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DS 70000 series

High-End Digital Oscilloscope

N-in-1
Integrated Digital Oscilloscope

gy
LLOEE

m boday's integraded design field, a he
gratad comprehensive digital oscil
has bacome an impartant tool for design
enginaers. RHEOL s DS T
pecilloscope integrates § indapandent
instrumants inta 1 i-'!r,'l.ll'.'-ﬂ'lﬂ_ a digital
oscilloscops, one spectrum analyzer, one
digital volimeter, one high precision
frequency countar and totalizer, and one
protocol analyzer. The DET00M) series
provides & comprehensve instrument thal

rka

AL

miEts poam actual test needs

Digital Oscilloscope

Digital Voltmeter
® Loigh DCAACRMS ACHOIGCRMS voitaga marsurameant

® Sodrds an alanm for reaching or axcacding 1ha limss

High-precision Frequency Counter
and Totalzer

% 140 8-dj g hagh-precision frequeancy counte

® Supparts the statisics an e maximum ard minimaim

valizas of the Frequaray

® 450 todsdizer (slendand |

Real-Tima Spectrum Analyzer(Option)

® Slamdard corfiquration of enkansed FFT, real-trme

apirabion far s 16 Mpls wieslonm Eaka
& A, fredmsncy rance oscliosooie. &5n &g Dandwids
& L tod groupe of operabiors can b displayad o fhe
S BT
® ncknparddenl FRET colar pessishancd vy sugpaied
& g b 15 peaks gvdilabés T Bie peak aearch funchan

aieal Lalds gdaiable o e separied

Protocol Analyzer|Option)

-

® Supooris RE2A2ART, 120

works wih waveform recarding and passitail mask

Unique UltraVision Il Platform Delivers
Industry-leading Performance

Wiith RE=0L s unique Ulravision 1 pfatfonm Badl on our cusion
ASIC lechnodogy, the DS70000 series diglta! cecilloscope
delivers industny lesding performance specifical ions Including
memary depth, wavelorm caplure rafe, and vertical
regolutson. It suppors analysis of senal dale on compuler,
embedoed, ulomolive, sudid and sddillional bus lypes
Miravision |l also anablas powes Integry analyals as well as
rslii-darmain debugging wikh simulianeous analyss of ime
doman and Frequency domain signals. The DEF0000 series
fils an important need in high-speed sipgnal intearily and
debugging from Fa&D 1o indusing| applicahons with capakbilities
inchadmg

= | millign wimsis updets rale capable of capumg are signal
ancmabas that you might athmress miss

& Up to 3 Gpis memorny dapth efich makes ong duratan high
spRed caphures possibe

& B to 16-bét sdjusimble warical resolutan copable of accurssaly
MEASEING oW lewal sirals

& Healftene spacium analysis (ATS4) capabia of caphoing ug

10,0900 FFTs par sacond so you don't miss smal signal artifects
evan m BHe RF doman Page 2



DS 70000 series

High-End Digital Oscilloscope

Unigue UltraVision lll Platform Delivers
industry-leading Performance

10000 Hardware Acceleratsd FFTsS

Up to 2 Gpts Memory Depth

1,000 500 wimsis Capiure Rats

ASIC Chip Delivers Higher Bandwidth and Sample Rate

Fuﬁﬂf.ﬂ‘ r..,]:' Oecillascope ASIC Chipset

®# 20 GSals Sampla Rata
® B GHz Bandwadth

Uﬁfrﬂlhl'i.ti&n IT] Platfomm

DE 70000 senas digital oecilloscope s equipped with "Fhoenix® chip set, which delivers
B max. of 20 s5ais sampde rate and & GHz bandwidlh o bafler achsave 5i;|n..=|l fidality
COVEr more apkicelon scenaros, and cater o the drsersdied applcaticn demands of

Ihe-coimphes 1esl sysiem in the induslny and RAL Belds
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DS 70000 series

High-End Digital Oscilloscope

Knob with Photoelectric Encoder
Enables Long Service Life

I'he photoalscine ancDoer operabng knob Quaraniees more than 100, 000
temees of pressing operation and 1 meElon Umes of rotathon

operation, greatly smprowing e sandce [ife of 1he kNt As 8 Treguernlly
used componant, the adjustment knobe ane cilicsl io neliabsl ity snd
lzngevity. With priciosecin encadanrd, You nd longer nawe b wodny Bocul
wesr, Bnsunng rekable oparation imaughoul the ke of 1he insiriement.

Multiple External Interfaces

The DSTO000 saries provides a vanety of axtarmal mitnrfaces that
mprove usabdéty and date sccess inciedng USE 3.0 Host and
Devica, LAN (LX), HDMI, ALK OUT, 10 MHz N, 10 MHz Out and
GPIB (option) via the USE-GPIB adaptor. For remobe control over

At ST inchudes comadate weh controd with wab-based
scraan raconding, & SCP command interface. and fip aceees 1 files
stored on the mstremant, The HOBI output supports use of an
axtemal monior or video display

Brand New Appearance and User-friendly Design Bring an Extraordinary
Human-Machine Interface Experience

Thee DETODDD geries oscilloscope has a TU Tull-rack structure
thal meludes two touch sereens. The man display s a

15.8-inch capacilive high-definilion fouch streen with one bulton
elecironic fiL Mulli-pane windowing supporls a varefy of

samulkaneous analyss 1ools, maki L BASHEr O wiew signals,

s uremens, ard resulis, Maar e, {he secondary 3,5-inch

boiech SoriEn Se mals and

VS TTHRITLES &
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DS 70000 series

High-End Digital Oscilloscope

Excellent Eye Diagram Pre-test and Jitter Analysis

Eye Diagram
Basad on the axcallant bandwidth and sample rate
DE70000 sanas oscilioscops provides the real-tima
ey plot and measurament with the clock recovery
funchon which can be appiad 1o protoco)
conformance analsis
After the DETHH00-JITTER ophon has been purchasad
ard activated_ DSTOLN senes supports the aye
maasuemant for all the snalog channels, and also
provides messurament for saveral parameters of the
syl diagram: eye height, eye width, eye amplitude,
crossing parcentage, and & Factor, It also suppors
various clock recovary methods, such as Constant
[@rtomeahc, sEme-suiomatic, and manual), First-ordar
PLL, Gecond-order PLL, and Explicit, to maat the
dermands of customers for different applicabion scenarics

