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1. GWIN %% FPGA = fh: GW1IN-2. GW1N-2B. GW1N-4. GW1N-4B.
GW1N-6. GW1N-9

2. GWINR &% FPGA =

3. GW2A %% FPGA /=i

4. GW2AR %% FPGA ;=i
1.3 X3

B ok SR S www.gowinsemi.com.cn AT A R #E. BEHLLT
FHIESCRY :
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FPGA Field Programmable Gate Array | 3137 7] 4w [ ] F4 51
NLMS Normalized Least Mean Square | JA—{t& /N5 J7
IP Intellectual Property yIIRVAVES '

DSP Digital Signal Processing I E R
SRAM Static Random Access Memory | E#as a7 (% 7%

1.5 FARZ RS RIRE
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MHk: www.gowinsemi.com.cn
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2.1 NLMS Adaptive Filter IP 143

Gowin NLMS Adaptive Filter IP j&3: T NLMS(Normalized Least Mean
Square, H— Ak /N AT FAIE I HIE N ER AR, G EMH DSP BRI 1AL
FEBITE LA R . SCRF 16-1024 #lSk B HE RO P K ATRCE . AT RN FH 118
IS R G R E R

% 2-1 NLMS Adaptive Filter IP

NLMS Adaptive Filter IP
IP %5
® GWIN #%]: GWIN-2. GWI1N-2B. GW1N-4.
GWI1N-4B. GWI1N-6. GW1N-9
PN ® GWINR %7
® GW2A R%l
® GW2A R%l
PR H5 WK 2-2 IF 2-3,
AT A
WS Verilog (encrypted)
WA Verilog
TestBench Verilog
707 W
e At Synplify_Pro
N FH A GoWinYunYuan
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NLMS Adaptive Filter |P %) K52 3= EEAR His BT FH 8 14 1 S B S5 41
(speed grade of the devices)#fisE, WiA%] 100M.

2.4 BEF| A

it Verilog & & S8, NLMS Adaptive Filter, FX} IP (IR EAE, H
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4 % NLMS Adaptive Filter [ 10 3% L34, 10 3 DHEE 41 & 3-1 iR, 10
Ui 131 a0k 3-3-1 Fi

& 3-1 NLMS Adaptive Filter £ 11EFE]

clk ———»
————» input_rdy

rstn ——

ini ————»

NLMS Adaptive L m out_sig

s
wr_en ' Filter

i_desire >
—————® o_err

i data ————m

# 3-3-1 NLMS Adaptive Filter ff] 1O ¥ [15]%

Bl J7lA A% | #R

rst_n Input | 1 BAfES, (RHEFAR

clk Input | 1 05 5

ini Input | 1 Vit s, HT8 /BB EAREE
wr_en Input | 1 Effifefs s

i_data Input | 8-18 | IANES

i_desire lutput | 8-18 | FIAHIEES

o_err Output | 8-18 | ¥R ZE(ES, BIIERFEFERES

out_sig Output | 1 W EYS, WP RRIERE SR, AR
input_rdy Output | 1 RR— YT E AR, v B A s
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4.1 BEk

Gowin NLMS Adaptive Filter $2 it 714, L P AR 4 s2br 75 Skt
ITHCE, BARWEE 4-1 frox.

4.2 Gowin NLMS Adaptive Filter £

# 4-1 Gowin NLMS Adaptive Filter 2%

g SE L prizif H#hid

1 Number of Taps 16-1024 k=

2 Adaption Step Size | 3/4/5 BEREK (3. 4. 5 0IFER 23, 24 2
3 Data Width 8-18 idata. idesire 5 o_err HIfALTE, A SA0L
!

IR AL A, B RS KN, ATRES BT RS EAE .
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5.1 EIEE N
NLMS(Normalized Least Mean Square) Adaptive Filter, 14—t /N4 J5 H
N ERE A, RTINS RS, AR AR

y(n)=w'(n-1)u(n)
e(n)=d(n)-y(n)

w(n)= w(n-1)+f(u(n),e(n), 1)

o
_ u”(n)

f(u(n),e(n), 1)= u e(n)m

AR R T
Variable Description
n The current time index
u(n) The vector of buffered input samples at step n
u*(n) The complex conjugate of the vector of buffered input

samples at step n

w(n) The vector of filter weight estimates at step n
y(n) The filtered output at step n
e(n) The estimation error at step n
d(n) The desired response at step n
u The adaptation step size

Gowin NLMS Adaptive Filter IP S23 7 %502, LL u(n) A= 5 i_data,
d(n) NI NIHEAE 5 i_desire, e(n)NfiHIRZEN S o_err.
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& 5-1 Gowin NLMS Adaptive Filter IP SEHAEE]

i_desire
i_data = N B A A - FIRJEB 7% - HRREM = 0_err
i
R A
H—fb it 5 B
bl
NLMS Adaptive Filter IP SEEUMEE a0 K] 5-1 Fras, BAEHEEN IP 5
WA G NEIRAA g, JE4IT FIR JEUEAY, M ss R, SHAM
BESHMERITEAIM B RREE T, 5 RSN B A7 48
FAEREHE AT B 5. BJa RN At B R IREE. R
DU B NHCHE A7 it 4 v BB AT R BOCE T, 58 OB Ja T 2 R EUF
filide T, BT —IRERER IS
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A BLEN4E Gowin NLMS Adaptive Filter IP I 15700 .

