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1 RTATF 1.1 FHNE

m

1sa:

i)

11 FRAR

GW2AN %51 FPGA ' il GW2AN & 7%1 FPGA /= i 84 T 1 &
z P G GW2AN R 51 FPGA 7= iR HEREAE ™ i BHIR 5 2 A BS54
R iR LI PP DL RGP 25 8, SEIA P RIE 1 = = S
GW2AN # 41| FPGA 7= i UL LR, A B Tae e 2 K A

1.2 X3

I BT E ok SR EE www.gowinsemi.com.cn T UL R E. BE UL
FHIESCRY :
o UG702, GW2AN-18X & 9X 214 FLfic B Tt
e UGY973, GW2AN £%I FPGA 7~ i 4% 545 B F it
e UG972, GW2AN-18X Z8f4 Pinout it
e UG978, GW2AN-9X ##1f Pinout Fift

1.3 Ki&. 4algiE

R A1 RN AT BLAR SCRIE . A R AR X o
R 11 RiE, GEHEE

ARG e IE AFR X

FPGA Field Programmable Gate Array | ¥l3% 7] 4w F2 [ 1551
CFU Configurable Function Unit Al E VIR T
CLS Configurable Logic Section I W=htiitsR
CRU Configurable Routing Unit Al YA T
LUT4 4-input Look-up Table 4 g NEHRE
LUT5 5-input Look-up Table 5 M NTH K
LUT6 6-input Look-up Table 6 M AN B K
LUT7 7-input Look-up Table 7 IR K
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1 RTATF

1.4 TARSCHF 5 )5

NN e AFR X

LUTS 8-input Look-up Table 8 AT k&

REG Register ALY

ALU Arithmetic Logic Unit HARZ T

(o]} Input/Output Block A N HR AR

SSRAM Slfr‘gg;’; Static Random ACCeSS |y s -t st L 77 i 25
BSRAM Mooy 1 randomACCeSS | ki AsBibLIz ik
SP Single Port 16K BSRAM 16K H.3f 1 BSRAM
SDP Semi Dual Port 16K BSRAM 16K X 1 BSRAM
DP True Dual Port 16K BSRAM 16K X -1 BSRAM
TDM Time Division Multiplexing I 53 52 H

DQCE Dynamic Quadrant Clock Enable | Z2s % BRI i g
DCS Dynamic Clock Selector AN B PR A%

PLL Phase-locked Loop BUAHER

GPIO Gowin Programmable 10 Gowin A 4 1518 FH & A
PG PBGA PBGA %

UG UBGA UBGA %

14 FRZFHSRIE

P PRSI AT AR SR, AR IR P AT AR AT 58 ) m A
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2.1 FeEmtig

= iR

R GW2AN 2751 FPGA 7 fh g i o S R R ERO KR 5 — LR
HAEZ RIER FPGA 77 i, W IRFEE, =ik LVDS % H DU 1)
BSRAM AR BEUE . NOR Flash B, IXEE Py iR 10 B IR A FCAS Tl (1) FPGA

ZRF LA Je 55nm T2 GW2AN 541 FPGA 7 ity idi Fil T~ s AR A O B FH

I
= o

iz R AL [ 153 B ERTRHT A FPGA BT A8, SCFF
GW2AN %741 FPGA =i, fefig 58/ FPGA 476 iR, k. rAHdRR
AR A TR

2.1 Fritk ik
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o (RIhHE
- 55nm LE
- LVRA: SZHF 1.0V L
- EVRAE: XF1.2VEHE
- UV hRA: 2.5V & 3.3V iz &
CHE B AN S HT /5
° iﬁ%ﬂ‘ 1/O HL FAnifE
-  LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/18 1, Il, SSTL15;
- HSTL18 1, Il, HSTL15 |; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
- MLVDSE, LVPECLE, RSDSE
- PREAAGS L IR I
- XFF4mA. 8mA. 16mA. 24mA ZIKF)REE
- Rt% =S Slew Rate £
- PR S S IR Bl F A T
- WA /O HRAE AT Bus Keeper. i/ N4 HiFH & Open Drain
fi L e T
XFERE R
° $Hﬁ 1) AR 2 4 LT
- 4N LUT(LUT4)
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- SCRFB AL AT SR A A
e fEf NOR Flash f74i# 5 Fr
o SCHFF M E S REN LA ik &
- SCREX I F DL K Dy X AR
- XEFTTEERE

o RiE PLL BHYR

- SEDUN BRI o SATAR RS
- SR Bl 4 R

o JnfRMC E
- SCEFJTAG B

B

- 3Z¥F 5 F GowinCONFIG At B #:{: Autoboot. SSPI. CPU. I°C.

SERIAL
- XFFPCHR

TH9. SCFr SSPI 155

T2

- ¥ JTAG. SSPI R EE4mFE SPI Flash, HAhAE R AT LN IP

(K57 iAE S

Pl Flash

SCREEAE RSN A2 e B B

2.2 FRIERYIFR

* 2-1 FRiERYIR

A GW2AN-9X GW2AN-18X

W IT(LUTA) 10368 20,736

A7 (FF) 10368 15552

4 K e B

gﬁfﬁgﬁmmﬁ% 41472 41,472
T \

?;éfm&ﬁf}mﬁ% 540K 540K

Holk ST i 2 H 30 30

BSRAM()

NOR Flash 16M bit 16M bit

I ZBiAHIR(PLLS) 2 2

Global Clock 8 8

High Speed Clock 8 8

LVDS (Mb/s) 1250 1250

MIPI (Mb/s) 1200 1200

I/O Bank %k 9 9

=N I(OF 389 389

LR (LV A 1.0V 1.0V

HHLE (EV A 1.2V 1.2V

HLE (UV A 2.5V/3.3V 2.5V/3.3V
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% 2-2 GW2AN-18X PLL F3&

R R ] ) PLL

PG256 GW2AN-18X PLLL/PLLR

UG256 GW2AN-18X PLLL/PLLR

UG324 GW2AN-18X PLLL/PLLR

UG332 GW2AN-18X PLLL/PLLR

UG400 GW2AN-18X PLLL/PLLR

UG484 GW2AN-18X PLLL/PLLR

#z 2-3 GW2AN A7l FPGA =R RMsXAR 10 ER

r A (mm) | R~ (mm) '(Emf:lf)d JOT | GW2aN-9X | GW2AN-18X
UG484 | 08 19 x 19 - 383 (96) | 383 (96)
UG400 0.8 17 x 17 - 335 (95) 335 (95)
UG256 | 0.8 14 x 14 - 207 (86) - | 207 (86)
PG256 | 1.0 17 x 17 - 207 (86) - | 207 (86)
UG332 |08 17 x 17 - — 279 (82)
UG324 | 08 15 x 15 - 279 (74) - | 279 (74)
PG484 | 1.0 23 x 23 - — 381 (96)
P!

o A4+ GW2AN 71 FPGA F= it 4 R4 5 17, E2% 5.1 S fhandas
e JTAGSEL_N il JTAG &2 H /&, JTAGSEL N 5| A JTAG F#iHI 4 51
(TCK. TDI. TDO. TMS) Au[FKEH N 1/0, WERZHIEIE N JTAG FEHH 4 4

SURE N 110 I 500 VEAR(R 155

P FH -

% UG973, GW2AN %4l FPGA /=in 14 5 5
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3 Hify S

3.1 Gt

32*1"@7’1‘2’:’.

