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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
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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) A [HEBE N /0, HEZKEIE N 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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FENER IR IRAT . SRS, AN EA E RS AT BRSO E] . R BT
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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
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2.5 HrfE S A A
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REME SR AL AT DAZE S OB BIOT0R , I8 L B A R 1 S 800 DLBEAT B B iR AR 1A
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iniR. TEMEENE S 2.6 BHEN & 2.10 AN TR .
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(CFUYH " ¥ -
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: CLS2 |

|
| |
| |
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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 &SR 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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2 S5 4H

2.3 N AR

Bank A 5211 1/0 HJF Vecio. Vecio Al LA E N 3.3V, 2.5V, 1.8V. 1.5V
1.2V,

NFE SSTL, HSTL %5 1/0 H AA5ifE, &S Bank B2t — Mz
ZHE K (Vrer), AP AT LLOESAE A 10B W E 1 Vrer ¥5 (55T 0.5 x Vceio),
9, A] B ANE ) Vrer SN (13 Bank FAE = —A 11O & BIE N AR VRer %
Ao

Veox fHHL LR SCRF 2.7V /1 3.3V
B 2-4 GW2A i /O Bank S5 ~EE

| 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
V!

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¥ st /0 28 B o HEAL 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
DS102-2.7.7 8(47)
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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_II 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
5 Xz 5 Al
MLVDS25E | #4%y 2.5 16 ;gig %gig;t 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 1.25/2/2.5/3.5 %ﬁ AR £
RSDS #44(TLVDS) | 2.5 1.25/2/2.5/3.5 %ﬁ AR A
v X 51 5 41
MINILVDS #/%(TLVDS) 2.5 1.25/2/2.5/3.5 ;XCZ; %;L;m%[ 1571
PPLVDS Z4r(TLVDS) 2.5 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 | %% 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 | %% 1.2 4/8 RPN
LVCMOS15D | %% 15 4/8 RPN
LVCMOS18D | %4 1.8 4/8/12 pLINEEE N
LVCMOS25D | %% 25 4/8/12/16 AN
LVCMOS33D | %4 3.3 4/8/12/16/24 i EEcu]

DS102-2.7.7 9(47)




2 LRI 2.3 i N A

#+ 2-2 GW2A &%l FPGA @I FHFHMA /O KB K P LR S

HYSTERESIS (X#f | REFE

e ESiIE PN PR ZE ) Bank Vccio(V) R T VREF

LVDS25 #4r (TLVDS) 2.5/3.3

iy
|

RSDS %4y (TLVDS) 2.5/3.3

iy
iy

MINILVDS #45r (TLVDS) 2.5/3.3

|
ay)|

PPLVDS %4 (TLVDS) 2.5/3.3

i
7t

LVDS25E oy 2.5/3.3

at
iy

BLVDS25E o) 2.5/3.3

iy
iy

MLVDS25E FEGy 2.5/3.3

|
ay)|

RSDS25E FEGy 2.5/3.3

|
ay)|

LVPECL33E oy 3.3

i
7t

HSTL18D_| oy 1.8

iy
iy

HSTL18D_II o) 1.8

iy
iy

HSTL15D_| E=0 1.5

|
iy

SSTL15D FIy 1.5

|
)|

at
oA

SSTL18D_I oy 1.8

SSTL18D_I v 1.8

o
A

SSTL25D_| E=0 2.5

|
iy

SSTL25D_1I ZEoy 2.5

|
iy

SSTL33D_| F by 3.3

|
)|

SSTL33D I Fhy 3.3

at
i

LVCMOS12D oy 1.2

o
iy

LVCMOS15D E=0 1.5

|
iy

LVCMOS18D oy 1.8

|
)|

LVCMOS25D Foy 2.5

at
oA

LVCMOS33D FIy 3.3

iyl
iy

DS102-2.7.7 10(47)




2 LRI 2.3 i N A

1O AN EIEEnS Bank Veoo(V) | e EReS!S A T
HSTL15_| B 15 % e
HSTL18_| B 1.8 % e
HSTL18 I B 1.8 7§ &
SSTL15 B i 1.5 7 &
SSTL18 | EX 1.8 4 &
SSTL18_I B 1.8 % 2
SSTL25 | B 25 % e
SSTL25 I FA 3 2.5 o =
SSTL33 | EX 3.3 4 &
SSTL33 I B 3.3 % 2
LVCMOS 1211 B 1.2 & %5
LVCMOS12UD15[12 | #j 15 7 &
LVCMOS12UD18!"H2 | Huyg 1.8 & o
LVCMOS12UD25!"2 | Hiiig 25 i &
LVCMOS12UD33l" | Hig 3.3 & &
LVCMOS150D1212 | Hiify 1.2 4 o
LVCMOS 15! B3 1.5 & %
LVCMOS15UD18!"H2 | Hyg 1.8 & o
LVCMOS15UD25!"2 | Hiig 25 & o
LVCMOS15UD33"a | Hig 3.3 & o
LVCMOS180D 152 | Hiif 1.5 4 o
LVCMOS18L! B3 1.8 & %5
LVCMOS18UD25["2 | i 25 % %
LVCMOS18UD33!"2 | #uj 3.3 % %
LVCMOS250D 15112 | Hiig 1.5 & o

