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UsSB2.0 PHY N/A Yes N/A Yes N/A Yes
ADCI" 4 4 N/A 2 8 8
!

1187 Rom B SR ADC B IE S
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2 7 A 2.3 #AFEE IR

£z 244 EEmERMNEKAP /0 8. LVDS 3#

g Eiﬂrﬁ) fni) GW1INS-2C | GWINS-2 | GWINS-4C  GW1INS-4
QN32 0.5 5x5 25(4) 25(4) - -

QN32U | 05 5x5 16(2) 16(2) - -

CS36 0.4 25%x2.5 | 30(6) 30(6) - -

CS36U | 0.4 25%x25 | - 22(5) - -

CS49 0.4 29%x29 | - - 42(8) 42(8)
QN48 0.4 6x6 38(7) 38(7) 38(4) 38(4)
MG64 0.5 42x42 |- - 57(8) 57(8)
LQ144 | 0.5 20x20 | 95(12) 95(12) - -

B

e JTAGSEL_N Al JTAG &2 H /&, JTAGSEL N 5| A JTAG F#if) 4 51
(TCK. TDI. TDO. TMS) Aw[FINE AN /O, LRI N JTAG FHE I 4 4
SIS N /O WML . 24 mode[2:0]=001 i}, JTAGSEL N &5 JTAG Bl & 1 4
AR (TCK. TMS. TDI. TDO) AJ LAFIE 425 GPIO, ULt & KM F 110 £ 1.
VG BiE S % UG823, GWINS % FPGA /%1 #1455 & I F
o AFMH GWINS R%1] FPGA 7=t #dr 4 R A4i 5 170, HAIE RS I 5.1 %%
4.

o TEHEHEiIES N UG822, GWINS-2 #/F Pinout, UG825, GW1NS-2C #/4 Pinout F
M. UG824, GWINS-484C #14 Pinout.
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3.1 ZEHIHER

3.1 ZGHtER

3-1 GWINS-2 /L rEE

<«—juego/|—>

<—1/OBank0———>»

Uego/| —»:
|

CFU | | Flash
CFU ool [aDc
Block SRAM | PLL
CFU |
Block SRAM | OSC
CFU | USB2.0 PHY
CFU

<+—|/OBank2—»

4__

3-2 GWINS-2C & rEE

<—auego/l—»

<—1/OBank0——»

CFU i Flash
3 User

CFU | Flash | ADC

Block SRAM PLL

Block SRAM
CFU USB2.0 PHY
CFU

<«—I|/OBank2——»

—

™uego/|

<«

DS821-1.6.3

SR

CFU CFU CFU Flash 0B
Block SRAM PLL
| 108 |
CFU CFU CFU 0sC
CFU CFU USB2.0 PHY o
CFU CFU v ADC 0B
Flash
CFU CFU CFU Flash 10B
Block SRAM PLL
I0B
-
CFU CFU USB2.0 PHY 7
CFU CFU Uil ADC 10B
Flash

9(83)




3.1 Gt

DS821-1.6.3

& 3-3 GWINS4 £4-EHrEE

/
/

/

/ CFU CFU CFU Flash 10B
<«—— /OBANKO/L —> /

Block SRAM PLL
CFU UserFlash '
|t | 108 |
BlockSRAM [ PLL |5 I
W |
CFU k5 CFU CFU CFU 0sC
S |
Block SRAM |OSC iy I
s I
CFU i \ bsp
<«——1/OBank3——> \\
\\ CFU CFU User Flash 108
\
\
& 3-4 GWINS-4C S & EE
/
/
/

/ CFU CFU CFU Flash 10B
<«—— 1/OBANKO/L —> {/
CFU | |Flash [T —

: | I Block SRAM PLL
CFU | UserFlash '
' | | 108 |
Block SRAM PLL 5 |i
>
Block SRAM osC | |
gsp |
CFU l \\ bsP I0B
<«—|/OBank3——> N
\\ CFU CFU User Flash 10B
\
\

GW1NS %741 FPGA 7~ 4B 7 CFU (A it B ThAEH. 1) /O 28 3L A4
A TG, MR T BSRAM %5, PLL %6, A INERE. ANEIR. T
#, Flash % i, Cortex-M3 i##Z AL 2% . USB2.0 PHY F1 ADC % 5%, 141
HREZIE 21,

GW1NS %741 FPGA 7= i JEAS [ 4 sl 3843 v vl Bic B Bh g .t (CF U,
Configurable Logic Unit). 7E&8F NI4T B REHES, ANFAER
WTEASEAF . WREDIREE T (CFU) TTRARCE &R E (LUTH)
B, HARZES . 4TRSS 3.2 AL B D)EEHL G

GW1INS #%1| FPGA 5= 1) 1/O BIR AR fEgsAF4ME,  LL Bank S 07
%14y, 4354 BankO. Bank1. Bank2 il Bank3. 1/O ¥ 37 #5722 it HE P h
E, SCRPE @ TR, SDR LAEBIAFIEA DDR A, 4B RHG S L
3.3 Hh N\ iy H AR
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3 KN

3.1 Gt

DS821-1.6.3

GW1NS %1 FPGA ;= i HUIREH S BEN L7 B4 (BSRAMD fEZ844F A
iz AT HES, — 4~ BSRAM fEZ844 13 & 1 3 4~ CFU 17 & . BSRAM #2
BEFFE 5 R — 2 H1E Cortex-M3 4bFR4E Z4i 1 SRAM %k, H T4
G2 BRI S o 2 SRR AL I = I SRR P G B SRAM i R,
bt 4n 2K-Byte/4K-Byte/8K-Byte %5, HI{E Cortex-M3 [ SRAM %t i 1) — 4
BSRAM % & K/NA 16Kbits(2K-Byte), A ) BSRAM w] A FH 1 (47
iR IH. —RAFNH M RIE, — BSRAM % & K/NA 18Kbits,
YR P B ORI R R, VRN Lﬁ‘ﬂ% 0, 3.4 HUIRE S BEALAT i 2 15

e

GW1INS %71 FPGA =i N ik 7 H P A58, wHEEIEAS TR,
GW1NS-2C/2 Z3H0H F INAE CHE = 5 =0, IF B =R d 7 R B F
1. —H T 17# Cortex-M3 ALFEZR 1) ARM 27, IXHEAEF I H 7 A7 %
TR A BESEEL, AeE AN R HER P BEES KA FE TR . — &M T FPGA
F#% DUAL BOOT #=. A4 (Z Ei5 2 W 3.5 F /2 (N A7 % Y5 (GWINS-2C/2).
GW1NS-4C/4 Z544 B 2 INAE SRR A 7 X, FF B 77 U2 B F
1. —x&H 1 Cortex M3 b EEZS 1 ARM F2)7, XA A I‘ﬂﬁ’ﬁ
WA REIEEL, AR o _RRERAPMAES R R . G RES
. 3.6 I Wﬁ:fﬁﬁ(sm NS-4C/4).

GW1NS-4C/4 Z5 i N ik T 20715 5 b2 DSP. DSP fE#+F N
FBATHER, H DSP %5 9 4 CFU KA & . & DSP &A%
BTG, t/\fﬁm@/ﬁﬁ/ﬁﬁﬁbn/ﬁ%&(pm -adders), WA 18 7 flaRE4e
(multipliers)fl—A~ =H N ) HAREHIZ H H I (ALUSE). TEAHTTRNE S L
3.7 HA G5 A BEAR R

GWINS #%1| FPGA 7= 5 Witk 7 8iAHIN PLL %Y. &z 544k PLL %
HRERE SR AL T DAZE G AR BT, I8 i B AN R S 50mT DLBEAT B B i AR
P (AN 23 40) . AR S . 52 LR EE ThRE . [R5 N R P SR A
WimdR, FHF 2.5MHz F] 120MHz [ S 3iRTa R, A MSPI 4 FEfC B A X
PEAERTBh . R 8 SRR TN P SR AR T G AR I B, I ERORS TR 5%
FEAN BT RNE 2 L 3.1 B4

GW1INS %1 FPGA 7= ik T %% Flash %I H TN & Flash 4w e,
ERBRIN S Sh A2 A AR, S2EE AUTO BOOT #1 DUAL BOOT #mfefi = .
VEAN RS S 4.9 Gt O T b

GW1NS-2C/4C a4t 1k Cortex-M3 [KITFAZ A28, 2450 5 BhiN S0 kF
30MHz FIFE P InE, SCHRRAN“ N A7 2 0] 8 il (1) £ ds /48 2L . JEid AHB
PR R T 8 5 ANIAF il W &5 B APB SR (i 5 40K % 4% 31T
U1 UART 45, Jilit GPIO B2 AT LARIE 7 (H 1) 5 /M58 1 iE(E, FPGA 4wfE
SEEAS R B AR e R E ) 28 ThRE, 40 SPIL 12C. I13C 45, VEERNES %

3.8 Cortex-M3.

GWINS-2C/2 %:F 1% USB2.0 PHY, FPGA & 45 3% Ja s IS 72 ThRE 1
USB #4128 Th e, SePl 5404 USB W & MBS . Ve % kHE S % 3.9 USB2.0

PHY .

GW1NS-2C/2 #h Wik —A> ADC, ZyGaEiF B EEHpi e, S2R )\
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3.2 " IC B ThaE BT

WIS, RS TERE, R, RIIFRSRAR . HEHBEHES % 3.10
ADC.

A, FPGA &N E 7 FF BIA] gfEAi 2k 5. 70 (CRU, Configurable
Routing Unit), & FPGA Wi A St fe iRk K. IR E DIRE T
(CFU) F110B W EB#S > i & AL TR, &l T CFU PR EEIE A I0B P51
[P TEYR . AR IR A @R & = 2 Sk FPGA BB sh A k. teak,
GWINS %751 FPGA /= i $e it 75 0 L FI I Bh 9 25 BT, KT, 4
REBEEN, UAREETSE. FaEEHES % 3.1 Ieh. 3.12 K261 3.13
EREEN.

3.2 AIBC EThEE#A T

DS821-1.6.3

A G B At B0 (CFU) M GWINS %51 FPGA 77 i it 3 A #e,
A~ CFU HH m] AC B 2 % B G (CLU) Al iT 4 AR AT 28 BE IR SR n(CRU) A R . B4
CLU H U/~ ATfic & IhRE Fr CLS(Configurable Logic Section)ZH ik, A fid
B ASEEREMT AR, E20HE 3-5.

[# 3-5 CFU &#r=E

v

Carry to Right CLU

CLS2

CRU

CLs1

CLSO

Carry from left CLU

L
SERG i EAFBRIIB A S0 . WA TR, I 20 25 2 AR S R B A0 i A
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3 ik 3.2 ML E ThRE ST

3.2.1 AL EZHEH T
A TC B B AR B SRR A AT R R . RIS
o LA FEMN
AR T LI E A 4 AE R E(LUTA), o) i 5858 50w
SR R A R R Th g
- ANATECEIDNRE A AT E A 5 AR (LUTS),
- AT E IR A ATELE KA 6 BN E (LUTE).
- PUA AT E IR S AR R A 7 N HRE (LUTT).
— \ANETECE RS A (B CLU) AT B — 4 8 M N B F(LUT8).
o HARBHEMR
CE AL, BRI E R AR R (ALY), FYESEEI L R Ih e
mylpgideia H
TS, AR I B SRR T R
i s, fdh ks, N ERBoR A A s b s

- ek
HiFea
Al B Iy B Fr (CLSO~CLS2)H % & BN %47 22(REG), #11&] 3-6 .
3-6 CLS FHIFHFR~EE
—D
—CE
— CLK o —
— SR
— GSR
% 3-1 CLS PR FRRERSS1HAR
Eeg e Hhik
D | 57 SRR ALY
CE | CLK (RE(S 5, TTHL s Fb o B ol 6 P )
CLK | (S, AT E LTI S e 2
FHEE RN, BN R IR,
o [N
o [FALHEM
SR ! o RuEM
o REFEM
o LAME A
S REEL, TTRE N e,
o RuM
[31.[4]
GSR o REFEM
o EAREEM
Q 0 17 B
!
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3.3 fn N\ HH AR

3.2.2 T BIEETT

o [1fH5 D MRIEH] LUk #[F —wl BL B IhBe AR — kR M, ] Duk#FeR A+

CRU M N . ULEEIRFY ORI DL .

e [2] CFU "l & Ihie Fr ¥ CE/CLK/SR #5m] A 37 i B i %

e [3]7£ GWINS %741 FPGA /=N, GSR @i HiELER:, At CRU.
[4] SR 5 GSR [FIf A 2 GSR A # m= itk S 2 o

A2 BRI CRU HZhRe T EA P71 -

® I AILFELIAE: v CFU KM AAE SR MmN e .

® ML BIRIIAE: v CFU MMM 5 T IR HERC R, B CFU Wil
B4 CFU Z[IEHLA K CFU M FPGA Pyl H e D REAS H 2 W] ()3 45

3.3 A RIR

DS821-1.6.3

GW1NS %1 FPGA 7=/ i1 10B EZE A4 HE 1/0 Buffer. I/O #2245 DL F A M
AR 2R BT YR R T =N 0y . an B 3-7 Bz~ NS 10B g5 in = i, &1 10B
BIUELEE T AN 11O BI(ARE N A A1 B), ‘A 10T ARC B Al —H Z 015 557,
WA UAE A 5 5 Bl E .

& 3-7 I0B &~ E=E

Differential Pair Differential Pair
/ “Tl’ue” ] “Comp” \ / llTruell “Comp” \
PAD A PAD B PAD A PAD B
2 Y 2 Y
v v v v
Buffer Pair A & B Buffer Pair A & B
A A A A A A A A
—H O —H O —H O —H O
o 8o & ¥ o 6 Yo o E
v A
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A A A
_|BoBQO _|IpoX QO _JolXOQ_JTpoI O
32528 x3252 k 32523252 K
S585v 5585 v &S558 5v SiE'E’ S v
Q —|Q «Q [ Q ~|Q Q —|Q
v v v
Routing Routing

GW1NS %741 FPGA 7=/ I0B [ DI REsE mi:

® LT Bank i Vcco Bl

® ¥ LVCMOS. PCI. LVTTL. LVDS. SSTL PL& HSTL &% f i Fh5
1, GWINS-4C/4 [¥) BANK3 H 37 £F i LVCMOS iy N /4 Al
LVDS25E %/ %t .

® IRUtHINME T IR IR

® IRt (5 5 IS IR IE T
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3.3 fn N\ HH AR

PAtH H{E 5 Slew Rate £,

S 1/0 BEALIST ) Bus Keeper.  F4i7/ T $7HiFH & Open Drain #iH!
T

THPIER, GW1INS-4C/4 1] BANK3 (445,

/0 4t iEA . SDR <z A iz DDR % £ fifki .
GW1NS-2C/2 1] BANKO 32 ff MIPI Fir A\

GW1NS-2C/2 1) BANK2 2 F MIPI %t

GW1NS-4C/4 1] BANKO/BANK1 3Z#F MIPI #i A\
GW1NS-4C/4 ) BANK2 32+ MIPI %t

GW1NS-2C/2 1] BANKO/BANK2 32 #F 13C
GW1NS-4C/4 /] BANKO/BANK1/BANK2 37 ¥ 13C.

