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1 RTATFM

1.3 RiE. SiMgiE

&R 1-1 K& GEREIE

RiE. 4ilg1E | &/ Epd

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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2 77 2.1 R AR

mo Sk GW2AR R%1 FPGA 72 i A2 & o SR R BRO R e — L™
i R RGBT, A GW2A RFHEARE FER T EE AN
SDRAM s Fr, [FI HA GW2A R4 EMEREN DSP %, =% LVDS
B LA CE S 1) BSRAM i a8 B, 1 8 Py ik (1) B IR A5 BOAS 81 110 FPGA
ZRRILL K 55nm T 2E GW2AR & F T & AR A B 3756 o

moE SRR I M TS B EEER ET— R FPGA T RS, 3
FF GW2AR %71 FPGA 7=, BEfE5ER FPGA 256, fifm. Mgk, P4
PR B T 8 — T AE .

2.1 FFEtiA
o (KIikE
- 55nm SRAM T. 2
- FHE: 1.0V
- CFR BB ASAT IR

o £E1 SDRAM R4k &) 4500
o EFZFN1/O HL P FRUE
- LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/18 1, Il, SSTL15;
HSTL18 I, Il, HSTL15 I; PCI, LVDS25, RSDS, LVDS25E,
BLVDSE
MLVDSE, LVPECLE, RSDSE

- RS 5 RIR R L I
- ¥FHEF4mA. 8mA. 16mA. 24mA ZEIKBNREE
- R4tH S S Slew Rate 1)
- PR S S R F R T
- WA 110 FRAEAT ) Bus Keeper. i/ N4 HiFH & Open Drain
fy L T
- CFRIEIR
o kAt DSP Btk
- R ETE TR
- S 9x9, 18x18, 36 x 36bit [KFRIEIBH A 54bit Zhnas
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- XFFZ AR I

- CRFEAAERUUK RN 5 R T e

- Thnis E LI UE A8 D fe

- XERRIERA T AR

F B AT AR BT

- 4% LUT(LUT4)

- SCHPRBAL AR AT AR A O AT AR A
SCHE 2 PR S B A AT LA it 48

- SCREXG T B AR B X S 2
- XFFTFEfERE

e RiEM PLL BTYH

- SEBUN BRI o SATAR RS

- SR PR TR

o ZEML B

- CRFJTAG B E R

- 3(FF 4 B GowinCONFIG Al B #ixl: SSPI. MSPI. CPU.

SERIAL

- SCRPEEEIR SO INE 2 e B B

2.2 FRIERYIFR

*® 21 =RERTIR
A GW2AR-18
BB I(LUTA) 20,736
A7 (FF) 15,552
AN ‘jl_? ﬁ ‘ L2
HUR i & FENLAF i
BSRAM(bits) 828K
POk ST 25 H 46
BSRAM()
SDR / DDR SDRAM(bits) 64M / 128M
PSRAM(bits) 64M
ek 2%(18 x 18 Multiplier) 48
R Z MR 1(PLLs) 4
I/O Bank %k 8
A 1/0 % 384
R 1.0V

!

(A RSBSOS A, 52 3R 4 DMURE
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2.2 77 infE B AR

%= 2-2 GW2AR-18 3R

g i Memory K8 | £ % BE Al PLL
LQ144!1 GW2AR-18 | SDR SDRAM | 32 bits | 64M bits
EQ144!1 GW2AR-18 | SDR SDRAM | 32 bits | 64M bits
PLLLO/PLLL1/PLLRO/PLLR
EQ144PM2 | GW2AR-18 | PSRAM 16 bits | 64M bits | 4
BQI44PF | Gw2aR-18 | PSRAM 16 bits | 64M bits
QN88 GW2AR-18 | SDR SDRAM | 32 bits | 64M bits
QN88P [ GW2AR-18 | PSRAM 16 bits | 64M bits | PLLL1/ PLLR1
QN88PF 12 GW2AR-18 | PSRAM 16 bits | 64M bits
. 128M
LQ176 GW2AR-18 | DDR SDRAM | 16 bits bits PLLLA/PLLRO/PLLRA
EQ176 GW2AR-18 | DDR SDRAM | 16 bits | 120V
YE!
e [1]LQ144 £ %1 EQ144 /| EQ144P | EQ144PF £25 1) Vecrut 5 Vee W EAE—
i, G RIES SR 4-2.
o [2] “P” #/rx PSRAM; “F” %7/x5 QN8SP/EQ144P #ilt, QN8SPF/EQ144PF i
TEE
#+ 2-3 GW2AR HEMFSXAF 1/0 58
& B8] ¥ (mm) R~ (mm) E-pad X~ (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 | 0.5 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 10 x 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)
!
o UM GW2AR #R% FPGA 7= it e 4 RAA S 17, #§3% 5.4 #Fdnd.
e JTAGSEL_N 1 JTAG &2 T /5% M, JTAGSEL_N 5| AT JTAG £ 4 /N5l
(TCK. TDI. TDO. TMS) AH[[FEIKEHA /O, MEHHESE N JTAG FH K 4 4
SIS RN 11O B RIS L. A4S 15 5% UG229, GW2AR % 7| FPGA /i #15-5
EHIFH
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& 3-1 Sl naE

/
/ l1o8| o8| [10B] [10B]| [10B| |10B] [I0B]
/
/
<«—— 1/0Bank0 & I/OBankl ——» ! ’ CFU ‘ ’ CFU ‘ ’ CFU ‘ ’ CFU ‘ ’ CFU ‘ ’ CFU ‘ -
CFU /
!
I CFRU - VI,( ’ ‘ CFU"CFUHCFUHCFUHCFU‘-
|
PLL | Block SRAM | | PLL |
Q CFU 1 g | ’ Block SRAM ‘ ’ PLL ‘
z DSP | A
T N
LN cu | 5! ’c ‘ CLUHCLUHCLUHCLUHCLU‘
Sl P | Block SRAM | pL Q] |
[ve) N od] |
t o
el CFU | PLL [ 2] | ’ DsSP ‘
~ + w
PLL | Block SRAM | osc !
J =T S J\ ’c ‘ CFUHCFUHCFUHCFUHCFU‘
\
CFU \
\
<—— 1/OBank4 & 1/0Banks ———» \ ’ Block SRAM ‘ ’ PLL ‘
\
\
\
\ ’CFU‘ CFUHCFUHCFUH osc ‘
\

Kl 3-1 & GW2AR %% FPGA F= &5 tniE K, GW2AR N ARG
BAH (SIP), SR T a5k GW2A 2751 FPGA 7= i B A o 17
fift 05 A REEAEEIR 76 2 W, 3.2Memory.

GW2AR #F N IR E I E M T RHE S5 %R 2-1. SR EE— 1
B TTRES], ANELE AN B (10B), #s RNk T S BENLIIE N 28
(BSRAM) il H# {5 54 BEEE DSP. PLL B#YRAT P dbdik .

GW2AR £ %1 FPGA 7= S FEA 4L 4 ol e & Th g %t (CFU,
Configurable Logic Unit). 7E&8F NI4T ZIFEREAES), ASFERER)
AT B GIBCARFE . FTECEIIREF G (CFUD ] DURL B & R
(LUT4) #ix, FARAZEBANAAEARE . FATERiES% 3.3 1L E

eI,

GW2AR %1 FPGA 7 i ) 110 SR> AT AE S F4ME Bl Bank Sy #L.4L
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3 G4

3.2Memory

R4y, 3454 8 /> Bank, #53E N BankO~Bank7. /O W& 557 3 £ Fl S AR
e, IR A TAER. SDR LAE#E. i#@H DDR #ix{f! DDR_MEM #
X HMHEEHESE 3.4 N\ i,

GW2AR #7%1 FPGA 7= i FIHUIRER S BEN LA it %5 (BSRAM) fEZ84F I
ERH R AT HES . — BSRAM [ %58 K/N R 18Kbits, 17 % Rl & A 201
BERE . PRNE BHE % 3.5 JURiB SN Ae i .

GW2AR #51| FPGA 7 il Wik 7 8715 5 AL B DSP. DSP fE4%
PR IE AT HES, A DSP B &M ZEHot, B ZE B S HAEIm
%45 (pre-adders), P~ 18 £ [ ek A% (multipliers)fl— A~ =H N[ HARZ
IS H L IG(ALUSE). TEAZERNE S % 3.6 F (55 A 3B .

GW2AR #7%1| FPGA 7= ik 7 8IAHPE PLL 5. o 54k PLL B
HREAE SR AL T DAZE S OB B ATR ,  J8 R i B AN R S 500 DLBEAT I B i AR
(AR 23 40) . ARALEE . 52 LIRS ThRE . [R5 Y R P e A
Wimdk, SCFF 2.5MHz 3] 125MHz (IR JEE, A MSPI 4 fE A & A
AP B, BN AR IRIEBE T WA R P Bh, B BIRE FE RTIE +5%. VR4
YRGS H 3.7 I Eh. 3.1 BN RIR.

