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*® 1-1 RiE. 4505
ARG HA0ETE AR P
FPGA Field Programmable Gate Array | 337 ] 4w F2 [ 1551
CFU Configurable Function Unit A fic B D RE H T
CLS Configurable Logic Section AL E Th ek
CRU Configurable Routing Unit AT AR AT 2R 57T
LUT4 4-input Look-up Table 4 NI
LUT5 5-input Look-up Table 5 MINEHE
LUT6 6-input Look-up Table 6 FINE IR K
LUT7 7-input Look-up Table 7 MINER K
LUTS 8-input Look-up Table 8 MINTEHRE
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SSRAM ooy e Random ACCESS. 1 4y 5% s L e 8
BSRAM 'I\B/Ilgr(;kof;atic Random Access Yok # A BN 52
SP Single Port 16K BSRAM 16K H.ii -1 BSRAM
SDP Semi Dual Port 16K BSRAM 16K X0 0 BSRAM
DP True Dual Port 16K BSRAM 16K X -1 BSRAM
DSP Digital Signal Processing A E S RSP
TDM Time Division Multiplexing I 5352
DQCE Dynamic Quadrant Clock Enable | 525 % BRI b 4 fig
DCS Dynamic Clock Selector A B G FEAR
PLL Phase-locked Loop BAHER
GPIO Gowin Programmable 10 Gowin 7] gm 2 FH 4
LQ144 LQFP144 LQFP144 %
EQ144 ELQFP144 ELQFP144 H}%
QN QFN QFN $}2%%
PG PBGA PBGA #}3&
MG MBGA MBGA #f%%
uG UBGA UBGA #3%
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- 55nm SRAM T. %
- EHE: 1.0V
- SCRFRTERENASFT IO
o IFZFN /O HSPARifE
- LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/18 1, Il, SSTL15;
HSTL18 1, I, HSTL15|; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE
- RIS T IR IR T
- ZF4mA. 8mA. 16mA. 24mA ZEIRENfRE
- tHH{E 5 Slew Rate &
- 1Rt HAE T IR R R I
- XA 11O HEAEMST ) Bus Keeper. i/ T4 HiFH 22 Open Drain
o H 328 T
- SCRFRMGIR
o AL DSP Fith
- =R E S AR
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o EEMAAREHEMEIT
- 4%\ LUT(LUT4)
- XERR A
- SRR AR AR A A AT RS
o IHRFZ MBS IIE SN 14 A
— SCREXG T, Ry DA K B U AR
- XFFFTEERE
o RGN PLL %
- SEUURRR RO, S AANAR S
- ARy B X 4R R
o ZnfEfL B
- HF JTAG Bl E A
- 3ZFF 4 Ff GowinCONFIG FCE#i:: SSPI. MSPI. CPU. SERIAL
- ¥ JTAG. SSPI A\ EH #%4mFE SPI Flash, HAh#E ] DL IP
(1177 X&m A2 SPI Flash
SCRFBAE S e e

2.2 FRERYIF

% 2-1 FRERYIE
Erks GW2A-18 GW2A-55
T (LUTA) 20,736 54,720
A (FF) 15,552 41,040
JAN s . B
43 %ﬁﬁ%%&ﬁ*ﬂﬁﬁ%%ﬁ 41472 109,440
SSRAM(bits)

N EAN jQ Y i =]
ﬁ%ﬁi%aﬁﬁﬂﬁﬁ%%ﬁ 828K 2 520K
BSRAM(bits)
BRIR S BE M LA il 23 2 H 46 140
BSRAM(4)
Fei):%%(18 x 18 Multiplier) 48 40
I Z AR 1 (PLLS) 4 6
I/O Bank &% 8 8
5K 110 % 384 608
% HL 1.0V 1.0V
!

(MR 22 BB EA R, 5% R 6 MR,
%= 2-2 GW2A-18 PLL %1%

ESp] a AT HI 5 PLL

LQ144 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
EQ144 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
MG196 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
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SR i AJ F ) PLL
QN88 GW2A-18 PLLL1/PLLR1
PG256/
PG256S/
Egggggﬁ ) GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
PG256E/
PG256SF
PG484 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
UG324 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
UG484 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
#F+ 2-3 GW2A R%| FPGA RHERMRAKAR V0 E2
EET [EEE(mm) | JR~H(mm) E-pad s} (mm) | GW2A-18 GW2A-55
QNS88 0.4 10 x10 6.74 x 6.74 66 (22) -
LQ144 0.5 20 x 20 - 119 (34) -
EQ144 0.5 20 x 20 9.74x9.74 119 (34) -
MG196 0.5 8x8 - 114 (39) -
PG256 1.0 17 x 17 - 207 (73) -
PG256S 1.0 17 x 17 - 192 (72) -
PG256SF | 1.0 17 x 17 - 192 (71) -
PG256C 1.0 17 x 17 - 190 (64) -
PG256CF | 1.0 17 x 17 - 190 (65) -
PG256E 1.0 17 x 17 - 162 (29) -
PG484 1.0 23 x23 - 319 (78) 319 ¢76)
PG1156 1.0 35x 35 - - 607 (97)
UG324 0.8 15x 15 - 239 (90) 240 (86)
UG324F 0.8 15x 15 - - 240 (86)
UG324D | 0.8 15x 15 - - 240 (71)
UG484 0.8 19x 19 - 379 (94) -
UG676 0.8 21 x 21 - - 525 (97)
!
SR GW2A 251 FPGA 7=t 3 2 R4 577, 5% 5.1 8T 4;
o Foon A —F 2% AN R S8 1R IS 25
e JTAGSEL_N il JTAG ¥ /2 H /7, JTAGSEL_N 5| AT JTAG F £ 4 /5|
(TCK. TDI. TDO. TMS) Ar][FEIEN AN /O, LRI N JTAG TE I 4 4
SIS N 11O B IS L. TE4IME B1E 2% UGT11, GW2A Z 7l FPGA /=i 1455
HTFHY;
e JTAG &FHEH 10 & /NT 40MHz.
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0B 10B| 0B |loB| |loB | I10B| | I0B |

< /OBanko & VOBankl > CFU | | CFU | | CFU| CFRU| | CRU| | CRU

I EES [ I CFU| | CFU | | CFRU| CFU | | CFU | | CRU
5 L | BIOCIC(FSLT il P 5 Block SRAM PLL
% ziz | ‘—é CFU | | CFU | | CFU | CFU | | CFU | | CRU
% PLL | CB:I'(:)LtijRAM Ett % -~
J | BIOC:;S; = osci CFU | | CFU | | CFU|  CFU| | CRU| | CRU
<« |/OBank4C ;LIJ/OBankS o ERIE SR, L
CFU | | CFU | | CFU |  CRU osc

Kl 3-1 5 GW2A %741 FPGA F=f&iin s K, GW2A-18 fil GW2A-55
BN EIRBEVEN R RIS B R 2-1. BRI E — N ZE IS,
AN A SN AR ER(10B),  #s it ik T B S BENLAAitds (BSRAMD HEHk,
Br 55 A HE R DSP. PLL & VEAT A N &R .

