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1 KRTFARFM 1.1 FMAE

P

%

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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1 RFARFM

1.3 RiE. 4ingiE

1.3 RiG. 4ak&i5
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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
LQ144 LQFP144 LQFP144 #%
EQ144 ELQFP144 ELQFP144 %
QNS88 QFNS8 QFN88 %
PG256 PBGA256 PBGA256 4%
PG256S PBGA256S PBGA256S %%
PG256C PBGA256C PBGA256C #}%&
PG256E PBGA256E PBGA256E F13%
PG484 PBGA484 PBGA484 4%
PG1156 PBGA1156 PBGA1156 34
MG196 MBGA196 MBGA196 #f%&
UG324 UBGA324 UBGA324 3¢
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1 RTATF 1.4 FIRIHF 5 R

ARiE L GHEgiE Eo0 £

UG324D UBGA324D UBGA324D %2

14 BARXFHSRIG

iz PRSI AT REROR SR, AR A I RE rP QA A A 5 ) e Al
A EES AR A:

MHk: www.gowinsemi.com.cn

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

DS102-2.1.1

o (RIIFE
- 55nm SRAM .
- HHJE: 1.0V
- FRN B EN AT R
o RFZHNI/O H P RRHUE
- LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/181, Il, SSTL15;
HSTL18 1, Il, HSTL15 I; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE
- RAEENAG 5 IR R R
- ZF4amA. 8mA. 16mA. 24mA ZIRENfRE
- AtHIHE S Slew Rate &
- PR S S IR F A I
- WA 11O 1RSI ) Bus Keeper. i/ Nz HLFH & Open Drain
fi HH e
- CFRRNEIR
o =ERE DSP Fith
- R E T AR
- H#r9x9, 18x18, 36 x 36bit [1FEILIEH A 54bit ZEE
- XFREA IR
- IRE AR AN 55 R T R
- ThniE E S e S ThAE
- XFARRERAL A
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o EEMEAREBHEMEIT
- 4% LUT(LUTA4)
- ARl AR
- R E AT RS AN AT AT A
o TRFZ R A HIFRAS AL 1k 2y
- SRR T, B 1 RA S P XU A
- R E{fRE
o RiHM PLL %A
~ SRURTER IR, S AANAR RS
- ARy B N 4 YR
o JnfEMt B
- XHRITAG BB
- 3ZFF 4 P GowinCONFIG Bt E5: SSPI. MSPI. CPU. SERIAL
- SRR SO N R A

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 ER

ESE @ gE(mm) | R - (mm) (En'fr’:‘)d al GW2A-18 | GW2A-55
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 GEHHER

A\

I

32%*’@7’1’2’&

3.1 FHEE

& 3-1 L2 E

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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o3
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3 &l

A\

I

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 #7155 b B DSP. DSP fE#8 4
N EBHEIRATHES], B4 DSP %R G H 9 A~ CFU AL E . &4 DSP B8 W
ANFEHIG, AR ICES AN ET N %% (pre-adders), #AN 18 f7 FI3R1ESS
(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, LB 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

DS102-2.1.1

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 >
”””” cPU
CLU
CLS3
CLS2
CRU
CLS1
CLSO
LUT REG
A
-~ camyfomleftcLu
!
SERG T B4R H. B FE, BRSBTS S it.
321 AL EiZiEE T

BRRSCIFREAERR . FAZ BN 2
o LAREHERMA

BAERKRAITUBEECEN > 4 AERR(LUTS), wfseilmiEkk
Tihe:

— AT E DA A TR B A — AN B A B R (LUTS).
- WAATECEDIRE A TECE R 6 AR E(LUTE).
VOASTEC E DI RE A T BC B R — A 7 AR R (LUTT),
J\ASTTHCE IhAE A (B9~ CRU) AT RC B RO — 1 8 fin A B R R (LUTS8).
o HRIBHMA

ghA A e, IR E EAZHBA(ALY), FESSILCL R Dhge:

S 1N A R =)

- s, SRR CH s R R

- LRy, BRERTHE. N T BRI

- IR

DS102-2.1.1 9(58)




3 4Efy

=t
od

\

I

3.2 AL ETIRER T

o [rffastiat

FEAECS, A AT B 2 T A 16 x 4 421 90 A7 i A A 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 FHER A5 S

AN E
D N
CE | CLK ffifigfs S, AT B Jy s f P A el i Al e 2
CLK | IG5, TALE S E PR R A 2
At B S AN, TCE A R IhRE %
o [l
o LB
SR ' e muum
o FHLEM
o ILAHIE SN
SREEN, WA FhE S
3.4 o SLHEfL
GSR™ 1 e mumEpy
o LAREEN
Q @) ZFAT s
V|

® [1]{5'5 D MskIE T g £ [ — T i B Dhae i T — AR pdm i, T blksesk A T
CRU i o LIE AR, SO T, S AAE T DL A .

® [2]CFU AL E TyRE /1) CE/CLK/SR 4 r] M 7 L B ik 4% .

® [3]7f GW2A R%| FPGA 7=/ N, GSR @I HIiEL%E#:, At CRU.

® [4]SR 5 GSR [Fl H %k, GSR f# =Mk EH.

322 T HBIEETT

AL BIR . IT CRU ) Dhie B AP 71 -

o MIANILEFEIIRE: v CFU M NG S AR %

o MZHIRINAE: Jv CFU MM A\ /f 5 SRt R R, B CFU WHT
B4 \CFU Z MR DA S CFU F FPGA P 35 HoAth Dy B AR e 2 [ R 42

DS102-2.1.1
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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 SR 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,

DS102-2.1.1 11(58)




3 G A

3.3 Hi N f AR

DS102-2.1.1

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 == E

| 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.
VEH B RE S % UG289., Gowin @/ 458/ E# (GPIO) M55,

e
22 50 BRI I R G IR A 2 59 i

ANEIY 1O B FRAERT Voco IEESR, W1ER 3-2 FiR

= 3-2 GW2A A&7 FPGA =@M /0 RB R o 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
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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 =

DS102-2.1.1
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3 N4 3.3 N A
/O i N1t Bank Veco(V) XFEFEIR FE 15 75 % Vrer
SSTL18 I 1.8/2.5/3.3 % &
HSTL18_| 1.8/2.5/3.3 i &
HSTL18_II 1.8/2.5/3.3 % &
HSTL15_| 1.5/1.8/2.5/3.3 % &
PCI33 3.3 & i
LVDS 2.5/3.3 7.5? i
RSDS 2.5/3.3 % o
MINILVDS 2.5/3.3 % o
PPLVDS 2.5/3.3 o o
LVDS25E 2.5/3.3 o o
MLVDS25E 2.5/3.3 7 i
BLVDS25E 2.5/3.3 e i
RSDS25E 2.5/3.3 e i
LVPECL33 3.3 e i
SSTL15D 1.5/1.8/2.5/3.3 % &
SSTL25D | 2.5/3.3 % &
SSTL25D I 2.5/3.3 o 4
SSTL33D_| 3.3 o 4
SSTL33D I 3.3 i i
SSTL18D | 1.8/2.5/3.3 i i
SSTL18D I 1.8/2.5/3.3 o o
HSTL18D_| 1.8/2.5/3.3 o o
HSTL18D_lI 1.8/2.5/3.3 74 o
HSTL15D_| 1.5/1.8/2.5/3.3 FD o