DS102-2.7.7 11(47)




2 LRI 2.3 i N A

10 HH(E ) W Bank Vo) | YSTERESIS Gt | JLtia
LVCMOS250D 1812 | #j 1.8 % %
LVCMOS25!"! B 25 & %
LVCMOS25UD33["2] | Fij 3.3 % %
LVCMOS330D15["121 | Hijf 1.5 % o
LVCMOS330D18!"2 | sy 1.8 & e
LVCMOS330D25!"12 | iy 25 5 %
LVCMOS33!"! B 3.3 R %
LVTTL33 B 3.3 & %
PCI33 Lk 3.3 o %
VE!

e [ [VCMOS12 txrifEm] LLifit LVCMOS12. LVCMOS12UD15. LVCMOS12UD18.
LVCMOS12UD25. PL }2 LVCMOS12UD33 25 1/0 2B AUk 5231, ‘A1 A [E i VCCIO.
LVCMOS15/LVCMOS18/LVCMOS25/LVCMOS33 ik A HH

® 2 OD=over drive, UD=under drive. {#f] OD/UD TR}, T4t 10 #) Pull Mode
B E N NONE, PCI Clamp &~ OFF.
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2.3 N AR

DS102-2.7.7

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
[ o |<mm <
|I|- IREG
R ] IDES ] IEM
ate [ | 1
xR 2-3 IKONA
Ui 144 I/0 P
GCLK i A5 5 -
ol hout GCLK HAfE 5 M EIFESH UGNO0,
P GW2A-18 %4 Pinout T/l UG113,
GW2A-55 2814 Pinout Ft .
DI Input 1O MK S, HiMAZF Fabric.
Q Output SDR #itkH IREG i Hif5 5.
Qo-Qn-1 Output DDR #Htrh IDES #5555 .
%

(1 34 CI {5 GCLK %A f flit, DI. Q & Qo-Qnt ANHEME Y 10 SN 4
GW2A Z%1 FPGA 7= 5 [F) 1/O 3B 45 [ 240 sl e i B I -

HEIR AR

K] 2-6 IR IODELAY. GW2A %1 FPGA F= 5 a4 110 #ify
% IODELAY #fidk, F /o a] LLE D ZAAERTE 1/0 _EHInEs e delay F

13(47)
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2 S5 4H

2.3 N AR

DS102-2.7.7

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 RER&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 1) 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)..

14(47)




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 isih

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 #%1| FPGA 7 i) 1/0 B SZHF 2 R TAFR . & —Fh TR
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 N2 TR . X8t

DS102-2.7.7 15(47)




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

DS102-2.7.7

GW2A %1 FPGA 77 i T HLIR B A BN LA il 2% 7T S RF 2 M s v
B, tn# 2-5 fius.

& 2-5 FHESRAETIR

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 U TR B3 o 25 81 B AR 53 iR 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 FEFESRIERE

DS102-2.7.7

GW2A £51| FPGA 7 fit (i HLIR T A BEALAE il S A B 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

+z2-6 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

*

*

*

17(47)
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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 : : : : :
S : : : : :
2K x 9 * * *
1K x 18 * * *
VE!
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#E%

BSRAM 75 5 P /e, 45 2 P /Efisl: 55288 (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

DS102-2.7.7

IR

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

MAKEHER

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

FHAAR

AN ¥ ARy, BdE PR B AE A7 A %5 (Memory Array) )% H
2-9 g0, A% O RNk OER THRKLER

ADC——— o
Pipeline

Input Memory
Dl Registerj> Array :"> Reg|sterj>Do

WRE ——

w L =

OCE
" ADB
S Input
CLKA ——p] Register
DIA T——— Input Memory CLKB
Register |t
ADA g Array
Pipeline |
Register |
<«—OCEB
DOB
DIA T——— ——1DIB
ADA ——7 Input —— Input (=——ADB
WREA——» Register Register | 4——— WREB
Memory
CLKA Array CLKB
g Pipeline | 1| :4‘> Pipeline
Register Register |[¢— OCEB
OCEA—»
DOA DOB
=
BiR{EEX
EESHEK
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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 A )
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 B2 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 37 A eh AR
ADA :> —— ApB
Input Input
DiA t Register Register [\ DiB
Memory
Array
CLKA CLKB
Output
DOA i Ou’Fput j|> u'pu DB
Register Register :‘>
WREA WREB
EER RN

B 2-11 Bor 1 AEDSX U FRE R A3 5 I i A . B i B8
AR BB (CLKA)E T HM] 7 im 1 A 5 AEE . B3t A/ 548
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2 LRI 2.5 By fE 5 AL B

RefE 5. BRI Bh(CLKB)E T2 i 1 B S #E . bk Al 5e (5
Fo
2-11 IEERHIER
— Input
Register |
Input —— Memory
CLKA =¥ Register Array CLKkB
:> Pipeline |
L Register |
B i O B A5
K 2-12 B 1 5 dim R g .
2-12 &R OB FR
WRE  AD
v

