GOWINSS

HEEBE EBH KRk

GWI1NS %%l FPGA =&
HHEFR

DS821-1.8, 2023-06-30



HEARFRA © 2023 I A EESHRERHARAT

GOWINEE, Gowin. /&l LitleBee. 75501 7 B 2 4 S AR 647 4 7] P
Fbr, AT IRBI AR bR, Hr AR R NG & . REAR D7 HmiraT,
FEATERALAADN NEASE BT Efl. AN E N e, JEAE MR
et

R BTAER

ASCREFEARIZ FARATHZ R VAT, IR DA R B R, s AAE I B e 5 Uik T4
A RARALVF R] o B =~ AR SL P i A B 2R 2R AF R B I SR 24, mr 3R
BEASARIATATE AR BARE R T . mo B R o A i B/ s A EAR ]
W7~ B 7R AR OR, B AR dh AR E L@ IE AIE . SE E BORHE AR AL RO B e A
WP BRBUESS, AR, @S Pn eha S rcr. B L e A AR
FERT5E %@T%ﬁ&ﬁ&ﬁ&#&ﬁ UE, PR R B SO AR A B BN,
HARFATEEN o 2 2P AR R U 0] 1 6 SR R AT 38 N ) BE T



RAER

H

A

i

2018/08/30

1.0

FIUGRRAS o

2018/11/16

1.1

1 GWANS-2C 281 A

2019/04/30

1.2

E%ﬁ)ﬁ&?ﬁiﬁf CENERRTENEEPTIES:
AR P A IR E S T O S

2019/10/09

1.3

UX Wi A 284 Veox 7 K T80 45T Veeios

BN GW1INS-4C/4 2844,

GW1NS-4C/4 234+ #) BSRAM A3 HF Wi A 2
HHT Cortex-M3.

2019/11/14

1.4

Hhn CS49 HEE(E A
BN 110 £
5% IODELAY #fiik

2020/03/18

1.5

i GW1INS-2 CS36U 2515 5

#4n ADC 275 H K [ s

GW1NS-LX2 #4f VCCIO HiJEE [ <1.8V;
B LR B T SR 5

AR CLKIN SR 454 .

2020/07/29

1.6

14111 GWINS-4/4C MG64 3451 5.

2020/11/27

1.6.1

5 35 ARM Cortex-M3 2 (1) i

e LAFAR

2021/11/11

1.6.2

e /0 HAFARiE. ST RE RAEN A

2022/07/21

1.6.3

FEHT 11O HERE TAE 45
BRI T TR Vo B8 KAl s
N2 T USB 2.0 PHY R FE.

2022/10/20

1.7

B8NS DC L PR Al 93 B

BB GWINS RYI# 4zl

H & 4-5 POR HLEZH.

M GWINS-2. GW1NS-2C K5 E .

2023/02/23

1.71

R 3-1 GWIANS R%1 FPGA 7= S RE R4 1/0 28
)R IR Rl E

FHR 4-3 BHIE TR,

BB 4-8 #E#E TAEVEEIN DC H AR

B 3.4.4 7 RETAERCE -

HT T B N A IR S B

R 4-1 é’éﬁﬁij({ll. .

fHE: Slew Rate F{AH I3k .

H R 4-24 GWIANS-4 234141 71 INAE I R4
WGyl 2] 3.5 FH P INAF BEUR(GWINS-4).
1BE B LVDS HIM SR .

2023/05/25

1.7.2

T 3.4.2 1A 2 B A K
MIEE GW1INS-4C (1 User Flash [rAH (5 &,

2023/06/30

1.8

¥ 110 R4 7R = B 10 B R e B & N E




H ]

JRCA

B

3-7 110 i m N B A .
B GPIO BRURAS AR IR
BB MIPL S N\ HE AR SRt A
BHR 4-3 I ETHRIE.

i GW1INS-4 QN32 H 35 E..




H %

= 55 ST i
3 = 5= iv
R TR e s Vi
(I S N = R 1
1l B T T 2R ettt 1
1.2 AT IR ottt 1
1.3 AREE . ST oottt en e 2
1.4 AR FLREE IR oottt 3
2 FEEREIR oot 4
2.1 BEPEREIR .ot 4
2.2 FERMBIRFUZR oot 6
2.3 FFBEB TR oo 6
B BEHIG oo 7
B BEFIHEIE] ot 7
3.2 AT B IHBE B IT oottt 9
3.3 BIIATAHIAEER oot 10
33T 1O HETHRIE oottt 12
3.3.2 L LVDS BEH 1ot 15
B33 VO IBHE oot 17
3.3.4 VO BHRETAERETR (oovoeieeeee s 19
3.4 HUREASFEHUAERESEEL e 24
B AT oottt 24
3.4.2 TERBEBFICE I oo 24
3.4.3 TEMEAB AT DI E oot 26
344 BEIGATIIAETCE .oveveveeeeeeeetete ettt 26
KB 3 S 27
348 LA oot 27

DS821-1.8




H %

3.4.7 BSRAM FEAERETR ..ot 27
B.4.8 IHEIBEIR ..ot 28
3.5 JHP TAAEZEE(GWINS-4) oot en e 30
N T TR 1T 30
3.6 BUTAE TAETEREER ooooeeeeeeeeee ettt 31
oI TR T 1 OO 31
B.8.2 TEHLTT oottt ettt ettt ettt ettt ettt ea e ear e 31
3.6.3 DSP 3/ EBEIAL B ...ttt 32
T A O] 5 (=) 1Y G TSP 32
O A8 TR 1 OO 32
T A 0o 15 (=Y 1Y/ K TSP PP PPN 34
BL7.3 JERIEBE .ottt ettt ettt ettt ettt n et 35
BT ANVIC oottt ettt ettt 35
B.7.5 JEBIBEIR oottt 36
O AT T OO 37
B.7.7 SEMTBR oottt ettt 37
B.7.BUART ..ottt ettt ettt 39
KK T = I OO 40
A [0 T ] =T OO T TR 42
KT I B U 44
3742 PITFMET oottt 44
A T T 4 TR 44
B8 T ottt 44
ORI T T .1 2 OO 45
B.8.2 BHAHFE oottt 45
B.8.3 THIIH T T ..ottt 46
3.9 KR ettt 47
O g = I YA 47
BuAT AR B oottt ettt n et 47
3111 SRAM ZHAE .. ceeeeeeeeeeete ettt ettt 47
B 412 FIASH ZHAE «.voveceeeeeceeeeeeee ettt ettt 47
312 IR oottt ettt ettt 48
A FESIEIE oo 49
e I 25 OO T OO 49
AN ZEXTIERTEFE oottt 49
A2 HEFZ TAETER oottt n e, 49
A.1.3 BT ETFRIZR o 50

DS821-1.8




H %

A4 BATTREFVE oottt 50
BB POREFNE oottt ettt 50
B2 ESD TEAE ..ottt 51
A.3 DC HLEFNE oottt 52
4.3.1 HEFFE TAETERE DC HLFE oot 52
A.3.2 BFAS T oottt ettt n e 53
B.3.3 1O HEE AR oottt e 53
4.3.4 B3 /O DC HL N (oot 55
4.3.5 Z3 110 DC HL N (oot 56
O3 S OO 57
N 1[0 5 OO 57
B.4.2 CFU JFIAFVE oottt e, 57
4.4.3 BFBHRT 1O TFIHFIE ovovoeeeeeeeeeee et 57
4.4.4 GearboxX TN ..ooviiceeeceee et 58
4.4.5 BSRAM JFTEEFIE ..ovveieeeeceeee ettt 58
B.4.8 DSP JTIFVE oottt e, 58
AT FrPERIRTFIREFIE oottt e, 58
4.4.8 BIAHIRTFIEEVE oooovieiece e 58
4.5 COreX-M3 HLAURETE .oviecececeeeeeee ettt 59
4.5.1 DC HHLAEFVE oottt 59
4.5.2 AC HLAFFME oottt 59
4.6 T INAFHEFTE(GWINS-4) oottt 60
4.6.1 DC HEAUFFME oottt 60
4.8.2 AC FEAFFME oottt 61
B.8.3 FFVEIT T B ettt 62
A7 GRFEAE LTI FEFRTE oottt 63
R LG ¢ = SRR 64
SR B e OSSO UOUUUURRRORR 64
5.2 BFEFBEBRTRIRMI 1.eoveeeeeeeeeeee ettt 66

DS821-1.8




KIEESS

B Hx

B 3-1 GW1INS-4 23125k = K
B 3-2 GW1INS-4C #fF4s R =K
I 3-3 CLU it &
Kl 3-4 10B Z547r = &
Kl 3-5 GW1NS-4C/4 2%4F 1/0 Bank 4 fi 7 i
K 3-6 H LVDS # it ZHHER
Kl 3-7 1/0 B4k N m e B
3-8 IODELAY 75 & &
3-9 GWINS [ 110 5 f7es A
3-10 GWINS ) IEM 7m A
3-11 Fi@e T /0 B L R K
3-12 SDR #:\ N 1) 110 AR 45t n =
3-13 1/0 1241 DDR #ii A\ 7 i &
3-14 1/0 124 DDR it 7 & &
3-15 1/0 24511 IDES4 f An = K
3-16 1/0 #Z#E) OSER4 fii i/~ K
3-17 1/0 251 IVideo i N\ 7n s &
3-18 1/0 #Z#E ) OVideo #irHi 7~ &
3-19 1/0 245 (1) IDES8 fit An A

3-20 /O ##E ) OSERS i/~ K
3-211/0 Z#E ) IDES10 f A7~ i
K 3-22 1/0 24 f) OSER10 #ir i s &
Kl 3-23 1/0 ##i1f) IDES16 i th 7~
K 3-24 1/0 24 f) OSER16 %ir Hin s K
Bl 3-25 Fuf I Pl 1 S 0 S 1 i K et =X
B 3-26 7 i Bl
Kl 3-27 B 5 I g
K] 3-28 Hui [ B Ak
3-29 Cortex-M3 £5 4 HE &

DS821-1.8




SRS

Pl 3-30 DEMOCR ZEFE RS ovveceeeeeceeteeeeeeseeeetee s ee st en et sese et en s s e en s s s s esens st ansnaesenssansenan s nensenenens 37
B 3-31 Timer0/ TiImerT G5 RIMEI .....vivieeeeeceeeeccec e 38
B 3-32 APB UART BUFFEIING ... eesee e st see st n e esenssneesnennennan 39
B 3-33 Watchdog FETE T TN ...t 41
B34 PATFMIE oottt ettt ettt ettt ettt ettt eaeneananas 44
I T o I OO TEOR 45
2] 3-36 GWINS-4C/4 HCLK TR ZZ I ..ot 47
T p e sis 1 OO 62
e RN sy OO T TR 62
A-3 JH P N AEHEBRAEVEIT TR oottt n e eneeas 63
B BT A TTTEES oottt ettt ettt 64
5-2 %5 CorteX-M3 Z3EMT A JTIEES oottt 65
5-3 BT A2 5 15PrOAUCHION .......vviiieecee ettt 65
5-4 5 Cortex-M3 2356 42 T712:-PrOQUCHION ......cveeeeees et 65
5-5 GWINS-4 B AEEFBEBRTHIRMT ..ot 66
5-6 GWINS-4C 2 FEFBEFRTIRM oot 66

DS821-1.8 \Y




RHEX

RHEX

BT ARIB . T oottt a et es ettt ettt ettt 2

21 PERIBEIUZR oottt ettt 6

2 2-2 PR BRI KT VO /5B LVDS SFH v 6

% 3-1 GWINS #71 FPGA 77 it SCHF % 1/0 BB R PIETCE oo 12
2 3-2 GWINS SZHFIIHIN 1/O S JL A3 ATIRECE o.ovvveeeeeeeee et 14
ZE B3 T T N2 oottt s ettt ettt ettt 17
S N N L Ta = OO OPRORRTUORRRR 25
F 3-5 WU TR AL S HIE T IICE TR oot 26
F 3-6 Dy WU TR AL S HIE D FEBLE TR oo 26
2 3T IR IRTL B FUZR oottt ettt 28
Z2 3-8 NVIC HHHT T EETR ..o 35
22 320 MBI, TIMIEI T B T oottt ettt e e et ee e e eee e e e e 38
22 3-10 UARTO/UART T ZFAEBE oottt en e, 40
Z2 311 WAtChOOG ZF 7 % <. en et n st en e e en e, 42
FE 312 GPIO ZF AT R vttt t ettt b ettt a ettt ettt 42
ZE BB PLL HFITTE Xttt ettt 46
% 3-14 GW1INS-4C/4 &A1 Fr R B8 204 BRI L., 48
B ) o N = FOO USSR 49
B I 1 30 B () - TP 49
FE4-3 HLIE ETEREER oottt 50
FE A4 BETREETE ©oeeeeeeeeeeee et 50
e A-5POR HIIEBHL oot 50
22 4-6 GWANS ESD — HBM....cooooececeeeeeeeeee e 51
Z2 4-T GWANS ESD — CDM ..ot 51
3 4-8 HEFE TAEVEFEI A DC HLAUEEE oo 52
FE A T ATHIIM vttt ettt a et e ettt ettt ettt ettt 53
A0 1O AT A E B oottt 53
F 4-11 B /O DC HEARFNE oottt 55
T A12 Z255 1O DC HL L oottt 56

DS821-1.8 Vi




RHXx

FEAABUO FFVEBEL oottt 57
FEA-14 CFU BT TFE B ittt ettt 57
FE A5 IREBTTIEETE <ottt 57
2 4-16 GearbOX B TEZE c.oo ettt ettt 58
F 41T BSRAM I FEBE .ottt 58
AN DSP HF JFE B vttt ettt 58
A1 T ETREFVEB B oottt 58
e 420 BAHIFFEENEB L oottt 58
B W 1 OO 59
FEA22 B BB oottt ettt 59
F 4-23 GWINS-4 2315 P INAE DC L EFTE oot 60
F 4-24 GWINS-4 B2EF FIINAEIT F B H oo 61

DS821-1.8 vii




1 RTATFM 1.1 T A E

m

1sa:

i)

1.1 FHARE
GWINS #2751 FPGA 7= f#ds T F 245 =3 518 GWINS 27
FPGA 7= iR A . PRI E B, WEREEMIANE. AN ffEsen
B DA 28R B e B FBH P IR T e =2 Sk GWINS &7
FPGA 7= 5 DL S st BB Tk B K AFE .