3.3.2 1/O 24§

K 3-6 y GW2A %1 FPGA 7= ) 1/O 3245 1) % Hi 584
& 3-6 /O ZEmt ~=E
TCTRL | TCFF >
GND —»
» SER .
ISI
TDATA | > OUTFF > R

DS102-2.1.1
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3 G A

3.3 Hi N f AR

DS102-2.1.1

K 3-7 JJ GW2A %741 FPGA 7= 51 (1 110 B 5 NEB4Y
& 3-7 /O BN =EE

> ClI

—>
» INFF > DIN
IODELAY

<>
» |EM IDES
P —» Rate

Sel

GW2A #7451 FPGA 725111 110 255 i 4H i He i B F
ERIE R

K 3-8 NIEiRfEH IODELAY. GW2A %1 FPGA P2 44 110 #htu
47 IODELAY Hile, MLt 128(0~127) LR, — B IR 841K
18ps-

[ 3-8 IODELAY ~=E

DLY UNIT
SDTAP | g
SETN | » DLY ADJ [ > DF
VALUE | >
A P ) 22 3R 1) 77 2

o AR,
o AN, "5 IEM B — M RIAY S ASIEEE O 7 EEE A Z
IODELAY A~BE ]I FH -5 N A .
I/O HF1Fs%
K 3-9 4 GW2A #%1 FPGA 7= ) 110 ZF 723tk . GW2A #2751 FPGA
PR RS 11O FERBE AT Zm AL i N Zr A7 25 INFF. % H 2717 4% OUTFF Al BE
1 1728 TCFF.
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3.3 Hi N f AR

DS102-2.1.1

& 3-9 GW2A By /O S HEB~=E

D Q- -
> CE
.~ CLK
b SR

*E!

o CE WU MK A% (0: enable)sl i B A% (1: enable).

o  CLK W PAgufE N b VR i A Bl R fis A

o SR AU N [EP 1R 2 ) SET/RESET L% (disable).

o THAFA AT LAGRTE Jy Ar A7 4 (register) 2l & £ (latch) .

BN R

EURERS R (IEM) 2 SR BURE SR 220y, T8 DDR #2. &l 3-10
Fiomo

3-10 GW2A B IEM ~EE

CLK[ > ——_ > LEAD
D[ > IEM ———<___ ] MCLK
RESET[ > L[> LAG

i 8 3% DES X FERTigiE iR n

BRI 11O AR AL T M B 28 DES, F& T 1/0 BN J5
. DES HLTH % N B B i 25 I B 5% 8 (Clock domain transfer) B3 it
T AR AR EURE R B (strobe) 2| N S R SHE B B I aE 1. A 2 A3
1725 (registers) F R AT 505 K A¥

5 I s e AR R AT TR T -

® JHNFELEI P ACE ANELEN) DQS RUEATHE RAE. SLIIRER A T

DDR fififigs 2 M.

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

HeF L (align) .

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

TAEH

£/~ DQS #2it WADDR & RADDR 15 545 Al —ANEE A 5 I b 4 26
B

{28 SER ik
A E 1O ZAEFRAL T WisR ) B A 28 SER B, EE T 110 HIFRMN
7520,
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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 ZBEEREXNTH /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
OSR[ SR
DIN < ]
LD Q
ICE[ >~ |CE
| CLK[ > >CLK
ISR > SR

DS102-2.1.1 17(58)




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 MIATREE

D —»

CLK —»

IDDR

/2> QlL0]

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

D[1:0] —4>

CLK ——>

ODDR

HQ

IDES4 &85\

IDES4 #3:, F, PAD 5 FPGA W& HEZE N 1:4.,
3-15 /O B4 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[L0] — />
D[3:0] />

FCLK ——»
PCLK ——»
RESET ——»

OSER4

—3> Q10|

DS102-2.1.1




3 ZERI A 3.3 B N B A bR
IVideo xR
IVideo X, PAD 5 FPGA W #[iB ML N 1:7.
3-17 I/O iZ4E M IVideo MINREE
D—
FCLK ———»
PCLK —» IVideo —4> Q[6:0]
CALIB —»|
RESET —»
Ve
IVideo F1 IDES8/10 ¥ (5 FIAHAE /O KB I8 . a5 FH B 1/O bk, W 1/O 32 B 6 ASREAE H -
FEIXFPESLT, SDR AR 2R i i 2 AT A
OVideo &5
OVideo ¥\, PAD 5 FPGA WHBZ#iE %N 7:1.
[# 3-18 I/O iZ3EH OVideo HilhmE=E
D[6:0] — /4>
FCLK ——>| .
OVideo
PCLK —» —>Q
RESET —>
IDESS &3\
IDES8 #:i:, F, PAD 5 FPGA A @ dZ£ N 1:8.
& 3-19 I/O iZ4& /Y IDESS AT EE
D—»
FCLK ——»|
PCLK —» IDESS8 > QI7:0]
CALIB ——»
RESET —»
OSERS &3
OSER8 ¥ T, PAD 5 FPGA A #iZ % 1N 8:1.
& 3-20 1/0 iZ%8/Y OSERS i ~EE
TX[3:0] — 4>
D[7:0] — /5>
FCLK —»  OSER8 /4> Q[L0]
PCLK ——»
RESET ——»
DS102-2.1.1 19(58)




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 g Q[9:]
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 = ZE AL A DQS 1, TCLK &
DQS % Hi15 5 DQSWO Bt DQSW270, HARYE TCLK AR Bh v ke odis M 10 4
BEH P

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

D——m>
ICLK ——>
PCLK ———»

WADDR[2:0] — /5> IDDR_MEM /> Q[L0]
RADDR[2:0] — /5 >

RESET ———»

DS102-2.1.1 20(58)




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=E

D——p
ICLK ——>
FCLK ——»
PCLK ———»,

WADDR[2:0] /5>
RADDR[2:0] —/5—>

CALIB ——»
RESET ———>»

IDES4_MEM /> Q[3:.0]

OSER4 MEM &3

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

TX[1:0] —45—>
D[3:0] —#4 >

PCLK ——»
FCLK ——»
TCLK ——>
RESET ——>»

OSER4_MEM %> Q[L:0]

IDES8_MEM #&5%¢,

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

D——p
ICLK ——»
FCLK ——»
PCLK ——»

WADDR[2:0] /5>
RADDR[2:0] —/5—>

CALIB ——»
RESET ———>»

IDES8_MEM —~g—> Q[7:0]

DS102-2.1.1
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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 ————»
FCLK ———»
TCLK ——»
RESET ——»|

OSER8_MEM —+%—»> Q[1:0]

