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2|HE X|@SH= MXOE= O =7} B2 SHHO| ML O[HIE ZX| Sot N E AT UKo AFES 5= JASLICE
A—I%o| |--9J‘6H_||:|.

1. om.:.ul

om
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22 M Z1 Sy}
ACBIZ| 73 B3 2Fe 1)

250V | fabi
200V

A H2 gl 25 S M| oot 2B AlMS RYLICLO| 0 QNRATTE 0|3t He
2 £ A& R 2 5 Y| 20l B2 =20| ELCh R&S®MX05-K315 AHE5HH
o &k A O

= T

THD Fundamental: 0.

150 V|

i
foov

52 27 28 29 30 31 32 33 34 35

500 Volt.: C1
User-Defined 0A UserDefined Curr:C3___ Automatic

Harmonic

Frequency.
59.99 Hz

.98 Hz

299.94 Hz
35093 Hz
419.92 Hz
479.91 Hz
539.89 Hz
500.88 Hz
650.87 Hz
719.86 Hz
779.85 Hz
839.84 Hz
899.82 Hz
959.81 Hz
1.0198 kHz
1.07979 k..
113

1.19976 k..

Magnitu...

0de

-15.21dB.

-29.06 dB.

41.12d8

4184 dB.

-57.77dB.

61.82dB

-64.49 dB.

64.78 dB.

47.18dB.

48.05 dB.

49.24dB

49.76 dB.

-50.46 dB.

-59.95 dB.

-59.83 dB.

-60.69 dB.

-58.86 dB.

-54.02dB.

-54.83 dB.

Magnitu...

0.01d8

-11.09 dB.

-28.04 dB.

-40.46 dB.

41.39dB.

-50.37dB.

-51.37dB.

-5252dB.

-5329dB.

46.76 B

47.8d8

48.62dB.

49.22dB

-50.06 dB.

5152d8.

-57.98.dB.

-58.29dB.

-57.96 dB.

-54.05 dB.

Limit

16.00A

080 A

2300A

430.0mA

1.140A

3000 mA

7700 mA

2300 mA

400.0 mA

183.0mA

3300 mA

1533 mA

2100 mA

mA

80.00 mA

115.0mA

7059 mA

mA

92.00 mA

Margin
12734

512.7 mA
21854

401.3mA
11144

295.8mA
767.3mA
2281 mA
398.1mA
169.7 mA
317.1mA
142.0 mA
199.4mA
121.6mA
7671 mA
M7 mA
67.57mA
98.49 mA
56.65 mA

86.07 mA

Status.

Pass.

Pass.

Pass.

Pass.

Pass

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

Pass.

53

1]

logic Math Bus Ref

Spec Gen Menu

ACTH 38 dAls 1=mt M7 Mets flet of2] BES &+0l0F YLICh MES 24 =77t glttH D20 29| Al=2 4E
St g0l Z0{H 4= AF LI R&S®M 2t 7|20 et HAESHE o =80] He ERF D20 24 7|S0|

USGLILE. SAlOf A 7He] DxT ZF S

Measure

1 @Frea

2 [l crms
3 [& cerest
4 & cmax
5 [&] cRms
6 [E] corest
7 [&] cMax
8 Tl Apparent
9 T Factor
10 ] Active
11 ] Reactive

12 Jf] Phase

User-Defined 0 A

Current
60.03 Hz
136V

149
20193V
180.46 mA
3.79
684.09 mA
48175 VA
959 m
461.86 W
137.01 VAR

1652°

2GH;

Max
6015 Hz
13615V
15
20401V
366A
505
573A
481.92 VA
960 m
462.07 W
137.28 VAR

16:58°

Min
50.86 Hz
1358V
1.48
201.08V
159.09 mA
147m
41538 mA
479.8 VA
958 m
460.22 W
/AR

PA1 Po -

DC 500 Volt.: 1
User-Defined Curr: C3

50 Hz

Mean
60 Hz
135.96V
1.49

20207V

481.03 VA
959 m
a6132W
136.28 VAR

16.46°

M

RMS
60Hz
135.96V
1.49
20207V
128A
296
1.62A
481.03 VA
959 m
461.32W
136.28 VAR

16.46°

0 (s-dev)
36.34 mHz
4615 mv
339m
459.23 mV.
1A
85384 m
1248
446.98 mVA

25858

Event count

730
730

730
12409
12409

12409

Wave count

<3

logic Math Bus Ref

Spec Gen  Menu

M= Z3 {7, OjA 8l 2% M3 M2 (Crest Factor) & 9| AH2t
™2 stRyY EN6100-3-29| A, B, C, DS&, MIL-STD-1399 & RTCA DO-1600{| 2 RMS & 7|2 7|
u]
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{2 7okl EM] Cl#{ 2

FOb TH Q0| £ A| B
o

ATER 27|04 o8t QlE{H|0|AT}

Ed MA CfstAKI s 7| = A]ﬁ!-ig 2 B2 AR =1}
- 8l S5 o, Zols tFZF 2 22 7[2 o] 7[ss MS
SHCH AMEZ DELS= MXO 52| EFQ THQl Mxof gere =
X| @7] W20l Fob= QUM EEA BHAS 4= ASLICE
Z|CH FFT 1A CHYZ 2 MXO 5 Al2| = Y Z0f s = SHH, DCO

M2 GHzHX|9] 2E =0 thiet HEE 2 EHELICH

AFBELICt A

— | a =T [ =y |
AOIE AHEHY 7|55 O|EoH AHMEH 2N UXNE EtE
ol Mol AFEA FOl JHo = Mgty 4~ ASLICH 2=
AHEY HED Mo U 3T RISAZHZE S22 S ey
7 UGLICEH 29X 2= ofel MS21019] 14 AF SIX| £
= B2 QBT 0| A0 COJE H& 29 YWE 7F af2h2tA =t
2l SO| ol2{et 9| A= el ofL(Ct.

AR2|0{A O[HIEE 9|3t ?F_
AHER 24 7|50 TE

& AHEH 3|15

=l Max. hold, Min. hold, Average
spectrum arithmetic 7|SC £ E|AE F0f YMst= ABE
OHIES =M 4= UGLICE O[Tt 7|52 HIAE 2|AIH =

2 71822, MX0 5 Al2| =0 7[=2o =2 EXigLCt.

T

49.992 MHz
-3.723 dBm

Il
I

M

I “

-1.2ps -800 ns -400 ns 0s 400 ns

M

24 dBm

RSkl 12dBm

99.965 MHz
-5.249 dBm

-12dBm

Threshold -30.00 dBm:
-36 dBm

| v
80MH| 100 MHz 120 MHz 140 MHz 160 MHz z|f - 40MHz 60 MHz |80 MHZ 100 MHz

Q}I:Hol- EMI 7rx| A‘lK‘I

UHIC|= HA|2] EMI CIHA S 2|k
R&SPHZ-15LI{EE TZE MES
Eol= 7HE 2|2 2feloN LGB E
ZWES T2 H I} ISHE|L|C} R&S®HZ—15 30 MHz~3 GHz
o| Z=mi4: HRIZ X|2IBIH, 30 MHz O|2Hoi| M= oF7te| ZE X
StE 2ot AFRE 4= QUELICH M1 R&SCHZ-16 Al
ZJ|Z 0|238tH 100 kHz~3 GHz9| Ft4= HL ol A 20 dBS| |

oloz LEE £ 2 YALICH,

n:g_l\m

HOtO
_O'_|'—
[
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2%

712 e 22 2o

DE MXO5AIZ| X QAZATIO|= MSO 25 B4 J|50| &
= 0] QU&LICH MSO ZE2EEE X71547|8F 5HH 16742] C|X|
2 IS 0|28 4 USLICH CHASE MXO 4 E£= MXO 5 24
EATTOA MSO ZZEHE AT EQ0| 2t0|MA GlO| AtRS!

