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Copyright and Declaration

Copyright
SIGLENTTECHNOLOGIEEO, LTD. All Rights Reserved.

Trademark Information
SIGLENTIs the registered trademark of SIGLENTTECHNOLOGIES CO., LTD.

Declaration

SIGLENTproducts are protected by patentlawi n and outside of P.R.C.
SIGLENTreserves the right to modify or change parts of or all the specifications or pricing
policies at companyds sole decision.
Information in this publication replaces all previously corresponding material.

Any way of copying, ex tracting or translating the contents of this manual is not allowed
without the permission of SIGLENT

Product Certification

SIGLENTguarantees this product conforms to the national and industrial stands in China
and other international stands conformanc e certification is in progress.

Contact Us

If you have any problem or requirement when using our products, please contact SIGLENT
TECHNOLOGIES CO., LTD

Addu Bl og No. 4 & No. 5, Antongda I ndustri al Zone,

Shenzhen, 518101, China
Telw 400-878-0807

E-mail v sales @siglent.com
http://www.siglent.com
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Introduction

This user manual includes important safety and installation information related to the
SHS800X and SHS1000X handheld digital oscilloscope s, and includes simple tutorials for
basic operation of the oscilloscope.

The series includes the following models:

Model Analog Bandwidth

SHSB820X 200 MHz bandwidth , 2-channel, 1 GSa/s Sample rate
SHS810X 100 MHz bandwidth , 2-channel, 1 GSa/s Sample rate
SHS807X 70 MHz bandwidth , 2-channel, 1 GSa/s Sample rate
SHS1202X 200 MHz bandwidth , 2-channel, 1 GSa/s Sample rate
SHS1102X 100 MHz bandwidth , 2-channel, 1 GSa/s Sample rate
SHS1072X 70 MHz bandwidth , 2-channel, 1 GSa/s Sample rate
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General Safety Summary

Carefully read the following safety precautions to avoid any personal injury or damage the
instrument and avoid any products connected to it. To avoid potential hazards, please use
the instrument as specified.

Protection is impaired if used in a manner not specified by the manufacturer.

Precautions for Operation

Before operating this product, special training is required to ensure that the user is
physically, mentally and emotional Iy healthy and able to use the oscilloscope, otherwise it
may cause personal injury or material damage. Employers Huoperators are resp onsible for
selecting suitable personnel to operate this product.

Before moving or transporting this product. Please read an d observe the " Safety
Transportation Matters " chapter.

As with all industrial products, the use of substances that cause allergic reactions such as
nickel cannot generally be ruled out. If you experience an allergic reaction while using this
product, please consult a doctor in time to determine the cause.

Before you perform mechanical or heat treatment or disassemble the oscilloscope, please

be sure to read and pay special attention to the "Waste Disposal/Environment al
Protection" chapter.

In the event of a fire, this product may release harmful substances (gas, liquids, etc.),
causing health problems. Therefore, appropriate measures must be taken, for example,
protective masks and protective clothing must be worn.

Safety Terms and Symbols

The meaning of symbols

symbol meaning symbol meaning

A Warning C) Power Switch

A Hazardous Voltage Equipment meeting double
insulation or reinforced insulation
L {3
= EarthGround Indoor use only
v
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[Th Lithium battery failure EU label for separately recycled
L

electrical and electronic equipment

Cue and its meaning
DANGER Indicates direct injury or hazards that may happen
WARNING Indicates potential injury or hazards that may happen

CAUTION Indicates potential damage to the instr  ument or other property that may

happen.

It must be consulted in all cases where Ais marked, in order to find out the nature of the

potential HAZARDSand any actions which have to be taken to avoid them.

Cue et sa signification

DANGER: Indique des bless ures directes ou des dangers qui peuvent survenir.
WARNING: indique des blessures ou des dangers potentiels pouvant survenir.
CAUTION i ndi gue des dommages potentiels a | '"instrume

survenir.

1 doit étre consalst&fdsatnsmatroquusé,Ieasfin de connafitr

DANGERS potentiels et |l es actions a entreprendre p

Safety Operation Matters

The product can only be operated under the  safe conditions and positions specified by the
manufacturer. Do not o bstruct the ventilation of the oscilloscope during use. Failure to
comply with the manufacturer's specifications may result in electric shock, fire , serious
personal injury, or even death. Applicable local safety regulations and accident
prevention rules m ust be observed in all applications.

When powered by a power adapter, it can only be used indoors.

Do not place the product on surface, vehicle, cabinet or tables that for reasons of weight

or stability are unsuitable for this purpose. When installing the product and fastening it to
the article or structures, always follow the manufacturer's installation instructions. If the

\Y,
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installation is not carried out in accordance with the requirements of the document, it may
cause personal injury or even death.

Do not use this product in or near a heat source, and the ambient temperature cannot
exceed the maximum temperature in the document or datasheet

Safety of Electricity

If you ignore the electrical safety methods, electric shock, fire and/or serious personal
injury or death may occur.

Only use the power adapter and battery specified by the manufacturer to power the
oscilloscope, and the power adapter can only work within its rated input voltage range.

Only the probe specified by the manufacturer can be used fo r testing. The use of
non -manufacturer probes for testing may result in electric shock accidents.

The user is not allowed to damage the insulation protection layer of the oscilloscope and
accessories. Doing so may cause electric shock. If an extension cord or terminal block is
used for power supply, it must be checked regularly to ensure safe use.

Before use, please check whether the power cord and probe are damaged. If the power

cord and probe are damaged, please do not continue to use the product.

Do not insert the AC plug of the power adapter into a dusty or dirty socket. Please make
sure that the plug is firmly inserted into the socket, otherwise it may cause fire and/or
injury due to sparks.

