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® RIGMIZEM:
- Sector: 4K F7
- M 32/64K A
- BERIgmREERAMKE
® [LIIFE:
- FEFLHEZ: 12uA
- RIWTHIR: 1TuA
® AR,
- BAERIAEME—1 128 4217 1D
- 3x1024 F i 2274, TSEI OTP 8if7
® HUEfAAER A 20 4F
Gowin #1t—ZE ] SPI NOR Flash Interface IP, % IP A Pt —
ANE A A0, fBH 5 SPINOR Flash i 7 i#E4T Hi%, 52 P T
FFER. HHEEIES % IPUGI45, Gowin SPI Nor Flash Interface IP /7]
S IEE o

2.5 AIECEiZ B AT

DS881-1.2

i B 567 (G U ) A T I B4 70 (CLU) S A P 5 2 5 £
FPGA 1% i P 12 I P B AR T, A S F0 7T T ph DU T B
(CLS) LA R 0 L B8 A5 25 2676 (CRUYALRR, - Horh = A 1T i 38 4 ¢
EPATURABRZLUT) NS IER(REG), 54— TR B2 5 1
WEFA A B, W 2-2 B,

CLU T R B R R AT S BN 58, AT B A A A
$oFe. BARIBHE TR AR (RS . CFU o i A A B AR T R4 2 4
SR E AR SR E, WA BN b 5 R A R R DU T
fEfi=.
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2 LRI 2.6 i Nt

T CFU/ICLU WEZVE4E R, HS% UG288, Gowin nf it & IhEE
BIL(CFU)H S 18 .
2-2 CLU &R EE

v

Carry to Right CLU

CLS3

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
cLs2 | |
|
|
|
CRU !
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

CLs1

CLSO

Carry from left CLU

V!
SREG i ZRFIR IR SCHF o WA T2, RIKAR o PR BRSO s AL

2.6 SNHIHARIR

GW1NSER %% FPGA 7= 51 i) IOB = E 4445 1/O Buffer. 1/0 24L&
R BRI n = AN . FECAWAS 1I0B N4z, & 10B
BOTELEE T AN 11O ERI(PRic N A F1 B), ‘e 1R AR E K —HZE 05T
Xt WA PR R B E 5 i E .

DS881-1.2 7(58)
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2 LRI 2.6 i Nt

2-3 I0B &R EE

Differential Pair Differential Pair
_ A N _ A N
“ “True” “Comp” ” “True” “Comp” "
PAD A PAD B PAD A PAD B
A A A A
v y v v
Buffer Pair A & B Buffer Pair A & B
A 4 A 4 4 A A Y
—H O —H O —H O —H O
o 6 2o & 2 o ©& BBo b &
\ 4 4 \ 4 \ 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
4 y Y [ Y
_Bod@OQ _|DpolZ QO _DJoIdOQ_|JToZ O
SESER3E5E &~ BESE~2R5R &
S585v S585 v S5525v S525 v
Q ~+Q «Q ~+Q Q —|Q «Q —+|Q
\ 4 v \ ¢
Routing Routing

GW1NSER #%1] FPGA 7 it/ 10B D) RERF 5 :

® T Bank ) Vccio Ml .

® ¥ LVCMOS. PCI. LVTTL. LVDS. SSTL P\ K HSTL %% Ff o1
PR, GWINSER-4C (¥ Bank3 W 37 7 #uim LVCMOS % N\ /4 Hi A
LVDS25E #r#iHi .

® IRt ANAE T IR LI

o Rt (5 5 XS IR IE I .

® NiEE 1/0 RIS ) Bus Keeper. i/ N4 HiFH A2 Open Drain % i
I

® U H#HGEIK, GWINSER-4C ] Bank3 &4k

® /O ®i T mmE. SDR #5LL & DDR £ fhik =,

e GW1INSER-4C [f) Bank0/Bank1 3z i@ MIPI 10 2 AIs23] MIPI %
No

® GW1INSER-4C [#] Bank2 SZ it MIPI 10 ZES2HL MIPI #irth

® GW1NSER-4C [#] Bank0/Bank1/Bank2 37 #¥ 13C.

2.6.1~2.6.4 7p5lHL 1 1O B FhaiE. H LVDS #it. /O ¥4, 110
WHTERREEE, ELRT VO BERNEZHAEE, H25
UG289, Gowin i 4 f2i8 H JHI(GPIO) H / f5 7 -

2.6.1 I/O BBEFR/E
GWINSER %% FPGA 7= i1 110 £145 4 /> Bank, WK 2-4 fiiw,
> Bank 50571 1/O HLJE Vecios
N SSTL, HSTL %5 1/0 fy Abnife, 454~ Bank i $2 ff— AN a7 1)
2 H % (VRer), F AT CLEFEAE R 10B W& 1 Vrer (55T 0.5*Vccio),

DS881-1.2 8(58)
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2 LRI 2.6 i Nt

WAE AR Vrer I (5 H Bank TER—> /O EHITE NAMI Vrer i
NE

2-4 GWINSER-4C #% I/O Bank 537 ~EE

| /0 BankO | | 1/0 Bank1 |
Top ]
GWINSER-4C g go,U
—9 S
Q)
Bottom —

| /0 Bank3 |

GW1NSER %7%1 FPGA /=5 7 £ LV fiiAs,
GWINSER %71 FPGA 7= ii#Z% & Vec N 1.2V;

LV A G N R etk fe 4%, Fi S Veex 3K 1.8V, 2.5V Ml
3.3V, 1/0 Bank HiJE Vccio ATARYE & BAE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V
R RIS .

V!

e GWINSER-4C %1} Bank0/Bank1 F{E MIPI % NI, Vecioo/Vecior B EE K 1.2V,
Bank2 H{E MIPI %t i Vecioz T i% BN 1.2V; 3 H Veex WE A 1.8V I MIPI {135
FEAY EIAE] Voex BB A 2.5V/3.3V i MIPI 38 (1) 60% .

o [MEMAEN, WA GPIO ¥l ymA . Wiy i, BCE SRS VO IREHHA
FEFF ML R . Config A2 /O FRARZASAAR Y e B A A FA BT X«

AEH) /O % H A AW HEXT Vecio ISR INZR 2-1 K3 2-2 AR,
%% 2-1 GWINSER &% FPGA FZRTHHMHL /0 RB KRS AR E

11O KR (nith) | Bdi/ 24y Bank Vccio(V) | fithIkEhAEI(mA) | A

'I:xﬂ"l_gg%’ B 3.3 4/8/12/16/24 A
LVCMOS25 B 2.5 4/8/12/16 pGINEEEE AN
LVCMOS18 B 1.8 4/8/12 SRR AN
LVCMOS15 L 1.5 4/8 il N
LVCMOS12 L 1.2 4/8 il N
SSTL25 | FA St 2.5 8 RN
SSTL25 I FA St 2.5 8 RN
SSTL33 | B3 3.3 8 fEfigHE
SSTL33 I B3 3.3 8 fEfigHE
SSTL18_| B 1.8 8 eRirge |
SSTL18 I B 1.8 8 eRirge |

DS881-1.2 9(58)




2 BRI 4

2.6 fi N\ iR

1/O ZKRBY (%) | Hhdm/ 24y Bank Vccio(V) | ¥t 3kE0AEEJI(mA) | B
SSTL15 B 15 8 Tt
HSTL18_| BA 1.8 8 RN
HSTL18_I BA Y 1.8 8 N
HSTL15_| FA St 15 8 N
PCI33 B 3.3 4/8 PC Flix A:UR 4
LVPECL33E | #% 3.3 16 e A AR
LCD K} 73Kz 5 4
MLVDS25E a4y 25 16 R 8
BLVDS25E ZEGy 2.5 16 ESNEL L ]
RSDS25E a4y 25 8 RUNS R R A
LVDS25E ZEGY 25 8 RN R R A
MIPI Z5y (MIPD 1.2 35 el AL R 2% 4 11
LVDS25 24y (True LVDS) | 2.5/3.3 2/2.5/3.5/6 SR R A A
RSDS #7%r (True LVDS) | 2.5/3.3 2 FONT R TR A A
‘ LCD It Jy 4K 5 5 41
MINILVDS 24y (True LVDS) | 2.5/3.3 2 U S
PPLVDS #4% (True LVDS) | 2.5/3.3 35 LCD 17/%1 53X 5h
SSTL15D ZEy 15 8 ez AN
SSTL25D | Gy 2.5 8 pedize AN
SSTL25D Il | % 2.5 8 e N
SSTL33D_| oy 3.3 8 e N
SSTL33D_Il | %% 3.3 8 N
SSTL18D_| Zhy 1.8 8 N
SSTL18D_Il | 4 1.8 8 1t L
HSTL18D_| Z=y 1.8 8 N
HSTL18D Il | %% 1.8 8 e ze AN
HSTL15D | FEGy 1.5 8 e ze AN
LVCMOS12D | #% 1.2 4/8 WAEZN
LVCMOS15D | % 15 4/8 WAEZN
LVCMOS18D | %43 1.8 4/8/12 pliREEE AN
LVCMOS25D | %74y 25 4/8/12/16 it %
LVCMOS33D | %% 3.3 4/8/12/16/24 HAHEN
3 2-2 GWINSER XHFRUHIA /O KB R Mo FERLE
/O KAY(HIN) | Hdin/ZE 5 Bank Vccio(V) SRR i I T FE 15 752 VReF
i
LVCMOS25 B 2.5 & i
LVCMOS18 B 1.8 & i
LVCMOS15 BA Ui 15 s 7.57
DS881-1.2 10(58)




2 LRI 2.6 i Nt

leEitlLi PN PR/ ZE 4y Bank Vccio(V) SRR i I T T T2 VRer
LVCMOS12 B it 1.2 = 3
SSTL15 B 15 i b
SSTL25 | B S 2.5 4 &
SSTL25 I B 25 i 2
SSTL33_| oy 3.3 & P
SSTL33 I oy 3.3 F 2
SSTL18 | i 1.8 & &
SSTL18_II ep 1.8 7 2
HSTL18 | B S 1.8 4 &
HSTL18_lI eh 1.8 7 2
HSTL15 | B S 15 4 &
I5VCMOSS3OD2 s 05 4 -
IéVCMOS33OD1 . 18 ” -
IéVCMOSSSOD1 s 15 ” -
IéVCMOSZSOD1 s 18 4 -
IéVCMOS250D1 . 15 s -
IéVCMOS180D1 s 15 » -
I£VCMOS150D1 s 19 s -
I?:VCMOSZSUDB . 33 o =
I5VCMOS18UD2 s 05 4 -
I§VCMOS18UD3 s 33 s -
IéVCMOS15UD1 . 18 s =
I5VCMOS15UD2 s 05 4 -
I§VCMOS15UD3 s 33 s -
I5VCMOS12UD1 . 15 s =
IéVCMOS12UD1 s 18 » -
I5VCMOS12UD2 . 05 » -
I?_,VCMOS12UD3 . 33 s =
PCI33 B 3.3 2 %
VREF1_DRIVE | '3 (Vref |\ o 080533 7 R
R Input)

MIPI #4 (MIPD | 1.2 & %

DS881-1.2 11(58)




