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1 RFARFM

1.3 RiE. 4ingiE

1.3 Ki&. EREIE

R 1-1 AN AT BLRA CRIE . A AAH OB X
& 1-1 RiE. FEWIF

RiE Fi0gTE | 2K P

FPGA Field Programmable Gate Array b7 I Y W

SIP System in Package RGP

SDRAM Synchronous Dynamic RAM [F] 2 ShAS B LAF 1 2

CFU Configurable Function Unit AIC B D e HT

CLS Configurable Logic Slice Al iC B 4

CRU Configurable Routing Unit CIE T e

LUT4 4-input Look-up Tables 4 g NEIRER

LUT5 5-input Look-up Tables 5 AN

LUT6 6-input Look-up Tables 6 MIANTEHE

LUT7 7-input Look-up Tables 7 RIANEHE

LUT8 8-input Look-up Tables 8 MIANTHE

REG Register AT

ALU Arithmetic Logic Unit HARBH AT

(o]} Input/Output Block i N i LR R

S-SRAM Shadow SRAM oA R S Bk 4

B-SRAM Block SRAM PR S HEN LA fifs 25

SP Single Port F 3

SDP Semi Dual Port Py X 11

DP Dual Port X 1

DSP Digital Signal Processing I E SRS

TDM Time Division Multiplexing N =RE]

DQCE Dynamic Quadrant Clock Enable BNAS GRS Bl RE

DCS Dynamic Clock Selector BIAS I B PR A%

PLL Phase-locked Loop BiAHIA

GPIO Gowin Programable 10 Gowin A 4 I8 FH & B

cs \I;Val_ccli(iggNafer—Level Chip Scale R P e 3

MG MBGA(Micro Ball Grid Array Package) TR TR 5 1) ) 2

LQ LQFP(Low-profile Quad Flat Package) AU TT T E e

EQ ELQFP(E-pad Low-profile Quad Flat ﬁ?‘%i&%ﬁ‘]?ﬁﬂﬂﬁﬁ?
Package) o

PG PBGA(Plastic Ball Grid Array Package) SRR ER M4 471 J5f 2

UG UBGA(Ultra Ball Grid Array Package) 8 5ig TR B B4 271 2

QN QFN(Quad Flat No-lead) V977 - J6 5] st e
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2.1 FiERE
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= eniid

7 22 5k GW2ANR 51| FPGA /™ 2 8 2= 2 S 14 R BES5  —1%
FEdn, KRG IR B AL RIER) FPGA 75, 1E GW2A R 415
fiti FAERCT F ' A E ) SDRAM J2 NOR Flash f##85 /7, [FI B GW2A
RY A DSP U, % LVDS #2171 UL 5 (1) BSRAM 17 38 %,
E%Wﬁﬁﬁﬁﬁ%m%ﬁﬁ 1] FPGA j};@*@ PLJ 55nm T. 218 GW2ANR i&H T
AR RAS K R 37 e

o PRI AL ) T 2 ERE R HET— X FPGA T KR5S, SCRF
GW2ANR %% FPGA 7=, REWE5e FPGA Zi6 . iR Ak, reA8uE
WA R B8 —uh X AE

fKIh#E
- 55nm SRAM T.Z&
- HJE: 1.0V
- CFER AT G
o %/ SDRAM Z Gt 234255
£ NOR FLASH TR 45 /1
o THFZH /O H AR
- LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/18 1, Il, SSTL15;
HSTL18 1, Il, HSTL15 I; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE
- RIS T IR IR T
- ¥ 4mA. 8mA. 16mA. 24mA ZIRENfE
- PSS Slew Rate £
FEAES H S 5 IR B L A T
— RS 1O RS ) Bus Keeper. _EFi/ N HLFH & Open Drain
fiy L 2 T
- CFRINEIR
e =ltft DSP itk
- kR ECAE T EE R
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- Fr9x9, 18x18, 36 x 36bit [FEILIEH A 54bit B hNEE
- XFREARILEARGI

- R ARRIRUK LN 55 K ) R

- TS H S BLE B AR T RE

- XA AT

SR ¥/ N 3T

- 4%\ LUT(LUT4)

- RUR R

- XFFR AL EF AR AN AR A

X H 2 L E S BEN LA 2

— SCREX T, Ry DA R B U AR

- R E R

R PLL B

~ SEURER IR, AN AR

- AR B X 4R R

Y FET B A

- SR ITAG BB AR

- 3CFF 4 M GowinCONFIG Bt Ei5: SSPI. MSPI. CPU. SERIAL
- SRR SO N R A
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2 7 AR 2.2 FEdhE B AR
2.2 FRIERTIFR
#* 21 FRERYIFR
Erdas GW2ANR-18
R BT (LUTA) 20,736
ZAE P (FF) 15,552
I3 A7 2R S B AT 2
S-SRAM(bits) 41472
HUR B S BEN LA it 2 828K
B-SRAM(bits)
HUlR B S BEN A G2 B0 H 46
B-SRAM(*)
NOR FLASH(bits) 32M
SDR SDRAM(bits) 64M
oL 4$(18 x 18 Multiplier) 48
R ZHUHA Y(PLLs) 4
I/O Bank &% 8
K 110 # 384
HE 1.0V
!
[ R E 2L BB R EA R, &2 SCF 4 MBI
% 2-2 GW2ANR-18 §1/5%
ES g Er ks Memory 257 | £ %8 KE n] ) PLL
SDR SDRAM | 32 bits | 64M bits
QN88 GW2ANR-18 N SoFiasH | 1 bit 22Mbits | PLLLY PLLRL

% 2-4 GW2ANR HEMR XA /0 B2

E s [B] #F (mm) JR~F(mm) E-pad X~F(mm) | GW2ANR-18
QN8S8 0.4 10 x 10 6.74 x 6.74 66(22)

E!

o % GW2ANR R4 FPGA =it % RA% S M7, 5% 5.1 S {EdH 4.

e JTAGSEL_N A1 JTAG E 2 H /7 #, JTAGSEL_N 51JA1 JTAG F#in 4 /N51

(TCK. TDI.

TDO. TMS) AH[[ENEH N 110, HEEIE N ITAG M 4 4

S| H 9 110 IS L. 24 mode[2:0]1=001 I}, JTAGSEL_N &5 JTAG K& K 4
AEW (TCK. TMS. TDI. TDO) A LAFIN % E N GPIO, B KM 110 o 1.

VRIS BE S

DS961-1.0

%% UG963,GW2ANR _F 7/ FPGA /= ifp £/ 25E5 E IHI FHF
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3 ZMN A

3.1 F5HE A

32%*’@7’1’2’&

3.1 GHHEE]

Memory

DS961-1.0

E 3-1 SRS RER
s (18| [105] 18] [1oe] [108] [i08]
< lOBank0 & l/OBankl ———» ‘ CRU ‘ ‘ CrU ‘ ‘ CRU ‘ ‘ CFU ‘ ‘ CrU ‘ ‘ CrU ‘
—— R | el el e
é = ‘ BIOCIéFSUR A ‘ = § ‘ Block SRAM ‘ ‘ PLL ‘
i m e[ (o] o]
a1 =
o] o o] o] [

!

« I/OBank4C :LIJ/OBankS — ‘ Block SRAM ‘ ‘ PLL ‘
‘CFUHCFUHCFUHCFUH osC ‘

K] 3-1 5 GW2ANR #%1| FPGA 7= 45~ BB, GW2ANR N RGN
IS (SIP), £ T Ead 51k GW2A R FPGA 7= 5 S AT 6 Fr o
FEAC e PE AR 175 2 L 3.2Memory .

GW2ANR #fF AR ISR EN B RHE S B K 2-1. e — g
IR, ANERE NG EAER(0B), #E Nk T ERSBEVIAT R

(B-SRAM) itk 75 5 BEH DSP. PLL YA A M &R

GW2ANR #2751 FPGA J7 il JE AR ¥ 4 58 43 79 ] e D e F T (CFU,
Configurable Logic Unit). fEZ8FNEIZIEAT. ZIXGEREHEY], ARIZEER
AT F . TRCEDIRER T (CFU) Al DAFRLE AR (LUT4)
B EARZEAERAIE MG MR RES % 3.3 Wi B ThAE T,

GW2ANR %% FPGA 7= i H) 110 SR A A 23444, BL Bank Ny ELA7
Y14y, 343K 8 4 Bank, F57E N BankO~Bank7. 1/O &iE S £ L M Fir
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3 ZMN A

3.2Memory

#E, CHPEE TAER. SDR LA, i@H DDR #ix{f! DDR_MEM #i
Xo FEAMFERHESH 3.4 N f H B,

GW2ANR %% FPGA 7= i I HURER S BN g3y (B-SRAM) 7E#3F
WHEBHZFEATHED . — 4 B-SRAM HIZ = K/NA 18Kbits, L RFZ Fhc B A
FERVER . VEQRGRIE 2% 3.5 HURE S AL 255

GW2ANR %7%1] FPGA 7= it N ik | 875 5 AL HiAEk DSP. DSP fE 4%
PR EIR AT HES . A DSP B &N ZEHot, BB S HAETm
4% (pre-adders), BN 18 AL f3RESS (multipliers) fl— > =4 N I FARZ
IS B IU(ALUSA) . AR RNE S % 3.6 Fr G5 A FIA .

