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oot M E'”On_l% %’E‘GMI )g_g T %ﬁu |-——|'. R&SCRTP= & ELI DC offset compensation
Hids 2ol M el S-m2t0|Ef okt ofZ2t0| X0l A H & on on
A+E HIECZ FIR BEHE X2 = A MefL|Ch

Source Nominal bit rate

Diff1 5 GBaud Vertical

O|ZI2}0| X (TXFFE): Z2|HAM 171, ZAEFHAM 27H —_— m —_— [ S il) >
gl QA X|Tf 574 EMB X:X
ol-EuEI.olx-I TxFFE Embedding Equalization

,_.

=

Hu

o
1

= FIh=7t 2|0 67121 CTLE
2.%40| Z[CH 4071l FFE
3.240| %[t 5742l DFE

Response curves (with Degfiibedding)  *

Embedding Equalization

Setup Lane 1 Lane 2 lane 3 Lane 4 Setup
Enable

. CTE

Components on

Effective bandwidth Delay compensation FFE
Cascade
GHz on

Response Meas setup definition

Magnitude ~ Phase  Group delay

.
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N1 I Y ES

2=t 7|2 X|E Y4 7|s

R&SORTP-K12 M E AHESHH R&S®RTP LA 2 AT IO A Tt
Aot 712 X BM 7|52 A8Y & UGLICH 25 2 (o]

B M= E XIH 2M517] flsi M= Xt cycle-to-cycle XIE &
TIE(Time Interval Error) X|&f ZH0| LT M= Of F7¢
HHE 2elottid Eoll M| ER-E, FFT on Trackah 22

XE & L0|= £F 7|5

R&S®RTP-K134 &M
R&S®RTP-K133 &M
R&S®RTP-K12 &M

cycle-to-cycle jitter

TJ (meas.)
TJ (at BER)
RJ

RJ+OBUJ

TN (meas.)

EH (at BER)
RN RN + OBUN
DN

Ut 75

7t £2 AIBY 4 YSLICE R4 2HI2 cycleto-cycle TIEL Period o eievidt [T
£ EHO| FFT M2 M8t =ele o~ Q&L Frequency cycle-cycle duty DDJ LD
Setup
Setup/hold time cycle = PN
cet P hold rati time interval error DCD DDN + PN
etup/hold ratio i rate PJ OBUN
unit interval DDJ + PJ OBUN (89)
skew delay OBUJ
skew phase OBUJ (89)

KB & O0|= Z5HE 0|8t o} A|AH 2Y T
&4 QIE{T0| A2 i XIE 9 O|X HES XtH3l eoisto; [N

KB Sl 0| = Ot S mofotl @79 22 OIS AEeLICh |

R&SPRTP-K133 % R&SRTP-K134 S412 XIE 9 0| =S # [N

B (RJ/RN) 2 TIO|Ef Z4(DDJ/DDN) &2, F7|(PJ/PN) =

7|E} A%t H|ARH M2 (0OBUJ/OBUN)2 2 2alietL|Ch 20|+t
EXO| B YU2[FEO2 AH SEZ A MBI, Deterministic o,
transmission systemo| S 2hF S| EABFE 4 Q&L
AEXE MTHEOZ B2 Mo AFANME Hetot 5 Aut

£ A2 2 UHLICE L3 R&SORTP-K133 %! R&SCRTP-K134
EZMOE Synthetic EYE diagram& X745t HEiot 420

Component selection

Select jitter components

7y 7l 4

7 Taa
TIGBER RJ + (0)BU)

va
m
n

)
D1 (55)

Diagram settings  *

Va s
CH3t BER bathtub 2 A1 /A O TA|SH] FBHE A| A =t EEEEm
T}O| R A S morst & QIAL|CH S|AE 12 E2f gl AT E
2ol JiE KB 3 LO|X MBS FAISH XASH iE 2M2
Tes s HEHC S e S e e,
A XIOl|AH S BHH S oF Y
st Qs HESS X
S%tL|Ct

> % Trigger Horizontal
Edge OV Auto  Tps/
Zone.. 172 o Stop 0s

Acquisition
mple

ladil

Help

B Q N

Preset

XX "y

Mask

&

Histogr.. Measure  FFT

N

40 GSay

Zoom  Cursor 400 kpts

Diagram11: TIHi1,DJHi1,DDJH1,PIHi1,RIOBUIHiT X Diagram10: TNHi1,DNHi1,DDNHi1,PNHiT,RNOBUNHi1 X

TJ,DJ, DDJ, RJ,PJ DN, DDN, RN, PN

Diagram7: TNTr1 X

AR

—
DJ&DNQ]
“synthetic EVe
8 Gbps PCle Gen3 &l 2| 5|AE
J8 AHER™ Synthetic EYE %
BER bathtub 40| A% S,
i KB & 0| = HE2S EAL|CH

dBs Scale: 1.18 dBV. src
DIFF1 src: DIFF1

DIFF1 St DIFF1 St DIFF1 src:
Tref: SW CDR 1 Tref: SW CDR 1 Tref:  SW CDR 1
Comp: BER for DDJ + P Comp: BER for DD + P Comp: BER for DDN + |

DIFF1
Tref: SW CDR 1
Comp: BER for DDN +

SW CDR 1 Tref: SWCDR1
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MH 7Hs5%t 16 Gbps St=E90 8 CDRZE X|Yst=
HAXO| HA

- =1

R&SORTPEHC| 117t HW-CDR(Hardware Implemented
Clock Data Recovery)= UHICIE 221 AZ2[Y T|O[E| AE

22 H|E T2 T8 o QUGLICH YEHHIE 80| E(21
kbps ~ 16 Gbps), 25 CHHZ ACHN CfHAZES St 4 9l
|_||:|. R&S®RTPO| O|.Eg>4|o.| CDRO o|34 Alg EE|JIE§ o:{A
OZ ZMILICH 5t=9 0] CDRE| EtJUARMI S J|Z=O 2 Z|CH
4719| OfO| CO|{ O E A Abeh &~ QU&L|CE 7|&2] 0t0] C}O|
HOHe SHZ| - AZTEY 0] CDR 7SS AHRSHY| )
20| B2 A0 225 IvE 2 2/ S m{Oict PLL Settling
Timeg LR 2 ghL|Ch

2l M Al 2B o+ AFLICE U5 ofo] 240fl= F 7HX| &

, =, £|tl 8 Gbps HW-CDR H|0|Ef 20| E2| R&SPRTP-K136
16 GbpsZ XSt R&SCRTP-K137S AFSE 2 QU LICH

HOrm oo

xS ofo| He| 1F MY
RE EHOR 13 ofo| BAIS 7HEh A
ol St =014 157HK] Z5/2

o, A EAIS 2 7|2 X U5

= AL o
AX S|AET
A

|2,

ZEH ofA3 2lo|E82|
EFSIAETYN BF OFAT HAE 7|52 AFSSI0 37t &2
AJIO )\oH0|' A OlAL—“:f EI’.I—X—I |:||.AZ| EﬂJ\E Ef0|*=|E-|E|O1|A‘|
USB, PCI Express, SATA 52| & TZE0f| Chs AtH Mol &l s
g OtAT S MEHSHYA| 2.

