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(TCK. TDI. TDO. TMS) AA[[FAKE N /0, MEREKEHE N JTAG TEHM 4 14~
51BN 110 B IS 3. 24 mode[2:0]=001 i, JTAGSEL_N &5 JTAG Bl B 1 4
ANE (TCK. TMS. TDI. TDO) ] LA[ERF & E N GPIO, Ik H F 110 %ohn 1.
VEAIME Bi5 5% UG863, GWINSR _Z 7l FPGA =il #1 25 E I -
e AFMH GWINSR #% FPGA F=id a4 KBS, HHERESI 51
R4
o JEAIEREIEZ 7‘5 I, UG862, GWINSR-28&2C #/f Pinout FA.UG864, GW1NSR-4 #/f
Pinout F4F. UG865, GWINSR-4C 24 Pinout F/Hf.
DS861-1.4.6 8(85)
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3.1 Gt

3.1 ZGHtER

DS861-1.4.6

3-1 GWINSR-2 &&= E

SR

<—1/OBank0 ——>»

CFU
UserFlash! _
B-SRAM Q

| ADC | OsC |8
B-SRAM A
USB2.0 PHY i

| PLL

CFU

PSRAM
I

CFU

<«— uego/l —»

<—|/OBank2——»

LFlasnT

{

10B [10B] [I0B] [10B |—

& 3-2 GWINSR-2C EEHREE

PSRAM
I

<—|/OBank0——>»

CFU . | Flash || -
UserFlash, | PLL
Cortex/ M3
| ADC | 0OSC
B- SRAM

4A_>

CFU

CFU

< uego/l —»

<—|/OBank2——»

miuego/i

/

(
i
i

CFU | i

| CcFU | | Flash | (OB |—

| B-SRAM [ 10B = PsSrAM
| cru| | Apc || osc | [1oB}—
A B-SRAM | [10B
/ 10B| [10B] [10B | | I10B|—
| CFU || Flash] [ioB =

| Cortex M3 || 10B = PSRAM
cru] [ Apc | [osc] [16B}—
| B- SRAM [1oB f—

1 [cru| [usB20PHY [ 10B |
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3.1 Gt

DS861-1.4.6

3-3 GWINSR-4 L& ~EE

PSRAM

<«——l/oBanko——> || | [i6B] [10B] [I0B] [10B]—
T CFU .| Flash ?r CFU | | Flash | [jog—
_| UserFlash | PLL | _ |
5 DS 5 | UserFlash | [ PLL | [i0B—
o CFU | | osC & DSP IOB — PSRAM
N B-SRAM A | |
i CFU L i | CRU| [cru| |osc | [10Bl—
CFU ISRl B- SRAM 0B |—
<« loBank2——> L cru| [ cru| [cru] [1OBI—

3-4 GWINSR-4C B4 R=E

HyperRAM/PSRAM/
NOR FLASH

<«——loBanko——> | | | [16B]| [10B] [10B] [ioB]—

T CFU T”MFJashW?,‘/ . CRu_ | [Flash| rjeE)—

—  UserFlash [ PLL | _

9 Cortex M3 S User Flash PLL || IOB —) HyperRAM
3 CFu_ | osc g Cortex M3 | [10B | { PORAW

& DSP B

i BSRAM i‘ | CFU| | cFu| | osc | [10B — FLASH

CFU \ \ ‘ DSP ‘ 10B [—
<—|/OBank2— > ‘ B-SRAM ‘ loB [

GWINSR ARG R LR (SIP), H T H=FEF1K GWINS #41
FPGA 7= i i A74if 05 Fr o PSRAM $5PERIMEIR, 152 . 3.2 PSRAM,
HyperRAM 51t FIMEIE , 152 I 3.3 HyperRAM . NOR FLASH 5 1: FIfif ik ,
2% 3.4 NOR FLASH.

GW1INSR %% FPGA /5[ 7 CFU (AL & DhREHT0) . /O SR
TG, BN T BSRAM %, PLL %W, F P AGERIE. @R,
# Flash %JF. USB2.0 PHY #1 ADC % if. 14k, SoC Pk Cortex-M3 fifi
ZACPEES, EAIE BiES LK 2-1,

GW1INSR %% FPGA J7 il JE AR ) 4 8 43 Dy ] i & D e # T (CF U,
Configurable Logic Unit). 7E&8F N84T ZIFEREFES), ANFERER)
AT B IBOANE . WTECEIIRERIC (CFU) WAL E &R (LUT4)
Bl BEARZEAA . FEATEENES W 3.5 A B DAL TG .

GW1NSR %1 FPGA 7= i ¥ 110 IR/ A e 28 4F4MEl, LA Bank A 547
Y143, 435~ BankO. Bank1. Bank2 11 Bank3. /0O %572 FHE - A
H, SCREE TAEREG. SDR LAER AR A DDR . FHEAZEEHEZS I
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3 KN

3.1 Gt

DS861-1.4.6

3.6 i N\ A i F e .

GW1INSR %% FPGA 7= i I HURFR S BE VLA it %% (BSRAM) TEZ8 44
iz AT HES, — 4~ BSRAM fEZ8 441 & 1 3 4~ CFU 17 & . BSRAM #2
BEP R T, HAEPIR T AN RERIR A . — & 7E SoC #84H FI{E
Cortex-M3 4 FEZE R Gt SRAM BEiE, F TAAitas a1 S, — 4> BSRAM
A K/NA 16Kbits, FAE A
64Kbits(GW1NSR-2/2C)/128Kbits(GW1NSR-4/4C). — & FH1EH J [l 76 %
U5, —/> BSRAM 258 K/N A 18Kbits, A 72Kbits(GW1NSR-2/2C)
/ 180Kbits(GW1INSR-4/4C), SCHFZFific B AR, HMTERHES
WL 3.7 HUR B ASBENLAT i ek

GW1INSR #7%1 FPGA 7= Witk 7 H P I3, HHEEEAS LK.
GW1NSR-2C/2 2811 1 1 INAF S =R 7 20, AE RS 32 35 9 bl g e
DA RIFIN A . — & F T 12 4% Cortex-M3 AbF 22 (K] ARM F2FE, XAf
I P N BRI R AR, ANREB N . —HER ARG R %
Ui, =T FPGA T#/t) DUAL BOOT #&xt. i£41{5 253 W, 3.8 A
E5YR. GWIANSR-4C/4 #8440 1 INAE SR m A s FH 7 5, EL A4 A
AT — =& T2 Cortex-M3 2L F 221 ARM B2 /%, X kLS FH Nt
RPN IR R RESEEL, AREB AN . —EHER ARG R R . 1
5 RiES% 3.8 H)INAEIR(GWINSR-2C/2)F1 3.9 F 1 INAF R IR
(GW1NSR-4C/4).

GW1NSR %% FPGA 7= it Witk | #1515 T AL B H DSP. DSP 7 2+ 1F
NEE AT HES, A DSP %K S 9 4~ CFU M & . &4 DSP &
NI, A ZRICE T AR # (pre-adders), B4~ 18 K7ff 1% 88
(multipliers)Fl—A> ZH N B A/ 4512 H R IT(ALUSE). AT RHE S %
3.10 #rrfE T AL FR B

GW1INSR %71 FPGA 7= Wik 7 BiAHER PLL YR . == F 448 PLL 5
HLREAE SR AL TT LAZE S I B ATR , I8 B B A R S 50T DLBEAT IS B i AR
PR (AN 23 40) . AR R . 52 LR EEThRE . RN 5 N R P SR A
Wik, SCEF 2.5MHz 2 120MHz [ SR IERE,  MSPI w2 e &
PEAEETBh . 8 SRR TN P SR AL T G AR I F R B, IR TR 5%
FEAZRHEZ L 3.14 I8

GW1INSR % %1 FPGA 7= & ik 1 T %% Flash %5 H T N & Flash Zrfs,
SRS S Sh A2 A A, 4 AUTO BOOT A1 DUAL BOOT #fE=t .
VEAE BHE S 4.9 ZaFEs DN e hsit

Cortex-M3 AL BL 4%, 2908 BN SCRF 30MHz IURE P In#k, SCREA i
772 18] S8 v BB e AL . i AHB 4R B 2T (85 SRR fiff Yok
5. @i APB S5 550 e s 2EATI815, W UART 5. i@id GPIO 4%
FUR] LR E 7 (5 (1 5 A TS, FPGA mfe SEBLA [m]42 F ARk 45 i 4%
Theg, 1 SPI. 12C. 13C %5, HE4HBEEHE S 3.11 Cortex-M3.

11(85)




3 KN

3.2PSRAM

3.2 PSRAM

ik

I £33 166MHzZ

RYSIERA T

HAEAI5E: 8 bits

25 HH i A7 RWDS

PR R ) 7

#53KE ) E shlEr PASR

TRARIRARE

IRFE44 ¥ DPD

IXENRE /7. 35,50,100 #1200 Wik

5K i Il

16/32/64/128 77558 K 15
RS 5 A7 38

BEHHLR 1.8V

#1F PSRAM fit H11% 2% 3844 pinout F/lit .
Bz 2k SR SR AT IP Core Generator Sz A #k/4M 6 1) PSRAM #5i]

I IP, i HEHIZR IP v LLE 358 PSRAM L HHIMH0, SR HESEEE
1, FH P 42 BE s ) 2% 1052 5 i P AR R T, VE{E BB 255 IPUG525, Gowin
PSRAM Memory Interface IP /{1 15/

3.3 HyperRAM
it

DS861-1.4.6

I} i 43i% 200MHz

X By A

s SZRF B s A 22 73 I o
SFF ik RS

HAEALFE: 8bits

SRR AL

5 HdE Y RWDS

- RABHE B

- AT R, FRIE AR E R
- R R A O A

12(85)
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3 KN

3.4NOR FLASH

- HEERIEEAE NS BEE D
TRIURE HE A i
PERERIZh#E:
AIC B A Y AR B e
AR THFENIRE VR A M AR ASE QRN 5 R IR A 5
AIC B )RR
- IR MRE
- AYRFERAEKIE: 16, 32, 64 fl1 128 7Y
- BERK: —IRRKBIEREE REMERK
o [EBURIHALA: 451 RHT AR =R 70 4 51 i BT AR =X
o fLHMHE: 1.7V~2.0V
214 HyperRAM i #1155 % UG865, GWINSR-4C #2414 Pinout F 4.

2 SR R B IP Core Generator 327 N #k/4M 5 ) HyperRAM %
HIZR I 1P, AEHFEHIZR Y IP n] LLE 358 HyperRAM _EHATUG10, R #E
LA, PR IR S S S I PR R AT, VRIS BiH 25 1IPUG944
Gowin HyperRAM Memory Interface IP /7 /7155

3.4 NOR FLASH

DS861-1.4.6

SoC HH /a2 "G M#sF, 11 QN48G, Wik NOR FLASH.
R
® 32Mb frfifr (A, UL 256 T
® SfF SPI;

® [ EfiiE: 120MHz;
® U RFIESTIEN 8/16/32/64 7T
® RIS R
- AR E AR AT S R
- TRR)ZHE R
® Min 100,000 ZmFEMHERR
® DU KR PR R A -
- TigmFERSEl: 0.7ms;
- Sector #FxEE]: 90ms;
- HUBEBRASIA]: 0.45s;
- O HEBRE ] 20s;
® RIEMIALH:

13(85)



http://cdn.gowinsemi.com.cn/UG865.pdf
http://cdn.gowinsemi.com.cn/IPUG944.pdf
http://cdn.gowinsemi.com.cn/IPUG944.pdf

3 ik 3.5 AL B DhREH T

- Sector: 4K F5

- B 32/64K 7,

- BERRIGRTREEER KRS
® KIIFE:

- FEHLHIR: 35UA;

- RWErE#E: 0.2uA;
® AR

TN ME— 1) 128 711 1D;

- 3x1024 FH K L4 7 e, AL OTP 8if7;

® HE{FER ] 20 4F

Gowin #it—2Z3E A SPI NOR Flash Interface IP, % IP N 4k —
MNMEAPGAED, 5 SPINOR Flash 5 Bt 4T 5%, 52 F 7 A7
3R, FEAE BiE 5% IPUG945, Gowin SPI Nor Flash Interface IP /7 /775
E‘?Ao

3.5 AJECEIhEE R TT

AL & Dy RE HJC(CFU) 2 M GWINSR #7%1 FPGA 72 /i IF 38 A g,
A~ CFU | mJ Id B 2 55 5.6 (CLU) A A] g A2 AT 2k B2 U5 B0 (CRU) AL k. B4
CLU HiPYANa] fid & oh &g F CLS(Configurable Logic Section)ZH fk, H:dr Al fid
BB EEREANGELE, B3 WK 3-5.,

DS861-1.4.6 14(85)



http://cdn.gowinsemi.com.cn/IPUG945.pdf
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3 ik 3.5 AL B DhREH T

& 3-5 CFU &#)RE=E

v

Carry to Right CLU

CLS2

CRU

CLSs1

CLSO

Carry from left CLU

Y
SREG 7 ZRAIIHM R . WHTE, WA Z L BIHAS RS b/ .
3.5.1 AJECEIZIRR T

AR E I SRR AR R . TR AT A
o JLAREMEMN

FADERR T UGEECE N D 4 WA EIRE(LUTS), AT B2 fooa]
SR BRI A

- A ATECE DR AT ECE KA 5 A EHRAER(LUTS).

- WAFTECEDIRER AT E LA 6 A ERE(LUTE).

- DUAETECEDIRER AT E LA 7 A ERR(LUTT),

- J\AATECEDRE S (P CLU) AT B R — > 8 A KR (LUTS).
o SURIZHMN

et hreE, AARR AT E A A A (ALY), HIFESCILLL T DhfE:

- IWEEIREE

SRS TR R LY I C I R e

- HRER, BT DT BRI R

DS861-1.4.6 15(85)




3.6 fin N\ i H R

- R

Hirew

] B D) RE

3-6 CLS A SF EHR~EE

—D
—CE
— 1 >CLK
— SR
—GSR

% 3-1 CLS &R ERIE SRR

(CLSO~CLS2) % & Wi 417 #(REG), 11/ 3-6 fiT .

554 I/0 Eiiipu
D | e I\l
CE | CLK A (5, nTE B s o T (A o (6 7
CLK 1 RS, AITRE Y TR R R R
KHE LN, TALE S T o Ae,
o Ml
o FLEM
SR o R
o RBHE
o FAMESM
SRS, AR T e,
o HiEf
[31.[4]
GSREH | o RLHE
o FLREEM
Q 0 T
!

o [11{F*5 D KRR LLUEFF —rECEIIRE 7 PR SR ML, BTk FokE T
CRU [N . BIULAEE KRB S HIEOL T, A fr sty m DL A .

e [2]CFU " r/fic B ThHE ) CE/CLK/SR ¥ m] il 7 i B ik % .

o [3[#£ GWINSR %51 FPGA /N, GSRilid HikLkiE#%, Ailid CRU.

[4]SR 5 GSR [ % GSR A=A L% .

3.5.2 TR BRIEE T

AT B ot CRU [T e 32 ZLALHE PN 5 i «

o HIANEFEIIRE:
o fZLHIRTIRE:

3.6 MIN ML AR

N CFU s A5 5 S Bt AL %

3 CFU B N\ 5 5 e HERC &, W CFU il
B4 CFU AR DL K CFU 1 FPGA Py & T REAR B 2 ] I 5

GW1NSR %% FPGA 7= i) I0B = Z 445 1/0 Buffer. 1/10 124 L AH
RLIAR 2 B IR B T =AM . an &l 3-7 Fras AN 10B &2 B, &4
OB $ctHE 1 A 110 B II(BRic o AR B), "EATAT ARG & i —H Z 505

DS861-1.4.6
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3.6 fin N\ i H R

DS861-1.4.6

FXF, WA DAE N BRIl &
3-7 10B &R EE

Differential Pair Differential Pair
A AN
" “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
A A A A A A A A
o8 20 8 @ 38 B 2B 8 ¢
A \ 4 A A\ 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A A A
-3080-202 2 -2020_202 ©
BE55 ~"3S5S ~ B3S55~355s ~
Eg'gé'v 5«5:.58 \ 4 Eggév 5858 \ 4
A A A 4 l
Routing Routing
GW1NSR %1 FPGA 7=/ 7 10B HIhREdF A

e JLT Bank i Vcco HLil .

e Y HFLVCMOS. PCI. LVTTL. LVDS. SSTL L\ HSTL Z££ Ff e Fhr
1, GW1NSR-4C/4 1¥] BANK3 H X ## H.u5 LVCMOS iy A /i H A
LVDS25E %/ %t

o IRMtHINAG 5 IR LI,

o IRMtH HIE 5 IXB) AL T

o tHiHI{55 Slew Rate i&Ti.

o RN 110 AT Bus Keeper. i/ i HiBH & Open Drain %t}
T,

o IFHUEIL, GWINSR-4C/4 (] BANK3 [ 4k

o /0¥ EBE. SDR R LA DDR £ fhfE,

e GW1NSR-2C/2 i) BANKO 3 #F MIPI %\ .

e GW1NSR-2C/2 i) BANK2 37 MIPI %t .

