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SDP Semi Dual Port 16K BSRAM 16K Dy X -1 BSRAM
DP True Dual Port 16K BSRAM 16K XUt I BSRAM
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%= 2-2 GW2AR-18 ¥R

ESIES a Memory 258! | fi % B A A PLL
LQ144!1 GW2AR-18 | SDR SDRAM | 32 bits | 64M bits
EQ144M1 GW2AR-18 | SDR SDRAM | 32 bits | 64M bits
EQ144PM2 | GW2AR-18 | PSRAM 16 bits | 64M bits | PLLLO/PLLL1/PLLRO/PLLR1
EQ144PF"[2 | GW2AR-18 | PSRAM 16 bits | 64M bits
PG256S GW2AR-18 | SDR SDRAM | 32 bits | 64M bits
QN88 GW2AR-18 | SDR SDRAM | 32 bits | 64M bits
QN88P [2] GW2AR-18 | PSRAM 16 bits | 64M bits | PLLL1/ PLLR1
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THEEM
& 2-3 GW2AR HEMZEAKAF V0 ER
S &) 6 (mm) JF(mm) E-pad X~F(mm) | GW2AR-18
LQ144 0.5 20 x 20 - 120(35)
EQ144 0.5 20 x 20 9.74 x 9.74 120(35)
EQ144P 0.5 20 x 20 9.74 x 9.74 120(35)
EQ144PF | 05 20 x 20 9.74 x 9.74 120(35)
QN88 0.4 10 x 10 6.74 x 6.74 66(22)
QN88P 0.4 10x 10 6.74 x 6.74 66(22)
QN88PF 0.4 10 x 10 6.74 x 6.74 66(22)
LQ176 0.4 20 x 20 - 140(45)
EQ176 0.4 20 x 20 6x6 140(45)
PG256S 1.0 17 x 17 - 192 (62)
E!
o H4 GW2AR R4 FPGA =it dn 4 RS 7, WS% 5.4 SfEms.
e JTAGSEL_N 1 JTAG &2 H /&, JTAGSEL_N 5| A1 JTAG #4511
(TCK. TDI. TDO. TMS) Ar[FEIE A 110, MR M JTAG FEM 4 4
SN 11O B IS VEAIME B 5% UG229, GW2AR %4l FPGA /“in 145 &
BIFH -
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CFU i
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B ITRES, AN RN HBER(I0B), #%EF IR T S SR i3S

(BSRAM) e, (55 A FEEE DSP. PLL BJ8A1 A N & dic -

GW2AR £%1| FPGA 7= S FEA 4L 4 ol e & Th g #. ot (CFU,
Configurable Logic Unit). fE&Z8fF N EEHAT. FIFEFEHES], AFSER
TEAISECA . nECEDIREH 0 (CFU) m AR E A HRE (LUT4)
P, FARZ R RGN RES % 3.3 WL B IhRE T,

GW2AR %741 FPGA 7= i 110 TR A a3 -4, LA Bank N4
114y, 345K 8 4N Bank, #riE A BankO~Bank7. /O %&£ % Fh L Fhr
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3 Hffr e

3.2Memory

#E, SCRFEIE TAERGL. SDR LA, 3@ ] DDR #:{fl DDR_MEM #
Ko HEHBTTRHES % 3.4 Fa A\ tH Ak .

GW2AR %741 FPGA 7= i I HUIR F S EENLAA 28 (BSRAM) 7RS4 N
I IEATHES . — A BSRAM [\ & K/ 18Kbits, 374 2 Fiiic B #55 CF1
PRERER . AR ENE S % 3.5 HolR B S MNLLE L S i .

GW2AR %751 FPGA 7= i 1 ik T 30715 5 b 3B DSP. DSP 7E#%
PRI BRATHES, A DSP B & WA ZE I, BN ZFER B S HAEIN
1545 (pre-adders), B~ 18 7L AR (multipliers)fl— > ZH A IHAZ
HIZHHIC(ALUSA). TEANTTRNE S 3.6 BUr a5 A FA

GW2AR #7%1| FPGA =5 Witk 7 8iAHIN PLL %R, &z 544k PLL A1
HREAE AL T DAZE S OB B ATR S8 i B AN R 2 5007 DLBEAT I B iR ATR
VR (AN o3 A0) . ARALREE . s EL RS ThRE . [RIAS 7= i P R AT e A
Wk, SCFF 2.5MHz # 125MHz (R BH R IEE, N MSPI ZwFE e & A =X
PEALRBh . A P SR ARPE G AT R AR I A P i b, B BIORE B AE £ 5% VRGN R
w5 3.7 e, 3.1 AN IR

A, FPGA SN E T F & A e 4t (CRU, Configurable
Routing Unit), & FPGA Wi T A St fe iRk R . IR E DIRE ST
(CFU) F110B W ¥B# i AL R, &l T CFU PR EE IR A I0B P&
[FE IR . AR RIR I = SR IR AT B 34 . kA, GW2AR
Z5 FPGA P~ ik $2 4 7 3= & 105 FH I Bh ko 2% %2 i, KR 5, 4 R B E 47,
DA R OmAE I TS . VRGN RIATS % 3.7 4P, 3.8 K&k, 3.9 & RE BN,

3.2 Memory

GW2AR %751 FPGA 7= i AN B E 2, B2 AH Memory B2 & RN
—F, 4G EiIES% 2.2 - RE B

3.2.1 SDR SDRAM

DS226-1.9.2

Y

fEHUN ] 5.4ns/5.4ns

e 5. 166MHz

BHEALTE: 32bits

7. 64Mbits

EkEZEd(E

PR K 2 45 44

W ER R R E (512K x 32bits x 4bank)
1 G A2 25 A7 2

—  HHbHEE R A R . 2 B 3
- REKE: 1. 2. 4. 8 FIHE
- R A E [ fE A
- RRBEHTIE )R

- RRFIETIRE

o BT TIRE
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3 Hffr e

3.2Memory

® 4,096 il #/64ms
e 3.3V+0.3V ftfd)E !
e LVTTL B

E!
RUHHRESEE 4-2,
Bt

GW2AR %% FPGA 7~ 4 5% SDR SDRAM =& —M & 1) CMOS [A]
6 DRAM its i, 2N 64Mbits. WEBEFEII BANK, 4 BANK K/NA
512K x32 bits, % BANK Hi 2,048 1T x 256 %1] x 32bit [IAE 15 51 45 i o
YRR E R S AR R R, W E R R A R B AL B AN 5 R K FE R
A, SDR SDRAM AR #5 15 B K50 K 57 4 A2 5 NE e . BRAE I 75 ok
o5 S AT 4, SR AT DABEAT el 5 A . R R sl SR E R K K SRR 1S
2. 4. 8 FHE I, UGG A A i EEF. FREE TR
HIhREFE At B AT Tl 7 |, Tl 7 R AR RS R 5 /5 3. SDR SDRAM 2
BEE SR ThAE & R ThRE, b, iR TR AR, Al
PRI A E pE U R G RE R B R AR

SDR SDRAM 2 M i B H1 % 4 3.3V, %4 SDR SDRAM [ BANK Hi
JEFEREESR 3.3V, HEHERES® 4 >4 TEZM>% 4-2.

&2 SR R IP Core Generator <23 P #k/4M i 1) SDR SDRAM
RIS R 1P, A E 1P A LLE 3h5E i SDRAM _FHI6i, #iE, H3h
TS A, TP de IR 28 10 3/ 5 i PR ERE RN AT, VRIS BiE S
IPUG279, Gowin SDRAM 7 15 -

3.2.2 DDR SDRAM

DS226-1.9.2

i
I i . 250MHz/200MHz
A% : 16bits
7. 128M bits
Z B HINE S CLK f1~CLK
Ik DQS
EEZ (s
PRI K 2R 45 74
VU4 BANK, 45/ BANK k/)K 2M x 16 bits
Al YR AR AN AR A 2 A7 2%
- FihkkE ko (R ZER . 2, 2.5, 3
- REKE: 2, 4, 8
KRR 75 3 (] B A =X
B RE
DM Hi3EiE 4 0
E SR E R E
4,096 FillHr i #1/64ms
THFE He RN B
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3 Hffr e

3.2Memory

e 25V+0.2V ftH % 1
e SSTL 20

!
SHALRIE SR 4-2 HER ARV
ik

GW2AR %% FPGA 7= i £2 i1\ DDR SDRAM & — /N iEiE i) CMOS X{
TR [F DRAM S, &N 128Mbits. I EBALHEDIA> BANK,
£/~ BANK K/NA 2M x 16 bits. A LU £ EAIREAS %, BHEE
EFHERTR R A . ORI E AN S B R RS, AP R E R KR
RAE LG A B A KK ERIAT, DDR SDRAM HE4E 14 B 15008 K 22 I 7 4w Fs
BHANBEH . AT AT R RS Mg S, 85 AT LT 18R
AR, RRREKEN 2,4,8 FEAE . 188 E 3 HIREFR AL E AT
e H, T ER KRN G R 5. DDR SDRAM #2144 E 2kl #7 o g
H ¥ IhHE. DDR SDRAM &4t | g\ ZF 7 2e Ay iU 1748, H
A] DLk P il i XAl R MR RR IS B A AR

DDR SDRAM £ O it B L R 2.5V, i%E+#: DDR SDRAM ) BANK H
EFREREER 2.5V, HAERESE 4 BANE>4.1 TAEZM>% 4-2 #:7F
TAEVEH

Bk SR SR A IP Core Generator 3¢ 3 N #k/41 5 £ DDR 5 il 2%
() 1P, £ 880 1P AT LLE h 52 5% DDR FEWIGEM, ke, [ Shile s
YE, F P $ B il 28 0032/ 5 i R A E R AT, V4145 B 2% IPUGS507, Gowin
DDR Memory Interface IP /1 /751 -

