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0[0.0176663 0.015736 8 |
< N 10013227 0.011802 6 o

:'1 Import
271 JATBRRY \ﬁ fir2_trl V| E

D top_design.qpf
D top_design.qsf
[} top_design.vhd

B coeff_fir_Skhz_100Mhz_matiaab_fda_gen td
Hdo
[ incremental_db

b3 b3
b VTR I coeff_fir_8khz_100Mhz_matlaab_fda_gen.td I
DrA DAL FA) [TATHI 7 =

(X 4-4] ZE#HT—2OERYAA D

]
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lImport] RAEH)YHI LT, AvtE—CBEEDEEE. (0K RIDI)yIEITIEIZEY. K 45 D&
SITY—ILHBRET —2EBYIAHET,

T

® Co-efficients Succesfully Imported

~
Filter Specification | Coefficient Settings |  Coefficients | InputiOutput Options | Opions_|] =
importfomfle || Exporttofiie=
Banks Frequency Response | "Frequency Response (Phase) | Impulse Response |
0 0
25
50 N
/ / / TN
s N =< )
Q ml‘ U S s r\], N \
-100 Y/ ‘ It | ’ \
=125 |
3 150
g -175
geoo
225
250
275 L
-300
325
] 5 10 15 20 25 20 35 40 a5 50
Frequency (MHz)
— Floating point — Fixed point
Coeff No. Original Value Scaled Value Fixed Value
ojo Al
10,0004
2[0.0014 0012425197
3)0.0032 0028992126 v

(K 4-5] HREHET—2DEYAH

® Point:
COEE FERNT IAHILIDSFHT=IZEYIAARERARIZEELET .

A\ EE:

TXARRT7ZAIIZ ARET —2 -y BILIEE . T OFRBUNVELTRYRAENET

. coeff_fir_8khz_8MHz_100Mhz_matlaab_fda_gen .txt - AEM& 2478 : AvbATEES 8 MHz D 74 ILAHE Y~

T71IUF) \BEE) FHO) FTRV) ALT(H)
0,0.0004,0-8Q14,0.0032,0.0055,0.0085,0.0119,0.0157,0.0199,0.0241,0.0285,0.0328,0.0369,0.0407,0.

1178 : AybA 7B K 8 kHz DI LA FE S Y l

0,0,0.0004,0.0 .0021,0.0025,0.0014,-0.002,-0.0075,-0.0139,-0.0189,-0.0182, - 18,0.0052,0.

AT f/-‘._‘_’\‘ /~__“ AYa Vi \
LS T R |

E% VANZ/ XY l:fiﬂﬂ&l

Frequency (MHz)
ot — Fired pont

(E 4-6)] ZET—2DERYRAH )
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5. 214JL2—HEDIEE

Filter Specification 30 %2IRLFET . Filter Settings ¥&D Filter Type 1Z1E. TILEF I - A_1—M5 Single
Rate ZZRLFET . COEHDOBITIE. MBI TN F—OMEIE TN E—ELTIEFERLEGLDT,
Interpolation Factor & Decimation Factor [&. ZNZh 1 [ZERELET . Fy+~/LE Numberof Channels 3.
1 ITEELET,

J" Filter Specification | Coefficient Settings | Coefficients
|' Filter Settings [' Filter Settings )
Filter Type: gle R Filter Type: Single Rate  |v|
Interpolation Factor: 1 Single Rate |
Decimation Factor: | : Decnmatngn
Interpolation
Max Number of Channels: r Max Number of Channe|s: | oo pote

[ 51) Z4)L8—BRED/S5A—4%FE @

Coefficient Settings 27 %&RLE T, Coefficient Option &P Symmetry |& Non Symmetry Z2IRLET .

