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1/Q Interface R&S®RTO6-K11

Clock data recovery R&S®RTO6-K13
R&S®RTO6-K31
R&S®RTO6-K37
R&S®RTO6-K39
R&S®RTO6-K121
R&S®RTO6-K126
R&SPRTO6-K130
R&S®RTO6-K12
R&S®RTO6-K133
R&S®RTO6-K134
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Power analysis

Spectrum analysis
User-defined math with Python
Deembedding

Embedding and equalization
TDR/TDT analysis

Jitter analysis

Advanced jitter

Advanced noise

PAM-N analysis

Advanced eye analysis
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Acquisition 1 Acquisition 2 Acquisition 3
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AHER EMy|2 MY pE i pE
R&S®RTO6 It BM 7|58 AHER BMI|NH MEY + frin fran fran
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m2t0|H S 50, o Z (0] 27 AFof et §IE |
&, FFT 28, 7(0/2 9 20 £E M8 V-5 A Mo
ShEH ELo,
FFT > _ X Vertical
Setup M M2 M3 M4 M5 M6 M7 M8 )
Horizontal
Type
Overlap Magnitude = Trigger
Gate Start frequency Center frequency Acquire
500 kHz 1025 Wiz
Peak List Stop frequency Frequency span Measure
e o 20MHz 195 MHz o
D 50kHz FullSpan Math
Window type Frequency axis 1 o
Blackman Harris B Linear
Span/RBW coupling Lodic
Cir Settings
Flo{'t RF 452 MSdt= CFS FFT
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Gated FFT: It 31 A|ZF AFZEEEA|

R&SPRTO6 LAZATIO| Gated FFT 7|52 &S¢ot A2 =
ol M=ol M AFEXIZE X et SHO T FFT 242 HE gL
Ch AFE Xt THEOM AlZE RIS O[SBHHAM AlZE Eojel

Ry
Al
2

S NORES} AHEO| ST OHIE Afo|o] M TS ol
o 4 UBLICL OIS Soff A9/ BE MY 33 I 29 ¥
Afot 2912 ERMXIAEIQ] QUIHE AOJ0 AT BAS gtolg

4+ gL,

—

Gated FFT

AHEZ M AZH0)| 2 The| 9 FOpof HEE HA|
R&SCRTO6 Al2| =2 AHEH B ZM2 F0H4 T Q10|
M AIZEHS MSE 2M4517(0f O| A QUL|CH ABETME
AlZt Zato| E AMER M E A E FA[St= F0b4 Ef
0| Crojoy a4 L|CE, mh2fM, 2KFR 2= (intensity) CHO|O4
JHS Solf AlZHo]| HE ATEF HotE 2tolet £~ JUSL|CE
R&SPRTO6 QAUZATIE AFRSIE 24, AM/FM HE AlS
B0F OfL(2f 20| 9 ot =T AR M TEX] ALSHA|

Sue 4 AL

-12.19 dBm
9.0685 MHz

Peak: 2
-74.25 dBm
18.124 MHz

Diagram3: SG1 X =~

oS = T
R&S®RTO6 LAZATIT AWE A
HWEDYM CAZHO0IE BAY 4+ UAESE 23 FoH4 A7 LY

S Mgk

Z1 LA ZS20|E St Fob
=

XS 03 22 XMOZ HEH It &

13 22 5Y2 FFTABEY 132 }SO2 UA[6hn A
E3 Iz 9 AOHE| 159 279 FN4E EAIELICH

Result Table: Meas 1,12 X
Peak list Frequency Value 2
1 9.0685 MHz -12.19 dBm
2 18.124 MHz -74.25 dBm
27.179 MHz -74.6 dBm

Rohde&Schwarz R&S®RTO6 LAZATAI A|2|X 17



2
L
O
*r*; 2l
< 1z
=
-
=
il

i
0z
o
do
e

> ZCf 16H|E Bois2E M Ao &M HE =l B 22 E Soll X|2=l= MEe MEE Ho|E
> E HZ2|7} BAE|0] 14 MER 3l0|E ]X| TE 33 BHO AN, SR = HEULS 2HN &
> ZHHX HEAL A2} 2 M= 20|ESt 71 7|5 A|Zto] HeegfL|Ch Xt 1 Gpoints
» A5t "*2@ 21 H3st= MEH £ 7|s 9| H22|E HSdt= R&SPRTO6 LAZATIE ALESHH
> DY G IMT T2HE HHISH= AHYTH TEH 20 Gsample/se| 22t MEE 2|0|EE RXISHHAM 21 AlEA
EE%EIQ E 7|18 = A&LCh
He =d 7|5
A|CH 16H|E Eé|so=2 JS.?__] MBSOl AbN| M H &0l - Z3, 29 M%7, DXTHIEC61000-3-2 (A, B, C, D),
o = RTCA DO-160, MIL-STD-13992| AtH Z&tA HAp
o H=E= E MHed 2 L Lo =X A o| Xt
MOSIFET‘||RD Onl:lf [=) L_| ;OO‘H}CIl—)\lIEL [N IJ | = ig’rl’é‘/ﬁlwiﬂ §$E1\O\§ tﬂ_’F_ %&%X‘lof
X AZIIIIO ’ ’
=t EE—@;RO L|C}. R&SPRTO6 LAMZA o H D+ I 584 A4l obFt 5t 2 (SOA), 8l H/KHEt
E= 2 2dlss 2|t 16H| ENX| B7HAA oo &elg o
Y =9 2|2, AHEH(HE 20 AAY), 2t SE
UHE Mz E Em | Al 8! £H0| 7bs¢eLc,
Deskew NS

2|l
A
= [:|

A EZ0o| N HSSHE 1 mv/divel =2 CHo|LHE

T HEO0| R&SPRTO6 LAZA T I = Ot U
OlELICH 2 R W2 g= & 5’¢4 o
2 dicof w2t PRt AR = 22 2 S
HoFFT 7|52 o SHol|A EMIE 24517
LICE.

ot
>~
— o I> H

| Iﬂ

-l

]
ol ret o

o —
| DtA3 E|7E ZFEHQl Fots YAS ZR(St
MEXNOl £X J|5 U DX M2 A = o 0| AF={QILIT}. Stop-on-violation 7|52 ABEZ 0| =
R&SPRTO6 9AI§A2|1[0| e 24 2= 0|80tH Hyg A ]1|-_J': OFASIZ ojut A| BIES EX|SILICH Gated FFT 7|52 A
AFEME EMY £ JSLICHL AHES2E Y 7|52 MY HE/ X K|S QIE Kof| A|ZF D =OFA goo| AnRtAE B

At SEH LS S 7S, o SR QO(SOA), B8] Al ZE A|SH0] SAEl EA2S HlZBHL|C

. oS, L1 ©7 = = ol o= =
U ALE 2HS EMYLICE Eo, I #BF HAEE =AY
+2 Qg

MY, DHF Y DAY £F ZEe

2H|#HI2XO| QARADD I2H TEZED QL M X
S EMICIHZA S Qst M8 T2HE Tehstn QI&L|Ct 2 Q|
oF FIb HRlO| M @40t S4 M= HAH|(CMRR)E E&5HH
Z|CH 6,000 V (T 3) ML7EX| X|@ot= DX T2H 51 C|HH
A T2 80t ofL]2} £/ 120 MHz2| THZE, 1 mA ~ 2000 A

9| MF HQIZ JIX|= DC Y AC ®Z0f TS HIZHY B =X
O AFR2E £ Qe M2 m2eE ®2stL|Ch E 9! H Near-field
D=8 = EMI CIHZO| AHZSH= 7Hjt| SE7| 41 e 9 kHz
~3 GHz It HRIO| M A =~ AUFLIC

18



= 3 pC 2EMAM HFQ =H
M2 27

160V Offset Compensation H2|E X| @ St= R&S®RT-ZPR
oo 2 Z222 09 2| DC MYl &2 2|20 HEY »
o = e =
oo 2| CHE 2L A5 lSUICk LV EE BU T 22 DCU= Srfelor 2 3, 2
EHE Y 22 £28 2ls2 |AISHHAM SAl0| ERtt X
’éii.*s._* Mgl 2|E 9 PARD £H Mg HIech

—- I_|- FFTE & 7-'|o|' AA 7-IAH
%%Eﬂ =2 TZHE A otg 2| E43t
2pComM Y I¥Y DCHYH £

vvyywyy

|=I al PARD°| I-I§F6} §I-I

= - o

o 2lE S8 Xt +F0| Aol wef, Hafet ote 2

= 50l HF ¢ oA {Ix| 2 %‘%'—I ChR2 17 0|2 5

8 EHH= RASORTO6 242 E AEotEH T 7

Z2dS elESE PRI =5 I g+ Attt 24 h

JT

=%
EATIO|M NS3H= HHE YO|0|E £ =7k PARD(Periodic
And Random D|sturbance) O|AF #28F ofL|2} Infrequent and
Worst case 2|28 A& 2olg o+ JEE TotFL|C

HSH AA HM R&S®ProbeMeter: U DC ZHS 2IT S& M
MEXE Z 7Y THFFTE S6l 2918 EME IS7{LE R&S®ProbeMeters AHSSHH O Metot MAAIE A8t
Ihel 2l Yt ZotEl AAS WHEH AHE & JUSLICELFFT Y M CH2 7|7| A& 3t 2Aglo] I+ 9l DC #ts golg &~
N2|E2 A7t Y A0 2AQ0| AHER S BME 4 E SLICL 20FHIEX T2H QEMHO[AS HE D= MY T2
= %%'—Iﬁf. SH20i I 2ol CHet A&5t ZEEQl 24 HE= R&S®ProbeMeters X[ hL|Ct.

0| ZtsgfLLCt.

