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ARITHMETIC

ADDS Addition with saturation
ADDV Add with overflow

CADD Complex or mixed Addition
COPY Copy data

CSUB Complex or mixed Subtraction
DIVIDE Fractionnal division num/den
DOUBLE Gain by 2

FULLSCALE Stretch to [-1..+1[
GAIN Fixed real gain

HALF Gain by 0.5

HALFSUM Half sum of inputs

MADD Multiply and Add

MADD2 Multiply and add 2 inputs
MADDS Multiply, Add, Shift

MUL Real multiplier

MULCC Multiply with conjugate
MULT Complex, mixed, or real multiplier
NEGATE Sign inversion y = -x
OFFGAIN Offset and gain:

GOF Gain followed by offset

SHIFT Gain by 2"N

SUBS Subtraction with saturation
SUBV Subtraction modulo +/- 1
WSUM2 Weighted sum of 2 inputs:
WSUM3 Weighted sum of 3 inputs:

AUDIO

BAL Balance

CODEC Audio CODEC
MIDI_BACH MIDI File
MIDI_CHEVAL MIDI File
MIDI_ENTTAINR MIDI File
MIDI_FELICITY MIDI File
IN_L Codec input Left
IN_R Codec input Right
LOGPOT Log potentiometer
OUT_L Codec output Left
OUT_R Codec output Right
AGC Automatic Gain Control
PAN Panoramic

MIDIPLAY MIDI Sequencer
PIANO

REVERB Add reverberation to sound
TRANSPOSE Transpose

CONTINUOUS

G_RAMP Slope generator
G_STEP Step generator
INTEGA Analog Integrator
LP1A 1st order lowpass
LP2A 2nd order lowpass

CONTROL

BOOLTOF Boolean to Fractional
CASE Case condition

CLEAR Clear

CNORM Norm a complex variable
COMPARE Relais function

CPLL Complex PLL

CPLXFREQ Instantaneous frequency
DECIM Decimation

DELAY Real, complex, fixed, variable
DEMUX 1 to 2 Demultiplexer
DERIV Instant Derivator
DERIVATE Derivator FIR Filter
EDGE Generate flags on zero crossing
EXCHG Exchange

FORCEC Force complex
FORCEF Force to value
FRTOBOOL Comparator

INTEG Integrator with input gain
KEY_EVENT Key Press Event
LOOKUP Read data in memory
MAXPOS Position of maximum
MULTIFLAG Set Multiple Flags
MUX 2 input multiplexer

NOP No operation

ONEOF8 Activate selected output
PEAK Get peak value of input
PISO Parallel In Serial Out
REST_SGN Restore Sign
SEQUENCE Sequence generator
SIPO Serial In Parallel Out

STOP Stop processor
SAMPHOLD Sample and Hold
SCAN Scan buffer

SNDS Send string to RS232 port
SWITCH Switch.

TRAP Hang here (infinite loop)
UDELAY Unit delay z*-1
WAITFLAG Wait and clear flag

ETD410K

AD1 Analog to Digital Converter 1
AD2 Analog to Digital Converter 2
AD3 Analog to Digital Converter 3
AD4 Analog to Digital Converter 4

AD Complex ADC

ADA Wait sample, read ADs, write DAs
BLINKLED Core activity LED

DAL1 Digital to Analog Converter 1
DA2 Digital to Analog Converter 2
DA3 Digital to Analog Converter 3
DA4 Digital to Analog Converter 4
DA Complex DAC

CLOCK Change DSP clock frequency
CODEC Audio CODEC
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280
330

147
155
196
215
216

IN_L Codec input Left
IN_R Codec input Right
LED LED

OUT_L Codec output Left
OUT_R Codec output Right

TTL_IN1 Digital Input 1

TTL_IN2 Digital Input 2

TTL_OUTL Digital output 1
TTL_OUT2 Digital output 1

UART standart UART at 115KBauds

FILTERS

AVERAGE Moving average
DECIM_FIR Decimation FIR
FILTERBANK Bandpass Filter Bank
FIR Finite Impulse Response filter
FIR1 Half sized FIR

FIR2 Bandpass FIR filter

FIRG Gaussian FIR filter
GOERTZEL Goertzel Algorithm
HILBERT Hilbert transform

HP1 First order High-Pass filter

IIR 2nd order IR filter

1IR2 2nd order recursive filter

1IR6 6th order IIR

IIRC1 1st order Complex IR filter.
IIRT 2nd order IR Transposed IR
LMS Auto Adaptive FIR filter.

LP1 1st order recursive lowpass filter
LPABS Lowpass of abs value
SLOPELIM Slope limiting filter

FUNCTIONS

ARG Argument of a complex input
CPLX_POW Complex Power
DECIBEL Decibel function

F_ATAN Arc Tangent

F_COS Cosine function y = Cos(pi*x)
F_EXP Real exponential function
F_EXPABS Exponential of abs
F_GAUSS Gaussian function

F_SIN Sine function y = Sin(pi*x)
F_SINCOS Sine-Cosine function
F_SINUS Sine Function

F_TRI Triangle function

FRDBL

INTERPOL 1D or 2D Table Interpolate
POLY Real Polynomial function
RDTABLE Read interpolate table
SQROOT Square root of input
SQUARE Square of input

TBLR2D 2-D Table read and interpolate

GENERATORS

G_BPR Binary Random Generator
G_CHIRP Chirp Generator
G_GAUSS Gaussian Noise
G_NOISE Random generator
G_PULSE Pulse generator
G_RECT Rectangle generator
G_SAW Sawtooth generator

G_SIN Sine wave generator
G_SINCOS Sine-Cosine Generator
G_SLOPE Triggered Slope Generator
G_SQUARE Square wave generator
G_TRI Triangle generator

OSC High purity sine oscillator
0OSCIQ Phase quadrature oscillator
TRIGD_PULSE Triggered pulse

INSTRUMENTS

HISTO Buffer switching histogram.
KEY_EVENT Key Press Event
LOGG Data Logger.

PLOTTER Slow signal plotter
READMEM Read Memory
SCOPE Multi Channel Scope
SPECAN Spectrum Analyser

INTEGER
CASE Case condition

FITF2! Fract to Integer

FITI2F Integer to Fract

IADDS Integer addition with saturation
IADDV Integer addition modulo 224
IMUL Integer multiplier

INVINT Inverse of an integer

ISUB Integer Subtraction

ITOBOOL Comparator, boolean output

INTERRUPT

I_ADA Install AD-DA Interrupt
|_CODEC Install Codec Interrupt
I_TIMERO Periodic Interrupt

ICC_SEND Send Message
ICC_SND_NMI Send Message
ICC_NMI NMI on message
ICC_SND_IRQ Send Message
ICC_IRQ IRQ on message
ICC_WAIT Wait for Message

LOGIC
ANDGATE Logic AND
BIT Bit Test

192
193
208
263
264

333
334
335
336
344
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101
102
105
106
107
161
167
169
185
186
187
188
189
210
214
217
307

141
142
144
145
146
148
150
151
152
153
154
156
261
262
332

168
207
211
271
217
293
310

108
109
174
175
191
200
203
204

1
12
173

178
180
i
179
176
181

13
21

BLINKLED Core activity LED
BOOLTOF Boolean to Fractional
CHANGED Check if input has changed
FLAGSET Set ool variable to TRUE
FLAGCLR Set bool variable to FALSE
FLAGTOG Toggle boolean variable
FRCOMP Comparator

FRTOBOOL Comparator

INTCOMP  Integer Comparator
INTTOBOOL Comparator of Integers
IQ_DECODER Incremental decoder
LED LED

NANDGATE Logic NAND
NORGATE Logic NOR function
NOTGATE

NXORGATE Logic NXOR function
ORGATE Logic OR function

PISO Parallel In Serial Out

SIPO Serial In Parallel Out
RS_FLIPFLOP RS flip flop

TTL_IN1 Digital Input 1

TTL_IN2 Digital Input 2

TTL_OUT1 Digital output 1
TTL_OUT? Digital output 1
XORGATE Logic Exclusive OR

MATRIX

ARRAYMUL Array Multiply
COMPRESS Suppress small values
DCT Discrete Cosine Transform
DFTSWAP Swap Input Buffer halves
EXPAND Restore compressed data
IDCT Inverse DCT

DFT Discrete Fourier Transform
IDFT Inverse DFT

FFT Fast Fourier Transform

IFFT Inverse FFT

FFTCOEFF FFT coefficient table
FLOWTOPAK  Flow to Packets
FLOWTOVECT Data flow to vector.
GETOVERLAP Get overlap buffer
ISNOTNULL Test bool vector
MAKE_ERR Inject errors within vector
MATEOR XOR between matrixes
MATMUL Matrix product
MATMULB Boolean Matrix product
MATSUM Sum of matrixes

PAKTOFLOW Packets to Flow

VECTTOFLOW Vector to dataflow
VECT_POW Vector Power

V_CPLXPOW Vector Complex Mean Power
WINDOW Weighting Window
WR_BUFFER Write to Circular Buffer
ZEROPAD Zero Padding

MUSIC

MIDI_SEQ MIDI Sequencer
MIDI_CMD Midi Command interface
GENERIC_INST

GUITAR

HARP

ORGAN

MIDI_BACH MIDI File
MIDI_CHEVAL MIDI File
MIDI_ENTTAINR MIDI File
MIDI_FELICITY MIDI File
REQUIEM MIDI File
PAVANE MIDI File
TOLLITE_HOSTIAS MIDI File
DEBUSSY1 MIDI File
DEBUSSY2 MIDI File
COMEDIENS MIDI File
CONTRAPUNCT MIDI File
TOURDION MIDI File
ALTA_TRINITA MIDI File

NON LINEAR

COMPARE Relais function

MAGN Magnitude of a real or complex
POS Diode function

QUANT Quantize data to n bits

SGN Sign function

F_STEP Step function

SDR

STAT

ACCUM Accumulate random signals
AVERAGE Moving average
CORREL Cross correlation
G_NOISE Random generator
G_GAUSS Gaussian Noise

HISTO Buffer switching histogram.

STRING

FRTOHEX Fract to Hex-String

350

361

17
145

144
168

135

FRTOSTR Fract to String
INTTOSTR Integer to String

KBD Get ASCII from keyboard
WORDTOHEX Word to hexadecimal
WORDTOBIN Word to Binary
SEND_STR Send string

UART standart UART at 115KBauds

TABLES

SINC Sinc Table

SINUS Sine Table

SINCOS  Sine-cosine Table
WINDOW Weighting Window

TELECOM

AGC Automatic Gain Control
BAD_CHAN

CHAN_ECHO

DELTAPHI Argument difference
DEMFSK FSK Demodulator

DPHI Phase differentiator
ENCODE GF(2) encoder

FADING Simulate fading channel
FIR_RC Raised Cosine FIR
FIR_RRC Root Raised Cosine
G_CLK Clock Generator

G_ASCII Triggered ASCII source
G_RNDSYM Random symbol generator
ASCTOSYM ASCII to symbols
BL_RANDOM Band limited random
COD_R3D 1-3 Repetition coder
DEC_R3D 3-1 Repetition decoder
DIFFCOD Differential coder
DIFFDEC Differential decoder
DIFFSCOD Differential sign coder
DIFFSDEC Differential sign decoder
MAP Map symbol to complex
MODUL I-Q modulator

MODFSK FSK Modulator
MODMSK MSK modulator
MUTINFO Mutual Information
MUXF f-domain multiplexer
CHANNEL Channel simulation
CHAN_RINGING Channel w. resonance
COSTAS COSTAS loop

DEMOD QAM demodulator
UNMAP Complex to symbol
RCPULSE Raised Cosine Pulse shaper
RXCK ' Clock restoration
SCRAMBLE N-bit scrambler
SIGMAPHI Phase accumulator
SYMTOASC Symbols to ASCII
SNDC Send char to serial port
RX_AMI AMI decoder

RX_MAN Manchester line decoder
RX_MAND D-Manchester decoder
RX_MLT3 MLT3 line decoder
RX_NRZ NRZ decoder

RX_NRZI NRZI line decoder
RX_RZ Return to Zero line decoder
TX_AMI AMI Coder

TX_MAN Manchester line coder
TX_MAND D-Manchester Coder
TX_MLT3 MLT3 line coder
TX_NRZ Non Return to Zero line coder
TX_NRZI NRZI line coder

TX_RZ Retum to Zero line coder
UNSCRAMBLE Unscrambler

TIMING

ADA Wait sample, read ADs, write DAs
BLINKLED Core activity LED
FS_TIMER Waits for sample time
CLOCK Change DSP clock frequency
COUNTER Event counter

HWTIMER HW Periodic Timer

LED LED

SWTEMPO Time waisting tempo

TIC Start HW Cycle Counter

TOC Stop Chrono

TIMERF Frequency Timer

TIMERP Periodic Timer

TIMERS One shoot Timer.
TRIGD_PULSE Triggered pulse
WAITFLAG Wait and clear flag

UNCLASSIFIED

ALAWTOLIN A-Law to linear conversion
AVEVERUM MIDI File

COD_STEREO

DEC_STEREO

DEM_FSK FSK Demodulator
F_TRIABS Abs value of Triangle function
FP_ABS Floating Point absolute value
FP_ADD Floating Point Addition
FP_CMP Floating Point Compare
FP_DIV Floating Point division num/den
FP_MAC Floating Point MAC

FP_MPY Floating Point multiply
FP_NEG Floating Point Negate
FP_SCALE Floating Point scaling
FP_SQRT Square root of input
FP_SUB Floating Point subtraction
FP_WMAC2 Float y= X0+g1*1+g2*x2
FP_WSUM2 Float weighted sum
FPTOFR Float to Fract

FRTOFP Fract to Float

FTOBOOL Comparator

IXOR Exclusive OR

LINTOALAW Linear to A-Law conversion
LSHIFT Logic N bit Shift

LULLY MIDI File

MOD_FSK FSK Modulator

RONDO MIDI File

SDRAM Install SDRAM PortA interface
SHIFTV Logic Shift

STEREO_COD

STEREO_DEC

VioL

WAITKEY Wait until key pressed
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ACC U M Accumulate random signals

Accumulate

sync Q Z

CATEGORY: STAT

DESCRIPTION:

Accumulate random signals

Sync resets buffer pointer to 0. Start clears buffer.
Fract output is a continuous scan of accumulate buffer

ACCUM

PARAMETERS:
Parameter: Default values:
Points 500
Number of adds 10000
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_sync BOOL BIT mandatory
name_start BOOL BIT optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_scan FRACT WORD normal
name_buf FRACT Matrix of WORD optional
. . Demo ACCUM
WAIT G_GAUSS i o 6 v
- . . Accumulate
ADF:/: f:sv\:lzLE , 0.1 RMS . o> 5 L > 10. . o2 ©

1IIR2

Extract a small signal from noise
by accumulating 20 000 experiments

b o syn L
£=5000.Hz q=4. 07
T-F -> 0-—@———i start

®

ISCOPE|
11

ACCUM test program
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AD

CATEGORY: ETD410K

Complex ADC

©
=
©

AD

DESCRIPTION:
Complex ADC
AD1=Real AD2=Imag
OUTPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX WORD normal
ATTRIBUTES
Non executable, Unique,
Demo AD
Interrupt 0 i 0
AD-DA EVENT 4 SPECTRUM
Fs = 1E5 Hz ©

. SCOPE|
512point FFT, N\
© O "9 “tull spec d & ' © 11

win: Blackman_Harris
- -

Acquire a complex signal
(e.g. 2 accelerometers at 90° on a motor )
Spectrum is non symmetric

AD test program
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AD 1 Analog to Digital Converter 1

CATEGORY: ETD410K

o[}

DESCRIPTION:
Analog to Digital Converter 1
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
ATTRIBUTES
Non executable, Unique,

Demo AD - DA

conversion

WAIT

AD-DA SAMPLH
Fs = 1e5Hz

AD1 ® O DAl
O o 2 on |-O

Simplest program !

ADL1 test program

AD1
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AD2 Analog to Digital Converter 2 AD2

o[}

CATEGORY: ETD410K

DESCRIPTION:
Analog to Digital Converter 2

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

ATTRIBUTES
Non executable, Unique,

0
WAIT
AD-DA SAMPLH Demo AD2
Fs = 1e5Hz )
Connecting a cable between DA and AD
1
G SIN

AD2 test program
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ADS Analog to Digital Converter 3 ADS

o[}

CATEGORY: ETD410K

DESCRIPTION:
Analog to Digital Converter 3

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

ATTRIBUTES
Non executable, Unique,

FIBULA-G Blocks Reference 5



AD4 Analog to Digital Converter 4 AD4

o-[=4

CATEGORY: ETD410K

DESCRIPTION:
Analog to Digital Converter 4

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

ATTRIBUTES
Non executable, Unique,

6 FIBULA-G Blocks Reference



ADA Wait sample, read ADs, write DAs ADA

CATEGORY: ETD410K

DESCRIPTION:
Wait sample, read ADs, write DAs
Defines actual_fs

PARAMETERS:

Parameter: Default values:
Frequency (Hz) le5
ATTRIBUTES

Unique, Execute First, Defines: actual_fs

Demo ADA

o[wb—fmlo  of{ms—fm}o
1

WA SCOPE
AD-DA SAMPLE
VW 14

Fs = 1.e5Hz

ADA test program

FIBULA-G Blocks Reference 7



AD DS Addition with saturation AD DS

CATEGORY: ARITHMETIC

DESCRIPTION:

Addition with saturation

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_in2 FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo Add with Saturation

4
Blink LED

T= 1E4 smp
5

WWAIT] SCOPE
AD-DA SAMPLE
VAV

Fs = 1e5Hz

Sum of a Sine and a Triangle: Output is limited to [-1 .. +1]

ADDS test program
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AD DV Add with overflow AD DV

®
CATEGORY: ARITHMETIC
DESCRIPTION:
Add with overflow
y =inl +in2;
if y>=1 then y=y-2; if y<-1 then y=y+2;
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_in2 FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_ov BOOL BIT optional

Demo Add with Overflow

1

increment_per_sample

/[ Sawtooth output //

3 2
WAIT Blink LED
AD-DA SAMPLE ‘ . ‘ @scom
Fs = 1e5Hz N 11
T= 1E4 smp

Sawtooth generator 1/100th of sampling frequency

ADDYV test program
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AG C Automatic Gain Control AG C

CATEGORY: AUDIO

DESCRIPTION:

Automatic Gain Control

PARAMETERS:

Parameter: Default values.

Reference 0.75

Time Ct 5.

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

CODEC

Fe=48kHz Demo AGC

Input: mic

1 2 3 4
0
in1—Qr _/_ /\/ AGC SCOPE
@—n—i 0— X_ o—i ref=0.1
in>-O 50.Hz Tau =0.1s 11
o

AGC controls gain of speech signal
in order to get an average power of 0.1

AGC test program

INTEGRATOR

°r 2= 1./(%1*actual_fs)
|, M

gain

AGC internal schema
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AI—AWTO I—I N A-Law to linear conversion AI—AWTO I—I N

A-law to Lin

DESCRIPTION:

A-Law to linear conversion

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo LINTOALAW ALAWTOLIN 9
Note ] - @SCOPE
ALAWTOLIN et LINTOALAW sont des version modifiées des codes LINLOG et LOGLIN
de la librairie Motorola qui ne fonctionnent pas tels quels. Le résultat laisse toutefois a désirer. 11
Cette démo met en évidence une petite discontinuité au passage par 0
0 JMO
WAIT 3 4
AD-DA SAMPLE QUANT
Fs = 1e5Hz e b 3 - ©
N= 8bits

5 6

7 8
Lin to A-law QUANT A-law to Lin
‘ o o 3o b B on: |-O
jé N= 8bits 7'4 |

1
G SIN
1000. Hz
freq /\/\/ [—
O

phi

ALAWTOLIN test program
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ALTA_ TRINITA

CATEGORY: MUSIC

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name: Data Type:
name INTEGER

ATTRIBUTES
Non executable, Unique, Data Table

MIDI File

J9

MIDI
Alta_Trinita

Data Struct:
Matrix of WORD

ALTA_ TRINITA

Connection:
normal
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ANDGATE

CATEGORY: LOGIC

DESCRIPTION:
Logic AND
BOOLy =inl & in2

INPUTS
Name:
name_inl
name_in2

OUTPUTS
Name:
name

Data Type:

BOOL
BOOL

Data Type:

BOOL

Logic AND

inl Q
AND ®
in2 Q

Data Struct:
BIT
BIT

Data Struct:
BIT

ANDGATE

Connection:
mandatory
mandatory

Connection:
normal

WAIT

freq

Frequency doubler

Demo ANDgate, NANDgate

in1—O—

AND HE}F———0—

in2—Q—

in1—O—

NAND H}——in—O0—|

T-F -> 0-1—® - ©

in2—Q—

T-F > 0-1—@ - ©

NN\|SCOPE
VWW 4

ANDGATE test program

FIBULA-G Blocks Reference
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ARG Argument of a complex input ARG

inre 0 Argument

CATEGORY: FUNCTIONS

DESCRIPTION:
Argument of a complex input
y = 1/pi * arctan2(Im(x),Re(x))

INPUTS

Name: Data Type: Data Struct: Connection:
name_in COMPLEX WORD optional
name_in_re FRACT WORD optional
name_in_im FRACT WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo ARG

WAIT
AD-DA SAMPLH

Fs = 1ebHz
ARG calculates the
argument of a complex
expressed in half turns
y= atan2{ im(x)/re(x) } / piea

o Argument

NN\/\|SCOPE
VWW 14

View argument of a complex exponential at 500Hz

ARG test program
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ARRAYMUL

CATEGORY: MATRIX

Array Multiply

ARRAYMUL

ARRAYMUL

DESCRIPTION:
Array Multiply
Out(i) = in1(i)*in2(i)
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl defined by cn Matrix of mandatory
name_in2 defined by cn Matrix of mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name defined by cn Matrix of normal
. Demo FlowToVector
WAIT Demo ArrayMul 6
[AD-DA SAMPLI H
RN Demo Window @sem
1:1
1
G SIN
4321 Hz

phi

Periodic Timer

ot T=0.1sec |

cntr

WINDOW

N=100
Gauss

freq

2
ARRAYMUL

vector (100x1)

ind:
in2:

weighted_vector (100x1)

G SAW
1000.Hz gy
4

®©

ov

5

o RDTABLE
74*1 2 o DAL —O)
able—{]

Flow to Vector: A signal (sinewave) continuously fills a cyclic buffer On timer flag, 100 last samples are transfered to data array
Window is a weighting table created by ASM directives in Y: field
ArrayMul multiplies each point of vector by each point of window, generating a weighted vector
ReadTable continuously scans and interpolates the weighted vector

ARRAYMUL test program

FIBULA-G Blocks Reference
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ASCTOSYM ASCII to symbols

ASCII to
Symbols

CATEGORY: TELECOM

DESCRIPTION:

ASCII to symbols

Outputs an n-bit symbol on sck true, then negates sck.
Reads ascii on bck true then negates bck.

Asserts req when shift register < n bit

ASCTOSYM

PARAMETERS:
Parameter: Default values:
Bits per symbol 1
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_bck BOOL BIT mandatory
name_sck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional
name_req BOOL BIT normal
0
WAIT Demo
e ASCTOSYM - SYMTOASC 6 .
@scops 2N
1 m T= \1E74ﬂysymp
CLock bauds
F=baudsHz u i
o i Transmitter Receiver
2 T 3 5 7
ASCII Source scl ASCII to Channel Symb. to ASCII error
ﬁ i g P

=y

-7
jﬂ
CLOCK restorefe]
i@  F=baudsHz
Transmitter: Convert a text to a string of 1-bit symbols sent at 100 Bauds.

Receiver: concatenate symbols to ASCII characters and send characters to serial port.

®d

J sampled

ASCTOSYM test program
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AVERAGE oving average AVERAGE

Mov. Average

CATEGORY: FILTERS

DESCRIPTION:
Moving average
y(K) = (g/n) sum(xi), i= [k-n+1 ... K]

PARAMETERS:

Parameter: Default values:

gain 10

time 0.02

Unit sec,samp

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

0 L Demo AVERAGE3

WAIT G SIN
1000. Hz 2 b,g
AD-DA SAMPL freq 0.3 Mov. Average ’
Fs = 1e5Hz /\/\/ in1 in—Q T=0.001sec [K] 0
phi in2
1.0 dat
b.g . 4
Suppress alternative component
0.5 from DC signal. ~AJ|SCOPE
T must be equal to an integer
dato number of sine periods 11

AVERAGE test program
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AVEVERUM

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS

Name: Data Type:

name INTEGER

ATTRIBUTES
Non executable, Unique, Data Table

MIDI File

J9

MIDI
Ave Verum

Data Struct:
Matrix of WORD

AVEVERUM

Connection:
normal

18
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BAD CHAN BAD CHAN

in @ BAD_CHAN ®

CATEGORY: TELECOM

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo BAD CHAN

1 3 2 4
WAIT G_SOUARE 05 AAJSCOPE
AD-DA SAMPL freq O : @—in in—Q BAD_CHAN [ VW
Fs = le5Hz =g 11
® ®
phase negedge
BAD_CHAN test program
1
1IR2 I
0 f=1200.Hz g=15.
q\
oS BRE
3
2 1IR2 bp
f=1300.Hz g=5.
i 6
0.3
> TR ot
1. E_)g
» 1.
5
4 IR2  bp
f=1400.Hz g=3.
9_{ 0.3 ;

BAD_CHAN internal schema
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BAL

CATEGORY: AUDIO

DESCRIPTION:
Balance

outl = in1*(1+k)/2
out2 = in2*(1-k)/2

Balance

inl Ol5(1+k) outl
k
in2 0'5(l-k) out2

BAL

INPUTS
Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_k FRACT WORD mandatory
name_in2 FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_outl FRACT WORD normal
name_out2 FRACT WORD normal
FeslBitiz 2 Demo BALANCE
- OSCILLATOR
Input: line 220 Hz
4 1
O 5
G TRI inl 0'5(1+k) outl @
freq nco 0.LHZ k- 0 5(1-k) /\/\/\/SCOPE
/\/\/ 3 in2 : out2 W\/\/ 1:1

330.Hz

OSCILLATOR

four}-0

Slow triangle signal controls power repartition
between left and right channels.

BAL test program

20
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BIT Bit Test BIT

° ’

CATEGORY: LOGIC

DESCRIPTION:
Bit Test
PARAMETERS:
Parameter: Default values.
Bit Nr 0
INPUTS
Name: Data Type: Data Struct: Connection.
name_in defined by cn mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name BOOL BIT normal
Demo BIT
b,g
i—0— BIT0? —O———— 0
dat0
2
b.g ) b.g WAIT
0 in—0— BIT 1?2 AD-DA SAMPLH
Fs = 1e5Hz
_dat ) 3 datl
Modify value using b.g
mouse wheel
i—0— BIT2? —o——— 0
dat2

BIT test program
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B L_RAN DO M Band limited random

BL RANDOM

BL_RANDOM ®
CATEGORY: TELECOM
DESCRIPTION:
Band limited random
Filter 200-4500Hz. Simulates voice spectrum
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo BL_RANDOM
pAL —(O) i1
Interrupt i_0 0
AD-DA EVENT 4 SPECTRUM SCOPE
Fs =1E5 Hz ) 512point FFT, .
BL_RANDO ™9 “full spec dB & ' @ Ll
win: Blackman_Harris
| S——
Spectrum of Simulated Voice Signal

BL_RANDOM test program
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BLINKLED Core activity LED BLINKLED

Blink LED
T= smp
CATEGORY: ETD410K
DESCRIPTION:
Core activity LED
Twinkle core LED at given period
PARAMETERS:
Parameter: Default values:
Period (samples) 1E4
2
Demo BLINKLED —
duty O
1000. Hz &
o-{m}——fo}o
0 1
Blink LED
CODEC
Fs=48KkHz
Input: mic T=1E4 smp

o-{}——feil-o

BLINKLED test program
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BOO I—TOF Boolean to Fractional BOO I—TOF

o ’

CATEGORY: CONTROL

DESCRIPTION:
Boolean to Fractional
T-F-->1.0-0.0

INPUTS

Name: Data Type: Data Struct: Connection:
name_in BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

4

L Demo BOOLTOFRRscore

1:1

TIMERF
in0=— TOGGLE—@——ir{fl}—T-F -> 0- 1B - ©)
F=1000.Hz

Timer generates TRUE every ms
On TRUE, block TOGGLE changes state,then resets the timer's output to false
Block BOOLTOF converts TRUE-FALSE to fractional 1.0 - 0.0

2

BOOLTOF test program
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CAD D Complex or mixed Addition CAD D

CATEGORY: ARITHMETIC
DESCRIPTION:

Complex or mixed Addition
with saturation

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl defined by cn mandatory
name_in2 defined by cn mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name COMPLEX WORD optional
name_re FRACT WORD optional
name_im FRACT WORD optional

Demo CADD
1 4
Sin-Cos Gen @ re 5 SCOPE
frea ni—O ® e VWW 14

in2 ® im 3

6 in1—Qr _/_ @ re @

ol o

in1 ® re in2—O @ im @

freq in2—Qr ® im

Observe complex signal 3 in X-Y mode,
you will get a nice flower

CADD test program
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CAS E Case condition CAS E

CASE
in Q ®

CATEGORY: CONTROL

DESCRIPTION:
Case condition
Output is true if (in = Case_value), false otherwise

PARAMETERS:

Parameter: Default values:

CASE value $20

INPUTS

Name: Data Type: Data Struct: Connection:
name_in INTEGER WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

Demo CASE

Press [Enter] or [Space-bar] or any other key
while FIBULA window is active

~ 0] )
ascii_value CASE

datl

CASE test program
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CHAN ECHO

CATEGORY: TELECOM

CHAN ECHO

INPUTS

Name: Data Type: Data Struct: Connection:
name_A B in FRACT WORD mandatory
name_B_A in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name_B_A FRACT WORD normal
name A B FRACT WORD normal

G_PULSE
T=0.003sec

ABlnl BA

i Demo CHAN ECHO

WAIT
CHAN_ECHO AD-DA SAMPL!
Fs = 1e5Hz
Path A to B conveys pulses

Path B to A conveys a sine wave B_An
Received sine on A side is 5
polluted with echos of sent pulses

4

NNANSCOPE
WW 14

CHAN_ECHO test program

A_B_in

DELAY

in1—Or

0.000456sec

in2

>
@

B_A_in

CHAN_ECHO internal schema

FIBULA-G Blocks Reference
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C HAN_RI N G I N&;‘annel W. resonance

in @CHAN_RINGIN®

CATEGORY: TELECOM

DESCRIPTION:
Channel w. resonance

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Data Type: Data Struct:
FRACT WORD
Data Type: Data Struct:
FRACT WORD

CHAN_RINGING

Connection.
mandatory

Connection:
normal

Demo CHAN_RINGING

2 3

WAIT G_SOUARE 0.5
! 250.Hz -M)_[>_ﬂfin CCHAN_RINGINE
Fs = 1e5Hz

phase negedge

INNANJSCOPE
WW 14

CHAN_RINGING test program

28

FIBULA-G Blocks Reference



CHANG ED Check if input has changed CHANG ED

O <> ? O,
CATEGORY: LOGIC
DESCRIPTION:
Check if input has changed
Outputs TRUE if input has changed
INPUTS
Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal
Demo CHANGED 1 2

Send string
to Terminal

Sends value to terminaly b.g _

str_in—O) 8 Chars @—str

whenever value changes = #13#10— o Scaleby 1.0

b, 0

Modify value
with mouse wheel

CHANGED test program
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CHANNEI— Channel simulation CHANNEI—

CHANNEL
in B=- Hz

Noise= RMS

CATEGORY: TELECOM

DESCRIPTION:
Channel simulation
Bandpass and noisy transmission channel

PARAMETERS:

Parameter: Default values:

Freq min: 200.

