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FIBULA-G Block Library

ANALOG INOUT
AD1  Result of Analog to Digital Converter 1 3
AD2  Result of Analog to Digital Converter 2 4
AD  Analog to Digital Converters 1:2 complex result 2
DA1  Digital to Analog Converter 1 40
DA2  Digital to Analog Converter 2 input 41
DA  Digital to Analog Converters 1:2 complex input 39
ADA  Wait sample, read ADs, write DAs 5
ARITHMETIC
ADDS  Addition with saturation 7
ADDV  Add with overflow 8
COPY  Copy data to different address 30
DIVIDE  Fractionnal division num/den 56
FULLSCALE  Stretch to [-1..+1[ 105
GAIN  Fixed real gain 124
MADD  Multiply and Add 162
MADD2  Multiply and add 2 inputs 163
MUL  Real multiplier 176
MULCC  Multiply with conjugate 177
MULT  Complex, mixed, or real multiplier 178
NEGATE  Sign inversion y = -x 183
OFFGAIN  Offset and gain: 188
GOF  Gain followed by offset 126
SHIFT  Gain by 2^N 219
SUBS  Subtraction with saturation 231
SUBV  Subtraction modulo +/- 1 232
WSUM2  Weighted sum of 2 inputs: 267
WSUM3  Weighted sum of 3 inputs: 268
AUDIO
BAL  Balance 16
CODEC  Audio CODEC 28
IN_L  Codec input Left 138
IN_R  Codec input Right 139
LOGPOT  Log potentiometer 156
OUT_L  Codec output Left 192
OUT_R  Codec output Right 193
AGC  Automatic Gain Control 9
PAN  Panoramic 194
PIANO 196
SPECAN_C  Spectrum Analyser 226
REVERB  Add reverberation to sound 203
TRANSPOSE  Transpose 242
CONTINUOUS
G_RAMP  Slope generator 113
G_STEP  Step generator 122
INTEGA  Analog Integrator 142
LP1A  1st order lowpass 159
LP2A  2nd order lowpass 160
CONTROL
BOOLTOF  Boolean to fractional conversion 19

CNORM  Norm a complex variable 26
CPLL  Complex PLL 36
CPLXFREQ  Instantaneous frequency 38
DECIM  Decimation 44
EDGE  Generate flags on zero crossing 59
DELAY  Real or complex, fixed or variable delay 45
DEMUX  1 to 2 Demultiplexer 48
DERIV  Numerical derivator with input gain 49
INTEG  Numerical integrator with input gain 141
LOOKUP  Read data in x:, y:, l:, or p: memory 157
MUX  2 input multiplexer 179
NOP  No operation 184
STOP  Stop program and return to debugger 229
TRAP  Hang here (infinite loop) 243
PEAK  Get peak value of input 195
SAMPHOLD  Sample and Hold 213
SNDS  Send string to RS232 port 224
SWITCH  Switch.  233
UDELAY  Unit delay z^-1 258
FILTERS
AVERAGE  Moving average 14
FILTERBANK  Bandpass Filter Bank 72
FIR  Finite Impulse Response filter 73
FIR1  Half sized FIR 76
FIR2  Bandpass Finite Impulse Response filter 77
FIRG  Gaussian FIR filter; size represents 6 sigma 78
GOERTZEL  Goertzel Algorithm 125
HILBERT  Hilbert transform 127
HP1  First order High-Pass filter 129
IIR  2nd order IIR filter 132
IIR2  2nd order recursive filter 133
IIRC1  1st order Bandpass complex IIR filter. 135
IIRT  2nd order IIR Transposed canonic form 136
LMS  Auto Adaptive FIR filter. 153

LP1  1st order recursive lowpass filter 158
LPABS  Lowpass of abs value 161
SLOPELIM  Slope limiting filter 222
FLOATING_POINT
FP_ABS  Floating Point absolute value 85
FP_ADD  Floating Point Addition 86
FP_CMP  Comparator with boolean output 87
FP_DIV  Floating Point division num/den 88
FP_MAC  Floating Point multiply-accumulate 89
FP_MPY  Floating Point multiply 90
FP_NEG  Floating Point Sign inversion y = -x 91
FP_SCALE  Floating Point scaling 92
FP_SQRT  Square root of input 93
FP_SUB  Floating Point subtraction 94
FP_WMAC2  Float y= x0+g1*x1+g2*x2 95
FP_WSUM2  Float weighted sum 97
FPTOFR  Float to Fract 98
FRTOFP  Fract to Float 101
FUNCTIONS
ARG  Argument of a complex input  11
DECIBEL  Decibel/100 function 43
F_ATAN  Arc Tangent between -1 and +1  61
F_COS  Cosine function  y = Cos(pi*x) 62
F_EXP  Real exponential function  y = 2^k*x / 2^k 63
F_EXPABS  Exponential of abs 64
F_GAUSS  Gaussian function 65
F_SIN  Sine function  y = Sin(pi*x) 66
F_SINCOS  Sine-Cosine function 67
F_TRI  Triangle function    69
INTERPOL  1D or 2D Table Interpolate 143
POLY  Real Polynomial function 198
RDTABLE  Read interpolate table 202
SQROOT  Square root of input 227
SQUARE  Square of input 228
TBLR2D  2-D Table read and interpolate 235
TBLRD  Table read and interpolate 236
GENERATORS
G_BPR  Binary Random Generator 107
G_CHIRP  Chirp Generator 108
G_GAUSS  Gaussian Noise 110
G_NOISE  Random generator 111
G_PULSE  Pulse generator 112
G_RECT  Rectangle generator 114
G_SAW  Sawtooth generator 116
G_SIN  Sine wave generator 117
G_SINCOS  Sine-Cosine complex generator 118
G_SLOPE  Triggered Slope Generator 120
G_SQUARE  Square wave generator 121
G_TRI  Triangle generator 123
OSC  High purity sine oscillator 190
OSCIQ  Sinusoidal phase quadrature oscillator 191
TRIGD_PULSE  Triggered pulse 244
TRIGRAMP  Software Triggered Ramp. 245
INSTRUMENTS
HISTO  Buffer switching histogram. 128
LOGAN  1-8 Channel Logic analyser 154
LOGG  Data Logger. 155
MINISCOPE  View signal at cursor position 173
PLOTTER  Slow signal plotter 197
SCOPE  Multi Channel Scope 214
SPECAN  Spectrum Analyser 225
SPECAN_C  Spectrum Analyser 226
INTEGER
COUNT  Event counter 34
FITF2I  Fract to Integer 79
FITI2F  Integer to Fract 80
IADDS  Integer addition with saturation 130
IADDV  Integer addition modulo 2^24 131
IMUL  Integer multiplier 137
INVINT  Inverse of an integer 146
ISUB  Integer Subtraction 149
ITOBOOL  Comparator, boolean output 150
LOGIC
ANDGATE  Logic AND function y = in1 & in2 10
BOOLTOF  Boolean to fractional conversion 19
FLAGSET  Set boolean variable to TRUE 82
FLAGCLR  Set boolean variable to FALSE 81
FLAGTOG  Toggle boolean variable 83
FRCOMP  Comparator 99
FRTOBOOL  Comparator 100
INTCOMP  Integer Comparator, boolean output 140
INTTOBOOL  Comparator of Integers 144
IQ_DECODER  Incremental decoder 147
NANDGATE  Logic NAND 182
NORGATE  Logic NOR function 185

NOTGATE 186
NXORGATE  Logic NXOR function 187
ORGATE  Logic OR function 189
RS_FLIPFLOP  RS flip flop 204
TTL_IN1  Digital Input 1 246
TTL_IN2  Digital Input 2 247
TTL_OUT1  Digital output 1 248
TTL_OUT2  Digital output 1 249
XORGATE  Logic Exclusive OR 269

ARRAYMUL  Array Multiply 12
FFT  Discrete Fast Fourier Transform 71
FLOWTOVECT  Data flow to vector.  84
MATEOR  XOR between matrixes 167
MATMUL  Matrix product 168
MATMULB  Boolean Matrix product in GF(2) 169
MATSUM  Sum of matrixes 170
MATSUMB  GF(2) sum of matrixes 171
MATWSUM2  Weighted Sum of Matrixes 172
VECTTOFLOW  Vector to dataflow 262
VECT_POW  Vector Power 261
WINDOW  Implement Window 263

COMPARE  Relais function 29
MAGN  Magnitude of a real or complex input 164
POS  Diode function: if x > 0 then y = x  else y = 0 199
QUANT  Quantize data to n bits 200
SGN  Sign function y=+1 if x>=0;  y=-1 if x<0 218
F_STEP  Step function 68
STAT
ACCUM  Accumulate random signals 1
AVERAGE  Moving average 14
CORREL  Cross correlation 31
G_NOISE  Random generator 111
G_GAUSS  Gaussian Noise 110
HISTO  Buffer switching histogram. 128
STRING
DISP_FR  Display fract value  55
DISP_DB  Display ratio in dB 54
FRTOHEX  Fract to Hex-String 102
FRTOSTR  Fract to String 103
INTTOSTR  Integer to String 145
KBD  Get ASCII from keyboard 151
WORDTOHEX  Word to hexadecimal 265
WORDTOBIN  Word to Binary 264
SEND_STR  Send string 217
STRNH  Matrix to Hex 230
UART  standart UART at 115KBauds 257

AGC  Automatic Gain Control 9
CHAN_ECHO 21
DELTAPHI  Argument difference 46
DPHI  Phase differentiator 57
ENCODE  GF(2) encoder 60
FADING  Simulate fading channel 70
FIR_RC  Raised Cosine FIR 74
FIR_RRC  Root Raised Cosine 75
G_CLK  Clock Generator 109
G_ASCII  Triggered ASCII source 106
G_RNDSYM  Random symbols generator. 115
ASCTOSYM  ASCII to symbols 13
BL_RANDOM  Band limited random 17
COD_R3D  1-3 Repetition coder 27
DEC_R3D  3-1 Repetition decoder 42
DIFFCOD  Differential coder 50
DIFFDEC  Differential decoder 51
DIFFSCOD  Differential sign coder 52
DIFFSDEC  Differential sign decoder 53
MAP  Map symbol to complex 166
MODUL  I-Q modulator 175
MODMSK  Minimum Shift Keying modulator 174
CHANNEL  Channel simulation 23
COSTAS  COSTAS loop 32
DEMOD  Phase-Quadrature demodulator 47
UNMAP  Complex to symbol 259
RCPULSE  Raised Cosine Pulse shaper 201
RXCK  Clock restoration 212
SCRAMBLE  N-bit scrambler 215
SIGMAPHI  Phase accumulator 220
SYMTOASC  Symbols to ASCII 234
SNDC  Send char to serial port 223
RX_AMI  Alternate Mark Inversion line decoder 205

RX_MAN  Manchester l
RX_MAND  Differential 
RX_MLT3  MLT3  line d
RX_NRZ  Non Return to
RX_NRZI  NRZI line dec
RX_RZ  Return to Zero 
TX_AMI  Alternate Mark
TX_MAN  Manchester li
TX_MAND  Differential 
TX_MLT3  MLT3  line co
TX_NRZ  Non Return to
TX_NRZI  NRZI line cod
TX_RZ  Return to Zero 
UNSCRAMBLE  Unscra
TIMING
ADA  Wait sample, read
FS_TIMER  Waits for sa
CLOCK  Change DSP c
COUNT  Event counter
COUNTER  Event coun
LED  Core activity LED
TIC  Start H/W Cycle Co
TOC  Stop Chrono
TIMERF  Periodic Time
TIMERP  Periodic Time
TIMERS  One shoot Tim
TRIGD_PULSE  Trigger

UNCLASSIFIED
ADC  12 bit AD convers
BAD_CHAN
BLINKER_D  Led cligno
CADD  Complex Additio
CHAN_RINGING  LP ch
IIR6  2nd order IIR filter
ISNOTNULL  Test line b
MAKE_ERR  Inject erro
MUXF  f-domain multipl
SDRAM  Install SDRAM
WR_2DA  Write to Doub



ACCUM ACCUMAccumulate random signals

Accumulate

Σin
sync

start

scan
buf

CATEGORY: Stat

DESCRIPTION:
Accumulate random signals
Sync resets buffer pointer to 0. Start clears buffer.
Fract output is a continuous scan of accumulate buffer 

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

ACCUM test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_GAUSS
0.1 RMS

noise

1

Periodic Timer

T = 120samples

timerp0

2

cntr

cnt

T-F -> 0-1

bootof0

3

in

IIR2 bp
f=5000.Hz q=4.

iir20

4

in

0.99

0.7
wsum20

5
in1

in2

Accumulate

Σ
accum0

6

in
sync

start

scan
buf

10.

gain0

7

in 1

SCOPE

1:1

8

sync busy

DA1

DA2

Demo ACCUM

Extract a small signal from noise
by accumulating 20 000 experiments
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AD ADAnalog to Digital Converters 1:2 complex result

AD

CATEGORY: Analog InOut

DESCRIPTION:
Analog to Digital Converters 1:2 complex result

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

ATTRIBUTES
Non executable, Unique, 

AD test program

SPECTRUM
Fs=1e5

512point FFT
mode=dB

0

in 1
SCOPE

1:1

1

sync busyAD DA1

Demo AD

Acquire a complex signal 
(e.g. 2 accelerometers at 90° on a motor )
Spectrum is unilateral
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AD1 AD1Result of Analog to Digital Converter 1

AD1

CATEGORY: Analog InOut

DESCRIPTION:
Result of Analog to Digital Converter 1

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

ATTRIBUTES
Non executable, Unique, 

AD1 test program

SAMPLE
AD - DA

Fs =1e5Hz

0

DA1AD1

Demo AD - DA 
  conversion

Simplest program !
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AD2 AD2Result of Analog to Digital Converter 2 

AD2

CATEGORY: Analog InOut

DESCRIPTION:
Result of Analog to Digital Converter 2 

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

ATTRIBUTES
Non executable, Unique, 

AD2 test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SIN
1000.Hz

gsin0

1

freq

phi

0.61035

gain0

2

in AD2DA1 DA2<cable>

Demo AD2
Connecting a cable between DA and AD

DA output range is +/- 4.096V    AD input range (gain 1) is +/- 2.5V
Inserting a gain of 2.5/4.096 = 0.61035 prevents clamping the sinewave.
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ADA ADAWait sample, read ADs, write DAs

SAMPLE
AD - DA
Fs =Hz

CATEGORY: Analog InOut

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

PARAMETERS:
Parameter: Default values:
Frequency (Hz) 1e5

ATTRIBUTES
Unique, Execute First, Defines: actual_fs

ADA test program

SAMPLE
AD - DA

Fs =1.e5Hz

0

SCOPE

1:1

1

sync busy

AD1 1 DA1 AD2 2 DA2

Demo ADA
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ADC ADC12 bit AD conversion 

LTC1403 ADC

Fs=Hz

DESCRIPTION:
12 bit AD conversion 
LTC1403 connected on SDI2_1 SCKR,FSR

PARAMETERS:
Parameter: Default values:
Sampling frequency: 1E5

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

ATTRIBUTES
Unique, 
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ADDS ADDSAddition with saturation

in1

in2

CATEGORY: Arithmetic

DESCRIPTION:
Addition with saturation

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in2 FRACT WORD mandatory

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

ADDS test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SIN
1000.Hz

gsin0

1

freq 1

phi

G_TRI

nco
100.Hz

gtri1

2

2

saw

freq

adds1

3
in1

in2
3

SCOPE

1:1

4

sync busy

LED
F=Fs/1E4

block0

5

DA1

DA2

Demo Add with Saturation

Sum of a Sine and a Triangle: Output is limited to [-1 .. +1[
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ADDV ADDVAdd with overflow

in1

in2

CATEGORY: Arithmetic

DESCRIPTION:
Add with overflow
y = in1 + in2; 
if y>=1 then y=y-2; if y<-1 then y=y+2;

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in2 FRACT WORD mandatory

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

ADDV test program

SAMPLE
AD - DA

Fs =1e5Hz

0
addv1

1
in1

in2
1

SCOPE

1:1

2

sync busy
LED

F=Fs/1E4

bliera0

3

DA1

0.02

increment_per_sample

Demo Add with Overflow

Sawtooth generator 1/100th of sampling frequency

//   Sawtooth output  //

FIBULA-G Blocks Reference8



AGC AGCAutomatic Gain Control

AGC
ref = 

Tau = s
in

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

AGC test program

CODEC
Fs=48kHz
Input: mic

0

adds0

1
in1

in2
1

HP1

fc=50.Hz
hp10

2

in

AGC
ref = 0.1

Tau = 0.1s

agc0

3

in 2
SCOPE

1:1

4

sync busy

In L

In R

Out L

Out R

Demo AGC

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

FIBULA-G Blocks Reference 9

AGC internal schema

in

mul0

0
in1

in2

100.

gain0

1

in

x²

square0

2

in
INTEG

integ0

3

in

gainsubs0

4
in1

in2

%0

ref

1.0

init_agc0_integ0



ANDGATE ANDGATELogic AND function y = in1 & in2

AND
in1

in2

CATEGORY: Logic

DESCRIPTION:
Logic AND function y = in1 & in2

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 BOOL BIT mandatory
name_in2 BOOL BIT mandatory

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

ANDGATE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq

ov

addv0

2
in1

in2

ftobo0

3

in 1

ftobo1

4

in 2

AND

andga0

5
in1

in2
3

NAND

nandg0

6
in1

in2
4

T-F -> 0-1

boolt0

7

in

T-F -> 0-1

boolt1

8

in

SCOPE

1:1

9

sync busy

DA1

DA2

Demo ANDgate, NANDgate

Frequency doubler
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ARG ARGArgument of a complex input  

Argument

αin
in_re

in_im

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 mandatory
name_in_re FRACT WORD optional
name_in_im FRACT WORD optional

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

ARG test program

SAMPLE
AD - DA

Fs =1e5Hz

0

Sin-Cos Gen
F=500.Hz

s

1
1 re

freq
2 im

phi

Argument

α
argument

2

in
in_re

in_im
3

SCOPE

1:1

3

sync busy

DA1 DA2

Demo ARG

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

View argument of a complex exponential at 500Hz
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ARRAYMUL ARRAYMULArray Multiply

ARRAYMUL
in1

in2

CATEGORY: Matrix

DESCRIPTION:
Array Multiply
Out(i) = in1(i)*in2(i)

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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
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ASCTOSYM ASCTOSYMASCII to symbols

ASCII to
Symbols

bit / symbol
in

bck

sck

rdy

req

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

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

ASCTOSYM test program

SAMPLE
AD - DA

Fs =1e5Hz

0

CLOCK
F=100.Hz up

down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

2bit / symbol

ascsym0

3

in
bck

sck

rdy

req
CLOCK
restore

F=100.Hz

rxck0

4

in
d

2
u

Symb. to ASCII
2b/symbol

Sync:$0D0A
symasc0

5

in
ck

sampled

rdy

SCOPE

1:1

6

sync busy

SEND CHAR
to TERMINAL

7

in
ck

error

LED
F=Fs/1E4

led

8

DA1

DA2

Demo 
ASCTOSYM - SYMTOASC

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.