3.1 ZEHiEE

& 3-1 i e rEE
/ l1oB| |1o8]| [10B| |i0B| [10B| [I0B]| |I0B]
Pa— ,,oaankiiL,J,OBankl — /,’ ’ CFU ‘ ’ CFU ‘ ’ CFU ‘ ’ CFU ‘ ’ CFU ‘ ’ CFU ‘
! e ,F/ oro] [ore] [ero] [ero] [ | [ | D
% oo ShAM | g i ’ Block SRAM ‘
Nor Flash Hg — EEE ‘ | - g % ’CLU‘ ’CLU‘ ’CLUHCLUHCLUHCLU‘
é _ ks;::; | |OSC§ ’CFUHCFU"CFUHCFUHCFUHCFU‘
% CFU T J\\ ’CFU"CFU"CFUHCFUHCFUHCFU‘
«— |/0Ezank4C ZLIJ/OBankS — > \\\ ’ Block SRAM ‘ ’ PLL ‘
\\\\ ’CFUHCFUHCFUHCFUH OosC ‘
K] 3-1 5§ GW2AN #7%1 FPGA 7= g5t e &, GW2AN RVIER T
NOR Flash 7745 J - NOR Flash FPERIHEA 152 I 3.2 NOR FLASH.
GW2AN-18X #3F N T i E el s klE S B R 2-1. SN2 —
MEEBITEEY], EZR A AR (0B), #ENIK T ERS BT
(BSRAM) #iHe, PLL #EU5ATH N 5
GW2AN 741 FPGA 7= i ZEA [ 2H 158 43 o] i & Th g ¥R oo (CF U,
Configurable Logic Unit). fEasfF &8 EAT. I FEHES], ANRBER
AT BN SVECAE . FIRCEDIREE T (CFU) W DAL E SR (LUT4)
P, FARZEA A 2 0. R RNE S % 3.3 AL & IR IC.
GW2AN #%1] FPGA 7= (1) 110 ZR s A fEds {4 El, DL Bank AL
K14y, 3454 9 4 Bank, 1y BankO~Bank8. /O % 3¢ 3¢ £l H b
e, ORI TR, SDR T/ERI. j#H DDR #i:\A! DDR_MEM #i
DS971-1.05 6(44)




3 KN

3.2 NOR FLASH

Ko HEHTTRHES % 3.4 Fa A\ tH AR,

GW2AN %741 FPGA 7= i I HUIR B S EENLAA 28 (BSRAM) 7RS4 N
W RATHES . — BSRAM K& & K/NR 18Kbits, SZHFZ R & 5 20!
PRERER . AN ENE S % 3.5 HoR B S MNLLE R S i .

GW2AN # %] FPGA 77 & Nk T 8iFHFR PLL %95 i o2 344 PLL Bk
RERSIRAL AT LR S RO B AR, I E B AR (02 $0a] DABEAT I B R A 2 0
B A0) s AT REE . 2 LT RE . R i P R T R e A Y
R, SCFF 1.5625MHz %] 100MHz IR dmE, - MSPI 4 e B
AU B, BN SRIRIE AT AR RO P BR, PEEVERNE S 3.6 I
3.10 A M ik

b, FPGA #3fFINE T & K g fEfi £k . 0(CRU, Configurable
Routing Unit), & FPGA W T RIS ALER R R, AECEIIRE R IT
(CFU) 1 1OB Wi&R i AT AT LR YR, %l T CFU B YR AT IOB Py
TR . AL IR E & = Ak FPGA BB sh A . thak,
GW2AN #7%1] FPGA = itk e fit 75 W& I B 2 B2, KA sTli, 4
BN, U RImFEIRINE . AR TS 3.7 K28, 3.8 R B EI.

3.2 NOR FLASH

GW2AN %741 FPGA 7= i #2ft NOR FLASH, E. & Firdk.
i
Y HE 1.65V & 3.465V Bk TAE;
16Mb 145 1/], HET 256 715,
S FF SPI;
IR A% . 100MHz;
WIS AR .
- BRERCE TR WA S R
- TMEIREHRE Ry
Min 100,000 i F&/42 4 s
PR P 2 R R B
TLYmFEIE]: 1ms
Sector ¥R [E]: 100ms
Bt E] . 0.3s/0.5s
AR EERERTE]: 10s

® BUEAAfEmE]: 20 4

3.3 AJECEIhEE AT

DS971-1.05

] ic B DI g 0 (CFU) AT AT e & 2 48 170 (CLU) 2 A B i o -
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3 ik 3.3 WACETIRERIT

FPGA 7= i W% IR R R 2 AR B G, BN 24 R B g nl /i DY AN r] E B 2 4 B (CLS)
DL HR B ) T C B A 26 B s (CRU) AL R, Hip = AN alid B 2 4 B A & A
PUHI AN Z (LUT)FI A 257224 (REG), H4h—/ Al fic B2 4 H a8 A
P AR, WK 3-2 s,

CLU iy ml e B AR BN ER S BEN A G2y, TG E NIEARE R
. BREH BTN RiA7 % 28 . CFU Hr i ] fic B 38 45 e nl AR 48 N 17 5 fic
BNEAEREL., EREZEAIC. FRSEVIFAEE R Ser g4 VU AP T/ERE
Ao ATLL CFU NHIEITANH.

3-2 CFU &#rEHE

Carry to Right CFU "

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

SREG FESHNBMA /. WHFE, BHAE LS MER L FE S/ FHib.
3.3.1 AR EiZ R T

BRRL TR RAR T . EARZEALEE 23
o JEAEPLFMN
FANEREBETDIBECE N — 4 B ANER R (LUTE), LBl mmEHkER
Ihie:
- —ANAEEE DR A AT E R 5 A AR (LUTS).
- PIANATECE DhRE A AT E R — ) 6 H A\ AR (LUTS).
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3.3 WACETIRERIT
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- DAL E DIRE A AT E R — A 7 SN R R (LUTT),
- J\NATBCE DIRE A (B9 CFU) AT B sl — A4~ 8 Fr A X K (LUTS8).

o FREHHA
BEALEE, EHRER AT B R AR A (ALY), AESEIL LA DhfeE:

LE A

A e

- IR
- U, BRI A A
- PR, WRERTHEL AN T HEBRIAMSE

- RILGE
o fififdiat

EALECS, A T EC B2 T A 16 x 4 A2 o0 A sk S RN LA fd
2% (SSRAM) = Hififitds.
2 S AR FPGA B A SR AW AR AL S ) 7 S B i S BE A L AT it 2%
(SSRAM) HIHIEEAL . RS A74i# 28 1 B LE o 881 g FE IR 52 BN o

A AL & DI AE FH (CLSO~CLS2) & & N 2 /25 (REG), Wil 3-3 Fin.
& 3-3 CLS v HERF=E
D
CE
CLK Q
SR
GSR

% 3-1 CLS & FeaiRE S350

=24 |10 Mok
D | A B A
CE | CLK fAE(5 2, ARG s Fi T A o 1 o T et
CLK | B, TTLE S IR R B R e
RHE SR, ARE R A,
o Ml
I
SR | o RhEf
o RLE
o FANE L
SRS, AR T e,
o R
(31,141
GSR | o RHEf
o EAREEM
Q o e
L

® [11{55 D MsRIERT LUESE R — I FL B DBt i AT — B RR M, T DUERERE T
CRU M N . ULEEIREY IR, ST DL A .

® [2]CFU 9 rlfic B IhfE A i) CE/CLK/SR 4 m] 37 it B ik 4%

® [3]7£ GW2AN %741 FPGA /=N #i, GSR il HiELER:, At CRU.
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3.4 fn N\ AR

® [4]SR 5 GSR [Alf AR, GSR A I,
3.3.2 R HFIFRATT

A2 B T CRU ) Dhfe B AP 71 -

o MAIEFEIIRE: Jv CFU KM NG S M4 AL .

o MZBIATIRE: v CFU M A5 SR LR R, B4 CFU A HE
B4 \CFU Z[IEHE LA K CFU M FPGA N #3 HoAth Th RERE P 2 [A) 7 4%

W2 MG EIESH® UG288, Gowin A/ & 1)aEH 7L (CFU) H 15 -

3.4 SN HARIR

GW2AN %71 FPGA i) 10B = ZA1 4% 1/0 Buffer. 1/0 2 LA L AR R
AT BIR e =B 7. R B, &4 10B #ontd il 1A 110 & 1
(bric v AT B), EATATLARCE R —HZE B SR, W DRy $im(E 5 70

AACE
[# 3-4 10B £~ EE
Differential Pair Differential Pair
A A
~ “True” “Comp” " ” “True” “Comp” "
PAD A PAD B PAD A PAD B
2 2 2 2
y L y v
Buffer Pair A& B Buffer Pair A & B
2 Y 2 A A 4 A Y
—H O - O —H |0 —H |0
o 6 o0 6 @ o o6 8o b E
Y v ) 4 \ 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A y Y
_|BolBQ _|Dpod O _JToBQO_JoB QO
32s2x3252 x 3252 x3252 =
SS5E5v 5585 v S|585v Sis‘g S v
Q ~|Q «Q ~|Q Q ~+|Q Q ~+|Q
v A v
Routing Routing

GW2AN %741 FPGA 7~ kit IOB D) BERF ki -

e JET Bank [ Veco MLl
e 7 LVCMOS. PCI. LVTTL. LVDS. SSTL VLA HSTL 5% Fl B ~Fhx

i
o IRt N(E 5 I IR ML T,
o IRALEIHIUE 5 KB H AL I
o tHiH{=5 Slew Rate 1ET;
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3 KN

3.4 fn N\ AR

o XTHE 1/O #2457 /) Bus Keeper. i/ F$iHi[H /% Open Drain %t}
R

PEET LT

o /0 @B, SDR L DDR &£ fifi=.

