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AWG7000C: 4EkE i —fa T e IE K s

AWG7000C AWG7122C AWG7082C
R 12 GS (24GS by
2R Interleave) 8GS
a1 4 _E B[R]/ B 35 ps,7.5GHz NA
(3dB) (option 02 /06)
RRTIKE 16,000
FEHSHRER 8bitEX10bit A%
WK EER l(é (x8 : AR X4
)
%ﬁjﬁmﬁﬁ%‘ﬂ% 9.6GHz@24GS/s 4'86HZS@1ZGS/ 2.4GHz 2.4GHz
BRNERKE 64ME (AWGT7122CE AR T128M &)
i S ARE #E Y B RS BE +100 ps , 1ps:bit
{XASHEY Jhr =,
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AWG5000C: &y Fi1id FH v H

AWG5014C AWG5012C AWG5004C AWG5002C
Maximum Sample rate 1.2GS 1.2GS 600MS 600MS
Maximum Waveform Length 16M points/ch, 32 M points / ch (option)
Analog Channels 4 2 4 2
Vertical resolution 14 bit
Digital (Marker) channels 8 (2/ch) 4 (2/ch) 8 (2/ch) 4 (2/ch)
Digital Data output 28 28
(Chl & Ch2) NA (option) NA (option)
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HSerialXpressi = mik HAT(E 5

Standard Base
Patterns Selections

» SATA
SAS
» HDMI
» DisplayPort
» PCle
» Fiber Channel

Rise time setting

Graphic simulations
of Compiled Data

1 November 12, 2012
-4

File View Configure Waveform System Window Help |

22 ovenview “& Find Instruments 7] Graph Setup #¥ Compile (&l Compile Settings |l Setup Batch ~ On/Off Y Run k

Base Pattem | Transmitter | Channel/Cable

S Base Pattern
g ® standard PCl-Express v Pattern: | CompliancePat h
H
S8l O FromFile
Click Ctrl+C to select multiple files B
inary
O UserPattern Eltor i — n
ex }
- R TR T TTREI i THT
oo - | \HWHH‘H”, Wl \H”h | HI\'H“\HHH'\II I muhh | HH'H”IH\'H“]
; DataRate: (50000000006 |3] gis Seterie NONENRD) g = w;: | |HH|| H' mh“”M \H|||HH||| I /“Hl““ \HH‘ |H
i Amplitude: | 1.000 3l vois = H] HH ] | |H H H H‘ H' ““W \ ‘H H I HUH |H HH ”|
[ sB10B Disparit 2 ‘
§ Idle State: ’ I
RisefFall
RisefFall Time: O 1090 & 20/30 ] bcD
Rise: |200p $ljsecs v Fall 200 p $lfsecs v

Simulated Data Signal Eye DPO

ul psec

Pl E il [ 5 oo oo
IURRNE| INRRRENS Leael IERRREN| LRI L. 0.000 0.000
UMM AN AR A
T = oo oo

DCD [0.000 [0.000
T 0.000 [0.000
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Direct Synthesis with SerialXpress— Allows for easy, thorough and
repeatable receiver testing

+ m Rcv
Receiver testing signal (itter, noise, pre-emphasis, channel effects) =
Q| &
- o
Transmitter Characteristics
(noise, jitter, pre-emphasis)
~
™ 4+ path + ||+ + ||+ path Hl+ = Rev
e IV e
path =
/ Signal Generation \ / Replication of \ / Replication of channel\
(performance) “Transmitter effects
> Using Direct Synthesis to “build” Characteristics” (Functionality & Ease of Use)
analog waveform signals (Functionality & Ease of Use) > Replicate transmission effects
> AWG7000 with 24GS/s is the > Replicate “real world” and add them to the test
only too! available to build HSSD transmitter signals including signal
signal up to 8Gb/s Jitter, noise pre-emphasis, > Import touchstone® S-
> Long memory is required to advanced emphasis... parameters to automatically

replicate the complex > Replicate spread spectrum replicate channel effects
modulated waveforms i
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Multi-tap Pre-emphasis & Pre-shoot f=/:

