&N 2,4,8,16,32,64,128. FRINIREE N 4.

Lite #RIFEATHE, [H5Eh 1.
3.5.2 RX FIFO &

ML 1P AZAE 2 KA E RX FIFO HITRSE, Xt Rifc B 257 25 (0x7C)H
RXFIFOSize, #En[i% N 2,4,8,16,32,64,128. ERINEEEA 4.

Lite BEAXIREEATIALE, [EEAH 1.
3.5.3 Memory-Mapped 35EE

IP $24it T memory-mapped BB D . 8T IP I g i 2 2
SCERZAE .

Lite 13N 3 #F memory-mapped 282 .
3.5.4 SPI O $hE& ¥

AL 1P A AZAE AR E SPI IR B ISE, XN SPI % 1IN Fr 25 47
#2(0x40) 1) SCLK_DIV. it

IPUG945-1.1.1 12(31)
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¥4 SPI Clock Divider ¥ 0, SCLK_DIV {4 255;
24 SPI Clock Divider 4 1~128, SCLK_DIV {5 0~127;
Lite 5 SCLK Bf B AT ECEL, B8RSR [ 2 25T helke.

3.6 IS HRIERIE

A LL GOWIN #34frF SIP [ SPI NOR Flash 44, 38 SPI NOR Flash
Interface IP [HEHRE S HTR. A IP K bnik SPI AR, FrbIAS S H#F
Dual SPI, Quad SPI #z. GOWIN 2$ff+ SIP [f] SPI NOR Flash #4> i
A% % (A3 Dual SPI, Quad SPI #RAr4) R

% 3-14 SPI NOR Flash #8444 %)% (AR 8#E Dual SPI, Quad SPI &R %%)

Command Name Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Write Enable 06H
Write Disable 04H
Read Status Register-1 | 05H (S7-S0) (cont.)
Read Status Register-2 | 35H (515-S8) (cont.)
Read Status Register-3 | 15H (523-S16) | (cont.)
Write Status Register-1 | 01H S7-S0
Write Status Register-2 | 31H S15-S8
Write Status Register-3 | 11H S23-S16
Read Data 03H A23-Al16 A15-A8 | A7-A0 (D7-DO0) | (cont.)
Page Program 02H A23-Al16 Al15-A8 | A7-A0 D7-DO Next Byte
Sector Erase 20H A23-A16 A15-A8 | A7-A0
Block Erase(32K) 52H A23-A16 A15-A8 | A7-A0
Block Erase(64K) D8H A23-Al6 A15-A8 | A7-A0
Chip Erase C7/60H
Read Manufacturer/ 90H OOH OOH OO0H (MID7- | (DID7-DI | (cont.)
Device ID MIDO) DO)
Read Identification 9FH (M7-MO0) (JDID15 | (JDID7- | (cont.)
-JDID8) | JDIDO)
Read Unique ID 4BH OOH OOH OOH dummy | (UID7-Ul | (cont.)
DO0)
3.6.1 Write Enable(WREN)(06H)#{Ei3 72
HAR AR AR
1. WE SPI L5z w474+ (0x20) & 7y 0x47000000
a) CmdEn=1

b) TransMode = 0x7 (Jo%i#%)
2. W HE SPI 14 %17 4% (0x24){E ; 000000006
CMD = 0x06

IPUG945-1.1.1
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[&] 3-3 Write Enable B FF[E]

Cs# —\ /_

012 3 4567

ST

sl [— Command —i»

06H i

High-Z

S0

3.6.2 Write Disable(WRDI)(04H)#{Ei2 12

FAR TAEL 2

1. WHE SPI & 25 47 45 (0x20){E ¥ 0x47000000
a) CmdEn=1
b) TransMode = 0x7 (F¥#)

2. WHE SPI 47745 (0x24)H >~ 0x00000004
CMD = 0x04

[&] 3-4 Write Disable B F[E

cst \

012 3 45867

s [T —

t——— Command ——|

sl 04H 7

S0 High-Z

3.6.3 Read Status Register(RDSR)(05H/35H/15H) 42

BAR T AR F2:

1. W SPI &z 25 77 4% (0x20) &y 0x42000000
a) CmdeEn=1
b) TransMode = 0x2 (H i)

2. H SPI fir 427 1725 (0x24) {8 v 0x00000005
CMD = 0x04

3. BLEX SPI £ di % A7-48 (0x2C)

3-5 Read Status Register B[]

cs N\

012 345678 9101112131415 1617 1819 2021 2223

VU T

[¢—— Command —»

st /IR osworswortsH XU/ /T T/ ITTITTT NI ALT DT TT VT

High-Z Status Register 1/2/3

v Status Register 1/2/3
0.0.0,00.090000000000 0

MSB MSB

IPUG945-1.1.1 14(31)
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3.6.4 Write Status Register(RDSR)(01H/31H/11H)#{Ei 2

