GOWINSS

HEEBE EBH KRk

GWI1NS %%l FPGA =&
HHEFR

DS821-2.2, 2025-04-30



HEARFRA © 2025 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 BRIV AT, IR DA R iR, s AAE IR e 5 B e 05 (i T4
A RARALVF R] o B =~ AR SL P i A B 2R 2R AF R B I SR 24, mr 3R
MEA AR AT R AR DA Ef##%ﬁ%f##%#mm%ﬁﬁ/&@%T@Eﬁ
s B 7R AR OR, A AR dh A E AL IE IE . G M SO TR AL AR e

W BRI STESE, AEHEOR. "z SR SO P & 137 @H&EEW&%@
FERT5E %@T%ﬁ&ﬂ&ﬁ&#&ﬁ UE, PR R B SO AR A B BN,
HARTFATEEN 2 2P AR K T 0] 1 6 SR R AT 38 N ) BE BT



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 WA 28 Veox T K T80 5T Veoios

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 34512 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
HE % 3-5 POR HiE S 4.

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

2023/02/23

1.71

R 2-1 GWIANS R%1 FPGA 7= S RF R4 H 110 28
)R IR Rl E

B 3-3 HE LARER,

BB 3-8 HE#E TAEVE N DC HL AR

MIBR 3.4.4 I RETHAERC & -

W E N IR E R

FE R 3-1 465t i KVu

fHE: Slew Rate F{AH I3k .

BB R 3-24 GWANS-4 #3447 INAER 7240
F LR 2.5 i I UE (GWINS-4).
1BE B LVDS HIM SR .

2023/05/25

1.7.2

3 2.4.2BSRAM Pt B #50,
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

S
=

2-7 /0 N B A .
B GPIO BRURAS AR IR
BB MIPL S N\ HE AR SRt A
BBk 3-3 M ETHRIE.

i GW1INS-4 QN32 H 35 E..

2023/10/11

1.9

VRSO S5

FH R 1-2 B K H 7 1/0 15 B (LVDS X %), BIE
GW1NS-4C #5 MG64 2= 1 A H 7 10 %

MR 2.4.6 FHAEL.

1Bk 3-8 HE#E TAETEHE N DC MR .
FH R 3-9 A HIA

43 3-15 Gearbox I FF &% .

FH K 3-24 GWANS-4 834 H 7 N 7 2450

B3Rl 4-5 B84SR IR

Pt GPIO BRUCIRAS AR GV RS .

2024/05/09

20

¥ IODELAY FRH A

B OC T SR

Ak v T )

Wi ok GPIO B DGERE R “ K 1-1 =S 55
ININVERE S “ 3% 3-2 #E4F T/EVEHE 7.

BT “3% 3-11 H 1/0O DC HLAURHE”: 1Bk
LVCMOS12 H-Fhr#ERT low £ loH.

o “3 3-15 Gearbox B FES5 7.

2024/08/09

2.1

Hrith GWINS-4C LQ144 £4515 ..
4O VR Dy X3 11 BSRAM S HOFE R -

2025/04/30

2.2

B35 Cortex-M3 IR .

FH “F 2-1 GWINS #%1 FPGA 7= 5 S Fefff i 1/0
FM R IERCE ”: BIERS 110 R IR ) RE
8.

HH “3R 2-2 GWINS R5%1 FPGA 7= 8 SZFrI%m A 110
KB TIERCE " B eaHs) 110 2:4L VCCIO
fHo

FOHr “3 3-Q A HI .

By “ 3% 3-16 Hki 10 Fmax”.

238 MIPI 1O iR .

i GWINS-4 CS81X Fl GW1NS-4 CS81X.
EIE N AR A




H %

= 55 ST i
3 = 5= iv
R TR e s v
1 FEEIREIR oot 1
1A HFFVEREIR .ottt 1
(R = O OO 3
1.3 BFBEIZ IR oot ettt 3
2 BEHIAGB oottt 4
2.1 BERHEIE oottt ettt 4
2.2 T B I AE BT vttt ettt ettt ettt 6
2.3 BABHIBRERL Lottt 7
2.3 1O HB T BRAE .ottt ettt ettt 8
2.3.2 L LVDS BT ettt e, 12
233 MO IBHE .ottt ettt 14
2.3 4 1O BHETAEBEI (oot 16
DN N I OO 17
S 1 OO RTURRRRO 17
2.4.2 BSRAM FILE IR ..ocvceceeeceeeeeeeeeee ettt 17
2.4.3 TEME AR A BIE B FETCE oottt 19
2.4.4 BRI ATIIBEIL B ..o oottt ettt ettt 19
245 [ EEENE oottt 19
2.4.6 BSRAM EETERE TR ...cooooeee et 20
247 BTN oottt n e, 21
2.5 FIJ T INAEZTIE(GWANS-A) oo, 23
28T T 1 1 OO 23
2.6 HUFAEBAETIREIL oo, 23
2.8.1 ZEBTE oottt ettt 23

DS821-2.2




H %

2.6.2 DSP A ERE I B oo ceeveeee ettt ettt n e, 24
2.7 COrtEX-M3 ... e ———————— 24
2.7 BRTAT ettt ettt ettt ettt 24
2.7.2 COMEX-MS ..ottt ettt 26
2.7.3 JEERIERE oottt ettt ettt a e tens 27
2T ANVIC ..ottt ettt ettt 27
2.7.5 JABIIETN oottt 28
2.7.8 TRFTAIEE cv.eveveeeeeeeeee ettt ettt n sttt en e, 29
2. 7.7 T B ettt ettt tens 29
278 UART ...ttt ettt ettt en s, 31
2.7.9 T T oottt ettt ettt tens 32
270 GPIO ..ottt ettt ettt 34
2.7 1 FEIRIR TT oottt ettt n ettt en e, 36
2.7.12 PITEBIEE oottt 36
A E< T 7 £ OO 36
2.8 MIPID-PHY ..ottt n s enenaan e, 36
2.8.1 GPIO 3 MIPID-PHY RX/TX w..coiiieeeeeceeieeeeee e eseseeeseeaetenseseenes s s sen s senen e, 36
2.9 FBH oottt ettt tens 37
2.9 B JRIITEN oottt 37
2.9.2 BIHHFE oottt 37
2.9.3 TETEIT B oottt n ettt 38
200 KZR oottt 38
b = AT 38
2.2 AT E oottt 38
2121 SRAM ZHFE oottt 39
2.12.2 FIASI AR oottt 39
R KT OO OT U RTUTTRR 39
3 BRI oo 41
K T B (5 OO 41
R IR T3 O NG . [T O ORI 41
R B = 30 B (=) - OO 41
B3 HIJE ETFRIZR ettt 42
B4 BABTEFYE (oot 42
B A5 POR L oottt ettt 42
B.2 ESD TEAE oottt ettt 43
3.3 DC HEAFNE oot 44
3.3.1 HHEFETAETEEE DC HLAEETE coovcveeeeeeeeeec s 44

DS821-2.2




H %

B.3.2 B A HIT M e eeee ettt ettt ettt ettt a e e 45
B.3.3 1O HEAFE L AEZEME oottt 45
3.3.4 B 1/O DC HLAHFIE coveeeeeeeeeeeeeeee e 46
3.3.5 ZE53 11O DC HEUAENE oot et 47
K S OO T TR 49
341 CLU FFFEFIE oottt ettt 49
3.4.2 IHEIAT VO TFIIFNE oottt ettt 49
3.4.3 GADOX T TN .ottt ettt ettt 50
3.4.4 BSRAM JFTEHFE ..ottt 50
B4 5 DSP TF TN oottt 50
346 FPIETRTTFIEFIE cooeoeceeeeeeeeeeeee ettt et 51
AT BIFHIRTEIEETE oo 51
3.5 COrtexX-M3 HLAEME ..o 51
B.5.1 DC HIRFTE oottt 51
B.5.2 AC HIRFME .ottt 51
3.6 T INTEHSEFTE(GWANS ) oottt 52
B.6.1 DC HIARFTE oottt 52
B.8.2 AC HEARFME .ottt 52
3.6.3 FEVEIT I B oottt ettt 54
3.7 GFRBE T R AR oottt 55
R L I =) SRR 56
B BT A oottt 56
4.2 BEAEBFIEBRTRIRT] cooeeieeeeeeeeeeeeee ettt 58
I == 1 RO 59
Bl T P 28 et ettt 59
5.2 AT IS oottt bttt 59
5.3 AR ZEMETE oottt ettt 60
S N T OO 61
DS821-2.2




KIEESS

B Hx

Bl 2-1 GW1INS-4 281425 i n = B
F 2-2 GW1INS-4C 253425 R K
Kl 2-3 CLU &tr 2K
Kl 2-4 10B 51~ B
K 2-5 GW1NS-4C/4 2%4F 1/0 Bank 4 fi 7~ &
K 2-6 B LVDS # it ZHHER
Bl 2-7 11O 4 N R = B
2-8 IODELAY 75 & K
2-91/0 Zifrain A
2-10 IEM 7 &
2-11 s 1L Bl 0 1 B 0 LR 9 K 2=t
2-12 T e 5
2-13 L5 I Bl
2-14 P 1N AR =
2-15 Cortex-M3 £5#JHE 4]
2-16 DEMCR Z774%
2-17 Timer0/ Timer1 45 HE ]
2-18 APB UART Buffering
2-19 Watchdog #1F 75 2%
2-20 P AFBSY
2-21 GW1NS-4C/4 HCLK 7R K
Bl 3-1 B AR T
Bl 3-2 gmEH AR 7
Bl 3-3 HEBRARAERT 7
K 4-1 B4k 4 55 B-ES
Kl 4-2 {5 Cortex-M3 284y % 7712~ 51-ES
K 4-3 #3444 )5~ 51-Production
Kl 4-4 5 Cortex-M3 #3441 % /727~ fl-Production
4-5 AT BRI B

DS821-2.2




RHEX

RHEX

S I = OO 3

2 1-2 B K VO 5 E(LVDS FFEL) iiieeeeeeeeeeee e 3

# 2-1 GWINS #71 FPGA 77 it SCHF i 110 BB R PIETCE oo 9

* 2-2 GWINS 571 FPGA 7 it SCHF I 11O KA R FIERCE oo 1
FE 2-3 BTSN oottt ettt ettt ettt ettt 14
e 2-4 IODELAY JIEIR BT oottt ettt 15
2B AFME BRI B DZE oottt en ettt ettt 17
F 2-6 WU TR AL S HIE T IICE TR oot 19
F 2-7 Dy WU TR AL S HHE D FEBCE TR oot 19
e 2-8 IR B FUZR oottt ettt 21
ZE 2-9 NVIC HHHTIAIEE R oottt 27
B L T Y=Y O T Y=Y e OO 30
2 2-11 UARTO/UART T B2 oottt e, 31
B PV o Lo o s 2SO 34
FE 2-13 GPIO ZF AT R vttt t ettt b ettt ettt ettt 34
#* 2-14 GWIN £71 FPGA i) MIP1IO ZRBISTHFHZR oo 37
# 2-15 GW1INS-4C/4 Z4F Fr P IR IS A0 5 AR I .. 39
B I ) O N1 = FOO TSR 41
BRI 1 30 B (1 & - OO 41
32 3-3 HLTE ETFREER oo 42
FE B4 BFETRIEETE ©ooveeeeeeeeee ettt 42
ZE B-5POR HLIEBHL .o 42
22 3-8 GWANS ESD — HBM.....oomeeceeeeeeee et n s 43
22 3-T GWANS ESD — CDM ..ot 43
3¢ 3-8 HEFE TAEVE R A DC HLAUREIE oo 44
FE 30 FEATHITM vttt ettt ettt rea et ettt ettt ettt ettt 45
ZE 310 O HETE T EZAE oottt 45
& 3-11 B 1/O DC HE RN oottt 46
F 3-12 2253 110 DC HLTEFME(LVDS) ettt 47

DS821-2.2 \Y




RHXx

FE B3 CLU B BB ettt 49
FE 314 IR TTIEETE oottt 49
B L C 1= 1 oTo ) QL e 50
FE 318 BT 1O FMX .1ttt ettt ettt et ettt e et et et et ee e et e e et e s et et et et eeeea e et e ee e et et et et et et et et e e e e e 50
FE 31T BSRAM I FEBE .ottt 50
FE 318 DSP HF JFE B vttt ettt 50
2 319 A BETREFVEB B ..ottt 51
22 320 BAHIFEEMEB L oottt 51
B 2 B 1 OSSO 51
B T K OO 51
# 3-23 GWINS-4 Z31EF P INAE DC L HRFTEN oo 52
F 3-24 GWINS-4 21EF I INAEIT S EUT BLBL e 52
FRB-1 RIE . BB oottt ettt ettt et et e et et et reereebeeteebe st e teaeneas 60

DS821-2.2 Vi




177 A 1.1 Rt A

j

oo 58 GWANS FPGA 77 i & /N & i (LittleBee) X % 1 K51, &
F5 GWINS-4C 2&EF1 GWINS-4 2844, GW1INS-4C 24 # ARM
Cortex-M3 ffitZ Ab T 45 .

