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LVCMOS33/25/18/15/12; LVTTL33, SSTL33/25/181,
SSTL33/25/18 Il, SSTL15; HSTL18 |, HSTL18 Il, HSTL15 I; PCl,
LVDS25, RSDS, LVDS25E, BLVDSE
- MLVDSE, LVPECLE, RSDSE
- RIS T IR IR T
- ¥ 4mA. 8mA. 16mA. 24mA ZIRENfE
- JRAtEH{E S Slew Rate
- TR S T IR R IR I
- XA 11O 1RSI ) Bus Keeper. i/ Nz HLFH & Open Drain
o A 126 T
- XFRRIEIR
- GWINS-2C/2 f#) BANKO 3Z£F MIPI #i A\
- GWINS-2C/2 f#) BANK2 37 #; MIPI #iH!
- GWI1NS-4C/4 (] BANKO/BANK1 2 HF MIPI #i A\
- GWINS-4C/4 ] BANK2 3¢ MIPI #iH!
- GWINS-2C/2 ) BANKO/BANK2 4 13C
GW1NS-4C/4 1] BANKO/BANK1/BANK2 % #¥F 13C
° $ [ 35 A 32 5 BT
- 4%\ LUT(LUT4)
- R AR
- XEBAEA AR

DS821-1.5 5(101)




o SUFF PN TH A REN LA ik 4

- SCEPRUR I F AR O X A

- XETFTEAERE
o RiLM PLL %R

- SEBUN BRI o AR RS

— AR R 4 IR
e N E Flash #ifE

S EE

D & e DA (S

- ¥ AUTO BOOT #1 DUAL BOOT et

o Zifefic BRI

- HRITAG BCE B
- ¥ FPGA F 4 DUAL BOOT fit B i,

- ZFZH GowinCONFIG it Efix: AUTOBOOT. SSPI. MSPI.

CPU. SERIAL
(=
2-2 FI:IIJ{E :%\gui
* 2-1 FRERYIR
= GW1NS-2 GW1NS-2C GW1NS-4 GW1NS-4C
TG (LUT4) 1,728 1,728 4,608 4,608
A2 (FF) 1,296 1,296 3,456 3,456
POk s S BEN At 3
B-SRAM(bits) 72K 72K 180K 180K
HolR s SN A7 20 H
B-SRAM(1Y) 4 4 10 10
ey 2%
(18 x 18 Multiplier) 16 16
F P N A7 (bits) 1M 1M 256K 256K
BiFHIA(PLLS) 1 1 2 2
OSC 1, E+5% 1, ¥5E +5% 1, ¥5E+5% | 1, K +5%
TRz b 25 - Cortex-M3 - Cortex-M3
USB PHY USB 2.0 PHY | USB 2.0 PHY - -
ADC! 1 1 - .
I/0 Bank &%k 4 4 4 4
NI OF 102 102 106 106
% L 1.2V 1.2V 1.2V 1.2V
¥

[ % Al SCH )il ADC, AN B 2% 2.3 3 BHESI%.

DS821-1.5
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2 7= iR 2.3 WAAFEEIE
2.3 HRERIE
% 2-2 GWINS-2C SR EHRT %
e e
CS36 CS36U QN32 QN32U | QN48 LQ144
LUT4 v v v v v v
FF v v v v v v
B-SRAM v v v v v v
User Flash v v v v 4 v
PLL v v v v v v
osC v v v v v v
Cortex-M3 v v v v v v
USB2.0 PHY - 4 - v - v
ADC* 4 4 - 2 8 8
3!
(L7 RoR B R SRR ADC JEITE S
+® 2-3 GWINS-2 SRHHRFRTIF
R H
CS36 CS36U QN32 QN32U | QN48 LQ144
LUT4 v v v v v v
FF v v v v v v
B-SRAM v v v v v v
User Flash 4 4 v 4 v 4
PLL v v v v v v
oSsC v v v v v v
USB2.0 PHY - v - v - 4
ADC* 4 4 - 2 8 8
!
(17 RR E 22 3CFF ) ADC 3B IE S
R 24 RHEMEXAF /0152 LVDS X#
ESR I(‘?—;I]Erg) 5“1) GWINS-2C | GWINS-2 GWI1NS-4C | GWINS-4
QN32 0.5 5x5 25(4) 25(4) - -
QN32U | 05 5x5 16(2) 16(2) - -
CS36 0.4 25x25 | 30(6) 30(6) - -
CS36U | 0.4 25x25 |- 22(5) - -
CS49 0.4 29%x29 | - - 42(8) 42(8)
QN48 0.4 6X6 38(7) 38(7) 38(4) 38(4)
LQ144 0.5 20x20 | 95(12) 95(12) - -
vE!
DS821-1.5 7(101)




2 7 ki 2.3 FARfEEAIR

e JTAGSEL_N A1 JTAG &2 H /x5, JTAGSEL_N 51JA1 JTAG F#H 4 /51
(TCK. TDI. TDO. TMS) Ar[[ANEH A 110, HEKFIEGE N ITAG FEM 4 4
51 A 110 BRI . 24 mode[2:0]1=001 i, JTAGSEL N &5 JTAG Bl &K 4
ANMER (TCK. TMS. TDI. TDO) #] LA[EIR % B N GPIO, BLBf i KR~ 110 #in 1.
VS BiE 5% UG823, GWINS ZJFPGA /=il #1515 £ I T -

o KFH GWINS #7%1 FPGA F= ¥ a2 RA4 57, #HAEEIES W 5.1 4%

{4 o
o T4NZBiES N UG822, GWINS-2&2C #:1} Pinout, UG824, GW1NS-4&4C 244
Pinout.

DS821-1.5 8(101)



http://cdn.gowinsemi.com.cn/UG823.pdf
http://cdn.gowinsemi.com.cn/UG822.pdf
http://cdn.gowinsemi.com.cn/UG822.pdf
http://cdn.gowinsemi.com.cn/UG822.pdf

3 LRI 3.1 SHIHER

R 4R

3.1 ZH9tEE

3-1 GWINS-2 LR EE

/
/
/
/ CFU CFU CFU Flash 10B
<«—1/OBank0——> {/
CFU | |Fash [T ]
OSer Block SRAM PLL
CFU ADC :
S | Block SRAM PLLIS | | 198 |
v} @ |
& CFU |g | CFU CFU CFU 0sC oo ]
& | BlockSRAM [ OSC [~ |
CFU | USB2.0 PHY | '
CFU l \\ CFU CFU USB2.0 PHY 0B
<«——|/OBank2——> \\
\ CFU CFU sy ADC 108
\ Flash
\
\
& 3-2 GWINS-2C SR EE
CFU CFU CFU Flash 10B

<—|/OBank0———»
CFU | Flash |
CFU ‘ADC
Block SRAM PLL

Block SRAM PLL

S |
= |
~ |
B |

User

o i
& |
o |
—
L
E 2 E
w

<«—ojuego/l—»

Block SRAM
CFU USB2.0 PHY | } 77777 | CFU CFU USB2.0 PHY
CFU N . -
<«—I1/OBank2—>» \ \

DS821-1.5 9(101)




3.1 ZERIHE R

DS821-1.5

& 3-3 GWINS-4 £ &M=

/
/
/
/ CFU CFU CFU Flash 10B
<—— 1/OBANKO/L —> /
CFU i___ Flash =7
' Block SRAM PLL
CFU UserFlash |
LT | 108 |
BlockSRAM [ PLL |5 ||
@ |l
CFU |8 CFU CFU CFU 0sC
> |
Block SRAM | OSC [R ||
e
<«——|/OBank3——> \\
\ CFU CFU User Flash 108
\
\
[& 3-4 GWINS-4C #{H-EHrEE
/
/
/
/ CFU CFU CFU Flash 0B
<«—— I/OBANkO/L —> /
CFU i___|FIash___-|(
| Block SRAM PLL
CFU | UserFlash '
' ' | 108 |
Block SRAM PLL|S |
>
Block SRAM osc & |
Gor -
CFU i . Dsp I0B
<«——1/OBank3——> \\
\ CFU CFU User Flash 10B
\
\

GWINS %% FPGA /=& 7 CFU (AL B IhRE B IT) . 11O SR A4
BTG, AT B-SRAM &k, PLL &, A RNEET. B SE. T
% Flash % . Cortex-M3 %403 28 . USB2.0 PHY 1 ADC %545, V40
HEIES LK 2-1.

GWINS R %] FPGA 7= ShFEAS 4L 4 vl e & Th g %6 (CFU,
Configurable Logic Unit). fE&84F #3847 2 GEREHES], ANFS &R
AT B TIECR A . FTECE IREHE I (CFU) A DAL E &R (LUTH)
B, BARZEAEA . FHERENES I 3.2 Al E AL T .

GWINS &% FPGA /= i) 11O HIR - AAfE a4, LL Bank 07
%4y, 23514 Bank0. Bankl. Bank2 #1 Bank3. /O %57 5% fHFhn
e, SCRPSE TAEB. SDR TAEBIAAIEA DDR fxX. T B RHE S I
3.3 i M\ H AR

10(101)




>
o3

\

3 4y

A\

I

3.1 Z5HHE I

DS821-1.5

GWINS #7%1] FPGA 7= i HUIRE S AL 45 (B-SRAM) TEZS{F
L RATHEI, —> B-SRAM fEZRFNEL S H 3 4~ CFU & . B-SRAM
PR R 7 — 2 FAE Cortex-M3 b3 %% 245 (1) SRAM %5, HT
AR BRI S o mo e FHIR I = VR AA SCREF L& SRAM il A 5%
Ui, bin 2K-Byte/4K-Byte/8K-Byte %5, H{E Cortex-M3 [f] SRAM i —
AN B-SRAM & & K/ 16Kbits(2K-Byte), AAdi H ] B-SRAM B FI{E H 7
[RAF A TR - — AN P A 5, — > B-SRAM HI%E & K/NA 18Kbits,
XFEZ P B AR E RS, VRN TORNE S WL 3.4 HUREH S AT it A 15
B,

GWINS £%1| FPGA P2 Wik 7 P INAE 3R, IR A E K.
GWINS-2C/2 Z8AFIH FHINA LR =M 7 =, 9F B =M 7 R B %
. —s&H T Cortex-M3 AL FE 281K ARM F2 /7, XFEAE I INAE R
TR BEELHG, AREB AN . RHERH P REAES RIEAERIR. —~HT FPGA
N DUAL BOOT #. 74115 B 155 WL 3.5 H 7 AAF FYR(GWINS-2C/2) .
GWINS-4C/4 L84 HIH 7 INAE SRR A 7 =X, FE AR 7 U2 Bk
. —& M T Cortex-M3 ALEEZS ) ARM F2, IXAEAE I P IN A7 7%
PAREEE, ARREAN. EHER T EAES KA TR #4115 155
W, 3.6 A AAE B IR(GWINS-4C/4).,

GWINS-4C/4 Z5fF Wk T 30715 T A BERE DSP. DSP fE#3 14 8
AT HES, 4> DSP % S 9 4~ CFU KN B .. &4/ DSP B&MAN%
Hot, BNERILEEPIARTINGESS (pre-adders), B 18 17 [)3feE 4%
(multipliers)f1—A> =% N (R HARNE I HH G (ALUSE) . TEAEBERHE S L
3.7 B G5 A B

GWINS #%] FPGA /=5 Witk 7 BN PLL R . &= T4k PLL
R RERL SR AL T LSS AR B ATR , I E B AN R 2 500T LRI T I B i AR
PR (AR 23 A0) . AR EE . 5 LR EEThRE . [R5 R T R A
W Emdk, SCFF 2.5MHz 3 120MHz I 2HRTER, N MSPI i FEc & 5 X
PEAUERTBR . N SRR VTN PSR AE T R AR I F O B, B BIORS B T IA 5%,
FEAH T RHEZ L 3.10 I

GWINS %% FPGA 7= Wik Tk Flash %5 T A & Flash Zw1%,
SRR B Bh Al 2 A AR, S FE AUTO BOOT Al DUAL BOOT i fefi =t
PR RHE 2% 4.9 gfEis LI b .

GWINS-2C/AC 224k P11k Cortex-M3 [FIREAZ AL RS, R %5 5 Bhi S2HF
30MHz RE P N4k, SCRFFN“AAF" 2 (8] 38 s 5 /48 2 . did AHB
PR 5 AMIA i % &85 8 APB RV (5 4N % % 3 TS,
W1 UART %5, J@id GPIO £ AT LR &7 (I S5 /M IE/E, FPGA Jwfs
SEILAS R B IR AE P I 28 ThRE, 40 SPIL 12C. 13C 2%, VE4I%E kG S %
3.8 Cortex-M3.

GWI1NS-2C/2 %44 Nk USB2.0 PHY, FPGA B 48 & i s HAs 2 ThEs 1
USB 54l 88 Th e, S35 448 USB W44 1B E . VE4R % kHE 2% 3.9 USB2.0
PHY.

GWI1NS-2C/2 #t N fix—4> ADC, ZFyGEin BRI iy, 3\
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0d

=

3 GEA

\

3.2 AIEE B I AE T

BB, FEASTERE, SR, RIIFERRAR . RSS2 3.10
ADC.

I4h, FPGA SFNE T+ & K 9fEAi 4 5. u(CRU, Configurable
Routing Unit),  FPGA Wi A Sl fe iRk R . nIBCE DIRE T
(CFU) #110B NEB#ES AL TR, il | CFU NEIHUEA 10B A
FZ YR, AT IR BN &2 Sk FPGA B A sh A . that,
GWINS 5% FPGA /=it $efit 17 =& 4 AN eh 2 70, KETRIE, &
BN, DR ImFEIRTNE . NPT RNE S 3.1 BBh. 3.12 KA1 3.13
R EN .

3.2 AJECEIhRER T

DS821-1.5

AT B T RE TG (CFU) M GWINS £%1 FPGA 77 i i) 3 A e,
A~ CFU /HA]Iic B 12 #5550 (CLU) A AT gm A2 AT 26 B R FE G (CRU)H il BEAN
CLU iU/ AI i & Thfg A CLS(Configurable Logic Slice)ZH ik, FHrlfic &
e & ERE M8, 5SS LK 3-5.

[& 3-5 CFU &fa~=E

CFU
CLU
CLS3
CLS2
CRU
CLS1
CLSO
,

Carry from left CLU

vE!
SERG 5 RIS RE . WA FE, KA & B REAR SR B S At .

12(101)




3 EMNH

3.2 AIEE B I AE T

3.21 AIfCEIZE AT

AIC B G SCRRE A R R . ERZ A A
o LR FAM

BAERRAT I E A — 4 A TR (LUTS), ATECEEH A 0n]
S R P AR R TR

- —NATECEDIRE A AT E A 5 AN E KR (LUTS).

- WAATECEIIRE A AT E K — A 6 AN E KR (LUTE).

- DUANPTECE DhRE A T ECE R A 7 AR ER (LUTT).

- J\NATBCE DIRE (AN CLU) AT BC B RO — 1> 8 Far A B K (LUTS).
o HRIBHAA

GiAtAreE, EIE I E A A ZES K (ALY), FIESILLL N IIRE:

HFires

Ikngikiz &

THEES, BRI A E e

bbiiss, BRERT . N BRI S L
- IRIEA

AJTiC B ThAE A (CLSO~CLS2) 1 & & N 2 A7 25(REG), & 3-6 fiow.
& 3-6 CLS R F R T~EE

—D
—CE
—>CLK
—SR
—GSR

%z 3-1 CLS h R FRRR =S

554 /O | #iiR
D I TR B N
CE | CLK fHBEE S, AITCE Jy e o P18 e sl B P Af A 2
CLK | BHEES, AIECE N b Ul A B T BV i 2
At EE AN, TIEE AR IRE %
e [[{XbEN
e [[0EN
=R ' e mpEm
o FIEN
o TAMEREN
A JRE BN, WECE N R IhEE 4
3.4 e HBEfL
GSR™ 11 e mymm
o TITeREEN
Q O ZFAT A H
Y

DS821-1.5
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3 LRI 3.3 i N B

o [1[fF'5 D MRIE A LAk [F — A A B Dh e v AR — B R, T UkHoRE T
CRU BN o I AEBHRFH SISO T, 247 s mT LB e

e [2]CFU " AT fc B UjRE Fr i) CE/CLK/SR ¥ m] Sl 57 i B e % .

e [3]f£ GWINS %741 FPGA /=N, GSR i HiELiEH, Al CRU.
[4]SR 5 GSR [l 5 %} GSR A #em fhsE 2.

3.22 R FIFEETT
Fi 2L IR HC CRU MThEE X B FEH AN T «
o I NIEFRITNAE: N CFU NS SR At Nk %
o fHZLHEIRTNAE: N CFU B N/FH (5 S MLER SR, A3 CFU B
ZEE CFU 2 Ja)iEHELL . CFU FT FPGA N3 H B Th e E 2 8] fh) % 4 .

3.3 Wi\ MR

GWINS %741 FPGA 7= i 10B & ZALHE 1/0 Buffer. 1/O 2 #5 DL A FH
AR 2R B YR SR T =N 0 - an B 3-7 A~ NS 10B 4 i~ = I, 5 10B
FICEHE T A 110 B ric A A Fl B), e A10] LLAC & il —H E 05 55T,
AT DL N B 5 5 o0 A AL &

3-7 10B &= E

Differential Pair Differential Pair
7 “True” ) “Comp™ 7 “True” ) “Comp™
PAD A PAD B PAD A PAD B
A y Y y
v y v y
Buffer Pair A& B Buffer Pair A& B
y Y 2 y Y Y y Y
—H O —H O —H O —H O
o o6 o0 ® 8 o 6 Yo o E
v v ) 4 v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y Y. Y Y
_BoBOQ _|Zol® O _TJoRBQOQ_JpoId@ QO
3252 x3252 ® 32523252 R
S 585v 5585 v &5585v El:‘s'g S v
«Q [« «Q ~|Q Q ~|Q «Q [«
A ) 4 v
Routing Routing

GWINS %1 FPGA 7= 5 10B [ ThBERF 4

e T Bank HJ Veeo ML .
e 7 LVCMOS. PCI. LVTTL. LVDS. SSTL VLK HSTL %% FhEFhx

1, GWINS-4C/4 ff] BANK3 K ¥ #7 ¥l LVCMOS i N/ Hi Al
LVDS25E Z /3%t

o RALEINAG T RIRH LT

o PR 5 5 IR A HL L I

DS821-1.5 14(101)




N
o3

3 G4y

3.3 ff N HH AR B

At 15 5 Slew Rate & .

ST 110 AL ST ) Bus Keeper. i/ Nz FH & Open Drain %t
T

THEEPGER, GWINS-4C/4 1) BANK3 [&4h.

/0 #4E Y iEA . SDR 7L K DDR £ fiizt.
GW1NS-2C/2 1] BANKO ¥ MIPI i A

GW1NS-2C/2 1] BANK2 ¥ MIPI %

GW1NS-4C/4 (] BANKO/BANK1 37 #; MIPI %A\
GW1NS-4C/4 ] BANK2 % MIPI %

GW1NS-2C/2 i) BANKO/BANK2 7 13C

GW1NS-4C/4 i) BANKO/BANK1/BANK?2 5 13C.

