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LUT5 5-input Look-up Table 5 I N
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- SEBUN BRI o SATAR RS

- EJRIN R L T

o ML B

R JTAG B BB

- XFF 4 F GowinCONFIG it Ef5:L: SSPI. MSPI. CPU. SERIAL
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* 2-1 FRiERYIR
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AR IT(LUTA) 20,736
A7 2 (FF) 15,552
oA i A BN LAT i 25

SSRAM(bits) 41472
HUIR & BEHLAT 1 28

BSRAM(bits) 828K
PUREHSBENLAF 1 45 20 H 46
BSRAM()

ek 2%(18 x 18 Multiplier) 48
L BAHIR 1 (PLLS) 4

I/O Bank &%k 8
K110 % 384
R 1.0V
e

(I FER SR B R AR, 52 3R 6 MUEA.
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QN88 GW2A-18 PLLL1/PLLR1

PG256 GW2A-18 PLLL/PLLR

& 2-3 GW2A R%| FPGA FR(FAR)HEMRAXAR V0 52

ESE 5] 25 (mm) J~F(mm) E-pad JX~F(mm) GW2A-18
QN88 0.4 10 x10 6.74 x 6.74 66 (22)
PG256 1.0 17 x 17 - 207 (73)
!

RS GW2A R%1 FPGA 7=l (M) H 3 dr % R A4 5 177K, 155% 5.1 &Fay

%o

JTAGSEL_N 1 JTAG &2 H 7 &, JTAGSEL_N 51 JIF1 JTAG F#/ 4 5|
(TCK. TDI. TDO. TMS) ArJ[AmEH N 110, HEKSKIEGE N JTAG T 4 4

SN 110 B I .. VEAIME BiE 2% UG111, GW2A Z 5 FPGA Foin /%5

BT FHY

JTAG EHIE H 10 # /N T 40MHz.
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S| pLL | Block SRAM | PLL | Q]
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Kl 3-1 5 GW2A R7%1 FPGA 7= S () S5t w8, a4 A Bt s 4
BEIFHTEEHESH X 2-1. SENEL —NEBEBITEEY], ShE SRS
B(1OB), #4FM R 1 EHASBNIAAiER (BSRAM) L, H7 5 5 Ab B
He DSP. PLL ZHEA A dhdi.

GW2A Z %1 FPGA 7= it (ZE RN ) R A 1 2H st 23 o vl T B D) e S ot
(CFU, Configurable Logic Unit). fE#&sf4 N EAT. ZINFE A, A F]
B AT BB . PIRCEDIREE T (CFU) ] DAL B &%

(LUT4) X HARZEBEXAAAAEAN FEMTTRHES % 3.2 /LB
HEHLTT -
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NEAIR S, 3545 8 A Bank, #573A Bank0~Bank7. 1/0 %5 S fF % 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 37 5K/ Jy 18Kbits, 52 2 Fi i B Bt A et et
B 3.4 Jolkib 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 — > = # N FI AR AB 4S5 5 T(ALUSA) . VEAIBORIE
% 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 ]
R N mE, SCEE 2.5MHz 3] 125MHz B8P 8 Ja FE, N MSPI ZafE D
BRI B F N SRR At AT g AL e, YRR RHE S 310 A
ORRE

HAh, FPGA SN E T F & 1Inl JwfEfm 4 . t(CRU, Configurable
Routing Unit), & FPGA AT BRI IER KR . AIRCE IR
(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.

3.2 AJECEThEE AT
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W] E B DI e 0 (CFU) AT AT e & 32 48 H. 70 (CLU )2 A B i o -
FPGA ™ fity A % I I RS2 50, B3> AR 8,50 ATl DY A W] TiC B 32 4R L (CLS)
LIS L AT P AT 28 e (CRU)ZL K, Heit =/l fic B2 BB &0 5 A
VU B R R (LUT) A T /728 (REG), 7 4b—ANrT L EZ e LA & A
M A ERE, W 3-2 Pros.

CLU mfyr] e B2 AR B AN RERC B W ish SEENLA 8%, TR BV AR B4k
R HARZHERIOM RS 785 . CFU Hp 1 n] Tic B 328 48 Y aT MR 4 B A 3% 5
BREAERR . FARZESR T, SR A B85 0 Fh AR
Fave

KT CFUMME ZHAE R, 1EZS% UG288, Gowin A/ & 1554 t(CFU)
Viilaki- AL
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SREG & BHRFRII M SCHF . WA T, BRSSP ER SR ae i p F AL

3.3 I H AR

GW2A %1 FPGA 7= (ZE M4 10B 3 E 414 1/O Buffer. /0 ¥4 1)
Ko KB N AT 28 55 0 BT = AN . Wi R B RN, B 10B BT LR 7 AN 1O
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& 3-3 OB &y EE

Differential Pair Differential Pair
N
 *True” “Comp”\ *True” “Comp"\
PAD A PAD B PAD A PAD B
Y Y y
v v v y
Buffer Pair A & B Buffer Pair A & B
A A A A L A L A
- O - O —H O —H O
o ® 2o 6 ¥ o 6 b B E
A A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
_|ZolZQ _|ZIpod QO _JpoIdQ_DpoIZ O
22s2x32s2 Kk 22523252
S 585v S/585 v S5E85v S.ls‘g S v
Q —~+|Q Q —~+|Q Q —~+|Q Q —~+|Q
v v v
Routing Routing

GW2A #%1 FPGA 7= f(Z- %)+ 10B D Bedr s

T Bank 1 Vccio Ml

% LVCMOS. PCIl. LVTTL. LVDS. SSTL VL J% HSTL %% Fh i FFr
T

PR NG 5 IR TR T

PEALE 5 IR Bl FL Y IR T

S 1/0 AL ST ) Bus Keeper. b4/ T $7 HiFH & Open Drain #iH!
T

YRR

/0 2453 Fr i iEA . SDR A LA K DDR 5 £ Fii

3.3.1 /O B FHrfE
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GW2A %71 FPGA 77 i (ZFHZ%) ) 1/0 £145% 8 /> Bank, w1l 3-4 fiw,

& Bank B M7 1/O HE Vecio. Vecio AI LLIX E N 3.3V, 2.5V. 1.8V,
1.5V 3 1.2V. QNB88 2% )25+ Vecioze Fll Veox W BB HEIE k2, fLHiH

JEAT BN 2.7V, 3.3V, HAMEEIESHK 4-2. K SSTL, HSTL 4%

I/O F b5, B Bank it — NS 1955 K (Vrer), F AT DUERE
i 10B N & 1) Vrer YR (%5 T 0.5 x Vecio), L ATIEEEAME VRer A (fi H
Bank AT — 1/O & HIVE NAMES VRer Fi N ). Veex it HL HL R S RF 2.7V
3.3V,
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3-4 GW2A Y I/O Bank Y REE

\ 10 BankO \ \ 10 Bank1 \

ueg Ol
ajueg Ol

GW2A

pjueg Ol
equeg Ol

\ 10 Bank5 \ \ 10 Bank4 \

GW2A %71 FPGA 7= i (4 ) AR (1) Bank SCREA R A L BH R &,
A0 F55 B vy HE PELRT 22 70 FELFEL P Ao By L FH 1% B T SSTL/HSTL H A i
1t Bank2/3/6/7 H3 kf. Z5r A E T LVDS fit N\, {X{E Bank0/1 H132
. VEHIRREHES % UG289, Gowin A4 FE/HE# (GPIO) /1 /151,

E!