HAR TAEL R

1. W& SPI &5z 25 £7 45 (0x20){& y 0x41000000
a) CmdEn=1
b) TransMode = 0x1 (R '5)

2. &HE SPI i 7 7 2%(0x2C){H & 0x00000000
DATA = 0x00000000 (<41 Protect Bit)

3. &H SPI fir 4 7 17 45 (0x24){H & 000000001

CMD = 0x01
[& 3-6 Write Status Register B[
cst
012 3 45 6 7 8 9 101112131415
SCLK

e Command —

st ////X  01HI31HM1H

High-Z

Status Registerin —m]

(/7]

3.6.5 Read Data Bytes(READ)(O3H)1§T€1’E5§J‘_$§

HPNESEEL 16 A7 AR TAE R FE:

1. W& SPI &5 5 47 %% (0x20) {E v 0x6200000f
a) CmdEn=1
b) AddrEn=1
c) TransMode = 0x2 (R i)
d) RdTranCnt = 15 ({4 5%-1)

2. WHE SPI %l %7 {745 (0x30){E & 0x00000002
RXFIFORST = 1

3. WE SPI il £745(0x28){E iy 0x00000000
ADDR = 0x00000000

4. W HE SPI fir4 %174 (0x24){E A 0x00000003
CMD = 0x03

5. ZH SPI ##E 77 /743 (0x2C)
IR Z 4 N7, Bl 4 N7, 2 UGERUL A

YE!

Lite B 2 1421 4 N,

IPUG945-1.1.1 15(31)
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3-7 Read Data Bytes BTFF

cs#  \
012 3 4567 8 910 28 29 30 31 32 33 34 35 36 37 38 39
SCLK :LMW_ ﬂj%ﬂﬂﬂﬂrmﬂf [
l&—— Command 24-bit address
st [/ 03H Y3 — XXX LT TN
High-Z MSB Data Outt _Data Out2
S0 IR —

3.6.6 Page Program(PP)(02H)#{EiL T2

IPUG945-1.1.1

BHES TGN 16 7 BAR TARERE, R NP, 5 Hkk
B, B _BHAMWE, AT

1. ¥R
a) W SPI f&Ha 27 47 4% (0x20)fH 4y 0x47000000
i. CmdEn=1
ii. TransMode = 0x7 (F&#E)
b) BE SPI fir 4 %17 % (0x24)fE & 0x00000006

CMD = 0x06
c) WE SPIf&4i#x | %7 /74 (0x20){E 4 0x67000000
i. CmdEn=1
i. AddrEn=1

ii. TransMode = 0x7 (L¥#E)

d) wE SPI il Z5 77 4% (0x28){E v 0x00000000
ADDR = 0x00000000

e) W H SPI #4247 4%(0x24){H N 0x00000020
CMD = 0x20 (55 [X #%)

2. BN

a) WE SPIfE4ia ) 27 /745 (0x20){E 4 0x47000000
i. CmdeEn=1
ii. TransMode = 0x7 (JC&#%)

b) &HE SPI iy 4 & 1745 (0x24)E N 0x00000006
CMD = 0x06

c) W SPI &z ar 743 (0x20){E N 0x6100f000
i. CmdEn =
i. AddrEn=1
ji. TransMode = 0x1 (1 %5)

16(31)
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iv. WrTranCnt = 15 (f&#ic44-1)
d) #E SPI % % 77 4% (0x30){H &y 0x00000004
TXFIFORST =1
e) WHE SPI Hfii e % £ 4% (0x38){H y 0x00000010
EndIntEn =1
f) WHE SPI ik % /745 (0x2C) A ¥ 0x33221100
DATA = 0x33221100 (1~4 “774)
g) WHE SPI #7517 45(0x2C){EH N 077665544
DATA = 0x77665544 (5~8 1)
h) ¥ & SPI 3% 7 %%(0x2C)fE A 0x33221100
DATA = 0xbbaa9988 (9~12 F4)
) B SPIHdE % 7 25(0x2C)EH N 077665544
DATA = Oxffeeddcc (13~16 F14)
j) WE SPIHull 7 47 2% (0x28){E 2y 0x00000000
ADDR = 0x00000000
K) #&E SPI find %17 %%(0x24){H  0x00000002
CMD = 0x02
) BLHL SPI HIKRIRAS 27 47 25 (0x3C)
& Endint 275N 1, WK 1SRRI R.
m) & & SPI IR 77 7748 (0x3C){E A 000000010
Endint=1 (5 175%)
ey
® HEBRrA RS Flash AR DIREGR UM 1, A 4 MERGS, BIXEER, 32KB Bui
B, 64KB BUHRBR, FrHERR. 0 BRRER X A Foh A O, R S N T S
PR IR LA R, R
o S AHIEEAREEIT TX FIFO &%
o Lite AHELIELTE 4 MFET.
IPUG945-1.1.1 17(31)
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[# 3-8 Page Program R} [E

