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€] 3-3 FLASHOBK 5 A TUAEAETR ..o 9
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1.2 HEx3CHE
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F k4. IPUG901, Gowin Flash Controller IP FH P 4554 .

1.3 ARiE. 4algiE

R A1 PN AT IR ARG . IS AR X .
R 1-1 RiE, FERIE

ARiE . GEbE AR X
FPGA Field Programmable Gate Array | Bl vl gmfe | 1[5 %)
IP Core Intellectual Property Core R BUZ

14 BRI FHFSR IR

s e PRSI AT AL BRSO, AEAE A IR b AT A AT 58 e m i A
M EZESAFEKRA:
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2 it

Gowin /NEIECK R FPGA 7= 24t ' INA7Z %)+ (User Flash). A
6] 2 51| 224t <7 He AN [R) 5 B K /M) Flash, 13 FLASH96K. FLASH64K.
FLASH64KZ. FLASH256K. FLASH96KA #1 FLASH608K .

2(36)




3EENA 3.1 FLASH96K

3 RiENT R

FH P TR G205 A S ) i 1 5 3 28 AR B0 B o6 R R 3-1 Ao
+<3-1ERAHMN
JEiE &R
FLASH96K | GW1N-1. GW1N-1S. GW1NR-1
FLASH64KZ | GW1NZ-LV1
FLASH64K | GWINZ-ZV1. GW1NZ-1C

GW1N-4. GW1N-4B. GW1N-4D. GW1NR-4. GW1NR-4B.
FLASH256K | GW1NR-4D. GW1NRF-4B. GW1NS-4. GW1NS-4C. GW1NSR-
4. GWINSR-4C. GW1INSER-4C

GW1N-2. GW1N-2B. GW1N-1P5. GW1N-1P5B. GW1NR-2.
GW1NR-2B

FLASH608K | GW1N-9. GW1N-9C. GW1NR-9. GW1NR-9C
!
GW1NS-4C. GW1NSR-4C. GW1NSER-4C [#J User Flash {¥ f: MCU {# /.

3.1 FLASH96K
RIEN R

FLASH96K (96 Kbits User Flash) 174 %5 7] 4 96 Kbits. 247 a1
T PR B R [ e 1, Al 3 TR E, %% N 4 bytes (32 bits), Hb
HERE N 3K, B RS RMERW B LR DhRE, (EASZFWIGHIETIRE

FLASH96K HA LA 451

100,000 X 5 7 iy J&

i 10 F I EIE IR AR )] (+85°C)
] 3 (AR i N d AL B8 8/16/32 bits
ZKu: 48 1764 41*32 bits = 96 Kbits
TAFi%a3H): 256 bytes

SUA 5% B

FLASH96KA
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s
od

3 JFiEN 3.1 FLASH96K

® 15 ARfE]: 8.2ms

i O R EE
3-1 FLASHY96K im0 REE
RA 5>
CA +5—>
PA 5>
MODE 71—
SEQ 45—

ACLK ——>

PE —>
RESET ——>
OE —
WNIODE 5]
L=
DIN 7L>32
EwO/T4ER
7% 3-2 FLASH96K i /M43
I 1 110 it
DOUT[31:0] Output s H R
DIN[31:0] Input Hlfati N\ a2k
RA[5:0] Input ITH IR, H T IREAAE R TR 1T .
CA[5:0] Input Fbhb a2k, F T kB —51.
PA[5:0] Input FH T3k £ DU A7 bk 1 5 — %1
MODE[3:0] Input PR
SEQ[1:0] Input I3 i R AE MU
ACLK Input BB HRAE [F P
PW Input TUBAFHOHE N B A N
RESET Input FhifES, mEFARL.
PE Input FAL A 2R A i
OE Input Evg/E itk Fdel
RMODE[1:0] Input A AL B 32 |
WMODE[1:0] Input B R AL T 45 )
RBYTESEL[1:0] Input SR R
WBYTESEL[1:0] | Input R
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3 FRiEA

od

\

3.1 FLASH96K

EERN

EVRRINPSEUREAET ! W GE R o tpri e R G I NE TN AR
K o7 98 5 1 55 R R OR R AR 3-3 AR 3-4 R .

#% 3-3 FLASH96K #itH i 38 ik 1%
RBYTESEL DOUT
RMOD[1:0]
[1] [0] [31:24] [23:16] [15:8] [7:0]
00 J X X X J
01 X X X J J
1X X J J J J
3% 3-4 FLASH96K ¥\ 35 %1%
WBYTESEL DIN
WMODJ[1:0]
[1] [0] [31:24] [23:16] [15:8] [7:0]
00 J J X X X J
01 J X X J J
1X X X J J J J
!
“N TN, X7 FTRERAN
BIEER
AT LR E MODE[3:0] ML A R R, BAkunsk 3-5 Fr
TNo
3 3-5 FLASH96K {8z 11
MODE]3:0] ik
0000 M S AN DA R 5 N A
0001 Y mgmfR BN, SHEETREAEE.
0100 T R TR AF B
1000 AT HERR
1100 T (BT B

® iL¥RfE

MODE % &~ “0000” J5, ACLK b FFitsk My N fERi R, 32
PRAERRE AT 75 B SEQ[1:0]/MEA “007. il /& B s B 18]
(<=38ns) J&, Ht o HIE & | DOUT.

o S
P INAF B S B AR 5 25
1. 5 R OB i dl
2. B HelE 5 N\ DU
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3EENA 3.1 FLASH96K

3. e P IO T e TR R 17
4. P T
5. 45 TUBH s O HCH 5 07
B AFRAER TR, SRS “07 SHRIEERRIITR, B
“A7, FEREEITI0 “0” FTBLEI SR “17, (R 17 Riglid s
BREAE) 407, BRE, IO ABRIE 2 NI Jei AT 4%
o SATHE

Al LUK B U — IREAF IS ZE S N Flash 285 1) SRAM. 5 AT
BERRVEH PW {5 5%, 5 ACLK I£X. PA (Page Address) 13545
SE B N TUBUT AL

BN TUBAF R E AT R SE AT B R . AR — BN,
MODE fH#% & “0000”, SEQ[1:01% &N “00”. TIHHAFHIE NFEHE Y
L HEAE 2 S AL Y .
® JHER BT

55 NTUBFEAEA, B U BiF 354 2 H ACLK #%4#1f%. MODE
WHEN “0100” J5, ACLK LRI 2 NTE R IUBAA B, R
SEQ[1:0] FRELREFA “007, THAFEIEE— ACLK FIINHERR -
® ERAE

PEBR AN S B R TR B SEQ MME LI 1-> 2 -> 3 -> 0 JI 7 & —i, X
SE R TR DA ) o — RAERRIRAE S5 25 I ] [F] — T PR IR

PR AN S $ A 1 75 S i TG A SR AR 3 A R T B N R
“17, TZmIERIIRIED R
1. FE4 PEP (Pre-program) {7 (MODE “0001”).

