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File | Edit | Vertical | Horizi4cqg | Trg | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n
Y

| &3P 60.0mV 0:-420mV 500 By:33.0G D5| |'nm Glitch -416mV 40.0ps/div 2.5TS/s ET 400fs/pt

) Sample
Value Mean Min Max 5t Dav Count Info

3 452 490 acqs RL:1.0k
&P Pos Wid* [28.35ps  [28.354237p |28.2p 28.4p 991.8a a
h Auto  July 15, 2014 G
Trigger - Glitch A:Glitch — Acquire

Trigger Type

Glitch Width
Less Than

Polarity

Settings
Shared HF Filtering
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Display | Cursors | Measure | Mask Malh  MyScope | Analyze | USkles | Halp H

Positien G

I0.8%

Factor h)

40.0ns/div 5 20.0ps/pt

1 acqs

Auto  July 11, 2013

Trigger - Pulse Width
Trigger Type

Width v

g}

100
- 00ns

Mark All Trigger
Events in Record | ' i i 1
Lowaer Limit

-~ . [(ooms |

Shared
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ACq || Ana | @ Freq: 2.000 GHz

‘ ’Displays ] [Markers HSettings]

J]_ Frequency vs Time

¢ RefLey: -10.00 dBm

) Lrun

- [o]x]

N Mol @ EE 50,000 us Actual;  50.000 us
v 2,20 GHz =
v -2.45 dBrn
o dBjdiv:
10,0 dB
& Position:
400 MHz
-1,40 GHz
-102.45 dBm
& Position: 19.911 us & Seale: 5944 us T
Max: 1,250 GHz @ 21.65us Min: -1,231 GHz @ 37.88 us < Position: 0,000 5 & Soale: 50.000 us

v Scale: 3
2093 us
U REW:
2 MHz
] vEW:

Ovetlap: 88 % +Peak Mormal

38,70 us

Autoscale

R 2,000 GHz

< Span: 2,000 GHz

S [=1E3

v Trace 1 [YIshow +Peak Normal

< 5,00 dBm

o dBjdiv:
10.00 dB

o REW:
2 MHz
] vEw:

II
\
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;
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|
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Wwwi

Autoscale & (R 2,000 GHz < Span: 2,000 GHz

w |20,989 us
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Tirne:
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Fie Vew Run Markers Setup Tools

= Ig'l Hﬂ‘iﬁ;fﬁ; (;‘”‘-"SJ (arees setengs] g J 3ce 222 ] # Frea: 1.00000 Gz * Reftev:-4.00dBm |vol| [Repsy || Run |
BN [ e

Wndow Heb

‘ﬁ Nomal Lc e | BV
=] v 197"
I - Marker: MR
Time: 2.68 USym
Mag:
m R e
Symbol: -
]] » Value:
& Offset:
9.37 °
RMS: 5.331% Peak EWM: 13779 % & 38.00 Sym

=3
W3 AT i A
\jt ,/—\?
ME AT | e |
ij | Autoscale ‘l o Offset: .700.000 ns v Scale: 14.000 us : d-;f.;;cs:“

Naz 256* @ WAm w5030 @2%w oy
LEZ

B, RED , _
i vl e R R S S HE RN N (i AR

Hras SRR

v Tracel

@ 6.43 dBm
© d8/div:
10.0 g8
Marker: MR Symbol: — -93.57 dBm
Time: 2.68 uSym Value: pr—
AuTosCIE | =~ Offset: -51.040 us ¥ Scale:209.256 us
Stopped  Acq Samping params: manual contro Real Tme  Power Ref: Int  Atten: 25 dB
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E Tektronix SignalVu

File View Run Replay Markers Setup Tools Window Help

LB BB T RFIES

l [Displays ] [Markers I[Settings]

[ aca || ana | = Freq: 10.200 GHe

& RefLev: 0.00 dBm |Ampl || @ Replay ||

I Eva vs Time

Freq Error: 3.782 kHz, Auto
o 7.48%

< Position:
-0.324 %

Autoscale

4

-
v Position: 8,00 Sym

Freq Error: 3.782 kHz, Auto

RMS: 1.382 % Peak: 3.001 % @ 125.00 Sym RMS: 1.382 % Peak EVM: 3.001 % @ 125.00 Sym
7 Trace 1 [¥IShow +Peak Normal
RMS Peak Location AR
EVM: 1,382 % 3.001 % 125.00 Sym < dB/div:
37.191d8 -30.454 dB 10.0 d8
Phase Error:  0.737 © 3.162 ° 108.00 Sym - _??ng
Mag Error: 0.937 % 2.821 % 101.00 Sym ] vew:
MER {(RMS): 37.191 dB Rho: 0.999808
iIQ Origin Offset: -80.579 dB Frequency Error:  3.782 kHz -100.00 dem

| Gain Imbalance: 0.024 dB
|

Quadrature Error;

& Span: 1.000 GHz

-0.038 ° © CF: 10.200 GHz

Error vs Time
Settings

Modulation Params | Freq & BwW

Modulation type: 16QAM

Symbol Rate: 50 MHz

Standard
Settings...

