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o IRIEGIMEZEER
TIO=9D

- EXR(Q)ZESR
TIO=9D

m(t)

m(t)

pEEPe L

V(t)=R(t) cos[,t+ A1)

A—RAVKER RF FlE_ﬂﬁ _____
i |

R ! R !

| - |

| I

R—R/N\UK | :
fEemE ! |

|- |

: cos(wt) :

an_o— :

:' M cos[a,t+&(t)] :

i I

R—Z/N\UREIB

R—Z/I\UR

fE5 s

Rt =/X* () +y* (1)

X(f)=R(t) cos&t)
Y(O=R(t) sin&t)

V(t)=x(t) cos(ayt) - y(t) sin(wt)
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EHRAN R(t) o(t) x(t) V() s

m(t)=p sin(2rf,.t)

AM Ac[1+m(t)] 0 A[1+m(t)] 0 L« THE
Fo: TR R

PM A, D,m(t) Acos[D,m(t)] Asin[D,m(1)] D, fi#81R# [rad/V]

FM A, D[ moro | 4 o D, moto]| asinl D, merio e

2 2 o my (1) -
am A @O+ my (1) A Admi(t) Ayt =

QM: B3 % Quadrature Modulation
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I7—% » DAC > LPF > |
Q7 —% » DAC > LPF > Q
IQ7T—42L>2 DACL Y IQEHERE
- 8191 s 16383 e Ve EH(+) ZLRT—IL
. S 8191 e oV
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IQT—432L Y

«  MG3700A#EIZI/Q DAC RMSE1157~1634 A TRIESNFE T,
» HDLARIZORE—H/8T—RMS/T—)&EELI-FETESDAC RMS
&
» MG3700ATARAFLA LTHRAETES /-0 RMS/AT—

78.27 dB = 20log,, V8191

" 67.28 dB ~ 2010g,, V16347 +1634°
\, 64.28dB ~20log, V1157 +1157°
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T—3I74IL YA X

o T=AITFAI(WA)IER—R/N\URAEY [CA—FENFET, FHAEUY
AXDNT—BIT7AIHAXIZHE LW EEZEKRLET,
o R=ZNUFREBIEHTILAMSHEYET 1T ILIZ4N\1 212D
F9,
» IQT—3+X—hT—42=1KEHTIL
14E vk | 4wk 4131k (32EwH)
14Ewk Q

Frab
I, Q (,¥—H1, ¥—Hh2, ¥—H3, RFF—+T5%)

m lata MATUAB WLAN.csv ©

E) 77 bE| FED F 0 FAT BRO v-AD F-5D koW AIFE - le|x)
DEeds R Y § RS -/& = &2 ™. -3
Arial - B LU |EESE X E EHIOAC Y
c1 | =
YT oG U—H T ILIFY) Fs: A B Ii‘ D E F &
HzTRENDH L T RS ® ERETPRET .
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— C/C++, VB, LabView, %é&

- EFITIE MATLABZERL., 7B ST IVEM-T7MIILERLET
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_EIFTEMTY,

HEXRWLT7FOSERARE— L
»  RIEZEER (AM)
»  RIKBER (FM)
» IFEZEER (PM)

Q < Q
LR (%)
AM u=VplAc FM
ARE
Ve Vb [rad/s]
Eiur sl .
AE
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Amplitude [V]

Amplitude [V]

AM
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15

1 |

ZEEARE 1280 [%]
05
TR R()
0 .
s(t) WERES
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1 15
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AM OG5 S225 44

« |I= x(t) = Ac[1+m(t)] = 1+u sin(2rf f)
. Q= y(t) =0
« Ac: Fv T ESRE =1
. w THE = TRESE—/F NI TIESE—Y (RiB)

clear all, close all, clc
D <) Gommand Window FEX

IriE) REE FHE FAORID DR ANTH

fm=1; % Modulating frequency [kHz]
Depth = 0.8; % Modulating depth file_nane
CSVfile = 'AM1kHzDepth80%.csv' AMIKHZDemthOOX. cov

Fs =

DataPoints = 1000;

Fs = fm*DataPoints % Sampling rate [kHz] ™
t = 0:DataPoints-1;

| = 1+Depth*sin(2*pi*fm*t/DataPoints);
Q = zeros(1,DataPoints);

data =[I'Q";

csvwrite(CSVfile,data); #{Convert

[AMIKHzDepthE0Rcsy 3 Fisference
Wavefarm Pattern parameters
* Sampling Rats: [1000 2 v|: ¥ Normalizing
MGET00 (o MS263:)

Low pass fiter: [auto ~ RMS Value: Peak Value

Memory Option: [ithout Option21 (Mamory 512M samples) v | Package: [Gonvert Kiproducer

Unit sy mbok nane: - Spectrum: HNormal 2

Over Sampling: i Data Paints: 000
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t t
Fv7 c(t) s(t) WERES
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FM 84553244

o = x(f) = Acoy D[ oo = cos[f sin(2nf  t)]
« Q= y(t) = Asin D[ meyo = sin[# sin(2rf . 1)]
o Ac: FvUTESIRIE =1
o B EERER = AfIf,,
o Af: E—VRIREUR

D clear all, close all, clc TrAMD WEE FpE FAIRIO Dofmu AMIE
file_nane =
fm=1; % Modulating frequency [kHz]
. . . . FM1kHzDeviat ionb0kHz.csv
Deviation = 50; % Peak frequency deviation [kHz]

CSVfile = 'FM1kHzDeviation50kHz.csv' -

DataPoints = 1000; 1000
Fs = fm*DataPoints % Sampling rate [kHz]

t = 0:DataPoints-1;
| = cos(Deviation/fm*sin(2*pi*fm*t/DataPoints));
Q = sin(Deviation/fm*sin(2*pi*fm*t/DataPoints));

data = [|' Q']’ it Convert :
csvwrite(CSVfile,data); [FIKHEDovatiorbRHe sov Reterence | [FOR =]
[ Ascm
Wy Blar PR eT R ATEIE. s eaa e aaae s > ATz
, Samelne Rt [lo00 L e, | § ¥ Normalzing WO Digizer
MIS269x (to MGIZ00)
MGETO0 (o MS2630
Low pass filter: [Auta = RMS Value: Peak Vakie:
Memory Option: [Without Optien2! (Metmory 512M samples) |  Packags: [Convert Ioproducer
Unit symbok none v Spectrut: Normal =
Over Sampling: i Data Points: [1o00
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Amplitude [V]

PM

ZBES MmO o
15 2 s
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15 3
1]
g 1 :
L (= g
05 c 05 :
5
0 g o
S
o5 | 5 05 |
I
-1 o
5
-1.5 -2

t t
wpy7 0 SO g
1.5
-« ->
i\ N\ N N A\

Amplitude [V]
o
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PM 04553244

x(f) = Ac cos[D, m(t)]
. = y(t) = Ac sm[D m(t)]
* Ac: =\‘——V'J71.=.17¥}E'llm =1
» Dp: E—/{utEiR#

1

= sin[D, sin(2rf .t

clear all, close all, clc

fm=1;

Deviation = 5;

% Modulating frequency [kHz]
% Peak phase deviation [kHz]

= cos[D,, sin(2nf ,1)]

)

<) Gommand Window =3
FAME REE FNNE FARIO Dokl LI

file_nane

PMIkHzDeviat ionfrad. csv

CSVfile = 'PM1kHzDeviation5rad.csv'

Fs =

DataPoints = 1000;
Fs = fm*DataPoints

% Sampling rate [kHz] : b
t = 0:DataPoints-1;
| = cos(Deviation*sin(2*pi*fm*t/DataPoints));

Q = sin(Deviation*sin(2*pi*fm*t/DataPoints));
data =[I'Q7;
csvwrite(CSVfile,data);

Low pass filter

At >

Memory Option: [Without Option21 (Memory 512M samples)

Unit sy mbol:

——

Over Sampling:

] Pockage: [Gonvert Kipraducer

Spectrum:

Normal -
1000

Data Paints:
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AEHLEEFALT. L—FPREDESITERASINET,
— PRF/PRR: 7/\)LR#2Y IR LUK, EE [pps], [pulse/s]
INLAE A [s]: 1/PRF
INJLRIE [s]: LB EAYEBEED
Ta—TaLt [%]: 7 VILRIE/ %)L R B
N—ZLHT=YD73LRE [pulses/burst]
N—RE [s]
IN—REH] [s]
6 EAYRER [s]
INILREEA
f/\“)bxmg .

I

I

AMEB LD

5 E AR
it

1%

IR R T /\)LZ}%I

IN— ZFE IN—Z A
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INVRERR  7Ro3227 46

« |I= x(t)=Ac=1
c Q=yt)=Ac=1
o Ac: FvUTESIRIE =1
* PRF: 700 [pps]
o JNJLAIE: 1 [us]
* Pulses / burst: 18
o IN—RIEHA: 10 [s]

D clear all, close all, clc

PRF =700; % [pps]
PulseWidth = 1E-6; % [s]
PulsesPerBurst = 18; % [pulses/burst]
BurstPeriod = 10; % [s]

CSVfile = 'Pulse700ppsW1us18ppbB10s.csv'
zerofile = 'Pulse700ppsW1us18ppbB10sZero.csv'

Fs = LCM(PRF,1/PulseWidth) % Sampling rate [Hz], LCM: Least Common Multiple
% Number of samples

W = PulseWidth*Fs;

PulseGap = (1/PRF-PulseWidth)*Fs;

Discover What's Possible™ Slide 27 /l n rl tsu
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INVRERR 7Ry 3227 46

| = [ ones(1,W+2) zeros(1,PulseGap-2) |;
’ RF gate flag \ Q = [ ones(1,W+2) zeros(1,PulseGap-2) ];
_ - RFgateFlag = [ zeros(1,1) ones(1,W) zeros(1,PulseGap) ;

Burst = [ zeros(1,1) ones(1,W) |;
for n = 2:PulsesPerBurst
I =[ 1 ones(1,W+2) zeros(1,PulseGap-2) ];
Q =[Q ones(1,W+2) zeros(1,PulseGap-2) I;
Burst = [ Burst ones(1,PulseGap+W) J;
if n == PulsesPerBurst
RFgateFlag = [ RFgateFlag ones(1,W) zeros(1,PulseGap-1) ;

else
RFgateFlag = [ RFgateFlag ones(1,W) zeros(1,PulseGap) J;
end
end
Marker1 = [ Burst zeros(1,PulseGap-1) ; % Burst
Marker2 = RFgateFlag; % Pulse
Marker3 = RFgateFlag; % Pulse

data = [I' Q" Marker1' Marker2' Marker3' RFgateFlag'];
csvwrite(CSVfile,data);

BurstGapPulseLength = PRF*BurstPeriod-PulsesPerBurst;

zero = zeros(1,Fs/PRF); % samples/pulse

zerodata = [zero' zero' zero' zero' zero' zero';

csvwrite(zerofile,zerodata);

zerofileMultiple = PRF*BurstPeriod-PulsesPerBurst % Pulse length in Burst gap
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anj

: 7°|:|’7“55>’7“15|J

CEvfile =
<

PulseT00ppsiiusi8ppbBllsec. csv

zerofile =

<

Pulsel00ppsWiusiBprbBl0sacZero. osv

o fRYURL
: R
v v
[5|[%) | #/Convert
[Pulse700ppsWTus18ppbE1DsZaro cov Fisference

1 ASCIT

P Waveform Pattern parameters ison
. ASGDE ASC]E

5387 N P Sampling Rate: |7 MHz v ¥ Normalizing MS268x Digitizer Sampling Rate: |7 MHz | ¥ MNormalizing MS289x Digitizer

MS268 (to MG3700) MS269x (ta MG3T00)

MGE?00 (o MS263:)

MG3700 (to MS26Gx)
> Lon pass filter [Autg = RMS Value Peak Value Low pass fiter: [Auta v RMS Value Peak Vale

i Gonvert

[Pulse700pps¥lusTBpRb Bl Ds oav Reference

Wiaveform Pattern parameters

7000000

[Ascm

[ascm
zerof i lelultiple =

Merary Optior: | Without Option21 (Memery 512M samples! =] Packsge: [Convert Kproducer Memory Option: |Without OptionZ1 (Memory 512M samples) v | Package: [Convert Koproducer

Unit symbal nane 2 Spectrum Normal ~ Unit symbal nane: - Spectrum Normal -
Over Sampline: i Data Paints: 180000 Over Gampline: n Data Paints: 10000

Gomment Line 1:  [PRF 700 [ops] Pulse width 1 fus]

Comment Ling 1:  [PRF 100 [pps], Pulse width T [us],

Comment Line 2 [18 lpulse/burstl

Comrment Line 2= [18 ulse/burst]

Gomment Line 3 [Burst period 10 s

Gomment Line 3 [Burst period 10 [s]

[~ Detail File:

I~ Detail File:

[rsisss |

v Marker Name Marker 1 Name:  |Burst Marker 2 Name:  |Pulee [v Marker Name Marker 1 Name:  [Burst Marker 2 Name:  |Pulse
Marker 3 Name:  [Fulse Marker 3 Name: ~ [Pulse