L-th Band Filter [ All taps %#iRLFET . Coefficient Scaling & Auto Z3FEiRL . Coefficient Data Type &
Signed Binary Z#&RLET,

rFiIterSpeciﬂcatinn rCnefﬁcientSeﬁings rCnemcients Ing

| Coefficient Options
Symmetry: |Nnn Symmetry | |

L-th Band Filter: Alltaps |
Coeflicient Scaling:

Coeflicient Data Type:

Coeficient Width:
Coefficient Fractional Width: hits

(K 5-2] Z4IL5—BEED/S5A—5BE )

FIRII (X, RET—2EBHITHREL T FPGA [IREITHEHLD T, MYRAARRET—21L., IBELEZE
wMETRIFAIAEASEH U= 8UEI SRR —) U5 L=, BIE/Mkm (B8 1ITEShE T,

® Point:
MATLAB D71 JLA—FEHTY— LN ER L= R ET —2 1. MR LU T ORIETRIRT 5716, iF8)/)
HarERAINET,

® Point:

BHIE. MELIT OHTA 0 DEE/NMURTY

L
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Coefficient 37 % &1iR1% . &SI Frequency Response (Magnitude) 37 % EIRLET , TI74I/Lk 8 EVhDE
EINE DRI T —ZMFIZRT—1) T U4, F-$RD Floating point TRIRSNTNVET
BRI DERR Fixed point (X, RT—) 7 SN Z8NEDRT —42% ., B/ SITBRELT-
1D T,
EwMMEZIEOL CEIE/MNUSZZEI/MURITA DT A K512, FEET, BRERBRISEDTHESIZFAEL
EX I

Coefficient Bit Width :8 |[ZEFTE = ZREHAEBETE/NAE 8 EVFDBES (TIA4ILE)

Frequency Respanse | Frequency Response (Phase) | Impulse Response

Filter Specification Coeflicient Settings Coeflicients I
o
[* coefficient Options s
Symmetry: Non Symmet =0 7 ;
) ymmety 7 | \ mmmﬁﬁm
| I ! \ / l‘ y Y

L-th Band Filter: 100 ‘ | [ .
Coefficient Scaling :E: ’
Coefficient Data Type: gngmjamaw—\,| 25

I Coefficient Width: g |Dns I g;g:

250

Coefficient Fractional Width:

275
-300
325

25 30 35 40 45 50
Frequency (MHz)

=)
«
5
o}
£l

[ Floating point — Fixed point

(K 5-3] FZHT—2DEYMEDIEE @)

Coefficient Bit Width :10 |ZE%F — ZREHEE/ME 10 EVEDIGE

Fi R Fi R (Phase) [ Impulse R
Filter Specification | Coefiicient Settings | Coefficients | Inp e Resnanse L O i
o
[~ coefficient Options 10
20
Symmetry. Mon Symmetry 30
L-th Band Filter: Alltaps -
" N o 60
Coefficient Scaling: Auto [ 8 VA AN
: - w 9 ATane
Coefficient Data Type Signed Binary ~ £ o0 ‘ P
I Coefficient Width: 10 |bits I gﬂﬁ ( ‘ ‘\ H ”
-120

Coefficient Fractional Width: hits a0

5 10 15 20 ES 30 35 40 45 50
Frequency (MHz)

|— Floating point — Fixed point

(X 5-4] FREHT—2DEYMBEDIEE @
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Coefficient Bit Width :12 |ZE8F = ZRBOBEIEE/IHE 12 EvEDIEE

Frequency Response [ Freauency Response (Phase) | Impulse Response

Filter Specification Coefficient Settings Coefficients | |
[~ Coefficient Options 0
-20

Symmetry: Mon Symmetry 30
L-th Band Filter: Alltaps |+ i;s
Coeflicient Scaling:

70
Coefficient Data Type: Signed Binary w E rr":" ‘Hifr\
I 1
Coeflicient Width: 12 [oits | e i
Coefficient Fractional Width: bits 120 ’

‘Magm.lde(cB)
EEEE

0 5 10 15 20 B4 30 ES] 40 45 50
Frequency (MHz)

[— Floating point — Fixed point

(K 55) FHET—2DEYMEDIEE )

Coefficient Bit Width :15 |ZE%F — BREBOBEEHIEE/NS 15 EVEDEE

Filter Specification | Coefficient Settings | Coeflicients | | DR rosta Rosoonss Phass) | immuise Respense
[ Coefficient Options 10
Symmetry: MNon Symmetry | gg
L-th Band Filter: Altaps [ o
-50

Coefficient Scaling: Auto T 0
g5
Coefficient Data Type: Signed Binary v| ‘S -80 /
b -90 1
| coeficient widn: 15 loits | 81 ﬁ. i
110 I
Coefficient Fractional Width: bits 120

0 5 10 15 20 E 30 35 40 45 50
Frequency (MHz)