GW1NS-4C #&44:LL ARM Cortex-M3 8% A3 28 4% 0y, B4 T S2H
REREFT T BB/ N NAFE: IR FPGA M2 R B BT 7 (R 3E, Al
WM RN IERIThAE, REdR At BT DhREAN 5 RGeS A T,
GWINS-4C #4528 1 vl s 2 i A th A N UG B B I T 88015 4%, e
Z RN B AR, TORIEREAR A A, BT RO T bS] e
VI . fRI ARBREN . TH PR 2 AN .

B4k, GWINS %41 FPGA /™ dh HAT mitkfe . RI0FE. & M%ED .
RS BE RSl RS, JESRME. mr ettt BRI EE
=y

\\\\\

iz R A A T3 B BV RHE X FPGA BT A8, 32
£ GWINS £51| FPGA " i, fes5em FPGA Z56 . fifm. Ak, A%
e S B T At A

1.1 $FiEHhE

® [KIhkE - RGUEM S, RO T R
Pl 1.2 _ Thumb 3%, Thumb-2 $52-4E4b
GW1INS-4C/4 SCHF LV A B TT DASREUE e XA 5
SCRFI BRSNS IFIR ] - GWINS-4C S HH% 80MHz It

® T I AbHE A5 TAEM 2
Cortex-M3 32-bit RISC 1 # - TR LR B S AR
ARM3V7M Zekey, xR - HERUNVIC, FEALA e M T b 2
U7 AT T A - 264Nl A 8 M

DS821-2.2 1(61)




17 g

1.1 RFEAER

- WAERI T, ROV R Ok
PEAER G TRE

- ARXSE R U R, R RE S B L
IDESYNSFE

- Bit-banding, FE#IRINIERAE, B
PR RAIE T AR asial, o 7t
AN 2

- Timer0 A1 Timer1

- UARTO #1 UART1

- watchdog

- WEImH: JTAG A1 TPIU

F P AT B IR (GWINS-4)

- NORFlash

- itk 256Kbits £7fi# %A

- 32-bit %

- 10,000 &5 75 i i HH

- T 10 R EHE PR A7 REJ1(+85°C)
e . PN A7 B3

- NOR Flash

- 10,000 k5 %5 i J&] 341

- 10 FERIHHE RAFRE /1(+85°C)
LREZ /O H-PARifE

- LVCMOS33/25/18/15/12;
LVTTL33, SSTL33/25/18 I,
SSTL33/25/18 1l, SSTL15;
HSTL18 1, HSTL18Il, HSTL15
I; PCI, LVDS25, RSDS,
LVDS25E, BLVDSE,
MLVDSE, LVPECLE, RSDSE

- ARG SR
- RO S S XSl R T

DS821-2.2

- PR 1O $EAEAST I Bus
Keeper. L4/ T+ FH &% Open
Drain % H 1% 1

- SCFFRMEK
GPIO 3 # MIPI D-PHY RX/TX

- ¥ MIPI CSI-2 1 MIPI DSI, RX
FTX #8442 10, AL E = e
Ak 1.2Gbps

- A& 310 KA. TLVDS.
ELVDS. MIPI IO

F B A Z R T

- 4% LUT(LUT4)

- XFFRALA AR

SCFE 2 P S A B AT LA it 4

- SCRER B 1 RA K O B
B

RIHH) PLL #EJA

- SCELRER AR, S AR RS

- AR IR 4% R

W& Flash i fE

- BEE R

- ¥R

- %¥ AUTO BOOT #1 DUAL
BOOT Zmfef=

o P T B AR 2
- HEJTAG LB

- XL GowinCONFIG Fic B £
#;: AUTOBOOT. DUAL
BOOT. SSPI. MSPI. CPU.
SERIAL

2(81)




1 7 f A 1.2 7 kMg By
1.2 =RERYIE

11 “RERHIER
= GW1NS-4 GW1NS-4C
B IG(LUT4) 4,608 4,608
A7 (FF) 3,456 3,456
HuR e s b i 2%
é%sﬁéi%M (E’E:J)Lm%%ﬁ 180K 180K
PUlRis & N7 it 4 2 H 10 10
BSRAM()
(%fix%iS Multiplier) 16 16
F P [N 47 (bits) 256K -
BiAHIA(PLLS) 2 2
0osc 1, K& +5% 1, K £5%
T AZ AL HE 2% - Cortex-M3
/0 Bank &% 4 4
I K GPIO #; 106 106
% M A 1.2V 1.2V

!

M5 K GPIO Bt H A FAEANSZ B BRI 1 UL T AT AR B ok GPIO k. RkE 3
WK H P10 BEES %R 1-2.

1.3 HRERTIFE

R 12 HEMEKHAF 10 52(LVDS 31#)

g [?nErE) fn:) GW1NS-4C GW1NS-4
CS49 0.4 2.9x2.9 42(8) 42(8)
CS81X TBD TBD TBD TBD
LQ144 0.5 20 x 20 82(5) -

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

¥

e JTAGSEL_N Al JTAG &2 FE M, JTAGSEL_N 5|1 JTAG F# 4 /N5l
(TCK.TDI. TDO.TMS)AH] [Aif & H v GPIO, {24 mode[2:0]=001 i, JTAGSEL_N
Gh# N GPIO, I A JTAGSEL N A1 JTAG Bl & 1) 4 NME# (TCK. TMS. TDI.
TDO) [AFIfE GPIO. #4115 BiES% UG823, GWINS £ FPGA = fhF: 3 5
Fit

o ATt GWINS %%l FPGA P i i L R4 S5 TR, HEAERIESN 4.1 2%
4 o

o PEAERIES M UG824, GW1NS-4&4C %244 Pinout.

DS821-2.2 3(61)



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

2 S5H A 2.1 SR

HHINT A

2.1 HHIEE

& 2-1 GWINS-4 S =E

/
/
/
)/ cLu cLu cLu Flash Iﬂ,
/
<—— I/OBANKO/L —» ,
S __
CLU | Flash |
i Block SRAM PLL
CLU UserFlash :
1 I0B
BlockSRAM [ PLL |5 || | |
us)
|
cLU |8 ! cLu cLu cLu 0sC 3
Block SRAM | OSC & ||
|
DSP |
--K
CLU \ DSP
\
<«—|/OBank3———» \\
\ cLu cLU User Flash 108
\
\
\

DS821-2.2 4(61)




2 LRI 2.1 GSHHER

& 2-2 GWINS-4C £ HrEE

)/ cLu cLU cLU Flash 1oB
<—— 1/OBANKO/L —> ,/
cLU f___| Frash |2~ 1 -m
+ | Block SRAM PLL
cLy T !
Block SRAM PLL|5 | | 108 |
Block SRAM osc | |
DSP } |
CcLU N D 108
<—|/OBank3——» \\\
\\ CLU CLU CLU

GWINS #7%1| FPGA #F N2 — A2 s oolEs, AMEDE N
FEHL(I0B), 281k T ERSEALAiEss (BSRAM) i, Hw (s 5 ab 3
HeDSP. PLL #J8. A W mdRAIANAE IR, SCReBER B shThae. HE4IE R
HZ &R 1-1,

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
AAFATEANGHOR R . R BT RNE S W, 2.2 v L E DB T .

GWINS %741 FPGA 7= 1 110 TR A a4, BL Bank 547
K5y o 11O GRS FF 2 Pl HE AR dE, SCRFIE TAERE0. SDR LAERE A FiE
fI DDR #i. H#EAERHES W 2.3 i N i,

GW1NS #%1] FPGA 7= i NHLIREHS L4 (BSRAMD fEZ84F
AT HES], —/> BSRAM fE&84F 8 (5 H 3 /> CLU 11 & . BSRAM
AP 7 —J2 FME Cortex-M3 b3 2% 245 (1) SRAM %5, HT
BRI S . mo SRR I SR P L E SRAM i A
P, Ll 2K-Byte/4K-Byte/8K-Byte %5, FfE Cortex-M3 ) SRAM %A
fr)—> BSRAM %5 K/ A 16Kbits(2K-Byte), A A# A ) BSRAM ] F1E
FAHETTIR . AN P A R IR, — BSRAM FIA & K/DN
18Kbits, HFZ P BB NAERIER, TEATRHE 2 W, 2.4 HOREHS B
PIRER T

GWINS-4 Wik T H P INA#IR, HEBEASER. FHERES I
2.5 H P INAE Z YR (GWINS-4).

GW1INS-4C/4 4 Nk 7875 5 A B DSP. /> DSP &
WA HRIT, B RIGE S A TINES (pre-adders), P4~ 18 A7 [ 3fei2:
% (multipliers)fil— > =5 N[ EARZ 125 B IT(ALUSE). AT RHE S
W, 2.6 HUr A5 5 R R

GW1INS %71 FPGA F= il ik 7 8UFHPE PLL Y5 . &z 54k PLL 1%
HeRe g SO T DLZE S I AP iR, @I il B AS R 1) S 8000] DLSEAT B (g 4R

DS821-2.2 5(61)




2 BRI 4 2.2 \THC B DR ST

TEE (AN 3 A0) . AROL R EE . A EE ISR T RE . [RIN 7™ R T S A
Wik, HEAHBUEHEZ L 2.9 IR 2.13 A A aa?)f\e

GW1NS %1 FPGA 7= i N #k L E Flash %5 FH TN B Flash 4wfs,
SRR R s A A EAE, S2EF AUTO BOOT #1 DUAL BOOT % f 4%
iV

GW1NS-4C #5ff Mz Cortex-M3 HIEAZALFE 28, R4S )0 B SCRE
30MHz [FE P %k, SCRFFN“AAT" < 18] 58 mrd 5 /48 4 . @it AHB
¥R TSN &G . T APB 22477 8 5 /M1 &t T iE
f&, W UART &5, it GPIO £ 0] VLR & 78 15 /M E: (s, FPGA
YmFESZILAS R $2 D/ﬁ‘/ﬁ%%?ﬁﬂ%%ﬁ%, 1 SPI. IPC. 13C %5, VE4ITTRHE
22 2.7 Cortex-M3.

I4h, FPGA SFNE T+ & K 9fEAi 4 5. 5u(CRU, Configurable
Routing Unit), & FPGA W AT HIRFE (&R K. CLU f110B P
HOAEAML TR, FEl T CLU PEBEIRAT 1I0B NI &8 7R, ML %
@ E w2 Sk FPGA 8FE 34 K. b4, GWINS %% FPGA 7~

MRPE L T E T A BN TR, KL, 2REEA, DALk
ﬁ£ FEMEREHE S 2.9 Wb, 2.10 K& 2.11 &R E B .

