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GW2A %% FPGA 7= fii: GW2A-18, GW2A-55.

1.3 HX3HH

I B o SR S hitp://www.gowinsemi.com.cn T DL R#;. 7
F LU AH ISR :
GW2A Z%I] FPGA 7= 5 B4 11t
GW2A Z %] FPGA 7= i 4 FEAC B Tt
GW2A #7%1 FPGA 7= i It 25 58 I it
GW2A-18 #F Pinout F/iit
GW2A-55 #+fF Pinout F/iit
® Gowin RGE I (systemlO) H 48

1.4 Ki&\ FEREIE

# 1-1 Py T ARFM A I ARA S ARE . FAREE S A SRR .
£ 1-1 Rig. G5RIE

RiE GigTH /S P
FPGA Field Programmable Gate Array | 4% ] 4w fs i 1[5 5]
CFU Configurable Function Unit AL E Y)REH T
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1RTAFM 15 HARXRERIR
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SP Single Port g
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TDM Time Division Multiplexing i 5 H
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1.5 FARZ SRR

P PSR T AR SCRE AR AR A A T B )
M EZESAFEKAR:

M4k:  http://www.gowinsemi.com.cn
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o SARIRALE R T3 B ERERRET X FPGA TR IF KM d%, i
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SRR Rl AR
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HSTL18 1, Il, HSTL15 I; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE
- RAEENAG 5 RIR R R
- ZF4amA. 8mA. 16mA. 24mA ZIRENfRE
- AtHEIHE S Slew Rate &
- PR S S IR A F R I
- WA 11O 1RSI ) Bus Keeper. i/ Rz ELFH & Open Drain
fi HH e
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o =ERE DSP Fith
- R E TR
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- XFREA IR
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- SRR AR AN A AT RS
o TRFZ R A HIFRAS AL 1k 2y
— SCHRRRUG T B DL R B X AR
- XFFEfERE
e RIEN PLL+DLL %5
- SRURTER IR, o AANAR RS
- ARy 4 YR
o JnfEMt B
— XHRITAG BB
- 3ZFF 4 7 GowinCONFIG Bt E5: SSPI. MSPI. CPU. SERIAL
- SCRRER I SO N R A

22 FRERIIR

= GW2A-18 GW?2A-55
W HIT(LUT4) 20,736 54,720
A7 2% (FF) 15,552 41,040
AT N E S BEN AL 2%

S-SRAM(bits) 41,472 109,440
HUR B S BEN A it 2

B-SRAM(bits) 828K 2,520K
HolR s SN A7 20 H

B-SRAM(") 46 140
Jei:#%(18 x 18 Multiplier) 48 40
BAHFA(PLLS+DLLs) 4+4 6+4

I/O Bank A%k 8 8
wZ 10 317 605
HE 1.0V 1.0V

& 2-2 GW2A &% FPGA FREFEMEAXRAA 110 E2

S Ei']‘fﬁ) ﬁ]:z) GW2A-18 GW2A-55
LQ144 0.5 20 x 20 117

PG256 1.0 17 x 17 204 -

PG484 1.0 23x 23 3172 317?
PG672 1.0 27 x 27 384° 3842
PG1156 1.0 35 x 35 605

!

o [113CH4H GW2A 741 FPGA F=ihf#m v R A S5 7, 1525 5.0 S ds
o [2 FeoR ] — 35 25 (AN R B TR 25
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3.1 FHEE

& 3-1 B erEE
o8| 0B |ioB| [10B [10B [10B| | o
< 1/0Banko & I/OBankl ——» CFU | | CFU | | CFU | | CFU 1) CFU | | CFU
CFU
I T I CFU | | CFU | CFU | CFU | CFU | CFU
R Block SRAM K
5 T 5| Block SRAM PLL
1 DSP S|
> cFU | o CFU | | CFU | | CFU| | CFU || CFU | CFU
S| PLL | Block SRAM | PLL | Q|
] CFU | PLL % DsP
YL | Block SRAM | 0sc §
l cEU i CFU | CFU | | CFU | CFU | CFU | | CFU
CFU
< 1/OBank4 & l/OBank5 > Block SRAM PLL
CFU | CFU | CFU| CFU osc

K 3-1  GW2A #7%1 FPGA 7= &5t n e &, GW2A-18 fl GW2A-55
BAENERBEE N RRNE S E R 2-1. SN — DN EE AT,
AN E RS N AR (10B), # AR T ERSBENIA g R (B-SRAM) HEHL,
s S FR Y DSP. PLL %35, DLL %A A &3 .

GW2A Z7%1 FPGA 7= i 3 A () 41 35843 A vl ic B Th g ¥R 6 (CFU,
Configurable Logic Unit), fEZ8FANEIZIRAT. FIEREHES], ARIARR
AT BRI ECA A . PIECE DIREE T (CFU) Al DAL E &R (LUTH)
P, FARBEA A 2 . M ERIE S 3.2 AL E IIRE L IT.
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GW2A 2% FPGA /=) 110 T AnfEas 4, LL Bank N4z K]
4%, 45554 8 4~ Bank, Frid:Jy BankO~Bank7. /O % 37 # £ M ~FAn i,
YRR E TAER L. SDR TAE#z0. i@ DDR #zf DDR_MEM 5,
TEI RIS 2% 3.3 M\ A

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

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

GW2A Z41 FPGA /=i A T BUHHE PLL BEU6AI DLL %5, ®af S
& PLL BLERAESSIR A I ALR & B B4R, T3 e B A [ 39 2 2 n] DAOEAT IS
PR B (AN 2 0) . AL o5 2 LIRSS ThRE . (RIS i AT
A A A ARR, SCHRF 2.5MHz ) 125MHz [ BT, O MSPI 4ifE
Hc B A SR PERT Bl o Y dRIRIE O PTG AR 1O FH P I B, RANBERNE 255 3.6
IFEP . 3.10 H A TR

A, FPGA SN E 7 FE BIA JfE A 2 5. 76 (CRU, Configurable
Routing Unit), & FPGA W AT A SHilfe B R . RLE DIRE T
(CFU) #110B NEBHES A ML TR, i@ 7 CFU NEHTUEAN 10B A8
()32 3 BT IR o AT 2 TT s nT I = = Sk FPGA B B 3 A . 1h4h, GW2A
Z51 FPGA 77 il #7328 145 FH sk WX 4 B3 R, K2R WU, 4 B 2 A6,
DLR AR T4 . VYRR R TS % 3.6 N4, 3.7 K&, 3.8 &mE B,

3.2 AJECEIhRE R T

DS102-1.03

A i B Th RE 876 (CFU) 2 M L GW2A 271 FPGA P2 i R A B g, 4
CFU Hi 7] it & 1% 48 F. T (CLU) AT 48 B3 54 76 (CRU) 4 k. B4~ CLU H YA
AL & UifE F CLS(Configurable Logic Slice)ZH %, :Ha] lit & Dhhg s
EREMFAE, ES LA 3-2.
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Carry to Right CLU

CFU
CLU
LUT
CLS3
LUT
REG
CLS2
CRU
CLS1
CLSO
LUT REG
A
T Gamyomiecu |
3.2.1 AIEC BB T
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PHRESFFREARA R . FARZ AN S5
o LAREH RN

BABRE TG E N — 4 AR (LUTS), ATl s E ek
hte:
— AT E Thae F AT E A — > 5 AT E(LUTS).
PN ATEC B Thae il B s — > 6 M AT E(LUTE).
VOASPTEC E DI RE A T BC B R — A 7 B AR R (LUTT),
J\ANFTECE Dhae Fr (B4 CFU) AT IC B s — 4> 8 S A B R (LUT8).
o HRIBHMA

iGN R, BRI E EAZHBA(ALY), FHESSILLL R Dhge:
WERREIE A
THEES, BLREINTTE A A A A
Eeias, A THE. N F BN

- IRIEAR
o [{ififaREEa

FERAEECT, AT A AT BB T A 16 x 4 A7) 2 AT SRS BE N LAE i
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2% (S-SRAM) B Hisfifigss.

5 SR FPGA B SCRF R AW GBSO B 77 S I B S N A7 fif 25
(S-SRAM) HIWJGEM . A7 6t 2% FO B 70 X 2348 g R B 52 RN

AL & Thfe Fr (CLSO~CLS2) % & AN 745 (REG), WK 3-3 FiiR.
3-3 CLS HHFFR~RE

—D
—CE
—>CLK
— SR
—GSR

#+ 3-1 CLS FHEREHS S

Eey |vo | ik
D || SRR L
CE | CLK fHBEE S, AITCE e o P10 e s B P Af A 2
CLK |1 | ofbifs, aRCEN EFHRR e R 2
RS AN, ATRE AT IR
o Bl
o HEER
SR b e mmm
o RUHf
o LAMELM
SRR, ARE N IIAE
2 o Rl
GSR™ 11 o mumpy
o LAREEM
Q O | Hirme
byl

® [11F5 D BRI LLERE R — i B IhRe T — &R B H, wrblEke 1
CRU [N . RIULTEE R S HEN T, 74 U5mT DL A .

® [2]CFU " a] it & Thft A ) CE/CLK/SR Y] Sy fit & i% £

® [3]7f GW2A A%l FPGA /= N3, GSR B HELIER:, AiEid CRU.

