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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 B~

ARF A RAR RS S&EH T LU =5
GW2A %% FPGA 7= fii: GW2A-18, GW2A-55.

1.3 HX3HH

I B 2 SR M s www.gowinsemi.com.cn TT LA R #EL. BEHUT
FHIGSTHY
DS102, GW2A #%1 FPGA 7= i Eids F it
UG290, Gowin FPGA 7= 4w Fefic & Tt
UG111, GW2A 71 FPGA ;= i 3:) 3 5% T it
UG110, GW2A-18 23F Pinout /it
UG113, GW2A-55 #14 Pinout T/t
UG289, Gowin RAEH (systemlO) H 5w
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http://cdn.gowinsemi.com.cn/DS102-1.9_GW2A系列FPGA产品数据手册.pdf
http://cdn.gowinsemi.com.cn/UG290-1.06_Gowin_FPGA产品编程配置手册.pdf
http://cdn.gowinsemi.com.cn/UG111-1.3_GW2A系列FPGA产品封装与管脚手册.pdf
http://cdn.gowinsemi.com.cn/UG110-1.09_GW2A-18器件Pinout手册.pdf
http://cdn.gowinsemi.com.cn/UG113-1.08_GW2A-55器件Pinout手册.pdf
http://cdn.gowinsemi.com.cn/UG289-1.3_Gowin系统管脚(systemIO)用户指南.pdf

1 RFARFM

1.4 RiE. 4ingiE

1.4 RiG. 4aR&iE
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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
DLL Delay-locked Loop ZEIR B AR
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 Ff%&

2(58)




1 RFARFM

1.5 ORI 5 R

ARiB. JERSTE AFR 4\
UG324 UBGA324 UBGA324 {2
UG324D UBGA324D UBGA324D

1.5 AR FESRIR

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

DS102-2.0

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)
- Rk R AR
~ SRR T AEAR AN A AT B
o TRFZ R A HIFRAS AL 1k 2y
— SCHRRRUG T B DA Re B X AR
- XFFEfERE
e RIEN PLL+DLL %5
~ 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 EFRERIIR

= GW2A-18 GW2A-55
WG (LUTA) 20,736 54,720
AP (FF) 15,552 41,040
A ER S LA 2%

S-SRAM(bits) 41,472 109,440
POR RS BENLAZ 2%

B-SRAM(bits) 828K 2,520K
PR E SN2 B

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

R Z Bt (PLLs+DLLS) 4+4 6+4

/0 Bank &%k 8 8

K 110 % 384 608

L 1.0V 1.0V
ey

(USRI E RSO B O A, 2 SCFF 4 D BIAHIA.

3 2-2 GW2A-18 PLL 53k

kS Gdis nJ I PLL
LQ144l GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
EQ1441 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
MG1962 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
QN88 GW2A-18 PLLL1/PLLR1

PG256 GWZ2A-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 (87)
UG324D | 0.8 15 x 15 - - 240 (72)
7|

R H GW2A #7%1 FPGA =i 3 dn 4 RS 3, 5% 5.1 st s
TR A —E B A F 2 2
e JTAGSEL_N 1 JTAG £ H/FE W, JTAGSEL_N 5| A1 JTAG F#iH 4 451
(TCK. TDI. TDO. TMS) AH[[FIE N 110, ERMEKEE N ITAG FEH 4 4
S| B N 11O B BE O, VEARME BiE 2% (GW2A _ZJI/FPGA /=i #1565 & I F ),
o JTAG EMEH 10 #E /T 40MHz.
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=
5

I

3.1 GEHHER

32%*’@7’1’2’&

3.1 FHEE

DS102-2.0

& 3-1 L2 E
i |os| [0 [ioB| [10B| [10B [I0B| | [
< 1/OBanko & l/OBankl ————» CFU | | CRU | | CFU || CFU || CFU |} CFU
CFU
cru Hu CFU | | CFU | CFU | CFU | CFU || CFU
PLL ‘ Block SRAM | ‘ PLL
5 i S Block SRAM PLL
9 CFU S |
=1 DSP 5|
> cFu o CFU | | CFU | | CFU | | CFU | | CFU || CFU
S| PLL | Block SRAM | PLL | Q| |
] CFU | PLL 2| DEF
] W
PLL | Block SRAM | osc |
cEU L L CFU | CFU | |CFU | | CFU || CFU | CFU
CFU \
< 1/OBank4 & l/OBanks ———» \ Block SRAM PLL
CFU | | CFU | | CFU | | CFU 0sC

K 3-1 5 GW2A #%1] FPGA 7= 5 Mn e B, GW2A-18 fl GW2A-55
AL ERR B E VRN R RNE S H L 2-1. SN — D AT,
HhEE S N AR EL(10B), S E ik T i SBENLAEes (B-SRAM) itk
B S S DSP. PLL %5, DLL %M N .

GW2A #%I| FPGA 77 fh R I 4 BB 40 mT i & Th g %ot (CFU,
Configurable Logic Unit), fEZ8FANEIZIEAT. FI G REHES], ARIARR
ST HAN B . AT EDIRER T (CFU) A DAECE AR (LUT4)
. AR EA AR AR RHES % 3.2 Wil B IEE PR IT.
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3 HitlN

=S
04

3.1 Z5HHE R

DS102-2.0

GW2A 2% FPGA /=) 110 T AnfEas 4, LL Bank N4z K]
4, 3£45H 8 4~ Bank, FriEN BankO Bank7. /O T3 HE 2 F e P AR UE,
BESalY l_]:ﬂf@’c:—tt SDR T/E#:. iEH DDR #:f DDR_MEM 5,
VEANZ BHES % 3.3 Iy N\ 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
(P25 8K/ 18Kbits, SCHF %2 FiC BB R ERL A ﬂééﬁﬂ%':ﬂ% *% 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
NI IRATHED], A~ DSP B & H 9 N CFU HIfi & . &4 DSP & W
NI, HAFERICEE WA NS (pre-adders), i 18 ALk as
(multipliers)fl—~ =H AR ARNZ 4R I2 H BT (ALUSE) . ARG S %
3.5 B T A B,

GW2A #%1| FPGA 7= Wik 7 8iAH A PLL %A1 DLL %, &S fT
A PLL B BEAE AL T LAZE A U B, e ik i B AN R i S 400mT DA T
BREPITR A EE (AR 400 ML AEE . (5 LR ThRE . RIS 77 i N ik
AIgRAE A M PR, SCRF 2.5MHz 3| 125MHz E@Ha“%%ﬁ%?i, i MSPI 4 f¢
fe B AL IR AL . N R IRSE AL T RAR R B, R BT RNE S %
3.5.2DSP #{ER AL E

i I AN HE 5 ALUSEL[6:0]41 ALUMODE[3:0] 7 2l DSP £ fhi%
PER . BRAERIN .
e JykAR(multiplier) X
e ik R n#s(accumulator) iz
o IRVIRA R A
e, 3.10 A A il

AL, FPGA SN E T F & A JwfEAn £ .t (CRU, Configurable
Routing Unit), & FPGA Wi g st ie R o R . i E DIREH o0
(CFU) A1 10B WHHER AT B ML TLIR, %@ | CFU WETTIEA 10B 3
B 5 B o A 2 BRI & = R FPGA B H 3h A2 Bl 164k, GW2A
AHFPGA P2 Sk 244t 7 2 5 105 FH i b k0 2% e, KR W8, R B 2 A,
PAS PR 55 . TR T RMT 2% 3.5.2DSP #E AL &

I WIS 5 ALUSEL[6:0]#1 ALUMODE[3:0] 7 S28i DSP £ it
PRI, HER T
e kg% (multiplier) Bz,
e vk BN (accumulator) 5=
o RILRFN R INA

P, 3.7 K&k, 3.8 &R H EAL .
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3 S A2 3.2 ATHLE T A T
&b —
3.2 AIECEThEER T
AL B DI BE TG (CFU) & ML GW2A 2251 FPGA 77 LR 3 A B s, &4
CFU i mfic & 3% %5 5.0 (CLU) AR 28 B 5 . G (CRU)ZH % . £~ CLU | g4
Al it & ThéE Fr CLS(Configurable Logic Slice)4 sk, Hr ol fic & ThRe i &
TR BT, 520K 3-2.
& 3-2 CFU &= HE
] Carry toRight CLU
CFU ‘
CLU
LUT
CLS3
LUT
CLS2
CRU
CLS1
CLSO0
A
~ canyfromleftcLu
3.2.1 AR EiZiEE T

BRRSCIFREAERR . FAZ BN 2
o LAREHERMA

BAERKRAITUBEECEN > 4 AERR(LUTS), wfseilmiEkk
Hihe:

— AR E ThEE AT E A — N 5 AT E(LUTS).

PN AT B DDA A T EC B R — A 6 A B R (LUTS).

- UANFTECE DhRE A TR E B — A 7 N E R R (LUTT).