GW2ANR # %1 FPGA 7= & Wik T BAH PR PLL %R =i 44k PLL AR
BRBERG AL T DLEEA PO BRATR , @I T B AN R A S 50nT DLBEAT I B R AR
VAR (AR o0 40) . ARALIREE . 52 EL R ThRE . [RIA 7= i P R AT SR A
W EEIE, SZRF 2.5MHz 3] 125MHz (K £ 4RTEE, N MSPI 2 fE 0 B 5
PEAERBh . AP SRR B AT g AR A F A, B Ok R IA £ 5%, VRN R
HS5% 3.7 e, 3.11 AN RIR.

A, FPGA SN E 7 35 KA gfE A 2k 5.0 (CRU, Configurable
Routing Unit), & FPGA W I B fe iRk R . AIICE ThAE H T
(CFU) A1 10B WHER AT E ML TR, %l | CFU N EFZEIEA 10B
(R348 BRI o A 28 TE YR n Il IS = = SR S IR B 3 A G B4, GW2ANR
Z5 FPGA 7= il $2 4t 1 328 14 P I b X 48 B2, K2R BRI, 4 = B 2 A,
DL G T4 . YRR RTS % 3.7 e, 3.8 K&k, 3.9 & RE B,

3.2 Memory
3.2.1 SDR SDRAM

DS961-1.0

i

S [A]: 5.4ns/5.4ns

PR . 166MHz

BIEAIH: 32bits

75 & 64M bits

BBz (s

PRI K 2R 45 44

R NI ER (512K x 32bits x 4bank)
AT TAT 2%

— HHbhESEE kR A SEIR . 2 B 3
- REKE: 1. 2. 4, 8 FEH
- R AR B ] R AR
- RREHRFEINEE

- RRAFIEIhRE

T BRI RE

E SR E

4,096 Fill#7 i #A/64ms

3.3V+0.3V ftHiHE ¢

8(51)




3 ZMN A

3.2Memory

e LVTTL¥01
E!
S E B K 4-2,
R

GW2ANR %71 FPGA 7= 54 il 1) SDR SDRAM & —NaEd ) CMOS
[F20 DRAM ith Fr, & A 64Mbits. A FEELFEIYAS BANK, 4 BANK K/
A 512K x32 bits, 571> BANK H 2,048 17 x 256 %1 x 32bit [FIAFfEFEF1 2H ¥ .
YRS E A B EER R, P R E R AR A B AR kA R
7], SDR SDRAM #R ¥ B A8 K 2T 2w F 5 NBGE H . BRERN 75 240G
e BEE A, AN E T DL T e B B R I B E BB B E R R K CHF 1.
2. 4. 8 E A, "LAEgmFEMA T Aa P EiERE. REE BT
HIJRESe i B AT T L, TR AE R R A W55 5. SDR SDRAM #i
HEA SR ThEE M BRI ThEE, oAb, BSR4 T PR AR, H e L
P A IS I Xl RS EIA B A

SDR SDRAM # [k H H 4 3.3V, %4 SDR SDRAM [ BANK Hi,
JE B E R 3.3V, HAIERES% 4 A E>4.1 TEXM>E 4-2.

B SR R ERAE IP Core Generator 3245 N #k/4ME ) SDR SDRAM
AR 1P, IR E 1P AT LA E 3h 58 i SDRAM I, #E, H3h
TSR, P f IR 2 1013 S i R R ED o], VRIS B 5%
IPUG279, Gowin SDRAM £ 74125/ /7 15 5 -

3.2.2 NOR FLASH

DS961-1.0

i

® 32Mb fFfig = [A], 401 256 F-77;
® CFFSPI;

® [ifihfiiA: 120MHz;

® U FRELEITIEN 8/16/32/64 F KR
® RIS R

- AR E AR NS R
- TRRESRE R

® Min 100,000 % F2/4#

® UV g R PR R A

- TYRFERTE: 0.7ms;

- Sector #[&EfE]: 90ms;

- HeBEBRIFIE]: 0.45s;

- T ERREF ] 20s;

® RIGIMLER:

9(51)
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3 B4 3.3 Al ETIRE R TT

N
0d

Sector: 4K ¥
Be: 32/64K 75
- BERRImAR RS
® fIKIIFE:
- f5HLHIE: 35UA;
- RWTHE: 0.2uA;
® AR
- BASAME— 1) 128 ALY ID;
- 3x1024 FH KL 7 ar, AL OTP Bifs
® HEAFAEIIA]: 20 4F

3.3 AL ETIhEEHE T
3.3.1 @/

AJTC B ThAE B TG (CFU) /2 74 ik GW2ANR %751 FPGA 77 5 i A< 5t
AN CFU | A it B 1% 45 ¥ 1 (CLU) FIAR 28 35 5 ¥R 6 (CRU) 4% 4> CLU
H VYA AT i B T BE - CLS(Configurable Logic Slice)4l %, b alfic & kg
FAEERERMNTAES, WK 3-2 k.

3-2 CFU &g~ EE

-5
Carry to Right CLU

CFU

cLu

CLS3

CLs2

CRU

CLSs1

A

CLSO

Carry from left CLU
!
SERG i B BRIIHM S Fs . W 5, R i 2 SRR SR e S A

T CFU B ZiE4i(E B, il 3% UG288, Gowin 7/ /4 & 155 # 7(CFU)

DS961-1.0 10(51)
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3 B2 3.3 Al ETIRE R TT

YWk i
3.3.2 AIECEZE AT
BRI A A RE . WARBEAE B
o HAEIAMIN

HANEREZ DI E AN 4 I AEREK(LUTE), afsLilEmEgRE
ige:
- A EDREA I E R 5 M AEER R (LUTS);
WA E DhRe T ECE A — 1 6 M A B FRE(LUTS);
VUl C B DhRE A Al T B — 1 7 A B R K (LUTT);
J\ANET L & Dhie A (P54 CFU)RIBC B Uk — 1 8 I A B # (LUTS).
o HIRZHEHA

g A AR, BRI B R E AT E A (ALY), AESZELLL T IhRE:
vk 5
RS, BRI BEs AT By
Phis s, AiEARTEHE. N T RS i

- ey
o fififastRzl

AU, AT AT B P TR R 16 x 4 AL 43 AR Ui A BN LA fif
2% (S-SRAM) ok H /728 .

i1z PR FPGA BT SCRFEE ARG A SO (K5 USE DL A BEA LT fif 4
(S-SRAM) [IHIAGAL . R IRAFfili 45 (1 HE A2 X 1 S REIN € B

Al it & Thft A (CLSO~CLS2) & &5 N2 1725 (REG), W 3-3 fis.
& 3-3 CLS v F R/ ~EE

— D
—CE
—1>CLK Q—
—SR

—GSR

DS961-1.0 11(51)
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3 B2 3.3 Al ETIRE R TT

% 3-1 CLS & FERERIE S

554 0 | ik

D I AR T

CE | CLK fffiEf5 5, Al HCE Ay HL P4 b Bl P A it 2

CLK | RS S, TG E LR R BN BRI R 2

FHEE AN, TE i F IR
o L
o FLEM
SR ' e mbmp
o RHE
[ ]

A E B AL

SR EN, ARE A

o RIEA

3,4
GSR™ 11 e mumEp
o LAREEM
Q O | Zfriil
!

® [11f5*5 D HRIEF LLES A — W ECE DI RE /AR — BRI, BT BLERRE T
CRU [N . BB BEIREYOE FIREOL T, A A8 75 m] LU AE A

® [2]CFU Al fic B I AE f () CE/CLK/SR $ ] S it B ik #%
® [3]7£ GW2ANR %51 FPGA /i N ¥, GSR i EEL &R, Al CRU.
® [4]SR 5 GSR [AIF A 2K GSR A #m I
3.3.3 & FIFLTT
AR Y5 CRU BT e 3 2 A 55 /AN U7 1
o I NILEFEIIRE: N CFU MM NMG S IRt AN RILEHE .

o MZBIRIIAE: v CFU MM AL 5 SR ILESR AR, 4 CFU HE
42 \CFU Z AR LA K CFU 1 FPGA P 35 HoAth D RE A e 2 [A) R 4%

DS961-1.0 12(51)




3 LR 3.4 B N H s

3.4 ML RR
3.4.1 fir

GW2ANR %% FPGA 7= i) 10B T ZEALFE 1/0 Buffer. /0 1245 L K AH
N FRIA 26 BRYR BT = ANy W N RN, BN 10B #onfldE 1A 110 &
FI(FRiC A A F1 B), ‘EAITAT AL B R — 205 50, Wl LIE N HimE 5

Sl =
3-4 10B &= E
Differential Pair Differential Pair
_ Al _
" “True” “Comp"\ " “True” “Comp”\
PAD A PAD B PAD A PAD B
y y y
v v v v
Buffer Pair A & B Buffer Pair A & B
2 2 A A 2 A A A
—H |0 —H |0 —H |0 —H O
o &6 o 06 BB o 6 B0 b H
A A v
10 Logic IO Logic 10 Logic 10 Logic
A B A B
4 A Y
_|Zol@Q _|ZIpod@ QO _ZoZQ_JTpoXZ QO
3252 %3252 kK 32523252 K
S525v 5585 v S5E5v S.is"@ 5 v
«Q | Q@ ~+|Q «Q ~+|Q Q ~+|Q
A v A

Routing Routing

GW2ANR %% FPGA 7= &7 10B 1 ThE4F 1 .
T Bank ) Veco HL

[ )

® #f LVCMOS. PCI. LVTTL. LVDS. SSTL PAJ HSTL %&£ Ff i ~Fhr
s

o PRI NG 5 RIBIIL TN

o Rt i E 5 KB LI IE I

o JiftHiHi{Z5 Slew Rate &

o A 11O AL ST ) Bus Keeper. i/ NHiHLFH & Open Drain %t
I

o UFFHEIK

o /0 B EMEA. SDR #A L DDR £ % fif =,

KT N AR ZHEAE R, 5% UG289, Gowin 7/ 47 FEid ]
] (GPIO) M /1755

3.4.2 I/O BB
GW2ANR %% FPGA 7= i 1f) 110 f145 8 4> Bank, #1/ 3-5 flius, &4
Bank 571 1/O IR Veco. Veco ATPARE N 3.3V, 2.5V, 1.8V. 1.5V

13(51)
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3 ZMN A

3.4 % N\ AR

DS961-1.0

5 1.2V. #5 SDR SDRAM KB HL K Veex Al 1/0 BANK HLIE Veco 7
BH 3.3V, 4I5S % 3.2.1SDR SDRAM. % NOR Flash [###H,
JE Veex AT 1/0 BANK HUE Veco BB N 2.7V - 3.3V, 45 BiE5%# 3.2.2
NOR FLASH.

