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3 JFiEAN2

3.1 FLASH96K
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3 msunse

FH P TAAT B8 AH 2 ) SR8 5 58 FH 284 6 B e R Nk 3-1 Flo .
*= 3-1 EHARE

JRVE

& A

FLASHO96K

GW1N-1. GW1N-1S. GW1NR-1

FLASHG64KZ

GW1NZ-LV1

FLASH64K

GW1NZ-ZV1. GW1NZ-1C

FLASH256K

GW1N-4. GW1N-4B. GW1N-4D. GW1NR-4. GW1NR-4B.
GW1NR-4D. GW1INRF-4B. GW1NS-4. GW1NS-4C. GW1NSR-4.
GW1NSR-4C. GW1NSER-4C

FLASHO96KA

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

FLASH608K

GW1N-9. GW1N-9C. GW1INR-9. GW1NR-9C

VE!

GW1NS-4C. GW1INSR-4C. GW1NSER-4C [ User Flash {¥ ft MCU 1 /.

3.1 FLASH96K

[FEN4A

FLASH96K (96 Kbits User Flash) {17425 7] 96 Kbits. &7 1748 [
T FEFNR T A [ e 1, Al 3 TECE, Y% N 4 bytes (32 bits), Hb
HERE N 3K, BAIEG KR AR T IIRE, (EASCRIIME{E DhRE

FLASH96K E. 7 DL 451

100,000 X 5 F5i JE B

it 10 F MBI IRAERE J) (+85°C)
A P R e N B HE 7 %5 8/16/32 bits
i 48 17764 %11*32 bits = 96 Kbits
TA7fE=S ] : 256 bytes

A S5 LA
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3 B 3.1 FLASH96K

® IEANfE: 8.2ms

IR OREE

[#] 3-1 FLASH96K i O~ =E
RA >

CA #—>
PA 5>
MODE —7—>]
SEQ 45—
ACLK ——»
pw ——»{ FLASH96K #, DOUT

PE —>
RESET —»
OE 7/_>—>
WNODE 75—
eTESE
DIN #32
IwONTR
£ 3-2 FLASH96K i 0 T+43
i 1 /0 A
DOUT[31:0] Output H e
DIN[31:0] Input EAEI L TINS5
RA[5:0] Input TR S 2R, FH Tk T 3 —AT .
CA[5:0] Input FIthE R4, TR R TR R — S,
PA[5:0] Input F T 8 v i A7 Ho ik () 3 — %1
MODE[3:0] Input PR
SEQ[1:0] Input 5 il AR U
ACLK Input 5 AR [F] 20 i
PW Input TUBAFHE I B N
RESET Input BAES, mHFA R
PE Input FAL A 2R i i
OE Input Kot 8 e
RMODE[1:0] Input TR AT B 475 ]
WMODE[1:0] Input B A B A
RBYTESEL[1:0] Input R Ik
WBYTESEL[1:0] | Input ARG
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3 JFiEAN2

3.1 FLASH96K
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[ £ k=N

IEVRRINPSPUREAET ! SR WSS s cpri e EREAE G C DR TN T L A

BAaAr v 516G 5 1R N o Rk 3-3 Mk 3-4 AR
%% 3-3 FLASH96K ¥yt L7 k4%

RBYTESEL DOUT
RMODI[1:0]

[1] [0] [31:24] [23:16] [15:8] [7:0]
00 J X X X J
01 X X J v
1X X X J J J v
3 3-4 FLASH96K i\ (I35 1% %
OB WBYTESEL DIN

[1] [0] [31:24] [23:16] [15:8] [7:0]
00 J X X X J
01 X X J v
1X X J J J J
!
“NT FRoRAREN, X7 FRIRTCREN -
BRIEESX

F P AT LA B MODE[3:0] B I 3R A R 4 E B 2, BAR sk 3-5 .

3 3-5 FLASH96K #{E#E =R ik
MODE[3:0] ik
0000 L R AN TR B N
0001 W rgmR BN, SHREFREAZNEE.
0100 T bR A R
1000 T (EAT) HERR
1100 (AT HEME

® LifE

MODE % &y “0000” J5, ACLK FHyRk 2t N iR,
VERR U 75 AR FF SEQ[1:0]/IE N “ 007, i 2 F s SR BN A] (<=38ns) )&,

Hdl K2 Hh UL S &I DOUT

® HRfE

RPN S5 6 25
1. iR U BdiE 5
2. R B BN TUBIAT
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3 B 3.1 FLASH96K

3. gk T B AF A T TG AR RE UL <17

A, BERR I BIAF A H T

5. R SO P N EEE S B A T

Bk oT)a, RN “07; SEIEAMERITE, RN “17
FAABETCHT “07 AT LGB S EAEAN “17, HE “17 ARelEd SHELN
“07, B, B NBRAE AT N SR EAT B ER
® T ATIHIY

AT LB TUBAF B U — RGP K 25 N Flash 3 ) SRAM. 5\ T4
FHEEH PW E5#4], 5 ACLK I£L%. PA (Page Address) 15 518%E
CEASPNIE: Fed: bRl