1.2 ¥
W B E 2k SR M xE www.gowinsemi.com.cn A DL R #. BE LA
A ISR
® UG290, Gowin FPGA = /i 4w F2lic B F it
® UGS823, GWINS %%l FPGA /= i35 5% HF it
® UGS824, GW1NS-48&4C %44 Pinout /it

DS821-1.8 1(67)



http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG823.pdf
http://cdn.gowinsemi.com.cn/UG824.pdf

1 RTATFM

1.3 Rif.

Aemg G

1.3 Ki&. 4ER%IE

R A1 RN TART M BRI SR . ARnE I R IORE X
R 1-1RE, HWE

DS821-1.8

RiE. 4ilgiE | &K =P

AHB Advanced High performance Bus | AHB R4 2k

ALU Arithmetic Logic Unit HARZ T

APB Advanced Peripheral Bus APB 4 .2k

ARM Advanced RISC Machine PR a2 R THRAL
BSRAM ag;kors;atic Random Access BOIR I A BN 38
CFU Configurable Function Unit AIC B T RE T
CLS Configurable Logic Section CIW=stey

CRU Configurable Routing Unit CE T e

Cs WLCSP WLCSP %%

DAP Debug Access Port YR U 7 3

DCS Dynamic Clock Selector BNASI I
DNL Differential Nonlinearity FEL LTSy

DP True Dual Port 16K BSRAM 16K X3 1 BSRAM
DQCE Dynamic Quadrant Clock Enable | ZhAs % IR 4 B
DWT Data Watchpoint Trace HGH M) A PR R
FPGA Field Programmable Gate Array W vl a2 1R F
GPIO Gowin Programmable 1/0 Gowin 1] g 8 A & A
INL Integral Nonlinearity LR A

OB Input/Output Block i N B LR AR R

IT™ Instrumentation Trace Module 338 PR AR B

LQ LQFP LQFP &%

LSB Least Significant Bit A R

LUT4 4-input Look-up Table 4 NI ER

LUT5 5-input Look-up Table 5 NE IR E

LUT6 6-input Look-up Table 6 MANEIRE

LUT7 7-input Look-up Table 7 HINERE

LUT8 8-input Look-up Table 8 MINEIRE

MG MBGA MBGA $}2%&

NVIC Nested Vector Interrupt Controller | & = [a) & H W il 2%
PG PBGA PBGA %

PHY Physical Layer Y E

PLL Phase-locked Loop VRN

QN QFN QFN #%%

REG Register A

2(67)




1 KT AFM; 1.4 BIRSCR S Rt
RiE. 45087 | & X
SAR g:;ci:;zsr,we Approximation YR
SDP Semi Dual Port 16K BSRAM 16K X 1 BSRAM
SFDR Spurious-freeDynamic Range TR E BN A TG
SINAD Signal to Noise And Distortion 55 5 AR
SoC System on Chip RS
SP Single Port 16K BSRAM 16K H.55 0 BSRAM
SSRAM Moy oo Random ACOSSS | Jy 45 X s BHLIF %
TDM Time Division Multiplexing i 5 H
Timer Timer JE I 2%
TimeStamp TimeStamp IF ] 3k
TUIP Trace Port Interface Unit PRI D82 0 LT
e | eenonron |
UG UBGA UBGA H%#
UsB Universal Serial Bus W BT RL
Watchdog Watchdog I

14 FRZFHSRIE

P PR GEME ATT AL EOR SR, AR IR P AT AR AT 58 ) m A

M EZESAFRKRA:

Mk www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel:

DS821-1.8

+86 755 8262 0391

3(67)



http://www.gowinsemi.com.cn/
mailto:support@gowinsemi.com

2 7 i ik

2.1 FeEmIR

2t

m T GWINS £71 FPGA 77 i & o2 3R /N 5 14 ®(LittleBee®)
FEg— FPGA 72, 4% GWINS-4C #FF1 GW1INS-4 #3144,
GW1NS-4C #:44: #k ARM Cortex-M3 fff% 4 # 2% . GW1INS-4C #214:L)
ARM Cortex-M3 A% AL H 38 %0, B4 TSR R G Th e A B i/ NN
175 PHRE) FPGA BB L7 (8 R g, sl 2 Fpah sl Thae, #e
AL AT E TR T Rgm b b, B e, RINEE. BHEE
DL EHRIE BER R BN AR, FEG KM, mR et HRRMEESE
FEiS . GWINS-4C #5528l 7l gn e 2 4R 28 - itk N UG BRER ) To 48 1%
P2, ABEZ PN ZRAEPRAE, ATORIE PR P A, BTz RO T Tk
1IN T =N )9 5 I 1 ) I E e 2 T

e SRR AL R 3 B B B — X FPGA B E T R385, X
FF GWINS %71 FPGA =i, Be85EH FPGA ZRa . fifm. k. 77
PR BT 8 E—uh AR

2.1 FFiE 8RR
® (KINkE
- 55nm ik ARINAAFLZ
- HHE: 1.2V
- GWINS-4C/4 L ¥F LV A
~ CREI BN ASHT IR A

DS821-1.8

® LML A

Cortex-M3 32-bit RISC %

- ARMB3V7M ZEty, S/ N H 7 Rt AT TR

- RGUENER, RAET AR 24 M 5EE . #Hk. BREEIM
&, HA RIE LS

- Thumb 3%, Thumb-2 $54FEANEE 48 7T DASRE R & A0 %

- GWINS-4C X #ipir 80MHz ) T AR

R SN B R

- SERUNVIC, FRALHHE 1 A b ab BE

- 264, B 8 MLk

- WHARPHRIG, RARFRUSE SRR ERE R AR T RE

- AEXSREAE VI, B R T R AU A AT

4(67)




2 7 A

2.1 FEEEIR

DS821-1.8

- Bit-banding, ¥EHIIALERTE, HBORMREEMFIM T EM =S, Mg 7
X 4R )4 il

- TimerO 1 Timer1

- UARTO #1 UART1

- watchdog
YAl . JTAG #1 TPIU

ﬁﬁFlﬂﬁ*ﬁﬁ(Gwms -4)

- NOR Flash

- Wik 256Kbits £71i %]

- 32-bit HHEAL T

- 10,000 X5 75w i 3

- 10 R EAE RAFRETI(+85°C)

B & IR 7 B

- NOR Flash

- 10,000 X5 75w i 3

- 10 FEEAE RAFRETI(+85°C)

S'Zh%ﬁl 1/O H - Frife
LVCMOS33/25/18/15/12; LVTTL33, SSTL33/25/18 1,
SSTL33/25/18 I, SSTL15; HSTL18 1, HSTL18Il, HSTL15 [;
PCl, LVDS25, RSDS, LVDS25E, BLVDSE, MLVDSE,
LVPECLE, RSDSE

- RAEIAAE SRR E I

- TEF4mA. 8mA. 16mA. 24mA Z5IRE)fRE

- iRt S 5 X)) R I

- XA 11O 1RSI ) Bus Keeper. |4/ N4 HiFH & Open Drain
oy HH 32 T
&R B

GPIO 3Z#F MIPI D-PHY RX/TX

- GW1NS-4C/4 #] BANKO/BANK1 Z s it MIPI 10 s MIPI
N, MIPI & 4nE % n] ik 1.2Gbps

- GWINS-4C/4 1 BANK2 > #rilit MIPI 10 #2523 MIPI % i,
MIPI f& 418 <Al 75 1.2Gbps

- GW1NS-4C/4 1] BANKO/BANK1/BANK2 37 #F 13C

FEMEAZHELRTT

- 4% N LUT(LUT4)

- XFPRRAIEAEAS

SCRF 22 P 20 S B AL it

- SRR T B DA R B U AR

RIEH PLL %

- SCIRRER R A, AR

— AR 4%

N & Flash 4 f2

- B RS

- CRRRENERE

- ¥ AUTO BOOT #1 DUAL BOOT % fe izt

5(67)




2 7 A

o ZEfL B

- HRJTAG I B R
- % FPGA fr Ny DUAL BOOT [t B #: =,
- ZFZF GowinCONFIG it B #:: AUTOBOOT. SSPI. MSPI.

CPU. SERIAL
[ Y —
2.2 FERERTIR

% 2-1 FmiERIIR
Erks GW1NS-4 GW1NS-4C
W EIL(LUTS) 4,608 4,608
21725 (FF) 3,456 3,456
POk E S AL 2
BSRAM(bits) 180K 180K
Yok gp SN E R 50 H 10 10
BSRAM(4)
eyt
(18 x 18 Multiplier) 16 16
HH 7 TN (bits) 256K -
BiFHPA(PLLS) 2 2
OSC 1, HE+5% 1, M +5%
figi k% A T % - Cortex-M3
I/O Bank %k 4 4
K 110 ¥t 106 106
FHL 1.2V 1.2V

2.3 HEERHER

R 22 EEHEMRABAA VO 58, LVDS W

& il JOF GW1NS-4C GW1NS-4
(mm) (mm)

CS49 0.4 29x29 42(8) 42(8)
QN48 0.4 6x6 38(4) 38(4)
MG64 0.5 42x4.2 57(8) 55(8)
QN32 0.5 5x5 - 23(1)

¥

e JTAGSEL_N Al JTAG &2 H /7 & M, JTAGSEL_N 5| A JTAG F#1 4 /5|
(TCK. TDI. TDO. TMS) An[[HEKEH N 110, HERKAHEGE AN JTAG FEH 4 41
S FH N /O WML . 24 mode[2:0]=001 i, JTAGSEL_N &5 JTAG it & i)
4 AMEH (TCK. TMS. TDI. TDO) wJLA[FK & & N GPIO, It & XM F 110 o
1. WIS RiES% UG823, GWINS Z 7 FPGA /71 13 5 E B T A

o AT GWINS #51 FPGA j ki e 4 R M4 S 107520, FEAE RIS W 6.1 &

EATELR

o VEAEEIES W UG824, GW1NS-4&4C Z1+ Pinout.

DS821-1.8

6(67)



http://cdn.gowinsemi.com.cn/UG823.pdf
http://cdn.gowinsemi.com.cn/UG822.pdf

3 G A 3.1 ZHE R

HHINT A

3.1 LZLH9tERE

& 3-1 GW1INS-4 &=

/|
/
/
/
)/ cLu cLu cLu Flash Iﬂ,
/
<—— 1/OBANKO/L —> ,
s —_ 1/
cLu ] | Flash !
I Block SRAM PLL
CLU UserFlash :
Lo | 108 |
BlockSRAM | PLL |5 ||
us)
|
cLu |8 | cLU cLu cLU 0sC
Block SRAM | OsC [& | m
|
DSP |
--R
CLU \ DSP
\
<—|/OBank3———>» \\
\ cLU cLU User Flash 10B
\
\
\

DS821-1.8 7(67)




3 &N

3.1 kK

DS821-1.8

& 3-2 GWINS-4C £t rEE

/|
/
/
/
)/ cLu cLuU cLu Flash (012
/
<«—— I/OBANKO/L —> Y
— 1
cLuU | | Flash |
: [ Block SRAM PLL
cLU :
Block SRAM LS | | 108 |
Block SRAM osc |3 |
|
DsP |
LU a\ DSP o
\
<«—1/OBank3——» \\
\\ CLU CLU CLU
\
\
\

GW1NS %741 FPGA 7~/ H & 7 CFU/CLU (AT B ThRe 8 e/ ] fid B %
WU, /0 FRAM AT, WK 7 BSRAM Tl PLL %JE. A
INAFHIR. F AR, BCE Flash %IE. Cortex-M3 A% AbHE 2825 . EAI1E
B2 2-1.

GW1INS #71 FPGA 7= S A (1 20 348 40 vl i B 2 48 .t (CLU,
Configurable Logic Unit). fEZ8¢FNEIZIEAT. ZIEREHES ], AR =M
AT GHOR R . R BT RNGE 2 W, 3.2 n] L E DI IT .

GWINS #%1 FPGA 7= i) 1/O BIR AR fEgs4F4ME,  LL Bank Sy L0
%14, 43514 BankO. Bank1. Bank2 #i1 Bank3. /O ¥ 3¢ 3% £ i i ~Fh5
e, @ TAERIEN. SDR TAERLA A1 A DDR B, A EHES L
3.3 Hhp N\ iy H AR

GW1NS %% FPGA /= i HLIRE S BEN LA 4 (BSRAM) fEZ514F A
i BATHES, —4> BSRAM fEZ4F A 5 A 3 4 CLU HIfi & . BSRAM
AP 7 —J2 FME Cortex-M3 Ab3 2% R 45 (1) SRAM %5, HT
A BRI E .. S SRR SIS R P L E SRAM f A
PR, Ll 2K-Byte/4K-Byte/8K-Byte %, FifFE Cortex-M3 ) SRAM % i3
fr)—> BSRAM %5 K/ A 16Kbits(2K-Byte), A A# Fi ) BSRAM ] F1E
PG TR . —RAE N P I %R, —> BSRAM A& K/MN
18Kbits, HFZ P BB NAERERL, TEATTRHE 2 W, 3.4 HORi A [l
HLAFfif AR

GWINS-4 Wik 7 H PN B, fEREEdEASER. HAERES L
3.5 F P INAE B YR(GWINS-4).

GW1NS-4C/4 ZfFF Witk 7 715 5 A ¥R DSP. DSP 7E#3 14 P93
HRATHES, 4 DSP %iE 5 H 94 CLU Ifz & . 4 DSP B& W%
BT, FANERITAE PRI 2% (pre-adders), i 18 A (1) ek 2%
(multipliers)fl—A~ = N[N HARZ iz HH T (ALUSS) . A TRNEZ L
3.6 H G5 A FEAR
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3 G5 H

3.2 AL B DI RE BT

GW1NS #% FPGA 7= fh Nk 17 81FHIA PLL . &S0k PLL Bt
HLRERS S AL AT DL A FO R B AR, @I e B AN R A S 80T DL AT IR Bk AR
PR (AR 23 40) . ARG RS . 52 LR EEThRE . [R5 N R P SR A
W ERR, SCFF 2.5MHz 2 120MHz BB R yuE, A MSPI e e e B 5
AR B N AR IR T P SR A T gm AR I B B, B iR B RA £
5%. VEANBERNES L 3.8 H4l.

GWINS #7%1 FPGA rF= i Nk L B Flash % T W & Flash Zfe,
SRR R B A e A, S2EF AUTO BOOT 1 DUAL BOOT 4 FE
o

GW1NS-4C #8441 ik Cortex-M3 [ITEAZ AL FRES, RS0 R BhIN S #F
30MHz FIFE P&, SCRRAN“ N A7 2 6] 58w (1) £ ds /48 2 L. Jlid AHB
PR ST S AN R S . 8L APB KR E 5 AN 4 AT I8
&, W UART %, i GPIO £ 1] LR IE 7 (B 1 54T {5, FPGA
YA SR CUARE 4 B 25 ThRE, W1 SPI. 12C. 13C 5. VRGN RHE
22 3.7 Cortex-M3.

A, FPGA SN E T F & A e 4t (CRU, Configurable
Routing Unit), & FPGA Wi I Bt E i & . CLU 1 10B N
T ATEAL YR, FEE T CLU WEBEIRA 1I0B NS E 5 TR, L%
FrlEE s A Sk FPGA BAF B34 . 4, GWINS Z7%1 FPGA 7=
mIR R T E L B B, KRR, EREEN, gtk
W&, VEAIPERNE S % 3.8 e, 3.9 KEZkf1 3.10 )R E B .

3.2 AJECEThEE AT

DS821-1.8

] E B DI e 5T (CFU) AT AT BC & 32 48 H.70 (CLU )2 M Bl i o -
FPGA 7 dh WX I P RN AR BT, AN JEAS BT AT |l DU W] G B AR B
(CLS) AR AH ML F A e B AT 2k BT (CRUY AL A, Heh = AN AT ic B2 AR &
FPA TR A R (LUT)M P A5 A7 2(REG), 34— AT B2 AT A
BEWAN A EHRE, W 3-3 s,

CLU [yl fic @B A RERC B s SRt 4%, ATICE VAR
. FARZE AT R AR . CFU i n] T BB AR HenT i B FH 1
SECE A ERR . FARZENIT. HSHHLA S R B4 0 A T
TR

J%F CFU/CLU R Z 45 H, iE3% UG288, Gowin f] it & Th At
BIB(CFU)H S 18 .
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3 LERIA2 3.3 i N\ AR

3-3 CLU &t~ EE

\4

Carry to Right CLU

7777777777777777777777777777777777777777777777777777777

i CLU i
|
i i
| |
| |
| CLS2 |
| |
% CRU %
| |
| cLst | |
i |
! |
| |
i

CLSO |
‘ LUT | | REG i
i i
| |

Carry from left CLU

!
SREG i ZHRFIRII AT SCHF o WA T2, BRI EOR SR s i p AL

3.3 MIN M HARR

GW1NS %% FPGA 7= i 10B £ 2 4$E5 1/0 Buffer. 1/0 iZ45 LM AH
N AR 26 B VR BT = AN . ] 3-4 B AN 1OB 45 k) os 7 1&
A~ 10B B IoEHE T HAS 11O EII(FRic A A F1 B), ‘eAi1n PLRC & il — 4 %4y
B, Wnr DME RN BRI (55 0 A E .
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3 LERIA2 3.3 i N\ AR

3-4 I0B &R EE

Differential Pair Differential Pair
“True” ' “Comp"\ True” “Comp”
PAD A PAD B PAD A PAD B

A A A A

A A A A

Buffer Pair A & B Buffer Pair A & B
Y Y Y Y Y
— O — o — O — o
o ® 8o & B| o 6 8o & E
A A ) 4 A
10 Logic IO Logic 10 Logic IO Logic
A B A B
A A A A
5?8?95?8? Q gé"gé"QséUQé’ Q
S|S=S5 8§55 X B|s=5S XTS5 X
S585v 5585 v &S525v Sis”é S v
Q ~|Q Q ~|Q «Q [« Q ~+|Q
v v v
Routing Routing

GW1NS %% FPGA 77t 10B 1 DI RERF A -

® LT Bank I Vcecio MLl .