)i

£ ZME DTHE M9 Y 54 243
£2 fUE, 52 2, 02 52 0|x 5 0f 2 QT 40| SFPIRLSRT-ZPRS IH 2 XS 9I3t 450 maog)
Ik 5101 4 GHz9| ThS{Z, 11 21418 X 22 =0/% Si20] £2 2w HZots RLSPRTZPRE HEHH 2|3 20 0| elL]
Ch @M@ AT 223t k3 B4 7|550| Z2tEl RESPRT-ZPR E2 2= PARD H2|0|E ALBE 4 QU&LICH E8h DHL DC
LA ERYEI0f 24| DC HEY TS 32 SAl0f MBLCt,

Rohde & Schwarz R&S®RTO6 LAZATAI A|2|X 19



- 1A
e
F
| >
HI
1z

42 E2|HY, CoY Y ZI2ES 24

> M&BHEMS 93t stER0] V|ute E217 U Cl3Y TIRE HA £

> SAlol 2o 47H2] X2 B |3 R&SPRTOE-K500 A 5% SMe CIRYE HloEfe] 4% 2

> AS 2MS QIS TEE HA 5 N2 R|ZBILICE 914 Tl QRS Eafolol Zely 2582

b 70 MS U B ASE 2 BN 4 A HM IS 2X[SHT HiA QHHES w2 Bole 4 YssLic ZaY 7t
L E2(7] O|HIES HA Tally 70| NS SFEED A

Eto|Ys EMots A JHSEILIL.

DZEZHOHIE £

R&SCRTO6 A|Z| =5 ALBotH TZEZ Q4] ER[HE £
EEZ QR F= I ENY HES 7HHEH| =T -~
SLICH QAZATTL 0{E8A OO|E, I2EEE QR S
M OI2EZ FE X0 thsto] st=R0 7|gt E

r

LT}
£2 35 452 M43 OF HY
A QIEH 0| AQ HIO|E] 2F= =2 HEHES| A Et0[Y
oM ZHEEQl Ml @F ANtZ LIEMHLICL 52 2S5 {58
HESH= R&SPRTO6 QAZATTEI2EZH E2|H ZNE 2D X0l ¢|o|E ZAM
OIS W2 CRYSOR Ms RS A4St B OJ4HYL Bl 4 9 HE| 7SS 71 As ATA BAS thsiy
Ch et RIS MESHA ZoF ZA| A &= JUELICE LICH AFXb= 022t 7|52 80t £3 0| |, ZE
x 9l 92 w2y FHE 4 ASLICH AXE RE o=
EFJ AR QL SIH H|O| S0 HAI=H, AL Xt= =Hh /=4 Eof
e e o e M EFO| AFRFEIA|QF S| FH O|MIE S SHolstT 02 OfHIE
P ———— ] £t AfEEEbA 2t BH JHE O|HIEE 2iRI5t 1 o O|HIE
= EFMSE A Q1A (L}
= O 1= T M-

U AZE X E 2l MOAHE HIZE|

712 NOHE t2els ME T2 EF0| 7t HMEet HE2alY

LICt O] H22[E O|8otH & AR ZASHHAM T2l ARO[
U 7| AlZts BAIE 4= AELICH R&S®RTO62 100,0007H Of
YO BYARIT IS MY ASLICH

E2|7 8 CIZE 1i7|X| ZZEE X

R&SPRTO6-K500 bus analysis
R&SPRTO6-K510 low speed serial buses 12C/SPI/RS-232/UART/I2S/LJ/RJ/TDM/Manchester/NRZ
. CAN/LIN incl. CAN-dbc file import/CAN FD, FlexRay™ incl.
® . b
R&SPRTO6-K520 automotive protocols Fibex file import/SENT/CXPI
R&S®RTO6-K530 aerospace protocols MIL-STD-1553/ARINC429/SpaceWire
R&S®PRTO6-K540 Ethernet protocols 10BASE-T/100BASE-TX/MDIO
R&S®RTO6-K550 MIPI RFFE MIPI RFFE
R&S®PRTO6-K560 automotive Ethernet IEEE 100BASE-T1/IEEE 1000BASE-T1
R&SCRTO6-K570 USB protocols USB 1.0/1.1/USB 2.0/HSIC/USB 3.1 Gen 1,

USB Power Delivery (USB-PD)/USB SSIC
R&SPRTO6-K580 MIPI M-PHY, D-PHY DSI & CSI-2& MIPI D-PHY/M-PHY/UniPro/C|ZY
8b10b (%|tH 6.25 Gbit/s)/

PCl Express Revision 1.x/2.x

R&SPRTO6-K500/-K510/-K520/-K530/-K540/-K550/-K560/-K570/
-K580/-K590

R&S®RTO6-K590 PCl Express

R&S®RTO6-TDBDL trigger and decode bundle
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® High Speed USB Device Test Report ®

High Speed Signal Quality - EL_4

Description Template 1 transform waveform at TP3
Run 1

Result Pass

Time 11/0772012 11:22:16

Additional Information

Measurement Value Limits

Signal Eye Pass Meet Tpl 1 Tx Wfm Rgmt
Consecutive Jitier RMS 272 ps

Paired JK Jitter RMS 23,971 ps

Paired KJ Jitter RMS 27,589 ps

Fdst HAE A

i L= OFH N HIAE THAO A Q| CIHAS Rl St EA
E FE=HAE ARAE @otE OHE 228 & USL|CH T
HAE 3 o= 70 HAE thsto] oM & nh2to|E
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@ Back Session Hub_Logilink

w . Al Properties | Limit Manager | Results Instruments  Report Config

) Upstream Signal Quality (EL_2.46,67) B =y L
N Signal Qualit 1 11/11

o Downstream Signal Quality (EL_2,36.7) g S:m‘ zuahti e " g )

(] Downstream Jitter (EL_47) O siter P— 1 [x) 10112

[} Upstream Packet Parameters (EL_21.22.25) T | seeer S— 2 o 111

O Upstream Receiver Sensitivity (EL_16,17.18) [ | masteamnes 3 o 34

O Upstream Repeater (EL_42.43,44,45,48)

O Downstream Repeater (EL_42,43,44,4548)

O Upstream Chirp Timing (EL_28,29,31)

O Downstream Chirp Timing (EL_33,34)

O Upstream Suspend/Resume/Reset Timing (EL_2

[ Upstream Test J/K, SEO_NAK (EL_8,9)

O Downstraam Test J/K, SEO_NAK (EL8,9)

[ | & Full Speed

[ ] Upstream Signal Quality (B.6.3.1)

[% Test Checked X Delete Checked

Test finished : Testplan execution finished (Errors: 0, Warnings: 0)

[ Show Report @ Aout @ Hep

ZHFHIEXO HAE TAK NE
2olrHtiEzxE £ TH|Q DUTE HE5H7| ?Idl Crefet I

— = T

HO[A BES HET HAE HAKN MEE MI L.

=
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R&S®RTO6-K21
R&SCRTO6-K22
R&S®RTO6-K23
R&SPRTO6-K24
R&S®RTO6-K26
R&SCRTO6-K27
R&S®RTO6-K81
R&SCRTO6-K87
R&S®RTO6-K88
R&SPRTO6-K89
R&S®RTO6-K91
R&SCRTO6-K92

USB2.0
10M/100M/1G-BASE-T/EE Ethernet
2.5/5/10G-BASE-T Ethernet
100BASE-T1 Ethernet

MIPI D-PHY

MIPI D-PHY 2.5

PCle 1.1/2.0 (up to 2.5 GT/s)
1000BASE-T1 Ethernet
MGBASE-T1

10BASE-T1 Ethernet
DDR3/DDR3L/LPDDR3
eMMC
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2o A4 S
e &

Lane 1) Lane 2 Lane 3 Lane 4 Setup.

Signal Configuration - _ %

Serial standard PAM order
1 Diff1 ~ USB ~ USB 3.2 Gen 2 ~ 2/NRZ

2 cawt ~ PCle ~ PCle Gen 3 ~ 2/NRZ

3 caw1 ~ Autom. Ethernet - SGBASET1 -4

Symbol rate
10 GBaud
8 GBaud
2.8125 GBaud

Source Technology

Symbol rate estimation

Setup

Sol e
EAoim -

Estimate symbol rate

Signal levels

Ref. levels
Active measurements:

Advanced

Add Remove
Save / Recall

Signal flow overview

Signal configurator: CDR E= O| 212t0| X m2to|E{ o] ARd H& g ¢let 2!
E{H|O|A EZ MEY

CHefet QI O] A H=0f| CHelf AR 74 & O|Z2t0|K 3 Hi|

ER=ESE Ol%ﬁfﬂtf He As 48 + AL HE M=z
of tHet XtSst <

& Q2 FFE %! DFE O Z22t0[X 2| & A5 |

Hotet o %'ﬁl—llif S &4, 28 SE = 2F 540 thet

Ol2|27| toljojaz S Solf 28 S HdSotAlI2.

Signal Lanes
Lane ‘I_ Lane 2 Lane 3 lLane 4

Enable
On On

DC offset compensation

Nominal bit rate

5 GBaud

Source

Ef oirn

=&
XX

Equalization

—_—> W—) [EEE? —_—>

TxFFE Embedding

Response curves (with Degfibedding)  *

Equalization
Lane 1 Lane 2 Lane 3 Lane
Enable

CTLE on

Delay compensation

GHz on

Meas setup definition




10 =& PAM-N &4

£|cH PAM-8 2|2 X| 2

R&S®RTO6-K135 PAM-N 24 SH2 2 A{CH PAM-8 2| &7t
U E EZY 4 AFLICE 0] SHE S8l RASRT06 RE=A
FZ0|M 1= Ot0| Lrojof 17, X|Ef & le0| = 24 M 8l =
7t PAM-N 240] 7HsgfL|ct,

AF20| ZHH?! Signal configurators Soff QIE{HO|A EZ
MEISHAA| 2. Signal configuratord| M M3 EE 12 &
o= ZE PAM 2 3! FO|oi| CHet Mz 2|t 7| = 2|8 S A

A HEHOR FoAY + USLICH

£ PAM 2|'20j| CHgt X|E 9 0| = 235l
R&SPRTO6-K135 PAM &M 2 F7+ X[H 8! L0|= 20| 7t
SOEILICE PAMO| &4 3tEl SW-CDR2 CH¥st PAM A5 14
Q401 CH X|Ef B! 0| = 2eHE X|HBLICH ALEXE F2f 7|
&, MZE 24 8l Target PAM 2| Ho|E 2lsl], ¥8 XIE{ AU =

— (=]
O|= HEHES MEfS £ Q&LICH

=HXo| ofo| EA

| = - [y |

PAM 40| &43}t|™ PAM-N OF0| OFA 3 H|AE 5! 0}0]
HE Mg 4 QlELICH k2ol oto] ZHof| Chet ZHE Al
O| 2fl 2! ofo| 2f|HE Hojg & USLICH M| 0to] CHo|o{
2 o|2E uf MA| otol(whole eye), EX 0}0|(specific eye),
MEHSH Of0|(selected eye) HE ZE S0l A MEIS 4 &L
Cf.