DI :> Input  —
Register

M
CLK{ emory
Array
Output N—

DO< K
Register

WRE

2.5 WFESAIEELR

GW2A %% FPGA F= i # B EE ) DSP BRI, == 61
DSP iR 7 ZEnl i FH P s Re 2 E S Rk, W FIR, FFT &t
&, DSP HAK FfefasE . WEMHAERE . B REI A,

DSP SZHF T4 Thfe:

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

54-bit A/ HHZ T

A e A% v G LA 0 cds o

T #2001 4% (Barrel shifter)

W 455 55 B & B Y (Adaptive filtering through signal feedback)
iz 5 Al L E 3 HLE (Computing with options of rounding to positive
number or prime number)

SCAF AT AT LR 55 it e

251 8T

GW2A %% FPGA 7= i Y] DSP #&Ek LIAT I TE 2o A 72 A FPGA B

DS102-2.7.7 21(47)




2 S5 4H

2.5 A5 T B

Gk, B DSP W& AN ZE G, BAZEHEIUE S WA TIINES (pre-
adders), W/~ 18 £ 3R EE#: (multipliers), Fl—AN =4 NI EARAZHRIEHE
HI6(ALUS4).
=S
DSP et ST SS, SeIlfiin. A F2 AL oh it .
T2 AL T 22 e Bl i, A PN N i -
e J47 18-bit #i A\ B E{ SBI;
e J4T 18-bit i A\ A E{ SIA.
e
N NI S R A AR R 3 B
S FPGA P2 i TN #s vl AE N DhRe i i, SZRF 9-
bit {37 %% F1 18-bit {375 .
ek
Feyk s (multipliers) bz TFings 2 J5, FSRSZBlgekia . RiLasnrLL
BLE N 9x9. 18x18. 36 x 18 5 36 x 36, %A A\ s 4y H i 8 < 3¢ 25 A7 7%
PSS AR A . — AN B Ie R B A B
e —/N18x 36 IiLE,;
® 18 x 18 Feyhid:
o U4 9x9IeEee,
Y
5 BT AT AR B R — A 36 x 36 Tl Bt
BEREEET
4~ DSP %204 & —A> 54 fif ALUB4, &5 I8 Th e —5n
S, NS AN H i 34 SRR A A e A RN S5 AR . SC R SRR B
o VLI BIR/0. BUE A AR B kARG .
o TR I HAR/0. B B AT C BINEARIEIE B
o Ml AL EdE B FIEEAL C RIS .

2.5.2 DSP #{EEAGE

DS102-2.7.7

o RiLZR(multiplier)#i=
o Ik B n#s(accumulator) iz
o JEVIRAN R INAR B

RTHFESHBEBERTELZHRMES, §5% UG287, Gowin U7 {5
5 AbPE 5 (DSP)H - H5 -
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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 e 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=RatshRiR

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 e RIR A6, FADRIREM 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 m g B 2h HCLK R PASZ#F 110 58 s YE e %
?faﬁéiﬁﬁ, A& VR IR S Bk [R5 () B AL S e g verh i, anlEl 2-14 A
7INo
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2 S5 4H

2.6 Wb

2.6.3 BRI

& 2-14 GW2A &%l FPGA & HCLK ~=HE

110 110
BankO Bank1l
1/0 110
Bank7 Bank2
_— HCLK
-— Bridge -

/o 110
Banké Bank3
110 110
Bank5 Bank4

—» HCLK output —» HCLK input

MK 2-14 AT LLES], miEmsh HCLK i Al —4> HCLK Bridge #
Ht, HCLK Bridge fit k1] —4> Bank 71 1#) HCLK i #4551 3| H A f£ fa] —
A~ Bank H1, iXf#75 HCLK (¥4 FH 5 0 R 3%

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

e DHCEN: ZIZ&R s B ek, Thaedifl+ DQCE. mzhZSM4T
FFI5 ] s s 5 5

e CLKDIV/ CLKDIV2: Wit 4iitite, 4 Bank 14—
CLKDIV. A=A Ny $p A A7 — B a0 e g0, BT 10 @48 TAERL R
W,

e DCS: ahA&i s et Fes .

o DLLDLY: ZhAGEIRFRERIER, T4 H BB 5 N N 205 5 .

BIARPR I 2 — b S iof 2 ] LIS, fRTFREVUAI3A (PLL, Phase-Locked Loop).
FIHAMEI N KIS 2 I 80 5 1 R % P IR 15 5 AR A AR AL

GW2A #7%1 FPGA 7= i) PLL BitRgefs 3 (] LIZR& HIm B i e, @
TEBC B AN R Z20nT DAEAT BB P 00 258 1) B (f5 RN 4350 ) « AL RS L 522 b
VA Th R

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

DS102-2.7.7

GW2A £51| FPGA 7~ i [f) DQS HEER$Z I 140 T i Zh R SC+F DDR 17
i 4% 1R IR 755K

o L DQS HiN, BIWIVIFHE) 1/4 AL
NEINGAF SRS 4R

N B R AR A S T

e fit DDR f#aj th I i 45 5

3+ DDR3 5 H 2 )
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2 S5 4H 2.7 Kk

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

KRR SR e PO & DDR f74f 4582 DV EGE ik i gh
DQS %5 Z #4115 B 2% UG286, Gowin i % % 5 (Clock) H - 5 FS