Jitter

AST0000 serips nscillnscope provides fieable and
convenient jither measurement and analysis. Afar
purchasing and activating the DSF00M-JITTER
opdion, you can acouwnately and quickly make
deterministic piter maasurameants for sarial chock
signals or parallel bus sigpnals

Support vanous ciock recovery methods, includimg;

& Constant: Fully auvtomatic, semi sutomatic,
ard maniad

® First-order PLL

®» Second-order PLL

& Explicit

Tes Feal p enginssrs enslly and condanienty resaiee e plier
2 4 } ’

COMTPOrEnts Wil M HOnsls [#ler MAadSurarmsants San
e arsalyred o rushple ormales fcudng e trend gregh

sgackium graph, and FEingrame The pier snalyss funclion

enabies miasurerment and satistical analysis of
wnintermupted bt sequences 1o =fMfcienily debug signal
jitter on lerge quenkties of deta. Tha jfer rend graph and
hishofran cregle a gqueck wew of the nahere and source of
sgnal jhes, simpifyng e engoesrs work

Electronic Label

The product mode! and ils main paramelars ane
displayed on the elecironic label, sustaining #s
contents up io 30 years even at power-off state
The parametars will be updated avtomatically aftar
upgrade to keap the mlarmation displaved on the
slactraonic labsd congsstant with that of the curmant
instrumendt. Uisers can gef the updated product
Informaticn in & timely manner throwgh the slectronic

[P Lass]
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Tha jitter analveis is mainly usad to measare and
analyze the clock jitter, The DE7O000 series can
acoompdish the following jiter analysis tems Semong

thi itmms TIE 15 tha mast commo
specification

niy Lssd jither

TIE Rl P pCoD BR
H (e D 151

Parfarm TIE measuremants on the clack signal
with the fitter and analyze the reaults
throwgh the irend graph and nisiogram.
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Product Features

Product Features

Analog channel bandwidth: Max. 5 GHz, 4 analog channels and 1 EXT channel
Max. real-time sample rate: 20 GSa/s

Max. memory depth: 2 Gpts

Waveform capture rate >1,000,000 wfms/s

Vertical sensitivity range: 1T mV/div~10 V/div (1 MQ), 1 mV/div~1 V/div (50 Q)
Timebase range: 50 ps/div~1000 s/div

Up to 2,000,000 frames of hardware real-time and ceaseless waveforms recording and playback
functions

Integrates 5 independent instruments into 1, including digital oscilloscope, real-time spectrum
analyzer (option), digital voltmeter, 8-digit frequency counter and totalizer, and protocol
analyzer (option)

Standard trigger functions: Edge trigger, Pulse trigger, Slope trigger, Video trigger, Pattern
trigger, Duration trigger, Timeout trigger, Runt trigger, Window trigger, Delay trigger, Setup/
Hold trigger, Nth Edge trigger, RS232, 12C, SPI, CAN, FlexRay, LIN, I12S, and MIL-STD-1553

A variety of serial decoding functions (option): RS232, 12C, SPI, CAN, FlexRay, LIN, I2S, MIL-
STD-1553, and CAN-FD; supporting 4 decoding channels

Auto measurement of 41 waveform parameters; full-memory hardware measurement function
A variety of math operations: A+B, A-B, AxB, A/B, FFT, A&&B, A||B, AAB, !A, Intg, Diff, Lg, Ln,
Exp, Sqrt, Abs, AX+B, LowPass, HighPass, BandPass, BandStop, built-in enhanced FFT analysis
and peak search function

Eye diagram and jitter analysis (option)

Unique UltraVision Il technical platform

Multiple interfaces available: USB HOST&DEVICE, LAN(LXI), HDMI, AUX OUT; Web Control
supported

Main 15.6" HD capacitive multi-touch screen equipped with electronically controlled one-button
screen inclination for signal visualization, analysis, and results; multi-window split screen display
The photoelectric encoder operating knob prolongs its service life, guaranteeing more than
100,000 times of pressing operation and 1 million times of rotation operation, greatly improving
its service life

Secondary 3.5-inch touch screen separates menus and functions from signals and analysis with
a customized function and shortcut menu

Electronic label display of the model and main parameters of the product, sustaining the display
contents up to 20 years, and capable to be updated when any option is upgraded

Support online version upgrade

7 GHz high-end active differential probe PVA8700 (option)
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Product Features

DS70000 series digital oscilloscope utilizes RIGOL's chipset "Phoenix”, delivering excellent
performance with a maximum sample rate of 20 GSa/s, 5 GHz bandwidth. RIGOL's brand new
UltraVison Il technical platform guarantees the specifications to reach the advanced level in the
industry, with the capture rate up to millions of waveforms per second, 2 Gpts memory depth, 8-16
bits adjustable resolution, and 10,000 FFTs/s. In addition to the improved hardware specifications,
the DS70000 series digital oscilloscope has a main 15.6-inch HD capacitive multi-touch screen
equipped with electronically controlled one-button screen inclination for signal visualization,
analysis, and results; a secondary 3.5-inch small screen with a customized function and shortcut
menu display; and other user-friendly designs, bringing users an extraordinary human-machine
interface experience.
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Overview of RIGOL's Medium
and High-end Series Products

MSO5000

MSO/DS7000

MSO08000

DS70000

Analog Channel

2/4

4

4

Digital Channel

16

16

16

N/A

Analo 70 MHz to 350 100 MHz to 500
Bandid dth MHy MHz 600 MHz to 2 GHz |3 GHz to 5 GHz
Max. Sample 8 GSa/s 10 GSa/s 10 GSa/s 20 GSa/s
II\)/I:;('.:hMemory 200 Mpts (option) | 500 Mpts (option) | 500 Mpts 2 Gpts (option)
Waveform >1,000,000
Capture Rate >500,000 wfms/s |>600,000 wfms/s | >600,000 wfms/s wfms/s
Max. Frames of
Waveform 450,000 450,000 450,000 2,000,000
Recording
9" capacitive 10.1" capacitive 10.1" capacitive 15.6" capacitive
LCD multi-touch multi-touch multi-touch multi-touch flip
screen screen screen screen
_II-_I:srtdware Mask Standard Standard Standard Standard
Built-in Arbitrary |, -y 55\ 2 CH, 25 MHz 2 CH, 25 MHz
‘évear‘\’::aotg? (option) (option) (option) N/A
Sglil%igteDrigital Standard Standard Standard Standard