I~ Burst Setting

Frame Length

™ Burst Setting Dete point
o cointz

Frame Length: Frame lenath

Waveform
= Data poins §Framalen
Gap Leneth Gap Leneth Patarn (AR ta | n = Daiapoinis fFramelength
Output
r r |
— signa — —
Gaplengh Gap lergth Gap lengh
RF On/Off Threshokd % RF On/0ff Threshold %
Minimum RF Gats Length ’— Frame lengh  Frame length Framelength  Frame length

Winimum RF Gate Length [T Frame lengh  Frame length Framelength  Frame lenath

Convert Exit Gonvert Exit

Discover What's Possible™
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JrME) WEE FIBIE FaskID) SO ATE s/ /7- Z 77/{)[,&&&

CS¥file =

on

PulseT00ppsiiusi8ppbBllsec. csv

zerofile =

Pulsel00ppsWiusiBprbBl0sacZero. osv

ILAVM TILAVR2 #RYRL

7000000

zerof i leMultiple =

5882
ks
ent] Source| Fackage/ Pattem Name Love| [Element|Level [dB]|Repeat Gount
PC G¥Program O £l anvert¥Diat: | oo 1
PG G¥Program [} d ohvertéDat
8 £l
9 9
10 10
| Ll S
Add Pattern Add Pattern
Source Package/Pattern Source Package/Pattern

Frequency Offset MHz  Timing Offset Sample Frequency Offset MHz  Timing Offset Sample
Sequence Repeat Mode Sequence Repeat Mode
[ Convert Ioproducer Packaee Corvert producer

@ Repeat  Repeat
¢ Single  Single
Comment  [FRF 700 (pps), Pulse width 1 [us], 18 [pulses/burst), Eurst period 10 [sec) Camment

PRF 700 [pp] Pulse width 1 [us] 18 [pulsss/burst], Burst period 10 [sec]

Open File Exit Open File Exit
Discover What's Possible™
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INIVAFY—TER 70553254

° | = X(t) = 4, cos ij:wm(a)da 3 TS
. Q= y(t) = 4, sin D,,Lom(a)_da ) 5 ) /
o Ac: Fv)TIESIRIE = 1 w0 50,0
* PRF: 2000 [pps] B
o JNLAIE: 20 [ps] j .
e Pulses / burst: 20 0 20 40 60 80 100
% of time (of width pulse)
D clear all, close all, clc
PW = 20; % Pulse Width [us]
PRF = 2000; % [pps]
Fpeak = 2.5; % Peak Frequency Deviation [MHZz]
CSVfile = 'RTS6W20us2000pps.csv'
zerofile ='RTS6W20us2000ppsZero.csv'
Fs = Fpeak * 40 % Sampling rate [MHz]

DataPoints = PW * Fs;

(RR—S[2D5<)

Discover What's Possible™
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RF gate flag

l[e]

BFIR—DM5DDK)

t = 0:DataPoints;

dPhi = 2*pi*(-Fpeak + 2* Fpeak * t/DataPoints)/Fs; % Frequency deviation from -Fpeak to
+Fpeak

Phi = cumsum(dPhi,2); % Comulative Sum

| = cos(Phi);

Q = sin(Phi);

| = [zeros(1,1) | zeros(1,2)];

Q = [zeros(1,1) Q zeros(1,2)];

BurstFlag = ones(1,DataPoints+4);

RFgateFlag = [ones(1,DataPoints+3) zeros(1,1)];

data=[I' Q' BurstFlag' RFgateFlag' RFgateFlag' RFgateFlag']; % Marker1: Burst On/Off
Flag, Marker2&3: RF On/Off Flag
csvwrite(CSVfile,data);

zero = zeros(1,DataPoints+4);
zerodata = [zero' zero' zero' zero' zero' zero');
csvwrite(zerofile,zerodata);

PulsePeriod = Fs * 1E6 / PRF; % Pulse period samples
FramelLength = DataPoints + 4
GapLength = PulsePeriod - DataPoints - 4

Discover What's Possible™
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INVAFY—TE

B AL ~

e REE TiwIE TR0

CS¥file =

<

RTSEW20us2000pps. o5v

zerofile =

H 7 IZI7 5:/7 151

A

J

RTSBWZ0us2000ppsZero. csv

P

BUSEL

v
Fs = -
A Gonvert
1 RTS6W20u52000; [ascm
Us2000pE 65 Reference
I
Wavetorm Pattem parameters ASCI
FrameLeneth * CI3
ramelene P Samplng Rats: [0 [MHex| R Normalicing MS269x Digitizer
MS263:x (o MGIT00)
2004 MGA700 fho MS260:)
Lo pass filter: [futo = RMS Value Peak Ualue
GapLensth = Metmory Option: [Without OptionZ1 Memory 612M samples) x| Packsge: [DFS
47498 Unit symbal rone 2 Spectrum Normal -
55 Over Sampling: 40 Data Points: 2004
Gomment Line 1: [Pulse widih 20 us], PRF 2000 [pps]
Comment Linez |
Gomment Line 3 |
I~ Detail File: [
v Marker Name Marker 1 Name: ~ [Burst Marker 2 Name: ~ |[Pulse
Marker 3 Name:  [Fulse
¥ Burst Setting
P Frame Length oo
P Gup Leneth 47996
r
-— —
Gap lergth Gap lengh
RF On/0ff Threshold %
Minimum RF Gats Length ’— Frame lengh  Frame length Frame length  Frame length
Convert Exit

BYEL

RTSEW20Us 20000 Zern o5 Reference | [ASCIN
ASCIT
Wavefrm Pattern parameters Asor

Sampling Rate: [100 MHz x| ¥ Mormalizing
Low pass fiter: [Auta v RMS Value

Msmory Optior: |Withaut OptionZ1 (Memory 512M samples) v |

I3
MS289x Digitizer
MS269x (o MGE700)
MG3700 (to MS26Gx)
Peak Vale

Package: [DFS

Unit sy mbok hane: hd Spectrum: Normal =
Over Gampline: g Data Points: 2004
Gomiment Lins 1: [Pules width 20 [us], PRF 2000 [ps]
Comment Line 2 |
Gomment Line 3 |
[~ Detail File: [
[# Marker Name Marker 1 Name:  [Burst Marker 2 Name: ~ [Fulse
Marker 3 Name:  [Pulse

[¥ Burst Setting

Frame Length:

Gap Leneth 7506
-
— —
Gep length Gap length
RF On/Off Threshold %
Winimum RF Gate Length [T Fromelengh Framelength  Framelength  Frame lenath

Gonvert Exit
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I:IJ_.l 7 I:I 7\\7\/

7 51

= RITTAIVEER

A . A . J ...
: #RYEL

ent| Source| Package/Fattern Name Level | [Element[Level [dE] Repeat Count
PC__|G¥Program Files¥Antitsu Corporation¥loproducer¥oonver t¥Data¥E [SBWeDus2000pps wi 000 20
PC__|C¥Program Filss¥ntitsu Gorporation¥loproducer¥Convert¥Data¥ E TS Welus2000pnsZ i 000 endless
8 8
] g
0 0
L[] o Ly il
Add Pattern Add Pattern
Source Packags/Pattem Source Packags/Pattern

Frequency Offset MHz  Timing Offset Sample

Sequence Repeat Mode

Frequency Offcet MHz  Timing Offeet Sample

Sequence Repeat Mode
Packsee DFS Package DFS

 Repeat & Repeat

 Single  Single
Comment Pulse width 20 [us] PRF 2000 [pps], 20 [pulse/burst] Comment

Pulse width 20 (us), PRF 2000 (pps), 20 (pulsesburs(]

Exit

Cpen File

Exit
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PSK, QAM

o TOBINWERRAF—LIE, —EFMIEIZFr)T7 ORIE. AREELTV
MHEEEL, TOIAR—ZRNUMESEEYET,
» THIATERAF—LIE, Fr)7 OFRIE. BEEE SCAAEERMICE
BLEY,

ERMGTOAINERHRF—L:
» IRIESTRF—A27 (ASK)
— FvUTDIREHLD VRILRIITRIIZEILT S
» RIS IMF—A2% (FSK) !
— ZxTDOREBEHED D URILRIITHRIICEILT S
» PIAETIRF—A2% (PSK)
TA77Loo% LY IhE—412 %5 (DPSK)
— XY UTORENDURILRIITHRIIZEILT S
» EXRIRIEZEH (QAM)
— v )T DRIBECMED S URILRIITREBIZERT D

vommoonptn o Slide 35 /inritsu

PSK, QAM

«  ARETIE. QPSK. n/4DQPSK. 8PSK. 16QAMMD — i filZ~RLE T,

Q
QPSK n/4DQPSK
10

1 80 1010 ogo 080
3A,

1 31 1 %1 0%1 081
AC

100

34, A A, 34, !
1%1 191_Ac 091 081
3A

1”0 190 C 090 0%0
vosroor e e Siide 36 /inritsu




MATLABHY L E LT S:

QPSK

BRI
* g(t) = Aclmi(f)+jimy(D)] = I(H)+Q(f)
© Ac: Fr)T7ESHKIE =1

clear all, close all, clc

Signal Processing Toolbox Fd=1; % Symbol rate [sps]

<4\ Communications Toolbox Fs = 10*Fd;% Oversampling rate

Pd =256; % Symbol points

repetition = 2; % Repetition factor of data
R=0.5; % Rolloff factor for FIR filter

delay = 3; % Filter's group delay
CSVfile="QPSK.csV'

M = 4; % Point signal constellations

SymbolData = randint(Pd,1,M); % Random data [Communications Toolbox]

% Duplicate the symbol data because of waveform phase continuity

DuplicateSymbolData = repmat(SymbolData,repetition,1); % Replicate the symbol
data [Fixed-Point Toolbox]

g = pskmod(DuplicateSymbolData,M,pi/4); % Complex envelop g(t), Initial phase
pi/4 rad [Communications Toolbox]

(RR—T223K)

Discover What's Possible™ Slide 37 /I n rl tsu
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THME RRE Frl) BAD Y-1D 7220 TP W AT

QPSK

FIR—U M5 DDK)

filtering = rcosflt(g,Fd,Fs,'fi/normal’,R,delay); % Filter input signal using FIR filter

DEEa eaN® € 08 80 [Communications Toolbox]

Qu

OversampledData = filtering(Fs*delay*2+1:Fs*delay*2+Fs*Pd); = % Correct filter delay

Scatter plot

data = [real(OversampledData) imag(OversampledData)]; % 1/Q data
csvwrite(CSVfile,data);

scatterplot(OversampledData,1,0,'b-"),hold on,plot(g,'r*'),grid % Signal constellation

7N Wl |- figure % Complex envelop
LA g t_g = 0:Pd*repetition-1; % g(t) symbol number

: Ny t_o = delay:Fd/Fs:delay+Pd-1/Fs; % Oversampled symbol number
subplot(2,1,1),stem(t_g,real(g),r"),hold on,plot(t_o,real(OversampledData)),grid% In-phase

i axis([-1 Pd*repetition+1 round(min(real(g))) round(max(real(g)))])

title('l signal'),xlabel('Symbol'),ylabel('Amplitude")

subplot(2,1,2),stem(t_g,imag(g),'r*"),hold on,plot(t_o,imag(OversampledData)),grid
% Quadrature-phase

axis([-1 Pd*repetition+1 round(min(imag(g))) round(max(imag(g)))])

title('Q signal'),xlabel('Symbol'),ylabel('’Amplitude")
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MG3700A-J-F-11

19



I ADRIPEL S

+ MG3700Al%. ARRDEREBEL. MEAMGIE—ILET . REORERERD)
E—rOEHNEDMDEETERS, BHBLGEIRIMNLTO—ZOVTAIZEYE
ER

. &

HRMEELETOVE—MIBRAIRARIMNL) T O—REH6LET,

Pd = 16 symbol points/;E#; Tl&

——y R m—

SURLT—8E | EEUURLT—4

) Fieure 2 EEX
D RED FTW RHAQ D FbI© sobw wee ~
heds b Aafe (€| 0H 8O

Ennnams
L

o 8 1o 15 20 28 30
Symbol
y Q signal

Isignal

Amplitude

Amplitude
&
&
R AR R -
e

Symbal

BRE : =
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BREIEHR

n/4DQPSK

* g(t) = Aclmi(f)+jimy(D)] = I(H)+Q(f)
© Ac: Fr)T7ESHKRIE =1

MATLABO L E LT :
Signal Processing Toolbox
Communications Toolbox

clear all, close all, clc

Fd=1; % Symbol rate [sps]

Fs = 10"Fd;% Oversampling rate

Pd =256; % Symbol points

repetition = 2; % Repetition factor of data
R=0.5; % Rolloff factor for FIR filter

delay = 3; % Filter's group delay
CSVfile='pi4dDQPSK.csV'

M = 4; % Point signal constellations

SymbolData = randint(Pd,1,M); % Random data [Communications Toolbox]

% Duplicate the symbol data because of waveform phase continuity

DuplicateSymbolData = repmat(SymbolData,repetition,1); % Replicate the symbol
data [Fixed-Point Toolbox]

g = dpskmod(DuplicateSymbolData,M,pi/4); % Complex envelop g(t) using phase
shift pi/4 rad [Communications Toolbox]

(RR—T22IK)
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7ME) REE Fr) FAD Y-bD 7WHIC IO MIE ~
Deds k|QaN® € 0B =50