Stopped Acq BW: 1.00 GHz, Acq Length:

Advanced Params | Find | Analysis Time | Trace | Scale | Prefs

v Measurement Filter: | Raised cosine v
Reference Filter: |Raised cosine v

Filter Parameter: |0.350

7.885 us Scope Bw 20.000 GHz Scope sample rate 50 GSfs
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Fle Vew Run Markers Setup Took Window Help

 [Diploys ) [vakers )

© Refley: -2.40 dBm

© Freq: 4.000 GHz

I putse Trace 0 Overviey 5@?3_]
4 © 383 GH (a)=] 5-)m) 182337 us Actusl: 182337 us
Result:
FreqDev v 9.09 dBm
< o
3.056 GHz -
© Position:
11.3 Mz
-3.81 GHz -90.91 dém
Autoscalle | ¥ 34.7 us Scde: 1.22 us Autoscale v Position: 0,000 s o Scale: 199.998 us
T Pube Toble. I _OX]| " spectrum —
v Freq Error: -1.828 kHz (Auto) 7 Trace 1 [Ishow +Peak Normal
2.4
r Max @ Err RMS @ Err Max Freq Dev @ Dav il SR
1 2B3ME 4.265° 1238°  3088GHz  [129s00° 1 |J° ?g/od:é
2 TSMHz  4.167 -11.11 ° 3.062GHz  [129600° 2 o
> 3 oM 425° 11.16 ° e 10700 3 s
4 S2MHz  4.781° 11.49 ° 3082GH:  (129700° 4 ] vew:
5 BMR 475 ° 1062 ° 3052GH:  [129600° S
6 1Mz 4283 ° 1092 ° 3069GHz  (129600° 6
7 2MHz 4005 ° 10.66 ° 3.091GHz (129600 |7
8 Mz 4424 ° -13.94 ¢ 3.082GHz  129600° 8
9 OMHz 4394 ° -14.06 ° 3.066 GHz 129600 ° 1
10 j1MHz 4076 ° -12.50 ° 3.044 GHz 129700 * 1
11 BMe  4016° 11.19° 3.056GHz 129700 * 1
12 oMe  4138° 12,02 ¢ 3.030GHz 129700 ¢ 1v| | -102.40 d8m
< > Autoscale | @ CF: 4,000 GHz  Span: 3.500 GHz
Stopped Acg BW: 8.00 GHz, Acq Length: 200.000 us Rea Time Scope sample rate 50,000 GHz

Average ON Power:“F-3JJF T2

Peak Power: IEMHIIZE, &FxHki 7 =

Average Transmitted Power: 15 % 5 2%

Duty Factor (Ratio): 5%¥tt

Duty Factor (%): Gtk (AR 7R)

Pulse Width: ik 58 i

Repetition Rate (Hz): ikt 5 8 4%

Repetition Interval (Sec): ik = & 8] &

Rise Time: ki1 i) b Fif [

Fall Time: fik 5 ¥ i BRI [A]

Ripple: Zu Bk THERERIAFE) , H 4 HEidB#R R

Droop: Rkt IiERHIEE, H 7y EEEdBE IR

Pulse-Pulse Phase Difference: ki 21 Bk 2 18] [ AH A 2
ik 1) 8] 5 3 D

Pulse-Pulse Freq Difference: ik £l ik (555 i 2=

RMS Freq Error: SRR ZRARE (HLanZ HEskinG =

A S EAR LR PR RIS 5 2 A ) ED

Max Freq Error: ARZ&iR 72 i RAE Ok o 3540 26 22 1Y) B

KAED

RMS Phase Error: AH 1% 2% (14 RE

Max Phase Error: AHf7 1% 2 i) e KA

Freq Deviation: AR {wz (F5HRLMERMGES, %

PRSI FE, AR RS 5 2 18 R 4 0D

Phase Deviation: AHA i 2 (il 7 55 P9 FRIAR A 22 4k)

Impulse Response(dB): XtChirps k(s 5347 ik )5 1) 3=

M5 TN L

Impulse Response(ns): Xt Chirp i iA1E 5 HEAT bk J5 1 3=

TR

Time: &EANKIT B Z)
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Fle Vew Run Madkers Setup Tooks Window Hep
(Cosplays | [Markers J[setngs]  [acq J(ana ] = Freq: 4.000 GHz © RefLev: -2.40 dBm [Replay |[ Run
g C ol
v v 3.83GH [a)= ] [s=]ma) [182.337 us Actud:  182.337 us
Result: o
FreqDev ¥ o 9.09dém
“ Pulse 3 © dBfdiv.
10.0d8
3.056 GHz
@ Position:
11.3 M
!
-3.81 GHz |‘ -90.91 dém
@ o 337w v Scae: 122w | Autoscabe o Position: 0.000 s o Scae: 199.998 us
' Py _ [OfX] I 5 _BiX]
v Freq Error: -1.828 kHz (Auto) v Trace 1 [Ylshow +Peak Normal Cloar
o 2.
r Max O Emr RMS @ Err Max Freq Dev @ Dev 18 L
1 23ME | 4.285° 1238 3.088G |120600° 1 - ;?gd;
2 TSMHz  4.167 * -11.11 ¢ 3,062 GHz | 120600 * 2 ~ PR
» 3 mME  425° 11.16 ° ECera 120700 © 3 ()7
4 S2MLe  4.781° 1149 ° 3082 GHr 129700 ° 4 [ vew:
S BMLE  4.725° 1062 ¢ 3052 Gz 129600 ° s
6 1M 4.283° 10.92 * 3.060GHz | 120600 * 6
7 2MHr 4.005° 10.66 ° 3091 Gz 120600 ° 7
8 SMHr  4.424° -13.94 ° 3.082GHr  129600° 8
9 oMz  4.394° -14.06 ° 2.066 Gz | 129600 ° 1
10 iMu  4.076° -12.%0 ¢ 3.044 Gz 129700 ¢ 1
11 ©BMe  4016° 11.19 ° 3.056GH: 129700 * 1
12 oM 4.138° 12.02 ° 3.030G 129700 ° 1v() -102.40 cem
< > | Autoscale | @ CF: 4,000 GHz ¥ Span: 3.500 GHz
Stopped Acq BW: 8,00 GHz, Acq Length: 200,000 us Rea Time Scope sample rate S0,000 GH2