Fe B A, S0 E GPIO Y0y WSS s, B B 5 UG 1/0 IRZS B P R 7 A2 A2
Config H15< /O PR AR AL E A A R B X -

AR 11O B N AR AERT Vecio BIESR, W13 3-1 B
#z 3-1 GW2A &% FPGA F@(EMRR)ZHFHE /O 2B B4 Al 2

/0 i th b e R/ %5y | Bank Vecio(V) | fiTHHIKENRETJ(MA) | HLHY R
LVTTL33 L 3.3 4,8,12,16,24 RN
LVCMOS33 B 3.3 4,8,12,16,24 SN ARk
LVCMOS25 L 2.5 4,8,12,16 RN
LVCMOS18 B 1.8 4812 RN
LVCMOS15 i 1.5 4,8 i
LVCMOS12 B 1.2 4.8 AN
SSTL25 | B 2.5 8 fEfHE
SSTL25 I B 2.5 8 fEftd
SSTL33 | B 3.3 8 fEfigHe
SSTL33 L 3.3 8 et
SSTL18_| B 1.8 8 fEfigHe
SSTL18 I L 1.8 8 et
SSTL15 B 15 8 iR
HSTL18 | B 1.8 8 et
HSTL18_lI B 1.8 8 g
HSTL15_| BAGH 15 8 et
PCI33 B 3.3 N/A PC fliIk AR S
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170 iy t by Hii/ZE 5y | Bank Vecio(V) | fitiSRsEEI(mA) | SR H]

LVPECL33E £y 3.3 16 R s AL
X LCD i} FFaRs) 5
YA
MLVDS25E b= 2.5 16 S S |
o
BLVDS25E oy 25 16 %”“ﬁw&%
o S %
RSDS25E H4y 25 8 ““Xi"‘“@ﬁﬁ
&4
X JER PR =L €
NG
LVDS25E P 2.5 8 tei
FEhy JER RN =L €
5/3. 5/2.5/2/1.25
LVDS25 (TLVDS) 2.5/3.3 3.5/ tei
FEhy R
RSDS (TLVDS) 2.5/3.3 2 tei
FaAN LCD W JFIR3I5
MINILVDS (TLVDS) 2.5/3.3 2 B
PPLVDS ) 2.5/3.3 3.5 LCD 47/% 555
(TLVDS) D '
SSTL15D oy 1.5 8 e |
SSTL25D | oy 2.5 8 et
SSTL25D I ZEoT 2.5 8 fEfEE
SSTL33D | oy 3.3 8 e en
SSTL33D I ZEoy 3.3 8 fEftd
SSTL18D | oy 1.8 8 fEfHE
SSTL18D I ZEoy 1.8 8 et
HSTL18D_| £y 1.8 8 yeZiz A m|
HSTL18D I ZEoy 1.8 8 et
HSTL15D_| £y 1.5 8 yeZiz A m|
LVCMOS12D =y 1.2 8/4 HEHED
LVCMOS15D Eoy 15 8/4 HHEO
LVCMOS18D =0 1.8 8/12/4 WA
LVCMOS25D Iy 2.5 8/16/12/4 EHEZD
LVCMOS33D Ey 3.3 8/24/16/12/4 WA
Fz 3-2 GW2A THEMA /O B KBy LR E
I/O i NFrifE i/ Z4y | Bank Veeio(V) SERFIR I T & 7 2 VRer
LVTTL33 BA i 1.5/1.8/2.5/3.3 & %5
LVCMOS33 B 1.5/1.8/2.5/3.3 & &
LVCMOS25 B 1.5/1.8/2.5/3.3 B 74
LVCMOS18 B 1.5/1.8/2.5/3.3 & &
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 B 74
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3 ik 3.3 ff N\ i H e

I/O # NFriE /%4y | Bank Vecio(V) SCRFIR IR T e 7 2 VRer
LVCMOS12 Ay 1.2/1.5/1.8/2.5/3.3 2 &
SSTL15 B 1.5/1.8/2.5/3.3 % &
SSTL25 | Ay 2.5/3.3 i 2
SSTL25 I B St 2.5/3.3 4 &
SSTL33 | A 3.3 o v
SSTL33_I B St 3.3 i &
SSTL18 | A 1.8/2.5/3.3 o v
SSTL18_I B S 1.8/2.5/3.3 4 T
HSTL18_| B 1.8/2.5/3.3 % v
HSTL18_lI B St 1.8/2.5/3.3 4 T
HSTL15_| B 1.5/1.8/2.5/3.3 % o
PCI33 B 3.3 2 %
LVCMOS330D25 | Hiii 25 % 4
LVCMOS330D18 | i 1.8 % &
LVCMOS330D15 | Hiii 1.5 % 4
LVCMOS250D18 | i 1.8 % &
LVCMOS250D15 | Hiii 1.5 i =
LVCMOS180D15 | i 1.5 % =
LVCMOS150D12 | Hii 1.2 i &
LVCMOS25UD33 | i 3.3 o 75
LVCMOS18UD25 | Hiifj 2.5 o o
LVCMOS18UD33 | Hiii 3.3 i 5
LVCMOS15UD18 | Hiii 1.8 7.5? @
LVCMOS15UD25 | Hiii 25 i 5
LVCMOS15UD33 | Hiif 3.3 7.5? @
LVCMOS12UD15 | Hiii 1.5 i 4
LVCMOS12UD18 | i 1.8 o 75
LVCMOS12UD25 | Hiifj 2.5 7.5? o
LVCMOS12UD33 | i 3.3 o 75
LVDS25 FE5y 2.5/3.3 7.5? o
RSDS oy 2.5/3.3 o o
MINILVDS ZE5y 2.5/3.3 7.5? @
PPLVDS ZEoy 2.5/3.3 i 5
LVDS25E ZE5y 2.5/3.3 7.5? o
MLVDS25E Fhy 2.5/3.3 % 4
BLVDS25E FEoy 2.5/3.3 % &
RSDS25E 2y 2.5/3.3 7.5 o
LVPECL33E FEoy 3.3 % &
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3 SN 3.3 S N R
I/O Hy N FrifE /%4y | Bank Vecio(V) SCRFIR IR T e 7 2 VRer
SSTL15D =5y 1.5/1.8/2.5/3.3 4 o
SSTL25D | ZEoy 2.5/3.3 i 4
SSTL25D_lI FEy 2.5/3.3 % @
SSTL33D_| ZEoy 3.3 % =
SSTL33D_lI FEy 3.3 i @
SSTL18D_| 2oy 1.8/2.5/3.3 i o
SSTL18D_lI FEy 1.8/2.5/3.3 o @
HSTL18D_|I ZE5y 1.8/2.5/3.3 4 @
HSTL18D_lI ZEoy 1.8/2.5/3.3 o =
HSTL15D_| ZE5y 1.5/1.8/2.5/3.3 4 @
LVCMOS12D ZEoy 1.2/1.5/1.8/2.5/3.3 % 4
LVCMOS15D FEy 1.5/1.8/2.5/3.3 i @
LVCMOS18D 5y 1.8/2.5/3.3 % 4
LVCMOS25D FEy 2.5/3.3 i @
LVCMOS33D ZEoy 3.3 i =

