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® 1-1 RiF. GEIE

RiE. Fi0gTE | &K X

ALU Arithmetic Logic Unit HARBH AT

BSRAM Block Static Random Access Memory PUIR A B HLAF (25

CFU Configurable Function Unit G W=wif i i

CLS Configurable Logic Section G W=wcaz oy

CRU Configurable Routing Unit Al gmFEAN 4 T

cS \Ig\/aLC(IZ(Sgé\)Nafer-Level Chip Scale R P e 2

DCS Dynamic Clock Selector AN Bk RS

DP True Dual Port 16K BSRAM 16K XU £ BSRAM

DQCE Dynamic Quadrant Clock Enable B G PRI Bh 5 R

DSP Digital Signal Processing s 5 b

EQ ELQFP(E-pad Low-profile Quad Flat ﬁﬁiﬂ%%%ﬂ@ﬁﬁ?
Package) E

FPGA Field Programmable Gate Array W7 AT Gw A [ 1R 51

GPIO Gowin Programable 10 Gowin R g 218 FH 4 FE

[o]:] Input/Output Block DA TRRY BN

LQ LQFP(Low-profile Quad Flat Package) DU T i - 2

LUT4 4-input Look-up Table 4 I NERER

LUT5 5-input Look-up Table 5 MINTIRE

LUT6 6-input Look-up Table 6 FINT IR K

LUT7 7-input Look-up Table 7 BINTRE

LUT8 8-input Look-up Table 8 M Ak E

MG MBGA(Micro Ball Grid Array Package) TR R R 51) 2

PG PBGA(Plastic Ball Grid Array Package) TERL R R 1) ) 2

PLL Phase-locked Loop VRN

QN QFN(Quad Flat No-lead) VU7 Vo 5| S e

REG Register AT

SDP Semi Dual Port 16K BSRAM 16K X0 0 BSRAM

SDRAM Synchronous Dynamic RAM 7] 20 Zh A R HLAF 1 2

SIP System in Package RG R4

SP Single Port 16K BSRAM 16K Hiii 1 BSRAM

SSRAM Shadow Static Random Access Memory | 7 #i 2\ ASBEN L 1 2%

TDM Time Division Multiplexing i3 55

UG UBGA(Ultra Ball Grid Array Package) B 5 R BRI 51) 3 2%
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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
GW2ANR %741 FPGA /i, Befig e FPGA & Aii)m. Aidk. A%
TSN LR s —ulh A A

fKIh¥E
- 55nm SRAM T.Z;
- ZHE: 1.0V
- CFER BB AT RG]
e 7 SDRAM Z %G i 3805
£ % NOR FLASH T74i&:85
o HFZ A 1/O H AR
LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/18 I, Il, SSTL15;
HSTL18 1, Il, HSTL15 I; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE
- PRANAS 5 IR R LI
- X¥4mA. 8mA. 16mA. 24mA ZIRENfE
- PR S S IRl FL R T
- XA 11O 1RSI ) Bus Keeper. |4/ N4 HiFH & Open Drain
i HH 2 T
- CFRER
o =ltft DSP itk
- R B E T B R
- X¥r9x9, 18x 18, 36 x 36bit [{ai%iaH A 54bit 22
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PRSI DA ER
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- SCHPRBAL AR AT AR A O AT AR A
SCHE 2 PR S B A AT LA it 48

- SCREXG T B AR B X S 2
- XFFTFEfERE
RIEM PLL %8

- SRR BRERE A, o ST
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2 7 i iR 2.2 77 i fE AR

2.2 FEERE RS

* 21 FRERYIR

At GW2ANR-18

B IT(LUTA) 20,736

A fia(FF) 15,552

AT A BELAE i 35 41.472

SSRAM(bits) ’

PR B S BEHLAE i a5 898K

BSRAM(bits)

POk S BEHAF 2550 B 46

BSRAM()

NOR FLASH(bits) 32M

SDR SDRAM(bits) 64M

i 7%(18 x 18 Multiplier) 48

% B (PLLS) 4

/0 Bank % 8

B K 110 #; 384

B HE 1.0V

& 2-2 GW2ANR-18 F|5&
S At Memory K% | £ % ES s A PLL

SDR SDRAM | 32 bits | 64M bits

QN88 GW2ANR-18 (S ASH | 1 bit oM bits | PLLL1/ PLLR1

#z 2-4 GW2ANR HEMZTAAR 10 E2

& 8] 2 (mm) JRSF(mm) E-pad R~} (mm) | GW2ANR-18
QN88 0.4 10x 10 6.74 x 6.74 66(22)
!

o 4+ GW2ANR %71 FPGA F= it 4 R4 517, ES% 5.1 S s.

o JTAGSEL_N 1 JTAG &£ G /52, JTAGSEL N 3| F1 JTAG F#i/ 4 151
(TCK. TDI. TDO. TMS) Au[FKEH N 1/0, HWERZFIEIE N JTAG FEHH 4 4
IR H R 11O BTSN . 4 BiE 2% UG963,GW2ANR %0l FPGA /=i #1#5
E T
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& 3-1 St EE

//l o8| 10| [10B]| [10B]| [10B] [10B] | 108 |

Loro ] [0 [ [ere] [orv | [ o |
Lore] [ore] [oru] [oru ] [ crv | [ cro | [EED
| eooksmau | | PLL =2
o] [ow] [ew] [ [ow] o]
|
|
|
|

<—— 1/0Banko & l/OBankl ——» /
CFU
CFU  ———--—- L
PLL | Block SRAM | | PLL
CFU |
DSP |
c |
PLL | Block SRAM | PLL
CFU | PLL
PLL | Block SRAM | osc
CFU t——————
CFU
<— |/OBank4 & 1/0Bank5 —» \

o |

crv | [ | [ | [ oro | [ ore | D
aoswn | [ e | i8]

o] [on][en] e o

e

<—— ©iuRgOl ® luREON —T—>

CFU ‘

& 3-1 5 GW2ANR %741 FPGA 7= i &5~ s, GW2ANR H RS
HEEOH (SIP), E£RT &5k GW2A K51 FPGA 7= 5 S AFfig 0 o
TEA 0 AR AT IR 175 2 0L 3.2Memory .

GW2ANR ZF 3 R IR A S VA R EHE 253K 2-1. SN2 — Mg
B ITRES, AN RN BER(1I0B), #REF IR T A AL e
(BSRAM) #iHe, H7{5 S AbBEEEL DSP. PLL #YEATH P ik

GW2ANR %% FPGA 7™l 3 A< ) 41 B 73 4 o] TG B D e 5 76 (CF U,
Configurable Logic Unit). fE&84FNEIZIAT. FIGEREHES], ARIB =T
AT B GIECA I . FTECEIIREE G (CFUD nJDABLE &R (LUT4)
B FARZEAE AR, MR RES % 3.3 nLEThAE# .

GW2ANR %71 FPGA 7= i 1 11O TR A fE 2344 7hEEl, LA Bank N 547
%14y, 3L4%K 8 4 Bank, FrvE N BankO~Bank7. /O &iES7 Hr % Fh o Fhr
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3 Hffr e

3.2Memory

#, SCRPEIE TAERGC. SDR LA, 3@ DDR #:f1 DDR_MEM #
Ko HEHBTTRHES % 3.4 Fa A\ tH Ak .