2 LRI 2.6 i Nt

leEitlLi PN PR/ ZE 4y Bank Vccio(V) SRR i I T T T2 VRer
LVDS25 ZE5Y 2.5/3.3 4 @
RSDS oy 2.5/3.3 i o
MINILVDS Y 2.5/3.3 4 &
PPLVDS ZEoy 2.5/3.3 i %
LVDS25E FEoy 2.5/3.3 i %
MLVDS25E ZEoy 2.5/3.3 o %
BLVDS25E ZEoy 2.5/3.3 & %
RSDS25E oy 2.5/3.3 4 @
LVPECL33E oy 3.3 4 @
SSTL15D Zy 15 4 &
SSTL25D | =5y 2.5 g o
SSTL25D I FEGy 2.5 i %
SSTL33D | FEGy 3.3 i %
SSTL33D I ZEoy 3.3 i %
SSTL18D | ZEoy 1.8 & %
SSTL18D_lI oy 1.8 4 @
HSTL18D_| oy 1.8 4 @
HSTL18D_lI Zy 1.8 4 &
HSTL15D_| Zr 15 & @
LVCMOS12D FEGy 1.2 o 75?
LVCMOS15D FEGy 1.5 i 75?
LVCMOS18D FEoy 1.8 i %
LVCMOS25D FEoy 2.5 i %
LVCMOS33D 2y 3.3 4 7.5?
2.6.2 ELVDS &3t

GW1NSER-4C 23417 Bank2 SZ & LVDS #irth . #b4h, 10 2k
LVDS25E. MLVDS25E. BLVDS25E %5 Hi 2K,

B LVDS I AR g % oBHE 2 W, UG883, GW1NSER-4C #/F Pinout
T

LVDS f%i N 10 752 100 Wi 2 i B B VTS, Wit3 %k 2-5
Fin. GWINSER-4C 231411 Bank0/1 27 P AT 4w A2 1K) 100 BRAEH N\ 2
SULECEERE, W, UG289, Gowin A/ 45 f2id /& # (GPIO) M /155,

DS881-1.2 12(58)
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2 LRI 2.6 i Nt

& 2-5 E LVDS &it+&EiEE
S GWINSER :
Rk . . | s
txout+ rXin+ P txout+ rxin+
5500 ) o 2 :
txout- rxin- | txout- rxin-
A A
i N\10 Buffer 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %743 10 % VUL H FH /X 28 1%
Z W, UG289, Gowin 1] 45 F2di/HEH (GPIO) /155

2.6.3 /O iB%8

K 2-6 y GWINSER %% FPGA 7= & 1 11O 251 % N H 547 o
& 2-6 /O BBt REE

TRIREG

GND |—

SER

|I|- IREG

IDES IEM

Rate [ 1 B

-

DS881-1.2 13(58)
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2 S5 4H

2.6 fi N\ iR

% 2-3 IwOMT4A

Uit 1144 /10 TP
GCLK {55 -

Cltm Input GCLK i N5 5 M &E1E S % UG883, GWINSER-
4C #1F Pinout FAf-

DI Input 10 EHMLEANAZE S, HAEW A F Fabric.

Q Output SDR A IREG #i (&5 5 .

Qo-Qn-1 Output DDR #ithe IDES #iHif5 5.

E!

[1] 4 CI{EA GCLK fa NI, DIv Q & Qo-Qn1 ANREMEN 10 S Nt H
GW1NSER %7%1] FPGA 7= [ 1/O 3 55 11 4 B e i3 B a0

IERRR

2-7 JHEIRFEH IODELAY. GWINSER £7%1 FPGA 7= i %A 110
#4L & IODELAY #R, F e DUB iZ R AE 1/O _E3 &4 K delay
TR N S5 RS o 25 B IEIR I A Tayunit, AL 0T DR ALAY
¥ DLYSTEP. IODELAY S FERIAIAN: Trotdy = Tdyoftset + Taiyunit *

DLYSTEP, EJIERZSHER[EUIEK 2-4 Fix.
% 2-4 IODELAY RERE&E

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

2-7 IODELAY ~r=E
e a— S E—
DLY UNIT
SDTAP [ >
SETN [ » DLY ADJ [ - DF
VALUE [ >
A A IR 7 5
® FAiEdl;
® & yEfl, W5 IEM Btk GBI —ld i R S S IR
|IODELAY A~fg [A] i FH T A A
DS881-1.2
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2 S5 4H

2.6 fi N\ iR

I/O H1Fes

2-8 5 GWINSER %% FPGA 7= ) 110 & 72tk . GWINSER
25 FPGA P8 IS 1/O BT i N 17 2% IREG. FirtH 27 47 2%
OREG Fl & BH{% il 7 17 2% TRIREG.

& 2-8 /O FEH/BREE

D Qi
DF CE
e
. > SR

e CE AU NI HL 45 %2(0: enable)sl i i F43%%(1: enable).
o  CLK ] %A Ay b FHiffid & 5T e fi o
o SR AR N AP0 1 SET/RESET (L (disable).
o A Al LLYnAE N B A7 45 (register) B8 /7 2% (latch)..
ENAEARIR
BUFEREER(IEM) 2 FSR B Sfs 10 v, A T-i F DDR B2, & 2-9
J7 o
[ 2-9 IEM REE

CLK [ >— —{ > LEAD

DL >— IEM —— JMCLK

RESET [ >— —1 > LAG

5228 DES &R

BRI /O AR 1 SR 45 DES, F& 1 110 BN Y
Fave

L8 SER iR

BT B /O IR 1 {7 H ) A A dy SER BR, & T 1/0 BA
ARSI W

2.6.4 1/0 IZETEER

DS881-1.2

GWINSER %1 FPGA 7= 5L 110 X Fr 2 fh T/EER., F—Ff T
YERERR, 11O(EK 1/0 Z 50015 5% )T AE & i i 5 5. AN E S
INOUT 55 =8B E S =86 HES).

15(58)




2 L A28 2.7 YURFESFENLA AR

2.7 BURFHSBEH FRHiE SRR

2.7.1 @

GW1INSER #%1] FPGA 7~ it it 1 3= & I HUIRER &S BENLAE fif 2 BT
IXELAF A BOIRAL AL EEE ], ATHES, A e3> FPGA FE81
R AR HOIR B S BENLAZ 52 (BSRAMD. 1E FPGA [:%1 414541~ BSRAM
iR 5 3 4> CLU AL E .

BSRAM =7 £ FhIhHE «

e fH{F Cortex-M3 [¥] SRAM %k, A Cortex-M3 H ks 1304 52/ 5 47
g hEE, RIERSMIZIT, LA, —4 BSRAM % &N 16Kbits(2K-
Byte). izt FRIRAL = PR AF S L Cortex-M3 [ SRAM %
&, Hin 2K-Byte/4K-Byte/8K-Byte 5. A A% H 1) BSRAM 457 H{E FPGA
[P B2 U8

o [YHIE FPGA M7, %1 BSRAM mIfiL & i &
18,432bits(18Kbits). FEALECEALAEHE: i 450 Single Port, Xl
M43 Dual Port, XU i3 Semi Dual Port, H 17 s = .

F 8 HUIRER S BENLAE il 22 BHEOU A P s e RE TSt 1 ARRR . BAR
BSRAM $2 L) 54 Fh DI fE -

&

® 1 /MR KA RN 18,432bits

® I ESiiZik E| 190MHz

® i [1i{(Single Port)

® X 145 (Dual Port)

® {145 (Semi Dual Port)

® FRALKLGA (Parity Bits)

o RIS A B (ROM)

® HE TN 1 23 36 i

® it 4hif{EHizt(Mixed Clock Mode)
® ¥ % T A 3 (Mixed Data Width Mode)
® [ 5 (Normal Read and Write)
® Jiit/5 5 (Read-before-write)

® 5 (Write-through)

2.7.2 BSRAM e E#E5K

GW1INSER #51 FPGA 7l U HUIR A5 BEHLAT 2 ) SCRF 22 B O 25080
FEPE, W 2-5 Pios.

DS881-1.2 16(58)




2 A 2.7 HORERASBENAF i AR
3% 2-5BSRAM ELEFI3%&
L R Ry 1458 PRy X 1A X R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K x 9 2K 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
HimOER
FL VBT SR 2 MR (bypass BERUR pipeline #1x0) A1 3 i
H# (normal 1. write-through = Al read-before-write ). £
i 0T, BSRAM 1] BAZE—/Nf % BSRAM #HAT IS #/E. £S5
BEEd, BB ANRBHE L3 BSRAM K% . 2% H %517 2% 5% % (Bypass)
I, R I (R — AN ) BT .
T F v ASE X 1 I VAR P A SRRl iR 7B 2% UG285, Gowin {7 fif 2
(BSRAM & SSRAM)I /' #5 -
W O HE5
X AR 2 A S 2 Fhisi st (bypass #30F1 pipeline #:) 1 2 F
5 (normal #zUA1 write-through #E20) . w5 A i Escin N £ 4 -
® N I [l SR 4R
o N I [l 5 R A
o fFAu— Ny L A
3!
25 B[R] — Mol R i B AT S S AR .
T AR X 1) 3 7 3 B AR G IR 175 2 2% UG285,  Gowin {7 fif
#%(BSRAM & SSRAM)HI /45 .
8% O =3
By B AR G A] 347 2 APz (bypass #z0F1 pipeline #i3) £1 1
FhERE (normal B . Oy WU 1 7] SZRE R e S R . (H 2 X R —
Ay OAREMOL S 84E, HSZRF A5, B b k.
E!
28 B[R] — Mook [ B B AT S S AR .
KT8 B 2 i 7 2= B S A e IR 6 225 UG285, Gowin {7
i 25 (BSRAM & SSRAM)H J 467 »
DS881-1.2 17(58)
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2 LRI 2.7 YUREFSHYLAF i S

HigiEx

BSRAM it B il e i s A . P nll i g ge v ia A Sc s, i@
it gw AR L RWIGE I R A gs . P T B ROM FRI N, g AVIGE
et . (E 28 b HL R R I SR 5 ) G AR

4 BSRAM 1] it & i — 14 16Kbits ROM. T H i = i L n &
K K e IR IS 5% UG285, Gowin 1% 25(BSRAM & SSRAM)H S3E
.

273 iR EABIETEERE

GWINSER %1 FPGA 7= il I HUIR 5 S BE AL AT i 7 BB AT S TR A 40
LR T A . 7000 RN X DR, 5 S 8 58 1] LLAS
A, {HFE%RIER 2-6 F1% 2-7 KL E RN .
= 2-6 Xif IR S REHE R EREFIR

o 0
T3 Yy ]
16K x 1 8K x 2 4K x 4 2K x 8 1K x 16 2K x 9 1K x 18

16K x1 | * * * * *
8K x 2 . . . . .
K x4 . . . . .
KX 8 . . . . .
Kx16 |+ . . . .
2K x 9 * *
1K x 18 * *

!

FRiER 7 BRI SR .

" 27 ANHOBREESRIERERESIR

S

sy
P 16K x1 | 8Kx2 jKX ng 1K x16 | 512x32 | 2Kx9 | 1K x 18 gézx
16Kx1 |* . . . . .
aKx2 | . . . . .
AK X 4 * * * * * *
KxB | = . . . . .
1Kx16 |~ . . . . .
51232 | . . . . .
2K x 9 * * *
1K x 18 * * *

V!

