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njed oS Z[oiet A EAISH| fl8 215 © thietdXt=

>
e gddoz FA|EL|CH

> Mot BX| xS Qo SiA CIXFQIE CHRtAR}

» Q1% StEHo| A|2gHb(Signal ban)E ALEdH Al AAS #A|
HHLE & & QOM, R&S®SmartGrid 2|0jotRE =HE
UAELICH

> SXEOR MAIE EHIE 8o EH M8t T E HEA
AM8E 4= USLICH

> SHi= AP 0| w2t ™Y 5= USLICH ot 2 (0
=3 2A), AM, AHEH C|AZ2|0|S THHHHSHHLE 271
ALY & A&Lict

> QEZ MCHOF oM E2|A MY, 8 45, 25 HelE
St EHHO| E{X|OtO 2 WEAH & & SL|C

> ZO|FFHIEX 21 Ot0|Z S MEHSHO, LAN IP, B0 X
S oM 77| HEE =old & JUELICE

> AEX} QIE{HO| A= R&S®RTO6 & R&SCRTP Al2|=

QMRATIO ARNS RABILICHAR &),

RTOB4 - 6GHz 3

Trigger
Setup Trigger on

Single event
Mode /
Holdoff Source

Hysteresis Channel 1

Channel
Filter Edge Positive

Action

Find level

CHhArRE
Clxtol

Tools

Drag to rearrange tools
Toolbar

= N (O]

Add Screen

Preset Cursor  Capture

Help Annotate
Show/Hide tools

@ # % @ e

Save Screen
Setup Capture

RS U [ N

Run Single ng‘;zr Add Zoom Cﬁrds%r Measure

Annotate

Save
Setup

Delete

Q

Add Zoom

Preset

A

Clear

>

Run / Stop
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CHASHA ABE & U= QEZAIT
FIHIAE 7150 ERBYLI7R 2{5tel R0 2efsh= oS
2|A0|E AT EQ0olet ZEHE RASMXO 4 Al2|= QA ZA

IT
DTS B THOHAIR

CIX[E xi'2o| st 2

R&S®MX04-B1 MSO(Mixed Signal Option)2 2 1674 CIX|H
MEe F7rtHAIL. ORI A O =0 X' ALO|Of A Ef
Holof Stz YR EfA QAR AT IR HE| R&S®MXO 4 A2
XE= CIXE (LS A Ot 20 M SAof AR 4 9l
SLICH CIXE k2 S AH85t2H R&S®MX04-B1 2 E (174
= 27H)E R&S®MXO 401 HZSH |2t 5tH ElL|Ct,

AY 7tst opy 2o ettt 2

R&S®MX04-B6 Arbitrary Waveform Generator &4
M2k XM 100 MHz 9| Ity LMV |1E =0t
Ch QEZATTOIM HME THE2 Mo HW7|2 T
O, 0| =7t Z=7bEl Ao AL2|20M2 d5&
ANAE SERXIE 2ol 4= QS LICH Chfet 7+E Tt

MeotiLt o] THES 2ESHIAIL.

ALE

Ol A
PUN=]

Sk A Ol
= T M

Fotod
SO

f

[}
L

It 0= 4> o

0%k

MEf Jpsot Lot zgt o2

o HFHIEX = Yot MF U HY I2EE NI LI
R&SPMXO0 4 A|2| = QAZAAT ol MA| Ql2A0ll= 20|
HI2X HE|H T2HE Q3 2O|#HIEX T2H QIEH0[A
& KO ZE|0f AELICH Eot LIS B I2EE ©

et 7tseuct
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EMI C|HZ

FIk4 SHQl0A A B
R&SOMXO 4 ABER] 7|52 ABEY
O|AZ AFBE 4 UBLICL AER =
5 9l K| FO4, oS T 50| 7|2 ABEY 24| A
M B2 50| YALICH ABER D0A RESPMXO 49] AlZt
SO0 MES HES W] SLALICE MEbA Rk Z0|0l0f A
EHS $17] S82t 4 QIALICE RESOMXO 4 Al2IX9| T =
© HEo| #/c FFT 244 CHeiZofl sHot 0 HZREf 1.5 GHz
TR EIAE 71719] RE YA MBS W2 T 2Herob| role

& Uik,

AlZHa} b4 7H AR 242 918t Gated AMER
- AHER] 242 WHE AZHE0IQI NSOl ALSR HO| TIHOR RSB 4 UBLICE BT A
BER WET M L) ST KISAIZE 2t MBS OISt £ QUSLICH A9IK| 2E HATIEA

o
K40
J UBHR Q1 S| ofl@lLCh A7 ATL
2 W0 2 HSHS AArolBi A HIIAIE] AHEH A8/0t2 M Zaot 2 T2 o Ey

rE
1o
ot
=
i
.{z
il
fot
1)
of

M AME OMIEQL AR2|0|A AMER OJMIES 93t SHIZ ZZHZ 0|38 SHIE M
ADS AHEY 2|5 2ol+Ht2 xS AuiCIS A20 EMI Tl 3] 988 £
RE&SMXO 4 Al2IX QAZABTO| O |EIKE 2B MXO- 48 R&SPHZ-15 LIOJEE 28 HES HBELICH o HE
EPASIC 52 BRSO W20 ST 2 AHEY AHE oM JHE X2 ZRUE AIZ3te 43 312 2ol 2712

MY 4+ AES Shogofer AmERIofof AHBtelof YELI  F WES WHE 4+ ABLITH RASPHZ-155 30 MHz ~ 3 GHz
Ch 022t M52 IS Al 201 EfO olsf #2 £ gl ©f It S NAUBLICEL HTE 45 B2 30 MH 0/t0]

AFREA HES EXSH= Ol SRQYLICE A M AEY £ JAGLICH FH2 R&S®PHZ-16 Preamplifier=

T T o% 3:'
EY 24 7|50l ZZE Max. Hold, Min. Hold, 87 7|52 O &2 A7 ER%H 22 100 kHz ~ 3 GHz FIt== THH 0l A
HIAE 5 WS AMER| OMES X3 4 I&LICLOl 20 dBAIIS MBELIC

2%t S0 HIAE BIAIH 7|52 R&S°MX0 4 Al2[= AHEH
Jlsoll 7I2He= g et

— 11—

L
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23| 2

7|2 RIBEE 22 24 7|5
HE R&SCMXO 4 A|2|=9| @A ZA A IO = R&SOMX04-B1
MSO(Mixed Signal Option) St=2I0{7}F BIRHE[0] USLICE
MSO &M2 1671 CIX|E @2 Ar8dt= O ERot 22 B2
HE WS LI

ihE HE 2H0|E U CHEZ HIR2|2 O XtAM|et M= HE
gtol

R&S®MXO 4 Al2|= Q*EAZ’HiSGsample/sol HME 20|
E2 A CIXIE & 2o EHOH 200 pse| &= AlZF 2oisS H|
SELICE o] MZ 20| E= HE Y 400 Mpointe| TA| ol=22]
7|0 M X[ E LIt l\/||xed Signal Option 58 &2 2[4
L= EF OIE g0 42 520 O[MIES EX[ots Z2HQ

—_—= O
E2|H 7|52 MSELICH

CIXIE ML 0128t X Al2IY HA 24

£ 20 T2 717101 M D QIEHO|AS X4 HES E T2 24y HASH HESHE ATt BALCH HYH RS 84
0] Q= SPI, PC 59 X4 Al2|Y ZR2EZo| E2|H 9 C|RYS 2|dH R&SPMX04-Bl SM9| CIX| (ES AFEE 2 QI&LICH [
TS HlojZ W AT Z2 Ol HLS 9I3t BE TZES 2N ERE CIX ML ME ASE 4 YaLICH S oHEo|
AEOHAH AIS, R, HO[E 22 IRES NRHEE E2|7SHIAL.