3.3.1 I/O BB EirfE

DS821-1.5

GWINS %741 FPGA 7=/ i) 110 545 4 /> Bank, 1K 3-8 fiias, &

Bank AL 1/O B Veco. NCFEF SSTL, HSTL % 1/O Hi AbxifE, Bank
EFRAE— NS S5 B (Vrer) , AT LUEREAH 10B N B 1) Vrer T3 (55
T 0.5*Vcco), WAEREINTN Vrer I (£ Bank FEE—4 110 & JHIE
RN Vrer 1) o
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3 LRI 3.3 i N B

[# 3-8 GWINS-2C/2 &4 I/O Bank S~ =&

| 1/0 Bank0 |
. Top I
S 5
Do GWINS-2C/2 poll e
5~ a|d
= | S
© =
— Bottom L

| /O Bank2 |

[#] 3-9 GWI1NS-4C/4 £84F 1/O Bank S i E &

| /0 Bank0 | | /0 Bank1l |

Top

5|0
GWINS-4C/4 &P
2|5
ey
N
Bottom —
| /O Bank3 |

GWINS-2C/2 #5I FPGA ;=71 LX A UX PIANFRAS
GWINS-4C/4 %1 FPGA 5=t R FE LV A,
GWINS %71 FPGA 7= itz HJE Vee A 1.2V.

LX WA S A MR R 28, MBI E Veex R E R E N 1.8V, 1/0
Bank H1JE Veco AIARTE T EA4E 1.2V, 1.5V, 1.8V HEF X HE.

UX MR N SR 2t As R as, SCRFSEBI L Veex X BN 2.5V/3.3V,
I/0 Bank H1J% Veco FIHRIEFEAE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V HEF R
HRE, FEFEERNE Veex m ATEESET Vecoo

LV WA S WA R R 28, T E Veex SCFF 1.8V, 2.5V #ll
3.3V, /0 Bank H % Vceo FTARSE 7 Z7E 1.2V, 1.5V, 1.8V, 2.5V, 3.3V
HLE R TG W E .
¥
e  GWINS-2C/2 At LX fRAIE /& UX A 2314, BANKO H1E MIPI i AR} Vecoo

TE N 1.2V, BANK2 HIE MIPIHI Vecop R BEEN 1.2V; FFH LXRRAH] MIPI
Y3 LA IR 1) UX FRA AR PR MIPL I ) 60%:

DS821-1.5 16(101)




3.3 fif Ny H A

DS821-1.5

GWI1NS-4C/4 234 BANKO/BANKL F1E MIPI #i A, Vecoo/Vecor X E N 1.2V,
BANK2 FI1E MIPI % 5 Vecop T E N 1.2V; I H Veox W BN 1.8V 5 MIPI (K5 i
I EEIE B Veey B N 2.5V/I3.3V I MIPI I#E JE 1] 60%;

A BN RS MRS 25 EE .
ANE ) 1O Hr AR EEXS Veco FIESR U 3-2 Az
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3 EHIN R 3.3 H N Hin R
#= 3-2 GWINS 7 FPGA PR FHL /O XB RN ERE
/O % A itE BN/ 5Y Bank Vcceo(V) T IR BN e 71 (MA)
LVTTL33 B 3.3 4,8,12,16,24
LVCMOS33 BB 3.3 4,8,12,16,24
LVCMOS25 BA 2.5 4,8,12,16
LVCMOS18 BA 1.8 48,12
LVCMOS15 B 1.5 4,8
LVCMOS12 B 1.2 4,8
SSTL25 | B i 2.5 8
SSTL25 1 B3 2.5 8
SSTL33_| BN 3.3 8
SSTL33_I B 3.3 8
SSTL18 | B 1.8 8
SSTL18 I B 1.8 8
SSTL15 BA 1.5 8
HSTL18 | BA 1.8 8
HSTL18 Il B3 1.8 8
HSTL15 | B3 1.5 8
PCI33 B 3.3 N/A
LVPECL33E Zy 3.3 16
MVLDS25E 5y 2.5 16
BLVDS25E 5y 2.5 16
RSDS25E 0 2.5 8
LVDS25E 0y 2.5 8
LVDS25 4y 2.5/3.3 3.5/2.5/2/1.25
RSDS Eoy 2.5/3.3 2
MINILVDS Z5y 2.5/3.3 2
PPLVDS Zo7 2.5/3.3 35
SSTL15D 4y 1.5 8
SSTL25D_| 4y 2.5 8
SSTL25D I 0y 2.5 8
SSTL33D_| 0y 33 8
SSTL33D I Ehy 3.3 8
SSTL18D | Ehy 1.8 8
SSTL18D I 5y 1.8 8
HSTL18D | 5y 1.8 8
HSTL18D I 5y 1.8 8
HSTL15D | 5y 1.5 8
!

DS821-1.5

GWINS-4C/4 281 () BANK3 H 4 LVCMOS Huifit#i i F1 LVDS25E Z 434 .
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3.3 fif Ny H A

DS821-1.5

% 3-3 GWINS THHHA /O KB K S H il &

/O fAFrifE | B¥i/Zsr | Bank Veco(V) XFFEIBHOIAT | R T E Veer
LVTTL33 FA S 1.5/1.8/2.5/3.3 & @
LVCMOS33 FA S 1.5/1.8/2.5/3.3 & i
LVCMOS25 | Hii 1.5/1.8/2.5/3.3 B i
LVCMOS18 | Hiiji 1.5/1.8/2.5/3.3 B i
LVCMOS15 | #ifi 1.2/1.5/1.8/2.5/3.3 | & Fi
LVCMOS12 | #if 1.2/1.5/1.8/2.5/3.3 | & %
SSTL15 B 1.5/1.8/2.5/3.3 % &
SSTL25 | B S 2.5/3.3 o &
SSTL25 I Fi 2.5/3.3 % &
SSTL33 | B 3.3 i &
SSTL33_I B3 3.3 i 2
SSTL18 | ek 1.8/2.5/3.3 i e
SSTL18 I b 1.8/2.5/3.3 % &
HSTL18_| b 1.8/2.5/3.3 % &
HSTL18_II b 1.8/2.5/3.3 % P
HSTL15_| B 1.5/1.8/2.5/3.3 % &
PCI33 B 3.3 = i
LVDS ZE5y 2.5/3.3 i i
RSDS ZEy 2.5/3.3 i i
MINILVDS F4y 2.5/3.3 i &
PPLVDS ZEoy 2.5/3.3 % %
LVDS25E ZEoy 2.5/3.3 74 o
MLVDS25E FEy 2.5/3.3 % 5
BLVDS25E FEy 2.5/3.3 % 5
RSDS25E oy 2.5/3.3 e o
LVPECL33 oy 3.3 i o
SSTL15D E4y 1.5/1.8/2.5/3.3 % &
SSTL25D | Z4y 2.5/3.3 % &
SSTL25D Il | #%% 2.5/3.3 74 o
SSTL33D | ZEoy 3.3 74 o
SSTL33D Il | #% 33 74 o
SSTL18D _| F4y 1.8/2.5/3.3 % Fi
SSTL18D Il | #% 1.8/2.5/3.3 i o
HSTL18D | FEIy 1.8/2.5/3.3 i o
HSTL18D Il | %4y 1.8/2.5/3.3 %5 i
HSTL15D_| F4y 1.5/1.8/2.5/3.3 %5 %5
!

GWI1NS-4C/4 #11 BANK3 H 32 LVCMOS S A .
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3 G 3.3 N\ tH A B

3.3.2 E LVDS &it

GW1NS-2/2C BANK1/2/3 }2 GW1NS-4/4C BANK2 37 H LVDS #i i,
{ESR AR 100 KA N 2543 UG D B . A SCFFE LVDS #irth i) Bank
XRFA T 100 R AN\ 22 43 UL EC FERH . sk ah, GWlNS 25 FPGA 77 ik 2
£ LVDS25E.MLVDS25E .BLVDS25E %5 H, 257, VEA ¥ RliE 2 L UG289,
Gowin F/ 4 FdHE R (GPIO) /1155

H LVDS B0 A VRN B RNHE 2 WK 251 Pinout -F 4

LVDS H% N 10 F5Z AN 100 KR 2% s B BHAS T AL, %12 %
3-10 firoRne

& 3-10 E LVDS &it&EiEE

SR GWINS-2/2C/4/4C 734 -
RIE B . . . Bk %
txout+ rxin+ b4 txout+ rxin+
txout- rxin- % rxin-

y y
i N0 Buffer ¥ Hi10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %22 4% 10 £ ULALD o FH ™ 2% 1%
UG289, Gowin 7/ FfEuli /i EHI (GPI1O) M 151 -

3.3.3 /0 24§

K 3-11 5 GWINS 2751 FPGA 7= 54 (1 1/0 1B %5 [t 564y
3-11 /O iZEmt ~EE

TCTRL | TCFF >
GND H
» SER
IS
TDATA | » OUTFF >
IODELAY
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http://cdn.gowinsemi.com.cn/UG289.pdf
http://cdn.gowinsemi.com.cn/UG289.pdf
http://cdn.gowinsemi.com.cn/UG289.pdf

3 EMNH

3.3 ff N HH AR B

DS821-1.5

K| 3-12 ) GW1NS £7%1 FPGA 7= 518 1/O B3 (K% NEB4Y
[ 3-12 /O BB REE

> CI
> DI
» INFF > DIN
IODELAY
—
» |EM N IDES N
M Rate
Sel L > Q

GWINS %71 FPGA 7= 51 11O B 4H A e i B i T
HEIREBR

K 3-13 NIEIE L IODELAY. GWINS Z7%1 FPGA 7= 5 A 110 #
£1% |IODELAY #ith, RILHEAt 128(0~127) B HILER, — B HIEIRIN A1 Z) N
30 ps-»

[ 3-13 IODELAY ==&

DI | o o o - DO
DLY UNIT
SDTAP | >
SETN | » DLY ADJ > DF
VALUE | >
B PR ZE IR B 7 2
o A TEH;

o ZIAEH, A5 IEM B — i ORI SZASEUEE O, IODELAY ANRE
[) i FH B N R H

I/O &35

K 3-14 y GWINS %741 FPGA 7= 1/0 FfF2siit . GWINS &%
FPGA 7= i 1B 11O #R$R AL AT gmAE i N\ 271745 INFF. %t 27 /72 OUTFF
vy BE A2 27 1745 TCFF.
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3 EMNH

3.3 ff N HH AR B

[ 3-14 GWINS ) /O HHEH/~EE
> oL~
e

. —>CIK

. > SR

!

e CE nJLAgwfE WK HL T4 24(0: enable)sk = H 71 %((1: enable).
o  CLK ] DAgmAe Ay b Al BT FEAT Al A
e SR AU4mFEN DI H 1 SET/RESET 8L (disable).
o T FAR Al LARAE N T AE A (register) Blifil & 5 (latch) o
ENFFAR R
HUREREER (1EM) A2 A SR EURE Bt 1099y, A T A DDR #x0, Wi 3-15
FrRo
[# 3-15 GWINS B IEM ;"=

CLK [ > —/ > LEAD
D[ > IEM ——<__ ] MCLK
RESET [ >—— — > LAG
iR 228 DES &1

BN /O G 1 R R 4% DES, F& 1 /0 BIRN T
o

£ {£38% SER %R

BN T /O SR 1 R R sR AL As SER BEER, ER 1 /0 BREN
e

3.34 /O BB I{EER

DS821-1.5

GWINS %% FPGA F= i 110 B2 Fr 2 R TR A . &P T/ER
AR, VO(EL /O £35S 5 X T LAl & i A5 5. MiAfE 5. INOUT {5
SR ERRE SO ST RS S).

ANIE TG W 2445 BT S 10 #8248, GWINS-2 [ il IOL6(A,B,C....J)
AN 10 P,

EHiBR

HERE T 1O RN 3-16 Fras, TS5 TC. DO LLK DI
HiZEE CRU H5aF N &R
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3 LRI 3.3 i N B

& 3-16 ZE R TH 1O BEAHREE

TC |
DO | DL—»—E 10 PAD

DI <

SDR &3

FXF T @i, SDR #EHCR 1 1/0 wp A7, &l 3-17 Pros, wILL
A R G 110 I P RE .

[l 3-17 SDR 2 T K /O iZBE R EE

TCTRL[__ > D Q
CE
— >CLK
~ SR
DOUT | D Q| > e [<iopPaD
O_CE| CE
O_CLK | >CLK
O_SR | SR
DIN <]
—
|ICE[ > CE
| CLK[ > >CLK
SR> SR

byl

e CLK{ffE(ES O_CE Al |_CE v LAHc &y BT B oA B P e

o HHE5 O _CLK A1 |_CLK 0] LB & N A & 80T B fh % s

o AMEENES O SRHMI_SR LU E NFEEEL . FHEN . REEA. FPEN

koA B A g
e  SDR I A /O 174 5 0 v] PARC B A I8 %5 /7 %5 5K Latch.
iEA DDR #5¢
7EiE ] DDR R, GWINS R4 FPGA 775 il DL #1110 i

.
K 3-18 ~iFEH DDR %\, PAD 5 FPGA WE#ZHEHEZ L AN 1:2,

DS821-1.5 23(101)
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3 4 3.3 i N B

A\

I

[ 3-18 I/O iZ%EH DDR SIAREE

D—»

IDDR /o> QIL:0]

CLK —>

K 3-19 ~iEH DDR %, PAD 5 FPGA WHZHH RN 2:1.
[# 3-19 /O iZ%8/Y DDR it ~EH

D[1:0] — 45>

CLK —>

ODDR —> Q

IDES4 &3
IDES4 #3:, F, PAD 5 FPGA W& HEZE N 1:4,
& 3-20 I/O B3 IDES4 i\~ = E

D— >
FCLK —»
PCLK —» IDES4 /> Q[3:0]

CALIB —»

RESET — »

OSER4 &R,
OSER4 3, , PAD 5 FPGA W4 IHEZLL A 4:1.
3-21 I/O iZ%8HY OSER4 #itt &=

TX[1:0] — /5>
D[3:0] —»>
FCLK —»  OSER4  —4» QL]
PCLK —»

RESET —»,

DS821-1.5 24(101)




3 4y

N
By

3.3 ff N HH AR B

A\

I

IVideo xR
IVideo X, PAD 5 FPGA ¥ H LN 1:7.
3-22 /O iZ%B /Y IVideo MINTEE

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

!
IVideo 11 IDESS8/10 % (5 FIAHAE 1/O M. 0% #im 1/0 brvE, W) 1/0 2K AR
o AEIXFEBLR, SDR AR A AR 2A m] LA

OVideo 185%,
OVideo ¥\, PAD 5 FPGA WHBZ %N 7:1.
& 3-23 I/O iZ3E#Y OVideo Hith ~EE

D[6:0] —45>
FCLK —»| .

OVideo

PCLK —»| —>» Q

—>

IDESS &3,
IDES8 #::\ T, PAD 5 FPGA W& E K N 1:8,
3-24 /O JZ1BHY IDESS MINTEE

D—»
FCLK —»
PCLK —» IDESS8 —> Q7:0]
CALIB —»

RESET — »,

OSERS #&5%
OSER8 #i:X T, PAD 5 FPGA NEZ 4 H %N 8:1.
3-25 1/0 iZ48 /) OSERS it ==&

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

RESET —»,

DS821-1.5 25(101)




3 4y

N
By

3.3 ff N HH AR B

A\

I

IDES10 &=
IDES10 #%3, F, PAD 5 FPGA W2 i#E %L A 1:10.
3-26 I/O iZ45H9 IDES10 s\ R [E

D—
FCLK —»
PCLK —»  IDES10 | 45> Q[9:0]

CALIB —»
RESET —»

OSER10 #&5%
OSER10 #3 N, PAD 5 FPGA N #BZ £l R 10:1.
3-27 I/O iZ48H9 OSER10 it ~EE

DI9:0] /o>

FCLK ——>
PCLK ——>»
RESET —»

OSER10 —> Q

IDES16 &3
IDES16 #R T, PAD 5 FPGA W& %N 1:16.
& 3-28 I/O 1238/ IDES16 it <= E

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

RESET — »

OSER16 #&5%,
OSER16 %, PAD 5 FPGA WN#FZ % LN 16:1.
3-29 I/O iZ%E#Y OSER16 fitt R~ EE

D[15:0] — >

FCLK ——>

PCLK OSER16 — Q

RESET —»|
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3 EMNH

3.4 GRS RELAF i 25 Bk

3.4 BURERSBEH FRHE SRR

3.4.1 B

DS821-1.5

GWINS %71 FPGA 7= figflt 7 F & FHUIRERSBENFE 78 T, X4k

1Pt as TR IRAR R HE D], DATHIIE S, AR TEEA FPGA [R5 . R EFR
HNYURESFEN A2 (B-SRAM). 7£ FPGA [543 4:4 B-SRAM #id
FH 3 CFU i & .

v
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°

B-SRAM 7 FE Fh I RE »

Fi{E Cortex-M3 ] SRAM %, A Cortex-M3 #244t &3 1 5 s 52/ 5 17
iThie, RERSMEIT, N, —4 B-SRAM X EEA
16Kbits(2K-Byte). =z - FARFR ML) 2 IR S > PG E Cortex-M3
) SRAM % &, Lbin 2K-Byte/4K-Byte/8K-Byte %5, A FH ) B-SRAM
0] FIE FPGA B4t 855

FilfE FPGA (¥ (7%, 54> B-SRAM A it & ¢ & 18Kbits, #2414k
VERER 45 Bim B Single Port, XU 45538 Dual Port, £ X3
£ Semi Dual Port, R rfiastszl. £ 3-4 7t | B-SRAM 1
G L IREAA .

F & HCREF S BEN A A8 ST A - s e e T iR A T IR . DUR

B-SRAM AL 5 Fh I GE «

1 MEE S K25 B8 18,432bits

I i A 2Rk 2] 190MHz

i X Single Port

X A2 Dual Port

£ X0 1 #38 Semi Dual Port

RO ISAL Parity Bit

Fefit LA i 23 A = ROM

o 50 FE N 1 23 36 ir

Z i PR E R 28 Mixed Clock Mode

2 3045 75 A 2 Mixed Data Width Mode
FEX 715 LA R v B SCF 7 15 [ BE DU E Enable Byte
S EAL, A EP R

1E# %5 Normal Read and Write Mode
%615 J5 5 Read-before-write Mode

i 5 Write-through Mode
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3 LR A 2A 3.4 HulR i A BEALAE B 2418
7% 3-4 B-SRAM {E2 18k
g 1 24 FR Ji1A] it
DIA | A ARG S
DIB | B it IR MANE T
ADA | A i LR 5
ADB | B ¥ I Huhk{5 5
CEA | A i FUN B SRR 5
CEB | B iy I B e S =
RESETA | A i B A e BALE 5
RESETB | B it H & 728 E S5
WREA | A it B S ERE(S 5
WREB | B i /5 RefE S
BLKSEL | BT 5
CLKA | A i B S I E S5
CLKB | B it 1/ 5 (5 5
OCEA I A ity Vi 2T AE AR R RS
OCEB I B iy 147 H 2R A7 A T B A REAS 5
DOA 0 B A vl
DOB o Hd it B i

3.4.2 FiERE E RN

GWINS 71 FPGA = i [ HUIR 55 2 Bl LAE i o 7T SCHF 2 M Edis 9 1L

W= 3-5 fis.
= 3-5 FEREETIR
B S S R Dy 1A Rk
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 x9 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
!

[1JGWINS-4C/4 #5AFASZRER s AL

343 FitRREHIEREREE

GWINS R%1 FPGA 7= i I HUIR RS BE A LAE fifi 23 A L m] SRR A U 28
T PR o 1E X 11 ASE A QA O X IS, 152 R0 55 AR08 o 5 ] DAAS ]

DS821-1.5
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3 BRI 3.4 YUIR S B LAl Ao ATk

{H 7 ZHL IR 3-6 I3k 3-7 OB E R .
3 3-6 X R A 5 50E R E 5%

o =T
152 v
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16KX1 * * * * *
8KX2 * * * * *
4K x 4 * * * * *
2KX8 * * * * *
1Kx16 | * * * * *
2K x 9 * *
1K x 18 * *
FE!