2. {EEHCSFWIEE (MODE “11007) kX, XM dAEFERL: FE

D o

Heh, WigsfE MODE %A “1100” J& I EARPAT L IR SRR S #
VESIREML, #EPAT SEQ1->2->3->0, W 3-5 s, {HALEF
AN (In# 3-6 H Tpe B EIANED.

[RiEHIL

A DL B sl JETE, AT LLEL IP Core Generator T H 742, HAk

% E 45 P
Verilog i1k :

FLASH96K flash96k_inst(
.RA(ra[5:0]),
.CA(ca[5:0]),
.PA(pa[5:0]),

UG295-1.4.1 6(36)




<

3 il

A

2\

3.1 FLASH96K

UG295-1.4.1

);

.MODE(mode[3:0]),
SEQ(seq[1:0]),
ACLK(aclk),

PW(pw),

.RESET(reset),

.PE(pe),

.OE(oe),
.RMODE(rmode[1:0]),
\WMODE(wmode[1:0]),
.RBYTESEL(rbytesel[1:0]),
\WBYTESEL(wbytesel[1:0]),
.DIN(din[31:0]),
.DOUT(dout[31:0])

Vhdl 4k :

COMPONENT FLASH96K

PORT(
RA:IN std_logic_vector(5 downto 0);
CA:IN std_logic_vector(5 downto 0);
PA:IN std_logic_vector(5 downto 0);
MODE:IN std_logic_vector(3 downto 0);
SEQ:IN std_logic_vector(1 downto 0);
ACLK:IN std_logic;
PW:IN std_logic;
RESET:IN std_logic;
PE:IN std_logic;
OE:IN std_logic;
RMODE:IN std_logic_vector(1 downto 0);
WMODE:IN std_logic_vector(1 downto 0);
RBYTESEL:IN std_logic_vector(1 downto 0);

WBYTESEL:IN std_logic_vector(1 downto 0);

DIN:IN std_logic_vector(31 downto 0);
DOUT:OUT std_logic_vector(31 downto 0)

)i

END COMPONENT;

7(36)




3 FRiEA

od

\

3.1 FLASH96K

UG295-1.4.1

uut: FLASH96K
PORT MAP (

RA=>ra,

CA=>ca,

PA=>pa,
MODE=>mode,
SEQ=>seq,
RESET=>reset,
ACLK=>aclk,
PW=>pw,

PE=>pe,

OE=>0e¢,
RMODE=>rmode,
WMODE=>wmode,
RBYTESEL=>rbytesel,
WBYTESEL=> wbytesel,

DIN=>din,
DOUT=>dout
);
RFS%
% 3-6 FLASH96K FiF-S#

. " A o
o e RiE | anE | mam |
Taa B A RIS [H] - - 38 ns
Tcy A 1 43 - - ns
Taw ACLK 75 FE~- I 1] 10 - - ns
Tawl ACLK ik H~F1 [] 10 - - ns
Tas #4575 [ - - ns
Tah PRIE T[] - - ns
Toz OE F &2 = PHA& - - 2 ns
Toe OE #im %] DOUT - - 2 ns
Twey 5 JH 3 40 - - ns
Tpw PW 51 P i) [A] 16 - - ns
Tpwl PW {1 H 1~ ) [A] 16 - - ns
Tpas T 5 N7 B (] - - ns
Tpah TR ORAF I ] - - ns

8(36)




3 FIEAH 3.1 FLASH96K

‘ s o
o e Rl | anl | mam |
Tds B L ] 16 - - ns
Tdh Bl PR R I 1] 3 - - ns
TsO SEQO JH1H 6 - - us
Ts1 SEQ1 i 15 - - us
Ts2p ACLK #| PE |- JHiS g r it | 5 - 10 us
Ts3 SEQ3 JA 1 5 - 10 us
Tps3 PE T F&/E 3] ACLK Z a7 A | 60 - us
MODE=1000 [ [a] 5.7 6 6.3 ms
Tpe MODE=1100 5 £ i [] 1.9 2 2.1 ms
MODE=11xx Wiga#ifiil | 190 200 210 us
&
& 3-2 FLASH96K i {EHE =
« L »
ACLK :T - £ s

pDouT DATAD }% DATA1 }: Hi-Z i I DATAZ
H—[ﬂz—.: '
0OE .[_ L
“ Toe »
!

e E R SEQ=0, ADDR {55117 RA. CA. RMOD 1 RBYTESEL.
& 3-3 FLASH96K BT #i 71t

w Twey "
Tpas J‘ Tpsh bE :‘ Tpw »
— —
P T it Tpwl 'ﬁ'_
Tods= * Tdh

DIM

BN IUBAE A SEQ=0, MODE=0000.
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3 FIEAH 3.2 FLASH64KZ
3-4 FLASH96K BB TIHiFAER
" L= >
ACLK H 1‘ Tawl -
Y1
Fizmfe PEP BA A EHE B NFrE T HE F 51E B U ERRE 2808, R
MODE g4~ H]
3-5 FLASH96K & F SE 1A
:1 T,1 : .= Tia =.= Ts0 :
Ao R S Ss 1 s 1 i
: Tas Tsh :
voo: Y - (- S - sy - -
| Tas :| Tah ; E E
sEa @_GE:)_E_(:
- AR
REENE