3.3.21/O iZ%§

Kl 3-5 5 GW2A %751 FPGA = it (ZEREZR) 1) 1/O AR I HE 5 53
& 3-5 /O 2N ~EE
TCTRL | TCFF >
GND —»
SER >
I1SI
TDATA | OUTFF
3-6 I GW2A 5% FPGA 7= i ()1 1/0 B H M NES 77
DS208-1.4 13(43)




3 ik 3.3 fn N\ HH AR

3-6 I/O BEMNREE

> Cl

> DI

— )
INFF > DIN
IODELAY

‘)
» |EM IDES
> —» Rate

Sel

GW2A 51 FPGA 77 i (G- ) ) 11O 3245 1 2 R R 1 B 4n 1
IR EE

3-7 NIEIRFEH IODELAY. GW2A Z%1) FPGA /= i (Z- %) KB4
I/O #B4L5 IODELAY e, Rt 128(0~127) B iR, — B TR
(B Z)°4 18ps.

£ 3-7 IODELAY ~=HE

DLY UNIT
SDTAP | >
SETN | » DLY ADJ > DF
VALUE | >
A P ) 2B 3R 1 7 2

o T

o ZiAfEdl, W5 IEM BE (IUFERRE) — i ORI Sh A U & H
i S E R 2 IODELAY ARE R H T4 A F 4t

I/O HF8

K] 3-8 N GW2A Z7%1 FPGA 7= i (Z- ) 110 ZFff stk . GW2A %
5] FPGA 7= i (B ) AR 11O #RR AL v m el N A7 2% INFF. % & 47
2% OUTFF Fl & fH % ) 27 ff %8 TCFF.,
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3 KN

3.3 fn N\ HH AR

DS208-1.4

3-8 GW2A ) /O BHEH~EE

B L
. > cCK

E

¥

CE ] LAZRFE NME HL T4 %%(0: enable)sl = H -4 %(1: enable).
CLK 7] LAgm AR BTl 2 50 Bk -

SR W LA FE A [R5/ 5 1) SET/RESET i L4k (disable).
AT AR ] LA AR N B A7 2% (register) B8 77 2% (latch) »

ENFEAR IR

EUREASEERL (IEM) A2 B SR BURE SR 190y, FTi@ ) DDR #550. i 3-9 fir

7No
3-9 GW2A iy IEM RE=HE

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

R 8% DES MBS gt #izRiR
ARG 1O BESEHE T iR 28 DES, F& 1 /0 TN T
. DES HL [ % A I B (1) 5 I £ 5% 4. (Clock domain transfer) BB f2 fit
TR AR AN N B (strobe) B N B I RF s e I B RE 1. B2 AN
1725 (registers) F R IE AT H I K A%
5 IR B e A B AT U R T e
FH N 3035 S AR B R IELE N DQS SRBEAT HE Kk . L ThBEN F T
DDR i #s# .
® X1 DDR3 frfifi#e % L bnifE, £k DQS H°F (read-leveling) J& X4
Hez e (align).
® 7rififf] DDR#,, 4 DQS.RCLK H T-RFEN, BN Ehisl bt th 3
BEH .
1 DQS #2t WADDR /2 RADDR {55 %5 [F] — /M EE ) 5 e 4l A 4 A
e,
B 1L3% SER #&iR

BN R /O IR AL 1l L HR A4 SER BB, EE 1 1/O BIRN
REDI W
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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 EiE2511
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 15 18,432bits(18Kbits). HEfit
5 FhHRfERE R, i = Single Port, Ui 15X Dual Port, £y X 45
A Semi Dual Port, [E{bf7fifgstiz, WER FIFO 247, £ FNERFFIH T
BSRAM 5 5 K I REFi IR o

FE FHORE SPENAT GRS BN P R 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 T SRR T [ RE T HE Enable Byte
e % iLH Normal Read and Write mode

e i )55 Read-before-write mode

e i#’5 Write-through mode

% 3-3 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 &
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http://cdn.gowinsemi.com.cn/UG289.pdf
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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 iy S/ S AE RS 5
WREB I B i i/ S iRe s 5
o orLn | 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 FHERE BRI

GW2A 241 FPGA 77 iy (77 4R ) B IR 155 A5 BEA LAF i 2 R SCHF 2 R 1 2
YT RE, Ik 3-4 Fion.

% 3-4 FiEREkEIR

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

72 5Lty 1A, BSRAM 1] PATE— AN B X BSRAM 147 5285 41
HEEEET, WEANRBIESE ] BSRAM K. SR IER 5 R
(Normal-Write Mode)Fl1if 5 1% 7 (Write—through Mode). 4%t %7 17 2% 5% %
(Bypass)if, #r&d HILAE Rl — AN 8 iy B AT .

IR H ity R X ) g T AEE P B A G IR 17 225 UG285, Gowin {7 fifi 2
(BSRAM & SSRAM)HI ) 45 .