[1IGWINS-4C/ 4 #8AFASCFE R AL
21FREN “*” [FRR LR
=37 AN ORAREHIERERETIER

=1 e
e
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx16 | 512x32 | 2Kx 9 1K x 18 | 512 x 36
16K x 1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K x 8 * * * * * *
1K x16 | * * * * * *
512x32 * * * * * *
2K'x 9 * * *
1K x 18 * * *
!
PRVER %7 BIFRIR ORI
3.4.4 F(ERETIRERCE

B-SRAM 211 fE (byte-enable) IhfE. ] LA ANEE, Hik
WIRFERI T E N MR BAE e gk 2L R . /511 RE(E 5 (WREA,
WREB), KX byte-enable 24115 FH T-#% 1 B-SRAM K51

3.4.5 BIEGIThEERC B
FT A I HOR S A5 BE LIRS B2 bk B-SRAM B T RO AL E . 1G4
IS O fr AT R (MR I B, AT DA R AT A R . 75 B 2 O R R I 1
e
3.4.6 FEH1R1E
o A I BUIR A BEALAE i B B N 2 1 S R R BN
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N 3.4 HUREASBEHLAF b 28 MR
o i A AR AT AR UK R A AR e A P R R
o A (74 ] 55 bypass-able.

3.4.7 LE1ER

B-SRAM 7 ¥ L R S MV 2s vl i61 . £ LI FEYH, B-SRAM
MTFRENURES, FrEEdEm N 0. HARSHEH T R4 ROM,

3.4.8 TSR RIERR

B-SRAM {15 A\ &5 A7 a4 i HIDR SRR [FD H#AE, e th = A7 4% v URAREIR
IKERBFAF AR S P (BT RE . B-SRAM H&AE (1 X H # AR AR = mT i ok
SCHPARATAE PN 1 B RERAE,  AnP RSB PN IO S, B AN
7 B e 4328 P — AN RO A — N5 o i 1 A R 1 B AT DASHA 58 A7 1
ingzip

Bim OB

7 Hui R 2, B-SRAM A PUE — N £S5 B-SRAM #4732 80 5 #4F
ESHAEF, #E5ANHEIES £ B-SRAM Ff . SCRFIES S5
(Normal-write Mode) #1ii 5 £ (Write-through Mode). 4%t 25 1785 55 i
(Bypass)if, Bt b BAE R — AR _ BT . i 1 2K x 9Obits A7 fif 15
A MEE 4 &l 3-30 Frorss

& 3-30 Bin O F#EENIEE

DI[8:0] —/5—>
AD[10:0] — 41 >

WRE ——»
CE—>
B-SRAM 7;» DO[8:0

CLK ——— > 9 [6:0]
RESET —— >
OCE ——»

BLKSEL[2:0] — 4> | | BYTE_ENABLE

DS821-1.5 30(101)




3 EMNH

3.4 GRS RELAF i 25 Bk

NERAIIH T AR BT A EL -

< 3-8 BigOFMEL EETIFR

B i B A 5 HEDbit) | i O | FAERE | BURGITE
B-SRAM_16K_S1 | 16K 16K x1 | 16,384 |1
B-SRAM_8K_S2 16K 8Kx2 | 8192 2
B-SRAM_4K_S4 16K 4K x4 | 4,096 4

=P B-SRAM_2K_S8 16K 2Kx8 | 2,048 8
B-SRAM_1K_S16 | 16K 1K x16 | 1,024 16
B-SRAM 512 _S32 | 16K 512x 32 | 512 32
B-SRAM_2K_S9 18K 2Kx9 | 2,048 9

SPX9 B-SRAM_1K_S18 | 18K 1K x 18 | 1,024 18
B-SRAM_512_S36 | 18K 512x36 | 512 36

Wik 4R (GWINS-4C/4 T X Wik OER)
GWINS-2C/2 # 1) B-SRAM SCRXUm AR, LA 3-31 Jyfil, nlkf

A3 1 A

® /i I [ iR

o /N [N S HRAE

o ATfa— N AN S

3-31 Wi O FHEARNIEE

DIA[15:0] — /5 >
ADA[9:0] — /5>

WREA ——>»
CEA ———>
CLKA ———>»

RESETA ——»

OCEA ——>»

DOA[15:0] <5

B-SRAM

|| BYTE_ENABLE

</ DIB[15:0]
<o ADB[9:0]

<«— WREB
<«—+—— CEB
<«— CLKB
<«——— RESETB
<«——— OCEB

/> DOB[15:0]
<« /3 BLKSEL[2:0]

DS821-1.5
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3 EMNH

3.4 GRS RELAF i 25 Bk

& 3-9 A T X I P A E

% 39 Nim AFMEEERTIR
JRiE fic B AR 2 BwEDit) | OB | EERE | BdEAL
B-SRAM_16K_D1 | 16K 16K x 1 16384 1
B-SRAM_8K_D2 16K 8K X 2 8192 2
DP B-SRAM_4K_D4 16K 4K x 4 4096 4
B-SRAM_2K_D8 16K 2K x 8 2048 8
B-SRAM_1K_D16 | 16K 1K x 16 1024 16
B-SRAM_2K_D9 18K 2K x 9 2048 9
DPX9 B-SRAM_1K_D18 | 18K 1K x 18 1024 18
{AXiw Q=R

TEEIR 705X 1K x 16bits B3, AT SO R SRR A S B At
BT F) A DR BEME B 3glE, RS AimEs, B,

& 3-32 {AR K A F RN ER
DIA[15:0] —/¢—>
ADA[9:0] —/ 5> <5 ADB[9:.0]

<«— CEB
<«— CLKB
<«— RESETB
RESETA ———» <«— OCEB

BLKSEL[2:0] -~ /5 » | | BYTE_ENABLE - /< » DOB[15:0]

%% 3-10 W 1 Dy B AR R A T E .
% 3-10 (AW im O FHEECERXTIFR

WREA ——»
CEA ———» B-SRAM

CLKA ——»

DS821-1.5

JE 5 Fio B A FE(DY) | wOERA FERE | BRI
B-SRAM_16K_SD1 | 16K 16K x 1 16,384 1
B-SRAM_8K_SD2 16K 8K X 2 8,192 2
B-SRAM_4K_SD4 16K 4K x 4 4,096 4

SPP B-SRAM_2K_SD8 16K 2K x 8 2,048 8
B-SRAM_1K_SD16 | 16K 1K x 16 1,024 16
B-SRAM_512_SD32 | 16K 512x32 | 512 32
B-SRAM_2K_SD9 18K 2K x 9 2,048 9

SDPX9 | B-SRAM_1K_SD18 | 18K 1K x 18 1,024 18
B-SRAM_512_SD36 | 18K 512x36 | 512 36

FIERI

B-SRAM 1] it & % R e i as i, Wl 3-33 Fran. F P AliE A7 i
AR, W gm AR ORI RS A s . P i 2R ROM
PINE, TAVIE SO . TR b m R I R 5E AT A R 1 o
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3 BRI 3.4 YUIR S B LAl Ao ATk

A 3-33 RIEiEX FiEER
AD[9:0] — 5>

CE—— >

CLK ——»

B-SRAM
RESET ———»
BLKSEL[2:0] —/5—>
DOJ[17:0] 4%18
4 B-SRAM AIfic & i — > 16Kbits ROM. # 3-11 #151/ifi T ROM 1%
KT ERCE
% 3-11 RiFfEHRNATIFR
Y e =] H T“m D b Ny YR Y AV
i B FEON | B e | sorprn
B-SRAM_16K O1 16K 16K x 1 16,384 1
B-SRAM_8K_02 16K 8K x 2 8,192 2
ROM B-SRAM_4K_04 16K 4K x 4 4,096 4
B-SRAM_2K_0O8 16K 2K x 8 2,048 8
B-SRAM_1K 016 16K 1K x 16 1,024 16
B-SRAM_512_032 16K 512 x 32 | 512 32
B-SRAM_2K_09 18K 2Kx9 | 2,048 9
ROMX9 B-SRAM_1K 018 18K 1K x 18 1,024 18
B-SRAM_512_036 18K 512 x 36 | 512 36
V!
FE AR R, B A5 5 RESET ROt N 27 f7 S8 I H 2 A7 B8 A0, IR B A7
il B8P N 28

3.4.9 B-SRAM #{EiE=%

B-SRAM £ 5 PR, 4% 2 Fhise e a0 (55 15 50 Bypass
Mode, Ji/K&kizi= PipelineRead Mode)Al 3 Fh 5 /4% =, (1F % B 1
Normal-write Mode, JEE#5: Write-through Mode, JGif)5 5.
Read-before-write Mode).

EREER

M B-SRAM 32 tH £ 4 38 1 i Hh 25 A7 2t EROAS T8 0 A R R AR AR
MIKZERN
. TEIFID B NAF AT, A6 A 4 a7 A7 8 o A 0 mT SCRFEOHE 95 B K 36
Moo
ERERN

AN  th Z A7 4%, B8 OR BR AE A7 i &5 (Memory Array) )%t -
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3 4R

=t
5

I

3.4 GRS RELAF i 25 Bk

DS821-1.5

B 3-34 im0 (AR O R Nin QR THRKZEER

AD
Dl —»
Input Memory Output
Register | Array " Register DO
A r A 4
CLK
WRE
OCE
WREA ADA ADB WREB OCE
DIA —»>,
Input Memory > Out_put DOB
Register Array Register
CLKA —» T
CLKB
CLKA ADA  ADB CLKB
» «——o
DIA — » _nPut > < Input " pig
Reqgister Register
WREA Memory WREB
Array
| Output | | Output |
Register Register
OCEA —>| <— OCEB
DOA DOB
B#HEERER
EF SR

XF AN AT IEE S HEAE, i DA IR AR . BAEER A S H

PRAE 20 T
BEHEKX

FEMREECR, b D AT SRR,

t
FiREHHA

BB 2 LA I A e

FEMRET, XA BT S ERAERT,  JFOR A e 2 H LA I Y
fth, BHABIE NN FTT,
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3 BRI 3.4 YUIR S B LAl Ao ATk

3.4.10 BhiE
2% 3-12 I H T ANE B-SRAM FER T ] Ad A I g = .
% 3-12 RN EE B SISk
A A = A A BAy XLty AR FA by A
P 37 i A = Yes No No
/5 W e A = Yes Yes No
PG 2R | No No Yes
V]
[1IGWINS-4C/ 4 ZAFA SCHRE I AL
LRV RE: N

%] 3-35 o T AE XU FUSE A SI  FSE K, Ao 1 %A —
ML B CLKA 55 1 1 A I A 254745, CLKB {5 5% 1 i -

B KT & 47 2 o
B 3-35 R R IR
CLKA ADA ADB CLKB
- Input Input
DIA Register g N Register DIB
WREA Memory WREB
Array
.| Output Output
"| Register "l Register |
OCEA —>» «— OCEB
DOA DOB
EERERN

K 3-36 2o 1 AE D XU AT #3525 I A AR 2 A o % —
AP B (CLKAYE S#EH] i D A S5 AEDE . SIS S g
E5 . BRI B (CLKB)E S 1wt 1 B Az s . S Fse i G5 5 .

3-36 IR HHER
WREA ADA ADB WREB OCE
DIA —»
Input Memory .| Output
Register Array " Register DOB

CLKA —» T
CLKB
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3 GEA

\

3.5 F J A7 B2 (GWINS-2C/2)

B i O PR X
K 3-37 o 1 b IR A
3-37 B OFR SRR
AD
DI ——»
Input Memory .| Output
Register | Array " Register DO
A r A 4

CLK

WRE

OCE

3.5 A PIANE IR (GWINS-2C/2)

3.5.1 &/

DS821-1.5

GWI1INS-2C/2 #34F N ik 128KB I N A7 B (User Flash), s HF = Ihfg,
I H = FhAd 7 =02 BRI

1. FH{E Cortex-M3 FEFEIIAEAE, i 7 INAE R IR R AE L, RREE N,

2. NH P RAEE G R YEAAE TR

3. HfE#M A DUAL BOOT F#E#=N, A W %k Flash BE/E NS —
AT i B IRAFAE B R SCAE, P N N 3 A7 i D VA7 i B
XA, S2HA N DUAL BOOT F###

F BRI R FR:

® 32bits ki N/
o UIZEHREE
- —OUHER AN 128 x 32bits
- —3L 256 T
o [RIHIE, BB
- {HUA] 30ns
- B AIIE 30us
- TU4EBRESTE] 2ms
- ARHCERERET A 10ms
o (KIIKE
- IDLE =L 100uA
- BEHEREFRIR 60uA /IMHZ
- HEAEHER 2.4mA
- VEBRER/ER 2.4mA
100,000 X5 14 5 75 i o 1
o i 10 R HIE RATRE
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3 Gt 3.5 i F INA7 225 (GWINS-2C/2)

3.5.2 IwOAEE
K 3-38 s GWINS-2C/2 #31F1 H P INAAAR LS SAHE K«

[ 3-38 BRINEFROES
DIN[31:0] — 45> <« RESETN
ADDR[14:0] —4z—> <« SERA
AE ———»  GWINS2 |« MASE
NVM
CS—»  128KByte <« OE
PROG —» 5> DOUT[31:0]
NVSTR ——» > TBIT

#* 3-13 A PIRFER(E S UL

AR Jiml | R
RESETN | BAES, KHFARK
DIN[31:0] | EAEITLITIAN
ADDR[14:0] | Hhk N
AE | HuhbAE REfE 5
CS | FiE g
PROG | RS
NVSTR | i 5 NG
SERA | TR RES
MASE | B RIEHE 5
OE | Bfdine
DOUTI[31:0] o i HH A
TBIT 0 IR TERIERE S
!
[ HE S Hubk A5 5 5 (S 5 o O AR

3.5.3 DU ibhkARET 3R

FH P 8 TN A7 55 ) 25 5y 128KB, H 256 TUZH AL, & 1K /)Ny 512byte,
T NWIAT, —ATHLHE 64 > 32bits HIER

%% 3-14 i PRRIAE b It &
DiBv.tz3: kil Tk F 32bits di M dik ik £
Al4 | A13 | A12 | All | A10 | A9 | A8 | A7 A6 A5 | A4 | A3 | A2 | Al | AO
X8 | X7 X6 | X5 | X4 | X3 |x2 |x1 X0 Y5 | Y4 Y3 | Y2 | Y1l |YO
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3 Gt 3.5 i F INA7 225 (GWINS-2C/2)

£ 3-15 A A E R INFHbuEpR ST

PiBrik: 3: 01 Tk 32bits i 51 Hh kb 2k
Al4 | A13 | A12 | A1l | A10 | A9 | A8 | A7 A6 A5 | A4 | A3 | A2 |Al1 | AO
oL |01 |01 |01 |02 |01 01 X1 X0 Y5 Y4 | Y3 | Y2 | YL |YO
354 BEERAHSE
F P a] DL I 45 ) 32 (5 S ik A R B E R, BARansR 3-16 Ao
%= 3-16 MEEA SR
MODE CS | AE OE | PROG | SERA | MASE | DIN | DOUT | ADDR | NVSTR
IDLE L L L L L L X z X X
B H |R H L L L X DOUT | ADDR | L
= H |R L H L L DIN | Z ADDR | H
TR H R L L H L X z ADDR | H
BithyEky | H R L L L H X z ADDR | H
3.5.5 iEHR{E

Flash (3R /ER1IIT ROM RIS, Bodf e AR 255 2 LR 26 AF

AE 5 SRR, i RHLRESII ) (=5ns), 7 AE K9 ETHI, Hubb!
#:

OE EffifefE 54im, (=1ns) s HIfESHH & W DOUT L, #idkis
HYHsF 18] 9 30ns.

3.5.6 GiR{E

GERAT AT RS AR BT N Ak 2 (AT B R, DN AE flash 4L
YEgmAE 2R 2 RUEAE 2 I I, A RER N 148 0, R HERIRIEA fEfE
B 04 1.

Flash (115 #/E R 02K T SRAM S #4E, 52 S HAE F 2 AE.
PROG I NVSTR NE . BN BIEEE bR 3 5k 45 4, 36 2 g S i [
(=5ns), 7£ AE ) ETHE, BaEMhbs4irE. AE 2B NG, e
NVSTR 15 5 H) TSR FIE] (=10ns), NVSTR {5548 Am S, Hds

AR RG2S A bk, 5 NI A 30us.

3.5.7 R IRIE

P INAE SCRE TR BR AR RS B, DU BRI S [H) 2 512byte, PR
Ry [A] AN P AR A S B 2 SERA s T, A R BERR IR 2
THERR, 24 MASE Dy TN, A RO RR B AT e R

TR e TR RR /R 5 2 AE. SERA 1 NVSTR Ay i-F. #
BRI SR AT L, R AL A (=5ns), 1E AE I ETHE, bbb
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3.6 JH J A7 B2 (GWINS-4C/4)

7. AE BN TS, 12 NVSTR (551 E TSR 8] (=10ns),
NVSTR E 548 N -, XS HbhE At =S (R 4Bk, B8 1, TU#RRR
B 18] 4 2ms.

TRRIERR AR SE B BRI 1E 75 22 AE. MASE Al NVSTR i
Voo HEBRIIHBIESR AT HE S LE, B ILRR] (=5ns), fE AE [ B, Hh
BEBEBIAT . AE A2 9 iR B IS, Bl 2 NVSTR (55 (1 AR KRR =10ns ),
NVSTR {55429 L, W Rk (476 23 R R, By 1, B
BRI 1E] 9 10ms.

3.6 Al RIAFAIFE(GWINS-4C/4)

3.6.1 &4

DS821-1.5

GWINS-4C/4 #&F Wik 32KB I F INA7 Btk (User Flash), SCHFPFH
Dhee, I EPAE A 7 02 BRI

1./1F Cortex-M3 R/ (K474, i F P INAZ SR R AR, RNEES N,
2. N PR EE 5 R A it TR IR

F P INAE AT A7 B e AP e i, —4T i 64 ANFIAFAE FR e
%, FIAEAE RGN 32bits, T/ IC & BN 64*32=2048 bits. ##
Wt fE S R TR, — TR 2048 775, Bl—TAL4 81T, kiR
FioR:

10,000 X5 7 J& 1]

It 10 AR fR A7 BE /1 (+85°C)
A% 32

7 128 1764 ¥1*32 = 256kbits
TR RE 1. 2,048 7

PR TR R FE A

A% . 40MHz
FURIEIT ] <16ps

TR A <120ms

LI

- EEIREREER . 2.19mA/25ns (Vo) & 0.5mA25ns (Veex)(MAX)
- YmFRIEERREEIE: 12/12mA(MAX)
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3 Gt 3.6 FH F N7 72 (GWINS-4C/4)

3.6.2 KR OE=
K 3-39 5 GWINS-4C/4 234F 8 H P INAF AR EAE S AE 1K -
& 3-39 GWINS-4C/4 A RIAFHROFES

XADR[N:0] —41> «———— XE
YADR[5:0] —4%—> «———— YE
DIN[3L:0] —>—> NVM «—— SE

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

*® 3-17 A PIRFIER(E SRR

AR | E | Mk
X bk 54k, V747 HeE, Hor XADR[N:3)/H Tk %5 — 7, XADR[2:0]
XADR[N:OP | | M T8 — i i —A17, :ﬁm 8 AT, —4TH 64 FIZH .
GW1N-2/2B/4/4B: 3% 128 47, n=6
GWI1N-6/9: 1L 304 17, n=8
YADR[5:0]* | | Y Hihb a2k, FTFEFE—AT AR e R, —47H 64 FIA K.
DIN[31:0] | EAEITE TPNISES
DOUT[31:0] | O w4k .
XE? | X A REAS 5, 4 XE 2 O Wl %, FrA (AT Hikik 35 Al fe .
YE? | Y Ml REAS 5, 4 YE S O UM, Frf g ki35 A Re .
SE? | LRI Y NG L P =R =T A o SV @8
ERASE | BRRES, mETaR.
PROG | WIS, mHETAR
NVSTR | Flash R E1E 5, w2
e

o [1[EMIE S HhbAF 5 AEFE(E 5w O A K.

o 2] XE=YE=Vcc I H SE i Bk B FPER (Tows, Tows) HIBHR, SR(EA A
). B H B bk B XADR[5:0]81 YADR[5:0]% %€ ] «

3.6.3 BR{EHER
= 3-18 AP EHER
(Y XE YE SE PROG ERASE NVSTR
PELEN H H H L L L
LY ey H H L H L H
TR H L L L H H
!

“H” L R R
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3 EMNH

3.7 A5 5 A H AR

3.7 W E S HRR

3.7.1 Ejr

DS821-1.5

GWAINS-4C/4 #844vh BAA F 5 ) DSP B & i . i = 54K 1 DSP fif

Yy =l e P RS e U ST R, W FIR. FFT %114 . DSP
HEFFHREfaE .. B RS, DREREM S

DSP SCfF NI LfE:

3 i BE e g (9-bit, 18-bit, 36-bit)

54-bit [ H A Z 12 H T

2N SRIL AR AT G Ik DL BG InE 4 g B

IR A7 2% (Barrel Shifter)

I RS 5 E I S Ik (Adaptive filtering through signal feedback)
a5 ] L B 31 HUE (Computing with options of rounding to positive
number or prime number)

SCIF AT A S R 55 5t i

BB

DSP #HHES LT IIIE A A (£ 34> FPGA BRI . B> DSP ik &

M 94 CFU KA E . &4 DSP W EMAZ I, B ZEHRoaS M
k4% (pre-adders), B~ 18 (7L SS (multipliers), Fl—A> = NI B AR/
I B . IT(ALUS4) .