Advanced Setup - Pre/De-emphasis and Preshoot

Pre/De-emphasis and Preshoot Settings

Option: |Pre/De-emphasis & Preshoot v SPUI(Samples per UI) = g

Type: ®) UkConstant ) Uk-Linear O Fractional

Pre/De-Emphasis | Preshoot

Tap Coefficients {in dB):
Number of Taps: 1

Units for Tap Co-efficients: |dB v

Turn on

# 1

Preview | [ Reset

File | Edtt | Vertical | HorizzAcq | Trg | Display | Cursors | Measure | Mask | Math | Myscope | Anatyze | utiities | Heip ([

1.20
0.60

3

R =

|

£ 050

<™ T
-1.205 o

50
Sample Index

75

OK

l [ Cancel ] [

&7» 200mV/div 500 By:16.0G
€17» 200mV 1.0ns -15.4ns -5.44ns

VXI-11 Server

&

10.0ns/div 50.0GS/s 20.0ps/pt

40 424 acqs RL:5.0k
Auto  August 09, 2010 1
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File | Edt | Verica Tig | Display | Cu Mask | Math | MyScope | Anaiyze | utitties | teip (IE - File | Edt | Verical | Horiziacq | Trg | Display | curso sure | Mask | Math

). DPOJET Plots. E3 ). DPOJET Plots
CEIEN X LIy - f- T Sk 8 o | 22| B 7 &

Y:Voitage Height1: Eye Diagram Height1: Eye Diagram

Description Mean Std Dev Max Min L Population Max-cc Min-cc
4D Helgnit,Cit___| 34533mV_| 00000V_| 34589mV_| 34589mV_| 00000V _| 1 | 00000V _ 01 - Medouiement  Sorreels) Method Apply to Al

ot
& RJ1, CN1 14911ps  00000s  14911ps  14911ps 00000 1 000005 0.0000s Heightt Jom Constant Clock — Mean
wadcnt

Auto Calc
m * Copiesthese clock recovery setfings to other measurements

Rj + Pj
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SerialXpress® HZF NHESZE]

s |

= Direct Syn we o

20GHz 30GHz 40GHz S0GH

1048 —| dBMag—
-3048

[ A PTETIT LT LTTL T  l
5048 - I

0B — == L - L]l

e ﬁl ” ifj!l"” i ""i 'ﬁ? i

100 .|it h |
High Speed Serial Data 2000

— Extract Mixed Mode S-Parameters from a reference impairment or model them mathematically.
— Feed the s4p file into SerialXpress® , and get an exact numerical model of that response in a
full digital form.
— ISI Direct settable input feature.
— ISI Scaling feature that allows for virtual cable length adjustment.

1N ber 12 2012 AWG Direct Synthesis and SerialXpress
ovember 12,

r
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i FHAWGHE4T USB 3.0/SATA 3.0/HDMIZE R 2 25 PRI

«  Only test equipment setup with a common configuration for Receiver and
Transmitter Testing

« All Signal Impairments including channel impairments generated by the AWG

« No need for external error detectors
— Only Oscilloscope based bit or symbol error detection solution (Ellisys Protocol

Analyzers also supported)

BNC Cable

3 Meter
USB-IF
USB 3.0 Cable Device Fixture

\ Matched SMA Pairs

174-4944-01

.
iz i teerzico .M
.
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0.08

006

———seriesl

533
47
561
575
1
3
Z)
s
729
751
m
9
827
5
967
981

-0.02

-0.04

-0.08

Horiztacq | Trg | Display | Cursors easure | Mask | Math | MyScope | analyze | Utiities | Heip |

