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GW1NZ #7%1 FPGA 7= i CRF AN RAS, B LV RRAHN ZV fRAS . LV iR
AR 1.2V iR, 0] B R PR IIRE TR 2R ZV AR SCRE 0.9V 1% H
J&, AICASEEILEINFE .
FE!
LV HAA ZV AT A R 3 FLAS B A

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

Veex MBI, FT450 7 WSS reg b i, SCFF 1.8V, 2.5V,
33V HE, OHESNE, A9kH Veex . Vecio Bank HLJEAR 5 75 ZEr] 78
1.2V. 1.5V. 1.8V. 2.5V, 3.3V HEF RIGHE.

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
HIEH, H5% UG290, Gowin FPGA /~ 4 4 FEH & F s 6.1 & “ et
77 H “ANE 2R POR REH 45 IR % . Veex MIGEAMET 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
o UG847, GW1NZ-2 #3144 Pinout Tl

fal::|:5) 2

e b, 24 0] LD B H AR o {E 2 E B R, a0 iR Veex
T Vccio, Vecio FIBES AR H Z % WBEN . XA S BT BE—EHEF
73] Veex MET Vecio N1k o8 T B 1EIX fra A B, oA 188 Veex £F Vecio
ZHT b E B PRAIE R A

Ve %A Rk at b s i 7 2K .

L E g

Vce HJE - H I (8] O HERE 2 5 Ju FME N 0.2ms ~2ms. Veeio A1 Veex HL R
N RS T HIE S % DS841, GWINZ Z 51 FPGA /=43 4 T}
% 3.1.3 % “HIE FARIER B “HIE EARIER” £, AL THERE EH
TR v, A 2 e He ) “CHYR B REERT R ERME (BT
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e
o IR FHFAI>2ms, M7 ERR LB N Vee, & Veex/Vecios  BARSE B R &5

T EA R 2 A R T TE
o I FHKIA]<0.2ms, UM PIEK FHETE
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GWINZ #34 R POR J& , BC B & 50K U7 1n] B A DA H ) X 840
AT VMG . B ER N SB IN AT AR Z SR R AT OS2 4, X F Y F i ()
NI INAEH Vee 1 Veex it . 7EINAE RS, S BUERE TS Vec=1.08V
H Veex=1.62V. 84T EHIMAI0IT, RS0 IR L 00 & 1% 510
E 1 R

VCC=1.2v VCCX

|

|

|

|

VCC_cfgStart_min=1.08V POR Threshold : VCCX_cfgStart_min=1.62V
|
|
|

| |
1 Thorelay
| |

Tl T2 TO T1 T2

I |
> Tpodey
I I

Ve F1 Veex [ POR BB HLE S DS841, GWINZ %% FPGA /=45 4
T 3.1.5 2 “POR FiE” d1ff) “POR HHES 1" % . POR ZEiR I [A]:

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

THAE IR RIS (8], B e TR AR i 5 18 ) POR filok s B RS, 1X
WA T1, #5: POR KRR AEHEE T2, M2MT T1+Tpordelay, X 75
P FEEE VT 18] N BB INAR . TR RAARAE T2 I Vec=1.08V H. Vcex=1.62V.

PL GWAN-4 A%, % Vee B Ja L, Veex A1 Vecio 7E Vee Z i/ fa 8
11, A84 POR B [P EUER T- Ve FBIRHL . TSRl A A 3.3ms, 1
P DS100, GW1N Z 2 FPGA /=i 20 # F 5 3.1.5 & “POR Riik” H

“POR HLIEZ#1” %, Vcc ) POR H{HZ) 4 0.9V,

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

T2 =T1 + Tpordelay-min = 2.975ms

R, FATTAT LAAE 3 Vee cfgstart = 1.2V * 2.975ms/3.3ms = 1.08V, KT
Min.=1.08V HJE K. IAXHi 2 — LR,

!
PLE TSR R T RS e M 1

ﬁﬂ% Veex IEIL:B%E#/I\_I: EE E/‘] EB/)EI‘—FJL o gﬁ%ﬁ%'f%%ﬁ%/@ VCCX_cfgstart_min
=1.62V HJE K.