Freq max: 3200

Noise RMS: 0.

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo CHANNEL

CHANNEL
in—OB=100.-3200 Hg
Noise= 0.1 RMS|

NN/\SCOPE
WW 14

Fs = 1e5Hz

Simulates bandpass channel
with gaussian noise

CHANNEL test program
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CHANNEI— Channel simulation CHANNEI—

G_GAUSS
%2 RMS

Gaussian White Noise

Channel model
Band-limited with AWGN
3

%0Hz

DC suppressor

Low Pass

CHANNEL internal schema
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CLEAR

CATEGORY: CONTROL

Clear CLEAR

Tl

cmd

DESCRIPTION:
Clear
If cmd true then force connected output to 0
INPUTS
Name: Data Type: Data Struct: Connection:
name defined by cn mandatory
name_cmd BOOL BIT mandatory
Demo CLEAR
Force an output to O
5

freq

Fs = 1e5Hz

freq O

F=400.Hz

SCOPE]|
2 1:1

CLEAR test program
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CI—OCK Change DSP clock frequency CI—OCK

DSP CLOCK

F = MHz

L

CATEGORY: ETD410K

DESCRIPTION:

Change DSP clock frequency
192kHz --> 200.7MHz

by reprogramming the PLL

PARAMETERS:

Parameter: Default values.

Frequency (MHz) 196.608,200.704,175.104,150.528,98.304,49.152,24.576,12.288,6.144,3.072,1.536,0.768,0.384,0.192
ATTRIBUTES

Execute at Init, Unique,

Demo CLOCK
Init_0 Lower DSP Clock to 49MHz and
DSP CLOCK 0 run a 1000-tap (time consuming) FIR at Fs=100kHz
F =49.152 MHz WAL More than 1 over 2 samples will be lost,
L S which results in actual Fs less than Fs/2
3 1
G_SQUARE 05 s dF|R2 T 4
400.Hz . andpass
freq 5 N=1000 & O DA2 @
phase " ‘negedge 1:1

DAL —O)

CLOCK test program
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CNORM

CATEGORY: CONTROL

Norm a complex variable

CNORM

DESCRIPTION:

Norm a complex variable

z=x1/ x|

INPUTS

Name: Data Type: Data Struct: Connection:

name_in COMPLEX WORD mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection:

name COMPLEX WORD optional

name_re FRACT WORD optional

name_im FRACT WORD optional
Demo CNORM

0

WAIT
AD-DA SAMPLH
Fs = 1e5Hz

7

NN/ \/|SCOPE|
WW 14

freq

freq

Amplitude modulated Sine-Cosine
CNORM Brings signal amplitude to 1.0
However a phase error of pi appears
when sawtooth crosses 0.

CNORM test program
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COD R3D

CATEGORY: TELECOM

DESCRIPTION:
1-3 Repetition coder
y(K) = x(k):x(k-n):x(k-2n)

1-3 Repetition coder

COD_R3D
in Q de|=srnp ®
ck O rdy

COD R3D

PARAMETERS:
Parameter: Default values:
Delay (samples) 100
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional
4
L demo_COD_R3D
s = 1e5Hz —_— —
in—0— BIT 23 7 )
2 1 5 7

G_SQUARE
200.Hz

CLOCK
F=5000.Hz

phase negedge
3

COD_R3D
in—O i—~0— BIT 22 ? -HE

6

in—O BIT 21 ? —§§

One bit Symbols encoded
into 3 bit symbols having
delays O, T, and 2T

NN/\|SCOPE
WW 14

COD_R3D test program
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COD STEREO COD STEREO

INPUTS

Name: Data Type: Data Struct: Connection:
name_left FRACT WORD mandatory
name_right FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
0
et Q im—0-{> 05
o3
5
it 0.45
in2 0'4E%E§i:}4:}-—-—————————{:}
in3 0.1
right (:} 4

Frequency
Doubler

G SIN
19000. Hz

freq

COD_STEREO internal schema
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CODEC Audio CODEC

CATEGORY: AUDIO

DESCRIPTION:
Audio CODEC
Type tlv320aic23

PARAMETERS:

Parameter: Default values:
Fs (kHz) 8,32,48,96
Input line,mic

ATTRIBUTES
Unique, Execute First, Defines: actual_fs

Demo CODEC

CODEC

Fs=48kHz
Input: line

pass though with line input

;

oue)-0

o[}

CODEC test program

CODEC

FIBULA-G Blocks Reference
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COMEDIENS

CATEGORY: MUSIC

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name:
name INTEGER

ATTRIBUTES
Non executable, Unique, Data Table

Data Type:

MIDI File

J9

MIDI
Comediens

Data Struct:
Matrix of WORD

COMEDIENS

Connection:
normal

38
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COMPARE

Relais function

f

t
o
T

in F ]
ref ::::DCO_MFPARE

CATEGORY: CONTROL

DESCRIPTION:

Relais function

Output is oTrue or oFalse, wether
(name_in - name_ref) is >, >=,=<=<t0 0

COMPARE

PARAMETERS:
Parameter: Default values:
condition gt,ge.eq,ne,le,lt
oTrue 1.
oFalse 0
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ref FRACT WORD mandatory
name_t FRACT WORD optional
name_f FRACT WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo compare 0
WAIT
G. SQUARE
3 AD-DA SAMPLE
Fs = 1e5Hz

phase negedge

freq

TLOW —

t
o
freq il T
Tt e T
ref COMPARE @
ov

dto

4

NN/\/|SCOPE
WW 1

Switch between 2 signal sources,
depending on compare input

COMPARE test program

FIBULA-G Blocks Reference

39



COMPRESS Suppress small values COMPRESS

COMPRESS @ rate
Threshold:

CATEGORY: MATRIX

DESCRIPTION:

Suppress small values

Values < Threshold are replaced by 0

chains of zeros are replaced by code $80nnnn
where nnnn is the number of contiguous zeros

PARAMETERS:

Parameter: Default values:

Threshold 0.01

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT Matrix of WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT Matrix of WORD normal
name_rate FRACT WORD optional

Signal flow is converted to 512 word packets by FLOWTOPAK
COMPRESS function replaces values below threshold by 0,
then replaces each string of zeros by a unique code word.

EXPAND block restores the strings of zeros. ~
Packets are concatenated to output signal by PAKTOFLOW Demo COMPRESS - EXPAND

Interrupt i3

4 Compression rate %
=5 ’
N X
5 11 o N
0.1Hz
i 0 . B o 1 _ 2 rate_d; 3
i i
TIMERF — — o COMPRESS ¢ g
frea ctare G_SLOPE F_GAUSS e Threshold: EXPAND i1 PAKTOFLOWE Q DAL ©
F=500.Hz / r " i im0 FLOWTOPAK| Va 0z don wrpakQ)
st end - —
[ G2t mtz o1211)

COMPRESS test program
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CONTRAPUNCT

CATEGORY: MUSIC

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name: Data Type:
name INTEGER

ATTRIBUTES
Non executable, Unique, Data Table

MIDI File

J9

MIDI
Contrapunct

Data Struct:
Matrix of WORD

CONTRAPUNCT

Connection:
normal

FIBULA-G Blocks Reference
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COPY

Copy data

o—{ o

CATEGORY: ARITHMETIC

DESCRIPTION:
Copy data

Copy any data to different address

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Data Type: Data Struct:

defined by cn

Data Type: Data Struct:

defined by cn

COPY

Connection:
mandatory

Connection:
normal

Demo COPY

Copy data from one location to another

WAIT

AD-DA SAMPLH

Fs = 1e5Hz

dat
Modify value with
mouse wheel

dat0

COPY test program
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CORREL

CATEGORY: STAT

DESCRIPTION:
Cross correlation

between Inputl and Input 2

Cross correlation

in1 Q

CORREL

. @ scan
points

in2 Q maxpos

Fract output is a continuous scan of correlation function
C(n,k)=(1-epsi)*C(n,k-1)+epsi*(in1(k-n)*in2(k)) n=0..N-1
C(n,k)=(1-epsi)*C(n,k-1)+epsi*(in1(k-n)*in2(k-N/2)) n=0..N-1

Causal:
Non_causal:

PARAMETERS:
Parameter:

Points

epsi

Causal / Non Causal

INPUTS
Name:
name_inl
name_in2

OUTPUTS
Name:
name_scan
name_max
name_maxpos

Default values.

100
le-4
c,nc

Data Type:
FRACT
FRACT

Data Type:
FRACT
FRACT
INTEGER

Data Struct:
WORD
WORD

Data Struct:
WORD
WORD
WORD

CORREL

Connection:
mandatory
mandatory

Connection.
normal
optional
optional

0

2

WAIT
AD-DA SAMPLI

Fs = 1e5Hz

Demo CORREL

1

= -

max

del

CORREL 3.
3 512 points  § "0 > 13
in2- (®—maxpo:
DELAY
200samp

(o]

dat

ISCOPE|
11

CORREL test program
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COSTAS

COSTAS loop

osc_re osc_im
osc

CATEGORY: TELECOM

COSTAS

DESCRIPTION:
COSTAS loop
for ASK demodulation and carrier recovery.
PARAMETERS:
Parameter: Default values:
Fcarr 5000.
Fhi 5000.
Flo 1.
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD optional
name_osc COMPLEX WORD optional
name_osc_re FRACT WORD optional
name_osc_im FRACT WORD optional
Fs = 1e5Hz
2
G SIN
5000. Hz
freq
5

COSTAS LOOP|
fcarr=5000.
fh=1000.Hz

INNN|SCOPE
VW 14

COSTAS test program
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COSTAS COSTAS loop COSTAS

osc_re osc_im
osc

2
: ; X
X ® N e
in Y%labs

5 4
6 in1—/" 8
-0.01
n O— A\ %2abs in2— i
\‘J»TGO_W_]

7
Sin-Cos Gen @ —————
feo—g F=1000. Hz 2.*99/ actual _fs
— =

Ny ]
1 offset 3
—m-:x R o{ % R
%labs

sssssssssssssss

COSTAS internal schema
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COUNTER Event counter COUNTER

max Q

COUNTER @ end

cr © rdy

CATEGORY: TIMING

DESCRIPTION:

Event counter

Increments on name_clk TRUE or on each sample if name_clk unconnected

name_end is asserted whenever count reaches maxi (or connected max value if connection exists)
Counter will not increment beyond maxi

When name_clr is true, the counter is reset to 0 on next clk

If connected, output rdy is asserted each time the counter output has been modified

PARAMETERS:

Parameter: Default values:

maxi 10

INPUTS

Name: Data Type: Data Struct: Connection:
name_max INTEGER WORD optional
name_clk BOOL BIT optional
name_clr BOOL BIT optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name_end BOOL BIT optional
name INTEGER WORD normal
name_rdy BOOL BIT optional

Demo COUNTER

WAIT
AD-DA SAMPLH
Fs = 1e5Hz

Counter c1 has no ck connectionCounter c2 increments each time ck is true,
thus increments at each sample. thus at each end of c1 counter.

Max count is definded by a connéWhen max (9) is encountered next value is 0.
When max (49) is encountered, At each change of count value rdy is asserted,
counting stops and waits for a clrwhich resets counter c1.

COUNTER test program
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CPLL

CATEGORY: CONTROL

CPLL

Complex PLL

veo_re veo_im

DESCRIPTION:

Complex PLL

PARAMETERS:

Parameter: Default values:

frequency_gain 0.01

phase_gain 0.01

INPUTS

Name: Data Type: Data Struct: Connection:

name_in COMPLEX WORD mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection:

name_vco COMPLEX WORD normal

name_freq FRACT WORD normal

name_vco_re FRACT WORD normal

name_vco_im FRACT WORD normal
Demo CPLL

WAIT
AD-DA SAMPLH
Fs = 1le5Hz

A Sine-Cosine generator is frequency modulated by a 200Hz rectangle
The CPLL locks on the generator's frequency and delivers the instant
frequency value.

3

Sin-Cos Gen
F=0 Fs/2

5
veo
freq——in—O e 20.
# [
6

NNAISCOPE
WW 14

phi vco_re veo_im

CPLL test program
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CPI—I— Complex PLL CPI—I—

veo_re veo_im

Complex PLL

0 4
3 2 °
i ©
e 1-O @ o rein_re o %0 INTEGRATOR 0.5
o i} RIGCES R K S
in %l e 0.5

@ o gain

veo_re vco_im

CPLL internal schema
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CPLX POW Complex Power CPLX POW

in Q Re2+Im?2 ®

CATEGORY: FUNCTIONS

DESCRIPTION:
Complex Power
Computes Re?+Im?2

INPUTS

Name: Data Type: Data Struct: Connection:
name_in COMPLEX WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo CPLX_POW

3 4

inl @ re
in—Q Re2+Im? gl
@ im

Power of complex signal
= Re? + Im?

Sin-Cos Gen

; F=1000. Hz
req

Fs = 1e5Hz

5

INNAN|SCOPE]
WW 14

freq

CPLX_POW test program
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CPLXFREQ Instantaneous frequency CPLXFREQ

inre O

in @ CPLXFREQ ®

in_im O

CATEGORY: CONTROL

DESCRIPTION:

Instantaneous frequency

of complex signal

y = fI(Fs/2)= 1/pi * Arg(x(k).x*(k-1))

INPUTS

Name: Data Type: Data Struct: Connection.
name_in COMPLEX WORD optional
name_in_re FRACT WORD optional
name_in_im FRACT WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal

Demo CPLXFREQ

A Sine-Cosine generator is frequency modulated by a 200Hz rectangle
AD-DA SAMPLE The CPLXFREQ block delivers the instant frequency value.
Fs = 1e5Hz DAZ2 shows the frequency variations amplified.

WAIT

6

SCOPE
VWW\| .
11
3 5
Sin-Cos GenfRre  inre N
in_im O
O
phi

duty

freq O

CPLXFREQ test program
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CSU B Complex or mixed Subtraction CSU B
inl _/_ @ re
in2 :E)_g im

CATEGORY: ARITHMETIC

DESCRIPTION:

Complex or mixed Subtraction

with saturation

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl COMPLEX WORD mandatory
name_in2 COMPLEX WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name COMPLEX WORD optional
name_re FRACT WORD optional
name_im FRACT WORD optional

Demo CSUB
1 4
Sin-Cos Gen @ re 5 @SCOPE
freq in1—O ® re 1:1

in2 ® im 3

6 in1—Qr _/_ @ re @

S Y

in1 ® re in2—O @ im @

freq in2—Qr ® im

Observe complex signal 3 in X-Y mode,
you will get a nice flower

CSUB test program
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DA

CATEGORY: ETD410K

DESCRIPTION:
Complex DAC
DA1=Re DA2=Im

INPUTS
Name:
name

ATTRIBUTES
Non executable, Unique,

Complex DAC DA

©
o)
©

Data Type: Data Struct: Connection:
COMPLEX WORD mandatory

Demo Complex DA conversion

WAIT

Fs = 1e5Hz

DA1 and DA2 exhibit Phase-Quadrature Signals

DA test program
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DAl Digital to Analog Converter 1

CATEGORY: ETD410K

DESCRIPTION:
Digital to Analog Converter 1

INPUTS
Name: Data Type:
name FRACT

ATTRIBUTES
Non executable, Unique,

foil-o

Data Struct: Connection:

WORD mandatory

WAIT

AD-DA SAMPLH
Fs = 1e5Hz

Demo AD - DA conversion

.—-—.—.ADI ® O DAL
.—H—.ADZ ® O DA2

Copy AD inputs to DA outputs

DAL test program

DA1

FIBULA-G Blocks Reference
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DA2 Digital to Analog Converter 2 DA2

fol-o

CATEGORY: ETD410K

DESCRIPTION:
Digital to Analog Converter 2

INPUTS
Name: Data Type: Data Struct: Connection:

name FRACT WORD mandatory

ATTRIBUTES
Non executable, Unique,

Demo AD - DA conversion

o[} w}o
Fs = 1e5Hz
in—Q |X| ® . @

Vi ew on DA2 abs val ue of input signal

DAZ2 test program

54 FIBULA-G Blocks Reference



DAS Digital to Analog Converter 3 DAS

fl-o

CATEGORY: ETD410K

DESCRIPTION:
Digital to Analog Converter 3

INPUTS
Name: Data Type: Data Struct: Connection:

name FRACT WORD mandatory

ATTRIBUTES
Non executable, Unique,
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DA4 Digital to Analog Converter 4 DA4

fofo

CATEGORY: ETD410K

DESCRIPTION:
Digital to Analog Converter 4

INPUTS
Name: Data Type: Data Struct: Connection:

name FRACT WORD mandatory

ATTRIBUTES
Non executable, Unique,
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DCT Discrete Cosine Transform DCT

CATEGORY: MATRIX

DESCRIPTION:
Discrete Cosine Transform
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT Matrix of WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT Matrix of WORD normal
name_busy BOOL BIT optional
Demo DCT
2 0
G TRI 4
1000. Hz +
freq ONCO i FLOWTOPAK
%} VAYAY] TL
saw memo (512x1)
Interrupt _
AD-DA EVENT i_0
Fs = 1E5 Hz
% @SCOPE
11

DCT test program
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DEBUSSY1

CATEGORY: MUSIC
DESCRIPTION:

MIDI File

Transcripted in asm format

OUTPUTS

Name: Data Type:

name INTEGER

ATTRIBUTES
Non executable, Unique, Data Table

MIDI File

J9

MIDI
Debussy1l

Data Struct:
Matrix of WORD

DEBUSSY1

Connection:
normal
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DEBUSSY2 MIDI File DEBUSSY2
J9

MIDI
Debussy2
CATEGORY: MUSIC
DESCRIPTION:
MIDI File
Transcripted in asm format
OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER Matrix of WORD normal
ATTRIBUTES

Non executable, Unique, Data Table
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DEC_RSD 3-1 Repetition decoder DEC_RBD

DEC_RSD @® error
n @ del=smp @
ck O rdy

CATEGORY: TELECOM

DESCRIPTION:
3-1 Repetition decoder
with delay compensation

PARAMETERS:

Parameter: Default values:

Delay (samples) 100

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional
name_error BOOL BIT optional

WAIT

AD-DA SAMPLH

e = ooz Demo DEC_R3D

2 1 5

mem (8x1)

4 3 mem TABLE DEC_R3D error (N\A/\|SCOPE|
line in del=2smp VY
TIMERF max COUNTER cendnn LOOKUP jck rdy 1:1

freq clk
F=1000.Hz o 0-7 ay

DEC_R3D test program

60 FIBULA-G Blocks Reference



DEC _STEREO DEC STEREO

@ left
in @ DEC_STEREO
@ right
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_left FRACT WORD normal
name_right FRACT WORD normal
0
6
‘ Bar’l‘dEIastZsoFlRT 0.45x0.5(G+D) o> 2109
B=0to_ 15000.Hz feft
" @10.9)
4
n O
7
1 2 3 5 (2.10.9)
1IR2 bp FIR2 ind-
=19000.Hz =1000. [: 10. Frequency Bandpass FIR | 0-45%0.25(G-D) _»79-@—@ right
NI ; i Doubler i N=200 @ O‘D (4.10.9)
EE i s QE ,\/ IV\[ B=0to_ 15000.Hz o

DEC_STEREO internal schema
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DECIBEL

CATEGORY: FUNCTIONS

DESCRIPTION:

Decibel function

Output 0..-1 corresponds to 0 ..-Range dB
y = 10*Log10(x)/Range + Offset

Decibel function

DECIBEL

Range:
..-dB

DECIBEL

PARAMETERS:
Parameter: Default values.
Range 70,100,140,200
Offset 0
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo decibel 70dB=1E-7 1.1E-10  1..1E-14  1.1E-20
y = (10log(x))/range + offset —100 r 200
Table values | : :
from 1.0 to 0.0000001 Level Power | 150
by common ratio of sqroot (0.1) ’_| 0 | | —100 |
Hexadecimal B o r
—__ o ] == | o0
dat2 B _—50 C
1 2 " 3 5 B i ™ 5o
TIMERF TABLE X2 DECIBEL B L :
- % F=0sHz | LookuP | »—o—{ lll ] GRange: - - C
— ] =2 =2
d dat3 db70 db100 db140 db200
-70dB # 1LSB(24bit) \—& DECIBEL
0 -140dB # 1LSB(48bit) o e | 0
WAIT
AD-DA SAMPLE dat4
Fs = 1e5Hz

7
DECIBEL
i
Ranage:
0 .. -140dB

8
DECIBEL
N
Ranae:
0 .. -200dB

DECIBEL test program
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DECIM Decimation DECIM

XL
in Q———0 S o—®

CATEGORY: CONTROL

DESCRIPTION:

Decimation

Every N samples copy input to output otherwise copy 0 to output

PARAMETERS:

Parameter: Default values:

N 10

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo decim
DAL —(O)
3
G SIN /\/\/\/SCOPE
WAIT :
] oy ol gy ) 2 Sou)0

Fs = 1e5Hz

Subsampling a sine wave at 10kHz

DECIM test program
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DECI M_FIR Decimation FIR

‘Decimation FIR
N =

CATEGORY: FILTERS

DESCRIPTION:

Decimation FIR

Updates delay line every sample in Interrupt
Calculates output every <ratio> samples in mainloop

DECIM_FIR

PARAMETERS:

Parameter: Default values:

Size 100

Freq low 0

Freq high 1E4

Unit Hz,Fs/2

Ratio 10

INPUTS

Name: Data Type: Data Struct: Connection:

name_in FRACT WORD mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection:

name FRACT WORD normal

name_rdy BOOL BIT optional

Demo DECIM_FIR .

Interrupt i 0 - i1

AD-DA EVENT
Fs = 1E5 Hz

G SIN
5000. Hz

freq

L,Decimation FIR
N = 1000
0 - 1000.Hz

freq

N\
VWY

SCOPE|
11

DECIM_FIR test program
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D E I—AY Real, complex, fixed, variable D E I—AY

DELAY
O
samp
dI
CATEGORY: CONTROL
DESCRIPTION:
Real, complex, fixed, variable
abs: delay in seconds, del 0..1 = 0..delaymax
rel:delay in samples, del 0..N = 0..delaymax
PARAMETERS:
Parameter: Default values:
Value 0.001
Unit sec,samp
INPUTS
Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory
name_del FRACT WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name defined by cn normal
Demo DELAY
0

WAIT
AD-DA SAMPL| freq

DELAY
0.001sec

Fs = 1e5Hz

NN/ \/|SCOPE|
WW 14

DELAY
0.001sec

millisec

DELAY test program
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DELTAPHI

CATEGORY: TELECOM

DESCRIPTION:
Argument difference

Get phase jump from previous complex sample

Argument difference

DELTAPHI

INPUTS

Name: Data Type: Data Struct: Connection:
name_in COMPLEX WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name COMPLEX WORD normal
name_rdy BOOL BIT optional

Demo SIGMAPHI - DELTAPHI

Angular step

y(k)=x*exp(j*phi(k)) arg(z)=omega

=exp(j(phio+k*omega,

) ) )
2 3 4
-~ F_SINCOS @ r
—120——i i 5 0 2 i

Phase accumulator Phase differentiator
y(k) = x*y(k-1)/]y(k-1)| 2(k)=y(K)*y(k-1)* 6

Executed at 1kHz
'SCOPE]|
11

omega x=exp(j*omega z(k)=x

5

Argument

Lo

/)

\
-80_ O\ 7,
S 2
=
130—= =
- J
7 NNz
-180 t

step_deg

dat0

0 1

WAIT) TIMERF
freq O 1
F=10000.Hz

IAD-DA SAMPLE]
Fs = 1e5Hz

Differentiate phase Recover staircase signal

DELTAPHI test program
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DEM_FSK FSK Demodulator DEM_FSK

in @ DEM_FSK ®

test

DESCRIPTION:

FSK Demodulator

PARAMETERS:

Parameter: Default values:

fo 1000.

fl 1500.

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_test FRACT WORD normal

Demo dem_fsk
0

b,l
WAIT 0.02 1
AD-DA SAMPLE] 2 3 4
" b " MUX
Fs = le5Hz 9 mml W F_SIN
in2 \/l 1:1
®

dato 6 cmd

5
TIMERF
freq O ©——i-0— TOGGLE -HH
F=600.Hz

test

DEM_FSK test program

0
2
EIR2 F_STEP
® S N\ Bandpass FIR
in N =100 ® in
in B=0to_ %1Hz

test

DEM_FSK internal schema
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DEMFSK

CATEGORY: TELECOM

DESCRIPTION:
FSK Demodulator

PARAMETERS:
Parameter:

o

fl

INPUTS
Name:
name_pinl

OUTPUTS
Name:
name_pin7
name_test

Default values.
1000.
1500.

Data Type:
FRACT

Data Type:
FRACT
FRACT

FSK Demodulator

pni @ DEMFSK @ pin7

O,
test

Data Struct:
WORD

Data Struct:
WORD
WORD

DEMFSK

Connection:
mandatory

Connection:

pinl-

test

B=0to_ %1Hz

pin7

DEMFSK internal schema
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DEMOD

CATEGORY: TELECOM

QAM demodulator

DEMOD

DESCRIPTION:

QAM demodulator

PARAMETERS:

Parameter: Default values:

Taccum 0.001

INPUTS

Name: Data Type: Data Struct: Connection:

name_in FRACT WORD mandatory

name_car COMPLEX WORD mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection:

name COMPLEX WORD normal

name_re FRACT WORD optional

name_im FRACT WORD optional
Demo DEMOD

Gives I-Q components relative to
complex reference carrier input

I||||||||||||||||
1S i a5 : 05 !

phase

i
| [ | L !j [ | L |
-1 -0.5 0.5 1

quadrature

0 4

WAIT SCOPE
AD-DA SAMPL 11

Fs = 1e5Hz

Variable delay 0..1ms
equivalent to 0..360°
phase shift

DEMOD test program
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DEMUX

CATEGORY: CONTROL

1 to 2 Demultiplexer

DEMUX true
in

rwﬁm

cmd

DEMUX

DESCRIPTION:
1 to 2 Demultiplexer
INPUTS
Name: Data Type: Data Struct: Connection:
name_cmd BOOL BIT mandatory
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_true FRACT WORD normal
name_false FRACT WORD normal
1
WA B i Demo DEMUX
AD-DA SAMPLE (g 300 Hz 5 6
Fo = feohz e MUX L e
2 phi _o_\_o\o—n——ln
false—O—'_O l lo_\—a false
duty O
cn‘wd cm‘d 7

Periodic Timer

T = 50ps

INNNSCOPE
WW 14

DEMUKX test program
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DERIV Instant Derivator DERIV

in O DERIV @

CATEGORY: CONTROL

DESCRIPTION:
Instant Derivator
with input gain

y(K) = g*(x(K) - x(k-1))

PARAMETERS:

Parameter: Default values.

gain 0.001

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal

Demo DERIV

Instant Derivator.
For a linear noise resistant derivative look at DERIVATE

WAIT SCOPE
AD-DA SAMPLE n
VWW 14

Fs = 1e5Hz

DERIV test program
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DERIVATE Derivator FIR Filter DERIVATE

DERIVATE
FIR

N= Cal=

CATEGORY: CONTROL

DESCRIPTION:
Derivator FIR Filter
h(n) = a[(N-1)/2-n], n=0..N-1

PARAMETERS:
Parameter: Default values:
Size 101
Calibration: 1.0 is 1.0
Unit u/s,u/ms,u/smp
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo DERIVATE
Derivative FIR Filter
0 1
2 : ;
AD-DA SAMPLI freq ONco™ G in1—O FIW_._. SCOPE|
O FIR &
Fo = leshz in2- I N=65 Cal=lA0u/m @ @ 11
saw G

2

G_GAUSS 6
0.01 RMS 3

Compare with simple
DERIV block
in—0 DERIV € [X(K)-x(k-1))/T
in1—O- if noise is added
in2-
0 0.5 1 }_J
dat

DERIVATE test program
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D FT Discrete Fourier Transform D FT

CATEGORY: MATRIX

DESCRIPTION:

Discrete Fourier Transform

INPUTS

Name: Data Type: Data Struct: Connection:
name_in COMPLEX Matrix of DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name COMPLEX Matrix of DWORD normal
name_busy BOOL BIT optional

Demo DFT

dft[n] =1/ N * Sigma(x[ k] *exp(-j*2pi *n*k/ N)

Note: Factor 1/N must be placed in direct DFT to prevent fractional arithmetics from overflowing

i 1 i1 B
lSOOSIH g busy
feq @ s w1 DFT @ i SCAN  @——n0— x|
e

ft (512x1)

i3

Flowtopak makes
Interrupt N=512 point packets i 4 e & Argument
AD-DA EVENT from input flow -l ;
Fs= 1§E4 Hz @SCOPE nim © ﬁ

11

DFT test program
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DFTSWAP

CATEGORY: MATRIX

DESCRIPTION:
Swap Input Buffer halves

Swap Input Buffer halves

in 1 DFTSWAP [®

Shows FFT and DFT with 0 centered

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Data Type: Data Struct:
COMPLEX Matrix of DWORD
Data Type: Data Struct:
COMPLEX Matrix of DWORD

Demo DFTSWAP

0
in=[1 DFTSWAP [®

mem (8x1) memO (8x1)

Double-click on 8-point
complex tables and view
in graphical mode

DFTSWAP test program

DFTSWAP

Connection:
mandatory

Connection:
normal
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DI FFCOD Differential coder DIFFCOD

DIFFCOD

in Q e ®
ck Ilhl rdy

CATEGORY: TELECOM

DESCRIPTION:
Differential coder
PARAMETERS:
Parameter: Default values.
Bit per symbol 1
INPUTS
Name: Data Type: Data Struct: Connection:
name_ck BOOL BIT mandatory
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional
Demo DIFFCOD - DIFFDEC
3 1 7
. e ) me:g — + DIFFCOD é 6 @SCOPE
TIMERF v & COUNTER Qe & LOOKUP w0/, T wdy 9 11
m%} F=1000.Hz c:.t% 0-7 )_ﬂ j L m ® 2 0
dat i DIFFDEC WAIT
ku—?ﬁ% AD-DA SAMPLE]
rdy Fs = 1e5Hz

DIFFCOD test program
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DI FFDEC Differential decoder DIFFDEC

« @ DIFFDEC

CATEGORY: TELECOM

DESCRIPTION:

Differential decoder

PARAMETERS:

Parameter: Default values:

Bit per symbol 1

INPUTS

Name: Data Type: Data Struct: Connection:
name_ck BOOL BIT mandatory
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional

Demo DIFFCOD - DIFFDEC
3 1 7
s mem 53) e T ABLE DIFFCOD e " @SCOPE
m%} TIMERF ma&% COUNTER @-enn ¢ LOOKUP jc 7% myL . 11
dat.