Scatter plot

In-Phase

n/4DQPSK

FIR—TMM5DDK)

filtering = rcosflt(g,Fd,Fs,'fi/normal’,R,delay); % Filter input signal using FIR filter
[Communications Toolbox]

OversampledData = filtering(Fs*delay*2+1:Fs*delay*2+Fs*Pd); = % Correct filter delay

data = [real(OversampledData) imag(OversampledData)]; % 1/Q data

csvwrite(CSVfile,data);

scatterplot(OversampledData,1,0,'b-"),hold on,plot(g,'r*'),grid % Signal constellation

- figure % Complex envelop

t_g = 0:Pd*repetition-1; % g(t) symbol number
t_o = delay:Fd/Fs:delay+Pd-1/Fs; % Oversampled symbol number
subplot(2,1,1),stem(t_g,real(g),r"),hold on,plot(t_o,real(OversampledData)),grid% In-phase
axis([-1 Pd*repetition+1 min(real(OversampledData)) max(real(OversampledData))])
title('l signal'),xlabel('Symbol'),ylabel('’Amplitude")
subplot(2,1,2),stem(t_g,imag(g),'r*"),hold on,plot(t_o,imag(OversampledData)),grid

% Quadrature-phase
axis([-1 Pd*repetition+1 min(imag(OversampledData)) max(imag(OversampledData))])
title('Q signal'),xlabel('Symbol'),ylabel('’Amplitude’)

Discover What's Possible™
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BREIEHR

8PSK

* g(t) = Aclmi(f)+jimy(D)] = I(H)+Q(f)
© Ac: Fr)T7ESHKRIE =1

MATLABO L E LT :
Signal Processing Toolbox
Communications Toolbox

clear all, close all, clc

Fd=1; % Symbol rate [sps]

Fs = 10"Fd;% Oversampling rate

Pd =256; % Symbol points

repetition = 2; % Repetition factor of data
R=0.5; % Rolloff factor for FIR filter

delay = 3; % Filter's group delay
CSVfile="8PSK.csv'

M =8; % Point signal constellations

SymbolData = randint(Pd,1,M); % Random data [Communications Toolbox]

% Duplicate the symbol data because of waveform phase continuity

DuplicateSymbolData = repmat(SymbolData,repetition,1); % Replicate the symbol
data [Fixed-Point Toolbox]

g = pskmod(DuplicateSymbolData,M); % Complex envelop g(t) [Communications Toolbox]

(RR—=21223K)
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7ME) REE Fr) FAD Y-bD 7WHIC IO MIE ~
Deds k|QaN® € 0B =50

Scatter plot

8PSK

FIR—TMM5DDK)

filtering = rcosflt(g,Fd,Fs,'fi/normal’,R,delay); % Filter input signal using FIR filter
[Communications Toolbox]

OversampledData = filtering(Fs*delay*2+1:Fs*delay*2+Fs*Pd); = % Correct filter delay

data = [real(OversampledData) imag(OversampledData)]; % 1/Q data

csvwrite(CSVfile,data);

scatterplot(OversampledData,1,0,'b-"),hold on,plot(g,'r*'),grid % Signal constellation

- figure % Complex envelop
t_g = 0:Pd*repetition-1; % g(t) symbol number
t_o = delay:Fd/Fs:delay+Pd-1/Fs; % Oversampled symbol number
subplot(2,1,1),stem(t_g,real(g),r"),hold on,plot(t_o,real(OversampledData)),grid% In-phase
axis([-1 Pd*repetition+1 min(real(OversampledData)) max(real(OversampledData))])

title('l signal'),xlabel('Symbol'),ylabel('’Amplitude")
subplot(2,1,2),stem(t_g,imag(g),'r*"),hold on,plot(t_o,imag(OversampledData)),grid

% Quadrature-phase
axis([-1 Pd*repetition+1 min(imag(OversampledData)) max(imag(OversampledData))])
title('Q signal'),xlabel('Symbol'),ylabel('’Amplitude’)
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16QAM

* g(t) = Aclmi(f)+jimy(D)] = I(H)+Q(f)

MATLABO L E LT :
Signal Processing Toolbox
Communications Toolbox

© Ac: Fr)T7ESHKRIE =1

clear all, close all, clc

Fd=1; % Symbol rate [sps]

Fs = 10"Fd;% Oversampling rate

Pd =256; % Symbol points

repetition = 2; % Repetition factor of data
R=0.5; % Rolloff factor for FIR filter

delay = 3; % Filter's group delay
CSVfile="16QAM.csV'

M = 16; % Point signal constellations

SymbolData = randint(Pd,1,M); % Random data [Communications Toolbox]

% Duplicate the symbol data because of waveform phase continuity

DuplicateSymbolData = repmat(SymbolData,repetition,1); % Replicate the symbol
data [Fixed-Point Toolbox]

g = pskmod(DuplicateSymbolData,M); % Complex envelop g(t) [Communications Toolbox]

(RR—=21223K)
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16QAM

1 Seat filtering = rcosflt(g,Fd,Fs,'fi/normal’,R,delay); % Filter input signal using FIR filter
THME REE FTW BAD YLD 70 IR AIH ¥ N .
DEEa eaN® € 08 80 [Communications Toolbox]
OversampledData = filtering(Fs*delay*2+1:Fs*delay*2+Fs*Pd); = % Correct filter delay
data = [real(OversampledData) imag(OversampledData)]; % 1/Q data
csvwrite(CSVfile,data);
scatterplot(OversampledData,1,0,'b-"),hold on,plot(g,'r*'),grid % Signal constellation
° figure % Complex envelop

t_g = 0:Pd*repetition-1; % g(t) symbol number
t_o = delay:Fd/Fs:delay+Pd-1/Fs; % Oversampled symbol number
subplot(2,1,1),stem(t_g,real(g),r"),hold on,plot(t_o,real(OversampledData)),grid% In-phase
axis([-1 Pd*repetition+1 min(real(OversampledData)) max(real(OversampledData))])
title('l signal’),xlabel('Symbol'),ylabel('Amplitude’)
subplot(2,1,2),stem(t_g,imag(g),'r*"),hold on,plot(t_o,imag(OversampledData)),grid

% Quadrature-phase
axis([-1 Pd*repetition+1 min(imag(OversampledData)) max(imag(OversampledData))])
title('Q signal'),xlabel('Symbol'),ylabel('Amplitude')

™
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§ Simulink

 —— rsta;:esl —)
«  Simulink&IlX? (input) (output)
»  Simulink®lX, #A4F3IVISATLDETIVIE, V3al— 3y, @BNET
ST=8ODV I T INVTr—I T, BERRERE . T T LR, 1=
[LREDNAT)YRIZBWTET IV EENT =, B OERIE AT LEY
R—rLET,
e YRal—iarvAEv—IiL
» FHEIZ, EANLLETILEEETE. HAVWIBRGFOETILERBLEMT
ZFE T MATLABADT RTODTY—ILIZRRELT IV RL, HEREWMEF
LAMBLUREILTEET,
s ETIAR—RTHASURAY—I
» ETIUVETIX, Simulinkl, FSvy5&FOYTYHOREEZXERALT, 7Oy
DEANTSLDESIBETIVERBETS5-0DCGUIZRELET . BEHD
TOYIFHhREIIAALERTHELTEET,
» ETIVIEERHT, NI AU ERNATYTOEMADT T7O—FEHNT
BETEET,
» ETILDERR. VIaL—TEFT, 32l —2a ERITEBNIELLR
BIED=OIZMATLABT —IAR—RIZANDZENTEFET,

CSV file

SimulinkIZBE3 28I DV TIE. YA N\RYR RT ARV T A FESBL TSN
http://dl.cybernet.co.jp/matlab/support/manual/r2006/toolbox/simulink/index.shtml
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http://dl.cybernet.co.jp/matlab/support/manual/r2006/toolbox/simulink/index.shtml

—_—

Simulink 7

o SimulinkTEXZRIZIDETIILEIVETFERIELET , MATLAB
Command Windowh\ T EIZ7 IR TEET,

) MATLAB i =lalx|
Fle Edt Debug Desktop Window Help
Dﬁ‘v‘%Eﬂﬁlﬁﬂ@|@“cwmms\wurk LIJ
>>

4\ MaATLAB

W simuink

% Desktop Tools
@ web

4y Preferences. .
&) Find Files. ..

&2 Help

»
»
shartcuts »
»
»

4\ start

File Edit Wiew Go Wweb Window Help

Help Mavigator El
-0 ‘ =3 |Flnd\npage o
Praduct fiter: € 41 & Gelecterd| | Select
I Simulink Demos ﬂ Add to Favorites
Corterts | ndex | Ssarch  Demos | Favo

[ Gefting Started with Demos = . . j
L Simulink Demos

| {3 Features Sirmulink is atool for modeling, analyzing, and simulating

(23 General physical and mathematical systemns, including those with
(23 Automnative nonlinear elements and those that make use of continuous
[0 Aerospace & and discrete time |
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Simulink Blockset 7%

« Blocksetld, FEAF THHRETOIIaAL—avD=HIZEKETSNI-E&
FASIimulink7 By  D&EFYTY,

« Iz (£. Communications Blocksetld. BIEY AT LOAVKR—RULD
TANN AN EEZRELIIaAL—FT B=8HIZ, Simulink®27ayo®
AERSA4T5)EHE3RLET , Blocksetld, BIEV AT LVLFEAXRIY
R—R b BIZIXEENHBDTA VL ANER AT LIREERETT
BOIZ/’IBET,

.....

[P

Communications Blockset D7 Oy oL, BIEHES AL
IEEE 802.11a WLANR 22> X —F DI+ ZH LAY DET /L
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Ab—aT—32 —TTH=vY

\'l
11

* Simulink Library Browser

» Math OperationsZ475") (&, —fkDHEBHEET VLT EHTOVI%
BATLWET,

»  SinksZATIVIE. TAVIHPNERRHANNIESHITIOVIEEAT

L‘iTo Iavy

= Bl Simulink - ~
2] Commonly Used Blocks m fbs
2] Continuous
SA4T3Y %] Discontinities Add
2] Discrete
[T simulink Library Browser i J [ JE5 2] Logic and Bit Operations =) Algebraic Constraint
Fie Edt View Help g :Awtu?] Tables
lath Operations
D= A 2] Mode| Verifization Aesinnent
Commonly Used Blacks: simuink/Commony 5] Modsi-Wide Ltifties
Used Blocks 2 Ports & Subsystems Bias

2] Sienal Attributes

) Camplex &
] Signal Routing

o
Magnitude-Angle

Pcu
W Smuink g 2"‘“5 =
2] Commonly Used Blocks ourees [T € .
g Cortinuous 2 User-Defined Functions - Jawvy
] Discontinuies Continuous - 2 Additional Math & Discrete Divids = W Simulink ]
] Discrete BB erospace Blockset - 1] Gommonly Used Blocks D"P““
%] Logic and Bt Operations Discontinuties - Bl ODMA Reference Blockset D Dat Product 2 Continuous
2 Lookup Tables - Bl Gommunicotions Blockset 2 Discontinuiities Floatine Scope
B Math Operations  <fm Discrete i Control System Tookox P~ . 2] Discrete
2] Model Verification s 2] Logic and Bit Operations outt
2] Model-wide Uilties wa| Forts & Subsystems 2] Lookup Tebles
] Forte Syt Logic and Bit Dperations 551 Hath Operations @ 5
orts & Subsystems cape
1] Signal Attributes & Sienal Attributes ] Model Verification
2 Signal Routing Lookup Tables 2 Model-Wide Utilities Stop Simulation
] Sinks . i E Signal Routing 2] Ports & Subsystems
] Sources Math Operafions 2| Signal Attributes
] User-Defined Functions et K 2] Sienal Routing Terminator
2| Additional Math & Discrete Model Veiiication ] Sinks —
B Real-Tims Workshop Ax s 2 Sources To File
W Simuiink Extras Modelwide Utities ::\ ourees 2] User-Defined Functions
W Statefion & 2] Additional Math & Diserete
yetital  User-Detined Functions . W@ Aerospace Blockset
Ports & Subspstems B
4 = - B GDMA Reference Blockset 3 Graph
Ready 7 Additional Math & «+ W Gommunications Blockset
iscrete ontrol System Toolbox
Discret: Gontrol 5 Toolh
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i Complex to Real-Imag

! o
c BRBANESOEMEBEEHEBEH B

— Complex to Real-imag 70v/ 1%, BE/NMNERT—2214FEE®H. SimulinklZ&>THR—
FENDEEDT A TOERRIESEZFTANET . HA RSA—BDHREIZEL T,
ANEESOEHRESW/FITRBHEEALET . EHENE ERBAALRALT—4
BALTTT  ARELTEFRRIESOERIN(AVMILELIFITIEERTHIENTE, ZTDI5
BIFHAETLRALRTORIIHYET  EHEIE., RISTIERHRANEROELK
EEHET AR EREAIANEZROEHREEAET,

E! Block Parameters: Complex to Real-Imag EHE

—Complex to Real-lmag

Output the real and/or imaginary components of the input.