fk s 5 AR BRSO

& X: 2.363 dBm
# Bin: 100

Pulses in Bin: 3.405 k
Total Pulses: 1,181658 M

& 2.27 dBm

€ 0.0000

Histogram Table | | Autoscale

«  ATLORE B AR Ik E
i SR 23 Am B ) 7 5, I

] AR R

H

)

L) \ N NETN:E AR S B
=] B A LR TH G v k£ ) & 1
Statistics | Avg ON | width Rep Int [PPFDff  [Rse [Droop Duty [ Abs | Peak | Rep Rate Delta Freq H E/‘] =) j(’fﬁ =) /J\,fﬁ m& m&
»[Total Pulses | 1181658 1181658 1181521 1181521 1181658 1181658 1181521 1181658 1181658 1181521 1181657 HY v B ~ ERE
245dBm  30.01176us 1.77533ms 20.36901.. 1.01467us  0.26321 %W 0.05374 1.01022GHz 2.53dBm 179071 kHz 9.998 ,1E: SIZ:[:A] ,1E: ﬂED 1;_‘ ‘{& ,f)i' % u
B 8/29/2016 ... 8/30/2016 ... 8/30/2016 ... §/2%2016... 822016 ... §/30/2016 ... §/30/2016 ... §/30/2016 ... §/29/2016... §/29/2016... §/30/2 > - 2N i ’
Min 223d8m  29.99061us 558.43807 us -20.32668 ... 984.47210 ns -0.27168 ... 0.01690 989.74842 ... 2.28dBm  563.27563 ... -10.001| &Hﬂk‘/[:ljgﬁ E{J%/J\ %D%j{,{ﬁ
Mis Time...  8/30/2016 ... 8/30/2016 ... 8/29/2016 ... 8/29/2016 ... §/30/2016 ... 8/30/2016 ... §/30/2016 ... §/29/2016 ... 8/30/2016 ... B/30/2016 ... 829/
| |pesktoPesk 0.22dBm  21.15848ns 121680 ms  40.69569 .. 30.20034 ns 0.53480 %W 0.03684 2047200 ... 0.25dBm  1.22743kHz 20.0005"
| | avg 234d8m  20.99873us 608.44426 us 5140560 Hz 1.00143us  -0.00549 ... 0.04964 999.97997 ... 2.39dBm  1.65471 kHz -1.3556
Ctd Daa 0.0s dem 2 38550 ne S0 _NNASQ 11e 2004287 2 ﬂﬂA?1 ne NNS472 0L\, 0 NNANS. 1002140 0.0S dRm. 125 0A0472 l [s] BDO?
=
45.153 k<- Outlers ->523.143 k [glear ]
Result:
mgon [ © 001k

& Scale: 94.3 mdB

Frame Scale

Frame Offset: |0

Frame Scale: |40

Frame Count: 100

Marker
Frame # 10
5/26/2016 0:18:05.152109

Display Options
Plot Type: Stacked
Both

]

Display:

RBW: 223 kHz

Time vs Time Frequency vs Time
MR: -30.27 dBm
100.0 MHz
Frame #10

MR: 0.2513 dBm
5 ms

Frame #10

e
Jaumi RS
ARRAL A

—
& Pos:  -2.000 us & Scale: 10.000 us & Start: 45.00 MHz & Stop:  155.0 MHz
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5B X ARk R
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Pulse Train List

1 L
1 L
1 1.
1 1
1 1

Pulse Envelope ([ NECE Staggered PRI @ | Pulse Impairments @ | 1Q Impairments @ | MultiPath @ | Interference Addition @
M ion -

LFM

1,007 GHz
Frequency Profile

lowtoHigh = :Overview] @@@

5035 M
Markers Setup Tools Window Help - 8 X

2 Freq: 100.00 MHz 2 RefLev: 0.00 dBm [Ampl] [Replay” Run ]

Actual: 5.000 ms

= A LARE SUBK AL 1] 1)
FAXF TR

-104.15 dBm

T

2 Position: 827.502 us © Scale: 2.075 ms
o wrkers (5o ] o (o] Goe) )

Stopped Acg BW: 110.00 MHz, Acq Length: 5.003 ms Real Time Free Run Ref: Ext Atten: 25 dB
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S-Parameters

-6.65 dBm

art Tim: On Tim
1 11 us 10us
11 us 10us
11 us 10us
11 us 10us

P, 10 110 M

B e © | Sacoerms 1@ | e pmiments @ | aimpsirt @ | Mol @ | rtemce i @

Pulse Envelope
A

1,007 GHz
Frequency Profile

Low to High
503.5M

Time (sec)

11us

NG

< Scale: 4

Freq Error; -794.0 Hz (Auta)

3556 us
SRBW!

