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Add
Cursor

Show/Hide tools

(©) fad
Help

N A

Force
Trigger

O] @ 4 L%

Screen Save

Preset Capture

Help Annotate

% @ @

Save Screen
Setup Capture

& N

Add
Add Zoom o

Recall Annotate

Run Single Measure  Delete

Q

Add Zoom

Preset

L

Clear

>

Run / Stop
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FIL2E Y0l R HL
R&S®MX04-B1 MSO Mo 2 167 C|X|H L S =75t
MAIQ. C|X|E ezt ob 2 R ALO|Oll A EFEESHOF

St Y EIA QAIZA T TR} B 2|, RRS®MXO 4 A2 =
EXME2 HA ot =T xHE T SA0| A EE 5+ US
LICt CIX|E LS A5t ™ RAS°MX04-B1 Z2E2E
R&S®°MXO 40| H&s5H7| 2 otH E L.

M 7}SShIpe QAo EQ St
R&S®MX04-B6 1ty H“gj SMNE At
100 MHz 2lo| my eM7| & b2
EECEIEER 8 NBLA|R 2| BH0E 4 Y2
o, 0| =7t £7}E F|oto 4

0f AlAT 318 2XtS ol
o S0IAM MeE5EALE Yo

MEf JhSEH it SR mRH
EHAHlExE BHIS N U NY ZREE M
i

—— 1= o aoTl

C}. R&SPMXO0 4 Al2|= QA ZAT I af 0| T 2o
EOHFHIEX HEIE Z2EE 2O|HHIEX T2 H QlH L)

0|A M YX|7F ZEE|of JAFLICH 0] 2|0 = Chebet Bt
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EMI C|HH U

=0t S0 QU0 A 28 S

R&S°MX0 4 AHER 7|52 AHEZ EM7|2 SAL

ot QOIE|H 0| AR AFBE 4 UL LICH AMER] AP TH3t
MRS AR Y HX| FOH, BaS HHE SO 7|
AMER 27| AES0| YBLICH AHER D0 A
R&SMXO 49| A7t 0|9l A2 Hake wx| Lt
hakA] RO SOOI SIS B S8 E 4 UBLICH
R&S®MXO 4 A|2| = 2| CHEZ2 XNE 9|

Z0f si{Eot7| [[H—.-Oil 0 HzEE 1.5 GHzZtX| HIAE 7|7|9|
DE YA ASE W2 Zhehs| 2ol

= o fLZto = X|stet o~ UEL| Tk
THES AMER SET AS U ST XIS AIZE T MBS HOIS 4 AUBLICHL AQIX BE NUTIRIQ 04 A9
3 X E= HA QIHHO[AL O|E ME1 22 WE 7t HEtEtA &l S0 Yur™el ZFo| of JLICt AMX|L = &
HNE AMEHStD AHER St=0| 2|l HEE ZHESIHAM JHINA|E XIE, &S&/6td AS ZAg Z2 CHE sjayHe St
£ g7 elg 4+ AsL T
AZI|OAAHME OMES ISt ZN4 AMEY  SHE ZZHE 0|83 SHIE MY
IR EOfHIE=E= IO = A2 EMI ClH A E5| &
R&S°MXO0 4 A|2| = O} 7|EIx{= L=&StASIC 7|58 &8 St ZAS R&SOHZ-15 LIOEE ZT2H MES MHZgL Ct.
St 21 SEHN =2 AHERH HAME M = U= Ol MHEOIM 71E 22 Z2EHE AtZstH A= 3£ 2t
£ ot=EQof2t A EQofof =& stE|0| UqSLICE 0] oM 272 &E MSE AN = USLICH R&S®HZ-156
37|52 85 A 22HRIS B2 Qs 22 4 Y= F & 30 MHz ~ 3 GHzO| Ib4 oS X|MBILICH AES
A AF2|HA LSS BIX[St= O SR LICH AHE 2= 42 30 MHz 0|2t M= A S o~ JUELICEH SN
2 BAM 7|50 =et=El Max. Hold, Min. Hold, ™@# At= 7| Q1 R&S®HZ-16 Preamplifiere O =2 47 st 8L
SCE HAE & UMSt= AHEH O|HESE =X 100 kHz ~ 3 GHz x4 CHH 0| A| 20 dB A|212 MZ &L
UELICH 0|2{8t 7|52 5L HAE 2|A|H 7|S0|H, Ct.
R&SCMXO 4 A|2| = AHER 7|50 7|2XMo =2 EFXf=EL
Ct.
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2 X H2HM
—| 1=

2 Mskls 22 24 7S

B E R&S°MXO 4 A2|= LA R AT I 0|= R&S®MXO04-B1
MSO SIEI 7t A E ] Q&LICH MSO M2 167 .
XE MES AESH| 2o 2Rt 25 Z2EE MSELU
C}.

itE MEZ 20|E X tHEEH H 22| 2 O XMt As
X H slol

R&S®MXO 4 A|2| = QA ZAT I =5 Gsample/sQ| MEZ!
HOo|EEZ2 MA| C|X|E zHE ol cHsl 200 pse] =2 A|Zt &
ls=2 MBS ELCH o] MEE 2 0|E= P 400 Mpoint
o A M=zl Z 7|0 M X|HELICE MSO SNH2 &2 =
2% = EX OB x50} 22 £Q 5 O|HIES EH K|St

ZEHQ ELH J|SE MSELUCH

CIXIE 2 S 0|8t M& Al2|E HA

+|101|t T 71710 24 QB HOo|AE X

A40| U SPI, I°C =9| & Malgd o2e —;—% E2xYoagds
S =

=

=
e
=

|'\LI J_>L

- CIAXBES s

ke

Cul AY:14.17 mV

8
-III-IIIIIIEIIIIII-WI IEII h

AL, UL
I
S 1

Start Count MOSI values MISO vali sp| details

X1 41.638139 ps X2 90512474 ps Y1: 5.4 mV Y2: 19.5 mv
Incomplete 112499 s 0 489D ADOC 8... Index  MOS! MISO

e 577506.. 0 28 SASC 272... dx: 863.4866 us 1/dx: 1.1580956 kHz dy: 14.2mV dy/dx: 16 V¥Hz
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X M A

OZEZ AR ZS2EZ 2N

R&SMXO 4 2|2 Z2EE M9 LMl HHE MI UL ditdoz a2 EE Ii2lE &S5H7| flsisE 24
EATOO|CHE BE1 St ME 20|EZ = Sslfof &Lt

Ol5 d2 T2EE %@.OHM AE XL Ef% Z2o0i tiet 7|17] ME HO0|EE 2H5IEH QURAT = XIS2 [F
20l tisli CHE LHE 22| ME 20|E M%E.”—IEF 2 R2 ME Ao ENME Z2EZ H|0|E 7} SHIZA| |2 E
ELICH obX|2h OHE EA'E*z’“Oﬂkl'— s ME 7t BEStn C|ZE0| 7tsi LU

Trigger Horizontal Acquisition
3 - i 100ksa/s  Sample
Auto 8 ms/ Complete 10kpts  16bit Hist1

105 kSas 0s

TNl

Juur

0l o
Il 1 ATLIE \‘u/ wuwu

ME 7 M2 0lolF, 4

a -1
gl fzdg

2 HIO|E 2 o 2 o3l X

A Z X7 HestU b 8 o2& AHEs5t o

B2 I3lS HAME = JSL|ICH R&S°MXO 4 A 2| == A

L 800 Mpoint2| M2 2| 2 7|2 KQlat Aol A|Ztxt7t 2

42 &zt ?“xii et &~ USLICH TXA XM Al
S ZHEA izl 42 7 A|ZH At 7t A ™= of wHE Cf

HIE =3 = YA L

Index State Start Address type Address RWBIt PEIEREIE

1 Ok -47.161 ms 7 bit El) Write 310.000 kbps

2 Ok -47.034 ms 7 bit 56 Read 309.700 kbps

E Ok -46.869 ms 7 bit 42 Write 310.000 kbps
-46.594 ms i L —

-46.537 ms i i 443.800 kbps

§9F|

5

6

7 -46.305 ms i i 310.000 kbps

8 -46.231 ms i i 442.400 kbps

9 -46.159 ms i 442.900 kbps
-45.99 ms i 310.000 kbps
-45.885 ms i i 442.900 kbps
-45.717 ms i i 309.700 kbps
-45.609 ms i i 442.400 kbps

