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NN LFR X
FPGA Field Programmable Gate Array | B3 7] gafe | 1[5 %
CFU Configurable Function Unit AL E DIRE T
CLS Configurable Logic Section GG RYIE e
CRU Configurable Routing Unit Al gmFEAR 4 T
LUT4 4-input Look-up Tables 4 FNERE
LUT5 5-input Look-up Tables 5Nk E
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SSRAM Moy > atc Random ACCESS. 1 4y s L 8
BSRAM 'I?/Ilgrcnkors;atic Random Access Yok A BEHLAT 52
SP Single Port 16K BSRAM 16K H.ii -1 BSRAM
SDP Semi Dual Port 16K BSRAM 16K %0 0 BSRAM
DP True Dual Port 16K BSRAM 16K X -1 BSRAM
DSP Digital Signal Processing B E5 ab e
TDM Time Division Multiplexing i 5352
DQCE Dynamic Quadrant Clock Enable | Z125 % BRI i fig
DCS Dynamic Clock Selector BIASI Pk A%
PLL Phase-locked Loop B
GPIO Gowin Programmable 10 Gowin 1 i F2£18 FH 4 i
QN88 QFN88 QFN88 44
PG256 PBGA256 PBGA256 Ff%%
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S5 PN R a8 Bri
- ZF4mA. 8mA. 16mA. 24mA ZEIRENfRE
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- 1Rt HAE T IR R R I
- XA 11O HEAEMST ) Bus Keeper. i/ T4 HiFH 22 Open Drain
o H 328 T
- SCRFRMGIR
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ST EERE
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SEHL BRI 73 BN S

- AR N 2 T
o ZRIEALERA
- 3CFFJTAG it B
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- X¥FJTAG. SSPI X EH:4ufE SPI Flash, AR r L@ IP
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- SRR OIS A AL B
2.2 FEERE R
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BT (LUTA) 20,736
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% 2-2 GW2A-18 PLL 5%

SN a AT PLL
QN88 GW2A-18 PLLL1/PLLR1
PG256 GW2A-18 PLLL/PLLR

#F+ 2-3 GW2A R3| FPGA R (EHMR)HEMEAXAR VO B2

ESES [&] £ (mm) JR~F(mm) E-pad X~} (mm) GW2A-18
QN88 04 10 x10 6.74 x6.74 66 (22)
PG256 1.0 17 x 17 - 207 (73)
E!

o Ui GW2A #%1| FPGA /™ (M) B R dr M R S 7730, 1527% 6.1 &l

%

° JT;AGSEL_N M ITAG &AM, JTAGSEL N 5l A1 JTAG TF#if) 4 451
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% 2:25 | :% CFU | | CFU | | CFU | | CFU| CFU | CFU
% PLL | illc:);kSRAM :::: % -~

S PLL | Block SRAM | osc |||
J cu ] i CFU | | CFU | | CFU | | CFU| CFU | CFU
« I/OBankélC ;LIJ/OBankS — Block SRAM PLL
CFU | | CFU | | CFU | | CFU osc

K] 3-1 5 GW2A 5% FPGA 7= f(FERR) Gt~ B, ik ot i 21
EFMNTRRHESHRL 2-1. /NS —NEHE R ICMES], SE AT
FLE(I0B), #%EFEINIR 1 ESRENLZ 5% (BSRAM) HER. B (5 5 Ab FE A
B DSP. PLL #J5A1 A ik

GW2A £%1] FPGA 7= i (ZE RN ) ZE A IR 1 50 2 v vl d B D e .o
(CFU, Configurable Logic Unit). fE#8F A HIERAT. FIXFEREHES], AIH]
HENZRATENSECAR . nTECE IR (CFU) Al LARLE s A k3%
(LUT4) #E. BRI EB AT SR TEHTTRHES % 3.2 ifiL B 1)
HEHL TG
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GW2A £%1 FPGA 77 Fh(ZERRZR) I 11O R AifE 28 F4ME, Ll Bank
NEAIRS, 3545 8 A Bank, #573A Bank0~Bank7. 1/0 i S % Fil
P hR i, SRl T AEREE0. SDR LE#ix0. i@ ] DDR #z{f1 DDR_MEM
P FRANERNHE S 3.3 Hi N\ fan ik

GW2A 771 FPGA 7= fh (£ M40 Hulk B 5 BEHLAZ %2 (BSRAM) {5
SR RBARIRATHES], — > BSRAM 7E 5435 5 i 3 /> CFU ol . —
/N BSRAM 57 5K/ Jy 18Kbits, 52 2 Fi i B BRI et et
BHES % 3.4 Jolki A BRHLIT b S,

GW2A #%1] FPGA 7= () N ik T 375 5 b2 DSP. DSP
FEZAT N B AT HES ), A DSP %5 &5 9 4> CFU fz & . 44> DSP
HEWANZE R I, BNERICE S WA ETINESS (pre-adders), A~ 18 £
Feid:a% (multipliers) 1 — A = # N FI AR AB 4S5 5 T(ALUSA) . VEAIBORNE
% 3.5 M T 5 A FERIH

GW2A %1 FPGA 7= i (ZERZ) M ik 7 BIAHFR PLL 850, =S4k
PLL fERGERSFE AL AT DLSE A I BRI il B A [ S 500nT DL AT I
(IR R R (A 0 40) . MEAT R, (B LU ThRE . (A2 5 N ik ]
AR N mE, SR 2.5MHz 3] 125MHz B 8P4 Ja S MSPI ZafE D
BRI B F N SRR At AT SR AL S e, PREERRNE S5 310 A
ORRE

IAh, FPGA SN E T F & 1n gmfEfm £ 7t (CRU, Configurable
Routing Unit), & FPGA AT A BRI IER K R . AIRLE IR H It
(CFU) F110B WIER /- AR E AL TR, @il | CFU WA I0B N
(1032 %5 TE YR . A7 26 TR T E IS = o SR FPGA 8 3 304 - Bk Ak, GW2A
RY FPGA F= i (FEMR)IGTRAL T 8 1T B W R, KETE, 4
JRBEEN, U RmFEETE. 7R TS5 3.5.2 DSP #/E AR E . 3.7
Kk, 3.8 &REEN.
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3.2 AJECEThRE T

A B D) RE R G (CFU) AT AT T B2 45 5 G (CLU) 2 M il s o 2 S Ak
FPGA 7= it N % I R P B AR B G, B AN 2 B e ] f DU mT i B 2 45 B (CLS)
DA AH S A E B A 28 B G (CRU) AL AR, Horp =N AT B i e 8- 5 A
P N R R (LUT) AN A7 25 (REG), A 4h—ANrI g &2 i L&A
DU N B R, W 3-2 Fis.

CLU H v i B 2 AR IC B ONE SN GRS, TTRCE AR AR
. BARBE BT RiREiEee. CFU s a e B 18 M T MR 4 3 FH 37 5 ie
BREAREREK . EARBHEAIC, FraS AT 8 57 6 o DU TAEAR
X. ATLL CFU RBIHHATN A,

& 3-2 CFU &#~EE

v

Carry to Right CLU

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

CLS3

CLS2

CRU

CLS1

CLSO

Carry from left CLU

!
SREG i ZRFIR AT SCHF . WA T2, RIRAR o SR BRSO s i AL

321 AR EIZEE T

BB R ABREF . BARZEANFAE A
o JEAEmPLFM
FHABERET DAY E N — 4 NER R (LUTS), mILBlEmmaikE
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- A E IR R AT E AR 5 A B E(LUTS).
PRI HC B DhRE R e B R — 1 6 T AN B R EK(LUT6).
VU E DhRE Al EC B A — S 7 S A EHRE(LUTT).
J\ANETE B DY e (A~ CFU)ATE & i — 4> 8 Far A B k3R (LUT8).
o HARZEHA
gE AL EE, BRER I E AR A (ALY), FHESLHLLL NI RE:
- ENREIEE
- R, FE I RS T B s
- HeRER, BFEAKTHR. DT HBRAAMEE LR
- IRIEER
o [(ifitiastzl
EMAE R, AT AT B 2 e R 16 x 4 AL 170 A1 sER S BEA LA fif
2% (SSRAM) =i R ifiEss .
o AR FPGA B S s NWTUG AL SO0 77 SN B S BN LA it 2%
(SSRAM) IHIUEA N .  F A7l 2 1 B 7 X6 284 Gm A2 I 58 N
A HC & Dy e (CLSO~CLS2) % & M/ & i w8 (REG), Wikl 3-3 Fw.
# 3-3 CLS i FHFER~EE
~——D
—CE
—>CLK Q—

— SR
—GSR

% 3-1 CLS H&HFERIRIE S AR

ey o | ik
D BN
CE || CLK RS, TR iyt P R I o 2
CLK |1 ehss, mTRE N TR o F R 2
AR S AN, TR I 2
o FBEM
o FBEM
SR o WM
o WEEM
o EAMEEN
SRE, AR IR 4
o WM
GSRM 11 o mmmp
o EhRER
Q O | Hfmm
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3.3 fn N\ HH AR

(155 D BRIERT LUEFE [ — T RCE DR A P AR — AR, B DUEFOR A T
CRU A PIULAEAREBY S HAEOL T, wr A7 asfhml LLRSR AR A -

® [2]CFU " fic & ThAg A ) CE/CLK/SR 5 a] A 7 it B 1% %
[B17E GW2A R %1 FPGA F=ii(ZFE M) NHE, GSR il HiZELiER:, Al CRU.