® [4]SR 5 GSR IR HRE, GSR A &MLk

322 TR HRIFEETT

ALk TR ¥t CRU FIZhEE £ EAFE M AN I TH «

o I NIEFRTHAE: N CFU NG SR AL A\ JR k.

o ZRHRIRINEE: N CFU B N/ s SIRALER SR, G CFU W
P CFU Z[a)i%EH: A CFU f FPGA W 3 HoAh Th BEAF B 2 8] fl) 3422

3.3 M\ HH AR R

GW2A %% FPGA 7=/l I0B FEALHE 1/0 Buffer. /O & %55 LA AH M
AR LR B IR =N 5. I NPT, B4 10B BT T 110 &
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(bric v AT B), BATATLARCE B —HZE B TR, WA DE N $im(E 5 70

ABCE
3-410B &HIREE
Differential Pair Differential Pair
AL AL
” “True” “Comp” ” “True” “Comp”
PAD A PAD B PAD A PAD B
Y Y y y
v v v v
Buffer Pair A & B Buffer Pair A & B
. 2 Y . y Y
—H |0 —H O —H |0 —H O
o © 2o o6 8 b o B0 o6 ¢
v v A \ 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
y Y y [ Y
_To@mO _[mom @ _[moTlOo_mom O
3252 =322 * 32s2x3252 K
S 58 5v 5585 v £S|585v S585 v
Q —~+|«Q «Q ~|Q Q —~+|Q ¢© ~lQ
v \ v
Routing Routing

GW2A %1 FPGA F= i I0B T HERE & .

#T Bank ) Veeo HL

FH LVCMOS. PCI. LVTTL. LVDS. SSTL PLJ% HSTL 25% f H1FFr
1
POt NS 5 IRk T

PR HE 5 DR H A Ik T

AL {5 5 Slew Rate &1

AN 110 AT ) Bus Keeper. i/ N7 HLFH & Open Drain %t
1% 13

o TRRHGEIL

o /0 B . SDR B LS DDR 25 % fhifis,

3.3.1 I/O B EfRfE

GW2A £7%1] FPGA /=51 1/0 145 8 /> Bank, i1 3-5 firus, £ Bank
A ML) 1O HIE Vecoo Veco FTLARE A 3.3V, 2.5V, 1.8V, 1.5V 8 1.2V,
NZHFF SSTL, HSTL %5 1/0 A brifE, B4 Bank i fit— M54 H
JE(Vrer), AP AT PLERAS FH 10B B Veer YR(ZT 0.5 X Veco), TR
BN HY Veer BIA (A Bank FAEZ —A 110 & HIVE NN Vrer #IN) .
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GW2A %741 FPGA 7= 5 ANE 1 Bank SZ AN A F PR B, fF58

i FELBELAT 22 70 LB P Ao B R PEL I BT T SSTL/HSTL fay N, 7

Bank2/3/6/7 F 3 F. Z4r HIH W E T LVDS #i A\, {XAE Bank0/1 H37 FF.
HEAEENES S (Gowin L& # (systemlO) M /715 ).

3-5 GW2A i I/O Bank R~ EE

47\ IoBank0 | | 10 Bankl \47
) e}
ve) vs)
5 g
3 S
B GW2A B
) e}
ve) us)
g g
) Y
- | 1oBanks | | 1OBank4 |

ANFEI) 1O B FRAERT Voco MIEESR, WIER 3-2 Fiw
F 3-2 GW2A R%1 FPGA ~@m¥EFRE /0 XK B LA E

/O HthbniE | B/ 2=y Bank Vcco(V) i Hh KB RE 1 (MA)
LVTTLS33 B ity 3.3 4,8,12,16,24
LVCMOS33 FAL Vi 3.3 4,8,12,16,24
LVCMOS25 FAL Vi 2.5 4,8,12,16
LVCMOS18 B iy 1.8 48,12
LVCMOS15 B i 15 4,8
LVCMOS12 B ity 1.2 4,8
SSTL25_| B ity 25 8

SSTL25_1I B ity 2.5 8

SSTL33_I B ity 3.3 8

SSTL33_lI B i 3.3 8

SSTL18_| B i 1.8 8

SSTL18_lI A Uit 18 8

SSTL15 B iy 15 8

HSTL18 | B ity 18 8

HSTL18 1l Bty 18 8

HSTL15_| Bty 15 8

PCI33 Bty 3.3 N/A
LVPECL33E oy 3.3 16
MLVDS25E oy 2.5 16
BLVDS25E ZEhy 25 16
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3 LA 3.3 f A\ iR
/O % A itE FAN I FE ) Bank Vcco(V) it 3K HE 71 (MA)
RSDS25E Iy 2.5 8
LVDS25E ZE5y 25 8
LVDS25 ZE5y 2.5/3.3 3.5/2.5/2/1.25
RSDS ZE5y 2.5/3.3 2
MINILVDS Foy 2.5/3.3 2
PPLVDS FEoy 2.5/3.3 35
SSTL15D ZEoy 1.5 8
SSTL25D | 25y 25 8
SSTL25D I FIy 2.5 8
SSTL33D | ZEGy 3.3 8
SSTL33D I P=Yo 3.3 8
SSTL18D | FEoy 1.8 8
SSTL18D I FEoy 1.8 8
HSTL18D | FEoy 1.8 8
HSTL18D Il FEGy 1.8 8
HSTL15D | 25y 1.5 8
& 3-3 GW2A ZHAEA /O XB RS ERE

/O NAnilE | Huum/Z4r | Bank Veeo(V) XFFZRIBRIAL | REFHE Veer
LVTTL33 B 1.5/1.8/2.5/3.3 Py i
LVCMOS33 | Hiiii 1.5/1.8/2.5/3.3 R %
LVCMOS25 | Hiiii 1.5/1.8/2.5/3.3 R %
LVCMOS18 | Hiii 1.5/1.8/2.5/3.3 & o
LVCMOS15 | Hiii 1.2/1.5/1.8/25/3.3 | & Fi
LVCMOS12 | #i 1.2/1.5/1.8/25/3.3 | & &
SSTL15 B 1.5/1.8/2.5/3.3 e &
SSTL25 | B 2.5/3.3 e &
SSTL25 I B 2.5/3.3 e &
SSTL33 | B 3.3 & Py
SSTL33 I B 3.3 & Py
SSTL18 | B 1.8/2.5/3.3 74 &
SSTL18 I B 1.8/2.5/3.3 74 &
HSTL18 | B 1.8/2.5/3.3 F =
HSTL18_II B 1.8/2.5/3.3 D =
HSTL15_| B 1.5/1.8/2.5/3.3 %5 P
PCI33 B 3.3 Py i
LVDS ZE5T 2.5/3.3 R R
RSDS ZE5T 2.5/3.3 R R
MINILVDS FEoy 2.5/3.3 %5 %5

DS102-1.03
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3 EMN 3.3 B N B A bR
/O FNbRAE | B2 | Bank Veeo(V) CRFRIRWHET | 2B THE Veer
PPLVDS Zy 2.5/3.3 = 3
LVDS25E Z=hy 2.5/3.3 & 3
MLVDS25E EIy 2.5/3.3 & 5
BLVDS25E £y 2.5/3.3 & 5
RSDS25E Eoy 2.5/3.3 = 5
LVPECL33 £y 3.3 & 5
SSTL15D FE4y 1.5/1.8/2.5/3.3 i 4
SSTL25D_| Zoy 2.5/3.3 & 3
SSTL25D Il | #% 2.5/3.3 % o
SSTL33D_| Z=hy 3.3 & 3
SSTL33D_I Eoy 3.3 & 5
SSTL18D | Iy 1.8/2.5/3.3 i i
SSTL18D Il | #4% 1.8/2.5/3.3 x i
HSTL18D | 4y 1.8/2.5/3.3 x i
HSTL18D Il | #4) 1.8/2.5/3.3 & 4
HSTL15D | ZEhy 1.5/1.8/2.5/3.3 % 4
3.3.2 /0 24
K 3-6 JJ GW2A %741 FPGA 7= 51 (1 11O B #8115 i E#6 45
# 3-6 I/O @Mt R~ EE
TCTRL | TCFF 3
GND H
SER 7
I1SI
TDATA | » OUTFF <
DS102-1.03 12(57)




3 G A

3.3 Hi N f AR

DS102-1.03

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

> CI
> DI
» INFF > DIN
IODELAY
1
» |EM N IDES L,
T Rate
Sel [ > Q

GW2A #2751 FPGA 725111 110 255 i 41 pl R He i B F
HEIREBR

K| 3-8 NILiIRfELL IODELAY. GW2A %% FPGA 7= i (144 110 #B4
% IODELAY fibk, @ILRAERISEIR K44 128 & x 25ps = 3,200ps.

[ 3-8 IODELAY ~=E

DI| | S > DO
DLY UNIT
SDTAP | >
SETN | » DLY ADJ [ > DF
VALUE | »
A7 P P B AR ) 5 A

o A,

o A IEH, W5 IEM EH—E Al B SRR S I E O R EEE R
IODELAY e [Al i B T4 A A4 H .

I/O FFs5

K 3-9 i GW2A %1 FPGA 7= il 110 ZiA72a ik . GW2A %41 FPGA
PR RS 11O ERFE Mt T dm e N 25 A7 28 INFF. % 27 7728 OUTFF Al fH
P24 17 28 TCFF.
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3 G A

3.3 Hi N f AR

DS102-1.03

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

o QL -~
e
oK
R

o CE WU MK A 24(0: enable)sl i B A% (1: enable).
o  CLK " PAgufEN b VR A Bl R fis A

o SR A U4mFEANFISIR S SET/RESET s )4 (disable).

o FiAFAR Al LARAE N T AE A (register) Blfil & 5 (latch) »

ENHEARIR

EURER R (IEM) 2 SR BURE SR 22 0s, T8 DDR #2. &l 3-10
Fioso

& 3-10 GW2A B IEM ==

CLK[ >— ——1 > LEAD
D[ > IEM < ] MCLK
RESET [ >— —1 > LAG

R R 8% DES R R #higii s
FEAHINE) O BHESLHE T iR f 25 DES, F& 7 110 BIRN T
. DES HLTHI ¥4 N BB 5 B B8 4% 42 (Clock domain transfer) fB g {1t
T R AR AN EURE R £ (strobe) Bl I B I RE SHs B i B RE J1. A 23
17 4% (registers) I R 3H47 50 da K FE .
5 I B el A A B U R Th e
® JHNIEELN B E AN ELM DQS KT HIE RFE. MR T
DDR i as 0 o
® XJ T DDR3 fEfiidst AnitE, 7E1E DQS L~V (read-leveling) J&XJ %
HeF L (align) .
® {fiEH DDR R, 24 DQS.RCLK T RAERT, el 4 e fsi et 75
EAEH
£ DQS #2t WADDR 52 RADDR 15 5 45 [A] — /N () 5 1 b Al 2 45 At
B,

14(57)




3 G A

3.3 Hi N f AR

£ 1L 38 SER iR

BN K 1O SR 1R A sR AL Ay SER MEHR, £ 1 /0 BIRN

RED v

3.3.3 I/O IZE T RN

GW2A %741 FPGA 7= 110 B SCFF 2 Fh TAER . B—Fh LR

&, HO(E /O #7345 55 Al AR E i th 5 5 . BIAE 5.