A, FPGA 83N E 135 BInl dafefi 2k 5. 70(CRU, Configurable
Routing Unit), & FPGA PR FTA SRR ALER I R . 7 E hREH T
(CFU) #110B WEB#S A G ML TR, %8 7 CFU N BJEA 10B 4
IR . AR PHIR Al o SR S IR H A R AL,
GW2AR %71 FPGA = it it 7 =F & 1% F I B 25 55, KR BER,
EREEAL, DIRRIEERIE. FEMTRMTS % 3.7 I Eh, 3.8 Kk, 3.9
&R BN

3.2 Memory

GW2AR %741 FPGA 7= i AR R 32, £ RHT Memory H25 & FZE i
A—FE, HAERIESH 2.2 /7 mEBFI%K.

3.2.1 SDR SDRAM

DS226-2.1

i

TEBUSHA]: 5.4ns/5.4ns

IR 166MHz

ByEAI % 32bits

% E: 64Mbits

EEZ (s

PN ER I K 2R 45 )

R4 U E (512K x 32bits x 4bank)
P R 55 A7 2%

—  F kb E kb TR IR . 2 B 3
- RERKE: 1. 2. 4. 8 EUHIEEG
- R AR A AR
- RRERFIEINEE

- RRIFIEIhRE

8(51)




3 G4

3.2Memory

o BRI R

E s A1 B R E
4,096 Jill#7 /& #1/64ms
3.3V+0.3V fit e e s
LVTTL #11

AP RIE B K 4-2,
Bk

GW2AR %% FPGA 7= it 8 5] SDR SDRAM & —A =& i CMOS
A5 DRAM it i, 25N 64Mbits. N #EHE YA BANK, 44> BANK X
/NN 512K x32 bits, 431~ BANK H 2,048 1T x 256 71| x 32bit (I 1E %51
R SCRFRBIEMSEIER A, HP BB RGN B MR K
KEERPA], SDR SDRAM R4 15 B A5 K B 7 g fe 5 N s i o 4k
I A MBS a4, AR E T DA T e S B . SR E S ERE R R K
FESZRE 1. 20 4. 8 T a iR, W UAEgmFE A A as i Bk R, fH
REH S TS I REIR AL e I AT T FE e, Tl 7e B AE R R AR R S R s R B0
SDR SDRAM # it 5 sh il ¥ oh6e &z ERE ThAg, thah, @2 ft 7 amfesi=X
WATES, F PR DL B A I8 A 20 R G BRI B B AR

SDR SDRAM #3 [fffit e 1 & 4 3.3V, 4% SDR SDRAM [¥) BANK
B 7 L e 2 3.3V, VRAIME BiE S % 4 AN >4 TAEXM>K 4-2.

m ok SR E R E AL IP Core Generator 74 P #k/4M 1) SDR
SDRAM #2810 1P, Fdil % 1P 7] UL 358 s SDRAM _ERLWIEAIk, ¥
i, BRI EERE, F IR R g R S N PRI T, PEAE RS
Z2# IPUG279, Gowin SDRAM 74175 H] /7 15

2 I I

3.2.2 DDR SDRAM

DS226-2.1

Y
AR : 250MHz/200MHz
BAEAIH: 16bits
25 E: 128M bits
ZE 5T B N5 5 CLK A1~CLK
L H DQS
EEZEL(E
PR K 2 45 14
U0 BANK, 44~ BANK K/NA 2M x 16 bits
Al YmFE AR N AR 255 A7 2%
- FihbkE Bk R R . 2, 2.5, 3
- RRKE: 2, 4, 8
ORI i B TR B =X
1 bR RE
DM S3EiRA 0
o EH BN E Il
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3 G4

3.2Memory

4,096 Fil 7 & 11/64ms
Ti 70 H A et B
2.5V +0.2V ftH L !
SSTL_2 #:11

SR IS S 4-2 2 TR
Bk

GW2AR %% FPGA 7= 42 ik ft) DDR SDRAM & —/ &3 i) CMOS
XS B AL A2 DRAM O F, 2N 128Mbits. P AL 45 PU 4
BANK, %4> BANK k/NA 2M x 16 bits. Frf % A\ LA &b ETFHBA/E NS
K, IR _E TR AR SR B s . SRR R R R S R R R,
WE R ARG B MR L KEFER, DDR SDRAM M5 1% B 15k
KEF RS AN H .. FHEERER T 2R EeS g m S, ARE
A DL T B B A, SCRER KK N 2,4,8 IS . e H BT B )
RefE e AT, TR KA W53, DDR SDRAM $2fit
R D6 % E R Th s . DDR SDRAM #fit 7 gmfe i = 2 12 B F1 9
B A Ay, F P AT DL B i A iE I U R Gt AR IR B A

DDR SDRAM #% [ i B HEL & A 2.5V, %4 DDR SDRAM f# BANK
B 7 B[ E B 2.5V, VUG RIES5 4 A% E>4.1 TAEZRAM>3K 4-2
e TRV R

B2 B AR YE B IP Core Generator 7 3 P /4700 ) DDR #5811 5%
() 1P, 8% 1P AT LA 58 B DDR e #itatk, ke, HEshilpss
e, H P RIS g S SR P EAERIRT, IS BiE 2% IPUG507
Gowin DDR Memory Interface IP /1 55

T ®©e e 0 @

3.2.3 PSRAM

DS226-2.1

Y
I Eh AR 166MHz, #¢ Pl n]iA DDR332
KU E A
BIEAI % 16bits
B E HE 87 RWDS
T8 AN RHT
o FES E shilET PASR
1B A RIR A
RIE44 L DPD
UXZhAE 1) 35,50,100 F1 200 B4k
FER N ¥
16/32/64/128 77558 KA,
RS ) Z7 A7 4%
1.8V fiLrE L Ik 1
PSRAM I ffL B HE R N 1.8V, &R PSRAM [ BANK Hi JE 75 2 [
ER 1.8V, HAEEIESE 4.1,
Eo kSR SR AL IP Core Generator 373 N #k/40 ) PSRAM 5]
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3 LA 28 3.3 At & IhRE H. T

ZRETIP, EHIZRET IP 7] LA E 3 5E K PSRAM FHWIMEA, AR HESEAE,
F P e 1 i 4% 1S/ S i R E R AT, R4S E15 5% IPUG525, Gowin
HyperRAM & PSRAM Memory Interface IP /4 /715 .

3.3 AIBC ETheE#A T

A E B DI g 0 (CFU) AT AT e B 248 H. 0 (CLU) 2 A By o - A
FPGA 7 i WX I P RN A BT, AN JEAS B0 AT |l DU m] G B8 AR B
(CLS) LA S AHRLF AT P B AT 2R B T (CRU)AL R,  Hh = AN AT B2 R &
B TU AN B (LUT) R A 27 47 45 (REG),  J3 48— nl ic B2 A
BEWAN A ERE, WE 3-2 fos.

CLU mrfyr] e BRI ANRERC B Vs SEENLAA G ES, PR E VAR
R HARZHE IO R LA 7R . CFU A i m] T B8 AR BT it 4 B FH 3%
SEERIEAERE . FEAREENI T, FSREAA S R A7 s DU A T

TERE.
KT CFU MEZEAER, 1§2% UG288, Gowin 7/ A& 2) g #Foc
(CFU) 1 )75 »

& 3-2 CFU &#)R=E

Carry to Right CFU "

CLS3

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
cLs2 | |
|
|
|
CRU |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

CLS1

CLSO

Carry from left CFU

VE!
SREG & ZHRFIRII M SCHF . WA T, BRSSP ER SR s p F 4L .

DS226-2.1 11(51)
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3 LA 28 3.4 i Ny AR

3.4 M IRR

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] E RN $ImRE

=
Tl E .
3-3 I0B &R EE
Differential Pair Differential Pair
] B A
 *True” “Comp”\ “True” “Comp”\
PAD A PAD B PAD A PAD B
2 Y Y A
v v v v
Buffer Pair A& B Buffer Pair A& B
2 Y y Y 2 Y 2 Y
—- O —H |0 —H |0 —H |0
o ©6 o & ¥ o & Bo o H
v v v v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y Y Y [ Y
_| BB QO _|BoB QO _ZoJO_(TpoI O
25853858 ~ 28523858 &
S 585y 5585 v &525v S585 v
«Q i« «Q i« «Q i« ¢© —Q
A A A

GW2AR %741 FPGA 7=/ I0B K ZhRERR i

T Bank 1) Vcco ML
% LVCMOS. PCI. LVTTL. LVDS. SSTL PAJ HSTL 5% Fh HioF
Frife
P NAS 5 J IR i i T
PR A5 5 IR B L A I
A 5 S Slew Rate &
SHEEAS 110 $RAL3h T 1) Bus Keeper. 37/ 4 HBH & Open Drain i H!
I
TR
o /0 BT HmiE. SDR &1L DDR &% fifg

3.41 ~3 4350 T 110 HPARAE. 110 B4 2 110 245 TR
X, RTFFNFHEAEREEZ 4GS, WS% UG289, Gowin /452
JHER (GPIO) /151

DS226-2.1 12(51)
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3 LA 28 3.4 i Ny AR

3.4.1 I/O B4R

GW2AR %1 FPGA 7= 51 1/10 .45 8 /> Bank, WK 3-4 fion, &4
Bank A7) 1/0 HJE Veco. Veco AJ LK E N 3.3V, 2.5V, 1.8V. 1.5V
% 1.2V,

£ 1 SDR SDRAM [ B HL & Veex A1 1/0 BANK HL & Veco FRE AN
3.3V, E4i{E 52 % 3.2.1SDR SDRAM.

