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CLS Configurable Logic Section I W=V eR
CRU Configurable Routing Unit Al g ARAT L H T
LUT4 4-input Look-up Table 4 FNERR
LUT5 5-input Look-up Table 5 MINTIRE
LUT6 6-input Look-up Table 6 MIANT K
LUT7 7-input Look-up Table 7 BINTRE
LUTS 8-input Look-up Table 8 MINT K
REG Register TR
ALU Arithmetic Logic Unit HARIZ IR R IT
[o]:] Input/Output Block i N3 H B
SSRAM I\S/Ir;(qjc?;’; Static Random Access I AT RSN s 5
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- RIS T IR IR T
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- SEUURRR RO, S AANAR S
- ARy B X 4R R
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- 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
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% 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
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N EAN jQ Y i =]
ﬁ%ﬁi%aﬁﬁﬂﬁﬁ%%ﬁ 828K 2 520K
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BRIR S BE M LA il 23 2 H 46 140
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I Z AR 1 (PLLS) 4 6
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5K 110 % 384 608
% HL 1.0V 1.0V
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MR E 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 RHERMZAKAR V0 EE
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 RN 11O BTG, TE4IME B1E 2% UGT11, GW2A ZJI FPGA /=i 1455
HTFHY;
e JTAG &FHEH 10 & /NT 40MHz.
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es) w |
1 DSP S|
> cru S CFU| | CFU | | CFU| CFU | | CFU | | CRU
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§ CFU PLL % DsP
TR | Block SRAM | osc |||
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CFU \
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BN EB R IEBCEVEM ARG SR 2-1. 2N —NE A AT,
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B S S A DSP. PLL %A P SR o

GW2A %51 FPGA 7= fi 3 A () 41 8 43 A vl Hic B Th g ¥ 6 (CFU,
Configurable Logic Unit). fEZ81F ML AT. ZINFEFEHES], AFS &
TEAISECA . nECEDIREH 0 (CFU) m AR E A HRE (LUT4)
. FARZEMA A, PRI RHES % 3.2 nlIC B IIEE St
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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 1 b it
Ez% Lﬂ%ﬁéf\i SDR TfEfiz. i@ DDR i1 DDR_MEM ..
VEAN kLS S 3.3 WA AR,

GW2A #%] FPGA 7= i [HLIR F S BEV LA gy (BSRAMD TEZSA4 P
AT HES, —/~ BSRAM 7EZF- 3 i 3 4~ CFU Iz & . —/ BSRAM
(175 8K/ 18Kbits, SZHFZ FifiC BB CRERERIZ0, g 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 R HAREHIZ H H0(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, HS LIRS ThRE, RN~ SN IR TR A
rmdR, CHF 2.5MHz 3| 125MHz [ Bp AR JuEl, A MSPI gmfEc B3 U
BEI R, AN AR AR P i A, PR RHE 25 3.10 A N R

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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3.2 AJECEThRE T

A B Thfg HE G (CFU)FI AT I B 2 48 50 (CLU) 2 A4 B A = 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) PSS A7 43 (REG), 74h— AT EZ I RS54
DU AN BT, WK 3-2 fin.

CLU "y mrfic B 2 AR AN REAC BN S BENLA GRS, AT E N A AL
. BARBE BT RiREiEee. CFU s a e B 18 M T MR 4 3 FH 37 5 ie
BEREAEREK . HARAZHEEIC. FSMAE M2 RS A7 6 a8 DU F TR
Ko

KT CFU I HEZHAE R, iES5% UG288, Gowin 7 & 1155 4. 7c(CFU)
M 15 -

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

v

Carry to Right CLU

CLS3

CLS2

CRU

CLS1

CLSO

Carry from left CLU

!
SREG i ZRFRIIEAF 08T WA T2, BRI EBOR SR s AL

3.3 SRR
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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
y y
v v v v
Buffer Pair A& B Buffer Pair A & B
2 A 2 A L 4 A Y
—H O - O —H O —H |0
o ® o 6 € o o6 B b ®
A v v 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A Y Y
_|BolBQ _|BoB® QO _|ZpoIdOQ _|TpoZ O
22523258 = 3252 =x3252 =
SSE5v 5585 v S|585v S.is‘g 5 v
Q —+|Q Q —|Q Q —~+|Q Q ~+|Q
A A v
Routing Routing

GW2A %741 FPGA /it 0B FIZhHERF £l :

T Bank ) Vcco Ml

% H LVCMOS. PCI. LVTTL. LVDS. SSTL PAJ HSTL %52 B1FFr
1

AL NAG 5 IR IR

PR AL H 5 5 RSl FL Ik T

AL 1S5 Slew Rate £ ;

SHEEAS 110 $RAL3h T 1 Bus Keeper. 37/ 4 HBH & Open Drain i H!
I 5

SCRF AR 5

/O #4537 K@ . SDR #EztLL & DDR %5 £ fiik .