BkIhiE

Bt Rp e 2 . B JEA A 2, o7 DM = IR 844 GPA T H#E4TIh
FEVEAS AN 7T
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F—> FPGA HLUEHI AT 24—~ 0.1uF P s 21 .
Xt T Vee 1 R B N\ i AT e A A0 3, BAA S 2540 T s
B 2 Voo B E I SRR AR AL R
1.2V or 0.9V

@ Vce
L

o FB N RiER, 2% 7 5 MH2029-221Y, 4.7uF Al H%5 , 45 £20%.
JTAG T#;
JTAG &

maE SR FPGA 7251 JTAG e B A 454 IEEE1532 Rl
IEEE1149.1 i1 S bRt

JTAG It B B 2 LR EdE B A\ 2 E = 2k 54k FPGA 745 i) SRAM
W, H SR E SR ER . B ST E R FPGA 72 i3 JTAG

Pic B AR

BEENX

T 1JTAG EEBEBERESENX

R /O 257 1t i

JTAGSEL NI | | i -4 g %ZTAG B GPIO R AEC B, K
TCK® | JTAG HATH i

T™S |, NE855 Ehr JTAG HATH 5N

TDI |, 9855 Edr JTAG H 175N

TDO 0 JTAG #4785 ds% H

¥E!

e [MJTAGSEL_N {55 RHA Y JTAG & E A GPIO I HAstF 5 2 TAE G A RAEH: Xt
T/NE 4 (LittleBee) X i FPGA, 4 MODE[2:0]=001 i, JTAGSEL_N 4544 GPIO,
I A JTAGSEL_N Fi JTAG BLE 1) 4 NMEE (TCK. TMS. TDI. TDO) [FIf FfE
GPIO, fHZ It JTAGSEL_N TG JTAG &K E AR E 10, FE ik 5= Hridk A
YA LUK

o [RITCK fFfE PCB FiEH: 4. 7K FHirifH.
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JTAG HgE&E
3JTAG EES%E
"H R1 — 4.7K n
TCK 1 2
TDI 3 4 yceap3
0o > JTAG °
7 8 c1
TMS 9 10 TO.luF
R2 =
4.7K
Ul
VCC3P3 1
o1 /04 VEC3P3
-II|—3 GND  VCC
/02 /03
SP3003_04XTG
!
o JTAG HiMass 6 I HL i, AR¥ESEPr1E i nl % 5 VCC1P2. VCC1P5. VCC1P8,
VCC2P5.
o N HUIFRY JTAG &, Byik& IR E W JTAG (55 LN ESD {#yit f, wlik
45, SP3003_04XTG.
MSPI T #;

MSPI #4

7£ MSPI (Master SPD) =T, FPGA {ENF 4t (Master), litH
SPI 22 1 )\ AR Flash 174 25 s B G5 B Sk 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 I/O .

1'00: 2% 1EXF 2R AF AT dmFEIC &

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] S ‘RPEES(E FHRAE)

MCLK o) FPGA it i 8
MCS_N 0 SPI FrikfE s, KA
MO ) 2 SPI fir %45 31 Slave
MI | M Slave £ SPI i N 53

7 READY 15 51 _EFAHHRAE
FASTRD_N | 1'b1: Read SPI &3, (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 & . #ifk 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 e
N B -
VCC3P3 S les vCC D 100nF
e e MI 2 4.7K —_
DO HOLD
REA"?K 3w CLK MCLK
4 |GND DI MO
R
- SPI FLASH D
1K
3!

e MCLKE5®FEM 1K NHi k.

o HIHKE +5%.

Hix

I A PR ELFE GCLK 4 ey I B4 RN PLL B8 45 D

® GCLK: GCLK £ GWINZ R 417/= i % R R 4, 70 i L R A% IR,
BANFIRIEHE 8 > GCLK M 4%, &4 GCLK mJ it B AL 36 % H 1 i 2h
AN RN 2308 1) A 22 3 YR PR T (CRU)D, A 5 FH B i by N 45 BT DA

HASH B8 4 A IS e P

o PLL: JHIEHCE AR 12 H0nT LLBEAT I B )05 R BE (F5 30RT 73 430) AR AL
B T ARESEDRE .