BGOSR T B e BEAT B Bk . B B2 — 5 N\, ¥ MODE
HE N “0000”, SEQ[1:0]¥%E N “00”, TUHHAF 15 NI HE ¥ 5 U E
e e AL .
® HER I

HENTUBAFIRIEA R, 7GR TSI AF 2 ACLK £ #ilff) . MODE ¢
B ON“01007)5 , ACLK L THI BRI HENTH R iU 0, A (R SEQ[1:0]
i BRI 007, TUBIFBEAE A ACLK I N #GHRR -

® AT

BRI S #4F T 20K SEQ FHMEZIR 1-> 2 -> 3 -> 0 I FE—ik, Xt
PRETR BRI ] . — IREER IR S 251 M R — TS IR
PR AN S E A 1 5 B T T gm AR B A R A R e B N UL €17,
T AL B A E D BRI -
1. FEK PEP (Pre-program) #f{7 (MODE “0001”),
2. {EEHTHIES (MODE “11007) A X, XA FE R RRS: L H
o
Hrp, #igmfE MODE ¥ “11007 Ja i BARPAT D IR SRR A1 'S B A
SRR, #EMAT SEQ1->2->3->0, WK 3-5 i, (HEWEFEA
6 (% 3-6 # Tpe HFAJANE]),
FEEHHE
Al DL E s JFE, AT LLiET IP Core Generator T 27742, HAk
X E 4= IP .
Verilog %14t :
FLASH96K flash96k_inst(
RA(ra[5:0]),
.CA(ca[5:0]),
PA(pa[5:0]),

UG295-1.4 6(36)




3 JFiEAN2

3.1 FLASH96K

UG295-1.4

);

.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)

);

END COMPONENT;

7(36)




3 B 3.1 FLASH96K

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
);
RFSH
% 3-6 FLASH96K FTFFS %

" " Frk N
o e R | enE | mAE |
Taa B R[] - - 38 ns
Tey TS 3 43 - - ns
Taw ACLK =1 L 1 [a] 10 - - ns
Tawl ACLK I HL I} (7] 10 - - ns
Tas fevaAin g 3 - - ns
Tah PRIE T[] 3 - - ns
Toz OE Fi 2 miPHA - - 2 ns
Toe OE fi %] DOUT - - 2 ns
Twey 5 3 40 - - ns
Tpw PW i1 P[] 16 - - ns
Tpwl PW 1IC HL Y- i) 8] 16 - - ns
Tpas Pig:iiksl gz VA NG| 3 - - ns
Tpah T PR R N [A] 3 - - ns

UG295-1.4 8(36)




3 JRIENH

3.1 FLASH96K

Frs
ZH iR L<¥1vA
RME | &ABE | &KNE
Tds H g ST (] 16 - - ns
Tdh EHE ORI ] 3 - - ns
Ts0 SEQO JH #A 6 - - us
Ts1 SEQ1 J&H 1 15 - - us
Ts2p ACLK %| PE bFHUs ST H] | 5 - 10 us
Ts3 SEQ3 & 5 - 10 us
Tps3 PE TF%¥5%3] ACLK 257 A | 60 - us
MODE=1000 [ [a] 5.7 6 6.3 ms
Tpe MODE=1100 5 £ [a] 1.9 2 2.1 ms
MODE=11xx Tl g2 7] 190 200 210 us
B Fr &
[ 3-2 FLASH96K iR {E#ER
™1 Tw b
v " Tawl :L Taw N
ACLK T _|_ _l_ T_
VoDE -——__
pout DATAD }% DAaTAl }E Hi-Z 1 DATAZ
— Tz i
OE T J_
+ Too L

VE!
BLHEEME 3 SEQ=0, ADDR 155 £l RA. CA. RMOD #1 RBYTESEL.
[ 3-3 FLASH96K SN FER,

" Twoy »
i‘ Tgas e Tpah,i " Tow I
PW = 1 '
' H Tpwl 'ﬁl

L
/N

3!

BT A SEQ=0, MODE=0000.

UG295-1.4 9(36)




N
<

3 JHiEN 4 3.2 FLASH64KZ

[& 3-4 FLASH96K ;BB TTHi RS

" L= h.
ACLK H 1‘ Tawl H—
!
TigmAE PEP B A7 FUK Bds 5 N T AR 5 B i A Ut e S 80 ), 2 /2 MODE
HAR.
& 3-5 FLASH96K = EF [ #
:_'Lm_;1 > .: Te == T :
R 2 YA I s e S N g SR
b ’;' T "
| Tas :l Tah ; E E
PE AER
3.2 FLASH64KZ
BEBNE

FLASHB4KZ (64Kbits User Flash) 77 6]y 64 Kbits. 73 f7asH
SR 2 ), AR HHATECE, HA RS R IR 17 I 6E,
(EASCFRF VIR T RE -

FLASH64KZ HA LA T HFAE -

10,000 X 5 7 iy il 34

25 32 1764 41*32 bits = 64 Kbits
i 10 FEREER IR A RE ) (+85°C)
YFFUL#ERR: 2,048 bytes

PR TR RS A

g Kk 40MHz

EEEAERA]: <16ps

JUHEBRES Al <120ms

L

- EHE: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)

UG295-1.4 10(36)




3 JFiEAN2

3.2 FLASH64KZ

- SEREHEREIE: 12/12mA (MAX)

