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Product Introduction

* Analog channel bandwidth: 2GHz ,1GHz , 350MHz

« Ultra-thin design, small size, (1U height, half rack width)

«  Low jitter, support multi-machine synchronization

«  Support 10GbE SFP+ optical port high-speed data communication

« Can be expanded to 512 channels at most, supporting

synchronous acquisition
«  The lowest working temperature can reach -40°C

* As powerful analysis function as MSO8000



Product Introduction

Sample Statu

LAN Port | B HOST
LED Indicato

RUN/STOP
Button

Force Trigger

Button Hooker

4 supporting feet at the bottom |, 4,



Product Introduction

HDMI Videg —
. Output
10GbE Optical Comm Port 9 USB 10/100/1000M 10MHz
( Optional ) DEVICE LAN Port Ref. Clock EXT Input
I = I ~ )
SFP+ HODIMTH  DEVICE  HOSTe<Ss LAN o% [XT A4 LLEy

25MHz Single TRIG OUT/PASSFAIL
Channel AWG Output



Product Introduction—

TMQ

500
DS8204-R 500MHz
DS8104-R 500MHz

Single-Channel Dual-Channel 4-Channel

DS8204-R 10 GSa/s 5 GSa/s 2.5 GSa/s

DS8104-R 10 GSa/s 5 GSa/s 2.5 GSa/s

| DS8000-R can reach 2GHz

bandwidth only in single channel
mode and half channel mode.
Because in the four-channel mode,
the maximum sampling rate can
only reach 2.5GSa/s, which does
not meet the Nyquist law, and can

only collect signals up to 1GHz.




Product Operation

oveeee
0.0.0.0.0.0

o N

HDMI high-definition interface to
connect the display

Mouse operation (click, double click,
drag)

Keyboard operation (number or
character input)

PC or mobile terminal remote control



Integrated Application

« Can provide solutions for multi-channel high-speed data acquisition

related applications,
* Applicable fields:

e High energy physics (collect transient events, harsh working

environment)

* Automated test system (programming performance, compact space

requirements)

* Support 128 oscilloscopes cascaded to use, expandable to 512

channels

Sampling clock synchronization

Trigger synchronization



Integrated Application

« Sampling clock synchronization
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Integrated Application

* External trigger synchronization (stand-alone )
' EXT trigger jitter (stand-alone):

Typical value: <200psRMS
S oo I, )
RIGOL «o» [l 200ps 70\ Fraswne (o (D) 0005 T+ mooor (extreme value <250ps)
¥ ' | aneas Normal sampling mode, edge
trigger, the trigger level is near
FRE - 50% of the EXT input signal.
7 4 k> \\\
[ }:‘j// [ D 0.000s ]
/ R
] 1 ? fmo(r)]?c\)/ov 3 _ & X1 $x 17:51

Support user manual calibration

Factory calibration of delay between channels




Integrated Application

* External trigger synchronization (system)
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Integrated Application

« System calibration scheme

PGP PP PIIIIIIEIIIIIIIEEIIS
: V606000V VVVVVIVBVVIVIVVIVIIIIIIII
EXT--E
10MHzIN « ! :
A0NHZOUES | Synchronous machine DS SYNC64

T 88 2

! EXT et
ouT1 : 10MHzIN = |
ouT2 10 MHzOUT = |

— FZH1 s | | | | EXT synchronous trigger (integrated
1B4R 4 i : ==
ouT64 71 - iﬁ—’ S system):

S e HIIE _' Typical value: +100ps RMS jitter on each

10MHzIN = | , .
10MHzOUT = ' instrument, 150ps delay

e M <350psRMS (extreme value<500ps) total
5 MHZOUT - , time delay between instruments
e ——— ) 4 For sinusoidal input voltage 2500mV, it

~can be further improved by calibration




Integrated Application

Data transfer scheme (memory point)

1. Passively read data

Through SCPI instruction, it is actively controlled by the PC program to
read the waveform data of each channel sequentially.
The command set is the same as MSO8000.

2. Proactively report data

DS8000-R dedicated communication mode, the oscilloscope actively
reports the instrument status and waveform data to the PC program
according to the agreed rules.

Open source software toolkits and UltraDAQ use this data transfer

method.

Advantage: The user has the initiative. |

Disadvantages: Control commands and
data can only be transmitted serially,

_ with frequent interactions.

[ Advantages: parallel transmission,

improving efficiency, mainly control
commands;

Synchronous data acquisition between
multiple instruments (synchronous
trigger);

Support multi-channel waveform delay
calibration (report calibration

' information).




Integrated Application

* 3 oscilloscopes, extended to 12 channels

Case Study
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The 5 coaxial cables are of equal length
If this cable causes a delay problem, you can
manually calibrate it (external trigger

' channel delay)

Trigger signal input
During demonstration, it can be
the synchronous output signal of

the signal source



Integrated Application

« Support 10GE SFP+ optical fiber communication

(standard hardware, optional function)

* Interface rate>5Gbit/s
Actual measurement: 500Mpts memory data, all reported to
the PC through the optical port, it takes 0.5s. (Does not include

the time when the host computer receives data)

MERc B x
FHIP: 192.168.1.5 Fibum1: 1234 |
HinlP: 192.168.1.3 {Eﬁi'ﬁ'ﬁlﬁl: 4321 }
AN
/[Mﬁlctlﬂhl:: 01:02:03:04:05:ff ]
Default

Setup Only used in automatic data

reporting mode

i &= O

+d4S

Optical Comm

B 5 [ Optical fiber communication mode

55

FTFF
|

1P
|

2 i

B#RIP

e OfEEE

Enable switch

FTFF | When the working mode is

switched, the internal logic file
will be switched, and you need

f2E& | towait for about 20s.
\\,,




Integrated Application Optical Comm

* Optical fiber communication example

* Device List

Optical network card (including driver)

=
(=2 ‘
- 4 \ . xa| wiing

Optical module =zooznis
Optical fiber

Optical switch (used for multiple devices)




Integrated Application Optical Comm

PAZ: EWLBIT (CHEENN V3.8 2)
b

vd
192 168, 1.5 : 12347 : RIGOL TECHNOLOGIES, DS8204-

Connection between maChine and PC) I o 10400003, 00, a1. 00, 00. 06

« Optical fiber communication example (direct

1. Install the optical network card and driver

2. Configure IP and port number

MEREE X
A IP: 192.168.1.5 A0 1234
EfnIP: 192.168.1.3 Birm: 4321

MACgE: 01:02:03:04:05:1

=S

BfrEd: (192.168. 1 . b

+Tdn?