GW2A %51 FPGA 7= fi 3 A (R 41 38 43 A vl Hic B Th g ¥R 6 (CFU,
Configurable Logic Unit). fEZ8fF N EEHAT. FIFEFEHES], AFSER
TEAISECA . nECEDIREH 0 (CFU) m AR E A HRE (LUT4)
P, FARZEA A, PRI RE S % 3.2 nlIC B IIEEH .
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GW2A # %1 FPGA 7= 111 1/O B2 A e gs A, LA Bank SN HA7 K]
4y, 3454 8 /> Bank, Ry N BankO~Bank7. 1/0 %5 57 3 22 Fh bt
Ez% Lﬂ%ﬁéf\i SDR TfEfiz. i@ DDR =1 DDR_MEM ..
VEAN kLS S 3.3 WA AR,

GW2A #%1] FPGA 7= i [ HLIR F S BEH LA i ds (BSRAMD TEZS4 P
AT HES, —/~ BSRAM 7EZF- 3 i 3 4~ CFU Iz & . —/ BSRAM
(175 8K/ 18Kbits, SZHFZ Fific B CRMER B0, PN RliE S5 3.4
i}w:a%ﬁwnﬁﬁﬁéﬁﬁﬁ%

GW2A #7%1 FPGA /=i h Wik T 875 S b B DSP. DSP fE a3
M ERIZIRATHES], A DSP BI85 A 9 4~ CFU WIfz & . 44 DSP &
AT, AR IUE S TN R INE R (pre-adders), #AN 18 7 FRiL %S
(multipliers)f1—A> =H N I HAREHIZ H H 0 (ALUSA) . TN RHES %
3.5 Hp a5 A PR

GW2A #7%1| FPGA 7= i ik 7 8iAHPR PLL Y. = 34k PLL Bk
REMEHR AL T DLZE S IO B AT0R , I8 e B AN R 02 8000 DLBEAT I B A AR 1
%(Piﬁﬂl/\ﬁﬁ) AN, HZS LIRS ThRE, [RINP= S R AT AR A N
rmdR, CHF 2.5MHz 3| 125MHz [ B4R JuFEl, A MSPI gmfERc B3 U
BEI R, AN AR T AR P A, PR RHE 25 3.10 A N RdR -

A, FPGA SN E 7+ & 1 gmfEfi 4 5.0 (CRU, Configurable

Routing Unit), & FPGA W AT A RIS bERE X R, AECE IR T
(CFU) #110B WHER > A A BE 6, %18 1 CFU B IEAT IOB A &6
(P32 48 PR . AR 2R YR AT I = 2 SR FPGA B4t B 3h AR . 1A, GW2A

Z51 FPGA P= i 4L T =F 5 i 5 P I o P 2% 2 s, K2R 5, & R B A7,
DA R GmFRIE TS . VRN VTR T S 3.5.2 DSP #/ERi(ALE . 3.7 K&k, 3.8

e B
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3 ik 3.2 ML E ThRE ST

3.2 AJECEThRE T

A B Thfg B G (CFU)FI AT I B 2 48 50 (CLU) 2 A4 B = 3 SR
FPGA 77 it PN A% I P i AR PR G, AN AR B0 ] | DU AN o] BC B 2 45 (CLS)
DA KR N7 FA) R C B A 26 B G (CRU)AL R, Horp = AN rl e B @ S & A
VU N B IR R (LUT)MPIAS WF A7 43(REG), 4h— AT EZ I R 5 A
DU AN BT, WK 3-2 fin.

CLU W m i B P A BERC BN SN E e, TTRCE NEAE K
. BARBE BT RiREiEee. CFU s a e B 18 M T MR 4 3 FH 37 5 ie
BREAEREK. HARAZHEEIC. FSMAE ML RS A7 6 88 D Fh TR
Ko

*T CFU M £ #4115 B, i 5% UG288, Gowin A it & T fiE £t (CFU)
H e .

[# 3-2 CFU &#i~=HE

v

Carry to Right CLU

CLS3

CLS2

CRU

CLS1

CLSO

Carry from left CLU

!
SREG i ZRFIRI M SCHF . WA TR, IR & o P ERSrEC p F AL

3.3 Wi\ HHARR

GW2A %1 FPGA 7= IOB #4045 1/0O Buffer. 1/0 iZ 45 LA AH N
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3.3 fn N\ HH AR

PIAT R YRR =B .t FEIFs, &S 10B #oTaHs 74N 1/0 &
(bric v A F1 B), ‘eI ARCE R —HZ 1M 55, Wal UAE N s 55
A E

3-310B &t REE

Differential Pair Differential Pair
. AL . AL
“True” “Comp” N " “True” “Comp” N
PAD A PAD B PAD A PAD B
2 A 2 A
v v v v
Buffer Pair A& B Buffer Pair A & B
2 Y 2 A A 4 A Y
—H O - O —H O —H |0
o ® o 6 € o o6 B b ®
A v 4 \ 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y A 2 Y
8080253908 2 539020253028 0
S|IESE XRTBIESE X ©T ESE XTESE X
S 5S8S5Sv 5585 v £S525v EiS'_S S v
Q —~|Q Q —~+|Q Q —+Q Q —+|Q
A A v
Routing Routing

GW2A %% FPGA 7= i+ IOB F e mi

#T Bank 1) Veco MLl

% # LVCMOS. PCI. LVTTL. LVDS. SSTL LA K HSTL %5% flt 1 V-
1

PR NAE 5 LR AR I

PR H 5 5 DR B HL Y I I

At 55 Slew Rate £

S 1/0 $#E4ALH ST ) Bus Keeper. b4/ T $iHiFH & Open Drain #iH!
T

R RER

o /0 WY HmiE,. SDR #= L. DDR &£ i,

3.3.1 /O B FHrfE

DS102-2.3.1

GW2A #%1 FPGA 7= 11 1/0 £1FE 8 4~ Bank, tnl&] 3-4 fif7x, &1~ Bank
HHALHT /O HE Veco. Veco 1T Lk E A 3.3V, 2.5V, 1.8V, 1.5V & 1.2V,
LQ144 B2 14814 Vecoze A Veex N #B R HAE — g, AR T % B N 2.7V,
3.3V, VA5 RIESHR 4-2. HSCHF SSTL, HSTL & 1/0 A brifk, FA
Bank it 24t — A7 5% HU K (VRer), FH 7 o] LR A 1I0B N B 1 VRer
JR(% T 0.5 x Veco), HATEFESMBHT Vrer fin A (1 Bank H{E&E—4 1/0
B IVE AN VRer #i1N). Veox it HLHLE SR 2.7V FlT 3.3V,
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3.3 fn N\ HH AR

& 3-4 GW2A By I/O Bank &3 EE

7\ IOBanko | | I0Bankl |
)

vs)

5

X

- GW2A

)

ve)

5

5

| 10Banks | | 10Bank4 |

aojueg Ol

ejued Ol

GW2A %71 FPGA 7 i AN[E] ) Bank SCHREANE ) F R PHBCE, B4R

S FEL LA 22 70 HELBEL W b o P FLBEL I B T SSTL/HSTL S Attt , 1
Bank2/3/6/7 H30¥F . 24y I BT LVDS #ai A, (XA Bank0/1 H15%F
PRI RHES % UG289, Gowin H/4yf2il/ll &7/ (GPIO) /1) #5/

E!

gmAEIEHIE I (GPIO) BRVR
ARV 17O s AR AEXS Veco HIEESR, N3k 3-1 Piar.

SR =AM .

