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1.2 P2 RhE B IR

A L dah Memory K8 | A7 BE a] H ) PLL
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o E
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-
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&l 2-1 7y GW2AR 741 FPGA j= i 45 f7~ & 8, GW2AR N RS0
WA (SIP), SR T a5k GW2A 2751 FPGA 7= i BAFE P o 17
fitr O R R 15 2 WL 2.2 Memory .

GW2AR #  # BH IR AR E A VR S8 R 1-1. BN R — 1
PR TCRES], SN NG AREL(10B), #HEPIR T FAS AL A

(BSRAM) #iHk, #7155 4bFEE e DSP. PLL ZIEF v N dibdic

GW2AR #7571 FPGA 7= il A (1) 25 i 43 vl i # D g . 76 (CF U,
Configurable Function Unit)F1 ] it & ¥ % 5. 5t(CLU, Configurable Logic
Unit). ZEZENEBAIRAT . BN REARS, AN FRE 2 a3 AT HOR 3 oA
[F. FEATERNESH 2.3 AL EIHRE R IT.

GW2AR %% FPGA 7= i) 1/0 BHig /r AnfEgsh 4, LA Bank N HLA
%4y, 3434 8 4~ Bank, #ri: A BankO~Bank7. 1/O ¥ S 52 Rl e P
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2 SR

2.2 Memory

#, SCRPEIE TAERGC. SDR LA, 3@ DDR #:f1 DDR_MEM #
Ko HEHBRHES % 2.4 Fa \ i tH Ak

GW2AR %741 FPGA 7= i I HUIR B S BENLAA 28 (BSRAM) 7R84 N
I IRATHES . — A BSRAM [\ & K/l 18Kbits, 374 2 Fiiic B #55 CF1
BRVEREER . VRN RHE S5 2.5 BUREF SN 28 -

GW2AR %71 FPGA F= i W ik 7375 5 A B DSP. DSP fE#%
PR IRATHES, &4 DSP B & WA o0, AR Iot & HASTION
#%(pre-adders), W~ 18 1K) E 2% (multipliers) Fl—A> =#i N [ H AR 2 5
IEHEIG(ALUSS). TR RHE S % 2.6 5 5 A3 p.

GW2AR %741 FPGA 7= i Nk T 8UAHIA PLL %R &2 548 PLL B
HLRe g SR AL 0T DLEE A IR P AR, B C B A [ 79 S 800] DLBEAT I b (AR
PR (AN 0 4) . MRATRAE . H2S EL R ThAE . [R5 Y R AT s
WERHR, SZFF 2.6MHz 2] 125MHz R £ 3R VR,  MSPI 2 F2 T & 5
STRGEBR . N R IREE AL AT SR AR I F B, I BORE BETIA 5% AN
BRHES L 2.7 1. 211 BN RIRE.

A, FPGA &N E 7 FF B AT gifE A 2k 5. 70 (CRU, Configurable
Routing Unit), & FPGA Wi A Stilfe iRk K. IR E DIRE T
(CFU) #110B WA G ML TR, %8 7 CFU N BJEA 10B 4
PRI AR TIE BN 2 SR S A A s R AL,
GW2AR %741 FPGA 7= i $2 it 735 [ & F I Bh 28 B2, K28 TR,
EREEAL, DIRmIEIEISE. FEMTRMTSE 2.7 I Eh. 2.8 Kk, 2.9
&R B

2.2 Memory

GW2AR %71 FPGA 7= i AN FEI 325, 421 Memory FIA s AR
A—F, HAEEIESH 1.2 2REESIEK.

2.2.1 SDR SDRAM
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i

TEEUN E]): 5.4ns/5.4ns

B 5. 166MHz

ByEAI % 32bits

7. 64Mbits

EEZEL(E

PRI K R 45 44

W ER R R EE (512K x 32bits x 4bank)
1 R P A7 2%

- ZU bk E ke TR RER . 2 B 3
- REKE: 1. 2. 4. 8 EIHE
- RRKRA: A EE [ R AR
- RRBEHTIE )R

- REREIEDRE

® FISTHThRE
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2.2 Memory

®  [H A HT A E
® 4,096 FillF JE #A/64ms
® 3.3V+0.3V ftaHi i
® LVTTL#:MO
¥
o [EfHHtHIESFE 3-2.
Bk
GW2AR %741 FPGA 77/ 4 ik ) SDR SDRAM #& —/ i f) CMOS
74 DRAM 5/, 78N 64Mbits. SDR SDRAM P #4535 PY > BANK,
£~ BANK KA 512K x32 bits, 4 BANK Hi 2,048 17 x 256 %1 x
32bit FIAFREFEF R . L RFRAE AN S E R R, F P B R A
[RIASEE A B AR KK ERIAT, SDR SDRAM AR¥E ¥ B 1B K I 4 75
BB . BAER RS MBS WA, A E T DU AT B S . 1
S EER R KE SR 1. 2. 4. 8 FHo i iiat, wf AFEgmfEiia a1y
AP EERE . R A3 TR I RESE ML E AT TR L, 78 FRAE S R AR X
A%, SDR SDRAM #&it B Bl lEr Thfe & B Wl ThRe, thah, i
BT AR, F P AT LA B i A iE s U R G P R IA BB A
SDR SDRAM #: [ it B B R A 3.3V, %4 SDR SDRAM (] BANK
B 7 E S 3.3V, FEAERIES %K 3-2.

Eo 2k SR E R AL IP Core Generator 7 35: PN #k/40 1) SDR
SDRAM #5231 IP. #1281 IP /T LLE Zh5¢ % SDRAM L H#IUE1k, %
E, HIRUESEERE, AP iR R Rs s S P EERD T, RS BB
%% |PUG279, Gowin SDRAM #1188 F S 46 7 .

2.2.2 DDR SDRAM
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it

I i . 250MHz

A %e: 16bits

& 128M bits

Z I B NE S CLK fl~CLK

[k DQS

EEZEE(E

PRI K 2R 45 74

VU4 BANK, 454 BANK X/R 2M x 16 bits

Al mFE AR N A 2055 A7 2%

- FihkkE Bk (R RER . 2, 2.5, 3
REKE: 2, 4, 8

- RRKRA: A E [ R AR

BRI RE

DM S %EiE N 0

E SR E R E

4,096 il Hr & #A/64ms

6(43)



http://cdn.gowinsemi.com.cn/IPUG279.pdf

2 SR

2.2 Memory

® Pre-charge power down #1 active power down
® 25V+0.2V &

® SSTL 2#0

!

[M# it IE S %R 3-2,

B

GW2AR %1 FPGA 7=/ i) DDR SDRAM & —A~EiE 1) CMOS
WIS HAE R AL R DRAM B, 2554 128Mbits. DDR SDRAM P
BHEIIA BANK, &4 BANK K/NA 2M x 16 bits. AT A fi A LA 8k E -
YERNZZE, BRI B AR VR AR . ORISR E A B R R A%
X, APEEREBEAFRGBAENRKKEZRT, DDR SDRAM %
BB T 9 5 ANBE . b SR ET 2 B0 75 24 IS dr
L, SRIE A LUHAT B SR E, SR RAKIEN 2,4,8 NS . {HREH 3]
i o Re e e AT Pl i, A BAERKEXE R E/E3). DDR
SDRAM #&4k | Bl kil #7 DhRe & B il #r )Rk . DDR SDRAM #2411 4R i
AR AN R AT AR, FH AT DL e A 18 B Ul RSP e 1) i
e

DDR SDRAM £ It HL A 2.5V, %% DDR SDRAM ) BANK
HLE R B e B 2.5V, HYIE RiESE R 3-2.

Bk SR SR A IP Core Generator 3¢ 3 P k/41 5 £ DDR 5 i1l 2%
1P, =28 IP AT L E 3)5¢ % DDR IR, SRHE, Hahhlss
BAE, H PG 28 s/ S P e ERD ], TR BiE 2% IPUGS07
Gowin DDR Memory Interface IP /" 45

2.2.3 PSRAM

DS226-2.5

i

IR 42 166MHz, # Bl ik DDR332
WU H A

A% : 16bits

5 B 87 RWDS
TS A M R BT

o BES E 3 HT PASR

TR A RHRAE 2

RIE44 2 DPD

IXzEhAE 1. 35,50,100 F1 200 K
Eyanuls

16/32/64/128 F i F KA
Rz 278

1.8V it g 1]

V!
(181 i 2% & 3-2,
PSRAM #Zz L R4 1.8V, #E#: PSRAM ] BANK Hi % 75 £ [#
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2 LERIAA 2.3 AR ETREHTT

ER 1.8V, H4EEiIESHEK 3-2.