3.3.1 ~3.3.3 4N T /O HFFRAE. 1/0 1248 K 110 245 TAER,
KT /O BHLHIE ZFHAIME R, 1ES% UG289, Gowin 7] 45754 1 = 1)
(GPIO) /1 /15 -

3.3.1 I/O B E4mifE

DS102-2.3.3

GW2A %741 FPGA il () I/0 3.5 8 4~ Bank, W1l 3-4 Jii7~, 51~ Bank

BN 1O HIE Veco. Veco A LA E N 3.3V, 2.5V, 1.8V, 1.5V 8 1.2V,
LQ144 #2123 Vecozs Al Veex N SR G H7E— ik, LB R W B N 2.7V
3.3V, HAIERIESHFE 4-2, NI SSTL, HSTL £ 1/O i NbxtE, A
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3 ik 3.3 fn N\ HH AR

Bank i $2 it — A7 S WU K (VRer), FH 7 Al Lk R 1I0OB N B 1) VRer
JE(%F T 0.5 x Veco), HATEFESMBHT Vrer A (] Bank H{E&ZE—1 1/0
B HIVE AN VRer #1N). Veox it HLHL R SR 2.7V il 3.3V,

3-4 GW2A 1Y I/O Bank YR EE

| loBank0 | | lOBankl |

. puegol |
iueg O

GW2A

Pueg Ol
enueg Ol

| l0Banks | | lOBank4 |

GW2A %% FPGA 7= i AR ) Bank SRR R BRI E, g8
Uity HEL BELAR 22 7 BB P Al . Fosg L FH 1% B T SSTL/HSTL My N, 7&
Bank2/3/6/7 W12 Ff. 24 HBH# B AT LVDS #i A\, {X7E Bank0/1 H12 £F,
Bank0/1 37 100 Wikt 43 VL HC L FH. .

¥
TgmFREAEE (GPIO) BRIMNRE R =ML L.

ANEH /O i HARHERXT Veco FIER, W15E 3-1 Fion.
% 3-1 GW2A % FPGA @Y #HrME /O KB R o iR E

1/O iy thAnitE | Hdm/ZE 4y Bank Vcco(V) RN EE J1(mA) | BT
LVTTL33 B St 3.3 4,8,12,16,24 AN
LVCMOS33 BB 3.3 4,8,12,16,24 G RPN
LVCMOS25 BB 25 4,8,12,16 G RPN
LVCMOS18 B 1.8 4,812 pGilEEE AN
LVCMOS15 B 1.5 4.8 pGiLEEE N
LVCMOS12 B S 1.2 4.8 AN
SSTL25 | B 2.5 8 At N
SSTL25 I B 2.5 8 At N
SSTL33_| B 3.3 8 e
SSTL33 |l BB 3.3 8 1A
SSTL18 | B 1.8 8 g
SSTL18 I BA Ui 1.8 8 fEfitHE 0
SSTL15 BA Ui 1.5 8 fEfitHE 0
HSTL18 | B 1.8 8 it N
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3 ik 3.3 fn N\ HH AR