NFF SSTL, HSTL % 1/0 $i AAritk, A Bank B 52— Al 2
R (Vrer), FIP AT LGSR 10B N B Vrer V(2 T 0.5 X Veco),
A FRAMER I Vrer F A (1 FH Bank HAEE —> 1/0 B IIVE 9S4 Vrer FiIN) o
Veex HtHLHL R SCHF 2.5V T 3.3V,

[l 3-5 GW2ANR %%l FPGA & I/O Bank 3t REE

\ IO Bank0 \ \ IO Bankl \

ued Ol
aoued Ol

GW2ANR

oueg Ol
| ouegol |

| lO0Banks | | IOBank4 |

GW2ANR Z7%1] FPGA P2 WA Bank S HA A ErEfHEE, B
5 B R BELRN 22 43 e BEL P Ao B FE B 186 & F T SSTL/HSTL i N, 1
Bank2/3/6/7 H13 ¥F. = HIH % B T LVDS fi A\, {XAE Bank0/1 H137 £F.
AR RHE S % UG289, Gowin 7/ 47 FEidi /& # (GPIO) /151 .
P
WHFLEAER (GPIO) BRIYCIRA ZMAT 3.

ANF T 1O Hy AR EXS Veco IESK, i3k 3-2 Fios.
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3 4Efy

=
5

I

3.4 % N\ AR

% 3-2 GW2ANR A7l FPGA =@ Favit /0 (B R BH IR E

gﬁoﬁ’\%tﬂ S | Bank Veco(V) fﬂj]fﬁmﬁ% TRSRMET | R Veer
LVTTL33 B 3.3 4,8,12,16,24 2 7:.“
LVCMOS33 | #uiji 3.3 4,8,12,16,24 & o
LVCMOS25 | #iii 2.5 4,8,12,16 Py i
LVCMOS18 BA i 1.8 48,12 ys %
LVCMOS15 B 1.5 4,8 & 3
LVCMOS12 B 1.2 4,8 = @
SSTL25 | B 2.5 8 i iz
SSTL25 I B 2.5 8 % iz
SSTL33 | B 3.3 8 % iz
SSTL33 I B 3.3 8 4 &
SSTL18 | Bt 1.8 8 i sz
SSTL18 I BA Y 1.8 8 4 =
SSTL15 b 1.5 8 % &
HSTL18 | BN 1.8 8 o &
HSTL18 Il BN 1.8 8 o &
HSTL15 | BN 1.5 8 e iz
PCI33 ek 3.3 N/A & @
LVPECL33E | %4 3.3 16 % 75
MLVDS25E o 2.5 16 % 75
BLVDS25E ZEoy 25 16 % 75
RSDS25E o 2.5 8 % o
LVDS25E ZEoy 2.5 8 i o
LVDS25 Ey 2.5/3.3 3.5/2.5/2/1.25 e 4
RSDS F4y 2.5/3.3 2 i o
MINILVDS ZEoy 2.5/3.3 2 e o
PPLVDS oy 2.5/3.3 35 74 5
SSTL15D oy 1.5 8 74 5
SSTL25D | ZEoy 2.5 8 74 5
SSTL25D Il | #4) 2.5 8 5 3
SSTL33D | ZEoy 33 8 i o
SSTL33D_Il | #% 3.3 8 e 4
SSTL18D | ZE5y 1.8 8 i o
SSTL18D Il | #4> 1.8 8 i o
HSTL18D | ZEoy 1.8 8 % o
HSTL18D Il | =% 1.8 8 7 3
HSTL15D | Ehy 1.5 8 7 3
DS961-1.0 15(51)




3 LR 3.4 B N H s

3.4.3 1/O iB4§

K| 3-6 N GW2ANR %751 FPGA 7= 5 (11 1/O 38 %8 ¥ H 35545

& 3-6 /O iZ @B ~=E
TCTRL [ TCFF >
GND H
» SER _
ISI
TDATA | OUTFF > X
.

K 3-7 5 GW2ANR £7%1 FPGA 7= 5 (11 11O 3B %8 % N34

E 3-7 /O iEEMAREE
—
—
—)
IODELAY gl — N
> IEM | || IDES
Nig | Rate L Q

GW2ANR %71 FPGA 7= 5 ) 110 255 B 2 A e it B G R
EIREBR

K 3-8 FNIEIRAEEL IODELAY. GW2ANR 751 FPGA 7= 5 144N 110 #5
f1¢ IODELAY #itk, mIt4ft 128(0~127) B (IR, — B IEIRIN A 41 K
18ps.

3-8 IODELAY ;~=E

DI | R SIS I S —— DO
DLY UNIT
SDTAP |
SETN | » DLY ADJ [ > DF
VALUE | »

DS961-1.0 16(51)




3 ZMN A

3.4 % N\ AR

DS961-1.0

AT PP AR RE AR 1Y) 3

o Az,

o A=, IE IEM R — R IR sh S B E O 2R E R 2
IODELAY ABE [ T 5 N Al .

I/O 5575

K 3-9 5y GW2ANR %% FPGA 7= 110 &7 #sfiik . GW2ANR &%)
FPGA 7= BIEEA 11O B2t n] e N 2717 2% INFF. i 27 /728 OUTFF
=542 29 748 TCFF,

& 3-9 GW2ANR By I/O FE~=E

e L
R
oK
R
VE!

e CE W UifE NKHL T %% (0: enable)k i i - % (1: enable).
o  CLK A UAgwFREA BTHH Al R SR Bl % -

e SR W[ UFEANIFIEIR S K SET/IRESET 8% (disable).

o FiAran Al LLGWAR N T AT 2R (register) mifil & £ (latch) .

EUAFAR IR

HUFERREL(IEM) 2 F R BURE S i 10, FH T8 A DDR #ixXl. Wik 3-10
FRs o

3-10 GW2ANR B IEM R~EE

CLK[ >— ——1 > LEAD
D[ > IEM ] MCLK
RESET [ >— —1 > LAG

fR 2% DES KSR Higi st
BRI 11O AR AL T M B 28 DES, £&E T 1/0 BRI J5
. DES LI % A BB 1) 25 i Bh sk 4% 4. (Clock domain transfer) i fit
T AR EURE B (strobe) B N I RF Sz B B R ) . 3 2 A3
fE 2% (registers) R E i K FE
I e 3 2 R AT R Thg
® JHNEELSEN B RES DQS KRBT IR KA. HLIhREN T
DDR 1211

17(51)




3 B2 3.4 B N H s

® XfT DDR3 fifi#s O An#E, 7E15 DQS H ¥ (read-leveling) f5 X HdE HE
5| # 3 (align);

® {rifEf DDR #=, 4 DQS.RCLK T RFERT, EsHoiimik bl th 75
LAEH
4~ DQS #24}t WADDR 2 RADDR {5 5 45 [5]— AN I 5 B St 4 A5
B,
B 1L3% SER 11k
TN H ) 1O AR AL T T SR HR AL AR SER BEHL, FE T 110 BIER
77
3.44 I/O IBET RN

GW2ANR %% FPGA 7= i i 110 B 7 Fr 2 Fh TR A, &R TAE
BEEUR, /O(EK 110 Z A E 5 X)) X el IR B 5 5. fAE 5. INOUT
S5 A=A S G =8 HES).

iR

AN 10 B 3-11 frx, B ~NE5 TC. DO LK DI
HizE CRU 583 F N iRz
& 3-11 ZBERXTH /O BiEEHREE

TC |
DO | é—»—@ 10 PAD

DI <

SDR =R

AT B, SDR AR FH T 110 &F72%, i 3-12 s, wf LA
B R EEE 11O (PRI R fE

DS961-1.0 18(51)




3 LR 3.4 B N H s

[ 3-12 SDR #X T /O B REE

TCTRL D Q
CE
— >CLK
~ SR
DOUT | D Ql— e < 10PAD
O_CE | CE
O CLK | >CLK
OSR[ SR
DIN <} —
LD Q
ICE[ >~ CE
| CLK > >CLK
ISR > SR

e CLK{#fEES O_CE A1 1_CE v LAHc & Jyrs o 71 B ol A B P fd e o
o HHME'S O _CLK 11 _CLK 7] AR & N _EFH- b & 80 R Bl & .

o KMER(ET O_SRMI_SR ATLIECE ARDEA. FDEN. #PEM. AP EM
BUEA B R AR -

e  SDR T /O 174 ] LARC B A5 1 25 /7 %% 5K Latch.
iBF DDR #&#E5¢

{EiEF DDR #:F, GW2ANR R%1 FPGA 7= 5 vl L SZ R s 1 11O 3
B

K 3-13 ~i#EH DDR %\, PAD 5 FPGA W HEHEZEL A 1:2,
3-13 1/0 iZ%E /) DDR A =EE

LK ——> —> Q1
¢ IDDR Q

D —> ———>» Q0

K 3-14 i DDR #iti, PAD 5 FPGA @ H#E K N 2:1,
[ 3-14 /O iZ3E#9 DDR Hii ~EE

CLK ——»
D1 > ODDR Q0
DO —> > Q1
TX ——»