FLASH64KZ (64Kbits User Flash) {71274 64 Kbits. ZF47 8%
To SRR S & B2 ), AR HITRCE, BA RS R R A7 ThRE,
EALFYIIGE D8

FLASH64KZ B4 DL NRHE:

10,000 R 5 751y & 3

& 32 17*64 1*32 bits = 64 Kbits
I 10 F MBI IRAERE )] (+85°C)
YFFULEERR: 2,048 bytes

PRk TR RS AR

A K 40MHz

EHAERA]: <16ps

TR R): <120ms

LA

~ ERME: 2.19mA25ns (Voc) & 0.5mA/25ns (Voox)(MAX)
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3 JFEIENA 3.2 FLASH64KZ

- SERAEMERIRE: 12/12mA (MAX)

i O R EE
3-6 FLASH64KZ i [ 7R &

XADR 75—

YADR —4s—>
XE ———»

YE —»
SE —» FLASH64KZ 7?» DOUT
ERASE — ¥
PROG — >

NVSTR —»
DIN T»
wONE
% 3-7 FLASH64KZ # O /+43
Uit |1 /10 E1:p

DOUT[31:0] | Output | it a2k

DIN[31:0] Input EAEI L TIPS

XADR[4:0] | Input X Muhbs 2k, FT ke — T R oT P R —1T.

YADR[5:0] | Input Y uhkbsZ, H T B AT AR T S,

X HibfERES S, 2 XE N 0 W, Frafr kA

XE Input a

VE Input gbf@iiﬂi BEfE5, 2 YE N O K, FrasthhkgAE
SE Input R BOR AR RS 5, M HFE R

ERASE Input ERES, s raEN.

PROG Input 555, mHE AR

NVSTR Input Flash ##E 7G55, mHFAEK.

ELERN

GW1INZ £ %1 FPGA 7= & B P INAF 43 il A ORI ShRE AL =X
M, FLASH64KZ Jyid A 7 N A

FLASHB4KZ BRUCIRZ T, &l B R vl g AT IEH B AF,  QidgRe/
B/ GEAE, ARV BRI .
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<

3 il

A

2\

3.2 FLASH64KZ

UG295-1.4.1

BRIEERN
3 3-8 FLASH64KZ A FiER E{ER
HE XE YE SE PROG ERASE | NVSTR
A H H L L L
B H H H L H
TR AR H L L H H
¥E!
“H” R SLY 3o P RIR P
[RiEH4L
A DA E s pi4b JR1E, W] LR IP Core Generator T H 74, HAk
2% 4% P A,
Verilog fi1k.:

FLASH64KZ flash64kz_inst(
XADR(xadr[4:0]),
.YADR(yadr[5:0]),
XE(xe),

-YE(ye),

.SE(se),
.ERASE(erase),
.PROG(prog),
.NVSTR(nvstr),
.DIN(din[31:0]),
.DOUT(dout[31:0])

);

Vhdl #il4k.:
COMPONENT FLASH64KZ

PORT(

XADR:IN std_logic_vector(4 downto 0);
YADR:IN std_logic_vector(5 downto 0);

XE:IN std_logic;
YE:IN std_logic;
SE:IN std_logic;

ERASE:IN std_logic;
PROG:IN std_logic;
NVSTR:IN std_logic;
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3 FRiEA

od

3.2 FLASH64KZ

\

DIN:IN std_logic_vector(31 downto 0);
DOUT:OUT std_logic_vector(31 downto 0)
);
END COMPONENT;
uut: FLASH64KZ
PORT MAP (
XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DIN=>din,
DOUT=>dout
);
st RS #(uisiel
3% 3-9 FLASH64KZ B &%

s Pak =y ZH ie) /ME =N AL
WCH1 - 25 ns
TC - 22 ns
Vil Ef[E | BC Tacd - 21 ns
LT - 21 ns
wcC - 25 ns
5 1R B A A7 it 2 ST T Thvs 5 - us
E A7t DR FF IS [A] Thvh 5 - us
BARAEAE DREFIS ] CREARIE RO Thvhi 100 - us
Bl A7 25 g ST [A] Togs 10 - us
5 R FFIS (8] Togh 20 - ns
B} [A] Torog 8 16 MS
5 A B[] Twpr >0 - ns
PRBR PR RF I [H] Twhd >0 - ns
IS 5 35 R R ST A Teps -10 - ns
SE F LA 2 ST [H] Tas 0.1 - ns
SE ki) ey B~ I [R] Tows 5 - ns
b bk S A S S TR Tads 20 - ns
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3 BB

3.2 FLASH64KZ

UG295-1.4.1

H P ZH Gine) w/ME I=PN: AL
Hhy 1k ORI [R] Tadn 20 - ns
B ORAF I 7] Tah 0.5 - ns
WCA1 Tan 25 - ns
i X TC - 22 - ns
E*ﬁiﬁf@hﬁ%%ﬂﬂ‘lﬂ BC _ 21 i ns
LT - 21 - ns
wWC - 25 - ns
SE Bk IS i ik ] Trws 2 - ns
PESTIN I Trow 10 ] us
H A7 i I ) Tht4 - 6 ms
P BRI (] Terase 100 120 ms
AR PR BRI ] Tme 100 120 ms
i B LB ) Wake-up B[] Twk_pd 7 - us
GUIRZSSE L Tsoh 100 - ns
Ve @7 [H] Tos 0 - ns
Veex TR EFI [H] Ton 0 - ns
!

(DXL 5E fEH W] e e

(21X e N B, AESEbRas 2 A 2L .