— Floating point — Fixed point

(K 56) F#HT—2DOEYMEDIEE @)

COEHTIE. FBAEE/NER 15 EVCRELIZISEDRMEEERALET,

L
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6. AHALHRDETE

Input/Output Options 37 %EiR%&. ZOEFRITIL Input Options D Input Data Type 1= Signed Binary %
ZIRL . Input Bit Width 121 12 ZHELET,

rFiIterSpeciﬂcation rCGefﬂciemSettings rCGemcients rlnpuUDutput Options Implementation Optig

~ Input Options
Input Type:

bits

Input Width: 12
Input Fractional Width:

(K 6-1] T—2ANESITHT HERE

CDIREETIL Output Options Y@ Output Full Bit Width 1\’ L—7rohSh1-4REET 33 ZRL TSI E
DR TEE T, COMEIL. B DL FIEXTEMLIFR. Coefficient Bit Width % 15 |Z3EFELT-EE(C
Y—ILNBEIREELIZEYMETHY . H AT —2DDMREENRKRELGYFET,

Coefficient Bit Width DEXEEERT H&. CDELEBLTERINTE T,

CDEFTIL. Output Data Type % Signed Binary |ZFETELET

= Qutput Options
Cutput Type: |Signed Binary e
Cutput Width: 33 hits
Qutput Fractional Width: 0

Specifies whether to truncate or saturate the most significant bit (MSB).:
MSB Bits to Remove: o ]
Specifies whether to truncate or round the least significant bit (LSB)..
LSB Bits to Remove: CI

outWidth: 33
CQutput Full Fractional Width: 0

(B 6-2] T—2HAESITHT BRE
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7. HAEYMEDTYHL Lin%snE

AT —RITHLT, BEITELT, GV TOADMELE DI TS, EvkOYIYHLER, T4
F—AAMEHIET BT ENMRET  COFRTIE, 33 EVFOHNT—HDS5,9 EvhEND 20 Evb
BHIZ$H3 12 Ewbg, HAR—MIYIYH S HIEERY EIFES,

ZORR. OIVHITEIOH A 33 EYMEOTA 8 EVMAICIEADHAIE (Round) ZITLVET , Ff=. £
13 EvMMAlIZ(FEAFNALIE (Saturating) ZBAL T, FIYHTHEIO 33 EVMEDHAA, HIYHTEVME (C
DIHE. 12 EVMHIERELEY ) TRIRAIRLGRKNEEZBA5E . YYHLI-HAR—OEZEH I,
12 EvhTRIRATRERKIEICERZELES,

HAEYRDEIYHL

33 EvrDOR, £ 13 EVhETHR 8 EVhEHEILDT. BY®D 12 EvbEH AICRBEE S, MSB Bits
to Remove % 13 |Z35ELT. LSB Bits to Remove % 8 |ZIEELFE T, COBEIEFILT. FL—T7 IS0
T-IKBETE. Output Bit Width H 12 (CHEIRIICERINET,

[~ Output Options

Output Type: Signed Binary R

| outout widtn: 12 |
Output Fractional Width: 0
Specifies whether to truncate or saturate the most significant bit (MSB).: | Truncation |~

| wss Bits to Remove: 13 |
Specifies whether to truncate or round the least significant bit (LSB).: Truncation |«
LSB Bits to Remaove: 2 I
outiWidth: 33
Output Full Fractional Width: 0

(R 7-1] HAT—HEOTIYHL

i G5

Specifies whether to truncate or saturate the most significant bit (MSB). % Saturating [Z}&§ELT. EfHiE vk
BIDImEE EAFNNIRI R ELE T,

Specifies whether to truncate or round the least significant bit (LSB). % Rounding |Z3§EL T. FHIEvMMAID
T ENOMIBIZHRELET,

[~ output Options
Cutput Type: Signed Binary 2
Output Width: 12
Qutput Fractional Width: 0

I Specifies whether to truncate or saturate the most significant bit (MSB).. | saturating [» I
MSE Bits to Remove: 13

I Spedcifies whether to truncate or round the least significant bit (LSB).: Rounding |~ I
LSB Bits to Remove: a
outiWidth: 33
Output Full Fractional Width: 0