IDES4 &%

IDES4 ¥, F, PAD 5 FPGA @ d £ N 1:4.,

DS961-1.0 19(51)




3 G 3.4 i N BT
& 3-15 I/O 1238 IDES4 M\~ =&
D——» — QO
FCLK — > Q1
PCLK——> IDES4
CALIB——> > Q2
RESET —> —— Q3
OSER4 &3
OSER4 # 3, ', PAD 5 FPGA A2 HIEZR N 4:1,
3-16 I/O iZ%8#Y OSER4 i ~EH
D3~-D0 ——
TX1~TX0 —— —» QO
FCLK —» OSER4
PCLK ———» > Q1
RESET ———»
IVideo #&5%
IVideo X, PAD 5 FPGA ¥ H LI N 1.7,
& 3-17 /O 238 IVideo AT EE
—— QO
D —> ——> Q1
FCLK —— > Q2
PCLK —>| IVIDEO | — » 03
CALIB — ——— Q4
——> Q6
!
IVideo 1 IDES8/10 ¥ (5 FIAHAR /O FE I8 . dn R Bt 1/O kivtE, W 1/O I HHE ASRESEH -
TEIXFME LR, SDR 5 X AN i 5 Xk n] DU A .
OVideo 1&5%,
OVideo =T, PAD 5 FPGA H#BHHZEL N 7:1.
3-18 I/O iZ%EHY OVideo Hith mREE
D6~D0 ——)
FCLK ——>
OVIDEO — Q
PCLK —
RESET ——»
DS961-1.0 20(51)




3 4Efy

>
B

3.4 % N\ AR

A\

I

IDESS &3,
IDES8 #:i:, N, PAD 5 FPGA W&l N 1:8.
3-19 I/O 123549 IDESS M\~ E

> Q0
D —» ——» Q1
FCLK ——» — > Q2

——» 03
PCLK ——> |DES8 4,84
CALIB — > > 05

RESET ——» —>» Q6
—» Q7

OSERS ##3%
OSER8 #:, N, PAD 5 FPGA W #iZ##H % 1N 8:1.
3-20 1/0 iZ4EAY OSERS it ==&

D7~D0 =
TX3~TX0 ——— Q0
FCLK —» OSERS
PCLK —» —» Q1

RESET ——>|

IDES10 &=,

IDES10 #®, F, PAD 5 FPGA W#ZH# % A4 1:10.
3-21 /O 12489 IDES10 SN R EE

- »Q0
Q1

D——> Q2
FCLK > >3

PCLK——» |IDES10 =~ »Q4

—» Q5
CALIB ——>| 86
RESET —» > Q7
—>» Q8
——>» Q9

OSER10 &5,
OSER10 £\ F, PAD 5 FPGA WN#FZ % Ly 10:1.,
3-22 /O iZ38H9 OSER10 ¥ m=E

FCLK ———>»
OSER10 —>» Q
PCLK ———»

RESET ——>»
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3 B2 3.4 B N H s

GW2ANR %1 FPGA 7= /i % 7 memory §) 10 #2080, SCREUAE/
DU )\ {5 i R e AN A Y, f135 IDDR_MEM/IDES4_MEM/IDES8_MEM A1
ODDR_MEM/OSER4_MEM/OSER8_MEM ##{,
IDDR_MEM/IDES4_MEM/IDES8 MEM 7 # & DQS ffi ], ICLK &
2 DQS Wit 5 5 DQSR90, HARYE ICLK I ks Bl iz A 10 211
WADDR[2:0]i%#: DQS % {55 WPOINT; RADDR[2:0]i%4 DQS %
H15 5 RPOINT.
!
ODDR_MEM/OSER4_MEM/OSER8_MEM i Et 4 DQS ffi ], TCLK ##: DQS Kt
=5 DQSWO 5 DQSW270, HARHE TCLK [k Ko M 10 2 1 .
IDDR_MEM #&3%

& 3-23 10 iZ%8#Y IDDR_MEM A R=E
D—p

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

RESET——

ODDR_MEM &=
3-24 10 iZ4E/Y ODDR_MEM Hid <= E

D1~-DO

—>
X  » Qo0

TCLK ——» ODDR_MEM o1

PCLK —— >

RESET ——»

DS961-1.0 22(51)




3 B2 3.4 iy N A
IDES4 MEM #&5%
& 3-25 10 B4 IDES4. MEM $INFE=E
D —»
ICLK ———
— QO
FCLK ———»
—— Q1
PCLK ——>
IDES4_MEM |, o
WADDR —/3—>
— Q3
RADDR —/3—>
CALIB —»
RESET —
OSER4 MEM &3
3-26 10 iB48HY OSER4_MEM #aiH~a=E
D3~-DO0 —————
TX1~-TX0 ————
TCLK ———>»| —» QO
OSER4_MEM
FCLK ———> ———>» Q1
PCLK ———
RESET ———»
IDES8._MEM #&=
3-27 10 iZ48 8 IDESS_ MEM M\ <= E
D —»
ICLK ———>| ——— QO
—— Q1
FCLK ——>»
——— Q2
PCLK —> — Q3
IDES8 MEM |, o4
WADDR ——/—>
3 —— Q5
RADDR ——/—>| —> Q6
CALIB ———»
RESET —
DS961-1.0 23(51)




3 GRS

N
o3

3.5 Bk A FEHLAT i A LR

OSERS8_MEM #=R
& 3-28 10 iB3EHY OSER8 MEM i ~=E

D7-DO0 ———

TX3~TX0 ———

RESET »

TCLK — > —> Q0

OSER8_MEM |, Q1
FCLK — > -

PCLK

3.5 BURRHSBEH FRHiE SRR R

3.5.1 &N

DS961-1.0

WAPURE SN LGS (B-SRAM). ) B-SRAM 7] it & & &

GW2ANR %% FPGA F= i $efit 75 MR S M7 g2 7. X
BBt 2% VIR P AL HE S, DUATHITE R, A fEREAS FPGA BE%1) . Rl

18,432bits(18Kbits). Fizfit 5 M fEAL: Him A5 Single Port, X
i, Dual Port, £hXUi F1#E, Semi Dual Port, Hififigfiti, ROM, W
B FIFO 2217

F 85 MR SEENLA S IO P st RE B Ot 1 ORfE. DR

v
°
°
°
°
°
°
°
°
°
°
°
°
°
°

B-SRAM 4L & ThiE
1 MREELR KR 8N 18,432bits

i Bk AT 1A 31 380MHz(7E Read-before-write 13 T 230MHz)

Huuty T2 Single Port

X 1452 Dual Port

P X 1428 Semi Dual Port

RO ISAL Parity Bits

PR A7 2315 ROM

BrdE vr M 1 23 36 Aif
AR A IR YE Mixed clock mode

A VR A #HE 5 E Mixed data width mode

FEXU-5 LA 80 98 B SR 71 (€ e Zh BE Enable Byte

1E% 125 Normal Read and Write mode
4125 5 Read-before-write mode
185 Write-Through mode

TR T B-SRAM HIfE5 K I)ReiiiR .
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3 ZMN A

3.5 Bk A FEHLAT i A LR

% 3-3 B-SRAM {5 E21hgE

Ui 1 44 FR J5 A i34

DIA | A i ARG S

DIB | B i IR MANAE T

ADA | A i LR 5

ADB | B ¥ [ Huhk{5 5

CEA | A i FUN PP fS RE A 5

CEB | B iy B EAE 5

RESETA | A i A e BALE 5
RESETB | B it H & 728 E S5

WREA | A it B S ERE(S 5

WREB | B Ui /5 RefE S

BLKSELA. BLKSELB | TG T HE G 5

CLKA | A i B S I E S

CLKB | B i [ 32/5 W5 5

OCEA I A ity Vi HH 2T AE AR R RS
OCEB I B i 1 HY 23 A7 A B B RS 5
DOA o i A v o

DOB o et B o

KT B-SRAM BEZEYNE R, 7[S5% UG285, Gowin L gt SN

#(B-SRAM) /755

3.5.2 FhERELEERER
GW2ANR 271 FPGA 7= i [ HCIR 1 25 BEAL T 58 0] S04 2 b 1 50 o

DS961-1.0

B, W 3-4 s,

< 34 FEBREETIR

B vy AR 2 ity AR 2 P A5 X 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
2Kx 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
BiROER

76 B TR, B-SRAM 1] LAZE — e S5 B-SRAM #4732 80 5 #:4E
EEEETR, HBEANRNEIESAET] B-SRAM #H . TEIEFiRSRHR
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3 G R 3.5 JUIR T A HLAZ B Bk

(Normal-Write Mode) #3512 X (Write—through Mode). i th 27 /748 55 %
(Bypass)if, @t i ILAE Rl — i i BT

I F vy S 3 ) I VAR P A SRR 75 2% SUG283, Gowin JF 1 A
J$8E > 3 Memory.
MmO

B-SRAM 37X T, AT X6 P A g A0 T 454 -
® N 11 R ISR A
® N I [R5 A
® A — ANy L (LA

I B A 3 ) 11 7 i B A SR 16 2% SUG283, Gowin J5iiE
H 488 > 3 Memory.
W m AR

PR 1A S5 (RIS AN S 4 o (ER X TRl — Ao AN BE s 5 #4E
REFF A WIS, B i,

TP Xty A =X g ity 1 7 2 B AR e iR T 2% SUG283, Gowin Ji7
B 1 > 3 Memory.
HigER

B-SRAM i & il R S fig e A=l P T @ I A7 i 2 00 a4k ST A
I gm e DR WA R A7 gs . P 75 2424 ROM FH I 2%, ﬁ)\%ﬂﬁ“
WSO . TR A I g I R 58 BRI AR R A

4 B-SRAM AL B i — 1 16Kbits ROM. T H st = i 1 s 2
K] K VR R 1 2 % SUG283, Gowin JRiE ' f5E > 3 Memory.

353 iR ESBEEERLE

GW2ANR Z %1 FPGA 7= i I HUIR i S AL A7 i 2 AR ] SCREIR & 20
2 vi PERAE o 0 00 R AT D Xty R B, B2 S s o8 2 ] BAAS
A, {HFEERIEE 3-5 FF 3-6 FIHCE N,

 3-5 Wit iR &R S HIR T H I ESIR

T
L
16K x1 | 8Kx2 4K x 4 2K x 8 1IKx16 | 2Kx9 1K x 18
16KX1 * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2K x 9 * *
1K x 18 * *
E!

