The digital part of the valve DAC uses FIR filters and FIFOs generated with the Xilinx PlanAhead software
version 14.6 (which incorporates FIR compiler 5.0 and FIFO generator 9.3). The screen shots below show
the used settings:

fifo16_67 used in prefilter.v
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10giC JPE FIFO Generator

xilinx.com:ip:fifo_generator:9.3
4

Component Naime |Fir'al&j? | T

Interface Type

@ Native T AXI4

Native Interface FIFOs are the original standard FIFO functions delivered by the previous versions of the
LogiCORE FIFO Generator. They are optimized for buffering, data-width conversion and clock domain de-
coupling applications, providing in-order storage and retrieval.

Native Interface FIFD cores can be customized to utilize Block RAM, Distributed RAM, or Built-In FIFOs, Two
primary operating modes are supported: Standard, and First Word Fall Through.

Choose the "Native" Interface Type option to generate a non-AXI FIFO equivalent to one generated by FIFO
Generator v6.2 and earlier for non-processor systams.
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logiCJFE FIFO Generator

FIFO Implementation

Choose the FIFO implementation from one of the following:

Supported Features
Read/Write Clock Domains Memory Type (1) (2) (3) (4) (5)
& Common Clock (CLK) Block RAM X
1 Commeon Clock (CLK) Distributed RAM X
) Common Clock (CLK) Shift Register
Common Clock (CLK) Built-in FIFO
() Independent Clocks (RD_CLK, WR_CLK) Block RAM ¥ N

@ Independent Clocks (RD_CLK, WR_CLK) Distributed RAM X

Independent Clocks (RD_CLK, WR_CLK) Built-in FIFO

{1) Non-symmetric aspect ratios (different read and write data widths)
(2) First-Word Fall-Through

(3) Uses Bullt-in FIFO primitives

(4) ECC support

(5) Dynamic Error Injection

ilimx.com:ip:fifo_generator:9.3
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logiC\FE FIFO Generator

Read Mode
@ Standard FIFO

() First-Word Fall-Through

Built-in FIFO Options

The frequency relationship of WR_CLK and RD_CLK MUST be specified to generate the carrect

implementation.
Read Clock Frequency (MHz) |1 | Range: 1..1000
Write Clock Frequency (MHz) il ! Range: 1..1000

Data Port Parameters

Write Width 67 ~ Range: 1,2,3..1024
Write Depth Actual Write Depth: 15
Read Width 67 -]

Resd Depth 16 | Acual Read Depth: 15

Implementation Options
["] Enable ECC

[ Use Embedded Registers in BRAM or FIFO (when possible)

Read Latency (From Rising Edge of Read Clock): 1

xilinx.com:ip:fifo_generator:9.3
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FIFO Generator

Optional Flags
Almast Full Flag Almost Empty Flag
Handshaking Options

Write Port Handshaking

[T] write Acknowledge Flag
Write Acknowledge

Overflow Flag
Owerflow (Write Error)
@ Active High @ Active High

Active Low Active Low

Read Port Handshaking

|7 valid Flag Underflow Flag
Valid (Read Acknowledge) Underflow (Read Error)
@ Active High @ Active High
Active Low Active Low

Error Injection

["] Single Bit Error Injection ["] Double Bit Error Injection

xilinx.com:ip:fifo_generator:9.3
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m\g'cﬁ‘ FI Fo Generator ilinx.com:ip:fifo_generator:9.3
Initialization =
[¥] Reset Pin Enable Reset Synchronization
Reset Type
Synchronous Resef
@ Asynchronous Resat
Full Flags Reset Value
Use Dout Reset
Use Dout Reset Value 0 {Hex)
Programmable Flags
Programmable Full Type [No Prog Full Threshold - =
Full Thresheld Assert Value ‘13 Range: 4..13
Full Thresheld Negate Value ‘12 Range: 3..12
Programmable Empty Type [S_EI\QSE_P ogra Empty Threshold Constant -
Empty Threshold Assert Value 7 Range: 2..12
Empty Threshold Negate Value ‘B | Range: 8..13
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Data Count Options

[ use extra logic for more accurate Data Counts

— Data Count

(Synchronized With Clk)

Data Count Width

Write Data Count

(Synchronized With Write Clk)

Write Data Count Width |4 | Range: 1.4

Read Data Count
El

(Synchronized With Read Clk)

Read Data Count Wid

Simulation Options

Disable timing violation on cross clock domain registers I

FIFO Generator

ilinx.com:ip:fifo_generator:9.3

[+ | Range: 1.4

ith | | Range: 1.4
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FIFQ Generator Summary m

Selected FIFO Type

Clocking Scheme: Independent Clocks

WARNING : Behavioral models do not model synchronization delays. Use post-par simulation
models for accurate behavior

Selected Simulation Model

Model Generated :
Notes :

Please refer to FIFO Generator Product Guide generated with the core

FIFO Dimensions
Write Width : 67
Write Depth : 15

Additional Features

Almost Full/Empty Flags :
Programmable Full/Empty Flags :

Data Count Outputs
Handshaking :
Read Mode / Reset

Read Latency (From Rising Edge of Read Clock): 1
Consult Data Sheet for Performance/Resource impact of each feature

FIFO Generator

xilinx.com:ip:fifo_generator:9.3

>

Memory Type: Distributed RAM

Behavioral Model
Model is cycle accurate

Read Width : 67
Read Depth : 15

Mot Selected [ Mot Selected
Not Selected | Selected
3 Not Selected
Not Selected
i Standard FIFO / Asynchronous
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fifo64, used in interpol.v

1P Symbol g x

iCYRE
WCER( FIFO Ge“erator xilinx.com:ip:fifo_generator:9.3
Component Name ‘ﬁfDM |
Interface Type
@ MNative 1 AXT4

Native Interface FIFOs are the original standard FIFO functions delivered by the previous versions of the
LogiCORE FIFO Generator. They are optimized for buffering, data-width conversion and clock domain de-
«coupling applications, providing in-order storage and retrieval.

primary operating modes are supported: Standard, and First Word Fall Through.

