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= SCRRRUE S B 1 RL R O X ] - XFJTAG iR B
5N - ¥ 4 Fh GowinCONFIG it & ##
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1.2 FRERYISE
* 1-1 FRIERYIE
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i 2 B FAI(PLLS) 4
I/0O Bank &%k 8
B K GPIO % 384
ZHE 1.0V
!

(A SRS B SEAF, f5e2 30FF 4 DM

R12FEMOMATETIR

B R Memory K8 | 7% K Al A i) PLL
EQ144(1 GW2AR-18 | SDR SDRAM | 32 bits | 64M bits
EQ144P12 | GW2AR-18 | PSRAM 16 bits | 64M bits | PLLLO/PLLL1/PLLRO/PLLR
EQI44PFT | Gw2aR-18 | PSRAM 6bits | 64M bits |
QN8s8 GW2AR-18 | SDR SDRAM | 32 bits | 64M bits
QN8P | GW2AR-18 | PSRAM 16 bits | 64M bits | PLLL1/ PLLR1
QNBSPF@ | GW2AR-18 | PSRAM 16 bits | 64M bits
EQ176 GW2AR-18 | DDR SDRAM | 16bits | [2M | PLLL1/PLLRO/PLLRY
P
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1.2 P2 RhE B IR
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o R4 GW2AR #%I FPGA P2 dhEH L KA S 7, 1ES% 41 S8Fms.
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& T
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4 2-1 5 GW2AR %751 FPGA 7 fh 45 fm i B, GW2AR N R G2t
BAH (SIP), SR T & a5k GW2A 2751 FPGA 7= i BAFRE R o 17
it P R RIUREA 15 2 W, 2.2Memory .

GW2AR &t N IR A R TR SR S R 1-1. SRR — 1
BEETCRES], SMELRS NG AREL(10B), #HEPIR T FAS AL A

(BSRAM) il H7 {5 54 BEEE DSP. PLL #URAT P ik

GW2AR #7571 FPGA 7= il JE A (1) 20 i 43 vl i B D g 76 (CF U,
Configurable Function Unit)F1 7] it & 12 % 5.5t (CLU, Configurable Logic
Unit). ZEZENEBAIRAT . I REARS ], ANF R 2 E AT HOR 3 oA
[F. FEATERNESH 2.3 AL EIHRE R IT.

GW2AR %% FPGA /=it 1/0 g/ A fEgsAF4hE, LA Bank L7
¥4y, 3534 8 4~ Bank, #ri% N BankO~Bank7. 1/O ¥R 37 157 2 Ff T b
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2 SR

2.2Memory

#, 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
PRERER . AN ENE S % 2.5 HORE 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), #™ 18 7L AR (multipliers)fl— > ZH A\ I HAZ
HIZHHIC(ALUSA). TEANTTRHE S 2.6 BUr (s 5 A3,

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 BIAT 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

DS226-2.3

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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2.2Memory

SR RN ERER
4,096 kill# & #1/64ms
3.3V +0.3V ft i A R
® LVTTL B

Y
(8 4F LR IE S %R 3-2,
Bk
GW2AR %741 FPGA 7= 42 i ) SDR SDRAM 2 —/N i 1) CMOS
5 DRAM & F, &5 64Mbits. SDR SDRAM P4 #4545 U4 BANK,
4~ BANK K/NA 512K x32 bits, 4/ BANK Hi 2,048 17 x 256 %1 x
32bit MIAFERERE SN N . SCIRF R E A S A E e A AR, AP B R R
IR aE A B R KK ERIT], SDR SDRAM AR HE i4% B ) H 4 K 22 I 5 2 72
FNBE . BRER TR B AT S, A)E T DL T e S R . 1
FEEEEREKE 1. 2. 4. 8 FE MR, 7 DA AF
MR EER . REE T IR R AT s L, THFE FEAE SR AR
R 5 R 5. SDR SDRAM 45 H sl #H Thee & B bl#E Theg, tbsh, ek
BET AR RS, P ] DLk B & 18 AR U AE R G Ak B A -
SDR SDRAM # [ ff L HL & 2 3.3V, #%4% SDR SDRAM (1 BANK
W R A E F) 3.3V, 1E4I{E BiE s % £ 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

DS226-2.3

it

AR 250MHz/200MHz

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

N R DI RE

DM S %EiE N 0

E SR E R E

4,096 il Hr & #A/64ms
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2 SR

2.2Memory

® 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 £ DIt HL A 2.5V, %2 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

DS226-2.3

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 HL R4 1.8V, #E#: PSRAM ] BANK Hi % 75 £ [#
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2 LERIAA 2.3 AL E DI RE T

EE 1.8V, FELIEEESEK 3-2,

E 2 SR SR IP Core Generator 33PN k/4MEB I PSRAM 75 il
2R 1P, FEHIEZS IP T DL H B 5E i PSRAM L HEWTUGAL, RS #E,
FH P i e 28 10 s/ B i P BRI AT, E40(5 B 2% IPUG525, Gowin
HyperRAM & PSRAM Memory Interface IP /7 15/ .

2.3 AIECEThEE AT

A]C B T RE FR G (CFU) AT AT L B2 48 3 T (CLU) 2 M il i o 2 4K
FPGA 7= i WAZ I R R A T, AN BB e ] | DY A m G B2 AR
(CLS) LA J AH S F ] it B AR 25 80 G (CRUYAE R, Hih = ANAT L B 38 e &,
AT N E R R (LUT) R A7 85(REG), HAh—AliEE e H
BEWANIEAERE, WE 2-2 s,

CLU Ay rl e B AR HAN GERC EONFR S RENLA AT, AT E VA S
. FAREH AT A BifFfdas. CFU EPEI’JTEEEE%@%T?FETEF“ 1%
SACE A ERR . FARH AT, FARENLAR A A A7 il 4 DU b
(RS

KT CFU M Z1R4IE R, 2% UG288, Gowin Mt & AL H T
(CFU)H 55 .