££ 1 DDR SDRAM F4# Bl L & Veex A1 1/0 BANK H & Veco /7 BN
2.5V, PE4I{ER1ES % 3.2.2DDR SDRAM.

NSCHF SSTL, HSTL 45 1/O fay ANbrifE, A~ Bank iL 2 fik—/Mlsr iy
S 5 (VRer), AP A LGRS A 10B W E 1 Vrer J (55T 0.5 x Veeo),
WA B PEANE I Vrer Fr N (ff ] Bank A& —N 1/O & BIAE AN VRrer %
Ao Veox i HLHL K SCFF 2.5V 1 3.3V,

3-4 GW2AR #7%l FPGA =4 I/O Bank SHhrEHE

\ 10 Bank0 \ \ 10 Bankl \

/yueg Ol
ajuegd Ol

GW2AR

9jueg Ol
ejuegd Ol

\ 10 Bank5 \ 10 Bank4 \

GW2AR %741 FPGA 7 i ASFEIf) Bank SCiAFIR Y FHBHRE, B4
B FELSEL AN 2243 FELBEL P . B FELBHL Y B R T SSTL/HSTL fy N, £
Bank2/3/6/7 35, ZHIA®EH T LVDS fii\, {1t Bank0/1 H37
¥r, Bank0/1 3Z%F 100 RR4RZ 45 UCEC HELFH .

!
o FZFLEMEH (GPIO) BRIIRA R =AM L.

ASTEIR) 1O iy AR AERT Voco BIEESR, W38 3-1 Fiow.

DS226-2.1 13(51)




3 ik

3.4 %\ i AR R

& 3-1 GW2AR A%l FPGA =Rt /0 XB K IMH iR E B

VO #htidRE | B35 | Bank Voco(V) fﬁ;f\“) WA | yresimmni | BBEE Veer
LVTTL33 B S 3.3 4.8,12,16,24 & 5
LVCMOS33 | Hiif 3.3 4,8,12,16,24 & =
LVCMOS25 | Hiig 2.5 4812,16 & i
LVCMOS18 | Hiiii 1.8 4,812 & o
LVCMOS15 | Hiii 15 4,8 & o
LVCMOS12 | Hiiii 1.2 4,8 & %
SSTL25 | B 2.5 8 % &
SSTL25 Il | Huig 2.5 8 4 =
SSTL33 | B 3.3 8 % =
SSTL33 Il | Huig 3.3 8 i &
SSTL18 | BASR 1.8 8 i =
SSTL18 Il | ¥ 1.8 8 % &
SSTL15 BA 15 8 o &
HSTL18 | B 1.8 8 % &
HSTL18 Il | Hif 1.8 8 % &
HSTL15_| B S 15 8 4 =
PCI33 B 3.3 N/A = o
LVPECL33E | % 3.3 16 @ o
MLVDS25E | % 2.5 16 @ o
BLVDS25E | % 2.5 16 75? 5
RSDS25E ZE5y 2.5 8 % o
LVDS25E ZEoy 2.5 8 % &
LVDS25 ZEoy 2.5/3.3 3.5/2.5/2/1.25 7 4
RSDS ZE5y 2.5/3.3 2 i 7.57
MINILVDS | Z% 2.5/3.3 2 o 4
PPLVDS =5y 2.5/3.3 3.5 @ o
SSTL15D ZE5y 15 8 @ o
SSTL25D | | #4% 2.5 8 % o
SSTL25D Il | #4) 2.5 8 % o
SSTL33D | | %4 3.3 8 % &
SSTL33D Il | %4 3.3 8 % &
SSTL18D | | 4% 1.8 8 7.5? o
SSTL18D Il | #%» 1.8 8 4 4
HSTL18D_| | %4} 1.8 8 4 5
HSTL18D_Il | %4} 1.8 8 4 5
HSTL15D_| | % 1.5 8 i =
DS226-2.1 14(51)




3 LA 28 3.4 i Ny AR

3.4.2 /O B35
& 3-5 5 GW2AR %741 FPGA 7= 51 () 110 32 58 i) H4 345
3-5 /O iZEmt =R E
TX | TRIREG >
GND [
> SER g ~
ISI
R
K 3-6  GW2AR Z7%1] FPGA 7= 5 1) 1/O iZ 54 AN 47 o
& 3-6 I/O iZERNTEE
> cCI
> DI
IODELAY > IREG Q
>
»  |EM N IDES 5| Rate
ol > Qo-Qn1
£ 3-2 iIRONR
3 K 44 1/0 e
GCLK N5 5.
clm Input GCLK i NfE S EES* UGT15

GW2AR-18 #/F Pinout F#-
10 MME#EImAGES, HEEmMAT

Dl Input Fabric.

Q Output SDR #itkH IREG i Hif5 5.

Qo-Qn-1 Output DDR ##ieH IDES #iHifE 5.
!

[1] 24 CI A GCLK A, DI. Q & Qo-Qna AREME N 10 fan N A% FH
GW2AR #%7%1] FPGA 7= 5 1) 1/0 3245 () 20 BB H 36 I 4 F

HEREEIR
& 3-7 NIEIEAEH IODELAY. GW2AR %741 FPGA 7= /i A 110 #B
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3 LA 28 3.4 i Ny AR

104 IODELAY #idl, 32t 128(0~127)B AEIR, — 5 HILEIR I 7%

N 18ps.
3-7 IODELAY REE
or ST —
DLY UNIT
SDTAP [ »
SETN[ > DLY ADJ - DF
VALUE [ >
A PR I e R 1) 7 2
o B,
o ZhA¥Etl, A5 IEM BLH—Ee SRR S A B B O TR EE R

IODELAY A~Be[a] I FH T 5 A A
I/O F15e%

K] 3-8 y GW2AR £ %] FPGA F= i If) /0 Ffisstkit . GW2AR £ 7%1
FPGA 7= i IR 110 #FR AL il g fe i N\ 27 /775 IREG. FiHH 77 /725 OREG
v Pz ) 27 A7 4% TRIREG.

3-8 GW2AR i /O FE{/REE

o Q-
e
. —>ck
=
!
e CE LI NK T 2L(0: enable)sl i L F4 %% (1: enable).
o  CLK v DAgmfe fy b F-vifil i B FEAT Al A
e SR A UGmFENIFIL/IR P SET/RESET 5L (disable).
o  FAFEA ] UGt N A A7 AR (register) Bl & £ (latch).
iV =2 bog
BURE R (IEM)Z F R BORE SR A3, F T3 DDR Bk, P 3-9
FoR o
& 3-9 GW2AR KJ IEM = EE
CLK [ >—— — 1 > LEAD
Y — IEM - IMCLK
RESET [ > - LAG
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3 G4

3.4 %\ i AR R

R R 8% DES KSR fhigidk iisiih
RGO 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

3.43 /O BB ITEER

DS226-2.1

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).

ZEER

HERE N 10 A ATE 3-10 o, MR ES TC. DO LK DI
HiZi CRU 543 A &%

& 3-10 ZERATH /O BESHnEE
TC
[

DO { T—@IOPAD
DI <

1

SDR &%

FXS @A, SDR AR 1 110 #f74s, Wl 3-11 fas, Al Ll
A B 110 HIR I RE
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3 G4

3.4 %\ i AR R

DS226-2.1

3-11 SDR A TH /O 2 EE&HRER

TCTRL[ > D Q
CE
— >CLK
— SR
DOUT [ D Q ﬁ/—»—% 10 PAD
O_CE | CE
O_CLK | >CLK
O_SR | SR
DIN < |
ICE[ > CE
| CLK[ > >CLK
ISR >~ 1SR

VE!

o CLK {fifigf55 O_CE Al |_CE Wl LARL B Jy s iy P-4 A ol A FL T i

o 4{EE O _CLK A1 |_CLK 7T LAFLE A b FFutfil & 0 F B i %

o AMEEA(ES O SRAM ISR ELURE AFMLEI. FBEM. BHEM. B8
fir B TE A H B 4 TG

o  SDR Bt A /O 47 4% 2L 70 AT LARE B i 2% 27 4792 5%, Latch.

i®A DDR #5%
7638 DDR BT, GW2AR %% FPGA 7= 5 i] LA 8 s i) 1/0 38

¥

K 3-12 Jyifif DDR %\, PAD 5 FPGA A #BZHIHZEL N 1:2,

& 3-12 /O 2%/ DDR #IAREE

C

D—»

IDDR /o> QILO]