14[\\_ Ok -45.503 ms i 443.400 kbps

12C details
Index  Value Ack start Ack bit
1 EBh -46.738 ms  Ack

56h -46.705 ms Ack

2
3 DBh -46.672ms  Ack
4

B7h -46.639 ms No ack

Eg|7 Y C|ZE 147|X]

=

R&S*MX04-K510 PSEESE= N PN 12C/SPI/RS-232/RS-422/RS-485/UART
R&S®MX04-K520" AHE HA CAN/LIN/CAN FD/CAN XL

VS HAOof B Al ALE THs.
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T 5P M X

CIZEE o= M2 H 7t2 ZHEE LEE AEst7 L HX[AIRIOM £7121S M85 S4 E= UL 85
St= =tHE EAISHHH R&S®SmartGrid 7|SE AtEdH 2tEHO| A2 S MUlEsHHAL. CIZEE HAS UXME MUZ
of SH5t1/E= B ol EAIE = ASUCH

. e XX V4 ™ e E Trigger Horizontal Acquisition
_ 10 ms/div 19.84 MSa/s  Sample

S S
creen S:t‘aep Recall 26ms 1.98 Mpts 16 bit

Select Measure Add Mask Annotate Capture

Cursor

Diagram Set 1

Serial Bus: 12C

(W — W~ U RN — | VAN — W -~ VMR -~ (WO mnnnnmv'

S Vertical
Horizontal
Display
Protocol type Trigger

Filter lpie
SDA source Acquisition

Shortcuts
Channel 2 Measurement

SCL source @TEET

Channel 1
Spectrum

Math

State Start Address type Address i Data rate s Apps
Ok -46.338 ms 7 bit 30 0 310.000 kbps = Logic
0Ok -46.21 ms 7 bit 56 309.700 kbps
Settings
0Ok -46.045 ms 7 bit 42 0 310.000 kbps
ok 45.975ms 7 bit 42 309.700 kbps | Save/Recall

Ok -45.77 ms 7 bit o] b = Set thresholds »

SB1 I —— — —

O I
680 mv/ E}é‘_l"’;;‘; 680 mv/ [15]""',\;‘; 12C 3 €4 logic Math Bus Ref Spec

175V RTZP11 |1.75 V. RT-ZP11

Keyboard
| I

Index  State Start Address type Address RWBIt Data rate
1 (0] -46.338 ms 7 bit 30 Write 310.000 kbps
309.700 kbps
-46.045 ms 7 bit i 310.000 kbps
45975 ms 7 bit 309.700 kbps
45.77 ms 7 bit

C1
680 mv/ WUMHZ 680 mv/ 19“’""2 12C

175V

Rohde & Schwarz R&S°MXO 4 A|2|= QAZATIZ 19
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SRt
Z|CH 18H| E Esll 5o 2 Ma AMlS 9| AMM| AH S19o]

of 4

0= S0f MOSFETO| 3t RDS, 2 HE5t= 229t 20|
M2 2 Al IS SOl AS0lAE OFF XS A5 N
L =26t o0|7F UEL|CE R&S°MXO 4 A|2|X @A ZA
IIO HD EEO|AM= O|M0of 2 &£ QUHE AMsS HEHE =t
ol 5l ZM3 4 USE 4X H3l5S Htf 188 ENK| &
GiFLCH 0| @MZATEE w3t 27 Jh5E Ol T
B MB35 olx X7t shsstez of B2 Al Hee
IS of S MY EAIBILIC

105mV"" piagram Set 1 +

E2[H & =7t

ZI EE M| 22| 2 e % 10| E 7 X

M S5 X[ Az B2 E= =N S 2AGHHH
=2 ME Ho|EQ 7' 7| AlZto| EeELCHL Ssa [
ol % 800 Mpoint H| 2 2| 2] R&S®MXO 4 A|2| = QA Z A
Io= MAZEEIEEHO| 7hs8 S A0 £ 11 5 Gsample/s 2]
52 ME 0|ES RXI 4 UFLICH

EHl#HfEX
6000 V (O|=) ™
U LICE. 0|E1._ =
S& ZE MAHHIE E

= AF251H DC U A
& A& Ch =t} 12
o HRE EHE
L|C}.

20

CIX|E EE[HE CIHZ 7| 71

Z|Ci 18H|E 2| Eolls2| CIX|™ E2[A of7|E X0l M=
ME S IEE A2 2 HFUAE EE|HEO| 7tsiL
Ct Ol & S0 =0|=0| E2|HEst= LFE WX|st= &4
2, 0.0001 dive] EB|H Z = 2ZtZt CHE E2|H S FALSt
= D2st ZH0| HeF £ JUSLICH £t O X|E E2| A
£ AME835te E2|7 Z=0f el APt Xt Fot~E Mol
=)o YE oSS 2| U =208 SX|8 & 9l

L|C}.

CX|"2 E2|7{ L HD 2=

HD
16 bit ||

Al ZH5 Gsample/sOf| A)

HHALT
(4000 22 A)
AL 2 |08
(4000 Z2h4)

20 40 60 80 100 120 140 160 180
AlZH (] ms)




A

XHI.J\ CF
T T o Hd =

R&S®MXO0 4 A|2| =0 A{ Bode plot 12| 7|

MED ST 2N 43

R&S®MX04-K36 FRA(Frequency Response Analysis) &M
= AIE5tH QUZAT TN MM SE EAS 210
B A8 £+ JASLICH 0| SH2 HAIE HE|, = 32
S EESH ChYB FAL 71719 R4 SEHO| SN 2AE
LiCt AQX| 2E MYZZEX|2| AL CLR(Control Loop
Response) 2t PSRR(Power Supply Rejection Ratio)2 =X
Lt

FRASM2 @Mz AT IO HZE 1+ WA YIS A5}

0 10 Hz ~ 100 MHz 22| XI= MSE MMEHLICH 24
2AZDE 2 HAE F0k0| N DUTS X2 A5 of £
MZol B2 SH5I0 Aol YAS 21 =EE T2

NSNS HHE 4 ABLICH B3 ALK 47| 4
of that 29l Hol2g =2ed 4 YL

Solls 7 & 0t7 X[ &
WO Halls U AY AIZHS RHSI7| 95t Decade & =
QUEE AEX7I e = USLICH OtHH= HeF & E

HO[A0 AFSSHH ST ZHEE EAIE &
= XS X 7|52z /Y H A OrElE
Ao

Olﬁ|_| |:|. A'-Q.X'-
2 =l

|5 A
Sh=s

Et] =0 SAI A
Bt =oQl & ot =02l stHS SH EAY 4 A0
FUE MUSIL AEE oA Y 2LFZ 0|0 X|=X| 6{F
£ ZUHZE = AsHC o2 et 2 Bode plotTte =z

L =loisty| of@Lch @M ATTO| A7 E0j9l &2

ABsHe A2 ZIZ Z2NAS FN YU Yt B2

areolLict,

ZYE

=N ABEOIS F0H4, A, YA HO|Z THE 2t 2

ol thet HETt ZatE L| C}. Ob{ et B2 AFESHEt

Bi5 HEE NS HEACR HAIY 4 UBLICH 2| EE &

Mg s AN, B 23} £ = 71X 238 25 USB
X

1.04713 MHz

1.09648 MHz

YOSt R ZEZRQ

UL B AE FIA0IN V, UV, 0 1515 FZo|
2 4 Q17| B 20| 25 CLR X PSRR S8 242 4
35t B Yo A SHHE D2 HE MEisHof BLICH 0|23t
US QAZATITO| LO|&R E20 E= DUT XtAN|2| AL
A z0|x0| 28 4 USLICL P4 252 F0|7 210
SNRZ HM[Z2& & UEE X 0|= R&S®RT-ZP1X 38 MHz

HEE 1:1 A2 Z2E S AFESt= A0l ESLICH

Rohde & Schwarz R&S°MX0 4 A|2| = QAZ AT
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x

2] =74

Il_-lﬁ T =

F 0

o2 g CIHE & A3
2|Z % PARDS| H&tot £H ISAMZ T2HZ 019 2| Y EMEN
09l B Yol S8R £Z0| Zotalol utat oty 2= RSS°RTZPRE WS =, m s, 12 & ol = ot of
2 HEsPl S5t 2ol B of XD ULt S I omMENOR IHY Y S4 EA| HXo xR
R&AS®MXO 4 A2|2= XtA| o|=7t Zot Y22 E ool EIL|ch Z 4 GHz Y =, 1:1 248 2 22 L0|=0
M HES M SANS 2HS 4 USLITHLRSTMXO 4 MIE D45 UEE HIEOR MY 3|3 S0 S A
MElZolME WE TS §Ej0|E 452 7S EE 2ot 52 LHFLCL QU AT ZAF Fiks 24 J|5
9| 2|= 1} PARD(Periodic and Random Disturbance) 0|4 1} 87| R&SRT-ZPR T2 HZ AL 510 7| Xtof 2
ASE w2 Al 2QIg 4 ULLICH o| X0 (PARD)Z £2|8 4 U LICH YA DAY 18H|

£ DC MUA|S 221591 DC &M HEHS SAl0| B

L|C}.