Diagram Set 1

- CIAXBES s

ke

Cul AY:14.17 mV

0s ¢ 200 ps 400 ps 600 ps 800 ps

-400 pis

Index  State B I B <! details X1 41.638130 s X2 90512474 ps Y1 5.4my ¥2: 195 mv
Incomplete  -12.499 s 0 489D ADOC 8... Index  MOSI MiSO — e

Incomplete 577.506.. 0 28 8ASC 272... dx: 863.4866 us 1/dx: 1.1580956 kHz dy: 14.2mV dy/dx: 16 V¥Hz
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=
2 HA B

OZZHZE I2EE EM
R&SCMXO 4 Al2| X E2ER
of MIG0|EE Aot C|ZY HAZ9| 4|O|H IZIS MLt

20| HMTHQl FHS RIBBILICE 7|ES

R&SPMXO 4 A|E| 2= 0|5 22 EES

=MZ2 N3

— S

Ht2 | C|ZEELICH SFX( 2 7| £Q| CHE QARAT LM = SEOHX| 42 HE +2 el CL|ZH0| 7HsoHX| &2 4 Us

LS o= T

Trigger

Auto 8ms/ Complete

105 kSas 0s

R

Il H\m\mhuuwwh
NHH\W\ \M wum

W il /H W B

J J Ut

2 ClojE, M2g &

B H22|= o B2 Clo|E o3l A
HAIZE WX HRIHYLIT? R&SOMXO 4 Al2[=of =hEhel o
H2|E AHE5Ho] O E'JS Ciolef mizlS UMY & UASLICH

Index  State
Ok

1
2 [e]'3 -47.034 ms 7 bit 56 Read
E Ok -46.869 ms 7 bit 42 Write
R&SPMXO 4 Al2| == L 800 Mpoint®| B 22| SZo= HP)
ot 2349 AlZHE 2 32 FAIZH HHE A8 4 YBLct s 7o -
TA HHOIAM AS Mo 2l MR 7 A7t ABRAH 7L 2 o ow v e

E|Of HE C|H S et = A gLICH

OE_I_

YLICH AFSAL oF

20|M AL

ZR0| Tet 7|7| MEB o|ES MESH QMRAD
L= ASOR LR 2|8l ME 20|ES C|RY Z20| E=2 HBYLICH IS W2 ME 20|EME T2ES H|0[E{7t &

T X o=

Horizontal Acquisition
Auto 10ms/div 100ksa/s  Sample
Stop 26ms 10 kpts 16 bit Hist 1

2 CllolE, 23| C|ZE & T2y

* + + + =
CG3 4 logic Math Bus Ref Spec Gen Menu

Start Addresstype  Address RWBIt Data rate
-47.161ms 7 bit 30 Write 310.000 kbps
309.700 kbps

310.000 kbps

-46.305 ms i d 310.000 kbps

-46.231 ms i i 442.400 kbps

Ls= T Mg

5
6
7
8
9 -46.159 ms

-45.99 ms

-45.885 ms

442.900 kbps
310.000 kbps
442.900 kbps

4N Ok
s

12C details
Index  Value
1 EBh

2 56h
3 DBh
4 B7h

Ez|7{ 8l C|3E 1{7|X|

B4 aqge e~
I2C/SPI/RS-232/RS-422/RS-485/UART
CAN/CAN FD/CAN XLY/LIND

R&S®MX04-K510
R&S®MX04-K520

R4 X2 BA

NHETUPN

U e O HIE Al AL TS

18

-45.717 ms i i 309.700 kbps
-45.609 ms i i 442.400 kbps

-45.503 ms i 443.400 kbps

Ack start Ack bit
-46.738 ms  Ack
-46.705 ms Ack
-46.672ms  Ack

-46.639 ms No ack

=0l
=



HE =hH 4

CIZEE 20[0j= M= 8L 7t2 AEE L EE A0t/ LE HX|AARI0NAM £712t3 AFEo =4 = 2t o ASLICE
R&S®SmartGrid 7|52 AHE5H0] SHHO| EA|El &S THHHESt, /S 2

20| SHSHALL = B Hofl A 5= ASLICHL

ﬂ'F
fot
re
mjo
HH
Rt
ot
=
Rl

. e XX V4 ™ e o3 Trigger Horizontal Acquisition
s 5 - 10 ms/div 19.84 MSa/s  Sample
creen ave

Select Measure Add Mask Annotate Capture Setup Recall 2.6ms 1.98 Mpts 16 bit

Cursor

Diagram Set 1

(WO OO (WA N0 (WT00N (ORI (AW R A
Serial Bus: 12C

S Vertical
Horizontal
Display
Protocol type

Trigger
12C e

Filter
SDA source Acquisition
Shortcuts

Channel 2 Measurement

SCL source @TEET

Channel 1
Spectrum

Math

State Start Address type Address Data rate =if Apps

Ok -46.338 ms 7 bit 30 310.000 kbps Logic

Ok 4621ms 7 bit 56 309.700 kbps

Settings
0Ok -46.045 ms 7 bit 42 310.000 kbps
ok 45.975ms 7 bit 42 309.700 kbps | Save/Recall

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

SB1
+ + + +
680 mv/ ~ 10MHz 680 my/ ~ 10MHz| 12C N I
DC 1MQ DC 1MQ C4  logic Math Bus  Ref Spec
175V RT-ZP11 [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 310.000 kbps
-45.975 ms 7 bit 309.700 kbps

-45.77 ms 7 bit

10 MHz
DC1MO
175V RT-ZP11

Rohde & Schwarz R&S®MX0 4 A|2| = QUZAAIT 19



i =2 M
= ™1 L= "1

A[CH 18H|E EoiS22 M Mool dM| YH 2ol
O£ S0{ MOSFETOll et R & BBt 22 M =

DS(on = @rHE =T
g +d5t= R0l 52 S5 M| ofF &2 M
HUE 0f2 Q3 9\07} UBLICHRESPMXO 4 AIRIX 24
2A3TO| HD REAHE O1HO| 2 4 BIIE As HEE o
01 9l ZHY 4 UEE 4% 2oI5S A0} 18HIENT £0IE
ITh S8t 10X {7 FHS 3w S R Ot Y HElE
H33t7| HEo o S s HE2 Iy S O S M &
NS

