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1.1 FRAE

GW2AN %741 FPGA 7= i GW2AN £ 51 FPGA 7= i ¥ T B
=548 GW2AN 751 FPGA 7= i REHEMEIR | 77 i YRS B R &5 i 41
HAREME . R O 7 LGSR IT TR A5 2, 3B P 1 = = 2 AR
GW2AN %1 FPGA 7= LR R, A BT 28 8 e fdi A

1.2 #3304

B S o SR M s www.gowinsemi.com.cn I UL R #EL. BEHLULT
FHIESCRY :
e DS971, GW2AN £% FPGA 7= /i ¥ Tt
e UG290, Gowin FPGA /= 4w felc & Tt
® UGY973, GW2AN %741 FPGA ;= fhd %8 5 5 JF it
e UG972, GW2AN-18X #:/4 Pinout F-/iit
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1 KRTFARFM 1.3 RiE. 4ingiE

1.3 RiG. 4ak&i5

R 1-1 AN AT BLRIAR SCARIE . s A R X
R 11 ARE. HEHE

RiE G TH AR Epd

FPGA Field Programmable Gate Array | Fii% ] 4w A% T 5 5]
CFU Configurable Function Unit AL E Dy RE LT

CLS Configurable Logic Section ] il B

CRU Configurable Routing Unit ] YmFEAT R L TT
LUT4 4-input Look-up Tables 4 B NEHE

LUT5 5-input Look-up Tables 5 ANERE

LUT6 6-input Look-up Tables 6 FINEIRE

LUT7 7-input Look-up Tables 7 EINERE

LUT8 8-input Look-up Tables 8 FINEIRE

REG Register AT

ALU Arithmetic Logic Unit HARZHEH TG

(o]} Input/Output Block i N B R AR

SSRAM I\Sﬂréari:]jg;/;/ Static Random Access A SRR e
BSRAM Eﬂ'g;kof’;aﬁc RandomACCess | yu i 2shtbL it
SP Single Port 16K BSRAM 16K H.35 1 BSRAM
SDP Semi Dual Port 16K BSRAM 16K th X0 1 BSRAM
DP True Dual Port 16K BSRAM 16K X 1 BSRAM
TDM Time Division Multiplexing 4 2 H

DQCE Dynamic Quadrant Clock Enable | /75 5 FREH£0{f 5&
DCS Dynamic Clock Selector BASIN Bk FE A%

PLL Phase-locked Loop BFAIA

GPIO Gowin Programmable 10 Gowin 7] 218 FH & 1
PG256 PBGA256 PBGA256 F}%%
UG256 UBGA256 UBGA256 #%&
UG332 UBGA332 UBGA332 #3
uG484 UBGA484 UBGA484 %
uG400 UBGA400 UBGA400 #%&
UG256 UBGA256 UBGA256 #2%
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1 RTATF 1.4 FIRIHF 5 R

14 BARXFHSRIG

ez PRSI AT REROR SR, AR A I RE Fp QA A A 5 1) B Al
W EES AR A:

MHk: www.gowinsemi.com.cn

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

= eniid

7 Gk GW2AN R51 FPGA 77 i 2 i 2 SR R BRSO R s — A
HAEG RN FPGA 7=, W IHFEE, miE LVDS #HLLELEEM
BSRAM f7fifi#s . NOR Flash BT, IX £8Pk 1) 55 I $5 BCAS T8I 1) FPGA
LKL M2 55nm L 248 GW2AN %41 FPGA 77 e F T m il K A i . 3

I
= o

2 SRR AL R T3 B ERE R ET— AR FPGA T K5, S
GW2AN %741 FPGA 7=, BEfB5ER FPGA 224 fiJm. gk rrAdBdEi
NN AE

2.1 FEHAR

DS971-1.0

o fKIhFE
- 55nm L&
- EVIRA: ZHFLOVEZHE
- LVRA: HF 12V ik
- UV HRA: SCEF2.5V & 3.3V ZHE
- EE R ENA AT T A
o THFZH /O W AR
- LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/18 I, II, SSTL15;
- HSTL181, Il, HSTL15I; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
- MLVDSE, LVPECLE, RSDSE
- PRAEAAGS L IR L I
- Er4mA. 8mA. 16mA. 24mA ZIRERE
- Rt H{E S Slew Rate &I
- R S S IR B FAL I I
- XA 11O 1RSI ) Bus Keeper. i/ Nz HLFH & Open Drain
fia HH 16 T
- CFRREIR
o FEMIEARZIEAIT
- 4%\ LUT(LUT4)

4(45)
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— Rk R AR

- XFFRALEF AR AN AR A

ik NOR Flash 17 Fr

SCHE 2 P S BE N LAT 2

- SCRPUER T, H 1 RL R O U A

- R E R

RIGH PLL &5

- SCIRTER RN, A AAN AR

- AR B 4R R

o AL B AR

- XHRITAG BB

- % 5 F GowinCONFIG Ft B#:: Autoboot. SSPI. CPU. I°C.
SERIAL

- R PCEMTIE . SCHE SSPIE Tk

- ZFFITAG. SSPI#UE 42 SPI Flash, At r Lldd 1P
()5 24w FE SPI Flash

SCHF BRI SN AN 2 v B

2.2 FRERYIF

= GW2AN-4X GW2AN-9X GW2AN-18X
R (LUTA) 4608 10368 20,736
ZAF BRI

(Registers/Latches) 3456 7776 15552
A i SR e

SSRAM(bits) 36864 41472 41,472
HUR S S BEN A2

BSRAM(bits) 108K 450K 540K
HUlR s S BEN LA 78 5L

H BSRAM() 6 25 30
NOR Flash 16M bit 16M bit 16M bit
T Z A (PLLS) 2 2 2
Global Clock 8 8 8

High Speed Clock 8 8 8
LVDS (Mb/s) 1250 1250 1250
MIPI (Mb/s) 1200 1200 1200
I/O Bank %% 9 9 9

oI OF TBD TBD 384
MHE (EV RA) 1.0V 1.0V 1.0V
M E (LV A 1.2v 1.2V 1.2V
HE (UV RAD 2.5V/3.3V 2.5V/3.3V 2.5V/3.3V

5(45)




%= 2-2 GW2AN-18X PLL 5l%

EEES A AP 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
& 2-3 GW2AN &%l FPGA =& EMR KA 110 ER
R [ B (mm) | R~F(mm) (Em'z";‘)d J&F GW2AN-4X | GW2AN-9X | GW2AN-18X
UG484 0.8 19 x 19 TBD TBD 393 (96)
UG400 0.8 17 x 17 - TBD TBD 335 (95)
UG256 0.8 14 x 14 TBD TBD 207 (86)
PG256 1.0 17 x 17 - TBD TBD 207 (86)
UG332 0.8 17 x 17 - TBD TBD 279 (82)
UG324 0.8 15x 15 TBD TBD 279 (74)
PG484 1.0 23x 23 TBD TBD 381 (96)
e
o U GW2AN #7%1 FPGA F= i fein L KA 57, 1E5% 5.1 b
e JTAGSEL_N fil JTAG &2 H /&, JTAGSEL_N 5| A JTAG F#if 4 /5|
(TCK. TDI. TDO. TMS) AA[FEK AN 10, IhLRIEHMEIE S ITAG THM 4 4
S N 110 B EIE 6L . VRIS BiE 5% UGI73, GW2AN %I/ FPGA /=it 1 5 55
HIFH -
DS971-1.0 6(45)
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3.1 GEHHER

A\

I

32%*’@7’1’2’&

3.1 FHEE

E 3-1 S rEE

‘IOB‘ ‘IOB‘ ‘IOB‘ ‘IOB‘ ‘IOB‘ ‘IOB‘ ‘IOB‘

CFUHCFU"CFUHCFUHCFUHCFU‘

<——— 1/0OBank0 & I/OBankl ——»

CFU
<— |/OBank4 & I/0Bank5 ———>»

Block SRAM ‘ ‘ PLL ‘
CFUHCFUHCFUHCFUH osC ‘

T CFU T

L CFU | ‘CFUHCFU"CFUHCFUHCFU"CFU‘

o)

oy Block SRAM

> =

s cFU 5 ‘ Block SRAM ‘

d CFU £l

S CFU 8 ‘CFUHCFU"CFUHCFUHCFUHCFU‘
Nor Flash —) 8 ‘ S

X PLL CFU PLL | O

N @©

: 2| [ [ ][] [ [o~] [o~]

w
g Block SRAM | osc |
z CRU i ‘CFUHCFU"CFUHCFUHCFUHCFU‘

K 3-1 y GW2AN %741 FPGA =i &ik)n s K, GW2AN RFIER |
NOR Flash 775 Fi . NOR Flash £ MHEFIAE AR TEZ 0L 3.2 NOR FLASH.
GW2AN-18X 2t N & R VR R BV EAN R ki S 2 K 2-1. 23N EBe—
MR ITREY, SRS AR AL (10B), 231Nk 7 ESEEYIA G
(BSRAM) HiHt., PLL BRI N &R

GW2AN %% FPGA 7= S A fR 4 B8 29 v ] Fid B T BE 5.5 (CFU,
Configurable Logic Unit), fEZ8FANEIZIEAT. FI G REHES], ARIAER
ATHRGIEAF .. ATACEIhRE s 0 (CFU) Al DAFRCE &R (LUTA)
B EARZEAERAIE MG MR RES % 3.3 W B IhAE .