® GW1NSR-4C/4 i) BANKO/BANK1 3+ MIPI &y \

e GW1NSR-4C/4 1] BANK2 37 #F MIPI %!

e GWINSR-2C/2 i) BANKO F1 BANK2 7 #F 13C.

17(85)




3 ik 3.6 fin N\ i H R

e GW1INSR-4C/4 1] BANKO/BANK1/BANK2 3 #f I3C.

3.6.1~3.6.4 7r7l#ik 7 1/O W~ FhriE. B LVDS %1t 1/0 124, 1/0
PR TIERREEE, ELLT /0 BIRMEZIEAE R, E5% UG289,
Gowin A] 4m 218 H & JHI(GPIO)H S f8 1 -

3.6.1 I/O &R

GW1NSR %71 FPGA 7= i 1) 1/0 fi45 4 4~ Bank, 1 3-8 s, &A™
Bank A1 1/O i Veco. N FF SSTL, HSTL %5 1/0O i ANbrilE, A
Bank i 2 it — A7 )52 WU K (VRer), FH 7 a] Lk A 1IOB N B 1) VRer
(% T 0.5*Vceo), WAJIEBEANE VRer i A (f# H Bank HHAEZ— /0 &
FEIAE 7S VRer BTN )

3-8 GWINSR-2C/2 #&# 1/O Bank 3R EE

| I/0 Bank0 |
— Tq‘) —

S _ 2 S
2|5 GWINSR-2C/2 2|8
x~ x
w [

Bottom
| O Bank2 |

& 3-9 GWINSR-4C/4 #88%F 1/O Bank HfhREE

| /0 BankO | | /0 Bank1 |

Top

5|0
GWINSR-4C/4 &2
=23
=
N
Bottom —
| /O Bank3 |

GW1INSR-2C/2 2543 7y LX Fl UX PN IRAS o
GW1NSR-4C/4 2% FPGA 7= 5 HF LV BAs .
GW1INSR %% FPGA F= i HJE Vec A 1.2V;

DS861-1.4.6 18(85)
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3.6 fin N\ i H R

DS861-1.4.6

LX FRAS 2R N3 2R Fa R 2%, F B R Veox TR BB E N 1.8V, 1/10
Bank H/% Veco AIARIE HEAE 1.2V, 1.5V, 1.8V HJEF X E.

UX WA 23 4F N EB B i e Ve e e 2, SCREFH B FLUE Veex W BN 2.5V/3.3V,
I/0 Bank HiJE Veco FIMRE R EAE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V H/EH R
THIE
LV WA ZSAE N A iR R 4%, HBI R Veox SCRF 1.8V, 2.5V il
3.3V, I/0 Bank HJ% Vcco AIRYE 7 Z7E 1.2V, 1.5V, 1.8V, 2.5V. 3.3V
L R E .
YE!
o GWINSR-2C/2 Aifst LX WAL /2 UX WA 234, BANKO HI{E MIPI i A Vecoo
FWE N 1.2V, BANK2 FI{E MIPI #i il Vecoz 5B N 1.2V; FF H LX fRA K MIPI
138 B2 A Rk 21 UX FRASZRA 1) MIPI T8 FE 1 60%:;
e  GW1NSR-4C/4 #3114 BANKO/BANK1 H1E MIPI 4 A i, VCCOO0/VCCO1 xR E A 1.2V,

BANK2 F1E MIPI % i VCCO2 i N 1.2V JfH VCCX W E A 1.8V i MIPI [
JEPEY BEiR 3] VCCX %8 K 2.5V/3.3V B MIPI 33 ) 60%;

o WZAEEMEM (GPIO) BRUCRERZ =&FMmAL Efi..
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3.6 fin N\ i H R

DS861-1.4.6

ANEHT 1O i B S AFRHEXT Veco HIER sk 3-2 )3k 3-3 AT
%+ 3-2 GWINSR #%1 FPGA Z=@REFHHE /O LB KRB IEARE

/O %y Hi An it BAR |y Bank Vcco(V) i SR BN BE 71 (mA)
'Exﬂ"lgiw B 33 4.8,12,16,24
LVCMOS25 | Hiijh 25 4,8,12,16
LVCMOS18 | Hiijk 1.8 4,812
LVCMOS15 | Hiik 15 48
LVCMOS12 | #iih 1.2 48
SSTL25 | H 25 8
SSTL25 | B 25 8
SSTL33 | B 3.3 8
SSTL33 |l B 3.3 8
SSTL18._| H 1.8 8
SSTL18 | H 1.8 8
SSTL15 H 15 8
HSTL18 | e 1.8 8
HSTL18 I H 1.8 8
HSTL15_| B 15 8
PCI33 B 3.3 8/4
LVPECL33E | %% 3.3 16
MVLDS25E | %% 25 16
BLVDS25E %4 25 16
RSDS25E %4 25 8
LVDS25E %5 25 8
MIPI %45 (MIPD 1.2 N/A
LVDS25 %4y (True LVDS) | 2.5/3.3 N/A
RSDS %4y (True LVDS) | 2.5/3.3 N/A
MINILVDS %4 (True LVDS) | 2.5/3.3 N/A
PPLVDS %4 (TrueLVDS) | 2.5/3.3 N/A
SSTL15D %4 15 8
SSTL25D | %4 25 8
SSTL25D Il | %4 25 8
SSTL33D_| %5 3.3 8
SSTL33D Il | %4 3.3 8
SSTL18D | P 1.8 8
SSTL18D Il | %4 1.8 8
HSTL18D | | %% 1.8 8
HSTL18D_Il | %% 1.8 8
HSTL15D_| | %% 15 8
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3.6 fin N\ i H R

DS861-1.4.6

/O fithidnitE | Fim/ZE oy Bank Vcco(V) i tH KB AE T (MA)
LVCMOS12D | %4} 1.2 4,8

LVCMOS15D | %4} 1.5 4,8

LVCMOS18D | %4} 1.8 4,8,12
LVCMOS25D | %4y 2.5 4,8,12,16
LVCMOS33D | %4> 3.3 4,8,12,16,24
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3 N2 3.6 %l N
% 3-3 GWINSR Z#HAMIA /O KBS AR E
I/O i NbRHE | Hm/Z4> | Bank Veco(V) XHFEIBHGLEI | &2 VRer
LVCMOS33/ s o -
LVTTL33 B 1.2/1.5/1.8/2.5/3.3 | & i
LVCMOS25 B i 1.2/1.5/1.8/2.5/3.3 | & i
LVCMOS18 B i 1.2/1.5/1.8/2.5/3.3 | & e
LVCMOS15 B i 1.2/1.5/1.8/2.5/3.3 | & 5
LVCMOS12 B i 1.2/1.5/1.8/2.5/3.3 | & 5
SSTL15 B 1.5/1.8/2.5/3.3 & &
SSTL25 | B 2.5/3.3 & &
SSTL25 I BA 2.5/3.3 & &
SSTL33 | BA 3.3 & &
SSTL33_I B i 33 5 &
SSTL18 | B i 1.8/2.5/3.3 5 &
SSTL18_I B S 1.8/2.5/3.3 4 T
HSTL18 | B S 1.8/2.5/3.3 4 T
HSTL18_lI B S 1.8/2.5/3.3 @ &
HSTL15_| B 1.5/1.8/2.5/3.3 & &
I6\£C52M0833O 263 25 7 -
LVEMOSI0 | sy |18 5 e
I|5\1C5)MOS33O . 15 7 =
LVEMOS250 | gy 18 & G
LVOMOS250 | gy |15 5 5
LVCMOS180 | ;. - -
D15 ilﬂﬁ 1.5 [=) (=)
|[_)\1c2:|v|os150 g6 g 12 = =
LVCMOS25U | ;. e -
D33 =<Rn 3.3 B 5
LVCMOS18U | ;s - -
D25 ilﬂﬁ 2.5 [=) (=)
LVOMOSTBU | sy | a3 5 e
LVCMOS15U | 4, . - -
D18 =<Rn 1.8 B 5
LVCMOS15U | s - -
D25 ilﬂﬁ 2.5 [=) (=)
E\é(élvloswu g6 g 3.3 = =
eMOS12Y 15 % =
LVCMOS12U | . - -
D18 ilﬂﬁ 1.8 [=) [=)
LVCMOS12U | 4, - -
D25 A 2.5 5 i

DS861-1.4.6
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3 SN 3.6 fi N B
I/O #y NFr#E | Fuf/ZE4> | Bank Vcco(V) CRFRIBEIET | R TEE VRer
E\égmosmu gy 3.3 7 5
PCI33 B 3.3 & 4
YREF1DRIV iﬁ)( Vet 4 on5/182533 | B
MIPI Z(MIPD | 1.2 % @
LVDS25 ZE5y 2.5/3.3 4 @
RSDS FEy 2.5/3.3 i &
MINILVDS ZEoy 2.5/3.3 o @
PPLVDS ZEGy 2.5/3.3 o =
LVDS25E ZEGy 2.5/3.3 % =
MLVDS25E ZEoy 2.5/3.3 % 4
BLVDS25E ZEoy 2.5/3.3 4 =
RSDS25E ZE5y 2.5/3.3 4 @
LVPECL33E | =% 3.3 4 @
SSTL15D Z5y 1.5/1.8/2.5/3.3 @ @
SSTL25D | ZEoy 2.5/3.3 o @
SSTL25D Il | #% 2.5/3.3 % =
SSTL33D | ZEGy 3.3 % =
SSTL33D Il | #% 3.3 % 4
SSTL18D _| ZEGY 1.8/2.5/3.3 % 4
SSTL18D_Il | %4> 1.8/2.5/3.3 4 o
HSTL18D_|I ZEy 1.8/2.5/3.3 i &
HSTL18D_Il | =% 1.8/2.5/3.3 " &
HSTL15D_| Z=5y 1.5/1.8/2.5/3.3 @ @
LVCMOS12D | %4y 1.2/1.5/1.8/2.5/3.3 | & 4
LVCMOS15D | %43 1.5/1.8/2.5/3.3 % 4
LVCMOS18D | %4y 1.8/2.5/3.3 % 4
LVCMOS25D | =% 2.5/3.3 i 5
LVCMOS33D | %4 3.3 4 o

3.6.2 E LVDS igit

DS861-1.4.6

GW1NSR-2C/2 #8441#) BANK1/2/3 SZ £ E LVDS #itl, HEARTHEN
#5100 KR ARG N\ 2245 UL EC B FH ;s GW1INSR-4C/4 #5344 11 BANK?2 45 H LVDS
Fr, ERASCRENER 100 R A\ 2 7 VLFC L FH . GW1INSR-2C/2 #3441
Bank0 SZFr N H5 100 MR- N 2 43 ISR FLRE,  (ERASSZRF I LVDS HirH s
GW1NSR-4C/4 #5111 Bank0/1 SCRF AN ES 100 BR 44 A 22 73 VLT FRLFH., {H 2
AN LVDS #ith . i4h, 10 S2EF LVDS25E. MLVDS25E. BLVDS25E
SEHSPRI,
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3.6 fin N\ i H R

B LVDS [ fi g E ks 2 W UG862, GWINSR-282C #2/F Pinout
FH. UG864, GWINSR-4 #/4 Pinout F/f., UG865, GWINSR-4C #/f

Pinout F /-
LVDS K N 10 F5ZAMER T 100 R 2% s v P AT AR, %1152 W&

3'10 ﬁﬁﬂ_‘—\‘o

& 3-10 E LVDS &itSEiEE

RIE Vs

txout+

%@}—@5

ﬁ‘&—‘w

txout-

rxin+

rxin-

GWI1NSR N
= ) Bt &
txout+ rxin+
> i # 2 500 o0 j>
%l txout- rxin-
A A
i 1O Buffer it 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %43 10 #&ufii UC L H FH /X £ 15 2 W,
UG289, Gowin 7/ %5 FfEdi/HE# (GPIO) /150

3.6.3 /O 2§
K 3-11 5 GW1INSR #%1 FPGA 7= [ 1/0 345 4 H 35
& 3-11 /O ZEHH =B E
TX [ TRIREG >
GND (>
> SER g -
ISI
o | oreG A —
R

DS861-1.4.6
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3.6 fin N\ i H R

DS861-1.4.6

K] 3-12 5 GW1INSR %1 FPGA /=5 19 110 25 1% N4y
3-12 YO iIZEMNREE

> ClI
—— DI
|IODELAY > IREG Q
= >
» |EM IDES 5| Rat
] ate
ol > Qo-Qn1
# 34 IKONTAE
w4 I/O Hiik
GCLK i N5 5.
GCLK i NfE 5 ¥ EiE 2% UG862
Clin Input GW1NSR-2&2C #14 Pinout FA.UG864,
GWINSR-4 #/# Pinout F/f. UG865,
GW1NSR-4C #1F Pinout F/jf.
DI Input 10 ITEANMZ S, B A F] Fabric.
Q Output SDR A IREG i i 5 5 .
Qo-Qn-1 Output DDR #ierf IDES % {5 5 .
Y1

[1] %4 CI £ GCLK A\ Fit, DI Q & Qo-Qn-1 ANEEME M 10 g N b A F o

GW1NSR %% FPGA 7= i i 1/O 32 H B A B S it B a0 T

HEIRIRR

K] 3-13 A ZEiE#iH IODELAY. GWINSR Z7%1 FPGA 7= 5 44 110
#AL5 IODELAY fiidk, SILRME 128(0~127)F LR, — 5 K ZEIR I [A] 2

5 30 ps.

3-13 IODELAY REE

DI |

DLY UNIT

SDTAP |

SETN |

VALUE |

4

DLY ADJ

> DO

> DF
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http://cdn.gowinsemi.com.cn/UG864.pdf
http://cdn.gowinsemi.com.cn/UG865.pdf
http://cdn.gowinsemi.com.cn/UG865.pdf

3 ik 3.6 fin N\ i H R

A PR IR 7 3

o i TE;

o ZhFIEH], A5 IEM Bie—E i FRIFT SIS E 1, IODELAY AfE
(7 Bk P - N AT S

/O 5%

K 3-14 5§ GW1INSR &% FPGA 7= 5] 110 Zifidetiit, GWINSR %
H) FPGA 7= S EEAS 1/O #R AL 7w i di N 27 /7% IREG . fii ! 27 /725 OREG
N BELAE 1) 27 728 TRIREG.

3-14 GWINSR B I/O FHEE~EE

D Q-1 =
_>—CE
- HCLK

> SR

o CE "L N T %4(0: enable)s & H " T-A%(1: enable).
o CLK A DAgmfE Ny bR fih i BT B I Al K o

o SR UGFENIFIL/I D) SET/RESET 5 ¥ (disable).

o AAEAN T LAYnAR N T 74 (register) Bl 2% (latch) .

Vg =258

HUFERLER (IEM) 2 F R BURE SR 0y, A F@ A DDR #i=, tniE 3-15
Fiso
& 3-15 GWINSR g IEM ~=[F

CLK [ &5>—— — > LEAD

D[ 5>—— IEM <1 MCLK
RESET [ >—— 1 > LAG

iR 228 DES &R

REANINET 11O ZAEFRAE T R AR F 23 DES, F'& 1 1/0 BYRN T
o
{28 SER iR

A /O R4 T H A B bds SER Bk, E'E 1 /O TR
.

