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1.1 FHAR

GW2A #%1| FPGA 7= FM B = 518 GW2A R
FPGA 7= R . P2 ki s B, BN, AR, mfssen
7 DL AR AT S5 2, FEB A PR T S = TR GW2A &% FPGA
FEim CASRRYE, A BT S  AY R A

1.2 #R 30

B S o SR M s www.gowinsemi.com.cn I UL R #EL. BEHLULT
FHIESCRY :
e DS102, GW2A %751 FPGA i~ fh ¥l Tt
UG290, Gowin FPGA /= ihZm Ll & Tt
UG111, GW2A %% FPGA /=it 5 & T
UG110, GW2A-18 &/} Pinout F-jiit
UG113, GW2A-55 &/} Pinout F-jiit
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2 1-1 WA T AT LA RRIE . AR E SO OORE .

* 11 Rig. 45BgiE
ARG G h AR P
FPGA Field Programmable Gate Array | Ii37n] Zwfe [R5 51
CFU Configurable Function Unit A C B T RE T
CLS Configurable Logic Slice Al BB
CRU Configurable Routing Unit A gmFEAG £ BT
LUT4 4-input Look-up Tables 4 g NI FER
LUT5 5-input Look-up Tables 5 M ANEH K
LUT6 6-input Look-up Tables 6 AN
LUT7 7-input Look-up Tables 7 FINERE
LUTS 8-input Look-up Tables 8 AN E
REG Register AR
ALU Arithmetic Logic Unit HAZHHIT
[o]:] Input/Output Block B N R
S-SRAM Shadow SRAM I3 A A LA o
B-SRAM Block SRAM etk gh S Bt 2=
SP Single Port FAL¥
SDP Semi Dual Port £y X 11
DP Dual Port ity
DSP Digital Signal Processing R L
TDM Time Division Multiplexing i 4= H
DQCE Dynamic Quadrant Clock Enable | zh# % R 8h 1t i
DCS Dynamic Clock Selector BRI PR A%
PLL Phase-locked Loop VTR
GPIO Gowin Programmable 10 Gowin RJ 4538 FH &
LQ144 LQFP144 LQFP144 %%
EQ144 ELQFP144 ELQFP144 %
QNS88 QFNS8 QFN88 %
PG256 PBGA256 PBGA256 #f4%
PG256S PBGA256S PBGA256S %%
PG256C PBGA256C PBGA256C #}%
PG256E PBGA256E PBGA256E F13%
PG484 PBGA484 PBGA484 4%
PG1156 PBGA1156 PBGA1156 34
MG196 MBGA196 MBGA196 #f%&
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ARiB. JERSTE AFR 4\
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14 BARXFHSRIG

ez PRSI AT AL EOR SR, AR IR b A A AR 58 ) sl 38
W EES AR A:
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2.1 Rt

2t

2 SR GW2A 241 FPGA 77 2 i o 2 SR R BRSO R o — 4877
NI EIRE S, B S PERER DSP %, =ik LVDS #2111 P & & 1) BSRAM
PR TTUR, XL P R 1 B YR FA OAS A 1) FPGA ZERILL K 55nm T 2%
GW2A %751 FPGA 7= F T =g (R A 8 376 o

o SARIRALE R T3 B ERERRET X FPGA TR IF KM d%, i
GW2A Z%| FPGA 77/, RSS2 FPGA 4. fifm. figk. PSR
SRR Rl AR

2.1 FEHAR
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o (RIIFE
55nm SRAM T. &
HE: 1.0V
- SRR AR ENASTT TG
o RFZHNI/O H P RRHUE
- LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/18 1, II, SSTL15;
HSTL18 1, Il, HSTL15 I; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE
P NAS 5 JIR i I T
FHF AmA. 8mA. 16mA. 24mA Z5LIKENfE
AL B S Slew Rate &1
PEALH H S 5 IR B F AL T
XSTEEAN 110 A3 1) Bus Keeper. |4/ F+iHfH &% Open Drain
fi HH e
- CRRRIEIR
o =ERE DSP Fith
A PEREEL 5 5 A A
FH9x9, 18 x 18, 36 x 36bit [¥)3EEIE A 54bit £ N
KA TIE A Pk
YRR AT AR I K LR AN 55 R Th R
NIz 5 S e vk 45 Th g
KRR AL 2 A7 4
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o EEMEAREBHEMEIT
- 4%\ LUT(LUT4)
- XU fR A
- SRR A AT AR AN A AP AR
o TRFZ R A HIFRAS AL 1k 2y
- SCRRRUN B DL K O R AR S
- XFFTEMMRE
o RiHM PLL %A
- SEIURNTBRIO RS > AR RS
- AR A R 4 B IR
o JnfEMt B
- WHRITAG R B
- ¥F 4 Fh GowinCONFIG BL E#ixl: SSPI. MSPI. CPU. SERIAL
- SCREEGRER SO I A AL E

22 FRERIIR

#2-1 FRIERYIFE

i GW2A-18 GW2A-55
AR BT (LUT4) 20,736 54,720
% A7 7% (FF) 15,552 41,040
A3 AT 2R A BE AT 2

S-SRAM(bits) 41,472 109,440
HUR s S BEN At 3

B-SRAM(bits) 828K 2,520K
HolR s SN E S 2 H

B-SRAM(*) 46 140
IeiL4$(18 x 18 Multiplier) 48 40

B2 HHIR T (PLLS) 4 6

I/0 Bank %k 8 8
ISoNIIOF ¢ 384 608
HE 1.0V 1.0V
!

[AA R E 2L BB A B EA R, &2 HF 4 DM
% 2-2 GW2A-18 PLL 3%

i A A PLL

LQ144" GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
EQ144" GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
MG196° GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
QN88 GW2A-18 PLLL1/PLLR1

PG256 GW2A-18 PLLL/PLLR

PG256S GW2A-18 PLLL/PLLR
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3 R Al PLL

PG256C GW2A-18 PLLL/PLLR

PG256E> GW2A-18 PLLLO/PLLRO

PG484 GW2A-18 PLLL/PLLR

UG324? GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
!

o [1]LQ144 H%EFN EQLA4 HEENI Vecpiin 5 Vee W EBRIHEEIE—iE .
e [2] MG196/UG324 %511 Veepii 1 Veepuir 5 Vee W EBREFEEE—iE.
o [3] PG256E # %M Veepio M1 Veepiiro 5 Vee WEBEEEE—jtL.

+ 2-3 GW2A &%l FPGA @ EMZ AR, /0 B2

ESE @ gE(mm) | R - (mm) (En'fr’ﬁ)d FOT Gwoa18 | Gw2a-ss
QN88 | 0.4 10 x10 - 66 (22) -

LQ144 | 05 20 x 20 - 119 (34) | -

EQl44 | 05 20x20 | 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) | -
PG256C | 1.0 17 x 17 - 190 (64) | -
PG256E | 1.0 17 x 17 - 162 (29) | -

PG484 | 1.0 23x 23 - 319 (77) | 319 (75)
PG1156 | 1.0 35 x 35 - - 607 (96)
UG324 | 0.8 15x 15 - 239 (90) | 240 (86)
UG324D | 0.8 15 x 15 - - 240 (71)
7|

R H GW2A #7%1 FPGA =i 3 dn 4 RS I 3, 5% 5.1 #fFm 4
TR A —E B A F 2 2
e JTAGSEL_N fil JTAG &2 H /&, JTAGSEL_N 5| A JTAG F#ii 4 5|
(TCK. TDI. TDO. TMS) AH[[FIE N 110, ERMEKEE N ITAG FEH 4 4
S| B N 110 IS 24 mode[2:0]1=001 i}, JTAGSEL_N &5 JTAG Bl & 1) 4
ANMEH (TCK. TMS. TDI. TDO) AJ LA[FIRS & #A GPIO, B & K H F 110 %in 1.
V(S HiE S % UG111, GW2A ZJI/FPGA /i #1565 £ I F -
o JTAG EIEH 10 #Z/NT 40MHz.
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3.1 FHEE

& 3-1 S EE

0B 10B| 0B |loB| |l10B | I10B| 0B

< 1/OBank0 & l/OBankl > CRU || CRU ) CRU 1 CRU | CRU T CRU
CFU ,

I oV — I CFU | | CFU | | CFU | | CFU| | CRU | CRU
PLL Block SRAM | PLL |

R | OCCFU | | 5| | Block SRAM PLL
@ W !
1 DSP AR

§ cFU | é CFU | | CFU | | CFU | CFU | CFU| | CFU
S PLL | Block SRAM | PLL | O |

§ CFU PLL § il
T | Block SRAM | osc | ||

J cru i CFU | CFU| CFU| | CFU||CFU| | CFU
CFU

< |/OBank4 & l/OBank5 ———» ELoE SRl UL

CFU | | CRU | | CRU |  CFU osc

Kl 3-1 5 GW2A #%1| FPGA =5 M s B, GW2A-18 fil GW2A-55
BN R IRBEVEN T RNES B R 2-1. SHENEE — N E SIS,
AN HAREL(10B), # Wik 1 ErSkENLAEds (B-SRAM) itk
B s S A DSP. PLL &5 A A &R .

