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I

o SCHRRIEIAN

o /O ®H I EEM. SDR R LK DDR &L fiffia,
3.3.1 ~ 333 A4 1 110 H-PAsifE. 110 1845 2 110 B4 TR,
KT VO BB 2415 8, 1§5% UG289. Gowin 7/ 47 /1 &

JIGPIO) ] /15 -
3.3.1 /O B FhrfE

GW2A % FPGA 7= 1/O fu5 8 4~ Bank, ik 3-4 Fiw, &4

DS102-2.6.2 10(43)
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3 Gt N 3.3 i NHH kR
Bank A A7) 1/0 B Vecio. Vecio FJ LA E A 3.3V, 2.5V, 1.8V. 1.5V
o 1.2V. ccio N FF SSTL, HSTL %5 1/O #Hi AbrtE, M4 Bank i&#ft—
ML HIZ 5 K (Vrer), F A AT LLEFRE A 1I0B N B K Vrer I3 (55T 0.5
x Vceio), WATIEFEAMTEHT Vrer f A\ (1 H Bank &= —> 1/10 & HIE N4k
I VRer I\ ). Veox B LR SRR 2.7V A1 3.3V,
& 3-4 GW2A Y I/O Bank SR E=E
- \ 10 Bank0 \ \ 10 Bank1 \ -
o) o)
B GW2A B
o) o)
- \ 1O Bank5 \ \ |0 Bank4 \ -
GW2A %% FPGA 5= A A /) Bank SCEe AR A FHPFHIXE, B
R R BELR 22 43 L BEL P A . B FB BHL 156 B B T SSTL/HSTL i N, 7E
Bank2/3/6/7 #3¥F. Z4rHPH B EH T LVDS Hi A\, 1VALE Bank0/1 #3%
fr, Bank0/1 3Z#F 100 Rk Z= 43 UUEC e FH, L UG289. Gowin i/ 45 f2i
JHEBIGPIO) /7 155 -
e
fe AR, 2$EATA GPIO BN EES Eh, HE s VO RS A R AL R
fill. Config A=< I/O PRRZSARIEAL B A AR E T X A .
ARV 1/O i N tH AR THERS Veeio IR, W3k 3-1 M3k 3-2 s
2 3-1 GW2A &% FPGA ~E@mITFHHAEL /O RBI R i E
I/O fy bR | BRI/ Bank Vceio(V) HHIRENAE 1(mA) | BT R F
LVTTL33 BA 3.3 4,8,12,16,24 HHEO
LVCMOS33 | Hif 3.3 4.8,12,16,24 EREO
LVCMOS25 | B 2.5 4.8,12,16 EREO
LVCMOS18 P i 1.8 4,812 HEHED
LVCMOS15 P i 1.5 4.8 HEHED
LVCMOS12 P it 1.2 4.8 WO
SSTL25 | B 25 8 yeai- oA
SSTL25 I P 25 8 yeZiizz AN
SSTL33 | PR 3.3 8 ez AN
SSTL33_I B 3.3 8 g
SSTL18_| B 1.8 8 g
DS102-2.6.2 11(43)
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3 LERIA2 3.3 i Nt

/O T ARE | ¥/ ZE 5 Bank Vccio(V) HHIKBNEE J1(mA) | B A
SSTL18_I B 1.8 8 et
SSTL15 B3 15 8 el
HSTL18 | B 1.8 8 fEfHE
HSTL18_lI L 1.8 8 1EfigHe
HSTL15_| L 15 8 1EfigHe
PCI33 L 3.3 N/A PC FliR AR 4
LVPECL33E | %4y 3.3 16 A AR
5 IXEh 5 A
MLVDS25E | %4y 25 16 Ii]zcz; %;L;;E 157
BLVDS25E a4y 25 16 Z mEnE A L
RSDS25E | %4 25 8 ;;ﬁ AR
LVDS25E 55 25 8 gﬁ AR EE £
LVDS25 %53 (TLVDS) 2.5/3.3 3.5/2.5/2/1.25 ;;ﬁ 8 2 A A
RSDS #2/%(TLVDS) 2.5/3.3 2 %N AR £
MINILVDS | Z4TLVDS) | 2.5/3.3 2 ;XCZ; %gg;% L
PPLVDS Z4(TLVDS) 2.5/3.3 35 LCD 17/515x3)
SSTL15D =0y 1.5 8 et
SSTL25D | ZE5y 2.5 8 yeZien
SSTL25D Il | #4) 2.5 8 TEE %
SSTL33D | ZE5y 3.3 8 et 1
SSTL33D Il | =% 3.3 8 et 1
SSTL18D_| | %4y 1.8 8 N
SSTL18D_Il | %4y 1.8 8 N
HSTL18D | | %% 1.8 8 et
HSTL18D Il | %4 1.8 8 et
HSTL15D | | %) 1.5 8 fEfHE
LVCMOS12D | % 1.2 8/4 iRk N
LVCMOS15D | % 15 8/4 HHEN
LVCMOS18D | % 1.8 8/12/4 HHEN
LVCMOS25D | #4y 25 8/16/12/4 RPN
LVCMOS33D | %4y 3.3 8/24/16/12/4 RPN
& 3-2 GW2A ZHBEA VO XB KA AHERLE

/O s NFRHE /25 | Bank Vccio(V) CRFIR Y I T T2 VRer

LVTTL33 BA 1.2/1.5/1.8/2.5/3.3 & 4

LVCMOS33 b 1.2/1.5/1.8/2.5/3.3 2 o

DS102-2.6.2 12(43)




3 LERIA2 3.3 i Nt

/O s NFRHE /25 | Bank Vccio(V) HRFIR Y I T T2 VRer
LVCMOS25 B S 1.2/1.5/1.8/2.5/3.3 & o
LVCMOS18 B Vi 1.2/1.5/1.8/2.5/3.3 2 4
LVCMOS15 B S 1.2/1.5/1.8/2.5/3.3 & o
LVCMOS12 BA Y 1.2/1.5/1.8/2.5/3.3 & 4
SSTL15 BA Vi 1.5/1.8/2.5/3.3 i &
SSTL25 | B S 2.5/3.3 i &
SSTL25 I B Y 2.5/3.3 & &
SSTL33 | B S 3.3 4 T
SSTL33_I B S 3.3 4 T
SSTL18 | B S 1.8/2.5/3.3 = &
SSTL18_lI B S 1.8/2.5/3.3 = &
HSTL18 | BA Y 1.8/2.5/3.3 i &
HSTL18 I BA Vi 1.8/2.5/3.3 i &
HSTL15 1 B Y 1.5/1.8/2.5/3.3 e &
PCI33 B S 3.3 2 43
LVCMOS330D25 | Hiif 2.5 & @
LVCMOS330D18 | Hiif 1.8 & @
LVCMOS330D15 | Hiif 1.5 i @
LVCMOS250D18 | Hiif 1.8 = o
LVCMOS250D15 | i 15 g o
LVCMOS180D15 | Hii 15 g o
LVCMOS150D12 | Hiii 1.2 i 4
LVCMOS25UD33 | Hilii 3.3 i 4
LVCMOS18UD25 | Hiij 2.5 4 o
LVCMOS18UD33 | Hiij 3.3 4 o
LVCMOS15UD18 | Hiif 1.8 = o
LVCMOS15UD25 | Hii 2.5 & o
LVCMOS15UD33 | i 3.3 g o
LVCMOS12UD15 | Hii 15 g o
LVCMOS12UD18 | Hilii 1.8 i 5
LVCMOS12UD25 | Hilii 2.5 i 4
LVCMOS12UD33 | i 3.3 3 o
LVDS25 2y 2.5/3.3 4 o
RSDS ZEr 2.5/3.3 i @
MINILVDS ZE5y 2.5/3.3 4 o
PPLVDS ZEy 2.5/3.3 g 4
LVDS25E Y 2.5/3.3 g 4
MLVDS25E ZEoy 2.5/3.3 i 4
BLVDS25E ZEoy 2.5/3.3 i 4