I " .
F=1000.Hz N 0-7 ® 2 0
o

DIFFDEC WAIT
ku AD-DA SAMPLE]
rdy Fs = 1e5Hz

DIFFDEC test program
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DI FFSCOD Differential sign coder DIFFSCOD

DIFFSCOD

CATEGORY: TELECOM

DESCRIPTION:
Differential sign coder

y(K) = x(K) * sgn(y(k-1))

INPUTS

Name: Data Type: Data Struct: Connection:
name_ck BOOL BIT mandatory
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

b.g 3
Opp F—w MUX
-0.5 ,a.se_o_,—ol Demo DIFFSCOD - DIFFSDEC
dat0 2 comd
4
\j in—Q e 2 in1- 7 8
F=1000.Hz 20 o A @
b,g - [ ‘ _“[’90 dy 11
0
1, — MUX
WAIT bg) »—o—\_o\o_@)_J
AD-DA SAMPLE -1. Olaseo—"°
Fs = 1e5Hz
dat2 cmd—

b,g

dat3

DIFFSCOD test program

FIBULA-G Blocks Reference 77



DIFFSDEC

CATEGORY: TELECOM

DESCRIPTION:
Differential sign decoder

y(K) = x(K) * sgn(x(k-1))

Differential sign decoder

DIFFSDEC

DIFFSDEC

INPUTS
Name: Data Type: Data Struct: Connection:
name_ck BOOL BIT mandatory
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional
b.g 3
Ob,g"-_> - MUX
Demo DIFFSCOD - DIFFSDEC

TIMERF
freq
F=1000.Hz

1

dat0

-0.5 —false—o—'_ol

2 cmd

‘—fmﬁ—

TOGGLE—@—J

1

0

AD-DA SAMPLH
Fs = 1le5Hz

WAIT

4
6
n—O P}—in1-
P "% .-
|[n2—c i
5

1b:90

’
b,g
_uuv—o—\_('\;ﬂg:_@_J

-1.0

faise—0—©

dat2

L
cmd—

dat3

7
O e 4

DIFFSDEC test program
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D IVI D E Fractionnal division num/den D IVI D E
.

CATEGORY: ARITHMETIC
DESCRIPTION:

Fractionnal division num/den
|den| must be > to |num|

INPUTS

Name: Data Type: Data Struct: Connection:
name_num FRACT WORD mandatory
name_den FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo DIVIDE
fou 10

WAIT 1

G SAW Kk

Fs = 1e5Hz freq 300.Hz 1

AD-DA SAMPLE

®

ov

View 0. 1*lI nverse of sawtooth

DIVIDE test program
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DOUBLE Gain by 2 DOUBLE

CATEGORY: ARITHMETIC

DESCRIPTION:

Gain by 2

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal

Demo DOUBLE

1 2
- e o P w fulo
| Il
oo N WW 14
s = 1le5Hz dat
O]
ov

DOUBLE test program
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DPHI Phase differentiator DPHI

CATEGORY: TELECOM

DESCRIPTION:

Phase differentiator

Output argument = arg[in(t)] - arg[in(t-T)]
Output module = input module

PARAMETERS:
Parameter: Default values.
Delay 0.001
INPUTS
Name: Data Type: Data Struct: Connection:
name_in COMPLEX WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX WORD normal
name_re FRACT WORD optional
name_im FRACT WORD optional
0
= Demo DPHI
AD-DA SAMPL DPHI outputs a complex

whose argument is

Fs = 1e5Hz

b.g

phi(now)-phi(now-T)
2 3 4 6
dat0
it /l/]/ F_SINCOS @ r Fm?o rin_re Argument
g %Q 2 : m 3 - .
in ® im 11 ¥ @—imin_im ﬁ

° ®

if ov 5 b,g

heigh @SCOPE phase_step
T t
step_heig| 1:1 datl

1

TIMERF
freq
F=5000.Hz

-, 180 1703
degrees

DPHI test program
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DPHI Phase differentiator DPHI

2 —
in O @—re
® @®
@—im

DELAY
Q %0sec ®
Q

del

DPHI internal schema
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EDGE

CATEGORY: CONTROL

DESCRIPTION:
Generate flags on zero crossing
name_u = rising edge name_d = falling edge

EDGE

Generate flags on zero crossing

EDGE

INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_u BOOL BIT optional
name_d BOOL BIT optional
Demo EDGE
2 1 3
G SIN
500. Hz 8. @SCOPE
freq 1 in—Q EDGE
[\/\/ —I_ 3K 11

Fs = 1e5Hz

®
phi

EDGE test program
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ENCODE S1) encoder ENCODE

n ENCODE

table [ WITH TABLE

CATEGORY: TELECOM

DESCRIPTION:

GF(2) encoder

Bool line matrix encode to bool line matrix
Input= address in table (left justified)
Output= table[input]

INPUTS
Name: Data Type: Data Struct: Connection:
name_in BOOL Matrix of BIT mandatory
name_table BOOL Matrix of BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL Matrix of BIT normal
Demo ENCODE
1 2 3
% TIMERF maﬁ COUNTER  @-—end o 4
7 Foorz [ O 2wt 4 encooe | ) {
F=1000.Hz em ) bt WITH TABLE '2 ©
mem1 (1x3)
0
WAIT mem0 (8x3) 5
AD-DA SAMPLH| ISCOPE]
Fs = 1le5Hz ) . @ =
Binary to GRAY Code encoding L

ENCODE test program
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EXCHG

EXCHG

Exchange
xchg
in1 outl
in2 out2
CATEGORY: CONTROL
DESCRIPTION:
Exchange
If xchg TRUE then Out1=In2 and Out2=In1
else Outl=In1 and Out2=In2
INPUTS
Name: Data Type: Data Struct: Connection.
name_inl FRACT WORD mandatory
name_in2 FRACT WORD mandatory
name_xchg BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name_outl FRACT WORD normal
name_out2 FRACT WORD normal
] Demo EXCHG
2

TIMERF
freq O

F=1.Hz

WAIT

AD-DA SAMPLH
Fs = 1e5Hz

SCOPE
1:1

5
in—0— TOGGLE—§§

3
G SIN o 1
2000. Hz
freq /\/\/ O, inl- outl
2 out2
phi

4

;

fon}-o
o

EXCHG test program
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Ex PAN D Restore compressed data EX PAN D

in 1 EXPAND @

CATEGORY: MATRIX

DESCRIPTION:
Restore compressed data
Codes in the form of $80nnnn are replaced by a string of nnnn zeros

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT Matrix of WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT Matrix of WORD normal

Signal flow is converted to 512 word packets by FLOWTOPAK
COMPRESS function replaces values below threshold by 0,
then replaces each string of zeros by a unique code word.

EXPAND block restores the strings of zeros. ~
Packets are concatenated to output signal by PAKTOFLOW Demo COMPRESS - EXPAND

Interrupt i3

i [
AD-DA EVENT roogsCord] 4 Compresslon rate %
Fs = 1E5 Hz 'm =
% WW 14 o] & 0 |
0.1Hz
rate_data
2 3

matl (512¢1) ma2 (512¢1)

i0 1
i1 i2 0 . B
TIMERF COMPRESS e
™ —_— G_SLOPE F_GAUSS 5 —_— e EXPAND i~01 PAKTOFLOWES o a1 O
=500.Hz /- : §
F=5( . 0 FLOWTOPAK i o o —_
= eng ,Kmy—/

EXPAND test program
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F ATAN Arc Tangent F ATAN

nO F_ATAN @

CATEGORY: FUNCTIONS

DESCRIPTION:

Arc Tangent

Only for input between -1 and +1
y = 1/pi * arctan(x)

PARAMETERS:

Parameter: Default values.

points 15

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal

Demo F_ATAN

1

G SAW
1000.Hz

freq

o]0 W
O DA2
W 1

Draw 1/pi * Arctg(x) for x =-1..+1

Fs = 1e5Hz

ov

F_ATAN test program
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F_COS Cosine function y = Cos(pi*x)

CATEGORY: FUNCTIONS

DESCRIPTION:

Cosine function y = Cos(pi*x)

Input in: angle in half turns (-1..+1 -> -pi ..+pi rad)

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

F COS

Demo F_COS

Fs = 1e5Hz

half

F_COS internal schema
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F_EXP Real exponential function F_Ex P

CATEGORY: FUNCTIONS

DESCRIPTION:
Real exponential function
y = 27k*x [ 27k

PARAMETERS:

Parameter: Default values:

k 35

Points 21

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

L = SCOPE
AD-DA SAMPLH ‘/\/\ i V\/\/\/
Jg 11

Fs = 1e5Hz

F_EXP test program
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F_EXPABS Exponential of abs F_Ex PABS

F_EXPABS

CATEGORY: FUNCTIONS

DESCRIPTION:
Exponential of abs
Real exponential of -abs(input) function y = 2-|k*x|

PARAMETERS:

Parameter: Default values:

k 35

Points 21

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo f_expabs

0 1
WAIT G SAW
1000.Hz "\/\|SCOPE
AD-DA SAMPL freq V\/\/\/
— 1:1
Fs = 1e5Hz

ov

F_EXPABS test program
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F_GAUSS Gaussian function F_GAU SS

F_GAUSS

CATEGORY: FUNCTIONS

DESCRIPTION:

Gaussian function

y=2"-kx2

PARAMETERS:

Parameter: Default values:

k 15.

Points 21

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Fs = 1e5Hz

F_GAUSS test program
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F_S I N Sine function y = Sin(pi*x)

CATEGORY: FUNCTIONS

DESCRIPTION:
Sine function y = Sin(pi*x)
Input in: angle in half turns (-1..+1 -> -pi ..+pi rad)

INPUTS

Name: Data Type: Data Struct:
name_in FRACT WORD
OUTPUTS

Name: Data Type: Data Struct:
name FRACT WORD

Connection:
mandatory

Connection:
normal

F SIN

WAIT

AD-DA SAMPLH freq
Fs = 1e5Hz

NN/ \/|SCOPE|
WW 14

F_SIN test program

1
RDTABLE

F_TRIABS

sgn D

REST_SGN

F_SIN internal schema
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F_S I NCOS Sine-Cosine function F_SI NCOS

F_SINCOS & r

in Q ®
® im

CATEGORY: FUNCTIONS
DESCRIPTION:
Sine-Cosine function
Complex output = exp(j.pi.x)
X represents the argument expressed in half turns
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_re FRACT WORD optional
name COMPLEX WORD optional
name_im FRACT WORD optional

Demo f_sincos
2
~ 2

1
WAIT G SAW F_SINCOS Y «
AD-DA SAMPLE fre 300.Hz '
- H q ‘/l/\ 1 in—Q
Fs = 1e5Hz
®
ov

F_SINCOS test program

@ re
in @
2
F_SIN
® O im

F_SINCOS internal schema
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F SINUS

CATEGORY: FUNCTIONS

Sine Function

F_SINUS

F SINUS

DESCRIPTION:
Sine Function
y=sin(pi*x)
Polynomial approximation
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
Demo F_SINUS
2 3
F_SINUS
freq O 2

Fs = 1e5Hz

Uses polynomial
approximation

SCOPE
1:1

F_SINUS test program
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F_STEP Step function F_STEP

F_STEP
t
CATEGORY: NON LINEAR
DESCRIPTION:
Step function
y= value left if x < threshold;
y= value right if x >= threshold;
PARAMETERS:
Parameter: Default values:
Threshold 0
Value left 0
Value right 1.0
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_t FRACT WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
il Demo F_STEP
G SIN 3 <
1000, Hz I F STEP O Fixed threshold

: pA2 —(O)

Variable threshold

4

- NN\|SCOPE
Fs = le5Hz \WAVAYAY o

dat

F_STEP test program
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F TRI

CATEGORY: FUNCTIONS

DESCRIPTION:
Triangle function

y=-2x-2, x=[-1..-0.5[

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Triangle function

y = 2%, x=[-0.5..0.5[ y=-2x+2, x=[0.5..1]

Data Type: Data Struct:
FRACT WORD
Data Type: Data Struct:
FRACT WORD

Connection
mandatory

Connection.
normal

F TRI

WAIT
AD-DA SAMPL
Fs = 1e5Hz

@SCOPE
1:1

Generate 2 triangular periodic waveforms "in quadrature™
Triangle2 is equal to Trianglel delayed by 1/4 period

F_TRI test program
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F_TR IABS Abs value of Triangle function F_TR IABS

F_TRIABS

DESCRIPTION:

Abs value of Triangle function

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal

Demo F_TRIABS

2 3

B F_TRIABS I SCOPE
A‘A VW 14

freq

Fs = 1e5Hz

F_TRIABS test program
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FADING

CATEGORY: TELECOM

Simulate fading channel

FADING

in Rate=
Freq=Hz

FADING

DESCRIPTION:
Simulate fading channel
PARAMETERS:
Parameter: Default values:
Frequency 0.1
Proportion 05
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo FADING
2 1 3

Fs = 1e5Hz

freq

1000. Hz

G SIN FADING

Rate=0.9
Freq=0.1Hz

NN/ \/|SCOPE]|
WW 14

FADING test program

freq

1

%1/2.

_F
1.0-(%1/2.

in1—Or
®
in2—Or

FADING internal schema
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F FT Fast Fourier Transform F FT

CATEGORY: MATRIX

DESCRIPTION:
Fast Fourier Transform
Size is given by output vector

INPUTS
Name: Data Type: Data Struct: Connection:
name_in COMPLEX Matrix of DWORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX Matrix of DWORD normal
name_busy BOOL BIT optional
i2
i3 @
] Demo FFT - IFFT M oA

i_0 0

Interrupt = 1
AD-DA EVENT 500 N g 3
- 1000, Hz
Fs=1ESHz | feq 0O FLOWTOPAK B O - - B
% /\/\/ B — © | @F-don

phi

3
Py oy mat (512x1) 5
=01 PAKTOFLOW [ - ©
@ dore——————— e

FFT test program
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FFTCOEFF FFT coefficient table FFTCOEFF

FFT Coeffs

s

points

CATEGORY: MATRIX

DESCRIPTION:

FFT coefficient table
Sin Cos [0 ... -pi[

Size is 1/2 of FFT size

PARAMETERS:

Parameter: Default values.

Size 8,16,32,64,128,256,512,1024,2048,4096

OUTPUTS

Name: Data Type: Data Struct: Connection.
name COMPLEX Matrix of DWORD normal
ATTRIBUTES

Non executable, Data Table

Demo FFTCOEFF °

freq

Fs = 1e5Hz

FFT Coeffs

s

128 points

Show Sine / Cosine
complex coefficients

FFTCOEFF test program
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FI LTERBAN K Bandpass Filter Bank

CATEGORY: FILTERS

DESCRIPTION:

Bandpass Filter Bank

FILTERBANK

FILTERBANK
F Low=

F High=
Gain=

Bank of 2nd order filters with equal Q and equal gain at resonance

Resonant frequencies are regularily spaced in

geometric sequence between Freq_low and Freq_High
Number of filters is determined by output array size

PARAMETERS:
Parameter: Default values.
Freq_Low .
Freq_High 1E4.
Gain 1.0
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT Matrix of WORD normal
0 Demo Banc de filtres

CODEC ) o

Fs=48kHz Spectre en échelle géométrique

Input: line

1 3 4 5
G SIN FILTERBANK
— SCOPE
freq A0, N2 o] 1 VECT POW [ ~8 Sscan @ @
/\/\/ ~Gain=1.0 1

mem (61x1)

Banc de 61 filtres constituant
5 octaves musicales.

®
memo (61x1) sync

Obtention de la puissance

moyenne de chaque filtre Scan périodique du

vecteur des puissances

Chaque filtre correspond
a un demi-ton
sur 4096 cycles disponibles.

NB: Le temps d'exécution par échantillon
de ce programme n'est que de 2244 cycles

FILTERBANK test program

FIBULA-G Blocks Reference

101



FI R Finite Impulse Response filter F I R

FIR
(Full table) o

h(n) =

CATEGORY: FILTERS

DESCRIPTION:
Finite Impulse Response filter
PARAMETERS:
Parameter: Default values.
impulse response coeffs
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
Demo FIR
0 3
G SIN
SINC W 1ooo Hz (FuII table) SCOPE
AD-DA SAMPLE  freq o
full 100points Fs = 1e5Hz h(n) = sinc 11
Lowpass filter with Fc=5000Hz

FIR test program
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FI R_RC Raised Cosine FIR FIR_RC

CATEGORY: TELECOM

DESCRIPTION:

Raised Cosine FIR

eliminates ISI in communications

Alpha = rollof factor 0: (Sinc) BW=Bauds/2 1: BW=bauds

PARAMETERS:
Parameter: Default values.
Size 200
Bauds 1000.
Alpha 05
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo FIR_RC
0 1 4 2 3
WAIT G_PULSE
_ 05 SCOPE
AD-DA SAMPL T=0.003sec g i 0—{ 2000. Bauds
Fs = le5Hz Alpha=0.5 11

FIR_RC test program
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F I R_R RC Root Raised Cosine

FIR RRC
N=

Bast
Alpha=

CATEGORY: TELECOM

DESCRIPTION:

Root Raised Cosine

FIR filter which eliminates ISI in communications

Alpha = rollof factor 0: (Sinc) BW=Bauds/2 1: BW=bauds

FIR RRC

PARAMETERS:
Parameter: Default values.
Size 200
Bauds 1000.
Alpha 05
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
1
CLOCK @
F=baudsHz @ v Horloge d'émission i
L Pulse Shaping RRC
0 2 11 13
WAIT ASCII Source scl ASCIl to Symb. to ASCII|  cror
(i [ gRCE s 135,“‘:;‘;!10. o i e CEE
bauds

5

[ Canal

TRIGD_PULSE| F|R RRC FlR RRC
" T ) bauds Bauds HAN_RINGI "0 > ® bauds Bauds °
< Alpha=0.5 Alpha=0.5

Génération d'impulsions RRC Canal passe-bas Filtre RRC adapté

(Sinc amorti) avec résonance

Emetteur

Horloge régénérée

Récepteur

12

ISCOPE|
1

FIR_RRC test program
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FIR]— Half sized FIR FIRl

(Half table) ¢

CATEGORY: FILTERS

DESCRIPTION:

Half sized FIR

Finite Impulse Response filter with half sized table

Impulse response should be symmetric or antisymmetric (s,a)
Full size can be odd or even (0,e)

PARAMETERS:
Parameter: Default values.
table coeffs
symmetry se,s0,ae,ao
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
Demo firl
6
0 1 ISCOPE]
WAIT G_PULSE 1:1
AD-DA SAMPLI T=50samp
Fs = 1e5Hz

FIR1 test program
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FIR2 FIR2

Bandpass FIR filter

FIR2
Bandpass FIR
N = @

B=to_

CATEGORY: FILTERS

DESCRIPTION:

Bandpass FIR filter

For lowpass, do Freq low =0

For highpass, do Freq high = Fs/2

PARAMETERS:
Parameter: Default values.
size 500
freq low 1000.
freq high 2000.
Unit Hz,kHz,MHz,Fs/2
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
. Power (dB)
Demo fir2 .
0 Shows filter gain as a function of frequency
WAIT Power
AD-DA SAMPLE 0 | B
Fs = 5e4Hz —
N 5 datl lil 100
FIR2 -
05000+ gy J_b Bandpass FIR DECIBEL dat0
sawfreq Ny i N = 1000 Range: —
Saw 0.02Hz B=1to_ 4kHz 0 ..-140dB
® L
Wy, — 50
4 200023000 7,
<1500 35007 3 -
o[> e P <1000 4000 N\/\/\|SCOPE -~
lso;ﬁ 45007 11 n
-, 5000~
Frequency > —
—o
frequency dat

FIR2 test program
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FIRG

CATEGORY: FILTERS

DESCRIPTION:
Gaussian FIR filter
size represents 6 sigma

PARAMETERS:
Parameter:
Size

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Gaussian FIR filter

in O FIRG ®

Default values.

50

Data Type: Data Struct:
FRACT WORD
Data Type: Data Struct:
FRACT WORD

FIRG

Connection:
mandatory

Connection:
normal

Fs = 1e5Hz

Demo firg

FIRG test program
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F I TF2 I Fract to Integer

CATEGORY: INTEGER

DESCRIPTION:
Fract to Integer
Converts Fract [-1.0..+1.0[ --> Integer [min ..max[

PARAMETERS:

Parameter: Default values:

min 0

max 100

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name INTEGER WORD normal

FITF2I

Demo
FRACTTOINT
INTTOFRACT

INT[0...10]

freq

FITF2I test program
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F I TI 2 F Integer to Fract

CATEGORY: INTEGER

DESCRIPTION:
Integer to Fract
Converts Integer[min ..max] --> Fract[-1.0..+1.0[

PARAMETERS:

Parameter: Default values:

min 0

max 100

INPUTS

Name: Data Type: Data Struct: Connection.
name_in INTEGER WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal

FITI2F

Demo
FRACTTOINT
INTTOFRACT

INT[0...10]

freq

FITI2F test program
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FI—AGCI—R Set bool variable to FALSE FI—AGCI—R

Set
" O paLse [®

CATEGORY: LOGIC

DESCRIPTION:

Set bool variable to FALSE

INPUTS

Name: Data Type: Data Struct: Connection:
name_in BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

Demo FLAGCLR

2 6

WAIT] TIMERF SCOPE|
AD-DA SAMPLE freq O in~0—| TOGGLE|
—— F=5000.Hz 11
4
in—0—| TOGGLEH—n

FLAGCLR test program

freq
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FI—AGSET Set bool variable to TRUE FI—AGSET

Set
"9 TRUE [®

CATEGORY: LOGIC

DESCRIPTION:

Set bool variable to TRUE

INPUTS

Name: Data Type: Data Struct: Connection:
name_in BOOL BIT optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

Demo FLAGSET

2 6

WAIT] TIMERF SCOPE|
AD-DA SAMPLE freq O in~0—| TOGGLE|
—— F=5000.Hz 11
4
in—0—| TOGGLEH—n

FLAGSET test program

freq
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FI—AGTOG Toggle boolean variable FI—AGTOG

in O—TOGGLE[—®

CATEGORY: LOGIC

DESCRIPTION:
Toggle boolean variable
On input TRUE, toggle output, then reset input to false.

INPUTS

Name: Data Type: Data Struct: Connection:
name_in BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

Demo FLAGTOG

TIMERF
. freq O i—O0— TOGGLEB N\/\|SCOPE
F=1000.Hz VWV 14
Fs = 1e5Hz :

FLAGTOG test program
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FLOWTOPAK  rowto packets FLOWTOPAK

4

O FLOWTOPAKI]
® rdy

CATEGORY: MATRIX

DESCRIPTION:

Flow to Packets

PARAMETERS:

Parameter: Default values:

Buffer size 1024

Packet size 512

INPUTS

Name: Data Type: Data Struct: Connection:

name_in defined by cn mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection:

name defined by cn Matrix of normal

name_rdy BOOL BIT normal
Interrupt

% Demo FLOWTOPAK - PAKTOFLOW

freq

SCOPE
in—1 PAKTOFLOW4
rdymem (200x1) rpak 1:1

FLOWTOPAK test program
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F LOWTOVECT Data flow to vector.

Flow to
in Vector

CATEGORY: MATRIX

DESCRIPTION:
Data flow to vector.
Cyclic buffer data shift register

On boolean read command, buffer data are copied to output vector
without deleting input buffer. This allows overlapping FFT.
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_read BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name defined by cn Matrix of normal
0 Demo FlowToVector
WAIT Demo Arrayl\/lul 6
AD-DA SAMPLI H
Fem ot Demo Window @scoplz
1:1

1 3

G SIN
4321 Hz

"L AN,
2 5

hi 00
phi vector (100x1) - ARRAYMUL " RDTABLE
i s i
R WINDOW in: able—L]
Periodic Timer
P

T=0.1sec | N=100
Blackman_Harri:

Flow to

Vector freq &

ente weighted_vector (100x1)
Flow to Vector: A signal (sinewave) continuously fills a cyclic buffer On timer flag, 100 last samples are transfered to data array
Window is a weighting table created by ASM directives in Y: field
ArrayMul multiplies each point of vector by each point of window, generating a weighted vector
ReadTable continuously scans and interpolates the weighted vector

FLOWTOVECT test program
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FORCEC oree comoiox FORCEC

value @ FORCE CPLX

ck O

CATEGORY: CONTROL

DESCRIPTION:

Force complex

On clk TRUE, set connected complex output to VALUE
then reset clk to FALSE.

PARAMETERS:

Parameter: Default values:

Value_Real 0

Value_Imaginary 10

INPUTS

Name: Data Type: Data Struct: Connection:
name_value COMPLEX WORD optional
name_clk BOOL BIT mandatory
name COMPLEX WORD mandatory

CODEC Demo FORCEC

Fs=48kHz

input: line Damped Sinewave Generator

1 4

value. @ FORCE CPLX
INN|SCOPE
0. 9999, 1760. / act ual _fs,p

four]
b

TIMERF

@

freq O

ek to 0+1.0j

F=1.Hz

:

FORCEC test program
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FO RCEF Force to value

CATEGORY: CONTROL

DESCRIPTION:

Force to value

On clk TRUE, set connected fractional output to VALUE
then reset clk to FALSE

PARAMETERS:

Parameter: Default values.

Value 1.0

INPUTS

Name: Data Type: Data Struct:
name_clk BOOL BIT
name_value FRACT WORD
name defined by cn

Connection:
mandatory
optional
mandatory

FORCEF

Demo FORCEF

Fs = 1e5Hz

TIMERF
F=1000.Hz

Periodic Exponential Pulse generator

4

INN/\|SCOPE
VW 14

FORCEF test program
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F P_ABS Floating Point absolute value F P_ABS

in O |X| ®
DESCRIPTION:
Floating Point absolute value
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FLOAT DWORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
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FP_ADD

DESCRIPTION:
Floating Point Addition

INPUTS
Name:
name_inl
name_in2

OUTPUTS
Name:
name

Data Type:
FLOAT
FLOAT

Data Type:
FLOAT

Floating Point Addition

Data Struct:
DWORD
DWORD

Data Struct:
DWORD

FP_ADD

Connection:
mandatory
mandatory

Connection:
normal
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F P_C M P Floating Point Compare F P_C M P

DESCRIPTION:

Floating Point Compare

Result is True if condition met

Reference level is ref input if connected, parameter otherwise

PARAMETERS:

Parameter: Default values.

Ref level 0

Condition in>ref,in>=ref,in=ref,in<>ref,in<=ref,in<ref

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FLOAT DWORD mandatory
name_ref FLOAT DWORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

FIBULA-G Blocks Reference 119



FP_D IV Floating Point division num/den FP_D IV

num Q
@®
den QO

DESCRIPTION:

Floating Point division num/den

INPUTS

Name: Data Type: Data Struct: Connection:
name_num FLOAT DWORD mandatory
name_den FLOAT DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
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FP_MAC Floating Point MAC FP_MAC

DESCRIPTION:

Floating Point MAC
Multiply - Accumulate
y(kK)=y(k-1) +/- x1(k)*x2(k)

PARAMETERS:

Parameter: Default values:

Sign of accumulation pos,neg

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl FLOAT DWORD mandatory
name_in2 FLOAT DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
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FP_MPY

DESCRIPTION:
Floating Point multiply

INPUTS
Name:
name_inl
name_in2

OUTPUTS
Name:
name

Data Type:
FLOAT
FLOAT

Data Type:
FLOAT

Floating Point multiply

Data Struct:
DWORD
DWORD

Data Struct:
DWORD

FP_MPY

Connection:
mandatory
mandatory

Connection:
normal
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FP_N EG Floating Point Negate FP_N EG

DESCRIPTION:
Floating Point Negate
Sign inversion y = -x

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FLOAT DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
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FP_SCAI—E Floating Point scaling FP_SCALE

DESCRIPTION:
Floating Point scaling
multiply by 2N

PARAMETERS:

Parameter: Default values:

N 1

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FLOAT DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
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FP_SQRT Square root of input FP_SQ RT

"o °

DESCRIPTION:

Square root of input

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FLOAT DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FLOAT DWORD normal
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F P_S U B Floating Point subtraction F P_S U B

DESCRIPTION:

Floating Point subtraction

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl FLOAT DWORD mandatory
name_in2 FLOAT DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
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FP_ WMAC?2

DESCRIPTION:

Float y= x0+g1*x1+g2*x2

Float y= x0+g1*x1+g2*x2

Floating point sum of one input and 2 weighted inputs
y =in + gl*inl + g2*in2

FP_WMAC2

PARAMETERS:
Parameter: Default values:
Gainl 10
Gain2 10
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl FLOAT DWORD mandatory
name_in2 FLOAT DWORD mandatory
name_in FLOAT DWORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
3
! %Ogﬁ,‘ﬁ' FRACT gaml
FP[lO....lO[ Demo FP WMAC2
0 awy 0 G RECT
AT 300 Hz DAL ©
AD-DA SAMPLE " L
Fs = 1e5Hz ml_o_[>_0.8 8

G SIN

1000. Hz FRACT [ 1..+1]
freq @ i

/\/\/ FP[- 16...10. [

FP [-30...30]]
to
FRACT [-1...+1

FP_WMAC2 test program
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FP_WMAC2  fioaty= xorgimiegaee FP_ WMAC?2

FP_WMAC?2 internal schema
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FP_WSUMZ Float weighted sum FP_WSU M2

DESCRIPTION:
Float weighted sum
y = gl*inl + g2*in2

PARAMETERS:

Parameter: Default values:

Gainl 10

Gain2 10

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl FLOAT DWORD mandatory
name_in2 FLOAT DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal

O DAL
% =@ Demo FP_\WSUM2 ,
@SCOPE
° 3 11
WAIT ay O G RECT FRACT [-1...+1]
AD-DA SAMPLI 300. Hz : L
Fs = 1e5Hz g0 111 FP [-10...10.]
5 4

G SIN
1000. Hz FRACT [-1...+1]
freq i to
/\/\/ FP [-10....10.]

phi

FP_WSUM2 test program

0
inl O—\ml
:3()—@7 2
% :j

dto ! "
in2 O—/M:Z

dtl

FP_WSUM?2 internal schema
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FPTOFR

DESCRIPTION:
Float to Fract

Converts Float [min ..max] --> Fract [-1.0..+1.0[

PARAMETERS:
Parameter:
min

max

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Default values.
-10.
10.

Data Type:
FLOAT

Data Type:
FRACT

Float to Fract

Data Struct:

DWORD

Data Struct:

WORD

FPTOFR

Connection.
mandatory

Connection:
normal
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FRCOMP

CATEGORY: LOGIC

DESCRIPTION:
Comparator

Result is TRUE if in is > ref
ref is either defined by connection or by parameter

INPUTS
Name:
name_inp
name_inn

OUTPUTS
Name:
name

Comparator

:

FRCOMP

Data Type: Data Struct: Connection:
FRACT WORD mandatory
FRACT WORD mandatory
Data Type: Data Struct: Connection:
BOOL BIT normal
. , Demo FRCOMP
WAIT G TRI 1 3

AD-DA SAMPL freq
Fs = 1e5Hz

i
o
o
o
I
N

S

nco ' inp—O
2
inn—QO [

saw

Ok

dat

INNAN|SCOPE
WW 4

FRCOMP test program
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FRDBL

CATEGORY: FUNCTIONS

Frequency
in Doubler

FRDBL

INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo FRDBL
1 2 3

WAIT

AD-DA SAMPLH
Fs = 1e5Hz

G SIN
1000. Hz

Frequency
Doubler

SCOPE
1:1

=

FRDBL test program

0 1
i O—.nm>-©—©

FRDBL internal schema
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FRTOBOOL

CATEGORY: CONTROL

DESCRIPTION:
Comparator

Result is TRUE if in is > to ref
ref is either defined by connection or by parameter

PARAMETERS:
Parameter:
Ref level

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Comparator

mw_E>w

Default values.