PREN “*7 RS SR AR K
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2 L A28 2.7 YURFESFENLA AR

2.7.4 BEGIIhEERCE
FFAS e A B LAE A Skt BSRAM N B TR A [OR S . A4
AT O BT PSRRI, SR A TSRS S i TE R, 10 7T AU 3R
TEAE R
2.7.5 EIHHRME
o T MIBUIREASBENL SR B\ 2 F S L RSB B A
© it AFAE LT VK L 2 A AR P P B A
® AT,
2.7.6 BSRAM /e

BSRAM 7 £ 5 P /Eial, A% 2 FhitfEiks: 554 (Bypass)i
X TKE (Pipeline)tiz; 3 FiE#ER: 1EH 5 (Normal)iiX. &5
(Write-Through)#& (. &1 /5 5 (Read-before-Write )15 ..
EREER

A3 R Ui ik 2 A7 A 10 07 s I i B A7 2R 11 77 20N BSRAM
2 H A

MK EHR

TEFD B NAEfEAR I, 5 27 A7 o eSS nT SCRF3IOHR 96 B ok
36 fii.

AR

AN ¥ FF Ay, BE PR B AR A it %5 (Memory Array) )% H
2-10 w0, fARR O KXWk A ER TRIRK LGRS

ADC——— o
Pipeline

Input Memory
) — Registeri> Array ﬁ> Reglsteri>Do

WRE ——»

w [ T

OCE

———1ADB
1 Input
CLKA —p] Register
DIA T Input —— M
RegFi)ster :mory CLkB
o — rray

:> Pipeline |
Register |
<4—O0CEB

DOB

DS881-1.2 19(58)




2 LRI 2.7 YUREFSHYLAF i S
DIA —— L——DB
ADA —— Input || — Input —— ADB
wRea—— Register Register .¢——— WREB
4 Memory -
CLKA | Array - cike
"I pipeli Pipeline )
R(Iepg?sltr:eer <; :l> Register 4—— OCEB
OCEA—»
DOA DOB
BH#{EE
IEEEHEK
=i AT IE W B AR, thim D % B BHEAA . A S H
PRAE 152 3 11
BEHER
FEMRECT, 0 —ANum AT SRRy, 5N 2 I s ) %
Ho
FEEEEA
MR, X —ANum AT SRRy, JE R B 2 H AR b 117
B, SAEIESENHBEIG,
2.7.7 BHER
% 2-8 1 T A [E BSRAM AL R AT e A I e A K
< 2-8 IR EL E 5T+
RN Rty AR 5 PR X 1A X By AR
ST B A A 2 Yes No No
ERICTINEE T E2y Yes Yes No
B A B = No No Yes
LRVA:RE RN
B 2-11 R 7 78 X AR R ST i A P AR =R, BN % —
ANPRST IR, CLKA {5588 7o 0 A MIFTH 277 2%, CLKB 15 5 #&# 1 i
M B BT 748
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2 L A28 2.7 YURFESFENLA AR

2-11 Jh 3 PR
WREA WREB
ADAL ——] ADB
Input | | Input
DIA ﬁ> . I I p
Register Register [\ Di8

Memory
Array
CLKA CLKB
Output
poa Output L4 i — > oos
Register Register

WREA WREB

CASTLET Ty

] 2-12 SR T E PR FUBER T (0 S I e TR . 5N 11
AV, B (CLIKA)E 54268 738 1 A 5 Kl . 5 M Pt 5
RE(E 5. BERBN(CLKB)E B3I T3 11 B (I A . BRI A
i,
212 HERHHER

S Input
Register

Input [—— Memory
Register Array

CLKA —» CLKB

:J>l Pipeline |
Register |

Bin O #IRER
2-13 &7~ 1 Hlug I asi =,
2-13 Bum OB #hiEs\

WRE AD

DII::> Input | —ro
» Register

CLK ]

Memory
Array

po (=] Output N
Register |

WRE
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2 S5 4H

2.8 HF 5T B

2.8 BIFESIRRR

2.8.1 Eifr

282 RET

DS881-1.2

GWINSER-4C #4th B FE 1 DSP %5 . == 3461 DSP
R T RN e P S R S SRR SR, W FIR. FFT #1425,
DSP HAm FriEaefase . WIRFIH RS . RERE S

DSP 3C#F N5 LhfE:

3 e BE ek Ay (9-bit, 18-bit, 36-bit)

54-bit ¥ H A/ Iz 5T

A e A% AT Gk LA 0 cds o

T F2 hL %% (Barrel Shifter)

I S5 5 E & N I (Adaptive filtering through signal feedback)
iz %Al L A 3L E (Computing with options of rounding to positive
number or prime number)

SCAF AT AT S H RN 55 5t e Y

GW1NSER ] DSP #ik DAT L X M fE A FPGA PRSI . &
DSP & WA EHRIG, AR ITAS ATl (pre-adders), %> 18
A7 3R 4% (multipliers),  AT—> =4 N BLR A2 5855 5 51 (ALUS4).
Fmag

DSP ZZ Bt & A TUNES, SLHHIN. FURAR AL IhfE

TS T % B I e i o A P N0 B
e Jf4T 18-bit #i A\ B =¥ SBI;

e JfAT 18-bit I\ A B SIA.
!
TN NS A S A A A SR 55 B A

mz TR FPGA 7= S TN 28 vl DME N Dhaefs s (i A, SCRF 9-
bit {2 5% A1 18-bit 177 7
Tekeg

Pk 2% (multipliers) 7 T HUNER 2 J5, HRSEOIRILIEH . Feikainl LA
FLE A 9x9. 18x 18, 36 x 18 B 36 x 36, % A s Ml th ity 45 S R 25 4725
B SF B . — AN B n SRR B A A

e /™18 x 36 ks

o /18 x 18 ek

o U/ 9x9 L

L

PN ZE BT A DU B R — 1 36 x 36 Ieidies .
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2 S5 4H

2.9 GPIO ¥ # MIPI D-PHY RX/TX

b S L
A~ DSP Z oot & —A> 54 fif ALUS4, 2%} ik s Dhae it — 2
SiR, N S A L S B8 SRR A AR SR 55 R . SCRFI T RE R4 -
o ik i Bdn/0. il A FEUE B BUINVE/REE H
o JReikdnm i Bdl/0. Kl B AIREAL C HIBARGEIE 5
o M A, Hds B ML C BINE/RIEIE B .

2.8.3 DSP #{E#EREE

o IREEH(multiplier) i
o vk ZUn#% (accumulator) i =
® RiIRA R s

RTHFESUBEBREZHEMES, §5% UG287, Gowin 7 {5
AR (DSP)H S R R -

2.9 GPIO X #§ MIPI D-PHY RX/TX

H GPIO szHL# 4% MIPI D-PHY RX/TX I}, mJik 3 ff 10 2874,
TLVDS. ELVDS. MIPIIO.

Fii GWINSER FPGA # 3 #F TLVDS/ELVDS 24!, H
TLVDS/ELVDS 25528 MIPI D-PHY i, FRiitk
LVDS25(E)+LVCMOS12 (177 2R AL MIPI HS F1 MIPI LP, JF75Z44H0
410 HEL BEL I 25

4> GWINSER FPGA £ #: MIPI 10 285!, MIPI 1O WE&E R 7 HLIH
f2%, 3 HS AT LP B EEH. MIPI 1O 288 ST Hr B 2-9 Fin.

FARET 10 BN 4hiidz s, 7] PAZ2% IPUG948, Gowin MIPI D-
PHY RX TX Advance H /' f8 /) “4 ThEediiR 7.

< 2-9 GWINSER %% FPGA =iy MIPI 10 RBT#H5IR

MIPI i N/

GWINSER-4C

MIPI %\

Bank0/1

MIPI %

Bank2

DS881-1.2

B MIPI D-PHY RX/TX EEA4SMET .

S HFRUE (MIPI Alliance Standard for D-PHY Specification), 7 1.2
TR RX AT TX 8840, fEfnE K i & nliA 4.8 Gbps

SCRF I 22 DU B TE R AN I

Y FZ PHY (10 R T)

THRE AR INFE(LP, Low-power) i /EHE

¥ MIPI DSI il MIPI CSI-2 4% 2

YHEE E A . A AEE X 5

FF MIPI D-PHY RX 1:8 i 5 1:16 fx

Y ¥F ELVDS. TLVDS. #1 MIPI IO % 10 Type

GW1NSER-4C [] Bank0/Bank1/Bank2 3} 13C
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2 S5 4H

2.10 Cortex-M3

HZ VRS BiE S % IPUG948, Gowin MIPI D-PHY RX TX Advance A
PR .

2.10 Cortex-M3

2.10.1 &y

DS881-1.2

GWINSER-4C WAL RS RGMEM%Z . BA F 5 2 %I,
BSRAM 17fig 5. PLL A1 OSC K43 Ji . A H 2318 % /2 32-bit RISC
UK Cortex-M3, EAKINFE, RAA, mtEREMFrs, FPGA f24tn] 4
FERIAME A EAZ 1P, HERERSSI A ERS.

AL TR 28 22 G0IE T AL T AR R AN R 28 R G S ANMEE S, X BN SR
F FPGA %5 S2 I ) 4% B8 B FPGA A% IP SEEL 4. FPGA N EA
FE R, HP UL RELHA RN, SoalBR R T EER
% IPs, JEMAFIEA, 1 SPI. 12C /Mg ge . Mab PR 48 R 4%
52 FPGA %R, Br 7T JTAG #10, #A BB /O 05 4% %R .

M2k A% i AHB-Lite S2% . AHB2APB #id: i 45 F1 79 2% APB 2k 2
o

AN S R 400 AHB A2k FPGA T RS, ZAG8 55—
PRI Be, SEILT 32KB ) Flash %K N i (E 15 K 16KB ) BSRAM #
BRI EEE. FHESIE, Cortex-M3 N INEL Flash 1 ARM F25 (145
L FEHE, RIETFIRIEIT

AHB 2 S EF AN 235 11 INTEXPO #1 TARGEXPO, 4N J@ i [
FEfE—A 128bits [ AHB &2k, A LLER:S] FPGA H (AT A i 4 8 5k A7
iR YR . AHB S22 FF GPIO # 0 E#:3 FPGA, HSRszBLH @A 110
IhRERI Rz .

P2k APB 52843515 APB1 F1 APB2, APB1 34 iE I 28
(Timer0 A1 Timer1), # UART (Uart0 il Uart1) LA —ANBT 1M
(Watchdog). MW~ UART H#E# S| FPGA, MANERN RAE T 10 R £

ALHL S RGN HIAER, B %A . APB2 a2k HiiEH 2
FPGA %,

ORISR E I Cortex-M3 A%, BZRAERE. NVIC. R AT H) 2

Hiko

Cortex-M3 W #Zid i B 2R 50 R4k 15 1) 28 R Gt
RN AANE P . R D EEE JTAG R sm DA TPIU.