IwOREE

[#] 3-6 FLASH64KZ i OT==E

XADR 75—

YADR 76;»
XE ———b

YE —»

SE —»
ERASE — ¥
PROG — P
NVSTR —

FLASH64KZ 7?» DOUT

DIN ——>
IwONE
3R 3-7 FLASH64KZ 3 /43
it [ I/0 it
DOUTI[31:0] | Output | %dfah sk
DIN[31:0] Input B nim N 2

XADR[4:0] | Input

X MOBESSS, TR —TU A e I — T

YADR[5:0] | Input

Y HhbEZk, HTIEEE AT R R A

XE Input X HihbAEREE S, 4 XE SN 0 B, Fra{THhbbss A Eige.
YE Input Y HibHEREE S, 4 YE S 0 B, BrA Sk AR
SE Input Rl N I U R R e SR

ERASE Input BES, mHRTFaRG

PROG Input HET, mErAR.

NVSTR Input Flash #7155, &AL

BEEERERN

GW1INZ Z %1 FPGA 7= & i H 7 N AT 43 e AR XA Th e AR i Fob
FLASH64KZ i F A =0 H P INAE .

FLASHG4KZ BRUCIRZA NFT I, 28k b fa T dbAT IE W0, andseie/ie
I'SEE, ASCEUIRBIR IR

UG295-1.4
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3 JFiEAN2

3.2 FLASH64KZ
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BRIEEX

3% 3-8 FLASH64KZ A PiER EER

5y XE YE SE PROG ERASE | NVSTR
B H H H L L L
S H H L H L H
TR H L L L H H

e

“H” AL “L” FoRE RS T .

[RiEHIE

A DL E sk FiE, WAl LLiE IP Core Generator T. 27742, HAk

AL E 4 5 PR

Verilog #4t :

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 $i4k:

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;

12(36)




3 JFiEAN2

3.2 FLASH64KZ

UG295-1.4

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

);
B B & By is16]
%% 3-9 FLASH64KZ B FE&¥

PR ZH (Siae) H/ME PN AL
WC1 - 25 ns
TC - 22 ns
U in) b [a] 12l BC Tacc®! - 21 ns
LT - 21 ns
wcC - 25 ns
5 1B B B A7 At 2 ST I T Thvs - us
B A7 PR FF IS (1] Tavh - us
BARAF A DREFISS ] CREAREEERD Tavht 100 - us
AR AF 0 B 'S G LI ) Togs 10 - us
B LRFF (] Togh 20 - ns
1 i) Torog 8 16 us
5 A& I (1] Twpr >0 - ns
PR ORI ) Twhd >0 - ns
5 5 )5 R R LA ] Teps -10 - ns
SE F| 1A 2 S [H] Tas 0.1 - ns
SE JikiH iy ey B~ I [A) Tows 5 - ns
it/ B 2 S I TE] Tads 20 - ns
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3.2 FLASH64KZ
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EaY . S:N ZH =) wR/ME = IN:] Fafir
U IWEAE RS S]] Tadn 20 - ns
G ORAF I ] Tah 0.5 - ns
WCA1 Tan 25 - ns
i | TC - 22 - ns
PR REIT I | g : 21 : -~
LT - 21 - ns
wC - 25 - ns
SE ik I L~ s 1] Trws 2 - ns
P S 1] Trov 10 - us
gy e ingle) T4 - 6 ms
BRI [A] Terase 100 120 ms
AR RIS (7] Tme 100 120 ms
5 B B ML 20 ) Wake-up B[] Twik_pd 7 - us
GUIRZS SN Tsbh 100 - ns
Ve 2 37 [A] Tos 0 - ns
Veex Prier [a] Ton 0 - ns
VE!
o [MIXLEVEH A RE 2 AL s
o [2XLLHEUE ST AR, FESLPRA h A R
e [3]fEf5 5 XADR. YADR. XE Il YE HRUG, Tacc FIFAHI A SE {551 BT, 32
I 24 DOUT #ORAF ELEIFE T — XA U AR E TG
o [A1Tn I R4S BRAETT AR BIH U N — IR EEBRIRAE 2 U A AR 8], [F]— bk AE T — ik
TR ZBIAN RS NI [F]—DMEAE B TE N — IR EERR BT A BER B AP XA IR
il Je 3 T2 2 RE
o [SIFTEMILIEAA 1ns I L F-HES [HFD 1ns [T B A ] 5
o [6]#%i{5 5 XADR. YADR. XE 1 YE % 2/ REF Tac I H], Tacc A SE ¥ EJF
WAETFAS .
ez

& 3-7 FLASH64KZ E184{ERT

XADR

XE

YADR

DouT

14(36)




3 RiEN

od

\

3.3 FLASH64K

[& 3-8 FLASH64KZ E#&{ERTFE

SE

ERASE

XADR

XE

|

—p TR

Twhd

+~

YADR

YE

DiM

PROG

MVSTR

3-9 FLASH64KZ 8B4 i%{ERTFE

YE

SE

XADR

Thv

YADR

XE ___“_____%

ERASE

Twpr

Tnws

Terazse

Twh

;
Wy Tnhv oo F
L dnl Lo |

Trg

MNVSTR :

3.3 FLASH64K

[FEN4E

FLASH64K (64K bits User Flash) 17458 64K bits. & fF#s )
T PEFNREE R e 1, AR HA T E, BAAIES KRR AR T RE,

UG295-1.4

{HAS SRR IR E TN RE -
i, FLASH i3k N\ BERRAE .