Do not overload any sockets, extension cords or connectors. Do ing so may cause fire or
electric shock.

When the measured voltage Vrms exceeds 30V, you should take appropriate
measurement methods to avoid any danger.

Unless expressly permitted, do not remove the cover or any part of the shell while the
product is in o peration. Doing so will expose circuits and components, reduce the
overvoltage level of the measurement, and may cause personal injury, fire, or damage to

the oscilloscope.

Anything that is not designed to be placed on the external interface of this produc t should
not be placed on the external interface, otherwise it will cause an internal short circuit
and/or electric shock, fire or injury to the oscilloscope.

Do not place this product in an environment exceeding IP51, otherwise the oscilloscope

will be da maged.

This product must be used in a dry environment, otherwise it may cause electric shock.

It is forbidden to use this product when condensation has formed or may form inside or on

the surface of this product. For example, when the oscilloscope moves fr om a cold
environment to a warm environment, the penetration of water increases the risk of electric
shock.

\!
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Safety Transportation Matters

SIGLENT Technology provides handbags for the oscilloscope. For short -distance
transportation under supervision, pleas e make sure that the oscilloscope is turned off
before putting it in the handbag. For long  -distance transportation under unsupervised,
please take out the battery and put it in your handbag.

In order to facilitate the user to hold, SIGLENT Technology hasi nstalled a fabric handle on
the oscilloscope. This handle cannot be used as a focus point to be fixed on transportation
equipment, such as cranes, forklifts, trucks, etc. It is the user's responsibility to fasten the
product firmly to the transportation or lifting tool.

If you use this product in a vehicle, the driver is responsible for driving the vehicle safely

and correctly. The manufacturer is not responsible for any accidents or collisions. Do not

use this product in a moving vehicle to avoid distracti ng the drive r. Use this product
appropriately in the vehicle to prevent injury or other damage in the event of an accident.

Battery Usage

This product contains a rechargeable lithium battery pack . If misused, there is a risk of
explosion, fire and / or se rious personal injury, and even death in some cases.

The battery cannot be disassembled or crushed.

The battery or battery pack cannot be exposed to high temperature or fire, and it must be
stored in direct sunlight. Keep the battery clean and dry. Use a dry, clean cloth to clean
contaminated connectors.

The battery or battery pack cannot be short  -circuited. Batteries or battery packs should not
be stored in an environment that can easily cause a short circuit, such as boxes and
drawers containing metal de bris. The battery pack cannot be taken out of it s original
packaging before use.

Batteries and battery packs should not be exposed to any mechanical shock that exceeds

the allowable level.

If the battery leaks, do not let the liquid contact the skin or eye s. If contact occurs, wash
the contact area with plenty of water and seek medical assistance.

The power adapter specified by SIGLENT Technology must be used for charging, otherwise

it may cause a fire or cause personal injury or death.

It must be charged i n a well -ventilated room. During the charging process, the
oscilloscope should not be covered by objects (such as blankets, towels, clothes), which

will affect the heat dissipation effect and cause a serious fire.

Improper battery replacement may cause an explosion. For the reliability and safety of the
oscilloscope, the battery model specified by SIGLENT Technology must be replaced.

Used batteries and battery packs must be recycled and separated from residual waste.
Batteries contain hazardous waste, and  local regulations on waste disposal and recycling
must be followed.
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Waste Disposal

The used batteries in the product must not be disposed of together with unsorted
municipal waste, they must be collected separately and placed in designated recycling

point s.

If the product and its components are mechanically and/or thermally processed in a way

beyond the intended use, hazardous substances may be released. Therefore, this product
can only be disassembled by professional personnel. Improper disassembly may
endanger your health. The local waste disposal regulations must be followed.

Safety Compliance

This section lists the safety standards with which the product complies.

U.S. nationally recognized testing laboratory listing

A UL 61010-1:2012/R:2018 -11. Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use  y Part 1. General Requirements.

A UL 61010-2-030:2018. Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use y Part2-030: Particular requir ements for testing and
measuring circuits.

A UL 61010-2-033:2020 . Safety Requirements for Electrical Equipment for Measurement,
Control and Laboratory Use y Part 2-033: Particular Requirements for Hand -Held
Multimeters for Domestic and Professional Use, Capa  ble of Measuring Mains Voltage

Canadian certification

A CAN/CSA-C22.2 No. 61010-1:2012/A1:2018 -11. Safety Requirements for Electrical

Equipment for Measurement, Control, and Laboratory Use y Part 1. General

Requirements.

CAN/CSA-C22.2 No. 61010-2-030:2018. Safety Requirements for Electrical Equipment

for Measurement, Control, and Laboratory Use y Part 2-030: Particular requirements

for testing and measuring circuits.

A CSA C22.2 No. 61010-2-033-2020. Safety Requirements For Electrical Equipment For
Measuremen t, Control And Laboratory Use § Part 2-033: Particular Requirements For
Hand -Held Multimeters For Domestic And Professional Use, Capable Of Measuring
Mains Voltage

>

General Care and Cleaning

Care
Do not store or leave the instrument in direct sunshine for extended periods of time.
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To avoid damages to the instrument or probes, please do not expose them to fog, liquid,
or solvents.

Cleaning
Please perform the following steps to clean the instrument and probes regularly in
accordance with its operating con  ditions.

Disconnect the instrument from all power sources and then clean with a soft wet cloth.
Clean the loose dust on the outside of the instrument and probe with a soft cloth. When

cleaning the LCD, take care to avoid scratching it.

To avoid damage to the surface of the instrument and probe, please do not use any
corrosive liquid or chemical cleansers.

Make sure that the instrument is completely dry before restarting it to avoid potential short
circuits or personal injury.