K 3-40 BoR 1D FRITE .
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3 BRI 3.7 BFHE T IR
& 3-40 DSP B8 T
AO[17:0] BO[17:0] PADDSUBIL:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 54
«g” |spip INCI17:0] “g? INC[44:27] ., & INAL
INAO )118 . v
v MUXB1 RE‘E;C
REG_PADDSUB REGB1
54
18
8 NAG 15 INAL INB1 INC
INAO
SBO[17:0] <45
Pre-adder
SIBL7:0]- /4
S|A[17:017%—¢ )fls
A\ 4
MUXMAO
REGMAO 18 MROBO
/> SOB[17:0]
18 MROAO 18 MROAL
7 v ﬁcm[s:e]
_ REG_CNTLI
ASEL[1:0]/5> Y Y </ CE[30]
BSEL[1:0] /> x x MUXSD )
7 _REGSD | </, RESETI30)
ASIGN[1:0] /5> 26MO 56 M1
BSIGN[1:0]7L> ' 75> SOA[17:0]
2 REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
L
LoAD OADB| MDI<<18
alusel[6:4] l \ 4 0 alusel[1:0] alusel[3:2] @J—V
' A_MUX <« B_MUX
«gr_yl 4
,AOUT alumode[3:0] 54 B_OUT
CASI>>18—> /
CASI[54:0] 4z <1 cour " LOADA={INCI17:0],INA};
INC—> 5 - - LOADB={INC[44:27],INB};
LOADA —» 2 54 H A INA={MROB,MROAQ};
0 INB={MROB1,MROA1}
> ALU_OUT/STATUS /54
RND_INIT—>| MDO/MD1
RND| INIT-1—> !
REGOUT 5> CASO[54:0]
36
v
DOUT[35:0]
DS821-1.5
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3 GRS VA G RERL N
DSP #isfi A8 107 3-19 Fiw, W4k 3-20 Fix.
£ 3-19 DSP # Ok

It 4 K 1/0 27 Wi 1

A0[17:0] | 18-bit i #E%i A\ AO

BO[17:0] | 18-bit £ 4 A\ BO

A1[17:0] | 18-bit £ #E4 A Al

B1[17:0] | 18-bit £ A\ B1

C[53:0] | 54-bit Z#fif A C
BB A, A T9E0ES:. MINES SIA

SIA[L7:0] | E%ﬁi@%ﬁﬂ%ﬁ*ﬁ@gﬁﬁ DSP *ﬁﬁ%ﬁ@iﬁﬁﬂﬂ% =] ‘
SOA, DSP HHHEM SIA | SOA [HIHEIR i []
e — AN A ] 3
AR B, M T9m0E:. fiNE'S SIB

SIB[L7.0] | E%E?ﬁiﬂﬁaﬁm@g% DSP *ﬁﬁ%ﬁ%ﬁﬂﬂ% 5 ‘
SOB, DSP N SIB 3| SOB [ ZE IR [H]
&AM 1A

SBI[17:0] | [IpE Sty Z A 1D AL

CASI[54:0] | K E AT —4~ DSP #H ) ALU %N, B T %

ASEL[1:0] | AN #s B afeyk 28 1 A S NYRIE 5

BSEL[1:0] | e a1 B N YRIE

ASIGNJ[1:0] | BMANES ARFFAL

BSIGNJ[1:0] | WMANES B/ SAL

PADDSUB[L:0] | gbu%&ﬁ@f%ﬁ%ﬂ% 5, FT R INES 2 sk

CLK[3:0] | IREZETTIN

CEJ[3:0] | I B REAE 5

RESET[3:0] | F21R4, SAfES

SOA[17:0] o MAr B A

SOBJ[17:0] 0 A HE it B

SBOJ[17:0] o [HIpIES e e Z A e A A ]

DOUT[35:0] 0 DSP % th #di

CASO[54:0] o %Lé §¢$§JF~4\ DSP AT RIKIERE, fem

& 3-20 IS e

A Wi B B G &

AO register A0 N\ B (7 %

A1l register AL N TTAT5

BO register BO#i N\ 75 1785

B1 register BN\ A7 A7 2%
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3 GEA

\

3.7 A5 5 A H AR

DS821-1.5

A Ui S AH K 1

C register CH N\ ZF A7 4%

P1_AOQ register 77 FeHAOKI N FF 1745
P1_Al register FIRBAL N A7 A%
P1_BO register v e HBOKI N 77 1745
P1_B1 register F R BB LI N T A7

P2_0 register

T FRBLTK LA N A7 5

P2_1 register

AT FRBFUKER SN BT A7 A%

OUT register DOUTHi th %5 778

OPMODE register PR U ) 2 A7 4

SOA register ZAE4E SOA MR
BUINES

DSP ZH. 04

EPAETINGS, SKELTUIN. TR AL ThEe .

BT nas AL T % B e B it o, A P95 A\ if <
e Jf4T 18-bit #i A\ B H% SBI;
e 4T 18-bit #iy A\ A B% SIA.

!

B N S 0 S RF R A7 AR AN 55 AR A

SR FPGA P2 S ET 028 o7 ME A Th Re i s b A Y, S2%F 9-bit
A7 55 F1 18-bit £7 5%

SRR

it AR (multipliers) b TRIN#S 2 J5, FRSEIIRLIZEH . k48 il LARD
ENIXx9. 18 x 18. 36 x 18 5, 36 x 36, i A it Flfy 1 it 35 < 47 B A7 e A
A — AN SR B A U
e /18 x 36 FeiEes
® /18 x18 Lk
o U/ 9x9ikse

!

PN ZE e R] DLRC B R — 1> 36 x 36 'Ly .

HAEHERT

4 DSP %2 B oA & — A 54 51 ALUBA, S %] 36 28 Th Rg 33k — 5 s,
i N vt AL HH ity 320 57 R A5 A7 A AR URN S5 A . SZRRRI ThRE B
o TR EIE/O. BUE A FIEUE B (NS
o TR EIR/0. BUE B FAIHEAT C BIMEARIEE
o Bl A. EilE B AEAL C HIINENIEIE .
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3 N 3.8Cortex-M3

3.7.2 DSP #{EEAREE

o REZ (multiplier) 5
o IRk Ehn#e(accumulator) i
o Jey kAN B hnas

3.8 Cortex-M3

3.8.1 &It

GWINS-2C/ GWINS-4C #Z#F N B dAb B 88 R4tz . HA + 5 125
Y. N 7 Flash %5 A1 B-SRAM {45205 Ak PLL A1 OSC I 4h %%
Ui, AN, GWINS-2C ks afiifz, 35 USB2.0 PHY A1 ADC. ftkb
PAEA% L 32-bit RISC Z244(¥) Cortex-M3, EAKIIFE, (REUA, EikRE
K5, FPGA $RILATgmfE 4N A% IP, J5 8 RIGHISEE A F RS,

A HE 2% R GUiE A A BE AR AR A B 2R R 48 S ARl AE, 1X B ARt
Fi FPGA %5 Se Bl i 4 B8 B FPGA B IP szBLff 4. FPGA NEA
FEMEETWE, HF ] ULRIEEUAFINE, @R T FEE N
% IPs, J7EH A, 1 SPI. 1PC. 13C 24kttt ge . b P ge 24
FERER & FPGA BIR, BT JTAG 200, A B2/ 1/0 w1 5 45k 11 %
.

M RS H AHB-Lite 12k . AHB2APB M il 2k FlI I 2% APB i 26 2H it

AL TR 2% R4t AHB B 415 FPGA TR RS, ZAR4GAS—
B, SEPLT A Flash 51 A S4B A1 B-SRAM BRIV S #(E. L
HJa51)5, Cortex-M3 WIZNEL Flash 4 ARM F&F 364 ¥R, IF HAL
%] B-SRAM, ARG UhIz1T,

AHB S EFANYT 2 11 INTEXPO 1 TARGEXPO, BN J bif 111472
fit— 32bits ] AHB &4k, W LUEFER] FPGA H BT o] =y 40 15 B A7 i B¢
Ji. AHB RZRTFF GPIO £ EES] FPGA, HISRSZELR Fl 110 Thig )

P2k APB #4543 5 APB1 i1 APB2, APB1 i3 ERT 28 (Timer0
Al Timerl), #A> UART (Uart0 il Uartl) ,LLE—ANET1H (Watchdog).
P~ UART BEEHE] FPGA, WA ER 28 AE | 1 RERAL 388 RGN &
PR, B AR 0. APB2 M2k %R FPGA %,

REFR AL Cortex-M3 PIAZ. SR FE. NVIC. R T AT (]2
ZH R

Cortex-M3 WiZiE it M 2R 5E R R V5 ] M2k R4, 35 AHB S48,
AHB2APB Mg 28 Fi 26 APB 4k,

GWI1INS-2C #5141 NVIC $&4E 7 PANSMEH P A, GWINS-4C #31F
SCREANA AN R . R T ELRE ITAG ik AT TPIU.

oAb, TRALTEEE RS T — ANk A E S IntMonitor, i%{Z 5 A] DL
¥87~ GPIO ek APB1 #5187, %5 Timer0 / Timerl / UartO / Uart1 /
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3 SR 3.8Cortex-M3

Watchdog. 1%H i il {55 R Wigh FPGA, FSRR & Ub B S R 40 4 HiiE 1T

[ RS
FPGA itk PLL f1 OSC, W VLR & A (E I L gp 22y, B A
RGEEN

Cortex-M3 M5 HHEE an i 3-41 s o
[ 3-41 Cortex-M3 Z5HEE

Cortex-M3
Processor Block
JTAG I/IF
Cortex-M3 DAP JTAG
Core A
Time v
Stamp TPIU IIF
Bus-Matrix NVIC User_int0/1
Clk/Reset Clock
Resource
] PLL/OSC
A AHB Extension:
INTEXPO_ Memory Sub-System
AHB Extension:
AHB To
AHB < SRAM/FLASH I/F B-SRAM
Lite
GPIO IIF
Ly <—>-GP|O < > CLASH
< » AHB2APB .
IntMonito
¢ Logic Resource
¢ ¢ Soft-Core
APB I/F
APB1 APB2 ! ERREKEN
UART
IE 13C oy
UART1 Type-C
Timer0 [« UART | Others |
UARTO VE
Timerl
Watchdog

3.8.2 Cortex-M3
WAL EREE R G B A DU e

o HEMNK

e Thumb-2 {544, Z#F ARM = Re

® 7FF 8bits F1 16bits, —BNH T LT I N A il 8% b

o KA BZENK, FALIFRA MRAEIE B2k, A B i R R RE S
PATHE 2 Ut

SR WAL, WIS A AT A A ST W A

B 1, PR (1) BT Ak 2
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3 EMNH

3.8Cortex-M3

3.8.3 RZ4E/%E

3.8.4 NVIC

DS821-1.5

WAETRY T, IRAER B AR IR R E R G D Re

M ARM7™ G PR B TF MR, AT O M RSN S AR IR
DiReF&E iRk %

- JTAG Wikum 1

- FPB B LI M DI

- DWT FHRSZIAI, il & F1 2 4855 Hr DR

- ITM B SRR T Ep

- TPIU BEtfr B iR R 0 Hr

S EAERE FIIOR: Cortex-M3 AbPEES AT 108 1 5 48 AHB s 20 IE

ICode /2.2k: 32bit AHBLite .28, FT MACHS 2 [a] g2 Al A &
DCode j2k: 32bit AHBLIte =2k, T %A 2 8] 3E 47 B n 80/ 17
DL SRR 7 1] 5

ARG a4 32bit AHBLite 2.2k, A TX KA EPATHER S M=,
PE N7t LA SR 1 )

APB: 32bit APB 228, HT X415 2% 25 ) 3t AT 2 ds n #4774t UL SR
W7 .

B ERFEREE X T E B ThREEI THEH -

iR
°
°
°
°

X FEUT ) s S 2R B A X 5 1 A 2% U [ 3 48 R 55 U 1
Bit-banding: & ZRH K Bit_band il 4 U il # # xt Bit_band %3 (8] )
i 1] 5

B BT —ANERMX, [HH IR N A 2B L AR

AR

RERE T WIS (NVIC) 5 Cortex-M3 % B &AL 7 KAE
e i A W Ab B, B DL A

YHFZ A 26 Nl

GWINS-2C SCHEFPAN AR P A
GWINS-4C SZFEZSAN AN P A

FEASPIBTSCIF 8 MRTZRARIASE SR (0~7), 7 RRBIRFHIL S, O
T R I

HFHWTAE 5 P AT R A

THREENASECE WL e gk

A FRAIRAS N R BTN H B 0RA7, T RHR BN BaIKE, ANTHEGIM

B A
Es
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3 EMNH

3.8Cortex-M3

DS821-1.5

£ 3-21 NVIC Flf[aER
Hhhtk ZFK KA iR
0x00000000 _StackTop He Hh T HEAR T
0x00000004 Reset_Handler R XAl i
0x00000008 NMI_Handler Rk NMI = 7
0x0000000C HardFault_Handler R B A 1% i
0x00000010 MemMange_Handler He MPU %32 H 87
0x00000014 BusFault_Handler 5 SRR R T
0x00000018 UsageFault_Handler Hk 1 FH 4545 HR
0x0000002C SVC_Handler BI5 SvCall H1l#
0x00000030 DebugMon_Handler Rk R W by
0x00000038 PendSV_Handler i’i% ! HEEE b
0x0000003C SysTick_Handler 5 FGE I 2% B
A b i (GWANS-2C)
0x00000040 UARTO_Handler s UARTO #SCF1 & 1% Hh
0x00000048 UART1_Handler B UARTL $H2USCAI A I H y
0x00000058 PORTO_COMB_Handler s GPIOO0 i
0x00000060 TIMERO_Handler A=t TIMERO i
0x00000064 TIMER1_Handler A=t TIMERZ1 i
0x00000070 UARTOVF_Handler 5 UARTO/UARTY ji H A b
0x00000074 USER_INTO_Handler E9AE] F ik 0
0x00000078 USER_INT1_Handler E9AE] F i 1
A0 BT (GWANS-4C)
0x00000040 UARTO_Handler B UARTO H2USCA A3 Wy
0x00000044 USER_INTO_Handler /5 F P i 0
0x00000048 UART1_Handler BE UARTL USRI Wy
0x0000004C USER_INT1_Handler B F i 1
0x00000050 USER_INT2_Handler ks F P i 2
0x00000058 PORTO_COMB_Handler 5 GPIOO H i
0x0000005C USER_INT3_Handler 5 F P il 3
0x00000060 TIMERO_Handler 5 TIMERO
0x00000064 TIMER1_Handler IEHAE] TIMERL 147
0x0000006C I2C_Handler IEHAE] 12C i
0x00000070 UARTOVF_Handler = UARTO/UART ¥ H! o Wy
0x00000074 USER_INT4_Handler BEIE F ik 4
0x00000078 USER_INT5_Handler BEE P il 5
AR BT (GWINS-2C / GWINS-4C)
0x00000080 PORTO_O_Handler EI=] GPIOO0 & 4 0 1kt
0x00000084 PORTO_1_Handler ETE=] GPI00 &l 1
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3.8Cortex-M3

Hi B eyt A

0x00000088 PORTO_2_ Handler s GPIO0 & 2 1l
0x0000008C PORTO_3_Handler s GPIO0 & 3 1l
0x00000090 PORTO_4 Handler EHAE] GPIO0 & J{l 4 11K
0x00000094 PORTO_5_ Handler W= GPIOO0 & 4l 5 bt
0x00000098 PORTO_6_Handler W= GPIOO0 & 4l 6 1kt
0x0000009C PORTO_7_Handler W= GPIOO0 &l 7 b
0x000000A0 PORTO_8 Handler s GPIOO0 &l 8 1l
0x000000A4 PORTO_9 Handler s GPIO0 & J# 9 1l
0x000000A8 PORTO_10_Handler EWE=t GPIO0 & # 10 ikt
0x000000AC PORTO_11_Handler EWE=t GPI00 &4 11 ik
0x000000B0 PORTO_12_Handler W= GPIOO0 & 12 ikt
0x000000B4 PORTO_13_Handler s GPIOO & #l 13 ikt
0x000000B8 PORTO_14 Handler WIg GPIO0 & 14 ik
0x000000BC PORTO_15_Handler WIg GPIO0 & 15 ikt

3.8.5 BEIER

REFF INEAEE N ARM FE 7 A7 R INEERRIR ET 0I06ME, IF HARERE

AP WAL B R, BALA R AR WA TR

MRTIRR N2 2L T UART JH B sz, XA 55 PC WLt
ITIBfE . JABhFE PP InEAER B2 a0 R B :
o HEN, HENEAAWAIEFE TR INELS;

o K E UARTO SRR A6 25 A7 a8, AR IERRI IS B A3 R
e )53l Flash & HFFERFHAT, WHNAANR, Timer0 Mk, Timerl

A

3.8.6 B E) &

DS821-1.5

5N Ox4(EOP) K& ILFEFF .

48bits [ TRV TF BRSO S ITM 1, HIREE(FRE(S 5 TRCENA #H4T
13z F{fige, TRCENA & DEMCR &7 285 24 £i7, s& Cortex-M3 Ab¥ 2%

1R DWT 1 ITM 14 R

LT SRR IE 5

Aels < o

IS T8 . FH £ T 1 R SR i
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3.8.7 ERI %

DS821-1.5

[& 342 DEMCR Z7755

DEMCREF 7%
31 25 2423 201918 17 16|15 ‘11109 8|7 65 4|3 10
Reserved Reserved Reserved
TRCENAA MON_REQJ VC_HARDERRJ
MON_STEP—— VC_INTERR—
MON_PEND VC_BUSERR
MON_EN VC_STATERR
VC_CHKERR——
VC_NOCPERR
VC_MMERR
Reserved
VC_CORERESET
!