Built-in Hardware
Counter

6-digit frequency
counter + totalizer

6-digit frequency
counter + totalizer

6-digit frequency
counter + totalizer

8-digit frequency
counter + totalizer

Standard,

Standard,

Standard,

Search and - - C
A supporting table [supporting table [supporting table | N/A
Navigation disppFI)ay J dispprfay 9 disppFI)ay J
. Built-in UPA Built-in UPA Built-in UPA
Power Analysis (option) + PC (option) + PC (option) + PC N/A
g?aaé'rgme Eye  [n/A N/A Option Option
Jitter Analysis N/A N/A Option Option
RS232/UART, 12C, |RS232/UART, 12C, |RS232/UART, I2C, |RS232/UART, I12C,
Serial Protocol SPI, CAN, LIN, SPI, CAN, LIN, SPI, CAN, LIN, SPI, CAN, CAN-FD,
Analysis FlexRay, I12S, and | FlexRay, I12S, and FlexRay, 12S, and | LIN, FIexRag, 12S,
MIL-STD-1553 MIL-STD-1553 MIL-STD-1553 MIL-STD-1553
\;\éar\sl&ftzll;ngeColor Standard Standard Standard Standard
Histogram Standard Standard Standard N/A

Page 8



MSO05000 MSO/DS7000 MSO08000 DS70000
FFT FFT, standard FFT, standard FFT, standard FFT, standard
Displays 4 Displays 4 Displays 4 Displays 4
MATH functions at the  |functions at the | functions at the  [functions at the
same time same time same time same time
. . . standard: USB,
standard: USB, standard: USB, standard: USB, LAN, and HDMI

Connectivity

LAN, and HDMI
option: USB-GPIB

LAN, and HDMI
option: USB-GPIB

LAN, and HDMI
option: USB-GPIB

option: USB-GPIB
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RIGOL Probes and Accessories
Supported by the DS70000

Series

RIGOL Passive Probes

Model Type Description
— 1X BW: DC~35 MHz
"
| 10X BW: DC~150 MH
{ High-impedance Probe 0 . C >0 MHz o
- Compatibility: All models of RIGOL's digital
oscilloscopes
PVP2150
%
_/" % 1X BW: DC~35 MHz
- 10X BW: DC~350 MH
High-impedance Probe o z L
— Compatibility: All models of RIGOL's digital
oscilloscopes
PVP2350
&
A ‘
; o BW: DC~500 MHz
S — High-impedance Probe Compatibility: All models of RIGOL's digital
oscilloscopes
RP3500A
=7 ||
Viti|
i l‘ BW: DC~600 MHz
__:_—______ High-impedance Probe Compeatibility: MSO/DS4000, DS6000, MSO/
; DS7000, MSO8000, and DS70000 series
RP5600A
\ i BW: DC~1.5 GHz
-, N Low-impedance Probe Compatibility: MSO/DS4000, DS6000, MSO/
DS7000, MSO8000, and DS70000 series
RP6150A

Page 10



Model Type Description

‘k@\" BW: DC~300 MHz
== CAT | 2000 V (DC+ACQ)
rpm, High-Voltage Probe CAT 111500 V (DC+AC)
=it Compatibility: All models of RIGOL's digital

oscilloscopes

BW: DC~40 MHz

@_{: - DC: 0~10 kV DC
e AC: pulse<20 kVp-
High-Voltage Probe ¢ p_u se<20 kVp-p
AC: sine wave<7 kVrms
RP1010H Compatibility: All models of RIGOL's digital

oscilloscopes

BW: DC~150 MHz

- DC+AC Peak: 18 kV CAT Il
il 0 High-Voltage Probe AC RMS: 12 kV CAT Il
Compatibility: All models of RIGOL's digital
RP1018H oscilloscopes

RIGOL Active&Current Probes

Model Type Description
-
s i ‘ ‘ ‘ BW: DC~7 GHz
. P E?g&\emdth Differential 30 V peak CAT |
@ Compatibility: All models of DS70000 series
PVA8700

BW: DC~2.5 GHz

Single-ended/ 30 V peak CAT |
Differential Active .
Probe Compatibility: MSO/DS7000, MSO8000, and

DS70000 series

BW: DC~1.5 GHz

Single-ended/ 30 V peak CAT |
Differential Active I
Probe Compatibility: MSO/DS4000, DS6000, MSO/

DS7000, MSO8000, and DS70000 series

RP7150
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Model Type Description
el k
— : BW: DC~0.8 GHz
Single-ended/ V peak CAT |
Differential Active 30 pe? C
Probe Compatibility: MSO/DS4000, DS6000, MSO/
DS7000, MSO8000, and DS70000 series
RP7080
L™ “wam - DC~
— BW: DC~25 MHz
b YRY igh-Voltage Max. voltage < 7000 Vpp
ferentlal Probe Compatibility: All models of RIGOL's digital
oscilloscopes
RP1000D

PHAO0150

High-Voltage
Differential Probe

BW: DC~70 MHz

Max. voltage < 1500 Vpp

Compatibility: All models of RIGOL's digital
oscilloscopes

PHA1150

Hi ?h Voltage
ferential Probe

BW: DC~100 MHz

Max. voltage < 1500 Vpp

Compatibility: All models of RIGOL's digital
oscilloscopes

Single-ended Active
Probe

BW: DC~1.5 GHz

30 V peak CAT |

Compatibility: MSO/DS4000, DS6000, MSO/
DS7000, MSO8000, and DS70000 series

Single-ended Active
Probe

BW: DC~0.8 GHz

30V peak CAT |

Compatibility: MSO/DS4000, DS6000, MSO/
DS7000, MSO8000, and DS70000 series

PCA1030

Current Probe

BW: DC to 50 MHz (-3 dB)

Max. continuous input range: 30ARMS

Max. peak-peak current value: 50 A peak,
non-continuous

Compatibility: MSO/DS4000, DS6000, MSO/
DS7000, MSO8000, and DS70000 series
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Model

PCA2030

Type

Current Probe

Description

BW: DC to 100 MHz (-3 dB)

Max. continuous input range: 30ARMS

Max. peak-peak current value: 50 A peak,
non-continuous

Compeatibility: MSO/DS4000, DS6000, MSO/
DS7000, MSO8000, and DS70000 series

-

Current Probe

BW: DC to 10 MHz (-3 dB)
Max. continuous input range: 150 A

Max. peak-peak current value: 300 A (non-
continuous), 500 A (pulse width < 30 ps)