T T T T T T T T T T T T T . T T T T T T T T T T T

AT 200mW/ dinv | == _/ as56mv ZooOns/div S0.0GSis 20.0ps/pt

43 acqs RL:100k
Auto  June 27, 2012 14
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File | Edit | vertical | Digital | Horizteqg | Trg | Display | Cursors | Measuwre |

AT Z00mvid 10.0ns/div S0.0GS!s Z20.0psipt

Single Seq
1 acqs
Auto  June 27, 2012




P 5 U 5

I R =3 “d s o0l 8 & b <

HorizfAcq | Trg | Display | Cursors | Measure | Mask | Math | MyScope | Analyze

=T 100mV/div [ 11.16msS/s
=TT 80.0mV/idiv Sample

September 04, 2012 2Z0:09:48




I B a5 e AR % b4

0

wvertical | HoriztAcq | Trg | Display | Cursors | mMeasure | Mask | mMath | Myscope | Analyze | utitities | Heip |[EM

I
|
I
|
]
|

11.16MS/s
=F 200mVv/div Sample

Auto September 04, 2012 0
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IEVRRE =D EER=RSatE 1S

Ch1 Position 0
560mdiv

Ch1 Scale (%)

200mV

@ 200mV/div 500 By:4.06 11.16MS/s
€D 100mV/div 500 By:4.06

Auto  September 04, 2012 06:09:50
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DPO RF, IF & o AL EIAE
HARFZLHIREEE  wamywsn  Baseband /‘

R F I Audio
D/A-—Dﬁ- Out
2 Quadrature . .
Receive Plath . gai.au tor / Dlg |ta
on Z ?_\
\E\A Down Converter I}x/VG o & _|£|_ /'//L\ h
/ }(E:/hannel
/ Phase ; \
WM% ] Splitter|*— 3 Dgggg:fr & ! Memory
/ 1» \\ 90° / D \
—AD =
/ — | ' — | Eacked ] Decode | | Applications
! []] or buptexer N P SYhasizers D/A 7 | [User Interfice
Pwr/Burst{Cntrl 1 ] D P Protocol
l I_ |D/ALS T
u, AGC — | \ sposch| | HW Contrpl
\ ///.;____\\ 1D/A g | Encode /
| | _r— oA / S
/l 0° N Channel Pl —
/ / Phase Encoder & .
\ _< g‘<]_®_§| 2| |spiitter[*— \ Spectral / I
\ / . ! 00° Stq)ing
Power Am; /' Driver Upconverter -h( VGA @_ /TD/A - TLAR A,
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Transmit Phth -~ S~ B Do
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R
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27

= 27.0MHz |

@ Offset:
(0,000 Hz

-27.0 MHz |

= Offsat: 61,360 us

Max: 75.00MHz @ 220.0ns

B A FREOTEA -

© Scale: 8,600 us
Min: -75.00MHz @ 306.7ns

1500 dem

< dBfdiv:

10,00 d8

~RBW
2 MHz

-85.00 dBm

4 Span: 100.0 MHz

Autoscale| ¥ CR200.0 MHz

o - o]

Overlap: 88 %

= +Peak Normal

Autoscale | = CR 2000
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Tektronix 5t 717 K w5 5 RGN FHAHE K

- SRR RS

<

—

.
Tx/Rx B
uploer| > L0 -+ SCHATFHA— S
SFUC
Upconverter
SFDC - SCFRRLETE
Downconverter

o RS MEACASHIEAS
MR IRAE T Ko
RFXpress SignalVu DP072004C . BG4
G Bz B R o REAF T At @,H%%, Ej?éﬁﬁh
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ﬁ RFXpress - Radar.rfs

L FM
File View Configure Waveform System Window Help
éSeIect: Radar ~ |44 IFRF ~ |@aCalbration 220verview |“&Find Instruments |&Graph . Compile ~  on/off J

“ | Carrier Pulse| /Q Impairments | Interference v .Barker and P0|y phase Codes
e Step FM

Wavef.. 659k 5998.. I Selected Pulse
eNon-Linear FM

Wavef.. 659k 599.8.. Q Pulse v | | Index  Type Repeat  PRI(ms) Duration (ms) 4 Delete