OfA 3 HAE QFE M2 A XA}

= Of0| ZMC| EYE Stripe 7|s& AFESH0] It L OrA S |
AE Q20| MMHEE ZAFLICH EYE Stripe= IHE0f| A O
A3 HAE @Utg 212 OFAZBILICE Zoom CouplingS &4
olstH @F AFYO| A X HA|E 22 ALEXIVF OFA S 2fEh

S 7 EruE 4 AssLict.

16

E20{ COREIO|Y HEE &= mtdat e Mget Chs 2%
o

Hardware CDR

Source Serfal stan
Custom

Data level

Sampling time

500 mUI

1 Gbps Estimate bit rate

Rel. bandwidth

599.88 kHz

R&S®RTPO| MA 7Hs38t HW-CDRS H|0|E Of
ol 2Mg 2ldl jcIEH 16 Gbps°| Gjo|E 20| E
X[ &gt

Measurements

8l ... et e o8 o an o=
" V' Horizontal

Trigger

EVE Stripe 7158 AFS I DLAT B AE @ F ot 22 Ik LY 91X
o 4 gt

EFAl
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|1 4% 9| PAM-N 24

-*'l I:H PAM’S E‘"% xl_?__l Signal Configuration
R&S®RTP-K135 PAM-N 24 SMO 2 %|C PAM-8 2| -77}X] Al — e e
= ZHE 4 QUELICL O] SMS E¢l R&SORTP QA ZA R

[m}

o DF OF0| Cho|of IR, KIE B L0jx 24 S U vt [N

10/50/90

PAM- N = }H O| 7 |' s _6|'|-—| EI’. Advanced Middle ref. level Upper ref. level

Save / Recall

Preset

AFE0| ZHH?! Signal configurators Sdff QIE{HO|A EES et gt oot et e
MEISHA| 2. Signal configuratordl M MS&= 1a & 4 2 s (s 0
HOoz D= PAM 2| 5! Mojof cieh A= 2t 7| & 2E e T sy tsesimy oomv Lower re.level 0w
AMEX RHEHCE FOlY £ UAELILH ; oo | 67 ] 2

Signal configurator: Z[Ci PAM-8 2|22 PAM Al 0f| Tt Mz 2| 8! 7]
F oels etHEstA e

EX PAM |20j| CHst X|E{ 8! 0| = £35}
R&S®RTP-K135 PAM S Q&2 7} X|H 3! l0|= 2410] 7ts |-
SHEILICEH PAMO| EA3HEl SW-CDRE CIkSH PAM Al LA Q =

20| CHSH X|Ef 9 0| B2 X|TIL|TH AFRAF "ol 7|F,

PAM Results: litter

o Preset configuration: Active components:
MZE 24 8l Target PAM 2| Ho|E I8, M8 X|Ef 2 LO|= R —
ode Num. Results Histogram Track
AEAES M2t 4 LiCh e
serdefing @ 12 of 13 numerical results are activated.
Component Component Base Target _ Transitic
TI@BER DDJ 0 1 Rising
DDJ 1 2 Rising
TIELER DDJ 2 3 Rising
Rl + (0)BUI DDJ 0 1 Falling
T DDJ 1 2 Falling
nk=x-" ol_ol E'_A‘l ol HW_CDR DDJ 2 3 Falling
me =X RI+(0)BUI - O 1 Rising
R&SCRTP= 2t A& &5 3.8 GBd/s8l PAM S E X|RSH= . RI+(OBU -1 -2 Rising
e 2 3 isi
172 HW-CDRZ 2t0|E£ 0t0] E4{0] 7+seLIth PAM 54 5 BB -2 -2 e
O Z4ot=™ PAM-N 00| OrA 3 B|AE Bl Ot0] ZF2 HE . ,
S =
o o AGLICE 24249f ofo] ZFof gt 7HE Xl To] 2 & e E—
otol s Fold 4 ASLILE. &H| oto] to|o{adS 0|

Two or more identical
g wf A otol(whole eye), E& 010|(specific eye), A& 0}0] ©

(selected eye) HE 2= SOl|lA MEHS 5= QELICE

Diagram1: C1,C3,DIFF1 %

v T

Specific Eye: Eye2 X

B

£% ofo| e ot
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S ESCi0|HA HAE

R&S®ScopeSuiteE 0|8%t 42 74 % XI5 22|
R&S®ScopeSuite= R&SCPRTP QA ZRAT I L= HE O
Windows PCOllA & lidt= HEEM0|UA HAE AT E0Y
L|Ct. O] AT EQ|0{= R&SCRTPE| ZH MEHD HAE A|FHA
£ MOt ALEXIOIA MEHE A HIAES| Ma WS oLy
SfLICh o|O|X| 7t I et XtAsh X|&of| et @A2ART o

4+ QUBLICE ASX} ClOJE] B AE MY 8%, 5% 2|EES
A T & UBLICH LimiteditorS AFBSIH HAE =g
Aoz FHY 4 YaLich

rot

e H SRl

W DPEOIMLE QFE Y HE Al ZES HIAE SIHAE AR
AE HE0I0] L 2 +dY + ASLICLHAES 2= o
OtCh eteefel Sl 7|Ef T2f0|HE =g 4 A LT

HS Auto Ethernet ZE2I0|HA EHAE

@ [ —

18

R&S ScopeSuite = = 43

Session Device_20210507_102144

. Al

v UsB20

a UsB32

Test SuperSpeedPlus Transmitted Eye and SSC Profile loaded.

Step 10f4

Q?

1. Connect RT-ZA16 SMA Adapter to Ch1 and Ch3
2. Connect Ch1 to"+*and Ch3 to "' of Tx of Device Fixture 1A respectively
3. Connect waveform generator to Rx of 5.6° CLB

4. Connect Usb cable from 5.6° CLB to Device Fixture 1A

W stop

" Devics Fixture 1A e
e ¥,
3 1

@ Aot @ Help

USB TypeA-uB cabe(1m)

L

R&S®ScopeSuites &3 1

Hore Tos g,

&'veqé

YO m. g

MOBASETI 106 Test Repory ®

t

~
S

S QrLHgLICt

P}

Session WUG,ZUZZO)ZUMBWO

LR

1¥iththe Dy g
e 0ot gy
3Qsignal pate,

shoidbe



43 7tst Z2at 2EE

ASE0[UA HAEN Mz £ 20t & ‘|§f7f HeHQ
R&S®ScopeSuite= HH(Bt EA 1§f s
ArM| Zotet AT ZIAFS Pass/Fail 2
X el= 2| ZE gA2 PDF, DOC, HT

1000BASE-T1 Test Report

Test Details
97.5.3.3 Transmitter timing MDI jitter
the TIE jitter of the MDI to an un-jittered reference
Run 1
Result Pass
Time 10/08/2018 14:06:56
Comment
Properties
[Name [Value [Name [Value
IHD Mode |Yes |Measuremem Time |0 001s

Additional Information

Measurement

Value

Limits

MDI Output RMS Jitter

1.207 ps

x <=5 ps

MDI Output Peak-to-Peak Jitter

9.082 ps

x <= 50 ps

MDI Output RMS Jitter

AEE0[AA HAE 2[ZE 1000BASE-T1

HES0|ALE

ual

|AE g

—

H=
QIE{H|O|A HE S
[=]

