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CFU Configurable Function Unit A HC B DI RE LT
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QN QFN(Quad Flat No-lead) V977 i ~F- TG 5| 0 3

DS961-1.1

2(51)




1 RTAT 1.4 BORSFF 5 IRt

14 FRZFHSRIR

P PRSI AT AL EOR SO, AR IR b AT AR AR 58 e sl 1A
W EHES A A:

Mk www.gowinsemi.com.cn

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

DS961-1.1 3(51)



http://www.gowinsemi.com.cn/
file:///C:/Users/Yanan/AppData/Roaming/Microsoft/Word/support@gowinsemi.com

2.1 FriEmtig

2.1 Frit ik

DS961-1.1

B 58 GW2ANR %751 FPGA 720 e & o 2 SR R EEOF ik 25— 1R
PR, K RGHER . HAEIES KRR FPGA i, 1E GW2A #7515
fib FAER T 3 E A& ) SDRAM J NOR Flash 7248, [ElN E A GW2A
A5 EPERER DSP %k, mif LVDS #: 1 LK E & 1) BSRAM 171k % V2 I,
T L P AR ) TR IR A RS 57 1) FPGA 4244 BA &2 55nm T Zi A GW2ANR & H T
R A IS 376

iz AR SEOLE A T H B AH A0 FPGA BT RA ST, SCFF
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TSN LR s —ulh A A
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MLVDSE, LVPECLE, RSDSE
- PRANAS 5 IR R LI
- FE4mA. 8mA. 16mA. 24mA ZEIREfRE
- RAtHH{E 5 Slew Rate 1T
- PR S S IRl FL R T
- WA 11O FRAEST ) Bus Keeper. i/ R4z HBH & Open Drain
fiy L 2 T
- CFRIEIR
e =ltft DSP itk
- R B E T B R
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R P S BN LA AR

- SRR . F DL B U A

- R E SRR

FIEH PLL %5

- SEEURNBRRIRE A, o AURTAE R
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- XHRJTAG B
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PR B S BEHLAE i a5 898K
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POk S BEHAF 2550 B 46
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NOR FLASH(bits) 32M
SDR SDRAM(bits) 64M
i 2%(18 x 18 Multiplier) 48
e % WUAHIA (PLLS) 4
/0 Bank % 8
B K 110 #; 384
B HE 1.0V
& 2-2 GW2ANR-18 3%
ESp At Memory K% | £ % ES s A PLL
QN88 GW2ANR-18 E?)Fé SF[L)EQ"E/' ?Zbﬁ'ts g‘z‘m E::: PLLL1/ PLLR1
& 2-4 GW2ANR HEMBEAXHAF 10 52
S [ 2 (mm) 5 (mm) E-pad R~F(mm) | GW2ANR-18
QN88 0.4 10x 10 6.74 x 6.74 66(22)
F!
o  SCRYT GW2ANR #51 FPGA P~k i 4 R ST, 5% 5.1 BfF @4,
e JTAGSEL_N 1 JTAG ¥ {l/2 ¥ &, JTAGSEL_N 5 /iA JTAG T#AT 4 4~51 i
(TCK. TDI. TDO. TMS) AH Al E A 110, Bh3ts 1% N JTAG N1 4 4
SIS RN 11O B IS, TE4H(E B15 2% UG963, GW2ANR %I FPGA /i #1555
E T
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o8| 1oB| [10B |ioB| 10B|] |10B| |I0B
T EEEENEIE
I = L ][] (][] [ o] [ o] o
é PLL‘ Blocg:LTAM ‘ = § ‘ Block SRAM ‘ ‘ PLL ‘
- o S e (o] o] (o] [ o] [ o] pm
[ \
ool o[ o]

!
« I/OBank4C ;Llj/osanks — ‘ Block SRAM ‘ ‘ PLL ‘
‘CFUHCFUHCFUHCFUH osc ‘

& 3-1 St EE

& 3-1 5 GW2ANR %741 FPGA 7= i &5 Hn s, GW2ANR H RS
HEE R (SIP), £ T mod- 51k GW2A 2751 FPGA 7= 5 KA F o
A7t 0 B R PE AT IR 15 2 L 3.2Memory .

GW2ANR #84F i B IR B E A B RHE S % £ 2-1. BFEAHE— 12
HEITEEY], ARG AE(10OB), SNk T FEASBEN S

(BSRAM) b, (55 A FEEE DSP. PLL BJ8A1 A N & dic -

GW2ANR %1 FPGA 7= il JE A {1 2 1358 43 T e & Th g .t (CFU,
Configurable Logic Unit). fEZ81F ML AT. ZINFEFEHES], AFS &
TEAISECA . nECEDIREH 0 (CFU) m AR E A HRE (LUT4)
. FARZEMA A, PN RiES% 3.3 I iC B INEE S .

GW2ANR %% FPGA 7= i 19 11O BIR 9 A 25 2844 7MEE, BL Bank 547
¥4y, 345K 8 4N Bank, #riE A BankO~Bank7. /O % JE S £r % Fh L Fhr
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3.2Memory

#E, SCRFEIE TAERGL. SDR LA, 3@ ] DDR #:{fl DDR_MEM #
Ko HEHBTTRHES % 3.4 Fa A\ tH Ak .

GW2ANR %71 FPGA 7= i T HLIR B S BENLAT i 4 (BSRAM) 7EZ544 W
I IEATHES . — A BSRAM [\ & K/ 18Kbits, 374 2 Fiiic B #55 CF1
PRERER . AR ENE S % 3.5 HolR B S MNLLE L S i .

GW2ANR #%1| FPGA 7= i N ik T 3075 5 Ab 3 H DSP. DSP 7E 4%
PR IE AT HES . A DSP B &M ZEHot, B uBE A ETm
1545 (pre-adders), B~ 18 7L AR (multipliers)fl— > ZH A IHAZ
HIZHHIC(ALUSA). TEANTTRNE S 3.6 BUr a5 A FA

GW2ANR %1 FPGA 7= 5 Wik T 8AHIEN PLL 5. 52 54K PLL Bt
BLBERS S AL AT DL A FOI B AR, I e B AN R A S 80aT DL AT IR Bk AR
PR (AR 3 40) . ARALEE . 2SR ThRE . [R5 Y R T e A
WindR, I 2.5MHz 3] 125MHz Ff SP 3R TaE, A MSPI 4 FE AL B A
PEAERT Sl F N SRR AL AT g AE I S e, B RS T IA £ 5%, VEN YR
w5 3.7 e, 3.1 AN IR

A, FPGA SN E T F & A e 4t (CRU, Configurable
Routing Unit), & FPGA Wi A Stilfe iRk K. IR E DIRE T
(CFU) F110B W ¥B# i AL R, &l T CFU PR EE IR A I0B P&
)32 5 BT U o A 28 TR T I8 1 = SR B R 3 3 AR . RS, GW2ANR
Z5 FPGA P~ ik $2 4 7 3= & 105 FH I Bh ko 2% %2 i, KR 5, 4 R B E 47,
DA R OmAE I TS . VRGN RIATS % 3.7 4P, 3.8 K&k, 3.9 & RE BN,

3.2 Memory
3.2.1 SDR SDRAM

DS961-1.1

it

LS [A]: 5.4ns/5.4ns

I . 166MHz

BIEAIH: 32bits

7 H: 64M bits

EEZ (s

PRI K 2R 45 74

ER R4 R PUAE (512K x 32bits x 4bank)
G FE 75 A7 2%

- Bk E ik o TR ZEIR . 2 B 3
- REKE: 1. 2. 4. 8 FEH
- R A R E G ] AR
- RREEFIEINEE

- RRAFIEIhRE

1 bR RE

E SR E R E

4,096 il Hr & #1/64ms

3.3V£0.3V At H Lk
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3.2Memory

e LVTTL 1
S
AP IE S % 4-2.
BhR

GW2ANR %71 FPGA 77 /i 4 ik ff) SDR SDRAM & —/ & f) CMOS
]2 DRAM 5 F, %58/ 64Mbits. P E8EFEIIA BANK, £ BANK K/h
N 512K x32 bits, 1> BANK H 2,048 1T x 256 %1 x 32bit [114E i I 51 2 i -
YRR E M B AR R R, s B R R G A B AR R K R R
A, SDR SDRAM #R 4 15 & (I8 LI 7 afe 5 N Bise . BER R5 250
EHBOE a2, ARG AT DUAT B S A R E S B E R R K SCRF 1,
2. 4, 8FE I, " DAEgmFERE A A A P IR R ReEHBITR
I REFE e AT I, TR FE R KA L 55 3). SDR SDRAM $2
BEESRIFThEE & HREIThEE, b, R4t T mEE AR, A
R A 1S P E R A MERER B AL -

SDR SDRAM 2 M ik H & 4 3.3V, #%4% SDR SDRAM 1] BANK H
IEAEMES 3.3V, HHERIESH 4 B Uhrtk>4.1 TAE%M>% 4-2.