® [4]SR 5 GSR Ml 5%k, GSR f# =M.

3.2.2 &L FIFAT

AT B T CRU (2 g 32 ZEALFE PN 5 i«

o AIEFEIIRE: v CFU KM A SR MmN IIE .

o MZBIATIRE: Oy CFU MmN/ 5 SR HLESR AR, 45 CFU A HE
B4 \CFU Z [AIEHE LA K CFU M FPGA N # HoAth Th RERE P 2 [A) (7 4%

3.3 MM AR

GW2A 71| FPGA 7% (ZE M ZL) I 10B 3 E 4145 1/O Buffer. /0 124 L)
K KB B FRIAT 28 55 R B0 = AN 4. Wi R B AR, BN 10B HoT s TN 110
ERGrC N AR B), BRI E &—HESETX, Waf DUE R $GE

Sl E .
[ 3-4 10B &R E
Differential Pair Differential Pair
A A
“ “True” “Comp” “ “True” “Comp”
PAD A PAD B PAD A PAD B
y y
v Y v v
Buffer Pair A & B Buffer Pair A & B
2 Y A 4 Y y Y
—H O —H O 4 O —H O
o 6 2o 6 2| o & B0 p E
v v \ \
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y Y [ Y
_Bod O _|DpolZ O _|JToId O _|ToI O
SREE~8E5R ~ 3EsE~2RsE &
S 525y Ss585 v 5525y 5585 v
«Q —Q Q ~|Q Q —~|Q #@ —~+Q
\ 4 v v
Routing Routing

GW2A #%1 FPGA 7= i () 10B 1D gedr s

e LT Bank HJ Veco HLi;
® Y LVCMOS. PCIl. LVTTL. LVDS. SSTL VLA HSTL £ Fh - ~Fhx

1HE;
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3.3 fn N\ HH AR

PRI NS 5 F AR i I T

Sefit A5 5 IR B HL A 10T 5

P HE 5 Slew Rate 1£7;

SHEEAS 1/0 AL 1K) Bus Keeper. b4/ 7 HiFH &% Open Drain #iH!
16 T 5

o SCHFIEIK;

o /OB FEEEA. SDR X LK DDR &£ R,

3.3.1 YO B FhrifE

DS208-1.2

GW2A %1 FPGA 7= (ZERZ0) 1) 110 £145 8 /> Bank, Wik 3-5 Fiow,
4~ Bank B L) 1/0O H R Veco. Veco AT LR E A 3.3V, 2.5V, 1.8V,
1.5V 8 1.2V, LQ144 F3E 1281 Vecozs F1 Veox Wil E7E—k2, fLH
FEATR BN 2.5V, 3.3V, WIfE RS %% 4-2. NH SSTL, HSTL %
I/O iy ANAifE, R4 Bank i it — ML K25 Lk (Vrer), A AT LLIEFE
{5 H 10B & 11 VRer J5(5%T 0.5 x Veco), W ATIEFESNMHT Vrer Fr A (15 H
Bank HEE—A /O & IEIE AR Vrer FiTN). Veex it H B R SC3F 2.5V Al
3.3V,

3-5 GW2A By I/O Bank &3 ==&

| loBanko | | lOBankl |

ueg Ol
ajueg Ol

GW2A

pjueg Ol
equeg Ol

| loBanks | | lOBank4 |

GW2A #%1 FPGA 7= i (I F)ANF ) Bank SZ AR R E R E
AL FE B FEL BN 22 4 A B P A, S FEBE 1 B T SSTL/HSTL fy N,
7t Bank2/3/6/7 3 ¥F. Z4r % EH T LVDS fi A\, X7t Bank0/1 #13Z
B VR BHE S UG289, Gowin A/ f2di/H & H (GPIO) JHF'#5H.
¥
TgmFREAEE (GPIO) BRMNRE R =ML L.

ANEH /O i HARHERXT Veco FIER, W€ 3-2 Fion.
# 3-2 GW2A % FPGA P (EMP) ZHHE /O £B R4 LA B

/O FiibritE | Hm/ZE sy Bank Veco(V) it KB E F1(MA)
LVTTL33 BBy 3.3 4,8,12,16,24
LVCMOS33 B Uiy 3.3 4,8,12,16,24
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3 ik 3.3 fn N\ HH AR

/O %y H A i B 72 5Y Bank Vcco(V) i H IR BN BE 71 (mA)
LVCMOS25 B 2.5 4,8,12,16
LVCMOS18 | #uuk 1.8 4,8,12
LVCMOS15 | i 15 4,8
LVCMOS12 | Hui 1.2 4,8
SSTL25 | B 2.5 8
SSTL25 I B 2.5 8
SSTL33 | B 3.3 8
SSTL33_lI By 3.3 8
SSTL18_| B 1.8 8
SSTL18_II B 1.8 8
SSTL15 B 15 8
HSTL18_| B 1.8 8
HSTL18 I B 1.8 8
HSTL15_| B 15 8

PCI33 B 3.3 N/A
LVPECL33E | %4 3.3 16
MLVDS25E F by 2.5 16
BLVDS25E F by 2.5 16
RSDS25E F by 2.5 8
LVDS25E F by 2.5 8
LVDS25 #43(TLVDS) 2.5/3.3 3.5/2.5/2/1.25
RSDS #43(TLVDS) 2.5/3.3 2
MINILVDS #43(TLVDS) 2.5/3.3 2
PPLVDS 2 45(TLVDS) 2.5/3.3 3.5
SSTL15D F 4y 15 8
SSTL25D | F by 2.5 8
SSTL25D Il | %4 2.5 8
SSTL33D_| v 3.3 8
SSTL33D_ Il | £4 3.3 8
SSTL18D_| F by 1.8 8
SSTL18D Il | %4 1.8 8
HSTL18D_| F by 1.8 8
HSTL18D Il | %4 1.8 8
HSTL15D_| F by 15 8
LVCMOS12D | %4 1.2 8/4
LVCMOS15D | %4> 15 8/4
LVCMOS18D | %4> 1.8 8/12/4
LVCMOS25D | %4> 2.5 8/16/12/4
LVCMOS33D | %4 3.3 8/24/16/12/4
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3 SN 3.3 S N R
& 3-3 GW2A THHAA VO £B R RBH TR E
I/O Hi N britE B/ Z 5 | Bank Veco(V) XHFPEIBUGEI | &2 VRer
LVTTL33 B S 1.5/1.8/2.5/3.3 & 4
LVCMOS33 B it 1.5/1.8/2.5/3.3 & 4
LVCMOS25 B it 1.5/1.8/2.5/3.3 & 4
LVCMOS18 B Y 1.5/1.8/2.5/3.3 & =
LVCMOS15 B Yt 1.2/1.5/1.8/2.5/3.3 & o
LVCMOS12 B S 1.2/1.5/1.8/2.5/3.3 = o
SSTL15 B S 1.5/1.8/2.5/3.3 % sz
SSTL25 | B S 2.5/3.3 @ &
SSTL25 I B S 2.5/3.3 @ &
SSTL33 | B it 3.3 % &
SSTL33 I B it 3.3 o &
SSTL18 | B Y 1.8/2.5/3.3 % &
SSTL18 I B Yt 1.8/2.5/3.3 % &
HSTL18 | B S 1.8/2.5/3.3 4 T
HSTL18_lI B St 1.8/2.5/3.3 4 T
HSTL15_| B 1.5/1.8/2.5/3.3 i sz
PCI33 L 3.3 = o
LVCMOS330D25 | i 2.5 i o
LVCMOS330D18 | i 1.8 i o
LVCMOS330D15 | Hiiii 1.5 % 4
LVCMOS250D18 | Hiiii 1.8 % 5
LVCMOS250D15 | Hiig 15 4 o
LVCMOS180D15 | Hiig 15 4 o
LVCMOS150D12 | Hiij 1.2 i @
LVCMOS25UD33 | Hiij 3.3 i @
LVCMOS18UD25 | i 2.5 i o
LVCMOS18UD33 | i 3.3 i o
LVCMOS15UD18 | Hiiii 1.8 % 5
LVCMOS15UD25 | Hiiii 2.5 % 5
LVCMOS15UD33 | Hiig 3.3 4 o
LVCMOS12UD15 | Hiig 15 4 o
LVCMOS12UD18 | i 1.8 @ @
LVCMOS12UD25 | Hiig 2.5 @ @
LVCMOS12UD33 | i 3.3 i o
LVDS25 ZE5y 2.5/3.3 @ 4
RSDS ZEoy 2.5/3.3 % 4
MINILVDS ZEoy 2.5/3.3 % 4
PPLVDS ZEoy 2.5/3.3 % o
DS208-1.2 14(47)