USB

USB 1.0/1.1/2.0/HSIC
USB 3.2 Gen1/Gen2

USB 3.2 Gen1/Gen2 Rx
Ethernet

10BASE-T1L Ethernet
10/100 Mbit Ethernet

1 Gbit Ethernet
2.5G/5GBASE-T Ethernet
10 Gbit Ethernet

10M/100M/1GBASE-T Energy Efficient

Ethernet
Automotive Ethernet
10BASE-T1S Ethernet

100BASE-T1 BroadR-Reach® Ethernet

1000BASE-T1 Ethernet

MultiGBASE-T1 Ethernet (2.5G/5G/10G)

PCI Express
PCle Express 1.1/2.0
PCle Express 1.1/2.0/3.0

o
rz

R&SPRTP-K21
R&S®RTP-K101
R&SPRTP-K102

R&S®RTP-K89
R&S®RTP-K22
R&S®RTP-K22
R&S®RTP-K23
R&SPRTP-K23

R&SPRTP-K822

R&S®RTP-K89
R&S®RTP-K24
R&S®RTP-K87
R&S®RTP-K88

R&SPRTP-K81
R&SPRTP-K83

2to|HA HIAE

EOFHIEXS| HAE AKX HE

QIEmO|A F O et £ ZH[2F DUT(Device Under Test)
7+ HAZO| H2tof PL|CH ZH|tHIEX = 0| £ 2ldf et H|
AE AKX MEE H3eL/Ch

R&S®RT-ZF8 Automotive Ethernet Compliance
Test Fixture

HZ A HAE
OIE{H|0|A EZ ;EEFOI?_*_ HAE
H—

MIPI

MIPI D-PHY 1.1 R&S®RTP-K26
MIPI D-PHY 2.5 R&SCRTP-K27
MIPI C-PHY 2.1 R&S®RTP-K28
HDMI™

HDMI 1.4/2.0/2.1 R&SPRTP-K110
DisplayPort

DisplayPort (DP) 1.4a R&S®RTP-K114
Embedded DisplayPort (eDP) 1.4b/1.5 R&S®RTP-K115
Memory

DDR3/DDR3L/LPDDR3 R&SORTP-K91
DDR4/LPDDR4 R&SCRTP-K93
DDR5 R&S®RTP-K94
eMMC (HS200/HS400) R&S®RTP-K92
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R&SORTPE Z2EZE o3 F£= T3 L EF WHE(M|: ad-
dress BE= data ZE)S W2 ZHHSHA| FXsts TZEE QI
Al Eg|AH-E XL

A ZE HHE XS MOIHE K22

HEZ& R&SORTP 7|50| Al2|¥ T2 EZ0f MehgfL|ct 23 113l
OF WM & 2 HAIZE 5 MEfSE H3l2 RA|EL Tt
100,0008H O 22 AR T4 HHE > ASLICH
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CH/EA &S HE0H0] OFZ 20 A 7HE O[HIE Zh Afzhat
AE MYt TA| AlZEe] A S dHE = USLICH

C|2Y o|o|E 2| MHETE HA|

=2 NSO JE EREZE TE=
212 2= QUBLICH 16T, 2T ASCI A2 MEdEt 2= Ql&L|CH.
R&S®SmartGrid 7|2 && MSE XA O I &
HSHA BX|RLICH o T2 E S HO|HE C|FE HOf| EA|E

4 gLk,

DE 22 2250 g

o Sl CZE Ho|=0 CI2EE

HIOIE & Z2E5HAH EA

20

=
FILE HA X

R&S®RTP-K500 Bus Measurement
K| HLICH AtS

X|»A—H'6|- ISPNE=A

— I =

oo _7ES

YRSt H A

g 7t X 8 E2|H O|HIEQF A T2y 7F X|
NS A OIALlEh

o=2 T M-d

e
i
It
It
o

= Q

Preset Zoom

o280

Hi—

= e o

N

ClagE ElolEf 9
= o4 mejo o5 et
orE NS wE StolsiiLl T
=
i |

=) u]
ds g

& In

Measure

et Rl bl 1

. “ ﬂ\ ‘I‘ H‘l _f
U vl d

3378

Zoom1: C1,581 X
)
t
|

QHPST|. . HPST... HPST... HPST.
Il sHp  sHp

ECHUSE3
| emr s~ TR

3374 \' 376 @376 3317
b 1

K27.7- F‘K“W-) K27.7-

AR
SR RAERRE

Frame type
e
9225 ps Link Command
5 s Link Command
6.7213 ps Link Command
5 s Link Command
53375 ps Idle
us Data Packet Header
5 ps Data Packet Payload
675 ps Idle
0125 ps Skip
9415 ps Idle

209 Ok
210 Ok
211 Ok
212 Ok
2130k
214 Ok
215 Ok
216 Ok
217 Ok

130 mV/

ov
9 GHz

USB3.1SS

500
RT-ZMS0

{l
1

I

|
| — Jl)
P R (N
W T
D

.“l

I ﬂ Py
|y I | || |
Frir

ata Packet Header

Route String Se|

00000h

|Devi.

B380 | 3381 3382

fnh" i
‘t‘ ‘l‘l ‘U\‘ I‘/ | U M! ‘}J‘ |J “.

Info

Length=31
[31] 55 53 42 43

D29.6- D0.3+ me.o-(‘ 2

i

£ ."I'TI Length

|i
!

a

LTI
I

| | B3gal| 3385 03386
D19.2)) D18.2 D11.4-
T

T

Details frame 213

HPSTART: 1
HPSTART: 2
HPSTART: 3
HPSTART: 4
Type

Route String
Device Addres:
SegNum

Rewd




E2[A Y CRE 7| T7|X|

X2 Z2ES
R&S®RTP-K500 Bus analysis
R&S®RTP-K510 Low-speed serial buses 12C/SPI/RS-232/UART
R&S®RTP-K520 Automotive protocols CAN/LIN incl. CAN-dbc file import/CAN-FD
R&S®RTP-K530 Aerospace protocols MIL-STD-1553/ARINC429/SpaceWire
R&S®RTP-K540 Ethernet protocols 10BASE-T/100BASE-T/MDIO
R&S®RTP-K550 MIPI low-speed MIPI RFFE
R&S®RTP-K560 Automotive Ethernet IEEE 100BASE-T1/IEEE 1000BASE-T1
R&S®RTP-K570 USB protocols USB 1.0/1.1/USB 2.0/HSIC/USB 3.2 Gen 1/Gen 2/USB power delivery (USB-PD)/USB SSIC)
R&S®RTP-K580 MIPI high-speed MIPI D-PHY v.1.2, DSl v.1.3 and CSI-2 v.1.2/MIPI M-PHY 4.0 and UniPro 1.6
R&S®RTP-K590 PCl Express 8b10b/PCl Express 1.1/2.0/3.0
R&S®RTP-K600 Generic decode 8b10b/Manchester/Manchester II/NRZ unclocked/clocked
R&S®RTP-TDBDL1 Low-speed T&D bundle R&S®RTP-K500/-K510/-K520/-K530/-K540/-K550/-K600
R&S®RTP-TDBDL2 High-speed T&D bundle R&SORTP-K560/-K570/-K580/-K590/-K600