CS# Y
0123 456 7 8 910 28 29 30 31 32 33 34 35 36 37 38 39

sclk | __guuuriuuut -

e Command 24-bit address _;+|_ Data Byte 1 —>|
st S/ 02+ M?;?@'@— e .0.0.0.0.0.00 0OV

@
Ccos MSB /—

2072
2074
2075
2078
2077
2074
2079

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 E

sew [JUUUUUUUUUUUUUULSUUUUUiU —

Data Byte 2 Data Byte 3 Data Byte 2

-
I0.0,6.0.0.0.0.0.0.0.0.0.6.00 080000060000/

MSB MSB MSB

3.6.7 Sector Erase(SE)(20H)¥E{Ei2 1%

AR T AR F2:

1. WE SPI & %7 £7 4% (0x20) fE /y 0x47000000
a) CmdEn=1
b) TransMode = 0x7 (Jo%i#i)

2. WHE SPI 4 3 {745 (0x24){E y 0x00000006
CMD = 0x06

3. WH SPI & 75 4745 (0x20) i 4 0x67000000
a) CmdeEn=1
b) AddrEn=1
c) TransMode = 0x7 (o)

4. BLE SPI k7547 4% (0x28){H >y 000000000
ADDR = 0x00000000

5. & SPI 4 & {7 45(0x24){H N 0x00000020
CMD = 0x20 (55 X #£kx)

[&] 3-9 Sector Erase B F &

csr N\ /S
012 3 45 67 8 9 29 30 3
sck | e 111
t—— Command 24 Bits Address  —»
st/ 20H —— XXX L/,
B
3.6.8 32KB Block Erase(BE)(52H)#{Ei2 1=
AR TR #E:
1. W SPI & 25 17 %5 (0x20)E A 0x47000000
a) CmdeEn=1

IPUG945-1.1.1 18(31)
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b) TransMode = 0x7 (JC###)

2. WH SPI 4 % {7 #%(0x24){H ¥ 000000006
CMD = 0x06

3. WHE SPI fHx ] 25 47 2% (0x20)H 067000000
a) CmdeEn=1
b) AddrEn=1
c) TransMode = Ox7 (Jo#ik)

4. WHE SPI ikt ZF {745 (0x28){E vy 0x00000000
ADDR = 0x00000000

5. % & SPI 4 % 17 %% (0x24){H N 0x00000052
CMD = 0x20 (32KB H %)

& 3-10 32KB Block Frase B FFE

cst \
01 2 3 456789 29 30 31
sk ]| ___JUUT_———
l4—— Command 24 Bits Address —»
s [/ 52H KXo~ XKLL/
3.6.9 64KB Block Erase(BE)(DSH)#{Eid 12
BAR T AR A2
1. WE SPI & 25 /745 (0x20){E & 0x47000000
a) CmdeEn=1

IPUG945-1.1.1

b) TransMode = 0x7 (L&)

2. HE SPI iy %7 {7 #5(0x24){E N 0x00000006
CMD = 0x06

3. WHE SPI L 25 4745 (0x20){f & 0x67000000
a) CmdEn=1
b) AddrEn=1
c) TransMode = 0x7 (Joi#)

4. E SPI ikt 77 1745 (0x28){H &y 0x00000000
ADDR = 0x00000000

5. W H SPI 4% 17 %% (0x24){E ¥ 0x000000D8
CMD = 0x20 (64KB H#[4)

19(31)




3 Thie 3.6 TEEERRE

E

3-11 64KB Block Erase B E

cst \ /
012 3 4567 89 29 30 31
sew ] ___JUUTE——
[4—— Command 24 Bits Address —»
/) SR & e O OO/,