Transmitter Receiver

Channel
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AVERAGE AVERAGEMoving average

Mov. Average
T=samp

g=
in

CATEGORY: Filters

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

PARAMETERS:
Parameter: Default values:
gain 1.0
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

AVERAGE test program

SAMPLE
AD - DA

Fs =1e4Hz

0

G_SIN
50.Hz

gsin0

1

freq

phi

0.3
0.567
gof0

2

in

Mov. Average
T=0.02sec

g=1.0

block0

3

in

Fract to Decimal
5 Digits

Scale by 1.0

frtstr0

4
in

str_in str

Fract to Decimal
5 Digits

Scale by 1.0

frtstr1

5
in

str_in str
Send string
to Terminal

sensci0

6

send

rdy

Periodic Timer

T = 0.5678sec

timerp0

7

cntr

cnt

#10#13'Unfiltered:  '

str0

'     Filtered: '

str1

Demo AVERAGE

Simulates sensor signal polluted by 50Hz EMI
Averages signal over 20ms to remove k*50Hz components
Shows digitized value before and after averaging.

(Open terminal to see results)
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BAD_CHAN BAD_CHAN

BAD_CHANin

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

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

FIBULA-G Blocks Reference 15

BAD_CHAN internal schema

in

0.4

gain0

0

in

IIR2 lp
f=1200.Hz q=15.

iir21

1

in

0.3

gain1

2

in

IIR2 bp
f=1300.Hz q=5.

iir20

3

in

0.3

gain2

4

in

IIR2 bp
f=1400.Hz q=3.

iir22

5

in

1.
1.
1.

wsum30

6
in1
in2
in3



BAL BALBalance

0.5(1+k)

0.5(1-k)

in1
k

in2

out1

out2

CATEGORY: Audio

DESCRIPTION:
Balance
out1 = in1*(1+k)/2
out2 = in2*(1-k)/2

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_k FRACT WORD mandatory
name_in2 FRACT WORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name_out1 FRACT WORD normal
name_out2 FRACT WORD normal

BAL test program

CODEC
Fs=48kHz
Input: line

0

0.5(1+k)

0.5(1-k)

bal0

1
in1

k
in2

2 out1

3 out2

OSCILLATOR
220.Hz

osc0

2

OSCILLATOR
330.Hz

osc1

3

G_TRI

nco
0.1Hz

gtri0

4

1

saw

freq SCOPE

1:1

5

sync busy

Out L

Out R

Demo BALANCE

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

BL_RANDOM test program

SPECTRUM
Fs=1e5

512point FFT
mode=dB

0

in 4

BL_RANDOM

block0

1

1 0.5
0.5

gof0

2

in

G_SIN
20000.Hz

gsin0

3

freq 2

phi

mul0

4
in1

in2
3

SCOPE

1:1

5

sync busy

DA1

DA2

Demo BL_RANDOM

Spectrum of Amplitude Modulation
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BLINKER_D BLINKER_DLed clignotante indiquant l'activité d'un coeur

LED
F=Fs/

DESCRIPTION:
Led clignotante indiquant l'activité d'un coeur

PARAMETERS:
Parameter: Default values:
Period (*Ts) 1E5

FIBULA-G Blocks Reference18



BOOLTOF BOOLTOFBoolean to fractional conversion

T-F -> 0-1in

CATEGORY: Control

DESCRIPTION:
Boolean to fractional conversion
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

BOOLTOF test program

SAMPLE
AD - DA

Fs =1e5Hz

0

TIMERF

F=1000.Hz

timerf0

1

freq TOGGLE

flatog0

2

in T-F -> 0-1

bootof0

3

in 1

SCOPE

1:1

4

sync busy

DA1

Demo BOOLTOF

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
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CADD CADDComplex Addition

in1

in2

re

im

DESCRIPTION:
Complex Addition
with saturation

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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
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CHAN_ECHO CHAN_ECHO

CHAN_ECHO

A_B_in B_A

A_B B_A_in

CATEGORY: Telecom

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

CHAN_ECHO test program

SAMPLE
AD - DA

Fs =1e5Hz

0

CHAN_ECHO

block0

1A_B_in B_A

A_B B_A_in

ASCII to
Symbols

2bit / symbol

ascsym0

2

in
bck

sck

rdy

req

ASCII Source
Text file:

"prefet.txt"

gascii0

3

ck
rdy

CLOCK
F=1000.Hz up

down

gclk0

4

d
u

G_NOISE

gnoise0

5

LMS
FIR

lms0

6
in

desired
scan_ir
error

Symb. to ASCII
2b/symbol

Sync:$0D0A
symasc0

7

in
ck

sampled

rdy

SEND CHAR
to TERMINAL

8

in
ck

error

CLOCK
restore

F=1000.Hz

rxck0

9

in
d
u

2^-1

gain0

10

in

sh

2^1

gain1

11

in

sh

DA1 DA2
Transmitter A

Transmitter B
Channel 
with echoes

MODEM A

MODEM B

Receiver A

Echo cancellation demo:
Modem A transmitter signal comes back delayed to Receiver A,
thus generating interference in the Transmitter B data stream.
LMS adaptive filter removes the echo.
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CHAN_ECHO internal schema

A_B_in
B_A

A_B
B_A_in

DELAY
0.000456sec

delay0

0

in

del

0.4

-0.5
wsum21

1
in1

in2

adds0

2
in1

in2



CHAN_RINGING CHAN_RINGINGLP channel w. resonance

CHAN_RINGINGin

DESCRIPTION:
LP channel w. resonance

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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CHANNEL CHANNELChannel simulation 

CHANNEL
B=-Hz

Noise= RMS
in

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

CHANNEL test program

SAMPLE
AD - DA

Fs =5e4Hz

0

CLOCK
F=baudsHz up

down

gclk0

1

d
u

1

ASCII Source
Text file:

"prefet.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req
CLOCK
restore

F=baudsHz

rxck0

4

in
d

3
u

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

5

in
ck

4
sampled

rdy

SCOPE

1:1

6

sync busy

SEND CHAR
to TERMINAL

7

in
ck

errorCHANNEL
B=10.-3200.Hz
Noise=0.1 RMS

block0

8

in

DA1DA2

1000.

bauds

Emetteur Récepteur

Demo CHANNELHorloge d'émission

Horloge régénérée
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CHANNEL CHANNELChannel simulation 

CHANNEL
B=-Hz

Noise= RMS
in

CHANNEL internal schema

in

HP1

fc=%0Hz
hp10

0

in

FIR2
Bandpass FIR

N =200
0-%1Hz

fir20

1

in

G_GAUSS
%2 RMS

ggauss0

2

adds0

3
in1

in2

Channel model 
Band-limited with AWGN

DC suppressor
Low Pass

Gaussian White Noise

FIBULA-G Blocks Reference24



CLOCK CLOCKChange DSP clock frequency

DSP CLOCK
F =MHz

CATEGORY: Timing

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, 

CLOCK test program

SAMPLE
AD - DA

Fs =1e5Hz

0

FIR2
Bandpass FIR

N =1000
0-5000.Hz

fir20

1

in

G_SQUARE
400.Hz

gsqare0

2

freq

phase negedge

0.5

gain0

3

in

DSP CLOCK
F =196.608MHz

init

DA1

DA2

Demo CLOCK
Lower DSP Clock to 49MHz and
run a 1000-tap (time consuming) FIR at Fs=100kHz
More than 1 over 2 samples will be lost, 
which results in  actual Fs less than Fs/2
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CNORM CNORMNorm a complex variable

CNORM
x / |x|

re

im
in

CATEGORY: Control

DESCRIPTION:
Norm a complex variable
z= x / |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

CNORM test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
400.Hz

sw

1

freq 1

ov

Sin-Cos Gen
F=2000.Hz

exp

2
re

freq
im

phi

2

Argument

α
arg0

3

in
in_re

in_im
3

ml

4
in1

in2
4

re

im

CNORM
x / |x|

nrm

5

5
re

im
in

Argument

α
arg1

6

in
in_re

in_im
6

SCOPE

1:1

7

sync busy

DA

Demo CNORM

Amplitude modulated Sine-Cosine
CNORM Brings signal amplitude to 1.0 
However a phase error of pi appears 
when sawtooth crosses 0.
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COD_R3D COD_R3D1-3 Repetition coder

COD_R3D
del=smpin

ck rdy

CATEGORY: Telecom

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

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

COD_R3D test program

SAMPLE
AD - DA

Fs =5e4Hz

0

CLOCK
F=baudsHz up

down

gclk0

1

d
u

ASCII Source
Text file:

"prefet.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck

rdy

req

COD_R3D
del=100smp

block0

4

in
ck rdy

DIFFCOD

difcod0

5

ck
in

MAP
map_psk8b

block2

6

in
re

im

MODUL

c/s

modul0

7

in

osc
osc_re osc_im

in_re

in_im

G_GAUSS
0.4 RMS

ggauss0

8

adds0

9
in1

in2

Sin-Cos Gen
F=f0Hz

gsicos0

10
re

freq
im

phi

DEMOD
S+

S-

demod0

11

in
re

im

car CLOCK
restore

F=baudsHz

rxck0

12

in
d
u

∆ϕ
T

block3

13

in
ck rdy

UNMAP
map_psk8b

unmap0

14

in
in_re

in_im

DEC_R3D
del=100smp

block1

15

in
ck rdy

error Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

16

in
ck

sampled

rdy

SEND CHAR
to TERMINAL

17

in
ck

error

DA

1000.

bauds

5000.

f0

Transmitter

Transmit
Clock

Receiver

AWGN Channel

Demo COD_R3D, DEC_R3D
DPSK8 Transmission over an AWGN channel
COD_R3D converts 1-bit symbol stream s(k)  
to 3-bit symbols [s(k):s(k-n):s(k-2n)]
DEC_R3D restores 1 bit stream by delay
compensation followed by a vote. 
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CODEC CODECAudio CODEC

CODEC
Fs=kHz
Input: 

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
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COMPARE COMPARERelais function 

COMPARE

F Tin

ref

t
f

CATEGORY: Non linear

DESCRIPTION:
Relais function 
Output is oTrue or oFalse, wether
(name_in - name_ref) is >, >=,=,<=,< to 0 

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

COMPARE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_NOISE

noise

1

1

G_SIN
2000.Hz

sine

2

freq 2

phi

gt
COMPARE

F T

relais

3
in

ref
4

t
f

SCOPE

1:1

4

sync busy

G_SAW
300.Hz

saw

5

freq 3

ov

DA2

0

dt0

Demo compare

Switch between 2 signal sources,
depending on compare input
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COPY COPYCopy data to different address

in

CATEGORY: Arithmetic

DESCRIPTION:
Copy data to different address

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

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

COPY test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
2000.Hz

gsaw0

1

freq

ov

addv0

2
in1

in2

F_TRI

ftri0

3

in 1

F_TRI

ftri1

4

in 2

Sin-Cos Gen
F=0.1Hz

fsinc0

5
re

freq
im

phi

copy0

6

in

-1

negat0

7

in

MATMUL

matmu0

8
in1

in2

SCOPE

1:1

9

sync busy

DA2

DA1

0.5,1

data1

0,0

0

1,1

3

1,02

0,11

rotmat (2x2)

11

00

data0 (2x1)

4 1

3 0

rotated (2x1)

Demo: 
Draw a rotating square 
on scope screen

Generation of two "in quadrature" 
TRIANGLE  signals

Variable coefficient 
rotation matrix

Vector [u(t),v(t)]
draws a
fixed square

Matrix multiply
2,2 x 2,1=> 2,1

u(t)

v(t)
Vector [x(t),y(t)] draws 
a rotating square

x(t)

y(t)

Application sampling 
frequency = 100kHz

0.1Hz Sine

0.1Hz Cosine

Analog X-Y output

Virtual scope
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CORREL CORRELCross correlation 

CORREL
points

in1

in2
scan

max

maxpos

CATEGORY: Stat

DESCRIPTION:
Cross correlation 
between Input1 and Input 2
Fract output is a continuous scan of correlation function

PARAMETERS:
Parameter: Default values:
Points 100
epsi 1e-4
Causal / Non Causal c,nc

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in2 FRACT WORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name_scan FRACT WORD normal
name_max FRACT WORD optional
name_maxpos INTEGER WORD optional

CORREL test program

SAMPLE
AD - DA

Fs =5e4Hz

0

G_NOISE

pa

1
LP1

fc=0.1Fs/2
lp

2

in

G_TRI

nco
0.02Hz

gtri0

3

saw

freq 0.4
0.6

gof0

4

in

DELAY
0.003sec

d

5

in

del

CORREL
200points

c

6
in1

in2
1 scan

max

maxpos

1/n

square0

7

in Fract to Decimal
5 Digits

Scale by 500.0

frtstr0

8
in

str_in str

TIMERF

F=2.Hz

timerf0

9

freq

Send string
to Terminal

sensci0

10

send

rdy

SCOPE

1:1

11

sync busyDA2

DA1

#13#10

crlf

' m/s'

mps

Demo CORREL

Simulates a contactless optical velocity sensor.
Inputs in1 and in2 are connected to 2 photosensors
having axes distant of d=1cm (parallel to speed vector)
Correlation function shows a peak at delay value n,
which yelds velocity by:
                                             v = d.Fs / n

Scope Display of 
Correlation function

1st optical sensor 

2nd optical sensorSimulate variable delay 
between 600µs and 3ms
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COSTAS COSTASCOSTAS loop 

COSTAS LOOP
fcarr=
fh=Hz
 fl=Hz

in

osc
osc_re osc_im

CATEGORY: Telecom

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

COSTAS test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=baudsHz up
down

1

ASCII Source
Text file:

"prefet.txt"

2
ASCII to
Symbols

1bit / symbol

3
DIFFSCOD

4

G_SIN
carrierHz

5

6
COSTAS LOOP

fcarr=carrier
fh=1000.Hz

 fl=10.Hz

7

CLOCK
restore

F=baudsHz

8

DIFFSDEC

9
Symb. to ASCII

1b/symbol
Sync:$0D0A

10

SCOPE

1:1

11

SEND CHAR
to TERMINAL

12

1000.

bauds

10000.

carrier

Using a Costa's loop to demodulate ASK
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COSTAS COSTASCOSTAS loop 

COSTAS LOOP
fcarr=
fh=Hz
 fl=Hz

in

osc
osc_re osc_im

COSTAS internal schema

in

oscosc_re osc_im

mul0

0
in1

in2

mul1

1
in1

in2

LP1

fc=%1Hz
lp10

2

in

LP1

fc=%1Hz
lp11

3

in

mul2

4
in1

in2

LP1

fc=%2Hz
lp12

5

in
-0.01

-1.0
wsum20

6
in1

in2

Sin-Cos Gen
F=1000.Hz

gsicos0

7
re

freq
im

phi

2.

gain0

8

in

2.*%0/actual_fs

offset
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COUNT COUNTEvent counter

COUNT

012345inc
max

clr

end

rdy

CATEGORY: Integer

DESCRIPTION:
Event counter
Increment output on inc true, reset inc
Clear output on clr true, reset clr
Set end if output = max

PARAMETERS:
Parameter: Default values:
Maximum 10

INPUTS
Name: Data Type: Data Struct: Connection:
name_inc BOOL BIT mandatory
name_max INTEGER WORD optional
name_clr BOOL BIT optional

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

COUNT test program

SAMPLE
AD - DA

Fs =1e5Hz

0

TIMERF

F=2000.Hz

timerf0

1

freq
COUNT

012345

block0

2

inc
max

clr

end

rdy

INT [0...10]
to

FRACT [-1...+1[

fiti2f0

3

in 1

SCOPE

1:1

4

sync busy

DA1

Demo COUNT

Staircase generator
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COUNTER COUNTEREvent counter

COUNTER

0-

max
clk
clr

end

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

COUNTER test program

SAMPLE
AD - DA

Fs =1e5Hz

0

COUNTER

0-?

c1

1
max

clk
clr

end

rdy

INT [0...49]
to

FRACT [-1...+1[

c1fr

2

in 1

COUNTER

0-9

c2

3
max

clk
clr

end

rdy

INT [0...9]
to

FRACT [-1...+1[

c2fr

4

in 2

SCOPE

1:1

5

sync busyDA1

DA249

maxvalue

Demo COUNTER

Counter c1 has no ck connection
thus increments at each sample.
Max count is definded by a connection. 
When max (49) is encountered,
counting stops and waits for a clr signal.

Counter c2 increments each time ck is true,
thus at each end of c1 counter.
When max (9) is encountered next value is 0.
At each change of count value rdy is asserted, 
which resets counter c1.  