2-2 CFU &Hr=E

Carry to Right CFU g

CLS3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
CLS2 :
I
I
I
CRU :
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CLS1

CLSO

Carry from left CFU

B!
SREG 5 E R A LR A FRE, EBR G & U AR Y I F ik .
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2.4 f N AR

2 SR

2.4 BN ARR

GW2AR %741 FPGA 7= i i) IOB EZEAL$E 1/0 Buffer. /0 iZ4E L K AH
N FRIAT 2 YR B IC = AR5y . W N E TR, A 10B BT dE 7 AN 1/0
EHERC N AR B), BT IR E N —HZEZSE S5, W] IE RN IR

=
Tl E .
2-3 10B &R EE
Differential Pair Differential Pair
_ AL
 “True” “Compu\ 7 “True” “Comp” \
PAD A ‘ ‘ PAD B ‘ PAD A ‘ ‘ PAD B
A A A A
v v v y
Buffer Pair A & B Buffer Pair A & B
2 Y 2 Y 2 Y 2 Y
—H O —H O —H O —H O
o 6 o ® ¥ o o6 Bo 5 H
A A A A
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y Y Y [ Y
_|molmlo _[mo®mm 0 _|[mo/mlo _[molm 0
25853858 - 2E5ERER5E &
S 5S85v 5585 v &/585v S585 v
Q ~|Q Q ~|Q Q ~|Q ¢¢Q ~lQ
v v v
Routing Routing

GW2AR %741 FPGA 7=/ 10B K ZhRERR & .

® J:T Bank ) Vccio ML .

® ¥ LVCMOS. PCIl. LVTTL. LVDS. SSTL L. HSTL 2% fHi~F
Bt

® IR NAE T IRIEIN,

® LA 5 5 IR FL R I

® XA 1/0 AT ) Bus Keeper. F#ii/ i HiFH &2 Open Drain #i i
BT

® TRFIEIK

® /0 ¥, SDR #A L/ DDR &% fif .
241 ~243 53504 T 110 HAFFRAE. 110 248 K% 110 245 TAERL

X, FRTHNE AR FE LSS, 75% UG289, Gowin 1 4s FEiH

& (GPIO) /455 .

2.4.1 1/O BB EHRAE
GW2AR %1 FPGA 7=/ 1/10 145 8 /> Bank, 1K 2-4 fios, &4
Bank G #5711 1/O HJ& Vecio. Vecio AI VA% B N 3.3V, 2.5V, 1.8V. 1.5V
g 1.2V,

DS226-2.3 9(41)
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2 G4 2.4 f N A

£ 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 \

uegd Ol
aojueg Ol

GW2AR

| owuegol |
piueg Ol

\ 10 Bank5 \ \ |0 Bank4 \

GW2AR %741 FPGA /= i A Bank CHEARIM f EHIFHIZE, M4
A R PR 22 FEBEL RS A o 500 AL PH 10 B T SSTL/HSTL fa Nt , 72
Bank2/3/6/7 3+, Zr mPHE M T LVDS fi A\, {XAE Bank0/1 #1352
£F, Bank0/1 3#F 100 Witz 7r VUBCHLPH, 7L UG289, Gowin A4l
HE IH(GPIO)H " H5 4

Y
!

BB, SFTH GPIO XoumHA . WEkSs bir, BCESERUa VO RS R
MZIHA%EH] . Config #15% /O KRR HC B AL AIA A B Xl .

ANE ) 11O H N AR XS Vecio BOELSK, ik 2-1 1
% 2-2 7o
& 2-1 GW2AR A% FPGA =R #H0iat /0 XB K IMH AiEE B

ottt | gy | DK | ST | SRR L AEE ]

LVTTL33 B 3.3 4,8,12,16,24 | & 7,57 A
LVCMOS33 | i 3.3 4,812,16,24 | & % e AN
LVCMOS25 | Huifh 2.5 4,8,12,16 v 5 8
LVCMOS18 | i 1.8 4,812 2 7 S IEAN
LVCMOS15 | Huiff 1.5 4,8 = & 8z
LVCMOS12 | Huih 1.2 4,8 7 % 3

DS226-2.3 10(41)



http://cdn.gowinsemi.com.cn/UG289.pdf
http://cdn.gowinsemi.com.cn/UG289.pdf

2 G 2.4 B NH B R
o . | Bank WHIkEhEE ) | XFEW REFE |
VO ARt | BIIES | voo(v) | (ma) 7 Viees R4
SSTL25 | B 2.5 8 7 Py yezrEam|
SSTL25 I B 2.5 8 7 Py yezrEam|
SSTL33 | By 3.3 8 i Py ez am|
SSTL33 I B 3.3 8 i Py ez am|
SSTL18_| L eh 1.8 8 & 7 g
SSTL18_I BT 1.8 8 & 7 g
SSTL15 B 1.5 8 % I=A yeair |
HSTL18 | B Y 1.8 8 Zi B g
HSTL18_II B 1.8 8 % Py yeZ |
HSTL15_| B 1.5 8 % Py yeZr |
PCI33 B 3.3 N/A & o PC M
LVPECL33E | #4 3.3 16 i i fer R s AL
LCD i 73Kz
MLVDS25E Ehy 2.5 16 x = 55 %) 3% 5y 2% B2
|
e
BLVDS25E 4y 2.5 16 75 %5 iim Rk S8
. J=pop '5 e 1 A
RSDS25E x 2. R o
. ST S T
LVDS25E 4 2.5 8 % o
R g : 2 {4
o
LVDS25 =y 2.5/3.3 3.5/2.5/2/1.25 | %5 3 R A R
AL
JENF s T A
RSDS o 2.5/3.3 2 R R
9 : A I (4
LCD i 73Kz
MINILVDS Ehy 2.5/3.3 2 & = 5 %) 3% 5y 2% B2
|
PPLVDS 45 25133 | 35 % 7 ';jJC D 17 /7%
SSTL15D Ehy 1.5 8 & = ez am|
SSTL25D | Ehy 2.5 8 & = yezi o am|
SSTL25D Il | %) 2.5 8 o 4 g
SSTL33D | Ehy 3.3 8 & i yeZ iz AN
SSTL33D Il | 4 3.3 8 i o At N
SSTL18D | ZEoy 1.8 8 i o At N
SSTL18D_Il | #% 1.8 8 75? o e
HSTL18D | oy 1.8 8 i o At N
HSTL18D_Il | #4 1.8 8 o Eo Yz am|
HSTL15D _| Ehy 1.5 8 o Eo Yz am|
DS226-2.3 11(41)