N

20C2zAoIM MY =N
R&S®RT-ZPR I} & 2| Z2EHE= +60V LM HA HQZ
9l Yol DC MO M ALB AP} &2 2|20 HEE 4
QUBLICH 1V E= 8M o 2 DC 282 Srisiof & 2
S maut 3 25 AAY MHS SX|SHHN LREH @
TMZ NSELICE R&S®MXO 4 A2| = QAIZATZOI 2
45 HL-0|x ZEE =0 18H|E 45 Ea50 BEe
2 Mol M SZMN| e HEE O w2 Holg
4 Lt
WS AMEHOR HE AA M
A0 M 7He 45t AHEROR AQE EMS SoIstyiLt 0tg) Yo BEE AAS W2 ANS £ UsLcH
RES°MXO 4 Aj2| = @MZATmO| AHES ATa|FS ALRSIE! AlZHZ09 ARDE MBS0 AMEHS BNS £
&Uick 0= Saf ol 2 Yol chat EZo|: wHE BA0| FHSELIC

Diagram Set 1

-11.6 dBm

-31.6 dBm

123.7 MHz
T e d

_1116dBm o SRR bl | e WS

Measure Statistics

'I(\OXJMHZ

Measure Current Max Min Mean RMS o (S-dev) Event co...  Wave co...
1 PTP 24.97 mV 38.58 mV. 20.99 mV 253 mV 25.34mV 1.5 mv 50539 50539
2 u 1.9 mv 2.55mvV 1.64 mV 1.83mV 1.83mV 82.23 pv 50539 50539
3 a i o = [ = = =
Time gatingnt AHIEH EMo 2 Ol 3|2 LO|=E o 7|= AT AASE SUHOZ EfM

22



ol O|—|-3=I HFAH | HII‘

=20y ES3/1 LS

dUESt 37| A HE Jist 78

25021 100 MHz 40| T 2ra47)| ChsHoHe o Hx R

R&S®MX04-B6 SN2 xSt R&S°MXO 4 A|2|= QA= E&tE ol mtd M7= DUT(HIAE 7|7])0l sine,
ATFITE AANH 2L 100 MHz o] Ity HHA 7| E x| 2 square, pulse, ramp, triangle, sinc, arbitrary, noise I}& 9|
SILICH Qlolmbel Aty | 625 Msample/s W 16 H|E 25 A2 22 I ELICH 2= ko) tish Fop4, FIZ, @
SCE TR EEIY =Y 7ot ng FXof Mg IM, 0|25 H7E5tn HAEE FIte £ UELICH

Save
Setup

Measure Add Mask | Annotate é;;ﬁﬁ,[‘e

Select
v

800 mV

Recall

Diagram Set 1

600 mV

400 mV/
(
[l

|
f- 200 mV-

-600 mV

-800 mV
-800 ns

800 mV

600 mY
S —

400 mV

200 mvV

1V
C1

200 mv/ 700MHz| 200 mv/ 700 MHz
DC 1MQ DC1MQ
oV oV

1 | l
20 y\—/\}l || /\—/\)
-400 mV |

v

Ch SEE LM7]= DUTo #& % 2ol X528 MBI e
Ct 2M7|= st EE HE SHMY|Z2 XSS 4 &L Tt HZX 7|52 AM, FM, FSK and PWM B X 2} sine, rectan-
ESt AR mES X|FLC gle, triangle, ramp HZE HEW S X[ &L Ct.

Horizontal
400 ns/div
Os

Trigger
oV

Acquisit
Sample
12 bit

2.5 GSa/s
10 kpts

Edge Auto

Trg'd Hist 10000

(|

I Setup
|

|| & Vertical

enl  Gen2
| n
l Setup State

Synchron...

B Horizontal
Inversion

Trigger
Function type Acquisition
Modulation  »
-400 ns ke

Measurement

Frequency Period

Cursor
T ps

Amplitude Pulse width Spectrum

500 mVpp 500 ns

Math
Noise level in %

Apps
0 %
User load Logic

Default setup

50 Ohm Settings

Save/Recall

O

-400 ns Power

Keyboard

+ + +

+ =
@ €4 logic Math Bus Ref Spec Gen |Menu

2 7
100 MHz

high-Z: 10 mV ~ 10 V (peak-to-peak),
50 Q: 5 mV ~ 5V (peak-to-peak)

2t A'2olM 1 ME ~ 40 Msample
1 sample/s ~ 312.5 Msample/s
16H|E

» sk gl olo| mby HHM 7| (DC, sine, square, pulse, triangle, ramp, inverse ramp, sinc, arbitrary)
» HEX(AM, FM, FSK, PWM)
> Fhp AY

SES

Rohde & Schwarz R&S°MXO 4 A|2|= QLAZATI 23



[=
!

1l

][ 02
Qll_l

X 5t5t = X =
XMslst 2 9|5
=MZ3 Qs a2 H
DBE=XZX - e
':f‘c’;%r_,—fni.%j% X| & St= CIefst o
G TE s Y gz o
- 2|st === -
b maoe Al Ho e ‘?:!Eltwu} 17r|\/|E§ ]
ZEHE= M= &4 == Q ol
|_X|7|- DH_C'>_ Euo'lkl Lo ;—||.T6|.DI_I- 7"@'
Al
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swp
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4 Q 27| [ e S =)
| o s e

o ANOWLE spectrum

+

125V | pisgemae

opdeq | Eventoount Wave count

RMS.
v 38885V 2w 1000 10000 MV

Measure

L@

e vmu cump

Gen2 o~
ﬁﬂw

Lnﬂlc()hinmls
ms " 7 0

‘.l-

24
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e = =dZ2 X|Hsh= ChYet o
a;—'g M ozHo= l'oc-ﬂﬁgg
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#{¢t Oto|
A

247 %
Zasl

ma|gt 7]7] Mo
DT Z2EE DUTY =4
HREA AEY = o
X|Lo{S0] et HE2 ILICh 20 fpH 2= AE|
BmZzHo|Ot0|3=2 | M7t sHZ =L Ct Oofo|=
EHE2 ZZE Hofl A0 Ha2|5HA AT 4~ A, HH/HX], Xt
S 2% oMl xgu Z2 tYet 7IsE A8 =+ UsH o

ﬂllﬂl

-

3
|5tz é’é% A 25t 0 ohX| 2 &5
o |Ct. Otot= CHEREE S| A

=

=
—
7

o
H

_l_

MY LA Z=L
R&S®RT-ZHD Al2|= n QY ClHa M x2e= 200 MHz (i Zoz

He =at4 ol A 248 CMRR(Common Mode Rejection Ratio)

= MS3stH 2116000 V |3 ™MY7HX| tHsHA ST 4+~ A&

Olgfst Z2H= 12 X2 L0|=2 AT My EAMo| z|=L|Ct
EHHfHIERO CIE 28 HE20F 20|, R&S®RT-ZHD Z2E0| &
™49 R&S®ProbeMeterZt EFXHE|0] 0] 0.1% HEt = E N|Z5tHH
05% AQl Hetzot i Z2 ’-‘.’éﬁ H™Oo|E HXEL|CH E£5t 5 MHz
Ot21 ZH, HY =1t 20| Z1, 010|322 HEO| i U
o AL BX7I T2 SH S 25| odstHA &2|g o~ USL CH

o= = "1

ool 2 HE

AglH
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1
AT
1z
I
0x
0k
fl
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2
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R&S®RT-ZD40:

A wEe 4+

26

R&S®RT-ZD20/-ZD30&
R&S®RT-ZA15
External Attenuator

R&S®RT-ZP11, R&S®RT-ZP1x

R&S®RT-Z2780

R&S®RT-ZS10L, R&S®RT-ZS10E, R&S®RT-ZS10,
R&S®RT-Z2520, R&S®RT-ZS30, R&S®RT-ZS60

R&S®RT-ZD10, R&S®RT-ZD20, R&S®RT-ZD30,
R&S®RT-ZD40

R&S®RT-ZPR20, R&S®RT-ZPR40

R&S®RT-ZHO3, R&S®RT-ZH10, R&S®RT-ZH11,

R&S®RT-ZD01, R&S®RT-ZHDO7, R&S®RT-ZHD15,

R&S®RT-ZHD16, R&S®RT-ZHD60

R&S®RT-ZC02, R&S®RT-ZC03, R&S®RT-ZC05B,
R&S®RT-ZC10, R&S®RT-ZC10B, R&S®RT-ZC15B,
R&S®RT-ZC20, R&S®RT-ZC20B, R&S®RT-ZC0O30,
R&S®RT-ZC31

R&S®HZ-15, R&S®HZ-17

IHA|E Z2EE 2 FHIZX QAZATTDO BSE
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OSCILLOSCOPE PORTFOLIO

= @ il

EIEN )
b

RTH1000 RTC1000 RTB2000 RTM3000 mxos

Vertical

Bandwidth

Number of channels
ADC resolution; system
architecture

V/div, 1 MQ

V/div, 50 Q

Horizontal
Sampling rate per channel

(in Gsample/s)

Maximum memory
(per channel/1 channel active)

Segmented memory

Acquisition rate
(in waveforms/s)

Trigger

Types

Sensitivity

Mixed signal option
Number of digital channels"
Analysis

Mask test

Mathematics

Serial protocols triggering and
decoding "

Applications -2

Compliance testing "2

Display and operation
Size and resolution

General data
Dimensions in mm
(W x H x D)
Weight in kg
Battery

" Upgradeable. 2

28

Requires an option.

60/100/200/350/500 MHz"
2 plus DMM/4

10 bit; 16 bit

2mVto 100 V

1.25 (4 CH model);

2.5 (2 CH model);

5 (all channels interleaved)
125 kpoints (4 CH model);
250 kpoints (2 CH model);
500 kpoints

standard, 50 Mpoints

50000

digital

tolerance mask

elementary

12C, SPI, UART/RS-232/
RS-422/RS-485, CAN, LIN,
CAN FD, SENT

high-resolution frequency
counter, advanced spectrum
analysis, harmonics analysis,
user scripting

7" touchscreen,
800 x 480 pixel

201 x 293 x 74

24

lithium-ion, > 4 h

50/70/100/200/300 MHz"
2

8 bit; 16 bit

TmVto10V

1; 2 (2 CH interleaved)

1 Mpoints; 2 Mpoints

10000

analog

tolerance mask

elementary

12C, SPI, UART/RS-232/
RS-422/RS-485, CAN, LIN

digital voltmeter (DVM),
component tester, fast
Fourier transform (FFT)

6.5", 640 x 480 pixel

285 x 175 x 140

1.7

3 Available with future firmware release.

70/100/200/300 MHz"
2/4

10 bit; 16 bit

TmVtobV

1.25; 2.5 (2 CH interleaved)

10 Mpoints; 20 Mpoints

option, 320 Mpoints

50000 (300000 in fast seg-
mented memory mode?)

analog

at 1 mV/div: > 2 div

16

tolerance mask

basic (math on math)

12C, SPI, UART/RS-232/
RS-422/RS-485, CAN, LIN

digital voltmeter (DVM),
fast Fourier transform (FFT),
frequency response analysis

10.1" touchscreen,
1280 x 800 pixel

390 x 220 x 152

25

CH: Channel.

100/200/350/500 MHz/1 GHz™"
2/4

10 bit; 16 bit

500 uV to 10V
500 pV to 1V

2.5; 5 (2 CH interleaved)

40 Mpoints; 80 Mpoints

option, 400 Mpoints

64000 (2000000 in fast segment-

ed memory mode?)

analog

at 1 mV/div: > 2 div

16

tolerance mask

basic (math on math)

12C, SPI, UART/RS-232/RS-422/
RS-485, CAN, LIN, I°S,
MIL-STD-1553, ARINC 429

power, digital voltmeter (DVM),
spectrum analysis and spectro-

gram, frequency response analysis

10.1" touchscreen,
1280 x 800 pixel

390 x 220 x 152

3.3

200/350/500 MHz/1/1.5 GHz"
4

12 bit; 18 bit

500 uV to 10V
500 pV to 1V

2.5; 5 (2 CH interleaved)

standard: 400 Mpoints;
max. upgrade: 800 Mpoints?

standard: 10 kpoints;
option: 1 Mpoints

> 4500000

digital

0.0001 division, all bandwidth,
user controllable

16

3)

basic (math on math)

12C, SPI, UART/RS-232/RS-422/
RS-485, CAN¥, CAN FD?,
CAN XL9¥, LIN3,
MIL-STD-1553%, ARINC 429

power?, frequency response
analysis

13.3" touchscreen,
1920 x 1080 pixel (Full HD)

414 x 279 x 162
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200/350/500 MHz/1/1.5/2 GHz"
2/4

8 bit; 16 bit

500 V' to 10V
500 pV to 1V

50 Mpoints; 200 Mpoints

standard

1000000 (1600000 in ultra-segmented memory mode)

digital

0.0001 division, all bandwidth, user controllable

16

user-configurable, hardware based

advanced (formula editor)

12C, SPI, UART/RS-232/RS-422/RS-485, CAN, LIN, IS,
MIL-STD-1553, ARINC 429, FlexRay™, CAN FD,

USB 2.0/HSIC, Ethernet, Manchester, NRZ, SENT,
SpaceWire, CXPI, USB Power Delivery, Automotive
Ethernet T0O0BASE-T1

power, advanced spectrum analysis and spectrogram

10.4" touchscreen,
1024 x 768 pixel

427 x 249 x 204

8.6

600 MHz/1/2/3/4/6 GHz"
4

8 bit; 16 bit

1 mVto 10 V (with HD mode: 500 pV to 10 V)
1 mVto 1V (with HD mode: 500 pV to 1V)

10; 20 (2 CH interleaved in 4 GHz and 6 GHz model)

standard: 200 Mpoints/800 Mpoints;
max. upgrade: 1 Gpoints/2 Gpoints

standard

1000000 (2500000 in ultra-segmented memory mode)

digital (includes zone trigger)

0.0001 division, all bandwidth, user controllable

16

user-configurable, hardware based

advanced (formula editor, Python interface)

12C, SPI, UART/RS-232/RS-422/RS-485, CAN, LIN,

12S, MIL-STD-1553, ARINC 429, FlexRay™, CAN FD,
MIPI RFFE, USB 2.0/HSIC, MDIO, 8b10b, Ethernet,
Manchester, NRZ, SENT, MIPI D-PHY, SpaceWire, MIPI
M-PHY/UniPro, CXPI, USB 3.1 Gen1, USB-SSIC, PCle
1.1/2.0, USB Power Delivery, Automotive Ethernet
100BASE-T1/1000BASE-T1

power, advanced spectrum analysis and spectrogram,
jitter and noise decomposition, clock data recovery,
1/Q data, RF analysis, deembedding, TDR/TDT analysis

see data sheet (PD 5216.1640.22)

15.6" touchscreen,
1920 x 1080 pixel

450 x 315 x 204

10.7

| RTE1000 RT06

4/6/8/13/16 GHz"
4

8 bit; 16 bit

2mVto 1V (with HD mode: 1T mV to 1V)

20; 40 (2 CH interleaved)

standard: 100 Mpoints/400 Mpoints ;
max. upgrade: 3 Gpoints

standard

750000 (3200000 in ultra-segmented memory mode)

advanced (includes zone trigger, digital trigger (14 trig-
ger types) with real-time deembedding?, high speed se-
rial pattern trigger incl. 8/16 Gbps CDR?