FLASH64K E. 4 DL 45 ;

=1

RS 4

® 10,000 k5 7 i J 1]

® ’KE: 3217*64 %1*32 bits = 64 Kbits
® il 10 M RAFRE S) (+85°C)

FLASH64K E A HEARIE L, 24155 SLEEP NE P

15(36)




3 JFiEAN2

3.3 FLASH64K

UG295-1.4

® UFFTUHERR: 2,048 bytes
® PRIE TUHERR/E HAE
® [IfENIE: £ K 40MHz
® FEIR(ENE: <16us
® TUIHEREIE: <120ms
® Hii
~  BEEEE: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- EEAEMERRERE: 12/12mA (MAX)
IO REE
3-10 FLASH64K O~ E
XADR 75—
YADR —4—»
XE —b
YE —»
SE T LlasHeak |32~ POVT
ERASE — >
PROG —P
NVSTR — ¥
DIN T’
SLEEP — ¥
IwONTER
7% 3-10 FLASH64K #0148
AN I/0 ik
DOUT[31:0] Output | Hdfin i 42,
DIN[31:0] Input EAEIE PSS
XADR[4:0] Input X bk e2, H g — iF R o i —17,
YADR[5:0] Input Y kSR, BT AT TR .
E | X HhEEREE S, 4 XE N 0 B, FrafrhbiRs
Ut e
VE | Y MRS S, 24 YE N 0 B, FrESIHbEEA
Ut e
SE Input LRI NG e =R =L e o SV @
ERASE Input BIRES, mETaEN.
PROG Input BiE5, mHE AR
NVSTR Input Flash B 755, AR
RIIFER P INAEIRES )z thilE 5 .
SLEEP Input o  HHT: RS
® (KHIP: KHPRE
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3.3 FLASH64K
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[ £ k=N

GWINZ 51 FPGA 77 dh ¥ F 7 TN A0 il AR ORI D AR A P ol

FLASH64K A Dh#ERE =0 P A AT

FLASH64K ERARA A, WA B RIBAKIhEE, H s SLEEP
B AT CLEh S TIPRES, FTHF/5CH . VIB$T FRIRESR, 1 FLASH64KZ —

B, AT R S AR

BIEEX

3 3-11 FLASH64K A P#EREER

2 XE YE SE PROG ERASE NVSTR
2y H H H L L L
A H H L H L H
TR H L L L H H

!

SHY B L7 FoRE - TAIGBT

[RiEHIE

A DL E sk F s, Al LLiE IP Core Generator T.H 774, HAk
AL E 45 PR,

Verilog #4t :
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 $i4k.:
COMPONENT FLASH64K

PORT(

XADR:IN std_logic_vector(4 downto 0);
YADR:IN std_logic_vector(5 downto 0);
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3 B 3.3 FLASH64K

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 (
XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DIN=>din,
SLEEP=>sleep,
DOUT=>dout
);
Bt RS # (51l
% 3-12 FLASH64K B &%

P ZH Ginc HR/ME S ON| LA
WCA1 - 25 ns
TC - 22 ns
T 1] i [ (21 BC Tacc - 21 ns
LT - 21 ns
wcC - 25 ns
5 [P o B HCH A7 it ST ) Tovs 5 - us
A7 DR FF IS (] Trvh 5 - us
Hl A7t ORI IA] CREARIZE R Trvh1 100 - us

UG295-1.4 18(36)
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3.3 FLASH64K
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PR ZH (iae) H/ME PN AL
B AF 0 S B2 ) Togs 10 - us
5 LRFFI [A] Togh 20 - ns
51 i) Torog 8 16 us
5 YE £ B[R] Twpr >0 - ns
PR DR I ) Twhd >0 - ns
PG 5 )5 R R S ] Teps -10 - ns
SE F| A g LI [A] Tas 0.1 - ns
SE JikiH iy ey B I [R) Tows 5 - ns
i/ EHE 2 ST TA] Tads 20 - ns
b1k DR N [1) Tadn 20 - ns
B ORI ] Tan 0.5 - ns
WCA1 Tan 25 - ns
TC - 22 - ns
BB A L PR FF IS [E]B | BC - 21 - ns
LT - 21 - ns
wcC - 25 - ns
SE Bk IS HL - ik ] Trws 2 - ns
PRSI (] Trev 10 - us
BB AT ] [A] Tht4 - 6 ms
PR BRI [A] Terase 100 120 ms
BRI BRI 8] Tme 100 120 ms
1 L B 5 W LA 20 Wake-up B[] Twk_pd 7 - us
GUIRZSEE AL Tsoh 100 - ns
Vec % 37 1 ] Tos 0 - ns
Veex Prier [a] Ton 0 - ns
!