&2 SR SR IP Core Generator <23 P #k/4M 1 SDR SDRAM
FHIAR R P, IR 1P A LLE 3h5E i SDRAM _EHI6iL, #iE, H3h
TS A, P f IR 2 10 3/ 5 i R R R RN AT, VRIS B 5%
IPUG279, Gowin SDRAM 7l /15 -

3.2.2 NOR FLASH

DS961-1.1

i

32Mb {7 [A], 4 256 F-7;
Y FF SPI;

AR : 120MHz;

SCRRE ST 8/16/32/64 i Bl
BRI PR

- AR E AR AT S R
- TENRESRE R

® Min 100,000 % F2/#2 [

® DU KR PR R A -

- Ti4mFERSAl: 0.5ms;

- Sector #FxE[E]: 45ms;

- HUBEBREFIA]: 0.15s / 0.25s;

- S EBRIE]: 12s;

® RIEMIALH:
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3 LRI 3.3 A ACE DAL TT

Sector: 4K ¥
He: 32/64K 75
VEBR g PR K
® (KII#E:
- FENLHE: 12uA;
- RWrHIR: TuA;
® AR
RIS ME— 1) 128 AL ID;
- SFDP (Serial Flash Discoverable parameters) 2y 17 &%
- 3x1024 AT 7 AR Ay, TSI OTP A7
® ¥EAfAfifit (Al 20 4

33 AIECEIhEER T
3.3.1 &t

A AL B DA G(CFU) &M GW2ANR £ %1 FPGA 72 i 3 A F g,
A CFU Al it & 3% #2476 (CLU) AR £k ¥ P 2 0 (CRU) AL % . &4 CLU
H VU AT C & DB /i CLS(Configurable Logic Section)ZH %, b Al fic & 1)
e AR M4, W 3-2 Fis.

& 3-2 CFU ¥R EE

e
Carry to Right CLU

CFU

CLU

LUT | | SREG

CLS3

LUT SREG

LU

3
Y

-

c

3 S |3 3
x| x| o
m| |m m| |m m| |m
o e o | oo

CLS2
LU

CRU

LU
CLs1
LU

LU

3

CLSO

Carry from et CLU
E !
SERG TR EAF BRI B S HE . W HE, IR & L SRR Y I p A

T CFU EL 415 8., W Z% UG288, Gowin 1/ & 1554 /5 (CFU)
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3 LRI 3.3 A ACE DAL TT

)15
3.32 AL EIZEE T
ERR SRR TR FAZ BN 2
o LAREHERMA

FBANERR AU E N 4 AERR(LUTS), wlslmbr &3k
Tine:

— /N E Thae A el B E R — A 5 AR R (LUTS);
PN AT E Thae i el BB R — A 6 AR R (LUT6);
PUAN AT B IhRE AT L Bl — A 7 SN B R (LUTT);
J\ANTECE Bhie A (P CFU)ATEE B — 1 8 S A A 8 # (LUT8).
o HRZHIEA

gE AL EE, AR E AT E AR R (ALY), FHESLEILL N IRE:
IR R =
THEES, B EER A T RS
Phisss, @im AR TR, DN T RS i

- IRVES
o (FfitaAEEl

EAECS, AT T EC B2 T A 16 x 4 A2 o0 A s S RN LA fid
2% (SSRAM) =i Hififitss.

B SR FPGA B S R st AWTUE A SO 52U 0 8 AS BE VLA fifs 2%
(SSRAM) HIWIUEA L .  F A7l 28 1) B a7 X6 2344 gm A2 I 58 BN

AT B IS (CLSO~CLS2) & & PN 174 (REG), &l 3-3 k.

& 3-3 CLS v EF ER~RE
—— D

—FCE

——>CLK Q—

—F SR

— GSR
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3 LRI 3.3 A ACE DAL TT

#F+ 3-1 CLS FHFRIERSE WA

554 |10 | #ik
D I e ICITE PN
CE | CLK fERE(E 5, FIHCE e P e Sl A e 2
CLK | RS S, ATECE Dy b TR R SR B Al 2
A EZ A A, ATECE VT DiEE 2
o [[EA
o [LELN
SR o R
o FILHEN
o LAMESM
2REEM, "REANW TIIEE 4
o FILEfL
GSRE N e smmp
o EARHEN
Q 0 EREE LT
Y1

® [11{5*5 D WIRIEAT LLLEHEF — I RCE DI RE v P E— EHE MM, wraTbkieke T
CRU (AN PIULAEAREY S HIEOL T, A7 asfhml DL AR A

® [2]CFU " ATt B ThfE A i) CE/CLK/SR 4 m] Al 37 i B % 4%

® [3]7£ GW2ANR %741 FPGA 7= i i, GSR il HiELkiEH:, A@id CRU.

® [4]SR L GSR [FIf A 2 GSR A # i AL /e

3.3.3 Tk FRIRATT

A2 FH)E H.on CRU B D) RE £ ZEAL 45 AN J7 1«

o HINIEREINEE: A CFU MM AME T4t NJRIE R

o MLATIIHINAE: N CFU By N/ 5 SR ILEEICR, B4 CFU WL
4 CFU 2 [IIEHELL I CFU FIl FPGA N &5 HoAth Th RE R He 22 [B] R 42

DS961-1.1 12(51)




3 BRI 3.4 i N\ AR

3.4 MMM ARIR
3.4.1 iy

GW2ANR %7%1 FPGA 7= 1) 10B T ZE 4145 1/0 Buffer. /0 1245 L K AH
N FIAR R TR BRI = AN . W R AT R, B 10B Honflds TS 110 &
FRI(FRiC AN A F1B), "eAI10] DAEC & p—H 2005 5%, W] DME N (s 5

I3 AMBLE
3-4 10B &R EE
Differential Pair Differential Pair
AL - ) N
 “True” “Comp"\ *True” “Comp"\
PAD A PAD B PAD A PAD B
2 Y Y Y
y v v v
Buffer Pair A & B Buffer Pair A & B
A Y A A A A 2 A
—H O —H O —H O —H O
o ® Bo © 2| o ® %o b6 =
A v v v
10 Logic IO Logic 10 Logic 10 Logic
A B A B
Y [ A
| BolZO _Zol® QO _|IoIO _JTpoIZ O
525253258 5 525253858 &
S585y 5585 v E&S/5285v S5E85 v
Q —+|Q Q@ ~+|Q Q ~+|Q o« —~+|Q
v A ¢
Routing Routing

GW2ANR %41 FPGA 77 it ' OB ) ZhRERT 5 -

e JLT Bank f¥] Vcco MLl

e ¥ LVCMOS. PCIl. LVTTL. LVDS. SSTL LA A HSTL Z5£ Fl e ~FFr
e

o ROt N(G 5 JIR kI

o RtH 5 5 RS H L I

o RftHiHi{5 5 Slew Rate i1

o SRR 110 AT Bus Keeper. i/ F i HiBH £ Open Drain %t
1 T

o TERHIEI

o /0 BTk, SDR &L & DDR &% fife =,

3.4.2~3.4.4 573N H T 110 HAPARME. 110 124 K 110 24 TAERKR A,
KT H N BRI E 2 VRIS R, nI2% UG289, Gowin 7/ 45 F2u 1 £ 1
(GPIO) 1/ '#51.
3.4.2 I/O B EfRfE

GW2ANR %% FPGA 7 il: f) 1/0 €14 8 4~ Bank, 1l 3-5 ffirs, &4

DS961-1.1 13(51)



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

3 BRI 3.4 i N\ AR

Bank A M7 1/0O HIE Veco. Veco FTLLRE N 3.3V, 2.5V, 1.8V, 1.5V

3 1.2V, %% SDR SDRAM {4l 1 Veex Fl /O BANK HiJE Veeo i

BN 3.3V, {5 EiE5% 3.2.1SDR SDRAM. %% NOR Flash [1%# Bl H,
J& Veex A1 1/0 BANK H & Veco % E AN 2.7V - 3.3V,

SCFF SSTL, HSTL %5 1/0 o AbnifE, A Bank i fit— Mz 2
/5 (VRer), AP A LSS 1OB & 1Y Vrer P (25T 0.5 x Veco),
AT RSN G VRer BN (5 ] Bank AT — 1/O E BIVE M Vrer I -
Veex fit L HL R 2 #F 2.5V 1 3.3V,

3-5 GW2ANR &%l FPGA =& I/O Bank S REE

\ IO Bank0 \ \ IO Bankl \

uegd Ol
aued Ol

GW2ANR

Mued Ol
eued Ol

| 10Banks | | IOBank4 |

GW2ANR %% FPGA 7~ it AR Bank SCHRFAFRE) A EHFHIE, 6
355 B bR LA 22 7 rELBEL A D o 03 P PH e B T SSTL/HSTL fay Nt £
Bank2/3/6/7 3 ¥r. 70 L E M T LVDS Ha A, {UAE Bank0/1 F150FF,
Bank0/1 SCHF 100 Wid 2 75 UG HC HLFH . o

VE!
AlgRFEE A (GPIO) ERUCIRE KNGS Edi.
ANEFT 11O B HARAENT Veco BESK, R 3-2 Pizn.