L-— HA
+ sk

H A
—_— 1

——

PNR=PS|

L L

N

&

Efo|T 27| HY =%
QAZAIT ZE| K|

o] E2 A2t EdlisS

x4 5Gsample2 A= 200 ps
| 2B R DS 500 Mpoint2| Ate

= -

X
2

of 22 A7|0M ol={et HEE S= ' elet EfUH[0| A
HEOM LHSHH RXIELICH 22 ES[AZ S 0|E3IH &2
2

2K 8 EF IE e 242 S8 O|HIES A2l 4=

SO

K& A2lE HA 24

£ Al 717|0 M= T4 QIE{HO|AT} M RIOf s T2 Y HAS} B ALBEE ZL Tt BALICH RRSSMX05-B1 B4t 317
AFBE 4 QI CIXIZ ' SPI X O 22 X4 Al2|Y T2ESS Feroh 2Aots o MBIt ol £ 25 Mg
S Z2ES E2(9 AAR AISOIT A2/ A SMOZ CIRYRILICH Dol AF,

Aretoll HEotH Al2|E HA OHIES FeohA oot - A&

HA EATA AISY = ASLICH
Horizontal

4ms/div
16 ms

Trigger
ov

1ms

“
Undo

24V

(7

Redo

@)

Help

¢ O Q v

Annotate  Preset  Add

L

- —
16 ms

th Auto

capture stop

Tab 1

EngineData
1

gSB1A

12V

800 mV

PV A—

L L Wk

[ame B e oy

12.95ms

00
/i ot
!

!
| : 8h | E:49589.000 rpm E: 77.210 kW CRC: 62B6h
f f |

i

bbb b DLk e b e

Ll b R Lo et B ke B L B o O o R B |

13.65 ms 14 ms

-400 mV/
-800 mV

M HHM

133 ms

LR

14.35 ms 14.7 ms 15.05 ms

Start Type Symbol Identifi... Nominal bit rate  Data bit rate

Ok 41ms CBFF-R EngineStatus 1E5h — 58.5 kbps 58.5 kbps

ok 5.101 ms CBFF EngineStatus 1E5h 28B4 55.7 kbps 55.7 kbps

Ok 6.58 ms CEFF NM_Gateway_PowerTrain  630ABC... 18465181 52.7 kbps 52.7 kbps

ok 8.78 ms CEFF-R Ignition_lnfo 3B1C002h 53.4 kbps 53.4 kbps

Form error 10.56 ms CBFF DiagResponse_Motor 7061C3CB 48.5 kbps. 48.5 kbps

ok 12.001 ms Error - — — —

ok 12.821 ms CEFF EngineData BS C146 AE A7 29 1E 7F 51.0 kbps 51.0 kbps

ok Overload ~ — - -

Bit stuffing er... CBFF

DiagRequest_Motor 48.0 kbps 48.0 kbps
—

a1

400 mv/
D
ov

[T

LICH 7|2 Bl 25 2

=2 A, CIO|EQ 22 Z2EE MR
=]
=

B DEdls t= M 8 HE A2

1z

[

L bk

AH P

15.4 ms 15.75 ms 16 ms|

Label Value

EngSpeed  49589.000 ..
idleRunni..  Running
EngTemp  90.000 degC
EngForce 42926.000 N
PetrolLevel 174.000 L
Undefined ~ A7h
EngPower  77.210 kW

Undefined  7Fh

s+

+ =
C7 8 logic Math Bus Ref Spec Gen Menu
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HUHQU ZEEE J7|SS 0|8%t ME|E HA 24

OI 7=|§ IIEEE'— =|A1
MXO5 A== E2EZE 2M0||M 20| HE ZE MSYLILEL R&SQ 0|5 42 Z2EE M2 B2 E Izl 2
TN 7|E QUZATIRb= AH2I0| THE 7| SYLICE 0|F 42 Z2EZ E40| M= Ity Z=0f| thslf ZH|o| YS 20| E2t
=25t C|2E 220 2ot HE 2H0[EE

X Ao = Qe mHedo| M= EHEX| §b=

SILITE M2 20| =7} 42 S2LE IFHO| AT MBRE B, E= 7]

= O -

L
sz HE
U0 0| LTt T2 EE O|0[E{7F 2HI = C|2EFLICH

@ M ¢ O Q ¥ @m N = N 4 ¢ 0O m ¢ O Q ¢ @T N = Nk

Screen . pnnotate  Preset Addzoom Measure Delete  Add SCrEeN | pnnotate  Preset Add zoom Measure Delete  Add

Redo Help  Gpture cursor capture cursor

Run / stop Run single Undo  Redo Help Run / stop Run single

MY e e R e e

4ms

M H A o et

14 ms s — 3 3 14 ms

Type Symbol Identifi... Identifi...
4.1 ms CBFF-R 1ESh - Ok 4.1 ms CBFF-R 1E5h -
Ok 5.101 ms CBFF 1E5h 2B B4 Ok 5.101 ms CBFF 1E5h 2B B4
Ok 6.58 ms CEFF 630ABH 18 46 51 B1 Ok 6.58 ms CEFF 630ABC... 18 46 51 B1
Ok 8.78 ms. CEFF-R 3B1C002h - Ok 8.78 ms CEFF-R 3B1C002h -
Form error 10.56 ms CBFF A2h 7061 C3 CB Form error 10.56 ms CBFF A2h 7061 C3CB
Ok 12.001 ms Error = = = Ok 12.001 ms Error = = =
12.821 ms CEFF 1234AB... B5CT146 AEA7291 Ok 12.821 ms CEFF 1234AB... B5C146 AEA7 291
15.624 ms Overload - - - Ok 15.624 ms Overload

CBFF Bit stuffing er... 16.1 CBFF

H H=22|2 o B2 clolE T3l A

R&SO|  H@a| O S TH2IS 2K 2 YSLICH MXO 5 Al2IX= Ao 1 Gpointl Memory depthS HHEFO & FhAIZH 2K
S S MY QI BA S DIPLICH A9 BE M| ART} Ij3 ZEIXO| AlZH ABBA I QX DR ClHZo 450 &8
ol SAIEILILH,

Start Type Symbol Identifi... Nominal bit rate Data bit rate Label Vel

ok 4.1 ms CBFFR EngineStatus 1= - 58.5 kbps 58.5 kbps
EngSpeed  49589.000 ...
[0]3 5.101 ms CBFF EngineStatus 1E5h 2B B4 55.7 kbps 55.7 kbps . .
IdleRunni..  Running

ok 6.58 ms CEFF NM_Gateway_PowerTrain  630ABC... 18 46 51 B1 52.7 kbps 52.7 kbps
Englemp  90.000 degC

[o]3 8.78 ms CEFF-R Ignition_Info 3B1C002h - 53.4 kbps 53.4 kbps
EngForce 42926.000 N

Form error 10.56 ms CBFF DiagResponse_Motor A2h 7061 C3 CB 48.5 kbps 48.5 kbps
PetrolLevel 174.000 |

Ok 12.001 Error — - — — —
m i Undefined A7h

[0]3 12.821 ms CEFF EngineData 1234AB... B5 C146 AE A7 29 1E 7F 51.0 kbps 51.0 kbps

EngPower 77.210 kw

Ok 15.624 Overload =
ms verloa Undefined 7Fh

Bit stuffing er... 16.178 ms CBFF DiagRequest_Mator
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LEY C|AE 0|

= o
=2 S =1 Hof Bef XXl HX|AFRIZ 0|80l CIZEE 0|0 E L=oIALL 2EeL|Ch CIZGE HAS WA E M=o
QHfef|O[StAHLE EEof Holl AT 4~ AN B FHSH 40| 7hS LT

MXO 5 Al2IZ @MRATTY SAHel ZRES 24 7|58 T HUAR. 015 Z2 TRES 243 018510, Y 0222
O B2 T3S HHE 4 200, [IAB0| 25 MFOR O LI2 24 %I B2} JHSELICS R&SBHE| Al2/2! BiA £ £/
38 FHSHIAIR.