Compatibility: MSO/DS4000, DS6000, MSO/

PCA1150 DS7000, MSO8000, and DS70000 series
BW: DC~300 kHz
* Maximum Input
i AC: £100 A
i Current Probe AC P-P;: 200 A
ACRMS: 70 A
RP1001C Compatibility: All models of RIGOL's digital
oscilloscopes
BW: DC~1 MHz
F Maximum Input
' ‘ AC: 70 A
; Current Probe AC P-P: 140 A
ACRMS: 50 A
RP1002C Compatibility: All models of RIGOL's digital
oscilloscopes
e
b ﬁ BW: 25 MHz
'w-

1553

igh-Voltage
ferentlal Probe

Max. voltage < 1400 Vpp
Compatibility: All models of RIGOL's digital
oscilloscopes

RP1025D
L e BW: 50 MHz
!6 7 Ny High-Voltage Max. voltage < 7000 Vpp
Differential Probe Compatibility: All models of RIGOL's digital
RP1050D oscilloscopes
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Model

=

=
61! \ |

RP1100D

Type

High-Voltage
Differential Probe

Description

BW: 100 MHz

Max. voltage < 7000 Vpp

Compatibility: All models of RIGOL's digital
oscilloscopes
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Specifications

All the specifications are guaranteed except the parameters marked with "Typical" and the
oscilloscope needs to operate for more than 30 minutes under the specified operation temperature.

Overview of the DS70000 Series Technical Specifications

Overview of the DS70000 Series Technical Specifications

Model DS70504 DS70304
Analog bandwidth (50 Q, -3 dB)["] 5 GHz 3 GHz
Analog bandwidth (1 MQ, -3 dB) 500 MHz
Calculated Rising Time under 50 Q

<108 ps <130 ps

(single-channell’110%-90%, typical)

No. of Input Channels

4 analog channel inputs

1 EXT channel input

Sampling Mode

Real-time Sampling

Max. Sample Rate of Analog Channel

single-channell'l: 20 GSa/s
half-channell2l/all-channel: 10 GSa/s

Max. Memory Depth

Standard: 500 Mpts

Option: 2 Gpts (single-channell'l), 1 Gpts (half-channelll/
all-channel)

Max. Waveform Capture Ratel?]

>1,000,000 wfms/s

Vertical Resolution

(selectable) 8-16 bits

Hardware Real-time Waveform
Recording and Playing

Max. 2,000,000 frames (single-channelll)

Peak Detection

capture 200 ps glitches

LCD Size and Type

15.6-inch capacitive multi-touch flip screen/gesture
enabled operation, 3.5-inch user-defined keyboard control
touch screen

Display Resolution

1920x1080, 480x320
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Vertical System Analog Channel

Vertical System Analog Channel

Input Coupling

DC, AC, or GND

Input Impedance

1TMQ = 1%,50Q + 2.5%

Input Capacitance

17 pF £ 3 pF

Probe Attenuation
Coefficient

0.001X, 0.002X, 0.005X, 0.01X, 0.02X, 0.05X, 0.1X, 0.2X, 0.5X, 1X, 2X, 5X,
10X, 20X, 50X, 100X, 200X, 500X, 1000X, 2000X, 5000X, 10000X, 20000X,
and 50000X

Probe Recognition

Auto-recognized RIGOL probe

Maximum Input
Voltage

50Q 5 Vims

The probe allows a higher voltage test technically. The
standard probe RP3500A 10:1 supports 300 V,ns or +400
Vinax(DC + Vpeak)-

Remarks  Whether the probe is used, the 50 Q or 1 MQ route does not
allow transient overvoltage to occur.

Please use the instrument dedicated for the specified
measurement category (not applicable to CAT II, Ill, and V)

Vertical Resolution

8 bits

9-16 bits (selectable) (high-resolution sample mode)

Vertical Sensitivity
Rangel*!

1 MQ 1 mV/div~10 V/div

50Q 1 mV/div~1 V/div

Offset Range

+ 1V (1 mV/div ~ 50 mV/div)
1 MQ + 30V (51 mV/div ~ 260 mV/div)
+ 100 V (265 mV/div ~ 10 V/div)

=1V (1 mV/div~100 mV/div)

50 Q
+4V (102 mV/div~1 V/div)
Dynamic Range +5 div (8 bits)
Bandwidth Limit T™MQ 20 MHz, 250 MHz
(Typical) 50 Q 20 MHz, 250 MHz, 1 GHz or 2 GHz
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Vertical System Analog Channel

DC Gain Accuracy!l

+ 2% of full scale

>200 mV/div (£0.1 divt2 mV+1.5% of offset value)

DC Offset Accuracy

>200 mV/div (+0.1 div+2 mV+1.0% of offset value)

Channel-to-Channel
Isolation

>100:1 (from DC to 1 GHz), 230:1 (> 1 GH2)

ESD Tolerance

+8 kV

Horizontal System--Analog Channel

Horizontal System--Analog Channel

Range of Time Base

50 ps/div~1 ks/div 100 ps/div~1 ks/div

Fine

Time Base Resolution

0.5 ps

Time Base Accuracy

+0.5 ppm = 1 ppm/year

before

triggering
Time Base Delay Range

>1/2 screen width

after
triggering

1 s or 100 div, whichever is greater

Time Interval (AT) Measurement
(using Cursor)

+(Time Base Accuracy x Readout) + (0.001 x Screen Width) +
20 ps

Inter-channel Offset Correction
Range

Inter-channel Offset Calibration Range +100 ns, Accuracy=1
ps

Analog Channel-to-Channel Delay

(Typical) <50 ps ©
YT Default
XY Channel 1/2/3/4
Horizontal Mode SCAN Time base >200 ms/div
ROLL Time base >50 ms/div, available to enter or exit the ROLL

mode by adjusting the horizontal timebase knob
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Acquisition System

Acquisition System

Max. Sample Rate of Analog
Channel

20 GSa/s (single-channell'l), 10 GSa/s (half-channell?l/all-channel)

Max. Memory Depth of Analog
Channel

Standard: 500 Mpts

Option: 2 Gpts (single-channelll), 1 Gpts (half-channell?/all-
channel)