Measurement Category

WARNING

Make sure that no measurement overvoltage reach the product, or else the
operator might expose to danger of electric shock.

Assurez-vous qu'aucune surtension de mesure n'atteigne le produit, sinon
| " opérateur pourrait s'eé&postri quen risque d:

IEC61010-2-030 defines the measurement category to rate the ability of measuring
instruments to withstand short -term transient overvoltage outside of the working voltage.
This product and its accessories can only be used in the environment of the nominal
measurement category.

0- An instrument with no rated measurement category is used to measure circuits that
are not directly connected to the mains, such as a circuit board powered by a battery

or a secondary circuit with special protectio n. This measurement category is also
called CAT .

CAT Ik

For measurements installed in buildings, such as junction boxes, circuit breakers,

\
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distribution boards and equipment permanently connected to fixed installations.

CAT IlI:

Used for measurements installed in buildings, such as junction box
distribution boards and equipment that are permanently connected to fixed

installations.
CAT IV:

It is used for measuring at the source of low

and primary overcurrent protection devices.

Cat ll

Cat Il cativ

SHS800X Measurement Category

SHS800X can working under the measurement category listed in the table below
applicable measurement category of a combination of a probe assembly and an

accessory is the lower of the measurement category.

SHS300X

Max Inp ut Voltage

ScopeY BNCinput ¥

CAT Il 300Vrms Between BNC Signal and
Protecting Earth .

CAT Il 30Vrms Between BNC GND and
Protecting Earth .

CAT Il 300Vrms Between BNC Signal and
BNC GND

ScopeY Probe input ¥

CAT Il 300Vrms Between Signal and
Protecting Earth .

CAT Il 30Vrms Between Probe GND and
Protecting Earth .

CAT Il 300Vrms Between Probe Signal
and Probe GND.

USIGLENT®
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Multimeter CATIII 300Vrms, CATII 600Vrms.
SCD10AY CATIII 60Vrms.
SCD600MAN CATIII 60Vrms.

Note: SCD10A is a 10A current adapter for the m eter using to measure a current up to 10A,
SCD600MA is a 600mA current adapter for the meter using to measure a current up to
600mA. Refer to the DCI/ACI chapter for more information.

Probe Input BNC Input
INPUT A INPUT B
M _CIAT Il 300V CATI 3°°Vi System GN;j |
CAT Il 30V CAT Il 30V

J_ J__ Protecting GND J_

Measurement Category for SHS800XScope

Meter
Input

\
M
"@ ©:
+
CAT Il 300V
CAT Il 600V

CAT Il 300V CAT IIl 300V
CAT Il 600V CAT Il 600V
= Protecting GND

Measurement Category for SHS800XMultimeter

WARNING

Electrical Shock Hazard!
The reference ground of SHS800X CH1 and CH2 are connected together,
connected one of them to the voltage higher than 30Vrms and touch the o ther

one may results in personal injury.

Ri sque de chdc électrique
Les masses de référence du SHS800X CH1 et Cth
connectées | '"une d'elles a une tension supér
peut entrainer des bl essures.

\!
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SHS1000X Measurement Category

SHS1000X can working under the measurement category listed in the table below
applicable measurement category of a combination of a probe assembly and an
accessory is the lower of the measurement category.

SHSL000X

Max Inp ut Voltage

ScopeY BNCinput ¥

CAT Il 600Vrms/ CATIl 1000Vrms Between
BNC Signal and Protecting Earth .

CAT Il 600Vrms/ CATII 1000Vrms Between
BNC GND and Protecting Earth .

CAT Il 300Vrms Between BNC Signal and
BNC GND

ScopeY Probe input Y

CATIII 600Vrms, CAT I 1000Vrms.

Multimeter CATIII 600Vrms, CAT Il 1000Vrms.
SCD10A! CATIII 60Vrms.
SCDG600OMA CATIII 60VIms.

Note: SCD10A is a 10A current adapter for the meter using to measure a current up to 10A,
SCD600MA is a 600mA current adapter for the meter using to me asure a current up to
600mA. Refer to the DCI/ACI chapter for more information.

Probe Input

BNC Input
INPUT A INPUT B
CAT Il 600V CAT 111 300V
/CAT 11 1000V
GND A GND B

CAT Ill 600V CAT Ill 600V
/CAT 11 1000V /CAT |l 1000V

— —_— Protecting GND

Measurement Category for SHS1000X Scope

USIGLENT®
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Meter
Input

V
+
CAT Il 600V
CAT Il 1000V

CAT 1l 600V CAT Il 600V
CAT Il 1000V CAT Il 1000V

1

= Protecting GND —

Measurement Category for SHS1000X Multimeter

Working Environment

General requirement

Environment

This product is intended for indoor use and should be operated in a clean, dry
environment .

It can be stored in an environment with a waterproof/dustproof rating better than IP51
Temperature

Operating: 0 e to +40we

Non-operation: -20we to +60we

Note: Direct sunlight, radiators, and other heat sources should be taken into account when
assessing the ambient temperature.

Humidity
Operating: 85% RH, 40 e, 24 hours
Non-operating: 85% RH, 65 e, 24 hours

Altitude
Operating: lessthan 2 Km
Non-operation: less than 5 Km

Installation (overvoltage) Category
This product is powered by mains conforming to installation (overvoltage) category Il.

WARNING
Make sure that no overvoltage (such as that caused by thunderbolt) can reach
the product, or else the operator might expose to danger of electric shock.

Assurez-vous Qqu'aucune surtension (comme <cell e

Vi
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peut atteindre | e produit, sinon |’
choc électrique.

Installation (overv oltage) Category Definitions

Installation (overvoltage) category | refers to signal level which is applicable to equipment
measurement terminals connected to the source circuit. In these terminals, precautions
are done to limit the transient voltage to th e corresponding low level.