J\ANATECE Dhae i (A CFU) AT EC B AU — > 8 S A BRI (LUT8).
o HRIBHMA
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3 G A

3.2 AL ETIRER T

LE A

sy |

- ORIk
o fififdiiat

BEAZBE, AR AT E R AR A (ALY), HIESEBLRL T Dhg:
- IS A

- PR, BRI A A

- RS, BRI THERL DT HEBRAMEE L

FEAECR, A rT B 2 T R 16 x 4 421 93 AR Ui A N LA fif
2% (S-SRAM) B HisfifiBss,

5 SR FPGA U SC R AW AE A SO B 7 AL B S N A7 it 25
(S-SRAM) HIHJGEM . H A7 6t 2% FO B 70 X 2348 g R B 52 RN

A it & ThAE i (CLSO~CLS2) & &5 N 2- /725 (REG), WK 3-3 fiis.
3-3 CLS HiFFE~EE

—D
—CE
—>CLK
— SR
—GSR

#z 3-1 CLS FHER AR5 S

=4 o | ik
D || AR
CE || CLK (A, Ty o o T A G (e 2
CLK |1 | Wb, mREN T AR F R 2
FHE S RN, AR IR 2
o Bk
o HBEM
=R ' e mwmf
o REEM
o EAMELN
SREER, ATRE NI
34 o mIEA
GSR™ 1 e mymEm
o EAREEM
Q O | Huk

DS102-2.0
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3 LN 3.3 B N\ Hir b

® [11{5'5 D MskIE rT LUk B[R — vl i B Dhae i e — B RR A, T DUEEER A T
CRU H#i N . BRI AEE R GBI T, 273875 mT LA b A e o

® [2]CFU H AL E Thfe v i) CE/CLK/SR ¥4 m] A 37 i B ik 4%

® [3]7E GW2A R4 FPGA 7= i, GSR ilid HiELki&Es:, Al CRU.

® [4]SR 5 GSR [l f %k, GSR fA# =LK

3.2.2 T HIFETT

A2 B ot CRU (D g 32 B RPN 5 i«

o WINIEFEIIAE: v CFU KIS S 1R I m AN IRIEFE

o LLBHFIIAE: v CFU M/ (5 St hERcoR &, B4 CFU Wil
EEHE \CFU AR LK CFU M FPGA P4 33 HoAth Th RERE P 2 [A) R 4%

3.3 MINHIHARR

GW2A % FPGA F= 1) 1I0B = E AU 5 1/0 Buffer. /O #2485 LA S AR R
[PIAR 2R YRR e = A58 .t IR, B4 10B $oc s 7 AN 1/0 &
(FRic N A F1 B), "eAI10] DARC & R— 1 205 5%, Wl DR N s 55
B E .

3-4 I0B &5t R EE

Differential Pair Differential Pair
AL AL
7 “True” ucompu \ 7 “True” uCompn \
PAD A PAD B PAD A PAD B
Y Y y y
v v ¥ v
Buffer Pair A& B Buffer Pair A& B
L A 2 Y L 4 2 Y
—H O - |0 —H O - |0
o 6 2o 6 2| o & fBo B ¢
A v A ) 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A Y A [ Y
3?9?95?8? Q 5?9?95?9? Q
SIS =S ABlE=E | SES=E [xXTE=E X
SSB8Svy 5585 v &S£585v S 585 v
Q ~+|Q Q ~+|Q Q ~+|Q «Q ~|Q
v A 4 ¢
Routing Routing

GW2A % FPGA =i I0B T RERF &

HF Bank ) Veco ML
® I # LVCMOS. PCI. LVTTL. LVDS. SSTL LA} HSTL 2% F Hi FFx

i
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3 G A

3.3 Hi N f AR

PRI NG 5 Z B i IE Tl

St A5 5 IR Sh HL R 100 5

PALHIHE 5 Slew Rate 3£

SHEEAS 110 AL K] Bus Keeper. b4/ T4 HiFH &% Open Drain % H!
I I 5

SCRERIERR

/0 1845 L Fr @R, SDR #i\ L & DDR %5 £ fii.

3.3.1 I/O B LRt

DS102-2.0

GW2A R%1 FPGA F= i1 1/0 G145 8 4 Bank, 11 3-5 fT7~, 44> Bank
HISLHT /O HIR Veco. Veco AT LA E N 3.3V, 2.5V, 1.8V, 1.5V B 1.2V,
LQ144 HEE IR Vecozs Fl Veox W R HAE— D, At L HL R ] 1 BN 2.5V,
3.3V, HHMELRIESHEEK 4-2. NCHF SSTL, HSTL %5 1/0 M AbrifE, A
Bank & $& i — NS ) 22 HL K (VRer), P AT DO SRS A 10B N B Veer
PH(ZET 0.5 X Veco), WANEFAMBE Veer FIA(EH Bank LR —41/0
ETIERNINE Vrer HIN) o Veox it L SCHF 2.5V 1 3.3V,

3-5 GW2A iy I/O Bank S R~EE

- | loBank0 | | lOBankl | -
) e}
v us)
2 2
) S

B GW2A B
) o
ve) v}
5 g
5 )

47\ 10 Bank5 \ \losmm \47

GW2A %751 FPGA 7= i AR Bank SRR K F E R E, 55
ity P LR 22 43 FELBEL P b . By L BEL W ¥ AT SSTL/HSTL g N, 78
Bank2/3/6/7 H137#F. Z5r A E AT LVDS A, (U1 Bank0/1 H 3 ¥,
AT RHES % (Gowin ZZ &M (systemlO) 155 )-

Ve
THOH AR RS E RRES LS5 L.

AN[E Y 1O B HARHERT Veco IEER, 03k 3-2 Fiis.
#z 3-2 GW2A A% FPGA @ #HFHMmE /O XA K o ikl B

/O fthibnife | Hdm/Z Bank Vcco(V) i tH KBl fE 77 (MA)
LVTTL33 P 33 4,8,12,16,24
LVCMOS33 B i 33 4,8,12,16,24
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3 N4 3.3 f Ny HH A B
/O % A itE FAN I FE ) Bank Vcco(V) i H IR B BE /1 (mA)
LVCMOS25 BAL i 2.5 4,8,12,16
LVCMOS18 BAL i 1.8 4,8,12
LVCMOS15 B 1.5 4,8
LVCMOS12 b 1.2 4,8
SSTL25 | b 2.5 8
SSTL25 I b 2.5 8
SSTL33_| B S 3.3 8
SSTL33_I B G 3.3 8
SSTL18 | B 1.8 8
SSTL18 I B 1.8 8
SSTL15 B 1.5 8
HSTL18 | B 1.8 8
HSTL18 Il B 1.8 8
HSTL15 | b 1.5 8
PCI33 B 3.3 N/A
LVPECL33E ZEoy 3.3 16
MLVDS25E P=Ya 2.5 16
BLVDS25E Yix 2.5 16
RSDS25E oy 25 8
LVDS25E ZE5y 25 8
LVDS25 FEoy 2.5/3.3 3.5/2.5/2/1.25
RSDS FEoy 2.5/3.3 2
MINILVDS ZEy 2.5/3.3 2
PPLVDS ZEy 2.5/3.3 35
SSTL15D oy 1.5 8
SSTL25D_| oy 25 8
SSTL25D I FEIy 25 8
SSTL33D | Iy 3.3 8
SSTL33D_lI oy 3.3 8
SSTL18D_| oy 1.8 8
SSTL18D I ZEy 1.8 8
HSTL18D | ZEy 1.8 8
HSTL18D I FIy 1.8 8
HSTL15D | Ehy 1.5 8
& 3-3 GW2A HAVEA /O XB KIS AR S

I/O S NbrdE | Bum/ZE4y | Bank Veeo(V) XFFRIBRIAT | REFHE Veer
LVTTL33 2 1.5/1.8/2.5/3.3 & o
LVCMOS33 BA 1.5/1.8/2.5/3.3 & @

DS102-2.0
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3 ZERI A 3.3 Hi N f AR

/O Fg NbrifE | Bim/Z4 | Bank Veco(V) XFFEIBRIADT | —EFE Veer
LVCMOS25 BV 1.5/1.8/2.5/3.3 & o
LVCMOS18 BV 1.5/1.8/2.5/3.3 & o
LVCMOS15 BA v 1.2/1.5/1.8/25/3.3 | & i
LVCMOS12 BA v 1.2/1.5/1.8/2.5/3.3 | & i
SSTL15 B 1.5/1.8/2.5/3.3 %5 27
SSTL25 | BA v 2.5/3.3 7 &
SSTL25 I B S 2.5/3.3 o &
SSTL33 | B S 3.3 % &
SSTL33_I B S 3.3 o &
SSTL18 | B G 1.8/2.5/3.3 % &
SSTL18 I Fi 1.8/2.5/3.3 % &
HSTL18 | BA 1.8/2.5/3.3 e &
HSTL18_lI ek 1.8/2.5/3.3 i &
HSTL15_| B 1.5/1.8/2.5/3.3 %5 7=
PCI33 B Vi 3.3 & &
LVDS ZEoy 2.5/3.3 % &
RSDS Fy 2.5/3.3 o %
MINILVDS ZEoy 2.5/3.3 o 4
PPLVDS ZE5y 2.5/3.3 e o
LVDS25E oy 2.5/3.3 e i
MLVDS25E F4y 2.5/3.3 %5 &
BLVDS25E F4y 2.5/3.3 %5 &
RSDS25E ZEy 2.5/3.3 A o
LVPECL33 ZEy 3.3 A o
SSTL15D Fy 1.5/1.8/2.5/3.3 FD o
SSTL25D | FIy 2.5/3.3 % 5
SSTL25D Il | #% 2.5/3.3 i o
SSTL33D | ZEGy 33 i o
SSTL33D Il | #%4 3.3 i o
SSTL18D | F 4y 1.8/2.5/3.3 % o
SSTL18D Il | #%% 1.8/2.5/3.3 74 o
HSTL18D | ZEoy 1.8/2.5/3.3 74 o
HSTL18D Il | 24y 1.8/2.5/3.3 % 5
HSTL15D | a4y 1.5/1.8/2.5/3.3 %5 5
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3 LN 3.3 B N\ Hir b