Generator v6.2 and earlier for non-processor systems.

Native Interface FIFO cores can be customized to utilize Block RAM, Distributed RAM, or Built-In FIFOs, Two |

Choose the "Native" Interface Type option to generate a non-AXI FIFO equivalent to one generated by FIFO
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FIFO Implementation

FIFO Generator

Choose the FIFO implementation frem one of the following:

Supported Features
Read[Write Clock Domains Memory Type (1) (2) (3) (4) (5)
) Common Clock (CLK) Black RAM X
(7) Commaon Clock (CLK) Distributed RAM ¥
&) Commean Clock (CLK) Shift Register
Common Clock {CLK) Built-in FIFO
@ Independent Clocks (RD_CLK, WR_CLK) Block RAM X X

(7 Independent Clocks (RD_CLK, WR_CLK) Distributed RAM X
Independent Clocks (RD_CLK, WR_CLK) Built-in FIFO

{1} Nen-symmetric aspect ratios (different read and write data widths)
(2) First-Word Fall-Through

(3} Uses Buift-in FIFO primitives

{4} ECC support

(5) Dynamic Error Injection

logiC . PE FIFO Generator

Read Mode
@ Standard FIFO
(") First-Word Fall-Through

Built-in FIFO Options

The frequency relationship of WR_CLK and RD_CLK MUST be specified to generate the correct

implementation.
Read Clock Freguency (MHz) 1 | Range: 1..1000
Write Clock Frequency (MHz) 1 | Range: 1..1000

Data Port Parameters

Write Width 35 Range: 1,2,3..1024

\Write Depth Actual Write Depth: 63
ot it

Read Depth |64 | Actual Read Depth: 63
Implementation Options

["| Enable ECC

[} Use Embedded Registers in BRAM or FIFO (when possible)

Read Latency (From Rising Edge of Read Clock): 1

xilinx.com:ip:fifo_generator:9.3
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Optional Flags

[] Almost Full Flag

Handshaking Options
Wirite Port Handshaking

[T Write Acknowledge Flag
Wirite Acknowledge

@ Active High

Active Low

Read Port Handshaking

[7] Valid Flag
Valid (Read Acknowledge)
@ Active High

Active Low

Error Injection

[ Single-Bit Error Injection

FIFO Generator

Almaost Empty Flag

Overflow Flag
Overflow (Write Error)

@ Active High

Active Low

Underflow Flag
Underflow (Read Error)

@ Active High

Active Low

"] bauble Bit Error Injection

silinx.com:ip:fifo_generator:9.3
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Initialization

Reset Pin

Reset Type
Synchronous Reset

@ Asynchronous Reset

FIFO Generator

Enable Reset Synchronization

Full Flags Reset Value

Use Dout Reset

Use Dout Reset Value !IG

Programmable Flags
Programmable Full Type
Full Threshold Assert Value

Full Threshold Negate Value

| (Hex)

[h}p Programmable Full Threshold 5

|61 Rainge: 4..61
60 Range: 3..60

Programmable Empty Type [Smgle Progr le Empty Threshold Constant -
Empty Threshold Assert Value 32 Range: 2..60
Empty Threshold Negate Value !33 | Range: 33..61

xilinx.com:ip:fifo_generator:9.3
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= lgiCiPE FIFO Generator

Data Count Options
[_] Use extra logic for more accurate Data Counts

O Data Count
(Synchronized With Clk)

Data Count Width ‘E | Range: 1..6

Write Data Count

=
(Synchrenized With Write Clk)
Write Data Count Width |6 | Range: 1..6

m Read Data Count
(Synchronized With Read Clk)

Read Data Count Width |6 | Range: 1.6

Simulation Options

Disable timing violation on cross clock domain registers

silinx.com:ip:fifo_generator:9.3
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FIFO Generator Summary
Selected FIFO Type
Clocking Scheme: Independent Clocks Memory Type: Block RAM
WARNING : Behavioral models do not model synchronization delays. Use post-par simulation
models for accurate behavior

Selected Simulation Model
Model Generated : Behavioral Model

Notes @ Model is cycle accurate
Flease refer to FIFO Generator Product Guide generated with the core

FIFO Dimensions

Write Width : 35 Read Width : 35
Write Depth : 63 Read Depth : 63
Block RAM resource(s) (9K BRAMs): 1

Block RAM resource(s) (18K BRAMs): 0

Additional Features

Almost Full/Empty Flags : Not Selected / Mot Selected
Programmable Full/Empty Flags : Not Selected / Selected
Data Count Qutputs : Not Selected

Handshaking : Not Selected

Read Mode / Reset : Standard FIFO / Asynchronous

Read Latency (From Rising Edge of Read Clock): 1
Consult Data Sheet for Performance/Resource impact of each feature

xilinx.com:ip:fifo_generator:9.3
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firdsd, used in prefilter.v
Coefficient file: IMPULSE_Wilkinson256_p3_tau0_0k03239285714.coe

Documents  View

Freq. Response & x C P[' =
m.gf e FIR compller xilinx.com:ip:fir_compiler:5.0
Frequency Response (Magnitude) Component Name | firdsd BR
Filter Coefficients |
Select Source : COE File - |
Coefficient Vector : "5.'],'4,'3,5,5"E,'1",?,44,64,44,?,'13,'5,6,5,*3,'4,[‘:6 ]
Coefficients File :  :ie\IMPULSE_Wilkinson256_p3_tau0_0k03 Browse... I ‘ Show... ]
ﬁ e Number of Coefficient Sets : 1 Range: 1..256
@
E & == = Humber of Coefficients (per sef) : 256
& = |
2 — Filter Specification
4
l E Filter Type : [Decimation - I
= 2
s R chnge Ty :
e
Interpolation Rate Value : |1 Range: 1..1
20 d
Decimation Rate Value : 14 Range: 2..1024
0
i . o = o Zero Pack Factor : |2 Range: 1.1
Normalized Frequency (x PI rad/sample) Hiuraber of Chaneds s 1 1 Range: 1..64
Set to Display : 1 Range: 1..1 Hardware Oversampling Specification
I Ellierpinakets Select format : Frequency Specification hd
Passband Stop band
- - Input Sampling Frequency : 12.288 Range: 0.000001..300.0 MHz |
I Range : 0.0 - 0.017 0.064785. - 1.0
Min:  102.574377.dB Clock Frequency : 216 Range: 12.288..300.0 MHz |
Max: 192.659197 dB 50.533845 dB Input Sample Period : 1 Range: 1..10000000 Clock cycles
Ripple : 0.084820 dB 8