105mV | piagram Set 1 ki

E2i7 4

ZcH 22 22| 2 wE ME 20|E )X

el 3ZEK|9| Power up/Power downit It AS 24
SteH =2 ME 2l0|EQt 7l 2|2 Y AlZto] 2RELICH &
= & 2121 £ 800 Mpoint HIZE2|E XS 35H= R&SCMXO 4
ANE|X QMZART = ZA|Zt | ZEO| 7tsTE A0 2|1

5Gsample/se| =2 MZ 2|0|EE R & USLICL

Clofst T2H TEER|Q: Mot tl M2 ong2Hd
2O#HIE2ZXo| 11Xt m2H TEZE|Q0]= | 6000V (I
3) M HEIE ClHHAE T2HTF TotE|of JUELICEH O]2{2t
LIZ2HE= 52 RO HRWME 240t SE ZE NAHE B
SHL|CtH 2H|AHIE X M2 T 2H= DC 9l AC M2 E H|AQ
grAlo 2 Moot Y 4 QUELICEH £ 120 MHz HEZ S
Z21mA~2000A HR MB2E EHY 4 QU= CHder RES

AMEY & AL

20

CIX|= E2|HE C|HA 7
Z|c 18 HIE % 2éll5S XI@ 5= R&S°MX0 42| CIX|H E
2| OF7 |8 = dEZE 71 &2 2 H30M T E2AHE

0| 7Hs LI 0.0001 divel ZEE R|26t= R&SCMX0 49| E
7
[m]

4

o
2| A A”2 0| =0 EB|AH e RFE Yot B3R
Y Chet B2 @At &3 =2 TS Eot O
X8 EB[HE AIE3I0 E2[H Z=20] tHo M2 AHE Fof+5
HESITHM HE 2 27| 3l ZHELZE RAlots Ax 7t
gLt

CXE E2|AH SLHD 2E

HD
16 bit |}

HHAL 1 M 2s
(4000 Z2i2)
ZHAL2 lo.8

(4000 22HA)
0 20 40 60 8 100 120 140 160 180

A|ZE (2l ms)




1 Ad

= =

~ A O
ot S

R&S®MXO0 4 Al2|Z=0f| A Bode plot 12|7]

XZot SE 24 A

R&S®MX04-K36 FRA(Frequency Response Analysis) &
ALE5IH QUZAI DM MF0H SH 242 10 =
o = ASLICH O] 82 HAIE BH, SF 93|25 Tt Ot
Aot MX} 71719 ROt SHE SHEYLICHL ASX| 2E TS

ZEX|9] B2 CLR(Control Loop Response) 2t PSRR(Power
Supply Rejection Ratio)S £ gtL|Ct,

FRAZHEE QEZAT IO LHYE 9| Ity e 7| S AESt
*{ 0.1 Hz~ 100 MHz CHHOIM = A= S WHLLICH 4=
A

& t

o
AT E 4249 HAE Fo40M DUTS X5 M= of £
Ao MYYHIE ZHSI Al fld2 20 SH2 JELC

s YIS
IE oo

R&SPMX04-K36 SMO = AtEXt= P72 =3 2f Hof CHet
U= T2mAds 48y = ASLICH 0|2 S CLRY PSRR &
g A CHE O HQ SNR(AM=OH & 2H])E M
7= UASLICH o ALEXH= 27| AH-o|| citt S 0|22
iEél— A O|AL_||:L

=2 T AM-d

2ol 7 3 ok X[#

AM-EXt= Decade 8 ERIEE FoOlotl Rt 2ollsi A
AlZts 28 & ASLITE Ot = 2 E T2tHEE BAISHE
Hot o7 E2fo]A0f ALY = AELICEH AHEXHE XS B X]
S22 Y Y ARl DTS EA| =elg 4 ASLICE

Et Ol SAl EAl

Bty =oflQl ! o4 =ofQl ofHE oAl BAISHO R A

DItl=2 oA Y LRZE O|0X[=X| R E ZLHIY
= UFLICH 0|213 FE2 Bode plotBte 2= =H015t7| 01F
SLICE AlZH =0Q1 &1t Bode plot2 &M A= A2 TF
T2ms A A2 2Fot= T2 UL

2ot H

=3 21 Bol= 2t 54 ZQIE| chigt o, A2, 94 HO|
7t EAIELICE Dt £ ZHRE A0 MEiot §EE o
DOietAloZ HAY = AELICH 2|LE HYS o) ATRIA
¥ Z0 E= F VMK A0S 25 USB 7(7|0f HiEA Mz -

A LICH

i

i

QS I2H TEZA|Q

B AE Zojo0f ofet 912 W 52 Herel 1515 AZo| of
@ W & LT 12| G20 HEs CLR Y PSRR S 4%
N2 SIS Al A SHHE T2HS Moot gLict, o2t &
32 9z ADEY| LO|x B20| £ DUT RIS A9/
=0|x0| 28 4 YBLICE 24| 2R 50/T 51 SNRS
Mg = JAESE XNO0|= R&S®RT-ZP1X 38 MHz CHY = 1:1 T
AlE Z2EE A8t 20| EaLich
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MY 27

Thel B2 Ol I SNEM

2| % PARDS| Hatot £H NE4ME O2HE IR 2| EMLEM
ohel 2ol 518 &t £+F0| Zfotxof et ool 2|22 e R&SPRT-ZPR2 H2 Y Z, 1L, 01 W2 0| =2t i
SHA| E™oH= 0| S oYX D USLICE XN LO0|=0tE EDCEM EAOZ mef 2 E4 240 £|Ho 22
2 R&SPMX0 4 LAZAT I Al2|Xz= U2[EE HRANME N LICH AT 4 GHZ CHE E, 1:1 248 9 W2 0[=0f| 2 2=
g5t o RAMS EHY 5 USLICH R&SOMXO 4 Al2|= ot ZEE HIEOE MY 2|2 EHO|A BT AsS UL
oA e WHE Ihy YO|0|E £ 2 ZHEH £ Aoke| 2|21t Ch QASARIO| Aot AHEH BM 7|51 R&SPRT-ZPR
PARD(Periodic and Random Disturbance)S #22| &tolgt T2 HE S AF2510] PARDE E2|g 4= Q&LICH YAE 1
= JASLICE M 18H|E DC M A|(R&S®ProbeMeter)= «=7t& Q1 DC M ef

=2 SAI0| EAIELICE

XN

ZDC MM HHY AC EH
R&SORT-ZPRIIY &Y T2EHE= £60V 2IA A HRIE |
Sot7| 20| AtEXH= THYY 2|2 DC MY oA 22 2|20 y
Y = UBLICH 1VEE M O =2 DC 2= =olshof
& FR T2 AN pE AU MY S FXSHHM Rt /) (fgs
QIEME NSLYLICE R0t HL0|X TEEAES I8 HIE J
E 2i50| ZetEl R&SCMX0 4 QARATIE 0|20 AH|
ol MY FAYE LS WEH Hold = LI
e AHEH 7| SO A AA HM
LAOM 7 R0t AHER 71502 AQX| ZE MASZEHAC SE2 2AIGHL Tty 2ol ZRE AAE WHEA AHS
2 USLICH R&ASPMXO 4 A|2|= QAZATIO| AHEZH AN2|ES ALESHH AlZH =0 Q1 AT Maglo] ABEHS BAMT
2 USLICH 0| & Soff Ite 2| Yoi| chot T2 X 0|1 wWE 20| 7hsEL|Ct