AAIO
t-r|‘.'_‘ %-Dg

RESRTP QURATRTE X2 T2ES 2MS 93t B 9st
EglA L C2Y SHE NMIELICH &2 CHSHMXE Eoff &
CHARtOZ T2 E 28 MET 4~ USLICH AFEXt= 2 Ay
ot = 2 QUSLICH CHYSt T2 EZ0] thal Autoset 7152 K&

StEZ CIHUS a2 sAY o+ ASLICH

Trigger Horizontal Acquisition
Width 199 mV  Norm 1 ps/ 40 GSa/s  Sample RT ‘3
<1ns Stop 334 pus 400 kpts

USB 3.1 Serial Bus .
Vertical

5B1 | SB2 SB3 SB4

Setup

Horizontal
Protocol Decode

USB3.1 On Trigger

. Protocol type
2 Display i Acquire
SuperSpeed

Shortcuts C | Measure
Source Threshold upper

E'\WT 50mvV |, "
Cursor

Threshold lower
] Math
S0mV -

Apps

Polarity Scramble mode
Inverted Scrambled .
Nume - Logic
[h
Settings
Save/Recall

Show thresholds

Find thresholds On

+ +
Math  FFT Bus Ref Gen
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A|CH 170 GHzS| ZH RF Als Mol 2M

R&S®RTPE= -157 dBm(1 Hz)Ql Z =2 107 dBS| CHO|LHE! 2|
OIX|Z HIEIC 2 A|CH 16 GHz2| CHxH'E ZHY RFE MU
ZXot0 RF AT E HetstA EM%tL(C}

= O

R&S®RTPE R&S®FExx 2|2 IEEQE ZE1 e7H AL

oI 24 ROE ME H2IE|E2X HelZ 2 HY = Us
L|C} R&S®FE170SR2 D CHe(110 GHz ~ 170 GHz) 2t £ 7|
Sub-THz &+ 20 6G A+ E XA BILICt R&SOFE44S 2 &1t
R&S®FESODTR 2 &2 212} 44 GHz2t 50 GHz2| 5G FR2 FIt4
£ X[&YLch

~

HEHE HAE 2F s 2/l

E|CH 4702] R&SCFEXX =S
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LICt O] M2 H=E MSE |/Q HIO|EZ #Het
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2t R&SORTP QA2
/LI chirpe LA EA
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Memory
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R&S®VSE Vector Signal Explorer OIZ 20| AZEQ|0= BA 0|, CIX|E HE oot 22 ST Mo S AL Of
ATEQ Ol 9|2 HA|9 C|HA D} 2| H 2 9ot Ctst B4 =1E ML R&SOVSEE LEFHOI|/Q 24 gl oft2 1 2x
758 Mgttt BA 8 Transient 41t 2ot HE Mo 24 59| £7F 82 A2 = USLICH R&SOVSE AT EQ0=
R&SPRTPOIA] 2IF = 22 PCO|A MAlBILICH QAZATT ME R&SOVSE-KTxxx S8 2 R&SCPRTPY| R&SOVSEE A X| 5! A
Hote ZPE 2Ioh HI 8%l SR MQLICE R&ASOVSE-KTox 42 78t 7|70 Mot Z5 8t R&SCVSES| S 7|sS X
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R&S®VSE-K18
R&S®VSE-K70
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£of A
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R&SPVSE-KT18
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OHIT XX
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glo|g
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R&SCVSE-K144 R&SCVSE-KT144 3GPP5G NRCH2E 3 3 713 =X ofE2(A0]Md .
R&S®VSE-K146 R&S®VSE-KT146 3GPP 5G NRCH2& 3 MIMO &8 .

R&S®VSE-K148 R&S®VSE-KT148 C233/¢23 8 3GPP 5G NR Release 16 2%} .
R&SCVSE-K171 R&S®VSE-KT171 Ct2al3/¢2l3-8 3GPP 5G NR Release 17 & .
R&SCVSE-K175 R&S®VSE-KT175 O-RAN &4 o
=M

R&S®VSE-K8 R&S®VSE-KT8 Bluetooth® BR/EDR/LE &H . .

R&S®VSE-K91
R&S®VSE-K149
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R&SCRTP QLAEZAT IO 115 RF
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AZEQ 0] QIEIO|A HY,
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LEtE IHHO|AS AIESHE 7|7| ot iz 2= E3 SYS R&AS®RTPE EfAL CHH| 7HY 28 =7 @401 & T 7| 7| LT,

R&S®RTP QAZAT I 5ILIO| X FS Lttt £F 77|12 &8

2% onZES

» C|O|E] & >R I2ES AHE M aH|

> A2t EE »ERE IZES Mo 2M M3 Al
> A= o » EMI C|E{2 Hy 22

grAl | A AA
»JIE 22 SIS
» Qlo| I »C|AT

> HE MS » TDR/TDT
> T2EZ IHH

26



HE MSO

2= R&SPRTPO|A F2|0|E 753 =8 = &
R&S®RTP-B1 MSO(Mixed Signal Option)= CH E|A

u

M R&S®RTP-B1 MSO S
Egla  » CXE 160 (RE T2 7))

A0 FeFg OIX[X| eteHAM 7[7]0] 16702] CIXIH xS = » 100kQ || 4 pF ¥ o(HA
7bBtLICt O] S M2 R&SORTP QAIZATTO| MH L= > 400 MHz A& =t
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Gsample/sel ME™ £ 2 DE C|X|E R0l CHsl 200 ps » XHEe 200 Msample?! 215 HZz2|
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HE R&SCRTP HIZE2 #EOIM 1670 CIXE ME 20| EE HEY 5
o

=
AELICE

CIXIE 0] s K4 HH T2ES 24
£ Zol= EH 717]0fA] 4 QIE{HO|AS N4 HEES £ m2 el sAo Bitet 22t BaLitt
= u]
=

P
Qo
(92

®
v
_|
o
o
—
mo
Mz
10

— —-=
CIXE Adar HE0t T2 ES g2 20K, SPL PC S M& 2E I2EZS E
£, dMo 22 ofdZ2 T AES et RE Z2EE BN TS CXE MU ME AFEE £ Q
start, address, data S| TZ2EE MNFEE EB|HSIAAL.

nr
N
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o L=
AT Y X HUF ME

Z[CH 871l Mt 2 MF xHE X

R&SCRTP QAUZAT I = ZF2F 4740 MF &'t 4742 ©
ot ME 2 EfTHS R&SCRT-ZVC HE|XHE It 22 BE2
Z|CH 2707EK] K| YELICE Ol2f2h 1670e] DY £F ME2
R&SORTP 1145 O Z 0 Mt 27H AFEE & QUSLICH

27|52 Y(ramp-up), 7|2 A5, t7| 2=0|1A DUT
of M= AH[of thet AlZh &2t FYE +85ts AYLICH