DS208-1.4
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3 ik 3.4 URER A BEHLAT i a5 Bk

Wim OER

BSRAM = Xy 1A, A] S 9 Ay 80 0
o /ity I [R] A A
o /N K [El I B A
o (LA —A i Al S

X0 1A% 2 A v 11 7~ 2 B S A S IR T 555 UG285, Gowin {7 fifi 2
(BSRAM & SSRAM)H 555 .
AN O R

Bl X 11 AT S 458 [) B R 52 0 'S5 44 o AEL & TR — N AN RE AU S 44,
HEZFr Aug 05, B i,

T O Xt R = s 11 s 2 R A e b 1 2 % UG 285, Gowin £7-fif
22(BSRAM & SSRAMYA S 555 .
RigE

BSRAM w] it & it A A es A . P a2 vl as A S, I8
g LR WIGa L R fi g as . 7 i 2824t ROM HEIN %, dm AVIIG
St . TE2SF b FL g FE I SR 58 W) G R o

4 BSRAM 1] it & i — 4 16Kbits ROM . 3&T H sk = 1o 1 s &
K VEIE IR IE S UG285, Gowin 7if#2(BSRAM & SSRAM)A S $5F5 .

34.3 Gl E SRR EEE

GW2A #51| FPGA 7 ity (4 L2 ) IR 1 5 BE A LA il 25 BB ] SCHpiR 5
s 2 58 R o AR XU USRI Dy i SR, 13205 e 8 2 7T
DAANTA], (HFRZEIZIEER 3-5 FI5R 3-6 [HCE KB .

® 3-5 Wik MRS EERIBRELETIR

)

\

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 SCRFROAR
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3 KN

3.4 URER A BEHLAT i a5 Bk

% 3-6 AWim R ARERFERELETIF

B
e H
16K x1 | 8Kx2 | 4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2K x 9 | 1K x 18 | 512x36
16K X 1 * * * * * *
8K X 2 * * * * * *
4K X 4 * * * * * *
2K X 8 * * * * * *
1K X 16 * * * * * *
512X32 * * * * * *
2K x 9 * * *
1K x 18 * * *
¥
PRIEA X7 MRS .
3.4.4 BEG{UThEEACE
FTE HUIR S S BEN LA % 25 Bt BSRAM W E TG I E . AT
A 9 AT SR IR A, AT LA SR A7 i £
3.4.5 FHHRME
o A HIHLR A B ARt S AR N B A7 88 SRR A2 BN
o i EF AR AR AT FHAETUK 2 37 A7 d B e P s PERe
o M A A74 ] 5% bypass-able.
3.4.6 LIRS
BSRAM (L HN F AR a8 010610 . £ ERId RS, BSRAM
WTFREHIRAS, BT BdiEi o 0. HORSHIEH T R A i 28538 ROM.
3.4.7 BSRAM #4E&ER
BSRAM 3Z#F 5 P fERI, AFE 2 P /e (55 %15 2 Bypass
Mode, iK%= PipelineRead Mode)il 3 Ft & i /E 1 (1F % SR
Normal-Write Mode, JEE#5: Write-through Mode, 4¢ifja Sik:
Read-before-write Mode).
RMEER
T I A A A BNy R A7 45 )\ BSRAM 1 H HE
MIKERIER
TE[FE 5 NAFf I, A0 i H A7 o SRR 2 mT SR 20908 9 R A K 36
s
DS208-1.4 19(43)




3.4 URER A BEHLAT i a5 Bk

EHARA

AN ¥ PR ARy, BdE PR B AR A A % (Memory Array) )4 H
® 3-10 Bsm O, hWim A KWk OER TRRKZEER

ADC—— 7/

Input Memory Pipeline
o e— Registeri> Array i> Reglster:|,> DO
WRE ——»

. L =

OCE
— Input ADB
CLKA ] Register
DIA T InPut — Memory CLKB
ADA Register Array
j>, Pipeline |
Register |
| <4—O0CEB
DOB
DIA —— ——1DIB
ADA —— In;?ut I —— Input K== ADB
WREA—» Register Register | 4———WREB
| Memory ) |
CIKA | Array CLKB
"| Pipeline i> Pipeline )
Register <:: Register [ ¢— OCEB
OCEA—»
DOA DOB
SRR
EEHHHENK
XF AN AT IR SERE, o DR AR AR . 5SS H
LA T
BEENX
BT, R —AN DT S ERAERS, 5 ONEE 2t LA i )
Il:l:ll o
S EEHENR

FEMERESCT, b —A N AT SR AR, TR 0 a2 H B s s 11 )

DS208-1.4
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3 Hify S 3.4 URER A BEHLAT i a5 Bk

ftt, BHABIESAANNHTT.

3.4.8 BFpiEN
% 3-7 1 H 7 A [E BSRAM A5 2 R A] 8 FH B s = .
%= 3-7 AR ECEFI®R
. BSRAM #ix{
RIS ity 1A By X iy 11 AR FA g AR
iAINEE SR Yes No No
[ERASTIREE D Ry Yes Yes No
F CEFBEEEL | No No Yes
LRVA:NE L

P 3-11 7R T 18 X AR 2 A0S e b A R AR =0, AN 1 %A — A
PRI ER . CLKA S 55 1 im0 A AT A 2774, CLKB 15 5%l 1 o K

B HIFTH 175
3-11 Jh 37 At b5t
ADA T 1 ADB
Input | L Input
DiA E—, Register Register [\ DB

Memory
Array
Output
DOA < ’i OUFpUt ﬁ g :‘ > DOB
Register Register

WREA WREB

ISR

K 3-12 o 1 AL Dy X AR FR 8 5 I b A A 2 o 1 %% —
AN SER(CLKA)E S 1m0 A KI5 AEE . SIS 5 i g
59 BB (CLKB)E S 1 im - B A3 th s . stk Ml g (s 5 .

3-12 IEE R R
— Input
Register
Input —— Memory L
CLKA —p| : CLKB
Register Array
Pipeline |
C Register |
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3.5 A5 A A

B O B $h4E s
3-13 o 1 B F1 N B =
3-13 B RS
WRE  AD
v
|:|> Input —
! » Register ]
Memory
CLK —
Array

po (7] utput [
Register

WRE

3.5 WFESHRIRLR

3.5.1 &/t

GW2A Z51] FPGA 7 (4 BIZ%) 45 B A 1 () DSP MLV, 2

A SR DSP fift v 7 Enl i 2 P s g B 75 5 AL TR, tn FIR, FFT
#its:. DSP HAK FEaefaE . WIEMHZRE . ThHEIRE A,

DSP 35 T8I LR

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

54-bit (15 A/ HHIE H HIT

A e A% v G LA 0 cds o

WAL %% (Barrel shifter)

W 455 55 B & B B (Adaptive filtering through signal feedback)
iz ] L H s HE (Computing with options of rounding to positive
number or prime number)

SCAF AT AT A L 55 it e

BB

GW2A [ DSP #L AR 51 LIAT (I 35 A £ B> FPGA B 41 o . 534> DSP

P 9 4~ CFU I B . M4 DSP &5 N2 HIt, BN ERILESH
ANHTINE#s (pre-adders), P 18 £i7 [f13k14L4s (multipliers), F1—> =% A\
HARNZ $E 18 5 5 I6(ALU).,