3.2.3 PSRAM

DS226-1.9.2

i
IR 4 166MHz, # Bl ik DDR332
XU E AL i
A %e: 16bits
S5 R 8 RWDS
T A ME R BT
o BES E 3 HT PASR
TR A RHRAE
R4 L DPD
IXEhEE /1. 35,50,100 i1 200 K
IV 1]
16/32/64/128 F i KA
R 2778
1.8V fltH & 1
PSRAM £ DL HL R A 1.8V, 4% PSRAM ) BANK Hi [ 75 2 [i] 5
1.8V, HAERHESE 4.1,
B SR Z R AL IP Core Generator 7 H: N #k/4M ) PSRAM ]
BH P, EHISE 1P LA Bh5E i PSRAM _EHATIGML, RHESER1E,
FH P ¥ BRd 1) 28 10 32/ 5 i P VR RD AT, PE4IME BB 255 IPUG525, Gowin
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3 LRI 3.3 A ACE DAL TT

HyperRAM & PSRAM Memory Interface IP /7755

3.3 AJECEIhRE AT

A it B ThAE G (CFU) M s GW2AR %41 FPGA 77 i i 34 8,
A~ CFU H ] Bt & 3% 5 5T (CLU) AN AR 28 55 YR 56 (CRU) 4L k. B4~ CLU 1
PUANAJ L B T RE F CLS(Configurable Logic Section)H ik, H:dtaf fid & ThAg
A EERRNGAE, WE 3-2 Fis.

[& 3-2 CFU &#a~=E

v

Carry to Right CLU

CLS2

CRU

CLS1

CLSO

Carry from left CLU

!
SERG 75 BAFRI B L Fr. WA FRE, RS o SRR L A4,
3.3.1 AL EIZiEH T
BRI HREAT R R . EATERE R,
o AR EMA
AR E T LU E N 4 BN FE(LUTA), WSell sl etk %
T
— AT B T RS A TR B A 5 B R E(LUTS);
WA T B IS T B R 6 M\ B3 % (LUTE);
DU T B Th TR B R A 7 BB R (LUTT);
~ AR B INAEF (FIAS CFU)ATTE B ik — /1 8 #i N 253k % (LUT8).
o HARIBHAA

DS226-1.9.2 11(52)
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3 Hffr e

3.3 HIACE TIAEH T

DS226-1.9.2

SEA

pm |

BEATBE, BRI B A AR A (ALY), AESEILEAR Dhfe:

- IMEREEE
- S, BRI AR
- RS, BRI TR N T HEBAM A SR LR

- Rk
o {FffaEis

FEROAEECR , R AT B2 B B TT R B 16 x 4 A2 1 73 A 3t A BE A LAE A
% (SSRAM) Hi R A7 s .

iz AR FPGA B SCRF R AR SCAF K 5 sUSE DL A BEA AT fik 45
(SSRAM) IHIAaAL . HBEAF il a5 (1 Bdfa £ 0 25 A F SRR IR 58 ISR o

m L E D) Re

(CLSO~CLS2)& & MM ar 7 #:(REG), 1K 3-3 fios.

# 3-3 CLS b FHFER~EE

— D
—CE
— 1 >CLK
—SR
—GSR

% 3-1 CLS P HFRERIESUiEA

=g o | ik
D | HAERECRRA
CE || CLK fAE(= 5, AT A s F P Al S B T (A 2
CLK | FHEES, PGB N BT fl R al R B i & 2
KB LN, TR NI IR 2
o [HEL
o FILES
SR o RHHf
o REEM
o FAHESER
SRR, A AT A 4
o R
GSRM* 11 o mmEM
o EAREEK
Q 0 | HEmiI
VE!

® [1]f55 D MR AT LUk #F — vl Be B Thge AR — kB Ml ] Duk#FoR A+
CRU A . PRULAEB B S HAEOL T, A7 asfhml LRSI A .

® [2]CFU Al it & IhAE A (1) CE/CLK/SR a4 37 i B i 7
® [3]7£ GW2AR %I FPGA /= N#i, GSR it H%ELkiER:, A CRU.
® [4]SR L GSR [FIf A 2l GSR A # i ALK
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3 Hffr e

3.4 i N H

3.3.2 R HFIFRATT

A IR TC CRU R Zhfg APy T -

o AEFELIRE: v CFU KM NS SR MmN e

o MZHIITIRE: Oy CFU MmN/ 5 SR LSRR AR, s CFU A HT
B4 \CFU Z AR K CFU M FPGA N #5 HoAth Th RE R He 2 [A) (2

3.4 MG ER

DS226-1.9.2

GW2AR %71 FPGA /i) 10B = Z41 4% 1/0 Buffer. 1/O Z LA L AR R
HAR R BHIR o = i NS, A 10B oot ds 1A 110 B
(b AT B), EATATLARCE R —HZE B SR, WA DRy $im(E 5 70
HIBC & .

3-4 10B &REE

Differential Pair Differential Pair
A AN
 “True” “Comp"\ “True” “Comp” N\
PAD A PAD B PAD A PAD B
y 2
v v y ¥
Buffer Pair A & B Buffer Pair A & B
A 4 L A A 4 2 Y
—H O —H O —H O —H O
o 6 o 6 ¥ o 6 Bo B HE
v \ 4 v \ 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A Y A Y
_|BoldQ _|DolZ O _JoRBO_[(DoZ O
3252 =322 = 32s2x3252 K
S585v 5585 v &S585v Eis? S v
Q ~+|Q «Q ~|Q Q ~+|Q «Q ~Q
v
Routing Routing

GW2AR £%1 FPGA 7=/t 10B I ThREH: A .
T Bank 1) Vcco LTI

[ }

® ¥ LVCMOS. PCI. LVTTL. LVDS. SSTL UL HSTL &% e Fhr
1

o RAtIIN(E T LIR kLI

o IRt H 5 5 RS HL IR I

o RtHH{5 5 Slew Rate £

o TR 1/O #2415 57 () Bus Keeper. 4/ 4 Hi[H /% Open Drain %t}
T

o TRRAIEIK

e /O B @RI, SDR Bzl A DDR &£ fhfis,

3.4.1~343 7AW T 110 HAEARHE. 110 B4 K 110 124 TAERK A,

13(52)




3 Hffr e

3.4 i N H

KT REEZRMEE, W1S% UG289, Gowin /4y i/ &
(GPIO) 15/

3.4.1 I/O B4R

DS226-1.9.2

GW2AR %% FPGA 7= 51 1/10 .45 8 /> Bank, WK 3-5 fios, &4
Bank A A7) 1/O HJ5 Veco. Veco Al LR E N 3.3V, 2.5V, 1.8V. 1.5V
g 1.2V,

4 il SDR SDRAM 4# B HL & Veex A 1/0 BANK HL & Veco FXE N
3.3V, H4{E R 1ES% 3.2.1SDR SDRAM.

#£ 1% DDR SDRAM ({4 B HLE Veex F1 1/0 BANK HiJE Veco BN
2.5V, #4115 152 3.2.2DDR SDRAM.

N HF SSTL, HSTL %5 1/0 ¥ AbrifE, 4 Bank i $2fft— Mo 2
Z W JE(Vrer), /Al LLE RS 1IOB N & 1K) Vrer Y5 (%5 T 0.5 x Veco), th
AR BEAMR T Vrer 0 (5 Bank AT —A 110 B IVE AN VRer FT N )
Veox fit L B S FF 2.5V F1 3.3V,

3-5 GW2AR #3%l FPGA /=& I/O Bank 3 R~=E

- \ 10 Bank0 \ \ 10 Bank1 \ -
e e
o o
QD Q
B GW2AR B
e e
us] us)
2 2
5> )
o | loBanks | | I0Bankd4 | o

GW2AR #%1] FPGA 77 i AR Bank SCREARI fr EHLPH I E, B
P FL BELMT 22 23 R BEL BT A i R P S B - SSTL/HSTL M A, /£
Bank2/3/6/7 3 ¥r. 7 L E M T LVDS Ha A, {UAE Bank0/1 F150FF,
Bank0/1 34§ 100 K42 73 UL Fic HiFH .

E!
o HHREMER (GPIO) BIRER=EMAY L.