3.3.1 ~ 3.3.4 535k 7 1/O HBFFR#E. B LVDS w1t 1/0 5. 1/0
Wi T REERE, BLLT /0 BIRE L EgIER, 5% UG289,
Gowin ] g2 HH & I(GPIO)H F #8554 -

3.3.1 /O B FHrifE

DS821-1.6.3

GW1NS #%1| FPGA 7= i) 1/0 £1$5 4 4~ Bank, 41 3-8 fivx, &A™
Bank A7 1 1/0O B Veco. FCFE SSTL, HSTL 4 1/0 Hiy AbrifE, Bank
R —ANPAL)2 25 B (VRer), B AT LR FEfE R 1I0B N B 1) VRer P8 (55
T 0.5"Vceo), W ATIEFEINAH Vrer fii A (i Bank F4E&—4> 110 &I
AN VRer FIN ).

15(83)



http://cdn.gowinsemi.com.cn/UG289.pdf
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3 ik 3.3 fn N\ HH AR

3-8 GWINS-2C/2 £8fF I/O Bank 7R EE

| 1/0 Bank0 |
] Top N
ol 5
os] .
o @ GWI1NS-2C/2 L;EU g
~ | S
w - '75
— Bottom L]
| 1/0 Bank2 |

3-9 GWINS-4C/4 £5fF I/O Bank SR EE

| /0 BankO | | /0 Bank1 |

Top

5|0
GWINS-4C/4 gD
2|3
=1
N
Bottom —
| /0 Bank3 |

GW1NS-2C/2 #%] FPGA 7= 843 A LX A1 UX AN RRA
GW1NS-4C/4 %1 FPGA 7= H S F LV B A
GW1NS %741 FPGA 7= % % Vee A 1.2V.

LX WA 2344 N0 8 ee A R 25, BB LR Veex 2B N 1.8V, 1/0
Bank HiJE Veco AIMRIEFEAE 1.2V, 1.5V, 1.8V LK HE.

UX A SR EE 2R M FR R 2%, SCRFG B R Veox BN 2.5V/3.3V,
I/O Bank % Veco TSR EAE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V #H/EH R
HRE, FEEENE Veex HFRTEHHAZT Veco.

LV MRAZS 1 A et fa k48, fBhHLE Veex SCRF 1.8V 2.5V #
3.3V, /0O Bank H.JE Vcco RIARFE 7 EAE 1.2V, 1.5V, 1.8V. 2.5V, 3.3V
H P R TE R B -
¥

e GWINS-2C/2 Nigse LX A& UX RARIZ34E, BANKO F1E MIPI % AHf Vecoo
R BLEN 1.2V, BANK2 AIfE MIPI i th i Vecoz /i BLEL N 1.2V I H LX JRAK) MIPI
FA I8 AN BEIL B UX RRASZRE 1) MIPIT 3K B Y 60%:
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3.3 fn N\ HH AR

DS821-1.6.3

o GWINS-4C/4 251+ BANKO/BANK1 H1E MIPI i NBf, Vecoo/Vecot i BN 1.2V,
BANK2 FfE MIPI % B} Veco2 EHEBE N 1.2V; 3:H Veox W E A 1.8V B MIPI {38
N BEIA B Veox W B A 2.5V/3.3V BF MIPI 3 (1 60%:;

o TZHIEEAEH (GPIO) ZRIAR

SREAMANS AL

ANE ) 11O #r AR HEXT Veco BRIk 3-2 3R 3-3 Flius.
& 3-2 GWINS %I FPGA R #FRMIE /O (B K 4 iERE

110 % th 1 B/ ZE Y Bank Vceo(V) i tHIK B BE 77 (mA)
wﬂﬂlggss/ B 3.3 4,8,12,16,24
LVCMOS25 B 25 4,8,12,16
LVCMOS18 B 1.8 4,812
LVCMOS15 B 1.5 4,8
LVCMOS12 B 1.2 4,8
SSTL25 | B3 25 8
SSTL25 I B3 25 8
SSTL33_| B 3.3 8
SSTL33 I B 3.3 8
SSTL18_| B 1.8 8
SSTL18 I B 1.8 8
SSTL15 B 1.5 8
HSTL18 | B 1.8 8
HSTL18_lI B3 1.8 8
HSTL15_| B3 1.5 8
PCI33 B3 3.3 8/4
LVPECL33E ZEGy 3.3 16
MVLDS25E ZEGY 25 16
BLVDS25E ZEGY 25 16
RSDS25E Zhy 25 8
LVDS25E Zhy 25 8
MIPI Z4r (MIPD 1.2 N/A
LVDS25 #/%y (True LVDS) 2.5/3.3 N/A
RSDS #/4y (True LVDS) 2.5/3.3 N/A
MINILVDS #4y (True LVDS) 2.5/3.3 N/A
PPLVDS 724y (True LVDS) 2.5/3.3 N/A
SSTL15D ZEGY 1.5 8
SSTL25D _| Zhy 25 8
SSTL25D_I Ehy 25 8
SSTL33D_| FEGy 3.3 8
SSTL33D I EEhy 3.3 8
SSTL18D_| FEGy 1.8 8
SSTL18D I FEGy 1.8 8
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3 G52 3.3 iy N H R
/O i thibnife | /Sy Bank Vcco(V) i tH KB AE T (MA)
HSTL18D_| ZE5r 1.8
HSTL18D_lII =5 1.8
HSTL15D_| 5y 1.5
LVCMOS12D | %4y 1.2
LVCMOS15D | %4y 1.5
LVCMOS18D | %4> 1.8
LVCMOS25D | %4y 25 4,8,12,16
LVCMOS33D | %4> 3.3 4,8,12,16,24
!

DS821-1.6.3

GW1NS-4C/4 #3141 BANK3 H3HF LVCMOS Hiiifr H F1 LVDS25E Z 0% .
#+ 3-3 GWINS ZHFHMA /O £B RIS EER S

I/O I NbRAE | Bui/245> | Bank Veco(V) XHEFEIBIE | 2T L Vrer
LVCMOS33/ v, - =
L\VTTL33 B 1.2/1.5/1.8/2.5/3.3 | & i
LVCMOS25 BAH 1.2/1.5/1.8/2.5/3.3 | & e
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 | & =
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 | & =
LVCMOS12 BALYi 1.2/1.5/1.8/2.5/3.3 | & e
SSTL15 BALYi 1.5/1.8/2.5/3.3 = &
SSTL25 | B3 2.5/3.3 & &
SSTL25 I B S 2.5/3.3 4 &
SSTL33 | B3 3.3 & =
SSTL33 1l BA i 3.3 = =
SSTL18 | BAY 1.8/2.5/3.3 5 &
SSTL18_I B St 1.8/2.5/3.3 o &
HSTL18 | BALYi 1.8/2.5/3.3 & =
HSTL18_lI BALYi 1.8/2.5/3.3 & =
HSTL15 | BV 1.5/1.8/2.5/3.3 & &
LVCMOS330 | ... - -
D25 H 2.5 e =)
LVCMOS330 | ... o .
D18 B 1.8 e =
LVCMOS330 | ... o .
D15 =< 1.5 5 |:|
LVCMOS250 | ... - -
D18 H 1.8 e =)
LVCMOS250 | ... o .
D15 B 1.5 e =
LVCMOS180 | ... - -
D15 A 1.5 5 =
LVCMOS150 | ... - -
D12 . 1.2 - -
LVCMOS25U . - -
D33 H 3.3 5 =
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3 SN 3.3 M R
I/O #y NFr#E | Fuf/ZE4> | Bank Vcco(V) CRFRIBEIET | R TEE VRer
E\;gmosmu . 25 7 5
E\g(;lvlosmu 26y 3.3 = 5
DISMOSTOU | gy 18 % %
o OS1OY s 25 % =
IIS\:/)’%)MOS15U 263 3.3 = s
E\qcszMosmu o3 15 7 &
VOMOSTZU | oy |44 = 5
I6\£C52M0812U 263 25 7 s
LVEMOST2U. | 33 4 %
PCI33 LY 3.3 & &
VREF1 DRIV | #i (Vref | o ot an533 | % 2
ER Input)

MIPI Z4-(MIPD | 1.2 7 3
LVDS25 ZEy 2.5/3.3 e 3
RSDS Ehy 2.5/3.3 £ o
MINILVDS Zoy 2.5/3.3 i o
PPLVDS Zoy 2.5/3.3 4 @
LVDS25E Ey 2.5/3.3 4 @
MLVDS25E ZEhy 2.5/3.3 3 4
BLVDS25E 2y 2.5/3.3 F 4
RSDS25E oy 2.5/3.3 7 3
LVPECL33E | %74 3.3 e 3
SSTL15D 4y 1.5/1.8/2.5/3.3 i o
SSTL25D_| FE5y 2.5/3.3 4 o
SSTL25D Il | 4 2.5/3.3 @ @
SSTL33D_| ZE5y 3.3 @ @
SSTL33D_Il | 4 3.3 o o
SSTL18D_| 2y 1.8/2.5/3.3 F 4
SSTL18D Il | %4> 1.8/2.5/3.3 = 3
HSTL18D_| ZEoy 1.8/2.5/3.3 i 5
HSTL18D_ Il | =% 1.8/2.5/3.3 4 o
HSTL15D_| ZEo 1.5/1.8/2.5/3.3 4 o
LVCMOS12D | % 1.2/1.5/1.8/2.5/3.3 | 5 o
LVCMOS15D | % 1.5/1.8/2.5/3.3 e o
LVCMOS18D | %% 1.8/2.5/3.3 e 5
LVCMOS25D | %4> 2.5/3.3 ED 5

DS821-1.6.3
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3 ik 3.3 fn N\ HH AR

I/O #y NFr#E | Fuf/ZE4> | Bank Vcco(V) CRFRIBEIET | R TEE VRer
LVCMOS33D | % 3.3 = 4
!
GW1NS-4C/4 #3141 BANK3 H 34 LVCMOS HimHi AN
3.3.2 E LVDS &it

GW1NS-2/2C BANK1/2/3 ¢ GW1NS-4/4C BANK2 SCHFH LVDS %t
HAASCRF A8 100 Wi A Z2 7 ILRCHLR . AN SCHF R LVDS Hi i ) Bank
SCRFATR 100 WA 227 ITRCFEFE . b5k, GWINS 2241 FPGA 7 fhid 32
£ LVDS25E. MLVDS25E. BLVDS25E % #1°F- 27,

B LVDS [ fi g E ks 2 W UG822, GW1NS-2 #4fPinout, UG825,
GW1NS-2C #/F Pinout 4}, UG824, GW1NS-4&4C #/+ Pinout.

LVDS HJ%i A 1O 75 AR 100 BRUSZ< 5 F RS ITAL, Beit-275 an &

3'1 0 F‘ﬁﬂ—‘—\‘ o
& 3-10 ® LVDS i&it&EiERE
S GW1NS-2/2C/4/4C #3144 -
RILEWE . : ) Pl %
txout+ rxin+ 2 txout+ rxin+
ﬁ‘&—” 50Q 1’—‘00@9 f {>f ZLFE; 7<‘/> X’—‘M j>
5500 e & 531509 )50~
txout- rxin- % txout- rxin-
y Y

i N0 Buffer i 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E 45245 10 % i VL e FL FH I 2% 1% 2 W,
UG289. Gowin i/ 4if=i/ll &/ (GPIO) /7 #5 /.

3.3.31/0 2§
3-11 5 GWINS Z %1 FPGA 7= 5 (19 11O 3B 48 % H 35 4
& 3-11 /O iZEHYt ~EE
TX | TRIREG >
GND [
» SER g _
I1SI
R

&l 3-12 2 GWINS %1 FPGA /= it 1) 1/0 248 ()5 N\ 53 o

DS821-1.6.3 20(83)
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3 G2 3.3 A A
3-12 /0 iZEMATERE
— cl
——> DI
IODELAY > [REG Q
i
» |EM N IDES L5l Rat
S’“‘ele > Qo-Qni
* 3-4 IwONEA
4 110 ik
GCLK i N5 5,
GCLK fINE 5 ETES % UG822
Cli Input GW1NS-2 #14 Pinout, UG825,
GW1NS-2C 24/ Pinout EH, UG824,
GW1NS-484C 2/ Pinout.
DI Input 10 IEANAZ S, B A F] Fabric.
Q Output SDR i IREG #ii {55 .
Qo-Qn-1 Output DDR #Her IDES #i {55 .
Y|

DS821-1.6.3

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

IEIRRR

3-13 AIEIEFEE IODELAY. GWINS £ %1 FPGA 7= W 44N 110 #
f14 |ODELAY #i, FILiRAt 128(0~127) B HIZEIR, — BRI AL A

30 ps.s
& 3-13 IODELAY =~&=HE

DI | N

DLY UNIT

> DO

SDTAP |

A 4

SETN |

A 4

VALUE |

DLY ADJ

————{  ~DF

A7 PR R ZEAR Y 7 3

® A,

o A&, Al 5 IEM A —fd F SRS EAEE 1, IODELAY A gE

(7 B FH A A R

o
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3.3 fn N\ HH AR

I/O H1Fes

3-14 5 GWINS #%1] FPGA ;=) 110 Zifi st . GWINS £7%1
FPGA 7= i R 110 # R T dmfE i N 277748 IREG. Hii b % /7 4% OREG
vy BHAE ) 27 7 2% TRIREG.

& 3-14 GWINS B I/O HFEH#~EE

e
. - CE
. ——>CK
L >

E!

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

o SR T UGmFENIFIL/I 7P SET/RESET 5L (disable).

o IR NI LAGmAE AN T AT 45 (register) S fit & %5 (latch).

ENAFARIR

R ER (IEM) 2 F R EURE S 109, FFi@ A DDR #50, il 3-15
s

3-15 GWINS B IEM ~rEE

SR

CLK [ > —/ > LEAD
D[ > IEM < |1 MCLK
RESET [ >— — > LAG
i 528 DES &1

BRI /O AR 1 R 45 DES, F% 1 110 BN Y
Fave

B 1L 3% SER iR

BN I 1O IR AL 1 Al A HR A A SER BB, SE'E 1 1/O BERN
RED W

3.34 /O BETEER

DS821-1.6.3

GW1NS #7%1 FPGA 7= 1/0 #4 Fr 2 M TAEMR . & —Fh LIRS
KT, VO(EL /O 555 %F) X AT LARL B i A5 5. MG S INOUT 13
5 R ARG TG =B ER N HE ).

ANFE T B3 B0 S FF 10 88, GWINS-2 () i1 IOL6(A,B,C....J)
AN FE 10 124,

22(83)




3.3 fn N\ HH AR

HiBEA

EIER R 1 10 R AIE 3-16 o, MU ES TC. DO LK DI
HAEEL CRU 543 N & 4% .