3.3.2 /O 1245

K 3-6 5 GW2A %% FPGA 7= i) 11O 345 %0 H 5857 -
3-6 /O iZBEmtH =R E

TCTRL | TCFF >
GND}—»
SER >
IS
TDATA | » OUTFF > }X{
K 3-7 N GW2A Z %1 FPGA 7= S 1F) 11O 32451146 NEB 57 o
[ 3-7 /O iZEMMATEE
[ > ClI
[ > DI

A 4

INFF > DIN
IODELAY b—>

*
» |EM IDES

> —» Rate
Sel L > Q

GW?2A %741 FPGA 725111 110 255 i 4 pl A e i B F
EIREBR

K 3-8 NIEIRfEHL IODELAY. GW2A %1 FPGA F= i 4 110 #htu
47 IODELAY #iHe, M3t 128(0~127) LR, — B IR 8414
18ps.

DS102-2.0 15(58)




3 G A

3.3 Hi N f AR

& 3-8 IODELAY ==&

DI[ »| > DO
DLY UNIT
SDTAP [ -
SETN [ » DLY ADJ > DF
VALUE [ >
B PR i RE IR 11 5 2
o RIS,
o AN, "5 IEM BB — A RIS BUREE O 5 B R A2
IODELAY A~Re[H] B T4 A A% o
I/O HF1Fex

K 3-9 y GW2A £7%1 FPGA 7= i) 110 725tk .GW2A £ %1 FPGA
PR IR 11O FERBE AT AR i N Zr A7 75 INFF. HrH 27 /7 4% OUTFF Al BH

i B 748 TCFF,
& 3-9 GW2A B I/O FEH/~=E

D Q|

CE

CLK

SR

WY

EUAFAR R

CE ] AZwFE A HL P 20(0:  enable) sl & HL A 24(1: enable).
CLK AT DA Ay bR i 5T B ik K

SR A A FE A [FP 155 1 SET/IRESET 2 x4 (disable).

DT AT LA R N 24 2% (register) il & 2% (latch) »

BORFEHL(IEM) 2 FH R BB SR 3y, H T8 1 DDR #3.  fni& 3-10

I
3-10 GW2A & IEM REE

CLK ———
D[ >—— IEM
RESET [ >——

——1{ > LEAD
——<__ ] MCLK
—1 > LAG

DS102-2.0
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3 G A

3.3 Hi N f AR

fREB7E DES R ER fhigiit sk
A 1O AR 1 i B i 2% DES, F& 1 110 TN JT
3. DES 5[ i %m A (125 I e 4% 42 (Clock domain transfer) i du 2 fit
T AR IBURE I B (strobe) B N B R SHs B I B I Re 1. A2
77 (registers) H R HEAT B KAt
5 I el AT T R T R
® JHWNHIELER PR B A ELN DQS K AT HYE KA. HIIRENH T
DDR frfi# &% H

® X T DDR3 frfifi#s % M AnifE, £k DQS H°F (read-leveling) J& X4
HEF L (align).

® M DDR #, 4 DQS.RCLK I T-RFEMS, I ah i ottty 75
LAEH
1> DQS 21t WADDR & RADDR 15 545 [/ —/MHE ) 5 A o du A 4
B,
B 1k38 SER 1R

BN K 1O ISR 1 R R ER AL As SER BEER, EW T /0 BRIRN
v

3.3.3 /O IZETEER

DS102-2.0

GW2A %1 FPGA 7= i i) 110 B R 2 Fh TAEREA . B —Fp TAERLA
T, WOEL O E A E S XA B E i E 5 . MAES. INOUT 5%
L =AmEE SO =S s m e Ee).

EiBiEA

AN P 170 B 3-11 A, BN ES TC. DO LK DI
HiET CRU 52844 N #0iE .

3-11 FFEXTH /0 IBZEERREE
L —

DO[ >—% 10 PAD

DI <

SDR &5

X T @R N, SDRERH T 110 178, WK 3-12 s, A LA
B MEE 11O W FEPERS

17(58)




3 &l

=
5

I

3.3 Hi N f AR

[# 3-12 SDR R TH /O BBEHREE

TCTRL[ > D Q
CE
—1 >CLK
~ SR
DOUT | D Q ﬁ/—»—@ 10 PAD
O_CE | CE
O _CLK | >CLK
OSR[ = SR
DIN < |
LD Q J
ICE[ > CE
| CLK[ > >CLK
ISR > SR

!

o CLKffEES

O_CE # I_CE 7] LAJC & s P Be BRI FEP A fE 5

e [NBIE'S O_CLK Al I_CLK 7T LARCE Ny b FHifvfid & 8 B i iU 5

o RHESGNES O_SR M I_SR WJUECE ARG EN . FPEN . BPEA. 7P EA
A E B AT IhRE s

o  SDR U 1/O f7 5yt n] LARC B i 8 27 /7 45 B Latch.

iEF DDR ##5%,

7EiE ] DDR R T, GW2A %741 FPGA 7= 5 il DA S R m 1 110 3 .
K 3-13 ~iEH DDR i\, PAD 5 FPGA WEZHEEZK AN 1:2,
3-13 I/O iZ%5H DDR MIAREE

D—»

CLK —»

IDDR

/o> QILo]

4 3-14 Y771 DDR ffith, PAD 5 FPGA Il il %1ty 2:1.
3-14 I/O iZ38# DDR it R E

D[1:0] —4>

CLK ——>

ODDR

HQ

IDES4 &3

IDES4 5, ~, PAD 5 FPGA W8 ML N 1:4.

DS102-2.0

18(58)




3 &l

>
&

3.3 Hi N f AR

A\

I

& 3-15 I/O 1238 H) IDES4 N ~=E

D—»
FCLK —»
PCLK — » IDES4 /4> Q[3:0]
CALIB — »

RESET —»

OSER4 &3¢
OSER4 # 3, F, PAD 5 FPGA A2 HIEZR N 4:1,
3-16 I/O iZ48H) OSER4 HytH "= E

TX[L:0] — /5>
D[3:0] —#4>
FCLK —»  OSER4 4> Q[L0]
PCLK —»

RESET —»

IVideo #&5%,
IVideo X, PAD 5 FPGA B H LI N 1.7,
3-17 /O 12381 IVideo MINREE

D >
FCLK ——>
PCLK —» IVideo /4> Q[6:0]
CALIB —»

RESET —»

!

IVideo 1 IDES8/10 ¥ (5 FIAHAR /O FE I8 . dn S FH Bt 1/O kivtE, W 1/O I HHE ASRESEH o
TEIXFME SR, SDR A X AN 5 Xk n] DU A .

OVideo 1&5%,
OVideo #R. T, PAD 5 FPGA W[ H % AN 7:1.
& 3-18 I/O iZ3BHY OVideo MiB~E=E

D[6:0] — 4>

FCLK —>

PCLK OVideo 9

RESET —»
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3 4Efy

=
5

I

3.3 Hi N f AR

DS102-2.0

IDESS &3
IDES8 #:i:, N, PAD 5 FPGA W&l N 1:8.
3-19 /O iZ48H) IDESS N~ E

D—»
FCLK ——»
PCLK —» IDES8 —g> QI7:0]
CALIB —>f

RESET ——»p|

OSERS &3
OSER8 #:, ', PAD 5 FPGA W #iZ#H % 1N 8:1.
& 3-20 1/0 %8y OSERS il ~=E

TX[3:0] —4 >
D[7:0] —4»
FCLK —»  OSER8  —4» Q[L0]
PCLK ——»

RESET ——»f

IDES10 &5
IDES10 # R, PAD 5 FPGA W& HHEZ N 1:10.
3-21 /O iZ4EH IDES10 A TREE

D —»
FCLK —»
PCLK —»  IDES10 4> Q[9:0]
CALIB ——»|

RESET —»|

OSER10 #&5%,
OSER10 %\ F, PAD 5 FPGA WN#FiZ % Ly 10:1.,
[ 3-22 I/O 1238/ OSER10 iy R~

D[9:0] — 5>

FCLK ——»
PCLK ——>»
RESET —>»|

OSER10 — Q

GW2A %741 FPGA 7= 5 32 H4 memory #) 10 2 DR, 30U/ DU £
)\ s e A%, 3% IDDR_MEM/IDES4_MEM/IDES8 MEM #i
ODDR_MEM/OSER4_MEM/OSER8_MEM #f& ..
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3 45 3.3 Hi N f AR