AR /O Fan i AR XS Veco BIEER, 3k 3-2 Pk,
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3 Hffr e

3.4 i N H

R 3-2 GW2AR A%l FPGA =Rt /0 XB K IMH iR E B

B 9K Bh RE H

I/O HthbrdtE | Hivw/ 2 5 Bank Vcco(V) (mA) XHFLIBEIED | 2T E VRer
LVTTL33 B 3.3 4,8,12,16,24 = o
LVCMOS33 | Hijf 3.3 4,8,12,16,24 2 @
LVCMOS25 | Hii 2.5 4,8,12,16 = @
LVCMOS18 | #i 1.8 4,8,12 2 %
LVCMOS15 | i 1.5 4,8 2 %
LVCMOS12 | i 1.2 4,8 2 &
SSTL25 | B 2.5 8 % 2
SSTL25 I HA 3 2.5 8 4 T
SSTL33 | B 3.3 8 % 2
SSTL33 Il | Hiii 3.3 8 i &
SSTL18_| i 1.8 8 i 2
SSTL18 Il | #iif 1.8 8 & o
SSTL15 B 15 8 & o
HSTL18_| B 1.8 8 % 2
HSTL18_ Il | Hiig 1.8 8 % 2
HSTL15 1 HAL 3 15 8 4 T
PCI33 B 3.3 N/A 2 %
LVPECL33E | =% 3.3 16 o @
MLVDS25E | 4% 2.5 16 o @
BLVDS25E | % 2.5 16 o o
RSDS25E ZEoy 2.5 8 o o
LVDS25E FEGy 2.5 8 5 &
LVDS25 FEGy 2.5/3.3 3.5/2.5/2/1.25 % 4
RSDS ey 2.5/3.3 2 7& &
MINILVDS oy 2.5/3.3 2 4 o
PPLVDS 25y 2.5/3.3 35 o @
SSTL15D FEGy 1.5 8 o @
SSTL25D | | #% 2.5 8 o o
SSTL25D_Il | #4> 2.5 8 o o
SSTL33D | | %4y 3.3 8 5 &
SSTL33D_Il | %4y 3.3 8 5 &
SSTL18D | | % 1.8 8 7,57 o
SSTL18D Il | % 1.8 8 7,57 o
HSTL18D | | %4 1.8 8 7& o
HSTL18D_ Il | %) 1.8 8 7& o
HSTL15D_| | %% 15 8 o o
DS226-1.9.2 15(52)




3 BRI 3.4 i N\ AR

3.4.21/0 1Z 48
K 3-6 S GW2AR %741 FPGA 7= 51 (1 1/O 248 115 5645
3-6 I/O ZEHMHTEE
TX | TRIREG >
GND (>
> SER g N
ISI
D | » OREG 3>
R IODELAY
K 3-7 S GW2AR %1 FPGA 7= 51 (1 1/O 258 5 N &4y
# 3-7 /O iZEMNREE
> cl
> DI
» IREG > 0Q
|IODELAY
5]
» |EM N IDES L5l Rat
Saele > Qo-Qn1
% 3-3 IRONTE
4 I/0 ik
GCLK i N5 5
it Input GCLK i N5 5 &E1E S % UG115
GW2AR-18 #1F Pinout F/-
DI Input 10 HMREI A S, B AR Fabric.
Q Output SDR b IREG #ii {55«
Qo-Qn-1 Output DDR #Htr IDES #i {55 .
¥

[1] 4 Cl {£4 GCLK AT, DI Q % Qo-Qnt ASAENE S 10 i N i F .
GW2AR %41 FPGA 7 5 1/0 32 45 1) 2 s A B st i 2

IERHRIR
3-8 IR IODELAY . GW2AR %% FPGA 7= 5 54 110 #43

DS226-1.9.2 16(52)
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3 ZE Ay

AN
N

3.4 i N H

DS226-1.9.2

% |IODELAY ik, bt 128(0~127) B (AR, — 3 [ HER I 7121 A

18ps.
3-8 IODELAY ~EHE
DI e —
DLY UNIT
SDTAP | >
SETN | » DLY ADJ [ >DF
VALUE | >
A PR I RE SR ) 7 2

o HEAIEH.

o AN, W5 IEM BE— A RIAT s E D5 EFEERZ
IODELAY A~Be[a] I FH T 5 AN A .

/O FfF#&

K] 3-9  GW2AR £ %] FPGA F= It 110 Zfisstkit . GW2AR #7%1
FPGA 7= i IR 110 #FR AL il g e N\ 27 /775 IREG. FiHH %7 /725 OREG
A Bz ) 27 A7 4% TRIREG.

3-9 GW2AR i /O FE{/REE

B

>— CE
—>—> CLK
>— SR

e CE LI NK T 2L(0: enable)sl i L F4 %% (1: enable).
o  CLK A AZwFE N LRl A BT B v ik /2

e SR W LI ARP5T 1) SET/IRESET Bt &4 (disable).

o AAFaN AT LAGRAR N T A7 45 (register) Bl fi i 2% (latch) .

BN AR IR

BORERLEL(IEM)S2 FH R BURE S iy, AT T8 A DDR #5550, nf& 3-10

I

3-10 GW2AR B9 IEM rEH

CLK[ >—
DL >
RESET [ >——

IEM

— 1 > LEAD
——— ] MCLK
—1 > LAG

17(52)




3 Hffr e

3.4 i N H

R DES K ST fhig kiR
TAN NI 1O AL T WA 7 R 45 DES, F8 17 110 BRI H 5
5. DES HLTHI ¥4 N BB 15 B84 45 (Clock domain transfer) B (it
T RSN IR £ (strobe) B N M RFSLIZ FE B I RE ) . A 2 AH
17 75 (registers) F R K AF o
5 I el 4 SR 0 R D e
® I ARSI A A ELE DQS RHHATHIE RRE. EIIRERN T
DDR frfig a2 15

® X T DDR3 s HnifE, 7Ei% DQS H*F(read-leveling) & X £tk 4k
HI|#2 FH (align);

® 7rifi/f DDR 1, 4 DQS.RCLK F T-RFEMS, BN Ehis i it th 3
BEAHH
£ DQS it WADDR /% RADDR {5 545 [a]— AN EE 55 I S s 4455
He,
1k 28 SER iR

BN /O ISR 1A S AL A SER Bitk, FE 1 1/0 BRIEM
E W

3.43 /O BB ITEER

DS226-1.9.2

GW2AR %741 FPGA 7= i1 11O @S2 Fr 2 Fh TAERE A . &P T/ER
AT, VOEL 110 4355 3H) X o] L B i 55 BAE S INOUT 15
SR EAEIE S =886 TS S).

ZEER

HE T 1O AN 3-11 fos, AU &5 TC. DO BLK DI
E#%IEIE CRU 5831 N Al

& 3-11 HERATH VO ZESHRER
TCL
|

DO { T—@IOPAD
DI < ]

1

SDR &%

FXS T IERI, SDR AR 7 11O Zf74%, & 3-12 o, wTEA
A B 110 HIR I RE
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3 Hffr e

3.4 i N H

3-12 SDR #£#R TH /O ZELEREE

TCTRL [ D Q
CE
>CLK
- SR
DOUT [ D Q| ~—e—{<10PAD
OCEl CE
O_CLK[ >CLK
O SR SR
DIN <} ]
b )
ICE[ > CE
| CLK [ > >CLK
ISR~ SR

VE!
o CLK{fifgfs

5 O_CE M |_CE 7 LABC &y fri HL T RE AR R

o PPES O_CLK AN I_CLK AT LARC B v BT il A BT B fish o

o AMERNET O_SRAMI_SRATLIEEANRDEN . FDEA. FPEA. FPEM
BEA B R AL fE -

o  SDR BN /O f74if .70 m] LANC B i I 38 A7 /7 43 2K Latch.

i#A DDR #E5

fE38H DDR #3UF, GW2AR #41] FPGA 7 ity i] DASCRFE = 9 1/0 T8

%o

&1 3-13 JyiliH DDR fii\, PAD 5 FPGA N #BZHIH AN 1:2,
[ 3-13 I/O i2%&#Y DDR A REE

D—>»

CLK —>

IDDR 5> Q[L0]

Kl 3-14 JyiE ] DDR #itt, PAD 5 FPGA A8 EH KL N 2:1.
3-14 I/O iZ3E# DDR #ii ~EE

D[1:0] /5>

CLK —>

ODDR —> Q

DS226-1.9.2
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3 BRI 3.4 i N\ AR

IDES4 51
IDES4 #3:0F, PAD 5 FPGA WEBZHHE LN 1:4.

3-15 /O iZ4EH0 IDES4 M\ <= E
D—»

FCLK —>

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

OSER4 &5,
OSER4 # T, PAD 5 FPGA W& HIER K 4:1.
3-16 I/O 238 A OSER4 Hilt ~mE=E
TX[1:0] —5>
D[3:0] />
FCLK —» OSER4 —> Q[L0]

PCLK ——»
RESET —»

IVideo 3
IVideo #2 F, PAD 5 FPGA W &BZ #E KL N 1:7,
[ 3-17 1/O 124889 IVideo BN REE

D—

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

RESET —»

¥E!
IVideo #1 IDES8/10 K (5 FIAHAL /O BYBEIR . 1 ki 1/O drdfe, W 1/O IBHPRASGENEH]

TEXFREH T, SDR 5 R1H AR A Aa mT LA A .
OVideo &5,
OVideo #3F, PAD 5 FPGA N84 H N 7:1.,
3-18 I/O iZ4EHY OVideo Hith ~EE
D[6:0] ﬁ%»

FCLK ——>»

OVideo
PCLK —»| - »Q

RESET —»

DS226-1.9.2 20(52)




3 &N 3.4 B\ iR
IDESS 5
IDES8 # = ~, PAD 5 FPGA W#FZHHE Ay 1:8.
3-19 I/O 2489 IDESS M~ =&
D —>»
FCLK ——»
PCLK —» IDES8 > QI7:0]
CALIB ——>»
RESET ——»|
OSERS &3,
OSERS8 #z{'F, PAD 5 FPGA WilZ g KN 8:1,
3-20 I/0 iZ%8#Y OSERS it~ =&
TX[3:0] —4>
D[7:0] — /5>
FCLK —»  OSER8 4> Q[1.0]
PCLK —»
RESET —»
IDES10 &5
IDES10 # (T, PAD 5 FPGA W#iZEiE %t N 1:10.
[ 3-21 I/O iZ48# IDES10 I R~ E
D—
FCLK —>»
PCLK —»  IDES10 g Q[9:0]
CALIB —»
RESET —>»
OSER10 &=,
OSER10 #3\F, PAD 5 FPGA W &5Z#E %N 10:1.
3-22 I/O iZ%EH OSER10 it REE
D9:0] — 4>
FCLK ——»|
OSER10 > Q
PCLK ——»
RESET ——»|
GW2AR #%1 FPGA 7= /i SZ #5847 memory 1 10 #2 HRE 2, SRS /Y
1)\ A5 25 A, £44% IDDR_MEM/IDES4_MEM/IDES8_MEM #iI
ODDR_MEM/OSER4 MEM/OSER8_MEM #5X.
DS226-1.9.2 21(52)




3 BRI 3.4 i N\ AR

IDDR_MEM/IDES4_MEM/IDES8_MEM & Zifit & DQS i, ICLK %
# DQS 14155 DQSR90, HRYE ICLK BT Bhi i £dEiEi AN 10 #2117
WADDR[2:0]3%# DQS % Hi {2 WPOINT; RADDR[2:0]3%4: DQS K
Hi15 % RPOINT.