0

Data Type:
FRACT

Data Type:
BOOL

Data Struct:
WORD

Data Struct:
BIT

FRTOBOOL

Connection.
mandatory

Connection:
normal

freq

Fs = 1e5Hz

Demo FRTOBOOL

NN
VW

SCOPE
1:1

FRTOBOOL test program
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FRTOFP Fract to Float FRTOFP

DESCRIPTION:
Fract to Float
Converts Fract[-1.0..+1.0[ --> Float [min ...max[

PARAMETERS:

Parameter: Default values:

min -10.

max 10.

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FLOAT DWORD normal

WAIT
AD-DA SAMPLH

Fs = 1e5Hz

FP [-10...10.]
to
FRACT [-1...+1

freq

SCOPE
1:1

:

FP [10...10.]
to
FRACT [-1..+1

FRTOFP test program
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FRTO H EX Fract to Hex-String FRTO H Ex

in @ Fractto Hex

Digits ® st
strin © MSB pos =

CATEGORY: STRING

DESCRIPTION:
Fract to Hex-String
Convert Fractional input to Hexadecimal String

PARAMETERS:

Parameter: Default values:

Nb digits 6

MSB position 23

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_str_in STRING WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name_str STRING WORD normal

Demo FRTOHEX

then send string to serial port.

Fract to Hex
e 6 Digits

Send string
to Terminal

Every 0.5 sec, convert Triangle value to Hexadecimal

#10#13' Fract to Hex: §' str_in— MSB pos = 23 @r gone—————————sens-
. rdy
cst_string
2
WAIT Note: By implementing if_c / done control ios and
AD-DA SAMPLE 1o TIMERF reversing exec order between FRTOHEX and SEND_STR,
Fs = 105H ¢ F=2Hz these two blocks will execute within different time slots.
S = 1leohz

FRTOHEX test program
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FRTOSTR Fract to String

Scale by

CATEGORY: STRING

DESCRIPTION:

Fract to String

Convert Fractional input to Decimal String
Scaling factor gives displayed value for input 1.0

PARAMETERS:

Parameter: Default values:

Characters 7

Scaling factor 10

INPUTS

Name: Data Type: Data Struct:
name_in FRACT WORD
name_str_in STRING WORD
OUTPUTS

Name: Data Type: Data Struct:
name_str STRING WORD

FRTOSTR

Connection:
mandatory
optional

Connection:
normal

Demo FRTOSTR

then send string to serial port.

saw

#10#13' Fract to Decimal: '

Every 0.5 sec, convert Triangle value to decimal,

Send string
to Terminal

cst_string
0 2

WAIT TIMERE Note: By implementing if_c / done control ios and
AD-DA SAMPL freq reversing exec order between FRTOSTR and SEND_SCI,
Fs = 1e5Hz F=2Hz these two blocks will execute within different time slots.

FRTOSTR test program
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FS_TI M E R Waits for sample time

SAMPLING

timer
Fs =

CATEGORY: TIMING

DESCRIPTION:
Waits for sample time
Defines actual_fs

PARAMETERS:

Parameter: Default values:
Fs 1E5
ATTRIBUTES

Unique, Execute First, Defines: actual_fs

FS TIMER

Demo FS_TIMER

2

0 1
G SIN
SAMPLING 1000. Hz

NN
VW

SCOPE

1:1

timer freq
Fs = 1E5 /\/\/
phi

Defines a sampling frequency using core's Timer0
Runs on any DSP563xx / DSP5672x card that communicates

FS_TIMER test program
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FTOBOOL Comparator FTOBOOL

:

DESCRIPTION:

Comparator

Result is TRUE if in is > ref

ref is either defined by connection or by parameter

INPUTS

Name: Data Type: Data Struct: Connection:
name_inp FRACT WORD mandatory
name_inn FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

6

AD-D\ZS,IMPL Demo FTOBOOL SCOPE

11

Fs = 1e5Hz

2 4
b.g [i" ’ [> ® in—Q—T-F -> 0- 1 ' @
o [ B

n
VAVAY 3 5
b,g saw inp—O .

If "ref" input is left open FTOBOOL compares to 0

FTOBOOL test program
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FULLSCALE

CATEGORY: ARITHMETIC

DESCRIPTION:
Stretch to [-1..+1]

Stretch to [-1..+1]

FULLSCALE

to
-1 41

Extend signal range from [min .. max[ to [-1 .. +1[

y = (2x-max-min)/(max-min)

FULLSCALE

PARAMETERS:
Parameter: Default values:
Min input 0.1
Max input 0.2
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo FULLSCALE
WAIT
AD-DA SAMPLE] pAl —O)

Fs = 1e5Hz

freq

FULLSCALE
0.28..0.32
to
-1, +1

B

Extends the range of a signal
between [0.28..0.32[ to [-1..+1]

ISCOPE|
11

FULLSCALE test program
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G_ASCII

CATEGORY: TELECOM

Triggered ASCII source

ASCII Source

Text file:

G_ASCII

DESCRIPTION:
Triggered ASCII source
PARAMETERS:
Parameter: Default values:
Text file pierre.txt,prefet.txt,chevre.txt
INPUTS
Name: Data Type: Data Struct: Connection:
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional
Demo G_ASCII
2 3

Fs = 1e5Hz

ASCII Source

Text file:
"pierre.txt"

SEND CHAR
to TERMINAL

G_ASCII test program
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G_BPR Binary Random Generator G_BPR

CATEGORY: GENERATORS

DESCRIPTION:
Binary Random Generator
Pseudo Random Sequence length = 27bits - 1

PARAMETERS:

Parameter: Default values:

Bits 10

OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_sr FRACT WORD optional

Demo g_bpr
0 1 2
fon}-c
WAIT G_BPR
- NN\|SCOPE
AD-DA SAMPL e 1
Fs = le4Hz - 11

fou}-o

G_BPR test program
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G_C H I R P Chirp Generator

G_CHIRP

saw

CATEGORY: GENERATORS

DESCRIPTION:
Chirp Generator
Real or Complex (linearly frequency modulated Sine or Sine-Cosine)

PARAMETERS:

Parameter: Default values:

Fmin 0

Fmax 1000.

Fsaw 10.

Unit Hz,Fs/2

INPUTS

Name: Data Type: Data Struct:
name_sawfreq FRACT WORD
OUTPUTS

Name: Data Type: Data Struct:
name defined by cn

name_saw FRACT WORD

G_CHIRP

Connection:
optional

Connection:
normal
optional

Demo g_chirp

WAIT

G CHIRP
100-5000Hz

AD-DA SAMPLH sawfreq O RN,

Fs = 1e5Hz Saw 200.Hz

G_CHIRP test program
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G_CLK Clock Generator G_CLK

CLOCK @
F=Hz ® u
L= ®d
CATEGORY: TELECOM
DESCRIPTION:
Clock Generator
Boolean Clock generator for transmission Baud Rate
u = rising edge; d = falling edge
PARAMETERS:
Parameter: Default values:
Frequency (Hz) 1000.
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_u BOOL BIT optional
name_d BOOL BIT optional
name FRACT WORD normal
0 1
WAIT CLOCK
AD-DA SAMPLE| F=1000.Hz
Fs = 1eSHz T Demo G_CLK
2 3 4 5 6
ASCII Source sck—Q  ASCIl to Symb. to ASCII error
ke Textfile: ©———n@ Symbols gn i 1bisymbol ©—i0 SEND CHAR @SCOPE
( "pierre.txt"  @—rgy——nck—Q 1 bit/ symbol @ ke Sync:$0DOA ©-rdy-ck 11
®
G_CLK test program
®
0 1 2
inl /M/ SCN J_ ® u4(: u
— + ® To) I in—Q EDGE
%* 2. 0/ actual _f s:j Teoe—@ ¢
®
incr >

G_CLK internal schema
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G_GAUSS Gaussian Noise G_GAU SS

G_GAUSS
RMS ®

CATEGORY: GENERATORS

DESCRIPTION:

Gaussian Noise

Gaussian generator with Standart Deviation Sigma.

Nb acc determines generator precision. Choose 4 for power calculation, >= 25 for error rate calculation

PARAMETERS:

Parameter: Default values.

sigma 0.2

Nb acc 4

OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo g_gauss

WAIT

G_GAUSS
0.2 RMS

G_GAUSS
AD-DA SAMPLE 0.2 RMS

Fs = 1e5Hz

NN/ \/|SCOPE|
VWW 14

G_GAUSS test program
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G_NOISE Random generator G_NOISE

G_NOISE

CATEGORY: GENERATORS

DESCRIPTION:
Random generator
Uniformly distributed between -1.0 and +1.0

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo g_noise

WAIT G_NOISE

G_NOISE

AD-DA SAMPLH
Fs = 1e5Hz

G_NOISE test program
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G_P U LS E Pulse generator G_P U LS E

G_PULSE
T=samp

Lt

CATEGORY: GENERATORS

DESCRIPTION:

Pulse generator

Generates single or periodic pulses with amplitude 1.0
Period is expressed in samples. Single pulse if period =0 .

PARAMETERS:

Parameter: Default values.

period 0.001

Unit sec,samp

OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo g_pulse

1 2
IR2 ~ bp
WAIT € [PUILsI= f=5e3Hz g=5.
T=0.01sec

AD-DA SAMPLH
Fs = 1e5Hz

ﬂm S

G_PULSE test program
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G_RAM P Slope generator G_RAM P

CATEGORY: CONTINUOUS

DESCRIPTION:

Slope generator

Starts on SCOPE START command or on boolean VOSC signal

Slope and amplitude controlled byparameter values or by connecting optional inputs.

PARAMETERS:

Parameter: Default values:

Amplitude 1.0

Slope le-4

Abs=U/sec Rel=U/smp abs,rel

INPUTS

Name: Data Type: Data Struct: Connection:
name_start BOOL BIT optional
name_slope FRACT WORD optional
name_amp FRACT WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo G_RAMP

WAIT
AD-DA SAMPL|
Fs = 1e5Hz

TIMERF

freq

F=300.Hz

SCOPE|
1:1

EKG simulator
Change parameters for realistic simulation !

mat (7x1)

G_RAMP test program
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G_RECT Rectangle generator G_R ECT

CATEGORY: GENERATORS

DESCRIPTION:
Rectangle generator
Modulable in frequency and duty cycle by connecting optional inputs.

PARAMETERS:

Parameter: Default values:

Freq 1000.

Unit Hz,Fs/2

INPUTS

Name: Data Type: Data Struct: Connection:
name_duty FRACT WORD optional
name_freq FRACT WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

WAIT

AD-DA SAMPLH
Fs =1.e5Hz

G_RECT test program
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G _RNDSYM

CATEGORY: TELECOM

DESCRIPTION:
Random symbol generator

PARAMETERS:
Parameter:
Bits per symbol

OUTPUTS
Name:
name

Random symbol generator

RANDOM
SYMBOLS

Bit per symbol

Default values.
1

Connection.
normal

Data Struct:
WORD

Data Type:
FRACT

G _RNDSYM

1

G_GAUSS
0.1RMS €

Addition du bruit Gaussien

iseaee S5

L'écart entre les symboles "0" et "1"
est réglable & la molette lorsque le
programme tourne

[

RANDOM
SYMBOLS

Mesure du taux d'erreur par bit sur un canal Gaussien

Visualisation de I'histogramme

sur l'oscilloscope
Symboles - B
T
dlk ¥ By

Comptage
des erreurs

- n1=0

10 12
G _ Intecer to Send string
— Decimal Sitingd,_,_—0 "o L
#10#13—. .~ 7 Chars e

Convertir en >
chaine de caracteres

do

1Bit per symbol

Générateur de symboles

aléatoires a 1 bit.
L'écart entre les états
"0" et "1" vaut 1.0

Periodic Timer

7
=] o 1)
lm mn COUNTER & erd @
0-100000
S > = s o .

G
Detection d'erreur Echantillonner et = 1000000sar

remettre & O le compteur

= signes différents 8 A
9 = chaque 1000 000 échantillons e
Periodic Timer
o % T=10s }
o Envoyer la chaine au terminal

chaque 1000 000 échantillons.
Le TEB est exprimé en millioniemes.

G_RNDSYM test program
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G_SAW Sawtooth generator

G_SAW

freq ‘/\/\ @

O

ov

CATEGORY: GENERATORS

DESCRIPTION:

Sawtooth generator

Opt input freq= 0..1 -> 0..Fs/2 overrides param if connected
Opt output ov= bool true at each discont.

PARAMETERS:

Parameter: Default values:

frequency 1000.

unit Hz fs/2

OUTPUTS

Name: Data Type: Data Struct:
name_freq FRACT WORD
name FRACT WORD
name_ov BOOL BIT

G _SAW

Connection.
optional
normal
optional

Demo g_saw

0 1 3 4
WAIT G SAW 180 ER'_:Z 01
AD-DA SAMPL| freq 1000+ freg ONCO 3 I"—O—[>—©—weq—c
Fs = 1.e5Hz NN
& ®
ov > saw
in"0— TOGGLE @)

G_SAW test program

delta in2

e @—YO* 2* %l in1—O /M/

G_SAW internal schema
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G_S I N Sine wave generator G_S I N

G_SIN
freq @
phi

CATEGORY: GENERATORS
DESCRIPTION:
Sine wave generator
Optional input: variable frequency 0..1 -> 0..Fs/2
Optional input if connected overrides parameter
PARAMETERS:
Parameter: Default values:
Frequency 1000.
Unit Hz,kHz,MHz,Fs,Fs/2
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_freq FRACT WORD optional
name_phi FRACT WORD optional
name FRACT WORD normal

Demo g_sin

WAIT G SIN
300. Hz

AD-DA SAMPLE freq

Fs = 1e5Hz /\/\/
(®
phi phi

G_SIN test program

0
DS
freq .—2 . * 0/@* O/d_ in2:
O]

delta

phi

G_SIN internal schema
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G_SINCOS

CATEGORY: GENERATORS

DESCRIPTION:

Sine-Cosine Generator
Complex or real outputs

z(K) = exp(j2pikf/Fs)

Sine-Cosine Generator

Sin-Cos Gen @) re
freq =

G_SINCOS

PARAMETERS:
Parameter: Default values:
freq 1000.
Unit Hz,Fs/2
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_re FRACT WORD optional
name_freq FRACT WORD optional
name_im FRACT WORD optional
name_phi FRACT WORD optional
name COMPLEX WORD optional

Demo G_SINCOS

2

WAIT

AD-DA SAMPLH freq
Fs = 1e5Hz

NN/ \/|SCOPE
WW 1y

G_SINCOS test program

G SAW ‘
%0%1

freq .—freq

phi

G_SINCOS internal schema
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G_SLOPE Triggered Slope Generator G_S I—OPE

sat @ G_SLOPE

AR
st Q @ end

CATEGORY: GENERATORS

DESCRIPTION:

Triggered Slope Generator

Output is preset to Start Value on rst command

Output begins to ramp upwards or downwards on start command
Optional boolean output "end" is true after output has reached End Value

PARAMETERS:

Parameter: Default values:

Start value -1.0

End value 10

Duration 0.001

Unit sec,samp

INPUTS

Name: Data Type: Data Struct: Connection:
name_rst BOOL BIT optional
name_start BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT DWORD normal
name_end BOOL BIT optional

WAIT 4

AD-DA SAMPLE Demo G_SLOPE SCOPE
VWW\ 11

Fs = 1e5Hz

TIMERF

st G_SLOPE

freq O

F=500.Hz

Start a ramp at each 2ms
At end of ramp, wait 0.5ms

TIMERS before resetting the output
hto retrig
T=0.0005

sec

G_SLOPE test program

FIBULA-G Blocks Reference 153



G_SQ UAR E Square wave generator

G_SQUARE
Fs/2

freq O

phase negedge

CATEGORY: GENERATORS

DESCRIPTION:

Square wave generator

Symmetric +1.0 / -1.0 output

Modulable in frequency (0.0 to 1.0 at freq input --> 0-Fs/2)
Optional fractional phase output

Optional negative edge boolean output

PARAMETERS:

Parameter: Default values:

Frequency 1000.

Unit Hz,Fs/2

INPUTS

Name: Data Type: Data Struct:
name_freq FRACT WORD
OUTPUTS

Name: Data Type: Data Struct:
name FRACT WORD
name_phase FRACT WORD
name_negedge BOOL BIT

G_SQUARE

Connection:
optional

Connection.
normal
optional
optional

Demo G_SQUARE

G_SQUARE
1000Hz

phase negedge

G SAW o1 G_SQUARE
e 100.Hz o—{ : OFs/2

ov phase negedge

7

INNAN/|SCOPE|
WW 1y

G_SQUARE test program
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G_STEP Step generator G_STEP

CATEGORY: CONTINUOUS

DESCRIPTION:

Step generator

Starts on SCOPE START command or on boolean VOSC signal
Amplitude controlled by parameter value or by connecting optional input.

PARAMETERS:
Parameter: Default values.
Amplitude 1.0
INPUTS
Name: Data Type: Data Struct: Connection.
name_sync BOOL BIT optional
name_amp FRACT WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
0
WAIT 1
AD-DA SAMPLE]
Demo G_STEP Fs = 100001z “ond order
. _ w0 =628rad/s'

View 8 second order X1=0.082; G =0.

step responses with w0 =628rads ]

different dampin S ond order

f t p g w0 =628rad/s®

actors. 10

LOWPASS
2nd order
w0 =628rad/s'

xi =0.34; G =0.

G_STEP
PN S B |

ISCOPE]
D—busy
11

Uncheck "Separate" 9
on scope to get LOWPASS
2nd order

superposed responses WO 262Brads
xi =0.999; G =0.5

G_STEP test program
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G_TRI Triangle generator G_TRI

freq ONCO

CATEGORY: GENERATORS

DESCRIPTION:
Triangle generator
Frequency modulable by connecting optional input.

PARAMETERS:

Parameter: Default values:

Frequency 1000.

Unit Hz,Fs/2

INPUTS

Name: Data Type: Data Struct: Connection.

name_freq FRACT WORD optional

OUTPUTS

Name: Data Type: Data Struct: Connection.

name FRACT WORD normal

name_saw FRACT WORD optional
Demo g_tri

NNA\SCOPE
VWW 1y

WAIT
AD-DA SAMPLE]|

Fs = 1e5Hz

G_TRI test program
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GAIN

Fixed real gain

CATEGORY: ARITHMETIC

DESCRIPTION:
Fixed real gain
y(k) = g * x(k)

GAIN

PARAMETERS:

Parameter: Default values:

Gain 10.

INPUTS

Name: Data Type: Data Struct: Connection:

name_in FRACT WORD mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection:

name FRACT WORD normal
Demo GAIN

WAIT

G_PULSE

T=600samp gy . Baf[‘\ldgﬁgsgo':l

B=1000. to_ 2000.abs
- -

AD-DA SAMPLH
Fs = 1e5Hz

View FIR filter Impulse Response.
FIR coefficients are <0.02 thus hardly
visible without gain

GAIN test program
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GENERIC_INST GENERIC_INST

CATEGORY: MUSIC

INPUTS

Name: Data Type: Data Struct: Connection:
name_start BOOL BIT mandatory
name_freq FRACT WORD mandatory
name_vol FRACT WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo GENERIC_INST

0 s | 0.00916667 | A220Hz as initvalue
CODEC TIMERF [ déIltO
Fs=48kHz freq e }
Input: line

F=1.Hz
I LFUII tone factor

-0 1.122462
[} i 5
N Ote reset
GENERIC_INST is the simplest @scope

music instrument implementation
(damped sawtooth)

It can serve as a basis to create
more sophisticated instruments
(e.g. waveforms using tables) 0 05 1 —

datl

GENERIC_INST test program
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GENERIC_INST

lllll O
freq OGENERIC_INS®
vol ©

GENERIC_INST

e

GENERIC_INST internal schema
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GETOVERLAP

CATEGORY: MATRIX

DESCRIPTION:
Get overlap buffer
Fills output buffer with N last samples

Get overlap buffer

q
in O GETOVERLAPH

GETOVERLAP

INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT Matrix of WORD normal
Demo GETOVERLAP -
Interrupt —
AD-DA EVENT WINDOW SCOPE
Fs = 102400. H 11
N=512 i
Gauss
1 i1
i_0 0 o ARRAYMUL
G SIN 5 .
10000. Hz % fa} scan [
freq in—Q GETOVERLA in2—}
mem (512x1) sc
phi mem2 (512x1)

GETOVERLAP test program
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GOERTZEL Goertzel Algorithm GOERTZEL

GOERTZEL @ pow

CATEGORY: FILTERS

DESCRIPTION:

Goertzel Algorithm

Gives one complex point of the N point DFT of input signal at desired frequency.
Output pow gives 4 * Power of complex output (used for tone detection)

a= 2pif0/Fs; w(0)=0 w(-1)=0

w(k) = x(k)/N + 2cos(a)w(k-1)-w(k-2) k=1..N

Complex out y = w(N)-exp(ja)w(N-1)

pow out = 4(w2(N)+w?3(N-1)-2cos(a)w(N)w(N-1))

PARAMETERS:
Parameter: Default values:
Samples 1000
Frequency 1000.
Unit Hz,Fs/2
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_rdy BOOL BIT optional
name COMPLEX WORD optional
name_pow FRACT WORD optional
0 1 Demo GOERTZEL
WAIT G _SIN
697. Hz
AD-DA SAMPLE] freq o A2 —O)
Fs= sooo.HzE{ + /\/\/ -

; Additional output 5
shows pumping up the
internal filter's energy

Goertzel outputs are updated
each time this signal toggles

phi 7
2
-0 GOERTZEL 3 -pon
o0 b o o N=205 [ (AA/NSCOPE
freq /\/\/ ---—false—O—’_ol Fo=697.Hz B WW 1y
phi
6

cnt

Demo shows the detection of
one DTMF frequency

GOERTZEL test program
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G O F Gain followed by offset G O F

=

CATEGORY: ARITHMETIC

DESCRIPTION:
Gain followed by offset
PARAMETERS:
Parameter: Default values:
gain 0.1
offset 0.1
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo GOF oa1 —©)
0 1 2 3 4
WAIT G SAW 01 GESIN SCOPE
AD-DA SAMPLE req @ 300MZ o] > DB N : o pA2 —O) @
Fs = 1e5Hz 14 0.15 /\/\/ - 1L

O
o phi

FM generation: Transform a [-1.0.. +1.0 [ sawtooth
into a [+0.05 .. +0.25 [ sawtooth to control the VCO

GOF test program
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GUITAR

CATEGORY: MUSIC

start Q)

freq Q GUITAR @

vol ©

GUITAR

INPUTS
Name: Data Type: Data Struct: Connection:
name_start BOOL BIT mandatory
name_freq FRACT WORD mandatory
name_vol FRACT WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
3
/——inl: /M/
freq—o
in2
®
2

mem (12x1)

GUITAR internal schema
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HALF Gain by 0.5 HALF

CATEGORY: ARITHMETIC

DESCRIPTION:

Gain by 0.5

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
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HALFSUM Half sum of inputs
e

CATEGORY: ARITHMETIC

DESCRIPTION:

Half sum of inputs

INPUTS

Name: Data Type: Data Struct:
name_inl FRACT WORD
name_in2 FRACT WORD
OUTPUTS

Name: Data Type: Data Struct:
name FRACT WORD

HALFSUM

Connection:
mandatory
mandatory

Connection:
normal

Demo HALFSUM

0 1
WAIT
AD-DA SAMPL freq

4

Fs = 1e5Hz

INNN|SCOPE
WW 14

freq

HALFSUM test program
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HARP

CATEGORY: MUSIC

start Q)

freq HARP ®

vol ©

HARP

INPUTS
Name: Data Type: Data Struct: Connection:
name_start BOOL BIT mandatory
name_vol FRACT WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_freq FRACT WORD normal
name FRACT WORD normal

2

0.99998
in @ ’

HARP internal schema
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HILBERT

CATEGORY: FILTERS

DESCRIPTION:
Hilbert transform

Transforms real signal into complex signal

PARAMETERS:
Parameter:
number of taps

INPUTS
Name:
name_in

OUTPUTS
Name:
name
name_re
name_im

Default values.
101

Data Type:
FRACT

Data Type:
COMPLEX
FRACT
FRACT

Hilbert transform

HILBERT

® re

in @ HILBERT @
@ im

Data Struct: Connection.
WORD mandatory
Data Struct: Connection.
WORD normal
WORD optional
WORD optional

WAIT

Fs = 1e5Hz

G TRI

10. Hz
freq ONCO

Demo hilbert

i o> : eo freq

G SIN
0 Fs/2

1 i HILBERT 4 )
AvAV: 2 1

®
phi

Use X-Y mode to check if
traces 2 and 3 are in quadrature

HILBERT test program
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H ISTO Buffer switching histogram. H I STO

HISTOGRAM
in Q ®

CATEGORY: INSTRUMENTS

DESCRIPTION:
Buffer switching histogram.
Output = histogram periodic scan with negative Sync pulse

PARAMETERS:
Parameter: Default values:
Nb of classes 512
Nb samples total 100000
Gain 1.0
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

1 9

CEROIS HISTOGRAM
1 o DAL O
inl- o > 50'5 -
2 o> 10 Demo HISTO

G_NOISE HISTOGRAM
-4 : i e
- 0333
5 0.333 71
0333
3 i 11 0
G_NOISE + H GRAM+ [WAIT) This demo shows how the sum
"
8
12

ISTO
:EIII::. AD-DASAMPLE  of nh yniform distributed variables

s = leShz tends towards a gaussian distribution
when n grows.

7 0.25
4 " 13

ind- 0.25,
G_NOISE &gig@ o o>—— T scord]  Wait a few seconds
[ a— 0 @ - for histograms to
- J build on oscilloscope !

HISTO test program
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HP1

CATEGORY: FILTERS

DESCRIPTION:
First order High-Pass filter

PARAMETERS:
Parameter:
Cutoff frequency
Unit

INPUTS
Name:
name_in

OUTPUTS
Name:
name

First order High-Pass filter

{7

Default values.

10.
Hz,Fs/2

Data Type:

Data Struct:

defined by cn

Data Type:

Data Struct:

defined by cn

Connection:
mandatory

Connection:
normal

HP1

Fs = 1e5Hz

Demo hpl

duty O

freq O

1

G RECT
1000. Hz

EEEE

1

NN/ \|SCOPE]|
VWW| 14

Remove DC component from square generator

HP1 test program
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HWTIMER HW Periodic Timer HWTIMER

HARDWARE
Periodic TIMER

CATEGORY: TIMING

DESCRIPTION:
HW Periodic Timer
Program one of the three 56300 core timers for setting a flag every 2N clock cycles

PARAMETERS:

Parameter: Default values:

Timer Nr 01,2

Count 100

OUTPUTS

Name: Data Type: Data Struct: Connection.
name BOOL BIT normal

Demo HWTIMER

Generates square wave 1/1000th of dsp clock frequency

HARDWARE

Periodic TIMER

HWTIMER test program

170 FIBULA-G Blocks Reference



I_ADA Install AD-DA Interrupt I_A DA

AD-DA EVENT
Fs= Hz

CATEGORY: INTERRUPT

DESCRIPTION:
Install AD-DA Interrupt

PARAMETERS:
Parameter: Default values.
Frequency 1E5

ATTRIBUTES
Unique, Execute First, Interrupt Installation, Defines: actual_fs

Dual sampling frequency
Demo l—ADA 100kHz and 100Hz on single core

Interrupt i3 0 1
AD-DA EVENT G SIN
) : TIMERF
Fs = 1E5 Hz freg 2 e - S e QOLFs g . ©
Blink LED F=100.Hz /\/\/
(@) o
> phi

T=1E4 smp

I_ADA test program
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I_CODEC Install Codec Interrupt I_CODEC

i codec
F=kHz

g

CATEGORY: INTERRUPT

DESCRIPTION:
Install Codec Interrupt

PARAMETERS:

Parameter: Default values.
Frequency (kHz) 8,32,48,96
Input line,micro

ATTRIBUTES
Unique, Execute First, Interrupt Installation, Defines: actual_fs
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I_TI M E RO Periodic Interrupt

i_timer0
F=Hz

¥

CATEGORY: INTERRUPT

DESCRIPTION:
Periodic Interrupt
generated by H/W timer O

PARAMETERS:

Parameter: Default values:
Frequency (Hz) 1E5
ATTRIBUTES

Execute First, Interrupt Installation, Defines: actual_fs

| TIMERO

Demo |_TIMERO

Interrupt
i timer0
F=1E5Hz

¥

i1

@SCOPE
1:1

Modulo Accumulator 1
is executed within
Interrupt Service Routine
paced at 100kHz

Modulo Accumulator 2
is executed at maximal
speed within Main Loop

|_TIMERO test program
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|IADDS

CATEGORY: INTEGER

DESCRIPTION:

Integer addition with saturation

INPUTS

Name: Data Type:
name_inl INTEGER
name_in2 INTEGER
OUTPUTS

Name: Data Type:
name INTEGER

Integer addition with saturation

Data Struct:
WORD
WORD

Data Struct:
WORD

Connection:
mandatory
mandatory

Connection:
normal

IADDS

bg
1
NN

!

false-
-1
|

Demo IADDS, ITOBOOL

e-0—  MUX
b'g inl _/_

2

-+ ®

in2:

dto

7

N\ \/|SCOPE|
WW 14

Fs = 1e5Hz

IADDS test program
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|IADDV

CATEGORY: INTEGER

Integer addition modulo 224

DESCRIPTION:
Integer addition modulo 2724
INPUTS
Name: Data Type: Data Struct: Connection.
name_inl INTEGER WORD mandatory
name_in2 INTEGER WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER WORD normal
5
O HISTQBRAM 3 Uniform distribution within [-1..+1[
Demo |AD DV, | M U L :I:D:I::. Histogram should be equal to 0.5 everywhere
Li near congruential -
by pseudo random gener at or 4
12820163 @SCOPE
11
ke T 1 o DA2 Q)
L —qe]
View channels 1 and 2 in X-Y mode

16598013 in

ka

with "dots" and "Overwrite" checked

Not e:

No sanpling period defined => Max sp
Statistic done each 1 000 000 sanpl e

IADDV test program
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ICC_I RQ IRQ on message ICC_I RQ

IRQ on Message

r e

from other core

CATEGORY: INTERRUPT

DESCRIPTION:
IRQ on message
Install interrupt generated by message from other core

OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
ATTRIBUTES

Unique, Execute First, Interrupt Installation,

Demo ICC_SND_IRQ - ICC_IRQ

Blink LED SAMPLING

timer i
2 i1

. = Fs = 1E5
WAIT Bllnk LED ISCOPE
AD-DA SAMPLI 7 ) 2 11
Fs = 1e5Hz N .
— d G RECT
T= 184 smp 7 1000.Hz gy
3 1] Interrupt i_0

Send Message IRQ on Message

<[> m -

IRQ to other core ATTN: . from other core
Core0 is loaded and run before Corel saw

Failures can result from Corel being
interrupted while not fully initialized.
Reload pgm in this case.