3.4.1~343 730 H T 110 HAPARHES 110 B4 K 110 &4 TAER A,
KFHH0 /0 BRI Z 4B R, 1555 UG289, Gowin 7/ 45 FEd /1] E
(GPIO) /)" 715 5 »

3.4.1 I/O HERE

DS971-1.05

GW2AN %1 FPGA 7= /i1 1/0 f45 9 /> Bank, 1K 3-5 fios, &
Bank A7) 1/0 HJE Veco. Veco AT LA E A 3.3V, 2.5V, 1.8V. 1.5V,
1.35V. 1.2V 86 1.0V. FE4EEiESEEK 4-2,

NSCHE SSTL, HSTL %5 1/0 fi N FrifE, &4~ Bank i HEfit—AMplarfr 2
/5 (VRer), AP A LLEEAE A 1OB & 1Y Vrer P (25T 0.5 x Veeo),
AT REAME) VRer Hin A\ (ff FH Bank H AT = — > 11O & HIE A4S VRer I

3-5 GW2AN ) I/O Bank &R EE

| loBank0 | | IO0Banki |
5 _
® @)
3 S
L] =
- N
5 L
g GW2AN -
)

= 5
— v}
;-%
;\_ w
(2]

- | oBanks | | 0Banké |

GW2AN #%1] FPGA 7= f AR [F) Bank SZREARFI A BRI &, BH5
B i LSRN 22 43 L REL B PP PR EE PHL W B T SSTL/HSTL g N, 78
Bank2/3/6/7/8 H137#F. Z=4r A BEE T LVDS #i A\, 1X{E Bank0/1 3¢
£, Bank0/1 3Z4F 100 R4 23 DUAC HLFH

¥
B E I (GPIO) BRUVRE R =M 99 T .
GW2AN %% FPGA 7 N LV, EV. UV =AMhCA

LV hix A 855 3CRF 1.0V Vee A HL IR, BV A S FSCRF 1.2V Vee fitH
LT, A) RAT 2 FH P IR DI RE A 75K
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3.4 fn N\ AR

Vcco M4 f Z A7 1.0V, 1.2V, 1.5V,

BE.

1.8V. 2.5V. 3.3V #HJEH RIE

UV A7 7 Se s — i b e, AERER IR 1 kMERa IS 2, Y

FH RS 3 2.5V, 3.3V iEH R,
ANE ) 1/O i HARHERXT Veco HIESR, W3R 3-2 AR,

HI%I N 11O Y K 3o vl e i & ansk 3-3 i
% 3-2 GW2AN &7l FPGA =R HFHHE /0 X8 RS ERE

GW2AN %1375

I/O iy thvnitE | Bdim/ZE ) Bank Vcco(V) ey IRENRE 1(mA) | BT

LVTTL33 B S 3.3 4,8,12,16,24 AN
LVCMOS33 B 3.3 4,8,12,16,24 WA
LVCMOS25 B 25 4,8,12,16 A
LVCMOS18 B 1.8 4,812 A
LVCMOS15 B 15 4.8 G EE AN
LVCMOS12 B Y 1.2 4,8 pGILEE N

SSTL25 | B 2.5 8 i N

SSTL25 I B 2.5 8 i N

SSTL33 | B 3.3 8 At N

SSTL33._I B 3.3 8 fEfitHE

SSTL18_| B 1.8 8 fifigHe

SSTL18_I B 1.8 8 At

SSTL15 BA YR 1.5 8 1A

HSTL18 | B 1.8 8 i

HSTL18 I BA Y 1.8 8 ez AN

HSTL15 | BA Y 15 8 At N

PCI33 B 3.3 N/A PC filiixk NN R SR
LVPECL33E | #%r 3.3 16 T A AR
MLVDS25E | %4 25 16 ;jjcgg ;E WS
BLVDS25E Gy 2.5 16 EQSNELCAE ]
RSDS25E 0y 2.5 8 RN R e IO A
LVDS25E ZEoy 2.5 8 FON R AR AR
LVDS25 #43(TLVDS) 2.5/3.3 3.5/2.5/2/1.25 SO R A
RSDS #/5(TLVDS) 2.5/3.3 2 FON R AR AR
MINILVDS #45(TLVDS) 2.5/3.3 2 ;JC%,E gj S AR
PPLVDS #243(TLVDS) 2.5/3.3 3.5 LCD 17/513K5)
SSTL15D ZEoy 15 8 At N

SSTL25D | ZEoy 2.5 8 At N

SSTL25D I ZEGy 2.5 8 e
SSTL33D_| ZEy 3.3 8 el n|
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3 ik 3.4 i N\ B

/O sl | Fum/ZE 45y Bank Vcco(V) IR BEE 1 (mA) BTN
SSTL33D I oy 3.3 8 At N
SSTL18D | ZEGy 1.8 8 e O
SSTL18D_I Zhy 1.8 8 e
HSTL18D | ZEoy 1.8 8 et
HSTL18D I FEGy 1.8 8 e
HSTL15D | ZEoy 15 8 ez N
LVCMOS12D | %4 1.2 8/4 pGILEE N
LVCMOS15D | 4% 15 8/4 pGINEEE N
LVCMOS18D | 4 1.8 8/12/4 pGiNEEE N
LVCMOS25D | 41 2.5 8/16/12/4 AN
LVCMOS33D | %4 3.3 8/24/16/12/4 SN RPN
# 3-3 GW2AN ZHFHIHMIA /O 2B K F 5 AIHER E
1/O % NARitE M/ %4y | Bank Veco(V) YHRFLIBRIET | RERE Vrer
LVTTL33 B 1.5/1.8/2.5/3.3 & =
LVCMOS33 B S 1.5/1.8/2.5/3.3 = o
LVCMOS25 B S 1.5/1.8/2.5/3.3 = o
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 1.2/1.5/1.8/2.5/3.3 = 4
SSTL15 B St 1.5/1.8/2.5/3.3 i sz
SSTL25 | BB 2.5/3.3 % &
SSTL25 I BB 2.5/3.3 % &
SSTL33 | FA St 3.3 4 &
SSTL33_I B St 3.3 4 &
SSTL18 | B S 1.8/2.5/3.3 @ &
SSTL18_I B S 1.8/2.5/3.3 @ &
HSTL18 | B St 1.8/2.5/3.3 o &
HSTL18_lI B St 1.8/2.5/3.3 o &
HSTL15_| BB 1.5/1.8/2.5/3.3 % &
PCI33 BB 3.3 & 5
LVCMOS330D25 | i 2.5 4 o
LVCMOS330D18 | i 1.8 4 o
LVCMOS330D15 | Hiii 1.5 i @
LVCMOS250D18 | Hiif 1.8 @ @
LVCMOS250D15 | Hiij 15 i o
LVCMOS180D15 | Hiij 15 i o
LVCMOS150D12 | Hiiii 1.2 % 4
LVCMOS25UD33 | Hiiii 3.3 % 4
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3 ik 3.4 i N\ B

/0 iy N Fr itk ¥/ %45y | Bank Veco(V) XHRFEIRAIETT | &R FHE Vrer
LVCMOS18UD25 | Hiig 2.5 4 o
LVCMOS18UD33 | Hiij 3.3 i 7§
LVCMOS15UD18 | i 1.8 @ @
LVCMOS15UD25 | Hiii 25 % =
LVCMOS15UD33 | Hiifi 3.3 o =
LVCMOS12UD15 | Hiii 1.5 % 4
LVCMOS12UD18 | Hiii 1.8 % 4
LVCMOS12UD25 | Hiif 2.5 4 @
LVCMOS12UD33 | Hiiii 3.3 % %
LVDS25 ZE5y 2.5/3.3 @ @
RSDS 20y 2.5/3.3 i &
MINILVDS =0y 2.5/3.3 % =
PPLVDS ix 2.5/3.3 o =
LVDS25E =0y 2.5/3.3 % 4
MLVDS25E =0y 2.5/3.3 % 4
BLVDS25E E4Y 2.5/3.3 4 @
RSDS25E E4Y 2.5/3.3 4 @
LVPECL33E Z 3.3 i @
SSTL15D 1.5/1.8/2.5/3.3 i @
SSTL25D_| 2.5/3.3 o o
SSTL25D I 2.5/3.3 o o
SSTL33D | 3.3 i 4
SSTL33D_lI 3.3 i 4
SSTL18D | 1.8/2.5/3.3 i o
SSTL18D I 1.8/2.5/3.3 i o
HSTL18D | 1.8/2.5/3.3 i @
HSTL18D I 1.8/2.5/3.3 i @
HSTL15D_| 1.5/1.8/2.5/3.3 o o
LVCMOS12D 1.2/1.5/1.8/2.5/3.3 o 75
LVCMOS15D 1.5/1.8/2.5/3.3 % 4
LVCMOS18D 1.8/2.5/3.3 % 4
LVCMOS25D 2.5/3.3 i o
LVCMOS33D 3.3 i o
DS971-1.05 14(43)