>
s

I

IDDR_MEM/IDES4_MEM/IDES8_MEM 75 E il & DQS ffi i, ICLK i
#: DQS M {55 DQSR90, HRHE ICLK BT £y Hdi 15 N\ 10 £2107
WADDR[2:0]i## DQS % i {5 5 WPOINT; RADDR[2:0]i% 4% DQS Hifi
155 RPOINT,

ODDR_MEM/OSER4_MEM/OSER8_MEM 7 & DQS 1, TCLK &

DQS M 152 DQSWO 5 DQSW270, HARHE TCLK [RIm ey 5 M 10 3
% H

IDDR_MEM #&5%
[ 3-23 10 B IDDR_MEM MfIAT=E

D——>
ICLK ———>

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

RADDR[2:0] — /5>

RESET ——>»

ODDR_MEM &3,
& 3-24 10 23 ODDR_MEM ¥ =

X ——>

D[1:0] —+4 >
PCLK ——» ODDR_MEM — 4> Q[1:0]
TCLK ———»

RESET ——»

IDES4 MEM #&5%
3-25 10 iB4E /Y IDES4 MEM @A T=E

D——>
ICLK ——>
FCLK ——>»

PCLK ———»
IDES4_MEM %> Q[3:0]

WADDR[2:0] —/5—>
RADDR[2:0] — /5>

CALIB ——»
RESET ——»
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3 L H 3.4 IR A B LLE (4 B BE

OSER4_MEM &3
& 3-26 10 218/ OSER4 MEM it ==E

TX[1:0] —4—»
D[3:0] — /4 >

PCLK ——»

OSER4_MEM 45— Q[L:0]

FCLK ———»
TCLK ———>
RESET ——»|

IDES8 MEM &=
& 3-27 10 B3 IDESS. MEM $INFE=E

D——>
ICLK ——>
FCLK ——>»
PCLK ——>

WADDR[2:0] — /5> IDES8_MEM /5> Q[7:0]
RADDR[Z:O]ngy

CALIB ——»
RESET ——»

OSERS8_MEM &=
& 3-28 10 iZ#8 OSERS MEM it =&

TX[3:0] —4 >
DI7:0] —4—>

PCLK ——»

OSER8_MEM —%—» Q[1:0]

FCLK ———»
TCLK ———>,
RESET ——»

3.4 BREFSHEN F g5 iR
3.4.1 @iy

GW2A %751 FPGA F=indefit 7 35 FIHUIRERASBEALAE (25 TTUR . X L7
fifi 2% DL RIS, DATIER, 75 FPGA B . RIFR A
BOik S HEHLIE (%48 (B-SRAMD. 7 FPGA FE15F 4> B-SRAM Hitk 15 ]
3/ CFU [ B . 41 B-SRAM T it & f 1 18,432bits(18Kbits). #2fk 5
P e A X Single Port, XUk 155X Dual Port, £ XU I
3 Semi Dual Port, [{bfEfifastizl, WER FIFO Z&17. f£ FRFBHIH T
B-SRAM HI{5 5 K Dfedthiid .
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3 4Efy

=t
5

I

3.4 BUIRi A FEHLAT i 2 LR

DS102-2.0

FE I BOIRER S BN A s BHEOY L s bE R et 3@ 0t 1 IRk, LR

B-SRAM HAIL )5 Fh I GE «

1 MEELR KR 2N 18,432bits

I 452k #1) 380MHz(#E Read-before-write i, F 230MHz)
i X Single Port
Xt 42 5 Dual Port

£ X 1 #E5, Semi Dual Port

PRt H g a3l ROM

Holls i 2N 1 A% 36 7

VR A B P ER1E Mixed clock mode
AR HUE 55 BF Mixed data width mode

FEXU- 5 LR 800 98 B SR 71T € T e Enable Byte
AL EAL, FFEEEREIR

1E'% 325 Normal Read and Write mode
4625 5 Read-before-write mode

e HH Write-through mode

&
[ ]
[ ]
[ ]
°
°
o ROt Parity Bits
°
[ ]
[ ]
[ ]
°
[
[
°

5 3-4 B-SRAM = ThkE

i I 44 ¢

J7

ik

DIA

A i D EER NS 5

DIB

B i RN (G 5

ADA

A i RS 5

ADB

B I [ HLhEAE 5

CEA

A i L RS RE(S 5

CEB

B i I g RE (5 5

RESETA

A S LA AF g BALAE 5

RESETB

B ¥ w7 ds AL 5

WREA

N

A i L A REAE 5

a(ll

WREB

oif

BLKSEL

B ¥ 3/ S AL RES 5
FAf TR FEE 5

F

|

CLKA

A iy 1B S I E 5

CLKB

B i I B/ 5 I 85 =

OCEA

A i I i H A7 S B A E A5

OCEB

%
B i 1430 H 27 A7 A N PR AL RE(S 5

DOA

B A v

DOB

O
O

Hefedm it B I
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3 SR 3.4 YUIREH S BENLAFfif SR
3.4.2 FHEREICERN
GW2A #2751 FPGA 7= i IR F# A BEHLAE it 2% 7] SCRE 22 b (1) B0k 96

Nz 3-5 FiR.

3 3-5 FHESRACEYIR

B XLty 2 Py Xty 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 2Kx9 2K x9 2K x9

1K x 18 1K x 18 1K x 18 1K x 18

512 x 36 - 512 x 36 512 x 36

3.4.3 Gl ESHEEEEE

GW2A R 51| FPGA 7= i IR UK i 25 M LAT il s AR ] SRR & Bds 48 o
FEHRAE o A Xty AR ORI Oy Xty AR 0, 15205 R 508 o ] DAAS ],
{H B B R 3-6 FIFE 3-7 HIHC B RN H .

+z 3-6 X IR A EHE R ERESR

o = |
3L ¥ -
16K x1 | 8Kx2 4K x 4 2K x 8 1K x16 | 2K x9 1K x 18
16K X 1 * * * * *
8K X 2 * * * * *
4K X 4 * * * * *
2K X 8 * * * * *
1K X 16 * * * * *
2K x 9 * *
1K x 18 * *
eyl
RN 7 RSO,
£ 3-7 W OBEEERIERERETE
B
¥
16K x1 | 8Kx2 4Kx4 | 2Kx8 | 1Kx 16 | 512x32 | 2K x9 | 1K x 18 | 512x36
16K X 1 * * * * * *
8K X 2 * * * * * *
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3 L H 3.4 IR A B LLE (4 B BE

5 % [
S
16Kx1 | 8Kx2|4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2K x 9 | 1K x 18 | 512x36
4K X 4 * * * * * *
2K X 8 * * * * * *
1K X 16 * * * * * *
512)(32 * * * * * *
2K x 9 * * *
1K x 18 * * *

E!
PRI “*7 RN SRR

3.4.4 FH(ERETHREELE

B-SRAM 7 ¥ififE (byte-enables) Ififit. AJ DL AEHE, H
TR B BN 1) 715 5N o T AR B (1) B e 4k 2 AR B - 1T/5 i RB S 5 (WREA,
WREB), & byte-enable Z%i% 1 T B-SRAM (15 #:4F.

3.4.5 REGIThREAC &

FITA I HUIRF S BELAE 6 2551 B-SRAM & T RIS E « BAN T
TS O AR FHRMESS AL, AT L ORAF Bl . 75 BE R IR R A
SRR/

3.4.6 [ElH#4E
o A LR B A BENLIT % SRR M N 2F 17 B RSB BN

o It F A g T T K R A7 g e P e M fg
o M T (74T 55 bypass-able.

3.4.7 FHIGHR

B-SRAM 37 ¢ I LI B &N IAZE it 28 VUG . 72 L FEH, B-SRAM
WETEENUIRAS, IrAEEH TN 0. RS HE A T R i /i 248, ROM.

3.4.8 SR RIERR

B-SRAM K% N 2747 28 1] F R SCRERI D S8 4E, M 277 28 nl DLHAERR
IKER P A7 2k P I T PR R . B-SRAM 24 (1 X3k 11 # /R A5 =X 1] 5k
SCRHRAAE AN I O _E B EAE, WP NS S AN AL S, BEEAEAN
7] B b A 28 () — AN ST S N — AN E L i 1 A R 1 B 1] CASA 58 & 007 1
INEE N
BigOER

7E B TR R, B-SRAM 1] LLE — MRS % B-SRAM #E4T13288 5 #:4E .
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3 254 3.4 HUiR A B LA A

=
5

I

ESHEEY, 5 NKEHE 2S£ 2] B-SRAM KifiiH . SCRFIEH 58
(Normal-Write Mode) #1135 5 2, (Write—through Mode). 4% it 75 17 2% 55 1%
(Bypass)if, #rEds i BLAE Rl — B ) BT . Hiiig [ 2K X 9bit A7 i =X

FER AN 3-29 Fis.
3-29 Bk O F R ER
DI[8:0] —g—>
AD[10:0] —741 >

WRE —»
CE —»

CLK ——> B-SRAM :
—/g—>DO[8:0]
RESET ——>

OCE ———»

BLKSEL[2:0]—/5—# D BYTE_ENABLE

NERAHIH T AR A A A

< 3-8 pin O FMRE EERTIFR
B fic B A HFEDbit) | i | AERE | BURGTE
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
Wim OE=ER