PRI “*7 RN ORI

DS961-1.0 26(51)
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3 G R 3.5 HUlk A B LAZ A B

%+ 3-6 KBS ERREEERBIR

5 i
i
16Kx1 | 8Kx2 4Kx4 2Kx8 1Kx16 512x32 2Kx9 1Kx18 3¢5 *
16K X l * * * * * *
8K X 2 * * * * * *
aKx4 |+ . x " . "
2K X 8 * * * * * *
1K x 16 * * * * * *
512x32 | * x , X . X
2Kx 9 * . N
1K x 18 ; s :
VL
PR “*7 BRI SCRE AR .
= a6 TH AL
3.5.4 F{ERETIRERCE

B-SRAM 15 ffifE (byte-enable) IhfE. A LU ANEE, Hitk
POEBERN )T E N T R B e 4k SR B . B/ S E AR (5 5 (WREA,
WREB), K byte-enable 2411 F T-#% 1 B-SRAM K51k

3.5.5 BN IhEERL =

BT I HUIRF S BEHLAE 6 2551 B-SRAM & T RIS E « BAN T
TS O AL AT FHORMURIAL,  FHORAS I Kt A% a0 I e, th mT DU ORAF i
s

3.5.6 ElEH#4E

o T HHUIREF A FALAF i B HR 4 N 27 748 SR A2 BN
o i A A AR AT AR RUK G T A7 AR i P sk g
o i FArarn] 55 (bypass-able).

3.5.7 LEIFR
B-SRAM 7 ¥ I I i SN 2s W] da 1tk . £ L HITFESH, B-SRAM
WTEENUIRAS, IrAEEH TN 0. IWIRASHE A T R i /i 248, ROM.
3.5.8 B-SRAM #{EHER

B-SRAM S 5 PR, 4% 2 Fhise e a0 (55 #1550 Bypass
Mode, Ji/K&kizi= PipelineRead Mode)Al 3 Fh 5 /4% =, (1F % B 1
Normal-Write Mode, E5H: Write-through Mode, i )5 SR
Read-before-write Mode),

IIR(ERN
Al A A e BN I A T A A5 AN B-SRAM 32 H Kl
FARLHER

DS961-1.0 27(51)




3 G R 3.5 HUlk A B LAZ A B

FEFRE ENAFAl A, (8 S A A o MO S Un] SERPAGE 98 2 e K 36

Ao

AR

AN ¥ PR A7y, BE PR B AE A7 25 (Memory Array) )% H .
B 3-29 im0 PhR R O Rk =R TR KL IER

ADC———— o
Pipeline

Input Memory
DI Register£‘> Array :‘> Reglster:‘> ple}

WRE ——»

w [ =

OCE
1 ADB
] Input
CLKA Register
DA C—> Input —— Memory
Register A CLKB
o — rray
j>| Pipeline |
Register |
<4—O0OCEB
DOB
DIA ——— —1DIB
ADA c——> Input || —— Input ———1ADB
WREA » Register Register |«——— WREB
Memory
CLKA Array CLKB
> Pipeline <\': ﬁ Pipeline
Register Register | 4— oOcCEB
OCEA—»
DOA DOB
Bi{EER
EFEEERN

X AN AT IR S #0E, st e R AN . BAEE A S
A3 11 6

BEHEN

FEMRET, XA AT S ER AR, B NEE o B B R %
t

FEFBERA

DS961-1.0 28(51)




3 LA A2 3.5 Julk i A BENLI b 2 B
FEMAREACR, X —ANu DA T SEAERS,  JFEREEE & B AR b
i, BANEIRSAFNFRERIG,
3.5.9 B $hiRst
£ 3-7 A H T AF B-SRAM # T 7] e F BB B 2
= 3-7 RppER R EI%R
A A = K R 5 BAy XLty AR FA bty AR
AT A Yes No No
IERESTREE T KRy Yes Yes No
g O RA S | No No Yes
LRVAinE L

K| 3-30 S T E X DAL R ARSI e AR R, BN D & — 4
PALE P . CLKA S 58] 1 im0 A AT A &7 /74%, CLKB {5540 1 iy 1
B HIFTH 2 A74%

3-30 I3 BT EER
WREA WREB
ADAL ] ADB
Input | Input
DIA [ . I I p
Register Register ——— DB

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

WREA WREB

EERHER

P 3-31 SRR 1 AE O W AR 13 5 I A AR = AN D % —
ANFeh . BB (CLKA)E 56 1 im0 A IS NEWE. 5/ 5 fige
{55 . BB (CLKBYE S 7 i 0 B L AR . b i A fE s 5

3-31 LB HER
S Input
Register |
Input —— Memory
CLKA ——»| . CLKB
Register Array

j> Pipeline |

Register |
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3 ik

3.6 Hy s T A B

8 i O AR
K 3-32 B 1 b I Bl
3-32 Bim O #hER
WRE  AD
v
|::> Input | —
! » Register | |
Memory
CLK —|
Array

oo (7] Output R
Register

]

WRE

3.6 WFESAIEER

3.6.1 &N

GW2ANR %% FPGA 7= H#8BEA F & 1) DSP BB . &= Tk

(] DSP it 77 ZZnl i 2 H P et se A 5 S A B 753K, W FIR, FFT it
4, DSP HANFFIfefaE . BRIEFHRE .. BRI A

DSP Z# F ) I)ag:

3 FhvE ) ek s (9-bit, 18-bit, 36-bit)

54-bit (1A HIZ H T

Z AN FeiL A AT R LA s ve

WAL 28 (Barrel shifter)

M 5 E S5 B & B B (Adaptive filtering through signal feedback)
B5 ] LLE 31 EE (Computing with options of rounding to positive
number or prime number)

SCAF AT A2 A A 55 e

BETT

GW2ANR () DSP BIRHFI LT B S A3 (24 FPGA RS o R4S

DSP & AN E I, 84N oot & WA FInEds (pre-adders), 4> 18
fi7 (a2 2% (multipliers),  Fl—A> =% N [FH AR GZ 1512 H HG(ALY).

DS961-1.0

K 3-33 Jy N HITAEE Y
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3 B2 3.6 HE T AL BIRR
& 3-33 DSP B8 T
AO0[17:0] BO[17:0] PADDSUB[1:0] Al[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
«g” |spip INCI17:0] “g? INC[44:27] «rw | INAL
MO e vy v
v MUXB1 RE‘E;C
REG_PADDSUB REGB1
54
18 INAL 18 INB1 INC
SBO[17:0]¢/3
PADDSUB(1] /H\)
. At Pre-adder
o/ \_
PADDO ALUSEL ALUMODE

SIB[17:0]

18

SIA[L7:0]
ﬁﬁ |

REGMBO

MUXMAOQ
REGMAO 18 MROBO
/> SOB[17:0]
15 MROAO 18 MROA1
A A .
ASEL[1:0] /> [ REc.cnTu | vacue
. 2 Y \ 4 .
BSEL(L:0 \/\/ \/\/ MUXSD </ CEB]
[1:0/3> \ ) REGSD </ RESET[3:0]
ASIGN[1:0] /5> 26MO 36 M1
. , /5> SOA[17:0]
BSIGN[1.0]-75> REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOAD LOADB| MDI<<18
I 2
alusel[6:4] A‘%X—VY; alusel[1:0] alusel[3:2] Y¢—B¢VJX
PPN - 4 -
CAS 18] ,AOUT / alumode[3:0] %4 B_OUT
CASI[B4:0] /s " LOADA={INC[17:0],INA};
INC—» 3 cour /;LLJ 4 LOADB={INC[44:27],INB};
LOADA —» 2 54 g INA={MROB,MROAQ};
S I INB={MROB1,MROA1}
> ALU_OUT/STATUS /(54
RND_INIT—>| MDO/MD1
RND|_INIT-1> !
S omux e
REGOUT 5> CASO[54:0]
36
v
DOUT[35:0]
DSP fHuii MR a1 5% 3-8 i, WA F25 W14 3-9 Fis.
% 3-8 DSP imO##A
¥ LT TR REET L]
A0[17:0] | 18-bit F#E 4 A\ AO
BO[17:0] [ 18-bit £ ¥i%i A\ BO
A1[17:0] | 18-bit Ffidim A\ Al
DS961-1.0
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3 ZMN A