4 MHz
& pos;
347
208.5 us

o CF: 2,000 GHe

Avg ON Peak
1 -7.71 dBm -6.60 dBm
2 -7.71 dBm -6.61 dBm
el -7.71 dBm -6.60 dBrmn
4 -7.71 dBm -6.64 dBm
= -7.71 dBm -6.63 dBm
] -7.71 dBm -6.62 dBmn
7 -7.71 dBm -6.62 dBm
8 -7.71 dBm -6.62 dBm
El -7.71 dBm -6.63 dBmn

pln} -7.71 dBm -6.65 dBm
11 -7.71 dBm -6.60 dBm
12 -7.71 dBm -6.61 dBm

13 -7.71 dBm -6.65 dBm

width

1.100us
1.101us
1099 us
1.100us
1.100us
L101us
1.100us
1.101us
1.100us
1.099us
1.099us
L101us
1.100us

Rise

54.58 ns
55.31ns
53.55ns
54.45 ns
54.29 ns
S4.18 ns
54.90 ns
54.23 ns
55.26 ns
5443 ns
55.42 ns
54.58 ns
54.16 ns

Rep Int
10.00 us
10.00 us
10,000 us
9,099 us
10.000 us
10.00 us
9,099 us
10.00 us
10.00 us
10.00 us
9,099 us
10.00 us
10.00 us

Freq Dey &
1.008 GHz
1.008 GHz
1.008 GHz
1.008 GHz
1.006 GHz
1.008 GHz
1.007 GHz
1.008 GHz
1.007 GHz

1.007 GHz
1.009 GHz
1.007 GHz o8

IPulse Trace
< © 600 MHz [=J[s=)=] 256125 s Actud: 256,126 U5
ResLit:
% Pulse 10 © dByfciv:
10.0 d8
1.007 GHz
@ 500 MHz -101.56 dem
;
v 999us © Scale! 1,37 us © Position: 0.000 s © Scale: 399,770 us
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Signal Format = RF/IF

Add Carrier| | Add Multiple Carriers..

Digital Modulation Frequen

-6.24 dBm

Pattern

Coding
Markers Setup  Tools  Window  Help

< Freq: 10.200 GHz & ReflLev: 0.00 dBm

Freq Error: 3,782 kHz, Auto

Filter Raised Cosine
Window Nene

21 Symbol

o Scale: 128.00 Sym
Peak: 3.001 % @ 125.00 Sym RMS: 1,382 % PeakEVM: 3.001% @ 125.00Sym

CER I

RMS:  1.382 %

v Trace 1 [“IShow +Peak Normal

A5 Pesk Location e
EVM: 1382 % 3.001 % 125,00 Sym © dBfdiv:
-37.191d8 30454 B 10.0/d8
o RBW:
Phase Error;  0.737 © 3.162 ° 108.00 Sym 100 M
Mag Enror: - 0.937 % 2821 % 101.00 Sym O vew: IW\“"";\,#(‘% I "ll
nW Al
MER (RMS): 37.191dB Rho:  0.999808 \ d
1Q Origin Offset: -80.579 dB Frequency Error:  3.782 kHz -100.00 dBm
Gain Imbalance:  0.024 dB Quadrature Error:  -0.038 ° © CF: 10,200 GHz © Span: 1.000 GHz
Error vs Time Modulation Params | Freq & BW | Advanced Params | Find || Analysis Time || Trace | Scale | Prefs
Settings
Modulation type: | 16QAM v Measurement Filter: |Raised cosine v
Symbol Rate: 50 MHz Reference Filter: Raised cosine v
Standard Filter Parameter: |0.350
Sel
Stopped Acq BW: 1.00 GHz, Acq Length: 7.885 us Scope BW 20.000 GHz Scope sample rate 50 GSfs
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Channel 1 | Sequence - Track 1 Amplitude | 500.0 m\Vpp

Wait Track Jump to Go to
QPSK_10MHz5ymb...

2560AM_1MHz Sy...
PulseTrain_1-PulseG...
PulseTrain_1_1-Puls..
QPSK_10MHzSymb...

PulseTrain_1-Pulsed...

Channel 2 | Sequence - Track 2 Amplitude | 500.0 mVpp

Wait Track Jump to Go to
OPSK_10MHzSym... 1
PulseTrain_1-Pulse...
PulseTrain_1_1-Ful...
2560AM_1MHz Sy...
PulseTrain_1-Pulse...

QPSK_10MHzSym...