At

Diagram1: C1,C3,DIFF1 %

Specific Eye: Eye2 X

S oto|

Signal Configuration

Source Reference level mode

=Y c1w

Setup
Absolute B

Signal levels figuration

Lower ref. level

Ref. levels
EVEN

Advanced Middle ref. level Upper ref. level

Save / Recall
Preset
Level jump height dependent reference levels
Upper ref. level 01
Middle ref. level 01

1 2 3

Threshold  Lower Middle Upper
-233.33mV -166.67 mV/ 00 mV
66.67 mV/ ov
100mV  166.67 mV

Lower ref. level 0&1

Signal configurator: Z[C PAM-8 2{| 12| PAM Al 0f| Cist Mz 2| 8! 7]

= &S A e

PAM Results: litter

PAM-N results
On

Preset configuration: Active components:

Mode Num. Results Histogram Track

Pesrdened @ 12 of 13 numerical results are activated.

Component Base Target _ Transitic
DDJ
DDJ
DDJ
Rl + (0)BUI DDJ
DDJ
DDJ
RJ + (0)BUJ
RJ + (0)BUJ
RJ + (O)BUJ
TI@BER

L] 3

Component
TI@BER
TI@BER

Rising
B Rising
Rising
Falling
B Falling
Falling
Rising
Rising
Rising

O N O N ON-2 O
=W NS W NS W N

Rising

Add Remove last

@ Two or more identical

Selected Eye: Eye3 X

DEZ ofo| Cto|o{
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—/ 2H 11—

gt 7|2 X[H 24
X|Ef 3 0| = ZSHE 0|2t &ist A[2H 2M

AHICIE 23 ol HAIZE EMS flet 23 HIO|H 57
E i E2fA

vVvyyvyy

2ot 7|2 X|E 2M J|s

Cycle-to-Cycle XIE{ % TIE(Time Interval Error) X|E{0f| CHEt
s XH 551 2 E=f H7|2E FA|, FFTQ 22 7t =
S AtE5tH 23 8l H0|H M9 X|H EMS SHIZH| 3
o = AGLICH Fob 292 Cycle-to-Cycle TIEXIE £ E
2ol FFT 242 M85t 28 =+ JUSLICE

v,

X o O0|= £H 7|5

TJ (meas.) TN (meas.)
TJ(at BER)  EH (at BER)

® =3
R&S®RT06-K12 SM o) RN BN = OBUN

ddt 7|5 cycle-to-cyclejitter  [HGICAEREICIN
Period N-cycle jitter DJ DDN
Frequency cycle-to-cycle width DJ (69) ISIN
Setup cycle-cycle duty cycle DDJ LD

ISI PN

i time interval error
Setup/hold time DD DDN + PN

Setup/hold ratio ~data rate
unit interval R OBUN
skew delay DDJ +PJ OBUN (88)
skew phase OBUJ

OBUJ (89)

YHICI= 23 M=o MAIZE 24 S ¢let 23 HI0[E 57
R&SPRTO6 LAZATIT = 11R9| C|X|H E2|AH o7 |HIME
EAHSE D A0 Al2|D QUE|HO| AN HHICI= S=O| AA

2t 2H H0[HE 57Y & AGLIC T2k, =X42] 2 810
EVES! S| AEDRM ZHO| YAIZE St Aoz AdE s
LICE. StER0] 7|8 2= HO|H S+ QUZAIT 7|52 X
SiOHA| g0 A0 &5 £E 2 XS5, 57 E 23 Mol o

o BE XS XH 5HE A + AFLICH

24

XIg & LLO|= E3l| S 0|E¢t At A|AH” 24
A2|(RJ/RN), HIO|E{ 2|&(DDJ/DDN) & 5
28X @, = J|EF A2 24(0BUJ/
M QIEHO|ASH PHEEl O B2 EEHS
SEY 4 JFLICHL SA AARC AHN 25 25| E4
S AlLHSHH HI WA B2 Mo AIRANME Het
£Y ZUE P2 2 USLICE 3 Synthetic EYE diagram

b ZM2 JHE X[EE ZBIS0] HEHE Q1 A| A

of 2ot M= SHAS MIYLICHL =0|= Y22 3|A&

[=) o
2, E2 8l AHEHF o} HOl| FA|EL|CE

[

Advanced Jitter

Advanced Jitter 1, Advanced Jitter 2

Signal
Enable

Results on
Statistics Step response

Advanced o =

Basic itter Noise | Bathtub  Eye

£ RN+ (0)BUN
4N

Component selection

£ DN
Sele
£ DDN
4PN
, A A 4
u ]

TIGBER R +(0)BUS DI (55)

L & L £ A

M i =S .8
P 51 DDI+PI (OBU (0)BUI(59)

Selectall

Total Jitter @ BER (T}
To

A2|2 THEl Ea)
SHMoR Mei Jhset sh=glof 7]ke] 22 HlojH 23 Ea
21 22 A S0} RASPRTO6 AI2I X2 ZBI5IE 100 kbps ~
2.5 Gbps AHO[0flA] Z|cH 16Ht0|E2] ME B2 Al2/Y QBT 0| A
GlOJE THEIS E2|HS 4 UALICH BE S

A LICH
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?_I‘Ill_il'élj AE“E Hardware CDR
CDR—QI EI-OE!ﬁEE'I-lE% 7|2|'_:_9§ —j‘(—| |:H 47H9| OI-O| EI’O'O‘IJE—DH% Source Serial standard
g 4 QBLICE 7|1Z 9| ofo| Ctojoj 1S SXa| 3o A

ATEQO| CDR 7|5S AE3H7| TR0 B2 AlZH0] AQEDH  Ell
Ity g 2l S8 motct PLL Settling TimeS 222 &L|C}

Sampling time

500 muUI

1 Gbps Estimate bit rate

Rel. bandwidth

CllolE ofo| =45 2|3l £[ch 6 Gbps2| Ci|O|E 2|
O|EE X|25t= R&S®RTO62| ¥ 7t5%t CDR

AtE ool 53 1ug &%

1S 5O N 0f0] A ZHERS| 43t 4+ UBLICE Of
ol FtE| Mo 157HK ZHS Meistn EA, £, s|AED I—

o . g - " Enable
2, A A L2 7|2 BA 52 DT BN, :

Gate
Advanced
Debug

General settings

ments Math

Add / Rem -

Logic

Settings

ZZH oA 3 2to|2a]2|

HZSAETUN BZX OIAT HAE 7|52 ARSI 271 2
Mg Y = JASLICH ZEN 0fA 3 HAE 2H0|E2{2|0i| A
USB, PCI Express, SATA S2| T8 &0 CHs| At F2| OtA
IE MEiStA|2.

OfA3 HAE QFE HHIEAH| EAL

15 Ot0| SM S| EYE Stripe 7|58 AHE8t0] It L OpA3 E|
AE Q0| MNTEE ZAFRILICE EYE Stripes TFIOl A OF
A3 HAE QB2 22t OpAZ LI Zoom CouplingS &4
StH F AHYO] 2 24X HAIE2E ALK OtA ST 2|t

7 EryE & QAL

o fot |

ORAS HAE @FeH = IH W 9| K| BHM S X| /5= EYE Stripe 715
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Al RF U
I/QEHOIE =4

royl—
Mz B4

> HZ HSE /QUIOIEZ MAIZtOZ g
> ol RF IS HY 24

> HEE S 2A

HE ANSE I/QUI0|EE MAZtoR Hel

R&SORTOB 2IEfH(0]A2) 1/Q QIE{ T 0| A
O = HetsHo] H

X AS BEMS 7HA

Ly F— R

£ I/QUTIO[EE HA
SIgfLICh M8 R&S®VSE

Vector Signal Explorer Software &= MATLAB® 52| 2[&F 4

ZEOE At

1@ Sampling

Enable
On
Input sample rate

10 GSa/s

Input type

Real

Input type
Real

85104, |/Q HIO|HE =7

Carrier frequency
1GHz

Enable

Enable

Carrier frequency

RelBW Filter BW

Carrier frequency

500 MHz

Enable

Enable ’I"‘_-_-

Carrier frequency

500 MHz

2 Held 4 AL

Sideband

Normal

Sideband

Normal >

Sample rate

Sideband

Normal

Sideband

Normal

TIHE AlS A

R&S®RTO6 Al2| =2F R&S®VSE Vector Signal Explorer Software
M= E BAY 4= AGLICH 2T EQ0= LTE, 56 NR, WLAN &

oAt 1/Q AlS0f 0| 27| 7HX] Chest M A0 chotol Egfe 24

—edi— T T

R&S®RTO6 LAZATA I} X|st= ZIHE 2M 7|5

% S A+ESHH OFDM, 2|0
|

Ct= id RF M= %&1

R&SPRTO6 QAZATITE f%ﬁf':“' =|cH 6 GHzS| CH= ®iE

LA RFEHE 3 c'i%* 2= QU&LICH R&S®FS-Zxx Harmonic

M|xer9f Zetste A0 50 GHz ~ 110 GHz AFO|Q| RF FIi
E5GHz 2N 9 EO 2 X|IEtL|C} -159 dBm (1 Hz) &

112 dB SNRS| 23t RF E4 S X}&dH= R&S®RTO6 Al2| =&

RF AMSE MetstA| 2 gL|Ct,

RF 24

R&S®RTO6 QLA 2 A ATl R&S®FS-Zxx Harmonic
MixerE Zgsto] |t 5 GHz 2 A= x|
(f.50 GHz ~ 110 GHz)

2 5G MIMO A=t &

EM HEZTF S DA SO 20 HT MG EE

R&S®VSE
Vector signal explorer
ATE0f

MATLAB®
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SIAE]l &3t Ml BEM 7|5