Diagram Set 1

-11.6 dBm

-31.6 dBm

Bl et A SRR b o ol | SRS LN L | o, R

Measure Statistics

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 2534 mV 1.5 mV 50539 50539

2 o 1.9 mv 2.55mVv 1.64 mV 1.83 mvV 1.83 mvV 82.23 pv 50539 50539

Time gatingdt AWEH FMOZ M9 Y 0|25 YO T|= B AAE TRXOZ EHA

22



2%'d 100 MHz 9| I} 2l 7| Ciefot mred Sl Hx /Y

R&S®MX04-B6 2= Ef ™ &S®|VIXO 4AZATIE= A EotEl o my YA Y| = DUTO et Xt= Al 2 sine,

M 2xHE 100 MHz 2| THY 27| E FMS-LICH Yo utd square, pulse, ramp, triangle, sinc, arbitrary, noise &
HH7|= 625 Msample/s A 16 HIE RS2 T2EEIR] 6 S5 LICHL 2& THAF0| Tl SO, 2ZF, QTN 0|25 o
Clof it ng SHof| Metl|ch SeE Y@dZ|=DuUTol  Hotn HAEE It & UELCH

EZE Y 90| TS BJBLICH LI g £ HE wy

7|2 REe 4 QUEL|CH £k ARl IS X|lgtL|Ct HX 7|52 AM, FM, FSK, PWM B Z2t sine, rectangle, trian-
gle,ramp = g H X|§dgfe|ct.

_|

4 X 4 O] 3 Trigger Horizontal Acquisition
Edge ov Auto  400ns/div  25GSa/s  Sample

Recall Trg'd 0s 10 kpts 12bit  Hist 10000

Measure Add Mask Annotate é;ﬁﬁ;‘e pays)

Setup

800 mV

600 mV

Setup

Genl GEH2
AU{M /\—/\) /\ " -~ —
On

wUU mV

Vertical

Horizontal

N @@

Trigger

Synchron...
Function type

R

-800 mV Acquisition
av -1.6 ps -1.2 ps 3 ~ s 0's 00 Pulse
v

800 mV

v Modulation  »

Measurement
Frequency Period

2 %

Cursor
T ps
600 mV
boo “)'_— Amplitude Pulse width . Spectrum
400 mV

500 mVpp 500 ns Math
200 mV Offset Noise level in %

Apps

-200 mV User load == logic
v Default setup
-400 mV 50 Ohm Settings

Save/Recall

O

Keyboard  Power
L |

b s -1.2ps -800 ns -400 ns
} . _—_i

- 00

+ + + + =
200 mv/ T&Omg 200 mv/ 7[??%:‘; €3 €4 Llogic Math Bus Ref Spec Gen |Menu
oV oV

ofgza =4 2/
Ched= 100 MHz
x| D AWHA: 10 mV ~ 10 V (peak-to-peak),
- 50 Q:5mV ~ 5V (peak-to-peak)
ol oty Zo| X2 S 1 sample ~ 40 Msample
ME 20|E 1 sample/s ~312.5 Msample/s
=2 Bolls 16HIE
» oh4 8l Qlo| I 2 7|(DC, sine, square, pulse, triangle, ramp, inverse ramp, sinc, arbitrary)
=xF O » FHZE(AM, FM, FSK, PWM)
SHES > FIp Ag
» L0|=
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10

ANMo
c-:!g'—.l' S o|s
—a
or Iz H
OE £ XtHS
s XA S K| 2SHe CHEs
Creket DEA mHA|L gl L'H_E::HPJ sES
S = B ol dEH o=H oE Mz
HSHA| K| 2Bt o2HIRE X EXMH £ME K25
o S ol e sypsd e Ay 238 Xalole iy n2s
HE MS AAQ| A LG E|lY S Mg IZ2H0|= -
NESNFSIUIESEN e |2 x= of Hofl= pAd A
Fl= 43-91S mooL ioj iaiq sstoig ot o = X HR oS Y ¢uo?ﬂ_ Ltﬁ[ WVOIA KV77EX] Crret
=L —= T T 1 = X2 A= ==t ==
FolLiie} 2felx|(of: 60V (v )aTxﬁ'ﬁHE L GHz0lI A 042 & erjLT;H:'q' Tie| 2 FE T2 os pC HEME Z287t )
2 x|Zl MS Qe gix|E S50l o =2 ZEX| gt —TLT = e 2ol &t
== XY AR 20| X1 Af

PP

mxo0as - 1 5GHz

ROHDE&SCHWARZ

RMS. ey | Eeentooutt Wave count
saasmy 3602V o0 100
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\\

Wa|oh 717] MO E fI¢t O0| 22 HE
T2EE DUTH ZYAEA BIXISI ZEE AlRS{ 1 ofX|et &2 i =
B A EE 4 gle Zetet SE0| ASLICH Of0tE tHEES] AX[LN S »

.
SE T mC
=
—

0| 3t HHEE2 ABI5|

O oo™

0|22 BES 0f2{3t ZLE WXBLITEL X2 Elof 1217 $IX/2t oo NEETE
S2 WES Meloh ALSY 4 UOH, M/HX|, 5 4, 2TM £
I 2re i IS8 X 4 ABLIC

DY CHHE o2

R&S®RT-ZHD Al2|= DF et Ol M T2 e = &[0 200 MHZzS| €2 Fof
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R&S®RT-ZP11, R&S®RT-ZP1X

R&S®RT-2Z80

R&S®RT-ZS10L, R&S®RT-ZS10E, R&S®RT-ZS10,
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L L L R&S®RT-ZD10, R&S®RT-ZD20, R&S®RT-ZD30,
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A HEd » =B f X O HE
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R&S®RT-ZD20/-ZD30
& R&SC®RT-ZA15
External Attenuator

R&S®RT-ZPR20, R&S®RT-ZPR40

R&S®RT-ZH03, R&S®RT-ZH10, R&S®RT-ZH11,

R&S®RT-ZHD16, R&S®RT-ZHD60

R&S®RT-ZC02, R&S®RT-ZC03, R&S®RT-ZCO5B,
R&S®RT-ZC10, R&S®RT-ZC10B, R&S®RT-ZC158,
R&S®RT-ZC20, R&S®RT-ZC20B, R&S®RT-ZC30,
R&S®RT-ZC31

R&S®PHZ-15, R&S®HZ-17
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OSCILLOSCOPE PORTFOLIO

° 6 = T mm—_5 6,6 016

= eeaea°
-

[ |R&S°RTH1000 R&SRTC1000 R&S°RTB2000 R&S°RTM3000 R&S°MXO 4

Vertical system
Bandwidth?
Number of channels

ADC resolution;
system architecture

V/div, 1 MQ
V/div, 50 Q
Horizontal system

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 (MSO)
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
(WX H X D)
Weight in kg
Battery

v YaR0l= Jts.
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60/100/200/350/500 MHz
2 plus DMM/4