GW2AN #%1] FPGA 7= i) 11O HIR AR e a4, LL Bank S H#L07
%4y, 3405 9 4 Bank, #4533~ BankO~Bank8. 1/0 %5 S ¥ % il B P45
e, RS TEBSL. SDR TAERE. B DDR 1 DDR_MEM #

DS971-1.0 7(45)




3 G54 3.2NOR FLASH
o HAMTERHES % 3.4 g N H

GW2AN %741 FPGA 7= i I HUIR B S BN 28 (BSRAM) TEZS4IN
EH AT HES . —> BSRAM HI% & K/INR 18Kbits, 37 HFZ Flic B AR U
PERE . VENE BHE 2% 3.5 Uk S PN A i .

GW2AN %71 FPGA 7= i Nk T B3R PLL %595 & = 2 544 PLL #ik
REMG LAt v DL & I ah AR, S8 i & AN [F S BT LT I b i A 1
BEARA 3 H0) . AL EE . S RS ThRE . R S Y R AT gm R A
pudR, 23 1.5625MHz 31| 100MHz FII £ ARG HE, N MSPI 4w fEAC & 15
IS B, B N IR AT AR O P R, VR ETRNE 2% 3.6 IR
3.10 ir N dE

A, FPGA SN E T F & BIAT JwfiAn 4 .t (CRU, Configurable
Routing Unit),  FPGA Wi g Silife iRk R . IR E DIRE T

(CFU) H110B HEBER AR EATLL BLYR, E#E | CFU W ZEIE AT 10B N
FZ IR . AR IR A &= 51K FPGA B H 34 k. 1Eah,
GW2AN Z 71| FPGA 7= itk 3 fit 7 38 1% I Bh 28 2, KR T, 4
RBEEN, DAL, kTS % 3.7 K&, 3.8 &RE B .

3.2 NOR FLASH
GW2AN %71 FPGA 7= 424t NOR FLASH, EA& k.
ol
® ¢ 1.65V & 3.465V FF HLE TAE;
® 16Mb f7fig=s (], FEIL 256 F77;
® ¥ SPI;
® M. 100MHz;
® R/THEE R

- BERE AR WA S R

- TEIREHE Ry

Min 100,000 2 F2/HE 5

PR ) 2 R R B A

- TZmFERFE]: 1ms

- Sector ¥ K A 100ms

- HuEERFHE]: 0.3s/0.5s

- S ¥EBRETE]: 10s
® RIUGHIZEN:

- Sector: 4K T

- H 32/64K FH
® fKIhkE:

DS971-1.0 8(45)




3 G A2 3.2NOR FLASH

- fFHLER: 11uA
- KWrEAR: 0.1uA
® AR,

- B EME—R 128 2/ 1D
- SFDP (Serial Flash Discoverable parameters) & {7 #4
- 2x1024 “FATH) 7 A A AT Ay, ISR OTP A

® HyE kAl 20

DS971-1.0 9(45)




3 G 3.3 AIALETREHTT

3.3 AJECEIhEER T

A TG B 2 € . IC(CFU) AT AT C B 32 45 7T (CLU) A A il 2 1 A
FPGA 7= fib P 1A 3 i 326 A B e, AN 6 A B e ] ] DY S mT fC 5 2 4B B (CLLS)
DL HH N B R T B A 28 50 (CRU) AL AR, Heorh = /N Al fic B2 4R ER A5 B A
VU N 2 (LUT) FIP D A2 25 (REG), H4h—/NAIfic B % 4 H a8 A
Vi AN, WK 3-2 fis.

CLU A [y nlfic B 2 AR AN BEIC BONFRSBENLA GRS, AL E A A R
. BARIBH BT WA RS . CFU i) n] Bt B2 4 B n] MR B 47 5 i
BREAREREK . EREHE TG, FAMEAE oA RS i 25 VU A TR
Ro AFLL CFU RNHIHHTN A .

[# 3-2 CFU &#~EE

Carry to Right CFU "

CLS3

CLS2

CLs1

CLSO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I CRU
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Carry from left CFU

eyl
SERG T EAFRI A . WEFRE, EREAGS = FHRE AR Aith/pFE it
3.3.1 A/ EiZ B T

PHRESFFREARA R . FARZ AL S5
o IJLAREILEHA
BAERRATUBBCE N 4 MAERR(LUTS), 7Sl M kR

DS971-1.0 10(45)




3 G A

3.3 ATACETIREH T

DS971-1.0

- AR EDRE A TR E R A 5 AR R (LUTS).
WA E DhRe A T ECE R — 1 6 M AR R (LUTS).
PUANRTECE ZhRE Frl LB A — A 7 BN EHRE(LUTT).
J\ANATEC B DhRE (B CFU) AT &k — ) 8 Hn N &R (LUTS).
o HIRZHEHA

gE AL, BRE I E AR R (ALY), HELEILL T HgE:

- ks

- THEES, GREInEEEs s s

- gy, GERTRL. ADNTF AR ESE LR

- Ly
o [ififastRzl

AT, AT TG B2 T A 16 x 4 AL SERS BE N LA 66
2% (SSRAM) i Hifififi g,

2 AR FPGA B SRR AW AR AL SO0 77 S B0 i S BE AT LAF- fifs 2%
(SSRAM) HIHIUatk . R4 fifs o BB 75 X 28 AF g A2 B 52 il N

AL & Thie Fr (CLSO~CLS2) % & AN i /748 (REG), WK 3-3 Fiis.
[# 3-3 CLS F I FER/~=E
—0D
—CE
——>CLK Q

— SR
—GSR

# 3-1 CLS hH A5 S RA

B54 |0 | iRk

D I TR

CE I CLK fHfE(5 S, FITCE Ay b P4 A B e P 2

CLK | Wb (S S, ATECE v b TR R R B U Al R 2

A E G AN, TG E i R IhAE
o [ EAM

2L B AL

S EAL

v B

LA E B AL

SR I

SR EA, AEE N IR

o RIEAL

3,4
GSR™ |1 o mypmm
o FhREEA
Q 0 | HEmm

11(45)




3.4 %y N B

=t
5

3 4Efy

I

® [11{5'5 D MskIE rf LG B[R — T e B Dhae i R — AR p i, T Uk ek A T
CRU H#i N . BRI AEE R GBI T, 273875 mT LA b A e o

® [2]CFU H AL E Thfe v i) CE/CLK/SR ¥4 m] A 37 i B ik 4%

® [3]f£ GW2AN %741 FPGA /=N, GSR i HELER, A@id CRU.