ICC_IRQ test program
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ICC_NMI NMI on message ICC_NMI

NMI on Message

r e

from other core

CATEGORY: INTERRUPT

DESCRIPTION:
NMI on message
Install non maskable interrupt generated by message from other core

OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
ATTRIBUTES

Unique, Execute First, Interrupt Installation,

0

Blink LED
0 <
WAIT T=1E4 smp
AD-DA SAMPLE]|
Fs = 1e5Hz 2 Interrupt i1
Send Message NMI on Message
SCOPE
N ‘e - -
NMI to other core from other core

saw

freq

ATTN:

Core0 is loaded and run before Corel
If core0 is sender, then failures can
result from Corel being interrupted
while not fully initialized.

Reload pgm in this case.

ICC_NMI test program
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I CC_S E N D Send Message

Send NMI Message

oS

to other core

CATEGORY: INTERRUPT

DESCRIPTION:

Send Message

Transmit a message to other core, without interrupt
Connection to opt input overrides message parameter

PARAMETERS:

Parameter: Default values.

Message 0

INPUTS

Name: Data Type: Data Struct:
name_in FRACT WORD
ATTRIBUTES

Unique,

ICC_SEND

Connection:
optional
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ICC_SND IRQ  sen wescage ICC_SND IRQ

Send Message

CoS7

IRQ to other core

CATEGORY: INTERRUPT

DESCRIPTION:

Send Message

Do Interrupt to other core and transmit message
Connection to opt input overrides message parameter

PARAMETERS:
Parameter: Default values:
Message 0
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD optional
Demo ICC_SND_IRQ - ICC_IRQ 0
Blink LED SAMPLING
o z @® |
WAIT Blink LED T= 1E4 smp SCOPE
AD-DA SAMPL 2 @ 11
Fs = 1e5Hz " :
T=1E4 smp duty O :CLEO(;?OEEIZ— ;
3 freq O _—LD_L Interrupt
Send Message IRQ on Message
~— e
IRQ to other core ATTN ] from other core
CoreO is | oaded and run before Corel™
Failures can result from Corel being
interrupted while not fully initialized.

ICC_SND_IRQ test program
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ICC_SND_NMI

CATEGORY: INTERRUPT

DESCRIPTION:
Send Message

Send Message I CC_S N D_N M I

Send Message

CoS7

NMI to other core

Do Non Masquable Interrupt to other core and transmit message
Connection to opt input overrides message parameter

PARAMETERS:
Parameter: Default values.
Message 0
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD optional
0
Blink LED
WAIT T=1E4 smp
AD-DA SAMPLE]| .
Fs = 1e5Hz 2 Interrupt i_0 i1

Send Message

in—o@%

NMI to other core

from other core

NMI on Message G TRI
0.02 Fs/2 SCOPE
e e
VAYAY] 11
®

saw

ATTN:

Core0O is | oaded and run before Corel
If core0 is sender, then failures can
result from Corel being interrupted
while not fully initialized.

ICC_SND_NMI test program
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ICC_WAIT Wit for Mescage ICC_WAIT

Wait for Message

? e

from other core

CATEGORY: INTERRUPT

DESCRIPTION:
Wait for Message
Wait for interrupt and message generated by other core

OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
ATTRIBUTES

Unique, Execute First,

Demo ICC_WAIT

Synchronize Corel on Core0
and transmit signal

3 3 1
WAIT BI|rjI<: LFD
AD-DA SAMPLH €
Fs = 1e5Hz T= 1E4 smp
2 0 2
Send Message Wait for Message
IANAN|SCOPE
] — 2N |
! WW| 44
IRQ to other core from other core

ICC_WAIT test program
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IDCT Inverse DCT IDCT

@® busy
in ] IDCT ]

CATEGORY: MATRIX

DESCRIPTION:
Inverse DCT
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT Matrix of WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT Matrix of WORD normal
name_busy BOOL BIT optional
Signal flow is converted to 512 word packets by FLOWTOPAK Demo DCT - IDCT
DCTtransforms packets to frequency domain packets .
COMPRESS function replaces values below threshold by 0, Lossy compression

then replaces each string of zeros by a unique code word.
EXPAND block restores the strings of zeros.

. . During execution, compression rate
IDCT reverts to time domain packets can be monitored by selecting rate_data
Time domain packets are concatenated to output signal by PAKTOFLOW Result depends on Threshold value

i2

Interrupt

matz (512x1)

I S
mat00 (512x1) 7
™1 PAKTOFLOWE] - ©

IDCT test program
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IDFT

CATEGORY: MATRIX

Inverse DFT

@® busy

[] (=]

IDFT

IDFT

DESCRIPTION:
Inverse DFT
slow
INPUTS
Name: Data Type: Data Struct: Connection:
name_in COMPLEX Matrix of DWORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX Matrix of DWORD normal
name_busy BOOL BIT optional
Table contents: De mo I D FT
[0]=0 —
[1]=0 0
%g%fgS A busy
[0]=0 i1 IDFT [
.. =0
[29]=0 mem (32x1) memo (32x1)
[30]=0.5
[31]=0 i1 Choose Scope:
Interrupt SCOPE samples: 32
AD-DA EVENT sync: S/IW
11

Fs =1E5 Hz

display: steps

IDFT test program
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IFFT

Inverse FFT

@® busy
IFFT  ®

in [J

CATEGORY: MATRIX

IFFT

DESCRIPTION:
Inverse FFT
INPUTS
Name: Data Type: Data Struct: Connection:
name_in COMPLEX Matrix of DWORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX Matrix of DWORD normal
name_busy BOOL BIT optional

Table contents: De mo | F FT

Re: Im=0 —_—

[0]=0 0

[1]=0

[2]:05 ® busy

[3]=0 in—{] IFFT =

[0]=0

. :0 table (32x1) memO (32x1)

[29]=0

{22}38-5 Interrupt i1 Choose Scope:

N AD-DA EVENT samples: 32
Fs=1E5 Hz SCOPE syncF:) SIW
W 11 display: steps

IFFT test program
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IR

CATEGORY: FILTERS

DESCRIPTION:
2nd order IIR filter
Transfer function:

2nd order IIR filter

(b0 + bl/z + b2/22)/(1 - al/z - a2/z?)

IR

PARAMETERS:

Parameter: Default values.

b0 0.109

bl 0.218

b2 0.109

al 1.056

a2 -0.493

INPUTS

Name: Data Type: Data Struct: Connection.

name_in FRACT WORD mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection.

name FRACT WORD normal
Demo iir

0

o

defs0
2 3 4

WAIT
AD-DA SAMPLH
Fs = 1e5Hz

sawfreq '{7‘

G CHIRP
000.-10000.aly
Y

2

O o s =

IIR test program
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lIR2

CATEGORY: FILTERS

2nd order recursive filter I I R2

IIR2
f=Fs/2 q=

DESCRIPTION:
2nd order recursive filter
PARAMETERS:
Parameter: Default values.
Filter type Ip,bp,hp,bs
Frequency 1000.
Q factor 1.2
Unit Hz,Fs/2
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
4
le5 IIR2  bp
B f=fOHz q=20.
fs Demo iir2
1000.
fo
1IR2 hp
f=fOHz g=1.
WAIT in
AD-DA SAMPLE!
Fs = fsH 2
S SHzZ DAl @
:»—{ 0.8
3
1IR2 Ip
f=fOHz g=1.
freq ‘
7
SCOPE 6
\N\/\/ 1:1 IIR2 bs
f=fOHz g=20.

IIR2 test program
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”R6 6th order IIR “R6

in Q ®
CATEGORY: FILTERS
DESCRIPTION:
6th order IIR
Lowpass with Fc=5kHz at Fs=100kHz
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo IIR6

1 3
@SCOPE
0 2
1:1

Low Pass at Fc=5kHz

WAIT

AD-DA SAMPLH
Fs = 1e5Hz

freq

IIR6 test program

16 defs

defsO

Demo 6th order Lowpass IIR Filter

0

IIR6 internal schema
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IRC1

1st order Complex IIR filter.

IRC1

IIRC1
o bR

fO=Fs/2

bw=Fs/2
CATEGORY: FILTERS
DESCRIPTION:
1st order Complex IIR filter.
PARAMETERS:
Parameter: Default values:
Resonance frequency 1000.
Bandwidth 10.
Unit Hz,Fs/2
INPUTS
Name: Data Type: Data Struct: Connection:
name_in COMPLEX WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX WORD normal

Demo iircl o oaL |-©)

WAIT G CHIRP
-5ejl-5e4HZ

AD-DA SAMPLH
Fs = 1e5Hz

2
lIRC1

|nAO—D—<-i—)E©7m
f0=25000.Hz

bw=1000.Hz

Resonance only occurs at
a positive value of fO

IIRC1 test program
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I I RT 2nd order IIR Transposed IIR I I RT

in O IIRT ®

CATEGORY: FILTERS

DESCRIPTION:
2nd order IIR Transposed IIR
Y(z)=[bO0 + bl/z + b2/z2)/[1 + allz + a2/z?]

PARAMETERS:

Parameter: Default values.
b0

bl

b2

al

a2

INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo IIRT

o Coefficients for 1000Hz bandpass, Q=100

INN|SCOPE]|
VW 14

AD-DA SAMPLH
Fs = 1e5Hz

freq in—Q IIRT 1

IIRT test program
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I I RT 2nd order IIR Transposed IIR I I RT

in O IIRT ®

2nd order IIR Transposed canonic form
Hz) = (b0 + bl/z + b2/z2) | (1 + al/z +a2/z?)

b2/2 b1/2 b0/2
n O Note: Implicit state variables generated
ml 1 ml 0 by reversing execution order
E %2/2 %1/2 %0/2
%412 ~%3/2
-a2/2 -al/2

IIRT internal schema
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IMUL

CATEGORY: INTEGER

Integer multiplier I M U L

DESCRIPTION:
Integer multiplier
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl INTEGER WORD mandatory
name_in2 INTEGER WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER WORD normal
5
HISTQCRAVES Uniform distribution within [-1..+1[
Demo IAD DV, | M U L ‘ I:I:D:l::. T Histogram should be equal to“0.5 everywhere
Li near congruential o
pseudo random gener at or 4
13820163 @Si‘_’f
ke 1 pA2 O -
16598013 View channels 1 and 2 in X-Y mode

with "dots" and "Overwrite" checked

Not e:

No sanpling period defined => Max speed
Statistic done each 1 000 000 sanpl es

IMUL test program
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IN_L

CATEGORY: AUDIO

DESCRIPTION:
Codec input Left
Result of A to D conversion

OUTPUTS

Name: Data Type:
name FRACT
ATTRIBUTES

Non executable, Unique,

Codec input Left

oo}

Data Struct:
WORD

Connection:
normal

IN_L
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IN_R

CATEGORY: AUDIO

DESCRIPTION:
Codec input Right
Result of A to D conversion

OUTPUTS

Name: Data Type:
name FRACT
ATTRIBUTES

Non executable, Unique,

Codec input Right

mo

Data Struct:
WORD

Connection:
normal

IN_R
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INTCOMP

CATEGORY: LOGIC

DESCRIPTION:
Integer Comparator
boolean output

Result is True if inp > inn

INPUTS
Name:
name_inp
name_inn

OUTPUTS
Name:
name

Data Type:

INTEGER
INTEGER

Data Type:

BOOL

Integer Comparator

:

Data Struct:

WORD
WORD

Data Struct:

BIT

INTCOMP

Connection:
mandatory
mandatory

Connection:
normal

[0}~

-cntr_init

Demo IADDS, INTCOMP

INT [-10...10]

INTCOMP test program
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INTEG Integrator with input gain INTEG

INTEGRATOR

CATEGORY: CONTROL

DESCRIPTION:
Integrator with input gain
y(k) = y(k-1)+ g*x(k)

PARAMETERS:

Parameter: Default values:

gain 0.001

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_clr BOOL BIT optional
name_gain FRACT WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo integ

freq /\/\/ SCOPE
VW 4

Delta modulator

INTEG test program
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INTEGA

Analog Integrator

clear Q

in @ INTEGRATE @

CATEGORY: CONTINUOUS

DESCRIPTION:

Analog Integrator

y = Integral[gain*in(t)dt]

Gain 1.0 with input 1.0 generates slope 1.0 U/sec

INTEGA

PARAMETERS:
Parameter: Default values:
Gain U/sec 10
INPUTS
Name: Data Type: Data Struct: Connection.
name_clear BOOL BIT optional
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo INTEGA
Simul ation d'un Systeéene Ressort - Masse - Frottenent .
mu par une force constante, alternativenent positive Bink LED
et négative de 0, 8N (@)

Masse=2kg Raideur=3N'm Frottenment visqueux= 2Ns/ m

0
WAIT
AD-DA SAMPLH
Fs = 1e3Hz

1

2 3 4

s -

feq O -02Hz gy 1.0 0.5 o

T i 10, i in—Q INTEGRATE |
o ®
phase’” " negedge
7
10

s
ISCOPE| hd
@ °

11

5
clear Q)
in—Q INTEGRATE g}

T= 100 smp

start_in Q start_out

PLOTTER

INTEGA test program
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INTERPOI— 1D or 2D Table Interpolate INTERPOI—

CATEGORY: FUNCTIONS

DESCRIPTION:

1D or 2D Table Interpolate

Inputs inx and iny define a continuous position in the table

Parameter "Signed" for X means input inx varies from -1.0 to +1.0 to scan one line of the table
Parameter "Unsigned" corresponds to a 0 .. +1.0 interval for input.

INPUTS

Name: Data Type: Data Struct: Connection:
name_inx FRACT WORD mandatory
name_table FRACT Matrix of WORD mandatory
name_iny FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

memoO (3x4)

freq

WAIT
AD-DA SAMPLH
Fs = 1e5Hz

0.1 Hz
freq Onco

INTERPOL test program
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INTTOBOOL  comparator of integers INTTOBOOL

CATEGORY: LOGIC

DESCRIPTION:
Comparator of Integers
Result is TRUE if in is > ref
ref is defined by parameter

PARAMETERS:

Parameter: Default values.

Ref level 0

INPUTS

Name: Data Type: Data Struct: Connection.
name_in INTEGER WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name BOOL BIT normal

Demo INTTOBOOL

WAIT
AD-DA SAMPLE - A/ \/\JSCOPE
Fs = 1e5Hz ® VW 1.4

INTTOBOOL test program

198 FIBULA-G Blocks Reference



INTTOSTR

CATEGORY: STRING

DESCRIPTION:
Integer to String

Integer to String

Integer to
Decimal String) .

st_in O Chars

Convert Signed Integer input to decimal string

INTTOSTR

PARAMETERS:
Parameter: Default values:
Nb chars (2..8) 8
INPUTS
Name: Data Type: Data Struct: Connection:
name_in INTEGER WORD mandatory
name_str_in STRING WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection.
name_str STRING WORD normal
b,g 0 1
O bl Integer to Send stri
’ Decimal Strin ends rlng
dat #1 3#10 i 8 Chars to Terminal
Turn mouse wheel
to increment dato rdy
or decrement data
2
<>? &

INTTOSTR test program
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I NVI NT Inverse of an integer

INVINT

in Q 1/n ®
CATEGORY: INTEGER
DESCRIPTION:
Inverse of an integer
Result is fractionnal.
INPUTS
Name: Data Type: Data Struct: Connection:
name_in INTEGER WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo INVINT
Inverting the period
0 to get the frequency
WAIT
IAD-DA SAMPLE| FS' ne = Fsl n
Fs = 1le5Hz 4 3 5 —
mx G COUNTER & oo S&H T kHz 6
ccllk O0STFFFFF - O— 1n —@—”-‘ rac;tg:eclmalyw a Send string
' ‘P‘, Scale byaf(‘JO_O_“;LM%M to Terminal
L 2 ' #10#13' F='

G SIN J_
freq @ /\/\j —% EDGE _L g dto
d
TIMERF
phi freq ¢
F=2.Hz

INVINT test program
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IQ DECODER

CATEGORY: LOGIC

DESCRIPTION:
Incremental decoder
for phase-quadrature logic signals

Incremental decoder

i 0 |Q_DECODER

IQ DECODER

INPUTS
Name: Data Type: Data Struct: Connection:
name_i BOOL BIT mandatory
name_q BOOL BIT mandatory
name_clear BOOL BIT optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER WORD normal

b,

O 11

0 '_]10 (AAJISCOPE]
. WAIT T INT [-10000...100 11
demo iq_decoder 1 AD-DA SAVPLE L T
— Blink LED Fs = 1e5Hz
© 5 When count reaches 10000,

T=1E4 smp

Generate quadrature
boolean signals 3

G SAW
1000 Hz

‘

e €md determines
‘ relative phase

O_D_Bi IQ DECODER
m—{}—ﬂJ

1Q_Decoder:
At each change of inputs,

count up or down, depending
on relative phase

b,
10000 |-

dt3

b/
- 10000

[——

ez

RS flipflop toggles to True

P>

7
e
[> «—O—R

When count down reaches -5000,
RS flipflop toggles to False

IQ_DECODER test program
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ISNOTNULL Test bool vector ISNOTNULL

in [0 ISNOTNULL ®

CATEGORY: MATRIX

DESCRIPTION:
Test bool vector
Test line boolean vector for non nul

INPUTS

Name: Data Type: Data Struct: Connection:
name_in BOOL Matrix of BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

0
2 WAIT

. TIMERF Demo ISNOTNULL AD:Z\IS:;\:ZLE
q F=1.Hz b,g T' 3 1

$400000—_.. 0> xor bg
o . i ISNOTNULL @ 4@

mem (1x8)

Changes one bit of
vector every second

ISNOTNULL test program
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I S U B Integer Subtraction I S U B
o

CATEGORY: INTEGER

DESCRIPTION:

Integer Subtraction

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl INTEGER WORD mandatory
name_in2 INTEGER WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name INTEGER WORD normal

WAIT
AD-DA SAMPLH
Fs = 1e5Hz

b,g
— 0 |

dat
Result = x(k)-x(k-10)

Aatn

Increment
per sample

ISUB test program
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ITOBOOL

CATEGORY: INTEGER

DESCRIPTION:

Comparator, boolean output

Result is True if in is > ref (ref connected)
Result is True if in is > 0 (ref unconnected)

Comparator, boolean output

in Q
°
ref O [

PARAMETERS:

Parameter: Default values.

Ref level 0

INPUTS

Name: Data Type: Data Struct:
name_in INTEGER WORD
name_ref INTEGER WORD
OUTPUTS

Name: Data Type: Data Struct:
name BOOL BIT

ITOBOOL

Connection:
mandatory
optional

Connection:
normal

WAIT

Fs = 1e5Hz

true MUX
+ ®
in2:

-

false.

dt2

cmd

Demo IADDS, ITOBOOL
Cla

oinit_val

1

7

NNNSCOPE|
WW g4

ITOBOOL test program
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IXOR

DESCRIPTION:
Exclusive OR
between 2 words

Exclusive OR

inn 0——— XOR

B—o

in2 Q——

IXOR

INPUTS
Name: Data Type: Data Struct: Connection:
name_inl INTEGER WORD mandatory
name_in2 INTEGER WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER WORD normal
Demo IXOR
b.g
$00000F 0 b
m-0— XOR 9
b,g Do 0
in2—Q——
$000003 dat
ATTN:
dat0
Change values Val ues are
with mouse wheel | n deCi ITHI

IXOR test program
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K B D Get ASCII from keyboard K B D

O O O

(@}
O O OO

KeyBoard

rdy

CATEGORY: STRING

DESCRIPTION:
Get ASCII from keyboard

OUTPUTS
Name: Data Type: Data Struct: Connection:

name FRACT WORD normal
name_rdy BOOL BIT normal

ATTRIBUTES
Unique,

© ° CODEC
Fs=48kHz

Input: line

1
O O OO
o

KeyBoard @ g —

KBD test program
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KEY_EVENT Key Press Event KEY_EVENT

KEY_EVENT @

] @ rdy

CATEGORY: CONTROL

DESCRIPTION:
Key Press Event
Returns key ascii code and optional Bool rdy=True when key is pressed

OUTPUTS

Name: Data Type: Data Struct: Connection:
name INTEGER WORD normal
name_rdy BOOL BIT optional

Demo KEY_EVENT

Press any key while
Fibula window is active

dat0

KEY_EVENT test program
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LED LED LED

LED

CATEGORY: ETD410K

DESCRIPTION:

LED

Set LED ON if input is TRUE
Set LED off otherwise

INPUTS
Name: Data Type: Data Struct: Connection.
name_in BOOL BIT mandatory

Demo LED

freq

INNNSCOPE|
WW 14

dto

LED test program
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I—I NTOAI—AW Linear to A-Law conversion I—I NTOA I—AW

Lin to A-law

DESCRIPTION:

Linear to A-Law conversion

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo LINTOALAW ALAWTOLIN

0 3

8
WAIT QUANT
AD-DA SAMPL _,—"'_ [c -0 b 2 o DAL —O) 7
Fs = 1e5Hz N= 8bits
W @SCOPE
1 2 4 5 L

sh
6 9
G SIN Lin to A-law QUANT A-law to Lin
g ¢ 1000 HZ oy o . _'_,—'_ O @——iO b 4 O DA2
/\/\/ 7| N= 8bits 4
0
sh

phi
sh

LINTOALAW test program
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I—M S Auto Adaptive FIR filter.

LMS 4 @ scan_ir
desired Q e‘ @® error

CATEGORY: FILTERS

DESCRIPTION:
Auto Adaptive FIR filter.
Impulse response evolutes in order to minimize error (Least Mean Square algorithm).

PARAMETERS:

Parameter: Default values:

size 100

gain le-5

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_desired FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD optional
name_scan_ir FRACT WORD optional
name_error FRACT WORD normal

LMS

Demo Ims . Som O
FIR
LM ®—scan_ir
5 (;N sssss wo—©0 DA2 —O)
1000. Hz

“LAN,
1 o
7
G_NOISE 5 05

9
o P 05 - scop
pELaY o0 Do -W"”“

o 0.5
10samp
3

25samp

e while the scan_ir output displays the line impulse response.

A . This demo simulates a telephone echo cancellation system. _
0 ’ 15samp N0|se_ source S|mulate_s local S|_gnal, Sine wave simulates remote signal.
O Received signal contains the sinewave polluted by 3 delayed echoes
AD-DA SAMPLE Bl 4 of local signal.
Fs = Sedhiz) . DELAY LMS adaptive filter learns the impulse response of observed echoes.

After a few seconds of learning, the "error" signal only contains the sinewave

LMS test program
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LOGG

Data Logger.

LOGG

LOGG
in Q (m]
CATEGORY: INSTRUMENTS
DESCRIPTION:
Data Logger.
Stores any data into a cyclic buffer for test purpose.
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT Matrix of WORD optional
2
LOGG
@_@3
6
mat0 (100x1) l2
®
sync
Demo logg
O{m}+—fom}-o
1 3
4 G SIN s @
1. Hz

ISCOPE freq
11

LOGG
<@ @t

phi

5
I in—{] SCAN 1
mat (1000x1) ®

sync

LOGG test program
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I—OG POT Log potentiometer I—OG POT

Log Pot
pos
CATEGORY: AUDIO
DESCRIPTION:
Log potentiometer
Audio perceived power is proportional to position
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_pos FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
6 7 8
X2 X DECIBEL
0 28 L4 naas IV nana
CODEC
Fs=48k.Hz Demo LOG POT startin Q start_out
Input: line Y PLOTTER
1 4
G SIN Log Pot
fea ® /2\20/{2/ p Connect speakers here -
" pos 5
2 3

S TRl 05 ’ SCOPE|
0.1 Hz : - B
freq ONCO 2 in—O > )@ 11
NV
®

saw

Slow positive triangle moves pot cursor from 0 to 1 and 1 to O.
The ear perceives a regular increase or decrease of sound power.

LOGPOT test program

pos 0
Lin 0 RDTABLE

@
table—{]
1
memO (11x1)
mlﬁj
in O in2—Or

LOGPOT internal schema
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LOO KU P Read data in memory

mem L TABLE

line O

column O LOOKUP

CATEGORY: CONTROL

DESCRIPTION:

Read data in memory

Field can be X:, Y:, L:, or P:

Input gives address; Output may be single or double.

LOOKUP

INPUTS
Name: Data Type: Data Struct: Connection:
name_mem FRACT Matrix of WORD mandatory
name_line INTEGER WORD optional
name_column INTEGER WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name defined by cn normal
Demo LOOKUP 5
0 (A//NISCOPE

CODEC 11

Fs=48kHz

Input: line

memo (8x1)

3

Periodic Timer

cnt

T=05sec |

=en me TABLE
fin re—@
rdy column LOOKUP

cntr

Read frequency values of musical notes

LOOKUP test program
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I— P 1 1st order recursive lowpass filter I— P 1

-7

CATEGORY: FILTERS

DESCRIPTION:

1st order recursive lowpass filter

PARAMETERS:

Parameter: Default values:

Cutoff frequency 1.

Unit Hz,Fs/2

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT DWORD normal

Demo LP1

WAIT
AD-DA SAMPL|
Fs = 1e5Hz

Periodic Timer

T =0.5sec

G_NOISE

Send string
to Terminal

O 5 Chars
Scale by 1.0

#10#13
Estimate average noise power (theory: 1/3).—

Open terminal to see results. a0

LP1 test program
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I—PlA 1st order lowpass LPlA

LOWPASS
1st order

Tau =s
Gain =

CATEGORY: CONTINUOUS

DESCRIPTION:
1st order lowpass

Y(p)X(p)= G/ (1+Tp)

PARAMETERS:

Parameter: Default values:

Time cst. (sec) 10

Gain 1.0

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo LP1A

WAIT

start_in 3 start_out

AD-DA SAMPLH
Fs = 1e3Hz vl x PLOTTER

Y:

u_out

LOWPASS

1st order
Tau =1.0s

Gain =1.0

LP1A test program
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LP2A

CATEGORY: CONTINUOUS

DESCRIPTION:
2nd order lowpass

Y(p)/X(p)= w0?/(p? +2xiwOp +w02)

2nd order lowpass

LOWPASS
2nd order

wO =rad/s
xi=; G=

LP2A

PARAMETERS:
Parameter: Default values:
wO rad/s 1.0
Xi 0.3
Gain 0.5
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo LP1A
start_in 3 start_out
Fs = 1e3Hz PLOTTER

y1_x:

Y:

LOWPASS

2nd order
w0 =6.28rad/s

xi =0.3; G=0.5

u_out

LP2A test program
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I—PABS Lowpass of abs value I—PABS

in O LPABS @

CATEGORY: FILTERS

DESCRIPTION:
Lowpass of abs value
PARAMETERS:
Parameter: Default values:
Cutoff frequency 1.
Unit Hz,Fs/2
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
1 2
freq ©ONCO ’ 1 O 2 i
AN o pv2. §
7 P ©
0 3
WAIT G_SIN i i 1
N ol e Amplitude demodulation by envelope detection 6
Fs = 1e5Hz /\/\/ @SCOPE
phi 11

LPABS test program
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LSHIFT

DESCRIPTION:

Logic N bit Shift

if N>0 then Logic Shift Left
else Logic Shift Right

PARAMETERS:
Parameter:
N

INPUTS
Name:
name_in
name_sh

OUTPUTS
Name:
name

Logic N bit Shift

LOGIC SHIFT

<< bit

Default values.

1

Data Type:
FRACT
INTEGER

Data Type:
FRACT

Data Struct:
WORD
WORD

Data Struct:
WORD

LSHIFT

Connection:
mandatory
optional

Connection:
normal
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LULLY

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS

Name: Data Type:

name INTEGER

ATTRIBUTES
Non executable, Unique, Data Table

MIDI File

J9

MIDI
Lully

Data Struct:
Matrix of WORD

Connection:
normal

LULLY
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MADD Multiply and Add MADD

inl

CATEGORY: ARITHMETIC

DESCRIPTION:
Multiply and Add

Add weighted input
y=in + Gi*inl

This is a filter primitive

PARAMETERS:
Parameter: Default values:
Gi

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_in FRACT WORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

2nd order IIR Bandpass Filter
Demo MADD, MADDS Transposed Canonic Form

G SIN
1000. Hz
freq @ /\/\/
3 2
phi 0 . -1.570303E-4
.n:-|-| :
WAIT i i—O
AD-DA SAMPLH in 20.4996859 0.9977133

Fs = 1e5Hz ‘ hy Coefficients of this demo

SCOPH
11

are chosen for a 1000Hz
bandpass with Q=100 and
unit gain at resonance

NOTE -- Implicit state variables:
Reversing execution order produces one unit delay between block_a and bloc_b, and also one unit
delay between block_b and block_c. These two delay cells constitute the filters's state variables.

MADD test program
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MADD2

Multiply and add 2 inputs

inl

CATEGORY: ARITHMETIC

DESCRIPTION:

Multiply and add 2 inputs

Add 2 weighted inputs to input
y = in+inl*gl+in2*g2

This is an IIR filter primitive

MADD2

PARAMETERS:

Parameter: Default values:

G1 10

G2 10

INPUTS

Name: Data Type: Data Struct: Connection:

name_inl FRACT WORD mandatory

name_in FRACT WORD mandatory

name_in2 FRACT WORD mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection:

name FRACT WORD normal
2nd order IR Filter

Demo MADD2, MADDS H(2)=(b0+b1/z+b2/z2)/(1+al/z+a2/z?)
Transposed Canonic Form
4 6
G SIN
b m _M_Dig 1 5
- e b2/2 o2 ISCOPE|

WAIT

-az/2

" 4.807295E-4 9.51459E-4
in
:;an-l !
AD-DA SAMPLE|
" -0.4744823 0.9725594
Fs = 1le5Hz

i -al/2
f @ Coefficients of this demo

are chosen for a 1000Hz

NOTE -- Implicit state variables:

Lowpass with Q=1.2

Reversing execution order produces one unit delay between block WSUM2 and bloc WMAC?2 and also one
unit delay between blocks WMAC2 and WMAC. These two delay cells constitute the filters's state variables.

MADD?2 test program
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MADDS Multiply, Add, Shift MADDS

inl

CATEGORY: ARITHMETIC

DESCRIPTION:

Multiply, Add, Shift

Add weighted input, optionally shift result
y=(in+Gi*in1)*Gs

This is an IR filter primitive

PARAMETERS:
Parameter: Default values:
Gi .
Gs: 2,105
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
2nd order IR Filter
Demo MADD2, MADDS H(z)=(b0+b1/z+b2/z9/(1+al/z+a2/z?)

Transposed Canonic Form

DAl
3 b2/2 ni 2 b1/2 it 1b0/2
o NA807205E-4 9.51459E-4 >
AD-DA SAMPLE in 0.4744823 0.9725594

Fs = 1e5Hz hA _al/2

NOTE -- Implicit state variables:

-a2/2 § Coefficients of this demo
are chosen for a 1000Hz
Lowpass with Q=1.2

Reversing execution order produces one unit delay between block WSUM2 and bloc WMAC?2 and also one
unit delay between blocks WMAC2 and WMAC. These two delay cells constitute the filters's state variables.