2.7 &%
YE % CRU A %kh 78, GW2A 71 FPGA P et 7 RIEF 51
KLV, G Trsh. mepfige. BEMSHESHERES.
28 E/EEN
GW2A Z7 FPGAmntP A& N EHMEREEMMYE, HEER
BN ERZE, o] HER IR E A s R P /FP B AL, CFU fTI/O
() 5 A7 2 20 0] DA i B
2.9 wIERCE

GW2A %741 FPGA /il 3CFf SRAM 4fe, DEt, HRR RS T E R
NG EAE SRR 2R, Al DRSS B B w5 SRR B 0 SO
TRAFAESNT Flash 1, EHUS, GW2A 2 MAME Flash Hhist B AC & 4
F|] SRAM H.

GW2A %741 FPGA 7= 5 7 Sl FhE H 1) JTAG B B R AL, B3
Frm = 2L S5 1 GowinCONFIG it B x: SSPl. MSPI. SERIAL 1
CPU. P4 kHES % UG290, Gowin FPGA 7= 4 felic B F
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2 S5 4H

2.10 A fdk

2.10 FAA&EIR

DS102-2.7.7

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 F 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 dExTmATEHE
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 #EETEREE

F 32 EEILIETEH
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 TAEAMT

A g 0/ ME S YN
TuND ZEIR (L) -40°C +100°C
P

® Vcec. Veciow Veex B ARRVFSEHTE 7338 3% 5% 5%. 1).5F T EHEH Vee 47 PLL it
LA, Vee Mgk szmm PLL $ B 20 B34 2). Vecio RINEUK, &2 T
Re S L343 10 Buffer i H e L.

o RNEIHFuLsfh b E(E BiES% UG110, GW2A-18 2344 Pinout T UG113,
GW2A-55 2:4F Pinout Fift.

3.1.3 BF L AR
#+ 3-3 iR EFARE
ZHK ik B /ME ST SN
Vce Ramp Vee EFHRLE 0.1mV/ys | - 10mV/us
\Fg;ﬂfé VeoX | oo il Veex FFHRIE | 0.01mVips | - 100mV/us
!

® A RURA _ETT R LA

o {EWITIRICE AT, A I IR R EAER 3-2 T L TARVER N . AE AR RN
L S AR B AR R R, WA L AR E .

3.1.4 #IHHR Y
% 3-4 PIHIR T
E S % A /O KA | HKMH
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
3.1.5 POR %¥1%
# 3-5POR HESH
4R Efiba Al R (=l
Vee 0.8V
GW2A-18 Veex 2.45V
vV Power on reset ramp Vcceio 0.9v
POR_UP . .
up trip point Vee 0.8v
GW2A-55 Veex 2.45V
Vcceio 0.9v
Vee 0.7v
Vpror_pow | Power on rgset ramp GW2A-18 Voex 2 oy
N down trip point
Vcceio 0.6V
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3 MU 3.2 ESD ##8
BN it s E &
Vce 0.7V
GW2A-55 Vcex 2.2V
Vccio 0.65V
3.2 ESD {4 g€
%% 3-6 GW2A ESD - HBM

AE GW2A-18 GW2A-55

QN8s8 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

3% 3-7 GW2A ESD - CDM

s GW2A-18 GW2A-55

QN8s8 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 -

DS102-2.7.7
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3 R

3.3 DC M

Endas GW2A-18

GW2A-55

PG484

CDM>500V

CDM>500V

PG484C

CDM>500V

PG1156 -

CDM>500V

uUG324

CDM>500V

CDM>500V

uUG324D -

CDM>500V

UG324F -

CDM>500V

UG484

CDM>500V

uG484S -

CDM>500V

UG676 -

CDM>500V

3.3 DC ES4¥4
3.3.1 #EFTESEEIANA DC BS54

%< 3-8 EETESEEMWA DC BS 4514

HFK

ik

Cakin

B/IME

S

Nt

lie,liH

BNE 10 IRE R
(Input or I/O
leakage)

Vecio<VinVin(MAX)

210pA

OV<Vin<Vccio

10pA

lpu

/O EFi (/O
Active Pull-up
Current)

0<Vin<0.7Vccio

-30pA

-150pA

IPD

1/O ML (/O
Active Pull-down
Current)

ViL(MAX)<Vin<Vccio

30pA

150pA

IBHLS

SR ORI T I R
4 H1,37 (Bus Hold
Low Sustaining
Current)

ViN=ViL(MAX)

30pA

IBHHS

S R PR v LTI
#2137t (Bus Hold
High Sustaining
Current)

Vin=0.7Vccio

-30pA

IBHLO

SRR LTI
#, H¥i (Bus Hold
Low Overdrive
Current)

O0<Vin<Vccio

150pA

IBHHO

SR ORFF ey LI
#, H¥i (Bus Hold
High Overdrive
Current)

0<ViN<Vccio

-150pA

VBHT

SN ARFR Al U HE
J&(Bus Hold Trip
Points)

ViL(MAX)

ViH(MIN)