[

73 NG > g o Horizontal

5 ms/div

Undo  Redo | SSI%€ Annotate et Addzoom Runsingle A9S  Autoset  Help Run/stop Measure 60 s

capture cursor

Tab 1 +

T

-17.4 ms -14 ms -10.5 ms - -3.5ms

R: 38 R: 280
| 1 R i ] Serial bus: 12C
\3\\5” ‘E‘\HJS\)\‘\,\‘D
8 3 @ | B |6 B | .
I n| ‘ h ‘u I\ I h \‘\‘ ‘\“\ h w“\ h ! Setup 81 Vertical
" i L

10.5ms

: g
Horizontal
Display

Prclcé%\ type Trigger

SDA source Acquisition

L

Trigger
a9 Channel 1 Measurement

Shortcuts | SCLsource o

Channel 3
Spectrum

Math
start Address type i Value Data rate
. . Apps
55289 s 7 bit i 17D 286.500 kbps
Logic
28046ps  7bit SE4C82 286.800 kbps
137.675us 7 bit i SE 287.200 kbps Eetings
207.228 s i EB 56 DB B7 286500 kbps Autoset [y save/recall
: : _ Set thresholds b |
84871 s 286,500 kbps Find thresholds Keyboard  Power
e

+
200 mv/ DESOHS @ @ G G O @B Llogc wath]| ous | et Spec Gen

Start Address type Address RW bit Value Data rate
-2.155 ms 7 bit 1ER Write 17 FD 286.500 kbps

-2.028 ms 7 bit Read SEA4C82 286.800 kbps
-1.862 ms 7 bit Write SE 287.200 kbps
-1.793 ms 7 bit Read EB 56 DB B7 286.500 kbps
-1.155 ms 7 bit Write 17 FD 286.500 kbps
-1.028 ms 7 bit Read 5E 4C 82 286.800 kbps
-862.326 s 7 bit Write 5E 287.200 kbps
=792.772 us 7 bit Read EB 56 DB B7 286.500 kbps
-155.289 us 7 bit Write 17 FD 286.500 kbps
-28.046 s 7 bit Read SE 4C 82 286.800 kbps
137.675 ps 7 bit Write 5E 287.200 kbps
207.228 ps 7 bit Read EB 56 DB B7 286.500 kbps

844.71 ps 7 bit Write 17 FD 286.500 kbps

971.953 ps 7 bit Read 5E 4C 82 286.800 kbps

1.138 ms 7 bit Write 5E 287.200 kbps

Ack start Ack bit
268.271 ps Ack
EREENT Ack
334.149 s Ack

367148 ps  Nack

Eg|/ R CIZE 1j7|X|

g

R&S®MX05-K510 Low speed serial buses I2C/SPI/RS-232/RS-422/RS-485/UART/QUAD-SPI
R&S®MX05-K520 Automotive buses CAN/CAN FD/CAN XL/LIN/SENT
R&S®MX04-K530 aerospace protocols ARINC429/MIL-STD-1553

R&S®MX05-K550 MIPI low speed protocols SPMI/REFE

R&S®MXO5-K560 Automotive E thernet buses 10BASE-T1S/100BASE-T1
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dSC0|HA HAE XS3}

R&S®ScopeSuite+E S% 4|2 4™ 1} x5 H|of
R&S®ScopeSuitet= HE 2| PCOIA M E[= HEELO[UA H|
AE ATEQINQYLICE MXO 5 Al2|= QAZARTO £ 4
I EHIAE A|RAE W[OSt ALEXIZE MEiSt BE HIAES
OtLHBILICE O|0|X|7F &tEl XbAISt X &of w2t A2 AT
I, O2H HAE AN S DUTEIAE CHA XS &A A
2 & USLICH AFS XL CIO|E|, HIAE MY 7M o 25 2|
E HO|E 7HHSIA 4FY £ AUOH, 20| E 2ol HTYT|E A
SolH HAE st E J|EH o2 ™Y 4 USLICHL

SHstHAE M3
JHE B Ol = oty

4% Jtst 21t 2| XE

£ Aute| 2Mst=s AE0[AA HAEN AN EaHol @4
2L|CH R&S®ScopeSuitet= HHLot 2A2t 7|52 HS L
Ch. Pass/Fail 21t0ll 58 HEet ATZIAS Tt = USL
Ch. E0M = PDF It 2 &S ELICt,

100Base-T1 Test Report

Test Mode 2

When in test mode 2, the PHY transmits +1 symbols followed by -1 symbols
‘continuously. In this mode, the transmitter output should be a 33 1/3 Mz signal.
96.5.4.3 Transmitter master timing jitter: RMS TIE jitter measured at the PHY MDI
output shall be less than 50 ps. The RMS TIE jtter is measured over an
integration time interval of at least 1 ms.

96.5.4.5 Transmitter clock frequency: the frequency of this clock, extracted from
the transmitted test mode 2 waveform, shall have a base frequency of 66 2/3 MHz
+100ppm. In order to extract the clock a pll s performed on the signal.

Description

Run 1
Result & Pass
Time  2024-10-15 17:58:58
Comment

Test Properties
Name Value Name Value
ExpertMode  No Export Waveform  No
Edges Rising Acquisition Time 0.001 5
Execute Offine No Pos_Channel  C1

Ed HEE flol T HIAE 9 H&E St 5 s cramer 7
.
(o]} [e] = o St o= S A Ol A =
US| HAEE TRt ot B2 4~ QIEL|CH E|AEE HIE Messurement Resuits
—_ D g —- A é Measurement Value Limit
ot mjotct 2(0|E 22l & 7|Ef M2t0|HE 28 Y 4 JUELICH s
Feqsene Soromtemis | oa05 << serTaE
=] ror 5 oS ASHS M =
EM M| HAE OFyof CHot AFE HAS £t A ™ 2= s s s © i st
=2 = SHIE A|SE2 FHH]SH A ol A s
£ S0|1 SHIE NS E AN & JAELICH
— SIAE: .
Fesion tome ‘Session_1008ase-T1_141156 e B e N 40-
.
pros—— 1 [ [ [
3 b
‘i o1 o sips  4des € 3 5 o 26'ss s
_@ S seosa
» Test Mode 2 R&S®ScopeSuite+ Page 10 of 21 12-10-2024
s S
. Expert Mode K Locate Secton 4 “Disotion Test (SWA Oupul” on RT-ZF
o e e B
o oo e
7 o s
—
- —

EOFHIZ X EH|AE TAX ME
ZolrHiExE £ TH|Q DUTE HE5H7| fIoh Trefet oIF
HO|A HES HET HAE HAKN MEE HMIELIL.