TRCENA 5 DWT 1 ITM {4 R a5 =

0: DWT F1ITM AffigE;

1: DWT F1ITM fifg.

GW1NS-2C/ GWINS-4C 234 W ik T AR D I bn v 52 B 28 TimerO Al

Timerl, 7] LLUE APBL &2t 478 A3 1] .

Timer0 F1 Timerl & 32bits i e, HrbEan .

YTHEUE Y 0 MIIHE AR B TG SR A5 5 TIMERINT HLZERC B 1 iS5
172% INTCLEAR fil, "WiERES —EHERA R

A MR AN E 5 EXTIN AR TSR A Re (55, B EXTINHOAR 1
RN A e R

WERTHE ST 0, I HL RIS BARAEIE bR b — IR R IBDIRES, B4
Wt BB N 1

AN EXTIN AE g Iy B (R i fige, - B oo 28 00 241G T~ FE IS4 1) —2F,
BN EXTIN B e B4 W Z7 7738 KA, NG & i in i 8 45 ;
Timer0: EXTIN i i%EH: 3] GPIO[1];

Timerl: EXTIN ffi%E#: 3] GPIO[6].
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[&] 3-43 Timer0/ Timer1 Z5AHEE]

PCLK —»!
PCLKG — |
PRESETn——)»
PSEL—P| .
32bits down
PADDR[11:2] ——)»| B d counter
PENABLE —>|

PWRITE P> »

Synchronizer

A
h 4

Reload value Edge detection

CTRL[2]

A Decrement EXTIN

CTRL[0]

PWDATA[31:0] —| v

PREADY —J»| Val==1
PSLVERR —)»|
PRDATA[31:0] —»|

ECOREVNUM[3:0] —— |

y » TIMERINT

CTRL[3]

A

Timer0/ Timerl & {F&s 1 N & F7~, Timer0 F#Hihik 4y 0x40000000,
Timerl 3l & 0x40001000.

%% 3-22 Timer0/ Timerl HF:%

R FEAhhbmEs | K8 | fu% | BAE iR
m:i@%¢%ﬁ% L

e O C I il
[0]: fHRE(S S

VALUE 0x004 wE | 32 0x00000000 YT EUE
INERAE, B5NEIEAFF AR I EUE

RELOAD 0x008 s | 32 0x00000000 2 0 E R v B B 4w EUE
17 o

:mgg%s’ 0X00C s 1 0x0 [0]: SERFHErhlT, 5 15

PID4 0XFDO Hee 8 0x04 45 ID B A7 A 4

PID5 0XFD4 e 8 0x00 45 ID B A74R 5

PID6 0XFD8 e 8 0x00 45 ID 2 A74% 6

PID7 OXFDC R 8 0x00 AN ID F AT 7

PIDO OXFEO R 8 0x22 AN ID 748 O

PID1 OXFE4 R | 8 0XB8 AN ID FA7as 1

PID2 OXFES8 HiE |8 0X1B AN ID F A7 RS 2

PID3 OXFEC Hee | 8 0X00 AhEID FA7Ae 3

CIDO OXFFO Hee 8 0X0D 4% ID A8 0

CID1 OXFF4 R 8 0XFO A 1D FFA78 1

CID2 OXFF8 R 8 0X05 A 1D 54788 2

CID3 OXFFC R 8 0XB1 A 1D FA74% 3
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=S
5

3.8.8 UART

GW1NS-2C/ GWlNS AC 2Rt 2s RGNk T ) UART(UARTO
A UARTL), w] L APBL SLZRFHATISHIAIUT M), SCREA B RIEER N
921.6Kbits/s-

UARTO 1 UART1 32 HF 8 B e b fn 1 A1k, ANSCRIRIGAL .
3-44 APB UART Buffering

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

A 4

H Write buffer H Shift register ’—»TXD

A A
A
TX FSM
A
Baud rate
APB "l generator
interface
A
RX FSM
'}
v ,

4—‘ Read buffer H Shift register @7 RXD

A

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

the processor to read it

UARTO 1 UARTL 2, 24 CTRL[6]E N 1 i), HATHL
PEAEREANI B 3 AR S — 0, IXAERT DATERE I B (] Y R IE R B 24
APB £l #] UARTO 1 UART1 A #df & & I [FINF, APB 2 M 22 2 Kk
“OK M N, ANFEEsefy, FEMHRE UART 20T, 55 Selc B IR R 0 4l ar 17
% BAUDDIV.

BAUDTICK % th A SE R R 1) 16 1%, 0] LMEHIX M MERS S E R 25
fﬁﬁ?%ﬁé UART ##is. CTRL[O] A RE(E 5 TXEN, 4 UART &4 ff

RERS, 7] DAHHXAME SHEXA 11O #3h UART Hd i

REFAFES STATE F A7 RS H T 9K 8h % A brig k155, [
I, TEBRSE AR RS T LUE FR s A rid sk, T s R i SRt ] Udﬁ
k& STATE " B9 28 A7 RS o

& UARTO F1 UART1 HI & A7 25 ffiid , UARTO FE b3k 4 0X40004000,
UART1 &l > 0X40005000.
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2 3-23 UARTO/UART1 & 73§

EA i bk mEs | BB | % | BAE Eiii3a
8 i Ef
DATA 0x000 s |8 Ox-- Fos R iR
RIERAT A R IEHE
[3]: i‘%qﬁc%mﬁtﬂ, % 1@%
STATE 0x004 WS 4 oxo E} gﬁzgggég ; gﬁf
[0]: RikZAEfibrE, Hik
[6]: i, RAERIERA
IS &si
5l et WL S
CTRL 0x008 W |7 0X00 {‘3‘} gﬁﬁg;gggaﬁ
[2]: RiETEifEReE S
[1]: #fEReE S
[0]: KRGS
[3]: i‘%tl&ci@jmﬂ%ﬁ, %1@5%
:mg’;%s’ 0x00C s 4 oxo E} gﬁfﬁ;*gl %Bﬁ’;ﬁ Fi
[0]: Kk, 5 15K
BAUDDIV 0x010 B |20 0x00000 %&;31011‘6 BREA T A58 D
PID4 OXFDO Ry 8 0x04 A5 ID A7 A 4
PID5 OXFD4 R 8 0x00 AhKID FA7A% 5
PID6 OXFDS8 R | 8 0x00 AN ID ZA74% 6
PID7 OXFDC R | 8 0x00 AN ID F A7 7
PIDO OXFEO R 8 0x21 AN ID ZF 74 O
PID1 OXFE4 R 8 0XB8 AN ID FA7as 1
PID2 OXFES8 Hee | 8 0X1B HhEID FF AT A 2
PID3 OXFEC Hee | 8 0X00 AhID FFA7ae 3
CIDO OXFFO Ry 8 0XO0D 4% ID FFA785 0
CID1 OXFF4 Ry 8 0XFO A 1D A8 1
CID2 OXFF8 R 8 0X05 A 1D o788 2
CID3 OXFFC R 8 0XB1 4 1D FA788 3
3.8.9 &i'1H
GWI1NS-2C/ GWINS-4C #-abFids R4 ik —> Watchdog, 7]
PLEIE APBL 28 HEAT Fa i A1 ) .
BT 32bits KB EES, Wi H AR A 74 WDOGLOAD
AT WA .
Watchdog #5474 i {5 5 WDOGINT, A1 7 id B 1 BUE A 5.
BT BE(S 5 WDOGCLKEN s B A 24 i %, Watchdog 1H 3287
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AN _E TSR . Watchdog W R IBH{E S, JF H 4iH80E N 0 i 7=
A WTE R (5 5 WDOGRES. 7EH 4 WDOGCLK [~ —/MHBh 3, H2
AT 7% WDOGLOAD HIEUE IR BT Eds b, RS2t AT T~ — 4.

Y ARG REHRE, Watchdog FI Tr=ARGENES, FEft—FEM4
ARG E Tk, b, WG SEcaTERR, SRR TR it
%] 0, I4 Watchdog 2EHENMNENES, HTFREEN.

Watchdog #4F 77 20t Bl o :

& 3-45 Watchdog ##{EA =
Count down Counter reloaded
without and count down

—

i reprogram ~—without reprogram -
< Watchdog i |s Counter reaches Counter reacheD
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 ZF /725 W N & Frx, Watchdog JEHihik > 0x40008000.
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2 3-24 Watchdog F772%

2 Fx EthhmA | RE | % | S6E ik
WDOGLOAD 0x00 s 32 OXFFFFFFFF | Watchdog JN# 27 77 4%
WDOGVALUE 0x04 Wik |32 OXFFFFFFFF | Watchdog ¥ 27 77 4%

Watchdog 5 il 25 47 #%
WDOGCONTROL | 0x08 5 |2 0x0 [1]:

[O]:
WDOGINTCLR 0x0C R Ox- Watchdog H i b 2 47 a5
WDOGRIS 0x10 R |1 0x0 Watchdog b — R HIBRIRZAS 77 f7 4%
WDOGMIS 0x14 R |1 0x0 Watchdog H1IRIRZS 77 f7 4%
WDOGLOCK 0xCO00 Ws | 32 0x0 Watchdog 817 75 /7 4%
WDOGTCR 0xF00 s |1 0x0 Watchdog 4z il 27 £7 3%
WDOGTOP OxF04 He5 |2 0x0 Watchdog i 4 H 15 B 37 77 4%
WDOGPERIPHID4 | OXFDO Hik |8 0x04 AhE 1D A TR 4
WDOGPERIPHID5 | 0XFD4 Hik | 8 0x00 4hEID A AEA% 5
WDOGPERIPHID6 | OXFDS8 Hie | 8 0x00 HhEID F 1745 6
WDOGPERIPHID7 | OXFDC Hie | 8 0x00 HhEID T AT T
WDOGPERIPHIDO | OXFEO Hig |8 0x24 AhEID FF A7 0
WDOGPERIPHID1 | OXFE4 HiEL |8 0XB8 AhEID T A7 1
WDOGPERIPHID2 | OXFES8 Rz |8 0X1B AN ID F A7 2
WDOGPERIPHID3 | OXFEC Rz |8 0X00 AN ID F 7SR 3
WDOGPCELLIDO | OXFFO Hik | 8 0X0D 41+ ID A8 0
WDOGPCELLID1 | OXFF4 Hik |8 0XFO 1+ ID e 1
WDOGPCELLID2 | OXFF8 Hiz |8 0X05 Y4+ ID 79 2
WDOGPCELLID3 | OXFFC Hiz |8 0XB1 44+ ID FFA74s 3

3.8.10 GPIO

GWI1NS-2C/ GWINS-4C #Fmib a8 2 4tiE it AHB 485 GPIO 1%
Hu{E, GPIO %3] FPGA. GPIO 32 16bits (Kl H 110 Thhg, BA
LJTCF%LF‘@

AR A T g, T DABC B GPIO [T — o FH ok s A v
A7 HERL S 47 A8 FH H B A 5

CFRE I A E A7 g SN [F B T R

PR ) 25 A7 2 e B RN BE A P 3 1) 27 A7 s e ORAIE T 2R FE 22 4

GPIO FHE®RW FE~, GPIO &kl N 0x40010000.
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£ 3-25 GPIO 7788
B4 S EthbbmEe | KB % | EAfE it
DATA 0x0000 B |16 OX---- [15:0]: %¥a s A7
DATAOUT 0x0004 5 |16 0x0000 [15:0]: Haih &5 4748

[15:0]: i flifE e E
5 1. HhfEREA Ak
OUTENSET 0x0010 s |16 0x0000 5 0: R
B 1 55 A%
5 0: 55NN

OUTENCLR 0x0014 s |16 0x0000 [15:0]: 7 k&% H A RE

[15:0]: mliEHFEIIRERE
H 1. %HE ALTFUNC
ALTFUNCSET 0x0018 Bs | 16 0x0000 5 0: AN#E ALTFUNC
i 0: GPIO fEXN 110
i 1. ALTFUNC IhfiE

ALTFUNCCLR 0x001C W |16 0x0000 [15:0]: wlikFINRETE S

[15:0]: i ffiREiE
51 WEPRHIGE
INTENSET 0x0020 w516 0x0000 5 0: ANEEFWinE
B2:0: ANERE
1. I ERE

[15:0]: i REIHER
5 1: BB RE
INTENCLR 0x0024 s |16 0x0000 5 0: Ak W{EGE
B 0: B EREATE R
B 1. B REIE B

INTTYPESET 0x0028 w5 |16 0x0000 [15:0]: BRI E
INTTYPECLR 0x002C s |16 0x0000 [15:0]: "R ALTERR
INTPOLSET 0x0030 s |16 0x0000 [15:0]: "ttt E
INTPOLCLR 0x0034 wE |16 0x0000 [15:0]: IR i I
INTSTATUS/ - B WRIRAS 3 A7 A%
INTGLEAR 0x0038 s | 16 0x0000 B 1 b R
0x0400- e ]
MASKLOWBYTE | oo WIE |16 0x0000
MASKHIGHBYT | 0x0800- . ]
E OXOBEC EWiE 16 0x0000
0x0C00-
Reserved OXOFCE - - - Reserved
PID4 0XFDO ik 8 0x04 SN ID FrA7Es 4
PID5 O0XFD4 ik 8 0x00 SN ID HA7ee 5
PID6 0XFD8 Hi 8 0x00 SN ID F A% 6
PID7 0XFDC His 8 0x00 SN ID i fias 7
PIDO OXFEO HE 8 0x20 Y% ID 178 0
PID1 OXFE4 HiE 8 0XB8 Y% ID FAFee 1
PID2 OXFES8 HiE 8 0X1B Y% ID FATRE 2
PID3 OXFEC HiE 8 0X00 Y% ID FA7eE 3
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4R bk wEs | B8 % | BAE Eiti3a

CIDO O0XFFO Hik | 8 0X0D A ID 4788 0
CID1 OXFF4 Rz |8 OXFO A ID A8 1
CID2 OXFF8 Hie | 8 0X05 M1 1D Z /745 2
CID3 OXFFC Hie | 8 0XB1 M1 1D Z /745 3

3.8.11 @m0

Cortex-M3 A FR 28 & — MNMEUT in 82 10, 45 ITAG 2 0 f1 TPIU 2
I, XN L EERESR] FPGA. JTAG RV5 82 1 /74 IEEE1149.1 s,
T ) it 11 DL R 30 S i 45 R B

JTAG-DP H) I RESEEN 4= B i =& 2H e -
o JTAG-DP IR&WNL

o JRAFAEE (IR) AAHRI IR HEE, FRIEH ITAG A4 77 FTidk iK%
A EIAT N
o FUEF A MK DR H%E, MhA1E JTAG-DP H 277 a5 iz

3.8.12 R 7FaR G

& 346 N7ERRGT
OXFFFF_FFFE
SCB
Reserved OxE000_EDOO
NVIC
System - OxEO00_E100
Control SysTick OxEOOO_EO10
X
Space |y 0000 5Cs -
Reserved 0xEO00_EO00 GPIO
For External
Devices
xA000_0000 Watchdog
Reserved
For External UART1
SRAM
x6000_0000 UARTO
Peripheral
0_0000 Timerl
Reserved
0x2000_4000 .
SRAM__15,2000_0000 Timer0
Reserved
0x0002_0000
Code flash

3.8.13 R

0x0000_0000

0x4001_1000

0x4001_0000

0x4000_8000

0x4000_5000

0x4000_4000

0x4000_1000

0x4000_0000

e SRR I IR SRR Cortex-M3 (19 1P A, R4S B2
¥ |PUG517, Gowin EMPU(GWI1NS-2C) #1411 2 EFH.

DS821-1.5
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3 SR 3.9USB2.0 PHY
3.9 USB2.0 PHY
3.9.1 $FiE#0E
GWINS-2C/2 284Nk USB2.0 PHY, HFMMLiR .

e 480Mbps H#H %, % USB1.1 1.5/12Mbps # %

o RIHRIAH

o Hfitk
3.9.2 in AR ESH{ESHEk

USB2.0 PHY #Hu L $5 UTMI+digital F1 UTMI+AFE(Analog Front End),
FEH TR USB 1 #5 1 USB PHY.

% 3-26 USB2.0 PHY 5 A{E S

i 1 44 K Jim | ik

BRSO B IRT BE 5
CLK o) B A7 554 8bit: 60MHz
BHEALTE Ny 16bit: 30MHz

RESET | BhES, A%

e RS 5

2’b00: HS &%

XCVRSEL | 2’b01: FS &4

2’b10: LS f&4

2b11: £ FS Mk Bk LS [, siE#l LS @

2R i e %
TERMSEL | 0: HS Z&imflife
1: FS &im{tife

SUSPENDM | S

Bellon (1) 2 B IR A
2’b00: SEO
LINESTATE[1:0] o 2’b01: "JIRFE
2b10: KIRF
2’b11: SE1

BRI RES

2’b00: IEH#AE

OPMODE [1:0] | 2’b01: LUKz

2’b10: AMEREAIE A NRZI Jwhl

2b11: AEBNAETHRMGE R 5 P ERIE

DP IO | USB ¥l &

DM (o) USB ¥z &

DATAINJ[7:0] | fi 8bit USB ik

DATAIN[15:8] | i1 8bit USB ik Hdinii A\

TXVLD | E': 8bit KIXHHEHFAE(S S, DATAIN[7:018EA BiE R~ 1=
TXVLDH | E gbit RIS AE(E S, DATAIN[15:8)%d A i~
TXREADY o) RIER YRR AR S
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DS821-1.5

i 1 44

ik

DATAOUTI[7:0]