E 2 SR SR IP Core Generator 33PN k/4MEB I PSRAM 75 il
PR IP, EEHIRE P T LLE Bh 5 i PSRAM _EHLRTUAML, SR HESSER1E,
FH P ¥ R ) 28 113 5 i P B RD AT, R4S EiE 2% IPUG525, Gowin
HyperRAM & PSRAM Memory Interface IP ) 45

2.3 AIECEThEE AT

A TC B T e H T (CFU) A AT TG B 2248 5070 (CLU) 2t it e = 2 4
FPGA 7= i PR I PR AR 27, AN AR 24076 AT by DO A T . 22 3% 0
(CLS) LA B A7 f AT L 8 A 2% 2 G (CRU)AL R, 3 = AN IE B 12 4 540
BTN B AR Z (LUT) A 9517 83(REG), P4 — ATl B8 4tk 1
BAEFNUMAERE, WE 2-2 FrR.

CLU (T it BB AR HA R B B A B LA (5%, TP B A A A
R, EABIE IO A SS . CFU () AT IC B % S e ] AR 2
FECE R ATRE . EARBE AT, BN A AR R A T

TR
*T CFU KB Z 45 R, 1527 UG288, Gowin Al it & I EE HoT
(CFU)HI 45 -

2-2 CFU &Hr=E

Carry to Right CFU .

I CFU |
: |
|
; e
; |
| :
|
| |
i css | |
; |
|
| CRU |
| |
; el
| "wr ] [Reg] |
| |
|
| I
i ol
|
: LUT REG i
| |
| |
| |

Carry from left CFU

L
SREG i ZHFIR AT 3 FF . WA T2, R o SR BRI e Ip AL

DS226-2.5 8(43)
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2 SR

2.4 N AR

2.4 BN ARR

GW2AR %741 FPGA 7= i i) IOB EZEAL$E 1/0 Buffer. /0 iZ4E L K AH

N AR 2R BEIR BT = AN . W R AR, BN 1I0B BT s TN 110
EIbRE N AR B), AT AR E R—HEZSME S, Wa] DAE N (s
S AicE

2-3 10B Gt REE

Differential Pair Differential Pair
“True” “Comp” ” *“True” “Comp”
PAD A PAD B PAD A PAD B

A A A A

\ 4 A 4 A A

Buffer Pair A & B

Buffer Pair A & B

A A A A A A A A
—H O —H O —H O —H O
o 6 o 8 8B o 6 Bo o E
v v
10 Logic 10 Logic 10 Logic IO Logic
A B A B
Y A y A
0 olD O TolZm O T olT O Tolm O
569558928 F 586985898 =
SIE =S RNRo|E =S ~ SIE =S XNRoT E =S ~
c|=0T|= c| =02 c|l=0T|= c | =0T|=
= > c|oV == N el = | v = 3> c|oV .—ri: c |3 v
« [ Q —|Q «Q | Q —|Q
4 v \
Routing Routing

GW2AR %51 FPGA 7 il 10B HJ T BERF ki

F#£-F Bank 1) Vccio MLl »
¥+ LVCMOS. PCI. LVTTL. LVDS. SSTL LK HSTL &% i~ F
PRk
PR NAE 5 IR TR T
PE AL H M5 5 IR B Y IR T
SHEEAS 110 $RAL3h T 1 Bus Keeper. 37/ 4 HiBH & Open Drain i H!
I
X HR IR -
/0 i s .. SDR L} DDR &£ fif .
241 ~243 500 A T 110 HAFFRAE. 110 248 % 110 248 TAFERL

X RTmMAG B E 2 HEAER, 1224 UG289, Gowin A 4 fEil
HEH (GPIO) H /457 .

2.4.1 /O B FFrifE

GW2AR %1 FPGA 7= 1/0 f145 8 /> Bank, WK 2-4 fiios, &

Bank H AL /O ML Vecioo Vecio FTLAE Y 3.3V, 2.5V, 1.8V. 1.5V
g 1.2V,

DS226-2.5
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2 LRI 2.4 i N B

£ 1% SDR SDRAM 4B HL & Veex A1 1/0 BANK HL & Vecio TR E N
3.3V, 458155 % 2.2.1 SDR SDRAM.

£ 1k DDR SDRAM (4 B 1 & Veex #11 1/0 BANK HJE Vecio Fi% B N
2.5V, 415 EiE2% 2.2.2 DDR SDRAM.

NFE SSTL, HSTL % 1/0 HAA5fE, &S Bank B2t — Mz
Z%5 K (VRer), F P AT PLEEAE A 1I0B N & 1 Vrer (55T 0.5 x Veeio),
AR BN ) Vrer Fn N (] Bank FRAE 2= —A 110 & HIE N AR VRer Hi
N)o Veox it B H K FF 2.5V 1 3.3V,

2-4 GW2AR %% FPGA f=& 1/O Bank S # REE

\ 10 Bank0 \ \ 10 Bankl \

ueg Ol
aueg Ol

GW2AR

pjued Ol
enueg Ol

\ 10 Bank5 \ \ |0 Bank4 \

GW2AR %1 FPGA F= i AN H Bank SZHREANE ) FHEFH W E, 45
FAL U L SN 22 4 FEREL P Fh . PR P B T SSTL/HSTL fn AN, 76
Bank2/3/6/7 H1 3 ¥F. ZsrH AW E R T LVDS fi N\, 1At Bank0/1 H3¢
£, Bank0/1 3£ 100 Rk 43 VUL HBH, ¥ K UG289, Gowin 1] gwfLil
HEH(GPIO)H F 45 F -
E!
fie B2, #84-FTE GPIO ¥ AE A WEEs L, FEEma V0 AR
2y, Config AH9E 11O FR AR 4 i B A A F A Fr X

ANEH /O g N AR EXT Vecio SR, a3k 2-1 Flik 2-2 .
7 2-1 GW2AR %% FPGA =@t /0 KRB RHHAEE S

o xmesptt) | sy | Gk | MAEAED gy
LVTTL33 B i 3.3 4/8/12/16/24 AN
LVCMOS33 B St 3.3 4/8/12/16/24 iR N
LVCMOS25 B S 2.5 4/8/12/16 il R N
LVCMOS18 B 1.8 4/8/12 i
LVCMOS15 Ay 15 4/8 i) CEEzm|
LVCMOS12 B3 1.2 4/8 IS Ec 3|
SSTL25 | B S 2.5 8 TR
SSTL25 I B3 25 8 fAfig 4%

DS226-2.5 10(43)
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2 Gk

2.4 N AR

DS226-2.5

o xmesmtt) | sy | QK| MEEIED gy
SSTL33_| A 3.3 8 2z au|
SSTL33 1l B 3.3 8 ez N
SSTL18 | B 1.8 8 TEf 4 H
SSTL18 I B 1.8 8 1R
SSTL15 B 15 8 et
HSTL18_| B3 1.8 8 e
HSTL18_II B3 1.8 8 e
HSTL15_| B s 1.5 8 fEfifdE
PCI33 B3 3.3 4/8 éP}EC RBAAR
LVPECL33E ZEoy 3.3 16 e A

, LCD i FIzhs
MLVDS25E ZE4y 25 16 S S
BLVDS25E 54y 25 16 f{f PR H A

, ARSI A
RSDS25E FEGy 2.5 8 s -
LVDS25E 4y 25 8 ;Z% MR
LVDS25 ZEy 2.5/3.3 1.25/2/2.5/3.5 42% SLRE
RSDS %y 25/3.3 1.25/2/2.5/3.5 ;Z% MR

‘ LCD K7Ik3IE
MINILVDS ZE4y 2.5/3.3 1.25/2/2.5/3.5 S B
PPLVDS Fy 2.5/3.3 1.25/2/2.5/3.5 | LCD 17/3|95h
SSTL15D ZEoy 1.5 8 ez AN
SSTL25D | ZEoy 2.5 8 it N
SSTL25D I oy 2.5 8 ez edm
SSTL33D_| Z=5y 3.3 8 e N
SSTL33D_llI Y 3.3 8 R
SSTL18D_| oy 1.8 8 R
SSTL18D _I ZEy 1.8 8 1A
HSTL18D _| ZEy 1.8 8 1A
HSTL18D_lI oy 1.8 8 ez AN
HSTL15D _| ZEoy 1.5 8 ez AN
LVCMOS12D Z5y 1.2 4/8 AN
LVCMOS15D Z=5y 15 4/8 AN
LVCMOS18D Z=5y 1.8 4/8/12 AN
LVCMOS25D Z=5y 2.5 4/8/12/16 AN
LVCMOS33D iy 3.3 4/8/12/16/24 e