DS208-1.4

3-14 9N HITE M .
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3 G428 3.5 M5 T AL B R
[# 3-14 DSP R8T
AO[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 54
«0” |spl |NC[170] “0” |NC[44127] “5, INA1
INAO )le .
MUXB1 Y
) 4 REGC
REG_PADDSUB REGB1
54
18
s wor | iNAD 18 INAL INB1 INC
INAO 0
SBO[17:0]5,18
/\\ﬁ/P;DDSUN[O] J PADDSUB[L] /.
4 e . r(/- Pre-adder

1

g PADDO

ALUSEL ALUMODE

SIB[17:0]

A

MUXMAO
REGMAO

A0
i

REGMBO
18 MROBO

MUXMA1L
REGMA1

(F SOB[17:0]

</ CLK[3:0]
</4 CE[3:0]

%RESET[S:O]

{g>SOA[17:0]

£e> CASO[54:0]

18 MROAO s MROA1
A A 4
REG_CNTLI
ASEL[1:0]7%> / ‘ — ‘ \ / | |
N N MUXSD
BSEL[1:0] /5> \A« x x
REGSD
ASIGN[1:0]/» 436MO 26 M1
BSIGN[1:0] /5>
REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOADB| MDI
LoAD o <<18
alusel[6:4] l A4 0 alusel[1:0] alusel[3:2] @J—V
' A MUX < >_ B_MUX
“g7_yl 4
£ AOUT alumode[3:0] , B_OUT
CASI>>18 > /
CASI[54:01 755 <1 cour y " LOADAS{INC[17:0]INA};
INC—5 - _— LOADB=({INC[44:27],INB};
LOADA —» = | 754 M A INA={MROB,MROAG};
o INB={MROB1,MROAL}
ALU_OUT/STATUS
RND_INIT>|
RND| INIT-1—|
N ALU
REGOUT
36
\ 4
DOUT[35:0]
DS208-1.4
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3.5 M5 T AL B R

DSP #ibi [ iR 41k 3-8 P, WA A4k 3-9 fis.

F< 3-8 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 b ] 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 ARFSAL

BSIGN[1:0] | NG5 B 540

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
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3.5 A5 A A

DS208-1.4

& 3-9 AR F Fak
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 ZHct & ARG, SEELHUN. TsAIAL A2 D) BE .
IR &S A7 2 B TT IR iR AT S A7 9 1 A\ o
e Jf47 18-bit fi A\ B B SBI;
o Ji47 18-bit i A A Ei SIA.
BEAN 0\ i A0 S A7 A7 e iR 2R 55 B 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, HIRSEDISRIAIZ S . Sfeikas m] LLRAC
BHNIXx9. 18x18. 36 x 18 5 36 x 36, % A i FHEi HH iy #4525 17 i 1
RSB — A8 BT SR [ G 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 A — A 54 fi7 ALUB4A, & 5% e i 28 T R (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
o RyEINHHI B0 B B AL C HImEREIE F
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3 Hify S 3.6 B 4P

o Kt A ¥uiE B FIHER: C I INIER SIS
3.5.2 DSP #{EHRA B E

@A (5 5 ALUSEL[6:0]#1 ALUMODE[3:0] 7] Sz DSP £ fifiik
PERE . Rl T
o FEykE (multiplier) &=t
o 3y ZUn#% (accumulator) i =
o LKA R nds

3.6 B
B0 R AT 2%t FPGA SR HEREE ., GW2A &% FPGA

PR (R )AL T & 4 R a4 (GCLK), BRI 2 1T E B
%7 GCLK &g, B4 T8 (PLL). &=i# st HCLK A1 DDR 171i% 8%
P2 OV B B 2 DQS 25 4 B2 U5
& 3-15 GW2A Bf$hisiE

DLL_ I/0 BankO 1/0 Bankl DLL_

o BN BTl T ] (B | R

PLL PLL

oL S
g g

— PLL PLL

| GCLK |

MUX

. ]
oF -5
; —F
i = PLL PLL i

o | T D Il D i I [

LB I/0 Bank5 1/0 Bank4 RB

D /0 Bank DEDQS I-HCLK
3.6.1 £ SRt

GCLK 7t GW2A 7= it & RER A, 0 AU ZRIR, SEPRIRGENE 8
> GCLK %% . GCLK R 3k it Pt £ 475 & P P IRk N7 A 5 368 A7 24 %
VR, A I PRI Bl N B A S PR I R
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3 Zif e 3.6 g

& 3-16 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 .

3-17 DQCE &#i~=E

CLK
CLKOUT

DQCE

v
O
O

CE

\ 4

N R IR GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)#z ],
K 3-18 fiizn, W EFZ4E AT LUl CRU 78 UMb N 2 B 1EF,
AN T R A

3-18 DCS #EOR=E

CLKSEL[3:0] >/ »

SELFORCE ——

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

CLK3 ——

DCS w] LARC & Y AT LR

® DCS rising edge % =

BPAE S e B 2 ) TR S8 N 1, AR B B B RS e
NHef, il 3-19 fros.
& 3-19 DCS Rising Edge #X TR FrEE

CLKSEL[U] Js‘.\.'itch to clkD at next clkQ rising E::Ig:—| |

At next clkd rising edge ocutput goes to ™1™

CLKSEL[” | \ | At next clk1 rising edge output goes to "1"
CLKO
CLK1 ] | | | | L I | | | I | | | / | |
h 4 h J ¥ bl
CLKOUT J S B I L T

® DCS falling edge # 5
BPAE 2 AT BRI B ) N PRVR JE 3 N O, fEFT IR B B T B Je
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3 gE N4 3.6 I

N ef, il 3-20 frs.
3-20 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 #RBR ) 25 MIAE A 3-21 Bz
3-21 PLL ;rEE

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

6 {6
v LOCK —
Detector L LocK
CLKIN [ > DIV —>
PFD > —
. CLKOUT
+ |—» VCO —» VCODIV >
icp
CLKFB [ > L,
[ CLKOUTP
D—» FBDIV —>| «—| LPF |e» PS&DCA >
Ly
F’ 5 5 J—» E;IP’V > CLKOUTD3
FBDSEL[5:0] [ > N
:j—> SDIV
4 > CLKOUTD
\ \ A A A
] | | ]

|

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3.6 4

PLL 3 M & A& 3-10 fras.

7 3-10 PLL 3§ OE X

iy 1 44 4 55 i1

CLKIN [5: 0] N 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 if ‘Eﬁ] ;gﬁggT 8¢ CLKOUTP 434l & (¢ SDIV
S ab S

LOCK i PLL 85 48m: 1 RonBiE, 0FRmkBt

PLL &0 e E 5 0] DB 45 PLL A0 Bdm N, ta] DL i i e
it LA R AME S . B AE S B E SRS S . PLL B RIR(E 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 AE15 5% 4.4.7 PLL JF 51 .