B-SRAM SZHEXU S, LA 3-30 Jyfil, A7 X A v 1Al T 454
o A [ I AR
o A H A 5 AR
o AR HHEEAS
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3 LEH AR 3.4 JolRH A BEHLIF hA 2B

[ 3-30 Wi O FERNIEE
DIA[15:0] —#=—> < DIB[15:0]
: 16 16 ADBI[9:0]
ADA[9:0] —A5> 0

<«— WREB
<«— CEB

WREA —»
CEA ———»

CLKA B-SRAM <«— CLKB
RESETA ««— RESETB
OCEA > OCEB

716;’ DOBJ[15:0]
DOA[15:0
[15:0] €—7=— D BYTE_ENABLE s BLKSEL[2:0]

R 3-9 A T X FAEA NPT A &

% 39 Wik OFEMBEEERTIF
JRAE fic B A FEbit) | wmOB | FEERE | BdEAe
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
B uE kR

TR T Oy 1K X 16bit #1 512 X 36bit #20, 7] 37 35 Bl )2
FEEAE AN [F]— i DA BEMO S H#e/E, RS2 A5, B i M.
& 3-31 (AN m O FHERVIER] 1

DIA[15:0] ——» —
ADA[9:0] #’ <7;10 [9:0]
WREA ———> «—CEB

CEA ———> B-SRAM «—— CLKB

CLKA ————» <«——— RESETB
RESETA ————» «——— OCEB

BLKSEL[2:0 D BYTE_ENABLE DOB[15:0]
75— e :
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3 LEH AR 3.4 JolRH A BEHLIF hA 2B

[ 3-32 (A im O FEENER 2

DIA[35:0] —£—»
ADA[8:0] —~—> <—/g— ADBI[8:0]
WREA ———> <«——— CEB
CEA ——— > B-SRAM <«——— CLKB
CLKA ———>» <«——— RESETB
RESETA ———> <«—— OCEB
BLKSEL[2:0]—~—> D BYTE_ENABLE > DOB([35:0]

% 3-10 A 1 O X R T A A
 3-10 Ak O FHAEC R ATIR

JR i L= AEDit) | EWHOEX | FWRE | BUEALW
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 2Kx9 2,048 9

SDPX9 | B-SRAM_1K_SD18 | 18K 1Kx18 1,024 18
B-SRAM_512 SD36 | 18K 512x36 512 36

RiggEX

B-SRAM T it & if A i fr g e i, il 3-33 Fias. FH Pl A7 i
SRWAEA A, A g AR ORI AR R gs . P BRI ROM
FINES, AV SO . 7R3 4F b YRR T R 5E s AT IR 1 .

3-33 RiFEA FHEER

AD[9:0] —A5—>

CE ——»
CLK ———»

B-SRAM
RESET ———»

BLKSEL[2:0] —4—»
DO[17:0] «—{g—
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3 L H 3.4 IR A B LLE (4 B BE

G4 B-SRAM At & i — 4 16Kbits ROM. % 3-11 F1%1 11 T ROM #i

KT AL E
% 311 REEEEATIS
i e A 8 (bit) fé HOB | s
B-SRAM 16K O1 16K 16Kx1 16,384 1
B-SRAM_8K 02 16K 8Kx2 8,192 2
B-SRAM 4K 0O4 16K 4Kx4 4,096 4
ROM B-SRAM_2K_O8 16K oKx8 | 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 oKx9 | 2,048 9
ROMX9 B-SRAM_1K 018 18K 1Kx18 1,024 18
B-SRAM_512 036 18K 512x36 512 36
E!
(ERIHBHLY, 055 RESET ARHAR(BISUA(B L NEAG
PN

3.4.9 B-SRAM #{E&ER

B-SRAM SC#F 5 PR fEA R, 4G 2 Pz fEii 055 #1520 Bypass
Mode, ¥i/k&kizti= PipelineRead Mode)All 3 Fh 5 45/ 45 = (1E # B #i
Normal-Write Mode, 5 : Write-through Mode, JGiLjE 5.
Read-before-write Mode).

EREER

T I A H A AE A BN IR I Y AT AR N B-SRAM 1 HE AR
MIKLEIER
. FEIFD 5 NAEMGAS I, A3 R A A7 2 o OB 2XnT SRR3R 96 B A K 36
A
FRiE

AN ¥ PR A7 gy, BE PR B AR A7 25 (Memory Array) % H .
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3 4Efy

e
pan

3.4 BUIRi A FEHLAT i 2 LR

A\

I

& 3-34 im0 {hRmORMK DR THRKEER

Af WfE

Input | Memory Output
DI ) Register Array | Register »DO
CLK T
OCE
ADA ADB OEE
DIA Input .| Memory | Output
CLKA—» Register ~ Array | Register boB
WREA WREB CLKB
CLKA ADA ADB CLKB
Input R P Input
DIA ) Register Register DIB
Memory
Array
»  Output Output <€
OCEA ) Register <« » Register ¢ OCEB
DOA WREA WREB DOB
BHERRN
IEEREHEK

XF AN AT IEE S HEAE, i DA IR AR . BAEER A S H
PLAE B3 1

BERR

FEMRETCT, XA im BT S BRI, B NEE S B B A 4
t

Sk R

FEMERETT, XA AT S B AR, JEOR A 2 H BLAE i 1 Y
i, SRS AENMBRTT.
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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 J 37 At
CLKA ADA ADB CLKB
Input N P Input
DIA ) Register e - Register DIB
Memory
Array
»  Output Output <€
OCEA Register < » Register X OCER
DOA WREA WREB DOB
SRR

P 3-36 S~ T 7E D B R 2T A 12 5 e e P AR R Ao % —
ANFeh . BB CLKA)E 56 1 im0 A KIS ANEWE. 5/ 5 ffige
{55 . BB (CLKBYE S 7 i 0 B L AR . b i Al fE s 5

3-36 IEE R #hEz
ADA ADB O(iE
DIA Input .| Memory .| Output
’_> Register "1 Array ”| Register DOB
pop [

WREA WREB CLKB
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3 G A

3.5 Hy e T A A B

B i L1 B R

K 3-37 W 1 R PR

3-37 Eim O AT #hiEs

DI——

CLK

Af WlRE

Input +| Memory Output
Register Array Register

—»DO

A\ 4
—>

OCE

3.5 B F{ESIBIEIR

3.5.1 &N

DS102-2.0

GW2A R7%1 FPGA F= i b 8 B A £ & 1) DSP B EIH . &SR0

DSP fife i 77 a5 2 F P st ge 85 5 075K, i FIR, FFT %114 .
DSP HAR FFtERefae .. RIEMHRE . FIREN A

DSP 3 FF A1 TfE:

3 FhoE BE ek g (9-bit, 18-bit, 36-bit)

54-bit [ A/ HHE H HIT

Z AN Tk A5 T R LA s e g

WAL 28 (Barrel shifter)

L S 5 E I S I (Adaptive filtering through signal feedback)
Iz 50T L H 2 B 1E (Computing with options of rounding to positive
number or prime number)

SCAF AT A2 A A 55 i e

BB

GW2A ] DSP #idHESI| LLAT T X A 72 B4 FPGA FE %1 . &1~ DSP

EL S H 94> CFU HIfi & . £ DSP W N E8IG, BN ERITAEH
AN I 2% (pre-adders), W4~ 18 7 (13632 25 (multipliers), F1—A =% A\
HARNZ iz 5 HIu(ALY).

K 3-38 R HITH Y -
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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
wo' G
MUXB1 v
A 4
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
SB[170] 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]/» feMo 56 M1
»SOA[17:0]
BSIGN[1:0] /5> v v 18
2 REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LoD LOADB| MDI<<18
alusel[6:4] l ‘j—fg alusel[1:0] alusel[3:2] @J—V i
' _MUX < > B_MUX
“gn_y) 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 _» =I| | 754 INA={MROB,MROAO};
o INB={MROB1,MROAL}
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 Yi ]
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

DS102-2.0

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

DS102-2.0

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

P BT IR AT X FPGA EEREMI S H 2R EE, GW2A #J41 FPGA
PR T A R AR R 4 (GCLK), EEERER S a R, BT
GCLK %, 4L THHFIR (PLL). ZEIREFHFRA (DLL). &4 HCLK
F1 DDR F7-fifs 2% 42 VB0 Bk b i 1 DQS Z5 i 8 55 Y

35(58)




3 ZERI A 3.6 4

& 3-39 GW2A B4h%iE
DLL 1/0 BankO 1/0 Bank1l DLL_
| [ B W P B | R
PLL PLL
S B G
@ us]
g g
3 S
PLL PLL
i GCLK [ |
MUX
| |
S s
) ve)
g g
> &
PLL PLL ||| —
o | [ ]l W P B o
LB 1/0 Bank5 1/0 Bank4 RB
D /0 Bank DEDQS I-HCLK

3.6.1 £ FATEhRILE

GCLK £ GW2A F=iF R nAm, AN ZIR, B N%EEMt 8
A GCLK M 4%, GCLK Ry e i 4 ) A0 45 5 FH B i e A N 757 JRR R < 3 A 2 1%
V8, B H R BB NS A T T B B e
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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

CE[ D Q
>~CLK
——{___> CLKOUT
CLKIN J

DQCE

R BIR ) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i,
K 3-42 Fin, WEREH AT LB CRU 7EPUAN N Bl N 2 ) shaS e, %t
AN T Bl

& 3-42 DCS EOr=E

CLKSEL[3:0] [ > />

SELFORCE [ > »
CLKO[ > >

DCS -~ CLKouT

CLKL[ >
CLK2 [ >

CLK3[  >——>

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

BULE M A iE B 80 1 B e e N & 1, {ERnE P 8 i LA 5 #%
N8, i 3-43 Fias.