® ¥ LVCMOS. PCIl. LVTTL. LVDS. SSTL BAJ HSTL %% fh e FFr
#E, GW1NS-4C/4 ff] BANK3 R 3 7 #im LVCMOS % A /i Hi Al
LVDS25E Z /3%

® PR{LHINAS SIRWIEIN .

® RtH (5 S5 KA R IE T

o

® X[ 1/0 #2447 () Bus Keeper. F4i/ T+ HiFH & Open Drain %t
I

® UHIHIEIR, GWINS-4C/4 f¥] BANK3 [4:4h.

® /0B, SDR BRI DDR 25 & FhifE= .

® GW1NS-4C/4 [f) BANKO/BANK1 7 it MIPI 10 #5528 MIPI % A

® GW1INS-4C/4 1] BANK2 2 £fidid MIPI 10 #5528 MIPI fi

® GW1NS-4C/4 ) BANKO/BANK1/BANK2 % #5 13C.

3.3.1 ~3.3.4 4 5liiR 1 /0 HPARfE. B LVDS #it. 110 #45. 1/0
W TERASEGEE, B2 T V0O FE K EZIEgIE R, 55
UG289, Gowin 1 g fait & I (GPIO) I S 5 5 -
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3 LERIA2 3.3 i N\ AR

3.3.1 /O B FHrfE

GW1NS #%1| FPGA 7= 1) 1/0 £135 4 4~ Bank, 41l 3-5 ffiow, &A™
Bank A #5371 1/0 HF Vecio. NZHF SSTL, HSTL % I/O i AbrifE,
Bank &2 fit— AN 25 UK (VRer), F 7 AT LAk 48 10BN L1
VRrer P (55T 0.5*Vccio), WATIEFESNER Vrer A (fFH Bank HE&E—>
I/O & JHAE AN VRer FIN)o

[ 3-5 GWINS-4C/4 28 1/O Bank Syt EE

| /0 BankO | | /0 Bank1 |
Top —
5|0
GWINS-4C/4 &|®
215
]
N

Bottom —
| /0 Bank3 |

GWINS-4C/4 2% FPGA 7= 5 A 357 FF LV A< .
GW1NS %1 FPGA F= itz H & Vec N 1.2V.

LV iRASZ 1 N 30V A et fa k28, BB HLE Veex X FF 1.8V, 2.5V Hl
3.3V, 1/0 Bank HiJE Vccio AJHR#E 75 27 1.2V, 1.5V, 1.8V. 2.5V, 3.3V
R A RV E .

e
° GW1NS-4C/4 #:/+ BANKO/BANK1 FH1E MIPI #i ABF, Vccioo/Vecior X E N 1.2V,

BANK2 F1E MIPI %t i Vecio2 B B N 1.2V; 3 H Veex B A 1.8V IF MIPI [113#
FEALBEIAE] Veex % B A 2.5V/3.3V B MIPI 33 1] 60%:

o [EEMLAET, FIFIE GPIO ¥y EEs Ehr, BoESE)E /O IRZE B P REFr A2y
# Az fl. Config A% 1/O BRAHR I Fic EAR 2 A [FAT i XA

ANEH /O i HAREXT Vecio ISR Ik 3-1 3R 3-2 Flizn.
#+ 3-1 GWINS &%l FPGA PRI #FaMIL /O KB B R4 kB E

1/O %y Hi b e B ZE 5y Bank Vccio(V) | firtHIKahaEI(mA) | A

'[ﬁ#"ggw g 3.3 4.8,12,16,24 S P
LVCMOS25 i 2.5 4,8,12,16 piilEEE N
LVCMOS18 B 1.8 48,12 pliifE RN
LVCMOS15 b 1.5 4,8 )Rk
LVCMOS12 B 1.2 4,8 N
SSTL25 | B 25 8 i
SSTL25 I A i 25 8 fEfitHE

DS821-1.8 12(67)




3 LERIA2 3.3 i N\ AR

/0 fi tH b tE B2y Bank Vccio(V) | i IRANEE J1(mA) | B
SSTL33 | B 3.3 8 At N
SSTL33 BAYH 3.3 8 e
SSTL18 | BAYH 1.8 8 At L
SSTL18_II L 1.8 8 1A
SSTL15 L 1.5 8 fifigHE
HSTL18_| L 1.8 8 fEfiHE
HSTL18_lI L 1.8 8 fEfitHE
HSTL15_| B 1.5 8 i N
PCI33 B3 3.3 8/4 PC FliIR AR 4
LVPECL33E ZE5y 3.3 16 e A AL

N 5 Xz =5 Al
MLVDS25E ZE4y 25 16 ;BC; %;gj% 1551
BLVDS25E ey 25 16 % iR AR R
RSDS25E ZE5y 2.5 8 RON R R AL
LVDS25E ZE5y 2.5 8 RON R R AL
MIPI #%y (MIPD 1.2 N/A AT b B AR
LVDS25 L%/D?) ¢ True 5533 N/A R R R A
RSDS f/Dé’\) ¢ Tue 5533 N/A RN A R A

#% 4 True LCD i} 7 oRx3h 5 41
MINILVDS LVD;J N 2.5/3.3 N/A R ) 5
PPLVDS f/og ¢ True 5533 N/A LCD 47/51 k)
SSTL15D ZE5y 1.5 8 At N
SSTL25D_| Zhy 2.5 8 e
SSTL25D I ZEoy 2.5 8 At
SSTL33D | ZEoy 3.3 8 At N
SSTL33D_lI ZEGY 3.3 8 1A
SSTL18D | ZEGY 1.8 8 1A
SSTL18D I oy 1.8 8 At N
HSTL18D | oy 1.8 8 At N
HSTL18D_I Zhy 1.8 8 e
HSTL15D_| Zhy 15 8 e
LVCMOS12D Zr 1.2 4,8 AN
LVCMOS15D Zr 15 4,8 AN
LVCMOS18D ZEGY 1.8 4,812 N
LVCMOS25D 25y 25 4,8,12,16 MO
LVCMOS33D eG4y 3.3 4,8,12,16,24 G EE AN

!

GW1NS-4C/4 #3141 BANK3 H 3 #F LVCMOS Hiiiifar i F1 LVDS25E Z 0 .
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3 &N

3.3 fim N\ i A

# 3-2 GWINS F#AVMA /O B RO AHERE

I/O Hy N brifE R Bank Vccio(V) SCHRFIR Y I T T 752 VRer
LVCMOS33/ LVTTL33 | Hiif 1.2/1.5/1.8/2.5/3.3 | & i
LVCMOS25 B 1.2/1.5/1.8/2.5/3.3 | & o
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 | & o
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 | }& &
LVCMOS12 BB 1.2/1.5/1.8/2.5/3.3 | }& &
SSTL15 B 1.5/1.8/2.5/3.3 & =
SSTL25 | FAL 3 2.5/3.3 o =
SSTL25 I B 2.5/3.3 @ &
SSTL33 | B 3.3 @ &
SSTL33 I B 3.3 o &
SSTL18 | B 1.8/2.5/3.3 o &
SSTL18 I BB 1.8/2.5/3.3 i &
HSTL18 | BB 1.8/2.5/3.3 i &
HSTL18_I B 1.8/2.5/3.3 & =
HSTL15_| B 1.5/1.8/2.5/3.3 & =
LVCMOS330D25 B 2.5 i o
LVCMOS330D18 BAYH 1.8 i o
LVCMOS330D15 BAE 1.5 3 i
LVCMOS250D18 BAE 1.8 3 i
LVCMOS250D15 B 1.5 o T
LVCMOS180D15 B 1.5 o T
LVCMOS150D12 B 1.2 3 o
LVCMOS25UD33 B S 3.3 7:.“ 4
LVCMOS18UD25 B3 2.5 @ =
LVCMOS18UD33 B3 3.3 @ =
LVCMOS15UD18 BAE 1.8 3 i
LVCMOS15UD25 BAE 2.5 3 o
LVCMOS15UD33 B 3.3 o T
LVCMOS12UD15 B 1.5 o T
LVCMOS12UD18 B S 1.8 7:.“ 4
LVCMOS12UD25 B S 2.5 7:.“ 4
LVCMOS12UD33 B3 3.3 @ =
PCI33 L 3.3 & o
VREF1_DRIVER fpﬁ?) CVIeT | o sn82533 | f B
MIPI #5 (MIPD | 1.2 i o
LVDS25 ZEoy 2.5/3.3 i o
RSDS Z=5y 2.5/3.3 i o
DS821-1.8 14(67)




3 LERIA2 3.3 i N\ AR

I/O i NFriE BV 72 5) Bank Vccio(V) SRR LT 15 T 2 VREeF
MINILVDS Z5y 2.5/3.3 o 5
PPLVDS P 2.5/3.3 i =
LVDS25E P 2.5/3.3 i =
MLVDS25E ZEoy 2.5/3.3 o o
BLVDS25E ZEoy 2.5/3.3 o o
RSDS25E ZEoy 2.5/3.3 i %
LVPECL33E ZEoy 3.3 i %
SSTL15D Z=5y 1.5/1.8/2.5/3.3 o o
SSTL25D | Z=5y 2.5/3.3 7 o
SSTL25D I F= 2.5/3.3 i =
SSTL33D_| P 3.3 i =
SSTL33D_II ZEoy 3.3 o o
SSTL18D_| ZEoy 1.8/2.5/3.3 o 4
SSTL18D_II ZEoy 1.8/2.5/3.3 i o
HSTL18D_| ZEoy 1.8/2.5/3.3 i o
HSTL18D_II Z=5y 1.8/2.5/3.3 7 o
HSTL15D_| Z=5y 1.5/1.8/2.5/3.3 7 o
LVCMOS12D ZEoy 1.2/1.5/1.8/2.5/3.3 | & 4
LVCMOS15D Z5y 1.5/1.8/2.5/3.3 7& o
LVCMOS18D Yix 1.8/2.5/3.3 o o
LVCMOS25D ZEhy 2.5/3.3 3 @
LVCMOS33D ZEoy 3.3 o T
!
GW1NS-4C/4 #1411 BANK3 H 3 Ff LVCMOS Hufifii A o
3.3.2 E LVDS i&it

GW1NS-4/4C #31F1) Bank2 S F & LVDS #iti. tt4h, GWINS 7%
FPGA ;= ik 37 3 LVDS25E. MLVDS25E. BLVDS25E % Hi F-2K 7,

B LVDS I 7w kliE S W UG824, GWI1NS-4&4C 214 Pinout.

LVDS % N 10 752 100 KRa & s B B VLS, wWitS % 3-6
fii7n. GWINS-4/4C 2441 Bank0/1 SZH5 A N T g A2 100 BRUEH N 255>
VLECHLBE, £ UG289, Gowin A/ 44 FEu/HE I (GPIO) /151
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3.3 fim N\ i A

3 &N

& 3-6 E LVDS &it&EiERE

RIE B

‘IX OOQ

GWINS-4/4CEL 14

>_

&
b

e
gl

1500 X

=

A

A

(500 —x—

HiA10 Buffer

HiHi10 Buffer

s

>

rxin+

rxin-

LVDS25E. MLVDS25E. BLVDS25E %574} 10 ¥ /L HC FLFH I 25 15 2 WL

UG289. Gowin 7 %5FF i/l & (GPIO) J#1/ 751
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3 &N

3.3 fim N\ i A

3.3.3 /O B35
K 3-7 v GWINS %751 FPGA 7= & i1 1/O 2255 1% N4 H 5847 -
& 3-7 /O BEHBAN AL ~EE
TRIREG
GND [
SER
Eb OREG
<]
III- IREG
. | IDES ] IEM
ate [ | T

| o |<=m
# 3-3 IRONTE

Ui 1144 110 ik

GCLK N5 5.
clm Input GCLK N5 S INEETE S UG824
GW1NS-484C #1+ Pinout.
Dl | 10 NREIAE S, HEmAZR
nput .
Fabric.

Q Output SDR #itkH IREG #ijHif5 5.
Qo-Qn-1 Output DDR #Htte IDES {5 5.
E!

DS821-1.8

[1] 24 Cl {E4 GCLK M Affi i, DI Q & Qo-Qnt AREVE S 10 Hi NAh Hi 4 Fi .
GWINS %741 FPGA 7= 51 (1 1/O 258 ) 4 sl e Bt B 4 -

FERARIR

3-8 NILiIRFi IODELAY. GWI1NS %% FPGA 7= 5L 44 110
£ |ODELAY #ik, MILPRMEL 128(0~127) B HIEIR, — B HIIEIRI A1)

4 30 ps.
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3 LERIA2 3.3 i N\ AR

3-8 IODELAY ;REE

DI | [ S ~— DO
DLY UNIT
SDTAP | N
SETN | DLYADJ - DF
VALUE | >
B PRz 2818 1 7 2K

® FEdl,

® AN, W IEM BEH—fF SR IAT s SR H, IODELAY A
RE A i FH T N o

I/O HF1E8%

3-9 y GW1INS %741 FPGA 7= i1 1/0 72t . GWINS &%
FPGA 7= 5 BB 1/O #R$E AL nT mf i N 2717 4% IREG. #irtH 2717 %% OREG
N BH A% 1 25 7 28 TRIREG.
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3 LERIA2 3.3 i N\ Hh AR

3-9 GWINS #i /O 52 RERE
Db Qo -
| —DCLK
SR
!
o CE "L N T %(0: enable)si & H "T-A%(1: enable).
o  CLK nJ DA%ty TR BT PR fil o
o SR UGN FE/5F51 SET/RESET s (disable).
o AfEn Al LAYnAE N A7 45 (register) Bl il & 2% (latch)..
EVREAR R

BUFEAR I (IEM) 2 R BORE 24t 109, FH T F DDR #25K, &l 3-10
FroR.
3-10 GWINS i) IEM "EE

CLK [ 5>— —— > LEAD

D[ >—— IEM —— ] MCLK
RESET [ >—— — > LAG

fi2 2% DES &k

AR /O BARIRAL T M A fig s 48 DES, F'8 1 /0 BIENHTT
o
#21L8% SER &R

BN 170 BARIRAL TR R A4 2F SER ik, FF 1 1/0 BHE
R 7 2.