GW2ANR %71 FPGA 7= i T BLIR FR S BENLAT i 4 (BSRAM) 7EZ5 44
I IRATHES . — A BSRAM [\ & K/l 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). TEANTTRHE S 3.6 BUr (a5 A Fp:

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
(AR 23 40) . AR EE . 2SR ThRE . [R5 Y R T e A
Windk, I 2.5MHz 3] 125MHz [ SP 3R TaE, A MSPI 4 FE AL B R
PEAEET . F N SRR AL AT g AE I e, B RS AT £ 5%, VRN YER
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

DS961-1.3

it

LS [A]: 5.4ns/5.4ns

I . 166MHz

BIEAIH: 32bits

7H: 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 E A R 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
1
AP IE S % 4-2.
Bk

GW2ANR %% FPGA 7= 4 /i [f) SDR SDRAM & —A i ) CMOS
H20 DRAM its fr, 84 64Mbits. A ERELHEIIAS BANK, &/ BANK K/
5 512K x32 bits, 71> BANK Hi 2,048 17 x 256 51| x 32bit (K1 1F i [ 51 45 o
TSR E M SRR RS, FH B R R 3 46 o7 B AN 5% K B R
A, SDR SDRAM # 4 15 B 1 K B 7 gn FE 5 N B o BERT 75 250G
Y BOE a2, G AT DU AT BB S A R E S B E R R K SRR 1S
2, 4, 8 FWE A, P U RGP I EIER . fReashmiR
HIhRe iRt E AT TR H, TR AR KRG WG G5, SDR SDRAM 2
BEEBIRHTThRE & B BIETThEE, Bhah, it T gmfEsiNA Ay, H A nl b
R B A 1E B U R gt ek B Al -

SDR SDRAM #2 H ()it s 1 5y 3.3V, i%E4% SDR SDRAM f#) BANK Hi
JEFREMEE R 3.3V, 4G EIESH 4 HAHE>4.1 THEZM>5K 4-2.

E SRS UEEAE IP Core Generator 37 3¢ 4 fik/4ME: 1) SDR SDRAM
IS IP. M350 IP 7T LLE 52 SDRAM L HAIGEM, 3G, H3h
TS AE, T de R H 28 0 3L/ 5 i FRERVEEN AT, s BiE S
|IPUG279, Gowin SDRAM #5484 /115 -

3.2.2 NOR FLASH
i
® 32Mb frfif= (A, UL 256 T
® < ¥F SPI;

DS961-1.3

® iR 120MHz;
® VRSN 8/16/32/64 S B
® R/MEAE LR
- B E A A AT S AR
- TENERERE R
® Min 100,000 % F&/45 % ;
® RIE TR HE R ERE
TUmAERT[E]: 0.5ms;
Sector &I AE]: 45ms;
- HuESEFE: 0.15s /1 0.25s;
O BRI TE] . 12s;
® RIHMIZIH:

- Sector: 4K ¥
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3 LRI 3.3 AL E DI R TT

- M 32/64K Y,
- BERRImAEEREAMKE ;
® fKII#E:
- fEHLEE: 12UA;
- RWTHR: 1uA;
® ok
- FAEBEAEME—1 128 A2 ID;

- SFDP (Serial Flash Discoverable parameters) i {7 #
— 3X1024 ?%Egﬁé%‘ﬁ%&’ ﬂifm OTP %ﬁiﬁ;

® BEAAAERT A 20 4F

3.3 AIBCEThEE#A T

] E B DI g 0 (CFU) AT AT e B 248 H 0 (CLU) R A B i o - A
FPGA ™~ fity A% B P Rh S A 50, RS 2R AS B, 50 Al H DY A W] i B 2 L (CLS)
AR L ) W] EAT 26 F G (CRU)AL R, Herp =S wTfic B2 AR HL % 0 5 A
P AN EHRE(LUT) IR FFEH(REG), 7o — A E 2 I A 5w A
MU EHREE, Wl 3-2 fror.

CLU mfyr] e B2 AR B AN RERC B Vs S RENLA 8%, AT BV SR B4k
®. FARZE IO R i ds . CFU Hp it n] i B2 4 Henl 4 B A 17 5
BEREAERK. %ﬁklﬂiiﬂﬁm S BEATLAF it 455 F1 I A7 At 2 DU b AR A
o ATLL CFU ABIHET /4.

X F CFU B Z¥E41{s B, 15 2% UG288, Gowin 1] it & Ihft H. T (CFU)
HP e .

[& 3-2 CFU &#i~=E

- 5
Carry to Right CFU

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

CLS3

I
‘ [
‘ [
! \
‘ [
‘ [
‘ [
‘ [
‘ [
‘ [
‘ !
‘ [
‘ [
I
! l
I
| cLs2 | |

I
I
! l
| 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
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3 BRI 3.4 i N\ AR

!
SERG i ZRFIR AT SCHF o WA T2, RIRAR o SRR SR s i F AL

3.4 WA RR
3.4.1 ffr

GW2ANR %% FPGA 7= i i) 10B 3= ZAL4E 1/0 Buffer. 1/0 iZ45 L&A
N AR 26 YR B = AN . W N R, BN 10B Bon i dE T AN 110 &
FRI(FRic A A F1 B), ‘eAI10] AR & R —H 20555, W] DUE N (s 5

I3 MBLE
3-3 10B &1y ER
Differential Pair Differential Pair
AL A
" “True” “Comp”\  *True” “Comp"\
PAD A PAD B PAD A PAD B
2 2 Y 2
v v v N
Buffer Pair A & B Buffer Pair A & B
Y Y 2 2 Y Y 2 A
—H O - O - O —H O
o ® o 6 ¥ o ©®& 2o o ¢
v A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y 2 Y 2
_BoXQ_|Zpod QO _|ZpoXOQ_DpoZ QO
ZREE53RCE ~ 2E52 8858 &
S585v S585 v &s585v 5585 v
Q ~+|«Q Q —~+|Q Q ~+|Q Q ~+|Q
v A 4 ¢
Routing Routing

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

e JLT Bank [ Vcco ML
e ¥ LVCMOS. PCI. LVTTL. LVDS. SSTL UL HSTL 5% ff i3 Fhr
1

o AL NS 5 JIR i IE T

o Rt 5 5 IR B LI I

o KRN 110 AT Bus Keeper. i/ i HiBH & Open Drain %t}
I

o TR

o /0 BT HmiEX. SDR L. DDR &% fifg
3.4.2~3.44 77704 T 110 H-FAR#E. 1/O BH [ 1/0 4 TR,

KT N H R E 2 VG S, WS% UG289, Gowin 714 F£i8 1 &I

(GPIO) /155,

DS961-1.3 11(50)
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3 Hffr e

3.4 i N H

3.4.2 I/O B 5

DS961-1.3

GW2ANR %% FPGA 7= 17 1/0 £45 8 4~ Bank, 41l 3-4 ffiow, A
Bank A 3711 1/0 iR Veco. Veco M BAREE N 3.3V, 2.5V, 1.8V. 1.5V
2 1.2V, 41k SDR SDRAM 4B LR Veex Al 1/O BANK L Veco 7
BN 3.3V, H4ERi1EZ% 3.2.1SDR SDRAM. %/ NOR Flash [#4#
JE& Veex #1 1/0 BANK H & Veco R BN 2.7V - 3.3V,

N HF SSTL, HSTL %5 1/0 $ AN briE, 4 Bank IS $2{E— Aol
W & (VRer), P ATLLEREASE A 10B N B 1 Vrer J5 (% T 0.5 x Veco),
AL EREANE ) VRer fir A\ (f8 H Bank AL E —A 1/O & IE R4 VRer I
Veex it L HL & 3CHF 2.5V 1 3.3V,

3-4 GW2ANR &% FPGA =& 1/O Bank S REE

\ 10 Bank0 \ \ IO Bankl \

uegd Ol
aoued Ol

GW2ANR

Mued Ol
eued Ol

| 10Bank5 | | I0Bankd |

GW2ANR %% FPGA 7= i ASE ) Bank SZRFANE RO EHBHEE,
Ji5 BpL s EE BELAN 22 40 B P Ah . B FELBE B B A T SSTL/HSTL i N, 76
Bank2/3/6/7 # 3 FF. 2= HH % E T LVDS %\, {X4E Bank0/1 H1 3 F,
Bank0/1 3 100 Bk 243 JURC FRPH . VE4E % kLGS % UG289, Gowin 7]
IFE I E R (GPIO) M /1755,
!
I YRFREAEH (GPIO) BRIREZHATE L,

ARV E 17O s HARAEXS Veco HIEESR, N3k 3-1 K.