3z 3-1 GW2A %% FPGA @I #EFMLE /O KB o MER =

/O iy thbnitE | Bdim/ZE ) Bank Vceo(V) i IREhEE J1(mA) | SRR
LVTTL33 B 3.3 4,8,12,16,24 il EEC N
LVCMOS33 B 3.3 4,8,12,16,24 piiNEEE N
LVCMOS25 B 2.5 4,.8,12,16 piiNEEE N
LVCMOS18 B 1.8 48,12 il RN
LVCMOS15 B 15 4.8 il RN
LVCMOS12 | #ii 1.2 4,8 YRk N
SSTL25 | B 25 8 1A
SSTL25 I B 2.5 8 At N
SSTL33 | B 3.3 8 At N
SSTL33 I B 3.3 8 At N
SSTL18 | B 1.8 8 At N
SSTL18 I B 1.8 8 At N
SSTL15 B 15 8 At N
HSTL18_| B 1.8 8 g
HSTL18_lI B 1.8 8 g
HSTL15_| B 1.5 8 fEfitHE 0
PCI33 B 3.3 N/A PC flik A R 4t
DS102-2.3.1 11(40)
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3 SN 3.3 S N R
/O i thAndE | Hui/Z o Bank Vcco(V) rHIkERe J1(mA) | LB
LVPECL33E | =% 3.3 16 e B R A

D UX )] = Al
MLVDS25E ZEoy 25 16 ;;5 %;;;[ 1551
BLVDS25E ZEoy 25 16 ESNEN L E ]
RSDS25E ZEoy 25 8 SR AR A A
LVDS25E =4y 2.5 8 RON R RO AL
LVDS25 #3(TLVDS) 2.5/3.3 3.5/2.5/2/1.25 RN v TR A A
RSDS #/43(TLVDS) 2.5/3.3 2 RN TR T R A
D IX = 5 1
MINILVDS #/3(TLVDS) 2.5/3.3 2 ;BC; %g;ﬁ[ 1551
PPLVDS Z5(TLVDS) 2.5/3.3 3.5 LCD 17/31 33
SSTL15D ZE0y 1.5 8 ez AN
SSTL25D | ZEoy 2.5 8 At N
SSTL25D Il | 4> 2.5 8 i N
SSTL33D_| Z5y 3.3 8 TN
SSTL33D Il | #4%> 3.3 8 fEfitHE
SSTL18D | ZEoy 1.8 8 1A
SSTL18D Il | %4y 1.8 8 1A
HSTL18D | ZEoy 1.8 8 1A
HSTL18D Il | %4 1.8 8 ez AN
HSTL15D | oy 1.5 8 At N
LVCMOS12D | %4y 1.2 8/4 pGilEEE AN
LVCMOS15D | 4 15 8/4 AN
LVCMOS18D | =% 1.8 8/12/4 AN
LVCMOS25D | =%y 2.5 8/16/12/4 AN
LVCMOS33D | %4y 3.3 8/24/16/12/4 Gl RPN
& 3-2 GW2A ZHBMA VO B KA AHERLE
I/O % NARiE g/ Z45y | Bank Veco(V) TEFRIEWIEIU | 2EFEE VRer
LVTTL33 B S 1.5/1.8/2.5/3.3 = o
LVCMOS33 B S 1.5/1.8/2.5/3.3 = o
LVCMOS25 B St 1.5/1.8/2.5/3.3 & o
LVCMOS18 B 1.5/1.8/2.5/3.3 & 4
LVCMOS15 BB 1.2/1.5/1.8/2.5/3.3 2 4
LVCMOS12 B3 1.2/1.5/1.8/2.5/3.3 2 4
SSTL15 BA Ui 1.5/1.8/2.5/3.3 % &
SSTL25 | B St 2.5/3.3 4 &
SSTL25 I B S 2.5/3.3 4 T
SSTL33 | B S 3.3 4 T
DS102-2.3.1 12(40)




3 ik 3.3 ff N\ i H e

/O % NAwitE ¥/ %45y | Bank Veco(V) XFFEBRIED | —ETFHE VRer
SSTL33_I B S 3.3 4 T
SSTL18 | B S 1.8/2.5/3.3 @ &
SSTL18_I B S 1.8/2.5/3.3 @ &
HSTL18 | B it 1.8/2.5/3.3 % &
HSTL18_II B it 1.8/2.5/3.3 o &
HSTL15_| B Y 1.5/1.8/2.5/3.3 7 &
PCI33 B Y 3.3 & =
LVCMOS330D25 | Hiig 2.5 % @
LVCMOS330D18 | Hiif 1.8 % @
LVCMOS330D15 | Hiig 1.5 i @
LVCMOS250D18 | i 1.8 @ o
LVCMOS250D15 | Hiiii 15 % 4
LVCMOS180D15 | Hiiii 15 o 4
LVCMOS150D12 | Hiiii 1.2 % =
LVCMOS25UD33 | Hiiii 3.3 % o
LVCMOS18UD25 | Hiif 2.5 4 o
LVCMOS18UD33 | Hiiji 3.3 % @
LVCMOS15UD18 | i 1.8 @ o
LVCMOS15UD25 | Hiig 2.5 @ o
LVCMOS15UD33 | i 3.3 i o
LVCMOS12UD15 | i 15 i o
LVCMOS12UD18 | Hiiii 1.8 % 4
LVCMOS12UD25 | Hiiii 2.5 % 4
LVCMOS12UD33 | Hiig 3.3 4 o
LVDS25 FE5y 2.5/3.3 4 o
RSDS Z=5y 2.5/3.3 i @
MINILVDS 5y 2.5/3.3 @ o
PPLVDS 5y 2.5/3.3 i o
LVDS25E 5y 2.5/3.3 i o
MLVDS25E ZEoy 2.5/3.3 % 5
BLVDS25E ZEoy 2.5/3.3 % 5
RSDS25E ZE5y 2.5/3.3 4 o
LVPECL33E FE5y 3.3 4 o
SSTL15D Z=5y 1.5/1.8/2.5/3.3 @ o
SSTL25D_| ZE5y 2.5/3.3 @ @
SSTL25D Il ZE5y 2.5/3.3 @ o
SSTL33D_| Z=5y 3.3 i 4
SSTL33D I ZEoy 3.3 % 4
SSTL18D | ZEoy 1.8/2.5/3.3 % 4
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3.3 fn N\ HH AR

I/O i NFRE /%4 | Bank Veco(V) CRFRIBRFIED | BB TEE VRer
SSTL18D_II =5y 1.8/2.5/3.3 4 o
HSTL18D_| ZE5y 1.8/2.5/3.3 @ o
HSTL18D_I Z5y 1.8/2.5/3.3 @ @
HSTL15D_| By 1.5/1.8/2.5/3.3 o =
LVCMOS12D EIy 1.2/1.5/1.8/2.5/3.3 o o
LVCMOS15D Gy 1.5/1.8/2.5/3.3 i o
LVCMOS18D ZEGy 1.8/2.5/3.3 i =
LVCMOS25D ZEoy 2.5/3.3 7& @
LVCMOS33D ey 3.3 7& @
3.3.21/0 iZig
] 3-5 5 GW2A £7%1 FPGA 7= 5 ¥ 1/O & %5 (1% 304y -
& 3-5 /O 23 R~ EE
TX [ TRIREG g
GND [
» SER > R
ISI
.
3-6 4 GW2A R%1] FPGA 7= 51 1O B 5 N & 55
DS102-2.3.1 14(40)




3 LA 3.3 B N R
& 3-6 I/O IZHEMNTEE
> CI
> DI
IODELAY > IREG Q
- —
»  |EM N IDES >l Rat
Saele > Qo-Qni
2 3-3 iIwANLE
w4 I/O £ P
GCLK N5 5.
clt Input GCLK N 5 ¥ =15 5% UG110,
P GW2A-18 24+ Pinout I} UG113,
GW2A-55 52 Pinout F-if .
DI Input IO MEEm NGS5, E#4HAZ Fabric.
Q Output SDR ###th IREG HiH{E 5.
Qo-Qn-1 Output DDR fibd IDES Hiti {5 5.
¥

[1] 4 CI £ GCLK A\ Fi, DI Q & Qo-Qn-1 ANEEME M 10 g N A F o
GW2A %% FPGA 7= 511 1/O 3B 48 [ 4H i e i B I

IER R LR

K 3-7 NIEIRFEE IODELAY. GW2A %% FPGA 7= 5L A 110 #ie,
47 IODELAY #iHe, MILift 128(0~127)F MR, — BRI [A1Z) A

18ps.