3.6.4 /O BETEER

GW1INSR #%1 FPGA 7 5 (1) /0 AR RF 2 M TAFRE. &R AR
T, /OB /O ZE 7315 53 ) )T LIRS E e 55« B 55+ INOUT
i T M= AE 5 (O =S80 R 5 5).
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3.6 fin N\ i H R

DS861-1.4.6

AN FTE B2 IER S FE 10 225, GWINSR-2 (15 i
IOL6(A,B,C....J) N 10 B4k

HiBEN

HIER TR /O AW 3-16 s, MR R fE5 TC. DO Ll DI
HAxEE CRU 583 N & &R .

& 3-16 ZERXTH /O BBESHRERE

TC |
DO | é—«—@ 10 PAD

DI <

SDR &=

F T E A, SDR AR 1 1/0 w474, &l 3-17 frox, "ILL
A R B 110 R P RE

3-17 SDR £ TH /O ZELERER

TCTRL[ > D Q
CE
~— >CLK
~ SR
DOUT | D Q| > e [ioPAD
O_CE| CE
O_CLK | >CLK
O_SR| SR
DIN < |
—
ICE[ > CE
| CLK[ > >CLK
ISR > SR

o CLK{{fef55 O_CE 1 |_CE w] LARCE A my B~ g Ak L P R s
o IPPES O_CLK AN I_CLK AT LAAC B Ay BT il A o T B fish x5

o AMELAET O_SRMI_SR ATLIREANRDEA . FIPEA. RPEA. RPEM
BRIC A B R AL T g s

e  SDR HIUT I /O A7 ik 870 AT LABC B A 27 47 5 54 Latch.
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3 ik 3.6 fin N\ i H R

i#A DDR #x

fEiE ] DDR #2320, GWINSR %1 FPGA 7 il 1] ASCHr# s Y 110 i3
.

3-18 i DDR #i N\, PAD 5 FPGA WiZ#HEHE XL N 1:2.
& 3-18 I/O iZ4E/) DDR WA TREE

D —>

IDDR —/5> QILO]

CLK —»

3-19 JyiEH DDR fiitti, PAD 5 FPGA HN#BZ4iH A 2:1,
3-19 I/O iZ%E#) DDR Hiti R EE

D[1:0] — ;>

CLK — >

ODDR —»Q

IDES4 &%
IDES4 # 5 ~, PAD 5 FPGA W& HIEREL N 1:4.
& 3-20 I/O 124884 IDES4 i\~ = E

D>
FCLK —»
PCLK —» IDES4 —> Q[3:0]
CALIB —»

RESET —»

OSER4 #&5%
OSER4 # T, PAD 5 FPGA Wi HE %L A 411,
[ 3-21 I/O iZ48# OSER4 it ~EE

TX[1:0] — 45>
DI3:0] — />
FCLK —>  OSER4 4> Q[1.0]
PCLK — >

RESET —»

DS861-1.4.6 28(85)




3 ik 3.6 fin N\ i H R

IVideo 3
IVideo #£: T, PAD 5 FPGA N #FB %L N 1:7.
3-22 /O iZ4EH TVideo A REE

D > «—— CE
FCLK —»
PCLK > IVideo /4> Q[6:0]

CALIB ——>»
RESET —>»

E!
IVideo A1 IDES8/10 5 (5 FIAHAR 1/0 [ % . an S g 1/0 A, W 1/0 @4 ANREfE
Mo fEXFEOL T, SDR BLAFIE 5k n] AEH

OVideo &3
OVideo # 3, PAD 5 FPGA W@t XL N 71,
3-23 /O 2%/ OVideo Mt REE
D[6:0] ﬁ%»
FCLK ——»| .
OVideo

PCLK —» - »Q
—>

IDESS &3
IDES8 15 F, PAD 5 FPGA WNi#iZ# % 1A 1:8.
3-24 I/O iZ48HY IDESS M\~ EE

D—»
FCLK ——>»
PCLK > IDES8 > Ql7:0]
CALIB —>»

RESET ——»

OSERS &=,
OSERS8 # . F, PAD 5 FPGA WNEPZ##E XL N 8:1,
3-25 1/0 248/ OSERS i == E

TX[3:0] — />
D[7:0] —4>
FCLK —»  OSER8 4> Q[10]
PCLK —»

RESET — »

IDES10 8%
IDES10 #3(F, PAD 5 FPGA W24 d %L 1:10,
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3 gE N4 1.1

3-26 1/O B89 IDES10 M\ R

D »
FCLK —»
PCLK ——»  IDES10 4 Q[9:0]
CALIB —»

RESET —»

OSER10 &3\
OSER10 #:( T, PAD 5 FPGA W HEE )y 10:1.
3-27 /O JB4&H OSER10 HithREE

DI9:0] —4 >

FCLK ——>»
PCLK ——>
RESET ——»

OSER10 — Q

IDES16 #5
IDES16 ##z{F, PAD 5 FPGA WNEBZHE#EZ LN 1:16.
& 3-28 I/O iZ48/Y IDES16 it ~E=E

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

RESET —»

OSER16 &3¢
OSER16 ¥\, PAD 55 FPGA W2 E %tk A 16:1.
3-29 I/O iZ%EH9 OSER16 i mEE

D[15:0] /&>

FCLK ——»
PCLK ———>
RESET —»

3.7 RIREFSPRH FhiE2R 1R IR
3.7.1 B

OSER16 —>» Q

GWINSR %71 FPGA F= &4t 75 MUk S MV g #s 7. X
SUAE i 2% BOUR IR AR, DUATRIE, A 7EREA FPGA B . R
FONHOIRER SN iE 2y (BSRAM),

BSRAM 7 Fr i Fh I GE «
1. HI{E Cortex-M3 /] SRAM %5, N Cortex-M3 #& 14t & i B 1352/ 5

DS861-1.4.6 30(85)




3.7 URER A BEHLAT fif a5 Bk

BThee, {RERSZMIZIT. Cortex-M3 @it AHB 4k S B (1% 5,
a7 %5 v 32bits, 5 BSRAM 211t 8bits %, HuhbyRfE A 2048,
A 64Kbits(GW1NSR-2/2C)/128Kbits(GW1NSR-4/4C).. it A A
FI 11 BSRAM 175 7] F{E FPGA [ A7

FI1E FPGA KI5 44% , 441 BSRAM ] it & % = 18,432bits(18Kbits).
UL AN BE R FAFE Cortex-M3 AL FE 2% R 4011 SRAM . $2 4t (3 E A AL 35 -
g A Single Port, X 45528 Dual Port, £ XU H 420 Semi Dual
Port, Hifrfastiz.

FE R BOIRER S BB A a5 BHEO L P s bE R et 3R it 1 ORRE . LR

7& BSRAM J2 L 25 F Th fE -

1 MR K% N 18,432bits

IS A 2R 15 2 190MHz

Hu 455X Single Port

Wty 15 Dual Port

DX 4% 5 Semi Dual Port

PG AT Parity Bit

fefit R B 7 24 =0 ROM

H 55 BN 1 AR 36 £

Z e E A 30 Mixed Clock Mode

% ¥4 58 FE 522X Mixed Data Width Mode

FERUT PA b ) 0040 5 B2 SCRE i e T e Enable Byte
1EH 325 Normal Read and Write Mode

25315 5 Read-before-write Mode

185 Write-through Mode

X1 BSRAM BEX1EAIE R, 1625 UG285, Gowin B a# a7

12 Z(BSRAM) /1 /115

3.7.2 GBI EERER

DS861-1.4.6

GW1NSR # 71 FPGA ™ il I BUIR A BE W LA i 2 7T SZRF 22 M 10 Bl 98

%, % 3-5 P,
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3.7 URER A BEHLAT fif a5 Bk

DS861-1.4.6

& 3-5 FiRACEYIR

Bty AR g A 3 DX S 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
2Kx 8 2K x 8 2Kx 8 2Kx 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
BinOER

78 Hus 1 2, BSRAM 1] DLZE — AN i sk BSRAM #4752 5 5 4 .
EEEAET, 5 ANMEE 1S BSRAM fH . RFIEH 5
(Normal-Write Mode) 13 5 155 3 (Write—through Mode). 4% H 27 7785 55 4%
(Bypass)if, #r &t i ILAE [F] — /N HeR 1) BT

T B VB AR s THE B S RS HIA 15 225 UG285, Gowin A7 filiais
(BSRAM & SSRAM) J*#7 «

M O
BSRAM S5 X R 3, )Xo o LG T 384 -
o i [ [A) I AR AR
o A [ [F) I 5 AR
o AEfT—um AT

TR S X 1 3 17 i B A DGR 15 2 2% UG285, Gowin 171 4%
(BSRAM & SSRAM)JH /357 .

W iwm O R

Dy i 11 AT Sl 35 ] e AR5 0 5 R A o 2 ok ] — AN I AN B A3 55 4 1E
REFFAUAE, B ik,

TP W B X ) i s 5 B A DG IR 15 278 UG285, Gowin £7fif:
#%(BSRAM & SSRAM)H " 5
HigEN

BSRAM T]Jic & il R A7 g a i . P nnd i A7 S wIia oo, d
iR FRAIAGA R AR . F P R AR ROM N Zs, S ABI4G
WS . TERAE b AR N R 58 I aa AR

£ BSRAM A it & fil— 4> 16Kbits ROM. 5% H i =X i1 3 1 7 2
KIEAR T 2% UG285, Gowin f7f##(BSRAM & SSRAM)H 484 -

\
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3 ik 3.7 URER A BEHLAT fif a5 Bk

3.7.3 Flis R S HIREEEE

GW1INSR %71 FPGA 7= & IR HUIR 5 25 BN L AT i 2 AR n] SRR VR & B0
2 T P B AE L 78 X LA RN X0 TR R, 30R1 B i e 55 B ] LAAS A,
(BB B 3-6 F15£ 3-7 [HCE KN .

& 3-6 X R A IS MR R E SR

S 5 i 1
16Kx1 | 8Kx2 |4Kx4 | 2Kx8 | 1Kx16 2Kx9 | 1Kx18
16Kx1 | * - - - -
SKx2 | . . . .
AKxa |+ . . . .
Kxe |+ . . . .
1Kx16  * ’ - - -
2Kx 9 * *
1K x 18 y y
!

PRI “*7 RN SRR
R 3-7 AWK ORAEEHRERELETIR

EEe
B
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx 9 1Kx 18 | 512 x 36

oKx1 |* . . . . .
o |+ . . . . .
YRR . . . . .
wxE | . . . . .
TTIE . . . . .
YPre I . . . . .
2K x 9 * * *
1K x 18 * * *

3!

FREEN “*” FORIF OB
3.7.4 F{ERETRERCE

BSRAM X #7Ti{#ift (byte-enable) IhRE. W LLERIAEYE, Rik
WIR BRI TSN MO BE se gk 2R . 13/ 5 1 RE(S 5 (WREA,
WREB), } byte-enable Z¥ifTii i T 1] BSRAM (1) 5 #4F .

3.7.5 G ThEEEL &

BT I HUIRF S BELAE 6 256555 BSRAM & TRIGAILE . AT
TEE O LT PR ARG AL, I SRAS I S dhs A i ) IR P, ] DU RAF i
K
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3 Hify S 3.7 URER A BEHLAT fif a5 Bk

3.7.6 R #R4E

o I M HUIREF A AN LA AT VBN 7 A28 SCRFRIE 5N

o i A7 ] HAERUK & T A7 2 be | F P st e

o M A (748 0] 5% bypass-able.
3.7.7 EBIER

BSRAM 3¢ ¥ EHIN SN a6k . 7£ LiidfEd, BSRAM

METRHLIRES, A fdEt i oh 0. RS HWIERH T Hi g2l ROM.

3.7.8 BSRAM #{EHER

BSRAM 3C#F 5 PR, 4 2 PhicipfEmi (55 #1520 Bypass
Mode, ¥i/k#iL# = PipelineRead Mode)Ail 3 F & i /E 2 (1F % SR
Normal-write Mode, 5 : Write-through Mode, JGiLjE 5.
Read-before-write Mode).

EREER
M BSRAM 13 H £ 4 8 i 4y 77 4725 i HH ANl I A S A A A
Ik
. TR 5 NAF AR i, A8 R4 i A7 2% o OASE xmT SRR 58 75 A K 36
i
EFHREN
AN ¥ FF ARy, BE PR B AR A A %5 (Memory Array) )4 H
3-30 BumO . PARNE O K& Wik RN TRIRKLER

ADC——— o
Pipeline

Input Memory
Dl Register:> Array ﬁ>Reg|steri>Do

WRE —»

L

CLK
OCE

——1ADB
S |npUt
CLKA —p Register
DIA T Input ———
Regri)ster IVIAemOW CLKB
ADA rray

Pipeline |
Register |
<4+—OCEB

DOB
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3 Hify S 3.7 URER A BEHLAT fif a5 Bk

DIA ——1DIB
ADA —— Input || — Input —1ADB
WREA—» Register |1 Register |«——— WREB
4 Memory B
CLKA | Array  ce
g Pipeline | /| Pipeline A
Register |\ | @ Register | 4— OCEB
OCEA—Pp
DOA DOB
BiR{EEX
IEEEENK
AN AT IE W H AR, thim D f B BHEAL . SABEA S H
PULE S
BEMRK
EMAECT, X —AN g 3T SRR, 5N 2 B LA i O )%
Ho
SERFEEHER

FEMEREICT, b AT S ERAERY, TR M0 B 2 H B i 1
W, SAEHE AN AT,

DS861-1.4.6

3.7.9 B iR
% 3-8 % H T A BSRAM A& X T A {5 FH B A =X
%< 3-8 IR EL =2 FI%R
sy A = X iy R £l R i 1458 5 By AR
VRVAINE = Ky Yes No No
BB ph Yes Yes No
g L2 | No No Yes
ST RTHIR R

K] 3-31 o AR R B3 ST s e R AR R, AN I & — A
PRALIS SR . CLKA{E 58] 1 im0 A AT A 2774, CLKB {5 5% 1 i H

=]
o

B T B A7 A
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3 gE N4 3.8 FH P INA#EIR(GW1INSR-2C/2)

3-31 I3 ATEHRSK
ADA [ — ADB
Input Input
DIA [ X — —— 'npu
Register Register [\ DB

Memory
Array
CLKA CLKB
Output
DOA < ’i oquUt ﬁ P :‘ > DOB
Register Register

WREA WREB

IEER RN

3-32 o 1A D X AR A1 5 I A P ASE 5 B0 1 % —
AP HEEH(CLKAYE SHEH] 1 im0 A FIS ANEdE . Sibhbmi/ 54
G5 . PR (CLKB)E 5] T 4 1 B AUk 8 . et hb Flis i ge (5 5

3-32 R HR

— Input
Register |

Input [—— Memory
Register Array

CLKA —p CLKB

j> Pipeline |
Register |

BigO#RR
K] 3-33 T 1 Hy A PR
3-33 Hin OB # R

WRE AD

DII::> Input | —
Register

»

Memory
Array

CLK —|
DO<:: Output N
Register

WRE

3.8 A RIAF#HIE(GWINSR-2C/2)

GW1NSR-2C/2 2444 ik 128 KB [N 17 % i (User Flash), 3 =FhT)
e, JFH =M A7 =08 5 R

DS861-1.4.6 36(85)




3 KN

3.9 F N7 BJR(GWINSR-4C/4)

1. FI{E Cortex-M3 #2747t , BLBS P INAFE R R A B H, AREE N
DN PR AR ) SR A TR
3. HPE&MFNERT DUAL BOOT F#iEs, N N4k Flash BEUE/E N —
YA BEIRA BRI AT, B P TN E N 58 — A B VR A i B
CHE, SEBLA A DUAL BOOT F#ifiat.
FBREE LR BR
®  32bits HHmA N/t
o TUALHEA
- —UUFMEIAIN 128 x 32bits
- —3L256 W
o PUHAIEL, BRI
- {EHUAESE] 30ns
- B \I}E 30us
- JUHERRINE] 2ms
- BEHGEBRIE] 10ms
o LIkt
- IDLE #E=H i 100uA
- PER{EHI 60uA /MHZ
- SEERR 2.4mA
- BERREEE R 2.4mA
e 100,000 /5 /#E% 7 i Ji 1
o it 10 ERIHIE IR AT RE

KT GWINSR-2C/2 #344 W #z i H P INAF IR VRGNS 5 5% UG295,
Gowin [N fE & JE(User Flash)FH 355 .