(B 7-2] HAT—5DiRENE

L
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8. EIRHIRE SJUREKREEDHTE

A FILCFPGAFIRIIIP A7EHEFa1— )7L

Filter Specification 20 %&{RUET . Filter Settings HETIL. LT IL-FrRILDIUT )L -L—hk-T1)LE—
ELTEREL TS D T, Frequency Specification Y& Clock Rate [Z|% 100 MHz. Input Sample Rate (MSPS) |Z
(& 100 ZAFALT.FR IAILEA—DY TG REIKE Fs=100MHz DEREESZAFET

FNUNDNTGA—RZDNTIE, COEHTIK, TI4ILEDEZERLET,

: l/FiIterSpeciﬁcatinn rCnemcientSeﬁings |/Cnefﬁ|:ients |/

|' Filter Settings

Filter Type: SingleRate ||
Interpolation Factor: |1 |
Decimation Factor: |1 |

Max Mumber of Channels: |1

|~ Frequency Specification

Clock Rate:
Clock Slack:

100

Input Sample Rate (MSPS): |100

MHz
MHz

|~ Coefficient Reload Options

[ ] Coefficients Reload
Base Address:

ReadiWrite Mode:

[~ Flow Control

[ ] Back Pressure Support

(K 8-1) EMERIKREES LTI RIRBDFRE

Ver.22.1 / Rev.1
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Implementation Option 7% FIRL T, BT HT /A R-TD73)—1E ) —RIZBEL-ERMNHEET
EFT, COEBHTIEK. TIAHILMDEEZERLET,

(FilterSpeciﬂcation rCUefﬁcientSeﬂings |/Coeﬂ'|ciems rlnpub‘DutputDption@ Implementation Options Ij
—

S ————

|' Resource Optimization Settings
Device Family: Cyclone 10 LP |«

Speed Grade: Medium [+
Memory Block Threshold: |20

Dual Port RAM Threshold: (1220
Large RAM Threshold: 1000000
Hard Multiplier Threshold: |4

[~ Resource Estimation
Mumber of LUTs:

Mumber of DSPs:

]
|| =%
(=]
~

Number of Memory Bits:

(R 8-2) E&EEDNHRE O

BTD [Finish) RE%ED")vHO LT, IP 37D HDL DERREITLET,

Cancel Finish

(R 83) EEBEEDNHE O

]
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HDL DAERMIRTLI=5. [Exit] REEI)vILET,

Generation - FIR 11 22.1

(3) Info: fir_inst Variation language : VHDL

(33 Info: fir_inst: Qutput directory : EXwkiwk221_stdifir2_trl

(3} Info: fir_inst Generating variation file Ewkwk221_stdifir2_trlfir_instvhd

(&) Info: fir_inst Generating synthesizable HOL design

(3} Info: Generating altera_fir_compiler_ii *fir_inst” for QUARTUS_SYNTH

(3} Info: PhysChanlin 1, PhysChanQut 1, ChansPerPhyin 1, ChansPerPhyOut 1,

(3] Info: “fir_inst” instantiated altera_fir_compiler_ii *fir_inst"

(3} Info: Done “fir_inst” with 2 modules, 12 files .

(3} Info: fir_inst: Generating simulation model

(i) Info: Generating altera_fir_compiler_ii “fir_inst” for SIM_VHDL

(3} Info: PhysChanin 1, PhysChanOut 1, ChansPerPhyln 1, ChansPerPhyOut 1, =
- |

(20 lefm Dimen ™ oo A asitl A e ciales OO flae

< >
Generation Successiul

| >

B

(X 8-4] RERED

£ Q

Assignments A= 1—h\i5 Settings % 1ERTR. Settings [EENG Category #&T Files Z/\AZ4A4:LT. &
81D Files ##I=. fir_inst.gip D7AILE fir_inst.sip T7AILHEMSN TSI EEHEELET,

# Settings - top_design

Category: | Device/Board... |

General Fes |

Select the design files you want to include in the project. Click Add All to add all design files in the
project directory to the project.