3.6.10 Chip Erase(CE)(60/C7H)#{E5d1 T8

HAR TAEL F2

1. &E SPI A&7 17 4% (0x20) fH /v 0x47000000
a) CmdeEn=1
b) TransMode = 0x7 (F-%i#%)

2. WH SPIfiy4 21743 (0x24){E ¥ 0x00000006
CMD = 0x06

3. WHE SPI & 7 4745 (0x20) {4 0x47000000
a) CmdEn=1
b) TransMode = 0x7 (L&)

4. WE SPI A4 % A7 % (0x24){f ¥ 000000060
CMD = 0x20 (} #%)

3-12 Chip Erase F}FF[E

cst \
012 3 456 7 89 29 30 31
sewe | ___Juur——
|——— Command 24 Bits Address —m
st [1IK S2H )25 — = XXX/
3.6.11 Read Manufacture ID/Device ID(REMS)(90H)#R{EiLFE
AR TARIS R
1. WE SPI &5 25 /745 (0x20){E ~ 0x62000001
a) CmdeEn=1
b) AddrEn=1

c) TransMode = 0x2 (i)
d) RdTranCnt = 1 ({5 = %-1)

2. WH SPI i 2 /7 %% (0x30){& y 0x00000002
RXFIFORST = 1

3. W HE SPI il 7 77 4% (0x28){E ¥ 0x00000000
ADDR = 0x00000000

IPUG945-1.1.1 20(31)
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E

4. BE SPI 4 7547 4% (0x24){H >y 000000090
CMD = 0x90

5. BN SPI #¥E 37 /748 (0x2C)

[#] 3-13 Read Manufacture ID/Device ID B [E]

CS# Y

012 3 4567 8 910 28 29 30 M1
SCLK

le—— Command 24-bit address —
s 777 W BEE- - OO, -

High-Z

%) e -
Cs# --

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

ok - UL T

S\ - (WLLLL AN L LY

y— Manufacturer ID > Device ID  ———p

N 0000000 V00000 .

MSB MSB

3.6.12 Read Identification(RDID)(9FH)¥&{EiZ#2

HARTAE L F2:

1. WE SPI &= %7 1745 (0x20) i} 0x42000002
a) CmdeEn=1
b) TransMode = 0x2 (i)
c) RdTranCnt = 2 (f&%ia%-1)

2. WHE SPI i % 1743 (0x30){E  0x00000002
RXFIFORST = 1

3. W SPI iy 4 A {745 (0x24){H v 0x0000009F
CMD = 0x90

4. BRHEUSPI ¥ 75 47 4% (0x2C)

IPUG945-1.1.1 21(31)
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E

[&] 3-14 Read Identification B} FF[E]

C5#

01 2 3 45 67 8 8101112131415

[T

Manufacturer ID —»

"6 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

U UUUUpPTE—
LT T

emory Type ID15-ID8~»*— Capacity ID7-ID0 —»

000900000 sl

MSB MSB

3.6.13 Read Unique ID (4BH)#{EiT 12

HAR TR F2:

1. WE SPI & %7 /725 (0x20){H  0x6900000f
a) CmdeEn=1
b) AddrEn=1
c) TransMode = 0x9 (Dummy, i)
d) RdTranCnt = 15 (f&#i = 41-1)

2. WH SPI i 25 17 4% (0x30){& y 0x00000002
RXFIFORST = 1

3. WHE SPI il %47 4% (0x28){H ¥ 000000000
ADDR = 0x00000000

4. WHE SPI 42174+ (0x24){E 5 0x0000004B
CMD = 0x4B

5. L SPI £¥ a7 /748 (0x2C)
%124 Unique ID 72 128bit, FTLATR L 4 ¥k SPI #3745 -

!
Lite BLUA SR A 4

SCLK

]|

S0

IPUG945-1.1.1 22(31)
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[# 3-15 Read Unique ID BR[|

csE Ty
012345678 810 28 29 30 31

SCLK :[ I'l I‘l |'| |'|
C d 24-bit address
l4—— Lomman 000000 —
sl ( )
777 I T e O 00

S0 High-Z

cs# --

32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47

SCLK_ WMMM{LH:
NN 0.0.0.0.0.S QNI i

r Data Out1 ¥ Data Out2

0 (POEOOOOCNEE

Tl

3.7 Bf i AR
AFiN48 Gowin SPI NOR Flash Interface IP [F} 51
3.7.1 SPI # O

SPI Flash 4z OB 7~ = B W & 3-16 s
[& 3-16 SPI Flash &AM ER=E

cs¢  \
01 2 345678 910 28 29 30 31 32 33 34 35 36 37 38 39
SCLK :LUUUU‘IW __ILF@}I"UULH_IWILF [
l¢—— Command 24-bit address
s ///, 03H ¥e3&2&Y- — <EXXXAY /L7177 T
High-Z MSB f Data Outl ﬂOuE
S0 2.0.9.00000

