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12.1.1 FIRJEW: 25 R

ud i
H(z)= 2 bz
k=0

L-1
v => x(n-0h()
=0

v(m) = x(m) *+ h(n)

i

(12-1)
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)y =h(iOx()y+ I Dx(n=D+ M 2)x(mn—=2)+3)x(n—3) (12-4
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12.1.2 ff#HDSP Builder& it FIRIEH 3%
1. M HHAREFIRIED S BETT

h(H)::C}(h(ﬂ)w(ﬂ)ﬂ—fﬁllTG;—Jj—kh(l)TG;——2)+—h{3)?ﬁ;——3)) (125
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12.1.2 ff#HDSP Builder& it FIRIEH 3%
1. M HHAREFIRIED S BETT

Chirp Signalf&t:  (Chirp Signal)

E: gimulinkF sourcesfE

Z# “Initial Frequency (Hz) " ¥4 “0.17 ; “Target time” w4 “507
Z# “Frequency at target time (Hz) 7 1®2A4 “17

Z# “Interpret vectors parameters as 1-D7 JEF

GamndfEH:  (Gain)

E: simulink®Math operationsPe

ZH “cain” WA “1277; “Multiplication” A “Element wise (K.*u)
Scopef®Ef:  (Scope)

E: simulinkFsinksE

Z8 “Number of Axes”™ F1 “27

an
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2. AMYFIRVEN: 28 i it

X rx(n]} -1 -1 |Z-1 -1 | x(ak)
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2. AMYFIRVEN: 28 i it

EH12-5 BEEI&AM FIRIEFSET

HEz)=hlzt + (222 + (327 + h(d)z™ (126



12.1 FIREF ISP AT

12.1.2 fHIDSP Builder# it FIRJESE #%

2. AMTFIRVEHE AR W vt

S E
Coi>— « | .
Xin - b
o= poss
hnl
3
— z1 r.' b
i b
Delayl Productl
{80 >

\/

hn2
T
+
7!
— Delay2 i Parallel Adder Sublractor
roduct2
L | »LE P
* znd
1'1 J e
Dela 513 Product3

126 EREEIR AR FIR EHEY

\/




12.1 FIREF ISP AT

Xin. hnl. hn2. hn3. 4. (Altbus)

EE: mltera DSP Builder™Io & BuskE

Z¥ “Bus Tvpe” WA “signed Integer” ; “number of bits” WA “9”
yniRE:  (Altbus)

E: nltera DSP Builder¥I0 & Busk

Z8 “Bus Type” WA “signed Integer” ; “number of bits” WH “207
snd . (Altbus)

E: nltera DSP Builder¥I0 & Busk

Z “Bus Type” WM “signed Integer” ; “number of bits™ 1®Hh “8”
Parallel Adder Subtractori®&#:.  (Parallel Adder Subtractor)

E: Rltera DSP Builder¥arithmetickE

ZE “Number of Inputs” A “4” ; “Add{+)subi(—)” &H “++++7
R “Pipeline”

ZH “Clock Phaese Selectioon” 1A “17

Delay. Delayl. Delay2. Delay3#&th: (Delay)

EE: nltera DSP Builder¥storageE

Z8 “Depth” WwH “1” ; “Clock Phase Selection” WA “17

Product. Productl. Product2. Product3i&Eif: (Product)

EE: Altera DSP Builder™arithemtic
Z8 “Pipeline” WX “27 ; “Clock Phase Selection” W&H “17; TiE$E “Use pLPEM”
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xinf&2H:  (Altbus)
EE: mltera DSP Builder®Io & BuskEE
Z# “Bus Type” WA “signed Integer” ; “number of bits” WA “9”
youtiZi:  (Altbus)
EE: mAltera DSP Builder®Io & Busk
Z3 “Bus Type” WA “signed Integer” ; “number of bits”™ #H “20”
x16iEER:  (Altbus)
EE: mAltera DSP Builder®Io & Busk
Z# “Bus Type” WA “signed Integer” ; “number of bits” WA “9”
Parallel Adder Subtractorf&th:  (Parallel Adder Subtractor
E: nltera DSP Builder®Arithmeticke
3 “Number of Inputs”™ ¥4 “4” ; “Rdd(+isub (-7 WA “++++7 ; EH “Pipeline”
ZH “Clock Phaese Selectiocon” W& “17
hl. h2. h3. h4. h5. h6. h7. hS8, h9,

h10. hil. hl2. hl13. hl4. hl5. hleEH: (Constant)