2.2 AIECEIThEEHE T

]I E Ty e HL TG (CFU) A AT TG B2 8T (CLU) A2 M i 2 A
FPGA 7= i WAZ I PR BE A 7T, AN 30 n] YA R G B 08 A
(CLS) LA K AH B A fic B AT 28 570 (CRU)ALRR,  Herh = AN al il B % i e &
T YA TR (LUT) A (REG), H4h— L E 2 4 R
BAEWHATUMAERE, WE 2-3 s,

CLU Ay r] e B 2R AN RERC B MR S RENLAA 4%, AT E VA S
&, HAREHATTM AT E4S . CFU EIHE’JT@&EEiHﬁ%T’I‘ETEF“ 1%
SACE A ERR . BRI AT, FHARENLAE A A A7 i & DU b T
1’EEE’2£Q

*TF CFU/CLU I ZHE4(E ., 15275 UG288, Gowin AL B I)HE
HL(CFU) ] B T -

DS821-2.2 6(61)



http://cdn.gowinsemi.com.cn/UG288.pdf
http://cdn.gowinsemi.com.cn/UG288.pdf

2 LRI 2.3 fag N s

2-3 CLU &t EE

Carry to Right CLU

*******************************************************

CLS3

| |
| |
| |
| |
| |
| cLs2 | |
| |
| CRU |
| |
| |
| |
| |
| |
| |
| |

CLS1

CLSO

Carry from left CLU

VE!
SREG & BHRFRII M SCHF . WA TR, BRSSP ER SR s p F AL

2.3 NG ARLR

GW1NS %71 FPGA i) 10B = Z 414 1/0 Buffer. /0 1245 DL A AH
R RAT LB IR BT = 8. N EDYPIAS 10B gitne . &4 10B #
JOEFE T A 110 ERI(FRiE A A R B), EAITRT ARC B i —H 2= (55 %5,
AT AR s 5 0 i BC

DS821-2.2 7(81)




2 LRI 2.3 fag N s

2-4 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 [ DI RERF A -

® LT Bank I Vcecio MLl .

® ¥ LVCMOS. PCIl. LVTTL. LVDS. SSTL BAJ HSTL %% fh e FFr
#H, GW1NS-4C/4 ] Bank3 H 37 £fHiif LVCMOS %y N /4 i
LVDS25E Z /3%

® PRI AG S IR,

® IR H(E 5 KB IR IE TN

® &R 1/0 AT ) Bus Keeper. b4/ K47 HifH & Open Drain %t
AL

® IR, GWINS-4C/4 1) Bank3 [%4)

® /0¥ HimikiR. SDR R LA DDR L Fhitk= .

® GW1NS-4C/4 1) Bank0/Bank1 37 i i MIPI 10 25 s MIPI Hi A\ .

® GW1NS-4C/4 [¥] Bank2 S fFidiid MIPI 1O ZEAL S MIPI it .

® GW1NS-4C/4 f{] Bank0/Bank1/Bank2 37 F 13C.

2.3.1 ~ 2.3.4 4} BIHGR T /O M PARAE. B LVDS #it. /O . 1/0
BT RS E, 20T U0 M E L =8, Eat
UG289, Gowin [ 4 Fif Fl & I (GPIO) L /2 45 7

2.3.1 I/O B FFrifE

GW1NS %71 FPGA /il 1/0 4% 4 /> Bank, w1l 2-5 fiow, &4
Bank A LA 1/0 HLIE Vecios

DS821-2.2 8(61)
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2 LRI 2.3 fag N s
N FE SSTL, HSTL %5 1/0 #y ANbritE, A Bank i3 fit— N7 1
ZZ Wk (VRer), H AT PLEFAS A 10B W E R Vrer J (55T 0.5*Vccio),
W AT IEFEANEE ) VRer N (1 H Bank AT —A 11O & BIVE NN VRer Hi
]\)o
& 2-5 GWINS-4C/4 #8#F I/O Bank o <EHE
| 1/O Bank0 | | /O Bank1 |
Top |
GWI1NS-4C/4 L;:E'; ?9
Bottom —
| /0 Bank3 |
GW1NS-4C/4 %1 FPGA 7=/ R 3 #; LV A,
GW1NS %741 FPGA 7= % & Vee A 1.2V.
LV FRA S N ERI A kR 5 2%, GBI HLE Veex S2F 1.8V, 2.5V fl
3.3V, 1/0 Bank H.J% Vccio PJ#R# 75 ZAE 1.2V, 1.5V, 1.8V. 2.5V, 3.3V
B P R TG B .
¥
e GW1INS-4C/4 2514 Bank0/Bank1 FH{E MIPI % AK}, Vccioo/Vecior FHiRE N 1.2V,
Bank2 H{E MIPI %i B Vecio2 % BN 1.2V; FEH Veex B A 1.8V i) MIPI (138 B
1L fEIEF Veox % B N 2.5V/3.3V i MIPI 3 1 60%;
o [LEIES, B{EFrA GPIO B ymi A AEEES B, BCESERUE VO RIS A R
FrAIZy iz . Config AH2E 1/O PR ASHEHE L BAR AN A Fr X 5 o
ANET 1O i H Mg ANFRHEST Vecio I E SR a3k 2-1 3R 2-2 fiN.
%z 2-1 GWINS %l FPGA @I FaHEit /0 KB R EH AlER B
I/O K7 (%) B FE ) Bank Vccio(V) | HiHiIKBhAE JJ(mA) | SRR
LVCMOS33/ . .
LVTTL33 B 3.3 4/8/12/16/24 RN
LVCMOS25 B i 2.5 4/8/12/16 HH#EO
LVCMOS18 B i 1.8 4/8/12 HH#EO
LVCMOS15 BA 1.5 4/8 WO
LVCMOS12 PRI 1.2 4/8 EHPEO
SSTL25 | PR 2.5 8 Yz am|
SSTL25 I PR 2.5 8 Yz am|
SSTL33 | P 3.3 8 ez Am|
SSTL33_I P g 3.3 8 yeZiizz AN
DS821-2.2 9(61)




2 LRI 2.3 fag N s
1/O ZEAY (%) B2y Bank Vccio(V) | i IRENEE J1(mA) | SRR A
SSTL18 | B 1.8 8 At N
SSTL18 I BAYH 1.8 8 e
SSTL15 g 1.5 8 fEfitFE
HSTL18_| L 1.8 8 1A
HSTL18_II L 1.8 8 fifigHE
HSTL15_| L 1.5 8 fEfiHE
PCI33 L 3.3 4/8 PC Flix AR 4
LVPECL33E Z=50y 3.3 16 e A A
. g IX B 5
MLVDS25E ey 25 16 ;BC; g;;?lz 1551
BLVDS25E ZE4) 25 16 % iR AL
RSDS25E FE4Y 25 8 SR AR A A
LVDS25E ey 25 8 SR AR A A
MIPI Z5y (MIPD 1.2 3.5 AT b Ab B 2R 1
LVDS25 L‘%\L/D?) ¢ Tue 5533 2/2.5/3.5/6 RN A R A
RSDS L-%\”/D?) ¢ True 533 2 RN £ R A
AN 5 IX B 5
MINILVDS §D§> ¢ Tue 5533 2 ;BC; %ggz% 55
PPLVDS L%D?) ¢ True 5533 3.5 LCD 47/513kzh
SSTL15D Z=5y 1.5 8 g
SSTL25D | oy 2.5 8 At N
SSTL25D I Zhy 2.5 8 e
SSTL33D_| Z=5y 3.3 8 e
SSTL33D I ZEoy 3.3 8 At
SSTL18D | ZEoy 1.8 8 At N
SSTL18D_lI ZEGY 1.8 8 1A
HSTL18D _|I ZEGY 1.8 8 1A
HSTL18D I oy 1.8 8 At N
HSTL15D | oy 1.5 8 At N
LVCMOS12D Z=5y 1.2 4/8 AN
LVCMOS15D Z=5y 15 4/8 AN
LVCMOS18D Zr 1.8 4/8/12 AN
LVCMOS25D Zr 2.5 4/8/12/16 AN
LVCMOS33D ZEGY 3.3 4/8/12/16/24 N
!
GW1NS-4C/4 #3441 Bank3 R % £f LVCMOS Higif il LVDS25E % 73 o
DS821-2.2 10(61)




2 BRI 4

2.3 i N A

%+ 2-2 GWINS &%l FPGA @I BN /O £B K PHAHERLE

I/O KAL) BRI 2 Gy Bank Vccio(V) SRR i e T T 2 VRer
LVCMOS33/ LVTTL33 | Hiif 3.3 & 4
LVCMOS25 B 2.5 & o
LVCMOS18 B 1.8 & o
LVCMOS15 B 15 2 &
LVCMOS12 BB 1.2 2 &
SSTL15 B 15 & =
SSTL25 | FA S 2.5 o =
SSTL25 I B 2.5 @ &
SSTL33 | B 3.3 @ &
SSTL33 I B 3.3 o &
SSTL18 | B 1.8 o &
SSTL18 I BB 1.8 i &
HSTL18 | BB 1.8 i &
HSTL18_lI FA 3 1.8 o =
HSTL15_| FA 3 15 o =
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 fpiﬁf) 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
DS821-2.2 11(61)




2 LRI 2.3 fag N s

leEitlLi PN PR ZE ) Bank Vccio(V) SERFIR I T FET15 75 2 VRer
MINILVDS Z5y 2.5/3.3 o 5
PPLVDS P 2.5/3.3 3 o
LVDS25E P 2.5/3.3 @ o
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 15 o o
SSTL25D_| 25y 2.5 o o
SSTL25D I F= 2.5 i =
SSTL33D_| P 3.3 i =
SSTL33D_II ZEoy 3.3 o o
SSTL18D_| ZEoy 1.8 o o
SSTL18D_II ZEoy 1.8 i %
HSTL18D_| ZEoy 1.8 i %
HSTL18D_lI 25y 1.8 o o
HSTL15D_| Z=5y 15 7 o
LVCMOS12D P 1.2 i o
LVCMOS15D Z5y 1.5 7& o
LVCMOS18D ZEhy 1.8 3 i
LVCMOS25D ZEhy 2.5 3 i
LVCMOS33D ZEoy 3.3 o T
!
GW1NS-4C/4 #&141¥) Bank3 H 3 #F LVCMOS Hiuifii N o
2.3.2 E LVDS i&it

GW1NS-4/4C #31FH) Bank2 S F & LVDS #iti. tt4h, GWINS 7%
FPGA ;= ik 37 3 LVDS25E. MLVDS25E. BLVDS25E % Hi F-2K 7,
B LVDS AR v 7 ks 2 W UG824, GW1NS-484C #:4f Pinout.

LVDS f%i N 10 752 100 KRa & s B B VLS, WitS % 2-6
fii7n. GWINS-4/4C 24441 Bank0/1 SZH5 A N T g A2 100 BRUEH N 255>
VLECHLBE, L UG289, Gowin m] ZmfEid HE M (GPIO) H /6 E -

DS821-2.2 12(61)
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2 RN 2.3 B NHh H B
& 2-6 E LVDS &i+&EiEE
— GWI1NS-4/4C 2 :
R . 5 | B
txout+ rxin+ Ja txout+ rxXin+
B X—(] 500 )X
txout- rxin W txout- rxin-

DS821-2.2

A

A

i \10 Buffer

K110 Buffer

LVDS25E. MLVDS25E. BLVDS25E %5245 10 2 i VL e FL FH ) 2% 1% 2 W,

UG289, Gowin n] % f2i/HE A (GPIO) JH/ 45 .

13(61)
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2 LRI 2.3 fag N s

2.3.3 /O iZ4g
K] 2-7 5 GWINS £ %] FPGA 7=/ i) 1/O 32 55 1 % N 5843 o
B 2-7 /O ZEAaNmH REE
TRIREG
GND |—
SER
<]
III- IREG
R | IDES ] IEM
ate [ | 1
| o <=
% 2-3 KO8
Ui 144 I/O ik
GCLK N5 5
(o][U Input GCLK I ANfE 5B E1ES % UG824,
GW1NS-484C %14 Pinout.
DI Input 1O MR AT, EiEEH AT Fabric.
Q Output SDR #itk i IREG #i 5 5.
Qo-Qn-1 Output DDR ##tr IDES #itif5 5.
¥

[1] 24 CI £ GCLK # g FiE, DI Q & Qo-Qn-1 ANFEME Ny 10 g N A o
GWINS %71 FPGA 7= 5L 1 1/0 3258 it 4H s S i s T
ERIER

K] 2-8 JyAEIR A IODELAY. GWINS £7%1 FPGA 7= i 44 1/0 4B
f3,4 |\ODELAY #itl, Fi /o al DUBiZAEAE 1/O I A4S delay F-T
TSNS E 5 ERS . &5 B IEIRI AN Tayunit, S JERT DASRAER) 2D
%0y DLYSTEP. |IODELAY st ZEiRHS [A]A: Tiowdly = Tdiyofset + Tdlyunit *

DS821-2.2 14(61)
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2 LRI 2.3 fag N s

DLYSTEP, &S IEIESZE W [R]UNZR 2-4 BN,
% 2-4 IODELAY RBEiRE %

Min. Typ. Max.
leyoffset 450pS 500pS 550pS
leyunit - 30pS -
DLYSTEP 0 - 127

& 2-8 IODELAY =~EE

e T

DLY UNIT
SDTAP [ >
SETN » DLYAD] ——{  -DF
VALUE [
A PR E B B 7 2K

® A,

® AN, nr IEM B (HURERLE) — e H R s & B O,
IODELAY AgE [FIES F T % N A o

I/O 51585

K] 2-9 4 GWINS #7%1 FPGA 7= 1/0 ZR 7 a3tk . GWINS R751
FPGA 7= i A 110 Rt T gl N 75 /7 4% IREG. Hii i 7 /748 OREG
v Pz ) 27 7 4% TRIREG.