Normal Default
Peak .
Detection capture 200 ps glitches
Acquisition Mode Average
9 2,4,8,16...65536 are available for you to choose
Type
High
9N 9-16bits
Resolution
Vertical Resolution
Vertical Resolution
Resolution 9 bits 10 bits 12 bits 14 bits 16 bits
20 GSa/s 2 GHz 1 GHz 500 MHz 200 MHz 75 MHz
Bandwidth
10 GSa/s 1 GHz 500 MHz 250 MHz 100 MHz 50 MHz
Trigger System
Trigger System
Trigger Source Analog channel (1~4), EXT TRIG, AC Line
Trigger Mode Auto, Normal, Single
DC DC coupling trigger
AC AC coupling trigger
. . High . N .
Trigger Coupling High frequency rejection, cut-off frequency~75 kHz (internal
Frequency trigger only)
Rejection 99 y

Low Frequency Low frequency rejection, cut-off frequency~75 kHz (internal

Rejection

trigger only)
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Trigger System

. L Increase delay for the trigger circuit (internal trigger only),
Noise Rejection y 99 ( 99 y)

on/off
Holdoff Range 8nsto10s
Internal .
Tri Analog Bandwidth
Trigger rgger
Bandwidth External
. 200 MHz
Trigger
Trigger enable the noise rejection, 0.7 div
Trigger Sensitivity
Trigger 500 mVpp, 100 MHz~200 MHz
Input TMQ+1%, SMA connector
Impedance
EXT TRIG <200 psgms(single-channell™)

Trigger Jitter
Normal acquisition, Edge trigger, trigger level located near 50%

Typical
(Typical) of EXT input signal
I I
n.terna + 5 div from the center of the screen
Trigger
Tri
rigger Level External
Range . 5V
Trigger
AC Line fixed 40%-60%
Trigger Type
Trigger Type
Standard: Edge trigger, Pulse trigger, Slope trigger, Video trigger, Pattern
trigger, Duration trigger, Timeout trigger, Runt trigger, Window trigger, Delay
Trigger Type

trigger, Setup/Hold trigger, Nth Edge trigger
Option: RS232/UART, 12C, SPI, CAN, FlexRay, LIN, 12S, and MIL-STD-1553

Triggers on the threshold of the specified edge of the input signal. The edge
Edge types can be Rising, Falling, or Either.

Source channel: CH1~CH4, EXT, or AC Line
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Trigger Type

Triggers on the positive or negative pulse with a specified width. The pulse

Pulse width is greater or smaller than a certain value or within a certain time range.

Source channel: CH1~CH4

Triggers on the positive or negative slope of the specified time. The slew time
Slope is greater or smaller than a certain value or within a certain time range (200

ps~10 s).

Source channel: CH1~CH4

Triggers on all lines, specified line, add field, or even field that conforms to the

video standards. The supported video standards include NTSC, PAL/SECAM,
Video 480p/60Hz, 576p/50Hz, 720p/60Hz, 720p/50Hz, 720p/30Hz, 720p/25Hz, 720p/

24Hz, 1080p/60Hz, 1080p/50Hz, 1080p/30Hz, 1080p/25Hz, 1080p/24Hz, 1080i/

60Hz, and 1080i/50Hz.

Source channel: CH1~CH4

Identifies a trigger condition by searching for a specified pattern. The pattern is
Pattern a combination of multiple selected channel sources. The logic pattern of each

channel is H, L, X, Rising, or Falling.

Source channel: CH1~CH4

Triggers when the specified pattern meets the specified duration condition.

The pattern is a combination of multiple selected channel sources. The logic
Duration pattern of each channel is H, L, and X. The duration is greater or smaller than a

certain value, or within a certain time range, or outside a certain time range.

Source channel: CH1~CH4

Triggers when duration of a certain event exceeds the specified time (200
Timeout ps~10 s). The event can be specified as Rising, Falling, or Either.

Source channel: CH1~CH4

Triggers when the pulses pass through one threshold but fail to pass through
Runt another threshold.

Source channel: CH1~CH4

Triggers in a specified window state when the rising edge of the signal crosses
Window the upper threshold or the falling edge crosses the lower threshold. The

window state can be Enter, Exit, or Time.

Source channel: CH1~CH4

Triggers when the time difference between the specified edges of Source A
Delay and Source B meets the preset time. The duration is greater or smaller than a

certain value, or within a certain time range, or outside a certain time range.

Source channel: CH1~CH4

When the setup time or hold time between the input clock signal and the data
Setup/Hold signal is smaller than the specified time (200 ps~10 s).

Source channel: CH1~CH4
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Trigger Type

Nth Edge

Triggers on the Nth edge that appears after the specified idle time. The edge
can be specified as Rising or Falling.

Source channel: CH1~CH4

RS232/UART
(Option)

DS70000-EMBDA option

Triggers on the Start, Error, Check Error, or Data frame of the RS232/UART bus
(up to 20 Mby/s).

Source channel: CH1~CH4

I2C (Option)

DS70000-EMBDA option

Triggers on the Start, Stop, Restart, MissedACK, Address (7 bits, 8 bits, or 10
bits), Data, or Address Data of the 12C bus.

Source channel: CH1~CH4

SPI (Option)

DS70000-EMBDA option

Triggers on the specified pattern of the specified data width (4~32) of SPI bus.
CS and Timeout are supported.

Source channel: CH1~CH4

CAN (Option)

DS70000-AUTOA option

Triggers on the start of a frame, end of a frame, Remote ID, Overload, Frame ID,
Frame Data, Data&ID, Frame Error, Bit Fill, Answer Error, Check Error, Format
Error, and Random of the CAN signal (up to 10 Mb/s). The supported CAN bus
signal types include CAN_H, CAN_L, TX/RX, and DIFF.

Source channel: CH1~CH4

FlexRay (Option)

DS70000-AUTOA option

Triggers on the specified position (TSS End, FSS_BSS End, FES End, DTS End),
frame (null, Syn, Start, All), symbol (CAS/MTS and WUS), error (Head CRC Err,
Tail CRC Err, Decode Err, and Random Err) of the FlexRay signal (up to 10 Mb/s).

Source channel: CH1~CH4

DS70000-AUTOA option

LIN (Option) Triggers on the Sync, ID, Data (length settable), Data&ID, Wakeup, Sleep, and
Error of the LIN bus signal (up to 20 Mb/s).
Source channel: CH1~CH4
DS70000-AUDIOA option
Triggers on 2's complement data of audio left channel, right channel, or either
I2S (Option)

channel (=, #, >, <, <>, ><). The available alignment modes include 12S, LJ,
and RJ.