[

HZ20|HA EHAE SM LWEE 7|12 7|s

LE2A0|AL HAEES /B 7|2 &
® =
R&S®SPLUS T Eg|0]

R&S®SPLUS-K24 100BASE-T1 REHE[E o|H4ll

30




CHEL io| ofed Il LE

Eol—o:l szl—'i ]I|-0=| E"AOHJI

R&S®MX05-B6 542 Sl 25t S 24 100 MHz &
9 ]1|. x| HMH7|§ O| S 2= Q&L lgcr% FM0| 7=t ZHu
MW%$H§$%MMH“dﬁWW

fl6 b t=0 Hi% X|#otod, org Aol 452 FE ?H|017f f
of g HAY e Ex EYY|2 AL gL

MoN y @ w2

Screen | oootate  Preset Add zoom Runsingle A99 autoset

Undo  Redo | capure cursor

Help Run/stop Measure
v Tab 1
800 mV

600 mV
1400 mv

200 mV

2200 my
-400 mv
v

-600 mV

-800 mV
-1V

26Hz 200 mv/ 2GHz
DC500 DC 500

0V

R&S®MX05-B6 2| I3

otz 2

WMl M
2 1

Crefeh obed 5l HE /Y
Crefet #Helol IS HAESIHA 7|79 58 Sthetoty

Al sine, square/pulse, ramp, triangle, sine cardinal (si
Qo Iy E= LO|= Ity E MEia 4 QlEL|CH 2t oy e ¥
Ot~ T2, @Il 81 0| = I2H|HE &E A SE ME5Ho

S3 Q7 ARl X X3S TS 4 AsLICH SBE Yo

= O
S LI5S 0|8 HE 7[sS 0|83 1g M=z

I}
HolS TS o AGLICE

Trigger Horizontal Acquisition
400mV  Normal  400ns/div  50MSa/s  Sample
Trg'd 60 ps 1 kpts 12bit  Hist 1048575

Setup

Vertical
Genl1  Gen2
| -

versi Horizontal
cetup nversion
S Trigger

Synchroni... .
V! Function type Acquisition

Modulation  »

Pulse

Measurement
Frequency Period

Cursor

Amplitude Pulse width

Spectrum

Math
Noise level in %
5 9% = Apps
User load 5 Logic
Default setup

pzohn Settings

Save/recall

©)
Keyboard ~ Power
D ——————— ]

+ + + + =
G5 6 C7 (8 Llogic Math Bus Ref Spec Gen | Menu

= 1 mHz~ 100 MHz
e H igh impedance: 20 mV ~ 10 V (peak-to-peak),
= 50 Q: 10 mV ~ 5V (peak-to-peak)
el ot Zo| 1sample ~312.5 Msample
HME 2{0|E 625 Msample/s
+Z 2olls 16 bit
» o= 8l 2lo| Iy MY |(DC, sine, square, pulse, triangle, ramp, inverse ramp, sinc, arbitrary)
=xoc » HZ(AM, FM, FSK, PWM

> T A

| I ES
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=Nt ¢ 24 (BODE PLOT)

2412 XTI SE 24

RSPMXO5-K36 FRA(FII SE 24) SHS 0lS81 XFI SE 48 Hadh Halg + 9l
2E Eaivh Chost MR 717I0IM Lok T4 SEO| 54 SM0|0Y, A9(%| BE
~
o

>

LICH THA|E EH, &% 9
35 &X|9| Control Loop

[0

O

Response(CLR) 2 Power Supply Rejection Ratio(PSRR)2 H=tsHA &

FRASHOIME QUZAT IO LHEE Ot T[S 083K 10 mHz ~ 100 MHz2| Xt5 M= E HHAIZLILH QUR AT I} E|
=) 2 MNE FYOHH 20 TEE H0FEE AT

AE FIAEZ HAE DA BX( A2 AS O &

E i M= HE2s £F50] A2t ds g
A= 240| 7-s-LICH

A
o

StEE 7S

XIZ o 2Ojd 2 SNR kAt

R&SCMXO5-K360| A= A7 |o] RIE =2 2f|of
CHalf AFSXF MEO| 7tstt Z2 20| NS ELICE O]
7|52 Chefot ok HR AN Al Cf ESH|(SNR)
Z X3l 52 £FO2 CLR Y PSRRE 1
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OSCILLOSCOPE PORTFOLIO

[ |R&S®RTH1000 R&S®RTC1000

Vertical system
Bandwidth?
Number of channels

Vertical resolution;
system architecture

V/div, 1 MQ

V/div, 50 Q

Digital channels
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

Analysis
Mask test
Mathematics

Serial protocols triggering and
decoding?

Applications V-2

Compliance testing -2
Display and operation

Size and resolution

General data
Dimensions in mm
(W X H X D)

Weightin kg

Battery

v aB0lE Jts. 2

oF
Ee3
ol

38

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

10 bit; 16 bit

2mVto 100V

8

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

i)
B
o
e
0
0o

50/70/100/200/300 MHz
2

8 bit; 16 bit

ImVtol0V

1;2 (2 channels interleaved)

1 Mpoints; 2 Mpoints

10000

analog

tolerance mask

elementary

2C, SPI, UART/RS-232/RS-422/
RS-485, CAN, LIN

digital voltmeter (DVM), compo-
nent tester, fast Fourier trans-
form (FFT)

6.5"
640 X 480 pixel

285 X 175 X 140

17

70/100/200/300 MHz
2/4

10 bit; 16 bit

ImVto5V

16

1.25;2.5 (2 channels interleaved)

10 Mpoints; 20 Mpoints
standard, 160 Mpoints

50000 (300000 in fast segment-
ed memory mode)

analog

at 1 mV/div: > 2 div

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

2.5

e &ni ©:700:0 88

R&S®RTB 2 R&S®RTM3000

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

10 bit; 16 bit

500 pVto 10V
500uVtolV
16

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

tolerance mask

basic (math on math)

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

power, digital voltmeter (DVM), spectrum analysis
and spectrogram, frequency response analysis

10.1" touchscreen,
1280 X 800 pixel

390 X 220 X 152

3.3



'é-\é“' nnnae

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

12 bit; 18 bit

500 pVto 10V
500puVtolV
16

2.5;5 (2 channels interleaved)

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

standard: 10000 segments;
option: 1000000 segments

>4500000

advanced (includes zone trigger),
digital trigger (15 trigger types)

0.0001 div, across full bandwidth,
user controllable

user configurable, hardware based
advanced (formula editor)

12C, SPI, UART/RS-232/RS-422/
RS-485, CAN, CAN FD, CAN XL, LIN,
ARINC429, MIL-STD-1553, SPMI,
10BASE-T1S, QUAD-SPI, SENT, RFFE

power, digital voltmeter (DVM),
frequency response analysis

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

414 X 279 X 162

100/200/350/500 MHz/1/2 GHz
4/8

12 bit; 18 bit

500 pVto 10V
500uVtolV
16

5on 4 channels; 2.5 on 8 channels
(2 channels interleaved)

standard: 500 Mpoints
max. upgrade: 1 Gpoints?

standard: 10000 segments;
option: 1000000 segments

>4500000 on 4 channels

advanced (includes zone trigger),
digital trigger (15 trigger types)

0.0001 div, across full bandwidth,
user controllable

user configurable, hardware based
advanced (formula editor)

2C, SPI, UART/RS-232/RS-422/
RS-485, CAN, CAN FD, CAN XL, LIN,
ARINC429, MIL-STD-1553, SPMI,

10BASE-T1S, 100BASE-T1, QUAD-SPI,

SENT, RFFE

power, digital voltmeter (DVM),
frequency response analysis

for MXO 5 only: 15.6" touchscreen,
1920 X 1080 pixel (Full HD)

MXO 5:445 X 314 X 154
MXO 5C: 445 X 105 X 405
MXO 5:9

MXO 5C: 8.7

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

8 bit; 16 bit

1mVto 10V (HD mode: 500 uV to 10 V)
1mVto 1V (HD mode: 500 uVto1V)
16

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)

advanced (includes zone trigger), digital trigger
(15 trigger types), high speed serial pattern trig-
gerincluding 5 Gbps clock data recovery (CDR)?