& 3-16 BEERATH VO ZESHTREE

TC |

DO |

V_»—@ |0 PAD

DI <

SDR &=,

WX T 0, SDR MIsURI T V0 %4758, P 3-17 ik, m7bA

A R 1/0 R P RE

[# 3-17 SDR #1 T8 I/O iZBEHREE

TCTRLL > D Q
CE
— >CLK
~ SR
DOUT | D Q> e [ oPAD
O_CE | CE
O_CLK | >CLK
O_SR| SR
DIN < —
D Q
ICEC >~ | CE
LCLK[ > >CLK
ISRC_—> SR

o CLK{ffef55 O_CE 1 |_CE w] LARCE Ay my B~ (5 g Ak L P s
o IPFES O_CLK AN I_CLK " LARC & A BT+ il A BT B fish x5
o AMERNET O_SRMI_SRWLAREANFLEN. FDEN. FAEA. TP BN

BRIC A B R AL TN fE 5

e  SDR BT I/O 77k f.oC m] LARC B A 38 27 47 45 54 Latch.

i#F DDR &3

fEiEH] DDR #30F, GWINS £%1] FPGA 7 i if DASCRFRLE ) 1/O T8

FEE.

DS821-1.6.3
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3 ik 3.3 fn N\ HH AR

K| 3-18 ~iEH DDR %\, PAD 5 FPGA WHEZHEHE LN 1:2,
3-18 I/O 1248 DDR AR EE

D—»

IDDR —/5> Q[L:0]

CLK —>

4 3-19 i Hl DDR #ith, PAD 5 FPGA PB4 < LE Ny 2:1.
3-19 /O }Z484 DDR it REE

D[1:0] —%5»

CLK —— >

ODDR —>» Q

IDES4 230
IDES4 i3 F, PAD 5 FPGA P iiiBH % LA 1:4.
3-20 /O JB4&EY IDES4 MINTREE

D—»
FCLK —»
PCLK —» IDES4 /> Q0]
CALIB —»

RESET —»

OSER4 &=
OSER4 # =0T, PAD 5 FPGA W@ E#HE LN 41,
[ 3-21 I/O iZ48# OSER4 it = EE

TX[1:0] —45»>
D[3:0] —>
FCLK —» OSER4 > Q[L:0]
PCLK —»

RESET —»

IVideo &3
IVideo #5 F, PAD 55 FPGA W #5iZ# s % LK 1:7.,
[ 3-22 1/0 24889 IVideo BN REE

D—» <« CE
FCLK —»

PCLK —» IVideo 4> Q[6:0]
CALIB —»
RESET -~ »
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3 ik 3.3 fn N\ HH AR

!
IVideo A1 IDES8/10 5 i HIAHAE /O FIBTI . Wik H] #iim /O bk, W /O HER A REfEH] .
FEIXFPIELL T, SDR R EA AL T LU -

OVideo &3,
OVideo ##z{F, PAD 5 FPGA W& HEH KL N 7:1.
& 3-23 I/O iZ48 /Y OVideo HitH R E
D[6:0] — 4>
FCLK — »| )
OVideo

PCLK —» > Q
—

IDES8 230
IDES8 £, T, PAD 5 FPGA P #liB4iR L} 1:8.
3-24 /O JB4RHY IDESS MINTEE

D—»
FCLK —»
PCLK —»>  IDES8 4> Q[7:0]
CALIB —»

RESET ——»

OSERS &=,
OSER8 # T, PAD 5 FPGA Wi HE %L A 8:1,
& 3-25 1/0 248/ OSERS it~ EE

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

RESET - »

IDES10 &=
IDES10 #, T, PAD 5 FPGA WHB4EE LA 1:10.
3-26 I/O iZ48HY IDES10 N <= E

D »
FCLK >
PCLK —»  IDES10 ¢ Q[9:0]
CALB —»
RESET — »
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3.3 fn N\ HH AR

DS821-1.6.3

OSER10 #&5%
OSER10 ¥\, PAD 55 FPGA W2 # %tk 10:1.
3-27 I/O iZ#E /9 OSER10 #it mEE

DI9:0] — /o>

FCLK ——>
PCLK ——>
RESET —>

OSER10 —>Q

IDES16 5
IDES16 #x{F, PAD 5 FPGA WBiZ#EH Xt~ 1:16.
3-28 I/O iB3E Y IDES16 it == E

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

RESET —»

OSER16 5%
OSER16 #i:, F, PAD 5 FPGA W& m %K 16:1.
3-29 I/O iZ#E /Y OSER16 fiL ~EE

D[15:0] —#4¢>

FCLK —>»
PCLK ——»
RESET —>»

OSER16 —» Q
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3 KN

3.4 URER A BEHLAT i a5 Bk

3.4 BURFHSBEH FRHiE SR 1R IR

3.4.1 E4r

GWINS %71 FPGA 7= fh$efit 7 £ 5 MHUR i SN IAF i 28 TR . X4k

FEt A% BRI S, DATRIEE, A e A FPGA FESIF . DAIEAR
NYCRFSHEHLAFf#d (BSRAM) . 7£ FPGA [%1 F141~ BSRAM £ 5 H
31 CFU I E.

&
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

BSRAM =7 £ FhIhHE «

Fi1F Cortex-M3 ] SRAM ¥, A Cortex-M3 $& {1k s i Hdis 52/ 5 47
ik Thfe, MRIERZRET, W, — BSRAM B REE X
16Kbits(2K-Byte). &z FAASE B 1) = IS¢ P IC & Cortex-M3
) SRAM % &, Lbin 2K-Byte/4K-Byte/8K-Byte %5, A [ ) BSRAM
AT FAE FPGA HIA7A %25

F/E FPGA [¥Ef7 4%, 454 BSRAM AL & 5w 18Kbits, 2 fitft#
VERER 035 : BAdR MK Single Port, XU 152X Dual Port, %
5K, Semi Dual Port, Hif7fit s,

F 8 HUIRER S BENLAE il 22 BHEOU A P IS PR RE BTHGR AL 1 IREE . BAR

BSRAM $2 L) 54 Fh DI fE -

1 MU RS BN 18,432bits

I Bh AR % %] 190MHz

i A5 Single Port

X % 3 Dual Port

£y X 4% 2 Semi Dual Port

PR EAL Parity Bit

et LA i A= ROM

BE vE 2 1 25 36 fif

Z I e ERE I Mixed Clock Mode
23 % FE A 38 Mixed Data Width Mode
FEXL T LA R v B SCF - 15 [ BB DU e Enable Byte
SLENL, AR R

1E #1525 Normal Read and Write Mode
2512 J5 5 Read-before-write Mode

iH 5 Write-through Mode

3.4.2 FFiESREERN

GW1NS £51| FPGA ™ & I BUIR A BE N LAF it 4 ] SCRF 2 R 1 e 582

n# 3-5 s

DS821-1.6.3
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3.4 URER A BEHLAT i a5 Bk

DS821-1.6.3

& 3-5 FiRASEAETIR

B ALK Wi A Dy B A 2 R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 512 x 32 512 x 32
2K x 9 2K x 9 2K 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
!

[1] GWINS-2C/2 J2 GWANS-4C/4 #4437 H: X0 =

Him A=

7 Hs D 20, BSRAM 1] PAZE— AN #hi % BSRAM #E AT 15288 5 #:1F
ST, 5 ANMEIES1ES] BSRAM . RFIEHE 5
(Normal-write Mode) A3 5 #5 2, (Write—through Mode). 4% H 25 17 2% 55 %
(Bypass)H, HEd H BLAE [F] — Nk ) BT

S iy R (4 g VA &1 B A R AR 15 2% UG285, Gowin f7-fifi#:
(BSRAM & SSRAM)H S 575 .

Wi AR

BSRAM SR A, A6 P 4 i 1 ACGn R 4524 -
® AN I [F]  HRAE
® AN I [R5 A
® (LA — Ay A S

ST W AR 2 iy s i P S A IR 1 278 UG 285, Gowin 74 &=
(BSRAM & SSRAM) I F 575 .

8w O HRFN

By X ity 11 AT 52 465 [R sl RO A 55 488 A o EL 6 TRl — AN it RN BE AR S5 4524
RECF Aum s, B i 3.

T O By 1A 2 FR g 17 2 P S S iR 76 2% UG 285, Gowin 17 fif
#%(BSRAM & SSRAM)H /' #57 »
HiZE\

BSRAM mJ it & i R e g as i . F S s AR s s ia e e, i@
ok g ORI R et ds . P 75 2424 ROM Wi N %, S AR
St . FERRE b F YR AR I SR 58 AT A A A

£/~ BSRAM it & i — > 16Kbits ROM. 5T H s A s H o & K
FPEARIE S % UG285, Gowin f£#%#(BSRAM & SSRAM)H F1 45T .
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3 ik 3.4 URER A BEHLAT i a5 Bk

34.3 FlE RS HIREEEE

GW1INS F7%1 FPGA 7= & IR HUIR i 25 A LA fif 2 LR i) S REIR & R £
B FEERAE o 7 R RS SR A X0 RS R, 35280 5 B 800 96 52 AT AR ],
(BB B 3-6 F15£ 3-7 [HCE KN .

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

S 5
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16K x1 | Yes Yes Yes Yes Yes N/A N/A
8K x 2 Yes Yes Yes Yes Yes N/A N/A
4K x 4 Yes Yes Yes Yes Yes N/A N/A
2K x 8 Yes Yes Yes Yes Yes N/A N/A
1Kx16 | Yes Yes Yes Yes Yes N/A N/A
2Kx9 N/A N/A N/A N/A N/A Yes Yes
1Kx18 | N/A N/A N/A N/A N/A Yes Yes
!

GW1INS-4C/4 234 A S Xt R
£z 3-7AVNROEREEHIERERESIR

5 i 1
e

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

3.4.4 FH{FREThEEAC B

BSRAM 717 ffifE (byte-enable) Thft. v DL ANEdE, Hik
WIRBE R EH N MBE R E AR RE 4k 2L R T . 13/ 5 1 BEE 5 (WREA,
WREB), K byte-enable Z#uk i H T4 BSRAM )5 #:4f .

3.4.5 RIS ThREAC B

FITA I HUIRFS BENLAE ik 2558t BSRAM W E TR E . BAF
TSRS O AL ] FHORMA IR AL, Al DLHRAF A . 7 2E R 2 e gt A
AT R
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3 KN

3.4 URER A BEHLAT i a5 Bk

3.4.6 EIH#R(E

® T MHUIRE BN 2B N T A7 38 SR RPN
® i A A7 AR nT FHAETRUK R ZF A7 a3 o F e - PE e
® it Z A7 4% ] 5% 4 bypass-able.

3.4.7 FEIENR

BSRAM 37 ¥ b HF RSN AFE A w61 . 78 B HIdFEH, BSRAM
FRNUIRZS, FrA BRI N 0. MRS HE T R 2 ROM.

3.4.8 BSRAM #¥{E#ER

DS821-1.6.3

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

IEHRMERR
M BSRAM 1% H Bt 8 1 H 2 A7 45 it BN JE L A A7 A
MIKERIR

TE[RG B NAF g gs i, (M 24725 o IO =0 n] SR 500 9 5 B K 36
Ao
ERRIERN

AN ¥ FF ARy, BE PR B AR A A %5 (Memory Array) )4 H
3-30 HinO . s O XWiE OER TRIRKZEES

ADC—— o
Pipeline

Input Memory
Dl Registeri> Array ﬁ> Reglsteri>DO

WRE ——»

w L =

OCE

—.\5]:}
S |nput
CLKA —p] Register
DIA T Input ——
RegFi)ster MAemOW CLks
ADA rray

ﬁ Pipeline | _
Register |
<4+—OCEB

DOB
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3 Hify S 3.4 URER A BEHLAT i a5 Bk

DIA —— —1DbIB
ADA lnPUt — Input —— ADB
WREA » Register Register | 4«———— WREB
Memory
CLKA Array CLKB
Pipeline | 1| Pipeline
Register Register | 4— OCEB
OCEA—b
DOA DOB
BiR{EEX
EEEEENK

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

BEBER

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

SiRE 5HA

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

3.4.9 B HIR
% 3-8 H1HH T A BSRAM #53,  A] {5 F ) isp e A =X
< 3-8 iR B E 5T+
A AR = R g AR Fhy R R FA g AR K
PRSP ASE 2 Yes No No
/5 I A 2 Yes Yes No
Fu TR 2R | No No Yes
E!

[1IGW1INS-4C/4 2814 AN SRR B

I 37 B AR

K 3-31 o J AR XU AR T AL I A A, A o % — A
AL . CLKA S 5428 1 im H A FIFTAT #7474, CLKB {5512 1 ¥ -
B HIHTA W A7 48
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3 ik 3.4 URER A BEHLAT i a5 Bk

3-31 383 AP BhIR
WREA WREB
ADA ] ADB
Input || Inout
DIA [ . I —— Inpu
Register Register [« O°

Memory
Array
CLKA CLKB
Output
poa = Output |4 i — > oos
Register Register

WREA WREB

SRR

K 3-32 o 1 AE Dy R AT 32 5 I b A AR 2 A o 1 % —
AN Bl FIF B (CLKAYE T2 13m0 A BB ASE . 5 bk A/ i e
55 BRI B(CLKB)E S 1 1 B e £t . SethbE A ge s 5.

& 3-32 I BT #EN

S Input
Register |

Input —— Memory
CLKA —» .
Register Array

CLKB

ﬁ Pipeline |
Register |

BigO#RR
P 3-33 B~ T Hu L PR =
3-33 Hin OB # R

WRE AD

DII::> Input e
» Register

CLK —

bo (=] Outet
Register

WRE

Memory
Array
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3 KN

3.5 H /7 INA7 BHIR(GWINS-2C/2)

3.5 Al PINFHIR(GWINS-2C/2)

3.5.1 &4t

GW1NS-2C/2 #3: itk 128KB N A7 % i (User Flash), S RF = Fh IhRE,
I H =Fp M 5 =08 BRI
® JH{E Cortex-M3 FEFIIFEME, et FH 7 INAZ B R R RS, RNEEB N,
® N P IRALAE S e VA il B UR
o FHEZMENEH DUAL BOOT &, H N T Flash %yRIE AN —
Bl IR B S, P AR E N 5 B i W JRA7 il B
A, S2EL N DUAL BOOT F#EifE= .
F B R TR

® 32bits Hk i N/
® TR
- —UHETAN 128 x 32bits
- —3256 1
® PUEMEE, BRI
- [EHUES[E] 30ns
- B E 30us
- TUHEFEETTE] 2ms
- FEHUERRIE] 10ms
® LIFE
- IDLE #Ez0H i 100uA
- EE{EH IR 60uA /IMHZ
- HEAEH 2.4mA
- PEBRERIERIR 2.4mA
® 100,000 /X5 /4 375 i Ji 3
® it 10 MBI A RE

KT GWINS-2C/2 234 k) F P INAT IR R4 E B 2% UG295,
Gowin [N fE % P (User Flash)FH 355 .