N

3.9 A PINTEHRIR(GWINSR-4C/4)

DS861-1.4.6

GW1NSR-4C/4 281+ Pk 32KB [ H FINA7 B8 (User Flash), S RF i F
IhRg, FEH R 7 =0 B R
1.1 Cortex-M3 F&FEIFEAE,  BRISHH 7 INTE U8 RAEEEL, ASREB N,
2. 0N H P HRAEE ) R A TR

F P INAE AT A6 SR e R B A SR e, — 1T B 64 NI s oo 4
1%, FIAFERICH) 2R BN 32bits, 1T/ IC 2 8N 64*32=2048 bits. #%
SRERE R TR, — AR 2048 =5, HEI—TAE 847, FrtEin T
FioR:
® 10,000 X5 1 J& 1
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3 gE N4 3.10 (5 5 b H A B

o N 10 FHIHHERAFHE J1(+857C)
o HulEfivE: 32
e Z¥i: 128 17*64 41*32 = 256kbits
o TUIHERRAETI: 2,048 F
o HUE TTHEIR/ I AT RN
o [NfEISiA: 40MHz
o YfERfIE]: <16us
o TiMEBRAYE: <120ms
o HIJi
- BREF/ERLERTA: 2.19mA/25ns (Vee) & 0.5mA/25ns (Veex)(MAX)
- IWAREERRERIE: 12/12mA(MAX)
KT GWINSR-4C/4 a5F Wk INAF SRR VR ANE B 2% UG295,
Gowin [N % & (User Flash) S 55

3.10 IFE S BIELR
3.10.1 &4y

GW1INSR-4C/4 24 B F 51 DSP R . &= 314K DSP
fFE PR 7 R A] T 2 T P R i BE B S AL FEFE SR, W FIR. FFT %1145 . DSP
HAER Paefae . WIEAHRE . RS A,

DSP 3K A1 ThfE:
o 3P EIRVELS (9-bit, 18-bit, 36-bit)
o 54-bit (AN HIZH T
o ek s AT Ik ARG K v FE
o ML %5 (Barrel Shifter)
I S A 5 E & N e I (Adaptive filtering through signal feedback)

e iz ALl HBhELIE(Computing with options of rounding to positive
number or prime number)

®  SURFEAF A A AN 55 A
3.10.2 BEIT

DSP #HHEF AT T o f fE2EAS FPGA FEFIH . &R/~ DSP ik
F 94~ CFU MIfi & . B4 DSP S &M ZEHot, AN Booa& /N
1L4%(pre-adders), #™ 18 HiffFfeEAR (multipliers), Fl—AN =% AE AR/
AR Ia 50 (ALUS4S).
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E0pES
DSP ZHu &AM, SN, BRI A DhRe .
NS T 2 B s B B i o, A6 PRS00 A\ i«

e 47 18-bit fiy \ B L SBI;

e 47 18-bit iy \ A B SIA.

!

RN NI SRR A A7 KA 55 B
w3 FPGA 7= i T INES nf DAE R D) Rt s H , SO 9-bit

o7 55 F11 18-bit £ 55 .
k7%

TFeyk: 2 (multipliers) i TR INZS 2 S, FSRSEPlaREizH . Feikds vl LA
B HIx9., 18 x 18, 36 x 18 5 36 x 36, Hi N it Fl%an H vit 1) <7 o 25 A7 2 fs
AR — N2 e R R B

o — /18 x36 ks
o /18 x 18 ik
o U4 9x9 Tk
!
PN 570 F] DABC B R 36 x 36 ek -
BEREEER
/> DSP 7 ot & — > 54 i ALUSA4, J X Feidids e it — 2 s,
B N\ ity ANV iy 38) SCRF AR AR AR BRI S5 BR A . SCRFIM D RE 045«
o JhERf I BHE/0. FidE A FVEEE B 1EEEE
o LI BHE/0. FidE B AL C Mk kIE H
o HudlE AL £dE B Ak C MmEEE S .
3.10.3 DSP #{EEEL B
o JRLEE(multiplier) i
o vk B s (accumulator)fE =
o JeykRAN RN A
KTHFESREERHEZHAEE, 1H2% UG287, Gowin 75
S 2 (DSP)H e E
3.11 Cortex-M3

3.11.1 B/

GW1NSR-2C/ GW1NSR-4C #3172 SoC & 1, Wik i ab FL &% R G AE A |
BAFERZERE. AR INFRE. BSRAM /£ 5. PLL A1 OSC
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DS861-1.4.6

IS Eh2EJR, 4N, GWINSR-2C #3f4 N ik USB2.0 PHY 1 ADC. fiidb# 3%
gk & 32-bit RISC ZE#J ] Cortex-M3, EHRINEE, REA, mEMREHsr
A, FPGA ML gnfE AN A% 1P, J78 RIGHISEH A L RS .

AL B A% 2R STl AL B S AR R AT B R G AN RS, X AR
i FPGA BRI 4 B0 FH FPGA 3% IP SEILI 4 . FPGA WA
FE IR, AT URIESEIANRSNE, s m IR RO TR E
B \Ps, Jr{EH WA, Wi SPIL 12C. 13C &AM A . HUbHEAE R R
BN FPGA B, BR T JTAG #: 1, 3&A BEHM /0 i H 5 4 &
.

B4 RS AHB-Lite 2.2 . AHB2APB M2 il 26 A 25 APB 2 26 4H At

ALPEES R GeiEIT AHB B2k 1510 FPGA TN RS, ZASGHES—1
Pl ds, SCLT 128KB (1 Flash B2 1) X i /E i K 8KB (A i & 2KB.
4KB =i 8KB) 1] BSRAM iR 5H#/E. FH/E3NE, Cortex-M3 %N
# Flash o' ARM FEF 0964 FI%dE, ARG IRIELT .

AHB 228 7 H AN R T INTEXPO F1 TARGEXPO, BANY™ @i 142
ff—~ 126bits 1] AHB .2k, 7] LLiEHE: S| FPGA H AT A iy 3 Ah v 5l A7 i BF
JE. AHB 228 HF GPIO #2 &R FPGA, HSksz8H P 1/10 ThEgr
HE.

P4 APB 284551y APB1 F1 APB2, APB1 3N E N 2% (Timer0
F1 Timer1), #4 UART (Uart0 £1 Uart1) LAz —AF T (Watchdog).
P~ UART BLEZIESEE] FPGA, THANE I 88 A& T 100 R AE AR B 28 R G856
PG, RS . APB2 M2k B %S| FPGA %k .

REFEZe i i Cortex-M3 A% MZREERE. NVIC. R 11 R0 A )%
S0 Ao
Cortex-M3 W #Z Bt S 2R AR R UG M S 2k 2248, B35 AHB &2k,
AHB2APB #2226 FH 25 APB 2k,
GW1NSR-2C #3141 NVIC $& it 7 ANFMEH P i, GWINSR-4C
P S HE NN AR P . R DR JTAG ik H T TPIU.

A, GWINSR-2C 24 HIfIALBESS RAGHR ML T — AR SIS 5
IntMonitor, i%{% 5 AT LLFE7k GPIO Hilkrek APB1 ki, fud
Timer0/Timer1/Uart0/Uart1/Watchdog. % ¥ s 5 e ish FPGA, H
KR AL 48 R G YT AT B BRRES

FPGA Witk PLL #1 OSC, W] AR &7 IS ALR$P00IR, L EAM
RGEENL

Cortex-M3 125 HIHE E an b 3-34 Fiw
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[&] 3-34 Cortex-M3 Z5H31EE

3.11.2 Cortex-M3

DS861-1.4.6

Y

o HZEMNI

°

°

°
AT 4 B

°

°

°

°

°

Thumb-2 5445, FF ARM &g
CEF 32bits Al 16bits, — MW T LT 7 BO P AF g i) 2
KW 2840, ST A 4R & MR A B E B2k, InaRk/A s B0 1Y Rl i e ag

SEH WAL, I A A A R A S AR T Ak 2
BT, PRI o b
WAF DRI HTE, SRIMRFBUR AR R B R ST D RE

M ARM7™ LEFR S THR MR, FAT 5 P RE AT AR DD #E
TheeF = R sl T %

Cortex-M3
Processor Block
JTAG I/IF
Cortex-M3 DAP JTAG
Core A
Time 4
Stamp TPIU IFF
Bus-Matrix NVIC User_int0/1
Clk/Reset Clock
< Resource
) PLL/OSC
A AHB Extension:
INTEXPO_ » Memory Sub-System
AHB Extension:
TARGEXPO > Mem-Cnitrl
AHB To
AHB SRAM/FLASH I/F B-SRAM
Lite
GPIO |« >
FLASH
< » AHB2APB .
IntMonitol
¢ Logic Resource
¢ ¢ Soft-Core
APB I/F
APB1 APB2 |« s | LsP] [ rec |
UART 3G USB
UART1 I/E Type-C
Timer0 UART | Others |
UARTO /E
Timerl
Watchdog
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3.11.3 BB

3.11.4 NVIC

DS861-1.4.6

- JTAG i

- FPB ST s DI fE

- DWT s gl f i, il & F1 &R 485 D g
- ITM B SRR T B

- TPIU BEHepfr iR i 50t

SRS P RAG Cortex-M3 AL ERAR A1 4% 1 5 48 AHB S 2% .

BB S AHB B&HEZEE:

ICode &12k: 32bit AHBLite &2k, HI T MARHD =S (8] g4 Al e &
DCode 14k: 32bit AHBLite 12k, FH T % ACHS 2 [a) 3347 B n 8/ - i
LA 17 1] 5

A4 2k: 32bit AHBLite &2k, H T X &G RIMATHFE S MR &,
PEINEA7 it LA 1] 5

APB: 32bit APB jZ 2k, FH XAk ik o 4 1a] BEAT it in 8/ 47 fitk A SO
WA

EXF ST ) 2R E BRSSP A 3 287 0] e 48t 0ok 5517 1 5
Bit-banding: & ZR5E K Bit_band il 44 V5 M #45 Xt Bit_band %8 8] #
T 1] 5

Hom: DAHEAE N5, [TE0HEEE WA R B LIEIRT)

S o

EmE W (NVIC) 5 Cortex-M3 A% R %A & 508 TR AE

SRR R AL, LA DL R R

YEZ ik 26 N
GWINSR-2C RPN H P A
GWINSR-4C SRS P A

B SR 8 Bl gMRE RIS (0~T), 7 Fon BAR B HIE e 2,
0 Fonfm s IS

SCHF TS S PR A
SCRFENAS L E WS 2

KPR SRS HE N P IBTIN, B 3 fRA7, THWTR N B3R, A2
CNINE=RES

42(85)




3.11Cortex-M3

DS861-1.4.6

& 3-9 NVIC hEfEER
Hiht 4 Fi gt it
0x00000000 _StackTop Wk Hh T HERR THUZ
0x00000004 Reset_Handler He XA
0x00000008 NMI_Handler R NMI i
0x0000000C HardFault_Handler i A % v b
0x00000010 MemMange_Handler Hik MPU %7 H B
0x00000014 BusFault_Handler 5 SRR T
0x00000018 UsageFault_Handler He fif P Al 45 v b
0x0000002C SVC_Handler BE SVCall
0x00000030 DebugMon_Handler He R W T
0x00000038 PendSV_Handler Ei{i% / FEL A Wy
0x0000003C SysTick_Handler B2/5 F G5 5E I A
AhER T (GW1INSR-2C)
0x00000040 UARTO_Handler s UARTO #2SUF A3 H Wy
0x00000048 UART1_Handler s UART1 $2SCF A3 Wy
0x00000058 PORTO_COMB_Handler Y= GPIOO0 iy
0x00000060 TIMERO_Handler Y= TIMERO
0x00000064 TIMER1_Handler 5 TIMER1 1l
0x00000070 UARTOVF_Handler S UARTO/UART1 ¥ H! ke
0x00000074 USER_INTO_Handler BI5 F P i 0
0x00000078 USER_INT1_Handler BI5 F P i 1
A I (GW1NSR-4C)
0x00000040 UARTO_Handler BE UARTO #SUFH A3 H 7
0x00000044 USER_INTO_Handler w5 F P A8 0
0x00000048 UART1_Handler /5 UART1 $2I50F1 & 3% HF
0x0000004C USER_INT1_Handler S F P e 1
0x00000050 USER_INT2_Handler S P i 2
0x00000058 PORTO_COMB_Handler E9E] GPIOO0 11k
0x0000005C USER_INT3_Handler BE P i 3
0x00000060 TIMERO_Handler IEWAE] TIMERO 147
0x00000064 TIMER1_Handler IEWAE] TIMER1 #1147
0x0000006C I2C_Handler w5 12C 1
0x00000070 UARTOVF_Handler w5 UARTO/UART1 i H v I
0x00000074 USER_INT4_Handler S P 4
0x00000078 USER_INT5_Handler Y= F P e b 5
A8 T (GWINSR-2C / GW1NSR-4C)
0x00000080 PORTO_0_Handler /5 GPIOO0 & i O H ity
0x00000084 PORTO_1_Handler ISR GPIO0 & | 1 H ity
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Hi ik AR E~3it) ik

0x00000088 PORTO_2 Handler ISR GPI00 &} 2 ity
0x0000008C PORTO_3_Handler IS GPIOO0 & i 3 H ity
0x00000090 PORTO_4 Handler SN GPIOO0 & i 4 ity
0x00000094 PORTO_5 Handler /5 GPIOO0 &l 5 it
0x00000098 PORTO_6_Handler 5 GPIOO0 &l 6 it
0x0000009C PORTO_7_Handler 5 GPIO0 & i 7 v ity
0x000000A0 PORTO_8 Handler 5 GPI0O0 & i 8 H ity
0x000000A4 PORTO_9 Handler 5 GPIO0 & i 9 ity
0x000000A8 PORTO_10_Handler 5 GPIOO0 i 10 H i
0x000000AC PORTO_11_Handler SN GPIOO0 & 11 H ity
0x000000B0 PORTO_12_Handler SN GPIOO0 & 12 ik
0x000000B4 PORTO_13_Handler /5 GPI00 & i 13 ik
0x000000B8 PORTO_14_Handler 5 GPI00 & 14 ik
0x000000BC PORTO_15_Handler 5 GPI00 & i1 15 i

3.11.5 BEER

FEFF INEAEELN ARM R 7 A7 R INEERRIR ET 0I6ME, JF HARERE
REFR WAL EERE P, BALIA R AR AR

2 FTHIRE PP NGRS T UART JH B B SE Ly, XM 5 5 PC Bl
TIEME . SRR IR B (B RE U0 R Pl aas

o EHUEf, K oA R PR
o U UARTO BHR AR HIZ 758, Ty RIE AR U B A i O 25

® iz Flash In# e FFE 047, W AR, Timer0 MK, Timer1
N,

o S\ Ox4(EOP)RL T .
3.11.6 BHE|&;

48bits HIIF A1 BT Eas B & A2 ITM Hr,  HHERER(ERE(S 5 TRCENA #E47
[1#ZEHiiRE, TRCENA s& DEMCR Z {74 115 24 £, #& Cortex-M3 Ab# &3
IR B DWT A1 ITM f4 RAERESS 5o I RN 2 R X e o IR 5
BT AR IC A
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3-35 DEMCR #1785

DEMCR&F 1738
31 ‘ 25 24,23 201918 17 16/15 ‘11109 8|7 65 4|3 10
Reserved Reserved Reserved
TRCENA4 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
barg!

TRCENA 5 DWT 1 ITM 4 R a5 5 .
e 0: DWT Ml ITM AffifE;
e 1: DWT 1 ITM fifiE.