18H|E 2352 i@ =2 Cio|L9 221X

R&S®RT-ZVC HE|XH'E oj¢ Z2H IS

> FQ 9 £1.88V, £3.75V, £7.5V, £15V
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+4.5pA, 145 pA, 10 kQ ME AR Al
T45mA, £45mA, 10 Q ME AL A
T45A £10A, 10 MO ME AR A
+45 mVY, 2450 mVY, Q8 ME A= A

Hel= ME gtof wet F2rgu it
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0| S8 Ld7|= HAE HIX| 37t HHsHF= SAI0| DUT sHs 14 bit
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TDR/TDT £4

ni2toje| 230| Jkseh 16 GHz Clm{E 4 HA 4
= A
= =}

e

® _ oA AA= == At AlSO
R&g RE’X?Z =— *; '—m22 pSEﬂEOI_:jHIP dS d=9 O =T UiHE, & A2t >16.5GHz, 22 ps
O CHAAO! Ol d WA MSE HSELCt Skew <0.5ps

. =2 &t gy -200 mV ~ =50 mV, 10 mV steps
HA AAO =@ MEHI|E = AFEA 2FY = U1, & 2 b A
| EHO| = _ ~_ 0 JtHO S MESH A
oE;fT' = -50 mV ~-200 mVo |H, 10mvZHHACZ 48 + . 5/10/20/50/100/200/500 Hz,
UESLICE 5 Hz ~ 250 MHz H {2t 10% ~ 90% H[0| A A Bt < 1/5/10/25/50/100/250 MHz
223 SE| AFO|2S T2 OISt & QIALIC e 5/10/20/50/100/200/500 Hz,
1/5/10/25/50 MHz
" = =
£ A57}0.5ps O|2H0l RRSPRTP-BTS 24 Kido| mapel 7o 012
. o ey " =] sy ~

£ AYS AR BH(Deskew)s17| 9T Wapst ax0]7|gE g BESEOME 0% 0%, 10% <=
LICH R&SPRTP-B72 CIH2 8 SHOR Qlsf Cimptd e g 5 F==sMn: 20% (const)
A HE &Y A A0S DREE A7 BRSO Mgy FFES A3, /== 2

Ct.

40GSals

RTP164B * 16GHz *

RTP Series - Oscilloscope

ROHDE&SCHWARZ

nk k-

i ) Probe. Compensation

Wizard Lol (2 S8t C|HZ A TDR % TDT 24
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2HE TDR/TDT 24 &84

R&S®RTP-K130 &2 R&S®RTP-B7 HA AALQFR&SRTP 2

HEATDO OFH2T ¢ MES Zeoto] PCB E0[2, 7|
0|2 gl HUEHE Zstot M Z29 g(;l —E——| gl ClHAE X

Hot= AlZH 0@l BEAHTDR) 3 AlZE =0i|Ql H&(TDT) 24

A2"EE 2E 4 AFLICH

o

o1 42 91 9l CiTRIE 5HS 25 Sy

FHE AED g 2F +dd
2 AELICHL TDR/TDT A ZEQ|0{0l= AFEXIOIA MY, W H
24 Y QUShE DAL 2SO ASLICH O 7]0f| A
L2 TDRIFE 2 A[ZH == 72| thH| YI|EA £ BEAF Al
2 BAY = AELICHL A" SH tos U &H(TDT)S L
EFLICH M, XtS 5T S QEZAT OO BE Z4 E3 M
85t0] YU|T A BhAL Al AR SE M YEE EMY + U
STt

R&S®RTP-B7 BA A4 ZM0i|= single-ended ZE0i| E R0t
SMAZ0]=2t 2E 5! 4 E HO[UH|0[d 59| 2= UM ME[7}
712 MBS ELCh OHEE £ Aoll= R&SORT-ZALT 2I4-H

O 2
g 7I0IE e AETHAIR.

TDR/TDT setup

1 3 4

differential calibration calibration

TDR results measurement

ct channel

Matched Pair
e.g. RT-ZA17

~
-

t= TDR/TDT Wizard

TDR/TDT
Enable
On

differential

TDR/TDT

Parameters

Averaging Bandwidth Domain

8GHz  distance [m]
Signals

Vertical scale Offset

20 O/div

E impedance
n reflection coeff.
m step response On

Open calibrated setup or configure measurement

200 m/div

250 m/div

Start wizard

R/TDT X EA Y
o|'|_||:|-
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R&S®Probe Interface

&2 BNC Of¢iEf 8ol YmieiA HiE FZ| R
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HEE

rir
o

e o2

odzaanad  |RRS°RTP044B | R&S°RTP064B | R&S°RTP084B | R&S°RTP134B_[R&S°RTP164B |
R&S®RT-ZM 2 =4l ZT2H

R&S®RT-ZM160

R&S®RT-ZM130

R&S®RT-ZM90

R&S®RT-ZM60

R&S®RT-ZZ M& 2jQl Z=H

R&S®RT-ZZ80

R&S®RT-ZS/R&S®RT-ZD 42 AE/C|HZH HE|H Z2H
R&S®RT-ZS60

R&S®RT-ZD40
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LU HE|H Z2H

(=] =5 A= ===

2C#H2E Yo AE|s T2 B0 (EEC! SHS 1 M) —
£2 Y I[EA, 1 pF 0J2te] $H2 Y2 ATAEA, e o)

olLfe} 2ol Lict TREe| QI B, UHY NFY T A\
A, Ma|st QAZADT HEZS 93t 00|32 HE S K83t

= 1T=== — o
HX 7|52 ArEot L& PR E HE 5 Al = ASLICHL

2

2O AHIEX T2 QIEI0|A= QARATIDN Z2EHE A
2% off siet T2EE XtsO 2 XSt Flat frequency & Q
g Qo I2E REE BN A5 2E5H= 7|5S YL

0| Z2EE= A2 oS (R&SPRT-ZSxx) U CIHZA
(R&S®RT-ZDxx) &2 X ZEL|Ct 2L rfej=e
R&SPRT-ZSxx Z2H9| A 1~6 GHzO| 1, R&S®RT-ZDxx T2
Ho| AL 1~4.5 GHzYL|C},

R&S®RT-ZS60 R&S®RT-ZD40
I N S P T2 S E R
R&S®RT-ZS60
AZolc 6 GHz 10:1 1MQ|]0.3pF +8V +10V
R&S®RT-ZD40 4.5GHz
g : + +
CH e yp.55GHz 101 1MQ|0.4 pF +5V +5v

R&S®RT-ZZ80 EL{ A2 2H

S 0| X, B2 MM, 248 IAlS 730| SFOl AL e
Yrjel Z2oE TojE YTHA Btel WS 9Ist FRIHel &
S Mt /4

N’ T

A= chei= Cholufal 221 ek

R&S®RT-ZA16 W& SMA Of
R&SPRT-ZZ80 8 GHz 10: 500Q || 0.3 pF 20V (RMS) Z|ch )= Hef SHE|of i 2

—
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QeIBH C12H DEA T2 AlAY

R&SORT-ZM REA T2H A|AHL 72X O 2 HsHK|2h AL
St HISHHQI M2 HA QTAR S LI £ T2y
CHIE, Col L) 2 QIXIet BH e MRSl et @7 AR
S it SRHOR EXY 4 YUALICH RSPRT-ZM Z2E Al
A0S TSt @ TARE U 5 9R0| 28 Jhst Zes
S 20| EE|0f USLICL T2 & RES 15~ 16 GHz
AZo| ZEI| RS0 HF 4 ABLICH

M E16Vel DRst QEAM HA HRIE XS TLICH EoF YAY
R&S®ProbeMeter= QAIZATIT MY =2|HMOZ 18H|E
IHUDCHY ZHE AT

Zr#HEX Z2E QIEH0| A7 MEE R&S®RT-ZM SE7| 28

R&S®RT-ZMe| Z=H & &
> XiMITH LIE2 R&S®RT-ZM Z2t0]0{ PD 3608.0979.365 HERSHYAI2.