3.4 BURRHSBEH FRHiE SRR R

3.4.1 &

DS102-2.1.1

GW2A %751 FPGA F= it 7 35 BIHUIR SRS BEALAE (i 25 TT U . X L8A7
fitigs TR BB HES ], DT IR, AR FPGA FEFIH . RITLFRA
HulRESPENAZME2E (B-SRAM). 7E FPGA [4%1F14:4> B-SRAM #isk 5
34 CFU HIf & . B4 B-SRAM AL E fix = 18,432bits(18Kbits). 21t 5
PR ERE . g A2 Single Port, X AR Dual Port, £ X 145
3 Semi Dual Port, [Efb 7figastiz, WEN FIFO 47, f£E FRFPFIH T
B-SRAM {5 5 K DI Refik -

F & PR E SN TG O P B E R et 7Rk, DR
& B-SRAM &AL - Fl T R -

o 1 MR KA RN 18,432bits
o [ ERiZIL F] 380MHz(#E Read-before-write &3 T 230MHz)
e iy 1153 Single Port
® i A, Dual Port
o DX %= Semi Dual Port
o RftKu( Parity Bits
o Rft N i fit#stizl ROM
o HIETEEM 1 ArE] 36 i
o HiRAI#F#/E Mixed clock mode
o H[VREHHE T E Mixed data width mode
o {EXUFTT LA s 55 BT S R 1T RE DI RE Enable Byte
o RIEEANL, W[FRIBR
e 71’5 Normal Read and Write mode
e )55 Read-before-write mode
185 Write-through mode
7= 34 B-SRAM 5= Tk

Ui 44 TR J7 1A ik
DIA | A i TR NG 5
DIB | B iy I N5 5
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

i 1 24 FR Ji1A] iR
ADA | A i A HHEE 5
ADB | B i I 5
CEA | A i BB RE (S
CEB | B i [T 21 B 5
RESETA | A it LA A7 ae BALE 5
RESETB | B i H #F A7 A5
WREA | A i 3 S EREAE 5
WREB | B Ui i/ 5 HefE 5
BLKSEL I i TR R E 5
CLKA | A Uiy D B Ep{E 5
CLKB | B ity [ 352/5 W4 (5 5
OCEA I A iy 4 HH AT AR AR I B RS
OCEB I B i 1 i Y 2 A7 A I B S RS 5
DOA o et A I
DOB o i B v

34.2 GHEREEEN

GW2A Z%1| FPGA 7= i T HIR A BENLAT i 2% 0T S i 2 Fh s 56

W= 3-5 fis.
& 3-5 FERELETIR
LI B R i 1A X P AR R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K x 9 2K x 9 2K x9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36

DS102-2.1.1
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3 254 3.4 HUiR A B LA A

=
5

I

34.3 Gl R SRR EEE

GW2A 2751 FPGA ;7 i I HUIR 5 25 BN AT fifs 2 B R AT SRR & B £k 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 Wi VB S EEHERERESR

oot B
152
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16le * * * * *
8sz * * * * *
AKx4 | * x x x "
2sz * * * * *
1le6 * * * * *
2K x 9 * *
1K x 18 * *
FE!

PRIEA “*7 RN SCRF IO

& 37 AWw R A EERERERETR

S
¥
16K x1 | 8Kx2 | 4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
16K x 1 |+ X X X s .
sz |+ X X X : :
PEVERT: X X X : :
T s s s \ \
Kx1s |+ s s s \ \
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
E!
FRIEA %7 RN SRR
3.4.4 FH5{EETIRERCE

B-SRAM SZH1iffifiE (byte-enables) IhRg. AT LU AEHE, X
LB IE BRI 715N o TR 00 B Re 4k 8RB 1/ B R (5 5 (WREA,
WREB), /¢ byte-enable Z#if i f T4 B-SRAM )5 #1F .
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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 FEIEH14E

o A MHURESHENAT RN S8 SR FP BN
o i A AR T I K R A A7 g B P st g
o i E {748 ] 5% % 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 SR RIERR

B-SRAM (1 N\ & 47 & ] FHORSCHF R0 S #AE, it = A 4 T DL AR
KR ZF AT AR m T T PERE . B-SRAM FEAE (1 X0 AR 50 AT B R
SCHPARTE P 1 B RERAE, AP RSSO S, B A
7 By A 2 ) — AN RS A — AN B 1 A g 1 B AT DA 58 AT 1Y)
ipg

Bim OB

7 ¥ AR EG, B-SRAM 1] LZE — AN 855 B-SRAM #EAT 3280 5 £ 4F
ST, 5 ANKEE L3 B-SRAM K . CHEIEH SR
(Normal-Write Mode)Fi ‘5 # X (Write—through Mode). it 27 1748 55 %
(Bypass)if, Bt th BLAE [l — NP i BT . Hiig 11 2K X 9bit A7 ik =X
HEE & 3-29 Fiwss

3-29 Big O FHENIER

DI[8:0] 9 >

AD[10:0] — AT >

WRE ———>
CE —»

CLK —> B-SRAM .
—/g—>DO[8:0]
RESET —>

OCE ———»

BLKSEL[2:0]—5— D BYTE_ENABLE

DS102-2.1.1 25(58)




3 LEH AR 3.4 JolRH A BEHLIF hA 2B

NERAIIH T AR BT A EL -

#* 3-8 BiR O EF it ERAFIE
JR i fic B A AwEDbit) | A | FAEIREE | BURAITE
B-SRAM_16K_S1 | 16K 16Kx1 | 16,384 |1
B-SRAM_8K_S2 16K 8Kx2 8,192 2
B-SRAM_4K_S4 16K 4Kx4 4,096 4
=P B-SRAM_2K_S8 16K 2Kx8 2,048 8
B-SRAM_1K_S16 | 16K 1Kx16 | 1,024 16
B-SRAM_512_S32 | 16K 512x32 | 512 32
B-SRAM_2K_S9 18K 2Kx9 2,048 9
SPX9 B-SRAM_1K_S18 | 18K 1Kx18 | 1,024 18
B-SRAM 512 _S36 | 18K 512x36 | 512 36
Miw Q=R

B-SRAM SCH5 XU M, AT 3-30 il At iy i 1 4 -
o P/ I [N B AR
o /N L [N S A
® fEAu N LA

& 3-30 Wik A FiEENIER
DIA[15:0] —4 <> < DIB[15(0]
: 16 16 ADBI[9:0]
ADA[9:0] —A5> 0

<— WREB
<«<— CEB
<«— CLKB
<«— RESETB
<«— OCEB

716;’ DOBJ[15:0]
DOA[15:0] <——
1501 <7 | BYTE_ENABLE <«/3—— BLKSEL[2:0]

WREA ——»
CEA ———»
CLKA — 3| B-SRAM
RESETA ——»
OCEA —»

% 3-9 A 7 X P P A E

% 39 Wi A FMREEERNTIER

JRiE fic B X FEbit) | OB | FERE | BdEhe
B-SRAM_16K D1 16K 16Kx1 16384 1
B-SRAM_8K_D2 | 16K 8Kx2 8192 2

DP B-SRAM_4K_D4 16K 4Kx4 4096 4
B-SRAM_2K_D8 | 16K 2Kx8 2048 8
B-SRAM_1K D16 16K 1Kx16 1024 16
B-SRAM_2K D9 18K 2Kx9 2048 9

DPX9 B-SRAM_1K D18 18K 1Kx18 1024 18
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