R =S E S G =860 E HE D).

B

INOUT 125

FE R 1O K 3-11 Fos, UM &5 TC, DO BLK DI
HIZEE CRU 58 N R

& 3-11 FBRATH /O ZBEHREE

TC |

DO |

L

DI <

1

DS102-1.03

F———EQIOPAD
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3 G2 3.3 N\ AR
SDR #ER
X T i@, SDRBEACRH T 110 HF78%, W 3-12 fias, # Lk
B EE 11O BT E R .
3-12 SDR #RX TH /O BELMRER
TCTRL >———D Q
CE
— >CLK
— SR
DOUT [ D Q ﬁ/—»—@ 10 PAD
O_CE | CE
O_CLK | >CLK
OSR[ SR
DIN < |
o1
ICE[ >—CE
| CLK [ ——>———{>CLK
ISR > SR
¥E!
o CLKAffE(s5 O_CE Al I_CE nJ AR E Jyfm HL 1 AR S AR v P i
o 4PMES O_CLK A1 1_CLK 7] PAFC & A L s fil ke 88 Bt fi % s
o AMEEBENES O_SR 1SR UURLE MRS EL. P EAM. FEEA. R EM
oA B B AL ThRE
SDR #50F Y 110 ﬁﬁ%ﬁmT DARC B Ri 538 25 77 #5 5X Latch.
ﬁﬁi DDR ##5
763% A DDR #58F, GW2A 2% FPGA 7= i ] DL S7 £R 8 &= 1) 11O 3 .
K 3-13 il DDR %N\, WHEH 5 PAD %A 1:2,
3-13 I/O iZ%5H DDR MIAREE
D—>
CLK —» IDDR /5> Q[1:0]
RESET —»
K 3-14 Ni#EH DDR #iti, PAD 5 FPGA H#@#E KL N 2:1,
[ 3-14 I/O iZ4E/ DDR #ii~EE
D[1:0] — /4>
CLK —>| ODDR —» Q
RESET —>»
DS102-1.03 16(57)




3 &l

>
B

3.3 Hi N f AR

A\

I

IDES4 =

IDES4 #30F, GW2A %1 FPGA 7= hn] PLSCHRFE E i 1/0 35 . PAD
5 FPGA B EE R N 4:1.

3-15 [/O iZ3EH IDES4 AT E

D— >

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

OSER4 &5,

OSER4 # 3\, GW2A %] FPGA 7= i ] DASZ Rr 5 510 1/O S, Tl
N 4:1,

[# 3-16 I/O iZ4EH OSER4 Ml == E

TX[L:0] — /45>
D[3:0] —4 >
FCLK —»  OSER4  —%» Q[10]
PCLK —»

RESET —»

IVideo &3

IVideo #30~, GW2A Z51 FPGA 7= 5 v LASZ 357 58 & 1) 1/O 3 Z . PAD
5 FPGA W2 RN 7:1.

[# 3-17 /O iB4E 1 IVideo IATEE

D—

FCLK —»

PCLK —» IVideo /> Q[6:0]

CALIB —»
RESET —>»

!

IVideo 1 IDES8/10 ¥ (5 FIAHAR /O FE I8 . a5 Bt 1/O kivtE, W 1/O I HH ASRESEH -
TEXAE O T, SDR 5 R a5 Xk m] A A .
OVideo &3

OVideo R T, GW2A Z%1 FPGA /=5 i L7 B 58 =11 1/0 3 & . PAD
5 FPGA WZHHE KL N 7:1.

DS102-1.03 17(57)




3 ikl

3.3 Hi N f AR

DS102-1.03

[ 3-18 I/O 2481 OVideo Hilt R E

Dmﬂ]—7§$
FCLK ——»

PCLK ——»
RESET —»

OVideo

IDESS &3\

IDES8 #:,F, GW2A R7%1 FPGA 7= n] L2 F7 5 & 10 110 3# E . PAD
5 FPGA WZH KL N 8:1.

[ 3-19 /O 12481 IDESS A R~=E

D —>»
FCLK ——>
PCLK —>»
CALIB —>»

RESET —»

IDESS8

g > Q70l

OSERS &5,

OSERS8 # X ', GW2A %741 FPGA 7= 4 m] LS H: 5 = 1 1/0 33 % . PAD
5 FPGA WiiZHH K LN 8:1.

[ 3-20 1/O iZ%BAY OSERS il ==&

TX[3:0] — /4>
D[7:0] —>

FCLK ——>»
PCLK ——>
RESET —>

OSERS8

/g > QILO]

IDES10 {218

IDES10 # R, GW2A £7%1 FPGA 7= 5 vl LASZ FR 5 &= 1 110 338 % . PAD
5 FPGA WiiZiEHEE LA 10:1,

3-21 /O iZ4E/Y IDES10 SN REE

D—»
FCLK ——»
PCLK ——>»
CALIB ——»

RESET —»,

IDES10

/40> Qlo0]

OSER10 &3,

OSER10 #%3 F, GW2A &%) FPGA 7= i A LLS FF 51 = 1 1/O 3 & . PAD
5 FPGA W& E# % A 10:1.
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3 G A

3.3 Hi N f AR

& 3-22 /O iZ38H OSER10 Hit m=E

D[9:0] —o>

FCLK —>
PCLK —>»
RESET —>»

OSER10 —> Q

IDDR_MEM #&3

3-23 10 B35/ IDDR_MEM M\ ~=E

D——>
ICLK ——>
PCLK ——»

WADDRI[2:0] —/5—>
RADDR[2:0] — /5>

RESET ——»

IDDR_MEM —~*—> Q[1.:0]

SHABE X 2  I  d  S

ODDR_MEM #&35

5iE 4] ODDR A[F, ODDR_MEM f— a7 (¢ TCLK BH4E 5. %
FA K DDR fEffds g R 1:2.

& 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 iB48 ) IDES4 MEM N T=E

D—»
ICLK ——>
FCLK ———»
PCLK ——»

WMDDRBD]—7%—)
RADDR[2:0] /5 >

CALIB ——>|
RESET ——»

IDES4_MEM —4—> Q[3:0]

SHABE X I I A e 0 S

DS102-1.03
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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[L:0] — /5>
D[3:0] —/4—>

PCLK ——»

OSER4_MEM 4 > Q[1:0]

FCLK ———>»
TCLK ——»
RESET ——»|

IDES8._ MEM #&3
[ 3-27 10 B3 IDESS. MEM $INFE=EE

D——>
ICLK ——>
FCLK ———»
PCLK ———»

:0
WADDR[20] IDES8_MEM /g » Q[7:0]
RADDR[2:0] — /5>

CALIB ———>»|
RESET ——»

I R G R L IS A e S
OSER8_MEM =R,
3-28 10 iZ48H) OSERS_MEM it R~

TX[3:0] —4 >
DI7:0] — /g >

PCLK ——»

OSER8_MEM —~4—» Q[1:0]

FCLK ——»|
TCLK ——>
RESET ———>»

3.4 BREFSHEN F g5 iR
3.4.1 @iy

GW2A %741 FPGA /=i fit 1 3= & R E S BEN LA 25 BT o 1X e A7
fili 5 BEUR AL IS EAHES, DATRIE, A FPGA FEF . RIEFR N
HUREFSPENZME 2 (B-SRAM). 1E FPGA [%51 F1 44> B-SRAM ik (5 H
3/ CFU [ B . 41 B-SRAM 1] it & f= 18,432bits(18Kbits). #2fk 5
Pl fEiE . #m R Single Port, Wi 45X Dual Port, O X 1%
1. Semi Dual Port, [E{tfEfEdeti=, WEM FIFO Z47. £ FRPFIE T
B-SRAM HI{5 5 K e dthiid .
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3 4Efy

=t
5

I

3.4 BUIRi A FEHLAT i 2 LR

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 MU K25 #0h 18,432bits
I 452k #1) 380MHz(#E Read-before-write i, F 230MHz)

i X Single Port
X A 2 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
FEXL 775 DA s 5 B S 3 7 19 BE T B 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 1 24 5

Ji Tl

ik

DIA

A i BRI NS S

DiB

B S KSR A 5

ADA

A i RS 5

ADB

B i H bk A5 5

CEA

A S R ERES 5

CEB

B ¥ LN Bl RS 5

RESETA

A S L3 Af e BALAE 5

RESETB

B ¥ W 7 d EALE 5

WREA

A iy 1B S A REAR 5

WREB

B i I B/ G fefE

BLKSEL

7 fif ICHRIE TS 5

CLKA

A i B S I E

CLKB

B i I B/ G i E 5

OCEA

A S 1 i 2 A7 I A

fi

OCEB

B S 1430 H A7 A7 a1 B A

) | am>

b —
el o
b —
el o

15

DOA

Hntary A i

DOB

O
O

Hnfan B i

DS102-1.03
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

3.4.2 R ERI

GW2A 5751 FPGA 77 i I HUIRE ASBEA A 2% 7] SCRF 22 M 5040 56 12
N 3-5 Fizm.
& 3-5 FFiksELEYIR
B A W AR 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 x9 2K x9 2K x 9
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 ESHIEEEEE

GW2A R 51| FPGA 7~ s (R BRCIR 5% &5 BEALAT fif % B bR m] SCRP IR & i 26 5
JERRAT o AEXU i FSE AN O X0 S A, SRS f) 8l 98 5 vl AAS T,
B 75 E R 3-6 MEK 3-7 HIHCE KN .