R&S®RT-ZM

R&S®RT-ZMA12
R&SPRT-ZMA15

R&S®RT-ZMA143

1)

R&SCRT-ZMALL & 8lie 2 AEIM 70[Z2(Z0]: 1 m) 140 ZHE(0f AFLICE
R&S®RT-ZMA50&.
9 SO0 S3AA 10717 ZE|Of ASLICE

R&S®RT-ZMA40

2)
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YE|DE: T oI T|pte| UE| B o—

UE|RELE T2 ES ChA| BIZSALE SR oD E A2

A=, CIHES, Ut P X3 AlO|S HB 4 A= Tl [ B

ot RT-ZM160

Bagdividth Active Probe diff

HEIZE 7|5E Z2HFHEX0|M Aot D& R&ASORT-ZM &
%7| AS'COH}\-I )\f%'%* —)F %!9'321 Q)éliﬁig GU|0‘”A‘| ‘@7‘” I‘H Differential

Bandwidth DM Offset
ofgt 4 &ttt
Probes
A0 2SS 23t QA HA Probe uni
R&S®RT-ZM Modular Probe System& £16Ve| 2 QI Al Other ot
24 9|2 NI T2 HojA 55 M=o DC 4ES et s
S0I0] 23 WY HIE E2E SFI| 22| to|Lef 2el —

met

Xl ooz o

SL3fer 4 QLI D21 TS By A s 7Y
248 A Lof

OF QAMZARIO HAZY &= USLICE

or

Detect AutoZero Use AutoZero
Micro button action

Run continuous ProbeMeter

Termination Deembedding

Info

A
n2d =X 0
R&S®RT-ZM15 >1.5GHz <230 ps 1800.4700.02
R&S®RT-ZM30 >3GHz <100 ps 1419.3005.02
R&S®RT-ZM60 >6GHz <75 ps 1419.3105.02
R&S®RT-ZM90 >9GHz <50 ps 1419.3205.02
R&S®RT-ZM130  >13 GHz <35ps 1800.4500.02
R&S®RT-ZM160 16 GHz <28ps 1800.4600.02
ODZ2HE OE
R&S®RT-ZMAL0 16 GHz(&H) 28 ps P/N/DM/CM 20[:15cm(5.91in) 1419.4301.02
R&S®RT-ZMA10-6 R&S®RT-ZMA10 Solder-in Probe Tip Module 671 M E 1801.4349.02
R&S®RT-ZMALL 16 GHz(ZH) 28 ps P/N/DM/CM 20]: 15 cm(5.9in), R&S®RT-ZMA500] gt 1419.4318.02
R&S®RT-ZMA12 6 GHz(Z3) 75 ps P/N/DM/CM 20l: 15 cm(5.91in) 1419.4324.02
R&S®RT-ZMA14 16 GHz(ZH) 28 ps P/N/DM/CM 20[:15cm(5.9in), EC{¢l YA & 107 Zg 1338.1010.02
R&SCRT-ZMAL5 12 GHz(ZH) 37 ps P/N/DM/CM 20]: 15cm(5.9in) 1419.4224.02
R&S®RT-ZMA30 16 GHz(&H) 28 ps DM 1419.4353.02
50 Q/100 Q, SMAO &2} 3.5 mm & 2.92 mm A|AE]
R&S®RT-ZMA40 16 GHz(ZH) 28 ps P/N/DM/CM +4V E{D|UH|0]M T, R&S®RT-ZM Probe Amplifier 1419.4201.02
Moduled|A 3=
R&S®RT-ZMA50 12 GHz(&H) 37 ps P/N/DM/CM j:;'%fg';ﬁgw;; 'gg%ii@gi’\fg}f oHE A A 1419.4218.02
NN 2|
Ef‘s;gg'BZM RASPRT-ZMAI4 25 &l 258 S0l 242 1071 1337.9781.02
R&S®RT-ZMAL £ 67121 R&SORT-ZMAXx Z2E E| IS 1419.3928.02
R&SCRT-ZAP 3D ZEE IX|HL 1326.3641.02
R&S®RT-ZF30 R&SCRTP-B74t 87i Z2E S48 BAISH: HAE ZIAK  1333.2099.02
U HE|IRE:

DM: CIHE 23, CM: 7 2= £, P: ZX[E|E TI9| 42 A= =F, N: UIAHEIE Ho| = A= £F

B
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My RHM o2

ope| B Sdst

R&S®RT-ZPR2 =2 Y ZF, =2 &=, Of
PEmMeENoR I BY
ZELICH X[C 4 GHzS| CHE Z 2t
o 2 =2 ZLE HIEt oz MU 2|E £X0|| A EMsH

S 2r3|3LC} RRSCRT-ZPR IR0 Z2{3t QAR ADT =
ot 24 7|58 2l AHE5H0| PARD(Periodic and Random

Disturbance)E 22|2 4= A& LICH LHE 185 E 1HL DC
HeAlE =rHel DC X.j o =gt SA0l S ELch

2 DC 2EM0| M MHY £H
R&S®RT-ZPRIIY 2| T=EH=
|"Or-l E|o| DC I—loro| XI-Q a|% |
DC 2ol M =fTHHOF St= ER0il = O
tis2S RAGIHM HRot 2T Mg *

R&S°RT-ZPR IS 2| E2HO| 52 (B2 IXI4 0| X 428
WHE 4+ YBLICL

R&S®ProbeMeter: YA ™Y DC HLA
R&S®RT-ZPR OIS 2| T2E0|= oi¢] Y DCaEE &
S5 EFT & Qe THA DC MUAA|IZF ETE|O] Q&L
ol et tH<>|7+ T 60 Vel LAY 18H[E DC HYAE AtESE
HDC2He 7| EEZEES &1 oA ZLHEY = Q
SLICE

ol 8|0} n4 Mzl 5

7|H XIEft 22 XH g2 2t &2t

2218 A+ 12 AmEA ol oI s
+0.85V (X60V A E4) M8 AC
2=

r-II:I

R&S®RT-ZPR40 4.0 GHz 1:1 50 kQ R&S®ProbeMeter  1800.5406.02

36



HE A (CONNECTIVITY)
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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)
E2[A %

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.

