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GW1NZ #7%1 FPGA 7= i CRF AN RAS, B LV RRAHN ZV fRAS . LV iR
ALFF 1.2V ZHE, 7P S H PIRIIFERI TR ZV MRS HRE 0.9V /%
J&, A PASEILR DI
E!

LV WA ZV WA Dh e [E) ¢ 5 2

B R AP S EHE Vee # HL R . Veex 5l B HL T Vecio Bank Hi & .

Veox NEIBIHIR, 2585 W g, S2FF 1.8V, 2.5V,
3.3V HE, SHAMNE, A<M Veex L. Vecio Bank H T AR 75 B ] 7F
1.2V. 1.5V, 1.8V. 2.5V, 3.3V H/EH RIFKE.

HiREigtR

GWINZ ZY 8 HE Z NN F IR, Vees Veexs Vecioo A T B
FHEAL, A% Vee. Veox FIFE ) Vecio it . ANFEBFFFTRE Y Vecio
B, H5% UG290, Gowin FPGA /~ /4 FE0 & F s 6.1 & “ et
F7 R “AE M POR B IG IR £. Veex MIFZAME T Vecio,
B Veeio SRR

HLJR L I HERE TAEVE L, 16275 141 Pinout H11¥) “Power” sheet.
o UG842, GW1NZ-1 #31F Pinout Tl
e UG845, GWINZ-1 #3f (ZMZ Pinout F it

® UG847, GW1INZ-2 i+ Pinout Fift
LRI

Veex AT Vee L HL.

Veex K T2TF Vecio, AR Vecio 251 Hi -
vE!
FEEHBREFEF, W Veex KT Vecio, Vecio AI BB P24 B E 2 22 BRI LR . XN 5 IR
"R — B L3 Veex MK T Vecio ks
LA

Ve R B HF A FIH#EF S U EEN 0.2ms ~2ms. Vecio 1 Veex HL R
L H I A S E TG E 1S S % DS841, GWINZ %4 FPGA =it M #5 T}
313 % “HIE FAREER” B CHEIE EARER” £, AL AR FHE
BRI AT vk, 28 ECi R CHIE EARER” R s ME (BT
Vccio)s
HIRERHE 2

GW1NZ #5 /R POR J » it B HRRT U 1) A B A7 DA ) X 8l
BEATHIAAE . R DR NS INAFAE X R AR AT C 2ol 4, X L U [R) A
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|
POR Threshold :
|
|
|

N FRIAAE T Vee M Veox BtHL . AENAE AR, B HURIE R Vec=1.08V
H Veex=1.62V. ST IRHIIEAIT,  ZR G0 B IR0 A0 2 25k
1 FIRBHER Y

VCC=1.2v VCCX

VCC_cfgStart_min=1.08V VCCX_cfgStart_min=1.62V

| | |
| | |
| | |
| | |
: POR Threshold : |
| |
| | |
| | |
| | |

| | |
_>| Tpoldelay f_ _>| Tporde\ay f_
| | | |
T1 T2 TO T1 T2

Vee M1 Veex 1) POR BI{E LK Z2% DS841, GWINZ %7 FPGA /i #(
T 3.1.5 F “PORFHE” i) “POR HLEZH” K. POR LR [A]:

Tpordelay-min=500US\ Tpordelay-typ=750US\ Tpordelay-max=1 ms.

THE YRR [R], 50/ B i ek 2] POR filk s RS, X
EJET'\!EIE T1, %é}ﬁ POR 4%%&*%5&0 %E?%E‘@J T2, *H%? T1+Tpordelayy izlﬁ‘%%
PEFFUETT IR N BB INAF . TERACRAE T2 I Vee=1.08V H. Veex=1.62V.