(AWim O R

TEER T Dy 1K X 16bit #0 512 X 36bit #3, 7] 3 3 [FF 1)z
FEEAE AHRXS B — i DA REM B HEeE, A Fr A H 5, B i L1,
3-31 Ak O EMEEER 1

DIA[15:0] —£ —»
ADA[9:0] —45—>
WREA ———>
CEA —>
CLKA ———»
RESETA ———>

BLKSEL[2:0}—/5—>

B-SRAM

| |BYTE_ENABLE

4710; ADBI9:0]

<«—CEB

<«— CLKB
<€«—RESETB
<«— OCEB

716;7 DOBJ15:0]

& 3-32 (AWK A FEENIER 2

DIA[35:0] —£=—»
ADA[B:0] ——»

WREA —»
CEA ——»
CLKA ———»
RESETA ———»

BLKSEL[2:0]—~—»

B-SRAM

|| BYTE_ENABLE

<«—/g— ADB[8:0]
<«—— CEB
<«—— CLKB
«— RESETB
<«— OCEB

— DOB[35:0]

* 3-10 A 1 Dy X A ) BT A e & -

# 3-10 AW O FHEE BEERFI%

JEiE Pic B FE(bi) | B | FHERE | BEAE
B-SRAM_16K_SD1 16K 16Kx1 16,384 1
B-SRAM_8K_SD2 16K 8Kx2 8,192 2
B-SRAM_4K_SD4 16K 4Kx4 4,096 4

SbP B-SRAM_2K_SD8 16K 2Kx8 2,048 8
B-SRAM_1K_SD16 16K 1Kx16 1,024 16
B-SRAM_512_SD32 16K 512x32 512 32
B-SRAM_2K_SD9 18K 2KXx9 2,048 9

SDPX9 B-SRAM_1K_SD18 18K 1Kx18 1,024 18
B-SRAM_512_SD36 18K 512x36 512 36

DS102-2.1.1

HigE

B-SRAM 1] it & g R i as i, Wil 3-33 Frax. F P AliE I A7 i
AR, W gm AR DRI RS A s . 7 i R ROM A
PINE, TAVIEH SO . TR L gm R I R 5E AT UG A 1 .
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3 &l

>
B

3.4 BUIRi A FEHLAT i 2 LR

A\

I

[ 3-33 RiEtER 5 HERE

AD[9:0] #’

CE——>»

CLK ———»
B-SRAM

RESET ——»

BLKSEL[2:0] #»
DO[17:0] <—{g—
£~ B-SRAM AJBL & — 1 16Kbits ROM. #* 3-11 # %4 T ROM #
AT AR E .
= 3-11 RiERFHENTIR
v i o B3 a T“m D 7 Ny Y M) ALy
g R FEON | B e | Bumpos
B-SRAM_16K O1 16K 16Kx1 16,384 1
B-SRAM_8K_02 16K 8Kx2 8,192 2
ROM B-SRAM_4K_04 16K 4Kx4 4.096 4
B-SRAM_2K_0O8 16K 2Kx8 2,048 8
B-SRAM_1K 016 16K 1Kx16 1,024 16
B-SRAM_512 032 16K 512x32 512 32
B-SRAM_2K_09 18K 2Kx9 2,048 9
ROMX9 B-SRAM 1K 018 18K 1Kx18 1,024 18
B-SRAM_512 036 18K 512x36 512 36
Y
7E RIS rh, EAIE S RESET R N 2r 72 SR 2P 2 8 5 00, JERRIE IR
fil e h ) P 75

3.4.9 B-SRAM #{E#E%

B-SRAM £ 5 PR, 4% 2 Fhise e a0 (55 15 50 Bypass
Mode, Wikt PipelineRead Mode)#l 3 5 /e = (1IF # B
Normal-Write Mode, E5HR: Write-through Mode, GiEjE SR
Read-before-write Mode),

IER(EEN

Al A A7 e BN L A A A5 AN B-SRAM 32 H Kl
HIKERAEL
. FEFRE GNA A, (A S A A o MO Sn] SORPAGHE 98 FE e K 36
o
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3 LEH AR 3.4 JolRH A BEHLIF hA 2B

EHREN
AN 4 FR A7y, BE PR B AE A7 5 (Memory Array) )% H .
3-34 g0, {AWR O RNKAER TRIRKEIER

;lD WfE

Input .| Memory Output
DI Register | © 7| Array "] Register DO
CLK T
OCE
ADA ADB Oi:E
DIA Input .| Memory .| Output
CLKA—» Register | 7 7| Array " Register DOB
WREA WREB CLKB
CLKA ADA ADB CLKB
Input = P Input
DIA ) Register Register DIB
Memory
Array
»  Output Output <
OCEA ) Register < » Register ¢ OCEB
DOA WREA WREB DOB
BHERRN
EHSHEA

X AN AT IR S H0E, st DA SR A . BEAEEE A S
PLAE B35 1

BEEK

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

R EEHEA

FEMRET, XA DT S ERAERT,  JFOR A e 2 H L I Y
fth, BHABIE NN FTT,
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3 LEH AR 3.4 JolRH A BEHLIF hA 2B

3.4.10 BhiE
% 3-12 A T A E B-SRAM AR T A48 A e A

= 3-12 RIIRNEL B SR
e Ao = KW iy 1455 2 Fhy Wt A By AR
P ST s A = Yes No No
BRI E I A Yes Yes No
PR 2R | No No Yes

RS RTHIRR

P 3-35 S 1 AEX S FAR R AL IR A R, Ao H A —
AL CLKA S 5420 1o 1 A MIFTA Zr474%, CLKB {5 5% 1 ¥ X

B 1T E A A7 4% o
3-35 Jh 37 Af SR
CLKA ADA ADB CLKB
Input R P Input
DIA Register - h Register DIB
Memory
Array
»  Output Output <€
oCEA Register (< » Register '«——OCEB
DOA WREA WREB DOB
ISR HRR

P 3-36 SZar 1 AE O X AT 13 5 I B A AR = AN D % —
ANFeh . BB (CLKA)E 56 T im0 A IS ANEWE. 5/ 5 ffige
{55 . BB (CLKBYE S 7 i 0 B L AR . b i A fE s 5

[ 3-36 IL SRR
ADA ADB OCiE
DIA Input .| Memory | Output
Register "1 Array | Register DoB

CL’Z t 1 [

WREA WREB CLKB
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3 G A

3.5 Hr {5 T AL FAL LR

B i ] Bt R
K 3-37 o 1 Hd I P
3-37 B iR AR R
%D WfE
Input .| Memory Output
D! Register [~ ~  Array > Register | > D°
I
OCE

3.5 B F{ESIBIEIR
3.5.1 &y

GW2A %751 FPGA 7= # A F & 1 DSP FER TR . &2 SR 1
DSP fif k5 Znl 3 2 H P i e e A 75 S A B 7R, W FIR, FRT 1145
DSP E AR FFtERefae . RIEMHRE .. FIREN A

DSP 2 ¥ N Thfg:

number or prime number)

®  SUFFA AT A A 55 Bt

BETT

3 FhvE FE RIS EE (9-bit, 18-bit, 36-bit)
54-bit [} A/ HHIZ H T

Z AN TeiL A5 T R LA s e g
WAL 28 (Barrel shifter)
M 5 E S5 B & B B (Adaptive filtering through signal feedback)
B5 ] LA E 31EE (Computing with options of rounding to positive

GW2A 1t'] DSP B HEZ AT BT X A AE 2> FPGA FE %1 . 41> DSP
FEE 5 9 4~ CFU KM B .. B4 DSP & /NI, BN ERICESH
ANHI NV %% (pre-adders), B4~ 18 A7 ik & (multipliers), Fl—A~=%i A/
HARNZ iz H 5 Iu(ALU).