LK —>

K] 3-13 il DDR %1, PAD 5 FPGA W HEIEZE N 2:11,

& 3-13 I/O iZ4849 DDR it < EE

D[1:0] —/4>

ODDR —>Q
CLK — >

18(51)




3 G4

3.4 %\ i AR R

DS226-2.1

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

3-14 I/O iZ4EH0 IDES4 N <= E
D—>

FCLK —>

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

OSER4 =
OSER4 #z{, PAD 5 FPGA W@ %N 4:1.
3-15 I/O iZ48#Y OSER4 it ~=E
TX[1:0] —/4»>
D[3:0] />
FCLK —»  OSER4 4> Q[L0]

PCLK ——»
RESET —»

IVideo &=
IVideo #£, T, PAD 5 FPGA ¥ H %L N 1:7.
& 3-16 I/O iZ38RY IVideo A TREE

D—

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

!
ﬁideo F1 IDES8/10 ¢ o FHAHAR 1/O W Wi i i 1/O brife, I /O B A RE Al
Ho fEXFEG T, SDR 2R i@ p2id i LS H .
OVideo &3,
OVideo f:F, PAD 5 FPGA W@ i# KL N 7:1,
& 3-17 /O iZ48K) OVideo it R~ E
D[6:0] ﬁ%»

FCLK —>

POLK OVideo 0

RESET —»
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3 G4

3.4 %\ i AR R

DS226-2.1

IDESS8 £
IDES8 # 3, PAD 5 FPGA WHBZH#HE LN 1:8.

3-18 I/O 2480 IDESS MIN R =&
D—»

FCLK ——>»

PCLK —» IDES8 —> QI7:0]
CALIB —»
RESET —»

OSERS &3,
OSER8 1z, PAD 5 FPGA i@ KLl N 8:1,
3-19 1/0O iB48H OSERS i "= E
TX[3:0] —/>
D[7:0] — /5>
FCLK —»  OSER8 %> Q[L0]

PCLK ——»
RESET —»

IDES10 #&5%
IDES10 X, PAD 5 FPGA W& %L 1:10.
& 3-20 I/O iZ38HY IDES10 N REE

D—»
FCLK —»
PCLK —»  IDES10 | 4> Q[9:]
CALIB —»

RESET —»

OSER10 &5,
OSER10 #3F, PAD 55 FPGA W#iZ i EZ LN 10:1.
3-21 I/O iZ%E# OSER10 At REE

DI9:0] — /o>

FCLK ——>»
PCLK ——>
RESET —»

OSER10 —>» Q

GW2AR %% FPGA 77 & 32 #7711 memory ) 10 B2, SRR/
VOf%/ )\ (58 R N A, fuF% IDDR_MEM/IDES4_MEM/IDES8 _MEM
A1 ODDR_MEM/OSER4_MEM/OSER8_MEM # =,

20(51)




3 LA 28 3.4 i Ny AR

IDDR_MEM/IDES4_MEM/IDES8_MEM 7 il & DQS 1/, ICLK %
# DQS Mt {55 DQSR90, HARME ICLK IR E#hi Edziz A 10 £
[1; WADDR[2:0]i%#2 DQS 1% {55 WPOINT; RADDR[2:0]i%#: DQS
1% 155 RPOINT.
ODDR_MEM/OSER4_MEM/OSER8 _MEM FEERl& DQS ff/H, TCLK &
DQS K% {55 DQSWO 5 DQSW270, HAR#E TCLK MBS SR M 10 3
LT

IDDR_MEM #3x
& 3-22 10 iZ38/Y IDDR_MEM MIAREHE

D——>
ICLK ——p
PCLK ———

WADDR[2:0] /5 > IDDR_MEM /5> Q[L0]
RADDR[2:0] — /5>

RESET ——»,

ODDR_MEM #&5%
3-23 10 2488 ODDR_MEM it ~E=E

X ——>

D[1:0] —/4—>
PCLK -~ » ODDR_MEM |/ » Q[10]
TCLK >

RESET ——>»

IDES4 MEM &=,
3-24 10 iB4E/Y IDES4 MEM M\ R=E

D——>
ICLK ——>
FCLK ——>»
PCLK ———>

WADDR[2:0] —/5 > IDES4_MEM /> QI3:0]
RADDR[2:0] %»

CALIB ———»>f
RESET ———>»

OSER4_MEM &=
[# 3-25 10 iZ48#Y OSER4 MEM Hjt ~EE

TX[1:0] —45—»
D[3:0] —/4—>

PCLK ——»
FCLK ——»
TCLK ——
RESET ——»|

OSER4_MEM 4> Q[1:0]

DS226-2.1 21(51)




3 LEHAA 3.5 YUlR S BEA LA fifs A5 Bk

IDESS_ MEM &3,
3-26 10 iZ4EHY IDES8._MEM i\ =

D——>
ICLK ——>
FCLK ———>»
PCLK ——>

WADDR[2:0] —/5 > IDES8_MEM - /g> Q[7:0]
RADDR[2:0] %»

CALIB ———>»
RESET ———»

OSERS_MEM ##&x
3-27 10 84849 OSERS_MEM it ~E=E

TX[3:0] — /5>
D[7:0] —g—>

PCLK ——>

OSER8_MEM |45 > Q[L0]

FCLK ———>»
TCLK ———
RESET ——»

3.5 RIRFFSHEN E g5 1R
3.5.1 ity

GW2AR %71 FPGA 7= e fit 7 & MHUR S BEY LA g as IR 1X
SEAT i Ay BOR R IR 2, DATIIES, AR FPGA K% A,
EFR N HOR B ASBENLAME2E (BSRAM). 7E FPGA [ 44/ BSRAM
He 5 i 34 CFU I . 45 BSRAM T il & 5 /2 18,432bits(18Kbits).
Pt 5 PR Hum AL Single Port, X 5 2 Dual Port, X1
it I3 Semi Dual Port, [E{bfifigssts=, WER FIFO Z24f. £ P&+
HIH T BSRAM M55 K I REHA .

F & MHUR S BEYA g8 IR P B s R B et 1 fRbs. DAR
7= BSRAM $2 ik (1) %A T fe :

o 1 /MEHUR KAREN 18,432bits
o I EhiZ k%] 380MHz(#E Read-before-write 13, F 230MHz)
e i 14 Single Port

o Wi 4, Dual Port

o (X 1% 2{ Semi Dual Port
o R{LKRINAL Parity Bits

o RN A #E ROM

o U TEEM 1 AR 36 fif

o n[iRAR B #/E Mixed clock mode

o HVREHIEEE Mixed data width mode

o 7EXN T UL b s B8 B SRR 1T [ RE T BE Enable Byte
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3 LA 3.5 HbRi A BEHLIT i 25 ik
e 1’5 Normal Read and Write mode
e JtiL/5 5 Read-before-write mode
e j#HS Write-Through mode
% 3-3 BSRAM 1528k
i 11 44 R 77 1A Eifi)
DIA | A i RN 5
DIB | B it H ¥R NG 5
ADA | A ity RS 5
ADB | B it [ M b5 5
CEA | A i B e RE(E =
CEB | B iy I 81 B A5 5
RESETA | A it A A7 ae BALE 5
RESETB | B i [ & f7 2 B A5 5
WREA | A i S S A RS 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 a5 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 o Hdfar A i
DOB o Hdh i B i
KT BSRAM BEZF#4HE R, nZ% UG285, Gowin H gt as k17
1Z#(BSRAM) H /' 151 -
3.5.2 FEfigsRE R

=i

GW2AR # 41| FPGA ™ il U BUIR T AS REA LT fif &% n] SRR 2 R i) 2l
&, % 3-4 fiR.

\57

(LY

% 3-4 FHfSRECE IR

L AR iy A= P Wity A Rk
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
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3 G4

3.5 JUIRER A BEHLAT fif At

BinOER

FE 00 R, BSRAM 1] LLZE—/M 8Py X BSRAM AT 5L B 5 #
1E. fFESEEY, WEANKHIE 242 BSRAM FfH . SCRFIE R 5
H.(Normal-Write Mode)F1id 5 #5 2{ (Write—through Mode). 4% H &7 17 %8 5%
% (Bypass)if, B H AR [ — AN EHE .

I F v S X ) I VAR P A kiR 75 2% SUG283, Gowin Ji i
48 > 3 Memory.
Wi AR

BSRAM SCH# X AL, AT 56 AN g AR 0 R 484 -
o A I [FIB eagEAE
o A I Rl S H#EAE
o (A —A i LA

IR R AR 3 1 3 17 i B SAH SR 16 2% SUG283, Gowin J7iH
7 48E > 3 Memory.
8%k O 1538

P 1 A] SCFE[F I e FN S 484 . (HR X R — N D A e 54
£, RCFF A s, B il i,

R P8 R 2 v s 5 B S ki iR 1 2% SUG283, Gowin i
EH )RR > 3 Memory.
HRiEEx

BSRAM w] it & il H i i as i P nlil s A7 g 2s vl as b s, JE
ok g ORI R At ds . P 75 22424 ROM W%, S AR
S . R b A g FR I SR T8 BT AR AR A

4> BSRAM Al it B i — > 16Kbits ROM. 5% He X 3 LR &
K] PR R 1 225 SUG283, Gowin JR1E T 16 > 3 Memory.