PL GW1IN-4 41, 5 Vee &5 L, Veex il Vecio 7E Vee Z B & fE
[, 82 POR BRI B HU T Vee HIEHL. TR RIS T8N 3.3ms,
#5 DS100, GW1N %% FPGA /=i 2 #7 F 4 % 3.1.5 & “POR F#h” F iy

“POR HJEZ%” %, Vcc ) POR R{EZI~ 0.9V,

T1=3.3ms *0.9V/1.2V = 2.475ms

T2 =T1 + Tpordelay-min = 2.975ms

Rk, AT LAASF] Vee cgstart = 1.2V * 2.975ms/3.3ms = 1.08V, kT
Min.=1.08V MK . HFAIX R — AN A BIERHEE
!

PLETHE R IR T R 2R PR .

R Veex i b — A~ LA HIEH L. FH R B 2 Veex cigstart_min
=1.62V JEK,
BEThEe

FEXRRE L . B BHIRA R, W] DUE A =R GPA T H AT
FEPPAE AN T
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FL IR
fF—A~ FPGA HLJ i AN BIA0E 44— 0.1uF P i 25 5.
ST Vee 1% HLUE fy N\ i 34T S A0 3, AR S H A0 R s
B 2 Ve B EMA SRR AL
1.2V or 0.9V
% Vee
C
a.7uF
Horb FB AHEEk, %15 MH2029-221Y, 4.7uF M & 2, K £20%.
JTAG T#;

JTAG #iA

kSR FPGA 7251 JTAG e B 454 IEEE1532 Rl
IEEE1149.1 i1 S bRt
JTAG it B A 22 LR R 2E B\ Bl = 2 54k FPGA 7754 i SRAM
W, HERE SR ER . B ST R FPGA 72 i3 JTAG
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[LW=R S

BFEEX

R 1JTAG EEEREFESENX

(=9 B /O 27 i B

JTAGSEL_NM | |, W55 Ehr | K JTAG BN GPIO Yk & NRL B &, (KHEFE
TCK®2 | JTAG HATIH BRI

TMS I, WS Ed | JTAG H47HER A

TDI I, WEkEs Ed | JTAG S ATEIEMA

TDO o) JTAG H: 47 %d i H

!

e [MJTAGSEL_N {55 REY JTAG & B N GPIO Jf B2 )5 20 TAE 5 A A/EH s b
F/NE % (LittleBee) X i FPGA, 4 MODE[2:0]=001 i, JTAGSEL_N %444 GPIO,
JEE A JTAGSEL N il JTAG FR & 1) 4 ME# (TCK. TMS. TDI. TDO) [Ai 1k
GPIO, {HZ It JTAGSEL_N TG JTAG &K E AR E 10, F 5k 5=tk A
B AR
e [TCK %7 PCB i%#: 4.7K THiHifH.
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EEE2ME EH KK

JTAG Hig&%E
3JTAG EES%E
il RL— 47K 1
TCK 1 2
DI 3 4
VCC3P3
TDO 5 TTAG 6
7 8 c1
*— ——x
T™S 9 10 To-lu':
R2 =
47K
U1
VeesPs 1 VCC3P3
. /01 1104 QL9
.|||73 GND  VCC
1102 /03
SP3003_04XTG
|

o JTAG HiMEss 6 I H i, AR¥ESEPR1E i nl % 5 VCC1P2. VCC1P5. VCC1P8,

VCC2P5.

o N HIFRY JTAGEH, Biibi BB JTAG {55 Lahn ESD fRy/8 ), mlid
5. SP3003_04XTG.

MSPI T &;
MSPI #5348

7£ MSPI (Master SPD) =T, FPGA {ENF 4t (Master), litH
SPI 22 L )\ A6 Flash 174 25 s B b5 B S fid B FPGA 4 3 SRAM.
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BEENX
F2MSPI it BEERHESEN
B AR 1/O A4 L]
l,
RECONFIG N Fhk: 55 GowinCONFIG fit
N s K H Bk 53 Gowin fil &
1'b1: TR DO S T AR L B
READY |
0 1'b0: 45 114 5 k7 SR
AR JTAG BRI AT,
DONE I/O 1'b1: RN 5E R FERE &
1'00: RFENIMFERCE
l,
MODE[2:0 MODE i%&##/5 5 (f£ READY %A
[2:0] A ‘RPEES(E FHRAE)
MCLK o) FPGA it i 8
MCS_N 0 SPI FikfE s, KA
MO ) 2 SPI fir %45 31 Slave
MI | M Slave £ SPI % N\ i
7 READY 15 51 _EFAHHRAE
FASTRD_N | 1'b1: Read SPI X, (SPI#§4: 0x03)
1'b0: Fast Read SPI #x (SPI #5§4: 0x0B)
¥