10 bit; 16 bit

2mVto 100V

1.25 (4-channel model);
2.5 (2-channel model);

5 (all channels interleaved)
125 kpoints

(4-channel model);

250 kpoints

(2-channel model);

500 kpoints

standard, 50 Mpoints

50000

digital

tolerance mask

elementary

I2C, 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

2.4
lithium-ion,>4 h

50/70/100/200/300 MHz
2

8 bit; 16 bit

ImVtol0oV

1; 2 (2 channels 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

70/100/200/300 MHz
2/4

10 bit; 16 bit

ImVto5V

1.25; 2.5 (2 channels
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

100/200/350/500 MHz/1 GHz
2/4

10 bit; 16 bit

500 pV to 10V
500 pVto 1V

2.5; 5 (2 channels interleaved)

40 Mpoints; 80 Mpoints

option, 400 Mpoints

64000 (2000000 in fast segmented
memory mode?)

analog

at 1 mV/div: > 2 div

16

tolerance mask

basic (math on math)

1°C, SPI, UART/RS-232/RS-422/
RS-485, CAN, LIN, I2S,
MIL-STD-1553, ARINC429

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 pV to 10V
500 pVto 1V

2.5; 5 (2 channels interleaved)

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

standard: 10000 segments;
option: 1000000 segments

>4500000

digital

0.0001 div, across full
bandwidth, user controllable

16

3)

basic (math on math)

1°C, SPI, UART/RS-232/RS-422/
RS-485, CAN, CAN FD,
CAN XL%, LIN®

frequency response analysis

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

414 X 279 X 162

6
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200/350/500 MHz/1/1.5/2 GHz
2/4

8 bit; 16 bit

500 pV to 10V
500 pVto 1V

50 Mpoints; 200 Mpoints

standard

1000000 (1600000 in ultra-segmented memory mode)

digital
0.0001 div, across full 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 100BASE-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

1mVto 10V (HD mode: 500 uV to 10V)
1mVto 1V (HD mode: 500 puVto1V)

10; 20 (2 channels 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 div, across full bandwidth, user controllable

16

user configurable, hardware based

advanced (formula editor, Python interface)

12C, SPI, UART/RS-232/RS-422/RS-485, CAN, LIN, IS,
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 Gen 1, USB-SSIC, PCle 1.1/2.0, USB Power
Delivery, Automotive Ethernet 100/1000BASE-T1

power, advanced spectrum analysis and spectrogram,
jitter and noise decomposition, clock data recovery
(CDR), I/Q data and RF analysis (R&S®VSE), deembedding,
TDR/TDT analysis

see data sheet (PD 5216.1640.22)

15.6" touchscreen,
1920 X 1080 pixel (Full HD)

450 X 315 X 204

10.7

can DO 00O

- atd

| R&s®RTE1000 R&S®RTO6 R&S*RTP

4/6/8/13/16 GHz
4

8 bit; 16 bit

2mVto 1V (HD mode: 1 mVto1V)

20; 40 (2 channels 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 trigger
types) with real-time deembedding?, high speed serial
pattern trigger including 8/16 Gbps clock data recovery
(CDR)?

0.0001 div, across full bandwidth, user controllable

16

user configurable, hardware based

advanced (formula editor, Python interface)

12C, SPI, UART/RS-232/RS-422/RS-485, SENT, CAN, LIN,
CAN FD, MIL-STD-1553, ARINC429, SpaceWire,

USB 2.0/HSIC/PD, USB 3.1 Gen 1/Gen 2/SSIC,

PCle 1.1/2.0/3.0, 8b10b, MIPI RFFE, MIPI D/M-PHY/
UniPro, Automotive Ethernet 100/1000BASE-T1,
Ethernet 10/100BASE-TX, MDIO, Manchester, NRZ
advanced spectrum analysis and spectrogram,

jitter and noise decomposition, real-time deembedding,
TDR/TDT analysis, I/Q data and RF analysis (R&S®VSE),
advanced eye diagram

see data sheet (PD 3683.5616.22)

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

441 X 285 X 316

18
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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&SPMXO 4 with R&S®MX04-B243 option
R&S®MXO 4 with R&S®MX04-B245 option
R&SPMXO 4 with R&S®MX04-B2410 option
R&SPMXO 4 with R&S®MX04-B2415 option
at 1 MQ inputimpedance
R&S®MXO0 4
R&S®MXO 4 with R&S®MX04-B243 option
R&S®PMXO0 4 with R&S®MX04-B245 option
R&S®MXO 4 with R&S®MX04-B2410 option
R&SPMXO 4 with R&S®MX04-B2415 option
max. -1.5dB, min. -4 dB
10% to 90% at 50 Q
R&S®PMXO 4
R&SPMXO 4 with R&S®MX04-B243 option
R&S®MXO 4 with R&S®MX04-B245 option
R&S®MXO 4 with R&S®MX04-B2410 option
R&S®MXO 4 with R&S®MX04-B2415 option

at50Q

at 1 MQ

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

at50 Q

at 1 MQ

at50 Q

at1MQ

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

4 channels

500Q £ 1.5%,
1MQ £ 1% || 12 pF (meas.)

=200 MHz
= 350 MHz
= 500 MHz
= 1GHz

= 1.5GHzY

> 200 MHz (meas.)
> 350 MHz (meas.)
> 500 MHz (meas.)
= 700 MHz (meas.)?
> 700 MHz (meas.)?
1 GHz, 500/350/200/100/50/20 MHz (meas.)

<1.75ns

<1lns

<700 ps

<350 ps

<234 ps

12 bit,

up to 18 bit for high-definition (HD) mode

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% of full scale

+1.5% of full scale

+2.5% of full scale

DC

DC, AC

5V (RMS),30V (V)

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

400V (RMS), 1650V (V.),

300V (RMS) (CAT I1);

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

+5div

20V
*5V

+200V

£50V

£(5V - 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)

U 1.5GHzOFZ2T HAE 315 Gsample/s &A1 HE2! K= QIE2|E BE0AM XY,
2 R&SCRT-ZP11IHA|E Z2E ALA| X[,
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Vertical system: analog channels
DC measurement accuracy

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

after adequate suppression of measurement
noise using high-definition (HD) mode or
waveform averaging or a combination of both

input frequency within instrument bandwidth

+(DC gain accuracy X
[reading - net offset]
+ offset accuracy)

>60 dB (1:1000)

Vertical system: analog channels

RMS noise floor3
At 50 Q (meas.)

At 1 MQ (meas.)