GW2A 51| FPGA 7= i JE AR [ 41 B 43 4 T i B Th g # 6 (CFU,
Configurable Logic Unit). fEZ8FNEIZIEAT. ZIXGEREHES], ARIZEER
AT F . TRCEDIRER T (CFU) Al DARE AR (LUT4)
B, BAREES A PR RHES S 3.2 W BB THREHL T,
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3.2 AL ETIRER T

GW2A 2% FPGA /=) 110 T AnfEas 4, LL Bank N4z K]
4y, 3439 8 4 Bank, t5iE N BankO~Bank7. 1/0 %5 5 435 £ Fh Ha bRk,
SRR EE TR L. SDR LAEMZ. j#H DDR #z{f1 DDR_MEM (.
TEI RIS 2% 3.3 M\ A

GW2A #%1| FPGA 7= i M HLIRFE SN #y (B-SRAM) 1E#% 1 N 6
FHRATHES, — 4> B-SRAM fEZ844F ¥ 5 H 3 /> CFU B2 & . — > B-SRAM
(7 K/ 18Kbits, SZHFZ Fhfic BB R ERIZN. FEANRREHES% 3.4
HUIR S B AT LA fifi 2 AR

GW2A 2% FPGA /=i N ik T 85 5 b B DSP. DSP fE# 4
N EBHEIRATHES], B4 DSP %R G H 9 A~ CFU AL E . &4 DSP B8 W
ANFEHIG, AR IR BN I % (pre-adders), #AN 18 £ FI3R1E RS
(multipliers) 1 —A> =H N I HARNEHIZ HH G (ALUSE) . TN RHE S %
3.5 HA G5 A FEAR R

GW2A #7%1] FPGA F= i I itk 783 PLL BYRE = 2 54k PLL BHLRE
AEERAL AT AR S IR SR, Gl FC B AN R S 80T DUSEAT IR B 4 A5 1R
(FEARAN A3 A) . AHOLEEE 525 LA SRS Thae . RIS 5 R AT 4 A o8
=, CHF 2.5MHz 2| 125MHz [ £ SR TG, S MSPI Ze 2 c B S (it
ek, A PSRRI AL AT R AR O i A, PR EORHE 2% 3.10 BN IR .

ItAh, FPGA SN E T F & 1In dwfEfm 4 6 (CRU, Configurable
Routing Unit), & FPGA W T A RIS HbER X R, IECE IR T
(CFU) 110B WHES# /- MG ML Bili, @ 7 CFU T YA 1I0B P38
(P32 45 BRI . AR 28 PR Al I = s o TR FPGA B A B 3 AR . 1A, GW2A
Z5 FPGA P= it 14t 7 38 15 I eh 4 28, K& R, 4R B B 07,
PAR R i isE . VEANBERHMT S 3.5.2 DSP 1 (FIAARCE . 3.7 K2k, 3.8
EREEN.

3.2 AJECEThRE R T

DS102-2.1.2

A i B Th RE 876 (CFU) 2 M L GW2A 271 FPGA P2 i R A B g, 4
CFU H 7] it & 1% 48 F. T (CLU) AT 48 B3 54 76 (CRU) 4 k- B4~ CLU YA
AL & UifE F CLS(Configurable Logic Slice)ZH %, :Ha] lit & Dhhg s
EREMFAE, ES LA 3-2.
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3 GiH A2 3.2 A E I hE T
[# 3-2 CFU &#)~EE
Carry to Right CLU >
”””” crU
CLU
CLS2
CRU
CLS1
CLSO
A
cawfomleitcLu |
Y
SERG T B4R R . B FE, HHAS s SHRE AR S S it.
321 AL EiZiEE T

IR KRR AT R . FARZ A a5
o LRI FAA
BAERERT IR E N —A 4 ANEIRE(LUTS), TSEdimp Eik®
Thk:
—/NATRC B D Re AT L E R — A B N R E(LUTS).
PN AT HC B D) Re TR E R — A 6 N R R (LUTS).
PO TTC 2 Th R 7 TG B R — A 7 SN R (LUTT).
J\ANATHC B IhAE A (B9~ CRU) AT B RO — 1> 8 fin A B 4R R (LUTS8).
o FRZHAEIA
SEA b AEE, AR AT E RE AR Z A (ALY), FHESZELLLT DhRg:
IRz 5
TS, RGN E S At K
Eoacas, SR THE. N T BRI R
PR
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3.2 AL ETIRER T

o [rffastiat

FEAECS, A AT B 2 T A 16 x 4 421 9347 i S N LA fif
28 (S-SRAM) ok H /728 .

2 SR FPGA B LR AW GG S 1) 77 S I B S BN LA (it 2
(S-SRAM) HIWJGE . HEA7 6t 2% FO B 70 X 2348 g R B 5 RN

AJC B IhfE A (CLSO~CLS2) & & i M2 1725 (REG), WK 3-3 fiR.
& 3-3 CLS b FERXR~=E

D
CE
CLK
SR
GSR

#z 3-1 CLS FHFR AR5 S

554 |10 |
D I PR BBIE A
CE I CLK ffifigf5 S, AT B Jy s f P A el i Al B 2
CLK | W RS S, AIACE A T il B R R i R 2
AHEE AN, ATECE N R IhRE 2.
e [FWEN
e [[0EN
SR ' e mmm
o SRIEN
o AMEEN
S IREEN, ATHECE AW FIhEE
3.4 o SLEfI
GSR ! o U HEN
o TLEREEBEN
Q @) ZFAT A H
!

® [11{5'5 D Mkl il LUk B[R —vT e B Dhfe b R — AR I, Wik sk A T
CRU %N . /e R G IO, 2R 7 m LA A .

® [2]CFU Al fic B IhfE F i) CE/CLK/SR ¥4 m] A~y it B % 4%

® [3]7E GW2A R%I FPGA /=N, GSR i HiEZ%#:, Al CRU.

® [4]SR 5 GSR A A%, GSR AHEMILEH.

322 TR HRIFEETT

AL BIR . IT CRU ) Dhg B PIANJ7 1 -

o AILEFEIIAE: v CFU KM NG SR A A%

o MZHIRINAE: v CFU MM A\ /f 5 SRt K R, B CFU WHT
B4 \CFU Z IHIFER DA S CFU Fl FPGA P 35 HoAth Dy B AR e 2 [ (R 742

DS102-2.1.2
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3 LN 3.3 B N\ Hir b

3.3 WA MR

GW2A %1 FPGA 5= 1] 1I0B = E AU 45 1/0 Buffer. /O 245 LA K AR R
IR TR YR R = N . W NPT R, & 10B BooEHE 174 110 &
(bric N A F1 B), ‘EAITATPARC B —HZE 05 5%, W] DA HimE 5 5
T E
3-4 I0B St~ EE

Differential Pair Differential Pair
A A
7 “True” uCompn \ 7 “True” uCompn \
PAD A PAD B PAD A PAD B
Y y Y y
v v v v
Buffer Pair A& B Buffer Pair A& B
A A L A 2 A A Y
—H |0 —H |0 —H O —H O
o ©® 20 6 8 o b Bo o E
v A A
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y A A [ Y
_To@PO_Bmom 0 _momO _[mom O
3252 x3252 * 32523252 K
S S85v 585 v &S585v 5585 v
Q ~+|Q Q ~+|Q «Q ~|Q Q ~+|Q
v v A ¢
Routing Routing

GW2A %1 FPGA F= i I0B T HERF &

FF Bank ) Veco Bl ;

Y LVCMOS. PCI. LVTTL. LVDS. SSTL LLK HSTL % Ff e FFx
i

DN =R b Bri P

PR H 15 5 IR Bl FEL IR I 0T 5

AL {5 Slew Rate £ ;

AN 110 A0S ) Bus Keeper. i/ N7 HLFH & Open Drain %t
T 5

RS EGIELT

o /0 B EMEA. SDR #A L/ DDR &5 % fif .

3.3.1 I/O B4Rk

GW2A %% FPGA 7= 1/10 fiFE 8 4™ Bank, & 3-5 firn, &4 Bank
B MASLHT 11O HIF Vecos Veco FI LA E N 3.3V, 2.5V, 1.8V. 1.5V & 1.2V,
LQ144 25 K128 1F Vecoos Ml Veex P SR FEFAE —, L B nf %W B N 2.5V,

DS102-2.1.2 11(51)




3 G A

3.3 Hi N f AR

DS102-2.1.2

3.3V, HAMERESHXR 4-2 HEHE TIEEH

* 4-2. NFEF SSTL, HSTL % /O fa AbrdfE, A Bank B2 fit—A
ML ZHE L (Vrer), P ATLOESRAL A 10B W E T Veer PH(ZET 0.5 X
Vceo), WATIEFEANIEH Veer Hii A\ (18 Bank HALE—A™ 11O & HIAE R HMES
VRrer fIN) o Veox it HL L& SCRF 2.5V A 3.3V,

[# 3-5 GW2A B I/O Bank 3 fi~EE

| loBank0 | | lOBankl |

| Duegol |
Diueg O

GW2A

jued Ol
equeg Ol

\ 10 Bank5 \ \ 10 Bank4 \

GW2A %% FPGA 7= ANEI ) Bank S35 A H ) FHPHE E, fRGH
ity FEL BELARD 22 0 B PEL B b . PP HEL BHL 136 B T SSTL/HSTL S NSy, 7E
Bank2/3/6/7 H13 ¥F. = HIH % B H T LVDS Hi A\, {XAE Bank0/1 H137 £F.
VEHH B RE S % UG289., Gowin @/ 45 8/ & (GPIO) M )71,

E!
AHRTLE R (GPIO) BRUCIRZA 2 = AMATS L.