ODDR_MEM/OSER4_MEM/OSER8_MEM FEERL & DQS /i, TCLK ##: DQS
fr% 455 DQSWO BL DQSW270, HARYE TCLK HIBSh A48 I 10 B D%

IDDR_MEM #&3
3-23 10 iB4E#Y IDDR_MEM BN REE

D—>
ICLK ——p

PCLK ———»
IDDR_MEM —~—> Q[1:0]

WADDR[2:0] —/5—»
RADDR[2:0] /5 >

RESET ———»

ODDR_MEM #&5%
& 3-24 10 iZ3E# ODDR_MEM #i m=E

X ——>

D[1:0] — 4 >
PCLK —» ODDR_MEM 4 » Q[1.0]
TCLK ——>

RESET ———>»

IDES4 MEM &=,
& 3-25 10 238/ IDES4._ MEM M\ =~EE

D——>
ICLK ——>
FCLK ———»

PCLK >
WADDR(2:0] — /5> IDES4_MEM /4> QI3:0]

RADDR[2:0] —/5—»

CALIB ——>
RESET ———>»

OSER4_MEM xR
[# 3-26 10 iZ3E#Y OSER4 MEM Hjt ~EE

TX[1:0] —45—>
D[3:0] —4 >

PCLK ——»
FCLK ——»
TCLK ——>
RESET ———»,

OSER4_MEM |4 Q[1:0]

DS226-1.9.2 22(52)




3 BRI 3.5 HUiRish S BEHL Al A B

IDESS_ MEM &3,
3-27 10 iZ4E/Y IDES8._MEM M\~ E

D —
ICLK ——>
FCLK ———»

PCLK ——»
7:0
WADDR[Z0] IDES8_MEM | /5 » Q[7:0]

RADDR[2:0] — /5>

CALIB ———>
RESET ———»,

OSERS_MEM #&x®
3-28 10 iZ4EHY OSERS._ MEM i ~E=EE
TX[3:0] — />
D[7:0] —g—>

PCLK ——»|
1:0
oLk OSER8_MEM —%5—»> Q[1:0]

TCLK ——>»
RESET ——»

3.5 RIRFFSHEN F g5 1R
3.5.1 ity

GW2AR %741 FPGA 7= il 7 F & IHUIRER S BE VLA fif #8 TT i 1X L
it as IR IR HE Y], UATIIIES, AR FPGA PRSI . A BEFR
NHORE SN 2% (BSRAM). 7E FPGA [4%1 F14:/ BSRAM ik (5
3/~ CFU M & . &1 BSRAM FJfiC & i = 18,432bits(18Kbits). #Efit 5 Fi
PRI, P D2 Single Port, X A3 Dual Port, £ % AR 2
Semi Dual Port, [E{bf7fig#eiis, WEK FIFO 7. fE FRFHIH T
BSRAM KI5 5 K hHEFEIA .

F & MRS BN g8 IR P B E R B e 4t 1 fRbs. DAR
7= BSRAM $2 {1 5 FH Dh fE -

o 1 /iR KA RN 18,432bits
o [ ILF] 380MHz(7E Read-before-write %3  230MHz)
e iy 45 Single Port

o i 4, Dual Port

o (X 1428 Semi Dual Port
o IRULRIEANL Parity Bits

o it H /A Ea il ROM

o HUETEEM 1 A% 36 fif

o n[iRAR B #/E Mixed clock mode

o T[VRAEIE T E Mixed data width mode

o TEXNFT UL s 58 B S R 1T RE T E Enable Byte
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N
N

3 44y 3.5 YOk SN 2 B

A

|

® 1% 1’5 Normal Read and Write mode
® tilJ5’5 Read-before-write mode
e j#HS Write-Through mode

3% 3-4 BSRAM 1528k

i 11 44 R 77 1A Eifi)

DIA | A i RN 5

DIB | B it RN {E 5

ADA | A ity T REE 5

ADB | B it [ M b5 5

CEA | A i B e RE(E =

CEB | B iy I 20 B A5 5

RESETA | A it A A7 ae BALE 5
RESETB | B i [ & f7 2 B A5 5

WREA | A i S S AF B AE 5

WREB | B Ui i/ 5 HefE 5

BLKSELA. BLKSELB | | it TR RS S

CLKA | A i 3/ S I EE 5

CLKB | B it 152/ 5 e {5 5

OCEA | A ity 4 HH 2 A7 2R BT BE S 5
OCEB | B ity 14 HH P A7 2 B B REAS 5
DOA ¢} Hdfan A i

DOB ¢} Hdadi s B i

*T BSRAM BZAELE, W% UG285, Gowin HKa#&HEYL1F

1E#(BSRAM) /' 15 -

3.5.2 FERRECEEN

GW2AR %7%1] FPGA 7 il I HUIR g 2 BEATLA- i 2 7T S35 2 M )80 w8 )2

mn#k 3-5 firn.
% 3-5 iR ACE IR
B MR i = PR A5 X Rz
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 2Kx 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
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3 Qﬂ:*lj/\éﬁ

3.5 HUIRER A BEHLAT fif A B

DS226-1.9.2

B im O 5K

7E Hg PR, BSRAM 1] DAZE —ANFEP X BSRAM HEAT 28k 5 #:4E .
ESEAET, 5 NG S BSRAM Bfd . B 5 i
(Normal-Write Mode)Flli# 5 15 2 (Write—through Mode). 4%t 27 17 %% 5% %
(Bypass)i, #7 s tH BLLE R — AN 0 0 B .

I B AR ) g 1R J] SR S iR 7 2% SUG283, Gowin JF i H
J46E > 3 Memory.
Wi AR

BSRAM SR i AR, A6 P 4 i 1 ACan R 4524 -
o N I A B A
o HAu I [l 5 A
o AFf— A NS

T AR = (1) o 7 5 B A R IR 1 2 % SUG 283, Gowin Jii i
H 48/ > 3 Memory.
8w O HRTN

By X 1 AT 37 F5 ) A )52 R0 55 45 A o (LA ok ] — i 10 AS R A 55 11
HXFAGHE, Bk,

T O W AR P oy 17 2 P A A D Ak 17 2% SUG283, Gowin i

WwH 48R > 3 Memory.

R

BSRAM W]t B il R A as i e 7 Al Il A7 i SR A AR A S
AL G Ao ORI R B ey . - 7 23Rt ROM A 4, ﬁ)\%ﬂﬁ“
(A G U A O e Y B ST R A L (S

tAB$MMTMEﬁ A~ 16Kbits ROM., J¢T H st = i v 1 7~ = ]
K ERfE IR TE 2% SUG283, Gowin JRiE /155 > 3 Memory.
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3 BRI 3.5 HUiRish S BEHL Al A B

3.5.3 Flits RS HIREEEE

GW2AR 51| FPGA 7 i I HUIR A BE A LAF i as A5 T SO IR 5 2 2k
T FEARAE o 72 00 A 0T Dy X AR A, 13260 5 1) 080 58 B mT DAAS [,
(B EAZ R 3-6 A1k 3-7 MR E RN

2R 3-6 X B A1 5 Hik R ACE SR

2 [ e
16K x1 | 8Kx 2 4K x 4 2K x 8 1Kx16 | 2Kx 9 1K x 18
16K x1 | * * * * *
8K x 2 * * % * *
4K x 4 * * * * *
2K x 8 * * * * *
1Kx16 | * * * * *
2K x 9 * *
1K x 18 * *
!

o IRIEN 7 MFRSIRRIRE .
& 3-7 R OB A EERREEERLETIFR

5 ¥
Ol
16Kx1 | 8Kx2 |4Kx4 | 2Kx8 1Kx16 |512x32 2Kx9 | 1Kx 18 | 512x 36
BKx1 | * ” ” n n ”
sKx2 |~ » " " . "
Kxd |- » " " . "
KxB |+ » " " . "
Kx16 |+ » " " . "
512x32 | * * " * - *
2K x 9 " * "
1K x 18 - * -
!
o BREN N7 MRIRIFFRIR A
3.5.4 FI{EREDIREECE

BSRAM 2 #=1i{#ifE (byte-enables) L. A LLEHM ATHE, Hik
WL BEBIME BN MR HE e 4k 2R ¥ . 30/5 [ RE 15 5 (WREA,
WREB), /& byte-enable %k 1 FH T- 1] BSRAM 5 #:4F

3.5.5 BEE N IhEERC &

BT I HUIRF S BEHLAE 4 25505 BSRAM N E TR E . B4 T
TS O AL AT FH ORI A, AT DL RAF At it
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3 BRI 3.5 HUiRish S BEHL Al A B

3.5.6 E1L#R{E
o A MHUREFSBENAZ A N B 22 SR AP BN
o i T AT AT AR MUK 2 25 A7 A B s P s - PERe
o i A 748 n] 55 I bypass-able.