Wavef... 65.9k 599.8.. IFRF Add 1 Pulse 1 0.1100 0.1

1.00

0.75

0.50

0.25

0

eUser Defined FM and Custom FM

I« 1

Pulse Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairmen)|

)\ Tek RSA6100A - [Pulse Trace] =R |
v ey - 7 :
Select Modulation: | Sl N A File  View Run Markers Setup Tools Window  Help g X
Number of Steps: |5 $ |Displays| lMarkers Settings| Trig | Acq I Ana | Y Freq: 100.00 MHz ~ Reflev: 0.00 dBm Ampll Renlavl Run I
Initial Step. 0.000000 & [MHz v 7 I
Step Size 10000000 |3 [MHz v ek ¥ 72.2 MHz 2023 - 10.06 MHz
lFreq Dev ¥
¢ Pulse 3
41.39 MHz
< >
[Rename‘.. ] [ Save... ] [ Delete 4
f Instrument Control |Graph Preview [
Application: Radar AWG7102 Online Calibration corrections: Off _ Active RFE Waveform: \Wall
‘ | |
& -31.3 MHz ‘ ’ “ II ‘I‘
Autoscale | @ 256 us o Scale: 125 us
Markers  Define I s M1 |Time L”2-72° us Peak | ¥| #| Tabe |
f : 110, ik | ime | \ ‘ 4
3 5 2012-11-12 Stopped Acg BW: 110,00 MHz, Acqg Length: 1.003 ms |Real Time  |Free Run Ref: Ext |Atten: 25 dB | 4

/



Bk AT ZS ) et AT, AR ZedE A0

ﬁ RFXpress - Radar.rfs g @

File View Configure Waveform System Window Help

%Select: Radar ~ |44 IF/RF ~ | @ Calibration #20verview |“&Find Instruments |®Graph #¥ Compile ~

On/off Y

Carrier |Pulse| I/Q Impairments | Interference

Pulse Train Selected Pulse:
Pulse v | | Index | Type Repeat  PRI(ms) Duration (ms) 4 Delete | 4 g
il Pul 1 0.1100 011
Add Lee |
¥
0.50
0.25

Pulse Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairments

Select Modulation: | Non Linear FM W
Order Coefficients A
Add 0 0
1 2000000000000
Delete

Instrument Control |Graph Preview

Application: Radar AWG7102 Online

Calibration corrections: Off  Active RF Waveform: Wavef

" Non-Linear FM (NLFM) chirp

modulation can advantageously

Sidelobes.

shape the PSD such that the
autocorrelation function exhibits
substantially reduced

1)\ Tek RSA6100A - [Pulse Trace] i i

File  View Run Markers Setup Tools Window Help

=181
.8 x

Displays IMarkers Settings' Trig l Acq | Ana | % Freq: 100.00 MHz

~ RefLeyv: 0.00 dBm Ampll Rep[ayl Run I

v
Result:
FreqDev ~
¢ Pulse 3
19.83 MHz

~ 26.5 MHz

Consequently, no additional
filtering is required and
maximum SNR performance
iSs preserved.

2012-11-12

36

~ -25.6 MHz
v 233 U8
Markers  Define I s MR

ITime j 1234.200 us

v Scale: 12,5 us

ok ] ] 5] o] o 1o x|

Stopped |Acg BW: 40.00 MHz, Acq Length: 1.010 ms

Real Time  Free Run

Ref: Ext |Atten: 25dB |

FE ST L AL B e



ik ] Bl A0

Hopping
Turn On
Index No: 0 Add Start Relative Frequency
No- symbol End Symbol 4 mplitude Offset
End Symbol: |,:| | 2 140 263 0 10
3 300 428 0 -25
Relative Amplitude: ||;|_|;||;| |$ dB 4 500 200 0 95
Frequency Offset: ||;| |$
L Set frame size:
090 (512
080 e Color Palette:
0.70 ;;: . o
0.60 ;f
i : =t
E 040 ¥
0.30 %
0.20
0.10
0.00 | — — = 5
12001 15002 180.02 21002 24003 27003 300.03
Frequency (MHz) RFET-&