> 2 242 93t 28 NS M

» OI20 xd S OCHE SX|SIHAM 167129 C|X|E xiE =7}

v

Memory depth TH|0| ZH X[&El= =2 A2t Bls2=
At M HE "3
A= o|HIE| CHEt Hetot E2|AHY

HE|H 20N X2 HAE ZE 2

vy

B3 AT SHOR SAE 2N IS

=

R&SPRTO6 AlZ| =0 ARt K|S == Dot 22110 HE Z2([0]
ZAE &4 4O80|EE X|JFLICH 16742 CIXH ®HES
X 7}5H= R&SPRTO6-BL 23 A5 SM(MSO)2 QAZART
£ 2SHX| A0 AN AESHA XS o~ ASLICH =H
oo Kot ==0 AUSHH 4742] O 20 H *d2 O
FIE B ALE
\

C|X|& AlSo| Xlatxo

-ty ) B

| C|IAZE|0|

R&SPRTO-B1 M2 16702 CIXIE P2t B HA SA| |2
=2 [ 470 7EK] KR CH ZHE B A= oHH FE 2| of

Kot OFO| 2O 2 HA|EIL|CE ESH R&S®SmartGrid 7|52 A
StH StHO|A S0 HE EF 7|52 AHESHY] Oto|2g 7HH
StA| 0|8 o= UGLICH OIO| 22 CHE QAZAT I Mt 2
Aglo] ZE 2 NotE 2| MY (53, H2, E2)2 X MEIE
HZSH| 24 ELICE

L

R&S®RTO6-B1 MSO M Ak

16702] CIXIE ®ME (22 8712 AL S X|ots 22 T2 27K)
%[CH 400 MHz9| Al Fmb

S A/c 5 Gsample/sQ| HE2] 0| E

XS A|CH 200 Msample?l 215 o222

100kQ2 =2 U AmEHA

4pFel 52 4 HIAEA

X H71

vV VvyVvVvYyYyy

Memory depth FA|0| ZX X[}E= =2 A2t 2l

R&SPRTO6-B12| =3t Mz ZM(MSO)2 5 Gsample/se| ME
2 2|0|EE vtE o2 DE CIX|E M'Aol| thsl 200 pse| =chzt
=l A7 2ol S MSELICE ol2{st MER- &&= AT 200

- O=o T

Msample@! TA| H{22| 27|0f|M 7HsELITE. 2 20, MSO &
2 & 22|=AL E= E2 2218 22Xt &2 2 0

HES X = ASLICE

= OHIE CiEt Fetot E

R&S®RTO6-B1 M2 AX|, &, mH, =&

Ag 9l et E ]

Holdoff =219 Z&to 2, JHE CIX|E A

E2[A d=ds MEE - ASLICE 200
X NS

Ct.

Trigger

S Trigger on

Single event

Type ’

Timeout =

Holdoff

Conditioning

Edge Range

Ctrl / Action Width Stays high
Timeout

Qualify Setup & Hold

Serial pattern

I

CIXIE xS ol ¢t
D2EES 2M

CXE MEe SO 2 HAS [REY - o, CXH
HA QA £ ot 20 Ihg o= Huut HA|E/LICE Clocked
parallel buses®| 22, C|Z & ZH X7} H0l| EA|ELICH
R&S®RTO-B1 49| CIX|E XES AFSIH SPI, 2C & Al2|
QIHMO|A ZREZS CIRYY & USLICL

=
i
nE
|H
Hu
b
M
HI

e Az
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> I} 2ES 98 Oy

» AE HZo| EX3} 9 1Y

> DE0[EE FAY & Qs CIHBM TA MS

LA MS AAIZHEA

—

R&S®RTO6 )\IEI__ AL 2=0[ E2|H A 0| ?|X|5HH,

A BES S ol ofa] Ao Ch3t S, W ol BE C
A4S XIQFLICH Tiaby ClmRid £ Yt g e Horg Ea)
e ofL|at Cmd ASE was| BXY 4 UaLICH =

o, A 2Es Soff & A= BEH0| IS 'Lt

CI S

Yz F=20f ofet TS £42 CIYHIE *._4 2 goroto] WH

i O'ALIEF t'§ d2 S=59| i ok o 7[ofl M Folgt
S2 #ME HE/Z EM7|0M AlZ20]M =

fS Hfﬂfﬂl B2 EAIELIC CIYHE AT E 0= H
o 2 THE NS 2 AltEfLch

IIPO
njo
for

ORI0[HE Y = Jq= ClmzME WA AA
R&S®RTO6-B7 Pulse Sources 22 pse| 7tItE A& A|ZtS 2t
= HAXQI CHEHE HA MSE HILICHL HA AAS =R
IEtO|E s AEAE 2EY = 1, &3 28 Hel= -50 mV
~-200 mVO|H, 10 mV ZtHC 2 MHg £ QIELICH HA Bts
&5 B EA A 4= 5Hz~250 MHz & 10% ~ 90 9% He| ALO|
2 D2 02HaEt A QIAL|CH A AAL= RRSORTO6 A|2| X2
71E 2502 NFEGH/LL EF HAE oE2|A0| MM BH

H xS Tlot| foto] Z2| 2id RE2 48y + ASLCH

fLIIO

28

TDR/TDT(Time-Domain Reflection/Transmission)
R&SCRTO6 LA Z AT IO TDR/TDT &2 R&S®RTO6-B7
Pulse Source®t Ot 21 = x{d= 225t Time-Domain
Reflection(TDR) 2! Time-Domain Transmission(TDT) 24

AABIS FASILICE PCB E2f0|A, 2|05, AU S| M= &
EEd el Sl OHEE 2ot &= e sFE XHLCHL A
B OMfEANE AFBALE 2lo 412 43, 1™ 3 242 efLidt
M, E™E OFE 2 A2t £= AHe2lof 2 ATEHA E= HhAb A
== BAELICEL ESH M, Xts 5H S 2= Q=43
MEREAMNEL ‘EAQ'—IEL

Mol BEM=2

Cijgtd 1A 2

OFHZI UHE, 45 Al >16.5GHz, 22 ps

=, o [l

A= <0.5ps
= sfot gl -200 mV ~ =50 mV, 10 mV steps
utg e

5/10/20/50/100/200/500 Hz,

< 1/5/10/25/50/100/250 MHz
e 5/10/20/50/100/200/500 Hz,
0= 1/5/10/25/50 MHz

10% ~90%, 10% 2t
50% (const.)
g, oiw/=2| 2

DUT = K= Deskew 28 82 A8 7ts
R&S®RTO6-B72 DUTE 9ISt A5 852 & 48 =+ &
LIC}. G| E S, TDR/TDT £ A2 A8t 27| 545

o=
HlAESH| Slof et B Ei W2 AL AlZIO BA @

O ==
OF A% 4 QALICE E3H 0.5 ps 0|2H] 2 SkewZ H|Z

Sh= R&SCRTO6-B7T2 =4 XHL‘*OHH £ 282 Deskew 23
= flof Yot Mo s M3 =5 ASLICH RAS®RTO6-B7

of Clm3E Ed HE0f Cm 4 ZYs ?let AOIS L E2
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289 100 MHz 2| It wbry| Zst
olc gl Clmz M QIE|Ho|A Xt=
MZE 0|28 7|7| HIAE

A A 4
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o
> =

100 MHz i9| Ity 47|
R&SCRTO6 QAZART = S5 £ X2 284 100 MHz &
M7 ol oHy D] 5l gxif'd THE LMY |Jt &b HE| S
DEIQILICH 500 Msample/s 9 14H|E 2852 E&THH
Sl R&DEET OtL2t 1 SMOZ L ASE 4 QGLICH
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Waveform Generator

Genl_ Gen att Gen
Setup Genl | Gen2 PattGen

Enable

Output on

~ Operation mode
Coupling

Sync

Open...

Copy to Gen2 Preset Genl

o2 e 2 OjmE 2 AEHo]A X}
Ir

a
244 K|S HAES 1 2YT|S 2

S H7|1E 2ot
USLICH 2 BEOIM TZ & fleds 2E
U7 | w20l O] & =240t 5O && el
UL CHEE SZ71,1/Q &
=)

PN =
AAFOI QA 2AW S A|&HT 2~ Ql&SL|C
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|.9.
[S)

rot

0]
A

EHMSE FI217] HAE

SHA E H|AESH=E MZ22 HH2 AX| 2HFH0|A 2dlsH=
M2 2 7715 HAESH= AYLICH R&S®RTO6-B6 Arbitrary
Waveform Generators £l QAZA I TN XS IHH S
THEe > ASLICE HME Y2 TIE gl QI Al 2|#g HE
S0 ZESHALE 0| =9t SHE| 0 M| 7|& thH| 717| M58

"ote 5= AELICE

25| xtS2tEl HEEH0|QA HAE

R&S®RTO6-B6 Arbitrary Waveform Generatorg AH23SHH &

SCt0[AA HAES TS| AtEehe 4= U0 22 M@ glo]

AEE Tgt & AELIC of7|0f R&S®ScopeSuiteE 7t
ted 27| S HMO{St D O|H Sl HE2t0[AA HAE H

foff A= E ®E5H0] R&SPRTO6S AIZ0IA 7Ha HIE

O|AA HIAE £2MO2 &gt o QIGLL

o

e o ot
ot g |
T g |
Of oot

o -
M o
af]

R&:S ScopeSuite
Q@ Back

AWG VNA SA

Instruments Settings

Arbitrary Waveform Generator
Operating Mode | Automatic

AWG Type | RTO WaveGen hd

L)

IP Address: | 172.25.56.252

o Get Instrument Information
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R&S®RT-ZP10, R&SPRT-ZP1x, L[E
R&S®RT-ZP03S

Zol2 Cto|uhg] 2fQIX|, &2 @Al 51 0|5 X}, ot HA|A
2|E X Bote ROlHHIEX QAR AT IO AFRSIY| O|ME{Ql &
R&SCRT-ZS10L, R&S®RT-ZS10E, z28¢

R&SCRT-ZS10, R&S®RT-ZS20, R&S®RT-ZS30,

R&S®RT-ZS60

o o124 HUYA|EIAQ} Flat frequency S, &2 3 QmeA

= OHEE NS H&ohH| ZFSIHAM DUT 2315 2 Al
R&S®RT-ZD10, R&S®RT-ZD20, LICEH K| Z28 Y Z0)| tiet =2 S4 ZE HAHH|= ko]
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SPECIFICATIONS OF BASE UNIT

Vertical system
Input channels

Input impedance

Analog bandwidth (-3 dB)

Bandwidth limit filters

Analog bandwidth limits
Rise time/fall time

Input VSWR

Vertical resolution

Effective number of bits (ENOB) at 50 Q, 50 mV/div, 10 MHz input signal with 90% full scale (meas.)