3.5.7 EHIFER

BSRAM 37 ¥ HF RSN FE S w61k . 78 L HISFEH, BSRAM
FRNUIRZS, FrA BRI N 0. MRS HE T R 2 ROM.

3.5.8 BSRAM #{EfEs%

BSRAM < f 5 PR, 45 2 iz fEmi (55 #1520 Bypass
Mode, Wi/K£kiZi R PipelineRead Mode)#ll 3 fit 5 1 AE A5 20 (1F 3 S .
Normal-Write Mode, 5 : Write-through Mode, %¢iL)a 5.
Read-before-write Mode).

IEHRMERR
3y A7 e AN L A A A7 A L BSRAM 32 H K8
TIKEART
FEFID G NAFA AR, A At A o A ) SRR 96 15 B K 36
fir.
EHRRN

AN ¥ ARy, B PR B AR A A %5 (Memory Array) )% H
B 3-29 w0, A% O RWNiEOER TRRKEER

ADC—— o
Pipeline

Input Memory
] [ — Registerj> Array ﬁ> Reglsteri>Do

WRE ——»

=l

CLK
OCE

—__—__1ADB
—— Input
CLKA ——p] Register |
DA ——— > Input ———
RegFiJster MAemory CLkB
ADA rray

ﬁ Pipeline |
Register |
<4+—O0CEB

DOB
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3 BRI 3.5 HUiRish S BEHL Al A B

DIA ——
ADA —— Input
WREA—» Register

——1DB

— Input ———1ADB
Register [¢—— WREB

Memory
CLKA Array CLKB

Pipeline <\':
Register

P
<%

i>| Pipeline
Register | 4— OcCEB

OCEA—»
DOA DOB
B#{ER
EEHBHEA

AN FEEAT IEH SR, thim C R B A . 5 ABEE A
DAL B3 1

BERR

FEMREECR, i L AT BRAERT, 5 M & ML w1 %
o

FER TR

FEMERETCT, XA AT S ERAE R, JEOR A it 2 H BLAE B 1)
ftt, HABIESAANHEN T,

DS226-1.9.2

3.5.9 BF$iER
7% 3-8 T H T ANE] BSRAM AT m] e ) B e A =
& 3-8 ITEX AL E SR
A A = PYETANE Bhy Xy 1A Byt A
IR TR Yes No No
B/ B AR Yes Yes No
Fug TR 2R | No No Yes
037 BT EARE

] 3-30 o 1 AER s FUSE T AL B AR, AN o V& — A
AT Pl CLKA {5532 1 im I A FIPTA #7474, CLKB {5 5% 1 i -

B M W A7 48 o
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3 Hffr e

3.5 HUIRER A BEHLAT fif A B

3-30 J0 37 A phAR R

WREA

v

ADA

I:> Input ||
DIA Register

CLKA

DOA <i Output | A4
Register

WREA

ISR HER

Memory
Array

WREB

v

] Input

Register

ADB

—— DB

Output
Register

CLKB

> DOB

T

WREB

3-31 o 1Dy X A T A8 5 I A P ASE 3 B3 1% —
AP BB (CLKAYE S 1m0 A FIS AEdE . Bibhb s/ 5
5. R (CLKB)E 54 1 1 B AL e . st hk Flis i ge (5 5

3-31 IEE R EN

CLKA —p .
Register

£ i O B R0

Input [——

Memory
Array

Input

Register

—

Pipeline |

CLKB

Register |

3-32 Sy T Hu i L1 B 2

3-32 Bum OB #hiE\
WRE AD

DII::> INPUL
» Register

CLK —

oo (=21 Outeut (=
Register

]

WRE

DS226-1.9.2

Memory
Array
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3 Hffr e

3.6 A5 5 AL B

3.6 BIFESIRIER

3.6.1 B

DS226-1.9.2

GW2AR %% FPGA F= i # A F & 1 DSP B . &5k

(¥ DSP fig k5 & i 2 HL P B Mk RE M5 5 AL B R K, W1 FIR, FFT it
5. DSP HAM FprEaefase . WM. IFERAET R

DSP 3C#F N5 LhfE:

3 Fp e FE ey As  (9-bit, 18-bit, 36-bit)

54-bit ¥ Az 5T

A e A% AT Gk LA 0 cds o

T F2hr %% (Barrel shifter)

I S5 5 E & N I (Adaptive filtering through signal feedback)
iz %Al L A 3L E (Computing with options of rounding to positive
number or prime number)

SCAF AT AT S H RN 55 5t e Y

BB

GW2AR (1) DSP LS BT AT 50 763 FPGA [ 3l 454

DSP G &M T, BRI & ANHTINTESS (pre-adders), /™ 18
K7 3ei2: 28 (multipliers), F1—/> =% N FIE A2 4z B # 6 (ALU).

3-33 N H T o
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3 Hffr e

3.6 A5 5 AL B

[# 3-33 DSP E& T

A0[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
«0” |sDI |NC[17ZO] “Q” |NC[44:27] “5, INAL
INAO )118 1 v
MUXB1 v
y REGC
REG_PADDSUB REGB1 |::|
54
15 INAL 18 NB1 INC

SBO[17:0] 45

SIB[17:0]

/\A/p/:DDSUN[O]

+H- <

l

PADDSUB&/H_\)/

N

13 PADDO

ALUSEL ALUMODE

N

Pre-adder

18

SIA[17:0]44

A0
., s
A 4

REGMBO

Al
Ly

MUXMAO MUXMA1
REGMAO 18 MROBO REGMAL 15 MROBI
| > SOB[17:0]
18 MROAO 18 MROA1
A Y .

_ | REG_CNTLI | /4 CLKIE0)
ASEL[1:0] /5> \ , </, CERO)
BSELILO \/\ N MUXSD 4

[1:0] > : * REGSD </4 RESET[3.0]
ASIGN[1:0]/» 46MO 36 M1
> SOA[17:0]
. v h 4 18
BSIGN[1:0] /7> REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOAD LOADB| MDI<<18
l v ,0” . . “0! v
alusel[6:4] N alusel[1:0] alusel[3:2] YU—' B MUX
“0”—) 4
A_OUT : B_OUT
CASI>>18—> 54— / alumode(3:0] /JFM -
CASI[54:01—55 " LOADA={INC[17:0],INA};
INC—» 3 cout . 4 LOADB={INC[44:27],INB};
LOADA _» = | 754 X AW INA={MROB,MROAQ};
S 2 INB={MROB1,MROA1}
> ALU_OUT/STATUS /54
RND_INIT—>|
RND| INIT-1—>
ALU
> CASO[54:0]
36
\ 4
DOUT([35:0]
DSP #&Heu A WL 3-9 frr, WA AF a3k 3-10 ffizs.
3% 3-9 DSP i O #EiA
Uit 1 44 % 1/0 KA i
A0[17:0] | 18-bit % A A0
BO[17:0] | 18-bit %44 A\ BO
A1[17:0] | 18-bit £ H i A\ A1
DS226-1.9.2
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3 ZE Ay

AN
N

3.6 A5 5 AL B

DS226-1.9.2

¥ I 4K 1/0 KA Yi

B1[17:0] | 18-bit £ i A\ B1

C[53:0] | 54-bit HiEHA C
BALEIRRA A, HTH0ER:. MiNES SIA

SIA[7:0] BLEERE RS ATAHAR 1) DSP B 15 5 ‘

' SOA, DSP ity SIA 2] SOA HJLEIR (1]

e AN B
AR B, HT &R, MiNES SIB

SIB[7:0] | BLEERR S RTAHAR ) DSP S 15 5 ‘

' SOB, DSP ity SIB 2] SOB 1 ZE IR [1]

e — AN

SBI[17:0] I RONA BN, R

CASI[54:0] | S E T~ DSP Bkl ALU N, 1 Tk

ASEL[1:0] I A N As BRI A 1 A i N R

BSEL[1:0] | ek B N IR R

ASIGN[1:0] | NES A TS0

BSIGN[1:0] | WMINE S B {51

PADDSUBI0] | ?%DD%&EI’J%M/EH%MQﬁ, F T RN #8312 48 hn ik ik

CLK][3:0] | RPN

CE[3:0] | BB RE (S 5

RESET[3:0] | F2 150, BAES

SOA[17:0] 0 B ALt A

SOBJ[17:0] 0 B B i B

SBO[17:0] 0] M ER A L, a7

DOUT[35:0] @) DSP % £ 4

CASO[54:0] o ?Lg ffﬁu‘”j@ﬂ:—/l\ DSP AT e,
VAFSYE

& 3-10 REpFFaRHA
AAFAE Tt B S AH R 8

AO register A0 N ZF A7

A1 register AL N\ ZF A7 45

BO register BO%iI N\ 77 f7 4

B1 register Bl N\ A 4745

C register CHINTT A7 2%

P1_AO register Tr FeELAOKI N T3 A7 2

P1_A1 register A TEAL N A A3

P1_BO register e e BOKI N FF A7 o

P1_B1 register R BLIN A7 25

P2_0 register T R BUK BN T3

P2_1 register 1 MK R N\ A A7 A

OUT register DOUT#i th %5 /7 &%

OPMODE register AR ) 75 A7 4

SOA register A7 SOA R A b
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3 Hffr e

3.7 b

Gop b
DSP Z et & W/ RTINS, SCELTn. UM AL D6 .
HNESAL T 22 B e Bl i, A PN A\ it -

e J4T 18-bit #i A\ B E{ SBI;

e Jf4T 18-bit i A\ A B SIA.

