GOWINSE

HEREREB TR RX

GWI1NSE #&%1% %4 FPGA i
HEF

DS871-1.02, 2020-11-27



MAREFB©02020 " FRE =X FEMNBRBERAR

RGN T BT, AEFT AR D . S, B SR R 30 o
5, SR AT

B

AR RS TAERTARP U VER, TR LRSI R, SRR & SOt e A T4
FTANRPALVEAT . KRG 25 S ORAESLP I B B AR P R FAE 20, 25K 0
WA R AR T AT 5204 SR G 2 S A 4 G5 1 / SR A A
VPRSI, LA S OREE A IE A . SE RIS E T E AR BRI
PP ALIERUIES, BRI, B2k SRR @ I0SCr BT RIS A
Wi S P AR (TR TR, 195 25 Y R 1 R £ T P 2O LR,
AR S3FIEAL. 5 254 SR AR SO S 17 3



RAE(EE

HEA kR 12 RR
2019/11/22 1.0 HIUERRA o
® 553 PLL FFoeE;
2020/08/13 1.01 o iELa uim—
2020/11/27 1.02 B33 ARM Cortex-M3 S £ i TAESE,




= 5T i
B R e e e e e — e e r e e e aaanaas Y
B T e e Vii
(R S N = 1
Lo T T 2 ettt ettt ettt 1
1.2 TR SRS ottt ettt ettt 1
1.3 RAT . BT oottt h bbbt b ettt et sene e 2
1A FEARTIFEG I oottt 3
y A e .Y 3 SR 4
2.0 BFHEREIR .o b ettt nens 4
2.2 FERMBIEFUZR oottt n s 6
2.3 BB IEFUZR (oot b 6
SR oy Al 1 R 8
3oL BEFIHER oottt 8
3.2 AT B IBE B TT oottt ettt 10
32,1 FIFRE I EEEL T covoviieieteeee ettt ettt ettt 10
3.2.2 AFLETRTT BT oottt ettt 12
3.3 HIAHTHFER Lot 12
3.3 L 1O HI P HRAE ..ottt 13
B.3.2 FLLVDS BT oottt 16
B.B.3 O BB 1ottt b ettt a et 16
3.3.4 O FBHE TAEREIN oot 18
3.4 HURBESBENLIEME AT e, 22
BuA. L TRl ettt bbbttt ettt ettt ettt ettt ne s 22
3.4.2 TERBZRTCE BRI oottt 24
3.4.3 TEE B IR A BIE TE T E oottt 25
344 FAEREIIBEILE ..ottt 26
3.4.5 BEIALIIBEIL B oveeeeeeeeeeeee ettt ettt ettt 26

DS871-1.02




H %

BuA.6 A1 E oot 26
BAT EHBEI ettt 26
3.4.8 B-SRAM FEIERIIR L..ooeececeeeee ettt 26
3.4.9 HHEIBEI oo 28
3.5 FAFTNTETETR (GWINSE-2C) .iiiiciiiiieieieiisie ettt 29
35, L TRl teteuit ettt ettt ettt Rttt b et bbbt b n et a et et n s 29
35,2 T B 5 ottt ettt ettt ne e 30
3.5.3 TUHBHERETZE oot 30
3.5.4 HEVEBEIUAT D Z oo 31
35,5 A ottt ettt a et 31
358 A oottt ettt ettt 31
35,7 FEIRIEAE oo 31
3.6 HFTNAETTR (GWINSE-4C) .iiiiciiiiieiciesisie ettt 32
BB, L ATl vttt ettt bbbttt a et bbbttt bbb et et ne e 32
B.6.2 T T 5 ettt ettt ettt n ettt en e, 32
3.6.3 FEVEBEIR oo 33
B.7 OTP AAE D oottt ettt ettt 33
G I8 B O 0] (= 1V T 34
BLB.L T T coteictietete ettt ettt ettt ettt ettt nens 34
B.8.2 COMEX-M3B ...ttt ettt en et s s e s s enananan 35
B.8.3 SR oottt 36
BUBLANVIC oottt ettt 36
3.8.5 JHBMBEIR oot 38
3.8.6 T THIER ©o.vvevieietetet ettt ettt b et 38
B.8.7 B oottt et sttt b et b e 38
3RS IR= 1 U - = o OO T T T 40
B.8.9 FE T I ettt ettt 43
B.8.10 GPIO ..ottt en e, 44
B.8.AL TR T oottt ettt ettt 46
3.8.12 PUAFHIET oottt 47
3.8.13 it B B HHIR oo 47
B.OUSB2.0 PHY ..ottt n st nn e enneneeens 50
B9 BEHEMEIR ..cooeeeeeeeeee ettt ettt 50
3.9.2 W R BEUB SHEIE oo oo, 50
TN 017X TR 54
3201 BFFPEBEIR .ooeoee ettt nas 54
T (O T = TR 55

DS871-1.02




H %

BULL T oottt ettt e ettt et n et en e neeaeaas 55
BALL A JABTEIILE ooeieiieeeeeee ettt ettt 55
BuLL.2 BT oottt ettt 59
SLAL.3 FEIE T AR oottt ettt a et 61
Bu12 KR ettt sttt b et ne e 61
3.3 AR BT oottt ettt ettt 61
314 BRI ooovoeoeeeceeeeee ettt ettt 61
3.14.1 SRAM ZHEE oottt ettt ettt 62
B.14.2 FIASH ZHAE oovevveveeiee ettt ettt s 62
BLA5 IR cvo ettt ettt ettt b et 62
e R T 63
A1 AL oottt 64
A1 1 LTI RTEIE ©ovovieeeceiee ettt 64
4.0.2 HEFZTAETEIE cooieeeeeeeeee ettt 64
4.1.3 HTF ETFREE (ot 65
B.1.4 FIBFTREEVE oot 65
A.15 POR FFME oottt nens 65
B2 ESD TEBE ooviveieietee ettt ettt ettt ettt sens 65
A.3 DC HEFNE (oot 66
4.3.1 HEFETAEVEEE DC HLAEETE oo 66
4.3.2 BT coveetetetee ettt ettt a et ettt et ne e s tens 67
A.3.3 1O HEFE TAEZEME oottt 68
4.3.4 B3 /O DC HL TV oot 69
4.3.5 Z253 1O DC HL TN oot 70
B ACITFFEFTE oottt 70
BB L O FEIE oottt ettt ettt ettt ettt ettt 70
B.4.2 CFU TFIEFME oo en ettt 71
A.4.3 TFBIAT 1O TFIEFNE oottt 71
4.4.4 GEArDOX TFFFNE ...ceieeeeeeeeeee et 71
4.4.5 B-SRAM TFFEFVE (.ot tet e e t e 72
A48 DSP TFTFNE oottt 72
Ny T A L OO 72
£ B2 A OO 73
4.5 COMEX-M3 HL e oo ettt ettt ee et 73
4.5.1 DC LAY oottt 73
A.5.2 AC HLTFNE oottt 73

DS871-1.02




H %

4.6 FH P IAEEL N oottt 74
4.8.1 DC L THFNE oottt 74
4.8.2 AC HLTHFNE oottt 75
4.6.3 FEVEIT I oottt nens 76
4.7 ADC HHLHENE (oo 77
A.7.0 ADC FEHIT T oottt bbbttt s nens 77
B.7.2 HSEFTEB B oo 78
4.8 GRFEE LT FERRTE ooovieieiieee et 79
SR oA = SRR 80
B A B oottt ettt bttt ettt ettt a et ne e 80
5.2 ZREELZEFR IR oottt 81

DS871-1.02




KIEESS

& H3x

B 3-1 CFU GERIZR T oottt et e s st 10
B 3-2 CLS H I 2 AE B R B TR ettt ettt ettt et en e s s s s st s s, 11
B 3-310OB ZEFIZR T ] oottt ettt 12
3-4 GWINSE #5144 FPGA 77l 110 Bank 73 AR BB oo 13
B 3-5 L LVDS BB EHER oottt 16
B 3-6 1/O IBERHITH 7N B 1ottt ettt 16
B 3-7 1O IBERHIATIR LI oottt ettt et 17
P 3-8 IODELAY TR oottt ettt ettt et r et et 17
P 3-9 GWINSE ] /O ZFAF BRI B oottt 18
P 3-10 GWINSE [ IEM ZR B oottt 18
P 3-11 HHEAE U RH 1O B LG FITR B oo 19
P 3-12 SDR #5230 T 1O BHEAERITZR BB ot 19
P 3-13 1/O IZHH DDR FIATR B oottt 20
P 3-14 1/O 3ZHH DDR I H R B oot 20
P 3-15 1/O IZHH IDESA HIATREE I oot 20
P 3-16 1/O iZHH OSERAS Hil I ZR BB oottt 20
P 3-17 1/O JZHH IVIAEO FAIATR B oottt 21
P 3-18 1/O IZHH OVIdeo 7R B oo 21
3-19 1/O FHEI) IDESS FIA TR BRI o oottt 21
3-20 1/O FZ (1) OSERS B 7R BB .ottt 21
3-21 1/O FZ R[] IDESL0 HATR L oottt 22
3-22 1/O IR OSERLO I ZR T ettt 22
3-23 1/O IR [H) IDESL6 HH 7R oottt 22
3-241/O IR OSERLE I ZR T ettt 22
3-25 Hiiy [ DX 1 R0 R BIRZKZAE I o, 27
3-26 JHATIIBEITR ..ottt 28
B-27 BEE LI ..ottt 28
3-28 S TTIFEIRITR oottt ettt nas 29
eI e RN e A = TR 30

DS871-1.02 \Y%




KIEESS

] 3-30 GWINSE-AC NI B 5 ettt e ettt 32
B 3-31 COMeX-M3 GEFIHE P ...ttt n e 35
] 3-32 DEMOCR BT B8 wovveeeeeeteeet ettt ettt s s et ettt et ettt ettt ea s a s e e et en s s s esesesanas 38
P 3-33 Timer0/ TIMerL GEHIHER] ..ot 39
] 3-34 APB UART BUFFEIING ....ocvoveecesceeieecee ettt st eses s s st aes s s enansan s 41
e e RV 21 Yo o1 X (= VOO 43
B 3-36 P AL oottt et bbbttt r st ne e 47
P 3-37 GWINSE-2C HF Bl BT TR oottt ettt st s s s e 56
P 3-38 GCLK Z PRI A ZIN TR cveverereieeresesistesesesessesesessstesesesessesesasessesese s ssesese s s seses e et et ese s asetese s sseseresens 57
] 3-39 DQCE ZE 7R TR B oottt ettt ettt ettt ettt et et e ateete e ans 57
P 3-40 DCS FZ IR TR oottt ettt ettt 58
P 3-41 DCS Rising Edge kT I TR B ot 58
P 3-42 DCS Falling Edge BT I FE R BB i 58
B 3-43 PLL ZR B oottt ettt ettt ettt 59
P 3-44 GWINSE-2C HCLK ZR ..ottt 61
B A-1 BEEEAEREIR ..ottt sttt en e, 76
B A-2 FHEEAEREIR oottt ettt eeaeaes 76
A-3 TTHEIRBEIR .ottt ettt a ettt ettt ettt 76
A-A FFERIBEIRBETR .ottt ettt 77
B-5 ADC BT T oottt ettt ettt ettt ettt a e etne 77
5-1 GWINSE-2C/GWINSE-4C 24T 4 JTTE-ES oottt 80
5-2 GW1NSE-2C/GWINSE-4C # £ 4 J51:—Production............ccceveveiervceeeeeeeeeeeeeieeveeens 81
5-3 GWINSE-2C/GWINSE-4C 3 F 3 FEAR IR ..o 81

DS871-1.02 Vi




RHX

RHEX

B LT ARTE I oottt ettt ettt ettt ettt ettt aees 2

FE2-L PR IAB L IUZR oottt 6

F 2-2 GWINSE-2C 23 EFETTEINZR 1o 6

R 2-3 P BB AR R WO R LVDS AL oo 7

F 3-1 CLS A E B U ZE B U oottt 11
# 3-2 GWINSE #4144 FPGA 77 it SCREI i 110 SEB BB/ TIEBCE o 14
7 3-3 GWINS SZHFHIHIA 1/O 2RI JER AT ATIETCE oooveveeeeecee e 15
2 3-4 B-SRAM {5 G IHAE ..ottt 23
35 AFMBERRTEE TR oottt ettt 24
% 3-6 XU TR AR S HIE T FEBLE TUZR (oo 25
2 3-7 PR TR A S HAE T EILE BIZR oo e 26
F 3-8 HF AT B AIZR oottt 28
22 3-9 TP TAEREHRZE B UL oottt 30
2 3-10 H B NAFHIEE IS oo 30
311 F S EINAEHBEEIE oo 31
e B-12 FEAEREIRAT 2R oottt 31
2 3-13 F T TNAEBEAE ST oottt 33
2 B-14 PP BEIRELETZR oottt 33
FE 3-15 NVIC HIT T oottt e et s es et e n et ese st s nn e, 37
B I o R 10 Y=Y (O T =Y s OO 40
FZ 3-17 UARTO/UART L B AF R ceieieieeeeee ettt ee ettt e et s et se e s et e s ss e s et eae s e s e tese s sasenn e, 42
FE 3-18 WALCNAOG BT B cvveveeeeeeeeee e ettt ettt ettt e e s sn s s s s s s s e s et et es et e e e e aean e 44
FE 319 GPIO BT A ettt ettt ettt ettt 45
Bl e (= 1Y e I N = TSR 47
2 3-21 USB2.0 PHY i I 55 oottt ettt ettt 51
FE 3-22 USB2.0 PHY Bl B 5 oottt ettt 54
B -\ DO I == RO 55
B B LB B vivt = | OO 55
22 3225 PLL BT TE Xttt en sttt 60

DS871-1.02 Vi




RHX

# 3-26 GWINSE-2C H I EE IR I TR ©oveeeeeee e 62
AT ATF I RTEFE oottt ettt ettt 64
A2 HETE TAETE R oottt 64
F4-3 HITE ETFRIZR ot 65
TR A FIFHEFTE oottt ettt 65
F A5 POR HIEB L oottt ettt ettt 65
22 4-6 GWINSE ESD - HBM ..ottt 65
Z2 4T GWINSE ESD — CDM ..ottt 65
T 4-8 HEE TAEVERIN DC H AN oo 66
TR A9 B AT oottt bt Rt ettt r et ettt et ne e 67
FEA-TO MO HETE T AEZETE oottt 68
e 4-11 B35 11O DC HLHFYE oo 69
F4-12 Z257 11O DC HLARHENE oo 70
T AL HO EFTEBEL oottt 70
K414 CRU BT TF B E oottt ettt ettt 71
FEA-15 AN TFIENE oottt 71
B R LT 1 o T Nl o 71
2 4-17 B-SRAM BF B .ottt 72
FE 418 DSP HF B H oottt 72
2 4-19 P IEAREFEEZEL ..ot 72
T A-20 BHIIREFTE BB (oot 73
B A 2L L <ottt 73
FEA22 BT BB oottt 73
F 423 HIFITNAE DC HL M oottt 74
B N ) VAR e OO 75
FE 425 ADC FF T B E oottt 78
FE 426 ADC HL B E oottt 78

DS871-1.02 viii




1 R TFARFM 1.1 PN

j e

1.1 FHAR

GWINSE #%7%1% 4= FPGA F%i&%@%ﬂﬂi?@%‘ﬁ%#—aﬂz{s GWI1NSE
RYV A FPGA F= R EREIAR . = R IRE S WIS AN . AR
YRRz I P DL R 8T 5245 2 %&Hbﬂ%)‘ﬂﬁ%ﬁ?ﬁﬁ%‘i#ﬂds GWI1NSE
%4 FPGA P2 DU, BB T2k 8 A .

1.2 13018
BB E o S ML www.gowinsemi.com.cn Ff VA F# . BEHEU T
NP WEE

® DS871, GWINSE #7144 FPGA 7= 5 Tt
UG290, Gowin FPGA 7~ i % A2 fic & Tt

UG874, GWINSE %4174 FPGA 7= bt 35 5% T it
UG872, GWINSE-2C %14 Pinout F-/iif

DS871-1.02 1(81)



http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/DS871.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG874.pdf
http://cdn.gowinsemi.com.cn/UG872.pdf

1 RFAFM

1.3 Rif. FENgiE

1.3 Ki&. 4ER%IE

DS871-1.02

F 1-1 A T AT IR CRIE . 4ERg1E SR IOk S

F 11 RiE, FBEE
RiE. 4ilgiE | & Epd
FPGA Field Programmable Gate Array | 3137 n] 4w F21 1541
SoC System On Chip h &S
ARM Advanced RISC Machines ARM Ab3E 2%
AHB Advanced High performance Bus | AHB &% 14k
APB Advanced Peripheral Bus APB 4 228
Timer Timer SE I A%
UART ggg’;\r/st‘;}ﬂansmitte'rASynChronous I8 SO
NVIC Nested Vector Interrupt Controller | %= [ & Wiz i 2%
DAP Debug Access Port WA A g
Watchdog Watchdog 1A
TimeStamp TimeStamp I 5] 8%
DWT Data Watchpoint Trace A M PR R
IT™M Instrumentation Trace Module {30 PR AR
TUIP Trace Port Interface Unit R B o 1422 1 BR T
USB Universal Serial Bus AT R
PHY Physical Layer Bt
ADC Analog to Digital Converter BEA A e 2
SAR g:cé(i:se;?ive Approximation EUCE I
SFDR Spurious-freeDynamic Range T2 B sh A0
SINAD Signal to Noise And Distortion B5 5 E R
LSB Least Significant Bit A R
INL Integral Nonlinearity R AR 5>
DNL Differential Nonlinearity |32 AL o
CFU Configurable Function Unit AIAC E R0
CLS Configurable Logic Slice A i B P
CRU Configurable Routing Unit Al YR 4 0
LUT4 4-input Look-up Tables 4 NERE
LUT5 5-input Look-up Tables 5 BINEHRE
LUT6 6-input Look-up Tables 6 AT E
LUT7 7-input Look-up Tables 7 RANERE
LUT8 8-input Look-up Tables 8 M ANEIRE
REG Register A
ALU Arithmetic Logic Unit HARIZEHIT

2(81)




1 RTAFM 1.4 FARI RS RIR
RiE. 4i087E | & EPd
OB Input/Output Block T N B LR A
S-SRAM Shadow SRAM A S Bl 2%
B-SRAM Block SRAM BeiRh S HEY LA fif 25
SP Single Port g
SDP Semi Dual Port By X ity 1
DP Dual Port K i 11
DQCE Dynamic Quadrant Clock Enable | zh7s % fR b il g
DCS Dynamic Clock Selector BNASI e A%
PLL Phase-locked Loop VRN
QN48 QFN48 QFN48 H3
LQ144 LQFP144 LQFP144 34
OTP One-Time-Programmable — IRV
GPIO Gowin Programmable 10 Gowin 1] 2 18 FH 2

14 FRZ SRR

DS871-1.02

ez PRSI ALEOR SR, AR A IR P A AR ] S 1) B
M EZES A FERR:

MHk: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel:

+86 755 8262 0391

3(81)



http://www.gowinsemi.com.cn/
file:///E:/task/00_TechPub/07_GW1NS/support@gowinsemi.com

2.1 R AR

21"‘5‘:1‘%3‘33

m=d 58 GWINSE R%4% 4 FPGA 7= i S0 f 5T SRAM PUF HiAR
2R AR R — MRS, ZEHKEAS AT
TELREANES, BEEE T8 k. filiEd gt . GWINSE #7%1% 4 FPGA
P AR N Intrinsic 1D BroadKey-Pro 224, 1] LA FA UK 5 WL 22 44
PESE R P N FR P H . Gowin %24 FPGA N 72, AT LU F & F i 2% |
TMVIEEIN . AR S A N A .