3 ik 3.4 i N\ B

3.4.21/0 1Z 48
3-6 y GW2AN %741 FPGA 7= 5 i 1/O 1B 45 )% i #5 4
& 3-6 I/O ML ~EE
TX | TRIREG g
GND (>
> SER g N
ISI
R
3-7 5 GW2AN %1 FPGA 7= 51 110 2 1% N\ 47
[ 3-7 /O BN R EE
> cl
> DI
IODELAY > [REG L Q
e
» |EM AN IDES L5l Rat
Sile > Qo-Ont
* 34 IwANE
4 1/0 ik
GCLK i N5 5
NG Inout GCLK i\ & 5 R 2% UG972
P GW2AN-18X 32t Pinout T/, UGO78,
GW2AN-9X Z&ff Pinout F/iff .
DI Input 1O K EAMS S, EHEM A Z Fabric.
Q Output SDR ###th IREG HiH{E 5.
Qo-Qn-1 Output DDR fibd IDES Hiti {5 5.
V)

[1] 24 CI £y GCLK # g Fit, DI. Q & Qo-Qn-1 ANEEE 9 10 Fay N i Ad o

DS971-1.05 15(43)
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3.4 fn N\ AR

DS971-1.05

GW2AN %41 FPGA 7= i) /O 32 # (¥ 4L st i F -
HEIRARIR

3-8 HLLiIRE IODELAY . GW2AN %71 FPGA 7= 5L A 110 #it
4 IODELAY #ile, MILHEft 128(0~127) B MILEIR, — B HILERN [0y
18ps-

[¥] 3-8 IODELAY ~EHE

ol Mo
DLY UNIT

SDTAP

\ 4

SETN

A 4

DLY ADJ - DF

VALUE

A 4

B W Fh 3 1 LB IR 7 2

Fpas .

&S], "5 IEM A — A R R s S BURE & 1 75 B R A2
IODELAY ANge [ T4 A A .

I/O 5173

Kl 3-9 4 GW2AN %741 FPGA 7= i1 1/0 Zif7#stitk . GW2AN R 751
FPGA 7= i B4 110 #RIRHETT dmfE i A\ Z7 /7 2% IREG. it 27 /74 OREG
N PHL% 1) 27 7 4% TRIREG.

& 3-9 GW2AN B /O FER/~EE

D Q— =

CE

CLK

SR

Y

CE AJ A4 A HEL P45 22(0:  enable)sli i P43 %% (1: enable).
CLK wJ EAZw A2 A b R il R 5K i A

SR A] LA A A R/ 725 (1) SET/RESET 5 4k (disable).
AT-88 ] AR FE N 75 A7 2% (register) sl fid & 2% (latch) .

BN AR IR

BORERL B (IEM)s2 FH R BUCRE S iy, T8 A DDR #4450, & 3-10
BTz o
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3 KN

3.5 BURFRAFEHLAT it as iR

3-10 GW2AN K IEM ~EE

CLK [ >—— ——{ > LEAD
D[ >—— IEM ——— ] MCLK
RESET [ >—— ——— > LAG
R 2% DES KSR phigidd i

AN /O BARRAL T WA M5 2% DES, & 1 /0 SR T
. DES HLIH 1% A IR i1 5 i e 57 462 (Clock domain transfer) b it
T A A A EURE S Bl (strobe ) B N S R SHE He I Bl RE 1. B 2 AFF
17 2% (registers) K37 24 R A%

P B A el AT D R Th R
® JHNEELI AR AL DQS KT EIERRE . HIhRER T

DDR fFfii#s 4 M

® T DDR3 f#ifi #s 4% N brifE, fEi% DQS L7 (read-leveling) &%
HEZIHEEH (align).

® (tifif] DDR#, 4 DQS.RCLK A T RAEERS, B3 M pis i e bi el 75
FAEH

£~ DQS #2ft WADDR Az RADDR 15 5 45 [f]— M (0 5 I i o A A5
B,

L8 SER iR

BN /O ARG 1 ) A8 SER Bitk, Fu 1 1/0 BRIERM
W

3.4.3 I/O IZE T {EER

GW2AN %51 FPGA 7 i) /O S 2 TARR . & —Fp AR
N, VO(E /O %7345 5 %) 3T AR E i th 15 5« WIS 5. INOUT {3
5 R ESE S (F =SSR R R S

3.5 PURERSHEYL F 425150

3.5.1 &7t

DS971-1.05

GW2AN #7%1] FPGA /= it $fit 7 £ & M PUIRE S BN ARff 25 T . X4
A TR IR BT, DATHIE, S EEA FPGA BEF . DRILAR
NHUIRESBENLF % 28 (BSRAM). £ BSRAM 1 it & % /5
18,432bits(18Kbits). #&fit 5 P fERizl: Him X Single Port, X [
5230 Dual Port, £%i 1155 Semi Dual Port, [E{b{7fE# =, PHEM

17(43)




3.5 BURFRAFEHLAT it as iR

FIFO 2847, £ F£F%5|H T BSRAM M55 KINEEHEA .

F 8 MHCR S SBENAA G4 TR A P st Re vk St 17 ORFE . BUR
/& BSRAM H i) % Fh Dy e -

o 1 MEHUR KRy 18,432bits

o [ 4PAiik F| 380MHz(#E Read-before-write #5{ N 230MHz)
o iy 5 Single Port

® i 4= Dual Port

o X M= Semi Dual Port

o IRALKIILAL Parity Bits

o HRMLH Al ROM

o HmTEEM 1 AR 36 1L

o MR P E/E Mixed clock mode

o VR A % TEE Mixed data width mode

o EXUFT LA b I 5 SR RE T BE Enable Byte

e 1F% LS Normal Read and Write mode

e G155 Read-before-write mode

e HE Write-through mode

3.5.2 FiEROLERR

DS971-1.05

GW2AN %751 FPGA 7= i I HUIR B A BE M LAT s 2% 1T S 358 2 R i) B0 5
nz 3-5 frs.

% 3-5 FHEREEYIR

B AR X iy 11 452 K Dy X 1A 2 Rz
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2Kx 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 512 x 32 512 x 32
2K x 9 2K x 9 2Kx 9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 512 x 36 512 x 36
BinO&ER

7 Huu AR G, BSRAM A DAZE — /NI 6 BSRAM HEAT 152885 #:4F .
HEEHAET, 5 NI L 5 BSRAM H%id . R IEH i 5B
(Normal-Write Mode) 11l ‘5 15 =X (Write—through Mode). it &7 1745 55 %
(Bypass)if, #rEuE HILTE R — AN 8 i BT .

S ey VR () g VR I R AH iR 16 255 UG 285, Gowin 171745
(BSRAM & SSRAM) /)" #5 1.
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3 ik 3.5 BURFRAFEHLAT it as iR

Wim OER

BSRAM =3¢ X A, A] S 9 Ay 80 4
o /ity I [R] A A
o /N K [El I B A
o (LA —A i Al S
e
DP T, A His 5Hx.

T X0 A 2 A i 11~ 2 R M e iR 5% UG 285, Gowin 171445
(BSRAM & SSRAM) /1 /71557
AN O R

£l X3 1 A S 468 [ I (R 52 A0 5 AR o B2 56 [8]— i A Re s 5 #4E,
HEZFr Aug 05, B g1,

T O Xt R 2 s 11 7 =5 R AR e diiid 1 2% UG 285, Gowin 771
ZUBSRAM & SSRAM) /4 /11557,
RigE

BSRAM w] it & il A i A s 2. P nll e A R vl as Ak S, 8
g LR WIGa L R fi g as . P i 2824 ROM HEIN %, dm A6
st . TE2SF b FL R FE I SR 52 W) G R o

454 BSRAM T iC & it — 4 16Kbits ROM . 3¢T H sz = 1o 1 s 2 1
KREAFIRIES % UG285, Gowin 7714 #(BSRAM & SSRAM) /1 55 -

3.5.3 Fls R SRR EEE

GW2AN %41 FPGA 77 il B 25 BEA LA il 8 AR5 ] SRR VR & B 46
T FEARAE o 72 X0 S O Dy X0y S O, 15260 55 1) 8040 58 B mT DAAS [,
(B EAZ 3R 3-6 A1k 3-7 MR E RN
® 3-6 WinMREEEHIBRELETIR

\

\

T
T3 ¥y ]
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx 9 1K x 18
16K x1 | * * * * *
8K x 2 * * % * *
4K x 4 * * % * *
2K x 8 * * N N *
1Kx16 | * * * * *
2K x 9 * *
1K x 18 * *
bay

PRIE 7 RN SRR
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3 Hify S 3.5 BURFRAFEHLAT it as iR

+® 37 AWK R A EEHERELEIIR

5 ¥ 1
L i
16K x1 | 8Kx2 | 4K x4 | 2Kx8 | 1Kx16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
16K x1 | * . « « . .
8Kx2 | * . . . . .
K x4 | * . . . . .
Kxg | * . . . . .
1Kx16 | * . . . . .
512x32 | * . . . . .
2K x 9 * * *
1K x 18 * * *
!
PR %7 RN SRR
3.5.4 FH{EREThRERCE

BSRAM 2 #71i{#fE (byte-enables) L. A LLERMATHE, Ril
WIEBEBIME TSN MR SR 4 SR T . 52/5 iR {5 5 (WREA,
WREB), /& byte-enable 2%k T-# 1] BSRAM [ 5 #:4E.