&l 6-1 NLMS Adaptive Filter IN\f5 5 7 &

clk

wr_en

input_rdy

idata idataO X idatal
idesire idesire0 >< idesirel
o_erm o_err0 >< o
NLMS Adaptive Filter i A5 515 7 i & 6-1 Fror.
fEREEY, 4 wr_en AEHAERS, W out_sig BEF; X4 wr_en NG
ik, NLMS Adaptive Filter 45 A\ LI i) idata & idesire #E4T 115 (anfEl ek
B, A 12 idata0 5 idesire0 #EATTHED . ZERF =ANH8h A S, input_rdy
BEE, KRR ATTEE wr_en B A FE, oerr tBEZE, L—if
A B R R TS
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NLMS Adaptive Filter % {5 = i 7 a0 & 6-2 fiis .

LK N5 — E I 1], NLMS Adaptive Filter 1P 58 s iR 215 515,
out_sig 5 5Him, RKaHANER, FE o err FitH&E 8, Bt —EnfHE
TH S SE R ECEHT, input_rdy 15 5 him, R LEXKEZEANGS.

6.3 SHIAIBIFE

[A°4 NLMS Adaptive Filter # J& 2 K & FICE=THE, B DA SOE AR FE 2R 4R
LA . AR A e Cinput_rdy {5 SR FiED, X TEH
NEIEEAE, BS80S RAHR . E RS, AT LAEA I 3]
input_rdy $7 & 5 BN BT OEEE, T LA — AN RN . DU R
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R B RS RS Tools N, A 33 IP Core Generator T.E., 7
Math 7335 F, A LA#EE] NLMS Adaptive Filter 52 s F SECE ;. tafdi il T
HAEEEbR, i 7-1 s
& 7-1 TREERITH IP REFHE

/
Target Device: | (W2A-LVSSFGI84CH/IT | D
1

MName

'\ Advanced FIR Filter
#\ Basic FIR Filter
ORDIC

mplex Multiplier

w1 XCORR
Microprocessor System
PSRAM

RAM Based Shift Register
SDRAM Controller

Triple Speed Ethernet MAC

Information

NLMS

Type: NLMS Adaptive Filter
Vendor: GOWIN Semiconductor

Summary: The Gowin NLMS Adaptive Filter IP realizes the
algorithm. It can be used for acoustic echo can

" NLMS Adaptive Filter——————

W IP Customization

NLMS Adaptive Filter

— clk
O_em[17:0] i
—® st n
—™ini
out_Sig -
—= wr_en
=l i_data[17:0] -

NLMS Adaptive Filter fic & 51 an & 7-2 fiios .

IPUG541-1.0

File
Target Device: GYZA-LVSSPGAS4CE/IT

Create In: releaselitest_resourc

Module Hame: FIMS_Adaptive_Filter

Options

Options

Hamber of Taps: 2 =
Bdaptation Step Size:
Data Width: 183 5

Generation Config

Dizable If0 Inzertion
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& 7-2 NLMS Adaptive Filter it B 5

W IP Customization @
. . i
NLMS Adaptive Filter L
File
Target Device: GH2ZA-LVWSSPEAS4CE/TT
Create In: releaseltest_resource_mu_3_tap_37_18hsrendms_adaptive filter :]
Module Hame: HIMS_Adaptive Filter Top File Hame: nlms_adaptive_filter
— clk Options
Options
0_em[17:0] p—t—
=™ rzt_n Wamber of Taps: 32 =
hdaptation Step Size:
™ ini Data Width: 18 [+
out_sig =i

Generation Config
—= wr_en
Dizable I/0 Insertion

- _data[17:0]
input_rdy -

=g i_desire[17:0]

& &

0K || Cencel || Help

1. Al@Ei &M File Name, ECE NLMS Adaptive Filter 774 U444 K s
2. WEEk Module Name, FECE ™4 ) NLMS Adaptive Filter Ti /2 ik
ZFR
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ZA 41 NLMS Adaptive Filter 1225 W 11524 250 e Has AT 2 3R .

NLMS Adaptive Filter [} 1H Ll LA S5 44 an &l 8-1 fr 7, EHAIAHPA PLL,
Ferg R deUstbl. deUstb2. deUstb3, #i ANXdE7Ei% 2 /7% i data
memory, i NS S17# 2% i_desire memory, NLMS Adaptive Filter DA}
gy AR 74 2% out_err_gather memory 4H /%

& 8-1 NLMS Adaptive Filter £ ¥t 52445 #)

PLL

deUstb1

deUstb2

deUstb3

Example NLMS Adaptive Filter

i_data memory

i_desire memory

NLMS Adaptive
Filter

out_err_gather

memory

FEARVCT LB, SR AN S A NI S 5 A7k T A DA a8 b
P R B e AT 2 AL, WIiei & “IreR” ik, RIaedtihisir. H
SRR A H A GAO JIBUE =, B AR H] 7571527 NLMS Adaptive
Filter RefDesign.
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