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
1V/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
1V/div

2 V/div
5V/div

10 V/div

Analog bandwidth (-3 dB)

20 MHz 200 MHz 350 MHz
20 uv 43 pv 47 pv

22 uv 45 pv 50 uv

25 v 52 v 56 pV

43 uv 2 uv 77 v

76 LV 118 pv 120 pv
148 v 219 uv 219 uv
360 pv 508 pVv 492 v
T4T v 1.17mV 1.19mV
1.40 mV 2.13mV 2.14 mV
3.47mV 491 mV 4.80 mV
6.88 mV 9.71 mV 9.47 mV
Analog bandwidth (-3 dB)

20 MHz 100 MHz 200 MHz
28 uwv 40 pv 42 uv

28 v 40 pv 46 pv

30 uv 43 pv 49 pv

44 uv 58 uVv 67 uV
3uv 92 uv 109 pv
138 pv 169 pv 199 pv
344 pv 442 v 525 uv
739 uv 959 pv 1.13mV
1.40 mv 1.74mv 2.06 mV
347 mV 4.43 mV 522 mV
7.11mV 8.92mV 10.44 mVv
13.83 mV 169 mV 19.87 mV
34.84 mV 44.32 mV 52.43 mV
57.16 mV 68.58 mV 80.66 mV

500 MHz 1GHz

50 pv 98 v

54 pv 104 uv
61 v 116 pv
84 uv 152 uv
131 pv 238 v
241 uv 436 uv
543 v 1.01 mV
1.30mv 247 mV
2.34 mV 443 mV
5.27mV 10.13mV
10.41 mV 19.96 mV
350 MHz 500 MHz
47 uv 51uv

50 pv 53 uv

54 uv 58 uv
71V 8 Vv
109 pv 120 v
198 pv 218 uv
529 uv 586 pV
1.14 mV 1.24 mV
2.07mV 227 mV
528 mV 5.75mV
10.53 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

Inputimpedance
Maximum input frequency

Maximum input voltage
Minimum input voltage swing
Threshold groups

Threshold level

Threshold accuracy
Comparator hysteresis

9 <500 MHz 1= TS0l thet HD 2 & HE J|E.

signal with minimum input voltage swing and
hysteresis setting “normal*

range
predefined

threshold level between =4V

16 logic channels (DO to D15)

arranged in two logic probes with 8 channels
each; assignment of logic probes to channels
(DO to D7 and D8 to D15) displayed on probes

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

CMOS5.0V,CMOS 3.3V, CMOS 2.5V, TTL, ECL,
PECL, LVPECL

£(100 mV + 3% of threshold setting)
normal, robust, maximum

Rohde &Schwarz R&SPMX0 4 A|2| X QUEATAIT 31



Horizontal system
Timebase range

Channel-to-channel deskew range

Reference position
Horizontal position range (trigger offset range)

Modes
Channel-to-channel skew

Timebase accuracy

Delta time accuracy

between analog channels
between digital channels

max.
min.

between analog channels

between digital channels

after delivery/calibration, at +23°C

during calibration interval

corresponds to time error between two edges of
equal polarity on same acquisition and channel;
signal amplitude greater than 5 div, measurement
threshold set to 50%, vertical gain 10 mV/div or
greater; rise time lower than four sampling peri-
ods; waveform acquired in real-time mode

selectable between 200 ps/div and 10000 s/div,
time per div settable to any value within range

£100 ns

+100ns

0% to 100% of measurement display area
+(memory depth/current sampling rate)
-5000s

normal

<100 ps (meas.)

<500 ps (meas.)

£0.2 ppm

+1ppm

£(0.20/real-time sampling rate + timebase
accuracy X |reading|) (peak) (meas.)

Acquisition system

Sampling rate

Waveform acquisition rate
Trigger rearm time

Memory depth?

Acquisition modes

Sampling modes

Interpolation modes
Fast segmentation mode

analog channels (real time)

analog channels (interpolated)
digital channels

max.

min.

standard

with R&S®MX04-B108 option
sample
peak detect

average
number of averaged waveforms

envelope

real-time

interpolated time

max. 5 Gsample/s on 2 channels,
max. 2.5 Gsample/s on 4 channels

max. 5 Tsample/s

max. 5 Gsample/s on each channel
> 4500000 waveforms/s

<2lns

400 Mpoints with 4 active channels (single-shot),
400 Mpoints with 2 active channels (continuous)

800 Mpoints with 2 active channels (single-shot),
800 Mpoints with 1 active channel (continuous)

middle sample in decimation interval

largest and smallest sample in decimation
interval

average value of samples in decimation interval
21016777215

envelope of acquired waveforms

max. sampling rate depending on ADC

enhancement of sampling resolution by
interpolation; max. equivalent sampling rate is
5 Tsample/s

linear, sin(x)/x, sample&hold

continuous recording of waveforms in acquisition memory without interruption due to visualization

max. real-time waveform acquisition rate

min. blind time between consecutive
acquisitions

> 4600000 waveforms/s

<21ns

High-definition (HD) mode
General description

Bit resolution

Real-time sampling rate

9 A 7hset Zloh 22| 37|= ASE Ho[E 9 %] H|E sy =0l wat ZRtELTh watM, HAmojMd 22, Thy Ak SLHD (High-Definition) ZE2F 22 &S A&

==

2FX|A| EuiT.
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The high-definition mode increases the bit resolution of waveform signals by using digital filtering,
leading to reduced noise. Because of the R&S®MXO 4 series digital trigger concept, signals with higher

bit resolution are used as inputs to the trigger.
bandwidth, at 5 Gsample/s

1 kHz to 10 MHz

100 MHz

200 MHz

500 MHz

all models

bit resolution
18 bit
16 bit
15 bit
14 bit

max. 5 Gsample/s on 2 channels,
max. 2.5 Gsample/s on 4 channels

2ol w2t &



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

analog channels (C1 to C4),

digital channels (DO to D15),

trigger input, serial bus

+5 div from center of screen

auto, normal, single, n single

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

full-scale sine wave of frequency set to -3 dB <1 ps (RMS) (meas)

bandwidth
standard same as selected channel
HF reject cutoff frequency selectable from 1 kHz to 500 MHz
LF reject attenuates frequencies < 50 kHz
modes auto (default setting) or manual
- 10 div, from DC to instrument bandwidth for all
sensitivity vertical scales
time 100 ns to 10 s, fixed and random

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

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

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 a specified range

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 psto1000s
triggers when the time between two consecutive edges of the same polarity (positive or negative) is
shorter, longer, inside or outside a specified range

interval time 200 psto 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 a specified range; edge slope may be positive,
negative or either

toggle time 0 psto 1000s
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 pe-
riod 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 an
edge (positive, negative or either) in one selected channel

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

edge, glitch, width, runt, window, timeout,

Aevent ;
interval, slew rate
edge, glitch, width, runt, window, timeout,
B event f
interval, slew rate
edge, glitch, width, runt, window, timeout,
R event ;
interval, slew rate
ontional see dedicated triggering and decoding options
P in Ordering information in this product brochure
inputimpedance 50 Q (meas.) or 1 MQ (meas.) || 11 pF (meas.)
max. input voltage at 50 Q 30V (Vp)

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

trigger level +5V

max. input voltage at 1 MQ

Rohde & Schwarz R&S®MX0 4 A|2| X QHUEAAIT 33



Trigger system

sensitivity
input frequency < 500 MHz 300 mV (peak-to-peak) (meas.)

input coupling AC, DC (50 Q and 1 MQ)
HF reject (attenuates frequencies > 50 kHz,

trigger filters LF reject (attenuates frequencies < 50 kHz),
noise reject

trigger modes edge (positive, negative or either)

Trigger output functionality A pulse is generated for each event triggering

signal acquisition.
0Vto5V(nom.) at high impedance,

output voltage 0V1t02.5V (nom.) at 50 O

pulse width selectable between 16 ns and 50 ms
pulse polarity low active or high active
output delay depends on trigger settings

Spectrum analysis

General description Spectrum analysis allows signal analysis in the frequency domain.
Spectrum sources channel 1, channel 2, channel 3, channel 4
center frequency, frequency span, resolution
setting parameters bandwidth (automatic or manual), gate position,
gate width, vertical scaling, vertical position
scaling dBm, dBV, dBpV, V (RMS)
span 1Hzto 1.8 GHz?
resolution bandwidth (RBW) span/4 = RBW = span/6000
) flat top, Hanning, Hamming, Blackman,
MRS rectangular, Kaiser Bessel, Gaussian
trace types normal, max. hold, min. hold, average
max. real-time waveform acquisition rate > 40000 waveforms/s
Gate delimits the display region used for spectrum analysis
Peak list The values in the peak list are also shown in the diagram to allow easy correlation.