/O i thAndE | Hui/Z o Bank Vcco(V) rHIkERe J1(mA) | LB
HSTL18 I BAYH 1.8 8 At N
HSTL15_| B 15 8 e O
PCI33 B 3.3 N/A PC FliR AR 4
LVPECL33E | %4 3.3 16 ren s HH 1
N Xz = Al
MLVDS25E ZE4y 25 16 %BC;J {%;g?[ 1551
BLVDS25E ZEoy 2.5 16 EQSNEL LA E ]
RSDS25E ZEoy 2.5 8 FON R R EARE AR
LVDS25E ZEoy 2.5 8 FON R R EARE AR
LVDS25 #/43(TLVDS) 2.5/3.3 3.5/2.5/2/1.25 R R O A
RSDS #/43(TLVDS) 2.5/3.3 2 R R O A
MINILVDS #45(TLVDS) | 2.5/3.3 2 IE;BC;J ggg;l% 2551
PPLVDS #Z4r(TLVDS) 2.5/3.3 3.5 LCD 17/513K5)
SSTL15D ZEoy 1.5 8 At L
SSTL25D | ZEoy 25 8 fEfitHE
SSTL25D Il | %4y 25 8 1A
SSTL33D | ZEGy 3.3 8 1A
SSTL33D Il | 4 3.3 8 1A
SSTL18D | ZEoy 1.8 8 ez AN
SSTL18D Il | 4> 1.8 8 At N
HSTL18D | oy 1.8 8 At N
HSTL18D Il | %4 1.8 8 e
HSTL15D | ZEoy 15 8 At N
LVCMOS12D | % 1.2 8/4 AN
LVCMOS15D | %4y 1.5 8/4 AN
LVCMOS18D | %4 1.8 8/12/4 G EE AN
LVCMOS25D | %4> 2.5 8/16/12/4 G RPN
LVCMOS33D | %4y 3.3 8/24/16/12/4 pGiLEEE N
#* 3-2 GW2A XHFHHHEA /O KB R BH iR E

I/O #r N bRk /%4y | Bank Veco(V) CFRFEIBRIEDT | 25T E VRer

LVTTL33 B 1.2/1.5/1.8/2.5/3.3 2 4

LVCMOS33 BB 1.2/1.5/1.8/2.5/3.3 2 4

LVCMOS25 B Yt 1.2/1.5/1.8/2.5/3.3 & 3

LVCMOS18 BA Ui 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 & 3

LVCMOS12 B S 1.2/1.5/1.8/2.5/3.3 = o

SSTL15 B Uiy 1.5/1.8/2.5/3.3 i 2
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3 ik 3.3 ff N\ i H e

/O % NAwitE ¥/ %45y | Bank Veco(V) XFFEBRIED | —ETFHE VRer
SSTL25 | B S 2.5/3.3 4 T
SSTL25 I B S 2.5/3.3 @ &
SSTL33 | B S 3.3 @ &
SSTL33 I B it 3.3 % &
SSTL18 | B it 1.8/2.5/3.3 o &
SSTL18 I B Y 1.8/2.5/3.3 % &
HSTL18 | B Y 1.8/2.5/3.3 % &
HSTL18_lI B St 1.8/2.5/3.3 4 T
HSTL15 | B 1.5/1.8/2.5/3.3 % sz
PCI33 L 3.3 = o
LVCMOS330D25 | i 2.5 i @
LVCMOS330D18 | Hiiii 1.8 % 4
LVCMOS330D15 | Hiiii 15 o 4
LVCMOS250D18 | Hiiii 1.8 % =
LVCMOS250D15 | Hiiii 15 % o
LVCMOS180D15 | Hiig 15 4 o
LVCMOS150D12 | Hiiii 1.2 % @
LVCMOS25UD33 | Hiii 3.3 i @
LVCMOS18UD25 | Hiig 2.5 @ o
LVCMOS18UD33 | i 3.3 i o
LVCMOS15UD18 | i 1.8 i o
LVCMOS15UD25 | Hiiii 2.5 % 4
LVCMOS15UD33 | Hiiii 3.3 % 4
LVCMOS12UD15 | Hiig 15 4 o
LVCMOS12UD18 | Hiig 1.8 4 o
LVCMOS12UD25 | Hiig 2.5 @ o
LVCMOS12UD33 | Hiij 3.3 i @
LVDS25 5y 2.5/3.3 i o
RSDS ZEoy 2.5/3.3 75? o
MINILVDS ZEoy 2.5/3.3 % 5
PPLVDS ZEoy 2.5/3.3 % 5
LVDS25E ZE5y 2.5/3.3 4 o
MLVDS25E ZE5y 2.5/3.3 4 o
BLVDS25E Z5y 2.5/3.3 @ o
RSDS25E Z5y 2.5/3.3 @ o
LVPECL33E Z5y 3.3 i 4
SSTL15D Z=5y 1.5/1.8/2.5/3.3 @ 4
SSTL25D | ZEoy 2.5/3.3 % 4
SSTL25D I ZEoy 2.5/3.3 % 4
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3 ik 3.3 ff N\ i H e