)
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E ﬁ i B 14 31/ 800M
— UWB #Ef=
— YR S

- LI FH I ] (QPSK,QAM)

B FRFIEFS

!NAILING INFORMATION
- SUPERIORITY
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RFEXpress# 4 =42 v HE =

R GAWGHE ity GEESEal ) H7 A HIME 5 kil H g ok 5 %
Ze v SRR IS 5 A2 A P A A e R S 5 i kAt ek

BRI

- H P AT LA I Matlab®s T H 7= AT 6 5

ﬁ"i‘ RFXpress - Generic signal.rfs

File  Wiew  Configure  Waweform  System  Window  Help
! Select: Generic signal ~ | {40 IF/RF ~ 25 overview |F'i,Find Instrurments |.n.. Graph ¥¥ compile - onfoff m Run
5
& || carriers: Single Camer -~ Mumber Freguency (MHz=) Amplitude [ | Symbol rate(MH=) Modulation | Filter AlphaiB~T State |4~
=
= 1 2000.000000 0.00 500.000000 QPSK Raised Cosine 0.35 on_|
~
Total carriers 1
Setup| Hopping | Power Ramping | I3 Impsirments | Distortion Addition | Multi-Path | Interference Addition
Base data: FPRES - =] ~
~| Ssingle Carrier
Frequency: 2 000000000 & = Hz Amplitude: 0.00 | dBm
»| Modulation
Modulation: e P L L Y Py E
Graph Preview = <
Constcllation pechum CCDF
i==

S

[1nstrument Control [Graph Preview |

-

Maximize |

Application: Generic signal AWG NA Active RF Waveform: Waveform1

[ =l uwB wiMedia .. [ =l cauwe Techn...

B REBTFREETA

40

4 RF¥press - Gen...
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Define your environment

Generic Signal

nvironment. rfs

File View Configure Waveform System Window Help UWE

Select: Environment + | {4 IF/RF - = F&Find Instruments [ Graph ¥¥compile - |onfoff m Run

Generic Signal||  Carrier Magnitude Peak: | O dsm Had a r
u u u u
WIMAX
oo ) Wikdax
User Defined
Noise

38T WAJBAR AL

CFOM

| L-8A0

WiFI

L WSO
| YINOD-M

GSM
COMA

DVE-T T

710— W-CDMA 1
@ W 1A
B W-CDMA
0
3 GSM 1
330
g

N - OVB-T

- A

Radar 1
"T00M 150M 200M 250M 300M 350M 400M 450M 500M 550M G00M 650M 700M 750M B00M 850M S00M S50M 1G 22 44y 6.6u 85 T
Frequency (Hz) Dosation ) U E‘E r D E ﬂrl E d