2 G4 2.4 %y N AR

#+ 2-2 GW2AR &% FPGA =R HFRMA /O KB KI5 7k E

/O Hy NAnifE | B/ Bank Vccio (V) SCRFIR IR T e 7 2 VRer
LVTTL33 B Yt 1.5/1.8/2.5/3.3 & 4
LVCMOS33 B Y 1.5/1.8/2.5/3.3 & =
LVCMOS25 B Y 1.5/1.8/2.5/3.3 & =
LVCMOS18 B S 1.5/1.8/2.5/3.3 = o
LVCMOS15 B S 1.2/1.5/1.8/2.5/3.3 | /& o
LVCMOS12 B Y 1.2/1.5/1.8/2.5/3.3 | /& o
SSTL15 B 1.5/1.8/2.5/3.3 i &
SSTL25 | B it 2.5/3.3 o &
SSTL25 I B it 2.5/3.3 % &
SSTL33 | B Y 3.3 % &
SSTL33 Il B Y 3.3 % &
SSTL18 | B 1.8/2.5/3.3 % sz
SSTL18_lI B 1.8/2.5/3.3 % sz
HSTL18 | B 1.8/2.5/3.3 i sz
HSTL18_lI B 1.8/2.5/3.3 i sz
HSTL15_| B it 1.5/1.8/2.5/3.3 7 &
PCI33 B it 33 & 4
LVDS ZEoy 2.5/3.3 % 5
RSDS ZEoy 2.5/3.3 % 5
MINILVDS FE5y 2.5/3.3 4 o
PPLVDS FE5y 2.5/3.3 4 o
LVDS25E Z=5y 2.5/3.3 @ o
MLVDS25E Z=5y 2.5/3.3 @ o
BLVDS25E ZEoy 2.5/3.3 o o
RSDS25E ZEoy 2.5/3.3 o o
LVPECL33 ZEoy 3.3 % 5
SSTL15D ZEoy 1.5/1.8/2.5/3.3 7 5
SSTL25D_| FE5y 2.5/3.3 4 o
SSTL25D Il | %4> 2.5/3.3 4 o
SSTL33D | Z5y 3.3 @ o
SSTL33D Il | % 3.3 @ o
SSTL18D_| ZEoy 1.8/2.5/3.3 o o
SSTL18D_Il | 4 1.8/2.5/3.3 o o
HSTL18D _| ZEoy 1.8/2.5/3.3 % 4
HSTL18D Il | %4 1.8/2.5/3.3 % 4
HSTL15D _| ZEoy 1.5/1.8/2.5/3.3 o 5




2 A 2.4 I

2.4.2 /O B35
K] 2-5 & GW2AR &%) FPGA 7=/ ) 1/O 32 55 1 % N i 5843 o
& 2-5 /O BEHAN AL REE
TRIREG
GND |—
SER
[ o |mm <]
E- IREG
. | IDES ] IEM
ate [ | =
| o <=
# 2-3 KON
w44 I/O E1ip
GCLK A5 5
clm Input GCLK i N5 5 EE S % UG115
GW2AR-18 231F Pinout F .
ol | IO TMEEM NG S, BEEmAT
nput .
Fabric.
Q Output SDR #itr IREG #iHi{E5 .
Qo-Qn-1 Output DDR ##tr IDES #iif5 5.
e

[1] 24 Cl {E4 GCLK M Affi i, DI Q & Qo-Qnt AAEVE S 10 Hi NAh Hi 4 Fi .
GW2AR %741 FPGA 7= 5 (1 1/O 2 #8543t B 4 -
EIRIEBR

K 2-6 HIEiRFEE IODELAY. GW2AR Z % FPGA 7= M 44N 110 #)
£ |ODELAY #ik, MILFRMEL 128(0~127) B HIIEIR, — B HIIEIR AL
N 18ps.
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2 SR

2.4 f N AR

DS226-2.3

2-6 IODELAY ;REE

- DF

D! D E—
DLY UNIT
SDTAP [ »
SETN [ > DLY ADJ
VALUE [ >
AP AR il 23R 1Y) 7 2
® T,
()

SR, AT IEM BB ORI sh SO & O/ 20 E R 2

IODELAY A~Be ]I FH T 5 A A .

/O FfF#&

K] 2-7 3 GW2AR £ %] FPGA F= it 110 Zfisstit . GW2AR & 751
FPGA 7= i IR 110 #R At nl dmfE i N Z- /7 4% IREG. Hii i 77 /745 OREG
v Pz ) 27 A7 4% TRIREG.

2-7 GW2AR i I/O FE{/REE

CE

CLK

SR

WY

B IRIR

o o |

CE AJ A% A HEL P45 22(0:  enable)sl i P43 %% (1: enable).
CLK A LAZm AR A b Ty fil A B8R BT Al o

SR ] LA FE A R/ 5 1) SET/RESET 5 L%k (disable).
AT 28 0] AR AR N 2717 2% (register) B il & 2% (latch) .

WRF LB (IEM) 2 FOR RS 10y, A i@ A DDR #50. wnf&] 2-8

Fi7s o
& 2-8 GW2AR HJ IEM == E

CLK [ >——
DL >
RESET [ >———

IEM

——1{ > LEAD
——— 1 MCLK
—1 > LAG

14(41)




2 SR

2.5 YURER A BEHLAT fif At

R R 8% DES KSR fhigidk s
RN 1O BHESEAE T i f 85 DES, £&E T /0 BiEMNH
77 DES HLH 1% B B 1) 85 B B4 e (Clock domain transfer) iz
BT 2 AT WA EURE IR B (strobe) B I F I R S is e Bh B 1. B A
2517 3% (registers) FH SR B s L .
5 I G A S G R T RE
® FHNIIELN BB AL DQS KFATEIE KRR, WIREN T
DDR fFfifigs #2115
® X T DDR3 frfig a4 AniE, 7E152 DQS H-F(read-leveling) & xJ i di HE
HI|#2 FH (align);
® 7fiEH DDR i, 4 DQS.RCLK F T RFERT, Bt phis i it th 72
PEH
£/~ DQS #2fit WADDR /% RADDR 15 545 [F]— /N Ef A 5 I b el A A
B,
H{L2% SER Bk

BN /O AR 1A ) R AR SER B, FE% T 1/0 BHIR
ARSI v

243 /O IZEITEER

GW2AR %741 FPGA 7= i1 11O @S2 Fr 2 Fh TAERE A . &P T/ER
AT, VO(EL /O Z 553 T DAL & i i 5 5. BAES. INOUT
559 M=% E S (r =S 5 AES).