o  MSPI fit B A 1 I AR AFAE +10% (5 B 5 ) 5 + 5% (/N 28 14 5 R I iR 2
e  MSPI it B0 B iR _EERANR K F 66.6MHz.

o LI HIF KT 30MHz /T 66.6MHz i 75 EAd ] Flash ) sy U 1) 45 20 5 41 & 4z 1%
FASTRD_N &, ik FASTRD N J5, W &% KT 5MHz.

o  HIEAE T 30MHz i, FASTRD_N &g 2sEIw],
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MSPI B ig&%
& 4 MSPI BB ig&E
VCC3P3
U R c
MCS N . o
VCC3P3 = 1 CS VCC 8 D 100nF
— T MI 5 ; a7k L
DO HOLD
— MCLK
R 47K 3 oo oLk 8 C
4 GND DI -2 MO
R
- SPI FLASH D
1K
!

e MCLK{ES M 1K FHiHH.

o HIIHME £5%.

Hix

IS b 7 B35 GCLK 4 IsH e /28 IR PLL IS b JA

® GCLK: GCLK £ GWINZ R4/ fh % R R 041, 70 il LR B 2R,
B RIRPEME 8 > GCLK M 4%, f:/> GCLK 1 L i s G145 L F 1 B e
B N TR 32308 PRI A 22 UK B 0 (CRUD, A3 FH & FH BRI bt N BT LA

S4B 2 (RIS A R

o PLL: JEIECE A RS HnT LLEEAT IR B R S0 8 B (F B o Ji) s A Az
WE L, 5D R

BFEEX

= 3 I ERNESEX

Ak VO X | i

GCLKT [x] o, é)fﬂﬁflf’iﬁﬁ)\%ﬂiﬂ, T(True), [x]: 4xJah
Fr5

GCLKC_[x] /o 4 R R AEI, C(Comp), [x]: 4RI

B

LPLL_T_FB/RPLL_T_FB

FEAIATIL PLL RGEINE L, T(True)

LPLL_C_FB/RPLL_C_FB

0140 PLL AR NE I, C(Comp)

LPLL_T_IN/RPLL_T_IN

C
A4 PLL B 8hi NEIE, T(True)

LPLL_C_IN/RPLL_C_IN

JEAT PLL B b NE L, C(Comp)
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GWINZ 55 FPGA *fh B 16 5 GOWINEE

UG293-1.3.3 A AL
B pha N IR
GRS RIS B DY PLL IR, U PLL_T Smfai A o
GCLK &R #h, BEEIERBITAFIHTE B, @3N GCLK_T %t
Ao
EnEH
ik

Z oA — MR SR BB, KA Z ) —RE 54—
ik, ZNAREXPIRA EEALmE S, XWAME S RIRIEMSE, AAAH
A, RPEAE
e
o  GWINZ # {3 LVPECL33E. MLVDS25E. BLVDS25E. RSDS25E. LVDS25E:
o HISFFEMMM, ASCRFEINRN.

e  PCB it Z /- £k B PTH= HIE 100 R /e Ay .