DS821-2.2 15(61)




2 LRI 2.3 fag N s

2-91/0 FEH[TEE
Db Qo -
| —DCLK
=R
¥
o CE "L N T %(0: enable)si & H "T-A%(1: enable).
o  CLK nJ DA%ty TR BT PR fil o
e SR A[LIgmFENIFIDIFE ) SET/IRESET 8t (disable).
o  TAFA ] UGty A A7 AR (register) Bl 47 4% (latch).
ENAFIR IR

HURERL R (IEM) 2 HR BURE S 0y, )T F DDR B2, 4nf& 2-10
PR
2-10 IEM REHE

CLK [ 5>— —— > LEAD

D > IEM < ] MCLK
RESET [ >—— — > LAG

fi2 528 DES &t

AR /O ARIR M 7 R AIM A 45 DES, +% 1 /0 RNy
o
H1LEE SER iR

BN 170 ARSR ML 7R R L gs SER B, FE T 1/0 B
% 75

234 /O IZETEER

GW1INS #5%1 FPGA 7= il ff] /O S 2 TAERR . & —Fh AR
T, VO(EL /O Z 345 5 %F) AT LA B s 5 5 A5, INOUT
&9 R=5HE 5 (F =86 R E ).

DS821-2.2 16(61)




2 LRI 2.4 YORFH S AL e

2.4 BURBRSHEH Fig2%
2.4.1 &M

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 X FFH Fh I fE -

1. HI1E Cortex-M3 ff] SRAM #i5, A Cortex-M3 $E {1k s i Bdis 52/ 5 47
B ThRE, RIERSGREIZEIT, B, —4 BSRAM A EA
16Kbits(2K-Byte). 2 SRR I =R A S R A L & 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 A IC & & = 18Kbits, FALHIT
BAAEHE: Hm 8 Single Port, XU A3 Dual Port, XU
453 Semi Dual Port, RiZzfrfifasfizt.

F & B PCR S S BN A i85 SOV P stk s vt it 7 ORM . BAR
/& BSRAM $2 L1 % F T g«
o 1 MEHUR KR EN 18,432bits
® I PiMiARIEE] 190MHz
® iy [115:{(Single Port)
® X 4% (Dual Port)
® Dy 145 (Semi Dual Port)
® JE{LIZILA (Parity Bits)
o ROt S ik S (ROM)
® H¥ETE M 1 7% 36 i
® L4 {Efiz(Mixed Clock Mode)
® ¥ % JF i 3 (Mixed Data Width Mode)
o b EfL, WRIRIKL
® % L5 (Normal Read and Write)
® i )55 (Read-before-write)
® ifi’5(Write-Through)

2.4.2 BSRAM EeE#

GW1NS %41 FPGA 7= i I BUIR 5 A BEALAT fif o 1] S0 22 0 0 2 5
B, W3k 2-5 fios.

DS821-2.2

< 2-5 GBI EYIFR

B AR s AL 211 By X iy 1A i
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

17(61)




2 S5 4H

2.4 BORE S BEH LA 4%

DS821-2.2

B A Rty AR = PR A5 X R
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 x 9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
E!

[l GW1NS-4C/4 ZFA SRR AR

Bm R

B R R AT 4 2 Fhissial (Bypass BEF Pipeline &) £ 3 fif
R, (Normal #=. Write-Through =1 Read-before-Write ).
FEELY CAR, BSRAM A DLZE—ANI 8t BSRAM 347 528 5 4 4F
SR, 5 NFKEIES1E5] BSRAM K% . 4% 217 2% 55 1%
(Bypass)i, 87 i BLAE [ — AN 0 1 BT .

ST H ity RS X ) ity 1A P M Rl iR 17 225 UG285, Gowin {7 fi#28
(BSRAM & SSRAM)HI 45 .

Wi QRN

i AR AT S 2 Fhisii st (bypass B pipeline #3) A1 2 Ff
R (Normal #3F1 Write-Through #20) . AT kB4 80 T #4E -
® s L [R]IN s iA
® i I [N A
® T[N LA S
E!

A8 B[R] — Mk R B BT S R A .

S X0y AR [y 117 75 B AR SR H IR 17 525 UG 285, Gowin 17 fif
2% (BSRAM & SSRAM) /45
A uw O ER

PR AR ] 32 HF 2 APt (bypass # U pipeline #130) F1 1
FhEREE (normal 1520 O X M AT SCHF [E] B AN S R o HE XS R —
ANt OABEMOE S8 4E, HSZRF Augs, B k.

E!
A B[] — Mok R A 3 AT A

IO Wity AL P ity 17 7 B S A S AR 76 225 UG 285, Gowin 17
fit 2% (BSRAM & SSRAM)H /" #5F5 .

Higgs\

BSRAM T & il R At a A . F Pl il A S e oo, d
A g I ORAIG L R LAkt . H 7 7 2R I ROM I N, i A TG

18(61)
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2 S5 4H

2.4 BORE S BEH LA 4%

et . TE2SF b FL R FE I SR 58 W) 4 AR o
4 BSRAM 1] it B i — 1 16Kbits ROM. J&T Hii X i LR &

B L AR

P o

2% UG285, Gowin 7% 2%(BSRAM & SSRAM)H J 15

243 FiESFEABIEREELRLE

GW1NS #41] FPGA 7 il U BUR A FEA LT il S AR i SRR IR & 2t
298 BEBRAE o AE X AR 2R O X RS, 800 5 (0 28l o B2 ] DAAS

A, HF5EIZ IR 2-6 F15E 2-7 L E RN H
% 2-6 X IR A SR T ELESIR

3 Sl
16K x1 | 8Kx2 4K x 4 2K x 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

!

GW1NS-4C/4 FHAFA SR PR

R 2-7 AR EEERERERLETER

5 ¥
T
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
2.4.4 BEEHIThEERC B

DS821-2.2

BT B HUIRF S BENLAE 6 258555 BSRAM W& TR E . &4
FAEE O AL AT R ORMRIR AL, o m] L R Al AR

2.4.5 EEH#E
® T I HuIR A BENLIE A S B N BT S R R BN

19(61)
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2 S5 4H

2.4 BORE S BEH LA 4%

® I A AE IS T I I K 2 A B i P P R Y R
® i EAF I
2.4.6 BSRAM ¥{EiE%

BSRAM 37 #F 5 Fhg /A=, M 2 Mt/ 555 (Bypass)ti
A TKZ (Pipeline)tiz; 3 FhE#ER: 1EH 5 (Normal)ii, #5
(Write-Through)#<:\. %&1% /5 5 (Read-before-Write) 15 x\.
ERMEER
A I B DI A A7 AR 16 7 sECAN i i i P A7 A 1 5 N BSRAM

B H

Tk L&BER
FERD G NAF A, 8 S A A7 s o Ao nl SORpR0E 98 Bk

36 i,

55 A
ANE A A% B0 DR B CE A7 6k 5 (Memory Array) 1% H -
B 2-11 gm0 (AR O R Wik RN T RIRK LR

Input
Register

BN

Memory C
Array

-

Pipeline

Register :> DO

CLKA )

DIA ———

ADA

Input ——

Register

DS821-2.2

Memory
Array

] Input

Register

———1ADB

j>’ Pipeline
Register

<4—OCEB

I

DOB

CLKB

20(61)




2 LRI 2.4 YORFH S AL e

DIA ——— —1DIB
ADA — Input

Input —1ADB
. I ]
WREA—» Register

Register |[¢——— WREB

Memory
CLKA Array

CLKB

P
l

Pipeline <,l: j> Pipeline
Register Register [ ¢— OCEB

DOA DOB

OCEA—»

BSHIERR
EFEHER

F AN AT IEH SR, dhim H R B A . S ABEE A
AL 3 .

BEBR

FEROREECR A AT SRR, 5 A EE & B i %
t

SR HHRA

FEBERESCT, XA AT S ERAERY, TR A s 2 H B e o
ftt, AR SAF AN T,

2.4.7 BT EhiEs
% 2-8 1 HH T AE BSRAM #53  A] {5 B ) isp e A =X
< 2-8 ATMERELEFI&R
A AR = R v AR Bhy R A By AR
PR ST AR G Yes No No
T/ 5 I A G Yes Yes No
Fug 2R | No No Yes
!
1 GW1INS-4C/4 Z31HA SCHEX s 5K
037 BT EARE

K] 2-12 EoR T AR DR T BN s R, AN O & H —
ANPRSLE P . CLKA G545 1 im0 A BT A &5 /7 s, CLKB 155484l 1 I
K B HIFTH #1788

DS821-2.2 21(61)




2 LRI 2.4 YORFH S AL e

2-12 37 AR
WREA WREB
ADAL ——7 ADB
Input || Input
DIA [ . I — Inpu
Register Register —— DB

Memory
Array
CLKA CLKB
Output
DOA <i Output | A P ﬁ> DOB
Register Register

T

WREA WREB

BEERhET

K 2-13 T 7 AE Dy X AR 0T B9 5 el AR . B i %A
—ANEBE . BEBNCLKAYE S T im H A FI5 NEdE . 5 bk Fse/ 54
el 5. N2 CLKBYE S48 o 10 B i th Hdia . bk A ge (5
=
2-13 IR 5 RHHhiE

S Input
Register

Input —— Memory
CLKA —» CLKB

Register Array
— > Pipeline | _
Register |

Bin O #IRR
K] 2-14 BoR 1 E AP
& 2-14 BimOR$PIRR

WRE AD

=
» Register

CLK |

bo (== Output [\
Register

WRE

Memory
Array
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2 S5 4H

2.5 H N R JR(GWINS-4)

2.5 A RIAFRIE(GWINS-4)

2.5.1 Ejfr

GW1NS-4 234N ik 32KB [ H 7 INA7 55U (User Flash). F P A7 H
ITAEA B TR BT A B R, — 4T B 64 DMEIAEfE IR, FIAF g ot
17588 32bits, fTEMEHICHIZ RN 64*32=2048 bits. R R
PR, — TR RN 2048 74, BI— TS 847, HMEW T HR:

® NOR Flash

10,000 R 5 F5 iy J& 1

I 10 R PR A7 58 J1(+85°C)

HHahihe: 32

5 128 47*64 %1*32 = 256kbits

THERRAES1: 2,048 7

P TR T R R AR

b ZE . 40MHz

FYRFERE]: <16ps

TR A <120ms

M

- BLHEJR/FREEEA: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- IWAREERRERAE: 12/12mA(MAX)

E!