0.0001 division, all bandwidth, user controllable

16

user-configurable, hardware based

advanced (formula editor, Python interface)

12C, SPI, UART/RS-232/422/485, SENT, LIN, CAN,

CAN FD, MIL-STD-15653, ARINC 429, SpaceWire, USB2.0/
HSIC/PD, USB3.1 Gen1/2/SSIC, PCle 1.1/2.0/3.0, 8b10b,
MIPI RFFE, MIPI D/M-PHY/UniPro, Automotive Ethernet
10/100/1000BASE-T1, Ethernet 10/100BASE-TX, MDIO,
Manchester, NRZ

advanced spectrum and spectrogram, jitter and noise de-
composition, real-time deembedding, TDR/TDT analysis,
1/Q data and R&S®VSE analysis, advanced eye

see data sheet (PD 3683.5616.22)

13.3" touchscreen,
1920 x 1080 pixel (Full HD)

441 x 285 x 316
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SPECIFICATIONS OF BASE UNIT

Vertical system: analog channels

Input channels
Input impedance

Analog bandwidth (-3 dB)

Bandwidth limits

Rise/fall time (calculated)

Vertical resolution

Input sensitivity

DC gain accuracy

Input coupling

Maximum input voltage

Position range
Offset range at 50 Q

Offset range at 1 MQ

Offset accuracy

at 50 Q input impedance
R&S®MXO 4
R&S®MXO 4 with -B243 option
R&S®MXO 4 with -B245 option
R&S®MXO 4 with -B2410 option
R&S®MXO 4 with -B2415 option
at T MQ input impedance
R&S°MXO 4
R&S®MXO 4 with -B243 option
R&S®MXO 4 with -B245 option
R&S®MXO 4 with -B2410 option
R&S®MXO 4 with -B2415 option

max. —1.5 dB, min. -4 dB

10% to 90% at 50 Q
R&S°MXO 4
R&S®MXO 4 with -B243 option
R&S®MXO 4 with -B245 option
R&S®MXO 4 with -B2410 option
R&S®MXO 4 with -B2415 option

at 50 Q

at 1 MQ

offset and position set to 0V, after self-alignment
input sensitivity > 5 mV/div
input sensitivity < 5 mV/div to = 1 mV/div
input sensitivity < 1 mV/div

at50 Q

at 1 MQ

at50 Q

at 1 MQ

at 1 MQ with R&S®RT-ZP11 passive probe

input sensitivity
100 mV/div to 1 V/div
0.5 mV/div to < 100 mV/div
input sensitivity
800 mV/div to 10 V/div
80 mV/div to < 800 mV/div
0.5 mV/div to < 80 mV/div

1.5 GHz analog bandwidth in interleave mode with 5 Gsample/s real-time sampling rate.

2 With R&S®RT-ZP11 passive probe.

30

4 channels

50Q + 1.5%,
1TMQ +1% || 12 pF (meas.)

> 200 MHz
> 350 MHz
> 500 MHz
>1GHz

> 1.5 GHz"

> 200 MHz (meas.)
> 350 MHz (meas.)
> 500 MHz (meas.)
> 700 MHz (meas.)?
> 700 MHz (meas.)?

1 GHz, 500 MHz, 350 MHz, 200 MHz, 100 MHz,
50 MHz, 20 MHz (meas.)

<1.75ns

<1ns

< 700 ps

< 350 ps

< 234 ps

12 bit,

18 bit for high definition mode (without reduction
of the sampling rate)

0.5 mV/div to 1 V/div,

entire analog bandwidth supported for all input
sensitivities

0.5 mV/div to 10 V/div,

entire analog bandwidth supported for all input
sensitivities

+1% full scale

+1.5% full scale

+2.5% full scale

DC

DC, AC

5V (RMS), 30V (V)

300 V (RMS), 400 V (V,), derates at 20 dB/decade
to 5V (RMS) above 250 kHz

400 V (RMS), 1650 V (V),
300 V (RMS) CAT II;

for derating and details, see R&S®RT-Zxx Standard
Probes data sheet (PD 3607.3851.22)

+5 div

+20V
+5V

+200 V

+50 V

+(5 V — input sensitivity x position)

+(0.35% x

|net offset| + 0.5 mV + 0.1 div x input sensitivity)
(net offset = offset — position x input sensitivity)



Vertical system: analog channels

DC measurement accuracy

Channel-to-channel isolation
(each channel at same input sensitivity)

after adequate suppression of measurement
noise using high-resolution sampling mode or
waveform averaging or a combination of both

input frequency inside instrument bandwidth

+(DC gain accuracy x
|reading — net offset|
+ offset accuracy)

> 60 dB (1:1000)

Vertical system: analog channels

RMS noise floor?
At 50 Q (meas.)

1 MQ (meas.)

Input sensitivity

0.5 mV/div
1T mV/div

2 mV/div

5 mV/div
10 mV/div
20 mV/div
50 mV/div
100 mV/div
200 mV/div
500 mV/div
1 V/div
Input sensitivity

0.5 mV/div
1 mV/div

2 mV/div

5 mV/div
10 mV/div
20 mV/div
50 mV/div
100 mV/div
200 mV/div
500 mV/div
1 V/div

2 V/div

5 V/div

10 V/div

Analog bandwidth (-3 dB)

20 MHz 200 MHz
20 pv 43 Vv

22 uv 45 v
25 uVv 52 uv
43 uv 72 pv
76 pVv 118 pv
148 pv 219 uv
360 pVv 508 pVv
747 uv 1.17 mV
1.40 mV 2.13 mV
3.47 mV 491 mV
6.88 mV 9.71 mV
Analog bandwidth (-3 dB)

20 MHz 100 MHz
28 pv 40 v
28 uv 40 pVv
30 pv 43 Vv
44 uv 58 pv
73 uv 92 pv
138 pVv 169 pVv
344 uv 442 pVv
739 uv 959 uv
1.40 mV 1.74 mV
3.47 mV 4.43 mV
7.11 mV 8.92 mV
13.83 mV 16.9 mV
34.84 mV 44.32 mV
57.16 mV 68.58 mV

350 MHz
47 pv
50 pv
56 pV
77wV
120 pv
219 pv
492 pVv
1.19 mV
2.14 mV
4.80 mV
9.47 mV

200 MHz
42 uv

46 pv

49 pv

67 pVv
109 pv
199 pv
5256 uv
1.13 mV
2.06 mV
5.22 mV
10.44 mV
19.87 mV
52.43 mV
80.66 mV

500 MHz 1 GHz

50 pVv 98 pv

54 pv 104 pVv
61 pVv 116 pVv
84 uv 152 pv
131 pVv 238 uv
241 pyv 436 pVv
543 pv 1.01 mV
1.30 mV 2.47 mV
2.34 mV 4.43 mV
5.27 mV 10.13 mV
10.41 mV 19.96 mV
350 MHz 500 MHz
47 uv 51 pv

50 pV 53 uVv

54 uV 58 UV

71 Vv 78 pVv
109 pv 120 pVv
198 pVv 218 uv
529 uv 586 uVv
1.14 mV 1.24 mV
2.07 mV 2.27 mV
5.28 mV 5.76 mV
10.63 mV 11.49 mV
19.56 mV 21.38 mV
53.39 mV 57.97 mV
78.53 mV 85.46 mV

Vertical system: digital channels

Input channels

Arrangement of input channels

Input impedance

Maximum input frequency

Maximum input voltage

Minimum input voltage swing
Threshold groups
Threshold level

Threshold accuracy
Comparator hysteresis

3 HD mode active for bandwidth < 500 MHz.

signal with minimum input voltage swing and

hysteresis setting: normal

range

predefined

threshold between +4 V

Rohde & Schwarz R&S°MX0 4 A|2| = QAZATZ 3

16 logic channels (DO to D15)
arranged in two logic probes with 8 channels

each, assignment of the logic probes to the chan-
nels (DO to D7 or D8 to D15) is displayed on the

probe

100 kQ + 2% || ~4 pF (meas.) at probe tips

400 MHz (meas.)
40V (V)

500 mV (Vpp) (meas.)

DO to D3, D4 to D7, D8 to D11 and D12 to D15
+8Vin 25 mV steps

CMOS 5.0V, CMOS 3.3V, CMOS 2.5V, TTL,
ECL, PECL, LVPECL

+(100 mV + 3% of threshold setting)

normal, robust, maximum

-



Horizontal system

selectable between 200 ps/div and 10000 s/div,

Timebase range : . "y
9 time per div settable to any value within range

Deskew range (channel deskew) between analog channels +100 ns
between digital channels +100 ns
Reference position 0% to 100% of measurement display area
Horizontal position range (trigger offset range) max. +(memory depth/current sampling rate)
min. -5000 s
Modes normal
Channel-to-channel skew between analog channels < 100 ps (meas.)
between digital channels < 500 ps (meas.)
Timebase accuracy after delivery/calibration, at +23°C +0.2 ppm
during calibration interval +1 ppm

corresponds to time error between two edges on

same acquisition and channel; signal amplitude

greater than 5 divisions, measurement threshold  +(0.20/real-time sampling rate + timebase
set to 50%, vertical gain 10 mV/div or greater; accuracy x |reading]) (peak) (meas.)