K 3-38 R HITH Y .

DS102-2.1.1
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3.5 e T AL B AR

[#] 3-38 DSP FHE T
AO[17:0] BO[17:0] PADDSUB[L: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
A 4 RE
REG_PADDSUB REGB1 [ Recc |
54
(g INAL 18 |NB1 INC
SBO[17:0] <45
/\\ﬁ/P/;DDSUN[O] PADDSUB[L] o/
\:/'/‘ d '\:/' ) Pre-adder
. PADDO ALUSEL ALUMODE /. PADDL
SIB[L70] INC[17:0]
! 18 A0
SIA[17:0—45 I8
Y REGMBO
MUXMAO MUXMAL
REGMAO 18 MROBO REGMA1 R _
MROAO MROA1 15~ SOPIL0]
18 18
4 v CLK[3:0
, | REG_CNTLI | /4 CLKIE0)
ASEL[1:0] /5> \ , </, CER)
BSEL[L:0] /5> \(/x\ 70 MUXSD 2
e REGSD | &/ RESET[3:0]
ASIGN[1:0]7%> 26MO 26 M1
»SOA[17:0]
BSIGN[1:0] /5> v v 18
REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOAD LOADB| MDI<<18
alusel[6:4] l ‘j—fg alusel[1:0] alusel[3:2] @J—V i
' _MUX 4 > B_MUX
“g7_yl 4
CASI>>18—> M / alumode(3:0] J{M B_OUT
CASI[54:01 755 > ~ LOADA={INC[17:0}INA};
INC —> 5 cout _ LOADB={INC[44:27],INB};
LOADA > = 54 INA={MROB,MROAQ};
o INB={MROB1,MROA1}
RND_INIT—>|
RND INIT-1]
ALU
£e> CASO[54:0]
36
\4
DOUT[35:0]
DSP i A 10K 3-13 fin, WA fEas R 3-14 Fis.
3 3-13 DSP i O3k
Uit 1244 /0 KA Wi
A0[17:0] | 18-bit £ 4 A\ A0
BO[17:0] [ 18-bit Z % A\ BO
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0d

=

3 A

\

3.5 Hy e T A A B

DS102-2.1.1

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
< 3-14 iR FFaak
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

DS102-2.1.1

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

& 3-39 GW2A B4h%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

% 3-40 GCLK &R Fmr=E

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

New/ | 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

VEAVEAVEAVEANS
TTTT
LULLL

Nwss/Nase/Nisa/Ness/

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

il

VAT
7
LLLJ
Nwos/Nese/Nusa/\uss/

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

3-41 DQCE &= E

DQCE
CE | » D Q

»>>CLK
[ CLKOUT
CLKIN [ ?

RN EIRH) GCLK6~GCLK7 H1 DCS(Dynamic Clock Selector)fz i,
K 3-42 Fix, WERZHA] LB CRU 7EPUAN I Bl N 2 ) shas e, %t
AN T Bl

3-42 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, i 3-43 Fias.

& 3-43 DCS Rising Edge #R FTHRFREE

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

RIFE AR R B N RIS N & 0, FEBNEFEm 8 i R 5 %
NHI S, K 3-44 firs.
3-44 DCS Falling Edge #£3 TR FREE
CLKSEL[0] | |

Yitd‘l to clkl at nesxt clkl falling Eugr\

| \At next clkd falling edge cutput goes fo "0 | At next okl falling edge cutput goes to ™07

CLKSEL[1]

CLKD

okt [ 1 I/f__J |
CLKOUT ____________l_f___L__J___I___I__W r

® 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 i ) PLL A RE U S A n] LLER & AN SR, 8L i B AN
ZHCRT LAEAT IS b () 0 3 18 R (5 ARORT 73 A0T) « AL TR o s U R R S e

PLL AR ) 25 M HE ] in  3-45 B
& 3-45 PLL 7rEHE

IDSEL[5:0] ODSEL[5:0]
|
6 {e
| LOCK —
Detector > LOCK
CLKIN » IDIV —»
PFD > —
> CLKOUT
+ —>» VCO —>» VCODIV >
ICP
CLKFB — —>
> CLKOUTP
FBDIV —»| «— LPF »—> PS&DCA >
A A —> 13 —
DIV CLKOUTD3

FBDSEL[5:0] [ > /4

vV Y

SDIvV
> CLKOUTD
| | | fa A fa g

| | 1

|
L O |

RESET RESET_P RESET_| RESET_S DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

PLL (2% 0 (Z 5 0] DB A5 PLL IR Bdm N, ta] DL i i ¢
et LRI RNEME S . EENAME S B E RS Y. PLL MR E ST
PLAANE PLL SRS 5 1 IR, T DU B 282k 2 1) 4 R i s
Ty EIENEME S B EEEE S .

GW2A Z5%1 FPGA 7= i) PLL HEREAN T -
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3 SN2 3.6 I i
® CLKIN Jixji[: 3MHz~500MHz
e VCO EHHEJuLE: 500MHz~1300MHz
e CLKOUT farthMiiZyil: 3.125MHz~500MHz
PLL A %% A B8 CLKIN 3#EAT 402 18 8 CRE AN 43550, tHHE AR .
1. fCLKOUT = (fCLK|N*FBD|V)/|D|V
2. fvco = feLkout*ODIV
3. feikoutp = felkout/SDIV
4, fPFD = fCLKIN/IDIV = fCLKQUT/FBD|V
[ ] fCLKIN ﬂﬂiﬁﬁ)\ﬁ?ﬁ” CLKIN }/szo
® foikour A CLKOUT #ll CLKOUTP &b,
® foikoutn N CLKOUTD i 4h#i%, CLKOUTD SN CLKOUT 43405 i &b .
o forp N PFD %485, fPFD H/IMEA/NT 3MHz.
RO 3@ ik %% IDIV. FBDIV. ODIV. SDIV 45 21| A28 4 % fr i = 5,
PLL ¥ %€ XU 3-15 Aix.
= 3-15PLL #OEN
it 1 R B ik
CLKIN [5: 0] LTI AR ETPN
CLKFB LTPN KL PN
RESET LD PLL & E AL
RESET P LN PLL <l (Power Down) 155
RESET | LN IDIV ZAif5 5
RESET_S LN SDIV Al DIV3 Ehifs 5
IDSEL [5: 0] LTI A1 IDIV AE, JEH 1~64
FBDSEL [5: 0] | %A sha | FBDIV 1H, Vil 1~64
PSDA[3: 0] LTPN BAS ML H] (TR R
DUTYDA[3: 0] | %A B 7 23 L (CF BEVR A 20)
FDLY [3: 0] LIITUN CLKOUTP & iR %
CLKOUT ingan TEARALAN & 2% LG R B s b g
CLKOUTP Lingan T AR 5 2% B R R s b e
N S CLKOUT 8 CLKOUTP 434tk (i1 SDIV
CLKOUTD ity P
S CLKOUT 8% CLKOUTP (14345 8 ( iy DIV3
A
CLKOUTDS | firth SRS, DIV A Ry 3)
LOCK Linfaa] PLL Bl feir; 1 Rp8ieE, 0FRREH
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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 P R B AL e vk 1, aniEl 3-46 B