3-43 DCS Rising Edge £ TR FREE

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

At next clkl rising edge output goes to "1™

CLKSEL[1]

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 #R TR FREE
CLKSEL[0] | |

Yitd‘l to clkl at nesxt clkl falling Eugr\

| \At next clkd falling edge output goes to.™0"

| At next okl falling edge cutput goes to ™07

CLKSEL[1]

CLKD

okt [ 1 | /Lg |
CLKOUT —l|—|_|—|_|—|

® 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 %
v LOCK
Detector [ LOCK
CLKIN > > DIV —>
PFD >
> CLKOUT
+ [—» VCO [—» vCoDIV >
ICP
CLKFB L~ > CLKOUTP
FDIV > l«—{ LPF |e>» PS&DCA >
>
5 4 i D’fv > CLKOUTD3

FBDSEL[5:0] [

TT

| | | | Ja A Ja E T}D o
R

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

PLL 12545 5 n] DUE IS ZMES PLL B AN, o m] DU 5%
it KA RNPME S RN B S B E RS S . PLL BRBHE 57T
PUREANR PLL [ B15 5 B BTSN, AT DUl SR iid 25 1 4 Jm i A
T AN E T B E SRS T
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3 SN2 3.6 I i

GW2A #%1 FPGA 7= ] PLL EREUn -
o HIAMIEKIGE: 3MHz~500MHz
® VCO EwHIFRIIHE: 500MHz~1300MHz
® CLKOUT #ith#iZ s : 3.125MHz~500MHz

PLL 7] % % A B8 CLKIN 3E47 02 2 CRE AR o0 400D, tH B AR R
1. feikout = (fekin*FDIV)/IDIV
2. fvco = feLkout*ODIV
3. feikoutp = felkout/SDIV
4. fepp = foLkin/IDIV = feikout/FDIV
Ve
o forun NHINE 8 CLKIN 4% .
® foikour A CLKOUT #ll CLKOUTP &b,
® foikoutn N CLKOUTD HH4h#i%, CLKOUTD SN CLKOUT 43405 i 4h .
o forp A PFD SAHAIAE

RUATiEIL % IDIV. FDIV. ODIV. SDIV 345 I HH S 5% [ i i s 2,

PLL ¥ I 5€ X n# 3-15 Arzw.
= 3-15PLL #OEN
Uity 1 44 % 5s ik
CLKIN [5: 0] LTIPUN ARk TPN
CLKFB LD LR ETIN
RESET LD PLL &3 &AL
RESET_P LD PLL <l (Power Down) 155
RESET | A IDIV ZAif5 5
RESET_S BN SDIV fil DIV3 Ehi{z 5
IDSEL [5: 0] LN A IDIV AE, JEH 1~64
FBDSEL [5: 0] | %A A FDIV H, o 1~64
PSDA[3: 0] LN B AL IS (B THE A 2D
DUTYDA[3: 0] | %A A 2 A R BT A 20)
FDLY [3: 0] LIITUN CLKOUTP & iR %
CLKOUT Lingan TEARALAN (5 2% bE 1JE 1 s b e
CLKOUTP i T AR 5 2% B R R s b e
K CLKOUT & CLKOUTP 44l 4t (i SDIV
A
CLKOUTD i B
N 5l CLKOUT Bt CLKOUTP f4 45t 44 ( 1 DIV3
CLKOUTDS | Hith SRS, DIV3 A 3)
LOCK Linfas] PLL BE$878: 1 RpaBiE, 0FKnRBt
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3 ZERI A 3.6 I

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 Bankl

Bank? m N j Bani2

Bank6 Bank3

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

M & 3-46 T LLE R, =ikl e HCLK [ aa —4 8:1 i HCLKMUX
i, HCLKMUX BEXAT(T—4 Bank H ) HCLK B2 532 21| HAh AT fo] —
/> Bank |1, IXf#75 HCLK [ 1# FH 58 b =R 3% .

HCLK R LLER 45 FH A FH (K S RE R R4 R o «

® DHCE: ZhaSHUmEm Ptk TRkl DQCE. wah&H)
FTIFIR g I B 5 5

® CLKDIV: EifFf e sikitk, 4> Bank HH —/ CLKDIV. £
A% NI AR, — B 20 S0 4, BT 10 384 AR R b

DHCS: Az it ek £e4s .
PADCLKDEL: ZhZS3EiR AR, FH T4 i B N\ 1 g

55,
3.6.4 TR $IHEEF

GW2A #71| FPGA 7 iR fit T 2ER §UHI5F DLL. DLL ) D) Rt ]
3-47 FR.
) 347 GW2A RIS FIETR R R

RESET —»|

——» STEP
STOP ———p|

DLL
CLKIN ———

——>» LOCK
UPDNCNTL ——|
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3 G A 3.7 K4

CLKIN HIRVEALHE T GCLK FIAHZE ) HCLK.

TR STEP 55 25 2AH40 1 Bank H, 1. M DLL_LT
FEA 155 STEP 4xi% 3] Bank0.Bankl.Bank6.Bank7 ) DQS 1 HCLK.
[F {55 STEP W rl il A2k B A - B 2,

3.6.5 DDR f#{i# 5% O K EIE DQS

GW2A %741 FPGA 7= i) DQS #id 4t 7 an Ny Th ek 32 ¥ DDR 17
fitr g3 T I Bh 75 R -

o 1 DQS fi N, MIPILIHFLD) 1/4 ML
AN BAT PR S FRET

RN R AR A UG S

$2 ik DDR % tH I 2015 =

% ¥F DDR3 5 H K45 il

DQS #ibAT 3 Fh LAFHE, KL AR 10 O K, Wk 3-48
B

3-48 DQS ~EE

DQSIN[ >
PCLK [ >
FCLK [ >
READ[3:0] [ >/ L DQSR%0
RCLKSEL[2:0] [ > /o [ DQSWO
DLLSTEP[7:0] [ — DOSW270
WSTEP[7:0] [ —g— DQS -
RLOADN [ > | ‘211 [ RVALD
RMOVE [ >—— 8:1
RDIR[ >
WLOADN [ > - [ RFLAG
WMOVE [ >
WDIR[ >
HOLD [ >
RESET [ >

00| ~00| ~W| b

——1 > RBURST

——1_ > WFLAG

CDRCLKGEN

CDRCLKGEN AR Frmid b AN, a1 SGMIl. BN E RA
—/> DQS #1 CDRCLKGEN.

CDRCLKDIV
Bfep o, Thee 5 HCLKDIV 251,

3.7 &k

TEJ9%t CRU B RUAM 78, GW2A #41 FPGA i fit 7 Ris+ &
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3 G

N\
o3

3.8 &RE BN

LRV, EH T B RrpbfERE. EEMSREERETRES.

3.8 /EEN

GW2A %71 FPGA F= & — N HE e R E B LML, HiiEEE
SN IR AR, THERSEAE RS BN, CFU M I/O R /725 m]
DL ST E

3.9 fmizAc &

GW2A %741 FPGA 7= i 33 SRAM 4w f2, Fitk, Mk b5 FEEE
N B B SO RIS . 28R, H P T DR YE B B 7 SROK i B U S
{RAFLEANES Flash H. FHLJG, GW2A 234k MAMEE Flash H sz BURE B HE 2
SRAM 1,

GW2A Z7%1 FPGA 7= 7 2 el ftid H 1) ITAG B & B U4, i RF
o Y- FARREE B GowinCONFIG it & #7280 : SSPI.MSPI.SERIAL 1 CPU.
PE B ENE S % (Gowin FPGA 203 4 F2 0 B )

3.10 KGR

GW2A #%1] FPGA =Wk | — N W dndik, dwfid 2+ 8 MSPI ZwfE
RSP AL A I, AR BEE N 3-16 B N ERdRIE 7] LUy H P it
FEOLRT AP, EEECE T/ESE, nTLSR1G 20 64 FhEf e . i i eh
A AT LB an s A S E AR 2

four=250MHz/Param.

E!

Hrvgrsl Param AMLE S8, Yl 2~128, RICHHBAL.

3 3-16 ;AR A6 L ST R TR

LEE LS L5 kS B | AR

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

(15 N AR ER I\t A%y 2.5MHz..
e [2]125MHz ANiEFH T MSPI 4 &5t
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4 BRI 4.1 TAE%ME

S

Varl |
FE!