DS102-2.6.2 13(43)




3 &N

3.3 fi N iR

/O s NFRHE /25 | Bank Vccio(V) HRFIR Y I T T2 VRer
RSDS25E ZE5Y 2.5/3.3 4 o
LVPECL33E oy 3.3 4 o
SSTL15D Zy 1.5/1.8/2.5/3.3 = @
SSTL25D | ZEoy 2.5/3.3 i 4
SSTL25D I FEGy 2.5/3.3 i 4
SSTL33D _| ZEoy 3.3 i =
SSTL33D_I ZEoy 3.3 & =
SSTL18D_| oy 1.8/2.5/3.3 4 @
SSTL18D_I oy 1.8/2.5/3.3 4 @
HSTL18D_| oy 1.8/2.5/3.3 = @
HSTL18D_II Zy 1.8/2.5/3.3 = @
HSTL15D | ZEoy 1.5/1.8/2.5/3.3 i 4
LVCMOS12D FEoy 1.2/1.5/1.8/2.5/3.3 i 4
LVCMOS15D ZEoy 1.5/1.8/2.5/3.3 i =
LVCMOS18D ZEoy 1.8/2.5/3.3 & o
LVCMOS25D Foy 2.5/3.3 & @
LVCMOS33D Foy 3.3 & @
3.3.21/0 iZig
Kl 3-5 5 GW2A R51 FPGA 7= i 1] 11O 2 %5 1 % i 5647
& 3-5 /O 2B H R EE
TX [ TRIREG >
GND [
» SER g R
ISI
,
3-6 4 GW2A #%1] FPGA 7= 51 1/O B 5 N & 55
DS102-2.6.2 14(43)




3 &N

3.3 fi N iR

DS102-2.6.2

& 3-6 /O IZEMATEE
> CI
> DI
SCELAY > IREG > Q
- >
»  |[EM | | IDES L5l Rat
cel L Qu-Qm
% 3-3 ImANTE
W4 I/0 ik
GCLK #iNfE 5
ol Input GCLK HAf&E 5 {1 % H 2% UGT10.
P GW2A-18 24/ Pinout FAH1% UG113,
GW?2A-55 #1F Pinout F /Y.
DI | 1O FMKIEAIE S, HiEHAT
nput .
Fabric.
Q Output SDR #itk i IREG #i {5 5.
Qo-Qn-1 Output DDR ##tr IDES #itif5 5.
Ve

[1] 24 CI £ GCLK A\ fdi Fit, DI Q & Qo-Qin-1 ANEEME M 10 g N A F o
GW2A %% FPGA 7= 511 1/O 3B 45 (1 4H i e i B i

IER R LR

K 3-7 NIEIRFEE IODELAY. GW2A %1 FPGA 7= 5L A 110 Hit,
47 IODELAY #iHe, ILift 128(0~127)F MR, — BRI A2 H

18ps-

[# 3-7 IODELAY ~EH

DI |

DLY UNIT

SDTAP |

SETN |

VALUE |

DLY ADJ

> DO

——+—{__>DF
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3 G5 H

3.3 fi N iR

DS102-2.6.2

A7 W o2 1) E 35 1) 3

o FrATEHl.

o AR, A5 IEM BiH (HURERSE) —fF R sh SERE R .
EFVT S 2 IODELAY ASRE [EIINFH T4 A F0% .

I/O FE:%

K 3-8 i GW2A %% FPGA F= i1 1/0 Ff7#stitl . GW2A &%)
FPGA 7= i IR 110 #R At nf gt N 77 /7 4% IREG. Hir i 7 /745 OREG
v Pz ) 27 A7 4% TRIREG.

3-8 GW2A 1 /O FHEH/RTEE

L > 9
. > cE
| —>cCK
. ISR

7!

CE ] LAZWFE A HL T4 24(0: enable)si & H - %4(1: enable).
CLK ] DAgafE A b Fh i fih 2 5k R By ko

SR W LA FE A [R5/ 5 1) SET/RESET i L4k (disable).

PHAF BT LU RN A7 2% (register) B4 7 2% (latch)

B IR

WRFRL B (IEM)S2 FOR RS 1oy, A8 A DDR #45K, wnl& 3-9
BTz

3-9 GW2A iy IEM REHE

CLK[ - LEAD

D[ IEM - IMCLK
RESET[ >~ [ - LAG
fRER 3% DES RESHTSgFe IR IR

AR 1O ARSR (L 7 R E 35 DES, F&E 1 110 HIHMNH
773, DES HLIHI 4 I () 85 I8 #8545 (Clock domain transfer) i
L 2 A i A A ORE IR B (strobe ) B A ) R Bis S5 I B I RE . A 24
AT 5 (registers) SR HEAT B K AE

5 I e P 4R AT AT A T Tl e
® TN ERELN A B A IELL DQS K BEATHIE RAE . B IRER T
DDR frfi# 4% .

® X T DDR3 fffiigs 2 HnifE, 7E12 DQS H-¥ (read-leveling) J& X%
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3 G5 H

3.4 HURERSBEHLAT il as ik

HEZH P Calign).
® 7riEf DDR =, 4 DQS.RCLK H T-KFERT, BERBhs iG55
BAEH .
4 DQS #24it WADDR }, RADDR &5 25 [A]— /N FE [ 15 I oo a2 o At
He,
1V 28 SER #&iR

BN /O IR 1Al LK) s A SER BB, FF 1 1/0 B
ARSI v

3.3.3 /O BB T{EER

GW2A 741 FPGA 77 #h i) 110 S FF 2 Fh TARR. &M AR
N, VO(EL /0 Z o5 5%) el IEC B ik 5 5 fIAfE 5. INOUT
5T M= HE 5 O =S80 RS 5).