o [MJECEEEE { AT AE

(21X S BB A R, A SR s 2 B s

[3]E155 XADR. YADR. XE 1 YE 25, Tacc KIFFIGIS Ay SE (551 LR, 1
H % DOUT #iGRA7 BLEIFE R — KA U E R 46 s

[4] Ty B 0] 5 3R TR 46 2 T — IR BR BRI 2 BT SRART R], [ —/MHbbEfE R — Ik
BEBR Z AT REB S NG [F— M R IGTE R — IR EERR Z BTN RERE S5 N IR . 1XFH PR
HRRET 2 eHEN;

BT E M A 1ns I L FHASIS TERD 1ns fR R B A IS 1] 5

[6]#= 15 5 XADR. YADR. XE Fl YE 5% 22 /D IR%F Tace IS H], Tace AN SE B EFHIH
W FFUE
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3.3 FLASH64K
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B

[& 3-11 FLASH64K i {ERT
XADR

XE

YADR

YE _};’ [ VT /
A

»
b,
Trws

Tace W
L]

& 3-12 FLASH64K E#{ERTFF

% 1
B
B

SE

ERASE

Twhd

+—
KADR

XE AT

YADR

YE

DiM

PROG __ 1 ' - LI
A =

NVSTR L - Iy S A

[& 3-13 FLASH64K 1B 2{ER 5

YE

SE o

XADR

YADR

XE L yan

ERASE i Twh

Twpt Tws by Terase g Iy o, Trdov

=
j
NVSTR T % + i Sg/ !
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3 B 3.4 FLASH256K

3.4 FLASH256K

[RIBENTR

FLASH256K (256 Kbits User Flash) {725 6] 256 Kbits. 271728
FA) i P TR P 2 [ 5 B, AN e Lk AT G B - B B 5 e A b e RAF T RE,
EASLFWILGE D8

FLASH256K Hi 17 17t Hoo Al F A7t oo ek, — AT B 64 DUt T
WMk, FIFNE T2 8N 32 bits, 4T/ ICHI R BN 64*32 bits =
2048bits. EBREAE R, — TR E N 2048Bytes, Hl— T 8
17, R FR:

® 10,000 /X5 % i [ 1]

I 10 SR EIE PR RES) (+85°C)
HARAL T 32

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

PR DU 5 B R A

A K 40MHz
FEEAER A <16ps

TUHEBRITA]: <120ms

LA

—  iEHR/FREERTE]: 2.19mA/25ns (Vee) & 0.5mA/25ns (Veex)(MAX)
- SEAEEEREEIE: 12/12mA (MAX)
wmOREE

3-14 FLASH256K 3 (7R & E

XADR —z%)
YADR 76;)
XE ———»

YE T FLASH256K | ., pout
SE —> 32

ERASE ——>
PROG ——
NVSTR —

DIN —#—>»

UG295-1.4 21(36)
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IwONTER
2= 3-13 FLASH256K 3% 0 /43
i 1 1/0 it
DOUT[31:0] Output | i B2k
DIN[31:0] Input | RN B L.
X Hihbg2k, vhm4T b, HoA XADR[N:3]H Tk
XADR[6:0] Input $H—11, XADR[2:0] A T H— iU —17,
—UUH 8 AT, —iTH 64 FIH K.
Bk, EFE— AT HEEE IR 3 —5, —
YADR[5:0] Input ;(f ?;hé: ﬁéﬂﬁggﬁ% AT FEA G R — )
YE Input X fﬁiﬁﬁﬁé%%‘, 1 XE N 0 BF, FrAATHbESA
i RE
VE Input Y fﬁﬁtﬁﬁ%fﬁ%, 4 YE 4 O B, FrfAgHibkss A
fHRE
SE Input | FMIBCREMEREE S, SHETFA R
PROG Input | 555, =SEFAK.
ERASE Input BRRES, mira.
NVSTR Input Flash $dEfEf(E5, w2
BRIEEN
%+ 3-14 FLASH256K fl F#EEREER
Y XE YE SE PROG ERASE NVSTR
PR H H L L L
R H H L H L H
TR AR H L L L H H
!

“H R LY B R

[RiEBI

Al DL E s pAL RiE, WAl L@ IP Core Generator T.H =4, Ak
g 4 & P A

Verilog #4k.:

FLASH256K flash256k_inst(

XADR(xadr[6:0]),
.YADR(yadr[5:0]),

XE(xe),
-YE(ye),
.SE(se),
.ERASE(erase),

22(36)




3 B 3.4 FLASH256K

.PROG(prog),
.NVSTR(nvstr),
.DIN(din[31:0]),
.DOUT(dout[31:0])
);
Vhdl 54k
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 23(36)
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3.4 FLASH256K
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i} 5 Hy[11516]
< 3-15 FLASH256K K F£#