3.5.5 RIS ThREAC &

BT B HUIR F S BELAZ 6 25558 BSRAM & TRIGAELE . B4
T O AL AT RIS, P RS I Kt A% ) I e, thmT DU ORAF A
s

3.5.6 ElH#{E

o T H MHURESHENATZ AL N 88 SCREFP BN
o i FF A g AT FHAETK R 25 A7 as B P st Mg
o M A A74 ] 5% bypass-able.

3.5.7 LEIFR
BSRAM > #F b HIR SN R WM. /£ L Hd R d, BSRAM
WFAHURES, BT EdEii o 0. PR &S thiE T R 7% 85858 ROM.
3.5.8 BSRAM #{EH&ER
BSRAM 75 5 P {ERIZ, M35 2 Mristi/ERi (55 2% Bypass
Mode, /K30 PipelineRead Mode)fll 3 5 5 1 A% 3 (1E & 5 1 2

Normal-Write Mode, JEE#5: Write-through Mode, %¢i%)5 5k :
Read-before-write Mode).
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3 Hify S 3.5 BURFRAFEHLAT it as iR

IRBRERR
A iy A A AN T A A A7 A A BSRAM 32 H K8l
WG
. FEFID G NAFA AR, A At A A o LA ] SRR AN 96 15 B K 36
DA
5B
ANE i A A% 00 OR B CE A7 6k 5 (Memory Array) 1% H -
B 3-11 $umO, PARRO KWk QRN FRRK &R

ADC———— o
Pipeline

Input Memory
bl ——— Register;I> Array :‘> Reglster:‘> DO

WRE ——»

U

OCE
ADB
] Input
CLKA  ——p Register |
DIA T—— Input —— Memory
Register A CLKB
ADA rray

Pipeline |
Register |
< OCEB

DOB
ADA —— Input (I —— Input = ADB
WREA—» Register Register ¢——— WREB
Memory
CLKA Array CLKB
Pipeline | 1 — Pipeline
Register |\ | Register | «— oceB
OCEA—»
DOA DOB
=
BiR{EEX
EEBER

XF AN AT IR W SR, hom D AR A . 5 ABEE A
DAL B3 1
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3 Hify S 3.5 BURFRAFEHLAT it as iR

BE&RR

FERERESCT, b D AT SRR, BN 2 1B i 4
to

SiRjE 5HA

FEBEREICT, b AT S ERAERY, TR M B 2 H B i 1
Mt BB A AN T,

!
DP #i:0F, ARG 5.
3.5.9 Bf¢hisst
2% 3-8 F I H T A FE BSRAM A5 20T ] FH ) sk A = .
= 3-8 B R E EFR
i o A 5 R AR 2 BAy X AR B AR 2
P AT BB Yes No No
[ERASTIREE T SRy Yes Yes No
I RS | No No Yes
7 B IR

K] 3-12 TR 7 A AR T B S7 A AR =, AN D & — A
AL B, CLKA 538 T i 0 A FIFTA 54745, CLKB {5 5 1 i

B I A 175
3-12 Jh 37 A iR
ADAL 7 ADB
Input Input
DiA E—, Register Register [\ DIB

Memory
CLKA Array

DOA <i Output
Register

CLKB

:> Output
Register :\‘> bos

WREA WREB

IS RN

K 3-13 o 1 7R Dy B AR T B 332 5 I b A A 2 4 o 1 % —
AP HEBH(CLKAYE SHEH] 1 im0 A FIS ANEdE . Sibhbms/ 54
55 AT (CLKB)E S 7o 1 B sz H s . etk A fE g5 .
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3 gE N4 3.6 ek

3-13 ISR R

S Input
Register |

Input —— Memory
CLKA ——p CLKB

Register Array
:’> Pipeline | _
Register |

BigO#RR
K] 3-14 EoR 1 PR =
3-14 Bk O #E

WRE  AD

DII::> Input  —r
» Register

CLK |

oo 2] Outbut [\
Register

WRE

Memory
Array

3.6 B§h

I Bh SR AT FPGA SRR 2 0 EE . GW2AN 741 FPGA
P ARAE T B A R 48 (GCLK), BEiEERR S A R, BT
GCLK %5, it THUHRF (PLL). &iER 4 HCLK 1 DDR 77 4% 24 1
Kol Bk b st 4t DQS S P 5
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3 Hify S 3.6 HHof

& 3-15 GW2AN Et§413%3E

I/0 Bank0 /0 Bank1

oL -
o -
= B O
= 3
— 3
3
O N
= | PLL ST
8: GCLK [
gl MUX
j
=1
= |l
| _
n ke
oL 53'?
g- )
3 B |
=L
oL

I/0 Bank5 /0 Bank4

| |voBank || Dos N g HeLK
3.6.1 £ RETHhmILE
GCLK 7E GW2AN 7= i G R oA, 50 AN RIR, BAREE$EHL 8

A GCLK M4% . GCLK B my 358 i ) A0 45 5 FH B e e A N 757 JR AR 3 A 2 1%
P, A R i & R A R U R B PR RE
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3 Zif e 3.6 HHof

& 3-16 GCLK RS HrEE

[ [ [

3000
AT\
ita

SELECTOR[3:0] SELECTOR[3:0]

4
B
B

VEAVEAVAAVANS
T TTT

SELECTOR([3:0]

SELECTOR([3:0]

VEAVEAVEAVAN
T TTT

o
m

[\ | [
ats T

3000
/32
ita

SELECTOR([3:0]

VEAVEAVEAVAANS
T TTT

SELECTOR([3:0] SELECTOR[3:0]

VAVEAVEAVAAN
ST
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3 gE N4 3.6 ek

i1+ DQCE(Dynamic Quadrant Clock Enable)n] 27 4T /5%
GCLKO~GCLK5. %] GCLKO~GCLKS5 i #f, GCLKO~GCLK5 3Kz i P 55
AR, TR T 8 fF ) A DI HE .

3-17 DQCE &#i~=E

DQCE
CE[ » D Q
>>CLK
444*\\4— CLKOUT
CLKIN p  —

R BPR ) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i, 11
3-18 Az, WERIZHE T LB CRU 78 YA Bhii N 2 ) sh &k 58, fr
ANty BRIl

3-18 DCS #EOR=E

CLKSEL [3:0] [ —>

SELFORCE [ >———

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

CLK3 [ >——>

DCS A A& Y LA T J LA

® DCS rising edge i 3{,

EUFE MR FEmt 2 EFHE R NE & 1, EFa o RS S
NGB, il 3-19 s
3-19 DCS Rising Edge &3 THIRFREE

CLKSEL[U] Js‘.\.’itcﬁ to clkd at next clkl rising E::Igl:—|

At next clkl rising edge output goes to "1™

CLKSEL[]

CLKO

CLK1 L

CLKOUT

® DCS falling edge 3%
RIAE TR B Bh I N RENT R N/ 0, TEFE B B0 0 R PR 5 %
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3 gE N4 3.6 ek

N ef, il 3-20 frs.
[ 3-20 DCS Falling Edge 3R TR FREE
CLKSEL[0] | |

Yitd‘l to clkl at nesxt clkl falling Euge\

| \’“ next clk falling edge output goes to 0" | At nexdt clid falling edge output gaeste "7

CLKSEL[1]

CLKO B I O O
CLK1 I 1 | /1;4 I |
CLkouT v [ LT LT 1« 1 EE / [

® Clock Buffer f5={,
AR, DCS faifh i i) Clock buffer.