rise time lower than four sample periods; wave-

form acquired in real-time mode

Delta time accuracy

Acquisition system
max. 5 Gsample/s on 2 channels,

Sampling rate analog channels (real time) max. 2.5 Gsample/s on 4 channels
analog channels (interpolated) max. b Tsample/s
digital channels max. 5 Gsample/s on each channel
Waveform acquisition rate max. > 4500000 waveforms/s
Trigger rearm time min. <21ns
Memory depth standard 400 Mpoints with 4 active channel (single),

400 Mpoints with 2 active channel (run)
800 Mpoints with 2 active channel (single),

° ) )
R&STMX04-B108 option 800 Mpoints with 1 active channel (run)

Acquisition modes sample middle sample in decimation interval
peak detect largest and smallest sample in decimation interval
average average value of samples in decimation interval
number of averaged waveforms 21016777215
envelope envelope of acquired waveforms
Sampling modes real-time mode max. sampling rate set by digitizer

enhancement of sampling resolution by interpola-

interpolated time } : . )
P tion; max. equivalent sampling rate is 5 Tsample/s

Interpolation modes linear, sin(x)/x, sample &hold
Fast segmentation mode continuous recording of waveforms in acquisition memory without interruption due to visualization
max. real-time waveform acquisition rate > 4600000 waveforms/s
min. blind time between consecutive
L <21ns
acquisitions

High definition mode
The high definition mode increases the numeric resolution of the waveform signal by using digital

General description filtering, leading to reduced noise. Because of the digital trigger concept of the R&S®MXO 4, signals
with increased numeric resolution are used as the input for triggering.
Numeric resolution bandwidth, at 5 Gsample/s bit resolution
1 kHz to 10 MHz 18 bit
100 MHz 16 bit
200 MHz 15 bit
500 MHz 14 bit

max. 5 Gsample/s on 2 channels,

Real-time sampling rate all models
piing max. 2.5 Gsample/s on 4 channels

4 The maximum available memory depth depends on the bit depth of the acquired data and, therefore, on the settings of the acquisition system, such as decimation
mode, waveform arithmetic or high definition mode.
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Trigger system

Trigger sources

Trigger level range
Trigger modes

Trigger sensitivity

Trigger jitter

Coupling mode

Trigger hysteresis

Holdoff range
Main trigger modes
Edge

Glitch

Width

Runt

Window

Timeout

Interval

Slew rate

Setup &hold

Pattern

State

Advanced trigger modes

Sequence trigger (A/B/R trigger)

Serial bus trigger
Trigger input

range

full-scale sine wave of frequency set to -3 dB
bandwidth

standard
HF reject

LF reject
modes

sensitivity

time

analog channels (C1 to C4),

digital channel (DO to D15),

trigger in, serial bus

+5 div from center of screen

auto, normal, single, n single

10 div, from DC to instrument bandwidth for all
vertical scales

< 1 ps (RMS) (meas.)

same as selected channel

cutoff frequency selectable from 100 kHz to 50 %
of analog bandwidth

attenuates < 50 kHz

auto (standard) or manual

10 div, from DC to instrument bandwidth for all
vertical scales

100 ns to 10 s, fixed and random

triggers on specified slope (positive, negative or either) and level

triggers on glitches of positive, negative or either polarity that are shorter or longer than specified

width
glitch width

200 ps to 1000 s

triggers on positive or negative pulse of specified width; width can be shorter, longer, inside or

outside the interval
pulse width

200 ps to 1000 s

triggers on pulse of positive, negative or either polarity that crosses one threshold but fails to cross
a second threshold before crossing the first one again; runt pulse width can be arbitrary, shorter,

longer, inside or outside the interval
runt pulse width

200 ps to 1000 s

triggers when signal enters or exits a specified voltage range; triggers also when signal stays inside
or outside the voltage range for a specified period of time

triggers when signal stays high, low or unchanged for a specified period of time

timeout

0 ps to 1000 s

triggers when time between two consecutive edges of same slope (positive or negative) is shorter,

longer, inside or outside a specified range
interval time

200 ps to 1000 s

triggers when the time required by a signal edge to toggle between user-defined upper and lower
voltage levels is shorter, longer, inside or outside the interval; edge slope may be positive, negative

or either
toggle time

0 ps to 1000 s

triggers on setup time and hold time violations between clock and data present on any two input
channels; monitored time interval may be specified by the user in the range from —100 s to 100 s
around a clock edge and must be at least 200 ps wide

triggers when a logical combination (and, nand, or, nor) of the input channels stays true for a period
of time shorter, longer, inside or outside a specified range

triggers when a logical combination (and, nand, or, nor) of the input channels stays true at a slope
(positive, negative or either) in one selected channel

triggers on B event after occurrence of A event; delay condition after A event specified either as time
interval or number of B events; an optional R event resets the trigger sequence to A

A event

B event

R event

optional
input impedance
max. input voltage at 50 Q

max. input voltage at 1 MQ
trigger level

sensitivity
input frequency < 500 MHz

any trigger mode

edge, glitch, width, runt, window, timeout,
interval, slew rate

edge, glitch, width, runt, window, timeout,
interval, slew rate

see dedicated triggering and decoding options
50 Q (meas.) or T MQ (meas.) || 11 pF (meas.)
30V(V)

300 V (RMS), 400 V (V)),

derates at 20 dB/decade to 5 V (RMS) above
250 kHz

+5V

300 mV (peak-to-peak) (meas.)
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Trigger system

Trigger out

input coupling

trigger modes

functionality

output voltage

pulse width
pulse polarity
output delay

AC, DC (50 Q and 1 MQ),

HF reject (attenuates > 50 kHz or

> 50 MHz, user-selectable),

LF reject (attenuates < 5 kHz or < 50 kHz,
user-selectable)

edge (rise or fall)

A pulse is generated for every acquisition trigger
event.

0V to 5V (nom.) at high impedance;

0Vto 2.5V (nom.) at 50 Q

selectable between 16 ns and 50 ms

low active or high active

depends on trigger settings

Spectrum analysis

Spectrum analysis allows signal analysis in the frequency domain.

General description
Spectrum

Gate
Peak list

RF characteristics

sources

setup parameters

scaling
span
resolution bandwidth

windows

trace types
max. real-time waveform acquisition rate

channel 1, channel 2, channel 3, channel 4
center frequency, frequency span, automatic
RBW, resolution bandwidth, gate position, gate
width, vertical scale, vertical position

dBm, dBV, dBuV, V (RMS)

1 Hzto 1.8 GHz

span/10 = RBW = span/8000

flat top, Hanning, Hamming, Blackman,
rectangular, Kaiser Bessel, Gaussian

normal, max. hold, min. hold, average
> 40000 waveforms/s

delimits the display region used for spectrum analysis

peak list; diagram labels for easy identification of the peak list entries in the diagram

Sensitivity/noise density

Noise figure

Dynamic range

Absolute amplitude accuracy

Spurious-free dynamic range
(excluding harmonics)

Second harmonic distortion

Third harmonic distortion

at 1 GHz

(measurement of the power spectral density at

1 GHz at input sensitivity 2 mV/div, corresponding
to =30 dBm input range of the oscilloscope, using
spectrum analysis with center frequency

1 GHz, span 500 kHz, RBW 3 kHz)

at 1 GHz

(calculated based on the noise density above)
measured for an input carrier with a frequency of
1 GHz and a level of -3 dBm at the input of the
oscilloscope, using spectrum analysis with center
frequency 1 GHz, span 2 MHz, RBW 400 Hz at
+20 MHz from the center frequency

OHzto 1.2 GHz

measured for an input carrier with frequency

250 MHz and level =3 dBm at input sensitivity

50 mV/div, using spectrum analysis with center
frequency 900 MHz, span 1.8 GHz, RBW 300 kHz
measured for an input carrier with frequency

250 MHz and level -3 dBm at input sensitivity

50 mV/div, using spectrum analysis with center
frequency 900 MHz, span 1.8 GHz, RBW 300 kHz
measured for an input carrier with frequency

250 MHz and level =3 dBm at input sensitivity

50 mV/div, using spectrum analysis with center
frequency 900 MHz, span 1.8 GHz, RBW 300 kHz

-160 dBm (1 Hz) (meas.)

14 dB (meas.)

106 dB (meas.)

+1 dB (meas.)

65 dBc (meas.)

—60 dBc (meas.)

-b9 dBc (meas.)