Ak, b ELES R AL T — AN W R I{E S IntMonitor, %45 5 ] LA
f67~ GPIO Hirel APB1 4hisH K7, 4% Timer0 / Timer1 / Uart0 / Uart1 /
Watchdog. iZFWiill{E 5 &k inss FPGA, ARG MAGH 2 R4 4 h1is
1T HI IR S

FPGA Witk PLL 1 OSC, w LLRWE 7 {E KIS (et ep 2t ys, b & A
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2 BRI 4

2.10 Cortex-M3

RARNL.
Cortex-M3 5 e Bl ] 2-14 Fios.
2-14 Cortex-M3 ZEHI1EE

Cortex-M3
Processor Block
JTAG I/F
Cortex-M3 DAP JTAG
Core A
Time v
Stamp TPIU I/F
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 IIF B-SRAM
Lite
GPIO IIF
Bl <—>-GP|O < > FLASH
< » AHB2APB .
IntMonito
Logic Resource
Soft-Core
APB I/F
APBL APB2 € > | LsP| [ ¢ |
UART
IIE 13C oy
UART1 » Type-C
Timer0 UART | Others |
———»| UARTO Ve
Timerl
Watchdog

2.10.2 Cortex-M3

i

o LEMAK

® Thumb-2 544, SZHF ARM #mifhfE

® Ui 32bits A1 16bits, — AN T LT B A I g R
°

PATHR A MUk
R I, PR ) F B AL 2R

ThaeF = R sl s %

DS881-1.2

SFEHPIACEE, 8 A A AR A S o b AL 2

WAL RS LT, SRR R RY R ME RS RE
M ARM7™ LR P 8T MoK, BAT 3 i PR RE AT AR D)8

KAIUG PR EER, BAL TG 2 S LB 2R, N /A i K5 P [R] IS e %
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2 S5 4H

2.10 Cortex-M3

- JTAG R 1

- FPB RS S ThfE

- DWT sk, fid & f R G 5 4 Dise
- ITM B SRR T D

- TPIU BB R B 0 #ir

2.10.3 S Zk5BPE

SRR IR ¥ Cortex-M3 AL R & AN 12 1 5 4K AHB L2 AH

® [Code i%k: 32bit AHBLite &2k, FIT M ACHDZS (A BLAE A Al h) &

® DCode M%k: 32bit AHBLite &2k, FIF XA 2 6] HEAT i In g/ 47 4
DA 05 1] 5

® R4S n%k: 32bit AHBLite H12k, X KRG = AIHAT IR & Al n &,
A N2/ A7t UA SRR U ]

® APB: 32bit APB 2k, X A5 4% 25 (A1 04T B0 In /A7 i LA K A
WU

BEFERETY T EAThREHITIES -

O AEXTFEUG I SR PR T S IR AL BR AR T ) e 4 X 55U I

® Bit-banding: S ZHEFEE Bit_band 544 15 10§ # %) Bit_band %3 8] f
i Al ;

® S MMM E —NERMX, RN Z AL IEIR

S o

2.10.4 NVIC
WREMEFTWHESE (NVIC) 5 Cortex-M3 HIZ K% & S8 7K IE
IR S AR A EE, B DL REE
® TRFZIk 26 -l
® CFF 6 AN P
® EEANIISCRE 8 AT RAERIIR e (0~7), 7 KRR mLiedk, 0
T MBI
®  CFFH TS T H T AT Bk A
® S FFFIAHLE WSk
® LIRIRISIEN R BB ORAE, BB BANKE, AT EBIMY
a4
& 2-10 NVIC a3
Hhik e Byt i)
0x00000000 _StackTop He T HERR T
0x00000004 Reset_Handler Hie AL
0x00000008 NMI_Handler Hik NMI
0x0000000C HardFault_Handler Wi i 85 0%
0x00000010 MemMange_Handler Rk MPU% i H iy
DS881-1.2
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2 LERIAN 2B 2.10 Cortex-M3

Hiu 4R FHY ity
0x00000014 BusFault_Handler s SR AR R T
0x00000018 UsageFault_Handler R A8 FH B 5% R
0x0000002C SVC_Handler 5 SVCall i
0x00000030 DebugMon_Handler R A3 ) -
IEH
0x00000038 PendSV_Handler ;l TN e
0x0000003C SysTick_Handler ISR G I A% K
0x00000040 UARTO_Handler BI5 UART O U 32 Hh Wy
0x00000044 USER_INTO_Handler s H P e ii0
0x00000048 UART1_Handler 5 UART L3R A 3% H
0x0000004C USER_INT1_Handler s P il
0x00000050 USER_INT2_Handler 25 F P A2
0x00000058 PORTO_COMB_Handler BIE GPI00H ¥
0x0000005C USER_INT3_Handler 5 F P 183
0x00000060 TIMERO_Handler s TIMEROH 7
0x00000064 TIMER1_Handler ISR TIMERLH ¥
0x0000006C I2C_Handler g 12CH K
0x00000070 UARTOVF_Handler BIE UARTO/UART 1 tH H
0x00000074 USER_INT4_Handler BRI5 P ita
0x00000078 USER_INT5_Handler s F P 5
AN H
0x00000080 PORTO 0 Handler IEHAE] GPIOOE [0 W
0x00000084 PORTO_1_Handler A GPIOO JHI 1+ W
0x00000088 PORTO_2_Handler s GPIOOE i1 2+ iy
0x0000008C PORTO_3_Handler A GPIOOE JHI3H Wy
0x00000090 PORTO_4 Handler [EeAE GPIOOE 4 W
0x00000094 PORTO_5_ Handler 5 GPIOO 15
0x00000098 PORTO_6_Handler IEWAE] GPIOO 16+ W
0x0000009C PORTO_7_Handler 5 GPIOOE I 7 v iy
0x000000A0 PORTO_8 Handler IEWAE] GPIOOE I8+ I
0x000000A4 PORTO_9 Handler s GPIOOE 19+ tr
0x000000A8 PORTO_10_ Handler IEWAE] GPIOOE 110+ by
0x000000AC PORTO 11 Handler SRS GPIOOE I 11+ I
0x000000B0 PORTO_12_Handler A GPIOOE 112 Iy
0x000000B4 PORTO_13 Handler IS GPIOOE 113+ iy
0x000000B8 PORTO_14 Handler A GPIOOE 114 Iy
0x000000BC PORTO_15_Handler s GPIOO% H115
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2 LERIAN 2B 2.10 Cortex-M3

2.10.5 BEIER

REFF DA EL N ARM R2 7 A A7 R INEERRIR E I 46ME, I HARERE
fr TR BRRE PP rf, BA R WAF TR E .

L FTHIRE P a4 T UART Y B I SE L, A5 5% 5 PC L
BEATIEAG . R SRR IR R A B RE U P s -

o LHIEA, NG W AR T AR I

® W E UARTO MR R AIEHIZF /788, NARIE RO B A& IR

® Joi3) Flash NS 712 74T, Wl A7Et, Timer0 K, Timer1
MREE

® 5\ Ox4(EOP)HRL ILFEFF .

2.10.6 &%

48bits K [AIEGTF B ELS7E ITM 1, HIIREZERE(S S TRCENA HE4T
[ J#EAf#ERE, TRCENA & DEMCR {78826 24 fi7, J& Cortex-M3 AbFE
SRR DWT A1 ITM 4R fels 5. I E S A A6 T il HERE o ok

Y 2| — XA
B W A RR 1D S
2-15 DEMCR #7&52%
DEMCREF 775
31 ‘ 25 2423 20/1918 17 1615 ‘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
ey

TRCENA 3 DWT 1 ITM 4 R a5 2.
e 0: DWT Hl ITM AfifiE;
o 1. DWT I ITM ffifig.

2.10.7 ERT 3%

RPN [R5 AR vE 2 15 28 TimerO 1 Timer1, 7] LUET APB1 A2k
ATFEHI AT 1]

Timer0 F1 Timer1 /& 32bits 3T 5028, SEPEWR:

® HitHE Y O MR B i SR A5 5 TIMERINT HLAERC & WS kR ar
f#4% INTCLEAR I, FIWrERE 5 — ERFA R
® HJLMEHSNERE S EXTIN FENTHEA M RE(S =, =3 EXTIN 0 42 1
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2.10 Cortex-M3

NIRRT ERERIE

® URIFAER AR 0, I H AWM AETR Br E— Ik h IR, A4

RS B BN 15

® USNERH AN EXTIN VR P pgm e, I Bl o UK 1 2k B i —
F, PN EXTIN B Bad R a4k, RARadiziaig

e

® Timer0: EXTIN %% GPIO[1];
® Timerl: EXTIN %% GPIO[6].

2-16 Timer0/Timerl £434EE

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

PWRITE »

4

Reload value

CTRL[2]

Decrement

32bits down
counter

CTRL[0]

A
A 4

PWDATA[31:0] ——|
PREADY — ! Val==1
PSLVERR ——
PRDATA[31:0] —|
ECOREVNUM([3:0] —|

CTRL3]

Edge detection

Synchronizer

EXTIN

» TIMERINT

2 »

Timer0/ Timer1 ZF /75 W1 F £, Timer0 il >y 0x40000000,

Timer1 24l 0x40001000.

%% 2-11 Timer0/Timerl FF5%
2 bt wm | KA | fvE | BAE ik
[3]: &2 b e
CTRL 0x000 5| 4 0x0 m:%%ﬁA@ﬁﬁﬁ%%
[1]: SMBsAAE R R S
[0]: fHRE(ET
VALUE 0x004 w5 |32 0x00000000 AT EUE
IEAE, 5 NBEAF A7 I EUE
RELOAD 0x008 s |32 0x00000000 2 B TS 1) 24 T EUE A A
A
o2 loxooc w5 (1 ox0 [O): SR AHHI, S e
PID4 0XFDO Rik |8 0x04 HMRIDZT AT 454
PID5 OXFD4 R 8 0x00 HPRIDZT A7 455
PID6 OXFD8 Rik |8 0x00 HMRIDZF AT 456
PID7 OXFDC R 8 0x00 SMRIDEF AT 85T
PIDO OXFEO Hik |8 0x22 HMEIDZF A7 430
PID1 OXFE4 Rik |8 0XB8 HMEIDFF A AL
PID2 OXFE8 Rk 8 0X1B HMRID T AT 452
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R Fthhb Ay | KA fr%e | BAME ity
PID3 OXFEC Hik |8 0X00 HMEIDZ AT 453
CIDO OXFFO Rz |8 0X0D HIFIDZ A7 450
CID1 OXFF4 Hik |8 OXFO HIFIDF A7 AL
CID2 OXFF8 HRik |8 0X05 IFIDFF A7 452
CID3 OXFFC Rk |8 0XB1 HIFIDZ A7 453
2.10.8 UART
RPN UART (UARTO AT UART1), ] LUl APBA £ 3T 2 i
YT IE], ORI ERORBREF N 921.6Kbits/s .
UARTO F1 UART1 CKF 8 S8l AL AN 1 Arfs b fr, ANSCRRSIRAT .
[#] 2-17 APB UART Buffering
Cou can write a new character to the write buﬁ@
while the shift register is sending out a character
A
H Write buffer H Shift register ’—»TXD
Y
A
TX FSM
A
.| Baudrate
- t?r:fche <: generator
A
RX FSM
A
v ,
4—‘ Read buffer H Shift register Mi RXD
'}
Che shift register can receive the next characteD
while the data in the receive buffer is waiting for
the processor to read it
UARTO 1 UARTA SCHRf i i, = CTRL[GIE N 1 1, &7
BARAEREAN B0 5 T AR S — AL, X T DAAE ORI 07 FLI H] P A3 2.
1 APB £l %] UARTO A1 UART A s A ik B (I [FIF, APB #2118 JE 4
RILOK' MR, ANFREERF, 7EfiRE UART 200, 75 EH LR ERRRR D
75 f7-%% BAUDDIV.
BAUDTICK % tH AT & S R 1 16 5, 0 LU X AN NS S 7E R B
B0 RAE UART %d5 . CTRL[OD #6655 TXEN, 4 UART f&4i
fERERS, A LLHXAME XA /O #i )y UART £t .
IR AT STATE W I GEA7 RS T IR Sh i Hh R BTl R 15 5,
I, TERBRGEAF i RS O] DA B B R B R, 35 B R Wi SRt e DA
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% STATE 22 153 RS .

