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1.2 FRERIIR
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POk E S AL 2
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HolRE S AL a2 H
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% Z B R (PLLs)M 4 6
I/O Bank %k 8 8
%k GPIO #& 384 608
i HL 1.0V 1.0V
!

o UIRFEEFSRFIBAIABEAR, H&ZH 6 MM,

® Rk GPIO #u 1k ae M E A S B IR H 15 50 T AT LU LA ok GPIO . Hidd
Fern] KRR H P 1/0 BB S %% 1-3.

% 1-2 GW2A-18 PLL %3
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ESES Lokis A PLL

EQ144 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
MG196 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
QN88 GW2A-18 PLLL1/PLLR1

PG256/

PG256S/

PG256C/

PG256CF/ GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
PG256E/

PG256SF

PG484/

PG484C GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
uG324 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
UG484 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
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177 A 1.2 {5 B3R

R 1-3 HEMB KA, /0 (55 (True LVDS Xf#)

Hak [ FE(mm) | R~F(mm) E-pad R~} (mm) | GW2A-18 GW2A-55
QN88 0.4 10 x10 6.74 x 6.74 66 (22) -
EQ144 0.5 20x 20 9.74 x9.74 119 (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)
PG484C 1.0 23 x 23 - 355 (89) -
PG1156 1.0 35x 35 - - 607 (97)
uG324 0.8 15x15 - 239 (90) 239 (86)
UG324F 0.8 15x15 - - 239 (86)
uG324D 0.8 15x15 - - 239 (71)
uG484 0.8 19x19 - 379 (94) -
UG484S 0.8 19x19 - - 344 (91)
UG676 0.8 21 x 21 - - 525 (97)

® UM GW2A A% FPGA ™ B3 4 KA ST 30, E2%5 4.1 b4

® JTAGSEL N f1 JTAG B2 B M, JTAGSEL_N 3[JIA1 JTAG F#km 4 /51

(TCK. TDI. TDO. TMS) AR [HEBE N /0, HEEKEIE RN JTAG N 4 4

SIHE RN 110 B EFEDL . FEEREES% UG111, GW2A %741 FPGA F= i3 5%
[

e JTAG EE [ 10 # /N T 40MHz.
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CFU \
\
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\
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BN BES RV BRHE SR 11, SF AR — DT,
SR N R (10B), s fE IR 1S BENLA7f# 4% (BSRAM) bk,
BrE S A DSP. PLL BEIERI T P9 SR o

GW2A Z 751 FPGA 7= it 3R (1 4 B0 4 v e T e .76 (CFU,
Function Logic Unit)A1 ] Iic £ 12 %5 #. J6(CLU, Configurable Logic Unit). 7E
FENER IR IRAT . SRS, AN EA E RS AT BRSO E] . R BT
BHES % 2.2 AL E DhAEF T,

GW2A 741 FPGA 7= b i) 110 SR A fE S E41 Bl LA Bank Dy #LA7.%l
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Ve, TR RIS S 2.4 JURERSBENIAEE RS .

GW2A %% FPGA 7= it H Nk | 875 5 Ab ¥ itk DSP. DSP fE#fF
PR IEATHES, B4~ DSP %R 5 FH 9 A CFU 4 & . &4 DSP .3 #
NI, FAERICAE A TN (pre-adders), P4 18 £ (3154
(multipliers)f1—A> =% N R HARE 2 H 50 (ALUS4). TEAITTRHES %
2.5 HrfE S A A

GW2A %71 FPGA 7= i Wik 78PN PLL %55 &34k PLL B3R
REME SR AL AT DAZE S OB BIOT0R , I8 L B A R 1 S 800 DLBEAT B B iR AR 1A
R A) s FALTVREE . 2 LR ThRE . R i Y R SRR A Y
iniR. TEMEENE S 2.6 BHEN & 2.10 AN TR .

A, FPGA SN E T F & A e 4t (CRU, Configurable
Routing Unit), & FPGA Wi A Stilfe iRk K. IR E DIRE T
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IR, AL YR B 2 Sk FPGA B A sh A . thak,
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BT A BHE(LUT) RPN F A7 E(REG), 34— al AL E 2 4 A
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CLU mrfyr] e BRI ARERC B OVip SEENLA G ES, PTRCE VAR
e, FARZHE A IO R AR . CFU i n] i B2 AR P T il 4 B FH 1
SEERIEAERE . FEAREEA T, FSREAA S R A7 s DU A T

PERE
KT CFU MEZEE S, 1§27 UG288, Gowin Al L E JfE # T
(CFUYH " ¥ -

& 2-2 CFU &#a~=E

Carry to Right CFU "
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|
|
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|
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|
|
|
|
|
|
|
|
|
|
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|
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|
|
|
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|
|
|
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2.3 SANBHARIR

GW2A %71 FPGA 77 il IOB F 24045 1/O Buffer. 1/0 1245 LA SKAH N
AT BRI e =R 7. A R s, R4 10B Hont i 7 A 1/0 &
J(FRIC Y AR B), EATA AR E B H 7= 55 x, AT DUE Y B (s

I3 MBLE
[E 2-3 I0B &R ER
Differential Pair Differential Pair
CTrue” “Comp” ” “True” “Comp”
PAD A PAD B PAD A PAD B
Y 2 y 2
v ¥ Y v
Buffer Pair A & B Buffer Pair A & B
2 2 2 2 A 4 Y Y
—H O —H O —H O —H |0
o 6 o0 6 ¥ o ® Z%pb & HE
A A
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A Y Y
| TolTO _|TpolX O _|ToXO_IpoJ O
582825828 5828235828 &
SS85vy 5585 v £ 52|5v Els‘g S v
«Q ~|Q «Q ~|Q Q ~+|Q Q ~+|Q
A A v
Routing Routing

GW2A %% FPGA 7= i+ IOB H) e mi

e LT Bank i Vccio MLl

® I LVCMOS. PCI. LVTTL. LVDS. SSTL DL HSTL Z:£ ffiHi~F
PRt

o RN TIRAFEI.

o IRALEIHE T IXB HL LI

o SRR 110 AT Bus Keeper. i/ F i HiBH £ Open Drain %t
I

o SCRFIMERA

o /O i@ A. SDR A LK DDR &L ik,
2.3.1~ 233 73304 1 110 H-FArdE. 1/0 #45 Je 110 5 TAER

A, KT VO BHIFIEZHAMELR, 5% UG289, Gowin HJ Jmfeil A

JHI(GPIO)H " #5F -

2.3.1 /O BB

GW2A % FPGA 7= 1/O fu5 8 4~ Bank, ik 2-4 Fiw, &4
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| 1oBanko | | 10Banki |
o) o)
uy] uy]
QD QD
3 3
- GW2A -
o) o)
vy] vy)
5 5
) )
- | oBanks | | 10Bank4 |

GW2A %71 FPGA 7= i ANFf) Bank SZ AR EREPHEE,
B R RELRN 22 43 L BEL P . B FRBEL 156 8 B T SSTL/HSTL g N, 7
Bank2/3/6/7 7 FF. Z WL EH T LVDS %\, {NAE Bank0/1 3¢
¥F, Bank0/1 3ZFF 100 BRa 24> UCECHLPH, W UG289, Gowin A] 4 fsil
HE I(GPIO)H 455
e
il B, ST GPIO BNEAS . Wss Bh, FUE SeRUR 10 MR B PR A
Yysfiazil. Config AHE /O [FPRZAS MR AL B AL 1 AR 74 BT X 3.

ST 1O B N AR ERXT Vecio FOESR, 13k 2-1 A1 2-2 Fios.