FIBULA-G Blocks Reference 35



CPLL CPLLComplex PLL

CPLL
Gf = 
Gp = 

in
vco

freq

vco_re vco_im

CATEGORY: Control

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

CPLL test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_RECT
500.Hz

grect0

1

1
duty

freq
0.03

0.1
gof0

2

in

Sin-Cos Gen
F=0Fs/2

gsicos0

3
2 re

freq
3 im

phi

CPLL
Gf = 0.5

Gp = 0.01
cpll0

4

in
vco

freq
4

vco_re
5

vco_im
-0.1

20.

offain0

5

in 6

SCOPE

1:1

6

sync busy

DA1

DA2

Demo CPLL
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.
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CPLL CPLLComplex PLL

CPLL
Gf = 
Gp = 

in
vco

freq

vco_re vco_im

CPLL internal schema

in

vco

freq

vco_re vco_im

mulcc0

0
in1

in2

re

im

Sin-Cos Gen
F=0Fs/2

vco

1
re

freq
im

phi

INTEG

int

2

in

gain

%0

%1
error

3
in1

in2

CPLXFREQ

get_freq

4

in
in_re

in_im 0.5
0.5

gof0

5

in

Complex PLL
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CPLXFREQ CPLXFREQInstantaneous frequency 

CPLXFREQin
in_re

in_im

CATEGORY: Control

DESCRIPTION:
Instantaneous frequency 
of complex signal  
y = f/(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

CPLXFREQ test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_RECT
500.Hz

grect0

1

1
duty

freq
0.01

0.1
gof0

2

in

Sin-Cos Gen
F=0Fs/2

gsicos0

3
2 re

freq
3 im

phi

CPLXFREQ

cpll0

4

in
in_re

in_im -0.1
100.

offain0

5

in 4

SCOPE

1:1

6

sync busy
DA1

DA2

Demo CPLXFREQ
A Sine-Cosine generator is frequency modulated by a 200Hz rectangle
The CPLXFREQ block delivers the instant frequency value.
DA2 shows the frequency variations amplified.
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DA DADigital to Analog Converters 1:2 complex input

DA

CATEGORY: Analog InOut

DESCRIPTION:
Digital to Analog Converters 1:2 complex input

INPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX WORD mandatory

ATTRIBUTES
Non executable, Unique, 

DA test program

SAMPLE
AD - DA

Fs =1e5Hz

0
Sin-Cos Gen
F=1000.Hz

gsinc1

1
re

freq
im

phi

DA

Demo Complex DA conversion

DA1 and DA2 exhibit Phase-Quadrature Signals
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DA1 DA1Digital to Analog Converter 1

DA1

CATEGORY: Analog InOut

DESCRIPTION:
Digital to Analog Converter 1

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

ATTRIBUTES
Non executable, Unique, 

DA1 test program

SAMPLE
AD - DA

Fs =1e5Hz

0

DA2

DA1

AD2

AD1

Demo AD - DA conversion

Copy AD inputs to DA outputs
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DA2 DA2Digital to Analog Converter 2 input

DA2

CATEGORY: Analog InOut

DESCRIPTION:
Digital to Analog Converter 2 input

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

ATTRIBUTES
Non executable, Unique, 

DA2 test program

SAMPLE
AD - DA

Fs =1e5Hz

0

|X|

magn0

1

in DA2

DA1AD1

Demo AD - DA conversion

View on DA2 abs value of input signal
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DEC_R3D DEC_R3D3-1 Repetition decoder 

DEC_R3D
del=smpin

ck rdy

error

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

DEC_R3D test program

SAMPLE
AD - DA

Fs =5e4Hz

0

CLOCK
F=baudsHz up

down

gclk0

1

d
u

ASCII Source
Text file:

"prefet.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck

rdy

req

COD_R3D
del=100smp

block0

4

in
ck rdy

DIFFCOD

difcod0

5

ck
in

MAP
map_psk8b

block2

6

in
re

im

MODUL

c/s

modul0

7

in

osc
osc_re osc_im

in_re

in_im

G_GAUSS
0.4 RMS

ggauss0

8

adds0

9
in1

in2

Sin-Cos Gen
F=f0Hz

gsicos0

10
re

freq
im

phi

DEMOD
S+

S-

demod0

11

in
re

im

car CLOCK
restore

F=baudsHz

rxck0

12

in
d
u

∆ϕ
T

block3

13

in
ck rdy

UNMAP
map_psk8b

unmap0

14

in
in_re

in_im

DEC_R3D
del=100smp

block1

15

in
ck rdy

error Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

16

in
ck

sampled

rdy

SEND CHAR
to TERMINAL

17

in
ck

error

DA

1000.

bauds

5000.

f0

Transmitter

Transmit
Clock

Receiver

AWGN Channel

Demo COD_R3D, DEC_R3D
DPSK8 Transmission over an AWGN channel
COD_R3D converts 1-bit symbol stream s(k)  
to 3-bit symbols [s(k):s(k-n):s(k-2n)]
DEC_R3D restores 1 bit stream by delay
compensation followed by a vote. 

FIBULA-G Blocks Reference42



DECIBEL DECIBELDecibel/100 function

DECIBELin

CATEGORY: Functions

DESCRIPTION:
Decibel/100 function
y=0.1*Log10(x)

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

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

DECIBEL test program

SAMPLE
AD - DA

Fs =1e5Hz

0

x²

pow

1

in

LP1

fc=1.0Hz
f

2

in DECIBEL

d

3

in Send string
to Terminal

displ0

4

send

rdy

Fract to Decimal
5 Digits

Scale by 100.

frtstr0

5
in

str_in str

TIMERF

F=2.Hz

timerf0

6

freq

AD1 DA1 DA2

#13#10

dt0

' dB'

dt1

Demo decibel

Display dB RMS level of signal at AD1 input  relative to 2.5V.  
Result is sent to Serial port and can be viewed on the terminal.
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DECIM DECIMDecimation 

1:
in

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

DECIM test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
0.1Hz

gsaw0

1

freq

ov

0.1
0.1

gof0

2

in

G_SIN
0Fs/2

original

3

freq 1

phi

1:10

sampled

4

in 2

FIR2
Bandpass FIR

N =500
0.-5000.Hz

fir20

5

in
10.

reconstructed

6

in 3

SCOPE

1:1

7

sync busy

DA1 DA2

Subsampling a sinusoid at 10kHz
Reconstruction of sampled sinusoid with LP-filter at Fs/2 and gain
Demo shows Shannon's sampling theorem: reconstruction is possible 
if signal's maximum frequency is < to Fs/2. 
Using XY mode on DA1-DA2, scope shows an ellipse as long as Shannon's 
theorem is satisfied.

Demo decim
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DELAY DELAYReal or complex, fixed or variable delay

DELAY
sampin

del

CATEGORY: Control

DESCRIPTION:
Real or complex, fixed or variable delay
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

DELAY test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_RECT
1000.Hz

signal

1

1
duty

freq

G_SAW
0.1Hz

saw

2

freq 4

ov

|X|

tri

3

in

DELAY
30samp

delay0

4

in 2

del

FRACT [-1...+1[
to

INT [-40...40[

idel

5

in

DELAY
40samp

delay1

6

3in 5

del

DELAY
500e-6sec

delay2

7

in 6

del

0.3
0.3
0.3

wsum

8
in1
in2
in3

7

SCOPE

1:1

9

sync busy

DA1

DA2

-0.95

duty Demo DELAY

Scope animation showing moving pulses.
Uses constant, variable (samples) and variable (seconds) delay  blocks  
Use H/W scope to view signals, not S/W scope
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DELTAPHI DELTAPHIArgument difference 

∆ϕ
T

in
ck rdy

CATEGORY: Telecom

DESCRIPTION:
Argument difference 
Get phase jump from previous complex sample

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 normal

DELTAPHI test program

SAMPLE
AD - DA

Fs =1e5Hz

0

Periodic Timer

T = 20samp

timerp0

1

cntr

cnt

addv0

2
in1

in2
1

if

done

F_SINCOS

fsicos0

3

in
2 re

3 im
Σϕ
block0

4

in
if_c

Sin-Cos Gen
F=10.Hz

gsicos0

5
re

freq
im

phi

mult0

6
in1

in2

4 re

5 im

∆ϕ
T

block1

7

in
ck rdy

Argument

α
arg0

8

in
in_re

in_im
6

SCOPE

1:1

9

sync busy

DA1

DA2

0.2

dt0

Demo SIGMAPHI - DELTAPHI

Generate staircase 
phase signal

Convert to complex Accumulate phase Slowly Rotate 
phase

Differentiate phase Recover staircase signal

This demo shows the art of differential phase coding.
Phase coded transmission over a channel which turns the phase is possible
as long as the rotation change between 2 samples remains small. 
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DEMOD DEMODPhase-Quadrature demodulator

DEMOD
S+

S-
in

re

im

car

CATEGORY: Telecom

DESCRIPTION:
Phase-Quadrature 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

DEMOD test program

0 1

2 3 4 5

Σϕ

6 7 8 9

0

1

2 3 4

5

6

7 8 9 10

11

Transmission par modulation QAMHorloge de 
l'émetteur

Texte à transmettre
"La chèvre de M. Seguin"

Génération de 
symboles 4 bits

Embrouilleur Mapping selon 
constellation V27

Accumulateur de phase
pour codage différentiel

Modulateur 
Phase-Quadrature

Simulation du canal de transmission

Canal passe-bande 
avec bruit gaussien

Démodulateur 
Phase-Quadrature

Oscillateur local:
NB:  Fréquence porteuse 
du récepteur légèrement 
différente de l'émetteur

Différentiateur 
de phase

Identification 
du symbole de 
la constellation

Régénération 
de l'horloge

Désembrouilleur Concaténation 
des symboles 4b

Envoi ASCII 
vers RS232

EMETTEUR = core0

Visualisation 
constellation reçue 
sur scope X-Y

RECEPTEUR = core1

(Exemple d'application double coeur)

ATTENTION:
Le scope implanté en CORE1 
ne peut visualiser que les
signaux du coeur 1 !
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DEMUX DEMUX1 to 2 Demultiplexer

DEMUX

cmd

in
true

false

CATEGORY: Control

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
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DERIV DERIVNumerical derivator with input gain

DERIVin

CATEGORY: Control

DESCRIPTION:
Numerical 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

DERIV test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_TRI

nco
1000.Hz

t

1

1

saw

freq DERIV

d

2

in 2
SCOPE

1:1

3

sync busy

DA1 DA2

Demo DERIV
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DIFFCOD DIFFCODDifferential coder

DIFFCOD

ck
in

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
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DIFFDEC DIFFDECDifferential decoder

DIFFDECck
in

rdy

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
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DIFFSCOD DIFFSCODDifferential sign coder

DIFFSCOD

ck
in

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
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DIFFSDEC DIFFSDECDifferential sign decoder

DIFFSDEC

ck
in

rdy

CATEGORY: Telecom

DESCRIPTION:
Differential sign decoder
y(k) = x(k) * sgn(x(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
name_rdy BOOL BIT normal
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DISP_DB DISP_DBDisplay ratio in dB

DISP_DB
in

ref

in

ref

CATEGORY: String

DESCRIPTION:
Display ratio in dB
Converts ratio (in/ref) to dB, converts dB value to string,
sends string to serial port every 0.5sec . 
Note: 0 < in < ref <= 1.0
if ref not connected, then ref assumed to be 1.0

PARAMETERS:
Parameter: Default values:
Prologue 'Ratio = '
Epilogue ' dB'

INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
name_ref FRACT WORD optional
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DISP_FR DISP_FRDisplay fract value  

DISP_FRin

CATEGORY: String

DESCRIPTION:
Display fract value  
sends string to serial port every 0.5sec
Scaling factor: what to display if input = 1

PARAMETERS:
Parameter: Default values:
Prologue Voltage=
Digits 5
Epilogue Volt
Scaling factor 2.5

INPUTS
Name: Data Type: Data Struct: Connection:
name_in FRACT WORD mandatory
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DIVIDE DIVIDEFractionnal division num/den

num

den

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

DIVIDE test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
300.Hz

s

1

freq 1

ov d

2
num

den
2

SCOPE

1:1

3

sync busy

DA1DA2

0.1

k

Demo DIVIDE

View 0.1*Inverse of sawtooth
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DPHI DPHIPhase differentiator 

DPHI
T=

T|1|
in

re

im

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

DPHI test program

SAMPLE
AD - DA

Fs =1e5Hz

0

CLOCK
F=baudsHz up

down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

4bit / symbol

ascsym0

3

in
bck

sck

rdy

req

MAP
map_qam16

map0

4

in 2
re

im
Σϕ
sigphi0

5

in 3
if_c

MODUL

c/s

modul0

6

in 4

osc
osc_re osc_im

in_re

in_im

Sin-Cos Gen
F=f0*1.001Hz

gsicos0

7
re

freq
im

phi

DEMOD
S+

S-

demod0

8

in 5
re

im

car CLOCK
restore

F=baudsHz

rxck0

9

in
d
u

DPHI
T=1./bauds

T|1|

block0

10

in 6
re

im

S & H

samold0

11

in

sample

UNMAP
map_qam16

unmap0

12

in
in_re

in_im

Symb. to ASCII
4b/symbol

Sync:$0D0A
symasc0

13

in
ck

sampled

rdy

SCOPE

1:1

14

sync busy

SEND CHAR
to TERMINAL

15

in
ck

error

DA

200.

bauds

5000.

f0

Lecture du texte 
à transmettre

Génération de 
symboles 4 bits

Mapping selon 
constellation V27

Accumulateur de phase
pour codage différentiel

Modulateur 
Phase-Quadrature

EMETTEUR

Démodulateur 
Phase-Quadrature

Oscillateur local:
NB:  Fréquence porteuse 
du récepteur légèrement 
différente de l'émetteur

Différentiateur 
de phase

Identification 
du symbole de 
la constellation

Régénération 
de l'horloge

Concaténation 
des symboles 4b

Envoi ASCII 
vers RS232

Visualisation 
constellation reçue 
sur scope X-Y

Echantillonnage 
de la phase sur 
horloge montante

Demo DPHI
QAM16 transmission

Le Bloc DPHI réalise:
Module(out)=module(in) 
phi(out)=phi(t)-phi(t-T)
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DPHI DPHIPhase differentiator 

DPHI
T=

T|1|
in

re

im

DPHI internal schema

in

re

im

CNORM
x / |x|

cnorm0

0
re

im
in

DELAY
%0sec

delay0

1

in

del

mulcc0

2
in1

in2

re

im
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EDGE EDGEGenerate flags on zero crossing 

EDGEin
u

d

CATEGORY: Control

DESCRIPTION:
Generate flags on zero crossing 
name_u = rising edge  name_d = falling 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
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ENCODE ENCODEGF(2) encoder

ENCODE

WITH TABLE

in

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
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F_ATAN F_ATANArc Tangent between -1 and +1  

F_ATANin

CATEGORY: Functions

DESCRIPTION:
Arc Tangent 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

F_ATAN test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq 1

ov

F_ATAN

fatan0

2

in 2
SCOPE

1:1

3

sync busy

DA1

DA2

Demo F_ATAN

Draw 1/pi * Arctg(x) for x = -1..+1
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F_COS F_COSCosine function  y = Cos(pi*x)

F_COS
in

CATEGORY: Functions

DESCRIPTION:
Cosine function  y = Cos(pi*x)
Input in: angle in half turns (-1..+1 -> -pi ..+pi rad)
Parameter "Points" defines the number of points of the 0..pi/2 Sine table 

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

F_COS test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
300.Hz

phase

1

freq 1

ov

F_COS

fcos

2

in 2
SCOPE

1:1

3

sync busy

DA1 DA2

Demo F_COS
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F_EXP F_EXPReal exponential function  y = 2^k*x / 2^k

F_EXP
in

CATEGORY: Functions

DESCRIPTION:
Real exponential function  y = 2^k*x / 2^k

PARAMETERS:
Parameter: Default values:
k 3.5
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

F_EXP test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
1000.Hz

s

1

freq 1

ov

F_EXP

exp

2

in 2
SCOPE

1:1

3

sync busy

DA1 DA2Demo F_EXP
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F_EXPABS F_EXPABSExponential of abs

F_EXPABS
in

CATEGORY: Functions

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

PARAMETERS:
Parameter: Default values:
k 3.5
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

F_EXPABS test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
1000.Hz

s

1

freq 1

ov

F_EXPABS

expabs

2

in 2
SCOPE

1:1

3

sync busy

DA1 DA2
Demo f_expabs

FIBULA-G Blocks Reference64



F_GAUSS F_GAUSSGaussian function 

F_GAUSS
in

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

F_GAUSS test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
1000.Hz

s

1

freq 1

ov

F_GAUSS

gauss

2

in 2
SCOPE

1:1

3

sync busy

DA1 DA2Demo f_gauss
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F_SIN F_SINSine function  y = Sin(pi*x)

F_SIN
in

CATEGORY: Functions

DESCRIPTION:
Sine function  y = Sin(pi*x)
Input in: angle in half turns (-1..+1 -> -pi ..+pi rad)
Parameter "Points" defines the number of points of the 0..pi/2 Sine table

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

F_SIN test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
300.Hz

phase

1

freq 1

ov

F_SIN

sin

2

in 2
SCOPE

1:1

3

sync busy

DA1 DA2Demo F_SIN
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F_SINCOS F_SINCOSSine-Cosine function

F_SINCOS
in

re

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

F_SINCOS test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
300.Hz

phase

1

freq 1

ov

F_SINCOS

z

2

in
2 re

3 im

SCOPE

1:1

3

sync busy

DADemo f_sincos
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F_SINCOS internal schema

in

re

im

addv0

0
in1

in2

F_SIN

fsin0

1

in

F_SIN

fsin1

2

in

0.5

dt0



F_STEP F_STEPStep function 

F_STEP

in

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

F_STEP test program

SAMPLE
AD - DA

Fs =1e5Hz

0
SCOPE

1:1

1

sync busy

F_STEP

block0

2

in

t

2

G_SIN
1000.Hz

gsin0

3

freq 1

phi

DA2DA1

Demo F_STEP
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F_TRI F_TRITriangle function    

F_TRI
in

CATEGORY: Functions

DESCRIPTION:
Triangle function    
y=-2x-2, x=[-1..-0.5[     y = 2x, x=[-0.5..0.5[    y=-2x+2, x=[0.5..1[

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

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

F_TRI test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq 1

ov

F_TRI

ftri0

2

in 3

addv0

3
in1

in2
2

F_TRI

ftri1

4

in 4
SCOPE

1:1

5

sync busy

DA1

DA2
0.5

phi

Demo F_TRI

Generate 2 triangular periodic waveforms "in quadrature"
Triangle2 is equal to Triangle1 delayed by 1/4 period 
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FADING FADINGSimulate fading channel

FADING
Rate=

Freq=Hz
in

CATEGORY: Telecom

DESCRIPTION:
Simulate fading channel

PARAMETERS:
Parameter: Default values:
Frequency 0.1
Proportion 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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FADING internal schema

in

G_SIN
%0Hz

gsin0

0

freq

phi

%1/2.
1.0-(%1/2.)

gof0

1

in

mul0

2
in1

in2



FFT FFTDiscrete Fast Fourier Transform 

FFT
N=in

CATEGORY: Matrix

DESCRIPTION:
Discrete Fast Fourier Transform 
Size of input vector must be power of 2
If input has col=1 then Real input assumed.
If input has col=2 then Complex input assumed.
Output matrix is always complex (2 columns).

PARAMETERS:
Parameter: Default values:
Size 16,32,64,128,256,512,1024

INPUTS
Name: Data Type: Data Struct: Connection:
name_in COMPLEX Matrix of WORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name COMPLEX Matrix of WORD normal
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FILTERBANK FILTERBANKBandpass Filter Bank

FILTERBANK
F_Low=
F_High=

Gain=
in

CATEGORY: Filters

DESCRIPTION:
Bandpass Filter Bank
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 10.
Freq_High 1E4.
Gain 1.0
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 Matrix of WORD normal

FILTERBANK test program

SAMPLE
AD - DA

Fs =1e4Hz

0

G_SIN
1000.Hz

gsin0

1

freq 2

phi

FILTERBANK
F_Low=110.