PLL A] X4 N B8 CLKIN 3E4T S5 8 R AR 43400, 1A .

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 4h#4ii%, CLKOUTD i CLKOUT 434 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 =

3.6.3 ST

DS208-1.4

GW2A %1 FPGA F= & (220 ) i i 20 HCLK 7] PASZ 8 110 58 155
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3 KN

3.6 4

PEREBIE AR, & 1B IR B [F) 20 OB A% fan ke L Be it i, nfsl 3-22
IV
3-22 GW2A HCLK ;~EE
HCLK HCLK
BankO Bank1
I

HCLK i i HCLK

Bank7 ﬂ_}

4—? Bank2

HCLK J HCLKMU% L HCLK
Bank6 8:1 Bank3

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

& 3-22 AT LLE S, g4t HCLK i A —4 8:1 1 HCLKMUX

ik, HCLKMUX Be¥HAEAT—> Bank H1 () HCLK B %5 515 2| H At A F A —
A~ Bank H, X A4S HCLK B4 ] 5 I R i

HCLK R LLEZ a5 F P A5 i Zh BE LR U0 B «

DHCEN: Zha& i sl i B g i, Thae2kfl+ DQCE. mIaha& 4T J1
5% P R I A S 5

CLKDIV/ CLKDIV2: Eiigiy2h s Sk, 4/~ Bank F15—~ CLKDIV.
A AT N IS B AR, — B0 A e, B 10 AR AR R

DCS: &1 s Bk B85

DLLDLY: ZhASGEiR s, T4 F i b/ R AN R 85 5 .

3.6.4 DDR Ff#s5 O R #EE DQS

GW2A %741 FPGA /=i (72 DQS B4 140~ i DRk S HF

DDR f#fiff 8% 1% I IR 75 5K -

DS208-1.4

F:05 DQS fa N, EERIEH D) 1/4 AL
AN GAT SRS T et

N B ARSI S 5

#e it DDR i th i 8145 5

3+ DDR3 & H [ % )

DQS #iBAT 3 Fh LARRE, AR 2 AN 10 O FK, K 3-23
I
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3 KN 3.7 K&

3-23 DQS ~EHE

DQSIN[ > |
PCLK [ >
FeLlKL_—>—— [ DQSR90
READ[3:0] [ > /;
RCLKSEL[2:0] [ >/5— - DQSWO
DLLSTEP[7:0] [ /g
WSTEP[T0] Z Dz.QlS > DQSW270
RLOADN [ > | " [~ RVALID
RMOVE[_—>— 81 —{ > RBURST
RDR[ >
WLOADN [ > - RFLAG
WMOVE [ > WELAG
WDR[ > | —
HOLD[ >~ |
RESET [ >

CDRCLKGEN

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

CDRCLKDIV
BFEh S Ee, Thig 5 HCLKDIV 2548,

3.7 &k

fEuXE CRU I Rkh 78, GW2A 241 FPGA 77 i (MR ) f ik 1 R &
FHEOKLTE, EH TR N ae. BRI EREDES.

38 E/EEN

GW2A %41 FPGA 7 ih (M) T & N HNEREEM M, H
BOER BRI A FIEH, W HER S EALsC P B, CFU ATIO Hi)#F
F A ] LIS R .

3.9 dmiElc B

GW2A #%1] FPGA 7= () HF SRAM gwfs, Kk, Bk LHE T
BN N B SRR AR . AR, P AT LURTE B & T SR AL E 2
P SCAFARAZAEAN Flash . BHE, GW2A 2848 WA Flash HriszHUAC &
#9535 SRAM 1,

GW2A Z %1 FPGA F= i (ZE )bk T > ielk 738 F Y JTAG i B AR =041,
W 2 SR A 11 GowinCONFIG it B =L SSPI. MSPI. SERIAL
1 CPU. HE4IEEHES % UG290, Gowin FPGA /215 47 F2I B F
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http://cdn.gowinsemi.com.cn/UG290.pdf

3 gE N4 3.10 A iR

3.10 KSR

GW2A #7%1 FPGA 7= (M) N T — N W asdR, iEd el
MSPI 4u 2B SR AL 2P, A TR B0 i3k 3-11 Fros. N émdRie ] A
NH PSRBT R, B AL E TAESE, TSR 2k 64 Rl TR
gy MR Bh AR T DB N A S RS R

fout=250MHz/Param.

!
HpBR¥ Param HECESY, JEER 2~128, RAHFBY.
T+ 3-11 R A& IRADH 552 T
B G B B B i
0 2.5MHZz' 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7TMHz 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 125MHZz2
!

o [ M énIRER A i A2y 2.5MHz. .
e [2]125MHz A& H T MSPI a2 .
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4 BRI 4.1 TAEAMF

B S

E!

SR AR AT IR AR S At B A Y Bl PN A P v 2 o 8 1 AR S8 R AR Y Bl B A i 2
%, Fn PRI SRR I AR A S ARV s 00 T 12 LAE

4.1 TE%H

4.1.1 3R KIEE

* 4-1 B R ATCE

HFR ik w/ME | KA

Vce R -0.5V 1.1V

VeepLL SIpEEZNEEN A -0.5v 1.1V

Vccio I/O Bank HJ% -0.5V 3.75V

Veex i Bl FL -0.5V 3.75V
I/O H# &M -0.5Vv 3.75V

Storage Temperature A -65C +150°C

Junction Temperature ghi -40°C +125°C

VE!

[(MARVF-2V & (Viuvax + 2) V Bt ofn b, RF8ERT R <20 ns.

412 HETEEE

< 4-2 EETEEE

HFR ik w/ME YN

Vce R 0.95V 1.05V

VcepLLLx JE IR A H EE 0.95V 1.05V

VCePLLRx A I H 0.95V 1.05V

Vccio I/0O Bank HiJ%& 1.14V 3.6V

Veex T By R 2.7V 3.6V
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4 BRI 4.1 TAEAMF

R iy B /ME SN
Tuaut SR (L) -40°C +105°C
!
AR B R B L L A BB 2% UG110, GW2A-18 2/ Pinout F-/f.