g Symbul‘ %] Freq. Response | “] Implementation Details

< Back 'Pagelof‘}[ Next > HGenerateH Cancel H Help ]q

Documents  View

Freq. Response g X C Pr -
l'ﬂg‘ W FIR compller xilinx.com:ip:fir_compiler:5.0
Frequency Response (Magnitude) Filter Architecture : [Systolic Multiply Accumulate = | E
” Coefficient Options
R ——
o 7] Use Reloadable Coefficients

Coefficient Type :

|
1

|

\l 3 Coefficient Structure : Inferred v
|

i

T

|

|

10
%\ Quantization : Ilmeger Coefficients v]
3 I Uiy Coefficient Width : 29 Range: 29..35
% ] l + : ! | [] Best Precision Fraction Length
: L] Coefficient Fractionsl Bits : [0 | Range: 0.0
= —— Datapath Options -
= Number of Paths : 1 Range: 1.8
; Input Data Type :
L D 5 o i o & Input Data Width : 2 Range: 2..34
i Normalized Frequency (x PI rad/sample) Input Data Fractional Bits : 0 Range: 0..2
= Output Rounding Mode : | Full Precision -
St BEly 1 DR Output Width : ;35 | Range: 1..35
f Fitter Attolysts Output Fractional Bits : 0
Passbandr Stop band : [T] Allow Rounding Approximation
" Range : 0.0 - 0.017 0.064785] - 1.0 [7] Registered Output ]

Min:  192.574377 dB L
Max: 192.659197 dB 59.533845 dB

Ripple : 0.084820 dB

Il“ “] PSymbol| % Freq. Response | ] Implementation Detaiis} Botasheet
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Documents  Wiew

Freq. Response

Frequency Response (Magnitude)

i g

i b ;
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Mormalized Frequency (x PIrad/sample)

Set to Display : 1 Range: 1..1
Filter Analysis
Passband Stop band
Range : 0.0 = 017 0.064785. - 1.0
Min : 192.574377 dB

192.659197 dB
Ripple : 0.084820 dB

Max : 58.533845 dB

Optimization Goal

Control Options

SCLR

FIR Compiler

[¥] Use deterministic SCLR behaviour

[T] DATA_VALID
[ ND

e

CHAM_IN Options

Generate CHAN_IN value in advance

Number of samples: |0

Memaory Options

Data Buffer Type :
Coefficient Buffer Type :
Input Buffer Type :

Output Buffer Type :

Preference for other storage :

DSP Slice Column Options
Multi-Calumn Support :
Device Column Lengths :
Column Configuration

Inter-Column Fipe Length :

Range: 0..0

Automatic =
Automatic -
Automatic -
Automatic =

Automatic v

Disabled ¥

xilinx.com:ip:fir_compiler:5.0
-

1

i
44,40,48
! 8
4 | Range: 1..16 >
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Documents  View

Freq. Response

Frequency Response (Magnitude)

logiC . FE

Magnitude (dB)

] 0z o LT 0s

Mormalized Frequency (x FI rad/sample)

Set to Display : 1 i Range: 1..1
Filter Analysis
Passband Stop band
Range: 0.0 - 0.017  0.064785 - 1.0
Min:  192.574377 dB
Max: 192.659197 dB 59.533845 dB

Ripple : 0.084820 dB

1|44 1P Symibol 4] Freq. Response <] Implementation Details

FIR Compiler

Summary
Comp Name : firdsd
Filter Type : Decimation by 14

ber of Ch ls 2 1
Clock Frequency : 216
Input Sampling Frequency : 12.288
Sample Period : N/A
Input Data Width : 3
Input Data Fractional Bits : 0

ber of Coefficients : 256
Calculated Coeffidients : 280

ber of Coefficient Sets : 1

loadable Coefficients : No

Coefficient Structure : Symmetric
Coefficient Width : 29
Coefficient Fractional Bits : 0

Quantization Mode :
Gain due to Maximizing

Dynamic Range of Coefficients :

Rounding Mode :
Output Width :

Output Fractional Bits :
Cycle Latency :

Filter Architecture :
Control Options :

Integer_Coefficients

N/A
Full Precision

35 (full precision = 35 bits)

xilinx.com:ip:fir_compiler:5.0

m
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Systolic Multiply Accumulate |

SCLR, ND fie
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fir384interpol2, used in

prefilter.v

Coefficient file: IMPULSE_McClellan384_0k22675_0k25_2_1.coe

'ﬁ‘m} nmE;m

Documents  View

Freg. Response & X

lagiC . FE FIR Compiler

Ripple : 0.000004 dB

4

1P Symbol | ¥ Freq. Response | 'y Implementation Details

Freguency Response (Magnitude) Filter Architecture : | Systolic Multiply Accumulate -
& ; Coefficient Options
i E |% [] Use Reloadable Coefficients
=5 ‘\ Coefficient Structure : Inferred -
a6 Coefficient Type :
& = Q ion [Inte-ger Coefficients vI
g’ = Coefficient Width : 32 Range: 32..33
% - E 1 RS Best Precision Fraction Length
g P : Coefficient Fractional Bits : [0 Range: 0..0
=g Datapath Options
b Number of Paths : 1 Range: 1..8
e Input Data Type :
L R A o ol ; Input Data Width : 32 Range: 2..34
Normalized Frequancy (x PI rad/sample) Input Data Fractional Bits : 0 Range: 0..32
Output Rounding Mode : | Full Precision -
Sebio Display: 1 Rangest.d Output Width : 65 | Range: 1..65
Filker fnalyein Output Fractional Bits : 0
Pas-sband o St‘_]? band o | Allows Rounding Approximation
Range : 0.0 - 0.4535 0.5 = 1.0 Registered Output
Min : 192.659195 dB
Max: 192.659199 dB 49.930162 dB