&= 2-1 GW2A &% FPGA ~a¥ it /0 28 BB HEA B

/0 A (Farih) | BRuifa/ 22 53 Bank Vccio(V) L IXEhRE I (mA) | B
LVTTL33 B 3.3 4/8/12/16/24 G EE AN
LVCMOS33 | Hiiif 3.3 4/8/12/16/24 RN
LVCMOS25 | Hiif 2.5 4/8/12/16 RN
LVCMOS18 | Hiiify 1.8 4/8/12 i
LVCMOS15 | Huig 15 4/8 i EEcu]
LVCMOS12 | Huig 1.2 4/8 BN
SSTL25 | B 25 8 Tt
SSTL25 I B 2.5 8 g
DS102-2.7.6 8(46)
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2 LRI 2.3 i N A

/O KA (Far ) | BRu/ 22 5% Bank Vccio(V) HHIKBNEE J1(mA) | B A
SSTL33_| B 3.3 8 el
SSTL33 I BAY 3.3 8 fEfHE
SSTL18_| B 1.8 8 el
SSTL18_lI B 1.8 8 1EfigHe
SSTL15 B 15 8 1EfigHe
HSTL18_| B 1.8 8 g
HSTL18_lI B 1.8 8 g
HSTL15_| B 1.5 8 e
PCI33 i 3.3 4/8 PC FIiR ARG
LVPECL33E | %4 3.3 16 e A

N 5 Xz 5 Al
MLVDS25E | #4%y 2.5 16 ;gig %g;;[ 1551
BLVDS25E a4y 2.5 16 EV=BU 6/
RSDS25E | %4 25 8 gﬁ AR £
LVDS25E S 25 8 ;;ﬁ AR
LVDS25 #/%(TLVDS) 2.5/3.3 1.25/2/2.5/3.5 gﬁ AR £
RSDS #3(TLVDS) 2.5/3.3 1.25/2/2.5/3.5 ;:ﬁﬁ AR A

LCD By 3k 5h 51

MINILVDS #/%(TLVDS) 2.5/3.3 1.25/2/2.5/3.5 U S [
PPLVDS Z4r(TLVDS) 2.5/3.3 1.25/2/2.5/3.5 LCD 17/55Kk3))
SSTL15D ZE5y 15 8 et 1
SSTL25D | ZE5y 2.5 8 et 1
SSTL25D Il | %4y 25 8 N
SSTL33D | | %% 3.3 8 N
SSTL33D Il | =% 3.3 8 et
SSTL18D | ZE5y 1.8 8 et
SSTL18D_Il | %4y 1.8 8 TEf % 1
HSTL18D | | %) 1.8 8 fEfHE
HSTL18D Il | %4 1.8 8 fEftHE
HSTL15D | | %4 15 8 fEftHE 1
LVCMOS12D | %%y 1.2 4/8 RPN
LVCMOS15D | %4y 15 4/8 RPN
LVCMOS18D | %4 1.8 4/8/12 pLINEEE N
LVCMOS25D | %4y 25 4/8/12/16 AN
LVCMOS33D | %4 3.3 4/8/12/16/24 i
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2 BRI 4

2.3 N AR

#+ 2-2 GW2A &%l FPGA @I FFHMA /O KB K PR S

1/O 2R (%N ) /74y | Bank Veeio(V) CHFIR IR T 1 7 2 VRer
LVTTL33 B3 3.3 & o
LVCMOS33 B 3.3 2 o
LVCMOS25 B S 2.5 & o
LVCMOS18 B S 1.8 & o
LVCMOS15 BA Y 15 & 4
LVCMOS12 BA Vi 1.2 2 4
SSTL15 Bt 1.5 4 &
SSTL25 | B S 25 & &
SSTL25 I B S 2.5 4 T
SSTL33 | B S 3.3 4 T
SSTL33_I B S 33 = &
SSTL18 | B S 1.8 = &
SSTL18 I BA Y 1.8 i &
HSTL18 | BA Y 1.8 i &
HSTL18 I B Y 1.8 & &
HSTL15 1 B Y 15 & &
PCI33 L3 3.3 2 o
LVCMOS330D25 | Hiif; 2.5 4 o
LVCMOS330D18 | Hiif 1.8 i @
LVCMOS330D15 | Hii 1.5 i @
LVCMOS250D18 | i 1.8 g o
LVCMOS250D15 | Hii 15 g o
LVCMOS180D15 | Hilii 15 i 5
LVCMOS150D12 | Hiii 1.2 i 5
LVCMOS25UD33 | Hiij 3.3 4 o
LVCMOS18UD25 | Hiij 2.5 4 o
LVCMOS18UD33 | i 3.3 i @
LVCMOS15UD18 | Hiif 1.8 4 o
LVCMOS15UD25 | Hii 2.5 g o
LVCMOS15UD33 | Hii 3.3 g o
LVCMOS12UD15 | Hilii 15 i 5
LVCMOS12UD18 | Hilii 1.8 i 5
LVCMOS12UD25 | Hiij 2.5 4 o
LVCMOS12UD33 | Hiij 3.3 4 o
LVDS25 ZE5y 2.5/3.3 4 o
RSDS Zo 2.5/3.3 i o
MINILVDS ZEy 2.5/3.3 g 4
PPLVDS Y 2.5/3.3 g 4
DS102-2.7.6 10(46)




2 LRI 2.3 i N A

I/O KA (%) /25 | Bank Vccio(V) XCHFIR e T JE 15 75 2 VReF
LVDS25E ZE5Y 2.5/3.3 4 o
MLVDS25E ZEy 2.5/3.3 g 4
BLVDS25E Y 2.5/3.3 = o
RSDS25E ZEoy 2.5/3.3 i 4
LVPECL33E FEGy 3.3 i 4
SSTL15D ZEoy 1.5 i =
SSTL25D | ZEoy 2.5 & =
SSTL25D Il oy 2.5 4 @
SSTL33D_| oy 3.3 4 @
SSTL33D Il ZEy 3.3 g o
SSTL18D_| oy 1.8 = @
SSTL18D I ZEoy 1.8 i 4
HSTL18D | FEoy 1.8 i 4
HSTL18D I ZEoy 1.8 i =
HSTL15D | ZEoy 1.5 & o
LVCMOS12D 0 1.2 & @
LVCMOS15D ZE5y 15 4 @
LVCMOS18D Y 1.8 = @
LVCMOS25D ZE5y 2.5 = @
LVCMOS33D ZEoy 3.3 g o
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2 LRI 2.3 i N A

2.3.2 /0O B35

&l 2-5 Jy GW2A %51 FPGA 7= ki i 1/O 32 % i) Nyt & 73 o
2-5 /O ZEMANHH T EE

TRIREG
GND |—
SER
<]
|I|- IREG
] IDES ] IEM
Rate [ 1 1
o |<=m
£ 23 WONE
w4 1/0 Hik
GCLK HINE 5 .
- - GOLK #fi M5 5 M i 2% UGT10.
P GW2A-18 3¢fF Pinout T % UG113,
GW2A-55 214 Pinout .
DI Input 1O MG T, EiEEH AT Fabric.
Q Output SDR #itk i IREG #i 5 5.
Qo-Qn-1 Output DDR ##tr IDES #iif5 5.