ANEIY 1O B FRAERT Voco IEESR, W1ER 3-2 FiR
= 3-2 GW2A A&7 FPGA =@M /0 RB R PH i =

110 fi th b it BRI 2 5y Bank Vcco(V) i IR B B 77 (MA)
LVTTL33 BV 3.3 4,8,12,16,24
LVCMOS33 B 3.3 4,8,12,16,24
LVCMOS25 B 2.5 4,8,12,16
LVCMOS18 B 1.8 48,12
LVCMOS15 B 1.5 4.8
LVCMOS12 BV 1.2 4.8

SSTL25 | BA Vi 2.5 8

SSTL25 I B 2.5 8

SSTL33_| BA Y 3.3 8

SSTL33_I B 3.3 8

SSTL18 | B 1.8 8

SSTL18 I B 1.8 8

12(51)



http://cdn.gowinsemi.com.cn/UG289.pdf

ILMNA 3.3 N A
/O % A itE BRI ZE Gy Bank Vceo(V) it 3K HE 71 (MA)
SSTL15 B 1.5 8
HSTL18_| b 1.8 8
HSTL18_II b 1.8 8
HSTL15_| b 1.5 8
PCI33 b 3.3 N/A
LVPECL33E Z4y 3.3 16
MLVDS25E 225y 25 16
BLVDS25E 25y 25 16
RSDS25E Fahy 25 8
LVDS25E 5y 25 8
LVDS25 ZE4y 2.5/3.3 3.5/2.5/2/1.25
RSDS F4y 2.5/3.3 2
MINILVDS 4y 2.5/3.3 2
PPLVDS ZE4y 2.5/3.3 35
SSTL15D 25y 1.5 8
SSTL25D | 25y 25 8
SSTL25D I FE4y 25 8
SSTL33D _| F4y 3.3 8
SSTL33D_I F4y 3.3 8
SSTL18D _| 4y 1.8 8
SSTL18D I 4y 1.8 8
HSTL18D_| 4y 1.8 8
HSTL18D_lI 25y 1.8 8
HSTL15D_| 25y 1.5 8
7 3-3 GW2A RV /O KB R A FHERE

I/O FNAR#E | Bum/ZSr | Bank Veco(V) XFFEIBMOIEDT | R T E Vrer
LVTTL33 B 1.5/1.8/2.5/3.3 o Fi
LVCMOS33 | Hiiii 1.5/1.8/2.5/3.3 P o
LVCMOS25 | i 1.5/1.8/2.5/3.3 2 &
LVCMOS18 ek 1.5/1.8/2.5/3.3 & @
LVCMOS15 | i 1.2/1.5/1.8/2.5/3.3 | & o
LVCMOS12 | i 1.2/1.5/1.8/2.5/3.3 | }& &
SSTL15 b 1.5/1.8/2.5/3.3 %5 2
SSTL25 | B 2.5/3.3 % &
SSTL25 I B 2.5/3.3 % &
SSTL33 | BA Y 3.3 % &
SSTL33_I BA Vi 3.3 i &
SSTL18 | BA 1.8/2.5/3.3 A =

DS102-2.1.2
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3 ZERI A 3.3 Hi N f AR

/O By NFRiE | Bum/ZE4> | Bank Veeo(V) XFFEIBRIADT | —EFE Veer
SSTL18 I B 1.8/2.5/3.3 % &
HSTL18 | B G 1.8/2.5/3.3 % &
HSTL18_II R 1.8/2.5/3.3 0 2
HSTL15_| B 1.5/1.8/2.5/3.3 % &
PCI33 FA S 33 & @
LVDS Z5y 2.5/3.3 7.5? i
RSDS ZEoy 2.5/3.3 % o
MINILVDS ZE0y 2.5/3.3 % o
PPLVDS ZE0y 2.5/3.3 o o
LVDS25E ZEGy 2.5/3.3 % o
MLVDS25E ZE5y 2.5/3.3 i i
BLVDS25E ZE5y 2.5/3.3 i i
RSDS25E ZE5y 2.5/3.3 e i
LVPECL33 ZE5y 3.3 i i
SSTL15D 25y 1.5/1.8/2.5/3.3 % &
SSTL25D | ZEoy 2.5/3.3 % &
SSTL25D Il | %4y 2.5/3.3 o 4
SSTL33D _| FE4y 3.3 %5 %
SSTL33D_Il | 4 3.3 i i
SSTL18D | Iy 1.8/2.5/3.3 i i
SSTL18D Il | #4 1.8/2.5/3.3 o o
HSTL18D_| a4y 1.8/2.5/3.3 o o
HSTL18D Il | 24y 1.8/2.5/3.3 74 o
HSTL15D_| FEGy 1.5/1.8/2.5/3.3 FD o
3.3.2 1/O 24§
Kl 3-6  GW2A 2% FPGA 7= 1) 1/0 32 5% H 557«
& 3-6 /O B~ EE
TCTRL | TCFF >
GND | »
» SER _ > R
I1SI
TDATA | > OUTFF > <
N

K 3-7  GW2A 271 FPGA F= 54 (1 110 B 15 N4

DS102-2.1.2 14(51)




3 LN 3.3 B N\ Hir b

& 3-7 /O BEMATEE

> ClI

—>
» INFF > DIN
IODELAY

<>
» |EM IDES
P —» Rate

Sel

GW2A %751 FPGA 725111 11O 255 i 41 pl B He i B 4 F
HERIER

K 3-8 ML IODELAY. GW2A Z %1 FPGA 7= M a4 110 #38
47 IODELAY #ile, M3t 128(0~127) LR, — B IR 841K

18ps-
3-8 IODELAY ~EE
DLY UNIT
SDTAP | >
SETN | » DLY ADJ . >DF
VALUE | >
A PR I IE IR T 3

o HrAHEHl.
o AN, "5 IEM B — A RIAY AT E O 7 EEE A Z
IODELAY A~BE ]I FH T 5 N A .
/O H557%
K 3-9 4 GW2A %% FPGA 7= i 1/0O 2717 28 . GW2A &%) FPGA
PR 11O FERBE AT Zm e i N\ Zr A7 4 INFF. % H 27743 OUTFF Al E
1| & A7 %% TCFF.
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3 G 3.3 i N B
& 3-9 GW2A By /O HFEH/REE
D Q- -
> CE
.~ CLK
b SR
E!
o CE WU MK A% (0: enable)sl i B A% (1: enable).
o CLK nJ AGiFE N FTHiffi e 3R B # ik % o
e SR AR N DI P SET/RESET 8L (disable).
o ZAEAR Al LLYnAE N T A 2R (register) Bl & #5 (latch) .
BN R
HURE R (IEM)2 F SR BB s iy, T3@ 1 DDR B, /&l 3-10
FrRo
3-10 GW2A iy IEM ~EE
CLK[— > —{__> LEAD
D IEM < ]MCLK
RESET > [ LAG

fR 88 DES NS ShigiE iRk
TN 1O BARLRAL T i s 0 2% DES, & 1 110 TR T
. DES HL [ i A B g i 25 s s % 46 (Clock domain transfer) B4 it
T AR AN EURE R B (strobe) B N SRR SHE B B R 1. B2 ANFF
745 (registers) H R AT HE K A%
%5 I e 3 2 B AT R Tl e
® JHNIESN P E RNELN DQS KT YRR, MIIRENH T
DDR f#fifi#s4% H .

® X1 DDR3 f7fifi a 4% N AnifE, 7E1% DQS Hi°F- (read-leveling) J&x ##f
HEZHEFE Calign).

® 7rifiH DDR B, 4 DQS.RCLK T RALNT, B s bl 75
LA

/> DQS #:fit WADDR & RADDR 13 545 [A]— AN 1 5 I b 4 s o
He,
{28 SER ik

A E 1O ZAEFRAL T WisR ) B A 28 SER B, EE T 110 HIFRMN
7.

DS102-2.1.2 16(51)




3 LN 3.3 B N\ Hir b

3.3.3 /O BT {EER

GW2A %71 FPGA 7= 1 110 L Fr 2 Fh TAER A . B —Fp TAER L
T, WO@EL O E A E S ) XA B E R E S . MAES. INOUT 55
K =R EE S CE =8 AR A D).

iR

MR AR B 10 K 3-11 Fios, U R{ES TC. DO LUK DI
HEEY CRU 538F N #Bi&EEE.
3-11 ZBEEXNTH /O iZBEHREE

TC

DO[ >—@ |0 PAD

DI <

SDR &3\

FX T E @i, SDR #EHCRA 1 1/0 wp A7, &l 3-12 o, wILL
A R G 110 I PP RE .

[#] 3-12 SDR #R TH /O ZEE&HRER

TCTRLL > D Q
CE
— >CLK
— SR
DOUT [ D Q ﬁ/—»—@ 10 PAD
O_CE | CE
O_CLK | >CLK
O SR[ = SR
DIN <} ]
LD Q
ICE[ >~ |CE
| CLK[ > >CLK
ISR > SR

DS102-2.1.2 17(51)




3 G A

3.3 Hi N f AR

NVandl |
!

o CLKfftfsS

O_CE 1 |_CE 7] LA & 4y vy H P B8 B F P BE

o [N{E5 O _CLK F1 | _CLK A AEC & A b Th S fil /g 55T BB fir

o AMEENES O SRMI_SR LR E NFENEL. FLEN . FEEAM. FPEA

A M B A T RE
e  SDR I T /O 745 T v] PARC B A5 18 25 47 2% 5K Latch.

iBF DDR &5
7EiHF DDR XN, GW2A 251 FPGA 7= 5 1] DL £ & 119 110 T FE .