[#] 3-7 IODELAY ~rEHE

DI |

;‘
>

SDTAP |

DLY UNIT

SETN |

4

VALUE |

DS102-2.3.1

\ 4

DLY ADJ

> DO

> DF
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3 KN

3.3 fn N\ HH AR

DS102-2.3.1

HPREHIER I T
st

SATA], T IEM B GRS — kU 153 &I B .
7 B2 RO IODELAY g Rl FI 40 AR 1

VO %%

K 3-8 N GW2A %1 FPGA 7= i 1) 110 & 72315k .GW2A R %1 FPGA
PR IRES 11O # R L AT e s N\ ZF /728 IREG. frtH 27 /7 2% OREG A& FH
P51 41728 TRIREG.

3-8 GW2A 1 /O FHEHRTEE

D Q|

CE

CLK

SR

WYy

CE w] LAZWFE A LT 45 %%(0: enable)l /= H -4 %%(1: enable).
CLK " LAZ A2 Ay b - il B FETR i o

SR 1] LA N [FIA/725 () SET/RESET s 4% (disable).
FAT 2% 0] AR AR N A7 A7 2% (register) B8 17 2% (latch) .

VAR IR

BORF LB (IEM)S2 PR BORE S 0y, A i@ A DDR #45K, wnl&] 3-9 Jir

7No
3-9 GW2A #Y IEM ~EHE

CLK[ > L[> LEAD
DL > IEM <] MCLK
RESET [ > 1 > LAG

R 3% DES RER #higi iRk

AR 1O BESEHE T iR 28 DES, F& 1 /0 BWIRM
. DES HLIH % IR i 5 I e 5 462 (Clock domain transfer) b it
T A A A EURE S B (strobe ) Bl N SRR SHE He I B IR 1. B 2 AFF
17-4% (registers) F KR AT B4 R AT
5 I A Sl AT G0 R Th R
FH A B3 S B AC B R IE B2 DQS SRBEAT s KAt . BLIhREN T
DDR ffif #8421

® X[ DDRS3 frfii x4 hnitE, 7E1 DQS -V (read-leveling) J& Xt #i#iE

16(40)




3 KN

3.4 URER A BEHLAT i a5 Bk

HEZH P Calign).
® 7riEf DDR =, 4 DQS.RCLK H T-KFERT, BERBhs iG55
BAEH .
4 DQS #24it WADDR }, RADDR & 525 []— /N EE [ 15 I o a2 o A
He,
1V 28 SER #&iR

B4 /O IEHAR AL 1 Al B HR A4 SER BB, FE 1 1/0 BRM
E W

3.3.3 /O BB T{EER

GW2A %1 FPGA 7= i 1/O B4 S2 Fr 2 Fh TR . S —Fh AR
T, 1O(EL /0O Z 455X XA IE & il B 15 5+ fAfE 5. INOUT (55
N =S S O =R H R S S).

KT /O B ZHEE R, 1E5% UG289, Gowin A 4w i F & il
(GPIO)HI ' fE /i »

3.4 BURFHSBEH FRHiE SRR

3.4.1 E4r

DS102-2.3.1

GW2A #7%1| FPGA 7= i fit 7 3 & MHUIR S BEYIAZ g 28 TR . IX A7
fitigs TR RS, DT IR, A3 FPGA BRI . RILFR A
Holk SN AE 5% (BSRAM)., 7 FPGA [41] 45/ BSRAM #ib 5 3
A~ CFU ffi & . 4/ BSRAM AL §: 75 18,432bits(18Kbits). {21t 5 Ff1 i
YRR i MK Single Port, X 4523 Dual Port, £ X 1A Semi
Dual Port, FEftiEfiEestia, WEK FIFO Z4f%. £ FEFTHH T BSRAM
{55 R DI RERIR .

F & PIPURE S F MG TN P B st R e ft 7 RRE. DAR
7= BSRAM $2 fik (1) %A T fe :

o 1 /B KA 8N 18,432bits
o [ BRZ XL F] 380MHz(7E Read-before-write &3 T 230MHz)
e il 45 Single Port

o W 145 Dual Port

o XU = Semi Dual Port
o R{LKRINAL Parity Bits

o RN A AE L ROM

o U TEEM 1 AR 36 fif

o T[iRAKBP#/E Mixed clock mode

o n[VRA % T E Mixed data width mode

o 7EXN T LA b s B8 B SRR 1T [ RE T RE Enable Byte

17(40)
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3.4 URER A BEHLAT i a5 Bk

® 1% 1’5 Normal Read and Write mode
® tilJ5’5 Read-before-write mode
e i ’E Write-through mode

3.4.2 FiERILERR

DS102-2.3.1

GW2A #%1] FPGA 7= i I HUIR SR S BEN LAt 7 7] SC3E 22 P 08 55 7
Wk 3-4 s

& 3-4 FHEREETIR

i B X 1 P X A 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
BimOE

7 Huu ARG, BSRAM A DAZE — NI BSRAM HEAT 132885 #:4F .
ESEAETR, W5 NKEIE LS BSRAM %t . B 5
(Normal-Write Mode) 11l ‘5 15 =X (Write—through Mode). it &7 1745 55 %
(Bypass)if, #r s i BLLE [R — /N b i b

ST By VR ) s 1A (1 R A DG IR 1 2% UG285, Gowin f7ifi #%
(BSRAM & SSRAM) /" #5F .
Wiw AR
BSRAM SZHEX AR, RIS P A R S 454 -
o HAN L [l SR R AR
o HiANi AR 5 #E A
o FA]—ANu A1 S

T X0 1A% 2 A i 11 7~ 2 B S M S i iR T 5% UG285, Gowin {7 fifi 28
(BSRAM & SSRAM)H F#E655 -

AW O
Dy X AT S 45 ] B (81 R 55 B A o AL 0o TRl — AN AN R 5 B A
HRCFF A0S, B i,

TPl B AR 2 ) i 1 7~ 25 P A S i 1 2% UG 285, Gowin {7 fif
P (BSRAM & SSRAM)H F #6F5 -
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3 ik 3.4 URER A BEHLAT i a5 Bk

HiER\
BSRAM ] it & il A A7 il s it 2o 7l B A7 il SR da AL S A

L G Ao FORAIIR I R B ey . ™ /5 2R At ROM g A 2, ﬁ)\%ﬂﬁ“
Wb AR b R R R IN R 58 T A AL 3T

A BSRAM ATHCE A — > 16Kbits ROM. 5T R 3t R A i s & 1]
NIEMHIATE S % UG285, Gowin 7 23(BSRAM & SSRAM)H 5 -

34.3 ﬁﬁ%%%iﬁé’%ﬂ%ﬁlﬁﬂiﬁ

GW2A Z %1 FPGA 7= it B IR B A BE AL AE fifs 7 i B 0 S 5 TR A B 28 7
FEHEAE . 7R X0 R AT O X R R, 52 R0 5 i 208 98 5 ] DAAS ]
{HFHE ML 3-5 F13E 3-6 FBCE kN .

* 3-5 Win RS EERBREELETIR

3 Sl
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx 9 1K x 18
16K x1 | * * * * *
8K x 2 * * * * *
4K x 4 * * * * *
2K x 8 * * * * *
1Kx16 | * * % * *
2K x 9 * *
1K x 18 * *
!