3.6.2 fitHEF

BYURH PRI 2 — B S g il B S, TR AR BIAH A (PLL, Phase-Locked Loop).
FIFH AN (1) 225 I B 545 11 PR B N R 5 15 5 i e FAR A

GW2AN 7= i (1) PLL i pe e S it vl DLZR-& BT EpgiiZe, i il it & A (A
(2 H0 AT DAk AT IS R A0 20 1 B (5 AN 4 )« AR RS L o 2 LR A A5 T
fE.

PLL LI S5 4 HE B & 3-21 P
3-21 PLL ~-EE

— PSDIR
— PSSEL[1:0] DPA
[—>_PSPULSE
—
ODIV.A CLKOUTA
4%__%)7 i | PS DT D V CLKEN >
—
CLKIN DIV ] ODIV.B ‘h CLKOUTB
w64 ﬁ@i aazs | PS DT mV CLKEN =
Y] —
PFD CP+LPF  —f
Ve —
CLKFB
FBDIV RS Bal ODIV.C —N[\ CLKOUTC
(1-64) :{)D>_p @128 | 7S ( V) CLKEN S
—
RS B ODIV.D —N[\ CLKOUTD
}D>_DD7 waz | PS QV CLKEN =

LOCK
[>——— RESET, RESET_P, RESET_I,RESER_S

[>———— IDSEL [5:0],FBDSEL [5:0], ODSELA[6:0], ODSELB[6:0], ODSELC[6:0],0DSELD[6:0], DTA[3:0], DTB[3:0], ICPSEL[4:0], LPFRES[2:0]
[>———— ENCLKAENCLKB,ENCLKC,ENCLKD

PLL % %€ XU 3-9 s
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3.6 Hfsh

DS971-1.05

R 3-9PLL #OEN

i 1 44 F5 55 i
CLKIN LITPN A NEL PN
CLKFB LI S
RESET LN PLL 4= AL
RESET P LD PLL 57 (Power Down) 5%
RESET | LN # IDIV ) PLL 4> 5 fir
RESET_S LTIPAN 1Y 547 B/C/D ixX 3 it
IDSEL [5: 0] LN A& IDIV H, J5FE 0~63
FBDSEL [5: 0] | %A shasEd| FBDIV 14, Yol 0~63
ODSELA[6:0] LN BhA& 4] ODIVA,JL 0~127
ODSELB[6:0] LN A4 ODIVB, i 0~127
ODSELC[6:0] LTIPAN A ODIVC, i 0~127
ODSELD[6:0] LTIPAN A ODIVD, i 0~127
DTA[3:0] WA A MO H] CLKOUTA 1) dutycycle
DTBI[3:0] LI AR S CLKOUTB f#) dutycycle
ICPSEL[4:0] HIA AR 1ICP K/
LPFRES[2:0] TN A LPFRES K/
PSDIR LTI A HIFL A 5 1
PSSEL[1:0] LTI BT AL AL e ik
PSPULSE LTI SIS AL B Bh
ENCLKA it ST Bh i H i A
ENCLKB
ENCLKC
ENCLKD
CLKOUTA g A SEIE B
CLKOUTB s B B I B
CLKOUTC g C &I I b
CLKOUTD s D I8 A
LOCK g PLL i f8 7~

1: Bl

0: R4

PLL &0 E 5] LJUJPB PLL aq“%uln**ﬂzuim)\ W] DL s 5
R £ RN AE S BN S e : o PLL FJ M5 50T
DL AR PLL Bz 5 0 B N HaT PLig il it 4% éﬂ% 2 K4 R E
o ARG 5 BB S T
GW2AN %741 FPGA 7= 5 i PLL 14 R85 2% 4.4.6 PLL JF =451
PLL A] X4 N B8 CLKIN 3E4T S5 8 R AR 43400, 1B AR .
fCLKOUTA = (fCLKIN*FBDIV)/IDIV
fVCO = fCLKOUTA*ODIVA

fCLKOUTX = fIN_ODIVx/ODIVx
fPFD = fCLKIN/IDIV=fCLKOUTA/FBDIV

M w e
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3 gE N4 3.6 ek

i

fCLKIN Afi N8k CLKIN 4% .

fCLKOUTx: x=A/B/C/D, & A/B/C/D B ()% H i Eh 4%

ODIVx: x=A/B/C/D, Jy A/B/C/D @& )% 73 4 7 %5

fIN_ODIVx: x=A/B/C/D, & ODIVx i NI A, BRA fvco, SIS ps s i
.

Ei ] dE e % IDIV. FBDIV. ODIV KA SR A i i i S 5

3.6.3 EiRET§hH

GW2AN %1 FPGA 77 5 ) s i 4 HCLK 7] LA R 110 58 i e M Be %k
PaEs, e T Ve R & [E 25 BB A S e D vt i, i 3-22 AR

3-22 GW2AN HCLK ~=E

HCLK HCLK
Bank0 Bankl
HCLK | ] ‘
Bank8 HCLK
T Bank2
L
HCLK < >
Bank7 —
HCLKMUJ HCLK
HCLK |« 8:1 Bank3
Bank6

T

HCLK HCLK
Bank5 Bank4
——» HBRG_out_0~-8 —>» HBRG_fb

& 3-22 A LLES], g HCLK i —4 8:1 () HCLKMUX
i, HCLKMUX E¥AE{T—4 Bank H{#) HCLK 44 (E 532 21| HAh AF fo] —
> Bank 71, iXf#75 HCLK A4 A 5800 R 3% .

HCLK R LB a5 F 7 A i Zh BE R BR A0 R B«

e DHCEN: ZIZS1m s ¢ g, ThRg2i i+ DQCE. m3hZ&S 4TI
135 A T N B S 5

e CLKDIV/CLKDIV2: i ehorauibish, A0 4f Bank 5 —4
CLKDIV. A= A N8 AR A, — B 0 S, T 10 248 TAER
W,

e DCS: zh&i4mmohik s,

o DLLDLY: #hZSubiRifsmtl, 1% H e s A e a5 5.

3.6.4 DDR 7Fi#s5E O EIE DQS
GW2AN %1 FPGA 7= i ) DQS BEE$Z ML 7 1 N ) D RE K 3+ DDR 1%
fit B LRI Bh 75 R

o L DQS fi N, BIPILIHZ) 1/4 AL
o NI ANZRAF IR/ S faE
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3 KN 3.7 K&

o NNIEERMEEIEERIE S

e it DDR i Bl 4015 5

® Y ¥r DDR3 5 H L
DQS #ithf 3 F LAERL, k2 ARP 10 #20mFk, WK 3-23
Frowo

3-23 DQS ==&

DQSIN [ >——

PCLK [ >
FCLK
—— - DQSR90
READ[3:0] Dﬁ
RCLKSEL[2:0] Dﬁ L[> DQSWO
DLLSTEP[7:0] Dﬁ  bosw270
WSTEP[7:0 DQS
[7:0] 5 : —
RLOADN [ > iji ——1 > RVALID
RMOVE L__>—— 81 [~ RBURST
RDR[ >
WLOADN [ > > RFLAG

WMOVE [ >
WDIR[ > |
HOLD [ >

RESET [ >

- WFLAG

CDRCLKGEN

CDRCLKGEN H k3 frmnd m b AN, W SGMIl. B MiERA
—/~ DQS #11 CDRCLKGEN.

CDRCLKDIV
B Sk B, Thie 5 HCLKDIV 258,

3.7 £k

YE 9% CRU A %kh 78, GW2AN £71 FPGA 7= et 7 R IEF 51
KR, EHTNS. merfige. EEMBHEESHEERES.
3.8 £/EEN
GW2AN %741 FPGA =8 & — ML HEE R E B NS, HiEEEE

BRI N EEE, TR BB P EAL, CFU AT I/O Hhfar 47454
A LS .