Installation (overvoltage) category Il refers to the local power distribution level which is
applicable to equipment connected to the AC line (AC power).

Degree of Pollution
The oscilloscopes may be operated in envir  onments of Pollution Degree II.

Note: Degree of Pollution Il refers to a working environment which is dry and
non -conductive pollution occurs. Occasional temporary conductivity caused by

condensation is expected.

IP Rating
IP51 (as defined in IEC 60529).

Ventila tion Requirement

Please make sure that the air intake and exhaust areas are free from obstructions and

opérateur

have free air. When using the oscilloscope in a bench  -top or rack setting, provide at least

10 cm clearance beside, above and behind the instrument for adequate ventilation.

WARNING

the instrument. So please keep the instrumentw  ell ventilated during operation.

Q Inadequate ventilation may cause temperature increase which would damage

Une ventilation i nadéquat e peut

température gui endommager ait It

|l "instrument bien ventilé pendant |
IX
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AC Power Requirement

The power adapter operates with a single -phase, 100 to 240 Vrms (+/-10%) AC power at
50/60 Hz (+/-5%).

No manua | voltage selection is required because the instrument automatically adapts to
line voltage.

Depending on the type and number of options and accessories (probes, PC port plug -in,
charging etc.), When powered by adapter, the scope can consume up to 35 W of power .

Note: The power adapter automatically adapts to the AC line input within the following
ranges :

Voltage Range: 90 - 264 Vrms

Frequency Range: 47 - 63 Hz

Please use the power cord and adapter provided by the manufacturer. Use of other
non -desig nated products may cause personal injury

WARNING
Electrical Shock Hazard!

Use of an adapter or power supply not specified by the manufacturer may
cause personal injury .

Ri sqgque de chdc électrique
L'utilisation d'un adaptateur ou d'un bloc d'alimentat ion non spécifié par
fabricant peut entrainer des blessures.

To make the oscilloscope completely power off, unplug the instrument power cord from
the AC socket and remove the battery from the scope.

The battery should be removed from the scope when it is not to be used for an extended
period of time.
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Maintenance and Services

Only authorized and specially trained personnel can open the oscilloscope. When
performing maintenance operations on the oscilloscope, you must remove the power
adapter and m ake sure that the oscilloscope is turned off, otherwise it may cause an
interna | short circuit of the oscilloscope.

Adjustment, replacement of parts, maintenance and repair can only be performed by
operators authorized by SIGLENT Technology. Safety -related parts can only be replaced
with original parts. Safety tests must be carried out after replacing parts.
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Document Overview

This manual introduces how to use

Quick Start

Vertical System
Horizontal System
Acquisition System

Trigger

Serial Trigger and Decode
Reference Waveform
Math

Cursors

Measure

Display

Save and Recall
System Setting
Search

Navigate

History

Meter

Recorder

USIGLENT®

the digital oscilloscope in details.

Provide information about preparations
before u sing the instrument and a brief
introduction of the instrument.

Introduce the functions of the vertical
system of the oscilloscope.

Introduce the functions of the horizontal
system of the oscilloscope.

Introduce the functions of the sample
system of the oscilloscope.

Introduce the trigger mode, trigger
coupling, trigger hold  off, external trigger
and various trigger types of the
oscilloscope.

Introduce the fu nctions of the serial trigger
and decode.

Introduce how to save and display REF
waveform.

Introduce the math operation  function of the
oscilloscope.

Introduce how to use cursors to make
measurements.

Introduce ho w to measure the waveform
parameters.

Introduce how to set the display of the
oscilloscope.

Introduce how to s ave and recall the
measurement result and the setting of the
oscilloscope.

Introduce how to set the system setup.
Introduce the oscilloscope search function
Introduce how to use the waveform
navigation function of the oscilloscope
Introduce how to use and set historical
waveform functions.

Introduce how to use meter functi on.

Introduce how to use recorder function

XXIV

WWW.SIGLENT.C®I



Table of Content

Copyright and DecClaration  .........ooociiiiiiiiee e e e e e s nnrrareeeeeeeans Il
T 0o [N o3 7o ] o PR PRP Il
General Safety SUMIMATY  ...oociiiiiiiiiieeee e e e e e e e e e s s s e e e e e e e e s e snnsreeeeeeas \
Precautions for OPEration  ........c..coiiiiiiiii i \
Safety Terms and SYMDOIS ......oooviiiiiiic e \
Safety Operation MAttErS  .......oiiiiiiiiie e saaee e \%

Y= 1= YA o =1 =T ot 1 oS PUERRP Vi
Safety Transportation  MALEIS ........cooiiiiiiiiiiiiie e Il
Battery USAge ...oooiiiiiiiee ]
T TS (ol B ] oo 7= | SRR [}
Safety COMPIIANCE  ..oooiiiii e e e e e s s s s e e e ee e e s eennnes [}
General Care and ClEANING  ......oocviiiiiiiiiie ettt e et e e s sabe e e e ssnreeae e [}
Measurement Category ..o v
SHS800X Measuremen t CAtEUOIY .....cc.ueeeeiieeriiiiiiiieiie e e e e siiieeeeee e e s ssibbreeeeaeaeeessnnes \%
SHS1000X Measurement CategOry  .........eeeeeeeeemeummeneiniieei s VI
WOrking ENVIFONMENT  ...eeeiiieiiiie ettt sttt e e s bt e e s snbe e e e s enaeeaeeanes VIl
General reQUIrEMENT  ..oiiii e e e e e e e r e e e e e s e s ee e e e e e e s e snnnraeeeeeeeeanns VIl
Ventilation REQUIFEMENT  ....ooiiiiiiie e IX