3 ik 3.3 fn N\ HH AR

I/O i NFRE M/ Z 5 | Bank Veco(V) CRFRIBRFIED | BB TEE VRer
LVDS25E Z5y 2.5/3.3 4 o
MLVDS25E ZE5y 2.5/3.3 @ 4
BLVDS25E P 2.5/3.3 @ o
RSDS25E ZEGy 2.5/3.3 % 4
LVPECL33E ZEGy 3.3 o 4
SSTL15D ZEoy 1.5/1.8/2.5/3.3 % =
SSTL25D | ZEoy 2.5/3.3 % =
SSTL25D I ZE5y 2.5/3.3 4 @
SSTL33D | ZE5y 3.3 4 o
SSTL33D_II P 3.3 @ o
SSTL18D_| Z=y 1.8/2.5/3.3 @ @
SSTL18D I ZEGy 1.8/2.5/3.3 % 4
HSTL18D | ZEGy 1.8/2.5/3.3 o 4
HSTL18D_I ZEoy 1.8/2.5/3.3 % =
HSTL15D _| ZEoy 1.5/1.8/2.5/3.3 % o
LVCMOS12D ZE5y 1.2/1.5/1.8/2.5/3.3 4 o
LVCMOS15D 5y 1.5/1.8/2.5/3.3 4 o
LVCMOS18D Z=y 1.8/2.5/3.3 @ o
LVCMOS25D 5y 2.5/3.3 @ o
LVCMOS33D ZEY 3.3 i o
3.3.2 /O iZ%8

% 3-6 4 GW2A 251 FPGA ™ (4L ) i 1/O 1R R 73 o
3-6 /O BB R EE

TCTRL | TCFF >
GND}—»
» SER o -
IS
TOATA. o ouTFE . —
IODELAY

K 3-7 7y GW2A Z 51 FPGA 77 i () K 110 IR IH A7
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3 ik 3.3 fn N\ HH AR

3-7 /O BEMNREE

> ClI

> DI

» INFF > DIN
IODELAY '—»

<>
» |EM IDES
ntg —» Rate

Sel

GW2A %51 FPGA 7= i (R4 1/O 35 45 [ 21 BB i B 4 T -
FEISHRER

3-8 NIEIRfHH: IODELAY. GW2A £ %1 FPGA /= i (Z- %) KB4
I/O # 4L 5 IODELAY fibk, RILHRAE 128(0~127) B4R, — B HILEIR
[H]%)74 18ps.
[# 3-8 IODELAY ~=HE

DLY UNIT
SDTAP | >
SETN | » DLY ADJ > DF
VALUE | N
A PRI IR 1 7 3

o FrATEHl.
o A, "5 IEM A (HUFEREL) — & ORI ah & BUREE 1.
FELVE E )L IODELAY ASBEFEN T4 A\ A% H o
I/O 5575
K 3-9  GW2A Z51 FPGA 725 (B ) 110 ZF stk . GW2A £
5 FPGA 7= i (ZE ) FIEEAS 110 # IR AL AT gmFE S N\ Z 77 2% INFF . Hr i &5 17
28 OUTFF il = BH{zH % /7 %8 TCFF.
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3 KN

3.3 fn N\ HH AR

DS208-1.2

3-9 GW2A i I/O HER~EE

D Q|
—~>— CE
> CLK

. SR

Y !

o CE DA MK HL 45 %4(0: enable)sli i > F4%%(1: enable).
o  CLK nJ AgwFE N ETHiR ik 5 R B v ik & o
o SR AUGFEANFIEIRE 1) SET/RESET s ¥ (disable).
o AfEan Al LUYnAE N A7 45 (register) B /7 2% (latch)..
EVHEARIR

HUREBEER(IEM) 2 F SR BURE$cdi 14y, Tid A DDR Bt i 3-10
FroR.

3-10 GW2A i IEM REE

CLK[ - LEAD
Dl IEM ——MCLK
RESET[ - - LAG
%28 DES R ER fhigi sk

BRI /O BERRAL T A fE 5 2% DES, 5 1 /0O TIEN HTT
Ao DES HLIii)da A B 2h v 5 i 2% #: (Clock domain transfer) i $2 4t
TR AR AN EURE I B (strobe) B W SRR SLE I B I RE 1. B EAE
1745 (registers) F Skt 47 £ KA

5 I P B A AT T D RE
® FHNIIELN BB A EL DQS R ATHIE RFE. HIREN T

DDR frfi# &4 H .

® T DDR3 f#ifi #4% M brifE, fEi% DQS L7 (read-leveling) &4
HeF #FE Calign).

® 7riEf DDR R, 4 DQS.RCLK H T-KFERT, BER Rt 55
EAHH .
4 DQS #21it WADDR /% RADDR (& 545 [F]— /N EE (1 15 I o 33 e 4645
He,
128 SER &R
AN /O BHHRAL T R B8 SER i, F5 T 1/0 BN
720,
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3 Hify S 3.4 URER A BEHLAT i a5 Bk

3.3.3 YO ZEITEER

GW2A %51 FPGA 7 it (B4R I /O B SCRF 2 Fh TAFRI. A —F
TARSEECR, /OB /O ZE 5 5% 3T LIBC B i tH 15 5« A E 5.
INOUT 155 L =35 th 5 5 (7 =& &M A 5 5).

KT 10 BT IEAIE R, 2% UG289, Gowin ] % F2iH H
& IH(GPIO)H /7 5 7 .

3.4 REHSHEN FiE2518
3.4.1 @&y

GW2A #7%1] FPGA 7= f(EFG)Fe it 7 F '8 RIHUIRER S BENLAT A 243 518
XA it AR TR AL IR HE S, AT IR, D ARTEEEAS FPGA BEIH .
R AHOR B S BENLAE 52 (BSRAM). 7F FPGA [i%1|Hh45 /> BSRAM #ik
5 34 CFU B & . 51> BSRAM W] it B i 15 18,432bits(18Kbits). HEfit
5 Fh#pfERE R, i R Single Port, Ui i Dual Port, £y X 15
A Semi Dual Port, [E{bf7fifgstiz, WER FIFO 247, £ FNERFFIH T
BSRAM 5 5 K I REFi IR o

FE HORE SBENAT GRS TR P e R TR T R, DAR
BSRAM 24L& Fh Th g -

&

o 1 MR KA E N 18,432bits

o [ 4PAiZk F| 380MHz(#E Read-before-write 5 F 230MHz)
e il 45 Single Port

o XU 45 Dual Port

o XU 5 Semi Dual Port

o R{LKRINAL Parity Bits

o PRftH Al ROM

o HHETEEM 1 41 E] 36 L

o IR GHBPEE/E Mixed clock mode

o TR &R % Mixed data width mode

o 7EX T L b A B BT SRR 1T [ RE T e Enable Byte
e % iLH Normal Read and Write mode

e i )55 Read-before-write mode

e i#’5 Write-through mode

5 3-4 BSRAM {5E1h8¢

Uit 1 44 R J7 1A ik

DIA | A iy B NAE S
DIB | B i &R ANAE ~
ADA | A ity T hE(E 5
ADB | B uify btk {5 &

DS208-1.2 18(47)
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3.4 URER A BEHLAT i a5 Bk

i 1 44 4 73 1A i3
CEA | A i TP fS AR (5 5
CEB | B iy B £ EAE 5
RESETA | A i A F e A5
RESETB I B Ui [ fFas EALE 5
WREA | A i S S A RS 5
WREB I B i i/ S iRe s 5
e | T TE S
CLKA | A St S/ S I Bl 5 5
CLKB | B i 1/ 5 e (5 5
OCEA I A ity I 4 HH B A7 SR I R A 5
OCEB I B it 14 25 A7 A N P REAS
DOA o Hedhdar o A i
DOB 0 st B i
3.4.2 FHERELEIRN

GW2A 241 FPGA 77 iy (77 4R ) B IR 155 A5 BEA LAF i 2 R SCHF 2 R 1 2
YE T E, Ik 3-6 Fian.