® [4]SR 5 GSR [l f %k, GSR fA# =LK

3.3.2 T HIFETT

A2 B ot CRU (D g 32 B RPN 5 i«

o WINIEFEIIAE: v CFU KIS S 1R I m AN IRIEFE
o LLBHFIIAE: v CFU M/ (5 St hERcoR &, B4 CFU Wil
EEHE \CFU AR LK CFU M FPGA P4 33 HoAth Th RERE P 2 [A) R 4%

W ZVEN(E BiE S % UG288, Gowin At B I 8 o(CFUVH 1655

3.4 MBI ARIR

GW2AN %71 FPGA 7= i 10B & ZALHE 1/0 Buffer. 1/O 2 #5 DL A FH
[PIAR R YRR e =584 .t IR, &4 10B $octs 7 A 1/0 &

(b1~ A F1 B), BT PARCE R —H E 2 E 55, e D N i E 5
AL E
3-4 10B & EE
Differential Pair Differential Pair
AN AN
True” “Comp’m 7 True” “Comp”
PAD A PAD B PAD A PAD B
A A A A
v v v v
Buffer Pair A & B Buffer Pair A& B
A 4 L A 2 Y 2 Y
—H |0 —H |0 —H O - |0
o 6 o0 6 8| o 6 B o6 H
v A A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
2 2 Y [ Y
malmlo _malm 0 _mamo _malzm O
5858538858 S 225253858 &
S5S85v 5585 v &5/585v 5585 v
Q ~+|Q Q ~+|Q «Q —+«Q Q ~—+|(Q
v v A L
Routing Routing

GW2AN %1 FPGA 7= 5 i 10B [ ThBERF 4.

o 3T Bank ] Vcco Ll
® I #F LVCMOS. PCI. LVTTL. LVDS. SSTL LA} HSTL 2% FHi FFx

DS971-1.0 12(45)
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3 G A

3.4 %y N B

1

Se NS 5 E IR i L I

PR S 5 IR B L AL 0T 5

PALHIHE 5 Slew Rate £

SHEEAS 1/0 AT K] Bus Keeper. b4/ T4 HiFH & Open Drain % H!
T

o SCHRFHAA

o /OB @A, SDR ALK DDR %L R,

3.4.1 1/O B LR

DS971-1.0

GW2AN #7%1 FPGA /=i 110 45 9 /> Bank, 1K 3-5 ffias, &
Bank A AL 1/O B Veco. Veco FILLRE N 3.3V, 2.5V, 1.8V. 1.5V,
1.35V. 1.2V 8¢ 1.0V. H41{E BiEs %% 4-2,

NSCFF SSTL, HSTL 45 /0O i ANbrE, £ Bank 24— o7 2
FHE(Vrer), HP AT BLEEAEH 1I0B N E K Vrer P53 (55T 0.5 X Veco),
AR PEAM I Vrer T (fi H Bank HHAEE — 11O & HIE A AMEE Vrer 1) o

3-5 GW2AN Hj I/O Bank Sy REE

| 1oBanko | | OBanki |
5 _
® o}
3 &
i 2
- N
5 L]
g GW2AN o
2

— 5
= @
:
% w
- | 1oBanks | | 10Bank4 |

GW2AN %741 FPGA 7= i ASFE ) Bank SCHEASE ) E i fH S, O
B R BELRD 22 4 e BE P A . B HB BE R B R T SSTL/HSTL 4 N, 7
Bank2/3/6/7/8 W fF. ZA/HIH® E AT LVDS i\, {Y{E Bank0/1 *37
. VB RHES % UG289, Gowin W4 F2E/HE R (GPIO) M /151,
E!

A FLIEAEH (GPIO) BRYVIRES 2 =AM Fhi.

GW2AN R4 FPGA ;254N EV. LV, UV = hA,

EV WA 8845345 1.0V Vee R, LV BRAS S 30 1.2V Ve
HLE, AR 2 PR SHRER R oK .

Veeo MBIE TR 1.0V, 1.2V, 1.5V, 1.8V. 2.5V, 3.3V i EH R
)[/)_XLEO
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3 G A

3.4 %y N B

DS971-1.0

UV RS P s — R e, SRR T &R R R4, W
MRS 3 2.5V, 3.3V it L,

ANE ) 1O B HARAERT Veco FIER, N3k 3-2 fizn.  GW2AN RF137
FEIO%I N 11O 285 Je 5B 4y vl 1 Tic B W26 3-3 o

# 3-2 GW2AN A7 FPGA &I FaMH /0 2B R AERLE

/O % e B 22 53 Bank Vcco(V) B IX BN HE 7T (MA)
LVTTL33 B S 3.3 4,8,12,16,24
LVCMOS33 BAL i 3.3 4,8,12,16,24
LVCMOS25 BAL i 2.5 4,8,12,16
LVCMOS18 B 1.8 4,8,12
LVCMOS15 B 1.5 4,8
LVCMOS12 BAYG 1.2 4,8

SSTL25 | B 2.5 8

SSTL25 I B Vi 2.5 8

SSTL33_| B Vi 3.3 8

SSTL33_I b 3.3 8

SSTL18 | b 1.8 8

SSTL18 I BV 1.8 8

SSTL15 BV 1.5 8

HSTL18 | BV 1.8 8

HSTL18 Il BV 1.8 8

HSTL15 | B Vi 1.5 8

PCI33 BV 3.3 N/A
LVPECL33E a4y 3.3 16
MLVDS25E a4y 2.5 16
BLVDS25E =5y 2.5 16
RSDS25E E4y 2.5 8

LVDS25E oy 2.5 8

LVDS25 Z4r(TLVDS) 2.5/3.3 3.5/2.5/2/1.25
RSDS Z43(TLVDS) 2.5/3.3 2

MINILVDS Z43(TLVDS) 2.5/3.3 2

PPLVDS Z453(TLVDS) 2.5/3.3 35
SSTL15D Y 1.5 8

SSTL25D | oy 2.5 8

SSTL25D I oy 2.5 8
SSTL33D_| oy 33 8
SSTL33D_lI oy 33 8
SSTL18D_| ZEy 1.8 8

SSTL18D I ZEy 1.8 8

HSTL18D | F4y 1.8 8
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3 LR 3.4 HNH R
110 #y th b it FG 25y Bank Vcco(V) i AR B) BE /1 (MA)
HSTL18D_lI F4y 1.8 8
HSTL15D_| Fa 4y 1.5 8
LVCMOS12D | #%4 1.2 8/4
LVCMOS15D | #% 1.5 8/4
LVCMOS18D | %% 1.8 8/12/4
LVCMOS25D | %% 25 8/16/12/4
LVCMOS33D | #% 3.3 8/24/16/12/4
3 3-3 GW2AN Z#HHMA /O 2B KI5 ikl =

110 iy N Fr itk /25y | Bank Veeo(V) XRFEIRFIEI | BB THE Vrer
LVTTL33 B 1.5/1.8/2.5/3.3 & i
LVCMOS33 B 1.5/1.8/2.5/3.3 & i
LVCMOS25 E 1.5/1.8/2.5/3.3 2 &
LVCMOS18 E 1.5/1.8/2.5/3.3 2 &
LVCMOS15 B 3 1.2/1.5/1.8/2.5/3.3 o 5
LVCMOS12 B 3 1.2/1.5/1.8/2.5/3.3 o 5
SSTL15 B 1.5/1.8/2.5/3.3 % &
SSTL25 | B Vi 2.5/3.3 7 &
SSTL25 I BA 2.5/3.3 o &
SSTL33_| i 3.3 o &
SSTL33_II B 33 o &
SSTL18_| E 1.8/2.5/3.3 i £
SSTL18 I B3 1.8/2.5/3.3 & B
HSTL18 | B3 1.8/2.5/3.3 & B
HSTL18_II b 1.8/2.5/3.3 & B
HSTL15_| B 1.5/1.8/2.5/3.3 FD &
PCI33 B 3.3 = o
LVCMOS330D25 | Hii 25 i o
LVCMOS330D18 | i 1.8 i o
LVCMOS330D15 | i 1.5 i o
LVCMOS250D18 | Haifi 1.8 & Fi
LVCMOS250D15 | B 1.5 & Fi
LVCMOS180D15 | i 1.5 & &
LVCMOS150D12 | Hiii 1.2 %5 %5
LVCMOS25UD33 | Hifi 3.3 i o
LVCMOS18UD25 | Hiij 2.5 i 7
LVCMOS18UD33 | Hiii 33 e o
LVCMOS15UD18 | Hiii 1.8 e o
LVCMOS15UD25 | B 2.5 5 5
DS971-1.0 15(45)