2.5 BUREHSBEH FRHE SRR

2.5.1 &7

DS226-2.3

GW2AR %71 FPGA /i fit 7 F & PRSI i ds 5. X
S figas TR IR BB HE S, UATHIIE, 734 FPGA BE%IH .
WA AHORE S BENIAE 52 (BSRAM). 7£ FPGA [§%1 4 BSRAM #5
b 34 CFU BIBLE .. 49/ BSRAM i i E 2 &5 18,432bits(18Kbits).
PR 5 FhigfEA R #im 82 Single Port, XU L1438 Dual Port, XX
Uiy 145220 Semi Dual Port, [EfL77fiasfi=X, WEM FIFO 247,

F 8 MHCRESBENAA G T P st ge v et 7R DR
/& BSRAM #2125 Fh ) e -
o 1 MBI KA E N 18,432bits
® 4R IAF] 380MHz({E Read-before-write 3 N 230MHz)
® Him [1#i5{ Single Port
® XU 145\ Dual Port
® X [ #EX Semi Dual Port

15(41)




2 SR

2.5 YURER A BEHLAT fif At

PRALRIGAL Parity Bits

At e/ a A= ROM

By 5 N 1 23 36 fir

AR A B 47 #/E Mixed clock mode

Al YR A5 v % Mixed data width mode

TEX T LA (R 92 B SR~ 19 f BB DB Enable Byte
1E #1525 Normal Read and Write mode

5ei%J5 5 Read-before-write mode

iH 5 Write-Through mode

KT BSRAM B ZHE4HE E, W25 UG285, Gowin VR B
fit 2% (BSRAM) FH /' 5 7

2.5.2 FFiERECERT

DS226-2.3

GW2AR # 71| FPGA 7= i T HLIR B S BN LAT il #% vl SRR 2 P £ 5
B, N 2-4 Fis.

+ 2-4 FiESSACETIER

By AR Xy AR Bhy X ity 1 455 5 R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K 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
BimO#ER

B R R AT S04 2 FhisfE s (bypass #3UAN pipeline #ix%) il 3 f
A (normal 3. write-through 13\ A1 read-before-write )., 7EH
o AT, BSRAM 7] BLAE— Mt BSRAM #7328l 5 #1F. £S5
EAE, B ANRIEIE S5 3] BSRAM HMH . 4% H %77 4% 5% 4% (Bypass)
I, ST HILLE (Rl — N B ) B

T B AR 3 ) i AT P S M e iR 15 2% UG285, Gowin {7 fifi 2%
(BSRAM & SSRAM)H S #555 .

MmO

i AR AT S 2 Fhisii st (bypass B pipeline ) Al 2 Ff
R (normal AT write-through #5830 o ]S 5 /i 1 44«
® i i I R e AE
® AN I R S A
® (LA — N NS

16(41)
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2 SR

2.5 YURER A BEHLAT fif At

!
TR F St ] — bt ik 7 B AT 5 S

T R AR R o s & B S iR i 5% UG285, Gowin 124
#2(BSRAM & SSRAM)H S #5155 .

P QR

P L] S 8 2 PPl (bypass B0 pipeline Bi) #1 1
MERZ (normal #20) . D X 171 ] 37 57 [E] B A 3 F0 S A, (2 56 6] —
Ao ARG S #8E, R AmAE, B imHEk,
YE !
ARt ] — i 7 B3 4T 35 5

T Oy X R 2 o 11 7 23 P A e difiid i 2% UG285, Gowin 7
%22 (BSRAM & SSRAM)H " #5Fd »

HigiER

BSRAM it B il R i fEfig s pii s . P nlld e g ge v da Ak Sc i, @
w1k W e R as . P 7 ZE3 40t ROM N ZE, mAVIUG
et . (E 28 b HL R R I SR 5 ) G A R AR

1 BSRAM 1] it & i — 1> 16Kbits ROM. & T H iz = i L 8 &
B K PEAN R IR TE S UG285, Gowin 1A% 22 (BSRAM & SSRAMYH f' 15
Mo

25.3 Gl E S HIEREEEE

DS226-2.3

GW2AR %1 FPGA 77 il I HUIR i 25 BE LA i 2 BB v 7 1R & 2
2R B FEERAE . 7000 VR Dy X AR T, 3RS R 55 v DAAS
A, {HEE%IER 2-5 F1% 2-6 KL E N .

R 2-5 X R A IS B R A E SR

" B
K H
16K x1 | 8Kx 2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16Kx1 | * * * * *
8Kx2 | * x * * *
MK xd |+ x * * *
JKx8 | * * x * *
1Kx16 | * * * * *
2K'x 9 * *
1K x 18 * *
!

PRIEN 7 RN SRR

17(41)
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2 LRI 2.5 YUIR g S BE LA fifs A5 Bk

& 2-6 R R EEERERERLETIFR

¥ 1
L
16K x1 | 8Kx2 |4Kx4 |2Kx8 | 1Kx16 | 512x32 2Kx9 | 1Kx 18 512 x 36
16Kx1 | * . . . . .
8K x 2 . . . . . .
4K x 4 . . . . . .
K x 8 . . . . . .
1Kx16 | * . . . . .
512x32 |* * * * * *
2Kx9 * * *
1K x 18 * * *
!
o IRIEN 7 MFRIRLFFIIBIA.
254 RRIUTHHRE

P R PCR B S BEN L7 i 2 5 0t BSRAM W & 7RIS ACE . R4
THRIER O AL AT IR SR AL, BT DL R AE it i dh

2.5.5 EH#R(E
® T MHURESFEHL S N 2R I R BN
® A AR T IR I LR 2 AR T P T g
® LR,

2.5.6 BSRAM R

BSRAM 3 #F 5 Pl fERIN, A3 2 P /e %15 Bypass
Mode, Wi/kZkit: Pipeline Mode)Ail 3 fih ‘5 e fF AR X (1E % SR .
Normal Mode, i#E#: Write-Through Mode, JGi/5 5. Read-
before-Write Mode).

IERAEES
Al A A s AN S A A7 A A BSRAM 32 H 8
FAKGHER
FEFD G NAFA Ay, P S A A7 s o Aol SORpR0E 98 Bk
36 i,
FH R

AE A, BRI A G2 (Memory Array) i i .
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2 LRI 2.5 YUIR g S BE LA fifs A5 Bk

2-9 Bgm0, HaRiw O & Niw ORR THRKERN

E—
gll) Input j> Memory Pipeline
Register Array E Register E bo

WRE ——»

w L[ =

OCE
——1ADB
S InpUt
CLKA i
Register
DIA T Input —— Memory
Register Arr CLkB
ADA T ay
ﬁ Pipeline |
Register |
<4—O0CEB
DOB
DIA T —1DIB