% 3-5 FiERETIR

L R X Dy AR 2 Rt
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K x 9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
Lob mE

75 Hugs 5850, BSRAM 1] LLTE — AN P BSRAM #1752 8K 5 2 4F .
HEBEETR, 5 NEYE2E 3] BSRAM K4 . SCHRFIEH SR
(Normal-Write Mode) Fl1if 5 1% 7 (Write—through Mode). 4%t %7 17 2% 5% %
(Bypass)if, @& HILE Rl — AN 8 i _E AT .

IR B AL =X 1 o A ] S AH o iR 115 25 UG285, Gowin {7 fifi
(BSRAM & SSRAM)HI ) 45 .

DS208-1.2
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3 ik 3.4 URER A BEHLAT i a5 Bk

MmO
BSRAM S5 X0 R, )Xo o LA T 384 -
o P L [R] ERA
o A I [A) I 5 R AR
o AR R ATS

oL RS 2By o 1 75 75 P S AR S 1815 225 UG 285, Gowin A7 2%
(BSRAM & SSRAM) /' 7 -

T O 4R

Bhy Ry 1 AT S 45 1) B RTINS 454 o (B  [R) — AN AN BE A st S 44
HCHF A 15, B w1,

TPy Xty AR P ity 7 7 PR S A SR b T 5% UG285, Gowin £7-fif
#(BSRAM & SSRAM)H 1487 »

HigEx
BSRAM W] HC & i R A7 as i e 7 Al Il R A7 A SR A AR L LA

R FORAIA A R R AF et . P 75 2926t ROM i A %, ﬁ)\%ﬂﬁ‘*
WA £ A b L2 R N SR 5 BT AR 44T

4/~ BSRAM A it B 5 — 1 16Kbits ROM. 2T H sk =Ryt 1 7 2 &
VeI R IE S % UG285, Gowin 77i#2%(BSRAM & SSRAM)H F #5755 .

34.3 Gl E SRR EEE

GW2A #51| FPGA 7 ity (4 L2 ) IR 1 5 BE A LA il 25 BB ] SCHpiR 5
B £ 98 FE AR o A2 0 1R 2R Dy X AR A T, 1320 5 0 et 8 P T
DAIANTR], (HFRZIZIER 3-6 FI5R 3-7 MIRCE KB .

#z 3-6 WK RS EEHRERERETIF

\

\

B =kl
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx 9 1K x 18
16K x1 | * * * * *
8K x 2 N N N N N
4K x 4 N N N N N
2K x 8 « « * N N
1Kx 16 | * « * N N
2K x9 * *
1K x 18 * *
!

PRIEN 7 RN SCRFROR
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3 Hify S 3.4 URER A BEHLAT i a5 Bk

37 AR R ARERERELETIR

S|
S
16K x1 | 8Kx2 |4Kx4 | 2Kx8 | 1Kx 16 | 512x32 | 2K x9 | 1K x 18 | 512x36
r—— \ . . . .
sz | : : : : :
ea : : : : :
TEIE ; : : : :
K16 |- ; : : : :
e ; : : : :
2K x 9 * * *
1K x 18 * * *
!
FRyEN 7 RN SR
3.4.4 F{EEIIERCE

BSRAM 2 #=1i{#ifE (byte-enables) L. A LLERMATHE, Rik
WIEBEBIMF BN TR EE e 4k 2R ¥ . 50/5 i RE 15 5 (WREA,
WREB), & byte-enable Z4ik i F T-#5 | BSRAM 1) 54 1F

3.4.5 BRI IHREEC =B
P (O A5 BE LA 22k BSRAM N B T RGO AL E . A4
I O Al AR MR Ry, T LA SR A7 i Hd
3.4.6 FEIHIRME
o TS I HUIR B A BEALAE i B BB O N 2 1 S S R 2B BN

o Iith A AF A A R /K& A7 e 3 m P I Be it PERE
o i FFf748 1] 55 % bypass-able.

3.4.7 EHEIER
BSRAM 375 I I i &S N7 g #s #4610 . 72 FHEIEFEF, BSRAM
AFREHUIRAS, Fra Bt A 0. RS W EH T R /a2 2 ROM.
3.4.8 BSRAM ¥R
BSRAM 7 5 Fp#AERE R, 45 2 it/ ER (55 4% 20 Bypass
Mode, /KA PipelineRead Mode)Aill 3 F 5 fE 5 2 (1E B iR R

Normal-Write Mode, 5 : Write-through Mode, %¢if)ja 5.
Read-before-write Mode).
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3 ik 3.4 URER A BEHLAT i a5 Bk

FRR(EE
1 I i A A A BN AT A BSRAM 12 H i
MK
. FEFD 5 NAEMGAR I, A3 R Ar A7 2 o A mT SCRFHIOHE 96 o K 36
AN
EHIEN
AN ¥ PR ARy, B PR B AE A7 %5 (Memory Array) )% H .
3-11 Bum O fAW RO &M AR TR EER

ADC———— o
Pipeline

Input Memory D
ol Register i> Array E Register bo

WRE ——»

w L =

OCE
——1ADB
—— Input
CLKA ) Register
DIA T Input ——
RegFi)ster MAemOW cre
Jrpp— rray
Pipeline |
Register|
«4—OCEB
DOB
DIA T——— —DIB
ADA —— Input | | —— Input (= ADB
WREA—» Register Register < 4— WREB
Memory
CLKA Array CLKB
Pipeline — Pipeline
Register Register | «— ocEB
OCEA—»
DOA DOB
SRR
EHEEHER

XF =AM AT IR W SR, i H R AR A . 5 AEEE A2
PRAE 1S 3 11
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3 Hify S 3.4 URER A BEHLAT i a5 Bk

BEBR

FERERESCT, b D AT SRR, BN 2 1B i 4
to

SiRjE 5HA

FEBEREICT, b AT S ERAERY, TR M B 2 H B i 1
Mt BB A AN T,

3.4.9 iR
% 3-8 F 5 T A [F BSRAM A2 T Al {d FH [y st e A =X
= 3-8 AR EFI®R
BSRAM #
s UL PR B R
b ST B b A 2 Yes No No
B/ 5 B A 2 Yes Yes No
s DB | No No Yes
3 37 B AR R

3-12 R 1 AEX 0 FUSE RN IR SZ I b P A =X, Ao E A —
AL Bl CLKA S S92 1 % A M & 47 4%, CLKB {5 542 1 ¥

B KA FF A7 A
3-12 JhIT R R
WREA WREB
v I
ADA T = ADB
DA Input — —— Input

Register Register —— DB

Memory
Array
Output
DOA ¢ ’i Output :> g :‘ > DOB
Register Register

WREA WREB

SRR

B 3-13 o 1 A8 Dy W ST FR 35 5 I Aol PR A X0 A i 1 &8 —
B SPR(CLKA)E SEH] 1 im0 A B5AEE . SRS/ 546 g
fE7 . B Bl(CLKB)E 542l 1 i 1 B AL A . St hb Al ge (5 5 .
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3 gE N4 3.5 A5 A A

3-13 ISR #IER
— Input
Register |
Input —— Memory
CLKA =¥ Register Array CLkB
Pipeline |
L E Register |
B i O B A5
Kl 3-14 BoR 1 s I phA .
3-14 B [ i
WRE AD
Input ——
DI > I
| Register
Memory
K — Array

DO<;: Output [\~
Register

WRE

3.5 B FESAIEERIR
3.5.1 fBifr

GW2A 2751 FPGA /=it () H# AT F 5 1) DSP &8t i, =i
R DSP fif# itk 5 ST 2 T B s itk B B 5 S AL F K, W FIR, FFT
Wil . DSP AN FHEaefae . WHEF AR ThFRE .