353 FhitR R AR REE

DS226-2.1

GW2AR #41] FPGA 7 il B BUR T A A LT il S AR B i SRR IR & 28l
250 FERRAE o« LEX U FABE R Py 0 AR U, 15005 )30 9 B2 T LS
A, 1B EZ MR 3-5 A1k 3-6 MIBCE RN .
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3 LEHAA 3.5 YUlR S BEA LA fifs A5 Bk

R 3-5 X R SRR R ESIR

B S
16Kx1 8Kx2 |4Kx4 |2Kx8 | 1Kx16 2Kx9 | 1Kx18
16K x 1 | * * - * *
SKx2 |+ " . » »
Kxd |- ” . . .
Kx8 |+ ” . . .
Kx16 |+ " . » »
2K x 9 " "
1K x 18 * *
!

o IRIEN 7 MIFIRSIRRIIRE .
% 3-6 AR RS EEHREZEEEETIR

EF =
ey

16K x1 | 8Kx2 |4Kx4 | 2Kx8 | 1Kx16 | 512x32 2Kx9 | 1Kx 18  512x 36
P — . : : . :
sr2 | : ; ; ; ;
VR : ; ; : :
PTERE : ; ; : :
Ktg | : ; ; : :
512x32  * * * * * *
2K x 9 * * *
1K x 18 * * *

b=y
o BRVEN M7 WIRIR IR
3.5.4 FH{FREThREECE

BSRAM 2 1i{#ift (byte-enables) Ififit. o LLEH M AEIE, R
IR R B F B N MAER AR Rk SR . /SRS
(WREA, WREB), X byte-enable %% 1 f T BSRAM )5 #4F
3.5.5 RIS ThREAC &
P I HUR B S BE NS 2e it BSRAM N E TR ELE . B4
TG O AL ORI AL, AT LR SRAFAE SR
3.5.6 [EIFHHRME

o T H MHUREFS N AL N 2 228 SR AP BN
o i A A7 AT AR UK ZR B A7 a3 v FH P I s R
o M A A74 ] 52 bypass-able.
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3 LEHAA 3.5 YUlR S BEA LA fifs A5 Bk

3.5.7 LEIER

BSRAM 37 £ I HF RSN IAFE a3 W) 61k . 782 L i FEd, BSRAM
R FRENUIRAS, A BRI T N 0. HOIRSHE T R e fE 2s i
ROM.

3.5.8 BSRAM ¥4

BSRAM 7 #F 5 Frg i, A3 2 et /Eai (55 #5820 Bypass
Mode, Wi/kZkizti= PipelineRead Mode)#l 3 5 i ERE A (1F B
: Normal-Write Mode, i@ E#i: Write-through Mode, 4&it5 5K
H.: Read-before-write Mode).

IEBRERR

3y A AN T A A A7 A A BSRAM 32 H 8
MIKERIR

FEFRS ENAFAb A, A ot 35 A7 2 o R ) SORp 08 98 S5 e K
36 fir.
EHR

AN ¥ AR AR, BE PR B AR A7 %5 (Memory Array)ff)%r H .
3-28 HinO . {h¥iw O &Nk OER TRIRKZEES

ADC——— o
Pipeline

Input Memory
Dl —————— Registeri> Array ﬁ> Reglsteri>00

WRE —»

w [ =

OCE

———1ADB
I Input
CLKA Register
DIA ——— Input —— Memory
Register A CLkB
ADA T—— rray

Pipeline |
Register |
«—OCEB

DOB
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3 LEHAA 3.5 YUlR S BEA LA fifs A5 Bk

DIA ———

——piB
ADA 7 Input —— Input (== ADB
WREA » Register Register l«——— WREB
Memory
CLKA Array CLKB
Pipeline Pipeline
Register Register | 4—— oOcEB
OCEA—»

{ {

DOA DOB

SHRIEERN
EFEHER

F AN AT IEH SR, dhim H R B A . S ABEE A
AL 3 .

R

FEROREECR i AT BIRAERT, 5K & ML e %
o

SiRjE 5HA

FEBERESCT, b AT S ERAEY, TR A a2 H B e o 1
ftt, BHABIESAE AN T,

3.5.9 BT$hiER
2% 3-7 4 H 7 ANE BSRAM A X T w] e H ) B AR =
%< 3-7 AR ELE S I&R
A s = Rty AR By X ity 11 AR BA S AR
PRSP ASE 2 Yes No No
IEASTREE T S Yes Yes No
Fu R8P | No No Yes
ST RTHIR R

K 3-29 TR T AEXU DR R B el A, A0 & A —
AT B . CLKA {5 S48 7 i I A T 27748, CLKB 15 545 1 i
M B KT H %4725
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3.5 JUIRER A BEHLAT fif At

3-29 Jh 37 B EIIRT
WREA

v

Input
Register

ADA

DIA |::>

CLKA

DOA <i

Output
Register

WREA

ISR HER

WREB
ADB
Input
— —— DB
Register
Memory
Array
CLKB
Output OB
I Register :\‘> 0
WREB

3-30 o 1 ARy X PSR B3 5 I Bl A BN D8
—ANEHER . S B (CLKA)E S 7o 1A 15 ANEE . 5 kA 5 {3
REfS 5. M BH(CLKB)E 512 1 i 1 B A HdE . St b A 55

=
3-30 iR 5 KRN

Input

CLKA Register

£ i O B R0

=

Memory

Register

Input

Array

Pipeline |

CLKB

Register |

3-31 Sy 1 H i L1 B 2

3-31 Bim O #hiEz\
WRE AD

v

Input
Register

=

CLK —

DO<

Output
Register

WRE

Memory
Array
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3 G4

3.6 M5 T AL B

3.6 BIFESIEER

3.6.1 {1t

DS226-2.1

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

f) DSP fifde /7 22 i L FHL P OB MRS ML (5 B AL AR, I FIR, FFT i
P14, DSP A P REAAE . VUSRI DHARAR At

DSP 3C#F N5 LhfE:

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

54-bit ¥ H A/ Iz 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 5 76 FPGA [ 3l 454

DSP B &AL, BN HEIUE S MWANHIINVAAE (pre-adders), A
18 7 (3R 28 (multipliers), AT—A =4 N SR A2 4832 5 535 (ALU) .«

3-32 NN HITTE .
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3 ik

3.6 M5 T AL B

3-32 DSP EH& T

AO[17:0] BO[17:0] PADDSUB[1:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
«0” |sDI |NC[17ZO] “Q” |NC[44:27] “5, INAL
INAO )118 1 v
MUXB1 y
y REGC
REG_PADDSUB REGB1 Ej
54
15 INAL 18 NB1 INC

SBO[17:0] 45

/\A/p/:DDSUN[O]

L PADDSUB&/H_\)/

+-j« Pre-adder
N o
., PADDO ALUSEL ALUMODE ., PADDL
INC[17:0] INC[44:27]
SIBIL7:0]- /¢ o o
SIA[L7:0] )f {
7% v 18 —— ¢ v 18
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 \?Ml
»SOA[17:0]
. v h 4 18
BSIGN[1:0] /7> REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOAD LOADB | MDI<<18
lusell6:4 l A4 0 alusel[1:0] alusel[3:2] @J—V
alusel[e:4] A_MUX < > 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 > = 54 N ALY INA={MROB,MROAQ};
o I INB={MROB1,MROA1}
> ALU_OUT/STATUS /54
RND_INIT—>|
RND|INIT-1—>]
ALU
> CASO[54:0]
36
\ 4
DOUT[35:0]
DSP i A WEE 3-8 frr, WA A7 a3k 3-9 Fis.
3 3-8 DSP i[O
Uity 1 24 FR I/O KA it B
AO0[17:0] | 18-bit ZHafi A\ A0
BO[17:0] | 18-bit Fid i A\ BO
A1[17:0] | 18-bit i A A1
B1[17:0] | 18-bit %% A B1
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3 G4

3.6 M5 T AL B

DS226-2.1

Uity 1 44 F5 1/O KA it ]

C[53:0] | 54-bit KA C
AR A, HTHGEE. FIANES SIA

SIA[7:0] I FAER R e HTAHAR ) DSP *ﬁﬁ%ﬁ@iﬁﬁﬁ%%’

' SOA, DSP BN #iM SIA F| SOA [RISEIR i

[ — AN b 30
B HERA B, HTHEGERE. fiANES SIB

SIB[17:0] I BEAER R HTAHAR Y DSP ffﬁﬁ%%iﬁﬁﬁ%%

' SOB, DSP By SIB | SOB 4L i

) — AN B b 30

SBI[17:0] | AU INAR 2R A N, R A

CASI[54:0] | ?l;ﬁ AT —~ DSP #iHe i ALU SN, F T 208k
A

ASEL[1:0] | A I A B IRE A 1 A S N R B

BSEL[1:0] | PeiL AR B AN JEIE R

ASIGN[1:0] | NS A FF54L

BSIGN[1:0] | WGSBS
R INES ARG S, T AT 2 48 i

PADDSUBI[1:0] | P

CLK[3:0] | RPN

CE[3:0] | It REAS 5

RESET[3:0] | F2 IR0, BAES

SOA[17:0] o AT HE A

SOBJ[17:0] (0] A B B

SBO[17:0] 0 A& 2 AR A, A J7 1)