READY. RECONFIG_N. DONE
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Bk

RECONFIG_N, #*T FPGA 2 &I E1ThAE, RECONFIG_N
PR FPGA Tyl AT 5 s B $e e . VE I B & R, 75—k
s AN/ T 25ns [RAK HEF 2 5l GowinCONFIG B B, i s hiuia
MODE 5 B {5 5 nak e ass i s . F 7 o] LS 9 5 38 45 1) LA i
M H2 B B 75 SR il 2 A AT BT

READY, Rfi READY #i =it FPGA A g4l B 1%/E, READY 155
PG G 75 R 284 |- et %2 RECONFIG_ N 7 IR EARAS . 1EANE S
IS, %5 5 output 2L, AT LIFER FPGA METRER HEATECE . 281k B &I
B&MR, READY (&5 AmB T HEEKRMK, W READY 15 5748 HKH
o FoNinput KA, H P AEE H &8 BRSNS A N {& READY
55 AREIR I B 2

DONE, FPGA BCEIIMFrEE S, ECERNIIE DONE fE5 4. 1E
NECE IR, N output K%Y, WTLLFE/R FPGA MATEC BT 2 BRI .
YECE IR, DONE 55 N, RN TIERES; REIEARTH
SR E RIS, DONE 5 5 R FHMEH RS &8 input 2824, H Pl
[ B 18 B AR 28448 A N $ % DONE 155 DLIEIR Hogk N L

RECONFIG_N 5 READY & FHKH-TIRASHS, DONE {5 5 e fREFE
GRS . 8 JTAG HLER AL B SRAM [t #2r, DONE (Z S E A =
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BFEENX

FTAESENX

SR 1/0 257 it B

RECONFIG_N ||, W55 4 R HLP Rk FFUAHTH) GowinCONFIG it &
1 EE BT 4R AT AR B E A T SR R A

READY VO, S i e S e B P R

R NI SE R R R B

RSP R 58 g A IC B g e B 2R

DONE! /0, WEgg LA

!
[ READY #l DONE 2R IMIRAS v open-drain fiy i, P985 F4r . £E R & J1H], DONE it 0.
READY. RECONFIG_N. DONE &% %
[l 5 READY, RECONFIG_N., DONE &£ i
veesps

000

READY 47K |4.7K |4.7K
RECONFIG_N
DONE

1
o

!
® | fu ALYEYRS NS B R L Bank FLISAH VeeioOo
® HI[HAFE 5%,

MODE

it

MODE fi3#5 MODEO. MODE1. MODE2, GowinCONFIG H¢ & #i ik
HE5. FPGA L HLEKH T kb &% RECONFIG_N i, 2844445 MODE
1B 33 NAH M Y GowinCONFIG k7 - MODE[2:0] 3k i%#% GowinCONFIG [¥)
YmFElC B, F P A TR B S ] DU A e B ) O 2R [ 2
ERFERRZ, R PSR 4.7K, FHEMEMER 1K, BTN EEER
I ANE, s MODE & R e 4 b 3 ik, Rdf 3 sk 1
MODE & MIfE st N3 e, BAE S H N 21410 PINOUT Fift.
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BEENX
TEESENX
4R /O 27y i B
MODE2 I, AEEES GowinCONFIG it & #i 0k 45 5 3 0
MODE1 I, AEEES GowinCONFIG it & #i ik £45 5 3 0
MODEOQ I, AERES GowinCONFIG fi & i ik 515 5 o 1
BERIERE
= 6 R IEIF
fic B A5 MODE[2:0]" | #H < it BH
A Host 385 JTAG $2 L6 /N3 i
[2]
JTAG XXX (LittleBee)5 i FPGA /i ift 17 it &
AUTO 000 FPGA M & Flash iz B #8317 i
BOOT B
G 100 fr_b%lz Host ifiid 12C # F%f FPGA 7= fi itk
ITHCE
SSP| 001 A Host JE 3 SPI 432 16 /N3 i
(LittleBee)Z Jtik FPGA 7= fhitt 47 Hic &
FPGA {5 Master, it SPI 4 [1BI 4k
. - i N
GowinCONFIG MSPI 010 ﬂz Flash (iAth#ff) SeHED B 2k it
T E
DUAL FPGA ik 5 4h5 Flash 2B AC B £
BooTe | 10 HEATHLE, 4M Flash BB Je0 B M
NE Flash 34T B
A5 Host 3@ 3 DIN 32 116k /)N 25 i
[5]
SERIAL™ | 101 (LittleBee) 51t FPGA 7 St T B
CPUE 11 A5 Host 3@ 3 DBUS 42 156 /N3 i
(LittleBee)Z Jtik FPGA 7= fhitt AT Hic &
¥

o  UIXfJ—2t MODE &M% A 4l 55 R, AR ki) MODE B\ C 4
(GW1N(R)-2 Al GW1IN-1P5 Z41r41, #ZF AR pinout F/iit).