R 3-6 X B A% 5B L E SR

o B i
132
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16K X 1 * * * * *
8K X 2 * * * * *
4K X 4 * * * * *
2K X 8 * * * * *
1K X 16 * * * * *
2K x 9 * *
1K x 18 * *
!
RN 7 RN R
% 37 (h WK OB AR SRR R B 5%
1T
e
16Kx1 | 8Kx2|4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
16K X 1 * * * * * *
8K X 2 * * * * * *
4K X 4 * * * * * *
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3 L H 3.4 IR A B LLE (4 B BE

v I
152
16Kx1 | 8Kx2|4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
2K X 8 * * * * * *
1K X 16 * * * * * *
512)(32 * * * * * *
2K x9 * * *
1K x 18 * * *

7E!
PRI “*7 RN SCRF IR

B-SRAM 1 f#ifE (byte-enables) IThAE. A AU AEHE, R
TR B B 171 5N o T A EE R 1) B BE 4k SR AR B - 15/5 i RE(S 5 (WREA,
WREB), K byte-enable 24115 F T-#% 1 B-SRAM K51k

3.4.5 REGIThREAC B

i (O % A5 LA 22k e B-SRAM 48 7RI (7 (0 5 . A4~
A2 O fr T FA SRR I, AT DA AT A B o 7 T R ) R R
FUA R,
3.4.6 FIH#4E

o A MHUREF SN M N A 28 SR FP BN
o i E AT A8 AT FAE R K 2 B A7 2 F P et T R
o i A {748 ] 55 bypass-able.

3.4.7 FHIGHR

B-SRAM 37 ¢ I LI B &SN A g 28 VUGt . 72 L FEH, B-SRAM
T RNUIRE, FraEdEH N 0. RS HEH T Rt/ 2488 ROM.

3.4.8 SR RIERR

B-SRAM i N\ 274748 0] R SRR RD SR, i %547 2% vl LRAE R
IKER Z AT 2R B F P I PEBE . B-SRAM AL X0 1R VR AR 28 AT H ok
SCFHARAAE PR AN B AR, an NS e A N7 S, BOE EAN
[] B B 26 1) — AN SR — AN o i A Rl 1 B ] DUHAE 58 A A 1
4

Bim O

£ g MR, B-SRAM 1] DUZE — AN BP0 B-SRAM HEAT EL B 54 .
EEEED, 5 ANEIE 2L 3] B-SRAM 4. SCRIERE SN
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

DS102-1.03

(Normal-Write Mode) #3512 X (Write—through Mode). i th 27 /748 55 %
(Bypass)it, #rid H BLLE Rl — N8 i Y. B 1 2K X 9bit A7 =X

HEE & 3-29 s
3-29 B iF O FEENER

DI[8:0] —/g—>
AD[10:0] —4T >

WRE ———»|
CE—>
CLK ——— > B-SRAM
RESET ——>

OCE ——»

BLKSEL[2:0]—/5—% D BYTE_ENABLE

—g—>DO[80]

NERFHIH T AR A A A

& 3-8 iR O FHECERATIR

JRiE fic B AR 2 AwEDbit) | A | FAEIRE | 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

Riw DR

B-SRAM SCHFA U M5, PLE] 3-30 9, w9 AN g 45040 #4 «

o i I [FJ I e 4 A
o i I [R5 H#EAE
® (A — N L B A
3-30 Wiw O FEENEE

DIA[15:0] W
ADA[9:0] W’

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

DOA[15:0] «— 76— | BYTE_ENABLE

DIB[15:0
(7% AD[B[QZO}
<— WREB
<«<— CEB
<«— CLKB
<«— RESETB
<«— OCEB

716;» DOB[15:0]
473; BLKSEL[2:0]

24(57)




3 G A

3.4 BUIRi A FEHLAT i 2 LR

* 3-9 A T X I A R E
% 3-9 Wi O FFH#ECE R TIR

JRiE i B A 5 AEbit) | WO | FHEIRE | BERALE
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

{AXiw Q=R

TSR T 0 T 1K X 16bit = 512 X 36bit Bizl, 7] 37 ¢ [FIm 1z
FNEEAE o AH &N [F]— i AN BEOE B H#eE, R2F A5, B i k.

& 3-31 AW A FiEERAER] 1

DIA[15:0] ——»
ADA[9:0] —45—> <45 ADB[9.0]
WREA > <«—CEB
CEA —> B-SRAM <«——CLKB
CLKA —— > <«—RESETB
RESETA ———> <«———OCEB
BLKSEL[2:0}—/—> D BYTE_ENABLE —#g—> DOB[15:0]
3-32 (AN G A FHERER 2
DIA[35:0] — 2>
ADA[8:0] ——> <«—/g— ADB[8.0]

WREA ——»
CEA ——»
CLKA ——>»
RESETA ——»

BLKSEL[2:0]—~—»

B-SRAM

| | BYTE_ENABLE

<«— CEB
<«— CLKB
<«— RESETB
<«— OCEB

T DOBJ[35:0]

2% 3-10 A 1 Py W S A BT e & -

F* 3-10 D iw O FHEEC B4R TR

JR i A B 152 AEbit) | wWHEX | FHIRE | BEEAL
B-SRAM_16K_SD1 | 16K 16Kx1 16,384 1
B-SRAM_8K_SD2 16K 8Kx2 8,192 2

SDP B-SRAM_4K_SD4 16K 4Kx4 4,096 4
B-SRAM_2K_SD8 16K 2Kx8 2,048 8
B-SRAM_1K_SD16 | 16K 1Kx16 1,024 16

DS102-1.03
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3 LA 3.4 HulR A BEHLAT A 22 b
JFiE Bl B 1 2X AEDOiY) | IwmOBER | EERE | BRI
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
QigEx
B-SRAM AJ it & i R A es i =, i 3-33 fron. F P Al iE I A%
sevat e, JE I gm AR ORI GEA R G gs . P TR B ROM
FINZE, GMAVIUE SO . FE 28 b FE R AR I R 58 VT UG AL B A
[ 3-33 RiEER FiEHER
AD[9:0] ﬁﬁ}
CE —»
CLK ——»
B-SRAM
RESET ——»
BLKSEL[2:0] —/5—>
DO[17:0] «—4g—
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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 LERBERATIE ]
i o b5t ST B s | sump
B-SRAM_16K O1 16K 16Kx1 16,384 1
B-SRAM_8K_02 16K 8Kx2 8,192 2
B-SRAM_4K_ 04 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 2Kx9 2,048 9
ROMX9 B-SRAM_1K 018 18K 1Kx18 1,024 18
B-SRAM_512_036 18K 512x36 | 512 36
E!
(AR, 420005 RESET FUMH A% 1E S8 ARt 2072 30 60, JE R AR
e 7

3.4.9 B-SRAM #{E#ER

B-SRAM S7#F 5 P /ERI, FE 2 Fhisti/Eii a0 (55 4420 Bypass
Mode, Ji/K&kizii= PipelineRead Mode)Al 3 Fh 5 4 /45 = (1F % B 1
Normal-Write Mode, 5 : Write-through Mode, JGiEjE 5.
Read-before-write Mode).

IERIERR

Iy A A7 e BN L A A A7 A AN B-SRAM 3 HE il
HIKEART

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

AME B e, BdRIR A 25 (Memory Array) it # i
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3 4Efy

=t
5

| 3.4 BUIRi A FEHLAT i 2 LR

& 3-34 im0 {hRmORMK DR THRKEER
AiD WlRE

Input | Memory Output

DI Register |~ 7| Array ”| Register Do
CLK T
OCE
ADA ADB Oi}E
DIA Input | Memory .| Output
CLKA—» Register "l Array "] Register DOB
WREA WREB CLKB
CLKA ADA ADB CLKB
Input = P Input
DIA ) Register Register DIB
Memory
Array
»  Output Output <
OCEA 5 Register < > Register | OCEB
DOA WREA WREB DOB
BiR{ERR
EEHE5EA

XF AN AT IEE S HEAE, DA IR AR . BEAEER A S H
AL 3 [

BEEK

FEMRET, XA DT S ERAERY, BN 2 B i R
t

FEEFRR

FEMRET, XA DT S ERAERE,  JFORM e 2 H L e 1Y
fth, BHABIE NN FTT,
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3.4 BUIRi A FEHLAT i 2 LR

3.4.10 B

2% 3-12 A T ANE B-SRAM AR /)4 A A I g =X
= 3-12 ATMENECE 53R
A A = K v R 5 Bhy Xty AR FA bty AR
AN K S Yes No No
[ERASTREE Sy Yes Yes No
Fugg DR Ep R | No No Yes
Jh 37 AR

P 3-35 S 1 AEX S HAR R BT IR A R, Ao H A —
AT Bl CLKA {5 542 1 % 1 A (T w47 4%, CLKB {5 5% 1 m 1
B A w7 4% o

3-35 Jh 37 AF SR
CLKA ADA ADB CLKB
Input R P Input
DIA Register Register E DIB
Memory
Array
» Output Output <€
OCEA Reglster < » Reglster <«——OCEB
DOA WREA WREB DOB
SRR

K 3-36 2o 1 AEDE X AT #3325 Il A AR 2 A o % —
AN B, FIF B (CLKA)YE S92 1 im I A FIBAHE . 5 bk 5 4 fg
55, SN (CLKB)E 54l 1o H B M H & . S bk A fe (s 5.