DSP 3Z#F T 31 Dhfe:

3 FhvE EakeyLEs (9-bit, 18-bit, 36-bit)

54-bit [} A/ HHIE H T

2N P A5 T R IBk DL KG I E A 5

WAL %% (Barrel shifter)

W S 5E S E & N (Adaptive filtering through signal feedback)
iz B A] L A 3 HLE (Computing with options of rounding to positive
number or prime number)

SCAF AT A LA 55 it e
BB

GW2A [f] DSP # S LT 78 s A AE 4~ FPGA B 41 v . 5> DSP
PRk 5 9 A~ CFU IALE . &4 DSP B &M% Hot, BN ZEHRTEEM
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3.5 M5 T AL B R

ANHT LR (pre-adders), B4~ 18 £ [ 3feiZ 4 (multipliers), F1—A> =i A1
RN 418 H 5 T0(ALU).
3-15 N—DEHITTEM .

SBO[17:0] 445

[E 3-15 DSP £H$T
AOQ[17:0] BO[17:0] PADDSUB[1:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
“9” |sDI INC[17:0] “0” INC[44:27] “5, INAL
R
Y I:/TUXAl MUXB1 REVGC
REG_PADDSUB REGB1
54
18 «p» | INAO 1 INAL N8 INC
INAO
g INBO
ﬁ/P,;DDSUN[O] l PADDSUBI[1]
+- < * +- Pre-adder
o

ALUSEL ALUMODE

15 PADDO
SIB[7:0] /¢
SIA[L7:0]— 5
18 MROBO
/> SOB[17:0]
</4 CLK[3:0]
REG_CNTLI
ASEL[1:0] /> y v -
N MUXSD /4 CEI30)
BSEL[1:0] /5> x
| REGSD | «/;RESETI30
ASIGN[1:0]/» 46MO 56 M1
»SOA[17:0]
BSIGN[1:0] /5> e 18
(L0175 REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOADB|MDI<<18
L AD( ” “ B
. l A 4 0 alusel[1:0] alusel[3:2] §—¢—V i
alusel[6:4] A MUX < L . > B MUX
«g ) 4
4 AOUT alumode([3:0] G4 BOUT
CASI>>18—> /
CASI[54:0] 4z " e our " LOADA={INCIL7:0],INA};
INC—>5 - - LOADB=({INC[44:27],INB};
LOADA _» = | 754 XA INA={MROB,MROAU};
S INB={MROB1,MROAL}
ALU_OUT/STATUS
RND_INIT>|
RNDLINIT-1—> ALL
REGOUT Lo> CASO[54:0)]
36
\ 4
DOUT[35:0]
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3.5 M5 T AL B R

DSP #ibi [k 41 3-9 fiar, WEiE 74k 3-10 fis.

& 3-9 DSP i O ik

Uity 1 4 FR 1/O KA | A

A0[17:0] | 18-bit Zi AN A0

BO[17:0] | 18-bit %4 fi A\ BO

A1[17:0] | 18-bit HHEHIA A1

B1[17:0] | 18-bit £ fii \ B1

C[53:0] | 54-bit HHEHIN C
BN A, HTRBOER. fINES SIA Bi%

SIA[17:0] HERE B AT AR Y DSP Bk {55 SOA, DSP
BEHL Y EE A SIA ] SOA [ 4E IR i [A] 2 — N4 i 3
BA MmN B, HTSBER. fiNES SIB Hi%

SIB[17:0] HERR B ST AR Y DSP k)4 th {55 SOB, DSP
BEH M SIB F1] SOB (1 %E IR i a] & — st ] 4

SBI[17:0] | IpIE S s Z A TN AL

CASI[54:0] | S EFT—4> DSP i) ALU BN, TR iERE

ASEL[1:0] | N 2% Bk 45 (1) A S N UL+

BSEL[1:0] | Fei AR 1) B M NI

ASIGN[1:0] | WNES AFFSAL

BSIGN[1:0] | NG5 B RS540

PADDSUBJ[1:0] | REINES IRAEHIE S, F T A mes 248 inmokit £

CLK][3:0] | AR TPN

CE[3:0] | B R s 5

RESETI[3:0] | [, BAfES

SOA[17:0] 0 Rt A

SOBJ[17:0] 0 [ 2ADRAE Th =

SBO[17:0] 0 HUNA 2B A A, A7 W)

DOUT[35:0] 0 DSP 4 H %4

CASO[54:0] o ALU %t B~ —> DSP b7 e, e iy

Y

26(47)




3.5 A5 A A

DS208-1.2

+® 3-10 ARF FaRHA
T Wi B B A O 1

AO register AOHII N\ i A7 25

A1 register AL N B A7 45

BO register BO#iI N\ 75 745

B1 register BN & 4745

C register CHi N\ {785

P1_AO register e T ELAOKI N FF A7 4%
P1_A1 register FREALI N ZF A7 A%
P1_BO register e I EIBOKI N FF A7 4
P1_B1 register FR BN ZF A7 A%

P2_0 register

FE B PR LN TF 77 2

P2_1 register

A TRAGR K EA N A7 T

OUT register DOUT#i it %5 77 4%

OPMODE register PRAER AT H) 2 A7 2%

SOA register L4 SOA IR
CIpE

DSP ZZ et &P N T INAS, SEELTIN . PURAIAS L DI RE .
IR &S A7 2 B TT IR iR AT S A7 9 1 A\ o
e Jf47 18-bit fi A\ B B SBI;
e Jf47 18-bit fii A\ A L SIA.
BEAN 0\ i A1 SCHF A7 A7 e R 2R 55 Bt AR 3
iz 3R FPGA 77 dh ORI IN A% AT EAE O D REREER SR A, SCFF 9-bit

5725 F0 18-bit f37 %5

%R

Feik A (multipliers) 2 T ATINAR 2 )5, HIRSEDUSRIAIZ S . Sfeikas m] LAAC
BHNIXx9. 18x18. 36 x 18 5 36 x 36, % A i FH %y H i 8 S 3 25 A7 A 15
RS — A8 BT SR [ C B SR

® /18 x 36 Ifeikas;
® /™18 x 18 T2y,

AN BT R] BLBC B 1> 36 x 36 ekt .

o U/ 9x9 T,
BEREHET

A DSP % B0 B — A 54 fi7 ALUB4A, & 5% i 28 T RE (13— s,
i N\ ity AU A L it 220 SRR AT A7 e U S5 B . SCRFI D RE 4
o TRiEBAIHIEIE/O. BE A FIEUE B Nk s A
o RyEINHIHI B0 B B AL C AL IEF
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3 Hify S 3.6 B 4P

o Kt A ¥uiE B FIHERL C I INIEAR SIS
3.5.2 DSP #{EHRA B E

@A (5 5 ALUSEL[6:0]41 ALUMODE[3:0] 7] Sz DSP £ fififik
PERE . Rl T
o FEykE (multiplier) &=t
o 3y ZUn#% (accumulator) i =
o LKA R nds

3.6 Féh
I h R AT FPGA mifERERIN H 2R HEE . GW2A R%] FPGA
P (ZE IR )P4 T 5 4 R 8P 45 (GCLK), BRI R 284 BT TR
BT GCLK %§, it THUMPR (PLL). & HCLK A1 DDR f#fi# 2%
Fz VB @R K i 20 DQS S50 Bh B
& 3-16 GW2A Bt $hi%iE
DLL_ 1/0 Bank0 1/0 Bank1 DLL_
o | [ R W P B | we
PLL PLL
] S
PLL PLL
L GCLK [
MUX
| |
S S
5 5
= PLL PLL .
DLT-HH Ol W PR B e
LB 1/0 Bank5 1/0 Bank4 RB
D /0 Bank DEDQS I-HCLK
3.6.1 £ B Eh L

GCLK 7E GW2A 7= G BR o0 A, 4 WA %RER, BRI 8
A GCLK M%% ., GCLK F Ry e i e I 0,355 5 FH 1°) B8 i N 75 B0 R X e A 2 %
P, A AR i N8 IREL A B O R B PR RE
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3 Zif e 3.6 g

& 3-17 GCLK RS HrEE

o
m

[\ | [
ats ata
<z %
e/ | N\as/ |
7

3000
/1%
T
<
\ros/
3000,

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

VEAVEAVAAVANS
T TTT

B
B
B

SELECTOR([3:0]

SELECTOR([3:0]
4

VEAVEAVEAVAN
T TTT

B
B
=

o
m

[\ | [
ats T

3000
/32
ita

SELECTOR([3:0]

VEAVEAVEAVAANS
T TTT

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

VAVEAVEAVAAN
ST
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3 gE N4 3.6 I

i1+ DQCE(Dynamic Quadrant Clock Enable)n] 27 4T /5%
GCLKO~GCLK5. %] GCLKO~GCLKS5 i #f, GCLKO~GCLK5 3Kz i P 55
AR, TR T 8 fF ) A DI HE .