% 8bit USB s i dfa it

DATAOUTI[15:8]

i 8bit USB S8 i

RXVLD

ik 8bit B2U B IR BE(5 5, DATAOUT[7:01¥E A 2k =

55

RXVLDH

= 8bit BEUEE i AE(5 5, DATAOUT[L5: 814Uk A 2ids

oL

RXACTIVE

PR S S, FoRIRCIRZSHL S I 2 [F 2245 5 JF
IER SR

RXERROR

U IRIE NG, A T RO R R

IDPULLUP

Pl ID R RE, =Rk

IDDIG

UiVt E 7N
0: mini-A
1: mini-B

SESSVLD

A/B MK &G R~ BB R
0: Vbus<0.8V
1: Vbus > 2V

VBUSVLD

F87~ Vbus H &2 A %L
0: Vbus <4.4v
1: Vbus > 4.75V

ADPSNS

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

ADP_PRBEN

ADP &L ss R E 5
1. ffifE
0: MEfE

ADPPRB

$87~ Vbus Hi %
0: Vbus<0.6V
1. Vbus > 0.75V

CHARGVBUS

Vbus 7t L RE(E 5
0: A~7EH
1: @7

DISCHARGEVBUS

Vbus i #EEE 5
0: AJH
1. JEI HE BH

DPPD

DP 2§ I~ 15K R4~ 7 R EAS 5
0: ¥f FHHEHZERT DP
1: A N HER:S DP

DMPD

DM % | 15K KR4 T 4 HL FHAE RE 15 5
0: ¥#F FHHEHZERS] DM
1: A N HZER:S] DM

HOSTDIS

N IEE R NS S, R DPPD #1 DMPD A 1
HIR IR 5 A4 H R

0: FAAMTW &ER

1: BAIMNB TR

TXBITSTUFFEN

&7~ DATAOUTI7:0)% 1 i B o7 45 76 2 75 fdi g
0: AEREAIIHTA
1. fHEEAIIETE

TXBITSTUFFENH

a7~ DATAOUT[15:8]% 11 _E ) Hed £7 38 76 & 75 R
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Uity I 44 % Jim | s
0: AMEEREfIIHA
1: flRfIIAR
PSLSSERIAL 1 3 L e
TXENN | REY FS}SSERIAL N A B BATEARRE S,
ICH A 2L
TXDAT | HAE Y FSLSSERIAL 4 1 B A B R, #4754
TXSEO | WA FSLSSERIAL A 1 B A H 24, 5@ 554 0
RXDP o R FSLSSERIAL 4 1 B A HRL, HdEHIR
RXDM o WA FSLSSERIAL i 1 B A H 2L, FfHEk
RXRCV ¢} WA FSLSSERIAL N 1 B AR, $dhizlk
VBUS IO | VBUS 5%
ID | ID 5%
XIN | miRHEIAN, S 12MHz~24MHz
XOUT o mn R H
REXT | 1%45 1 12.7K N4z HLfH
T 5L
oern o | & EESTI
INTCLK | H SoC &t s 5
CLKRDY ¢} P B PLL B4R Tl
CLK480PAD o HitH 1K) 480MHz i
i (SCAN) 55
SCANCLK | A5 5
SCANEN | i RS 5
SCANMODE | AR RE S, @A
TRESETN | PR AES, KA
SCANIN1 | P EER N
SCANIN2 | e N
SCANIN3 | I sER N
SCANIN4 | e N
SCANIN5 | I sER N
SCANING | P EER N
SCANOUT1 o e H
SCANOUT2 o R
SCANOUT3 o R
SCANOUT4 o R H
SCANOUT5S o R H
SCANOUT6 o R H
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%% 3-27 USB2.0 PHY £ 2
ST ik
BRIk RS S
DATABUS16_8 1. 16bit F A9, B4EHMES CLK iy 30MHz
0: 8bit ZHafr%E, Hf4ME5 CLK i 60MHz
ADP_PRBEN ADP &P U 2 RER 5
TEST_MODE[0] BIST i fH (55
BIST =ik #
2'b00: =% BIST #
Eg—mgggm 2’b01: 4=id BIST izl
- 2'b10: i BIST izl
2’b11: FSBUS BIST #i=\, MMLi#E A EdE
0: 8bit fir% BIST
TEST_MODE[] 1: 16bit fi % BIST
0: Z7[F3f BIST
TEST_MODE[3] 1: FHLEIFR BIST
HSDRV1 FEIKB S S, IE R ER E A T
HSDRVO FEIKB S S, IE BRI E A T
PRI 5
CLK_SEL 0: AMAdEHR XIN/XOUT
1: SoC W#EH 8 INTCLK
T, M a8a%E, B®RiIAME o
0: 1434
1. &M
M[3: 0] 2: 254
3: 3434
15: 15 44
T, N 28 £&%L BRAE 6'0101000
Y2 %63
0 fl 1: ZxH
N[5: 0] 2:2 734
3: 34040
63: 63 /M
TR, = EREdE S, BN 40uA
2’b00: 30uA
C[1: 0] 2’b01: 40uA
2'b10: 50UA
2’b11: 60UA
FFht, BRAE O
FOC_LOCK 0: BiW{E"5 H PLL A%
1. BUES —BEANEHET
3.10 ADC
3.10.1 $FEELA
GWINS-2C/2 #4F INEAERL T — > 8 3818 Hiify 12bit SAR HEHUH; g,
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fe—FARIIHAE, AR, mshS TR ADC.

o A H K IMHz

o ZFAVuE: >81dB SFDR, >62db SINAD
o ZMEPERE: INL<ILSB, DNL<O0.5LSB, T4kf4.

ADC &EH/[E Vr

ef

I B ST DR A e 2 H
VREF_EN=1, fifi;
VREF_EN=0, AMi#igE, BbA, Vref B Veex $2fit,

2 Vref (FRERII, A PF T IRAE Vref: NEBFISMEE .

WESH Veex $24ft, B E 2% VREF_SEL, S 7 M& %k,
AR 10 &I VREF #2145,

3.10.2 w15

3.11 B§h

DS821-1.5

% 3-28 ADC ¥wA{ES

it 1 4 FR Jim | ik

CLK | NS S, IR folk K T4 16 S REEIR
ORI B2 16MHz

PD I W ES, ZESHEA LN, fHitHo

SoC | KA, ORI IMHz

S[2: 0] | WIEERE S

CH[7:0] | YASCBCR EPLITPN

EOC o L

B[11: 0] o AID izt

< 3-29 BiEEFEER

S[2: 0] bk =LA GRS

3’b111 CH[7]

3’b110 CHI6]

3’'b101 CHI[3]

3’b100 CHI[4]

3’b011 CHI3]

3’b010 CH[2]

3’b001 CHI[1]

3’b000 CHI0]

B TR M AT 25 FPGA mtERERI N FH 2R EE . GWINS #%1 FPGA
P RAE T B AR N4 (GCLK), EESERER ST A B BT
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3 EMNH 3.11 I

GCLK %, ML T mud a8 HCLK B2Yi. thah, R4t T 8iAH3(PLL)
SN B BRI

3.11.1 £/ Eh 4L

GCLK 7£ GWINS %71 FPGA 7= i 4% G BR 4347, 47 L R AN 2R,
A RIREAE 8 4N GCLK M4 . GCLK [ A s Ik b 5 A0 455 4 FH (1) I e o N A5
FAAD M 388 A 2R WU, A P P IR b i N B B B A B A K B A 1

3-47 GWINS-2C/2 Bthi& iR

1/0 BankO

exueg o/
—
Pyl
™ueg O/

B

1/0 Bank2

| 1oBank || HCcLK

3-48 GW1NS-4C/4 BHhi& iR

I/0 BankO 1/0 Bankl

| L B |

T

aolueg O/

B

| [ ]| |

1/0 Bank3

[ JioBank []Heik
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3 EMNH

3.11 It

DS821-1.5

[# 3-49 GCLK &R R=

GCLKO

A
1:95
i
&

\ T:96 /

3000

GCLK1

GCLK2

3000§ 3000§ 3000§

A

\ 95 \
{}
<&

\ T:95 /

\T/

3004

A
T:95
1r
&

\ Ti9s /
3000

GCLK3

Oa

A
T:95
{}
&

\ 195 /
\T/
3000

RIRL GCLK4

Oa g 30

A
T:95
i
<L

\ Ti95 /

v

CE

GCLK5

oa 30

-

(%]
m
-
m

C SEL

)

O

e
@
k=

A
/ 198 \
1
<L
\ Ti95 /

ECTORI[3:0]
1

GCLK6 | g
< @
GCLK7 | g
< @

(%]
m
L

KRR

T

O
5
o

e
w

2

%)

m

m

<

!

i

i
i

m
9]
4
]
e
«

:0

GCLKO

GCLK1

GCLK3

GCLK4

GCLK5

GCLK6

GCLK7

i

GCLK2

ZIER

i#jid DQCE(Dynamic Quadrant Clock Enable) m] 73] /55 ]
GCLKO~GCLK5., *X[# GCLKO~GCLKS5 Kf%l, GCLKO~GCLKS5 Xz [r] P &3

WHRAEREE, Wi ERC 7 S0 SR Th e .

3-50 DQCE &R EE

CE | » D

A

CLKIN |

DQCE

}{ - CLKOUT
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3 4 /A 311 I

R IR GCLK6~GCLK7 i1 DCS(Dynamic Clock Selector)#5 4],
Kl 3-51 i, PERIZHETFT LUET CRU 78 DUANR B N 2 A 5has e,
ANty 0 DB b

3-51 DCS #OREE

CLKSEL[3:0] [ >—4—»

SELFORCE .

CLKO

T DCS [ CLKOUT
CLKL
CLK2 S

CLK3 [ >—>

DCS A AKC B A AR J LA
1. DCS Rising Edge & =

RPFE S AR RN B BT R N & 1, AR B 1) BT
Ny, aniEl 3-52 Fross
3-52 DCS Rising Edge &3 TR FREE

CLKSEL[U] Js‘.\.’itcﬁ to clkd at next clkl rising E:IgE|

\At next clkl rising edge ocutput goes to ™1™

CLKSEL[” At next cli rising edge ocutput goes to "1
CLKD
CLK1 _ | | | | L & I | | | I | | | / l | |
ST e e T e O s Yy O e O O I
2. DCS Falling Edge #i5{,
HIAE 24 ATCE PRI B AR N B S R N R O, BTN Bh (10 1 PR Jm e
NH B, 0P 3-53 fias.
3-53 DCS Falling Edge X TR FREE
CLKSEL[U] Q switch to clkl at nest clkd falling qul |
CLKSEL[1] \ ;\\At next clkD falling edge cutput goes to™0" | At next elit falling edge cutput goes to "0
CLKD
CLK1 N [ f | | ]
CLKOUT l r l /

3. Clock Buffer &=,
AR, DCS faith i i) Clock buffer.

3.11.2 HiAEE
BRI BR R — b B s il BB, TR BAE R (PLL, Phase-locked Loop).
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3 LEA 4R 3.11 B
F FH AN 5N 225 I oS 5 15 1A B N SR 15 5 AR AR AL
GWINS #%1 FPGA 7= ] PLL B RERS R4 T LASE A (P BP AR , 8
TLHC B AN [E 2 20T DA AT B R S R B (R A o3 )« ARAL . 5
LA B SE T e
PLL B f 25 M HE B an B 3-54 Fhior.
& 3-54 PLL ;== E
IDSEL[5:0] ODSBL[S:O]
a )f D';Ct;(égr > LOCK
CLKIN > » IDIV —>|
PFD N > CLKOUT
+ —» VCO —» VCODIV >
CLKFB [>——> P >
D—» FBDIV —> « | LPE |e> Ps&DCA > > CLKOUTP
[ ‘ ) tj—» DII3V ———— > CLKOUTD3
FBDSEL[5:0] > % R
j—’ = 4>D>D CLKOUTD
Lo fa "

Fo0 ]

RESET RESET_P RESET_| RESET_S DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

PLL [ &I ehE S 0] DL A5 PLL IS 2hE d N, ta] DL iE T o8
et XA R EME S . EIENEE S B E RS S . PLL RIS 5]
PLEANE PLL S5 5 B I E N, 0] DUl G2k ok 2= 1 4 R i S
Ty EIEREME S BB E S .

GWINS %% FPGA 7= i PLL MEREM -

® CLKIN #iyiH: 3MHz~450MHz
VCO E#i%TuE: 400MHz~1500MHz
e CLKOUT #iHi#nZJuk: 3.125MHz~750MHz

PLL A %% N8 CLKIN 3E4T AR 5 (40 20450, i+ H AR R

1. fCLKOUT = (fCLK|N*FBD|V)/|D|V

2. fvco =rcLkoutropiv

3. fCLKOUTD = fCLKOUT/SDIV

4, fPFD = fCLKIN/IDIV = fCLKOUT/FBDIV

vE!

o fouan NI £ CLKIN 4.

e foicour A CLKOUT FI CLKOUTP i o

o foikoutn N CLKOUTD K445, CLKOUTD &y CLKOUT 4343 J& fmst 4

[ ] prDy‘j PFD %—%*Eiﬁ%’ fPFD E’EI_XA/J\{EZ_\A/J\H: 3MHZ°
B A]3E i 15 %% IDIV. FBDIV. ODIV. SDIV k15 21| {4 2 [f 815 5,
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3 EMNH 3.11 I

PLL 3 1€ X Uk 3-30 s,

%< 3-30 PLL #5OE X
ity I 44 % (Eke] i
CLKIN [5: 0] A SEN A
CLKFB LTIPAN S NELETTIN
RESET HIA PLL ¥ AL
RESET P LN PLL %W (Power Down) {5
RESET | HIA IDIV 155
RESET_S LTIPAN SDIV #1 DIV3 455
IDSEL [5: 0] A A DIV AE, JiH 1~64
FBDSEL[5: 0] |#A SR FBDIV H, Vil 1~64
PSDA[3: 0] LEIN BN S(E T A %)
DUTYDA[3: 0] |#iA BNAS 7 23 e CF BRI 20)
FDLY [3: 0] TN CLKOUTP 375 fE iR #% il
CLKOUT it TCARALAN 5 2 LR s A
CLKOUTP i Hh A AL AN 5 2 LR s e
N K H CLKOUT Bf, CLKOUTP 43444 (1 SDIV
CLKOUTD ity B
N 5 [ CLKOUT B{, CLKOUTP 434l 4 i1 DIV3

CLKOUTD3 | Hith SV BEE], DIVE AR E N 3)

PLL #/E R 7m:
LOCK i H 1: BiE;

0: K&

3.11.3 SiEATH#

GWINS %741 FPGA 7= 5 ) Eis i 4 HCLK 7] RLSCRF 110 58 i s 1 A 4k
PeEtr, 2T T TR YR 8 [F) 20 S AL Sz DO w1, wi &l 3-55 Fiws

3-55 GWINS-2C/2 HCLK & E

1/0 BankO
| L |
T
o — 0
W L R L w
Q QD
A H
B
| . |
1/0 Bank2
| 1oBank || HCcLK

DS821-1.5 67(101)




3 SN A 312 K&

& 3-56 GWINS-4C/4 HCLK 7~ EE

1/0 BankO 1/0 Bank1
| Em |
= —
3
| Mg
=B
B
| L[ |
1/0 Bank3
[ JioBank []Heik

3.12 K%

fE% CRU A RFM 78, GWINS #71 FPGA F= i fit 7 RiEF &1
KB, G T M flae, ER sl empEHrES.

3.3 £ /EEN

GWINS #7%1 FPGA I B & — N THN SR E BN, HiEEE
SR N ERR AR, W AR R DIRS B AL e R B FED AL, CFU A 1/O H i
ZiAF s YAl LIS B .

3.14 RIEECE

GWINS %71 FPGA 7= 537 H SRAM 2Rl Flash 4afi. Flash Zfif
REEE N Flash gifEt 3235 A4 Flash 4afs, 14k, GWINS-2C/2 #51t
Y5 DUAL BOOT IhiE, F 7t a] DURYE B & 75 BOR AT & $E 20 75 4k
6 Flash H1,

GWINS Z7%1 FPGA F= ik 1 32 el Fd H 1 ITAG BCE A4, 32
FrE o2 S 1) GowinCONFIG i B, HF£ik 6 Mifizl: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. fifg #3531
JTAG F1 AUTO BOOT #5. F 7 AT it & Mode B3 5 75 B0 2w A2 L B A X,
FEAZRHE S L UG290, Gowin F 51 FPGA /=ih 2 FEH & T -

3.14.1 SRAM %1%

GWINS %% FPGA 7= # SRAM Zmfs, Bk L H G 5 B E B Faic &
i

3.14.2 Flash $R#2
Flash 4 F2 (A0 B BORAEE N Flash 896, FHUS, oS S0
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3 EMNH

3.15 Jr N d ik

M Flash #.ei%i% 3] SRAM fic & 0. 78 oS F LA =R W el a] BL5E e
PWHIBCE, XPECE RN “PUl i sh/BER 537, GWINS &% FPGA
P I SZEFAMER Flash R AAX0UR s, FEgnverlig S Il UG290,

Gowin # 2 FPGA /= in 2 F2 i & F -

3.15 A&

DS821-1.5

GWINS £%1 FPGA 7l Wik 17— R Ndhdik, A dedR G2 Ot nl g fE i
FHP ol iR B2 AT IA £5%, miRid Ry MSPI g R B it i i

GWINS-4C/4 #3407 N R SZ R P T B B 4 H i .

Fr A ERIR R DO P s 3R g B, B RO E RS, ATLERTS
215 64 TR PR

GWINS-2C/2 #3441 7 P 4 B B 3R o A 0N -

GWINS-4C/4 #3410 7 P 4R H B R 3R o A 0N -

!

fout=240MHz/Param

fou=210MHz/Param

o [B% Param ARLESH, WM 2~128, R FHEEL

R 3-30 ML 3-31 F128 1 7 B IRIER 0 MR, BRI . HoRHR
ANSELE A /D B AR

% 3-31 GWINS-2C/2 & F A ERA IR/ M S ik IR

| HiR 50 B (5" i

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 120MHZ?
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3 EHIN R 3.15 Fr 4 fm ik

% 3-31 GWINS-4C/4 &4 F A S&IREER 5 i 3732 1 IR

e | iR R AR K ARz

0 2.5MHz* 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz

3 6.0MHz 11 9.6MHz 19 25MHz

4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZ?
!
o [1]ERIN AR

DS821-1.5

o [2KEHIE, AiEH T MSPI 4 fEs

o [BIAKEAARSH, MURANRE.
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4 B 3.15 Jr N d ik

S

7E!
FEVAEHERE I AR S AF L ARV A v 2 AR A, R AR 2R I AR v Bl ) e
WS, Fz UG SR ) TAR 20 S ARG A5 50 T IR % T AR
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4.1 TAE%ME

4.1 TE&%H

4.1.1 X FATEE
+w 41 B R AKSEE
4R ik BAME | KA
Vee % HL -0.5V 1.32v
Vecox I/0 Bank HJ% -0.5V 3.75V
LX WA i A4 B L e -0.5v 1.98V
Veex UX A S48 By i -0.5V 3.75V
LV RRAS S4Bl L -0.5v 3.75V
Storage Temperature B IR -65C +150°C
Junction Temperature g -40°C +125°C
412 HETIEEHE
< 42 HETIECHE
£ A w/ME NI
Vee ZH 1.14V 1.26V
LX FA#44F 1/0 Bank FiJE 1.14V 1.89V
UX A4 110 Bank HiJE
UX JiA 85 1) Voex it KT8 55 T Vecox 1.14V 3.465V
Vecox LV MA 514 1/0 Bank L& 1.14V 3.465V
LX A #3448 L s 1.71V 1.89V
UX FRA 24t Bl L
UX A EAF ) Veex 7 R T B0 25T Vecox 2.375V 3.465V
Veex LV A S 4 B L 1.71V 3.465V
ghim ()
Ticom (Junction temperature Commercial operation) 0C +85C
SEIR (TR
TInD (Junction temperature Industrial operation) -40°C +100°C
e

DS821-1.5

AR R E(E BiE S % UG822,GWINS-2&2C Pinout Fit, UGS824,
GW1NS-4&84C Pinout.
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4 AR 4.2ESD 1
4.1.3 BFE EFARI=R
*®4-3 BiREFFE
EAS P m/ME SR =IN <
RS L ETHRER
Travp (Power supply ramp rates for | 0.01mV/us | - 10mV/us
all power supplies)
4.1.4 SRR FFE
R 4-4 PABRREHE
EAS P =1 /0 K7 = PNEL
Ins ?ﬁi)\lj}t%o?ﬁ) leakage current) O<Vin<ViH(MAX) Vo 150uA
4.1.5 POR %1%
R 4-5POR B[ESH
EAS ik m/ME R KH
POR /{4 | Power on reset voltage of Vcc TBD TBD
4.2 ESD 14 g¢
%% 4-6 GWINS ESD - HBM
e GWINS-2C GWI1INS-2 GWINS-4C GW1NS-4
CS36 HBM>1,000V | HBM>1,000V
CS36U HBM>1,000V | HBM>1,000V
QN32 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
% 4-7 GWINS ESD - CDM
e GWINS-2C GWI1INS-2 GWINS-4C GW1NS-4
CS36 CDM>500V CDM>500V
CS36U CDM>500V CDM>500V

DS821-1.5
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4 AR 4.2ESD MfE
QN32 CDM>500V CDM>500V
QN48 CDM>500V CDM>500V CDM>500V CDM>500V
LQ144 CDM>500V CDM>500V
CS49 CDM>500V CDM>500V