F_High=1760.
Gain=1.0

fbank

2

in VECT_POW

block0

3

in Vector
to dataflow

veclow0

4
in

start
1

SCOPE

1:1

5

sync busy

Periodic Timer

T = 128samp

timerp0

6

cntr

cnt

DA1

mem0 (49x1) mem1 (49x1)

Demo Banc de filtres

Banc de 49 filtres constituant
3 octaves musicales. 
Chaque filtre correspond 
à un demi-ton

Obtention de la puissance 
moyenne de chaque filtre Scan périodique du

vecteur des puissances
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FIR FIRFinite Impulse Response filter

FIR
(Full table)

'.asm'
in

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
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FIR_RC FIR_RCRaised Cosine FIR 

FIR_RC
N=

Bauds
Alpha=

in

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 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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FIR_RRC FIR_RRCRoot Raised Cosine

FIR_RRC
N=

Bauds
Alpha=

in

CATEGORY: Telecom

DESCRIPTION:
Root Raised Cosine
FIR filter which eliminates ISI in communications
Alpha = rollof factor 0: (Sinc) BW=Bauds/2  1: BW=bauds

PARAMETERS:
Parameter: Default values:
Size 200
Bauds 1000.
Alpha 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

FIR_RRC test program

SAMPLE
AD - DA

Fs =5e4Hz

0

CLOCK
F=baudsHz up

down

gclk0

1

d
u

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
1

rdy

req

CHAN_RINGING

chaing0

4

in 2

TRIGD_PULSE

trilse0

5

in
ck

FIR_RRC
N=300

baudsBauds
Alpha=0.5

firrrc0

6

in 3 CHAN_RINGING

chaing1

7

in 4
0.04

gain0

8

in

FIR_RRC
N=300

baudsBauds
Alpha=0.5

firrrc1

9

in 5

CLOCK
restore

F=baudsHz

rxck0

10

in
d

6
u

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

11

in
ck

7
sampled

rdy

SCOPE

1:1

12

sync busy

SEND CHAR
to TERMINAL

13

in
ck

error

DA1

DA2

1000.

bauds

Emetteur Récepteur

Canal

Horloge d'émission

Horloge régénéréeGénération d'impulsions RRC 
(Sinc amorti)

Filtre RRC adapté

Pulse Shaping RRC

Canal passe-bas 
avec résonance
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FIR1 FIR1Half sized FIR

FIR1
(Half table)

Type: 
in

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 (o,e)

PARAMETERS:
Parameter: Default values:
table coeffs
symmetry se,so,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

FIR1 test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_PULSE
T=50samp

pulse

1

1

FIR1
(Half table)

Type: se

i_resp_se

2

in 2

FIR1
(Half table)

Type: so

i_resp_so

3

in 3

FIR1
(Half table)
Type: ae

i_resp_ae

4

in 4

FIR1
(Half table)
Type: ao

i_resp_ao

5

in 5

SCOPE

1:1

6

sync busy

Demo fir1
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FIR2 FIR2Bandpass Finite Impulse Response filter

FIR2
Bandpass FIR

N =
-Fs/2

in

CATEGORY: Filters

DESCRIPTION:
Bandpass Finite Impulse Response 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,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

FIR2 test program

SAMPLE
AD - DA

Fs =5e4Hz

0

G_CHIRP
0.-5000.Hz

Saw 0.1Hz
chirp

1

2

1
saw

saw_freq

FIR2
Bandpass FIR

N =1000
2000.-3000.Hz

filter

2

in PEAK

amplitude

3

in 3
SCOPE

1:1

4

sync busy

DA1 DA2

Demo fir2
Caution: 
Scope decimated 
by 1000 !

Shows filter gain as a function of frequency
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FIRG FIRGGaussian FIR filter; size represents 6 sigma

FIRGin

CATEGORY: Filters

DESCRIPTION:
Gaussian FIR filter; size represents 6 sigma

PARAMETERS:
Parameter: Default values:
Size 50

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

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

FIRG test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_TRI

nco
300.Hz

tri

1

1

saw

freq

SGN

rect

2

in 3

FIRG

f1

3

in 2

FIRG

f2

4

in 4
SCOPE

1:1

5

sync busy

DA1 DA2

Demo firg
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FITF2I FITF2IFract to Integer

FRACT [-1...+1[
to

INT [...[
in

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

FIBULA-G Blocks Reference 79



FITI2F FITI2FInteger to Fract

INT [...]
to

FRACT [-1...+1[
in

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
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FLAGCLR FLAGCLRSet boolean variable to FALSE

Set
FALSE

CATEGORY: Logic

DESCRIPTION:
Set boolean variable to FALSE

OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal
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FLAGSET FLAGSETSet boolean variable to TRUE

Set
TRUE

CATEGORY: Logic

DESCRIPTION:
Set boolean variable to TRUE

OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal
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FLAGTOG FLAGTOGToggle boolean variable 

TOGGLEin

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
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FLOWTOVECT FLOWTOVECTData flow to vector.  

Flow to

Vector
in

read

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 FRACT Matrix of WORD normal
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FP_ABS FP_ABSFloating Point absolute value

|X|in

CATEGORY: Floating_Point

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 FP_ADDFloating Point Addition 

in1

in2

CATEGORY: Floating_Point

DESCRIPTION:
Floating Point Addition 

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FLOAT DWORD mandatory
name_in2 FLOAT DWORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
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FP_CMP FP_CMPComparator with boolean output

 ?
in

ref

CATEGORY: Floating_Point

DESCRIPTION:
Comparator with boolean output
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
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FP_DIV FP_DIVFloating Point division num/den

num

den

CATEGORY: Floating_Point

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 FP_MACFloating Point multiply-accumulate

in1

in2

CATEGORY: Floating_Point

DESCRIPTION:
Floating Point multiply-accumulate
y(k)=y(k-1) +/- x1(k)*x2(k)

PARAMETERS:
Parameter: Default values:
Sign of accumulation pos,neg

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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 FP_MPYFloating Point multiply

in1

in2

CATEGORY: Floating_Point

DESCRIPTION:
Floating Point multiply

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FLOAT DWORD mandatory
name_in2 FLOAT DWORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
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FP_NEG FP_NEGFloating Point Sign inversion y = -x

-1in

CATEGORY: Floating_Point

DESCRIPTION:
Floating Point 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_SCALE FP_SCALEFloating Point scaling

2^in

CATEGORY: Floating_Point

DESCRIPTION:
Floating Point scaling
multiply by 2^N

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 FP_SQRTSquare root of input

xin

CATEGORY: Floating_Point

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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FP_SUB FP_SUBFloating Point subtraction 

in1

in2

CATEGORY: Floating_Point

DESCRIPTION:
Floating Point subtraction 

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FLOAT DWORD mandatory
name_in2 FLOAT DWORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FLOAT DWORD normal
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FP_WMAC2 FP_WMAC2Float y= x0+g1*x1+g2*x2

in1

in2
in

CATEGORY: Floating_Point

DESCRIPTION:
Float y= x0+g1*x1+g2*x2
Floating point sum of one input and 2 weighted inputs
y = in + g1*in1 + g2*in2

PARAMETERS:
Parameter: Default values:
Gain1 1.0
Gain2 1.0

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FLOAT DWORD mandatory
name_in2 FLOAT DWORD mandatory
name_in FLOAT DWORD mandatory

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

FP_WMAC2 test program

SAMPLE
AD - DA

Fs =1e5Hz

0 G_RECT
300.Hz

grect0

1

2
duty

freq

FRACT [-1...+1[
to

FP [-10....10.[

fraoat0

2

in

G_SAW
500.Hz

gsaw0

3

freq 1

ov

FRACT [-1...+1[
to

FP [-10....10.[

fraoat2

4

in

G_SIN
1000.Hz

gsin0

5

freq 3

phi

FRACT [-1...+1[
to

FP [-10....10.[

fraoat1

6

in

0.8

1.2

block0

7
in1

in2
in

FP [-30...30.]
to

FRACT [-1...+1[

florac0

8

in 4

SCOPE

1:1

9

sync busy

DA1

DA2

Demo FP_WMAC2
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FP_WMAC2 FP_WMAC2Float y= x0+g1*x1+g2*x2

in1

in2
in

FP_WMAC2 internal schema

in1

in2

in

fpmpy0

0
in1

in2

fpmpy1

1
in1

in2

fpadd0

2
in1

in2

fpadd1

3
in1

in2

%0

dt0

%1

dt1
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FP_WSUM2 FP_WSUM2Float weighted sum

in1

in2

CATEGORY: Floating_Point

DESCRIPTION:
Float weighted sum
y = g1*in1 + g2*in2

PARAMETERS:
Parameter: Default values:
Gain1 1.0
Gain2 1.0

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FLOAT DWORD mandatory
name_in2 FLOAT DWORD mandatory

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

FP_WSUM2 test program

SAMPLE
AD - DA

Fs =1e5Hz

0

10.

0.8

block0

1
in1

in2

FP [-10...110.]
to

FRACT [-1...+1[

florac0

2

in 3

FRACT [-1...+1[
to

FP [-10....10.[

fraoat0

3

in

FRACT [-1...+1[
to

FP [-10....10.[

fraoat1

4

in

G_SIN
1000.Hz

gsin0

5

freq 2

phi

G_RECT
300.Hz

grect0

6

1
duty

freq

SCOPE

1:1

7

sync busy

DA1

DA2

Demo FP_WSUM2
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FP_WSUM2 internal schema

in1

in2

fpmpy0

0
in1

in2

fpmpy1

1
in1

in2

fpadd0

2
in1

in2

%0

dt0

%1

dt1



FPTOFR FPTOFRFloat to Fract

FP [..]
to

FRACT [-1...+1[
in

CATEGORY: Floating_Point

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

PARAMETERS:
Parameter: Default values:
min -10.
max 10.

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

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

inp

inn

CATEGORY: Logic

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
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FRTOBOOL FRTOBOOLComparator 

in

CATEGORY: Logic

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

PARAMETERS:
Parameter: Default values:
Ref level 0

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

OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal
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FRTOFP FRTOFPFract to Float 

FRACT [-1...+1[
to

FP [...[
in

CATEGORY: Floating_Point

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
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FRTOHEX FRTOHEXFract to Hex-String

Fract to Hex
 Digits

MSB pos = 

in

str_in
str

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
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FRTOSTR FRTOSTRFract to String

Fract to Decimal
 Digits

Scale by 

in
str_in str

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:
Nb digits 5
Scaling factor 1.0

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

FRTOSTR test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_TRI

nco
0.01Hz

gtri0

1

saw

freq

TIMERF

F=2Hz

timerp0

2

freq

Send string
to Terminal

sensci0

3

send

rdy

Fract to Decimal
5 Digits

Scale by 1.0

frtstr0

4
in

str_in str
if_c done

#10#13'Fract to Decimal:  '

cst_string

Demo FRTOSTR
Every 0.5 sec, convert Triangle value to decimal, 
then send string to serial port.

Note: By implementing if_c / done control ios and
reversing exec order between FRTOSTR and SEND_SCI,
these two blocks will execute within different 
time slots.
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FS_TIMER FS_TIMERWaits 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
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FULLSCALE FULLSCALEStretch to [-1..+1[

FULLSCALE
..
to

-1 .. +1
in

CATEGORY: Arithmetic

DESCRIPTION:
Stretch to [-1..+1[
Extend signal range from [min .. max[ to [-1 .. +1[
y = (2x-max-min)/(max-min)

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

FULLSCALE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SIN
1000.Hz

gsin0

1

freq 1

phi

0.02
0.3

uncalibrated

2

in 2

FULLSCALE
0.28..0.32

to
-1 .. +1

full_ranged

3

in 3

SCOPE

1:1

4

sync busy

DA1

DA2

Demo FULLSCALE

Extends the range of a signal 
between  [0.28 .. 0.32[   to   [-1 .. +1[ 
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G_ASCII G_ASCIITriggered ASCII source

ASCII Source
Text file:

""
ck

rdy

CATEGORY: Telecom

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 normal

G_ASCII test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=100.Hz up
down

gclk0

1

d
u

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

SEND CHAR
to TERMINAL

3

in
ck

error

Demo G_ASCII
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G_BPR G_BPRBinary Random Generator 

G_BPR

sr

CATEGORY: Generators

DESCRIPTION:
Binary Random Generator 
Pseudo Random Sequence length = 2^bits - 1

PARAMETERS:
Parameter: Default values:
Bits 10

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

G_BPR test program

SAMPLE
AD - DA

Fs =1e4Hz

0
G_BPR

gbpr0

1

1

2
sr

SCOPE

1:1

2

sync busy

DA1

DA2

Demo g_bpr
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G_CHIRP G_CHIRPChirp Generator

G_CHIRP
-Fs/2

Saw Fs/2

saw

saw_freq

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: Connection:
name_saw_freq FRACT WORD optional

OUTPUTS
Name: Data Type: Data Struct: Connection:
name defined by cn normal
name_saw FRACT WORD optional

G_CHIRP test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_CHIRP

100-5000Hz

Saw 200.Hz
chirp

1

2

1
saw

saw_freq
SCOPE

1:1

2

sync busy

DA
Demo g_chirp
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G_CLK G_CLKClock Generator

CLOCK
F=Hz up

down d
u

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_d BOOL BIT optional
name_u BOOL BIT optional
name FRACT WORD optional
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G_GAUSS G_GAUSSGaussian Noise 

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

G_GAUSS test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_GAUSS
0.2 RMS

g1

1

1

G_GAUSS
0.2 RMS

g2

2

2
SCOPE

1:1

3

sync busy

DA1 DA2
Demo g_gauss
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G_NOISE G_NOISERandom generator

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

G_NOISE test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_NOISE

g1

1

1

G_NOISE

g2

2

2
SCOPE

1:1

3

sync busy

DA1 DA2

Demo g_noise
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G_PULSE G_PULSEPulse generator

G_PULSE
T=samp

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

G_PULSE test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_PULSE
T=0.01sec

p

1

1

IIR2 bp
f=5e3Hz q=5.

f

2

in
20.

g

3

in 2
SCOPE

1:1

4

sync busy

DA1 DA2

Demo g_pulse
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G_RAMP G_RAMPSlope generator

G_RAMP

START
vosc

slope

amp

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 1e-4
Abs=U/sec Rel=U/smp abs,rel

INPUTS
Name: Data Type: Data Struct: Connection:
name_vosc BOOL BIT optional
name_slope FRACT WORD optional
name_amp FRACT WORD optional

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
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G_RECT G_RECTRectangle generator

G_RECT
Fs/2

duty

freq

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

G_RECT test program

SAMPLE
AD - DA

Fs =1.e5Hz

0
G_RECT
3.e3Hz

re1

1

1
duty

freq

G_SAW
200.Hz

s

2

freq 2

ov

G_RECT
3.e3Hz

re2

3

3
duty

freq

SCOPE

1:1

4

sync busy

DA1 DA2Demo g_rect
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G_RNDSYM G_RNDSYMRandom symbols generator.

RANDOM
SYMBOLS

Bit per symbol

CATEGORY: Telecom

DESCRIPTION:
Random symbols generator.

PARAMETERS:
Parameter: Default values:
Bits per symbol 1

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

G_RNDSYM test program

RANDOM
SYMBOLS

1Bit per symbol

0

G_GAUSS
0.1 RMS

1

2
3

HISTOGRAM

4

5
6

COUNT

012345

7

Periodic Timer

T = 1000000samp

8

S & H

9

Integer to
Decimal String

7 Digits

10

Periodic Timer

T = 1000000samp

11

Send string
to Terminal

12

SCOPE

1:1

13

#10#13

dt1

0

dt0

0.7

ecart

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

Addition du bruit Gaussien

Detection d'erreur 
= signes différentsGénérateur de symboles 

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

Visualisation de l'histogramme
sur l'oscilloscope

Comptage 
des erreurs

Echantillonner et 
remettre à 0 le compteur 
chaque 1000 000 échantillons

Convertir en 
chaîne de caractères

Envoyer la chaîne au terminal 
chaque 1000 000 échantillons.
Le TEB est exprimé en millionièmes.

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

Symboles 
bruités
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G_SAW G_SAWSawtooth generator

G_SAW
Fs/2freq

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

INPUTS
Name: Data Type: Data Struct: Connection:
name_freq FRACT WORD optional

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

G_SAW test program

SAMPLE
AD - DA

Fs =1.e5Hz

0
G_SAW
1000Hz

saw1

1

freq 1

ov

G_TRI

nco
100.0Hz

tri

2

2

saw

freq
0.1

g

3

in

G_SAW
0Fs/2

saw2

4

freq 3

ov

SCOPE

1:1

5

sync busy

DA1 DA2Demo g_saw
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G_SIN G_SINSine wave generator

G_SIN
Fs/2

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,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_phi FRACT DWORD optional

G_SIN test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SIN
300.Hz

s1

1

freq 1

phi

0.1

g

2

in

G_SIN
0Fs/2

s2

3

freq 2

phi

SCOPE

1:1

4

sync busy

DA1 DA2Demo g_sin
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G_SINCOS G_SINCOSSine-Cosine complex generator

Sin-Cos Gen
F=Fs/2

re
freq

im

phi

CATEGORY: Generators

DESCRIPTION:
Sine-Cosine complex generator
y(k) = exp(j2pikf/Fs)

PARAMETERS:
Parameter: Default values:
freq 1000.
abs or rel abs,rel

INPUTS
Name: Data Type: Data Struct: Connection:
name_freq FRACT WORD optional

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

G_SINCOS test program

SAMPLE
AD - DA

Fs =1e5Hz

0
Sin-Cos Gen
F=1000.Hz

osciq0

1
1 re

freq
3 im

phi

2
SCOPE

1:1

2

sync busyDA

Demo G_SINCOS
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G_SINCOS G_SINCOSSine-Cosine complex generator

Sin-Cos Gen
F=Fs/2

re
freq

im

phi

G_SINCOS internal schema

re

freq

im

phi

G_SAW
%0Fs/2

saw

0

freq

ov

F_COS

fcos0

1

in

F_SIN

fsin0

2

in
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G_SLOPE G_SLOPETriggered Slope Generator

G_SLOPE

rst

start

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 1.0
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

G_SLOPE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

TIMERS
hto retrig
T=0.0005

sec
timers0

1

start

cnt

G_SLOPE

ramp

2

2
rst

start

3 end

TIMERF

F=500.Hz

timerf0

3

1freq

SCOPE

1:1

4

sync busy

DA1

Demo G_SLOPE

Start a ramp at each 2ms
At end of ramp, wait 0.5ms 
before resetting the output
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G_SQUARE G_SQUARESquare wave generator

G_SQUARE
Fs/2freq

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: Connection:
name_freq FRACT WORD optional

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
name_phase FRACT WORD optional
name_negedge BOOL BIT optional

G_SQUARE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SQUARE
1000Hz

square_fix_freq

1

freq 1

2
phase negedge

TOGGLE

flatog0

2

in T-F -> 0-1

flipflop

3

in 3

G_SAW
100.Hz

freq_cmd

4

freq 4

ov

0.1

gain0

5

in

G_SQUARE
0Fs/2

square_var_freq

6

freq 5

6
phase negedge

SCOPE

1:1

7

sync busy

DA1

DA2

Demo G_SQUARE

Fixed frequency square wave

Variable frequency square wave

Negative edge output used to toggle flip-flop
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G_STEP G_STEPStep generator

G_STEP

START
sync
amp

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

G_STEP test program

SAMPLE
AD - DA

Fs =10000.Hz

0

LOWPASS
2nd order

w0 =628rad/s
xi =0.082;  G =0.5

lp2a1

1

in 2

LOWPASS
2nd order

w0 =628rad/s
xi =0.12;  G =0.5

lp2a0

2

in 3

LOWPASS
2nd order

w0 =628rad/s
xi =0.17;  G =0.5

lp2a2

3

in 4

LOWPASS
2nd order

w0 =628rad/s
xi =0.24;  G =0.5

lp2a3

4

in 5

LOWPASS
2nd order

w0 =628rad/s
xi =0.34;  G =0.5

lp2a4

5

in 6

LOWPASS
2nd order

w0 =628rad/s
xi =0.49;  G =0.5

lp2a5

6

in 7

SCOPE

1:1

7

sync busy

LOWPASS
2nd order

w0 =628rad/s
xi =0.7;  G =0.5

lp2a6

8

in 8

LOWPASS
2nd order

w0 =628rad/s
xi =0.999;  G =0.5

lp2a7

9

in 9

G_RECT
100.Hz

grect0

10

1
duty

freq

Demo G_STEP
View 8 second order 
step responses with 
different damping 
factors.