ADA —— Input

—— Input —1ADB
WREA——» Register

Register [ ¢———— WREB

Memory
CLKA Array

CLKB

A
X
P

Pipeline <,\: Pipeline
Register Register |[«—— OCEB
OCEA—p

DOA DOB

BHRIEEN
EFEHER

Xf A AT IEE S4AE, m D R4 R AL . BABIEA S
PRAE S 3 11

EEHEK

MRS, X — i DT S ERAER, 5 NEE 2 DU e 1) 4
t

SiE A

FEBEREICT, b AT S ERAERY, TR A B 2 H B i R
ftt, BB AN T,

DS226-2.3
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2 SR

2.5 YURER A BEHLAT fif At

2.5.7 Bt
% 2.7 Bl T A< F] BSRAM K5t AT {4 F f bl i 2t

R 2-7 PR EYIR

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

P 2-10 SR 7 AE X0 AR Aoz i P B AR S, B D 8 —
ANPRSLE B, CLKA 53 1 i 1 A KT A 2747 8%, CLKB {5 5% 1 i
B T 24725

2-10 JR 2R PR
WREA WREB
ADA 1 ADB
Input Input
DA [ . [ — 1 pu
Register Register [N~ DB

Memory
CLKA Array CLKB

Output
DOA ¢ ’i OquUt ﬁ P :‘ > DOB
Register Register

WREA WREB

IS RN

2-11 R 1 AE DX AT B3 5 I g AR 2. B i &
Bl I PR (CLKAYE S92 13m0 A MBS, Sibhb i/ 548
AEfS 5o I PR (CLKB){SE 542 1 m I B (U3 A . Btk AL Re (s

Fo
& 2-11 EERHER
I |npUt
Register
Input Memory
CLKA —» . 1 CLKB
Register Array
j> Pipeline |
Register |

DS226-2.3 20(41)




2 SR

2.6 My a5 Ab 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

po (=] OutPut ]
Register

WRE

2.6 BFESHRIRLR

2.6.1 B/t
GW2AR %51 FPGA 7 il h# B A 5 1) DSP BB . =3k
(¥) DSP fift ik 75 ZE v 2 H P B stk e 5 5 AL BERR K, W FIR, FFT X
1145, DSP HAKFHaefee . WIREFMH R IFRE A
DSP 2 M T
® 3T ERFILAE (9-bit, 18-bit, 36-bit)
® 54-bit MIHA/IEHIZH HIT
® = afedkids T LA I HE wE
® IfLF 4% (Barrel shifter)
® i S B E I N I (Adaptive filtering through signal feedback)
® izH Ll H 3L IE(Computing with options of rounding to positive
number or prime number)
©  STHFET AT de iy N 55 K A HY
BB
GW2AR [ DSP BHeHESI LUAT 7% 2040 #5165 A FPGA [ 31, &4
DSP £ & AN T, BN BIT & AN INE 25 (pre-adders), 4
18 £ ffy3feiZ: 25 (multipliers), F1—> = N SR AZ #3558 5 (ALU).
DS226-2.3 21(41)




2 LA 2.6 55 A AR

Gop b

DSP Z e &P/ RTINS, sLELTn. UM ALThaEe .

A2 AL T 22 B oC Bl st , A PN A\ it -
® J4T 18-bit #i A\ B E{ SIB;
® 4T 18-bit #i A\ A E{ SIA.

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

SR FPGA P2 RGN gs vl AE N Th R o, S RF O-

bit £7 %% F11 18-bit {37 %
e k7%

Feyk 2 (multipliers) . T RTINS 2 5, FSkSCEI Lz 5., LAl LA
BB A 9x9. 18 x 18. 36 x 18 5K 36 x 36, i N\ it Al H vt 45 7 r 2 A7 9%
PSS AR . — AN 22 e R B A
® —/ 18 x36 ik,
® 18 x 18 Feitos,
® U/ 9x9IRiERE,

PN ZE B e ] DU E i — 1 36 x 36 ik .

EREEERET

G4 DSP 204 & —A 54 fif ALUS4, SIS T Re i —5hn
o, a0 N it AT H i 0 S R A A7 A R R 55 AR 2. SRR Th RE AL
® IRLAHEBEO. B A FEEE B AR IS H
® IRVLE I EE/0. B B ML C Bnykkikiz &
® Bl A. HdiE B MiEAL C nikiEiz

2.6.2 DSP #{EER AL E
AN S ALUSEL[6:0]F1 ALUMODE[3:0]7] 523 DSP £ fli i
PR

® IiL A (multiplier) Bz
® Jfevk Bl hn4s (accumulator) i =
® JevksRA R AR
KT DSP M Z1#4if5 5, 1= UG287, Gowin H= {5 5 AbFE 2%
(DSP)HI /' #E i -
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2 SR 2.7 W

2.7 BF4h

I Bh BIR AT FPGA St REfI R 2 0 E 2. GW2AR %741 FPGA
Feimbe it T E H e R A N4 (GCLK), B EEIISHMIAE RIE. BT
GCLK %JF, 424t 78R (PLL). &iid 4 HCLK A1 DDR f7fif#s = 1
Bz et 80 DQS 250 £h B YR .

2-13 GW2AR FHh#E

DLL_ I/0 Bank0 1/0 Bank1 DL
o T B B [ | re
PLL PLL
5 Es
o w
5 )
2 S
PLL PLL
L GCLK |
MUX
| |
5 | =F
@ w
5 )
) 5
|| | PLL pLL |||
o | PP W D] o
8 /O Bank5 /O Banké RB

D /0 Bank DEDQS I-HCLK
2.7.1 £ [/ RLE

GCLK 7&£ GW2AR 7= i 4% 3 R4, 2 ANUANGIR, SRR 8
A GCLK M%% . GCLK F Ry e i e I 0, 355 5 FH 1) BB i N A5 0 R AL e A5 2 %
P, A I i & B S AT B PR R

2.7.2 BRI

BYURH IR I A — B S g il B S, AR BAH 2R (PLL, Phase-Locked Loop).
FIFH AN () 225 I B S5 45 11 2R B PN R 35 15 5 I ZE FAH A7

GW2AR 7= i ) PLL #EELREAE 2 (L 0] L& OB SR, @i e & A [H)
(K] 2 B0 DAHEAT I R A 38 U B (5 A0URN 20 400) . AR A3 . (5 2 b B 45 1)
fe.
2.7.3 SiRATHh
GW2AR %741 FPGA 7= i 1 i i 8 HCLK 7] PASZ 5 110 5E s M RE
AL, 2T 1 VERHIRR B [R5 B AL e I w1, aniEl 2-14 B
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2 5N 2.7 W

% o

2-14 GW2AR HCLK =~ EHE
HCLK HCLK
BankO Bankl1

HCLK HCLK

Bank7 T i i J—V Bank2
HCLK J HCLKMU% L HCLK
Bank6 81 Bank3

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

& 2-14 T LLE ], miEm e HCLK [ aa —4 8:1 ) HCLKMUX
i, HCLKMUX BE¥4Tf—/ Bank H (1 HCLK B i35 5 12 21 Ho AR AT f]
—/~ Bank H1, iX{#i153 HCLK s FH 58 0 = i .