Instrument Contral | Graph Preview

Application: Environment AWG NA Active RF Waveform: Wavefarml

Moise

42 Tektron/ix



Configure your signals parameters

~GSM-1

[ | [Z]Turn On

Carrier Freguency: Hz

Sower: Izl an &% GSM Configure

Start Time: E * | arren 100

B s Frequency band ‘P—GSM_QOD v‘

R ST Transmit device ‘ Base w ‘
Timeslot burst type ‘ Normal v ‘

Magulation GSM-GMSK B r

Timeslet timing moce [EnGE-sPSK

EGPREZB-HSR_16_0AM
Timeslot EGPREZB-HSR_32_QAM
EGPRE2B-HSR_QPSK
EGPRE2A-16_QAM
EGPRS2A—32iOAM
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L Tek RSA6100A
Eile Wiew Run Markers Setup Tools MWindow Help
PY ﬁ” ]I:H % 1% ‘ Displays | | Markers ||Settings || Trig < Freq: 2.90000 GHz % RefLev: 9.00 dBm
7\ Pulse Table
< Freq Offset; 50,00 Hz (Manual)
Pulse Aorg OM wiclth Rise: Rep Int 4
1 5.09 dBm 2728 ns 70.08 ns 3483 us
AJA) E[ >N b N A IR \\ S 2 5.08 dBm 2720 69.38 ns 3483 us
() I 2 7\E K{ I K{ H \ ! AY ‘{) I ‘L ﬁl a2 6.08 dBm 272615 69,69 ns 248.3 us
N 4 6.08 dBm 2725 ns 69.45 ns 348.3 us
= 6.09 dBm 2724 ns 69,82 ns 3483 us
& 6.11 dBrm 272.1ns 69.54 ns 3483 us
7 6.09 dBrn 272.2ns 69.69 ns 483 us
g 8.11 dBm 272618 69.44 ns 3483 us Trend
El 65.08 dBm 2724 ns 70.02 ns 248.3 us . .
600dBm  272.0ns 7015 s 348.3 Us Statlstlcs 3

L]
v v 203°
Result:
Phase B
“ Pulse 10
-150.6 °
M 00000 °
Min; -168.7°
ayg: B4.4Le ©C180°
Trend v v .14 © Pulses: 27
Stopped  Acg BW: 20.00 MHz, Acq Length: 20.000 ms Real Time  Power Ref, Ext Atten: 35dB  Preamp: Off
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7R I8 A 850 B A — ik i 1]

Bl File Wiew Run  Markers  Setup  Tooks  Window  Help

N\ P
Displaysl Markers |Settings| Ttig IAcq Ana | ¢ Freq: 1.0000 GHz % RefLev: 0.00 dBm Ampll Replayl Run | / \

i Freq Error: 52,25 He (Auta) I \
——
> } A A= H(j ] I X ﬁL\ widlth Rep Int @ Diff F Diff FEMRMS |FEwMax |@ETRMS |@EmMax | FreqDev | @De Tme
N~ = o 1341us  |110Bus |- ° e 2414kHz 2636 MHz  |1822 ° 1538 ° 3899 MH: 2336 seeus |
PNTR g 1 1341us  2216us  |0.0550°  [17.49kHz 2190k [2.252MHz 1734 ° 13.96 ° I042M 230 16,936 us
t I Hﬂ( {[:Ij EI(J *Elqu b o 1341lus  |1108us  |0.3749° |227.3kHz  [2100kHz |25 MHz  |1.063 ° 1016 ° e & 29.096 us
3 1341us  |2216us | 0.0218°  [1924kHe  |2316KHz  |2593MHz  [2.646 ° 17.58 ° 39310 234 50,176 us
\ 4* 1341us  |110Bus | D.1622°  [236.7kHe  |1996 KMz |2025MHz  [1.420° 1277 ° /37 M 2348 ° 72,335 us
ﬁﬁ HTJ‘ l Eﬂ 5 1342 s 2216us  |0.1656°  [219.7kHe  [1928 KMz [2040MHe  [1117 ° 10,15 ° 3B61MH:  |234f ° 83415 s
&* 1341us  |110Bus  |0.0457°  [4451kHe  [2064 kM |2116MHz  [1070° 7.881 ° 3|/IOMH 2347 ° 105,575 us
7 1341us  |2216us  |0.6719°  [226.1kHe  |2203KHe  |2306MHz  [1.375° 1238 ° /B3N 2307 ° 116,655 Us
g* 1342us  |110Bus | 0.6796°  [85.20kHe  [2000kHz  |2202MHz (2328 ° 1572 ° 387 M |23l8 ° 138,514 Us
g 1341us  |2216us  |0.2400°  [L224kHe  [1973KHz  [2196MHz  [2.071° 14.79° 39.07 Mz |23 ® 149,895 Us
10* | [1341us  |11.08us  |0.00833°  [337.3kHe  |[2079kHz  |2166MHz  [2.050° 15.26 ° 39.04MH: |23t ° 172,060 us
11 1341us  |2216us  |0.0260°  [166.2kHe  |2981kHz  |2723MHz  [1.220° 12.25° 39530 |23t ° 183,140 Us
12* | [1341us  1108us  |-1.210°  [2589kH;  |2915kHz  |3.383MHz  [2.656 ° 17.68 ° 39.89MH:  |23%k ° 205,299 us
13 1341us  |2216us  |0.1909°  |-13.26kH;  [2610kHz  |2028MHz  [1.708 ° 1378 ° 39.05MH |23 ° 216,380 us
19* | [1341us  11.0Bus  |0.5941°  [-2046kH;  |2886 KMz [3.290MHz  [1.104 ° 10.01° 40.16MH:  |235) ° 238,540 s
15 1341us  |2216us  |0.4658°  [263.2kHe  [2952kHz  [3.396 MMz [1.147 ° B.685 ° 39.87 Mz 236k ° 249,620 Us
16% | [1341us  11.08us  [0.1208°  [73.85kH:  |1989KHz  |2.245MHz (2317 ° 15.14 ° 313N |231dke 271,779 us
17 1341us  |2216us  |0.0216°  [24.80kHe  [2656kHz  [3.179MHz  [1.440° 1234 ° 39.66 MH: 2363 262,859 us
18* | [1341us  11.0Bus  |0.2378°  [9.685kHz  |2421kHz  [3.053MHz  [1.310° 1291 ° 3B3EME 2318\ 305,019 us )|
1341us |- 08308°  |-1171kHe  |2235kHe  |2783MHz 1625 ° 14,40 ° 38,48 MHz 316.098 u
»