DS961-1.1 14(51)




3 Hffr e

3.4 i N H

& 3-2 GW2ANR #7%l FPGA F@ITFHHHE /0 KB K o i E

VO A sy | Bank Veoo(v) e THLRWAT | RERE Veer
LVTTL33 B 3.3 4,8,12,16,24 & "
LVCMOS33 | Hif 3.3 4,8,12,16,24 2 %
LVCMOS25 | Hif 2.5 4,8,12,16 2 %
LVCMOS18 | Hiif 1.8 4,812 & o
LVCMOS15 | Hiif 1.5 4,8 & o
LVCMOS12 B S 1.2 4,8 & o
SSTL25 | B S 2.5 8 o =
SSTL25 I B 2.5 8 @ &
SSTL33 | B 3.3 8 %5 T
SSTL33 I B 3.3 8 % &
SSTL18_| B 1.8 8 % &
SSTL18 I B 1.8 8 % &
SSTL15 B 15 8 % &
HSTL18 | B S 1.8 8 o =
HSTL18_lI B S 1.8 8 o =
HSTL15 | B 15 8 @ &
PCI33 B 3.3 N/A 2 "
LVPECL33E | % 3.3 16 3 o
MLVDS25E Zy 2.5 16 3 o
BLVDS25E FEy 2.5 16 % o
RSDS25E FEy 2.5 8 % &
LVDS25E ZEoy 2.5 8 7:.“ o
LVDS25 a4y 2.5/3.3 3.5/2.5/2/1.25 %5 o
RSDS ZEGY 2.5/3.3 2 % o
MINILVDS oy 2.5/3.3 2 o @
PPLVDS oy 2.5/3.3 35 3 o
SSTL15D oy 1.5 8 3 o
SSTL25D _| FEy 2.5 8 % &
SSTL25D Il | %% 2.5 8 % &
SSTL33D _| a4y 3.3 8 %5 &
SSTL33D Il | =% 3.3 8 7:.“ o
SSTL18D | ZE5y 1.8 8 4 @
SSTL18D Il | =% 1.8 8 4 @
HSTL18D_| Z=5y 1.8 8 i =
HSTL18D Il | %4> 1.8 8 i =
HSTL15D_| | %% 15 8 % %
DS961-1.1 15(51)




3 Hffr e

3.4 i N H

3.4.3 /0O 24§

3-6 5 GW2ANR %71 FPGA 7= 5L i 110 2B 58 fry% 3545
3-6 /O iZEMmH ~EE

TX | TRIREG >
GND [—>
> SER g N
ISI
R
K] 3-7 ;3 GW2ANR Z %] FPGA 72/ 1) 1O 3255 i N353 -
& 3-7 /O BN R EE
> Cl
> DI
» IREG L > Q
IODELAY
> IEM _* DES | |
] ate
Sel > Qo-Qnt
% 3-3 IROF T4
4 I/O ik
GCLK i N5 5 -
cln Input GCLK M N5 S EES* UG962
GW2ANR-18 #/F Pinout FH#-
DI Input 10 FMEEMANE S, HEMAZ Fabric.
Q Output SDR #iHt IREG #iHE5 .
Qo-Qn-1 Output DDR fibd IDES Hiti {5 5.
¥

[1] 24 CI £y GCLK & Mg Fit, DI Q & Qo-Qn-t ANEEME 9 10 Fay N A o

DS961-1.1
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3 Hffr e

3.4 i N H

DS961-1.1

GW2ANR #51 FPGA /i ff] 1/O 3245 i) 4L A S UL B 4 F -
HEIRARIR

3-8 NILiR L IODELAY. GW2ANR 7% FPGA 7= 5L H4g4 110
f14 |ODELAY #ik, SILiRft 128(0~127) B HIEEIR, — B IIEIRIN A LR
18ps-

& 3-8 IODELAY =~EE

DI S T
DLY UNIT
SDTAP | >
SETN | » DLY ADJ [ >DF
VALUE | >
B A e IR 1 7

o FrAsEHl.

o AN, nH IEM R — R IAF S &I O R 2R 2
IODELAY ANge [ T 5 A A .

I/O 515788

3-9 4 GW2ANR Z %] FPGA 7= 1) 110 &7 #s it . GW2ANR R 5
FPGA 7= i B4 110 #RIRHETT dmAE i N\ Z7 /7 2% IREG. it 27 /7% OREG
=241 27743 TRIREG.

& 3-9 GW2ANR B I/O HEH/REE

I Q| =
. cE
K
EE
E!

o CE AU MK HL 45 %4(0: enable)sl i L F43%%(1: enable).
o  CLK A RAgFE Ny FoH i il i B B fid %

o SR A UGmFENIFIPIF L) SET/RESET 5 L (disable).

o AAFaN AT LAGRAR N T A7 45 (register) Bl fi i 2% (latch) .

BUAEAE R

WORFRL B (IEM) 2 PR BOCRESs ia s, A8 A DDR #50.  i& 3-10
B o

17(51)




3 Hffr e

3.4 i N H

& 3-10 GW2ANR B IEM ~E=E

CLK [ &>— ——{ > LEAD
D[ >— IEM —— 1 MCLK
RESET [ >——+ 1 > LAG
R 2% DES KSR phigidd i

AT 1O BESEHE T iR AR 28 DES, F& 1 /0 TN
. DES HLIH % A\ I8 ) 125 i 43 4% #2 (Clock domain transfer) b {it
T AN BRI (strobe) Bl N BRI RF SHis B B I RE 1. B AN
17 2% (registers) F R EHE KA+

5 I s e AR R AT R D g -

® W EELL BB A ELN DQS KT EE AL MIRERN H T

DDR 17 fifi a5 4% 11 ;

® i1 DDRS3 ffiidti% HbnitE, {E1L DQS H-T(read-leveling)/m it Hdi H

51| ¥ 7H (align);

o {tiH] DDR X, 5 DQS.RCLK FH T RAER, 25 fhdsi i et 75

B .

1 DQS 2t WADDR 2 RADDR 15 5 24 [F]— /N 11 5 ] o 4l 2 A5
Be.
L8 SER iR

B4 I 1O IR AL 1 Al LA HR A A SER BB, SEE 1 1/O BERN
W

3.44 I/0O ZET {EER

DS961-1.1

GW2ANR #41| FPGA 77 i (1) 1/0 AR SCRF 2 M TAFRE . & A TAE
IR, VO(E 11O Z 055X ) Xl LAEC B i 5 5 B A S 5. INOUT
B85 k=M HE 5 (F =520 R A S).

HiBEA

EE R 1 10 R AE 3-11 fos, AR E S TC. DO Bl DI
HAET CRU 583 N & &% .

& 3-11 HEERATH /O ZBESHREE

TC[
DO ;»—% 10 PAD

DI <

18(51)




3 ZE Ay

AN
N

3.4 i N H

SDR &R

X T @, SDRAEX A T 110 HFE8%, WK 3-12 ffias, wlLL
B R 11O K R YERE .
3-12 SDR #RATH /O BELHTER

TCTRL[ > D Q
CE
| >CLK
— SR
DOUT | D Q ﬁ/—»—@ |0 PAD
O_CE | CE
O CLK | >CLK
O SR | SR
DIN <«

I_CE[  >—CE
I_CLK [ >——>CLK

ISR > SR

V!

o CLKffifefES

O_CE 1 |_CE ] DAHC B Jy e H P i B B HL P e

o [N4{EE5 O _CLK A1 |_CLK AJ LARC & Ay b T+ il fi o 55T By fi %
o AMEENES O SRMI_SRUJUUMENFNEL. LB I ENM. BT BN

BRTEAHL B A Th g
o  SDR Bt A 1/O 774k 2 70 AT AR B i3 27 7792 5%, Latch.
A DDR #3

7EIE ] DDR # T, GW2ANR %1 FPGA 77 /i 7] LS Fr = i) 110 338

JEEo

K 3-13 ~idEfH DDR #i A\, PAD 5 FPGA WESZHHE XL A 1:2,
& 3-13 I/O iZ4849 DDR WA REE

CLK ———»
D—»

IDDR

— Q1
———>» QO

&l 3-14 Sy ] DDR #irth, PAD 5 FPGA WHZ iR LR 2:1,

DS961-1.1
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3 BRI 3.4 i N\ AR

& 3-14 /O iZ%E#9 DDR #i =EE

CLK ———» Q0
DL —» oppR

DO ——>] > Q1
™ ——>

IDES4 &=
IDES4 #5:0F, PAD 5 FPGA WiZ# L LA 1:4.
3-15 I/O 1238 IDES4 i A~ =E

D—» > Qo0
FCLK ——>»] o1
PCLK——>»| IDES4

CALIB—> —> Q2

RESET —> —— Q3

OSER4 &3¢
OSER4 1, PAD 5 FPGA WiiBiEH % A 4.1,
& 3-16 I/O iZ3ERY OSER4 B ~EE

D3~D0 [ —

TX1~TX0 ———— > Q0
FCLK —>» OSER4
PCLK — » > Q1

RESET ———>

IVideo &=
IVideo #£, T, PAD 5 FPGA ¥ B i H %L N 1:7.
& 3-17 I/O iZ38/Y IVideo AT EE

—— QO

D — —— Q1
FCLK ——> > 2
PCLK — > IVIDEO | — > Q3
CALIB ——>| > o4
RESET —> > 05

!

IVideo 1 IDES8/10 ¥ (5 FIAHAR /O HI5E I8 . w5 FH B 1/O ki, W 1/O 2 HAASRESEH -
FERXAME LR, SDR AN i A =k n] DUE A .

OVideo &3,
OVideo # T, PAD 5 FPGA W HIE LN 7:1.
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YN

3 g2

& 3-18 I/O iZ38RY OVideo it~ =E

D6~D0 ——)
FCLK ——»
PCLK —

RESET —>

OVIDEO

—>Q

IDESS #&5

IDES8 1%, PAD 5 FPGA W2 HAR LN 1:8.