DS102-2.7.7
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3 B 3.3 DC i URF1E
2R | R At w/ME WRE | &AE
I/0 B2 (1/0
cl Capacitance) SpF 8pF
Vceio=3.3V, Hysteresis=L2H1[2] 240mVv | -
Vccio=2.5V, Hysteresis=L2H 140mVv -
Vccio=1.8V, Hysteresis=L2H 65mV -
Vceio=1.5V, Hysteresis=L2H 30mv -
Vccio=3.3V, Hysteresis=H2L[1}12] 200mv | -
1 NIR(Hysteresis | Vecio=2.5V, Hysteresis=H2L 130mv | -
Vivst | for StChm'tt Trigger [ vecio=1.8V, Hysteresis=H2L 60mV -
Inputs) Vecio=1.5V, Hysteresis=H2L aomv | -
= is= (11,12
]VCC|0 3.3V,Hysteresis=HIGH a40mv | -
Vccio=2.5V,Hysteresis=HIGH 270mv | -
Vceio=1.8V,Hysteresis=HIGH 125mV -
Vccio=1.5V,Hysteresis=HIGH 70mvV -
!
® [l Hysteresis="NONE", "L2H", "H2L", "HIGH"3&/~ 7t EDA ] FloorPlanner L E N8
I/O Constraints I 1] Hysteresis £, & & /727 K, SUG935, Gowin #it#H £ i
T/ -
® [FJH L2H(low to high)i i Vin #42m Vivsts JTJH H2L(high to low)i& 7R Vi
RS Viysts HIGH FoRFI 8 L2H AT H2L %50, B Viyst(HIGH)= Vhyst(L2H) +
Vhvst(H2L). Homw B R pos:
m Z\/lH (L2H on)
Vii(None) - Vit (None) i
> Vi (H2L on)
3.3.2 BHASER
% 3-9 BSHR
R ik At S ALE
GW2A-55 150mA
lcc Core HJFHL(Vcc=1V)
GW2A-18 70mA
GW2A-55 35mA
lcex Veex B HLL(Veex=3.3V)
GW2A-18 15mA
N GW2A-55 <2mA
lccio /0 Bank HLJ§ HLif (Vecio=3.3V)
GW2A-18 <2mA
3!
MR =i, HEESSY C8IIT7.
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3 R

3.3 DC M

3.3.3 /O ETLIEEMH
& 3-10 /O EEFETLIEERG
P N Y Veeio(V) AT NI Vrer(V)
BAME | HBME | RRE | RAME BBME | RKRE
LVTTL33 3.135 3.3 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
LVCMOS25 2.375 25 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_lI 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 25 2.645 1.15 1.25 1.35
SSTL25 I 2.375 25 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 25 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E!] 2.375 2.5 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_I 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 I 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 - - -
!

DS102-2.7.7
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3 R

3.3 DC M

3.3.4 Bif /0 DC BS54

3z 3-11 B 1/0 DC BB5 4514
ViL ViH VoL VoH loc! lon!"]
K : _ .
Min | Max Min Max (Max) | (Min) (mA) | (mA)
4 -4
LVCMOS33 8 -8
0.4v Vccio-0.4V
LVTTL33 -0.3V | 0.8V 2.0V 3.6V 12 -12
16 -16
24 24
0.2V Vccio-0.2V | 0.1 -0.1
4 -4
8 -8
0.4v Vccio-0.4V
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2v Vccio-0.2V | 0.1 -0.1
4 -4
0.4v Vccio-0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35 x Vccio | 0.65 x Vccio | 3.6V 12 -12
0.2v Vccio-0.2V | 0.1 -0.1
4 -4
0.4v Vccio-0.4V
LVCMOS15 | -0.3V | 0.35 x Vccio | 0.65 x Vceio | 3.6V 8 -8
0.2V Vceio-0.2V | 0.1 0.1
2 2
0.4v Vccio-0.4V
LVCMOS12 | -0.3V | 0.35 x Vccio | 0.65 x Vecio | 3.6V 4 -4
0.2V Vccio-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3 X Vccio 0.5 x Vccio 3.6V 3'(3'(:'0 X 0.9XxVccio | 1.5 -0.5
SSTL33 | |-0.3V | VrRer-0.2V | Vrer+0.2V | 3.6V 0.7 Vceio-1.1V | 8 -8
SSTL25 | | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V 0.54V X%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'lZS 3.6V NA NA NA [ NA
VRrer+0.125 Vccio-
SSTL18_| |-0.3V | VRer-0.125V ||, 3.6V 0.40V | %o 8 -8
SSTL15 -0.3V | VRer-0.1V | Vree+ 0.1V | 3.6V 0.40V g‘fc')‘\’/' 8 -8
HSTL18 | |-0.3V | VRer-0.1V | Vrert 0.1V | 3.6V 0.40V g%ﬁ/‘ 8 -8
HSTL18 Il |-0.3V | VRrer-0.1V | Vrer+ 0.1V | 3.6V NA NA NA NA
HSTL15 | |-0.3V | VRer-0.1V | Vrert 0.1V | 3.6V 0.40V g%ﬁ/‘ 8 -8
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3 AR 3.3 DC HA M
ViL ViH VoL VoH loc lont"]
s : _ .
Min | Max Min Max (Max) | (Min) (mA) | (mA)
HSTL15 1l -0.3V | Vrer-0.1V Vgrer+ 0.1V | 3.6V NA NA NA NA
!