11(43)




2 A 2.4 NS e

F+ 2-2 GW2AR &% FPGA =&Y HMA /O RB KBS kR E

1/O SETA(FIN) | B/ 2 5y Bank Vccio(V) SCRFIR I T T 75 2 VRer
LVTTL33 BAH 3.3 & 4
LVCMOS33 B 3.3 = 5
LVCMOS25 B 2.5 = 5
LVCMOS18 PR it 1.8 & i
LVCMOS15 PR it 1.5 & e
LVCMOS12 B St 1.2 = o
SSTL15 PR Vi 1.5 = &
SSTL25 | B Vi 25 % =
SSTL25 I B S 2.5 @ &
SSTL33 | B 3.3 5 &
SSTL33 1l B 3.3 5 &
SSTL18 | PR it 1.8 = &
SSTL18 I PR it 1.8 = &
HSTL18_| B St 1.8 4 =
HSTL18_lI B St 1.8 4 T
HSTL15 1 B S 15 @ &
PCI33 FAL Y 3.3 & e
LVCMOS330 | . - -
D25 A i 2.5 i B
LVCMOS330 | - .
D18 A 1.8 B i
LVCMOS330 | ;s = -
D15 A 1.5 @b &
LVCMOS250 | ;. - -
D18 A i 1.8 i B
LVCMOS250 | 4, s i -
D15 =<Rn 1.5 B &)
LVCMOS180 | ;s = -
D15 A 1.5 ih &
LVCMOS150 | . = -
D12 A i 1.2 i B
LVCMOS25U | ;.. - .
D33 =<Rn 3.3 B @)
LVCMOS18U | ;s = P
D25 A 2.5 ih &)
LVCMOS18U | . = -
D33 A i 3.3 o B
LVCMOS15U | ;. - -
D18 =<Rn 1.8 B @)
LVCMOS15U | . . = P
D25 A 2.5 ih &
LVCMOS15U | . - o
D33 A 3.3 B i
LVCMOST2U |y o . -
D15 B Vit 1.5 = =
LVCMOS12U | . . - P
D18 AU 1.8 ih &

DS226-2.5 12(43)




2 A 2.4 NS e

I/O KAHEIN) | B/ 25 Bank Vccio(V) S RFIR I T & T E VRer
LVCMOS12U | 43 25 e e
B\gcézlvlosmu B 33 7 7
LVDS25 oy 2.5/3.3 5 i
RSDS oy 2.5/3.3 5 e
MINILVDS b3 2.5/3.3 = o
PPLVDS b3 2.5/3.3 = o
LVDS25E £y 2.5/3.3 = o
MLVDS25E £y 2.5/3.3 & o
BLVDS25E Eoy 2.5/3.3 & =
RSDS25E Eoy 2.5/3.3 & =
LVPECL33E | #%) 3.3 5 i
SSTL15D oy 1.5 5 e
SSTL25D_| ZE5y 2.5 4 @
SSTL25D Il | %4> 2.5 4 @
SSTL33D | P 3.3 i o
SSTL33D Il | #% 3.3 & o
SSTL18D_| Eoy 1.8 & =
SSTL18D I Eoy 1.8 & =
HSTL18D_| Eoy 1.8 & e
HSTL18D Il | =% 1.8 i 5
HSTL15D_| FE5y 15 4 o
LVCMOS12D | #%» 1.2 & 4
LVCMOS15D | % 1.5 = o
LVCMOS18D | % 1.8 = o
LVCMOS25D | % 2.5 = %
LVCMOS33D | %4 3.3 & %5
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2 A 2.4 NS e

2.4.21/0 B4
9 2-5 3 GW2AR 51 FPGA 7 i ) /0 S 4 N\ 15 -
2-5 /O 2N G ~EE

TRIREG
GND |—
SER
[ o |<m <]
E- IREG
: IDES :: IEM
e
% 2-3 KO8
A4 I/0 ik
GCLK N5 5
citm Input GCLK NG5 M =EIESH% UG115
GW2AR-18 #&f: Pinout Fift .
DI Input 10 MMEEMANGE S, HEHM AT Fabric.
Q Output SDR #itk i IREG #i {55 .
Qo-Qn-1 Output DDR #tte IDES #iHifE 5.

yE!
[1] 24 CI £y GCLK f A fg FIE, DI Q & Qo-Qn-1 ANEEAE 9 10 Fay Ny i Ad o
GW2AR %741 FPGA 7= 5: (1 1/O 2 #8543t B 4 -
ERIEDR
2-6 NIEiIRFiE IODELAY. GW2AR %71 FPGA F= 5L 44 110
fU5 IODELAY bk, A/ af LB ZAEE 1/10 B3 inEisk it delay FT
T N RS S LR . £F— 2P I ZEIRF AN Tayunit, LA LR AL ZE
iR5¥09 DLYSTEP. IODELAY M AEIREF A AN: Tootdy = Tdiyoffset + Tdiyunit *

DS226-2.5 14(43)
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2 SR

2.4 N AR

DS226-2.5

DLYSTEP, MIEIRZZEf[A]FE 2-4 Frs.
% 2-4 IODELAY RBEiRE %

Min. Typ. Max.
leyoffset 300ps 350ps 400ps
Taiyunit 18ps
DLYSTEP 0 - 127

2-6 IODELAY ;REE

DI U Do
DLY UNIT
SDTAP >
SETN | > DLY ADJ - DF
VALUE [ >
A PR IE IR B 7 2K

® FrAsIEH,

® &N, Al IEM BH—i R R IR sl SR E O EEE R 2
IODELAY ANge [ T4 A A .

I/O 5158

K] 2-7 5 GW2AR %741 FPGA 7= i) 1/0 ZRf7#3titk . GW2AR R7%
FPGA 7= i B4 1/0 HRIEHETT gL N\ 27 A7 2% IREG. fai i %7 77 %% OREG
v PHL% 1) 27 A7 4% TRIREG.

2-71/0 EHEHBTEE

L >
L >
L >
L >

D

CE

CLK

SR

I

!

o CE AU NAKHL 45 %L(0: enable)sl i L F4%%(1: enable).
o CLK mDIgmFE N b FHR iR 5T BT Ak & o

o SR UIGFEAFE/ 7P SET/RESET 83 (disable).

o AiA7AR Al LAGRFE N A7 2% (register) Bl 47 #% (latch).

BUAEAE R

WHFRL B (IEM) 2 FOR IR S oy, HIFi@ A DDR #30. wnf&] 2-8

B o

15(43)




2 LERIAA 2.5 HeREF SN

2-8 IEM REHE

CLK[ > ——Ff > LEAD
D[ >——1 IEM < ] MCLK
RESET [ >——+ H———1 > LAG
iR 28 DES KR phigist igh

AN 1O AL T WA I 7 R 45 DES, & T /0 FHEN
775 DES HLH %\ B B 1) 85 B B 9 (Clock domain transfer) i
T 2 SNBSS B (strobe) B P SR K RE SR iz BT B N RE /1. B2
F A7 7% (registers) H SR HEAT £ K AE

55 I el e SR R DB
® ARSI A B AN ESE DQS R HHATHUE REE. BEIIREN T

DDR it 8% 1.

® X T DDR3 frfiasi bnitE, 81 (read-leveling)%f 5% DQS 15 5
kA E
® 7ifif] DDR #i:, 24 DQS.RCLK I T RBEM:, B I futsl i 4t e th 75

T .

£ DQS BBt WADDR K RADDR 15 545 5] AN (1) 5 I b e
Wiy,

2 4L2% SER #&iR

BT /O BARFR AL T R H L 88 SER #EEL, EE T 1/0 HE

IV E
243 /O IZEITEER

GW2AR #%1] FPGA 7= 1) 1/0 B R 2 Fh TAERB. &—Fh TR
AT, VO(EL /O Z 435 5 %) AT LR & i B 5 5. MAE 5. INOUT
55 k=8B E S =S HAE5).