GWINSE #4144 FPGA /i 5 GWINS 551 FPGA /i AL Al i
BECRALICETE, e RO X LR AERIER R, (F GWINSE R51%4: FPGA
7 dh AR S R User Flash FHRATA7 il 7 — X PESRE (OTP) GAIERS . H
AN ERS 88 1 T SIS AR L B I A AR AR R A A A

o SRR M T 3 B ERER B — X FPGA B TF R IR EE, CHE
GWINSE #7%1% 4 FPGA F=/f, BEW 52 FPGA 456 il fizk. 724
BER SO N #EEE I AE

2.1 FE AR

DS871-1.02

o fkIh¥E
- 55nm ixk ARNHF L E
- ZHE: 1.2V
- GWINSE-2C 3§ LX A1 UX Rl A
- GWINSE-4C ¥ LV itA
- CFER AN ST G
o THIZTIAL I A
- Cortex-M3 32-bit RISC H#%
- ARMB3V7M Z2#, /NIRRT ZtAT T4
- RYUENE, AL T AR 24 MEEE . . B3R,
HA RG]
- Thumb ##%¥, Thumb-2 $5 45 A0 FEAE AT DASRIEUE & 1) 4 QhD 2 15
- GWINSE-2C £ 30MHz [ TAEAI#
- GWINSE-4C #:5 80MHz [ TAEAI#
— T RN B B ey
- HENVIC, FEALRE M A EE

4(81)




2.1 KRN

DS871-1.02

- 26 M, BAA 8 Mk

- WARRYERIT, AR ECR IR ERAE RS DI RE

- AEXISFEE T ), B AR B m RSN AT

- Bit-banding, ¥EHIIALERTE, HBORIREEMIFIM T EM=SE, ek 1
XA 4

- TimerO I Timerl

- UARTO 1 UART1

- watchdog
Pk H . JTAG 1 TPIU

Tﬂ OTP AiEHS

USB2.0 PHY

- 480Mbps ##in# %, FH%¥ USBL.1 1.5/12Mbps ##

- BP4dEPH

- IdER

ADC

- J\iEiE
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Configurable Logic Unit). fEZ8FANEIZIRAT. 21 REHES], ARIAER
HTHASEA .. WREEDIREH G (CFU) TRARCE &R E (LUTH)
B, BARZEAEA . FFHEENES I 3.2 Al E T EE T .

GWINSE #7524 FPGA 7= 1 1/O B A fE 28 4F 41, LL Bank 4
BArRI4y, %18 BankO. Bankl. Bank2 A1 Bank3. 1/0 %5 452 e
A, SCRPEE T/ERI. SDR LER A DDR . FEATERHE
Z . 3.3 $i N\ fh Hi BB

GWINSE %1% 4 FPGA /= i I HUIR S S BEV A28 (B-SRAM) 1L
LR R IBATHES, — 4 B-SRAM TE244E N6 5 A 3 /N CFU I E .
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3 ZMN A

3.1 F5HE A

DS871-1.02

B-SRAM AL M 5 X, (HR2 PR T AR AT . — & ERE
Cortex-M3 ZL S R4t SRAM TR, I TAEMHREIENIRE .. & 3k
PR VR SR P BCE SRAM i FHEE08,  Lhin
2K-Byte/4K-Byte/8K-Byte %5, H1F Cortex-M3 ] SRAM % 5 ] —4> B-SRAM
758 K/ 16Kbits(2K-Byte), A% ) B-SRAM 1] AR FH 77 (A7 55
TR IR, A B-SRAM & & K/NN 18Kbits, 7% il
e B AL E R, TR BTRNE 2 L 3.4 HUIRER S BENL A7 fifi 2R A5

GWINSE #7%% 4 FPGA F= & Wik 7 INAF 558, PR A= &
%o GWINSE-2C #3{FHIH FINAESCRE =R 7=, JF B =i 7 =02
HFM. —&HT174% Cortex-M3 b8 1) ARM F21%, X REAE F 2 1A
fE IR RAeE, AREEAN. Z2HER P EAES KA m R, ——AT
FPGA T #/#) DUAL BOOT #x. 7415 Ei5Z W 3.5 /7 NAE %5

(GWINSE-2C). GWINSE-4C #/:HIH F INAF X R A 7720, IF A

PR 7 R BRI . — & T 7% Cortex-M3 4L FE 2% 11) ARM F2 /7, iX
FEAEF I A P A U8 R B, ANRES N 2 FER P INEE S K%
TR FEAERIES I 3.6 HANGAEIE (GWINSE-4C).

GWINSE %1% 4 FPGA 7=/ 323 T SRAM PUF £ R 1% 448 . 75
HliE G, GWINSE R4 4 FPGA 7= 5N #8E 5 < User Flash F142
HifEhE 7 —MEgfE (OTP) AFRS. VE4(EEiES W 3.7 OTP AiFig.

GWINSE #7%1% 4 FPGA /= i Witk 7 BIAHH PLL B30+ - i = S48 PLL
FEH AR AL AT DASES IR B, @I e B AN 5] B S 30T DAIEAT I () 45
R H0) AIALEE ., SRS ThRE . R 72 A % 0] g A
F AR, HFF 2.5MHz 3| 120MHz IR B IR VE R, A MSPI e fERc & 1%
PR Bl P SRR AT N P SR HE R SR AR I I B B BRORS FE AT R +5%.
FEH RN Z 0L 3.10 B4

GWINSE #%1%4x FPGA 7= & N k1) # Flash B2 T W & Flash
afE, SCRFWERS B s Al 2 e, CFF AUTO BOOT Al DUAL BOOT %
R FEMHEENES® 4.8 RIEHE N P hsifE.

GWINSE-2C #14 #k Cortex-M3 [HERZ AL TR 2%, RS0 J8Bh S0
30MHz [IFE P INE, ORI A7 2 18] B8 il (1 £ ds 148 2 L4 . Eid AHB
PR R T 5 AN Al W & 85 T APB SR (i 5 AR % 4% 3Tl
W1 UART %5, Jlid GPIO £ 10 LR i 45 (H ) 5 AMBE 815, FPGA Jmfs
SCPAS [E14E D AR s B ThBE, 1 SPI. 1°C. 13C &, AR EHES %
3.8 Cortex-M3.

GWINSE %4144 FPGA 77 i Witk USB2.0 PHY, FPGA 1248 %tk
BURF E THRERT USB #2028 ThRE, SLBl5 4T USB &4 HIEME . R4 ¥ RhE
%% 3.9 USB2.0 PHY.

GWINSE #7%1% 4 FPGA 7= i N fik— 1~ ADC, 1B K& T RUBIK 4% 4 s
B, ¥R CEER IR, =S, SRR, (RIDFERARA . TE4T R
%% 3.10 ADC.

A, FPGA SN E 735 KA gifE A 2k 5. 70 (CRU, Configurable
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3 B2 3.2 AR E DAL TT

Routing Unit), & FPGA W AT A SRS hER R . ELE DIRE T
(CFU) #110B NEB#ES AL TR, il 7 CFU NEIFHUEA 10B A
(BT . ARl & Tk FPGA A H a4 K. bk,
GWINSE #7%1% 4 FPGA 7= ik fE it 7 2 1L H ISP 28 056, K2k %
W, SREEN, PLAYRFERTE., A RES % 3.1 ’eh. 3.12 K2
A 3.13 &RE BN .

3.2 A[ECETheEE T
AL B ThAE H T (CFU) 2 M B GWINSE %5144 FPGA 77 {3 4 B
JG, FEAS CFU ] fC & 1% 48 5 50 (CLU) R AT 4 A A1 42 5 U5 2 70 (CRU) 4 %
£~ CLU H1 V94N w] BC B Thie B CLS(Configurable Logic Slice)2H ik, Hrpm]
B INRE A S ER RN A, ES LK 3-1.
3-1 CFU &5~ E

Carry to Right CLU

LT | e
LT S

CLS2

CRU

CLS1

CLSO

Carry from left CLU

FE!
SERG T B4FFR B 3L FF. WA FRE, EKR G o SHEAR TR rFAL.
3.2.1 AL EZH Mt
AT B TG SR AR AR R . ORI A B
o LATHIMA
A ERF AT LI E N —A 4 AR R(LUTA), o0 E I s
STHL BRI IR T
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3 B2 3.2 AR E DAL TT

- AN E DR A TR E R A 5 AR R (LUTS).
- WA E DAL A TR E A 6 B AR R (LUTE).
- PUANETER B Dh e A TS E R A 7 BN R R (LUTT).
- \AATECEDIRE S (B4 CLU) AL B Ok — 1~ 8 I A IR (LUTS).
o HARZHMEA
sE AU EE, BRI E REARZ AR (ALY), FESEBLCL T DhRg:
- IWERSEIB S
S E IR R R Ryl 1 A E S M
- MRS, IR TERES. AN ERERURAE S EL s
- RIEE
HERE
A B IhfE A (CLSO~CLS2) 1 & & N 22 A7 25 (REG), & 3-2 Fiiow.
& 32 CLS R F R ~=E
—D
—CE
—>CLK Q——

— SR
—GSR

%z 3-1 CLS hHFFRER(ES 1A

5% |0 | flid

D I AR T

CE | CLK ffifgf5 S, T E Jy s H Pl A Bl i Al fE 2

CLK | Wb (S S, ATECE v b TR R R B U Al R 2

A E G AN, ARG E i R IhAg
o [ EAM

A5 BT

S EAL

v B

A E B AL

SR I

AREEN, ATRE I R

GSR | o RIHEN

o U EAN
o TLERHEN
Q o) A5 AT ar i
!

o [1ME5 D kIl DL E — i B o e b P AE —EHRE M, T blkFkE T
CRU BN . RILEA R RGOS HBELL R, S8 T LA AE A .

e [2]CFU Al & ThAE Fr i) CE/CLK/SR ¥y ml 47 ic B e %

e [3]7E GWINSE #%%4: FPGA /=N, GSRiEd HiELiEH:, A@id CRU.

e [4]SR 5 GSR [FINA X GSR A Eim i ddk.
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3 ZMN A

3.3 Hi N f AR

3.2.2 HRFIFRETT

LR BRIt CRU 1 Thae £ BRI 1 :

ENEFEINEE: A CFU WH NG 51 4t NJRIE

LR BIRTIAE: N CFU B N/ s SIRALER SR, O3 CFU W
ZEE CFU 2 Ja)iEHELL . CFU FT FPGA N3 H B Th e E 2 8] fl) % 45 .

3.3 MIAHIH AR

DS871-1.02

GWAINSE %7444 FPGA 7= 51 i1 10B EZE A FE 1/0 Buffer. 110 2454

N AR 28 BEIR PR G = AN 4. i 3-3 Fian NS 10B s fon =
A~ 10B B aHE T A 110 B (R ic A A F1B), ‘eAI1] LARCE i —4H %=
B SRT, WA] PR N (s Tl E

[& 3-3 IOB &= E

" “True”

Differential Pair Differential Pair

AL

“Comp” ” “True” “Comp”

PAD A

PAD B

PAD A

PAD B

A

A

A

A

A

Y

Buffer Pair A& B

Buffer Pair A& B

A A y A A 4 L A
—H O —H O —H O - O
o 6 2o 6 B o & Bo B E©
4 A 4 A
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A y A
DoBO _|DpoD O ToIdO_1BoDm O
5|0 (:) o - 5|0 (C) o — 5|0 8 o - 5o (C) @] —
S 528 5v S5285 v £525v E.iS'_g S v
«Q ~+Q «Q —+|Q Q ~+Q «Q ~+iQ
v A v
Routing Routing

GWI1NSE #7414 FPGA 7/ 10B [ ThRE4 15 -
T Bank ) Veco HLi

o

PP NAG 5 LB LI

P At S 5 RS FERTIE I
A IS5 Slew Rate 1E7 .
AN 110 1A ST ) Bus Keeper. i/ N7 HLFH & Open Drain it

T

SRR o
/0 By @A, SDR XL DDR £ M=,

BANKO 32 MIPI #if A\ .

¥ H LVCMOS. PCI. LVTTL. LVDS. SSTL UL A HSTL 2% FhH Fhx

12(81)




3 G 3.3 i N Hh B

® BANK2 ZFf MIPI #itH .

e BANKO fl BANK2 3 #F 13C.

3.3.1 I/O BB EirfE
GWI1NSE %7424 FPGA 7= 51 1/0 %5 4 4> Bank, 1% 3-4 fiow,
£~ Bank B AL 1/O YR Veco. NSCHE SSTL, HSTL %5 1/0O i A bk,

& Bank &L — ML )2 H B E (Vrer), P AT PLEEEH 1I0B N &

() Vrer YR (55 T 0.5*Veco), HATEFESMIIT Vrer A H Bank L& —

A0 B HHE NANE Ve HIN) o

3-4 GWINSE %#&%51%&% FPGA /=& I/O Bank S # <& E

‘ 1/0 BankO ‘
5 I
® GWINS g
‘ 1/0 Bank?2 ‘
GWINSE-2C 28443 LX Fl UX PN CA o
GWINSE-4C 2814 H S FF LV AU,
GWINSE %144 FPGA 7= it% & Vee N 1.2V
LX WA B e A B 2%, f B L Veex 8 B 1% B N 1.8V, 1/0 Bank

HL T Veco AIARAE 75 27E 1.2V, 1.5V, 1.8V HEH iR HE.

UX WA N B Rk Aa B 48, SZHRFABI L E Veex IR BN 2.5V/3.3V,

I/0 Bank HLJE Veco MIARMEFEELLAE 1.2V, 1.5V, 1.8V. 2.5V, 3.3V HHEH R

EWE, FEFEMZE Veex T A TEHFESET Vecoo

LV A 884 N BB E it fa 5 8%, B HLE Veex X HF 1.8V, 2.5V Al
3.3V, /0 Bank HJ% Vcco FIMR#E 7R B 4E 1.2V, 1.5V, 1.8V. 2.5V. 3.3V

R ARG E .

ey

o MBS LX MAIEZ UX fiiAx GWINSE-2C #{F, BANKO Fi{E MIPI #i A Vcoo i
BN 1.2V, BANK2 FIfE MIPI il i Vecop T BN 1.2V5 FF H LX BAS ) MIPI 38
EALREIRF) UX A #8447 MIPI 3% FE 1Y 60%:;

e GWINSE-4C #3f# BANKO/BANK1 F{E MIPI #i ANBF, Vecoo/Vecor i BN 1.2V,
BANK2 H1E MIPI #i I Vecor IR E N 1.2V; I H Veox % BN 1.8V I MIPI [ &
INREIE B Voo BN 2.5V/I3.3V B MIPI I J¥ 1] 60%;

o TWHIEMEH (GPIO) MICKRAL =AMNT .
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3 ZMN A

3.3 Hi N f AR

DS871-1.02

ANFIET 1O iy AR EXT Veco MESR UN3R 3-2 Fis.