PR ZH 5 w/ME = FNE LA
WCA1 - 25 ns
TC - 22 ns
i ) fsf )2 BC Tacc®! - 21 ns
LT - 21 ns
wcC - 25 ns
B R AR A7 it S [ Tovs - us
Wi A7 DR FF IS [ Tavh - us
BRAT PR FFIS ] CRERBRBRD Trvh1 100 - us
B AT 2 5 2 S TR Togs 10 - us
B RRFI [A] Togh 20 - ns
5 I [ Torog 8 16 Hs
5 A& (] Twpr >0 - ns
PEBR DR AR I 7] Twhd >0 - ns
P I 5 2 5 18 I N () Teps -10 - ns
SE LR g ST [H) Tas 0.1 - ns
SE Jhk{H (1 1 HE P (] Tows 5 - ns
M Ik ST TR Tads 20 - ns
b bk /AR PR AR N ) Tadn 20 - ns
i ORI (7] Tah 0.5 - ns
WCH1 Tah 25 - ns
TC - 22 - ns
PR U IR OR R (]| BC - 21 - ns
LT - 21 - ns
wC - 25 - ns
SE Rk ik i - ik ] Trws 2 - ns
PR s ] Trev 10 - us
B AT fifg B[] Thl4] - 6 ms
PEBRES [E] Terase 100 120 ms
BEARAE BRI (7] Tme 100 120 ms
5 B B FFH LA 20 ) Wake-up B[] Twik_pd 7 - us
GUIRZSSE L Tsoh 100 - ns
Ve % 37 i (] Tos 0 - ns
Veex PREFT [E] Ton 0 - ns
!

o [1]iX UL EH AT RE 2 B AT

o [2IXRUHE NI LA, RSP 2L
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e [3J7Ef5'5 XADR. YADR. XE fl YE H5, Tacc MIFFUHIT N SE {55 1) BT . B2
HU 24 DOUT #ORAF BELEIAE T — KA AR E TR 46

o [4Tny IS 45 BAETFA6 BIHARE N — IR BERRERAE 2 W RAAN (8], 6] — AN bR T —Ik
TR ZBIAN R BN [F]— DG P TE N — IR Z AT A RERE B AP IR . XM R
H R T 2 eH BN,
[BIFT A B TEHA 1ns BI_EFHATES EIAT 1ns (19T B H] 5

o [6]i% 155 XADR. YADR. XE # YE 7 £ & /DR ¥F Tacc K [A], Tacc M SE i EFt
WAL TG -

FFFE

& 3-15 FLASH256K & {ER R

XADR

XE

YADR

YE i ! /

T », ! »
nws H H
A i
\ )7_ Tdh
Tdh

4
—
ju

DouT

& 3-16 FLASH256K S#&{ERtFE

SE
ERASE
_’Twhdﬂ_

XADR
XE L
YADR
YE
DIN

“ Trow »
PROG : S R
NVSTR L A
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3.5 FLASH96KA

3-17 FLASH256K 1212 {ER

YE

SE o S

XADR :

YADR

—p T
XE _4} 7 T
ERASE ' Twh £
" Twpr Tnvs - Terase ;:1 Tnhv b i Trgov L

NVSTR T % + i }_

3.5 FLASH96KA
RENE

UG295-1.4

FLASH96KA (96 Kbits User Flash) {72384 96 Kbits, 5
FLASH256K i 7—2(, 3hn 7T EIRIhAERI=N, 155 SLEEP A i,
FLASHO96KA it NREHREI . 27 A7 248 1) % BEANR FE 2 [E e 1, ASalxd Hodt 47
BeE . BAIESRMERMWBEFIIRE, (HACFHIIGEIIRE.

FLASHO6KA HifT 471 B AN FIA7 i B e 2Rk, — 47 1 64 D FIA7E % T
Mk, FIEE R ITHIA BN 32bits, 1717 T A 8N 64*32 bits = 2048
bits. IEERERVESZRFTUERR, —TUHIA =N 2048 bytes, HI—T1H5 8 17,
REE U FTR -

10,000 X '5 71y Jii] 14

it 10 R EAR R AFRE S) (+85°C)
s . 32

AE: 48 17764 %1*32 bits = 96 Kbits
YFFULEERR: 2,048Bytes

PR TR/ 5 A

A K 40MHz
FEBRERH: <16ps

TUEERRISFA]: <120ms

HLJ

AL R 2.19mA/25ns (Vec) & 0.5mA/25ns (Voex)(MAX)
- GEAEERERIE: 12/12mA (MAX)

26(36)




3 B 3.5 FLASH96KA

im AR E

3-18 FLASH96KA i O ~EE

XADR —/G;V
YADR 76;>

XE ——>

YE — > FLASH96KA
SE —>» 737’ DOUT

ERASE —»
PROG ———»
NVSTR —»

DIN —4A—>
SLEEP ——»

wOMN4E
2% 3-16 FLASH96KA #5O0/T43
it 1 I/0 iR
DOUT[31:0] Output | FdfEsiH S 2k,
DIN[31:0] Input EACITETPNISES
X Mk Sgk, vimArihl, HAd XADR[n:3)H Fik
XADR([5:0] Input | FEH—TT, XADR[2:0] H THE#E— T rh i de—17,
—TJU 8 1T, —4TH 64 FIHHK.
_ Y HihbsZk, H TR AT AR o —5], —
YADRI[5:0] Input it 64 B
YE | X HibHEREE S, 24 XE N 0 W, FrE Tt
nput -
1%%0
VE | Y HHHEREE S, 24 YE N 0 B, FrasishtR
nput -
1%}%50
SE Input B E RS S, A AL
PROG Input H{5Y9, mEFER.
ERASE Input ERES, mEra.
NVSTR Input Flash #8715 5, =A%,
SLEEP Input Flash RHRINREIEHIE 5, & PR Flash 1215 TAE.
BRIEER
3% 3-17 FLASH96KA AP EER
5 XE YE SE PROG ERASE NVSTR
AR H H H L L L

UG295-1.4 27(36)




3 B 3.5 FLASH96KA

L5 XE |YE |SE |PROG ERASE NVSTR
LS H H L H L H
TR H L L L H H

!