3-19 I/O iZ%8HY IDESS AR EE

D
FCLK
PCLK ——»
CALIB ——»|
RESET —»

—>
—>

IDES8

— > Q0
—>» Q1
> Q2
—> Q3
——>» Q4
—>» Q5
—>» Q6
—> Q7

OSERS &3}

OSER8 #:\F, PAD 5 FPGA WZH RN 8:1.

& 3-20 1/0 iZ38HY OSERS i ~EHE

D7~D0O
TX3~TXO0
FCLK
PCLK
RESET

OSERS

—>» Q0

> Q1

IDES10 =5

IDES10 X T, PAD 5 FPGA W& E %Ly 1:10.

& 3-21 /O iZ38HY IDES10 N REE

D——>
FCLK ——>
PCLK ——>

CALIB ——>»
RESET ——»

IDES10

—>» Q0
—» Q1
———>»Q2
———>»Q3
—>» Q4
—» Q5
—» Q6
—» Q7
———>» Q8
——>»Q9

OSER10 &5\

OSER10 #:UF, PAD 5 FPGA W& E N 10:1.

DS961-1.1
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3 BRI 3.4 i N\ AR

[ 3-22 1/0 iZ48#Y OSER10 it ~EE

D9~DO

FCLK ————>»

OSER10 ——» Q
PCLK ———»

RESET —— >

GW2ANR £%1 FPGA 7= /i S ###7 memory [ 10 #2OREER, SCREXUAE/
U/ )\ 553 R A A, 35 IDDR._MEM/IDES4 MEM/IDES8 MEM #1
ODDR_MEM/OSER4 MEM/OSER8 MEM #£ .

IDDR_MEM/IDES4 MEM/IDES8_MEM & /it & DQS 1# 4], ICLK i%
2 DQS M55 DQSR0, HARYE ICLK [ #h il 2z N 10 11
WADDRJ[2:0]i%4% DQS (% {55 WPOINT; RADDR[2:0]i%#: DQS %
155 RPOINT.
Y

ODDR_MEM/OSER4 MEM/OSER8 MEM %l & DQS f# [, TCLK i##: DQS K i
=5 DQSWO 5 DQSW270, HH4E TCLK HImehyRa £ M 10 32 1% .

IDDR_MEM #3=R
& 3-23 10 iZ3E#) IDDR_MEM $IA~EE

D——>

ICLK——>]
PCLK——> ——— QO
wWADDR—/—»  IDDR_MEM
3
RADDR—F-—>

RESET——

ODDR_MEM #&5%,
& 3-24 10 238 ODDR_MEM #i m=E

D1~-DO
—>
TX Qo

TCLK ——» ODDR_MEM o1

PCLK — >

RESET ——»,

DS961-1.1 22(51)




3 BRI 3.4 i N\ AR
IDES4 MEM &3,
3-25 10 iB4EfHY IDES4 MEM I\ ~=E
D —»>
ICLK ——>
—> QO
FCLK ——>
—> Q1
PCLK ——>
IDES4_MEM |, o)
WADDR —/3—»
> Q3
RADDR —/3—»
CALIB ——>
RESET —>
OSER4 MEM £
& 3-26 10 iZ384Y OSER4_MEM it == E
D3~-D0 ——————
TX1~TX0
TCLK — | > QO
OSER4_MEM
FCLK ——>| —> Q1
PCLK ———>
RESET ———»
IDESS MEM &3,
3-27 10 iB48#Y IDES8_MEM i\ ==&
D —>
ICLK ———>] —— Q0
> Q1
FCLK ———»]
——— Q2
PCLK ———> ——> Q3
IDES8_MEM |, o4
WADDR ——/—>]
3 > Q5
RADDR ——/—> —> Q6
CALIB ———>
RESET ——>
DS961-1.1 23(51)




3 Hffr e

3.5 HUIRER A BEHLAT fif A B

OSER8 MEM &=

3-28 10 iZ4E/Y OSERS. MEM Hit ~EE

D7~D0 ——
TX3~TX0 ———

TCLK ——>

OSER8_MEM
FCLK >

PCLK

RESET »

— > QO

> Q1

3.5 PRBRSHEYL F g 23R R

3.5.1 &4t

DS961-1.1

GW2ANR %7%1] FPGA /=i ffit 1 3 & FIHCIRE S BN A i 88 5T . 1X
SeAE M S PR AL IR RS, AT IR, A EERES FPGA BESH . Atk
FRNBOIRE SBEN A 2% (BSRAM). 4/ BSRAM 1] it & %
18,432bits(18Kbits). 1t 5 i Efiz: #ig I 1#iX Single Port, XU I
f52( Dual Port, fXi (1455 Semi Dual Port, HiL{7fi #5457 ROM,

B FIFO &1%.

FE MBRF SB35 SOV P s PR Re vt 3R it 1 frfs. DU

BSRAM 24L& Fh Th g -

1 MG E N 18,432bits
[ A 3 ik #1) 380MHz(7E Read-before-write 138 T 230MHz)

Fi A 28 Single Port
i A 2 Dual Port

X A5 Semi Dual Port

ettt Rk 4 ROM
Kol i 2 1 K22 36 fir

AR & B A E1E Mixed clock mode

Al VR &30 i ¥ Mixed data width mode

FEXUF 45 DA b 80 95 B SCFr 7 1 1 BE DT B Enable Byte
1E %S Normal Read and Write mode

5:i%J5 5 Read-before-write mode

&
[ ]
[ ]
[ ]
[ ]
[ ]
o R{LKRINAL Parity Bits
[ J
[
[
[
[
[
[
[

iH 5 Write-Through mode

TR T BSRAM 155 K I REAIA -
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3 Hffr e

3.5 HUIRER A BEHLAT fif A B

% 3-4 BSRAM {52 Ih4E

Ui 1 24 FR 77 1A i)

DIA | A i RN 5

DIB | B i &R ANE ~

ADA | A i bS5

ADB | B uify b k(5 5

CEA | A i B B RE (S =

CEB | B iy B £ BEAE 5

RESETA | A i 2 AR EAE 5
RESETB | B i 27 A8 B ALE 5

WREA | A i SRS

WREB | B i i/ 5 HEE 5

BLKSELA. BLKSELB | Ttk BT RIE 5 5

CLKA | A i L/ B B s 5

CLKB | B i [/ 5 e (5 5

OCEA | A i U H 2 A7 2R B AR (5 5
OCEB | B ity 1% HH 27 A7 2 B B REAS 5
DOA 0 ol A i O

DOB o Hdi et B i

X1 BSRAM BEX1EANE R, WIS% UG285, Gowin Bt asiE L7 1d s

(BSRAM) /1 /151 -

3.5.2 FHERELEERER
GW2ANR Z51 FPGA 72 it () Bt 6 A5 B L7 22 7T <2 5 2 b 1 50308 58

DS961-1.1

%, W 3-5 P,

& 3-5 IFiASRALETIR

Lk fup Sy Xy A 3 Dy X 11 A 2 R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2Kx9 2Kx 9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
BigOER

2 50 A5, BSRAM A] LAZE — AN B s 6t BSRAM HEAT 132 8 5 14

25(51)
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3 Qﬂ:*lj/\éﬁ

3.5 HUIRER A BEHLAT fif A B

EEEAET, 5 NEIE 2L 5] BSRAM . R EH B
(Normal-Write Mode) 138 5 #5 X\ (Write—through Mode). 4 th 75 47 2% 55 %
(Bypass)if, & i HLAE R — NS i LT

ST B VR A i 1A ] R AR S iR 15 2% SUG283, Gowin JR 15
F {88 > 3 Memory.
Wim OER

BSRAM SCHEX i HAR G, AT 9 A i 1 fan - 44 -
o N I [l SRR A
o w1 [R5 A
o LA — N L AN S

T Xy AR ) g o = ] A A R iR 1 2% SUG283, Gowin 7 iH
JH 45 F > 3 Memory.

T O 4R

Bhy Rty 1 AT S 455 [) B RS2 R0 55 454 o B R [R) — AN A BE AR st 5 44
HEZFr Aug s, B i,

TP Xty AR 3 Pty 7 7 ] A A R iR 15 525 SUG283, Gowin J&
EH$EE > 3 Memory.
HigE=R

BSRAM i & il R SeA7 g sz, P nll A g w1 aa AL SO,

Ao g Ao R AR R B i as . T 7 2Rt ROM g A 4, ﬁ)\%ﬂﬁ“
WA £ S A b g R PN SR 5 BT AR AT

4 BSRAM AJ L & 55— 16Kbits ROM . 5T H s = 1o 117 2 K]
MIEAIATE S SUG283, Gowin JFiEH 75/ > 3 Memory.

\

\

3.5.3 Fls R SRR EEE

DS961-1.1

GW2ANR %71 FPGA 7= i R HUIR B S FEALAF il a8 B ] SCRRR A 20
2R T FEHRAE o 700 TS RN O X R SR R, 1305 R 5008 5 B o] DAAS
A, {H3E %R 3-6 F1% 3-7 KL E RN .

% 3-6 XU IR A LS MR S A B AR
g |
16K x 1 8K x 2 4K x 4 2K x 8 1IKx16 | 2K x 9 1K x 18
16K x 1 * * * * *
s |- . . . .
VR . . . .
S PTERE . . . .
e . . . .
2K x9 * *
1K x 18 * *
Y1
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3 BRI 3.5 HUiRish S BEHL Al A B

PRIEN 7 RN SCRFROR
37 VR R A EEHREEEELETIR

.
B 512 x
16Kx 1 | 8Kx2 | 4Kx4 2Kx8 1Kx16 | 512x32 | 2Kx9 1Kx18 3¢
16Kx1 | * . " " . 5
sKx2 |- . . . . .
aKxa |~ . . . . .
Kxs |- . . . . .
Kx16 |- . . . . .
512x32 | * . 3 3 . .
2K x 9 * * *
1K x 18 * * *
!