I/O i NFRE /%4 | Bank Veco(V) CRFRIBRFIED | BB TEE VRer
SSTL33D_| ZE5y 3.3 4 o
SSTL33D I ZEor 3.3 i o
SSTL18D | ZEoy 1.8/2.5/3.3 5 &
SSTL18D_lI FEoy 1.8/2.5/3.3 % %
HSTL18D_| FIy 1.8/2.5/3.3 % %
HSTL18D_lI EIy 1.8/2.5/3.3 % &
HSTL15D_| EIy 1.5/1.8/2.5/3.3 % &
LVCMOS12D ZEor 1.2/1.5/1.8/2.5/3.3 7.57 @
LVCMOS15D oy 1.5/1.8/2.5/3.3 7.57 @
LVCMOS18D oy 1.8/2.5/3.3 o @
LVCMOS25D ZE5y 2.5/3.3 5 @
LVCMOS33D FEoy 3.3 % %
3.3.2 /O 24§
K 3-5 & GW2A 41 FPGA 7= 5 ) 1/0 38 48 ()% H &8 43
& 3-5 /O @i ~EE
X TRIREG >
GND | >
» SER > N
ISI
DI » OREG > —
.

& 3-6 Jy GW2A #7%1] FPGA 7™ 5 i) /0 2248 B % N &R 77

DS102-2.3.3 14(40)




3 LA 3.3 B N R
& 3-6 I/O IBHEMNATEE
> ClI
> DI
|IODELAY > REG Q
H >
» |EM | | IDES L5l Rat
Saele > Qo-Qn1
2 3-3 iIwANLE
w4 I/O £ P
GCLK N5 5.
clt Input GCLK i NE 5 ¥ EiE S % UG110,
P GW2A-18 2/} Pinout F% UG113,
GW2A-55 21+ Pinout FH.
DI Input IO MEHEMm NG S, E#HAZ Fabric.
Q Output SDR ###th IREG HiH{E 5.
Qo-Qn-1 Output DDR fibd IDES Hiti {5 5.
¥

[1] 4 CI £ GCLK A\ Fit, 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

> DO

SETN |

4

VALUE |

DS102-2.3.3

DLY ADJ

> DF
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3 KN

3.3 fn N\ HH AR

DS102-2.3.3

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

Y

CE ] LAZRFE NME HL T4 %2(0: enable)sl = H -4 %(1: enable).
CLK "] LAGm AR A b - fil 5 B R BV Al A o

SR A LAgwFE A FE 725 1) SET/RESET S & (disable).
AT AR AR N 2717 2% (register) BB 77 2% (latch) .

EVHEARIR

PORFRL B (IEM) 2 FHOR RS ia s, A i@ A DDR #43K, Wnl& 3-9 fir

7No
& 3-9 GW2A i IEM ~E=E

CLK[ - LEAD
DI IEM —— MCLK
RESET[ - - LAG
%28 DES R ER fhigi sk

AL 1O UL T iR fE S 28 DES, FF 1 /0 TN HTT
K. DES HLIH %0 A B8 i) 5 i 38 4% 462 (Clock domain transfer) it $2 {1t
T A AR AN IR I £ (strobe) Bl N B I KR Sg BP R RE J1. A 2 AN
fE 2% (registers) K3 T HdfE R A%
5 I P A T S D Re
PN BB S B AR B AN ESE ) DQS SR ATHE R AL, HLIhREN T
DDR frfiias 2 1,

® X1 DDR3 frfifi s Hinit, 7£i DQS H°F (read-leveling) J& £ 4
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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 &5 25 [A]— /N FE [ 15 I oo a2 o At
He,
1V 28 SER #&iR

SR /O IR 1 Al B s A4 SER BB, FE 1 1/0 BRMN
E W

3.3.3 /O BB T{EER

GW2A 741 FPGA 77 #h i) 110 S HF 2 Fp TARRAA . B —Fh AR
N, VO(E /O Z 355X ) XAl IBCE B 5 5 . A5, INOUT (55
Fe =3 ST (I =SS R R S

3.4 SRARFFSHEN F SRR

3.4.1 &4y

DS102-2.3.3

GW2A #7%1| FPGA 7= 2t 7 F & MHUIR S BE YL it 28 TE IR o IX A7
fitigs BLIRFE RS, DT IR, A fE3EA FPGA BRI . RILFR A
HulRs SV G2 (BSRAM). 7F FPGA [5%1+4/> BSRAM #id 5 H 3
A~ CFU M & . 51> BSRAM 1] B % = 18,432bits(18Kbits). #2{ik 5 Flif
YRR Him A X Single Port, Xk F#23 Dual Port, O X A Semi
Dual Port, [Ffb 7, WEM FIFO 27, £ FEF5H T BSRAM
W15 = S IRefi iR .