0 13-JUL-18 e MR A =N A




PRE

= CH
AWG70000A [T mmssommmsm—o—mooo e +  DPO/MSO70000
AWG Ethernet Cable RTScope

Plug-in:

Generic v [ [l_!g Create coefficients

Type RF Sample Rate: 50 GS/s

Instrument Connection | MSO73304DX  B260888 C B
S O Nyquist Zone Zone 1
RF Channell + Channel 1+
RF Start Frequency 5 GHz
RF End Frequency 7 GHz

Frequency Resolution 10 MHz

Scope Trigger... ? Number of Averages

Output Filepath | C:\Users\OEM\Desktop\5-7.corr

T Frequency Response ==
Correction Coefficients 1
Magnitude Response Phase Response
3.84
=)
= =
Q
E 8
o =
g o
-946
Frequency (Hz) Frequency (Hz)

o=
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2B B

Up to 8 unit, 16 channel

= R4S

Channel to channel jitter < 1ps

Correlated or non-co

Capable to integrate more AWGSs based on same topology

rrelated

Fully automatic de-skew process

System-A

Master AWG Clock Setup

Clock Cable
(This is the point)

System-B

External Clock Setup

Grand Ma

ster AWG

Sub-Master AWG
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AWG5200 RIMERIRIEF= 4 4%
RSAB5000B SL{Z 543 #TiX
RSA7100A SZHE 5 KT
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Spectrum - .E::-b fl
Analysis E EERES
i EEER" e

——)

AWG5200

SourceXpress
~ Vector signal
~ generation

software

g oR R, PEREH () — BRI Ut T 5

SCHFAM/FM/PMAN B )2 N2 ) R B AN i A = B AR Bl 5 20 #
FEMBEATIRE, AL TR ROROR B Ik, Ak, U il 3555 2453 T ) b ke
MV SR AR AR (R 08 7 B 577 A sk S o O T 5
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> EPEEEAWGS2008 E = KT &

460.5 mm (18.13 in)

Removable
HDD
6.5” —
Touchscreen
Displa
biay —  153.6 mm (6.05 in)
Trigger
Inputs Up to 8 Channels
PC, Power, and
Display
Aux Connectors
Outputs Up to 32 markers
e 13-JUL-18 AT mRTIET A =N A 34



RTEHFT —REWES=ETR

> EEBEAWGS52008h HE P2 s I &

8 CHANNELS -- FLEXIBILITY

- RTERES
o 16 bits T FL 43 #E%
o 10 GS/s DACKFEH
o FRA IR 75 Ha P

N = [ oope i:gg;ggrf
oo

| oo
DoEE .
[ =N [alelo)
= o e e e e @ e e
=

@e e 68 90 |,

- R BN
o MEETEYRE
o FE T HN K * 16 bit vertical resolution

* 2 GHz (-3 db) bandwidth, usable to 8 GHz

* 10 Gsamples/s sample rate

- AT KA PR

* 2 GSamples/channel memory (Standard)

o FFENIRIRAL R Z 8 ALIEE, BA S i R E sl
N A * -70dBc SFDR (In-band, 10 GS/s, DC-1.25
GHz)
- Mt RRSRE « 1.5 Vp-p Diff @ 2 GHz

o Matlab #2514
o SRIIAWGE TR A

e -85to+10dBm @ 10 MHz to 2 GHz

e 13-JUL-18 AT mRTIET A =N A



RIEHFT AR ETETR

> EEREAWGS2008) /1572 5 I &
AWGS5200 R F_ LT I0514

. CEEIED '
%ﬂjéﬁ?ﬁ ﬁ 2X, 4x, 8X, . . SINE + DAC

(Ehs) 16x RIE
land Q
Data

(1) Fo7 EARTR 1600 0 Fr L S8 R T 58 K2R s 1 e rh oS = T A 1 SRS 1]

(2) &R S PRSI T o T BIE LAQIE A AE T A7t LLR I B Hh SR 2 A
PR o BB 5 AL IR 3% IO AR 7 AT i

(3) EEmEM. RAHIHWES, TENE, LM

0 13-JUL-18 ST IR A =N A



ZRREHT—RETEES=ELTR
> EPEEEAWGS2008 1# = M EIFF R

AWG5200 aJ A#HPFEY /=R EX

. GO S YRR At NI ST I AR F 5 il

o GBS ELIE 52 AT, — AN T A 2 W TR P 72
o JHIE Z [A[V% ‘

o FN I AT BT (T PR A A A

o SEBACTS ML, e Rb T & Al DL AL P
IR A8 B8 35 1) S AT e

- ZE QR T ReR] AISRAEH 2 BT LA AN AR
AHY RSERMET R

o [ — AR AS SR AL R 2 A I i il

e 13-JUL-18 AT mRTIET A =N A 37
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> EMEREAWG52004

AR5

@ 131.00 Symbol

[T1 Tek RSAS1008 o |2 [
File View Run FReplay Markers Setup  Presets Tools Window  Help
® | 9 |j> T = 1A | Frequency: 625.0 MHz Reflev: 10.00 dBm Praset Replay o) Stop -
[T Occupied BW & x dB BW = [ @ | = | | [[] Constellation = |5 [ES]
Autoscale MNorrmal = Tracel ¥|Show Points
@ OBW: = 10.00 dBm
82.3 MHz « dB/div:
o 99.0 % o °
c% ioods RMS: 0.521 % Peak EVM: 1.240 %
X '
95.3 MHz
@ -26.0 dB
= RBW:
300 kHz
VBW:
-90.00 dBm
< Pos: £25.000000 MHz @ Scale: 65.000000 MHz
Freq Error: -268.9 kHz T I
X dB BW Ref Power: -10.72 dBm (peak power) Info: Meas BW may betoo low bol Rate
0BW Level left: -21.47 dBm Freq Error: 286.7 Hz, Auto
0BW Level right: -28.84 dBm
OBW Ref Power: 6.13 dBm (total power) RMS: 0.521% Peak EVM: 1.240 % @ 131.00 Symbol
Constellation Modulation Params | Freq & BW | Equalizer | Advanced Params | Find | Analysis Time | Traces | Prefs
Settings

Standard
Settings...