Libraries
¥ IP Settings
IP Catalog Search Locations
Design Templates
¥ Operating Settings and Conditi o *®
Voltage
Temperature File Name Type Library Design Entry/Synthesis Tool HDL Vers
~ Compilation Process Settings top_design.vhd VHDL File <None> Default
Incremental Compilation b fir_instqip IP Variation File (.qip) <None> Up
~ EDA Tool Settings fir_instsip Quartus Prime SIP File <None>
Design Entry/Synthesis Dok
Simulation
Board-Level
¥ Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters
Timing Analyzer
Assembler
Design Assistant
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSN Analyzer

File name: Add

Add All

Remove

Properties

4 » OK Cancel Apply Help

(B 85)] EEBEDNHRE @
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Quatus® Prime @) Project Navigator DEIZ&H 2T ILA >« A=21—T Hierarchy % Files [ZZZEL1-1. Files

A FILCFPGAFIRIIIP A7EHEFa1— )7L

WD fir_inst.qip D FIZRTEIND fir_instvhd ZNASARLT. BV IS Open HEIRLET .

& Quartus Prime Standard Edition

Ofs

Project Navigatol

4% Cyclone 10 LP: 10CLO25YU25617G
B2 top_design ™

File Edit View Project Assignments Processing Too

top_design

e
B F

fir_instvhd DFRRSINFET

iles
&' Design Units

IP Components

@' Revisions

(X 8-6] RERSED

& Quartus Prime Standard Edition

File Edit View Project Assignments Processing 1

0O rs

I top_design

top_design.vhd

1@ ®

Files

UHD

~ B fir_inst.qip
= fir_instvhd

HD

HD

ml—‘ﬂe

fir_inst/dspba

. Remove File from Project
fir_inst/dspba

fir_inst/auk_d E setas Top-Level Entity

HD

E

®

oject Navigator = Files v Qi@ ®

Files

& top_designvhd X

@ fir_instvhd X

B &8 E om0 0w %) E
¥% top_design.vhd 1 - megafunction wizard: %FIR II v22.1%
El fir_instgip 2 -~ GENERATION: XML
T8 fir_instvhd 3 -- firinst.vhd
% fir_inst/dspba_library_package.vhd 5 -- Generated using ACDS version 22.1 915
B fir_inst/dspba_library.vhd 6
:;, T P o i X 7 Tlibrary TEEE;
Wt fir_inst/auk_dspip_math_pkg_hpfirv 8 use IEEE.std_logic_1164.all;
F® fir_inst/auk_dspip_lib_pkg_hpfir.vhd 9 use IEEE.numeric_std.all;
R ) ) 10
e fir_inst/auk_dspip_avalon_streaming 11 entity fir_inst is
m fir_inst/auk_dspip_avalon_streaming 12 port (
B fir_inst/auk_dspip_avalon_streaming 13 clk m std_1 0gic = :0:§ -
" « dspi dsat hofirvH 14 reset_n in std_logic 0'; --
we fir_inst/auk_dspip_roundsat_hpfir.v 15 ast_sink_data in  std_logic_vector(1l downto 0) (others => '0'); --
B fir_inst/altera_avalon_sc_fifo.v 16 ast_sink_valid in  std_logic '0'; --
H ; . . nry-
B fir inst/fir inst 0002 ril vhd 17 ast_sink_error in Stdjog'!c,vector (1 downto U)_ (others => '0'); --
;; !r{nslfr{nsi -t corex 18 ast_source_data : out std_logic_vector(1l downto 0); -
#ie fir_inst/fir_inst_0002_astvhd 19 ast_source_valid : out std_logic; -
BB fir inst/fir inst 0002.vhd ~|| 20 ast_source_error : out std logic_vector(l downto 0) --
3 21 ;
22 end entity fir_inst;
L. L > =03 060 22

|
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FHEET, TUBBODAVREVR fir_inst % iz L GIBEREISEYIHRGELET .