Waveform measurements

Automatic measurements

Cursor measurements

measurements on channels, math waveforms,
reference waveforms

gate

reference levels

statistics

number of active measurements

setup

target

operating mode

amplitude, high, low, maximum, minimum, peak-
to-peak, mean, RMS, sigma, positive overshoot,
negative overshoot, area, rise time, fall time, posi-
tive pulse width, negative pulse width, period,
frequency, positive duty cycle, negative duty cy-
cle, delay, phase, burst width, pulse count, edge
count, pulse train, positive switching, negative
switching, cycle area, cycle mean, cycle RMS,
cycle sigma, setup, hold, setup/hold time, setup/
hold ratio, slew rate rising, slew rate falling, delay
to trigger

delimits the display region evaluated for automat-
ic measurements

user-configurable vertical levels define support
structures for automatic measurements

displays maximum, minimum, mean, standard
deviation and measurement count for each auto-
matic measurement

16

up to two cursor sets on screen, each set consist-
ing of two horizontal and two vertical cursors.
acquired waveforms (input channels), math wave-
forms, reference waveforms, XY diagrams
vertical measurements, horizontal measurements
or both;

vertical cursors either set manually or locked to
waveform

General features

Functions

number of math equations

sources

operators

filter
filter types

gate

uptob

channel 1, channel 2, channel 3, channel 4,
math waveforms 1 to 4

add, subtract, multiply, divide, absolute value,
square, square root, integrate, differentiate,
log10, loge, log2, reciprocal, invert, low pass,
high pass, rescale (a*x+b)

low pass, high pass

gaussian, rectangular

delimits the display region used for waveform
math

Display characteristics
Diagram types

Display interface configuration
Signal icon

Toolbar

Upper menu
Main menu
Axis label
Diagram label
Diagram layout
Persistence

Zoom

Signal colors

Yt, zoom, spectrum

display area can be split up into separate diagram areas by dragging and dropping signal icons;

each diagram area can hold any number of signals;

diagram areas may be stacked on top of each other and later accessed via the dynamic tab menu

each active waveform is represented by a separate signal icon on the signal bar; the signal icon dis-
plays the individual vertical and acquisition settings

enables quick access to 19 important tools; allows direct setting of their most common parameters
in a simple menu and gives access to more detailed parameters in the main menu; user-defined se-

lection of tools in the toolbar

displays the trigger, horizontal and acquisition settings; allows quick access to these settings

provides access to all instrument settings in a compact menu structure
X-axis ticks and Y-axis ticks labeled with tick value and physical unit
diagrams may be individually labeled with a descriptive user-defined name

grid, crosshair, axis labels and diagram label may be switched on and off separately

50 ms to 50 s, or infinite

user-defined zoom window provides vertical and horizontal zoom;
touchscreen interface simplifies resize and drag operations on zoom window

predefined or user-defined color tables for persistence display

Rohde & Schwarz R&S°MX0 4 A|2| = QAZATZ 3
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History and segmented memory
Acquisition memory
automatic
manual
Memory segmentation function
number of segments

automatic, manual

automatic segment size and sample rate

user-defined size and sample rate

memory segments for the acquisition

record length
1 kpoints

2 kpoints

5 kpoints

10 kpoints
20 kpoints
50 kpoints
100 kpoints
200 kpoints
500 kpoints
1 Mpoints

2 Mpoints

5 Mpoints
10 Mpoints
20 Mpoints
50 Mpoints
100 Mpoints
200 Mpoints
400 Mpoints
800 Mpoints

segments® (up to) total memory
1048575 1.048 Gpoints
524287 1.048 Gpoints
262143 1.310 Gpoints
131071 1.310 Gpoints
65535 1.310 Gpoints
32767 1.638 Gpoints
16383 1.638 Gpoints
9361 1.872 Gpoints
4095 2.047 Gpoints
2113 2.113 Gpoints
1056 2.112 Gpoints
427 2.135 Gpoints
213 2.130 Gpoints
106 2.120 Gpoints
41 2.050 Gpoints
20 2.000 Gpoints
9 1.800 Gpoints
4 1.600 Gpoints
2 1.600 Gpoints

Segmentation is active on all analog and logic channels, protocol decoding and spectrum analysis.

Fast-segmented mode

History mode function
timestamp resolution
history player

analyze options

continuous recording of waveforms in acquisition memory without interruption due to visualization;
blind time between consecutive acquisitions, see Acquisition system

The history mode always provides access to past acquisitions in the seg-

mented memory.

1 ps

replays the recorded waveforms; repetition possible; adjustable speed;
manual next/previous segment; numerical segment number input

overlay all segments, average all segments, envelope all segments

Input and output
Front
Channel inputs

probe interface

Trigger input
probe interface

Waveform generator outputs
(requires R&S®MX04-B6 option)

Digital channel inputs D15 to D8, D7 to DO

Probe compensation output signal shape
frequency

Ground jack

USB interface

Rear
Trigger out

USB interface
LAN interface
External monitor interface

Reference input connector
impedance
input frequency range

BNC-compatible; for details, see Vertical system
auto-detection of passive probes,
Rohde & Schwarz active probe interface

BNC; for details, see Trigger system
auto detection of passive probes

BNC; for details, see R&S®MX04-B6, waveform
generator, demo lugs and GND lug

interface for R&S®RT-ZL04 logic probe
rectangle, V= oV, Vh‘gh =33V

amplitude 3.3 V (\/pp) + 5% (meas.)

1 kHz + 1% (meas.)

connected to ground

1 x USB 3.0 super speed port,
2 x USB 2.0 high speed ports, type A plug

BNC; for details, see Trigger system

2 x USB 3.1 gen1 ports, type A plug,

1 x USB 3.1 gen1, type B plug

RJ-45 connector, supports 10/100/1000BASE-T
HDMI™, 1920 x 1080 pixel at 60 Hz, output of
oscilloscope display

BNC

50 Q (nom.)

10 MHz (£20 ppm)

5 With R&S®MX04-B108 memory option. The maximum number of segments depends on the number of active channels and the bit depth of the acquired data and,
therefore, on the settings of the acquisition system, such as decimation mode, waveform arithmetic or high definition mode.
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Input and output
sensitivity

Reference output connector
impedance

output signal

Security slot
VESA mount

Right side
Ground jack

>-10 dBm into 50 Q,
< 10 dBm at 10 MHz

BNC

50 Q (nom.)

10 MHz (specified in timebase accuracy),
8 dBm (nom.)

for standard Kensington style lock

VESA compatibility mounting interface,
100 mm x 100 mm pattern size

connected to ground

General data

Display type
resolution
Temperature
Temperature loading operating temperature range

storage temperature range

Climatic loading

Altitude

Operating
Nonoperating
Mechanical resistance

Vibration sinusoidal

random

Shock

Electromagnetic compatibility (EMC)

RF emission

Immunity

Certifications
Calibration interval
Power supply

AC supply

Power consumption

Safety

8 Test criterion is displayed noise level within 1 div for input sensitivity of 5 mV/div.

13.3" LC TFT color display with capacitive
touchscreen

1920 x 1080 pixel (Full HD)

0°C to +50°C

-40°C to +70°C

in line with MIL-PRF-28800F, section 4.5.5.1.1.1
class 3 tailored to +45°C for operation
+25°C/+45°C at 95% relative humidity cyclic,
in line with IEC60068-2-30

up to 3000 m above sea level
up to 4600 m above sea level

5 Hz to 150 Hz, max. 1.8 g at 55 Hz;

0.5 g from 55 Hz to 150 Hz, in line with

EN 60068-2-6

10 Hz to 55 Hz, in line with MIL-PRF-28800F,
section 4.5.5.3.2 class 3

10 Hz to 300 Hz, acceleration 1.2 g (RMS),

in line with EN 60068-2-64

5 Hz to 500 Hz, acceleration 2.058 g (RMS),

in line with MIL-PRF-28800F, section 4.5.5.3.1
class 3

40 g shock spectrum, in line with MIL-STD-810G,
method no. 516.6, procedure |

30 g functional shock, halfsine, duration 11 ms,
in line with MIL-PRF-28800F, section 4.5.5.4.1

in line with CISPR 11/EN55011 group 1 class A
(for a shielded test setup);

instrument complies with emission require-
ments stipulated by EN55011, EN61326-1 and
EN61326-2-1 class A, making it suitable for use
in industrial environments

in line with IEC/EN61326-1 table 2, immunity test
requirements for industrial environment®

VDE, .CSA, KC

1 year

us’

100 V to 240 V +10% at

50 Hz to 60 Hz and 400 Hz +5%,

max. 2.3 Ato 1.3 A, in line with MIL-PRF 28800F,
section 3.5

max. 210 W

in line with IEC61010-1, EN61010-1,
CAN/CSA-C22.2 No. 61010-1, UL 61010-1

Rohde & Schwarz R&S°MX0 4 A|2| = QAZATZ 3
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General data
Mechanical data