M[E—/~ Bank T 10 [ALF) DC H R BR #1] (55 source Al sink): [/]—4> Bank T f 10 1)
RERAGBEKRT n*8mA, n FixiZ Bank # 5] ) 10 =

3.3.5 4y /O DC 5454

& 3-12 £4 /O DC K454 (LVDS)

B i Eiiipa MR %A B/ A | &R AL
Vina,Vine | fii A\ B3 K (Input Voltage) - 0 - 2.4 \Y;
TE A dy -
Veu HeA5hi N\ (Input Common | 0.05 ] 5 35 v
Mode Voltage)
YT, . ,
Vo ZOMATIRDifferential | go ) gy 1 £100 |- +600 | mV
Input Threshold)
In i )\ HLJ (Input Current) g?fwer On or Power | _ - +10 HA
T . - - 1.6 |V
Vo %1 4 7 FLF-(Output High Rr = 1000
Voltage for Vop or Vow) - - 1.8500 | v
fgi I F2 - (Output Low _
VoL Voltage for Vop or Vo) R =1000 0.9 v
ZE A5 H HLE (Output (Vop - Vowm),
Voo Voltage Differential) Rr=100Q 250|350 1450 | mV
714 H LU (72 K (Change
AVop in Vop Between High and - - - 50 mV
Low)
Vos FLABL A HY HL & (Output (Vop + Vom)/2, 1.125M | 1.20 ] 1.375M | v
Voltage Offset) Rt=100Q 1.375[@ | 1.5 | 1.625[2 | v
LA H L ()72 K (Change
AVos in Vos Between High and - - - 50 mV
Low)
_ . Vob = OV 1 B4 5
s R oo™ OV PR | - s | ma
!
o [IXELfiiE T GW2A-18 1FT A Bank 1 GW2A-55 [f] Bank3/4/5/6.
o 1A XUL{EIE T GW2A-55 1) Bank0/1/2/7 ; tn 5 EL i i) FoA £, 22 13i% $F Bank3/4/5/6 .
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3 R 3.4 JFRFFE

3.4 FFRF5iE

3.4.1 CFU FF=454
% 3-13 CFU B &%
Py P . C9/18 C8/l7 C7/16 sy

Min Max | Min Max | Min Max

tuta cru | LUT4 SEIE(LUT4 delay) 0.27 0.40 | 0.31 0.46 | 0.39 | 0.58 ns

B AL/ AL B AT AF A
GW2A-18 | tsrRcFu I‘ETJt(Se)t/Reset to Register | 0.95 0.99 | 1.10 1.15 | 1.37 | 144 ns
output

I Bl 2 2 A7 4% ) T

(Clock to Register output) 0.17 0.20 | 0.20 0.23 | 0.25 | 0.29 ns

tco cru

tluta_cru | LUT4 SEIE(LUT4 delay) 0.27 0.40 | 0.31 0.46 | 0.39 | 0.58 ns

B A2 AL B EF A7 A
GW2A-55 | tSR.cFu I‘Eﬂt(S?)t/Reset to Register | 0.95 0.99 | 1.10 115 | 1.37 | 1.44 ns
outpu

I b 2 27 A7 4% I JE
(Clock to Register output)

tco_cru 0.17 0.20 | 0.20 0.23 | 0.25 | 0.29 ns

3.4.2 BSRAM FFc4514

%% 3-14 BSRAM R1FE&%

Py SR A C_9/I8 CE_B/I? C_7/I6 B fi

Min Max Min Max | Min Max
FF A 280 5 b hik / B0 HE B L B
tcoap_BSrAM j#] (Clock to output from | 1.95 1.95 226 | 226 | 283 |283 | ns

GW2A-18 read address/data) ‘

ing i R e R i vl Nl ]
tcoor_Bsram | (Clock to output from output | 0.26 0.26 0.31 | 0.31 | 0.38 |0.38 | ns
register)

IS e 3] 35 ik /4 o L
tcoap_ssram | [] (Clock to output from | 1.95 1.95 226 | 226 | 283 283 |ns
GW2A-55 read address/data)