12(50)
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3 Hffr e

3.4 i N H

& 3-1 GW2ANR #7%l FPGA F@THHMHYE /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 % %
DS961-1.3 13(50)




3 Hffr e

3.4 i N H

3.4.3 /0O 24§

3-5 5 GW2ANR %71 FPGA 7= 5L 1) 11O 2B 58 fry%a 3545
3-5 I/O iZEMmH r~EE

TX | TRIREG >
GND [
» SER g ~
ISI
N
3-6  GW2ANR £ %1 FPGA 7= i [t 1/O I 5% N3850
[ 3-6 /O iZEMANREE
> ClI
> DI
» IREG > Q
IODELAY
1>
»  |EM N IDES L5l Rat
e
Sel [ Qo-Qn1
£ 3-2 IWONE
w4 I/O A
GCLK A5 5.
it Input GCLK i N5 5 HHEIE S % UG962
GW2ANR-18 #1# Pinout F/}.
DI Input 10 KM NG S, HEM AT Fabric.
Q Output SDR b IREG #ii {55«
Qo-Qn-1 Output DDR #Her IDES #5555 .
!

[1] 24 CI 12y GCLK fa NI, DIv Q A2 Qo-Qint ANREME Y 1O oy AN A5

DS961-1.3
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3 Hffr e

3.4 i N H

DS961-1.3

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

3-7 ML IODELAY. GW2ANR %71 FPGA 7254 4G4 110
f14 |ODELAY #ik, SILiRft 128(0~127) B HIEEIR, — B IIEIRIN A LR
18ps-

& 3-7 IODELAY =~EE

ol B —— o
DLY UNIT
SDTAP [ N
SETN [ » DLY ADJ [ > DF
VALUE [ >
A WA i LB 3R Y 77 2

o AR,
o FatE, W5 IEM BiHe— Al A R T Sh A U B 1R S R 2

IODELAY ANge [ T 5 A A H .
I/O 5158

K] 3-8 & GW2ANR % %] FPGA 7= /i) 110 Z- A7 #s itk . GW2ANR £ 7
FPGA 7= i B4 110 HRIEHETT gL N\ 27 A7 2% IREG. fai i %7 77 %% OREG
=241 25748 TRIREG.

& 3-8 GW2ANR B I/O HEH/REE

D Q- =

CE

CLK

SR

Y

CE ] AW A HL 45 %4(0: enable)s = H1"F- %4(1: enable).
CLK " LAG AR Ay b - fil 5 B R FETR il

SR ] LA FE A R/ 5 1) SET/RESET 5 L%k (disable).
PAT- 28 AT AR FE N 51725 (register) sl fih &% 2% (latch)..

B IR

WORERL B (IEM)s2 PR BORE S ia s, 138 A DDR #5450, wnl& 3-9 Jir
o

15(50)




3 Hffr e

3.4 i N H

& 3-9 GW2ANR i IEM ~=H

CLK [ > L[> LEAD
D[ > IEM < ] MCLK
RESET[ > L[> LAG

fR B8 DES KB fhig kiR
BANNK 1O BHFRAL T 7 2% DES, F & 1 110 HIHEMH 77
(. DES B A K i 5 I8 I8 4 (Clock domain transfer) b fit
T AR HURE I B (strobe) B N 3 KRRz 5 I BRI BE 1 . B 2 A3
fE 2% (registers) R E KA
I B e 3 A B AR R Th g
o JHNEBESMN M B A LS DQS KT RAE . HIRERS A T
DDR f7fif #8582 15

® X T DDR3 fffiigs4 L nifE, 7Ei% DQS H - f-(read-leveling) /& X £k HE

HI|#2 FH (align);

® {tiEH DDR X, 4 DQS.RCLK H T RAFLR, B5 I gl it th 7

T

£/~ DQS #2fit WADDR & RADDR 15 545 [7] — AN 1 5 I b 4 s A
B
3% SER &R

B4 /O IR 1 Al L sR A A SER BB, FE 1 1/0 BRN
E v

3.44 /O BB I EER

DS961-1.3

GW2ANR %% FPGA 7= 510 110 B FF 2 f TAEH R, &—F TAF
R, O(EK 1/0 435 5 %) )l LABC & i 5 5. AE 5. INOUT
F5 L=E8EHESEE =8 HES).

HiBRN

HERE R 10 A ATE 3-10 o, MR ES TC. DO LK DI
HAEE CRU 583 N & &R .

310 BERR TH VO BREHTEE

TC

b0 M;% 10 PAD

DI <
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3 ZE Ay

AN
N

3.4 i N H

SDR &R

HIXE T IEA IS, SDRACKHA] 7 1/0 w474y, Wl 3-11 fios, wl LA
A R G 11O I P RE .

3-11 SDR #RR TH /O ZELSHREE
TCTRL[_>——— D Q
CE
—1 >CLK
~ SR
DOUT | D Ql— 9+ 10PAD
O_CE | CE
O_CLK | >CLK
OSR[ SR
DIN < ]
D Q
ICE[ > | CE
| CLK > >CLK
SR> SR

!

o CLK{#fef55 O_CE 1 I_CE nJ AT B 4y B3 e B H P fE
o INBIES O_CLK AN I_CLK "] LARC By EJHifi A B F BT fid A o
o AMERLET O_SRAMI_SR ATLIRENFRDEN . FDEA. #PEA. AL EM

sEA L B R AT D fE

o SDRH#EAXTHI IO
A DDR #3

Heo
A B 70 A DARC B R 3 75 77 e 2L Latch.

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

o
%] 3-12 Jyii H

DDR #i A\, PAD 5 FPGA NIl #Z A 1:2.

[ 3-12 I/O iZ4849 DDR @A REE

CLK ———>

IDDR

D —

———» Q1
———>» Q0

&l 3-13 Jyi H]

DDR #itti, PAD 5 FPGA Wi 4EHZ N 2:1.

3-13 I/O i34 DDR i ~E=E

CLK ——
D1 ——»
DO ——>
TX ——»

ODDR

> QO
> Q1

DS961-1.3
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3 BRI 3.4 i N\ AR

IDES4 %%
IDES4 #X T, PAD 5 FPGA BN 1:4.
3-14 /O JZ4&E) IDES4 MINTEE

D— > > Q0
FCLK —> o1
PCLK——>»| IDES4

CALIB——>] —> Q2

RESET —> ——> Q3

OSER4 &3
OSER4 #:F, PAD 5 FPGA P iiB5RiH % )y 4:1.
3-15 /O JB4&H OSER4 Al REE

D3~D0 [ e—

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

RESET ——>

IVideo 3
IVideo #3 F, PAD 55 FPGA W #5iZ# %L K 1:7.,
[ 3-16 I/O iZ4EH IVideo A REE

> QO
D —> ——> Q1
FCLK ——> >
PCLK — > IVIDEO | — » @3
CALIB —> IV
RESET ——> > 05

!
IVideo #11 IDES8/10 4 15 FIAHAR 1/O B U5 . T 5 FH B 1/O b, W) 1/O IR A REAE ]
FEXFREN R, SDR 5 RN 8 AR A T DL A .

OVideo &3
OVideo # T, PAD 5 FPGA @ HEH %L A 7:1.

DS961-1.3 18(50)




YN

3 g2

& 3-17 I/O iZ38RY OVideo HMith~=E

FCLK —
PCLK —

RESET —>

OVIDEO

—>Q

IDESS ##5%

IDES8 1, PAD 5 FPGA W2 IHEAR LN 1:8.

3-18 I/O iZ%&HY IDESS AR EE

D
FCLK
PCLK ——»
CALIB ——>|
RESET ——»

—>

—>

IDES8

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

OSERS &%

OSER8 #:F, PAD 5 FPGA WZHiHEAE LN 8:1.

3-19 I/0 iZ48/Y OSERS #idi ~=E

D7~DO0O
TX3~TX0
FCLK
PCLK
RESET

IDES10 &=

IDES10 #, T, PAD 5 FPGA WHB4EE LA 1:10.

OSERS

— Q0

> Q1

3-20 I/O %8/ IDES10 3N~ =E

D——»
FCLK ——»
PCLK ———

CALIB ——>»|
RESET ——»

IDES10

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

OSER10 &%

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

DS961-1.3
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3 BRI 3.4 i N\ AR

[ 3-21 1/0O iZ48#Y OSER10 it ~EE

D9~DO

FCLK ———>

OSER10 —» Q
PCLK ——»

RESET —— >

GW2ANR #%1| FPGA 7= il 32 #7747 memory {10 #1045, SCRRXUAS/
UfE/ )\ 553 i A A, 35 IDDR._MEM/IDES4 MEM/IDES8 MEM #1
ODDR_MEM/OSER4 MEM/OSER8 MEM #=,.