MADDS test program
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MAG N Magnitude of a real or complex MAG N

O 1X] ®

CATEGORY: NON LINEAR
DESCRIPTION:
Magnitude of a real or complex
INPUTS
Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo MAGN

0 1

500. abs

2
WAIT G TRI 05 4 5
AD-DA SAMPLE s Onco oD PR ®
Fs = 1e5Hz NN 3—¢T O HILBERT [ i IX]
in2: ® im
e

OSCILLATOR
o{ IX] 5 o pA2 O

5000.Hz

MAGN test program
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MAKE_ERR

CATEGORY: MATRIX

DESCRIPTION:
Inject errors within vector
with proba BER for each bit

Inject errors within vector

MAKE_ERR
in 3 [w]

MAKE_ERR

PARAMETERS:
Parameter: Default values:
BER: 0.0001
INPUTS
Name: Data Type: Data Struct: Connection:
name_in BOOL Matrix of BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL Matrix of BIT normal
WAIT 4
AD-DA SAMPLH (N/\JSCOPE
Fs = 1le5Hz 11
. :
Demo MAKE_ERR

mem (1x4)

=

MAKE_ERR

BER: (=]
0.001

UL 2
inlwg_

memo (1x4)

3

[

forlo

MAKE_ERR test program
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MAP Map symbol to complex

MAP

MAP @ re
in Q X ®
S & S ® im
CATEGORY: TELECOM
DESCRIPTION:
Map symbol to complex
The set of complex values forms a constellation
PARAMETERS:
Parameter: Default values:
Bits per symbol 1
Constellation map_ook,map_bpsk,map_ask4,map_ask8,map_psk4,map_psk8,map_gam8,map_gaml6
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX WORD optional
name_re FRACT WORD optional
name_im FRACT WORD optional
0
WAIT 3
AD-DA SAMPL|
Fs = 1e5Hz Demo MAP (NANJSCOPE|
VWW| 4
RANDOM Scope:
SYMBOLS Use X-Y mode on chan 1
to view constellation

MAP test program

FIBULA-G Blocks Reference

225



MATEOR XOR between matrixes

MATEOR
D—

inl

g

in2 —

CATEGORY: MATRIX

D—=

MATEOR

DESCRIPTION:
XOR between matrixes
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl BOOL Matrix of BIT mandatory
name_in2 BOOL Matrix of BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL Matrix of BIT normal
TIMERF
freq O

mem (3x3)

F=1.Hz ‘ Demo MATEOR

mem1 (3x3)

Fs = 1e5Hz Every second,
Flips 3 bits
in a 3x3 matrix

ir—{1 ISNOTNULL @

dat

MATEOR test program
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MATMUL

Matrix product

MATMUL

CATEGORY: MATRIX

DESCRIPTION:
Matrix product

INPUTS
Name:
name_inl
name_in2

OUTPUTS
Name:
name

Data Type: Data Struct:
defined by cn Matrix of
defined by cn Matrix of

Data Struct:

Data Type:
Matrix of

defined by cn

MATMUL

Connection:
mandatory
mandatory

Connection:
normal

Sweep cube
contours "

WAIT
AD-DA SAMPLH
Fs = 1e5Hz

4
G saw o
W ~b ROTABLE I
o s 7
o I mat (3x1) Rotate around X axis

Demo MATMUL

15
Blink LED

‘j”f‘

T=1E4 smp

Rotation ¥
Matrix
around X

)

)

9
g MATMUL

)

13
g MATMUL

-:}_.“Projecuon on a flat surface

Rotate around Y axis

Cube coordinates

mat0 (173)

Draw a cube in 3-D space. Combine 3 rotations of the cube at 3 different frequencies.

Rotate around Z axis

MATMUL test program
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MATMULB

Boolean Matrix product

., o Bin MATMUL
in2

CATEGORY: MATRIX
DESCRIPTION:
Boolean Matrix product
In Galois Field(2)
M[i,k]=Sigma{M1[i,j]M2[j k], j=0..cols(M1)} mod 2
INPUTS
Name: Data Type: Data Struct:
name_inl BOOL Matrix of BIT
name_in2 BOOL Matrix of BIT
OUTPUTS
Name: Data Type: Data Struct:
name BOOL Matrix of BIT

MATMULB

Connection:
mandatory
mandatory

Connection:
normal

Demo MATMULB
Matrix Multiply in GF(2)

Codage correcteur de Hamming a 3 bits redondants
Generation de messages de 4 bits

0 Matrice H transposée 6
WAIT - Bin MATMUL
AD-DA SAMPLH
Fs = 1e5Hz

5 Code transmis
Bin MATMUL

2 oe_emis (1)
(o)

Matrice génératrice G

Injection d'erreurs

détection d'erreur ISNOTNULL%

8

conec (67)

correction des erreurs

9 10
Symb. to ASCI o
| & SEND CHAR
i 4 bisymbol o TERMINAL
2 Sync:$0DOASF Y
. .

samped

MATMULB test program
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MATS U M Sum of matrixes MATS U M

" MATSUM
in2
CATEGORY: MATRIX
DESCRIPTION:
Sum of matrixes
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl FRACT Matrix of WORD mandatory
name_in2 FRACT Matrix of WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT Matrix of WORD normal

Demo MATSUM

Not to execute ! &
0 mat_c (2x2) -

3
at MATMUL
ot G
=R mem @) This schema shows the implementation
B ‘ e 2 ATSUM of a State Variable System:
T E X(k+1) = A*X(K) + B*U(k)

MATSUM
: . Y(K) =C*X(K) + D*U(K)
v_‘:"] wemyea O real application:

AL give matrixes correct sizes
s connectinputs to U, connect Y to outputs,
and edit values into A, B, C, and D

1
. MATMUL

in
mat_b (213) i
mems (2x1)

mem1 (2x1)

inputs_u (3¢1)

MATSUM test program

FIBULA-G Blocks Reference 229



MAXPOS

Position of maximum

MAXPOS @ pos

in [ A
® max

CATEGORY: CONTROL

DESCRIPTION:

Position of maximum

among elements of vector between min pos and max pos
Pos is an integer relative to vector start

Max gives the peak value

PARAMETERS:

Parameter: Default values:

Min pos 0

Max pos 100

INPUTS

Name: Data Type: Data Struct:
name_in FRACT Matrix of WORD
OUTPUTS

Name: Data Type: Data Struct:
name_pos INTEGER WORD
name_max FRACT WORD

MAXPOS

Connection.
mandatory

Connection:
normal
normal

Demo MAXPOS

Perform a 512 point FFT.  Get the power spectrum
Find max peak position over 256 first points.
Display result as an Integer and as a frequency in Hz

Interrupt

AD-DA EVENT
Fs= %ES Hz
i0 0
G SIN i
o g 000 H2 0 FLOWTOPAK
o

Modify sine frequency using mouse wheel
Observe peaks displacement on scope
Read peak max value on terminal

i1

sme

3

busy
FFT I =gl VECT_POW

w0 (51241)

scord ul
] SCAN 1
1 2 11
I ”
INT

pypeo— e bINT 256256

s etz b L FRACT [-1..+1]
" bg
dat

N

B

MAXPOS test program
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MIDI_BACH MIDI File MIDI_BACH
J9

MIDI
Bach

CATEGORY: AUDIO

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER Matrix of WORD normal

ATTRIBUTES
Non executable, Unique, Data Table

FIBULA-G Blocks Reference 231



MIDI_CHEVAL

CATEGORY: AUDIO

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name:
name

Data Type:
INTEGER

ATTRIBUTES
Non executable, Unique, Data Table

MIDI File

J9

MIDI
Brassens

Data Struct:
Matrix of WORD

MIDI_CHEVAL

Connection:
normal
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MIDI_CMD MIDI_CMD

Midi Command interface

MIDI_CMD @ start
@ freq

@ velo

note

CATEGORY: MUSIC

DESCRIPTION:

Midi Command interface

Generates tone data for a given channel
and a given note order

PARAMETERS:
Parameter: Default values:
Channel 0
Note 0
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_start BOOL BIT normal
name_freq FRACT WORD normal
name_velo FRACT WORD normal
name_note INTEGER WORD normal
i 0 i1
[ e TR B
Interrupt bg b.g orerd §rrie—w ._Lm @SCOP
e L b

% transposition transformation b,g MIDI_CMD  @—sar

arp
bg
Order0 e,
. M~
/ b,g note "]
I_il dat3 i6 i 7 .
MIDI_CMD start . J

tempo_relatit

i8
05
i3 j " 05
J Chan. 1 @-tea o dGENERIC_INST i_10
Order 0 e, - 05
Yo b — Sor }-©
3 3
ﬂ 7~ miDI e 29 i4” i's L
Comediens b seesd d = normal = s ' ©
.9 Chan. 2 @—fea__ ENERIC_INSTS 9
N 05
"
05

data dats Chan. 3

Order 0 ENERIC_INST

MIDI_CMD test program
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MIDI_ENTTAINR

CATEGORY: AUDIO

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name: Data Type:
name INTEGER

ATTRIBUTES
Non executable, Unique, Data Table

MIDI File

J9

MIDI
L'Arnaque

Data Struct:
Matrix of WORD

MIDI_ENTTAINR

Connection:
normal
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MIDI_FELICITY

CATEGORY: AUDIO

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name:
name

Data Type:
INTEGER

ATTRIBUTES
Non executable, Unique, Data Table

MIDI File

J9

MIDI
Felicity

Data Struct:
Matrix of WORD

MIDI_FELICITY

Connection:
normal
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MIDI_SE

CATEGORY: MUSIC

Q

MIDI Sequencer

transp mulf

MIDI
sequencer

MIDI_SEQ

DESCRIPTION:
MIDI Sequencer
PARAMETERS:
Parameter: Default values:
Tempo normal,120
INPUTS
Name: Data Type: Data Struct: Connection:
name_in INTEGER Matrix of WORD mandatory
name_transp INTEGER WORD optional
name_mulf INTEGER WORD optional
name_speed FRACT WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_chan INTEGER WORD normal
name_argl INTEGER WORD normal
name_cmd INTEGER WORD normal
name_arg2 INTEGER WORD normal
name_pos INTEGER WORD normal
i0 i1
MIDI_CMD ¢ % i11
Chan. 0 @ ENERIC_INST®
AZNAVOUR TRANSPOSE TRANSFORM OrderU; F
s Lo it @%
Interrupt Chrane.rl :n::—._nveo ENERIC_INST
o o8 e 0 mJ" [_gl = 0"'.
sequencel VIDLCMD & -gato— %
TEMPO SPe = normal Chan. 2 @—freq—fre ENERIC_INST®
@ ® dat2 Order 0 @—veio——vot
B VELOCITY ®
0 50 100 150 200 POSI/TI_O/ N CHANNEL " m.e_@ T
e |_£l E’ dat3 h::‘(;%f:ap ;;?ﬁil;%ENERIC7IN51M 05
dat4 dats P

2

MIDI_SEQ test program
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M I DI P I—AY MIDI Sequencer

transp mulf

CATEGORY: AUDIO

DESCRIPTION:

MIDI Sequencer

Plays .MID files in ASM format

Melody can be transposed by n half tones

Melody can be transformed by multiplying note number by m mod 12

MIDIPLAY

INPUTS
Name: Data Type: Data Struct: Connection:
name_in INTEGER Matrix of WORD mandatory
name_transp INTEGER WORD optional
name_mulf INTEGER WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_| FRACT WORD normal
name_r FRACT WORD normal
Transform
Transpose
Interrupt dTl
i cod dat
';:i%k?_lcz a 1rasp 0 mlf . @ i_o

/

i

MIDI
L'Arnaque

NN/ \/|SCOPE|
WV 14

MIDIPLAY test program
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MOD FSK

FSK Modulator

MOD FSK

in FO = Hz
F1=Hz

MOD FSK

DESCRIPTION:
FSK Modulator
PARAMETERS:
Parameter: Default values:

1000.
F1 1500.
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo MOD_FSK
1 2 3 4

WAIT

AD-DA SAMPLE
Fs = 1e5Hz

freq

RANDOM
SYMBOLS

1Bit per symbol

TIMERF MOD FSK

F=250Hz F1=1500.Hz

in—Q FO = 1000.Hz |

@SCOPE
11

MOD_FSK test program

0 1

G SIN

2*(%1—%0)/act/ua|_fs 0 Fs/2

in- + freq
(%1+%0)/actual_fs

AvAY,

phi

MOD_FSK internal schema
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MODFSK FSK Modulator

in @ MODFSK @

CATEGORY: TELECOM

MODFSK

DESCRIPTION:
FSK Modulator
PARAMETERS:
Parameter: Default values.
fs 1le5
fo 1000.
fl 1500.
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
1
cLock leb5 Demo MODFSK, DEMFSK 1250. 1000.
F=300.Hz u _— _—
g d fs f1 fo
2 3 7 8
ASCII to

©
req test

4 5
ASCII Source sck-
60 Textfie: @————n-¢ Symbols i MODFSK sin-0  DEMFSK (@3
( "prefet.txt’  @—rgy—be 1 bit/ symbol @ |

Symb. to ASCII|  error
& & SEND CHAR
1 bisymbol "% to TERMINAL
0 Sync:$0DOA Prdvek

J sampled
-

d

6
0 9 CLOCK restore
i F=300.Hz
VAT SCOPE Hpliy
AD-DA SAMPLE|

11

Fs = fsHz

MODFSK test program

n O , (%2-%1)/%0 G SIN
inl:
in2
(va+9R) / W—" L0 °
phi

data0

MODFSK internal schema
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MODMSK MSK modulator MODMSK

in @ MODMSK O

CATEGORY: TELECOM

DESCRIPTION:

MSK modulator

Minimum Shift Keying

Out can be FRACT or COMPLEX

PARAMETERS:

Parameter: Default values:

Bauds 1000.

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name defined by cn normal
name_ck BOOL BIT normal

WAIT
AD-DA SAMPL|
Fs = 1e5Hz

INNANSCOPE
WW 14

Real Output

MODMSK test program
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MODUL

CATEGORY: TELECOM

DESCRIPTION:
1-Q modulator

PARAMETERS:
Parameter:
Frequency

INPUTS
Name:
name_in
name_in_re
name_in_im

OUTPUTS
Name:
name
name_osc

I-Q modulator MODU L

Default values.

100.

Data Type: Data Struct: Connection.
COMPLEX WORD optional
FRACT WORD optional
FRACT WORD optional
Data Type: Data Struct: Connection.
FRACT WORD normal
COMPLEX WORD optional

Fs = 1e5Hz

TIMERF
freq O

F=1000.Hz

Demo MODUL

4

NNA/\|SCOPE
WW 14

1

2
RANDOM MAP
SYMBOLS o map_gam16
S
4Bit per symbo BB

if

MODUL test program
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MODUI— I-Q modulator MODUI—

a%

in_re O
n 0 [c ®
in_im -tm
C =1

osc

&y

MODUL internal schema
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MUL

CATEGORY: ARITHMETIC

DESCRIPTION:
Real multiplier

INPUTS
Name:
name_inl
name_in2

OUTPUTS
Name:
name

Real multiplier M U I—

inl
in2

Data Type: Data Struct: Connection:
FRACT WORD mandatory
FRACT WORD mandatory
Data Type: Data Struct: Connection:
FRACT WORD normal

Demo multiply

0 1
pAl —O)
WAIT G TRI
300. abs
AD-DA SAMPLE  fea Onco
Fs = 1e5Hz NN 3

4

SCOPE
1:1

freq

Multiply 300Hz Triangle by 5000Hz Sine

MUL test program
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MUI—CC Multiply with conjugate MUI—CC

inl Q @ re
X) ®
in2 im
CATEGORY: ARITHMETIC
DESCRIPTION:

Multiply with conjugate
Complex product of inl by conjuguate of in2

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl COMPLEX WORD mandatory
name_in2 COMPLEX WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name COMPLEX WORD normal
name_re FRACT WORD optional
name_im FRACT WORD optional

Demo mulcc

Multiply by complex conjuguate
Phase of result is the difference of inputs phases

WAIT

Sin-Cos Gen @ re
© )
phi in1—Q e @SOOPE
in2—Q i 1:1

Multiply +1000Hz Complex Exponential by
conjuguate of 1200Hz exp. results in a
-200Hz complex exponential

AD-DA SAMPLH freq
Fs = 1e5Hz

freq

MULCC test program
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M U I—T Complex, mixed, or real multiplier M U I—T

ZE_Sre
@ im

CATEGORY: ARITHMETIC

DESCRIPTION:
Complex, mixed, or real multiplier
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl defined by cn mandatory
name_in2 defined by cn mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX WORD normal
name_re FRACT WORD optional
name_im FRACT WORD optional

Demo mult

3 pAl O)

Sin-Cos Gen
F=1000. Hz

O freq

WAIT

AD-DA SAMPLE]
Fs = 1e5Hz

INNNSCOPE
in1—Qr @—re W\/\/
(i} E 11

Block MULT accepts real or complex inputs
CxC, CxR, RxC, and RxR products are possible

MULT test program
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MULTIFLAG Set Multiple Flags MULTIFLAG

CATEGORY: CONTROL

DESCRIPTION:

Set Multiple Flags

INPUTS

Name: Data Type: Data Struct: Connection.
name_in BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name_0 BOOL BIT optional
name_1 BOOL BIT optional
name_2 BOOL BIT optional
name_3 BOOL BIT optional
name_4 BOOL BIT optional
name_5 BOOL BIT optional

Demo Multiflag

0 11
AT @scope Conpare various |ine coding standards
IAD-DA SAMPLE| 4
Fs = 1e5Hz Ll FL
—in MULTIFLAG ®—1——— 2
; é “ .5

6
1 TX_NRZ @&
cLock |3
F=1000.Hz ® u Duplicate flag
I e 6 times
TX_MLT3
9
N —
2 3
TX_MAN [
sch ® rdy

Symbols
10

8
ASCII Source e ASCII to I B
ok Textfile: @ i
"pierre.txt" _@=ybek 1 bit / symbol @ j— 1
TX_NRZI &
TX_MAND 4
®

Ed
req

MULTIFLAG test program
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MUTINFO Mutual Information MUTINFO

chan_in chan_out

O O
MUTINFO
in states=

out_states=
epsi=

CATEGORY: TELECOM

DESCRIPTION:
Mutual Information
Output calibrated by 1/64

PARAMETERS:
Parameter: Default values:
Input states 8
Output states 8
Epsilon 1E-5
INPUTS
Name: Data Type: Data Struct: Connection:
name_chan_in FRACT WORD mandatory
name_chan_out FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT normal
INPUT STATES OUTPUT STATES
Demo MUTINFO
inst auts Estimates AWGN Channel Capacity
2 for given noise level and number of I/O states

DAl (—O)

int _/_
DA2
G_GAUSS :E)_a ©

6 in
0.2RMS  ®— ) 5
n
@scomz
rn

11

NOISE LEIVEL RMS T Set scope chap_in 1 chap-out MUTUAL INFO (Shan)
MUTINFO
TTTT [T T T T I [rITTT1] AD-DA SAMPLE XY mode in' states=inst 0
0 0.05 0.1 0.15 0.2 Fs = 1e5Hz Dots out_states=outs{™ -
. i y
Overwrite epsi=1E-5
dat2 dat

MUTINFO test program
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MUX 2 input multiplexer MUX

!
cmd

CATEGORY: CONTROL
DESCRIPTION:
2 input multiplexer
INPUTS
Name: Data Type: Data Struct: Connection:
name_true defined by cn mandatory
name_false defined by cn mandatory
name_cmd BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name defined by cn normal

6

WAIT] SCOPE
11

freq

Create composite waveform

n by multiplexing triangle and sine

MUX test program
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MUXF

CATEGORY: TELECOM

f-domain multiplexer

in0

MUXF

DESCRIPTION:
f-domain multiplexer
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_in0 FRACT WORD mandatory
name_in2 FRACT WORD mandatory
name_in3 FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

1 0

2 1 3 16

RO e o

s
"text_LIX @0y 1 bit/ symbol g
4

4

5

ASCII to
Symbols

ASCll Source | <
o Text file: :
“text_d.ixt" =3y, 1 bit/ symbol =
! L
i
5 7 i

B

o Text file:

8

ASCII Source | < ASCIl to
, Symbols
“text_gh.txt" g boi 1 bit / symbol =

4

9

ASCllto
Symbols

ASCII Source scie
ST Tex file: . «
“text_nl.ixt"_d= gy 1 bit / symbol
4

o 10 11
WR2 T bo 12 13 19
£=10000.Hz G=100. =

i 2%pi
= g Joo{ >
500.abs

4

14

CLOCK restordgg
™Q F=baudsHz &
- 8o

15 17

Symb. 10 ASCH| e
SEND CHAR
0 1 bisymbol ™0 {0 TERMINAL
R 10:$0DOA GFrie=Q
8

MUXF test program
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MUXF

f-domain multiplexer

in0

in3

MUXF

05 P 1
G SIN n
10000. Hz
"1 AN,

inl o—

3
05
@
°{> 05 P 4 J—j

in2 C

(D)
o
G SIN
12000. Hz
"1 AN,
phi

in3

9
o{:> 0.5
= ho
G SIN
13000 Hz

freq

14

\ﬁ@i@
" 05

MUXF internal schema
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NANDGATE Logic NAND NANDGATE

inl Q
NAND ®
in2 Q

CATEGORY: LOGIC

DESCRIPTION:

Logic NAND

y =(in1 & in2)\

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl BOOL BIT mandatory
name_in2 BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

Demo ANDgate, NANDgate

9

@SCOPE
1:1
5 7
AND f}—0—T-F->0-1—® - ©)
in2—Q
6 8
2 4 in1—Q
int. W NAND —i-0—T-F -> 0-1—® - ©
m_o_{>_gim S
in2
®

Frequency doubler

freq

NANDGATE test program
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NEGATE

CATEGORY: ARITHMETIC

DESCRIPTION:
Sign inversion y = -x

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Data Type:

FRACT

Data Type:

FRACT

Sign inversion y = -x

Data Struct:
WORD

Data Struct:
WORD

NEGATE

Connection.
mandatory

Connection:
normal

WAIT

AD-DA SAMPLH
Fs = 1e5Hz

Demo Negate

freq

Change signal polarity

N/ \/|SCOPE|
WW 4

NEGATE test program
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NOP

CATEGORY: CONTROL

DESCRIPTION:
No operation

No operation

Demo NOP

0

Thi s program does not hi ng

(infinite loop wth NOP

NOP test program

NOP

I nstruction inside)
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NORGATE

CATEGORY: LOGIC

Logic NOR function

inl Q
NOR ®
in2 Q

NORGATE

DESCRIPTION:
Logic NOR function
y =(in1 v in2)\
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl BOOL BIT mandatory
name_in2 BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

Demo ORgate, NORgate

9

WAIT
AD-DA SAMPLH
Fs = 1e5Hz

freq

Frequencyogloubler

in1—O—

in2—O—

in1—O—

in2—QO—

OR

8o

NOR

B

T-F -> 0-1

T-F -> 0-1f

INNNSCOPE
WW 14

- fi}o

-—fo}o

NORGATE test program
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NOTGATE NOTGATE

CATEGORY: LOGIC

INPUTS
Name: Data Type: Data Struct: Connection:
name_in BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal
0 6
WAIT
N/ \/|SCOPE
AD-DA SAMPLE -
e Demo NOTgate WW 14
1 2 4

freq

G SAW

ov

i ) . @

3 5

o] ot |- n {on |0

NOTGATE test program
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NXORGATE

CATEGORY: LOGIC

DESCRIPTION:

Logic NXOR function

y =(in1\ v in2) & (in1 v in2\)

INPUTS
Name:
name_inl
name_in2

OUTPUTS
Name:
name

Data Type:

BOOL
BOOL

Data Type:

BOOL

Logic NXOR function

inl Q
NXOR ®
in2 Q

Data Struct:
BIT
BIT

Data Struct:
BIT

NXORGATE

Connection:
mandatory
mandatory

Connection:
normal

dt0

freq

WAIT

AD-DA SAMPLE]
Fs = 1e5Hz

O]
Frequency doubler

Demo XORgate, NXORgate

3
5
in1—O—
XOR
in2—QO—
6
4
in1—O—
NXOR HE§—i—0—
in2—QO—

—B—0—T-F->01—® - ©

INNANISCOPE
VWW| .4

NXORGATE test program
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OFFGAIN

Offset and gain:

CATEGORY: ARITHMETIC

DESCRIPTION:
Offset and gain:
y = gain*(in + offset)

OFFGAIN

PARAMETERS:
Parameter: Default values:
offset 05
gain 2.0
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo offgain
Sinewave frequency multiplication
L 100Hz

WAIT
AD-DA SAMPLE
Fs = 1e5Hz

Frequency multiplication by 2*n (sine wave).
The relation: cos(2wt) = 2*(cos?(wt)-0.5) is
implemented by blocks square followed by offgain

5

8
ISCOPE|
11

400Hz

6

et

800Hz

12

g

Note:

3200Hz

13

(e epira—{il]

6400Hz

MR
KE

For high ratios of multiplication the sine wave
should be as pure as possible. An oscillator OSC gives
better results than an interpolated sine from G_SIN.

OFFGAIN test program
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O N EO F8 Activate selected output O N EO F8

® o2

addr Q ONEOF8 @ o3
® o4
o7 05
06
CATEGORY: CONTROL
DESCRIPTION:
Activate selected output
To be used with if or if_c condition
INPUTS
Name: Data Type: Data Struct: Connection:
name_addr INTEGER WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_o2 BOOL BIT normal
name_o3 BOOL BIT normal
name_o4 BOOL BIT normal
name_o5 BOOL BIT normal
name_o6 BOOL BIT normal
name_o7 BOOL BIT normal
name_ol BOOL BIT normal
name_o0 BOOL BIT normal
0 11 7

CODEC
Fs=48kHz

INT(0..20] vae OFORCE FRAC
i) to 3 ?
FRACT [-1...+1] L 101.0

Input: line
6
10
0 ine
: : &—e—fo)-0
= COUNTER [E§=rs s TABLE o
et n
S O g S0t 5
ma—)  COUNTER [’ T G_NOISE
—aie) .
1
14
TIMERF
freq - value
F=10000Hz
o
12 16
INT [0...6]
M0 0 @ X -
FRACT [-L...+1[| 5 outR —©O)

"’ scope|
WW 1. 15

G_NOISE

ONEOFS8 test program
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ORGAN

CATEGORY: MUSIC

start O

frg O  ORGAN @

vol O

ORGAN

INPUTS

Name: Data Type: Data Struct: Connection:

name_start BOOL BIT mandatory

name_freq FRACT WORD mandatory

name_vol FRACT WORD optional

OUTPUTS

Name: Data Type: Data Struct: Connection:

name FRACT WORD normal
1req—o

vol C i -1—O‘D

in2
0.999 inzj;Z

start o

ORGAN internal schema
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ORGATE Logic OR function ORGATE

inl Q
®
in2 Q

CATEGORY: LOGIC

DESCRIPTION:
Logic OR function
y=inlvin2
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl BOOL BIT mandatory
name_in2 BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name BOOL BIT normal
Demo ORgate, NORgate
9
VAT SCOPE
AD-DA SAMPLE
Fs = leSHz W 14
3
5 7
freq in1—Q—
OR HB—O0—TF->01—® - ©
in2—O—
6 8
4
in1—O—
int. NOR HE—n—O—T-F -> 0-1—® - ©
in2—Q—
in2
@
Frequency doubler

ORGATE test program
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OSC High purity sine oscillator OSC

OSCILLATOR
Fs/2

CATEGORY: GENERATORS

DESCRIPTION:
High purity sine oscillator
PARAMETERS:
Parameter: Default values:
Frequency 1000.
Unit Hz,Fs/2
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo OSC
Interrupt i 0 0 i1
AD-DA EVENT OSCILLATOR
Fs = 1E5 Hz 10000.Hz

N N\|SCOPE]|
WW 14

Spectrum shows sine purity
(Many harmonics would appear
if osc replaced by g_sin)

full spec dB
win: Gauss

OSC test program
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OSCIQ Phase quadrature oscillator OSCIQ

CATEGORY: GENERATORS

DESCRIPTION:

Phase quadrature oscillator

PARAMETERS:

Parameter: Default values:

Frequency 1000.

OUTPUTS

Name: Data Type: Data Struct: Connection:
name COMPLEX WORD optional
name_re FRACT WORD optional
name_im FRACT WORD optional

Demo OSCIQ
0 1 2
WAIT SinCos Oscillat
"/ \/\|SCOPE
AD-DA SAMPL! » i
Fs = 1e5Hz

OSCIQ test program

dt2

OSCIQ internal schema
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OUT L

CATEGORY: AUDIO

DESCRIPTION:
Codec output Left
Digital to Analog Converter input

INPUTS

Name: Data Type:
name FRACT
ATTRIBUTES

Non executable, Unique,

Codec output Left

for}-o

Data Struct:
WORD

Connection:
mandatory

OUT L
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OUT R

CATEGORY: AUDIO

DESCRIPTION:
Codec output Right
Digital to Analog Converter input

INPUTS

Name: Data Type:
name FRACT
ATTRIBUTES

Non executable, Unique,

Codec output Right

fooil-o

Data Struct:
WORD

Connection:
mandatory

OUT R
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PAKTOFLOW  packets to Flow PAKTOFLOW

CATEGORY: MATRIX

DESCRIPTION:

Packets to Flow

PARAMETERS:

Parameter: Default values:

Buffer size 1024

Packet size 512

INPUTS

Name: Data Type: Data Struct: Connection:

name_in defined by cn Matrix of mandatory

name_wrpak BOOL BIT mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection:

name defined by cn normal
Interrupt

% Demo FLOWTOPAK - PAKTOFLOW

freq

SCOPE
in—1 PAKTOFLOWA
mem (200x1) 11
rdy—————Wwrpak—Q .