[8]7E15 5 XADR. YADR. XE fll YE RS, Tacc FITFURI [E Y SE 5 51 LTHT.
DU AE DOUT #ebrAy HLEBIE T — A RN SR H A -

(41T I TR SRR 40 2R & — R BR AR A A SRBARSA] 5 [R] Nk fE R —
RBEFPRZ BTN BER T AU Al BT N — IRIBERR AT B S AU 3K
T PR R 2 T2 A RE

o [BITAMMILERA 1ns 1) TR EIAT 1ns 1R BRSA]

e [6]#%Fiil{55 XADR. YADR. XE il YE 75 % 2 /D LREF Tace IR [A], Tacc M SE )7t
AL TFR

B E

& 3-7 FLASH64KZ i3 {ERFE

XADR

XE

YADR

DouUT
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3 JFiEA

N
jus|

3.3 FLASH64K

3-8 FLASH64KZ E#{ER

SE

|

ERASE

Twhd &

XADR

XE | #F ot

YADR

YE

DIM

PROG T 7t = LI

NVSTR + F = ) /S

3-9 FLASH64KZ {8 {ERt

YE

SE T

*ADR

YADR

— TP=
XE Ea— e

ERASE - Twh

|
Terase wg  Tnhv o, F Treov
Ll Lath

Twpr Tnvs

=1
—H
paEEE: 4

MWVSTR :

3.3 FLASH64K

B4R

FLASHG64K (64K bits User Flash) [{J#7fif %384 64K bits. 2517851
T FE RS A B e i, Al g T il g, B3R5 S AR A7 T RE
EAZFYIMEIIRE. FLASHB4K A REARM K, {55 SLEEP K&
i, FLASH 3 \BEHR .

FLASH64K FA5 LA HFE :
® 10,000 /X5 # iy Ji 1
® K&E: 3217*64 41*32 bits = 64 Kbits
® il 10 FFRIHIEIRIFRE ) (+85°C)
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3EENA 3.3 FLASH64K

TR 2,048 bytes

PR TR RS AR

A K 40MHz

FEEEERE: <16us

TR . <120ms

LA

_ MR 2.19mA25ns (Voc) & 0.5mA/25ns (Veex)(MAX)
- SEAEEEREEE: 12/12mA (MAX)

wARRE

[ 3-10 FLASH64K ig ==&

XADR 75—
YADR —4—
XE ——>
YE —»
SE —» #4—>» DOUT
FLASH64K 32
ERASE —¥|
PROG —¥
NVSTR ———»
DIN T
SLEEP ——|
wONLE
7= 3-10 FLASH64K #1148
uiig I/0 ik
DOUT[31:0] Output | ek Sk,
DIN[31:0] Input EAE L IPNISES
XADR[4:0] Input X Huhbezk, AT EE— AR o R E—1T.
YADR[5:0] Input Y bk g, HTEFE AT AR5,
XE | X HhbfGEfE S, 24 XE A 0 i, Frafrihtiy
nput s
Z:,fiﬁbo
Ve Input Y ﬂﬁitﬁﬁﬂaﬁ, % YE N 0 K, Atk
waﬁm
SE Input o) N Y RS S Y S
ERASE Input BiRES, S TFER.
PROG Input 559, mEFaER.
NVSTR Input Flash $dif7fitfs 5, = FE R
{ICDHEH 7 INARIR S DI 5 5
SLEEP Input ® HH: FIIFIRE
® fKHLF: KPPIRE

UG295-1.4.1 16(36)




3 RN

\

3.3 FLASH64K

UG295-1.4.1

EERN

GWINZ Z 51 FPGA 7 i1 7 I8 4745 3 B R I R R 7
F, FLASHBAK A {CFERER L 477 -

FLASH64K ERUCIRAS NG, Al R0 BT, i ad 42 il
SLEEP &I AZNASVIHRES, FTHFECH . Ul BT IR, A0
FLASHB4KZ —Ff, RT3/ S HAE .

BRIEER
3 3-11 FLASH64K Al FHEREER
(Y XE YE SE PROG ERASE NVSTR
B H H H L L L
ElEE H H L H L H
TUHERRAE X H L L L H H
!
“H” AL FRoRm PRI R T
[RiEHI4L

A DL BBk JEE, AT LLdid IP Core Generator T H =4z, HAk
WZEHE 45 IPIHH.
Verilog i1k :

FLASH64K flash64k_inst(
.XADR(xadr[4:0]),
.YADR(yadr[5:0]),
XE(xe),

YE(ye),

SE(se),
.ERASE(erase),
.PROG(prog),
.NVSTR(nvstr),
.DIN(din[31:0]),
.SLEEP(sleep),
.DOUT(dout[31:0])

);
Vhdl #il4k.:
COMPONENT FLASH64K
PORT(
XADR:IN std_logic_vector(4 downto 0);
YADR:IN std_logic_vector(5 downto 0);
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3 il

2\

3.3 FLASH64K

UG295-1.4.1

);

XE:IN std_logic;
YE:IN std_logic;
SE:IN std_logic;
ERASE:IN std_logic;
PROG:IN std_logic;
NVSTR:IN std_logic;

DIN:IN std_logic_vector(31 downto 0);

SLEEP:IN std_logic;

DOUT:OUT std_logic_vector(31 downto 0)

END COMPONENT:
uut: FLASH64K
PORT MAP (

B} R & g is1e]

);

XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DIN=>din,
SLEEP=>sleep,
DOUT=>dout

3= 3-12 FLASH64K B RS

PR

ZH

=N
Jo

/M

TN E]

LKA

i i )