Uncheck "Separate" 
on scope to get 
superposed responses
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G_TRI G_TRITriangle generator

G_TRI

nco
Fs/2

saw

freq

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

G_TRI test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_TRI

nco
300.Hz

triangle1

1

saw

freq
0.1

g

2

in

G_TRI

nco
0Fs/2

triangle2

3

saw

freq
SCOPE

1:

4

sync busy

DA1

DA2

Demo g_tri
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GAIN GAINFixed real gain 

in

CATEGORY: Arithmetic

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

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

GAIN test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_PULSE

T=600samp

pulse

1

1

FIR2
Bandpass FIR

N =500
1000.-2000.Hz

filter

2

in 2
40.

gain

3

in 3
SCOPE

1:1

4

sync busy

DA2DA1

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

Demo GAIN
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GOERTZEL GOERTZELGoertzel Algorithm

GOERTZEL
N=
F0=

in
rdy

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)+w²(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

GOERTZEL test program

SAMPLE
AD - DA

Fs =8000Hz

0
G_SIN
697.Hz

gsin0

1

freq

phi

G_SIN
770.Hz

gsin1

2

freq

phi

MUX

mux0

3
true

false

cmd

1

GOERTZEL
N=205

F0=697.Hz
goerzl

4

in
rdy

3
4 pow

TOGGLE

flatog0

5

in 2

SCOPE

1:1

6

sync busy

Periodic Timer

T = 3.sec

timerp0

7

cntr

cnt TOGGLE

flatog1

8

in

Demo GOERTZEL

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

Demo shows the detection of 
one DTMF frequency

Goertzel outputs are updated
each time this signal toggles
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GOF GOFGain followed by offset

in

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

GOF test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
300.Hz

gsaw0

1

freq 1

ov

0.1
0.15

gof0

2

in 2

G_SIN
0Fs/2

gsin0

3

freq 3

phi

SCOPE

1:1

4

sync busy

DA1

DA2

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

Demo GOF
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HILBERT HILBERTHilbert transform 

HILBERTin
re

im

CATEGORY: Filters

DESCRIPTION:
Hilbert transform 
Transforms real signal into complex signal

PARAMETERS:
Parameter: Default values:
number of taps 101

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

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

HILBERT test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_TRI

nco
10.Hz

gtri0

1

saw

freq 0.1
0.1

gof0

2

in

G_SIN
0Fs/2

gsin0

3

freq 1

phi

HILBERT

hilbert1

4

in
2 re

3 im

SCOPE

1:1

5

sync busy

DADemo hilbert

Use X-Y mode to check if
traces 2 and 3 are in quadrature
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HISTO HISTOBuffer switching histogram. 

HISTOGRAM
in

CATEGORY: Instruments

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

PARAMETERS:
Parameter: Default values:
Nb of classes 100
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

HISTO test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_NOISE

gnoise0

1

G_NOISE

gnoise1

2

G_NOISE

gnoise2

3

G_NOISE

gnoise3

4

0.5

0.5
wsum20

5
in1

in2

0.333
0.333
0.333

wsum30

6
in1
in2
in3

0.25
0.25
0.25

wsum31

7
in1
in2
in3

0.25

1.0
wsum21

8
in1

in2

HISTOGRAM

histo0

9

1in

HISTOGRAM

histo1

10

2in

HISTOGRAM

histo2

11

3in

HISTOGRAM

histo3

12

4in
SCOPE

1:1

13

sync busy

DA1

DA2

Demo HISTO

This demo shows how the sum 
of n uniform distributed variables 
tends towards a gaussian distribution 
when n grows.
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HP1 HP1First order High-Pass filter

HP1

fc=Fs/2

in

CATEGORY: Filters

DESCRIPTION:
First order High-Pass filter

PARAMETERS:
Parameter: Default values:
Cutoff frequency 10.
Unit Hz,Fs/2

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

HP1 test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_RECT
1000.Hz

rectangle

1

1
duty

freq

HP1

fc=0.1Hz
highpass

2

2in

SCOPE

1:1

3

sync busy

DA1 DA2

Demo hp1

Remove DC component from square generator
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IADDS IADDSInteger addition with saturation

in1

in2

CATEGORY: Integer

DESCRIPTION:
Integer addition with saturation

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 INTEGER WORD mandatory
name_in2 INTEGER WORD mandatory

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

FIBULA-G Blocks Reference130



IADDV IADDVInteger addition modulo 2^24

in1

in2

CATEGORY: Integer

DESCRIPTION:
Integer addition modulo 2^24

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 INTEGER WORD mandatory
name_in2 INTEGER WORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name INTEGER WORD normal
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IIR IIR2nd order IIR filter

IIR

in

CATEGORY: Filters

DESCRIPTION:
2nd order IIR filter
Transfer function: 
(b0 + b1/z + b2/z²)/(1 - a1/z - a2/z²)

PARAMETERS:
Parameter: Default values:
b0 0.109
b1 0.218
b2 0.109
a1 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

IIR test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_CHIRP

1000.-10000.Hz

Saw 100.Hz
chirp

1

2

1
saw

saw_freq
gn

g

2

in

IIR

f1

3

in

IIR

f2

4

in

IIR

f3

5

3in
SCOPE

1:1

6

sync busy

DA1 DA2

defs0

16 defs

Demo iir
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IIR2 IIR22nd order recursive filter

IIR2
f=Fs/2 q=

in

CATEGORY: Filters

DESCRIPTION:
2nd order recursive filter

PARAMETERS:
Parameter: Default values:
Filter type lp,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

IIR2 test program

SAMPLE
AD - DA
Fs =fsHz

0
G_CHIRP
0-5e3Hz

Saw 100Hz
chirp

1

1
saw

saw_freq

0.8

g

2

in

IIR2 lp
f=f0Hz q=1.

f1

3

in

IIR2 bp
f=f0Hz q=20.

f2

4

in

IIR2 hp
f=f0Hz q=1.

f3

5

in

IIR2 bs
f=f0Hz q=20.

f4

6

in

PEAK

lowpass

7

in 4

PEAK

bandpass

8

in 2

PEAK

highpass

9

in 3

PEAK

bandstop

10

in 5

SCOPE

1:1

11

sync busy
DA1

DA2
2e3

f0

1e5

fs Demo iir2
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IIR6 IIR62nd order IIR filter

IIR6in

DESCRIPTION:
2nd order IIR filter
Transfer function: 
(b0 + b1/z + b2/z²)/(1 - a1/z - a2/z²)

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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IIR6 internal schema

in
gn

g

0

in

IIR

f1

1

in

IIR

f2

2

in

IIR

f3

3

in

defs0

16 defs



IIRC1 IIRC11st order Bandpass complex IIR filter. 

IIRC1

f0=Fs/2
bw=Fs/2

in

CATEGORY: Filters

DESCRIPTION:
1st order Bandpass 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

IIRC1 test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_CHIRP

-5e4-5e4Hz

Saw 0.1Hz
chirp

1

1
saw

saw_freq

IIRC1

f0=25000.Hz
bw=250.Hz

filter

2

in |X|

magnitude

3

in 2
SCOPE

1:1

4

sync busy

DA1 DA2Demo iirc1

Resonance only occurs at 
a positive value of f0

FIBULA-G Blocks Reference 135



IIRT IIRT2nd order IIR Transposed canonic form

IIRTin

CATEGORY: Filters

DESCRIPTION:
2nd order IIR Transposed canonic form
Y(z)=[b0 + b1/z + b2/z²]/[1 + a1/z + a2/z²]

PARAMETERS:
Parameter: Default values:
b0
b1
b2
a1
a2

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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IIRT internal schema

in

%0/2

1.0
wsum20

0
in1

in2
2^1

block0

1

in

sh

%1/2
1.0

-%3/2

wsum30

2
in1
in2
in3

%2/2

-%4/2
wsum21

3
in1

in2

Note:  Implicit state variables generated
by reversing execution order2nd order IIR Transposed canonic form



IMUL IMULInteger multiplier

in1

in2

CATEGORY: Integer

DESCRIPTION:
Integer multiplier

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 INTEGER WORD mandatory
name_in2 INTEGER WORD mandatory

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

FIBULA-G Blocks Reference 137



IN_L IN_LCodec input Left

In L

CATEGORY: Audio

DESCRIPTION:
Codec input Left
Result of A to D conversion 

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

ATTRIBUTES
Non executable, Unique, 
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IN_R IN_RCodec input Right

In R

CATEGORY: Audio

DESCRIPTION:
Codec input Right
Result of A to D conversion

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

ATTRIBUTES
Non executable, Unique, 
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INTCOMP INTCOMPInteger Comparator, boolean output

inp

inn

CATEGORY: Logic

DESCRIPTION:
Integer Comparator, boolean output
Result is True if inp > inn  

INPUTS
Name: Data Type: Data Struct: Connection:
name_inp INTEGER WORD mandatory
name_inn INTEGER WORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal
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INTEG INTEGNumerical integrator with input gain

INTEGin

gain

CATEGORY: Control

DESCRIPTION:
Numerical 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_gain FRACT WORD optional

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

INTEG test program

SAMPLE
AD - DA

Fs =1e4Hz

0

G_SIN
100.Hz

sin

1

freq 1

phi
w

2
in1

in2
2

SGN

delta

3

in 3 INTEG

int

4

in 4

gain

SCOPE

1:1

5

sync busy

DA1DA2

Demo integ

Delta modulator

FIBULA-G Blocks Reference 141



INTEGA INTEGAAnalog Integrator

INTEGRATE
clear

in

CATEGORY: Continuous

DESCRIPTION:
Analog Integrator
y = Integral[gain*in(t)dt]
Gain 1.0 with input 1.0 generates slope 1.0 U/sec

PARAMETERS:
Parameter: Default values:
Gain U/sec 1.0

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
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INTERPOL INTERPOL1D or 2D Table Interpolate

TABLE
INTERPOLATEinx

table

iny

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

INTERPOL test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1234Hz

gsaw0

1

freq 1

ov

G_TRI

nco
0.1Hz

gtri0

2

saw

freq

TABLE
INTERPOLATE

block0

3

inx 2
table

iny

SCOPE

1:1

4

sync busy

DA1

DA2

mem0 (3x4)
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INTTOBOOL INTTOBOOLComparator of Integers

in

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
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INTTOSTR INTTOSTRInteger to String

Integer to
Decimal String

 Digits

in

str_in
str

CATEGORY: String

DESCRIPTION:
Integer to String
Convert Integer input to decimal string 

PARAMETERS:
Parameter: Default values:
Nb digits (1-7) 7

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
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INVINT INVINTInverse of an integer

1/nin

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
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IQ_DECODER IQ_DECODERIncremental decoder 

IQ_DECODERi
q

clear

CATEGORY: Logic

DESCRIPTION:
Incremental decoder 
for phase-quadrature logic signals

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

IQ_DECODER test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq 1

ov

addv0

2
in1

in2
2

i

3

in 3

q

4

in 4

IQ_DECODER

decod

5
i

q
clear

comph

6
inp

inn

compl

7
inp

inn

S

R

updown

8
set

rst
5

MUX

mux0

9
true

false

cmd

INT [-5000...5000]
to

FRACT [-1...+1[

count

10

in 6

SCOPE

1:1

11

sync busy

LED
1E4

led0

12

0.5

dt0

-0.5

dt1

-5000

dt2

5000

dt3

0

initval0

demo iq_decoder

Generate quadrature 
boolean signals

cmd determines
relative phase

IQ_Decoder:
At each change of inputs,
count up or down, depending 
on relative phase

When count reaches 5000,
RS flipflop toggles to True

When count down reaches -5000,
RS flipflop toggles to False
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ISNOTNULL ISNOTNULLTest line boolean vector for non nul

ISNOTNULLin

DESCRIPTION:
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
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ISUB ISUBInteger Subtraction

in1

in2

CATEGORY: Integer

DESCRIPTION:
Integer Subtraction

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 INTEGER WORD mandatory
name_in2 INTEGER WORD mandatory

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

FIBULA-G Blocks Reference 149



ITOBOOL ITOBOOLComparator, boolean output

in

ref

CATEGORY: Integer

DESCRIPTION:
Comparator, boolean output
Result is True if in is > ref (ref connected)
Result is True if in is > 0 (ref unconnected)  

PARAMETERS:
Parameter: Default values:
Ref level 0

INPUTS
Name: Data Type: Data Struct: Connection:
name_in INTEGER WORD mandatory
name_ref INTEGER WORD optional

OUTPUTS
Name: Data Type: Data Struct: Connection:
name BOOL BIT normal
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KBD KBDGet ASCII from keyboard

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, 

KBD test program

CODEC
Fs=48kHz
Input: line

0

KeyBoard

1

rdy
PIANO

piano0

2

in
ck

In L

In R

Out L

Out R
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LED LEDCore activity LED

LED

CATEGORY: Timing

DESCRIPTION:
Core activity LED
Set LED ON or OFF or twinkling at given frequency 

PARAMETERS:
Parameter: Default values:
ON OFF or Period (*Ts) ON,OFF,1E5

LED test program

CODEC
Fs=48kHz
Input: mic

0

LED
1E4

bliera0

1

OSCILLATOR
220.Hz

osc0

2

OSCILLATOR
330.Hz

osc1

3

Out L

Out R

In L

In R

SAMPLE
AD - DA

Fs =1e5Hz

0
LED
1E4

led1

1

G_RECT
1000.Hz

grect0

2
duty

freq

G_TRI

nco
1000.Hz

gtri0

3

saw

freq

DA1

DA2

Demo BLINK
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LMS LMSAuto Adaptive FIR filter.

LMS
FIRin

desired
scan_ir
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 1e-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 test program

SAMPLE
AD - DA

Fs =5e4Hz

0

G_NOISE

1

DELAY
10samp

2

DELAY
15samp

3

DELAY
25samp

4

0.5
0.2
0.3

5

G_SIN
1000.Hz

6

0.5

0.5

7

LMS
FIR

8

SCOPE

1:1

9

DA1

DA2

Demo lms

This demo simulates a telephone echo cancellation system.
Noise source simulates local signal, Sine wave simulates remote signal. 
Received signal contains the sinewave polluted by 3 delayed echoes 
of local signal.
LMS adaptive filter learns the impulse response of observed echoes.  
After a few seconds of learning, the "error" signal only contains the sinewave
while the scan_ir output displays the line impulse response.
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LOGAN LOGAN1-8 Channel Logic analyser

8 chan
Logic

Analyser
sync

CATEGORY: Instruments

DESCRIPTION:
1-8 Channel Logic analyser
Inputs are bits 0..7 of port H

PARAMETERS:
Parameter: Default values:
Samples 500
Inputs 8

INPUTS
Name: Data Type: Data Struct: Connection:
name_sync BOOL BIT optional

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

ATTRIBUTES
Unique, 
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LOGG LOGGData Logger.

LOGG

in

CATEGORY: Instruments

DESCRIPTION:
Data Logger.
Stores any data into a cyclic buffer for test purpose.

PARAMETERS:
Parameter: Default values:
Memory field x,y,l,p
Size of buffer 1000

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

LOGG test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
0.01Hz

saw

1

freq 2

ov

LOGG

ls

2

in

LOGG

ld

3

in

SCOPE

1:1

4

sync busy

AD1 1 DA1

DA2

Demo logg
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LOGPOT LOGPOTLog potentiometer

Log Pot

in

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

LOGPOT test program

CODEC
Fs=48kHz
Input: line

0

G_SIN
220.Hz

gsin0

1

freq 1

phi

G_TRI

nco
0.1Hz

gtri0

2

2

saw

freq 0.5
0.5

gof0

3

in

Log Pot

block0

4

in 3

pos

SCOPE

1:1

5

sync busy

x²

square0

6

in

LP1

fc=1.Hz
lp10

7

in DECIBEL

decbel0

8

in

PLOTTER

9
y1_x

y2

u_out

start_in start_out

Out R

Out L

Demo LOGPOT

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

Connect speakers here
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LOGPOT internal schema

in

pos

RDTABLE

rdtble0

0
in

table

mul0

1
in1

in2

mem0 (11x1)



LOOKUP LOOKUPRead data in x:, y:, l:, or p: memory

TABLE

LOOKUP

mem
line

column

CATEGORY: Control

DESCRIPTION:
Read data in x:, y:, l:, or p: memory
Input gives address; Output may be single or double.