*TF GWINS-4 2344 Witk 8 P INFE IR RS S5 2% UG295, Gowin NfFEJE(User

Flash) i 7455, H A M INAFBIRIEE S SR RN R 2R, 1§ S H % TR 3-
1 & AT

2.6 AFESHRIER

2.6.1 8T

DS821-2.2

GW1NS-4C/4 Zethd B A5 5 (1) DSP #H R . == 541 DSP
T =T e P R S R BB SR PERE SR, I FIR. FFT ¥4,
DSP EfHFriEaefae . WIRFIH RS IR RE A

DSP ¥ £F T Ife:

3 Pl vE FERRI%ES (9-bit, 18-bit, 36-bit)

54-bit [ ARZ 185 T

Z AN TeIE AR T G LAY I B o

A #2457 2% (Barrel Shifter)

I S S 5 E 3E S I (Adaptive filtering through signal feedback)
iz %00 PLE 31 ELE (Computing with options of rounding to positive
number or prime number)

SCAF AT AT H AT 55 5t i LY

GWINS %741 FPGA 7= i (] DSP Btk DIAT T X A 72 844 FPGA B
H, B DSP S WA ZE I, A RIS WA FUINES (pre-
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2.7Cortex-M3

adders), W 18 17 f)aRERS (multipliers), F— = NI B AR HIEH
H6(ALUS4).
Fmes
DSP ZZ e B &N TNES, LI, HURAIFEAr ) 8E .
TN AL T 72 B e I B i S, A6 7R i N i -
® Ji4T 18-bit #i A\ B 1i SBl.
® 4T 18-bit Hii A\ A Y SIA.
VI
B N i P8 SR BT A7 A B U 55 e AR 2
Foo SR FPGA = TN #s vl AE N Dh e i B, SZKF 9-
bit £i7. % A1 18-bit fi7. %% .
e ke
et ax(multipliers) L THN#S < 5, HSRSLELIRILIZSH . Ffeikds vl LA
FEE AN 9Xx9. 18 x18. 36 x 18 T 36 x 36, #y A v A% H Ui 35 S 5 25 A7 2
BRI SFZEERA. — N FE R R B
® /18 x 36 Feikss
® /18 x 18 feikae
® [y 9x9 ek
!
P72 Be ] DAL B R — 1™ 36 x 36 Ffeidids .
HEREZEHT
£/ DSP ZH e & —A 54 fif ALUS4, & 5fafeikss thieride—n
o, a0 N i AT i 38 S FE A A AR R RN 55 AR 0. SCREI DD RE AL
o JRyhasi i EE/0. FudE A FIEE B W ImEEEIE 5
® vk Eisa i EE/0. FE B FikAr C AL IS .
® M A. s B AitAL C HImEEIE

2.6.2 DSP #{EER AL E

® L E (multiplier) =t
® ik Rn#k(accumulator) iz
® ISR B MAR AR

RKTEAE S BBRE ZHAE R, 1§2% UG287, Gowin #7 {3
A ER(DSP)H S HE R -

2.7 Cortex-M3

2.7.1 &

DS821-2.2

GW1NS-4C #F Wik b B 88 R AL . BA £ 5 I HEE. Wik
FF* Flash B3R A BSRAM 7 fif B ik PLL A1 OSC I pH . sk
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DS821-2.2

R AL 32-bit RISC 224411 Cortex-M3, HEAMKINFE, KA, mtEREMN
Fim, FPGA SRt AT e SR H A IP, i RE M Sl B &R S

AL EE 28 R GBI AL S I ER AN S 28 R G S5 AN S, X AR
F FPGA & Y52 4% 58 B FPGA ##% IP seIifr4h . FPGA A
FERZEEIE, B LRIERMAFRIINE, SEoaBRERETEER
A% \Ps, JER A, W SPl. 12C 4 it 28, b s R 5 G
& FPGA %R, BT JTAG 210, A B 11O i 5 45 %% .

M4 A i AHB-Lite 228, AHB2APB Miii 2R flH 2% APB M2k
o

AL 2 R 40E T AHB 4510 FPGA TR RS, ZAGA G —4
8%, LB T 32KB K Flash iR F) R s E i K 16KB ) BSRAM %%
T EEE, FHE315, Cortex-M3 W N#k Flash 4 ARM 2 /%1 $5
LSREIE, RIGITFIRIBT .

AHB 228 HF AN iR D INTEXPO 1 TARGEXPO, &4 i
FAE—~ 128bits 1] AHB 22k, A LLZEFE R FPGA H AT AR 5 i 75 B AT
%I . AHB M2k HF GPIO B L& RS FPGA, FIRsZBLH P @A 1/10
DhRE &R

W2 APB 284y 57A APB1 fil APB2, APBA JEH:FH A e i 42

(Timer0 1 Timer1), P/ UART (Uart0 1 Uart1) UL —ANE T 1M

(Watchdog). W~ UART BE#:%#:3] FPGA, WA ER #8AE T 1 R 1E
TRAL TR 28 2 4 N Eh iR A Y, B H AR 0. APB2 M2k EREE R
FPGA %5 .

REFEZe i i Cortex-M3 A% MZREE[E. NVIC. R 11 R0 )%
2H i o

Cortex-M3 A A%l I 5L 2 R 1j 1] S R G
SCHRENASAME L P e P L3S JTAG i3l AT TPIU.

IEAh, AL ERES R T — TS 5 IntMonitor, %455 AT A
a7 GPIO Hilkrel APB1 AhicH i, £45 TimerO / Timer1 / Uart0 / Uart1 /
Watchdog. % Wil ilfE 5 [ 152 FPGA, HRIR & MALEEZS R4t MaTis
AT HIF IR .

FPGA Witk PLL 1 OSC, mJ AR GE 7 E RS AL $hotis, b 2 ArAn
RGENL.

Cortex-M3 1145 /I HE B an i 2-15 Fiows
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2 BEMINH 2.7Cortex-M3

2-15 Cortex-M3 Z5H31EE

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

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

o EAINKZ

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

Y FF 32bits F1 16bits, — BN H T L7715 1 8 775l il 2%
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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2.7.3 BLRIEE

- 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

2.7.4 NVIC
mE =P (NVIC) 5 Cortex-M3 % S5 & 52 TR AE
IRE A A B, B DL R
® U FFZIk 26 Nk
® THF 6 MM P
® AN SRR 8 R mARRIR e (0~7), 7 RommRAEMItiied, 0
T m MBI
®  SCHEHIBIE 5 L AP Ak e
® S FRIIASTLE T
® JCHZRIRESIN TN BBIRAE, HWHR N HAIWKE, AT EGIMY
i
% 2-9 NVIC FlimEsR
Hi kit B it Eiiipa
0x00000000 _StackTop Hik HH T HE AR T2
0x00000004 Reset_Handler Hik A A
0x00000008 NMI_Handler His NMI
0x0000000C HardFault_Handler He TR A28 1R v
0x00000010 MemMange_Handler R MPU %5 i% 1 I
0x00000014 BusFault_Handler 5 S 2R AR R T
0x00000018 UsageFault_Handler e 15§ FH 8 R v
0x0000002C SVC_Handler EWAE SVCall H1 i
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2 BEMINH 2.7Cortex-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
M T
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

2.7.5 BEHRR

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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2.7.6 B a1 &

2.7.7 ENEE

DS821-2.2

® 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 -

2-16 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 BRI 5, IR B3 s AR T I g —
F, DN EXTIN B e Ba e (74 ki, )52k
4

® Timer0: EXTIN fiE# %] GPIO[1];
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PCLK ——»
PCLKG ——»
PRESETn——p»
PSEL—P
PADDR[11:2] —»| counter

PENABLE —®

PWRITE

oy

® Timer1: EXTIN fii%# 3] GPIO[6].

2-17 Timer0/ Timerl Z5434EH

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 itk >4 0x40001000.
% 2-10 Timer0/ Timerl FF2E

& 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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2.7.8 UART

GW1NS-4C s A P28 KA N #R 7 ) UART (UARTO #1
UART1), wJlldEid APB1 St AT MRV A, RS KRR N
921.6Kbits/s .

UARTO f1 UART1 SZHF 8 A8 AL A 1 A iz, ASSCRARR A
2-18 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 1 UART1 SZRFmdill i, 24 CTRL[G]&® & N 1 I, HAT
BUEERAR B0 W S0, IXFE T DUZE B8 47 B ) Y &% 1E B
24 APB #5113 UARTO #1 UART1 B Ul K& IR, APB #10 R &4
RIKOK™M N, ANEEEML, fEFE UART 207, 55 sait B B2
#i 27 /7% BAUDDIV.

BAUDTICK % H 4 % 2 I B 2 11 16 £, 1] LIS FHIX AN AN E S AR R 3
BT RAE UART #45. CTRL[O A4 i f# BE{E 5 TXEN, 4 UART £
fFEREI, A PARHIXME S 40X 1/O ##y UART Bkt .

IR FAF 28 STATE 22 70 HUR S T Uk sh s ) h g R 155,
M, BB RS AT UG B s R i SR, TS Bis H e Wi SRt T DA
% STATE " 2478 HUIRAS

T/ UARTO A UARTA )27 47 2848, UARTO JEdhlkly
0X40004000, UART1 J:Hhihik > 0X40005000.

3 2-11 UARTO/UART1 588

T EIL A | K | R | A Wik
s 8 (30
DATA 0x000 e 18 0x- B T B
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RIBRE N R % B
[3]: WA wE, 5 1i5R%
N [2]: KiEZGAFwL, 5 115%
STATE 0x004 weo 4 0x0 [M]: Bl trimteg, ik
[0]: KIEGAFHIE, Rk
[6]: mrmAAR R, HAE R IER
FSCEF
[56]: e H W RE (S 5
- [4]: Ki&us bR S
CTRL 0x008 s |7 0x00 (3]s Bl I R B
[2]: KRikF M Eae(sE 5
[1]: #TIfEREE S
[0]: KIE[EREE S
[3]: W W, 5 155
INTSTATUS/ - [2]: RikEddw, 51956k
INTCLEAR | 0X00C B4 0x0 [1]: Blbli, 51 E%R
[0]: KiEHWr, 5155k
-N1. v ?:></\}/Fﬁn n’ =N
BAUDDIV 0x010 w5 |20 0x00000 [;391'%]' BRI I A7 3R UM
PID4 0XFDO Hie |8 0x04 G 1D 2 AERS 4
PID5 O0XFD4 Hi |8 0x00 & ID ZAERE 5
PID6 OXFD8 Hi |8 0x00 Hh& 1D ZEAERE 6
PID7 OXFDC Hig 8 0x00 Y% ID HA7ES 7
PIDO O0XFEO Hig 8 0x21 Y% ID A7 0
PID1 OXFE4 HiE 8 0XB8 Y% ID ZA72E 1
PID2 OXFES8 HiE 8 0X1B Y% ID FAERE 2
PID3 OXFEC ik 8 0X00 % ID B A 3
CIDO O0XFFO ik 8 0X0D 0% ID & A74s 0
CID1 OXFF4 Hie |8 0XFO A0 1D 2 1ERE 1
CID2 OXFF8 Hie |8 0X05 A D 2P 1ERs 2
CID3 OXFFC Hig 8 0XB1 1 ID HFAEes 3
2.7.9 Bl
GW1NS-4C B FMAL IS REEAHK T — 4> Watchdog, HJ BLEiL
APB1 2 2R AT H 5 AN 7] .
Y AEFET > 32bits HEIE TRy, JHId AT A7 45 WDOGLOAD
HEATHIIRAL -
Watchdog #Ee =4 dh k{55 WDOGINT, H1HH F1 i & i BUE G
Ko HMEHEMERES 5 WDOGCLKEN i A &, Watchdog 1144
IRIEREAIT ) LT I8 . Watchdog Wil R {5 5, HH H 211 8E N 0
=4 T iE SR 15 5 WDOGRES. 7ER 8 WDOGCLK [ — N5
H, HELEIHZ 4 WDOGLOAD MIEE BN as b, dhadt T F—k
IR T
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DS821-2.2

MAG KRR, Watchdog Hl T RS EALE S, JRA—FEIT:
ARG BIKE RIS, i, WERTH W E S RCATER, B T Skt
%3 0, 4 Watchdog ~HE B B EAAME S, HTRFEELL.

Watchdog #:4F 77 20tn T~ & o :

[ 2-19 Watchdog #{EA
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.

%+ 2-12 Watchdog H 5%

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 H5 | - 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 W | 8 0x24 A% ID 4748 0
WDOGPERIPHID1 | OXFE4 W | 8 0XB8 S5 1D ZFAERE 1
WDOGPERIPHID2 | 0XFE8 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

2.7.10 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+ 2-13 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

DS821-2.2
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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
BE0: 55 AN
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
B 0: ANfRE
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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2 S5 4H 2.8MIPI D-PHY

P I wAE | 2R frge | BAME | ik
CID3 OXFFC i 8 0XB1 HAF ID 4798 3

2.7.11 iR 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+ .