Source channel: CH1~CH4
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Trigger Type

MIL-STD-1553
(Option)

DS70000-AEROA option

Triggers on Sync (Data Sync, Cmd/Status Sync, and All Sync), Data, RTA, RTA
+11Bit, and Error (Sync Error and Check Error) of the MIL-STD-1553 bus.

Source channel: CH1~CH4

Noise Floor

Noise floor at 50Q

5 GHz 3 GHz
1 mV/div 500 uVms 400 uVymg
2 mV/div 500 uVims 400 uV,ms
5 mV/div 800 uVms 600 uVims
10 mV/div 900 uVms 680 uVms
20 mV/div 2 MVims 1.4 MV
50 mV/div 5 mVins 3.5 MV
100 mV/div 8 MVms 5.6 MV
200 mV/div 20 MV 15 MV
500 mV/div 40 mVms 28 MV
1 V/div 60 MVims 35 MV

Noise floor at 1IMQ

1 mV/div 500 uVymg
2 mV/div 500 uVims
5 mV/div 600 uVyms
10 mV/div 900 uVms
20 mV/div 2 MVims
50 mV/div 4 mVims
100 mV/div 8 mVims
200 mV/div 25 MV ms
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Noise floor at 1IMQ

500 mV/div 30 MVyms
1V/div 60 MV

2 V/div 110 MV
5 V/div 300 MVims
10 V/div 600 MVyms

Waveform Measurement

Waveform Measurement

Number of .
2 pairs of XY cursors
Cursors
Voltage deviation between cursors (AY)
Manual Mode Time deviation between cursors (AX)
Reciprocal of AX (Hz) (1/AX)
Fix Y-axis to track X-axis waveform point's voltage and
time values
Cursor Track Mode
Fix X-axis to track Y-axis waveform point's voltage and
time values
Auto . .
Allow to display cursors during auto measurement
Measurement
Measures the voltage parameters of the corresponding
XY Mode channel waveforms in XY time base mode.

X = Channel 1, Y = Channel 2
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Waveform Measurement

Number of
Measurements

41 auto measurements; and up to 14 measurements can
be displayed at a time.

Measurement
Source

CH1-CH4, Math1-Math4

Measurement
Mode

Normal (realized by software, >1 Mpts) and Precision (W);
for Precision, only supported by analog channel

Measurement
Range

Main, Zoom, Full-memory

All Measurement

Displays 41 measurement items for the current
measurement channel; the measurement results are
updated continuously; you can switch the measurement
channel.

Vmax, Vmin, Vpp, Vtop, Vbase, Vamp, Vupper, Vmid,
Vlower, Vavg, VRMS, Per. VRMS, Overshoot, Preshoot, Area,
and Period Area.

Period, Frequency, Rise Time, Fall Time, +Width, -Width,
+Duty, -Duty, Positive Pulse Count, Negative Pulse Count,
Rising Edge Count, Falling Edge Count, Tvmax, Tvmin,
+Slew Rate, and -Slew Rate

Delay(A1-B1), Delay(At-Bl), Delay(Al-B1), Delay(Al-Bl),
Phase(AT-B1), Phase(At-Bl), Phase(Al-Bt), and Phase(Al-
Bl)

Auto

Measurement
Vertical
Horizontal
Others
Statistics

Items: Current, Average, Max, Min, Standard Deviation,
Count

Statistical times settable

Waveform Calculation

Waveform Calculation

No. of Math Functions

4; 4 math functions available to be displayed at a time

Operation A+B, A-B, AxB, A/B, FFT, A&&B, A||B, AAB, A, Intg, Diff,
Sqrt, Lg, Ln, Exp, Abs, AX+B, LowPass, HighPass, BandPass,
and BandStop

Color Grade Supporting FFT
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Waveform Calculation

Record Length

Max. 1T Mpts

Window Type
FFT

Rectangular, Blackman-Harris, Hanning (default),
Hamming, Flattop, and Triangle.

Peak Search

A maximum of 15 peaks, confirmed by the settable
threshold and offset threshold set by users

Enhanced FFT

Enhanced FFT

Record Length

Max. 64 Kpts

FFT Capture Rate

10,000 wfms/s

RBW

Manual/Auto Set

Window Type

Rectangular, Blackman-Harris, Hanning (default),
Hamming, Flattop, and Triangle.

Peak Search

A maximum of 15 peaks, confirmed by the settable
threshold and offset threshold set by users

Waveform Analysis

Waveform Analysis

Waveform

Store the signal under test in segments according to the
trigger events, i.g. save all the sampled waveform data as a
segment to the RAM for each trigger event. The maximum
number of the sampled segments reaches 2 million.

Recording Source

All enabled analog channels

Analysis

Support playing frame by frame or continuous playing;
capable of calculating, measuring, and decoding the
played waveforms

Pass/Fail Test

Compare the signal under test with the user-defined mask
to provide the test results: the number of successful tests,
failed tests, and the total number of tests. The pass/fail
event can enable immediate stop, beeper, and the
screenshot..

Source

Any analog channel
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Waveform Analysis

Color Grade

Provide a dimensional view for color grade waveforms,
color grade >16, 256-level color scale display

Source

Any analog channel

Color Theme

Temperature and intensity

Mode

Support all modes

Real-time Eye
Diagram

(Option)

Source

Any analog channel

Clock Recovery

Clock recovery for software, constant clock, first-order PLL,
second-order PLL, and explicit clock

Type

Fully automatic, semi automatic, and manual

Data Rate

TMpts

Eye Measurement
Item

one level, zero level, eye height, eye width, eye amplitude,
crossing percentage, Q Factor, etc.

Jitter Analysis
(Option)

Make measurements for the clock or data signal over time,
analyze the variance of the technical specifications.

Source

Any analog channel

Clock Recovery

Constant, PLL, and Explicit

Type

Fully automatic, semi automatic, and manual

Jitter Analysis

Jitter separation, including TJ (Total Jitter), RJ (Random
Jitter), DJ (Deterministic Jitter), P) (Periodic Jitter), DDJ
(Data Dependent Jitter), DCD (Duty Cycle Distortion), ISI
(Inter-symbol Interference), BR (Bit Ratio), and TIE.