Acquire Sampling Parameters | Advanced |

Ruin: Adjust: IAII Auto (recommended)j 150.00 MSamples/s

I l v
Continuous — x .7 nsec/Sample IV FastFrame
& Acg B :|110.DD MHz Mt frames:lm—

Capacity: 1.8s

o Acg Samples:l3512 268 MSamples Actual: 10

< Acq Length :|23.413 Liz Using: 234.13us 35 kSamples 0.0 %  of capacity
Analyzing 5 Acq BW: 110,00 MHz, Acq Length: 23,413 us Real Time  Power Ref: It |atten: 2508 | |
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)\ Tek RSA6100A
- HiK‘/l:Ij N *EE |[Fll:<p\is] [IT::@[: [Se mqs][mm[—] % Freq: 235.0 MHz % ReflLev: 0.00 dBm
TEENIZS e = f
N, v Trace 1 how  +Peak Norma
SIHT IR T

v © 149°

\
Result: ‘ © 0.00 dBm
Phase s |
| & dB/div:
H S N | © Pulse 0 10.0 dB
(] %/ﬁi z Hﬂ({l:l] 0.0000 ° © RBW
/N Max: 1.292 ° 246 kHz
H Min: 0.0000 °
B/\j %%/I \, 1; Avg: 620.6 m®
o -0.440 °
= -100.00 dBm
Trend v 0 o Pulses: 6 & CF: 235.0 MHz © Span:110.0 MHz

_[O/X]

7\ Pulse Table
v

Freq Error: -37.28 Hz (Auto)

Pulse Avg ON Width Rise Rep Int © 7.49 dBm
1.97 dBm 5.001 us 12.76 ns 255.0 us { | :

1 7 dBm 5.001 us 12.28 ns 255.0 ug 97.22 m?  dB/div:

2 7 dBm 5.001 us 12.60 ns 255.0 uj 693.4 m® 10.0 dB

3 dBm 5.001 us 11.94 ns 255.0 ug 1.262 °

4 dBm 5.001 us 12.32 ns 255.0 us

5 dBm 5.001 us 12.30 ns 255.0 us

(S 7 dBm 5.001 us 12.32 ns 255.0 us
|
| -92.51 dBm
|
i o Offset: 1.724 ms & Scale: 2.831 ms