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

® DHCEN: ZhAH S sh e, ThaeslT DQCE. mzhzs
AT TE 12 P i 5 5

® CLKDIV/ CLKDIV2: @&t spdifish, 4 Bank 73—
CLKDIV. A=At N4t Al A — Sk 40 it b, T 10 248 T4
R

DCS: #ha 1 m il Bk 588
DLLDLY: ZhZSuER i, T4 FH e B N i i 20 s
=

2.7.4 DDR FHESFEOR#HEE DQS

GW2AR %741 FPGA 7= i i) DQS B4t 1 4n N 1 Thgek 32+ DDR
TFAE 5 T PR B b 75 K

® L DQS N, BIPILIHE B 1/4 ML

NHINGAT SRS 4R

N HESIE S I A S

#efit DDR #aj th I 145 5

3.+ DDR3 5 H s 2 )

DQS BB Fp AR, AR A2 AR 10 5 I 75K

KRN IR e U & DDR f7Aif 4582 DRG0 ikt b
DQS %55 Z 415 B 2% UG286, Gowin K4 7 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, M e, BEREM sl em B HNES .

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 . FHS, GW2AR 281 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. 41 kHES % UG290, Gowin FPGA F= 4w iE il & F it .

211 F&ETE

GW2AR #%1| FPGA 7=t Wik 1 — N Wik, it ey MSPI
g AR AR B B, i R B 3R 2-8 R . A N R 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.

!

R BR¥ Param NESY, TEEA 2~128, RXFHEL.

& 2-8 K AR A M L 31 1 T

B | R LN Wi B | R

0 2.5MHz!" 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz

3 6.0MHz 11 9.6MHz 19 25MHz

4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz?!
!

o [T A mdRER I Ay 2.5MHzZ. .

[2]1125MHz ANid& AT MSPI 4R =
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3 U 3.1 LARSAF

S

VE!
SRBAEAEFE I AR S A S AR VAR N i s o, S AR S R AR Y0 L P i A it
2%, FnERERATRENTA SR ) LAR 2 X AR T A 00 1 5% LAE

3.1 TIeFH

3.1.1 &xtmATEE
= 3-1 xR AER
R Eiba BAME | KA
Vee LN -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 H &M -0.5V 3.75V
Storage Temperature it A7 E -65°C +150°C
Junction Temperature ghi -40°C +125°C
!

[MFCH-2V &2 (Vinvax + 2) V B f R b, RKFSER)E]<20 ns.
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3 R 3.1 TAEHM
3.1.2 #HEFETEEE
R 3-2HET/EEE
ES iR wR/MA >IN
Vee H 0.95V 1.05V
VcePLLLx e B AR AL 0.95V 1.05V
VeCPLLRx A B AP L 0.95V 1.05V
Vcciox I/O Bank HLJs L [ 1.14V 3.6V
Vcex i B 2.7V 3.6V
Ticom %ﬁ(.ﬁﬁﬂé& ) . . 0C +85°C
Junction temperature Commercial operation
TunD é‘é‘{%(iﬂké&) . . -40°C +100°C
Junction temperature Industrial operation
E!
AR R ) At R VRS 21 2% UG 115, GW2AR-18 231 Pinout Tt
3.1.3 BiF LFAHI#
% 3-3 iR EARE
B i w/ME BRE - PNIE
Vce Ramp Vee EFHRER 0.1mV/ys | - 10mV/us
\R/)c;cr;;]oéVch Vceio #l Veex EFHREE | 0.01mVips | - 100mV/us
!
o A HIEM EIA R LI,
o (EWRITIRBCENT, Fr A AHEIEATE EAER 3-2 g W TAREE N . AETAEE
PR R IR e R R AR AR, S L AR E
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3 HIARE 3.2ESD fE
3.1.4 #IER Y
R 3-4 PARR T
2| R XA 1/0 7Y S INIE
AR E YA
I BTG 0<Vin<Vin(MAX) 110 150uA
(Input or I/O leakage current)
fan N FEL IR TDI,TDO,
I 0<VIN<VIH(MAX 120uA
S (Input or I/O leakage current) IN<ViR( ) TMS, TCK .
3.1.5 POR %514
% 3-5 POR HE#RfE
R ity B S wR/ME PN
~|vee 0.7v 0.88v
POR HiJE ffi Egi‘:‘fr on reset ramp up 1P yceox 2.1V 2.6V
VCCIO 0.85V 0.98Vv
&b
3.2 ESD Mgk
& 3-6 GW2AR ESD - HBM
= GW2AR-18
EQ144/EQ144P/EQ144PF HBM>1,000V
QN88/QN88P/QN88PF HBM>1,000V
EQ176 HBM>1,000V
% 3-7 GW2AR ESD - CDM
s GW2AR-18
EQ144/EQ144P/EQ144PF CDM>500V
QN88/QN88P/QN88PF CDM>500V
EQ176 CDM>500V
3.3 DC BB S5t
=
3.3.1 #FT(EEE DC B S %4
%R 3-8 HFTIESEEA DC B SHE
2| fhk M w/ME SR PN
™ /0 # NI B (Input | Vecio<Vin<Vii(MAX) - - 210pA
’ or I/O leakage) 0V<Vin<Vccio - - 10pA
/0 _EHi HLL(1/O
Ipu Active Pull-up 0<Vin<0.7Vccio -30pA - -150pA
Current)
/0 N HIR (/O
IPD Active Pull-down ViL(MAX)<Vin<Vccio 30pA - 150pA
Current)
S ARFRHR LI RF
lsrLs | ZE2HE I (Bus Hold Low | Vin=ViL(MAX) 30pA - -
Sustaining Current)
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3 U