3.4 SRARFFSHEN F SRR

3.4.1 &4y

DS102-2.6.2

GW2A #7%1| FPGA 7= 2t 7 F & MHUIR S BEY LA g a8 IR . 1X 4k
Trfifias PR IR HE Y], DATHIER, A8 FPGA FEFIH . Atk
MRONHOR BN E2 (BSRAM). £ FPGA %144 BSRAM
5 34 CFU KL E . £ BSRAM A it & 5 = 18,432bits(18Kbits). 2
At 5 FhiEfERE . Hm A Single Port, XU 20 Dual Port, D XU
M58 Semi Dual Port, [lfbfrfiastiz, WEM FIFO %&17. £ FERH %
i 7 BSRAM WI{5 5 R UIREIA

F & MHUR RS BEY LA g 28 IO P B st R 3 4t 17 IRk, DR
& BSRAM H {1 % Fh I RE :

o 1 /MBI KRN 18,432bits
o 44k 5| 380MHz(# Read-before-write #, F 230MHz)
e i[5 Single Port

e Xy 142 Dual Port

o XU H = Semi Dual Port
o RALKIIGAL Parity Bits

o ROt ROM

o HIETEEM 1 A2 36 i1

o T[VRAI ¥ #4E Mixed clock mode

o T[VRAHE TR Mixed data width mode

o RN UL s B B S R 1T RE DI RE Enable Byte
® F LS Normal Read and Write mode

17(43)




3 G5 H

3.4 HURERSBEHLAT il as ik

e )55 Read-before-write mode
e ii#’E Write-through mode

3.4.2 FHEREERI

DS102-2.6.2

GW2A 741 FPGA 77 il R BUIR 5 25 BEA LAF it 4 W] SCHF 22 i X A0 9
B, 03k 3-4 fir.

< 3-4 FiERECE YR

BBy AR 2 R A5 By X 1 A5 5 R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K x 9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
BIROER

B R R A S04 2 FhisiE s (bypass #izUAN pipeline i) A1 3 f
H#E (normal #1{. write-through %R ! read-before-write ). 7EH
Ui A, BSRAM AJ DLTE— M BT BSRAM AT S8 5 #:1E. 725
B, WU NIEIE &AL 3] BSRAM % H . 4% H 2517 2% 55 4 (Bypass)
INF, ST H LA [R]— NI g B

T B AR X (1) g VR JS1 S AR R 1 2% UG 285, Gowin 1717 #
(BSRAM & SSRAM) /#1 /' 15 -

Wim AR

X AR 2 A S 2 Fhisi s (bypass #30H1 pipeline #:) F1 2 F
R (normal FUAT write-through #5838 o ]S 5 /N 1 484«

P A 1 [R]I 45 A
7 A 1 [R5 45 £
o AT —A i FHIEEANE
!
NGO [ — M ik 7 e 84735 5 R 1
o T PSR o 1 7R 7 B SR G qifi iR 15 225 UG 285, Gowin 71
#(BSRAM & SSRAM) /1 ' 15 .
T sm AR
P AR AT SCRF 2 Rl (bypass #30A1 pipeline #3() Fll 1

N

18(43)
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3 G5 H

3.4 HURERSBEHLAT il as ik

FMER (normal B0 . DX H 0] S 3F R B AN S 8 E . (Hog X [H—
i AAREMOE B HE, RZFFAWOE, B imldik,
!
AN EEASCKT [R] — Hiuhik [ B AT 152 S A

TP Xty AR )ty o 7 B S A R iR T &% UG285, Gowin 77
1E#(BSRAM & SSRAM) /) 1151
RigE

BSRAM AJ AL & il R s g as i, F P nlisE A as vl as e e, JE

g A s ORI R SAE A 4% . F P #2242 0t ROM HI N, 9 AVI4G
WS £ SR b L2 R N SR 5 BT AR 44T

A BSRAM AL E A — > 16Kbits ROM.  5¢ T R e = i i s &=
K ARG 5% UG285, Gowin 7717 #(BSRAM & SSRAM) /4 /15

o

343 FitRBEARIEREEE

GW2A 71| FPGA 7= i I HUIR B S BN LA il as BB i) SRR A 20 26
T BEHRAE o 1E 00 S RN P Xy AR QA R, 52 R0 55 ) s o FEE ml DAAS
6], {HFEE R 3-5 1 3-6 [ E RN .

£ 35 WKIRSREREREERETIF

on
16Kx1  8Kx2 | 4Kx4 | 2Kx8 |1Kx16 |2Kx9  1Kx18
16K x 1 | * . * * *
skx2 |- . . . .
Kxa |- . . . .
Kx8 |- . . . .
Kx16 |~ . ” . .
2K x 9 . .
1K x 18 . .
Y

PREN “*7 WIS SR AR

= 3-6 hNmORSEEHRIERERETIR

5 ¥t
PR
16K x1 | 8Kx2 | 4Kx4 | 2Kx8 | 1Kx16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
16KX1 * * * * * *
8KX2 * * * * * *
4KX4 * * * * * *
2KX8 * * * * * *

DS102-2.6.2
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3 dif i 3.4 HURERSBEHLAT il as ik

S|
B
16K x1 | 8Kx2 | 4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx9 | 1Kx 18 | 512x36
1IKx16 | * * * * *
512x32 | * * * * *
2K x 9 * * *
1K x 18 * * *
E!
FRiFEA %7 RN SRR
3.4.4 RIS ThREECE

P PR S AS BEN LA i 235 BSRAM W& T RIS AT AL E . A
AT O AL AT FORARIR AL, o m] DL R Al 2

3.4.5 ElFH#E

o A HIHURER BN A R\ FF A2 28 S P BN
o I FF A AR AT AR KR B A7 as B P st - M fe
o i A 748 1] 5% % bypass-able.

3.4.6 FEIENR

BSRAM 37 £ I HF R SN IAFE 23 W) 61k . 78 L i FEd, BSRAM
RTEENUIRAS, A BRI T N 0. HOIRASHE T R as i
ROM.

3.4.7 BSRAM et

BSRAM 3C#f 5 FrgefEAe s, dh 2 Mhrcif (55 #8550 Bypass
Mode, /K&t PipelineRead Mode)Fl 3 Ft 5 45/ #5520 (1E 5 A
: Normal-Write Mode, 5 #i: Write-through Mode, %G1 /5 51
#.: Read-before-write Mode)

IR

Iy A7 e AN S A A A7 A N BSRAM 32 H K8
TIKEART

FEFPE B NAFAE AR, A ot A A7 2 o IR X SOfRp 08 98 5 e K
36 i,
E RN

AN ¥ ARy, BE PR B AR A % (Memory Array)ff)%i H

DS102-2.6.2 20(43)




3 dif i 3.4 HURERSBEHLAT il as ik

[ 3-10 w0 (im0 B Wim ORI T RIR K &R

ADC—————

Input Memory E Pipeline
ol Registerf> Array Register E bo
WRE ———»

CLK r

vy

OCE
——.\5]:)
S Input
CLKA ] Register
DIA T Input —— Mem
Regri)ster : o CLkB
ADA rray
Pipeline |
Register |
<4—O0CEB
DOB
DIA T——

ADA — Input

— —— Input (—ADB
WREA— Register Register [ 4———WREB
Memory
CLKA Array CLKB
- <

Pipeline <,\: ﬁ Pipeline
Register

Register | — OcEB

! !