3.3.4 /O iZ3 TR

GW1INS %741 FPGA /7 5t i) 1/O S R 2 fh TAERE . &b LIERE
T, VOB /O Z 45 S Xl B E B 5 5 MAfE 5. INOUT
&5 k=& E 5 (I =86 HES).
EiEEN

AT I 10 B 3-11 s, U5 TC. DO LUK DI
HEET CRU 588 N iliEH:.
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3 LERIA2 3.3 i N\ AR

3-11 HERATH /O EBEHTRER

\

DO | V_»—@ 10 PAD

DI <

SDR #x

AN E R, SDRBEACKH T /0 & f7as, Wk 3-12 frox, wl LA
A E 1/O R R fE .
[ 3-12 SDR R TH /O B EZWREE

TCTRL[ > D Q
CE
~ >CLK
~ SR
DOUT | D Q- 9+ | 10PAD
O_CE| CE
O_CLK | >CLK
O_SR| SR
DIN <]
o
ICE[ | CE
| CLK > >CLK
ISR~ SR

V!

o CLK{#iftf55 O _CE #11_CE ] LA B e v 1 BE B A% v ~F-fdi A s

o [N4{E5 O _CLK A1 | _CLK AJ AR & Ay b Fh il fih o 55T By fir

o AMEENET O SRMI_SRAEIUUMRENFILEN. FPEN. FEEM. 7P E

PrER T AHh B 5 1 Th A
o  SDR R FHI /O 74k 27 vl LAE B Al 038 75 77 285 Latch.
i#ifl DDR #z
7EiEH DDR #3 R, GWINS £41 FPGA 7= 5l LSRRI = 1) 1/0 3

B
3-13 Jyid [l DDR #i N\, PAD 5 FPGA &£ LN 1:2,

DS821-1.8 20(67)




3 3.3 i\t i
3-13 I/O 12484 DDR WA REE
D— >
IDDR —5> Q[1:0]
CLK —»
3-14 yiE ] DDR #itt, PAD 5 FPGA WESZEH KL N 2:1.
3-14 /O iZ#E#) DDR #i ~EE
D[1:0] —45>
ODDR > Q
CLK —— >
IDES4 &5
IDES4 #:0F, PAD 5 FPGA W#iZ RN 1:4.
[ 3-15 I/O iZ4E /Y IDES4 SN~ EE
D—»
FCLK ——>»
PCLK —»  IDES4 74> Q[3:0]
CALIB —»
RESET —»
OSER4 &5
OSER4 #:{F, PAD 5 FPGA WilZ4ig#E KL N 4:1,
[ 3-16 I/O iZ4EH OSER4 it =~ EE
TX[1:0] —4>
D[3:0] —~4 >
FCLK —»  OSER4 4> QL0]
PCLK ——»
RESET —»
IVideo &5
IVideo t2X, ', PAD 5 FPGA WifiZ#iE XN 1:7.
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3 g4 3.3 fg Ny s
3-17 I/O iZ48H9 IVideo N TR EE
D—» <« CE
FCLK —»
PCLK —» IVideo  —#4> Q[6:0]
CALIB —»
RESET —»
!
IVideo #11 IDES8/10 ¥f (5 FIAHAR /O B V5 . i 5/ 8o 1/0 Andfl, T 1/O B4R A pefd
Mo fEIXFBMT, SDR R @A Ik a] LLE
OVideo &3
OVideo # =, PAD 5 FPGA @4 KL N 71,
3-18 I/O iZ4&HY OVideo Hith ~EE
D[6:0] — 4>
FCLK OVideo
PCLK —» —> Q
—>
IDESS #&35%
IDES8 # 3\ F, PAD 5 FPGA WNEPZ 4 HE XL N 1:8,
3-19 I/O %89 IDESS N\ R~ & E
D—»
FCLK ——»
PCLK —»>  IDES8 > Q[7:0]
CALIB ——»
RESET —»
OSERS # =
OSER8 # ., PAD 5 FPGA Wi HE %t A 8:1,
3-20 1/0 1Z48RY OSERS Hi ~E&E
TX[3:0] /4 >
D[7:0] —>
FCLK —»  OSER8 4> Q0]
PCLK —»
RESET —»
IDES10 &5
IDES10 #x{F, PAD 5 FPGA WiBiZ 2t~ 1:10.
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3 LERIA2 3.3 i N\ AR

3-21 1/O B389 IDES10 M\ R =

D—
FCLK —>»
PCLK —»  IDES10 4y QI9:0]
CALIB —>»

RESET —>»

OSER10 5%
OSER10 #z{F, PAD 5 FPGA W@ 4iEE XL N 10:1,
3-22 1/O iB38 Y OSER10 it ~=E

D[9:0] —+4 >

FCLK ——>
PCLK ——>»
RESET —>

OSER10 —> Q

IDES16 #5x
IDES16 ##z{F, PAD 5 FPGA W& #EZE LN 1:16.
& 3-23 I/O iZ48/Y IDES16 it ~E=E

D »
FCLK —»
PCLK — > IDES16 -~ 4¢> Ql15:0]
CALIB —»

RESET — »

OSER16 &5,
OSER16 # 3, F, PAD 5 FPGA A #BZm% LK 16:1.
[ 3-24 1/O iZ4EH OSER16 #iH R~ E
D[15:0] —~4¢>

FCLK ——>
PCLK ——>
RESET ——»

OSER16 —> Q
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3 L A28 3.4 HORFH S FE LA A i

3.4 RRFFSHEN EiEs51RR
3.4.1 f&fr

GW1INS #%1| FPGA 7= 4l 7 F 5 BHUR SN G A R, X
BB A7 i a4 PRI B LD, DATEIES, A fEEES FPGA BE31
W AHOIR B S BEN A E5E (BSRAM) . 7 FPGA &%+ 4 /) BSRAM #
P53 4 CLU RIfr &

BSRAM =7 £ FhIhHE «

1. HifE Cortex-M3 ] SRAM ¥, A Cortex-M3 $& 4 =3 it B 5/ 5 17
B ThRE, RIERSGREIZEIT, B, —4 BSRAM A EA
16Kbits(2K-Byte). = SRR I =R A S R A BiC & Cortex-
M3 ] SRAM & &, Lbin 2K-Byte/4K-Byte/8K-Byte %5, A FH [
BSRAM 15 0] FH{E FPGA [RF74iE B U5 .

2. HIfE FPGA ¥R/, 91 BSRAM FJICE & = 18Kbits, 2 fit 4
VERE LS : B TR 28 Single Port, i 120 Dual Port, D XU
453 Semi Dual Port, RiZzfrfifasfizt.

F ' MHORE S BEV LA 88 AR P s R R AL T REE. LR
& BSRAM $E {1 5 F0 T fiE -

o 1 MEHRE K E N 18,432bits

® I iSiiZik E] 190MHz

® iy 145X Single Port

® XU 1455\ Dual Port

® X 45X Semi Dual Port

® IR{LIGA Parity Bit

o IRt i iEds il ROM

® B TEEM 1 AF 36 1

® i fEREi I Mixed Clock Mode

® ¥ vi A Mixed Data Width Mode

® 7EXUFT LA B E R T B SRR T RE DI BE Enable Byte
® b EAL, AIFEIPRIK

® F#1%5 Normal Read and Write Mode

® ’:iJ5'5 Read-before-write Mode

® #i’5 Write-through Mode

3.4.2 FFiESREERN

GW1NS #41] FPGA ™ il I HUR T A REA LA fif &5 7] S 2 Al iR 2ol 98
FE, W3k 3-4 P
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3 G5 H

3.4 JURER S BEHLAT i a5k

DS821-1.8

R 3-4 FiESREETIR

B A X A5 Dy A 2 R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K x 9 2K x9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
!

[1] GWINS-4C/4 Z AN SRR A

BimO#EN

B TR AT S04 2 Mk (bypass #EE0A1 pipeline #£x) 1 3 Fif
H# (normal . write-through = Al read-before-write ). £
i 0T, BSRAM #] BLZE—/ N 8P % BSRAM BT S #/E. £5
BEEd, BB ANRBHE 2L 3 BSRAM K% . 2% H %517 2% 5% % (Bypass)
I, R I [R)— AN B ) BT .

T B S X 1 o IAEE P S A R IR 17 25 UG285, Gowin {728
(BSRAM & SSRAM)HI /' #5 -

Wim AR

X AR AT S 2 i (bypass B pipeline =) A 2 Fi
5 (normal # A1 write-through #20) . w5 A i I Scin N #4 -
® i[RI R
® s [ [F] N S A
® (LA — Ay L AIS
¥E!
ANV [ — ik [F) ik iR T 5 5 A
IR Wty R 3 1y 17 3 B AR SR 1652 UG285, Gowin f7fif
#2(BSRAM & SSRAM)H " 5
A% w O =R

By AR 2 A] 324 2 APz (bypass #z0F1 pipeline #i3) £1 1
SR (normal #E20) . Dy B E AT S 45 B I R A0 S e o (B X R —
A OAREMOGE S 80E, HCRFAMOS, B uHEk.

!
ANV [ — Mtk [F) i 3R 75 5 A
SO Wity AR X P ity 11 7 7 B A S iR T8 225 UG 285, Gowin 17

N
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3 L A28 3.4 HORFH S FE LA A i

% 2%(BSRAM & SSRAM)H F 555 .
RigER

BSRAM F] fit & il H i fe g ss X . P alil i g as wias ok, i@
w1k W e Rt as . P 7 B30t ROM N %, mAVIIG
st . (E 28 b HL R R I SR 5 W) G AR

£ BSRAM 1] it & i — 1> 16Kbits ROM. T H sz = i L /8 &
B K FEA R IR TE S UG285, Gowin 1722 (BSRAM & SSRAMYAH f' 15
.

34.3 GBS HIREEEE

GWINS Z7%1 FPGA 77 it I HUIR i 25 BE AL AT i s BB v 7 1R & 5
2R T PR o 6 XU AR A R B U AR, 520 5 ) B o B vl LA
A, {HFE%IER 3-5 F1% 3-6 KL E N .

% 3-5 X R A SRR EEEESIR

B Sl
16Kx1 | 8Kx2 4K x 4 2Kx 8 1Kx16 | 2Kx 9 1K x 18

16K x1 | Yes Yes Yes Yes Yes N/A N/A

8K x 2 Yes Yes Yes Yes Yes N/A N/A

4K x 4 Yes Yes Yes Yes Yes N/A N/A

2K x 8 Yes Yes Yes Yes Yes N/A N/A
1Kx16 | Yes Yes Yes Yes Yes N/A N/A
2Kx9 N/A N/A N/A N/A N/A Yes Yes

1K x 18 | N/A N/A N/A N/A N/A Yes Yes

!

GW1INS-4C/4 Z344HA 3T R AR,
" 3-6 hRORSEEHERELETIR

B
E=

16Kx1 | 8Kx2 |4Kx4 | 2Kx8 | 1Kx16 | 512x32 | 2Kx 9 1Kx 18 | 512 x 36
16K x 1 Yes Yes Yes Yes Yes Yes N/A N/A N/A
8K x 2 Yes Yes Yes Yes Yes Yes N/A N/A N/A
4K x 4 Yes Yes Yes Yes Yes Yes N/A N/A N/A
2K x 8 Yes Yes Yes Yes Yes Yes N/A N/A N/A
1K x 16 Yes Yes Yes Yes Yes Yes N/A N/A N/A
512x32 Yes Yes Yes Yes Yes Yes N/A N/A N/A
2Kx 9 N/A N/A N/A N/A N/A N/A Yes Yes Yes
1K x 18 N/A N/A N/A N/A N/A N/A Yes Yes Yes
3.4.4 BRI THRERLE

P IR B S BEN LA i 25 0 BSRAM W & T RIR ARG E . A
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3 L A28 3.4 HORFH S FE LA A i

A O fr T FISRAMORE I, AT DU SRAE R . T R
BRI AT IR,
3.4.5 EHR4E
®  FITA IIHRIR B A BEHLAT i SR B N 217 S8 I B BN
® it AR AT T VIR K 22 A AR P R R
® I B R

3.4.6 FEHIENR

BSRAM 32 HF EHUN RN i as w1261t . £ ERdREH, BSRAM
AETAHUIRES, FrA Bt v 0o MRS T R St X
ROM.

3.4.7 BSRAM #p{E#E=%

BSRAM 37 #F 5 FhigfEAi=t, A5 2 it /Eai (55 1420 Bypass
Mode, /KM PipelineRead Mode) il 3 Fift 5 1/ B 3 (1F ¥ 55 18
.: Normal-write Mode, #E#i: Write-through Mode, JGi%)5 5
: Read-before-write Mode).

IERAEHER

M BSRAM 3 H Kt i i i th = A 45 At sl AN a3 At A A A e o
TRIKEAET

TR HNAFAE A, A oyt A A7 2 o R X SCORp 08 98 5 e K
36 fir.
EHRRT

AE A, BRRE A E8(Memory Array) i i
3-25 Bim . (RO X Wik OER FTRIRKEELS

ADC—— o
Pipeline

Input Memory D JW\
ol Registerj> Array Register bo

WRE ——»

w L[ =

OCE
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3 L A28 3.4 HORFH S FE LA A i

—.\0]:}
] Input
CLKA —p Register
DIA T Input Me
RegFi)ster Amory CLKB
ADA rray

Pipeline |
Register |
<4—O0OCEB

DOB
DIA ——— —1DIB
ADA '”P“t L Input K=—=aADB
WREA » Register Register |¢——— WREB
Memory
CLKA Array CLKB
Pipeline i> Pipeline
Register Register [ ¢— OCEB
OCEA—P
DOA DOB
SEER
EEEER

XF AN AT IR H SR, bim C R H AR A . 5B A
PRAE 1323 1T

BEBRR

FEMOREECR, b — i LT SRR, 5 ANHEE & ML w1 %
o

SR EHEA

AR IR, X — i DT S ERAFI, SRR 2 AL e )
ftt, HABIESAANEN T,

3.4.8 BHEhiE R
% 3-7 Al T AR F) BSRAM R RT i F I it

#z 3-7 AR ELE SR

g e ity A58 1 Bhy Xy 11 AR FA gy 1A
VAR B Yes No No

/B W e A = Yes Yes No

Fg EFBEEEL | No No Yes

|

[1IGW1NS-4C/4 f3AF AN SCH X 1 A
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3.4 JURER S BEHLAT i a5k

DS821-1.8

¥ 37 B phEE

3-26 N 7 AE X R R T ST e R R, NI & —
AT D, CLKA{Z 58] T 1 A [T E 27 /728, CLKB 13 545t 1 ifi
H B HIFTH 2725

& 3-26 M ATHIEER
WEEA WREB
ADA[— 1 ADB
N e Ml e A C———

Register Register

Memory
CLKA Array CLKB

Output
DOA <: OUt.pUt iy ﬁ> DOB
Register Register

WREA WREB

ISR R

& 3-27 S 1R Dy W AR 2T AR 5 I ph A A AR 2 o 5
AN B, HIN B (CLKAYE S 1 5m A BB ASWE . SHbhk A/ 5468
REME 5o LIS Bh(CLKB)E S 42 1 im 1 B HYE M . ek AT (6 5E A5

=
o
& 3-27 EERHIRN
—— Input
Register
Input —— Memory
CLKA — . ] CLKB
Register Array
:|> Pipeline | _
Register |
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3 G5 H

3.5 7 INAF R (GW1INS-4)

BinOR#HRR
3-28 Eor T Huig I AR
3-28 Eix OB #RE

WRE AD

=
Register

Memo
CLK { Y
Array
Output

DO ’i .
Register

WRE

3.5 A PINEHIR(GWINS-4)

3.5.1 f& 4t

DS821-1.8

GW1NS-4 #54P fix 32KB 11 H 7 A7 555 (User Flash). F F A7 H
FTA7 i B e A B AE kB e, —4T H 64 NI fE B oC L, FI 76 o
125 8N 32bits, AT/l TN BN 64*32=2048 bits. #[R#EAE L HF L
BB, — TSR N 2048 741, WI—TUEE 817, Rt FHR:
® NOR Flash
10,000 X 5 75 iy J& 1
L 10 SR £ AT HE 11 (+85°C)

HPifrve: 32

ZE: 128 17*64 %1*32 = 256kbits

THERREE S : 2,048 75

PR TR 7 gm R B AR

IHERAE . 40MHz

FYRFERE]: <16ps

THRTR]: <120ms

HAL I

- UERHIRUEREER ). 2.19mA/25ns (Vee) & 0.5mA/25ns (Veex)(MAX)
- GRFEMERRERE: 12/12mA(MAX)

!
KT GWINS-4 Z31F ik i P I BRI PR (5 B 275 UG295, Gowin [N B (User

Flash)fH /" #655, HAH S 1IN R EE 53 8 N LR, 25 ZFMNE
3-1 i@ 2t
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3 G5 H

3.6 75 T AL B R

3.6 BIFESIEER

3.6.1 Bt

3.6.2 BETT

DS821-1.8

GWINS-4C/4 4t eft AT £ 3 ) DSP HIB IR, 82 °F S45 1) DSP
WP P2 L IR PR BB S AT AR, 0 FIRL FFT it 5.
DSP AUATI P AERIE . VORI . SREMRSROE A

DSP 3C#F N5 LhfE:

3 Fhoi FE eI EE (9-bit, 18-bit, 36-bit)

54-bit ¥ A/ 5 58T

2 i A AT eI LA 0 o

W #2405 2% (Barrel Shifter)

R 515 5 E 1E B (Adaptive filtering through signal feedback)
iz % AT L H 31 HIE (Computing with options of rounding to positive
number or prime number)

SCAR A A A R 55 A

DSP #HLHES LAT I A £ A~ FPGA FESI . 44> DSP fiti
H 94 CLU ML E . &4 DSP WEFAZ BT, BN ERTUEHA
i Ini: 2% (pre-adders), > 18 frffIafE 2% (multipliers), F1—A =i A K
HARNZ s H 5 It (ALUSS).,
oy

DSP Z: Bt S WA HI NG, LT, s A Thae .