3.3DC HHHE

YRR | iR F1E w/ME L Rith) S ON|
S B PR A v T IN
lers | ZEHE7AL(Bus Hold High | Vin=0.7Vccio -30pA - -
Sustaining Current)
A ARFRAC LI
leHio | Z VR (Bus Hold Low | OsVin<Vccio - - 150pA
Overdrive Current)
Sl R R AR v R P INE
leiHo | #HLI (Bus Hold High | 0ssVinsVccio - - -150pA
Overdrive Current)
Sl ORATF fih A S IR
Veur | J&(Bus hold trip - ViL(MAX) - ViH(MIN)
points)
110 H4(1/0
cl Capacitance) SpF 8pF
Vccio=3.3V, Hysteresis=L2HM2 | - 240mV -
Vceio=2.5V, Hysteresis=L2H - 140mvVv -
Vceio=1.8V, Hysteresis=L2H - 65mvV -
Vceio=1.5V, Hysteresis=L2H - 30mvVv -
Vccio=3.3V, Hysteresis=H2L[H21 | - 200mV -
JAIRIm(Hysteresis | y/o0=2 5V, Hysteresis=H2L - 130mV -
Vhyst | for Schmitt Trigger ~ _
inputs) Vceio=1.8V, Hysteresis=H2L - 60mv -
Vceio=1.5V, Hysteresis=H2L - 40mVv -
Vccio=3.3V,Hysteresis=HIGHM? | - 440mV -
Vceio=2.5V,Hysteresis=HIGH - 270mvVv -
Vceio=1.8V,Hysteresis=HIGH - 125mvV -
Vceio=1.5V,Hysteresis=HIGH - 70mV -
!
e [1] Hysteresis="NONE", "L2H", "H2L", "HIGH"#% /=<1t EDA f¥J FloorPlanner I_E A i%
# 1/0 Constraints ][] Hysteresis &1, 135 /727 I SUG935, Gowin Wil ##E%)
HRIEF .
e [2]JF)3 L2H(low to high)i& K~ Vin #42 &1 Vivsts )8 H2L(high to low)iE ik /R
ViL 8 B Vivsts HIGH R AR IF 5 L2H Al H2L &350, B Vivst(HIGH)=
Vhvst(L2H) + Vhvst(H2L). HorEE W R RR:
- ZVlH (L2H on)
Vi (None) = Vi (None) i
> Vi (H2L on)
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3 B A 3.3DC 1
3.3.2 BaASHLR
R 3-9 BSER
ZFR ik R s RfE
lcc Core HJFH(Vcc=1V) GW2AR-18 70mA
lcex Veex HLJR B (Veex=3.3V) GW2AR-18 15mA
lccio I/0 Bank HLJ& Hiit (Vecio=3.3V) GW2AR-18 <2mA
¥
MAR ATy 26, HE% C8/I7.
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3 U

3.3DC W AUFHE

3.3.3 /O HFTERHY
& 3-10 I/O #HEFETIEEH
e TR A9 Vecio(V) HINITRIH) Vrer(V)

- wOME | MUAYE | mKME | smAME ) BURME | RORE
LVTTL33 3.135 | 3.3 3.6 - - -
LVCMOS33 | 3.135 | 3.3 3.6 - - -
LVCMOS25 | 2.375 | 25 2625 | - - -
LVCMOS18 | 1.71 1.8 1.89 - - -
LVCMOS15 | 1.425 15 1575 | - - -
LVCMOS12 | 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1575 | 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 | 0.9 0.969
SSTL18_II 1.71 1.8 1.89 0.833 | 0.9 0.969
SSTL25_| 2375 |25 2.645 1.15 1.25 1.35
SSTL25 |l 2375 |25 2.645 1.15 1.25 1.35
SSTL33_| 3135 | 3.3 3.6 1.3 15 1.7
SSTL33 |l 3135 | 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 1575 | 0.68 0.75 0.9
PCI33 3.135 | 3.3 3.6 - - -
LVPECL33E | 3.135 | 3.3 3.6 - - -
MLVDS25E | 2.375 | 25 2625 | - - -
BLVDS25E 2375 |25 2625 | - - -
RSDS25E 2375 |25 2625 | - - -
LVDS25E 2375 | 25 2625 | - - -
SSTL15D 1.425 15 1575 | - - -
SSTL18D | | 1.71 1.8 1.89 - - -
SSTL18D_ Il | 1.71 1.8 1.89 - - -
SSTL25D | | 2375 | 25 2625 | - - -
SSTL25D Il | 2375 | 25 2625 | - - -
SSTL33D_| | 3.135 | 3.3 3.6 - - -
SSTL33D Il |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 - - -

DS226-2.3 31(41)




3 WA 3.3DC HA
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 AR 3.3DC H R
[1]IF—~> Bank i 10 1.5 DC HLL R § (4% source # sink): [7]—-> Bank firfi 10
[F1 RN BE KT n*8mA, n FoniZ Bank #7251 H 19 10 i .
3.3.5 4 I/O DC 54514
% 3-12 £5 /O DC B4
LVDS
EAs i WA 2% AT N Y N I X A
Vina,Ving | i1\ HE & (Input Voltage) - 0 - 2.4 Vv
FLAT T N HL % (Input  Common
Vewm Mode Vol tage) - 0.05 - 2.35 \
= LN\ T : ; B
Vo Z N 1B (Differential s A /M 4100 |- 4600 | my
Input Threshold)
i 1 N\ HLfE (Input Current) (P)?fwer Onor Power | . +10 LA
i H 7= FL T (Output High _
Vo Voltage for Vop or Vow) Rr=1000 1.6 v
a1 HH I F8 P (Output Low _
Vo Voltage for Vop or Vowm) Rr = 1000 0.9 v
Z5 14 HY FL S (Output Voltage | (Vo - Vow),
Voo Differential) Rr=100Q 250 [350 1450 |mV
ZE ALY HL R AR A Y
AVobp (Change in Vop Between - - - 50 mV
High and Low)
i Z = (Output Voltage (Vop + Vow)/2,
Vos Offset) Rr=100Q 1.125 1.2 1.375 |V
i H ZE AR 4k (Change in Vos
AVos Between High and Low) i i i 50 mv
_ . Vob = 0V a4
s R oo = OV PRI S | s |
i
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3 U 3.4AC JFRH5 1k

3.4 AC FFx4si4

3.4.1 CFU <454
%% 3-13 CFU I FES#
" TS X
SR | Rk - L
Min Max
LL““—CF LUT4 %R (LUT4 delay) - 0.337 | ns
BL“T5—CF LUT5 #ER(LUT5 delay) i 0694 | ns
LLUTG—CF LUT6 #EiR(LUT6 delay) i 1.005 | ns
LL“”—CF LUT7 #EiE(LUT7 delay) - 1316 | ns
BL“TS—CF LUT8 #ER(LUTS delay) i 1627 | ns
B AL/ 52 A B A7 4 da ) [A] (Set/Reset to
tsr_cru . - 0.93 ns
Register output)
tco_cru | HBREZF A7 25 4 H B (] (Clock to Register output) | - 0.38 ns
3.4.2 BSRAM F4%5i4
7= 3-14 BSRAM K58
" TSR ‘
P s fihik = A
Min Max

IS b 381 52 b il / 40 e L S TR (Clock: to
tcoap_BsraM - 2.55 ns
output from read address/data)