*E!
(M 4 CI {£ % GCLK S A IR, DI Q J% Qo-Qint ASAEAE 9 10 i N B A A .
GW2A %% FPGA 7= 5 i 1/O 3848 1 2 s B Bt B 4 F
EIRARSR
K 2-6 NIEIRFEHL IODELAY. GW2A £41 FPGA 7= St 1/0 #B4
¥ IODELAY #idk, H o] DL ZBEAE 1/O E3E & delay F T

DS102-2.7.6 12(46)
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2 S5 4H

2.3 N AR

DS102-2.7.6

ki NS S ER o 8 I IEIR AN Tayunit, S AT LR ALK ZEIR
%09 DLYSTEP. IODELAY SZEIRIF A A: Tootdy = Tdiyoftset + Tdiyunit *
DLYSTEP, SIEiRZ K [AjUNZE 2-4 Fis.

% 2-4 IODELAY RiER&E

Min. Typ. Max.
Taiyoffset 300ps 350ps 400ps
Tayunit - 18ps(GW2A-18) -
g 22ps(GW2A-
55)
DLYSTEP 0 - 127

2-6 IODELAY =~=E

o BT o
DLY UNIT
SDTAP >
SETN » DLYAD ——F > DF
VALUE »

AT P A A HE AR B 7 3

o FrAEHl.
o AN, "5 IEM A (HUREREL) — & ORI ah & BUREE 1.
FETFE N2 IODELAY e R B FH T H N A%
I/O 158
K] 2-7 ;5 GW2A %% FPGA F= 51 1/0 FfEastitl . GW2A &%
FPGA 7= i IR 110 #ER AL T g fE i N\ 274725 IREG. it 27 /725 OREG
v Bz ) 27 7 4% TRIREG.

2-71/0 EHEHBTEE

e
| > cE

. CLK
BEE

¥
® CE mJLAZmFE N H T3 %4(0: enable)sl i L F43 %%(1: enable).
®  CLK 1] AgwAE Ay b P fil i sl R B fi i o

® SR nJUgmfE N [FD R0 1 SET/RESET B (disable).

®  FRAEA T LAt A A7 2R (register) Bl f7 4 (latch)..
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2 BRI 4 2.4 HUREFASHEYLA (% 5

iV =2 TR

HUFERLER (IEM) 2 F SR BUORE B 09y, A F@ A DDR #i=t, s 2-8
FT7R o
2-8 IEM ~=HE

CLK [ &>+ —/ > LEAD

D[ >—— IEM < ] MCLK
RESET|[ >——+ — > LAG
iR 28 DES KR phigist isir

ARG 1O AL 7 F R fF E 28 DES, F& 1 110 BIEMNH
775, DES B 1% N I8 (1) 5 i 8 4% 4 (Clock domain transfer) itk fig
BT 2 AL IR AN HURE I B (strobe) B 4 38 I FR Sz B I BRI BE . B 2 A
A 17 7 (registers) FI K IEAT Bt RAF -

5 I AT L R TR
® A EESI B A E RIS DQS AT HIE RKRE. HIhRER T

DDR fEfif 384 1.
® X T DDRS3 it 8845 LAruE, 83T 13 P4 (read-leveling) % 5% DQS 155
FIE PR
® 7riFHf DDR R, 4 DQS.RCLK H T-KFERT, BER Bt 52
BAEH
4 DQS EHE 4t WADDR }2 RADDR 135 25 [7)— AN 5 ] ph i 4%
AR,
${r 28 SER &R
AR /O R4 7w R A B gy SER Bitl, F£F 1 1/0 B
VA D
2.3.3 /O IZEITEER

GW2A %41 FPGA 7= i) 1/O S SZHF 2 A TAFRA . & —Fh AR
N, VO(EL /0 Z o055 %) n] LEC & ki 5 5+ SIS 5. INOUT
B85 k=FmHE 5 (1 =S80 T ES).

2.4 BURERSHEH Fig2%
2.4.1 B+

GW2A #%1 FPGA F= it fit 7 =F & YIRS SN2 TR . X4t

DS102-2.7.6 14(46)




2 S5 4H

2.4 HUREFASHEYLA (% 5

2R BHIR IR RS, DATIIESR, (e FPGA FEFIH . Rt
WRNHCR B SBENAEGE2S (BSRAMD. 1E FPGA %1 d 4 BSRAM #iH
5 34 CFU (AL E . £ BSRAM A it & 5 = 18,432bits(18Kbits). 2
At 5 Fpfic BRI i DL Single Port, i %= Dual Port, £ X
M4, Semi Dual Port, ROM #x, W &K FIFO 17,

F 8 HUIRER S BENLAE il 22 BHEOU A P IR e RE THS AL 1 IRRR . BAR
BSRAM 1L i) &M T fie -

v

o 1/ MHEBUR KA RN 18,432bits
o [ 4P4iZk F| 380MHz(#E Read-before-write 5 N 230MHz)
o iy [ x{(Single Port)

o Xy [ #ix{(Dual Port)

o (X 145 (Semi Dual Port)
o FRALEIIGAL (Parity Bits)

o it i/ fifi 28 45 xU(ROM)

o HURUEFEM 1 AL 36 fif

o ZipPHE/EM (Mixed Clock Mode)

o ZH¥E % fE 5 (Mixed Data Width Mode)
e IE% L5 (Normal Read and Write)

e Jiik)5 5 (Read-before-write)

e 5 (Write-through)

2.4.2 FFHERECER

DS102-2.7.6

GW2A Z7%1| FPGA 7= i T HLIR B A BN LA il 2% 7T S RF 2 M s v
B, tn# 2-5 fius.

& 2-5 FHERAETIR

B AR Xty A2 Dy Xy R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x2 8K x 2

4K x 4 4K x 4 4K x 4 4K x 4

2Kx 8 2Kx 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 2Kx 9

1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
BinO#ER

By AT SR 2 sl (bypass #E:0F1 pipeline FE0) #i1 3 i
R (normal 3. write-through 13\ A1 read-before-write )., 7EH
o 20, BSRAM 0] LUFE— NP0 BSRAM AT ER S #1E. £5
HAE, BB AREIESET) BSRAM i d . 244 %17 5855 % (Bypass)
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2 S5 4H

2.4 HUREFASHEYLA (% 5

B, e B ILLE R — N Y TR

ST B A A v 1 HE P S AR SR 1 2% UG285, Gowin 17 fifi 2%
(BSRAM & SSRAM)H F #6555 -
Wim Q=R

XU FRBECAT SRF 2 APt (bypass BRI pipeline B0 Al 2
i (normal #zUA1 write-through #20) . w5 A i 1 AScin S £ 4 -
o i/ LI FI N
o i N LIFI 5 A
o (BT RS
E!
A 1150 () — Mk [F) B 3347 35 S A
S T XU TR B3 o 25 6 B AR 53R 15 2% UG 285, Gowin 471
75 (BSRAM & SSRAMYH 45/ -
ok O

By X AR 28 A] S FE 2 Fhisepi = (bypass #z0AN pipeline #3%) A1 1
FEHA (normal B0 . O X 1 A] SRR RN e S 805, (HRX [ —
Ay OAREMOL S 84E, HSZRF A S, B k.