413 iR LA
< 4-3 I LA
B/ iR B /ME HTUAE % KAE
VecRamp | Vec ETHRIZE 0.1mV/us | - 10mV/us
\Fg;ffév CCX | Voo fil Voex EFHAI%E | 0.01mVips | - 100mV/ys
¥

o A IR LTHRER AT .
o EBLFRITIRECEAT, A A IRENT EAER 4-2 o SO ARG A . ASEE AR A ) IR G 2R R 2
SRR, 75 b iR L

4.1.4 AIEREFE
= 4-4 PAdRR AT
AR it M4 /O K1Y IS INE
A NI L
I 0<VIN<VIH(MAX 1/0 150uA
"S (Input or I/O leakage current) IN<Vin( ) !
i NI IR TDI, TDO,
I 0<Vin<VIH(MAX 120uA
"S (Input or I/O leakage current) IN<Vi( ) TMS, TCK u
4.1.5 POR %54
#< 4-5 POR BESH
ZHK R sl B (il
Vee 0.8v
Power on reset ramp
VPoR_UP up trip point GW2A-18 Veex 2.45V
Vcceio 0.9v
Vce 0.7v
Power on reset ramp
VPOR_DOWN down trip point GW2A-18 Veex 2.2V
Vcceio 0.6V
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4 AR 4.2ESD M
4.2 ESD 1% 8E
%% 4-6 GW2A ESD - HBM
s GW2A-18
QN88 HBM>1,000V
PG256 HBM>1,000V
%= 4-7 GW2A ESD - CDM
s GW2A-18
QN88 CDM>500V
PG256 CDM>500V
4.3 DC 5454
=
4.3.1 #EFETIEEER DC BSHE
* 4-8 HFELIESEEANM DC BBSHriE
B | R %A w/ME A - IN:
e /0 % NI B (Input or Veeio<VinViH(MAX) - - 210pA
' /O leakage) 0V<Vin<Vccio - - 10pA
110 _EHi i
lpu (/0 Active Pull-up 0<Vin<0.7Vccio -30pA - -150pA
Current)
1/O T hL AL
IpD (1/0 Active Pull-down ViL(MAX)<Vin<Vccio 30pA - 150pA
Current)
SR ORFFAIR A I R
it
I ViN=ViL(MAX 30pA - -
BrLs (Bus Hold Low N=Vi ) H
Sustaining Current)
SRR e P I RS
\It
IBHHS " ) Vin=0.7Vccio -30pA - -
(Bus Hold High
Sustaining Current)
SRR P I I 28
ray
IBHLO o . 0=Vin=Vccio - - 150pA
(Bus Hold Low Overdrive
Current)
SR ORT iy P I R
lerHo | Yii(BusHoldHigh 0<Vin=Vccio - - -150uA
Overdrive Current)
SV ARFR Al R R H
VBHT (Bus hold trip points) - ViL(MAX) - ViH(MIN)
C1 1/O HL% - - SpF 8pF
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4.3DC A5k

BRIk At w/ME JRE I ON:
(I/O Capacitance)
Vceio=3.3V, Hysteresis=L2HM | - 240mV -
Vccio=2.5V, Hysteresis=L2H - 140mvV -
Vceio=1.8V, Hysteresis=L2H - 65mV -
Vceio=1.5V, Hysteresis=L2H - 30mvVv -
Vccio=3.3V, Hysteresis=H2L[M | - 200mVv -
Y i NIR 7 (Hysteresis for | Vccio=2.5V, Hysteresis=H2L - 130mVv -
HYST . . .
Schmitt Trigger inputs) | Vecio=1.8V, Hysteresis=H2L - 60mV -
Vccio=1.5V, Hysteresis=H2L - 40mv -
Vceio=3.3V,Hysteresis=High - 440mV -
Vceio=2.5V,Hysteresis=High - 270mv -
Vccio=1.8V,Hysteresis=High - 125mv -
Vceio=1.5V,Hysteresis=High - 70mV -
E!
e [1] Hysteresis="NONE", "L2H", "H2L", "HIGH"# 7~ 7t EDA ] FloorPlanner . . }J % &
I/O Constraints i [] Hysteresis #E10i, ¥ & /747N SUG935, Gowin i/ HFEZ) #
G -
e [2[JF)5 L2H(low to high)iZ i/~ Vin 842 Vavsts FTJH H2L(high to Low)i Ik /<
Vi #EBEAK Vivsts HIGH s[RI HF )5 L2H #1 H2L 1E550, BP Viyst(HIGH)= Vhyst(L2H)
+ Vhyst(L2H). Hox = EIW R FR:
. /\/m(LZH on)
Vit (None) - Vi(None) i
> Vi (H2L on)
4.3.2 BSHER
* 4-9 BESER
B i iR At JAME
lcc™ Core HLJEFL GW2A-18 70mA
lcex® Veex HLE FLT GW2A-18 15mA
Iccio /0 Bank HiJ HLifi (Vecio=3.3V) GW2A-18 <2mA
VE!
o [N Vec=1V, =ik,
o [2JMA& N Veex=3.3V,
433 I/O HEFTEFH
F+ 4-10 /O HETIEEH
o R Veeio(V) KR VRer(V)
VAN
RME | AME | ROKME | &AME | BUBME | &OKE
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4 T

4.3DC A5k

DS208-1.4

o R Veeio(V) KR VRer(V)

- wAME | MAE | mKME | mOME | BBME | RORE
LVTTL33 3.135 3.3 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
LVCMOS25 2.375 2.5 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 1.5 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 1l 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.6 1.3 1.5 1.7
SSTL33 1l 3.135 3.3 3.6 1.3 1.5 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 3.6 - - -
LVPECL33E 3.135 3.3 3.6 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E! 2.375 2.5 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D _| 1.71 1.8 1.89 - - -
SSTL18D_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 3.6 - - -
SSTL33D i 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D _| 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -

!

% F True LVDS [#] Bank VCCIO &% E A 2.5V,
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4 BRI 4.3DC A5k

4.3.4 8% 1/0 DC B S454

2 4-11 83§ 1/0 DC B S 454
o ViL Vi1 VoL VoH lo"" | lon"
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 8
LVCMOS33 04V | Vo004V | 12 | -12
iTias | 03V 08V 2.0V 3.6V o
24 | -24
0.2V Vccio-0.2V | 0.1 -0.1
4 4
8 8
LVCMOS25 | -0.3V | 0.7V 1.7V ey 0 Voo 0V E o
16 | -16
0.2v Vccio-0.2V | 0.1 -0.1
4 4
0.4v Vceio0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35 x Vccio 0.65 x Vccio | 3.6V 12 12
opy  Veoo-02V 01 -0
4 4
LVCMOS15 | 0.3V | 0.35x Veoo | 0.65x Veoo | 3.6v | 017 | Voo 04V 7y 8
0.2v Vccio-0.2V | 0.1 -0.1
2 2
LVCMOS12| 03V | 035xVeoo | 0.65x Voo | 3.6v | 047 Veao 04V 1 4
0.2v Vccio-0.2V | 0.1 -0.1
PCI33 03V 03xVeoo | 05xVeoo |36V . X | 09xVeco |15 | -05
SSTL33 | | -0.3V| Vrer-0.2V VRer+0.2V | 3.6V 0.7 Vcoio-1.1V | 8 8
SSTL25 | | -0.3V| VRer-0.18V | VRer+0.18V | 3.6V | 0.54V | Vccio-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 | 0.40V | Vecio-0.40V/ 8 8
SSTL15 | -0.3V| Vrer-0.1V Vrer+ 0.1V | 3.6V | 0.40V | Vecio-0.40V/ 8 8
HSTL18 | | -0.3V| Vrer-0.1V Vrert 0.1V | 3.6V | 0.40V | Vocio-0.40V/ 8 8
HSTL18 Il | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | NA NA NA | NA
HSTL15 | | -0.3V| Vrer-0.1V Veert 0.1V | 3.6V | 040V | Vocio-0.40V/ 8 8
HSTL15 Il | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | NA NA NA | NA
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4 BRI

4.4AC FFofF

!