IDDR_MEM/IDES4_MEM/IDES8 MEM 75 £l & DQS i [, ICLK %
% DQS 1% 155 DQSR90, HAR#E ICLK BB £ B &£ N 10 #2100
WADDR[2:0]i##2 DQS W% {55 WPOINT; RADDR[2:0]i%#: DQS Fr#i
H1Z5 RPOINT.
V]
ODDR_MEM/OSER4_MEM/OSER8_MEM & %/t 4 DQS f#H, TCLK #4% DQS 1% 4
=5 DQSWO 5 DQSW270, HR#E TCLK BT EdE M 10 O .
IDDR_MEM #&5%
3-22 10 iZ4&/Y IDDR_MEM B\ =~EE

D——>

ICLK——>
PCLK——> ———> QO
WADDR—/—>  IDDR_MEM
3
RADDR—/—>

RESET——

ODDR_MEM #&5
& 3-23 10 23§/ ODDR_MEM ¥ r=E

D1~-DO
—>
TX > Qo0

TCLK ——>  ODDR_MEM o1

PCLK —— >

RESET ——>»

DS961-1.3 20(50)




341

N
N

3.4 i N H

A

|

IDES4 MEM &5,
3-24 10 iB4E/Y IDES4 MEM N\ ~=E

D —>
ICLK ——»
FCLK ——|
PCLK ———>
IDES4_MEM > Q2
WADDR —/3—>
RADDR —/3—>

CALIB —>|

RESET —|

OSER4 MEM #R
3-25 10 iB4EHY OSER4_MEM #iH ~E=E

D3~-DO —————

TX1~TX0 by

TCLK ————> —» QO

OSER4_MEM
FCLK ——» —> Ql

PCLK ——»

RESET ——»

IDESS_ MEM &3,
& 3-26 10 B8 IDES8. MEM MIA=EE

ICLK ——» > QO
> Q1

FCLK —— >
> Q2
PCLK ——> —— Q3
IDES8_MEM |, o4

WADDR ——/—>
3 > 05
RADDR ——/—>] ——— Q6
3 o7

CALIB —

RESET —>

DS961-1.3 21(50)




3 Hffr e

3.5 HUIRER A BEHLAT fif A B

OSER8 MEM #&=R
3-27 10 iB4EHY OSERS_MEM ¥t ~E=E

TX3~TX0 ———

D7~-D0 ——

RESET >

—» QO

OSER8_MEM |, o1

TCLK ——>

FCLK >

PCLK

3.5 SRARFFSHEN F i 21E R

3.5.1 f& 4t

DS961-1.3

GW2ANR #7471 FPGA 7 fhJ2 it 1 4= & I HUIRFH S REN L7 i B 5. X

S G s PRI R HE S, DT IR, A 7EEA FPGA FEFI . Rk
FRNHURE SN 28 (BSRAM). 41> BSRAM A] it & & =
18,432bits(18Kbits). #fik 5 FrigfEiz: Him Mz Single Port, X
15X, Dual Port, £hX0i 1425 Semi Dual Port, Hizfrfiz itz ROM, »
B FIFO 2247

v
°
°
°
°
°
°
°
°
°
°
°
°
°
°

F 8 MHCRE SRV E4E TOE A P Rt Re w52t 7 ORE. BUR
BSRAM $2 it (1) & F T e -

1 MR R K& &4 18,432bits

I} A 3 ik #1) 380MHz(7E Read-before-write 130 T 230MHz)

Fuim A5 Single Port

X 452 Dual Port

Py X i 145 28 Semi Dual Port

AR IGAT Parity Bits

Fefit e a A= ROM

HBodE e BN 1 23 36 fir

AR & 4 #/E Mixed clock mode

T VR A #UE 5 [ Mixed data width mode

FERLF741 LA b B 300 96 P2 S 1 R D e Enable Byte

1IE# 525 Normal Read and Write mode

2512 J5 5 Read-before-write mode

il 5 Write-Through mode

TEHH T BSRAM ({55 K I REHE .

22(50)




3 Hffr e

3.5 HUIRER A BEHLAT fif A B

% 3-3 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 1 2 AR AL E 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 () Btk 6 A5 B L7 22 7T <2 5 2 b 1 50308 58

DS961-1.3

B, W3R 3-4 Aiw.

3 3-4 FiESRECEYIR

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
2K x 9 2K x 9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
BigOER

2 50 A5 2, BSRAM A] LAZE — AN B s 6 BSRAM HEAT 328l 5 14

23(50)
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3 Hffr e

3.5 HUIRER A BEHLAT fif A B

SR, 5 NREIEL 5 BSRAM H%id . SR IE 5B
(Normal-Write Mode)Fl1if 5 15 2 (Write—through Mode). 4%t %7 17 %% 5% %
(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 488 > 3 Memory.
Wim QRN

BSRAM S HAR G, AT g A s 1 fian - 454 -
o N I [l SRR A
® /N I [F]B E HERAE
o LA — N L AN S

ST X FOBE B i 7 2 B SO SR iR 7 2% SUG283, Gowin [
e > 3 Memory.
A% w O =

PR X i 1 AT S F [R] B (RS R0 5 45 A o (ELR X [R) — /N AN RE AL 5 1R S
RECFF A HE, B L.

T O Wy A I o 17 2 P B AR SR AR 1 225 SUG283, Gowin Jif
EH e > 3 Memory.
HigEX

BSRAM TJ it & il A s fA it as . F P aris A ae wiin b e, i@
i g R R e s . - 75 2424 ROM N %S, S AI4A
WSCEH . TR L FL R FE I SR 58 T I AL R A

£ BSRAM A it & ik — 1> 16Kbits ROM. 5T H sz = (13 11 7 72 &
N VR IRE 5% SUG283, Gowin i/ #5E > 3 Memory.

)

\

3.5.3 Flis R SRR EEE

DS961-1.3

GW2ANR #41 FPGA 7 il (I BCIR 5 A BE H LA it i B 5 ] SCHRpiR 45 200
2R T8 PR AT o X AR AN O X SR, SRS AR 9 2 m] AAS
[, (B 2L MR 3-5 M1k 3-6 MACE KM .

% 3-5 X R AR SRR B ERESIR

" B
1L Vi
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16K x1 | * * * * *
8K x 2 * * * * *
4K x 4 * * * * *
2K x 8 * * * * *
1Kx16 | * * * * *
2Kx 9 * *
1K x 18 * *
E!
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3 BRI 3.5 HUiRish S BEHL Al A B

PRI 7 IR SRR
& 3-6 R RAEERERERLETIFR

REEE
P ek 1 | BKx2 | 4K x4 2Kx8 | 1Kx 16 | 512x32 | 2Kx 9 | 1K x 18 g;z =
16K X 1 * * * * * *
8K X 2 * * * * * *
4K X 4 * * * * * *
2K X 8 * * * * * *
1K X 16 * * * * * *
512x32 | * » x x . x
2K x 9 » » x
1K x 18 » » x
1
PN X7 RN SR AR .
3.5.4 KIS ThEERC &
BT R HUR S S BEN L AEE 25 BSRAM W E 7RI L E . BN
THIEE O L v FH RS I, P RAG I B AL San i) IEAf e, o m] DU SRAZAiE
B
3.5.5 EH#(E
o T HMHUIRERAS N AT it AR P 3 N 2 A7 28 SR R 2P BN
o A AEs n] FHETR /KRB 282 = F P B E e
o i AfrAsn] 55 (bypass-able).
3.5.6 EEIER

BSRAM 37 £ I HF R SN IAFE 23 W) 61k . 78 L HIdFEd, BSRAM
R FRENUIRAS, FraBdRm N 0. MRS WEH T Rt 25 X ROM.

3.5.7 BSRAM #{EE=%

BSRAM S7FF 5 P /ERER, 35 2 Fhisti/Ei (55 4420 Bypass
Mode, ik PipelineRead Mode)Ail 3 F &5 #/E 28 (1% SR
Normal-Write Mode, B 5 : Write-through Mode, 2535 5
Read-before-write Mode).