WC1

TC

BC Tacl®

LT

wcC

25

ns

22

ns

21

ns

21

ns

25

ns

S 1R R B A7 B S 1 Tows

us

K A7 DRI 18] Tovh

us

Hn At PR Frs [a] CREAREERRD Tavht

100

us
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3 FIEAH

3.3 FLASH64K

UG295-1.4.1

H P ZH Gine) w/ME SN AL
A A7 )5 S [R) Togs 10 - us
B R FRIN[A] Togh 20 - ns
B} [A] Torog 8 16 us
5 1A I 1] Twpr >0 - ns
PR ORI ] Twhd >0 - ns
P55 B 'S R R S ] Teps -10 - ns
SE LA g ST [H] Tas 0.1 - ns
SE Jhk{H 14 vy HEL S (1] Tows 5 - ns
eihe| WA E A R Tads 20 - ns
b3k ORI [R] Tadn 20 - ns
B PR AR I ) Tan 0.5 - ns
WCA1 Tan 25 - ns
TC - 22 - ns
BB A B AR EF IS []R BC - 21 - ns
LT - 21 - ns
wcC - 25 - ns
SE ik % HLF- I 1) Taws 2 - ns
PR IZ I (8] Trev 10 - uS
H A7 i B ) Trt4 - 6 ms
A5 B B[] Terase 100 120 ms
AR BRI [A] Tme 100 120 ms
5 B B ML 20 Wake-up Hi (1] Twk_pd 7 - us
FREHLAR R (7] Tsbh 100 - ns
Ve 857  [] Tos 0 - ns
Veox PREF [H] Ton 0 - ns
!
o [MIXELYEMEI RS IE.
o [2DXUEHUE M HAHE, TESLRREF A .
e [3]{Ef5'5 XADR. YADR. XE 1 YE U5, Tacc KIFFERI ] SE 55 1) E AT
BRI HE DOUT #ARAF B EIE N — KA S SR E TF iR .
o [4]Tny I IA] Ay 5 A E T 46 BN N — YRR ARAE 2 A (0 RAR A, Al — Ak 7E N —
URHERR Z BTN BERE S5 NP TRl — AN R IGTE N — UEBR AN RERE 5 A IR X
TRl & T e A R
o [BIFTAMIMIEHA 1ns (I EFHEEF AR 1ns (19T FEAT i ] .
o [6]#%il{5 5 XADR. YADR. XE fll YE 5% & /MREF Tace I H], Tacc M SE ) LT

WAETT U6 .
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3 FIEAH 3.3 FLASH64K

B
3-11 FLASH64K iR {ERT B

XADR

XE

YADR

YE . \J
. N
[ - \ » " Tnws "
Tdh

Trws

Tace W
L]

& 3-12 FLASH64K Bi&{ERF

£ 1
B
B

SE

ERASE

Twhd

+
KADR

XE | #Fr

YADR

YE

DIM

PROG 1 t - LI

oy,
NVSTR # e - L AR

[# 3-13 FLASH64K {88 {ERt B
YE o

SE F

KADR

YADR

XE # T _____f__

ERASE ' Tod I
Twpr Tnws

NVSTR % T

;
Terase Wy Tnhv o f Tregov Y
Ll Lol

RS 4

UG295-1.4.1 20(36)




3 JFEIENA 3.4 FLASH256K

\

3.4 FLASH256K

JRIBN R

FLASH256K (256 Kbits User Flash) {75 [8] 4 256 Kbits. & 47
R TE AN B R A e i), AR AT B . B RS R AT AR AE T
Be, (EASZEWIGHIE IR

FLASH256K Hi47 74 B e A S B e i, —47 i 64 A5 17k
TR, PGB TN A &N 32 bits, TR0 ST A &)y 64*32 bits =
2048bits. EBRERAE LR ITBERR, — TR E N 2048Bytes, HI—Tif 7 8
17, FEE TR TR

® 10,000 X5 # i J& I

I 10 FER IR IRERE ) (+85°C)
BARfrve. 32

AE: 128 17*64 %1*32bits = 256 Kbits
CRFUI#ERR: 2,048 bytes

PR DU 5 A

A /K 40MHz
FEEIER R <16ps

TUHERRIS ] . <120ms

L

—  EHR/RREERT ] 2.19mA/25ns (Vce) & 0.5mA/25ns (Veex)(MAX)
- SEAEEEREEIE: 12/12mA (MAX)
ImOREE

Bl 3-14 FLASH256K % 07~ &

XADR —z%)
YADR —g—>
XE —»

YE T FLASH256K | ., pout
SE ——>| 32

ERASE ———>
PROG ——>
NVSTR —

DIN —#—>

UG295-1.4.1 21(36)




3 BN 3.4 FLASH256K
wOTER
3= 3-13 FLASH256K i /43
Uit 1 I/0 i1
DOUT[31:0] Output | Z# it 2k .
DIN[31:0] Input | HEHMA L.
X HuhbgE2k, viiiridt, HA XADR[N:3JH T
XADR[6:0] Input | iEFH—TT, XADR[2:0] I Fi&#F—ThrE—
17, —Ti 8 1T4RL, —4TH 64 FIHAK.
YADRI5:0] Input \Lﬁi?;;liai%,ﬂ?g;zﬁ%ﬂTﬁﬁﬁﬁmEPEﬁ%*ﬁu,
E Input X ﬂﬂiMiﬁE%%‘, M XE N 0 B, FrfgfrHihky
AMLRE
VE Input \%gﬁigiﬁ'é%%‘, 1 YE A 0 B, FrA FiHhk
SE Input | KIBCKARMERE(E S, o HP A 2L
PROG Input BiE5, mH AR
ERASE Input | #ER(ES, mHEFARK
NVSTR Input Flash #7555, =mHEPAK.
BRIEEX
#% 3-14 FLASH256K A PR B{ER
R XE YE SE PROG ERASE NVSTR
[BRrERv H H L L L
L H H H L H
TR H L L H H
!
“H” LY 2R B PRI F
[RiEHlL
Al DL B Bk R iE, thaf L@t IP Core Generator T H. 774, HAk
A% E 45 P iRA.
Verilog $i1k.:
FLASH256K flash256k_inst(
XADR(xadr[6:0]),
.YADR(yadr[5:0]),
XE(xe),
YE(ye),
SE(se),
.ERASE(erase),
UG295-1.4.1 22(36)
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3 il

2\

EZE] 3.4 FLASH256K

.PROG(prog),
.NVSTR(nvstr),
.DIN(din[31:0]),
.DOUT(dout[31:0])
);
Vhdl 4k
COMPONENT FLASH256K
PORT(
DIN:IN std_logic_vector(31 downto 0);
XADR:IN std_logic_vector(6 downto 0);
YADR:IN std_logic_vector(5 downto 0);
XE:IN std_logic;
YE:IN std_logic;
SE:IN std_logic;
ERASE:IN std_logic;
PROG:IN std_logic;
NVSTR:IN std_logic;
DOUT:OUT std_logic_vector(31 downto 0)
);
END COMPONENT;
uut: FLASH256K
PORT MAP (
DIN=>din,
XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DOUT=>dout