0.0001 div, across full bandwidth,
user controllable

user configurable, hardware based

advanced (formula editor, Python interface)
I2C, SPI, UART/RS-232/RS-422/RS-485, CAN, LIN,
S, MIL-STD-1553, ARINC 429, FlexRay, CAN FD,
MIPI RFFE, USB 2.0/HSIC, MDIO, 8b10b,
Ethernet, Manchester, NRZ, SENT, MIP| 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 anal-
ysis (R&S®VSE), deembedding, embedding,
equalization, PAM-N, TDR/TDT analysis, ad-
vanced eye diagram

see specifications (PD 5216.1640.22)

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

450 X 315 X 204

10.7

e eee e

=a

_II_ MXO 5/MXO 5C R&S°RTO6 R&SCRTP

4/6/8/13/16 GHz
4

8 bit; 16 bit

2mVto 1V (HD mode:1mVto1lV)
16

20; 40 (2 channels interleaved)

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

standard

750000 (> 3000000 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

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, ARINC 429,
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, embedding, equalization,
PAM-N, TDR/TDT analysis, I/Q data and RF anal-
ysis (R&S®VSE), advanced eye diagram

see specifications (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) 4-channel instrument

at 50 Q input impedance
MXO 54
MXO 54 with -B245 option
MXO 54 with -B2410 option
MXO 54 with -B2420 option

at 1 MQ input impedance
MXO 54
MXO 54 with -B245 option
MXO 54 with -B2410 option
MXO 54 with -B2420 option

8-channel instrument

at 50 Q input impedance
MXO 58
MXO 58 with -B282 option
MXO 58 with -B283 option
MXO 58 with -B285 option
MXO 58 with -B2810 option
MXO 58 with -B2820 option

at 1 MQ input impedance
MXO 58
MXO 58 with -B282 option
MXO 58 with -B283 option
MXO 58 with -B285 option
MXO 58 with -B2810 option
MXO 58 with -B2820 option

Additional bandwidth filters available up to
instrument bandwidth

Rise/fall time (calculated) 10%t090% at 50 Q
4-channel instrument
MXO 54
MXO 54 with -B245 option
MXO 54 with -B2410 option
MXO 54 with -B2420 option
8-channel instrument
MXO 58
MXO 58 with -B282 option
MXO 58 with -B283 option
MXO 58 with -B285 option
MXO 58 with -B2810 option

MXO 58 with -B2820 option

4 channels or 8 channels

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

= 350 MHz
= 500 MHz
=1GHz
=>2GHz

> 350 MHz (meas.)
= 500 MHz (meas.)

> 700 MHz (meas.)V
= 700 MHz (meas.)V

= 100 MHz
=200 MHz
= 350 MHz
= 500 MHz
= 1GHz
=>2GHz?

> 100 MHz (meas.)
= 200 MHz

= 350 MHz

= 500 MHz (meas.)
> 700 MHz (meas.)V
> 700 MHz (meas.)?

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

<1.75ns
<700 ps
<350 ps
<175 ps

<3.5ns

<1.75ns

<1lns

<700 ps

<350 ps

<175 ps? (interleaved),
<350 ps (non-interleaved)

Effective number of bits (meas.) at 50 Q, 50 mV/div, with HD mode and digital filters, 10 MHz sine signal with 80% full-scale
10 MHz 10.0
20 MHz 9.6
100 MHz 8.7
200 MHz 8.2
300 MHz 7.9
500 MHz 7.6
1GHz 7.0
12 bit,

Vertical resolution

U R&SORT-ZP11IHAIE T 2E AREA| X2,
2 2GHz OFE2 1 Y E 815 Gsample/s AAIZH HE 20| E= QlE2|= ZEof| A X2,

40
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Vertical system: analog channels

Input sensitivity

DC gain accuracy

Input coupling

Maximum input voltage

Position range
Offset range at 50 Q

Offset range at 1 MQ

Offset accuracy

DC measurement accuracy

Channel-to-channel isolation (each channel at
same input sensitivity)
RMS noise floor?

At 50 Q (meas.) Input sensitivity

at50 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 500 uV/div

at50 Q

at1 MQ

at50 Q

at 1 MQ

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

input sensitivity
120 mV/div to 3 V/div
33 mV/div ~ < 120 mV/div
0.5 mV/div to <33 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

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

input frequency inside instrument bandwidth

Analog bandwidth (-3 dB)

0.5 mV/div to 3 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 (> 7 Hz)

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 II;

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

+5div

£(15V - input sensitivity X position)
£ (7 V- input sensitivity X position)
£(2V-input sensitivity X position)

+200V

+50V

+(5V - input sensitivity X position)

+(0.35% X |net offset| + 0.5 mV +

0.1div X input sensitivity);

(net offset = offset - position X input sensitivity)

+(DC gain accuracy X |reading - net offset| +
offset accuracy)

>60 dB (1:1000)

100 MHz
0.5 mV/div 19 pv
1 mV/div 24 vV
2 mV/div 25 uv
5 mV/div 34 v
10 mV/div 66 LV
20 mV/div 134 v
50 mV/div 324 v
100 mv/div 610 pV
200 mV/div 1.26 mV
500 mV/div 421 mV
1V/div 6.88 mV
2 V/div 11.45mV
3 V/div 15.77 mV

3 500 MHz O[3t 1= CHAO|| CHEHHD 2 HE 7|E.

200 MHz 350 MHz 500 MHz 1GHz 2 GHz
26 pv 33 uv 39 uv 66 uV 111 v
33 v 42 uv 51 v 85 uv 141 pv
35uVv 44 uv 53 uv 89 uv 146 pv
46 v 59 uv 71V 116 v 182 uv
89 v 115V 138 pv 226 Vv 350 pVv
181 uv 233 uv 280 v 461 v 713 pv
436 v 563 Vv 677 vV 1.12mV 1.78 mV
815 uv 1.05mv 1.26 mv 2.08 mV 3.25mV
1.69 mV 2.17mV 2.60 mV 4.31mV 6.74 mV
5.54 mV 6.94 mV 8.21mV 12.93 mV 18.63 mV
9.20 mV 11.71 mV 14.02 mV 22.57T mV 32.89 mV
1521 mV 19.45 mV 2321 mv 37.85mV 54.59 mV
20.78 mV 26.54 mV 31.71mV 51.80 mV 73.68 mV
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Vertical system: analog channels

Analog bandwidth (-3 dB)

At1MQ (meas.)