3 Hify s 3.4 %y N B

I/O Hy N brifE Bu/Z4y | Bank Veeo(V) XHFEIBRIEL | REFE Veer
LVCMOS15UD33 | Hiii 3.3 % o
LVCMOS12UD15 | i 1.5 o 4
LVCMOS12UD18 | Hii 1.8 i i
LVCMOS12UD25 | Hii 2.5 i i
LVCMOS12UD33 Uity 3.3 i i
LVDS25 7 2.5/3.3 7.5? i
RSDS 0 2.5/3.3 o o
MINILVDS 0 2.5/3.3 o o
PPLVDS oa 2.5/3.3 o o
LVDS25E 4y 2.5/3.3 o o
MLVDS25E O 2.5/3.3 7 i
BLVDS25E =i 2.5/3.3 e i
RSDS25E =i 2.5/3.3 e i
LVPECL33E =5y 33 i i
SSTL15D ) 1.5/1.8/2.5/3.3 % o
SSTL25D | 2.5/3.3 % &
SSTL25D I 2.5/3.3 o 4
SSTL33D_| 3.3 o 4
SSTL33D I 3.3 i i
SSTL18D | 1.8/2.5/3.3 " o
SSTL18D I 1.8/2.5/3.3 o o
HSTL18D | 1.8/2.5/3.3 o o
HSTL18D Il 1.8/2.5/3.3 FD o
HSTL15D | 1.5/1.8/2.5/3.3 FD o
LVCMOS12D 1.2/1.5/1.8/2.5/3.3 FD i
LVCMOS15D 1.5/1.8/2.5/3.3 FD o
LVCMOS18D 1.8/2.5/3.3 e 5
LVCMOS25D 2.5/3.3 e o
LVCMOS33D 3.3 e o
DS971-1.0 16(45)




3 B2 3.4 B N H A

3.4.2 I/O 1245

K 3-6 5 GW2AN %1 FPGA 5= /5h (1 110 385 1% i 3 4
3-6 /O iZBEmtH =R E

TCTRL | TCFF >
GND H
» SER o
IS
TDATA | » OUTFF >
N IODELAY

K 3-7 5 GW2AN %71 FPGA 7= 5 11 11O BRI N5 -
& 3-7 /O B M~ EE

> CI

> DI

—>
» INFF > DIN
IODELAY

*
» |[EM IDES
> —» Rate

Sel

GW2AN %71 FPGA 7= 5L i1 1/0O B 240 A e i B i T
EIREBR

& 3-8 NIEIRFiH: IODELAY . GW2AN %% FPGA 77 L 454 110 #60
4 IODELAY Hile, RILR{E 128(0~127) B HIIEIR, — B HITEEN 41K
18ps.

DS971-1.0 17(45)




3 G A

3.4 %y N B

DS971-1.0

& 3-8 IODELAY ==&

DI I ——
DLY UNIT
SDTAP | >
SETN | > DLY ADJ - DF
VALUE | .
A PR I IR 7 3

o HrAHEH.
o AN, "5 IEM B — i R IAT s ASBREE O 57 EEE A2
IODELAY ARe[H] B T4 A A% o
I/O &R
K 3-9 y GW2AN %741 FPGA 7= i) 110 ZF 73tk . GW2AN #751
FPGA 7= i R 11O #RFR At il dmft i N\ 25 A7 48 INFF. i 27174 OUTFF
e FE 4% 1 27 77-4% TCFF.
3-9 GW2AN B I/O HFHEB[R~EE

_~>—b Q- =
—~— CE
.~ CLK
—>— SR
!
e CE WU AR T4 %%(0: enable)sl = i -4 %% (1: enable).
o  CLK A DAgmfE Ay b oiffih 2 8T BT ik K o
o SR W UgmFEANIFILIR D) SET/IRESET Bt (disable).
o FAPAR Al LSRR N T AT 2R (register) Bifil & #5 (latch) .

BURFAE R

BORFAEHL(IEM) 2 FH R BB SR 3y, H T8 1 DDR #3.  fni& 3-10
IY

& 3-10 GW2AN K IEM ==&

CLK [ >—r ——1_ > LEAD

D[ >— IEM —_ ] MCLK

RESET [ >— —1 > LAG

fRER 88 DES RESHTSigie SRR
BRI /O AR 1 B R 45 DES, £% 1 110 BEIRRNH 5
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3 G A

3.5 Bk A FEHLAF i as LR

. DES 5[ iy 4 A I 2 125 I e 4% 45 (Clock domain transfer) i fit
T 2 A AN EURE R B (strobe) Bl P IR I RF SHs B i B RE 1. A 253
17 2% (registers) F K347 BdE K FE .

5 I Bk e MR BT T R T g -

® JHAFRESEN PACE AELH DQS RiEAT B RAE . HLIIRENH T

DDR f7fifigs 2 M.

® i T DDRS f7fil##: [1h5ifE, 7Ei% DQS T (read-leveling) Jixi ¥(if:

HEZHEFE Calign).

® 7tifiJH DDR iz, 4 DQS.RCLK T RAFENF, B8 Ehim it kb e th 75

BAEH
£~ DQS #2fit WADDR & RADDR 15 545 [A] —ANEE I 5 I b 4 26 o i
B
B {L3% SER &R

BN 1O IR AL 1 R LA sR A4y SER AR, £E 1 1/0 BRMN
REWIE

3.4.3 /O IZBI{EER

GW2AN %71 FPGA F= i 110 B2 Fr 2 R TAERE A . & —Fp TR
R, VO(EL /O EE FX) X AT LI E i 5 5 BIAE S, INOUT 13
G REEMHES =8 A RES).

KT JFh 110 24 TAERAPEME R, 152% UG289-1.7 Gowin 1]
Y 30 FH 4 B (GPIO) H - $5 1

3.5 PRBRSHEY FigsR1E IR

3.5.1 &N

DS971-1.0

GW2AN %] FPGA /=t 7 35 BHCR g SN A48 0Tl . XL
17fit o BLR AR AL HHE S, DATHOIE S, AR FPGA [R5 . [RIBEAR
NEUIREFSBENLAE % 28 (BSRAM) . £ FPGA [451 F1 451 BSRAM #ib (5 H
3N CFU (Wi . 51 BSRAM 1] it & % 18,432bits(18Kbits). 21}t 5 Fi
EERL R B DAL Single Port, XU A5 Dual Port, £ X
Semi Dual Port, [EfbfAfitgstbiz=, WER FIFO 217, £ FER+FAIH T
BSRAM [Hf5 5 K Difrehiik .

FE PR ERASBENUA 23 IO P R s R S PRt T R, LT
& BSRAM 24L& Fh Dy fg -

o 1 MEHUR KA E N 18,432bits
o IR LF| 380MHz({E Read-before-write 13 N 230MHz)
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3 G A

3.5 Bk A FEHLAF i as LR

Hu 5K Single Port

X 155 Dual Port

Hhy X A2, Semi Dual Port
RO AT Parity Bits

Pt A7 i 23 A=l ROM

K 55 N 1 A2 F) 36 £
AR &I 4P /E Mixed clock mode
AJVRA B %5 ¥ Mixed data width mode
FEX 71 LA R w6 B SCHr 17 [ BE DI E Enable Byte
1IE% 5 Normal Read and Write mode
2615 5 Read-before-write mode

15 Write-through mode

% 3-4 BSRAM {E2IhkE

Uity 1 24 FR JilAl R

DIA I A i RN 5

DIB | B it &R MANAE 5

ADA | A 5 O bS5

ADB | B i D bk {E 5

CEA | A Ui DT Bl e 5

CEB | B uiii B £ G5

RESETA | A i A A B G 5
RESETB | B Ui I FfF s EALE 5

WREA I A i S AERE(E 5

WREB | B Ui i/ S fe (5
g | Tl T B

CLKA | A ity T B IR E 5

CLKB | B ¥ 32/ S I B {5 5

OCEA | A i 4 H AR AR A e e (S
OCEB | B iy -1 46 tH 27 A7 & I B BRAS 5
DOA o Hedh e A i

DOB o Hedh it B i

DS971-1.0
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3 G A

3.5 Bk A FEHLAF i as LR

3.5.2 FHERECER

DS971-1.0

GW2AN Z7%1 FPGA 7= i I HUIR B A BE M LAT i 2% 1T S 58 2 R R B0 5
Nk 3-5 frss

3 3-5 FHESRACEYIR

B AR Xy A5 P AR PASEE T o
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x2 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 2Kx9 2Kx9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 512 x 36 512 x 36
BigO&ER

7 HLh T, BSRAM AT DAZE — AN 8 6 BSRAM iR 4T 1528 5 #45
ESEAEF, #E5 N2 £ 2] BSRAM Ffit . SCRFIEH 5
(Normal-Write Mode) FliH 5 1 = (Write—through Mode). 4% 27 /728 55 1%
(Bypass)if, #rdia thHLAE Rl — i i) B

T Fu A X o T HE B S AR G IR TE 225 UG285, Gowin 171 2%
(BSRAM & SSRAM)H 45 F5 .