DS821-1.5
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43DC HAS

4.3 DC S 4514

4.3.1 #EFTIEEE DC B S4F1%
& 4-8 HETIEEEA DC RS HHE
ZFK o %M H/ME HARME | RKME
/O i AN B I | Veco<Vin<Vin(MAX) - - 210pA
Iyl (Input  or 1O
Ieakage) 0V<Vn<Vceo - - 10pA
110 L7 L
lpu (/O Active Pull-up | 0<VN<0.7Vcco -30pA - -150pA
Current)
110 FHiHL i
IPD (|/O Active VIL(MAX)<V|N<VCCO 3OHA - 150“A
Pull-down Current)
SR PR T B
ESEsd= M
lgHLs (Bus Hold Low | Vin=ViL(MAX) 30pA - -
Sustaining
Current)
KR LRFE i LI
FreL i
lsHHs (Bus Hold High | Vin=0.7Vcco -30pA - -
Sustaining
Current)
SR PR T B
i 2k HL A
| = 0=V sV - - 150pA
BHLO (Bus Hold Low INSVcco H
Overdrive Current)
SR LR i F T
B
| L~ 0=V sV - - -150pA
BHHO | (BusHoldHigh n=Veceo H
Overdrive Current)
SRR i A R
Veur Hi % (Bus hold trip ViL(MAX) | - Vi(MIN)
points)
1/0 HLZ
cl (I/O Capacitance) SpF 8pF
Vcco=3.3V, Hysteresis= Large - 482mV | -
Vcco=2.5V, Hysteresis= Large - 302mV | -
. o | Vcco=1.8V, Hysteresis= Large - 152mv | -
WOA R o0 YSeTesnT ~a19
v (Hysteresis for | Vcco=1.5V, Hysteresis= Large - 94mV -
et Schmitt Trigge | Veco=3.3V, Hysteresis= Small - 240mV | -
inputs) Vcco=2.5V, Hysteresis= Small - 150mvV | -
Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
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43DC /P

4.3.2 BSHIR
% 4'9 %,{&EE JIL
A ik R | B w/IME HAYAE wNE
Core Hi Vi H It TBD TBD
lcc Veex=3.3V | UX A | GWINS-2 | TBD
VCCX=2-5V
Veex H ¥ H TBD TBD TBD
| (Vour=3.3V) UX fiA | GWINS-2
cex Veex HLOJE H VR UX Bk GWINS-2 | TBD TBD TBD
(VCCX=2-5V)
JE LR GW1NS-
leco I/O Bfimk ZERA I UX A S-2 | TBD TBD TBD
(Vcco=2.5V)
JnZk s Core HL i EB GWI1NS-2 | TBD TBD TBD
| g
cc /ﬁi (Vccx:3.3V) UX Hﬁz,i
AN Veex FUIEHL GWINS-2 | TBD TBD TBD
| s
cex Y)ﬁ (VCCX:33V) UX H&ZIK
HnZkE 110 Bank B TBD TBD TBD
lcco F B UX A | GWINS-2
(Vcco=2.5V)
(T C M TBD
lec 22%@ F Core Hi, 5 Hf, LV Bk GWINS-4 TBD TBD
ANV TBD T
locx %ﬁ TVeox IR |\ ek | Gwins-4 BD TBD
(IS 1/0 B TBD
leco jﬂgi@% ank LV B GWINS-4 TBD TBD

DS821-1.5
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43DC HAS

4.3.3 1/O HEFTE&H
+® 410 YO HETESRM
o 3R A Veeo(V) NI R A Vree(V)
BAME | AYAE BAE | BME HAME | ROKME
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 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_lI 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33_I 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_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 3.465 - - -
LVPECL33E | 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 25 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D Il | 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D Il | 2.375 2.5 2.625 - - -
SSTL33D | 3.135 3.3 3.465 - - -
SSTL33D Il | 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D Il | 1.71 1.8 1.89 - - -
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43DC HAS

4.3.4 85 I/0 DC BS54

R 4-11 Bi% /O DC 5414

SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)

4 4

8 -8

Iﬂch:lTng?S,% -0.3V| 0.8V 2.0V sev| Y VeeoOAV 12 12
24 | -24

0.2V Veeo-0.2V | 0.1 | -0.1

4 4

8 -8

LVCMOS25 | -0.3V | 0.7V 1.7V sev OV Veeo 04V T
16 | -16

0.2V Veeo-02V | 01 | -01

4 4

0.4V Veeo 0.4V | 8 -8

LVCMOS18 | -0.3V | 0.35*V¢co 0.65*Veeo | 3.6V TERET
0.2V Veeo0.2V | 0.1 | -0.1

0.4V Veeo-0.4V 4 4

LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veeo | 3.6V 8 -8
0.2V Veeo-02V | 01 | -01

0.4V Veeo-0.4V 2 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Veeo | 3.6V 6 6
0.2v Veeo0.2V | 0.1 | -0.1

PCI33 -0.3V| 0.3*Vceo 0.5*Veco 3.6V| 0.1%Veeo| 0.9Veeo | 1.5 | -05
SSTL33 | | -0.3V| Vrer0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Veget0.18V | 3.6V | 0.54V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V| Ver-0.18V | Vage+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vaer-0.125V | Vage+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vegrt0.125V | 3.6V | 0.40V | Veco-0.40V | 8 -8
SSTL15 | -0.3V| Vaer-0.1V Veget 0.1V | 3.6V 040V | Veco-0.40V | 8 -8
HSTL18 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 8
HSTL18 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
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4 SR 4AAC JF R
y—]
4.3.5 4y /O DC B 54514
& 4-12 £4 I/O DC BBS %%
LVDS25
LR e AR A NI % BRI 5 o NI - <X 172
LD ERES
Vina,Vine (Input Voltage) 0 2.4 V
LN LR Half the Sum of ]
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
s Ay . . Difference
V1Hp ﬁﬁiﬁﬁljﬁﬁ(mﬁerem'al Input Between the Two | £100 | - - mV
reshold) Inputs
\ Power On or
Iy fi A\ AL (Input Current) Power Off - - +10 | pA
5y H1 7 FL - (Output High Voltage _
VoH for Vop of Vo) R =100Q 1.60 V
1% H S (Output Low Voltage B ] ]
VoL for Vop of Vo) R =100Q 0.9 V
7= *ﬁ LR (OUtpUt VOltage (Vop - VOM);
Voo Differential) R1=1000 250 1350 1450 | mVv
A3 O = R S £ S R A |
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos 4114 221 (Output Voltage Offset) (F:/EP1 000 Vow/2, | 4 195 | 120 | 1375 |V
=
i HH F E A 4L (Change in Vos ) ]
AVos Between High and Low) 50 mv
ke s Vop = OV k%
I % L op. - - 15 mA
s FE % HIR i
4.4 AC FFX45i4
4.411/O RE
& 4-131/0 Fite8 ¥
P s L Min Max B
fuax 1O 5 KAHA GWINS-2 | - 150M Hz
; LVDS K GWI1NS-2 - 400M Hz
/J\> 3
MAXVDS A GWINS-4 | - 750M Hz
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4 AR 44AC FF A
4.4.2 CFU FFX5¢
3R 4-14 CFU NfF&#
" TS5 o
S $ik — L
Min Max
tLuTa cru LUT4 Z%EIR(LUT4 delay) - 0.674 ns
tLUTS_CFU LUTS ﬁjg(LUT5 delay) - 1.388 ns
tLUTG_CFU LUT6 ﬁjg(LUTG delay) - 2.01 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delay) - 2.632 ns
tLUTS_CFU LUT8 EE(LUTB delaY) - 3.254 ns
¢ B AL w7 A7 45 i LI [H] (Set/Reset to | 1.86 ns
SRCFU Register output) '
¢ I b 30 27 47 45 H H I 1E] (Clock to Register | - s
CO_CFU output) .
4.4.3 I /O F Rt
= 4-15 SMEBFF L4
Y L 0 oy
\ ) VA
: Min Max Min Max
Clocks TBD TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay | TBD TBD TBD TBD TBD TBD
General /O Pin| pn \1gp  |TBp | TBD | TBD | TBD
Parameters
4.4.4 Gearbox FF X414
& 4-16 Gearbox I FZ&3
R s HLRY{E =R }v2
FMAX ppR 2:1Gearbox i N\ K 4 TBD MHz
FMAXpesa 4:1Gearbox i N\ 5 K FE M TBD MHz
FMAXipess 8:1Gearbox i N\ K 4 TBD MHz
FMAXvipeo 7:1Gearbox i N\ 5k T4 TBD MHz
FMAXipes1o 10:1Gearbox i A\ Kk -4 TBD MHz
FMAXipesi6 16:1Gearbox i A\ i K -4 TBD MHz
FMAXoppR 1:2Gearbox #i N\ f K EH TBD MHz
FMAXOSER4 1:4Gearbox iﬁﬁ)\ﬂ%jﬁﬂ‘ifﬁﬁ TBD MHz
FMAXosers 1:8Gearbox #i N K 4 TBD MHz
FMAXovipeo 1:7Gearbox #i N K E 4 TBD MHz
FMAXOSERlo 1:10Gearbox iﬁ])\ﬂ%jﬁjﬁb@j TBD MHz
FMAXoseris | 1:16Gearbox it N\ K 3= 4 TBD MHz
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4 4AAC FFRHFE

4.4.5 B-SRAM FF 454

% 4-17 B-SRAM B F&%

N N o
fr
47 fiik Min | Max | T
BSRAM i3z #l1 11k / 4w 1 ) 4 21 4 HS ZE B
tcoaD_BSRAM (Clock to output time of read |- 5.10 ns
address/data)
. BSRAM i th 27 17 #5 (1) I &b 2 4 th i i) | 056 | ns
COOR_BSRAM (Clock to output time of output register) '
4.4.6 DSP FF&45
% 4-18 DSP BFES %
" " SR o f
4K ik Min [ Max | T2
; B N BF A A% 0 I b 3 B S 4E I (Clock to | 4.80 ns
COIR_DSP output time of input register) '
¢ i 7K B A A% (0 I b 30 B S %€ I+ (Clock to | 2.40 ns
COPR_DSP output time of pipeline register) .
; Byt AF A A% B0 I b 3 B S ZE I (Clock to | 0.84 ns
COOR_DSP output time of output register) '
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4 B HE 4 5Cortex-M3 HL A
4.4.7 i A& <FrtE
+ 4-19 FARRFESH
LR Pt B/ ME BT P NEN
R AR
(0~ +857C) GW1NS-2 114MHz 120MHz 126MHz
e R AR
f (-40 ~ +100°C) GWI1NS-2 108MHz 120MHz 132MHz
MAX SRy %
AR A GWINS-4 118.75MHz | 125MHz 131.25MHz
(0 ~ +85C)
R AR
(-40 ~ +100°C) GW1NS-4 112.5MHz 125MHz 137.5MHz
tor BB S 43% 50% 57%
toparr 0 b 5 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.8 FIHEIAFF
& 4-20 HiETFES
LH# | i x/IMA LA S ONIEN
Fin NP B 3MHz - 450MHz
Fuco JEFE IR e i Bl AR 400MHz - 1.5GHz
Fout o AR Fvco/128 - Fvco/2
tor fitH g Duty Cycle - 0.0625T
TPAS *H'fﬁiﬁ%ﬂ%}ﬁj& - 00625Tp||
4.5 Cortex-M3 BB S 4514
45.1 DC lﬁ,’%ﬂ%’l‘i
= 4-21 @R
KA
55 ik dfr
7 . M N
lvee VCC fe KHLR 100 mA
lvss VSS K H I -100 mA
ling I HELR +/-5 mA
452 AC lﬁ,’f\.ﬁ'l‘ét
%= 4-22 Biph %
FA
5 ik PRT
7 . BME Bkt
fhcik AHB B4R 0 30 MHz
fecLk APB I £ 5% 0 70 MHz
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4.6 JH 7 INAF B SR E(GWINS-2C/2)

4.6 A PINFREBS4F1E(GWINS-2C/2)

4.6.1 DC BBS %54
& 4-23 GWINS-2C/2 SR PR DC RS
o " FA% o

=) i3 YN el LA
IVCCread Ve BLERAE HL - 1.4 mA
IVCCXread | Veex B HLIR - 0.6 mA
IVCCoprog Ve HHERIEH - 0.2 mA
IVCCXprog | Veox HERIEHLR - 2.2 mA
IVCCerase | Vo HEFRERIEHLIR - 0.2 mA
IVCCXerase | Veox #EER#AE HLI - 2.3 mA
libLe-vee Vce IDLE HR - 10 UA
lpLeveex | Veex IDLE HLIR - 100 uA
I i N R FLIAL - 0.1 UA
lLo i 1 U LR - 0.1 uA
Vonee WEIE AT | 1.14 1.26 %

wEIEFFa A | 1.176 1.224 %
Vomcesy B EACE A Aa LT | 0.94 1.06 %

wEIEFFa ) | 0.97 1.03 %
Vi B N HT - 0.1*Vcc v
ViH PN 0.9* Ve - \Vj
VoL A - 0.1* Ve V
Von it e T 0.9* Ve - \Y
trroG B AT 8] - 30 us
tser TUHEERR IS TA] - 2 mA
tver R RRIN 7] - 10 mA

DS821-1.5
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4.6 JH 7 INAF B SR E(GWINS-2C/2)

4.6.2 AC BB S 454

£ 4-24 GWINS-2C/2 B4 RINEFERFSH

FA%

5 L i
N BME | okl .
tAS Hiuhik 2T (A 2 - ns
tHS Hb bk PR AR A ] 2 - ns
tS 5 R [ 4 S ] 5 - ns
tH 5 R [ O HRE IS ] 5 - ns
tDS B 3 ST (] 5 - ns
tDH B AR (] 5 - ns
tAC - 30 ns
ACR B R [A] - 80 s
tHZ i FH ] OE 28 A 5 >F [ st 1] 3 - ns
tAE AE 5 HE P[] 10 - ns
tAEL AE 1% H i (1] 10 - ns
tAAD FEEEVE N AE 3 AE IR [A] 30 - ns
tAADR [0 FRA&S N AE 3] AE SEIR I [H] 80 - ns
tTR NVSTR 7% TBIT TSt ia) | - 100 ns

H¥/E T NVSTR EFHEE] TBIT
tTF R 1] ] 30 us

TUERREEAE T NVSTR _EFHEA S
(TF TBIT TR - 2 ms

B R E S NVSTR _EFHE S
tTF TBIT IR i ] ) 10 ms
(NVSTRH IH\IﬂL\I/‘EﬂSTR ETHEEI AE LI GREE | ) ns

N AL ==
NVSTRL HNHL\I{EHSTR TR TBIT FRERIREF | ) ns
tCS CS Z7E 10 - ns
tRCH BEEEE T CS PRIFT ] 0 - ns
tWCH BAET CS {43} a] 10 - ns
tECH BEREE T CS fRFHT ] 10 - ns
tDOH AE 1 %03 BE S e Ta] 5 - ns
tOS TEAS BE g N (] 1 - ns
tOH TEAS BE R FFET (A 30 - ns
tOHR B PRAS T A e OR R[] 80 - ns
DS821-1.5
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4 AR 4.6 J J INA7 B AUREE (GWINS-2C/ 2)

4.6.3 HAFRTFFE
-1 ERIEMR
ook DY~ T o

¢ » v
TtAs tAH | .

e X SR S A e s N

[or) [
,

i“'t{ZST tAADHAADR .
cs £ L
1 tos L' tOHItOHR = m
OE # ) , & i 5 p—
" ACHACR ' ‘Ei' * ACHACR .'d “W’
pouT — (. . aae

E 4-2 BHEEER
aor IS sy

v
1
b

e oy ré- o » . o o e "
] ':
s F = L
o tH ': ‘
PROG _ - !
voms 1DH i ‘
S — N
— TR
NVSTR tNVEiTRH?‘d Yy L
— — E y
TR L | HNVETRL Ll :
TBIT £ e e

& 4-3 TTBRREER
ADDR
——— "

1

F-

tAS 1 tAH : tAEL 'i"' tAE g
AE T % ¥ i
s "
CS PSS W
e i
- tH !
SERA AL ey / %, :
“—n :
HMVSTRH! "‘H"‘
NVSTR p ' v .
TR VtNVSTRL '

T TN /X
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4 AR 4.7 P A7 i SR (GWINS-4C/4)

E 4-4 FEREBPRER
ADDR SRR
T, " e .
BE wam : tAEL ; tAE
o %
==
cs S L-\ -
e L B — :
E t5 1) tH ! :
MASE < . , * ;
tHVSTRH! -
: ! tEGH
NVSTR ¥ W £
: ' NUSTRL :
B bk X

4.7 A PINFR S41E (GWINS-4C/4)

4.7.1 DC BS54
 4-25 GWINS-4C/4 24 PR DC S FiE

" B NE L. | Wake-u

B/ ZH Ve® | Voor B kel Pl spm

N -1 =) S =] <

;7; ) j;%l A (w 219 |05 mA NA \B;—TI:JI\ET%TOEE 525 100%,

B loct? 0.1 12 mA NA -

BB 0.1 12 mA NA -

TR AR 0.1 12 mA NA -
XE=YE=SE= “1” , 7F T=Tac

_— . F| T=50ns Z[8], /O KIHERN

gg??if_%ﬁ leco 980 25 HA NA OmA. T=50ns 2 Jqi, WEkEt
BRI, /O IR N EE
ML FE

A Isg 52 20 WA 0 Vsss Veex A Vee

o [1[iXEeBUE N ER A HEAE, EEBRES S T 1% P ERE;

o [2]lcca TE Trew AN RIS b o S U155

- Z_\‘fcitl: Tnew< TaCC

- Thew = Tacc

- Tace<Tnew - 50nSs: lcc1 (New) = (Icca - lec2)(Tace/ Thew) + lcc2

- Thew>50ns: lcc1 (New) = (Iccr - lec2)(Tace/ Thew) + 50NS*lcco/Thew + Ise
- t>50ns, lcco =lsp

e  [3]M wake-up time [fIZ M ZIFF4E Ve L2KT 1.08V.
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4 AR 4.7 P A7 i SR (GWINS-4C/4)
4.7.2 AC ES ¥
& 4-26 GWINS-4C/4 B A IR ERFSH
EPak =y ZH (57 /ME NI LEE (A
WC1 - 25 ns
TC - 22 ns
iy fi i je 2 BC Tace” - 21 ns
LT - 21 ns
wC - 25 ns
O R o B HCH R A7k 2 S I (1) Thvs - us
A AL DR TS 8] Thvh - us
B AL DR AT IS [R) CREAR B R) Thvht 100 - us
B AL it 3] Yot A2 2 SIS ] Togs 10 - us
R R I 1) Togh 20 - ns
5 I [A] Tprog 8 16 us
5 HE RS I ) Tuwpr >0 - ns
PR R FF IS 1] Twhd >0 - ns
MG 5 25 HE bR LB ] Teps -10 - ns
SE F TR AF g ST [H] Tas 0.1 - ns
SE Jik i 1) e FLFA I ] Tows 5 - ns
ik 2 LI [R] Tads 20 - ns
M hE PGS DR AR N [A] Tadh 20 - ns
B G ORAF I ] Tan 0.5 - ns
WC1 Tan 25 - ns
- . TC - 22 - ns
gi‘gﬁfﬁi&hﬂ%& i) BC i 21 i ns
LT - 21 - ns
WC - 25 - ns
SE ke - B[] Trws 2 - ns
P A ] Tiev 10 - us
Bl A7 i B 1] Thy* - 6 ms
PEBR T [A] Terase 100 120 ms
BEAR PRI 1) Tme 100 120 ms
L BB Wake-up B [E] Tuwi_pd 7 - us
FEHLER SR I 1] Tsbh 100 - ns
Ve BT 1] Tps 0 - ns
Veex PRIFIR [A] Ton 0 - ns
!
o [1XLLEEME T RE SR .
o [2IXLEEHUE I B A, FESLPRE P S A R
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4.7 B P INAF BRI (GWINS-4C/4)

o [3]#f5 5 XADR.YADR.XE Hl YE 15 5H X5, Tace KITFEGIT Ay SE 15 51 EFHE.
FLEL G DOUT #IRAF B 2IFE T — A B E T 46

o [4]Th, W IHAS BRAETF A6 BIHARE N — IR EERRRAE 2 BT RARW 8], 6] — A HbEAE T — Ik
BEBR AT REME S NPIR A — AN R ICTE N — IR EEBR AT B S N I o IX FHER
W HE T 2 A .

o [SITAMMIEHA Ins ) ETHAES [E AT 1ns (17T B AS H]

o [6]#=Hl{E T X\ YADR. XE 1 YE {5 5 7 % 2/ IREF Tage HINFE], Tace A SE ) ETHE
AT 4R -

4.7.3 #R{ERFFE

& 4-5 F PINFIRBRERF

KADR

XE
YADR

| Tas ! =:
YE ' iy

/ [ e /
SE ) Tews =:= Trws \ * ::

#
Tdh

& 4-6 A PINERERIEFNF

Trws .
; % I g
i: Tace » " Tacc »
—
—

SE
ERASE
_'Twhd‘_

¥ADR ;

— ToPe
XE A N
YADR
YE
DIN

Twer : . ‘TT—W.,I
PROG + ;E = s S

NVSTR + ¥ = o S

DS821-1.5

88(101)




4 8ADC /5

& 4-7 B FINTFR R R IER R

YE o 1
SE -
XADR I
YADR
—p TS

XE L T
ERASE : Tuh .

o Twpr Tnvs - Terase ;Iﬂ Tnhv ™ i Trgov [
NVSTR T % + b !