Stopped @ Acg Sampling params: manual control Real Time Power Ref: Int  Atten: 25 dB
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Acnal: 10352 ms

5925 MMz

¥ Posbon: 0.000

Freq Emor: -392.5 M (Auta KT ()Show <Pk Normal
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File View Run Markers Setup Tools Window Help

“stplay‘s] [I'-Iarkers]LSettmgsll Trig ][ Acg ][ Ana ] % Freq: 1.00000 GHz 2 RefLev: -4.00 dBm [Ampl] [Replay][ Run ]

W
CEE

Marker: MR
N Time: 2.68 uSym
1’J?:'EI Mag:
Phase: —
Symbol: —
mSET b
u ”
%B RMS: 5.331 % Peak EVM: 779 % @ 38.00 Sym

v Atace 1 [“IShow  +Peak Normal

B HTE

‘jﬁD‘UA? o Offset: -700.000 ns @ Scale: 14.000 us
}/FJF\EI/EI |?_f| | @ 1040us  Min:-150.3° @ 1232us

JR3L
WA 5 HT

H RXEN
ARSI 53
IR N RES

-103.19 dBm

& CF:1.00000 GHz © Span: 5.00 MHz

Spectrum Offset v |-8.600 us

& 6.43 dBm

< dB/div:
10.0 dB
Marker: MR Symbol: — -93.57 dBm
Time: 2.68 uSym Value: —
© Offset: -91.040 us @ Scale: 209.256 us
Stopped  Acg Sampling params: manual control Rezl Time Power Ref: Int  Atten: 25 dB
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‘ [Displays ] [Markers ][Settings] cq " Ana ] o

Freq: 10.200 GHz

¢ RefLey: 0.00 dBm [Amp] ” @ Replay ]| Run ]

£

Freq Error: 3.782 kHz, Auto

o 748 %
< Position:
-0.324 % -
v Position: 8.00 sym v Scale: 128.00 Sym
RMS: 1.382 % Peak: 3.001 % @ 125.00 Sym RMS: 1.382 % Peak E¥YM: 3.001 % @ 125,00 Sym
e |- [B]X%] I7.s : = |
‘ 7 Trace 1 [¥IShow +Peak Normal
AMS Peak Location AR
EVM: 1.382 % 3.001 % 125.00 Sym | @ dB/fdiv:
37.191d8 -30.454 dB 10.0dB
Phase Error;  0.737 °© 3.162 ° 108.00 Sym |~ E%‘gm
Mag Error: - 0.937 % 2.821 % 101.00 Sym | [] vew:
MER (RMS): 37.191dB Rho: 0.999308
‘EIQ Origin Offset:  -80.579 dB Frequency Error:  3.782 kHz -100.00 dBm
| Gain Imbalance: 0.024 dB Quadrature Error:  -0.038 °

' [autoscale | @ CF: 10.200 GHz

< Span: 1.000 GHz

Error vs Time
Settings

Standard
Settings...

Stopped

Modulation Params | Freq & BW | Advanced Params | Find | Analysis Time | Trace | Scale | Prefs

Modulation type: | 16QAM

Symbol Rate: 50 MHz

Acqg BW: 1.00 GHz, Acq Length: 7.885 us

Measurernent Filter: |Raised cosine v

Reference Filter: |Raised cosine v

Filter Parameter: (0.350

Scope BW 20.000 GHz Scope sample rate 50 GSfs




Tektronix™

2% 50 A PP A HLIR A 3 S8 B AR o T 2=

Tektron/ix‘



7% o R RS Sl g7 &

Il

70

00000000 6 De"a

AWG5000C

£R
B
KA

755488

AWG7000C

~N

N &

B A FREOTEA -

SEH B A X

Tektmn/ix



Tektron/ix®

1 (0020 B

Thank You For Attending!

Tektron/ix