3-46 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

& 3-46 T LLEH], iR e HCLK [ aa —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
® DHCE: ZI&M &R e getitl, INREZRALT DQCE. wIEhAm
FT I A im0 5 5

® CLKDIV: @il ghoritsitk, 4> Bank 7 —/ CLKDIV.
Rk NP AR A, — B 20 0, BT 10 848 AR AR
DHCS: Az it ek £e4s .
PADCLKDEL: ZhZ&SiER AL, T4 I 808 4 N i
&%,

3.6.4 DDR 7F{i#25#E O ETE DQS

GW2A %741 FPGA 7= i i) DQS 4L 7 an i Bh ek 32 ¥ DDR 17
fit g2 T I Bh 75 R

o 1 DQS N, MILWILIHAED) 1/4 ML
AN RAE TR/ 5 FRE

NN Z IR A MG T

FEA DDR % tH i 2015 5

Y £F DDR3 5 H R 4% il

DQS #ibAT 3 Fh AR, AR EAFK 10 O FEK, K 3-47
I
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3 G A 3.7 K4

[ 3-47 DQS ~=E

DQSIN [ >——

PCLK [ >——
FCLK [ >——
——{ > DQSR90
READ[3:0] :>7%
RCLKSEL[2:0] 3 L DQsWo
DLLSTEP[7:0] Dﬁ > DQSW270

WSTEP[7:0] [ /g DQsS

RLOADN [ > 421:1 [ > RVALIDD
RMOVEL > 8:1 - RBURST
(1]~ gy —
WLOADN [ > ——L___ > RFLAG

WMOVE [ > |
WDIR[ > |
HOLD [ > |

RESET [ > |

— 1> WFLAG

CDRCLKGEN

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

CDRCLKDIV
B Ak B, Thag 5 HCLKDIV 251U,

3.7 £k

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

3.8 /8B

GW2A #41| FPGA F= i P& — ML &R E BN ML, HEGEZD
AN EEH, RTRIES P EAL e P B AL, CFU AT I/O (27 A7 4 44 ]
DR RALT=

3.9 mizAC E

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

GW2A %751 FPGA 7= s 7 2 Felk FE H 1) ITAG Bt B 46, i HF
o FARREE I GowinCONFIG it & %50 : SSPI.MSPI.SERIAL 1 CPU.
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3 45

e
pan

3.10 A N &L TR

A\

I

VEAE BHE S E UG290, Gowin FPGA 54 47 FET E-F

3.10 AR

GW2A £%1| FPGA F= i Nk 7 —/N i W akdik, ZmfEid 28 MSPI 4afs
R AL Ay, AR BRI 3-16 B A W ERdRiE AT U P it
FEALEFBPYE, EEACE TESE, USRI 20 64 FhEf e . it i eh
A ] DL an s A A 2

fou=250MHz/Param.

!

Hrr%y Param NELE 28, JEHElH 2~128, HCHFHEE

& 3-16 R AEIRAY4H L 3R IE T

T A B i B K

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 1 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 [1]7 A dRBRIA % A 2y 2.5MHz...
e [2]125MHz A& T MSPI 4ifi s
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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 B HEAIE
& 41 FExHEKIEE
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 2.375V 3.465V
g (k) . .
Tacom Junction temperature Commercial operation o +85C
Tano ZEIR (LK) -40°C +100°C
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4 WA 4.28SD M AE
EAS Eitipo He/MA PN E ]
Junction temperature Industrial operation
R (L) . .
Tanur Junction temperature Automotive operation -40C +105C
!

S [R5 () S8 AR H F S BB 2% UG 110, GW2A-18 #444F Pinout T 1 UG113,
GW2A-55 24F Pinout Fiit.

4.1.3 BiF EFARIFE
¥* 4-3 BIR EARER
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) O<Vin<ViH(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
AT E{iba w/ME KAE
POR HiJEffi | Power on reset voltage of Vcc 0.65V 0.85V
4.2 ESD ¥ 8E
3% 4-6 GW2A ESD - HBM
A GW2A-18 GW2A-55
QN88 HBM>1,000V -
LQ144 HBM>1,000V -
EQ144 HBM>1,000V -
MG196 HBM>1,000V -
PG256 HBM>1,000V -
PG256S HBM>1,000V -
PG256C HBM>1,000V -
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4.30C MK

a GW2A-18 GW2A-55
PG256E HBM>1,000V -
PG484 HBM>1,000V HBM>1,000V
PG1156 - HBM>1,000V
uG324 HBM>1,000V HBM>1,000V
uUG324D - HBM>1,000V
% 4-7 GW2A ESD - CDM
EL s 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 B S$iE
4.3.1 #EFTEEER DC BS54
R 4-8 HEFTIEEE AN DC Bt
B R it M RAME | WA HOKME
Ll :;g fﬁﬁ)\?}% Hi(nput or | Veco<Vin<Vin(MAX) - 10vA |-
eakage) 0V<Vn<Vceo - 0.01uA | -
TR SE TAZEN/
lpu (/0  Active  Pull-up | 0<Vn<0.7Vcco - -100uA | -
Current)
/O T LR
lpp (/0 Active Pull-down | ViL(MAX)<Vn<Vcco - 100uA | -
Current)
cl I(1%%§3acitance) opF 8pF
Vceo=3.3V, Hysteresis=L2H | - 240mvV | -
Viysr ‘i IR ifi(Hysteresis for Veco=2.5V, Hysteresis=L2H | - 140mV | -
Schmitt Trigge inputs) | Vc,=1.8V, Hysteresis=L2H | - 65mvV | -
Vcco=1.5V, Hysteresis=L2H | - 30mV -
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4.30C MK