TS UARTO 1 UART1 H 2R (7 2848, UARTO E bl Ay
0X40004000, UART1 #:ihl 5 0X40005000.

%< 2-12 UARTO/UART1 H53%

B4 EihhbwAr | BA | % | EiM{E iR
IR

DATA 0x000 s |8 OX-- RS =T AU
RAERET AR IEH

[3]: WA, F1EKR
[2]: KiEZAFmL, 51ER
[1]: Ul Arimbrd, Rk
[0]: KikZeAriibrd, Rik

STATE 0x004 isdicH 4 0x0

[6]: m AP RIERATT
¥

[5]: FEMAC H Wil e A
[4]: A& Y rh W RE A
[3]: BEACT W ERES S
[2]: KIEF LRSS S
[1]: U fEREE 5

[0]: KIEfERE(S 5

F oo

%
%

ol

CTRL 0x008 s |7 0x00

[3]: Wi AW, 5 LiEER

2]: KRikEHdr, 51ER
INTSTATUST | 00c s | 4 0X0 [2] j{‘ ‘E,E'EPH o
INTCLEAR [1]: b, 515ER
[0]: &ikhl, SLEKR

BAUDDIV 0x010 W5 |20 0x00000 [19:0]: PHpZIp a4, w/AME V16
PID4 0XFDO R |8 0x04 HMEIDTF 7254
PID5 0OXFD4 Rik |8 0x00 HMEIDZF AT 455
PID6 OXFDS8 R 8 0x00 HMEID 17256
PID7 OXFDC R 8 0x00 SMRIDZF A7 85T
PIDO OXFEOQ Rik |8 0x21 HMEIDZF AT 450
PID1 OXFE4 i 8 0XB8 HAEEIDZF A7
PID2 OXFE8 Rik |8 0X1B HMEIDFF AT 452
PID3 OXFEC R 8 0X00 HMEID 17283
CIDO OXFFO Rik |8 0X0D HIFIDZ A7 450
CID1 OXFF4 Rz |8 0XFO AFIDAFAF A5
CID2 OXFF8 Rik |8 0X05 HIFIDZ A7 452
CID3 OXFFC Hik 8 0XB1 HIIDZF 7283
2109 B 1M

Wik—/ Watchdog, LSS APB1 &3 28347 42 il A5 7] o
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‘BT —> 32bits HIS T HE, @ A EF A7 A WDOGLOAD
BT LG -

Watchdog #He 2= 4 dh i/ 5 WDOGINT, AR i & it BuE A
Ko HITEHMERE(S S WDOGCLKEN i B A 2 %, Watchdog 131
SRAEREAB B ) BT id )k . Watchdog Waillsh {5 5, ¢ H 41+ 8UE N 0
s 7= A Wi SR 5 5 WDOGRES. {EHH4f WDOGCLK ()N —/Nif
W, HEBEHF A WDOGLOAD HEE N BT 5, ke T I —ik
SRR

M ARG AEARET, Watchdog H FreE RAE NS, Fft—Fhi i
RGMBIRE N TE. e, WRAHE 3B, s kit
%0, 4 Watchdog ~EHEMENES, HTFRAEN.

Watchdog #4E 77 2t T~ Bl s

& 2-18 Watchdog ##{EA =
Count down Counter reloaded
- without - and count down -
- T reprogram — —~without reprogram _— T
/ Watchdog is \ (/Counter reaches\ Counter reaches\
\\ programmed / \ zero / \\ zero /
If the INTEN bit in the If the RESEN bit in the
WDOGCONTROL register is set WDOGCONTROL register is set
to 1, WDOGINT is asserted to 1, WDOGRES is asserted

Watchdog 77 /7 25 W N & fizx, Watchdog itk 0x40008000.

% 2-13 Watchdog F#78%
45 PR ey | s o
WDOGLOAD 0x00 WIE | 32 OXFFFFFFFF | Watchdogin#& 27 17 #%
WDOGVALUE 0x04 Hig | 32 OXFFFFFFFF | Watchdogit il %7 17 2%
Watchdog# il &7 /7 4%
WDOGCONTROL | 0x08 g |2 0x0 [1]:
[0]:
WDOGINTCLR 0x0C R |- 0x- WatchdogH i B 75 77 2%
WDOGRIS 0x10 Rig |1 0x0 Watchdog b — X Hh Wk A & A7 45
WDOGMIS 0x14 Hig |1 0x0 Watchdog 1 R4 77 77 o
WDOGLOCK 0xC00 WIE | 32 0x0 Watchdog 8l 7 & 7 2%
WDOGTCR 0xF00 51 0x0 Watchdogill 42 fil] 75 47 #%
WDOGTOP 0xF04 HE |2 0x0 Watchdogill i th 15 & 27 745
WDOGPERIPHID4 | 0XFDO Rz | 8 0x04 HMRID T A7 454
WDOGPERIPHID5 | 0XFD4 Rk | 8 0x00 HMRIDEF 17455
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P PR ey | gt ik

WDOGPERIPHID6 | 0XFDS8 Rik |8 0x00 AN ID AT AT 456
WDOGPERIPHID7 | OXFDC Hixk | 8 0x00 HMRIDFFAFART
WDOGPERIPHIDO | OXFEO Rik |8 0x24 AN ID AT AT 450
WDOGPERIPHID1 | OXFE4 Rz | 8 0XB8 HMRIDZ A7 1
WDOGPERIPHID2 | OXFES8 Rk | 8 0X1B HMRIDEA7882
WDOGPERIPHID3 | OXFEC HRix | 8 0X00 HMZID AT A7 43
WDOGPCELLIDO | OXFFO Rik |8 0X0D HIFIDZF AT 450
WDOGPCELLID1 | OXFF4 Hiz | 8 0XFO HIFIDZEAF AL
WDOGPCELLID2 | OXFF8 Hix |8 0X05 HAFIDEAFE2
WDOGPCELLID3 | OXFFC Hiz | 8 0XB1 HAFIDEAF 53

2.10.10 GPIO
iHd AHB 45 GPIO fiHuiifs, GPIO BidkiZ#:%] FPGA. GPIO 3¢
£F 16bits (KB 1/0 Thie, HA LU R
o YRR, A LLECE GPIO R4 F k= A dh b
® (7 HERD S 3R Hu bR ;
® U RREITAD B F AL A LA I ThRE
© T )BT AF S I RN BH A 4% ) B A A M R AIE T R e 4

GPIO ZFffas W R R h7n, GPIO Fethhi >y 0x40010000.

%+ 2-14 GPIO 558
P iﬂ’*w’ﬁ Km | % | R Hik
DATA 0x0000 s 16 0X---- [15:0]: BUEF o
DATAOUT 0x0004 5 |16 0x0000 [15:0]: 4k H 5728

[15:0]: HHffigeiE
51 iR R A
OUTENSET 0x0010 w5 |16 0x0000 50: i REIC AL
Bl 55 i

H0: F5 NN
OUTENCLR 0x0014 w5 |16 0x0000 [15:0]: i % s fE
[15:0]: WlIEFEIIRERE
H1. WEALTFUNC
ALTFUNCSET 0x0018 BIE |16 0x0000 50: AEEALTFUNC
#0: GPIOfENIIO
#1: ALTFUNCIhfE
ALTFUNCCLR 0x001C BIE |16 0x0000 [15:0]: mliEFEIhAEERR
INTENSET 0x0020 5 | 16 0x0000 [15:0]: "HIbT{ERE L E
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2 S5 4H

2.10 Cortex-M3

F X X .
P . bt i B | bl Hik
H51. BEPHlGE
50: AN EFWERE
B0 AMERE KT
1. A
[15:0]: Ikl eI R
H1: JEERH Wl EE
INTENCLR 0x0024 16 0x0000 50: Mgk Wfge
BE0: AWl REANIE BR
BE1: T RETE R
INTTYPESET 0x0028 16 0x0000 [15:0]: AR AEE
INTTYPECLR 0x002C 16 0x0000 [15:0]: Pk A& R
INTPOLSET 0x0030 16 0x0000 [15:0]: bR E
INTPOLCLR 0x0034 16 0x0000 [15:0]: P IbrAR i bR
\§; * N V?‘Sz_? =}
INTSTATUS/ 0x0038 16 | 0x0000 PR B A7
INTCLEAR B 1iE kR WSk
0x0400-
MASKLOWBYTE OXO7EC 16 0x0000
0x0800-
MASKHIGHBYTE OXOBEC 16 0x0000
0x0CO00-
Reserved OXOFCE Reserved
PID4 0XFDO Hig 8 0x04 YNXID AT R4
PID5 OXFD4 s 8 0x00 SN ID A 285
PID6 O0XFDS8 Higk 8 0x00 HNKID AT 256
PID7 OXFDC s 8 0x00 INEIDE A28 T
PIDO OXFEO i 8 0x20 YK ID AT R0
PID1 OXFE4 s 8 0XB8 SNKEID B A7 281
PID2 OXFE8 i 8 0X1B HNEID AT 72
PID3 OXFEC s 8 0X00 SN ID BT A7 253
CIDO O0XFFO i 8 0X0D HAFIDZFAEER0
CID1 OXFF4 Higk 8 0XFO HAFIDZF 7281
CID2 OXFF8 s 8 0X05 HIFIDE 282
CID3 OXFFC Hig 8 0XB1 HAFIDZF 7283
2.10.11 i}ﬁi&ﬁ}% A
Cortex-M3 ZbFEZ3 A0 & — NIRRT M2 10, A5 JTAG £ LR TPIU £
O, XPEAMZEOHEGEES] FPGA. JTAG R 5 42 0454 IEEE1149.1 il
U 1) DL 0 S s M b v
JTAG-DP T AE LB 3 2 i = & 70 2H il
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2 S5 4H 2.11 WHf

® JTAG-DP IRZEHL

® IEAEMAE (IR) FIMHZCH IR AsE, H Rizh| JTAG F14 /7T
FAERHIAT N

® BUEA AR AIAHLN DR H45E, A1 JTAG-DP A1 [ &5 7 s %% .

2.10.12 R 7ERdEt

& 2-19 KRR S
OXFFFF_FFFE
SCB
Reserved OXE000_EDOO
NVIC
System . 0xE000_E100
Control SysTick
Space 0xE000_EO010
0 0000 SCS 0x4001_1000
Reserved 0xEO00_EO00 GPIO
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 _ .
SRAM 0x2000_0000 Timer0
0x4000_0000
Reserved -
0x0002_0000
Code flash

0x0000_0000

2.10.13 M FH

=z SRR B SR B S R Cortex-M3 [ 1P A, FE4E RiE S
% |PUG932,Gowin  EMPU(GW1NS-4C)fi#i ¥ it 5% Filllt .