Measurement
Display

Trend, histogram, and spectrum

Serial Decoding

Serial Decoding

Number of
Decodings

4, four protocol types can be decoded and enabled at the same time

Decoding Type

Standard: Parallel

Option: RS232/UART, 12C, SPI, LIN, CAN, CAN-FD, FlexRay, 12S, and MIL-

STD-1553
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Serial Decoding

Parallel

Up to 4 bits of Parallel decoding, supporting any analog channel Support user-
defined clock and auto clock settings.

Source channel: CH1~CH4

RS232/UART

DS70000-EMBDA option

Decodes the RS232/UART (up to 20 Mb/s) bus's TX/RX data (5-9 bits), parity
(Odd, Even, or None), and stop bits (1-2 bits)

Source channel: CH1~CH4

12C

DS70000-EMBDA option

Decodes the address (with or without the R/W bit) of the 12C bus, data, and
ACK.

Source channel: CH1~CH4

SPI

DS70000-EMBDA option

Decodes the MISO/MOSI data (4-32 bits) of the SPI bus. The available mode
includes "Timeout" and "CS".

Source channel: CH1~CH4

LIN

DS70000-AUTOA option

Decodes the protocol version (1.X or 2.X) of the LIN bus (up to 20 Mb/s). The
decoding displays sync, ID, data, and check sum.

Source channel: CH1~CH4

CAN

DS70000-AUTOA option

Decodes the remote frame (ID, byte number, CRC), overload frame, and data
frame (standard/extended ID, control domain, data domain, CRC, and ACK) of
the CAN bus (up to 5 Mb/s). The supported CAN bus signal types include
CAN_H, CAN L, TX/RX, and DIFF.

Supports CAN-FD decoding.
Source channel: CH1~CH4

FlexRay

DS70000-AUTOA option

Decodes the frame ID, PL (payload), Header CRC, Cycle Count, Data, Tail CRC,
and DTS of the FlexRay bus (up to 10 Mb/s). The supported signal types
include BP, BM, and RX/TX.

Source channel: CH1~CH4
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Serial Decoding

DS70000-AUDIOA option

Decodes 12S audio bus left channel data and right channel data, supporting

12S
4-32 bits. The alignment modes include 12S, LJ, and RJ.
Source channel: CH1~CH4
DS70000-AEROA option
MIL-STD-1553 Decodes the MIL-STD-1 .553 bus signal's data word, command word, and status
word (address+last 11 bits).
Source channel: CH1~CH4
Auto
Auto
AutoScale Min voltage greater than 10 mVpp, duty cycle 1%, frequency over 35 Hz

Digital Voltmeter

Digital Voltmeter

Source Any analog channel
Function DC, AC+DCRM5, ACRMS
Resolution ACV/DCV: 3 bits

Limits Beeper

Sounds an alarm when the voltage value is within or outside of the limit range

Range
Measurement

Displays the latest measurement results in the form of a diagram, and display
the extrema over the last 3 seconds; support Trend

High-precision Frequency Counter

High-precision Frequency Counter

Source Any analog channel and EXT
Measure Frequency, period, totalizer
Resolution 3-8 digit, user-defined
Counter
Max. Frequency Max. analog bandwidth
48-bit totalizer
Totalizer

Counts the number of the rising edges

Time Reference

Internal reference
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Command Set

Command Set

Common Commands Support

|[EEE488.2 Standard

Error Message Definition

Error messages

Support Status Report Mechanism

Status Reporting

Support Syn Mechanism

Synchronization

Display

Display

LCD 15.6-inch capacitive multi-touch flip screen/gesture
enabled operation

Resolution 1920x1080 (Screen Region) 16:9

Graticule (10 vertical divisions) x 8 horizontal divisions

Persistence

Off, Infinite, variable persistence (100 ms to 10 s)

Brightness 256 intensity levels (LCD, HDMI)

/0

1/0

USB3.0 Host 4 (2 on the front panel and 2 on the rear panel)

USB3.0 Device

1, supporting TMC protocol

LAN

1 on the rear panel, 10/100/1000 Mbps, supporting LXI-C

Web Remote
Control

Support Web Control interface (input the IP address of the
oscilloscope into the Web browser to display the operation
interface of the oscilloscope)
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1/0

SMA output on the rear panel
Vo (H)22.5 V open circuit, 21.0 V 50 Q to GND
Vo (L)<0.7 V to load <4 mA; £0.25V 50 Q to GND

AUX Out Trig Out Output a pulse signal when the oscilloscope is triggered
Output a pulse signal when a pass/fail event occurs.
Pass/Fail Support user-defined pulse polarity and pulse time (10
ns~ 10 ms)
Rise Time <1ns
Input Interface 1, SMA connector on the rear panel
Output Interface 1, SMA connector on the rear panel
10 M
In/Out Input Mode 50 Q, with thc? amplitude 130 mVpp to 4.1 Vpp (-10 dBm,
20 dBm), the input accuracy 10 MHz + 10 ppm
Output Mode 50 Q, 1.5 Vpp sine waveform
HDMI

Video Output

1 on the rear panel, HDMI 1.4, A plug. used to connect to
an external monitor or projector

Probe
Compensation
Output

1 kHz, 3Vpp Square

Power

Power

Power Voltage

100 V-240 V, 45 Hz-440 Hz

Power

Max. 500 W (connect to various interfaces, USB, active probes)

Fuse

3.15 A, T degree, 250 V

Environment

Environment

Temperature
Range

Operating

-0°C~+50°C

Non-operating

-30°C~+70°C
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Environment

below +30°C: <90% RH (without condensation)

Operating +30°C to +40°C, <75% RH (without condensation)

Humidity Range
+40°C to +50°C, <45% RH (without condensation)

Non-operating below 65°C: <90% RH (without condensation)

Operating below 3,000
Altitude

Non-operating below 15,000

Warranty and Calibration Interval

Warranty and Calibration Interval

Warranty Three years for the mainframe, excluding the probes and accessories.