% 3-2 GWINSE &%|& £ FPGA @I FHiE /0 KB R EH Al ER &

1/O% H A U2y Bank Vcco(V) far 1 3K BN AE T (MA)
LVTTL33 HA Vi 3.3 4,8,12,16,24
LVCMOS33 eh 3.3 4,8,12,16,24
LVCMOS25 HA Vi 25 4,8,12,16
LVCMOS18 ek 1.8 48,12
LVCMOS15 b 1.5 4,8
LVCMOS12 b 1.2 4,8
SSTL25_| b 25 8

SSTL25 I B 25 8

SSTL33_| B3 3.3 8

SSTL33_lI b 3.3 8

SSTL18_| B 1.8 8

SSTL18 I L 1.8 8

SSTL15 B 1.5 8

HSTL18_| B3 1.8 8

HSTL18_II B 1.8 8

HSTL15_| B3 1.5 8

PCI33 B i 3.3 N/A
LVPECL33E ZE4y 3.3 16
MVLDS25E FEGy 2.5 16
BLVDS25E a4y 25 16
RSDS25E Iy 25 8

LVDS25E ZEoy 25 8

LVDS25 ZE5y 2.5/3.3 3.5/2.5/2/1.25
RSDS F4y 2.5/3.3 2

MINILVDS Z4y 2.5/3.3 2

PPLVDS a4y 2.5/3.3 35
SSTL15D ZE5y 1.5 8

SSTL25D | FEy 25 8

SSTL25D I a4y 25 8

SSTL33D | Gy 3.3 8
SSTL33D_I 24y 33 8

SSTL18D | ZE4y 1.8 8

SSTL18D I F4y 1.8 8
HSTL18D_| ZE4y 1.8 8

HSTL18D _lI Iy 1.8 8
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3 LR 3.3 B N\ Hir A b

1/O% Hh A BRI Sy Bank Vcco(V) iy L IR A AE T (MA)
HSTL15D_| 225y 1.5 8
& 3-3 GWINS Z#HA /O B K IS AIERE
VO¥NFRE | Huw/Z4r | Bank Veco(V) XHRFEIRMIED | 2 EVrer
LVTTL33 B G 1.5/1.8/2.5/3.3 & o
LVCMOS33 | i 1.5/1.8/2.5/3.3 B i
LVCMOS25 | Hui 1.5/1.8/2.5/3.3 = i
LVCMOS18 | B 1.5/1.8/2.5/3.3 2 &
LVCMOS15 | Hui 1.2/1.5/1.8/2.5/3.3 | & i
LVCMOS12 | #if 1.2/1.5/1.8/2.5/3.3 | & %
SSTL15 ER 1.5/1.8/2.5/3.3 5 £
SSTL25 | B Vi 2.5/3.3 o &
SSTL25 I B3 2.5/3.3 & 2
SSTL33 | B Vi 3.3 % &
SSTL33_II B 33 o &
SSTL18 | B 1.8/2.5/3.3 e &
SSTL18 I B 3 1.8/2.5/3.3 % &
HSTL18 | BA 1.8/2.5/3.3 e &
HSTL18 II B 3 1.8/2.5/3.3 % &
HSTL15_| E 1.5/1.8/2.5/3.3 i 2
PCI33 B 3.3 & o
LVDS oy 2.5/3.3 i o
RSDS FEIy 2.5/3.3 A o
MINILVDS oy 2.5/3.3 i o
PPLVDS ZEoy 2.5/3.3 74 o
LVDS25E ZEoy 2.5/3.3 74 o
MLVDS25E ZE4y 2.5/3.3 i o
BLVDS25E ZEoy 2.5/3.3 A o
RSDS25E Iy 2.5/3.3 i o
LVPECL33 ZEoy 3.3 74 o
SSTL15D a4y 1.5/1.8/2.5/3.3 % &
SSTL25D_| Fy 2.5/3.3 5 @
SSTL25D Il | #4% 2.5/3.3 %5 &
SSTL33D _| F4y 3.3 %5 %5
SSTL33D_Il | %4 3.3 % %
SSTL18D | FEIy 1.8/2.5/3.3 i o
SSTL18D Il | %4 1.8/2.5/3.3 % %
HSTL18D | Iy 1.8/2.5/3.3 % @
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3 &Yy 3.3 Hi N f AR

5
5

I

&
&
P

1/O% Nt
HSTL18D I
HSTL15D |

3.3.2 A LVDS #&it

GWINSE #7414 FPGA 7/t BANK1/2/3 X H LVDS i, {H2
BANK1/2/3 AN H NS 100 BR a4 N\ % 43 UL HC HL B . BankO 327N #5 100
KA N 22 73 UL AL HLBH, (HAR A SRR H LVDS Hirtt . BANKO/1/2/3 =CFF
LVDS25E. MLVDS25E .. BLVDS25E 45 H1 2R, {F41 78 RHE S 1L UG289,
Gowin 7/ 42 EH (GPI1O) /715

H LVDS g s BHE S L UG872, GWINSE-2C #/# Pinout -
Ao

Bank VCCO(V) S'Z%i':igfﬁizﬁilﬁ 7EIE7I£I< %EVREF
1.8/2.5/3.3 i o
1.5/1.8/2.5/3.3

Rl | Rl | B
P | g

o
S | T

LVDS ) N 1O 75 AT A 100 Rl 2% v B BHA VT AL , w15 2% an ¥
3-5 Fli7No
3-5 H LVDS i&it&£EHE

- GWI1NSE# 4 N
KL% , 5 , Bk %
txout+ rX|n+_ = txout+ rxin+

ﬁwﬂooﬁg 14 N == { 24 m:‘>
miﬂ‘} W 500 )b e

txout- rxin- ] txout- rxin-
A A

i A10 Buffer 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E 2574y 10 % i UL A L FH 9 2% 15 2
W, UG289, Gowin 7/ Ff2di/HE R (GPIO) /115

3.3.31/0 24

K 3-6 N GWINSE Z7%1%¢4 FPGA P25 1 11O 38 58 [ty H 354y .
3-6 I/O iBiEHH T = E

TCTRL | TCFF >
GND H
» SER R
I1SI
TDATA | OUTFF >
IODELAY
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3 ZMN A

3.3 Hi N f AR

DS871-1.02

K| 3-7 5 GWINSE %4144 FPGA 7= 51 1 110 B NFE 4y
3-71/0 BRI TEE

[ > Cl
[ > DI
— )
ODELAY > INFF ~— DIN
> IEM :: IDES | .
ar o

GWINSE %1% 4 FPGA 7= i) 1/O 2255 i 41 sl e i BH U0 -
HERIER

K 3-8 NILiR it IODELAY .GWINSE £ 71224 FPGA 7= 4/ 110
#ALS IODELAY fid, SILR{L 128(0~127)F HIIEIR, — 5 HIZEIR I ] Z)
4 30 ps.

& 3-8 IODELAY =

e P

DLY UNIT

SDTAP | >

SETN | » DLY ADJ > DF

VALUE [ >——F+— >

A3 RN I AR A 7 3
o TR

o ZhAfEN, Al IEM BB E R I s AR B 1, IODELAY Afig
[ I FH g A A

I/O &35

K| 3-9 N GWINSE Z71%4 FPGA 7= 5L 1 110 2747 285, GWINSE
A4 FPGA P i RS 110 #H At rT dmfedm N &7 77 a8 INFF. 4 tH 27 7728
OUTFF 1 & BHA% ] &7 /7 2% TCFF.
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3 G 3.3 H N A ER
& 3-9 GWINSE § /O SB[ ~EHE
= Q- -
e
> >CLK
s
!
e CE "UUSFENMKH T %% (0: enable)dl = Hi P %% (1: enable).
o  CLK ] DAgmfe Ay b Ak BT FEAT Al
e SR UTUGIREN AR ¥ SET/RESET st (disable).
o ZAEaR Al LLYnAE N T A 2R (register) Bl & #5 (latch) .
MR R
IR B (IEM)AR R Uiy, i@ A DDR #aX, fnf& 3-10
Frs o
[# 3-10 GWINSE Y IEM R~ EE
CLK[ > > LEAD
D[ >—— IEM —— ] MCLK
RESET [ > 71 > LAG
R B 3% DES &R
BN 11O B H AL T B 4% DES, F'E 1 1/0 BN AT
Ko
B 1L 3& SER #&iR
AN I 1O B AL T H R B A Es SER Bk, FE 1 1/0 BN
7.
3.34 /O BETEER
GWINSE %7524 FPGA 7751 110 B 2 f TR . &
TAERR, O(EL 11O ZE 535 5 %) X nT LA & Bl A5 5 . IS 5 -
INOUT 155 I =&k (55 =586 1 B 15 9).
AR B2 # S FR 10 124, GWINSE-2C HE
IOL6(A,B,C... ) HF 10 24,
@S
BN 10 B E 3-11 fs, RS TC. DO LK DI
BT CRU 5834 3+
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3 &Yy 3.3 Hi N f AR

=
5

I

& 3-11 HiBEA TH /O ZBEHTEE

TC|
DO D—é—«—‘g |0 PAD

DI <

SDR &=

XTI, SDR MISURA T V0 %4748, Pl 3-12 i, m7bd
OB 1O IR PEBE.

[¥] 3-12 SDR £#A T /O ZELEHREE

TCTRL[__ > D Q——
CE
— >CLK
~ SR
DOUT | D Q> ¢ [<]opPaD
O_CE | CE
O_CLK | >CLK
O_SR | SR
DIN <] ]
s 0
ICE[_ >~ | CE
| CLK[ > >CLK
ISR > SR

!
e CLK ffifef5'5 O_CE Ml |_CE v LARC B M Hi~ P Ae sl A L P RE 5
e [BI{ES O_CLK Al I_CLK mJ LAFCE A b T fid & B P v iU 5

o AKHEENES O SRAMI_SR LA E NFEBEA., FL BN, REEL. BB EM
B A H B A T RE
e  SDR UM /O 1745 T v] LARC B A% 1 25 7 %5 5K Latch.

B DDR #5,

{EiH F DDR #:5 T, GWINSE R %1% 4 FPGA 7= i il LSRR S T 110
ﬁgo
K 3-13 ~i#H DDR %\, PAD 5 FPGA W HEHZE L AN 1:2,
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3 LN 3.3 B N\ Hir A b

[ 3-13 I/O i35/ DDR AN EE

D —»

IDDR /3> Q[L0]

CLK —»

Kl 3-14 i@ DDR #iHi, PAD 5 FPGA WH#ZHEHEZE L A 2:1,
& 3-14 /O i¥3E#) DDR #ilt =~ EE

D[1:0] — />

CLK —»

ODDR —» Q

IDES4 &35
IDES4 #3:, F, PAD 5 FPGA W& HEZE N 1:4.,
3-15 /O 12489 IDES4 M\ R E

D—>»
FCLK ——»
PCLK —» IDES4 —4> QI3:0]
CALIB —>»

RESET —»

OSER4 &3
OSER4 B, PAD 5 FPGA W E#5iZHH %N 4:1.
3-16 I/O iZ%EHY OSER4 it ~EE

TX[L:0] — /45>
D[3:0] —/>
FCLK —» OSER4 /> QIL0]
PCLK —»

RESET — »
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3 LN 3.3 B N\ Hir A b

IVideo &3
IVideo #3\ F, PAD 5 FPGA WP HEHZEL RN 1:7.
3-17 I/O iZ%B /Y IVideo MINTEE

D » <« CE
FCLK —»
PCLK —» IVideo —4> Ql6:0]
CALIB —»
RESET —»

eyl
IVideo A1 IDES8/10 ¥4 (5 FIAHAE I/O ¥t 405 8 1/0 brvE, W) 1/0 4K A1
F . EXPENL R, SDR AR 2R 8 AR 200 v DL

OVideo &3
OVideo # R T, PAD 5 FPGA W B =LA 7:1.
3-18 I/O iZ4EHY OVideo Hith ~EE
D[6:0] — 4>
FCLK ———» .
OVideo

PCLK ——> —» Q
—>

IDESS8 2=
IDES8 1\ F, PAD 5 FPGA W HZHHE N 1:8.
3-19 /O iZ48HY IDESS SN RAEE

D »
FCLK —»
PCLK —» IDES8 —> QI7:0]
CALIB —»

RESET —»

OSERS &R
OSER8 #:, I, PAD 55 FPGA A #iiZ##H % N 8:1.
3-20 1/0 238/ OSERS it == E

TX[3:0] — />
D[7:0] —4>
FCLK —»  OSER8 4> Q[L0]
PCLK —»

RESET —»
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3 ik

3.4 BUIRi A FEHLAT i S5 LR

IDES10 &3¢
IDES10 #®, F, PAD 5 FPGA W#ZHE# L 4 1:10.
3-21 I/O iZ35HY IDES10 N <= E

D »
FCLK —»
PCLK —»  IDES10 | /4o Q9]
CALIB —»

RESET —»

OSER10 &5}
OSER10 #::\ N, PAD 5 FPGA H#BZ &£l N 10:1.
3-22 I/O iZ48HY OSER10 $it ~EE

D[9:0] —4 >

FCLK ——»
PCLK —>»
RESET —>»

OSER10 —>» Q

IDES16 &3
IDES16 #X, T, PAD 5 FPGA W#Z %L A 1:16.
3-23 I/O 1238/ IDES16 it <= E

D—»
FCLK —»
PCLK — > IDES16 —4¢> QI15:0]
CALIB —»

RESET —»

OSER16 13,
OSER16 3 F, PAD 5 FPGA W#iZ#H % N 16:1.,
3-24 1/O iZ%8#Y OSER16 %t =~ EE

D[15:0] —¢>

FCLK ——»

OSER16 —>»Q
PCLK ——>»

RESET —»,

3.4 BURFSSBEH FEHiE SRR

3.4.1 B4

DS871-1.02

GWINSE #4144 FPGA ™ b1 fit 1 % IBCIR i 2 BEH LAt 2% B IR
REELE Al AR UL AR HES ], DT IIBI, DA e A FPGA KRS
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3 ZMN A

3.4 BUIRi A FEHLAT i S5 LR

DS871-1.02

RN HUIR B S HENEE 2 (B-SRAM). 7E FPGA [4%1h 43/ B-SRAM 14
He 5 34 CFU AL HE .

B-SRAM 7 FrfE Fh I RE »

Fi1E Cortex-M3 [¥) SRAM %, K Cortex-M3 $H mr 1 Bl 132/ 5 17
itThae, RIERGMIEIT. W, —4 B-SRAM B EEA
16Kbits(2K-Byte). iz FAATE LI = IR A S R A Bl & Cortex-M3
) SRAM %8, Lhin 2K-Byte/4K-Byte/8K-Byte %5, A& il f¥) B-SRAM
15 0] FAE FPGA HIAEA% % «

FI1E FPGA ¥R 1#%, 41 B-SRAM A] it & £ 5 18,432bits(18Kbits).
P ERER A ERS: Hug DA Single Port, X H %3 Dual Port,
Py S Semi Dual Port, R ffigestizt. 76K 3-4 HH|H T
B-SRAM {5 5 K DI REHIA -

F 85 MBCREE SEENLA S IO P st RE B O 1 ORfE. DR

7& B-SRAM #4L 1 & FhThfE:

1 MEEHUR K2 8N 18,432bits

I A2k 2] 190MHz

o B Single Port

X 452 Dual Port

£ X0 1428 Semi Dual Port

RO IGAT Parity Bit

PR H A7 i a3 15 ROM

BdE vr B 1 23 36 i

Z I b ERL R Mixed Clock Mode

% B 55 JE R, Mixed Data Width Mode
FEX 1 B R w6 B S = 17 [ BB DB Enable Byte
1EH#3'5 Normal Read and Write Mode
615 5 Read-before-write Mode

i 5 Write-through Mode

% 3-4 B-SRAM {52 ThgE

Ui 1 44 FR 7717 EiiTpa

DIA | At TR NS 5
DIB I B &R NG 5
ADA | Ay 1 HHE(E 5

ADB | Bty I hE A5 5

CEA | Ay I AT REAS
CEB | B I i RE (5 5
RESETA | Al B AR 2 ALE 5
RESETB | Bliii I &f f7 ax B ALE 5
WREA | Al R/ S RS 5
WREB | Bl I 132/ 5 REAE 5
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3 ZMN A

3.4 BUIRi A FEHLAT i S5 LR

i 1 4 R Ji 1Al iR
BLKSELA. BLKSELB | | R TR S 5
CLKA | Aty 325 B B0 5 5
CLKB | Bl /S 5 5
OCEA | Aty [ i tH 27 A7 SR B RS 5
OCEB I Bufi 1% HH 25 A7 B I B REAS 5
DOA o) a4 A 1
DOB 0 s 4 i B 1
3.4.2 FiEsFE E RN

DS871-1.02

GWINSE #5124 FPGA 77 il I BUIRES A& BENLAF fifh 2 ] S35 22 R 2L
Y 9E e, Wk 3-5 Fion.

*® 3-5 FhEREEIR

g AR X iy AR DX IS 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 2Kx9 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
BigO&ER

15 Huiii; 2, B-SRAM 1] LAE — AN B XT B-SRAM #E47 15281 5 #:4F
EEERIET, #E5 N IEE 3 B-SRAM B . SCRFEE B
(NORMAL-WRITE MODE) i 5 ## 2 (Write—through Mode). 4% H 2717 4% 55
% (Bypass) iy, ErEdE tILAE Bl — N B

I F vy S 3K ) o 1A P A R IR 75 225 SUG283, Gowin A7 i/
JS#EE > 3 Memory.

Wim R

B-SRAM SCHFX Ui ARG, A6 A i a0 #4 «
o i R iR
o i [R5 A
®  fRA]— AN L B AN

T Wty AR 3 ity 7 = PR S FA SR b T 5% SUG283, Gowin A7 i
M5 > 3 Memory .

O
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3 ZMN A

3.4 BUIRi A FEHLAT i S5 LR

(A im O #E

£l X3 11 A S 4 [ I (RS2 A0 5 AR o (H 256 [8)— i AN Re s 5 #4E,
R¥EHARIOE, BGIEE.

TP Xty AR =X P ity 17 7 ] S A R iR T 2% SUG283, Gowin 47
iR > 3 Memory.
HigER

B-SRAM FJ it B i R At e i - arid i A2 i 2 e e osc i, d@
iR PRI MG R A RS . F P T B ROM N E, i A4
WCAr . FESAE bR AR I KT8 TR B A

4 B-SRAM Al it B i — > 16Kbits ROM. 5% H Bk 2 13 R &
e A A1 2% SUG283, Gowin 1%/ /1751 > 3 Memory.

3.4.3 Gl ESHIEEEEE

DS871-1.02

GWINSE %1% 4 FPGA 7= i I HOIR i S FE W LAT il 2 B n] SRR &
B 28 5 FE A o A X 1A O QR O X A, 132 R0 5 1) B3040 s 15 mT
DIANE, (HEEHRE 3-6 fIE 3-7 A E RN .

+® 3-6 Wi IR SR EHE L ESIR

2 e
16Kx1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 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
1K x16 | Yes Yes Yes Yes Yes N/A N/A
2K x9 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

25(81)



http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf

3 SN 3.4 PUIRFH A BEA LA i 23R
x® 37 Aim QRS EEHERERL BT
5 i
2 v
16K x 1 8Kx2 | 4Kx4 | 2Kx8 | 1Kx16 | 512x32 | 2Kx9 1K x 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
2K x 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 FH{ERETIRERCE

B-SRAM 1 fdifE (byte-enable) IhfE. A LA ANEE, Hik
WOEBRBINF SN MR B IE ek 20/ T . 35 R 15 5 (WREA,
WREB), /& byte-enable Z#k 1 H T B-SRAM [ 5 #:4F .