Docu_ments View i
Freq. Response & x -
[ggf(: P’: FIR Compl]er xilinx.com:ip:fir_compiler:5.0 I
Frequency Response (Magnitude) Component Name |fir384intarpol2 = |
i . Filter Coefficients |
& lll Select Source @
| = | Coefficient Vector : 6,U,-4,-3,5,6,-6,-13,7,4—4,54,474,7.-13,-6,6,5,-3!-4,0,6
| . Coefficients File :  1\IMPULSE_McClellen384_0k22675_0k25_ | Browse.. | [ Show.
i g w Mumber of Coefficient Sets : 1 Range: 1..256
i g “ Number of Coefficients (per set) : 384
g = =E
2 T — Filter Specification
: — Filter Type : [Interpolation -
N = Rate Change Type : E
. — Interpolation Rate Value : 2 Range: 2..1024
i «: Decimation Rate Value : 1 | Range: 1.1 |
e = = s B b Zero Pack Factor : 1 l Range: 1.1 \
Normalized Frequency (x PI rad/sample) Number of Channels : 2 Range: 1..64
! Set to Display : 1 Range: 1..1 Hardware Oversampling Specification
Eilter Analvels Select format : Frequency Specification -
Passband Stop band
Range't -U.EI . [ - s NG Input Sampling Frequency : 0.1 Range: 0.000001..75.0 MHz |
Min:  102.658105 dB Clock Frequency : 216 Range: 0.4..300.0 MHz
Max: 1092.659190 dB 40,030162 dB Input Sample Period : 1 Range: 1..10000000  Clock cycles
Ripple : 0.000004 dB =
'H ] 1P Symbol| ¥ Freq. Response |’] Implementation Details <8ack’ | Pogatof4 (il ] [ feperla, ] [ el ] [ biely I
L — =

xilinx.com:ip:fir_compiler:5.0
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Documents  View
Freq. Response

Frequency Response (Magnitude)

Magnitude (dB)

g
2

Normalized Frequency (x PI rad/sample)

Set to Display : 1 Range: 1..1
Filter Analysis
Passhand Stop band
Range : UU = 0.45.-35- [IS = lﬂ
Min:  192.659195 dB

Max: 192.659199 dB

Ripple : 0.000004 dB

49.930162 dB

II“ g IPSmem'l 4] Freq. Response ‘ 4, Implementation Detai}s‘

mgfc ‘: FI
Optimization Goal

Control Options

SCLR
Use deterministic SCLR behaviour
[F] DATA_VALID

[#] ND

[Fl e

CHAN_IN Options

[ Generate CHAN_IN value in advance

Number of samples: :;] | Ranga: 0.1
Memaory Options

Data Buffer Type :

z
?
5
4

Coefficient Buffer Type :
Input Buffer Type : Automatic -
Output Buffer Type : Automatic -

Preference for other storage : | Automatic ~

DSP Slice Column Options

Multi-Celumn Support : ID\sah\ed -
Device Column Lengths :  44,40,48
Column Configuration : |2

Inter-Column Pipe Length : |4 Range: 1..16

FIR Compiler

xilinx.com:ip:fir_compiler:5.0

(T
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fir3g4interpol2
Interpolation by 2
2

216

0.1

Symmetric

32

o
Integer_Coefficients

N/A

Full Precision

65 (full precision = 65 bits)
o

752

Systolic Multiply Accumulate
SCLR, ND

ilinx.com:ip:fir_compiler:5.0

m

Documents  View
Freg. Response g x gt =
logiC" [P FIR Compiler
7 Summary
Frequency Response (Magnitude) s
i Y Filter Type :
- \1‘ — Number of Channels :
i | Clock Frequency :
— Input Sampling Frequency :
= = Sample Period :
g = — Input Data Width :
3 W Input Data Fractional Bits :
é - SR HNumber of Coefficients :
g I Calculated Coefficients :
-
Number of Coefficient Sets :
- loadable Coefficients :
= Coefficient Structure :
e —] Coefficient Width :
. — Coefficient Fractional Bits :
b o oz o o oz K Quantization Mode :
Normalized Frequency (x PI rad/sample) 6ain due to Maximizing
i Dynamic Range of Coefficients :
| Set to Display : 1 Range: 1..1 Rounding Mode :
Filter Analysis Outpur Width.
Qutput Fractional Bits :
Passband Stop band
S — Cycle Latency :
n Range : 0.0 - 0.4535 0.5 = L0 FHiter Architecture -
|| Min: 192.659195 dB Control Options :
Max : 192.659192 dB 49.930162 dB
Ripple : 0.000004 dB
lﬂ % 1P Symbol| ] Freq. Respanse | | Impl " Detalls| | Dalasheet
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fir40, used in prefilter.v

Coefficient file: IMPULSE_Wilkinson40_p14_taumin5_0k46_0k5.coe

xilime.com:ip:fir_compiler:5.0

I

i

Next > J I Generate I [ Cancel J {

Help JI

F X
FIR Compiler
Frequency Response (Magnitude) Component Name |fir0
= Filter Coefficients
= Select Source : COE File
w Coefficient Vector : |6,0,4,-3,5,6,-6,-13,7,44,64,44,7,-13,-6,6,5,-3,-4,0,6
el Coefficients File : wilkinson40_p14_taumin5_0k46_0kS.coe Browse...
%, = Number of Coefficient Sets : 1 Range: 1..256
@
E 100 Mumber of Coefficients (per set) : 40
&
g = T Filter Specification
@ I Filter Type : ISmgLe Rate -
|
| F™Y j Rate Change Type : Integer -
| el
& I Interpolation Rate Value : [1 Range: 1..1
|
i I Decimation Rate Value : |1 Range: 1..1
]
i ¢ o - Zero Pack Factor : 1
i Normalized Frequency (x PI rad/sample) Niumnber:of Chantials = 2 Range: 1..64
|
Set to Display 1 1 Range: 1..1 Hardware Oversampling Specification
!l Filter Analysis Select format : [Frequenq Specification -
Passband Stop band —
- e = -~ Input Sampling Frequency : 0.216 Range: 0.000001..150.0 MHz
Range : 0.0 - 0.34 0.92 =] 1.8
l Min:  192.650103 dB Clock Frequency : 216 Range: 0.432..300.0 MHz
Max: 192.659197 dB 50.317477 dB Input Sample Period : 1 Range: 1..10000000 Clock cycles
Ripple : 0.000004 dB
L[E : - ~ | Datashee Back | Page1of4
! Ywr Symbol| % Freq. Response | ' Impler Detarls‘ Binsheck Akl e %