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

LOOKUP test program

SAMPLE
AD - DA

Fs =1e5Hz

0

Periodic Timer

T = 0.5sec

timerf0

1

cntr

cnt
COUNTER

0-7

couter0

2
max

clk
clr

end

rdy

TABLE

LOOKUP

lookup0

3
mem

line
column

G_SIN
0Fs/2

gsin0

4

freq

phi

DA1

mem0 (8x1)

defs0

14 defs

Demo LOOKUP

Read frequency values of musical notes
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LP1 LP11st order recursive lowpass filter

LP1

fc=Fs/2
in

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

LP1 test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_NOISE

gnoise0

1

x²

square0

2

in

LP1

fc=0.1Hz
lp10

3

in Fract to Decimal
5 Digits

Scale by 1.0

frtstr0

4
in

str_in str

Periodic Timer

T = 0.5sec

timerp0

5

cntr

cnt

Send string
to Terminal

senstr0

6

send

rdy

DA1 DA2

#10#13

dt0

Demo LP1

Estimate average noise power (theory: 1/3). 
Open terminal to see results.
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LP1A LP1A1st order lowpass 

LOWPASS
1st order
Tau =s
Gain =

in

CATEGORY: Continuous

DESCRIPTION:
1st order lowpass 
Y(p)/X(p)= G / (1+Tp)

PARAMETERS:
Parameter: Default values:
Time cst. (sec) 1.0
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
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LP2A LP2A2nd order lowpass 

LOWPASS
2nd order
w0 =rad/s
xi =;  G =

in

CATEGORY: Continuous

DESCRIPTION:
2nd order lowpass 
Y(p)/X(p)= w0²/(p² +2xiw0p +w0²)

PARAMETERS:
Parameter: Default values:
w0 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
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LPABS LPABSLowpass of abs value

LPABSin

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

LPABS test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_TRI

nco
300.Hz

lf

1

1

saw

freq 0.5
0.5

gof0

2

in 2

G_SIN
1e4Hz

rf

3

freq 3

phi

m

4
in1

in2
4 LPABS

l

5

in

SCOPE

1:1

6

sync busy

pi/2.

gain0

7

in 5

DA1

DA2

Demo lpabs

Amplitude demodulation by envelope detection
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MADD MADDMultiply and Add

in1

in

CATEGORY: Arithmetic

DESCRIPTION:
Multiply and Add
Add weighted input, optionally shift result
y=(in+Gi*in1)*Gs
This is an IIR filter primitive

PARAMETERS:
Parameter: Default values:
Gi 1.0
Gs: 2,1,0.5

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in FRACT WORD mandatory

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

MADD test program

SAMPLE
AD - DA

Fs =1e5Hz

0 1.570303E-4

2

block_c

1in1

in

0.9977133

1

block_b

2

in1

in

-1.570303E-4

-0.4996859
block_a

3
in1

in2

AD1 DA1

DA2

Demo WMAC

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.

2nd order IIR Bandpass Filter
Transposed Canonic Form

Coefficients of this demo
are chosen for a 1000Hz 
bandpass with Q=100 and 
unit gain at resonance 
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MADD2 MADD2Multiply and add 2 inputs

in1

in

in2

CATEGORY: Arithmetic

DESCRIPTION:
Multiply and add 2 inputs
Add 2 weighted inputs to input
y = in+in1*g1+in2*g2  
This is an IIR filter primitive

PARAMETERS:
Parameter: Default values:
G1 1.0
G2 1.0

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in FRACT WORD mandatory
name_in2 FRACT WORD mandatory

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

MADD2 test program

SAMPLE
AD - DA

Fs =1e5Hz

0 4.807295E-4

2

block_c

1in1

in

9.51459E-4

0.9725594
block_b

2in1

in

in2

4.807295E-4

-0.4744823
block_a

3
in1

in2

AD1 DA1

DA2

Demo WMAC2,WMAC

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

2nd order IIR Filter 
H(z)=(b0+b1/z+b2/z²)/(1+a1/z+a2/z²)
Transposed Canonic Form

Coefficients of this demo
are chosen for a 1000Hz 
Lowpass with Q=1.2

b0/2b1/2b2/2

-a2/2
-a1/2
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MAGN MAGNMagnitude of a real or complex input

|X|in

CATEGORY: Non linear

DESCRIPTION:
Magnitude of a real or complex input

INPUTS
Name: Data Type: Data Struct: Connection:
name_in defined by cn mandatory

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

MAGN test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_TRI

nco
500.Hz

g_tri

1

1

saw

freq 0.5
0.5
tri

2

in 2

OSCILLATOR
5000.Hz

sin

3

3

mul

4
in1

in2
4 HILBERT

h

5

in 6
re

im
|X|

magn_cplx

6

in 7
SCOPE

1:1

7

sync busy

|X|

magn_real

8

in 5

DA1

DA2

Demo MAGN
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MAKE_ERR MAKE_ERRInject errors within vector

MAKE_ERR
BER:in

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

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
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MAP MAPMap symbol to complex

MAP
in

re

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_qam8,map_qam16

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
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MATEOR MATEORXOR between matrixes

MATEOR
in1

in2

CATEGORY: Matrix

DESCRIPTION:
XOR between matrixes

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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
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MATMUL MATMULMatrix product

MATMUL
in1

in2

CATEGORY: Matrix

DESCRIPTION:
Matrix product

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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

MATMUL test program

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17
18

Demo MATMUL

Sweep cube 
contours

Rotate around X axis

Rotate around Y axis Rotate around Z axis

Projection on a flat surface

Rotation 
Matrix 
around X

Cube coordinates

Draw a cube in 3-D space. Combine 3 rotations of the cube at 3 different frequencies.
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MATMULB MATMULBBoolean Matrix product in GF(2)

Bin MATMUL
in1

in2

CATEGORY: Matrix

DESCRIPTION:
Boolean Matrix product in GF(2)
M[i,k]=Sigma{M1[i,j]M2[j,k], j=0..cols(M1)} mod 2

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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
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MATSUM MATSUMSum of matrixes

MATSUM
in1

in2

CATEGORY: Matrix

DESCRIPTION:
Sum of matrixes

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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
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MATSUMB MATSUMBGF(2) sum of matrixes

MATSUMB
in1

in2

CATEGORY: Matrix

DESCRIPTION:
GF(2) sum of matrixes
out(i,j) = in1(i,j) eor in2(i,j)

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 BMAT WORD mandatory
name_in2 BMAT WORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name BMAT WORD normal
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MATWSUM2 MATWSUM2Weighted Sum of Matrixes

2
in1

in2

CATEGORY: Matrix

DESCRIPTION:
Weighted Sum of Matrixes
C = 2^n *(k1*A + k2*B)

PARAMETERS:
Parameter: Default values:
k1 0.5
k2 0.5
n 0

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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
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MINISCOPE MINISCOPEView signal at cursor position

CATEGORY: Instruments

DESCRIPTION:
View signal at cursor position

PARAMETERS:
Parameter: Default values:
points 100

ATTRIBUTES
Unique, 
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MODMSK MODMSKMinimum Shift Keying modulator

MODMSKin
re

im

ck

CATEGORY: Telecom

DESCRIPTION:
Minimum Shift Keying modulator

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 COMPLEX WORD optional
name_re FRACT WORD optional
name_im FRACT WORD optional
name_ck BOOL BIT normal
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MODUL MODULI-Q modulator

MODUL

c/sin

osc
osc_re osc_im

in_re

in_im

CATEGORY: Telecom

DESCRIPTION:
I-Q modulator

PARAMETERS:
Parameter: Default values:
Frequency 100.

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
name_osc COMPLEX WORD optional
name_osc_re FRACT WORD optional
name_osc_im FRACT WORD optional
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MODUL internal schema

in

oscosc_re osc_im

in_re

in_im

Sin-Cos Gen
F=%0Hz

osc

0
re

freq
im

phi

mul0

1
in1

in2

mul1

2
in1

in2

1.0

-1.0
wsum20

3
in1

in2



MUL MULReal multiplier

in1

in2

CATEGORY: Arithmetic

DESCRIPTION:
Real multiplier

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in2 FRACT WORD mandatory

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

MUL test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_TRI

nco
300.Hz

lf

1

1

saw

freq

G_SIN
5000.Hz

rf

2

freq 2

phi

dsb

3
in1

in2
3

SCOPE

1:1

4

sync busy

DA2

DA1

Demo multiply

Multiply 300Hz Triangle by 5000Hz Sine
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MULCC MULCCMultiply with conjugate 

in1

in2

re

im

CATEGORY: Arithmetic

DESCRIPTION:
Multiply with conjugate 
Complex product of in1 by conjuguate of in2

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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

MULCC test program

SAMPLE
AD - DA

Fs =1e5Hz

0
Sin-Cos Gen
F=1000.Hz

s1

1
re

freq
im

phi

1

Sin-Cos Gen
F=1200.Hz

s2

2
re

freq
im

phi

2

m

3
in1

in2
3

re

im

SCOPE

1:1

4

sync busy

DA

Demo mulcc

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

Multiply by complex conjuguate
Phase of result is the difference of inputs phases
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MULT MULTComplex, mixed, or real multiplier

in1

in2

re

im

CATEGORY: Arithmetic

DESCRIPTION:
Complex, mixed, or real multiplier

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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

MULT test program

SAMPLE
AD - DA

Fs =1e5Hz

0
Sin-Cos Gen
F=1000.Hz

sincos

1
re

freq
im

phi

1

G_TRI

nco
300.Hz

tri

2

3

saw

freq

cc

3
in1

in2
2

re

im

cr

4
in1

in2
4

re

im

rr

5
in1

in2
5

re

im

SCOPE

1:1

6

sync busy

DA1

DA2

Demo mult

Block MULT accepts real or complex inputs
CxC, CxR, RxC, and RxR products are possible
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MUX MUX2 input multiplexer

MUXtrue

false

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

MUX test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq 1

ov

TOGGLE

flatog0

2

in

F_SIN

fsin0

3

in 2

F_TRI

ftri0

4

in 3

MUX

multiplexed

5
true

false

cmd

4
SCOPE

1:1

6

sync busy

DA1

DA2

Demo mux

Create composite waveform
by multiplexing triangle and sine
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MUXF MUXFf-domain multiplexer

MUXF
in1

in0

in2

in3

DESCRIPTION:
f-domain multiplexer

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 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

MUXF test program

SAMPLE
AD - DA

Fs =1E5Hz

0
CLOCK

F=baudsHz up
down

1

ASCII Source
Text file:

"text_f.txt"

2
ASCII to
Symbols

1bit / symbol

3

ASCII Source
Text file:

"text_d.txt"

4
ASCII to
Symbols

1bit / symbol

5

ASCII Source
Text file:

"text_gb.txt"

6
ASCII to
Symbols

1bit / symbol

7

ASCII Source
Text file:

"text_nl.txt"

8
ASCII to
Symbols

1bit / symbol

9

MUXF

10
IIR2 bp

f=10000.Hz q=100.

11

|X|

12
LP1

fc=500.Hz

13

CLOCK
restore

F=baudsHz

14

Symb. to ASCII
1b/symbol

Sync:$0D0A

15

SCOPE

1:1

16

SEND CHAR
to TERMINAL

17

F_STEP
18

2*pi

19

300.

bauds
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MUXF MUXFf-domain multiplexer

MUXF
in1

in0

in2

in3

MUXF internal schema

in1

in0

in2

in3

0.5
0.5

gof0

0

in

G_SIN
10000.Hz

gsin0

1

freq

phi

mul0

2
in1

in2

0.5
0.5

gof1

3

in

G_SIN
11000.Hz

gsin1

4

freq

phi

mul1

5
in1

in2

0.5
0.5

gof2

6

in

G_SIN
12000.Hz

gsin2

7

freq

phi

mul2

8
in1

in2

0.5
0.5

gof3

9

in

G_SIN
13000.Hz

gsin3

10

freq

phi

mul3

11
in1

in2

0.5

0.5
wsum20

12
in1

in2

0.5

0.5
wsum21

13
in1

in2

0.5

0.5
wsum22

14
in1

in2
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NANDGATE NANDGATELogic NAND

NAND
in1

in2

CATEGORY: Logic

DESCRIPTION:
Logic NAND
y = (in1 & in2)\

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 BOOL BIT mandatory
name_in2 BOOL BIT mandatory

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

NANDGATE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq

ov

addv0

2
in1

in2

ftobo0

3

in 1

ftobo1

4

in 2

AND

andga0

5
in1

in2

NAND

nandg0

6
in1

in2

T-F -> 0-1

boolt0

7

in 3

T-F -> 0-1

boolt1

8

in 4

SCOPE

1:1

9

sync busy

DA1

DA2

Demo ANDgate, NANDgate

Frequency doubler
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NEGATE NEGATESign inversion y = -x

-1in

CATEGORY: Arithmetic

DESCRIPTION:
Sign inversion y = -x

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

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

NEGATE test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SIN

1000.Hz

gsin0

1

freq 1

phi

-1

negat0

2

in 2
SCOPE

1:1

3

sync busy

DA2DA1

Change signal polarity

Demo Negate
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NOP NOPNo operation

NOP

CATEGORY: Control

DESCRIPTION:
No operation
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NORGATE NORGATELogic NOR function 

NOR
in1

in2

CATEGORY: Logic

DESCRIPTION:
Logic NOR function 
y = (in1 v in2)\

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 BOOL BIT mandatory
name_in2 BOOL BIT mandatory

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

NORGATE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq

ov

addv0

2
in1

in2

ftobo0

3

in 1

ftobo1

4

in 2

OR

or0

5
in1

in2
3

NOR

nor0

6
in1

in2
4

T-F -> 0-1

boolt0

7

in

T-F -> 0-1

boolt1

8

in

SCOPE

1:1

9

sync busy

DA1

DA2

Demo ORgate, NORgate

Frequency doubler
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NOTGATE NOTGATE

NOTin

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

NOTGATE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

saw

1

freq

ov ftobo0

2

in 1

NOT

not

3

in 2

T-F -> 0-1

boolt2

4

in

T-F -> 0-1

boolt3

5

in

SCOPE

1:1

6

sync busy

DA1

DA2

Demo NOTgate
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NXORGATE NXORGATELogic NXOR function 

NXOR
in1

in2

CATEGORY: Logic

DESCRIPTION:
Logic NXOR function 
y = (in1\ v in2) & (in1 v in2\)

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 BOOL BIT mandatory
name_in2 BOOL BIT mandatory

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

NXORGATE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq

ov

addv0

2
in1

in2

frtobo0

3

in 1

ftobo1

4

in 2

XOR

or0

5
in1

in2
3

NXOR

nor0

6
in1

in2
4

T-F -> 0-1

boolt0

7

in

T-F -> 0-1

boolt1

8

in

SCOPE

1:1

9

sync busy

DA1

DA2

0.5

dt0

Demo XORgate, NXORgate

Frequency doubler
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OFFGAIN OFFGAINOffset and gain:

in

CATEGORY: Arithmetic

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

PARAMETERS:
Parameter: Default values:
offset 0.5
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

OFFGAIN test program

SAMPLE
AD - DA

Fs =1e5Hz

0

OSCILLATOR
100.Hz

oscpq0

1

1

x²

squar0

2

in

-0.5
2.0

offga0

3

in 2
x²

squar1

4

in

-0.5
2.0

offga1

5

in 3
x²

squar2

6

in

-0.5
2.0

offga2

7

in 4

SCOPE

1:1

8

sync busy

x²

squar3

9

in

-0.5
2.0

offga3

10

in 5
x²

squar4

11

in

-0.5
2.0

offga4

12

in 6
x²

squar5

13

in

-0.5
2.0

offga5

14

in 7

DA1

DA2

Demo offgain 
Sinewave frequency multiplication

Frequency multiplication by 2^n  (sine wave).
The relation: cos(2wt) = 2*(cos²(wt)-0.5) is 
implemented by blocks square followed by offgain 

100Hz

200Hz
400Hz 800Hz

1600Hz 3200Hz 6400Hz

Note:
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. 
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ORGATE ORGATELogic OR function 

OR
in1

in2

CATEGORY: Logic

DESCRIPTION:
Logic OR function 
y = in1 v in2

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 BOOL BIT mandatory
name_in2 BOOL BIT mandatory

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

ORGATE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq

ov

addv0

2
in1

in2

ftobo0

3

in 1

ftobo1

4

in 2

OR

or0

5
in1

in2
3

NOR

nor0

6
in1

in2
4

T-F -> 0-1

boolt0

7

in

T-F -> 0-1

boolt1

8

in

SCOPE

1:1

9

sync busy

DA1

DA2

Demo ORgate, NORgate

Frequency doubler
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OSC OSCHigh purity sine oscillator

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

OSC test program

SPECTRUM
Fs=1e5

512point FFT
mode=dB

0

in 1

OSCILLATOR
10000.Hz

block0

1
SCOPE

1:1

2

sync busyDA1

DA2

Demo OSC

Spectrum shows sine purity
(Many harmonics would appear 
if osc replaced by g_sin)
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OSCIQ OSCIQSinusoidal phase quadrature oscillator

SinCos Oscillator
F=Hz

re

im

CATEGORY: Generators

DESCRIPTION:
Sinusoidal 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

OSCIQ test program

SAMPLE
AD - DA

Fs =1e5Hz

0
SinCos Oscillator

F=1000.Hz

osciq0

1

1
re

im

SCOPE

1:1

2

sync busyDA

Demo OSCIQ
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OSCIQ internal schema

re

im
mult0

0
in1

in2

re

im

-1.0

dt0

0

dt1

1.0000005,2*%0/actual_fs,p

dt2



OUT_L OUT_LCodec output Left

Out L

CATEGORY: Audio

DESCRIPTION:
Codec output Left
Digital to Analog Converter input

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

ATTRIBUTES
Non executable, Unique, 
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OUT_R OUT_RCodec output Right

Out R

CATEGORY: Audio

DESCRIPTION:
Codec output Right
Digital to Analog Converter input

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

ATTRIBUTES
Non executable, Unique, 
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PAN PANPanoramic 

PAN
in1

in2

k

CATEGORY: Audio

DESCRIPTION:
Panoramic 
y = (x1+x2)/2 + k(x1-x2)/2  
y=in1 if k=1     y=(in1+in2)/2 if k=0     y=in2 if k=-1

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in2 FRACT WORD mandatory
name_k FRACT WORD mandatory

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

PAN test program

CODEC
Fs=8kHz
Input: line

0

G_SIN
330.Hz

gsaw0

1

freq 1

phi

G_SIN
220.Hz

gsin0

2

freq 2

phi

G_TRI

nco
0.1Hz

gtri0

3

3

saw

freq

PAN

block0

4
in1

in2

k

4

SCOPE

1:1

5

sync busy

Out L

Out R

Demo PAN

Slow triangle controls relative proportion 
of 2 input signals
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PEAK PEAKGet peak value of input 

PEAKin

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

PEAK test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SIN

3000.Hz

sine

1

freq 1

phi

G_TRI

nco
200.Hz

triangle

2

2

saw

freq
product

3
in1

in2
3 PEAK

envelope

4

in 4
SCOPE

1:1

5

sync busy

DA1 DA2
Demo peak
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PIANO PIANO

PIANOin
ck

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

PIANO test program

CODEC
Fs=48kHz
Input: line

0

KeyBoard

1

rdy
PIANO

block0

2

in
ck

1

SCOPE

1:1

3

sync busy

Out L

Out R

DEMO Piano polyphonique 
(max 10 notes simultanées)