3.6 A FINE &R (GWINS-4C/4)

3.6.1 &1t

DS821-1.6.3

GW1NS-4C/4 #414M fix 32KB B 7 A7 55U (User Flash), SZRF#Ff
IhRE, FEH R 7 =0 R
1.71E Cortex-M3 F&EIFENE, BRI 7 IR R U8 RAEEEL, ASREE N,
2. N H P HRAEE ) R A TR

F P INAE AT A6 SR e R B A SR e i, — 1T B 64 NI s oo
%, FIAFE R ICH) 2R BN 32bits, 1T/ R ICH 2R 8N 64*32=2048 bits. #%
BB B TR, — I A A 2048 =5, Bl—Ti4 8 17. HptEin

33(83)



http://cdn.gowinsemi.com.cn/UG295.pdf
http://cdn.gowinsemi.com.cn/UG295.pdf

3.7 B 55 A A

B -

10,000 &5 75 iy J 4]

L 10 52 A8 TR A7 RE 1 (+85°C)

HAEhrse. 32

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

THERRRE ST 2,048 T3

PR TR B - R 4 AR

e A% 40MHz

T[] <16ps

TUHEBRES ). <120ms

HLA

- UEH/EFSERE]: 2.19mA/25ns (Vee) & 0.5mA/25ns (Veex)(MAX)
- YRFREREEAE: 12/12mA(MAX)

!

KT GWINS-4C/4 a5 AR I L INAF BHIR AT (S 2.1 2% UG295, Gowin A {7 B (User
Flash)H F 455 .

3.7 W RS TR

3.7.1 &t

3.7.2 EEBIT

DS821-1.6.3

GW1NS-4C/4 Z5ftrh B F 5 [ DSP BHE IR . = 22 5441 DSP fi#
W7 A P s RE S E S AL EEFE SR, W FIR. FFT %1145, DSP
HAER PG e BIEFIHRE . R A

DSP % N ¥|IhiE:

3 i Afevki g (9-bit, 18-bit, 36-bit)

54-bit [ A/ HHIZ H HIT

A Tk A v G LA I cdis o i

TR #2 00 #% (Barrel Shifter)

W S 5E S5 E & N (Adaptive filtering through signal feedback)
iz 500 PLE 35 HLE (Computing with options of rounding to positive
number or prime number)

SCAF AT A A A 55 e

DSP #EHES DAT I N AR R FPGA RS . £F4 DSP #idh |5
94 CFU i & . &4 DSP && W7 %t, AR E EWAEI
4% (pre-adders), P> 18 £ ff)Ffei% 2% (multipliers), Fl—A=Hy NHIBEAR/
WiRIE H T (ALUSS).,

Gop b

DSP Z WA NS, scELTm. TS AaL D6 .

AN2SAL T 22 B e Bl i, A P AN N i -
® Ji1T 18-bit #i A\ B B{ SBI;
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3 KN

3.8Cortex-M3

® 47 18-bit #y A\ A E{ SIA.
Y
TGN N S R A AR R 8 i
B Sk FPGA 7= B RTIn#s o] DLE A Th RS E s FH , 7 #F 9-bit
o7 55 F1 18-bit £ 55 .
ke
ek 25 (multipliers)f. T RTINS 2 5, FSRSLHIRILIZE . Reykss ol DARC
BHHNO9x9. 18 x 18, 36 x 18 B 36 x 36, i A Ui Fla) H i 15 7 45 25 A7 B
WIS . W /N = W SO W= = W e
® —/~18x36 Ikt
® /18 x 18 it
® U/ 9x9Jerkae
¥
/5 BT AT DA B R — A 36 x 36 ik 3.
BEREEET
T/~ DSP 72 e & — AN 54 1 ALUS4, 2% T8k 3% Th e it — b s,
i N S RN H i 220 SR A AT 2 AR ORI 55 A . SZ RIS RE S
o RiLEHIHBIR/O0. BE A FIEUE B bnikmkis s
o eikdskiBIE/0. IR B AN C HInEEsIkIE 5
® Bl A. %dE B MEAL C HnEEIa H .

3.7.3 DSP #{EEA AL B

® IiL A (multiplier) =
® vk BUn#%(accumulator) izt
® ISR B nA R

RTHAESUBEEREZHRMES, 5% UG287, Gowin HUr {5
S ALEE 2R (DSP)H F AR -

3.8 Cortex-M3

3.8.1 &/t

DS821-1.6.3

GW1NS-2C/ GW1INS-4C & Wik ab B 4s R4z . A FEINEHE
BRI P Flash %51 BSRAM F4f % Ak PLL A1 OSC i %
i, AN, GWINS-2C A iRy shifitz, B4 USB2.0 PHY fil ADC. fltkb#
PIFERZ 2 32-bit RISC ZEH4[f) Cortex-M3, HAMINEE, KA, mHEaEn
FEi, FPGA $Rftnlgmfe o Mz IP, i RIGHISEILA RSt

AL B A% 2R STl AL B S AR R B R G S AN RS, X A AR
i FPGA B SLBL I 4M 5 8 F FPGA B IP SEIL 4% . FPGA WA
FEAEERIE, AT CRIESEIANRSNEL, Fm m IR R TR E W
BA% \Ps, R, a1 SPIL 12C. 13C SE4M A HHAT . UG ELA R4
B S FPGA BRI, Br 1 JTAG 21, & B4 /0 i 11 5 4 sci 5%

35(83)



http://cdn.gowinsemi.com.cn/UG287.pdf
http://cdn.gowinsemi.com.cn/UG287.pdf

3.8Cortex-M3

DS821-1.6.3

M4 A4 i AHB-Lite 225 . AHB2APB 42 i 28 Fl T 2% APB o 28 4H it

AL TE 2% R 4B AHB B 415 FPGA TR RS, R4S —1
A, ST P Flash BRI R Sc#/EF BSRAM RE 5 #E. L
HL 3505, Cortex-M3 %% Flash & ARM F25 K64 M¥dE, 3 BAL
# ¥ BSRAM, SRJ5FiGis1T

AHB 28 7 HE AN 2 11 INTEXPO F1 TARGEXPO, AN it 142
HE—> 32bits 1] AHB 2.4k, 1] L& S| FPGA A AT & I 41 % BAT fifh 0%
Ji. AHB 2283 HF GPIO £ &R 2| FPGA, HRSCILAH @A 110 Thie
EH

W% APB 28474 APB1 #1 APB2, APB1 &M E R 2% (Timer0
A1 Timer1), #A> UART (Uart0 fi1 Uart1) LK —2F 1M (Watchdog).
PN UART BL#ZE#E] FPGA, Wi ER 83 FIE 110 RAERUGHE 2 RGN
PeIAME , A ERe i . APB2 M4k HEERE D] FPGA %5

AP Cortex-M3 A% BZRHEFE. NVIC. 1 AT ()R
2H 1 o

Cortex-M3 W iZid i B 2R AR R 17 In) B 28 R 40, 4 AHB 22k,
AHB2APB #if22 s 2 1% 4% APB =4k .

GW1NS-2C #5411 NVIC 244t 7 PN P Hilr, GWANS-4C 2344
SEEESAANE P AW, R D aRE JTAG Wi DA TPIU.

A, AL ERES RGHRAE T — R IS S IntMonitor, 1%{E 5 ] LA
g7~ GPIO # ek APB1 #h &b, {945 TimerO / Timer1 / Uart0 / Uart1 /
Watchdog. iZH W il 5 s imss FPGA, F SRR & A 28 R 4 4Rzt

HI R IR ZS

FPGA Ptk PLL 1 OSC, W UL R G A (E IR AL eh 2y, LB A
ARG EANL.

Cortex-M3 FI 45 FIHEE W1 3-34 Fis o
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3-34 Cortex-M3 Z5Ha1EE

Cortex-M3
Processor Block
JTAG IIF
Cortex-M3 DAP - > JTAG
Core A
Time L /
Stamp TPIUIF
Bus-Matrix NVIC - User_int0/1
Clk/Reset Clock
-t Resource
) PLL/OSC
v AHB Extension:
- INTEXPQ > Memory Sub-System
AHB Extension:
AHB To
AHB | SRAM/FLASH I/F > B-SRAM
Lite )
Bus GPIO I/F
e -« .
GPIO FLASH -

- > AHB2APB

IntMonitor
* i Logic Resource
* * Soft-Core
APBL APz e APBVELL 1 sp | | nc |
UART USB
» UARTL UE 3¢ Type-C
Timer) | UART ’ Others ‘
» UARTO UE
Timerl |«
| Watchdog

3.8.2 Cortex-M3
WAL EE R Gt B A DU e
o HXEMNK

® Thumb-2 544, SZHF ARM it fE

® Ui 8bits A1 16bits, — MM T LT3 Y A A7 frled il 2

® CRAIMSFRINY, MOTHIRE S SN EE B, N A B[R] RE %
PATHR A MUk

® P AT, Ed A A AR S i AL 2

® HENE, DU A AL

® WHRIHIT, RARFAUR IR IR IR RS TIRE

® M ARM7™ KPR ESTH MoK, BATH P REAT AR D)8

® IThREFE MR BT %

- JTAG it 1
- FPB il szBi by x5 Dhge
- DWT BEHLszaisa i, fik &K RS0 8T fe
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3.8.3 BZRIERE

- ITM B S RF R AFT D
- TPIU Btz BREE M

EEERE KoK Cortex-M3 AbHEE AT 108 1 5 48 AHB Ja ZeAH %

BB S AHB R&HEREE:

ICode &12k: 32bit AHBLite &2k, F T MK ZS (A1 HLHE 4l n) &5
DCode /&2k: 32bit AHBLite &2k, F T 6 ACHE 2 o] 34T H0 88 n 2/ 474
DA 05 1] 5

AGua4: 32bit AHBLite 5.2k, FTX KRG HPATIFE S A&, %
PN A7 s LA SRR 5 17 5

APB: 32bit APB 2k, T XA £ 25 )t A7 B hn 2/ 17 i LA A 1R
W7 A

BTN T E BT REATHES:

3.8.4 NVIC

DS821-1.6.3

FEXF U] SR MR T S 1 A AR U7 I B 4 %) 55 U ) 5
Bit-banding: &£k FEK Bit_band Jil 44 Ui ) ¥ %t Bit_band % (8] )
Vi in);

B BT —ANERMX, [H1H I WA 2B L AR

AU

RERE T WS (NVIC) 5 Cortex-M3 A% B %A 508l 7 KR4E

IR AT WAL EE, B LU R

® < FFZik 26 A~k
® GW1INS-2C CHrP N FF F v iy
® GW1NS-4C SCRE/NANMEH P b iy
® HEANrRIM SR 8 MR gmEERIL e (0~7), 7 RN Led:, 0
TR R
®  CHFHIMIE T FEA AT ik A )
® < FRFIASHLE Tk
® SLHIZRIRASH NI BBRAE, HWIR M HBIWKE, A EHSMY
e
#* 3-9 NVIC &R
Hir AR <3t} Eitipa
0x00000000 _StackTop He Hh T HERR T
0x00000004 Reset_Handler Hik A7 B
0x00000008 NMI_Handler Rk NMI = 7
0x0000000C HardFault_Handler He TR i v
0x00000010 MemMange_Handler Hik MPU %5 i 1 I
0x00000014 BusFault_Handler w5 SRR T
0x00000018 UsageFault_Handler e A5 FH 8535 PR T

38(83)




3 gE N4 3.8Cortex-M3

Hir AR E~3it) ik

0x0000002C SVC_Handler EWiE] SVCall 11K
0x00000030 DebugMon_Handler He TR W by
0x00000038 PendSV_Handler f!{ﬁ / FEAT 1 B

0x0000003C SysTick_Handler FYkE] FR 55T I 2 v B
AP I (GWINS-2C)

0x00000040 UARTO_Handler I UARTO #2SUFH A3 Wy
0x00000048 UART1_Handler s UART1 $2YSCF A3 Wy
0x00000058 PORTO_COMB_Handler s GPIOO0 i
0x00000060 TIMERO_Handler S TIMERO i
0x00000064 TIMER1_Handler S TIMER1 i
0x00000070 UARTOVF_Handler /5 UARTO/UART1 ¥ H! ke
0x00000074 USER_INTO_Handler FAE] F P e i 0
0x00000078 USER_INT1_Handler = F P i 1
AR T (GWINS-4C)

0x00000040 UARTO_Handler BE UARTO #2SCF A3 Wy
0x00000044 USER_INTO_Handler /5 F At 0

0x00000048 UART1_Handler S UART 1 FZSCRA 1% Hh
0x0000004C USER_INT1_Handler Y= F P e b 1

0x00000050 USER_INT2_Handler S F P b b 2

0x00000058 PORTO_COMB_Handler S GPIOO0 1
0x0000005C USER_INT3_Handler BE P i 3

0x00000060 TIMERO_Handler E9E] TIMERO 147
0x00000064 TIMER1_Handler IEWAE] TIMER1 #1147
0x0000006C I2C_Handler BE 12C i

0x00000070 UARTOVF_Handler BI5 UARTO/UART1 i H v I
0x00000074 USER_INT4_Handler s F P i 4

0x00000078 USER_INT5_Handler =] F P e 5
SR T (GW1INS-2C / GW1NS-4C)

0x00000080 PORTO_0_Handler E9E] GPI00 & 1 O H ity
0x00000084 PORTO_1_Handler E9E] GPIO0 & | 1 H ity
0x00000088 PORTO_2 Handler IEWAE] GPIOO0 & i 2 Hr ity
0x0000008C PORTO_3_Handler IEWAE] GPIOO0 & i 3 Hr ity
0x00000090 PORTO_4_ Handler w5 GPIOO0 & i 4 it
0x00000094 PORTO_5_ Handler w5 GPIOO0 & i 5 H it
0x00000098 PORTO_6_Handler Y= GPIOO &t 6 ik
0x0000009C PORTO_7_Handler Y= GPIOO & 7 ik
0x000000A0 PORTO_8 Handler g GPI0O0 % i 8 ity
0x000000A4 PORTO_9 Handler g GPI0O0 & i 9 ity
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Hi ik AR E~3it) ik

0x000000A8 PORTO_10_Handler ISR GPIOO0 & 10 ik
0x000000AC PORTO_11_Handler s GPIO0 & i 11 Hlr
0x000000B0 PORTO_12_Handler SN GPIOO0 & 12 ik
0x000000B4 PORTO_13_Handler S GPI00 & i 13 ik
0x000000B8 PORTO_14_Handler Y= GPI00 & 14 ik
0x000000BC PORTO_15_Handler 5 GPI00 & i1 15 v ik

3.8.5 BEIER

FEFP IR B N ARM B2 3 A7 INEHER TR 0000 MH, JF HARIE 2R
PR WAL ERRE P, AL BAEAR i AT R E -

LHTHEEFF InEGE LT UART JH S M se By, XMy 5 5 PC HlLit
TIEME . A SRR N AR 1 N s -

o [HIEN, HENEAFWALIERE R R InESS;

® KB UARTO PR RAEHI a7 28, NARIEMBIK B & & KRR

® )5z Flash IN#AEEL TR F AT, WAAZMER, Timer0 X, Timer1
NG,

® 5\ Ox4(EOP)RZILFEF .