2.5 BAREHSHEN iR

2.5.1 @&t

GW2AR %741 FPGA 7= 2t 7 F & MHUIR S BE VLA g 28 TR, 1X
SET7fig a8 PRI IR ERHE S, DATHIIER, AR HEA FPGA B4,
R YR B S BN/ 2 (BSRAM). 7F FPGA [4%1th 4/ BSRAM #5%
B 5 H 34 CFU 4L E . 5 BSRAM it & f = 18,432bits(18Kbits).
PRt 5 AP B AR i DR Single Port, XU 5 x Dual Port, 3(
i (145 Semi Dual Port, ROM #i=X,, P &1 FIFO 2247,

' R BOIRFR S BN A 245 BT s bE R B3R 0t 1 OREE . LR

DS226-2.5 16(43)




2 SR

2.5 BUREg SR fifias

7& BSRAM # I 11) & FhThfe

o 1/ MiE KA EN 18,432bits

o [ 4PAiZ ik F| 380MHz(#E Read-before-write #5{ N 230MHz)

o iy [ 15{(Single Port)

o i 1% (Dual Port)

o  [hXu 145 (Semi Dual Port)

o PRI (Parity Bits)

o ROt KB il a A (ROM)

o BHETEEI 1 ALF] 36 fir

o LB E/ERI (Mixed Clock Mode)

o XU T A= (Mixed Data Width Mode)

e IF#i%5 (Normal Read and Write)

e Jii%)5 5 (Read-before-write)

e i 5 (Write-through)

KT BSRAM BEZEA{E S, WZ% UG285, Gowin HUIREHABEHLAF
fiti %5 (BSRAM)H F 45
2.5.2 FEREEEN
GW2AR #7%1] FPGA 77 it [ HR A5 BEATLAE it i AT SRR 22 M i 2fs 5

B, Wik 2-5 Aiw.

+® 2-5 iR ACE IR
B iy A= P Wity A R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2Kx 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

im0 R

DS226-2.5

B R R AT S04 2 FhisfE s (bypass #3UA1 pipeline #i3%) il 3 f

H#E (normal #3. write-through Rl read-before-write ). £
i AR IR, BSRAM H LAFE—Mf A%, BSRAM AT G #AE. £
BEET, WS NRIBHE 2143 BSRAM K% . 4% H %517 2% 55 % (Bypass)
IF, A HILAE [R]— NI BT

SR B AR 2 1 s A P B A R iR 16 2% UG285, Gowin {7 fif 4%

(BSRAM & SSRAM)H 655 .

17(43)
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2 SR

2.5 BUREg SR fifias

MmO

XU ERBEAT SORF 2 APt (bypass BRI pipeline B0 Al 2
R (normal AT write-through #5830 o ]S 5 /i 1 484«
® N [l R A
® N [l B 4
® (TN AN S
E!
295 115 7 Hb i [ BN 34T 5 4

S i AR 2 ) 3 7R 2 B AR A iR 1 2% UG285, Gowin {7-if
2 (BSRAM & SSRAM)H 46
ARk O RN

By X AR 28 A] S FE 2 Fhisepi . (bypass #z0AN pipeline #3%) A1 1
FE R (normal #E3) . D XU AT S 355 (A i (B A S 4, B XFR —
AN OANBEMER S iE, REEAmOS, B,
E!
295 115 7] Hb i [ BN AT 5 4

ST O X B o 11 7 2= B AR S iR 1 2% UG285, Gowin 17
fit %5 (BSRAM & SSRAM)H S 4555 -

HigER

BSRAM it & il R SeA7fig s zC. P el g ss vl aa b o, i@
A DR WAL R as . 7 i 24240 ROM N %, dm A6
St . (E 28 b HL R RE I SR 58 W) G AR o

5/ BSRAM T B B —1 16Kbits ROM. 55T H s = 1o 18 &
KK PR IR TE 5% UG285, Gowin 1724 (BSRAM & SSRAMYA F'#5
.

25.3 Gl E S HEREEEE

DS226-2.5

GW2AR #41] FPGA 7 il U BUIR T A FEA LT fif S AR i SRR IR 6 28l
28 PEBRAT o AE X AR 2R O X AR T, 30 (R 5508 o8 J5E ] AAS
[, {HFEZ MR 2-6 A1k 2-7 MBCE RN .

& 2-6 X RS SRR EEEESIR

L 1] St
16K x1 | 8Kx2 4K x 4 2Kx 8 1Kx16 | 2Kx 9 1Kx 18

16K x1 | * * * * *

8K x 2 * * * * *

4K x 4 * * * * *

2K x 8 * * * * *

1IKx 16 | * * * * *

2Kx9 * *
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2 SR

2.5 BUREg SR fifias

L =hos
16Kx1 | 8Kx2 |4Kx4 |2Kx8 |1Kx16 |2Kx9 |1Kx18
1K x 18 * *
!
o RN X7 MFIR LRI
R 27 Nm MBS EEHEREELETIR
5 i 1
B
16K x1 | 8Kx2 |4Kx4 |2Kx8 | 1Kx 16 | 512x32 2Kx9 | 1Kx 18 512x36
16Kx1 | * " " " " N
8K x 2 . " . . . .
4K x 4 . . . . . .
2K x 8 . . . . . .
Kx16 | * . . . . .
512x32 |* * * * * *
2Kx9 * * *
1K x 18 * * *
!

o IRIEN 7 MFIRSCR IR

2.5.4 FKIG I ThEEAL B

FITA HUIRF S BENLAE ik 258558 BSRAM N TR AL E . A
TS O AT RIS AL, n] AR RAF (il 08 o

2.5.5 EH#E

© A YCREASBENLLE i BB\ A7 B RS A
© B A PR LA AR P (0 B PR
o A AEIT SR

2.5.6 BSRAM &%

DS226-2.5

BSRAM SZ#F 5 FiERI, 45 2 Fhisti/ERia: 55 (Bypass)té
. KZ(Pipeline) X 3 PS5 #/ERA: TEH S5 (Normal)El, 5
(Write-through)#< 3. %61 /5 5 (Read-before-write) 5.
ERIEER

A 6 DS i A A7 1 7 s i i A7 A 1 5 L BSRAM
2 H A

WK LR

TE[RL 5Ny, Al 4 th Z5 A s o B UmT SOt
36 fii .

AR

AN ¥ B 7Ry, BdE PR B AE A A % (Memory Array) )4 H

iy

NS ON

~
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2 SR

2.5 BUREg SR fifias

& 2-9 gm0, PhRmORNiG OERX THRKEER

ADC——————

Input Memory Pipeline
DI Registeri> Array j> Reglsterj‘>DO

WRE ——»

w [ =

OCE
———1ADB
] Input
CLKA ——p] Register
DA ——— > Input [—— Mem
RegFi)ster : o CLKB
ADA rray
:‘> Pipeline |
Register |
<4—O0CEB
DOB
DIA ———— —1DiB
ADA ——> Input | | | Input (——ADB
WREA » Register Register «———— WREB
— Memory
CLKA Array CLKB
d Pipeline | 1| :’> Pipeline
Register Register |[«—— OCEB
OCEA—Pp

! !

DOA DOB
B#ERN
EFEHREK

XF AN AT IR H SR, tbim DR AR A . 5 ABEE A
PULAE B3 1

BEER

FEMREER A AT SRR, 5 NMEE 2 B I
i

FiEEERA

FEREREICT, Ao AT S B AR, JEOR A ot 2 H BLAE i 11 )
ftt, BHABIESAANHN T,

DS226-2.5
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2 SR

2.5 BUREg SR fifias

2.5.7 Bt
% 2.8 1B T A< [F] BSRAM 5t AT {4 F (bl i ot

* 2-8 FPRAALESISR

IR s X A A PR 1 2K B R
ST B B 5 Yes No No

L/ 5 I s = Yes Yes No

F LA | No No Yes
LRVA:DEEC TN

K] 2-10 TR T AN D N B i A, AN D& E —
ANPRSLE P . CLKA G545 1 im0 A BT A & /s, CLKB 155184l 1 I
H B HIFTE &7 8.

2-10 I 37 AT$hESK
ADA[ p—.\5]:)
Input Input
DIA :> . I I p
Register Register —— bB

Memory
Array
CLKA CLKB
Output
DOA OquUt .p DOB
j Register Register E

T

WREA WREB

RS R

B 2-11 R 1 AEDX U PR R B3 5 I A i A . A D&
—AI . SN (CLKAYE S#H] 7 im 1A FI5AEE . B/ 5 A4
REfE 5o P (CLKB){E S 1 m 1 B AU 4 . Bt i A et

—% o
A 2-11 IR
— Input
Register |
Input —— Memory
CLKA —p| - 1 CLKB
Register Array
j‘> Pipeline |
Register |
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2 SR

2.6 Ky fE 5 A B

B O B $h4E s
2-12 7R 1 Hud F1R AR e
2-12 Bim O R SERN
WRE AD
v
|:‘> Input —
! Register | |
Memory
CLK |
Array

DO<]\: Output
Register

]

WRE

2.6 WFESAIEELR

2.6.1 BRI

DS226-2.5

GW2AR #7%1 FPGA 7~ it P8 A £ 5 (1) DSP B BHR. Tk

() DSP A7 R T AL P B R BCR(3 S ABR,  FIR, FFT %
P14, DSP AATM PSR . VORI . ThREMRSE (.