38

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

= FCJIOR @

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

R&S®RTM3000



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

-= atd

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

18
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SPECIFICATIONS IN BRIEF

Specifications in brief

Vertical system
Number of channels
Analog bandwidth (-3 dB)

Impedance
Input sensitivity

Offset range

Resolution
Acquisition system

Real-time sampling rate

Acquisition memory

Maximum acquisition rate

Real-time processing

Horizontal system
Timebase range
Accuracy

Trigger system

Trigger types

Zone trigger (optional)

Sensitivity

General data
Dimensions
Weight

Screen

Option slots

Interfaces

40

R&S®RTP044B
R&SPRTP064B
R&SPRTP084B
R&SPRTP134B
R&S®RTP164B

max. bandwidth in all ranges
>100 mV/div
< 100 mV/div

R&SPRTP044B/064B/084B/134B/164B

standard configuration

max. upgrade (R&S®RTP-B130 option)

continuous acquisition and display,
40 Gsample/s, 1 ksample

differential signal math

deembedding (optional)

OCXO as standard, after delivery/calibration
during calibration interval

all trigger types up to full bandwidth; based on
real-time deembedding (optional)

source

definition of trigger hysteresis

W X H XD

2 slots on front side, 2 slots on rear side for
upgrading with various hardware options

4
4 GHz

6 GHz

8 GHz

13 GHz (2 channels interleaved)
16 GHz (2 channels interleaved)
50 Q

50 Q: 2 mV/div to 1 V/div

+5V

*(1.5V - input sensitivity X 5 div)
8 bit, up to 16 bitin HD mode

40 Gsample/s (2 channels interleaved);
20 Gsample/s on each channel

100 Mpoints on 4 channels;

400 Mpoints on 1 channel

3 Gpoints on 4 channels
> 750000 waveforms/s

real-time calculation of differential and common
mode signals from two input channels; can be
used as trigger source

real-time deembedding of signal path characteris-
tic based on S-parameters

20 ps/div to 10000 s/div
£0.01 ppm
+0.1 ppm

edge, glitch, width, runt, window, timeout,
interval, slew rate, data2clock, pattern, state,
TV/video, serial protocol triggers (optional), zone
trigger (optional), high speed serial pattern (op-
tional), 16 Gbps CDR (optional)

logical combination of max. 8 polygons;
intersect or not intersect

measurement channels, spectrum, math
functions

automatic or manually adjustable from 0 div to
5div

441 mm X 285 mm X 316 mm
18 kg

13.3" LC TFT color display with capacitive touch-
screen, 1920 X 1080 pixel (Full HD)

MSO (16 channels, 400 MHz), R&S®RT-ZVC
(multiple high-precision voltage and current
channels), arbitrary waveform generator, 16 GHz
differential pulse source

1 Gbps LAN, type A: 4 X USB 3.1,

type B: 1 X USB 3.1, GPIB (standard), HDMI™ 2.0
and DP++ 1.3 for external monitor, external trigger
with active probe interface, trigger output, ref in:
1 MHz to 20 MHz, ref out: 10 MHz



ORDERING INFORMATION

Step 1: choose needed bandwidth and channels Step 2: choose additional test resources

4 channels 16, 400 MHz digital channels (MSO) R&S®RTP-B1
4 GHz R&S®RTP044B 2 chanrt1els 100 MHz arbitrary waveform RESORTP-B6
6 GHz R&S®RTP064B NI
) . —
8 GHz R&SCRTPOS4B 16 lGthdn‘ferelntlal pulse IZource R&S®RTP-B7
Multi-channel power probe
® ® n
13 GHz R&S®RTP134B (4 + 4 channels V/1) R&S®RTP-ZVC04
16 GHz R&S®RTP164B

Step 3: choose software options
Triggering and decode technology packages or bundles

Bus analysis

Low speed serial buses
Automotive protocols
Aerospace protocols
Ethernet protocols
MIPI low-speed
Automotive Ethernet

USB protocols

MIPI high-speed

PCl Express

Generic decode
Low-speed T&D bundle
High-speed T&D bundle

T&D bundle ALL

Technology

Embedded
1°C/SPI
UART/RS-232/422/485
10/100 Mbit Ethernet
1 Gbit Ethernet
2.5G/5GBASE-T Ethernet
10 Gbit Ethernet
10M/100M/1GBASE-T Energy Efficient Ethernet

10BASE-T1L Ethernet

8b10b

MDIO

USB 1.0/1.1/2.0/HSIC
USB-PD

USB-SSIC

USB 3.1 Gen 1 TX
USB3.1Gen2TX

USB 3.1 Gen 1/Gen 2 RX
PCl Express Gen 1/2
PCl Express Gen 3

R&S®RTP-K500
R&S®RTP-K510
R&S®RTP-K520
R&S®RTP-K530
R&S®RTP-K540
R&SPRTP-K550
R&S®RTP-K560

R&SPRTP-K570

R&S®RTP-K580

R&S®RTP-K590
R&S®RTP-K600

R&S®RTP-TDBDL1
R&S®RTP-TDBDL2

R&SCPRTP-ALLTD

Triggering and

decoding

R&SPRTP-K1
R&SPRTP-K2
R&S®RTP-K8

R&S®RTP-K52
R&S®RTP-K55
R&S®RTP-K60
R&S®RTP-K63
R&S®RTP-K64
R&SPRTP-K61
R&S®RTP-K62

R&S®RTP-K72
R&S®RTP-K73

|>C/SPI/RS-232/UART

CAN/LIN incl. CAN-dbc file import/CAN-FD
MIL-STD-1553/ARINC 429/SpaceWire
10BASE-T/100BASE-T/MDIO

MIPI RFFE

IEEE 100BASE-T1/IEEE 1000BASE-T1

USB 1.0/1.1/USB 2.0/HSIC/USB 3.2 Gen 1/Gen 2/USB power delivery
(USB-PD)/USB SSIC

MIPI D-PHY v.1.2, DSIv.1.3 and CSI-2 v.1.2/MIPI M-PHY 4.0 % UniPro
1.6

8b10b/PCl Express 1.1/2.0/3.0
8b10b/Manchester/Manchester [I/NRZ unclocked/clocked
R&S®RTP-K500/-K510/-K520/-K530/-K540/-K550/-K600
R&S®PRTP-K560/-K570/-K580/-K590/-K600

R&S®RTP-K500/-K510/-K520/-K530/-K540/-K550/-K560/-K570/-K580/
-K590/-K600

Compliance Test fixture set

R&S®RTP-K22 R&S®RT-ZF2
R&S®RTP-K22 R&SPRT-ZF2, R&S®RT-ZF2C
R&S®RTP-K25 R&S®RT-ZF2
R&S®RTP-K23 R&SPRT-ZF2

R&S®RTP-K86 R&SPRT-ZF4, R&S®RT-ZF5

ORT. ORT.
R&SCRTP-K89 R&S®RT-ZFTP, R&S®RT-ZFTA,

R&S®RT-ZF8
R&S®RTP-K21 R&S®RT-ZF1
R&S®RTP-K101 b
R&S®RTP-K1012 &
R&S®RTP-K102 3
R&S®RTP-K81 4
R&S®RTP-K832 4

) USB.org test fixtures:www.usb.org/estore0il A FOHSHYAI2.