3.8.6 FHaE|B;

48bits [ [AJ R EES LS 76 ITM 1, iERERfE B (5 5 TRCENA k4T
1A RE, TRCENA /& DEMCR #7281 56 24 {7, & Cortex-M3 4b# 2%
PR DWT A1 ITM B4 R Re(s 5. B RS A A8 At A2 v ki
B SR,
3-35 DEMCR &HE28
DEMCR&H- 7753

31 ‘ 25 24123 201918 17 16/15 ‘11109 8|7 65 4|3 10

Reserved Reserved Reserved
TRCENA — 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
!
TRCENA 5 DWT 1 ITM 4 R 6e(E 5 .

o 0: DWT Ml ITM Affifg;

e 1: DWT 1 ITM fifig.
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3.8.7 ERF &%

GW1NS-2C/ GW1INS-4C #3F Wik T AN 25 AR HE 2 i 25 TimerQ Al

Timer1, A LS APBA s 2 it 478 A3 1)

Timer0 1 Timer1 /2 32bits iR 188, HiEun T

M EUE A O B AR Bl R Wi SR 15 5 TIMERINT H7ERC & H Wiis 2
1745 INTCLEAR A, HWiERIG 5 —ERFFA G

A LUg H AMEE 5 EXTIN BN TS AT RE (5 5, 24 EXTIN 0 2% 1
(R BT A% A A R

WRTHEER TR 0, FF H RN BARETE bR L — kB WeiREs, A
WriR &S BN 1

AN ERH N EXTIN AE I B fr e s, B Bhai e o 2K T 8 i —2F,
KA EXTIN B EE i R Z A7 2R, SR G &ad ik 2 44 ;
Timer0: EXTIN f#%EH:5] GPIO[1];

Timer1: EXTIN & H:5] GPIO[6].

3-36 Timer0/ Timerl Z5494EH

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

PWRITE —p——P

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

ECOREVNUM[3:0] ——»

Synchronizer

Reload value Edge detection

CTRL[2]

¥y Decrement EXTIN

32bits down
counter

CTRL[0]

SET
» TIMERINT
CTRL[3] Y o
CLR

Timer0/ Timer1 Z¥f7as 41 F X Fra~, Timer0 3k 0x40000000,

Timer1 il 0x40001000.

DS821-1.6.3
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%% 3-10 Timer0/ Timerl F 7%

4 Fx b mAr | X8 | fuvE | BAE Eiti3%y
m:%ﬁﬁﬁﬁﬁ% N

R ow Wi s oo
[0]: fFREfES

VALUE 0x004 BE |32 0x00000000 MHTTHEE
IEAE, S5NEIXA A7 8 0 EUE

RELOAD 0x008 BE |32 0x00000000 SN BB AR R S
fEas

oL oS! oxooc WwE 1 oxo [O]: 5EIZerill, 5 1%k

PID4 0XFDO Hig |8 0x04 A% ID FAEHE 4

PID5 0XFD4 Hig |8 0x00 A% ID HAERE 5

PID6 0XFD8 Hig |8 0x00 A% ID HAERE 6

PID7 0XFDC Rig |8 0x00 AN ID FATRR T

PIDO OXFEO HRig |8 0x22 4h 1D 725 0

PID1 OXFE4 Rk |8 0XB8 4h 1D A7 RS 1

PID2 OXFES8 Rk |8 0X1B 4% ID A7 e 2

PID3 OXFEC Hig |8 0X00 A% ID FAERE 3

CIDO 0XFFO Hig |8 0X0D 1 1D FAERE 0

CID1 OXFF4 Hig |8 0XFO 4F 1D A7 1

CID2 OXFF8 Hig |8 0X05 41F 1D A7 2

CID3 OXFFC HRig |8 0XB1 A ID 54795 3

3.8.8 UART

GW1NS-2C/ GWINS-4C #EiabHi#s 24 N #k T H > UART(UARTO
FTUART1), v LLdt APB1 SR BHATHE ST ], TR B ORBRE RN
921.6Kbits/s.

UARTO 1 UART1 3ZKF 8 S8 AL AN 1 Afs ib A7, ANSCRRLIRAL .
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3-37 APB UART Buffering
You can write anew character to the write buffer
while the shift register is sending out a character

Y

4>{ Write buffer ’—»{ Shift register ’—»TXD

A

Baud rate

APB "| generator
interface

v v
4—4 Read buffer }4—' Shift register [ ¢——— RXD

A

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

the processor toread it

UARTO F1 UART1 SZ#rmdill il =t, 24 CTRL[GI® E N 1 1, #4745
PEAE A B SRS — 07, XFERT DAEBHE A5 R N R IEE R . 4
APB #ill 2] UARTO 1 UART1 A 24 A& i I [FIE, APB #2108 & & Rk
“OK™ R, ANFEEAELE, 7EMi6E UART 207, 58 500 B I R 32 47
22 BAUDDIV.,

BAUDTICK % i 4% 2 I 210 16 5, 7] LAME X AN A E 5 18 [R5
120 KAE UART %t . CTRLIOPVHTH# RE(S 5 TXEN, 24 UART f&Hif#
Bemst, AU ME S0 XA 1/O By UART Hdlif

RS T A7ES STATE 1247k HURZS H T Ik sh s tH rh i SR 15 5
I, 1ERRE AR HUIRAS T DAE Bt A Wi SR, 1 BRI A i SRt AT LT
% STATE A HIZ A7 v R

22 UARTO A1 UART1 [ & 7 ik , UARTO FE 31y 0X40004000,
UART1 & Hbhik >y 0X40005000.
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3 3-11 UARTO/UART1 F5 2
P FHhtmAs | KA frve | EAifE iR
8 I
DATA 0x000 s |8 0x-- BRSO R B s
RIERE T Nk 2 B
[3]: B EAwE, 5 115%
- [2]: KiEgAmt, 515K
STATE 0x004 e 4 0x0 [M]: BREETRE, ik
[0]: KIEGAFHbE, Rk
[6]: MR, HAERIER
TSCEF
[56]: e H W fE (S 5
- [4]: Kk R ReE S
CTRL 0x008 s |7 0x00 (3]s Bl I R B
[2]: Rikd M lae(s 5
[1]: #TIfEREE S
[0]: KikffRelsS
[3]: Wi Wr, 5 155
INTSTATUS/ - [2]: KiEwH R, 5 10EE
INTCLEAR | 0X00C s 4 0x0 [1]: BUChW, 515K
[0]: K&, 5155k
-N01. v ?:;4/\}/’:?-]:2:» u, N
BAUDDIV | 0x010 W5 20 | 0x00000 %%511‘6 BRSOG4 ]
PID4 0XFDO R | 8 0x04 G 1D 2 AERS 4
PID5 O0XFD4 Hir |8 0x00 HhE 1D ZiAERE 5
PID6 OXFD8 Hir |8 0x00 HhE 1D ZEAERE 6
PID7 O0XFDC Hig 8 0x00 Y% ID HAEES 7
PIDO O0XFEO Hig 8 0x21 Y% ID A7 0
PID1 OXFE4 HiE 8 0XB8 Y% ID ZA7AE 1
PID2 OXFES8 HiE 8 0X1B Y% ID AR 2
PID3 OXFEC ik 8 0X00 % ID B AEgs 3
CIDO O0XFFO ik 8 0X0D A% ID & A74s 0
CID1 OXFF4 Hir |8 0XFO A0 1D 2 AERE 1
CID2 OXFF8 Hir |8 0X05 A D 2 AERS 2
CID3 OXFFC Hig 8 0XB1 1 ID HFAEes 3
3.8.9 Bl
GW1NS-2C/ GW1INS-4C 3 4-Hab B 28 RGNk 7 —> Watchdog, #]
PLigE T APBA A2k AT 38 I A1 1)
BT —4 32bits Fi T Es, @ E R A A4 WDOGLOAD
HEATHIIRAL -
Watchdog # 5= 4: k{55 WDOGINT, F1H J e & i BUE A %
i B RE{E 5 WDOGCLKEN s P A 2L I, Watchdog TH4i#8 7
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RN AP ) _ETHY 80 . Watchdog Wil s 5, 3 H 245 0 i P~
A G SR 55 WDOGRES. 7ER 4 WDOGCLK f) K — /it & 1, Ak
W74 WDOGLOAD HIEUE IZ 3 $gs v, ZkSEaEAT N — ki1t %.

M ARG AR, Watchdog H oA RSB0 5 S, RA—MEH4E
ARG IR E R . tetn, R W E S a TSR, s kit
%0, A4 Watchdog ZH BT EMENES, HTRGELL.

Watchdog #1E 77 20+ B s

& 3-38 Watchdog ##EA =
Count down Counter reloaded
without - and count down -
reprogram — —_without reprogram -
/ Watchdog |s\ Counter reachts Counter reachg

EE— E— )

\\programmed/ \\\ zero / \\\ zero /

If the INTEN bit in the If the RESEN bit in the
WDOGCONTROL register is set WDOGCONTROL register is set
to 1, WDOGINT is asserted to 1, WDOGRES is asserted
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3 3-12 Watchdog H7#55%

Watchdog /7 il N & fizx, Watchdog & 41k >4 0x40008000.

B FdhhbwmEe | KA | fi%E | EAME iR
WDOGLOAD 0x00 BI5 | 32 OXFFFFFFFF | Watchdog #2777 2%
WDOGVALUE 0x04 Hig | 32 OXFFFFFFFF | Watchdog i1t %5 77 %%

Watchdog 71l 5 17-4%
WDOGCONTROL | 0x08 BE |2 0x0 [1]:

[0]:
WDOGINTCLR 0x0C Ry | - 0x- Watchdog H ¥ i B &7 17 4%
WDOGRIS 0x10 R |1 0x0 Watchdog b — X IBPIRES %5 47 88
WDOGMIS 0x14 Hig |1 0x0 Watchdog 1 iR 77 £7 4%
WDOGLOCK 0xC00 B/ | 32 0x0 Watchdog #4775 17 %%
WDOGTCR 0xF00 B 1 0x0 Watchdog Ml 4 il 25 77 2%
WDOGTOP 0xF04 HE |2 0x0 Watchdog Ml i Hh & & 27 77 4%
WDOGPERIPHID4 | 0XFDO Hik |8 0x04 A& ID ZFA7AS 4
WDOGPERIPHID5 | 0XFD4 Rz | 8 0x00 A& ID ZFA7A% 5
WDOGPERIPHID6 | 0XFD8 HRix |8 0x00 4 ID F A7 4% 6
WDOGPERIPHID7 | OXFDC HRix |8 0x00 AhEID FATAS 7
WDOGPERIPHIDO | OXFEO Rk | 8 0x24 AN ID 745 O
WDOGPERIPHID1 | OXFE4 Rk | 8 0XB8 AN ID FFA7RE 1
WDOGPERIPHID2 | OXFES8 Rz | 8 0X1B 4hEE 1D B 7R 2
WDOGPERIPHID3 | OXFEC Rz | 8 0X00 4hEEID B A7AR 3
WDOGPCELLIDO | OXFFO Hie |8 0X0D Hef 1D F 745 0
WDOGPCELLID1 | OXFF4 Rz | 8 0XFO e 1D A AFA% 1
WDOGPCELLID2 | OXFF8 Rz | 8 0X05 A ID FA7AE 2
WDOGPCELLID3 | OXFFC Rz | 8 0XB1 A ID FA7A% 3

3.8.10 GPIO

DS821-1.6.3

GW1NS-2C/ GW1NS-4C 23 F b FRES 2 4l id AHB 21485 GPIO #%
HUB{E, GPIO Bibui%i:3] FPGA. GPIO £ 16bits @ 1/0 Thig, BA
L)T%“TEE

Al gmAE R WA T RE, AT RABCE GPIO AR — Az F ok ™ A= v

LA SRR AR Y bk A

SCHFIE IS BC B A A7 A SEOUAN [F] 1 D g
BT )y A7 s O AT B O P 0 2 A s ik ORAIE 1 2R 2 4

GPIO ZFfFas W R & h7n, GPIO Al >y 0x40010000.
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% 3-13 GPIO 5%
SR bt | R | | BAME | i
DATA 0x0000 wE |16 OX---- [15:0]: Ul & A17es
DATAOUT 0x0004 w5 |16 0x0000 | [15:0]: HdfE# %1748

[15:0]: Hrd e E
51 A
OUTENSET 0x0010 w5 |16 0x0000 | 5 0: #iHifAE AL
S P RSN et
5 0: {55 NI

OUTENCLR 0x0014 w5 |16 0x0000 | [15:0]: i kefarth fiife

[15:0]: FlIEFIIRERE
5 1. %H ALTFUNC
ALTFUNCSET 0x0018 w5 |16 0x0000 | 5 0: A% ALTFUNC
i 0: GPIO fEHN 110
% 1: ALTFUNC Zjfg

ALTFUNCCLR 0x001C 159G 16 0x0000 | [15:0]: WIiEFETIREIH R

[15:0]: "HifERE &
51 WE WG
INTENSET 0x0020 w5 |16 0x0000 | 5 0: AW EFWiflifE
B2:0: ANERE B

B 1 R RE

[15:0]: il aEiE kR
5 1: ik e
INTENCLR 0x0024 w5 |16 0x0000 | 5 0: ANEBRFWiffaE
B 0: BT EREAIE R
B2 1 I RETE R

INTTYPESET 0x0028 EIE |16 0x0000 | [15:0]: bk E
INTTYPECLR 0x002C w5 |16 0x0000 | [15:0]: HrWr2EAiE R
INTPOLSET 0x0030 wE |16 0x0000 | [15:0]: Ikt &
INTPOLCLR 0x0034 w5 |16 0x0000 | [15:0]: bk itkiis
INTSTATUS/ LR WRIR A B A7 2

0x0038 WIE |16 0x0000

INTCLEAR 51 iERR iR

0x0400- - ~
MASKLOWBYTE | *-c~ s 16 0x0000

0x0800- o ~
MASKHIGHBYTE | *cor~ B 16 0x0000

0x0CO00- ~ ~ ~
Reserved OXOFCF Reserved
PID4 0XFDO ik 8 0x04 % ID FAEES 4
PID5 0XFD4 i 8 0x00 S ID FA78% 5
PID6 0XFD8 i 8 0x00 S ID FA7ES 6
PID7 OXFDC Hi 8 0x00 Y% ID AR 7
PIDO O0XFEO i 8 0x20 Y% ID ZA7e% 0
PID1 OXFE4 Hiz 8 0XB8 SN ID A7 ae 1
PID2 OXFES8 i 8 0X1B Hh& 1D A7 RE 2
PID3 OXFEC i 8 0X00 % ID A7 es 3
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B4 bt wEs | K8 | % | BAME | #iid

CIDO 0XFFO Riz |8 0X0D 1 1D FF 745 0
CID1 OXFF4 Rie |8 0XFO HF 1D Z 788 1
CID2 OXFF8 HRig |8 0X05 A 1D ZA7as 2
CID3 OXFFC Hiz |8 0XB1 Y 1D 1A% 3

3.8.11 i i O

Cortex-M3 AbH 28 & — MNME U7 iR 210, 4 JTAG #2041 TPIU 2
O, XPANZE O #EREZES] FPGA. JTAG k15 A3 044 IEEE1149.1 il
Vi 1) 3 1 DA R 320 S 45 R bR v
JTAG-DP )T fesEal 3 B i =58 4 i
® JTAG-DP IR&ML
® JEA A (IR) AIAHZCH IR H48E, FIRIEH] JTAG 124 Hi BTk i) %
BTN
® KR FAFAS A IS DR HHi%E, 1415 JTAG-DP H A7 a8 iEF .
3.8.12 A 7R ST

& 3-39 R 7ERRSH
OXFFFF_FFFE
- SCB
Reserved OXEO0O0_EDOO
NVIC
System - 0xEOO00_E100
Control SysTick
0xEOO00_EO10
Space g 0000 sCs 0x4001_1000
Reserved 0xEO00_EO00 GPIO
For External 0x4001 0000
Devices B
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 B )
SRAM 0x2000_0000 Timer0
0x4000_0000
Reserved
0x0002_0000
Code flash

0x0000_0000

3.8.13 B FH

e SRR I R B SR Cortex-M3 (11 IP A, FE4E BiE S
¥ |PUG517, Gowin EMPU(GW1NS-2C) ##/f i i Z#F /.