DOA DOB

OCEA—»

SHERN
EFHEHERX

XF AN AT IR H SR, thim DR AR A . S ABEE A
PR 3

BEEKX

FEMOREECR, i AT SRR, 5 ANHE & ML w1 %
i

SREEHRA

FEMERESCT, b —A N AT SR AR, TR 0 a2 H B s s 11 )
M, SAEHE AR T,

DS102-2.6.2
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3 dif i 3.4 HURERSBEHLAT il as ik

3.4.8 BHEhiER
% 3-7 FHIH T A BSRAM A2 T Al {d A fry it e AL =K .
= 3.7 FHMER T EFIE
BSRAM 5,
et S R AR TR MR TTR
P ST IS A X Yes No No
EYIGTR R Yes Yes No
R T AP | No No Yes
I 37 B bR

K] 3-11 SR 7 ERU R R R At S i AR =, BN & —
ANPRALE P, CLKA & 541 1o I A BT A %7 /74%, CLKB {5 5 1 i
H B HIFTH a7 2%

3-11 R 37 AT PhiR=
ADA ﬁ> 7 ADB
Input Input
DIA ﬁ> Y —— Inp
Register Register —— bB

Memory

Output
DOA 1 Ou'fput j|> utpu 508
Register Register :‘>

WREA WREB

SRR

B 3-12 o 1AL Dy 0 PSSR 3 5 I B AR . o 1 %A
AR SN (CLKAYE S HMH] 1 im 1 A IS AEGE . B3tthE A/ 5 4
BEfS 5. M4 (CLKB)E T 1m0 B AYEE A . Bt hE e fE (S

Fo
3-12 IR AT
R |npUt
Register |
Input —— Memory
CLKA =¥ Register Array CLkB

j‘> Pipeline |
e Register |

DS102-2.6.2 22(43)




3 G5 H

3.5 A (E T B

B i [ B SR

DI :> NpUt g

Register
M
m{: emory
Array
Output N—

DO ’i .
Register

3-13 Sz~ 1 H i L B 2

3-13 B O AR

WRE AD

v

T

WRE

3.5 W ESATEELR

3.5.1 RETT

DS102-2.6.2

GW2A 741 FPGA 77 i H#UH A 35 1) DSP MR BT SR M

DSP fif o J7 58 rlii 2 P M PERERC 75 S5 A B /K, W FIR, FFT kit
. DSP HAM FIEREfaE . BIRMM RS TIAEREEI

DSP =Z#F T 31 Thfe:

3 FhvE ey as (9-bit, 18-bit, 36-bit)

54-bit 15 A/ Z S HIT

A e A% AT JRIBk LA 0 dls o S

TR 1 2% (Barrel shifter)

I I A S5 E & N I (Adaptive filtering through signal feedback)
iz ] Pl H s HLE (Computing with options of rounding to positive
number or prime number)

SCAF AT A A A 55 e

GW2A [ DSP S LT BRI A A fE 34> FPGA BRI . A

DSP ik 5 9 /> CFU MIf & . &> DSP W& WA EHIt, BRI
L5 AN ET NS (pre-adders), 4~ 18 fzff)afeikds (multipliers), A1—4
=AM E AR EEF R IT(ALY),

ATHn2S

DSP Z Bt A RIINSS, LN, kAR hEE .
NSO T 2 e il v, 8 N6\ i -

JF4T 18-bit fir A\ B 5k SBI;

F4T 18-bit i A\ A B SIA.

FEANT N S A0 S R 25 A7 a4 2O 55 A 2
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3 LERIA2 3.5 By {5 S AbEpE

Fo SR FPGA P2 B RT In#s o] DA E A Th e i, < #F O-

bit £7 %5 F1 18-bit {37 %5
s

Feyk 2 (multipliers) . T RTINS 2 5, FSkSCEI Lz 5., LAl LA
BB A 9x9. 18 x 18. 36 x 18 5K 36 x 36, i N\ it Al H ditg 45 2 Fr 2 A7 9%
PSS AR . — AN 22 e R B B A

® — 18 x 36 ke
® /18 x 18 Fejh2d:
o JUN9x0IJerkse,
T 7 5 E AT LA B R 36 x 36 Teikse.
HASHBT
5/ DSP 22 A5 — A 54 it ALUB4, &0 a3 52 T g i 13— 25
B, SR ) S R A A SR S R . SRR T A LA
o  TEIRLE KGR0, KR A FIBGE B HIINIER S
o TR HIRIRIO. KR B RN C N RE
o KR A. MR B R C HIINER S
3.5.2 DSP #{E#EREE

I AN {5 = ALUSEL[6:0]%1 ALUMODE[3:0]7] 523 DSP £ Fih i
PERE. R T
o ki (multiplier)Bi =t
o IRk En#E(accumulator) iz
o JRVSRAN RINAR A

RTHAETBEIRE 2 VEER, 2% UG287, Gowin #F 17
GUIEZH(DSP) 5 -
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3 &N 3.6 H4h

3.6 B§h

I h R AT FPGA mifERERIN H 2 R HE E . GW2A R%] FPGA
PR T AR I B N 48 (GCLK), B EHEER S TA w. BT
GCLK %5, At T8 (PLL). &iE R4 HCLK 1 DDR 174 #84% I
B ko 4 DQS 25 A g s

& 3-14 GW2A Bt §hiEiER

DLL_ 1/0 BankO I/0O Bankl DL

o |l T Bl W PR B | w

PLL PLL | ||
5 oF
@ w
> . 5
S S

PLL pLL | ||| |

L GCLK [ |

MUX

| |
S| S
vs) Sy
S — 5
) )

|| | PLL pLL |||

o | [ T Ol W P fE o

LB /O Bank5 /O Bank4 RB

D /0 Bank DEDQS I-HCLK
3.6.1 £ FAT§h L%

GCLK f£ GW2A 7 fh g R IR A, 70 AN RIR, B RIRIEAE 8 4
GCLK [M%% . GCLK fty m e i b il 0,475 e FHY B4 I v i N/ BRI At 38 A1 2k 95 U
A5 FH & Y BRI B i N LR A S A R I b P

3.6.2 ST

GW2A %% FPGA 7= i B E g B 2h HCLK 1 PASZ#F 110 58 s PE e %
PaEt, & T VAR & [F 20 B AL f e D m vt i, i 3-15 B
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3 G5 H 3.6 Wi

% o
3-15 GW2A HCLK ~EE

HCLK HCLK
Bank0 Bankl

HCLK HCLK

g

Bank3

HCLK HCLK
Bank5 Bank4
——» HBRG_out_0~7 —>» HBRG_fb

H & 3-15 A LLE ], mid e HCLK i aE —4 8:1 1 HCLKMUX
i, HCLKMUX G244/ — Bank H1 [ HCLK B 8h 435 2525 31| HoAd AT fr]
—A> Bank 1, X {#5 HCLK {4 A 550 = i

HCLK R LB {45 F 7 A5 i Zh B ER 40 B -

e DHCEN: ZIZHIm RN B lipeiith, Thaedifl+ DQCE. nZhZs 4T
FFI5 ] i s 5 5

e CLKDIV/ CLKDIV2: Wit 4iitite, 4 Bank 14—

CLKDIV. A= A N8 AR A, — B0 o0 S 8, FHF 10 248 TAERI

W,

DCS: I H s R B g5

o DLLDLY: ZhZSubiRifsmtl, 1% H e G AN N a5 5.