3-36 IS AR
A%A AiB OCiE
DIA Input .| Memory Output
Register "1 Array Register DOB

o e [

WREA WREB CLKB
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

8 i O AR
P 3-37 {1 B s I BB =
3-37 B O B $has
%D WfE
Input .| Memory Output
DI Register ~1 Array | Register Do

) 4
—>

CLK

OCE

DS102-1.03
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3 ZEfy 3.5 55 b

A\

I

3.5 B FESAIREIR
3.5.1 fBift

GW2A #% FPGA F= i # A F 5 ) DSP LB . &= SR
DSP i 75 ZaT i 2 F P s R BT AE S A0 B T 5K, 0 FIR, FFT Wit45.
DSP HAHFrERefase . WIRFHRE . IFERE S

GW2A ] DSP #ieHES| LLAT T X A 72 A FPGA FE %1 . &1~ DSP
BB 94 CFU HIAI B . 8 DSP B SN EHIT, BN EHRIGHS I
ARS8 (pre-adders), BN 18 £ [ 915 32 (multipliers), F1—A> =#i A\ 1
HARNZ 2 H 5.0 (ALU),

DSP ZH F %) Ihag:

3 T B A 5 AT 5 Ik 9-bit. 18-bit. 36-bit

ey 2N 2N 4% Multiplier and accumulator (MAC)

Z AN FeiL A AT R LA s v

LR %% (Barrel shifter)

W [ E S E & N JE (Adaptive filtering through signal feedback)
iz & A] LA A 31 EE (Computing with options of rounding to positive
number or prime number)

o JITfa %1745 Al LI 5% (Bypass options for all stage registers)
BETT

K] 3-38 N— R ITLE .
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3 G2 3.5 Hy {5 A A B

[E 3-38 DSP EH T
PDIAO[17:0] PDIBO[17:0] PDIB1[17:0]
PDIAL[17:0] PADDSI[17:0]  PDIC[53:0]
18 18 18 18 18 54
INC[17:0] INC[44:27]
SDIA INAO INAO INAL | FB[53:0]
A A O A A A A
Y A Y Y
| REGAO | | REGBO | | REGAL | | REGBL | | REGC |
INA 18 INBQ 8 PDIAO [INA. INB1 ‘ IN%&‘
4"/
8 8 .
4
ADDSUBO—— +- +D< bro-adder ADDSUB1
PADDO/, PADD1/;q
PDIAO PDIAL
SDIA[17:0] {5 o (o {13
SDIB[17:0] /¢ - PD'BO%

18 18

T 18
/g> SDOA[17:0]
18

ASEL[1:0] /5>
BSEL[L:0] /7> /5> SDOB[17:0]
ASIGN[1:0] 5> «/7—CLK[3:0]
<+/4—CE[3:0]
BSIGN[1:0] /5> U <+/—RESET[3:0]
- »COSIGN
CISIGN—»,

CIN[54:0]

ALUSEL[6:0]

FB[53:0]

ALUMODE[3:0]

COUT[54:0]
FBCO[53:0]

DOUTO[35:0] DOUT1[35:0]
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3.5 Hy e T A A B

* 3-13 ik 1R H T T e

5= 3-13 DSP O #&
s 1 4 R 77 18] {3
PDIAO[17:0] | FATEAR A\ 1 AO
PDIBO[17:0] | FATEAE A\ i 1 BO
PDIA1[17:0] | FATEAE A\ 1 AL
PDIB1[17:0] | FHATH IR AN 1 B1
PDIC[53:0] | FATEAR N 1 C
SDIA[17:0] | e B R AN i A
SDIB[17:0] | e B m i A\ i 1 B
PADDSI[17:0] | PRy 2D E TP
CIN[54:0] | HAB I F R NG 1, K E TRT—4 DSP itk
N—/> DSP #t FBCO & {55, AT i DDR
FB[53:0] | B2 9L - o
ASEL[L0] | gg%gi&%&iﬁ)\um 1A BTN 25% B A\ i 1A )3k
BSEL[1:0] | Pk AR A B HiE R E S
B mm A mG 0 A IRF S0, BAN AL S RS 07,
ASIGN [1:0] ! A A S L7 5 A
N GRFEAT, B BL B B4,
BSIGN [L0] | iéﬁﬁ)goiﬁ?;ﬁﬂggg mhi N B b 55547
CISIGN | K E FR7—4 DSP B FF 5 AL
ADDSUBO | A MEs A MG 5, T IR EEAr s rm/ s 4
ADDSUB1 | A MEs R G 5, T IR EEar s im/ s 4
ALUSEL[6:0] | ALU #AE M5 5 ALU iz 85T Nk (5 5
ALUMODE[3:0] | ALU BfEM#EHIE S, ALUBHRES S
CLK][3:0] | K PN RS
CE[3:0] | B i RE(E 5
RESETI[3:0] | BAfES, FEBEAEREE N
GSRN Global input | 4881
SDOA[17:0] 0 R E 4 o 11 A
SDOBJ[17:0] 0 Fe A 4 i 1 B
PADDSO[17:0] 0 028 A A7 E5 s 4 H o 1
DOUTO[35:0] o} DSP 1 36 1o Hdi i
DOUT1[35:0] 0 DSP =1 36 o i i
COUT[54:0] o %ﬂfﬁﬁ%ﬁiﬁﬂjlﬁm i E N — DSP B,
fé}ﬁj?ﬁﬁ T R 2R —A DSP. EZEH T &
[l ERSE) (I - ° =]
FBCO[53:0] S L S
COSIGN M+ T~ DSP &AM 5HhE S
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3 G A

3.5 Hy e T A A B

DS102-1.03

ATINES

RIS AL & AN 18 SNk ot, 2 18 fii PDIA. PDIB. PDIC
o, SDIA Bt N . A7 estEn] U REE A £, IRArEm ANEdE &AL, e
RIZFEMERE . AT S A7 4%, 1k PDIA A1 PDIB EL#£E 23745 .

ke
eyt (multipliers) . TRIINAS 2 J5, 7T HRSLIRILEE .
BN BT RHCE G R UM L L

e /18 x 36 Iies;

® i/ 18 x 18 Tei:8s;

o U/ 9x0Ferka,
AN % B e A] PLC B % — ) 36 x 36 3eikas.

BEREHSETT

> DSP % H 0 AL 8 — A 54 fi7 ALUSA, 25 ek 28 ThRE i — 2 o,
AR R
o KL HAE
o IR ALU T
o A 7
o ¥/ E H(TDM)
ALU54 R7&S

ALUS4 i 45 8 DOUT /2 & 5 Fide w B 20U A, % 2045 MDO.MD1.
MD &% PDIC, [E]—H}1E], RAE—AEEA IR,

DOUT 15 55 MDO. MD1 }% PDIC 47 # A thicsh, taTbls PDIC
BTN, PDIC ] LA & BT B 855 5

)ﬁééEEH—‘E‘ Agl_;\ﬁ%i;y_ﬂli’% 3'14 &i% 3'150

+ 3-14 MARETEX
HANRES E X
DOUT 54-bit HARIZH LR
MDO 54-bit FHHAEA, F T DOUT: #i2 0 s #li2 1
MD1 54-bit HHEA 1, H TR DOUT [ H At
MD2 54-bit HHEA 2, H TR DOUT 1) H At =X
PDIC H T shas s UL
Fz 3-15 M RSENX
i HOIRAS E X RESE
CMPZ DOUT 5 0 ki 1: DOUT=0
MCMPZ HHESH DOUT 5 0 Ebix 1: HHEGK DOUT=0
MCMPO HHEH DOUT 5 1tk 1: H#EGK DOUT=1
MDCMP ) DOUT A sk 1T Eh g 1: DOUT 5 MC_INIT —%k
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N
By

3 %M 3.6 I &

A\

I

i HH RS E X WEE

MDNCMP MDCMP % 1: DOUT 5 MC_INIT A~—%]

OVER SRR I B A L v 1: DOUT #ith

UNDER HoARIEHE i underflow 1: DOUT Fiit

Firasmb g

17 B3 BT T PR R SRR AT SRR . ALU DR A B 207
HUA TG, SR, KSR A AR & 1% 5] DSP 2 6 DOUTL 1 18 fir 5 25
fir.

3.5.2 DSP #ERAEE

PN H1E 5 ALUSEL[6:0]41 ALUMODE[3:0] 7] 523 DSP £ fhig:
PRI, HERICW T

o JykAR(multiplier) i

Feyk: 28 i B n2% (accumulator) 1 2
ey a5 R A (sum) i =

e i A% R R

P iE AR RAN R RA AR 2

PEHIME 53R 5 4.