DSP S(#F F 5 ThfE:

3 FlvEFEFRI%EE (9-bit, 18-bit, 36-bit)

54-bit [ A/ I8 H HIT

A Teid A% v G LA I cdis o

WAL %% (Barrel shifter)

W & 455 S5 B & B B (Adaptive filtering through signal feedback)
iz 5 Al L E 3 HLE (Computing with options of rounding to positive
number or prime number)

SCAF AT AT A L 55 it e

GW2AR [ DSP 5 HES AT LA £ A FPGA 8. B4

DSP B.& A% Hiot, A% BT A TN 2% (pre-adders), #4118
KL : 2% (multipliers),  F1—AN =% N 5 AR /A2 512 5 %8 (ALU).
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2 SR

2.6 Ky fE 5 A B

Fain=E
DSP Z e &M/ TN ey, sLELTn. UM AL 6.
M2 AL T 22 BoC B el s, A PN A\ it -
® 4T 18-bit #i A\ B B{ SBI;
® 4T 18-bit #i A\ A E{ SIA.
e
TGN NI 8 S R A AR R 3 A
mo S FPGA P2 TN 2s vl AE N ThRe i He (i, S RF O-
bit {37 %% F11 18-bit {375 .
N
ek 2 (multipliers), T HNg 2 J5, FRSZIISeILEH . Feykadn bl
BB 9x9. 18x18. 36 x 18 &5 36 x 36, iy N i % Hi i 4 7 F 25 £ 8
PSS AR A . — AN 22 e R B B A 5
® — 18 x 36 Fhas;
® 18 x 18 ek os,
® U/ 9x9IRiERE,
YE
PN B G AT LA B A 36 x 36 Feikids.
BEREEETT
G4 DSP ¥ —A 54 fir ALUS4, Xyt ohae it —5hn
o, AN S AT H i A S R A A A AR aUR S5 AR . SCRFRI SRR B S
o Jevkivi i BUE/0. B A FEE B VR RIEIEH
® IRVEAHHEEE/0. B B kA C Rnvkkikiz &
® Bl A. %dE B MG C ik kis

2.6.2 DSP #{EEA B E

DS226-2.5

® Jyka(multiplier) i
® eyt Bl hn4s (accumulator)fE =
® vk AR AR
KT DSP EXE4I{E S, &% UG287, Gowin 755 44
(DSP)HI /' #E i -
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2 SR 2.7 Wi

2.7 BF4h

I B B e AT 20 FPGA mitERERIRL T 2 5¢ 2. GW2AR %751 FPGA
FE b it 1% A R I B 4% (GCLK), BEHEGEE RIS 5. BT
GCLK %, it 78 (PLL). EnEm 4 (HCLK) 1 DDR f#iff #5 4%
FIECHE ik i B (DQS) S I 8 B o

2-13 GW2AR %%l FPGA F=RAF$hEiR

1/0 BankO I/0 Bank1
DLL_ DLL_
| T T W P [ | w
PLL PLL
o] £ 10
S oy
=) =)
% S
PLL PLL
i GCLK [ |
MUX
| |
oF ke
2 5
> &
| | PLL PLL ||| —
o | [ [l Bl W FE [ o
8 /IO Banks /IO Banké4 RB
D /0 Bank DEDQS I-HCLK
2.7.1 £FATHf

GCLK 7£ GW2AR %71 FPGA 7= % G R340, BN ZIREME 8 /4>
GCLK M£% . GCLK A AT 3% e iyl 0 45 5 i %) s b i N8 TR 3K 3 A 2 B2 95
15 FH & FH AR i N B LA 47 ) B A 1

2.7.2 Bt

BRI PRI 2 — P I gz il B B, fRTARBiAH 2R (PLL, Phase-Locked Loop).
A5 N () 225 I B 5 P2 1 PR B N B R85 I AAH A

GW2AR %741 FPGA 7= i ] PLL B RE e R AL n] DLZE & BT B, 1@
T AL B AN B S B00T PLEAT B Bh iR A5 1 B (15 AR 43 40) « AR R % . 25 b
WEEE TR

2.7.3 SIiEATH

GW2AR %1 FPGA 7= i 1 s d i 8 HCLK 7] PASZ#F 110 5E il M RE
B AL, A% 1R B R D R AR b O s, i 2-14 f
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2 5N 2.7 Wi

i: o
2-14 GW2AR %%l FPGA =i HCLK =EE
HCLK HCLK
BankO Bank1
HCLK HCLK

Bank7 T J—V Bank2
HCLK J HCLKMUX L HCLK

Bank6 81 Bank3
HCLK HCLK
Bank5 Bank4
HBRG_out_0~7 ——>» HBRG_fb

& 2-14 7] LLE ], =g HCLK i aa —4 8:1 1 HCLKMUX
i, HCLKMUX BEXATM—/ Bank 7111 HCLK W83 5126 31 H AR AT f]
—/~ Bank H1, iX{#if3 HCLK f#fd FH 5 in = 1% .

HCLK w] PAFR 25 FH P 5 F R D RERR R 4 T BT s

® DHCEN: ZhAH S Shf e, ThaesdflT DQCE. wzhis
FIFT TR/ P i 5 5

® CLKDIV/ CLKDIV2: &R fifisl, 44> Bank A —
CLKDIV. A= piAntg NI s AR — S i 2 it &b, - 10 #5 TAE
1

DCS: Zha& ) ml ik &8 .
DLLDLY: ZhASERRRERE, T F B e a5
S

2.7.4 DDR Fi%5Z O $ETE(DQS)

GW2AR #5%1| FPGA 7 it DQS AL 140~ FITh ek S+ DDR
A a1 T I B 7 5K

® L DQS N, I HFEN 1/4 ML

NN GEAFPAL S R

NS A AU S

e fit DDR i th i 445 5

7 +F DDR3 5 Hi [ 2 il

DQS B RF 2 Fh TAEREE, FIRi 2 A F 1 10 #: M7 K.

KT AR SR e U3 K& DDR F7fif 4582 1RG0 ik i
DQS %55 Z 415 B 2% UG286, Gowin K £ % J§(Clock) H /" H5 F -
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2 5N 2.8 K&

2.8 K&k

YEJ9xF CRU A Xckh 78, GW2AR #71 FPGA F i fit 7 R IGFE 1
KB, G TR, mefiae, BEREM s emBHES .

29 ¢ /EEN

GW2AR #5%1| FPGA 7=t & — ML IR E B ML, HEGE
LRI AERE, TR DR B AR A B AL, CFU AT I/O
SR S ORIIVE VAL -

2.10 fRIZECE
GW2AR Z7%1| FPGA 7=/ 7 # SRAM %ifs, ik, Rk FHjGEER
BN E R SR g R . 48R, H PRI DURYE B & 7 RO E B s S
PARSELEANE Flash B, FHS, GW2AR 28k M\ AMEE Flash 915z BUAD B %
##%3] SRAM .,

GW2AR %741 FPGA 7= ik 1 SCRa FLd A 1 JTAG Fi B, 18
YR 2 SRS 1 GowinCONFIG it B A558: SSPI. MSPI. SERIAL
M CPU. E41%kHES % UG290, Gowin FPGA F= el & F it .

211 F&ETE

GW2AR #%1| FPGA 7=t Wik 1 — N Wik, BCEEREH 8 MSPI
P B IR B B, S R B W3R 2-9 R A N IRIE T B L
B RALNEhR, JEEECE TAESH, I UIRIG 218 64 i Bl Hth
I Bk mT BLad e A s AR 2

fout=250MHz/Param.

!