2.7.12 TRt

2-20 N 7ERdsT
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

2.713 M
o SRR I R B SR Cortex-M3 1) 1P A, R4S BiE S
% |PUG932,Gowin  EMPU(GW1NS-4C)fi {15 it .
2.8 MIPI D-PHY

2.8.1 GPIO ¥ MIPI D-PHY RX/TX

H GPIO sZH#4% MIPI D-PHY RX/TX I}, Wl 3 ff 10 2574,
TLVDS. ELVDS. MIPIIO.

B GWINS FPGA #337 £F TLVDS/ELVDS 2%, H TLVDS/ELVDS
KM SZI MIPI D-PHY B, ifit LVDS25(E)+LVCMOS12 177 2 ki
MIPI HS 1 MIPI LP, 1 75 B HC A5 H P RX 2%
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2 S5 4H

2.9 W4

2.9 BF4h

Hr GWINS FPGA Z#: MIPI 1O 2551, MIPI 10 P HBEE R T H FH.
%, THRHS A LP [ EZIIH: . MIPI IO KA HHiE MmNk 2-14 Fis.

AR 10 &R B 4bhimis 728, T AZ% IPUG948, Gowin MIPI D-
PHY RX TX Advance /18T “4 Thaediid”

3= 2-14 GWIN &% FPGA =589 MIPI 10 KB X #5%R

MIPI % A\ /% GW1NS-4 GW1NS-4C
MIPI % A\ Bank0/Bank1 Bank0/Bank1
MIPI % 4 Bank2 Bank?2

% MIPI D-PHY RX/TX BT .

o irbniE (MIPI Alliance Standard for D-PHY Specification) , JiA
1.2

RFEE RX ORI TX S8R0, L4 R IR E ik 4.8 Gbps
SCRR 522 VYA B d A — S I e s E

Y EEZ PHY (10 RRVFHITE L F)

THEE AR IHFE(LP, Low-power) i /EAR =

¥ MIPI DSI AT MIPI CSI-2 4% 8% )

SRR [ . A AEIE X 5

Y HE MIPI D-PHY RX 1:8 & 55 1:16 iz

Y ¥F ELVDS. TLVDS. #1 MIPI 10 % 10 Type
GW1NS-4C/4 ] Bank0/Bank1/Bank2 3 I3C

B2 E1(E BiE 2% IPUG948, Gowin MIPI D-PHY RX TX Advance
H 6 .

I TR M AT 25 FPGA mifERe I N H 2 R EE . GWINS R 7
FPGA P it 7 & 4 R 81 (GCLK), BEEHEER 8T A %Sk, B
T GCLK %, AL T Bl i 4h HCLK %55, AUAHPR(PLL)ZE I 4 25 5

KTA R B, mE R BRI E 2 EgIE R, Al S5% UG286,
Gowin I g % (Clock) H S #6 F

2.9.1 £ F/ET$h

2.9.2 HitEER

DS821-2.2

GCLK £ GWINS #7%1) FPGA F= i F 1% R IR 04, HARIRIEE 8
GCLK M%%, GCLK Hw] i i 8 5 55 FH A4 B 4 A N A5 JIR0 R X5 3 A 2 %
P, AF 5 A i NS LB S T R B PR RE

BUHIA L — P B B2 fi i, TIARBIAH3A (PLL, Phase-locked
Loop). HIFIANERHA K225 1 Bl (55 A B8 N BB IR 5 (55 I PR AR
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2 S5 4H 2.10 K&

7 o
GWINS #7%1 FPGA 7= i1 PLL FEERGENS FRAL 7T DLZE & B B4R,
T AN B S BT LA T B Bl AR R HE (R A0UR 40 4) . ARAL IR . 5
25 L B R T RE .
2.9.3 SRR §h

GWINS #7%1 FPGA 7= i B & i 88 HCLK ®] PLSZ#F 110 5E il MERE
B AL, 2 VR Bh [R5 B AR dar e 1wt . GWINS-
4AC/4A AR08 2 A HCLK, W& 2-21 k.

2-21 GWINS-4C/4 HCLK ;REE

I/0 Bank0 I/O Bankl
| Em |
= —
—
=k
=
B
| BN |
I/0 Bank3
[ JioBank []Herk

2.10 <k

YEu% CRU B RFh 78, GWINS H7%1 FPGA =i fit 7 RiEF &1
KABHE, EH TR M fige, BRI ermpBHrES.

211 £/EEN

GWINS %751 FPGA P28 & — 1N EHEERE B NG, BHiER
PSRN, THER SRS A e R b FP E AL, CLU A1 1/O
[ 25 A7 2 20 0] DA i

2.12 4RIEELE

GW1INS %% FPGA 7= £ SRAM 4w FE M1 Flash ZwfE. Flash 4wfe
A RE S R AN Flash g fE 52 37 Fr 41 Flash Zwfe .

GW1INS %741 FPGA 7= il 1 Rl Fm A i) JTAG BLE B4, b
YHEE 7o SRR [ GowinCONFIG Pt B, £k 6 Fii=t:
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL #1 CPU. i
GW1NS 28135+ JTAG F1 AUTO BOOT #ixX. F P At & Mode 1H1%
PR BN AR B, FEMTERIES L UG290, Gowin R4 FPGA 7% i
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2 S5 4H

2.13 I N iR

P E T .

2.12.1 SRAM Zw#=

GW1NS %741 FPGA 7= i1 i) SRAM Zifs, Mk b5 2 E i N4
BEH .

2.12.2 Flash 4w#2

Flash 2% 1 FC B 85 4778/ W Flash Boc. BALE, ACEZEE A
N Flash #ofki% %) SRAM AL E #0. 78 F G LA =8 A sk a) BLoE i
BHEMBCE, XAECE T SBARY “ PR sh/BE R 307

GW1NS %% FPGA 7= ik SZ 374858 Flash g FE s 20 A1 XS sh iR 2L,
PEN A RHE S L UG290, Gowin %1 FPGA F= i 4nfafic & F

GW1INS %741 FPGA 7=t 7 JTAG 1 SR AN, RN 284S 3R AE
SEZME LA TARRS IO N @S JTAG 2 4w F2 N % Flash 58{4M 45 Flash
AR, gwmAtid e b s th vl UL IR R A I B 1% TAE, wIEsE)E, KHE
“Ffit )%z RECONFIG_NPIRIA] SE Rl fE 2R T+ 20 . EARRVE S A B T 7E 2R Ta] K

HN TR EA E A B35 P

!

o UIXfT GWINS-4C 8344, £ di ] T K Cortex-M3, MITEiZESLH JTAG 5 524
e 2 RECONFIG_N 1ENRECEE RS, KACHRAN, BEAWHS LR, B/ GPIO K,

HEEHME output 287 . 21415 S, 1EZ 0L UG290, Gowin #%1] FPGA 7% i 2w FEAC
BFM.

2.13 Mk

DS821-2.2

GW1NS #41 FPGA /= gh Wk 17— A W ladik, Fr A dadiRig LI gt
ORI, I RORS P PTE 5%, EC B Aoy MSPI i B AR R L B

GW1INS-4C/4 Z&f ) v A SR 347 FH 7 Al e B4 rAR =
Fr PR ARAS T LR FE P B R GO B, IR E T2, A b3
%15 64 PR ez
GW1INS-4C/4 ZF 07 N dn i H i i 22 o 55 A 1000 -
fout=fosc/Param
!

SF T C7/16 T FELELR 254, fosc N 260MHz; b T HoAh I BE L5 2 231F, fosc N 250MHz. %k
Param NHECE %, AN 2~128, R FFEE.

% 2-15 528 T fosc y 250MHz I F F A df IR FRO T 0 40, an BRI
NI E VIR S S O G

F 2-15 GWINS-4C/4 34 K A S TREVEB 4 4 L ST 3R £ T

LS K Lk LEE
0 2.5MHz!" 8 7.8MHz 16 15.6MHz
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2 SN 213 14 iR
BB R B LS B R
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 125MHzt2
Y

DS821-2.2

o TR Ay thi A

o PR RfHiliR, AEHT MSPIBCER

o PR AAZSH, R MRIE.
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3 AU 3.1 TAEZAF

B S

!

JEVAEHERE (K TAR 26 AR e TARVE R AL T i 5 - ARG 8 1 AR 2% B AR Vi K
WS, &m P FEARIEITA S A RE AR ) TR0 & ARV B A I 00 T 1R AR

3.1 T1EZH

3.1.1 BXHATCE
*® 31 axmKTEE
B ik B/ME | KA
Vce L E -0.5vV 1.32V
Vceiox I/O Bank HiJE -0.5V 3.75V
Vcex LV RRCAS 44 B L s -0.5V 3.75V
- 1/0 Hg L -0.5V 3.75V
Storage Temperature fEAEE -65°C +150°C
Junction Temperature ghi -40°C +125°C
yE!
[MIRVF-2V & (Vinvax + 2) V [ FI R, RREERR]<20 ns.
3.1.2 #EEFETIESCE
F+< 32 EE TR
B S iR f/ME ISNEN
Vce % HL 1.14V 1.26V
Vcciox LV A Z14 1/0 Bank HiL & 1.14V 3.6V
Veex LV RRCAS &A1 B v 1.71V 3.6V
Ticom ghiR (R 2) 0C +85°C
TuND ZEIR (LK) -40°C +100°C
L

o AN[EIEIEM B E AL S EiE 5% UG824, GWINS-484C %4+ Pinout.
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3 R 3.1 TAEZMF

e Vce. Vecios Veox B FUVFSCHETE 9338 3% 5%~ 5%. 1) 5 T B H Vee 45 PLL it
HLIE T, Vee gz PLL H i 80 R EL et 2). Vecio LS, w24 nT
e 4L3%. %) 10 Buffer 1% H e .

3.1.3 B b
3 3-3 BiF bR
B i w/MA RE >IN
VccRamp | Vee EFRAER 0.6mV/ips | - 6mV/us
VcexRamp | Veex EFREE 0.6mV/ips | - 10mV/us
VccioRamp | Vecio EFAHRER 0.1mV/us | - 10mV/us
!

o A HIVRI B TR AL SRR .

o EWFITIAILERT, T I AL IRAR T EAER 3-2 e LI ARV N - ANE TARVERIN
R i AR B AR AR R, S L AR E .

3.1.4 #IER Y
7 3-4 PRiEIR Y
EA i Eitipa %At /0 274 =N
SN, Nz R
s B 10 J5HE R (Input or 1/O 0<VI<VIH(MAX) | 1/O 150UA
leakage current)
FNEL 10 YW (Input or 1/O TDI, TDO,
Ihs leakage current) 0<Vin<Vin(MAX) TMS, TCK 120uA
3.1.5 POR %%
& 3-5 POR HESH
B E{iba A B (Il
Vce 0.95V
GW1NS-4 Veex 1.5V
i \Y, 0.95v
VPoR_UP Po_wer on reset ramp up trip cclo
point Vee TBD
GW1NS-4C Veex TBD
Vcceio TBD
Vce 0.75V
GW1NS-4 Veex 1.25V
VPOR DOWN Power on reset ramp down Vccio 0.7v
- trip point Vece TBD
GW1NS-4C Veex TBD
Vcceio TBD
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3 R

>
[afay

3.2ESD £

3.2 ESD &gk

DS821-2.2

% 3-6 GWINS ESD - HBM
ELyis GW1NS-4C GW1NS-4
CS49 HBM>1,000V HBM>1,000V
CS81X HBM>1,000V HBM>1,000V
LQ144 HBM>1,000V -
MG64 HBM>1,000V HBM>1,000V
QN32 - HBM>1,000V
QN48 HBM>1,000V HBM>1,000V
7 3-7 GWINS ESD - CDM
L GW1NS-4C GW1NS-4
CS49 CDM>500V CDM>500V
CS81X CDM>500V CDM>500V
LQ144 CDM>500V -
MG64 CDM>500V CDM>500V
QN32 - CDM>500V
QN48 CDM>500V CDM>500V
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3 R