3.9 fmiEOC E

GW2AN %741 FPGA 7= it 3C#F SRAM BC &, [Flth, &R b H 5 7 2 8T
TR E SRS R  AR, AT DURYE B 5 7 SRORE e B U SO
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3.9 mERE

PRAFAE N BN Flash . EHLE, GW2AN 2348 P EBE SR Flash
R B £ 2 SRAM H

GW2AN %741 FPGA 7=k 1 C Rl @ H 1 JTAG i B UAh, 832
2k S8 A 1) GowinCONFIG Bt B A% 7 : Autoboot.SSPI.CPU.I2C.
SERIAL. PFEIEENESE UG702, GW2AN-18X & 9X Z/40 FRH B F A

3.9.1 I2C B R4

DS971-1.05

!

e SDA & JH4E Open Drain f&;
o SCRFRIN AN
o UHFFIRFZ RS RN R L, @) %07 e R E

3-24 I2C R E

1 2 3 4 5 6 7 8 5 10

Thlgh
Tlav

S S USRS NI ARSS

Tsu.sta
1—H—hTh:I sta Thd. :Isti—ﬂ—p. Tsu.dat q—stu sto

SDA —\ / X uu /—\

TimeGen

52 3-10 GW2AN-18X & 9X B4k 12C R FER

Symbol Parameter Min Max Unit
FscL Clock Frequency - 400 kHz
Tiow LOW period of the SCL 1.3 - us
Thigh HIGH period of the SCL 0.6 - us
Thd.sta Start Hold Time 0.6 - us
Tsusta Start Setup Time 0.6 - us
Thd.dat Data In Hold Time 80! - ns
Tsu.dat Data In Setup Time 5001 - ns
Tsusto Stop Setup Time 0.6 - us
!

e [1]: Tha.dat Al Tsugat A H 1°C ¥iE

31(43)



http://cdn.gowinsemi.com.cn/UG702.pdf

3 gE N4 3.10 A W

3.10 KSR

GW2AN %% FPGA F=f Wik T — M W andR, mfEidfEd 8 MSPI s
FERL IR AR Bh YR, f AR B W26 3-11 FoR. A N SR IRIE T LU %
TR HERT R, @IS ECE TAESE, v LR 2K 64 PRl iR . i iy
B eT PLE i A R EAR 2

fout=200MHz/Param.

!

HrBr¥g Param NICE S48, ol 2~128, R SCHHEEL

F+ 3-11 R AR L 35 EEIE TR

1 Sk R Sk HE Sk

0 2MHz("! 8 6.25MHz 16 12.5MHz
1 4.3MHz 9 6.7MHz 17 14.3MHz
2 4.5MHz 10 7.1MHz 18 16.7MHz
3 4.8MHz 11 7.7MHz 19 20MHz

4 5.0MHz 12 8.3MHz 20 25MHz

5 5.3MHz 13 9.1MHz 21 33.3MHz
6 5.6MHz 14 10MHz 22 50MHz

7 5.9MHz 15 11.1MHz 23 100MHz
!

(115 N SR BRI i AR N 2MHz. .
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4 BRI 4.1 TAEAT

B S

E!

SR AR AT IR AR S At B A Y TRl N A P v 2 o A 8 AR 2R R AR Y Bl B A i 2
%, o PR RIEITE S AR REE Rt AR S5 AR S TARSE RIS 0L R IEH LAk

4.1 TE%H

4.1.1 B3I mXIEHE
R 4-1 fxP R AIEE
SR ik BAME | RO
LV fRAHZ HLE -0.5V 1.1V
Vce EV WA R -0.5V 1.32V
UV WA H E -0.5V 3.75V
Vceco I/O Bank HiJE 0.5V 3.75V
Storage Temperature A E -65°C +150°C
Junction Temperature bl -40°C +125C
4.1.2 HEEFET(EBE
T 42 EETEEHE
SR ik e/ ME S ONEN
LV fieA A% & 0.95V 1.05V
Vce EV AR T 1.14V 1.26V
UV WA H R 2.375V 3.6V
Vceo I/0 Bank H /% 1.14V 3.6V
Tucom g (L 2k) 0C +85°C
TunD ZEE (k) -40°C +100°C
Y

I[85 ) Bk B L RS B 22 UG972, GW2AN-18X 214 Pinout F4f. UG978,
GW2AN-9X Z1F Pinout F /.
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http://cdn.gowinsemi.com.cn/UG972.pdf
http://cdn.gowinsemi.com.cn/UG978.pdf
http://cdn.gowinsemi.com.cn/UG978.pdf

4 BRI 4.2 ESD HEfE
4.1.3 BR EFARER
*4-3 RFEEARE
B Ei:pa w/ME JRE T IN1
HL YR L TR
TrAMP (Power supply ramp rates for | 0.1mV/us - 10mV/ps
all power supplies)
4.1.4 HimR e
I+ 4-4 PAAERETE
2| iR = /0 KA | HAME
i N FELIR
Ihs (Input or I/O leakage current) 0<VINSVIH(MAX) Vo 150uA
RIS BRI TDI,TDO,
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) TMS, TCK 120uA
4.1.5 POR $¥%
F 4-5POR HESH
B it E w/ME >IN
Vee 0.7v 0.88v
POR HiEfE | EHEN A HEF | Voox 2.1V 2.6V
Vccio 0.85v 0.98Vv
4.2 ESD 148
%% 4-6 GW2AN ESD - HBM
LRl GW2AN-18X GW2AN-9X
UG256 HBM>1,000V HBM>1,000V
UG332 HBM>1,000V -
UG324 HBM>1,000V HBM>1,000V
uG400 HBM>1,000V HBM>1,000V
UG484 HBM>1,000V HBM>1,000V
PG256 HBM>1,000V HBM>1,000V

DS971-1.05
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4 WA

4.3 DC H A4

% 4-7 GW2AN ESD - CDM

an GW2AN-18X GW2AN-9X
UG256 CDM>500V CDM>500V
UG332 CDM>500V -
uUG324 CDM>500V CDM>500V
UG400 CDM>500V CDM>500V
UG484 CDM>500V CDM>500V
PG256 CDM>500V CDM>500V
=
4.3 DC RS ¥E
=
4.3.1 #EFET(EEER DC BSHE
* 4-8 EFETIESEEINR DC RS HHE
ZFR | ik &M B/MA A I ONE
e /0 % NI B (Input or Veco<VINRVIH(MAX) - - 210pA
’ /O leakage) 0V<Vin<Vcco - - 10pA
/O i B
lpu (/0 Active Pull-up 0<Vin<0.7Vcco -30pA - -150pA
Current)
I/O "FHiHR
IpD (/0 Active Pull-down ViL(MAX)<Vin<Vcco 30pA - 150pA
Current)
SR ORI A I R
?2:
IBHLS " . Vin=ViL(MAX) 30pA - -
(Bus Hold Low Sustaining
Current)
SV AR e P I R SR H
\Iﬁ
IBHHS o . . Vin=0.7Vcco -30pA - -
(Bus Hold High Sustaining
Current)
SRR LTI I 28 A
ray
IBHLO o . 0<ViNnsVceco - - 150pA
(Bus Hold Low Overdrive
Current)
SV AR FF v LTI I 28 A
lsnro | ¥it(BusHoldHigh 0=VinsVeco - - -150pA
Overdrive Current)
DR A R RN F
VBHT (Bus hold trip points) ViL(MAX) ViH(MIN)
I/O HL%Z
C1 il . - - SpF 8pF
(I/O Capacitance)
Y # N3R5 (Hysteresis for | Vcco=3.3V, Hysteresis=L2H | - 240mvV -
HYST . . .
Schmitt Trigger inputs) Vcco=2.5V, Hysteresis=L2H | - 140mV -
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4 BRI 4.3 DC H A4

BRIk At wR/ME JURUA L ONE
Vcco=1.8V, Hysteresis=L2H - 65mV -
Vcco=1.5V, Hysteresis=L2H - 30mv -
Vcco=3.3V, Hysteresis=H2L - 200mv -
Vcco=2.5V, Hysteresis=H2L - 130mV -
Vcco=1.8V, Hysteresis=H2L | - 60mVv -
Vcco=1.5V, Hysteresis=H2L - 40mVv -
Vcco=3.3V,Hysteresis=High - 440mV -
Vcco=2.5V,Hysteresis=High - 270mvV -
Vcco=1.8V,Hysteresis=High - 125mv -
Vcco=1.5V,Hysteresis=High - 70mvV -
4.3.2 FSHR
*® 49 BSHER
BN it At A
lec Core H I HLIfT GW2AN-18X 35mA
lcco I/0 Bank 5 FLL(Vcco=2.5V) - -
4.3.3 1/O HEFET{E5H
R 4-10 YO HEFETIELRGE
o i R Veco(V) TR Vrer(V)
RME | AME | ROKME | RME ) BME | &K
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_lI 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 1.5 1.7
SSTL33_lI 3.135 3.3 3.6 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_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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4 WA

4.3 DC H A4

e i X R Veco(V) F TR Vrer(V)
0/ ME HAUE SN 5/ ME HL T =N
LVPECL33E | 3.135 3.3 3.6 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E! 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D Il | 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D Il | 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D 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 - - -
!
f# F True LVDS 1) Bank VCCO X% B N 2.5V,
4.3.4 8% 1/0 DC BB 54514
& 4-11 i 1/0 DC 54514
o Vi Vi VoL Von loct | lont!
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
4 4
8 -8
I[¥$¥L2§33 0.3V 0.8V 2.0V ey N Voo 04V 12 12
24 | -24
0.2V Veco-0.2V | 0.1 | -0.1
4 4
0.4V Veco04V |0 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 Vcco.0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35x Vcco | 0.65x Veco | 3.6V 12 |12
0.2V Vcco-0.2V | 0.1 -0.1
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4 WA