D 1] 25 & ey ol
tcoor_BsrAM ] ol EJ—TZ‘?%&%JEHHT@(CIOCK to output | _ 0.28 ns
from output register)

3.4.3 DSP Fx4
% 3-15 DSP R FE&%
Sr———;
i ik BEFE | gy
Min Max

5 PN Sl
tcoir DsP HT%EI@.U%J)\—TE%%E@HTIE_J(CIOCK to output - 2.40 ns
from input register)

e 2137 7K 27 A7 2% (] (Clock to output
tcopr_DsP o . - 1.20 ns
from pipeline register)

5 A o T
tc00R DSP HT’%“F?'J?HUijﬁ%ﬁﬁﬁﬁTlEﬂ(Clock to output | 042 | ns
from output register)

3.4.4 Gearbox FF<$51%

%R 3-16 Gearbox BT FF&¥#
TBD
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3 U 3.5 YLk LI 7 b it

3.4.5 BIpF I/O FF R4
= 3-17 SpERFF L 4F M
csi7 C7/l6
/—; R E (5] > AN
=R vt 3 i Min Max Min Max R
. . Pin(IOxA) to
PI-LUT-PIN | binoxB) | GW2A(2AR)-18 | - 383 |- 459 | ns
Delay delay
ThcLkdy ggaL; ree | GW2A(2AR)-18 | - 082 |- 098 |ns
Tocikdy dGe(I\’;'y ree | GW2A(2AR)-18 | - 177 |- 212 |ns
I
MR % 4H: VCCI0=3.3V, VCCX=3.3V.
3.4.6 F @R X551
%< 3-18 FARIEFMESH
s i BH B/ME ARG SN
TR B AR
j?fggj A 10 1) o6 H5MHz 125MHz 143.75MHz
fmax ——e
S 2 LA 2 (L
A (400 | ) i, 125MHz | 150MHz
+100°7C)
A N
tor i SRR Duty | a0 50% 57%
Cycle
o .
toparT i/t B Period | g o) pp 0.012UIPP | 0.02UIPP
Jitter
3.4.7 SR FF 41
%= 3-19 PLL 4$514&%
28 HEEER A s w/ME NI
CLKIN 3MHZ 500MHZ
co/l8
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

3.5 mtsE OB FFArfE

GW2AR %741 FPGA 7= GowinCONFIG fit B 35: MSPI
R, SSPI##. CPU R, SERIAL #=R, HE4EEHES%Z UG290
Gowin FPGA ;= i Zm A2 fic & Tt -
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4 TR R

4.1 B4

4%%14% BER

KT 2B R R E R EE R, 3% 1.2 7 nmEESIXR.

A A T8 P 2 20 1 /N 5 16 O (Little Bee®) 1 Ik i 1F A R BE O ik S A3 AN [ .

T2 PR R A R AR FRIN, T C8/17 25, B i SR R B2 Tl gbsite, FrbL
[ 308 BT AR B e b s B () AT ML 8 (C)o - Tl ot il 100°C, b ot
R 85°C, BT LA IR — 0 F WA 7 sl 8 FH A s AR 8, A LV ZR N R
LM T

& 4-1 FEHRFERS - ES

Product Series
GW2AR

Core Supply Voltage

LV 1.0V

Logic Density
18: 20,736 LUTs

DS226-2.3

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

ES Engineering Sample

Package Type

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

QNB88P (QFN88P, 0.4mm)
QNB88PF (QFN88PF, 0.4mm)
EQL176 (eLQFP176, 0.4mm)

36(41)




4 TR R

4.2 Z3PFB AR R IR

4-2 B4 75 3ERE - Production
GW2AR - XX XX XXXXXX CX/IX

Product Series
GW2AR

Core Supply Voltage
LV 1.0V

Logic Density
18: 20,736 LUTs

N

L Temperature Range

C Commercial 0°C to 85C
I Industrial -40°C to 100°C
Speed Grade

6 Slowest

7

8

9 Fastest

4.2 st RFRA R

iz e PR A R BN TSRS S, Bl 4-3 Fs

DS226-2.3

4-3 SR FERARARG]

Package Type

EQ144 (eLQFP144, 0.5mm)
EQ144P (eLQFP144P, 0.5mm)

EQ144PF

(eLQFP144PF, 0.5mm)

QNB88 (QFN88, 0.4mm)
QNB88P (QFNS8SP, 0.4mm)
QNS88PF (QFN8SPF, 0.4mm)
EQ176 (eLQFP176, 0.4mm)
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ALU Arithmetic Logic Unit HARZ PRI

BSRAM Block Static Random Access Memory | HUlREF SN 25

CFU Configurable Function Unit A C B D) RE T

CLS Configurable Logic Section CIN s ="

CRU Configurable Routing Unit CIE i W

cs \Ié\/al_ccil(jgé;/Vafer-Level Chip Scale B P

DCS Dynamic Clock Selector BNASI B RE A

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

DQCE Dynamic Quadrant Clock Enable BNA G RN B e

DSP Digital Signal Processing HEZEREY IS

EQ ELQFP(E-pad Low-profile Quad Flat ﬁ%t@%ﬁ@?ﬁ-‘;@lﬂﬁ)ﬁ%ﬁ
Package) g3

FPGA Field Programmable Gate Array 7 ] G 1R 51

GPIO Gowin Programable 10 Gowin 1] g 18 A & A

OB Input/Output Block i N B LR AR

LQ IISSCI:;(QIJ_;))W-proﬁIe Quad Flat S 5 o S 4 3

LUT4 4-input Look-up Table 4 NI

LUT5 5-input Look-up Table 5 NE IR E

LUT6 6-input Look-up Table 6 MNEIRE

LUT7 7-input Look-up Table 7 HINERE

LUT8 8-input Look-up Table 8 MINEIRE

MG I\P/I:CGkgélg/l)icro Ball Grid Array TR BB I B 2

PG ES&(,:;I:I)astlc Ball Grid Array S BRI 1) 25

PLL Phase-locked Loop BAH PR

QN QFN(Quad Flat No-lead) VU757 Vo 5| s e

REG Register WA

SDP Semi Dual Port 16K BSRAM 16K T X 11 BSRAM

SDRAM Synchronous Dynamic RAM [F] 2 B AS B LAF A 2

SIP System in Package RFY

SP Single Port 16K BSRAM 16K H.ii; 1 BSRAM

SSRAM I\S/Ir::;igrwy Static Random Access AT AL

TDM Time Division Multiplexing i3 52 H

UG UBGA(Ultra Ball Grid Array Package) | 15 U ER 2 51) 5 2
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