Output:

Sample time [-1 for inherited]:
-1

| oK | Lancel Help Lpply
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Bredu)

it Complex to Real-Imag

o INTHA—A
» HAH

- ZO7avsDOHNERDES , Real and imag (A NEE DEHEEEHEREH 1), Real (

ANDEHEEL N). Imag (AHDEHEEEN)ONTHODEEERLET,
» HUT VR (KL -1)

- YUTIILOBEBREIEELET ., YU ILBREEMER T BIZE. CO/NSA—4% -1 IZHRTE
Lij_o

-1

- TRy Y hitriggered TR T ALIZHWNMES, ZORETIEK. TAVIBZFOH LTI
BEZAAICEGSIN-T Oy 2 M5 (inheritance)hy. F=FBEICK->TIX, HAICHE
HrsnizJ 0y o h 5 (back inheritance)i# &K T 5 K S ICIRELET. TAYIMN
triggered 7L R T LIZH BHI5E. SampleTime/S5 A —2 DHREZFE ZDHREICL TS
LY,
Y—RTOvIICRLTH Y TILHHOBEEEET L. V—AMD2ULEDTAY
Y EEBET HHEIC. SimulinkAFBEL LY > TILEMZ IO vV I2E|Y BTHRRAIC
BHENTEELTLESL, Z0EH, V—RITOvYICHLTH Y TILEBEOMBE %
BELBEWESIZLTLEZEL, IBELEGES. SmulinkZETILEEHRLELZY S I 2
L—3 3 dEEIIT—=0iAve—C%RRFLET,
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To Workspace

o FT—RET—HAR—X[ZEEZHT
— To Workspace 7Oy I&. ANTF—E2ET—HAR—RICEEHLFET, TAvIlE. TDOH
hE BEE 1SS5A—FTRELEENMEL DITHEIHERIZ, ZOHHEESHLET,
BREFEITH—TYb IRTA—FE B ATA—TINERELET,

E! Block Parameters: To Workspace EHE
—To'Workspace

Wwiite input to specified array or structure in MATLAB's main workspace. Data iz not
available until the simulation iz stopped or paused.

=
F

“ariable name:

< IF=lEQ
Limit data points to last:
i
Drecimation:
Jh
Sample time [-1 for inherited):
|
Save format: I Structure < _= Be 5l

™ Log fixed-paint data az a fi object

| Ok | LCancel | Help Lpply

*inf: IEQERAE R IEEEEMRIZ
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To Workspace

» EEH

— ZOATI3 EREIRLT, To Workspace 70v9 TN-RFTEFIELTANZRELET NIE
ADEBSDORTHBLYEIREVEIETT, X IE. AAESH1-D(RIMIL)EIIDIHE.
ERDI—YAR—REFNE ZRTIZHYET . ASNEEH2-DEF(ITINDIEE. T—V R
R—REHF=RTIZHEYET,

— YUTDEIIAGMSN DT EE AREENRAS. AUV, FETHTHEMNIZHEL
TELYYET  ANDNRAFELIERIMNLOBHE . EAAYUTILIFEIIDOITELTHASH
T, EXE B ABIIDEFTH simout THHELET , simout(1,:) (ERFDHTILIZ,
simout(2,:) [F2BB DY FILICRIET HEVLSIKSITHIELET . AAEEHTIDIES.
T—HYZAR—REFIDIFE B DRFTIFIRESNI=H LTI ATOANEEDEIZHIELE
T 1zEZ &, simout BFER DT —HRR—REFID BRI THAHIEEZLS—ERHELTLE
SV, simout(:,:,1) I&, RN YU TILETHANEEDIETY , simout(;,:,2) (F2FEH DY
VTR TOAAEEDETT,

- BEHINET—ADELT—AINEZHINIHHMRAT YT &L, TAVIIRSA—F(ZLoTR
FYFET,

1. T—HRADHIR NSA—RIRESNEZY LT ILEADOEKERLET, P32l —LavTHRES
NERKEULEICT—2mNERSNIBE. V3alb—lav EREERShIz YU TILE
IHTERELET, T2 T RXTIRET 21=0IZIF. inf IZEZRELET .

2. BIBIED7HR INSA—FFRAWNDE NEBDY U TINLIZT—2EESHT IENTEET
SN [EEBIETFHETT, TIAILDORBIZFIIT, TRTOBBRTYIEICT 452
HLET,

3. HUTIER 8SA—ATIK, T—2RENET I T T RIREIRET HIENTEET
o CONTA—AE BERTYTORBARIL THRVWAIERTYTVILN\EERT HI581CF
T TIAHILMEIL -1 T, ZDGEEIE. EQREEZESHITHERETIRIC, EHRIOVY
NOY LT ILEHEBALET,
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To Workspace

- AZERTY T VILNTIE, ar714FaL—3>785 A —4(Configuration Parameters) 4
AT7RTRYIRAD TF—EDA vR—MNIHRKR—F BETROWD HAF TP ay
H. ToWorkspace A Y JIZHATERZF YO FHILT—REERELET, LRI,
BHEOYI2L— 3V EOR—BERSA Y P TT—INEZTHIND L ZHRICT D
DBELHNIE. 22T1F¥aL—3>/85 A —%4 (Configuration Parameters)® 4 7 B 45 R
VY AND IBEENDDHLER 2B, EUBHEORY MLEAALET, To
Workspace 707 X IEERKBDOARY FILTHEY. F0OTOY TINS5 A—F[ZE D
f2I—JRAR—RIZEEHINEZT—H 2LHIRLET,

- YEal—tavd JAavYIRRE Y IPICT—2EEEHLET . 3aL—2avhE T
BOELIF—BELLIGE. TOT 2T —IAR—R[ZEEHIhFEST, TAVIT AT
Uk, TN ESHINLERINBERRLET,
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To Workspace

o INTHA—A

» Eé&%
- FSERET HEIL

» T—HRROHIR
— BESNBANYUTLOBRKE, FIH I inf

» [EEIET794
— TIHILMEA
» BT LB
- TRAFERET LY TILER
» BREIA—<vk
— D=HRR—RIZRFETELI2L—avHADT+— b, TIHILE sk
y BENAT—3%iAToOMELTERER
— ZOA T3 ERIRLT, Simulink Fixed-Point fi 7 7S ELTRE IMNUAE T —4%
MATLABT —9RAR—=RIZOJ LET, 5 THMEA . BE/MEET—4(E double 24T &
LTI9—ORAR—R[zASTEhZET,
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Y2alb—2arT—4% E—J i1

. ERETINEF—TL
« Communications Blockset ~JL
> Examples in Documentation
> Digital Modulation
> DQPSK Signal Constellation Points and Transitions
— open('/MATLAB701/help/toolbox/commblks/commblks_examples/doc_dqgpsk_plot.mdl')

« ETI)LIZDQPSKZERHSERA—Z/\URTOv O HETOvkLEST, A
A—UEDQPSKIEB OV RAL— a3V TEIUURILDLRD U URILE

THOEBZRLEY,
LR [
Random | DOFSK L %E:; : @
Integer o
Complexto X Graph
Random-Integer DAFPSK Real-lmag
Generator tdadulator
. R Baseband
) ] - ETIOEFTETOY FEEYELET, TOy ~EBDAPSKaAYRAL—aviRA U b
BOBBEMLET. \
0s — DQPSKZERBAR—RNY RFTOVIDTIAIL b+ ATy b IS A= pid 75

DT, FAY MMEn/ADQPSKERZRMLET

¥ Axis
o

-1 05 a ns 1
K Axis
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HMLE REER FrEW W

Communications Blockset {5l D#R&E

[T Simulink Library Browser (A1)

0= = d |

= B Simulink

2] Gommonly Used Blocks

1] Gontinuous

2 Discontinuities

1] Discrets

2] Logic and Bit Cperations

2 Lookip Tables

] Math Operations

2] Madel Verification

2] Model-iide Utilities

2] Ports & Stbsystems

2] Sienal Attributes

2| Signal Routing

1] Binks

%] Sources

2 User-Defined Functions

- 2 Additional Math & Discrete

# W Aerospace Blockset
= Bl GOMA Reference Blockset
+ B Communications Blockset
< >
L7

To Workspace: #iE & EE5I. HELIEHTANEMATLAB) 3= 127 AL BERD £
T T LR T S - B BT BETH AR 2k,

~

[— |visalay

Floating Scope

=]
B
G our
@ Soope
. Stop Simulation
Terminator

To File

¥ Graph

doc_dgpsk plot

LE REER FTW 5 BWOQ WD U
O EE& » [ili] Mormal  «| D) ek (3] g%

doc_dgpsk _plo
B wEE

DedS

[=)Block Parameters: To Workspace [ 2] ]

Wiite input to specified amay or structure in MATLAB's main workspace. Data is nat
available unti the simulation is stopped or paused

Random - DAPSK
Integer
Complexto K Graph
Randam-Integer DQPSK Real-Imag
Generator Modulatar
Baseband - -V %
-
-
P R 2
- - - - -
— - ——
[ _ - 0T oded5
—
FSvT&ray 7
B > N
alb—arERE—k
 Toworkspa
i [EEI[ES]
FT Vhal-taE) FRO-LD ALH
G Parameter
N
=) » o0 [ormal v | E e @ & Variable name:

[EE

[D@PSK Signal Constellation Points and Transitions ||

— lorQ

Limit data points ta last

[irt

Random
Integer

Decimation:

DOPSK

.1

—m

Complexto

Generator

71

Fandom-Integer

Sample time [-1 for inherited):

X Graph
DOPSK

Modulatoer

[1

Real-Imag

Save fomat [Stuctue . BL A
I™ Lo fised-point data as a fi ohisct

Baseband o
To'Workspacel
—>
To'Workspace2
100% odeds

oK Cancal | Help | Ay

Discover What's Possible™
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EED

auji

AyINETILIZEMSNAZTNIEEYEE A,
o LARXRIYAUFIRI«ILATOYIIZBET B3I DT

http://www.mathworks.com/access/helpdesk/help/toolbox/commblks/ref/raisedcosinetransmit

rary Browser

IE REE FT H

MG3700ANCDIQETEHKLET HI5E . LAXRIYAUFIRTAILET

D=

normel or square oot raised cozing FIR fiter.

2 Sinks
2 Bources
2] User-Defined Functions
w2 Additional Math & Discrete
4 Wl Aerospace Blocksst
= W GDMA Reference Blockset
= B Gommunications Blockset
2 Ghamels
] Gomm Filters
2 Gomm Sinks
w2 Comm Souwces
2] Equalizers
3] Error Detection and Gorrection
2] Interleawing
a2 Modulation
2| RF Impairments
] Sequence Operations.
2 Source Coding
w2 Synchrenization
] Utility Blocks

Raised Gosine Transmit Filter: Upsampls and fiter the input sienal using 2

The &roup delay is specified as the number of symbol periods between the start of the
fiter respanse and its pesk This delay slsa determines the length ofthe fiter impulse

~

Filter Designs Library Link

Gaussian Filter

Ideal Rectaneular Pulse
Filter

Tntegrate and Dump

Multirate Filters Library
in

Raised Cosine Receive
Filter

Windowed Integrator

filter.html

LARXRIAYAUFIRIAIVAERNCTARNEEETYTHUTILLIANEI T TS

doc_dgpsk_plot *

E REER FTW Mal-have ERNQ LD AT
NEE&S » 00 Hormal = || O i (B &%

[DQPSK Signal Constellation Points and Transitions |

o I LA
Randem DOFSK =
Integer
Complexto| | x¥ Graph
Randem-Integer DAPSK Real-lmag
Generator Modulator
Baseband
ToWorkspacel
ToWorkspace2
e 100% odedh
Syt >
o PrEAN=Dwi Narmal

Raised Cosine
Filter

Discover What's Possible™
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http://www.mathworks.com/access/helpdesk/help/toolbox/commblks/ref/raisedcosinetransmitfilter.html

Il —arT—42 —TJHI2

—{ Transmitter Channel Receiver [—

© EEETIEF TV

« Communications Blockset & ~ leeelkded

> Channel Models and Impairments 7

> Rayleigh Fading Channel / lled

* Fa4)l(channels)IZBE T 25D T
http://www.mathworks.com/access/helpdesk/help/toolbox/commblks/ug/fp62122.html

— BRI — 2T Fr A L(fading channels)IZBE3 5 5E#IZ DLV T
http://www.mathworks.com/access/helpdesk/help/toolbox/comm/ug/a1069449399.html

« ETIIZQPSKZEREE~ADF Yy RILDERAZHBLET,

ZIrayleighfadine

FHE REEO FTW suL-E BRO D A
bhEEd& pon bt fremal ] e @ RED &
) rayleighfading/QPSK Scatter Plot [L]B][K]
I3ME) B(Aes(A) Chemels F0R90) A'E ¥ Rayleigh Fading Channel
Scatter Plot
18
Integer ayleigh Fading Normal
2 . i
= - Baseband
z e
208
. L7 100% oded5
— — o
| - EFLOERFETOY FERYBLET. FOv FEQPSKAVREL—Iav KA ¥ kA
DFvRLOERERLET .
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Communications Blockset TED#RE

HMLE REER FrEW W

0= = d |
Gomplex to Real-Imag: Ahox#. SBEHEHT.