Wi A
BSRAM SZH¢ XU FIAEE L, A6 PR A i T #54 «
® /N [l SR R A
o /N [l 5 R A
o (Tfa—/Nu i S
ST Ry VA ) v 17 5 B A OGRS 2% UG285, Gowin f74ifi 4t
(BSRAM & SSRAM)HI 45 .
{8 Wi 4R
DRty 1R S R I SR R0 S 4584 o (R X [R)— N A RE A0St 5
HRFF ANIAE, B i .

ST O Xty R = s 11 s 72 R A e b 1 225 UG 285, Gowin {7 fif
2L (BSRAM & SSRAMH S 555 .

R

BSRAM FJ L & i R B A7 as i . F P Al a6k s el oso e, d
g RE i LRI R A i & . P /5 2920t ROM AR, S AHI4G
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3 G R 3.5 HUlk A B LA A

WA E . AR A b HL g A I SR 58 BT AR T A

£/~ BSRAM A it & i — 1 16Kbits ROM. T H sk o 1 7~ 2 &
NEARE 2% UG285, Gowin {7125 (BSRAM & SSRAM) S 154 -

353 FitRRARIEREEEE

GW2AN %1 FPGA 7= i T HUIR B ZS BEA LAFfifi 23 A B m] S KRR A 2 26
T FEPRAE o 78 Xy 1A RN B 00 1A% R, 152 0 55 R 8080 o P ] DAAS [
B35 B B3R 3-6 ML 3-7 ML & KN H o
36 WKIRSEEHEREERETIR

T s
e
16K x1 | 8Kx2 4K x 4 2K'x 8 1IKx16 | 2Kx9 1K x 18
16Kx1 | * * * * *
8KX2 * * * * *
4K x 4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2K'x 9 * *
1K x 18 * *
!

FREEN “*7 (3R SR AR
& 37 AWw R A EERERERETR

5 i [
B
16Kx1 | 8Kx2|4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
16K x 1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K X 8 * * * * * *
1K x 16 | * * * * * *
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
!
BN “*7 HIRIR SCRP AR .
3.5.4 FH{ERETIREACE

BSRAM Sz 1iflifit (byte-enables) Ihfit. W LLEm A EHE, Hit
BRI TS5 N MEHER KB Re k2L R . 2/'5 5L 15 5 (WREA,
WREB), /¢ byte-enable Z#uif i f T4 BSRAM )5 #:4F .
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3 G R 3.5 HUlk A B LA A

3.5.5 KGN ThRERC &

FITA I HUIRFS BEHLAE ik S5 BSRAM W& T RER AL E . BT
TSR O AL a] FHORAA ST, P ORAS N K A o ) i 1, m] AP R A A
i .

3.5.6 EIEHR4E

o A MHURESHENAT RN S8 SR FP BN
o i A AR T I K R A A7 g B P st g
o T A74% A 52 bypass-able.

3.5.7 LEEIFR

BSRAM £ L L RS FEN A G as W) a6tk . 78 B o FEd, BSRAM
WFRUIRES, IraEdEH TN 0. IWIRSHE T R A 8445 2 ROM.

3.5.8 BSRAM 4R

BSRAM S 5 PR, 45 2 Fhist i fEii 055 #1550 Bypass
Mode, Ji/K&kizti= PipelineRead Mode)Al 3 Fh 5 /45 = (1F % B K
Normal-Write Mode, 5 : Write-through Mode, JGiLja 5.
Read-before-write Mode).

IEREELN
03y A A7 e AN L A AT A7 A AN BSRAM 52 HY 28l
HIKEART
FEFPE B NAFE AR, (8 St A A 4% o MO Sn] SERPROE 98 FE e K 36
fir.
BRI

AME B e, BdR IR A 25 (Memory Array) it # i
3-11 im0, (AR O Win OER FTHRKZEERER

ADC—— o
Pipeline

Input Memory
Dl ——— Registerj> Array :> Reglsteri>Do

WRE ——»

. L =

OCE

DS971-1.0 23(45)




3 G R 3.5 HUlk A B LA A

———1 ADB
— Input
CLKA ——»p] Register |
DIA —— Y Input Mem
Regri)ster Ae o CLKB
ADA rray
:> Pipeline |
Register |
<«—O0CEB
DOB
DIA ——— ——1DIB

ADA —— Input

— —— Input —1ADB
WREA——» Register

Register [ «——WREB

Memory
CLKA Array

CLKB

A
X

Pipeline <\': :> Pipeline
Register Register |4—— OCEB

OCEA—»
DOA DOB

BEER

EHEHER

ot =AM AT IE 5 B e, Him O B EIEAZE . SABIEA S
AR 3 11

BEHER

AR, S— N DR T SRR, 5 NEWE S HIUE e us O F %
Hs

S EHHER

FEMRET, XA DT S ERAERE,  JFORM s 2 H L e 1Y
Ml BHABE S AMNFIT,

3.5.9 BEpiER

% 3-8 F1FIH T A [F BSRAM # 2 AT FH ) i A =X .

= 3-8 R RN ELEFIF
g X A By X g 1A X B R
ST I AR Yes No No
T/ I e A = Yes Yes No
B B AEEL | No No Yes
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3 G R 3.5 HUlk A B LA A

I0 37 FF RS

%] 3-12 7 T 7E XU PR A S s A, s 1 %A —
MOTIFBh. CLKA 5 542 1 i 0 A M 27 &%, CLKB {7 S 1 o 1

B T E 2 74 o
3-12 Jh 37 A i
WREA WREB
ADA[ 1 ADB
Input | | —— Input
Dia B Register Register PP

Memory
Array
CLKA CLKB
Output
DOA @ Output |4 j> P ﬁ> DOB
Register Register

WREA WREB
EERHER
P 3-13 o T 78 O Wity AR 2T A 182 5 e A fef R AR Ao % —
ANeE . BB CLKA)E 56 T im0 A IS NEWE . 5/ 5 ffige
B9, B (CLKBYE S 73 0 B 1z tHEdR . b Fis i fe s 5.

3-13 IR A HhiEs
] Input
Register |
Input —— Memory
CLKA —» . CLKB
Register Array

:> Pipeline |

Register |
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3 ZERI A 3.6 4h

B O B phaR =
K 3-14 Bon T Huum ) aP R = .
3-14 B OR#HER

WRE AD

DI :> Input
» Register
CLK |
oo 2] Output
Register

WRE

Memory
Array

3.6 Bt§h

I B YR AT FPGA =R REI N H 2R E £ . GW2AN #%1 FPGA
PR AR AL T 4 R I B N 48 (GCLK), BLEHEER ST @, BT
GCLK ¥y, 4t THHEHF (PLL). &iE %t HCLK A1 DDR f74if 28 4% I
BBk At DQS 5 A U5
3-15 GW2AN F$h#&iR

I/O Bank0 I/O Bankl

oL -

< =

S I 1O

& S

=}
=

| | N

= | PLL PLL

g: GCLK [ |

o MUX

S5

=1

= |l
O —_
n s

o §

o= )

3 B

= ||

oL

I/O Bank5 I/O Bank4

|| voBank || —Das I mmHcLK
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3 SN2 3.6 I i

3.6.1 £ ERth L

GCLK 7E GW2AN /=i i G R A, AU RIR, BN IREM 8
A GCLK M %% . GCLK [ AT e ik i 60 45 & FH T S N 787 IR <7 i A1 2 5%
P, A8 FH I A N B S ) B PR RE .
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3 4N

3.6 I fif

[ 3-16 GCLK &RoFmr=E

SELECTOR[3:0]

SELECTOR[3:0]

SELECTOR[3:0]

SELECTOR[3:0]

¢
M

e

=

DS971-1.0

SEL

LECTOR([3:0]

LECTOR([3:0]
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3 N 3.6 Iy g

i1t DQCE(Dynamic Quadrant Clock Enable) r] 3z 4T JF/5% 4]
GCLKO~GCLK5. 74 GCLKO~GCLKS5 If4f, GCLKO~GCLKS KEH AN #6
WA, MR 78S SR TR