3.11.7 BRI
SoC Wik 7 A EE kR 2 B 22 Timer0 1 Timer1, 7] LLiET APBA1
MR HEAT R AT )
Timer0 1 Timer1 /2 32bits iR E5s, Hdin T,

o HiHAUEDY 0 IR AL B T K15 5 TIMERINT HLAERC & 1 Wi ke 2
f74% INTCLEAR I, FIWrERE 5 — BRI

o FLMEMAMRIE S EXTIN AN THEES AL RESS 5, 249 EXTIN H1 0 42 1

PR A5 e AT 25
o WURIMEER IR 0, JF H RN AR IR £ — R WeIREs, B4
RSB BN 15

o HANEH A EXTIN EJYIS BRI, IS b A0 L B i — 2,
KON EXTIN B e Bl R ar A48 K0, S8R 2 il 2 4

e Timer0: EXTIN fifii%#: 3] GPIO[1];
e Timer1: EXTIN f#i%E 4% GPIO[6].
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3-36 Timer(0/Timerl SE44EE]

PCLK —— Synchronizer

[€— Reload value Edge detection
PCLKG — )|
CTRL[2]
PRESETn——»|
A Decrement EXTIN
PSEL > )
> q 32bits down
PADDR[11:2] ——J»| ~ counter
PENABLE ——|
PWRITE > > CTRL[0]
1
PWDATA[31:0] —»| A
PREADY —— )| Val==1
PSLVERR —»| » TIMERINT

CTRL[3] A =
PRDATA[31:0] ——|

ECOREVNUM[3:0] —»|

A

Timer0/Timer1 & 4728 1 S & F~, Timer0 i & 0x40000000,
Timer1 F: 4tk 0x40001000.

%% 3-10 Timer0/ Timerl F 75

AR bk | A frse | BAME Eiipan
[3]: sEIT 2% W pE
e ey [2]: AMEREINAE BB E =
CTRL 0x000 s 4 0x0 S IN )
[0]: fHRE(ES
VALUE 0x004 s |32 0x00000000 MHT T EUE
#E, S5 NBXAFAF S EUE
RELOAD | 0x008 W= |32 0x00000000 2o AR BT R B BT R
Fash
mg[’éﬂf/ 0x00C s 0x0 [0]: sERtaehl, 5 1 156
3.11.8 UART

SoC Wik 7 %4 UART (UARTO #1 UART1), " LUEIS APB1 & £kl
ATHERIRIVTI,  SCRERIIROCI R3O 921.6Kbits/s -

UARTO 1 UART1 3ZKF 8 S B AL AN 1 Aifs ib A7, ANSCRREIRAL .
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3-37 APB UART Buffering
You can write a new character to the write buffer
while the shift register is sending out a character

A

H Write buffer H Shift register ’—}TXD

4 A

4

TXFSM

Baud rate

»
APB generator
interface

4
RX FSM
A

v
«———{ Read buffer |«——| shift rt;gister [«——— 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 Sl iAsi=, 24 CTRL[6IRE AN 1 B, %ﬁiﬁz
PEAEAFAN IS B 3 S A — 07, IR AT DATE S48 07 B A] N R IR R
APB il 2] UARTO 1 UART1 ﬁi&?&ﬁiﬁﬁﬂﬁﬂlﬁ APB #2111 x%/z\ﬁiai
“OK’Mi N, ANTRBELEAs . EffAE UART BT, 7521 Sl B s B0 e 17
2 BAUDDIV.,

BAUDTICK % AR W R0 16 1%, ] LUg X AN S e[ 25
AR R A UART #i4E . CTRL[ODAH #8155 TXEN, 24 UART &4t
Remst, A LARHIXAME SRR 1/O iy UART Hidi i .

R8s STATE A7 HRS A T 2K sh i R s =R =, B
I, JERRGEATE HIRETT LG BRE B P g R, 15k EPUﬁﬁ;k’ﬂ—fUdﬁ
k% STATE H 198173 HIRES

& UARTO A1 UART1 ) &7 /7 28 #5148 , UARTO ik 7y 0X40004000,
UART1 FE 311y 0X40005000.
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3 3-11 UARTO/UART1 F5 2

2 Hhhk ks | KA A% | BAE ik
8 1 H ¥
DATA 0x000 s 8 0x-- Bl B
RIER T N RIE R
[3]: B RH, 515K
- [2]: RIEZAAEE, 5175
STATE 0x004 wE 4 0x0 (] B bR, T
[0]: KiEGAFimibrE, Hik
[6]: md A, HAE RIS
&S
[5]: Ui b RE (S 5
N wzﬁ%ﬁﬁ¢%ﬁ%%%
CTRL 0x008 s 7 0x00 (3] Bl R (2
[2]: K& Wi RS S
[1]: #FBAERE(ES
[0]: Rikfffelss
[3]: s by, 51 k%
INTSTATUS/ - [2]: Rkl 5 1956R
INTCLEAR | 0X00C w4 0x0 [1]: b, 5 15E%
[0]: KikrhMlr, 517
. [19:0]: PAFR Mo, /D
BAUDDIV 0x010 5|20 0x00000 % 16
3.11.9 B 1MW
SoC Wik I —> Watchdog, #J LA APB1 & £ BEAT F2 1 A7 ) o
T 32bits MRS, WL E A 74 WDOGLOAD
iﬂﬁﬁ%ﬂﬁ“ﬂc
Watchdog #2745 5 WDOGINT, F1H F e & -5l A .
I e FE{E 5 WDOGCLKEN Jyi B P 24 1IN, Watchdog 1 3 #s 7
BN AP _ETHAY IS . Watchdog Yl {5 5, H H 241 H50E N 0 i 7=
A TG KR5S WDOGRES. 7L 4 WDOGCLK )~ — ANt gp JE 1, =4
#7775 WDOGLOAD M E g2 Egs v, R8T T — IR -2
MNRFRAERRER, Watchdog T2 RS EAE S, Feft—FhEf:
ARG E 7% tetn, WP E S REIERR, HRR TR L — kit
%0, H4 Watchdog EHENMNENES, HTRAEEN .
Watchdog #1E 77 X~ B frs
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3-38 Watchdog #{EA

Count down Counter reloaded
without and count down

— reprogram — ~—_without reprogram _— \
/ Watchdog is \ /Counter reaches\\ Counter reaches\\‘
I —

\ 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 /72 i N & fizx, Watchdog & 14124 0x40008000.
3 3-12 Watchdog 7588

47 e Ak | sl o
WDOGLOAD 0x00 5|32 OXFFFFFFFF | Watchdog Hn# a7 f7 4%
WDOGVALUE 0x04 Hig |32 OXFFFFFFFF | Watchdog i1t %5 17 %8
Watchdog %l %5 1785
WDOGCONTROL | 0x08 s |2 0x0 [1]:
[0]:
WDOGINTCLR 0x0C RE |- Ox- Watchdog H Wi 4 %5 77 %
WDOGRIS 0x10 R |1 0x0 Watchdog b — Ik H WPk 245 25 77 2%
WDOGMIS 0x14 R 1 0x0 Watchdog 1 Wik 25 25 47 %
WDOGLOCK 0xC00 | /5 | 32 0x0 Watchdog 47 75 17 %
WDOGTCR 0xFOO | /5 0x0 Watchdog M5l 25 77 2%
WDOGTOP 0xFO4 | A5 |2 0x0 Watchdog Ml i H 5 B 27 77 4%

3.11.10 GPIO

SoC it AHB &4k 5 GPIO #HuUiifE, GPIO fHiE#: 3] FPGA.GPIO
S HF 16bits R H 1/0 ThRg, BA DL Hrik.

o 4RI A RIS, TTLAECE GPIO BIAE— {7 FH K™ A I
o (RS ST bbb AR

o Rl AC B A AE A KIS F I T Be

® ST A7 A G B AT A A ) A A s UL DRAIE 1 R e A

GPIO FF {728 W &P, GPIO ZHihil >y 0x40010000.
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% 3-13 GPIO 5%
KR FEHhtwfe | A frve | BEAE iR
DATA 0x0000 5 |16 OX---- [15:0]: B 788
DATAOUT 0x0004 s |16 0x0000 [15:0]: % &7 4%

[15:0]: H{Hge 1 E
5 1: A
OUTENSET 0x0010 s |16 0x0000 5 0: eI
B 55 AN
5 0: 55 NHA

OUTENCLR 0x0014 5|16 0x0000 [15:0]: & kR4 A RE

[15:0]: WIEFINREHRE
5 1. BE ALTFUNC
ALTFUNCSET 0x0018 5|16 0x0000 5 0: AN#E ALTFUNC
#0: GPIOfENI/O
i 1: ALTFUNC IhfE

ALTFUNCCLR 0x001C s |16 0x0000 [15:0]: AIEFFIThaEEIERR

[15:0]: Hirfligeix &
51 WE PR
INTENSET 0x0020 s |16 0x0000 5 0: AREFWERE
B:0: AVERE

B 1 R ERE

[15:0]: H T REIS bR
5. iGERFEiRe
INTENCLR 0x0024 |16 0x0000 5 0: NG W TEE
B 0: H W REANTE BR
B R R R

INTTYPESET 0x0028 5 16 0x0000 [15:0]: "R LE
INTTYPECLR 0x002C 5 |16 0x0000 [15:0]: " WAy kR
INTPOLSET 0x0030 5 |16 0x0000 [15:0]: Wbl Pk
INTPOLCLR 0x0034 e |16 0x0000 [15:0]: Wbl i Be
INTSTATUS/ o B WPIRE A7 4%
INTGLEAR 0x0038 5 |16 0x0000 1 S R
0x0400- . B
MASKLOWBYTE OXOTEC 5 |16 0x0000
0x0800- o ]
MASKHIGHBYTE OXOBEC 5 |16 0x0000
0x0CO00- - - B
Reserved OXOFCF Reserved
3.11.11 i}ﬁi&ﬁ% a

Cortex-M3 A PR & — NRR DT M3 0, B3 JTAG #2081 TPIU #
[, XA O #GEE 2] FPGA. JTAG YR 1 3 454 IEEE1149.1 Il
U EE AR WS SURTEEEELy AY et

JTAG-DP 11y He S8 5 B i =35 70 2 ik
o JTAG-DP IRZEHL
o B4y (IR) FIMZR IR FH5%E, H RIS JTAG A1 /1 Bk 127
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TE2 (4T N
o KR AFAL RN DR R4, 1115 JTAG-DP b {2517 4834,
3.11.12 A {75t

3-39 7RG
OXFFFF_FFFE
- SCB
Reserved OXE000_EDOO
NVIC
System - 0xE000_E100
Control SysTick
Space g 0000 SCS 0xE000_E010 0x4001_1000
Reserved XEOOQ‘\\\“ 0xE000_E000 GPIO N
For External 0x4001_0000
Devices
0xA000_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 R .
SRAM 0x2000_0000 Timer0
Reserved 0x4000_0000
0x0002_0000
Code flash

0x0000_0000

3.11.13 R FH

B SARSRAE I = UR SRR B Cortex-M3 (19 IP R, TE4H(E EiES
# |PUG517, Gowin EMPU(GW1NS-2C) #7141 112 F 4
IPUG931,Gowin EMPU(GW1NS-4C) 77/ i 11 ZEF s .

3.12 USB2.0 PHY
3.12.1 $FE#EA

GW1NSR-2C/2 28t ik USB2.0 PHY, MMk F .
e 480Mbps H¥E#E %K, H#% USB1.11.5/12Mbps i#H %
o HIHEENH
o HEIK
3.12.2 i A R EHBIS S ik

USB2.0 PHY #&Hefu 55 UTMI+digital A1 UTMI+AFE(Analog Front End),
FEH T %R USB 4|33/l USB PHY.

< 3-14 USB2.0 PHY % OA{5 S

Sy 1 44 K Jiie | Hhik

CLK O FRWCRUA L B B (5
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3.12USB2.0 PHY

DS861-1.4.6

Uit 1 44 R JrA | R
B Ry 8bit: 60MHz
AR AL % 16bit: 30MHz
RESET BhifE5, mAXK
FER RS 5
2’b00: HS &4
XCVRSEL | 2'b01: FS &%
2’b10: LS &%
2b11: £ FS Rzk FRi( LS, siEEkLS @
2 8V S
TERMSEL | 0: HS #imfiife
1: FS &iflife
SUSPENDM | HEES
PRI O 2R IR AS
2’b00: SEO
LINESTATE[1:0] 0 2’b01: "JARSS
2b10: KIRE
2’b11: SE1
BER AR E S
2’b00: I1FE ¥ #lE
OPMODE [1:0] 2’b01: Tz
2b10: ANHEHEAIE TS NRZI 4t
2'b11: ANHEIFEAEFF GRS 5 A
DP 10 USB %8
DM 10 USB % da 8
DATAIN[7:0] | ik 8bit USB K I&Zf i N\
DATAIN[15:8] | 7= 8bit USB Ki% s A
TXVLD | E-:Sbit RIEKARL A5 5, DATAIN[7 08U A X~ 1a
TXVLDH | 1@ gbit RIEKAR A5 S, DATAIN[15:8) 54k A &kt~
TXREADY o) R34 S S S
DATAOUT[7:0] o) {i 8bit USB 22 $i ¥ 4
DATAOUTI[15:8] o i1 8bit USB H2 S a4 Hi
RXVLD o }5 gb.t BB eSS, DATAOUT[7:0154E 4 238 7~
RYVLDH o ?gzg BNEURE SRS S, DATAOUT[15:8) %4k A %ts
NZTANE o= = — R A s &k §D~
RXACTIVE %ﬂ&{;’éﬁhﬁm—, FRPEPCIRE L C R B [ 2515 5 5
H¥oE.
RXERROR o) BSAHRIE NG S, TR NI R
IDPULLUP | L ID R HMERE, EA K
HERE LR AR
IDDIG 0 0: mini-A
1: mini-B
A/B AMK I TE R A R
SESSVLD 0 0: Vbus <0.8V
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3.12USB2.0 PHY

DS861-1.4.6

Uity 1 44 F4¢ JE | R
1: Vbus > 2V
87 Vbus HLE 2 5 3%
VBUSVLD 0 0: Vbus < 4.4V
1: Vbus >4.75V
¥67~ Vbus &
ADPSNS o} 0: Vbus < 0.2V
1: Vbus > 0.55V
ADP #REF L AR REMS 5
ADP_PRBEN | 1. ffige
0: AffifE
$87~ Vbus L&
ADPPRB 0 0: Vbus < 0.6V
1: Vbus > 0.75V
Vbus 7t L REfE 5
CHARGVBUS 0: R7H
1: B HH R
Vbus i L eSS
DISCHARGEVBUS | | 0: A
1: I8 HBH B
DP £ I 15K B4 T 7 L FHAT RE1E 5
DPPD | 0: WA FHiH[HIERS DP
1: H NhrHFLZER:F| DP
DM £ I 15K Wil iz F FHAS RE A5 =
DMPD 0: A N FHERS] DM
1: A N A %R E] DM
MR TR NG5, R DPPD Al DMPD v 1
I I AE 5 4 3%
HOSTDIS R
1: WA IR IER
57~ DATAOUTI7:003 1 _E A B A7 78 & 75 3 fE
TXBITSTUFFEN | 0: AffREArIHA
1: fHREMIEA
67 DATAOUTI[15:8]i [ - 1% o7 38 78 2 7515 g
TXBITSTUFFENH | | 0: MMEREALIHA
1: fHEREMIER
0: FS AILS G RAHITH O K%
FSLSSERIAL L. FS AILS R T O R
TXENN | R FSLSSERIAL v 1 B 46 20, AT s Re(E 5,
RHEFARL
TXDAT | HA Y FSLSSERIAL A 1 B A H R, H475dE
TXSEO | HA5 24 FSLSSERIAL Ay 1 B A 472K, il Sty 0
RXDP o WA FSLSSERIAL A 1 B AH R, HE#Ik
RXDM 0 N FSLSSERIAL A 1 B AH R, HdE#HIk
RXRCV 0 R4 FSLSSERIAL A 1 WA %%, Bzl
VBUS IO | VBUS 5%
ID | ID {55
XIN | AR, SCRF 12MHZ~24MHz
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3.12USB2.0 PHY

DS861-1.4.6

i 1 24 K Jrm | R

XOUT o i R HH

REXT | 1%K5 % 12.7K THHLfH
INTCLK | 1 SoC #E L[ B {5 5
CLKRDY o PR PLL 855 zh
CLK480PAD 0 Hi i) 480MHz i
FHi (SCAN) 155

SCANCLK | HE A A E 5
SCANEN | A AERE S
SCANMODE | PR ARG S, WA K
TRESETN | PG LE S, KA
SCANIN1 | ERE T2 UN

SCANIN2 | e N

SCANIN3 | e N

SCANIN4 | REEETTIAN

SCANIN5 | REEETTIAN

SCANING | R TP
SCANOUT1 ¢} EEEf
SCANOUT2 o R
SCANOUT3 o R
SCANOUT4 o 4 Bl
SCANOUT5 o FF e o
SCANOUT6 o FAF o
2 3-15 USB2.0 PHY ¥
SH TR Eitipuy