Bandwidth
50 MHz
100 MHz
200 MHz
300 MHz
500 MHz
1GHz
2GHz
4 GHz
6 GHz

DC gain accuracy

Input coupling

Input sensitivity

34

at 50 Q input impedance
R&S®RTO6-BI0 option
R&SPRTO6-BI1 option
R&SPRTO6-B92 option
R&S®RTO6-BI3 option
R&S®RTO6-B94 option

R&S®RTO6-BI6 option

at 1 MQ inputimpedance

max. -1.5dB, min. -4 dB

4 channels

500 +25%
500 £ 1.5% (typ.),
1MQ % 1% || 15 pF (meas.)

= 600 MHz
= 1GHz
=2 GHz
= 3GHz
=4 GHz

> 6 GHz on 2 channels,
= 4 GHz on 4 channels

> 500 MHz (meas.)

brick wall (noise optimized),
Gaussian (step-response optimized)

200 MHz, 20 MHz

10% to 90 % at 50 Q, bandwidth limit Gaussian, except R&S®RTO6-B94 option brick wall (meas.)

R&S®RTO6-B90 option
R&S®RTO6-BI1 option
R&S®RTO6-B92 option
R&S®RTO6-BI3 option
R&S®RTO6-B94 option
R&SPRTO6-BI6 option

input frequency

< 2GHz
>2 GHz

input frequency
<2GHz
>2 GHzto < 4 GHz
>4 GHz

offset and position set to 0V, after self-alignment

at 50 Q, input sensitivity > 5 mV/div
at 50 Q, input sensitivity < 5 mV/div
at 1 MQ

at50 0

at1MQ

at50 Q

at 1 MQ

528 ps
319 ps
188 ps
135 ps
104 ps
77 ps

R&S®RTO6-BI0, R&SPRTO6-BI1, R&SPRTO6-BI2,
R&S®RTO6-BI3, R&S®RTO6-B94 options

1.25 (meas.)

1.4 (meas.)
R&S®RTO6-BI6 option
1.25 (meas.)

1.6 (meas.)

2.0 (meas.)

16 bit system architecture

ENOB
9.4

9

8.6
8.2
8.1
77
7.1

6

6.1

+1.5%

+2%

+2%

DC, GND

DC, AC (> 7 Hz), GND

1 mV/div to 1 V/div, entire analog bandwidth sup-
ported for all input sensitivities

1 mV/div to 10 V/div, entire analog bandwidth
supported for all input sensitivities



Vertical system
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 instrument bandwidth
at 50 Q (typ.) (bandwidth limit brick wall)

at50Q

at 1 MQ

at 1 MQ with R&S®RT-ZP10 passive probe

input sensitivity
>316 mV/divto < 1V/div
>100 mV/div to < 316 mV/div
1 mV/div to < 100 mV/div
input sensitivity
>3.16 V/divto < 10 V/div
>1V/divto < 3.16 V/div
>316 mV/div to < 1 V/div
>100 mV/div to < 316 mV/div
>31.6 mV/divto < 100 mV/div
1 mV/div to < 31.6 mV/div

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

input frequency within instrument bandwidth

< 2GHz
>2GHzto <4 GHz
>4 GHzto < 6 GHz

input sensitivity

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

5V (RMS)

150V (RMS), 200V (V.),
derates at 20 dB/decade to 5V (RMS) above
250 kHz

400V (RMS), 1650 V (Vp), 300V (RMS) CAT II
for derating and details see data sheet
R&S®RT-Zxx Standard Probes, PD 3607.3851.22

+5div

10V
*3V
+1v

+(115V - input sensitivity X 5div)
+100V

+(11.5V - input sensitivity X 5 div)
+10V

*(1.15V - input sensitivity X 5 div)
*1vV

£(0.35% X |net offset| +
2.5mV+0.1div X input sensitivity)
(net offset = offset - position X input sensitivity)

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

>60dB
>50dB
>40dB

R&S®RTO6-BI0 option  R&S®RTO6-BI1 option

0.06 mV 0.09 mV
0.07 mV 0.09 mV
0.10 mV 0.12mV
0.17mV 0.20 mV
0.32 mV 0.37mV
0.86 mV 0.93mV
1.60 mV 1.79 mV
2.87TmV 3.53mV
6.20 mV 8.76 mV
109 mv 17.2mv
R&SPRTO6-B92 option  R&S®RTO6-BI93 option
0.13mvV 0.18 mV
0.13mV 0.19 mV
0.16 mV 0.21mV
0.26 mV 0.33mV
0.49 mV 0.60 mV
1.18 mVv 1.49 mV
2.37mV 2.89 mVv
4.68 mV 5.95mV
12.1mv 153 mv
24.1 mV 29.7mV
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Vertical system

RMS noise floor at instrument bandwidth at 1 MQ
(meas.)

RMS noise floor for HD mode at 50 Q (meas.)

input sensitivity
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

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
5 V/div
10 V/div
bandwidth input sensitivity
1 mV/div
10 pv
31V
63 uV
92 v
140 v

10 MHz
100 MHz
500 MHz
1GHz

2 GHz

R&SPRTO6-BY4 option  R&S®RTO6-BI6 option

0.20 mV 0.30 mV
0.21 mV 0.30 mV
0.25mV 0.31 mV
0.38 mV 0.43 mV
0.67 mV 0.73mV
166 mv 1.73mV
3.23mV 3.26 mV
6.65mV 6.68 mV
17.1mV 17.3mV
342mV 34.5mV
0.13mV

0.13mV

0.17mV

0.26 mV

0.47 mV

1.15mV

2.30mV

4.70 mV

11.5mV

23.0 mV

46.0 mV

115mVv

230 mV

10 mV/div 100 mV/div
18 uv 150 pv
56 v 470 pv
110 pv 960 pV
170 pv 141 mv
220 v 1.78 mV

Horizontal system

Timebase range

Channel deskew
Reference position
Trigger offset range

Modes
Channel-to-channel skew
Timebase accuracy

Delta time accuracy

36

max.
min.

after delivery/calibration, at +23°C
during calibration interval

long-term stability (more than one year since
calibration)

corresponds to time error between two edges on
same acquisition and channel;

signal amplitude greater than 5 divisions, mea-
surement threshold set to 50 %, vertical gain

10 mV/div or greater;

rise time lower than four sample periods; wave-
form acquired in realtime mode

selectable between 25 ps/div.and 10 000 s/div,
time per div settable to any value within range

+100ns

0% to 100% of measurement display area
+(memory depth/current sampling rate)
-10000 s

normal, roll

<100 ps (meas.)

+10ppb

£100 ppb

£(50 +50 X years since calibration) ppb

£ (K/realtime sampling rate +
timebase accuracy X |reading|) (peak) (meas.)
where

K=0.15 (R&S®RTO6-B90 option
K =0.18 (R&S®RTO6-BI1 option
K=0.25 (R&S®RTO6-B92 option
K =0.37 (R&S®RTO6-BI93 option
K =0.43 (R&S®RTO6-B94 option
K =0.55 (R&S®RTO6-B96 option



Acquisition system

Realtime sampling rate

Realtime waveform acquisition rate

Memory depth?

Realtime digital filters

Decimation modes

Waveform arithmetic

Waveform streams per channel

Sampling modes

Interpolation modes
Ultra segmented mode

R&S®RTO6-BI0, R&SPRTO6-BI1, R&S®RTO6-BI2,
R&S®RTO6-BI3 options

R&SPRTO6-B94, R&S®RTO6-BI6 options

max.

standard

R&S®RTO6-B104 option

R&SPRTO6-B110 option

max. 10 Gsample/s on each channel

max. 10 Gsample/s on 4 channels,
max. 20 Gsample/s on 2 channels

> 1000000 waveforms/s

200 Mpoints on 4 channels,
400 Mpoints on 2 channels,
800 Mpoints on 1 channel

400 Mpoints on 4 channels,

800 Mpoints on 2 channels (restriction:

400 Mpoints on 2 channels when channel 1 and 2
or channel 3 and 4 are turned on),

800 Mpoints on 1 channel

1 Gpoints on 4 channels,

2 Gpoints on 2 channels (restriction:

1 Gpoints on 2 channels when channel 1 and 2 or
channel 3 and 4 are turned on),

2 Gpoints on 1 channel

selectable for the data acquisition and/or the trigger system

lowpass
sample
peak detect
high resolution
root mean square

off

envelope
average

sample
high resolution
root mean square

reset condition

realtime mode

interpolated time

cutoff frequency selectable from 100 kHz to ana-
log bandwidth

first sample in decimation interval

largest and smallest sample in decimation
interval

average value of samples in decimation interval

root of squared average of samples in decimation
interval

no arithmetic
envelope of acquired waveforms

average of acquired waveforms, max. average
depth depends on decimation mode?

max. 16 777215
max. 65535
max. 255

no reset (standard), reset by time, reset by num-
ber of processed waveforms

up to 3 with independent selection of decimation
mode and waveform arithmetic

max. sampling rate set by digitizer

enhancement of sampling resolution by
interpolation;
max. equivalent sampling rate is 4 Tsample/s

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

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

max. realtime waveform acquisition rate

min. blind time between consecutive
acquisitions

>2500000 waveforms/s

<300 ns

Differential signals

Calculation of differential and common mode signals from p part and n part connected to separate
input channels. The R&S®RTO64 digital trigger concept enables these signals to be used as a trigger

General description

Input channels

Differential signal

Common mode signal

Maximum number of outputs

input.

difference between two input channels

sum of two input channels

differential signals
common mode signals

channel 1, channel 2, channel 3, channel 4

channel 1 and channel 2, channel 3 and
channel 4
channel 1 and channel 2, channel 3 and
channel 4

N
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High definition mode

The high definition mode increases the numeric resolution of waveform signals with digital filtering
to reduce noise. The signals with increased numeric resolution are used as a triggering input thanks

General description

Numeric resolution

Realtime sampling rate

Input sensitivity

to the R&S®RTO64 digital trigger concept.