DOUTI35:0] O DSP % £ i

CASO[54:0] o Q}Hiﬁfjf ?UT—¢ DSP Bk AT HIGES:,
EALTT SR

® 3-9 Wb T FFantid

A Wt B SR % I 1t

A0 register A0 N B 1728

A1 register AL\ FF 745

BO register BOFi N\ 25 474

B1 register BLii N 25 474

C register CHat N 25 17 7%

P1_AO register v T A A N ZF A7 4

P1_A1 register HFIALI N F A7 45

P1_BO register v FeHBOMI N 77 F7 45

P1_B1 register 4 FEBLIN T A7

P2_0 register T R R K R di N\ i A7 8

P2_1 register A7 Fe B K R di N\ B 78

OUT register DOUT#4ii th %7 /7 2%

OPMODE register AR g ) F5 A7 28

SOA register AT 9% SOA [ A
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3 G4

3.6 H v {5 5 AL A B

Gop b
DSP Z e &P/ RTINS, sLELTn. UM ALThaEe .
A2 AL T 22 B oC Bl st , A PN A\ it -

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

e Jf4T 18-bit i A\ A B 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 5 36 x 36, i N\ it Al H dits 45 <7 Fr 2 A7 9%
PSS AR . — AN 22 e R B A
® — 18 x 36 Feykis:
® /18 x 18 Fejh2d:

o U4 9x9 L,

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
o RVEIMHTHI B0 BE A AIEE B RNyl
o RyLIMIHI B0 B B AL C AL
o Bl A. FuilE B AL C Mk is B

3.6.2 DSP #{EEAGE

DS226-2.1

o JRLEE(multiplier) i
o ik BUNgs (accumulator) iz
o JRVERA R A
KT DSP HZiF4(E R, AI&% UG287, Gowin #7 (5 540 H 3
(DSP)HI /' 457
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3 ik 3.7 Iy i

3.7 B

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 .

3-33 GW2AR Fh#E

DLL_ I/0 Bank0 1/0 Bank1 DLL_
| I Il W P [ | R
PLL PLL
o] — 13
% )
PLL PLL
] GCLK [l
MUX
| |
S| =S
2 -
& )
|| | PLL pLL |||
o | [ Ol Bl W EE [ |-
LB I/0 Bank5 1/0 Bank4 RB

D 1/0 Bank DEDQS I-HCLK
3.7.1 £ /TR

GCLK 7&£ GW2AR 7= 4% % R4, 2 ANUANZIR, SRR 8
A GCLK M%% . GCLK F Ry e i e I 0, 355 5 FH 1) Bl s i N 75 0 R 3L e A5 2 %
P&, A AR i & BB R U R B PR RE
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3.7 I

& 3-34 GCLK RIS HmREE

3 &N

%%& ﬁﬂ% TETE %%a ﬁﬂ% TETT
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3 G 3.7 It

ifiif DQCE(Dynamic Quadrant Clock Enable) ] 32547 /5% 4]
GCLKO~GCLK5. %M GCLKO~GCLKS5 B 4f, GCLKO~GCLKS5 ZXs ) N
AN, TR T as AR SR DA .

& 3-35 DQCE &#i~=E

CE[ D Q
»>CLK
[ CcLkouT
CLKIN [ J

DQCE

A% GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)f% i,
Ui 3-36 Fian, PEBZ AT LB CRU 78 TUANE Bhif N\ 2 0] 5h &%k 3%,
fig tH ANy B R

3-36 DCS #EORERE

CLKSEL [3:0] [/

SELFORCE [ >———>

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

CLK3 [ >——

DCS A LABC &y LR J LA
DCS rising edge £ 3\

BIAE 4 AT P B A _E TR SR N H R 1, AR BRI Bl B TR e ¥
NF B, 4l 3-37 fros.

[ 3-37 DCS Rising Edge &\ FHIMFRERE
CLKSEL[U] Js‘.\.’itcﬁ to clkD at next clkD rising E::Igl:—|

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

CLKSEL[]

CLKO

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

CLKOUT I I [ D O I O

DCS falling edge %3
BIVAE 4 IR PR B AN BRI R FE N H B O, FETLLFEIS Bl K N it i %
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3 G4 3.7 w4

NS B, anlEl 3-38 Fras .

3-38 DCS Falling Edge #X 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 §itHER

BRI — B I s ] FL S, fRiARBIAR A (PLL, Phase-Locked Loop) .
I FH A NGRS N 225 I B 545 0 1% N S IR 3% 15 5 AR AR AL

GW2AR 7 i 1) PLL B BERE & AL mT LLZE & BRI B, d i e B AN )
()2 00T DLBEAT IS b () AT 2R & (s AR 2 4) . AR 38, 3 EL 38 45 Th
fE.

PLL #5145 KIHE K n 1 3-39 i
3-39 PLL REE

IDSEL[5:0] ODSEL[5:0]
|
6 {6
. Lock —
Detector [~ LOocK
CLKIN IDIV —>|
PFD P> —
- CLKOUT
+ —» VCO —>» VCODIV g
ICP
CLKFB —1 —>
- CLKOUTP
FBDIV —>| «— LPF > PS&DCA >
y > 13
] > CLKOUTD3

FBDSEL[5:0] [ 5

G
jﬂ

SDIV >
- > CLKOUTD

<
A4

| Ja /

|
\ \ | |

| L

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 G4

3.7 i h

DS226-2.1

PLL ¥ 1€ ) ik 3-10 Fizno
F 3-10 PLL IR OENX

i 144 5 55 i)

CLKIN [5: 0] LTPN ZER A

CLKFB i\ SEE PN

RESET LIPN PLL 43 {7

RESET_P LIPN PLL <l (Power Down) 5%
IDSEL[5: 0] LETDAN shA&$EH IDIV E, Vi 1~64

FBDSEL [5: 0] | #iA A FEH FBDIV 14, il 1~64
PSDA[3: 0] LIPN BAS AL 8 (- TH A 2)
DUTYDA[3: 0] | A BN 3 A Ee A I (8 B A 20)

FDLY [3: 0] LN CLKOUTP #h 2 iR il

CLKOUT fii Hh TFEARAL AN & 2 L g e b
CLKOUTP B A FIAL AN (5 2 R f I b
CLKOUTD ik ?D?V%%O%:; % )CLKOUTP SRR (i
LOCK i th PLL BiEfRm: 1 RR-80E, 0 RRE

PLL &% K855 0T LUEI 436 PLL A I, W] DU s

SREd LRI B E T

L R R A Sk E R

PLL #1555

Al DA AN PLL [ /5 5 B BRI N, o r] DU 282k 25 1) 4= R It
BES . EERAME S BRI S .
GW2AR %751 FPGA 7= i1 PLL 46815 2% 3£ 4-19 PLL $-ES 4
PLL A X4 AN B8 CLKIN 3E47T R % (REMA 30, &A=

rLONP

!

o foukin MHABS £ CLKIN 4K,

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

fcLkouTp = ferkout/SDIV
ferp = foLkN/IDIV = fokouT/FBDIV

o foikout AN CLKOUT Fil CLKOUTP B a4,

o foikoutn N CLKOUTD 445, CLKOUTD Jy CLKOUT 4345 [ it 8

o frro v PFD ¥AHMIR, fero f/IMEA /N T 3MHZ.
Rini@E 2 IDIV. FBDIV. ODIV. SDIV 15 21 1 28 5 % ) i =

T
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3 G4 3.7 w4

3.7.3 SiEET§h
GW2AR %741 FPGA 7= i 1 i i 8 HCLK 7] PASZ #7110 5E sl M RE
%}z%&%iﬁﬁ, e TR IR P R 20 B AL S L s, ai ki 3-40 A

/—j_\‘ o

& 3-40 GW2AR HCLK ==&
HCLK HCLK
BankO Bankl

HCLK HCLK

Bank7 T r Bank2
HCLK J HCLKMUX L HCLK

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

i & 3-40 T LLE ], m=iEe e HCLK i aa —4 8:1 ) HCLKMUX
i, HCLKMUX B2/ —/ Bank H (1 HCLK i35 5 12 21| H A AT f]
—/~ Bank H1, iX{#i153 HCLK fr)fd FH 58 0 = 1% .