3.9 USB2.0 PHY
3.9.1 $F1EEhLAR

GW1NS-2C/2 24tk USB2.0 PHY, 4N T
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RELAPhEsE 3.9USB2.0 PHY

® 480Mbps £ %, FH%¥ USB1.1 1.5/12Mbps j# %
o RidEIH]
® Huhitk
3.9.2 in O R EWIESHA
USB2.0 PHY #iHfu#5 UTMI+digital A1 UTMI+AFE(Analog Front End),
FEH T %R USB i 28 1 USB PHY.
%% 3-14 USB2.0 PHY w5

Uit 1 44 FR il R
PR R IR I B E 5
CLK o A7 55 9 8bit: 60MHz
BARAL 55 )y 16bit: 30MHz
RESET BAES, @AM
FEhE RS
2’b00: HS L4
XCVRSEL | 2b01: FS &%

2’b10: LS &%)
2b11: fEFS Bk b k% LS 1, si&it LS &

KR
TERMSEL 0: HS Z&imfiife
1: FS &iffe

SUSPENDM | HEEY

PO 2 RS
2'b00: SEO
LINESTATE[1:0] O 2001: "JIRE
2'b10: KIRE
2'b11: SE1

BEE ARG S

2'b00: IEH #1E

OPMODE [1:0] | 2'001: JCKz)

2b10: AERELIHFTF NRZI 4ifi

2b11: AAZNFEAFF AL R 5 ERE

DP 10 USB 4 & 1

DM 10 USB £ 4 i

DATAIN[7:0] | fi 8bit USB A ik A\

DATAIN[15:8] | w4 8bit USB & ik HdEim A

TXVLD | ik 8bit KiXFEMifE(5 S, DATAIN[7:01%¥E A XdeniE5
TXVLDH | i 8bit K IEFIE M AL S, DATAIN[15: 8%k MR~ 155
TXREADY o} RIEEARES TE UG T

DATAOUT[7:0] 0 X 8bit USB 1 & 4 th

DATAOUTI[15:8] o} 15 8bit USB #2 IS A4 4

DS821-1.6.3 49(83)




3.9USB2.0 PHY

Uit 1 44 FR

It

ik

RXVLD

1% 8bit FUCHIEL fE(= 5, DATAOUTI7:01¥E A 2k =55

RXVLDH

4 8bit B IR LA (5 5, DATAOUTI5: 8 A X i1 &

RXACTIVE

PR 5, R RICIRS L Sk I 2 R0 A5 5 F BB -

RXERROR

U RIE RS S, T ROR R R

IDPULLUP

—lololo|o|%

B ID LR A RE, A AL

IDDIG

U DNVt E =D
0: mini-A
1: mini-B

SESSVLD

A/B AP iE =S A 3L
0: Vbus <0.8V
1: Vbus > 2V

VBUSVLD

$87~ Vbus H &2 A 2L
0: Vbus <44V
1: Vbus >4.75V

ADPSNS

}67~ Vbus &
0: Vbus <0.2V
1: Vbus > 0.55V

ADP_PRBEN

ADP #R&l L ss i fefE 5
1. ffifg
0: AMiifig

ADPPRB

$87~ Vbus L&
0: Vbus < 0.6V
1: Vbus > 0.75V

CHARGVBUS

Vbus 78 L AE(S 5
0: A7H
1: G P 7R

DISCHARGEVBUS

Vbus Ji L f# RE(S 5
0: AJKH
1. L B R

DPPD

DP £§ I 15K RRa 7 rE B AS e S
0: %A NHrHFLZER:F| DP
1. A MhHHIERS] DP

DMPD

DM £5 I 15K RR# T fiz L BHAE REAS
0: %A M HIERS) DM
1: A M A HERZS DM

HOSTDIS

AN ER R NE S, R 24 DPPD Al DMPD A4 1 FImi%
WESAHEK

0: AN &IER:

1: WA IR & TR

TXBITSTUFFEN

57 DATAOUTI7:0]3 11 - [y i o7 18 78 2 75 18 e
0: NMEREALIETS

DS821-1.6.3
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3.9USB2.0 PHY

Ui 1 24 K A | R
1: HRENIHA
a7~ DATAOUTI[15:8]uif 11 -y B Ao 38 76 /2 75 1 g
TXBITSTUFFENH | | 0: AMEREAIEA
1: fHREAIHA
0: FS LS B R FHATH M K%
FSLSSERIAL 1. FS IS AR TR
TXENN | F‘ﬁ? FSLSSERIAL &y 1 BFA G, SRATHIRERE S, IKH
R
TXDAT | R FSLSSERIAL Jy 1 B AR, 4T 4
TXSEO | R4 FSLSSERIAL 24 1 B A 3%, s $iim A 0
RXDP o} WA FSLSSERIAL 1 B A 3%, HdHaik
RXDM o} R4 FSLSSERIAL 24 1 B A A 3%, HidE ik
RXRCV o} WA FSLSSERIAL 1 B A 3%, HdHaik
VBUS 10 VBUS {55
ID | ID 155
XIN | RN, 2 12MHz~24MHz
XOUT o) A PR % Hh
REXT | 1%F5 % 12.7K T HBH
0: WA BIST 4%
LBKERR O 1. BisTHER
INTCLK | i SoC R BEHII B {E =
CLKRDY o} PR PLL B4 A 2h
CLK480PAD o} i Hi Y 480MHz B 8
i (SCAN) 155
SCANCLK | A B E 5
SCANEN | AR AL RS T
SCANMODE | PR RE S, WA
TRESETN | PTG S, KA
SCANIN1 | EREL (L DN
SCANIN2 | EREGEE PN
SCANIN3 | FAREFERA
SCANIN4 | EREGEAE PN
SCANIN5 | AR
SCANING | EREGEAE PN
SCANOUT1 0 FAHlisE
SCANOUT2 ¢} Rk
SCANOUT3 0 EEEi L2
SCANOUT4 o} 13 o
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3.9USB2.0 PHY

it 1 44 R Jile) | iR
SCANOUT5 o) TR B
SCANOUT®6 o) 40 B i

%= 3-15 USB2.0 PHY £#{5S

SRR

ik

DATABUS16_8

A A vk L =l
1. 16bit A7, B85S CLK 2y 30MHz
0: 8bit il v, K455 CLK iy 60MHz

ADP_PRBEN

ADP % L B REMS 5

TEST_MODEJ0]

BIST Mk fRE(S 5

TEST_MODE[4]
TEST_MODE[1]

BIST Uik ¢

2’b00: [ id BIST X

2'b01: 43 BIST

2'b10: fiki% BIST X

2'b11: FSBUS BIST #5305 %

TEST_MODE[2]

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

TEST_MODE[3]

0: #(F[FI3A BIST
1: FfL AR BIST

HSDRV1

HSDRVO

RIS REAE T, IR R IE AR T
RSB RS T, IR R IE R AT

CLK_SEL

RIS 5
0: AMEBARHR XIN/XOUT
1: SoC W #pit 4t INTCLK

M[3: 0]

TR, M 3a%, BRiME 0
0: 1434

1. %%

2: 24
3: 3

15: 15 434

N[5: O]

AT, N -85, ERA{H 6'6101000
XFF2 5] 63

0f11: Z5H

2:2 734

3: 3734

63: 63 714

C[1: 0]

AIFI, AR RS S, BOA 40uA
2’b00: 30uA
2’b01: 40uA

DS821-1.6.3
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3.9USB2.0 PHY

2'b10: 50uA

2’b11: 60UA

AT, BRiAME O
FOC_LOCK 0: #4955 tH PLL £k

1. BUE S —EH uE

DS821-1.6.3
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3.10ADC

3.10 ADC

3.10.1 iR

GWINS-2C/2 #3FNEBEERL T —A 8 1fiE F.um 12bit SAR HE g8,

re kIR, AR AL

ENASTERE

ADC HIE&EHJE Vr

R R &Kk 1MHz
FhAVEE: >81dB SFDR, >62db SINAD
e PERE: INL<1LSB, DNL<0.5LSB, ki,

ef

A PERER K ADC.

® HIELE S LM RE/AERES S H
- VREF_EN=1, ffifi
- VREF_EN=0, AMiige, Ikh, Vref #H Veex fgfik.
® Y Vref fREMINIEE, AR IR Vref: BRI
- WESH Veex #éflt, @I E S% VREF_SEL, fF7 FZ&HH)E;
- HMESEE 10 & VREF $24ft.

3.10.2 I OES

DS821-1.6.3

%< 3-16 ADC ix A5

i 11 44 R Jita) | ik

CLK | AN NS S, IERE folk K T25T 16 B AER%E
KI5 16MHz

PD | HHES, ZESHEA 1R, HHo

SoC | KR, BRI 1MHz

S[2: 0] | IR

CHI[7:0] | JASCERERZE VRPN

EOC o LN

B[11: 0] 0 A/D 425 3

*3-17 BiEEFRER

S[2: 0] PR N\ EE

3'b111 CHI7]

3'b110 CH[6]

3'b101 CHI5]

3'b100 CHI[4]

3'b011 CH[3]

3’'b010 CH[2]

3’b001 CH[1]

3’b000 CHIO]
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3 ik 3.1 Bh4h

3.11 BJ5h
P BRI S A 25 FPGA mtERE N £ EE ., GWINS &%) FPGA
PRt T A R AR 25 (GCLK), BRI s e G, BT
GCLK %y, ity St 4h HCLK %, bk, B34 78R (PLL)

SRS Bh PR
HLZPEgNER, A13% UG286, Gowin B8 % I (Clock)F F #5 -
3.11.1 £/FE ML

GCLK 7£ GWINS %71 FPGA 7= i % G BR 4347, 47 1 L R BN IR,
A ZIREAE 8 4~ GCLK M4 . GCLK 1 AJ 3 I b I A0 455 5 FH () I e oy N A8
TR e 308 A 2 B U, {50 FH 5 FH AR b e N B B B A B A ) B A 1

3.11.2 $iAEER

BIAEFR S 2 — b B Gz ) FELER , AT FRBAH R (PLL, Phase-locked Loop).
) AR N )2 25 I RS 5 35 1 28 1% P 3 IR 9 15 5 TR AR A .

GWINS %741 FPGA 7= i [ PLL Bt REMS R 4L n] DLZE & B BB, 1@
& A S 000 LLBEAT B b AR R B (A 0 40) . ARAZ S, s
Eb R T RE

PLL AR B 1) 25 M AE B an B 3-40 oo
[& 3-40 PLL ;==&

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

U D

Detector

> LOCK

CLKIN > IDIV —>

PFD
+ > VCO —»> VCODIV
ICP

CLKFB >——>
> CLKOUTP
FBDIV —>| <«— LPF »—» PS&DCA
3 2 —> 13
DIV {— > CLKOUTD3

FBDSEL[5:0] >4
- SDIV
i :D»D CLKOUTD
\ \ A A Ja "

D00

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

> CLKOUT

1y 4 d

TT
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3 A 3.11 I
PLL % € iR 3-18 fin.
F+ 3-18 PLL SR OENX
Uity 1 44 % 55 ik
CLKIN [5: 0] A AN ETPN
CLKFB PN JS& ARG TN
RESET LN PLL &3 &AL
RESET P LN PLL S¢r (Power Down) 5%
IDSEL [5: 0] TN FA¥eh] IDIV 4, J5lE 1~64
FBDSEL [5: 0] | %A shas | FBDIV 1, JulH 1~64
PSDA[3: 0] N NSRS (BT EE R
DUTYDA[3: 0] |#iA A b7 2 L (CF BRI A 20
FDLY [3: O] N CLKOUTP #)j25 4E 1R 2 il
CLKOUT Lingan TeABAT AN 5 2% L 5 B g s e i
CLKOUTP i B ARALAN b5 2 L 1 R 1 s b e
" 3k CLKOUT 8 CLKOUTP 434t (1 SDIV
CLKOUTD i R P E]
N Skl CLKOUT 5% CLKOUTP 4 4t & C 1 DIV3
CLKOUTD3 | it SV, DIV3 B E N 3)
PLL B fes:
LOCK Lk 1: Bi%E;
0: i
PLL (& 805 5 0] LLE I A6 PLL B8 A N, ta] DLl &%
et LR RN EME S mENAE S B E R S . PLL I RGHE 5T
PLZ AN PLL s 5 B g N, tn] DL TE I S 2k it 2 1) & R i (5
Ty EIEREME S R IE RIS .
GWINS K71 FPGA % i1 PLL YEREI 27 % 4-20 HUHIFFAFIE 24
PLL A] X A B84 CLKIN 3347 455 1 8 CREBIRT 73400 , v 5 A R
1. feikout = (feekin*FBDIV)/IDIV
2. fvco =tcLkouT*ODIV
3. fcLkouTD = fcLkouT/SDIV
4. prp = fokin/IDIV = fokouT/FBDIV
!
o foukin NFANF £ CLKIN i,
e fokout A CLKOUT #1 CLKOUTP &4 .
e foikoutn A CLKOUTD 44, CLKOUTD i CLKOUT 4340 iR %
o frro ly PFD ¥AHAE, ferp S/MEA/NT 3MHZ.
Rl E 1 %2 IDIV. FBDIV. ODIV. SDIV K15 2| B R K 50 =5 .
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3 ik 3.11 4l

3.11.3 SR $h
GW1NS %741 FPGA 7= 5 [ i i 4 HCLK 7] LA £F 110 58 e M Be %k
Yefttr, &L T VeI B [E 20 S AL s D et i, Wi 3-41 Fiows
3-41 GWINS-2C/2 HCLK &=

I/0 BankO

equeg o/l
™iueg o/l

B

I/0 Bank2
| |ioBank [ | Howk

3-42 GWINS-4C/4 HCLK R~&=E

I/O BankO I/O Bankl

| L B |

T

aofueg O/

B

| | ]| |

1/0 Bank3

[ Jiosank []Heik

DS821-1.6.3 57(83)




3 KN 3.12 K&

3.12 &
YE % CRU I %4M7E, GWINS %41 FPGA P~ it 7 RIEFEE M
KZWIR, EH TR, Beiige. B2 ESsRERES.

3.3 £ /EENL

GWINS #51| FPGA =il & — ML e RE BN, HEERE
s N R, ARSI A s P AP E AL, CFU AT /O i
A A SR AT LRI i

3.14 RIEECE

GWINS %71 FPGA 7= 537 H SRAM 41 Flash Zifi. Flash grfer
KBESEE K N Flash @2t 37 58 A 4) Flash Zaf8, E4N, GW1INS-2C/2 #e14
SCEEF A DUAL BOOT Ihig, AP ta] DURE B & 75 B0k d & 20dE 2% 0 72 4
5 Flash H .