2 otel 7 Xlg ZEELC

3 USB-IF certified test fixtures: www.wilder-tech.com/en/products/usb310{Af F2OHSHUA|2.
4 PCI-SIG CCB/CLB: www.pcisig.comOi| A FO{SHA|L,
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Step 3: choose software options

DDR3/LPDDR3

DDR4/LPDDR4

DDR5

eMMC (HS200/HS400)

HDMI 1.4/2.0/2.1

DisplayPort (DP) 1.4a

Embedded DisplayPort (eDP) 1.4b/1.5

Technology
Xkt
CAN/LIN

CAN-FD
10BASE-T1S Ethernet

100BASE-T1/BroadR-Reach® Ethernet

1000BASE-T1 Ethernet

MultiGBASE-T1 Ethernet (2.5G/5G/10G)
Aerospace

MIL-STD-1553

ARINC 429

SpaceWire
Mobile communications

MIPI RFFE

MIPI D-PHY v.1.2

MIPI D-PHY v.2.5

MIPI C-PHY v.2.1

MIPI M-PHY
Configurable

Manchester, NRZ
Analysis
Signal integrity bundle 1
Signal integrity bundle 2
Signal integrity bundle ALL
Advanced eye analysis (8 Gbps CDR)
Advanced eye analysis (16 Gbps CDR)
Deembedding
Deembedding, real-time extension
Embedding and equalization

High-speed serial pattern trigger (8 Gbps CDR)
High-speed serial pattern trigger (16 Gbps CDR)

Jitter analysis

Jitter decomposition

Jitter and noise decomposition
PAM-N analysis

Spectrogram

TDR/TDT analysis

User-defined math with Python
Zone trigger

Triggering and

decoding

R&S®RTP-K3
R&SPRTP-K9

R&S®RTP-K57

R&S®RTP-K58

R&S®RTP-K6
R&SPRTP-K7
R&SPRTP-K65
R&S®RTP-K40
R&S®RTP-K42

R&SPRTP-K44

R&S®RTP-K50

R&S®RTP-K91
R&SPRTP-K93
R&S®RTP-K94
R&S®RTP-K92
R&S®RTP-K110
R&S®RTP-K114
R&S®RTP-K115

Compliance

R&SPRTP-K89

R&S®RTP-K24

R&S®RTP-K87
R&S®RTP-K88

R&S®RTP-K26
R&S®RTP-K27
R&S®RTP-K28

Test fixture set

R&S®RT-ZFTA, R&S®RT-ZF8
R&S®RT-ZF3, R&S®RT-ZF7,
R&S®RT-ZF7A, R&S®RT-ZF8

R&S®RT-ZF6, R&S®RT-ZFTA,
R&S®RT-ZF8

R&S®RT-ZF7A, R&S®RT-ZF8

R&S®RTP-SIBDLI (incl. R&S®RTP-K12/-K19/-K121/-K122/-K141)

R&S®RTP-SIBDL2 (incl. R&S®RTP-K126/-K134/-K135/-K137)

R&SCRTP-ALLSI (incl. R&S®RTP-K19/-K121/-K122-K126/-K134/-K135/-K137/-K14)

R&SPRTP-K136
R&S®RTP-K137
R&S®RTP-K121
R&S®RTP-K122
R&S®RTP-K126
R&S®RTP-K140
R&SPRTP-K141
R&S®RTP-K12

R&S®RTP-K133
R&S®RTP-K134
R&S®RTP-K135
R&S®RTP-K37

R&S®RTP-K130
R&SPRTP-K39

R&SPRTP-K19

9 DDR3/DDR4/DDRS interposer: http://www.nexustechnology.com & https://www.eyeknowhow.de/en/0ll A FLO{SHYA|L.
& HDMI test fixture: www.wilder-tech.com/en/products/hdmioil A FOHSHYA|2.
) DP test fixture: www.wilder-tech.com/en/products/displayportOf Af FOiSHIAI2.
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Step 3: choose software options

RF signal analysis

I/Q software interface

External frontend control

Vector signal explorer software
License dongle

Pulse measurements

Multichannel pulse analysis
Bluetooth® BR/EDR/LE measurements
Transient measurements

Vector signal analysis

3GPP WCDMA uplink and downlink signal analysis,
including HSDPA, HSUPA and HSPA+

WLAN signal analysis,
in line with the WLAN IEEE 802.11a/b/g/n/p/ac/ax
standard

Analysis of user-defined OFDM and OFDMA signals
LTE and LTE-Advanced signal analysis
LTE narrowband loT analysis

3GPP 5G NR downlink and uplink measurement
application
3GPP 5G NR downlink MIMO measurements

3GPP 5G NR Release 16 extension for
uplink/downlink

HRP UWB =8

3GPP 5G NR Release 17 extension for
uplink/downlink

O-RAN measurements

OneWeb reverse link

User-defined frequency correction by SnP file
Software maintenance

R&SPRTP-K11
R&S®RTP-K553

Flexible installation®

R&S®FSPC
R&S®VSE-K6
R&S®VSE-K6A
R&SPVSE-K8
R&S®VSE-K60
R&S®VSE-K70

R&S®VSE-KT2

R&S®VSE-K91

R&S®VSE-K96

R&S®VSE-K100/-K102/-K104

R&S®VSE-K106
R&S®VSE-K144
R&S®VSE-K146
R&SPVSE-K148
R&SPVSE-K149
R&S®VSE-K171

R&S®VSE-K175
R&S®VSE-K201
R&S®VSE-K544
R&S®VSE-SWM

Oscilloscope-only?

R&S®VSE-KT6
R&S®VSE-KT6A
R&S®VSE-KT8
R&S®VSE-KT60
R&S®VSE-KT70

R&S®VSE-KTT2

R&S®VSE-KTI1

R&S®VSE-KT96
R&S®VSE-KT100/-K102/-K104
R&S®VSE-KT106

R&S®VSE-KT144
R&S®VSE-KT146
R&S®VSE-KT148
R&S®VSE-KT149
R&S®VSE-KT171

R&S®VSE-KT175
R&S®VSE-KT201
R&S®VSE-KT544

Step 4: choose hardware options

Replacement SSD (Windows 10)
Front handles

Adapter, rear option slot
Memory upgrade

200 Mpoints per channel

500 Mpoints per channel

1 Gpoints per channel

2 Gpoints per channel

3 Gpoints per channel

R&S®RTP-B19B
R&S®RTP-B20B
R&S®RTP-B21B

R&S®RTP-B102
R&SPRTP-B105
R&S®PRTP-B110
R&S®RTP-B120
R&S®RTP-B130

Step 5: choose accessories

High-impedance buffer amplifier, incl. 500 MHz pas-
sive probe

Front cover
Hard case
Precision BNC to SMA adapter

High-precision and low-loss matched cable pair,
length: 1 m

Rackmount kit

8 QUZAIL L QH pCof Mi|, 2ZELICE
9 B SMS OIS QUR AT TO|MO MK 28 JHsELICE

R&S®RT-Z1M

R&SPRTP-Z1
R&S®RTP-Z4
R&S®RT-ZA16

R&S®RT-ZALT
R&S®ZZA-KN6

HDMI, HDMI High-Definition Multimedia Interface 2 HDMI 2 1= O|= % 7|E} 710 A HDMI Licensing, LLCO| &% E& S5 AZQJLICH
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http://www.rohde-schwarz.com/service-support/service/overview/service-overview_229461.html
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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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