FREN 7 IR
3.5.4 FERETIREECE

BSRAM SZ 717 f#ifE (byte-enable) Thft. v DL ANEdE, Hik
PRI SN . AR I EE Re 4k 2L IR B . /5 [ RE{E 5 (WREA,
WREB), /& byte-enable 2%k fH T-# 1] BSRAM [ 5 #:4E.
3.5.5 BRI RERC B

B [ Bl S A B L AE A L0 e BSRAM 7 B T RS fr (TS . A5/
I O fr T F SR I, P SRR A W, T L Sk
$HE
3.5.6 EIHIRME

o T MBUIRERAS AN/ B 1N T A7 28 S RFRIZP BN
o HiH A AR AT R MUK A7 B = P s R
o M AEA AR5 (bypass-able).
3.5.7 LH1ER
BSRAM 3§ I I BN G2 VI ah k. 78 LHISFE+, BSRAM
W FARENUIRAS, AT EdEH N 0. HREWIER T R 24 ROM.
3.5.8 BSRAM #{EHER

BSRAM 37 5 P ERiat, G5 2 Fhidti/Ei (55 4 0 Bypass
Mode, ¥i/kZi%# = PipelineRead Mode)Hl 3 Ft & e VE 1 (1F % SR
Normal-Write Mode, @5 #:: Write-through Mode, 215 S5
Read-before-write Mode).

FREER
T I A H A A AR BN IR I A Y AT A7 2 BSRAM 3 H R
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3 Hffr e

3.5 HUIRER A BEHLAT fif A B

FAK LR
FE[RID B NAFAE A, A5 0 S A o OSSR SRR Hicdis 98 2 ok 36

fir.
FHAAR

AN ¥ ARy, BdE PR B AR A7 A w5 (Memory Array) )% H
3-29 im0, RO EWis OER THIRKEES

ADC——————

Input Memory Pipeline
! — Registeri> Array j> Reglsterj> DO
WRE ——»

. L =

OCE
——1ADB
— Input
CLKA ) Register |
DA ——— 3 |Input —— Mem
Regri)ster : o cue
P — rray
:> Pipeline |
Register |
<—O0CEB
DOB
DIA T—— —1DIB
ADA ——" Input || —— Input | ———ADB
WREA—» Register Register < ¢———WREB
Memory
CLKA Array CLKB
Pmeﬁne<<$::: Pipeline
Register Register | ¢— OCEB
OCEA—P

I !

DOA DOB
BHRERN
ERBHEKX
XA D HEAT IR S484E, i DB R AR . BRI A
PUAE 3
BEEERX
FERERESCT, XA BT S ERAERT, B NEE 2 B I R 4
o
DS961-1.1
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3 Hffr e

3.5 HUIRER A BEHLAT fif A B

FEREEN

FERERE R, A AT SRR, SRR A B 2 H LA b )
W, SAEHE AR AT,

3.5.9 BT EiRs\
% 3-8 H A H T A[F BSRAM A5 20T ] fd FH Fey s A = .
= 3-8 IR B E 5T+
A AsE = i A 2 FAy Uty 1A F g R
PRST B P ABE = Yes No No
SRS Ry Yes Yes No
g 2 | No No Yes
LRVA:NE T

%] 3-30 &R A X R R B ST i A A K, A D & A
PRSLE B, CLKA 538 T 0 1 A FIFTA 74745, CLKB {5 T4 1 i 1

B I H T A7 a%
3-30 Jh 3z A g
WREA WREB
ADAL ] ADB
Input | | Input
DiA E—, Register Register Dig

Memory
Array
CLKA CLKB
Output
DOA <i Output |4 P j> DOB
Register Register

T

WREA WREB

IS HEN

3-31 o 1Ay X AR 3T A8 5 I A P AR 3 B3 1 %% —
B SRR (CLKA)E T 6] 1 im0 A S ANEE . 5 HhEAS 5 i fe
fiT . B Bi(CLKB)E 542 1 i 1 B AL A . Stk Al ge (55 .

3-31 IR $RN
S Input
Register
Input —— Memory
CLKA —p - ] CLKB
Register Array

— : Pipeline | _

Register |
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3 ZE Ay

AN
N

3.6 A5 5 AL B

Ep i ] B A 5K
3-32 o 1 B N AR
3-32 i O R s
WRE AD
v
|:‘> Input | —
! . Register | |
Memory
CLK |
Array

po (=] Output ]
Register

]

WRE

3.6 WFESATEELR

3.6.1 f& 4t

DS961-1.1

GW2ANR #51| FPGA = it #l A A5 5 f) DSP HHEVEiRL. s 2% 6

) DSP fi#t 77 vl 2 F P s R U5 S 0 BE R R, an FIR, FFT #it
4, DSP HANFFIaefasE .. BIEFHRE .. BRI A

DSP SZHF T4 Thfe:

3 FlvE FEFRI%EE (9-bit, 18-bit, 36-bit)

54-bit (15 A/ HHIE H HIT

A Ieid A5 v Gk LA cdis o

WAL %% (Barrel shifter)

W 455 55 B & B Y (Adaptive filtering through signal feedback)
iz 50 P E 35 HLE (Computing with options of rounding to positive
number or prime number)

SCAF AT AT A L 55 it e

BB

GW2ANR [ DSP #EHES LT I S A A 34~ FPGA BRI o B4

DSP E& WA ZE o6, BAFE It & AN ETINE 2% (pre-adders), P4~ 18
K7 K32 2% (multipliers), F1—/> =% N FIE A2 4z B # 6 (ALU).

& 3-33 N T .
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3 &NA 3.6 HFE 5 A HR R
& 3-33 DSP EH T
A0[17:0] BO[17:0] PADDSUBI[L:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
«0” |spya INCIL7:0] «gn INC[44:27] . | |NAL
o G
v MUXB1 v
REGC
REG_PADDSUB REGB1
54
18 18 INAL 18 INB1 INC
INAD i) INAO
A
SBO[17:0]%/5 g INBO
/\\A/P/;DDSUN[O] L PADDSUB[1] “y/
+- < . \:/' ) Pre-adder
ALUSEL ALUMODE /- PADDL
INC[17:0]
SIB[17:0] /4 Jﬁa
SIA[17:01—5
MUXMAL
18 MROBO REGMAL
/5> SOB[17:0]
18 MROA1
A A .
_ | REG_CNTLI | /4 CLKI30]
ASELILO} /5> v v </ CE[3:.0]
BSELILO /X\ MUXSD 4
Lol REGSD | </ RESET[3]
ASIGN[1:0]7%> ?Ml
»SOA[17:0]
. A 4 Y 18
BSIGN[L.0] /> REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LoADA, . uoly_OADB M3I<<18
alusel[6:4] lAvMUX alusel[1:0] alusel[3:2] Y¢—8¢VL‘J’X
“«g7_yl 4
CASI>>18—> 54 A-OUT / alumode{3:0] JF“ B-ouT
CASI[54:01 755 >  LOADA={INC[17:0],INA};
INC —» 3 cout . - LOADB={INC[44:27],INB};
LOADA > = 54 M A INA={MROB,MROAQ};
S INB={MROB1,MROA1}
> ALU_OUT/STATUS
RND_INIT—|
RND| INIT-1>
ALU
REGOUT £e> CASO[54:0]
36
\ 4
DOUT[35:0]
DSP Btk IR WK 3-9 fr, WHEE A7 R 3-10 Fras.
3 3-9 DSP g O
Uit 1444 /0 KA Yi 9
A0[17:0] | 18-bit HE4i A\ A0
BO[17:0] I 18-bit £ ¥z4 A BO
A1[17:0] | 18-bit £ i A A1
DS961-1.1 31(51)




3 ZE Ay

AN
N

3.6 A5 5 AL B

DS961-1.1

¥ I 4K 1/0 KA Wi B

B1[17:0] | 18-bit £ i A\ B1

C[53:0] | 54-bit F AN C
AR A, T REGER: . FIANES SIA

SIA[7:0] B EE R AT AHAR Y DSP B 4 5 5

' SOA, DSP L py M SIA 2] SOA ) ZE IR i 7]

e AN B
A g B, HTam0ER:. fMNES SIB

SIB[7:0] | B EE R R AT AHAR Y DSP B 4 5 5

' SOB, DSP #Htpy#EM SIB | SOB ) ZE IR i 7]

e — AN

SBI[17:0] | RONA BN, R

CASI[54:0] | K E R —> DSP BB ALU SN, FI -T2k 2

ASEL[1:0] | AT INZS E IRk AR 16 A SN TR IE#E

BSEL[1:0] | ek B N IR R

ASIGN[1:0] | NES A TS0

BSIGN[1:0] | WMINE S B {51

PADDSUBI0] | %BD%&E"JEM/EE%MQ?, F T RN #8312 48 hn ik ik

CLK][3:0] | RPN

CE[3:0] | WP eSS

RESETI[3:0] | 22, BhifEs

SOA[17:0] 0 B ALt A

SOB[17:0] 0 BAr it B

SBO[17:0] 0 RONEZHERE AR, R

DOUTI[35:0] 0 DSP % Hi 3

CASO[54:0] o ?Lg i@gﬁﬂ?—ﬁ* DSP AT e,
DASREEINES

& 3-10 NI HF /R

AR Wi B AR

AO register AOHII N FF F7 4

A1 register AL T 4745

BO register BO#iI N\ 27 77

B1 register B N 27 {77

C register CHi N\ {785

P1_AO register e L AOKI N FF A7 4

P1_A1 register L REALIN A7 25

P1_BO register 1r FeHBORI N FF F7- 3

P1_B1 register 1 A EB LY N ZF A7 2

P2_0 register

JEFHK LA N BT A7 A

P2_1 register

AT HEEUIK LR ol N\ 5 A7 2

OUT register DOUTHii i %7 /748
OPMODE register B ) A48
SOA register A7 2% SOA (R8st

32(51)




3 Hffr e

3.6 A5 5 AL B

Gop b
DSP Z et & W/ RTINS, SCELTn. UM AL D6 .
HNESAL T 22 B e Bl i, A PN A\ it -

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

e Jf4T 18-bit i A\ A B SIA.