K 3-13 ~iEH DDR i\, PAD 5 FPGA W#ZHHEZEL AN 1:2,
& 3-13 I/O iZ%E /) DDR MIAREE

D —»

CLK —»

IDDR

/2> QlL0]

K 3-14 Ni#E ] DDR #iti, PAD 5 FPGA @ #E KN 2:1,
[# 3-14 I/O iZ%E# DDR i ~EE

D[1:0] —4>

CLK ——>

ODDR

HQ

IDES4 183

IDES4 #3:, F, PAD 5 FPGA W& HEZE N 1:4.,
3-15 /O 48 IDES4 SN~ E

D——
FCLK —>
PCLK ——»
CALIB —»|

RESET —»

IDES4

4> Q[3:0]

OSER4 &3,

OSER4 #:X T, PAD 5 FPGA WBHIE %A 4:1.
3-16 I/O iZ%E 1) OSER4 #ith ==&

TX[L:0] — />
D[3:0] — />

FCLK ——»|
PCLK ——>
RESET —»,

OSER4

— 77> QLO]

DS102-2.1.2




3 G 3.3 i N B
IVideo #&#5%,
IVideo ¥, PAD 5 FPGA WM %A 1:7,
3-17 I/O iZ4E M IVideo AR EE
D—»
FCLK ———»
PCLK —» IVideo —4> Q[6:0]
CALIB —»|
RESET —»
e
IVideo F1 IDES8/10 ¥ (5 FIAHAE /O KB I8 . a5 FH B 1/O bk, W 1/O 32 B 6 ASREAE H -
TEXFE LR, SDR R i b Xk m] A A .
OVideo &5
OVideo # R, PAD 5 FPGA W B =LA 7:1.
& 3-18 I/O iZ3BA OVideo i ~E=E
D[6:0] —4>
FCLK ——>| ovid
PCLK ——» Iaeo —» Q
RESET —»
IDESS {53
IDES8 # =, F, PAD 5 FPGA W& # %L A 1:8.
3-19 I/O iZ%E 1) IDES8 AN~ EE
D—»
FCLK ———>»|
PCLK —» IDES8 —g> QI7:0]
CALIB ——»|
RESET —»
OSERS &3
OSER8 #:, I, PAD 55 FPGA A #iiZ % N 8:1.
[ 3-20 1/0 iZ%8AY OSERS i ~EE
TX[3:0] — /4>
D[7:0] — /5>
FCLK —»  OSER8 | /4» Q[10]
PCLK ——»
RESET ——>»
DS102-2.1.2 19(51)




3 LN 3.3 B N\ Hir b

IDES10 &3
IDES10 #= ', PAD 5 FPGA W8 i#EZ A 1:10.
3-21 I/O iZ4EH IDES10 A TREE

D—»
FCLK ——»
PCLK —»  IDES10 4z Q[9:.0]
CALIB —»

RESET —>»

OSER10 #&5%
OSER10 #:XF, PAD 5 FPGA Wi B %t N 10:1.
3-22 I/O iZ%8 /) OSER10 4y <= E

D[9:0] 4>

FCLK ——>
PCLK —»
RESET —»|

OSER10 —>» Q

GW2A %% FPGA 7= 5 32 F4F memory ) 10 #22 DR, S0 U5/ DU £
[)\f&sE R AN A, .55 IDDR_MEM/IDES4_MEM/IDES8_MEM A1
ODDR_MEM/OSER4_MEM/OSER8_MEM #& ..

IDDR_MEM/IDES4_MEM/IDES8_MEM 5 E it & DQS f# ], ICLK &
#: DQS 155 DQSR90, HARHE ICLK B By 24l 15 N\ 10 2101
WADDR[2:0]i##2 DQS K% i 155 WPOINT; RADDRI[2:0]i&#: DQS )4
{55 RPOINT.

ODDR_MEM/OSER4_MEM/OSER8_MEM 7 it & DQS /[, TCLK &z

DQS f#1% Hi =S DQSWO B DQSW270, HAEHE TCLK [ 4y B M 10 2
M %

IDDR_MEM =R
3-23 10 23§ IDDR_MEM $INT~=E

D——m>
ICLK ——>

PCLK ———»
WADDR2:0] IDDR_MEM /5> Q[1:0]

RADDRI[2:0] —/g—>

RESET ———»

DS102-2.1.2 20(51)




3 ikl

3.3 Hi N f AR

ODDR_MEM ##E=®

& 3-24 10 B8/ ODDR_MEM ¥ m=E

X ——>

D[1:0] — /45 >

PCLK ——» ODDR_MEM %> Q[1:0]

TCLK ———>»
RESET ——>»

IDES4 MEM ##E=R

& 3-25 10 B3 IDES4._ MEM $INFE=EE

D——>»
ICLK ——>
FCLK ——»
PCLK ——>

WADDR[2:0] —/5—>
RADDR[2:0] —/5—>

CALIB ——»
RESET ——»

IDES4_MEM —4—> Q[3:0]

OSER4 MEM &3

3-26 10 iB4E ) OSER4 MEM i == E

TX[1:0] —% >
D[3:0] —#4 >

PCLK ——»
FCLK ———»
TCLK ——>
RESET ——>»

OSER4_MEM —+%—> Q[1:0]

IDES8_MEM #&5¢,

& 3-27 10 iZ4#8#) IDES8._ MEM M R=E

D——>»
ICLK ——»
FCLK ——>»
PCLK ——>

WADDR[2:0] —/5—>
RADDR[2:0] — /5>

CALIB ——»
RESET ——>»

IDES8_MEM /> Q[7:0]

DS102-2.1.2
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3 &l

=
5

I

3.4 BUIRi A FEHLAT i 2 LR

OSERS8_MEM #=R
& 3-28 10 1B/ OSERS._ MEM it ==E

TX[3:0] —/4—>
D[7:0] — /g >

PCLK ———»
1:0
FCLK OSER8_MEM %»2 Q[1:0]

TCLK ——»
RESET ——»|

3.4 BURRHSBEH FRHiE SRR R

3.4.1 B

DS102-2.1.2

GW2A 2751 FPGA 7~ i fit 1 3= & W HUIR g &S B LAk a5 51 . X e A7
fitigs IR IL BBIELHES, DTS, AR FPGA BEZIH . IR A
BURESBENLFfE2E (B-SRAM). £ FPGA [451rh a4 B-SRAM f&bk 5
3/~ CFU I E. &1 B-SRAM A] L & fx =5 18,432bits(18Kbits). #i2fit 5
FERERE . G 2L Single Port, X AR Dual Port, £ X 145
3 Semi Dual Port, [{bfFfifastizl, WER FIFO Z&17. /£ FRFFIH T
B-SRAM )15 5 R DR fiik .

F & MHOIRE S BEN LA 28 TSI P s R R v R AL 7 OREE. LR
72 B-SRAM 2L & Fl Dy R -

o 1Bt KA E A 18,432bits

o [ ERiFIL F] 380MHz(#E Read-before-write &3 T 230MHz)
e i[5 Single Port

o XU 4z Dual Port

o (XU H4% 3 Semi Dual Port

o RftKa( Parity Bits

o JRA AR ROM

o HEIEREM 1472 36 fir

o TRAGH #HE/E Mixed clock mode

o TVREHIETEE Mixed data width mode

o {EXUFAT LA B B BT S R T RE T BE Enable Byte
e ¥’ Normal Read and Write mode

e Li%J5’5 Read-before-write mode

e HH Write-through mode

3 3-4 B-SRAM {ES IhE

i 11 44 % JilA iR

DIA | A i BRI NG 5
DIB | B i &R MAAE 5
ADA | A b A E 5
ADB | B im HHbbE 5

22(51)




3 SR 3.4 HulR B A HEHLAE A Bk
¥t [ 44 FR J7 1A ik
CEA | A iy B P BE1E 5
CEB | B i B B Re A5 5
RESETA | A i e E G 5
RESETB | B ¥ [ &7 as R A5 5
WREA | A i D/ S R 5
WREB | B i i/ B e 5
BLKSELA. A
BLKSELB I VeR A AT S e L =
CLKA | A i S/ S S 5
CLKB | B i [ 3L/ 5 I 85 5
OCEA I A Siii 5 2R A A I A RE 5 5
OCEB I B i 1 25 A7 2SI g e (S 5
DOA o) Bt A g
DOB o) i B i
3.4.2 FHESREEERER
GW2A Z7%1 FPGA 77 i I HUIR i 25 BE AT 25 1 S RF 2 Fh i) B0ds o 2
N 3-5 frs.
%+ 3-5 Figssii BEYIE
B AR A AR £y Bt A e
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x2 8K x 2 8K x2
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
HigOE\ER
1E Fu LA R, B-SRAM 0] PLZE — /MRS X B-SRAM #E47 3288 5 #:1E .
EE5EEY, WEANKETES/LF] B-SRAM FfH . HEFIE iS5
(Normal-Write Mode) A1ifi 5 #5 2, (Write—through Mode). 4% % 17 %8 55 %
(Bypass)Hf, #rd b ILAE R — AN B p BT
T ma gy AR P g EAE 1] S A SR F b 1 5% SUG283, Gowin Jii i
J {5 > 3 Memory.
Wim O #=E5
B-SRAM =7 18 Xty AR, AT 6 5 A i 1 fan T #8847
DS102-2.1.2 23(51)
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3.4 BUIRi A FEHLAT i 2 LR

DS102-2.1.2

o /i K [EI A
o N [ [E] N B R AE
o ATAa—ANu LAl S

Z T Xty A =X g ity o 72 B S AR e i iR T 2% SUG283, Gowin JF 15
M $8E > 3 Memory.
AN iw OB

Bl X 1A S 45 [ IS R A0 B 454 o AE X []— A3 T AS R s 5 #4E
Wk A0S, B iz,

TP Xty A =X g ity 1 o 72 B S AR e iR T 2% SUG283, Gowin Ji7
EH 48R > 3 Memory.
HigER

B-SRAM it & il R seA7 fig e Az, P al@ A7 i 2s W) aad S, ia
o g AR C R WIGE L R A as . A 7 2824t ROM RN Z, dm AVIUG
st . TE S F b B R AR I SR 58 I a5 1

A B-SRAM AL B i — 4 16Kbits ROM. T H szt = i 1 7 &
B e A A1 2% SUG283, Gowin JETE ' 4E® > 3 Memory.
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3 L H 3.4 IR A B LLE (4 B BE

34.3 Gl R SRR EEE

GW2A 251 FPGA 77 i I HUIR 5 25 BN AT fifs 2 B R AT S REIR & B 2k 7
FEERAE o A8 X3y ABE AN D X g AL XA, A 5 ) 208 56 F m] DAASTH],
{H 7B 3R 3-6 F1R 3-7 MIECE RN .
£ 3-6 Wk IEREBHBRERETIR

oot B A
152
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16le * * * * *
8sz * * * * *
4KX4 * * * * *
2sz * * * * *
1Kx16 | * * * * *
2K x 9 * *
1K x 18 * *
FE!