“H” FELY JoR m P RIR LT .

FRigfHL

A LB RSk )5, Al LLEd IP Core Generator T H =4, HAk
WS 4 % P EH.
Verilog #4k.:

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 #i4k:
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;
PROG:IN std_logic;
NVSTR:IN std_logic;
SLEEP:IN std_logic;

UG295-1.4 28(36)




3 B 3.6 FLASH608K

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
);
MEFS8 & IFE

FLASHO6KA [#i] 5 f1 FLASH256K —%k, i FES3 7 E &%
FLASH256K .

3.6 FLASH608K

[RIBNE

FLASH608K (608 Kbits User Flash) [ {7fifi %% [ )y 608 Kbits. #Ff7#%
B8 FEE AR A2 [ 5 1Y, ANl o H e AT BE & - B 3R S SR AT I R AR A7 D E
EASCFFYIERE T BE -

FLASHG608K 14T fZ4E AI A A48 B Te 4 i, — 4T 1 64 DA AF4 SR c 2k,
YA B e 2R N 32bits, 1TA7E FR G 2 /N 64*32 bits = 2048 bits.
PR R SRR TR, — U A& N 2048 bytes, Bl — A& 8 17, Hptttn
NHIR:

® 10,000 k5 # i i 1]

It 10 FE IR CRFRE ) (+85C)
HAArve: 32

ANE: 304 17*64 %1*32 bits = 608 Kbits
XHFUUEERR: 2,048 bytes

PR TR R S A

UG295-1.4 29(36)




3 B 3.6 FLASH608K

P AAR: &K 40MHz

FEHERER ] <16ys

U R [A]: <120ms

LI

—  PERER/AFLER . 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- GEAEEEREEIE: 12/12mA (MAX)

mOREE

[ 3-19 FLASH608K i O =~ E=E

XADR —,9;>
YADR 76;'
XE —»
YE T FLASH608K | . pout
SE ——>] 32
ERASE ——»
PROG ——>
NVSTR —>
DIN 73T>
wONE
% 3-18 FLASH608K i /43
i 1 110 it
DOUT[31:0] Output a2
DIN[31:0] Input EAETTETPNISES
X Huhbszk, vimArhhk, He XADR[n:3)H Tk
XADR[8:0] Input PH—T1, XADR[2:0] A TiE#—mih iR —1T,
— Ul 8 AT, —1TH 64 FIA M.
AR, LR AT R R —, —
YADR[5:0] Input ;(f ;?hé“ ?ﬁzﬂfjgﬁ% 1T T A — 4
E Input % gﬂlmﬁﬁ%ﬁ%’ M XE K 0 B, Brairiihiby A
£
VE Input & ﬁightﬁﬁ%%%, M YE v 0 B, BT Flthiks A
SE Input Rl ) N P RS I Y SR
PROG Input E5ES, mErFAR.
ERASE Input BERES, mETrFaE.
NVSTR Input Flash $¥57-t15 5, s A .

UG295-1.4 30(36)




3 JFiEAN2

3.6 FLASH608K
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BAEEN

2 3-19 FLASH608K fl R EE %R

B

XE

YE

SE

PROG

ERASE

NVSTR

AR

H

H

H

A

H

L

TR BR AR

H

\‘E‘ ]

“H” AL “L” FoRE T RSHET .

[RiEHIE

A DL E sk FiE, WAl LLiE IP Core Generator T. 27742, HAk

EESS

4 75 IP A

Verilog #4t :
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])

)i

Vhdl #i4k.:
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;
YE:IN std_logic;
SE:IN std_logic;

ERASE:IN std_logic;
PROG:IN std_logic;
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3.6 FLASH608K

UG295-1.4

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

);
END COMPONENT:
uut: FLASHB08K
PORT MAP (
DIN=>din,

XADR=>xadr,
YADR=>yadr,

XE=>xe,
YE=>ye,
SE=>se,

ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DOUT=>dout

);
B} & #115106]
%% 3-20 FLASH608K B FF&%;

H P ZH iR w/MAE = INIE] AL
WCH1 - 25 ns
TC - 22 ns
1 ] B [Rj 12l BC Taccl - 21 ns
LT - 21 ns
wC - 25 ns
5 T o B B A J ST T Thvs - us
R A7 DR RF IS (] Trvh - us
BHEAFAEORFRIT [R] CREARERERD Trvh1 100 - us
B A7 1) 5 4 ST A ) Togs 10 - us
B R FRH [A] Togh 20 - ns
HHE] Torog 8 16 us
5 1 £ B 1) Twpr >0 - ns
PR ORI ) Twhd >0 - ns
P 5 2 5 B I 8 N TR Teps -10 - ns
SE Bz AFE R LN (7] Tas 0.1 - ns
SE Jliki i) vy FLAF- B [ Tows 5 - ns
1/ H5 4 R ST I (] Tads 20 - ns
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XADR