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

SR FPGA P2 AT In2s vl AE N DhRE R E o, S HF 9-bit

o7 55 F1 18-bit £7 55 .

e k7%

Feyk 2 (multipliers) Sz TR INZS 2 S, FSRSEPlaRFEzH . Feikds vl LR
BHHIx9. 18 x 18. 36 x 18 5 36 x 36, i N it Rl H diti 41 <7 Fp 2 A7 2 pt
AR — N2 e R R B B
® — 18 x 36 Feykis:
® /18 x 18 Feyh2d:

o U4 9x9 L,

PN ZE e ] DL E i — 1 36 x 36 Teikss.
EREEERET

1G4 DSP 2 B 4 — A 54 f7 ALUB4, & 5% e 2L T RE 3 — 5 s,
i N ity A0 L ity 8 S R AT A7 e U S5 i . SRR Dh e 4

o RAA M N BUE/0. HdE A MEEE B ARG
o RLA N BE/0. HidE B MEENL C HIINE IR E 5

3.6.2 #UiE A\ #IE B ML C WNE/ B EE DSP #{EER L E

DS961-1.1

o Tk E (multiplier) & =
o IRk BNt (accumulator) iz
o TRyIRAN R IR
*F DSP EZH4I1E R, v &% UG287, Gowin 75 5 4L FE 23 (DSP)
H P 4EEE .
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3 LN A 3.7 It

3.7 B

3.7.1 %ﬁ'

B b B Y5 S A e FPGA & MR RE I B FH 22 5¢ H 2L, GW2ANR # %1 FPGA
PR AL TR H A RN P N4 (GCLK), BHEEZASERE IR BT
GCLK #iq, 24t TaiAE* A (PLL). il HCLK #1 DDR £ 28 4%
B kbt g DQS ERFePosili. KT 2B LIS R, nIS% UG286,
Gowin I8 755 (Clock)H F f6 5 -

3-34 GW2ANR F§hi&E
DLL_ 1/0 BankO I/0 Bank1l DLL_
o BN D N W EE R | rr
PLL PLL
] B
g ?
PLL PLL
i GCLK [
MUX
[ | |
oF | 15
S Y
T B PLL PLL ||| ”
| [ ol Dol Wl i i [
LB 1/0 Bank5 1/0 Bank4 RB
D /O Bank DEDQS I-HCLK
3.7.2 2 BT $h R4

GCLK 7E GW2ANR 7= 4 G R4, AN SIR, SRR
8 ™ GCLK M %%, GCLK [y e it s 40 45 L FH B ik e N 787 IR 7 308 A7 2%
PRUR, R BB B NS LA T B e
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3 Hffr e 3.7 I

& 3-35 GCLK &R Hmr=E

CE

g
-
]

SELECTOR[3:0]
4
¢
g
&
g

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

SELECTOR[3:0] SELECTOR[3:0]
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3 LN A 3.7 g

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 .

3-36 DQCE &R EE

CE[___ » D Q
>>CLK

CLKIN

DQCE

J{ CLKOUT

FNR IR GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)#z ],
K 3-37 fiion, WEFZ 4] LUETE CRU 78 DU/ eh i N 2 Al sh A%, Ml
AN T R A A

3-37 DCS #OT=E

CLKSEL [3:0] [ —>

SELFORCE >

CLKO P
DCS —— > CLKOUT
CLK1 S
CLK2 S

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, 4 3-38 fros.

3-38 DCS Rising Edge #X TR FREE
CLKSEL[U] Js‘.\.’itcﬁ to clkD at next clkD rising E::Igl:—|

At next clkD rising edge cutput goes to ™1™

CLKSEL[1]

CLKO

CLK1 O

CLKOUT

DCS falling edge ERX
RIZE Y AT BRI B0 R PR R N & O, TR BTk BEmt B 1) R BT G s
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3 LN A 3.7 g

NS B, e 3-39 fras .

3-39 DCS Falling Edge #X FTHFRFREE
CLKSEL[0] | |

Yitd‘l to clkl at nesxt clkd falling Euge\

CLKSEL[1] [ \mnm k0 falling adge output goss to 0" | At next clit falling edg output goss to "0

CLKD

CLK1 T 1 [ ] | L

CLKOUT —l|—|_|—|_|—| y % [ 1 I l/ [ LI

Clock Buffer 83,
W, DCS fajib v Clock buffer.

3.7.3 HitEER
BYURHPA B & — P S idss ] FEL B, TR FRBAH3A (PLL, Phase-Locked Loop).
I A N 225 I B E 5 1 IR S SRS 15 5 AR A AR AL
GW2ANR 77 i i PLL AR EERESE AL AT AR & IR B2, 8 il B A
7] A1 2 500T CAEAT B A () A0 6 1 B (RS AR 40 ) AL TR o 28 U R 5
hfg.
PLL 8k i 25 M HE [ an ] 3-40 P o
& 3-40 PLL R EHE

IDSEL[5:0] ODSEL[5:0]

|

6 /1:6
y LOCK —
Detector > LOCK
CLKIN > IDIV —>
PFD > —
- CLKOUT
+ |—>» VCO |—»| VCODIV >
ICP
CLKFB [_>—+—> L
[ CLKOUTP
FBDIV —>| l— LPF |e—» PS&DCA >
[ : L j—» Dllsv [ CLKOUTD3

FBDSEL[5:0] [ >4

A 2 4 v ¢

j—» SpIv
[ CLKOUTD

\ A A Ja
| x

|
| |

| L A

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 LN A 3.7 g

PLL % H 52 X 3-11 fizs.
% 3-11 PLL 32 OEN

it 1 44 5 55 iR
CLKIN [5: 0] LT SH I Bl
CLKFB LT SR Bl N
RESET I PLL 4=¥= AL
RESET P HIA PLL <t (Power Down) 5%
IDSEL [5: 0] LN BhA#EH] IDIV A, YU 1~64
FBDSEL [5: 0] | #A FAFEH| FBDIV {H, Ju 1~64
PSDA[3: 0] LT BAS AL (B THEA L)
DUTYDA[3: 0] | %A B o 7 Pyl (7 B A 20
FDLY [3: 0] LN CLKOUTP #h 25 iR 4 il
CLKOUT Lnfan TEARRLAN (5 2 LU R (s b A
CLKOUTP Lengas) A FEARLA 5 4% U I b A L
N k1 CLKOUT & CLKOUTP 434t (H1 SDIV
CLKOUTD i PN TN
” K CLKOUT =, CLKOUTP [ 4347l 44 ( i DIV3
CLKOUTD3 | Hfith MR, DIV3 A 3)
LOCK ity PLL B fEn; 1 RndiE, 0 Rkl

PLL &% 0 eSS 0] LUE I A5 PLL 20 B N, ta] DL i i e
i LA REAME S . EEEAE S B E SRS S . PLL B RIR(E 50T
DL AR PLL S35 108 BE & N, ] DU B I ge ki 25 14 R InH 5
o AR AME T BB T .

GW2ANR %% FPGA 7= i1t PLL $51E S %155 % %K 4-19 PLL 4512
.

PLL 0] % 4 N B8 CLKIN ZEAT A0 #E CRE 3 450, T8 AT -

feukout = (feukin*FBDIV)/IDIV
fvco = feLkout*ODIV

fcLkouTtp = feukout/SDIV
frep = foLkin/IDIV = fokout/FBDIV

!
o forkin AT CLKIN 4%
e fokour A CLKOUT I CLKOUTP i i .
o fokoutn A CLKOUTD 4%, CLKOUTD 4y CLKOUT 4345 it k.
o freo N PFD SAHMZR, fero lt/MEA/NT 3MHZ,
BT 385 % IDIV.. FBDIV. ODIV. SDIV A5 £ {1 BT R i B 5

PwNE
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3 LN A 3.7 g

3.7.4 SR

GW2ANR %71 FPGA 7= & i g it 8 HCLK A] PLSZ#F 110 58 et e
BEAL S, &5 T VIR 8 [R5 B R AL S D mveeh 1, ol 3-41 Fiow

3-41 GW2ANR HCLK R~=E

HCLK HCLK
BankO Bankl

HCLK HCLK

Bank7 T J—V Bank2
HCLK J HCLKMUX L HCLK

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

& 3-41 A LLES], g HCLK i A —4 8:1 1 HCLKMUX
i, HCLKMUX BE¥AE{T—4 Bank H ) HCLK B 4412 532 21| HAh AT fo] —
A~ Bank 71, iXf875 HCLK A4 A 5800 R 3% o

HCLK mJ DAL 45 F 2 4 F A ThBEAEER G40 T FT s «

® DHCEN: Zh&R & e fEReft, ThaedlT DQCE. " ah#&H)
I A i i 5 5 .