AMUXSEL[1:0]
BMUXSEL[1:0]
CMUXSEL[2:0]
OPPRE[1:0]
OP[3:0]

3.6 B #if

I YR AT AT FPGA St RERIN H 2 R HE E . GW2A R4 FPGA
PR AR T 4 R N B N 48 (GCLK), BEEEER ST @, BT
GCLK #§, A THAIA (PLL). ZERBUHIA (DLL). mi#E b4 HCLK
FiI DDR 171 #% 3 1 504 Bk b I B DQS S50 B B2
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3 ZERI A 3.6 4

& 3-39 GW2A Kt§hi%iE
1/0 BankO 1/0 Bank1
DLL_ DLL_
SRR PN R
PLL PLL
oL B o
vy) vy)
g g
% )
PLL PLL
i GCLK [
MUX

) )
o o)
uy] o
3 3
) )

. PLL PLL E

o | D W e

LB /O Banks /O Bank4 RB

D /0 Bank DEDQS l g HCLK

3.6.1 £ EE 4L

GCLK 7 GW2A 7= R R4, RN SRIR, BZIRES 8
A GCLK W45, GCLK F Ry e i S5 A0 35 4 FH 140 B B i N 78 JR0 R AL A 2 %
P, A FH AR i N8 LB R O R B PR RE
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3 G54 3.6 4

[# 3-40 GCLK &R r=E

CE

SELECTOR[3:0]
7
—
B
5
5
SELECTOR[3:0]
B 4
—
L5
L5
5

CE

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

Hia
S
S
k=
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3 G A 3.6 4

i#id DQCE(Dynamic Quadrant Clock Enable) f] s 24T J1/5% 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 | }

FANEIR K GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz 1,
Kl 3-42 fiw, WERZHE AT LUEE CRU ZE VU Bl N 2 ] sha& e, Hith
ANty B B Bl

3-42 DCS #OREHE

CLKSEL[3:0] [ > /4 >

SELFORCE [ >——»

CLKO[ >——p
DCS —— > CLKOUT
CLK1[ >
CLK2 [ >——>

CLK3[ >——>

DCS W LA B A LLF JLAME
® DCS rising edge & =,

HIAE AT R B ETHS R R N R 1, AFT e B TS e e
ANF o, anlEl 3-43 P

[ 3-43 DCS Rising Edge #R TR FREE

o \_ /NS S S
ca S I

—

CLKSEL[1]

cwour /S N\

® DCS falling edge

BIVAE 24 F e B ) R B SR e N B O, FEBTIEFEIS B N B Jm e
ANFh, &l 3-44 Pk
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3 4t 3.6 g

=t
5

I

[# 344 DCS Falling Edge R FTHRFREE
o\ SN\ NSNS\ N
cwa /SN

CLKSEL[0]

CLKSEL[1]

® Clock Buffer #5 =
W, DCS fajft v Clock buffer.

3.6.2 HitHIA

BYURH IR A — Fh S s il B i, TR ARBIAH A (PLL, Phase-Locked Loop).
FIFH A5 (1) 225 I B 5 1 B0 6 N B3R 15 5 A2 FIAR A .

GW2A 7= i) PLL B ge g 42 4t n] DLZE A& O SR, 1@ i e & AN [F 1
ZHUA] DA T B B ) A2 1R B (R AR 43 A0) « AR HE . s L RS T RE
PLL AR ) 25 M HE ] in  3-45 B
[#] 3-45 PLL ;=&

INSEL[2:0] IDSEL[5:0]

3 6
5 LOCK
CLKINO > '\/Q Detector I
: > IDIV —>
CLKINS [ >
PFD P> > CLKOUT
+ —» VCO —» VCODIV >
ICP
CLKFB > >
> > CLKOUTP
——» FDIV —» «— LPF »—» PS&DCA
13

A A

FBDSEL[5:0] %

SDIV
— > CLKOUTD
| | | | Ja / Ja g

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

DIV > CLKOUTD3

PLL B2 % W85 5 0] LUBE I 430 PLL B A N, t AT DL i i 42
et XA RN EME S . SN AE S B E RS S . PLL I RBIE 5]
PLAANE PLL SRS 5 & RN, T DU B 282k 2 1) 4 R i s
Ty RN EME S B AR E S .

GW2A Z7%1 FPGA 7= iii) PLL HEREAN T -

o M AMEIEE: 3MHz~500MHz
® VCO EWHMZEIE: 500MHz~1300MHz
e CLKOUT Hiti#nxy5H: 3.125MHz~500MHz
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3 %ty 3.6 4

=
5

I

PLL 7 3% N B8 CLKIN BEAT A28 5 CRE A 43550, tHE AR R .

fCLKOUT = (fCLK|N*FD|V)/|D|V
fvco = feLkour*ODIV

fcikouto = feLkout/SDIV
ferp = feLkin/IDIV = fekout/FDIV

B PodPRF

foLan AHI T CLKIN 4%
feLkour N CLKOUT Hil CLKOUTP H 445 .

fekoutn A CLKOUTD i} £4i%, CLKOUTD 2y CLKOUT 4345 f il 42 o
forp A PFD S AHATR

Bprl3E i iH % IDIV. FDIV. ODIV. SDIV SR Z| B SR K 8 E 5,
PLL % 1 58 € 3-16 Frno

7 3-16 PLL #5O0E X
Ui 1 24 7R 55 iR
CLKIN [5: 0] A ARk PN
CLKFB LN SRR
RESET I PLL ¥ AL
RESET_P TN PLL i (Power Down) 5%
RESET | LN IDIV ZAif5 5
RESET_S A SDIV #l DIV3 Efifs 5
INSEL[2: 0] A AT HIN ke, JEH 0~5
IDSEL [5: 0] LTI A1 IDIV AE, JEH 1~64
FBDSEL [5: 0] | %A A FDIV H, Yo 1~64
PSDA[3: 0] LN A AL IS (LTS A R
DUTYDA[3: 0] | %A BAS 7 23 L (CF BRIR A 20)
FDLY [3: 0] LN CLKOUTP 3 & 1B iR 45 il
CLKOUT i th TeAHALAN (5 2 bR ) I b A
CLKOUTP s H AN 5 2 LE I R g B i
N 1 CLKOUT i CLKOUTP 434t &k (i SDIV
CLKOUTD fan ]
” 5l CLKOUT Bt CLKOUTP f4 45t 5 ( 1 DIV3
CLKOUTD3 | ¥t SRR, DIV AR RN 3)
LOCK i th PLL BEfa7; 1 RnBiUE, 0 RRKBi
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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

HCLK HCLK

Bank7 T i i T Bank?2
HCLK J HCLKMU% L HCLK
Bank6 81 Bank3

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

H & 3-46 T LLE R, =il e HCLK [ aa —4 8:1 i) HCLKMUX
iy, HCLKMUX fE¥AF{T— Bank H1 ) HCLK B4 (s 5 32 3 HoAth AT fo] —
A Bank 7, X875 HCLK A48 A 5800 R 3 o

HCLK R] LAFRAitan F 7 58 F ) Dh e an F Fhow

® DHCE: ZIZI1Es e gemith, IhagkilT DQCE. mIahEm
12 A i i 5 5 o

® CLKDIV: @il ghoritsitk, 4> Bank 7 —/ CLKDIV.
A% NI AR — B 20 S 4, BT 10 384 AR R b

DHCS: & mid i phik s
PADCLKDEL: ZhZ&SiER AL, T4 I 808 4 N i

55,
3.6.4 IR FiHEIF
GW2A 7% FPGA 7= 3t T &R 8 AHPF DLL. DLL [ Thae kit &
3-47 Fi7Ro
3-47 GW2A W F ST R=E
STOP [ > —{ > STEP
CLKIN [ >+ DLL
STEPHOLD [ > [ > LOCK
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3 G A 3.6 4

CLKIN [FRIEAFE T GCLK FIAHAE K HCLK .

THEE 4 STEP (5525 2440 Bank #, #iln: 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 -

® it DQS fi N, I3 1/4 HHHL
® NHINZAFI AL/ S IRET

o NI EHERMEIRA UGS

® Hifit DDR HiH i i 5 5

® /7 DDR3 5 Hi J& %l

DQS #ibAT 3 Fh LAFHE, KL AR 10 O FK, WK 3-48
B

3-48 DQS ~EE

DOSIN [ >——
PCLK [ >
FCLK [ >—

> DQSR90
READ[3:0] Dﬁ Q
RCLKSEL[2:0] [ /g [ DQSWO0
DLLSTEP[7:0
(0] A o L boswere
WSTEP[7:0] Dﬁ ~)
RLOADN [ > 4j1 > RVALID
RMOVE :
RDIR g o L RBURST
WLOADN [ > L [ RFLAG

WMOVE [ >—
WDIR[ >
HOLD [ >——

RESET [ >——

——___ > WFLAG

CDRCLKGEN

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

CDRCLKDIV
PP o i, Thie 5 HCLKDIV 251,
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3 G A 3.7 K4

3.7 K&

fEXT CRU BIARAN S, GW2A R741 FPGA 77 it 7 RiGF & K
Lo, G TP IpERE. BERMBREERBETNES.

3.8 £/EEN

GW2A %741 FPGA F= & — N H e R E B AL MY, HiziEEE
SN IR AR, THERSEA RS BN, CFU M I/O R /725 1]
D RYAEE

3.9 4mizOc E

GW2A %% FPGA 7= 5 32 SRAM Zmfs, Fitt, fk G HEEE
ARG B B SO RS . AR, F P AT DUIRYE B B 75 RO C B B S
{RAELEANES Flash HP. FHLJG, GW2A 22k MW AMEE Flash A iz BUD B #4E 2)
SRAM H1,

GW2A Z7%1 FPGA 7=l 7 2 ek id H 1) ITAG Bt & B =04, b RF
o SARRFE Y GowinCONFIG it & 455 : SSPI.MSPI.SERIAL 1 CPU.
HMERE S (GW2A _Z 5 FPGA /=i i FEHE & F A1)
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3 &l

e
pan

3.10 A N &L TR

A\

I

3.10 F AR

GW2A #J%1| FPGA F=i Nk T — A N e dR, il 2+ 8 MSPI 4ifs
PR AL BP IR, H R BRI 3-17 Fios.