E!
A 1 X6} R — Mok R B AT 5 S A

T O WUy IR oy 17 72 B A DA iR 7 225 UG285, Gowin 17
i 25 (BSRAM & SSRAM)H F #51 »

RigEx

BSRAM ] Bt & Al R s fifigesti . P i A fg es VI aa i S, @
A DR WAL R as . 7 i 24240 ROM N %, dm A6
st . 28 F b FL R RE I SR 5 W) G R o

4 BSRAM T & 5 —1 16Kbits ROM. 56T H s = 1o 18 &
KK FEA IR TE 5% UG285, Gowin 1724 (BSRAM & SSRAM)A F'#5
o

N

243 FEFESBIERE

DS102-2.7.6

GW2A £51| FPGA 7 fi (I HLIR T A BEALAE il S A0 T SRR & Bl 2k
TEPEARAE o A X FAS A O X AR, BN S (8l 98 5 T BAANIAD,
(B EAZ MR 2-6 A1k 2-7 MBCE RN

#+z 2-6 WK RS EEHERERESIE

3

Bk

16K x 1

8K x 2

4K x 4

2K x 8

1K x 16

2K x 9

1K x 18

16K x 1

*

*

*
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2 BRI 4 2.4 HUREFASHEYLA (% 5

L% =hos
16K x1 | 8Kx2 |4Kx4 |2Kx8 |1Kx16 2Kx9 |1Kx18
8Kx2 | * . . . .
AKxd | * . . . .
oKx8 | * . . . .
Kx16 | * . . . .
2K x 9 * *
1K x 18 * *
!

PREEN “*7 RS SR AR

R 27 AR ORAEERERELETIR

i
¥ 1
16K x1 | 8Kx2 | 4Kx4 | 2Kx8 | 1Kx 16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
oK1 | . . . . .
sz | : : : : :
OVERE ; : : ; :
POTIRE ; : : ; :
TTRE : : : : :
e : : : : :
2K x 9 * * *
1K x 18 * * *
E!
FRiEN %7 RN R
2.4.4 RIS IhEERL B

P PR S AS BN LA 235 BSRAM W& TR AT AL E . A
FATHIES O LT R ORMRIR AL, o mT DL R Al AR

2.4.5 [EHHE
o A HIUIR B A BT (% SR N 2 17 R RSB BN

o i A As AT AR TUK 2 A A7 A v T P BTk e
o i A AF AR T S

2.4.6 BSRAM #{E#EX

BSRAM 75 5 P fERE, 45 2 P /Efisl: 5588 (Bypass)ti
A TKZ(Pipeline)tiz; 3 FhE#ER: EHENormal)fE., #5
(Write-through)#250. JGiL )5 5 (Read-before-write) 15 1.
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2 S5 4H

2.4 HUREFASHEYLA (% 5

DS102-2.7.6

IERIERR

] 36 LI I A A 10 5 AN i A A7 2 7 N BSRAM
B H

HAKEHER

FEFRE ENAFAb AR, A ot 35 A7 2 o R ) SORp 08 98 5 e K
36 fir.

FHAAA

AN ¥ ARy, BdE PR B AE A7 A %5 (Memory Array) )% H
B 2-9 iR 0. AW O RN G OER TRFKEER

P> ) E— o
Input Pipeline

Memory
(5] I E— Registerj> Array i> Reglsteri>DO

WRE ——»

. L =

OCE
—_—____1ADB
I Input
CLKA —p] Register
DIA —— > Input [ —— Memo
RegFiJster A Y | ClKB
P — rray
@l Pipeline |
Register|
<4—O0CEB
DOB
DIA —— —DIB

ADA —— Input

Input K —— ADB
. ]
WREA—»{ Register

Register [¢—— WREB

Memory
CLKA Array

CLKB

Pipeline <]i ﬁ Pipeline
Register Register |[«— ocEB

DOA DOB

OCEA—»

BHRERN
EHEHERA
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2 BRI 4 2.4 HUREFASHEYLA (% 5

XF AN AT IEH SR, him H R AR A . 5 ABEE A
DAL B3 1

BEHEK

AR IR, X DT S EAER, 5RO e )4
o

FEEEEA

AR IR, X DT S ERAFI, SRR 2 1 AR e )
ftt, BHABIESAANN T,

2.4.7 BFR
2% 2-8 F A H T A FE BSRAM A2 T ] FH ) isf A = .
7= 2-8 IR EL B F1zR
. BSRAM ## 3,
At R v AR Bhy R R B AR
P ST B Yes No No
/5 I A 2 Yes Yes No
Fg R B AL | No No Yes
037 BT EARE
K] 2-10 B 1 AE R AT BT I B A, Ao D5 —

ARSI B . CLKA {5 5458 7 i 1 A T A 277248, CLKB 15 545 1 i
K B HIFTH &8

& 2-10 SRR

ADA :>
; Input
DiA Register

CLKA

DOA <\': Ou’Fput
Register

1 ADB
Input

. ——— DIB
Register

CLKB

j’> Output
Register j\> D08

WREB

Memory
Array

WREA

EE R #E

K] 2-11 Bor T ED R AR 2R B 5 i e AR . A 051G
—ANE P, SRR (CLKAYE S 7 im0 A IS ANEHE . 5 bk A/ 5 44
Refs 5. LR R (CLKB)YE S 7 im0 B st 8 . stk At g5
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2 S5 4H 2.5 A5 T B

=

—5‘ o
2-11 IEERHIER
I Input
Register
Input —— Memory
CLKA —™ Register Array CLkB
— : Pipeline |
Register |
B i O] B A 5K
Kl 2-12 B 1 5t R g .
2-12 Bim O R HEN
WRE AD

DI :> NpU g
Register

Memo
CLK{ v
Array
Output N

DO< .
Register

WRE

2.5 WF(ESAHRIRLR

GW2A %% FPGA 7= # B F 5 1 DSP B . &= A1
DSP fi# k7 Znl i 2 H P S ge A E 5 TR, W FIR, FFT it
%, DSP BN rtERefae . RIEMH RS FRAREI A .

DSP Y £F | Ife:

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

54-bit 1 H AR/ HRIZH T

A e A% A JRIBk LA 0 a5

TR A 2% (Barrel shifter)

I S 5 E & N I (Adaptive filtering through signal feedback)
iz %Al L E 3L E (Computing with options of rounding to positive
number or prime number)

SCAF AT A A A 55 e

251 B8 T

GW2A %741 FPGA 7= i '] DSP i LI T ITE 0 A 75 4™ FPGA [
i, & DSP A S WA ZEHIG, FAFERICASHA TN (pre-

DS102-2.7.6 20(46)




2 S5 4H

2.5 A5 T B

adders), W 18 17 f)aRERS (multipliers), F— = NI B AR HIEH
H6(ALUS4).

mas

DSP ¥ et SN TN SS, SeIlfiin. A F AL Th g .

TINZS AL T 72 B R B AT S, A N5\ i «
e 47 18-bit % A\ B i SBI;
e J47 18-bit i A\ A E{ SIA.
Y
TGN NI S R A AR R 3 B

oS FPGA P2 TN 2s vl AE N ThRe i He i, S RF O-
bit {37 %% F1 18-bit {375 .
N

Feyk 2% (multipliers)h. TN #S 2 J5, FIRSCEIIRZIEH . itz n] L
BB 9x9. 18x18. 36 x 18 &5 36 x 36, iy AN i I H i 4 7 FF 25 £ 8
PSS AR . — AN 22 e R B B A

o — /18 x 36 Feikis;
o 1 18 x 18 Feih4s,
o [JU/N9x9FeHLss,
!
WA 7 Bt ] DA B R — 1™ 36 x 36 Feikiay .
BEREEET
H DSP FEE IS 54 i ALUS4, 2 X3k es ThReH it —
o, B N AN far S S 3 SRR AR A A B A S5 B . SCRE D BB ELFE:
o JEikEsiHAIE/0. s A FIEHE B RnksiEisE
o FRykuH i EIE/0. EHE B AL C WL ia .
o B AL #dl B kAL C BnyEdiziz&H .