3.6 Hy s T A B

DS961-1.0

rARE A 73 1/0 KA Yt

B1[17:0] | 18-bit Z a4 A B1

C[53:0] | 54-bit N C
AN A, T RECER:. FIAES SIA

SIA[L7:0] | BLEER R e AT AR AR I DSP A )4 A5 5 ‘

' SOA, DSP HH M SIA 2| SOA [ LEIR Y [H]

& — AN B
AR B, HTRBOER:. NG5S SIB

SIB[L7:0] | BLEERE R e AT AR AR K DSP A (14 A5 5 ‘

' SOB, DSP HH M SIB 3| SOB [ ZEIR K [H]

& — AN B

SBI[17:0] | R Ngs AN, R

CASI[54:0] | K H AT —A> DSP #EHLT) ALU S\, FI T s

ASEL[1:0] | BN BRI AR I A S AR %

BSEL[1:0] | ek 1 B F N IEIE R

ASIGNJ[1:0] | NG5 A FFThL

BSIGN[1:0] | WMNES B/ SAL

PADDSUBIL0] | gbu%&ﬁ%ﬂﬁ%ﬂ% 5, FT R INES 2 sk

CLK[3:0] | IEGETIPN

CE[3:0] | I REAS T

RESET[3:0] | 2L, BAEY

SOA[17:0] 0 R B daf A

SOBJ[17:0] 0 ARt B

SBOJ[17:0] O A ER A, RAJT A

DOUT[35:0] 0 DSP i th i

CASO[54:0] o A;Lii iﬁtﬂ%ﬂ?*ﬁ\ DSP BT RS, Fem
RS9 e

< 39 A EFaimd
A Wi B B G 1t

AO register A0 N 27 (7 7

Al register AL Z A7 4

BO register BOFI N 77 77 4%

B1 register Bl N\ %517 2%

C register CHii N a7 {74

P1_AOQ register e TS AOKI N FF 74

P1_A1 register FRBALI NG A7 A%

P1_BO register Jr B BOIN A7 A%

P1_B1 register FRHBLNZF AT 2

P2_0 register

BT RN 75 15

P2_1 register

A TR K Ledi N\ A7

OUT register DOUT#i i 75 174
OPMODE register PR I ] 25 A7 2
SOA register AT 9% SOA HIR A

32(51)




3 ZMN A

3.6 Hy s T A B

BI/NAE
DSP B tA-S ARG, SCITn. FuRAFE A Thig.
N # A T 22 e B il i, A PN\ i -
e 147 18-hit i A\ B B SBI;
® JiAT 18-bit FH A A B SIA.
BEAN 0 N it 22 7 58 2 A7 2 A5 RN 55 B AR =
B2 SR FPGA P2 EThngs o] DAVE A DhRE B s Y, SZHF 9-bit

o7 B F1 18-bit f57. %% .
ek as

Feyk s (multipliers) . TR IN2S 2 5, FSRSZPIgRLIZH . Feikis vl LU
B HI9x9. 18 x18. 36 x 18 B 36 x 36, i N\ it Flan H diti #1729 A7 2 A
AR A — NIRRT B A

e —/18x36 JeiEs;
o 18 x 18 Tk,
o U4 9x09IfyERE,
A% B e A] PLC B % — ) 36 x 36 3eikias.
EREEBET
4 DSP %2 B oA & — A 54 {5 ALUBA, S 5] 36y 28 ThRe (33— 45 s,
i N it AL HH ity 1S S R A AT 2 AR ORI S5 B A . SZRFRI SRR S
o RVEIMHIHI B0 B A AEHE B NvEkmEIEH
o RVEINHIHI B0, B B AL C MInENRIEIEE

3.6.2 B A IE B ML C BME/BUEEHE DSP #{EIEX L &

DS961-1.0

o JEiLER(multiplier) it
e ik R n#E(accumulator) i
o VKA R InA
KT DSP BZ 45 5, i5% UG287, Gowin #7155 4b#1 23 (DSP)
H 18 E
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3.7 I

I TR M A 20 FPGA Ty M BE I B 22 ¢ HE 22 . GW2ANR #7%1 FPGA
PR R T A R I AR R 48 (GCLK), B EEE R B B, BT
GCLK #J§, @4t THMIF (PLL). &# 4 HCLK #1 DDR f7fif #84% 11
Kkt £ DQS SEWMBhETIH. R THEZI A HAEE, 5% UG286,
Gowin B 80 Z5J5 (Clock) H ' F5 74 -

3-34 GW2ANR BB iE

DLL_

I/0 BankO

o] (2l

1/0 Bank1

DLL_
RT

PLL

ueg O/l

PLL

Mueg o/

PLL

GCLK
MUX

PLL

PLL

PLL

o |

aojueg O/l

enueg o/l

LB

I/0 Bank5

D /0 Bank

3.7.2 € FHAtEh L

GCLK 7£ GW2ANR 7= & 4 R 8RR 0 A5, 4 NN RIR, B ZREA
8 /N GCLK M4, GCLK R my e i b s 45 4 FH B0 B b i N/ BRI X g AT 2%
BRUR, A8 P B Bk e N L S A o RE .

DS961-1.0

D —DQS

1/0 Bank4

I g HCLK

DLL_
RB
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3 G54 3.7 Wk

& 3-35 GCLK &R o r=E

[ [ [

ks

3000
[r=\
i

SELECTOR([3:0]

JAAVEAVAAVATANS
T TTT

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

JAAVEAVEAVATAN
T TTT

o
m

AN VAT
il ir

3000
[r=\
i

SELECTOR([3:0]

JAAVAAVEAVATAN
T TTT

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

VAAVAAVAEAVAAN S
TTTT
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3 GRS

N
o3

3.7 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

3-36 DQCE &4~ EE

CE[ » D Q
>>CLK

~ [ CLKOUT
CLKIN [ }

DQCE

RS IR ) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i, 1
K 3-37 Fio, PR Al LUEE CRU 7E PO Bl N 2 B Zh A&k, Hth
ANty B B Bl

3-37 DCS #EOTREE

CLKSEL[3:0] [ > 4>

SELFORCE S>>

CLKO S>>
DCS ——{___ > CLKOUT
CLKI[ >——>
CLK2 >

CLK3[ > »

DCS W LAECE Y L F LA
DCS rising edge &3\

RO Y Fre B B i) A e N &= 1, R B o i e e ¥
NHETE 2, P 3-38 i

3-38 DCS Rising Edge X TR FREE
CLKSEL[U] Js‘.\.’itcﬁ to clkd at next clkl rising E:IgE|

At next clkl rising edge output goes to "1™

CLKSEL[1]

CLKO

CLK1 L

CLKOUT

DCS falling edge 3\
BIVAE 2 A B B ) R BRI JE RN HRE O, ARSI FRIN Bl N BT R e
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3 SN 3.7 I
NGB, a0l 3-39 k.
[& 3-39 DCS Falling Edge #RX THBFRER

CLKSEL[U] 4 switch to clkD at nesxt clkD falling E.ng |

CLKSEL[” \ | At next clkD falling edge cutput goes to "0" | At next okt falling edge cutput goes to ™07

CLKO B [ S I

CLK1 ] ] | % | |

ckouT [T LIl 1 1 / I I

Clock Buffer &3,
AR, DCS faifh i@ i) Clock buffer.

3.7.3 HifEEA

BUAH PR 2 — i R s ] FLE , fRIFRBIAE R (PLL, Phase-Locked Loop).
FI AN S 0BG S5 1 0 PR R G 15 5 e AR A .

GW2ANR 7= 1) PLL AEELBE RSS2 0T LSRG R BP0, dad e 8 AN
A Fr) 2 B0RT LBEAT B b RO 03 1R B (5 A AN 20 0) AR EE . 2 Lh R A &%
TIRE

PLL e ) 25 #HE B an & 3-40 Fioss
& 3-40 PLL ;=&

IDSEL[5:0] ODSEL[5:0]
|
6 {6
LOCK
A4 |
Detector [ LocKk
CLKIN » IDIV —>»
PFD > —
- CLKOUT
+ —>» VCO —>» VCODIV g
ICP

CLKFB > L
> CLKOUTP
FBDIV |—»| «—| LPF |e—> PS&DCA >
>
4 4 ] D/I3V > CLKOUTD3

FBDSEL[5:0] [ s ‘:

SDIvV
> CLKOUTD
| Ja A Ja g

|
1 1 1 1

| (N

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 4t A 4R 3.7 i#
PLL ¥ 15 X 413k 3-10 Frw.
% 3-10 PLL 3 &N
o5 1 4 R (Eke] Eiipa
CLKIN [5: 0] A SE A
CLKFB LTIPAN S NELETTIN
RESET LN PLL 4= AL
RESET_P IS PLL %I (Power Down) 1%
IDSEL [5: 0] LN FEFEH] IDIVE, JuFE 1~64
FBDSEL [5: 0] | %A A1 FBDIV {H, il 1~64
PSDA[3: 0] A ARSI (TSR R
DUTYDA[3: 0] |#iA BNAS 7 723 e CF BRI A 20
FDLY [3: 0] LN CLKOUTP &35 #EiR $x ]
CLKOUT far TEAHRLAN (5 7 LU B [ ) b A
CLKOUTP s, RS A (5 7 L 1R 8 ) I B i Y
N S CLKOUT B¢ CLKOUTP 4344t (i SDIV
CLKOUTD i SRR
N K H CLKOUT u{, CLKOUTP 4347l 44 ( i1 DIV3
CLKOUTDS | Hiith S, DIV3 A N 3)
LOCK i PLL Bl fEn; 1 RR8E, 0 RnEs

DS961-1.0

PLL (2% 0 e (E 5 0] LB A5 PLL B R0 Jdm N, tha] DL @ it ¢
it A R EME S . B EME S e E RS S . PLL RS 5]
PLRANES PLL SE S0 s, a] DU 2e 2k 14 RN s
S EEEEME S AR T .

