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X Add reference to the API wrapper.
apiRoot = 'C:\Progran Files\Audio P
NET. addAssenbly([apiRoot 'Audio

% Creste an in
% have to be v le to work, it just lets us s
apx = AudioPrecision.APT.APX506_Application;
apx.visible = true;

what 's happening).

% Turn off the signal monitors
apx.SignaltonitorsEnabled = false;

% Select the Frequency Response measurement.
apx. Showbleasurement ('Signal Pathl', 'Frequency Response

% Set the generator paramcters. Natlab can only set a property on an
% explicit handle.

gen = apx.FrequencyResponse.Generator;

startFreq = gen.StartFrequency;

startFreq.Unit = '
startFreq.Value = 39;

stopfreg = gen.StopFrequency;

stopFreq.Value = 18006;

levels = gen.Analoglevels;

levels.Unit 5

levels. SetValue(AudioPrecision. APT.Output ChannelIndex. Chl, 1.5);

ance of the spplicstion, and make it visible (it doesn't

LIBRARY ieee;
USE ieee.std_logic_1164.ALL:
ENTITY TestBench IS
END TestBench:
ARCHITECTURE TestBenchArch OF TestBench IS
COMPONENT UnitUnderTest IS
PORT (a, b: IN std_logic:
c: OUT std_logic):
END COMPONENT;
SIGNAL x, y, z: std_logic
BEGIN
ConpToTest: UnitUnderTest PORT MAP (x, vy,
PROCESS
BEGIN
X <= '0'; y <= '1';
WAIT FOR 5 ns;
X <= '1';
WAIT FOR 25 ns;
X <= 10%; yok= 10y
WAIT FOR 10 ns;
X <= 1105
WAIT FOR 20 ns;
X <= '0'; y <=
WAIT FOR 5 ns;
END PROCESS:
END TestBenchirch:

z):
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Error Cost Escalation Through the Project Life Cycle — NASA

* Relative Cost to Fix Software Errors per Life Cycle Phase = =

520
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Qut_data

Out_start flag

Out end flag

Out_valid_flag

b8 R Yagecy: 8-

Out_rdy_flag

boolean D2

boolean D2

boolean D2

boolean D2

boolean D2

source_gen

data_In

start_flag

sfix12 D1
end_flag data_out

valid_flag

iR

rdy_flag

P In_ad_data

o

Out_data_valid

I Bigo

uint16 D1
Qut_right_cnt

boolean [

Out_data

boolean

boolean
Out_right_ind

boolean
Qut_err_ind

% Spectrum Arsiyzer
Fie Took View Simulation Help
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Spectrum
Analyzer

rx_model

Sample Time Legend

s

test_tx_rx

Sample Times for "test tx rx’

Deseription Value
Fixed in Minor Step [0, 1]
1. 0000~

0.02

(period)




. MATLABRY T &

A\
%
]
fim
it

RF Satellite Link

Satellite Downlink Transmitter

ELUE 140000
whoek | |/ \_/‘ ‘\_
T o T
= L,
—_—
wh_dal | '—‘I Epi00iana
wh_we_| ; Y
Wbt | TN
A S —
wh_ick 0 N\
wh_eye | / ._..\\
com_en
W |5 /
| wr F

Ground Station Downlink Receiver
001]

Doppler G Imbalance
TR |

RF _ink Rx

HPA
Nonlineariy
with Optional
Cigital
Predistortion

Constellation Before and

Model
Parameters.

T change parameters as the model is
running, apply the changes fram the Model
Parameters dialog and then apply "Update

Diagram' to the model (ct-d).

Downlink Path

Power Spectrum HPA AM/AM and AMIPM After HPA End to End Constellation
™)
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### Generating view of HDL Coder compatible blocks in Library Browser.
### To restore the Library Browser to the default Simulink wview, enter "hdllib off”.

=. MATLABEH &

> PRIREEST
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28 HDL Coder: Library Browser [T
< 1 B -Es 9 @
HIL Coder

4 HDL Coder
Commonly Used Blocks
Discontinuities
Discrete
HDL Floating Point Operations
HDL Operations
HDL RA
HDL stems
Logic Bit Dperations
Lookup Tables
Math Operations
Model Verification

Model-Wide Utilities
Ports & Subsystems

Attributes

User-Defined Functions

Stateflow
b DSP System Toolbox HDL Support
b Commnications System Toolbox HDL Support
I Vision HDL Toolbox
b HDL Verifier
b LTE HDL Toolbox

Recently Used

)

Commonly

Used Blocks

isc.

H

Model-Wide
Utilities

.
-
#i%)

Sinks

Model
Verification

e

Sources

7]

Discrete

Logic and Bit

> g
ERl FE] S
] (v 1. SR

Subsystems

H

User-Defined
Functions

HDL HDL.
NFP 0OPS

HDL Floating Point HDL Operations

Operations
Lookup Math
Tables Operations
ignal Signal
ttributes Routing

TrfftELR

Dual Port RAM. Dual Rate Dual Port RAM.
FIFO. Simple Dual Port RAM. Simple Port RAM.
Lookup Table (ROM)

= f R AR R

Sine/Cosine. NCO

TR ARIR

Biquad Filter. Channelizer HDL Optimized.
CIC Decimation/Interpolation. FIR filter.
FIR Decimation/Interpolation. LMS Filter.
Raised Cosine Receive/ Transmit Filter

FFT

FET/IFFT

a|bs

SR ROIER

RSRIFRD . HIRFERIF. CRCKE

RLIRER

Convolutional Interleaver/Deinterleaver.
General Multiplexed Interleaver/Deinterleaver