HABRY Param AR ESH, TRy 2~128, RXFAEH.
+ 2-9 R A SEIREH L 3R IR
B S B AR B B
0 2.5MHzI" 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
I
o U Py RER NS AR Ay 2.5MHz. .

o PM25MHz A&+ MSPI it B .
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3 U 3.1 LARSAF

S

VE!
SRR IR AR S At B A Bl N A P v 2 i 7 S AR S B A Y L B A 2
%, Fn PRI SRR I AR A S ARV B s 00 T 12 L AE

3.1 TIE&H

3.1.1 &xtmATEE
= 3-1 xR AER
R Eiba BAME | KA
Vee PN -0.5V 1.1V
VcepLL B PR H T -0.5V 1.1V
Vceio I/0 Bank HLJ&H & -0.5V 3.75V
Veex A I RV P TS -0.5V 3.75V
- I/O Hi &M -0.5V 3.75V
Storage Temperature it A7 E -65°C +150°C
Junction Temperature ghi -40°C +125°C
!
o [MA-2VE (ViHuax +2) V LA R, FFEERTRI<20 ns.
3.1.2 HEFETL(EEE
+® 32 HE TR
AR iR %/ ME =N
Vce L 0.95V 1.05V
VcePLLLx eI AL 0.95V 1.05V
VCePLLRx B AL L HE 0.95V 1.05V
Vcceiox I/0 Bank HLJ& & 1.14V 3.6V
Veex i B e 2.7V 3.6V
Tucom ghim(rIk ) 0C +85°C
TunD ZEE(TEER) -40°C +100°C
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3 U

3.2ESD %

am
[

® Vcec. Veciow Veex B RRVFSEETE 7338 3%~ 5%~ 5%. 1).5 T EHEH Vee 47 PLL it

IS
7

HP28, Vee RIS

Re2xfLi 2 10 Buffer 1% kI .

o N[FIEFRE N B B R VEE B 5 S % UG115, GW2AR-18 #4F Pinout Fjit .

EISNCES

3.1.3 BiE EARIZR

Mg PLL %4y b i 2H sk 2). Veoio EINELE, 20T

& 3-3 R EARE
4 Fi iR w/ME ARME IS INE
Vec Ramp Vee EFHRER 0.1mVius | - 10mV/us
\FQZ%C’;V X | Voo fil Veox ETHRER | 0.01mVips | - 100mV/ps
o

o JITA HIVR B TR AL SRR

o EWFITIAILERT, T I LIRS EAER 3-2 e LI ARV N . ANE TARVEHIN
i PRI R A B AR AR, S L AR O

3.1.4 # IR
= 3-4 PImIRGFE
SRR Eiiipu %A I/O wN{E
EINER 10 IR
Ins (Input or I/O leakage current) O<VINSVIH(MAX) Vo 150uA
FINER 10 IR TDI,TDO,
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) TMS, TCK 120uA
3.1.5 POR ﬁ'l‘i
% 3-5 POR B EHRE
ZFR Eiiip 2R wx/IME ISP
~|vee 0.7V 0.88V
POR HiJEfH Egi‘:‘]’fr on reset ramp up trip | y,coy 2.1V 2.6V
VCCIO 0.85V 0.98V
ab
3.2 ESD Mgk
%= 3-6 GW2AR ESD - HBM
/A GW2AR-18
EQ144/EQ144P/EQ144PF HBM>1,000V
QN88/QN88P/QN88PF HBM>1,000V
EQ176 HBM>1,000V
%z 3-7 GW2AR ESD - CDM
A GW2AR-18
EQ144/EQ144P/EQ144PF CDM>500V
QN88/QN88P/QN88PF CDM>500V
EQ176 CDM>500V

DS226-2.5
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3 U

3.3 DC HI 51k

3.3 DC ES ¥4
3.3.1 #EFT(ESEE DC BS 4514

& 3-8 WETIESEEIN DC BSHHE
Bk | ik A w/ME PR >IN
o #O\E 10 IR Veeio<Vin<ViH(MAX) - - 210pA
IL,1H
(Input or I/O leakage) | OV<Vin<Vccio - - 10pA
/O -+ H i (1/0
Ipu Active Pull-up 0<Vin<0.7Vccio -30pA - -150pA
Current)
/O NHLHL(I/O
IpD Active Pull-down ViL(MAX)<Vin<Vccio 30pA - 150pA
Current)
BT
lsHis | ZEHE I (Bus Hold Low | ViN=ViL(MAX) 30pA - -
Sustaining Current)
SR ORF iy LTI R
lenns | £ (Bus Hold High | Vin=0.7Vccio -30pA - -
Sustaining Current)
SRR LI
lsHo | # HE I (Bus Hold Low | O0<Vin<Vccio - - 150pA
Overdrive Current)
SRR e P
lsrHo | # HEV(Bus Hold High | 0sVin<Vccio - - -150pA
Overdrive Current)
SR ARFF AR RN H
Veur | J&(Bus Hold Trip - ViL(MAX) - ViH(MIN)
Points)
1/0 HLZ5(1/0
cl Capacitance) SpF 8pF
Vceio=3.3V, Hysteresis=L2HIM | - 240mV -
Vccio=2.5V, Hysteresis=L2H - 140mV -
Vccio=1.8V, Hysteresis=L2H - 65mV -
Vccio=1.5V, Hysteresis=L2H - 30mV -
Vceio=3.3V, Hysteresis=H2L1M2 | - 200mVv -
BNRTH(Hysteresis | vc.0=2.5v, Hysteresis=H2L - 130mV -
VhysT | for Schmitt Trigger )
inputs) Vccio=1.8V, Hysteresis=H2L - 60mV -
Vccio=1.5V, Hysteresis=H2L - 40mv -
Vceio=3.3V,Hysteresis=HIGH 2 | - 440mVv -
Vccio=2.5V,Hysteresis=HIGH - 270mvV -
Vccio=1.8V,Hysteresis=HIGH - 125mV -
Vccio=1.5V,Hysteresis=HIGH - 70mvV -
V!
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3 U

3.3 DC HI U5t

e [Hysteresis="NONE", "L2H", "H2L", "HIGH"3&/~ 7t EDA ] FloorPlanner T_E N1 &
I/O Constraints K] Hysteresis #£5i, 155 7727 W SUG935, Gowin i i3 £ i

$H -

o JFR L2H(low to high)E & R Vik #i4 # Vivst: TFJE H2L(high to low) %R Vi

PP Vivst; HIGH ORI HFJE L2H Al H2L 34570,

Vhyst(H2L). Hox S B W ps:

B VhysT(HIGH)= Vhyst(L2H) +

% ZV|H (L2H on)
Vin(None) - Vic(None)
>T Vi (H2L on)
[ J
3.3.2 B SHR
R"3-9HSHR
4R ity s BRI
lcc Core HLJE I (Vec=1V) GW2AR-18 70mA
lcex Veox LR FLL(Veex=3.3V) GW2AR-18 15mA
Iccio I/O Bank FEJE FE (Vccio=3.3V) GW2AR-18 <2mA
!
MAREAF N =i, HEHH C8IIT7.
3.3.3 /O #HETEHH
+* 3-10 /O EFETIEERH
o i 33 R Y Vecio(V) HINST BB VRer(V)
BAME | #EME | BOKME | BME | BUE | BOKE
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 I 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 I 3.135 3.3 3.6 1.3 15 1
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_lI 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 - - -
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3 U 3.3 DC HI U5t

35 3T R AT Vecio(V) AT RAY Vrer(V)
wAME | ME | BRE | BAME | ABUE | BOKME

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_II 1.71 1.8 1.89 - - -
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3 WA 3.3 DC W
3.3.4 Bif /0 DC BS54
& 3-11 B /O DC BB S 454
ViL VIH VoL VoH IOL[1] IOH[‘]:I
K : : .
Min | Max Min Max (Max) (Min) (mA) | (mA)
4 -4
8 -8
LVCMOS33 0.4V Vceio-0.4V | 12 -12
LVTTL33 -0.3V | 0.8V 2.0V 3.6V T 16
24 24
0.2V Vccio-0.2V | 0.1 -0.1
4 -4
8 -8
0.4v Vccio-0.4V
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2V Vccio-0.2V | 0.1 -0.1
4 -4
0.4v Vccio-0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35 x Vccio | 0.65 x Vecio | 3.6V 12 -12
0.2V Vccio-0.2V | 0.1 -0.1
4 -4
0.4v Vccio-0.4V
LVCMOS15 | -0.3V | 0.35 x Vccio | 0.65 x Vecio | 3.6V 8 -8
0.2V Vceio-0.2V | 0.1 0.1
2 2
0.4v Vccio-0.4V
LVCMOS12 | -0.3V | 0.35 x Vccio | 0.65 x Vccio | 3.6V 4 -4
0.2V Vccio-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3 x Vccio 0.5 x Vccio 3.6V 3';"00 X 0.9XxVccio | 1.5 -0.5
SSTL33 | |-0.3V | VrRer-0.2V | Vrer+0.2V | 3.6V 0.7 Vceo-1.1V | 8 -8
SSTL25 | | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V 0.54V X%CZ'C\’/' 8 -8
SSTL25 Il |-0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V NA NA NA NA
SSTL18 Il |-0.3V | Virer-0.125V xRE”O'lZF’ 3.6V NA NA NA [ NA
VRrer+0.125 Vccio-
SSTL18_| |-0.3V | Vrer-0.125V |, 3.6V 0.40V | 550V 8 -8
SSTL15 0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V 0.40V ?)/chl)c\)/_ 8 -8
HSTL18 | |-0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V 0.40V g%% 8 -8
HSTL18 Il |-0.3V | Vrer-0.1V | Vrert+ 0.1V | 3.6V NA NA NA NA
HSTL15 | |-0.3V | VRer-0.1V | Vrert 0.1V | 3.6V 0.40V g%ﬁ/‘ 8 -8
HSTL15 Il |-0.3V | Vrer-0.1V | Vrer+ 0.1V | 3.6V NA NA NA NA
Y1
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3 U

3.4 FFogpE

[1]IF—~> Bank i 10 1.5 DC HLL IR H(14E source 1 sink): [@—4> Bank fiTA 10 1
SHERAGERT n*8mA, n F£/RiZ Bank #7251 H 1) 10 Hi& .