PREN 7 RS SR AR

= 3-6 AR OB S EEREEEEETIR

Sy
i
16K x 1 | 8Kx2 | 4Kx4 | 2Kx8  1Kx 16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
16K x1 | * . \ " . 5
SKx2 | * . . . . .
Kxd |+ . \ \ . \
K8 |~ . X X . X
Kx16 | . 5 5 . .
51232 |+ . 3 3 . .
2K x 9 * * *
1K x 18 * * *
¥

PREN “*7 RS SR AR K
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3 Hify S 3.4 URER A BEHLAT i a5 Bk

3.4.4 FH{EREThEEELE

BSRAM Z# =17 {fif (byte-enables) IfiE. A LLERMATHE, Hik
PR BRI TSN MR HRE fe gk 2L R . 1/ 5 HRE1E 5 (WREA,
WREB), } byte-enable Z#ukIiH T4 BSRAM [ 5 #:4E .

3.4.5 RGN ThREEC &

PR HUIRF S BEHLAE i 258558 BSRAM W E TR E . AT
TSRS O Ar ] R IR AL, m] DL R AF il 4

3.4.6 ElFH#E

o T H MHUREFSHENAZ AN 2 22 SR AP BN
o HiH A AR AT R UK A A i P s R
o i A (748 0] 52 bypass-able.

3.4.7 FEIENR

BSRAM 37 I W RSN IAFE a3 W) 61k . 78 Lo FEd, BSRAM
RTFRENUIRAS, FrABdER N 0. MRS WEH T R s ROM.

3.4.8 BSRAM #{EE=%

BSRAM L £f 5 PR, 4G 2 hizffEi (55 #1520 Bypass
Mode, iK%= PipelineRead Mode)il 3 Ft & i /E 1 (1F % SR
Normal-Write Mode, 5 : Write-through Mode, %¢itja 5.
Read-before-write Mode).

ERREE
T I A H A AE AR BN IR I Y AT A7 2\ BSRAM R H R
Ik
. TE RS 5 NAF e i, A8 R4 i A7 2% o BOASE =mT SRR 96 5 A K 36
VT
EFHREN
AN ¥ FF ARy, BE PR B A A %5 (Memory Array) )% H

DS102-2.3.1 20(40)




3.4 URER A BEHLAT i a5 Bk

[ 3-10 Bgw O {%im 0 B W im ORI T RIR K ZEN

Input Memory Pipeline
Dl Registerf> Array ﬁ> Reglsteri>oo

WRE ——»

w [ =

OCE
—__—__1ADB
S Input
CLKA ——p] Register |
DIA T——— Input Mem
RegFi)ster : oY CLkB
— rray
:> Pipeline |
Register |
<—O0CEB
DOB
DIA ——— —1DiB

ADA ——\ Input

Input K ——3 ADB
. I 1
WREA—» Register

Register [¢———— WREB

Memory
CLKA Array

CLKB

>
X

> Pipeline <,\: @ Pipeline
Register Register | 4—— OCEB
OCEA—p

DOA DOB

SHIERR
EFEHERX

XF AN FUEEAT IR H SR, bim D R AR A . 5 AEEE A
PRAE 1323 1T

BERRK

FEMREECR, 6 — i AT B HRAERE, 5 ANHEE & ML w1 %
o

FiEEEEA

FERERE SR, A AT SRR, SRR A EHE 2 H LA B
M, SAEHE AR T,
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3.4 URER A BEHLAT i a5 Bk

3.4.9 BHEhiER
% 3-7 hF B T 5 BSRAM 2% AT 4 [y b i =X
= 3.7 FHMER T EFIE
BSRAM 5,
et S R AR TR FETaITEn
P ST B A X Yes No No
T/ 5 B AR 2 Yes Yes No
R TR AP | No No Yes
ELRVAIOL L b

3-11 SR 1 AE R AL ARSI A A =X, Ao H A —
AL CLKA S5 4% M 1 I A MIPTA #7474, CLKB {5 5% 1 ¥ -

B M & A% o
3-11 PRI AR
WREA WREB
ADA T ] ADB
Input || —— Input
P 1 Register Register [\ °

Memory
Array
CLKA CLKB
Output
DOA <,i Output | A4 :> P j> DOB
Register Register

WREA WREB

IS HEN

3-12 o 1 Ay X A 3T A8 5 I A P ASE 3 B3 11 %% —
B HERPR(CLKA)E SEH] 1 im0 A B5ANSE . 5 HhEAs/ 5 i g
fiT . B Bi(CLKB)E 542l 1 i 1 B AL AL . Stk Al ge (55 .

3-12 IR
— Input
Register
Input [—— Memory
CLKA ——p . 1 CLKB
Register Array

i> Pipeline |

Register |
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3 gE N4 3.5 A5 A A

B O B $h4E s
3-13 o 1 B F1 N B =

3-13 Bug AR

WRE AD

v
I::> Input —-
! » Register | |
Memory
CLK |
Array

o =] Outeut [\
Register

WRE

3.5 WFESAIEELR

GW2A %% FPGA 7 i h# HA 4 & 1) DSP BBt . & = A
DSP fi# i 77 S8 nl i a2 FH P 0 m PR e 715 5 AP 5K, W FIR, FRT Wit 4%,
DSP HA I Frhaetare . ARG DIFEREEIL A .

DSP 3§ F 31 Thfg:

3 FhTEFE R ES (9-bit, 18-bit, 36-bit)

54-bit A/ HHZ L HIT

E2 P IE SRS YN EAE NS

T #2050 % (Barrel shifter)

I S A 5 E & N eI (Adaptive filtering through signal feedback)
iz ] L H shHE (Computing with options of rounding to positive
number or prime number)

SCAF AT A R 55 5t e

3.5.1 RETT

GW2A (1) DSP B HEF LT [T 2o A FE 544~ FPGA [ %71 v . 1> DSP
B EH 9 4N CFU I E . &4~ DSP B& AN oG, BN ERIGEEW
ANHTIN% A% (pre-adders), P 18 2K 3% 85 (multipliers), A1—4> =4 A ¥
HARNE iz HI6(ALY).
0P

DSP ZE B Iet S PN AT INGS, SCELTin . s #% A D fg .

B INES AL T2 B e B gl o, A PR 14 A\ 3
® 17 18-bit % A\ B B} SBI;
® Jf4T 18-bit A A B SIA.

BN N\ iy R SR B A A AR U 55 B AR
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3 KN 3.5 A5 A A

SR FPGA P2 RGN 2s vl AE N DhRE R B, S2HF 9-bit

57 55 F1 18-bit £7755 .
s

Feyk 2 (multipliers) i TR INZS 2 S, FSRSEPlaRFEZH ., Feikds vl LA
BHIx9. 18 x 18. 36 x 18 5 36 x 36, it N\ it A% H it HB <7 45 25 A7 2 At
AR — N2 e R R B B

® — 18 x 36 ke
® /18 x 18 Fejh2d:
o JUN9x0IJekse,
T 7 5 E AT LA B R 36 x 36 Teikse.
HASHBT
45/ DSP %2 8 040 A —/ 54 fi ALUS4, 2 % 36 3: 3L TH A% [ 11— 5 I,
NS R L S A A R S . SR I B
o TEIRILE KGR0, KR A FIBGE B HIINER S
o TREULAHIRIRIO. KR B RN C N RE
o KR AL 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

RTHAESHBEBERELZRMES, §S% UG287, Gowin Hr {5
S AL EE 2R (DSP)H F AR -
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3 Hify S 3.6 B 4P