RF characteristics

at1GHz

(measurement of power spectral density at 1 GHz

atinput sensitivity 2 mV/div, corresponding to -30

dBm input range of the oscilloscope, using spec-

trum analysis with center frequency

1 GHz, span 500 kHz, RBW 3 kHz)

at1GHz

Noise figure (calculated based on the noise power density 14 dB (meas.)
above)

measured fora 1 GHz input carrier with level
-3 dBm at input of oscilloscope, using spectrum

Sensitivity/noise density -160 dBm (1 Hz) (meas.)

Dynamic range analysis with center frequency 1 GHz, 106 dB (meas.)
span 2 MHz, RBW 400 Hz at +20 MHz from center
frequency

Absolute amplitude accuracy OHzto 1.2 GHz +1dB (meas.)
measured for a 250 MHz input carrier with lev-

Spurious-free dynamic range el -3 dBm at input sensitivity 50 mV/div, using 65 dBc (meas)

(excluding harmonics) spectrum analysis with center frequency 900 MHz, ’

span 1.8 GHz, RBW 300 kHz

measured for a 250 MHz input carrier with lev-
el -3 dBm at input sensitivity 50 mV/div, using

Second harmonic distortion spectrum analysis with center frequency 900 MHz, ~60 dBc (meas.)
span 1.8 GHz, RBW 300 kHz
measured for a 250 MHz input carrier with lev-

Third harmonic distortion el -3 dBm at input sensitivity 50 mV/div, using _50 dBc (meas)

spectrum analysis with center frequency 900 MHz,
span 1.8 GHz, RBW 300 kHz
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Waveform measurements

Automatic measurements

Cursor measurements

measurements on acquired waveforms (input
channels), math waveforms, reference waveforms

gate

reference levels

statistics

number of active measurements

available cursors

target waveforms

operating modes

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
cycle, delay, phase, burst width, pulse count,
edge count, pulse train, positive switching, nega-
tive 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 auto-
matic 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 with 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 placed manually or locked
to waveform

General features

Functions

Display characteristics

number of math equations
number of reference waveforms

sources

operators

filters
filter types

gate

upto5
upto4
channel 1, channel 2, channel 3, channel 4,

math waveforms 1 to 4,
reference waveforms 1 to 4

add, subtract, multiply, divide, absolute value,
square, square root, integrate, differentiate, log,,
log,, log,, reciprocal, invert, lowpass, highpass,
rescale (a*x+b)

lowpass, highpass

Gaussian, rectangular

delimits the display region used for waveform
maths

Display types

Display configuration (waveform layout)

Signalicons

Toolbar

Upper menu bar

Main menu

Axis labeling

Diagram labeling

Diagram layout

Persistence

Zoom

Signal colors (waveform coding)

y(t), zoom, spectrum

The display area can be split into separate diagram areas by dragging and dropping signal icons
for the desired waveforms into the R&S®SmartGrid. Each diagram can hold any number of signals.
Diagrams can be stacked on top of each other and later accessed via dynamic tabs (Tab 1, etc.).

Each active waveform is represented by a signal icon on the signal bar; the signal icon displays the

individual vertical and acquisition settings.

Enables quick access to important functions; allows direct setting of their most common parameters
in a simple menu and provides access to more detailed parameter settings in the main menu.
The toolbar can be individually configured to include the user's preferred tools.

Displays trigger, horizontal and acquisition system settings; allows quick access to these settings.
Provides access to all instrument settings in a compact menu structure.

The x-axis and y-axis are labeled with values and physical unit.

Diagrams may be individually labeled with a descriptive, user-defined name.

The grid, crosshair, axis labeling and diagram labeling can be switched on and off separately.

50 ms to 50 s, or infinite

vertical and horizontal; touch interface simplifies resize and drag operations on zoom window
predefined or user-defined color tables for persistence display
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History function and segmented memory

automatic setting of segment size and sample rate
user-defined setting of segment size and sample rate
memory is divided into segments for signal acquisition

Acquisition memory

Memory segmentation

Fast segmented mode

History mode

automatic

manual

function

number of segments

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 available for all analog and digital channels, protocol decoding and spectrum

analysis.

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

The history mode is an always-on function and provides access to past ac-
quisitions in the segmented memory.

function
timestamp resolution
history player

analysis options

1ns

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

overlay all segments, average all segments, envelope all segments

Inputs and outputs

Front
Channelinputs

Trigger input

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

Digital channel inputs

Probe compensation output

Ground jack
USB interfaces

Rear
Trigger output

USB interfaces

LAN interface

6 R&S®MX04-B108 HZ2| M & ACH M IHE

probe interface

probe interface

D15to D8, D7 to DO

signal shape

frequency

==
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BNC; for details, see “Vertical system*®

autodetection of passive probes,
Rohde & Schwarz probe interface for active
probes

BNC; for details, see “Trigger system*
autodetection of passive probes

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

interfaces for R&S®RT-ZL04 logic probe
rectangle,V,,, =0V, V, =33V,
amplitude 3.3V (Vpp) + 5% (meas.)
1kHz = 1% (meas.)

connected to ground

1 X USB 3.1 Gen 1 port, type A,
2 X USB 2.0 high speed port, type A

BNC; for details, see “Trigger system*

2 X USB 3.1 Gen 1 port, type A,
1 X USB3.1Gen 1 port, type B

RJ-45 connector, supports 10/100/1000BASE-T

2hM, HIAlo[o]M 2 &, mbd it AL 8L HD (High-definition)
Z|C MIOHE 2= 10,0007H2 HeHELICE



Inputs and outputs
External monitor interface

Reference input connector
impedance
input frequency

sensitivity

Reference output connector
impedance

output signal

Security slot

VESA mounting interface
Right side

Ground jack

HDMI™, 1920 X 1080 pixel at 60 Hz,
output of oscilloscope display

BNC

50 Q (nom.)

10 MHz (£20 ppm)
> -10dBminto 50 Q,
< 10dBm at 10 MHz

BNC
50 Q (nom.)