PAKTOFLOW test program
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PAN Panoramic

inl
PAN ®
in2

k

CATEGORY: AUDIO

DESCRIPTION:

Panoramic

y = (x1+x2)/2 + k(x1-x2)/2

y=inlifk=1 y=(in1+in2)/2 ifk=0 y=in2 if k=-1

INPUTS

Name: Data Type: Data Struct:
name_inl FRACT WORD
name_in2 FRACT WORD
name_k FRACT WORD
OUTPUTS

Name: Data Type: Data Struct:
name FRACT WORD

PAN

Connection:
mandatory
mandatory
mandatory

Connection:
normal

LAY

CODEC

Fs=8kHz
Input: line

freq

530 He Demo PAN

G TRI
0.1Hz

freq ONCO

saw

of 2 input signals

Slow triangle controls relative proportion

PAN test program
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PAVANE MIDI File PAVANE
J9

MIDI
Pavane

CATEGORY: MUSIC

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER Matrix of WORD normal

ATTRIBUTES
Non executable, Unique, Data Table
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P EAK Get peak value of input P EAK

in O PEAK ®

CATEGORY: CONTROL

DESCRIPTION:

Get peak value of input

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal

Demo peak

freq

PEAK test program
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PIANO PIANO

in Q PIANO @
ck Q

CATEGORY: AUDIO

INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
DEMO Piano polyphonique
(max 10 notes simultanées)
NB: Ouvrir le TERMINAL et le garder actif pour pianoter
0 1 3
O O O o ISCOPE|
2B, 8855
Input: line KeyBoard
Les touches ZE TYU OP correspondent a
DO# RE# FA# SOL# LA# DO# RE#
Les touches QSDFGHIKLM correspondent a
DOREM FASOCL LA SI DORE M
(Mene disposition qu' un vrai piano)

PIANO test program
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P I SO Parallel In Serial Out PISO

PISO @ w

in Q Bit ®
CATEGORY: CONTROL
DESCRIPTION:
Parallel In Serial Out
Serializing Shift Register function
PARAMETERS:
Parameter: Default values:
Word Length 8,12,16
Shift Direction MSB_First,LSB_First
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name BOOL BIT normal
name_wck BOOL BIT normal
WAIT
AD-DA SAMPLE| 8
Fs = 1E5Hz
Demo PISO - SIPO scopE
1 VATAYAY I
G SIN
e 300.Hz g
3 7
phi Uue—O—\_gIE)O(_aﬂ _O_DSEgi,—e true
in 8 Bit in
2 false—O—'_O l MSB_;:iI'St lo_\—g false
o - -
freq ‘/\/ZI 2 o jﬂ
O,

PISO test program

270 FIBULA-G Blocks Reference



PLOTTER

Slow signal plotter

start_in start_out

yix 0 PLOTTER
y2
u_out
CATEGORY: INSTRUMENTS
DESCRIPTION:
Slow signal plotter
PARAMETERS:
Parameter: Default values:
Mode T Y1 Y2 X Y
Scan Time 5s,10s,20s,1mn,2mn,5mn,10mn,30mn,1h,2h,6h,12h,24h
Y1 max or R max 1.0
Y1 min or R min -1.0
Y1 or R unit _
Y2 max 1.0
Y2 min -1.0
Y2 unit _
Uout_Mode Full_range,Linear,Geometric,Frequency_Linear,Frequency_Geometric
Uout_max 1.0
Uout_min -1.0
Uout_Unit _
INPUTS
Name: Data Type: Data Struct: Connection:
name_yl_x FRACT WORD optional
name_y2 FRACT WORD optional
name_start_in BOOL BIT optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_u_out FRACT WORD optional
name_start_out BOOL BIT optional
ATTRIBUTES
Unique,
Demo 1 PLOTTER
Mise en oeuvre d'un Second Ordre
a grande constante de temps,
enregistrement de la réponse sur table tarcante
1 Avec Fe=100kHz, les coefficients d'un filtre passe-bas coupant a 0,5Hz
seraient<a 107-10 au numérateur donc non représentables en 24 bitSin 5 star_out
G_SQUARE
e 0.1Hz . 4 1,0 PLOTTER
tHH t 1IR2 Ip
phase negedge i 05 i f_O.O:U:ES\/z q—2. /“/
0
WAIT Grace a la borne IF rajoutée on exécute I'algorithme de filtrage
AD-DA SAMPLE] TIMERF 4 Fs=100Hz, ce qui donne lieu & des coefficients corrects
Fs = 1e5Hz F=100.Hz Attention toutefois a respecter la condition de Shannon

sur I'échantillonnage

PLOTTER test program
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PO I—Y Real Polynomial function PO I—Y

coeffs []

in O POLY ®

CATEGORY: FUNCTIONS

DESCRIPTION:
Real Polynomial function
Table contains coefficients in order 1, X, X2, ...

INPUTS

Name: Data Type: Data Struct: Connection:
name_coeffs FRACT Matrix of WORD mandatory
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo POLY

WAIT

AD-DA SAMPLH
Fs = 1e5Hz

coefficients (4x1)

NN/\|SCOPE
WW 14

freq

Polynomial function

POLY test program
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POS Diode function POS

POS

in Q d ®
CATEGORY: NON LINEAR
DESCRIPTION:
Diode function
ifx>0theny=x elsey=0
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

WAIT

NNN/|SCOPE
WW g4

AD-DA SAMPLH freq
Fs = 1e5Hz

POS test program
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QUANT Quantize data to n bits QUANT

CATEGORY: NON LINEAR

DESCRIPTION:
Quantize data to n bits
PARAMETERS:
Parameter: Default values.
bits 3
Approx: rnd/exss/deflt red
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
Demo quantize
4
@SCOPE
0 1
11
WAIT s00-1z
AD-DA SAMPLH| freq @
Fs = 1le5Hz

QUANT test program
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RC P U I—S E Raised Cosine Pulse shaper

RCPULSE
in Bauds=

CATEGORY: TELECOM

DESCRIPTION:

Raised Cosine Pulse shaper

Alpha=0 -> rect spectrum -> Sinc pulse
Alpha=1 -> Hann spectrum -> shortest pulse
Length= pulse duration (symbol periods)

RCPULSE

PARAMETERS:
Parameter: Default values:
Bauds: 1000.
Alpha: 05
Length: 2
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_ck FRACT WORD optional
name_d BOOL BIT optional
name_u BOOL BIT optional
name FRACT WORD normal
Demo RCPULSE
. Mux 10 sec nornal,
— 10 sec with RCPULSE
IAD-DA SAMPLE]
Fs = 1e5Hz
1 2 b 8
ASCII Source sck gsclljl tlo RCPULSE L_o_\_c\o_._ CCHAN_RINGIN(H Symb. to ASCIl|  cror SEND CHAR
T e fand 2 bt/ symbol & Bau?)s_;_ooo 22 n/cs:;omsgLJLW“ io TERMINAL
j sampled
CLOCK restorg 4
i F=: 1000 Hz 7
freq TIMERE i TOGGLEHB @ 11
F=0.1Hz

RCPULSE test program
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RDTABLE

Read interpolate table

in RDTABLE

CATEGORY: FUNCTIONS

DESCRIPTION:

Read interpolate table

Table is defined by matrix connection

If table columns>1 then more outputs can be added
Output name is the Nr of corresponding culumn (0, 1, 2 ..)

RDTABLE

PARAMETERS:
Parameter: Default values:
Signed or unsigned s,u
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_table defined by cn Matrix of mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
WAIT
Demo RDTABLE
o} ;

freq

2
0 RDTABLE
]
u

Sawtooth scans the table vertically:
Outputs are line 0 for saw = -1
Outputs are line 3 for saw = +1

memoO (2x1) . @

able (52) Read and interpolate a table containing 2 columns

NN/ \/|SCOPE]|
VW 14

RDTABLE test program
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READMEM

CATEGORY: INSTRUMENTS

DESCRIPTION:
Read Memory

Gives memory content at specified address

Read Memory

READ

ddr O
addr : Memory

READMEM

PARAMETERS:
Parameter: Default values:
Address 0
Memory field X,Y,L,P
INPUTS
Name: Data Type: Data Struct: Connection.
name_addr INTEGER WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection.
name defined by cn normal
Demo READMEM
0
WAIT 2

IAD-DA SAMPLE
Fs = 1e5Hz

0. 00001 |—'"1::E>/l/]/

READ
0 add X: Memory T
@
ov

datl n2

dat

dat0

READMEM test program
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REQUIEM — REQUIEM
JI

MIDI
Requiem
CATEGORY: MUSIC
DESCRIPTION:
MIDI File
Transcripted in asm format
OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER Matrix of WORD normal
ATTRIBUTES

Non executable, Unique, Data Table

TRANSPOSE  TRANSFORM

TEMPO

0 50 10 150 200
3

REQUIEM test program
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REST SGN

CATEGORY: CONTROL

DESCRIPTION:
Restore Sign
Output = Input if sgn>0 else output=-Input

INPUTS

Name: Data Type:
name_in FRACT
name_sgn FRACT
OUTPUTS

Name: Data Type:
name FRACT

Restore Sign

sgn
O

in @ REST_SGN @

Data Struct:
WORD
WORD

Data Struct:
WORD

REST SGN

Connection:
mandatory
mandatory

Connection:
normal

Demo REST_SGN

0 2

| 6 5
WAIT | G SAW int. W
500.Hz v .
AD-DA SAMPLEfeq Wi im0 x| B—
Fs = 1e5Hz l in2
®
' ov

table—{]

o

Create a full sine wave N,
from a 0-90° table

SINUS

100pts 0..90deg

REST_SGN test program
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REVERB Add reverberation to sound REVERB

n @ REVERB @

CATEGORY: AUDIO

DESCRIPTION:

Add reverberation to sound

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

0

CODEC
Fs=48kHz

Input: mic DemO REVERB

o{w} L : : ©
. ind: /\/
Microphone here 2:3)+‘ 0 ﬁﬁ; ® Loudspeaker here

REVERB test program
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RONDO MIDI File RONDO
J9

MIDI
Rondo

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER Matrix of WORD normal

ATTRIBUTES
Non executable, Unique, Data Table
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RS FLIPFLOP  rstintion RS FLIPFLOP

set Q S
®
st Q R
CATEGORY: LOGIC

DESCRIPTION:

RS flip flop

Applying TRUE to SET input results in output TRUE

Applying TRUE to RESET input results in output FALSE

If parameter "Dominant state" is "SET" then applying TRUE to both inputs results in TRUE
Otherwise applying TRUE to both inputs results in FALSE

PARAMETERS:

Parameter: Default values:

Dominant state: SET,RESET

INPUTS

Name: Data Type: Data Struct: Connection:
name_set BOOL BIT mandatory
name_rst BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

Demo RS_FLIPFLOP

b,g

: 5
e MUX INTEGRATOR
b,g in—Q

| gain
cmd

dat0
1
set-l—S
4
rst-Rel—R 6

SCOPE
WW 14 Fs = 1e5Hz

RS_FLIPFLOP test program
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Fz)(_Jc\hﬂl AMI decoder FQ>(_J£\BAI

nQ RXAM @

ck O ® rdy
CATEGORY: TELECOM
DESCRIPTION:
AMI decoder
Alternate Mark Inversion line decoder
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional
L 0 Demo AMI 8
CLOCK WAIT H H
u line coding o
I I Fs = 1e5Hz :
2000 |
bauds 4 7 9

ASCII Source scke ASCIl to Symb. to ASCII error
Textfile: @ Symbols 0 Tx _AMI RX_AMI 0 1 bisymbol @——i0 SEND CHAR
"pierre.txt" @ gy 1 blt/symbol rdy——ck-Y p— Sync:$0D0A - —
CLOCK restoreg
n—Q  F=| baudst ) ‘ sampled

RX_AMI test program
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RX_MAN

CATEGORY: TELECOM

DESCRIPTION:

Manchester line decoder

Input clock is 2 x Bauds

RX_MAN

Manchester line decoder

in Q@ RX_MAN ®
ck Q ® rdy

INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
name_rdy BOOL BIT normal
Demo Manchester
0 1 line coding
WAIT CLOCK
IAD-DA SAMPLE| F=2*baudst§u 8
Fs = 1e5Hz I
ISCOPE|
W
2 bauds 6 7 9
ASCII Source éscllal tlo Symb. to ASCII error SEND CHAR
cke ext file: ymbols i 'symbol @ i
( "gier:ef.ltxl" 1 bit / symbol Ll ck A rdy——ck- S];/:L:;OSO/LJL“’V*“‘ (0 TERMINAL
J W L CLOCK restoreg o
O F= 2 baudst o Note:

Manchester transmitter and receiver

need a clock frequency double of bauds.

RX_MAN test program
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RX_MAND RX_MAND

D-Manchester decoder

in @ RX_MAND @
ck Q ® rdy
CATEGORY: TELECOM
DESCRIPTION:
D-Manchester decoder
Differential Manchester line decoder
Input clock is 2 x Bauds
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT normal
0 1
WAIT CcLOCK Demo s
AD-DA SAMPLEH =2*baud: u H H
e Frzpadsel Differential Manchester —ord
line coding @ 11
2 3 4 6 7 9

Symb. to ASCII|  eror
SEND CHAR
RX_MAND i 1 bisymbol @0\ TERVINAL
ke rdy-ck- Sync:$ODOAJLmHk

sampled

req

)

ASCII Source
cke Text file:
’ "pierre.txt"

scke ASCIl to cke bauds
Symbole im0 TX_MAND
1 bit/ symbol & 4y - 1 o
- 5
CLOCK restor¢g]
i—Q F=2*baudsHz @
I 9«

Note:
Differential Manchester transmitter and receiver
need clock frequency double of bauds.

RX_MAND test program
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RX_M LT3 MLT3 line decoder RX_M LT3

inQ RXMLT3 @

ck O ® rdy
CATEGORY: TELECOM
DESCRIPTION:
MLT3 line decoder
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT normal

0

1
CLOCK @3 WAIT Demo MLT3 8
F=baudsHz ® u /AD-DA SAMPLE 1 i ISCOPE
I Fs = 1e5Hz “ne COdIng [@ -

3000.
2 3 5 4 7 9
bauds
ASCII Source s ASClI to Symb. to ASCHl | e
o Textfile: Symbols "0 TX_MLT3 RX_MLT3 —0 1 blsymbol SEND CHAR
i " . to TERMINAL
pierre.txt" @ qy——nc 1 bit / symbol @ ay-ci- e —_— Sync:$0DOA F=ro-ok
Jr:} 6 sampled
J CLOCK restoregg]
i—Q F=baudsHz @
I 9

RX_MLTS3 test program
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RX_N RZ NRZ decoder RX_N RZ

inQ RXNRZ ®

ck O ® rdy
CATEGORY: TELECOM
DESCRIPTION:
NRZ decoder
Non Return to Zero line decoder
PARAMETERS:
Parameter: Default values:
Level Space -1.0
Level Mark 1.0
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT normal
1 0 Demo NRZ
CLOCK WAIT . H
F-baudstz & o line coding !
Ju o Fs = 1e5Hz @SCOPE
11
2 3 4 bauds 5 6 8
ASCII Source sch ASC[IJI tlo Symb.to ASCIl|  cror
RGNS e S e G ; g ez Be——ro toamol o rg SRR
’ i L CLOCK restor sampled
J i F=baudsHz f
i d

RX_NRZ test program
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RX NRZI

CATEGORY: TELECOM

NRZI line decoder

in Q

ck O

RX_NRZI ®
® rdy

RX NRZI

DESCRIPTION:
NRZI line decoder
PARAMETERS:
Parameter: Default values:
Level Space -1.0
Level Mark 10
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT normal
1 0 7
cLocK WAIT Demo NRZI —cord
F=baudsH: u IAD-DA SAMPLEH 1 1
_IET_IE ‘b Fs = 1e5Hz line COdIng @ =

2

ASCIl to
Symbols

8~—rdy—— b

bauds

4

6

8

ASCII Source
cke Textfile: @
’ "pierre.txt" 4

TX_NRZI
1b|t/symbo| rdy-cke

Symb. to ASCI|
RX_NRZI i 1 b/symbol @
5“ ook Sync:$0DOAF

SEND CHAR

to TERMINAL
rdy-che

CLOCK restore
F=l baudst

sampled

RX_NRZI test program
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RX_RZ Return to Zero line decoder RX_RZ

n® RXRZ ®

® rdy
CATEGORY: TELECOM
DESCRIPTION:
Return to Zero line decoder
(Self clocking)
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT normal
1 7 0
cLock Demo RZ line coding @SCOPE WAIT
F=1000.Hz AD-DA SAMPLE
_nr 11 Fs = leSHz
2 8
ASCII Source Sk é\SCtI)I tlo ck—Q Symb. to ASCII arror
o ile: in ymbols in—Q 3 -G SEND CHAR
- ;g:emt?(t @ rdy———bck-Q) 1b|tlsymbol ® Lo RX Rz @1y —————ck Sly:isiomsgL @ rdy—ck: [0 TERMINAL
,eq

sampled

Note: Receiver has no clock input
(self clocking code)

RX_RZ test program
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RXCK Clock restoration RXCK

CLOCK restore®

CATEGORY: TELECOM

DESCRIPTION:
Clock restoration
Retrives optimal clock phase at receiver end

PARAMETERS:
Parameter: Default values:
Frequency 100.
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_d BOOL BIT optional
name FRACT WORD optional
name_u BOOL BIT optional
Demo RXCK
0 1 2 3 4
WAIT TIMERE RANDOM CLOCK restordf SCOPE
AD-DA SAMPL freq if in F=1000.Hz E}. VWV )
Fs = 1e5Hz F=1000.Hz 7y 11
RXCK test program
. . . 4
Clock restoration circuit F_STEP
; Clock output
T/2 delay Narrow r_ for scope
9 bandpass filter ‘
DELAY 2 3
Transmission line' ™0 (1./2.9%0))sec? 1 IIR2 bp
f=%0Hz q=500. [ e—@® . Rising edge
n| in ine i EDGE
Lo 15 X

RXCK internal schema
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SAMPHOLD Sample and Hold SAMPHOLD

sample

CATEGORY: CONTROL

DESCRIPTION:

Sample and Hold

Input may be real or complex

pos_edge, neg_edge = sampleonLtoHorHto L;
true = Sample on H, then set to L

PARAMETERS:
Parameter: Default values:
Sample on .. pos_edge,neg_edge,true
INPUTS
Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory
name_sample BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name defined by cn normal
Demo Sample and Hold
4
0
WAIT

S&H
—8—fou}o
.

Sample on positive edge (F->T)

AD-DA SAMPLE|
Fs = 1e5Hz

freq

samplé

2 3

Periodic Timer
et 1= 0.0003sec
®

cntr

samplé

—O— TOGGLE HE}

ISCOPE
11

sample

SAMPHOLD test program
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SCAN Scan buffer

in [l SCAN ®

O

sync

CATEGORY: CONTROL

DESCRIPTION:

Scan buffer

Read circular buffer one point at each sample

S/W synchronize scope when pointer is at begin of buffer

PARAMETERS:

Parameter: Default values:

Gain 10

INPUTS

Name: Data Type: Data Struct:
name_in FRACT Matrix of WORD
OUTPUTS

Name: Data Type: Data Struct:
name FRACT WORD
name_sync BOOL BIT

SCAN

Connection:
mandatory

Connection.
normal
optional

WAIT SINC

AD-DA SAMPL]
Fs = 1E5Hz

full 512points

Demo SCAN Cyclic Read of a table
with scope sync at start of table

NN/\|SCOPE
VW 14

SCAN test program
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SCOPE

CATEGORY: INSTRUMENTS

DESCRIPTION:
Multi Channel Scope

Signals to view are defined by PROBES

Multi Channel Scope

NN/ \/|SCOPE|
WWY .

SCOPE

PARAMETERS:
Parameter: Default values:
Decimation factor 1
ATTRIBUTES
Unique,
Demo SCOPE
16
0 3 9
WAIT G_NOISE G. SOUARE SCOPE
AD-DA SAMPL freq 0 1000.Hz gy 11
Fs = 1e5Hz H H
12, ®
phase " "negedge 12
4 7 10 —in-0—]
G_PULSE AND
T=0.001sec ?OOSOAI—\:\; —in2—0—
freq freq .
AN 1
13
=
2 5 o TOGGLEH < | ™ © o
G_GAUSS wy G RECT o
02RMS ¥4 1000. Hz freq
: freq _—LD_L 15 14
N

in1—Q
\"—O—D—Et xorR HE
in2—Q

SCOPE test program
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SCRAMBLE

CATEGORY: TELECOM

DESCRIPTION:
N-bit scrambler
for equalizing symbol distribution

SCRAMBLE

N-bit scrambler

SCRAMBLE
®

bit

rdy

PARAMETERS:
Parameter: Default values:
Bits 1
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT normal
AT Demo SCRAMBLE - UNSCRAMBLE
AD-DA SAMPLE
Fs = 1e5Hz 5 1 2 4

RANDOM
SYMBOLS

if-
3
TIMERF

SCRAMBLE UNSCRAMBLE

INN\/SCOPE
VWW 14

F=1000Hz

SCRAMBLE test program
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S D RAM Install SDRAM PortA interface S D RAM

SDRAM

DESCRIPTION:
Install SDRAM PortA interface

ATTRIBUTES
Execute at Init, Unique,
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S E N D_STR Send string

Send string
to Terminal

CATEGORY: STRING

DESCRIPTION:

Send string

to text Terminal

INPUTS

Name: Data Type: Data Struct:
name STRING WORD
name_send BOOL BIT
OUTPUTS

Name: Data Type: Data Struct:
name_rdy BOOL BIT

SEND STR

Connection:
mandatory
mandatory

Connection:
optional

b,
WAIT : ‘ g -
AD-DA SAMPLE #]73#10 Hello World !

Fs = 1e5Hz

TIMERF
freq O

F=1Hz

Demo SEND_STR

Send string
to Terminal

SEND_STR test program
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SEQUENCE Sequence generator SEQU ENCE

CATEGORY: CONTROL

DESCRIPTION:

Sequence generator

On clock, next output becomes active
Pulse= active for 1 sample

State= active until next clock

If start is true, then next active output is 00
Stop inhibits clock. Start negates Stop.

INPUTS

Name: Data Type: Data Struct: Connection:
name_start BOOL BIT mandatory
name_ck BOOL BIT mandatory
name_stop BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name_o0 BOOL BIT normal
name_ol BOOL BIT normal
name_o2 BOOL BIT normal
name_o3 BOOL BIT normal
name_o4 BOOL BIT normal
name_o5 BOOL BIT normal
name_o6 BOOL BIT normal
name_o7 BOOL BIT normal

8

Demo SEQUENCE SCOPE
VW

11

phase ''negedge

cnt

SEQUENCE test program

FIBULA-G Blocks Reference 297



SGN

CATEGORY: NON LINEAR

DESCRIPTION:
Sign function
y=+1if x>=0; y=-1 if x<0

Sign function

SGN

m&_£>_@

SGN

INPUTS

Name: Data Type: Data Struct: Connection:

name_in FRACT WORD mandatory

OUTPUTS

Name: Data Type: Data Struct: Connection:

name FRACT WORD normal
Demo sgn

WAIT

AD-DA SAMPLH
Fs = 1e5Hz

freq

SGN test program
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SHIFT

CATEGORY: ARITHMETIC

DESCRIPTION:
Gain by 2~N

Gain by 2N

-

sh

if N>0 then left arithmetic shift by N

else right arithmetic shift by N

SHIFT

PARAMETERS:

Parameter: Default values:

N 1

INPUTS

Name: Data Type: Data Struct: Connection:

name_in FRACT WORD mandatory

name_sh INTEGER WORD optional

OUTPUTS

Name: Data Type: Data Struct: Connection:

name FRACT WORD normal
Demo SHIFT

freq

Fs = 1e5Hz

Shift right by 20 bits then shift left by 20 bits

Result = quantization by default to 3 bits
(20 LSBs are forced to 0)

it

SCOPE

1:1

SHIFT test program
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SHIFTV

DESCRIPTION:
Logic Shift

Logic Shift

<<
° ’

if N>0 then left logic shift by N

else right logic shift by N

PARAMETERS:
Parameter:
Bits to Left

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Default values.
1

Data Type: Data Struct:
defined by cn

Data Type: Data Struct:
defined by cn

SHIFTV

Connection.
mandatory

Connection:
normal

Demo SHIFTV
0

b,g

b,
. <<

dat

dat0

SHIFTV test program
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SIGMAPHI SIGMAPHI

Phase accumulator

CATEGORY: TELECOM

DESCRIPTION:

Phase accumulator

INPUTS

Name: Data Type: Data Struct: Connection:
name_in COMPLEX WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name COMPLEX WORD normal

Periodic Timer

cnt

T = 20samp ]

Demo SIGMAPHI - DELTAPHI

Yy )

0
WAIT
AD-DA SAMPLE|
Fs = 1e5Hz

§2

Generate staircase
phase signal

fou}o

3

F_SINCOS @®
7 y%% .
® im r—l

Convert to complex Accumulate phase
)

Slowly Rotate
phase
(phase error)

7
m in_re
i—Q 5 i
-ck—Q2 @ ® rdy in_im

9

8
Argument
e g—{m}-o

ISCOPE
11

Differentiate phase Recover staircase signal

This demo shows the art of differential phase coding.
If the channel introduces a constant phase shift, received phase steps are unchanged.
If the channel introduces linearly variable phase error, then received phase steps
are shifted by a constant angle

SIGMAPHI test program
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SIGMAPHI

Phase accumulator

m .o

SIGMAPHI internal schema
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SINC Sinc Table SINC

SINC

points

CATEGORY: TABLES

DESCRIPTION:

Sinc Table

Generates a Sinc table or a half Sinc table of Size points

y(n)=w(n).Sin(k.pi.(n-n0))/(k.pi.(n-n0)) n=0..size-1 Full: n0=(size-1)/2 Half: n0=0

When calibration is off, Sinc maximum is 1.0, else Sum(full table) of y(n) = calibration value
When window= rectangle, w(n) is a constant, else w(n) is a Blackman-Harris weighting function

PARAMETERS:

Parameter: Default values.

Full or Half full,half

Size 100

K factor 0.1

Window rectangle,blackman-harris

Calibration off,1.0

OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT Matrix of WORD optional
ATTRIBUTES

Non executable, Data Table

Demo SINC 5

NN/\|SCOPE
WW 4

Fs = 1e5Hz

full 100points

Read the Sinc table with interpolation

SINC test program
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SI NCOS Sine-cosine Table SI NCOS

SINCOS

\%

pts ..

CATEGORY: TABLES

DESCRIPTION:

Sine-cosine Table

Generates an N point sampled Sine-Cosine table starting at phase phi0O and ending at phil
Sine-Cosine pairs are considered as Imag-Real parts of a complex table stored in L:
y_re(n)=cos(phi0 + n*(phil-phi0)/(N-1))

y_im(n)=sin(phi0 + n*(phil-phi0)/(N-1)) when phases are expressed in radians

PARAMETERS:

Parameter: Default values:

Size 100

Start phase 0

End phase 360

Unit deg,rad,half_turns

Alignment linear,modulo,fft

OUTPUTS

Name: Data Type: Data Struct: Connection:
name COMPLEX Matrix of DWORD optional
ATTRIBUTES

Non executable, Data Table

Demo SINCOS 5

freq

Fs = 1e5Hz

SINCOS

Y

100pts 0..360de

Read the Sine table with
interpolation.
Table values are complex

SINCOS test program
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SINUS Sine Table SINUS

SINUS

v,

pts ..

CATEGORY: TABLES

DESCRIPTION:

Sine Table

Generates an N point sampled Sine table starting at phase phiO and ending at phil
y(n)=sin(phi0 + n*(phil-phi0)/(N-1)) when phases are expressed in radians

PARAMETERS:

Parameter: Default values:

Size 100

Start phase 0

End phase 360

Unit deg,rad,half_turns

OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT Matrix of WORD optional
ATTRIBUTES

Non executable, Data Table

Demo SINUS 3

NN/ \/|SCOPE|
WW 14

freq

Fs = 1e5Hz

Read the Sine table with
interpolation

SINUS test program
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SI PO Serial In Parallel Out SI PO

vk @ SIPO

in Q Bit ®

CATEGORY: CONTROL
DESCRIPTION:
Serial In Parallel Out
Serial to Parallel Shift Register function
PARAMETERS:
Parameter: Default values:
Word Length 8,12,16
Shift Direction MSB_First,LSB_First
INPUTS
Name: Data Type: Data Struct: Connection:
name_in BOOL BIT mandatory
name_wck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

WAIT

AD-DA SAMPLE| 8
Fs = 1E5Hz
Demo PISO - SIPO scopE
1 VWW| 14
G SIN
300. Hz

freq 1
4 6 7
— DEMUX true
in

lo—\_g e

PISO
8 Bit
MSB_First

freq ‘/\/I 2

SIPO test program
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SLOPELIM

CATEGORY: FILTERS

DESCRIPTION:
Slope limiting filter
for EMI spikes suppression.

Slope limiting filter

in Q

SLOPELIM @

SLOPELIM

PARAMETERS:
Parameter: Default values:
slope 0.01
slopeneg 0.01
INPUTS
Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
. Demo SLOPELIM
freq @ Aacs _/_
2 " 6 8
G_NOISE SWITCH

3

FRACT [-1...+1]
i to
INT [5...50]

S&H

COUNTER  @-en

clk
L‘ o-max| §
o P

sample’

im0 SLOPELIM [B 0 DA2 —O)

0 9

Lalar ISCOPE|
1:1

AD-DA SAMPLH
Fs = 1le5Hz

Random spikes are added to a sinewave. SLOPELIM doesn't totally eliminate the spikes
but diminishes their energy.

SLOPELIM test program
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SN DC Send char to serial port SN DC

SEND CHAR

to TERMINAL

CATEGORY: TELECOM

DESCRIPTION:

Send char to serial port

On sndc_ck, send single character to Serial port

If sndc_error TRUE, terminal color = red else color=yellow

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
name_error BOOL BIT optional
ATTRIBUTES

Unique,

Demo SN DCI
D,
FALSE
tdato
WAIT
AD-DA SAMPLE | $610000 - SET'\é%'\CA:-'I\IAARL

Fs = 1e5Hz

dat
Z

TIMERF

freq O

F=1Hz

SNDC test program
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SNDS

CATEGORY: CONTROL

DESCRIPTION:
Send string to RS232 port

PARAMETERS:
Parameter:
String name

INPUTS
Name:
name_in
name_send

OUTPUTS
Name:
name_rdy

Send string to RS232 port

Send to RS232

Default values.

s0O

Data Type:

STRING
BOOL

Data Type:

BOOL

Data Struct:
WORD
BIT

Data Struct:
BIT

SNDS

Connection:
mandatory
mandatory

Connection:
normal
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S P ECAN Spectrum Analyser S P ECAN

4 SPECTRUM
point FFT

spec
win:

CATEGORY: INSTRUMENTS

DESCRIPTION:

Spectrum Analyser

Real or complex input.

Modes Amp, Power and DB. Max FFT points: 1024 (full display) or 2048 (half display)

Outputs a periodic scan of spectrum with S/W sync

Specan runs in main loop. Sampled application must run inside an interrupt.

if Decimate >1 then input signal is subsampled every n samples, and scope frequency scale adapted

PARAMETERS:

Parameter: Default values:

FFT Size 1024,512,256,128,64,32,16,8

Display full,half

Mode dB,Amp,Pow

Window Rectangle, Triangle,Hann,Hamming,Nuttall, Gauss,Blackman_Harris,Flat_Top
Decimate by 1

INPUTS

Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
ATTRIBUTES

Unique,

nterrupt Demo SPECAN

AD-DA EVENT
Fs = 1E5 Hz

G SIN $SPECTRUM
0 Fs/2 512pomt FFT g
0 frea full spec dB O DAL @
W|n Blackman_| Harrls
saw |_3
SCOPE
View spectrum of a slowly variable frequency sine wave VWW 1

SPECAN test program
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SQROOT Square root of input SQROOT

CATEGORY: FUNCTIONS

DESCRIPTION:

Square root of input

INPUTS

Name: Data Type: Data Struct: Connection.
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal

WAIT
AD-DA SAMPLH
Fs = 1e5Hz

SQROOT test program
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SQUARE

CATEGORY: FUNCTIONS

DESCRIPTION:
Square of input

INPUTS
Name:
name_in

OUTPUTS
Name:
name

Data Type:

FRACT

Data Type:

FRACT

Square of input

X2
in Q E f ®

Data Struct:
WORD

Data Struct:
DWORD

SQUARE

Connection.
mandatory

Connection:
normal

Fs = 1e5Hz

SQUARE test program
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STEREO_COD STEREO_COD

INPUTS

Name: Data Type: Data Struct: Connection:
name_G FRACT WORD mandatory
name_D FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

WAIT

¢ @SCOPE
D 1.1

STEREO_COD test program
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STEREO COD

G Q
STEREO_COD®
D Q

STEREO COD

phi

1
0.5

Do

5

Frequency
in—Q /\E;oubl/e\r/\/ ®

0 stereo_cod
o> 0.5
oo @
2 0.5
G SIN
f0/2. Hz I
3

4

inl: 0.45

in2 0-1@-@—@)
. 0.45

in3

inl%
in2—Or

-0.5

STEREO_COD internal schema
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STEREO DEC STEREO DEC

® G
in @ STEREO_DEC

@ D
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_G FRACT WORD normal
name_D FRACT WORD normal

WAIT

&J © SCOPE
i—QSTEREO_DEC
5 I 1.1

STEREO_DEC test program

Extraction de (G+D)

05
N = 30 i e
J B=0. to_ (15.0/38,)Hz i T
" O

0.5

i 5
. o> (4.0.9)
: @ FIR2 /0.
0 1 2 . l FIRl I @"_‘"'O‘D_'_Q °
IIR2  bp " N=300 @ o> -
1=(f0/2.)Hz q=100. [ 10. FIVDES:;I::Y B=0. to_ (15.*f0/38.)Hz
w N W Démodulation

. de (G-D)
Extraction sous-porteuse Doubleur de fréquence
restitue la porteuse

STEREO_DEC internal schema
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STOP

Stop processor

CATEGORY: CONTROL

DESCRIPTION:
Stop processor
Usage: ihibition of one core

STOP

Demo STOP

But du bl oc STOP:
Mettre un core a |'"arrét pour di m nuer

0 1
WAIT
AD-DA SAMPLH
Fs = 1e5Hz
1 2
Blink LED Blink LED
T=1E4 smp T=1E4 émp

| a consommati on.