2.11 B§h

I Bk B Y S AT 2R 6 FPGA it REII M H 2 X FEE . GWINSER R 7]
FPGA 7= fhiR 4L T & H 4 R 5 M 48 (GCLK), BRI 28 E M TG %
. BR7T GCLK %, BFR4L T st #h HCLK %ty AiAHER(PLL)SS N 4
IR

KTAREEP. Sl i ah LB 2 #4115 2, 155% UG286,
Gowin i 8 7 Y5 (Clock) B /7 45 7

2.11.1 £ F/Eth

GCLK 7£ GW1INSER %741 FPGA 7= S 2 R IR0 A1, FANRIRH2fAE 8
A GCLK M%% . GCLK 11 7] ik i 5 A +5 7 B ik B N8 REIRN 8 3 A 28
GRUR, 8 B AR e e N B LA T U R B RE

2.11.2 $HFEEF
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2 S5 4H 2.12 K%

BYFHPARS S& — Fh S imdss i FE i, WIRRBIMHPA (PLL, Phase-locked
Loop). FH AR S 25 i 845 5 4% il PR N 5B 41R 3% 15 5 I AR R AR
7.

GW1NSER %% FPGA 7= 5 (1 PLL bR fg g B2 At mT L2 4 1 i) b 35
R, S E AN S H0A] CLBEAT I B R AR R (R AR A) . AR A U
% LIRS IR .

2.11.3 &iRAth

GWINSER %1 FPGA 7= 5 1 md s 8 HCLK 7] RLSZ 7 110 58 i 1k
ReBEAL S, S5 T VRN SRR I b [E) 25 1 B0 A% i T g et 19
GW1INSER-4C &34t 2 4~ HCLK, Wi~ B AR
2-20 GWINSER-4C HCLK REE

I/O Bank0 I/O Bankl
| Em |
= —
— 3
e
=
B
| L[ |
/0 Bank3
[ JioBank []Heik

2.12 K&

fE R4 CRU I %8, GWINSER %1 FPGA F= it 7 RiEE
BRKLTIE, G TR, iR, BREMEH TSR ERES.

213 £ /EENL

GWINSER %% FPGA /=& — ML HIIERE BN, HiEE
BRI N A, T AR B E S E A e R B E B AL, CLU A1 1/O
Sy SO P IIRVAL TN
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2 LRI 2.14 el E

2.14 RIZECE

GW1NSER %51 FPGA 7 i 3% SRAM #2711 Flash %if2. Flash %
R ARESCHF i Y Flash g2t 5CRFF 4t Flash gifs .

GW1INSER #%1] FPGA /= il 1 >Rk 5 d@ 1 JTAG It B L 4b,
WS B 2 SRR ) GowinCONFIG it B A, StH£ik 6 M=l
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL f1 CPU. fff
GW1INSER #4313 #; JTAG #1 AUTO BOOT #ix. TE4%RHES N
UG290, Gowin FPGA /=1fi 4 FE i & T /-

2.14.1 SRAM %12

GW1NSER %% FPGA 7= 5t ] SRAM Zwfe, IR b HL G 75 ZEH Nk
Pic B A

2.14.2 Flash 4w1%

Flash %5 (1 e & 8l /70 v N Flash $0. EHLE, & Al A
W Flash $.o0f%i% %) SRAM B & H.0. 7 L HG B U= AT BLoE
Bl i E, XMECE 7 WAy “PgE sh/bEnt 5 3h 7.

GW1INSER %741 FPGA 7= ik S £ 7N Flash g A AN XS 24
R, FEIERHES L UG290, Gowin FPGA =4 4 720 - F -

GWINSER %1 FPGA 7= 5 JTAG & st i e, Bpgsfh¢
FRAEAZIA T/ERSHE N Tl JTAG # A4 FE Nk Flash B/
Flash f1#e/E, Zmfid B s nT DU R A FECE 1E% TA/E, 25 ik
i, AKH ik RECONFIG_NRIRIR] 5g i fE 26 FH 2k . IS MEIE & N H T18
2R I 1) AR SRR AN BA TR I3 T
E!

o UIXfT GWINSER-4C #ff, #AHEH 7 H ALK Cortex-M3, MITGiEseH JTAG 1 5t

T+
e PIRECONFIG N fENACE &N, X8 8N, BENH5 Eh, E1ERN GPIO

i, REEFE output 2871, ELZEAEER, E5 M UG290, Gowin FPGA F= i 4mfs

fic &
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2 S5 4H

215 AN &R

2.15 RN &R

GW1INSER #5751 FPGA F=i N ik 7 — N W imdk, A A s iR AL AT 2%
TR By Bh, BB BRI I8 £5%, FCE I REAH N MSPI BC & 4 P L)
Bl .

GW1INSER-4C #3141 F P B3R >CHFH P mT i B 2 A st =

B ER R R DO P s AR e, B G E TAESE, TR
21k 64 PRSP,

Jr A iR R 5 A O

fout=fosc/Param
¥

¥ C7/16 FEEEZE 3318, fosc N 260MHz;  XofF FHoAd 3 B 25 20 23 4F, fosc ¥ 250MHz.
Kr% Param NECE S0, JiElN 2~128, W FHHE.

NRINEE T fosc ¥ 260MHz I 11 7 A g diR VBB 0B, AnBRIAIIR . i
KA AL S i /N B AR

= 2-15 GWINSER-4C F A S iRAOEE 5> 460 HH 35

B B B B B LI
0 2.5MHz!Y 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 MR KAz

o REMT MSPI it B #
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3 R 3.1 TAEZMF

B S

E!

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

&,
3.1 TIE&H
3.1.1 #&xtm KTeE
% 3-1 fxtmASEE
B/ ik w/ME = NI:
Vce ZHE -0.5V 1.32V
Vcciox I/O BankHi /% -0.5v 3.75V
Veex L -0.5V 3.75V
I/OHL R M -0.5V 3.75V
Storage Temperature AP -65°C +150°C
Junction Temperature ghi -40°C +125°C
¥

MAYF-2V 2 (Viiwax + 2) V IR o, Fr4E}A]<20 ns.
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3 AR 3.1 TAEAM
3.1.2 ET(EEE
R® 32 EETIEER
B/ A 5/ME SN
Vce G 1.14V 1.26V
Veex LI NENES 1.71V 3.6V
Vcciox I/O BankH & 1.14V 3.6V
Ticom g (R Mk 2k) 0C +85°C
Taino ghiR (Tl 2R) -40°C +100°C
E!
o RIFlHE %M o R L HiAS RIS % UG883, GWINSER-4C 781} Pinout F /.
e Vcc. Veciow Veex MR VFSUBTERE 73508 3% 5%~ 5%. 1).%f T HEH Vec 4 PLL
BERLI R, Vee ERISUH 2 52ma PLL fr i 8 BRI E0 R 2). Vecio ERIS0R, %
AT RS Ei5 3 10 Buffer (% ke L.
3.1.3 BR LR
*3-3HIELEARE
B Eiiipa w/ME SAE =N}
Vce Ramp Vee EFREZ 0.6mV/us - 6mV/us
Vcex Ramp Veex EFHREZR 0.6mV/us - 10mV/us
Vccio Ramp Vecio EFA#EER 0.1mV/us - 10mV/us
E!
o JIEHIEMN EIHRER LRI,
o TEWRITURTCENT, A M HLIRERTR ZEAER 3-2 thE B ARG M . ATE TAETEH
PP LR R R R B TR RL R, T U A IR i B
3.1.4 #IHH M
+® 3-4 BIGRGFE
4R ik %A I/OZA! PN
lns i A SO 1L It (Input or 1/0 0<Vin<ViH(MAX) o 150uA
leakage current)
i N EXI/O¥ HL AL (Input or 1/0 TDI,TDO,
Ins leakage current) O<ViN<VIH(MAX) TMS,TCK 120uA
3.1.5 PoR $¥1%
& 3-5PoR HESH
B/ ik 5/ ME =N
PoRHLE{H Power on reset voltage of Vcc TBD TBD
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3 R

3.2ESD

o
[afay

3.2 ESD &gk

%% 3-6 GWINSER ESD - HBM

ErGs QN48

GW1NSER-4C HBM>1,000V
% 3-7 GWINSER ESD - CDM

281 QN48

GWINSER-4C CDM>500V
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3 R

3.3 DC M

3.3 DC B S 454

3.3.1 #EFTIESEE DC BS4F
3+ 3-8 HFELIESEEA DC BS54
e ik 1 w/ME mAME | &KME
i NERI/OR FLI Veeio<VIN<ViH(MAX) - - 210pA
[T 1T (Input or I/O
leakage) 0V<Vin<Vceio - - 10pA
I/O_EF7 (11O
Ipu Active Pull-up 0<VIn<0.7Vccio -30pA - -150pA
Current)
I/O"F Hz At (11O
IPD Active Pull-down ViL(MAX)<Vin<Vccio 30pA - 150pA
Current)
B R RS R
bk By v
IBHLS Rrgk EE/)[L(B.U.S Hold Vin=ViL(MAX) 30pA i i
Low Sustaining
Current)
SN ORA e R T I
4%
IBHHS %'*EE{E(B.US Hold ViN=0.7Vccio -30pA - -
High Sustaining
Current)
SR ORI T I
IBHLO ﬁﬁEﬁYﬁ(Bgs Hold 0<VIN=<Vccio - - 150pA
Low Overdrive
Current)
SR ORA e T I
i %% HL I (Bus Hold
| = 0<Vin<V - - -150pA
BHO High Overdrive = Teclo K
Current)
SR ORI i A R A
VBHT i % (Bus hold trip ViL(MAX) | - ViH(MIN)
points)
I/OHLZ5(1/O
cl Capacitance) SpF 8pF
Vceio=3.3V, Hysteresis=L2HH2 | - 200mv | -
Vccio=2.5V, Hysteresis= L2H - 125mv | -
Vccio=1.8V, Hysteresis= L2H - 60mV -
Vccio=1.5V, H is= L2H - 40mv -
b DR ccio=1.5V, ysteres?s Om
(Hysteresis for Vccio=1.2V, Hysteresis= L2H - 20mv -
VHysT ; ; X
Schmitt Trigger Vceio=3.3V, Hysteresis= H2L[1H2 | - 200mv | -
Inputs) Vccio=2.5V, Hysteresis= H2L ] 125mv | -
Vceio=1.8V, Hysteresis= H2L - 60mvV -
Vceio=1.5V, Hysteresis= H2L - 40mV -
Vceio=1.2V, Hysteresis= H2L - 20mv -
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3 AR 3.3 DC HASFM
R iR % w/ME HAME | mKME
Vceio=3.3V, Hysteresis=
HIGH1.2 - 400mV -
Vccio=2.5V, Hysteresis= HIGH - 250mv | -
Vceio=1.8V, Hysteresis= HIGH - 120mv | -
Vceio=1.5V, Hysteresis= HIGH - 80mV -
Vceio=1.2V, Hysteresis= HIGH - 40mVv -
!
e ['Hysteresis =“NONE”, “L2H", “H2L", “HIGH"Z /< 1E EDA HJ FloorPlanner T E P #
# 1/0 Constraints i/ 1] Hysteresis 10, & /7741 W SUG935, Gowin &1/ H#E2)
KIGH
o [IJFJF L2H(low to high)iE I/~ Vin #32 = Viysts FFJ3 H2L(high to low)iE Tk~
ViL B B Viysts HIGH ZRoR R FF A L2H A0 H2L &5, B VhysT(HIGH)=
Vhyst(L2H) + Vuyst(H2L). HoRZ BT Arw:
=2 0 (L2H on)
Vi (None) > Vi(None) ¢
§T Vi (H2L on)
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3 A 3.3 DC M

3.3.2 BaASHLR
% 3.9 A HF
s iR I Bt P as C7/16 ce6/I5 C5/14

lcc Core ML HELIL(Vcc=1.2V) LV A GWINSER-4C | 12mA | 2.8mA 2.8mA

Veex B L (Veex=2.5V) LV A GW1INSER-4C | - 1.2mA 1.2mA

lcex
Veex HJE B (Veex=3.3V) LV hi A GWINSER-4C | 3mA - -

N N

lcciol?] GW1INSER-4C | 1mA 0.7mA 0.7mA

(Vccio=2.5V)

ey

o Ul A HRE IR 25°CH 1S AE .

o [IGWINSER-4C QN48P &34 1 4> HyperRAM, I Vecio 2 H I ZE 0
220uA. GW1INSER-4C QN48G &3 1 /> NOR Flash, i i Vecio B HL I EE 14
i 40uA.