Analyzing

Modulation type: | 256QAM -

Symbol Rate: 78.125 MHz

Info: Meas BW may be too low for Symbol Rate

Measurement Fifter: | Raised cosine v|

Reference Filter: | None v|

Fitter Parameter: 0.350

Real Time Free Run Ref: Int  Atten: 25 dB

@ 13-JUL-18

R AT =N R
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R —REFESTE

=

> EMEREAWGS2004E LR EE

File View Run Replay Markers Setup Presets Tools Window Help
B 9 o & T = %% 14| Frequency: 1.81600 GHz Reflev: 10.00 dBm

Replay

=
=) Stop

x

-

Trace 1 V| Show +Peak Mormal
5.4 -

MR: -10.37 dBm
1 GHz

-105.4
Autoscale < CF: 1.81600 GHz

E:;E%rut Marker  Frequency A Frequency Time A Time Amplitude A Amplitude Phase A Phase
Table MR 1.812 GHz

M1 1.804 GHz -8 MHz

M2 1.828 GHz 16 MHz

Spectrum

-10.37 dBm
-85.88 dBm
-87.92 dBm

2-Tone performance at 1.8 GHz, DAC at 4 GS/s

Acg BW: 312.50 kHz, Acq Length: 96.758 ms Swept Free Run Ref: Int  Atten: 30 dB

A Spectrum

-75.52 dB
-77.55 dB

@ 13-JUL-18

R AT =N R
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o DPX$AR,  Jo AAE EE A A B a1 12

. filA

o TRIBORBUAAAEAR Al A, MUk B 2 SCE ke e (5 5 1) TR
- fH3R

o RIEMHMIHIREE ST, T Mrde A7 fifi (R pss

© SHH

H_ WRARIIED bl e Sond ass sme e e

3

1 [E050 HO0N0
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RSAR IERI LB & 71

- L4 IRadiollixk
> ACP, Power Ramping, EVM, etc.
o Z MR EN, IERE M

« ZHIRG TS
o UCRER TE LA H IR
o NGB EPIE R
o BT HTIORE, A O II AN
o ZIo =2 AN

- BB RE

o [ Bl T [A]
R B AT A
2 & o A D e
%%%ﬁmgﬁm%m%#
FEFNI RN DfE
100% 4 Tt

[e]

o

o

o

[e]

Oscilloscope

Spectrum Analyzer&SSA

L B N

Reconfgc .

Power Meter
Reconfig

nulllll

' Reconfig

Vector Slgnal Analyzer

Real Time Spectrum Analyzer

Iii% i

Single acquisition

42



______
SER S SR SR (DPX) FH T30

= SRRSO

= 100% A HNLEBE B [a) e
0.434us =5

- 7yi£)” % LGS T IR [R) A0

‘Ex
a

v Tracsl  [Srow +Puk Nomd

A DPX Spectrum

v Bitmap [“Ishow

Scale: 2 . Parertll

12805 @ -9.50 dbm MTADIEM% R e

3 > dB/div: 2445312852 OHz 1 200 <
© RBW: s -12.00 d&m y

100 10.0d8

vBw: > ;
= 100 k&
¥ Pos:

2

1.976 ms =

Autoscale | ¥ CFi 2.44673 GHz ¥ Span: 10.00 MHz Autoscale & Position: 0.000 s & Scade: 2,000 ms
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Recel scale

Marker to peak

Add marker




3-DHiREY AT

L] .
"& Fie View Markers Setup Presets Tools Connect Window Hep Tektronix
% nr v . e v
Bl YSLQEMNMINVS D[P @&® © Repay v :
+Peak Normal Clear Time: 6.5
& B840 MHz Spectrum |
Offset: 9.5
12.354 us
Length: 255
923 u
_ Posttion: | 53.923 us
¥ -29.8 MHz I Y
HH N 41.5
H ‘ I ‘ | _ dB/dw: :
[ } ‘ I ¥ 8.01d8
‘i ’ 57.6
-899 MHz
Autoscale @ Postion: 1.002 us & Scale: 100.000 us 73.6
pax: 781.2MHz © 9.000us Mn: -78L2MHz e 22.89%us | Autoscale & Postion: 0.000 s & Scalke: 100.000 us
0 =l
Spectrums/ine: 1 +Peak Clear 7 Trace 1 V] Show +Peak Norma Clear
_ Tme/dw: PN 8 dB/dw: 0.0
“111us ¥ 10.0 d8
_ RBW: RBW:
¥ 1.00 MHz ® s oomer 200
J vBwW: VBW:
40.0
)30
i ' A4 . -60.0
Al ok : AT
af-x Y ATttt T
L L ]
! "M%M -“'MVVI*W# iy R -80.0
ZCF
v
0.0 dv ) -100.0 -
Autoscale | # CF 1.000 GHz & Span 1.000 GHz Autoscale @ CF 1.000 GHz & Span 0.100 GHz

Q .
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-RTSA
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TN
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ST