UG295-1.4.1 23(36)




3 FIEAH

3.4 FLASH256K

UG295-1.4.1

i} 5 34 1Isle)
3= 3-15 FLASH256K RIS #

H P ZH 5 w/ME >IN AL
WCA1 - 25 ns
TC - 22 ns
U I fisf ] 12 BC Taccl® - 21 ns
LT - 21 ns
wWC - 25 ns
5 [ HE R B O A A 2 ST T Trvs - Hs
HAEAE A PR T ) Tavh - us
BEAT A PR FFIS ] CREAR IR BRD Trvht 100 - us
EHE A7t 21 5 FE LN ] Togs 10 - us
B R FFI [H] Togh 20 - ns
1 ] Torog 8 16 us
5 Y £ I (] Twpr >0 - ns
PR IR FF I 1] Twhd >0 - ns
FEHE 5 2S5 R R L [A] Teps -10 - ns
SE LA g LI [H] Tas 0.1 - ns
SE Jikir (1) i HLSF- e [ Tows 5 - ns
il 2 ST TA] Tads 20 - ns
b3k ORI (7] Tadh 20 - ns
B PR ARF I ) Tan 0.5 - ns
WC1 Tan 25 - ns
TC - 22 - ns
BB A B LR EF I (] BC - 21 - ns
LT - 21 - ns
wC - 25 - ns
SE ik M I ¥ I 1] Tows 2 - ns
PRI ] Trev 10 - V&
H A7 i B ) Tht4] - 6 ms
PRRIS [H] Terase 100 120 ms
B AR BRI (7] Tme 100 120 ms
it fL B R AL L) Wake-up B[] Twk_pd 7 - uS
REWLOR RIS (7] Tson 100 - ns
Ve @7 TA] Tos 0 - ns
Veex fRHFT [A] Ton 0 - ns
!

o [MIXLEBEMW AR,

o [2IXEHME NI HESE, LR AR S L.
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3 FIEAH 3.4 FLASH256K

e [3[7Ef5*5 XADR. YADR. XE 1 YE 55, Tacc FFURETE N SE {55 1) EFHAT.
BEHLIEE DOUT # AR A7 BRI R — A RUIERERAEFF 4R

o [A1Tn I RS BRAETT A6 BIHAE N — IR BERR R AE 2 BT RAAN 8], [F]— bk e R —
TR ATABERE S AP Rl MEE R ICE T — IREBEBR BT RS A K. 1X
FRPR fl e B T2 2 L 1
[BIFTH ML Ins 1 LAY AT 1ns 1 BEAYES ]

e [6]#%il{5 5 XADR. YADR. XE il YE % £/ {R¥F Tacc fIif[A], Tacc M SE i) k-
FHELFFE .

A&
& 3-15 FLASH256K i3&{ERtFF

XADR

XE

YADR

YE 1 y /

- » : >
nws ' '
o & f
\ )7— Tdh
Tdh

\
—
-

DouUT

& 3-16 FLASH256K S {ERFF

SE
ERASE

_.ITwhd‘_
XADR | ;
XE N\
YADR
YE
DIN

' 'T'—Wh
PROG : S S
NVSTR X ST

UG295-1.4.1 25(36)
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3 il

H

N

3.5 FLASH96KA

3-17 FLASH256K &R {ERT B

YE
SE f
¥ADR
YADR
—p TS

XE - A
ERASE ' Tod L

Twpr Tows Terase ._:: Tnhv gt i Trgov [
MWSTR + T jﬁ l‘

3.5 FLASH96KA

UG295-1.4.1

JRENE

FLASH96KA (96 Kbits User Flash) (7425 (6] )y 96 Kbits, 5
FLASH256K i} & —3%, Hahn 1 HEARIIRERI, 155 SLEEP Jyim - FhT,
FLASHO6KA it NRERREI . 27 728 1) v BEAUR FE 2 [E e 1, ASelx Hoadb 47
MCE . BAIESREMET BRI, (EAFIGEIIRE .

FLASHO96KA AT /7l S G R FIA7 fil e i, — 1T 1 64 DALl
TCAHR, TSR TG A &N 32bits, TS EATCIIZS &N 64*32 bits =
2048 bits. HEFREAE SRR, — LA RN 2048 bytes, Bl—T1H% 8
170 FREW T FR:

® 10,000 k5 # & 1A
I 10 FERIEAERAFRE S (+85°C)
Hlhr s 32
75 481764 41*32 bits = 96 Kbits
YFFTUHE R 2,048Bytes
PR TR 5 5 A
SRR AAR: &K 40MHz
FEHEEERE: <16us
TUEE RIS A <120ms
HLI

L HLALARSERT 1A] . 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- GERAEERRERME: 12/12mA (MAX)
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3 FRiEA

s
od

3.5 FLASH96KA

i O R EE

[# 3-18 FLASH96KA i O~ EE

XADR ——>
YADR ——>
XE ——>»
YE =™ FLASH96KA
SE —» T DOUT
ERASE ——>
PROG ——>
NVSTR —>
DIN ~4—>
SLEEP ——>
wOAITER
7z 3-16 FLASH96KA i 11148
Ui 1 110 ik
DOUT[31:0] Output | Hdffr i 2k .
DIN[31:0] Input | HHEim ANk
X hibbmge, vimATHbk, HA XADR[n:3]H T
XADR[5:0] Input | &SI 5T, XADR[2:0] Tk —mi Pkt —
17, —TUH 8 1THmM, —ATH 64 FIHk.
R g W B — AT A B T R Y B —
XE Input ; ;@E;?ﬁé%% M XE A~ 0 W, Arffriihk
VE Input Y i&h}:ﬁiﬁé%%, M YE N O B, Frf%IHbE
BIAERE
SE Input | FIIBCREMEREE S, mHETFA R
PROG Input 59, mEPFAG
ERASE Input ERES, mEraR.
NVSTR Input | Flash 47 1615 5, @ HFA L
SLEEP Input ;éa:sh RIRThREF=HIME 5, mHSPEE Flash 45215

UG295-1.4.1
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3.5 FLASH96KA

UG295-1.4.1

BRIEER

3% 3-17 FLASH96KA AP E{E R
R XE  YE SE PROG ERASE NVSTR
e H H L L L
B H H H L H
TR H L L H H

!