3.4.5 RGN ThREAC B

PP R PR S S BN LA 2B B-SRAM W & T RGN (L B B
TS O AL AT PRI, P ORAS I Kt A% a0 I e, th mT DU ORAF i
s

3.4.6 FEEH14E

o I MHUIREF &AL AT VN 7 A2 28 SCRFRIZE 5N
o i A A7 AT AR UK LR B A7 23 v FH P I ek R
o i F A7 A8 ] 57 bypass-able.

3.4.7 FEIER

B-SRAM 7 ¢ I LI B &S FEN A it 28 VUGt . 72 L FEd, B-SRAM
WFRENUIRAS, A EdEH N 0. IWIRSHE AT R/ 8445 2 ROM.

3.4.8 B-SRAM #{E#EX

B-SRAM S 5 PR, 4% 2 Fhise e a0 (55 #1550 Bypass
Mode, Ji/K&kizi= PipelineRead Mode)Al 3 Fh 5 /4% =, (1F % B 1
Normal-write Mode, JEE#: Write-through Mode, JGiEjE 5.
Read-before-write Mode).

IR ERR
M B-SRAM 13 H Al 3 i i tH 7 A oy 1 AN g ) A A7 A
MIKEART

FEFPE B NAE AR, (8 St Ar A 4% o R Sn] SERPAOE T8 B K 36
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3 Lt/ 3.4 IR A B LT (4 2 BE

o
EREN

AME R TR, SRR E A7 EE (Memory Array) i H .
& 3-25 im0 £ 0K Wik O R TR K SER

Pipeline

Input Memory D i
Dl Registerj> Array Register po

w L[ =

OCE
p— 0] ]
— Input
CLKA ] Register
DIA ——— Input ——
Regl?ster MAemOry CLke
rp— rray
j‘> Pipeline |
Register |
<—OCEB
DOB
DIA ———— —1DIB
ADA —— Input | | —— Input K= ADB
WREA—» Register Register <«——WREB

Memory
CLKA Array CLKB
Pipeline | 1| Pipeline
Register Register | 4— OCEB
OCEA —»

DOA DOB

BHERRN

EHEERK

XA AT IE W 544, i B4 HUE AR . BB A
A3 11 6

B/ERA

FEMRET, XA AT S B, BB o B B R %
t
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3 Lt/ 3.4 IR A B LT (4 2 BE

FikEEHA

FEMERESCT, XA BT T ERAER,  JFOR A s 2 LA I Y
ftt, BHABIESAANMN T,

3.4.9 FIp4RE
2% 3-8 A T AJE B-SRAM #Em K Al i A (i A K
% 3-8 RIER L E TSR
A A = K R 5 Bhy XLty AR FA bty AR
PR ST A Yes No No
/5 I e A = Yes Yes No
Fgg TR Ep R | No No Yes
BT AT PIR R

Kl 3-26 2o 1 AEX S ST a7 e e AR G, B & —
AL CLKA S 5420 1o A MIFTA Zr474%, CLKB {5 5% 1 ¥ X
B [T #1545

3-26 I3 ETHER
WREA WREB
ADA ] ADB
Input | Input
DIA [ . [ 1 p
Register Register DB

Memory
Array
Output
DOA<;: Output |4 P i‘> DOB
Register Register

T

WREA WREB

EERHER

P 3-27 o~ T 18D W AR 2T A 182 5 i e P AR R Ao D % —
ANFeh . BB (CLKA)E 56 1 im0 A IS NEWE. 5/ 5 fige
{55 . BB (CLKBYE S 7 i 0 B L AR . b i Al fE s 5

3-27 IS RTEER
I Input
Register
Input —— Memory
CLRA ' Register Array CLKB
j> Pipeline |
Register |
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3 ik

3.5 A INFERE (GWINSE-2C)

B3 O AR X
K] 3-28 o 1 g I P
3-28 HEim O R
WRE AD
v
|:‘> Input —
. » Register | |
Memory
cK— Array

po =] OutPut [\
Register

WRE

3.5 HRPINERIE (GWINSE-2C)

3.5.1 &N

DS871-1.02

GWINSE %1% 4 FPGA = it 128 KB [ [A 47 55 (User Flash),

SCHF=FhIfE:

F{E Cortex-M3 F& /7 A7 6k, BLIFH P INAF SR R AR, AREB N,

RLEN NEERG 3 S 2 S

R P SRR G R YA TR, A3 I Z D) R AN AN P S 3 FL At P Fh Dy R

DUAL BOOT F# S, N % Flash FYRAE N EE —HA7 il AT
EEHROSCEE, P INAAAE NS A7 IR A BRSO E, Sel A
P DUAL BOOT F#ifsat. A FiZIhaem A i SR H A B AP Ih g6 .

FERFMEAN R PR

32bits i N
PIRLY AL ER

— 25 (7] 128 x 32bits
—3: 256 T

PUEI L, AR
BEHUTE] 30Nns

5 N\W}8] 30us
TR ] 2ms

R H 4 1 1] 10mss
RIIHE

IDLE 2= HLi 100uA
BLEEME IR 60uA IMHzZ
SEAEHET 2.4mA
PEEREAE HIT 2.4mA
100,000 VX 5 [ 15 75 iy Ja 1
R 10 SR R AT RE
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3 ZMN A 3.5 I NERIE (GWINSE-2C)

352 xS
K| 3-29 y GWINSE %7524 FPGA 7= i 7 AR 5 S AE I
3-29 ARIRF®RAES

DIN[31:0] — 45> <« RESETN
ADDR[14:0] /¢ > <« SERA
AE — » GWINS-2 <« MASE
NVM
cs— > 128K Byte «—— OE
PROG ——» 55> DOUT[31:0]
NVSTR ——» ———» TBIT

& 3-9 A PIREFRIRESTHB

B4R i | A
RESETN | BAES, KHFARL
DIN[31:0] | EAEITLITIAN
ADDR[14:0] | BRI TN
AE | HuhbAE REfE 5
CS | Rk
PROG | KRS
NVSTR | 5 NG
SERA | TR RES
MASE | BRI RS 5
OE | EffRE
DOUT[31:0] o i B R
TBIT 0 IR TERIERE S

e

[L)FEHE S HUbE(E 5 AR5 5o T A K

3.5.3 DU ibhkARET 3R

FH P 8 TN A7 B2 5 ) 25 5y 128KB, H1 256 TUZH AL, & 1K/ 512byte,
T NWIAT, —ATHLHE 64 > 32bits HIER .

% 3-10 i PRRIAF bt &
Tk B Tk 32bitsH i &1 Mkl 1% £
Al4 | A13 | A12 | A1l | A10 | A9 | A8 | A7 | A6 A5 | A4 | A3 | A2 | Al | AO
X8 X7 X6 X5 X4 X3 | X2 | X1 | X0 Y5 Y4 | Y3 | Y2 | YL |YO
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3 ZMN A 3.5 I NERIE (GWINSE-2C)

& 3-11 A PERIRF TRk ST
Tk EE L 1TiREE 32bitsH 4 71 kb ik
Al4 Al1l3 Al2 All Al10 A9 | A8 | A7 | A6 A5 | A4 | A3 | A2 | A1l | AO
0/1 0/1 0/1 0/1 0/1 0/ 1 0/1 | X1 | X0 Y5 Y4 | Y3 Y2 | Y1l |YO
354 BIEEA B SR
F P a] DUE IS 3 #3605 SR A R B ER L, B 3-12 Arw.
R BEERGSE
MODE CS | AE OE | PROG | SERA | MASE | DIN DOUT | ADDR | NVSTR
IDLE L L L L L L X Z X X
5 H R H L L L X DOUT | ADDR | L
= H R L H L L DIN Z ADDR | H
U RR H R L L H L X z ADDR | H
BithyEky | H R L L L H X z ADDR | H
3.5.5 iFHR{E
Flash HiEe/ESRALT ROM WIBeddE, Bodm s R 25 2 LR 264
AE (E 5 Him, W EHBEEE T A (=5ns), 7 AE [F_EFFE, Huhb ik
17
OE it e 5him, (=1ns) #4E HIERm HE B DOUT |, &L
i 18] 4 30ns.
3.5.6 51k
HEAEHT TR BN B G N A6 S A3 AT ¥R bR R, RIONAE flash 2%
PEgmFE R AR 5y RMEAAE SR B, HEEEM 1280, REEREEA AL
Bz 072 1,
Flash 15 #:/E (B3R 0L T SRAM [ E#1E, 52 E#HAE =2 AE.
PROG f1 NVSTR NE . 5 ANBIEHE FhE B BT e & U, 396 2 ZE 7 B[]
(=5ns), £ AE {9 FFHE, ¥R Mmihhbyiaife. AE B AE G, e
NVSTR 1Z 51 _E T VSR EERE] (=10ns), NVSTR {2 528 A&, iR
YmFE RIS A bk, 5 NBSE] A 30us.
3.5.7 R HR1E

F P INAE SR DT PR FOAR B 5, TUHRBR IR 25 [B] A& 512byte, HEHLPEER
)23 ) B P B AR 2 1) . 24 SERA N HSE, B R R R 2
TUEERR, 24 MASE NE P, BRI R R A HE R .

TSR R R AE. SERA FI NVSTR N LT, #
Bt b SR AT HE A4, R SIS R]) (=5ns), fE AE 10 ETHE, Mkt
1. AE A NEHSFEE, 2 NVSTR 15 5/ E A3 1E (=10ns),
NVSTR {5548 Ry B F, KRR 17 fi 2 (R B 45, e A8 1, DUBERR
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3 4Efy

A\

>
B

I

3.6 A INFERIE (GWINSE-4C)

B 18] 4 2ms.

TRRERR AR S IE B BRI 1E 75 22 AE. MASE Al NVSTR i
o BERRIIIEIRATAE RS L, W R SIS ] (=5ns), £ AE [ ETHE, Hb
HEBEBIAT . AE A2 9 B S , Bl E NVSTR (55 1 AT IR KRR =10ns ),
NVSTR 15 532y T, X bk (047 fif 2 T e B, Hia ey 1, Ribeds
BRI 1E] 9 10ms.

3.6 APINE#HIFE (GWINSE-4C)

3.6.1 &It

GWINSE-4C #M fix 32KB [ ' N2 BT (User Flash), SCHREPIFH
Dhee, It EPAE A 7 02 BRI

® JH{E Cortex-M3 F&/F[KI176E, B P INAE R IR RS, ANEES A,
o N FIRMLAE S KA TR

F P INAE AT AF A B e R PG e i, —4T i 64 ANFIAFAE FR e
%, FIAEAE RGN 32bits, T/ R ICH & BN 64*32=2048 bits. ##
Wt fE S R TR, — TR 2048 775, Bl—TAL4 81T, kiR
FioR:

10,000 K5 5 J& 3

it 10 FEEE R AT RE /1 (+85°C)
e frve: 32

P 128 17*64 511*32 = 256kbits
THERRE S 2,048 715

PRI TR [ 7w R A

bR 40MHz
FURIEIT ] <16ps
TSRS ] <<120ms

LI

RS R]: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- YRFRIEEBREEIE: 12/12mA(MAX)

3.6.2 i {55

DS871-1.02

K 3-30 y GWINSE-4C #3441 H 7 INAF AR S HE ] -
3-30 GWINSE-4C A FINGF®ROES

XADR[N:0] ——47> «———— XE

YADR[5:0] ——4%—> < YE
DIN[3L:0] —g>—] NVM «——— SE

DOUT[3L:0] +—5— «—— PROG
NVSTR ————> «——— ERASE
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3 GRS

N
0d

3.70TP Ay

& 3-13 A PINFRRIE SAR

1 P S A 5 R 737
X bk =2, Vil 4rthl, b XADR[Nn:3]/H Fi &% — 7, XADR[2:0]
XADR[NOP | | AT iEHE—oi i —A1T, :ﬁﬁa 8 AT, —4TH 64 FIZH K.
GW1N-2/2B/4/4B: % 128 47, n=6
GWIN-6/9: 3% 304 17, n=8
YADR[5:0)? | I Y Hihk Rk, HTEBFE AT R TR IS5, —1TH 64 B4
DIN[31:0] | NS L
DOUT[31:0] | O et th S 2
XE? | X HihEAHRE(S 5, 24 XE A O %, T (AT HihE 3 Al fg .
YE? | Y HihbAERE(S S, 24 YE SN O Mk, i A bbb Al fg .
SE? | Rl Y N L F T R R e SV @
ERASE | BERRES, SHETFARG
PROG | IEET, mHEFAR
NVSTR | Flash A5 5, w2
e

o [1[BEHNMET . HukbAE 5 ANEHE(E 5o D AR
o [2]1F Y XE=YE=Vcce H H SE i 2 Bk 5 2R (Tows, Trws) HIBE, SREEIEA ZH
BT . 152 H R A b k2 F XADR[5:0]#1 YADR[5:0]#f 5 1 »

3.6.3 BEER
% 3-14 APIERXRER
i XE YE SE PROG ERASE NVSTR
AR H H H L L L
G FEE H H L H L H
TR R H L L L H H
e

DS871-1.02

“HY R “L” R AL TG T

3.7 OTP AERB

OTP I IFRYLEHiE i FE P iE I SRAM PUF 7=A4: I LT A74% B 22 4=
FPGA A #3E 5 1% User Flash . iZiAUFRSME— HANA AR . FE T %A
i, HPAT LI E 24 N AHBA, 8L Intrinsic 1D 2248442,

SEHUINE . MR

EPRIAPENR. LB EFRE.

OTP VA iFF 4 E T

e JiT SRAMPUF W& 4tE

- T HEE SRAM [E4 J& 1 A2 AR 25 3 5

- REPEN R ISR . NERAE TR
e |ID BroadKey-Pro %4 %

~ AR gL SHRRFEAER R A

- BEIhREVE R IR

33(81)




3 ZMN A

3.8 Cortex-M3

3.8 Cortex-M3
3.8.1 @&y

DS871-1.02

o | RHME

- WAL B 3T SRAM PUF A i 25 4H %
- BN RE R

- BN R&RAE CSR MEH

o HILNH

- ZAJAE)

- BN

&1

GWINSE-2C/GW1INSE-4C Wik b 48 KRG . A F & 124 5%
VB WiHRAMN TR, fLFE USB2.0 PHY F1 ADC, Ak 128KB ] Flash #l1 8KB
[f) B-SRAM 1% % 5. ik PLL A1 OSC IHeh . fkb PR 288 4% /2 32-bit
RISC ZLH4 1) Cortex-M3, HAKIIFE, (KA, SRR, FPGA it
Al IRAE AN AN EAZ 1P, 1E RIGHISLBL A B RS

AL 2% R GUIE T A BESS MIERA B2 R 48 S /MR S, X BN R
Fi FPGA %5 Se Bl i 4 B8 B FPGA B IP szBlff 4. FPGA NEA
FEZERE, HP T RIELHAFEINE, So BRI TEER
% IPs, @RI, 1 SPI. 1°C. 13C Mgl ge . MabTRe 24
FERER & FPGA BIR, BT JTAG 200, A B/ 1/0 i 1 5 4k 11 %
.

S 2k 2 5 AHB-Lite #1245 . AHB2APB #FH2 1 28 FllH 2% APB M 2R 2H A .

AL TR 2S R4l AHB B4k Uj i) FPGA TR S, ZASGHE 1
Pt gs, S2PL T 128KB ¥ Flash %5 i R 54 0E M 8KB ¥ B-SRAM % U5 1
M. LHRBIE, Cortex-M3 WAZINE Flash t ARM T2/ 1154 A1
¥ed, I HALH R B-SRAM, SRJGE I RIZEAT.

AHB #4: SZ B AN R 1 INTEXPO F TARGEXPO, &AM & i 113
fit—~ 126bits 1) AHB &L28, 7] LUEHZ S FPGA H AT AR S il A B A7 Aif 5%
T AHB S 235 GPIO 2 HERES| FPGA, FSRSZHLH F 3l 110 ThEEfK)

Wi%k APB E.4k4 8 APBL Fl APB2, APBL /Mt #% (Timer0
Al Timerl), #A UART (Uart0 Al Uartl) ,LLE—ANET1H (Watchdog).
P~ UART BEEERS] FPGA, WA E N 23 FE | 10 RIERUL B 38 R 503
PRI, AR Re ). APB2 M4k HEEEE S FPGA %K.

REFE AL Cortex-M3 A% MZRHEFE. NVIC. R AT [a) 2
ZH

Cortex-M3 WiZiE it M 250K V5 ] M2k R4, 35 AHB S48,
AHB2APB #ii M 2 Fl 2% APB s 2k,

NVIC $#24t 7 USER_INTO 1 USER_INT1, F{EAN& K lriFR . ik
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3 ZMN A

3.8 Cortex-M3

i G ITAG ifim A1 TPIU.