EREER

T Iy HH AR A A BN AR A7 25 A\ BSRAM 132 H B

FAKLHER

TEIED B NAF G, 4 27788 o OB CmT S 3850l 7 2 e K 36
Lo

55 E AR
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3 BRI 3.5 HUiRish S BEHL Al A B

AN ¥ A ARy, BE PR B AR A %5 (Memory Array)ff)4i H
3-28 HinO . fhRiw O &k OER TRIRKZEER

ADC—————

Input Memory C Pipeline C
i Registerj> Array Register po
WRE ——p

. L =

OCE
——1ADB
I Input
CLKA Register
DIA ——— Input ——
Regl:i)ster M:mow cLks
— rray
i> Pipeline |
Register |
<4—O0CEB
DOB
DIA —— ———1DIB

ADA ——" Input || —— Input (——ADB

WREA—» Register Register < ¢———WREB
>

Memory
CLKA Array

CLKB

P
» l

Pipeline <,\: Pipeline
Register Register |[«—— OcCEB
OCEA—»

DOA DOB

BHRERN
ERBHEKX

AN AT IEH SR, him D B A . S ABEE A
DAL B3 1

BEEN

FEMREER A AT SRR, 5 M 2 LA I
i

FEEEENX

FEMERESCT, b AT SRR, TR 10 a2 H B s s 11
ftt, BHABIESAANHN T,
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3.5 HUIRER A BEHLAT fif A B

3.5.8 Bf$iER
2% 3-7 T A H 7 A E BSRAM #X T m]{d ) ) ap A =

= 3-7 IR B E SR

A s = X AR = £y R 1AL 2 B AR
PHST B P ASE = Yes No No

/5 I A 2 Yes Yes No

g 2 | No No Yes
URVARE: e

3-29 IR 1 AEX I FUSEER ARSI B P AR, AN E A —
AL CLKA S5 4% M 1 I A MIPTA #7474, CLKB {5 5% 1 ¥ -

B T H & AEa% .
3-29 Jh 37 AP SHAE
WREA WREB
v |
ADA[ —— ADB
T e Ml = Input

Register Register
Memory
Array
CLKA CLKB
Output
DOA < ’i OquUt S ﬁ > i‘> DOB
Register Register

WREA WREB

IS HEN

3-30 ‘o 1Dy X AR T A8 5 I A P AR S B % —
B SRR (CLKA)E T 6] 1 im0 A S ANEEE . 5 HhEAES 5 i fe
fiT . B Bi(CLKB)E 542l 1 i 1 B AL A . Stk Al ge (55 .

3-30 IR E R HMER
S Input
Register
Input —— Memory
CLKA —| . 1 CLKB
Register Array

j>‘ Pipeline | _

Register |
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3 ZE Ay

AN
N

3.6 A5 5 AL B

B O B $h4E s
3-31 o 7 B F1 N B
3-31 B OB s
WRE AD
v
|:|> Input —
! Register | |
Memory
CLK |
Array

DO<;: Output I\
Register

]

WRE

3.6 HFESATEELR

3.6.1 &7t

DS961-1.3

GW2ANR %71 FPGA 7= i #8 B A F & 1) DSP LB H . & = Tk

H] DSP fi# 7 a2 FH P s e 85 5 0¥ 75K, W FIR, FFT #&it
%, DSP EAFFHaefaE . WEFMHRE . B IRE A

DSP SZHF T 51T

3 e FE i eyl As  (9-bit, 18-bit, 36-bit)

54-bit 1A Z IS H T

Z A TeiF A v G LA I a5

HIE A1 %% (Barrel shifter)

W S 5E S E & N I (Adaptive filtering through signal feedback)
iz B AT L E 3 HLE (Computing with options of rounding to positive
number or prime number)

SCAF AT A A A 55 e

BET

GW2ANR H] DSP #ELHES LLAT B N A 7R3 FPGA B A o BEAS

DSP B & W% 6, AN B oo & AN ET N 28 (pre-adders), A4~ 18
A7 B ey 2% (multipliers), F1—/ =4 N FIE A2 iz B #ot(ALU).

K 3-32 AN BT o

28(50)




3 BRI 3.6 FUFE 5 A PR
& 3-32 DSP EH§ T
AO[17:0] BO[17:0] PADDSUB[L:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
«0” |SDIa INCIAT:0] “g” INC[44:27] . » | |NAL
o o
v MUXB1 y
REGC
REG_PADDSUB REGB1
54
18
18 . INAO 18|NA1 INB1 INC
INAO i)
A
SBO[17:0] ¢/ g INBO
/\\:/P/;DDSUN[O] L PADDSUB[L] /"
H- < ¢ +- Pre-adder
N ALUSEL ALUMODE
15 PADDO 1g PADD1

SIB17:0]—g

SIA[17:01—5

INC[17:
18

18 MROBO

0]

MUXMA1L
REGMA1

» SOB[17:0
18 MROA1 18 (7ol
A A .

_ | REG_CNTLI | ¥/ CLKEO)
ASELILO} /5> v v </ CE[3:.0]
BSELILO N MUXSD 4

107> * REGSD | </, RESET[3.]
ASIGN[1:0]7%> ?Ml
‘ v v /5> SOA[17:0]
BSIGN[L.0] /> REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOAD LOADB| MDI<<18
] Y7 «p’
alusel[6:4] AVMUX alusel[1:0] alusel[3:2] Y¢—8¢VL‘J’X¢
“«g7_yl = 4 =
o) : B_OUT
CASI>18] -» A_OUT / alumode[3:0] er _
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 n INB={MROB1,MROAL}
> ALU_OUT/STATUS /54
RND_INIT—>|
RND INIT-1—>
B ALU
REGOUT £e> CASO[54:0]
36
\ 4
DOUT([35:0]
DSP i ik 4 3& 3-8 i, WA fF a3 a1k 3-9 Pk,
%% 3-8 DSP i O H#iid
Uity 1 44 FR /O K1Y W B
A0[17:0] | 18-bit % A\ A0
BO[17:0] I 18-bit ¥z A\ BO
A1[17:0] I 18-bit Pzt A\ A1
B1[17:0] I 18-bit £ Hzd A\ B1
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3 ZE Ay

AN
N

3.6 A5 5 AL B

DS961-1.3

3 K 44 B 1/0 KA Yi

C[53:0] | 54-bit XA C
AR A, T H0ER:. fiNES SIA

SIA[7:0] | FLREE RS A AR AR () DSP ASER 4 45 5 ‘

' SOA, DSP BN HEEI SIA 2] SOA LRI [7]

N Kl B
AR B, HT &, MiNE'S SIB

SIB[7:0] | FLREERE R S AT AR AR () DSP ASER 4 145 5 ‘

' SOB, DSP BN HEEM SIB %] SOB H LRI [f]

N Kl B

SBI[17:0] | A n#R AN, R

CASI[54:0] | K ERT /> DSP Bl ALU S, F T 0% B2

ASEL[1:0] | 0 B TR 1 A T AT PR

BSEL[1:0] I Feyk 711 B H NJRIEH

ASIGNI[1:0] | BNES A5

BSIGN[1:0] | WNES B 5100

PADDSUBI[1:0] | ;J;JJD%&EI’JT%VEE%‘J 55, T AT INESZ ik ik

CLK[3:0] | B Bl A

CE[3:0] | I PR RE(S

RESETI[3:0] | 2L, BhifES

SOA[17:0] 0 AT E s 4 A

SOBI[17:0] 0 BAr it B

SBO[17:0] 0 RSB R . A T )

DOUT[35:0] 0] DSP % # i

CASO[54:0] o ?Lg iﬁﬁu\”ﬂﬂ?*’l\ DSP AT B, B
TSR

& 39 AREFRER

AR Wi B AR

A0 register A0 N ZF A7

A1 register AL T 74

BO register BO#i N\ 75 174

B1 register B N 27 {77

C register CHINTT A7 2%

P1_AO register JE AN 5 A7 2%

P1_A1 register 1 RBALIN T 745

P1_BO register e e BOKI N FF A7 o

P1_B1 register 4 R BLI N TF A7 2

P2_0 register Tr FeEIK B N\ T A7 A

P2_1 register A R R K R i N 27 A7 7

OUT register DOUT#i th %5 /7 &%

OPMODE register BRAE A ) B A7 A%

SOA register 2547 2% SOA [ Ar i
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3 Hffr e

3.6 A5 5 AL B

Gop b
DSP Z e &P/ RTINS, sLELTn. UM ALThaEe .
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 E{ SIA.