GW1INS 71 FPGA 7=l 7 SZflk Fs H 1 JTAG BLE B U4h, 1637
FFE =2 SR 11 GowinCONFIG it B, FHF£ik 6 fiil: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL fil CPU. Fi #ef5 3 4%
JTAG #1 AUTO BOOT #& 2. FH /7 AJ it & Mode 18 148 5 75 B 1) 4 P2 i B AR 2K,
FEAZERENE S I UG290, Gowin Z 71 FPGA 7 25 P20 B -F -

3.14.1 SRAM Zw#=

GW1NS %741 FPGA 7= i) SRAM Zwfs, ik oG FEE T FERE
B

3.14.2 Flash 4&8%%

Flash 42 (B0 B BB £ 7N Flash B0, FHE, EEHERM
M Flash ¥.ooi%i% %) SRAM & #5T . 78 b HUS LA 2= R0 sl il BL5E B
PERIBCE, XMECE 7 WA “ Pk 5 sh/BE 5 37, GWINS 2% FPGA
P i IE S RSN Flash SRR AAX0E shi=l, FEgneRhig S Il UG290,
Gowin %5l FPGA =17 93 FEHE B F A -

3.15 R N &

GW1NS %51 FPGA bWk T — N lbdk, A i diRI2 it il 2 A2
Il RS R TTIE 5%, ZmAE R T 0y MSPI 9 A5 U HR B B i .

GWINS-4C/4 234F 10 P SR SCREF T i B 4 HA

FrA IR AT DY P v 3R g B R, GBI BCE TAES L WIS
21k 64 P B

GW1INS-2C/2 #3141 Fr 9 db i H B B ok A 0N -
fout=240MHz/Param
GW1INS-4C/4 Z31H 100 Fr 9 a4 H B B ok B0 A XK -
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3 gE N4 3.15 Fr iR

fout=210MHz/Param
!
br% Param NIECE S5, VEREIN 2~128, HCFHEEL
# 3-19 1K 3-20 5% 7 v N AR IR A e, iR . o KA
LS ZE R /N A
& 3-19 GWINS-2C/2 84 F MR RAY SR 57 461 S ST =R 1E T

BB i 5o iz 5y HES

0 2.5MHz!"] 8 7.5MHz 16 15.0MHz
1 5.2MHz 9 8.0MHz 17 17.1MHz
2 5.4MHz 10 8.6MHz 18 20.0MHz
3 5.7MHz 11 9.2MHz 19 24.0MHz
4 6.0MHz 12 10.0MHz 20 30.0MHz
5 6.3MHz 13 10.9MHz 21 40.0MHz
6 6.6MHz 14 12.0MHz 22 60.0MHz
7 7.0MHz 15 13.3MHz 23 120MHZz2
3 3-20 GWINS-4C/4 28 /7 R SRR A B 43 5 L S 2R 1R I

BB i 50 i 5y RS

0 2.5MHz!"] 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17 .9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz2
!

o [1]ERiNH AR

o [21E AR, A& T MSPI gifefist
o [BIHAKEAARSH, MR IRE.
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4 BRI 3.15 7 A didlk

S

E!

EVAEHERR (K TAR 26 AR b TARVEFE AL T i 5 2 AR ST 8 1 AR 2% B AR Vi
WS, @ FEARIEITT 23R AR 2 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 B HRKEE
BN i3 wAME | BOKME
o ZHE -0.5V 1.32V
Vcecox I/O Bank HJE -0.5V 3.75V
LX A 144 B Fi L -0.5V 1.98V
Veex UX hie A #5444 By LS -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 EEFET(EEE
R 42 MEET/EER
R iR H/ME =N
Vce ZHE 1.14V 1.26V
LX JRA#:44 1/0 Bank HiJE 1.14V 1.89V
UX A #844 1/0 Bank H &
Veoox | Ux s It Voox Ok T % T Vecos 114V 3.6V
LV A #&14 1/0 Bank HiJ 1.14V 3.6V
LX A 444 B i s 1.71V 1.89V
UX RRCAS &A1 B H s
Veox | UX AR BB I Voox 7k Tt % T Vecos 23718V | 36V
LV A &A1 B v s 1.71V 3.6V
ghi (il g) . .
Tucom (Junction temperature Commercial operation) 0c +85¢C
g (Tl gk) Y °
Tuno (Junction temperature Industrial operation) -40C +100C
!

ANFERE R R LS BiE S % UG822, GWINS-2 244 Pinout, UG825, GW1NS-2C 2/
Pinout F4f, UG824, GW1NS-484C #1# Pinout.
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4 WA

4.1 TAE&1E

4.1.3 B EFARE
®4-3 BIFEFRE
B2 ik w&/ME PR NIE
R U AR TR
TravP (Power supply ramp rates for | 0.6mV/us 6mV/us
all power supplies)
4.1.4 FRIGHRFFHE
| 4-4 PARREE
e i3 & 1/0 7Y >IN
i NI LU
Ihs (Input or I/O leakage current) O<VINSVIH(MAX) Vo 150uA
i NI LA TDI,TDO,
Ihs (Input or I/O leakage current) 0<Vin<ViH(MAX) TMS, TCK 120uA
4.1.5 POR $¥%
R 45POR BHESH
B4 S ik w/ME PN
POR M EfH | Power on reset voltage of Vcc TBD TBD
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4 WU 4.2ESD PkfE
4.2 ESD 14§k

% 4-6 GWINS ESD - HBM

B4 GW1NS-2C GW1NS-2 GW1NS-4C GW1NS-4

CS36 HBM>1,000V HBM>1,000V - -

CS36U - HBM>1,000V - -

QN32 HBM>1,000V HBM>1,000V - -

QN32U HBM>1,000V HBM>1,000V - -

QN48 HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V

LQ144 HBM>1,000V HBM>1,000V - -

CS49 - - HBM>1,000V HBM>1,000V

MG64 - - HBM>1,000V HBM>1,000V

7 4-7 GWINS ESD - CDM

Ly GW1NS-2C GW1NS-2 GW1NS-4C GW1NS-4

CS36 CDM>500V CDM>500V - -

CS36U - CDM>500V - -

QN32 CDM>500V CDM>500V - -

QN32U CDM>500V CDM>500V - -

QN48 CDM>500V CDM>500V CDM>500V CDM>500V

LQ144 CDM>500V CDM>500V

CS49 - - CDM>500V CDM>500V

MG64 - - CDM>500V CDM>500V
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4 T

4.3DC A5k

4.3 DC BS54

4.3.1 #EFT(EEE DC BS54
* 4-8 WETIEEEIRN DC BSHH4E:
ES i) M /ME WRE | RANE
Wl /0 i NI B3t (Input or 1/0 Veco<VINRVIH(MAX) | - - 210pA
’ leakage) 0V<Vin<Vcco - - 10pA
I/O L4 i
IPu (/0 Active Pull-up Current) | 0<VN<0-7Veco SO0uA - -150uA
I/O T HiHR
IPo (/O Active Pull-down Current) | ¥-(MAX)<Vin<Veco | 30uA - 150pA
RSB ARIFAR L I FR S LR
IBHLS (Bus Hold Low Sustaining Vin=ViL(MAX) 30pA - -
Current)
SRR i P I R AL FER
IBHHS (Bus Hold High Sustaining ViN=0.7Vcco -30pA - -
Current)
S ARFFAR AP I i 2R
IsHLO (Bus Hold Low Overdrive 0<VinsVcco - - 150pA
Current)
AR R P O B LR
IBHHO (BusHoldHigh Overdrive 0<VinsVeco - - -150pA
Current)
‘:"g‘ S, % r_li N D
VBHT - jﬂ%%ﬁm.ﬁ“ LI (Bus ViL(MAX) | - ViH(MIN)
hold trip points)
/0 7
c (I/O Capacitance) SpF 8pF
Vcco=3.3_V,_ i 489mv | -
Hysteresis= Large
Vcco=2.5_V,_ ) 302mvV | -
Hysteresis= Large
Vceco=1.8V,
Hysteresis= Large i 152mV | -
Vcco=1.5V,
Vv i NIB i (Hysteresis for Hysteresis= Large i 94mV i
HYST . . . —
Schmitt Trigge inputs) Vcco=3.3V,
e - 240mvV | -
Hysteresis= Small
Vceco=2.5Y,
Hysteresis= Small i 150mV 1 -
Vcco=1.8V,
Hysteresis= Small i 75mv )
Vceco=1.5V,
Hysteresis= Small i 4armv. -
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4 BRI 4.3DC A5k

4.3.2 B7SH R
3 4-9 BSER
2R | ik aeERA | B B/ME | RME | HRE
Core HLJF HLI
lec Veex=3.3V fil UX A | GWINS-2 | TBD | TBD | TBD
Vcex=2.5V
Veex HLIR B
o (Vocx=3.3V) UX A | GWINS-2 | TBD | TBD | TBD
Veex HL YR LR
Vooed 515 UX A& | GWINS-2 | TBD | TBD | TBD
cco | MO BNk WIRER ik Gwins2 |TBD | TBD | TBD
(Veco=2.5V)
= ——
oo | WA Core WURMLAL |y ws k| Gwins2 | TBD | TBD | TBD
(Veex=3.3V)
. 3 325
oox | A Voox BRIy kg5 GwiNs2 | TBD | TBD | TBD
(Veex=3.3\V)
H#E T 1/O Bank R
| \ UX WINS-2 |TBD |TBD | TBD
€0 | i(Veco=2.5V) A | GWINS
lec IR Core MBI | LVEA | GWINS-4 | TBD | TBD | TBD
lcex In#EE Veex VR | LV iRAS GW1NS-4 | TBD TBD TBD
lcco @iﬁ VOBank R ||\ ik | GWiINs4 | TBD | TBD | TBD
{JIL
4.3.3 I/O HFETIESRH
F+* 410 /O HEFET1EEE
e iy 0 B Veco(V) N3 B VRer(V)
VN
f/ME A PN /ME AR YN
LVTTL33 3.135 3.3 3.6 - - ]
LVCMOS33 3.135 3.3 3.6 - ; ;
LVCMOS25 2.375 25 2.625 - ] ]
LVCMOS18 1.71 1.8 1.89 - ] ]
LVCMOS15 1.425 15 1575 ] ] ]
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 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 25 2.645 1.15 1.25 1.35
SSTL25 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.6 1.3 15 17
SSTL33 I 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_II 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 1575 0.68 0.75 0.9
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4 BRI 4.3DC H AU

o i X R Veco(V) F TR Vrer(V)
wAME | AE | mKME | ROME | BBME | B&ORE

PCI33 3.135 3.3 3.6 - - -
LVPECL33E 3.135 3.3 3.6 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 2.5 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D I 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_II 1.71 1.8 1.89 - - -
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4 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 BRI

4.3DC A5k

=
4.3.5 4 1/0 DC BES 454
® 4-12 4 1/0 DC 4514
LVDS25
e ik M 2% 2N T 5 N X 4
LDANGENE
Vina,Vine (Input Voltage) 0 215 |V
:tt i) I D
SR\ LR Half the Sum of the
Vem (Input Common Mode 0.05 - 2.1 Y
Two Inputs
Voltage)
Z 4y N1 1R (Differential Difference Between
Viwo Input Threshold) the Two Inputs 100 600 | mv
Iin i N3t (Input Current) g?fwer On or Power | _ ] £20 | uA
it = FE P (Output High _ ] )
Vor Voltage for Vor or Vow) Rr =100 160 |V
i K S (Output Low _
Vou Voltage for Vop or Vow) Rr=1000Q 0.9 v
Z= A5 % H L (Output (Vop - Vowm),
Voo Voltage Differential) Rr=100Q 250 350 450 | mV
ZERGLHAT LR (AR A0
AVop (Change in Vop Between - - 50 mV
High and Low)
it %5 (Output Voltage (Vop + Vom)/2,
Vos Offset) Rr=1000 1125 | 120 | 1.375 V
ARk (Change in Vos
AVos Between High and Low) ) i 50 mv
_ . Vop = OV a4
s R GO T VIR s A
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4 WA

4.4AC FFofF

4.4 AC 4514

4.4.1 1/O iRE
+ 41310 7488
K Tt B Min Max BN
fmax 1O i KANE GW1NS-2 - 150M Hz
GW1NS-2 - 400M Hz
fmax_LvDs LVDS f KR
GW1NS-4 - 750M Hz
4.4.2 CFU FF=$51¢
% 4-14 CFU FES%
" HEEER s
L Sk = B
Min Max
tLuta_cru LUT4 %EiE(LUT4 delay) - 0.674 ns
tLuTs_crFu LUT5 #EIR(LUTS delay) - 1.388 ns
tLute_cru LUT6 #EiE(LUT6 delay) - 2.01 ns
tLut7_cru LUT7 #EiE(LUT7 delay) - 2.632 ns
tLuTs_cru LUT8 %EiR(LUTS delay) - 3.254 ns
BB T A7 45 i H ) R] (Set/Reset to
tsr_cru . - 1.86 ns
Register output)
: D= BE A L ;
tco_cru I e 31 25 47 2% 4 H 5[] (Clock to Register | 0.76 ns
output)
4.4.3 BHhFD /O Fr451E
+ 4-15 IMERFF KB
-5 -6
i : : A
Min Max Min Max
HCLK Tree delay 0.8 14 0.5 1.2 ns
PCLK Tree delay(GCLK0~5) 1.4 2.6 1.0 2.2 ns
PCLK Tree delay(GCLK6~7) 1.8 3.2 1.4 2.9 ns
Pin-LUT-Pin Delay 34 5 3 4.5 ns
4.4.4 Gearbox FF X454
%% 4-16 Gearbox B F5%
i ik H{E AL
FMAXIDDR 2:1Gearbox i N\ K EH0 600 MHz
FMAXiDES4 4:1Gearbox iy \ e K E S 800 MHz
FMAXiDEss 8:1Gearbox % \ 5 K E A 1000 MHz
FMAXIDES10 10:1Gearbox iy N & K40 1000 MHz
FMAXiDES16 16:1Gearbox % N\ fx A 4 1200 MHz
FMAXoDDR 1:2Gearbox iy \ i K F 4 600 MHz
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4 BRI 4.4AC FF 45
i ik A <R (VA
FMAXOSER4 1:4Gearbox % \ 5 K FE 800 MHz
FMAXoSERS 1:8Gearbox iy N\ B K F A 1000 MHz
FMAXOSER10 1:10Gearbox i N\ & K40 1000 MHz
FMAXOSER16 1:16Gearbox iy N e K40 1000 MHz
4.4.5 BSRAM FF4$54
< 4-17 BSRAM B &%
~ S Q
Bk i BESR |y
Min Max
BSRAM szt bk /#5408 14 s b 31 % S AaE B
tcoap_BsrAM (Clock to output time of read - 5.10 ns
address/data)
BSRAM %1 tH %5 17 #% (1 I B 1) %7 H 28 B
tcoorR_BSRAM . ) - 0.56 ns
(Clock to output time of output register)
4.4.6 DSP FX$¢
% 4-18 DSP BFES %
- Vo, Q . .
4R Hisk 2L Hfir
Min Max
BN BT AT 2% T 8 21 5 HE 2E R (Clock to
tcoir_psp ; . : - 4.80 ns
output time of input register)
TR 25 A7 25 T e 280 g HS ZE R (Clock to
tcopPr _psP . N ) - 2.40 ns
output time of pipeline register)
e B A7 A8 TR B 21 4 HS ZE RS (Clock to
tcoor_psp , : - 0.84 ns
output time of output register)
4.4.7 R A&EEHF <5
F+< 419 FARIRIFESH
HFR Tt wx/ME B RE wN{E
TR T H AR
aRALEAE o viNs2 | 11aMHz 120MHz | 126MHz
(0 ~ +85C)
am R4 AR
- (-40 ~ +100°C) GW1NS-2 | 108MHz 120MHz 132MHz
TR T H AR
ABRALE AR NS4 | 118.75MHz | 125MHz | 131.25MHz
(0 ~ +85C)
B R4 AR
(-40 ~ +100°C) GW1NS-4 112.5MHz 125MHz 137.5MHz
tor R 2L 43% 50% 57%
topuiT RN R E ) 0.01UIPP | 0.012UIPP | 0.02UIPP
4.4.8 HIFEIMF X EMH
F+ 4-20 BIHEFFFESH
/A HEER ZFK /M & NE
GW1NS-2/ C6ll5 CLKIN 3MHZ 400MHZ
GW1NS-2C PFD 3MHZ 400MHZ
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4 BRI 4.5Cortex-M3 H S 45
Erdas HEFELR AR w/ME NN
VCO 400MHZ 1200MHZ
CLKOUT 3.125MHZ | 600MHZ
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
CLKIN 3MHZ 400MHZ
C7/16 PFD 3MHZ 400MHZ
C6/15 VCO 400MHZ 1200MHZ
GW1NS-4/ CLKOUT 3.125MHZ 600MHZ
GW1NS-4C CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
4.5 Cortex-M3 S 4514
4.5.1 DC BS54
= 421 BRAEME
FA%
e iR FAA
w&/IME YN
Ivee VCC #H KHfR - 100 mA
Ivss VSS HKHI - -100 mA
lINJ IR LR - +/-5 mA
4.5.2 AC BBS 454
F 422 FhSH
FAE
e E1ip% 2544 FRA
/ME YN
GW1NS-2C 0 30 MHz
froLk AHB I g5
GW1NS-4C 0 80 MHz
GW1NS-2C 0 30 MHz
frcLk APB B g2
GW1NS-4C 0 80 MHz
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4 WA