3.6 B§h

I h R AT FPGA mifERERIN H 2 R HE E . GW2A R%] FPGA
PR T 4R I e N 48 (GCLK), B EEEER S ra R, BT
GCLK %5, At T8 (PLL). &iE R4 HCLK 1 DDR 174 #84% I
BE kRIS DQS 5Bk B8

[ 3-14 GW2A B$hi&E iR
I/0 BankO 1/0 Bank1
DLL_ DLL_
o B Dl B ] [ | re
PLL PLL
ol £10
Y oy
> >
% )
PLL PLL
i GCLK [
MUX
| [
o ks
vy) L 10
2 2
5> )
|| | pLL pLL |||
o | PP DN B [ o
LB I/0O Bank5 1/0 Bank4 RB
|| voBank [l gz=p0s N gt
3.6.1 £/FATHhRILE

GCLK 7t GW2A 7= il HHZ R IR A, 2 AN RIR, BARIREN 8
> GCLK %% . GCLK ¥ RIk It p A 475 & P P IRk b A\ /7 AT 368 A7 24 %
VR, A L PRI B i N AR AT SR R I P
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3 KN 3.6 I

3.6.2 IR

GW2A %71 FPGA 7= 5 it s i 4 HCLK 7] DLSZ 3 1/0 52 il e Re 3
FERT, e TR IR B R D B AL S b Ok 8, @il 3-15 Bw

& 3-15 GW2A HCLK =~EE

HCLK HCLK
BankO Bankl

HCLK HCLK
Bank7 T J—V Bank2
HCLK J HCLKMUq L HCLK
Bank6 81

Bank3

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

HE 3-15 AfLLES], md e HCLK (i ala —A4 8:1 1 HCLKMUX
i, HCLKMUX BEXHAT-fa[—A Bank (1) HCLK B 4§15 5-3% 31| HoAth AT fa] —
A~ Bank H, ixfdif5 HCLK F{ FH 58 hn R i .

HCLK mJ LAt 25 F 2 A F I D BB E 40 T BT«

e DHCEN: Zi& R ml i e pefith, ThagdlT DQCE. "3+
[ B R N AP E S .

e CLKDIV/ CLKDIV2: siigmf2hor Mk, &> Bank 45 —> CLKDIV.
A A N IS B AR, — B A A e, B 10 AR AR R .

e DCS: FA&MEIEN LTSS

e DLLDLY: ZhZStbiRiAEEE, HT L HNHERHmANNESES.

3.6.3 §ifAIF

B PR 6 — R S s ) B i, fRTARBUAH A (PLL, Phase-Locked Loop).
FIFH A5 () 225 I B 5 5 11 B0 B N R 35 15 5 I 2 FAH A

GW2A 7= S ] PLL 3R BEAE 52 (L T DAZE-G B I B i 2., 36 i 0 A [+ 1)
ZH0A] DAHEAT B b AT S U B (5 AT 20 A) « AL EE | 2 B iR S Th fE

3.6.4 DDR 7Fige§ O #EE DQS

GW2A 741 FPGA 7 i) DQS FER$R M 1t 1 i) T ER 3 #F DDR 17
i 42 11 FRTIRh 75 5K
o I DQS fi N, BIPILIFEE 1/4 AL
o NI NZEAFR AR/ SR
o NNEBIZHIR AT A ST
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3 KN 3.7 K&

o {Z{lt DDR fijth #1155
e 7 ¥F DDR3 5 Hi [k %l

DQS BB S 2 Fp AR, AR 2 AR 10 5 R #5K

T4 SRyt b | v A B R J DDR A2 2845 DB ik b it 4 DQS
ST ZYEYN(E BiE S UG286, Gowin B8 % I (Clock)H P #5 -

3.7 £k

YEJ9% CRU HIA Zkh 78, GW2A #71 FPGA i fit 7 RiE+ & i
LoV, EHI T B b AERE. BRI ERETRES.

3.8 /EE

GW2A #7%1 FPGA F=fmh & — N HI R E BN, HEEEE
SAERINERZ AR, ATHES B B AL SR D E AL, CFU Al I/O W27 s thm]
DLAEST R

3.9 wIZEECE

GW2A %71 FPGA 7= i 323 SRAM Znfs, I, &k brjE 58 sy
AR BB SRR . 28R, F P T DURYE B B 7 SROE R B B S
{RAEFEAPEE Flash b, EHS, GW2A 284 MARES Flash Hhisz D B 2 2]
SRAM 1,

GW2A Z %1 FPGA 7=/l 7 SZFpllk Al A 1) JTAG Bt & R4, 18 SR
o2 SRR 1 GowinCONFIG it & 52 : SSPI.MSPI.SERIAL A1 CPU.
FEAE BIHE S % UG290, Gowin FPGA =43 43 FEHE B F Y-

DS102-2.3.1 27(40)



http://cdn.gowinsemi.com.cn/UG286.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf

3.10 AN PR

3.10 KSR

DS102-2.3.1

GW2A #% FPGA F= Wik T — N W dRdiR, defid 2+~ MSPI 2w fE
SR AL PR, R BRI R 3-8 Fon. A N dRRiE a] LN P it
FEALETBPYR, EECE TIESE, nTLSR1S 204 64 FhEepaise . i i eh
AR AT LB an R A A 2

fout=250MHz/Param.

!
HApR¥ Param ARLESH, SEEA 2~128, RIHFHEH.
#* 3-8 FAEIRR ML SRIEIR
5= i 50 i 5y RS
0 2.5MHz' 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17 .9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz2
¥E!

o [ EIRER NSt AiiA S 2.5MHz. .
e [2]125MHz A& T MSPI et =,
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4 BRI 4.1 TAEAMF

B S

E!

SR AR AT IR AR S At B A Y TRl N A P v 2 o A 8 AR 2R R AR Y Bl B A i 2
%, o PR RIEITE S AR REE Rt AR S5 AR S TARSE RIS 0L R IEH LAk

4.1 TE%H

4.1.1 43 KSEE
< 4-1 xR AKTEE
B i iR wAME | ROKE
Vce ZHE -0.5V 1.1V
VeepLL BHA R -0.5V 1.1V
Vcco I/0 Bank H/% -0.5V 3.75V
Vcex B -0.5V 3.75V
Storage Temperature A -65C +150°C
Junction Temperature ghi -40°C +125°C
412 EFT(EEHE
* 42 EETEEE
AT g e/ ME = NE
Vece % HL 0.95V 1.05V
VeepLLLx e B AR AL 0.95V 1.05V
VcePLLRx B AL 0.95V 1.05V
Vcco I/O Bank HiJ& 1.14V 3.6V
Veex LETNNEENER 2.7V 3.6V
Q:I:“EI v é
Tacom ’”Jm(,ﬁﬂ ) , e +85C
Junction temperature Commercial operation
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4 AR 4.1 THEFKAM
e Ei:ipa w/MA RK1E
o= 4
Tunp /D{m(_Iik/ﬁ) _ _ -40°C +100°C
Junction temperature Industrial operation
!

A7) 5 2 R 24 E e T
GW2A-55 #14# Pinout F#.