Zlrayleighfading * EEX

BD RED Frl) sal-wE BRO0 VLD WO

- DsEE Yo e | BEBEs REE®

= B Simulink
2] Gommonly Used Blocks
1] Gontinuous
2 Discontinuities
1] Discrets
2] Logic and Bit Cperations
2 Lookip Tables
] Math Operations
2 Madel Verification
2] Model-iide Utilities

Rayleigh Fading Channel

T T F v
EED ‘ H en el N e
Rayleian Fading

Integer

Bi
2] Ports & Subsystems i Randominteger areK Mutipath Raylaigh Raised Cosine e
2] Sienal Attributes Generatar Mogulator Fading Channel Fitter Seatter Plot
Complex to —— Bazeband

] Signal Routing fagnitude=ringle: b e AN EMATLAB0 707 A LB E A £

] Sinks i‘f*\lﬁtﬂﬁf&h.ﬂ PR %

] Sources L _7_12 kY 7_" ___________________ >

2] User-Defined Functions

- 2 Additional Math & Discrete Divids v
4 Bl Aerospace Blocksst : [ |miemay _
3 -
W coma Reference Bloskset D Dt Produst ~
% W Communications Blockset < @ Floating Scope L7 1008 4 odeds
< > [ v -
) o ~
&l Gutl -7

2 Lookup Tables -
2] Math Operations @ Seope P
2] Model Verification P -
2] Model-lWide Utilties Stop Simulat -
2 Ports & Subsystems R Simyiation P
2] Sienal Attrbutes Phe
2] Signal Routing Terminstor Phe
2 Sinks '

2 Sources To File Phe
2] User-Defined Functions i
- 2] Additional Math & Discrete I/ S AR KO

- W Aerospace Blocksst ~Z J7 &kno Jj
- | ODM# Reference Blacksst
- WA Communications Bloskset v
< b3
L7

Y Graph
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Communications Blockset FED#RLE

YRal—avERS—k [iBlock Parameters: To Workspace [7]x]
[l rayleiehfading * = -~ To Warkspa
SIE BED RN shioo® SR vl A “wiite input to specified anay or stiucture in MATLAB's main workspace. Data is nat

available unti the simulation is stopped or paused,

[ = = o > Normal  x || O g (3] 2 BE@E I ®

Rayleigh Fading Channel > jorQ

Limit data points to last,

8 OSR o

Decimation:
[1

T pitinam L

Multipath
Rayleigh Fading

M:;‘;T:\;hcii‘g:‘e?h Sample time [-1 for inherited)
[1
Savafomat [Siuciwe . ACSI] =
I Log fired-paint data as a fi object

Baseband

174 100% joded5
K Lancel Help Apply
B
J|rayleichfadine/QPSK Scatter Plot =] |Figure 1: Scatter. Plot [A=1E3]
IIME) Bh(Axes)(A)  Charnels PR A00'(H) » T BEE Fr00 FAD U-ID TR0 MWD AR ¥
5 Seatter Plot Ded& kaaN® & 08 5O
) Fieure 1: Scatter Plot
Soatter plot — — —
1 T E REE FTW BADQ YLD 7RO GO I ¥
Deds kRaMms | L 0E8 =0
4 05 W
= Multipath
£ —>"| Rayleigh Fading .
o o
% Multipath Rayleigh
e Fading Channel
2 05 05

G5 1 05 0 05 1 5
In-phase Amplitude:

MNormal

Raised Cosine -1
Filter
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« ERETIVEF—T
» Communications Blockset &
> Application-Specific Examples
> |EEE 802.11a WLAN Physical Layer

—

o WISERSIVI—T I %TET S IEEE 802.11a/g WLAN OFDM
24hILLANVETIL,

WHEZ % Communications Toolbox, Communications Blockset, Signal Processing
Blockset, Signal Processing Toolbox

- IVRY—I K 802.11a 74PAILLAY

- FTRTOBABLUVATavnT—4EL—k: 6,9, 12, 18, 24, 36, 48, and 54 Mb/s

— BPSK, QPSK, 16QAM, 64QAM Z 5

- JAT—KRIS—ETE(FEC)a—T 41> (EHAFH(convolutional); a—RL—k 1/2, 2/3, 3/4)

— OFDM #%18: 52 47 ¥+ 7, 4 /340y, 64-pt FFTs, CP (Cyclic Prefix)

- TRALE)—EVY

— PLCP FUF72I Il (2x2 BT b L—=2 G o—r U RELTETIVIE)

— L—/3%{t (equalization)

- E4ETa—T1>% (Viterbi decoding)

- A ITSATT—AL—MERHE

- PEBINTFNRIz—DUTFrRILEOBISERTE

vommonrrr o Side 62 /inritsu

31



Communications Blockset 7

E)wlanB0211a
FLE REE FRW sal-ar@ N0 v-LD o
[ = 4 it Normal  =|| BH i [¥) & REE T ®

[IEEE 802.11a WLAN PHY |

e
OFDM Frames
Mo dulator OF DM
v Rate Bank Symbals
Data source
<BEiEL]

Fppend
Cyelic
Prefix

Multiplex
OFDM Frames

TX Data

..|Equalized power spectrum

PER o Double-click to set | Multipath

Pomer Spactum channel parameters | Channal

Fadet Enor Rate

BER (per packet)

lUnequalized signal

X power spectrum

Demodulator
Bank

Frequency
Domain
Equalizer

Disassemble
OFDM Frames

—
i B ——# signat | 510
Double-cligs to set Eit Fate Wisualization pas,
simulation parametess ene [—] REL
e Double-click to
apen/close
Info [Imagresp—
Double-dliccto apen =D
the help file [leqrespl”>>
L7t E 100% FizedStepDiscrete

SNR Bit rate

- ETIILOETE Signal Visualization (EE5OREAL)TAVIDFT LY YvolE, TAy + &
EYHLET,

vommoonptn o Side 63 /inritsu

Communications Blockset 7FE

=

File Edit Wiew Insert Tools ‘Window Help

lcecda xar/ ppo
TX Data

’—UWUM_MU_WUU—LFUWMMWLWHHWMULFUWLHFUUUWUW_UUWW

3 microzec

NRZ
(Non-Return to Zero)

0
Unequalized signal RX power spectrum (dB)

-2 1 01 2

Equalized signal Equalized power spectrum (dB)

1
BER (per packet)
?gz)iflﬁ 10"
102 ZniGE
-1 10«: PER = 1/50 (2 %)
10°
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Communications Blockset FED#RLE

[ Simulink Library. Brawser

HMLE REER FrEW W

0= = d |
Gomplex to Real-Imag: Ahox#. SBEHEHT.

Elwlan80211a s
E REE FTW Sul-E) FRQe WD WIH

2 Discontinuities

1] Discrets

2] Logic and Bit Cperations
2 Lookip Tables

] Math Operations

Algebraic Constraint

0 Sd& @8 o > emsl -] BEBEe . BEB ®
= Bl Simulnk s o EE 802.11a WLAN PHY
] Gommanly Used Blacks
2] Contiruaus "

ssamie

\arable-Rate
Datasource

odulator
Bank
=

.
<FEE]

Aczignment
2] Mode! Verification g
2] Model-iide Utilities Bias Dot lesidcto et
2] Ports & Subsystems T T channel parameters | Ch
2] Sienal Attributes Complex to ColalETom *‘:‘
2] Signal Routing fagnitude=ringle: :Q;j;ﬁnzﬁm-u“mamw — @
] sinks ﬁ* 9 T - — =y
3 Saurces _ _7_/_’?§I~_El_)j_f L
2] User-Detined Functions 7 Demoduistor 4
51 25] Additional Math & Discrete Divide S
4 Bl Aerospace Blocksst [ |miemay
= Bl GOMA Reference Blockset Dot Product
% B Communications Blackset @ Flnating Scope e o
< > o b Vissaizaion
241 cutl aten paameters Doutle-dik o
2] Lookup Tables open/alose
2] Model Verification ‘he help fils
2] Model-lWide Utilties
2 Ports & Subsystems . Stop Simlation P
] Signal Attributes - 00K
2 Sienal Routing Terminator P
2 Sinks P
2] Sources o File PR
2 User-Defined Functions P
- 2] Additional Math & Discrete S AR KO
- W Aerospace Blocksst ~Z J7 &kno Jj
- | ODM# Reference Blacksst 3 Graph
- WA Communications Bloskset v
< b3
L7

Discover What's Possible™
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Communications Blockset

2alb—avERE—
wlanB0211a *
G FEQ R =D AT
OeE& @B o y s fi Normal ®

TEDwRE

[=)Block Parameters: To Workspace

o 200zt 4T
o 00 T
Y

TR

| E—Y e
s

"
,:ﬁ‘

—To Workspar

('

Wiite input to specified amay or structure in MATLAB's main workspace. Data is nat
available unti the simulation is stopped or paused

ad \ 2

EEE 802.11a WLAN PHY

Assamble
OFBM Frames

Padat Enor Rate

Demodulater

Disassemble
(OFDM Frames

Wariable name:

— jorQ

Limit data poits ta last
[irt

Dacimation:

[1

Sample time -1 for inherited]

[1

Genter 2400 0068 i

Double-clidkto sat
channel paramaters

Savafomat [Siuciwe . ACSI]
I Log fired-paint data as a fi object

To Workspacet

Realmag

To Worksp acez

oK Cancal Help Ay

signal
Double-sldkt set (s | Visualizstion . N R _
(> | e BITE ST —RRIRS Ly
opanicloze
- RBW 300kHz# ATT 10dB
. HKR 2,998 0567z [ 94908 yoo S0k SHT 10-0ns
cublecclickto apen —
the help file Ref Lewel 0.00dBa DET Pos Peak
10dB/ 1 * ] Trace-4|
1 v !
23 100% FixedStepDiscrete M !
(07872 0 Conver [ "l o
[adatacsy o — AscI - ,/1 B U\
Waveform Pattern parameters T : i
Sampling Rate: [20 MHz <] [ Normalizing :
Low pass filter [Auto = RMS Valus: [519 Posk Valus: [7447.2234 ”JWWI |
Memory Optian: [Without Option2] (Memory 512M samples) v |  Package: [MATLAB
Uit symbo: [ample =] Spectrum [Nermal ] :
Over Sampling: |1 Data Foints 12001520 Center 2.400 006Hz Span 60.00HHz

Discover What's Possible™
MG3700A-J-F-11
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J—JAR—RAF—Gt—7

© CSVIFANANT—DAR—RE#HZRET LH-0HIZ. MATLABO <
VR4V FIICTRZANTSIETAY U RZETTEFERT,
» data=[l QJ;
» csvwrite('lQdata.csv',data);

- T—ORR—=R[EMATLABL v & 3 VBT AE JITHEMS - EHEI)EY bTT,

*EY 7ML

IQdata.csv

Discover What's Possible™ Siide 67 /I n rl tsu
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QAT 21— ZRAWTIIQT—3 77/ ILELTHL
v RS WAR A EIR |

«  MG3700ANIQT—4%&4 HrO0—K3 5=, MATLAB(> 2oL —Y
AUV IR I T)RC+H+(BERTAT ST EEB)NCSVIFAILAT—
RERFETEDO T, BEILIQproducer M "Convert"&"Transfer &
Setting"ZE L 0T,

o TXARIFZAIVIEKRBELD T, ZOTORXIZIZEBAINYEEIT
—d—o

o QT —AT77AINEERT SERMER/IRIZT 5=HIZIEL FED /A
FUT—=R2IT7AIEER LTS,

« ZOEIVaAVIEI. MATLABRIEAMNGERT —2EIIDA HoO0—K%E
FEITT DA EEREFTLET,

1. GUIDETGUIZF4RL
2. [Convert] #3217
3. [Transfer] & [Play] 31T
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=
Frame Lergth 2550

Transfer and Play

aaaaaaaa

Socket Port Numker 49153
FTP Port urkar 2t

GUIDETGUIZ &R

» MATLAB Graphical User Interface %%t GUIDEIL. ¥ 5704A)L1—
YA 8—T1—R (GUI) 2R T 56— EDY—ILERIHLET . Chod

Y—ILIZKY ., GUIDERETEER M ER ICEBEIZHEYET,

- GUIOLATIk

— GUIDELA7YrIF48%ERT BE, GUITVR—RUR SRV, KAV FFRRT4—ILK
ARSAE AR EYEV )Y &RSVTFTEHIEIZKYGUIELATIRIYTICLAT I
FTHIENTEES, GUIRAAZ1— PO THF R AZ1—HERTEET, GUIDEIXFIG-T7
ALAGUILLTHI+ERELET .