GW2ANR %% FPGA F= It PLL itk 5 %152 % % 4-18 PLL fitE=
.

PLL A% AN B8 CLKIN 3E47 75 0 38 CREARAT /040D, 1+ A 2R -

fCLKOUT = (fCLK|N*FBD|V)/|D|V
fvco = feLkout*ODIV

feikouto = feLkout/SDIV
ferp = foLkn/IDIV = fokout/FBDIV

!
o foyan ANHRINEEN CLKIN 4%
e fcikour N CLKOUT Ail CLKOUTP 44K .
o fooutn 1 CLKOUTD 4%, CLKOUTD g CLKOUT 434 b
o forp Ay PFD SAISIR, foro B/MEA T 3MHZ,
HIF] i@ 1L 14 IDIV. FBDIV. ODIV. SDIV K153 21 S I 55 5 o

PwphPE
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3 ZMN A

3.7 g

3.7.4 SRR Hh

GW2ANR %% FPGA 7= i i i id i 86 HCLK A] LS HF 110 58 i P e
B AL, & T T VRN XHIR I 8 [F) 28 BB AL d e L m vert 1, ol 3-41 Fiows

3-41 GW2ANR HCLK ~EE

HCLK HCLK
Bank0 Bankl

HCLK HCLK

Bank7 T J—V Bank2

HCLK J HCLKMUX HCLK
Bank6 81 Bank3

HCLK HCLK
Bank5 Bank4
HBRG_out_0~7 —>» HBRG_fb

HE 3-41 7 LAE D], miER e HCLK [ aa —4 8:1 i HCLKMUX
i, HCLKMUX BEXAT(T—4 Bank H ) HCLK B2 532 21| HAh AT fo] —
/> Bank |1, IXf#75 HCLK [ 1# FH 58 b =R 3% .

HCLK R LLER 45 F A FH (K S RE R R4 R o «

® DHCEN: Zh&R EEn s EReft, ThaedlT DQCE. "IahasH
FT I A i i 5 5

® CLKDIV/ CLKDIV2: g horitss, &4 Bank & —1>
CLKDIV. 4= B Nt Al — B 40 it e, FHT 10 248 TAE
P

® DCS: ZhZHIREN phEFEds.
® DLLDLY: ZhZS3EiRismsit, ML M B B B 5 5 .

3.7.5 DDR 7F{i#25#Z O ETE DQS

DS961-1.0

GW2ANR %% FPGA 7= i i) DQS EFRALE T 4 N K Thhe sk 52 #F DDR
174 28422 U B b 75 3K

® It DQS fiN, HHEILH BB 1/4 L
® I NZAF AL S HRET

o NI EHERIEIRAIES

® JE{ft DDR #i 8l {5 5

® 7 ¥F DDR3 5 Hi JE % il

DQS A 3 A TAEM, FR AR 10 B O K, K 3-42
FIi7R o
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3 ZMN A 3.8 K&k

[# 3-42 DQS ~=H

DQSIN[ >
PCLK [ >
FCLK [ >——

——____ > DQSR90
READI[3:0] Dﬁ Q
RCLKSEL[2:0] :>73A L[> DQSWO
DLLSTEP[7:0 :>7A
7o) 8 DQS -~ [ DQsSW270
WSTEP[7:0] :>78L o
RLOADN [ > e [ > RVALD
RMOVE [ > | :
e 81 [ RBURST
WLOADN [ > - RFLAG

WMOVE [ >——
WDIR [ >——
HOLD [ >——

RESET [ >——

— 1> WFLAG

CDRCLKGEN

CDRCLKGEN HIRZfFrEid m b N, 11 SGMIl. HMIERA
—/> DQS Al CDRCLKGEN.

CDRCLKDIV
B Eh ik B, Thag 5 HCLKDIV 251U,

3.8 &

YE % CRU B kb 78, GW2ANR R7%1 FPGA 7= it 7 RIEFE 1)
KTV, EHTRP. effige. EEMBEESBEMNES.

39 /EEN

GW2ANR %% FPGA P B8 E& — MRS RE BN, HiEE
BRI N EE s, nTRERSEN SRS BN, CFU A /O F 31 s
SOCTNDY i RYA TR

3.10 fmizEc 2

GW2ANR %71 FPGA 7l 47 SRAM #ifs, Kk, Fk FHGFHEER
BN R E R SO RIS . MR, P AT DARYE B B 7 SRR G & EE S
PARAEAE SRS Flash F1. FHLE, GW2ANR 2848 AR Flash Hisz B D B %k
P55 SRAM 1,

GW2ANR Z %1 FPGA 7= &b 1 s Fplb Fd H 1 ITAG BLE A, b
Y EE T SR Y GowinCONFIG L B : SSPI. MSPI. SERIAL
M CPU. PFEHEEHESE UG290, Gowin FPGA /213 45 F2H B FH
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3 ZMN A 3.11 A TR

3.11 A &R

GW2ANR %71 FPGA F= Nk T — A N iedk, g 48 MSPI
YRR A ER AL BPYE, AR R ik 3-11 AR

< 3-11 FAEIRAVH L SR T
A GBS B AR K iz
0 2.5MHz* 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZ?
e

(1] A SRR BRI i A% S 2.5MHz. .
e [2]125MHz Ai&EH T MSPI Zrfets st

Fr A dedRIE T DO P st R R B, B RCE LIRS, rTLGRE
275 64 R BRAIA . day IR AT LGB a0 R 2 U A 2

four=250MHz/Param.
H % Param NALE S5, UM 2~128, HCEHEE
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4 BRI 4.1 TAE%AF

S

!

TRVUAEAERE I AR S A B AR Y0 B P9 A P v s 3, i R AR 2% e AR ) ) A A ik 2
%, s P A CRIEIT a5 01 #R RE AL ) TAR 5 e ARV B A 00 T 1R TAE

4.1 TE%H

4.1.1 &3t Em Ko
* 41 B HmAIEE
E ik B/AME | B
Vee ZHLE -0.5V 1.1V
VeepLl R EEINEENEN -0.5V 1.1V
Vceo /0 Bank H1i H % -0.5V 3.75V
Veex T B FL R R -0.5v 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature g5 -40°C +125°C
412 #EEFETIEEHE
=42 HETAEER
Z R Eji:B2) wR/MA T ON|
Vee 1% 0.95V 1.05V
VeerLLix Fr 1AL FL L R 0.95v 1.05v
VeePLLRx 1AL FL R 0.95v 1.05v
Vecox I/O Bank HiJf 1.14Vv 3.465V
Veex EHITILENES 2.7V 3.465V
g5 im (%) . .
Tacom Junction temperature Commercial operation ocC +85¢C
g (T 2R) . .
Tano Junction temperature Industrial operation -40C +100°C
!

DS961-1.0 42(51)




4.2ESD

an)
(alay

4.1.3 R EARIZE

ASTF) 2 28 FO VR AR AL FE HE R 1S R 5% UG962, GW2ANR-18 #/F Pinout F /.

= 4-3 HFE EARIE

H R

ik

/ME

JAUME

TNt

TRAMP

HLJR FL R TR
(Power supply ramp rates for
all power supplies)

0.01mV/us

10mV/us

4.1.4 IERIFHE
% 44 BIBHRIEM

e

ik

& AF

I/O M

TN El

lns

RIS e

(Input or 1/O leakage current)

0<Vn<Vi(MAX)

I/0

150uA

lns

RIS e

(Input or 1/O leakage current)

O<V|N<V|H(MAX)

TDI,TDO,
TMS, TCK

120uA

4.1.5 POR 14
%% 4-5 POR B [EHRE

EX

ik

B/IME

SON|

POR LM

Power on reset voltage of Vcc

0.65V

0.85Vv

4.2 ESD 1% &E

% 4-6 GW2ANR ESD - HBM

DS961-1.0

a

GW2ANR-18

QNS8

HBM>1,000V

% 4-7 GW2ANR ESD - CDM

a

GW2ANR-18

QNS8

CDM>500V
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4.30C M A

4.3 DC S 4514

4.3.1 #FTIEEE DC BSFiE
& 4-8 HETIESEEA DC RS HFE
ZFK iR A BME | M| BORME
ol 110 i NI Bk (Input or | Veco<Vin<ViH(MAX) - 10uA -
I/O leakage) 0V<Vin<Veeo - 0.01uA | -
11O EFiHLii
lpu (/0 Active Pull-up 0<Vn<0.7Vceo - -100uA | -
Current)
1/0 i HLR
lpp (/0O Active Pull-down ViL(MAX)<Vn<Vceo - 100uA | -
Current)
cl I(/I%E?Z):;)acitance) SpF 8pF
Vceo=3.3V, Hysteresis=L2H | - 240mV | -
Vcco=2.5V, Hysteresis=L2H | - 140mv | -
Vcco=1.8V, Hysteresis=L2H | - 65mV -
Vcco=1.5V, Hysteresis=L2H | - 30mVv -
Vceo=3.3V, Hysteresis=H2L | - 200mv | -
Vs ‘i IR i (Hysteresis for Veeco=2.5V, Hysteresis=H2L | - 130mV | -
Schmitt Trigge inputs) | Vco=1.8V, Hysteresis=H2L | - 60mv | -
Vceo=1.5V, Hysteresis=H2L | - 40mV -
Vceo=3.3V,Hysteresis=High | - 440mVv | -
Vcco=2.5V,Hysteresis=High | - 270mvVv | -
Vcco=1.8V,Hysteresis=High | - 125mv | -
Vcco=1.5V,Hysteresis=High | - 70mvVv -
4.3.2 BSHR
* 49 BSHR
2 FK B ARy A HRE
lcc Core HLJFHLIR LV flA GW2ANR-18 35mA
loex + loco Veex E_B/J?Eﬁ/}ﬁ + /O Bank HLJfHLI LV Ak GW2ANR-18 60mA
(Veco=3.3V)
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4.30C M A