TAHIRER

BPSK. QPSK. M-PSK Modulator/Demodulator.
Rectangular QAM Modulator/ Demodulator

XFHLTEARER
HH AR

Convolutional Interleaver/Deinterleaver.
CRC Encoder/Decoder. Turbo Encoder/Decoder
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boolean boolean 4
dataln dataOut /’
data_In //
Irv_data Ou
’
boolean | v
@—’ startin 7
start_flag Gener Y
Gen
HDL O framo_ona |
boolean
endin
end_flag
(3 )yt o rdy_flag
rdy_flag syn_ena |
boolean -
vah n ‘ﬁ
wvalid_flag m
)y
tDM‘ )
P . . .
seg_cnt
L;
idl_sna C
Qd
In_code_data Chart1
ufix1
I_data
. | anp [
P In_ena
~
~
~
~
ufix1 ~o . Ufixg
Q_data < - Q_data_in rd_addr
P In_addr \\\ R
frame_gen

state

entry.
syn_ena=false;

.

frame_ena=false;
- \\ [rdy_flag==false]

[rdy_flag==true]

rdy_flag==true]

frame_ena=true;

lafter(4096 tick)]

[after( 128 tick)]

syn_ena=false;

try:
syn_ena=false;

pilot,ena=true; pilot_ena=false;

data_ena=true;
idle_ena=false;

idle_ena=fals;
= frame_ena=true;

frame_ena=true;

[after(1024 tick)]

== [seg_cnt<25]

data buffer

. [after( 15104 tick)]

state5

entry
syn_ena=false,
pilot_ena=false
data_ena=false;
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Extract Bits

@ ufix10

In_data

a boolean

In_ena

742

boolean

OR

Ll

(3¢9

ufix?

boolean
NOT

boolean

boolean

Viterbi Decoder

P Rst

»(D)

Out_data

"D

Out_ena

— i
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n boolean

In_data

a boolean

In_ena

1 boolean

boolean boolean
-

boolean

Detector 1

boolean
dataOut @
Out_data
boolean
startOut |————»——
General CRC boolean booleat
Syndromeendout D1 1]
HDL Optimized end_flag
boolean
validout|————————————»(2 )
Out_ena
boolean
err_flag
CRC

CAST Xan
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CAST Xran

\| File

tx_model * -
Edit

Simulink

View Display

Diagram  Simulation Analysis

Code

Tools

Help

P - = - B UE & - = - =
-- Module: rx model
-- Source Path: test_tx_rx/rx model
-- Hierarchy Level: 0
| logic 1164.ALL;
umeric std.ALL;
USE work.rx model pkg.ALL;
ENTITY rx model IS
PORT( clk IN
reset IN
clk enable IN
In_ad_data IHN 0); -- sfixl2
ce_out ouT . H
Gut_right_cnt cuT std_loglc_vector (15 DOWNIOQ 0); -- uintlé
Out_data ouT 1 :
Gut_data_valid ouT
out_right_ind ouT
Cut_err_ind ouT
):
END rx model;
ARCHITECTURE rtl OF rx model IS
—— Component Declarations
CCMPCNENT AD DDC filter
PORT( clk IN std logicy
reset IN std 1
enb IN std 1 H
In_ad data IHN std 1 c_vector (11 DOWNIO 0); -- sfixl2
Gut_real buhuo cuT std 1 c_vector (8 DOWNTIOQ Q); -- sfix9
Out_imag_buhuo ouT std_1 c_vector (8 DOWNTO 0); -- sfix9
Gut_buhuo_ena ouT std_logic;
Out_real_ genzong ouT std_logic_vector (8 DOWNTO 0); -- sfix9
Out_imag_genzong ouT std 1 c_vector (8 DOWNTO Q) -- sfix9
ouT ztd_logic

Out_genzong ena
):
END CCMFOMENT;

| C/C++ Code

ts

ode Cc

ode In
» Wizar

(A ~| &3 -

rx_model_ise
B B xcovx130t-3ff1738

B .ﬂﬁ rx_madel - rtl (rx_modelvhd)

u_AD_DDC filter - AD_DDC _filter - rtl (AD_DDC_filtervhd)

= u_do_buhuo - do_buhuo - rtl (do_buhucwhd)

' - u_write_read_contral - write_read_control - rtl (write_read_control.vhd)
- u_data_ddc - data_ddc - ril (data_ddc.vhd)
[l w_FFT - FFT - rtl (FFTvhd)
- u_multiply_with_PN - multiply_with_PN - rtl (multiply_with_PN.vhd)
[l w_IFFT - IFFT - rtl (IFFTvhd)
- u_complex_abs_square - complex_abs_square - rtl (complex_abs_squarewvhd)
- u_find_max1 - find_maxl - rtl (find_maxl.wvhd)

[ u_genzong_decision - genzong_decision - rtl (genzong_decision.vhd)
. ughase_correct - phase_correct - rtl (phase_correct.\.rhd]

i - u Vlterb| _Decoder - Vlterb| Decoder - rtl (Viterbi_| Decodervhd]

B . u_CRC_dectector - CRC_dectector - ril (CRC_dectectorvhd)

- u_delete zeros - delete_zeros - rtl (delete_zeros.whd)

- u_CRC Detector_1 - alphaCRC_Detector_1 - rtl (alphaCRC_Detector_lwvhd)
u_right_frame_cnt - right_frame_cnt - rtl (right_frame_cntwhd)

E clock_constraint.ucf
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