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

< 4-1 B HEKIEHE

e ik wAME | BKME
Vee % -0.5V 1.1V
VeepLl BYAHEA L -0.5V 1.1V
Vceo I/0 Bank H.J% -0.5V 3.75V
Veex LIV -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature iR -40°C +125°C
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4 HREE 4.2ESD YEfE
F42HEFELEER
E S EiP4 B/MHE N
Vee 1% 0.95V 1.05V
VeepLLix paseriR b EE N R NE 0.95v 1.05Vv
VeepLLrx PEpuR: VBN REENE 0.95Vv 1.05V
Vceo I/O Bank HiJ%& 1.14v 3.465V
Veex il By LI 2.375V 3.465V
g (%) . .
Tacom Junction temperature Commercial operation | C +85¢
ZEIR (LK) . .
Tane Junction temperature Industrial operation -40¢C +100C
SR (F AR . .
Taaur Junction temperature Automotive operation -40C +105C
E!

ENGEaR R R G AR Yo

2% (GW2A-18 #$1F Pinout F/#}) Fl

{GW2A-55 Z1:

Pinout F1).
< 4-3 BFE AR

e Eiiip% /ME JUARME I=IN]
HJR R BT R
Trave | (Power supply ramp rates for | 0.01mV/us | - 10mV/us
all power supplies)
T+ 4-4 PIRR AT
e iR %1t /0 57! NI
i N R LI
Ihs (Input or 1/O leakage current) O<Vin<ViH(MAX) Vo 150uA
i NI LA TDI, TDO,
Ins (Input or 1/0 leakage current) 0<Vin<ViH(MAX) TMS,TCK | 120UA
3% 4-5 POR %54
ZFR it /M =N}
POR HiJEffi | Power on reset voltage of Vcc 0.65V 0.85V
4.2 ESD ¥ 8E
% 4-6 GW2A ESD - HBM
At GW2A-18 GW2A-55
QN88 HBM>1,000V -
LQ144 HBM>1,000V -
EQ144 HBM>1,000V -
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4 BRI 4.2ESD ¢
a GW2A-18 GW2A-55
MG196 HBM>1,000V -
PG256 HBM>1,000V -
PG256S HBM>1,000V -
PG256C HBM>1,000V -
PG256E HBM>1,000V -
PG484 HBM>1,000V HBM>1,000V
PG1156 - HBM>1,000V
UG324 HBM>1,000V HBM>1,000V
UG324D - HBM>1,000V
% 4-7 GW2A ESD - CDM
Era 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
uUG324D - CDM>500V
R 4-8 HFTIEEERNERE SHEHYE
R it M RAME | WAE | HOKME
Ll 110 i NI B (Input or | Veco<Vin<ViH(MAX) - 10uA -
I/O leakage) 0V<Vin<Vceo - 0.01uA | -
/O i Hi
lpy (/0 Active Pull-up 0<Vin<0.7Vcco - -100uA | -
Current)
I/O T LR
lpp (/0 Active Pull-down ViL(MAX)<Vin<Vcco - 100uA | -
Current)
¢l I(/I%E%;f;acitan(:e) opF 8pF
N _ Vceo=3.3V, Hysteresis=L2H | - 240mvV | -
Vit @iﬁﬁiﬂ?gﬁ%?ﬁsgor Veco=2.5V, Hysteresis=L2H | - 140mv | -
Vcco=1.8V, Hysteresis=L2H | - 65mV -
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4.3DC

KR ik FAF BAME | M| HOKME
Vceo=1.5V, Hysteresis=L2H | - 30mv -
Vceo=3.3V, Hysteresis=H2L | - 200mv | -
Vceo=2.5V, Hysteresis=H2L | - 130mvV | -
Vceo=1.8V, Hysteresis=H2L | - 60mVv -
Vcco=1.5V, Hysteresis=H2L | - 40mV -
Vcco=3.3V,Hysteresis=High | - 440mVv | -
Vcco=2.5V,Hysteresis=High | - 270mv | -
Vcco=1.8V,Hysteresis=High | - 125mvV | -
Vceo=1.5V,Hysteresis=High | - 70mV -
+ 4-9 E#7SHR (Static Supply Current)
e i3 R S R
e Core HiJE LI LV Bk GW2A-55 100mA
GW2A-18 35mA
lcex Veex FIR LT LV fRA GW2A-55 | 30mA
leco /0 Bank HiJ§ HLIfL(Veco=2.5V) LV fRA GW2A-55 | 70uA
4.3 DC BS 4§
#+ 4-10 I/O #HETLIEFH
e MR Veco(V) NI RIEY Vrer(V)
BoME | BmAEME | B BAME | BRI | BKE
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 1.5 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_1I 2.375 25 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 15 1.7
SSTL33 1l 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 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
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4.3DC

e 3T RZAY Veco(V) NI RIAY Vrer(V)
BAME | mAEE | Bl | BME | A | Bl

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 15 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D i 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_lI 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D _lI 1.71 1.8 1.89 - - -

* 4-11 10B Bix DC S 454 (I0B Single - Ended DC Electrical Characteristic)

LK ViL Vi VoL Vo_H lo lon
Min | Max Min Max | (Max) | (Min) (mA) | (mA)

4 -4

8 -8

LVCMOS33 0.4v Vceo-0.4V | 12 -12
LVTTL33 -0.3v| 0.8V 2.0V 3.6V 16 16
24 -24

0.2v Vceo-0.2V | 0.1 -0.1

4 -4

8 -8

0.4v Vceo-0.4V

LVCMOS25| -0.3V| 0.7V 1.7V 3.6V 12 -12
16 -16

0.2v Vceo-0.2V | 0.1 -0.1

4 -4

0.4v Vcco 0.4V | 8 -8

LVCMOS18 | -0.3V 035XVCCO 065XVCCO 3.6V 12 12
0.2V Vceo-0.2V | 0.1 -0.1

4 -4

0.4v Vceo-0.4V

LVCMOS15| -0.3V 0-35XVCCO 0-65XVCCO 3.6V 8 -8
0.2v Vceo-0.2V | 0.1 -0.1
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4 SRR 4.3DC B AR
g% V||_ VIH Vo|_ VOH IOL IOH
Min | Max Min Max | (Max) (Min) (mA) | (mA)
2 -2
0.4v Vceo-0.4V
LVCMOS12 | -0.3V| 0.35 x Vceo 0.65 x Vceo 3.6V 4 -4
0.2V Vceo-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3 X Vcco 0.5 X Vceo 3.6V 3’1 X 0.9XVceo | 1.5 -0.5
CCo
SSTL33 | -0.3V | Vgrer-0.2V Vgert0.2V 3.6V | 0.7 Vceo-1.1V | 8 -8
SSTL25 | -0.3V | Vgree-0.18V Vgreet0.18V | 3.6V | 0.54V Vceo-0.62V | 8 -8
SSTL25 1l | -0.3V | Vger-0.18V Vreet0.18V | 3.6V | NA NA NA NA
SSTL18 Il | -0.3V | VRer-0.125V Vrert0.125V | 3.6V | NA NA NA NA
SSTL18 | -0.3V | Vgree-0.125V Vgreet0.125V | 3.6V | 0.40V Vceo-0.40V | 8 -8
SSTL15 -0.3V | Vgrer-0.1V Vgeet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 | -0.3V | Vger-0.1V Vgeet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 Il | -0.3V | Vger-0.1V Vgeet 0.1V 3.6V | NA NA NA NA
HSTL15 | -0.3V | Vger-0.1V Vgeet 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
 4-12 /O E4%r DC H5 4514 (10B Differential Electrical Characteristics)
HFR Py R 2% A /)N WA mK | B
BN H
Vina,Ving (Input Voltage) 0 2.4 Vv
ey L RIPNGENAS Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
. N . . Difference
YA N
V1HD _ﬁﬂ iﬂf})}éj FR (Differential Input Between the Two | £100 - - mV
reshold) Inputs
. Power On or
Iy i N it (Input Current) Power Off - - +10 | pA
5y H1 v HB ST (Output High Voltage B
Vor for VOP or VOM) Ry =1000 1.60 |V
5y H1 % HE S (Output Low Voltage _
Vo for VOP or VOM) Ry =1000 0.9 v
ZE A4 H R (Output Voltage (Vop - Vom), Ry =
Vob Differential) 1000 250 350 450 mV
ZE R H R AR
AVop (Change in VOD Between High - - 50 mV
and Low)
Vos %y 4 25 (Output Voltage Offset) S/OE :86‘3”)/ 2 1.125 |1.20 |1.375 |V
7=
i H ARk (Change in VOS
AVos Between High and Low) ) ) S0 mv
. . VOD =0V W‘jﬁ%iﬁ
| I m . - - 15 mA
s R T
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4 B 4.4 FF Rk