KR TR A BAME | AE | RRE
Vceo=3.3V, Hysteresis=H2L | - 200mvV | -
Vceo=2.5V, Hysteresis=H2L | - 130mvV | -
Vceo=1.8V, Hysteresis=H2L | - 60mVv -
Vceo=1.5V, Hysteresis=H2L | - 40mV -
Vcco=3.3V,Hysteresis=High | - 440mVv | -
Vcco=2.5V,Hysteresis=High | - 270mvV | -
Vcco=1.8V,Hysteresis=High | - 125mvV | -
Vcco=1.5V,Hysteresis=High | - 70mV -
4.3.2 B#7SHR
& 4-9 BATSHR
B it AR | AR HAYAE
GW2A-55 100mA
lec Core HLJFHLIR LV fiAs GwoA1s | 35ma
lcex Veox HUEFLI LV JiitAs GW2A-55 | 30mA
lcco I/O Bank HLJ& I (Veco=2.5V) LV R A GW2A-55 | 70uA
4.3.3 /O #HETEHMH
#+ 4-10 I/O #HETLIEFH
P 3R HI Veeo(V) AT RIH Vree(V)
RAME | AME | ROKME | &OME | BME | &K
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 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 3.465 1.3 15 1.7
SSTL33 I 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 1 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 - - -
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4.30C MK

e i X3 RHI Veeo(V) NI AT Vrer(V)
5/ ME R SN B/ ME B SYNEE
LVPECL33E | 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E* 2.375 2.5 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D Il | 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D Il | 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 - - -
!
f# FHl True LVDS #J Bank VCCO Z i3 i% &} 2.5V,
4.3.4 Bif 1/0 DC BB S 454
% 4-11 B 1/O DC BS54
2% Vic Vin VoL Vo lo lon
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 Veeor0.2V |01 | -01
4 -4
0.4V Veco-0.4V 8 8
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 | -12
16 | -16
0.2V Veeor0.2V |01 | -01
4 4
0.4V Veco 0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35X Veco | 0.65 X Veco | 3.6V o |12
0.2V Veeor0.2V |01 | -01
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4 AR 4.3DC HLS R
- Vi Vin VoL Vo_H loL lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)
0.4V Voo 04V 4
LVCMOS15 | -0.3V | 0.35x Veco | 0.65% Veco | 3.6V 8 -8
0.2V Veeo-0.2V | 0.1 | -0.1
0.4V Veco-04V 2 2
LVCMOS12 | -0.3V | 0.35x Veco | 0.65 X Veco | 3.6V 4 4
0.2V Veeo-0.2V | 01 | -0.1
PCI33 03V 03xVeco | 05xVeco | 3.6V S/jco 09xVeeo | 1.5 | 05
SSTL33 | | -0.3V| Vger-0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Veer-0.18V | Vaget0.18V | 3.6V | 0.54V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V | Veer0.18V | Veeet0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V | Vrer0.125V | Vrer+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vegrt0.125V | 3.6V | 0.40V | Veco-0.40V | 8 8
SSTL15 | -0.3V| Vrer-0.1V Vieet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL18 | | -0.3V | Vrer-0.1V Veeet 0.1V | 3.6V 040V | Veeo-0.40V | 8 8
HSTL18 Il | -0.3V | Vrer-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vrer-0.1V Veeet 0.1V | 3.6V | 040V | Veeo-0.40V | 8 -8
HSTL15 Il | -0.3V | Vrer-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
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4 A 4.3DC HL/S s
=
4.3.5 4% /O DC BB 5 451¢
#+ 4-12 4% 1/O DC B 4514
LVDS
ZFR 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
YAN !
V1D _ﬁﬂ ﬁrﬁ\dlj iR (Differential Input Between the Two | £100 - - mV
reshold) Inputs
. Power On or
Iy i N LAt (Input Current) Poaer Off - - +10 | pA
1 7 F - (Output High Voltage B ] ]
Vo for VOP or VOM) Rr =100Q 160 Vv
1% H S (Output Low Voltage B ] ]
Vou for VOP or VOM) Rr =100Q 0.9 v
7= *ﬁ LR (OUtpUt VOltage (Vop - VOM)- Rt =
Vob Differential) 1000 250 350 450 mV
G i R < R P el |
AVop (Change in VOD Between High - - 50 mvV
and Low)
Vos 1 (Output Voltage Offset) (F:/OE 1500\/0“”)/ 211125 |1.20 1375 |V
L=
i %29 A5 4F, (Change in VOS ] ]
AVos Between High and Low) 50 mv
B . Voo = OV 5%
| H K LA ©p. - - 15 mA
s FH % LI b
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4 B 4.4AC FFREFME

4.4 AC Fr¥5

4.4.1 CFU FF&451¢

3% 4-13 CFU BRFESH

" 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 IMEPFF X4
-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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4.5 G FE4k LI Py bR v

Pin-LUT-Pin

Delay TBD | TBD | TBD TBD | TBD | TBD | TBD | TBD
General /O Pin | 15y | +g5 | 18p | TBD | TBD | TBD | TBD | TBD
Parameters
4.4.5 RA@RIRF<FE
= 4-17 AR\ X E
ZFR s /ME A wNE
¢ 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 Hi I Duty Cycle 43% 50% 57%
topyr | HH £ Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.6 PLL X454
5= 4-18 PLL FFa45M
LA f/ME HARE B NE
VCO #i5E i [ 500MHZ 1.3GHZ
3 5 ) 1] 450us 600us
AR 2 180°
ARAL 22 R 22 +/-200ps

4.5 YmiEFE OF FiRE

GW?2A %% FPGA 7= i GowinCONFIG Bt & #4045 : MSPI 5 . SSPI
. CPU #3. SERIAL #z,, iE41%EHES % UG290, Gowin FPGA
A P B T

4.5.1 JTAG R E O FIRE

GW2A Z7%1 FPGA F= i JTAG it B 74 IEEE1532 bniERN
IEEE1149.1 51 A4 bRt

JTAG e B A% A2 W I B B0 SO T #08 GW2A 271 FPGA 7= i It
SRAM 1, i H JE B A k.

JTAG Fmfe i X - & 4-1 Frws o
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4 B 4.5 YmFEiE D bt

& 4-1 JTAG HiFERARFREE

TCK { Ttckftco | : Tickp : Ttckh : Tickl
— ya " e
; i Tips Tiph : Ttckftex
TOI TN y :
A M X 3 ><
™S " ;
i i ><1 X
Do valid data valid data

+ 4-19 JTAG RIFERFFSH

LT BEE X BAME | BKME

Tootoo TCK TRV 2t R 4 (Time from TCK 10ns
falling edge to output)

Tton TCK T @Ji_ﬁﬁ EHE FHISF%E (Time from TCK 1ons
falling edge to high impedance)

Tickp TCK i JE # (TCK clock period) 40ns

Tickn TCK I H~FAf ] (TCK clock high time) 20ns

Tieu TCK B2 ik B P [8] (TCK clock low time) 20ns

Tips JTAG M Af[E (JTAG PORT setup time) 10ns

Tiph JTAG & ¥FHf ] (JTAG PORT hold time) 8ns

4.5.2 MSPI =R O RS FririfE

MSPI Bt B, B FPGA 1oy L8844, it SPI % M L5 AN Flash
[EE-RAER

MSPI 4m e i OR B B 2R 5 A\ M0 Flash 2 5, 75 2887 i eliss fih
& RECONFIG_N %83 T2 il & . GW2A-55 234 3 5 — R B 31K
MSPI it & #:4F, RECE KM, FEER LHEBE K RECONFIG_N %
. GW2A-18 #E S Er ik B 3K MSPI FC & #4F, 38— IR B 20,
FPGA H 3 it 7 MSPI L & #:1E
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4 B 4.5 YmFEiE D bt