3.3.5 % I/O DC 54514
& 3-12 £4 1/O DC B 4514 (LVDS)

e iR AT A RN A
Vina,Vine | i A HLE (Input Voltage) - 0 - 2.4 \Y
B4 AL (Input Common
Vewm Mode Vol tage) - 0.05 - 2.35 \%
EINT i i _
Vo Zori N1 1R (Differential i A/ 1100 |- 4600 | mv
Input Threshold)
Iin 1\ #LIfE (Input Current) (F;?fwer On or Power | _ ] £10 | pA
% Hi 7 FELSF-(Output High _
Vo Voltage for Vop or Vowm) Rr = 1000 16 v
i H K FE P (Output Low _
VoL Voltage for Vo or Vow) Rr=1000 0.9 v
Z % 1 FfL S (Output Voltage | (Vop - Vow),
Vop Differential) R1=1000 250 |350 |450 |mV
7 1k LR 1424k (Change
AVop in Vopo Between High and - - - 50 mV
Low)
LA FfLS (Output Voltage | (Vop + Vowm)/2,
Vos Offset) R1=100Q 1.125 [ 1.2 1.375 |V
LAt H R 1925 4k (Change
AVos in Vos Between High and - - - 50 mV
Low)
- A el
Is 5 LT ;gD = OV BRI | - 15 mA
3.4 FFR4FE
3.4.1 CFU A x%5HE
& 3-13 CFU BF&%
C9/18 csir C7/16 .
Al ES it : : : LA
Min Max | Min Max | Min | Max
tuta cru | LUT4 ZEIR(LUT4 delay) 0.27 0.40 | 0.31 0.46 | 0.39 | 0.58 ns
B AL AL B TF AF A R
GW2AR- | tsr cru ] (Set/Reset to Register | 0.95 | 0.99 |1.10 |1.15 | 1.37 |1.44 | ns
18 output)
S e I
tcocry | BREIE AR AR LN 0 o050 1020 023 025 | 020 | ns
(Clock to Register output)
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3 B AR 3.4 R
3.4.2 BSRAM FF <454
& 3-14 BSRAM KR F &%
. C9/18 cs8/17 C7/16 S i
A K ik Min Max Min | Max | Min | Max AL
R Ao 380 1552 M Bk /2508 o
tcoap_Bsram | [A] (Clock to output from | 1.95 1.95 226 | 226 | 283 | 283 |ns
GW2AR- read address/data)
18 I B 2 27 A7 45 0 I A
tcoor Bsram | (Clock to output from output | 0.26 0.26 0.31 | 0.31 | 0.38 |0.38 |ns
register)
3.4.3 DSP X454
% 3-15 DSP RF&H
are C9/I8 c8/7 C7/l6 o
Gl il g Min | Max | Min | Max |Min |Max | "
IR NG R e i)
tcor bsp | I [A] (Clock to output | 0.20 0.22 0.24 0.25 | 0.30 0.32 ns
from input register)
GW2AR- I 21308 K 7 AF 2% 1)
18 tcorr_psp | i [H] (Clock to output | 0.06 0.07 0.07 0.08 | 0.09 0.10 ns
from pipeline register)
I 21 5y 2 AF 2% 1)
tcoor_ psp | W [H] (Clock to output | 0.03 0.04 0.04 0.04 | 0.05 0.05 ns
from output register)
% 3-16 DSP ZAIAEEH
" I ES .
Ll B c8il7 716 R
9 x 9 Multiplier 275 220 MHz
GW2AR-18 18 x 18 Multiplier 275 220 MHz
18 x 18 Multiply-Add/sub 265 21 MHz
3.4.4 Gearbox FF X414
%% 3-17 Gearbox R FE %
At ES iR PN L2
FMAXipor | 1:2 Gearbox fii \ 10 K HATI#EZR | 400 Mbps
FMAXipess | 1:4 Gearbox fii \ 10 K HATi#EZ | 800 Mbps
. A =) L=y 27
GW2AR.1g | FMAXioes? | 1:7 Gearbox fii A 10 FKHATHER | 1000 Mbps
. . AN =]
EMAXpes, | L8110 Gearbox A 10 SR 1o Mbps
(P
FMAXoppr | 2:1 Gearbox it 10 f KHATH % | 400 Mbps
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3 U 3.4 JFRFFE

A EAS Eiti3ay wNE LX)
FMAXosera | 4:1 Gearbox it 10 iz KHATH% | 800 Mbps
FMAXoser? | 7:1 Gearbox #ij i 10 f K# /T3 | 1000 Mbps

. . A =]
FMAXoserx ?%%1%1 Gearbox fiith 10 Skt 45, Mbps

3.4.5 BF§hFN [/O FF 45

< 3-18 SMERTF X P
csnr c7/16
/—< Y H =] AN
R ke Gl Min Max Min Max L
. . Pin(IOxA) to
Pin-LUT-Pin Pin(IOXB) GW2A(2AR)-18 | - 3.83 - 4.59 ns
Delayt delay
THcLkdy gg;‘; €€ | GW2A(2AR)-18 | - 0.82 - 0.98 ns
Tocikdy Sél:;t( Uee | GW2A(2AR)-18 | - 1.77 - 2.12 ns
V)
o UMK N: Veco=3.3V, Vceex=3.3V, LVCMOS33, 8mA, 15pF load,
3.4.6 F @R X451
& 3-19 F N BIREF S
2R Tt B w/ME HAE ISYNE]
R AR
v i (0 10| ) s oy 125MHz | 143.75MHz
f +85C)
MAX ——
o LI 2 527 (L
AR (40 10 | on, 125MHz | 150MHz
+1007C)
A N
tor iy PR Duty | a0 50% 57%
Cycle
o ,
topaiT ﬁE.JneH? g Period | 6 61 ipp 0.012UIPP | 0.02UIPP
3.4.7 PLL FF=%5M
3% 3-20 PLL &%
GW2AR-18
K Eiipry AT
cons |csi7 | C7/16
Finmax Maximum Input Clock Frequency 500 500 400 MHz
FinmiN Minimum Input Clock Frequency 3 3 3 MHz
Maximum Frequency at the Phase
FpPromax Frequency Detector 500 500 400 MHz
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3 A AR 3.4 JFRHFE
GW2AR-18
B it LA
C9/18 c8/7 C7/16
Minimum Frequency at the Phase
FeromN Frequency Detector 3 3 3 MHz
FingiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
Minimum Allowable Input Duty Cycle: o
3-49 MHz 25 25 25 %
Minimum Allowable Input Duty Cycle: o
Finouty 50-199 MHz 30 30 30 %
Minimum Allowable Input Duty Cycle: o
200-399 MHz S A &
Fvcomin Minimum PLL VCO Frequency 500 500 400 MHz
Fvcomax Maximum PLL VCO Frequency 1250 1250 1000 MHz
TSTATPHAOFFSET Static Phase Offset of the PLL Outputs | +/-50 +/-50 +/-50 ps
PLL Output cycle-cycle Jitter Thru
HCLK =100MHz <300 <300 <300 |ps
PLL Output cycle-cycle Jitter Thru
HCLK <100MHz <30 <30 <30 ImU
TuTer_ccJ_Hork®!
PLL Output cycle-cycle Jitter Thru
PCLK=100MHz <400 <400 |<400 ps
PLL Output cycle-cycle Jitter Thru
PCLK<100MHz <40 <40 <40 mUl
PLL Output period Jitter Thru HCLK=
100MHz <300 <300 <300 ps
PLL Output period Jitter Thru HCLK
<100MHz <30 <30 <30 muUl
TUTTER_PJ_PCLK
PLL Output period Jitter Thru PCLK =
100MHz <400 <400 <400 ps
PLL Output period Jitter Thru PCLK
<100MHz <40 <40 <40 muUl
Toutputy['H4 PLL Output Clock Duty Cycle Precision | <50 <50 <50 mul
TLockmax PLL Maximum Lock Time 1 1 1 ms
Foutmax PLL Maximum Output Frequency 625 625 500 MHz
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3 U