HIANES 7 T2 . TT ) B o, A AN A\ i
® Jf4T 18-bit il \ B B SBI;
® JRAT 18-bit fii \ A B SIA.
!
G\ A R A B 5 B

iz P AR FPGA 7 b IR IN &5 T LA Dh B s A, SCHF 9-
bit {755 A1 18-bit 475 .
RIAAR

ik s (multipliers)fr TATINGS )5, FRSEBIRIEIZ S . ik T
FLE A 9x9. 18x 18, 36 x 18 B 36 x 36, %y A s Ml thi ity 35 S RF 25 4725
PS5 AR e — A B0 SR i B AR AT

® — 18 x36 s

® 18 x 18 Ty

® JU/9x9 ik

!

PN ZEHITA] DI B R — 36 x 36 ik,
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3 G5 H

3.7Cortex-M3

b S L
A~ DSP Z oot & —A> 54 fif ALUS4, 2%} ik s Dhae it — 2
SiR, N S A L S B8 SRR A AR SR 55 R . SCRFI T RE R4 -
® kst AURE/0. BdE A FIEEE B Ik Rikis 5
® Reikdnian i AUE/0. HdE B FIHENL C ks
® HiE A, Hddls B Mt C HIINEMRIRIZE

3.6.3 DSP #{EEREE

® ik IE(multiplier) iz
® ik B ng%(accumulator) iz
® RVLRAN FhnAs iz

KFBFETAUIBRE ZEAER, 5% UG287, Gowin 3715
AL FEZS(DSP)H F 16 -

3.7 Cortex-M3

3.7.1 &t

DS821-1.8

GW1NS-4C Zf WIRk AL B 28 R Gtz . HAFEEEZETIE. Wik
H 7 Flash %51 BSRAM {74 55l Pk PLL A1 OSC B8 52 . wwg
PHERZ 2 32-bit RISC ZEH4f#) Cortex-M3, EAMRINFE, 1LRA, =hEh
Fii, FPGA 2l g oA 8% 1P, 518 RIGHISEH A £ RS,

AL HE 2% R GUiE T A BE SR ER A B 2R R g8 S AN SGEAE, 1X B ARt
F FPGA %5 S2IR 14 B8 B FPGA #i% IP sSzBLff4hik . FPGA W&
F BRI TIR, P DLRIESCIANFAME, SRR AR T EE
% IPs, J7EH A, 0 SPI. 12C. 13C 254ttt ge. Wb reee 24
HERE FPGA R, BT JTAG #:11, #A BHEN /O b M5 45 1%
.

M2k A% AHB-Lite 2% . AHB2APB #id: i 42 F1 % 2% APB A2k 2
o

AL S R 400 AHB A2k FPGA T RS, ZA4G8 65—
IS, SZE T H P Flash S50 R /EF1 BSRAM #5515 5 #:4F L
H B35, Cortex-M3 % IN#: Flash & ARM F& BT M ¥EE, IF AA%
% BSRAM, REHIGIELT.

AHB 2 S EF AN 235 11 INTEXPO #1 TARGEXPO, 44N @i [
$RfE—~ 32bits {7 AHB &2k, W LAZERER] FPGA FF AT ] il 5 ol A7
%IJ}? AHB R4 37 FF GPIO #3428 FPGA, FISRs2HlH @ 1/10 1

REFIIESE
Wik APB 28459 APB1 Fl APB2, APB1 3N & I 2%
(Timer0 1 Timer1), P UART (Uart0 #1 Uart1) UL &— & 14
(Watchdog). M~ UART H#E#S] FPGA, MANMERN ZAE T 1 R 1
AL FESS RA NI, B w8 Ui . APB2 2k H %33
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3 G5 H

3.7Cortex-M3

DS821-1.8

FPGA %4

KEER G T Cortex-M3 A%, BERHEFE. NVIC. 815 H AL ]k
o

Cortex-M3 WAXIEIL & 2R HIFER VT W) 26 R G, 45 AHB B2k,
AHB2APB 5 S 4 AP % APB 2k

GWINS-4C #RAFSCFE/S AN e i L EFE JTAG i i
11 TPIU,

AN, TRACTE 28 RS HRAE T — AN IS S IntMonitor, %15 5 AT LA
f878 GPIO ek APB1 4k, 4% TimerO / Timer1 / Uart0 / Uart1 /
Watchdog. %9 i ilsilifE 5 i FPGA, SRR & Ak 3 3% R 45 4 /iiE
ITHI R IOIR S

FPGA Witk PLL 1 OSC, AR E{HFI AL ep 2y, b A
ARG HE AN,

Cortex-M3 [1 45 /I HE B an & 3-29 Frow s
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3 LERIAN 3.7Cortex-M3

3-29 Cortex-M3 ZEHIHEE]

Cortex-M3
Processor Block
JTAG IIF
Cortex-M3 DAP - > JTAG
Core A
Time \ i
Stamp TPIUUF
Bus-Matrix NVIC - User_int0/1
Clk/Reset Clock
- Resource
) PLL/OSC
Y AHB Extension:
< INTEXPO >

- Memory Sub-System
AHB Extension:

AHB To
AHB < SRAM/FLASH I/F

Lite

Bus GPIO I/F
GPIO | FLASH |=

\

Y

B-SRAM

- > AHB2APB

IntMonitor
Logic Resource
Soft-Core
APB1 APB2 e[ APBUF_L 1l sp | | ic |
UART
IE 13C use
» UARTL > Type-C
Timer0 |« UART ’ Others ‘
» UARTO E
Timerl |«
» Watchdog

3.7.2 Cortex-M3
WAL EE R Gt B A DU e

o EAINKZ

Thumb-2 5448, >CKF ARM &=tk he

X FF 8bits F 16bits, — MM HF JL 775 1 8 A flcdz il 28
SRS B 400, AL $E 2 B R A BE B 2R, InaRAF A B 1) TR i e
PATFE A BdR

SR WAL, B AT AT A R ST AR A B A HE

B 1, BRI m T Ak B

WARGRY T,  TRAMRFBUBR AR IR 8 E R R Th g

M ARM7™ Ghsl g8 T2t ok, B m e R IhFE

e & MR v 7 &

- JTAG s

- FPB LI b ST RE

- DWT BEHszglsa, fid & f RS0 TheE
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3 G5 H

3.7Cortex-M3

3.7.3 BLRIEME

- ITM B S RF R AFT D
- TPIU Btz BREE 0 Hr

EEGERE FIIOR: Cortex-M3 AbHEEE AT 105 11 5 418 AHB o ZeAH %

BZIES AHB R&MEREE:

ICode &1£k: 32bit AHBLIte &4k, F T MACHS 23 (6] B Ha 4 F [m) £
DCode &.4k: 32bit AHBLite &2k, T X400 28 (B HEAT HdE n /17 fik
PAR A 1A 5

ARG k: 32bit AHBLite 2.4k, FHTX KRG MPATIEE S A&, %
PE N A7 it A S VR 17

APB: 32bit APB 22k, FH T #1524 25 [A] 3R AT B in /A7 LA K2 1A
W7 .

BTN T EATREFEI TS

EXT ST S 2R PR R 55 1 b 28 7 ) B 45 g o) 557 15
Bit-banding: = 28K Bit_band il 4 U i) ¥4 # Xt Bit_band 73 (8] ()
i lal;

B BT —ANERMX, [FAEEER A2 B LR

AR

3.7.4 NVIC
mE =P (NVIC) 5 Cortex-M3 % S5 & 52 TR AE
IRE A A B, B DL R
® U FFZIk 26 Nk
® GWINS-4C ZFF/NANMEH 7 A
o AL 8 MTTARIONES (0~T), 7 RFRRAIINIESE, 0
SRR
®  SCHEHIBIE 5 L AP Ak e
® S FRIIASTLE T
® JCHZRIRESIN TN BBIRAE, HWHR N HAIWKE, AT EGIMY
i
#* 3-8 NVIC FHf[mER
Hi kit B it Eiiipa
0x00000000 _StackTop Hie HH TR T
0x00000004 Reset_Handler Hik A A
0x00000008 NMI_Handler His NMI
0x0000000C HardFault_Handler He TR A28 1R v
0x00000010 MemMange_Handler Hk MPU %1% 9 I8
0x00000014 BusFault_Handler 5 S 2R AR R T
0x00000018 UsageFault_Handler Hik A FH A 1% R
0x0000002C SVC_Handler EWAE SVCall H1 i
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3 ZNA 3.7Cortex-M3
Hi kit 4R E~3it) ik
0x00000030 DebugMon_Handler R A ) -
0x00000038 PendSV_Handler Efé%Eﬁ HEiE b
0x0000003C SysTick_Handler /5 FG 58 I 25 B
AR T (GW1INS-4C)
0x00000040 UARTO_Handler s UARTO FEUSCFI & 3% Hh
0x00000044 USER_INTO_Handler 5 Al 0
0x00000048 UART1_Handler s UART 1 ORI & 3% Hh
0x0000004C USER_INT1_Handler /5 F P e it 1
0x00000050 USER_INT2_Handler 5 F P Ak 2
0x00000058 PORTO_COMB_Handler 5 GPIOO0 i
0x0000005C USER_INT3_Handler /5 F P e 3
0x00000060 TIMERO_Handler /5 TIMERO 14
0x00000064 TIMER1_Handler 5 TIMER1 1k
0x0000006C I2C_Handler s 12C ik
0x00000070 UARTOVF_Handler /5 UARTO/UART Jii Hi o
0x00000074 USER_INT4_Handler A F P it 4
0x00000078 USER_INT5_Handler 5 F P Ak 5
0x00000080 PORTO_0_Handler = GPIOO0 i O iy
0x00000084 PORTO_1_Handler S GPIO0 1 1 Hh iy
0x00000088 PORTO_2_Handler S GPIO0 & 1 2 rh iy
0x0000008C PORTO_3_Handler IE9E] GPIO0 & i 3 r ity
0x00000090 PORTO_4 Handler IE9E] GPIO0 & i 4 v iy
0x00000094 PORTO_5 Handler IEWAE] GPIO0 & i 5 Hh iy
0x00000098 PORTO_6_Handler IEWAE] GPIOO0 & 6 iy
0x0000009C PORTO_7_Handler B/ GPIO0 & ] 7 v ity
0x000000A0 PORTO_8 Handler B/ GPIOO0 & i 8 iy
0x000000A4 PORTO_9 Handler /5 GPI00 & i 9 Hh iy
0x000000A8 PORTO_10_Handler /5 GPI100 & i1 10
0x000000AC PORTO_11_Handler IS GPIOO0 & i 11 H iy
0x000000B0 PORTO_12_Handler IS GPIOO0 & 12 Hr i
0x000000B4 PORTO_13_Handler /5 GPIOO0 & 13 Hribr
0x000000B8 PORTO_14_ Handler /5 GPIOO0 &l 14 Hibr
0x000000BC PORTO_15_Handler B GPIOO0 & i 15 ik

3.7.5 BaEitER

FEF INAAEEL N ARM F2 7 A7 R INEERRIR ET HI06ME, I HARZ R R
AR WAL B RE P, BALIA R AR WA TR

HHTAFE A InEGE ST UART B Se Bl , X555 PC AL
BEATIEAS . R SRR IR ER (B RE U0 N Pl
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3 G5 H

3.7Cortex-M3

3.7.6 BHE) &

3.7.7 ENEE

DS821-1.8

® gL, HANEAFKATEFEE R INE 2%,
® KB UARTO W R a7 es, NARIEMBIK B & & IR
® 53 Flash e TR F 84T, WA AZMER, Timer0 JiK, Timer1

A

® 5 A\ Ox4(EOP):RZIEFET .

48bits HIIf A1 BT AR B & A2 ITM o, HHERER(ERE(S 5 TRCENA #E47
[1#EMI{figE, TRCENA /& DEMCR ZifFas 28 24 fir, /& Cortex-M3 b2
w IR DWT A1 ITM B4 R RefE 5 o I TaI RN FH 72 T iCEE AR oK
BB W S AIPRIE AR -

3-30 DEMCR 7588

DEMCREF 7748
31 ‘ 25 2423 2001918 17 16/15 ‘11109 8|7 65 4|3 10
Reserved Reserved Reserved
TRCENAA MON_REQJ VC_HARDERRJ
MON_STEP—— VC_INTERR——
MON_PEND VC_BUSERR
MON_EN VC_STATERR
VC_CHKERR— |
VC_NOCPERR
VC_MMERR
Reserved
VC_CORERESET
pary|

TRCENA & DWT F1 ITM A4 /{Hi eE 5
e 0: DWT FIITM AffifE;
e 1: DWT 1 ITM ffifig.

GWAINS-4C 5t Nk 1 PN R B bR e 2 I 28 TimerO A1 Timer1, #J
DL APB S 2R AT 1 R 1]

Timer0 1 Timer1 /2 32bits iR H08E, HEw T

® il HUE Y O MR P g R A5 5 TIMERINT HAERCE  Wiig e
f7#5 INTCLEAR #ij, Wi R1E 5 — BEIRFFA R
® W LUMEHIANERAE T EXTIN AT B as e REfS 5, 24 EXTIN 10 %2 1

) IR A A BE AT 2
® RIMMETHAE 0, I H AR R b — kIR eIk, A
WOIR S PBE N 1

® UHMIREI N EXTIN {E AW BB, IR B3 s AU T LI g —
F, DN EXTIN B e Ba e (74K i, e 2 ik
4

® Timer0: EXTIN fiE# %] GPIO[1];
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3.7Cortex-M3

PCLK ——»
PCLKG ——»
PRESETn——p»
PSEL—P
PADDR[11:2] —»| counter

PENABLE —®

PWRITE

oy

® Timer1: EXTIN fii%# 3] GPIO[6].

3-31 Timer(0/ Timerl Z5494EH

Reload value

v Decrement

32bits down

CTRL[0]

PWDATA[31:0] ——»| A
PREADY — ]
PSLVERR —»i
PRDATA[31:0] ——»|

ECOREVNUM[3:0] ——»

L

A
A 4

Val=1

CTRL[3]

CTRL[2]

) SET
} 1
CLR

Edge detection

Synchronizer

EXTIN

p TIMERINT

Timer0/ Timer1 & 728 1 N & Frz~, Timer0 FHihk 5 0x40000000,

Timer1 JEHihk A 0x40001000.
F% 3-9 Timer0/ Timerl FF%

& Fx EhbtmE | KA fu%E | SAE iR
[3]: %gﬁ%fﬁh%ﬁ1ﬁﬁ% N

w4 oo
[0]: fRE(E S

VALUE 0x004 s | 32 0x00000000 MR
AL, 5 NBIXAS T A4 I EUE

RELOAD 0x008 s | 32 0x00000000 22 0 B TEHER 2 B U A
A

1ol en | 0x00C Ws 1 | oxo [0]: FERFARRIT, 5 1 355 i

PID4 0XFDO Rz | 8 0x04 A3 ID B A7ER 4

PID5 0XFD4 Hie |8 0x00 AMEEID A A7 5

PID6 0XFD8 Hik |8 0x00 AMEE ID A5 A74% 6

PID7 0XFDC Rik |8 0x00 4 ID FATER 7

PIDO OXFEO Rik |8 0x22 4% ID FFA74% O

PID1 OXFE4 Rik |8 0XB8 4% 1D FF A7 1

PID2 OXFES8 Hik |8 0X1B 4% 1D B A7 2

PID3 OXFEC Rig |8 0X00 4% ID FA7EE 3

CIDO OXFFO Rig |8 0X0D At ID w745 0

CID1 0XFF4 Hie |8 0XFO 1 ID A% 1

CID2 OXFF8 Rie |8 0X05 1 ID 2 A7H% 2

CID3 0XFFC Rie |8 0XB1 Y0k ID 254748 3
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3.7.8 UART

GW1NS-4C s A P28 KA N #R 7 ) UART (UARTO #1
UART1), wILUEIE APB1 S 2R3t AT ml AIvs nl, ST SRR RN
921.6Kbits/s .