* 0 111100 3 Q
0« 1 1 ¢ 3 I
 » B ( O 001 0 91} 3 q
o ( | @ @ Q
¢ 0 ) o 0
| o 0
% 111 ¢ )
120 1 1
128 ¢
Madke: NR SO
Terw: 000 Sym Viue
B o
Locaten
e a0 L
Phase Bror 40.00 Sy
Mag Enge
MR (RS L)
Degn Ot BRI &N Freguercy Ener .20 W
Gan Imbalnce LR Quadratire Eopr 3048 *
Hopoed Sulated Sota A NELEE, SN W gt Rodl Trrm
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Froguancy Mack

Raf- 32

)
YT W28 0 X8

e ) L Sow  Whean ey (o

MAY 2015
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Ff TR] SRR 25 3 AT — BAIE 5 BT 1] Ol &

Wy

File View Run Replay Markers Setup Tools Window Help

[l o T % Frequency: 2.44530 GHz Reflew: -5.00 dBm Preset | B Replay ~ | ) Run -
W Phase Settling = [ @ || 2= || Time Overview = @
¥ Trace1 [¥|Show +/-Peak Normal | clear | |__| [s=|= | 866.920 us +Paak Normal [ clear |
& 45.000 k® I
@ 4.73 dBm
o dB/div:
10.0 dB
& Position:
-80.000 k°
-104.73 dBm
© Position: 0.000 s & Scale: 4.000 ms
-205.00 k° BW actual (limited by Acqg BW) DOMHz - Moress—————————————————————— m Spectrogram - = =
U N Overlap: 83 % +Peak
Autoscale c ition: c .
o Position: 866.920 us o Scale: 517,110 us o Time/div:
Settling Time: —- s Settled Phase: 269.53 m® 192 us B
from Trigaer: 363.44 us Settled Freg: 2.445313 GHz o RBW:
100 kHz
B Freq Settling o || B2 VBW:
“ Trace 1 [¥IShow +/-Peak Mormal | Clearl
 5.0000 MHz OlEEE
20.0 mdiv 1 15
[ Autoscale | = CF: 2.44530 GHz © Span: 10.00 MHz
ﬂ Spectrum o || B &
< Position: < “ Trace 1 [¥/Show +peak Mormal | Clear|
1.5000 MHz o -5.00 dBm
o dB/div:
10.0 dB
& RBW:
-2.0000 MHz 100 ktz
Fres | T VBwW:
| Autoscale | o postion: 865.920 us o Scale: 517.110 us :
Settling Time: 199.36 us Settled Freg: 2.445313 GHz -105.00 dBm
from Trigger: 188.84 us | Autoscale | o CF: 2.44530 GHz < Span: 10.00 MHz
stopped Simulated data SIM_NB.igt, 5IM_WB.igt Real Time Frequency Mask Ref: Int Atten: 25 dB
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o

. 36 TS 5 AT

e VR BE ARG 70 By

ol

(ayay
1~

o BIRVEMH: 16 kHz- 14/26.5 GHz
o MAIMERE (@10 kHz k%)
= -134 dBc/Hz at 1 GHz (typical)
= -120 dBc/Hz at 10 GHz
o MRS A MR
= -156 dBm/Hz DANL at 3.6 - 14 GHz
= -150 dBm/Hz DANL at 14 - 26.5 GHz
= +18 dBm IIP3 at 7.5 to 26.5 GHz
o SRAEH 5
= 320 MHz (F5FL)
= 800 MHz > 3.6 GHz (J%&[)

e 7/13/2018
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LT

%ﬁ ﬁ&zj]u_» MEA

FaHTX

nlll

o I
= >70 dB (preselected)

" iﬂ)—l” Tﬁ’ﬁ:'ri ﬁ% Elébr_w;?ﬁ;;'; e
o HULH: 12 GHz 5 e

s M %E: 800 MHz
s =>%hk: -74 dBc

o S
= 65 dBc - 800 MHz77 5

'r'q_l. i | i
s L T P TR KO U

......

L]

[ e T Crrmm 1Fm i tua
== ]| [ 2 [ (5
[ R I ¥ |

e g e e i [ ———— | r—
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U
RLRE WSSOI
AR A K
> No Raid (F#F)
= 2 G SignalVu-PCR4: N 1%
o BN N AR IMD
- Fast Frame — 7 Btfii 17
o Sk
o RAID (3&44)
 1QEHE it A7 B A H i 4
o Fx % A SRAE8X1012 S IQ ¥ s
= >2/NF) - 800 MHz BW,
o >10/Mif - 160 MHz BW
o [ RS
= 2 Gsps A KA
= SN ARG 53 B+ 250 R A I A AT

e 7/13/2018



.
Y = \
RS 5T
S AT 4 HT P e

o /M T HHIRES A - 100% POI

= 700 ns — #ilEk

» <4 ns— i
o HH Z il B

« R (Frequency Mask)
= B FE A (DPX density)

RBW BT A R 100% PO

50 MHz 1.47M /s 700 ns
10 MHz 1.45M /s 800 ns
1 MHz 380 k #iiik/s 3.2 us
25 kHz 131 k At /s 231 us

0 7/13/2018 52



pre

1l 5id %)

7\

-PEEE

o DPXSER S 53 #1 - 800 MHz e e e ——

« FIMIDPX — 44

o PRAARAR fith

« G 55 2/ B RAID AT

« DataVu-PCHf|: — RAID##E f5 4b 2
o FAOIIE, Spectrogram, & Vs [A] s
o AEADF IO T — mme =m0

o ik i-PW, PRI, Amplitude and
frequency

o Time overview — 55 B B K H 4

o .