ESEX

3 EHERBESEX

2 Fx I/O KA | HiHH

GCLKT_[x] /O é)ﬁﬁ%ﬂlﬂiﬁﬁ)\%ﬂfﬂ, T(True), [x]: 4= /mf e
Fe s

GCLKC_[x] 1o LRI BN E I, C(Comp), [X]: 4Jmit

HIFE

LPLL_T _FB/RPLL_T FB

FIAATA PLL BN L T(True)

LPLL_C_FB/RPLL_C_FB

Feifil i PLL G N E T, C(Comp)

LPLL_T_IN/RPLL_T_IN

FEilIA I PLL BN, T(True)

LPLL_C_IN/RPLL_C_IN

il PLL B b NE I,  C(Comp)
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GRS RIS B DY PLL IR, U PLL_T Smfai A o
GCLK &R #h, BEEIERBITAFIHTE B, @3N GCLK_T %t
Ao
EnEH
ik

o R FME SARNER, KA TR0 —RIE 5L Rk
ik, ZNAREXPIRA EEALmE S, XWAME S RIRIEMSE, AAAH
A, B AEAR
!

e  GWINZ %/ 3#F 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 SR FHMEH RS &8 input 2824, H P i
[ 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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BEENX
FA4ESENX
A 11O 2KHY i
RECONFIG_N ||, W55 4 R HLP Rk FRUAHTH) GowinCONFIG it &
[1] T—;L oE \L _‘I%—EEEF: %ﬁﬁﬂuﬁ’%&ﬁﬁﬁﬁf%ﬁﬁ%gﬁlﬁ
READY VO M LA o, et 2 i i e
[1] EL or \;‘ _‘l%—EEEF‘: EEEJ%&%%%%E
DONE VO S A e, e e B S R B SR
¥E!
"1 READY 1 DONE ZRilIR A A open-drain i, #5551 H7. 7EFC & #18], DONE it 0.
READY. RECONFIG_N. DONE &ZH I
[#] 5 READY. RECONFIG_N., DONE £ &
veesps
R R |R
READY 4.7K |4.7K | 4.7K
RECONFIG_N
DONE
D
hva
! 7
® [ HHLJFE X NAC E AL B AT Bank HLE{E VCCIOO0.,
® HI[HKSE 5%
MODE
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ik

MODE 4135 MODEO. MODE1. MODE2, GowinCONFIG i & % 1%
P55 . FPGA L BB B P ik fi &2 RECONFIG N i, #3F 4% MODE
1B 3 NS GowinCONFIG R 7 . MODE[2:0]FH k1% #% GowinCONFIG ]
YRAEMC B, AT B A 2 ] DU A i B8R A o ok ]
R, LR BHETE 4.7K, Nh TR 1K, B TEAE 2R
RIS HASE, L8345 1) MODE & Ik 52 bl 3t ke, Rds H sl
MODE % JHIfE 2814 N 3 C 4z th, BARTE S AR ZR 110 PINOUT FHiFs
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EEENX
TEESENX
L5 /O 27y i B
MODE2 I, PEBSS_ L GowinCONFIG it & #i 0k 45 5 3 0
MODE1 I, PEBSS_ L GowinCONFIG it & #i ik £45 5 3 0
MODEOQ I, WEB55 GowinCONFIG [t & 11 20k 45 5 3t
BERIERE
= 6 R IEIF
fic B A5 MODE[2:0]" | #H < it BH
HhES Host 18 i JTAG 2 1 X /N % &
[2]
JTAG XXX (LittleBee)5 i FPGA 7 i ift 4710 &
AUTO 000 FPGA NN & Flash 2 B HE 70
BOOT B
G 100 fr_b%lz Host idid 12C #2H%F FPGA 7 fi ik
T E
SSP| 001 Ah 5 Host i it SPI 3 1 % /)N % %
(LittleBee)Z Jtik FPGA 7= fhitt 47 Hic &
FPGA {5 Master, it SPI 4 [1BI 4k
GowinCONFIG MSPI 010 ﬂz Flash (s HAhg4F) 152 EE & Hoda it
T E
DUAL FPGA 155k 4M Flash LU B 23
BooT | 110 HEATHLE, 4bi Flash BLE SO
NE Flash 34T B
A3 Host 3@ i DIN 3 11 % /)N 25 i
[5]
SERIAL™ | 101 (LittleBee) 51 FPGA 7 St T B
CPUE 11 A5 Host @ik DBUS 43 114 /)N %5 i
(LittleBee)Z Jtik FPGA 7= fhitt AT Hic &
!

0%} F-—1% MODE & A A 4l s 38 ok i 284, R4 & ok ¥ MODE BRiA CL%th
(GW1N(R)-2 Al GW1IN-1P5 Z41r41, #ZF AR pinout F/iit).