UARTO f1 UART1 SZHF 8 A8 AL A 1 A iz, ASSCRARR A
3-32 APB UART Buffering

You can write a new character to the write buffer
while the shift register is sending out a character

A

/
— | Write buffer ’—»’ Shift register ’—»TXD
A [

/

Baud rate

APB ™ generator
interface

v v
<—¢ Read buffer ‘4—' Shift register }47 RXD
A

he shift register can receive the next character
while the data in the receive buffer is waiting for

the processor toread it

UARTO F1 UART1 SZHFmidlillik e, 24 CTRLGJEE N 1 i), HAT
B AR AR B0 B N AL, XRE AT DATE R A 7 B[R] P R EAE S
2 APB #1121 UARTO A1 UART 5 $dis & & I FIE, APB #0524
RILOK'WR, AFREAELL, fE1AE UART Z BT, 50 5am & sy
B 7517 %% BAUDDIV.

BAUDTICK #4210 16 5, 7] LAME X AN A E 5 18 [l 2
R KA UART 2idis . CTRL[O N H A RE(S 5 TXEN, 4 UART f£4i
fERERS, AT LARIXAME 53X /O #:45h UART i Hr H

RS T A7ES STATE 1 G247k HURZS H T Ik sh it tH rh i SR 15 5
I, IERRZE AR IR AS T DAE Bt A Wil SR, 15 R A i SRt AT DL
% STATE A FIZeA7 v HR A

2% UARTO F1 UART1 )3 7 e itiid, UARTO FEHuHE K
0X40004000, UART1 F: il 5 0X40005000.
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3 3-10 UARTO/UART1 H5 2

A bt mfe | KRR iy | EAifE iR
8 1 H
DATA 0x000 s |8 Ox-- o =0 v
RIERE T Nk 2 B
[3]: B EAwE, 5 115%
N 2]: RiEZAAmE, 5175%
TATE 4 S5 4 [ e X
S 0x00 S 0x0 M Bl Eremtng, Rt
[0]: KIEGAFHbE, Rk
[6]: EEMNAAE, RAERIERR
FSCEF
[56]: e H Wi fE (S 5
- [4]: K& R ReE S
CTRL 0x008 s |7 0x00 (3]s BRI (=
[2]: Rikd M EaelE 5
[1]: #LIfEREE S
[0]: KIE[FREE S
[3]: Wi W, 5 155
INTSTATUS/ o [2]: A& P, 5 1 ERR
INTCLEAR | 0X00C s 4 0x0 [1]: Blcbli, 51 E%R
[0]: KikFWr, 5175k
01: VAR 42 g =
BAUDDIV 0x010 BLs | 20 0x00000 gﬁ?”ﬁhiﬂ”%ﬁ% M
PID4 0XFDO R 8 0x04 G 1D 2 AERS 4
PID5 O0XFD4 Hie 8 0x00 HhE 1D ZiAERE 5
PID6 OXFD8 Hie 8 0x00 HhE 1D ZEAER% 6
PID7 O0XFDC Hig 8 0x00 Y% ID HAEES 7
PIDO O0XFEO Hig 8 0x21 Y% ID AP 0
PID1 OXFE4 HiE 8 0XB8 Y% ID ZAFRE 1
PID2 OXFE8 Hig |8 0X1B Sh% 1D FFAERE 2
PID3 OXFEC ik 8 0X00 SN ID 2 A7 es 3
CIDO O0XFFO ik 8 0X0D 0% ID & A74s 0
CID1 OXFF4 Hi 8 0XFO A0 1D 2 1ERE 1
CID2 OXFF8 Hi 8 0X05 A D 2P 1ERs 2
CID3 OXFFC Hig 8 0XB1 1 ID HFAEes 3
3.7.9 Bl

GWINS-4C # b Higs R4t N ik 1 —> Watchdog, W PLd i
APB1 SR BEATHEHIAI T 1) .

BARSE T 32bits fUEEETH RS, E I AR B 74 WDOGLOAD
AT -

Watchdog #5224 dh k{55 WDOGINT, HIHH F i & i e G
Ko U ERE(S S WDOGCLKEN s HLFA 21 i, Watchdog 114k
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PEAEREANI A B TS 30 . Watchdog Wil R k{5 5, 3F H 2435l N 0
i A g K (5 5 WDOGRES. 7EK 4 WDOGCLK R — ANk 4
i, BEAEHFF 74 WDOGLOAD WEUE mEk Bt s v, dhadtiT ~—ik
SLER R
MRG KA RS, Watchdog I T4 RSB ES, RAE—FiR4E
ARG IR E . Betn, WS S IE R, MR RS Gt
%) 0, A4 Watchdog ZEHEMENES, AT REEN.
Watchdog #1E 77 i T+ B s
3-33 Watchdog #{EA R

Countdown Counter reloaded
- without - and count down -
///’"’ T reprogram ——  —_without reprogram _—— =
( Watchdog is Counter reaches Counter reaches
\programmed \ zero \ zero

If the INTEN bit in the If the RESEN bit in the
WDOGCONTROL register is set WDOGCONTROL register is set
to 1, WDOGINT is asserted to 1, WDOGRES is asserted
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Watchdog /7 il N & fizx, Watchdog & 41k >4 0x40008000.
3 3-11 Watchdog H7#55%

ey Fruhbwts | KA | v | ZAE Eiiipay
WDOGLOAD 0x00 %5 | 32 OxFFFFFFFF | Watchdog Jin#k &7 17 #%
WDOGVALUE 0x04 W | 32 OXFFFFFFFF | Watchdog 141 %7 17 4%

Watchdog %1l %5 77 2%
WDOGCONTROL | 0x08 ws | 2 0x0 [1]:

[0]:
WDOGINTCLR 0x0C HE | - Ox- Watchdog H i bk 75 47 4%
WDOGRIS 0x10 Hig |1 0x0 Watchdog _E— ki WpiR a2 47 2%
WDOGMIS 0x14 W 1 0x0 Watchdog H iR 45 25 7744
WDOGLOCK 0xCO00 s | 32 0x0 Watchdog i 7 27 17 &%
WDOGTCR 0xF00 BIE |1 0x0 Watchdog 4z il 77 77 #%
WDOGTOP OxF04 R |2 0x0 Watchdog Ml i Hh & B a7 77 4%
WDOGPERIPHID4 | 0XFDO W | 8 0x04 4% ID A7 3% 4
WDOGPERIPHID5 | 0XFD4 W | 8 0x00 A% 1D 173 5
WDOGPERIPHID6 | 0XFD8 Hik |8 0x00 4MK 1D 2747 7% 6
WDOGPERIPHID7 | 0XFDC Hik |8 0x00 SMK 1D A7 AR 7
WDOGPERIPHIDO | 0XFEO Hik | 8 0x24 A% ID 4748 0
WDOGPERIPHID1 | OXFE4 Hik | 8 0XB8 S5 1D ZFAERE 1
WDOGPERIPHID2 | OXFE8 Hi | 8 0X1B 4 1D A7 4% 2
WDOGPERIPHID3 | OXFEC Hgg | 8 0X00 4h% 1D A 7R 3
WDOGPCELLIDO | OXFFO Hie | 8 0X0D LA 1D A7 0
WDOGPCELLID1 | 0XFF4 Kk | 8 0XFO AT 1D A7 1
WDOGPCELLID2 | 0XFF8 Rk | 8 0X05 A1 ID B A7 2
WDOGPCELLID3 | OXFFC Rk | 8 0XB1 01 ID AR A4S 3

3.7.10 GPIO

GWINS-4C s 1Fmb# 28 R 4tidid AHB M2k 5 GPIO MU E,
GPIO #itiZE#:3] FPGA. GPIO > ¥¥F 16bits 1IEH /0 Yifg, HALLTFERE

‘r_&n_:

® T ZmFEH T AERINEE, FILAECE GPIO WAL —A7 F k= A= A s

® [N S FRTH A M hEAE 5

® U FREIIHC B A A7 A LB R ThEE

® AT FF AT 2 T RN B A ) 5 1 FF AT A R PRAIE TR FE A

GPIO Fffastn N R r~, GPIO bk~ 0x40010000.

F+ 3-12 GPIO &8
SR HEuhbmee | KM fw | BAME | iR
DATA 0x0000 w5 |16 OX--—- [15:0]: H¥E2517 o
DATAOUT 0x0004 w5 |16 0x0000 | [15:0]: HiEk H2Ffr a8

DS821-1.8
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ZHR I wAE | 2R pree | BAE | iR
[15:0]: #rHHRERE
H1: HriHEREE R
OUTENSET 0x0010 /5 16 0x0000 | 5 0: #yHifife TRk
B 55 N
5 0: F5NMmA
OUTENCLR 0x0014 s |16 0x0000 | [15:0]: &Rk fdidE
[15:0]: "liEFEDIREIE
5 1. %E ALTFUNC
ALTFUNCSET 0x0018 LS 16 0x0000 | 5 0: A i%E ALTFUNC
% 0: GPIO £ 110
3 1: ALTFUNC Ihfg
ALTFUNCCLR 0x001C s 16 0x0000 | [15:0]: wkHEThaeiE
[15:0]: i ffipeixE
H1: WEPWHRE
INTENSET 0x0020 w5 16 0x0000 | 5 0: ANi&E d i {ife
0. AMEAE AT
BE 1. FRIfRE
[15:0]: hrfd IR
H1: 5w Eae
INTENCLR 0x0024 /5 | 16 0x0000 | 5 0: ANiERd M {tfe
B 0: I EREATE IR
BE 1. FRITEEREIE R
INTTYPESET 0x0028 w5 16 0x0000 | [15:0]: MK E
INTTYPECLR 0x002C s |16 0x0000 | [15:0]: iR RR
INTPOLSET 0x0030 w16 0x0000 |[15:0]: HikrkkitiE
INTPOLCLR 0x0034 w5 16 0x0000 | [15:0]: Hrlkrkitis
INTSTATUS/ s B WRIR S Z A7 2%
INTGLEAR 0x0038 w5 | 16 0x0000 B 1 PR R
OXO400' \;\t, w— _
MASKLOWBYTE OXOTEC w5 | 16 0x0000
0x0800- . _
MASKHIGHBYTE | ' oere /5 | 16 0x0000
0x0CO00- ~ _ _
Reserved OXOFCF Reserved
PID4 0XFDO i 8 0x04 Y% ID FA7ERE 4
PID5 O0XFD4 Hie 8 0x00 SN ID 2 A7 es 5
PID6 0XFD8 Hix 8 0x00 Hh& 1D FAERE 6
PID7 O0XFDC Hie 8 0x00 % ID HAEes 7
PIDO O0XFEO i 8 0x20 S ID FAEes 0
PID1 OXFE4 HiE 8 0XB8 S ID FAERE 1
PID2 OXFES8 HiE 8 0X1B Y% ID FA7RS 2
PID3 OXFEC i 8 0X00 Y% ID FA7RE 3
CIDO 0XFFO i 8 0X0D HAF ID FA72% 0
CID1 O0XFF4 Hi 8 0XFO HAE ID FAEe% 1
CID2 OXFF8 Hi 8 0X05 M 1D 788 2
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P I wAE | 2R frge | BAME | ik
CID3 OXFFC i 8 0XB1 HAF ID 4798 3

3.7.11 AR im0
Cortex-M3 AbBEZS LS — /MR 45 10, A4S JTAG # 0/ TPIU £
M, XA O EGEES FPGA. JTAG R 17 M4 1454 IEEE1149.1 1l
TR 0] 55 1 DL S i A R AR
JTAG-DP (¥ D eS8l = 2 iy =35 40 2H k-
® JTAG-DP R#&EHL
® JEAFAAE (IR) AR IR H48E, Fikizd] JTAG F14HT Arig i
TAABATA
® B AR AAOCH DR H#i%E, 15 JTAG-DP &7 s i+ .

3.7.12 TRt

3-34 N 7ERRsT
OXFFFF_FFFE
- SCB
Reserved OxEO00_EDOO
NVIC
System - OxEO00_E100
Control SysTick
OxEOOO_EO10
Space o 0000 SCS 0x4001_1000
Reserved 0xEO000_EO00 GPIO
For External 0x4001 0000
Devices -
xA000_0000 Watchdog
Reserved 0x4000_8000
For External UART1
SRAM 0x4000_5000
x6000_0000 UARTO
Peripheral 0x4000_4000
0_0000 Timerl
Reserved 052000 4000 0x4000_1000
X X .
SRAM 0x2000_0000 Timer0
0x4000_0000
Reserved
0x0002_0000
Code flash

0x0000_0000

3.7.13 M

E o SRR A SIS 4 Cortex-M3 1) IP AT, TE4{E B3
¥ IPUG931,Gowin EMPU(GW1NS-4C) /i 1/ 2 FH.

3.8 Bfgh

I B B YR AT 2R X FPGA EitEREI N H 2R EE ., GWINS #75
FPGA 7= fh 4t 1 & 4 /i 8 M 48 (GCLK), BELEEEE R E TG %
V. BT GCLK %, b4t T w4t HCLK %Us . bk, bift 141
FHPR(PLL)Z5 R 8 2 I

WEZHMER, "Z% UG286, Gowin /£ 7 JE(Clock) /1 /775 -
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3 &N

3.8 4

3.8.1 £ 5T

3.8.2 HifAIF

CLKIN >

GCLK 7£ GW1INS %741 FPGA F= i HIZ R IR 046, L. R A%
PR, AN ZIRIEME 8 N GCLK M4, GCLK [fT] 1%k i e il £4E & F fr i
o N LRI S A 2R R, {50 P 5 PR IR b e N B B R AT R A B A

BYARIABS R — T S s il L%, fRTFREAHPA (PLL, Phase-locked
Loop). H AN N H) S 25 I 805 5 35 #1020 2 N S8R %15 5 B AR AN AH
(A

GW1NS #7%1 FPGA 7=/ i) PLL #itkge Mg $E (it n] LAZE & FI BhanE,
IR B A R S H00T DL AT I b iR 2 R B (R AT 43 ) . AR TR
LRSI RE .

PLL i i 25 M AE B an e 3-35 FlT o
& 3-35 PLL ==&

IDSEL[5:0] ODSEL[5:0]

)

6 /1:6
\ LOCK

Detector

> LOCK

» IDIV —>

CLKFB [ >+

FBDSEL[5:0] >

PFD P>
+ | VCO |—»{ VCODIV

> CLKOUT

ICP

> CLKOUTP
FBDIV —>| <«— LPF > PS&DCA >
3 y > 13
DIV > CLKOUTD3

6

DS821-1.8

TT

SDIV >
= > CLKOUTD

Ja 4 Ja

I

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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PLL ¥ 1€ Xk 3-13 Fizno
F 3-13PLLIROEN

Biig 11 44 55 Eipa
CLKIN [5: 0] LIIN ks PN
CLKFB TP e TN
RESET LT PLL 4= AL
RESET_P LN PLL ><Wr (Power Down) {55
IDSEL [5: 0] LN A DIV E, il 1~64
FBDSEL [5: 0] | %A shA$Ed FBDIV 1, JaH 1~64
PSDA[3: 0] TN AL THYE %)
DUTYDA[3: 0] |#iA A 7 23 LR (CF BRI A 20
FDLY [3: 0] LN CLKOUTP 3}j 245 ZE IR 5 il
CLKOUT i H TR A (5 2% B 1 I b i L
CLKOUTP i A ARALAN b 2% EE R 3 1 B b g
” k- CLKOUT =i CLKOUTP 4 45iff & (Hi SDIV
CLKOUTD it B R
" Sk CLKOUT B CLKOUTP K44t 4h (i
CLKOUTD3 | Hith DIV3 4M 588461, DIV3 4MHiffi 72 Jy 3)
PLL 852 G-
LOCK i 1: BiE;
0: R4

PLL (925 (5 5 T DUEE AR PLL IR0 BN, i m] DL i i
S XM ERNEE T SER S S E SRS 5. PLL RGBS S
AL ANEE PLL S5 5 R IR AN, tn] DL s ekl & 4 Rt
PE S N E S B ESEE S .