3-17 DQCE &R =&

CE | D Q
> CLK
CLKOUT
CLKIN | }@

DQCE

FANEIRH) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i1,
K 3-18 filzx, WEBIZAE R LUEE CRU 76 DUANE Bha N 2 A sh A& 8%, fr
ANy B

3-18 DCS #OREH

CLKSEL [3:0] [

SELFORCE [ >———>

CLKO[  >——

bCS ———{ > CLKoUT
CLK1[  >——
CLK2 [ >——

CLK3 [ >——>

DCS A LARC B A AR J LA

® DCS rising edge #

RIFE S AT FE B ) B TR G N & L, AR o IR e
N, aniEl 3-19 Fross
[ 3-19 DCS Rising Edge #RX TR FREE

CLKSEL[U] Js‘.\.'itch to clkD at next clkD rising EdQE| |

At next clkd rising edge ocutput goes to ™1™

CLKSEL[” | \ | At next clk1 sising edge output goes to "1"
CLKO
CLK1 ] | | | | L I | | | I | | | / | |
h 4 h J ¥ hi
CLKOUT J S B I L ]

® DCS falling edge 1
RPFE M H R BRI B ) N IR S e N & 0, AR BE I B () T PR IS Je
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3 ZERI A 3.6 I

NHIef, i 3-20 A
[#] 3-20 DCS Falling Edge X TR FREE
CLKSEL[0] | |

Yitd‘l to clkl at nesxt clkl falling Euge\

| \At next clk falling edge cutput goes to 0" | At nexdt clid falling edge output gaes to "7

CLKSEL[1]

CLKO I I I
CLK1 I 1 | /;4 I |
clkout w1 T le 1 EE / [

® Clock Buffer f&={
AR, DCS faifk i d i) Clock buffer.

3.6.2 §iFEIA

BYURH IR A — Fh S s il L i, TR ARBIAH A (PLL, Phase-Locked Loop)-
FIFHANER S N2 o5 S 10 0 2% N B R 15 5 BIARZE AAE AL

GW2AN 7= i 1 PLL AR GEAE PR AL mT D2 & B BR AR, @ i i & AN [F]
(K)ZH00] DAHEAT I b (K AR B (R AR 0 40) . AR #E . o 2 BT 25 T
RE

PLL AEE F 25 MAE N 3-21 B
3-21 PLL "= &

—_PSDIR
[—_PSSEL[10] DPA
[—_PSPULSE
—]
ODIV.A CLKOUTA
4%—_%5; az | PS DT T/ CLKEN >
—]
CLKIN IDIV ] o —= ODIV.B CLKOUTB
(L84 }D>_UD; iz | PS DT ?y CLKEN =
Vi
PED Cfv*égF 4
—]
CLKFB
FBDIV o Bal ] ODIV.C —N[\ CLKOUTC
(1-64) :’:_)D> (1-128) PS CLKEN >
—
RS B ODIV.D —N[\ CLKOUTD
::ODE_DD; iz | PS CE CLKEN =

LOCK
[>———— RESET, RESET_P, RESET_|,RESER_S

[>———— IDSEL [5:0],FBDSEL [5:0], ODSELA[6:0], ODSELBI6:0], ODSELC[6:0],0DSELD[6:0], DTA[3:0], DTB[3:0], ICPSEL[4:0], LPFRES[2:0]
[>———— ENCLKAENCLKB,ENCLKC,ENCLKD

PLL ¥ & X anER 3-9 fiirs.
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3 HitlN

=S
5

3.6 4

DS971-1.0

#F39PLL B OEN

Uity I 44 F% 55 Hiik
CLKIN N A NELE TN
CLKFB LTI S NEL TN
RESET LIPN PLL 4=¥5 41
RESET_P LI PLL Xl (Power Down) {55
RESET | LI i IDIV [ PLL 45 7
RESET_S LI X E A7 BICID iX 3 %
IDSEL [5: 0] LTIPAN AN IDIV AE, Y6 0~63
FBDSEL [5: 0] | %A A FBDIV {H, JuFl 0~63
ODSELA[6:0] LN AP ODIVA, il 0~127
ODSELBI6:0] LN B ODIVB, i 0~127
ODSELC[6:0] HIA A1 ODIVC, i 0~127
ODSELD[6:0] LTIPAN FA$H ODIVD, i 0~127
DTA[3:0] LI A MOAEEH] CLKOUTA K dutycycle
DTB[3:0] LIIN A MOAEEH] CLKOUTB () dutycycle
ICPSEL[4:0] LTIPUN AFEH] ICP K/
LPFRES[2:0] W AR LPERES A/
PSDIR LT NS HIAAL RS 50 7 )
PSSEL[1:0] LN BAS TG AR 7% 50 8 18 1 £
PSPULSE LN BNAS TG AHALFS Bl b
ENCLKA i Bl 25 3 il o i 1 56
ENCLKB
ENCLKC
ENCLKD
CLKOUTA it A JETE R
CLKOUTB iy B Ji 1 B
CLKOUTC s C JEE i b gy 1
CLKOUTD i D i i B
LOCK it PLL 8E -

1: Pl

0: KB

PLL {1558 s 5 a] L;LUJWB PLL En“%rlﬂ**ﬂzui@)\, W] DLl 5
LS EMERNHES . mENE WEARE S . PLL BRR(ES ]
PLAEAMNER PLL 5t E%Eﬁﬁﬂfﬂﬁﬁim)\ HzT DL i Ge 2k 1 25 1) 4 SR I S
T EIENEE S BB T .

GW2AN %751 FPGA 7= fh ) PLL 1 RETE 2% 4.4.5 PLL FF 4% .
PLL A0 AT 4f CLKIN JEAT 4528 U 2 CREARUR1 20850, T3 A T -
fCLKOUTA = (fCLKIN*FBDIV)/IDIV

fVCO = fCLKOUTA*ODIVA

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

M w e
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3 G

N\
04

3.6 4

fCLKIN A% A4 CLKIN #1i% .

fCLKOUTx: x=A/B/C/D, Jy A/B/C/D i )% th i g 4 %

ODIVx: x=A/B/C/D, Jy A/BICID & itk i 74 24k .

fIN_ODIVx: x=A/B/C/D, N ODIVx K NI 8453, BRIA fvco, ZRIBEHT 42 S2Px i i %
.

B rl i8It 4% IDIV. FBDIV. ODIV K45 21 B iR e E 5,

3.6.3 SiER B

GW2AN £ %1 FPGA 7= 5 ) i i 4F HCLK 7] RLSCRF 110 58 i T A 4k
PefEtr, 2T T TR YR 8 [E) 20 B AL S e DO w1, il 3-22 Fiows

3-22 GW2AN HCLK ~EE

HCLK HCLK
Bank0 Bankl

HCLK ‘

Bank8 e‘ i i 4_,} SCLkP;
r an

HCLK

<
3

- =
>

Bank7 |

HCLKMUJ HCLK
HCLK |« 81 Bank3
Bank6 ‘

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

& 3-22 A LLE D], =g e HCLK 9 afa —4 8:1 i HCLKMUX
Bidt, HCLKMUX B8¥HAT{— Bank H ] HCLK B8 4E 532 2| HAh AT fo] —
A~ Bank 1, X5 HCLK B4 FH 58 =R 3% .

HCLK R] LAFRAt2n F 7 58 F i) Dh e ER an F Fhow .

® DHCEN: Zi& R mE i e aeiith, ThaediflT DQCE. W ahasmFI I
15 A Rl I A5 5

® CLKDIV/ CLKDIV2: f&idifeh o Mitite, &8k Bank 1 —4
CLKDIV. ZE iR N BhAE A, — B o At g, - 10 24 TAERE R
H .

o DCS: ZEMIe RN PhikEes.

o DLLDLY: ZhALER AT, 1% H B & I A fI e 015 5.