BEAN TN 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) i TR INZS 2 S, FSRSEPlaRFizH . Feikdsn] LA
BHIx9. 18 x 18. 36 x 18 5 36 x 36, i N\ it Rl H it £ <7 2 A7 2 pd
AR — N2 e R R B A B
® — 18 x 36 Feykis:
® /18 x 18 Fejh2d:

o U4 9x9 L,

PN 7= B e ] DLRC B i — 1 36 x 36 Teikss.
EREEERET

1G4 DSP 2 B 4 — A 54 f7 ALUB4, &5 e B T R i3 — 5 s,
i N ity A0 L ity 8 S R AT A7 e U S5 i . SRR Dh e 4

o RLA M N BUE/0. HidlE A MEEE B ARG IE
o RLA M N BUE/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

DS961-1.3

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 &9t
I i T s M A B0 FPGA Ty M BE I B 22 ¢ B 22 . GW2ANR #%1 FPGA
PR T A R I B 4% (GCLK), BEEEEERIBS M ERIE. BT
GCLK %, @A THHAIA (PLL). i £ HCLK 1 DDR 17 fifi #8452 I
BAERK 2 DQS Smf P oidi. X T H 2R PFE4IE R, 1T2% UG286,
Gowin I8 755 (Clock)H F f6 5 -
3-33 GW2ANR KHh iR
DLL_ I/0 BankO 1/0 Bank1 DLL_
| I T Il W P [ | re
PLL PLL
o | B S
oy oy
PLL PLL
] GCLK [l
MUX
| |
S 1o
oy Y
= PLL PLL ||| — N
o | [ Tl W ] [ o
LB I/0 Bank5 1/0 Bank4 RB
D 1/0 Bank DEDQS I-HCLK
3.7.2 £ Rt eh L

GCLK 7 GW2ANR 7= 4% R IR 7047, 4 NIUANRIR, HARIRFE4t
8 I~ GCLK M %%, GCLK FmT 3 e 4 Y560, 45 & FH AR s b i N 5 R RN Sl e A 2
BRUR, 8 B R N LA S U R i RE
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3 Hffr e

DS961-1.3

& 3-34 GCLK &R Hmr=E

SELECTOR[30]

SELECTOR[3:0]

SELECTOR[3:0]

g
g
g
g

SELECTORI[3:0]

SELECTOR[3:0]

3.7 4
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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 .

3-35 DQCE &R EE

CE » D Q
>>CLK

[ CLKOUuT
CLKIN 7

DQCE

FFNR IR GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)#z ],
& 3-36 fian, W4T LUl CRU 78U/ N 2 B AR E, il
AN T R I A

3-36 DCS #FOT=E

CLKSEL[3:0] >/ »

SELFORCE ——

CLKO[_ >——>
DCS —— > CLKOUT
CLK1 ———p
CLK2 ——p

CLK3[ >——>

DCS A LABC & LA R J LA
DCS rising edge &3

HIFE 2 B B o i) TR IR NH B 1, FERTR SR B i T iy e
Nt h, Wil 3-37 Fros.
[ 3-37 DCS Rising Edge #®X TR FR~EE

CLKSEL[U] Js‘.\.'itch to clkD at next clkQ rising E::Ig:—| |

At next clkd rising edge ocutput goes to ™1™

CLKSEL[” | \ | At next clk1 rising edge output goes to "1"
CLKO
CLK1 ] | | | | L I | | | I | | | / | |
h 4 h J ¥ bl
CLKOUT J S B I IR IO I O B
DCS falling edge =3\

BIE 2 e R B 1) R BRI SR A N H B O, ARSI B ) B Jm
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3 LN A 3.7 g

NS B, anlEl 3-38 Fras .

3-38 DCS Falling Edge X FTHFRFREE
CLKSEL[0] | |

Yitd‘l to clkl at nesxt clkd falling Euge\

CLKSEL[1] [ \At next|clid falling Sdge output goes to 0" | At mext clii falling edge output goss to 07

CLKO

CLK1 T 1 [ ] | L

CLKOUT —l|—|_|—|_|—| : % 1 [ l/ N S R A

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

3.7.3 §itE3

BYURHPA B & — P S idss ] FEL B, TR BAH3A (PLL, Phase-Locked Loop).
FIFH MRS ) 22 PP 54 60 2% N SR 15 5 BIAZ FAR AL .

GW2ANR 7 ) PLL BEERBEUE S I al LAZR & IR BRI, JE L o B A
[ (I 2 H0nT DLIEAT I B RO A3 R B8 (B o ) ARL RS . o LR B 2
The.

PLL FLBR [ 45 HHE B & 3-39 o
& 3-39 PLL REE

IDSEL[5:0] ODSEL[5:0]
|
6 {6
LocK
Y >
Detector > LocK
CLKIN [ > DIV >
PFD S —
. CLKOUT
+ |—» VCO —» vcoDIV
IcP
CLKFB [ >——» L)
[ CLKOUTP
FBDIV —>| «— LPF | e PS&DCA >
4 4 j—» [;ISV [ CLKOUTD3

FBDSEL[5:0] [ >

A A V¢

j—» SpIv
L CLKOUTD

\ \ A A Ja
| ] | |

|

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

PLL ¥ 1€ ) ik 3-10 Fizno
#3-10 PLL 3R 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 K CLKOUT & CLKOUTP 43 #ilst4t (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 B2 % 8= 5 ] LUB AR PLL R AR N, ] DU @it e
gt e RN EE S mEN S S B E RS S . PLL B RBHE ST
DL PLL R HE 5 B G, ] Do s g2k 25 14 R it 85
Ty EIEREME S e IE ARG S .

GW2ANR %% FPGA 7= i) PLL §p: S %155 % 3% 4-19 PLL f#EZ
o
PLL ] X% A B0 CLKIN 247 45 2% 1 B CRE BN 73550, T A =R R
feukout = (feukin*FBDIV)/IDIV
fvco = fcLkout*ODIV

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

!
o fokin NI AR EF CLKIN 4%
e foikout N CLKOUT Fl CLKOUTP i # T % o
e feikoutn N CLKOUTD Af 445, CLKOUTD & CLKOUT 4343 Ji5 Fi i
o fpro N PFD 8 A0MIE, fero H/MEA/NT 3MHZ.

B AT 5 )5 %% IDIV. FBDIV. ODIV. SDIV k45 31| HH 2 40 & fF I (5 =,

PwNE
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3 LN A 3.7 g

3.7.4 SR
GW2ANR %741 FPGA 7= i i s 4 HCLK 7] PASZHF 1/0 s it fig
BOEAE R, 25 T e R Bl R D B AL fa e DO s, an i 3-40 Frw .

3-40 GW2ANR HCLK R~=E

HCLK HCLK
BankO Bank1l

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

H & 3-40 A LLE S, miEm 4t HCLK i A —4 8:1 ) HCLKMUX
i, HCLKMUX B¥4T 1 —A Bank H ) HCLK B 8142 5 1% 31 A AT fa] —
N Bank 1, iX{#8 HCLK §fd F s in = % .