2.5.2 DSP #{EEAGE

DS102-2.7.6

o RiLZR(multiplier)#i=
o Ik R n#%(accumulator) izt
o TRVSRAN R INAR A

RTHFESHBEBERTELZHRMES, §5% UG287, Gowin U7 {5
S AL EE 2R (DSP)H F AR -
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2 BRI 4 2.6 H4h

2.6 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 %, AL THHIA (PLL). &l 8k (HCLK) F1 DDR {7 28 4%
F1ECE kb st 2 (DQS) Z5 b %5

& 2-13 GW2A &% FPGA F=matsh XiR

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

L [ |
o — 3
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
2.6.1 £ FET¢h

GCLK £ GW2A %51 FPGA % RIR A6, HADRIREM 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

2.6.2 SHiRATHH

GW2A %% FPGA 7= i B E g B 2h HCLK 1 PASZ#F 110 58 s PE e %
PaAEs, &5 T VAR S [F 20 B AL d e D m vt i, i 2-14 B
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2 S5 4H 2.6 Wi

% o
2-14 GW2A %%l FPGA &) HCLK ~EE

HCLK HCLK
Bank0 Bankl

HCLK HCLK

Bank6 Bank3

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

HE 2-14 7] LLESR], g e HCLK [ a1 A —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 — B o0 S 4, T 10 248 TAERI

W,

DCS: I H s R B g5

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

2.6.3 BRI

BIARPR I 2 — b S of 2 ] LIS, fRTFREVUAI A (PLL, Phase-Locked Loop).
FIHAMEI N B S 2 I 0 5 1 R % P S IR 15 5 AR A AR AL o

GW2A 2731 FPGA 7= i) PLL Bihgefs 3 (] LIZR& BB B i e, @
I AN A 0 2 50T ABEAT IR B AT 30 VR R (5 AR 20 400) « AR TR L o 2 b
TR HEETNRE

2.6.4 DDR 7Efi#g8#Z O #EE (DQS)

GW2A 741 FPGA 7 i) DQS BB 1t T A TR S FF DDR 47
i 42 11 R IRE b 75 5K
o UL DQS fi A, BIPILIHEN 1/4 AL
o NI NZEAFR AR/ SR
o NNEBZERIEHHIEA NS T
o {Z{it DDR fith 85 5
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2 S5 4H 2.7 Kk

e 7¥F DDR3 5 H [k 2 il
DQS BB S Fp AR, AR AR 10 5 T 75K

KTA B, mEEr . BUFHIA K DDR A7 25 % 1 A0 Rk b e 2
DQS 25 L V415 BiE 5% UG286, Gowin B8 % JE(Clock)H F 55 .

2.7 %

YEJ9% CRU HIARkh 78, GW2A 241 FPGA 7 it 7RG +5 1
KB, G TR, Mg, BEREMsI e R B HNES .

28 /B EN

GW2A #7%1 FPGA F=mh & — N HMEREEMMYE, HEERE
BIEFRI N, ATHER SRS A e R P FP B AL, CFU A11/O
() 25 A7 28 50 LR i B o

2.9 fRIZECE

GW2A %% FPGA 7= it 3C#f SRAM Zwte, ik, &Rk b5 &2 EH T
NG EAE SRR 2R, Al DURYE B B R SRR I B SO
RAFAESNE Flash H1,  FHLUE, GW2A #54F AT Flash H sz BT B HiE
#) SRAM .

GW2A %741 FPGA 7= 5 7 Sl FhE H 1) JTAG B B R AN, B3
B2 S5 A 1) GowinCONFIG Bl & . SSPI. MSPI. SERIAL F
CPU. #41%kHES % UG290, Gowin FPGA 7= i 4w el B F i .
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2 S5 4H

2.10 A fdk

2.10 FAA&EIR

DS102-2.7.6

GW2A #7%1 FPGA 7=k | — MM N iR, BB R A MSPI L
BRI SR, H AR BRIk 2-9 Aan. AN ERIRIS T DU Pk
THE AL EHR, @A E TAESEL LIRS 215 64 FrEt 8. Hit e

PR a] LB an s A S 3
fout=250MHz/Param.

!

HAv ¥ Param ARLE S, Vil 2~128, RICHHEH.

&R 2-9 A A E iR A A L 3513 1 T

LEE LS L5 R LERE S

0 2.5MHz!" 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz?!
VE !

o [Py BRI S AR A 2.5MHz. .
® [P1M25MHz A& T MSPI i B .
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3 R 3.1 TAEZMF

B S

!

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

3.1 TIeFH

3.1.1 #& % m KIEE

7= 3-1 ¥ mATEHE
B P w/ME | KA
Vce H & -0.5v 1.1V
VecepLL B A HL R -0.5V 1.1V
Vcceio I/O Bank /% -0.5V 3.75V
- I/O H# &M -0.5V 3.75V
Veex B LR -0.5Vv 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature ghi -40°C +125°C

!

o [MARYF-2VE (Viuvax +2) V AR, Frsiif[a]<20 ns.

3.1.2 #EETIEREE

F 32 EEILIEEHE
HFR P w/IME ISP
Vce R 0.95V 1.05V
VcerLLix TEIN B AR A L H 0.95V 1.05V
VCCPLLRx F IO AR L 0.95V 1.05V
Vccio I/O Bank HJ% 1.14V 3.6V
Veex B LR 2.7V 3.6V
Tucom LR (R ZK) 0cC +85°C
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3 R

3.1 TAE&AF

AR iR 0/ ME S YN
TuND ZEIR (L) -40°C +100°C
Ve
® Vcec. Veciow Veex B VFSHTE 7338 3% 5% 5%. 1).5F T EHEH Vee 47 PLL it
HLI A1, Vee LIRS £ 52m PLL S H i B B shE ;s 2). Vecio LIS, &l
e 2> 1% 36 3 10 Buffer (1% % E .
o RNFEHBEMLSRHILEHBERFEES% UG110, GW2A-18 24 Pinout F/t 1 UG113,
GW2A-55 #344 Pinout Fiff
3.1.3 BB LARME
+*3-3 BiELARE
B/ iR w/ME BLIAE =N
Vce Ramp Vee EFHRLE 0.1mV/ys | - 10mV/us
\Fg;ﬂfévccx Vecio Fl Veox EFHAH%E | 0.01mVips | - 100mV/ps
E!

® A RURA _ETT R LA

o {EWITIRICE AT, FrA I FR IR R EAER 3-2 i U TARVER N . ANE AR RN
L S AR B AR R R, WA L AR E .

3.1.4 AIER Y
3 3-4 PAAER T

E i 5% A /0 KM | HKE
N B B

s | WAER 1O R LI (Input or | v Max) | 1O 150uA
I/O leakage current)
B 10 Y H I (Input or TDI,TDO,

Ihs I/O leakage current) O0<ViN<ViH(MAX) TMS,TCK 120uA
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3 B 3.2 ESD 1#f¢
3.1.5 POR %¥1%
# 3-5POR HESH
AR E{iba an R (=l
Vee 0.8v
GW2A-18 Veex 2.45V
Veom up | POWEr on reset ramp Vecio 0.9V
up trip point Vce 0.8v
GW2A-55 Veex 2.45V
Vcceio 0.9v
Vce 0.7v
GW2A-18 Veex 2.2V
Veor pow | Power on reset ramp Vecio 0.6V
N down trip point Vee 0.7V
GW2A-55 Veex 2.2V
Vcceio 0.65V
3.2 ESD &gk
#& 3-6 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
UG324 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