E: Rltera DSP Builder®¥Io & BuskE

ZH “[Number Of Bitz].[]1” ¥wH “5” ; “Constant value” &3H “z55”
ZH “Bus Type” WA “Signed Integer”
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1. FTFFMATLABIFDAToOI
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3. JEWE T

— Cursent Filles Informnation — Magrahude Respons
Magnitude Response in dB
Stnsctige: Diect loam FIR g
Ordar 15 o \ S
L] i
Sechons: 1 " i I |
Stablec ez = | |.
. -
Source:  Desgred
Fresgiency (KHZ)
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3. JEWE T

— Phase Response

Phase Response

Phaze (degrass)
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4. Bk

- b Filter Deniign B Analyibs Todl - [untitled lds "'I
Be Bt frobs Tagpels Brdos e
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— Cimant Fiter irdoomastion ——

Shuchee Descl hom FIR

Dhichad 15
Sectione 1

Stable s
Soucer  Dipsigned [Quankized]

BN DEE0- BuWE7

— Filtes Cosfficeents

=101 xj

ML sod

Qustgedoeftceniz|1]  Relpercel oethcent)l 1

Corveat comicianty & [iseea
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| Computng Response _ done
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— Filter Cioslficard

— Magritude and Phaos Resporee

Husmeraton
QuarnpedCosiiicends]1}  Relerencelosiicients(1]

0,07 374008262 3623330
Q0213483537 26147
0111861 304354207050
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0 SZEER0N 45551 781 300
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Num =

—0.0742 0.0234 0.1133 0.0117 —-0.1758
0.3554 0.8281 0.8281 0.35%4 -0.0577

0.0117 0.1133 0.0234 —0.074z2

== Num* {2 8)
ans =
Columns 1 through 10
-15% 5] 25 3  -45 =25 G2 212
Columns 11 through 1&
-25 -45 3 29 6 -15

>

—0.0977
—0.1758

212 52
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— Export To

[W’ orkspace ﬂ
— Export Az

[Cl:ueffi-:uents ﬂ

—Wanable Mames

M uner stor I Mum

[ Dwverwite Variables

ma%] Cancel | Apply |
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12.1.4 fFHFIR IP Coretx it FIRJE: 7%

Libraries
+- | AErOspace BIocKser
+§J Altera DEP Builder Advanced Blockzet
= W Attera DSP Builder Blockset
- All Blocks
- SHLab
- Arithmetic
+« Boards
- Complex Type
- Gate & Condrol
-0 & Bus
+- Irferfaces

Megatare Functions
- Rate Change
< Simulation Blacks Library
- State Machine Functions
- Storage

BEl12-22 TP Core 18315

)

P Builder BlockzetMegaCore Functions

H

1

LIUE
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fit_w@_0O

fir_compiler_wvd-
1]

neo_wl_0

reed_solomon_-
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viterbi_va_0
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12.1.4 {#AHFIR IP Corei® il FIRJEE 5%
1. FIRJEF #3t% ¥ H
2. BLEFIRIEH A 881%

[LL'@] About this Core

|; 3 Documentation
Step 1:
Farameternze

Generate

FIR Compiler
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& Parnmeterize FIE Compiler

Cosmcignts Spaciitaton - (Low FPass Sat[1]) Rate Specification
Mew Coafficient Sat “ Edit Coeflicient Set | Remove Coeflicient Set | Single Rate v
Low Pass Se1[1] [ a4 glebal clock snable pin
. Inpud Specification
Plot Option | FrediFloating CoafMiciants » Dank Background
P - ' g I [ e Number of Inpul Channels |1 »
Flosting Coeff Response Fued Coefl Response inpul Numbdr Systam
Signed Bina w
0B mece = LS |
imput Bit Width | & "
o = , |
-40 Output Specification
- Full Resolution Bit\Vagth is 21
Based on Mathod | Aclual Cosfficients s
_aﬂ |- e et e e e = e - -
Duiput Number Sysiam
100 Full Rasolution v
120
Frequancy o1 0.2 03 04 05
Fraquency Response | Time Respansa & CoeMiciant Values
Coeficients Scaling | Auto v BitWidth [10 v
Architactura Spacifcation
Drevice Family Cyclone Nl w Force hon-Symmetric Structure Resounce iilizatie.. Throughput (Fully Streaming
Laogle Celis | TEd g
Structurs Distributed Arthmetic : Fully Parallsl Filler s T i
- [ = processad
Pipeling Leval 1 v. wRaw | 3 &very 1 clock periods.
Daata Storage Loglc Cells  » . gk | o = A new output data is
| Mg | @ generated
Coaficiant Starags | Ao w | [] Cosfmcisnts Raload Lisa Singla Clack ___':-'_'_-f-?_____[ 0| | every clock pariod.
i ' JMukiplas | 0
[ Cancel ] I Finigh II
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Coefficients Generator Dialog E]I
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1 INTIGES _ |M|
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Rate Specdfication