A E YD bk = =

DATABUS16_8

1: 16bit B %, K455 CLK v 30MHz
0: 8bit F¥afrve, HEHES CLK N 60MHz

ADP_PRBEN

ADP ¥4 L s RE R 5

TEST_MODE[0]

BIST A fEfE 5

TEST_MODE[4]
TEST_MODE[1]

BIST #& ik %

2'b00: 5% BIST #ixl

2’b01: 43 BIST ik

2'b10: fiki% BIST iz

2’b11: FSBUS BIST iz N . ¥

TEST_MODEJ[2]

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

TEST _MODE[3]

1:
0: #v[Hl3h BIST
1: BLUEA BIST
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3.13ADC

SRR ik
HSDRV1 FOERIRE RS, I R A R P
HSDRVO ERIREN RS S, IR R R H
e ERes
CLK_SEL 0: Akl XIN/XOUT
1: SoC W #BES % INTCLK
T, M i a%, BiAE 0
0: 1434
1: **ﬂ%
M[3: 0] 2: 2434
3: 3704
}émﬁé/vm
Tk, N R%, BRiAE 6'b101000
Y HE 2 3 63
0 f11: 25
N[5: O] 2:2 /34
3: 34040
63: 63 51
T, B mmiEsE S, 2R 40uA
2’b00: 30uA
C[1: 0] 2'b01: 40uA
2'b10: 50uA
2’b11: 60uA
Tk, BRAE 0
FOC_LOCK o BUWE 5t PLL A2 Rk
s BUHE S B oA E R
3.13 ADC
3.13.1 A
GWINSR-2C/2 231 W EREE R T — A 8 1HI1HE i 12bit SAR FR A 4 s,
&K, RN, EahAMERer FiE ADC.
ﬁJ?{S'ﬁHEﬁD—F:
o HiuEZE. H K 1MHz

DS861-1.4.6

o Vil

o MEMERE

>81dB SFDR, >62db SINAD
: INL<1LSB, DNL<0.5LSB, Jt’ktH%

55(85)




3 KN 1.1

3.13.2 ixs 55
& 3-16 ADC ixOES

i 11 44 K Jrl | R
LK | AP AL 5, I folk K T-25T 16 5 1R FESE
ORI B AiE 16MHz
PD | HHAES, ZESENTE, HiEo
SoC | KEEBE, B RMIE 1MHz
S[2: 0] | WIEERES
CHI[7:0] | JASGEBERZE VRPN
EOC 0 ok
B[11: O] O | AID HsE R
+®3-17 BiEEFEEREER
S[2: 0] PR N S
3b111 CHI7]
3’b110 CHI6]
3’b101 CHI[3]
3’b100 CHI4]
3’b011 CHI3]
3’'b010 CH[2]
3’b001 CH[1]
3’b000 CHIO]
3.14 Féh

B S5 S A B FPGA =M RE I N 2 ¢ B 22 . GWINSR %71 FPGA
FERIRAE T B AR N4 (GCLK), BEEERR ST BR. BT
GCLK %y, bR 7 m i 4f HCLK % . Ihah, B34 78R (PLL)
SR TR

BLZIEER, E5% UG286, Gowin 4 #iE (Clock) ) H8H -

3.14.1 £ S # R4

GCLK 7£ GW1INSR %741 FPGA F= % R R 04, % L. RS
IR, GBS IRIEAE 8 A GCLK %%, GCLK ] ik I Bh e A8 45 % F (1 I Sy
OB JI AN 2 300 A7 22 U, FH 6 FH PR IS e i O\ B L 8 0 ) P A 2 R
3.14.2 $ifEEF

B PR 2 — Pl R s il F i, MIFRBAH 2R (PLL, Phase-locked Loop).
HFH A5 N () 225 I B 5 P2 1 A N B R 3715 5 I MIAR A

GW1NSR %741 FPGA 7=/ i) PLL B Reng L4t ] DL & I Bh g,
T8I IC B AN R S 800T DU AT BB R R B (R AN 43 ) . AL &
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3 gE N4 3.14 I fh

7S LI AR T R
PLL A Bk 1) 25 M AE I an B 3-40 Firs o
3-40 PLL " E=E

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

U D
e =

Detector

> LOCK

CLKIN > » IDIV —>

PFD P>

> CLKOUT

+ |—» VCO —» VCODIV |-¢ >
IcP
CLKFB [ >t > N
: > CLKOUTP
FBDIV >, «— LPF PS&DCA >
Ly
r’ [ ) [;fv > CLKOUTD3

- o Ao i ”DD
| R O (N

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

FBDSEL[5:0] >

TT

#F 3-18 PLL SR OEN

it 1 44 B5E P
CLKIN [5: 0] LTIPAN AN E N
CLKFB LN ST Bh N
RESET LN PLL 4=¥E AL
RESET_P LI PLL 57 (Power Down) 5%
IDSEL [5: 0] A AR IDIVAE, i 1~64
FBDSEL[5: 0] | %A hAH FBDIV E, i 1~64
PSDA[3: 0] LTIPAN AL S (A 2%
DUTYDA[3: 0] | %A A o 7 B (7 B 20)
FDLY [3: 0] LITPN CLKOUTP #h 45 1R # il
CLKOUT Lingas] TCAHALAN (5 7 Pl U (4 I b A
CLKOUTP it AR AN 7 2 B B B e A
N K H CLKOUT & CLKOUTP 445 & (i SDIV
CLKOUTD it ]
” Sk CLKOUT =k CLKOUTP fJ 4347tk £ ( 1 DIV3
CLKOUTDS | Hith S B RE], DIV A BEEE N 3)
PLL 2 4571
LOCK s 1: BiE;
0: K4

PLL ()2 eh (s S AT LUE T AP PLL B2/ g N, t AT DL i i 22
i A REAME S EEEAME S B E SR E S . PLL B RS 5T
PLAEANE PLL SORAE 5 B AN, tr] DU s 282k 22 1) 4= R i 4
T EEREME S e BB S .

GW1NSR %% FPGA 7= /i i PLL 14 el 2% % 4-20 SR E S5

)
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3 gE N4 3.14 I fh

PLL 7 %F % A B8 CLKIN #3E4T AR5 5 (4N 0450, 1+ HE A RUW R .

fcLkout = (fekin*FBDIV)/IDIV
fvco = feLkouTopiv

fCLKOUTD = fCLKOUT/SDIV
PFD = fcLKIN/IDIV = feLkout/FBDIV

om;:b.‘*’!\’!—\

foLkin AHT S CLKIN A%,

feLkout A CLKOUT F1 CLKOUTP 5% .

foLkouTn ¥ CLKOUTD I 444fi#, CLKOUTD 4y CLKOUT 4343 i 4 .
o fpro y PFD $AHAI%, frro fit/MEA/NT 3MHZ,

BRI AT %% IDIV. FBDIV. ODIV. SDIV 315 21| #5450 % i a5 2,
3.14.3 SiEATh

GW1NSR %% FPGA 7= i i) s i 2 HCLK 7] PASZ 5 1/0 52 i P g
B, 2% Ve IE I B R 25 ) B AL e 1w i

3-41 GWINSR-2/2C HCLK ~EH

I/0 BankO
| L |
T
S — o
WL L R L m
g g
% =
B
| L |
I/0 Bank2

| |oBank || HCLK
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3 KN 1.1

3-42 GWINSR-4/4C HCLK rEE

I/0 BankO I/0 Bank1
| L B |
= —
— 3
=E
o )
B
| L] |
1/0 Bank3
[ Josak []Hok

3.15 ¥

YE% CRU BB RUFR 78, GWINSR £7%1 FPGA =i fit 7 RiEF & 1
KB, G TR, Mg, BEREMsIEmBHNES .

3.16 = /EEL

GWINSR #41| FPGA /it & — LM RREN ML, HEER
BIEERA B, WIS DR D B A s P R B A, CFU A1 1/0
R ar A7 2 ] AL B

3.17 miEEL &

GW1NSR %71 FPGA 7= 5 %45 SRAM w241 Flash 4wf2. Flash 4wfs
PR BESCFE AN Flash 2Rt S7 5 4 Flash 4w f2, 14, GW1NSR-2C/2
#ECFEH N DUAL BOOT Zhig, H A tmT LURHE B & 75 Z0 e B 208 &1
LEAMES Flash 97,

GW1INSR #7%1 FPGA 7=l 1 X Frlk FHim A ) JTAG BLE B8, &
YR E = SRR A ) GowinCONFIG Bl B, S2 £k 6 M. AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL fil CPU. B #efh5 3 +¢
JTAG #1 AUTO BOOT #&x. 4% kNG S W UG290, Gowin FPGA /%1i %
FEHL & F

3.17.1 SRAM Zw#=

GW1NSR %% FPGA 7= i ] SRAM Zwf2, &K b fa R EEH 3T T kAL
B

3.17.2 Flash 4&%%

Flash %2 (1 BC B #2002 v N Flash $o0. EHLE, &R A A
N Flash #0414 %) SRAM e & 550, 7£ b RS LA 2200 AT DL 58 i
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3 gE N4 3.18 A iR

PEHOECE , X FRAC B 7 AR N P 5 sh/ir 5 37 GWINSR #%1) FPGA
F7 IR STREAMEE Flash e AR CUR0UR s, FEANEERHE 2 0L UG290
Gowin FPGA /“ i 45 F2 0 & F 4

3.18 AR

GW1INSR #%1 FPGA 7 fh Wik 1 — M Wik, A dedik$e it nl g fs
(RO I B, B BloR B2 RTIE £5%, SR F by MSPI g e s it fhi

GWINSR-4C/4 #3441 P9 PR SCFe P Al e & 4 BB

Fr A e dR ] DO P et s I B YR, B RCE TES L rTLRE
215 64 PR PR,

GW1INSR-2C/2 3 /F 1 v A dib a1 IS b A 1+ S A HOA -
fout=240MHz/Param

GW1INSR-4C/4 #5114 8 Fr I ShfRban i i Bl o4 55 4 2008 -
fout=210MHz/Param

¥
Br% Param NECE S, iRy 2~128, HFHEEL.
FHIPIANRSAS T N ERIRIER AR, BRASIER . e KR Al b
S N AR
= 3-19 GWINSR-2/2C KA &RV 446 1 5h

LR s kS B | R

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 120MHz?
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3 ik 3.18 i N dndlk

£ 3-20 GWINSR-4/4C K AR IREYER 44 1 5hE

K RS s i LERE S

0 2.5MHz!"] 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz!
!

o [1]BRINH AR

o [21RiEM T MSPI ZrfEit
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4 BRI 3.18 i N dndlk

S

E!

EVAEHERR (K TAR 26 AR b TARVEFE AL T i 5 2 AR ST 8 1 AR 2% B AR Vi
WS, @ FEARIEIT 23 REAE R AR 21 I CARVE B 1 00 T 1 AR
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4 BRI 4.1 TAEAMF

4.1 THEFH

41.1 BN HEKIEE
+® 41 fHKTE
HFK i B/ME | KA
o ZHE -0.5V 1.32V
Vccox I/O Bank HJE -0.5V 3.75V
LX R A 2544k By P -0.5V 1.98V
Veex UX R A 2 44 By F -0.5V 3.75V
LV A A4 B H s -0.5V 3.75V
Storage Temperature AR -65C +150°C
Junction Temperature g -40°C +125°C
412 #EFET(EEHE
= 4-2 ETEGEHE
k4 i 0/ ME SON
Vce B 1.14V 1.26V
LX Je A #4144k B FELHS 1.71V 1.89V
UX A #3115t B FL
UX FRAZSAF 1 Veex 75 KT8 %6 T Vecox 2.375V 3.6V
Veex LV F A8 14 Bh H s 1.71V 3.6V
LX fie A 2844 1/O Bank HJE& 1.14V 1.89V
UX A Z244 1/0 Bank H %
UX AR Veox /i KT8 55T Vecox 1.14V 3.6V
Vceox LV fRA#344 1/0 Bank Hi & 1.14V 3.6V
ghim (I gk)
Tucom (Junction temperature Commercial operation) | 0°C +85°C
g (TIkER)
TunD (Junction temperature Industrial operation) -40°C +100°C
!

AR E R E (S EiE S % UG862, GWINSR-2&2C #/4 Pinout Ff. UG864,
GWI1NSR-4 21+ Pinout F/4}. UG865, GWINSR-4C #/F Pinout F /.
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4 AR 4.2ESD PEfE
4.1.3 B EFARE
R 4-3 BIR EARER
e ik w/ME JRE PN IE
R U AR TR
TrAVP (Power supply ramp rates for | 0.6mV/us - 6mV/us
all power supplies)
4.1.4 AEREFH
| 4-4 PARREE
R R s 1/0 7Y PN :
i N FELIR
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) Vo 150uA
i N IR LR TDI, TDO,
Ins (Input or I/O leakage current) 0<VIN<VIH(MAX) TMS, TCK 120uA
4.1.5 POR %74
R 45POR BHESH
B4 S ik w/ME PN
POR M JEfH | Power on reset voltage of Vcc TBD TBD
4.2 ESD 14 8E
& 4-6 GWINSR ESD - HBM
et QN48 MG64
GW1NSR-2C HBM>1,000V -
GW1NSR-2 HBM>1,000V -
GW1NSR-4C HBM>1,000V HBM>1,000V
GW1NSR-4 - HBM>1,000V

DS861-1.4.6
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4 WA

4.3DC H A

%% 4-7 GWINSR ESD - CDM

e

QN48

MG64

GW1NSR-2C

CDM>500V

GW1NSR-2

CDM>500V

GW1NSR-4C

CDM>500V

CDM>500V

GW1NSR-4

CDM>500V

4.3 DC BS 451

4.3.1 #HEET(EEE DC B S4iE
< 4-8 EETESEERN DC S 4

TR

ik

Zlin

B/IME

$AUE

oONEl

hie, v

170 i N\ FIR
(Input or /O
leakage)

Veeco<Vin<VIH(MAX)

210pA

0V<ViNn<Veeo

10pA

lpu

/0 b HLifR
(/0 Active Pull-up
Current)

0<Vin<0.7Vcco

-30pA

-150pA

IpD

/0 LR
(I/O Active
Pull-down Current)

ViL(MAX)<ViNn<Vcco

30pA

150pA

IBHLS

SR PR R T
S ES RN/

(Bus Hold Low
Sustaining
Current)

Vin=ViL(MAX)

30uA

IBHHS

SR DR v T
FrE I

(Bus Hold High
Sustaining
Current)

ViNn=0.7Vcco

-30pA

IBHLO

SR ORI F P I
T 28 LR

(Bus Hold Low
Overdrive Current)

0<VinsVcco

150pA

IBHHO

SV ORFF fa HL ST I
T 2 LR
(BusHoldHigh
Overdrive Current)

0<VinsVcco

-150uA

VBHT

S ORFF R RS
Hi & (Bus hold trip
points)

ViL(MAX)

ViH(MIN)

C1

1/0 HLZ5
(I/O Capacitance)

5pF

8pF

VHysT

iy N AR i
(Hysteresis for
Schmitt Trigge
inputs)