R&S®RTOB-BI0, R&S®RTOB-BI1, R&S®RTO6-BI2, R&S®PRTO6-BI3, R&S®RTO6-BI4, R&S®RTO6-BI6 op-

tions (4 channels)
bandwidth

10 kHz to 50 MHz
100 MHz

200 MHz

300 MHz

500 MHz

1GHz

bit resolution
16 bit
14 bit
13 bit
12 bit
12 bit
10 bit

R&S®RTO6-B94, R&S®RTO6-BI6 options (2 channels)

bandwidth

10 kHz to 200 MHz
300 MHz

500 MHz

1GHz

2 GHz

R&S®RTO6-B90, R&S®RTO6-B91, R&S®RTO6-BI2,
R&S®RTO6-BI3, R&SPRTO6-B94, R&SPRTO6-BI6
options (4 channels)

R&S®RTO6-B94, R&S®RTO6-BI6 options

(2 channels)

bit resolution
16 bit
12 bit
12 bit
11 bit
10 bit

max. 5 Gsample/s on each channel

max. 10 Gsample/s on each channel

input sensitivity range extends down to
500 pV/div;
500 pV/div is a magnification of 1 mV/div setting.

Trigger system

Sources

Sensitivity

Trigger jitter

Coupling mode

Sweep mode
Event rate
Trigger level
Trigger hysteresis

Holdoff range

Main trigger modes
Edge

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

standard

lowpass filter

max.
range
modes
sensitivity

time
events

channel 1, channel 2, channel 3, channel 4, invert-
ed channels, external trigger, differential, com-
mon mode

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

<1 ps (RMS) (meas.)

same as selected channel

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

auto, normal, single, n single

one event for every 400 ps time interval
£5div from center of screen

auto (standard) or manual

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

100 nsto 10 s, fixed and random
1 event to 2000000000 events

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

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

width
glitch width

100 ps to 1000 s

50 ps to 1000 s
(R&S®RTO6-B94, R&S®RTO6-BI6 options)



Trigger system
Width

Runt

Window

Timeout

Interval

Slew rate

Data2clock

Pattern

State

Serial pattern

TV/video

Advanced trigger modes
Zone trigger

Trigger qualification

triggers on positive or negative pulse of specified width; width can be shorter, longer, inside or out-
side the interval
pulse width 100 ps to 1000 s
50 psto 1000 s
(R&SPRTO6-B94, R&SPRTO6-BI6 options)
triggers on pulse of positive, negative or either polarity that crosses one threshold but fails to cross
a second threshold before recrossing the first one; runt pulse width can be arbitrary, shorter, longer,
inside or outside the interval
runt pulse width 100 ps to 1000 s
50 ps to 1000 s
(R&S®PRTO6-B94, R&SPRTO6-BI6 options)
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 100 ps to 1000 s
50 ps to 1000 s
(R&S®RTO6-B94, R&SPRTO6-BI6 options)
triggers when time between two consecutive edges of same slope (positive or negative) is shorter,
longer, inside or outside a specified range
interval time 100 ps to 1000 s
50 psto 1000 s
(R&SPRTO6-B94, R&SPRTO6-BI6 options)

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

toggle time 100 ps to 1000 s

50 ps to 1000 s

(R&S®PRTO6-B94, R&SPRTO6-BI6 options)
triggers on setup time and hold time violations between clock and data present on any two input
channels; users can specify monitored time interval ranging from -100 ns to 100 ns around a clock
edge and must be at least 100 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 serial data pattern up to 128 bit clocked by one input channel;
pattern bits may be high (H), low (L) or don’t care (X); clock edge slope may be positive, negative or
either; hardware CDR selectable as clock source (requires R&S®RTO6-K13 option)

max. data rate <2.50 Gbps

<5 Gbps

(R&S®RTO6-B94, R&S®RTO6-BI6 options)
triggers on baseband analog progressive and interlaced video signals including NTSC, PAL, PAL-M,
SECAM, EDTV and HDTV broadcast standards as well as custom bi-level and tri-level sync video
standards
all fields, odd fields, even fields, all lines, line

trigger modes number

triggers on user-defined zones drawn on the display
acquired waveforms (input channels), math

source waveforms

number of zones upto8

zone shapes rectangles, polygones

zone types must intersect, must not intersect

logical combination of zones of multiple sources
using Boolean expressions

compatible with the edge, glitch, width, runt, win-
dow, timeout, interval, slew rate, data2clock, pat-
tern, state, serial pattern, trigger qualification, and
sequence trigger modes

combination of zones

trigger compatibility

trigger events may be qualified by a logical combination of unused channels

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

qualifiable events el
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Trigger system

Sequence trigger (A/B/R trigger)

Serial bus trigger
NFC trigger

CDR trigger

External trigger input

Trigger out

il
o

40

21,
S0l E

*E 3, /e 4} B2
SE50psolstz &

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

Aevent

B event

R event

optional

any trigger mode

edge, glitch, width, runt, window, timeout, inter-
val, slew rate

edge, glitch, width, runt, window, timeout, inter-
val, slew rate

see dedicated triggering and decoding options

with R&S®RTO6-K11 option

triggers on clock signal recovered from the trigger source signal; phase of the trigger instant user-se-

lectable as fraction of bit period;
requires R&S®RTO6-K13 option

CDR configuration parameters

CDR bit rate range

R&S®RTO6-BI0, R&S®RTO6-BI1, R&S®RTO6-BI2,
R&S®RTO6-BI3 options

R&S®RTO6-B94, R&S®RTO6-BI6 options

input impedance
max. input voltage at 50 Q

max. input voltage at 1 MQ

trigger level
sensitivity
input frequency < 100 MHz
100 MHz <input frequency < 500 MHz

input coupling

trigger modes

functionality

output voltage

pulse width
pulse polarity
output delay
jitter

PLL order (first or second), nominal bit rate, loop
bandwidth, relative bandwidth, damping factor,
unit interval offset

200 kbps to 2.5 Gbps

200 kbps to 2.5 Gpbs standard,

400 kbps to 5.0 Gbps when operating at

20 Gsample/s realtime sampling rate?

50 Q (nom.) or 1 MQ (nom.) || 20 pF (meas.)
5.5V (peak)

30V (RMS)

derates at 20 dB/decade to 5V (RMS) above
25 MHz

5V

300mV (V)

PP
600 mV (V)
AC, DC (50 Q and 1 MQ), GND,
HF reject (attenuates > 50 kHz or > 50 MHz,
user-selectable),
LF reject (attenuates <5 kHz or <50 kHz,

user-selectable)
edge (rise or fall)

a pulse is generated for every acquisition trigger
event

0Vto5Vat high impedance;
0Vto2.5Vat50Q

selectable between 50 ns and 60 ms
low active or high active

depends on trigger settings

£600 ps (meas.)



RF characteristics*

Sensitivity/noise density

Noise figure

Signal-to-noise ratio

Absolute amplitude accuracy

Spurious-free dynamic range

Second harmonic distortion

Third harmonic distortion

at 1.001 GHz

(measurement of the power spectral density at
1.001 GHz at input sensitivity 1 mV/div, corre-
sponding to -36 dBm input range of the oscillo-
scope, using the FFT with center frequency 1.001
GHz, span 500 kHz, RBW 3 kHz)

at 100 kHz

(measurement of the power spectral density at
100 kHz at input sensitivity 1 mV/div, correspond-
ing to -36 dBm input range of the oscilloscope,
using the FFT with center frequency 100 kHz, span
20 kHz, RBW 200 Hz)

at 1.001 GHz

(calculated based on the noise density above)

at 100 kHz (calculated based on the noise density
above)

measured for an input carrier with frequency

1 GHz and level 0 dBm at input sensitivity 70 mV/
div, corresponding to 0 dBm input range of the
oscilloscope, using the FFT with center frequency
1 GHz, span 100 MHz, RBW 400 Hz at +20 MHz
from the center frequency

0Hzto5GHz

measured for an input carrier with frequency
950 MHz and level 0 dBm at input sensitivity

70 mV/div, corresponding to 0 dBm input range
of the oscilloscope, using the FFT with center fre-
quency 2 GHz, span 4 GHz, RBW 100 kHz

measured for an input carrier with frequency
950 MHz and level 0 dBm at input sensitivity

70 mV/div, corresponding to 0 dBm input range
of the oscilloscope, using the FFT with center fre-
quency 950 MHz, span 4 GHz, RBW 100 kHz

measured for an input carrier with frequency
950 MHz and level 0 dBm at input sensitivity

70 mV/div, corresponding to 0 dBm input range
of the oscilloscope, using the FFT with center fre-
quency 950 MHz, span 4 GHz, RBW 100 kHz

-159 dBm (1 Hz) (meas.)

-156 dBm (1 Hz) (meas.)

15 dB (meas.)

18 dB (meas.)

112 dB (meas.)

+1dB(meas.)

68 dBc (meas.)

-49 dBc (meas.)

-44 dBc (meas.)

Waveform measurements

General features

4 EI|E RF Characteristic2 R&S®RT06-B96 40| M

g

=

il

measurement panels

gate

reference levels

statistics

track

long-term analysis

histogram

limit check

6GHz CH F0l| chs X5 & Zatduch

up to 8 measurement panels;

each panel may contain any number of automatic
measurements of the same category

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, RMS and measurement count for each
automatic measurement

measurement results displayed as continuous
trace that is time-correlated to the measurement
source

history of selected measurements as trace against
count index

available for the main measurement of each mea-
surement panel; automatic or manual selection
of bin number and scale;

counters for measurements under, within and
over the histogram range

measurements tested against user-defined mar-
gins and limits;

pass or fail conditions may launch automatic re-
sponse: acquisition stop, beep, print and save
waveform
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Waveform measurements