[d]—~> Bank i 10 K5 DC HL R H (435 source 1 sink): [#—> Bank A 10

L ABERT n*8mA, n &7Ri% Bank #¢51 i) 10 #ik .

4.3.5 4% /0 DC BB 5454
& 4-12 =4 I/JO DC BS54
LVDS
B ity A wAN | B mK | BAL
AL
Vina,ViNe AL 0 - 24 V
(Input Voltage)
FLAR gy :
Veu AN LR Half the Sumof oz | _ 235 | v
(Input Common Mode Voltage) | the Two Inputs
. \ . . Difference
AN Ar
Vo ZIrf NI IR (Differential Input | gy oo nthe Two | £100 | - 600 | mV
Threshold)
Inputs
N N Power On or
Iin Hi N\ HELIR (Input Current) Power Off - - +10 WA
% 4 = LS (Output High Voltage _ ] )
Vo for VOP or VOM) Rt =100Q 1.60 \Y
%y I H P (Output Low Voltage _
VoL for VOP or VOM) Rt =100Q 0.9 - - \
7= Fsigr H HL S (Output Voltage (Vop - Vowm), Rt =
Voo Differential) 100Q 250 | 350 1450 | mv
2 5L H LR AR A T
AVobp (Change in VOD Between High - - 50 mV
and Low)
Vos 11 221 (Output Voltage Offset) | (/OP ¥ Vom)/2, 1125 | 1.20 | 1.375 |V
Rt =100Q
iy i FE A4k (Change in VOS
AVos Between High and Low) ) i 50 mv
_ . Vob = 0V 4 %4
| M HLR o - - 15 A
s % LI g m
4.4 AC FFR45tE
4.4.1 CFU A <%
% 4-13 CFU RIF&#
" HEEER s
4K Hhik - L
Min Max
tLuta_cru LUT4 #EiE(LUT4 delay) - 0.337 ns
tLuTs_cru LUTS ZEiE(LUTS delay) - 0.694 ns
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4 BRI 4.4AC FFofF

tLuTe_cru LUT6 #EiE(LUT6 delay) - 1.005 ns
tLut7_cru LUT7 #EiE(LUT7 delay) - 1.316 ns
tLuTs_cru LUT8 #ELiE(LUTS delay) - 1.627 ns
BALE AR 75 A7 450 H I [R] (Set/Reset to
tsr_cru : - 0.93 ns
Register output)
s 92 27 BLEA L) -
tco_cru If et 30 25 47 2% A H 15 18] (Clock to Register | 0.38 ns
output)
4.4.2 BSRAM Fx$514%
3% 4-14 BSRAM R FE %
e RN .
4K ik — Hfir
Min Max

I A 28] 155 k800 i e (7] (Clock to
tcoaD_BsrAM - 2.55 ns
output from read address/data)

. I ‘:‘1 B fos 0
tcoorR_BSRAM ET%EI@JEI@%?%{&ET@(CIOCK to output - 0.28 ns
from output register)

4.4.3 DSP x4
% 4-15 DSP B FES#
A
75 o BEFR | gy
Min Max

; O\ 251 S I
tcoir_psp HT@I@.MHJ)\TF%&E& i1l (Clock to output - 2.40 ns
from input register)

i Bh B9 7K 27 A7 2% X B 18] (Clock to output
tcopr_psp L . - 1.20 ns
from pipeline register)

v 1% HH 25 2 T
tc00R DSP ET@F?J%Juﬂﬁﬁ%&ﬁ’]ﬁTlEﬂ(Clock to output | 042 | ns
from output register)

4.4.4 Gearbox FF X454
%% 4-16 Gearbox B FS3
TBD
4.4.5 BHEhHN /O FFE451E
= 4-17 IMEBFF
4K oL 0 i ol B
Min Max Min Max
Pin-LUT-Pin Pin(IOxA) to
Delay® Pin(1OxB) delay | CW2A-18 - 3.83 - 4.59 ns
THcLkdly HCLK tree delay | GW2A-18 - 0.82 - 0.98 ns
TecLkdly GCLK tree delay | GW2A-18 - 1.77 - 2.12 ns
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4 BRI 4.5 fmFE i D e An ik

!
MR HN: Veco=3.3V, Veex=3.3V.
4.4.6 R A @EIRF <FFiE
#+ 4-18 A RIRFF X F
HFR Al w/IME s RIfE S YN
; PR H AT (0 to+ 85C) 106.25MHz | 125MHz 143.75MHz
e m R % 42 (-40 to +100°C) | 100MHz 125MHz 150MHz
tor i i Duty Cycle 43% 50% 57%
torur | HiHiE B Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.7 PLL 91:9&4%1!!5
%% 4-19 PLL FF 4514
ks HEER B w/ME xN{E
CLKIN 3MHz 500MHz
PFD 3MHz 500MHz
GW2A-18 A6
VCO 500MHz 1250MHz
CLKOUT 3.90625MHz 625MHz

4.5 i O FFiRE

GW2A %% FPGA 7= i (Z#14¢)GowinCONFIG fit & A f055: MSPI
iz, SSPI R, CPU R, SERIAL #3, 7% BHES % UG290, Gowin
FPGA /=i 4 FEH & T A -
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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 RTVEMMERERA L MEETES % 2.2 7 i 5 BRI,
o HIF) I L AR ) /)N i (LittleBee®) F Mk 1 1 R ERO SR S A 1 BE AN ] .

5.2 A fFE SRR Rl

iz A PR A R TR TSR, el 5-2 .
B 5-2 B85 FARIR R

o o
GOWINGZE GOWINEGE
Part Number —» GW2A-LV18PG256A6 Part Number —» GW2A-LV18PG256A6
Date Code —» Yyww Date Code — yywwe
Lot Number —» LLLLLLLLL Lot Number — LLLLLLLLL

!
[1] C A& i) Date Code Ja34in—frhitAFR IR “C”.
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