PRIEA “*7 RN SCRF IO

37 AWw R A EERERERETR

5 H
13
16K x1 | 8Kx2 | 4Kx4 2Kx8 | 1Kx16 | 512x32 | 2Kx9 | 1Kx 18 | 512x36
16K x1 | * * * * * *
8Kx2 |+ x x x * *
IKx4 |+ x x x * *
Kx8 |+ x x x * x
1Kx16 | * x x x * x
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
!

PRI “*7 FOR SR
3.4.4 FY{ERETHBERCE
B-SRAM #7171t (byte-enables) IThRE. A LAMERAEHE, R

TEBE R R T 5 N o TR 0 B RE 4k SR B . 1/ B A RE (S 5 (WREA,
WREB), X byte-enable %% Wi F T-#5 1| B-SRAM )5 #:4E .
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3 L H 3.4 IR A B LLE (4 B BE

3.4.5 RGN ThRERC &

FITA I HUIRFS BEHLAE ik S35 B-SRAM W E T RIS E « FANF
TRYEE O ALl R IRAL, tr] DLHRAF A . 7 20E R 12 g 1A
B .

3.4.6 EIEE
o FITA M BLREI A BN (B B M\ 7 B LI RS B

o i A AR T I K R A A7 g B P st g
o T A74% A 52 bypass-able.

3.4.7 LEIFR

B-SRAM 7 ¢ I I i S FEH LA 28 01 i61L . £ LIS FEH, B-SRAM
WFRUIRES, IraEdEH TN 0. IWIRSHE T R A 8445 2 ROM.

3.4.8 B-SRAM #{E&ER

B-SRAM S7#F 5 P /ERI, FE 2 Fhisti/Eii (55 4420 Bypass
Mode, Ji/K&kizti= PipelineRead Mode)Al 3 Fh 5 /45 = (1F % B K
Normal-Write Mode, 5 : Write-through Mode, JGiLja 5.
Read-before-write Mode).

IEIREELN

I g A A7 e BN L A A A7 A AN B-SRAM 3 HE i dfs
HIKEART

FEFPE B NAFE AR, (8 St A A 4% o MO Sn] SERPROE 98 FE e K 36
fir.
BRI

AME B e, BdR IR A 25 (Memory Array) it # i
3-29 im0, (AW O WinOER FTHRKEERER

ADC———— oo
Pipeline

Input Memory :
)] [ — Registeri> Array j‘> Reglster:> DO
WRE —»

e

CLK
OCE

DS102-2.1.2 26(51)




3 L H 3.4 IR A B LLE (4 B BE

| —— 1 ADB
| Input
CLKA ——» Register |
DIA ——> Input Mem
RegFi)ster :rrac))/ry CLKB
ADA
:> Pipeline | _
Register |~
<«—OCEB
DOB
DIA ——— —DIB
ADA Input 1 Input ——ADB
WReA——— b Register Register l«——— WREB
i Memory h
CLKA Array CLKB
Pipeline j :> Pipeline
Register Register | «— OCEB
OCEA—»

! {

DOA DOB

B#HERRN
EHEER

ot =AM AT IE 5 B e, Him O B EIEAZE . SABIEA S
AR 3 11

BEEK

FEMRET, XA DT S ERAERS, BN 2 B i A
t

FEEFRR

FEMRET, XA DT S ERAERE,  JFORM s 2 H L e 1Y
Ml BHABE S AMNFIT,

3.4.9 BshiEsK

% 3-8 F1FH T A A B-SRAM #E =X T 7] 45 (R i) e =X

= 3-8 R RN ELEFIF
A 5 X A2 2 By X ity 1A B R 2
I KR Yes No No
/5 I = Yes Yes No
g PR | No No Yes
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3 L H 3.4 IR A B LLE (4 B BE

J0 37 BF R

K| 3-30 S T ER DAL R ARSI e A R, BN D& — 4
FALEF 8P . CLKA {5 5] 1 im0 A ATA &7 74%, CLKB {5540 1 o 1

B T & 47 7 -
3-30 337 AT ShiEE
WEEA WREB
ADA[ ¢ ——1 ADB
S (= o8

Memory
CLKA Amay CLKB

Output | 1| Output
DOA <i Regigtuer i j> Register ﬁ> pos
T

WREA WREB

SRR

K 3-31 BoR 1RO X AT R332 5 I A AR 2 A o 1 % —
AN B, HRER(CLKAYE SEEHI 7 im0 A IS5 AEdE . SIS g
55, BERPP(CLKB)fE S iZMH] 1 i 1 B i 8l . Btk (e me (5 5 .

3-31 IR A HhiE
—— Input
Register |
Input —— Memory KB
CLKA ’ Register Array —
:> Pipeline |
Register |
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3 G A

3.5 Hr {5 T AL FAL LR

> Output \—
DO< ,i X
° Register

B 3 [ B 43X
B 3-32 o 1 Fd IR A 5
3-32 R AR RS
WRE AD
v
ﬁ> Input —
. » Register | |
Memory
CLK —|
Array

]

WRE

3.5 WFESAIEER

3.5.1 f&ft

DS102-2.1.2

GW2A %741 FPGA 7= # A F & 1 DSP Tt . & TR m

DSP fi# v 77 Zn] 2 P et se U5 5 A PR R 3K, W FIR, FFT 31145
DSP B A rtERefae . RIEM ARG . RS A

DSP 3ZHF M Thfe:

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

54-bit [} A/ HHIZ H HIT

ZANTeiL A5 T R LA 4 e

AL 2% (Barrel shifter)

M S 5 E S5 B & B JE Y (Adaptive filtering through signal feedback)
iz 50T L H 2 L 1E (Computing with options of rounding to positive
number or prime number)

SCAF AT AT A i LR 55 et

BETT

GW2A ] DSP #idHES| LT T X A 72 B4 FPGA FE %1 . &2~ DSP

i 5 9 4 CFU 8. 4 DSP &N T0, BN E BT W
ANHIINVE %% (pre-adders), P4~ 18 A7 {3k & (multipliers), Fl—A~=%i A\
HARNZ #5128 H H 6 (ALV).,

K 3-33 A—NEH e .
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3.5 e T AL B AR

[# 3-33 DSP EE T

AO[17:0] BO[17:0] PADDSUBIL:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
“0” |SDI INC[17:0] “g” INC[44:27] « s INAL
o T
MUXB1 v
\ 4 REGC
REG_PADDSUB REGB1 [ Recc |
54
(g INAL 18 |NB1 INC
SBO[17:0] <45
/\ﬁ/P/;DDSUN[O] L PADDSUB[L] /.
\:/'/‘ g '\:/' ) Pre-adder
. PADDO ALUSEL ALUMODE /. PADDL
SIB[L70] INC[17:0]
R NVAT 20
SIA[17:0—45 I8
Y REGMBO
MUXMAO MUXMA1
REGMAO 18 MROBO REGMAL
(i SOBJ[17:0]
18 MROAO 1§ MROA1
4 v <7LCLK 3:0
, | REG_CNTLI | g CLKE0]
ASEL[1:0] /5> \ , -
BSELILO N N MUXSD V4
. 7L> X X
e REGSD | &/ RESET[3:0]
ASIGN[1:0]/» 46MO 56 M1
BSIGN[L0] 7@, , , T5> SOA[LT:0]
2 REGPO | REG_CNTLP | REGP1
MULT
MDO MD1
Lonop | HOI’_OADB Mljl<<18
. l Vj'—g alusel[1:0] alusel[3:2] é—b'
alusel[6:4] MUX < > B_MUX
“g7_yl 4
5 AOUT alumode[3:0] G B_OUT
CASI>>18 > /
CASI[54:01 755 "ol | ¢ our LOADA={INC[17:0],INA};
INC—» 5 - - LOADB={INC[44:27],INB};
LOADA _» =I| | 754 INA={MROB,MROAO};
o INB={MROB1,MROA1}
RND_INIT—>|
RND INIT-1]

ALU

£e> CASO[54:0]

36

\4
DOUT[35:0]

DSP fug O anE 3-9 fix, WEF s R 3-10 AR,
5% 3-9 DSP i Ok

Uit 1244 /O K7 i B
A0[17:0] | 18-bit F#E 4 A\ AO
BO[17:0] [ 18-bit £ ¥4 A\ BO

DS102-2.1.2
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0d

=

3 A

\

3.5 Hy e T A A B

DS102-2.1.2

rARE A 73 1/0 KA Yt
A1[17:0] | 18-bit Z a4\ Al
B1[17:0] | 18-bit H i A\ B1
C[53:0] | 54-bit i C
AN A, T RECER:. FIAES SIA
SIA[L7:0] | BLEERE R SEATAEAR ) DSP B A5 5
' SOA, DSP HH M SIA 2] SOA [ LEIR Y [H]
&N 1A
AR B, HTRBOER:. NG5S SIB
SIB[L7:0] | BLEEHE R SEATARAR 1) DSP AR A5 5
' SOB, DSP HHt N SIB 3| SOB [ ZEIR K [H]
&N 1A
SBI[17:0] | RN A AN, &I
CASI[54:0] | K H AT —A> DSP #EHLT) ALU S\, FI T s
ASEL[1:0] | A N2 BT 5 1) A S N3
BSEL[1:0] | eyl ae 1) B H N LR
ASIGN[1:0] | WMNES ARSI
BSIGN[1:0] | WMNES B/ SAL
PADDSUBIL0] | jﬁ% INES BRI HIE 5 , F T A4S @ 8 sk
CLK][3:0] | REETIPN
CE[3:0] | I REAS T
RESET[3:0] | [ IR%, BAES
SOA[17:0] 0 At A
SOBJ[17:0] 0 EADEAE =]
SBOJ[17:0] o HnEZ A A, A7 1A
DOUTI[35:0] O DSP % th Hdi
™~ YN B £ A Bl
CASO[54:0] o %L%JE guy% éﬁ I DSP AT I IERE, B
< 3-10 B F FaaHik
A Wi B B K & 1t
AO register AOHII N i A7 4
Al register AL\ FF 745
BO register BO%i N\ 77 174
B1 register BLEi N 25 474
C register CHIN A7 {74
P1_AO register J B A N F A7 A%
P1_A1 register HARBALINZ AT 2
P1_BO register Jr R BOHI N A7 A%
P1_B1 register FRHBLE N G
P2_0 register e R K R AN A7 2
P2_1 register A B K LR A N\ ZF A7 2%
OUT register DOUTH#i i 75 174
OPMODE register AR A ) 25 A7 48
SOA register AT 9% SOA IR Ak
BNz