3-18 DQCE &#i~=E

CE
»~CLK

CLKOUT
CLKIN [ ;EIE>

DQCE

v
O
QO

RN BIR ) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i,
3-19 fin, WEBZ4E ] LLUEE CRU 7E YA #hii N 2 (R Sh &5k %, Hid
ANty B R E l

3-19 DCS #EORERE

CLKSEL[3:0] [ >/ »

SELFORCE[ >

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

CLK3[ >

DCS A LAECE Y LT J LA
® DCS rising edge % =

BIE 2 e e B 1) BT SN H B 1, fE e B i) BT e
NFEr, an& 3-20 .

3-20 DCS Rising Edge &3 THIRFREE

CLKSEL[U] Js‘.\.’itcﬁ to clkd at next clkl rising E::Igl:—I

\At next clkl rising edge ocutput goes to ™1™

CLKSEL[]

CLKO

CLK1 | I | I | L I | I | I | I | / ll |

CLKOUT I I I I I I I I

® DCS falling edge #izt,
BP7E M AR BT EP I FREUT R e N & O, TEBTIEREm B 1) R BRY e %
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3 gE N4 3.6 I

N, anE 3-21 Fros
3-21 DCS Falling Edge &3 THIRFREE

CLKSEL[O] ___ | switch to olkd at next clk0 falling EJEL\ |

CLKSEL[” \ | \At next clkl falling edge cutput goes to "0 | At next clil falling edge output goes to 07

CLKO B I O O
CLK1 T 1 [ ] I [

Ckour  _ ~  »[ L [ [ [ ls ﬁ [ ] R / [ LI

® Clock Buffer f5={,
AR, DCS faifh i i) Clock buffer.

3.6.2 §iFEIF

BYURH PRI 2 — B S g il B S, TR AR BIAH A (PLL, Phase-Locked Loop).
FIFH AN (1) 225 I B 545 11 PR B N R 5 15 5 i e FAR A

GW2A 7 s (1) PLL B REWS 4R 1k v] LLER G (OIS BRI, J8 I e E AN RN
SRR CAREAT B 4ot (4 570 2 8 R (5 AUR 43400 )« AR TR L o 2 B R S5 T e

PLL AR Bk [ 25 MIAE B I B 3-22 Fiizs o
3-22 PLL ;rEE

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

6 {6
LOCK
v —
Detector > LOCK
CLKIN [ > DIV —»|
PFD > —
. CLKOUT
+ |—» VCO —» VCODIV >
IcP
CLKFB [ > L)
[ CLKOUTP
FBDIV —»> <] LPF |e> PS&DCA >
L
r’ [ £ J—» D’f’v [ CLKOUTD3
FBDSEL[5:0] >/ R
:j—> SDIV
4 > CLKOUTD
\ \ a A A
] | | ]

| S

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

DS208-1.2 31(47)




3.6 4

DS208-1.2

PLL % H 52 X 3-11 fizs.

%= 3-11 PLL 3§ OE X

iy 1 44 4 55 i34

CLKIN [5: 0] LT ZE A

CLKFB LTI S

RESET N PLL 435 A7

RESET_P LITPN PLL X7 (Power Down) {55

IDSEL [5: 0] TN FAFEH IDIV A, JaFE 1~64

FBDSEL[5: 0] | %A BhAEH FBDIV 18, i 1~64

PSDA[3: 0] LETPN BNAS AR F ) (R THE A RR)

DUTYDA[3: 0] | %A BN o5 A L I (CF BRI L)

FDLY [3: 0] LTI CLKOUTP zh s 4R il

CLKOUT i TCHAARE AN (5 23 LU B 1 IR

CLKOUTP ikl A FAAL AN (2 Ll Y R I I e i

CLKOUTD il Zf ‘Eﬁ] ;gﬁgt}n 8¢ CLKOUTP 434l & (¢ SDIV
S ab S

LOCK i PLL Bl Em; 1 RR8E, 0 RREH

PLL &0 e E 5 0] DB 45 PLL A0 Bdm N, ta] DL i i e
it LA R AME S . BG5S B E SRS S . PLL B RIS 50T
DL AR PLL S 5 10 B N, ] LSBT Se ki 25 1 4 R In a5
T EERAME T B E RS T .

GW2A %751 FPGA 7= i (ZE M) PLL T fE15 5% 4.4.6 PLL JF 451 .

PLL A % 4 N B8 CLKIN 47 52 1 2 (R B 0 40D, T8 A i R -

feukout = (feukin*FBDIV)/IDIV
fvco = feLkout*ODIV

fcLkouTtp = feukout/SDIV
frep = foLkin/IDIV = fokouTt/FBDIV

B PodE

foLkin AT £ CLKIN 4%,

foLkout N CLKOUT #1 CLKOUTP i g 45i ,

feikouto N CLKOUTD B 440, CLKOUTD i CLKOUT 4340 J5 BB 4 .
fero N PFD AR, fPFD &/MEA/NT 3MHz.

R A] 5 )5 %% IDIV. FBDIV. ODIV. SDIV k45 1| 1 H 50 R [F it (S =

32(47)




3 KN 3.6 I

3.6.3 SR

GW2A 71| FPGA 7= & (225 i) ey il i HCLK 7] BASZ #F 1/0 58 i
PEREBEAE T, 2T 1B IR B R 28 I B AR s i e, i 3-23
v

3-23 GW2A HCLK REE

HCLK HCLK
BankO Bankl

HCLK

o ml ! j o
e

Bank3

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

& 3-23 A LLES], miEn4eh HCLK i A —4 8:1 1 HCLKMUX
i, HCLKMUX BE¥AE{T—4 Bank H ) HCLK B 4412 532 21| HAh AT fo] —
A~ Bank 71, X875 HCLK A4 FH 5800 R 3 o

HCLK R LAEZ {45 F 7 A5 i S BE LR A0 R P «

e DHCEN: Zi& R ml i £ aeiith, ThaedilT DQCE. w3+
5% P R I 45 5

e CLKDIV/ CLKDIV2: s i £ 73 Bifbish, &4~ Bank H45 —4> CLKDIV.
A AT N IS B AR, — B0 s e, BT 10 AR AR R,

e DCS: #hA& i mEd i phit 28

e DLLDLY: ZhZSbiRif%, HT LN EHmANNSES.

3.6.4 DDR Ff#s5 O R #EE DQS

GW2A #%1] FPGA 7= fh(ZE 20K DQS REE R4 7 a0 R i shfie ok 3 4
DDR 77-fit #8422 O i 8 75 R -

o R DQS fI N, BHB RSN 1/4 ML
NN GRAF TR S %

NN RS UIEEIR A G S

FEAit DDR #ith {5 5

Y #F DDR3 5 Hi [k 2

DQS #ibAy 3 Fh LARR, HIKiEAFK 10 DK, kK 3-24
Bz
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3 KN 3.7 K&

3-24 DQS ~EHE

DQSIN [ >—

PCLK [ > |
FCLK [ >
——1 > DQSR90
READ[3:0] Dﬁ
RCLKSEL[2:0] [ > /g [ DQSWO
DLLSTEP[7:0] Dﬁ
> DQSW270
WSTEP[7:0] s DQS Q
RLOADN [ > | i;i [ > RVALD
RMOVE L= 81 [ RBURST
RDR[ >
WLOADN [ > [ - RFLAG

WMOVE [ >
WDIR[ >
HOLD [ >

RESET [ >

—1 > WFLAG

CDRCLKGEN

CDRCLKGEN ARz Frmid b AN, a1 SGMIl. A E RA
—/~ DQS #il CDRCLKGEN.