AC POWEr REQUIFEMENT  ..veiiiiie i iiiiiiieee e e e st e e e e e e e e sere e e e e e s s s s snnrae e e e e e e e s e ennnraneeees I
MaiNtENANCE AN SEIVICES  .oioiiiiiieiiiiiie ettt e ettt et e e st e e e s e e s s nbe e e s enbeeeeenaeeas Il
DOCUMENT OVEIVIEW  ..eiiiiiiiiie ettt e e e e s b e e e s anb e e e s snbeeeeas XXIV
(@ T Tod QS = SRR 2
Appearance and DIMENSIONS  .....uuiiiiieeiiiiiiiiire e e e e e e e e e e e e e e e e ssnneeeeeeeeeeas 3
=T o=V = 8 o] g0 L1 o USSR 4
Adjust the SUPPOIING LEQO  coeeeeiiiiiiieee ettt e e e e e e e e e ennnnes 4

Battery INStallation  .......ooiiiiii e s 4
Connect the POWET SUPPIY  eeeiiiieee et e e 5

POWET -0N INSPECLION  ...eiiiiiiiiii ettt e e e 6
Connect the Probe ... 6

[T aTedio) o [ =Y o =T ox 1o o RS 6

Probe COMPENSAtION .........uuiiiiieei e e e e s s e snnraerreeaeeeens 8
Multimeter MEIEr PEN ... 8

Front PAnel OVEIVIEW  ....oo.eeiiiiiiiiie ettt et s ebbe e s ennee s 9
Side PANEl OVEIVIEW ..cooociiiieeeee ettt e e e e e e e e e e e e e e eans 10
REAr PAnel OVEIVIEW  ...cooiiiiiii ittt 11
Front Panel FUNCLION OVEIVIEW  ......eiiiiiiiiiciiieeeee e 12
HOFZONTAL ...t eae e 12

VEIICAL ...ttt e e e e e e e e e e e et r e e e e e e eaaaes 13

11 1 1] SRS 14

RUN CONMIOL ...t e e e et aeaa e 15
UNIVErsal KNOD ...t 16

Other BUIIONS ...t e e e e e e e e e e e e eaaabr e e e 17

XXIX

GSIGLENT® WWW.SIGLENT.C®



USEI INLEITACE ...ttt ettt e e s b e e e e sb e e e e s nneeeeenes 20
VEITICAI SYSIEM ittt e e et e e e s sttt e e e e bt e e e e e snbeeeeenees 22
Enable the Channel ... 23
AJUSE SCAIE ...t e e 24
VEITICAI POSITION oottt e s s 25
107011 o] 11T PRSP TRRTIRI 25
Bandwidth LIMIT  ...ooooiiiiiiee e s 26
PIODE . e eanee 26
L0 o || PP PP PPPOPPPUPPPPPN 27
(D=2 APPSR 27
11T o PP 27
Trace VIsible/HIAAEN ... e 28
[ [T g0 a1 = 1IR3V (] o o SRR 29
HOFMZONAl SCAIE  ..cei e e sb e s e nbeeeeeeaes 30
(o] a1 = | I 1] - Y 31
[0 | 1Y o o = PR 32
o To] 0 1101, oo [T TP PTP TP 33
ACQUISIET ON SYSTEIM L.eiiiiiiiiiie sttt e et e e e et e e s ss b e e e ssbee e e s snbaeeeeeansees 35
OVEIVIEW ettt ettt ettt ekt e e et bt e e e o a bt e e e e ab e e e e e aabbe e e s aabbe e e s anbeeeesannneeenas 36
SF=Taa] o] g To BN N g T=T o] oY PR TPRPRTPRIN 36
SAMPIE RALE ..o e e 36
Bandwidth and Sample RAte  ........ccooviiiiiiiiiee e 37
1T T T Y2 = o i o S 39
SF=Taa] o] 1 o 1Y, [ Yo 1= SRR 40
T (=T g oo F= 14T} TN 1Y/ =11 T To 41
ACQUISITION MOOE ...t e e e s snnae e e s ennees 44
NOIMIBL ettt e e e e st e e s sabb e e e e e abeeeeeaans 44
PEAK DEBIECT ......evviiiiiiie e e a e 45
AVBIAGE e 46

B RE S ..ot e e e e e e e e e e anreeeeannes 48
HONMZONtA | FOMMAL ...ttt 49
S Y=To 01T o Lot 1Y o T [ PR 51
L1110 1 1 S 53
LI 1o To =T S TU ] (o= SR 55
LI 1T L= 1Y o o = PSS 56
THOOEE LEVEI ettt st s e e nnneean 58
B 1 T L= o101 o] 1T PSR 59
TrGOEr HOIAOM ..o 60
N0 ET = L] =T od T o SRR 61
Lo o =T A Y] L= TSP PRUPRRIN 63
[T o =T o o = PSR 64

1 o] o TSI oo 1= SRR PRI 66
PUISE THIQOEE .neeiiieiiie et e e a e e e e e e e e e e e e e e e anrbaeeraaaaeeas 68

XXX

GSIGLENT® WWW.SIGLENT.C®



RV o 1Yo T 14T T 1= SRR 70

LAY T T (o V1V Iy T T = SRR 74

INEEIVAl THQOET ettt e e s e e s eabae e e s ennee s 77

[T o] o 0T U Y A I o o = c PR 79

RUNE THQOET eeeiiiitiite ettt ettt et e e s st e e e enbe e e s e nbeeaeeaans 82

o VL= 0 T I T T T PR 84

Serial Trigger and DECOUE  ....cooouiiiiiiiiiii ettt sabee e 86
12C Trigger and Serial DECOUE  .......uuiiiieeiiiiiiiiieee e e e e e e 87
Setup fOr [2C SIgNAIS ......eeiieiiiee e 87