SPI Flash 5z D 7 Ean i 3-17 Fioso
3-17 SPI Flash B3O FE

cs# \ i
0123 45678 910 28 29 30 31 32 33 34 35 36 37 38 39
sek ] __ U -
¢ Command 24-bit address Data Byte 1 —>|
st J//IX 02H B © 0 0.00.0.0 006000
MSB MSB

IPUG945-1.1.1 23(31)
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3.7.2 AHB #EORFE

& 3-18 AHB B& T FHFRSERFBORF

Address phase

HCLK

HADDR[31:0]

Control

HWDATA[31:0]

HREADY

HRDATA[31:0]

Data phase

A

DOC~ poCpoC

O e DOC POX

DOC DECEDOC

& /AN A

DOC pEEmOC
[ 3-19 AHB BB HFFRSERIEONFF

HCLK
HADDR[31:0 '8t A VY | hfr Y
» i H 1 ! 1
RE31:0] S .-'lx__; y i LA
1
|
\ S 1 f Y I."_
Conlral ::: :1 Control :I\CIF“ i i“ri"
AT AN AT A | IO A
i i
I |
\ Wl + h
o\ (TR Data H I'-J'_\h.'l
HWDATA[31:0 i } ' | Y
Bl A AN W IAA
\TY, oy ,"\ ' f ' |
'y '\ t i
HREADY AN AW A L A
NS nYmY) T naY;
HRDATA[31:0] X f }(n X X H Lom AN
. ALY AW AN I AR i L ST AY

IPUG945-1.1.1
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4%’!15&?

A LS IDE H i 1P A% A a1 5 8 B FTAC & & -~ Gowin SPI
NOR Flash Interface IP.

1. #TJF IP Core Generator

P sy TR G, B /2 b £ Tools iE 15K, FHifids IP Core Generater
W15, BIA[$TJF Gowin IP Core Generator, 1/ 4-1 fis.

[&] 4-1 ¥TFF IP Core Generator

W GOWIN FPGA Designer - [Design Summary] EI@
File Edit Project | Tools | Window Help B EE
N = . Start Page et ok ‘/:li:z
Process S synplify Pro
| Design Summ % Govin Anlyzer Osclloscope
- :‘ User Constral Schematic Viewer File: DyarofGowin_SPINorFlash_Interface_RefDesignprojectt,glnserd_norflas
F FoorPlan s IP Core Generator is Tool: GowinSynthesis
p— 1% Pregrammer
pas Timing Co| FloorFl
— || Rleardlanner Target Device
4 yhthesize o . i .
) it Eemstiiiis Gdlier mher: G4 INSER-LW4CQN4BGCE/IS
= Synthesis | .
A Options... GWINSER
= Netlist File
Device: GWINSER-4C
l Place & Route
Package: QFMN4EG
= Place & Route Report Speed Grade: cB/1s
= Timing Analysis Report Core voltage: L
= Ports & Pins Report
= Power Analysis Report
e .
i Prograrm Device | = -
‘ Design | Process | Hierarchy | ‘ s Start Page Design Surmrmary [x] |
Console & x

[3

Console | Message

2. 37T SPI NOR Flash Interface IP #%

.1 Memory Control i£3ji, X{i# SPI NOR Flash Interface, FJ7F SPI
NOR Flash Interface IP #%ECE A 1H, W&l 4-2 Fios.
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4-2 ¥TFF SPI NOR Flash Interface IP ¥
\"AI/ GOWIN FPGA Designer - [IP Core Generator] EI@

. Fle Edit Project Tools Window Hels REE
= 2 ga
SHE&N

PSS T X T rget Device: [GWINSER-LVACON4BGCEAS =)

| | Design Surmary

— Filter o
4 | 5 User Constraints

7 Foortlarner || SPI Nor Flash Interfac:
o PSRAM Memory Interface

/% Timing Censtraint... PSRAMN Mernory Interface 2CH

P Synthesize & PSRAM Mernory Interface HS Information
PERAM Mermory Interface HE 2CH
RAM Based Shift Register

mn

Synthesis Report
Type: SPI Mor Flash Interface

Netlist File
.+ SDRAM Controller HS
entrotier s vendor: GOWIN Semiconductor
4 Place & Route SDRAM Cantroller(with ermbedded SO
Place & Route Re... SDRAM Cantroller(with external SDR2
L. X "4 SPI Mor Flash Interface Sl.lmmary
Timing Analysis Ru. "
Microprocessor System
Ports & Pins Report s Multirnedia E