GW1INS %741 FPGA /= i i) PLL PERETE S5 3K 4-20 BUHIMRHES AL

PLL ]y A4t CLKIN BEAT MR % (A 3450, 1A 2

fcikout = (feukin*FBDIV)/IDIV
fvco = fcLkouT-ODIV

fcLKOUTD = fcLkouT/SDIV
PFD = feLkin/IDIV = feLkout/FBDIV

B oAwNE

foukin HI B Bl CLKIN A%

e foikout ¥ CLKOUT 1 CLKOUTP i Bl %

e foikoutn N CLKOUTD Hf#i4ii%, CLKOUTD A CLKOUT 4345 Ji5 fk 8t o

o fpro Ny PFD SR, fero l/MEA/NT 3MHz.

BIATE L % IDIV. FBDIV. ODIV. SDIV k75 21 128 45 2 () i 4 {5

=

o
3.8.3 SiEET§h

GWINS #7%1 FPGA 7= i 1 s i 8 HCLK 7] PASZ 5 110 5E s M RE
BAEALH, 2T VR B [R5 B AL e v, anil 3-36
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% o
3-36 GWINS-4C/4 HCLK ~EH

I/0 Bank0 I/O Bankl
| L |
= —
— &
| [E2
=B
B
| BN |
/0 Bank3
[ ]oBank [[]Heik

3.9 %%

YE9%T CRU I %t 78, GWINS %751 FPGA 7= it T RIEFE M
KL TR, EH TR, ieMlige. BRI EmBEENES.

310 £ /EENL

GWINS %741 FPGA =B & — M LHIERE BN NG, HEERE
PSRN, ATHER SRS A e R b FP E AL, CLU A1 1/O
) 25 A7 2 20 0] DA i

3.11 {RiEECE

GW1NS %71 FPGA 7= i, 7 H SRAM Zm#2F1 Flash 4if2. Flash 4ifs
RS2 F7 B N Flash 2Rt S RF A4 Flash gmfe

GWINS #%1| FPGA 7=l 1 X #ilk FHiE A 1) JTAG BL BBk, 16
Y HE o SR 1Y GowinCONFIG it B, HFZ1A 6 Flili=:
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. Fif5 et
Y52 #r JTAG A1 AUTO BOOT #ixl. H /' AJfic B Mode B %35 75 2L 1) 4w A2
BB, VR4I%RIES W, UG290, Gowin %) FPGA /%dh 4 Fell & F
o

3.11.1 SRAM 4?2

GW1NS %71 FPGA /il i) SRAM %ifs, K b G 5 288 T 2
BHE

3.11.2 Flash 4&5%2

Flash 2w & 00 B S0 04E - N Flash B0, FHS, FEEEIEMN A
W Flash ¥o015i% %] SRAM it B # 0. £ FHJERIADZ N Eia] LLE K
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3 LERIA2 3.12 T A AR

HEmic s, XMECE Aoy “PROE R BN/ 317, GWINS #74
FPGA 7 ihid SCRFAMR Flash i A2 sURIXUR s, PEAHBTRE S W
UG290, Gowin F#7l FPGA /=i 4 FEHL B FHY -

3.12 R &R

GW1NS #%1 FPGA 7 #h Wk 1 — N W lbdk, Fr A ddRIE LT ke
RIRL P I d, IRl B RTIE £5%,  gafEid Rty MSPI 4 e 2 HE (1L B

GW1INS-4C/4 #5410 7 N RS2 R P T B B A H R .

Fr A e dR T BOY A P st s I B YR, B RCE TAES L rTLERE
215 64 PR PR

GW1INS-4C/4 281410 7 I db i B B i o 11 52 A 08 :
fou=210MHz/Param

Ve
K% Param ARCE S5, GHN 2~128, R ZFHMEE
R 314 5125 7 W em IR IR e, GnBRIAANER . e R AR AN R e 2
B B N AR
< 3-14 GWINS-4C/4 884 K N SRV B 43 %6 L 57 3R 1k T

BB | g Bt LS B | R

0 2.5MHz!" 8 7.8MHz 16 15.6MHz

1 5.4MHz 9 8.3MHz 17 17.9MHz

2 5.7MHz 10 8.9MHz 18 21MHz

3 6.0MHz 11 9.6MHz 19 25MHz

4 6.3MHz 12 10.4MHz 20 31.3MHz

5 6.6MHz 13 11.4MHz 21 41.7MHz

6 6.9MHz 14 12.5MHz 22 62.5MHz

7 7.4MHz 15 13.9MHz 23 125MHZ2
!

o [1ERINfm AR
o [2E AR, AEHT MSPI gifetist
o [BIHAREAARSH, RN IRE.
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4 WU 4.1 TAEFAT

B S

!

TEVAEHER (K TAR S A S TARVE I A T R = - ARG, 8 AR 2 S ARV (5
WSS, w2 FEACRIEITA a5 1F A RE ALt AR 26 R TARVE FI S DL T 12 T

fE.
4.1 TIE%H
4.1.1 xR AIEHE
* 4-1 B R KIEE
BN i) wME | BKE
Vee L -0.5V 1.32V
Veciox I/O Bank HiJE -0.5V 3.75V
Voex LV JEAS 2% B e s -0.5V 3.75V
- /0 HiJE -0.5V 3.75V
Storage Temperature fEAEE -65°C +150°C
Junction Temperature ghiR -40°C +125°C
!
(M7t HF-2V 2 (Vinmax + 2) V ISR S, RRSERTTE] <20 ns.
412 EFT(EEE
R 42 ETIEEE
ES ik HR/ME RNAE
Vce % H 1.14V 1.26V
Veciox LV JRAZ; £ /0 Bank Hi /& 1.14V 3.6V
Voox LV FEAS 25 i B 1.71V 3.6V
ShyE (pE 4
Ticow | Gl | . 0C +85C
(Junction temperature Commercial operation)
SER(TL ) : :
Tamo (Junction temperature Industrial operation) -40¢ +100C

E!
ARl BB B R LS B 2% UG824, GW1NS-484C #/F Pinout.

DS821-1.8 49(67)



http://cdn.gowinsemi.com.cn/UG822.pdf

4 AR 4.1 TAESAMF
41.3 BF EARFE
R 4-3 BIF EFRER
R EiHB w/ME PR >IN
VecRamp | Vee ETHRER 0.6mV/us | - 6mV/us
VeexRamp | Veex EFHRER 0.6mV/us | - 10mV/us
VccioRamp | Vecio EARER 0.1mV/us | - 10mV/us
!
o A MR EIHRIER LI
o TEWRITIRBCERT, PrA AHEIEHT AR 4-2 g U TAEER N . A LAETE
PR LI R R R R AR, B L AR L E
4.1.4 AEREFY
R 4-4 AER S
e filiig FAF /0 %Y I ON]
i N FEL IR
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) Vo 150uA
b I\ R TDI,TDO,
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) TMS,TCK 120uA
4.1.5 POR $5i&
F 4-5POR HESH
20 Hiig At P20 ft
Vce 0.95vV
GW1NS-4 Veex 1.5V
i V 0.95Vv
VPoR_Up Po_wer on reset ramp up trip cclo
point Vee TBD
GW1INS-4C Veex TBD
Vccio TBD
Vce 0.75V
GW1NS-4 Veex 1.25V
VPOR DOWN Power on reset ramp down Vecio 0.7v
B trip point Vce TBD
GW1NS-4C Veex TBD
Vceio TBD

DS821-1.8
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>
(aYay

4.2ESD 1%

4.2 ESD 14

DS821-1.8

%% 4-6 GWINS ESD - HBM
Eyis GW1NS-4C GW1NS-4
QN48 HBM>1,000V HBM>1,000V
CS49 HBM>1,000V HBM>1,000V
MG64 HBM>1,000V HBM>1,000V
QN32 - HBM>1,000V
% 4-7 GWINS ESD - CDM
Ly GW1NS-4C GW1NS-4
QN48 CDM>500V CDM>500V
CS49 CDM>500V CDM>500V
MG64 CDM>500V CDM>500V
QN32 - CDM>500V
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4.3DC HLAHFE

4.3 DC BS54

4.3.1 #FETIEEE DC BSFE
* 4-8 WET(ESEEMN DC RS 4%

e iR A e /ME HORME | RNE
Wl 110 %i N\ B3 (Input or 1/0 | Vecio<ViN<VIH(MAX) | - - 210pA
1 leakage) 0V<Vin<Vccio - - 10pA

I/O LFsH i
lpu (1/0 Active Pull-up Current) 0<Vin<0.7Vccio -30pA - -150pA
I/O i FLi
IPo (/0 Active Pull-down Current) | ¥ "-(MAX)<Vin<Vecio | 30pA ) 150pA
S¥SAVSSENEIN QINESESdE N
IBHLS (Bus Hold Low Sustaining | Vin=ViL(MAX) 30pA - -
Current)
SRR i P I R AL FER
IBHHS (Bus Hold High Sustaining | Vin=0.7Vccio -30pA - -
Current)
SR RFH AP I 2 R
IBHLO (Bus Hold Low Overdrive | 0<Vin<Vccio - - 150pA
Current)
SRSV v A i
IBHHO (BusHoldHigh Overdrive | 0<<ViNn<Vccio - - -150pA
Current)
BLZ s A=NiN s
VBHT - Qj%ﬁ‘ F ﬁﬁji i 1 (Bus ViL(MAX) | - ViH(MIN)
hold trip points)
/0 H7
c (I/O Capacitance) SpF 8pF
Vccio=3.3V,
Hysteresis=L2H!"! ) 200mV | -
Vceio=2.5V,
Hysteresis= L2H ) 125mv | -
Vceio=1.8V,
Hysteresis= L2H - 60mvV | -
Vccio=1.5V,
Hysteresis= L2H ) 40mv )
Vcceio=1.2V,
Hysteresis= L2H ) 20mv. | -
Vceio=3.3V,
N NN . Hysteresis= H2L!"! ) 200mV- | -
W N IR W (Hysteresis for =
VivsT Schmitt Trigger inputs Vecio=2.5V, - 125mV | -
' igger inputs) Hysteresis= H2L
Vceio=1.8V,
Hysteresis= H2L ) 60mv. | -
Vceio=1.5V,
Hysteresis= H2L ) 40mV )
Vccio=1.2V,
Hysteresis= H2L ) 20mV )
Vcei0=3.3V,
Hysteresis= - 400mV | -
HIGH!1H2]
Vccio=2.5V,
Hysteresis= HIGH ) 250mv- | -
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4 BRI

4.3DC HLAHFE

B/ o %At w/MAE WAUE | &KME
Vccio=1.8V,
Hysteresis= HIGH ) 120mV- | -
Vceio=1.5V,
Hysteresis= HIGH ) 80mv. | -
Vceio=1.2V,
Hysteresis= HIGH ) 40mv- | -

!

e [1] Hysteresis="NONE", "L2H", "H2L", "HIGH" 7~ 1E EDA ] FloorPlanner T_E 1%
H# 1/0 Constraints i} ] Hysteresis £ 51, 15 /727 W SUG935, Gowin i/ #FEZ)
RIGH -

e [2PJF)5 L2H(low to high)ZE I R Vin B i Vivsts JFE H2L(high to low)iE ik~
Vi % FEAIK Vivsts HIGH SRR [FBS 5 L2H A H2L &30, B Vivst(HIGH)=
Vhyst(L2H) + Viyst(L2H). o 5 BT i

% /\/IH (L2H on)
Vi (None) S Vi(None) 3
>T ViL(H2L on)
4.3.2 BSHR
® 49 BSHIR

A iR i T w/AMAE | AUE | ROKE

lcc Core HLIFHLJT LV kA | GWINS-4 | TBD | TBD | TBD

lccx | Veox HLUEHLIL LV kA | GWINS-4 | TBD | TBD | TBD

lccio | 1/O Bank HLJE FEIR LV kA | GWINS-4 | TBD | TBD | TBD

4.3.3 /O #EFETE&H
#* 4-10 /O HETIEEH
e X B2 Veeio(V) N3 VRer(V)
AN
f/ME BRI PN &/ MAE LAY BNH

LVTTL33 3.135 3.3 3.6 - - -

LVCMOS33 3.135 3.3 3.6 - - -

LVCMOS25 2.375 2.5 2.625 - - -

LVCMOS18 1.71 1.8 1.89 - - -

LVCMOS15 1.425 1.5 1.575 - - -

LVCMOS12 1.14 1.2 1.26 - - -

SSTL15 1.425 1.5 1.575 0.68 0.75 0.9

SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969

SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969

SSTL25 | 2.375 25 2.645 1.15 1.25 1.35

SSTL25 i 2.375 2.5 2.645 1.15 1.25 1.35

SSTL33 | 3.135 3.3 3.6 1.3 1.5 1.7
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4 BRI

4.3DC HLAHFE

DS821-1.8

o R Veeio(V) TR Vrer(V)

wAME | ME | BRE | BAME | ABUE | BOKME
SSTL33 Il 3.135 3.3 3.6 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_lI 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.6 - - -
LVPECL33E 3.135 3.3 3.6 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 2.5 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D_I 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D _II 1.71 1.8 1.89 - - -
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4 S 4.3DC HLAHFE

4.3.4 8% 1/0 DC B S454

% 4-11 B /O DC B 5454
A Vi Vi VoL VO!—| loM | lonM
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
4 -4
8 8
eMOSI3 | L0.3v | 0.8v 2.0V sev O Voo 04V 12 12
24 -24
0.2v Vceio-0.2V | 0.1 -0.1
4 -4
8 8
LVCMOS25 | -0.3V | 0.7V 1.7V sev OV VeV o
16 -16
0.2v Vceio-0.2V | 0.1 -0.1
4 -4
0.4V Vccio0.4V | 8 -8
LVCMOS18| -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 12 12
0.2V Vccio-0.2V | 0.1 -0.1
0.4v Vceio-0.4V 4 I
LVCMOS15| -0.3V | 0.35*Vccio 0.65*Vcceio 3.6V 8 -8
0.2v Vceio-0.2V | 0.1 -0.1
04V | Vooo-04V | 2
LVCMOS12 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 6 -6
0.2v Vceio-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3*Vccio 0.5*Vccio 3.6V | 0.1"Vccio| 0.9*Vcceio 1.5 -0.5
SSTL33 | | -0.3V | VRrer-0.2V VRrer+0.2V 3.6V | 0.7 Vceio-1.1V | 8 -8
SSTL25 | | -0.3V | VRrer-0.18V VRrer+0.18V | 3.6V | 0.54V Vccio-0.62V| 8 -8
SSTL25 1l | -0.3V | VRrer-0.18V VRer+0.18V | 3.6V | NA NA NA NA
SSTL18 Il | -0.3V | Vrer-0.125V VRer+0.125V | 3.6V | NA NA NA NA
SSTL18 | | -0.3V | Vrer-0.125V VRrer+0.125V | 3.6V | 0.40V Vccio-0.40V| 8 -8
SSTL15 -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | 0.40V Vceio-0.40V| 8 -8
HSTL18 | | -0.3V | Vrer-0.1V VRrert+ 0.1V 3.6V | 0.40V Vcceio-0.40V| 8 -8
HSTL18 1l | -0.3V | Vrer-0.1V VRrert 0.1V 3.6V | NA NA NA NA
HSTL15 | | -0.3V | Vrer-0.1V VRrert+ 0.1V 3.6V | 0.40V Vcceio-0.40V| 8 -8
HSTL15 1l | -0.3V | Vrer-0.1V Vrert+ 0.1V 3.6V | NA NA NA NA
E!
[1]IFl— Bank A 10 K& DC H IR il (£245 source A sink): [Fl—4> Bank fi A 10
P A RER T n*8mA, n FIRi% Bank #% 5| H 1) 10 & .
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4 BRI