0

SAMPLING
timer
Fs = 1E5

STOP test program
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SUBS

CATEGORY: ARITHMETIC

DESCRIPTION:

Subtraction with saturation

Output = inl - in2

Subtraction with saturation

SUBS

INPUTS
Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_in2 FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
Demo subtraction with saturation
7 6
mlO. , © 10. _ ©
1 2 3 4 5
G_SOUARE f=|l|§gOH Ilioz
g & 300HZ 0_{>o.05 Hz g=0. »
+HH

phase " negedge

0
WAIT
AD-DA SAMPLH
Fs = 1le5Hz

IIR2 Ip
f=1000.Hz q=0.2

Controlled system:
2nd order system open loop response to square wave
and same system response with feedback

SUBS test program
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S U BV Subtraction modulo +/- 1 S U BV

CATEGORY: ARITHMETIC

DESCRIPTION:

Subtraction modulo +/- 1

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_in2 FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo SUBV

=t AN g J ; O—8——¢w O
in2—Q
in2—Qr

WAIT i . ISCOPE
AD-DA SAMPLE Integrate and der!vate in "
Fs = 1e5Hz overflow arithmetic

SUBV test program
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SWITCH

CATEGORY: CONTROL

Switch.

SWITCH

SWITCH

DESCRIPTION:
Switch.
Output= input if cmd=true, else output=0
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_cmd BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
Demo SWITCH
1
WAIT SWITCH
AD-DA SAMPLE freq 5 _O/o—a pAL —O)
Fs = 1e5Hz l'
cr‘nd
4
TIMERF -
20— TOGGLE
F=1000.Hz
5
SCOPE
VWW 14

SWITCH test program
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SWTE M PO Time waisting tempo

CATEGORY: TIMING

DESCRIPTION:
Time waisting tempo
by s/w counting

PARAMETERS:
Parameter:
Time

Unit

S/W TEMPO

X

T=

Default values.
1
gs,ms,s

SWTEMPO
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SYMTOASC SYMTOASC

Symbols to ASCII

Symb. to ASCII
b/symbol

Sync:

sampled

CATEGORY: TELECOM

DESCRIPTION:

Symbols to ASCII

Concatenate symbols to ASCII characters.
Executes on ck true, then resets ck
Synchronize on 16 bit pattern.

PARAMETERS:
Parameter: Default values:
Bits per Symbol 1
Sync Word $O0DOA
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_sampled FRACT WORD optional
name FRACT WORD normal
name_rdy BOOL BIT normal
Demo
1
ook ASCTOSYM - SYMTOASC
F=100.Hz u
T e
Transmitter Receiver
0 2 3 4 5
WAIT ASCII Source Scke ASCII to Channel Symb. to ASCII error
AD-DA SAMPL ok Text file: ’ Symbols Lbisymbol ©——iro SEND CHAR
Fs = 1e5Hz "pierre.txt" @ —rdy——bc 1 bit / symbol e Sync:$0D0A @ rdy-ckc
req sampled
Transmitter: Convert a text to a string of 1-bit symbols sent at 100 Bauds.
Receiver: concatenate symbols to ASCII characters and send characters to serial port.

SYMTOASC test program
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TB I—R2 D 2-D Table read and interpolate TB I—R2 D

inx Q

TBLR2D ®
iny Q
CATEGORY: FUNCTIONS
DESCRIPTION:
2-D Table read and interpolate
PARAMETERS:
Parameter: Default values:
table atable
XSize 10
X signed/unsigned s,u
Y signed/unsigned s,u
INPUTS
Name: Data Type: Data Struct: Connection:
name_inx FRACT WORD mandatory
name_iny FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
4
Demo tblrd2d (\/VJSCOPE
0 1 \/\/\/\/ 1:1

WAIT G SAW
1000.Hz

AD-DA SAMPL| freq

Fs = 1e5Hz TBLR2D X

0.1Hz
freq Onco

Morphing between 3 waveforms

TBLR2D test program
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TIC

CATEGORY: TIMING

DESCRIPTION:
Start H/W Cycle Counter

PARAMETERS:
Parameter:
Timer #
Interrupts

ATTRIBUTES
Unique,

Start H/W Cycle Counter

S
ST?
Chrong

°

Default values.
1,2,0
allowed,masked

TIC

Fs = 1e5Hz

Demo TIC - TOC

Direct measurement of execution time in cycles
Uses H/W timer

FIR2
Bandpass FIR
N=1000 @

B=0to_ le4Hz

TIC test program
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TIMERF Frequency Timer TIMERF

TIMERF

F=Fs/2

CATEGORY: TIMING

DESCRIPTION:

Frequency Timer

Periodic Timer defined by a frequency
Sets a flag at rate freq

PARAMETERS:

Parameter: Default values:

Frequency 1000.

unit Hz,Fs/2

INPUTS

Name: Data Type: Data Struct: Connection:
name_freq FRACT WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

Demo TIMERF

WAIT

TIMERF SCOPE
AD-DA SAMPLE]|
Fs = 1le5Hz F=2000Hz 11

Generate 1000Hz square wave

TIMERF test program
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TIMERP Periodic Timer TIMERP

Periodic Timer

CATEGORY: TIMING

DESCRIPTION:
Periodic Timer
Sets a flag every N sampling periods

PARAMETERS:

Parameter: Default values:

Period 0.01

Unit smp,s,ms,us

INPUTS

Name: Data Type: Data Struct: Connection.
name_cnt INTEGER WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection.
name BOOL BIT normal
name_cntr INTEGER WORD optional

Demo TIMERP

4

SCOPE
W
WAIT
AD-DA SAMPLE in—0— TOGGLEH#—in—O0—|T-F -> 0-1—® . @
Fs = 1e5Hz

Generate 1000Hz square wave

TIMERP test program
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TIMERS

CATEGORY: TIMING

DESCRIPTION:
One shoot Timer.

One shoot Timer.

TIMERS

T=
samp
O

mode hwb sets a flag at start, clears it at timeout

mode hto only sets a flag at timeout.

retriggerable means the timer can be restarted while busy

PARAMETERS:
Parameter:

High busy or high at TO ?
Retriggerable ?

hwb,hto

Default values.

retrig,non_retrig

TIMERS

Time 0.01
Unit smp,s,ms,us
INPUTS
Name: Data Type: Data Struct: Connection:
name_start BOOL BIT mandatory
name_cnt INTEGER WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

6

SCOPE|

Demo TIMERS N
2 1 3

TIMERS

hwb retrig 2
T=0.01

sec

Periodic Timer

cnt O start—Q

PWM signal generation
Periodic Timer starts TIMERS every 100 samples
In hwb mode (high while busy) output remains
true until TimeOut.

FRACT [-1...+1]

to
INT [10...90[

TIMERS test program
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TOC Stop Chrono TOC

sample

@ max
@ average
@ min

CATEGORY: TIMING

DESCRIPTION:

Stop Chrono

Stop H/W Cycle Counter and display on terminal Min and Max cycle counts

Occurences is the number of measurements before results are displayed

In single mode, chrono is inhibited after occurences measurements, and Min and Max are displayed
In refreshed mode, Min and Max are refreshed after each occurences measurements

PARAMETERS:

Parameter: Default values:

Timer # 12,0

Occurences 10

Single or Refreshed single,refreshed

OUTPUTS

Name: Data Type: Data Struct: Connection:
name_max INTEGER WORD normal
name_average INTEGER WORD normal
name_min INTEGER WORD normal
name_sample INTEGER WORD optional
ATTRIBUTES

Unique,

Demo TIC - TOC

Open terminal to see filter execution time in cycles

t_max

Lzl Band FIR ©®
andpass
AD-DA SAMPLE N=1000 @ a @—average—'_w
Fs = 1e5Hz N B=0to_ ledHz @i
t_average
t_min

TOC test program
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TOLLITE_HOSTIASGi e  TOLLITE_HOSTIAS
J9

MIDI
Tollite_Hostias

CATEGORY: MUSIC

DESCRIPTION:
MIDI File
Transcripted in asm format

OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER Matrix of WORD normal

ATTRIBUTES
Non executable, Unique, Data Table
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TOURDION MIDI File TOURDION
J9

MIDI
Tourdion
CATEGORY: MUSIC
DESCRIPTION:
MIDI File
Transcripted in asm format
OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER Matrix of WORD normal
ATTRIBUTES

Non executable, Unique, Data Table
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TRANSPOSE Transpose TRANSPOSE

TRANSPOSE

in Ratio =_
Size =_

CATEGORY: AUDIO

DESCRIPTION:

Transpose

Change pitch of melody or voice by multiplying frequencies by given ratio
fi(out) = fi(in)*k

Size = rotating buffer size (samples)

PARAMETERS:

Parameter: Default values:

Size 1000

Ratio 15

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

0

Feoaditiz Demo TRANSPOSE

Input: mic

' ’ = -
@ Out L
@ m in1 _/' TRANSPOSE ! @
Microphone here ; ~ ; o=
P i O oS [0 Rate=_os Loudspeaker here

o-{r}

Elevate pitch by a quint Do->Sol

TRANSPOSE test program
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TRAP

CATEGORY: CONTROL

DESCRIPTION:
Hang here (infinite loop)

Hang here (infinite loop)

TRAP

WAIT
AD-DA SAMPLH
Fs = 1e5Hz

TIMERF
freq O @
F=4Hz

POT 2 1
_T i_m—o—{>—©—im
0—— 05— 1

dat
4

Led is blinking while
m program not trapped.
Trap occurs if POT>0.5

dat0

TRAP test program
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TRIGD PULSE tigereapuee  TRIGD PULSE

TRIGD_PULSE

CATEGORY: GENERATORS

DESCRIPTION:
Triggered pulse
Generate pulse with amplitude given by input on clock true

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

SINC

Demo TRIGD_PULSE

TRIGD PULSE
) (FuII table) SCOPH|
o
ck h(n) = sinc 1:1

full 100points

TIMERF

freq O

F=500.Hz

TRIGD_PULSE test program
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TTL_IN1 Digital Input 1 TTL_IN1

TTL
O §

CATEGORY: ETD410K

DESCRIPTION:
Digital Input 1
Bool Output reflects state of IRQC pin

OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal

ATTRIBUTES
Unique,

0 9
Blink LED LED

T=1E6 smp

7 3 5

n INA/\/|SCOPE|
TTL
e {ilo [T

freq @

0

V% : .
b WAIT
o [> 3——o L O AD-DA SAMPLE]
im0 Fs = 1e5Hz
705
diL

TTL_IN1 test program
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TTL_IN2

CATEGORY: ETD410K

Digital Input 2 TTL_I N2

TTL
O i §

DESCRIPTION:
Digital Input 2
Output reflects state of Corel PC9 pin
OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal
ATTRIBUTES
Unique,

0

Blink L!ED
.
T=1E6 smp 1
7 3 5
INA/\/|SCOPE|
TTL
: 8
dt0 , 4 0
$T-©  |oonss
(" e ©  |AD-DA SAMPLE
- 0. 5J outz Fs = 1eSHz
dtl
TTL_IN2 test program
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TTL OUT1

Digital output 1

TTL
*aws | O

CATEGORY: ETD410K

DESCRIPTION:
Digital output 1
Output State (Corel, pin PE8) is given by boolean input

TTL OUT1

INPUTS
Name: Data Type: Data Struct: Connection:
name_in BOOL BIT mandatory
ATTRIBUTES
Unique,

ETD410000 ;

Démo Géneération de MLI

Blink LED

(ou PWM) sur sortie TTL

Programme s'exécutant sur le coeur 1

WAIT

AD-DA SAMPLH
Fs = 1e5Hz

freq

Note:

Les sorties TTL ne sont
accessibles que par le
coeurl

TTL_OUTL1 test program
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TTL OUT2

CATEGORY: ETD410K

DESCRIPTION:
Digital output 1

Digital output 1

TTL
O
o | O

Output State (Corel, pin PE7) is given by boolean input

TTL OUT2

INPUTS
Name: Data Type: Data Struct: Connection:
name_in BOOL BIT mandatory
ATTRIBUTES
Unique,
1
TTL
6
G SAW
freq ‘}\H}\
5 WAIT
ov AD-DA SAMPLE
Fs = 1e5Hz
TTL
on i
dt1
TTL_OUT2 test program
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TX_AMI AMI Coder TX_AMI

nQ TXAM ®

ck Q
CATEGORY: TELECOM
DESCRIPTION:
AMI Coder
Alternate Mark Inversion line coder
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
1 0 Demo AMI 8
CLOCK WAIT H B
u AD-DA SAMPLE |Ine COdIng @SC:):E
JIr - Fs = 1e5Hz :
2 3 5 bauds 4 7 9
ASCII Source scl /SASCII]I 'nlo Symb. to ASCII error T
cke xt file: @ i ymbols i—Q i @i
;ﬁzr}eﬂtit e GO - " ™ AM B l 6 . RX_AMI — Sly :/Cs:ggglutrdﬁk to TERMINAL
z oo f
) nr e®d

TX_AMI test program
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TX_MAN

Manchester line coder

TX_MAN

ck Q
nQ TX_MAN @
® rdy
CATEGORY: TELECOM
DESCRIPTION:
Manchester line coder
Input clock is 2 x Bauds
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional
0 1
AT — Demo Manchester
AD-DA SAMPLI F=2*baudsHz ® u ||ne Codlng 8
Fs = 1e5Hz I o
@SCOPE
2 3 4 bauds 6 7 9
ASCII Source sc SASC[;I tlo cle Symb. to ASCHI[  error SEND CHAR
cke ile: ymbols i i [C i
’ ;liﬁg”t?(t 1 bit/ symbol @y IRSLS iy " RS I ;y:gg;g;at,w to TERMINAL
Jr::l 5 sampled
i—Q F=2*baudsHz ®—u Note:
I ¢ Manchester transmitter and receiver
need a clock frequency double of bauds.

TX_MAN test program
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TX_MAND

D-Manchester Coder

TX_MAND

ck Q
in @ TX_MAND ®
® rdy
CATEGORY: TELECOM
DESCRIPTION:
D-Manchester Coder
Differential Manchester line coder
Input clock is 2 x Bauds
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT optional
0 ) Demo 8
WAIT clock Differential Manchester @SCOP’E
AD-DA SAMPLE F=2*baudsH. u 1 1 11
CDA AP peudsrizt . line coding

2

3

4 6

7

9

ﬁm?

ASCII to
Symbols

ASCII Source
che Text file:
{ "pierre.txt"

Bed
req

y

i TX_MAND

ck-
1 bit / symbol @y rdh

bauds
RX_MAND i
k- rdy~cl

Symb. to ASCI|
1 b/symbol @
Sync:$0DOA-F ¢

error

SEND CHAR

"¢ to TERMINAL

Note:

ly ch
5
CLOCK restor¢g]
i—Q F=2*baudsHz &~
JuU- e

sampled

need clock frequency double of bauds.

Differential Manchester transmitter and receiver

TX_MAND test program
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TX _MLT3

MLT3 line coder

TX MLT3

n @ TX_MLT3 ®
ck O
CATEGORY: TELECOM
DESCRIPTION:
MLT3 line coder
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
1 0 Demo MLT3 .
CLOCK WAIT H H
F=baudsHz u AD-DA SAMPLE Ilne COdIng SCOPE|
I o Fs = 1e5Hz @ o

2

3

st

Cg
i
o

ASCII to
Symbols

ASCII Source
ck- Textfile: @
( "pierre.txt" @ —rdy—

&
Bed
ju

5
" TX_MLT3
1 bit / symbol @—ray——c«-

bauds

4

7

9

6

{ CLOCK restor¢gy [
i—Q F=baudsHz @
Jur e«

RX_MLT3 '
o rdy—ocl

SEND CHAR

Symb. to ASCI| error
L bisymbol ¢ % to TERMINAL

Sync:$0DOA-F ¢

sampled

TX_MLT3 test program
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TX_N RZ Non Return to Zero line coder TX_N RZ

n®@ TXNRZ @

ck Q
CATEGORY: TELECOM
DESCRIPTION:
Non Return to Zero line coder
PARAMETERS:
Parameter: Default values.
Level Space -1.0
Level Mark 1.0
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection.
name FRACT WORD normal
1 0 Demo NRZ 7
vz o 00n SawPL line coding e
r o Fs = 1e5Hz 11

2 s bauds S 6 8

4
ASCII Source sch ASCII to Symb.to ASCIl|  cror
SR Textile: ¢ o Symbols O TX_NRZ 0 RX_NRZ O 1bjsymbol ® g SEND CHAR
i " . to TERMINAL
pierre.txt"  @gy———bcl 1 bit / symbol_@q—— 9 o - » Sync:$0D0A-"’L"‘ o
B
T CLOCK restor sampled
J i F=baudsHz A
I d

TX_NRZ test program
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TX_NRZI

NRZI line coder

TX_NRZI

n @ TX_NRZI ®
ck O
CATEGORY: TELECOM
DESCRIPTION:
NRZI line coder
PARAMETERS:
Parameter: Default values:
Level Space -1.0
Level Mark 10
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
1 0 Demo NRZI ,
CLOCK WAIT H H
F=baudsHz gu AD-DA SAMPLH Ilne COd I ng ISCOPH|
I o Fs = 1e5Hz @
11

2

3

bauds

ASCII Source 'sck-
che Textfile: @ i
"pierre.txt" _@=ray—so

ASCII to
Symbols

1 bit / symbol

4 6 8

Bed
ju

- TXZRZ..%. —

Symb. to ASCIl|  eror
o SEND CHAR
RX_NRZI ™0 1 bisymbol ™ to TERMINAL
ok e Sync:$0DOAF e

CLOCK restor
i F=baudsHz
I

J

d

sampled

TX_NRZI test program
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TX_RZ Return to Zero line coder TX_RZ

CATEGORY: TELECOM

req sampled

DESCRIPTION:
Return to Zero line coder
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
1
CLOCK @y 7 0
Fiooome 0 Demo RZ line coding @SCOPE 5.DA SAVPLE
= Fs = 1e5Hz
2 8
ASCII Source sck- éSCkI)I tlo Symb. to ASCII error o c
e e @ o ymbols i END CHAR
{ gl(?eﬁemtit @ =rdy—box_ 1 bit/ symbol TX_RZ RX_RZ - Sly:/:;r;[l;gLJme to TERMINAL
e

Note: Transmitter needs continuous clock signal;
Receiver has no clock input (self clocking code)

TX_RZ test program
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UART standart UART at 115KBauds UART

in O UART ®
send Q @ rx_rdy

CATEGORY: ETD410K

DESCRIPTION:

standart UART at 115KBauds

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_send BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rx_rdy BOOL BIT normal
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UDELAY Unit delay z~-1 UDELAY
: :

CATEGORY: CONTROL

DESCRIPTION:
Unit delay z*-1
Complex or real

INPUTS

Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name defined by cn normal

Demo UDELAY )

1 NA/\|SCOPE
DAl
@ 11

3
2
B
e b§w}o
inin2 O

Square wave derivation

WAIT wy & G RECT
AD-DA SAMPL| 1000, Hz
bl o d 0L

UDELAY test program
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U N MAP Complex to symbol U N MAP

CATEGORY: TELECOM

DESCRIPTION:
Complex to symbol
Retrieve symbol by searching nearest distance to constellation point

PARAMETERS:

Parameter: Default values:

bits per symbol 1

Constellation map_ook,map_bpsk,map_ask4,map_ask8,map_psk4,map_psk8,map_gam8,map_gaml6
INPUTS

Name: Data Type: Data Struct: Connection.
name_in COMPLEX WORD optional
name_in_re FRACT WORD optional
name_in_im FRACT WORD optional
OUTPUTS

Name: Data Type: Data Struct: Connection.
name FRACT WORD normal

1 Demo UNMAP

RANDOM
SYMBOLS

Fs = 1e5Hz

NN/\|SCOPE
VW 14

RANDOM

[UMERE SYMBOLS

F=1000.Hz

UNMAP test program
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UNSCRAMBLE

CATEGORY: TELECOM

DESCRIPTION:
Unscrambler

UNSCRAMBLE

Unscrambler

UNSCRAMBLE

N-bit unscrambler for decoding data generated by SCRAMBLE

PARAMETERS:
Parameter: Default values:
Bits 1
INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ck BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_rdy BOOL BIT normal
AT Demo SCRAMBLE - UNSCRAMBLE
AD-DA SAMPLE
Fs = 1e5Hz 5 1 2 4

RANDOM
SYMBOLS

if-
3
TIMERF

SCRAMBLE UNSCRAMBLE

INN\/SCOPE
VWW 14

F=1000Hz

UNSCRAMBLE test program
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V_C P LXPOWVector Complex Mean Power V_C P I—XPOW

in [0 V_CPLXPOW ®

CATEGORY: MATRIX

DESCRIPTION:

Vector Complex Mean Power

for each element x calculate y that is a LP filtered value of x
y =y + ((x_re*x_im?)<<g -y )>>p

PARAMETERS:

Parameter: Default values:

Time Ct 2spower 5

Gain 2spower 2

INPUTS

Name: Data Type: Data Struct: Connection:
name_in COMPLEX Matrix of DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT Matrix of DWORD normal
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VECT POW Vector Power VECT POW

[0 VECT_POW [

CATEGORY: MATRIX

DESCRIPTION:
Vector Power

yli] = average(|x[i]]?)

INPUTS
Name: Data Type: Data Struct: Connection:
name_in defined by cn Matrix of mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT Matrix of DWORD normal
Demo VECT_POW
0 1 2 3
WAIT SINC
SCOPE
AD-DA SAMPLE| «,\/\N 1 VECT_POW i1 SCAN [l
Fs = 1e5Hz full 256points 11
mem (256x1) SC

VECT_POW test program
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VECTTOFLOW \ector to datafiow VECTTOFLOW

Vector
to dataflow

CATEGORY: MATRIX

DESCRIPTION:

Vector to dataflow

INPUTS

Name: Data Type: Data Struct: Connection:
name_in FRACT Matrix of WORD mandatory
name_start BOOL BIT mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo VECTTOFLOW

WAIT 2

mem (10x1)

Vector
to dataflow

AD-DA SAMPLE]|
Fs = 1e5Hz

TIMERF

freq O

@SCOPE
1:1

F=1000.Hz

VECTTOFLOW test program
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VIOL

start O
freq Q VIOL ®

vol O

INPUTS
Name: Data Type: Data Struct: Connection:
name_start BOOL BIT mandatory
name_freq FRACT WORD mandatory
name_vol FRACT WORD optional
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
vol 3
freq o—'—iﬂl /M/
—+ ®
in2:
®

start

in2:

VIOL internal schema

VIOL
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WAITFLAG

CATEGORY: CONTROL

Wait and clear flag WAITF LAG

.n

DESCRIPTION:
Wait and clear flag
INPUTS
Name: Data Type:. Data Struct; Connection.
name_in BOOL BIT mandatory
Demo WAITFLAG .
m n
TRUE
3 1
G SIN
o SCOPE o 0.01 Fs
WW 14 /\/\/
™
Synchronize two cores sampling frequencies
WAITFLAG test program
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WAITKEY Wait until key pressed

WAITKEY

% O]

DESCRIPTION:

Wait until key pressed

Returns key value as INTEGER

Allows executing algorithm once on keyboard action

OUTPUTS
Name: Data Type: Data Struct:
name INTEGER WORD

WAITKEY

Connection:
normal

Demo WAITKEY demo CASE

CASE
% [ 0 |

WAITKEY
LT

CASE
v o 0 |

While this window is active
press Spacebar or Enter to get a TRUE output
Any other key produces FALSE

WAITKEY test program
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WI NDOW Weighting Window WI NDOW

WINDOW

N=

CATEGORY: MATRIX

DESCRIPTION:

Weighting Window

(Y: memory)

If Gain = Max, max of window is 1.0, mean is window dependant
If Gain = 1/8, mean value of window is 1/8

If Gain = 1/N, mean value of window is 1/size

PARAMETERS:

Parameter: Default values:

Window type Triangle,Hann,Hamming,Gauss,Blackman_Harris,Nuttal,Flat_Top

Size 512

Gain Max,1/8,1/N

OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT Matrix of WORD optional
ATTRIBUTES

Non executable, Data Table

0

ADDA SAVPLE Demo FLOW to VECTOR
Fs = 1eohz Demo Window

G SIN

10000. Hz
freq @

freq

phi 0O
read (100x1)
o mat (100x1) - ARRAYMUL RDTABLE
: fou}o
——— WINDOW table—{]
Periodic Timer TN
cnt
T=0.1sec N=100
Blackman_Harri

1t
e mato (100x1) 6

SCOPE|
11

WINDOW test program
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WORDTOBIN  word to ginary WORDTOBIN

Word to
Binary String ¢

stin O Digits

CATEGORY: STRING

DESCRIPTION:
Word to Binary
Convert word input to binary string (zeros and ones)

PARAMETERS:
Parameter: Default values:
Nb digits 24
Bit pos of MSB 23
INPUTS
Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory
name_str_in STRING WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_str STRING WORD normal
b, Demo WORDTOBIN
$555555 L 3
dat L " Send stfing
#10#13 wn 24 Digits to Terminal
cr_If o
Ll TIMERF
AD-DA SAMPLE
Fs = 1e5Hz F=2Hz

WORDTOBIN test program
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WORDTOHEX' vord to hexadecimal WORDTOHEX

Word to
Hex String ¢

stin O Digits

CATEGORY: STRING

DESCRIPTION:
Word to hexadecimal
Convert word input to hex string

PARAMETERS:
Parameter: Default values:
Nb digits 6
Bit pos of MSB 23
INPUTS
Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory
name_str_in STRING WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name_str STRING WORD normal
b Demo WORDTOHEX
$123456 Rl 2 3
in Word to .
dat b,g Hex Stiing & Send strlng
#10#13— - ~0 6 Digits iy, 10 Terminal
cr_If o
Ll TIMERF
AD-DA SAMPLE
Fs = 1e5Hz F=2Hz

WORDTOHEX test program
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WR_BUFFER Write to Circular Buffer WR_BUFFER

Q© WR_BUFFER
@ ptr

CATEGORY: MATRIX
DESCRIPTION:
Write to Circular Buffer
INPUTS
Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name defined by cn Matrix of normal
name_ptr INTEGER WORD normal

R Demo_WR_BUFFER

3
2
" SCAN &8 SCOPE
~ VW 14
sync

mem (512x1)

Fs = 1e5Hz

TIMERF

freq O

F=100.Hz

WR_BUFFER test program
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WSU M 2 Weighted sum of 2 inputs: WS U M 2

CATEGORY: ARITHMETIC

DESCRIPTION:

Weighted sum of 2 inputs:
y = gl*inl + g2*in2
-1.0<=g1,g2 <=+1.0

PARAMETERS:

Parameter: Default values:

gainl 1.0

gain2 10

INPUTS

Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_in2 FRACT WORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection:
name FRACT WORD normal

Demo 2-input weighted sum (wsumz2)

WAIT G SIN

AD-DA SAMPLE freq
Fs = 1e5Hz /\/\/

[N ANANISCOPE
VW 14

Weighted sum of a 300Hz sine wave and a 2000Hz triangle

WSUM2 test program
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WSU M3 Weighted sum of 3 inputs: WSU M3

CATEGORY: ARITHMETIC

DESCRIPTION:

Weighted sum of 3 inputs:

y = gl*inl + g2*in2 + g3*in3
-1<=91,02,g3<=+1

PARAMETERS:
Parameter: Default values:
gainl 1.0
gain2 10
gain3 1.0
INPUTS
Name: Data Type: Data Struct: Connection:
name_inl FRACT WORD mandatory
name_in2 FRACT WORD mandatory
name_in3 FRACT WORD mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
1 Demo wsum3
G SIN
e 500. Hz
0
WAIT
AD-DA SAMPLE| freq
Fs = 1e5Hz
6

foe}o

G_GAUSS
02RMS ®

INNAN/|SCOPE
WW 14

Weighted sum of several signals.

Block4 is a weighted sum of a sine wave, a triangle and gaussian noise.

Block5 acts as a 2 input 1st order lowpass filter.

It extracts the triangle by filtering out the noise and subtracting the sine component.

WSUM3 test program
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XO RGATE Logic Exclusive OR XO RGATE

inl Q
XOR ®
in2 Q
CATEGORY: LOGIC
DESCRIPTION:

Logic Exclusive OR
y =(in1 & in2\) v (in1\ & in2)

INPUTS
Name: Data Type: Data Struct: Connection:
name_inl BOOL BIT mandatory
name_in2 BOOL BIT mandatory
OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal
Demo XORgate, NXORgate .
WAIT
NN/ \/|SCOPE
AD-DA SAMPLE
Fs = 1e5Hz 11
3
5 7
freq in1—Q—
XOR -E}—-O0—T-F >0-1—@ - ©
in2—QO—
6 8
‘ 2 4
in1—Q—
in1. /[/]/ NXOR —{—i—O—T-F ->0-1—@ - ©)
— :E—)—%in in2—Q—
0. 5—~in2
—_ @
do  Frequency doubler

XORGATE test program
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ZEROPAD Zero Padding ZEROPAD

in 01 ZEROPAD [®

CATEGORY: MATRIX

DESCRIPTION:

Zero Padding

Transforms size N to size M with M>N

such as points around 0 (mod N) remain around 0 (mod M)

INPUTS

Name: Data Type: Data Struct: Connection.
name_in COMPLEX Matrix of DWORD mandatory
OUTPUTS

Name: Data Type: Data Struct: Connection.
name COMPLEX Matrix of DWORD normal

Demo ZEROPAD

0 2 1
® busy ® busy
in—{] DFT = inf1 ZEROPAD [ in—{] IDFT (=]

mem (4x1) memz2 (4x1) memO (100x1) mem1 (100x1)

Double-click on matrices, set graph mode and RT Update checked to inspect / modify contents

ZEROPAD test program
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