Measurement category

Cursors

Histogram

amplitude and time

eye diagram

spectrum

jitter

setup

target

operating mode

source

mode

automatic measurements

amplitude, high, low, maximum, minimum, peak-
to-peak, mean, RMS, sigma, overshoot, area, rise
time, fall time, positive width, negative width,
period, frequency, duty cycle, delay, phase, burst
width, pulse count, positive switching, negative
switching, cycle area, cycle mean, cycle RMS,
cycle sigma, setup/hold time, setup/hold ratio,
pulse train, slew rate rising, slew rate falling, DC
voltmeter (requires Rohde & Schwarz active probe
with R&S®ProbeMeter function)

extinction ratio, eye height, eye width, eye top,
eye base, Q factor, S/N ratio, duty cycle distortion,
eye rise time, eye fall time, eye bit rate, eye ampli-
tude, jitter (peak-to-peak, 6-sigma, RMS)

channel power, bandwidth, occupied bandwidth,
harmonic search, total harmonic distortion THD
in dB and % using power values, total harmonic
distortion variants THD,, THD  and THD, using
voltage, overall voltage and overall voltage root
means square, peak list (THD,, THD , THD, and
peak list require R&S®RTO6-K37 option)

cycle-to-cycle jitter, N-cycle jitter, cycle-to-cycle
width, cycle-to-cycle duty cycle, time-interval
error, data rate, unit interval, skew delay, skew
phase; requires R&S®RTO6-K12 option

up to 4 cursor sets on screen, each set consisting
of two horizontal and two vertical cursors

acquired waveforms (input channels), math wave-
forms, reference waveforms, track waveforms, XY
diagrams

vertical measurements, horizontal measurements
or both; vertical cursors either set manually or
locked to waveform

acquired waveform (input channels), math wave-
form, reference waveform

vertical (for timing statistics), horizontal (for am-
plitude statistics)

waveform count, waveform samples, histogram
samples, histogram peak, peak value, maximum,
minimum, median, range, mean, sigma, mean =+
1,2 and 3 sigma, marker % probability

Mask testing

Test definition

Mask definition with segments

Mask definition with tolerance tube

42

number of masks
source

fail condition

fail tolerance

test rate

action on error

save/load to file

number of independent segments

segment definition

segmentinput
input signal

definition of tolerance tube

up to 8 simultaneously

acquired waveforms (input channels), math
waveforms

sample hit or waveform hit

minimum number of fail events for test fail in
range from 0 to 4000000000

up to 600000 waveforms/s

acquisition stop, beep, print and save waveform
test and mask settings (.xml format)

upto8

array of points and connecting rule (upper, lower,
inner) define segment region

point and click on touchscreen, editable list
acquired waveform

horizontal width, vertical width, vertical stretch,
vertical position



Mask testing

Mask definition with eye mask assistant
(requires R&S®RTO6-K12 option)

Result statistics

Visualization options

primary mask shape

type diamond, square, hexagon, octagon

dimensions main and secondary height, main and secondary
width, depending on selected shape

position vertical offset, horizontal offset

secondary mask shapes
locations any combination of left, right, top, bottom
horizontal and vertical offset with respect to cen-

position ter of primary mask shape
completed acquisitions, remaining acquisitions,
category state, sample hits, mask hits, fail rate, test result
(pass or fail)
waveform style vectors, dots

hits (on/off), highlight persistence (50 ms to 50 s
orinfinite), waveform color (default: red)
configurable colors for mask without violation
(default: translucent gray), mask with violation
(default: translucent red), mask with contact (de-
fault: translucent pale red)

violation highlighting

mask colors

Waveform math
General features

Algebraic expressions

Optimized math

Spectrum analysis

number of math waveforms upto8
number of reference waveforms upto4

user-selectable average or envelope of consecu-

waveform arithmetic .
tive waveforms
user may define complex mathematical expressions involving waveforms and measurement results

add, subtract, multiply, divide, absolute value,
square, square root, integrate, differentiate, exp,

math functions log,,, log,, log,, rescale, sin, cos, tan, arcsin,
arccos, arctan, sinh, cosh, tanh, autocorrelation,
crosscorrelation

logical operators not, and, nand, or, nor, xor, nxor

relational operators Booleanresultof =, #,> <, <, >

spectral magnitude and phase, real and imagi-

nary spectra, group delay

digital filter lowpass, highpass

frequency domain

CDR transform;

requires R&S®RTO6-K12 option

add, subtract, multiply, invert, absolute value,
operators differentiate, log,,, log,, log,, rescale, FIR, FFT
magnitude

special functions

FFT magnitude spectrum

center frequency, frequency span, frame over-
lap, frame window (rectangular, Hamming, Hann,
Blackman, Gaussian, Flattop, Kaiser Bessel), user-
selectable spectrum averaging, RMS, envelope,
max. hold and min. hold (max. hold and min. hold
require R&S®RTO6-K37 option)

max. realtime waveform acquisition rate > 1000 waveforms/s

setup parameters

Search and mark function

General description

Basic setup

scans acquired waveforms for occurrence of a user-defined set of events and highlights each
occurrence

all physical input channels, math waveforms, ref-

source
erence waveforms

up to 8, where each panel may manage multiple

search panels
event searches

search mode manually triggered or continuous
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Search and mark function

Search oscilloscope
Result visualization

search conditions

edge, glitch, width, runt, window, timeout, inter-

supported events val, slew rate, data2clock, state

event configuration identical to corresponding trigger event
event selection single or multiple events on same source
mode current waveform, gated time interval
table

sort mode horizontal position or vertical value

max. result count specifies max. table size
zoom window centered on highlighted event

Display characteristics

Diagram types

Display interface configuration

Signalicon

Toolbar

Upper menu

Main menu
Axis label
Diagram label
Diagram layout
Persistence

Zoom

Signal colors

Yt, XY, spectrum, long-term measurement, spectrogram (spectrogram requires R&S®RTO6-K37 option)

display area can be split up into separate diagram areas by dragging and dropping signal icons;
each diagram area can hold any number of signals;

diagram areas may be stacked on top of each other and later accessed via the dynamic tab menu
each active waveform is represented by a separate signal icon on the signal bar;

the signalicon displays individual vertical and acquisition settings;

a waveform can be minimized to signal icon to appears as a realtime preview in miniature;
measurement results may also be minimized to a signal icon

quick access to 28 important tools;

directly set most common parameters in a simple menu and access to more detailed parameters in
main menu;

user-defined selection of tools in toolbar

displays trigger, horizontal and acquisition settings;

quick access to settings

provides access to all instruments settings in compact menu

X-axis ticks and Y-axis ticks labeled with tick value and physical unit

diagrams may be individually labeled with a descriptive user-defined name

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

50 ms to 50 s, or infinite

user-defined zoom window provides vertical and horizontal zoom;

each diagram area supports multiple zoom windows;

touchscreen interface simplifies resize and drag operations on zoom window

predefined or user-defined color tables for persistence display

Input and output
Front
Channelinputs

Auxiliary output

Probe compensation output

Ground jack

USB interface

Rear

External trigger input
Trigger out

USB interface
LAN interface
External monitor interface

GPIB interface

BNC-compatible, for details see vertical system

auto-detection of passive probes,

P9 riteaee Rohde&Schwarz active probe interface

SMA connector, for future use

- rectangle,V,,,=0V,V, =1V
sl slralze amplitude 1OV (Vpp) =+ é%
frequency 1kHz £ 1%
impedance nom. 50 Q

connected to ground
2 ports, type A plug, version 2.0

BNC, for details see trigger system

BNC, for details see trigger system

2 ports, type A plug and

1 port, type B plug, version 3.1 Gen 1

RJ-45 connector, supports 10/100/1000BASE-T
HDMI 2.0 and DisplayPort++ 1.3, output of oscillo-
scope display or extended desktop display

see R&S®RTO6-B10 option



Input and output

Reference input connector
impedance
input frequency range
sensitivity

Reference output connector

impedance
output signal with internal reference

output signal with external reference
Security slot

BNC female

50 Q (nom.)

1 MHz to 20 MHz, in 1 MHz steps

= 0dBminto50Q, = 8 dBm at 1 MHz
BNC female

50 Q (nom.)

10 MHz (specified in timebase accuracy),
7dBm (nom.)

none

for standard Kensington style lock

General data
Display type
resolution
Operating system
Temperature
Temperature loading operating temperature range

storage temperature range

Temperature loading

Climatic loading

Altitude

Operating

Nonoperating
Mechanical resistance

Vibration sinusoidal
random

Shock

EMC

RF emission

Immunity

Certifications

9 5mv/divel 3 A= 7|F, t1div O|L{C] =0|= 80| EA|E|= BRE HIAE 7|FE(Test Criteria) 2 2 HE7|LICH

15.6" LC TFT color display with capacitive
touchscreen

1920 X 1080 pixel (full HD)
Windows 10 64 bit

0°Cto+45°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/+40°C at 85% relative humidity cyclic,
in line with IEC60068-2-30
+30°C/+40°C/+45°C at 95/75/45%,

in line with MIL-PRF-28800F section 4.5.5.1.1.2
class 3 tailored to +45°C for operation

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

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

0.5 g from 55 Hz to 150 Hz,

in line with EN60068-2-6

5Hzto 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, pro-
cedure

30 g functional shock, halfsine, duration 11 ms,

in line with MIL-PRF-28800F section 4.5.5.4.1

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

instrument complies with EN55011, EN 61326-1
and EN61326-2-1 class A emission requirements
and is suitable for use in industrial environments
in line with IEC/EN 61326-1 table 2, immunity test
requirements for industrial environment?

VDE, CSA, KC

us?
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General data

Calibration interval
Power supply

AC supply

Power consumption
Safety

Mechanical data
Dimensions WXHXD
Weight without options, nominal

46

1year

100V to 240V at 50 Hz to 60 Hz and 400 Hz,
max.5.5At0 2.3 A,
in line with MIL-PRF 28800F section 3.5

max. 450 W

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

450 mm X 315 mm X 204 mm
10.7 kg



ORDERING INFORMATION

Designation el JOrderNo. | | |

Step 1: base instrument

4 channel oscilloscope

R&SPRTO64

Step 2: choose one bandwidth option (mandatory)

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

Step 3: choose your hardware options
Mixed-signal option 400 MHz, 16 digital channels
Digital extension port (required for R&S®RT-ZVC)
Arbitrary waveform generator

Memory upgrade, 400 Mpoints per channel
Memory upgrade, 1 Gpoints per channel
Differential pulse source 16 GHz

GPIB interface

Replacement solid state disk

R&S®RTO6-B90
R&S®RTO6-BI1
R&S®RTO6-B92
R&S®RTO6-BI3
R&S®RTO6-B94
R&S®PRTO6-BI6

R&S®RTO6-B1
R&S®RTO6-B1E
R&S®RTO6-B6
R&S®RTO6-B104
R&S®RTO6-B110
R&SPRTO6-B7
R&S®RTO6-B10
R&S®RTO6-B19

1802.0001.04

1802.0182.02
1802.0199.02
1802.0201.02
1802.0218.02
1802.0224.02
1802.0230.02

1801.6741.02
1801.6735.02
1801.6758.02
1801.6793.02
1801.6806.04
1801.6764.02
1801.6770.02
1801.6787.02