A, FRALFRES RGHRAL T — R A I{E S IntMonitor, %S 5 A LA
187~ GPIO il APB1 4 Hi b, %5 TimerO / Timerl / UartO / Uartl /
Watchdog. %S W7 illiE 5 i FPGA, FISKAR 5 A B 28 R 48 4B 4T

[ RS

FPGA Wik PLL 1 OSC, W] LR G5 FR AL ph 53, o B ALAN

RGENL

Cortex-M3 15 fHEE an i 3-31 s o
3-31 Cortex-M3 Z5194EE

3.8.2 Cortex-M3

DS871-1.02

Cortex-M3
Processor Block
JTAG I/F
Cortex-M3 DAP — - TAC
Core Iy
Time A
Stamp TPIUIF
Bus-Matrix NVIC - User_int0/1
Clk/Reset Clock
- Resource
) PLL/OSC
\ A AHB Extension:
- INTEXPO > Memory Sub-System
AHB Extension:
AHB To
AHB - SRAM/FLASH I/F > B-SRAM
Lite
BUS e » GPIO |e— SPOTR, FLASH |«
- > AHB2APB .
IntMonitor
Logic Resource
Soft-Core
APB I/F
APBL1 APB2 e Fol | st | rc |
UART
UE 13C v
» UARTL - Type-C
Timer0 | UART ’ Others ‘
» UARTO VE .
Timerl =
» Watchdog

GWINSE-2C/GWINSE-4C #s it Nk FIAb HE 48 R H A DL R 44 -

KRN

Thumb-2 15§44, ZHF ARM & fE
Y FF 8bits Fl 16bits, — N T LT 1 A7 il 25
KW 2840, AL 4R & MR A EE B 2R, a4 i B i R s e
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3.8.3 B Z:5E%E

3.8.4 NVIC

DS871-1.02

PATHE L BUE

S WAL, IS A AT A A ST A
e e, PO 1) H i b 2

WARTRY T, IRPERF U AR IR R E R G Thfe
M ARM7™ G PR B TF MR, AT O MRS AN S AR IR
hReE & AR T =

JTAG 5

FPB ARSI W 55 Th e

DWT B SEEURT I, A & F1 2 4853 41 D) Rg

ITM A58 S R 14T P

TPIU B B R A

S ZERE FISIOR: Cortex-M3 Ab P ES AT 1012 1 5 48 AHB 20 A%

BEIERS AHB BE&MEEAE:

ICode &12%: 32bit AHBLite M2k, T MAHES 2 [a] HUHE 4 Al 1) &
DCode j&£k: 32bit AHBLIte =2k, FH T %A 2 (8] 3547 Ei i i 480/ 17
DL AR 1) 5

ARG 32bit AHBLite 22k, HTX KA MPATIEE S A&,
N7 LA SRR 5 17 5

APB: 32bit APB j= 2k, T XF MM & 2 8] 34T 5 n /474t LA X A
W7 .

BRI RE TN T E R T REETHEH -

»
N

(i

FEXF UG 1] SR MR T 5 1 AL B8 U7 I 3 45 o) 55 U 19 5
Bit-banding: & ZRHFEK Bit_band il 4 U il # #: xt Bit_band 7S [A] )
i ] 5

HoEM: REHMEAET —ANERMX, [EH AR A 2B L AR

A

RE R R BIETHEE (NVIC) 5 Cortex-M3 A% S #4650 TR AE

7w A b, B DU R

T REZIE 26 A Ik
PN F R P A i USER_INTO A1 USER_INTL

BN PTSCRR 8 AT RAREIILSESR (0~7), 7 RonEARKHI g, 0
Ronm s

SCHF T S H TR s
SCRFENASHCE T WS 2
AL IR HE N P ITINE B 3 fRA7, TR N B3R, A EAIN

e
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7 3-15 NVIC HhEf[aE R
Hir EA i 3t} it
0x00000000 _StackTop Rk T HERR T
0x00000004 Reset_Handler His AL
0x00000008 NMI_Handler Rk NMI Hr K
0x0000000C HardFault_Handler Hk T A 45 5% v
0x00000010 MemMange_Handler e MPU 5157 s 187
0x00000014 BusFault_Handler BRI5 S AR R T
0x00000018 UsageFault_Handler Rk 155 FH 4 1% e
0x0000002C SVC_Handler s SvCall i
0x00000030 DebugMon_Handler R YA DU = b
0x00000038 PendSV_Handler BRI IRE | iy
0x0000003C SysTick_Handler 5 FGE I 2% B
AR Hh T
0x00000040 UARTO_Handler s UARTO #SCF1 & 1% Hh
0x00000048 UART1_Handler s UARTL U I H Wy
0x00000058 PORTO_COMB_Handler | /5 GPIOO0 i
0x00000060 TIMERO_Handler s TIMERO i
0x00000064 TIMER1_Handler s TIMERZ1 i
0x00000070 UARTOVF_Handler 5 UARTO/UARTY ji H A b
0x00000074 USER_INTO 5 Flash &4 157 4 B
0x00000078 USER_INT1 w5 N Flash
0x00000080 PORTO_0_Handler k=] GPI00 %l 0 i
0x00000084 PORTO_1_Handler W5 GPIOO0 &4 1 ikt
0x00000088 PORTO_2_Handler W5 GPIO0 &4 2 ikt
0x0000008C PORTO_3_ Handler W5 GPIO0 &4 3 il
0x00000090 PORTO_4 Handler W5 GPIO0 &4 4 il
0x00000094 PORTO_5_ Handler 5 GPIOO & 5 iy
0x00000098 PORTO_6_Handler 5 GPIOO & 6 i
0x0000009C PORTO_7_Handler k=] GPIO0 %l 7
0x000000A0 PORTO_8 Handler k=] GPI00 %l 8 i
0x000000A4 PORTO_9 Handler W5 GPIO0 &4 9 ikt
0x000000A8 PORTO_10_Handler W5 GPIO0 &4 10 ikt
0x000000AC PORTO_11_Handler W5 GPI100 & 11 ik
0x000000B0 PORTO_12_Handler WwIg GPIO0 & 12 ikt
0x000000B4 PORTO_13 Handler g GPIOO & 13 1k
0x000000B8 PORTO_14 Handler g GPIOO &l 14 ik
0x000000BC PORTO_15_Handler S GPIOO0 & 1l 15 ikt
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3.8.5 BEER
TR IR ARM #2757 N A7 R g MERRFe 6t w1 i61E, JF HARIERIE
NP WA ERFR R, B BT WA R E .
METHIRE R N 2T UART JHE G szELE, xR 7R 55 PC Ml
TG . A SNFEFF IN# R B FE a0 R o
o BN, FENEALFWAEERE PR InEEs
o % H UARTO A A H 7788, N KIEFFZR B A& PR
® izl Flash In# e FFE 04T, W AR, Timer0 &, Timerl
R
® 5\ Ox4(EOP) K& ILFEFF .
3.8.6 FHE]&;
48bits I RIEGTBES S ITM 1, HIRIE(HfE(S 5 TRCENA #HT
[ 1A RE, TRCENA /&2 DEMCR #7251 58 24 i, & Cortex-M3 4b# 2%
PR DWT A1 ITM 194 R GefE 5 - I TR &N FH 78 PR 22 vh FH ok ik
B W S AR AR
3-32 DEMCR £7#588
DEMCRZ 7755
31 25 2423 201918 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
vE!
TRCENA 5 DWT 1 ITM 4 Rt ge(E 5 -
e 0: DWT A1 ITM MM fE;
e 1. DWT HIITM ffifE.
3.8.7 EFIEE

GWI1NSE-2C/GWINSE-4C #814 N #k T PN F25 s 2 15 28 TimerO
1 Timerl, 7] LLEE APBL 2 4T 4% F5 1) o

Timer0 11 Timerl /2 32bits J&TT508s, BT

o UTHHUEN O BB A B Wil SR (5 5 TIMERINT H7EBCE H Wil Be 25
1745 INTCLEAR HI, "GRG 5 —ERFA G

o 1 LUH MBS 5 EXTIN fE AT A REE S, 4 EXTIN HH 048 1
(R 55 e 25
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W EERTH R 0, JF HIRI BAETE RS E— kIR eREs, 4t
Wtk SR E R 1;
AN EXTIN AR A I b (R I, IR o 28 06 Z5UAEC T S5 IR e (18— 2
K2 EXTIN B e A IR FAFEKAE, NG LI iR Rr N Z 5

Timer0: EXTIN f#i%E+23] GPIO[1];
Timerl: EXTIN f#i&#:E] GPIO[6].

3-33 Timer(0/ Timerl £5¥J4EE

PCLK ——Jp|
PCLKG ——J»|
PRESETn——3»|
PSEL—P|
PADDR[11:2] —J|
PENABLE — |

A

Reload value

A

CTRL[2]

Decrement

PWRITE »
PWDATA[31:0] — |
PREADY ——J»!
PSLVERR ——J»
PRDATA[31:0] — |

ECOREVNUM[3:0] — |

32bits down
counter

CTRL[0]

CTRL[3]

Edge detection

Synchronizer

EXTIN

» TIMERINT

DS871-1.02

»

Timer0/ Timerl ZA7 a5 N £ fr7~, Timer0 JEHihE A 0x40000000,
Timerl &bk A 0x40001000.
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% 3-16 Timer(/ Timerl F1F2

AR b mAs | 88 | v | EO6ME iR
m:%ﬁ§¢%ﬁ% -

e oow w4 oo
[0]: fHRE(E T

VALUE 0x004 s | 32 0x00000000 YT EUE
I, B5ANBIEAFF A7 EUE

RELOAD 0x008 s 32 0x00000000 EIE - En el R € [
fEas

ol ai2s! oxooc WS |1 oxo [O]: sERfEN, 5 1iER

PID4 OXFDO Hiz |8 0x04 45 ID A AEAs 4

PID5 OXFD4 Hiz |8 0x00 AN ID FF 7R 5

PID6 O0XFD8 R 8 0x00 AN ID ZA74% 6

PID7 OXFDC R 8 0x00 AN ID F 7R 7

PIDO OXFEO Hee 8 0x22 4hID FA74% O

PID1 OXFE4 Ry 8 0XB8 AhsEID B A7AR 1

PID2 OXFES8 Ry 8 0X1B A ID B A7 AR 2

PID3 OXFEC Ry 8 0X00 4 ID A7 4R 3

CIDO OXFFO R 8 0XO0D A ID FA7EE 0

CID1 OXFF4 R 8 OXFO A 1D FA7EE 1

CID2 OXFF8 R 8 0X05 A 1D 4748 2

CID3 OXFFC Hiz |8 0XB1 A ID 4748 3

3.8.8 UART

GWI1NSE-2C/GWI1NSE-AC #3 A P28 RGNk T > UART
(UARTO f1 UART1), B LLEIT APB1 Mkt THsmI iy, SZH &K
W ZE A 921.6Kbits/s.

UARTO 1 UART1 32 HF 8 B A0 1 i b4, ANSCRIRIGAL .
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[# 3-34 APB UART Buffering

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

A 4

%buffer Shift register TXD

A A

4

TX FSM

Baud rate

.
APB generator
interface

\ 4
RX FSM
A

A 4

Read buffer Shift rw RXD

A

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

the processor to read it

UARTO 1 UART1 SCH il AR, =2 CTRL[6]E Ny 1 I, HAT%k
PEAEREA I B W S AR5 — A7, XFEAT DAERE B0 R R N R IEE R . X4
APB £l 2] UARTO 1 UARTL A £l A &R I [FIRF, APB #1118 22 Ki%k
“OK™W 8, ANFEHEEAL ) fEMH6E UART 217, 231 20t B R R4 3 2 47
7% BAUDDIV,

BAUDTICK %y A% 2 B 10 16 £%, 7] LUE X AN S5 S [R5
PR RAE UART 5. CTRL[OI NS # BEfS 5 TXEN, 4 UART f&41{E
Remst, AT DARHIXME SR 1/O iy UART Hcdifar i

IR ETA7 28 STATE H R 22 A7 Ik HURAS H T 2R sh it Fh i SR 15 5
M, SRR AR HUIRAS T DUE Bt A Wi sk, 1 ik A i SR 9 T DL
& STATE T B2 A7 18 HUIRES .

22 UARTO A UARTL 37 7 2 ik , UARTO FE kil 7y 0X40004000,
UART1 F ik 0X40005000.
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3% 3-17 UARTO/UART1 &% 3%

A FHEhbmeg | KW | frw | BAME ik
8 fr Fda

DATA 0x000 s |8 Ox-- PR R NI B
RIERE T N RIE R

[3]: BREEwE, 5 1ER
o o R E, B 1ER
STATE 0x004 SEE 4 0x0 [ v .

X B X [1]: BlEimmins, it
0: KiEEMFHIFE, Nk

[6]: Fdllibhit, NERIEHR

Tk

[5]: Beiicis th o W A 5 2
. [4]: kit b W A A 5 2

CTRL 0x008 BE/5 7 0x00 (3] HEU i i B

20 ik s 2

[]: BllfERes

[O]: SixfEagls =

[3]: Hedlim i, 5 1iHER

vt ey A e

ol RS oxooc WE 4 ox0 E} gﬁ@?g . gﬁgﬁ Fi
[0]: Kk, 5 175K

BAUDDIV | 0x010 WS |20 | 0X00000 [19:0]: WAFESHEF S, B
fH N 16

PID4 0XFDO HRiz |8 0x04 4 ID FA7AE 4

PID5 OXFD4 HRiz |8 0x00 4N ID A% 5

PID6 OXFDS8 Rik |8 0x00 4 ID A7 4% 6

PID7 OXFDC HRi |8 0x00 4 ID T AEAR T

PIDO OXFEO HRie |8 0x21 4% ID 74RO

PID1 OXFE4 Rz |8 0XB8 A ID Fifrae 1

PID2 OXFES8 Rz |8 0X1B A ID i A7ae 2

PID3 OXFEC Riz |8 0X00 4N ID FF A% 3

CIDO OXFFO Riz |8 0X0D 1 ID w4745 0

CID1 OXFF4 Hiz |8 OXFO H1F 1D wA78 1

CID2 OXFF8 Hiz |8 0X05 1 ID w4745 2

CID3 OXFFC Hiz |8 0XB1 HIF 1D FA74E 3
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3.8.9 Bl

GWlNSE 2C/IGWINSE-4C #3 i B 8% RGN ik T — > Watchdog,
Al LIS APBL S 2k AT # t A 7 1]

‘Baedt T —A 32bits BB mTHEEY, 18I H AR E A A7 4 WDOGLOAD
AT WA .

Watchdog #5277 4 th {55 WDOGINT, F1HH - ic & i EUE A 5.
LI B HE (S 5 WDOGCLKEN Ay B -1 24 1IN, Watchdog T2 #s 7
BN AP _ETHY IS . Watchdog Yl IHE 5, H 24 1H5UE N 0 i 7=
A ITE RS 5 WDOGRES., fER £ WDOGCLK [P F—/Nf B 1, =%
A A7 % WDOGLOAD HIEUEIN# BT Hegs v, kel AT N — bt 2.

MARGREH RN, Watchdog Hl FroE KRG EALE S, FRAE—FE:

RGEIWE k. e, R WHE S A TERR, SRR TR it
%] 0, 4 Watchdog 2EHEMNEMNES, HTFREEN.

Watchdog #4F 77 20t T B o :
3-35 Watchdog ¥{E/5 50

Count down Counter reloaded
without and count down

— — —

) reprogram without reprogram _— —
/ Watchdog is \ /Counter reaches\)—N 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

Watchdog &7 #5U1 N & fix, Watchdog FEHb ik 0x40008000.
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& 3-18 Watchdog F772%

L o ES N T T i
WDOGLOAD 0x00 s |32 OxFFFFFFFF | Watchdog hn# 27 /7 4%
WDOGVALUE 0x04 Hik |32 OXFFFFFFFF | Watchdog 1H40{H % 17 2%

Watchdog #% il & 17 %
WDOGCONTROL | 0x08 s |2 0x0 [1]:

[0]:
WDOGINTCLR 0x0C RE |- Ox- Watchdog H' i bk 27 77 2%
WDOGRIS 0x10 R 0x0 Watchdog | — K HWRRAS 5 47 4%
WDOGMIS 0x14 Rk |1 0x0 Watchdog 1 IPIR 25 25 47 2%
WDOGLOCK 0xC00 | /5 |32 0x0 Watchdog 817 %5 1745
WDOGTCR OXFOO | /5 |1 0x0 Watchdog Il i4 il 75 f7- 2%
WDOGTOP OxFO4 | HE |2 0x0 Watchdog i H ¥ & %5 A7 4%
WDOGPERIPHID4 | OXFDO | Hi% |8 0x04 4ME 1D B i as 4
WDOGPERIPHID5S | OXFD4 | Hi: | 8 0x00 AN ID F 74 5
WDOGPERIPHID6 | OXFD8 | Hit |8 0x00 AN ID ZA74% 6
WDOGPERIPHID7 | OXFDC | Hi | 8 0x00 AN ID F 7R 7
WDOGPERIPHIDO | OXFEO | Hit |8 0x24 AN ID ZFA74% O
WDOGPERIPHID1 | OXFE4 | Hi |8 0XB8 HhKID FA7As 1
WDOGPERIPHID2 | OXFE8 | Hi% |8 0X1B A5 ID B A7 AR 2
WDOGPERIPHID3 | OXFEC | Hi% |8 0X00 4 ID A7 4R 3
WDOGPCELLIDO OXFFO | Rz |8 0X0D A ID Zi /74 0
WDOGPCELLID1 OXFF4 | Hiz |8 0XFO A 1D FA7EE 1
WDOGPCELLID2 OXFF8 | HiE |8 0X05 A 1D o788 2
WDOGPCELLID3 OXFFC | Hi#: |8 0XB1 HA1FID FA74S 3

3.8.10 GPIO

DS871-1.02

GWINSE-2C/GWINSE-4C 28 F it 48 R4t 1L AHB &2k 5 GPIO
WiHuE{E, GPIO #Hi%E#:3] FPGA. GPIO 3 16bits (Kl H 110 TR, A
Al R R A BT AE, AT DABC B GPIO FAF— {7 i ok = A= b
A7 HE 5 SRR A8 FH kAR s
R B A A A S AN [F] B D R
BHST) BAT 2 O BLRN IR 1R F2 o) 25 A7 e ik CRAIE T 2R FE 22 4