The Gowin SF1 Mor Flash Interface [P allows designer
Fower Analysis Rew. || © Deprecated create custom systems in one Gowin device that
connect easilv to Mor Flash chips, This IP located

L

By .
i
i Pregrarm Device T = D -

|Des... | Proc... Hierar... H £ Start Page Design Summary o IP Core Generator [ |

Console A x

E3

Consale Message

3. SPI NOR Flash Interface IP #% ¥ I 5L

Bic B S 224 SPI NOR Flash Interface IP #ff3 1~ = K, & 4-3
FrRo

[ 4-3 SPI NOR Flash Interface IP #ZE O ~=E

W IP Customization

SPI Nor Flash Interface

General

Device: GWINSER-4C Part Mumnber: |GW1NSER-L\J’4CQN4BGC6;’IS|

Create In: MorFlash_Interface_RefDesigniprojectisrcispi_nor_flash_interface [Z]

File Name: spi_nor_flash_interface Module Mame: SPI_Mor_Flash_Interface_Top

—{ L helk Language: Synthesis Tool: [GowinS}rnthesis V]
O _hrdata_reg[310] ==
—™ [hrezein Options
r O _hreadyout_reqg —9=
| Lhaddrreg[310] Operation Mode:
| Lhreadyinreg O_hresp_reg[10] — [[] Mernery-rmapped Read Support
| Lh=elrea SPI Clock Divider: 0 z
O _flash_ck —=
i Generation Confi
) Lharit= reg 0 flash_do e 9
— [ =pi_clack ) )
10 _flash_di = Disable I/O Insertion
= [ =pi_rstn

oK ][ Cancel ][ Help

IPUG945-1.1.1 26(31)
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4. FJ7F Help 3C#Y

A DL A T 18] 4-3 43R A ) Help #2481 AT LAA A BE B 57 1 mh 2% A 18 T Y
RIS, TP POl e RO 1P R E . Help SCREIE T 2857
MG — 2 Kl 4-4 Fos.

[ 4-4 Help 344
SPI Nor Flash Interface

Information

Type: SFI Mor Flash Interface

Vendor: GOWIN Semiconductor

Summary: The Gowin SPI Mor Flash Interface IF allows designers to create custom systems in one Gowin device that connect easily to
Mor Flash chips. This IP located between the Mor Flash Memory and the user's logic, reduces the user's effort to deal with the Nor Flash
Memory command interface by providing AHB interface to the user,

Options & Description

Operation Mode

* SFI operation mode, standard mode or lite mode.
Memory-mapped Read Support :

s Support of memory-mapped access, read access only.
SPI Clock Divider :

e The clock frequency ratio between the clock source and SFI interface SCLK.
e [f SPI Clock Divider is 0: SCLK frequency= clock source frequency.
e If SPI Clock Divider is not 01 SCLK frequency= {clock source frequency)/{SPL Clock Divider®2).

TX FIFQ Depth :
¢ The depth of TX FIFO.
RX FIFD Depth :

¢ The depth of RX FIFO.
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5. BLEIEAER

FERC B S A 52 TREAEA(E B E i, ASCS R 8518 F
GWINSER-4C M, F#%:i%# QFN48G. Module Name X & i /& TFE
PR SR TESCH4, BRiAN “SPI_Nor_Flash_Interface_Top”, /']
HATEH. “File Name” & IP 30 AR SCF ok, 477 SPI NOR Flash
Interface IP #ZFT s CF, BRiAN “spi_nor_flash_interface”, F /7w HAT1&
ME%fE. Create In EOUE IP BOUHIE = A B84E, BRA “VILIZRKE\src\
spi_nor_flash_interface” ,F /' o] H AT SUE 1%

4-5 BAFREERE
General
Device: | GW1INSER-4C | Part Number: | GW1NSER-LV4CQN48GCES |

Create In:  MorFlash_Interface_RefDesignprojectisrcispi_nor_flash_interface E]

File Marme: spi_nor_flash_interface Module Mame: SPI_Mor_Flash_Interface_Top

Language: [‘u"erilc:g *] Synthesis Tool: [aninS}rnthesis *]

6. Options EWiF
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