3.3.3 /O #HEFETIEFRH
#* 3-10 /O HEFT1EFH
P i H 6 B I Veeio(V) F XS M. IVRer(V)

. w/ME A PN E w/ME WA I IN:
LVTTL33 3.135 3.3 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.6 1.3 1.5 1.7
SSTL33_lI 3.135 3.3 3.6 1.3 1.5 1.7
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_II 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.6 - - -
LVPECL33E 3.135 3.3 3.6 - - -
MLVDS25E 2.375 2.5 2.625 - - -
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3 R

3.3 DC ML

ok iy H 0 B I Vecio(V) NS M. FIVRer(V)

. /ME JLAYAH =N} w/ME BLAYAE =N}
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 I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D 1l 2.375 2.5 2.625 - - -
SSTL33D | 3.135 3.3 3.6 - - -
SSTL33D_lI 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -

3.3.4 8% 1/O DC B 5451
< 3-11 B /O DC S 4514
. Vi ViH VoL VoH lot | lon™
i Min | Max i vax | (Ma) | (M) | (mA) | (mA)
4 -4
8 -8
LVCMOS33 0.4v Vccio-0.4V | 12 -12
LVTTL33 -0.3v | 0.8V 2.0V 3.6V 16 P
24 -24
0.2v Vccio-0.2V | 0.1 -0.1
4 -4
8 8
LVCMOS25 | -0.3V | 0.7V 1.7V sev | O Voo 0V, 12
16 | -16
0.2V Vccio-0.2V | 0.1 -0.1
4 -4
0.4v Vccio-0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35*Vcoio 0.65*Vccio | 3.6V 12 |12
0.2V Vceio-0.2V | 0.1 -0.1
0.4V Vccio-0.4V -
LVCMOS15 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 8 -8
0.2v Vccio-0.2V | 0.1 -0.1
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3 R

3.3 DC M

P Vi ViH VoL VoH lou!™ | lon™
N .
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 -4
0.4v Vccio-0.4V
LVCMOS12 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 8 -8
0.2v Vccio-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3*Vccio 0.5*Vccio 3.6V | 0.1*Vccio | 0.9*Vceio 1.5 -0.5
SSTL33 | -0.3V | Vrer-0.2V VRrer+0.2V 3.6V | 0.7 Vccio-1.1V | 8 -8
SSTL25 | -0.3V | Vrer-0.18V Vrer+0.18V 3.6V | 0.54Vv Vccio-0.62V | 8 -8
SSTL25 I -0.3V | Vrer-0.18V VRrer+0.18V 3.6V | NA NA NA NA
SSTL18 i -0.3V | Vrer-0.125V Vrer+0.125V | 3.6V | NA NA NA NA
SSTL18_| -0.3V | Vrer-0.125V VrRer+0.125V | 3.6V | 0.40V Vccio-0.40V -8
SSTL15 -0.3V | Vrer-0.1V VRrer+ 0.1V 3.6V | 0.40V Vccio-0.40V -8
HSTL18 | -0.3V | Vrer-0.1V Vrert+ 0.1V 3.6V | 0.40V Vccio-0.40V -8
HSTL18 I -0.3V | Vrer-0.1V Vrert+ 0.1V 3.6V | NA NA NA NA
HSTL15 | -0.3V | Vrer-0.1V Vrert 0.1V 3.6V | 0.40V Vccio-0.40V | 8 -8
HSTL15 I -0.3V | Vrer-0.1V Vgrer+ 0.1V 3.6V | NA NA NA NA
!
[6]—~ Bank fiTf 10 (/) DC H IR Hill (£135 source A sink): [F]—~> Bank i 10
P BIRARER T n*8mA, n 7~ 1Z Bank 5] H 1) 10 & .
=
3.3.5 4 I/O DC S 4514
R 3-12 4 /O DC B 454 (LVDS)
o . SZ N Ei o o
R S IR M bR X
Vina,Vine | HIAHLE (Input Voltage) 0 - 2.15 V
s N L (Input Common | Half the Sum of the
Vew Mode Voltage) Two Inputs 005 | - 2.1 Vv
Zor i N 1IR (Differential Input | Difference Between
VTHD Threshold) the Two Inputs +100 | - +600 mV
I i1\ HLIfE (Input Current) g?fwer On or Power | _ ] +20 UA
it = FE P (Output High _
Vor Voltage for Vo or Vowm) Rr=1000Q 1.60 v
i % L~ (Output Low _
Vou Voltage for Vop or Vow) Rr = 1000 0.9 v
ZE 5 1 LR (Output Voltage | (Vor - Vow),
Voo Differential) R1=1000Q 250|350 1450 my
21 LR A2 4k (Change
AVoo in Voo Between High and Low) 50 mv
LA HY L R (Output Voltage | (Vor + Vowm)/2,
Vos Offset) Rr=100Q 1.125 | 1.20 1.375 V
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3 B 3.4 JFRFFE
iy B/, S o -
|k MR 1 el b YT
SERE H L 922 f4(Change _ _
AVos in Vos Between High and Low) 50 mv
_ . Vop = 0V i H A
Is KL oo = OV AT HAL | ) 15 mA
£
3.4 FF 451
3.4.1 CLU FF <454
% 3-13 CLU R &%
TR s
47 Hiik = Hfir
Min Max
tLuta_cLu LUT4%ER(LUT4 delay) - 0.674 ns
AN AN S LA S N, .
fsR oL B AL B FF AR A H I 7] (Set/Reset to Register | 186 ns
output)
tco_cLu i 3] 25 17 2 44 HH 5 1E] (Clock to Register output) - 0.76 ns
3.4.2 B§pF0 /O FFXFriE
R 3-14 MBI XM
C5/14 C6/15
ES : : By
Min Max Min Max
HCLK Tree delay 0.8 1.4 0.5 1.2 ns
PCLK Tree delay(GCLKO0~5) 1.4 2.6 1.0 2.2 ns
PCLK Tree delay(GCLK6~7) 1.8 3.2 1.4 29 ns
Pin-LUT-Pin Delay 3.4 5 3 4.5 ns
3.4.3 Gearbox FFXFFE
= 3-15 Gearbox B F&3
R ik HAE L2
FMAXipbRr 1:2 Gearbox#it N O# K H ATiH % 400 Mbps
FMAXipES4 1:4 Gearbox#it NO# K H ATiH % 800 Mbps
FMAXipeS? 1:7 Gearbox#it N O# K H ATiH 1000 Mbps
FMAXiDESx 1:8/1:10/1:16 Gearbox¥it NO# K H AT IH R 1100 Mbps
FMAXoDbbr 2:1 Gearbox¥fi tH 105 K Hf 473 2% 400 Mbps
FMAXoSER4 4:1 Gearboxfi H 105 K Hf 47 H % 800 Mbps
FMAXoser? 7:1 Gearboxiii th 105 K # AT IH % 1000 Mbps
FMAXoSERx 8:1/10:1/16:1 Gearbox#ii tH 105 K 4T % 1100 Mbps
DS881-1.2 47(58)




3 AR 3.4 FFRESME
& 3-16 B 10 Fmax
F
e Elmax
fx/IME(MHZz)
Drive Strength = 4mA Drive Strength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
!
MR A3 30pF LA
3.4.4 BSRAM F%5i4
7 3-17 BSRAM K8
e HEEER ‘
4K fiiik = By
Min Max
BSRAM -/ 4545 1 B b 2117 Hi ZE B (Clock to
tcoap_BsrAM . - 5.10 ns
output time of read address/data)
BSRAMiy H 25 47 45 HI S 84 214 i ZERS (Clock to
tcoor_BsSrRAM . i - 0.56 ns
output time of output register)
3.4.5 DSP Fx4F¢
= 3-18 DSP HFS#
" TSR ,
2 FK ik - B
Min Max
AN > =] FHS /AI\ 5 B
tcom osp iﬁu?\%ﬁ%&ﬁ’]ﬁﬁﬂl@ﬂ% t 4EFF (Clock to output time | 4.80 ns
of input register)
N 2 s A . ;
tcoPR DSP mukarﬁ%&lﬁ’] E{T%ﬂF?U?ﬁJEﬂ@ET(CIOCk to output time | _ 540 ns
of pipeline register)
AL P 2 o . :
t00R DSP iﬁuijﬁ%&ﬁ’_]ﬁ?’éﬂlﬂ?ﬂimHjiEET(CIock to output time | 0.84 ns
of output register)
3.4.6 R R@EIRF 4514
& 3-19 FAAIRFEESH
AR 1t B 5 /ME SLAE ISYNEE
rndRHT I E (0~ +85°C) | GWINSER-4C | 118.75MHz | 125MHz 131.25MHz
f ShHE R H A R
M TR i GWINSER-4C | 112.5MHz | 125MHz | 137.5MHz
(-40 ~ +100C)
tor B S T 43% 50% 57%
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3 A 3.5 Cortex-M3 H S 1tk
LR 1B B/MA A A ME
topaiT B N PR 0.01UIPP 0.012UIPP | 0.02UIPP

3.4.7 §iHAIFF 4
= 3-20 PIHITFEES R
2’1 T AR 2R E B/ME SN
CLKIN 3MHz 400MHz
C7/16 PFD 3MHz 400MHz
Co6/15 VCO 400MHz 1200MHz
CLKOUT 3.125MHz 600MHz
GWINSER-4C
CLKIN 3MHz 320MHz
PFD 3MHz 320MHz
C5/14
VCO 320MHz 960MHz
CLKOUT 2.5MHz 480MHz
3.5 Cortex-M3 BB S 4354
3.5.1 DC S 454
= 3-21 745
FA%
5 ik <R (v
N . /M B
lvee VCCH: K HLR - 100 mA
Ivss VSSH K HR - -100 mA
ling IR LR - +/-5 mA
3.5.2 AC BS4$5¢
= 3-2 FfEhSH
FAG
5 ik 28 AT
7 ! M A
frcLk AHBI £h 4% GWINSER-4C | 0 80 MHz
frcLk APBH £ 4% GWINSER-4C |0 80 MHz
3.6 ARPINEESHHE
3.6.1 DC BB S 454
%= 3-23 HPINTE DC BS54
= NIE X Wake-up
R % DA -
2% ZH Ve | Voox <R v2 Bt ia] %A
B = (Wi BN B, 52 100%),
25n9) lccal? 2.19 0.5 mA NA VIN= “1/0”
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3 R 3.6 M INAF RV R

K 2H iﬁf o a0 |

A 0.1 12 mA NA -

BRI 0.1 12 mA NA -

TR AR 0.1 12 mA NA -
XE=YE=SE= “1” , #ET=Tacc

N , IT=50ns2 [a], /O] H.A

gf;gfig%ﬁ lecz 980 | 25 UA | NA (i):nA? T:SZOLZ;ZE,B@V;E%E%ﬁ
B, ORI B IR A
MU

FEALASE Iss 5.2 20 uA 0 Vss. VeexfilVec

¥E!
o UCHBGNETCTARIL, VAR AT TR
° Plicet 15 Tnew A [F] FTES 84 FE 0 5

- ARV Tnew< Tace

- Trew = Tace: IJ_II_AJ:%%

- Tacc<Tnew - 50ns: lcc1 (new) = (lcc1 - lcc2)(Tace/ Tnew) + lcc2

- Thew>50ns: lcct1 (new) = (Icct - lec2)(Tace/ Trew) + 50ns*lcc2/Trew + Iss
- t>50ns: lccz=Iss

o P wake-up time fI% I ZIJT 46 Vee 421K T 1.08V.