F & MHUR RS BEY LA g 28 IO P B st R 3 4t 17 IRk, DR
& BSRAM $2 {1 %5 F0 Thfg -

o 1 /MBI KRN 18,432bits
o I 44iiZik 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 PR H Al ROM

o HHETEEM 1 ALF] 36 fif

o T[VRAI ¥ #4E Mixed clock mode

o VR &HIETE ¥ Mixed data width mode

o RN UL s B B S R 1T RE DI RE Enable Byte
e F'%¥1%'5 Normal Read and Write mode

17(40)




3.4 URER A BEHLAT i a5 Bk

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

3.4.2 FHEREERI

DS102-2.3.3

GW2A %1 FPGA 7= i I HUIR 5 A5 BE N AT At 28 7] SCRF 2 M B0 56
n# 3-4 s

< 3-4 FiERECEYER

BBy AR 2 Ry AR 5 P Xty 1A 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

78 Hus T 2, BSRAM 1] DLZE — AN s sk BSRAM #4752 88 5 4
ESEAETR, W5 NKEIESE S BSRAM Hfrd . SR IEH 5
(Normal-Write Mode)Fl1id 5 15 X, (Write—through Mode). 4% H 75 /7 2% 55 %
(Bypass)if, H7 &t H HLAE [F] — N8R 1) BRI

SR H g AR 2 S A P B A R HiiR 16 2% UG 285, Gowin £ 1 4%
(BSRAM & SSRAM) /1 /151

Wi QR
BSRAM S5 X R 3, ) X o LA T 384 -
o i [ [A) I AR AR
o - I [F) I 5 R AR
o AT RS

SR X AR 2 3 s i I S A SRR 25 UG 285, Gowin 1 75
(BSRAM & SSRAM) /#7157

AW O
Dy X 1 R] SR RIS 3R S 48 o (BN Ao EAS B S 54
HECRE At 5, B i Hi%s

ST O Xty AR = o o = B A e b 1B 2% UG 285, Gowin /71
Z4(BSRAM & SSRAM) /1 /7155
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3 ik 3.4 URER A BEHLAT i a5 Bk

HigiEx

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

4 BSRAM 1] it B i — 1 16Kbits ROM . J&T H sk = 1o 1 s 2 &
FVEHHEIR G S 2% UG285, Gowin 77 1%#(BSRAM & SSRAM) /11 /715 %

343 FiEREAHIRREREE

GW2A Z %1 FPGA 7= il B HUIR B A BE AL AEfifs 78 4 B 0 S 7 TR A B 28 7
FEHEAE o A X0 R RN Oy Xty AR 20 R, 205 1) 0 o v DA T
{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 R QLSRR EEETIR

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

DS102-2.3.3 19(40)



http://cdn.gowinsemi.com.cn/UG285.pdf

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 < £f 5 PR, 4G 2 Pz fEii (55 #1520 Bypass
Mode, iK%= PipelineRead Mode)fil 3 Fit & i /E 2 (1F % SR
Normal-Write Mode, 5 : Write-through Mode, %¢i)a S5 :
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
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3 Hify S 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
— Input
CLKA ] Register
DIA ———> Input Memory CLKB
Register
ADA g Array
i> Pipeline |
Register|
<4—O0CEB
DOB
DIA —— ——1DIB
ADA > Input || — Input (== ADB
WREA— Register Register |4 ——— WREB
Memory
CLKA Array CLKB
7 Pipeline | 1| j‘> Pipeline
Register Register | 4— OCEB
OCEA—»
DOA DOB
=
BiR{FiR
EHEHEA