D2 O I T o [ SRR 88

[2C Serial DECOUE .......ooviiiiiiiie ittt e e e e 92

SPI Trigger and Serial DECOUE  ......oooceiiiiiiiie et e e e e e e nnnes 94
Setup fOr SPISIgN @IS .....ueiiiiiiiiiee e 94

S I T T 1 S 98

SPI SErial DECOUE ....cooiieiiiieiiiiiie ettt e et e e e s snbee e e 99

UART Trigger and Serial DEC O4€ .........covveiiiiiiiiiiiieie e cciee e r e e e e e e 101
Setup for UART SIQNAIS ...ooiiiiiiiieiiee et 101

LY G I o o = SR 103

UART Serial DECOUE ......ooiiiiiiiie ittt e e 104

CAN Trigger and Serial DECOUE  ........cccvvviiiiiee e 106
Setup for CAN SIgNAIS  ...eeiiiiiiiiee e 106

(O AN N [ 1T T 1= 107

CAN Serial DECOUE ...ooiiiiiiiei ettt st e e 108

LIN Trigger and Serial DECOUE  .......covviiiiiiiiiiiiieeie e e 110
Setup for LIN SignalS ......oooiiiiiee e 110

N I T T T R 111

LIN Serial DECOUE .......coeiiiiieeeee e e 112
Reference WaVEeOMM ... s 114
Save REF Waveform to Internal Memory ..o 115
Display REF WaVEOrM ......cooviiiiiiiiiee sttt e e 115
Adjust REF WaVETOrM ...t 116
Clear REF WaVETOIM ........oiiiiiii ettt 117
/= L1 o R SPRTSTTRRN 118
Units for Math WaveformMs ... 119

Y =L I @ =T = o] £ RS SRPP 120
Addition Or SUDLFACHION  ...eeeiiiiiiie e 120
Multiplication and DiVISION  ......ocuiiiiiiiiiii e 122

[ S IO o 1= = 1o o U 123

Math FUNCION OPEIAtION .........eiiiiiiiiie it 129
L8[ =T ] £ TP PPPP TP 134
D O U1 £ 134

O U =T = T TP PR TTT R TUOPRPPRPPP 134
Make CUrsOr MEASUIEM ENLS ......uiieeiiiiieeesitieeeestiieeessteeeesssteeeessstaeeessnnneeeeesnnaeeenas 136
IMIBASUIE ...ttt e e e et e e et e e e e e s bbb e e e e e e e e s e annbbee et eeeeeesannbnrneeeeeeeaans 138

XXXI

GSIGLENT® WWW.SIGLENT.C®



Type Of MEASUIEMENT  ...coeiiii i e s e e e e e e e e rreeeeeas 139

Voltage MEASUIEMENTS  ...eviiieeeiiiiiiiie et e e e e s e e e e e e e s e e e e e e s e snnraeeeeeeeeeens 139
TiMe MEASUIEMENLS  .cceiiii i, 141
Delay MEASUIEMENIS  .....cceuiiiiieeee ettt e e e e e e e e e e e s e s e e e e e e e e snnnraneeeees 142
Add MEASUIEMENT ... 143
Clear MEASUIEIMENT .......uuuuiiuiiiiiiiiiiiuerieer e a———————aaananansnnnrnnnnnnnnnes 146
All MEASUIEMENT oo 146
Gate MEASUIEIMENT ....ceiieiiiiie e e e e e e e e e e et s e e e e e e e ae e e e e e e eeeennnan s 148
D1 o] =Y SRRSO 149
1] ] = | R 5/ 01 150
(000] (0] g ] = To [T 151
PEISISIENCE ..o 152
(=T T BT o] - | RPN 153
L] o I 1Y/ L= SRS 154
T a1 (=T T SRR RRRR 154
Lo I =] o | 11 1= PSR 155
TTANSPAIEINCE ... a e e 155
I 0 I o o | RS 155
SAVE AN RECAII ..ottt e et aaaasaaasasasssssssssessessesessssssssnnnns 157
RS2 1= 1Y/ T 158
Internal Save and RECAll  .........ooooiiiiiiii e 160
External save and recall ... 160
(D1 QY =T T= To =] 4 1T o | RS RPRP 163
Create a New File OF FOIAEN  .....uuu s 164
Delete a File Or FOIABT ..ottt 165
Rename a File OF FOIAEr .....oooviiiiiieeeeeeeeeeeeeeeee e 165
VA1 (=T 1 IS L= 1 (1 o SRR 166
VIEW SYSIEM SEALUS ...vviiiiiiie i e s e e e e e e s nnnrneeeees 167
DO SEIf Cal oo 168
(@ 101 Tod LY O | RPN 169
Y010 1o Lo PPN 169
(=T Lo (U= o 169
Update Firmware and Configuration  .......ccccooiiiiei e e 169
DO SElf-TeS .o 171
S0 (1] o I T SN 171
(02377 010 =T {0 R =] SRR 172
[ I O PUPURRUPPNt 173

ol (=TT TS Y= 1Y = S 174
Date/TIME oo 175
SEL DALE/TIME oot a s nnnnnnnannnnnnnnnnn 175

Y= A 14 TSI o o TR 176
Reference POSItION ... 177
YT Lo o 178
=11 o SRR SEPRR 178

XXXII

GSIGLENT® WWW.SIGLENT.C®



[ LTS U ] LT 179

NP2 A0 = L= P PRERR 181
BN N oY To T L= SRS RR 181
HiStory Frame NaVIQAate  ......ocoooiiiiiiiiiiiie e ciieeeee e e e e e e ne e e e e e e e 181
Search EVENt NAVIQAe  ....cooociiiiiiiiiie et 182