Input sensitivity

0.5 mVv/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

100 MHz
35V

36 uv
38V

47 pv

68 v
120 pv
297 v
678 UV
1.21mV
2.88mV
6.11mV
11.42 mV
29.10 mV
44.33 mV

200 MHz 350 MHz 500 MHz 700 MHz
40 pv 46 pv 54 v 85V

42 v 49 v 57 v 89 uv

45 v 54 v 64 pVv 101 pv
58 v i 92 pv 141 pv
89 v 126 pv 152 pv 229 uv
161 pv 235 Vv 285 uV 428 v
401 pv 592 v 719 uv 1.08 mV
892 uv 1.25mV 1.47 mV 2.16 mV
1.62 mV 2.33mV 277 mV 4.09 mV
3.88mV 5.68 mV 6.76 mV 10.01 mV
8.08 mV 11.54 mV 13.56 mV 1851 mV
1520 mV 22.04 mV 25.98 mV 35.39 mV
38.75mV 56.46 mV 66.60 mV 90.40 mV
58.62 mV 85.77 mV 101.12 mV 137.86 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

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 the logic probes to the chan-
nels (DO to D7 and 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
+£8Vin25mV steps

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

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

Horizontal system

Timebase range

Deskew range (channel deskew)

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.

between analog channels

between digital channels

after delivery/calibration, at +23°C

during calibration interval

corresponds to time error between two edges on
same acquisition and channel; signal amplitude
greater than five divisions, measurement thresh-
old set to 50%, vertical gain 10 mV/div or greater;
rise time lower than four sample periods; wave-
form acquired in real-time mode

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

£20ms

+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
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analog channels (real time)

analog channels (interpolated)
digital channels

max.

min.

max. 5 Gsample/s on 4 channels,
max. 2.5 Gsample/s on 8 channels

max. 5 Tsample/s

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

<21lns



Acquisition system

Memory depth® standard

with 8 active channels:

» max. 500 Mpoints (single capture)

» max. 250 Mpoints (run continuous)

with 4 active channels:

» max. 500 Mpoints (single capture and run

continuous)

with 16 digital channels:

» max. 500 Mpoints (single capture)

with 8 digital channels:

» max. 500 Mpoints (run continuous)

with 2 analog and 8 digital channels:

mix analog and digital » max. 500 Mpoints (single capture)
» max. 250 Mpoints (run continuous)

analog channels only

digital channels only (MSO)

with R&S®MX05-B110 memory option 1 Gpoints

with 4 active channels:

» max. 1 Gpoints (single capture)
with 2 active channels:

» max. 1 Gpoints (run continuous)
with 16 digital channels:

» max. 500 Mpoints (single capture)
» max. 250 Mpoints (run continuous)
with 8 digital channels:

» max. 1 Gpoints (single capture)

» max. 500 Mpoints (run continuous)

with 2 analog and 8 digital channels:

analog channels only

digital channels only (MSO)

mix analog and digital » max. 500 Mpoints (single capture)
» max. 250 Mpoints (run continuous)

Acquisition modes sample middle sample in decimation interval

peak detect :igreiland smallest sample in decimation

average average value of samples in decimation interval

number of averaged waveforms 2t0 16777215

envelope envelope of acquired waveforms
Sampling modes real-time mode max. sampling rate set by digitizer

enhancement of sampling resolution by interpo-

[Lepesalins lation; max. 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
s <2lns
acquisitions

High definition mode
The high definition mode increases the bit resolution of the waveform signal by using digital filtering,

General description leading to reduced noise. Because of the digital trigger concept of the MXO 5, 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. 2.5 Gsample/s on 4 channels,

Real-time sampling rate all models max, 1.25 Gsample/s on 8 channels

Trigger system
analog channels (C1 to C8),

Trigger sources digital channels (DO to D15),
trigger input, line trigger, serial bus

Trigger level range £5div from center of screen

Trigger modes auto, normal, single, n single

Y A Tttt At ol 22| 37|= =S E HI0|EQ] %] HIE SHAEO et FRtELCH ThekM, HIAH0]E B E, Thd A4k L= HD (High-Definition) 2E9F 22 2|5 A|AH HFo| w2}
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Trigger system

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
Zone trigger

Sequence trigger (A/B/R trigger)
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0.0001 div, from DC to instrument bandwidth for
all vertical scales, user adjustable

full-scale sine wave of frequency set to S RME)meas)

-3 dB bandwidth
standard same as selected channel

) cutoff frequency selectable from
HF reject 1 kHz to 500 MHz
LF reject attenuates frequencies < 50 kHz
modes auto (default setting) or manual

0.0001 div, from DC to instrument bandwidth for
all vertical scales

time 100 ns to 10 s, fixed and random

adjustment resolution

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 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, lon-
ger, inside or outside a specified range

runt pulse width 200 psto 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 psto 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 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, nega-
tive 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 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 user-defined zones drawn on the display

acquired waveforms (input channels), math
source waveforms (including power analysis waveforms),
spectrum waveforms

number of zones/areas up to 4 zones with up to 8 areas each

area shapes polygons with up to 16 points

area types must intersect, must not intersect

logical combination of zones of multiple sources
using Boolean expressions

requires sequence trigger A > zone trigger where
primary A condition can be: edge, glitch, width,
runt, window, timeout, interval, slew rate, state,
pattern

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

trigger sources analog channels (C1 to C8)

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

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

combination of zones

trigger compatibility

Aevent

B event



Trigger system

Serial bus trigger
Trigger input

Trigger output

R event

optional
inputimpedance
max. input voltage at 50 Q

max. input voltage at 1 MQ

trigger level
sensitivity

input frequency < 500 MHz
input coupling

trigger filter

trigger modes

functionality

output voltage

pulse width
pulse polarity
output delay

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

see dedicated triggering and decoding options
50 Q (meas.) or 1 MQ (meas.) || 11 pF (meas.)
30V (V)

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

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

£5V

300 mV (Vpp) (meas.)
AC,DC (50 Q and 1 MQ)

HF reject (attenuates > 50 kHz),
LF reject (attenuates < 50 kHz),
noise reject

edge (positive, negative or either)

A pulse is generated for each event triggering sig-
nal acquisition.

0Vto5V(nom.) at high impedance;
0Vto 2.5V (nom.)at50Q

selectable between 16 ns and 50 ms
low active or high active
depends on trigger settings

Spectrum analysis
General description
Spectrum

Gate
Peak list

RF characteristics

Spectrum analysis allows up to four signal analysis in the frequency domain.

sources
setup parameters

scaling
span
resolution bandwidth (RBW)

windows

trace types
max. real-time waveform acquisition rate

channel 1 to channel 8

center frequency, frequency span, resolution
bandwidth (automatic or manual), gate position,
gate width, vertical scaling, vertical position

dBm, dBV, dBuY, V (RMS)

1 Hzto 1.8 GHz"

(span/4) = RBW = (span /6000)

flat top, Hanning, Hamming, Blackman, rectangu-
lar, Kaiser Bessel, Gaussian

normal, max. hold, min. hold, average

> 40000 waveforms/s

delimits the display region used for spectrum analysis
The values in the peak list are also shown in the diagram to allow easy correlation.