I Bl B 75 A7 4% A A
tcoor Bsram | (Clock to output from output | 0.26 0.26 0.31 | 0.31 | 0.38 | 0.38 |ns
register)
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3 AR 3.4 R
3.4.3 DSP FFx451¢
% 3-15 DSP RF&%
o . e C9/18 c8/7 C7/16 o
s & fiii Min Max Min Max | Min Max AL
IS b 3 4 N A A 1N
tcolr_Dsp i ] (Clock to output | 0.20 0.22 0.24 0.25 | 0.30 0.32 ns
from input register)
GW2A.- I 21 908 K AF 2% 1)
18 tcorr psp | Hf [E] (Clock to output | 0.06 0.07 0.07 0.08 | 0.09 0.10 ns
from pipeline register)
IS b 38 4 L A A
tcoor psp | i [E] (Clock to output | 0.03 0.04 0.04 0.04 | 0.05 0.05 ns
from output register)
IR RPN e i
tcoir_psp i 6] (Clock to output | 0.20 0.22 0.24 0.25 | 0.30 0.32 ns
from input register)
SW2A. I B 0 3 K 25 77 28 1)
55 tcorr psp | I [A] (Clock to output | 0.06 0.07 0.07 0.08 | 0.09 0.10 ns
from pipeline register)
I b 3 4 A AR I
tcoor psp | W [H] (Clock to output | 0.03 0.04 0.04 0.04 | 0.05 0.05 ns
from output register)
% 3-16 DSP RASAESH
. SO ES vy poe
DA
i b C8il7 C7i16 =1
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
3.4.4 Gearbox FF X414
% 3-17 Gearbox It F 2%
At ER iR =N LA
FMAXiopr | 1:2 Gearbox i\ 10 i KH#ATi#% | 400 Mbps
FMAXipesa | 1:4 Gearbox fii \ 10 # KH AT | 800 Mbps
FMAXipes7 | 1:7 Gearbox #ii A\ 10 & KH 172 | 1000 Mbps
. . AN =] 4
EMAXipss ‘1.§/,1.10 Gearbox fii\ 10 £ K H 47 1200 Mbps
GW?2A- HE
18/55 FMAXopor | 2:1 Gearbox fiit 10 K HH T8 | 400 Mbps
FMAXosers | 4:1 Gearbox fiith 10 & KH1TiH# % | 800 Mbps
FMAXoser7 | 7:1 Gearbox it 10 f KH# 17 % [ 1000 Mbps
. . A =) b/ St
FMAXosers | o /10:1 Gearbox it 10 BRHAT | 5 Mbps
HE
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3 B 3.4 JFRFFE
3.4.5 B EhFD I/O FFR4F1E
& 3-18 SMERFF R HFM
cs8/7 C7/16
7 o, o
it A b Min Max Min Max L
Pin-LUT-Pin Pin(IOxA) to
Delay!!] Pin(IOxB) delay |~ 3.83 i 4.59 ns
GW2A-18 THCLKdly HCLK tree delay | - 0.82 - 0.98 ns
TacLkdly GCLK tree delay | - 1.77 - 2.12 ns
Pin-LUT-Pin Pin(IOxA) to ) i
Delay!! Pin(I0xB) delay 3.83 4.59 ns
GW2A-55 THcLkdly HCLK tree delay | - 1.32 - 1.48 ns
ToecLkdly GCLK tree delay | - 2.27 - 2.62 ns
E!
® K%M R: Veeo=3.3V, Vcex=3.3V, LVCMOS33, 8mA, 15pF load.
% 3-19 /O FHEBHBH(EME MM GCLK MAF GCLK #, FfEM PLL)
cs8/I7 C7/16
(=] /—{ bR E > AV
ey i B Min Max Min Max s
clock to data
Tsu setup( using GPIO -1 - -1.1 - ns
input register)
clock to data
Th hold( using GPIO 2 - 24 - ns
input register)
clock to data
) setup( using GPIO
GW2A-18 Tsu peL input register, with -0.6 - -0.7 - ns
IODELAY enabled
and Tap = 0)
clock to data
hold( using GPIO
TH_DEL input register, with 16 - 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 25 29 - ns
input register)
clock to data
GW2A-55 setup( using GP1O
Tsu pEL input register, with -11 -1.2 - ns
IODELAY enabled
and Tap = 0)
clock to data
TH_DEL h0|d( using GPIO 21 2.5 - ns
input register,with
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3 AR 3.4 JFkuRE
c8/7 C7/16
(=] /—< N E > AN
G % vt Min Max Min Max e
IODELAY enabled
and Tap = 0)
!
FrhHHER T LVCMOS33, 8mA, 15pF load.
3.4.6 F @R 4514
#+ 3-20 R EIRF <t
AT Ui B w/MA HAUE = PNI: ]
TEs AR
g‘fgﬁj A to+ 106.25MHz 125MHz 143.75MHz
fmax ———vy
S fr L A 52 (-
R (40 to 100MHz 125MHz 150MHz
+100°C)
tor %y i 4f Duty Cycle 43% 50% 57%
topaiT 4 Period Jitter 0.01UIPP 0.012UIPP 0.02UIPP
3.4.7 PLL A%
3= 3-21 PLL BT S
GW2A-18 GW2A-55
G ik ¥
C9/18 | C8/I7 |C7/16 |C9/I8 |C8/17 |C7/I6
Finmiax Maximum Input Clock 500 |500 |400 |500 |500 |400 |MHz
requency
Minimum Input Clock
FinmiN Frequency 3 3 3 3 3 3 MHz
Maximum Frequency at the
FPFDMAX Phase Frequency Detector 500 |500 |400 [500 |500 (400 |MHz
Minimum Frequency at the
Freomn Phase Frequency Detector 3 3 3 3 3 3 MHz
FinuiTTer w;;:mum Input Clock Period < 20% of clock input period or 1 ns Max
Minimum Allowable Input o
Duty Cycle: 3-49 MHz 25 25 25 25 25 25 o
Minimum Allowable Input
F o
INeuTY Duty Cycle: 50-199 MHz 30 |30 30 130 |30 |30 %
Minimum Allowable Input 3% 3% |3 |3 |3 |35 %
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3 A AR 3.4 JFRHFIE
GW2A-18 GW2A-55
4R ik LA
C9o/I8 | C8/I7 |C7/I6 |C9/I8 |C8/I7 |C7/I6