3.6.2 AC B 4514
& 3-24 AP INERFS L U 6]

PR ZH 5 R/MA IEPN AL
wcC1 - 25 ns
TC - 22 ns
g ] 5 (8] BC Tacc? - 21 ns
LT - 21 ns
WC - 25 ns
AR B 3 B A7k A SN (] Trvs 5 - us
B A7 DR R I 1] Trwh 5 - us
B ATt PR R A ) CREAR B2 ) Tavhi 100 - us
B A7 it 312 B R ST I [R] Togs 10 - us
2 R DR N (1) Togh 20 - ns
G L [R) Tprog 8 16 us
5 A& T [ Twpr >0 - ns
B RFF 8] Twhd >0 - ns
M5 5 B 5 B R T ] Teps -10 - ns
SE S B g 571 ] Tas 0.1 - ns
SE ik ) 15y L P[] Tows 5 - ns
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3 R

3.6 JH ) INAT BT

Pk Sz ZH 5 R/MA IS PN : AL
Hiu bk ST [R] Tads 20 - ns
ik ORI ] Tadh 20 - ns
B ORAFIN (7] Tan 0.5 - ns
WC1 Tan 25 - ns
TC - 22 - ns
TR b B R 4 s (1] BC - 21 - ns
LT - 21 - ns
wC - 25 - ns
SERK IR T (8] Tws 2 - ns
P (1] Trev 10 - us
B A7 i I (1) Trl3 - 6 ms
PR BRI [A] Terase 100 120 ms
B BRI 8] Tme 100 120 ms
5 B B R M LA L Wake-uphs ] Twk_pd 7 - us
LR BRI [H) Tsbh 100 - ns
Ve S [a] Tps 0 - ns
Veox R FERT (] Tph 0 - ns
VI

o  UNKUEH{E N AR, fESKPRa I 2 k.

o fE{55 XADR. YADR. XE M YE {55 H MG, Tac HIITEGISIAN SE 55 1 1T+
e BEHBUREHE DOUT ORAEELEIE N — A B LB TT 46

o  PBITn NN ST UA BIEHE T — JIERRERAE Z A0 10 RAR ], A — M hkAE T — &
B AU BERC S AP, [/ — N R ICHE T — IR Z AT A BER S APIR . XA
PRI T 2 2R,

o FIEIPBILHEA 1ns [ ETHER AN 1ns [T RIS A].

o BIEHI{ES X. YADR. XE fl YE 155 T E 2 /D RHF Tace MIHSA], Tace M SE B EFHE
T 4f

3.6.3 BERFE

& 3-1 BERERF

XADR

XE

YADR

DouT
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3 R

3.7 fRAEfE I bn it

& 3-2 dmiEHRIERTF

SE i

ERASE

¥ADR

=

YADR

YE

DIM

PROG + ;E e t o F

NVSTR + # - o Eq_/i
[ 3-3 R RIENF
YE o T
SE S
¥ADR T
YADR

— ToP=
XE rr i
ERASE \ _y L
v Twpr Tnws - Terase ;[_1 Tnhwv by i Trgov L

NVSTR T % + i !

3.7 wRIEFE O iR

GW1NSER %7%1 FPGA /=i GowinCONFIG Bt B B £ 21k 6 F,
BFEEEHBER. WEHER. MSPI 5. SSPI i, CPU fiz.
SERIAL #i5, 340 kNS 2 1L UG290, Gowin FPGA /%44 4@ BRI B F -
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4 [T RER

4.1 B4

4.1 BHHH

!

4%%#1’“11.:. 2

VEA) BB 28R S R, S 1.2 M ERME L 1.3 HEERYE.
R[] 5 20 1) /N B s (Little Bee ) 5% I s A2 = BE (Arora) 52 i At 3 AN [
T 2 P FE S Y R I RUbR AR IR, B C6/15, C5/14 25, B Fr ik % F ()52 Tk b
1, BT AR]85 B a] DA R B 2 b8 (AR R (C) o Tk 2 d =il 100°C,

e M 2 e e L EE 85°C s it LA it A s b 2 N P i AR T AR 6, AR MK
FHE FZEE G 5

& 4-1 GWINSER-4C B4R &7 ETH) -

Product Series
GWI1NSER

Core Supply Voltage

LV Vcc:1.2V

Logic Density

GWINSER - XX X C XXXXXX X ES
B

Optional Suffix
ES: Engineering Sample

P: W #kHyperRAM

G: WHKNOR Flash

4: 4,608 LUTs
C:ARM Cortex-M3 Package Type
QN48P (QFN48P, 0.4mm)
QN48G (QFN48G, 0.4mm)
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4 BTG 2 4.2 AR

4-2 GWINSER-4C 284 & 773575 - Production

GWINSER - XX X C  XXXXXX CX/IX

Product Series — T

GWINSER Grade
C Commercial
| Industrial

Core Supply Voltage

LV Vce:1.2V Speed
4 Slowest /5 /6 /7 Fastest

Logic Density
4: 4,608 LUTs

Package Type

QN48P (QFN48P, 0.4mm;

C:ARM Cortex-M3 P: W #kHyperRAM)

QN48G (QFN48G, 0.4mm;
G: W#NOR Flash)

4.2 RBHFHERIR
m oS S R B T ERHME R, WK 4-3 Bk
[ 4-3 SR RFRIR ARG

L ()
Bl—> GOWINSE XXXXXXXXXX €——— Part Number!
XXXXXXXXXX
Part Number — XXXXXX XXXX
Date Code —->xww XXX YYWW  <«—— Date Code
Lot Number — LLLLLLLLL LLLLLLLLL <— Lot Number
o L ]
Bl—p GOWINSE XXXXXXXXXX €T Part Number!™
XXXXXXXXXX

Part Number —— ) XXXX XXX XXX XXXXX

— [2]
Date Code® —» yywwx YYWwX  <€——— Date Code

Lot Number — | 1| LLLLLL LLLLLLLLL ~ <—— LotNumber

L °
] ==
8] —> GOWINSZT Part Number®™ —% XXXXXxxXxx

Part Number —3 300000000 XXX X XXXXXXXX
Date Code — 3 YYWWXXXX Date Code — [ YYWWXXXX
Lot Number — 3 LLLLLLLLL Lot Number — % LLLLLLLLL

o MEEHKEHRE—1T5E 478 “Part Number”,
o [AXfRAZAH Date Code /5N —ArMARIR “X7,

o BIEfASRHEBARZ T & Logo 533N, 33 R~ & Part Number i
xR, EEPONEREARRR B
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5 KXFAFM 5.1 FMAE

D4

GW1NSER %7514 4> FPGA 7= i 8t M E At & = 344
GW1INSER #7%1] FPGA j= i fEERER . 7 i B JRAE . NEESN4H. H
AR AR LU DL T SRR R . B R T s Sk
GWINSER %751 FPGA 7 i LA SRt A BT @ B A A6 1

5.2 X315
W B E 2k SR M xE www.gowinsemi.com.cn A DL R #. BE LA
A ISR

e UG290, Gowin %% FPGA /= /& 4 FEi & F M
e UG884, GWINSER %741 FPGA ;= i %% 55 I F i
e UGS883, GWINSER-4C %4f Pinout F#ii}

5.3 Ki&\ HEREIR

# 5-1 Ay T ARFM A H I AIA R ARE . FilEiE S A R X o
= 5-1 RiE. 480815

E¥é

51 FHAR

NN ] S AFK P

ADC Analog to Digital Converter B A 3

AHB Advanced High performance Bus AHB R 402k

ALU Arithmetic Logic Unit HARZ T

APB Advanced Peripheral Bus APB ) 5.2k

ARM Advanced RISC Machine e UK T4 2 e THRL

BSRAM Block Static Random Access Memory | HUIREF SBENLIEAE 2%

CLS Configurable Logic Section A i B8

CLU Configurable Logic Unit I B2 AR T

CRU Configurable Routing Unit Al AR H T

DAP Debug Access Port YR 7] g

DCS Dynamic Clock Selector BHAS I Bk 1 2%
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5 KTAT M

5.3 Rif.

Aemg G

RiE. FH0ETE AFK X
DNL Differential Nonlinearity LT
DP True Dual Port 16K BSRAM 16K X 1 BSRAM
DQCE Dynamic Quadrant Clock Enable BA G PRI e e
DWT Data Watchpoint Trace HGH W) R PR R
FPGA Field Programmable Gate Array W7 A Gm [ 1R 51
GPIO Gowin Programmable 10 Gowin R g 2180 FH 4 FE
INL Integral Nonlinearity LR
[o]:] Input/Output Block PN TR
IT™ Instrumentation Trace Module X AR PR ER AR
LSB Least Significant Bit AR R
LUT4 4-input Look-up Table 4 NI
NVIC Nested Vector Interrupt Controller i ) s o 2%
PHY Physical Layer /B
PLL Phase-locked Loop VIEEAN
QN QFN QFN $}2%%
REG Register A AT
SAR Successive Approximation Register BIRIE T
SDP Semi Dual Port 16K BSRAM 16K X 1 BSRAM
SFDR Spurious-freeDynamic Range TR AN A A
SINAD Signal to Noise And Distortion G G R AL
SoC System on Chip ERG
SP Single Port 16K BSRAM 16K Hiii 1 BSRAM
SSRAM Moy 211¢ Random Access S A BT 98
TDM Time Division Multiplexing o> 5 H
Timer Timer JE I 2%
TimeStamp TimeStamp I} ]
TPIU Trace Port Interface Unit PRER v R BT
et | Ut s i
USB Universal Serial Bus A #BAT R
Watchdog Watchdog ZAmE)
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5 KTAT M 5.4 BRSHE R

54 FIRZ SRR

P PRSI AT AL EOR SO, AR IR b AT AR AR 58 e sl 1A
W EHES A A:

Mk www.gowinsemi.com.cn

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