Sensitivity/noise density

Noise figure

Dynamic range

Absolute amplitude accuracy

Spurious-free dynamic range (excluding
harmonics)

Second harmonic distortion

9 T Fhtges YH|Q OFLE 1 T Z 1 ARHEILICE

at1GHz

(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)
at1GHz

(calculated based on the noise power density
above)

measured for a 1 GHz input carrier with level

-3 dBm at input of oscilloscope, using spectrum
analysis with center frequency 1 GHz, span 2 MHz,
RBW 400 Hz at +20 MHz from center frequency
OHzto 1.2 GHz

measured for a 250 MHz input carrier with level
-3 dBm at input sensitivity 50 mV/div, using spec-
trum analysis with center frequency 900 MHz,
span 1.8 GHz, RBW 300 kHz

measured for a 250 MHz input carrier with level
-3dBm at input sensitivity 50 mV/div, using spec-
trum analysis with center frequency 900 MHz,
span 1.8 GHz, RBW 300 kHz

-160 dBm (1 Hz) (meas.)

14 dB (meas.)

106 dB (meas.)

+1dB(meas.)

67 dBc (meas.)

-65 dBc (meas.)
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RF characteristics

Third harmonic distortion

measured for a 250 MHz input carrier with level
-3 dBm at input sensitivity 50 mV/div, using spec-
trum analysis with center frequency 900 MHz,
span 1.8 GHz, RBW 300 kHz

-49 dBc (meas.)

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
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up to four 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 measure-
ments, or both;

vertical cursors either set manually or locked to
waveform

Waveform math
General features

Functions

Digital voltmeter

number of math equations
number of reference waveforms

sources

operators

filters
filter types

gate

upto8

upto8

channel 1 to 8, math waveforms 1 to 8,
reference waveforms 1 to 8

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
math

Accuracy

Measurements

Sources

Number of measurements
Resolution
Bandwidth

MXO 54
MXO 58

related to channel settings of voltmeter source
DC, DC RMS, AC RMS

C1,C2,C3,C4

C1,C2,C3,C4,C5,C6,C7,C8

up to4

up to 6 digits

up to 20 MHz

Display characteristics

Diagram types

Display configuration (waveform layout)

Signalicons

H

6

Yt, XY, zoom, spectrum
The display area can be split into separate diagram areas by dragging and dropping signal icons.

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.



Display characteristics
Enables quick access to important tools; allows to set the most common parameters directly in a

Toolbar simple menu and gives access to more detailed parameters in the main menu. User-defined selec-
tion of tools in the toolbar.

Upper menu bar Displays trigger, horizontal and acquisition system settings; allows quick access to these settings.

Main menu Provides access to all instrument settings in a compact menu structure.

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

Diagram label Diagrams can be individually labeled with a descriptive, user-defined name.

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

Persistence 50 ms to 50 s, or infinite

Zoom vertical and horizontal; touch interface simplifies resize and drag operations on zoom window

Signal colors (waveform coding) predefined or user-defined color tables for persistence display

History and segmented memory

Acquisition memory automatic automatic setting of segment size and sample rate
manual user-defined setting of segment size and sample rate
Memory segmentation function memory segments for the acquisition
number of segments record length segments® (up to)
1 kpoints 1048575
2 kpoints 524287
5 kpoints 262143
10 kpoints 131071
20 kpoints 65535
50 kpoints 32767
100 kpoints 16383
200 kpoints 9361
500 kpoints 4095
1 Mpoints 2113
2 Mpoints 1056
5 Mpoints 427
10 Mpoints 213
20 Mpoints 106
50 Mpoints 41
100 Mpoints 20
200 Mpoints g
500 Mpoints 3
1 Gpoints 1

Segmentation is available for all analog and logic 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

Fast-segmented mode

History mode function past acquisitions in the segmented memory.
timestamp resolution 1ns
replays the recorded waveforms; repetition possible; adjustable
history player speed; manual switching to next/previous segment; numerical seg-
ment number input
analyze options overlay all segments, average all segments, envelope all segments
Mask testing
Test definition number of masks up to 8 simultaneously
acquired waveforms (input channels), math
source waveforms, reference waveforms, spectrum wave-
forms, XY plots
fail condition waveform hit
test rate up to 4 million waveforms/s
) acquisition stop, beep, save waveform, pulse on
action on error X
trigger out
Mask definition with segments number of segments per mask test upto8
segment definition array of at least 3 points defines an inner region

§ R&S®MX05-B110 H{=2| M 7|ZE. 2t MOHE = 2 M 4o 2l SE Cl0|E{Qf HIE et =of w2t FtELITh Mt HIAIHo|M R &, ot At Abg L= HD (High-
definition) 2=9t 22 &5 A|AY Ao what 2t LICH R&SPMX05-B110 B 22| SM0| gli= B2, AT MIHE 2= 10,0007 2 HSHElLICE

of
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Mask testing

Result statistics

Visualization options

category
waveform style

mask colors

total completed acquisition, failed acquisition,
passed acquisition, fail rate, overall test result
(pass/fail)

vectors, dots

predefined colors for mask without violation
(translucent gray), mask with violation (translu-
cent red)

Miscellaneous

Remote control

Languages

web interface
VNC

SCPI

WebDAV

available languages for the user interface

online help on the instrument

full operation of the instrument’s touch interface,
keys and multifunction wheel via web browser
control of the instrument through virtual network
computing

standard instrument programming interface
through VISA

support for the web distributed authoring and
versioning (WebDAV) protocol, which provides se-
cure access through an application proxy
English, German, French, Simplified Chinese,
Traditional Chinese, Japanese, Russian, Spanish,
Italian, Portuguese, Korean, Czech, Polish

English

Input and output
Front
Channelinputs

Trigger input

Waveform generator outputs
(requires R&S®MX0O5-B6 option)

Digital channel inputs

Probe compensation output

USB interfaces
Rear

Trigger out
USB interface
Reference input

Reference output

Security slot

VESA mount

Right side
Ground jack
USB interfaces

LAN interface

External monitor interface

probe interface

probe interface

D15to D8, D7 to DO
signal shape

frequency

connector
impedance
input frequency

sensitivity

connector
impedance

output signal

via R&S®MX05-27 VESA adapter

BNC; 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®MX05-B6, waveform
generator, demo lugs and GND lug

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

3 X USB3.1Gen 1 ports, type A plug

BNC; for details, see Trigger system
1 X USB 3.1 Gen 1 port, type B plug
BNC

50 Q (nom.)

10 MHz (£20 ppm)

= -10dBminto 50 Q,

< 10 dBm at 10 MHz

BNC

50 Q (nom.)

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

for standard Kensington style lock

VESA compatibility mounting interface,

100 mm X 100 mm pattern size,

according FDMI MIS-D, up to 14 kg with M4x10
screws

connected to ground
2 X USB 3.1 Gen 1 ports, type A plug

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

HDMI 2.0 and DisplayPort++ 1.3,
output of oscilloscope display



General data

Display

Temperature
Temperature range

Climatic resistance

Altitude
Operating
Nonoperating

Mechanical resistance

Vibration

Shock

Electromagnetic compatibility (EMC)

RF emissions

Immunity

Certifications
Calibration interval
Power supply

AC supply

Power consumption

Safety

Mechanical data
Dimensions

Weight
Rackmount height

1 EFEIIE25my/divel

HDMI, HDMI High-Definition Multimedia Interface % HDMI 2 1= 0|= 3! 7|E} 270X HDMI Licensing, LLCS| & H

type

resolution

operating temperature range
storage temperature range

damp heat

sinusoidal

random

standby mode
all channels on, without probes
max.