Documents  View

Freq. Response (=14 C P[' =
N
I'.Qg" FIR compller xilime.com:ip:fir_compiler:5.0
Freguency Response (Magnitude) Filter Architecture : ISystu[sc Multiply Accumulate VJ M
7 Coefficient Options
m [] Use Reloadable Coefficients
Ay Coefficient Type :
1 _———
o \ Quantization : Integer Coefficients hd
o -
3 l“nt Coefficient Width : 33 Range: 33..35
3 = =
g + }— [| Best Precision Fraction Length
|
T =
z E | Coefficient Fractional Bits : |0 Range: 0..0
. : | -
I | Datapath Options L
! 5] | :
’ I | Number of Paths : 1 Range: 1..8
|
i £ o Dot Type:
i 5 1
Z a5 N A [ px Input Data Width « 32 Range: 2..35
i
i Normalized Frequency (x P rad/sample) Input Data Fractional Bits : 0 Range: 0..32
. Output Rounding Mode : | Full Precision -
5o wDlsplye L Ranges L Output Width : 65 Range: 1..65
I| | Filter Analysis Output Fractional Bits : 0
P__E_'SSbE”d - Stc_‘? band o —| Allow Rounding Approximation
Range : 0.0 - 0.34 0.82 = L0 Registered Output
Min:  192.659193 dB
Max: 192.659197 dB 50.317477 dB
Ripple : 0.000004 dB 1
!”Q 1 Symbol| 4] Fraq. Response W rDEﬁBﬂE‘ Datasheet Page 2 of 4 | Next > J I Generate I { Cancel J I Help. ]
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Documents  View

Freq. Response

& X

Frequency Response (Magnitude)

0

Magnitude (dB)
i

ks
] ilf
= ] +
| ]
o
a oz o4 os oz
! Mormalized Frequency (x F1 rad/sample)
| setto Display : 1 | Range: 1..1
| Filter Analysis
i Passband Stop band
| Rance: 00 e FEn 0.92 - 10
Min : 192.659193 dB
Max : 192.659197 dB 50.317477 dB
Ripple : 0.000004 dB
i

" o SymboF| | Freq. Response | %} Implementation Details|

logiC
Optimization Goal
Control Options

[¥] scir

FIR Compiler

e —— e ————

[7] Use deterministic SCLR behaviour

[7] DATA_VALTD
ND
[ ce

CHAN_IN Options

[7] Generate CHAN_IN value in advance

Number of samples: o
Memory Options
Data Buffer Type @
Coefficient Buffer Type :
Input Buffer Type :
Output Buffer Type
Preference for other storage :
DSP Slice Column Options

Multi-Column Support :

Automatic

Range: 0..1

Automatic =

Automatic -

Automatic -

Automatic -

xilinx.com:ip:fir_compiler:5.0

1

"
Device Column Lengths : 44,4048
Column Configuration : |1 =
Inter-Column Pipe Length : 4 Range: 1..16 -
I < Back } Page 3 of 4 [ MNext > I [ Generate ] [ Cancel ] | Help ] ||
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Freq. Response

LogiC' PE

o o

5

M setto Display : 1

N Filter Analysis

Passhand
Range : 0.0
Min : 192.659193 dB
192.659197 dB

0.000004 dB

Max :

Ripple :

- 0

4 oz oz

Normalized Frequency (x PIrad/sample)

Range: 1..1

Stop band

0.92 || FH

50.317477 dB

I

“'Q 1P Symbol | ¥} Freq. Response J Implementation Details

Coefficient Fractional Bits :
Quantization Mode :

Gain due to Maximizing

Dynamic Range of Coefficients :
Rounding Mode :

Output Width :

‘Output Fractional Bits :

Cycdle Latency :

Filter Architecture :

Control Options :

Summary
Frequency Response (Magnitude)
Component Hame :
=3 Filter Type :
188 ber of Ch: s =
_ Clock Frequency :
B Input Sampling Frequency :
ne Sample Period :
g ] Input Data Width :
o - —— Input Data Fractional Bits :
% ] ] i HNumber of Coefficients :
g * === 3 C Coefficients :
- —— w ber of Coefficient Sets :
: —ne— ; loadable Coefficients :
2 — | Coefficient Structure :
= —— i Coefficient Width :
I
3

FIR Compiler

fir40

Single Rate

2

216

0.216

N/A

32

o

40

40

&

No

Non Symmetric
33

o
Integer_Coefficients

N/A
Full Precision

65 (full precision = 65 bits)

xilinx. com:ip:fir_compiler:5.0
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i
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55
Systolic Multiply Accumulate
SCLR, ND
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fir512, used in prefilter.v
Coefficient file: IMPULSE_McClellan512_0k4535_0k465_300_1.coe

Documents  View
Freg. Response

Frequency Response (Magnitude)

-

Magnitude (dB)

o oz os o oz L

Normalized Frequency (x PI rad/sample)

Set to Display : 1 Range: 1..1
Filter Analysis
Passband Stop band
Range : 0.0 - 0007 093 - 10
Min : 192.659190 dB
Max : 192.659204 dB 119.432305 dB
Ripple : 0.000013 dB

T € . =
_ﬂ ' TP Symbol| % Freq. Response ‘Q Implementation De’taiis!