4.33 I/O HEFTIEFRH
3+ 4-10 I/O HFETEFM
475 M XTRIAY Veco(V) NI RIAY Vrer(V)

w&/ME BRI IZPNEN w/ME BRI IZPNEN

LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 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 1l 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_11 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.465 1.3 15 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 15 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 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D 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 3.465 - - -
SSTL33D_I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D_lI 1.71 1.8 1.89 - - -

4.3.4 Big 1/0 DC BB 5454
# 4-11 B 1/0 DC R SHE

‘ AT ‘ ViL ’ ViH ‘ VoL ‘ Vou ‘ lov ‘ lon ‘
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4 SRR 4.3DC LSRRI
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 8
'Ex(T:'TV'L(;??’ -0.3V | 0.8V 2.0V ey O Veco 04V iz iz
24 | -24
0.2V Veeo-02V | 01 |01
4 -4
8 -8
LVCMOS25 | -0.3V | 0.7V 1.7V sev O Veeo 04V T
16 | -16
0.2V Veeo-02V | 0.1 | -01
4 4
0.4V Veeo 0.4V | 8 8
LVCMOS18 | -0.3V | 0.35x Veco | 0.65 X Veco | 3.6V o 12
0.2V Veeo-02V | 01 | -01
4 4
LVCMOS15 -03V| 035xVeeo | 0.65x Veco | 3.6V O Veco 0.4V g -8
0.2V Veeo-02V | 01 |01
2 2
LVCMOS12 | -0.3V | 0.35x Veco | 0.65 X Veco | 3.6V 04V Veeo 04V 4
0.2V Veeo-02V | 01 | -01
PCI33 -0.3V| 0.3 x Veco 05xVeco | 3.6V ?/jcz 09xVeeo | 15 | -05
SSTL33 | | -0.3V| Vrer0.2V Veeet0.2V | 3.6V 0.7 Veeo-1.1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Vaget0.18V | 3.6V | 054V | Veco-0.62V | 8 8
SSTL25 Il | -0.3V| Veer0.18V | Veeet0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vaer-0.125V | Vage+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Veer-0.125V | Veert0.125V | 3.6V | 0.40V | Veco-0.40V | 8 -8
SSTL15 | -0.3V| Vaer-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 -8
HSTL18 | | -0.3V | Vggr-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 8
HSTL18 Il | -0.3V | Vrgr-0.1V Veeet 0.1V | 3.6V | NA NA NA | NA
HSTL15 | | -0.3V | Vggr-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vrge-0.1V Veget 0.1V | 3.6V | NA NA NA | NA
4.3.5 4 I/O DC BB S $§1¢
£ 4-12 4 1/JO DC BB S
LVDS
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4 BASKRE 4.3DC F A
SRR ik TR 2% A o | MR K | A
R
Vina,Ving (Input Voltage) 0 - 2.4 V
AR R Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 005 |- 235 |V
s e O\ | , : Difference
Vo ﬁﬁe f”%\d')] iR (Differential Input | govcon the Two | 100 | - - mv
Inputs
78 e Power On or
In i N\ HI (Input Current) Power Off - - +10 HA
i H1 v FELF-(Output High Voltage _
Vo for VOP or VOM) Rr=100Q - - 160 Vv
K HL S (Output Low Voltage _
Vou for VOP or VOM) Rr=100Q 08 |- - v
7% B by 1y HBL IR (Output Voltage | (Vop - Vowm), Rt =
Voo Differential) 100Q 250 350 1450 |\ mv
G A S S N A N
AVop (Change in VOD Between High - - 50 mvV
and Low)
Vos 1 (Output Voltage Offset) (RVTOQ 1800\/0“”)/ 211125 |1.20 1375 |V
i %2V A5 4F, (Change in VOS
AVos Between High and Low) ) ) 50 mv
—_ AN
s B poo SOVPRERLL T s ma
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A W 4.4AC FF R
4.4 AC FFR451E
4.4.1 CFU FF <45
& 4-13 CFU R ES%
TSN e
4K ik — AL
Min Max
tLuta_cru LUT4 ZE5R(LUT4 delay) - 0.337 ns
twrs.cru | LUTS ZEIR(LUTS delay) - 0.694 | ns
twre cru | LUT6 SEIR(LUTE delay) - 1.005 |ns
tLuT7 cru LUT7 #Ei5(LUT7 delay) - 1316 |ns
tLuTs_cru LUT8 #EIR(LUT8 delay) - 1.627 ns
¢ B LI 3B ZF A7 f fan N ] (Set/Reset to | 0.93 ns
SR_CFU Register output) .
I e 38 5 A7 4% 4 HH S E] (Clock to Register |
tco_cru output) 0.38 ns
4.4.2 B-SRAM FF &4t
3k 4-14 B-SRAM B FS#
- HEER e
%iie
E S fhis Min | Max | 0
. I b 381 152 b ik /% 4 ey H P TE] (Clock to | 255 | ns
COAD_BSRAM output from read address/data) '
. I b 31 55 A7 &= fa 4 5 A (Clock to output | 028 |ns
COOR_BSRAM from output register) '
4.4.3 DSP FFX 454
< 4-15 DSP RS %
- HEER e
%iTe
4 ik Min [ Max | T
¢ I 1%\ 27 A7 2% 1 18] (Clock to output | 2 40 ns
COIR_DsP from input register) .
. I B B 7K & A7 A% 1IN ] (Clock to output | 120 | ns
COPR_DSP from pipeline register) '
¢ I 1% tH 27 A7 4% 1 18] (Clock to output | 042 | ns
COOR_DSP from output register) .

DS961-1.0
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4 BRI 4.5 YmFEiE D bt

4.4.4 B#F0 /O FrbFiE
= 4-16 IMEPFF LA
. ) -8 =7/ -6 o
SR PO | 28 : : : B
Min Max Min Max | Min Max
Clocks TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
g'er‘l'al';UT'P'” TBD |TBD |TBD TBD | TBD | TBD | TBD | TBD
General VO Pin | 1oy | 1oy | 1gp | TBD | TBD | TBD | TBD | TBD
Parameters
B =
4.4.5 R A@RIRF <514
+ 4-17 FA RS M
2R | W x/IMA LA PN
; mm R H A (0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
M s HRA I #91#(-40 to +100°C) | 100MHz 125MHz 150MHz
tor iy 8k Duty Cycle 43% 50% 57%
topyr | HHES 8T Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
2 (4
4.4.6 FIHEIAF ST
# 4-18 PLL 5423
R A LR /IMA YN
CLKIN 3MHZ 500MHZ
Co/8 PFD 3MHZ 500MHZ
c8/17
A6 VCO 500MHZ 1250MHZ
CLKOUT 3.90625 MHZ | 625 MHZ
GW2ANR-18
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C7/16
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ 500MHZ

4.5 Rtk O FiRE

GW2ANR %% FPGA 7= i GowinCONFIG Bt B B R 145 : MSPI R,
SSPI . CPU #z{.SERIAL =, FE4IZEHE 2% UG290, Gowin FPGA
FEan i FE A B FH
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5 BT IRE R

5.1 84

5.1 sgtFar&

5-1 S8R5 % - ES

DS961-1.0

Product Series
GW2ANR

Core Supply Voltage

LV 1.0V

Logic Density

GW2ANR - XX XX XXXXXX
T T

5%%14% BiER

ES
L Optional Suffix
ES Engineering Sample

18 20,736 LUTs

5-2 et ip 75 5% - Production
GW2ANR - XX Kﬁ XXXXXX C7/16

Product Series
GW2ANR

Core Supply Voltage

LV 1.0V

Logic Density
18 20,736 LUTs

AR —
[ERI&34

FI

Package Type
QN (QFN88, 0.4mm)

-

L Tem perature Range

C Commercial 0°C to 85C
| Industrial -40°C to 100°C
Speed Grade

6 Slowest

7

8

9 Fastest

KT SRR E R ENRRGEE, 1§52
R 38 56 20 () /1N B8 06 © (Littlie Bee ™) 5 1 2 A1 15 B 5 I 348 13 35 S ) o

T2 PR A T B A5 2SR L WUAR BRI, W CO/I8, C8NT7 &5, i 1 ik % I 2 Tolv 2 bR,
O 5 A] DA B35 2 3 2 o B2 R (DA RS LR (C) o Dk 2 B
L 85°C, T LIRS Fr an e i b 2% S R R i ) 8, AE Lk N

R EESNN T

Package Type
QN (QFN88, 0.4mm)

2% 2.2 PP BYER.

& 100°C,
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5 BT (L 5.2 B EP TSR

5.2 B FE R ARIR Rl
o SRR AR R S T A AHE R, K 5-3 Frs.
& 5-3 ¥ RARIR R G

) ]
GOWINESE GW2ANR-LV18&—— Part Number
part Number — QNS88C7/16
a[;t umber GW2ANR-LV18QN88C7/16 YYWW Date Code
ate Code —»YYWW —

Lot Number — |y UL LLLLLL LLLLLLLL L« Lot Number

E!
LG EPE—4T 558 474 “Part Number”,
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