4.8 ADC BS54
4.8.1 ADC R FF

ADC MR FERLAI A 5 B 3 58 iddin 20 A5 5 75 22 16 /NI B B 4,
BT 4 ANl S R SRR RE R, 5 12 AN 8 B Sk H#E4T SAR &2, E
AR 5 . ECO 5 57528 16 AN MRS A s T, RoR — IR EE 5 1
B HdEE EOC 1 ETHE i .

4-8ADC ¥:#FlF
< 16 cycle >
< 12 cycle >
BagA — e
S taipigipipipiniaipipipipiaipipipiaipipiipiy
— S '
T '
s0C _ﬂ
A B ! y
e
EOC ).{_\
_h:'I':I_E:‘_
B[11: 0] INVALID X BN
DS821-1.5
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4 8ADC /5

% 4-27 ADC B &%

pous " FrE o
5 Eiiipu YN e AL
CLK B ] 62.5 - ns
Ts SoC Z 7 [H] 0 - ns
Th SoC R HFH [A] 10 - ns
Tb_Eoc EOC ZEiR ] [H] - 135 ns
To s o R B A AR I [ - 16 ns
4.8.2 BS45MESH
%= 428 ADC B5 ¥
" " Firs N
oA it /M P pE | o
DC ¥ /&
fi e PSR iR 12 bit
INL LA 5> +/- 0.84 LSB
DNL LT +/- 0.46 LSB
T 1w 2 Gz 0.45 %FS
R W IR E 0.02 %FS
[ZEPRITIN
CHI[7: 0] P Sy N 0.01*VREF 0.99*VREF | V
CIN EETPNEER S 11.52 pF
i g ST
SoC PRI E S 1 MHz
CLK F A 16 MHz
il | B iR 12 I 4
HAFES
64.8(Fin=1.47K) DB
SINAD (EL =4 :
62.6(Fin=107K) DB
SFDR T — 84.9(Fin=1.47K) DB
81.7(Fin=107K) DB
o -104(Fin=1.47K) DB
Hbz R -87.1(Fin=107K) DB
o -94.1(Fin=1.47K) DB
Hb3 SUERRA -80.6(Fin=107K) DB
o -87.2(Fin=1.47K) DB
THD SIEBRRE (T :
-79.3(Fin=107K) DB
ENOB - 10.5(F!n:1.47K) b!t
10.1(Fin=107K) bit
ZHEHE
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4 SR 4.9 YmFERE O hr
" " FHs o

oA i BMH S TR

VREF ZHE W 0.5*Vccoo Veeoo \Y

SR ITIN

ViH LIPNL RS 0.7*Vcce Vee \Vj

Vi PN (I ER S 0 0.3* Ve \Y;

st B[11: 0]

Vou Ll 0.7* Vcc V

VoL i A HLP 0.3* Ve \Y

Ht L

Vecoo eV G A 2.97 3.3 3.63 V

Vee Hrd ks 1.08 1.2 1.32 \Y

lvecoo LN N 750(Fin=107K) uA

lvee A AN 4(Fin=107K) uA

lpd SR W LA 0.15 mA

4.9 fRIZE O FHRE

GWI1NS %% FPGA 7= GowinCONFIG Bt B L Fr 2k 6 Fh, A
H R sEt. BUR R MSPI #30. SSPI#:{. CPU #%:. SERIAL &
3, AP ATECE Mode {HIEFE 77 2 AR N B, M TRNE 2 0L _(Gowin
FPGA /“in 2 121 & FH Do

4.9.1 JTAG BREFOFFIRE

GWINS %71 FPGA 7= 5L i1 JTAG It B 454 IEEEL1532 bRl
IEEE1149.1 51 A4 bR

JTAG It B AR U2 K LU R 8 T 23] GWINS %1 FPGA 7=/ i) SRAM
h, FHERE IR ER, AL Mode 1E.

JTAG Fmfe i X - a1 4-9 Frw o
4-9 JTAG REEAMNFERER

Tickh " Tick
TCK ;

Tiph

— *
| Ttckftco | ; Tickp

Ttekitex

TODI

™S

TDO

DS821-1.5
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4 AR 4.9 gRAE O e bRk

< 4-29 JTAG SmiZEAFFEH

LI | ZEE X BAME | BKME

Tocs TCK T R B th A I 1) (Time: from TCK 10ns
falling edge to output)

Tton TCK PRV @Ji_r?u tﬂ_% BHESE] (Time from TCK 10ns
falling edge to high impedance)

Tickp TCK I JE ] (TCK clock period) 40ns

Tickn TCK %= H~FJ /] (TCK clock high time) 20ns

Tieu TCK B2k B P[] (TCK clock low time) 20ns

Tips JTAG M &AfE (JTAG PORT setup time) 10ns

Tiph JTAG O{-¥FHf ] (JTAG PORT hold time) 8ns

4.9.2 AUTO BOOT EREZFEONFiRE

AUTOBOOT #5022 SAREN X GWINS £ %1 FPGA 7= fil ik A 42
TR AIE R — P B IS, JER FR AL E Mode=000. iZfEUT, Ak
L5 TG 75 AN B 2 1, FPGA B a] HAT N & Flash 2D & #di 58
FRE N EK

W E Flash (S E M FALEN JTAG B 058, BB ERE, KT Bk
fi )z RECONFIG_N & HEHr FH G E B E, N PR EMEESEmE

4-10 Fi7R o
4-10 EF LB FE
VeoVeox/Veco %
* Tportready ;-
i
READY £
DONE /*
4-11 RECONFIG_N fil & B R [&
RECONFIG_N \q ﬁf
: Trecfglw »
READY 5 \: 7[_
' Trecfgtrdyn Treadyhw g
DONE n—b‘
Trecfgtdonel

FHIR I P23k 4-30 s
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4 AR 4.9 gRAE O e bRk

%= 4-30 EF L1 RECONFIG_N fil Z i FF&¥

S | ZHE X RME | KE
Vee, Veex M Veco %l READY B LFHUYESE] (Time from

Tpomeady1 application of Vce, Veex and Veco to the rising edge of | 50us 200us
READY)

RECONFIG_N ik H-F ik 58 5 (RECONFIG_N low pulse

Trecfglw width) 25ns

RECONFIG_N F[#it%] READY {&H, FiA] (Time from

Trectguuayn RECONFIG_N falling edge to READY low) ) rons

T readyiw READY f{iH P fikyh 56 € (READY low pulse width) TBD

T RECONFIG_N F[###| DONE ik *if[a (Time from | 80ns
recforconel | RECONFIG_N falling edge to DONE low)

!
MODEO=0 I} 2% 14 ) L B 25435 1} [7] &y 200us, MODEO=1 Hf >}y 50us.
4.9.3 SSPI &R IE O FirE

SSPI L&, Bl FPGA fE N MNZ8ft, 4N Host it SPI £z H %
GWINS R7%1 FPGA F= it iThC &, i 75 26 & Mode=001.

SSPI gmFEtE A 7 B 4-12 Fos.
4-12 SSPI FRizERF FE

READY i
: Treadytcs| ! Y Tesnhw
SSPI_CS_N : Y ) :
CLKHOLD_N i
sl i v Y
| A f.\ X X
; Tsspis Tsspih * Tadlk ot et
SCLK ; \ i % : }
| k — —— ——
i Treadytsclk i Tsclkftco Tsclkftco Tsclificx

valid data X valid data }

T
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4 AR 4.9 gRAE O e bRk

R 25Nk 4-31 Fiw

3 4-31 SSPI RIZEAFSH

SR | ZHE X RAME | &K
Tscikp SCLK 4 & #H(SCLK clock period) 15ns

Tscikn SCLK 45 B P ] (SCLK clock high time) 7.5ns

Tsci SCLK %Ik HL P [3] (SCLK clock low time) 7.5ns

Tsspis SSPI PORT &7 [A](SSPI PORT setup time) | 2ns

Tsspih SSPI PORT fR#£H [H(SSPI PORT hold time) ons

SCLK N FE i 2% i ZE(Time from SCLK

Tscktco falling edge to output) 10ns
T SCLK IRy 3% & FHI %€ (Time from SCLK .
selkfiex falling edge to high impedance)
Tesnhw CSN & PRk 96 (CSN high time) 25ns
- READY _LFH#7%#] CSN {KH FH [E](Time from
readytcs| READY rising edge to CSN low)

- READY LFHiF 2|5 —/> SCLK #5E[H] (Time from
readytsclk READY rising edge to first SCLK edge)

B 72 EEESR, f#H SSPI % GWINS £7%1 FPGA 77 i 174w
e, R L LR 4

® SSPI IR

R g FE B T — R ZmFER, RECONFIG_N %A “NON-RECOVERY”
N

o JAEhHTmAE

o S MR I RECONFIG. N — MG HLF ik

4.9.4 MSPI #RR ZFEO K FiRfE

MSPI it B, B FPGA fE Ny E 2844, 1@id SPI £ 1 35 W AM5E Flash
PLH B AR, R S5 B B Mode=010. GWINS-2C/2 Z&-Ek i\ MCLK
R JE 2.4MHz, GWINS-4C/4 234 BN MCLK 4% /& 2.1MHz, MCLK [
K 2 +/-5% .,

MSPI A2t AR IC B 3R 5 NS Flash 2 )5, 7 358 F Bl K
RECONFIG_N #7284l . GWINS %41 FPGA 7=t R S #r— Ik E 5
MSPI Bt B 3, WiRECE KM, 7FFEF LBk RECONFIG_N ## ik
Ak

MSPI gmFE = A 7 B an &l 4-13 s

TBD
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4 AR 4.9 gRAE O e bRk

& 4-13 MSPI RIEIER K FREE

READY I
:4 Treadytmcsl "
MCS_N b /
f Tmspis # Tmspih .
1o 5 ¢ s X
T Treaddmck ¢ Tmokn ¢ Tmak Trmclkp g
MCLK m
| Tmclkftco
] 4 valid data }{ valid data }{
Kb & AN S & X nER 4-32 FTr
7 4-32 MSPI piZRA I FSH
ZHA | BEE N w&/AME | ®KE
Tmclkp MCLK 4§ & #H(MCLK clock period) 15ns -
Tmekn MCLK I = B 3P A (MCLK clock high time) | 7.5ns
Tmek MCLK 4 B P A (MCLK clock low time) | 7.5ns
Tmspis MSPI PORT # 37K} [ (MSPI PORT setup time) | 5ns
Tmspin MSPI PORT {41 7] (MSPI PORT hold time) | 1ns
. MCLK T & 95 2 5cHfa i H B 28 (Time from MCLK 10ns
melkitco falling edge to output)
READY EJF#5%] MCS_N i H~F i 7] (Time
Treadymes from READY rising edge to MCS N low) 100ns 200ns
READY EFA#TEIZE—4> MCLK ¥y} [H] (Time

Treadymalk from READY rising edge to first MCLK edge) 2.8ps 4.4us

4.9.5 DUAL BOOT #&3® (GWINS-2C/2)

GW1NS-2C/2 %437 H: i Fh DUAL BOOT i EHix: Mode=100 #I
Mode=110.

21 Mode=100 i, ZHFIRIe W INAE R 3, R A e B ARG
e PRI B Flash FEHRE ST E .

24 Mode=110 I, #5{-4L5E WAL Flash B30, 244058 Flash Fi & 2k K
N, B PR BN B Flash fEE TR E .

e
N E Flash BUH - N 7SI 2 R AR R, 33000 B R 2RI
4.9.6 DUAL BOOT ##3x, (GWINS-4C/4)

GW1NS-4C/4 24437 He i Fh DUAL BOOT FiR Efx: Mode=100 FI
Mode=110.
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4 AR 4.9 gRAE O e bRk

24 Mode=100 i}, #3f-1tse N E Flash JE53), 4N & Flash Bt & 2K
i, S FE RIS T Flash FIEdE ST RC & .

24 Mode=110 I, 2845 WAL Flash JB3h, 244048 Flash Fid B 2k K
i, SF IR FR IO B Flash MOEdE S THCE .
vE!
N E Flash AN Flash i 2 KA R R, R0 B #RE R

4.9.7 CPU &R

CPU et T, HOST it DBUS £: 1% GWINS £ 71 FPGA 7= 4,
HATHREME, i 32N E Mode=111. & 732 FHESR, i CPU £
AX} GWINS # %] FPGA 7= it A T9m e, 0753 2 LR 2544

e CPU FZII{#fE
AR M ECET— XM FERT, RECONFIG_N &4
“NON-RECOVERY” k%,

o JoBF I mEE
Hr EH A AR ) RECONFIG_ N —AMIG HLFE ikt

4.9.8 SERIAL &=

SERIAL Fit & #50, Host it 474 O %) GWINS £#7%1 FPGA 7= fhidt4T
fo&, UEA RSN E Mode=101. B /& EHEER, /] SERIAL £}
GWINS %71 FPGA F= 3t 1T dmfs, 7505 2 LA R 254

e SERIAL #01{#fE
AV MR ECET— X G FERT, RECONFIG_N &4
“NON-RECOVERY” JR%&.

o JaEF I mEE
Hr EH L A AR RECONFIG_ N —AMICHLFE ikt
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58T E R 5.1 &4

5%%14% BiER

5.1 &3 H 3

byl

e Speed Grade & T LX fi A< UX BRI LV fiA

o SCTHUERA MM RN VEAMGEE, HS% 2.2 G BAIE K 2.3 HEERIIE. .
[ 5-1 GWINS-2 e & 753k - ES

GWINS - LX 2 LQ 144 ES

Product Series — T 1T T

GWINS Optional Suffix
ES: Engineering Sample
Core Supply Voltage
LX Vcex:1.8V
UX Vcex:2.5V/3.3V PIN Number

Logic Density
21,728 LUTs

Package Type
LQ LQFP

QN QFN

CS WLCSP
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5.1 #e 1 44

&l 5-2 GWINS-2C & dp & 53% - ES

Product Series
GWINS

Core Supply Voltage

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

Logic Density

- T

GWINS - LX 2 C LQ 144

21,728 LUTs

C:ARM Cortex-M3

ES

L

Optional Suffix
ES: Engineering Sample

PIN Number

5-3 GWINS-4 Zé& 753% - ES

Product Series
GWINS

Core Supply Voltage

LV Vcc:1.2V

Logic Density

1T

GWINS - LV 4 CS 49

4 4,608 LUTs

Package Type
LQ LQFP

QN QFN

CS WLCSP

ES

.

Optional Suffix
ES: Engineering Sample

PIN Number

Package Type

5-4 GWINS-4C B dpZ55% - ES

Product Series
GWI1NS

Core Supply Voltage

LV Vcc:1.2V

Logic Density

- T

GWINS - LV 4 C CS 49

4 4,608 LUTs

C:ARM Cortex-M3

DS821-1.5

QN QFN
CS WLCSP

ES

L

Optional Suffix
ES: Engineering Sample

PIN Number

Package Type

QN QFN
CS WLCSP
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5 BT HER 5.1
& 5-5 GWINS-2 g&{& & 753% - Production
GWINS - LX _2_ LQ 144 C6/I5
Product Series —— |
GWINS Grade
C Commercial
Core Supply Voltage I Industrial
LX Vcex:1.8V Speed
UX Vcex:2.5V/3.3V 4 Slowest
5
Logic Density 6 Fastest
21,728LUTs PIN Number
Package Type
LQ LQFP
QN QFN
CS WLCSP

DS821-1.5

5-6 GWINS-2C 8&#4-#p % 755% - Production

Product Series — T

GWINS

Core Supply Voltage

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

GWINS - LX 2 C LQ144 C6/I5

Logic Density
21,728 LUTs

C:ARM Cortex-M3

_I_—Grade

C Commercial
| Industrial
Speed

4 Slowest

5

6 Fastest

PIN Number

Package Type

5-7 GWINS-4 g% 773% - Production

Product Series — T

GWINS

Core Supply Voltage

LV Vcc:1.2V

Logic Density

GWINS - LV 4 CS 49

LQ LQFP

QN QFN
CS WLCSP

C6/15

4 4,608 LUTs

|—Grade

C Commercial
| Industrial

Speed

4 Slowest
5

6 Fastest

PIN Number

Package Type
QN QFN

CS WLCSP
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5.2 ZR B AR IR R

& 5-8 GW1NS-4C 848y & 755% - Production

GWINS - LV 4 C Cs 49

Product Series — T
GWI1NS

Core Supply Voltage
LV Vcc:1.2Vv

Logic Density

4 4,608 LUTs

C6/15

_I_—Grade

C Commercial
| Industrial
Speed

4 Slowest

5

6 Fastest

PIN Number

Package Type

C:ARM Cortex-M3

5.2 &3 AR IR R B

QN QFN
CS WLCSP

ez PR A A R I BN 18R HE R, an il 5-9 K& 5-10 B

7,]_\‘ o
5-9 GWINS-2 & xR =6l

GOWINESZT
Part Number —» GW1NS-LX2LQ144C6/15
Date Code —p» YYWW
Lot Number —» LLLLLLLLL

GWINS-LX2€—
CS36C6/15

YYWW €—
LLLLLLLL L€

— Part Number

— Date Code
— Lot Number

5-10 GWINS-2C &3 2 4RiA R

GOWINSZE
Part Number —» GW1NS-LX2CLQ144C6/I5
Date Code —» YYWW
Lot Number —p LLLLLLLLL

DS821-1.5

GWINS-LX2&—— Part Number

CS36C6/15

YYWW <«—— Date Code
LLLLLLLL L€<—— Lot Number
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5 BIFIT B 5.2 B HEPHE IR

& 5-11 GWINS-4 &4 ERiR Rl

* °
GOWINESE GWAINS-LV4<€—— Part Number
Part Number —{» GW1NS-LVACS49C6/I5 CS49C6/I5
Date Code —» YYWW YYWW <————— DateCode
5-12 GWINS-4C g& 2Rl R4l
® °
GOWINGZE GW1NS-LVAC <—— Part Number
Part Number — GWINS-LVACCS49C6/I5 CS49C6/15
Date Code —» YYWW YYWW <————— Date Code
Lot Number — LLLLLLLLL LLLLLLLL L<—— Lot Number

!
FEFE T 55 =478 “Part Number”.

DS821-1.5
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