414 mm x 279 mm x 162 mm

Dimensions W HxD (16.3 in x 10.99 in x 6.38 in)
Weight without options, nominal 6.0 kg (13.23 Ib)
Rackmount height with R&S®ZZA-MX04 rackmount kit 6 HU

ORDERING INFORMATION

R&S®MXO0 4 series, base model
Oscilloscope, 200 MHz, 4 channels R&S®MXO 4 1335.5050.04
Base unit (including standard accessories: 700 MHz passive probe (10:1) per channel, accessories bag, quick start guide, power cord)
Choose your bandwidth upgrade
Upgrade of R&S®MXO 4 series oscilloscopes to 350 MHz bandwidth
Upgrade of R&S®MXO 4 series oscilloscopes to 500 MHz bandwidth
Upgrade of R&S®MXO 4 series oscilloscopes to 1 GHz bandwidth
Upgrade of R&S®MXO 4 series oscilloscopes to 1.5 GHz bandwidth
Choose your options
Mixed signal option for R&S°MXO 4 series with 16 digital channels

R&S°MX04-B243
R&S°MX04-B245
R&S®MX04-B2410
R&S®*MX04-B2415

1335.4276.02
1335.4299.02
1335.4318.02
13356.4330.02

R&S®MX04-B1
R&S®MX04-B6
R&S°MX04-B108
R&S®MX04-K510
R&S®MX04-K520

1336.4130.02
1336.4147.02
1335.5772.02
1335.5195.02
1335.5550.02

Arbitrary waveform generator, 100 MHz, 2 analog channels
Memory upgrade to 800 Mpoints on 2 channels
Low speed serial triggering and decode (I?C/SPI/UART/RS-232/RS-422/RS-485)

Automotive serial triggering and decode (CAN/CAN FD/CAN XL/LIN)"
Frequency response analysis

Application bundle, consists of the following options:
R&S®MX04-K510, R&S®MX04-K520", R&S®MX04-K36, R&S°MX04-B6

Choose your additional probes
Single-ended passive probes

R&S®MX04-K36

R&S®MX04-PK1

1335.5572.02

1336.56237.02

700 MHz, 10 MQ, 10:1, 400 V, 9.5 pF, 2.5 mm R&S®RT-ZP11 1803.0005.02
500 MHz, 10 MQ, 10:1, 400 V, 9.5 pF, 2.5 mm R&S®RT-ZP10 1409.7550.00
500 MHz, 10 MQ, 10:1, 300 V, 10 pF, 5 mm R&S®RT-ZP05S 1333.2401.02
38 MHz, 1 MQ, 1:1, 55V, 39 pF, 2.5 mm R&S®RT-ZP1X 1333.1370.02
Active broadband probes: single-ended
1.0 GHz, 10:1, 1 MQ, BNC interface R&S®RT-ZS10L 1333.0815.02
1.0 GHz, active, 1 MQ, Rohde &Schwarz probe interface R&S®RT-ZS10E 1418.7007.02
1.0 GHz, active, 1 MQ, R&S®ProbeMeter, micro button, Rohde & Schwarz probe interface R&S®RT-ZS10 1410.4080.02
1.5 GHz, active, 1 MQ, R&S®ProbeMeter, micro button, Rohde & Schwarz probe interface R&S®RT-ZS20 1410.3502.02
Active broadband probes: differential

. ) ) ® ) . .
g,{feﬁ:; active, differential, 1 MQ, R&S®ProbeMeter, micro button, Rohde & Schwarz probe R&S®RT-ZD20 1410.4409.02
Power rail probe
2.0 GHz, 1:1, 50 kQ, +0.85 V, +60 V offset, Rohde &Schwarz probe interface R&S®RT-ZPR20 1800.5006.02
High voltage probes
250 MHz, 100:1, 100 MQ, 850V, 6.5 pF R&S®RT-ZHO3 1333.0873.02
400 MHz, 100:1, 50 MQ, 1000V, 7.5 pF R&S®RT-ZH10 1409.7720.02
400 MHz, 1000:1, 50 MQ, 1000 V, 7.5 pF R&S®RT-ZH11 1409.7737.02

) EES mOo HHE Al AL Jts.

38



Type

High voltage probes: differential
100 MHz, 8 MQ, 1 kV (RMS) (CAT Ill), BNC interface

200 MHz, 250:1/25:1, 5 MQ, 750 V (peak), 300 V CAT Ill, Rohde & Schwarz probe interface

100 MHz, 500:1/50:1, 10 MQ, 1500 V (peak), 1000 V CAT Ill, Rohde & Schwarz probe
interface

200 MHz, 500:1/50:1, 10 MQ, 1500 V (peak), 1000 V CAT lll, Rohde & Schwarz probe
interface

100 MHz, 1000:1/100:1, 40 MQ, 6000 V (peak), 1000 V CAT IIl, Rohde &Schwarz probe
interface

Current probes

20 kHz, AC/DC, 0.01 V/A and 0.001 V/A, £200 A and +2000 A, BNC interface
100 kHz, AC/DC, 0.1 V/A, 30 A, BNC interface

2 MHz, AC/DC, 0.01 V/A, 500 A (RMS), Rohde & Schwarz probe interface
10 MHz, AC/DC, 0.01 V/A, 150 A (RMS), BNC interface

10 MHz, AC/DC, 0.01 V/A, 150 A (RMS), Rohde & Schwarz probe interface
50 MHz, AC/DC, 0.1 V/A, 30 A (RMS), Rohde &Schwarz probe interface
100 MHz, AC/DC, 0.1 V/A, 30 A (RMS), BNC interface

100 MHz, AC/DC, 0.1 V/A, 30 A (RMS), Rohde &Schwarz probe interface
120 MHz, AC/DC, 1 V/A, 5 A (RMS), BNC interface

EMC near-field probes

Probe set for E and H near-field measurements, 30 MHz to 3 GHz

Logic probes

400 MHz logic probe, 8 channels

Probe accessories

Accessory set for R&S®RT-ZP11 passive probe (2.5 mm probe tip)

Probe power supply for R&S®RT-ZC10/-ZC20/-ZC30

External attenuator 10:1, 2.0 GHz, 1.3 pF, 60 V DC, 42.4 V AC (peak),
for R&S®RT-ZD20/-ZD30 probes

Probe pouch
Power deskew and calibration test fixture

3D positioner with central tensioning knob for easy clamping and positioning of probes
(span width: 200 mm, clamping range: 15 mm)

Choose your accessories

Front cover

Soft bag

Transit case

Rackmount kit, for R&S®MXO 4 oscilloscopes with 6 HU

VESA mount (compatible with standard 100 mm x 100 mm pattern)

R&S®RT-ZDO01
R&S®RT-ZHDO7

R&S®RT-ZHD15

R&S®RT-ZHD16

R&S®RT-ZHDG0O

R&S®RT-2C02
R&S®RT-ZC0O3
R&S®RT-ZCO5B
R&S®RT-ZC10
R&S®RT-ZC10B
R&S®RT-ZC15B
R&S®RT-ZC20
R&S®RT-ZC20B
R&S®RT-ZC30

R&S®HZ-15

R&S®RT-ZLO4

R&S®RT-ZA1
R&S®RT-ZA13

R&S®RT-ZA15

R&S®RT-ZA19
R&S®RT-ZF20

R&S®RT-ZA1P

R&S®MX04-Z1
R&S®MX04-Z23
R&S®MX04-24
R&S®ZZA-MX0O4

1422.0703.02
1800.2307.02

1800.2107.02

1800.2207.02

1800.2007.02

1333.0850.02
1333.0844.02
1409.8204.02
1409.7750K02
1409.8210.02
1409.8227.02
1409.7766K02
1409.8233.02
1409.7772K02

1147.2736.02

1333.0721.02

1409.7566.00
1409.7789.02

1410.4744.02

1800.0004.02
1326.3641.02

1335.4360.02
1336.56589.02
1336.56595.02
1336.5108.02

Choose industry standard mounts

Warranty

Base unit

All other items ?
Service options

Extended warranty, one year R&S®WE1
Extended warranty, two years R&S®WE2
Extended warranty with calibration coverage, one year R&S®CW1
Extended warranty with calibration coverage, two years R&S°CW2
Extended warranty with accredited calibration coverage, one year R&SCAW1
Extended warranty with accredited calibration coverage, two years R&SCAW?2

3 years

1 year

Please contact your local

Rohde & Schwarz sales office.
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