GPIO FHE®RW FE~, GPIO &kl 0x40010000.
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% 3-19 GPIO &8
s e kA2 AL TE SAiH ik
DATA 0x0000 16 OX---- [15:0]: #7717 a%
DATAOUT 0x0004 16 0x0000 [15:0]: HHtt 27 f7 5%
[15:0]: HrHffifeiE
51 B AEREE R
OUTENSET 0x0010 16 0x0000 5 0: ARk
154 PR =R= L it
5 0: 55NN
OUTENCLR 0x0014 16 0x0000 [15:0]: &K% ffiRe
[15:0]: WEFIIRERE
H 1. % & ALTFUNC
ALTFUNCSET 0x0018 16 0x0000 5 0: ANi%E ALTFUNC
¥ 0: GPIOfEAH 1O
¢ 1: ALTFUNC ZhfE
ALTFUNCCLR 0x001C 16 0x0000 [15:0]: mliEFEIhREERR
[15:0]: Wi fERE R B
5 1. wETHWERE
INTENSET 0x0020 16 0x0000 5 0: ANEEFRliGE
B2:0: AMEREH W
BE 1. TR RE
[15:0]: "l RETERR
5 1: JEERA W GE
INTENCLR 0x0024 16 0x0000 5 0: ANEEEF W
BE0: I REAN TG R
B 1. W RE TS R
INTTYPESET 0x0028 16 0x0000 [15:0]: ThrRAY % E
INTTYPECLR 0x002C 16 0x0000 [15:0]: HBrRALERR
INTPOLSET 0x0030 16 0x0000 [15:0]: "ttt E
INTPOLCLR 0x0034 16 0x0000 [15:0]: Al R
INTSTATUS/ B IR A 2 A7 A
INTCLEAR 0x0038 16 0x0000 B 1S
0x0400-
MASKLOWBYTE | * ooc ™ 16 0x0000
0x0800-
MASKHIGHBYTE | ' coc- 16 0x0000 -
0x0CO00-
Reserved OXOFCE Reserved
PID4 0XFDO HiE 8 0x04 SN ID FFA7Es 4
PID5 O0XFD4 HiE 8 0x00 Y% ID A7 5
PID6 0XFD8 HiE 8 0x00 Y% ID A7 8E 6
PID7 O0XFDC i 8 0x00 Y% ID A7 7
PIDO OXFEO i 8 0x20 Y% ID FA7eE 0
PID1 OXFE4 e 8 0XB8 SN ID FFAFR 1
PID2 OXFES8 e 8 0X1B AN ID FAF s 2
PID3 OXFEC i 8 0X00 SN ID B A7 es 3
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B FethbbwEs | R e | BALE iR

CIDO O0XFFO Wi 8 0X0D M 1D 7450
CID1 OXFF4 Rk 8 0XFO HAIF ID ZA7As 1
CID2 OXFF8 Rk 8 0X05 HAF ID A A74s 2
CID3 OXFFC Rk 8 0XB1 A1 ID 7 A74s 3

3.8.11 @m0

Cortex-M3 ZbFR A& — MNMEUT in 2 10, 35 JTAG 2 10 f1 TPIU
H, XPANE D EGERES] FPGA. JTAG 17 M4 0 754 IEEE1149.1 Yl
U EE AR WS SUR e ST ELy AY et
JTAG-DP ) I5E S B 3= 2 o =3 4 2H e
o JTAG-DP IREHL
o [EAZAF4r (IR) FIMZRAY IR FI45E, HkIEH] ITAG A1 171 BTk i) %7
AT N
o FUEF A MK DR H%E, MhA15 JTAG-DP H 277 a5 %%
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3.8.12 POTERRE

3-36 N fERRGT
OXFFFF_FFFE
SCB
Reserved e 0xE000_EDOO
N
System OxEO00_E100
Control SysTick
Space 0xE000_0000 | SCS 0xE000_E010 0x4001_1000
Reserved OxEO00_E000 GPIO
For External 0x4001_0000
i
e loxA000_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 .
SRAM__15,2000_0000 Timer0
Reserved 0x4000_0000
0x0002_0000
Code flash
0x0000_0000
L1 = 3
3.8.13 i {5 Sk
%= 3-20 Cortex-M3 i {52
$ 1 44 i | ik
A 5
FCLK LD iP5 =
PORESETN TP gL
SYSRESETN TP ARG ENL
GPIO %5
IOEXPOUTPUTO [15:0] i GPIO %t
IOEXPOUTPUTENO [15:0] Lingan GPIO #itH f# gt
IOEXPINPUTI [15:0] LETPAN GPIO fi A\
UART {25
UARTOTXDO Lingad] UARTO Kix(E 5
UART1TXDO i UART1 Ki% (55
UARTOBAUDTICK i UARTO JR 5 s Bh
UART1BAUDTICK i UARTO J AR5 s Bh
UARTORXDI TP UARTO #UE5
UART1RXDI LD UART1 #IE 5
AHB Lite TO SRAM 15
MTXHRESETN Lingad] SRAM E {55
SRAMOADDR [12:0] e o SRAM 135 Hhhik

DS871-1.02
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it I 44 % 75 IF] A

SRAMOWREN s SRAM 5 {#ifig
SRAMOWDATA ol | SRAM AR
SRAMOCS it SRAM FiEf55
SRAMORDATA TP SRAM i3 i Hi

AHB Lite TO Flash #1155

TARGFLASHOHSEL s Flash fE 5k #(5 5
TARGFLASHOHADDR [28:0] s Flash &4 5 Hitik
TARGFLASHOHTRANS [1:0] s Flash &2 4
TARGFLASHOHWRITE s Flash f£4i i 5 f fig
TARGFLASHOHSIZE [2:0] it Flash f& 4 #4752
TARGFLASHOHBURST [2:0] it Flash f&5i R K KIE R EE S
TARGFLASHOHPROT [3:0] s Flash &4 {412 1 281
TARGFLASHOMEMATTR [1:0] i Flash &4 M 17 & 1
TARGFLASHOEXREQ i Flash &4t 515 3K
TARGFLASHOHMASTER [3:0] s Flash f& 4 F 1Lk 3%
TARGFLASHOHWDATA [31:0] i Flash & 45 N##s
TARGFLASHOHMASTLOCK i Flash f& 58 e (55
TARGFLASHOHREADYMUX i Flash &% 5¢ ik
TARGFLASHOHAUSER i Flash f&4i F 7 1325 Huhk
TARGFLASHOHWUSER [3:0] i Flash &4 P 5 AN
TARGFLASHOHRDATA [31:0] LETDAN Flash &4z H s
TARGFLASHOHRUSER [2:0] LETDAN Flash &4 i 28
TARGFLASHOHRESP LETAN Flash 1% 4 AALIE
TARGFLASHOEXRESP LETPAN Flash &4 o e 5
TARGFLASHOHREADYOUT LETPAN Flash &4 78 s 15 5
AHB Lite TARGEXPO ¥ g #: I 1{5 5

TARGEXPOHSEL i R E S
TARGEXPOHADDR [31:0] Y ¥R TS Hihk
TARGEXPOHTRANS [1:0] i ¥ AL R
TARGEXPOHWRITE s ¥R AR S e
TARGEXPOHSIZE [2:0] fi I L R €T DA
TARGEXPOHBURST [2:0] iy TR R R R E
TARGEXPOHPROT [3:0] s T RER R EEES
TARGEXPOMEMATTR [1:0] i H RN A BT
TARGEXPOEXREQ i ¥R AL 1 R
TARGEXPOHMASTER [3:0] i ¥R AR LG
TARGEXPOHWDATA [31:0] i ¥R AL 5 N
TARGEXPOHMASTLOCK s ¥ EAmBEES, HT bitband
TARGEXPOHREADYMUX s ¥ AR e ik
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it I 44 % 75 IF] A

TARGEXPOHAUSER i AR P s ok
TARGEXPOHWUSER [3:0] fa T RAR P 5 NHE
TARGEXPOHRDATA [31:0] LN TR AR v
TARGEXPOHREADYOUT TP T AR 58 R R T
TARGEXPOHRESP TP T AL AL B
TARGEXPOEXRESP TP T RAL A A o e B
TARGEXPOHRUSER [2:0] TP T AR FH P 3t A8

AHB Lite INTEXPO ¥I4a1Ly 4z 0

INITEXPOHRDATA [31:0] i H WITEY AL S ise 2 s
INITEXPOHREADY i WIEWY R B R iR~ E S
INITEXPOHRESP i WA AL e 3
INITEXPOEXRESP i H WIS AL Y o v
INITEXPOHRUSER [2:0] i H WA At 4 P o o
INITEXPOHSEL LETPAN WIEWY AL k15 5
INITEXPOHADDR [31:0] LETPAN WITEAY AL H i 5 H ik
INITEXPOHTRANS [1:0] LETPAN WG A e A
INITEXPOHWRITE LETPAN WG R fE i 5 1 fe
INITEXPOHSIZE [2:0] LN WG A& S A 5
INITEXPOHBURST [2:0] LD WG A R R R B
INITEXPOHPROT [3:0] LETPAN WA AR R 3 5 1Y
INITEXPOMEMATTR [1:0] LETPAN VI AL S N A7 B T
INITEXPOEXREQ LETPAN WY AL S i oK
INITEXPOHMASTER [3:0] LETPAN WIIEWY A Y L%+
INITEXPOHWDATA [31:0] LETDAN WG A& 5 5 NE s
INITEXPOHMASTLOCK LETAN WIEWY BB B e 5
INITEXPOHAUSER LETDAN WG A& 7 55 Hdik
INITEXPOHWUSER LETDAN VI R AE 5 B N
APB #1155

APBTARGEXP2PSTRB [3:0] i APB 145 i 18
APBTARGEXP2PPROT [2:0] i APB 4R R E 5
APBTARGEXP2PSEL i APB fEA ML (5 5
APBTARGEXP2PENABLE i APB {41 1) 5 AN B
APBTARGEXP2PADDR [11:0] i APB & 5 Hi ki
APBTARGEXP2PWRITE it APB f£ 41 5 ffife
APBTARGEXP2PWDATA [31:0] it APB &1 5 Nz
APBTARGEXP2PRDATA [31:0] LD APB & i H Hdis
APBTARGEXP2PREADY LETPAN NN S p O T E A
APBTARGEXP2PSLVERR LETPAN SLVERR /i |3}
RAENIMPAE S
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3.9 USB2.0 PHY

i 1 4 R 75 IF] iR
TR T
Wi LS e Fen
JTAG il M5 5
DAPTDO it JTAG H¥atan
DAPJTAGNSW i it 1'b1, JTAG iz
DAPNTDOEN s JTAG i b B Iz HIE 5
DAPSWDITMS LETPAN JTAG IRFE&LEHE
DAPTDI LETPAN JTAG A
DAPNTRST LETPAN JTAG Efif5 %
DAPSWCLKTCK LTI JTAG W4 E 5
TRACE #1155
TPIUTRACEDATA [3:0] i Trace %t 24
TPIUTRACECLK i Trace % th iy
HHWTERE S
USER_INTO LETPAN Flash %517 41 Brif sk
USER_INT1 HIN Flash H Wik
AR A I |
INTMONITOR it | GPIO FI APBL AhUII SIS
3.9 USB2.0 PHY
3.9.1 $F1E8id

GWINSE #%1% 4> FPGA F=f Witk USB2.0 PHY, iR -
e 480Mbps ##E# %, 3% USBL.1 1.5/12Mbps # %

o HIHEIH
o HUFk

3.9.2 iIs AR EHE SR

USB2.0 PHY a5 UTMI+digital #1 UTMI+AFE(Analog Front End),

FEHFER USB 48 M1 USB PHY.

DS871-1.02
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3 ZMN A

3.9 USB2.0 PHY

DS871-1.02

% 3-21 USB2.0 PHY ixA{E S

Ui 1 44 R T iR
BRI R IE I B E S
CLK o) w7 %8 5y 8bit: 60MHz
HARAr %5~ 16bit: 30MHz
RESET | BHAES, mAN
fERiR ARG S
2’b00: HS &%
XCVRSEL | 2’b01: FS &%
2’b10: LS f&#
2b11: {EFS KL FRIXLS fu, sl LS {1
Yk PR
TERMSEL | 0: HS Z&imflife
1: FS Z&imfiific
SUSPENDM | HiEES
P2 1 2R R A
2’b00: SEO
LINESTATE[1:0] 0 2b01: "JIRE
2b10: KR
2’b11: SE1
BER ARG S
2’b00: 1EHEE
OPMODE [1:0] | 2’b01: JLIKz)
2’b10: AMEEELIIA A NRZI Jwfil
2’b11: ANHB AU EE 1A 5 A E
DP 10 USB #452 iHl
DM 10 USB & i
DATAIN[7:0] | fi 8bit USB ik A
DATAIN[15:8] | i1 8bit USB K ik Hdinii A\
TXVLD | 15 8bit KIXHHEERES S, DATAIN[7:0]8HEA ¥da 15
B
TXVLDH | E gbit RIEKARALRES S, DATAIN[15: 8%k A &k dE 7~
TXREADY o) RIER YRR TR 5
DATAOUTI[7:0] o fik 8bit USB i & 4
DATAOUTI[15:8] 0 15 8bit USB #2544 Hy
RXVLD o E gbit B A fE {55, DATAOUT[7:01 535 A 5357~
RXVLDH o %?zt%t B (55, DATAOUT[15: 813Uk A xids
RXACTIVE %%gl&c{%ﬁz?ﬁ%%, FRBEUCIRASHL O 24 I 2 [7] 2215 5 3t
H¥E
RXERROR o) BRI RIE NG S, SRR R
IDPULLUP | AL ID 2R FfdRE, mA K
HER L R FR IR
IDDIG o) 0: mini-A
1. mini-B
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I

3.9 USB2.0 PHY

DS871-1.02

i 1 44

ik

SESSVLD

A/B A& TE 2 S A R
0: Vbus <0.8V
1: Vbus >2V

VBUSVLD

f87~ Vbus H &2 A 4L
0: Vbus < 4.4V
1: Vbus >4.75V

ADPSNS

$87~ Vbus &
0: Vbus<0.2V
1: Vbus > 0.55V

ADP_PRBEN

ADP #REF LR S RE S 5
1: flifg
0: A

ADPPRB

}87~ Vbus H1 &
0: Vbus <0.6V
1: Vbus > 0.75V

CHARGVBUS

Vbus 7¢ B RE(S 5
0: I7EH
1: B HFH R

DISCHARGEVBUS

Vbus JHHE{HE REAS 5
0: A
1. @ HPH

DPPD

DP 2§ I~ 15K RRaf iz FEFHAF BEAS 5
0: ¥&H FhiH[HZER:E] DP
1: A FhrrEBHZER:S DP

DMPD

DM % I 15K RRah T 4 HL FHAE RE 15
0: ¥%H N fHZER:E] DM
1: A N HZER:S] DM

HOSTDIS

SRR R RE S, R DPPD #1 DMPD & 1
HIRE IR 5 A4 H R

0: AN &IEH:

1: BN &R

TXBITSTUFFEN

f&7~ DATAOUTI[7:0] 1 b i Bl A7 3 78 & T fie
0: MMEREALIETS
1: fEREAIIETE

TXBITSTUFFENH

87~ DATAOUT[15:8]3 11 _E Bt A7 35 76 & 75 R
0: AMEREAI IR
1: fFREALIE

FSLSSERIAL

0: FS 1 LS B RHFIFATE O K%
1: FS Al LS B RHEATH O K%

TXENN

WA M FSLSSERIAL N 1 B A4 %%, B A7 BHREREE 5
ISP A R

TXDAT

R FSLSSERIAL N 1 B AH R, HATEGE

TXSEO

R FSLSSERIAL 4 L B A H 24, 5@l #umh 0

RXDP

WA 2 FSLSSERIAL N 1 B AR, BBk

RXDM

W2 FSLSSERIAL N 1 B AR, BBk

RXRCV

0|00

WA 2 FSLSSERIAL N 1 B AR, BBk

VBUS

O

VBUS 55
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3.9 USB2.0 PHY

DS871-1.02

Uity I 44 % JrlE | HEkR

ID | ID 5%

XIN | RN, SZHFF 12MHZz~24MHz
XOUT ¢} i S

REXT | 1% 12.7K R4z HFH
INTCLK | i SoC #2215 5
CLKRDY o P PLL 845 Th
CLK480PAD o) HrtH ) 480MHz i g

i (SCAN) (55

SCANCLK | P E 5
SCANEN | i RS 5
SCANMODE | ARG S, mAM
TRESETN | PR AES, KA
SCANIN1 | EREELZTTIAN

SCANIN2 | EREHELZTTIAN

SCANIN3 | EREHELZTTIAN

SCANIN4 | EREHELZTTIAN

SCANIN5 | ERERE TN

SCANING | ERERE TN

SCANOUT1 o R

SCANOUT2 o R

SCANOUT3 o) 4 S

SCANOUT4 o) 4 S

SCANOUT5 o) 4 S

SCANOUT6 o) 4 S
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3 ZMN A

3.10 ADC

3.10 ADC

% 3-22 USB2.0 PHY S#{E S

SR AR

ik

DATABUS16_8

BRIk RS
1: 16bit H¥EAr %, S-S CLK Jy 30MHz
0: 8bit Z¥afr%E, Bf4ME5 CLK iy 60MHz

ADP_PRBEN

ADP &R AT REE 5

TEST_MODEJ0]

BIST A (5=

TEST_MODE[4]
TEST_MODE[1]

BIST k%

2'b00: =i BIST X

2’b01: 4% BIST X

2'b10: K% BIST f=

2’b11: FSBUS BIST Az i3 4 Kk

TEST_MODE[2]

0: 8bit %% BIST
1: 16bit 7% BIST

TEST_MODE[3]

0: ¥ 7[H3f BIST
1: FHLEIFR BIST

HSDRV1

R IRE T EEAE T,  IE R SRR T

HSDRVO

R IRE T EEAE T, IR IR T

CLK_SEL

B RIS 5
0: #MEBERHR XIN/XOUT
1: SoC W#EH 8 INTCLK

M[3: O]

T, M iR, BRIAME O
0: 174

1. M

2: 27040

3: 34040

15: 15 4345

N[5: 0]

T, N R4, BRiAME 6'b101000
Y2 363

0 fl 1. 2%/

2:2 34

3: 34340

63: 63 43Hi

C[1: 0]

FIF, - e R RS 5, BRI 40uA
2'b00: 30UA
2'b01: 40UuA
2'b10: 50UA
2'b11: 60UA

FOC_LOCK

FFmht, BRAE O
0: BUHES H PLL AR
1: BSES —BEH NEH T

3.10.1 $F4HHA

DS871-1.02

GWINSE %1% 4 FPGA F= i WEEE L 7 — 8 il H.if 12bit SAR
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3 ZMN A 3.11 I

FREC s, & KMRIhRE, (RN, =shSPERER ik ADC.
ENASTERELT T

o HHIER. K 1IMHz
e AT >81dB SFDR, >62db SINAD
o ZMEMEfRE: INL<1LSB, DNL<0.5LSB, JT2fg

3.10.2 is A5

% 3-23 ADC #HOES

it 1 4 FR Jim | ik

CLK | i NS S, IR folk K T4 T 16 SR EESIR

R A52E 16MHz

PD | HHEEY, ZESHENLE, fWHo
SoC | REEINE, HRME IMHz
S[2: 0] | WIEEREE S

CH[7:0] | YASCBCR EPLTPN

EOC ¢} gk

B[11: O] o AID sk 3
+® 324 BEEFRER

S[2: 0] IR )4 N\

3b111 CH[7]

3'b110 CHI6]

3'b101 CHI5]

3'b100 CH[4]

3'b011 CHI3]

3'b010 CH[2]

3'b001 CH[1]

3'b000 CHIO]

3.11 Bk

i B YR AT FPGA =it REI N H 2R H B . GWINSE R4 4
FPGA 7= L 7 4 F 4 B Bl M 4% (GCLK), B 45IER 328 B A % .
47 GCLK %5, bt 7 ik i 4 HCLK %5 . e ok, IS $2 4L T 8 AHER(PLL),
SRR BT

3.11.1 £//ET#h 4L

GCLK £ GWINSE £%1% 4 FPGA F= i 2 2 R0 A, /i L. R
NEIE, B FIEHRAE 8 A~ GCLK W% . GCLK [ A gk i 4 s 6045 4 FH i i
B N7 THIRN S 38 A 2k B8, A FH 2 FH O i N8 BB AS o8 d P) I A 1 B
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3 SN 3.11 I 4

& 3-37 GWINSE-2C iR iR

I/O BankO
| L |
T
5 =}
W L R L m
g g
Y m s
B
| Ll |
I/O Bank2

. |ioBank [ | Howk
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3 ik

3.11 I

DS871-1.02

& 3-38 GCLK KR TRE

FBRL

GCLKO

T
Z

GCLK1

{P /

1

GCLK2

300d g 3004 g 3004 g

<

S

GCLK3

Oa

[
L

oa g 301

GCLK4

RS

L

GCLK5

3004 g 30

\ @ /

%)
m
(o
m
9]
=
o
B
w
K=

CE
o GCLKO
g
3 Q
]
>
CE
o GCLK1
g
S Q
" @
CE
o GCLK2
g
) Q
TR
_
CE
o GCLK3
lw)
) Q
TR
_
CE
- ZIRR
- O GCLK4
@ S
]
_
CE
o GCLK5
o
3 Q
]
>

GCLK7

o]
e
!
:

w
k=]

SELECTOR([3:0]

GCLK?