& 4-2 GW2A Ef LR FE

VeoMVeoxVeco %

'
wl

x

Tportready

READY

~aze

DOME /*

[# 4-3 GW2A RECONFIG_N fih & it Fr [

RECONFIG_N i £
,# Trecfglw g
READY 5 e £
rTrecfgtrd?n Treadylw 4
DONE Trecfgtdonel -
& 4-4 MSPI RIZRAR FREE
READY £
: Treadytmcsl "
MCS N b /
: |‘ Tmspis # Tmspih .
MO { X
Treaddmck 7 Tmckn ¢ Tmak Tmclkp g
f Tmclkitco
M h valid data }( valid data }{

& 4-20 EFF EEF1 RECONFIG_N ik R F &3

SRR | ZHE X B/ME | BRKE
2 %A READY 1) EFHE TR ZE (Time

Tportready from application of Ve, Veex and Veco to the - 23ms
rising edge of READY )

T RECONFIG_N fil& -~ ki % 2 (RECONFIG_N 2Ens ]

recfohv low pulse width)

RECONFIG_N [ %755 READY 2R H “F I %E

Trectgtrdyn (Time from RECONFIG_N falling edge to - 70ns
READY low)

Treadyiw READY i H ik % J& (READY low pulse width) | TBD -
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4 B 4.5 YmFEiE D bt

SRR | ZHE N BAME | RKE
RECONFIG_N ~[## %] DONE 2% FE~F [ B ZE
Trecigdonel | (Time from RECONFIG_N falling edge to DONE | - 80ns
low)
#* 4-21 MSPI HRZEXNFSH
ZHEa | SHEE N BAME | RKE
Tmclkp MCLK {8 #(MCLK clock period) 15ns -
Tmclkh MCLK 4 = B SF-Ff 8] (MCLK clock high time) | 7.5ns -
Tmcki MCLK 4 B >F 15 [A] (MCLK clock low time) | 7.5ns -
Trmspis MSPI PORT & 7 [i](MSPI PORT setup time) | 5ns -
Trspih MSPI PORT {5 [a](MSPI PORT hold time) | 1ns -
- MCLK "I Fa ity 2 %5 i H e 4E (Time from MCLK | 10ns
melkiteo falling edge to output)
READY L F#5%] MCS_N i H °F i 7] (Time
Treadyms from READY rising edge to MCS_N low) 100ns 200ns
READY EFA#TEIZE—4> MCLK ¥y} [H](Time
Treagymak | from READY rising edge to first MCLK edge) 2.8s 4.4us

B 72 B HESKR, ] MSPI B GW2A K51 FPGA 7= it 174
e, R L LU 4

e MSPI #IO1{##E

bR R R B AT — R gm FEN, RECONFIG N #%4“NON-RECOVERY”
R

o JHAIHTHIYmAE
L S AR I RECONFIG. N — MG HLF ik

4.5.3 SSPI #2338 O B4 FFiRfE

SSPI LB, Bl FPGA fENMEsE, HAME Host i@t SPI #: 0%
GW2A Z%1 FPGA 7= i T & .

SSPI gaFE i Ty B 4-5 Fiw
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4 A 4.5 YmFE L O e br
& 4-5 SSPI SRiIEEA K FE
READY .E
éTready‘(csI M Tesw
SSPILCS_N ——\ %—\
CLKHOLD_M
# Tsspis ” Tsspih ; Teolk o Tsold Wt »
SCLK ——\—/jﬁ : |
‘ Treadytsclk g | Tsclkftco & “m' | Tsclkftex
S0 { valid data X valid data >—
FHORET P 253k 4-22 ik
#< 4-22 SSPI fRIFEA N FSH
SR | SHE XL wME | KA
Teckp SCLK k% E #1(SCLK clock period) 15ns -
Tscikh SCLK i £ i BT B ] (SCLK clock high time) 7.5ns -
Tscik SCLK %Ik HL P [3] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7 [A](SSPI PORT setup time) | 2ns -
Tsspih SSPI PORT R+ [H](SSPI PORT hold time) ons -
- SCLK T B 2 E 4 H I ZE(Time  from SCLK 10
sclkftco . - ns
falling edge to output)
- SCLK "Rt 2140 H = BN ZE(Time from SCLK | _ 10ns
sclkitex falling edge to high impedance)
Tesnhw CSN = PRk 58 B (CSN high time) 25ns -
- READY L7ti%] CSN {H T} 8] (Time from
readytcs| READY rising edge to CSN low)
- READY EFHIEZ—4> SCLK it [ (Time from | o ]
readytsclk READY rising edge to first SCLK edge)
B 7 LR, {F ] SSPIAR AT GW2A &5 FPGA 7= itk AT dm g,
M T 2 AR 25 A
® SSPI#ZI1fifE
S WM BT — R gm AT, RECONFIG_N #4 “NON-RECOVERY”
o I IRIE
o A E A g E I RECONFIG_N —AMEK kb .
4.5.4 CPU 3%
CPU Zwfifi = F, HOST ifiid DBUS # % GW2A #%1] FPGA 7= fhik
ITHTERCE . Bk 72 EREDR, fEH] CPU BLEX GW2A &% FPGA 7 il
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4.5 G FE4k LI Py bR v

HEATYRFE, EFHWL LT %4
e CPU #I11{#ifig

S W IR FE BT — IR I FER , RECONFIG_N # ~“NON-RECOVERY”
RE

o B HIYmIE
T F R ELE A HRAEE I RECONFIG N — /MG HL T ik

4.5.5 SERIAL &1

DS102-2.1.1

SERIAL e B3, Host @il FATHIOXF GW2A 2% FPGA 7= i AT
BE. BT E EBESR, {f] SERIAL # X% GW2A %71 FPGA 7= itk
ITYFE, 7532 LR 244
® SERIAL #11dRE

IR IR B T — R S A, RECONFIG_ N % 5“NON-RECOVERY”

o JRENHIGTE
HHT B 49 E I RECONFIG_N — MG P ik b
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5.1 #Fan4

5.1 B8ty A
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Varll |
®!

KT VEH BRI LB SRS

& 5-1 25t ep & 75 7L fI-ES

GW2A

Product Series —

GW2A

Core Supply Voltage
LV 1.0V

-LV 55

5%%14% BiER

* 2.2 B BAYE.

PG

484 ES

I Optional Suffix
ES Engineering Sample

PIN Number

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

Package Type
LQ LQFP

EQ ELQFP
PG PBGA

MG MBGA
QN QFN

UG UBGA
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5 BFIT 5.2 B EP TR

[ 5-2 2 a2 5 3% R Fl-Production

GW2A - LV §§ E(E 4;874 C7/16/A6
Product Series ——— L Grade

GW2A C Commercial
| Industrial
Core Supply Voltage A Automotive
LV 1.0v Speed

] ] 6 Slowest
Logic Density 7

18 20,736 LUTs 3
55 54,720 LUTs

9 Fastest
—————— PIN Number

Package Type
LQ LQFP

EQ ELQFP
PG PBGA

MG MBGA
ON QFN

UG UBGA

5.2 s fF R ARIR Rl

P R A R I EN] R HEE, sl & 5-3 FroR.
Bl 5-3 BRHHE RARIR R

®
GOWINEZT
Part Number —» GW2A-LV18PG256C7/16

Date Code —» YYWW
Lot Number ——» LLLLLLLLL
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