AN AT IEH SR, him D B A . S ABEE A
DAL B3 1

R

FEMREER A AT SRR, 5 M 2 LA I
i

FEEERA

FEMERESCT, b AT SRR, TR 10 a2 H B s s 11
ftt, BHABIESAANENHTT.
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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 WA Zi /728 -
3-11 JhI7 A iR
WREA WREB
ADA [ 1 ADB
Input Input
DIA [ Register | | :IRegister —— DB

Memory
Array
CLKA CLKB
Output
DOA <i OquUt — ﬁ g j> DOB
Register Register

WREA WREB

IS RN

K 3-12 o 1 72Dy B AR T B 332 5 b A YA 2 4 o 1 % —
AP HEPH(CLKAYE SHEH] 1 im0 A FIS ANEdE . Sibhbmi/ 54
55 . RN (CLKB)E 54 1o 0 B (i . SRS e (5 5

3-12 IRE R HR
I Input
Register
Input —— Memory
CLKA —p . CLKB
Register Array

j>| 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

.
I::> Input | —
> » Register | |
Memory
CLK |
Array

o =] Outeut
Register

WRE

3.5 WFESHRIRLR

GW2A %71 FPGA /7 i #8H A 35 () DSP B BHIE . == A0
DSP fif k77 Z& vl 2 FH P m PR e B 15 5 AR 5K, 0 FIR, FFT eih4% .
DSP HA M ptEaetae . BRI DIFECEE .

DSP S ## T 31 Dhfe:

3 Ff i fE Sfey k28 (9-bit, 18-bit, 36-bit)

54-bit [ A/ HHIZ H HIT

A Tk A v G LA i cdis o i

HI R 1 %% (Barrel shifter)

W S 5E S E & N (Adaptive filtering through signal feedback)
iz B A] L A 3 HLE (Computing with options of rounding to positive
number or prime number)

SCAF AT A A A 55 e

3.5.1 EBIT

GW2A [1] DSP S LT T X A £ 44> FPGA [ 51 1 . B> DSP
FEEH 9 4~ CFU AL E . B4 DSP EB& AN Hot, BN FER s H
AT INYE#s (pre-adders), BN 18 AL (3L 4% (multipliers), F1—A~=%i A1
HARNZ 18 5 5 6 (ALU).,

ATmeE
DSP Z ¥t & A EIINGS, SEOLTn. kA i shas .
HOMESAL T2 BT M S il i, A N0 N i «

e Ji{T 18-bit fii \ B 5 SBI;
e JiT 18-bit A A El SIA.
BN I Al SR A AT A R 55
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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); TR INZS 2 S, FSRSePlaREizH . Feikdsn] LA
BHIx9. 18 x 18. 36 x 18 5 36 x 36, i N it Rl H ditg 41 <7 Fp 2 A7 2 fd
AR — N2 e R R B A B

® — 18 x 36 ke
® /18 x 18 Fejh2d:
o JUN9x0IJerkse,
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  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 Hify S

3.6 4

3.6 B§h

1/0 Bank0 1/0 Bank1
DLL_ DLL_
o | [ B Il W CE O e
PLL PLL
ol S
S iy
> 3
X S
PLL PLL
] GCLK [ |
MUX
| |
S 5
iy iy
> =}
> &
| | pLL PLL
o | [ T [l W B o
LB 1/0 Bank5 1/0 Bank4 RB
D /0 Bank DEDQS I-HCLK
3.6.1 £ /FHETHHRILE

DS102-2.3.3

I h B R AT 2%t FPGA eI H 2R EE . GW2A R4 FPGA
PR T AR I B N 48 (GCLK), B EHEER S TA w. BT
GCLK %5, 42t T3 (PLL). &g 4 HCLK 1 DDR 7248842 1
BRI 4 DQS S 4 i U5
& 3-14 GW2A BFH$hiEiER

GCLK 7t GW2A 7= il & R R0 A, 0 AU ZRIR, SEADRIRGENE 8
A~ GCLK W% . GCLK [y m] e i i A 45 & FH RO IS Bk b N\ AR 5 3 A 2 5%
VR, A I PRI Bl N AR AT SR R I R
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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
FERRT, ST 1R RIS S R D B AL S b Ok 8, @il 3-15 Brow

& 3-15 GW2A HCLK =~EE

HCLK HCLK
BankO Bankl

HCLK HCLK
Bank7 T T Bank2
HCLK J HCLKMU% L HCLK
Bank6 81

Bank3

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

HE 3-15 AfLLES], mdbeh HCLK i ala —A4 8:1 i HCLKMUX
i, HCLKMUX FERHATAT—4 Bank H ) HCLK B (5 5 32 21| HoAh AT o] —
A~ Bank 1, ixf#5 HCLK A4 58 hn R i .
HCLK mJ L&At 25 F 7 A F I ShREAE B 40 T FlT
e DHCEN: Zh&RmEl e ERerith, Thaeds it DQCE. nJai& 4T
15 P BRI AP E 5 .