D FIG-77 4L

+ GUIDEIZEE9 %

- GUIDTOY S0y

— GUIDE (&, GUIOBIEEa b O—L S BM-T7 4/ L E BEIMITERLET . M-O7 1L

GUIEMEAEL . Ff=. GUIAVR—RUbEIYvILTzEE

SNBATURRE, IRT

DGUIT—ILN\YDITET SBEEEATVET M IFAVITAEERY HE. ERMEAE
FETTHI—IAVYIIO—FEBINTEEY,

SHHIZDLNT

http://www.mathworks.com/access/helpdesk/help/techdoc/creating guis/creating_quis.html

Discover What's Possible™
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— Convert
Variable Nare data
Paclage Gonvert Iaprodiucer
Pattem Narme Patterm
Sampling Rate 20000 [+]
v i 1T IPRIPR P P
Oversamping 10
Mocluiation Poirt ymbol
Frame Length 2560 [Sample]
- Transferand Play ————
1P Addrecs 192164321
Ueer Narme MG3T00 Transfer
Passuord password
Socket Port Nurber 49153
FTP Port Nurker 2t

TrNE WEE RTW 557000 FWIE) FA0IQ Doknuw ANFE ¥ ax
8|4 B oV - | myanao -2
4

[Convert] Z3£1T

IS5 Fv—hk

L»{ TR S A— ST ANEER |

v HDBE A0
5 [i] 7
N

EMAT—AI7AIVEER

y

/

A 4

[ $5x—s77aLEF—5T7 150 |

T7AIL

ERAATA—EFFANTTAL |

| ZamF—s 51107700 |

| WVI & WVD J74 )LEHERL I-——’[ T7AIAVE wyi ] { T—3I74)L .wvd ]
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[Transfer] & [Play] 31T

TRy I3V Fr—t
— [Transfer]: FTPTMG3700A HDDA D71 L& B5%

Alepnzaniizanzive] E]=13]
e | MG3700AIIEEL . FTP TS oM E{ER |
Variahle Narre data
Packa Gonvert Iaprodhicer l Convert l
Pattern MName Pattern
Sampling Rate 20000 [He]
RMS Vale 1634 A 4
Oversampling 10
e T s | MG3700A HDDH D BETE/ S —STA A EF Tl $iSwr—S T4 ILEEER

-~ Transfer and Play

Socket Part Nurker
FTP Port Number

1P Address 102164321
User Name MGE700
Fassord

2
| WVI & WVD 74 )LES HrA—F |

29153
21

_ [Play]: TCP/IPYE—FIUbO— L TR—R/ISURAEY ~/$8— F— A% D —
N | TCPIP A TSz oM EAER |

| R—RAAUFARY~ B F—sEO—F |

| 97+;»/<;—>§§$ |
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GUIDETGUIZ &9 54l

«  GUIDEIZ[ Yconvandtranstool.fig IZGUILA 72 rEt—TLET,
«  GUIDEIZ[" | convandtranstool.m = BE#IMIIZERLET .

AeonEeniiienelon) e function varargout = convandtranstool(varargin) 7o avM-I7AIL

% CONVANDTRANSTOOL M-file for convandtranstool.fig
G %  CONVANDTRANSTOOL, by itself, creates a new CONVANDTRANSTOOL or raises the existing
Wariable harms data [ PN ] %  singleton®.
Packags Ganwert Tproducer %
;:‘E:;E;‘:;; Pattem e %  H=CONVANDTRANSTOOL returns the handle to a new CONVANDTRANSTOOL or the handle to
RME Value iuatf Zo the existing singleton*.
Owersamgling 10 °
Woclulation Paint symbal %  CONVANDTRANSTOOL('CALLBACK',hObject,eventData,handles,...) calls the local
Frams Length 2660 [Sarrple] %  function named CALLBACK in CONVANDTRANSTOOL.M with the given input arguments.
%
r— Transfer and Fla %  CONVANDTRANSTOOL('Property','Value',...) creates a new CONVANDTRANSTOOL or raises the
IP Address 192164321 %  existing singleton*. Starting from the left, property value pairs are
Lesr Mame MG3700 Transfer %  applied to the GUI before convandtranstool_OpeningFunction gets called. An
[Fezsml] password %  unrecognized property name or invalid value makes property application
Socket Port Number 49153 %  stop. Allinputs are passed to convandtranstool_OpeningFcn via varargin.
FTP Part Nurmber 21 %
%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
%  instance to run (singleton)".
0/0
D FIG-o74 L % See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help convandtranstool

) [T
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TJ72o003 M-O74)LZEa—)L

— M-T7ANER YT FHDBEWNE TP o070 WNTHHTT, RO T
ME, BIZMATLABRAT— AV MDD —T U REEATWS I 7A4IILTY
o FFVTAVIE. BEDOO—HILEHEZFERA L. ANSIMEZFITES .

— M-Z7 A4 IILDBRVIDITTERSINT=T7oo a3 81, mLEFERST 7
AINBERLTHEIRETY,

— 7O aVHDERIEZTRTO—HILDEHTT,

— A RTIA UL FEEHDOM- D74 IILAMN S T793a0M-T 74 )L
Fa— LT BHEE, MATLABIZT7U Y3 av & /8—X (X)L A £ Y (21§
MLET, )73 FTHITEINSETH., MATLABZHIET BFET,
IN—RENTF=T7ooLaVIFAE)RNIZEBLET,

At ar DZEH data [TFLL

D I_Q = [real(OversampledData) imag(OversampledData)]; % 1/Q data
7 —HRAR—REH N
RMSvalue = sqrt(sum(I_Q(:,1).22 + 1_Q(:,2).22)/(2*length(I_Q)));
IHMD REE F H5ele FIiE I_Q = round(I_Q*1634/RMSvalue); % To integer INGE1BE NS T

CIRL K - | 2 A2
: marker1 = [ ones(10,1) ; zeros(length(l_Q)-10,1) ];

marker2 = zeros(length(I_Q),1);

marker3 = zeros(length(l_Q),1);

gate = ones(length(I_Q),1); % RF gate flag

marker_gate = marker3*2210 + marker2*29 + marker1*2/8 + gate*2/0;
data = [|_Q marker_gate];

convandtranstool TroharM-I7AILEI—)L
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Convert ZO4S532 4

D % --- Executes on button press in pushbutton2.
function pushbutton2_Callback(hObject, eventdata, handles)
% hObject handle to pushbutton2 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o THRINSA—BIT7AILEER

valname = get(handles.edit1, 'String');
package = get(handles.edit9, 'String');
patname = get(handles.edit2, 'String');
samprate = get(handles.edit10, 'String');
rmsval = get(handles.edit3, 'String');
oversamp = get(handles.edit4, 'String’);
sysunit = get(handles.edit5, 'String');
framelen = get(handles.edit11, 'String');
if isempty(package)

package = 'Convert_|Qproducer’,
End

ANXFINERE
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Convert ZO4S532 4

FIR—TMM5DDK)

i = ' i oy EFHLOEHIZ,

fid = fopen(wave_info.dat, ‘W) oo TFANEA =T LY, HFLLNIFALEER
fprintf(fid, [Wave Info]¥n');

fprintf(fid, 'Soft Type = MX3700¥n"); % If using for MG3700

% fprintf(fid, 'Soft Type = MX2690¥n"); % If using for MS2690

fprintf(fid, [Package ="' package "¥n']);

fprintf(fid, [Pattern Name =" patname '¥n');

fprintf(fid, [Sampling Rate = ' samprate 'Hz¥n'");

if ~isempty(oversamp) H| mave_info.dat - 7—E/t> I (=1t
fprintf(fid, [ Over Sampling = ' oversamp "¥n']); 7D REE RTW EAD BRQ AT
end Dl Sk # B B
if ~|s§mpt_y(sysunlt) _ _ [have Infol
fprintf(fid, [System Unit ="' sysunit ¥n']); Soft Type = WX3700
end Packaze = Convert_ldproducer
. R Pattern Name = Pattern
if ~isempty(framelen) Sanpling Rate = 20000Hz
fprintf(fid, [Frame Length = ' framelen '¥n"); Over Semeling = 10
d System Unit = symbol
ena Frame Length = 2560
if ~isempty(rmsval) WYI RUS Value = 1634
fprintf(fid, [WVI RMS Value ="' rmsval ¥n']); x:'ﬁk:':f V“,:::d 164
fprintf(fid, [WVD RMS Value = ' rmsval ¥n']); Werker? =
end Warkerd =
[RT Gatel
. Rf On Off Threshold = 1%
(RAR—=T[2DDK) Win Bf Gate Length = 100sanples

ANTEFRT I, F1 R ERL TS
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FIR—TMM5DDK)

% Define the following parameters in case of burst signal.
fprintf(fid, '[Rf Gate]¥n');

fprintf(fid, 'Rf On Off Threshold = 1%%¥n");

fprintf(fid, 'Min Rf Gate Length = 100samples¥n’);

folose(fid); oo F—To o7 EIO—X
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Convert ZO4 53454

o EWMRAT—ATFAIVEFER

. : EEHLDOFHIZ,
evalin('base’, 'fid_r = fopen("wave_raw.dat", "w");"); TrANEF—TULEY . HLOITFAILEER
evalin(‘base’, ['fwrite(fid_r, ' valname ", "int16");']); 1BEVNEHDNAF Y T—2E T 7 IJLICESHT
evalin('base’, 'fclose(fid_r);'); AT TP N EIO—Z
evalin('base’, ‘clear fid_r'); D= ZAR=ZNBTA TLEHIR, YRTLAEY EHK
« WVI EWVD J7AMILEAXER
IMakeWvFile "./wave_info.dat" "./wave_raw.dat" EXE 77/ V&R

o INGA—BTFALILET—RIT7AILEHIR

delete('wave_info.dat');
delete('wave_raw.dat');

vommson ot Siide 77 /inritsu

WVI & WVD 774 L4 B: MakeWvFile

«  MakeWvFile.exe 77— 3 Y INIT ) YDNRELET,
s BEDNAFVT=E2IT7AILDT—3774IL(wvd)ET7AILAYSE
(Wvi)ZERLET,
[ wamsior st an g
( zmm7—5/ 4707740 ]—~~Mf-k~?wﬁ'~lg-—>[m]

o T3 )TrLIRA

» X
— MakeWVvFile "ParameterFilename" "DataFilename"
» Bl
— “ParameterFilename” T7AINAYE(WI)BTFRNI7MILE
— “DataFilename” T—R3774 I WA)RBFED/NIF)T—2T774)L4

v avukEI0s7h
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MakeWVFile B/ \TGA—3T XX T7A )L

B wave info_dat — I—F/5z F E@g‘

B REE LW BAD BLO ~TH
DEE &k #M [:= ot
[Wave Infol
° [Wave InfO] SZH T)Irp; = MX3TO00
Packaze = Convert_IDproducer
» Soft Type e
* MX3700 Over Sampling = 10
Systen Unit = symbal
MG3700A% Frame Length = 2560
+ MX2690 D S Valoe - 1034
MS2690A-20 (VSGA T a ) B lerker! * e
— INTA—ENEREEINTIIGE . MX3700 BERESNFET, Markerd -
[ atel
» Package Bt on 001 Threshold - 1
° N Min Rf Gate Length = 100sanples
- INR—2D0FAIVRITHILE
o < 30 X$ ANFERT IR F1F—EBLTHEE,

— INGA—ENEIEEINI=EE . Convert IQproducer WERESNET,
» Pattern Name
. <20 XF
» Sampling Rate
- BUHEYDIQERY U TILE (HzTRESN YT T RRDEHIZELLY)
+ 20000 ~ 160000000Hz (20 kHz ~ 160 MHz)
43E#E 0.001 Hz
» Over Sampling
— =\ TFYU5 e (OSR): 2T L—NESRL—F
+ 1~999
— INSA—ALEBINIIBE . 1 ARESWET,

Discover What's Possible™
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MakeWVFile B/ \TGA—3T X XAT7A )L

>

»  System Unit
- EFRL—FDEHDOERRAUN (FyT. SR, BT )I)
<6 XF
— KTA—ANEBEENIBE . None NERESNES,
» Frame Length
- IL—LYUTIILE
+ 1~8388607
— INSA—EANEBIN=BE. ANTL—LR)HE Gap Length ZERATEEH A,
WVI RMS Value
— SGHALARIVIZEET 51/Q DACHRTE
« 1~8191
*3%: Soft Type = MX2690D 5 & . 1157 R ELFET .
— INSA—ANEBEINIIBE  F—RT7 A LD SHEINIRMS MRESNET .
»  WVD RMS Value
~ T=A774 L DIQRIEDARFARMS 4
« 1~8191
— RNTA—EANERENIBE . F—2I77 1 LOIQRIENEREESNEE A,

M

N
]2 2 . X _
. _[2ure) n: RFF—R 755 755747 (0D F—4
RMS, g =\
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MakeWVFile B/ \TGA—3T XX T7A )L

» Marker1
» Marker2
» Marker3

- MG37OOA(Z&3%>L\liM82690A)7_"\/r7(7°l/'fI:ﬁﬁ?é‘hél&‘/F?—ﬁ%
e < 31 characters

— XA —EHERENIIEE . MG3700A(H DL EMS2690A) TR TL A IR RENE L A,
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RF Gate EAIEL. N—RAMEBADIQT—32%ERT—ILE 51=8HIZ. RFF
—r, ST ERBEIELET,
N—RAMEEBTIIEIMGES .. SN D/INTA—RFEEBLIENTEFET,
+ [RF Gate]
» Rf On Off Threshold
- BEBODBIREBLURFT =TS DT I T47 142 T 2747 (0On/Off)E
EZD-HDOLEVE
0 12)880/é£’§|/&)1,: E—am
— RSA—ENEBENBE RFF—F IS NEBShE A
» Min Rf Gate Length
- BEBOBIREELUVURFT— IS DA T I T147 (O EEDT=H D
INEfRY T
* 0~ 100000 samples
— RSA—ENEBENSE RFF— RIS NEBEShE A
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RF Gate /\5A—4
m— - BiR