3.6.3 AL

BUFHIR BT — Fh S s ] s B, TR BIAH A (PLL, Phase-Locked Loop).
AR N [ 2 25 P55 1 1 0 2% 9 SR % 15 5 BIAZE FAR 7

GW2A 7 fis (1) PLL B REWS 4R (1 7] LLER & A I R, J8 1 e E AN R
ST LLHEAT IR b (R0 R B (e RN 73 J00) A o L o b R AR T RE

3.6.4 DDR Zi#s5E O #EIE DQS

GW2A £51| FPGA 7~ i [t DQS HEER$Z I 1 40 N i R SC+F DDR 17
i 4% 1R IR 755K

o L DQS HiAN, BIEWIVIFHE) 1/4 AL
NHINGAF SRS 4R

N B R AR A S T

e fit DDR f#aj th I i 45 5

3+ DDR3 5 H 2 )
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3 G5 H 3.7 K&k

DQS BB s 2 Fh AR, AR 2 AR 10 45 IR 755K

KRR SR e PO & DDR f74f 4582 DV EGE ik i gh
DQS %% Z 415 B1E 2% UG286, Gowin #/## % JF(Clock) /1 /715 1H -

3.7 K&k

YEJ9%t CRU I Rckh 78, GW2A 241 FPGA 77 it 7 R iE+5 1
LT, EH T Bl mHepiEge. AR ERmBETIES.

38 /B EN

GW2A #7%1 FPGA 7= & — N HIEREE MM, HEER
FIE RN EBZ A, AT AER S S e R B AL, CFU A I/O 2717 2%
AT DA ST i B

3.9 fwIZEC &

GW2A # %] FPGA 7= i 32 FF SRAM Zwfe, K, HRk b S 75 B
N E R SRR . SR, AT DARYE B B 75 SR B AR SO
{RAEAEANES Flash th.  FHLJS, GW2A 231E M\ AMEE Flash iz BUD B %04
#] SRAM 1,

GW2A %741 FPGA 7= 5 7 Sl FhE H 1) JTAG B B R AL, B3
Frm = 2L S5 1 GowinCONFIG it B x: SSPl. MSPI. SERIAL 1
CPU. ¥E4I%ERHES % UG290, Gowin FPGA /244 45 FElr B F -
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3 &N

3.10 A f ik

3.10 KSR

DS102-2.6.2

GW2A #%1] FPGA F= Wik 7 — M Wik, ZwiEd 2+ 4 MSPI %
FERL PR AL BhYR, S ARG Ik 3-8 s, N RIS T LU P %
TR HERT R, @IS ECE TAESE, v LR 2K 64 PRl iR . i iy
B eT PLE i A R EAR 2

fout=250MHz/Param.

!

HApR¥ Param ARLESH, SEEA 2~128, RIHFHEH.
#* 3-8 FARIRA ML STEIEIR
5= i i i 5y RS
0 2.5MHz' 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz2
¥E!

o [ A EIRER IS A% 2.5MHz. .
e [2]125MHz A& T MSPI et =,
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4 BRI 4.1 TAEFMT

S

!

S HERE I AR 25 S ARV A s e A, B AR A B A v L A it A 3t
2%, FnERERATREITA S HEREAEE ) AR K AR T B 00 1 1% AR

4.1 TES%H

4.1.1 dEx R AIEE
* 4-1 B R AIEE
B o wAME | KA
Vce % H -0.5V 1.1V
VeepLL SVEEZNCENEN -0.5v 1.1V
Vceio I/O Bank HiJE -0.5V 3.75V
- /0 Hi &M -0.5V 3.75V
Veex LN -0.5V 3.75V
Storage Temperature A E -65°C +150°C
Junction Temperature ghi -40°C +125°C
!
[(MARVF-2V & (Viuvax + 2) V It ofn o, RFEERT 1R <20 ns.
412 ETIEEH
® 42 WETIEEE
AR iR H/ME =N
Vee LV 0.95V 1.05V
VcePLLLx Fe i P F L 0.95Vv 1.05V
VeePLLRx A IR P F 0.95V 1.05V
Vceio I/0O Bank HiJE 1.14V 3.6V
Veex T B FE 2.7V 3.6V
ZEIR (R k2
Tacom HE(F:LE) | ~oc +85C
Junction temperature Commercial operation
sty y
TunD (L AL20) _ _ -40°C +100°C
Junction temperature Industrial operation
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4 BRI 4.1 TAEFMT

!
[ 2 (R 2Rk e F R (S BE 5% UG 110, GW2A-18 244 Pinout /A UG113,
GW2A-55 Z1F Pinout FHf.

4.1.3 BiF EARE
& 4-3 B EARIE
2 i3 w/ME JRE PN E]
VccRamp | Vec ETHEI% 0.1mV/us | - 10mV/us
\Fg;%"év COX | Voo #1 Veex FIHAI% | 0.01mVips | - 100mV/us
!

o A HIVRI B TR LS
o EWRITIRHCERT, A BT BAER 4-2 g M TARE A . A TARVEH
P LR S R B AR R R, I AR R E

4.1.4 AEREFH
I 4-4 PdEIR TS
LR ik M /0 KB | HKME
i NI IR
IHs (Input or 1/O leakage 0<VIN<VIH(MAX) /10 150uA
current)
NN IR
TDI, TDO,
IHs (Input or 1/0 leakage @ O0<Vin<ViH(MAX) TMS,TCK 120uA
current)
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4 AR 4.2 ESD %fE
4.1.5 POR %54
#* 4-5 POR EESH
2 Fx i3 At ES 1B
Vce 0.8v
GW2A-18 Veex 2.45V
VPoR_UP Powgr on reset ramp Vecio 0.9v
up trip point Vee 0.8V
GW2A-55 Veex 2.45V
Vcceio 0.9v
Vee 0.7v
GW2A-18 Veex 2.2V
Vror pow | Power on reset ramp Vecio 0.6V
N down trip point Vee 0.7V
GW2A-55 Veex 2.2V
Vceio 0.65V
4.2 ESD t4gE
& 4-6 GW2A ESD - HBM
Ets GW2A-18 GW2A-55
QN88 HBM>1,000V -
EQ144 HBM>1,000V -
MG196 HBM>1,000V -
PG256 HBM>1,000V -
PG256S HBM>1,000V -
PG256SF | HBM>1,000V -
PG256C HBM>1,000V -
PG256CF | HBM>1,000V -
PG256E HBM>1,000V -
PG484 HBM>1,000V HBM>1,000V
PG484C HBM>1,000V -
PG1156 - HBM>1,000V
uUG324 HBM>1,000V HBM>1,000V
UG324D - HBM>1,000V
UG324F - HBM>1,000V
uG484 HBM=>1,000V -
UG484S - HBM>1,000V
UG676 - HBM>1,000V