@tupidesign.\thd X @firﬁinst.vhd X & Compilation Report - top_design %
n nf“h 0w "] =
2 - ﬁ"le top de51gn vhd
3 -
4 -- attention
5 --  Copyright (() 2018 MACNICA,Inc. A1l Rights Reserved.\n
6 - This code is licensed "AS Is"
7 - Please perform use of this softwar‘e by a user's own responsibility and expense.
8 - It cannot guarantee in the maker side about the damage which occurred by the ab-
9 - ility not to use or use this software, and all damage that occurred secondarily.
11 Tibrary ieee;
12 use ieee.std_logic_1164.all;
13 use ieee.std_logic_unsigned.all;
14
15 entity top_design is
16 generic (
17 w : integer := 4
18 )3
19 g port(
20 clk :in std_logic;
21 rst :in std_logic;
22
23 -- FIR
24 fir_sink_data : in std_logic_vector(ll downto 0) := (others => '0'); --
25 fir_sink_valid :in std_logic = '0"; -
26 fir_sink_error : in std_logic_vector(l downto 0) := (others => '0'); --
27 fir_source_data : out std_logic_vector(ll downto 0); -- a
28 fir_source_valid : out std_logic; -
29 fir_source_error : out std_Tlogic_vector(l downto 0); -
30
31 -- Counter
32 qd : out std_logic_vector(wW-1 downto 0)
33 L)
34 end entity top_design;
35 L
36 architecture rtl of top_design is
37
38 -- component for FIR
39 component fir_inst
40 [ port (
41 clk :in std_lagic '0'; -
42 reset_n :in std_logic '0'; -
43 ast_sink_data :in std_loegic_vector(11 downto 0) (0thers = '0"); --
44 ast_sink_valid :in std_legic o' -
45 ast_sink_error :in std_legic_vector(l downto 0) (others = '0"'); --
46 ast_source_data : out std logic vector(1ll downto 0); -- av|
47 ast_source_valid : out std_Togic; --
48 ast_source_error : out std lTogic vector(l downto 0) -
49 L ;
50 end component;
51
52 -- signal for FIR
53 signal rst_n : std_logic;
54
55 -- signal for Counter
56 signal count : std_logic_vector(W-1 downto 0);
57
58 begin
59 -- port map for FIR
60 o ud: fir_inst port map (
61 clk = clk,
62 reset_n = rst_n,
63 ast_sink_data => fir_sink_data,
64 ast_sink_valid => fir_sink_valid,
65 ast_sink_error => fir_sink_error,
66 ast_source_data => fir_source_data,
67 ast_source_valid => fir_source_valid,
68 ast_source_error => fir_source_error
69 );
L 70 |
71 -- Counter
72 [0 process(clk, rst)
73 begin
74 if rst = '1' then
75 count <= (others => '0"'
76 [ elsif (clk'event and clk= 1') then
77 count <= count + 1;
78 | end if;
79 end process;
80 |
81 -- connect for FIR
82 rst_n <= not rst;
83
84 -- connect for Counter
85 qd <= count;
86
87 Lend architecture rtl;
88

(X 8-8] RERSED

R
i
Q
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Processing *—a1—h\i5, Start %1ER#%. Start Analysis & Elaboration ZEiRLET , TRIEBEDEHEN
WIS E . T5—I2E&T 5 &K, Start Analysis & Elaboration M8 TLEY .

¥ Quartus Prime Standard Edition

File Edit View Project Assignments J@ele=sH41sd Tools Wwindow Help

Stop Processing crrl+shifi+C -

Or= D » top_de EAR T
P> Start Compilation Ctri+L
roject Navigator| +v Hierarchy > Qe Analyze Current File

Entity:Instd
v Cyclone 10 LP: 10CLO25YU25617G
» BB rop_design ™

Fx Start Hierarchy Elaboration
Update Memory Initialization File < start Analysis & Elaboration
Q Compilation Report Ctrl+R #, Start Analysis & Synthesis Cri+K

Q Dynamic Synthesis Report %2, Start Partition Merge

(K 8-9] ERBENSTE

Start Analysis & Elaboration & T %, E2 7Y AUREDFEREFITL. SDC T77AILIZE DBIARE T LT
5. Processing »*—a1—M\5, Start Compilation ZZERL T, Z)L-a /[ )LEFTLVET,

A\ EE:

CDBESZF1—R)TILTIE, FPGA DEREHARIRA RTL ¥2al—Savy F—hARNJL-22al—>
av., EV7HAY  BAIUOBMREDT7O—X, EEL. BIZELTLET,

9. F&&H

CDEREFRTHET, REAERDBIEEZENH T FRINIP ZEALI=TH AU D—EDREEE SR
ETAHENTEET,
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Revision £A B=
1 2016 £ 2 A #hi

2 2023 % 12 B FILT S ICBEL-REE T IV RIFIZRIER
*MATLAB Online [ZBEEL-NEZEM

KREBIVTFIRALOERE
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