3.3DC H A4

3.3 DC B S 454

3.3.1 #EFT1ESEE DC B S4F1
3-8 HFELIESEEA DC B SHE
e iR A e /ME HORME | RNE
Wl 1 NE 10 I FL it (Input or 1/O | Vecio<VIN<VIH(MAX) | - - 210pA
1 leakage) 0<ViNn<Vccio - - 10uA
T . :
Iou /0 i3 (1/0 Active Pull 0<Vin<0.7V oo 30pA ) 150A
up Current)
e . :
lpo VO i AL (IO Active Pull- |\, max)<cvineVeco | 30pA ; 150pA
down Current)
A 2 R 5 G FL P B R 2R LR
IBHLS (Bus Hold Low Sustaining | Vin=ViL(MAX) 30pA - -
Current)
RSN SR VST A ol S s :
IBHHS (Bus Hold High Sustaining | Vin=0.7Vccio -30pA - -
Current)
SRSV M v i
IBHLO (Bus Hold Low Overdrive | 0<Vin<Vccio - - 150pA
Current)
SRSV v A i
IBHHO (Bus Hold High Overdrive | 0<Vin<Vccio - - -150pA
Current)
BLZ s A=NiN s
VBHT - Qj%ﬁ‘ i ﬁﬁji i £ I (Bus ViL(MAX) | - ViH(MIN)
hold trip points)
C1 I/0 H%%(I/O Capacitance) 5pF 8pF
Vceio=3.3V,
Hysteresis=L2H!" ) 200mV | -
Vceio=2.5V,
Hysteresis= L2H ) 125mv | -
Vccio=1.8V,
Hysteresis= L2H ) 60mv )
Vccio=1.5V,
Hysteresis= L2H ) 40mv. | -
Vceio=1.2V,
Hysteresis= L2H ) 20mv. | -
Vccio=3.3V,
" - . Hysteresis= H2L!"] i 200mV._| -
W N B W (Hysteresis for -
VHysT Schmitt Triager input Vcei0=2.5V, ) 125mvV | -
chmi igger inputs) Hysteresis= H2L
Vceio=1.8V,
Hysteresis= H2L ) 60mv. | -
Vccio=1.5V,
Hysteresis= H2L ) 40mv )
Vcceio=1.2V,
Hysteresis= H2L ) 20mv. | -
Vceio=3.3V,
Hysteresis= - 400mV | -
HIGHI[11.[2]
Vceio=2.5V,
Hysteresis= HIGH ) 250mv- | -
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3 R

3.3DC H A4

R o %A w/MAE WAUE | &KME
Vccio=1.8V,
Hysteresis= HIGH ) 120mV- | -
Vccio=1.5V,
Hysteresis= HIGH ) 80mv. | -
Vceio=1.2V,
Hysteresis= HIGH ) 40mv- | -
Y !
o [ Hysteresis="“NONE”, “L2H”, “H2L", “HIGH"% 7~ 1t EDA ] FloorPlanner T. E N X &
I/O Constraints K] Hysteresis #E5i, 155 7727 W SUG935, Gowin i3 £
fE P -
o PHFJH L2H(low to high)i&IiZ R Vin 3% i Vivst: FJi H2L(high to low)i£ 37K Vi
W PR Vivst; HIGH RoR[FIR I 5 L2H AT H2L #£50,  BY Viyst(HIGH)= Vhyst(L2H) +
Vhvst(H2L). Homm B fros:
% ZV|H (L2H on)
Vi (None) = Vi (None) e
>T ViL(H2L on)
3.3.2 FHASHR
® 3-9 BSHR
4R Eiiipay it M C7/16 C6/15 C5/14
lcc Core HJEHE(Vce=1.2V) LV A GW1NS-4/4C | 12mA 2.8mA | 2.8mA
| Veex HLYE FLIL(Veex=2.5V) LV hiA GW1NS-4/4C | - 1.2mA | 1.2mA
" Veox M (Veex=3.3V) LVIRA | GWINS-4/4C | 3mA - -
lccio /0 Bank Y5 HLL(Vecio=2.5V) | LV A GW1NS-4/4C | 1mA 0.7mA 0.7mA
*E!
o REAHIMMINIRRE 25°C I B ML AIE
3.3.3 /O #HFHETIE&KM
% 3-10 /O #ET1E&H
e R Veeio(V) TR VRer(V)
AN
f/ME BRI BANE | &/ME 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 1l 1.71 1.8 1.89 0.833 0.9 0.969
DS821-2.2 45(61)



http://cdn.gowinsemi.com.cn/SUG935.pdf
http://cdn.gowinsemi.com.cn/SUG935.pdf

3 A 3.3DC H A4

o & S Veeio(V) TR Vrer(V)

wAME | ME | BRE | BAME | ABUE | BOKME
SSTL25 | 2.375 2.5 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
SSTL33_lI 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 I 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 I 1.71 1.8 1.89 - - -

3.3.4 Bi% 1/0 DC B 54514

& 3-11 % /O DC B S 454

SR ViL ViH VoL Vo!-u loc" | lonM
Min | Max Min Max (Max) (Min) (mA) | (mA)

4 -4

8 -8

wﬂg?% -0.3V| 0.8V 2.0V ey 0 VeooOAV 12 12
24 | -24

0.2V Vccio-0.2V | 0.1 -0.1

4 -4

LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 0.4V Vccio-0.4V | 8 -8
12 | -12
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3 B 3.3DC H Uk
G Vi ViH VoL VoH loct | lont"
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
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*Vcceio 3.6V 12 12
0.2V Vccio-0.2V | 0.1 -0.1
4 -4
0.4v Vcceio-0.4V
LVCMOS15 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 8 -8
0.2v Veeio-0.2V | 0.1 -0.1
4 4
0.4V Vceio-0.4V
LVCMOS12 | -0.3V | 0.35*Vccio 0.65*Vcceio 3.6V 8 -8
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*Vceio 1.5 -0.5
SSTL33 | | -0.3V | VRrer-0.2V VRrer+0.2V 3.6V | 0.7 Vccio-1.1V | 8 -8
SSTL25 | | -0.3V | VRrer-0.18V Vrer+0.18V | 3.6V | 0.54V Vceio-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 VRrRer+0.125V | 3.6V | NA NA NA NA
SSTL18 | | -0.3V | VRer-0.125V VRrRer+0.125V | 3.6V | 0.40V Vccio-0.40V| 8 -8
SSTL15 -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | 0.40V Vccio-0.40V| 8 -8
HSTL18 | | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | 0.40V Vccio-0.40V| 8 -8
HSTL18 Il | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | NA NA NA NA
HSTL15 | | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | 0.40V Vccio-0.40V| 8 -8
HSTL15 1l | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | NA NA NA NA
!
[11[F—4> Bank B 10 (19401 DC H BRI (L5 source 1 sink): [7]—~ Bank BT H 10 [
SHERAGER T n*8mA, n F£/RiZ Bank #5751 H 1) 10 Hi& .
3.3.5 4 I/O DC 54514
R 3-12 4 /O DC B 454 (LVDS)
2 o M 2% AN BB mR | AL
Vina,Vine | Hii A HLE (Input Voltage) 0 - 215 |V
LR\ LR (Input Common | Half the Sum of the
Vem Mode Voltage) Two Inputs 0.05 - 21 \Y
7 4y % N\ '] IR (Differential | Difference Between
VTHD Input Threshold) the Two Inputs 100 | - +600 | mV
Iin i N3t (Input Current) Cp)?fwer On or Power | _ ) £20 | uA
i i m H P (Output High _
Vou Voltage for Vop or Vo) Rr = 1000 160 |V
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3 AR 3.3DC A4
e Eiiipa Mt 2% AN BB mR | AL
#r 4 K B P (Output Low B
Vo Voltage for Vop or Vowm) R =1000Q 0.9 i . v
Z5 14 HY FLE (Output Voltage | (Vop - Vowm),
Voo Differential) Rr=1000Q 250 1350 1450 | mv
72 Wik H HL R (1922 K (Change
AVobp in Voo Between High and - - 50 mV
Low)
LR H B R (Output Voltage | (Vor + Vow)/2,
Vos Offset) R1=100Q 1.125 | 1.20 1.375 |V
LA H H 122 4k (Change
AVos in Vos Between High and - - 50 mV
Low)
—_ A =l
s R LT OV s A
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3 R 3.4 JT RAp 1k

3.4 FFR$F14E
3.4.1 CLU FFa&4514¢

% 3-13 CLU R EE&#

" HTER e
47K ik = Hfir
Min Max
tLuta_cLu LUT4 #£iE(LUT4 delay) - 0.674 ns
BALIE AL B 7 A7 2 i H i) 1] (Set/Reset to
tsr cLu : - 1.86 ns
Register output)
. T2 45 BRAA L | i
tco_oLu I o 31 25 47 34 LH I [A] (Clock to Register | 0.76 ns
output)
3.4.2 FH§PAI /O FF o451
3 3-14 SMERFF R
C5/14 ce/I5
B : : LA
Min Max Min Max
HCLK Tree delay 0.8 14 0.5 1.2 ns
PCLK Tree delay(GCLKO0~5) 1.4 2.6 1.0 2.2 ns
PCLK Tree delay(GCLK6~7) 1.8 3.2 1.4 2.9 ns
Pin-LUT-Pin Delay 34 5 3 4.5 ns
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3 A AR 3.4 TR
3.4.3 Gearbox FF X4
%R 3-15 Gearbox B[ FZ&%
4R i3 B ALE LA
FMAXibpr | 1:2 Gearbox ¥\ 10 £z KHEATHZ 400 Mbps
FMAXipes4 | 1:4 Gearbox %\ 10 fz K ATi8 %R 800 Mbps
FMAXipes7 | 1:7 Gearbox %\ 10 K Hf AT % 1000 Mbps
FMAXipesx | 1:8/1:10/1:16 Gearbox #ii A\ 10 i K Hi 473 Z | 1100 Mbps
FMAXopor | 2:1 Gearbox #irHi 10 fi K H AT R 400 Mbps
FMAXosers | 4:1 Gearbox it 10 £z KHEATHZ 800 Mbps
FMAXoser7 | 7:1 Gearbox #irth 10 5 k47 3 K 1000 Mbps
FMAXoserx | 8:1/10:1/16:1 Gearbox %! 10 5 KH 1732 | 1100 Mbps
& 3-16 Bix I0 Fmax
Fmax
475 _
5/ ME(MHz)
Drive Strength = 4mA Drive Strength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
3!
M 571 %5 30pF HLZ .
3.4.4 BSRAM F <45
% 3-17 BSRAM RF&%
~ K 2 .
25 ik Bt oy
Min Max
tconp meray | DSFRAM 5 bk /R (B B 2y LB RS | 510 | ns
- (Clock to output time of read address/data) '
BSRAM i ti &7 7 %% B I B 1) 4y th SE i
tcoor _BsRAM . . - 0.56 ns
(Clock to output time of output register)
3.4.5 DSP FX4F4
% 3-18 DSP RIF&%
> or, Q .
7 ik e o
in Max
B N 2 AT 4 B IR b 2] g S A2 1 (Clock to
tcolr_DsP . . . - 4.80 ns
output time of input register)
T 7K ZF AT A 09 B b 2 4 AE B (Clock to
tcopr_psP . o , - 2.40 ns
output time of pipeline register)
Byt AT AF A 1R N e 31 4G A8 1) (Clock to
tcoor_psp . . - 0.84 ns
output time of output register)
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3 R

3.5Cortex-M3 HL A bR

3.4.6 N RIRFF
£ 3-19 FARIEIFESH
2 1 BH B/ME AR wNH
TR T H AT R
(E'gii&iﬁé%ﬂé)z GWINS-4 | 118.75MHz | 125MHz | 131.25MHz
fmax ——
mh R g AR
(140 ~ +100°C) GWINS-4 | 112.5MHz | 125MHz 137.5MHz
toT i I B 5 S Ll 43% 50% 57%
topuiT R INE S ES )] 0.01UIPP | 0.012UIPP | 0.02UIPP
3.4.7 SHMAFF X
= 3-20 ST S
a5t HEER 2R /ME wANE
CLKIN 3MHz 400MHz
C7/l6 PFD 3MHz 400MHz
C6/15 VCO 400MHz 1200MHz
GWINS- CLKOUT 3.125MHz | 600MHz
4/GW1NS-
4C CLKIN 3MHz 320MHz
PFD 3MHz 320MHz
C5/14
VCO 320MHz 960MHz
CLKOUT 2.5MHz 480MHz
3.5 Cortex-M3 BB S 454
3.5.1 DC BB S 454
= 3-21 iR M
A
5 £ AT
/ME YN
Ivee VCC fH KH - 100 mA
lvss VSS HKHIR - -100 mA
ling IR LR - +/-5 mA
3.5.2 AC BS4$5¢
= 3-2 FfEhSH
KA
5 ik 2544 BT
/ME NI
frcLk AHB i 47 3% GW1NS-4C 0 80 MHz
fecLk APB I £ 55i% GW1NS-4C 0 80 MHz