3.5 YmARHE LI P brdE

GW2AR-18
R P 2K A
C9/I8 c8l/l7 C7/l16
Foutmint?! PLL Minimum Output Frequency 3.90625 | 3.90625 [ 3.125 |MHz
L < 20% of clock input period
TeXTFDVAR External Clock Feedback Variation or 1 ns Max
RsTmINPULSE Minimum Reset Pulse Width 10 10 10 ns

o UNZUN A = T B R 4

o P F| Cascade i, %A Divider n] LLH A3 2 FEAK (4 HATE o

o  Blg Rl oA N BUEAR S, iﬁﬂJﬁiﬂEﬁ?ﬁﬂiﬂ () AR AE AR AR o
M P& 2 10 L1 duty cycle i£4:3% Clock Tree {15 .

35ﬁhﬁuﬁﬁh&

DS226-2.5

GW2AR %71 FPGA 7= GowinCONFIG fit i FE: MSPI i
A, SSPI . CPU ER. SERIAL #=, HE4EkHES%E UG290
Gowin FPGA 7= i FE i & Tt .
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4 TR R

4.1 B4

4.1 BHHE
Y

4%%14% BER

KT HATEAM B R LE RS R, 152% 1.2 7 mEEYI%R.

A [ Tk 52 S5 200 1) /)N 2 14 ©(Little Be e ®) Ik 11 A /= BRO G IR 2 A1 1l B2 AN ]

T 25 A A SR T Wb AR R, G C8/I7 S5, b e SR FH A Tk btk , BT AR
— O AT AR 2 Tk B F () FI R LR (C) e Tl Zf it B 100°C, i Mk 2 e e
TE 85°C, FITLAIE — 8 v an e m b g w F Ao /R TR FE A5 21 8, 7E TV 2ot F v 4%
FNNT.

& 4-1 SBEHRFETH - ES

Product Series
GW2AR

Core Supply Voltage

LV 1.0V

Logic Density
18: 20,736 LUTs

DS226-2.5

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

ES Engineering Sample

Package Type

EQ144 (eLQFP144, 0.5mm)
EQ144P (eLQFP144P, 0.5mm)
EQL144PF (eLQFP144PF, 0.5mm)
QN88 (QFN88, 0.4mm)

QNB88P (QFN88P, 0.4mm)
QN88PF (QFN88PF, 0.4mm)
EQ176 (eLQFP176, 0.4mm)
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4 BT RER

4.2 3SR IR

4-2 BB 5 3ETRH - Production

Product Series
GW2AR

Core Supply Voltage

LV 1.0V

Logic Density
18: 20,736 LUTs

I

GW2AR - XX XX XXXXXX CX/IX

4.2 BHFFRIFR R G
m o SRR RS R BN T ERAHME R, Rl 4-3 B
[ 4-3 S E RFRIR B

Bl—> GOWINESE

[ — Temperature Range

C Commercial 0C to 85

| Industrial -40°C to 100°C
Speed Grade

6 Slowest

7

8

9 Fastest

Package Type

EQ144 (eLQFP144, 0.5mm)
EQ144P (eLQFP144P, 0.5mm)
EQ144PF (eLQFP144PF, 0.5mm)
QN88 (QFN88, 0.4mm)
QNB88P (QFN88P, 0.4mm)
QNB88PF (QFN88PF, 0.4mm)
EQ176 (eLQFP176, 0.4mm)

XXXXXXXXXX €—— Part Number™

XXXXXHKXXXX
Part Number —— XXXXXXXXXXXXXXXXX
Date Code —»yyww YYWW  <«—— Date Code
Lot Number — | LLLLLLLL LLLLLLLLL ~ <— LotNumber
L L

E!

Bl—>» GOWINEZ

Part Number —3 XX XXXXXXXXXXXXXXX
Date Code®™® — yywwx

Lot Number — > || LLLLLLL

Bl —> GOWINET

Part Number — 2 XXXXXX XXX XXX XXXXX
Date Code — > YYWWXXXX
Lot Number —» LLLLLLLLL

XXXXXXXXXX €T Part Number
XXXXXXXXXX
YYWWX

LLLLLLLLL

[1]

<«—— Date Code?
<—— Lot Number

Part Number™ —% XXXXXXXXXX

Date Code — % YYWWXXXX
Lot Number — > LLLLLLLLL

XXXKXXXX

o MEEHKEHRE—1T5E 47~ “Part Number”,
e @ Date Code M 5 NEFFNBIRA S,

DS226-2.5
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4 BT IS S
O HL B3O E R FR UL T 95 Logo SHPTa. BHH R 2 Part Number K 45
Yo PR RR .
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5 RFARFHM 51 FMAE

Dxrxsn

51 FHAR

GW2AR #%1 FPGA aniﬁ?&?ﬂﬂi%@%ﬁiﬁéﬂﬁi GW2AR %7
FPGA 7~ iR IERER . 7 i B IS 2. ERES M 4. B Uketk . A
I LU s AT BB i, A P R 1 i zﬁ:—rﬁi GW2AR %7
FPGA 7 i DL R, A BT g B K A ]

5.2 HX A

W B FE ok BN www.gowinsemi.com.cn ] DL R #. BE LA
AR

® DS226, GW2AR %41 FPGA 7~ i #¥E T it
UG290, Gowin FPGA 7= i 4w Ffic & T it

UG229, GW2AR %751 FPGA 7= i35} 3 5 %5 i T Jiit
UG115, GW2AR-18 #3/F Pinout T}

5.3 Ri&. 4akgiE

R 5-1 A AT BRI SR L A S ORE X o
R 5-1 RiE, HEHEiE

RiE, 4il8TE | 2 Epd

ALU Arithmetic Logic Unit HARIZH T
BSRAM Block Static Random Access Memory | HUR i A A7 it 4%
CFU Configurable Function Unit A B D) RE T
CLS Configurable Logic Section CIN W sed==s"N

CRU Configurable Routing Unit AT g PR AT 2 T

cs \Ié\;I_CCi:(SgSNafer-Level Chip  Scale WLCSP 4} %

DCS Dynamic Clock Selector AL P
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5 KA Tt

5.3 AKifi.

e i

RiE. 4i08TE | 2 X

DP True Dual Port 16K BSRAM 16K X 1 BSRAM

DQCE Dynamic Quadrant Clock Enable BNA G PRI PR e

DSP Digital Signal Processing A EEEREY (S

EQ ELQFP(E-pad Low-profile Quad Flat ﬁ Tz b R 1 o B DY O e P
Package) X

FPGA Field Programmable Gate Array 7 ] G 1R 51

GPIO Gowin Programable 10 Gowin 1] g 8 A & A

[]=] Input/Output Block i N B LR AR

LQ IISSEKZ(QIJ_;))W-proﬁIe Quad Flat LQFP &3¢

LUT4 4-input Look-up Table 4 NI

MG MBGA(Micro Ball Grid Array Package) | MBGA &%

PG II;SCCE(,:;F;I)astlc Ball Grid Array PBGA %

PLL Phase-locked Loop B

QN QFN(Quad Flat No-lead) QFN #}%

REG Register T

SDP Semi Dual Port 16K BSRAM 16K X 1 BSRAM

SDRAM Synchronous Dynamic RAM [Fl25 s S N AEAE 2%

SIP System in Package RGP B3

SP Single Port 16K BSRAM 16K i 1 BSRAM

SSRAM I\Sﬂr;?]cqigx Static Random Access A T B A L i B

TDM Time Division Multiplexing o> 52 H

uG UBGA(Ultra Ball Grid Array Package) | UBGA #3&

DS226-2.5
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5 KA Tt 5.4 TARSHH Rt

54 FIRZ SRR

P PG AT AL BRSO, AR IR P AT AR AR 58 e sl 3
W EHES A A:

Mk www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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