® CLKDIV/ CLKDIV2: &g 2h o Mitsisk, f> Bank #15 —/ CLKDIV.
A R NI B AR, — B s e, BT 10 4R TAERE .

o DCS: Zh&Mml Bk e .

o DLLDLY: #hZ&biR s, T & e i AR 2E5 .

3.6.3 AL

B IR S 2 — R s i F g, fIFR A 2A (PLL, Phase-Locked Loop).
FIFH AN (1) 225 I B 5 42 11 2R B PN R 5 15 5 R S e FAR 7

GW2A 7= 5 1] PLL #E 3R BE 68 52 (1L TT DLSE & 1 I B i ., 36 i e B A [ 17
ZHJURT DLIFEAT I A 0 0 25 8 R (R 0N 29 A00) « AR TR o s LR B S5 TR

3.6.4 DDR 7Fi#s5E O EIE DQS

GW2A %741 FPGA 7= i ] DQS FBL AL T 1 FIZh e K 3 #F DDR 4%
il 2832 TR Bh 75 R -

o L DQS fi N, BIPILIFZ) 1/4 AL
o NI ANZAT AR/ SR
o WHNZARRIAHE MG T
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3 KN 3.7 K&

o {Z{lt DDR fijth #1155
e 7 ¥F DDR3 5 Hi [k #21il

DQS BB S Fp AR, AR 2 AR 10 5 I 75K

T4 SRyt b | v A B R J DDR A2 2845 DB ik b it 4 DQS
S ZYEANE BiE S % UG286, Gowin B/ £ 55 )k (Clock) H /151 -

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 AR D E AL, CFU Al I/O W27 a5 ]
DLAEST R

3.9 wIZEECE

GW2A %71 FPGA 7= i 323 SRAM Znfs, I, &k brjE 58 sy
AL E B SC R g R . AR, P T DR B & 7 SR e B BdE S
{RAEFEAPEE Flash b, EHS, GW2A 284 MARES Flash Hhisz e fC B 2 2]
SRAM 1,

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

DS102-2.3.3 27(40)



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

3.10 AN PR

3.10 KSR

DS102-2.3.3

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 Bl PN A P v 2 o 8 1 AR S8 R AR Y Bl B A i 2
%, Fn PRI SRR I AR A S ARV s 00 T 12 LAE

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 WA

4.1 TAE&1E

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 2 4 E e T
GW2A-55 #14# Pinout F#.

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

4.1.3 BE L AR

F*4-3 BEIRLEAME

e it w/ME A PN I:
FIR L B R
Tramp | (Power supply ramp rates for | 0.6mV/us 10mV/ps
all power supplies)
4.1.4 AIHREFH
I 4-4 PdEIR TS
E2 /S 37> M /0 KA | & KIH
i N IR
I VIN<VIH(MAX I
"S (Input or I/O leakage current) O<ViN<Vir( ) 0 150uA
b N PRI TDI,TDO
I 0<Vin<VIH(MAX ’ ' | 120uA
"S (Input or I/O leakage current) <ViIN<Vin( ) TMS,TCK ou
4.1.5 POR %54
#* 4-5 POR EESH
BN iR R w/MA PN <N
St > ST Vce 0.7v 0.88v

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

of Vee Vceo 0.85V 0.98V

DS102-2.3.3
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4 WA

>
(aay

4.2ESD 1%

4.2 ESD T4 &€

DS102-2.3.3

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(ESEEIR DC S
I 4-8 HFLIESEEAN DC S HriE
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
lPD (I/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
oo | | osVin=Veco i i 150pA
(Bus Hold Low Overdrive
Current)
SV AR P I T 2R
lshHo | Yit(BusHoldHigh 0<Vin<Vcco - - -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
B Eiipa st HARAE
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 [21M5&M N 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 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.6 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.6 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 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 3.6 - - -
LVPECL33E | 3.135 3.3 3.6 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E! 2.375 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 3.6 - - -
SSTL33D_II 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_II 1.71 1.8 1.89 - - -
vE!
f# Fl True LVDS ) Bank VCCO i % B N 2.5V
4.3.4 Bif I/O DC BB S5 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 ZEiE(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)