W X HXD

without options, nominal
with R&S®ZZA-MXO5 rackmount kit

L0l Chal +1 div O|Li2l =0 = 2{|E HAIJLICE

15.6" 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

5Hz 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); the instrument com-
plies with the emission requirements stipulated
by EN55011, EN61326-1 and EN61326-2-1 class A,
making the instrument suitable for use in indus-
trial environments

in line with IEC/EN 61326-1 table 2, immunity test
requirements for industrial environment”

VDE, CSA,, KC

1year

us’

100V t0 240V £ 10% at

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

max. 4 Ato2.5A,

in line with MIL-PRF 28800F, section 3.5

16W
180 W (typ.)
360 W

in line with IEC61010-1, IEC61010-2-030,
CAN/CSA-C22.2 no. 61010-1,
UL 61010-1, CAN/CSA C22.2 no. 61010-2-030

445 mm X 314 mm X 153 mm
(17.51in X 12.361in X 6.02in)
9.0 kg (19.85 b)

8 HU

T 5% yEYLCE
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ORDERING INFORMATION

MXO 5 series, base models
Oscilloscope, 350 MHz, 4 channels MXO 54 1802.1008K04
Oscilloscope, 100 MHz, 8 channels MXO 58 1802.1008K08

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 MXO 54 to 500 MHz bandwidth R&S®MX05-B245 1802.0676.02
Upgrade of MXO 54 to 1 GHz bandwidth R&S®MX05-B2410 1802.0682.02
Upgrade of MXO 54 to 2 GHz bandwidth R&S®MX05-B2420 1802.0699.02
Upgrade of MXO 58 to 200 MHz bandwidth R&S®MX05-B282 1802.0701.02
Upgrade of MXO 58 to 350 MHz bandwidth R&S®MX05-B283 1802.0718.02
Upgrade of MXO 58 to 500 MHz bandwidth R&S®MX05-B285 1802.0724.02
Upgrade of MXO 58 to 1 GHz bandwidth R&S®MX05-B2810 1802.0730.02
Upgrade of MXO 58 to 2 GHz bandwidth R&S®MX05-B2820 1802.0747.02
Choose your options

Mixed signal option, for MXO 5 series with 16 digital channels R&S®MX05-B1 1802.0660.02
Arbitrary waveform generator, 100 MHz, 2 analog channels R&S®MXO5-B6 1802.0753.02
Additional M.2 SSD R&S®MX05-B19 1803.0205.02
Memory option 1 Gpoints R&S®MX05-B110 1803.0211.02
Power analysis R&S®MX05-K31 1802.0799.02

Frequency response analysis

Low speed serial buses (1C/SPI/QuadSPI/UART/RS-232/RS-422/RS-485)
Automotive protocols (CAN/CAN FD/CAN XL/LIN/SENT)

Aerospace protocols (ARINC429, MIL-STD-1553)

MIPI low speed protocols (SPMI/REFE)

Automotive Ethernet protocols (10BASE-T1S, 100BASE-T1)

Application bundle, consists of the following options:

R&S®MX05-K36

R&S®MX05-K510
R&S®MX05-K520
R&S®MX05-K530
R&S®MX05-K550
R&S®MX05-K560

1802.1943.02
1802.1243.02
1802.1920.02
1802.1266.02
1802.1282.02
1802.1250.02

R&SPMXO05-B6, R&S®MXO5-K31, R&SPMXO5-K36, R&SPMXO5-K510, R&SPMXO5-K520 RESMXO5-PKI 1803.0257.02
R&S®ScopeSuite+, base option R&S®SPLUS 1804.8800.02
R&S®ScopeSuitet, L00BASE-T1 compliance automotive Ethernet compliance test R&S®SPLUS-K24 1804.8774.02
Choose your additional probes

Single-ended passive probes

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
38 MHz, 1 MQ, 1:1,55V, 39 pF, 2.5 mm
Active broadband probes: single-ended

R&S®RT-ZP05S
R&S®RT-ZP1X

1333.2401.02
1333.1370.02

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-Z510 1410.4080.02
1.5 GHz, active, 1 MQ, R&S®ProbeMeter, micro button, Rohde & Schwarz probe interface R&S®RT-Z520 1410.3502.02

Active broadband probes: differential

1.0 GHz, active, differential, 1 MQ, R&S®ProbeMeter, micro button, incl. 10:1 external attenuator, 1 MQ,
60V DC, 42.4V AC (peak), Rohde&Schwarz probe interface

R&S®RT-ZD10

1410.4715.02

1.5 GHz, active, differential, 1 MQ, R&S®ProbeMeter, micro button, Rohde & Schwarz probe interface R&S®RT-ZD20 1410.4409.02
Modular broadband probes

Probe amplifier module, 1.5 GHz, 10:1 or 2:1, 400 kQ (differential mode), 200 kQ (single-ended mode)  R&S®RT-ZM15 1800.4700.02
Probe amplifier module, 3 GHz, 10:1 or 2:1, 400 kQ (differential mode), 200 kQ (single-ended mode) R&S®RT-ZM30 1419.3005.02
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: passive

250 MHz, 100:1, 100 MQ, 850V, 6.5 pF R&S®RT-ZH03 1333.0873.02
400 MHz, 100:1, 50 MQ, 1000 V, 7.5 pF R&S®RT-ZH10 1409.7720.02
400 MHz, 1000:1, 50 MQ, 1000V, 7.5 pF R&S®RT-ZH11 1409.7737.02
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High voltage probes: differential

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

20 kHz, AC/DC, 0.01 V/A and 0.001 /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 probe

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)

Power supply for R&S®RT-ZC10/-ZC20/-ZC30 current probes

External attenuator 10:1, 2.0 GHz, 1.3 pF, 60V DC, 42.4 V AC (peak), for R&S®RT-2D20/-ZD30 probes
Probe pouch for the logic probes

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)

Bipod probe positioner

Choose your accessories

Rackmount kit, for MXO 5 series with 8 HU

Front cover

Soft case (W X H X D: 550 mm X 300 mm X 340 mm)

Transit case (W X H X D:613 mm X 478 mm X 337 mm)

VESA adapter

VESA mount (compatible with standard 100 mm X 100 mm pattern)
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R&SPRT-ZHDOT
R&S®RT-ZHD15
R&S®RT-ZHD16
R&S®RT-ZHD60

R&S®RT-2C02
R&SPRT-ZC0O3
R&SPRT-ZC05B
R&S®RT-ZC10
R&S®RT-ZC10B
R&S®RT-ZC15B
R&S®RT-ZC20
R&S®RT-ZC20B
R&SPRT-ZC30

R&S®HZ-15

R&S®RT-ZL04

R&S®RT-ZA1

R&SPRT-ZA13
R&S®RT-ZA15
R&S®RT-ZA19
R&S®RT-ZF20

R&S®RT-ZAP

R&S®RT-ZA29

R&S®ZZA-MXO5
R&S®MX05-71
R&S®MX05-Z3
R&S®MX05-24
R&S®MX05-Z7

Choose industry standard mounts according to
FDMI MIS-D, up to 14 kg with M4x10 screws

lof 0|8
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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
1335.7875.02
1800.0004.02

1326.3641.02

1801.4803.02

1802.3181.02
1803.0240.02
1803.0228.02
1803.1560.02
1803.0457.02


http://www.rohde-schwarz.com/service-support/service/overview/service-overview_229461.html
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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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