Vcco=3.3V, Hysteresis= Large

482mV

Vcco=2.5V, Hysteresis= Large

302mV

Vcco=1.8V, Hysteresis= Large

152mV

Vcco=1.5V, Hysteresis= Large

94mV

DS861-1.4.6
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4.3DC A5k

L ik A% B/ME LAY | RKME
Vcco=3.3V, Hysteresis= Small - 240mV | -
Vcco=2.5V, Hysteresis= Small - 150mV | -
Vcco=1.8V, Hysteresis= Small - 75mV -
Vcco=1.5V, Hysteresis= Small - 47mV -
4.3.2 B7SHR
< 4-9 BSHE
4R ik PR | B B/ME BLAYY S NEN
lcc Core HLIE HELI UX fR4 | GWINSR-2 | TBD TBD TBD
Veex HLE HL R
- (Voox=3.3) UX fR4 | GWINSR-2 | TBD TBD TBD
Veex B IR B
(Voex=2 5\ UX A | GWINSR-2 | TBD TBD TBD
N N7y
leco VO Bank MLt UX A& | GWINSR-2 | TBD TBD TBD
(Vcco=2.5V)
lcc TN# T Core HELYE HLI UX fi4 | GWINSR-2 | TBD TBD TBD
> s N 2
lcex Iy YCCX LRI UX JiiA | GWINSR-2 | TBD TBD TBD
(Veex=3.3V)
lco | PR VO Bank IR |y woxe | GwiNSR-2 | TBD TBD TBD
(Veco=2.5V)
lcc H0# Core HELYE HLR LV &4 | GWINSR-4 | TBD TBD TBD
lcex TN} Veex B IR BT LV figAs GW1NSR-4 | TBD TBD TBD
lcco IN#ERE 1/0 Bank HLIE R | LV BiA | GWINSR-4 | TBD TBD TBD
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4 WA

4.3DC A5k

4.3.3 1/O HETEEH

R 4-10 /O EHEETIEEH
4 7% i X R Veco(V) TR Vrer(V)

e/ ME HAE = NE e /ME HTUAE =N
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 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18_lI 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 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.6 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.6 1.3 15 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 15 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 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_ Il | 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D Il | 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D_II | 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_Il | 1.71 1.8 1.89 - - -
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4 BRI 4.3DC A5k

4.3.4 8% 1/0 DC B S454

& 4-11 B3 /O DC BB S 4514

A Vi Vi VoL Vor loL loH
Min | Max Min Max | (Max) (Min) (mA) | (mA)

4 4

8 8

eMOSI3 | 0.3v) 0.8v 2.0V ey Y| Voo 0AY 12 12
24 | 24

02V | Vcco0.2V | 0.1 | -0.1

4 4

8 8

LVCMOS25 | -0.3V | 0.7V 1.7V XV R R PP PP
16 | -16

02V | Vceco0.2V | 0.1 | -0.1

4 4

04V | Vcco0.4V | 8 8

LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V PR
0oy | Veco02V |04 | 01

0.4V Veco-04V 4

LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 8 8
02V | Vceco0.2V | 0.1 | -0.1

0.4V Veco-04V |2 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 6 6
02V | Vcco0.2V | 01 | -0.1

PCI33 -0.3V | 0.3*Vcco 0.5*Vcco 3.6V | 0.1*Vcco | 0.9*Vcco 1.5 -0.5
SSTL33 | | -0.3V| Vrer-0.2V VRer+0.2V | 3.6V | 0.7 Veco-1.1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Vrer+0.18V | 3.6V | 0.54V | Vcco-0.62V | 8 8
SSTL25 Il | -0.3V| Vrer-0.18V | Vrer+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vrer-0.125V | Vrer+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vrer+0.125V | 3.6V | 0.40V | Vcco-0.40V | 8 8
SSTL15 | -0.3V| Vrer-0.1V Vrer+ 0.1V | 3.6V | 0.40V | Voco-0.40V | 8 8
HSTL18_| | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | 0.40V | Voco-0.40V | 8 8
HSTL18_Il | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | NA NA NA | NA
HSTL15_| | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | 0.40V | Voco-0.40V | 8 8
HSTL15_Il | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V NA NA NA | NA
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4 AR 4.4AC JFRAFFIE
=
4.3.5 4 1/0 DC BES 454
* 4-12 £4 /O DC B 545
LVDS25
B ity A BN | BB | &K | BT
LETPANG NS
VINA,VINB (Input Voltage) 0 215 |V
P PNGENES Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 i 2.1 v
. . . . Difference
4 I
Vo ZIrfi N 1(Differential Input | 5o e o the Two | £100 | - 600 | mV
Threshold) |
nputs
n . Power On or
lin i N\ FE(Input Current) Power Off - - 20 | pA
A B N7 H
Vo i 4 = P (Output High Voltage Rr = 1000 ] ] 160 |v
for Vop or Vom)
AN N7
VoL i I H°F(Output Low Voltage Rr = 1000 0.9 ] ] v
for Vop or Vom)
Z= 1% HL T (Output Voltage (Vop - Vow),
Voo Differential) Rr=1000Q 250 1350 1450 | mV
21 PR ) AR e
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos #1117 (Output Voltage Offset) (RVTZP180\S)M)/ 2 4125 120 1375 V
ARk (Change in Vos
AVos Between High and Low) ) i 50 mv
_ . Vob = 0V 1 B4
[ M HLR s - - 15 A
S OB FL g m
4.4 AC X451
44110 1RE
*® 41310 HiES ¥
B S i BH Min Max AL
fmax 1O i KAHR - 150M Hz
fuax_vos | LVDS f KA% - 400M Hz

DS861-1.4.6
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4 BRI 4.4AC FF 45
4.4.2 CFU FF=$51¢
% 4-14 CFU BF&#
. HEER X
L Sk - B
Min Max
tLuta_cru LUT4 %EiR(LUT4 delay) - 0.674 ns
tLuTs_cru LUT5S ZEIE(LUTS5 delay) - 1.388 ns
tLuTe_cru LUT6 #EiE(LUT6 delay) - 2.01 ns
tLut7_cru LUT7 %EiE(LUT7 delay) - 2.632 ns
tLuTs_crFu LUTS8 #EiR(LUT8 delay) - 3.254 ns
BALIE AL 225 A7 45 4 tH I [A] (Set/Reset to
tsr_cru . - 1.86 ns
Register output)
: 2 2 L i
tco_cru I} i 1) 25 A7 25 6 tH ] (Clock to Register | 0.76 ns
output)
4.4.3 BF$hE0 /O 45t
+ 4-15 IMERFF XM
-5 -6 s
B , . BAAL
Min Max Min Max
HCLK Tree delay 0.8 14 0.5 1.2 ns
PCLK Tree
delay(GCLKO~5) 14 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 3.4 5 3 4.5 ns
4.4.4 Gearbox FF X454
%% 4-16 Gearbox K3 ¥
s ET{%) A SR A
FMAXippR 2:1Gearbox % A\ #: K F 40 600 MHz
FMAXipEs4 4:1Gearbox % \ 5 K FE A4 800 MHz
FMAXipEss 8:1Gearbox % N\ f K 4 1000 MHz
FMAXIDES10 10:1Gearbox % N\ K F 4 1000 MHz
FMAXobbr 1:2Gearbox % \ £ K E 600 MHz
FMAXosER4 1:4Gearbox % \ £ K E 800 MHz
FMAXosERs 1:8Gearbox iy N\ i K F 4 1000 MHz
FMAXosER10 1:10Gearbox i N\ Ak 4 1000 MHz
FMAXosER16 1:16Gearbox i N\ Ak 4 1000 MHz
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4 AR 4.4AC F R
4.4.5 BSRAM FX4514
& 4-17 BSRAM R F &%
7 ik Eie E o
Min Max
BSRAM - b1/ £ 4 1 B b 2 4 L 2 i)
tcoaD_BsrAM (Clock to output time of read - 5.10 ns
address/data)
BSRAM #j 75 774 1 B 4 380 5 tH ZE ]
tcoorR _BSRAM . ) - 0.56 ns
(Clock to output time of output register)
4.4.6 DSP FF <4514
& 4-18 DSP RF&H
4 Hik BESR gy
Min Max
N 25 A7 4 (1) I Bh 2 fay H ZE B (Clock to
tcoir_psp . . . - 4.80 ns
output time of input register)
T 7K B AT 8 10 I B 3 fy 4 ZE B (Clock to
tcopr_DsP . o \ - 2.40 ns
output time of pipeline register)
i H 25 A7 A 10 I Bh 2 fay HE ZE B (Clock to
tcoor_psp . . - 0.84 ns
output time of output register)
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4 BRI 4.5Cortex-M3 H S 45
4.4.7 R A @R < FriE
£ 419 FARIFEFESH
E i i B /MY ST =N
TR T H AT R
A GW1INSR-2/2C 114MHz 120MHz 126MHz
(0 ~ +85C)
IR AR
. (-40 ~ +100C) GW1NSR-2/2C 108MHz 120MHz 132MHz
TR T H AT R
A L R GW1INSR-4/4C 118.75MHz | 125MHz 131.25MHz
(0 ~ +85C)
IR AR
(-40 ~ +100C) GW1NSR-4/4C 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
4.4.8 AT RFFE
= 4-20 ST FMESH
Bt L SR B/MA B
CLKIN 3MHZ 400MHZ
co/ls PFD 3MHZ 400MHZ
VCO 400MHZ 1200MHZ
GWINSR-2/ CLKOUT 3.125MHZ 600MHZ
GW1INSR-2C CLKIN 3MHZ 320MHZ
C5/la PFD 3MHZ 320MHZ
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
CLKIN 3MHZ 400MHZ
C7/16 PFD 3MHZ 400MHZ
Co/15 VCO 400MHZ 1200MHZ
GWINSR-4/ CLKOUT 3.125MHZ 600MHZ
GW1NSR-4C CLKIN 3MHZ 320MHZ
C5/la PFD 3MHZ 320MHZ
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
4.5 Cortex-M3 S 4514
4.5.1 DC B¢
& 4-21 BRIRFHE
FE
il= v* Mo
(e Eiiipn YN (i AT
Ivee VCC H KHi - 100 mA
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4 A

4.5Cortex-M3 HLS B

Ivss VSS & KHI - -100 mA
ling T HLIR - +/-5 mA
4.5.2 AC B4
+® 4-22 TS H
FA%
) ik ERks AT
wx/ME A E
GW1INSR-2C 0 30 MHz
fHelk AHB I} &85
GW1INSR-4C 0 80 MHz
GW1INSR-2C 0 30 MHz
frcLk APB I} 4%
GW1NSR-4C 0 80 MHz
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4 T

4.6 F P INAE BRI (GWINSR-2C/2)

4.6 A PINFEBS4FM%E(GWINSR-2C/2)

4.6.1 DC S 4514
= 4-23 GWINSR-2C/2 2#24-F FIRfE DC B K454

i " Mt e
RS iR YN P <K 2
IVCCread Vee BHAF - 1.4 mA
IVCCXread | Vcox BEHEAE HLIA . 0.6 mA
IVCCoprog Vee BHEHE - 0.2 mA
IVCCXprog | Veex 5 #1E H i - 2.2 mA
IVCCerase | Ve #BR#AFE B - 0.2 mA
IVCCXerase | Vcox £ FR#1E H I - 2.3 mA
libLE-vCC Vce IDLE Hiii - 10 uA
lioLeveex | Veex IDLE HiE - 100 uA
ILi A N R - 0.1 uA
Lo o R s LU - 0.1 uA
Ve WEREF AR | 1.14 1.26 \Y

WEREFFa2E | 1.176 1.224 \Y

WEAEZ 20 | 0.94 1.06 \Y
VVREF1V v S

WEEEFfFaR2E | 0.97 1.03 \Y
ViL i N P - 0.1*Vee \
ViH PN IR 0.9* Vce - \%
VoL B LR I H - 0.1* Ve Y,
VoH i R v 0.9* Vce - \Y;
trroG PR [H] - 30 us
tser TR st (1] - 2 mA
tMER BB R it ) - 10 mA
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4 WA

4.6 F P INAE BRI (GWINSR-2C/2)

4.6.2 AC BB 454

3 4-24 GWINSR-2C/2 BB RGN FSE

. " Fiws N
5 Eiiipa M e LX)
tAS Hb g g ST B[R] 2 - ns
tHS Hbtk AR 57 B[] 2 - ns
tS 5 I8 o 4 ST (] 5 - ns
tH BRI B R R B TR 5 - ns
tDS B 2 5L [ 5 - ns
tDH B ORI IR [A] 5 - ns
tAC SRR : %9 s
tACR - 80 ns
tHZ 21 B2 OE A8 A% #~F (1) ) ] 3 - ns
tAE AE 7= H B[] 10 - ns
tAEL AE 1% HL P[] 10 - ns
tAAD BEHEE T AE F| AE ZEIR B [H] 30 - ns
tAADR RN AE 2 AE ZEIR I (7] 80 - ns
tTR NVSTR LTy E TBIT LT #sh ] | - 100 ns
(TE Ei@%ﬁé? NVSTR EItE TBIT | 30 Us
T B IRE [R]
(TE TR #RAES NVSTR EFHIRE] | 5 ms
TBIT AT [A]
(TE *ﬁﬁ%ﬁ%%ﬁaf’ﬁ? NVSTR EIHEE | 10 ms
TBIT T BT AR B[]
{INVSTRH HNqL\I{EﬂSTR ETHEE] AE ETHEGREE | ) ns
INVSTRL L\lﬁ\FEﬂSTR FNEEEEITBIT T B+ 50 ) ns
tCS CS @A) 10 - ns
tRCH PLHEME N CS R FFIH 0 - ns
tWCH EAET CS fRERIH 10 - ns
tECH BREEME R CS R ERI [A] 10 - ns
tDOH AE A 2% 21 E 4 i B 1) 5 - ns
tOS R E eS| 1 - ns
tOH SRR LR FR I [H] 30 - ns
tOHR [ IRAS N 1A RE DR AR N [R] 80 - ns
DS861-1.4.6
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4 R 4.6 i INAE R PE(GWINSR-2C/2)

4.6.3 BERFE
B 4-1 FEBERER
DR .~ N - /e

ey it >
s taH HAEL : tAE :
AE TR A S S N S S S
s tAADAAADR n I
cs S i ! (.
— e . : | —
I tOHADHR : i ' [tRCH
0E ¥ ) B ; 5 N
" TACHACR A " TACIACR f *oon "
pouT — (. — . A —
—48
& 4-2 EHEER
ADDR - N |
* 145 =E: A ¥ = LAEL # tAE '
e ¥ X ¥ i
I
cs P W
AR tH {
PROG g+ ¥ :
voms DH if
ON - ! /) |
—p
—* I tWCH
NVSTR tNVSTRH{,:d Sﬂ ?.d &‘
' , — .= y
MIGEI MVSTRL i i
TBIT > X I S S

& 4-3 TTERER
ADDR
1—H—h L it p

Lt}

tas ! tAH ' tAEL ! taE '
AE —;f'i—\’q < -
s ":
cs A - g
e :
vots tH ' :
SERA ﬁ / 5,
— :
NVSTRH; "H"
NVSTR g ' s 5
- ! : tTF
tTR LNVSTRL '

T FTTN TR

DS861-1.4.6 76(85)




4 B RE 4.7 P INAFE AR (GWINSR-4C/4)

4-4 BRHERRERR
ADDR .
— " b .
s ! taH ' tAEL ! thE !
IR i !
==
cs E L-\ I
i :
s tH ! !
MASE ¥ , * ;
tHVSTRH! -
' ! tECH
NVSTR ¥ . a
N R — * tTF :
' ' NVSTRL |
e TR Sk

4.7 AP INFER S (GWINSR-4C/4)
4.7.1 DC BS$i4

= 4-25 GWINSR-4C/4 2#24-F FIRTE DC BS54

S PNIEN e Wake-u

R £ S v v K P E S

S B /IS 4 JE) ) 7 9

;nzﬁﬂ X (wil 219 |os mA NA \E/TI:JJ\?%‘TEOE 25 100%,

HH lcci@ | 0.1 12 mA NA -

PR 0.1 12 mA | NA -

TR 0.1 12 mA NA -
XE=YE=SE= “1” ’ E T=Tacc

- . F| T=50ns 2 [a], /O WIHEIRA

gﬁfgfﬁg%{;ﬁ lccc 980 |25 | pA | NA OmA. T=50ns 25, WS
AR, /O HRUNTE
B LR

FREHIAE Iss 5.2 20 pA 0 Vss. Veox fl Vee

o [MXLLHE N BT AE, WEAE IR E 2 s T P iR
o  [2llcct 1E Trew AN[F] (IR HA T 5L
- AR Tnew< Tace
- Thew = Tacc
- Tacc<Tnew - 50ns: lcc1 (new) = (lcc1 - lec2)(Tace/ Tnew) + lcc2
- Thew>50ns: lcc1 (new) = (lcc1 - lcc2)(Tace/ Thew) + 50ns*lcc2/Thew + IsB
- t>580ns, lcc2=lss

e [3]M\ wake-up time 2T ZI 46 Vee 4K T 1.08V,

DS861-1.4.6 77(85)