o [YTAG ML E 5 MODE i NMETC K

e  BISSPI F1 MSPI 520 SPI 4 1 /& FAHM AL .

e HMGWIN(R)-4/GW1N(R)-4B H i # A3 % DUAL BOOT.

e BICPU Mt & 1\ /1 SCLK.WE_N #1 CLKHOLD_N & 5 SERIAL fit & #3:H, CPU
T B B M I S MSPI A SSPI IS B A & L A

o  BUNEIK(LittleBee) 5 i FPGA 7= fhAb T 12C it B iU, [FI 2 FF Autoboot fizt, i
F LS, FPGA Je HAT MM B Flash is2E L Rrii £ 52 il Bt B - Autoboot i & #H],
12C SDA ZR AR FF AN _ERDIRAS, BB & T Re VR IEMIRLE ;. H4h, BRI 4R
b4 SCL £, ik HIERBJREH T SDA 1 SCL Wk 55 ERi) C MiA 2344
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JTAGSEL_N
Bk
JTAG B FME 5 . HESEPAH R E JTAG EHE AN GPIO, N
o F ST RS B S JTAG & 45 4 GPIO, JTAG B & I fg
2, M P ardE Rk JTAGSEL N #H7 K& tniH PR E JTAG EHE
H, N JTAGEEhaE—E T H.
FEEENX
T7ESEN
B AR I/O 257! i
JTAGSEL N | e ‘J/TA(;: EHM GPIO k& NICE B M, 1k
HL A 2R
!
JTAGSEL_N %5 JTAG AL & 1) 4 NMEM (TCK. TMS. TDI. TDO) # &N GPIO 17
HEHJFRR:
® JTAGSEL_N %% N GPIO i, JTAG &I HBEME A & & .
® JTAG &KX E N GPIO I}, JTAGSEL_N R AefFE A B & 1.
FASTRD N

www.gowinsemi.com

BhR

MSPI At &% 52 H SPI Flash 3 ik #{E 5. 24 FASTRD_N & P
AR AR ; 24 FASTRD. N YA FESFI A E e B . 4N K
(] Flash mEif it B E I8 ANE, BARESHE AN Flash (K55 T .

BFSEX
RBESEX
(=9 B /O KA Wi 1
® {ENALE NS, AN, W5 Fdi, READY
FASTRD_N 110 55 BT R MSPI L B A X
® {EJGPIO K, AT FHfEHASHm AL,
!
o [EHLT: Flash V7550, B iR A 5T 30MHz.

St
o KHLF: Fi# Flash Vi) 4, W4 i=REHE AT 30MHz, /T 80MHz.
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Bk
NECRAHEE = 11O IR ZR, S s 3R E) FPGA 7= i S R ICE &
RHISE Bl /O (- T R 501K FPGA b HJ5 AR HEAT AR (T I B #E 2 11,
Hc B AH S I B E N B A . Bl E RN G, PR N
AV (/3 S Y b vivt =< B =B BV DICER: T80 W= BV s
!
P& EE S L, FiRE BB SN E BRI B FE . X T-5¢
W B R, TRESHATIR AL, 5 FPGA #ENH PSR T 2.
IS s PR S YR B T
1. I E PR IE AT R AR TR
2. TESREF:FEFE “Project > Configuration > Dual-Purpose Pin”, 1]
6 FN.
3. AT R T B B I RS O