CDRCLKDIV
BFEh o Sif B, Thig 5 HCLKDIV 248,

3.7 £k

YEJ9% CRU HIH Zkh 78, GW2A Z%1 FPGA 7 il ()1t 7 R
FHEOKLTE, EH TR P ae. BRI EREDES.

38 £E/EEN

GW2A %741 FPGA i (M) — N AR E BN, H
BB A N, TTHRERS A ET S E AL, CFU R IO HiH &
e m U B & .

3.9 dmiElc B

GW2A £51| FPGA 7~ it (ZF L) SC R SRAM ke, [HL, R A
BH NI BB R 2R, FT T DURYE B B 7 SRR I B 2
P SCAFRAFAESN A Flash e BHLE, GW2A #54F W AMEE Flash A3z R AC B
i3] SRAM i,

GW2A Z %1 FPGA F= i (ZE )bk T > ek 738 F Y JTAG Tic B AR =041,
W 2 SR 11 GowinCONFIG it B 4L SSPI. MSPI. SERIAL
1 CPU. HE4IEENESE UG290, Gowin FPGA /215 47 F2I B F A
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3.10 AN PR

3.10 KSR

DS208-1.2

GW2A #7%1 FPGA 7= (M) N T — N W asdR, iEd el
MSPI gu A2 X FLBERTBPYR, o AR AR a0k 3-12 Ao . B N AR dRIE mT LA
NH PSR AE R, B AL E TAESE, TSRS 20k 64 R TR
gy MR Bh AR T DB N A S RS R

fout=250MHz/Param.

!

HApR¥ Param ARLESH, SEEA 2~128, RIHFHEH.
F+ 3-12 R AR L 35 EEIE TR
fa e i B B e
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?2
!

o [ A IRBR I A% 2.5MHz. .
e [2]125MHz A& T MSPI 4.
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4 BRI 4.1 TAEAMF

B S

E!

SR AR AT IR AR S At B A Y TRl N A P v 2 o A 8 AR 2R R AR Y Bl B A i 2
%, o PR RIEITE S AR REE Rt AR S5 AR S TARSE RIS 0L R IEH LAk

4.1 TE%H

4.1.1 B HEAKSEE
< 4-1 xR KIEE
AR i BAME | RKME
Vce ZHUE -0.5V 1.1V
VcepLL BN R -0.5V 1.1V
Vcco I/0 Bank H.J& -0.5V 3.75V
Veex L EITENES -0.5V 3.75V
Storage Temperature B -65°C +150°C
Junction Temperature ghi -40°C +125°C
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4 SR 4.1 TR
4.1.2 HETEBE
=42 EETEEE
HFR P f/ME N
Vce R 0.95V 1.05V
VeepLLLx TEINE A At L H 0.95V 1.05V
VCCPLLRx A I BRI H 0.95V 1.05V
Vcco I/0O Bank H/% 1.14V 3.465V
Veex 4 B HEL R 2.7V 3.465V
TuAuT R (ER) -40°C +105°C
!
A EIE R RS B2 % UG110, GW2A-18 Z14 Pinout F 4.
4.1.3 BiF EARE
< 4-3 HIFE LA
SRR ik e /ME HAE B AAE
Trave | HEHE EF-REE 0.01mV/us 10mV/us
4.1.4 HIGHRESY
= 4-4 ARG
ZFR ik %A I/O 257 N
N R
Ik (Input or I/O leakage current) O<VIN<VIH(MAX) Vo 150uA
N R TDI, TDO,
Ik (Input or I/O leakage current) 0<Vin<Vin(MAX) TMS, TCK 120uA
4.1.5 POR %514
#Fz 4-5POR BESH
HFR ik ZR e /ME AN
o Vce 0.7V 0.88V
POR i ffy | - BALAARRT Veox 2.1V 2.6V
Power on reset voltage of Vcc
Vccio 0.85V 0.98Vv
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4 WU

4.2ESD 1

>
(aay

4.2 ESD T4 &€

DS208-1.2

% 4-6 GW2A ESD - HBM

an GW2A-18
QN88 HBM>1,000V
PG256 HBM>1,000V
% 4-7 GW2A ESD - CDM

an GW2A-18
QN88 CDM>500V
PG256 CDM>500V
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4 WA

4.3DC H AR

4.3 DC BB 5454
4.3.1 HEFET(EIEE R DC B S$F1E

< 4-8 EETESEE WA DC BS 451

LR | HER &M H/ME A I ONE
o /0 % NI B (Input or Veco<VINRVIH(MAX) - - 210pA
IL, IH
I/O leakage) 0V<ViNn<Vcco - - 10pA
/0 L4 iR
lpu (/0 Active Pull-up 0<VIN<0.7Vcco - -100uA -
Current)
11O T i FLif
IPD (/0 Active Pull-down ViL(MAX)<Vin<Vcco - 100uA -
Current)
SR FHICHL PN KR 2L
?ﬁ
IBHLS " . Vin=ViL(MAX) 30pA - -
(Bus Hold Low Sustaining
Current)
SRR i P I R
\]t
IBHHS o . o Vin=0.7Vcco -30pA - -
(Bus Hold High Sustaining
Current)
SV AR R P I I 28
ik
I 0=VinsV - - 150pA
BALO (Bus Hold Low Overdrive n=veco K
Current)
SV AR FF v LTI I 28
lero | ¥ii(BusHoldHigh 0=VinsVeco - - -150pA
Overdrive Current)
DR A R RN F e
VBHT (Bus hold trip points) ViL(MAX) ViH(MIN)
I/O HL%Z
C1 i . - - SpF 8pF
(I/O Capacitance)
Vcco=3.3V, Hysteresis=L2H - 240mvV -
Vcco=2.5V, Hysteresis=L2H - 140mVv -
Vcco=1.8V, Hysteresis=L2H - 65mV -
Vcco=1.5V, Hysteresis=L2H - 30mV -
Vcco=3.3V, Hysteresis=H2L | - 200mv -
\ IR 7 (Hysteresis for VCCO—Z 5V Hy t is=H2L 130mV
HYST | schmitt Trigger inputs) cco=z.oV, Mysteresis= _ m _
Vcco=1.8V, Hysteresis=H2L - 60mVv -
Vcco=1.5V, Hysteresis=H2L | - 40mvV -
Vcco=3.3V,Hysteresis=High - 440mv -
Vcco=2.5V,Hysteresis=High - 270mvV -
Vcco=1.8V,Hysteresis=High - 125mv -
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4 WA

4.3DC H AR

SRR | ik %A w/IME MR wN{E
Vcco=1.5V,Hysteresis=High - 70mV -
4.3.2 B7SHR
° 4-9 BE7SHR
2R ik e as H{E
lcct™ Core HLJFHIR GW2A-18 70mA
lcex® Veex B YR B GW2A-18 15mA
lcco I/O Bank HLJH L (Vcco=3.3V) GW2A-18 <2mA
!
o [MMHRZMN: Vec=1V, =ik, #HEZ%H-8.
o [21MkZ& M N: Veex=3.3V.
43310 HHETIEEH
+ 4-10 YO HEFETIEEHE
e HH XS R A Veco(V) AR VRrer(V)
VAN
w/ME HAE xN{E w/IME HIR Y YN
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 1l 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 1l 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33 1l 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_II 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 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 25 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
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4 WA

4.3DC H AR

e HH XS R AT Veco(V) EIANSTRAY Vrer(V)
4 e/ ME HAE =N 0/ ME HL T SN
LVDS25E! 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_II 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 2.5 2.625 - - -
SSTL25D 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 - - -
¥E!
{# Fi§ True LVDS ff] Bank VCCO Zill % & N 2.5V,
4.3.4 Big I/O DC BS54
F 4-11 3% /O DC BB S 4
5 ViL ViH VoL VO.H loL lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 -4
8 -8
LVCMOS33 0.4V Veco-0.4V | 12 12
(\V1TLs3 | 0-3V| 08V 2.0V 3.6V 6 16
24 -24
0.2V Vceo-0.2V | 0.1 | -0.1
4 4
8 -8
LVCMOS25 | -0.3V | 0.7V 1.7V X V1 A R PP PP
16 -16
0.2V Veco-0.2V | 0.1 | -0.1
4 -4
0.4v Vceco-0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35xVcco | 0.65 x Vcco | 3.6V 12 12
0.2V Vcco-0.2V | 0.1 -0.1
0.4V Veco-0.4V 4
LVCMOS15 | -0.3V | 0.35xVcco | 0.65 x Vcco | 3.6V 8 -8
0.2V Vcco-0.2V | 0.1 | -0.1
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4 BRI 4.3DC L URFIE

e ViL ViH VoL VO.H loL loH
Min | Max Min Max | (Max) | (Min) (mA) | (mA)