DSP ZH A/ NAIINSS, SEHFIN. TR AL e
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3 G A

3.6 4

AN AL T 22 e K B AT S, A NS\ i «
® Ji4T 18-bit i A\ B ¥ SBI;
o 17 18-bit H A A B SIA.
BRI N S 7110 7 T 25 A7 2 1 AN 55 1 =
B SR FPGA P2 AT In 28 v LE A ThRE R E o, 2 HF 9-bit
o7 B F1 18-bit f57.%% .
ek as
Feykgs(multipliers)hL T RTINS 2 J5, HSRSZPlsRyLIZ 5. ka8 n LR
B O9x9. 18 x18. 36 x 18 B 36 x 36, i A Ui Rl H ity #5545 25 A7 Be
AMSFHEERA . — R e R B A4
® — 18 x 36 Feykis;
o 18 x 18 Ieitigs;
o U4 9x9IIfyERE,
PN ZZ e ] DL B i — 1 36 x 36 Feiks.
BEREzHEET
4 DSP %2 B oA & — A 54 {5 ALUBA, S 5] 36y 28 ThRe 33— 45 s,
i N ity A3 HH it 322) S RF AT AT e A U S5 B . SCRF I Dh e B 4
o RVEINHIHI B0 B A AEHE B NV mEEIEH
o ekt EE/O. BUE B FIHEAL C IR REEH
o HuE A. i B FIiEAL C B mididiis B

3.5.2 DSP #{E#EREE

3.6 A4

DS102-2.1.2

B AN (5 5 ALUSEL[6:0]F1 ALUMODE[3:0]7T 52 H DSP £ #ii#
TR RAEBEITT
e Jyk#R(multiplier) i
e ik R n#E(accumulator) i
o RILRMR A

B BEIR AT FPGA SRR 2 0 HEE . GW2A %] FPGA
PR AR T 4 R N B Y 48 (GCLK), BEEEER ST @, BT
GCLK %, dRME THHMER (PLL). M HCLK 1 DDR #8111
Bt Bkt e DQS S8 4 % U
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3 ZERI A 3.6 4

& 3-34 GW2A BH4hi%iE
DLL 1/0 Bank0 I/O Bankl DLL
o | T W PR P | R
PLL PLL
S 10
vs] vy]
g g
3 )
PLL PLL
] GCLK [
MUX
] ]
o s
o o
g g
> )
PLL PLL ||| —
our_| [ T AN W EE fE o
LB 1/0 Bank5 I/O Bank4 RB
D /0 Bank DEDQS I-HCLK

3.6.1 £ FATEhRILE

GCLK £ GW2A F=iF R R nAm, U ZIR, B 1N%EEt 8
A GCLK M%% . GCLK F Ry 358 ik eyl 0,355 6 FH 140 B 8sh B N 75 0 R S e A 28 %
P, A AR i N8 LB R O R B PR RE
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3 G54 3.6 4

[ 3-35 GCLK &RoFmr=E

AT VAT N BN RVATINS AT
ir i its i il
<L < < < <&

Nes/ | Nass/ | e/ s/ | s/

g

m

g

m

[x=\
il
<&

\rss/

SELECTOR[3:0] SELECTOR[3:0]

4
B
B

VEAVEAVAAVEAS
TTTT
LAL]

e/

SELECTOR[3:0] SELECTOR[3:0]

VEAVEAVAAVEASS
TTTT

o
m

[r=\ | [\
ir i
<L

\oss/ | s/

3000
[v=\
ats
<5
N
3000,

SELECTOR[3:0] SELECTOR[3:0]
7

JEAVEAVEAVEANS
TTTT
LULLL

Nwss/Nuse/Nisa/Ness/

SELECTOR[3:0] LECTOR[3:0]

il

VAT
7
LLLJ
NETACTACTACYS

VAV
T 11
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3 ZERI A 3.6 I

i1t DQCE(Dynamic Quadrant Clock Enable) r] 3z 4T JF/5% 4]
GCLKO~GCLK5. 74 GCLKO~GCLKS5 If4f, GCLKO~GCLKS KEH AN #6
WA, MR 78S SR TR

3-36 DQCE &= &

DQCE
CE | » D Q

»>>CLK
[ CLKOUT
CLKIN [ ?

RN EIRH) GCLK6~GCLK7 H1 DCS(Dynamic Clock Selector)fz i,
K 3-37 Fi, PIEREH AT LB CRU 7EPUAN N Bl N 2 ) shas e, %t
AN T Bl

3-37 DCS #OREHE

CLKSEL[3:0] 4>

SELFORCE [ > »
CLKO[ >

DCS -~ CLKouT

CLKL[ >
CLK2 [ >

CLK3 [ >———>

DCS A LAECE YL T LA
® DCS rising edge & =\,

BULE A iE B 80 1 LS e e N & 1, {ERnE P 8 i LA 5 #%
N8, ki 3-38 fras .

& 3-38 DCS Rising Edge #R FTHR FREE

CLKSEL[U] Js‘.\.’itcﬁ to clkd at next clkl rising E:IgE|

At next clkl rising edge output goes to "1™

CLKSEL[]

CLKO

CLK1 L

CLKOUT

® DCS falling edge ## =
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3 G A 3.6 4

HIAE 4 AR PRI B AR N B SR R N B R O, RSB  Bh (1 1 PRI Jm e
NS B, anlE 3-39 fras.

3-39 DCS Falling Edge £ THIBFREE

CLKSEL[O] __ . | switch to olkD at next clk falling EJHL\ |

CLKSEL[1] \ | \At next clkd falling sdge output goss to 0" | At mext ol falling =dg= output gass to 0

CLKD

CLK1 . 1 [ ] | [

CLKOUT —l|—|_|—|_|—| y f [ 1 I l / [ LI

® Clock Buffer #5x{
WA, DCS fijft v i# ) Clock buffer.

3.6.2 HitHER

BUAH PR 2 — i R s ] FRLE , fRIRRBIAE A (PLL, Phase-Locked Loop).
I AMER SN () 225 I o4 (S S I PR ER A B8R 15 5 ISR MAH A

GW2A 7= 1] PLL BLERFEAEE& (L AT LAZEA IR Bh AR , @i i B AN R
ZHAT DUEAT I 4 R 03 R (R ARURD 3 B3 AR RS L o5 2 LR S T RE

PLL ) 25 4 HE Bl an ] 3-40 Jfs .
& 3-40 PLL ;R

IDSEL[5:0] ODSEL[5:0]

| |

|

6 {6
v LOCK

Detector — > LocK
CLKIN —— » DIV >
PFD > —
. CLKOUT
+ VCO VCODIV >
IcP
CLKFB > L,
[ CLKOUTP
FBDIV <« LPF |e> PsgDCA >
Loy
L L j—» [;ISV > CLKOUTD3
FBDSEL[5:0] >4
'j—» SDIV >
[ CLKOUTD
\ \ A A A
| | | |

| L

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

PLL % @ iR 3-11 Ao

F3-11 PLLEAEN

Ui 1 44 7R 55 iR

CLKIN [5: 0] LI LN
CLKFB PN &R E PN
RESET LD PLL 4 #85EAL
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3 G A

3.6 4

DS102-2.1.2

it 1 44 R 55 Eiipa
RESET P TN PLL i (Power Down) 5%
IDSEL [5: 0] LTI AR DIV AE, JiH 1~64
FBDSEL [5: 0] | %A HAEH FBDIV {H, Y5 1~64
PSDA[3: 0] A A ARSI (A R
DUTYDA[3: 0] | %A BNAS 7 23 e CF BRI A 20
FDLY [3: 0] LN CLKOUTP &) 25 fEiR $x
CLKOUT far TEARRLAN (5 7 LU B [ ) b A
CLKOUTP s, A RALRN (7 7 LER R g B i
N S CLKOUT B{ CLKOUTP 4344 (i SDIV
CLKOUTD Fr BB
" Kl CLKOUT 5k CLKOUTP )43 4% &4 ( i1 DIV3
CLKOUTDS | Hirth B, DIV A E N 3)
LOCK itk PLL #Efa; 1 Ra8iE, 0 RRKB

PLL FIZ25 i 45 5 n] DLE T A PLL 0 A, 0 r] DUl e
2 B RNAME S RN AE S B E SRS S . PLL BRBHE 5 AT
LAREANER PLL [ 15 5 BB BTSN, B mT U SR id 25 1 4 i i A
T RN E T B E RS T
GW2A %51 FPGA 7] PLL 1ERETE 2% 4.4.6 PLL JFRHFE.

PLL m Xy A IR 4 CLKIN BEAT R 4 AT 0350, T3~ 20l T
fCLKOUT = (fCLK|N*FBD|V)/|D|V

fvco = feLkout*ODIV

feikouto = feLkout/SDIV
ferp = foLkn/IDIV = feLkout/FBDIV

B PObdPE

foLkn NETNE 8 CLKIN 4%,

foLkoutr N CLKOUT F1 CLKOUTP W h#ii

foLkoutn N CLKOUTD 4452, CLKOUTD & CLKOUT 4345 i 4t
forp N PFD %A%, fPFD H/MEA/NT 3MHz.