Auto Gensrate
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Coafliciants a2 Sampla Ratea 3.9E8
Cudoff Freq. 1 1.1%ES
Excess Bandwidih
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Browse

| Apon ]| Ea:uelﬂ Ok |
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2. BLEFIRJEN 22221

KN ]
[ v ™ L |
3 T T B
. & Scope2 b
*u viodad da
Sine Wavel
Pulze
o I+ Generalon
+*
* * o
£ ] T -
et Add
Sine Wavel ’
~ B
* -
Signal Compiler
- -
-
L4
Sine Wave Single Pulse

P a5t sink_data(70)

i
m_:: ast_sink_wvalid  fir_cornpiler 9.0
Constant1 ast_source_ready

Uni Delay

resat_n ast_source_datal2000)

asl_sink_ready

asl_source_valid

I-bv asi_sink_emor(1:0) asi_source_error(1:0)

Random fir_compaler_v9 0

Humber Constant?

Constant
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12.1.4 {#AHFIR IP Corei® il FIRJEE 5%
2. BLEFIRJEN 22221
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1. 5ER&Verilog HDL# 1T

/i

[ 12-1]
module MUXEZ1la (A, B,2,Y);
input 2 ; input [7:0]1A,B; output [7:0]1%;

reg [7:0] ¥;
always @{R,B,5) begin
if (3==0) ¥ = A; else Y = B;
end
endmodul e
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2. JAHDL Importfst

/i

™™ Constant2 -
EEfs T2 gy HOL ¥
“Pules I i L LN ‘
Generator Input y HOL Import
! 070 |
CutputA
o BB o Hesen FReo—sao_1—»
OutputB Stope
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3. fnAVerilog¥ it 32

‘) DSP Builder HDL Import

Select Design 1o Impoet
Select the HOL input fies

Enber namé of top kevel design entity
M2 &

() import Gunetus § Propect

[7] Seet top-level ports by name
Cenerate Simulink Model

HOL Import

BE12-32 #EFE 3 -~ VHDL M

EHBEO: | rskL

) D5FBuilder_f=lt HDL import

= ) fsk_dspbuilder
BRI [OMzta v

3

S

£

B 12-33 043 - FIR #5048



12.2 HDLEE

4. iE

s,
T
.

S

MEEE
>N

Cutputs,

: = A(7:0)

et Constant2 N
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A 1 o 5 AR A 2 i

I({t)=alt)cos ayf ; O(t) = b(f)sin oyt (12.0
X(@)=1(t)+ O(t) = alt)cos apt + D(F) sin apt (12-10)
alt) ———— FES
Q)
cos@t
pm | PO =10+ QU
DDS4& ¥ ERRHIESRES it AN
SIN@t
It
bty ———— RS (t)
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L

=1y
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|

AT IR S,

v, = X()cosapt = a(t) cos? apt + D(F) s ayf cos ayf (12-117

= %a{r} —I—%a{t}mslct}or—l— %b{r}siu 2apt

- - -

v, = X{F)smayf = bit)sin? eyt + alf) sin ayf cos ayt

1 1 - 1 e
== b(t) — :n(r) cos2ayf + :n(r) s 2apt

- - -

v =200 v, = %g;.(r) (12-12)
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34567 >-|

phi_inc_ii31:0)

Logic Analyzer Constant2 reset_n
. clken nco 9.0 feos_ofSi0)
SignalTap Il phase_mod_i@0) .
out_valid

freng_mod (3100

'-. tapinput
c , nco_va 0
onsltant 923455?,3}
aclr clock setpl
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| Simple  Advenced| Signallap II | Export

Signallap IT depth | 128

Signallap II clock [v] Use Base Clock

F12-42 i&£F Enable SignalTap I

E‘] S5ignalTap II Logic Amalyzer

Description

Thiz bleck iz for comfiporing the SignalTap IT Legiz Analyrsr snd retrisving
tapped dats

VSE-Elaster [USB-0] v | grscss v

Irigger Levels

I SignalTap IT Modes Set Trigger Lavel
= 03 e CrTET—
® 9 - Den t Care

L
® 7= Den' t Carae
® & = Den' t Coare
® 5 = Den' t Care
® 4= Den' t Care
® 3= Den' & Care
® 2 = Den' t Care
® 1 - Den' & Care
® 0 - Don' t Care
=0 tapinput
® 0 - Rising Edgs
) tepeutl

Den' t Care Change |
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