Step 4: choose serial trigger and decode software options

Bus analysis

Low speed serial buses
Automotive protocols

Aerospace protocols
Ethernet protocols

MIPI RFFE

Automotive Ethernet

USB protocols

MIPI M-PHY, D-PHY

PCl Express

Trigger and decode bundle

R&S®RTO6-K500
R&S®RTO6-K510

R&SPRTO6-K520

R&S®PRTO6-K530
R&S®RTO6-K540
R&S®RTO6-K550
R&S®RTO6-K560

R&S®RTO6-K570

R&S®RTO6-K580
R&S®PRTO6-K590

R&SPRTO6-TDBDL

Step 5: general analysis software options

1/Q software interface

Jitter analysis

Clock data recovery

Power analysis
Spectrum analysis

User-defined math with Python
Deembedding base option
Embedding and equalization

TDR/TDT analysis

Advanced jitter analysis
Advanced noise analysis

PAM-N analysis

Advanced eye analysis

R&S®RTO6-K11
R&S®RTO6-K12
R&S®RTO6-K13
R&S®RTO6-K31
R&S®RTO6-K37
R&SPRTO6-K39
R&S®RTO6-K121
R&S®RTO6-K126
R&S®RTO6-K130
R&S®RTO6-K133
R&S®RTO6-K134
R&SPRTO6-K135
R&SPRTO6-K136

1801.6864.02
1801.7019.02

1801.7025.02

1801.7031.02
1801.7048.02
1801.7054.02
1801.7060.02

1801.7077.02

1801.7083.02
1801.7090.02

1801.7725.02

1801.6812.02
1801.6829.02
1801.6835.02
1801.6858.02
1801.6870.02
1803.6778.02
1801.6887.02
1801.8109.02
1801.6893.02
1801.6906.02
1801.7677.02
1801.8050.02
1801.8080.02

Included protocols

[2C/SPI/RS-232/UART/I?S/LJ/RJ/TDM/Manchester/NRZ

CAN/LIN incl. CAN-dbc file import/CAN FD, FlexRay™ incl.
Fibex file import/SENT/CXPI

MIL-STD-1553/ARINC429/SpaceWire
10BASE-T/100BASE-TX/MDIO

MIPI RFFE

IEEE 100BASE-T1/IEEE 1000BASE-T1

USB 1.0/1.1/USB 2.0/HSIC/USB 3.1 Gen 1,
USB Power Delivery (USB-PD)/USB SSIC

MIPI D-PHY/M-PHY/UniPro/Decoding for DSI und CSI-2
8b10b (up to 6.25 Gbit/s)/PCl Express Revision 1.x/2.x

R&S®RTO6-K500/-K510/-K520/-K530/-K540/-K550/-K560/
-K570/-K580/-K590
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Designation et fOrderNo. | | |

Step 6: choose compliance test software options Test fixture set

USB 2.0 compliance test R&S®RTO6-K21 1801.6912.02 R&S®RT-ZF1
Ethernet compliance test (10/100/1000BASE-T/EE) R&S®RTO6-K22 1801.6929.02 R&S®RT-ZF2
Ethernet compliance test (2.5/5/10GBASE-T) R&S®RTO6-K23 1801.6935.02 R&S®RT-ZF2

R&S®RT-ZF8, R&S®RT-ZFTA or

@ .
R&SPRTO6-K24  1801.6941.02 RRSPRT-ZF2, R&SPRT-ZF3

IEEE 100BASE-T1 compliance test

MIPI D-PHY compliance test
MIPI D-PHY 2.5 compliance test
PCl Express 1.1/2.0 compliance test

R&S®RTOB-K26
R&S®RTOB-K27
R&S®RTO6-K81

1801.6958.02 -

1803.6578.02
1801.6964.02

R&SPRT-ZF8, R&S®RT-ZF7A or

® -
R&S®RTO6-K87 1801.6970.02 R&SPRT-ZF2. R&SCRT-ZF6

IEEE 1000BASE-T1 compliance test

Ethernet compliance test (MGBASE-T1) R&S®RTO6-K88 1801.7890.02

R&S®RT-ZF7A, R&S®RT-ZFTP or

@ -
R&S®RTO6-K89 1801.6987.02 R&S®RT-ZF8

IEEE 10BASE-T1 compliance test

DDR3/DDR3L/LPDDR3 signal integrity debug and

compliance test

R&SPRTO6-K91

1801.6993.02

eMMC compliance test R&SPRTO6-K92 1801.7160.02 -

R&S®ScopeSuite automation R&S®RTO6-K99 1326.4419.02 -

Step 7: choose signal analysis software and options Waveform mode 1/Q mode?
Baseband 1/Q analysis R&S®VSE . .

Pulse measurements R&S®VSE-K6 1320.7516.03 . .

Multichannel pulse analysis

Modulation analysis of AM/FM/PM modulated

R&S®VSE-K6a

1345.1286.03

. . R&S®VSE-KT 1320.7539.02 . [

single carriers
® ®

Bluetooth® BR/EDR and Bluetooth® Low Energy R&SCVSE-KS 1345.1970.02 . .
measurements
GSM/EDGE/EDGE Evolution signal analysis R&S®VSE-K10 1320.7574.03 .
Transient analysis R&S®VSE-K60 1320.7868.03 . .
Analysis of digitally modulated signals R&S®VSE-K70 1320.7522.02 . .
3GPP WCDMA uplink and downlink signal ®
analysis,including HSDPA, HSUPA and HSPA+ RESHVSE-KT2 1320.7580.02 ¢
WLAN signal analysis, in line with the ®
WLAN IEEE802.11a/b/g/n/p/ac/ax standards SR BEPED, ¢
Analyas of user-defined OFDM and OFDMA R&SPVSE-KI6 1320.7922.03 . .
signals
LTE and LTE advanced signal analysis R&S®VSE-K100 1320.7545.02 .
LTE and LTE advanced signal analysis R&SPVSE-K102 1320.7551.03 .
LTE and LTE advanced signal analysis R&S®VSE-K104 1320.7568.02 .
LTE narrowband loT analysis R&S®VSE-K106 1320.7900.03 .
5G signal analysis R&S®VSE-K144 1309.9574.03 .

5G NR MIMO downlink signal analysis
3GPP 5G NR Release 16 extension

for uplink/downlink

HRP UWB =X

3GPP 5G NR Release 17 extension

for uplink/downlink

R&S®VSE-K146
R&S®VSE-K148
R&S®VSE-K149

R&SCVSE-K171

1345.1305.02
1345.1392.02
1345.1463.02

1345.1663.02

O-RAN measurements R&S®VSE-K175 1350.7020.02 °
OneWeb reverse link R&S®VSE-K201 1345.2018.02 . °
Software maintenance R&S®VSE-SWM 1320.7622.81

U R&SPRTO-K11 &

HDMI, HDMI High-Definition Multimedia Interface % HDMI 2 1= 0= 3! 7|E} Z7}0ilA HDMI Licensing, LLCS| &
Bluetooth® ?|= 032t 2 1= Bluetooth SIG, Inc.2] S5 #HO0|H, 2O #HI2 X = 2t0[¢A Stof| sie 012 S AHE3dt AELICE
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Step 8: choose probes and accessories
Standard accessories: 4 X R&S®RT-ZP10 passive probe, quick start guide, power cord, accessories bag
Additional probes: See probes and accessories for Rohde & Schwarz oscilloscopes (PD 3606.8866.12)

Precision BNC to SMA adapter R&SPRT-ZA16 1320.7074.02
Eleifgt—ﬁricniqsion and low-loss matched cable pair, R&SPRT-ZAL7 1337.8991.02
Front cover R&S®RTO6-Z1 1801.6641.02
Carrying case R&S®RTO6-Z3 1801.6658.02
Transit case R&SPRTO6-Z4 1801.6712.02
19" rackmount kit R&S®ZZA-RTO6 1801.6729.02

A, OC| AL, H

MH|A I Ak &8 MH|A I Ao 058

QEE W MH[A w2t

H|E 2

[T 518 7HX| 712k M= 7hs Y

=

A[C 5 7ER] 7|2 = Iks Y HE MH|AHIE HE

A= 8%, 772 2HrHIEE SYAR A0 2o|sFA17] HHELICH

B

R&S®InstrumentManager= #5te| 2H|HIER £F A2 |2
HH|E 22[St= 7HEr ADPESH S QLT
SESHIMEZS W 7| 222 MH|A of|2FO]

< ZHHSHE LT

—
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QAZRATFD TEZEZ|Q

[ |R&S®RTH1000 R&S®RTC1000 R&SPRTB2000

Vertical system
Bandwidth?
Number of channels

Vertical 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

MSO(Mixed Signal Option)
Number of digital channels?
Analysis

Mask test

Mathematics

Serial protocols triggering and
decoding?

Applications 2

Compliance testing %
Display and operation

Size and resolution

General data

Dimensions in mm
(WX H X D)

Weightin kg

Battery

vogasole Jts.

50

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

8

tolerance mask

elementary

’C, 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

ImVtol0V

1; 2 (2 channels interleaved)

1 Mpoints; 2 Mpoints

10000

analog

tolerance mask

elementary

°C, 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

° & = T m—_ 6,60 Ou6

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 segment-
ed 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

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

10.1" touchscreen,
1280 X 800 pixel

390 X 220 X 152

2.5
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100/200/350/500 MHz/1 GHz
2/4

10 bit; 16 bit

500 pV to 10V
500 uVto 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, 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
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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

advanced (formula editor)

°C, SPI, UART/RS-232/RS-422/
RS-485, CAN, CAN FD,
CAN XL, LIN, SPMI, 10BASE-T1S

power, digital voltmeter (DVM),
frequency response analysis

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

414 X 279 X 162

- u 2 e 5
_ MXO 4 MXO 5/MXO 5C R&SPRTO6

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

12 bit; 18 bit

500 pV to 10V
500 pVto 1V

5o0n 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

digital

0.0001 div, across full bandwidth,
user controllable

16

advanced (formula editor)

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

CAN XL, LIN, SPMI, 10BASE-T1S,
100BASE-T1

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 uVto 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,
12S, 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
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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, 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
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Rohde &Schwarz training
www.training.rohde-schwarz.com

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