[ 1] (0] Y PP RERR 183

[ PP 184
DCV/ACY ..ttt ettt e et eaa bt e s e e e e 186
RESISTAN CO ...ttt sttt e ettt e e e bb e e e s ebbe e e e s sneeeeeeans 188
[T o [ O PP PPPOUPPPOTPPP 189
L0 ] 01 1] 01U 1 3 SRS 190
(=T o= T = 1 o PSSR 191
D103 1 O F PSPPSRI 192

Y= ToTo] (o (=T ST P PP PUPPPTOPPPRN 194
ST=aq] o] (=3 o o o =] PSR 194
MEASUIE LOGOEI i 199

FACTIONY SEIUD .eeiiiiiiiiiitiei et e e e e e s s s bbb e e e e e e e e s s saanbbreeeeeeeeaans 205

B I (0 18] ] == o oo} 1] o RS 206

XXX

GSIGLENT® WWW.SIGLENT.C®



SHS800X&SHS1000X User Manual

Quick Start

This chapter int roduces the preparations when using the oscilloscope for the first
time, the front panel, rear panel , and the oscilloscope's user interfac e .

The contents of this chapter:

General Inspection
Appearance and Dimensions
Prepare for Us ing

Front Panel Ove rview

Side Panel Overview

Rear Panel Overview

Front Panel Function Overview

Help

m m m m m m m M T

User Interface
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Appearance and Dimensions

168

|l
J
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Figure 1 Front View Figure 2 Side view
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Prepare for Us ing

Adjust the Suppor ting Leg

Properly adjust the supporting leg and place the oscilloscope steadily for better
operation and o bservation of the display scree n.

Figure 3 Adjust the Supporting Leg

Battery | nstallation

When the oscillo scope leaves the factory, the battery and the host are separated.
Please install the battery as follows:

1.

Remove the three screws on the b attery cover with a screwdriver , as shown in
Figure 4.

Remove the battery cover , as shown in Figure 5 .

Put the battery into the battery  slot and close the battery cover , as shown in
Figure 6.

Lock the screw s with the screwdriver , as shown in Figure 4, and then turn on
the oscilloscope to check whether the battery is installed successfully

(e
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SHERZOX
oo

° ' o
Figure 4 Figure 5 Figure 6
Important tips :
Pay attention to the direction of the battery cover, with the serial number at
the bottom .

Anti-reverse connection design is adopted  for b attery slot . Please put the
battery in gently, do not use force .

If the battery fails to power on after successful installation, it may be that the
battery has run out . Please charge it in time .

When the oscillo scope is idle, the battery needs to be charged every 3
months .

Connect the Power Supply

The power requirements of the oscilloscope is 100-240 V, 50/60 Hz. Please use the
power cord provided to connect the oscilloscope to the power source.

éﬁ”SlGENTGU WWW.SIGLENT.C®I
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Figure 7 Connect to Power Supply

Power -on Inspection

When the oscillos cope is energized, press the power key at the lower  -left corner
of the front panel to start the oscilloscope. During the start -up process, the
oscilloscope performs a series of self -tests and you can hear the sound of relay
switching. After the self -testis finished, the welcome screen will be displayed.

Connect the Probe

Connect the Probe:

1. Connect the BNC terminal of the probe to a channel BNC connector.

2. Connect the probe tip to the circuit point to be tested and connect the ground
alligator clip of th e probe to the circuit ground terminal.

Function Inspection

1. Press the Default | button on the front panel to restore the instrument to its
default configuration.
2. Connect the ground alligator clip of

6
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under the probe comp ensation signal output terminal.
3. Use the probe to connect the input terminal of CH1 of the oscilloscope and

thedCompensation Signal Qut put Terminald
4. Pressthe .
5. Observe the waveform on the display. In normal condition, the displa y

should be a square waveform as shown in the figure below:
SIGLENT THig@iM:500usi Delay:0.00s f = 1.00000kHz [111 |

v
L] [ AR I —— e — ———
4

i

Figure 8 Function Inspection

6. Use the same method to test the other channels. If the square waveforms
shown do not match that in the figure
Co mp e n s a tinithe mext section.

WARNING

To avoid electric shock during the use of probe, please make sure that
A the insulated wire of the probe is in good condition and do not touch

the metallic part of the probe when the pro be is connected to high

voltage source

Pour éviter l es chocs électriques
veuillez vous assurer que | e fil i sol é
touchez pas | a partie métallique de

connectée a une nsiamurce haute te

(e
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Probe Compensation

When the probes are used for the first time, you should compensate the probes to
match the input channels of the oscilloscope. Non  -compensated or poorly
compensated probes may cause measurement inaccuracy or error. The probe
com pensation procedures are as follows.

1. Set the switch to 10X on the probe.
2. Perform steps 1Fundignin8pectiandd 4 noft h&¢ previ ous sec
3. Check the waveforms displayed and compare them with the following:

Under Perfectly Over
Compensated Compensated Compensated

4. Use a nonmetallic driver to adjust the low -frequency compensation

adjustment hole on the probe until the waveform displayed is as the
dPerfectly compensatedd in the figure above.