GCLK6

[Srelel

i#jid DQCE(Dynamic Quadrant Clock Enable) m] )73 JF/55 ]
GCLKO~GCLK5, X[ GCLKO~GCLKS5 It4f, GCLKO~GCLKS5 K5 1 P &6
WHANEE, I FRAR T 231 S AR ThEE

3-39 DQCE Z&#I~=E

CE

CLKIN

\ 4

CL

~

DQCE

}{ - CLKOUT
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3 45 3.11 I

A\

I

N R IR GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)#z ],
K 3-40 filzr, WERIZAE R LUEE CRU 76 DUANE Bl A\ 2 A sh A& 88, fr
AN T R N e

& 340 DCS #EOREE

CLKSEL[3:0] [ >/ >

SELFORCE .

CLKO >
DCS ——___ > CLKOUT
CLK1I[ >——>
CLK2 [ >———>

CLK3[— >——>

DCS "] LAFC & A LA T LA
1. DCS Rising Edge # 5{,

HIAE AT R B ETHIT R R N R 1, AR B TR e e
NWrref, & 3-41 o

3-41 DCS Rising Edge &3 TR FREE

CLKSEL[U] szitch to clkd at nesxt ol rising E:IgE|

At next clkd rising edge ocutput goes to "1™

CLKSEL[1] \ [ \

At next clk1 rising edge ocutput goes to "1”

CLKO

CLK1 _ | | | | L & I | | | I | | | / | |
¥ h J ¥ hi

CLKOUT J I [ I L

2. DCS Falling Edge 15,

HIAE S AT PRI B AR N B S R N R O, BT BN Bk (10 1 PR Jm e
NFrit g, a0l 3-42 s

3-42 DCS Falling Edge &3 THIRFREE

CLKSEL[O] __ . | switch to olkD at next clk falling EJHL\ |

CLKSEL[1] \ | \At next clkd falling sdge output goss to 0" | At mext ol falling =dg= output gass to 0

CLKD

CLK1 . 1 [ ] | [

CLKOUT —l|—|_|—|_|—| y f [ 1 I l / [ LI

3. Clock Buffer 5,
WA, DCS M A H Clock buffer.
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3 SN 3.11 I 4

3.11.2 $iEEF
IR ER B 2 — b B Az ] FLE , 9T FRBAH R (PLL, Phase-locked Loop).
) FH MR N )2 25 B B 5 42 T PR % N S8R5 15 5 AR AR A .
GWINSE %174 FPGA 7= /i) PLL fEH e g $2 4 mT DLZE-& i I i
R, @ B AS RS 500] DLSEAT b () 4 3 8 B (1 RN 20 30 « AR 1 3
5 S L R T
PLL e ) 25 #HE B an 1 3-43 Fioso
& 3-43 PLL =-=E

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

U D

3
DIV

> 4’D‘D CLKOUTD
N A T ‘
D00

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

Detector > LoCK
CLKIN > > DIV [—»
PFD >
: > CLKOUT
+ [—» VCO |—>» VCODIV >
IcP
CLKFB L
[— > CLKOUTP
FBDIV |—»| «—| LPF |e—> PS&DCA > L
A A

> CLKOUTD3

FBDSEL[:0] [ >—%

TT
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3 SN 3.11 I 4
PLL ¥ [ 5€ X ik 3-25 fizw
F 3-25 PLL 3 OENX
Uity 1 44 B 55 iR
CLKIN [5: 0] LN 1Rk TN
CLKFB HIN LR TN
RESET LN PLL &3 &AL
RESET_P PN PLL ¢ (Power Down) {55
IDSEL [5: 0] A A IDIV AL, JiH 1~64
FBDSEL [5: 0] | %A A1 FBDIV {H, il 1~64
PSDA[3: 0] HIN AL IS (LT 20
DUTYDA[3: 0] | %A BNAS 7 723 e CF BRI 20)
FDLY [3: 0] LN CLKOUTP 375 fEiR #% il
CLKOUT Lingas] TCAAALAN 5 2= LE 1A HE A s B i H
CLKOUTP e oy AL (5 7= LU R B i e H
n K EH CLKOUT & CLKOUTP 4 it 4f (1 SDIV
CLKOUTD Lingas] B
N 5K [ CLKOUT B{, CLKOUTP 4344 ( i1 DIV3
CLKOUTD3 | ¥t SRR, DIV AR R 3)
PLL 8 E f57~:
LOCK s 1: B,
0: KA
PLL )% B 805 5 v] LB AN PLL B804 iAW r] D& I8 it &2
At LA R EME S mIEN PG S BRI EAES 5. PLL FRGHE 5]
PLZ AN PLL G55 S I, ] DLl Se2k it 25 1 4 R it 84S
T EIENPME S BT AR E T .
GWINSE £7%1% 4 FPGA F= i) PLL T RESEE S % % 4-20 HiAHFR
RS0,
PLL AJ %4 A B8 CLKIN 47 A2 1 2 CRE A 0 500D, 18 A X -
[ ) fCLKOUT = (fCLK|N*FBD|V)/|D|V
® fyco = feikout*ODIV
o fCLKOUTD = fCLKOUT/SDIV
[ fPFD = fCLKIN/IDIV = fCLKOUT/FBDIV
Ve
o foiun NHIAN#F CLKIN 4%,
® foikour N CLKOUT 1 CLKOUTP 45 .
e foikouto N CLKOUTD I 414, CLKOUTD & CLKOUT 434 j (i 4
o fprp N PFD SAHSINE, fprp f/IMEA/NT 3MHZ,
R W] 38 4% IDIV. FBDIV. ODIV. SDIV 345 FI 3 88 45 2 (¥ I 4 (5 5
DS871-1.02 60(81)




3 ZMN A 3.12 K4

3.11.3 SiEAT$h
GWINSE #7524 FPGA 7= i ) Er sl i 8 HCLK 7] PLSZRE 1/0 52l

VEREBIE AL, &L I IBRHIRIN B R0 AR A% far i Lo e iE 6, anls 3-44
B o

& 3-44 GWINSE-2C HCLK ==&

I/0 BankO
| L |
T
S 0
WL L R L | w
> 3
w| - D S
B
| L |
I/0 Bank?2
| |oBank || HCLK

3.12 K%

YE A% CRU I #kb 76, GWAINSE %7144 FPGA 7= 2t 7RG+
BRKETEIRE, EHTRE. meigE. BEMREESRERES.

3.13 £ /{FEEN

GWINSE #%1%4 FPGA FE il & — N E SR E BN MY, Bz
FEE R R N SR, v R R DR B AL R R B E AL, CFU AiTIIO
W B A7 A ] DU B E

3.14 iz 2

GWINSE #5144 FPGA 7= i 3 #F SRAM 4ufE A1 Flash 4wfE. Flash
R A RE SRR A N Flash ZmfE S FF b Flash 4afs, 4h, XREA W
DUAL BOOT Zhfg, H P nr IRE B & 7 EZ2% BC B 2UE & 1 /4N Flash
W

GWINSE #4144 FPGA 7= b 1 >k 5@ F 1Y ITAG I & B 04%,
7 Fr e 72 SRR [ GowinCONFIG FE B, T2k 6 Fii=t:
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL #1 CPU. i #sft15
FFITAG A1 AUTO BOOT £ 4 7 BLE 2 W UG290, Gowin # Z/FPGA
i G FEHL BT
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3 ZMN A 3.15 ANk

3.14.1 SRAM 432

GWI1NSE #7%1%4 FPGA 7/ [t) SRAM 4ife, fFk PG HEER T
W B B .

3.14.2 Flash &#%

Flash Zw A2 BB & s 7 e N Flash #t6. FHE, TEESIEM A
M Flash ¥.ooi%i% %) SRAM FC B #.5T . 75 S ) LA = R0 sl T BL5E B
WOIBCE, XPECE A WoN “PUd i sh/BEry 587, GWINSE R%1% 4
FPGA 7= i SCRFAME Flash ZrfE e sURIXNUS s, 41 BERHE S L
UG290, Gowin FPGA /43 4 FEH & T

3.15 A&

GWINSE #%1% 4 FPGA F=fWik T — N Wik, F N EIREft ]
AR P el I el oRS BE AT A £5%, gRfEid AR Ty MSPI g FE A AR AL
BiJF . GWINSE #5124 FPGA 72 i P i iR B AR 2 an 3k 3-26 AT w

£ 3-26 GWINSE-2C K N &R 3R

[E IS B L B I

0 2 5MHz" 8 7.5MHz 16 15.0MHz
1 5.4MHz 9 8.0MHz 17 17.1MHz
2 5.7MHz 10 8.6MHz 18 20.0MHz
3 6.0MHz 11 9.2MHz 19 24.0MHz
4 6.3MHz 12 10.0MHz 20 30.0MHz
5 6.6MHz 13 10.9MHz 21 40.0MHz
6 6.9MHz 14 12.0MHz 22 60.0MHz
7 7.4MHz 15 13.3MHz 23 120MHZ2
e

o [LBRAHIHIE

o [2I A& T MSPI Zmfi izl

Fr AR dIRIE R BLOY P et SR ORI B YR, B ECE TAES L Wk
21k 64 PR BRI

B e ] LUE T I R AR EAS R fou=240MHz/Param.
HA 5% Param NECE S8, TGN 2~128, W HH{H%.
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3.15 A NP

DS871-1.02

S

vE!
FEVAEHERE I AR S AF L ARV H A v = 2 SRR, R AR 2R e AR i Bl )
WS, @ FEARIEITAT 8 FESRE AR I AR A S ARV B s 00 IR TAF
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4 BRI 4.1 TAEZAM:

4.1 TE&%H

4.1.1 #Ex R AIEE
* 41 B EAIEE
EAS R BAME | KME
Vee ZHLE -0.5v 1.32V
Vccox I/O Bank HiJ& -0.5v 3.75V
Veor LX F5 A 4 By Fi -0.5V 1.98V
UX Jie A 4l Bl o -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature 2R -40°C +125C
41.2 HETIECE
xR 42 ETIEEHR
ES EjE B/ME > ONE]
Vee ZHE 1.14V 1.26V
LX fRA#54F 1/0 Bank HiE 1.14v 1.89V
UX KA #8544 110 Bank HiJE
UX FRA 31 Veex # KT EE T Vecox 1.14v 3.465V
Vecox LV MAZ$1F 1/0 Bank L& 1.14V 3.465V
LX A4 B H 1.71V 1.89V
UX JieA a4 B LS 2.375V 3.465V
Veex LV A 2444 B LS 1.71V 3.465V
SETR (R
Ticom (Junction temperature Commercial operation) 0C +85C
g (k)
TInD (Junction temperature Industrial operation) -40°C +100°C
VE!

A [R5 1 i R A L (S B 22 % UG872, GWINSE-2C /4 Pinout EAH-
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an)
(alay

4 BRI 4.2 ESD

413 BiF EARE
& 4-3 BiFEARE
B S iR &/ME JAYAE = NI:
FLR L& B R
Travp (Power supply ramp rates for | 0.6mV/us - 6mV/us
all power supplies)
4.1.4 AR
R 4-4 PR
B S iR A 1/O 1Y = NI:
AT =
Ins (Input or 1/O leakage current) O<Vin<Vir(MAX) | 1/O 150uA
an NI HLIA TDI,TDO,
Ins (Input or I/O leakage current) O<Vin<VIH(MAX) | s Tok | 120UA
4.1.5 POR %¥t4%
R 45POR HESH
4R EifB /ME RNE
POR HEfH Power on reset voltage of Vcc TBD TBD
4.2 ESD 14 gE
% 4-6 GWINSE ESD - HBM
Fa s CS36 QN32 QN48 LQ144
GWI1INSE-2C HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V
GWI1NSE-2C HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V
%R 4-7 GWINSE ESD - CDM
A CS36 QN32 QN48 LQ144
GWI1NSE-2C CDM>500V CDM>500V CDM>500V CDM>500V
GWI1NSE-2C CDM>500V CDM>500V CDM>500V CDM>500V
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4.3 DC H/ 45k

4.3 DC BB 544

4.3.1 #HETIEBE DC BSFH

% 48 ETHEEEM DC LS4
EAS it F1 wR/MA WRME | RN
I 110 i NI 3 (Input or 1/O Veco<Vin<Vi(MAX) | - - 210pA
I leakage) OV<Vin<Veco - - 10pA
/O _EHi s
lPu (1/0 Active Pull-up Current) 0<Vin<0.7Veco 30pA 150pA
/O T LR
lPo (1/0 Active Pull-down Current) Vi(MAX)<Vin<Veco | 30pA 150pA
SV ARFRAIC LTI R 22 R
IBHLS (Bus Hold Low Sustaining Vin=V L (MAX) 30pA - -
Current)
SVE AR P I R AR AR
IgHHs (Bus Hold High Sustaining Vin=0.7Vcco -30pA - -
Current)
KB ORFFAC P I e 8 U
leHLo (Bus Hold Low Overdrive 0sVinEVeco - - 150pA
Current)
SRR P R
lgrHO (BusHoldHigh Overdrive 0sVinsVeco - - -150pA
Current)
SRR R A rS L (Buss
Vet hold trip points) Vi(MAX) Vin(MIN)
/O L7
c1 (I/0 Capacitance) 5pF 8pF
Veco=33V, . 4g2mv | -
Hysteresis= Large
Veco=2-3V, : 302mv | -
Hysteresis= Large
Vcco:l.SV, _ 152mvV _
Hysteresis= Large
Vcco:l.5v, _ _
v f NIR ¥ (Hysteresis for Hysteresis= Large 94mvV
HYST | Schmitt Trigge inputs) Veco=3.3V, ] oa0my | -
Hysteresis= Small
Vcco:2.5v, _ _
Hysteresis= Small 150mv
Vcco:l.SV, _ _
Hysteresis= Small 75mv
Vccozl.sv, _ _
Hysteresis= Small 47mv
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4 S HE 4.3 DC A4
4.3.2 B7SH R
T 4IBESHEER
25 iR PERA | B B/ME 7R A B KAE
loc Core HLURHLiL UX A | GWINSE-2C | TBD TBD TBD
Vee=1.2V
Veex HEL R LR TBD
| (Veo=3.3V) UX A | GWINSE-2C TBD TBD
CCX S S
Veex HLIE HLE GWINSE-2C | TBD
(Ve=2.5) UX A TBD TBD
oo I/O Ba_nk VLV UX 5 GWINSE-2C | TBD TBD TBD
(Veco=2.5V)
H0# Core HLJEHL GWINSE-2C | TBD
| g
cc 7 (Vee=1.2V) UX A TBD TBD
s JE LR GWINSE-2C | TBD
leex ﬁD%ZHTchx YR FELR UX fi A TBD TBD
(Veex=3.3V)
HnZkm 110 Bank HLj TBD
| ) UX GWI1NSE-2C TBD TBD
eee HLIf (Veco=2.5V) s
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4.3 DC H/ 45k

433 I/O #HEFETIEHHE
#+ 4-10 /O #HEETIEEH
o TR Veco(V) HINITRIEY Vrer(V)
5/ ME. AR S YN 5/ ME. B RUAE B RAE
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
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 11 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25_11 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 15 1.7
SSTL33 1l 3.135 3.3 3.465 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 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
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 3.465 - - -
SSTL33D Il 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -
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P 4.3 DC B 4F1E
4.3.4 Bif 1/0 DC BB S 44
# 4-11 3% /O DC B S 451¢

LK ViL Vi VoL Vo!4 lo lon
Min | Max Min Max | (Max) | (Min) (MA) | (mA)