BEAN SN it 15 7 RF B AT 2 AR R 55 AR 2

SR FPGA P2 AT In2s vl AE N DhRE R E o, S HF 9-bit

o7 55 F1 18-bit £7 55 .

e k7%

Feyk 2 (multipliers) Sz TR INZS 2 S, FISRSEPlaREIZ A, Feikdsn] LA
BHIx9. 18 x 18. 36 x 18 5 36 x 36, it N\ it A% H it HB <7 45 25 A7 2 ped
AR — N2 e R R B B
® — 18 x 36 Feykis:
® /18 x 18 Fejh2d:

o U4 9x9 L,

PN ZE e ] DL E i — 1 36 x 36 Teikss.
EREEERET

1G4 DSP 2 B 4 — A 54 f7 ALUB4, & 5% e 2L T RE 3 — 5 s,
N v AN HH ity 08 S R A A A AR A UR S5 A . SRR ThRE B
o RVEINHTHI B0 BE A AEE B RNyl H
o RVLIMHIHI B0 B B AL C AL IE
o Bl A. HilE B AL C Mk is H

3.6.2 DSP #{EEAGE

3.7 Bf$h

DS226-1.9.2

o JRLEE(multiplier) i
o ik BUNgs (accumulator) iz
o JRVERA R A
*XTF DSP EZ#4IE R, if&% UG287, Gowin #7755 A # 23(DSP)

I Bh BHIR AT FPGA St RE R 2 0 E 2. GW2AR %741 FPGA
FE BRI T 4 R A 48 (GCLK), B EERERI A R, BT
GCLK %5, At 7THiHF (PLL). BEiEK 4 HCLK 1 DDR 774 #84% I
B kR is e DQS Z5 b B8
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3 SN2 3.7 I i

[ 3-34 GW2AR RH4hi&iE

I/0 BankO 1/0 Bank1
DLL_ DLL_
o) B Il W B B | e
PLL PLL
58 5
oy Y
> >
% S
PLL PLL
] GCLK [ |
MUX
| |
S S
2 5
> &
| | pLL PLL
o | [ T [l WD fE [ o
L8 I/0 Bank5 1/0 Bank4 RB
D /0 Bank D —DQs I g HCLK

3.7.1 £ F/EFEhpLE

GCLK 7 GW2AR 7= i 4 R R 04, AU SR, A RERTEML 8
AN GCLK M4% . GCLK B my 358 i ) A0 45 5 FH B e e A N 757 JRI AR L 3 A 2 1%
PR, A8 P A A N LB R A ) B PR RE
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3.7 4

[ 3-35 GCLK &R AR =E

3 Hffr e

%%& ﬁﬂ% TETE %%a ﬁﬂ% TETT

35(52)
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3 LN A 3.7 g

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 .

& 3-36 DQCE &#i~=E

CLK

CLKOUT
CLKIN J{/

DQCE

v
O
o]

CE

\ 4

FBPR ) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i, 11
K 3-37 Fior, WA LUE CRU 76 DU A\ 2 A sh &1, frt
ANty BRI Bl

3-37 DCS #OT=E

CLKSEL[3:0] [ >4 —»

SELFORCE S>>

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

CLK3[ >——>

DCS " AL & L J LA
DCS rising edge &30

BIE 2 e e o i) BT MR R S NH R 1, AR B i) BT e
NHer,  anlE 3-38 .

3-38 DCS Rising Edge #X TR FREE
CLKSEL[U] Js‘.\.’itcﬁ to clkD at next clkD rising E::Igl:—|

At next clkD rising edge cutput goes to ™1™

CLKSEL[1]

CLKO

CLK1 O

CLKOUT

DCS falling edge ERX
RIZE Y AT B B0 R PR G N & O, TR BEmt 2 1) R BT G s
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3 LN A 3.7 g

NS B, e 3-39 fras .

3-39 DCS Falling Edge #3X THFRFREE
CLKSEL[0] | |

switch to clk0 at nest clk0 falling edg

CLKSEL[1] \ [, At next ol falling dge cutput goss 00" | At next el falling =dge output goes to "0

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

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

Clock Buffer 83,
AR, DCS faifh Nird i) Clock buffer.

3.7.2 §ifAEF

B IA S 2 — P s i F g, fiFR A 3A (PLL, Phase-Locked Loop).
) A5 N )5 25 BBl oS S92 PR % P SR 15 5 AR AR AL

GW2AR 7= i [ PLL BB FR AL 1T DLLR & I SR, i e & A [F]
(K2 B0 DAHEAT I b R A 30 U B8 (5 A0UR0 20 400) « ARAZ TR EE . (5 S LR 45 1)
Bt

PLL A Bk ) 25 MIAE B an B 3-40 B
3-40 PLL ;rEE

IDSEL[5:0] ODSEL[5:0]
|
6 {6
LOCK
A, >
Detector > LOCK
CLKIN [ > DIV —»|
PFD > > CLKouT
+ |—» VCO |—» VCODIV
Icp
CLKFB [ 7 > CLKOUTP
FBDIV —»| «—| LPF |e>» PseDCA >
, 2 > 3
oy [ > cLKouTDs

FBDSEL[5:0] 5

SDIV >
i > CLKOUTD

| | Ja A Ja .

I

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

3.7 b

PLL % H 52 X 3-11 fizs.
% 3-11 PLL 3R OEN

i 1 44 R 55 it

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 14, G 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 I I e

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

LOCK i PLL BiEfER: 1 RR8E, 0 KRR

PLL ()2 b5 S AT LUE T AP PLL B2/ g N, t AT DL i i 22
et LRI RNEME S . mENAME S B E RS S . PLL I RGHE ST
PLIEANES PLL RS S BTSN, BT DUl 28485 25 114 R I e
T OEEREME S B BB S .

GW2AR %751 FPGA 7= i1 PLL 46815 2% 3£ 4-19 PLL £S5 4L

PLL 0 % 4 N B8 CLKIN ZEAT A0 5 (53 450D, 1A T -

feikout = (feukin*FBDIV)/IDIV
fvco = fcLkout*ODIV

fcLkouTtp = feukout/SDIV
ferp = fokN/IDIV = foLkouT/FBDIV

E!
o fon IR EN CLKIN 4%
e fcikout N CLKOUT F1 CLKOUTP B &4
e fokoutn Ny CLKOUTD Rf4H45i%, CLKOUTD & CLKOUT 43435 B4 .
o frro v PFD BAHMINZ, ferp S/ IMEA/NT 3MHZ.

R A] 35 15 %% IDIV. FBDIV. ODIV. SDIV k45 31| 1 2E 50 R [F it (5 =

PwpNPE

3.7.3 SRR #H

DS226-1.9.2

GW2AR %741 FPGA 7= 5 ) i i 4 HCLK w] RLSZ KR 110 58 i e P Re 4k
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3 Hffr e

3.7 b

PEAtetan, 2L T IR RTINS B R 2D (0 Bl A fan i D o vk (9, &l 3-41 R
3-41 GW2AR HCLK =EE

HCLK HCLK
Bank0 Bank1

HCLK
Bank7

HCLK

] [

HCLK
Bank6é

J HCLKMUX L HCLK

81 Bank3
HCLK HCLK
Bank5 Bank4
HBRG_out_0~7 ——» HBRG_fb

& 3-41 A LLES], miEm 4 HCLK i aa —4 8:1 1 HCLKMUX

B,

HCLKMUX BE#+4F1T—~ Bank ) HCLK I 415 512 3 HAth AT fo] —

/> Bank 1, X875 HCLK 4 FH 58 hn =R 3% .
HCLK =] PAFR LA H P 3 F RO Th REARHR 4 T BT s

DHCEN: zhZi) el e getith, ThaedflT DQCE. mIzhZ
FTHF15 ) i i A 5

CLKDIV/ CLKDIV2: &g 4, 44 Bank HH—4
CLKDIV. % N8 AR — 85 2 goist 0, T 10 1248 TAF
SN L

DCS: Zha& ) ml ik &8 .
DLLDLY: ZhASZERFEAMEL, T 5 H a8 i N e E 5.

3.7.4 DDR #Ffi#F#E O R #EE DQS

GW2AR #%1] FPGA 7= i ) DQS BEEL 4L 7 a1 F i Zh e >k S #F DDR 4%
fith g2 A IS b 75 R

DS226-1.9.2

U DQS f N, BV IEREE) 1/4 AL
NHINGAT SRS 4R

N B AR SR AR A U 5

#efit DDR %t I 145 5

SCHF DDR3 5 H, s 5 il

DQS #REAT 3 M LAFREE, FHRm AR M 10 # O R 7K, wiE 3-42
FT7R
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3 Hffr e 3.8 K&k

3-42 DQS ~EE

DOSIN [ >——
PCLK [ >

FCLK [ >
——1 > DQSR90
READ[3:0] [ > /4
RCLKSEL[2:0] [ >/g— [ DQSWO
DLLSTEP[7:0] [ g P

WSTEP[7:0] I:>7SL DQsS

RLOADN [ > 21 ——L____ > RVALID

4:1
RMOVE [ > .
81 - RBURST
RDIR[ >
WLOADN [ > ——L___ > RFLAG

WMOVE [ >——
WDIR [ >——r
HOLD [ >——

RESET [ >——

——___ > WFLAG

CDRCLKGEN

CDRCLKGEN H k3 Frmd w2l AN, W SGMIl. BMiERA
—/~ DQS #I CDRCLKGEN.