4 BRI

4.7 F P INAE B SR (GWINSR-4C/4)

4.7.2 AC BB S 4514
3 4-26 GWINSR-4C/4 BB RGN FSH

DS861-1.4.6

H P ZH iR w/MAE = INIE FLAE
WCH1 - 25 ns
TC - 22 ns
U In) b [a] L2l BC Taccl® - 21 ns
LT - 21 ns
wC - 25 ns
S R 55 380 H0CHH A i 2 S B ) Thvs 5 - us
R A7 DR FF IS (] Trvh 5 - us
B AT ity DR B 1) (R AR P R ) Trvhi 100 - us
B AT B G A2 R S [) Togs 10 - us
Y e PR Fop A [A] Togh 20 - ns
S E] Torog 8 16 us
B VA4 B[R] Twpr >0 - ns
PERR AR R (7] Twhd >0 - ns
P15 5 2 5 18 I ST () Teps -10 - ns
SE FI 2 ST IN [A] Tas 0.1 - ns
SE ki) = HLSF (] Tows 5 - ns
iy 1k /S 4 S ST (] Tads 20 - ns
i1k /AR PR AR I ) Tadn 20 - ns
R PRAF I (8] Tah 0.5 - ns
WCA1 Tan 25 - ns
e . TC - 22 - ns
E;E?Iﬁﬂﬁhtﬂ%%rﬁf BC - o1 - s
LT - 21 - ns
wC - 25 - ns
SE ki ik Fa P[] Trws 2 - ns
K ST [ Trev 10 - us
HGH A7 B ) Trt4 - 6 ms
PR BT (1] Terase 100 120 ms
AR PR BRI ] Tme 100 120 ms
1 H B 5 W LA Y Wake-up B[] Twk_pd 7 - uS
REWLOR SRS (7] Tsbh 100 - ns
Ve &7 8] Tos 0 - ns
Veex PrEER [E] Ton 0 - ns
!

o [1XELBEMEATAES LA

o [2IXEEME NI HEE, ERPRS TSI,
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4 BRI

4.7 H P INAE LS4 (GWINSR-4C/4)

e [3]7£15*5 XADR.YADR.XE #1 YE {55 H &5, Tacc FIFF RIS A4 SE 15 5 1 LY.
BEH B DOUT # fRA7 B BIAE N — KA S i T 4

o [A]Th B H NS HAE GG BIEHE N — IR ERBR A 2 AT i RARTR], A — AN HbbEAE T —k
PEBR 2 ATANRERE BN IR [A— NG R ICTE B — IREEBR 2 AT ANRER BN IR . IXFPER
il R TR AeHEN .

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

o [6]#=HiI{E5 X, YADR. XE l YE 155 #5222 D IRFF Tace HIFTIH], Tace M SE [ _E T
AT 46

4.7.3 e FE

& 4-5 A FINFIZRER

XADR

XE
YADR

| Tas!! *
YE ' )

— S —
SE e Tows \ ” ¢
i
Tdh

& 4-6 F PRIz RIERTF

Tows Y
: X I T
i: Tars » " Tacc »
S
—

SE
ERASE
_pTwhd‘_

XADR :

— ToPs
XE A N
YADR
YE
DIN

Twpr : . ‘TT—W.,I
PROG 1 ;E + s R

NVSTR + ¥ = o S

DS861-1.4.6
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4 BRI

4.8ADC HS 5k

4-7 A PR BRBRIRIERT R

YE

SE

XADR

YADR

XE

ERASE

| N

—p Teme

MNVSTR :

Twpr

Tnvs

Terase

T

N

H
TP 4

AR

4.8 ADC BB 545

4.8.1 ADC ##EFF

ADC NCRFERAN A NS 5 2 46 56 il H 80715 5 75 22 16 NI R 31,
AT 4 AN B SRR NGRS, S5 12 AN B Skt AT SAR B2, A=
i 145 5 . ECO 15 S E 55 16 AN Bl il 1A Dy H-F, o — IR B 52 B
B T HORE EOC I ETHE%HIH .

& 4-8 ADC E#AIF
< 16 cycle >
< 12 cycle >
BN T L
CLK in + [ 1]
—¥ S !
pTH— .
S0C f\
T T \
e
EOC ; 7(_\
_hde_H:‘_
B[11: 0] INVALID X BN
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4 WA

4.8ADC HS 5k

% 4-27 ADC RIS

FrE
iR iR XA
w&/MA S NEN
CLK e 62.5 - ns
Ts SoC 7 7H A 0 - ns
TH SoC FRHFHT (7] 10 - ns
To Eoc EOC ZEiR K} [H] - 13.5 ns
To s A SR N TR - 16 ns
482 BS54 SH
% 4-28 ADC H5 &%
kg
ZH iR FAAL
e /ME BT = NE
DC /&
Lingan H A AL AL 12 bit
INL JELR AR +/- 0.84 LSB
DNL E[B22EX Cax +/- 0.46 LSB
s im % ks iR 2= 0.45 %FS
W25 1R 2= 25 iR 2= 0.02 %FS
[EEPLTPN
CH[7: 0] P By A\ ] 0.01*VREF 0.99*VREF | V
CIN LTPANEER 11.52 pF
LEE ST
SoC RFEA 1 MHz
CLK A eh 16 MHz
st EiR | BdEi HaEiR 12 e
RS
64.8(Fin=1.47K DB
SINAD (L ( , )
62.6(Fin=107K) DB
84.9(Fin=1.47K DB
SFDR IR EL B A ( : )
81.7(Fin=107K) DB
-104(Fin=1.47K DB
HD2 TR E ( : )
-87.1(Fin=107K) DB
-94.1(Fin=1.47K DB
HD3 —SREE R ( : )
-80.6(Fin=107K) DB
-87.2(Fin=1.47K DB
THD MBI R (LD ( _ )
-79.3(Fin=107K) DB
10.5(Fin=1.47K bit
ENOB A 8 H E A ) ( : ) :
10.1(Fin=107K) bit
S
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4 BRI

1.1

, o Fs -
o fid M PRI x|
VREF ZHEHE 0.5*Vceoo Vceoo Y
AR TTIN
ViH LR 0.7*Vce Vee \%
ViL PN 0 0.3* Vce Vv
Bt B[11: 0]

VoH iy HH R P 0.7* Vce \%
VoL A AR P 0.3* Vce \Y;
HE

Vceoo VR =i 2.97 3.3 3.63 \%
Vce B d i 1.08 1.2 1.32 \Y
lvccoo VR e 750(Fin=107K) uA
lvee B 4(Fin=107K) uA
Ipd W FELIR 0.15 mA

4.9 fmiZIE O FFimfE

DS861-1.4.6

GW1NSR %741 FPGA 7= i GowinCONFIG it B iz #F £ 1% 6 F, 1
A EEAL XEHE MSPI AL, SSPI A, CPU (. SERIAL

B, FEIBERHE 2 W UG290, Gowin FPGA /=i 45 F2 M0 & FH-
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=

5 #efFiT 18

5.1 s fFan 44

5.1 88k

E!

Ui

Jir

e b 28 ¢

A

KTHMPEFRA LEHAEREL, WS

12 P R S 2R FH XU bR, U C6/15, C5/14 %%,

5%%1#1'“11.:. 2

% 2.2 P hnfE BAIR K 2.3 HAAE B A,

R P 25 20 1) /N 5 44O (Little Bee®) R i 2344 A1 /= BEO SR itk (Arora ) 28 433 AN ] o

O 17 346 SR FH 04 A Tl bt
A R AT DRI SRS A2 35 2 T S (D AT MR (C) . TR i g 100°C,
R 85°C, T LAR 0t e i b 2R A R g 6, AE LN

HPEEH NN 5.

PAIA] —
3

5-1 GW1NSR-2/GWINSR-4 854 753% - ES

Product Series
GWINSR

Core Supply Voltage

LX Vcex: 1.8V

UX Vceex: 2.5V/3.3V

LV Vcc: 1.2V

Logic Density
21,728 LUTs
4 4,608 LUTs

GWINSR - XX XX XXXXXX ES
—T Jj E— Optional Suffix

ES Engineering Sample

Package Type
QN48P (QFN48P, 0.4mm)
MG64P (MBGA64P, 0.5mm)

5-2 GWINSR-2C/GWINSR-4C BH-H& 5k - ES

Product Series
GWINSR

Core Supply Voltage

LX Vccx: 1.8V
UX Vcex: 2.5V/3.3V

S

GWINSR - XX XX C XXXXXX ES
L Optional Suffix

ES Engineering Sample

Package Type

QN48P (QFN48P, 0.4mm)
QN48G (QFN48G, 0.4mm)
MG64P (MBGA64P, 0.5mm)

Logic Density
21,728 LUTs
4 4,608 LUTs

C: ARM Cortex-M3

DS861-1.4.6
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5 BTG E

5.1 s fFan 44

5-3 GW1INSR-2C/GWINSR-4C 2&#4-& %755 - Production
GWINSR - XX XX C  XXXXXX CX/IX

Product Series — T
GWI1NSR

Core Supply Voltage
LX Vcex: 1.8V

UX Vcex: 2.5V/3.3V
LV Vcc: 1.2V

Logic Density
21,728 LUTs
4 4,608 LUTs

C: ARM Cortex-M3

J EE— Temperature Range
C Commercial 0C to 85C
| Industrial -40°C to 100°C

Speed Grade
4 Slowest

5

6

7 Fastest

Package Type

QN48P (QFN48P, 0.4mm)
QN48G (QFN48G, 0.4mm)
MG64P (MBGA64P, 0.5mm)

5-4 GW1NSR-2/GWINSR-4 &% 753% - Production
GWINSR - XX XX XXXXXX CX/IX

Product Series — T
GWINSR

Core Supply Voltage
LX Vcex: 1.8V

UX Vcex: 2.5V/3.3V
LV Vcc: 1.2V

Logic Density
21,728 LUTs
4 4,608 LUTs

DS861-1.4.6

J I— Temperature Range
C Commercial 0°C to 85C
| Industrial -40°C to 100°C

Speed Grade
4 Slowest

5

6

7 Fastest

Package Type
QN48P (QFN48P, 0.4mm)
MG64P (MBGA64P, 0.5mm)

84(85)




5 TS B 5.2 #3fEEE bR IR

5.2 sxfFERIRIA

o RS RS R BN T EHME R, WK 5-5 2K 5-8 s
5-5 GWINSR-2 &£ £ 8510 = Bl

o °
GOWINSET GWI1NSR-LX2 €—1— Part Number
| y QN48PC6/15
Paég tNeugg)deer _: $¥vvvaR LX2QN48PC6/15 YYWW ' Datecode
Lot Number —» LLLLLLLLL LLLLLLLL L« Lot Number
5-6 GWINSR-2C S ¢34 HI
® °
GOWINSS GWINSR-LX2C <——— Part Number
| y QN48PC6/15
Pag; i\(lauénc?jé _: mw LX2CQN48PC6/I5 v e L e Code
Lot Number — LLLLLLLLL LLLLLLLL L€—<— Lot Number
5-7 GWINSR-4 2533 iR 7wl
® °
GOWINEZE GWINSR-LV4 <——— Part Number
MG64PC6/15
Pagta {\leurcwﬁer :: msawmswcens v e L code
& 5-8 GWINSR-4C S EKHriR R bl
® °
GOWINSS GWINSR-LVAC <——— Part Number
| g QN48PC6/15
F’allDrta {\leurcwﬁer _: \G{mm LVACQN48PC6/I5 v e L e Code
Lot Number —P» LLLLLLLLL LLLLLLLL L<—— Lot Number

!
EEFE AT 5% —AT%08 “Part Number”s

DS861-1.4.6

85(85)



GOWINSE

EREB TR KX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 手册内容
	1.2 相关文档
	1.3 术语、缩略语
	1.4 技术支持与反馈

	2 产品概述
	2.1 特性概述
	2.2 产品信息列表
	2.3 封装信息列表

	3 结构介绍
	3.1 结构框图
	3.2 PSRAM
	特性

	3.3 HyperRAM
	特性

	3.4 NOR FLASH
	3.5 可配置功能单元
	1.1.1
	3.5.1 可配置逻辑单元
	寄存器

	3.5.2 布线资源单元

	3.6 输入输出模块
	3.6.1 I/O电平标准
	3.6.2 真LVDS设计
	3.6.3 I/O逻辑
	延迟模块
	I/O寄存器
	取样模块
	解串器DES模块
	串化器SER模块

	3.6.4 I/O逻辑工作模式
	普通模式
	SDR模式
	通用DDR模式
	IDES4模式
	OSER4模式
	IVideo模式
	OVideo模式
	IDES8模式
	OSER8模式
	IDES10模式
	OSER10模式
	IDES16模式
	OSER16模式


	1.1
	3.7 块状静态随机存储器模块
	3.7.1 简介
	3.7.2 存储器配置模式
	单端口模式
	双端口模式
	伪双端口模式
	只读模式

	3.7.3 存储器混合数据宽度配置
	3.7.4 字节使能功能配置
	3.7.5 校验位功能配置
	3.7.6 同步操作
	3.7.7 上电情况
	1.1.1
	3.7.8 BSRAM操作模式
	读操作模式
	流水线模式
	旁路模式
	写操作模式

	3.7.9 时钟模式
	独立时钟模式
	读写时钟模式
	单端口时钟模式


	3.8 用户闪存资源(GW1NSR-2C/2)
	3.9 用户闪存资源(GW1NSR-4C/4)
	3.10 数字信号处理模块
	3.10.1 简介
	3.10.2 宏单元
	前加器
	乘法器
	算术运算单元

	3.10.3 DSP操作模式配置

	3.11 Cortex-M3
	3.11.1 简介
	3.11.2 Cortex-M3
	特性

	3.11.3 总线矩阵
	3.11.4 NVIC
	3.11.5 启动模式
	3.11.6 时间戳
	3.11.7 定时器
	3.11.8 UART
	1.1.1
	3.11.9 看门狗
	3.11.10 GPIO
	3.11.11 调试接口
	3.11.12 内存映射
	3.11.13 应用

	3.12 USB2.0 PHY
	3.12.1 特性概述
	3.12.2 端口及参数信号描述

	3.13 ADC
	3.13.1 特性概述
	3.13.2 端口信号

	1.1
	3.14 时钟
	3.14.1 全局时钟网络
	1.1.1
	3.14.2 锁相环
	3.14.3 高速时钟

	1.1
	3.15 长线
	3.16 全局复置位
	3.17 编程配置
	3.17.1 SRAM编程
	3.17.2 Flash编程

	3.18 片内晶振

	4 电气特性
	4.1 工作条件
	4.1.1 绝对最大范围
	4.1.2 推荐工作范围
	4.1.3 电源上升斜率
	4.1.4 热插拔特性
	4.1.5 POR特性

	4.2 ESD性能
	4.3 DC电气特性
	4.3.1 推荐工作范围DC电气特性
	1.1.1
	4.3.2 静态电流
	4.3.3 I/O推荐工作条件
	4.3.4 单端I/O DC电气特性
	4.3.5 差分I/O DC电气特性

	4.4 AC开关特性
	4.4.1 IO速度
	4.4.2 CFU开关特性
	4.4.3 时钟和I/O开关特性
	1.1.1
	4.4.4 Gearbox开关特性
	4.4.5 BSRAM开关特性
	4.4.6 DSP开关特性
	4.4.7 片内晶振开关特性
	4.4.8 锁相环开关特性

	4.5 Cortex-M3电气特性
	4.5.1 DC电气特性
	4.5.2 AC电气特性

	4.6 用户闪存电气特性(GW1NSR-2C/2)
	4.6.1 DC电气特性
	4.6.2 AC电气特性
	4.6.3 操作时序图

	4.7 用户闪存电气特性(GW1NSR-4C/4)
	4.7.1 DC电气特性
	4.7.2 AC电气特性
	4.7.3 操作时序图

	4.8 ADC电气特性
	4.8.1 ADC转换时序
	4.8.2 电气特性参数

	1.1
	4.9 编程接口时序标准

	5 器件订货信息
	5.1 器件命名
	5.2 器件封装标识