2 2

LVCMOS12 | 0.3V | 0.35xVeco | 0.65xVeco | 3.6v| 1Y | Voo 0aV Ty 4
02V | Veco02V |01 | -0.1

PCI33 03V|03xVeco  05xVeco |36V o0 - ¥ 09xVeco |15 | 05
SSTL33 | | -0.3V| VRer-0.2V VRert0.2V | 3.6V 0.7 Voco-1.1V | 8 8
SSTL25 | | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V| 054V | Veco-0.62V | 8 8
SSTL25 Il | -0.3V| Vrer-0.18V | Vrer+0.18V | 3.6V NA NA NA | NA
SSTL18 Il | -0.3V| VRer-0.125V | VRer+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V | Vrer-0.125V | Vrer+0.125V | 3.6V | 040V | Veco-0.40V | 8 8
SSTL15 | -0.3V| VRer-0.1V Vrer+ 0.1V | 3.6V | 0.40V | Voco-0.40V | 8 8
HSTL18 | | -0.3V| Vrer-0.1V Vrer+ 0.1V | 3.6V | 0.40V | Voco-0.40V | 8 8
HSTL18_II | -0.3V| Vrer-0.1V Vrer+ 0.1V | 3.6V | NA NA NA | NA
HSTL15 | | -0.3V| Veer-0.1V Veert 0.1V | 3.6V | 040V | Voco-0.40V | 8 8
HSTL15 Il | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | NA NA NA | NA
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4 BRI

4.3DC H AR

=
4.3.5 49 1/0 DC BE5 454
& 4-12 £4y I/JO DC BB #51%
LVDS
R ity AR A AN | B mK | AL
A
Vina,ViNe AL 0 - 24 V
(Input Voltage)
AN LR Half the Sum of
Vv 0.05 - 2. \Y
M (Input Common Mode Voltage) | the Two Inputs 3
. \ . . Difference
AN Ar
Vo ﬁ]’ iﬁr’])\lc'j] i (Differential Input | gy veen the Two | #100 | - : mv
reshold) Inputs
N N Power On or
lin i N\ FEi(Input Current) Power Off - - +10 | pA
% 4 =1 LS (Output High Voltage _
Vo for VOP or VOM) Rt =100Q - - 1.60 \Y
iy HUIC HEL S (Output Low Voltage B
VoL for VOP or VOM) Rt =100Q 0.9 - - \Y
ZE 1% H L (Output Voltage (Vop - Vowm), Rt =
Voo Differential) 100Q 250|350 450 | mv
21 PR ) AR e
AVop (Change in VOD Between High - - 50 mV
and Low)
Vos 11 221 (Output Voltage Offset) | (/O ¥ Vow)/2, 1125 | 1.20 | 1.375 |V
Rt =100Q
i ARk (Change in VOS
AVos Between High and Low) ) i 50 mv
_ . Vob = 0V P 4%
I T FL N - -
s OB FL g 15 mA
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4 BRI 4 ANC FFRERME

4.4 AC %t

4.4.1 CFU FF &4
%% 4-13 CFU RRF8#
TR, ,
4k ik " #fi
Min Max

tLuta_cru LUT4 #£iE(LUT4 delay) - 0.337 ns
tLuTs_cru LUT5 ZEIE(LUTS5 delay) - 0.694 ns
tLute_cru LUT6 #EiE(LUT6 delay) - 1.005 ns
tLut7_cru LUT7 ZEiE(LUT7 delay) - 1.316 ns
tLuts_cru LUT8 %EiR(LUTS delay) - 1.627 ns

B AL AL T A7 25 H B ] (Set/Reset to
tsr_cru : - 0.93 ns

Register output)

. o T -

tco_cruU I 4 1) 25 47 2 % H I ] (Clock to Register | 0.38 ns

output)

4.4.2 BSRAM Fx$51%
3 4-14 BSRAM K FEH
" PSR e
475 ik = A
Min Max

I B 2 52 bk /K i TE] (Clock to
tcoaD_BsrAM - 2.55 ns
output from read address/data)

5 | 25 2 A )
tcoor_BsrAM i o iJTﬁ%&%J'ﬂjEﬂEﬂ(CIOCK to output | _ 0.28 ns
from output register)

4.4.3 DSP A X%
R 4-15 DSP R &8
e sy
i ik BEFE |y
Min Max

5 N2 AE BT
tcoir DsP ET@FQ%J)\%F%&E/JHT@(CIOCK to output | _ 2.40 ns
from input register)

i b B3 7K A A7 2% B B ] (Clock to output
tcopr_psp L . - 1.20 ns
from pipeline register)

5 A L 2 BB ek
tc00R DSP ET@F@J%Jﬁﬁﬁf%ﬁﬁ’]ﬁﬂﬂ(Clock to output | 042 | ns
from output register)
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4 BRI 4.5 YmFEEE Ok e AniE

4.4.4 B0 170 FFEERE
= 4-16 ShERFF R 4F
P i s 0k 5 i e
Min Max Min Max
Pin-LUT-Pin Pin(IOxA) to
Delay® Pin(IOXB) delay GW2A-18 - 3.83 - 4.59 ns
THCLKdly HCLK tree delay | GW2A-18 - 0.82 - 0.98 ns
TeeLkdy GCLK tree delay | GW2A-18 - 1.77 - 2.12 ns
V!
MR N: Veeio=3.3V, Veex=3.3V,
4.4.5 RAGETRF <FriE
#* 4-17 FAmiRA <54
HFR Tt i w/IME HIR YN
; Am iR A% (0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
e m R % 42 (-40 to +100°C) | 100MHz 125MHz 150MHz
tor Hi i Duty Cycle 43% 50% 57%
torur | HiHiE B Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.6 PLL FF<454¢
%% 4-18 PLL FFL45H
e TR ZFR /ME S YNEN
CLKIN 3MHZ 500MHZ
PFD 3MHZ 500MHZ
GW2A-18 A6
VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ 625MHZ

4.5 YmtE$E OB FFiRfE

GW2A %% FPGA = it (4 #14% ) GowinCONFIG fit B i\ 4%:. MSPI
R, SSPI &R . CPU #i .. SERIAL #5, FE4¥ kHE S % UG290, Gowin
FPGA /43 4 FEHE & T
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5 BT IR 5.1 s fFan 44

5%%1#1'“11.:. 2

5.1 &t B

5-1 &4y & 75 3E T~ Hl-Production

GW2A - XX XX XXXXXX A6

Product Series —— ] - Grade
GW2A A Automotive
Speed
Core Supply Voltage 6
LV 1.0V
Logic Density Package Type
18 20,736 LUTs QN88 (QFN88, 0.4mm)
55 54,720 LUTs PG256 (PBGA256, 1.0mm)
!

o LT VYN E SRR A MR E S % 2.2 P2 s BAIER,

o HHIFIIE B LA ) /N 25 4O (LittleBee®) 5 1k m A Al = BEOSR Jik 2% 3ok B AN [

o H B AL SR XUARAR IR, W1 C8/I7, C6/15 S, i B 17 10 SR FH 2 Tl bt
FIT DA ] 30 0T AR i 2 b S (DA ML S I (C). - Tk Zd i g 100°C, Flk
P 85°C, T LAIR] — s F U e 7 s 4 87 FH w2 SR B 54 8, AE Tk g v
LRI T .
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5.2 #EERR IR

5 BTG E

5.2 s fF AR Rl

iz e AR AR R B T SRR R, Bl 5-2 Fs

5-2 SRt E R ARG

o
GOWINEET

Part Number —» GW2A-LV18PG256A6
Date Code —» Yyww

Lot Number —

V!

> LLLLLLLLL

o
GOWINEE
Part Number —» GW2A-LV18PG256A6

Date Code! — yywwc
Lot Number —» LLLLLLLLL

[1] C fRA 2314 1) Data Code J& 3 n—AriiA4xit “C”.
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