2% UG110, GW2A-18 ##/F Pinout 741 UG113,

4.1.3 BiE EHARIE

*4-3 BERLEARE

e Eifi%) w/ME A PN I:
FIR L B R
Travp | (Power supply ramp rates for | 0.6mV/ps 6mV/us
all power supplies)
4.1.4 AIHREFH
I+ 4-4 PAEREE
E2 /S 37> M /0 KA | & KIH
b NIRRT
I 0<VIn<VIH(MAX I/0 150uA
"S (Input or I/O leakage current) <ViN<Vin( ) !
i N\ IR LR TDI,TDO,
I 0<Vin<VIH(MAX 120uA
"S (Input or I/O leakage current) <ViIN<Vin( ) TMS,TCK !
4.1.5 POR %54
#* 4-5 POR BESH
H R it R w/MA PN <N
oy U ST Vce 0.7v 0.88v

POR | LS LT
1t Power on reset voltage | Vcex 2.1V 2.6V

of Vee Vceio 0.85V 0.98V

DS102-2.3.1
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4 WA

>
(aay

4.2ESD 1%

4.2 ESD T4 &€

DS102-2.3.1

3 4-6 GW2A ESD - HBM
At GW2A-18 GW2A-55
QN88 HBM>1,000V -
LQ144 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
PG1156 - HBM>1,000V
UG324 HBM>1,000V HBM>1,000V
UG324D | - HBM>1,000V
UG324F - HBM>1,000V
UG484 HBM>1,000V -
UG676 - HBM>1,000V
%z 4-7 GW2A ESD - CDM
At GW2A-18 GW2A-55
QN88 CDM>500V -
LQ144 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
PG1156 - CDM>500V
UG324 CDM>500V CDM>500V
UG324D | - CDM>500V
UG324F - CDM>500V
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4 WA

4.3DC A5k

Lalis GW2A-18 GW2A-55
uG484 CDM>500V -
UG676 - CDM>500V
4.3 DC BS54
4.3.1 #EFT(EEER DC S
I 4-8 HFLIESEEAN DC BBSHriE
EA S ) A% wR/ME JRE ON I
e /0 % N3 HL% (Input or Veco<VINRVIH(MAX) - - 210uA
’ /O leakage) 0V<Vin<Vcco - : 10pA
11O L4 F i
lPu (I/0 Active Pull-up 0<Vin<0.7Vcco - -100uA -
Current)
/O N
IPD (/0 Active Pull-down ViL(MAX)<Vin<Vcco - 100uA -
Current)
S AR FRHC LI RS2
7
IBHLS i . Vin=ViL(MAX) 30pA - -
(Bus Hold Low Sustaining
Current)
SRR i PN R
?2:
IBHHS " . . Vin=0.7Vcco -30pA - -
(Bus Hold High Sustaining
Current)
SRR FHIC R P I 1 2
IBHLO i i 0=ViNEVeco - - 150pA
(Bus Hold Low Overdrive
Current)
SV AR P I T 2R
lshHo | Yit(BusHoldHigh 0<VinsVceco - - -150pA
Overdrive Current)
SV ARFR Al R F
VBHT (Bus hold trip points) - ViL(MAX) - ViH(MIN)
I/O HLZ
C1 i . - - SpF 8pF
(I/O Capacitance)
Vcco=3.3V, Hysteresis=L2H - 240mV -
Vcco=2.5V, Hysteresis=L2H - 140mvV -
Vcco=1.8V, Hysteresis=L2H - 65mV -
Y B /R (Hysteresis for VCCO_l 5V Hy t is=L2H 30mVv
"YST 1 Schmitt Trigger inputs) cco=_oV, MySteresis= _ m _
Vcco=3.3V, Hysteresis=H2L | - 200mvV -
Vcco=2.5V, Hysteresis=H2L - 130mV -
Vcco=1.8V, Hysteresis=H2L | - 60mVv -
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4.3DC A5k

GRR | HiR M e /ME HAE =N
Vcco=1.5V, Hysteresis=H2L - 40mV -
Vcco=3.3V,Hysteresis=High - 440mV -
Vcco=2.5V,Hysteresis=High - 270mVv -
Vcco=1.8V,Hysteresis=High - 125mVv -
Vcco=1.5V,Hysteresis=High - 70mvV -

4.3.2 B7SHIR
F 49 BSHER
45 ik i PR
GW2A-55@) | 150mA
lcc™ Core HLJF LI
GW2A-18 70mA
GW2A-55 35mA
lcex® Vcex B
GW2A-18 15mA
GW2A-55 <2mA
lcco I/O Bank Y& FELE(Veco=3.3V)
GW2A-18 <2mA
E!
o [1HRZMFA: Vee=1V, =i, HE%HR-8,
o [21MA&MN: Veex=3.3V.
4.3.3 /O HETIEEH
F* 4-10 /O HEETLIE&H
o i XY Veco(V) XTI Vrer(V)
VAN
wAME | AE | mKME | mAME | BBUE | &RKE
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 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 15 1.7
SSTL33_lI 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 1l 1.71 1.8 1.89 0.816 0.9 1.08
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4 BRI 4.3DC A5k

e a6 R Veco(V) KR VRer(V)
. RAOME | HBME | BRRE | RME O HBBME RKRE
HSTL15 1.425 15 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 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_lI 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 2.5 2.625 - - -
SSTL25D_II 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_II 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_II 1.71 1.8 1.89 - - -
vE!
f# Fl True LVDS ) Bank VCCO i % B N 2.5V
4.3.4 Bif I/O DC BB 5 H4
& 4-11 Bi5 1/0 DC B S 4514
ViL Vi VoL VoH loL loH
e i :
Min | Max Min Max (Max) [ (Min) (mA) [ (mA)
4 -4
LVCMOS33 04V | Veco-04v | i
LVTTL33 -0.3V | 0.8V 2.0V 3.6V 12 -12
16 -16
24 -24
0.2V Veco-0.2V | 0.1 -0.1
4 -4
0.4V Veco-0.4V 1o 8
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2V Voco-0.2V | 0.1 -0.1
LVCMOS18 | -0.3V | 0.35 x Vcco | 0.65 X Vcco | 3.6V 0.4v Vcco-0.4V g :g
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4 WA