DS102-2.7.6
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3 R

3.3 DC M

%% 3-7 GW2A ESD - CDM

s 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
uUG324 CDM>500V CDM>500V
UG324D - CDM>500V
UG324F - CDM>500V
UG484 CDM>500V -
UG484S - CDM>500V
UG676 - CDM>500V
3.3 DC HES %4
3.3.1 #HEFETIESEEINR DC BS54t
& 3-8 ETIESEEINA DC BS54
2| ik 1t w/ME ARG | HAE
WA 10 JREBIR Veeio<VineVii(MAX) - - 210pA
hie,hiH (Input or I/O
leakage) 0V<Vin<Vccio - - 10pA
/O EFiHLL(1/O
Ipy 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 R PR FFAR L Iy
s | 2~ Eifi(Bus Hold Vin=ViL(MAX) 30pA ; ;
Low Sustaining
Current)
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3 B 3.3 DC i URF1E
2R | R At w/ME WRE | &AE
SV ARFE e HL P RF
2 H it (Bus Hold
I ViN=0.7V -30pA - -
Brns High Sustaining . ccto K
Current)
S ARFHIC AP 1
IBHLO ﬁEﬁ‘ﬁ“(BUSHOId 0<ViNn<Vccio - - 150|J.A
Low Overdrive
Current)
Sl DR e P I I
#¥, H.¥Ai (Bus Hold
I 0sViNsV - - -150pA
B0 High Overdrive N vedo W
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 -
!
® [l Hysteresis="NONE", "L2H", "H2L", "HIGH"3&/~7E EDA ] FloorPlanner T E N &
I/O Constraints I ) Hysteresis i1, & & 7727 K, SUG935, Gowin #it#H# 4 i
-
®  JFJF L2H(low to high)ik i R Vin B 42  Vhvsts JFJ5 H2L(high to low)ik iR Vi
RS Viysts HIGH FoRFII T8 L2H AT H2L %50, B Viyst(HIGH)= Vhyst(L2H) +
Vuyst(H2L). Homm B~ .
. Z\/M(LzH on)
Vit (None) = Vi(None) i
> Vi (H2L on)
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3 R

3.3 DC M

3.3.2 BHSHR
¥ 3-9 BSHIR
B ik At HARUE
GW2A-55 150mA
lcc Core HLJEFLIT(Vcc=1V)
GW2A-18 70mA
GW2A-55 35mA
lcex Veex R HL L (Veex=3.3V)
GW2A-18 15mA
GW2A-55 <2mA
lccio /0 Bank HLJ§ HLifL(Vecio=3.3V)
GW2A-18 <2mA
!
MR =i, HEL C8IIT7.
3.3.3 /O #EFETIEERMH
& 3-10 YO EFETLIEERG
P TR ) Veeio(V) TR Vrer(V)
VAN
wAME | AUE | ROKME | RAME | URME | mOKME
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 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 1l 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 - - -
LVDS25E!] 2.375 2.5 2.625 - - -
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3 R

3.3 DC M

e R Veeio(V) TR Vrer(V)
w/ME | HLAUE wANE | &AME MAME | &KNE
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!
Mg A True LVDS ] Bank Vccio &% E N 2.5V,
3.3.4 B 1/0 DC S ¥4
&= 3-11 % /O DC B S 4514
ViL ViH VoL VoH loc! lon "
HFR : . :
Min | Max Min Max (Max) | (Min) (mA) | (mA)
4 -4
8 -8
LVCMOS33 0.4V Vceio-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
2 -2
LVCMOS12 | -0.3V | 0.35 x Vccio | 0.65 x Vccio | 3.6V 0.4v Vccio-0.4V 2 2
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3 A 3.3 DC M

ViL Vin VoL VoH lou[" lon "
ZFR : . i
Min | Max Min Max (Max) | (Min) (mA) | (mA)
0.2V Vccio-0.2V | 0.1 0.1
PCI33 -0.3V | 0.3 x Vccio 0.5X Vccio | 3.6V 3'(3'(:'0 X 0.9 X Vccio | 1.5 -0.5
SSTL33 | |-0.3V | Vrer-0.2V | Vrert0.2V | 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 | Virer-0.125V xREF”O'l% 3.6V NA NA NA [ NA
Vrer+0.125 Vcceio-
SSTL18_| |-0.3V | VRer-0.125V | 3.6V 0.40V | %oy 8 -8
SSTL15 0.3V | VRer-0.1V | Vrert+ 0.1V | 3.6V 0.40V XZCC')C\’/' 8 -8
HSTL18 | |-0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V 0.40V XZC(')‘\’/' 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
!
M[E]—A~ Bank i3 10 (11 DC HJiEFR$ (L35 source 1 sink): [A]—/> Bank i 10 1
MERAREKT n*8mA, n FEIRiZ Bank #5110 5.
y—
3.3.5 4% I/O DC B S 4$51%
& 3-12 4 /O DC B 4514 (LVDS)
B iR AR 2% 1 5/ A | B&K AL
Vina,Vine | i A\ HLE (Input Voltage) - 0 - 2.4 \Y
:Ij: =1 A| N,
Ven He A5 A HLE (Input Common | 0.05 ) 235 v
Mode Voltage)
YT : : -
Vo Z= 414N 1R (Differential i A S5/ 1100 |- +600 | mv
Input Threshold)
I Hr N\ LI (Input Current) CP)?fwer On or Power | _ - +10 HA
i 4 = P (Output High _
Vor Voltage for Vor or Vow) Rr=1000 16 v
iy HH I F8 7 (Output Low ~
Vou Voltage for Vop or Vow) Rr =100 0.9 v
Z % e (Output Voltage | (Vop - Vow),
Vob Differential) Rr21000 250 350 | 450 mv
Z B L R A2 K (Change
AVop in Vop Between High and - - - 50 mV
Low)
LA B R (Output Voltage | (Vor + Vow)/2,
Vos Offset) R121000 1.125 |12 |1.375 |V
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3 B 3.4 JFRFFE
£ EEipa I oA AN Y N XA
LA R A2 4k (Change
AVos in Vos Between High and - - - 50 mV
Low)
— . Vop = 0V Ifsgah
Is S R on= OV PRIt | - 15 mA
%
3.4 FF 4514
3.4.1 CFU Fr&451%
& 3-13 CFU BE&%
Co/I8 cs/i7 C7/16 .
At ES it : : : L2
Min Max | Min Max | Min | Max
tuta cru | LUT4 ZEIR(LUT4 delay) 0.27 0.40 | 0.31 0.46 | 0.39 | 0.58 ns
B AL/ AL B AT AF A
GW2A-18 | tsrRcru [i] (Set/Reset to Register | 0.95 0.99 | 1.10 115 | 1.37 | 1.44 ns
output)
; 2 ™ 4 N
tcocry | EEIEAEEGBIIL 07050 020 023 025 020 | ns
(Clock to Register output)
tuta cru | LUT4 ZEIR(LUT4 delay) 0.27 0.40 | 0.31 0.46 | 0.39 | 0.58 ns
B AL/ AL B 5 A7 A
GW2A-55 | tsrR.cFu [i] (Set/Reset to Register | 0.95 0.99 | 1.10 1156 | 1.37 | 1.44 ns
output)
; B ™ + N
toocry | BREIE AR AL 0 o050 1020 023 025 | 020 | ns
(Clock to Register output)
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3 A AR 3.4 JFRHFIE
3.4.2 BSRAM Fx$54
% 3-14 BSRAM B &%
ar C9/18 cs8/7 C7/16 o
Gl il ik Min Max Min | Max | Min | Max AL
B o 1) 352 b 1k / B50H B LS B
tcoap_Bsram | [A] (Clock to output from | 1.95 1.95 226 | 226 | 283 | 283 |ns
GW2A-18 read address/data) :
I b 3 25 A7 4% L )
tcoor Bsram | (Clock to output from output | 0.26 0.26 0.31 | 0.31 1038 | 0.38 |ns
register)
I b 1) 352 b 1/ B5CHE i S
tcoap_Bsram | [A] (Clock to output from | 1.95 1.95 226 | 226 | 283 | 283 |ns
GW2A-55 read addfss/data) :
I b 3 25 A7 4% )
tcoor Bsram | (Clock to output from output | 0.26 0.26 0.31 | 0.31 | 0.38 |0.38 |ns
register)
3.4.3 DSP FX4F4
% 3-15 DSP RE&%#
. - NN C9/18 c8/7 C7/16 s
Gl el e Min Max Min Max | Min Max L
IS A 21 i N B A7 0
tcor psp | A [A] (Clock to output | 0.20 0.22 0.24 0.25 | 0.30 0.32 ns
from input register)
WA IS A 21978 7K B A7 Y
18 tcorr psp | i ] (Clock to output | 0.06 0.07 0.07 0.08 | 0.09 0.10 ns
from pipeline register)
IS A 3 it 2 A7 2
tcoor psp | i [E] (Clock to output | 0.03 0.04 0.04 0.04 | 0.05 0.05 ns
from output register)
I b 3 4 N AF A 1
tcolr_Dsp i 8] (Clock to output | 0.20 0.22 0.24 0.25 | 0.30 0.32 ns
from input register)
GW2A- I b I 7K FAE A Y
55 tcorr Dsp | B[] (Clock to output | 0.06 0.07 0.07 0.08 | 0.09 0.10 ns
from pipeline register)
I el 380 A 2 A7 4
tcoor psp | B[] (Clock to output | 0.03 0.04 0.04 0.04 | 0.05 0.05 ns
from output register)
DS102-2.7.6 35(46)