CDRCLKDIV
I eh ik B, Thie 5 HCLKDIV 2518,

3.8 &

fE A% CRU I %k %8, GW2AR %1 FPGA =it 7 RIGFEEM
KL TR, EHTrEP. ierfifge. BEENEHEHBEERES.

39 &/EEN

GW2AR %41 FPGA i F & — ML e R B ML, HEER
BRI N EEE, TR BB P EAL, CFU AT /O i ar 47454
AT LIS .

3.10 miEECE

GW2AR #%1 FPGA 7= il 32 £ SRAM Zwfe, [Flith, &R I Hi 5 75 2L 8
NG E AR AR 2R, AT DURYE B B 7 SRR B SO
TRAFIESNA Flash H. FHUG, GW2AR #844 M AMH Flash H sz B c & £
#) SRAM .

GW2AR %1 FPGA 7= 5 7 >CHpll Fhd H 1) JTAG fid B #2046, B2
B2 S5 A 1) GowinCONFIG Bl & #i: SSPI. MSPI. SERIAL Fl
CPU. ¥4I RHES % UG290, Gowin FPGA /=44 45 FElr B F M-
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3 LN A 3.1 AR

3.11 A &R

GW2AR %741 FPGA 7=k T — M N iR, ZwftidfEd v MSPI 2y
FEA PR AL B8, AR ik 3-12 Fiws

& 3-12 R A @ IRA0 3 L 3R 3R E TR

B e i e N S

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 125MHz2
!

o [ N enRER IS A2y 2.5MHz...

[2]1125MHz A& H T MSPI ZmfE i

Fr A dRdRIE T PO P st R I B YR, B RCE TAES L rTLRE
275 64 R BRI . day tH IR Al DUERE a0~ 2 A 2

fout=250MHz/Param.
H g% Param ABCE S8, TN 2~128, R F %L
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4 AR 4.1 TAREAF

V!
o VAR AR S S A Vo B A G v s o R AR 2% B A 9 L R B A A =
%, oA RIEITA S AR REAEHE AR S AR e TARSE R 0L R IR H T A

4.1 TE%H

4.1.1 B mATEE
* 4-1 B R KIEE
B i iR wAME | BOKE
Vce MR -0.5V 1.1V
VeepLL ViEEZNCENEN -0.5V 1.1V
Vceo I/0 Bank HiJ& Hi & -0.5Vv 3.75V
Veex A4 B PR P -0.5V 3.75V
Storage Temperature A= -65°C +150°C
Junction Temperature g -40°C +125°C
41.2 EETFEE
F* 42 HE TR
AR iR /M =N
Vce 1%L 0.95V 1.05V
VcePLLLx eI AL 0.95V 1.05V
VCePLLRx B A AL 0.95V 1.05V
Vceox I/0 Bank HLJ& 1.14V 3.6V
Veex HBIHER 2.7V 3.6V
ZER (VS
Tucow ﬁﬁgﬁr{k’cé?perature Commercial operation 0 +85C
=) N4
o Jzﬁgiﬁ;&rﬁperatum Industrial operation -40°C +1001C
!

AT} 25 ) S AE AL L L R VRIS B 5% UG 115, GW2AR-18 2814 Pinout F/f
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4 B 4.2ESD T%:AE
4.1.3 BF EFARER
F 43 BIELARE
AR ik w/ME ARG =N
FELYR HL R bR
Tramp | (Power supply ramp rates for | 0.6mV/ps | - 10mV/ps
all power supplies)
4.1.4 PRIREFE
& 4-4 AGIREFE
B /S ik %1t I/O K7 = INE
A\ R B
ls AAIR L 0<Vin<Vin(MAX) 110 150uA
(Input or I/O leakage current)
PN = L= =R TDI, TDO,
I 0<Vin<ViH(MAX 120uA
HS (Input or I/0 leakage current) IN<Vin( ) TMS, TCK !
4.1.5 POR %¥i4
% 4-5 POR HEFRE
R iR B/ w/ME =N}
b N VCC 0.7v 0.88v
POR i ffy | - LALIAEY VCCX 2.4V 2.6V
Power on reset voltage of Vcc
VCCIO 0.85v 0.98v
4.2 ESD 14 €
%% 4-6 GW2AR ESD - HBM
a1 GW2AR-18
LQ144 HBM>1,000V
EQ144/EQ144P/EQ144PF HBM>1,000V
QN88/QN88P/QN88PF HBM>1,000V
LQ176 HBM>1,000V
EQ176 HBM>1,000V
PG256S HBM>1,000V
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4.3DC H Ak

%% 4-7 GW2AR ESD - CDM

st GW2AR-18
LQ144 CDM>500V
EQ144/EQ144P/EQ144PF CDM>500V
QNB88/QN88P/QN88PF CDM>500V
LQ176 CDM>500V
EQ176 CDM>500V
PG256S CDM>500V
4.3 DC S $51%
4.3.1 #EFT(EEE DC BS54
+® 4-8 HETIESEEA DC ESHE
B | R %A wR/ME A - IN:
e /0 % NI B (Input or Veco<VINRVIH(MAX) - - 210pA
' /O leakage) 0V<Vin<Vcco - - 10pA
110 _EHi s
lpu (/0 Active Pull-up 0<Vin<0.7Vcco - -100uA -
Current)
110 LR
IpD (/0 Active Pull-down ViL(MAX)<Vin<Vcco - 100uA -
Current)
SR ORI A I R
?2:
IBHLS " . Vin=ViL(MAX) 30pA - -
(Bus Hold Low Sustaining
Current)
SR e HL PN R SR
\}ﬁ
IBHHS o . o Vin=0.7Vcco -30pA - -
(Bus Hold High Sustaining
Current)
SRR FHIC R P I 1 2
i
IBHLO i . 0<ViNnsVceco - - 150pA
(Bus Hold Low Overdrive
Current)
SV AR FF v LTI I 28 A
lsnro | ¥it(BusHoldHigh 0=VinsVeco - - -150pA
Overdrive Current)
S RFF R ST L
VBHT (Bus hold trip points) - ViL(MAX) - ViH(MIN)
I/O HLZ
C1 i . - - SpF 8pF
(I/O Capacitance)
8 SR (Hyst < f Vcco=3.3V, Hysteresis=L2H - 240mV -
ar NJIR i (Hysteresis for — —
VHysT Schmitt Trigger inputs) Vcco=2.5V, Hysteresis=L2H - 140mVv -
Vcco=1.8V, Hysteresis=L2H - 65mV -
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4 AR 4.3DC HAFHE
BRIk At wR/ME SRUE L ONE
Vcco=1.5V, Hysteresis=L2H - 30mVv
Vcco=3.3V, Hysteresis=H2L | - 200mv
Vcco=2.5V, Hysteresis=H2L - 130mV
Vcco=1.8V, Hysteresis=H2L - 60mv
Vcco=1.5V, Hysteresis=H2L | - 40mv
Vcco=3.3V,Hysteresis=High - 440mV
Vcco=2.5V,Hysteresis=High - 270mv
Vcco=1.8V,Hysteresis=High - 125mvV
Vcco=1.5V,Hysteresis=High - 70mV
4.3.2 BSHR
+® 49 BSHR
ERS i At A
GW2A-55@) | 150mA
lect™ Core FLIFHLI
GW2A-18 70mA
GW2A-55 35mA
Icex@ Veex B LI
GW2A-18 15mA
GW2A-55 <2mA
lcco 1/0 Bank HJ5 FLIL(Veco=3.3V)
GW2A-18 <2mA
!
o [JMR%AFN: VCC=1V, =i, HEHH-8.
o [21ik% M N: VCCX=3.3V.
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4.3DC H Ak

4.3.3 1/O HETEEH
R 4-10 /O HEFETIEEH
e 3T R A9 Veco(V) HINITRIH) Vrer(V)

- e/ ME HAE = NE e /ME HTUAE =N
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 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25 |l 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.6 1.3 15 1.7
SSTL33 |l 3.135 3.3 3.6 1.3 15 1
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 15 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 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 Il | 2.375 2.5 2.625 - - -
SSTL33D | 3.135 3.3 3.6 - - -
SSTL33D_II | 3.135 3.3 3.6 - - -
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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4.3DC H Ak