DS102-2.3.3
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4 BRI 4.4AC JFRF51E
4.4.3 DSP FF &4
% 4-15 DSP R FESH
. THEER o
P s ik = B fir
Min Max
: AN 25 AL I
tcoir_psp ET@;U%JATF%&E/JHTIH—‘](QOCK to output | _ 2.40 ns
from input register)
tcoPR DSP Hﬁ@l@ﬂ_ﬁjﬁﬁﬁ%&ﬁ‘]ﬁﬁlﬁﬂ(Clock to output | 1.20 ns
from pipeline register)
tc00R DSP HT%*?'J%JEH#E%&E’JHTIEU(CIOCK to output | 0.42 ns
from output register)
4.4.4 Gearbox FFX%4
2 4-16 Gearbox i FS#
TBD
4.4.5 BF#FN 170 FFRFrE
+ 4-17 S ERFF X454
475 L sk 5 a Hfr
Min Max Min Max
. . Pin(IOxA) to
Pin-LUT-Pin Pin(IOxB) GW2A-18 - 3.83 - 4.59 ns
Delay!! delay
THoLKdy g'j;:f tree | Gw2A-18 ; 0.82 ] 0.98 ns
TocLkdy Sggj ree | Gw2a-18 ; 1.77 ] 2.12 ns
Y
[11R 261N Veco=3.3V, Veex=3.3V.
4.4.6 AR R EHE
3 4-18 KA mIRA <54
s 1 BA w/ME ARG AN
H B o L 522
g’;{)ﬁ“tﬂ”‘yo ©* 1 106.25MHz 125MHz | 143.75MHz
fmax ——.
Sy L SR (-
AR (A0 10 | ) 125MHz | 150MHz
+100°C)
A y
tor it B Duty 43% 50% 57%
Cycle
roT. :
toparT it i b Period 0.01UIPP 0.012UIPP | 0.02UIPP
Jitter
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4 BRI 4.5 YmFEEE Ok e AniE

4.4.7 PLL 44
% 4-19 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

DS102-2.3.3

5-1 B&far & 5 A BI-ES
GW2A

Product Series ——
GW2A

Core Supply Voltage
LV 1.0V

- XX XX XXXXXX ES
L 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 (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 BT IR

5.2 #EERR IR

& 5-2 B fFa &5 ERBI-Production

Product Series — T

GW2A

Core Supply Voltage

LV 1.0V

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

o RTVEAMERERA g RS

GW2A

- XX XX XXXXXX

C Commercial

| Industrial

Speed

6 Slowest /7 /8 /9 Fastest
Package Type

QN88 (QFNS8S8, 0.4mm)
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 (UBGAG676, 0.8mm)

# 2.2 g B,

o HIFIEREEL I/ Eﬁ%@)(LitﬂeBee@)%ﬁ%%ﬁ#%D;ﬁ[ﬁ5®%ﬁ§%§ﬁ;ﬁ§r

i 2 e (T R S R WS AR IR, i C7/18, C6/15 55 o it fﬁﬁmﬂ%ﬁ’]miiﬂ&ﬁ/@
JIT A JR] 7 m] DA RN A A2 T S Y (D AR ML R I (C) e Tk di i 2 100°C, Rl

Fedg i L 85°C, FTLAR]— b5 1 A p b 4 S P s 2
HEELINN 6.

HPESFR T, AET AV H]

5.2 A fFE ARGl

B AR R R R T TSR AE R, el 5-3 k.
[ 5-3 BRtFErRARIR R Gl

DS102-2.3.3

o
GOWINGZT

Part Number —» GW2A-LV18PG256C7/16
Date Code —» yyww
Lot Number — LLLLLLLLL

VE!

[1] C A #314:1) Data Code Ja 1 hn—Ai A FriR “C”,

Part Number —
Date Code’ —]
Lot Number —

> GW2A-LV18PG256C7/16
P> YYWWC
9 LLLLLLLLL

GOWINGZT
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