Recommended 18 months
Calibration Interval
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Regulations

Regulations
Compliant with EMC DIRECTIVE 2014/30/EU, compliant with or higher than
the standards specified in IEC 61326-1:2013/EN 61326-1:2013 Group 1 Class
A
CISPR 11/EN 55011
IEC 61000-4-2:2008/EN +4.0 kV (contact discharge), £8.0 kV (air
61000-4-2 discharge)
IEC 61000-4-3:2002/EN 3 V/m (80 MHz to 1 GHz); 3 V/m (1.4 GHz to
61000-4-3 2 GHz); 1 V/m (2.0 GHz to 2.7 GHz)
Electromagnetic IEC 61000-4-4:2004/EN ,
Compatibility 61000-4-4 1 kV power line

0.5 kV (phase-to-neutral voltage); 1 kV
(phase-to-earth voltage); 1 kV (neutral-to-
earth voltage)

IEC 61000-4-5:2001/EN
61000-4-5

IEC 61000-4-6:2003/EN

61000-4-6 3V, 0.15-80 MHz

Voltage dip: 0% UT during half cycle; 0% UT

IEC 61000-4-11:2004/EN during 1 cycle ; 70% UT during 25 cycles

61000-4-11
short interruption: 0% UT during 250 cycles

EN 61010-1:2019
EN 61010-031:2015
IEC 61010-1:2016
IEC 61010-2-030:2017

Safety UL 61010-1:2012 R7
UL 61010-2-31:2017 R2
CAN/CSA-22.2 No. 61010-1-12:2017
CAN/CSA-22.2 No. 61010-2-30:2018
CAN/CSA-22.2 No. 61010-031-07:201

Meets GB/T 6587; class 2 random
Meets MIL-PRF-28800F and IEC60068-2-6; class 3 random

Vibration
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Regulations

Meets GB/T 6587-2012; class 2 random

Shock Meets MIL-PRF-28800F and IEC 60068-2-27; class 3 random

In non-operating conditions: 30 g, half-sine wave, 11 ms duration, 3 shocks
along the main axis, total of 18 shocks

Mechanical Characteristics

Mechanical Characteristics

Size 439mm (W)x310 mm (H)x491 mm (D)

Rack Mount Kit 7U

Package excluded: <22.5 kg
Weighte!

Package included: <29.5 kg

Non-volatile Memory

Non-volatile Memory

Setup/Image setup (*.stp), image (*.png, *.bomp, *.jpg)

Data/File Storage CSV waveform data (*.csv), binary waveform data
Waveform Data (*.bin,), list data (*.csv), and reference waveform data
(*.ref, *.csv, *.bin)

Reference Waveform Displays 10 internal waveforms

Setting Storage is limited by the capacity

Supports the USB storage device that conforms to the

USB C it
apactty industry standard

Note:

[1]: 5 GHz bandwidth is only applicable to single-channel mode. CH1 and CH2 are considered as a
group; CH3 and CH4 are considered as another group. If one of the two channels in each group is
enabled, it is called single-channel mode.

[2]: CH1 and CH2 are considered as a group; CH3 and CH4 are considered as another group. If two
channels in either one of the groups are enabled, it is called half-channel mode.

[3]: Maximum value. single-channel, 5 ns horizontal time base, set a sine wave signal with 1 kpts
memory depth, 4 div input amplitude, 10 MHz frequency. Others are default settings.

[4]: 1 mV/div and 2 mV/div are a magnification of 4 mV/div setting. For vertical accuracy
calculations, use full scale of 32 mV for 1 mV/div and 2 mV/div sensitivity setting.
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[5]: For any channel, under the same input impedance with DC-coupled, the Volts/div setting is the
same for 100mV/div and 200mV/div.

[6]: Standard configuration.
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Order Information and Warranty
Period

Order Information

Order Information Order No.
Model

3 GHz, 20 GSa/s, 500 Mpts, 4CH High-End DS DS70304
5 GHz, 20 GSa/s, 500 Mpts, 4CH High-End DS DS70504

Standard Accessories

Power Cord Conforming to the Standard of the Destination

Country T
USB Cable —_—

4 Passive HighZ Probes (500 MHz) RP3500A
Recommended Accessories

Active Differential Probe (3.5 GHz BW) PVA8350
Active Differential Probe (5 GHz BW) PVA8500
Active Differential Probe (7 GHz BW) PVA8700
Current Probe (50 MHz, 30A) PCA1030
Current Probe (100 MHz, 30A) PCA2030
Current Probe (100 MHz, 150A) PCA1150
High-Voltage Differential Probe (75 MHz, 1400 V) PHA0150
High-Voltage Differential Probe (100 MHz, 1400 V) PHA1150
USB-GPIB Interface Converter USB-GPIB
Upgrade Option

2 Gpts Memory Depth Upgrade Option DS70000-RL-20

Serial Protocol Analysis Option

Embedded Serial Bus Trigger and Analysis (RS232/UART, 12C, and

SPI) DS70000-EMBDA
Auto Serial Bus Trigger and Analysis (CAN, CAN-FD, LIN, FlexRay) DS70000-AUTOA
Audio Serial Bus Trigger and Analysis (I12S) DS70000-AUDIOA
Aerospace Serial Bus Trigger and Analysis (MIL-STD-1553) DS70000-AEROA
Measurement Application Option

Advanced Eye Diagram and Jitter Analysis (Option) DS70000-JITTA
Pre-compliance Test Software

USB2.0 Pre-compliance Test DS70000-USBC
100Base-T Ethernet Pre-compliance Test DS70000-ENETC
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Order Information Order No.

Real-Time Spectrum Analysis (RTSA)
RTSA DS70000-RTSA

Note:

For all the mainframes, accessories and options, please contact the local office of RIGOL.

Warranty Period

Three years for the mainframe, excluding the probes and accessories.
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Option Ordering and Installation
Process

B ol |

e ;\\_ Enbtlement Certificata j H‘TIGﬂL
Channgl Paringr \‘ O / Licensing Websibe
® Nan” ©
Cusbommer

ﬁ USE Crive Containing
License Fila

1. According to the usage requirements, please purchase the corresponding functional options from
your local RIGOL Channel Partner, and provide the serial number of the instrument that needs to
install the option.

2. After receiving the option order, the RIGOL factory will mail the paper software product
entitlement certificate to the address provided in the order.

3. Log in to RIGOL official website (www.rigol.com) for registration. Use the software key and
oscilloscope serial number provided in the entitlement certificate to obtain the option license
code and the option license file.

4. Download the option license file to the root directory of the USB storage device, and connect the
USB storage device to the oscilloscope properly. After the USB storage device is successfully

recognized, the Option install key is activated. Press this menu key to start installing the option.
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