XE

YADR

Dout

U e mME B | R
by 1k PR R B ) Tadh 20 - ns
HE R R (7] Tdn 0.5 - ns

WCA1 Tan 25 - ns
- ; TC - 22 - ns
%UI‘%EU’@ il (R 455 B BC - o1 - s

LT - 21 - ns

wcC - 25 - ns
SE Jik I L~ B[] Thws 2 - ns
Pk 5B (1] Trev 10 - VE
BE A7 () Thot4] - 6 ms
PEBRI ] Terase 100 120 ms
AR R [ ] (1] Tme 100 120 ms
5 B B ML 20 ) Wake-up B[] Twk_pd 7 - us
GUIRZSSENL Tsbh 100 - ns
Ve 2 37 [A] Tos 0 - ns
Veox PRFFT [H] Toh 0 - ns
E!

o [M]iXELYLEE AT A2 A

o [2IXEHE NI AR, (ESLPRAR I 2 AL

e [3]{Ef5'5 XADR. YADR. XE f1 YE BRU5, Tacc WIFFEE AN SE 15510 LA . &
B #Hs DOUT M ARAT ELBIE R — 0 R R E P46

o [A]Tn I FN G EAF IR BIEE & — UCHEBRARAE 2 AT A RAA 8], [F)— A bhkAE T — K
BEERZ AT A BEB S AP (7 — A R ITHE R — AEBR Z AT A BE S AP X PR

R T 2 e R

o [SIFTAMIBIEHA 1ns HY_ LTSI EIAT 1ns f N BT 1A 5

o [6]#%H{5 5 XADR. YADR. XE #l YE 7% £ /DR EF Tace HII ], Tacc A SE Y EFF#T

RIS .
B
[& 3-20 FLASH608K & {ERFF
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3-21 FLASH608K B1R{ERIF

SE

|

ERASE

XADR

XE

Twhd —

YADR

YE

DiM

PROG T

MVSTR

Thv

3-22 FLASH608K Ei&1R{ERTFE

YE

SE

XADR

YADR

XE

ERASE

Twpr

Twh

Terazse

Saied. ."[

Trgov )

NVSTR — %

!
g Tnhv
L

RS 4
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7 -

IP Core Generator 7] LA =4 1§#% User Flash #l1%#{% Gowin Flash
Controller IP, Gowin Flash Controller IP {1ZhfE & GUI %, &%
IPUG901, Gowin Flash Controller IP /7 /755 . % User Flash mJi@id IP

Core Generator 51 Hard Module # ) “User Flash” 724,

7E IP Core Generator 51+ #d5 “User Flash”, 545> &7~ User
Flash [PJ#H 15 B ML E

IP i &

1t IP Core Generator FLiH, Xii “User Flash”, 3§ User Flash 1
“1P Customization” % 1, 1Z%& HAL4E “File” Bt & AEM b O 2 ~HER, 0
@ 4'1 ﬁﬁz]—:\‘o

[&] 4-1 User Flash B IP Customization B O %54

4 IP Customization T x

User Flash L

File

Deviee: | GWIN-2 | Part Number: | GWIN-LV2MG132XC7/16 |

Create In: |E:\ipgaipmject\srt\gnwiniuserjlash ‘

File Name: |gowiniusar7ﬂash ‘ Module Name: ‘Gowi[UsEr’iFlash |

Language: | Verilog -

wadrsd]

yadi[50]

I N A
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+

35(36)



http://cdn.gowinsemi.com.cn/IPUG901.pdf

4 1P HH

1. File BEME: FFRCE =AM IP St SO RIAHSAE S
® Device: E~CACE K Device 55
® Part Number: &7~ A E 1) Part Number 15 &

® Language: FCE =AM IP Wik AR RIRTE S AN TRz
TIRHE, mEFEHINES, ¥ Verilog A1 VHDL
® Module Name: Fit &= 4E 1) IP ¥t X4 module name. 7545 Il 5C
AHE A] B Hr m AR A 44 Bk . Module Name ANRE 5 HiE L FRAHE], £
AHE, N Error #R
® File Name: FCE /A1 IP Bk ST SO 44 o 784G N SCASHE AT 26 35T
YR S A A2
® Create In: FCEEM IP Wit SCHER HAREE . AT LEA M SCASHE H
o B br i, Wl is i SCARHE L Mk Beda ik £ B Fr ik 2
2. 3y EIRHER: User Flash H%i A4z % 5 Device HIIERFH L, WRHEFEAFE
[] Device 15 & £ 7E 5 F 5~ HE B b BR 24517 IP Core M B 45 RosBIHE
K, WK 4-1 s
IP X
IP & Ol E EE, rAEMRE S “File Name” a4 ) = AN 3014,
CLERIAEC B A6 347 48 -
® P it “gowin_user flash.v” N5 verilog i, i FH /)
IP At &, 7=4s2Bi4Li) User Flash
® |P il A A gowin_user_flash_tmp.v, JuH P #&4E IP % it H
AR S A
® IP I E . “gowin_user flash.ipc”, FI/ Al hn#iz st 1P k47 A
B

!
WA B kB RIE 5 2 VHDL, P2 AR RT AN SO 44 J5 458 .vhd
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