LagiC,

FIR Compiler

Companent Name | firsi2

Filter Coefficients

Select Source :

Coefficient Vector :

Coefficients File : Browse... I I Show...
Number of Coefficient Sets : 1 Range: 1..256
Number of Coefficients (per set) : 512
Filter Specification
Filter Type : {Smgle Rate -
Rate Change Type : | Integer v
Interpolation Rate Value : ‘- Il Range: 1..1 1
Decimation Rate Value : :1 | Range: 1.1
Zero Pack Factor : 5 | Range: 1..1
Number of Channels : 2 Range: 1..64
Hardware Oversampling Specification
Select format : Frequency Specification -
Input Sampling Frequency : 0.216 Range: 0.000001..150.0 MHz
Clock Frequency : 216 | Range: 0.432..300.0 MHz.
Input Sample Period : 1 Il Range: 1..10000000 Clock cycles
< Back | Pagelof4 | Next> I { Generate ] l Cancel ] [

COE File

xilinx.com:ip:fir_compiler:5.0

McClellans12_0ka535_0k465_300_1.coe

Documents ~ View

Freq. Response & X C Pr =
S,
mg‘ ) FIR compller xilinx. com:ip:fir_compiler:5.0
. Filter Architecture : | Systolic Multiply Accumulate - *
Frequency Response (Magnitude) I - Y, I e
Coefficient Options
= ; 1
E } [ Use Reloadable Coefficients
i 1
=0
E l Coefficient Structure :
o I
e
E . Coefficient Type :
o 3
3 Quantization : Ilmeger Coefficients vI
@
2 ] Coefficient Width : 33 Range: 33..35
@ s
g E [”] Best Precision Fraction Length
o w3 =
g ] Coefficient Fractional Bits ; |0 Range: 0..0
]
=] Datapath Options
'l Number of Paths : 1 Range: 1..8 =
| - Input Data Type : Signed
| 7 E Input Data Width : 2 Range: 2..34
s oz a4 s oz
N Input Data Fractional Bits : 0 Range: 0..32
Normalized Frequency (x PI rad/sample)
| Output Rounding Mode : [FuH. Precision -
| setto Display : 1 Range: 1.1 Output Width : |66 | Range: 1..66
' Filter Analysis Output Fractional Bits : 0
Passband Stap band Allow Rounding Approximation
| Range: 0o - 0907 003 il [¥] Registered Output
Min : 192.659190 dB
Max : 192.659204 dB 119.432305 dB =
Ripple : 0.000013 dB Al
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Documents  View
Freq. Response

& X

Frequency Response (Magnitude)

Magnitude (dB)

Set to Display : .1
Filter Analysis
Passhand
Range : 0.0 .
Min :
Max :

Ripple : 0.000013 dB

Normalized Frequency (x PI rad/sample}

192.659190 dB
192.659204 dB

o o oz 4

' Range: 1.1

Stop band

0.807  0.93 - 10

119.432305 dB

.‘ “J TP Symbol| 7]

Freq.

Response | 'y Implementation Details

JogiCJRE
Optimization Goal

Control Options

[¥] scLrR

FIR Compiler

[¥] Use deterministic SCLR behaviour

[C] DATA_VALID

[¥] D
= ce
CHAMN_IN Options
[7] Generate CHAN_IN value in advance

Number of samples: |0
Memaory Options
Data Buffer Type :
Coefficient Buffer Type :
Input Buffer Type :
Output Buffer Type @

Preference for other storage :

DSP Slice Column Options

Multi-Column Support : | Disabled
Device-Column Lengths :  44,40,48
Calumn Configuration : 11

Inter-Column Pipe Length @ |4

L

Range: 0..1

Automatic -
Automatic -
Automatic =
Automatic -

Automatic -

Range: 1..16

ilinx.com:ip:fir_compiler:5.0
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Documents  View
Freg. Response

g X

Frequency Response (Magnitude)

| lagiC Pt

Summary

Component Name :
Filter Type :

Magnitude (dB)

ber of Ch: s :

Clock Frequency :
Input Sampling Frequency :
Sample Period :
Input Data Width :
Input Data Fractional Bits :
Humber of Coefficients :
Calculated Coefficients :
Number of Coefficient Sets :

load Coefficients :

a 02

Setto Display : 1
Filter Analysis
Fassband
Range : 0.0 -
Min - 192.659190 dB
192.659204 dB

0.000013 dB

Max :

Ripple :

Normalized Frequency (x PIrad/sample)

L3 o5 o

Range: 1..1

Stop band

0.907 0.93 =1

119.432305 dB

."(: IFSymboE‘ (; Freq. Response ] Implementation Details

Coefficient Structure :
Coefficient Width :
Coefficient Fractional Bits :
Quantization Mode :

Gain due to Maximizing
Dynamic Range of Coefficients :
Rounding Mode :

Output Width :

Output Fractional Bits :
Cydle Latency :

Filter Architecture :
Control Options :

FIR Compiler

firs12
Single Rate
Z

216

0.216

H/A

32

o

512

512

I

Mo
Symmetric
33

0
Integer_Coefficients

NfA

Full Precision

66 (full precision = 66 bits)
0

272

Systolic Multiply Accumulate

SCLR, ND

ilirec.com:ip:fir_compiler:5.0
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firint3, three times interpolating filter used in interpol.v

Coefficient file: interpolfir3_gain3.coe

[ AR

Documents  View

Freq. Response

Freguency Response (Magnitude)

Magnitude (dB)

o oz o

Normalized Frequency (x PI rad/sample)

Set to Display : 1 1 Range: 1.4
Filter Analysis
Passband Stop band
Range : 0.0 - 0.304752 0.316906¢ - 1.0
Min : 202.201622 dB
Max : 202.201623 dB 53.543947 dB