® CLKDIV/ CLKDIV2: wEEsh i, 44 Bank hfg —4
CLKDIV. A= At NIt s AR, — S i 0 it 2, T 10 2% TAF
R

® DCS: ZhAM i alikiEss.

® DLLDLY: ZhASZERRM, BT H b e A e ehE 5.

3.7.5 DDR #Fi#5E O EIE DQS

GW2ANR %#7%1] FPGA 7 i f] DQS BB 140N BT REK 32 +F DDR
A S LRI B s oK

® XL DQS N, BIRTHIHE) 1/4 FfL
® I NZAF IR/ SR

® N ERZ IR MBI G T

® {Z{it DDR it e {5 5

® I FF DDR3 5 Hi

DQS fREAT 3 M LAEREES, FRm AR 10 B O R #K, WA 3-42
B o
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3 Hffr e 3.8 K&k

& 3-42 DQS ~EE

DOSIN[— >——

PCLK [ >
FCLK [ >
——{__ > DQSR90
READ[3:0] :>74A
RCLKSEL[2:0] Dﬁ L[> DQSWO
DLLSTEP[7:0] :>78A —
WSTEP[7:0 DQsS
[7:0] . G —
RLOADN [ > 4;1 [ > RVALID
RMOVEL_>—— 81 - RBURST
RDIR[ >
WLOADN [ > L - RFLAG

WMOVE [ >
WDIR [ >
HOLD [ >

RESET[ >

——_ > WFLAG

CDRCLKGEN

CDRCLKGEN Hk3 frEd m b AN 10, W SGMIl. MM EREA
—/~ DQS #il CDRCLKGEN.

CDRCLKDIV
BFBh ik, Thigg 5 HCLKDIV 248,

3.8 %

YEu% CRU M Rckh 78, GW2ANR %41 FPGA 7= il fit 7 RiEF & 1
KABHE, EH TR M fige, BRI ermBHES.

39 ¢/EEN

GW2ANR %71 FPGA I8 & — N LHERE BN NG, HiEE
R RN EE R, ATERSENERES BN, CFU A /O i f72%
PRy DA ST E

3.10 4RiEECE

GW2ANR %41 FPGA 7=, 3. Ff SRAM %, ik, Mk L5 HEE
BN R B SR RIS . 2R, AT DURR R 19 S SRR TG A S
THRAFIESNE Flash 1. EHUS, GW2ANR 244 AN Flash Hisz BT & 4L
1% SRAM 1.,

GW2ANR %% FPGA 7= il 7 s Flk FHE 1) JTAG B B4, 6
e 2 SRR ) GowinCONFIG it B#i: SSPI. MSPI. SERIAL
1 CPU. HE4IEEHESE UG290, Gowin FPGA /215 43 F2H B F
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3 LN A 3.1 AR

3.11 A &R

GW2ANR #41] FPGA 77t A ik 1N A dedlk, gl FE 4 MSPI
i AR ISR BEN B, i AR B 0 3R 3-12 s

& 3-12 R A @EIRA04I L 37 2R 1% TR

1 Sk 1 Sk HE Sk

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?2
!

[ N SRR ER DA f A2y 2.5MHz.
e [2]125MHz A& H + MSPI g,

N AR R AT DU P v SR AR R, B R E TAES 8, AT LGRS
%1k 64 PRI . Hay s Ep A EE ET DLdE I an s A AT 2
fout=250MHz/Param.

HABR% Param NECE S5, JEHEN 2~128, HZFHREL
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4 AR 4.1 TAREAF

!

SRR ) AR S A B A B N S P v 2 i AR SR B A Y B B AL 2
%, Fn PRI SRR I AR A S ARV B s 00 T 12 L AE

4.1 TE%H

41.1 BN HEKIEE
* 4-1 B R KIEE
B i iR wAME | BOKE
Vce ZHE -0.5V 1.1V
VeepLL R BN ENER -0.5V 1.1V
Vceco I/0 Bank HLJF H -0.5Vv 3.75V
Veex bt By P Y PR -0.5V 3.75V
Storage Temperature A= -65°C +150°C
Junction Temperature g -40°C +125°C
412 EFT(EEHE
*® 42 R TR
EA /S Eiiipa w/ME = FNIE]
Vece U 0.95V 1.05V
VcePLLLx Fe i PR F L 0.95V 1.05V
VcePLLRx A B AR AL L 0.95Vv 1.05V
Vceox I/0 Bank HLJF H T 1.14V 3.6V
Veex B 2.7V 3.6V
LEYE (DT
Tucom Jzﬁjcl:(tirfr:iﬁ?perature Commercial operation 0cC +85C
+H
Tamo iiﬁ&%:kti?perature Industrial operation -40C +100C
!
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1.1

ANTF) 2 B4 A VR AR B LR (S S5 5% UG962, GW2ANR-18 #/# Pinout F /-

4.1.3 B EFARE
T+ 4-3 BIF EFARIER
e ik w/MA A S IN[:
R L B R
TrAMP (Power supply ramp rates for | 0.6mV/us 10mV/us
all power supplies)
4.1.4 AEREFY
| 4-4 PARREE
H R Ei:ipa &M /0 K%Y PN
i NN IR
Ihs (Input or I/O leakage current) 0<Vin<ViH(MAX) Vo 150uA
i NI LR TDI,TDO,
Ins (Input or I/O leakage current) 0<Vin<Vin(MAX) TMS, TCK 120uA
4.1.5 POR %54
% 4-5 POR HE#RfE
BN i3 e w/ME - INE
. . VCC 0.7v 0.88v
b B A i LT
POR KM | power on reset voltage of | VOCX 2.1V 2.6V
Vee VCCIO 0.85Vv 0.98v
4.2 ESD 146
% 4-6 GW2ANR ESD - HBM
e GW2ANR-18
QN88 HBM>1,000V
& 4-7 GW2ANR ESD - CDM
= GW2ANR-18
QN88 CDM>500V
4.3 DC BS$FE
4.3.1 #EFT(EEE DC BS54
R 4-8 ETIEEEA DC BSH4
A i 1t w/ME HLAYE L ONE
e /0 %1 NI HL3 (Input or Veco<VinVin(MAX) 210pA
’ I/O leakage) 0V<Vin<Vcco 10pA
lpu 110 b4 HLif 0<Vin<0.7Vcco -100uA
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4.3DC H SR

BRIk At wR/ME JURUA L ONE
(I/O Active Pull-up
Current)
11O T i HLif
IpD (/0 Active Pull-down ViL(MAX)<ViNn<Vcco - 100uA -
Current)
SRR R P I R 25
\]t
leris | oo . Vin=ViL(MAX) 30upA - -
(Bus Hold Low Sustaining
Current)
SV AR v LI RS2
it
IBHHS . . Vin=0.7Vcco -30pA - -
(Bus Hold High Sustaining
Current)
SV AR FRAC P I I 28 A
?2‘:
IBHLO " ) 0<VinsVcco - - 150pA
(Bus Hold Low Overdrive
Current)
SRR v LI I 28
leHo | it (BusHoldHigh 0=VinsVeco - - -150pA
Overdrive Current)
SV ARFR Al R R T
VBHT (Bus hold trip points) ViL(MAX) ViH(MIN)
110 HL%Y
C1 v ) - - 5pF 8pF
(I/O Capacitance)
Vcco=3.3V, Hysteresis=L2H - 240mvV -
Vcco=2.5V, Hysteresis=L2H - 140mV -
Vcco=1.8V, Hysteresis=L2H - 65mV -
Vcco=1.5V, Hysteresis=L2H - 30mv -
Vcco=3.3V, Hysteresis=H2L - 200mVv -
vV 4 NIR i (Hysteresis for Vcco=2.5V, Hysteresis=H2L - 130mV -
HYST . . .
Schmitt Trigger inputs) Vcco=1.8V, Hysteresis=H2L | - 60mV -
Vcco=1.5V, Hysteresis=H2L - 40mV -
Vcco=3.3V,Hysteresis=High - 440mvV -
Vcco=2.5V,Hysteresis=High - 270mvV -
Vcco=1.8V,Hysteresis=High - 125mv -
Vcco=1.5V,Hysteresis=High - 70mvV -
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4.3DC H Ak

4.3.2 BBSER
R 49 BH7SHR
ZFR ik R s RIfE
GW2A-552) | 150mA
lcct™ Core HJFH IR
GW2A-18 70mA
GW2A-55 35mA
lcex®@ Vecex HL IR HL
GW2A-18 15mA
GW2A-55 <2mA
Icco I/0 Bank FJ5 AL (Vcco=3.3V)
GW2A-18 <2mA
el
o [N Vec=1V, =i, HEFE%-8,
o [2]MRZ&MHN: Veex=3.3V.
4.3.3 1/O HEETERH
F+ 4-10 /O HETIEEH
e HH X R AT Veco(V) NI R VRrer(V)
VN
w&/IME HLTI{E AN E /ME HRYE AN ME
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_lI 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 |l 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 - - -
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4 B 4.3DC H U