HCLK R LAEZ a5 F 7 A5 i S BEREER U0 o -

® DHCEN: z#hZimli e gesith, ThagdflT DQCE. nIahZ 1
FT I A e i 5 5

® CLKDIV/ CLKDIV2: @&k fifkisl, 44> Bank A —
CLKDIV. A= pgiAntg NIt s AR A7 — S i 20 it &b, T 10 #5 TAE
1

® DCS: ZhEM EsBhik s
® DLLDLY: ZhASER R, % HE8hE i N\ K8 E 5.
3.7.5 DDR Ff#s5 O R $EE DQS

GW2ANR %% FPGA 7= i i) DQS HERRAL T 40 B Th ek S2 #F DDR
AT 5 T R B b 75 K

® X DQS M N, I PILIHEE) 1/4 ML
® N ANZAT R/ S faE

® YN EEIESRMEIEA G T

® {Z{it DDR it ¢ {5 5

® = f DDR3 & H L%

DQS fHA7 3 AR, FR 2 AR 10 8 AR FK, Wi 3-41
FT7R
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3 Hffr e 3.8 K&k

& 3-41 DQS ~EE

DOSIN [ >——

PCLK [ >
FCLK [ >
——{__ > DQSR90
READ[3:0] :>7%
RCLKSEL[2:0] Dﬁ L[> DQSWO
DLLSTEP[7:0] :>78A -
WSTEP[7:0 DQS
[7:0] 8 A —
RLOADN [ > 431 [ > RVALID
RMOVE [__>—— 81 - RBURST
RDIR[ >
WLOADN [ > L > RFLAG

WMOVE [ >
WDIR [ >
HOLD [ >

RESET [ >

—— > WFLAG

CDRCLKGEN

CDRCLKGEN H k3 frmd s b AN 10, W SGMIl. BN 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 B B SO RIS A R, AT DAARAE B B 7 ROR A S
THRAFIESNE Flash 1. EHUS, GW2ANR 2444 WAMS Flash Hisz BT & 4L
1% SRAM 1.,

GW2ANR %% FPGA 7= il 7 s flk FHE A r) JTAG B B #0406, B
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 %71 FPGA F= i ik 1 — M iR, dafect f2h A MSPI
I AR AR AL PV, B AR B 3R 3-11 B

+* 3-11 R A@EIRA04I L 37 2R % T
5 i 5 B B i
0 2.5MHz! 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz2
!
o [114 A IRBRING 4%y 2.5MHz. .

[2]1125MHz AN i& AT MSPI gafefi s,

N AR R AT DU P v SR AR R, B R E TAES 8L, AT LGRS
215 64 PRI . i iR o] Lds an A kAR 2
fout=250MHz/Param.

H A BR% Param NECE S5, JEHEN 2~128, HZFHREL
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4 AR 4.1 TAREAF

VE!
FEVAEMERE ) AR S A S AR T A v s ae A, R AR 2% e AR VS R Bl AL it =
%, oA RIEITA S AR REAEHE AR S AR e TARSE R 0L R IR H T A

4.1 TE%H

4.1.1 xR AICE
+ 41 xR KERE
AT g wAME | KA
Vce B HLE -0.5V 1.1V
VecepLL LUVIEEZNCENEN -0.5V 1.1V
Vceo I/0 Bank HLJ& HL -0.5V 3.75V
Veex H B PR P -0.5V 3.75V
- /0 Hi &M -0.5V 3.75V
Storage Temperature AR -65C +150°C
Junction Temperature ghiE -40°C +125°C
!

o [1RH-2VE (ViHuax +2) V KA R, 8RR EI<20 ns.
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4 AR 4.1 TAREAF

41.2 EFT(EEE
*® 42 EHE TR
ES EiH:) B/MA >IN
Ve B 0.95V 1.05V
VeePLLLx F AL F R 0.95V 1.05V
VCCPLLRx A I P FL 0.95V 1.05V
Vccox I/O Bank HLJs LI 1.14V 3.6V
Veex LN ENES 2.7V 3.6V
E9E (7%
Tacom i (R L) | . 0C +85C
Junction temperature Commercial operation
£y s
TuND 'n{ﬂ%(;ﬂ’&) . . -40°C +100°C
Junction temperature Industrial operation
!
An[F) ) e e B VR L L R4S R E 2% UG962, GW2ANR-18 #/F Pinout /4.
41.3 B EARFE
T+ 4-3 BIF BT
B Ei:pu B/ME HAE S INE
R L B R
TrAMP (Power supply ramp rates for | 0.1mV/us - 10mV/us
all power supplies)
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4 AR 4.2ESD PEfE
4.1.4 #HIHER Y
T 4-4 PIHIR T
ES i3 &M 1/O 7Y S INIE
i NN IR
Ihs (Input or I/O leakage current) 0<ViN<ViH(MAX) Vo 150uA
i NI R TDI,TDO,
Ihs (Input or I/O leakage current) 0<Vin<Vin(MAX) TMS, TCK 120uA
4.1.5 POR %54
% 4-5 POR HE#RfE
R it e w/ME I =PN:
VCC 0.7v 0.88v
POR HLJEMH | b HE A filk H-F VCCX 2.1V 2.6V
VCCIO 0.85Vv 0.98Vv
4.2 ESD 146
%% 4-6 GW2ANR ESD - HBM
= GW2ANR-18
QN88 HBM>1,000V
& 4-7 GW2ANR ESD - CDM
et GW2ANR-18
QN88 CDM>500V
4.3 DC BS 4%
=
4.3.1 #EFT(EEE DC BS54
& 4-8 WETIEEEIAN DC BSHHE
SRR | ik &1t B /ME SR S ONE
el 1/0 i N IR LI (Input Vcco<Vin<ViH(MAX) - - 210pA
’ or I/O leakage) 0V<Vin<Vceo - - 10pA
/O b7 iR
Ipu (/0 Active Pull-up 0<Vin<0.7Vcco -30pA - -150pA
Current)
1/O T H
IPD (/0 Active Pull-down ViL(MAX)<Vin<Vcco 30pA - 150pA
Current)
SRR R TIN5
S
I Vin=ViL(MAX 30pA - -
BrLs (Bus Hold Low N=Vi ) H
Sustaining Current)
leHns | SRR FFEHSFRRE | Vin=0.7Veco -30pA - -
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4 HAURHE 4.3DC HL AR
BRIk s w/MA R CONE
S
(Bus Hold High
Sustaining Current)
SR ORI I
IBHLO A 0<Vin=<Vcco - - 150pA
(Bus Hold Low
Overdrive Current)
SR ORT iy P
lerHo | # IR (BusHoldHigh | O0<VinsVcco - - -150pA
Overdrive Current)
SV ARFR AR S FE
Vent | JE(Bus hold trip - ViL(MAX) | - ViH(MIN)
points)
1/0 HI%%
C1 o _ - - 5pF 8pF
(I/O Capacitance)
Vcco=3.3V, Hysteresis=L2HI1] - 240mV -
Vcco=2.5V, Hysteresis=L2H - 140mV -
Vcco=1.8V, Hysteresis=L2H - 65mV -
Vcco=1.5V, Hysteresis=L2H - 30mvVv -
- | Veco=3.3V, Hysteresis=H2L[1{2] - 200mv | -
BB TR(Hysteresis 7 " 75 5y Ty steresis=H2L - 130mvV | -
Vhyst | for Schmitt Trigger — —
inputs) Vcco=1.8V, Hysteresis=H2L - 60mv -
Vcco=1.5V, Hysteresis=H2L - 40mv -
Vcco=3.3V,Hysteresis=HIGH2] - 440mV -
Vcco=2.5V,Hysteresis=HIGH - 270mv -
Vcco=1.8V,Hysteresis=HIGH - 125mV -
Vcco=1.5V,Hysteresis=HIGH - 70mV -
!
e [1] Hysteresis="NONE", "L2H", "H2L", "HIGH"% /=~ 7t EDA K] FloorPlanner T E. N 1% &
I/O Constraints 5[] Hysteresis #10, ¥ & /75 1E N, SUG935, Gowin #it)H 2 i)
e .
o [2] JF/H L2H(low to high)i&Tii /R Vi 421 Vavst: JTE H2L(high to low)iE & =
ViL B P VivsTs HIGH R [FII T JE L2H AT H2L 3£ 50, B VivsT(HIGH)= VhysT(L2H)
+ Vuyst(L2H). Hoxm BT Fros:
- ZV|H (L2H on)
Vi1 (None) - Vi (None) i
= Vi (H2L on)
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4 R 4.3DC H U

4.3.2 BSHR
F49HSHER
E S ik s HAME
lect™ Core HLJ§HLIL GW2ANR-18 | 70mA
leex!? Veox B FL GW2ANR-18 | 15mA
lcco /0 Bank HJ5 Fii(Veco=3.3V) | GW2ANR-18 | <2mA
!

o [1RZMFA: Vee=1V, =i, HE%%H-8.
o [2IMkZ& M N: Veex=3.3Vo

433 /O HEFTIEHRHE

® 410 YO EEFETLIEERN

P X RZAY Veco(V) NI RIAY Vrer(V)

wAME | HAME | RKME | RAME | BUBME | KM

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 I 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
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 3.6 - - -
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 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
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4.3DC H Ak