Precise Measurement

.

| N\ 7 | |
RIGOL o H 100us “ﬁ%ﬁﬁﬁs\wemumj fsmpmun|/ D 0.00s T 4 @7s6mv A
% Mode Mode

4
¥ Normal Precision >

In optical fiber
communication mode,
The precise measurement

Counter Frequency b%s

1 2]
31250 MHz Precision | [Type function is disabled! ! !

Threshold’»

Source
CH1>

D L.Fpper(%]

9 90%

Mid(%)
D 50%
Lower(%) \
D 10%>
Freq1 +Edges1 ‘ \
312 5MHz 312.5k Default

-~ = 1.00V = 100mV ERL ERTI 0123 4567] GI

ue 0.00V 0.00V 0.00V 0.00V 8ot 2aus|| AL || A X7 <§x 11:03




Search & Nevigation
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In optical fiber

communication mode,

The waveform search
function is disabled! !'!
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Options & Accessories

[0 Standard accessories

Power Core 1
USB Cable 1
Quick Guide 1

Rack installation kit (2 kinds of installation

accessories are equipped)




Options & Accessories

O 10GbE Comm Option (Software Upgrade)

HSDC 10GE SFP+ High-speed data communication function option

- SFP+ optical communication interface hardware is standard, and functional
options need to be purchased separately.
Note:
After activating the HSDC option and turning on the optical communication
_ function, the precise measurement and search functions will be disabled.




Options & Accessories

O Measurement App Options ( Software Upgrade )

BND App Bundle Kit ( Contains all the following standalone packages )

COMP Computer Serial Bus Trigger and Decode(S232/UART)
EMBD Embedded Serial Bus Trigger and Decode(12C, SPI)
AUTO Automobile Serial Bus Trigger & Decode(CAN, LIN)
FLEX FlexRay Serial Bus Trigger & Decode

AUDIO Audio Serial Bus Trigger & Decode (12S)

AERO MIL-STD 1553 Serial Bus Trigger & Decode

AWG Dual Channel 25 MHz AWG
PWR Build-In Power Analysis
JITTER Real Time Eye & lJitter Analysis



PC Software

* Ultra Sigma - doesn 't support Optical Comm

ULTRA — 2 %

SIGMA 7 X

LAN GPIB USB-TMC RS232 VI Config ~ Verify All % )
B EIGOL Online Resource |T
. B DS8104-R

: # D53104-E (TCPIF::1TZ.16.3.50: :INSTR)
“ IVI Class DriwerControl
- Other Online Kesource

<» RIGOL TECHNWOLOGIES, INC.

™



PC Software

« Software toolkit (free download executable program from official website, contact

technical support for open source code)

* Instrument configuration (up to 4 units)

S fid e iR
FOAEE CRAW BTN Sderi @ of

* Channel configuration

bl
=
(]
=
o
o)
=
o
=
=
(=

 Display configuration
« Record configuration (local)

*  Waveform monitoring




PC Software
 UltraDAQ ( Toll)

* Instrument configuration (up to
128 units)

* Channel configuration

« Display configuration

« Record configuration (local +
database)

*  Waveform monitoring

...Function to be determined...




Local Upgrade
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RIGOL 20kpts | MEASURE % STOP/RUN | \ ‘ 1 Upgrade tO a hlgher version
LTI 2. Upgrade to the same version
— Bﬁi 3. Temporary version upgrade
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Remote online upgrade

RIGOL 10> H 200ns "S53 ) [ugasure) (stormon| [ D 0.00s T+ ®o0v & ' Only support upgrading to
7] | ;eﬂt—m:; higher version.
By i
o method:
- B | \ Insert the network cable,
S IAN nnn HRED access the Internet network,
R E7HE %5 st = . and click online upgrade.
5 - O M BT
DVM BT ke BT S b
i i
R, - %
FERzLRH BHE RIEIGIE Ref
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iR HWFEER Mg WRES [ j‘\
5 On-Line Upgrade
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(==, EW = 500mV = 100mV = 100mV = 100mV 0123 4567
\==) -20.0mV 0.00V 0.00V 0.00V s gtott 2ius|| A, || A @ 12:12




Comparison Table

1U height, half rack width, 3.6kg 2U height, full rack width, 12.7kg 2U height, full rack width, 7.4kg

1, 2GHz 1 GHz 1, 2.5, 4GHz
10GSa/s 6.25 GSa/s 40 GSa/s
Vlax memory depth 500Mpts 125 Mpts 128Mpts

> 1,000,000wfms/s

Navetorm update > 600,000wfms/s >500,000 wfm/s (Sequence mode)

8 bit 12 bit 8 bit

Trigger jitter <200psRMS (extreme value <250ps)
1+100psRMS jitter on each instrument, 150ps delay;
<350psRMS (extreme value<500ps) total delay
between instruments

Trigger jitter < 200 psRMS
+100ps jitter and 150ps delay on each instrument;
<350ps total between instruments.