4 4

8 8

wﬂ’gg?’?’ 0.3V 0.8V 2.0V sev 04 | Voo 04V iz iz
24 | -24

02V | Veeo0.2V |01 |-0.1

4 4

8 8

LVCMOS25 | -0.3V | 0.7V 1.7V sev Y Voo 0V F 12
16 | -16

02V | Veeo0.2V |01 |-0.1

4 4

04V | Veco0.4V | 8 -8

LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V TERIET
ooy | Veco02V |01 | -01

0.4V Veeo-04V | 4

LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 8 8
02V | Veeo0.2V |01 |01

0.4V Veeo-0.4V 2 =

LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 6 -6
02V | Veeo0.2V |01 |01

PCI33 -0.3V | 0.3*Veeo 0.5*Veco | 3.6V| 0.1%Veeo| 0.9Veco | 1.5 | -05
SSTL33 | | -0.3V| Vrer-0.2V Vreet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Veer-0.18V | Vegrt0.18V | 3.6V | 054V | Veco-0.62V | 8 8
SSTL25 Il | -0.3V | Vrer0.18V | Veee+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V | Vegr0.125V | Veget0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vagr-0.125V | Vaget0.125V | 3.6V | 0.40V | Veco-0.40V | 8 -8
SSTL15 | -0.3V | Vger0.1V Vier+ 0.1V | 3.6V 040V | Veco-0.40V | 8 -8
HSTL18 | | -0.3V | Vger-0.1V Vier+ 0.1V | 3.6V 040V | Veco-0.40V| 8 -8
HSTL18 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
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4 AR 4.4 ACITF =51
4.3.5 4% 1/0 DC BB 5454
& 412 £45 /O DC ES 4514
LVDS25
R ik AR A SN IO 5 & N <K )
LD ERES -
Vina,Vine (Input Voltage) 0 2.4 \Y
LA N L Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
. N . . Difference
AN L]\
V1Hp '%hﬂ iﬁﬁ )I\dlj % (Differential Input Between the Two | £100 - - mV
reshold) Inputs
. Power On or
iy i N\ FIAL(Input Current) Power Off - - +10 | pA
i H1 = FELF-(Output High Voltage _ ] ]
Vo for Vop of Vo) R =100Q 1.60 Vv
1% H S (Output Low Voltage _ ] ]
VoL for Vop of Vo) R =100Q 0.9 Vv
7% B by 4 fL JE (Output Voltage | (Vop - Vow),
Voo Differential) Rr=100Q 250 350 1450 | mV
S A O S S € A N
AVop (Change in Vgp Between High - - 50 mV
and Low)
Vos 1 (Output Voltage Offset) (RVT‘iP1 ogo Vow/2, | 1 195 | 120 | 1375 |V
% E A5 Ak (Change in Vos ] ]
AVos Between High and Low) 50 mv
. N VOD = 0V %E@'iﬁﬁ
I T HLR — - - 15 mA
s L FLT b
4.4 AC/H X414
44110 EE
R 4-131/0 8 H
B i Ut B Min Max BAT
fmax 1O e KA GWINSE-2C | - 150M Hz
fumax_Lvos LVDS f KR | GWINSE-2C | - 400M Hz
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4 BRI 4.4 ACIHT Rk
4.4.2 CFU FF<4514
% 4-14 CFU R ESH¥
. R X
LT sk — HLfL
Min Max
tLUT4_CFU LUT4 ﬁﬁ(LUT“- delay) - 0.674 ns
tLUTS_CFU LUTS EE(LUTS delaY) - 1.388 ns
tLUTG_CFU LUT6 EE(LUTG delaY) - 2.01 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delay) - 2.632 ns
tLUTS_CFU LUT8 EE(LUTB delay) - 3.254 ns
; B0/ B A7 4% i N 7] (Set/Reset to | _ 1.86 ns
SRCFU Register output) '
; 4 31 27 A7 25 % H I [E] (Clock to Register | 0.76 ns
CO_CFU output) .
4.4.3 B§hF0 I/O FF4FE
& 4-15 SMEBFF R4
" -5 -6 X
HFR VA A : : AT
Min Max Min Max
Clocks TBD TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay TBD TBD TBD TBD TBD TBD
General I/0O Pin Parameters | TBD TBD TBD TBD TBD TBD
4.4.4 Gearbox FF X414
3= 4-16 Gearbox I 553
HFR i HRE BT
FMAXiopr 2:1Gearbox i N\ Ak 4 TBD MHz
FMAXipesa 4:1Gearbox i N K 40 TBD MHz
FMAXDESS 8:1Gearbox iﬁﬁ)\ﬂ%jﬁﬂ‘ifﬁﬁ TBD MHz
FMAXipeo 7:1Gearbox % N\ B ok 4 TBD MHz
FMAX|DE510 10:1Gearbox iﬁﬁ)\ﬂ%j{jﬁ%ﬁﬁ TBD MHz
FMAXobpRr 1:2Gearbox iy N 5 K F 4 TBD MHz
FMAXoseRra 1:4Gearbox iy N\ 5 K F i TBD MHz
FMAXOSERg 1:8Gearbox iﬁﬁ)\ﬂ%jﬁiﬁi TBD MHz
FMAXOWDEO 1:7Gearbox iﬁﬁ)\ﬂ%jﬁiﬁi TBD MHz
FMAXOSERlo 1:10Gearbox iﬁﬁ)\ﬂ%j(jf}/}:ﬁ TBD MHz
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4.4 ACITT =451

4.4.5 B-SRAM Fx$5t%

% 4-17 B-SRAM B S

75 ik IR T
Min Max
BSRAM 3zl 1k /548 (14 I 2] 4 L 4
tcoap_ssram (Clock to output time of read - 5.10 ns
address/data)
¢ BSRAM it 75 77 % F I B 311 H A IS i 056 | ns
COOR_BSRAM (Clock to output time of output register) '
4.4.6 DSP FF X451
2 4-18 DSP B FESH
- L THEEEL -
i ik Min Max AL
¢ 0N B A7 A I Bh 21 %41 HH ZE B (Clock to . 4.80 ns
COIR_DSP output time of input register) '
; TR ET A7 A [ s b 21 %5 A B (Clock to ) 240 | ns
COPR_DSP output time of pipeline register) '
; 0 ) B A7 A RTS8 21 % H ZE B (Clock to . 0.84 ns
COOR_DSP output time of output register) '
4.4.7 R AR <45
£ 419 FASRIRFESH
SR Tt B w/ME BRI SN
H S 5 A%
w7 GW1NSE-2C 114MHz 120MHz 126MHz
¢ (0 ~+857C)
MAX H = £ 27
B R A%
(-40 ~ +100°C) GWINSE-2C 108MHz 120MHz 132MHz
tor LR R 43% 50% 57%
torair fn H IR R B 0.01UIPP 0.012UIPP | 0.02UIPP
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4 SRR 4.5 Cortex-M3 H/ <51
4.4.8 FIHEIAF
F+ 4-20 SIS H
Erdas HEER B w/ME wNAE
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 1200MHZ
CLKOUT 3.125MHZ | 600MHZ
GWI1NSE-2C
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 4A80MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 1200MHZ
CLKOUT 3.125MHZ | 600MHZ
GW1NSE-4C
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ A80MHZ
4.5 Cortex-M3 BB 454
4.5.1 DC BS54
£ 4-21 B
KA
=) ik AT
/ME YN
Ivee VCC H KH 7 - 100 mA
lvss VSS HKHLI - -100 mA
ling e HELR - +/-5 mA
4.5.2 AC BS454
F 422 RHHSH
FIA%
e ik R AT
e/ ME YN
f AHB I 4i#i% | GWINSE-2C 0 30 MHz
HCLK I O 80 MHZ
¢ APB I415i% | GWINSE-4C 0 30 MHz
PCLK AN O 80 MHZ
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4.6 I IAAF AUk

4.6 A PIRNFR ST

4.6.1 DC BS %

%* 4-23 AFINTE DC B 5%

- o Firs o
ie) ik BN e LEE (A
IVCCread Vee SR HLI - 1.4 mA
IVCCXread | Veox BEEAF HLIL - 0.6 mA
IVCCprog Vee S - 0.2 mA
IVCCXprog | Veex S HLIR - 2.2 mA
IVCCerase Ve HEBREAE IR - 0.2 mA
IVCCXerase | Veox HERRERIERIT | - 2.3 mA
libLE-Vee Vce IDLE HfR - 10 uA
libLE-veex Veex IDLE HLI - 100 uA
Iy NI LI - 0.1 uA
lLo it Y HEL IR - 0.1 uA
Verer WEIEF AL | 1.14 1.26 v

WEIE N Favl)a | 1.176 1.224 v

WEIEFFaLH | 0.94 1.06 v
VvrerF1v v N

WEIEFfFavl)a | 0.97 1.03 v
Vi N HF - 0.1*Vce \Y
ViH PN IR 0.9* Ve - \Vj
Vol iy H A R T - 0.1* Ve Y,
Vo i e P 0.9* Vce - \Y
tPrOG EERAER 8] - 30 us
tser TR RN ] - 2 mA
tver TP 5 It (1] - 10 mA
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4.6 I IAAF AUk

4.6.2 AC BBS 454
#* 4-24 AP INGERFSH
FIAE
55 1P L:ER 1Y)
o BME | BOAE -
tAS Hb ik 37 B () 2 ns
tHS bk AR s (1] 2 ns
tS 5 R [ 4 S ] 5 ns
tH BRI RR PR AR TR 5 ns
tDS B 3 ST (] 5 ns
tDH B PR AR A ) 5 ns
tAC 30 ns
ACR - Eiana: Nyl 80 s
tHZ 1= B2 OE A8 i Hi - e 1] 3 ns
tAE AE 5 HE P[] 10 ns
tAEL AE 1% H P (1] 10 ns
tAAD FHREVE N AE 2 AE 1R [A] 30 ns
tAADR FIEDIRAS N AE 3] AE ZEIR I ] 80 ns
tTR NVSTR A3 JE TBIT At 1] 100 ns
H¥/E T NVSTR EFHEE] TBIT
r TR %0 e
TUEERRIE N NVSTR EIHE S
(TF TBIT F IR 2 ms
R R E N NVSTR _ETHE S
trF TBIT T FAT IS ] 10 ms
iNVSTRH | NVSTR EFHREIAE EFIREE | ns
1]
NVSTRL N\{STR TSR] TBIT | PRV 53 50 ns
B (1]
tCS CS Z7E 10 ns
tRCH FERVETS CS {4 [a] 0 ns
tWCH HEAET CS {RIFAE] 10 ns
tECH BEREAE T CS R4t 10 ns
tDOH AE H 203 B H g Ta] 5 ns
tOS SR E R A ] 1 ns
tOH A B LR IR [H] 30 ns
tOHR [ PRAS T A e OR R[] 80 ns
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4 HURFE 4.6 I IAAF AUk

4.6.3 F{ERTFE
B 4-1 REER
AooR Y - JaEama.

X
>

——
tAS) tAH HAEL : tAE
AE 4}5—\"; T\—
:'u'tcsﬁ tAADHAADR ¥ E
cs | HFE 5 i .
P »e y ’ : —H
pot0s HOHAOHR ; : : HRCH
OE A ; ' /T l ‘:'
ACHACR ‘E’ N ACIHACR f DOH |1
pouT —— I s Ay —
& 4-2 5HREER
ADDR [ e |
* ths E: tAH ¥ = HAEL =‘= tAE =
AE # % / X
,otes
cs i - .
A h:‘ tH e
PROG # + ph i
EEA toH i
DN | /| /R B
— e
NVETR tNVSTF{H?:é \r ;.é 5’:
Yt TNVSTRL ) kb f
TBIT # % L S N
4-3 THERER
ADDR
i« we ¥
ias : taH ! tAEL tAE .
AE —;'4—\": X A
s ":
CS - W
e :
vt ) H !
SERA AL T / N, .
—w —
tHVSTRH, ,
' ! tECH
NVSTR i " # *
: : ' tTF
TR VtNVSTRL ,

T TN /X
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4 BRI 4.7 ADC s SR

FE 4-4 $ERBEREE
ADDR SRR
e " pot y
B am tAEL tAE
AE L E T ¥ £
cs £+ h
— ¥ :
vots tH : H
MASE i . ; * ; Y :
tHVSTRH! —
: ! tECH
NVSTR ¥ . £ g8
DETERg s "
; | tNVSTRL :
TBIT P B

4.7 ADC BS54

4.7.1 ADC E#FF

ADC NCRFERRA A NS 5 2 F 46 56 i Hh 80 715 5 75 22 16 /NI B 3,
AT 4 A B R I SRRAE A GRS, S5 12 ASIHBP R Sk EE4T SAR B0, A=
A A 5 - ECO 5 S 1L 16 NI B JHAR Oy my P, Ron — IR B 5 il
A B BEE EOC (1 BT i

4-5 ADC $HBT
< 16 cycle >
< 12 cycle 3
BsA T .
CLK I i i
— S :
T ;
s0C ﬂ ;
FfE / \
EQC : ;)'Z_\
_hiT :|_E||‘_
B[11: 0] INVALID X BN
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4 A 4.7 ADC HIS 45
& 4-25 ADC FF &%
o " Firk N
(i) it M s LX)
CLK I ] 34 62.5 - ns
Ts SoC Z7H}[a] 0 - ns
Tw SoC {RFHT [H] 10 - ns
To_eoc EOC LR [A] - 13.5 ns
Toe 0 HH B3O A AR B (1] - 16 ns
4.7.2 BE4FHSH
& 426 ADC B55H
" " itk N
o fiid BME B e
DC /%
it %ﬁz?iﬁ‘}tﬂmﬁz 12 bit
INL LR +/-0.84 LSB
DNL L oy +/- 0.46 LSB
A% 22 Gz 0.45 %FS
W AR 2 W 0.02 %FS
[EPREIPN
CHI[7: 0] B By 4 A\ VG 0.01*VREF 0.99*VREF | V
CIN LTPANGER 11.52 pF
L2 TS
SoC RIS 1 MHz
CLK ERINEZ 16 MHz
HoRmbaeis | HoEi iR 12 I 4 ] 4
RS
N 64.8(Fin=1.47K) DB
SINAD (L4 :
62.6(Fin=107K) DB
- 84.9(Fin=1.47K) DB
SFDR ToA BB A TG :
81.7(Fin=107K) DB
-104(Fin=1.47K) DB
HD2 TUEB R :
-87.1(Fin=107K) DB
HD3 — -94.1(Fin=1.47K) DB
-80.6(Fin=107K) DB
-87.2(Fin=1.47K) DB
THD SRR (1L _
-79.3(Fin=107K) DB
ENOB S 10.5(Fin=1.47K) bit
10.1(Fin=107K) bit
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4 AR 4.8 nfEHE O e ArdE
" Ak N

o it HME YR e

SEHE

VREF SEHR 0.5*Vceoo Vceoo Vv

LIS TN

ViH LN R 0.7*Vcce Vee \Vj

Vi AR HF 0 0.3* Ve \Y;

s B[11: 0]

Vo i e EL T 0.7* Ve \Y

Vou fan AR HLP 0.3* Ve \Y

HE L

Vecoo RS 7 HL 2.97 3.3 3.63 Y,

Vee ek 1.08 1.2 1.32 \Y;

lvecoo AT F 750(Fin=107K) uA

lvee W 4(Fin=107K) uA

Ipa KT LR 0.15 mA

4.8 dmigiE O FiRE

DS871-1.02

GWINSE %7414 4> FPGA 7= 5 GowinCONFIG it B i =5 £ ik 6 Fh,
AFE B B sER L SRR MSPI . SSPI # . CPU # . SERIAL
R, VAR EHE S L UG290, Gowin FPGA /48 M & -F /i -
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5 ST HEE

5.1 4

5.1 st

Product Series — 1T

bE

5%%1421 BER

KT HBERY R EHBENFAEE, 1§55 2.2 = BHI1ER & 2.3 HEEBAIE.
R I7 3 B 5 20 14 /N 2 1 (Littl e Bee ™) S i o 1 R A BE O 5% i 98 ek B AN A

T2 PR A A 2SR FH WUAR BRI, U C6/15, C5/14 25, 35 1 7715k 5% F 2 Tl 2 bR,
Ji LA R — 85 P AT DA T sk 2 3 2 TS ()AL S (C) o Tk g mnilil E 100°C,
Mk b i 85°C, BT LA — it A Wi i b 2 S A IR E S 6, AE TN
FH P 2R 25 A 5

5-1 GW1NSE-2C/GWINSE-4C EH-H & 753E - ES

GWINSE

Core Supply Voltage

GWINSE - XX X C XXXXXX ES

Optional Suffix
ES: Engineering Sample

LX Vcex:1.8V
UX Vcex:2.5V/3.3V —— Package Type
LQ144 (LQFP144,0.5mm)
Logic Density QN48 (QFN48,0.4mm)
2 1,728 LUTs
4 4,608 LUTs

C:ARM Cortex-M3
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5 BT (L 5.2 BFEIEIRIURDI

& 5-2 GWINSE-2C/GWINSE-4C &% & 75 5% - Production
GWINSE - XX X C XXXXXX CX/IX

Product Series ———
GWINSE Grade .
C Commercial
Core Supply Voltage I Industrial
LX Veex:1.8V Speed
UX Vcex:2.5V/3.3V 4 Slowest /5 /6 Fastest
Logic Density ————————— Package Type
2 1,728 LUTs LQ144 (LQFP144,0.5mm)
4 4,608 LUTs QN48 (QFN48,0.4mm)

C:ARM Cortex-M3

5.2 st Er R ERiR =l
= SRR AR R BN 7S HE S, K 5-3 B
5-3 GWINSE-2C/GWI1NSE-4C &+ kR0 =)

o °
GOWINGT f(\gg.lél’ijCEéL/)(IZS(: < Part Number
Part Number —— GW{NSE-LX2CLQ144C6/15 YYWW (8 < Date Code
Date Code —» Yyyww
Lot Number — b tittieiit [ LLLLLLLLL<+— Lot Number

!
i —4T 5% — 473~ “Part Number”.
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