3.6.4 DDR #ZFi#s3 B O #HEE DQS
GW2AN %51 FPGA 7 fit[f) DQS Bi Bt 7 41 F [ 3ok 2 #5 DDR 17
(e O N B R

o L DQS Hi N, BIMPEILIFE 1/4 Fbr
o I NGRS R E!
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>
o3

\

3 &l

A\

I

3.7 K&

3.7 K&k

NN R AR A G
Fefit DDR f i ep {5 5
¥ DDR3 5 H R4l

DQS fREAT 3 Fh AR, FHRG EAF M 10 #: O R 75K, WA 3-23

FT7RN o
[# 3-23 DQS ~EE

DQSIN[ >
PCLK [ >
FCLK [ >
READ[3:0] [ > /4
RCLKSEL[2:0] 3
DLLSTEP[7:0] [ /g
WSTEP[7:0] [ /g Dz(_Dls
RLOADN [ > o1
RMOVE [ >—— 81
RDIR[ >
WLOADN [ >
WMOVE [ >
WDIR[ >
HOLD [ >
RESET [ > |

——1 > DQSR90
——1 > DQSWO
——/___ > DQSW270
——___ > RVALID
—— > RBURST
—— > RFLAG
—— > WFLAG

CDRCLKGEN

CDRCLKGEN H 3k 3 # =i
—/> DQS #1 CDRCLKGEN.

CDRCLKDIV

B Eh ik B, Thag 5 HCLKDIV 251U,

SN, 11 SGMIl. ML B R

fEN% CRU I RFM 78, GW2AN #71 FPGA 7= il fit 7 R+ & 1

KB, G T B B ERe

3.8 E/EEN

GW2AN %71 FPGA P& — ML HPI SR EEM NG, HEERE
PN EZE, THIERDEAMERE S EAL, CFU A /O 741y

CIYR VAL

3.9 mizOc B

DS971-1.0

BEMEEE R HES.

GW2AN Z7%1 FPGA /=2 SRAM 2B, Rk, Sk G EEE N
AR B B SO RIS . AR, FH P AT DURYE B B 7 SROE T B A A
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3 G A 3.10 Fr A R

PRAFAE N B /M Flash #1. EHLE, GW2AN 2344 M ERE SR Flash
SEHUAC B H P 2 SRAM H,

GW2AN %1 FPGA 5=l 17 32+l Fd ) ITAG BC B AN, 37
e 72 S4R45 A 1) GowinCONFIG Bt & #: 5% : Autoboot. SSPI.CPU. I’C.
SERIAL. H40%RHES % UG290, Gowin FPGA /=44 9 FEHE & -F

3.10 AR

GW2AN #%1 FPGA F= Wik T — M W andk, w2 EH N8 MSPI 44
FERICIR L B, i AR AR N2 3-10 Az . A N dmdlRis vl DU s
THEAER Bh)E, @ AE TIESH, TSk 2L 64 P Bl . it it
Bl Al L N A R AR

fou=200MHz/Param.

E!
Hrh R4 Param NECE S8, Ul 2~128, HIFHEE.
& 3-10 A RRIRAO I SRR XTI
=Y B B B B B
0 2MHZz" 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
!

(15 P9 AR BRI B H A 0 2MHz.
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4 BRI 4.1 TAE%AF

S

Varl |
®!

TRVAEAERE ) A S A B AR Y0 B P9 A P v s 3, R AR 2% e AR ) ) A A ik 2
%, s P A CRIEITA a5 01 # RE AL ) T AR 26 S ARV B A 00 T IR TAE

4.1 TE%H

4.1.1 f3tmAXEE
+ 4-1 B HRKEE
ZFR E1ip wm/ME | mANE
EV IRAKZ B T -0.5V 1.1V
Vee LV A H -0.5Vv 1.32v
UV IRAHZ B -0.5Vv 3.75V
Vceo I/0 Bank EEE -0.5Vv 3.75V
Storage Temperature B -65°C +150°C
Junction Temperature iR -40°C +125°C
412 HEFTIEEHE
= 4-2 EETESEHE
R s w/ME wANE
EV WA 0.95V 1.05V
Vee LV A% 1.14V 1.26V
UV WA H & 2.375V 3.465V
Vceo I/0 Bank HiJ% 1.14V 3.465V
Ticom ZEIR (LK) 0C +85°C
Tano ZEIR (Tl 2k) -40°C +100°C
vE!

N[ 3t 255 ) 2L e LR A B 1B S UG972, GW2AN-18X 244 Pinout Z/f-

DS971-1.0 35(45)



http://cdn.gowinsemi.com.cn/UG972.pdf

4 B 4.2ESD 1

an)
(alay

41.3 R EFARFE
& 4-3 BFE EARE
SFR iR &/ME BRI RN
CERY RN M i B
Travp (Power supply ramp rates for | 0.01mV/us | - 10mV/us
all power supplies)
4.1.4 HHEREY
I+ 44 ARIBREFE
B Eipa %1t 110 244 IZPNEN
i R FRLIAL
Ins (Input or 1/O leakage current) O<Vin<ViH(MAX) Vo 150uA
i N\ LR TDI, TDO,
Ihs (Input or 1/0 leakage current) O<Vin<ViH(MAX) TMS,TCK | t20UA
4.1.5 POR %14
& 4-5POR HESH
B iR /M =N}
POR HiJEff | Power on reset voltage of Vcc 0.65V 0.85V
4.2 ESD 14 8E
%% 4-6 GW2AN ESD - HBM
Lts GW2AN-18X
UG256 HBM>1,000V
UG332 HBM>1,000V
uG324 HBM>1,000V
uG400 HBM>1,000V
uG484 HBM>1,000V
PG256 HBM>1,000V
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4.30C MK

%= 4-7 GW2AN ESD - CDM

Fodts GW2AN-18X
UG256 CDM>500V
UG332 CDM>500V
UG324 CDM>500V
UG400 CDM>500V
UG484 CDM>500V
PG256 CDM>500V

4.3 DC BS54
4.3.1 #HEFEIEBER DC BS54

< 4-8 ETIETBEIAM DC S

B i) A BAME | | BORME
L, Vo i NI F R (Input or | Veco<Vin<Vin(MAX) - 10uA -
I/O leakage) 0V<Vin<Veeo - 0.01uA | -
VO Lfi it
lpy (I/0 Active Pull-up 0<V|N<0.7Vcco - -100uA | -
Current)
/O "~ fir HL I
lpp (/0O Active Pull-down ViL(MAX)<V n<Vceo - 100uA | -
Current)
c1 I(1%%§E>acitance) SpF 8pF
Vceo=3.3V, Hysteresis=L2H | - 240mVv | -
Vceo=2.5V, Hysteresis=L2H | - 140mv | -
Vcco=1.8V, Hysteresis=L2H | - 65mV -
Vcco=1.5V, Hysteresis=L2H | - 30mVv -
Vceo=3.3V, Hysteresis=H2L | - 200mv | -
Vs 1 \JE i (Hysteresis for Veco=2.5V, Hysteresis=H2L | - 130mV | -
Schmitt Trigge inputs) | Vco=1.8V, Hysteresis=H2L | - 6omv | -
Vceo=1.5V, Hysteresis=H2L | - 40mVv -
Vceo=3.3V,Hysteresis=High | - 440mvV | -
Vceo=2.5V,Hysteresis=High | - 270mv | -
Vcco=1.8V,Hysteresis=High | - 125mvV | -
Vcco=1.5V,Hysteresis=High | - 70mV -
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4 BRI 4.30C MK

4.3.2 BASHR
R AIBHSHR
4 Fx ik BHRA | B4 ARG
lcc Core HLJFEHETR - - .
GW2AN-18X | 35mA
lcco /0 Bank HLEFLIL(Vcco=2.5V) - - -
433 /O HEFETIEEN
#+z 4-10 /O HETIERH
. B TR Veco(V) HINSTRIBY Vrer(V)
BAME | Ay | Bl | BAME | RME | Bl

LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 25 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 Il 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 3.465 1.3 1.5 1.7
SSTL33 I 3.135 3.3 3.465 1.3 15 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 I 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 3.465 - - -
LVPECL33E | 3.135 3.3 3.465 - - -
MLVDS25E 2.375 25 2.625 - - -
BLVDS25E 2.375 25 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E! 2.375 25 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 - - -
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4.30C MK

e i X3 RHI Veeo(V) NI AT Vrer(V)
5/ ME R N B/ ME B wNE
SSTL33D | 3135 | 3.3 3.465 - - -
SSTL33D Il | 3.135 | 3.3 3.465 - - -
HSTL15D 1.425 1575 1.89 - - -
HSTL18D | 171 1.8 1.89 - - -
HSTL18D Il | 1.71 1.8 1.89 - - -
TE!
f#FH True LVDS K Bank VCCO Zil % &} 2.5V,
4.3.4 Big /0 DC B 5454
% 4-11 B /O DC BB 54
LK Vi Vin VoL Vo_H lor lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 -8
3%2233 -0.3V| 0.8V 2.0V sev Y Veco 0.4V ié ié
24 | -24
0.2V Veeo-02V | 01 | -01
4 4
8 -8
LVCMOS25 | 0.3V | 0.7V 1.7V sev O Veeo 0V T
16 | -16
0.2V Veeo-02V | 01 | -01
4 4
0.4V Veco0.4V | 8 8
LVCMOS18 | -0.3V | 0.35x Veco | 0.65 X Veco | 3.6V TERET
0.2V Veeo-02V | 01 | -01
0.4V Veeo-0.4V 4 4
LVCMOS15 | -0.3V | 0.35x Veco | 0.65 X Veco | 3.6V 8 -8
0.2V Veeo-02V | 01 | -01
0.4V Veco-0.4V 2 2
LVCMOS12 | -0.3V | 0.35x Veeo | 0.65 X Veco | 3.6V 4 4
0.2V Veeo-02V | 01 | -01
PCI33 -0.3V | 0.3 x Veco 0.5xVeeo | 3.6V ?/'Clco 09xVeeo | 15 | 05
SSTL33 | | -0.3V| Vaer-0.2V Veeet0.2V | 3.6V 0.7 Veeo-1.1V | 8 8
SSTL25 | | -0.3V| Veer-0.18V | Vagrt0.18V | 3.6V 054V | Veco-0.62V | 8 8
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4 HSAEE 4.3DC HL AR
- Vi Vin VoL Vo_H loL lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)
SSTL25 1l | -0.3V | VRer-0.18V Vreet0.18V | 3.6V | NA NA NA NA
SSTL18 Il | -0.3V | VRrer-0.125V Vreet0.125V | 3.6V | NA NA NA NA
SSTL18 | -0.3V | Vgree-0.125V Vgreet0.125V | 3.6V | 0.40V Vceo-0.40V | 8 -8
SSTL15 -0.3V | Vgree-0.1V Vgeet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 | -0.3V | Vree-0.1V Vgeet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 Il | -0.3V | Vger-0.1V Vgeet 0.1V 3.6V | NA NA NA NA
HSTL15 | -0.3V | Vgree-0.1V Vgeet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL15 1l | -0.3V | Vger-0.1V Vgseet 0.1V 3.6V | NA NA NA NA
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4 A 4.3DC 1R
=
4.3.5 4y /O DC B 5454
& 4-12 4 I/JO DC RS
LVDS
AR ik A& AN | A BR | B
TP ERE .
Vina,Vine (Input Voltage) 0 24 \Y
P X YNGR Half the Sum of ]
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
. \ . . Difference
YA 7
Vrho '%hﬂ iﬁﬁ])\léj IR (Differential Input | gorvean the Two | $100 | - - mvV
reshold) Inputs
. Power On or
Iy i N HLIL (Input Current) Power Off ; ; +10 | pA
i HA 1 FELSF-(Output High Voltage _ ] ]
Vou for VOP or VOM) Rt =100Q 160 |V
%y G HE P~ (Output Low Voltage _ ] ]
Vo for VOP or VOM) Ry =100Q 0.9 v
7 #5 H HL - (Output Voltage (Vop - Vowm), Ry =
Voo Differential) 1000 250 350 450 | mV
ZE A5 H LR (AR A
AVop (Change in VOD Between High - - 50 mvV
and Low)
Vos 1 tH %5 (Output Voltage Offset) (RVTOE :86‘3”)/ 2 1.125 | 1.20 |1.375 |V
i B ¥E A5 {k (Change in VOS ] ]
AVos Between High and Low) 50 mv
= ; Vop = OV P %4
I B I - - - 15 mA
s L FLT B
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4 B 4.4AC FFREFME

4.4 AC Fr¥5

4.4.1 CFU FF<4$514
3 4-13 CFU BFES %
. LR o
Sk $ik = A
Min Max
tLUT4_CFU LUT4 ﬁj&(LUT‘l delaY) - 0.337 ns
tLUT5_CFU LUTS ﬁj&(LUT5 delay) - 0.694 ns
tLUTG_CFU LUT6 ﬁj&(LUT6 delaY) - 1.005 ns
tLuT7 cru LUT7 ZEIR(LUT7 delay) - 1.316 ns
tLUT8_CFU LUT8 EE(LUTS delay) - 1.627 ns
¢ B ALIE AL B E A7 F i I H] (Set/Reset to | 0.93 ns
SR_CFU Register output) '
N 4 1) 75 A7 25 4 H I 1E] (Clock to Register | 0.38 ns
CO_CFU output) :
4.4.2 BSRAM FF45
%< 4-14 BSRAM R FSH
. THE R .
S
HFR i Min Max AT

. I 3 52 M 1k /#R R s i A] (Clock to | 2.55 ns
COAD_BSRAM output from read address/data) '

i B 3] 75 A7 2% far B[R] (Clock to output

{coor _ssrau from output register) i 0.28 ns
4.4.3 BH§hF0 I/O X4
= 4-15 SMERFF K451
o w | me | ! © A
N 1 VA
’ Min Max | Min Max | Min Max
Clocks TBD |TBD | TBD | TBD | TBD | TBD | TBD | TBD
g'enl'aLyUT'P'” TBD |TBD |TBD TBD | TBD | TBD | TBD | TBD
General /O Pin | 1oy | 15 | 18D | TBD | TBD | TBD | TBD | TBD
Parameters
=B 4=
4.4.4 R AR <4
%+ 4-16 A RIRF K FF4
i 1A w/ME A YN
¢ w4 HH A#E(0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
MAX smdfR A A (-40 to +100°C) | 100MHz 125MHz 150MHz
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4 B 4.5 YmFEiE D bt

A i /ME HLR{E R NE
tor i i i Duty Cycle 43% 50% 57%
topar | HHES £ Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
445 PLL }F;&ﬁ'l‘i
%% 4-17 PLL FF L4514
Erdas HEER FFR w/IME YN
CLKIN 3MHZ 500MHZ
PFD 3MHZ 500MHZ
c8/I7
VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ 1250MHZ
GW2AN-18X
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C7/16
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ 1000MHZ

4.5 YmiEFE OF FiRE

GW2AN %%l FPGA 7=/ GowinCONFIG e B FE: MSPI 5L,
SSPI ##:,.CPU # 5. SERIAL =, VE4 % RHE =% UG290, Gowin FPGA
JE 0 5 FE R BT
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5 ST HER

5.1 #Fan4

5.1 et

% 5-1 g8k a & 75 3& =~ BI-Production
GW2AN - XX )S)SX XXXXXX

Product Series
GW2AN

Core Supply Voltage
EV 1.0V

LV 1.2V

UV 2.5V/3.3V

|

5%§1¢i BER

C7/16

L Grade

C Commercial
| Industrial

Speed

6 Slowest /7 /8 Fastest

Logic Density
4X 4608 LUTs
9X 10368 LUTs
18X 20,736 LUTs

Varll |
!

UG256
uG324
UG332
uG484
uUG400
PG256

o CTVEHME R R REMEEIESH 2.2 =M EEVI&R.

Package Type

(UBGA256, 0.8mm)
(UBGA256, 0.8mm)
(UBGA332,0.8mm)
(UBGA484, 0.8mm)
(UBGA400, 0.8mm)
(PBGA256, 1.0mm)

30 3 25 0 1) /N B i (Little Bee®) 52 1 25 1 1 B O 5% e a3k P AN )

o SInEHFIEEE SR HXARARIN, a1 C7N6, CO/5 55 o & 7 i K 1) Tk b it
JIT AR]85 Fr ] DA [ B i 2 s 2 b S FH (D AR L SZ I (C) o ol b il B2 100°C
Fe Ml foe it E 85°C 5 BT LA IRl — b i dn 7 e b 0 IS P v R R AR 7, AE TN
FHE FEEE SN 6.
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5 BFIT 5.2 B EP TR

5.2 s fFEf ARl

PR AEES  R BN SR HEE, Bl 5-2 FroR.
5-2 B HHERARIAR G

o o
GOWINEE Part Number!!l ——» GW2AN-LV18
Part Number ——» GW2AN-LV18PG256C /16 Part Number) —> PG256CT/I6
Date Code —» YYWWXXXX Date Code — 1 YYWWXXXX
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