3 AR 3.4 FFRFHE
% 3-16 DSP mASIRSH
" OB " o
i i Call7 C7li6 B
9 x 9 Multiplier 275 220 MHz
GW2A-18/55 18 x 18 Multiplier 275 220 MHz
18 x 18 Multiply-Add/sub 265 211 MHz
DS102-2.7.6

36(46)




3 B 3.4 JFRAFME
3.4.4 Gearbox FF X414
K 3-17 Gearbox B F3¥
anft B it SN LA
FMAXippr | 1:2 Gearbox fii A\ 10 & KH1Ti#Z | 400 Mbps
FMAXipess | 1:4 Gearbox fii A\ 10 & KH1Ti#Z | 800 Mbps
FMAXipes7 | 1:7 Gearbox #ii A\ 10 i KH 1T % | 1000 Mbps
. . A =] 4
FMAXogs: | Lo/110 Gearbox HiIA10 BRHAT | 5 Mbps
GW2A- AR
18/55 FMAXopor | 2:1 Gearbox #i i 10 & K HAT# % | 400 Mbps
FMAXosera | 4:1 Gearbox it 10 F KHAT#HZ | 800 Mbps
FMAXoser? | 7:1 Gearbox fijth 10 f KH 7€ % | 1000 Mbps
. . a =] Y
FMAXoser | 01101 Gearbox At 10 S RHAT | )55 Mbps
%
3.4.5 BH¢pAN /O FFR4F1
& 3-18 SMERFF R 4FIE
C8/17 C7/16
=} /—,\» ) E AN
i R ke Min Max Min Max AL
Pin-LUT-Pin Pin(I0OxA) to
Delay!™] Pin(IOxB) delay | 3.83 ) 459 ns
GW2A-18 THCcLKdly HCLK tree delay | - 0.82 - 0.98 ns
TeeLkdly GCLK tree delay | - 1.77 - 2.12 ns
Pin-LUT-Pin Pin(IOxA) to i i
Delay!! Pin(IOxB) delay 3.83 4.59 ns
GW2A-55 | Tycikay HCLK tree delay | - 1.32 - 1.48 ns
TeeLkdy GCLK tree delay | - 2.27 - 2.62 ns
=
® PR N: Veco=3.3V, Vceex=3.3V, LVCMOS33, 8mA, 15pF load,
% 3-19 /0 HEBSB(EAEHM GCLK MAF GCLK &, F{EH PLL)
cs8/l7 C7/16
2 NN E AN
i A b Min Max Min Max AL
clock to data
Tsu setup( using GPIO -1 - -1.1 - ns
input register)
clock to data
GW2A-18 Th hold( using GPIO 2 - 2.4 - ns
input register)
clock to data
Tsuper | setup( using GPIO -0.6 - -0.7 - ns
input register, with
DS102-2.7.6 37(46)




3 R 3.4 JFRFFE

C8/l7 C7/16

ey & ke Min Max Min Max

BT

IODELAY enabled
and Tap = 0)

clock to data
hold( using GPIO
TH_pEL input register, with 1.6 - 2 - ns
IODELAY enabled
and Tap = 0)

clock to data
Tsu setup( using GPIO -15 -1.6 - ns
input register)

clock to data
Th hold( using GPIO 2.5 2.9 - ns
input register)

clock to data

) setup( using GPIO
GW2A-55 Tsu pEL input register, with -1.1 -1.2 - ns
IODELAY enabled
and Tap = 0)

clock to data
hold( using GPIO
TH_pEL input register,with 2.1 2.5 - ns
IODELAY enabled
and Tap = 0)

!
FrhE R % T LVCMOS33, 8mA, 15pF load.

3.4.6 R N &I RFFiE

#+ 3-20 R A SiRFF X FF4

B4 L] i /ME JRME PN
mn R4 H A (O to+
85°C)

A PR 4 HH A (-40
to +100°C)

far B Duty
Cycle

i i i g Period

toparr X 0.01UIPP 0.012UIPP | 0.02UIPP
Jitter

106.25MHz 125MHz 143.75MHz

100MHz 125MHz 150MHz

toT 43% 50% 57%
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3 3.4 JF s
3.4.7 PLL FF3&45h

3% 3-21 PLL Bf &%

GW2A-18 GW2A-55
B iR AL
Co/s | c8/7 |C7/16 | Cons | cs7 |Crie

Finmax ';"rae’éill”nrgy'”p“t Clock 500 |500 (400 |500 [500 [400 |MHz
Finmin ';"r';‘(';ﬂgr'%'/”p“t Clock 3 (3 (3 |3 |3 |3 |MHz
Frromax ';,"ﬁ;"srg‘g:‘eg;z?]‘g”g;ggf 500 |500 400 |500 |500 |400 |MHz
et EA CH N O O F
FiNngITTER mt?::mum Input Clock Period < 20% of clock input period or 1 ns Max

o seis oy [ s | s |m |
Finouty 'E)"Lrt‘;mgyrf‘cl’;"g‘(’)‘ﬁgg PPUt 130 30 |30 |30 (30 (30 |%

ot s o5 s s fos | |n
Fycomn 'l\:"riggﬂgrr::yp""vco 500 |500 [400 |500 |500 |400 |MHz
Fvcomax 'l\:"f;’;iz‘eunrgyp""vco 1250 [1250 |1000 [1250 [1250 |1000 |MHz
TSTATPHAOFFSET gf_alflgﬁ,{;) ?ﬁ[s Offset of the +/-50 |+/-50 |+/-50 |[+/-50 |+/-50 |+/-50 |ps