4.3 DC H A4

TR Vi ViH Vou Vo loct | lonl™
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
4 -4
0.4V Vcco-0.4V
LVCMOS15| -0.3V | 0.35 x Vcco 0.65 x Vcco | 3.6V 8 -8
0.2v Vcco-0.2V | 0.1 -0.1
2 -2
0.4v Vceo-0.4V
LVCMOS12| -0.3V | 0.35 x Vcco 0.65 xVcco | 3.6V 4 -4
0.2v Vceco-0.2V | 0.1 -0.1
PCI33 03V|03xVeco | 05xVeco | 3.6V &;O X09xVeco | 15 | -05
SSTL33 | -0.3V | Vrer-0.2V VRrer+0.2V 3.6V | 0.7 Vcco-1.1V | 8 -8
SSTL25 | -0.3V | VRrer-0.18V VrRer+0.18V | 3.6V | 0.54V Vcco-0.62V | 8 -8
SSTL25 1l | -0.3V | VRrer-0.18V VRer+0.18V | 3.6V | NA NA NA NA
SSTL18 Il | -0.3V | Vrer-0.125V Vrer+0.125V | 3.6V | NA NA NA NA
SSTL18 | -0.3V | Vrer-0.125V Vrer+0.125V | 3.6V | 0.40V Vcco-0.40V | 8 -8
SSTL15 -0.3V | Vrer-0.1V Vrer+ 0.1V 3.6V | 0.40V Vcco-0.40V | 8 -8
HSTL18 | -0.3V | Vrer-0.1V Vrer+ 0.1V 3.6V | 0.40V Vcco-0.40V | 8 -8
HSTL18 Il | -0.3V | Vrer-0.1V Vrert+ 0.1V 3.6V | NA NA NA NA
HSTL15_| -0.3V | Vrer-0.1V Vrert+ 0.1V 3.6V | 0.40V Vcco-0.40V | 8 -8
HSTL15 1l | -0.3V | Vrer-0.1V VRrer+ 0.1V 3.6V | NA NA NA NA
W
[i]—/> Bank AT 10 K454 DC HLLFR (135 source F sink): [F—> Bank B 10 f#5
LA RE R T n*8mA, n E7x1% Bank 851 HifF 10 3= .
=
4.3.5 4 1/O DC BB S 454
& 4-12 £43 /O DC S HE
LVDS
R ik A A wN | A BR | B
N
VINA,VINB (Input Voltage) 0 - 24 \
LA N LR Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 005 |- 235 |V
\ . . Difference
YA N
VTHD Z TN TR (Differential Input Between the Two | £100 - +600 | mV
Threshold) In
puts
N . Power On or
N i N B9 (Input Current) Power Off - - +10 | pA
% 4 =1 LS (Output High Voltage _
VoH for VOP or VOM) Rr =100Q - - 1.60 \Y
%7 HU HEL S (Output Low Voltage B
VoL for VOP or VOM) Rr =100Q 0.9 \Y
7% K H R (Output Voltage (Vop - Vowm), Rt =
Vob Differential) 1000 250 350 450 mV
AVop 22 AL HA F R AR AR ALY - - 50 mV
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4 BRI 4.4 AC FFa=iiit

ZFK Eiiipa MR A wAN B ER | BT
(Change in VOD Between High
and Low)

Vos fithi Fi(Output Votage Offset) | 07 T VW% 14125 | 120 | 1375 |V
1 FEAR L (Change in VOS

AVos Between High and Low) ) i 50 mv
- . Vob = 0V %

| % L — - -

s L FELA e 15 mA

4.4 AC FFR$51E

4.4.1 CFU Fx4$t4¢
% 4-13 CFU RHF&%
o TR, i
e ik = #fiy
Min Max

tLuta_cru LUT4 ZEi5(LUT4 delay) - 0.337 ns
tLuTs_cru LUT5 #EIR(LUTS delay) - 0.694 ns
tlute cru | LUT6 ZEIR(LUT6 delay) - 1.005 | ns
tut7 cru | LUT7 ZER(LUTY delay) - 1.316 | ns
tLuts_cru LUT8 #EiE(LUTS8 delay) - 1.627 ns

BALIE AL B ZF A7 45 4 tH I [F] (Set/Reset to
tsr_cru . - 0.93 ns

Register output)

. 92 7 B LA 1 | i

tco_cru I} i 1) 25 A7 256 tH ] (Clock to Register | 0.38 ns

output)

4.4.2 BSRAM F<$514%
3% 4-14 BSRAM FIFS#
N %Q . .
K ik EE f
Min Max

{COAD. BSRAM I B 21 52 M bk /£ f i E] (Clock to | 255 | ns

output from read address/data)

. D = 3R A |
tcoorR_BSRAM 11y &4 31 %5 47 & 4 LW 17 (Clock to output - 0.28 ns

from output register)
4.4.3 Gearbox 7 X$51%

R 4-15 Gearbox B FFE&H
TBD
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4 B RE 4.4 AC JF =451
4.4.4 BBRAN /O FFE4E
7z 4-16 SMERFF X FFE
SR e s i ol i
Min Max Min Max
. . Pin(IOxA) to
PILOT-PIN 1 pin(oxB) | Gw2AN-18x | - 383 |- 459  |ns
Delay® delay
Thctkdy gg;;( ree | Gw2AN-18X | - 082 |- 098 |ns
TecLkdy Seclé'j ree | Gw2AN-18X | - 1.77 i 2.12 ns
4.4.5 R R@EIRA
< 4-17 R IRF R 4FE
2R | Ui HAME =N
. i R A% (0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
M fu R4 A %2 (-40 to +100°C) | 100MHz 125MHz 150MHz
tor i ISP Duty Cycle 50% 57%
torur | Hi A EF Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.6 PLL <454
5% 4-18 PLL FFac4514
= HEER B /M PN
CLKIN 3MHz 500MHz
PFD 3MHz 500MHz
cs/7
VCO 500MHz 1250MHz
CLKOUT 3.90625MHz 1250MHz
GW2AN-18X
CLKIN 3MHz 400MHz
PFD 3MHz 400MHz
C7/16
VCO 400MHz 1000MHz
CLKOUT 3.125MHz 1000MHz
CLKIN 3MHz 500MHz
PFD 3MHz 500MHz
cs/7
VCO 500MHz 1250MHz
CLKOUT 3.90625MHz 1250MHz
GW2AN-9X
CLKIN 3MHz 400MHz
PFD 3MHz 400MHz
C7/16
VCO 400MHz 1000MHz
CLKOUT 3.125MHz 1000MHz
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GW2AN - XX XXX XXXXXX C7/16

Product Series —— 1 — Grade

GW2AN C Commercial

Core Supply Voltage Islsggjtrlal

LV 1.0v

EV 1.2V 6 Slowest /7 /18 Fastest

uv 2.5V/3.3V Package Type
UG256 (UBGA256,0.8mm)

Logic Density UG324 (UBGA256, 0.8mm)

9X 10368 LUTs UG332 (UBGA332,0.8mm)

18X 20,736 LUTs UG484 (UBGA484,0.8mm)
UG400 (UBGA400,0.8mm)
PG256 (PBGA256, 1.0mm)

!

KT VR B 2R N B EITE S % 2.2 77 iE B AR

A [ 328 J5F 5 20% 1) /)N 25 1 ©(Little Bee®) 5 Ik 2 1 A1 f= BROSR J 2% 5ok B AN [+

7 B P S 2 SR I UARAT AR, W1 CT/N6, C8/7 2. i F 7 1% 5% FH (12 Tl 2 bst,
JIT LA TR] b5 F mT DA T Bt 3 2 3 2 Tk S (DAl s (C) e oMb Zd s iis B 100°C,
Mk ot iR 85°C, BT LAIR]— 5 B A e i b 2 o e R SRR AR 7, AE LML
JH s S 2 A 6
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o (
GOWINEZ Part Numbert) ——» GW2AN-LV18X
Part Number ——» GW2AN-LV18XPG256C7/l6 Part Number*! —» PG256C7/16
Date Code ——»YYWWXXXX Date Code —> YYWWXXXX
Lot Number —p»LLLLLLLLL Lot Number — P> LLLLLLLLL

Note!
14 B8 —47 58 — 473524 Part Number.
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