DS821-2.2
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3 R

3.6 /T INAE U PE(GWINS-4)

3.6 A RPN FBRS4F%E(GWINS-4)

3.6.1 DC S 454
= 3-23 GWINS-4 2#£4-H A7 DC B SN
S PNIEN Wake-up
K 2% LA . %
$Fh # Ve Voo 2R3 Bl %M
o L (wil /N ERE, (52 100%,
25ns) 219 |05 mA NA VIN= “1/0”
R lecq@ 0.1 12 mA NA -
PR AR 0.1 12 mA NA -
TR A 0.1 12 mA NA -
XE=YE=SE= “1” , 7F T=Tacc
o ‘ F| T=50ns Z[a], /O HIHHRH
& E2 j; yray N i,
Eﬁ;ﬁﬁ?“ lccz 980 25 HA NA OmA. T=50ns 2 J5, WEkER
#a AR, 11O B IR VR
GIRE SNz
FERLR lss 5.2 20 pA 0 Vss. Vcex A Vee
V]

DS821-2.2

o UHXSHAENEFC T RRUE, E B RE = w Tz TR iR,

° Pl cet 7E Trew A [E] PR B8 & #1555

- ARV Thew< Tace

- Trnew = Tace: J[—le_l:%
- Tacc<Tnew - 50ns: lcc1 (new) = (lcc1 - lec2)(Tace/ Tnew) + lcc2

- Trew>50ns: lcc1 (new) = (Icct - lec2)(Tace/ Tnew) + 50ns*lcca/Thew + Ise

-  t>50ns:

lcc2 = IsB

o  PBII wake-up time %I 2T i Vee 421K T 1.08V.

3.6.2 AC BB S 454
%= 3-24 GWINS-4 534 RN ERFS 0 14 5]

P ZH iR w/MA =IN: Bhr
WCH1 - 25 ns
TC - 22 ns
i 1) B[] BC Tacc - 21 ns
LT - 21 ns
wC - 25 ns
O R 5 B 1 Kl Ak A S (1) Trvs 5 - us
B A7 DR FF IS (] Trvh 5 - us
B A i DR AR B[] (R AR B ) Trvh1 100 - us
B AT i 1) R 2 NI () Tpgs 10 - us
SRR (7] Togh 20 - ns
YA ] Torog 8 16 V&
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3 AR 3.6 A P AT LS E(GWINS-4)
H P S s w/MAE = NIEN ¥ A
5 A& I (1] Twpr >0 - ns
5 LRFFI [A] Twhd >0 - ns
N 5 35 R R A ST A Teps -10 - ns
SE Z 1/ g L [A] Tas 0.1 - ns
SE ik 14 v B~ (] Tows 5 - ns
by /5 4 i S ) Tads 20 - ns
b1k PR AR B ] Tadn 20 - ns
i E ORI (7] Tan 0.5 - ns
WCH1 Tah 25 - ns
_— . TC - 22 - ns
%E&iﬁiﬂ Hl: R #F BC - o1 - s
LT - 21 - ns
wC - 25 - ns
SE Jikir ik Ha T i) ] Trws 2 - ns
PRI i Trov 10 - us
BARATAig ] 7] Th3 - 6 ms
PRI 7] Terase 100 120 ms
AR [ ] (1] Tme 100 120 ms
it L B R AL Wake-up B[] Twk_pd 7 - us
REWLOR IS (7] Tsoh 100 - ns
Ve % 37 (] Tos 0 - ns
Veex PREFFRT [A] Ton 0 - ns
YE
o [1IXELHEUE AT B AR, TELFRasth b 2A SR,
e [2l7Ef5'5 XADR. YADR. XE fl YE {55 H %5, Tac HIIFUHHEIN SE 551 T+
Wro BRI EE DOUT # AR A7 HLBITE R — A U E T 4f o
o [3]Thy B 4SS BEAE 4R BIAE N — IR EEBR R AE 2 T SRR (A], [ —ANHhErE T — Ik
RIS Z BIANRER S NP A — PG B GTE N — BB Z BT RERE 5N IR X P R
il JE T2 A R
o [AIFTEMBILESE 1ns (9 LTI AT 1ns (17 BE AR A
o [5#%Hil{E5 X\ YADR. XE # YE {55 75 2 2 /D ARKF Tace MBS, Tace A SE 1) LFHH
VIS R/CR
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3 B 3.6 JH 7 INAF LU (GWINS-4)

3.6.3 #R{ERFFE

& 3-1 iERIERF
XADR
XE
YADR
" Tas ! >
i y
o7 T w
* TEe vt —— » * T >
SE Y \ oy ¥ ran
i 5 7 5
:= Tace W Tdh " Tace »
& 3-2 RIERIER
SE /
ERASE /
_pTwhd‘_
XADR ;
XE N
YADR
YE
DIN
. : ‘T'—Wh
PROG + ;E - St
NVSTR + # -~ o M
[ 3-3 BB IRIERTF
YE T — 1
SE S
¥ADR T
YADR
—p T
XE i .
ERASE ' Twh £
" Twpr Tnvs e Terase ;Iﬂ Tnhv " F Trdov L
NVSTR T % + i !
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3 A 3.7 dmFERE I b it

3.7 IO FFRfE

GW1NS %% FPGA 7= GowinCONFIG Bt B £k 6 7, A
A B, SEER. MSPI £, SSPI . CPU #ix.
SERIAL #:, H /" nJBLE Mode {HiA T EMmIEIC BRI, TELITERHE
%, UG290, Gowin FPGA 7=\ 4 A2 AC B T -
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4 BT IRIEE

4.1 B4

4.1 BHHH

7!
o KT HIRAEMBEEAMEE, HES

4%%1#1’“11.:. 2

7% 1.2 P afE B AR K 1.3 B B AIE

o HIFDE B 55 2 1) /N B0 (LittleBee ) SR i A1 A R BR S Ik & A FEEAN [

o Fim ISR A WARRIN, I C7/C6 4.

Oy O R 2 Dok ZRbn i, i DA

] — 385 7y B DA ] sl 2 3 A2 DMV S R (DAL F(C). Tk miiE 100°C, ik
Wh i g 85°C, FIT LAR]— 08 Fr 4 e i b 2 S rh s /R R 25 8, fE b2 v A

TSN T,
B 4-1 S{H SR 5 ERG] - ES
GWINS - XX X  XXXXXX

ES

Product Series — T

GWINS

Core Supply Voltage
LV Vcc: 1.2V

Logic Density
4: 4,608 LUTs

DS821-2.2

L

Optional Suffix
ES Engineering Sample

Package Type

CS49 (WLCSP49, 0.4mm)
MG64 (MBGA64,0.5mm)
QN32 (QFN32,0.5mm)
QN48 (QFN48, 0.4mm)
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4 [T RER

4.1 B4

4-2 & Cortex-M3 g5t ar & 7535 Hl - ES

GWINS - XX X C XXXXXX
I T

Product Series
GWI1NS

Core Supply Voltage
LV Vcc:1.2V

Logic Density

ES

4: 4,608 LUTs

C: ARM Cortex-M3

& 4-3 S8R5 3E B - Production

Product Series
GWI1NS

Core Supply Voltage

LV Vcc:1.2v

Logic Density

S R

GWINS - XX X XXXXXX  CX/X

I— Optional Suffix

ES Engineering Sample

Package Type

CS49 (WLCSP49, 0.4mm)
LQ144 (LQFP144, 0.5mm)
MG64 (MBGA64,0.5mm)

QN48 (QFN48, 0.4mm)

I— Grade

C Commercial

| Industrial

Speed

4 Slowest /5 /6 /7 Fastest

4: 4,608 LUTs

Package Type

CS49 (WLCSP49, 0.4mm)
MG64 (MBGA64,0.5mm)
QN32 (QFN32, 0.5mm)
QN48 (QFNA48, 0.4mm)

& 4-4 & Cortex-M3 8@ & 75 3% H - Production
GWINS - XX X C XXXXXX CX/IX

Product Series
GWINS

Core Supply Voltage
LV Vcc:1.2Vv

— T

Logic Density
4: 4,608 LUTs

C: ARM Cortex-M3

DS821-2.2

I— Grade

C Commercial

| Industrial

Speed

4 Slowest /5 /6 /7 Fastest

Package Type

CS49 (WLCSP49, 0.4mm)
LQ144 (LQFP144, 0.5mm)
MG64 (MBGAG64,0.5mm)
QN48 (QFN48, 0.4mm)
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4 [T RER

4.2 BEE AR B

4.2 ARG

iz AR AR R I BN T SRR R

B 4-5 Rt RIRIR B

Bl—> GOWINGST

Part Number — XX XXXX XXX XXX XXXXX
Date Code —» yyww

XXXXXXXXXX
YYWW  <«— 1 Date Code

XXXXXXXXXX €— Part Number

Lot Number —» LLLLLLLLL LLLLLLLLL <—— Lot Number
{ ]  J
Bl—» GOWINSES XXXXXXXXXX € Part Number™!
Part Number —» xxxxxx XXXX XXXXXXX XXX
Date Code!? —-»%WWXXXXXXX X YYWWX  <€—— Date Code®?

Lot Number —» | Ll LLLLLL

LLLLLLLLL <—— Lot Number

] ]
3] —> WINSS
(3] GOWINET Part Number™ — XXXXX0xxxx
Part Number — 3 Xy )0000O0X XXX XXXX X XXXXOXXXX
Date Code —» YYWWXXXX Date Code — [ YYWWXXXX
Lot Number —LLLLLLLLL Lot Number — % LLLLLLLLL

AN E 4-5 s

o [EEGEPS—1T52E 47y “Part Number”,
o X AZH Date Code Gl i—fr A pRiR “X”,

o  BLERZRFHERARRZ T Mz Logo HEAEA . B4R [ Part Number KJEH
5Ky EESONE R ARIR BB
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5 KXFAFM 51 FMAE

D4

51 FHAE
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 .

5.2 X3
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% Tt
® UGS824, GW1INS-48&4C %44 Pinout /it

m

i)
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5 KTAF

5.3 Rif.

Aemg G

5.3 Rig. 4ERZiE

R 5-1 A 7T P BRI SR . AmE I A IORE X
R 5-1 RiE, WA

DS821-2.2

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 IIiB/II(c;rf;koryStatic Random Access Holk # A LI Ak 58
CFU Configurable Function Unit AIC B T RE T

CLS Configurable Logic Section CIW=stey

CRU Configurable Routing Unit AT YmAEAT R HT

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 NERE

MG MBGA MBGA *f %%

NVIC Nested Vector Interrupt Controller | #x %21 & iz 1) 2%
PG PBGA PBGA %%

PHY Physical Layer YBE =

PLL Phase-locked Loop B R

QN QFN QFN $%

REG Register AR

SAR gggci:;s;ive Approximation BRI

SDP Semi Dual Port 16K BSRAM 16K 4 X 1 BSRAM
SFDR Spurious-freeDynamic Range TR Eh A6
SINAD Signal to Noise And Distortion fF5 5 ERAELL
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5 KTAF

54 BRI RS R

RiE. 45087 | & X

SoC System on Chip FLERS

SP Single Port 16K BSRAM 16K i 1 BSRAM
SSRAM Slhearg(());/; Static Random Access I T A L i e
TDM Time Division Multiplexing o5 H

Timer Timer SE I 3%

TimeStamp TimeStamp I} ] K

TPIU Trace Port Interface Unit PR R 142 1 BT
UART ggl(;/;\r/sear}_rransmitte':\synchronous B PO
UG UBGA UBGA #f3%

UsB Universal Serial Bus T FH R AT
Watchdog Watchdog B

54 FARZ SRR

2 PR AT AL BOR SR, AEAE A AR A A0 A AT 5 ) B
W EES AT A:

P HE: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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