.thl‘u?'“éﬁ’_‘:(tg%mﬁz'e Jiter | 300 |<300 | <300 |<300 |<300 |<300 |ps
N PLEOupu cyolaydle Jiter | <30 <30 |<30 |<30 |<30 |<30 |mul
3
’ ?#ﬁ‘gi‘&;ﬁgﬁﬁe JHter | 400 <400 | <400 |<400 | <400 |<400 |ps

.'?r';'r‘u%‘gpl_‘&ﬂyggf\;l‘a’;'e JUer | 40 <40 |<40 |<40 |<40 |<40 |mui

DS102-2.7.6
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3.5 YmAR{E W) P bruE

GW2A-18 GW2A-55
4R iR LA
C9o/I8 | C8/I7 |C7/I6 |C9/I8 |C8/I7 |C7/I6
PLL Output period Jitter Thru
HCLK = 100MHz <300 |<300 |<300 <300 |[<300 |<300 |ps
PLL Output period Jitter Thru
HCLK <100MHz <30 |<30 |<30 |<30 (<30 |<30 |mul
TuTTER_PJ_PCLK
PLL Output period Jitter Thru
PCLK =100MHz <400 |<400 |<400 <400 |[<400 |<400 |ps
PLL Output period Jitter Thru
PCLK <100MHz <40 |<40 |<40 |[<40 |<40 |[<40 |muUI
PLL Output Clock Duty Cycle
[11.14]
Toutpbuty Precision <50 <60 |<50 |<50 <50 <50 muUl
TLockmax PLL Maximum Lock Time 1 1 1 1 1 1 ms
PLL Maximum Output
Foutmax Frequency 625 [625 |500 |625 |625 |500 |MHz
PLL Minimum Output 3.906 | 3.906 3.906 | 3.906
[2
Foutmin Frequency o5 o5 3.125 o5 o5 3.125 | MHz
External Clock Feedback . .
TexTFDVAR Variation < 20% of clock input period or 1 ns Max
RsTMINPULSE Minimum Reset Pulse Width |10 10 10 10 10 10 ns

!

o UNZiCAE &k T A 45 R
o HJF| Cascade #UIf, £ Divider A LA A IRAS 5 SE AR A LH A%
o DR Plah 2 M A FIEARSS, 12K 2 TR E S B SR A F s AU

o HHFEZIN 10 L duty cycle i£4x3Z Clock Tree [{IFHi .

3.5 IR O iR

GW2A %71 FPGA 7= GowinCONFIG it B 35: MSPI =,
SSPI#. CPU #:{. SERIAL #5{, 1E41%kEHEZS % UG290, Gowin

DS102-2.7.6
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4 [T RER

4.1 B4

4.1 Bt

DS102-2.7.6

4-1 S_fr e R 5 % BI-ES

GW2A
Product Series ——

GW2A

Core Supply Voltage
LV 1.0V

- XX XX XXXXXX  ES
T Optional Suffix

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

4%%1%'{1%1%.%

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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4-2 Bl & 5 ERH-Production

GW2A - XX XX XXXXXX C7/16
Product Series — T — 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 (UBGA484, 0.8mm)
UG484S (UBGA484S, 0.8mm)
uUG676 (UBGAG676, 0.8mm)

Core Supply Voltage
LV 1.0V

E!
®  SCTTVRMNME R L EEE S 1.2 (5 2K,
© [ B A 1 /) B e (LittleBee) MR 4 F AR BR SR S A1 I EEANIF]

O A A R FISUARARIR, 0 CTN6 £, W e R B DML kR, FTLAR
— 5 B BT AR A2 ol S (AR R R FH(C) e Tk 2R i B 100°C, b 2 i
WEE 85°C, FrLARI—C 7 WnAE i Mk S FH o e sl FE A ) 7, 78 oMb g S A s R 5
Ny 6.
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4 BT IS 4.2 BB IR

4.2 sEfF AR RG]

iz e AR AR R B T SRR R, Bl 4-3 Fs
Bl 4-3 B -E EARIR RO

L ()
Bl—> GOWINSET XXXXXXXXXX €—— Part Number™
Part Number —— XXXXXXXXXXXXXXXXX AN
Date Code —»yyww YYWW  <«— — Date Code
Lot Number — | LLLLLLLL LLLLLLLLL <— Lot Number
{ ] L ]
B—>» GOWINST XXXXXXXXXX € Part Number™
Part Number — 3 xxXXXX 0K XXXXXXXXXX
Date Code? —| *xwwxxxxxxx X YYWwX <« Date Code®
Lot Number —% | || LLLLLL LLLLLLLLL <—— Lot Number
° °
p— =+
8] —> GOWINEZ Part Number™ —— XXXXXXXXXX
Part Number — 3 XX XXXXXXX XXX XXXXX YHXOOKKXXX
Date Code —» YYWWXXXX Date Code — T YYWWXXXX
Lot Number —»LLLLLLLLL Lot Number — LLLLLLLLL

o U IKEAKFE —ITHE 17N “Part Number”,
(2 Date Code )55 5 M FAF N & TIRA 5 .

o BIAARSSF AR IR B M & Logo HH%TIEA. 4R & Part Number K24
Ky EEPONE SRR 7R B -

DS102-2.7.6 43(46)




5 KXFAFM 51 FMAE

D4

%

51 FHRAR

GW2A £51| FPGA 7 it ¥l T 1 2 A i = 2 3K GW2A 271
FPGA /s PEREIR 7 W BTS2 AR, R AURRIE . A d T
I AT 55 S, A PRE 1 il =~ 1k GW2A #31] FPGA
PR CLRCRRE, A BT AR R R

5.2 R34

I B S 2 SR i www.gowinsemi.com.cn B DL R #. BH DL
TAH IR SR
e UG290, Gowin FPGA /= ih 4w fLfL & Tt
o UG111, GW2A £%I FPGA 7~ i} 4% 55 Bl F it
e UG110, GW2A-18 %1t Pinout T-iit
e UG113, GW2A-55 21f Pinout FJiit
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5 KTAT M

5.3 Rif.

AN G

5.3 Rig. HER%iE

R 5-1 A AT BRI ARG . A AR IR X o
R 5-1 RiE, WA

RiE GimgTE AFR X

ALU Arithmetic Logic Unit HARE T
BSRAM Iag;kor?tatlc Random Access Btk B 25 B LA i e
CFU Configurable Function Unit Al E DI RE LT

CLS Configurable Logic Section Al E DI REE

CRU Configurable Routing Unit CIE Vi W

DCS Dynamic Clock Selector BNAS I R A%

DP True Dual Port 16K BSRAM 16K X 1 BSRAM
DQCE Dynamic - Quadrant Clock |z g s bhisag
DSP Digital Signal Processing E Ry UsE

EQ ELQFP ELQFP #}%

FPGA Field Programmable Gate Array | ¥ili% 7] 4w F2 | 1[4 %)
GPIO Gowin Programmable 10 Gowin 1] g8 FH
[o]:] Input/Output Block i N\ HE BB

LUT4 4-input Look-up Table 4 I NEIRER

MG MBGA MBGA F%%

PG PBGA PBGA %

PLL Phase-locked Loop SIVIEEZN

QN QFN QFN $}2%¢

REG Register T

SDP Semi Dual Port 16K BSRAM 16K T X I BSRAM
SP Single Port 16K BSRAM 16K i [ BSRAM
SSRAM Moy o Random ACCESS | 4y B i 2
TDM Time Division Multiplexing 32 H

UG UBGA UBGA #}2%%

DS102-2.7.6
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5 KTAT M 5.4 BARSHF S Rt

54 FARX RS RIR

2 PSR AT A RO SR, AR A IR P AT AR A 5 ) m I
WEES AR

P HE: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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