& 3-17 R A EIRAY 4 3R IR TR

B B B B = oIS

0 2.5MHZz" 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 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 [ N AmIRER I Ay 2.5MHz.

e [2]125MHz A& T MSPI 4R

Fr A e dRIE T DY P st R g B, B RCE TR, rTLGRE
21K 64 PN BIATR o o I BROBR T L@ 0 h 2 35S 2

fou=250MHz/Param.
H A 5% Param NECE S8, JUHEN 2~128, H T FHBEL
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4 BRI 4.1 TAE%AF

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 ) T AR 26 S ARV B A 00 T IR TAE

4.1 TE%H

#* 4-1 xR KIEE
e ik wAME | BKME
Vee LV A % HL s -0.5V 1.1V
VeepLl R EEINEENEN -0.5V 1.1V
Vceo /0 Bank Hi H1 % -0.5V 3.75V
Veex 3 B FL Y PR -0.5v 3.75V
Operating Temperature(Industrial) | TAEIRE -40°C +125°C
Storage Temperature B IR -65°C +150°C
® 42 HEE TR
KR ik H&/ME =N
LV JieAS L5 L 0.95V 1.05V
VCC %
Vel | BRI 0.95V 1.05V
Vceo I/0O Bank HLJ5HL £ 1.14v 3.465V
Veex Yty By mL Y FEL 3.135V 3.465V
g (%) . .
Tacom Junction temperature Commercial operation 0cC +85C
gL (k) . .
T | 3 nction temperature Industrial operation -40C +100°¢C
HL Y L B
Trave | poer supply ramp rates for all power supplies 0.01mVius | 10mVius

R 4-3 PRIk

U Kbt A
i NI LI

S (Input or I/O leakage current) 0<Vin<Vin(MAX) TBD
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4.2ESD

an)
(alay

4.2 ESD %8¢

% 4-4 GW2A ESD - HBM

R GW2A-18

GW2A-55

LQ144 HBM>1,000V

PG256 HBM>1,000V

PG484 HBM>1,000V

HBM>1,000V

PG672 -

HBM>1,000V

PG1156 -

HBM>1,000V

% 4-5 GW2A ESD - CDM

R GW2A-18

GW2A-55

LQ144 CDM>500V

PG256 CDM>500V

PG484 CDM>500V

CDM>500V

PG672 -

CDM>500V

PG1156 -

CDM>500V

HELRR R SHF

K

< 4-6 EITIEERRA
ik

A

&/ME

L Bith)

NI

IIL:IIH

1/0 i N\ I B 7 (Input or

Veeco<Vin<ViH(MAX)

210pA

I/0O leakage)

0V<Vin<Vceo

10pA

lpu

11O b7 Hiit
(I/O Active Pull-up
Current)

0<V|N<0.7Vcco

-30pA

-150pA

1)

I/0 THi HL
(I/O Active Pull-down
Current)

ViL(MAX)<Vn<Vcco

30uA

150pA

IBHLS

SR ORIFAR P I Rp
HLA

(Bus Hold Low
Sustaining Current)

V|N:V|L(MAX)

30pA

lsHHs

SRR e TN R
HLA

(Bus Hold High
Sustaining Current)

VIN:0-7VCCO

-30pA

IBHLO

S PR R P I R 3
HLA

(Bus Hold Low
Overdrive Current)

0<sVinsVeco

150uA

lsHHo

S AR i PN
Hit (BusHoldHigh
Overdrive Current)

OSVINSVCCO

-150pA

Veur

SR ORI A R SN HL
(Bus hold trip points)

ViL(MAX)

Vin(MIN)

C1

/O Hi%¥
(I/O Capacitance)

5pF

8pF
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4.3DC

e ik FAF R/MA WARUE | BOKME
\L/;;?ge:&SV, Hysteresis= i 482mv | -
\L/grcge—Z.SV, Hysteresis= ) 302mvV | -
\ngrcgoe—l.BV, Hysteresis= ) 152mv | -
Viysr it NIL i (Hysteresis for \ngrcgei oY HystereSTS_ i 94mv. | -
Schmitt Trigge inputs) Vceo=3.3V, Hysteresis= i 240mV | -
Small
\S/(r;ﬁgll—2.5v, Hysteresis= ) 150mv | -
Veco=1.8V, Hysteresis= i 7Bmy | -
Small
\S/%;g"—l.SV, Hysteresis= ) 47mV )
< 4-7 B#7SHLA (Static Supply Current)
e ik aRfERA | B L Bk
lec Core HLIEHLIR LV JiA GW2A-55 | 100mA
lcex Veex FRIR LT LV fRA GW2A-55 | 30mA
lcco /O Bank HUJEFHLL(Vcco=2.5V) | LV KA ALL 70uA
4.3 DC S 4514
® 4-8 /O HFETIESRY
e WX MY Veco(V) BN 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 1575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25 11 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 B 4.3DC

o bR AT Veco(V) HAXT R Vrer(V)
B/ME | WRME | R | BMA | BME | B

LVPECL33E | 3.135 33 3.465 - - -
MLVDS25E 2.375 25 2.625 - - -
BLVDS25E 2.375 25 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E 2.375 25 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 25 2.625 - - -
SSTL25D_Il | 2.375 25 2.625 - - -
SSTL33D_| 3.135 33 3.465 - - -
SSTL33D_Il | 3.135 33 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_Il | 1.71 1.8 1.89 - - -
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145 4.3DC AR
# 4-9 10B & DC BB 54%F14(I0B Single - Ended DC Electrical Characteristic)
SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) | (Min) (MA) | (MA)
4 4
8 8
tﬁ'}"@gw -0.3V | 0.8V 2.0V sev Y Voco-0.4Y 12 12
24 | -24
02V | Veeo0.2V |01 |01
4 4
8 -8
LVCMOS25 | -0.3V | 0.7V 1.7V sev Y Voo 0V P10
16 | -16
02V | Veeo0.2V |01 |-01
4 4
04V | Veeo0.4V | 8 8
LVCMOS18 -0.3V| 0.35x Veco | 0.65x Veco | 3.6V TERET
ooy | Veco02V |01 |01
4 4
LVCMOS15 -03V| 035xVeeo | 0.65x Veco | 3.6V 00 Veco 04V g 8
02V | Veeo0.2V |01 |-01
0.4V Veeo-04V 2 =
LVCMOS12 -0.3V| 0.35x Veco | 0.65x Veco | 3.6V 6 -6
02V | Veeo0.2V |01 | -01
PCI33 -0.3V| 0.3 x Veco 05xVeco | 3.6V 8/'(:1(:0 09xVeeo | 15 | -05
SSTL33 | | -0.3V| Vrer-0.2V Vreet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Veer-0.18V | Vegrt0.18V | 3.6V | 054V | Veco-0.62V | 8 8
SSTL25 Il | -0.3V | Vrer0.18V | Veee+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V | Veer0.125V | Veget0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vagr-0.125V | Vaget0.125V | 3.6V | 0.40V | Veco-0.40V | 8 8
SSTL15 | -0.3V| Vrer0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 -8
HSTL18 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 -8
HSTL18 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
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4.4 FF Rk

% 4-10 I/O E4%r DC 54514 (I0B Differential Electrical Characteristics)

R Eip AR AN | A BR | B
PN ERE -

Vina,Vine (Input Voltage) 0 2.4 \Y
LN LR Half the Sum of ]

Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
. N . . Difference

YAN

Voo 7543 % N 1] IR (Differential Input Between the Two | 100 | - ] v
Threshold) Inputs

Iin i1 \ #LIfE (Input Current) Egag: Oﬁon or| . } £10 | pA
i H4 = FELF- (Output High Voltage _ ] ]

Vou for VOP or VOM) Rt =100Q 1.60 |V
%y G H T~ (Output Low Voltage _ ] ]

Vo for VOP or VOM) Ry =100Q 0.9 v
2 1 %y H B (Output Voltage | (Vop - Vow), Rt =

Vob Differential) 1000 250 350 450 mV
g O = R S £ S R A |

AVop (Change in VOD Between High - - 50 mvV
and Low)

Vos f1 tH 2% (Output Voltage Offset) (RVTOE 16’00\’0“”)/ 211125 120 | 1375 V
i %2945 4F, (Change in VOS ] ]

AVos Between High and Low) 50 mv

— A
Is 6 4 HELA \:uj"%;% OV FRBR | - 15 | mA
4.4 FFR4FE
4.4.1 ATHFFE
& 4-11 CFU A FEH
- HEEER o
K ik = £ fi7
Min Max
tLUT4_CFU LUT4 ﬁﬂ(LUT‘l delay) - 0.337 ns
tLUT5_CFU LUTS EE(LUTS delay) - 0.694 ns
tLUTG_CFU LUT6 ﬁﬁ(LUTG delay) - 1.005 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delay) - 1.316 ns
tLUTS_CFU LUT8 ﬁﬁ(LUTS delay) - 1.627 ns
¢ B LA 3 B A7 745 i I E] (Set/Reset to | 0.93 ns
SRCRU Register output) !
B b 21 75 47 2% 4 H B[R] (Clock to Register

tco cru output) - 0.38 ns
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4 A HE 4.5 YmFEiE D bt
%% 4-12 B-SRAM PRI FESH
. T R .
S
s ik Min Max <R }v2
: i i 51 i 300 B/ 45 0t 1) (Clock to | N
COAD_BSRAM output from read address/data) '
¢ I 4 3] 25 A7 4= % H 1 7] (Clock to output | 098 | ns
COORBSRAM | from output register) '
% 4-13 DSP NEEHFSH
. " HEER .
s ik Min Max <R }v2
¢ I b 1%\ 27 A7 2% 115 18] (Clock to output | 240 | ns
COIR_DSP from input register) '
¢ IS e B 7K 27 A7 2% 1IN [A] (Clock to output | 120 | ns
COPR_DSP from pipeline register) '
) I 21t 27 A7 4% B 1] (Clock to output | 0.42 ns
COOR_DSP from output register) '
4.4.2 SpERFF RS
= 4-14 SMERFF K451
L | i © py
K ] i
- Min Max | Min Max | Min Max
Clocks TBD |TBD | TBD TBD | TBD | TBD | TBD | TBD
gg;'yUT'P'” TBD |TBD |TBD TBD | TBD | TBD | TBD | TBD
Se”era' VO Pin| +o | 18D | TBD | TBD | TBD | TBD | TBD | TBD
arameters
< 4-15 iR SnEE
2R e w/ME LA NE
¢ ra R E H AT (0 to+ 85C) 106.25MHz | 125MHz 143.75MHz
MAXC T iR B % (-40 to +100°C) | 100MHz 125MHz 150MHz
tor i i i Duty Cycle 43% 50% 57%
topyr | HHES 8P Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP

4.5 Rtk O R

GW2A Z 7% FPGA =i GowinCONFIG Bt & #4045 : MSPI 5 . SSPI
i, CPU =R, SERIAL Bz, P#g4HERNES%E (GW2A Z7/FPGA /%

AT BT
4.5.1 JTAG R FEOR Firf

GW2A #7%1 FPGA 7= JTAG it B A7 & IEEE1532 bniEFN

IEEE1149.1 i1 A4 HhnE .
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4 B 4.5 YmFEiE D bt

JTAG Be B AR A28 e B 20 SO R 308 GW2A K751 FPGA 7= i i
SRAM H, i J5 TiE B A =2k

JTAG ZmAe s st 7 B 4-1 Frow s
[ 4-1 JTAG HIZERNEREE

TOK ¢ Ttckfteo | : Ttckp Ttekh ; Tckl
: ¥ . —
i Tips Tjph Ttekftex: |
DI y ‘
X i K X
™S — ;
X X X X
0O - valid data X valid data

& 4-16 JTAG FwizEFHFEH

SRR | ZHE X w&AME | ®KE

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

Tton TCK T @J%ﬁﬁ EHE FHIHSE (Time from TCK 1ons
falling edge to high impedance)

Tickp TCK W8 ¥ (TCK clock period) 40ns

Tickn TCK I P[] (TCK clock high time) 20ns

Tieu TCK B2 H P[] (TCK clock low time) 20ns

Tips JTAG Mgz (JTAG PORT setup time) 10ns

Tioh JTAG - ¥FHf ] (JTAG PORT hold time) 8ns

4.5.2 MSPI &3 £ O B R fE

MSPI Bc B, Bl FPGA 1oy £ 88, ilid SPI % 1 L5 AN Flash
B A

MSPI gmFEfE 20K fC & 20 5 NAME Flash 2 J5, 75 2 8 b H k3 il
%RammmaN@%ﬁﬁ%#mﬁoMgn%ﬁﬁﬁmﬁﬁﬂmg4eﬁ
7N o
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4 BRI 4.5 G i br ik
& 4-2 MSPI iz FREE
READY ?ﬁ
Treadytmesl
MCS N \k /
: f Tmspis % Tmspih o
Msi ¢ X
Treadytmclk » .
v Tmclkh v Tmclkl 0 Tmiclkp o
MCLK m
Tmclkftco
MSO i valid data X valid data }{
Kb 8BS & L EE 4-17 Fis
3 4-17 MSPI Rz F S
SRR | ZEE X wAME | BKME
Timcikp MCLK I #I(MCLK clock period) 15ns -
Tmclkh MCLK 4 = B >F-Ff 8] (MCLK clock high time) | 7.5ns -
Tmck MCLK i H2 > [A] (MCLK clock low time) | 7.5ns -
Tmspis MSPI PORT #3715 8] (MSPI PORT setup time) | 5ns -
Tmspin MSPI PORT T [a](MSPI PORT hold time) | 1ns -
- MCLK "I [ 245 i Hh i 4 (Time from MCLK | 10ns
melkfteo falling edge to output)
READY _LF#%%] MCS_N 1k H -V i 8] (Time
Treadymes! | rom READY rising edge to MCS_N low) 100ns | 200ns
READY EFH#FEIZE —4> MCLK ¥YIs[A] (Time
Treadymele | rom READY rising edge to first MCLK edge) 2.8ps 4.4us

BT 2 EHESR, fH MSPI T GW2A R4 FPGA 7= it 474

RE, T 2 LR AT
® MSPI #1MfiRE

IR IR BT — R G A, RECONFIG N % y“NON-RECOVERY”

o JRENHIGNAE

HHT B 4 A E I RECONFIG_N — /MG P ik i

4.5.3 SSPI 2R O R

SSPI Bt &, B FPGA oy asft, HisMET Host ilid SPI & xS

GW2A %% FPGA 7= i TR B .
SSPI gmFE A 20 Kt e A B 4-3 s
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4 B 4.5 YmFEiE D bt

& 4-3 SSPI 4riZtER T FE

READY 4
i Treadytcsl Teentw
SSPI_CS N : Y —
CLKHOLD_N
sl i v Y
| A X A X
i Tsspis : Tsspih * ok o Tooid e »
SCLK : L i % :
L K ] — —
i Treadytsclk i Tsclkitco i Tsclkfico Tschficx
S0 { valid data X valid data >—

RIS P8k 4-18 Fiw .
% 4-18 SSPI YRiZER T FSH

ZRER | ZHE X w&/AME | mKME
Tsclkp SCLK k% E #1(SCLK clock period) 15ns -
Tscikh SCLK i £ i HL T B ] (SCLK clock high time) 7.5ns -
Tscii SCLK B i HL T i 1] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7} [A](SSPI PORT setup time) | 2ns -
Tsspih SSPI PORT 5 [A](SSPI PORT hold time) ons -
T SCLK T P& S $cdfa i Hi 9 ZE(Time from SCLK | 10ns
sclkitco falling edge to output)
T SCLK " F§I S4B 4E(Time from SCLK | 10ns
sclkitex falling edge to high impedance)
Tesnhw CSN f& B~ ik 56 B2 (CSN high time) 25ns -
- READY L7Hi%] CSN {H T} 8] (Time from
readytesl READY rising edge to CSN low)

- READY -3 5—A> SCLK ¥ ] (Time from
readytsclk READY rising edge to first SCLK edge)

B T2 B HLEKR, T H SSPI BN GW2A £71 FPGA 77 AT 4 i,
i i A PA T 26 A

® SSPI fffifE

S VIR G AR BT — R gm R, RECONFIG_N %y “NON-RECOVERY”
>Ijilj‘l_§o

o JHAHTHImAE
T S IR I RECONFIG. N — MK HLF ik
4.5.4 CPU &R,

TBD -

CPU Zmfeti T, HOST i@ i DBUS #1114 GW2A £ %1 FPGA 7= iyt
ITHIERCE . BR 72 EHBEOKR, fEH CPU BN GW2A 251 FPGA ™ i
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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

DS102-1.03

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 #Fan4

5.1 et

B 5-1 {frep R 5% - ES

Product Series
GW2A

Core Supply Vol
LV 1.0V

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

GW2A - LV 55

- T

tage

5%%14% BiER

PG 484 ES

L Optional Suffix
ES Engineering Sample

PIN Number

5-2 284y & 553% - Production

GW2A - LV 55
S T

Product Series
GW2A

Core Supply Voltage
LV 1.0V

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

DS102-1.03

PG 484

Package Type
LQ LQFP
PG PBGA

C7/16

I Temperature Range
C Commercial 0°C to 85C
| Industrial -40°C to 100°C

Speed Grade
6 Slowest

-

8 Fastest

PIN Number

Package Type
LQ LQFP
PG PBGA
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5.2 ZefFE bR

5 ST HER

5.2 s fFE AR

PR AN A R EEN 8 HEE, WK 5-3 Fn.

5-3 gkt K ARiH

[
GOWINEZT
P> GW2ALVI8PG256CT/I6

Part Number ——
Date Code —» Yyww
Lot Number —» LLLLLLLLL

57(57)

DS102-1.03



GOWINSE

EREB TR KX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 手册内容
	1.2 适用产品
	1.3 相关文档
	1.4 术语、缩略语
	1.5 技术支持与反馈

	2 产品概述
	2.1 特性概述
	2.2 产品信息列表

	3 结构介绍
	3.1 结构框图
	3.2 可配置功能单元
	3.2.1 可配置逻辑单元
	3.2.2 布线资源单元

	3.3 输入输出模块
	3.3.1 I/O电平标准
	3.3.2 I/O逻辑
	延迟模块
	I/O寄存器
	取样模块
	解串器DES及跨时钟域转换模块
	串化器SER模块

	3.3.3 I/O逻辑工作模式
	普通模式
	SDR模式
	通用DDR模式
	IDES4模式
	OSER4模式
	IVideo模式
	OVideo模式
	IDES8模式
	OSER8模式
	IDES10模式
	OSER10模式
	IDDR_MEM模式
	ODDR_MEM模式
	IDES4_MEM模式
	OSER4_MEM模式
	IDES8_MEM模式
	OSER8_MEM模式


	3.4 块状静态随机存储器模块
	3.4.1 简介
	3.4.2 存储器配置模式
	3.4.3 存储器混合数据宽度配置
	3.4.4 字节使能功能配置
	3.4.5 校验位功能配置
	3.4.6 同步操作
	3.4.7 上电情况
	3.4.8 存储器操作模式
	单端口模式
	双端口模式
	伪双端口模式
	只读模式

	3.4.9 B-SRAM操作模式
	读操作模式
	流水线模式
	旁路模式
	写操作模式

	3.4.10 时钟模式
	独立时钟模式
	读写时钟模式
	单端口时钟模式


	3.5 数字信号处理模块
	3.5.1 简介
	宏单元
	前加器
	乘法器
	算术运算单元
	ALU54状态
	寄存器输出单元

	3.5.2 DSP操作模式配置

	3.6 时钟
	3.6.1 全局时钟网络
	3.6.2 锁相环
	3.6.3 高速时钟
	3.6.4 延迟锁相环
	3.6.5 DDR存储器接口时钟管理DQS
	CDRCLKGEN
	CDRCLKDIV


	3.7 长线
	3.8 全局复置位
	3.9 编程配置
	3.10 片内晶振

	4 电气特性
	4.1 工作条件
	4.2 ESD性能
	4.3 DC电气特性
	4.4 开关特性
	4.4.1 内部开关特性
	4.4.2 外部开关特性

	4.5 编程接口时序标准
	4.5.1 JTAG模式接口时序标准
	4.5.2 MSPI模式接口时序标准
	4.5.3 SSPI模式接口时序标准
	4.5.4 CPU模式
	4.5.5 SERIAL模式


	5 器件订货信息
	5.1 器件命名
	5.2 器件封装标识