4.3.4 8% 1/0 DC B S454

& 4-11 B3 /O DC BB S 4514
ViL Vi VoL VoH loL loH
FFK ,
Min | Max Min Max (Max) | (Min) (mA) | (mA)
4 4
LVCMOS33 8 8
0.4v Vcco-0.4V
LVTTLS3 -0.3V | 0.8V 2.0V 3.6V 12 -12
16 16
24 24
0.2v Vcco-0.2V | 0.1 -0.1
4 2
8 8
0.4v Vcco-0.4V
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 12
16 16
02V |Veeo02v |01 [-01
4 2
04V |Vceo0.4v |8 8
LVCMOS18 | -0.3V | 0.35 x Veco | 0.65 x Veco | 3.6V 12 12
02V |Veeo-02v |01 |-01
4 )
0.4v Vcco-0.4V
LVCMOS15 | -0.3V | 0.35 x Veco | 0.65 x Veco | 3.6V 8 8
02V |Veeo02v |01 [-01
2 2
0.4v Vcco-0.4V
LVCMOS12 | -0.3V | 0.35 x Veco | 0.65 x Veco | 3.6V 4 4
02V |Veeo02v |01 [-01
PCI33 0.3V |03xVeco | 05xVeco | 3.6V S'Clco 09%xVeco |15 |-05
SSTL33 | |-0.3V | Vrer-0.2V | Veert0.2V | 3.6V 07 Veco-1.1V 8
SSTL25 | | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V 054V | Vceo0.62V | 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 xREFJ’OiZS 3.6V NA NA NA | NA
SSTL18 | | -0.3V | Vrer-0.125V xREF+O'125 3.6V 0.40V | Vcco-0.40V | 8 8
SSTL15 0.3V | Vrer0.1V | Veert 0.1V | 3.6V 040V | Vcco-0.40V 8
HSTL18 | |-0.3V | VRer-0.1V | Veert+ 0.1V | 3.6V 040V | Vcco-0.40V | 8 8
HSTL18_ Il | -0.3V | VRer0.1V | Vrer+ 0.1V | 3.6V NA NA NA | NA
HSTL15_| |-0.3V | VRer0.1V | Vrer+ 0.1V | 3.6V 040V | Vcco-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 AR 4.3DC AR
=
4.3.5 4 1/0 DC BES 454
® 4-12 4 1/0 DC 4514
LVDS
e Hiik MR 2% AT /) LB SN LA
Vina,Ving | Hi AL (Input Voltage) - 0 - 2.4 \V;
FeAE N\ H K (Input Common
Vem Mode Vol tage) - 0.05 - 2.35 \
=N 1 BR(Di i -
Vo Z 5y N1 1FR (Differential Input 5 A 5/ 100 |- ] oy
Threshold)
Iin i N FLIE (Input Current) (P)(f)fwer Onor Power | _ ] +10 | pA
i 1 F8 - (Output High B
Vor Voltage for Vop or Vom) Rr = 1000 1.6 v
f H I H S (Output Low _
Vo Voltage for Vop or Vowm) R =1000 0.9 v
TYe
Voo ZE U (Output Voltage |\ o5 ri=1000 | 250 |350 |450 | mv
Differential)
7 Bt H A AR AR A Y B
AVop (Change in Vop Between High | - - - 50 mV
and Low)
% 2 (Output Voltage (Vop + Vowm)/2,
Vos Offset) Rr=100Q 1125 (12 [1.375 |V
iy i AR 1k (Change in Vos
AVos Between High and Low) S0 mv
— A ]
s KB Voo = OV PRI | - s |ma
%
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4 AR 4.4AC JFRF5 1

4.4 AC FFRF51E

4.4.1 CFU F <%tk
# 4-13 CFU 8%
. TR o
4| ik — #fir
Min Max
tLuta_cru | LUT4 ZEIR(LUT4 delay) - 0.337 | ns
tluts cru | LUT5 ZEIR(LUTS delay) ] 0.694 | ns
tLute_cru | LUT6 ZEIE(LUT6 delay) - 1.005 |ns
tut7_cru | LUT7 ZEIR(LUTY delay) - 1.316 | ns
tLuts_cru | LUT8 ZEIE(LUTS delay) - 1.627 | ns
B AL AL B F AT 4 BB A (Set/Reset to
tsr cru \ - 0.93 ns
Register output)
tco_cru | BBREZF A7 25 4 Hi B[R] (Clock to Register output) | - 0.38 ns
4.4.2 BSRAM Fx$51%
& 4-14 BSRAM R FE¥
" PSR e
E4 7S ik = #fir
Min Max

I B 21 52 bk /K i TE] (Clock to
tcoAD_BSRrRAM - 2.55 ns
output from read address/data)

; I| ZF & A H B D
tcoor_BsrAM i o iJTﬁ%&%JHjETIEﬂ(CIOCK to output | _ 0.28 ns
from output register)

4.4.3 DSP FF454
3% 4-15 DSP B &%
Y
s fih L.
Min Max

S N 25 A B
tcoR DS ET@FiUiﬁJ)\TF%&E’JH}LIEﬂ(CIock to output | 240 | ns
from input register)

i b B3R 7K 2 A7 28 1 B 1E] (Clock to output
tcopr_psp o i - 1.20 ns
from pipeline register)

5 AL 25 77 B AL )
tc00R DSP ET@F?U%JEHﬁﬁ%&ﬁ’]ﬁTlEﬂ(Clock to output | 042 | ns
from output register)

4.4.4 Gearbox FF X454

%% 4-16 Gearbox R FE&%
TBD
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4 AR 4.5 YmFEss O bt

4.4.5 BF#F0 I/0 FFRFFE
= 4-17 SpERFF L4
8 7
i« e A
R vei At Min Max Min Max R
. . Pin(IOxA) to
Pin-LUT-Pin Pin(IOXB) GW2A(2AR)-18 | - 383 |- 459 ns
Delay® delay
ThoLkdy gggy ree | GW2A(2AR)-18 | - 082 |- 098 |ns
TecLkdy Seclé'j Uee | GW2A(2AR)-18 | - 1.77 ; 212 ns
E!
MR % 4H: VCCI0=3.3V, VCCX=3.3V.
4.4.6 F NI R
< 4-18 FRRIEFMEESH
2 i BH w/ME HAE SN
mIRE AR
g?gﬁjﬂj”‘z(o ©* 1 106.25MHz 125MHz | 143.75MHz
fmax ——.
= 2 L 4 5% (-
A I (40 10 | ) o 125MHz | 150MHz
+100°7C)
A Ny
tor i RSB Duty | a0 50% 57%
Cycle
o .
toparT i/t # Period | g o) pp 0.012UIPP | 0.02UIPP
Jitter
4.4.7 HiHTF T F4E
% 4-19 PLL 454 8%
25t HEEER ZFR /ME NI
CLKIN 3MHZ 500MHZ
co/I8
PFD 3MHZ 500MHZ
c8/l7
A6 VCO 500MHZ 1250MHZ
CLKOUT 3.90625 MHZ | 625 MHZ
GW2AR-18
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C7/16
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ 500MHZ

4.5 dmiziE O FFimfE

GW2AR %1 FPGA 7=/ GowinCONFIG It BB 4E: MSPI i,
SSPI 3. CPU #% . SERIAL £, P4 5T BHEZ % UG290, Gowin FPGA
I P E T
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5 BT 15 S

5.1 #in s

5.1 &t B

E!

5 T RiER

KT 2R BRI R E ARG R, ES% 2.2 2B RS %K.

A [ T8 P 25 20 11 /N 25 14 O (Little Bee®) 5 Ik # 1F A = BEO SR i 33 A3 AN .
7 B A SR B AR AR AR, 1 C9/I8, C8/17 &5, it Fy 375 106 % FH (42 Tl Zbsite,
Ji LA ]85 P R DA [ s S 3 2 M S (AR I (C) e b 2 il B 100°C,

e M 2 fpe e L EE 85°C s it AR — it i G i b 2 IS P e R TSR AR 8, AE ML
FH s A R A 7

& 5-1 BzfFan B 757% - ES

Product Series
GW2AR

Core Supply Voltage

LV 1.0V

Logic Density
18 20,736 LUTs

DS226-1.9.2

GW2AR - XX XX XXXXXX ES
— T J — Optional Suffix

ES Engineering Sample

Package Type

LQ144 (LQFP144, 0.5mm)
EQ144 (eLQFP144, 0.5mm)
EQ144P (eLQFP144P, 0.5mm)
EQ144PF (eLQFP144PF, 0.5mm)
QNB88 (QFN88, 0.4mm)

QN88P (QFN88P, 0.4mm)
QN88PF (QFN88PF, 0.4mm)
LQ176 (LQFP176, 0.4mm)
EQ176 (eLQFP176, 0.4mm)
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5 BT A 5.2 Z B AR R

5-2 &y 75 3% - Production
GW2AR - XX EK &(XXX CX/IX

Product Series —— - L Tem perature Range
GW2AR C Commercial 0°C to 85°C
| Industrial -40°C to 100°C
Core Supply Voltage Speed Grade
LV 1.0V 6 Slowest
7
Logic Density —_— 8
18 18 20,736 LUTs 9 Fastest

Package Type

LQ144 (LQFP144, 0.5mm)
EQ144 (eLQFP144, 0.5mm)
EQ144P (eLQFP144P, 0.5mm)
EQ144PF (eLQFP144PF, 0.5mm)
QN88 (QFN88, 0.4mm)
QN88P (QFN88P, 0.4mm)
QNB88PF (QFN88PF, 0.4mm)
LQ176 (LQFP176, 0.4mm)
EQ176 (eLQFP176, 0.4mm)
PG256S (PBGA256S, 1.0mm)

5.2 S H KRR R G
o SRR RS R BN T RRE R, R 5-3 B
5-3 SR KRR R B

® {
GOWINEBZT GW2AR-LV18<—— Part Number®
Part Number —» QN88C7/16
algtateu (r:nodzr 7}$YV‘V;®R-LV18 LQ144C7/16 YYWW < | Datecode
Lot Number — L LLLLLLLL LLLLLLLL L« Lot Number
® {
GOWINEE GW2AR-LV18<—— Part Number"
Part Number ——GW2AR-LV18LQ144C7/16 QN8BCT/16 )
) Y Y WW C&——— Date Code

Date Code? —»Yywwc

Lot Number eLLLLLLLLL LLLLLLLL L<«<—— Lot Number

!
o [MEEHETE—1THE TN “Part Number”.
e [2] C litA %ttt Data Code J& 1 —f7 iR AFRiH “C7.
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