4.3DC A5k

- ViL Vi VoL VoH lou loH
° Min | Max Min Max (Max) | (Min) (MA) | (mA)
12 -12
0.2v Vcco-0.2V | 0.1 -0.1
4 -4
0.4v Vcco-0.4V
LVCMOS15 | -0.3V | 0.35 x Vcco | 0.65 x Vcco | 3.6V 8 -8
0.2v Vcco-0.2V | 0.1 -0.1
2 -2
0.4v Vcco-0.4V
LVCMOS12 | -0.3V | 0.35 x Vcco | 0.65 x Vceco | 3.6V 4 -4
0.2v Vcco-0.2V ] 0.1 -0.1
PCI33 -0.3V | 0.3 x Vcco 0.5 x Vcco 3.6V ?/.cil-co X 0.9xVcco | 1.5 -0.5
SSTL33 | -0.3V | Vrer-0.2V VRrer+0.2V 3.6V 0.7 Vcco-1.1V -8
SSTL25 | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V 0.54Vv Vcco-0.62V -8
SSTL25 11 -0.3V | Vrer-0.18V | VRrer+0.18V | 3.6V NA NA NA NA
SSTL18_Il | -0.3V | Vrer-0.125V xREFJrO'lZS 3.6V NA NA NA | NA
SSTL18 | | -0.3V | Vrer-0.125V xREF+O'125 3.6V 0.40V | Veco-0.40V | 8 8
SSTL15 -0.3V | Vrer-0.1V Vrert+ 0.1V | 3.6V 0.40V Vcco-0.40V -8
HSTL18 | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V 0.40V Vcco-0.40V -8
HSTL18 1l -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V NA NA NA NA
HSTL15 | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V 0.40V Vcco-0.40V | 8 -8
HSTL15 I -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V NA NA NA NA
y—
4.3.5 £4 /O DC BS54
& 4-12 £4 /O DC BBSH54%
LVDS
R iR M 2% A AN RO | B
Vina,Vine | il A HLE (Input Voltage) - 0 - 2.4 \Y;
TR -
Ven JLRT N B (Input Common | 005 |- 235 |y
Mode Voltage)
YIS , .
Vi | Z2ZPIATIIR(Differential put | e g 1 e «100 - |- mv
Threshold)
lin % N\ LI (Input Current) g?fwer Onor Power | _ - +10 HA
4y Hi v HLF-(Output High _
Vou Voltage for Vop or Vowm) Rr = 1000 16 v
fi % H2 T+ (Output Low _
VoL Voltage for Vop or Vow) Rr = 1000 0.9 v
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4 BRI 4.4AC JFRAFFIE
B iR M R YN XA
TN
Voo ZB R (Output Voltage |\ o5 re=1000 | 250 [350 |450 | mv
Differential)
ZE B4 H HL R AR A Y
AVop (Change in Vop Between High | - - - 50 mV
and Low)
%y %75 (Output Voltage (Vop + Vom)/2,
Vos Offset) Rr=100Q 1.125 | 1.2 1.375 |V
iy i F AR 1k (Change in Vos
AVos Between High and Low) i i i S0 mv
— A =]
s R Voo = OV BRI | N TR Y
£
44 AC FFR45t4
4.4.1 CFU F R4
%% 4-13 CFU HF&#
" HESER .
4k ik — #fi
Min Max
tuta cru | LUT4 ZEIR(LUTA4 delay) - 0.337 | ns
tLuTs_cru LUT5 ZEIE(LUTS5 delay) - 0.694 ns
tLute_cru LUT6 #EiE(LUT6 delay) - 1.005 ns
tLut7_cru LUT7 ZEi5(LUT7 delay) - 1.316 ns
tLuts_crFu LUT8 #EiE(LUTS8 delay) - 1.627 ns
B AL AL A7 2% H BT ] (Set/Reset to
tsr_cru . - 0.93 ns
Register output)
S ‘ A D -
tco.cru Hef i 1) 25 7 45 i HH B E) (Clock to Register | 0.38 ns
output)
4.4.2 BSRAM Fx4Fi4E
3% 4-14 BSRAM HIF&%
" AR X
23 ik — B fir
Min Max
I b 3] 52 Hb 1k /24 S b B TA] (Clock to
tcoAaD BSRAM - 2.55 ns
output from read address/data)
s 92 75 B A 0 )
tcoorR_BSRAM R %” ti I ] (Clock to output - 0.28 ns
from output register)

DS102-2.3.1
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4 BRI 4.4AC JFRF51E
4.4.3 DSP FF&4514
% 4-15 DSP R FESH
. TSR o
P s ik = B fir
Min Max
: AN 25 AL I
tcoir_psp ET@;U%JATF%&E/JHTIH—‘](GOCK to output | _ 2.40 ns
from input register)
tcoPR DSP Hﬁ@l@ﬂ_ﬁ{kﬁﬁ%&ﬁ‘]ﬁﬁlﬁﬂ(Clock to output | 1.20 ns
from pipeline register)
tc00R DSP HT%*?'J%JEH#TS_C%%E’JHTIEU(CIOCK to output | 0.42 ns
from output register)
4.4.4 BN /O FF X451
= 4-16 SMERFF K451
P i P il ad i
Min Max Min Max
- o Pin(IOxA) to
Pin-LUT-Pin Pin(IOXB) GW2A-18 i 383 |- 459 ns
Delay® delay
TheLkdy ge%; ree | cwoa-18 ] 0.82 ] 0.98 ns
TocLkdy gggf ree | Gwea-18 ; 1.77 ] 212 ns
¥
MR N: Vecio=3.3V, Veex=3.3V,
4.4.5 RAEIRF <FFE
= 4-17 R AR R FFE
ZFR 1 HA B/ME I RNE
TR T H AR
g?gﬁjﬂj” PO F | 06 25MHz 125MHz | 143.75MHz
fmax ———y
B L b 52 (-
bR AR (-40 10 | ) o 125MHz | 150MHz
+1007C)
A N
tor i tH by £ Duty 43% 50% 57%
Cycle
o :
topaIT i thi i £ Period 0.01UIPP 0.012UIPP | 0.02UIPP
Jitter
DS102-2.3.1 37(40)




4 BRI 4.5 YmFEEE Ok e AniE

4.4.6 PLL 414
5 4-18 PLL FF&4id
Eras HEER 2R w/ME wANE
CLKIN 3MHZ 500MHZ
-9/-8/-7 PFD 3MHZ 500MHZ
VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ | 625MHZ
GW2A-18
CLKIN 3MHZ 400MHZ
A 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
A PFD 3MHZ 400MHZ
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ | 500MHZ

4.5 YmtE$E OB FFiRfE

GW2A %% FPGA 7= /i GowinCONFIG fic & #1455 : MSPI X . SSPI
. CPU . SERIAL #R, PEEEHES % UG290, Gowin FPGA 7=
A5 P2 B T
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5 BT IR

5.1 s fFan 44

5.1 &t B

DS102-2.3.1

5-1 8 ap & 75 A Bl-ES

GW2A
Product Series ———
GW2A

Core Supply Voltage
LV 1.0V

- XX XX XXXXXX ES
- Optional Suffix

Logic Density
18 20,736 LUTs
5554,720 LUTs

5%%1#1'“11.:. 2

ES Engineering Sample

Package Type

QN88 (QFN88, 0.4mm)
LQ144 (LQFP144, 0.5mm)
EQ144 (eLQFP144,0.5mm)
MG196 (MBGA196, 0.5mm)
PG256 (PBGAZ256, 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 BT RGE 5.2 #f 3t bR iR Rl
& 5-2 B fFa &5 ERBI-Production
GW2A - XX XX XXXXXX C7/16

Product Series ——— T L Grade

GW2A C Commercial
| Industrial

(L:\(;rig\u/pply Voltage Speed
6 Slowest /7 /8 /9 Fastest

Logic Density Package Type

55 54,720 LUTs LQ144 (LQFP144,0.5mm)

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)
PG1156 (PBGA1156, 1.0mm)
UG324 (UBGA324, 0.8mm)
UG324D (UBGA324D, 0.8mm)
UG324F (UBGA324F, 0.8mm)
UG484 (UBGA484, 0.8mm)
UG676 (UBGA676, 0.8mm)

KT M E SR L E R EE % 2.2 =G BAIE.

A 7 3 55 55 20 1) /)N Eﬁ%@)(LittleBee@)%ﬁ%ﬁﬁE%D;ﬁ[ﬁ5®%ﬁ§%§ﬁ;ﬁ§r

1 2 T S 2R FH XU AR I, W1 C7/16, C6/15 %5, it jﬂﬂ%ﬁﬂ(ﬂammiﬂéﬁﬁ“/@
T DA TR — 05 AT DA R 336 A2 ol S (D AR S B (C)o - Tk i il 100°C, ik
Kh it g 85°C, BT LAIR]— O B A AE p sl 25 S FH il /R S BE S 7, AE TR N
WK 6.

5.2 AR fFERARIR Rl

DS102-2.3.1

iz A AR R I BN T SRR R, Bl 5-3 Fs

[ 5-3 sRtFERAmR R G

o o
GOWINGZE GOWINGZE
Part Number ——» GW2A-LV18PG256C7/16 Part Number —» GW2A-LV18PG256C7/16
Date Code —» YYWW Date Code' —» yywwc
Lot Number —» LLLLLLLLL Lot Number — LLLLLLLLL

%!

[1]

C RA214-1) Data Code J5 I —Ar fRAFRIR “C7.
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