6 EEMEH
; N
W Configurations &J
Dual-Purpose Pin
General D Use JTAG as regular I0
4 Synthesize [[] vse SSEI as regular I0
General [] Use MSPT as regular IO
4 Place & Route [7] Use READY as regular I0
General [7] Use DOME as regular IO
Unused Pin [[] Use BECONFIG N as regular IO
Dual-Purpose Pin [7] W= MODE sz regular I0

BitStream

=
=]

| [ Comcel | [ apply

MSPI: £ GPIO K, A H{E input B output 2571,

RECONFIG_N: {E4 GPIO K, HEEHITE output 287, JyfRRmEL & it

FEIFA)3E4T, F 2 H RECONFIG N & It 7544 AT a4 18 B A & H P
e READY: /£~ GPIO i, 7] FI/E input B¢ output 2574 . READY H/E input

AU GPIO B 75 fRIUERC B 48 AT AT E N 1, B FPGA Joikid AT

-
e SSPI: fE24 GPIO i}, W HIE input 8¢ output 4!,
[
[ ]
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it &

e DONE: {E} GPIO i, ®HI{E input 2% output 2574, DONE H{E input
A GPIO B 75 ARIERC & T aar HATiGE N 1, S INECE 45 58 5 FPGA
ToiEHE N PR

e JTAG: {EN GPIO K, n]H{E input B output &7,

JTAGSEL_N: fE GPIO I, HJFIfF input B output 257!,

MODE: ffy GPIO i, T input 5% output K7 . Jy N & it 2
AT, P& H MODE & il 75 Z AR UELE FC B i (b HEE R
HLSP ik it 2 RECONFIG_N) 24t IEff AL B A =0{H . MODE &% 1]
SHEAER, KREZEE RSN, BAAES 254 N a4
PINOUT Fft. A [E AHC B 455Ut B2 %) MODE 1Hi% 225 UG290, Gowin

FPGA /i 4 FEHL B F A o
e
W10 O EWAAA, A MEHIEEHER.
FPGA MERIREBRESE
7 FPGA SMERIRH B
VCC3P3

FB

C| |10nF
|
1 IN VCC 4 —
2 GND  OuTl3 R——22 CLK G
== 0OSsC

Hrh FB iR, SRS MH2029-221Y; HFER E+5%; AR
+10%.

Bank BB [E
#2eEH) Bank fiL SR 1522 1 %1 Pinout F-# ) Power #47.
e UGS842, GWINZ-1 %4 Pinout FJiit

e UG847, GWINZ-2 #4f Pinout F#i
e UG845, GWINZ-1 #31F (M Z Pinout F /it
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HaafF S FFRBCERN

GWINZ-1

& 9 GWINZ-1 R E#R

EEES JTAG AUTO BOOT | SSPI MSPI SERIAL

CS16 Yes Yes Yes No No

FN32 Yes Yes No No No

FN32F Yes Yes No No No

QN48 Yes Yes Yes Yes No

CG25 No Yes No No Yes

FN24 No Yes No No Yes

GWINZ-2

® 10 GWINZ-2 ie B =

3 JTAG AUTO BOOT | SSPI MSPI SERIAL

CS100H Yes Yes No No No

CS42 Yes Yes No No No

QN48 Yes Yes No No No

CG56 Yes Yes Yes No No
SPMI/I3C

T

www.gowinsemi.com

GW1NZ £7%1 FPGA /=5 Nk 7 SPMI 32 L, [FIH2 4L SPMI 28]
% IP, FHEN Master it SPMI £z 14 4M5E 1) Slave #8437 FYRE
P, [R5 BR 1 9 Slave #25t] FPGA [ FL IS FE . SPMI 454 Ze BRI =,
WEMR, CE®S, BFEIESRYE 2% IPUG529, Gowin SPMI
M5 . SPMI BRGSO ES% UG842, GWI1NZ-1 #/F Pinout F
e

GW1NZ %741 FPGA 284Nk 13C Mk ixH| 23 tiit% s, S #F SDR %
i, 3#F 1I3C SDR Master #1 13C SDR Slave TAE# . 13C #5113
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