Ripple : 0.000001 dB

logiC P~ FIR Compiler

xilime.comzip:fir_compiler:5.0

IH “] PSymbol| %] Freq. Response |, Implementation Delalis{

Component Name | firint3 i
Filter Coefficients
Select Source :
Coefficient Vector : .GJJ,-‘J‘-E,S,'E,-IE,-l3,7,44,64,44,7,-13,-5,'5,5,-3,-4,0,6
Coefficients File :  :[\DAC\interpolatie}interpolfir3_gain3.coe Browse... I [ Show... ]
Number of Coefficient Sets : 4 Range: 1..256
Number of Coefficients (per set) : 1536
Filter Specification
Filter Type : I}nterpoLabon -
Rate Change Type : 2
Interpolation Rate Value : 3 Range: 2..1024
Decimation Rate Value : |1 | Range: 1.1
Zero Pack Factor : i -‘ Range: 1..1
Number of Channels : 1 Range: 1..64
Hardware Oversampling Specification
Select format : Frequency Specification =
Input Sampling Frequency : 0.2 Range: 0.000001..100.0 MHz
Clock Frequency : 216 i Range: 0.6..300.0 MHz
Input Sample Peried : B 7. Range: 1..10000000 Clock cycles ie
[stasheet

< Bock | Pagelof4 | Next > I I Generate ] [ Cancel I I Help ‘
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Documents  View
Freg. Response & x C.. Pr
o -
HCATY
m.g el FIR compller xilimx.com:ip:fir_compiler:5.0
Frequency Response (Magnitude) Filter Architecture : ISystolic Multiply Accumulate = | T
Ci ient Options
- — [T Use Reloadable Coefficients
o Coefficient Structure : Non Symmetric -
- — Coefficient Type :
F = | Quantization : IInteger Coefficients vJ
k=X = =
g « = Coefficient Width : 33 Range: 33..35
%‘ - " Best Predsion Fraction Length
ol LIS (S e | o = 4
= § e = = Coefficient Fractional Bits : |0 Range: 0..0
= —— Datapath Options -
f =
= Number of Paths : 1 Range: 1..8
= put Dt Type:
am
a o o A o f: Input Data Width : 24 Range: 2..35
Narmalized Frequency (x P1 rad/sample) Input Data Fractional Bits : 0 Range: 0..24
Output Rounding Mode : | Full Precision -
Sett Dlapiay ) 1 Rangci bk Output Width : 58 Range: 1..58
Fiker Ao Output Fractional Bits : o
i Pa;sband . Stop band . Allow Rounding Approximation
Range : 0.0 - 0.304752 0.316906¢ - 1.0 Registered Output
Min:  202.201622 dB
Max : 202.201623 dB 53.543947 dB
Ripple : 0.000001 dB il
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Freq. Response

Documents  View

Magnitude (dE)

Frequency Response (Magnitude)

° 82 o os oz

Normalized Frequency (x PI rad/sample)

Set to Display : 1 Range: 1..4
Filter Analysis
Passband Stop band
| Renge: 0.0 - 0304752 0316906 - 1.0
Min = 202.201622 dB
Max :  202.201623 dB 53.543947 dB
Ripple : 0.000001 dB

'H 7J 1P Symbol| <]

3

Freq. Response | Implementation Details

Optimization Goal

Control Options

(@] scr

7] Use deterministic SCLR behaviour

[7] DATA_VALID
[¥] ND
Ece

CHAN_IN Options

| Generate CHAN_IN value in advance

Number of samples: 0

Memory Options

Data Buffer Type :
Coefficient Buffer Type @
Input Buffer Type :

Output Buffer Type :

>
e
g
E
3
&
4

Range: 0..0

Automatic ~

Automatic -

Automatic -

Preference for other storage :

DSP Slice Column Options
Multi-Column Support :
Device Column Lengths :

Column Configuration : 3

44,40,48

xilinx.com:ip:fir_compiler:5.0 ||

"

Page 3 of 4 | Mext > ] | Generate ] I Cancel | I

Help

Freq. Response

View

Magnitude (dB)

Min ©
Max ;

Ripple :

Set to Display : 1

Range : 0.0

Frequency Response (Magnitude)

° oz o4 o5 o :

Normalized Frequency (x PI rad/sample)

Range: 1.4

Filter Analysis

Passband Stop band

- 0304752 0316006 - 1.0
202.201622 d8
202.201623 d8

0.000001 dB

53.543947 dB

mgfc GRE

Summary

Component Name :

Filter Type :

Number of Channels :

Clock Frequency :

Input Sampling Frequency :
Sample Period :

Input Data Width :

Input Data Fractional Bits :
Humber of Coefficients :
Calculated Coefficients :
Number of Coefficient Sets :
Reloadable Coefficients :
Coefficient Structure :
Coefficient Width :
Coefficient Fractional Bits :
Quantization Mode :

Gain due to Maximizing

Dynamic Range of Coefficients :

Rounding Mode :
Output Width :

‘Output Fractional Bits :
Cycle Latency :

Filter Architecture :
Control Options :

!"Q’ IP Symbol| 7] Freq. Response | °) Implementation DetaiFsI
A=

FIR Compiler

firint3
Interpolation by 3
1

216

0.2

N/A

24

a

1536

1536

4

No

Non Symmetric
33

o
Integer_Coefficients

N/A

Full Precision

58 (full precision = 58 bits)
o

379

Systolic Multiply Accumulate
SCLR, ND

xilinx.com:ip:fir_compiler:5.0
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firint5, five times interpolating filter used in interpol.v
Coefficient file: IMPULSE_McClellan80_0k0304752_0k1683093333_1_2_verst5.coe