IYTAG Fic & 505 MODE i NME L%

BISSPI Al MSPI #5311 SP1 2 & F ARSI

MIGW1N(R)-4 /IGW1IN(R)-4B H i # 4~ #F DUAL BOOT.

BICPU fit & #:% () SCLK.WE_N 1 CLKHOLD N #Ji1'5 SERIAL fic & #: 3L, CPU
T B B M I S MSPI A SSPI IS B A & L A

6\ #% (LittleBee) X ik FPGA 7= 4bT 12C Fic B # Ui, [FIR 2 FF Autoboot #8555
Jr BHE, FPGA S8 H AT I E Flash S2EL AR AR 58 i & . Autoboot it & 1 1],
12C SDA L8 LR FE NS FRRRAS, A& AT e IR IERICE s 5340, LRI AR5
7 SCL 2k iEvER: MLk RE/NE T SDA 1 SCL WERES L4 [ C fRA B
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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
® {EX GPIO i, nfHfESA k4 H 2.
B!
o [EHLT: Flash V7550, B8R 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
E
P& EE S L, FiRE BB SN E BRI B FE . X T-5¢
W B R, TRESHATIR AL, EFF FPGA #E AN P S i TE.
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 G IR LG B BN R O

6 LEEMSEH
; N
Wy Configurations &J
Dual-Purpose Pin
General I:‘Use JTAG a= regular I0
4 Synthesize [[]Use SSPI as regular I0
General [] Use MSPT as regular ID
4 Place & Route [] Use READY as regular I0
General [] Use DOWE &z regular ID
Unused Pin [ Use EECONFIG_F as regular I0
Dual-Purpose Pin [7] Use MODE as regular I0

BitStream

0K ] I Cancel I I Apply

MSPI: £ GPIO K, A H{E input B¢ output 257,

RECONFIG_N: fE4 GPIO i}, R#eH/E output 58 . SR keEC B it

FEMRAIHEAT, F P42 ) RECONFIG N % Bl 75 4 AT dh (8 B v H P
e READY: £k GPIO i}, A F{E input 2% output 28%4, READY FI{F input

KA GPIO B R UFRC B 46 T HAI B E 8 1, B0 FPGA Jeikit AT

Fic &

-
e SSPI: fE24 GPIO i}, W HIfE input 8¢ output 4!,
[
[
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e DONE: fF ) GPIO i, ®F{E input 2% output 257, DONE H{F input
AU GPIO B 75 PRIUERC B 46 AT AT 8 1, AL E 45 9 5 FPGA
Tk N P
JTAG: 1EN GPIO i, B HE input B¢ output 54,

JTAGSEL_N: fEJ4 GPIO K, ] HF input 5% output 252 .

MODE: {E GPIO Itf, ] F{E input B¢ output 2871, Jy & B it fx
A BEAT, P52 MODE % IR 75 ZLARUEAE B B B 5 (B Ik
RSP ikt i % RECONFIG_ND 2 IEAf I IC E Rl . MODE &% 7]
FRZAEW, REEHRRE N, BTSSR 1)
PINOUT Fift. AIH ECE B =06 N Y MODE 15152 % UG290, Gowin

FPGA /i i FEHEL B T 1Y -
!
W 10 N ERAAH, HAeMEHIEEHER.
FPGA Sl igeE
[ 7 FPGA MERIRB
VCC3P3

FB

C| [10nF
||
1
IN VCC 4 —
2 GND OuTS3 R——22 CLK G
I 0sc

Hrh FB Wi, SRS MH2029-221Y; HFHKE+5%; HEAREE
i10cy00

Bank B JE
%21 Bank fit KR 225 1 51 Pinout T H (1 Power #8473
e UG842, GWINZ-1 #4f Pinout T}
e UGS847, GW1NZ-2 23/ Pinout Tt
o UGB845, GWINZ-1 #f (ZEHZD Pinout Fiit
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HaafF X FFRECERN

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
SPMI/I3C

T

www.gowinsemi.com

GW1NZ £%1| FPGA 77 itk 7 SPMI B2, [FI 4241k SPMI il
# IP, SCHEEY Master i1t SPMI 2% M= 41 Slave #54F3ET HIEE
H, A SRR N Slave FEH] FPGA [ YR . SPMI 21 88 B FE A5 2,
WERRA, CFERmL, MFERIESEEME R S% IPUG529, Gowin SPMI
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