DS102-2.6.2
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4 WA

4.3 DC H A4

% 4-7 GW2A ESD - CDM

i GW2A-18 GW2A-55
QN88 CDM>500V -
EQ144 CDM>500V -
MG196 CDM>500V -
PG256 CDM>500V -
PG256S CDM>500V -
PG256SF | CDM>500V -
PG256C CDM>500V -
PG256CF | CDM>500V -
PG256E CDM>500V -
PG484 CDM>500V CDM>500V
PG484C CDM>500V -
PG1156 - CDM>500V
UG324 CDM>500V CDM>500V
UG324D - CDM>500V
UG324F - CDM>500V
uG484 CDM>500V -
uG484S - CDM>500V
UG676 - CDM>500V
4.3 DC BS$51%
431 R THEEERM DC RS
* 4-8 HEFETIESEERNN DC BSHriE
k| R & w/MA WARE | K
/O Hi N\ HLR Vecio<VIN<ViH(MAX) - - 210pA
[T ITY (Input or I/O
leakage) 0V<Vin<Vccio - - 10pA
/O EFiHLi(1/O
Ipu Active Pull-up 0<Vin<0.7Vccio -30pA - -150pA
Current)
/O NHLHL(/O
IpD Active Pull-down ViL(MAX)<Vin<Vccio 30pA - 150pA
Current)
S ZR ORI P I R
IBHLS éiEE?fﬁ(Bug HOId Vin=ViL(MAX) 30pA - -
Low Sustaining
Current)
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4 S 4.3 DC H A4

2R | R At w/ME WRE | &AE
S ORFF e T IN RE
2 H it (Bus Hold
I Vin=0.7V -30pA - -
Brns High Sustaining . ccto K
Current)
S EARFRAR I I
IBHLO ;BZ‘EE/}?“(BUSHOM 0<ViNn<Vccio - - 150|J.A
Low Overdrive
Current)
Sl DR e P I I
B
I 0sViNsV - - -150pA
P01 (BusHoldHigh el W
Overdrive Current)
SN ARFR AR U FE
VBHT J&(Bus hold trip - ViL(MAX) - ViH(MIN)
points)
110 2 (/O
cl Capacitance) SpF 8pF
Vceio=3.3V, Hysteresis=L2HM2 | - 240mVv | -
Vccio=2.5V, Hysteresis=L2H - 140mVv -
Vccio=1.8V, Hysteresis=L2H - 65mV -
Vceio=1.5V, Hysteresis=L2H - 30mv -
Vccio=3.3V, Hysteresis=H2L[112] | - 200mv | -
i NIRH(Hysteresis | Vecio=2.5V, Hysteresis=H2L - 130mvV | -
Viyst | for StChm'tt Trgger [ vecio=1.8V, Hysteresis=H2L - 60mV -
inputs ,
buts) Vccio=1.5V, Hysteresis=H2L - 40mV -
= is= (11,12
]cho 3.3V,Hysteresis=HIGH i 440mV i
Vccio=2.5V,Hysteresis=HIGH - 270mV -
Vceio=1.8V,Hysteresis=HIGH - 125mv | -
Vccio=1.5V,Hysteresis=HIGH - 70mV -
!

e [1] Hysteresis="NONE", "L2H", "H2L", "HIGH"%& 7~ 7E EDA ] FloorPlanner T H N %
# /0 Constraints It ] Hysteresis 170, ¥ & J7VAVEN SUG935, Gowin i/ 72
RIGH -

e [2[JF)5 L2H(low to high)iE I~ Vin #4215 Vavst; F1/H H2L(high to Low)it Ik~
ViL B PR Vivsts HIGH R [FIBHF 3 L2H F1 H2L &5, Bl Viyst(HIGH)=
VhysT(L2H) + Vhyst(L2H). Hox =B R AiR:

Z\/|H (L2H on)

VHysT

Vii(None) ViL(None)

Vhyst

Vi (H2L on)
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4 S 4.3 DC H A4

4.3.2 BSHR
3+ 4-9 BRSHR
2R ik ks H{E
GW2A-55@ | 150mA
lcct™ Core HLJFHIT
GW2A-18 70mA
GW2A-55 35mA
lcex® Veex HL IR FEL IR
GW2A-18 15mA
GW2A-55 <2mA
Iccio I/O Bank HLi FLiE (Vecio=3.3V)
GW2A-18 <2mA
!

o [MMRRZMN: Vec=1V, =ik, #HEZ%H-8.
o [21MkZ& M N: Veex=3.3V.

4.3.3 1/0 HEFET{E5H
+ 410 YO HEFET1EHRME
o N Y Veeio(V) AKX M Vrer(V)

- BAME | MBE | BAE | RAME | AEE | B
LVTTL33 3.135 3.3 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 i 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 25 2.645 1.15 1.25 1.35
SSTL25 i 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.6 1.3 1.5 1.7
SSTL33 i 3.135 3.3 3.6 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 |l 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.6 - - -
LVPECL33E 3.135 3.3 3.6 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
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4 BRI