Graph Type  [Power, Marker v o o0 4ooo0  coo0  soomo  fooooo

N ‘ ‘ ‘ ‘ ‘ * RF GateLf=7—%(.wvd)
o e — ey E=LARL - RMS,q (0 dB) [&/3—XF

o [PaetenfFan | + — o=
P —_ (+12.9892 dB) IQF—sm b HENET
L - o
e o - s ¥.Rf On Off Threshold * RF GateLZiL T —%(.wvd)
© % (- —
£ 1% (-40 dB) - RMS,, (0 dB) [Z£1IQT
booForis 5300 L
o —BPBEEENET.
R — Min Rf Gate Length
Magnitude [BO000000 - [0 @ > 100 samples
Fulesk
Mouse Interaction Cursor
Lo Tine. PASSRR0 s 74/ |CCDF Graph Monitor
" Zoom Magnitude  -65248087  dB
CQuick Add Mode Marker 1 L 10
« hdd Varr | M2 ¢ e —
 Clear I S — - e —
 off < ) 4 ] ‘ : b 10— Orest Faster 7400E)
g Time {ms)
o [
nnnnnnnnnn TEOES  wom rowe s — b
Marker 1 ; c
. V2
. _ . Marker 3 c —
RFF—RI55 > o | , B —
Time (ms) ¥ Gaussian Trace 0ot —
e
| Crest Factor
Sampline Poits [0 00, 12.9892 dB
Srelve [ ssones
buafore o0 omor

T T T T T T T 1
2

T T
RF Off Sample Excluded. 6 8 W 12 44 16 18 N
Peak Pover / Ave. Poner GB)

Quick Add Mode: Mouze Interaction Scale Cursor Position
o PAR {00000 - 200000 @B}
Add  Cursor PAR. @700 @B}
€ Clear Probability [JO001 - 1000000 0

© Zeom Probability  [0000T g

 off Full Scale
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MakeWvFile BT—%2/\1(F1) 774l

s BEDNAF)T—ET7+—T vk
» BT —RARAUMICNANEDLEELET , ITRAUMZI2/81 . QRARZ2
N, BARNI—AHIZ1INNA . RFF—R TS5 1218 ( -

6 /XA MRA 4 I8 MRAUk

(amr—srsarvorin ] waemrie —{Forma)

I 0 SARTRT—H RF5—+D55
2181~ 2181~ 181+ VAT AN
e -~ N o - W
1 16E Y& EEE 16E R & TEES | 0000 0111 i 0000 0001 [* 1: 79747 (0n)
2 0000 0000 i 0000 0000 [* 0: 1> 79747 (Off)
A 1
|
]

w

F1E Yk I—h1
F2E Yk v—H2
FE3E Yk v—h3
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MakeWvFile B T—%2/\1F)TJ7A)L

» NQINAF)T—RIEFSHEBHZRDT16EVED20FHETY
IQT—RL2Y NA(FYT—4 16€£7—42 IQHAERE
~ 32767 01111111 11111111 7FFF Vinar
~ 100000000 00000001 0001
~ 0 0000000000000000 0000 oV
~ A4 U111 FFFF

- -32768 10000000 00000000 8000 V

min

» YRILVIDT 4T (N A—5)TDH BRARRTIELY

- 5BF6 0000 0101 60 F6 2A00 0101 ... [16:] 5B F6

| Q 7=k =% | Q 7=k =%

-2469 0 257 -2464 42 257 . [10:]

— NARRDYEV T EMMENBE YT ToTAT V(I A —5)TlE
F65B 0000 0101  F660 002A 0101 ... [163] F6 58

| Q Y hs-+ | Q Y Hur—+

SSAFYIF4S

01000
fjigﬁ;‘,ﬁfﬂf‘ﬁﬁ"gﬂme Side 85 /nritsu

N A—5

o JRMLIVTATUDEYTIUTATUNDINAMA—5F (L, PCTOtY
YRALTIZERAENET,
» AUTILEAMDT Oty HIEUMLIVTAT7 U FRALET,
» HUEENO—ZSOTOvYHIIEYST IUTA4T7UEFERALET,
» TPYTINT—PCTORYHIE. EVIIUTATUEBEIGSE=H. UL
IVTFAT =L R—rET,

— WA —FZERET D012, T=-lMAZEYR—,TB5E. ELLV (A —
FEFERALTWDIEEHRICT HHEZEZEMRT S-HI1C, TRty yA—HhHIZy
DHFELTLESLY,

o NAM—FIX VRTLTORYYHBARYRANAF)T—RELT. ED
;jlsmﬂg*ﬁ%wj_éb\éﬁﬁbij—
YRVIDTAT OV AT LS TXF RN I7ZAIL(ASCITFRANIZT—4%
HATEEE MEIREVITIUOTATUOVATLNRONEDERLCTY,
» MG3700ANT—REAHUO—RTBHEEDELSIC, IN(F)T—3%FEH
FTREELET . A—AEDNEBRIZHYET,
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N A—5

o LSBEMSBDRILa=oFd\AbA—REEHIZERLET,
o YMLIVTATUA—FTIL.LSBEMSBMNE YR —S U A THELD M
YIZHYET,

-2469 FEFHEEHDHI

» YRILIVTATY g MR

— 5B F6 [163] 01011011 1711110110 [25]
» EVTIVUTATY MpE $°

~ F6 5B [16i] 11110110 01011011  [2¥]

* Most Significant Bit (MSB)(&. 2 TRAEDE YMIETY,
« Least Significant Bit (LSB)(&. 2EZH THNBHEHFHHERDIEYMIETT,
— 2INA+T—ATIEIMSBAE2/ (MM EBHNET,
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2MDFHMDES

© 20fHIL. AVEA—FRATHER I HEICRYFAMEBHERDT
REAS—AETY . MSBIIERLEBEHRDFSERDLET,

163 23 10:&
* 09 A5 00001001 10100101 +2569
+
- F6 5B 11110110 01011011 -2569

=1 00000000 00000000 0
- BITEYNMEROEVHEERL T EBEOEZE"0"ELET,
» 2MHH2EBD10EHIE. MSB(EVE N1 THAHLEZEIFEI)DEZERY
EYHESN . EVEDPMITHH2DONERELZMAFETS .
« F65B: 11110110 01011011
=215 4+ 214 4+ 213 4+ 212 4 210 4+ 29 4 26 4+ 24 4 23 4 21 +20=_2569
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2DFHHDER

o 2D EEEHE
» 2EHOD20MHL. EVREMIZL AZEMAET . EvhA—/\oO0—(3E

REINFEY,
— F6 5B (-2469) Tia&H 5:
11110110 01011011
o 2DFHERETIETH2469(TE MY 5102 EVbEHIZLET; 01&1. 1(30:
00001001 10100100
- CO¥FIT10EHK-246901DHH TS,
© 2ODFHEBERS-OIAEMAET:
00001001 10100101
— 09 A5 (+2469) Tia&h 5:
00001001 10100101
© 2DFEBRETIAT-2469I12E M H=IZ, EVMEHITLET; 01F1., 1(%0:
11110110 01011010
© 2OFHEBERS-OIAEMAET:
11110110 01011011
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MakeWVFiled) T5—

o IS—hREIBHE, IZ—a—FIREINFET,
« I5—a—K

» 0
EEET
» 16
T7AILEZTHLEK
» 23
INGA—BTX IR T7AIILDIETES D Pattern Name D=6 ZE 2 5BX
» 24
INTGA—BTXRNT7AILDIRTES D Package & DT=HEE KK
» 25
INTGA=BTXRLT7AIILDIRES D Sampling Rate DF=HZE KK
» 64
WVDI7AILDA—T R
» 65
WVIZ7AILDA—T R
» 66
F—=BNAFVITF7AILDF—T kK
» 67

INSA—BTFXRARNTFAILDFA—T KB
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Transfer FO4'S3I2 4

D % --- Executes on button press in pushbutton3.
function pushbutton3_Callback(hObject, eventdata, handles)
% hObject handle to pushbutton3 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

«  MG3700AIZ#EREL. FTPA IOz EERL

ipaddress = get(handles.edit6, 'String');
username = get(handles.edit7, 'String’); ANXFINERE
password = get(handles.edit8, 'String');

f = ftp(ipaddress, username, password);

Discover What's Possible™ /I n ri tsu
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Transfer FO4'S3I2 4

©  MG3700A HDDHRDBEF/ N r—2 DA IWA EF vl $i/\w/ir—237

FILF TR

package = get(handles.edit9, 'String');
patname = get(handles.edit2, 'String’); e
if isempty(package)
package = 'Convert_|Qproducer’,
end

ANXFINEREF

cd(f, 'ndd0/PACKAGE');
buff = dir(f, package);
if length(buff) < 4

mkdir(f, package); FLWT ALY bUEER

end

- WVI EWVD 7/ ILERE D A—K

cd(f, package);
mput(f, [/ patname ".wvi);
MPUL(E, [/ patname "wyd]); e

C|Ose(f); ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

MG3700A HDDRTAL YR JEER
F4LY RUYR PERT

T7AIETYTO—R

FTPA I zyhesn—X
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Play 09324546

D % --- Executes on button press in pushbutton4.
function pushbutton4_Callback(hObject, eventdata, handles)
% hObject handle to pushbutton4 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

« TCPIPATDxUNEER

ipaddress = get(handles.edit6, 'String’); ... ANXEHERE
t = tcpip(ipaddress, 49153); ... 4\ Instrument Control Toolbox

fopenty, - ... MG3700AIZTCP/IPA T x4 M54k

Discover What's Possible™ Slide 93 /I n rl tsu
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Play 093524546

> > > o — >
o R=ZRNURAERYANF—2T—R%FO—F
package = get(handles.edit9, 'String');
patname = get(handles.edit2, 'String'); e
if isempty(package)
package = 'Convert_|Qproducer’;
end

ANXFIEREF

fprintf(t, [LDFILE WMA," package ", "' patname "]);

forn=1150 ENDAARURRF—EAL S RAIEER
pause(1);
fprintf(t, 'ESR27?");
flag = str2num(fscanf{t));
if bitget(flag, 5) ==
break;
end
end

~ » o
o T FILINA—FEEE
fprintf(t, 'PATCOMBMODE DEFINED‘); ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, INR—>aVE r— 3 FE—F: Defined
fprintf(t, [LOADEDFILESEL WMA," package "," patname "]);

forintf(t, "OPC?Y, FRL—Sa B TEMAE
fscanf(t); N

felose(t), TCPIPA TS hhESO—Z
delete(t);
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Anritsu_SG_demo.m

clear all, close all, clc



%select modulation type

modulation_select = 5;

    % 1 : 16QAM

    % 2 : 64QAM

    % 3 : 8PSK

    % 4 : QPSK

    % 5 : pi/4 shift QPSK



% initial setting

Fd = 1;                 % symbol rate(fixed) �¦normalized to 1(Hz)

Fs = 10*Fd;             % sampling rate on simulation

R = 0.5;                % roll off of nyquist filter

Delay = 5;              % delay of roll off filter

Pd = 256;                % the number of symbol on simulation

Iteration = 2;          % Iterration (fixed)

t_m = 0:Pd*Iteration-1;           % message data length

t_s = Delay:1/Fs:(Pd+Delay)/Fd-1/Fs;    %  simulation data length

%filename = 'No6_QPSK.txt';  %output filename





switch modulation_select

    case 1  % 16-QAM

        M = 16;                 % mapping for QAM 

        

        % generate data

        msg_dd = randint(Pd,1,M);       %generate Pd of data

        msg_d = repmat(msg_dd,Iteration,1);   %Iteration

        

        % mapping

        msg_a = qammod(msg_d,M);



    case 2  % 64-QAM

        M = 64;                 % mapping for QAM

        

        % generate data

        msg_dd = randint(Pd,1,M);       %generate Pd of data

        msg_d = repmat(msg_dd,Iteration,1);   %Iteration

        

        % mapping

        msg_a = qammod(msg_d,M);



    case 3  % 8-PSK

        M = 8;                 % mapping of PSK

        

        % generate data

        msg_dd = randint(Pd,1,M);       %generate Pd of data

        msg_d = repmat(msg_dd,Iteration,1);   %Iteration

        

        % mapping

        msg_a = pskmod(msg_d,M);



    case 4  % QPSK

        M = 4;                 % mapping for PSK

        

        % generate data

        msg_dd = randint(Pd,1,M);       %generate Pd of data

        msg_d = repmat(msg_dd,Iteration,1);   %Iteration

        

        % mapping

        msg_a = pskmod(msg_d,M,pi/4);



    case 5  % pi/4 shift QPSK

        M = 4;                 % mapping for PSK

        

        % generate data

        msg_dd = randint(Pd,1,M);       %generate Pd of data

        msg_d = repmat(msg_dd,Iteration,1);   %Iteration

        

        % mapping

        msg_a_temp = pskmod(msg_d,M,pi/4);

        n = [0:length(msg_a_temp)-1]';

        msg_a = msg_a_temp .* exp(i*pi/4*n);

        clear msg_a_temp;



    otherwise

        error('modulation type error')

end





% filtering

rcv_aa = rcosflt(msg_a,Fd,Fs,'fir/normal',R,Delay);



% correct filter delay

rcv_a = rcv_aa(Fs*Delay*2+1:end-Fs*((Pd-Delay)+Delay));



% output to file

I_Q = [real(rcv_a) imag(rcv_a)];



rcv_a = I_Q(:,1) + i*I_Q(:,2);