“H? AL R R
JRIEGIE

Al DL E s R s, Al LLE IP Core Generator T.H= 4, Hik

ASEHE A4FE IPIFA.
Verilog fi1k.:

FLASH96KA FLASH96KA_inst(

XADR(xadr[5:0]),
.YADR(yadr[5:0]),
XE(xe),
-YE(ye),
.SE(se),
.ERASE(erase),
.PROG(prog),
.NVSTR(nvstr),
.DIN(din[31:0]),
.SLEEP(sleep),
.DOUT(dout[31:0])
);
Vhdl {54k,
COMPONENT FLASH96KA
PORT(

DIN:IN std_logic_vector(31 downto 0);
XADR:IN std_logic_vector(5 downto 0);
YADR:IN std_logic_vector(5 downto 0);
XE:IN std_logic;

YE:IN std_logic;

SE:IN std_logic;

ERASE:IN std_logic;
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\

3.6 FLASHG608K

PROG:IN std_logic;
NVSTR:IN std_logic;
SLEEP:IN std_logic;
DOUT:OUT std_logic_vector(31 downto 0)

);

END COMPONENT;
uut: FLASH96KA

PORT MAP (
DIN=>din,
XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
SLEEP=>sleep,
DOUT=>dout

);

FMFSH & HFE

FLASH96KA i[5 Fl FLASH256K — 2, Hi 7S5 AN 7 E 2%
FLASH256K.

3.6 FLASH608K

UG295-1.4.1

BT A

FLASHB08K (608 Kbits User Flash) 17317y 608 Kbits. 217
A ) B SEATR S A [ S ), AT AT ECE . R R 5 KR LR A7 2h
e, (EASCRFYIIREIRE.

FLASH608K Hi17 17 flFIA7fif B c 2 Ak, — 4T H 64 N B o
B, B R TG AR TN 32bits, ATA7fifHR UG IR 5 64*32 bits = 2048
bits. JEBRIERE LRI, — TR RN 2048 bytes, Bl—TIEF 8 1T+
REMEUN FTR -

® 10,000 ) A i i 1]
® it 10 M RIFRES) (+85°C)
® KuEfrvE: 32

29(36)




3 JFiEN R

3.6 FLASHG608K

® K. 304 17*64 %1*32 bits = 608 Kbits
® TRFUIHERR: 2,048 bytes
©® PRI TR S HRAE
® [FIEfFIZE. &K 40MHz
® TE¥ENE: <16us
® TIHE[RAIE]: <120ms
® Hi
~  BEHLRAFLERA: 2.19mA/25ns (Vcc) & 0.5mA/25ns (Veex)(MAX)
- SEAEEEREEIE: 12/12mA (MAX)
wOREE
& 3-19 FLASH608K i &
XADR —/9;>
YADR 76;’
XE ——>]
YE 7 FLASH608K |_, | pout
SE ——> 32
ERASE ——»
PROG —»
NVSTR —>
DIN 7??»
wONE
%% 3-18 FLASH608K i /48
AN I/0 iR
DOUTI[31:0] Output Fyata H a k.
DIN[31:0] Input LIEL TPNISEo
X Hihl @2, ViljfTiihE, Fod XADR[n:3])H T
XADR][8:0] Input PR, XADR[2:0] ATk — it —
17, —Uih 8 1THL, —1TH 64 HIZlAk.
_ Y Hihbsgk, BT ITEM R TR
YADRIS5:0] Input 51, —7h 64 FI4LH.
XE Input X HibbfgEfE S, 24 XE A 0 W, Frafrht
P IR
VE nout Y HihHERE(EE, 24 YE N O B, FrG A
P BIARAERE .
SE Input Kook 2 fefs S, mHFE R
PROG Input BES, HSHEFER

UG295-1.4.1
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A
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I 3.6 FLASHG608K

I 110 it
ERASE Input BEREYS, mHEPAR.
NVSTR Input Flash #6155, M TA K.
BRIEER
7% 3-19 FLASH608K Fl P#EREER
5o XE YE SE PROG ERASE NVSTR
g H H H L L L
g H H L H L H
TR AR H L L L H H
B!
“HY A “L” Fom B PRI T
[RiEH4L

A LB Bk JFE, AT LLidid IP Core Generator T H =4z, HAk
AZEE 4= IPIHH.
Verilog i1k :

FLASH608K flash608k_inst(
XADR(xadr[8:0]),
.YADR(yadr[5:0]),
XE(xe),

-YE(ye),

SE(se),
.ERASE(erase),
.PROG(prog),
.NVSTR(nvstr),
.DIN(din[31:0]),
.DOUT(dout[31:0])

);
Vhdl #il4k.:
COMPONENT FLASH608K
PORT(

DIN:IN std_logic_vector(31 downto 0);
XADR:IN std_logic_vector(8 downto 0);
YADR:IN std_logic_vector(5 downto 0);
XE:IN std_logic;
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3 FRiEA

od

3.6 FLASHG608K

\

YE:IN std_logic;
SE:IN std_logic;
ERASE:IN std_logic;
PROG:IN std_logic;
NVSTR:IN std_logic
DOUT:OUT std_logic_vector(31 downto 0)

);

END COMPONENT;
uut: FLASH608K

PORT MAP (
DIN=>din,
XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DOUT=>dout

);