2% xR Y Veco(V) AT RZAY Vrer(V)
ROME | AME | RRE | ROME BBME RRE
SSTL18D I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D_I 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -
4.3.4 Big I/O DC BS54
3 4-11 8 /O DC BB S 451¢
ViL Vin VoL VoH lou!"] lonM
Min | Max Min Max (Max) | (Min) (mA) | (mA)
4 -4
LVCMOS33 04V | Veco0av B 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-04v |2 8
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2V Veco-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 Veco-0.2V | 0.1 -0.1
0.4V Veco-04V = 4
LVCMOS15 | -0.3V | 0.35 X Vcco | 0.65 X Veco | 3.6V 8 -8
0.2V Veco-0.2V | 0.1 -0.1
0.4V Veco-0.4V |2 2
LVCMOS12 | -0.3V | 0.35x Vcco | 0.65 X Veco | 3.6V 4 -4
0.2V Vcco-0.2V | 0.1 -0.1
PCI33 0.3V | 0.3xVcco | 0.5xVeco | 3.6V S/jco *10.9xVeeo |15 -0.5
SSTL33 | |-0.3V | Vrer-0.2V | Vrert0.2V | 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
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4 B 4.3DC H U

ViL ViH VoL VoH lou"] lont™
AR i i M Mi
Min | Max Min Max (Max) | (Min) (mA) | (mA)
SSTL25 11 -0.3V | Vrer-0.18V | VRrer+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 -8
HSTL18 | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V 0.40V Vcco-0.40V | 8 -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 Il | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V NA NA NA NA
!
[d]—~ Bank AT A 10 (1) ¥ DC LR fil (F1.45 source 1 sink): [i—-~ Bank FT A 10 1.4
A RER T n*8mA, n FE7xi% Bank #%51 H1 10 #i& .
4.3.5 £4y /O DC BS54
& 4-12 4y /O DC ES 451
LVDS
B/ ik R 2% A =) B R | B
Vina,Vine | i\ B JE (Input Voltage) - 0 - 2.4 \%
HoAg AN E (Input Common
Veum Mode Vol tage) - 0.05 - 2.35 \
NI\ T i i
VTHD ZIrA IR(Differential Input | 4o 1 1 ey +100 | - +600 | mv
Threshold)
lin i N\ LI (Input Current) (F;?fwer Onor Power | _ - +10 HA
i tH v FL P (Output High _
Vou Voltage for Vop or Vow) Rr =100 1.6 v
i I H2 - (Output Low _
VoL Voltage for Vop or Vo) R = 1000 0.9 v
T
Voo Z il Bk (Output Voltage |\, /oy me=1000 | 250|350 |450 |mv
Differential)
ZER55 H U ) AR A Y
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 = ARk (Change in Vos
AVos Between High and Low) 50 mv
— A =
Is il L \g[’ = OV skt . 15 | mA
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4 HIAURE 4.4AC FFHFIE
4.4 AC X451
4.4.1 CFU F <%t
%% 4-13 CFU REF&#%
TR o
¥ ik = #fiy
Min Max
tLuT4_cFu LUT4 %EiE(LUT4 delay) 0.337 ns
tLuTs_cru LUT5 ZEIR(LUTS delay) 0.694 ns
tLuTe_cFu LUT6 ZEiR(LUT6E delay) 1.005 ns
tLut7_cru LUT7 %EiE(LUT7 delay) 1.316 ns
tLuts_cru LUT8 %EiE(LUT8 delay) 1.627 ns
; B /AL B FF A7 45 i N [A] (Set/Reset to
SR_CFU . 0.93 ns
Register output)
. 9 75 B AA L) i
tco_cru I 1) 25 A7 2% i B[] (Clock to Register 0.38 NS
output)
4.4.2 BSRAM Fx$51%
& 4-14 BSRAM R F &%
ey :
2% i L i i
in Max
cons sy | BB U 30 BE/ HCHR B i B ] (Clock to | 255 |
- output from read address/data) '
tcoor_BsrAM quL b 2 %5 £ %&%u ti I 1] (Clock to output - 0.28 ns
rom output register)
4.4.3 DSP x4t
& 4-15 DSP RFE&%
Y —
2k ik LLE i
Min Max
tcoir DsP o ﬁiﬁu}\ﬁ.ﬁ%ﬁ% 3l (Clock to output - 2.40 ns
from input register)
tcopr DsP o ﬁﬁ?ﬁﬁ@%ﬁﬁ‘] 13l (Clock to output - 1.20 ns
from pipeline register)
tco0R DS Eﬂ"%ﬂPiUiﬁuﬂj%ﬁ%&E‘J iif 1] (Clock to output | 042 | ns
from output register)
4.4.4 Gearbox %54
%% 4-16 Gearbox B F&#
TBD
4.4.5 BHEhHI /O F s
& 4-17 SMERFF R
-8 -7
7 i AT
i v i Min Max Min Max N
Pin-LUT-Pin Pin(IOxA) to
Delay® Pin(IOXB) GW2ANR-18 - 3.83 - 4.59 ns
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4 B 4.5 YmFEss O bt
475 3551 52 0k 8 i i
Min Max Min Max
delay
THoLkdy g'jgf ree | GW2ANR-18 | - 0.82 . 0.98 ns
TocLkdy gél:;;( tree GW2ANR-18 | - 1.77 ; 2.12 ns
I
o MM N: Veco=3.3V, Vcex=3.3V.
4.4.6 F AR R EH
< 4-18 FARIEFMESH
SR T HH H/ME ARG B KA
TR AR
g?’gfﬁﬁ”‘}’:(o ©* 1 106.25MHz 125MHz | 143.75MHz
fmax ——e
= B L 4 52 (-
AR (A0 10 | 125MHz | 150MHz
+100°7C)
A Ny
tor i RSB Duty | o0, 50% 57%
Cycle
o .
topaT ﬁﬁljttfjf I 8t Period | 01 1pp 0.012UIPP | 0.02uIPP
4.4.7 $HFAIRFF 2 FE
= 4-19 PLL 4545 %
Edas EEER Z R w/ME SN
CLKIN 3MHz 500MHz
C9/18 PFD 3MHz 500MHz
csil7
A6 VCO 500MHz 1250MHz
CLKOUT 3.00625 MHz | 625 MHz
GW2ANR-18
CLKIN 3MHz 400MHz
PFD 3MHz 400MHz
C7/l6
VCO 400MHz 1000MHz
CLKOUT 3.125MHz 500MHz

4.5 ‘RIERE OB AR fE
GW2ANR %% FPGA =i GowinCONFIG it & i R 35 : MSPI B .

SSPI #=,.CPU #3{. SERIAL # R, V4% kS % UG290, Gowin FPGA

A G PR T
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5 BT 15 S 5.1 #in s

E;%WH'QFm»

5.1 &t B

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

Product Series | [ 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 88 & /53% - Production
GW2ZANR - 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 R 8
18 20,736 LUTs 9 Fastest
Package Type

QN (QFNS88, 0.4mm)

o XTEMFEAIMEEIALENHERGEE, B5% 2.2 7 hE AL,

o [ A R )N fﬁ;;bf@(utueaee@)mﬁe%%#%u%ﬁ%ﬁ%aﬁ#ﬁﬁﬁ I o

o BRI bRFRIR, W1 CO/8, C8/17 &5 . i A i 1% K FH i 2 Tl R bR,
BT AR —36 A ] DA R B 3 A2 3 2 b S R (AT sk S (C) . Tk gy =i 100°C,
P 2 e e 85°C, AT LA IA) — 38 S 7 7 b 2 i FH P AL R B A5 2% 8, E Tk 2R
FH A SRR 7
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5 ST R E R

5.2 T FE AR R B

5.2 A fFERAFR R

s PR A R R T R T ESREE R, Rl 5-3 .

5-3 Bt e pRiIR = Bl

Part Number ——»GW2ANR-LV18QN88C7/16

o
GOWINEE

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

GW2ANR-LV18—
QN88C7/16
YYWW €——
LLLLLLLL L<€

!

FEAEHE—ATSE 47N “Part Number”,

DS961-1.3

— Part Number

— Date Code
—— Lot Number
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