Duty Cycle: 200-399 MHz
Minimum PLL VCO

Fvcomin Frequency 500 |500 (400 |500 |500 |400 |MHz
Maximum PLL VCO

Fvcomax Frequency 1250 |1250 |[1000 | 1250 |[1250 |1000 |MHz
Static Phase Offset of the

TSTATPHAOFFSET PLL Outputs +/-50 |+/-50 |+/-50 |+/-50 |+/-50 |+/-50 |ps
PLL Output cycle-cycle Jitter
Thru HCLK =100MHz <300 | <300 |<300 <300 |[<300 |<300 |ps
PLL Output cycle-cycle Jitter
Thru HCLK <100MHz <30 |<30 |<30 |<30 [<30 |<30 |mul

TUTTER_CCJ_HCLK

[3]
PLL Output cycle-cycle Jitter
Thru PCLK = 100MHz <400 |<400 |<400 <400 |[<400 |<400 |ps
PLL Output cycle-cycle Jitter
Thru PCLK<100MHz <40 |<40 |<40 |<40 |[<40 |<40 |muUl
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 |muUl
PLL Output Clock Duty Cycle

[11.14]

Toutpbuty Precision <50 |<50 |<50 |[<50 <50 |<50 |mul

TLockmAx PLL Maximum Lock Time 1 1 1 1 1 1 ms
PLL Maximum Output

FouTtmax Frequency 625 [625 |500 |625 |625 |500 |MHz
PLL Minimum Output 3.906 | 3.906 3.906 | 3.906

[2]

FoutmiN Frequency 25 o5 3.125 25 o5 3.125 | MHz
External Clock Feedback . .

TEXTFDVAR Variation < 20% of clock input period or 1 ns Max
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3 R

3.5 YmAR{E W) P bruE

BN

ik

GW2A-18 GW2A-55

FAL
C9/18 | C8/I7 |C7/16 | C9/I8 | C8/I7 |C7/I6

RsTtmINPULSE

Minimum Reset Pulse Width |10 10 10 10 10 10 ns

!
°
°
°

O R & B T RO 25 R

214 i 31 Cascade B0, 2/ Divider 1] LLHR 615 21 S AIG (¥ AT
(Vs Bk 3 2 M N BOUEAR G, 2 R BE 2L TR I AR 1 i AN
M & 219 10 _EfY duty cycle #5423 Clock Tree KI5 .

3.5 dmiziE O FFinAE

DS102-2.7.7

GW2A %% FPGA 7= /i GowinCONFIG fit E i\ fuE: MSPI K.

SSPI #:{. CPU #ix. SERIAL #=, 1#4MTEENEFS% UG290, Gowin
FPGA /= i Jm e i & F M .
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4 [T RER

4.1 B4

4.1 Bt

DS102-2.7.7

4-1 S_tr v 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 [T RER 4.1 {4

4-2 B4R ERFH-Production
GW2A - XX Zé XXX XXX C7/16

Product Series —T L—— Grade
GW2A C Commercial
| Industrial

(LZ\(;ri i\u/pply Voltage Speed

) 6 Slowest /7 /8 /9 Fastest
Logic Density Package Type
18: 20,736 LUTs QN88 (QFN88, 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)
UG676 (UBGA676, 0.8mm)

® K TIREMMERERA L RIS 1.2 P i(E BRI,
® [ R A /) e (LittleBee) ZX IR 4 F AR BR S IR S A1 I EEANIF] o

T 25 S R bR FR IR, U C7/16 &5 30 0% S i 2 Tl 2 brE, By LA
08 ] DA R 2 b R (DA LR (C)e TVt i i 100°C, ik i
U 85°C, Al AR — s Fr e v M 28 S FH Ao Je e P 5 2 7, 7E Tl 20 v ik 2%
HNH 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
B 4-3 B -E FARIR RG]

L ()
Bl—> GOWINSES XXXXXXXXXX €——— Part Number
Part Number —— XX XXXXXXXXXXXXXXX AN
Date Code —» YYww YYWW  <€——— Date Code
Lot Number —» LLLLLLLLL LLLLLLLLL <<——— Lot Number
[ o
38— GOWINST XXXXXXXXXX € Part Number®”
Part Number — xxxxxx XXXX XXXXXXXXXX
Date Code? __»gwwxxxxxxx X YYWwX < Date Code™
Lot Number — | Ll LLLLLL LLLLLLLLL  <— LotNumber
L4 °
p— =1
8] —> GOWIN&E Part Numbert — XXXXXXXXXX
Part Number — 3 XX XXXX XXX XXX XXXXX YHXOOKKXXX
Date Code —» YYWWXXXX Date Code — 1% YYWWXXXX
Lot Number —»LLLLLLLLL Lot Number — LLLLLLLLL

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

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

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%%

DS102-2.7.7
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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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