B AT 3E i 15 % IDIV. FBDIV. ODIV. SDIV k15 21| {402 [f 815 5,
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3 G A 3.6 4

3.6.3 =iERT

GW2A %741 FPGA 77 i i i B4 HCLK B BLS2 7 110 52 B M et
fEtar, ST 1R £ R B AL e ek 1, il 3-41 B

3-41 GW2A HCLK ==&

HCLK HCLK
BankO Bank1l

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 3-41 7 LLE D], miER e HCLK [ afa —4 8:1 i HCLKMUX
i, HCLKMUX BEXHATAT—4 Bank H ) HCLK B 4Z 532 21| HoAh AT fo] —
/> Bank |1, IXf$75 HCLK [ 1# FH 58 b =R 3% .

HCLK R] LAFRfitan F 7 58 F ) Dh e s an F Fhow

® DHCEN: Zi& R mEE b £ aerith, ThRedilT DQCE. "3 M
15 P R I AP E 5

® CLKDIV/ CLKDIV2: i fifsidh, #:4> Bank H —4> CLKDIV.
A= AN NI B AL — SR A B, BT 10 848 TR

e DCS: FA&MEIENFIEFESS.

o DLLDLY: ZhALERAEEME, 1% H B & I A rI e £01E 5.

3.6.4 DDR F{i#25#E O ETE DQS

GW2A %741 FPGA ;=i ] DQS FELER AL 1 i N I BhBE K S HF DDR 4%
fith w2 IR Bh 75 R -

o ZUL DQS #i N, I ILIEB) 14 AL
NN GATSR P S Fa %t

RN Z AR A MG S

$2fit DDR Hith iP5 5

Y £F DDR3 5 HL R 4% il

DQS #ibAT 3 Fh AR, K EAFK 10 O HFEK, K 3-42
IY
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3 AR 37 K&

& 3-42 DQS ~=E

DQSIN[ >——
PCLK [ >
FCLK [ >
——1{ > DQSR90
READ[3:0] :>74A
RCLKSEL[2:0] 3 [ > DQSWO
DLLSTEP[7:0] Dﬁ% J—
WSTEP[7:0 DQS
[7:0] 5 _ —
RLOADN [ > i:i [ > RVALID
RMOVEL > 81 - RBURST
RDIR[ >
WLOADN [ > ——L___ > RFLAG
WMOVE [ > L wrise
WDIR [ >
HOLD [ >
RESET [ >

CDRCLKGEN

CDRCLKGEN HIRZfFrmEid b N1, 11 SGMIl. HMIERA
—/> DQS Al CDRCLKGEN.

CDRCLKDIV
B gk B, Thag 5 HCLKDIV 251,

3.7 £k

fENXT CRU B RAN 7S, GW2A R4 FPGA 7 it it 7 RiGF & 1K
LTI, EH TR, Rrpp e, BRI EREBES.

3.8 /8B

GW2A %741 FPGA F=m & — ML HI SR E BN, HiEEE
BAER N EZE, THES SRR P E AL, CFU M I/O H 728 t8m]
DL ST

3.9 mizACE

GW2A %% FPGA 7= 5 3 SRAM 4mfs, Fi, fk )G HEE
AR B B SO RIS . AR, FH P AT DURYE B B 7 RGBS
{RAFLEANE Flash #1., FHJE, GW2A 224k WA Flash Az B e & #E 2)
SRAM H1,

GW2A %751 FPGA 7= g 7 2 Felb FhE H 1) ITAG Bt B 46, B
o2 SAREEE B GowinCONFIG Bt B #20: SSPI.MSPI.SERIAL f1 CPU.
FEA R RNE S % UG290, Gowin FPGA /243 45 72 B F s
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3 &l

e
pan

3.10 A N &L TR

A\

I

3.10 F AR

GW2A #%1] FPGA =Wk | — M W dndik, i 2+ MSPI ZwfE
RS AL 2P, S R BRI 3-12 P WSS IRE 7T LUK FH P it
PR B, W ECE TAESE, v LARIS 218 64 Pl B, 4 H i #h
A AT LB an s A E AR 2

fou=250MHz/Param.

E!
E o Param AELES ¥, SoEA 2~128, RAXHBEH.
* 3-12 FAEIRA4H L 33 IE TR
B B B B = oIS
0 2.5MHZz! 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?
!

o [l N aIRER N ARy 2.5MHz. .
e [2]125MHz Ai&EH T MSPI ZrfEfs st
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4 BURE 4.1 TAEAE

S

Varl |
®!

TRVAEAERE ) A S A B AR Y0 B P9 A P v s 3, R AR 2% e AR ) ) A A ik 2
%, s P A CRIEITA a5 01 # RE AL ) TAR 5 ARV B A 00 T IR TAE

4.1 TE%H

41.1 fNHEAIEE
& 41 3 HEKIEE
e ik B/ME | BRRME
Vee ZHE -0.5V 1.1V
VeepLl BYRH A L -0.5v 1.1V
Vceo I/0 Bank EE}:TS. -0.5Vv 3.75V
Veex B -0.5V 3.75V
Storage Temperature B IR -65°C +150°C
Junction Temperature g5 -40°C +125°C
41.2 HET{ECE
F 42 EETEHEE
B ik H/ME NI
Vee % 0.95V 1.05V
VeepLiix e AR F R R 0.95V 1.05V
VeepLLRx 1AM F R 0.95V 1.05V
Vceo I/0 Bank HiJ% 1.14v 3.465V
Veex VIR 2.7V 3.465V
g (k) . .
Tacom Junction temperature Commercial operation o +85C
Tano ZEIR (LK) -40°C +100°C
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4 B 4.2ESD 1

an)
(alay

it i ML | Sk
Junction temperature Industrial operation
S () c c
T 3 {1 : - - ) .\
T Junction temperature Automotive operation 40°C 105°C

Varl |
®!

IS [R5 () S8 A1 H B S BB 2% UG 110, GW2A-18 Z5// Pinout /1 UG113,
GW2A-55 #/} Pinout 4.

4.1.3 iR EAFIZ

< 4-3 B EARIE

B iR w/MA BRI PN
HL s L R
Trave | (Power supply ramp rates for | 0.01mV/us | - 10mV/us
all power supplies)
4.1.4 i’:‘(?ﬁ}ﬁﬁ'ﬁ
3+ 44 BIRRIFHE
B iR %1t /O K HY IZPNEN
A N FLL
Ins (Input or I/O leakage current) O0<Vin<Vin(MAX) Vo 150uA
i N HLIR TDI, TDO,
Ins (Input or I/O leakage current) O<Vin<ViH(MAX) TMS TCK | 120UA
4.1.5 POR %54
& 4-5POR EESH
AR iR w/ME KAE
POR HiJEffi | Power on reset voltage of Vcc 0.65V 0.85V
4.2 ESD t4ge
3 4-6 GW2A ESD - HBM
Al GW2A-18 GW2A-55
QNB88 HBM>1,000V -
LQ144 HBM>1,000V -
EQ144 HBM>1,000V -
MG196 HBM>1,000V -
PG256 HBM>1,000V -

PG256S HBM>1,000V -

PG256C HBM>1,000V -

PG256E HBM>1,000V -
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4.30C MK

At GW?2A-18 GW2A-55
PG484 HBM>1,000V HBM>1,000V
PG1156 - HBM>1,000V
UG324 HBM>1,000V HBM>1,000V
UG324D - HBM>1,000V
#& 4-7 GW2A ESD - CDM
Erdas GW2A-18 GW2A-55
QN88 CDM>500V -
LQ144 CDM>500V -
EQ144 CDM>500V -
MG196 CDM>500V -
PG256 CDM>500V -
PG256S CDM>500V -
PG256C CDM>500V -
PG256E CDM>500V -
PG484 CDM>500V CDM>500V
PG1156 - CDM>500V
UG324 CDM>500V CDM>500V
UG324D - CDM>500V
4.3 DC BS 45
4.3.1 #EFETIEEER DC BSHH4E
3 4-8 FETIESEEINE DC BS54t
RS ik ¥ s RAME | WA mOKME
ol /0 % NJR FELIE (Input or Veco<Vin<ViH(MAX) - 10uA -
I/O leakage) 0V<Vin<Vceo - 0.01uA | -
/O _EHi iR
lpy (/0 Active Pull-up 0<Vin<0.7Vcco - -100uA | -
Current)
/O N
lpp (/0 Active Pull-down ViL(MAX)<V|N<Vcco - 100uA | -
Current)
¢l I(/I%E%:;:)acitance) opF 8pF
Vceo=3.3V, Hysteresis=L2H | - 240mvV | -
N . Vcco=2.5V, Hysteresis=L2H | - 140mvVv | -
Vivsr iﬁ”cﬁ\rﬁiﬂ?r(r?gﬁﬁ%sﬁs‘;or Veco=1.8V, Hysteresis=L2H | - 65mV | -
Vcco=1.5V, Hysteresis=L2H | - 30mV -
Vcco=3.3V, Hysteresis=H2L | - 200mvVv | -
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KR TR A BAME | AE | RRE
Vceo=2.5V, Hysteresis=H2L | - 130mv | -
Vceo=1.8V, Hysteresis=H2L | - 60mVv -
Vceo=1.5V, Hysteresis=H2L | - 40mVv -
Vceo=3.3V,Hysteresis=High | - 440mvV | -
Vcco=2.5V,Hysteresis=High | - 270mv | -
Vcco=1.8V,Hysteresis=High | - 125mvV | -
Vcco=1.5V,Hysteresis=High | - 70mV -
4.3.2 B#7SHR
& 4-9 BATSHR
B B L NI I O BRIE
GW2A-55 100mA
lec Core HLJFHLI LV fRA GW2A18 | 35mA
lcex Veex HUEFLI LV JiitAs GW2A-55 | 30mA
leco /0 Bank HiJ§ HLIfL(Veco=2.5V) LV fRA GW2A-55 | 70uA
4.3.3 I/O EFETIEHRH
+ 4-10 I/O #HETLIEFH
e MR Veco(V) NI RZAY Vrer(V)
B/ME | Ay | Bl | BAME | Al | Bl
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 25 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 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 25 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 15 1.7
SSTL33 11 3.135 3.3 3.465 1.3 15 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
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e i X3 RHI Veeo(V) NI AT Vrer(V)
5/ ME R N B/ ME B wNE
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 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D II | 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D II | 2.375 2.5 2.625 - - -
SSTL33D | 3.135 3.3 3.465 - - -
SSTL33D_ Il | 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D Il | 1.71 1.8 1.89 - - -
E!
f# FHl True LVDS #J Bank VCCO Z i3 i% &} 2.5V,
4.3.4 % /0 DC BB 5451
% 4-11 B 1/O DC BS54
SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 -8
wﬂggw -0.3V| 0.8V 2.0V sev O Veco 0.4V iz iz
24 | -24
0.2V Veco0.2V | 01 | -0.1
4 4
0.4V Veco-0.4V 8 8
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 | -12
16 | -16
0.2V Veeo0.2V | 01 | -0.1
4 -4
0.4V Veeo.0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35 x Veco | 0.65 X Veco | 3.6V TEET
0.2V Veco0.2V | 01 | -0.1
LVCMOS15 | -0.3V | 0.35 X Veco | 0.65 x Veco | 3.6V | 0.4V Veco-0.4V | 4 4
DS102-2.1.2 45(51)