SMARK %4

JIAMARKERS, ®{E1 2, FTIME OVERVIEW

» Markers
o HE kLR, WfF#%2,000,000% HFFA
o H PRl AR N MarkerfifuhaiE
o A FHAERR I [R5 A

Tekronix o7 v7.ve T I T G000 S D X SN

Power Threshold: -40 dB

Minimum Sample Dropout: 10

Minimum Pulse Sample Duration: 10
Moving Average Filter:

l Moving Average Filter Points: 5

Cancel Start

Q o



Time Overview

s rREET, REKRhHES
» Peak, average, -peak

o B SOR AT ISR W B R 4a A 1 3 A s 1]

@ 7/13/2018
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o NE—MHKPRR AR IR IEE ], PRThER, Kbk, BEERRE, SREER
o TPEEINRLE B oS Hosth T B 35 1 PDWsELE .emrkig =,

® .



RSA7100A Overview
Fenure | spectcaion | compettion

Competition can go to

Freq. Range 16 kHz-14/26.5 GHz 90/110 GHz
Acquisition ;;E/éjo/l.?go(lzoo) MHz
BW 320 MHz (standard) Z With scope
Real Time 800 MHz (Option) 510/512 MHz
Streaming 255 MHz or none
Real time minimum 200 nsec 3.7 usec (KS)
signal duration 1 usec (R&S)

High performance,

Classical SA . UXA, FSW Really are the
keeps up with ,
performance g world’s best SAs
competition
Missing phase noise
Applications o ~All apps available
PP noise figure for design PP
Single supplier, . . DataVu-PC
. . Requires two suppliers,
Streaming storage/re- well-priced, .
. . more expensive,
analysis includes new DataVu-

PC SW for fast review COMPlicated to buy

Q 57
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B — S BB 7~ I a TR A A BB R
> S BINTEER B RO

SR E—!

0 AJEIE . 61EE A 8IFIE 7 i ZK

HWN\H\ W““_ .,.“.,\m “‘% S_ 9 ADC/ #1%.12-bit, =153 HFH AL 16-bit

9 T DL ER ST B % 2440\ (FlexChannels™)

[

Ll i )

O 156w R A

e e EhL Windows #:1E R4t

e 13-JUL-18 LA R IET A =N 61



> BB 7 IS B A R

5 &% MSO MSO54  MSO56 MSO58

B — RS IBIE 7B AR TR R

Y 350 MHz, 500 MHz, 1 GHz, 2 GHz

B AR DL IE 4 6 8
I KB ETE 32 48 64
(EAC8ImE E IRk
KAER (BN E FIE1E) 6.25 GS/s
PRBCIEFKE (BUAE i iE) 62.5 M
ORIESR S (B2 718 1) 125 M
EIAGEISEES 500,000 wfms/s
ADC 43 #E% 12 fr

BT 8 fii @ 6.25 GSl/s

12 @ 3.125 GS/s
=15 16 £, RHHigh Resiy

LRI 5 R A Up to 50 MHz (GLFR)

£E ) DVM A 5 S5 K e 77 E AR Y AR

FMEERE— R LERL! TPPO500BELZ TPP1000

AN &

BRI HT X

=N ALY R
PR a3 T AR

DVM

fid AR T A

0 13-JUL-18 ST IR A =N A
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B — RS IBIE 7B AR TR R

> 25T IE 7~ % A B A A MV S5 |
EHRENREEZEE

« 439 FlexChannel™i A, 7] LR
Aic & % -

o (1) z&@%itll_kjl
o (8) FKHiviE

» FlexChannel™fic B il 1 14 /2 407 18 et VPIERESI IR, S

B, AU R TZ 08I 46\ B2 R UER ]
kb B IR L Bt SR |

o XFEIIRSL A IR LM ERE A S
R TLP058 IHRLERSHF

o S TR ARA I RIEN:, &N FHRS FlexChannel Y8R ENFIRIE
P55
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B — R EIE 7 A TR A A BB R
> S IBINREBR B RO

AP F434G |

« R TAEIMA B AL —GREES, KBIT

FIBE T 7]
o AbFEMd IR AL, [FIAEPRAR . SRIBR IR, A AL VREL

14

o VP20 LN FHELR 2 T A5 0E
o ZAHINE T
- kAR
UL RS 8t
o IREHTHREECUI K
o YR TT
o DCEIDCIfZH#E

AT 64

e TN R E S
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B — RS IBIE 7B AR TR R

> ZIEIE RN A B 5 A0
EEM126IADCRIAHHIGH RESER, EwmmaEsrses MW HRFL !
T PR AR S8 I T
BT /N £ 2

o MR LURT—fURBASBEMC T
~4.5 dB

ZE: 12(rikEs LR EIRIREL
HEHRFE SRS T 1605

TB: sfifE5mikss 55875
MSO 12{ART S, BT
DDR3EERZ(SS

1267 B B % 25 (ADC) F2 AL 11
IR AL 58 ADCHI 1614

4 #High RestR #2415
1607 HE Ly #F 2, A DL
KA & B IR BRI E 5
o FEARFFISREE R AR
DSPiE W #5 FR I 1w 55, 12Em
W 8 UL
059
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> ZEIE TN P A B R R Rl

FHAE. 48 Fz). EH—KAPRFE
L HMETRIMRER, BEEMRETRSE
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