HCLK 7T DAFR fik 45 Y 7 4 i D e A e an o

® DHCEN: ZhAH s s gefdit, ThaeskflT DQCE. mahzs
FIFT TR P i 5 5 o

® CLKDIV/ CLKDIV2: @&t sh sk, 4 Bank FH —4
CLKDIV. A=At N5t Al A — Sk 40 5t b, T 10 248 T4
R

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

3.7.4 DDR Fig§#E OR#HEE DQS

GW2AR %741 FPGA 7= i i) DQS #HH4E 1 4n N 1 Th ek 37+ DDR
TFAE 5 T R B b 75 K

® L DQS N, BIPILIHE B 1/4 AL

NHINGAT SRS 4R

N B S UG 5

e fit DDR f#aj th I i 45 5

3+ DDR3 5 H 2 )

DQS fibAy 3 M LAFRE, FR AR 10 ORI 7K, Wil
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3 G4 3.8 K&

3-41 Fioso
3-41 DQS ~EE

DOSIN[ >

PCLK [ >
FCLK
—— [ DQSR90
READ[3:0] [ /7 —
RCLKSEL[2:0] [ 734 L[> DQSWO
DLLSTEP[7:0] :ﬁ% 5OSW270
WSTEP[7:0 DQs DR
[7:0] 8 -~
RLOADN [ > 4j1 ——{__""> RVALID
RMOVE :
G 81 - RBURST
RDIR[ >
WLOADN [ > —{__ > RFLAG
WMOVE [ >
—1 > WFLAG
WDIR[ >

HOLD [ >——
RESET [ >

CDRCLKGEN

CDRCLKGEN H k3 Frmid m b AN, W SGMIl. B MiERA
—/~ DQS #iI CDRCLKGEN.

CDRCLKDIV
B Ep Sk B, Thie 5 HCLKDIV 2548,

3.8 &

fE A% CRU A %k, GW2AR %1 FPGA =it 7 RIGFEEM
KL TR, EHTRE . ierfge. BEENESHEHSBEERES.

39 &/EEN

GW2AR #41] FPGA i F & — ML REEM MY, HEE
EESTFRNEE A, TR P AL e D B AL, CFU ATIO Hi & 47
AR ST E .

3.10 miEECE

GW2AR #%1 FPGA 7= il S £ SRAM Zefe, Kk, ik L e 2E
BN N E AR SR AR, P AT DURYE B 5 7 SRR e B 0 S
PRAFIESNT Flash H1. FHJG, GW2AR #3441 Flash Az HUC & L
2] SRAM .,

GW2AR %741 FPGA 7= ik 1 SCRek L@ H 1 JTAG i EF A, I8
¥ ERE 2 SRS 1 GowinCONFIG it B#i: SSPl. MSPI. SERIAL
1 CPU. VE4IEENES%E UG290, Gowin FPGA F243 45 FEl B F M-
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3 LA 3.11 i Ak

3.11 A &R

GW2AR %41 FPGA P b ik T — M A andik, et 24 o8 MSPI
i RE R SR I BhI, AR s iR 3-11 B

& 3-11 R A& IRA0 I L 35 3RIE TR

R iz 5 iz 50 i

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?
e

o [ N enRER I A2y 2.5MHz...

e [2]125MHz A& H + MSPI g,

Fr A dRdRIE T PO P st s I B YR, GBI RCE TAES L nTLRE
275 64 R BRAR . day tH IR Al LGB a0 2 A 2

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

V!

o EEHEREI TARSA K AR B A P iz #eh B AR 2% A A Yo B P i A 3
2%, FnPERATEIT S F A REAEE 1 TAR S & AR B A5 00 T 1% AR .

4.1 TE%H

4.1.1 B mATEE
* 4-1 B R KIEE
AR iR wAME | ROKE
Vce MR -0.5V 1.1V
VeepLL BRI HLE -0.5V 1.1V
Vceo I/0 Bank HiJ& i & -0.5v 3.75V
Veex bt By LY PR -0.5V 3.75V
Storage Temperature A= -65°C +150°C
Junction Temperature g -40°C +125°C
41.2 EETFEE
+® 42 HE TR
AR iR %/ ME =N
Vce %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 HBIHE 2.7V 3.6V
ZER (VS
Tucow Jzﬁgﬁr{k’cé?perature Commercial operation 0 +85C
TunD g (k) -40C +100°C

Junction temperature Industrial operation

!

N[ ) 25 ) S AE AL R L R RIS B 5% UG 115, GW2AR-18 2814 Pinout F/f
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4 B 4.2ESD 1*fE
4.1.3 BiF EAHE
F 43 BIELFARE
B/ ik w/ME HAYE =N
FLYR FLE B FHRER
Tramp | (Power supply ramp rates for all | 0.1mV/us - 10mV/us
power supplies)
4.1.4 IR
& 4-4 AGIREFE
B Efipa %1 I/O 27 = ONE
A N = N
ls WAL 0<Vin<Vin(MAX) /0 150uA
(Input or I/0O leakage current)
LR SR TDI, TDO,
I 0<Vin<ViH(MAX 120uA
S (Input or I/0O leakage current) IN<Vi( ) 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 Hifify | | LAY VCCX 2.4V 2.6V
Power on reset voltage of Vcc
VCCO 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
& 4-7 GW2AR ESD - CDM
M GW2AR-18
LQ144 CDM>500V
EQ144/EQ144P/EQ144PF CDM>500V
QN88/QN88P/QN88PF CDM>500V
LQ176 CDM>500V
EQ176 CDM>500V

DS226-2.1
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4 B SRR

4.3DC H A HF

4.3 DC BS54

4.3.1 #EFET(EEE DC BSHHE
+® 4-8 ETIESEEA DC ESHE
i 1 w/ME R ON:
o /0 %1 A\ IR HL 7 (Input or Veco<VINRVIH(MAX) - - 210pA
IL,lIH
/O leakage) 0V<Vin<Vceo - - 10pA
J{OJRE hALERY
Ipu (/0 Active Pull-up 0<Vin<0.7Vcco -30pA - -150pA
Current)
/O i HL i
lPD (1/0 Active Pull-down ViL(MAX)<Vin<Vcco 30pA - 150pA
Current)
SRR LTI RF 2 F
i
IBHLS " . ViN=VIiL(MAX) 30pA - -
(Bus Hold Low Sustaining
Current)
S ORFF e I R
it
IBHHS " ) Vin=0.7Vcco -30pA - -
(Bus Hold High
Sustaining Current)
R ORFF R F P I R
Ny
IBHLO o . 0=Vin=Vcco - - 150pA
(Bus Hold Low Overdrive
Current)
S ORT i P I R A
lHHo | Yii(BusHoldHigh 0<Vin<Vcco - - -150pA
Overdrive Current)
AR RlUR RN L
VBHT (Bus hold trip points) - ViL(MAX) - ViH(MIN)
/O HL%Z
C1 Sl . - - 5pF 8pF
(/O Capacitance)
Vcco=3.3V, Hysteresis=L2H - 240mvV -
Vcco=2.5V, Hysteresis=L2H - 140mV -
Vcco=1.8V, Hysteresis=L2H - 65mV -
Vceco=1.5V, Hysteresis=L2H - 30mvV -
Vcco=3.3V, Hysteresis=H2L | - 200mv -
Vityst 4 NIR i (Hysteresis for Vcco=2.5V, Hysteresis=H2L | - 130mvV -
Schmitt Trigger inputs) Vcco=1.8V, Hysteresis=H2L | - 60mvV -
Vcco=1.5V, Hysteresis=H2L | - 40mV -
Vcco=3.3V,Hysteresis=High - 440mV -
Vcco=2.5V,Hysteresis=High - 270mvV -
Vcco=1.8V,Hysteresis=High - 125mvV -
Vcco=1.5V,Hysteresis=High - 70mvV -
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4 B SRR

4.3DC H A HE

4.3.2 BSHR
R 4IBSHR
ZFR ik R s RIfE
GW2A-55@) | 150mA
lcc™M Core HJFH IR
GW2A-18 70mA
GW2A-55 35mA
lcex®@ Veex HL YR B
GW2A-18 15mA
GW2A-55 <2mA
lcco I/0 Bank HiJ& FLifL(Veco=3.3V)
GW2A-18 <2mA
!

o [k %M R VCC=1V, =ik, #HEF%%-8.

o [21Mik 4. VCCX=3.3V.
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4 B SRR

4.3DC H A HE

4.3.3 1/O HETEEH
R 4-10 1/O EHEFETIEEH
K 3T RA9 Veco(V) HINITRIH) Vrer(V)

. wAME | AME | &KME | RAME | BUBME &K
LVTTL33 3.135 3.3 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
LVCMOS25 2.375 25 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 25 2.645 1.15 1.25 1.35
SSTL25 I 2.375 25 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.6 1.3 1.5 1.7
SSTL33 I 3.135 3.3 3.6 1.3 1.5 1
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 1l 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.6 - - -
LVPECL33E 3.135 3.3 3.6 - - -
MLVDS25E 2.375 25 2.625 - - -
BLVDS25E 2.375 25 2.625 - - -
RSDS25E 2.375 25 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 25 2.625 - - -
SSTL25D I 2.375 25 2.625 - - -
SSTL33D | 3.135 3.3 3.6 - - -
SSTL33D i 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D _| 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -

DS226-2.1 45(51)




4 B SRR

4.3DC H A HF

4.3.4 8% 1/0 DC B S454

& 4-11 B3 /O DC BB S 4514
ViL ViH VoL VoH loc! lon!"]
B .
Min | Max Min Max (Max) [ (Min) (mA) | (mA)
4 -4
8 -8
LVCMOS33 0.4V Vcco-0.4V | 12 -12
LyTTL3s |03V |08V 2.0V 3.6V T 16
24 -24
0.2V Vcco-0.2V | 0.1 -0.1
4 -4
0.4V Veco-0.4V 1o 8
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2V Vcco-0.2V | 0.1 -0.1
4 -4
0.4V Vcco0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35x Vcco | 0.65 X Veco | 3.6V 12 -12
0.2V Vceo-0.2V | 0.1 -0.1
0.4V Veco-04v |2 4
LVCMOS15 | -0.3V | 0.35 x Vcco | 0.65 x Veco | 3.6V 8 -8
0.2V Veco-0.2V | 0.1 -0.1
0.4V Veco-04v |2 2
LVCMOS12 | -0.3V | 0.35 X Vcco | 0.65 X Veco | 3.6V 4 -4
0.2V Vcco-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3 X Vcco 0.5 x Vcco 3.6V S/él-co 0.9xVcco |15 -0.5
SSTL33 | |-0.3V | Vrer-0.2V | Vrert0.2V | 3.6V 0.7 Veco-1.1V -8
SSTL25 | | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V 0.54V | Vcco-0.62V -8
SSTL25 Il | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V NA NA NA NA
SSTL18 Il | -0.3V | Vrer-0.125V xREF‘LO'l% 3.6V NA NA NA | NA
SSTL18 | | -0.3V | Vrer-0.125V xRE”O'lZF’ 3.6V 0.40V | Vcco-0.40V | 8 -8
SSTL15 0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V 0.40V | Vcco-0.40V -8
HSTL18 | |-0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V 0.40V | Vcco-0.40V -8
HSTL18 Il |-0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V NA NA NA NA
HSTL15 | |-0.3V | VRer-0.1V | Vrert 0.1V | 3.6V 0.40V | Vcco-0.40V | 8 -8
HSTL15 Il |-0.3V | VRer-0.1V | Vrer+ 0.1V | 3.6V NA NA NA NA
!
[1][F—A™ Bank B 10 111 DC Hi R #1 (f2 5 source 1 sink): [F—/™ Bank fiifi 10
FSHRARERT n*8mA, n EK/RiZ Bank #5] H 1 10 $& .
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4 B 4.3DC H AR
=
4.3.5 4 1/0 DC BES 454
+ 4-12 5 I/O DC B 45
LVDS

R ik W 2% AT BN | R | RK | B

Vina,Ving | i1\ HE & (Input Voltage) - 0 - 2.4 Vv
FEAT T N HL . (Input Common

Vem Mode Voltage) - 0.05 - 2.35 V
YT , . —

Vo Z= 415N 1R (Differential By NS5 1100 |- 1600 | mv
Input Threshold)

I i1 N8 (Input Current) (P)?fwer On or Power | _ ] £10  |pA
i H 7= FL 7 (Output High _

Vo Voltage for Vop or Vow) Rr=1000 1.6 v
i K S (Output Low _

Vou Voltage for Vop or Vowm) R =1000 0.9 v
Z= Rk H H s (Output Voltage | (Vor - Vow),

Vob Differential) RT=100Q 250 350 450 mV
ZE 5 LR A AR A T

AVobp (Change in Vop Between - - - 50 mV
High and Low)
%t & (Output Voltage (Vop + Vowm)/2,

Vos Offset) Rr=100Q 1.125 1.2 1.375 |V
i 2 AF 4k (Change in Vos

AVos Between High and Low) S0 mv

— AN =]
s R Voo = OV BT | s |
£
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4 A 4 AAC FFoRP51E

4.4 AC FFR$51¢

4.4.1 CFU A%
%% 4-13 CFU N FES#
" TS X
SR | Rk - L
Min Max
LL““—CF LUT4 %EiE(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
4.4.2 BSRAM FF<$514
# 4-14 BSRAM HEFS%
" 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)

4.4.3 DSP 454
%= 4-15 DSP B &%
o i e
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 Slinal
tc00R DSP HT’%“F?'J?HUijﬁ%ﬁﬁﬁﬁTlEﬂ(Clock to output | 042 | ns
from output register)

4.4.4 Gearbox FFx4Fi4

%R 4-16 Gearbox FTFF&¥#
TBD
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4 HURFE 4.5 Gz LI b v

4.4.5 BH§hEN I/O FFR4F14E
= 4-17 SpERFF L4
8 7
/—; R E (5] > AN
=R vt 3 i Min Max Min Max R
. . Pin(IOxA) to
PI-LUT-PIN | binjoxB) | GW2A(2AR)-18 | - 383 |- 459 | ns
Delay delay
ThcLkdy gg{;‘f ree | GW2A(2AR)-18 | - 082 |- 098 |ns
Tocikdy dGe(I\’;'y ree | GW2A(2AR)-18 | - 177 |- 212 |ns
E!
MR % FH: VCCO0=3.3V, VCCX=3.3V.
4.4.6 F @RI R FEFH
< 4-18 FRRIEFNEESH
LR i BH B/ME HAE SN
AR AT R
g?ﬁfﬁjtﬂ”‘im 0+ 1 106.25MHz 125MHz | 143.75MHz
fmax ——.
= 2 L 4 5% (-
A (400 | ) i, 125MHz | 150MHz
+100°7C)
A N
tor i SRR Duty | a0 50% 57%
Cycle
= .
toparT i/t B Period | g o) pp 0.012UIPP | 0.02UIPP
Jitter
4.4.7 HiIHTF T F4E
% 4-19 PLL 454 8%
28 HEEER 2R w/ME NI
CLKIN 3MHZ 500MHZ
co/I8
PFD 3MHZ 500MHZ
c8/l7
pps 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 mTERE O R FFirfE
GW2AR %71 FPGA 7= GowinCONFIG it & B F5: MSPI
®. SSPI . CPU . SERIAL B, E4NEENES% UG290
Gowin FPGA /=i 2 FEHL &' F A
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5 BT IHE R

5.1 i 4

5%%14% BER

KT 2R R R E R EE R, 555 2.2 7 mEESXK.

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

o P S A K F SRR AR IR, T CO/I8, C8/IT7 &5, &5 ik % FH 2 Tl 2 b
WE, I RATE] 08 P AT DA B 2 35 A2 Al g B (DR R AL R (C)o Tl 2 it e T B
100°C, Pt EinE 85°C, FrLA[E—O Fr infe i g v F dhi e i 25 4% 8, 7F
Tl 2 o FH R AR R N 7 o

& 5-1 B HRGFE - ES

Product Series
GW2AR

Core Supply Voltage

LV 1.0V

Logic Density
18: 20,736 LUTs

DS226-2.1

GW2AR - XX XX XXXXXX ES
—T Jj E— Optional Suffix

ES Engineering Sample

Package Type

LQ144 (LQFP144, 0.5mm)
EQ144 (eLQFP144, 0.5mm)
EQ144P (eLQFP144P, 0.5mm)
EQ144PF (eLQFP144PF, 0.5mm)
QN88 (QFN88, 0.4mm)

QNB88P (QFN88P, 0.4mm)
QN88PF (QFN88PF, 0.4mm)
LQ176 (LQFP176, 0.4mm)
EQL176 (eLQFP176, 0.4mm)
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5 BT IHE R 5.2 da B AR R

5-2 &y 75 3% - Production
GW2AR - XX XX XXXXXX CX/IX

Product Series —— [ — Temperature Range
GW2AR C Commercial 0°C to 85C
I Industrial -40°C to 100°C
Core Supply Voltage Speed Grade
LV 1.0V 6 Slowest
7
Logic Density E— 8
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)

QNB88P (QFN88P, 0.4mm)
QNB88PF (QFN88PF, 0.4mm)
LQ176 (LQFP176, 0.4mm)
EQ176 (eLQFP176, 0.4mm)

5.2 s fFE AR Rl
B2 B S T ) T AR, R 53 TR
5-3 B EE EARIR R

°® o
E— 1
GOWINSZE GW2AR-LV18 €— Part Number
QN88C7/16
Part Number ——»GW2AR-LV18LQ144C7/16 YYWW < Date Code
Date Code ——»YYWW —
Lot Number — L LILLLLLL LLLLLLLL L€ Lot Number
°® o
E— | I 1
GOWINSZE GW2AR-LV18<€— Part Number
QN88C7/16
Part Nu mbezr — > GW2AR-LV18LQ144CT7/I6 Y Y W W Ce€ Date Code?
Date Code“ ——»>YYWWC
Lot Number L LLLLLLLL LLLLLLLL L<—— Lot Number
V!

o [MEWAEPBE—IT5E 478K “Part Number”.
e [2] C linA st Date Code ot hn—Af7 iR AFRiR “C”.
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