2% xR Y Veco(V) AT RZAY Vrer(V)
wME | EME | RRME | BOME | BBME | BOKME
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_lI 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_II 1.71 1.8 1.89 - - -
4.3.4 BiE I/0 DC B S 44
& 4-11 Bi% 1/0 DC BN 4514
ViL ViH VoL VoH loL lon
Min | Max Min Max (Max) [ (Min) (mA) [ (mA)
4 -4
LVCMOS33 04V | Veco-04v | 8
LVTTL33 -0.3V | 0.8V 2.0V 3.6V 12 -12
16 -16
24 -24
0.2V Vcco-0.2V | 0.1 -0.1
4 -4
0.4V Veco-0.4V |2 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 | 0.35 x Vcco | 0.65 x Veco | 3.6V 12 -12
0.2V Vcco-0.2V | 0.1 -0.1
0.4V Veco-0.4V = -
LVCMOS15 | -0.3V | 0.35 x Vcco | 0.65 x Veco | 3.6V 8 -8
0.2V Vcco-0.2V | 0.1 -0.1
LVCMOS12 | -0.3V | 0.35 x Vcco | 0.65 x Veco | 3.6V 0.4V Vceo-0.4V i i
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4.3DC H Ak

ViL Vi VoL VoH lou loH
ES :
Min | Max Min Max (Max) [ (Min) (mA) [ (mA)
0.2v Vcco-0.2V ] 0.1 -0.1
PCI33 -0.3V | 0.3 x Vcco 0.5 x Vcco 3.6V 8/.(3-(:0 X 0.9xVcco | 1.5 -0.5
SSTL33_| -0.3V | Vrer-0.2V VRrer+0.2V | 3.6V 0.7 Vcco-1.1V -8
SSTL25 | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V 0.54v Vcco-0.62V -8
SSTL25 11 -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V NA NA NA NA
SSTL18 Il | -0.3V | Vrer-0.125V xREFJ’O'l% 3.6V NA NA NA NA
SSTL18 | | -0.3V | Vrer-0.125V xREFJrO'lZS 3.6V 0.40V | Vcco-0.40V | 8 8
SSTL15 -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V 0.40V Vcco-0.40V -8
HSTL18 | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V 0.40V Vcco-0.40V -8
HSTL18 1l -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 I -0.3V | Vrer-0.1V Vrert+ 0.1V | 3.6V NA NA NA NA
4.3.5 £4y /O DC BS54
& 4-12 4y I/O DC ES 451
LVDS
B4 ity M =ZN I T & N XA
Vina,Vine | %A HEE (Input Voltage) - 0 - 2.4 \%
e N HE (Input Common
Vem Mode Voltage) - 0.05 - 2.35 \%
INEEN T ; ;
Vi | ZZZPIATIIR(Differential put | o g 1 e s100 |- |- mv
Threshold)
lin i N\ LI (Input Current) (F;?fwer Onor Power | _ - +10 HA
i tH v F8 P (Output High _
Vou Voltage for Vop or Vow) Rr = 1000 16 v
i % H2 - (Output Low _
VoL Voltage for Vop or Vow) R =1000 0.9 v
——
Voo Z it Bk (Output Voltage |\, /oy me=1000 | 250|350 |450 |mv
Differential)
Ze A H HL R (AR ALY
AVop (Change in Vop Between High | - - - 50 mV
and Low)
%t &5 (Output Voltage (Vop + Vowm)/2,
Vos Offset) Rr=100Q 1.125 1.2 1.375 |V
iy HH 254k (Change in Vos
AVos Between High and Low) 50 my
— A =
Is il L \gD = OV st . 15 | mA
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4 AR 4.4AC JFRF5 1

4.4 AC 4514

4.4.1 CFU x4
%% 4-13 CFU REF&#%
. SR o
¥ ik = #fiy
Min Max

tLuta_cru LUT4 %EiE(LUT4 delay) 0.337 ns
trs cru | LUT5 ZEiR(LUTS delay) 0694 | ns
tLuTe_cFu LUT6 ZEiR(LUT6E delay) 1.005 ns
tLut7_cru LUT7 %EiR(LUTY delay) 1.316 ns
tLuTs_cru LUT8 %EiR(LUTS delay) - 1.627 ns

B /AL B FF A7 45 i N [A] (Set/Reset to
tsr_cru . 0.93 ns

Register output)

. D2 B Dk i
tco_cru I 1) 25 A7 2% i B[] (Clock to Register 0.38 ns

output)

4.4.2 BSRAM FFx<45¢
& 4-14 BSRAM R F &%
N S Q .
LK i =l A
Min Max

{coAD. BSRAM Il 1) 152 i bk / # 4 fay S E] (Clock to | 255 | ns

output from read address/data)

D | 2 o )
tcoor_BsrAM S ﬁ%ﬁm ti I 1] (Clock to output - 0.28 ns
from output register)

4.4.3 DSP A Xx4%14
& 4-15 DSP RFE&%
& ik REHR | gy
Min Max
oo Dsp I b 2% N\ 27 A7 4% (I 18] (Clock to output | 240 | ns

from input register)

i A ) 97 K 25 A7 2% OIS 8] (Clock to output
tcopr_psp L . - 1.20 ns
from pipeline register)

5 2 L1 25 72 B L )
tco0R DS ET%EP?U?HJ&%E%&E’JHT [i](Clock to output | 042 | ns
from output register)

4.4.4 Gearbox FFx4Ft4¢
K 4-16 Gearbox B FS ¥
TBD
4.4.5 BEHEFI VO T4
+ 4-17 SPERFF XM
. " -8 -7 s
AR ke G Min Max Min Max e
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4 B 4.5 YmFEss O bt
475 e e 8 i e
Min Max Min Max
o Pin(IOXA) to
PIn-LUT-PIN | binoxB) | GW2AN(2ANR)-18 | - 383 |- 459  |ns
Delay® delay
THeLkdy g'gf;'f ee | GW2AN(2ANR)-18 | - 082 |- 098 |ns
Tocikdy Sj;‘;( €€ | GW2AN(2ANR)-18 | - 1.77 - 2.12 ns
VI
o MRZMN: Vecio=3.3V, Vcex=3.3V.
B =
4.4.6 R A @R <FriE
#+ 4-18 FARIFEIFEESH
ZFR 1 BH w/ME ARG NE
R TS
g?’gﬁjﬂj”‘zm ©* 1 106.25MHz 125MHz | 143.75MHz
fmax ——.
Sy LM % (-
R AR (40 10 |y 125MHz | 150MHz
+100°C)
7 )
tor fiy R B Duty | a0, 50% 57%
Cycle
o .
topaiT i/t B Period | g ) pp 0.012UIPP | 0.02UIPP
Jitter
4.4.7 AT F
% 4-19 PLL 45185
2844 HEEELR ZFR /ME BANE
CLKIN 3MHz 500MHz
Co/18 PFD 3MHz 500MHz
csn7
A6 VCO 500MHz 1250MHz
CLKOUT 3.90625 MHz | 625 MHz
GW2ANR-18
CLKIN 3MHz 400MHz
PFD 3MHz 400MHz
C7/6
VCO 400MHz 1000MHz
CLKOUT 3.125MHz 500MHz

4.5 YmtE$E OB FFiRfE

GW2ANR Z %1 FPGA 7= i GowinCONFIG it B 1 {035 . MSPI = .
SSPI #ix. CPU . SERIAL #z{, FE4H# R}HE S % UG290, Gowin FPGA
it G BT

DS961-1.1
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5 BT 15 S 5.1 #in s

E;%WH'QFm»

5.1 &t B

& 5-1 S{BEHRFE - ES
GW2ANR - XX XX XXXXXX ES

Product Series — L Optional Suffix
GW2ANR ES Engineering Sample
Core Supply Voltage
LV 1.0V
Package Type
Logic Density QN (QFN88, 0.4mm)
18 20,736 LUTs
& 5-2 258 75 % - Production
GW2ANR - XX XX XXXXXX C7/16
Product Series ——— L Tem perature Range
GW2ANR C Commercial 0°C to 85°C
| Industrial -40°C to 100°C
Core Supply Voltage Speed Grade
LV 1.0V 6 Slowest
. . 7
Logic Density — 8
18 20,736 LUTs 9 Eastest
Package Type

QN (QFNS88, 0.4mm)

!
o RTHEMME R ENEERFE, 2% 2.2 M REESIE.
o I FE AR ) /)N B 4 (LittleBee®) IR A1 A /R BRO SR 28 A 1 BE AN [

o PR L SR I AARARIR, W1 C9/18, C8/17 &5, i Fy i1 K F (& Tl Zibsite,
JIT A [ 385 T L) A i A 3 A2 b S (AR ML S (C)e - Tl i dR i I 100°C,
Pk et iR 85°C, BT LAIR] — 5 F U e i b 2 o7 FH rp i i T S 8, AE LML Ng
FH RSN 7.
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5 BTG E

5.2 T FE AR R B

5.2 S H R FRIR R G
AR S SRS AR BN T 28GR
5-3 SR KRR R B

El‘u;n’

Part Number ——»GW2ANR-LV18QN88C7/I6

o
GOWINEE

Date Code ——»>YYWW
Lot Number ——p»LLLLLLLLL

GW2ANR-LV1&—
QNB88C7/16

YYWW €——
LLLLLLLL L€

E!

EEEEPEATER

DS961-1.1
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— Lot Number
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