|_5: FIR Compil
Documents  View
Freq. Response o Ca“.P[. = I
HC T |
I'.Qg fof FIR Compl]er ilinx.com:ip:fir_compiler:5.0 :
|
Freguency Response (Magnitude) Component Name | firint5 =l
|
i Filter Coefficients
w % = Select Source : COE File -
= X
o Y
G- — |‘ : = Coefficient Vector : | 6,0,-4,-3,9,6,6,13,7,44,64,44,7,-13,6,6,5,3,4,0,6
— 1 =
‘\ Coefficients File : cClellan80_0k0304752_0k1683093333_1_ Browse,.. ] [ Show..,
— L
=
ﬁ — '| = Number of Coefficient Sets : 1 Range: 1..256
o | =
‘j } Number of Coefficients (per set) : 80
g - '
1l g A Y Filter Specification
§ HERERERRANRANARES
LRI R AR RARARRRERImERI|
LA L A LS e Filter Type : mnterpolation -
]
g
I Interpolation Rate Value : 5 Range: 2..1024
i — Decimation Rate Value : 1 | Range: 1.1 |
= = |
i . o o = ' Zero Pack Factor B Range: 1..1 |
Normalized Frequency (x PI rad/sample) MimberoF Channels s 1 Range: 1..64
Set to Display : 1 Range: 1..1 Hardware Oversampling Specification
FlEsE Aol Select format : Frequency Specification =
Passhand Stop band ——
o - Input Sampling Frequency : 0.6 Range: 0.000001..60.0 MHz
Range : 0.0 - 0.06085 0.336618 - 1.0
Min: 206.638597 d8 Clock Frequency : 216 Range: 3.0..300.0 MHz.
Max: 206.638597 dB 25.861642 dB Input Sample Period : |1 Range: 1..10000000  Clock cycles
Ripple : 0.000000 dB 1y |
'MQ 1P Symbol | ] Freq. Respanse | | Implementation Detaifs‘ Datasheet < Back | Pagelof4 | Next> J { Generate I I Cancel J { Help ] 1'

Documents  View
Freq. Response & X
£ 2 i SPE =
mgfc ¥ FIR compller xilimx.com:ip:fir_compiler:5.0
Frequency Response (Magnitude) Filter Architactura : [Systo?ic Multiply Accumulate -J E
e I I T Coefficient Options
- : [7] Use Reloadable Coefficients
. couint e
& = Q [Imeger Coefficients vI
o —=—
2 = Coefficient Width : 33 Range: 33..33
2
= = Best Precision Fraction Length
g Ty WW I |
= B iiEa0EAEARNE Coefficient Fractional Bits : |0 Range: 0..0
ISR
L)
i : Datapath Options L
= Number of Paths : 1 Range: 1.8
fi=: —
N - . I Input Data Type :
. i | | L ) = )
B ox e o o . TInput Data Width : 32 Range: 2..34
i Marmalized Frequency (x PI rad/sample} Input Data Fractional Bits : 0 Range: 0..32
. Output Rounding Mode : | Full Precision -
Setin: Bispioy| 1 Eengesdt Output Width : |65 Range: 1..65
PHlsEAoiel Output Fractional Bits : o
Fassbandr Stop band ) Allow Rounding Approximation
fl Range : 0.0 - 0.06095 0.336618 - 1.0 [¥] Registered Output I
Min & 206.638597 dB L]
Max: 206.638597 dB 25.861642 dB
Ripple : 0.000000 dB =
I'H ] P Symbol 7] Freq. Response |, Implementation Detaifs{ gatiach| Page 2-of 4" bl I I Eperte J [ foneel I I il ] |




Documents  View
Freq. Response
Frequency Response (Magnitude)
a0 5
1 3
: \
12 s
E |
. {
] |
& o= 1
= E \
g =1 {
2 E |
e om I —
o I
LI AETEATRY
E [RRR RN ARIEARERARIRERI]
E 164 I\ A RS A S R |
el = |
a0
]
cam
o oz ot s oz
f Normalized Frequency (x PI rad/sample)
Set to Display : 1 Range: 1.1
Filter Analysis
|
Passband Stop band
| Range: 0o - 006095 0336618 - 1.0
i Min:  206.638597 dB
Max: 206.638397 dB 25.861642 dB
Ripple : 0.000000 dB

T

HIQ 1P Symbol| ] Freq. Response | 'y Implementation Details

logiC . FF
Optimization Goal |Speed -

Control Options

SCLR

FIR Compiler

[ Use deterministic SCLR behaviour

[T] DATA_VALID
¥ ND
[ ce

CHAN_IN Options

_| Generate CHAN_IN valua in advance

Number of samples: [0
Memory Options
Data Buffer Type :
Coefficient Buffer Type :
Input Buffer Type
Qutput Buffer Type :

Preference for other storage :

DSP Slice Column Options

Multi-Column Support : Disabled
Device Column Lengths :  44,40,48
Column Configuration : 2
Inter-Column Fipe Length : ,4

Range: 0..0

Automatic -
Automatic
Automatic ~
Automatic

Automatic +

Range: 1..16

ilinx.com:ip:fir_compiler:5.0

1
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Documents  View
Freq. Response & x y
oAb b ek PE -
m.g‘(: = FIR compl]er xilinx.com:ip:fir_compiler:5.0
. Summary -
Frequency Response (Magnitude)
Component Name : firints ]
EL- Filter Type : Interpolation by 5
o y ber of Ch is - i
i \\\ Clock Frequency : 216
E \‘ Input Sampling Frequency : 0.6
= s 1\ Sample Period : N/A
g’ = E .I Input Data Width : 32
g =] ! Input Data Fractional Bits : o
% = H ‘i Number of Coefficients : 80
= 3
a ] 5 <
= il T C Coefficients : 80
: g ———— :
0 e Contticrta o
- 3 Coefficient Structure : Symmetric 3
= ! Coefficient Width : 33
.- - Coefficient Fractional Bits : ]
[} LE L3 os oz ' Quantization Mode : Integer_Coefficients
f Hormalized Frequency (x FI rad/sample} Gain due to Maximizing
Dynamic Range of Coefficients : NfA
Setto Display © 1 Range: 1..1 Rounding Mode : Full Precision
Filter Analysis Qutput Width : 65 (full precision = 65 bits)
| ‘Output Fractional Bits : 0
Passband Stop band P
- - Cycle Latency : 132
Range : 0.0 - 0.06095 0.336618 - 1.0
i i Filter Architecture : Systolic Multiply Accumulate I
Min : 206.638597 dB Control Options SCLR, ND I
Max: 200.638597 dB 25.861642 dB
Ripple : 0.000000 dB =
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