4.6 FH 7 INAF B AU (GWINS-2C/2)

4.6 A PINFERSHFMH(GWINS-2C/2)

4.6.1 DC S 4514
= 4-23 GWINS-2C/2 824 FINE DC B S #rt

4.6.2 AC BB 45

DS821-1.6.3

o . Mk N
GiRc Eitipa T e LA
IVCCread Vec B4 IR - 1.4 mA
IVCCXread Veox B AT B - 0.6 mA
IVCChrog Vee H#AFE AL - 0.2 mA
IVCCXprog Veex HEA/EHR - 2.2 mA
IVCCerase Voo #EER A LI - 0.2 mA
IVCCXerase | Voox #EBR#5AF FLI - 2.3 mA
libLE-vee Vce IDLE HJR - 10 uA
libLE-vcox Vcex IDLE H it - 100 uA
i NI L - 0.1 uA
[6) o HH R FRLUR - 0.1 uA
Vorer AN - Ragcas Fai| 1.14 1.26 %

WEIET AR 1.176 1.224 Y

VB O B A A 0.94 1.06 \%
VVREF1V : .

WERE T AL 0.97 1.03 %
Vi PN ER - 0.1*Vce \%
ViH LD R 0.9* Vcc \%
VoL KA - 0.1* Vce \%
VoH ot v PR 0.9* Vcc \Y
trroG EERAER [H] - 30 us
tser BB (] - 2 mA
tmer BB it ] - 10 mA
% 4-24 GWINS-2C/2 BB+ H FINERFSH

- " FA% .

g iR B Bl ¥
tAS by 8 S ] 2 ns
tAH ik PR A B[] 2 ns
tS 5 A B 2 ST I () 5 ns
tH 5 N R R R I (1] 5 ns
tDS B L ] 5 ns
tDH B PR A I [H) 5 ns
tAC B 1 B ] - 30 ns
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4 B RE 4.6 FH 7 INAF B AU (GWINS-2C/2)

tACR - 80 ns
tHZ =1 P2 OE A8 I H~F- T s (1] 3 - ns
tAE AE 75 H PR (] 10 - ns
tAEL AE 1% HL s (1] 10 - ns
tAAD FEHAE T AE 21| AE ZEiR A 30 - ns
tAADR FIERRAS N AE 3| AE ZEIR I [A] 80 - ns
tTR NVSTR EJHiY )5 TBIT _EFhiv A fa] - 100 ns
E#AE TN NVSTR T3 TBIT A
tTF X - 30 us
A st (]
TE BUEBRERAE T NVSTR ETHERITBIT T | 2 ms
RS [ B 1]
TE B ERIE T NVSTR ETHEEI TBIT | 10 s
I BRI R ]
LNVSTR NVSTR FFHEE] AE LT RE | 10 : ns
tNVSTRL | NVSTR F i3] TBIT IR ARRRRTE]) | 50 - ns
tCS CS &AL 10 - ns
tRCH HERVETR CS {4 A 0 - ns
tWCH E¥/ET CS {4} a] 10 - ns
tECH PG ERE TR CS {740 A 10 - ns
tDOH AE B 23 E 0 S R TR 5 - ns
tOS TR AH e g V7N [A] 1 - ns
tOH LA RE AR RRR TE) 30 - ns
tOHR [ PRAS T LA fE LR R ] 80 - ns
4.6.3 BIERTFE
& 4-1 EREER
ADDR I — - A
oy - y
tas tAH ; TAEL : tAE !
I A R N S S S
i“'tcs% taADAADR =‘E i
cs . F ! ! L
" *y y : : —
Poes HOHACHR ' ' | tRCH
oE , & | | A
h TACHACR ' ‘Ei' by TACHACR .'d “W’
oot —— I s Ay —
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4 BRI 4.6 HJ INAF B URFE(GWAINS-2C/2)

& 4-2 BRERR

o IR OIS s
AE bl 145 75‘ tAH L E‘ AL Fr [ FE
] I;
cs 0 F = ‘:z_
= tH ’
PROG L ;
vowos tDH i
T e — N
—r ATToTR
NVSTR HVSTRA Y Y £ y
— —p b 1
TR T INVSTRL kb i
TBIT £ x e

4-3 TURBRIER

ADDR
—— " by -
Tias tAH tAEL tAE

AE ¥ x X

cs . #T e oo

R :
SERA A~ i / 5, :
‘P ]

|

HVSTRH! !
: U tECH
NVSTR ¥ ' e 5
: ! ; tTF
] —p -
tTR LNVSTRL '
TBIT pa e ! e
4-4 BEHRIEBRER
ADDR T
o * pe >
e tAH AEL ' tAE '
e %
v o5
C3 £+ N
— ¥ :
vots tH ! H
MASE ey S / \
tHVSTRH! "‘HF
NVSTR b e 4 i
| tNVSTAL

TBIT e i
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4 BRI

4.7 P INAE B SR (GWANS-4C/4)

4.7 A RPN FE S E(GWINS-4C/1)

4.7.1 DC BB S 4514
= 4-25 GWINS-4C/4 8244 FIE DC B S Hr

S PNIEN Wake-up
;_( i}” | b S AN
7 B T M |
AR (w/I /BB, 52 100%,
25ns)l1 2.19 0.5 mA NA VIN= “1/0”
i lecq@ 0.1 12 mA NA -
PR 0.1 12 mA NA -
TR 0.1 12 mA NA -
XE=YE=SE= “1” , £ T=Tacc
g , 3| T=50ns 2 [a], /O KN
% KE : e
gg%sigfimzig{l/;h lccz 980 25 MA NA OmA. T=50ns 2 J&, WEBERS
MR, /O I TNEE
P FLI
LIk ES:N IsB 5.2 20 WA 0 Vss. Veex #l Vee
B!
o [1IXLLEUE N E R T HAE, AR RES S TP R
L [2]|CC1 1E Tnew%@%ﬂj‘l’éqj%gﬁﬁ'ﬁ;
- AU Trew< Tace
- Thew = Tacc
- Tace<Tnew - 50Nns: lcct (new) = (lcc1 - lec2)(Tace/ Tnew) + lcc2
- Thew>50ns: lcct (new) = (lcct - lec2)(Tace/ Tnew) + 50ns*lcca/Thew + IsB
- t>50ns, lcc2 =IsB
e [3]M\ wake-up time 1R ZI U Vee 2K T 1.08V,
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4 T

4.7 P INAE B SR (GWANS-4C/4)

4.7.2 AC BS54

DS821-1.6.3

% 4-26 GWINS-4C/4 S5 PN ER FEH
H P ZH iR w/MAE = INIE FLAE
WCA1 - 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 ATt DR AR I T) (CBE AR HEE B Trwnl "] 100 - us
B AT B G A2 R S [) Togs 10 - us
S AR ORFFIN (7] Togh 20 - ns
E I [A] 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 Jiki i) vy FLAF- B [ 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?Iﬁﬂﬁhkﬁ%%fﬁf 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 NN BB, ERPRSF T A,

76(83)




4 BRI

4.7 H P INAE SR (GWINS-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 #R{ERTFFE

& 4-5 A FINFIZRER

XADR

XE
YADR

| Tas!! >:
YE ' iy

/ 1 [hS /
SE T Tew Thws \ " *
i
Tdh

& 4-6 F PRIz RIERTF

Tows Y
! % R A
i: Tars » " Taco »
—
—

SE
ERASE
_pTwhd‘_

XADR ;

— ToPs
XE A N
YADR
YE
DIN

Twpr : . ‘TT—W.,I
PROG 1 ;E + s R

NVSTR - = o L

DS821-1.6.3
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4 WA

4.8ADC HS 5k

4-7 A PR BRBRIRIERT R

YE

SE

XADR

YADR

ERASE

Twpr

Tnvs

Terase

i
T

=174

MNVSTR :

H
TP 4

4.8 ADC 5454

4.8.1 ADC

ADC NCRFEBHAN A NS5 246 56 B Hh U 715 5 /5 2 16 NI pi R 3,
AT 4 A B R SRR OGRS, J5 12 AN B I Skt 4T SAR &9, A=
A E 5 - ECO 5 S 1EHE 16 NI B ARy iy H-F, Rom — IR e 52 il
3R EOC 1 -t -

& 4-8 ADC 307 FF

A

16 cycle

12 cycle

M — -
CLK '.[ JIE
—W - :
T '
s0C ﬂ
F Bk ; Y
T4e
EOC N
—P‘ird—EH—
B[11: 0] INVALID X BN
DS821-1.6.3
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4 T

4.8ADC HS 5k

% 4-27 ADC RIS

. " FA o
5 iR N (i BN
CLK ] 34 62.5 ns
Ts SoC ZA7 ] 0 ns
TH SoC {rREFH[H] 10 ns
To_eoc EOC ZEiR K} [H] - 13.5 ns
To s i H B5CH S AR B (1] - 16 ns
4.8.2 BE4FHSH
3% 4-28 ADC B &¥
" " A N
= ik BME | B gl |
DC %
i Herf o | - 12 bit
INL L AEAR 5> - +/- 0.84 LSB
DNL LR PERI> - +/- 0.46 LSB
W iRz s iR 2 - 0.45 %FS
25 R 2 AR 2 - 0.02 %FS
EEDE PN
CH[7: 0] B NVaHE | 0.01*VREF | - 0.99*VREF | V
CIN LTGRO - 11.52 pF
SoC KA 2 - - 1 MHz
CLK BRI - - 16 MHz
HofmiaeiR | B aERE | - 12 4 ]
RS
N - 64.8(Fin=1.47K) DB
SINAD (L4 :
- 62.6(Fin=107K) DB
SFDR Tz | - 84.9(Fin=1.47K) DB
- 81.7(Fin=107K) DB
o - -104(Fin=1.47K) DB
Hb2 —RIEHRA - -87.1(Fin=107K) DB
HD3 g -94.1(F?n=1.47K) DB
- -80.6(Fin=107K) DB
B e B - -87.2(Fin=1.47K) DB
THD N
(HID - -79.3(Fin=107K) DB
ENOB ?;ﬁiﬁﬁ;&ﬁ - 10.5(F?n=1.47K) bit
(A - 10.1(Fin=107K) bit

DS821-1.6.3
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4 BRI 4.9 YA F LI 7 it

. L Mt .

- e RAME | S sl |

SEH

VREF S 0.5*Vccoo Vccoo \Y

SR TTUN

ViH LRGN 0.7*Vce Vee \Y,

Vi LD M 0 0.3* Vcc Y

v B[11: 0]

VoH A v R 0.7 Vce \Y

VoL AP 0.3* Vce Y

it A L e
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& 5-1 B HRFE - ES

Product Series

GWINS

Core Supply Voltage

GWINS - XX X XXXXXX ES
S B L

Optional Suffix
ES Engineering Sample

LX Vcex: 1.8V —— Package Type
UX Vcex: 2.5V/3.3V QN32 (QFN32, 0.5mm)
LV Vee: 1.2V QN32U (QFN32U, 0.5mm)

_ _ CS36 (WLCSP36, 0.4mm)
Logic Density CS36U (WLCSP36U, 0.4mm)
21,728 LUTs CS49 (WLCSP49, 0.4mm)
44,608 LUTs QN48 (QFN48, 0.4mm)
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5-2 & Cortex-M3 B&#tdr & 555 - ES

GWINS - XX X C XXXXXX ES

Product Series ——
GWI1NS

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

& 5-3 g8 fy &/ 5% - Production

\— Optional Suffix
ES Engineering Sample

—— Package Type

QN32 (QFN32, 0.5mm)

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

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

GWINS - XX X XXXXXX  CX/X

Product Series — T

GWINS

Core Supply Voltage
LX Vccex:1.8V

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

I— Grade

C Commercial

| Industrial

Speed

4 Slowest /5 /6 /7 Fastest

Logic Density
21,728 LUTs
4 4,608 LUTs

Package Type

QN32 (QFN32,0.5mm)
QN32U (QFN32U, 0.5mm)
CS36 (WLCSP36, 0.4mm)
CS36U (WLCSP36U, 0.4mm)
CS49 (WLCSP49, 0.4mm)
QN48 (QFNA48, 0.4mm)
MG64 (MBGA64,0.5mm )
LQ144 (LQFP144, 0.5mm)

[#] 5-4 & Cortex-M3 2&#F-p & 75% - Production
GWINS - XX X C XXXXXX CX/IX

Product Series —T

GWINS

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

DS821-1.6.3

I— Grade

C Commercial
I Industrial

Speed
4 Slowest /5 /6 /7 Fastest

Package Type

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