4.3DC HLAHFE

=
4.3.5 &4y /O DC BB S 454
+® 4-12 £5 /O DC B4
LVDS25
B it A% A RN HBA | RKR | B
LPNGENES
Vina,ViNe (Input Voltage) 0 - 2.15 V
LA A :
SCRA A\ L Half the Sum of the
Vem (Input ~ Common Mode 0.05 - 2.1 \Y
Two Inputs
Voltage)
# 4 % N\ '] IR (Differential | Difference Between
Vo Input Threshold) the Two Inputs 100 | - 600 | mv
N Hi N\ HLI (Input Current) (P)c]szer On or Power | _ - 20 | pA
% = P (Output High B
Vor Voltage for Vop or Vowm) Rr =100Q 160 |V
i H K H# P (Output Low B
Vou Voltage for Vop or Vowm) Rr =1000 0.9 v
Z5 1% HY FLE (Output Voltage | (Vop - Vow),
Voo Differential) Rr=1000 250 1350 1450 ) mV
7 B L e 1 AR AL
AVobp (Change in Vob Between - - 50 mV
High and Low)
fy % JE (Output Voltage | (Vor  +  Vom)/2,
Vos Offset) Rr=1000 1125 [ 120 | 1.375 |V
iy i A7 4k (Change in Vos
AVos Between High and Low) ) ) 50 my
—_ A =]
Is B LU Voo = OV PIBHRHIAL | - 15 | mA
%
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4 WA

4.4AC FF45H

4.4 AC 4514

4.4.1 1/O iRE
* 4-131/0 FHitEH
B i B3 Min Max AL
fwax_Lvps LVDS i RMiE | GWINS-4 | - 750M Hz
4.4.2 CFU FrX4$5i4
3% 4-14 CFU BIF&%
" LSRR X
47 ik = iy
Min Max
tLuta_cru LUT4 3EiE(LUT4 delay) - 0.674 ns
tLuTs_cru LUT5 #EIR(LUT5 delay) - 1.388 ns
tLute_cru LUT6 ZEiE(LUT6 delay) - 2.01 ns
tLuT7_crFu LUT7 ZEIR(LUT7 delay) - 2.632 ns
tLuTs cru LUTS8 ZEIR(LUT8 delay) - 3.254 ns
BALIE AL B2 A7 2% i H i) 1] (Set/Reset to
tsr_cru : - 1.86 ns
Register output)
S : A b s ) '
tco_crU I e 31 25 47 25 1 i (] (Clock to Register | 0.76 ns
output)
4.4.3 BH§hFA0 I/O FF 45t
® 4-15 SMERFF R
-5 -6
ks : : By
Min Max Min Max
HCLK Tree delay 0.8 1.4 0.5 1.2 ns
PCLK Tree delay(GCLK0~5) 14 2.6 1.0 2.2 ns
PCLK Tree delay(GCLK6~7) 1.8 3.2 14 29 ns
Pin-LUT-Pin Delay 3.4 5 3 4.5 ns

DS821-1.8
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4 S 4.4AC FF45H

4.4.4 Gearbox FF X454

%R 4-16 Gearbox B FZ&%
B s ik HAUE BT
FMAXIDDR 2:1Gearbox i N\ & K E 5 600 MHz
FMAXIDES4 4:1Gearbox iy N fe K F A 800 MHz
FMAXIDES8 8:1Gearbox i N\ fx K F 4 1000 MHz
FMAXIDES10 10:1Gearbox g N e K40 1000 MHz
FMAXIDES16 16:1Gearbox % N\ fx kK 40 1200 MHz
FMAXODDR 1:2Gearbox i N\ 5z K 34 600 MHz
FMAXOSER4 1:4Gearbox #i N K F 5 800 MHz
FMAXOSERS 1:8Gearbox #iy N\ B K T4 1000 MHz
FMAXOSER10 1:10Gearbox i N\ Kk T4 1000 MHz
FMAXOSER16 1:16Gearbox i N & K40 1000 MHz

4.4.5 BSRAM FFE43514
= 4-17 BSRAM B &%
N S Q
4R ik L5 i
Min Max
BSRAM i3 3 ik /5 45 1 i B 21 4 4E B
tcoap_BsrAM - 5.10 ns

(Clock to output time of read address/data)

BSRAM i ti 2 17 # {0 I B 2] 4t A )
tcoor _BsrRAM . . - 0.56 ns
(Clock to output time of output register)

4.4.6 DSP FFx45
%= 4-18 DSP B &%
3 fii BESH gy
in Max
oo bsP i N A A 10 I B B % A BT (Clock to | 480 | ns

output time of input register)

LK BT A7 4% B B Bh 2 4 B ZE B (Clock to
tcopr_psp . L . - 2.40 ns
output time of pipeline register)

B 2 A7 4 B I b 2] g S S I (Clock to
tcoor_psp . . - 0.84 ns
output time of output register)

4.4.7 RAGIRF X5
#+ 419 FARIEFEESH
LR 5t 1 w/ME HLRfE YN
mm R g AR
. (0 ~ +85C) GW1NS-4 | 118.75MHz | 125MHz 131.25MHz
mm PR H AR
(-40 ~ +100°C) GW1NS-4 | 112.5MHz | 125MHz 137.5MHz
tor R S L 43% 50% 57%
topuIT i R 0.01UIPP | 0.012UIPP | 0.02UIPP
4.4.8 BiItRIAFF < FFE
R 4-20 PIETEESH
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4 A 4 5Cortex-M3 B
ERs HEESS KR w/IME PN
CLKIN 3MHZ 400MHZ
C7/16 PFD 3MHZ 400MHZ
Co6/15 VCO 400MHZ 1200MHZ
GW1INS- CLKOUT 3.125MHZ | 600MHZ
4/GW1NS-
4C CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
4.5 Cortex-M3 BS54 14
4.5.1 DC BS54
< 4-21 RS
B S
5 #hiid BT
B/ME YN
lvce VCC & KHIR - 100 mA
lvss VSS i A HL - -100 mA
liNg IR LR - +/-5 mA
4.5.2 AC BS54
= 4-22 S
Kk
5 ik ErGs <R vz
B/ME B NME
frcLk AHB I} &5 GW1NS-4C 0 80 MHz
frcLk APB HJ &R GW1NS-4C 0 80 MHz

DS821-1.8
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4 BRI

4.6 JH 7 INAT BT (GWANS-4)

4.6 A PINFBRSHEIE(GWINS-)

4.6.1 DC BS54
& 4-23 GWINS-4 #-H ARG DC BS54
S PNIEN Wake-up
G 24 ply | WKOUP |
3 B Tue | M | A
o L (wi w/NEE R, (52 100%,
25ns)l1 2.19 0.5 mA NA VIN= “1/0”
B lecq@ 0.1 12 mA NA -
BB 0.1 12 mA NA -
TR 0.1 12 mA NA -
XE=YE=SE= “1” , #F T=Tacc
- . F| T=50ns 2 I7], 1/0O FIHIRN
& E2 j; yray N N
gfsfgrfuzggm lccz 980 25 MA NA OmA. T=50ns 2 J5, WHEEERS
2R, /O B HIR N T
HUAR X H I
GUIR =2 Iss 5.2 20 pA 0 Vss. Veex Fl Vee
VE!
o [MIXLHUENEG P HERE, WEBRESS T P HRE;
o  [2llcct TE Tnew ANIF AT 8 B 0 H 5
- AR Tnew< Tace
- Thew = Tace
- Tace<Tnew - 50ns: lcct1 (new) = (Icct - lcc2)(Tace/ Thew) + lcc2
- Thew>50ns: lcct1 (new) = (Icct - lcc2)(Tace/ Tnew) + 50ns*lcc2/Thew +
Ise
- t>50ns, lcc2=IsB
e [3]M\ wake-up time R ZI 4 Vee 20K T 1.08V,
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4 H R 4.6 7 INAE H R (GWINS-4)

4.6.2 AC HS 454
% 4-24 GWINS-4 EZHBA RINERFSH

H P ZH s w/MAE = NIEN <K 2
WCH1 - 25 ns
TC - 22 ns
U In) b [a] L2l BC Taccl - 21 ns
LT - 21 ns
wC - 25 ns
S R B 55 30 HCHH A i 2 S ) Thvs 5 - us
R A7 DR FF IS (] Trwh 5 - us
B ATt DR AR I T) (R AR HEE B Trnl" 100 - us
B AT B G A2 R S ) Togs 10 - us
Y e PR Fop A [A] Togh 20 - ns
Y FEI ] Torog 8 16 us
B VA4 B[R] Twpr >0 - ns
PERR AR R (7] Twhd >0 - ns
P15 5 2 5 18 I ST () Teps -10 - ns
SE B EE ST IN [A] Tas 0.1 - ns
SE ki) = HLSF (] Tows 5 - ns
iy 1k /54 S ST (] Tads 20 - ns
ik PR AR I ) Tadn 20 - ns
R PRAF I (8] Tah 0.5 - ns
WC1 Tah 25 - ns
. ; . TC - 22 - ns
;?%Eé[j Ho bk PR FF g s - o1 - s
LT - 21 - ns
wcC - 25 - ns
SE Rk ik Fa P[] Trws 2 - ns
PR s ] Trev 10 - us
HG A7 B ) Tht4 - 6 ms
PR BT (1] Terase 100 120 ms
HAR PR ] (7] Tme 100 120 ms
1 H B 5 W LA 2 Wake-up B[] Twk_pd 7 - us
REWLOR RIS (7] Tsbh 100 - ns
Ve &7 8] Tos 0 - ns
Veex PrEER [E] Ton 0 - ns

!

o [1]iXELEE(E AT RE 2 B AT

o [2IXEHE NI HESE, ELPRa R S L.
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4 BRI

4.6 H 7 INA7 AR (GWINS-4)

o [3]fEf5'5 XADR. YADR. XE M1 YE G5 H G, Tacc MIFFEGINA]N SE 1551 Tt
Wro BEUAIEHE DOUT B R A7 B BITE N — A AN S B E 46

o [4Tn B[4S BRAEFF 46 BIHAE N — R EEBRERAE Z T SRAAST[A],  [R]—/MHbhEE T —
UAERR Z FIABEHE S AP Al — MEREERIOTE B — RERR Z BT REH S AR, X
PR G5 T2 2 R 1

o [BITAMIMIEARA 1ns K _LFHEE AT 1ns f R FESHE ] .

® [6]%—3'%” =5 X. YADR. XE il YE %%%E%&f%?% Tace E"JNI‘EJ, Tacc M SE 1 L F
HAETTA6 -

4.6.3 B{ERTFFE
Bl 41 B P IRTER ER P

XADR

XE
YADR
| Tas)) >
YE o Wy
7T mﬁ/
% e » » " Trws b,
! ! Trws ! H
SE " " \ )7_" 4 Y. Tdh
Tdh

& 4-2 A PN RIZRIERF

; R N

:: Tars » " Tacc »
r/i
/7

SE
ERASE
_pTwhd’_

XADR

—p TP
XE S N
YADR
YE
DIN

Topr M : : " Trov .:
PROG + ;E - r o F

W oty

NVSTR + # = o 3;_/7

DS821-1.8
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4 BRI 4.7 G FE4E LI g
& 4-3 F PN IRIERF
YE r T
SE T
*ADR :
YADR

—p TS
XE £t v
ERASE ' Tuih £
o Twpr Tnvs - Terase ;:1 Tnhv b 7 Trgov )

NVSTR T % + b !

4.7 SO FIRE

GW1NS %71 FPGA 77 /i GowinCONFIG Pt BB S FF 21k 6 #, &

DS821-1.8

FiH B XU MSPI 0. SSPI 0. CPU =,

SERIAL #i5X, M/ wIBCE Mode (Hik ¥ B A A fEAC BN, TEABTRHE

Z I, UG290, Gowin FPGA /=47 43 FEIT B -F
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5 8T IRE R 5.1 #xtEan 4

5%%1#1'“11.:. 2

5.1 8¥F &

7!

o RTHPRAIEMBERMEMELR, WSH 2.2 M EEYIER K 2.3 HHERI
o

o IF)H B AR 4 /) O (Little Bee®) X R g A AR ERO SR A A3 FE AN .

o EiL e A R AUbRARIN, G C8/17, C6/I5 &5, i By i % ) 4& Tk Zebr
e, T LAR] 0 B AT A ) A i 2 3 2 MY S (DA LR (C) e Tl i i
100°C, PR EIRE 85°C, A LAIA—5 A e f b 2 S FH vh il 2 TR A5 2% 8, 1F

b2 S R FE S RN T

& 5-1 SBEHRFE - ES

GWINS - XX X XXXXXX ES

Product Series ———— 1 LO i | Suffi
GWINS ptional Suffix

ES Engineering Sample

Core Supply Voltage

LV Vcc: 1.2V — Package Type
QN32 (QFN32, 0.5mm)

QN32U (QFN32U, 0.5mm)

_ ' CS36 (WLCSP36, 0.4mm)
Logic Density CS36U (WLCSP36U, 0.4mm)
4: 4,608 LUTs CS49 (WLCSP49, 0.4mm)
QN48 (QFN48, 0.4mm)
MG64 (MBGA64,0.5mm )
LQ144 (LQFP144, 0.5mm)
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5 BHITIRER

5.1 #:tEan 4

5-2 & Cortex-M3 2&F-&&755% - ES
GWINS - XX X C XXXXXX

Product Series ——

GWI1NS

Core Supply Voltage
LV Vcc:1.2V

Logic Density

ES

4: 4,608 LUTs

C: ARM Cortex-M3

5-3 284 #p & 55% - Production

\— Optional Suffix
ES Engineering Sample

Package Type

QN32 (QFN32, 0.5mm)
QN32U (QFN32U, 0.5mm)
CS36 (WLCSP36, 0.4mm)
CS49 (WLCSP49, 0.4mm)
QN48 (QFN48, 0.4mm)
MG64 (MBGA64,0.5mm )
LQ144 (LQFP144, 0.5mm)

GWINS - XX X XXXXXX  CX/NX

Product Series ———

GWI1NS

Core Supply Voltage
LV Vcc:1.2V

[

Grade

C Commercial

| Industrial

Speed

4 Slowest /5 /6 /7 Fastest

Logic Density
4: 4,608 LUTs

Package Type

QN32 (QFN32, 0.5mm)
QN32U (QFN32U, 0.5mm)
CS36 (WLCSP36, 0.4mm)
CS36U (WLCSP36U, 0.4mm)
CS49 (WLCSP49, 0.4mm)
QN48 (QFN48, 0.4mm)
MG64 (MBGAG64,0.5mm )
LQ144 (LQFP144, 0.5mm)

5-4 & Cortex-M3 28448 & 5% - Production
GWINS - XX X C XXXXXX CX/IX

Product Series ——
GWI1NS

Core Supply Voltage
LV Vcc:1.2V

Logic Density

4: 4,608 LUTs

C: ARM Cortex-M3

DS821-1.8

[

Grade

C Commercial

| Industrial

Speed

4 Slowest /5 /6 /7 Fastest

-———— Package Type

QN32 (QFN32, 0.5mm)

QN32U (QFN32U, 0.5mm)
CS36 (WLCSP36, 0.4mm)
CS49 (WLCSP49, 0.4mm)
QN48 (QFN48, 0.4mm)

MG64 (MBGA64,0.5mm )
LQ144 (LQFP144, 0.5mm)

65(67)




5 BHITIRER

5.2 A BRI

5.2 A fFERAFR R

7No
& 5-5 GWINS-4 243 SRR R Al

GOWINEE

Part Number —» GW1NS-LV4CS49C6/I5
Date Code —» YYWW

Lot Number —p> LLLLLLLLL

& 5-6 GWINS-4C g & FRiR R pl

GOWINET

Part Number —» GW1NS-LV4CCS49C6/15
Date Code —» YYWW

Lot Number —» LLLLLLLLL

7!

GWINS-LV4<€—T Part Number
CS49C6/15
YYWW <«—— Date Code
LLLLLLLL L<—— Lot Number

GWI1NS-LV4C <—— Part Number
CS49C6/15
YYWW <«——— Date Code
LLLLLLLL L€<—— Lot Number

FEYE—T 5% =478 “Part Number”.

DS821-1.8
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