B R g [11516]
3 3-20 FLASH608K RS

P ZH s w/MAE = NIEN AL
WCA1 - 25 ns
TC - 22 ns
Uy [i] i [ 12 BC Taccl®! - 21 ns
LT - 21 ns
wC - 25 ns
5 T o B U A A ST [ Thvs 5 - us
G A7 DR FF IS (] Thwh 5 - us
B EAF i DR RFIS B] CREARHR R Thvh1 100 - s
R A7 it 21 5 FE ST ] Togs 10 - us
B RFFIS [H] Togh 20 - ns
H I [A] Torog 8 16 MS
5 YA I T Twpr >0 - ns
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3 FIEAH

3.6 FLASHG608K

P ] ZH (5% /MA =N LA

PEBR AR R (1] Twhd >0 - ns

MG 5 25 HERR LI [A] Teps -10 - ns

SE FSH 2 SN [A] Tas 0.1 - ns

SE Jik i) ey HL~F- I [R] Tows 5 - ns

i/ 2 ST TE] Tads 20 - ns

bl PR I ] Tadh 20 - ns

HA PR I ) Tan 0.5 - ns

WCA1 Tan 25 - ns

S TC - 22 - ns

;;E:ﬁi&hﬂ%% BC i 21 i ns

LT - 21 - ns
wC - 25 - ns

SE ik i - B[] Trws 2 - ns

P S (] Trev 10 - us

B A7 I ] Tr4 - 6 ms

BRI [A] Terase 100 120 ms

HEARBERRINS 8] Tme 100 120 ms

P H B AU 1) Wake-up B (7] Twk_pd 7 - us

GUIRZSEE AL Tsbh 100 - ns

Ve #AL [H] Tos 0 - ns

Veox PREF [H] Ton 0 - ns

!

o [1IXECHE(E T RE IR

o [2IIXULHEUE AV AR, PR .

e [37Ef5*5 XADR. YADR. XE fil YE 5 %5, Tacc IFFURET A SE 155 1 LY.
SEH ) E s DOUT # O A7 ERIE T — IR M R E 46 -

o [A]Tn I [H A S HRAETFAE BIEHE T — X BERRIRAE BT RARIS[R], [6]— bbb e T —
HEBR ZHIANRER S ANPIIR: Rl — MEE R ICE N — AEBR BT A BRH S AR, 1X
PR 2R T 2 2% 8.

o [SIFTAMBEITEANAE 1ns I EFHREEIFD 1ns ()R BRI TH] .

o [6]3% {55 XADR. YADR. XE 1 YE 75 % £ /D LR¥F Tace FINA], Tacc A SE 1) _ETF

UG295-1.4.1
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3 FIEAH 3.6 FLASH608K

B
3-20 FLASH608K i {ERT R

XADR

XE

YADR

YE . ‘J
. N
[ - \ » " Tnws »
Tdh

Trws H i
I\[ﬁ:
Tdh

Tace W
L]

& 3-21 FLASH608K Bi&{ERFE

SE

i

ERASE

Twhd

+
KADR

XE L F T

YADR

YE

DIM

PROG 1 t - LI

NVSTR - = - L A

[ 3-22 FLASH608K 1B IR{ERTFE
YE o

SE F

KADR

YADR

ERASE ' Tod I
Twpr Tnws

NVSTR % T

Terase Wy Tnhv o f Treov
Land [)

RS 4

UG295-1.4.1 34(36)




4 1P M

4 IP 1

IP Core Generator 7] LA/=4: 1§ #% User Flash F1%##% Gowin Flash
Controller IP, Gowin Flash Controller IP [{JThfE % GUI %, &%
IPUG901, Gowin Flash Controller IP /#)"#5%. T#% User Flash mJi@id
IP Core Generator %i[fil Hard Module #1 /] “User Flash” 7=%E,

7t IP Core Generator #1f # i “User Flash”, FtifiA M4 Eor
User Flash [P 5 EAEE .

IP i E

7E IP Core Generator L1, X7 “User Flash”, 4 User Flash
] “IP Customization” & 11, iZ&E H3E “General” Bt BHEA IR I &R
HEE, W 4-1 Fioso

4-1 User Flash By IP Customization B 0444

«w IP Customization T x
L
User Flash 57
General
Device: |GW1N—2 ‘ Device Version: ‘C |
Part Number: | GW1N-LV2MG132XC7/16 | Lenguage: Verilag -
File Name: |gowin_user_ﬂash ‘ Module Name: ‘Gowin_User_Flash |
Create In: |E:\lpga_project\src\gowin_user_ﬂash ‘
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http://cdn.gowinsemi.com.cn/IPUG901.pdf
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1. General FCEHE: HTHECE AR IP & SCTHRIAHGE R
® Device: s CALE N Device {55
® Device Version: &7~ CUACE ¥ Device Version 15 £
® Part Number: &/~ CECE 1 Part Number 5 £,
°

Language: MCE AR IP Wik XA R IR TE S o Im3FA MR
P HRAE, EBEHAMES, SCFF Verilog A1 VHDL
® Module Name: & =41 IP ¥t C4#) module name. ZEA4 1
CAHKET] T dm i A B 2 F. Module Name ASRE -5 515 44 FRAH ],
#AHE, WHE Error #&7~
® File Name: FCE =AM IP ot SCHFII SO 4 . 1EA M SCAHKE R] &
B SRR
® Create In: FCE AR IP &1 SR HARER R, ATEA M SCAKE
o g e B AR AR, AT IE I SCAHE A IR B AR B B AR AR
2. i R RHERE: User Flash 1% A7 % 5 Device I FEA ¢, RIEA
[A] 1) Device 17 & 2 1E 4 2 /s AE B HH 2 7R 241l IP Core HURC B 45 R
BIHER, b 4-1 Fioso
IP & m3c
IP & ORCE e A, FAE R E S “File Name” i 4 I = AN 304,
PLERATC B B 34T A4
® P ¥it v “gowin_user flash.v” H5e [ verilog #ide, AR3EH K
IP L&, F=4sefltbir) User Flash.
® P it FHAR SO gowin_user flash_tmp.v, JyfH /#2485 IP &it{8
FHARAR SCAH
® |PidE . “gowin_user flash.ipc”, ' al Nz o454 IP #EATH
B
!
WAL E FIEREAIE S & VHDL, = AE RN X4 JE 43 8. vhd..
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