Les touches ZE TYU OP correspondent à
 DO# RE#  FA# SOL# LA#   DO# RE# 
Les touches QSDFGHJKLM correspondent à 
DO RE MI FA SOL  LA  SI DO RE  MI
(Même disposition qu'un vrai piano)

NB: Ouvrir le TERMINAL et le garder actif pour pianoter
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PLOTTER PLOTTERSlow signal plotter

PLOTTERy1_x

y2

u_out

start_in start_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
X_Y1 max 1.0
X_Y1 min -1.0
X_Y1 unit _
Y2 max 1.0
Y2 min -1.0
Y2 unit _
Uout_Mode Fractional,Frequency_Linear,Frequency_Geometric
Uout_max 1.0
Uout_min -1.0
Uout_Unit _

INPUTS
Name: Data Type: Data Struct: Connection:
name_y1_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, 

PLOTTER test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SQUARE
0.05Hz

grect0

1

freq

phase negedge
0.5

gain0

2

in

TIMERF

F=100.Hz

timerf0

3

freq

IIR2 lp
f=0.01Fs/2 q=2.

lp2a0

4

in
if_c

PLOTTER

5
y1_x

y2

u_out

start_in start_out

DEMO1   PLOTTER 
Mise en oeuvre d'un Second Ordre 
à grande constante de temps,
enregistrement de la réponse sur table tarçante

On exécute l'algorithme de filtrage à Fe=100Hz,
ce qui donne lieu à des coefficients corrects
Attention toutefois à respecter la condition de Shannon 
sur l'échantillonnage

Avec Fe=100kHz, les coefficients d'un filtre passe-bas coupant à 0,5Hz 
sont <à 10^-10 au numérateur donc non représentables en 24 bits

FIBULA-G Blocks Reference 197



POLY POLYReal Polynomial function

POLY
coeffs

in

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

POLY test program

SAMPLE
AD - DA

Fs =1e5Hz

0

POLY

poly1

1
coeffs

in 2
G_SAW
300.Hz

gsaw0

2

freq 1

ov

SCOPE

1:1

3

sync busy
DA1

coefficients (4x1)

Demo POLY

Polynomial function
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POS POSDiode function: if x > 0 then y = x  else y = 0

POS
in

CATEGORY: Non linear

DESCRIPTION:
Diode function: if x > 0 then y = x  else y = 0

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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QUANT QUANTQuantize data to n bits

QUANT

N=bits
in

CATEGORY: Non linear

DESCRIPTION:
Quantize data to n bits

PARAMETERS:
Parameter: Default values:
bits 3
Approx: rnd/exss/deflt r,e,d

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

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

QUANT test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SIN
500.Hz

s

1

freq 1

phi

QUANT

N=6bits
q

2

in 2

1.0

-1.0
d

3
in1

in2
3

SCOPE

1:1

4

sync busy

DA1 DA2

Demo quantize
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RCPULSE RCPULSERaised Cosine Pulse shaper

RCPULSE
Bauds=
Alpha=

in

ckd
u

CATEGORY: Telecom

DESCRIPTION:
Raised Cosine Pulse shaper
Alpha=0 -> rect spectrum -> Sinc pulse
Alpha=1 -> Hann spectrum -> shortest pulse
Length= pulse duration (symbol periods)

PARAMETERS:
Parameter: Default values:
Bauds: 1000.
Alpha: 0.5
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

RCPULSE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

ASCII Source
Text file:

"pierre.txt"

gascii0

1

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

2

in
bck

sck
1

rdy

req

RCPULSE
Bauds=1000.

Alpha=1.

rcplse0

3

in

2
ckd

u

3 CHAN_RINGING

channel

4

in

CLOCK
restore

F=1000.Hz

rxck0

5

in
d

4
u

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

6

in
ck

5
sampled

rdy

SCOPE

1:1

7

sync busy

SEND CHAR
to TERMINAL

8

in
ck

errorMUX

mux0

9
true

false

cmd

TOGGLE

flatog0

10

in
TIMERF

F=0.5Hz

timerf0

11

freq

DA1 DA2
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RDTABLE RDTABLERead interpolate table

RDTABLEin

table

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 ..)

PARAMETERS:
Parameter: Default values:
Signed or unsigned s,u

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

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

RDTABLE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
500.Hz

osc0

1

freq

ov

RDTABLE

rdtble0

2
in

table

SCOPE

1:1

3

sync busy

DA1

DA2

table (4x2)

1 0

2 1

mem0 (2x1)

Demo RDTABLE

Read and interpolate a table containing 2 columns
Sawtooth scans the table vertically:
Outputs are line 0 for saw = -1 
Outputs are line 3 for saw = +1
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REVERB REVERBAdd reverberation to sound

REVERBin

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

REVERB test program

CODEC
Fs=48kHz
Input: mic

0

adds0

1
in1

in2

HP1

fc=10.Hz
hp10

2

in REVERB

block0

3

in

In L

In R Out L

Out R

Demo REVERB

Microphone here Loudspeaker here
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RS_FLIPFLOP RS_FLIPFLOPRS flip flop 

S

R

set

rst

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
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RX_AMI RX_AMIAlternate Mark Inversion line decoder

RX_AMIin
ck rdy

CATEGORY: Telecom

DESCRIPTION:
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 normal
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RX_MAN RX_MANManchester line decoder

RX_MANin
ck rdy

CATEGORY: Telecom

DESCRIPTION:
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

RX_MAN test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=2*baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

TX_MAN

txman0

4

in 3
ck

rdy

CLOCK
restore

F=2*baudsHz

rxck0

5

in
d

4
u

RX_MAN

rxman0

6

in 5
ck rdy

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

7

in
ck

sampled

rdy

SCOPE

1:1

8

sync busy

SEND CHAR
to TERMINAL

9

in
ck

error

2000.

bauds

Demo Manchester 
line coding

Note:
Manchester transmitter and receiver 
need a clock frequency double of bauds.
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RX_MAND RX_MANDDifferential Manchester line decoder

RX_MANDin
ck rdy

CATEGORY: Telecom

DESCRIPTION:
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

RX_MAND test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=2*baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

TX_MAND

txmand0

4

in 3
ck

rdy

CLOCK
restore

F=2*baudsHz

rxck0

5

in
d

4
u

RX_MAND

rxmand0

6

in 5
ck rdy

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

7

in
ck

sampled

rdy

SCOPE

1:1

8

sync busy

SEND CHAR
to TERMINAL

9

in
ck

error

2000.

bauds

Demo 
Differential Manchester 
line coding

Note:
Differential Manchester transmitter and receiver 
need clock frequency double of bauds.
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RX_MLT3 RX_MLT3MLT3  line decoder

RX_MLT3in
ck 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

RX_MLT3 test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

RX_MLT3

rxmlt3

4

in
ck

5
rdy

TX_MLT3

txmlt3

5

in 3
ck

CLOCK
restore

F=baudsHz

rxck0

6

in
d

4
u

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

7

in
ck

sampled

rdy

SCOPE

1:1

8

sync busy

SEND CHAR
to TERMINAL

9

in
ck

error

3000.

bauds

Demo MLT3 
line coding
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RX_NRZ RX_NRZNon Return to Zero line decoder

RX_NRZin
ck rdy

CATEGORY: Telecom

DESCRIPTION:
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

RX_NRZ test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

TX_NRZ

txnrz0

4

in 3
ck

RX_NRZ

rxnrz0

5

in
ck

5
rdy

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

6

in
ck

sampled

rdy

SCOPE

1:1

7

sync busy

SEND CHAR
to TERMINAL

8

in
ck

error

CLOCK
restore

F=baudsHz

rxck0

9

in
d

4
u

2000.

bauds

Demo NRZ 
line coding
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RX_NRZI RX_NRZINRZI line decoder

RX_NRZIin
ck rdy

CATEGORY: Telecom

DESCRIPTION:
NRZI 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

RX_NRZI test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

RX_NRZI

rxnrzi0

4

in
ck

5
rdy

TX_NRZI

txnrzi0

5

in 3
ck

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

6

in
ck

sampled

rdy

SCOPE

1:1

7

sync busy

SEND CHAR
to TERMINAL

8

in
ck

error

CLOCK
restore

F=baudsHz

rxck0

9

in
d

4
u

2000.

bauds

Demo NRZI 
line coding
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RX_RZ RX_RZReturn to Zero line decoder

RX_RZin
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

RX_RZ test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=1000.Hz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

TX_RZ

txrz0

4

in 3
ck

RX_RZ

rxrz0

5

in 4
rdy

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

6

in
ck

sampled

rdy

SCOPE

1:1

7

sync busy

SEND CHAR
to TERMINAL

8

in
ck

error

Demo RZ line coding

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

CLOCK
restore
F=Hz

in
d
u

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
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RXCK internal schema

in

d

u

DELAY
(1./(2.*%0))sec

delay1

0

in

del

mul1

1
in1

in2

IIR2 bp
f=%0Hz q=500.

bandpass

2

in EDGE

edge

3

in
u

d

F_STEP

block0

4

in

t

T/2 delay Narrow 
bandpass filter

Transmission line
Rising edge

Clock output 
for scope

Clock restoration circuit



SAMPHOLD SAMPHOLDSample and Hold

S & H
in

sample

CATEGORY: Control

DESCRIPTION:
Sample and Hold
Input may be real or complex 
pos_edge, neg_edge = sample on L to H or H to 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

SAMPHOLD test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SIN
200.Hz

sine

1

freq 1

phi

Periodic Timer

T = 0.0003sec

timerp0

2

cntr

cnt

Periodic Timer

T = 0.001sec

timerp1

3

cntr

cnt

TOGGLE

flatog0

4

in

T-F -> 0-1

flipflop

5

in 2

S & H

smp_posedge

6

in

sample

3

S & H

smp_negedge

7

in

sample

4

S & H

smp_true

8

in

sample

5

SCOPE

1:1

9

sync busy

DA1

DA2

0

dt0

Demo Sample and Hold

Sample on positive  edge  (F->T)

Sample on negative  edge (T->F)

Sample on TRUE
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SCOPE SCOPEMulti Channel Scope 

SCOPE

1:
sync busy

CATEGORY: Instruments

DESCRIPTION:
Multi Channel Scope 

PARAMETERS:
Parameter: Default values:
Decimation factor 1

INPUTS
Name: Data Type: Data Struct: Connection:
name_sync BOOL BIT optional

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

ATTRIBUTES
Unique, 
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SCRAMBLE SCRAMBLEN-bit scrambler

SCRAMBLE

 bit
in
ck rdy

CATEGORY: Telecom

DESCRIPTION:
N-bit scrambler
for equalizing symbol distribution

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
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SDRAM SDRAMInstall SDRAM PortA interface 

SDRAM

DESCRIPTION:
Install SDRAM PortA interface 

ATTRIBUTES
Execute at Init, Unique, 
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SEND_STR SEND_STRSend string 

Send string
to Terminal

send

rdy

CATEGORY: String

DESCRIPTION:
Send string 
to text Terminal

INPUTS
Name: Data Type: Data Struct: Connection:
name STRING WORD mandatory
name_send BOOL BIT mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name_rdy BOOL BIT optional
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SGN SGNSign function y=+1 if x>=0;  y=-1 if x<0

SGN

in

CATEGORY: Non linear

DESCRIPTION:
Sign function y=+1 if x>=0;  y=-1 if x<0

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

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

SGN test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SIN

1000.Hz

sinus

1

freq 1

phi

SGN

sign

2

in 2
SCOPE

1:1

3

sync busy

DA1 DA2

Demo sgn
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SHIFT SHIFTGain by 2^N 

2^in

sh

CATEGORY: Arithmetic

DESCRIPTION:
Gain by 2^N 
if N>0 then left arithmetic shift by N 
else right arithmetic shift by N

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

SHIFT test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SIN
1000.Hz

gsin0

1

freq 1

phi

2^-20

shift0

2

in 2

sh

2^20

shift1

3

in 3

sh

SCOPE

1:1

4

sync busy

DA1

DA2

Demo SHIFT

Shift right by 20 bits then shift left by 20 bits
Result = quantization by default to 4 bits
(20 LSBs are forced to 0)
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SIGMAPHI SIGMAPHIPhase accumulator

Σϕin
if_c

CATEGORY: Telecom

DESCRIPTION:
Phase accumulator

INPUTS
Name: Data Type: Data Struct: Connection:
name_in COMPLEX WORD mandatory
name_if_c BOOL BIT mandatory

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

SIGMAPHI test program

SAMPLE
AD - DA

Fs =1e5Hz

0

Periodic Timer

T = 20samp

timerp0

1

cntr

cnt

addv0

2
in1

in2
1

if

done

F_SINCOS

fsicos0

3

in
2 re

3 im
Σϕ
block0

4

in
if_c

Sin-Cos Gen
F=10.Hz

gsicos0

5
re

freq
im

phi

mult0

6
in1

in2

4 re

5 im

∆ϕ
T

block1

7

in
ck rdy

Argument

α
arg0

8

in
in_re

in_im
6

SCOPE

1:1

9

sync busy

DA1

DA2

0.2

dt0

Demo SIGMAPHI - DELTAPHI

Generate staircase 
phase signal

Convert to complex Accumulate phase Slowly Rotate 
phase

Get phase step Recover staircase signal

This demo shows the art of differential phase coding.
Phase coded transmission over a channel which turns the phase is possible
as long as the rotation change between 2 samples remains small. 
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SIGMAPHI SIGMAPHIPhase accumulator

Σϕin
if_c

SIGMAPHI internal schema

in

if_c

mult0

0
in1

in2

re

im

CNORM
x / |x|

cnorm0

1
re

im
in
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SLOPELIM SLOPELIMSlope limiting filter

SLOPELIMin

CATEGORY: Filters

DESCRIPTION:
Slope limiting filter
for EMI spikes suppression. 

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

SLOPELIM test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SIN
300.Hz

sin

1

freq

phi

G_NOISE

gnoise0

2

FRACT [-1...+1[
to

INT [5...50[

dt

3

in

S & H

samold0

4

in

sample

COUNTER

0-max

count0

5
max

clk
clr

end

rdy

SWITCH

0

m

6

in

cmd

before

7
in1

in2
1

SLOPELIM

after

8

in 2

SCOPE

1:1

9

sync busy

DA1

DA2

Demo SLOPELIM

Random spikes are added to a sinewave. SLOPELIM doesn't totally eliminate the spikes 
but diminishes their energy.

FIBULA-G Blocks Reference222



SNDC SNDCSend char to serial port

SEND CHAR
to TERMINALin

ck

error

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, 
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SNDS SNDSSend string to RS232 port

Send to RS232
in

send rdy

CATEGORY: Control

DESCRIPTION:
Send string to RS232 port

PARAMETERS:
Parameter: Default values:
String name s0

INPUTS
Name: Data Type: Data Struct: Connection:
name_in STRING WORD mandatory
name_send BOOL BIT mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name_rdy BOOL BIT normal
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SPECAN SPECANSpectrum Analyser

SPECTRUM
Fs=

point FFT
mode=

in

CATEGORY: Instruments

DESCRIPTION:
Spectrum Analyser
Real or complex input. Modes Amp, Power and DB
Outputs a periodic scan of spectrum with negative sync pulses
Specan runs in main loop.
Sampled application runs inside Timer0 interrupt.

PARAMETERS:
Parameter: Default values:
Sampling frequency 1e5
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
Highpass ? ac,dc

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, Execute First, Defines: actual_fs

SPECAN test program

SPECTRUM
Fs=1e5

512point FFT
mode=dB

0

in 1

G_TRI

nco
0.003Hz

gtri0

1

saw

freq 0.2
0.2

gof0

2

in

G_SIN
0Fs/2

gsin0

3

freq

phi

SCOPE

1:1

4

sync busy

DA1

DA2
Demo SPECAN

View spectrum of a slowly variable frequency sine wave
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SPECAN_C SPECAN_CSpectrum Analyser

SPECTRUM
CodecFs=kHz

point FFT
mode= 

in

CATEGORY: Audio

DESCRIPTION:
Spectrum Analyser
Includes CODEC I/Os
Real or complex input. Modes Amp, Power and DB
Outputs a periodic scan of spectrum with negative sync pulses
Specan runs in main loop.
Sampled application runs inside CODEC interrupt.

PARAMETERS:
Parameter: Default values:
Fs (kHz) 8,32,48,96
FFT Size 1024,512,256,128,64,32,16,8
Display full,half
Mode db,amp,pow
Windowing ? win,nowin
Highpass ? ac,dc
Input line,mike

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, Execute First, Defines: actual_fs

SPECAN_C test program

SPECTRUM
CodecFs=48kHz

512point FFT
mode=dB mike

0

in 1

adds0

1
in1

in2

HP1

fc=10.Hz
hp10

2

in
10.

gain0

3

in 2

SCOPE

1:1

4

sync busy

LED
1E3

led0

5

G_SIN
1000.Hz

gsin0

6

freq

phi

In L

In R

Out L

Out R

Demo SPECAN_C

Spectrum Analyser
for CODEC synchronized 
application
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SQROOT SQROOTSquare root of input

xin

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

SQROOT test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
300.Hz

saw

1

freq 1

ov

x²

square

2

in 2 x

root

3

in 3
SCOPE

1:1

4

sync busy

DA1 DA2Demo sqroot
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SQUARE SQUARESquare of input

x²
in

CATEGORY: Functions

DESCRIPTION:
Square of input

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

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

SQUARE test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SIN
500.Hz

s

1

freq 1

phi

x²

s2

2

in 2
SCOPE

1:1

3

sync busy

DA1 DA2Demo square
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STOP STOPStop program and return to debugger

STOP

CATEGORY: Control

DESCRIPTION:
Stop program and return to debugger
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STRNH STRNHMatrix to Hex

STRNH
in

strin
strout

CATEGORY: String

DESCRIPTION:
Matrix to Hex
Convert matrix data to a string of hex numbers

PARAMETERS:
Parameter: Default values:
name
1 digits,1,6,msb_pos,1,23,separator,3,spc,cr
ln

INPUTS
Name: Data Type: Data Struct: Connection:
name_in ATRIX Matrix of WORD mandatory
name_strin STRING WORD mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name_strout STRING WORD normal
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SUBS SUBSSubtraction with saturation 

in1

in2

CATEGORY: Arithmetic

DESCRIPTION:
Subtraction with saturation 
Output = in1 - in2

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in2 FRACT WORD mandatory

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

SUBS test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SQUARE
300.Hz

rectangle

1

freq

phase negedge

0.05

reference

2

in

epsilon

3
in1

in2

10.

corrector

4

in 3

IIR2 lp
f=1000.Hz q=0.2

system

5

in

10.

closed_loop

6

in 4
10.

ref

7

in 1

IIR2 lp
f=1000.Hz q=0.2

system_open_loop

8

in
10.

open_loop

9

in 2

SCOPE

1:1

10

sync busy

DA2DA1

Demo subtraction with saturation

Controlled system: 
2nd order system open loop response to square wave
and same system response with feedback
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SUBV SUBVSubtraction modulo +/- 1

in1

in2

CATEGORY: Arithmetic

DESCRIPTION:
Subtraction modulo +/- 1

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in2 FRACT WORD mandatory

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

SUBV test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SIN
1000.Hz

gsin0

1

freq 1

phi
addv0

2
in1

in2
2

T

udelay0

3

in
subv0

4
in1

in2
3

SCOPE

1:1

5

sync busy

DA1

DA2

Demo SUBV

Integrate and derivate in 
overflow arithmetic
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SWITCH SWITCHSwitch.  