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

for standard Kensington lock
100 mm X 100 mm VESA standard pattern

connected to ground

®©

General data

Display type
resolution
Temperature
Temperature range operating temperature range

storage temperature range

Climatic resistance damp heat

Altitude

Operating
Nonoperating
Mechanical resistance

Vibration sinusoidal

random

Shock

Electromagnetic compatibility (EMC)

RF emissions

Immunity

Certifications
Calibration interval

EF 71E2 5 mv/divel Y Z=0i| Cish 1 div O|LHO| 0| = 2f|E EAIL|CE

13.3" LC TFT color display with capacitive
touchscreen

1920 X 1080 pixel (Full HD)

0°Cto+50°C

-40°Cto +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/+50°C at 85% relative humidity, cyclic,
in line with IEC60068-2-30

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

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

0.5 g from 55 Hz to 150 Hz,

in line with EN60068-2-6

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

8 Hz to 500 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, half sine, duration 11 ms,
in line with MIL-PRF-28800F, section 4.5.5.4.1

in line with CISPR 11/EN 55011, group 1, class A
(for a shielded test setup);

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

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

VDE, (CSA,,,, KC

1year

us’
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General data
Power supply

100V t0 240V £10% at

AC slipply 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

Power consumption max. 210 W

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

414 mm X 279 mm X 162 mm

Dl Elel W HXD (16.3in X 10.99in X 6.38n)
Weight without options, nominal 6.0 kg (13.23 b)
Rackmount height with R&S®ZZA-MX04 rackmount kit 6 HU

ORDERING INFORMATION

R&S®MXO0 4 series, base unit

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 R&S®MX04-B243 1335.4276.02
Upgrade of R&S®MXO 4 series oscilloscopes to 500 MHz bandwidth R&S®MX04-B245 1335.4299.02
Upgrade of R&S®MXO 4 series oscilloscopes to 1 GHz bandwidth R&S®MX04-B2410  1335.4318.02
Upgrade of R&S®MXO 4 series oscilloscopes to 1.5 GHz bandwidth R&S®MX04-B2415  1335.4330.02
Choose your options
Mixed signal option with 16 digital channels, for R&S®MXO 4 series oscilloscopes R&S®MX04-B1 1335.4130.02
Arbitrary waveform generator, 100 MHz, 2 analog channels R&S®MX04-B6 1335.4147.02
Memory upgrade to 800 Mpoints on 2 channels R&S®MX04-B108 1335.5772.02
Low speed serial triggering and decoding (1>C/SPI/UART/RS-232/RS-422/RS-485) R&S®MX04-K510 1335.5195.02
Automotive serial triggering and decoding (CAN/CAN FD/CAN XLY/LIN V) R&S®MX04-K520 1335.5550.02
Frequency response analysis R&S®MX04-K36 1335.5572.02
Choose your additional probes
Passive probes: single-ended
700 MHz, 10 MQ, 10:1, 400V, 9.5 pF, 2.5 mm R&S®RT-ZP11 1803.0005.02
500 MHz, 10 MQ, 10:1, 400V, 9.5 pF, 2.5 mm R&S®RT-ZP10 1409.7550.00
500 MHz, 10 MQ, 10:1, 300V, 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, 1 MQ, Rohde & Schwarz probe interface R&S®RT-ZS10E 1418.7007.02
1.0 GHz, 1 MQ, R&S®ProbeMeter, micro button, Rohde & Schwarz probe interface R&S®RT-Z510 1410.4080.02
1.5 GHz, 1 MQ, R&S®ProbeMeter, micro button, Rohde & Schwarz probe interface R&S®RT-Z520 1410.3502.02
Active broadband probes: differential

o : . . i
1.5 GHz, 1 MQ, R&S®ProbeMeter, micro button, Rohde &Schwarz probe interface R&S®RT-ZD20 1410.4409.02
Power rail probe
2.0 GHz, 1:1,50 kQ, =0.85V, £60 V offset, Rohde & Schwarz probe interface R&S®RT-ZPR20 1800.5006.02
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High voltage probes: passive

250 MHz, 100:1, 100 MQ, 850 V, 6.5 pF

400 MHz, 100:1, 50 MQ, 1000V, 7.5 pF

400 MHz, 1000:1, 50 MQ, 1000V, 7.5 pF

High voltage probes: differential

100 MHz, 100:1/1000:1, 8 MQ, 1000 V (RMS) CAT I, BNC interface

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

100 MHz, 500:1/50:1, 10 MQ, 1500 V (peak), 1000 V (RMS) CAT I, Rohde & Schwarz probe interface
200 MHz, 500:1/50:1, 10 MQ, 1500 V (peak), 1000 V (RMS) CAT IIl, Rohde &Schwarz probe interface
100 MHz, 1000:1/100:1, 40 MQ, 6000 V (peak), 1000 V (RMS) 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 /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 probe set

Compact probe set for E and H near-field measurements, 30 MHz to 3 GHz
Logic probe ?

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 probes

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 case

Transit case

19" rackmount kit, 6 HU

VESA mounting interface

R&S®RT-ZH03
R&S®RT-ZH10
R&S®RT-ZH11

R&SPRT-ZDO01

R&SPRT-ZHDOT
R&S®RT-ZHD15
R&S®RT-ZHD16
R&S®RT-ZHD60

R&S®RT-2C02
R&SPRT-ZC03
R&S®RT-ZC05B
R&S®RT-ZC10
R&S®RT-ZC10B
R&S®RT-ZC15B
R&S®RT-2C20
R&SPRT-ZC20B
R&SPRT-ZC30

R&S®HZ-15

R&S®RT-ZL04

R&SPRT-ZA1
R&SPRT-ZA13

R&S®RT-ZA15

R&S®RT-ZA19
R&S®RT-ZF20

R&S®RT-ZA1P

R&SPMX04-71
R&SPMX04-Z3

R&SPMX04-74
R&S®ZZA-MX04

1333.0873.02
1409.7720.02
1409.7737.02

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
1335.5589.02

1335.5595.02
1335.5108.02

100 mm X 100 mm VESA standard

pattern

Warranty

Base unit

All other items ¥

Service options

Extended warranty, one year

Extended warranty, two years

Extended warranty with calibration coverage, one year

Extended warranty with calibration coverage, two years

Extended warranty with accredited calibration coverage, one year
Extended warranty with accredited calibration coverage, two years

2 R&S®MX04-Bl M2 & 719 R&S®RT-ZL04 2% 2= S ZolpiL|C),

3 AX|E 80l 9 24 BE0| 19 oY ot e R0 HEFULh o2 RE HiE2|el BF 712t 19 Lt

HDMI, HDMI High-Definition Multimedia Interface % HDMI 2 1= O|= 2 7|E} 27t0i|A HDMI Licensing, LLCO| &H L& S5 &%

R&SPWE1
R&S®WE2
R&S®CW1
R&S®CW2
R&S®AW1
R&SCAW2

3years
1year

Please contact
your local

Rohde &Schwarz
sales office.
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Certified Quality Management Certified Environmental Management

1S0 9001 IS0 14001

Rohde & Schwarz training
www.training.rohde-schwarz.com

Rohde & Schwarz customer support
www.rohde-schwarz.com/support
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