4.3 DC H A4

e XL Veaio(V) AT VRer(V)
VAN
w/ME | HAME | RKME | sAME | BE | &KE
LVDS25E! 2.375 2.5 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_lI 1.71 1.8 1.89 - - -
SSTL25D | 2.375 25 2.625 - - -
SSTL25D I 2.375 25 2.625 - - -
SSTL33D _| 3.135 3.3 3.6 - - -
SSTL33D_lI 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -
7!
#i FH True LVDS £ Bank Vccio % E N 2.5V,
4.3.4 Big 1/0 DC BB 5454
7= 4-11 Bl 1/0 DC BB S 454
ViL ViH VoL VoH loc[" lon "
7K , _ .
Min | Max Min Max (Max) | (Min) (mA) | (mA)
4 -4
LVCMOS33 8 -8
0.4v Vccio-0.4V
LVTTL33 -0.3V | 0.8V 2.0V 3.6V 12 -12
16 -16
24 -24
0.2v Vccio-0.2V | 0.1 -0.1
4 -4
8 -8
0.4v Vccio-0.4V
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2V Vccio-0.2V | 0.1 -0.1
4 -4
0.4v Vccio-0.4V |8 -8
LVCMOS18 | -0.3V | 0.35 x Vccio | 0.65 X Vccio | 3.6V 12 -12
0.2V Vccio-0.2V | 0.1 -0.1
4 -4
0.4v Vccio-0.4V
LVCMOS15 | -0.3V | 0.35 x Vccio | 0.65 X Vccio | 3.6V 8 -8
0.2V Vccio-0.2V | 0.1 -0.1
LVCMOS12 | -0.3V | 0.35 x Vccio | 0.65 x Vccio | 3.6V 0.4v Vccio-0.4V | 2 -2
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4 B 4.3 DC A4
ViL Vin VoL VoH lou[" lon "
K : : .
Min | Max Min Max (Max) | (Min) (mA) | (mA)
4 -4
0.2v Vccio-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3 x Vccio 0.5Xx Vccio | 3.6V S'C]'CIO X 0.9 X Vccio | 1.5 -0.5
SSTL33 | -0.3V | Vrer-0.2V Vrer+0.2V | 3.6V 0.7 Vccio-1.1V | 8 -8
SSTL25 | | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V 0.54V g%cz'c\’/' 8 -8
SSTL25 Il | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V NA NA NA NA
SSTL18 Il | -0.3V | Vrer-0.125V xREF“LO'lZS 3.6V NA NA NA NA
Vrer+0.125 Vccio-
SSTL18_| |-03V | VRer-0.125V | 3.6V 0.40V | 550V 8 -8
SSTL15  |-03V | VRer0.1V | Veert 0.1V | 3.6V 0.40V g%‘\’/‘ 8 8
HSTL18 | |-0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V 0.40V XZCC')‘\’/' 8 -8
HSTL18 Il |-0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V NA NA NA NA
HSTL15 | |-0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V 0.40V XZC(')‘\’/' 8 -8
HSTL15 Il |-0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V NA NA NA NA
!
[1][E— Bank fif& 10 (11 DC H iR il (£L 45 source fl sink): [F]—4> Bank il F 10
FUSHERARE R T n*8mA, n EKI/RiZ Bank # 5] H 1 10 #& .
y—J
4.3.5 4 I/O DC BB S %54
R 4-12 45 1/0 DC BS54
LVDS
B4 e MR %A 52N LRI PN <K 12
Vina,Vine | i N HLE (Input Voltage) - 0 - 2.4 \Y}
A :
Ve JLABE L% (Input Common | 005 |- 235 |v
Mode Voltage)
TN . .
Vi Z4y % N1 IR (Differential i SN 1100 |- +600 | mv
Input Threshold)
Iin i\ HLI (Input Current) g?fwer On or Power | _ - +10 HA
% = P (Output High _
Vor Voltage for Vo or Vowm) Rr = 1000 16 v
b I H2 - (Output Low ~
VoL Voltage for Vop or Vow) Rr =1000 0.9 v
ZE 4G H HL IS (Output Voltage | (Vor - Vow),
Voo Differential) R1=1000 250 350 1430 mv
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4 B 4.4 AC FFR451E
4K Py M 2% B/ LR =N =R v
22 AL HA F R AR AR ALY
AVop (Change in Vop Between - - - 50 mV
High and Low)
% 2 (Output Voltage (Vop + Vowm)/2,
Vos Offset) Rr=100Q 1.125 1.2 1.375 V
i th ZE A2k (Change in Vos | ) )
AVos Between High and Low) 50 mv
Is ST AL Voo = OV FREHIILET | . 15 | mA
2
4.4 AC Frx451%E
4.4.1 CFU FF&451¢
#< 4-13 CFU B FES#
C9/I8 c8/l7 C7/16
e ZFR §% DA
i i i Min | Max | Min | Max | Min | Max |
fLuta_cru LUT4 #£iE(LUT4 delay) 0.27 0.40 | 0.31 0.46 | 0.39 | 0.58 ns
B/ AL B B A7 A% R
GW2A-18 tsrR_cru [#] (Set/Reset to Register | 0.95 0.99 | 1.10 115 [ 1.37 | 1.44 ns
output)
: 2 TR
tco_cru i o B w7 BN 42 000 020 023 025 | 029 | ns
(Clock to Register output)
tLut4_cru LUT4 #£iE(LUT4 delay) 0.27 0.40 | 0.31 0.46 | 0.39 | 0.58 ns
B/ AL B B A7 A% R
GW2A-55 tsrR_cru [#] (Set/Reset to Register | 0.95 0.99 | 1.10 115 [ 1.37 | 1.44 ns
output)
‘ 2z A NITR A
toocru | BN EIE AF AWML 2 000 020 023 025 | 029 | ns
(Clock to Register output)
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4 BRI

4.4 AC JFoe 1k

4.4.2 BSRAM FFE451¢

% 4-14 BSRAM FIFES#

LER

Ey i

Eiiipy

C9/18

cs8/7

C7/16

Min

Max

Min

Max

Min

Max

AL

GW2A-18

tcoap_BsSrAM

4o 380 1552 M B/ 25000 v o
6] (Clock to output from
read address/data)

1.95

1.95

2.26

2.26

2.83

2.83

ns

tcoor_BsrAM

I B 2 25 A7 & ol A
(Clock to output from output
register)

0.26

0.26

0.31

0.31

0.38

0.38

ns

GW2A-55

tcoap_BsrAM

4 380 1352 1/ 508 i o
] (Clock to output from
read address/data)

1.95

1.95

2.26

2.26

2.83

2.83

ns

tcoor_BSrRAM

I Bl B A A7 4% a0 A

(Clock to output from output

register)

0.26

0.26

0.31

0.31

0.38

0.38

ns

4.4.3 DSP FF<$F¢

3% 4-15 DSP B FES%

Les

R

Eiiipay

C9/18

cs8/7

C7/l6

Min

Max

Min

Max

Min

Max

BT

tcoir_psp

IS b 21 i N B A7 0
5t ] (Clock to output
from input register)

0.20

0.22

0.24

0.25

0.30

0.32

ns

GW2A-
18

tcorr DsP

I b 3 R K A7 A 1
i [|] (Clock to output
from pipeline register)

0.06

0.07

0.07

0.08

0.09

0.10

ns

tcoor_psp

I b 3] 4 L AR A I
i} 7] (Clock to output
from output register)

0.03

0.04

0.04

0.04

0.05

0.05

ns

tcoir_psp

I 21 5 N\ 25 A7 2% 1)
i |] (Clock to output
from input register)

0.20

0.22

0.24

0.25

0.30

0.32

ns

GW2A-
55

tcoPr DsP

IS b 3 9L 7K 7 A7 2 )
it 18] (Clock to output
from pipeline register)

0.06

0.07

0.07

0.08

0.09

0.10

ns

tcoor psp

I b 3 i Y FAE A
i [|] (Clock to output
from output register)