SWITCH

0
in

cmd

CATEGORY: Control

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

SWITCH test program

SAMPLE
AD - DA

Fs =1e5Hz

0
SWITCH

0

switch0

1

in

cmd

3

G_SIN
3000.Hz

gsin0

2

freq 1

phi

TIMERF

F=1000.Hz

timerf0

3

freq TOGGLE

flatog0

4

in

T-F -> 0-1

bootof0

5

in 2
SCOPE

1:1

6

sync busy

DA1

Demo SWITCH

FIBULA-G Blocks Reference 233



SYMTOASC SYMTOASCSymbols to ASCII

Symb. to ASCII
b/symbol

Sync:
in
ck

sampled

rdy

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 $0D0A

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

SYMTOASC test program

SAMPLE
AD - DA

Fs =1e5Hz

0

CLOCK
F=100.Hz up

down

gclk0

1

d
u

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck

rdy

req

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

4

in
ck

sampled

rdy

SEND CHAR
to TERMINAL

5

in
ck

error

Demo 
ASCTOSYM - SYMTOASC

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.

Transmitter Receiver

Channel
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TBLR2D TBLR2D2-D Table read and interpolate

TBLR2D
inx

iny

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

TBLR2D test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SAW
1000.Hz

sx

1

freq

ov

G_TRI

nco
0.1Hz

sy

2

saw

freq

TBLR2D

tr

3
inx

iny
1

SCOPE

1:1

4

sync busy

DA1

Morphing between 3 waveforms

Demo tblrd2d
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TBLRD TBLRDTable read and interpolate

Table Read
& Interpolatein

CATEGORY: Functions

DESCRIPTION:
Table read and interpolate

PARAMETERS:
Parameter: Default values:
table atable
Signed/Unsigned inp. s,u

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

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

FIBULA-G Blocks Reference236



TIC TICStart H/W Cycle Counter

START

Chrono

CATEGORY: Timing

DESCRIPTION:
Start H/W Cycle Counter

PARAMETERS:
Parameter: Default values:
Timer # 1,2,0

ATTRIBUTES
Unique, 

TIC test program

SAMPLE
AD - DA

Fs =1e5Hz

0

START

Chrono

1
FIR2

Bandpass FIR
N =700
0-1e4Hz

f

2

in
STOP

Chrono

3

AD1 DA1

Demo tic

Open terminal to see filter execution time in cycles
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TIMERF TIMERFPeriodic Timer defined by a frequency

TIMERF

F=Fs/2
freq

CATEGORY: Timing

DESCRIPTION:
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

TIMERF test program

SAMPLE
AD - DA

Fs =1e5Hz

0

TIMERF

F=2000Hz

timerp0

1

freq TOGGLE

flatog0

2

in T-F -> 0-1

bootof0

3

in DA1

Demo TIMERF

Generate 1000Hz square wave
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TIMERP TIMERPPeriodic Timer

Periodic Timer

T = 

cntr

cnt

CATEGORY: Timing

DESCRIPTION:
Periodic Timer
Sets a flag every N sampling periods

PARAMETERS:
Parameter: Default values:
Period 0.01
Unit sec,samp

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

TIMERP test program

SAMPLE
AD - DA

Fs =1e5Hz

0
Periodic Timer

T = 0.005sec

timerp0

1

cntr

cnt TOGGLE

flatog0

2

in T-F -> 0-1

bootof0

3

in DA1

Demo TIMERP

Generate 100Hz square wave
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TIMERS TIMERSOne shoot Timer.

TIMERS
 

T=
samp

start

cnt

CATEGORY: Timing

DESCRIPTION:
One shoot Timer.
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: Default values:
High busy or high at TO ? hwb,hto
Retriggerable ? retrig,non_retrig
Time 0.01
Unit sec,samp

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

TIMERS test program

SAMPLE
AD - DA

Fs =1e5Hz

0
TIMERS

hwb retrig
T=0.01

sec
timers0

1

2start

cnt

Periodic Timer

T = 100samples

timerp0

2

1

cntr

cnt T-F -> 0-1

bootof0

3

in

G_TRI

nco
0.1Hz

gtri0

4

saw

freq
FRACT [-1...+1[

to
INT [10...90[

fitf2i0

5

in

SCOPE

1:1

6

sync busy

DA1

Demo TIMERS

PWM signal generation
Periodic Timer starts TIMERS every 100 samples
In hwb mode (high while busy) output remains 
true until TimeOut.
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TOC TOCStop Chrono

STOP

Chrono

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

PARAMETERS:
Parameter: Default values:
Timer # 1,2,0
Occurences 10

ATTRIBUTES
Unique, 
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TRANSPOSE TRANSPOSETranspose 

TRANSPOSE
Ratio = 
Size = 

in

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 1.5

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

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

TRANSPOSE test program

CODEC
Fs=48kHz
Input: mic

0

adds0

1
in1

in2

HP1

fc=10.Hz
hp11

2

in

TRANSPOSE
Ratio = 1.5
Size = 1000

reverb0

3

in

In L

In R Out L

Out R

Demo TRANSPOSE

Microphone here

Elevate pitch by a quint Do->Sol

Loudspeaker here
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TRAP TRAPHang here (infinite loop)

TRAP

CATEGORY: Control

DESCRIPTION:
Hang here (infinite loop)
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TRIGD_PULSE TRIGD_PULSETriggered pulse

TRIGD_PULSE
in
ck

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
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TRIGRAMP TRIGRAMPSoftware Triggered Ramp. 

Trigd_Ramp
Start at 

duration =s
trig

CATEGORY: Generators

DESCRIPTION:
Software Triggered Ramp. 
While out not saturated do out=out+delta.
On trig, set output to defined value.

PARAMETERS:
Parameter: Default values:
Start value -1.0
Duration 0.3

INPUTS
Name: Data Type: Data Struct: Connection:
name_trig BOOL BIT mandatory

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT WORD normal
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TTL_IN1 TTL_IN1Digital Input 1

TTL
in1

CATEGORY: Logic

DESCRIPTION:
Digital Input 1
Bool Output reflects state of IRQC pin

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

ATTRIBUTES
Unique, 

TTL_IN1 test program

LED
1E6

led1

0

SAMPLE
AD - DA

Fs =1e5Hz

0

TTL
in1

1

1

TTL
in2

2

2

TTL
out1

3

in

TTL
out2

4

in

SCOPE

1:1

5

sync busy

G_SAW
1000.Hz

gsaw0

6

freq

ov

ftoool0

7
inp

inn
3

ftoool1

8
inp

inn
4

LED
1E4

led0

9

0.5

dt0

-0.5

dt1
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TTL_IN2 TTL_IN2Digital Input 2

TTL
in2

CATEGORY: Logic

DESCRIPTION:
Digital Input 2
Output reflects state of Core1 PC9 pin

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

ATTRIBUTES
Unique, 

TTL_IN2 test program

LED
1E6

led1

0

SAMPLE
AD - DA

Fs =1e5Hz

0

TTL
in1

1

1

TTL
in2

2

2

TTL
out1

3

in

TTL
out2

4

in

SCOPE

1:1

5

sync busy

G_SAW
1000.Hz

gsaw0

6

freq

ov

ftoool0

7
inp

inn
3

ftoool1

8
inp

inn
4

LED
1E4

led0

9

0.5

dt0

-0.5

dt1
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TTL_OUT1 TTL_OUT1Digital output 1

TTL
out1

in

CATEGORY: Logic

DESCRIPTION:
Digital output 1
Output State (Core1, pin PE8) is given by boolean input

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

ATTRIBUTES
Unique, 

TTL_OUT1 test program

LED
1E5

led1

0

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SIN
50.Hz

gsin0

1

freq 1

phi

G_TRI

nco
2500.Hz

gtri0

2

2

saw

freq

frcomp0

3
inp

inn
3 TTL

out1

4

in

SCOPE

1:1

5

sync busy

LED
1E4

led0

6ETD410000
Démo Génération de MLI 
(ou PWM)  sur sortie TTL

Note:
Les sorties TTL ne sont 
accessibles que par le 
coeur1

Programme s'exécutant sur le coeur 1
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TTL_OUT2 TTL_OUT2Digital output 1

TTL
out2

in

CATEGORY: Logic

DESCRIPTION:
Digital output 1
Output State (Core1, pin PE7) is given by boolean input

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

ATTRIBUTES
Unique, 

TTL_OUT2 test program

LED
1E6

led1

0

SAMPLE
AD - DA

Fs =1e5Hz

0

TTL
in1

1

1

TTL
in2

2

2

TTL
out1

3

in

TTL
out2

4

in

SCOPE

1:1

5

sync busy

G_SAW
1000.Hz

gsaw0

6

freq

ov

ftoool0

7
inp

inn
3

ftoool1

8
inp

inn
4

LED
1E4

led0

9

0.5

dt0

-0.5

dt1
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TX_AMI TX_AMIAlternate Mark Inversion line coder

TX_AMIin
ck

CATEGORY: Telecom

DESCRIPTION:
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

TX_AMI test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

RX_AMI

rxami0

4

in
ck

5
rdy

TX_AMI

txami0

5

in 3
ck

CLOCK
restore

F=baudsHz

rxck0

6

in
d

4
u

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

7

in
ck

sampled

rdy

SCOPE

1:1

8

sync busy

SEND CHAR
to TERMINAL

9

in
ck

error

2000.

bauds

Demo AMI 
line coding
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TX_MAN TX_MANManchester line coder

TX_MANin
ck

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

TX_MAN test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=2*baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

TX_MAN

txman0

4

in 3
ck

rdy

CLOCK
restore

F=2*baudsHz

rxck0

5

in
d

4
u

RX_MAN

rxman0

6

in 5
ck rdy

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

7

in
ck

sampled

rdy

SCOPE

1:1

8

sync busy

SEND CHAR
to TERMINAL

9

in
ck

error

2000.

bauds

Demo Manchester 
line coding

Note:
Manchester transmitter and receiver 
need a clock frequency double of bauds.
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TX_MAND TX_MANDDifferential Manchester line coder

TX_MANDin
ck

rdy

CATEGORY: Telecom

DESCRIPTION:
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

TX_MAND test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=2*baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

TX_MAND

txmand0

4

in 3
ck

rdy

CLOCK
restore

F=2*baudsHz

rxck0

5

in
d

4
u

RX_MAND

rxmand0

6

in 5
ck rdy

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

7

in
ck

sampled

rdy

SCOPE

1:1

8

sync busy

SEND CHAR
to TERMINAL

9

in
ck

error

2000.

bauds

Demo 
Differential Manchester 
line coding

Note:
Differential Manchester transmitter and receiver 
need clock frequency double of bauds.
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TX_MLT3 TX_MLT3MLT3  line coder

TX_MLT3in
ck

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

TX_MLT3 test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

RX_MLT3

rxmlt3

4

in
ck

5
rdy

TX_MLT3

txmlt3

5

in 3
ck

CLOCK
restore

F=baudsHz

rxck0

6

in
d

4
u

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

7

in
ck

sampled

rdy

SCOPE

1:1

8

sync busy

SEND CHAR
to TERMINAL

9

in
ck

error

3000.

bauds

Demo MLT3 
line coding
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TX_NRZ TX_NRZNon Return to Zero line coder

TX_NRZin
ck

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

TX_NRZ test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

TX_NRZ

txnrz0

4

in 3
ck

RX_NRZ

rxnrz0

5

in
ck

5
rdy

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

6

in
ck

sampled

rdy

SCOPE

1:1

7

sync busy

SEND CHAR
to TERMINAL

8

in
ck

error

CLOCK
restore

F=baudsHz

rxck0

9

in
d

4
u

2000.

bauds

Demo NRZ 
line coding
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TX_NRZI TX_NRZINRZI line coder

TX_NRZIin
ck

CATEGORY: Telecom

DESCRIPTION:
NRZI 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

TX_NRZI test program

SAMPLE
AD - DA

Fs =1e5Hz

0
CLOCK

F=baudsHz up
down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

RX_NRZI

rxnrzi0

4

in
ck

5
rdy

TX_NRZI

txnrzi0

5

in 3
ck

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

6

in
ck

sampled

rdy

SCOPE

1:1

7

sync busy

SEND CHAR
to TERMINAL

8

in
ck

error

CLOCK
restore

F=baudsHz

rxck0

9

in
d

4
u

2000.

bauds

Demo NRZI 
line coding
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TX_RZ TX_RZReturn to Zero line coder

TX_RZin
ck

CATEGORY: Telecom

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

TX_RZ test program

SAMPLE
AD - DA

Fs =1e5Hz

0CLOCK
F=1000.Hz up

down

gclk0

1

d
u

1

ASCII Source
Text file:

"pierre.txt"

gascii0

2

ck
rdy

ASCII to
Symbols

1bit / symbol

ascsym0

3

in
bck

sck
2

rdy

req

TX_RZ

txrz0

4

in 3
ck

RX_RZ

rxrz0

5

in 4
rdy

Symb. to ASCII
1b/symbol

Sync:$0D0A
symasc0

6

in
ck

sampled

rdy

SCOPE

1:1

7

sync busy

SEND CHAR
to TERMINAL

8

in
ck

error

Demo RZ line coding

Note: Transmitter needs continuous clock signal;
Receiver has no clock input (self clocking code)
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UART UARTstandart UART at 115KBauds

UARTin
send rx_rdy

CATEGORY: String

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 UDELAYUnit delay z^-1

Tin

CATEGORY: Control

DESCRIPTION:
Unit delay z^-1

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

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

UDELAY test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_RECT
1000.Hz

grect0

1

1
duty

freq

T

udelay0

2

in 2

subs0

3
in1

in2
3

SCOPE

1:1

4

sync busyDA1

DA2

Demo UDELAY

Square wave derivation
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UNMAP UNMAPComplex to symbol

UNMAP
in

in_re

in_im

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_qam8,map_qam16

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
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UNSCRAMBLE UNSCRAMBLEUnscrambler

UNSCRAMBLE

 bit
in
ck rdy

CATEGORY: Telecom

DESCRIPTION:
Unscrambler
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
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VECT_POW VECT_POWVector Power

VECT_POWin

CATEGORY: Matrix

DESCRIPTION:
Vector Power
y[i] = average(|x[i]|²)

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
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VECTTOFLOW VECTTOFLOWVector to dataflow

Vector
to dataflow

in

start

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
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WINDOW WINDOWImplement Window

WINDOW

N=

CATEGORY: Matrix

DESCRIPTION:
Implement Window
in X: or Y: memory

PARAMETERS:
Parameter: Default values:
win Triangle,Hann,Hamming,Gauss,Blackman_Harris,Nuttal,Flat_Top
Size 512
Integral 1.0

OUTPUTS
Name: Data Type: Data Struct: Connection:
name FRACT Matrix of WORD normal
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WORDTOBIN WORDTOBINWord to Binary

Word to
Binary String

 Digits

in

str_in
str

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
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WORDTOHEX WORDTOHEXWord to hexadecimal

Word to
Hex String

 Digits

in

str_in
str

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

FIBULA-G Blocks Reference 265



WR_2DA WR_2DAWrite to Double DA

WR_2DA

DESCRIPTION:
Write to Double DA

PARAMETERS:
Parameter: Default values:
Fs (Hz) 1E5

ATTRIBUTES
Unique, Execute First, Defines: actual_fs

FIBULA-G Blocks Reference266



WSUM2 WSUM2Weighted sum of 2 inputs:

in1

in2

CATEGORY: Arithmetic

DESCRIPTION:
Weighted sum of 2 inputs:
y = g1*in1 + g2*in2
-1.0 <= g1,g2 <= +1.0

PARAMETERS:
Parameter: Default values:
gain1 1.0
gain2 1.0

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in2 FRACT WORD mandatory

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

WSUM2 test program

SAMPLE
AD - DA

Fs =1e5Hz

0
G_SIN
300.Hz

sine

1

freq 1

phi
G_TRI

nco
2000.Hz

triangle

2

2

saw

freq

0.7

0.3
weighted_sum

3
in1

in2
3

SCOPE

1:1

4

sync busy

DA1 DA2

Demo 2-input weighted sum (wsum2)

Weighted sum of a 300Hz sine wave and a 2000Hz triangle
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WSUM3 WSUM3Weighted sum of 3 inputs:

in1
in2
in3

CATEGORY: Arithmetic

DESCRIPTION:
Weighted sum of 3 inputs:
y = g1*in1 + g2*in2 + g3*in3
-1 <= g1,g2,g3 <= +1

PARAMETERS:
Parameter: Default values:
gain1 1.0
gain2 1.0
gain3 1.0

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 FRACT WORD mandatory
name_in2 FRACT WORD mandatory
name_in3 FRACT WORD mandatory

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

WSUM3 test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SIN
500.Hz

ac50hz

1

freq

phi

G_TRI

nco
345.Hz

saw1

2

saw

freq

G_GAUSS
0.2 RMS

gnoise0

3

0.3
0.5
0.2

weighted_sum1

4
in1
in2
in3

1

0.9
-0.03
0.1

weighted_sum2

5
in1
in2
in3

2

SCOPE

1:1

6

sync busy

DA1 DA2

Demo wsum3

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.
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XORGATE XORGATELogic Exclusive OR 

XOR
in1

in2

CATEGORY: Logic

DESCRIPTION:
Logic Exclusive OR 
y = (in1 & in2\) v (in1\ & in2)

INPUTS
Name: Data Type: Data Struct: Connection:
name_in1 BOOL BIT mandatory
name_in2 BOOL BIT mandatory

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

XORGATE test program

SAMPLE
AD - DA

Fs =1e5Hz

0

G_SAW
1000.Hz

gsaw0

1

freq

ov

addv0

2
in1

in2

ftobo0

3

in 1

ftobo1

4

in 2

XOR

or0

5
in1

in2
3

NXOR

nor0

6
in1

in2
4

T-F -> 0-1

boolt0

7

in

T-F -> 0-1

boolt1

8

in

SCOPE

1:1

9

sync busy

DA1

DA2

0.5

dt0

Demo XORgate, NXORgate

Frequency doubler
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