4 HSAEE 4.3DC HL AR
- Vi Vin VoL Vo_H loL lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)
8 -8
0.2v Vceo-0.2V | 0.1 -0.1
04V | Veco0dV |2 2
LVCMOS12 | -0.3V | 0.35 X Vcco 0.65 X Vceo | 3.6V 4 -4
0.2v Vceo-0.2V | 0.1 -0.1
PCI33 -0.3V| 0.3 X Vceo 0.5 X Vcco 3.6V ?/lclco 0.9XVceo | 1.5 -0.5
SSTL33 | | -0.3V| Vger-0.2V Vrert0.2V | 3.6V 0.7 Veco-1.1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Veer+0.18V | 3.6V 0.54V | Veco-0.62V | 8 8
SSTL25 1l | -0.3V | Vger-0.18V Vreet0.18V | 3.6V | NA NA NA NA
SSTL18 1l | -0.3V | Vrer-0.125V Vreet0.125V | 3.6V | NA NA NA NA
SSTL18 | -0.3V | VRree-0.125V Vreet0.125V | 3.6V | 0.40V Vceo-0.40V | 8 -8
SSTL15 -0.3V | Vgree-0.1V Vgeet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 | | -0.3V | Vger0.1V Vgeet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 Il | -0.3V | Vger-0.1V Vgreet 0.1V 3.6V | NA NA NA NA
HSTL15 | -0.3V | Vrer-0.1V Vgreet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL15 1l | -0.3V | Vger-0.1V Vgreet 0.1V 3.6V | NA NA NA NA
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=
4.3.5 4y /O DC B 5454
#+ 4-12 4 1/O DC B 4514
LVDS
B ik A 2444 &N | A HBR | B
LTPNGENES
Vina,Ving (Input Voltage) 0 2.4 V
AR R Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
. N . . Difference
AN /f
V1D '%hﬂ iﬁé)\k'jj 'R (Differential Input Between the Two | £100 - - mV
reshold) Inputs
\ Power On or
I i NFE R (Input Current) Power Off - - +10 | pA
5 H! 75 FR P (Output High Voltage B ] ]
Von for VOP or VOM) Ry = 1000 160 |V
1 H1 % HE S (Output Low Voltage B ] ]
Vou for VOP or VOM) Rr =100Q 0.9 v
E*ﬁiﬁﬂj EEE(OUtpUt VOItage (Vop - VOM)! Ry =
Vob Differential) 1000 250 350 450 mV
72 KL H U AR A
AVop (Change in VOD Between High - - 50 mV
and Low)
Vos 1 (Output Voltage Offset) (F:/OE :86%”)’ 2, 1.125 | 1.20 | 1.375 |V
L=
i B ¥E A5 {k (Change in VOS ] ]
AVos Between High and Low) 50 mv
B . Vop = OV i 4
I % FL o - - 15 mA
s FH % LI i
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4 B 4.4AC FFREFME

4.4 AC Fr¥5

4.4.1 CFU FF&451¢

3% 4-13 CFU RS

" TH SR ‘
P ik = Hfiy

Min Max
tLUT4_CFU LUT4 ﬁﬁ(LUT“- delay) - 0.337 ns
tLUTS_CFU LUTS ﬁjg(LUT5 delay) - 0.694 ns
tLUTG_CFU LUT6 ﬁj&(LUT6 delaY) - 1.005 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delaY) - 1.316 ns
tLUT8_CFU LUT8 ﬁi&(LUTS delay) - 1.627 ns
¢ B B A A7 4% i N (] (Set/Reset to | 0.93 ns
SRCFU Register output) !
I 21 27 A7 45 5 BF ] (Clock to Register |
tco_cru output) 0.38 ns
4.4.2 B-SRAM F =554
3 4-14 B-SRAM B FE&¥
o TS .
fr
HFR Eiiip Min Max AL
B B 1) G M 1k /25 4 Far b B[R] (Clock to

tcoap_BsrRAM - 2.55 ns

output from read address/data)

) I 1) 27 47 &= % 5[] (Clock to output | 028 | ns
COOR_BSRAM from output register) '

4.4.3 DSP X454
3% 4-15 DSP BF&%
%iie Y ig)g%g& AN
AR ik | Min T Max AL
teom bsp IS 3] 4 N 27 A7 25 1IN ] (Clock to output | 240 | ns

from input register)

. I} B )37 7K 25 7 42 R I [E] (Clock to output | 1.20 |ns
COPR_DSP from pipeline register) '

i b 21 4 27 7 28 (19 B E] (Clock to output

{coor psp from output register) i 042 | ns
4.4.4 B9 I/O A4
z 4-16 IMERFF X
-8 -7 -6
; S o
s veBI Min Max | Min Max | Min Max FAL
Clocks TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
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4 A HE 4.5 FfEs O FEbr e
gg:yUT'P'” TBD |TBD | TBD TBD | TBD | TBD | TBD | TBD
General /O Pin | 15y | +g5 | 18p | TBD | TBD | TBD | TBD | TBD
Parameters

= 4=
4.4.5 F AR X4
£ 4-17 AR\ X E
LR i B H/ME A RNME
¢ s R E H AT (0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
MAX T R RH I (-40 to +100°C) | 100MHz 125MHz 150MHz
tor i i i Duty Cycle 43% 50% 57%
topyr | HH £ Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.6 PLL FFE434
5% 4-18 PLL Fra&4344
Eres HEELER SR /ME NN
CLKIN 3MHZ 500MHZ
cons PFD 3MHZ 500MHZ
22“7 VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ | 625MHZ
GW2A-18
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C7/16
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ 500MHZ
CLKIN 3MHZ 500MHZ
co/I8
PFD 3MHZ 500MHZ
csil7
o VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ | 625MHZ
GW2A-55
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C7/16
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ 500MHZ

4.5 Rtk O R

GW?2A 7% FPGA =i GowinCONFIG Bt & #4045 : MSPI 5 . SSPI
. CPU . SERIAL #=,, B EHES % UG290, Gowin FPGA /=
Ao P B
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5 BT IRE R 5.1 &4

5%%14% BiER

5.1 et

& 5-1 25t ep & 5 7L fl-ES

GW2A - XX XX XXXXXX ES

Product Series —— JE— Optional Suffix
GW2A ES Engineering Sample

Core Supply Voltage

LV 1.0V - Package Type

QN88 (QFNS88, 0.4mm)

Logic Densi LQ144 (LQFP144, 0.5mm)

13%577366 EJ¥S EQ144 (eLQFP144,0.5mm)

5554 720 LUTs 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)
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5 BFIT 5.2 B EP TR

[ 5-2 88k @ & 75 3% =~ fl-Production
GW2A - XX XX XXXXXX C7/16/A6

Product Series L Grade
GW2A C Commercial
| Industrial

Core Supply Voltage A Automotive
LV 1.0V Speed

. . 6 Slowest /7 /8 /9 Fastest
Logic Density
18 20,736 LUTs Package Type
55 54,720 LUTs QN88 (QFN88, 0.4mm)

LQ144 (LQFP144, 0.5mm)
EQ144 (eLQFP144,0.5mm)
MG196 (MBGA196, 0.5mm)
PG256 (PBGAZ256, 1.0mm)
PG256S (PBGA256S, 1.0mm)
PG256C (PBGA256C, 1.0mm)
PG256E (PBGA256E, 1.0mm)
PG484 (PBGA484, 1.0mm)
PG1156 (PBGA1156, 1.0mm)
UG324 (UBGA324,0.8mm)
UG324D (UBGA324D, 0.8mm)

!

o N TVEAHME AT EHEEESH 2.2 /= s Bk,

o IR B S g 1y N B P (LittleBee®) 5 I B A A S BE 5 e B FE R [F

o Ei AR B R AR ARIR, W1 C8/17, C6/15 2, i Fy s % F 1 & Tk bt
Jit LA TR 30 Fr A DA s i 2 3 A2 MBS () AR s S (C) . Tk 2 B iR 100°C
b R R 85°C T LATR]— 08 1 Qi 7R v b N rh s R SR AR 8, TR Mg
FH s B 2 2R A 7

5.2 &t 3 R AR IR R B

DS102-2.1.2

iz PR A R A TSR, ol 5-3 s
5-3 B HHERATIARG

o o
GOWINGE GOWINEBE
Part Number —» GwWeAL\VI8PG2567/16 Part Number —» GweAL\VI8PG2567/16
Date Code —» Yyww Date Code’ —» yywwc
Lot Number —» LLLLLLLLL Lot Number —» LLLLLLLLL

!
[1] C A #$44:f¢) Data Code J5 3 hn—A7 A kril “C”,
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