0.03

0.04

0.04

0.04

0.05

0.05

ns

4.4.4 Gearbox FF X454

%% 4-16 Gearbox I FS¥

DS102-2.6.2
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4 H R 4.4 AC JF RAFF1E
4.4.5 BHhFD /O FFcd5iE
& 4-17 SNERFF K1
cs8/7 cs8/7
. o, o
it A b Min Max Min Max L
Pin-LUT-Pin Pin(IOxA) to
Delay!!] Pin(IOxB) delay | - 3.83 i 4.59 ns
GW2A-18 THCLKdly HCLK tree delay | - 0.82 - 0.98 ns
TeeLkdly GCLK tree delay | - 1.77 - 2.12 ns
Pin-LUT-Pin Pin(IOxA) to ) i
Delay!! Pin(I0xB) delay 3.83 4.59 ns
GW2A-55 THcLkdly HCLK tree delay | - 1.32 - 1.48 ns
TocLkdly GCLK tree delay | - 2.27 - 2.62 ns
E!
[R 4 4: Vecio=3.3V, Veex=3.3V, LVCMOS33, 8mA, 15pF load.,
418 /O FEBSH(FEME M GCLK HAF GCLK &, T{EH PLL)
c8/I7 c8/I7
(=] /—; bR E > AV
ey i B Min Max Min Max s
clock to data
Tsu setup( using GPIO -15 - -1.6 - ns
input register)
clock to data
TH hold( using GPIO 25 - 29 - ns
input register)
clock to data
) setup( using GPIO
GW2A-18 Tsu peL input register, with -11 - -1.2 - ns
IODELAY enabled
and Tap = 0)
clock to data
hold( using GPIO
TH_DEL input register, with 21 - 2.5 - ns
IODELAY enabled
and Tap = 0)
clock to data
Tsu setup( using GPIO -1 - -1.1 - ns
input register)
clock to data
Th hold( using GPIO 2 - 24 - ns
input register)
clock to data
GW2A-55 setup( using GPIO
Tsu pEL input register, with -0.6 - -0.7 - ns
IODELAY enabled
and Tap = 0)
clock to data
TH_DEL h0|d( using GPIO 16 - 2 - ns
input register,with
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4 S 4.4 AC JFoe 1k
cs/I7 cs/I7
=] /—< N E VAN
A gl Vi) Min Max Min Max R
IODELAY enabled
and Tap = 0)
D FhHPER T LVCMOS33, 8mA, 15pF load.
B =
14.6 BRBRIF LIS
< 4-19 F A RIRFF X FFY
B s 1 BA i /ME MG wANAE
S fs LI 522
g?gﬁ”tﬂ”‘yo ©* 1 106.25MHz 125MHz | 143.75MHz
fmax -
mm iR 4 H A (-40
0 +100°C) 100MHz 125MHz 150MHz
A y
tor it B Duty 43% 50% 57%
Cycle
YT :
toparT i th ity £ Period 0.01UIPP 0.012UIPP | 0.02UIPP
Jitter
4.4.7 PLL 4
5% 4-20 PLL FF3&45id
28 HEEER 2R w/ME YN
CLKIN 3MHZ 500MHZ
-9/-8/-7 PFD 3MHZ 500MHZ
VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ | 625MHZ
GW2A-18
CLKIN 3MHZ 400MHZ
. PFD 3MHZ 400MHZ
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ | 500MHZ
CLKIN 3MHZ 500MHZ
PFD 3MHZ 500MHZ
-9/-8/-7
VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ | 625MHZ
GW2A-55
CLKIN 3MHZ 400MHZ
. PFD 3MHZ 400MHZ
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ | 500MHZ
DS102-2.6.2 40(43)




4 S 4.5 YRFERE I e hr e

4.5 dmiziE O iR

GW2A Z7%1 FPGA 7% /i GowinCONFIG it B0 $5:. MSPI =L,
SSPI #ix. CPU #:{. SERIAL 5, T4l ENES % UG290, Gowin
FPGA /=i 4 FEH & T A -
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5 BHITIRER

5.1 B4

5.1 satap &

DS102-2.6.2

5-1 g8ty & 535 R Bil-ES

GW2A
Product Series ——

GW2A

Core Supply Voltage
LV 1.0V

- XX XX XXXXXX  ES
R Optional Suffix

Logic Density
18: 20,736 LUTs
55: 54,720 LUTs

5 I RER

ES Engineering Sample

Package Type

QN88 (QFN88, 0.4mm)
EQ144 (eLQFP144, 0.5mm)
MG196 (MBGA196, 0.5mm)
PG256 (PBGA256, 1.0mm)
PG256S (PBGA256S, 1.0mm)
PG256C (PBGA256C, 1.0mm)
PG256E (PBGA256E, 1.0mm)
PG484 (PBGA484, 1.0mm)
PG1156 (PBGA1156, 1.0mm)
UG324 (UBGA324, 0.8mm)
UG324D (UBGA324D, 0.8mm)
UG676 (UBGA676, 0.8mm)
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5 W HfE R 5.2 B fFEEARbR AR

[ 5-2 B Fa &5 ERBI-Production

GW2A - XX XX XXXXXX C7/16
Product Series — T L— Grade

GW2A C Commercial

| Industrial

Speed

6 Slowest /7 /8 /9 Fastest

Logic Density Package Type

18: 20,736 LUTs QN88 (QFNS88, 0.4mm)

55: 54,720 LUTs EQ144 (eLQFP144,0.5mm)
MG196 (MBGA196, 0.5mm)
PG256 (PBGA256, 1.0mm)
PG256S (PBGA256S, 1.0mm)
PG256SF(PBGA256SF, 1.0mm)
PG256C (PBGA256C, 1.0mm)
PG256CF(PBGA256CF, 1.0mm)
PG256E (PBGA256E, 1.0mm)
PG484 (PBGA484, 1.0mm)
PG484C (PBGA484C, 1.0mm)
PG1156 (PBGA1156, 1.0mm)
UG324 (UBGA324, 0.8mm)
UG324D (UBGA324D, 0.8mm)
UG324F (UBGA324F, 0.8mm)
UG484 (UBGAA484, 0.8mm)
UG484S (UBGA484S, 0.8mm)
UG676 (UBGAG676, 0.8mm)

Core Supply Voltage
LV 1.0V

!

KT VN B2 A R S RS 2% 2.2 P2 i(E B .

A I 38 B 5 200 ) /N B 0 ©(Little Bee®) Ik 2 1 A /R BEO SR ik 2 A AN T

T PR P S SR A AURRAR I, G C7/16, CB/15 25, 385 Fr i 1 % F 2 Tl b
A, BT DA TR — 5 AT AR bR (DA ML S (C). Tk Zf i & 100°C,
Mk ot i 85°C, T LATR]— 5 B A e i b g o rhs R SRR AR 7, A VRN
JH R S 2R A 6.

5.2 A fFE SRR Rl

iz A PR A R TR T RS, ol 5-3 Fras.
B 5-3 B EARR R B

o ([
GOWINGST GOWINGSZT
Part Number —» GW2A-LV18PG256C7/16 Part Number —» GW2A-LV18PG256C7/16
Date Code —» YYww Date Code' —» yywwc
Lot Number —» LLLLLLLLL Lot Number — LLLLLLLLL

¥E!
[1] C A #314:1) Date Code Ja 1 hn—AiiAFriR “C”,
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