% compare signal before and after filter

figure

subplot(2,1,1)                  % plot in-phase data

stem(t_m,real(msg_a)), hold on

plot(t_s,real(rcv_a),'r')

axis([-1 Pd*Iteration+1 round(min(real(msg_a))) round(max(real(msg_a)))]), grid

title('I-Signal')

xlabel('Sample'), ylabel('Amplitude')



subplot(2,1,2)                  % plot quad-phase data

stem(t_m,imag(msg_a)), hold on

plot(t_s,imag(rcv_a),'r')

axis([-1 Pd*Iteration+1 round(min(imag(msg_a))) round(max(imag(msg_a)))]), grid

title('Q-Signal')

xlabel('Sample'), ylabel('Phase')



% plot eye pattern

eyediagram(rcv_a,Fs)



scatterplot(rcv_a,1,0,'b-')

hold on

plot(rcv_a(1:Fs/Fd:end),'bo'),grid

hold off



RMSvalue = sqrt(sum(I_Q(:,1).^2 + I_Q(:,2).^2)/(2*length(I_Q)));

I_Q = round(I_Q*1634/RMSvalue); % To integer



marker1 = [ ones(10,1) ; zeros(length(I_Q)-10,1) ];

marker2 = zeros(length(I_Q),1);

marker3 = zeros(length(I_Q),1);

gate = ones(length(I_Q),1); % RF gate flag

marker_gate = marker3*2^10 + marker2*2^9 + marker1*2^8 + gate*2^0;

data = [I_Q marker_gate];
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convandtranstool.fig

hgS_070000:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	PaperUnits : [1x11  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	FileName : [1x73  char array]
	IntegerHandle : [1x3  char array]
	InvertHardcopy : [1x2  char array]
	MenuBar : [1x4  char array]
	Name : [1x16  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	PaperSize : [1x2  double array]
	PaperType : [1x2  char array]
	Position : [1x4  double array]
	Resize : [1x3  char array]
	HandleVisibility : [1x8  char array]
	Tag : [1x7  char array]
	UserData : [1x0  double array]
	ApplicationData : [1x1  struct array]
	Behavior : [1x1  struct array]









			[2x1  struct array]			@ = 

2x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]









convandtranstool.m

function varargout = convandtranstool(varargin)

% CONVANDTRANSTOOL M-file for convandtranstool.fig

%      CONVANDTRANSTOOL, by itself, creates a new CONVANDTRANSTOOL or raises the existing

%      singleton*.

%

%      H = CONVANDTRANSTOOL returns the handle to a new CONVANDTRANSTOOL or the handle to

%      the existing singleton*.

%

%      CONVANDTRANSTOOL('CALLBACK',hObject,eventData,handles,...) calls the local

%      function named CALLBACK in CONVANDTRANSTOOL.M with the given input arguments.

%

%      CONVANDTRANSTOOL('Property','Value',...) creates a new CONVANDTRANSTOOL or raises the

%      existing singleton*.  Starting from the left, property value pairs are

%      applied to the GUI before convandtranstool_OpeningFunction gets called.  An

%      unrecognized property name or invalid value makes property application

%      stop.  All inputs are passed to convandtranstool_OpeningFcn via varargin.

%

%      *See GUI Options on GUIDE's Tools menu.  Choose "GUI allows only one

%      instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES



% Edit the above text to modify the response to help convandtranstool



% Last Modified by GUIDE v2.5 12-Oct-2005 11:05:03



% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gui_Name',       mfilename, ...

                   'gui_Singleton',  gui_Singleton, ...

                   'gui_OpeningFcn', @convandtranstool_OpeningFcn, ...

                   'gui_OutputFcn',  @convandtranstool_OutputFcn, ...

                   'gui_LayoutFcn',  [] , ...

                   'gui_Callback',   []);

if nargin && ischar(varargin{1})

    gui_State.gui_Callback = str2func(varargin{1});

end



if nargout

    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});

else

    gui_mainfcn(gui_State, varargin{:});

end

% End initialization code - DO NOT EDIT





% --- Executes just before convandtranstool is made visible.

function convandtranstool_OpeningFcn(hObject, eventdata, handles, varargin)

% This function has no output args, see OutputFcn.

% hObject    handle to figure

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)

% varargin   command line arguments to convandtranstool (see VARARGIN)



% Choose default command line output for convandtranstool

handles.output = hObject;



% Update handles structure

guidata(hObject, handles);



% UIWAIT makes convandtranstool wait for user response (see UIRESUME)

% uiwait(handles.figure1);





% --- Outputs from this function are returned to the command line.

function varargout = convandtranstool_OutputFcn(hObject, eventdata, handles) 

% varargout  cell array for returning output args (see VARARGOUT);

% hObject    handle to figure

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Get default command line output from handles structure

varargout{1} = handles.output;







function edit1_Callback(hObject, eventdata, handles)

% hObject    handle to edit1 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit1 as text

%        str2double(get(hObject,'String')) returns contents of edit1 as a double





% --- Executes during object creation, after setting all properties.

function edit1_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit1 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end







function edit2_Callback(hObject, eventdata, handles)

% hObject    handle to edit2 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit2 as text

%        str2double(get(hObject,'String')) returns contents of edit2 as a double





% --- Executes during object creation, after setting all properties.

function edit2_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit2 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end







function edit3_Callback(hObject, eventdata, handles)

% hObject    handle to edit3 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit3 as text

%        str2double(get(hObject,'String')) returns contents of edit3 as a double





% --- Executes during object creation, after setting all properties.

function edit3_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit3 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end







function edit4_Callback(hObject, eventdata, handles)

% hObject    handle to edit4 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit4 as text

%        str2double(get(hObject,'String')) returns contents of edit4 as a double





% --- Executes during object creation, after setting all properties.

function edit4_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit4 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end







function edit5_Callback(hObject, eventdata, handles)

% hObject    handle to edit5 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit5 as text

%        str2double(get(hObject,'String')) returns contents of edit5 as a double





% --- Executes during object creation, after setting all properties.

function edit5_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit5 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end





% --- Executes on button press in pushbutton2.

function pushbutton2_Callback(hObject, eventdata, handles)

% hObject    handle to pushbutton2 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Get input string

valname = get(handles.edit1, 'String');

package = get(handles.edit9, 'String');

patname = get(handles.edit2, 'String');

samprate = get(handles.edit10, 'String');

rmsval = get(handles.edit3, 'String');

oversamp = get(handles.edit4, 'String');

sysunit = get(handles.edit5, 'String');

framelen = get(handles.edit11, 'String');



if isempty(package)

    package = 'Convert_IQproducer';

end



if isempty(valname) | isempty(patname) | isempty(samprate)

    errordlg('Variable Name�APattern Name�ASampling Rate are necessary');

    return;

end



% generate parameter file

fid = fopen('wave_info.dat', 'w');

fprintf(fid, '[Wave Info]\n');

fprintf(fid, 'Soft Type = MX3700\n');   % If using for MG3700

% fprintf(fid, 'Soft Type = MX2690\n'); % If using for MS2690

fprintf(fid, ['Package = ' package '\n']);

fprintf(fid, ['Pattern Name = ' patname '\n']);

fprintf(fid, ['Sampling Rate = ' samprate 'Hz\n']);



if ~isempty(oversamp)

    fprintf(fid, ['Over Sampling = ' oversamp '\n']);

end



if ~isempty(sysunit)

    fprintf(fid, ['System Unit = ' sysunit '\n']);

end



if ~isempty(framelen)

    fprintf(fid, ['Frame Length = ' framelen '\n']);

end



if ~isempty(rmsval)

    fprintf(fid, ['WVI RMS Value = ' rmsval '\n']);

    fprintf(fid, ['WVD RMS Value = ' rmsval '\n']);

end



fprintf(fid, 'Marker1 = Head\n');

fprintf(fid, 'Marker2 = \n');

fprintf(fid, 'Marker3 = \n');



% Define the following parameters in case of burst signal.

fprintf(fid, '[Rf Gate]\n');

fprintf(fid, 'Rf On Off Threshold = 1%%\n');

fprintf(fid, 'Min Rf Gate Length = 100samples\n');



fclose(fid);



% generate binary file

try

    evalin('base', 'fid_r = fopen(''wave_raw.dat'', ''w'');');

    evalin('base', ['fwrite(fid_r, ' valname ''', ''int16'');']);

    evalin('base', 'fclose(fid_r);');

    evalin('base', 'clear fid_r');



catch

    errordlg('assigned figures are incorrect');

    evalin('base', 'fclose(fid_r);');

    evalin('base', 'clear fid_r');

    return;

end



% generate wvi�Awvd files

!MakeWvFile "./wave_info.dat" "./wave_raw.dat"

delete('wave_info.dat');

delete('wave_raw.dat');



msgbox('files can be generated');



function edit9_Callback(hObject, eventdata, handles)

% hObject    handle to edit9 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit9 as text

%        str2double(get(hObject,'String')) returns contents of edit9 as a double





% --- Executes during object creation, after setting all properties.

function edit9_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit9 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end







function edit10_Callback(hObject, eventdata, handles)

% hObject    handle to edit10 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit10 as text

%        str2double(get(hObject,'String')) returns contents of edit10 as a double





% --- Executes during object creation, after setting all properties.

function edit10_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit10 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end







function edit6_Callback(hObject, eventdata, handles)

% hObject    handle to edit6 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit6 as text

%        str2double(get(hObject,'String')) returns contents of edit6 as a double





% --- Executes during object creation, after setting all properties.

function edit6_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit6 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end







function edit7_Callback(hObject, eventdata, handles)

% hObject    handle to edit7 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit7 as text

%        str2double(get(hObject,'String')) returns contents of edit7 as a double





% --- Executes during object creation, after setting all properties.

function edit7_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit7 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end







function edit8_Callback(hObject, eventdata, handles)

% hObject    handle to edit8 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit8 as text

%        str2double(get(hObject,'String')) returns contents of edit8 as a double





% --- Executes during object creation, after setting all properties.

function edit8_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit8 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end





% --- Executes on button press in pushbutton3.

function pushbutton3_Callback(hObject, eventdata, handles)

% hObject    handle to pushbutton3 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



package = get(handles.edit9, 'String');

patname = get(handles.edit2, 'String');



if isempty(package)

    package = 'Convert_IQproducer';

end



ipaddress = get(handles.edit6, 'String');

username = get(handles.edit7, 'String');

password = get(handles.edit8, 'String');



try

    f = ftp(ipaddress, username, password);

catch

    errordlg('impossible to connect to MG3700A');

    return;

end



% check existence folder and/or generate folder

cd(f, 'hdd0/PACKAGE');

buff = dir(f, package);

if length(buff) < 4

    mkdir(f, package);

end



% transfer wvi�Awvd files

try

    cd(f, package);

    mput(f, ['./' patname '.wvi']);

    mput(f, ['./' patname '.wvd']);

catch

    errordlg('abnormal termination');

    close(f);

    return;

end



close(f);

msgbox('files can be tranfered normally');



% --- Executes on button press in pushbutton4.

function pushbutton4_Callback(hObject, eventdata, handles)

% hObject    handle to pushbutton4 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



package = get(handles.edit9, 'String');

patname = get(handles.edit2, 'String');



if isempty(package)

    package = 'Convert_IQproducer';

end



ipaddress = get(handles.edit6, 'String');

t = tcpip(ipaddress, 49153);



try

    fopen(t);

catch

    errordlg('unable to find MG3700A');

    delete(t);

    return;

end



fprintf(t, ['LDFILE? WMA,"' package '", "' patname '"']);

msg = fscanf(t);

msg = msg(1:end-1);



% transfer to memory from HDD

switch msg

    case 'ENABLE'

    case 'EXIST'

        button = questdlg('Overwrite OK?', '', 'Yes', 'No', 'No');

        if strcmp(button, 'No')

            errordlg('transfer to the memory is abnormally terminated');

            delete(t);

            return;

        end

    otherwise

        errordlg('transfer to the memory is abnormally terminated');

        delete(t);

        return;

end



fprintf(t, ['LDFILE WMA,"' package '", "' patname '"']);



% wait loop for transfer termination(5bit�j

for n = 1:150

    pause(1);

    fprintf(t, 'ESR2?');

    flag = str2num(fscanf(t));

    if bitget(flag, 5) == 1

        break;

    end

end



if n == 150

    errordlg('transfer was abnormally terminated');

    delete(t);

    return;

end



fprintf(t, 'PATCOMBMODE DEFINED');

fprintf(t, ['LOADEDFILESEL WMA,"' package '","' patname '"']);

fprintf(t, '*OPC?');

fscanf(t);



fclose(t);

delete(t);



msgbox('transfer was abnormally terminated');



function edit11_Callback(hObject, eventdata, handles)

% hObject    handle to edit11 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    structure with handles and user data (see GUIDATA)



% Hints: get(hObject,'String') returns contents of edit11 as text

%        str2double(get(hObject,'String')) returns contents of edit11 as a double





% --- Executes during object creation, after setting all properties.

function edit11_CreateFcn(hObject, eventdata, handles)

% hObject    handle to edit11 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB

% handles    empty - handles not created until after all CreateFcns called



% Hint: edit controls usually have a white background on Windows.

%       See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))

    set(hObject,'BackgroundColor','white');

end
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