4.4 Frx45E
4.4.1 NEPFXFE

3 4-13 CFU AL FSH

" LR :
4275 ik — Ef
Min Max
tLUT4_CFU LUT4 ﬁﬁ(LUT“- delay) - 0.337 ns
tLuTs. cru LUT5 ZEIE(LUTS delay) - 0.694 | ns
tLute_cru LUT6 %EIS(LUTG delay) - 1.005 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delaY) - 1.316 ns
tLuts_cru LUT8 ﬁl&(LUTS delay) - 1.627 ns
‘ B AL/ AL B EFAF 4 i N [A] (Set/Reset to | 0.93 ns
SR_CFU Register output) '
) IR e 38 27 A7 2% % tH S 1E] (Clock to Register | 0.38 ns
CO_CFU output) :
3R 4-14 B-SRAM AAEREIFS 3
S ] e Q v X
SR Hiih I Hfir
Min Max
) I 3] 452 1k /KR i B i E] (Clock to | » 55 ns
COAD_BSRAM output from read address/data) '
) I 1) 27 47 2= % 5[] (Clock to output | 0.28 ns
COOR_BSRAM from output register) '
%< 4-15 DSP NIRRT FEH
e PR o
frr
R Eiiip e Max =<K [y
I b 1) %5 N\ 27 A7 2% 11 18] (Clock to output
tcoir_psp - 2.40 ns

from input register)

. I B B 7K & A7 A% 1IN [A] (Clock to output | 1.20 ns
COPR_DSP from pipeline register) '

‘ I B 34 HY A7 A7 4% BN [A] (Clock to output | 042 | ns
COOR_DSP from output register) '
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4 A HE 4.4 FF Rk
4.4.2 v ERFF LS
= 4-16 M ERFF X FFY
‘ 8 7 6 ‘
ZFR Wi | 28 : : : FALAT
Min Max Min Max | Min Max
Clocks TBD |TBD |TBD TBD | TBD | TBD | TBD | TBD
Eg;'yUT'P'” TBD |TBD |TBD TBD | TBD | TBD | TBD | TBD
General /O Pin | 15y | 15 | 18D | TBD | TBD | TBD | TBD | TBD
Parameters
£ 4-17 FA WA L5
LR i B /ME A RNME
‘ s R E AT (0 to+ 85C) 106.25MHz | 125MHz 143.75MHz
MAX T R R 6 (-40 to +100°C) | 100MHz 125MHz 150MHz
tor iy 8k Duty Cycle 43% 50% 57%
topyr | M4 Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
5 4-18 PLL Fra&4344
2R f/ME HARE B NE
VCO 8 vt H 500MHZ - 1.2GHz
3 5 ) 1] - 450us 600us
ML Z - 180° -
FRAS 221 22 - +/-200ps
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4 B 4.5 YmFEiE D bt

4.5 dmiziE O PR

GW?2A %% FPGA 7= i GowinCONFIG it B X B35 : MSPI X . SSPI
. CPU . SERIAL B, VE4I%ERHES % UG290, (Gowin FPGA
ARG P & T Do

4.5.1 JTAG HER O FirfE

GW2A %71 FPGA 7= i1 JTAG Bt B 54 IEEE1532 FrifEAll
IEEE1149.1 i1 A9 4tibriE

JTAG B & 45 XA B B 2 SO T 408 GW2A R7%1 FPGA 7= i i
SRAM H1, i H 5 G B A k.

JTAG Fmfe i X - & 4-1 Frzs o
[# 4-1 JTAG mEFEEARFREE

TeK i Ttckftco ; Ttckp Ttckh : Tickl
P N N e
; i Tips Tiph : Ttckftcx |

TDI W W X 3 X

™S Yt ;
K| X X X

0O valid data valid data

] 4-19 JTAG HRIZEEFFEH

LT | B wAME | KA

- TCK T BT 2%t i i 2E (Time from TCK 1ons
tokitco falling edge to output)

- TCK " B& I 24 H miBEE 2 (Time from TCK 1ons
tekftex falling edge to high impedance)

Tickp TCK 4 E ] (TCK clock period) 40ns

Ttckn TCK i g H PR ] (TCK clock high time) 20ns

Tiew TCK I Pt ] (TCK clock low time) 20ns

Tips JTAG & i (JTAG PORT setup time) 10ns

Tiph JTAG I Ff[A] (JTAG PORT hold time) 8ns

4.5.2 MSPI R IEOM FiRE
MSPI Bt B, Bl FPGA E N F884F, i@id SPI #1033 \4hE Flash
S HL I B

MSPI Zi FEAE AR BC B #0805 A\ SME Flash 2 J5, 75 2R il fid
% RECONFIG_N it (T # AL E . GW2A-55 3 1 30—k 1 ah iy
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4 A 4.5 YufEHz O 7 bRtk
MSPI BB #:/E, WRECE LM, FTEEH LHEE AR RECONFIG_N %
HE. GW2A-18 23 14FCRFM X H 3 MSPI FC B 4E, W3R — IR E R,
FPGA B3I GHAT MSPI L& R 1E .
4-2 GW2A Ef LR FE
WeeVeoxNVocoo I,Z
* Tportready =
READY ]v:
DOME /
4-3 GW2A RECONFIG_N fil1 % B [
RECONFIG_N N o
# Trecfglw »
READY 5 \ £
?Tre::fgtrd?n Treadylw ’
DONE Trecfgtdonel "
44 MSPI RIZEA N FREE
READY £
| Treadytmcsl .
MCS_N e /
! Tmspis Tmspih :
Treadytmclk N‘ Tmclkh h' Tmclkl . Tmclkp ’:
MCLK m
: Tmclkftco
M { valid data X valid data A
7% 4-20 E¥ BRI RECONFIG_N il & S
SR | SHE X BAME | BKE
e 25 F3] READY B _EFHERIRT ZE (Time
Tpotready | from application of Vcc, Veex and Veeo to the - 23ms
rising edge of READY )
RECONFIG_N fik H P ik % 2 (RECONFIG_N
Trecfglw . 25ns -
low pulse width)
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4 BURE 4.5 G i br ik
SR | ZHE X RAME | RKNE
RECONFIG_N FP&iE3] READY AR HL - i i 48
Trecfgtrdyn (Time from RECONFIG_N falling edge to - 70ns
READY low)
T readyiw READY {i% Hi~F ik %5 & (READY low pulse width) | TBD -
RECONFIG_N ~[## %] DONE 2% FE~F [P B ZE
Trectgtdonel (Time from RECONFIG_N falling edge to DONE | - 80ns
low)
#* 4-21 MSPI HRZEXNFSH
SR | ZHEE X RME | &RKE
Tmclkp MCLK B 4£f & #(MCLK clock period) 15ns -
Tmekn MCLK I = B3P ] (MCLK clock high time) | 7.5ns -
Tmelki MCLK H % B ~FFf 8] (MCLK clock low time) | 7.5ns -
Trnspis MSPI PORT & 71 [a](MSPI PORT setup time) | 5ns -
Trmspih MSPI PORT {45} [a](MSPI PORT hold time) | 1ns -
T MCLK "~ B 2 Kt 4 15 4E (Time from MCLK | 10ns
melkfico falling edge to output)
READY L 7F¥5%] MCS_N A H 7 I ] (Time
Treagymesl | from READY rising edge to MCS_N low) 100ns | 200ns
READY EFA#TEIZE—> MCLK ¥y} [H](Time
Treasymek | from READY rising edge to first MCLK edge) 2.8ps 4.4us
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B 72 B HESKR, ] MSPI B GW2A K51 FPGA 7= it 174
e, R L LU 4

e MSPI £ 11#fE
S VIR R AR BT — R Zm AR, RECONFIG N #5“NON-RECOVERY”

W&

o JEAHTHIYmAE
R S AR I RECONFIG. N — MG HLF ik

4.5.3 SSPI &R 1= O FirE
SSPI LB, Bl FPGA fE NMEsE, HAMIE Host i@id SPI #: 0%

GW2A Z7%1 FPGA 7= i T & .
SSPI g A e B 4-5 s
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4 A 4.5 YmFE L O e br
[ 4-5 SSPI 4rFEIR AT P &
READY .E
éTready‘(csI M Tesw
SSPILCS_N ——\ %—\
CLKHOLD_M
) Tsspis ” Tsspin " Tsclk A Tsclkl o ¢
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
ZHAR | ZEE X BME | RAME
Teckp SCLK k% E #1(SCLK clock period) 15ns -
Tscikn SCLK i B P ] (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 -
Tsspin SSPI PORT fR##H}[E](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,
7 2 LA 55
® SSPI#ZI1fifE
IR IR BT — R g FEI, RECONFIG_N #%5y “NON-RECOVERY”
o EEF I gmIE
o B A R TE T I RECONFIG_N — /MK HL P ik .
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

DS102-2.0

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 BT IRE R 5.1 &4

5%%14% BiER

5.1 et

B 5-1 B& e & 75 AR BI-ES
GW2A - LV 55 PG 484 ES

Product Series —— I Optional Suffix
GW2A ES Engineering Sample
Core Supply Voltage PIN Number
LV 1.0V
Logic Density Package Type
18 20,736 LUTs LQ LQFP
55 54,720 LUTs 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 55 PG 484 CT/I6/A6
Product Series — L Grade

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

6 Slowest

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

7
8
9 Fastest

PIN Number

Package Type
LQ LQFP

EQ ELQFP
PG PBGA

MG MBGA
QN QFN

UG UBGA

5.2 &3 AR IR R B

iz A PR AR R N TSR, ol 5-3 .
B 5-3 B R ARIR R B

([
GOWINET
Part Number —» GW2A-LV18PG256C7/16

Date Code —» YYWW
Lot Number — LLLLLLLLL
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