Multimeter Meter Pen
To avoid obtaining no measurements or unnecessary damage to the

SHS800X/SHS1000X, you should use the right jack when measuring current,
voltage and other measure ment.
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Front Panel Overview

SHSBO0X Sarlas
GFSIBLENT | i vighai o

SIGLENT Trigid ENt_n-lD-Ilrr.ﬂ:: 2 il
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Acquire

Parse 10 . L

utility

Figure 9 Scope Front Panel Overview

No. Description No. Description
1 Power Button 7 Universal Knob
2 Vertical Control 8 Trigger Control
3 Dual Function Button 9 Horizontal Control
4 Menu Soft key 10 Single Function Button
5 LCD Display 11 Multimeter Input
6 Analog Channel Input
9
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Side Panel Overview

Figure 10 Scope Side Panel Overview

1. Probe Compensation/ Ground Terminal
Supplies a 0 -5V, 1 kHz square wave for compensating the probes.

2. USB Host
Connect the USB host ports to USB storage devices for data tra  nsfer.

3. USB Device
The oscilloscope support SCPI remote control commands, user can control

the oscilloscope through this interface.

4. Adapter Power Input

10
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Rear Panel Overview

A WARNING

”~

L)

susszox (T

200MHz

Figure 11 Scope Rear Panel Overview
1. Battery Cover
2. Supporting Leg
Adjust the supporting leg  properly to use them as stands to tilt the
oscilloscope upwards for stable placement of the oscilloscope as well as

better operation and observation.

3. Handle

11
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Front Panel Function Overview

Horizontal

7

Horizonta | Position Button : adjust horizontal position.  Press the button to change
the horizontal delay time , waveforms of all channels will move horizontally with

the trigger point . Press the |Shift\ + |Horizonta| Position| to quickly reset the
horizontal delay to Zer o.

Horizontal Scale Button : adjust the horizontal time base. Press @ to reduce the
time base and press |g to increase the time base. During the modification,
waveforms of all the channels will be displayed in expanded or compressed
mode and the time base message at the upper -left side of the screen would
change accordingly.

12
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Vertical

/

CH1 | : Analog input channels. The two channels are marked by different
colors which are also used to mark both the corresponding waveforms
on the screen and the channel inpu t connectors .

Vertical Position Button: adjust the vertical position of the current channel
waveform. Press up to increase the position and down to decrease. During the
modification, the waveform would move up and down and the position message

at the low er-left corner of the screen would change accordingly. Press +
|Vertica| Position | to quickly reset the vertical position to zero.

Vertical Scale Button : adjust the vertical scale of the current channel. Press to
decrease the scale and press M to increase. During the modification, the
amplitude of the waveform would enlarge or reduce and the scale information in
the channel setup box would change accordingly.

13

rj-\SIGENT@ WWW.SIGLENT.C®I

(e



SHS800X&SHS1000X User Manual

Trigger

|/,_ —_—

"-I'rigge'r Trigger
| Setup Level

(Trigger press the button to enter the TRIGGER function menu. The
Setup . . . .
oscilloscope provides abundant advanced trigger functions
T[igge;r . press the button and then t urn the Universal Knob to adjust the
e trigger level . During the modification, the trigger level line would

move up and down . Press down the Universal Knob to quickly reset
the trigger level to center of the waveform

14
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Run Control

press the button to set the acquisition state to Run or Stop.
Run In RUN state, the key is illuminated in yellow.
Stop_ In STOP state, the key is illuminated in red.

press the button to enable the waveform aut o setting
function. The oscilloscope will automatically adjust the
vertical scale, horizontal time base and trigger mode
according to the input signal to realize optimum waveform
display.

Press the button to reset the oscilloscope to user default
setup.

15
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Universal Knob

1. Adjust the waveform intensity.
You can press the \Display /Persist\ button; press the Next Page soft key to go
to the second page of the DISPLAY function menu; press the  Intensity soft key
and then turn the Universal Knob to adjust the w aveform intensity.

2. Select the desired submenu.
In menu operation, press any menu  soft key and turn the Universal Knob to
select the desired submenu under the menu and push down the knob to
confirm the current submenu. Turn clockwise to up the intensity and
counterclockwise to down.

3. Modify parameters.
After having chosen a parameter, turn the Universal Knob to modify the
value. Turn clockwise to increase the intensity and counterclockwise to
reduce. In addition, it can also be used to adjust scale and offset of MATH
and REF.

4. Choose file or directory or input filename.
After having entered the file system, turn the Universal Knob to select the
desired file or directory. When inputting filename, turn the Universal Knob to
select the desired character and the p  ush the knob to confirm.

16
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Other Buttons

Function switching button

Press the button to enter scope mode.

Press [Shift| and this button to enter the SEARCHunction menu.

Press the button to enter meter mode.

Press the button to enter the history mod e. In history mode, it
can record most 80 ,000 frames waveforms.

Press the button to enter recorder mode.

Press the button to turn off or turn on the navigate function.

Press the button to e nable/ disable measurements.

Measure Press [Shift| and this button to enable/ disable MATH function.

Press to enter the CURSOR function menu. The oscilloscope
provides manual and track cursor mode.

Press and this button to enter the SAVE/RECALL function
menu.

Press the button to perform a screenshot save to an exter nal
storage device. The supported format includes .bmp\ .jpg\ .png.

Press and this button to  enter the DECODE function menu.
The oscilloscope supports 12C, SPI, UART, CAN and LIN serial bus
decode.

Press the button to turn on/ off menu display .

Press [Shift| and this button to enter the REF function menu.

Clears the data or display in multiple sweeps, including display
persistence, measurement statistics, average sweeps and
Pass/Fail statistics.

Press [Shift| and this button to enter zoom mode.

17
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Press the button to enter the ACQUIRE function menu to set the
acquisition mode, memory depth, wave interpolation and so
on.

-

| Acquire

. . Press the button to enter the DISPLAYmenu . The second press
' Display turn on Persist, press the button again to turn off Persist.
Persist

Press to enter the UTILITY function menu to look at the system
status, do self -calibration, set the sound, language and so on.

18
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Help

The oscilloscope has an on line help function that supplies multi -language help
information.

You can access the help function by pressing any button for 2 seconds and a help
window will explain the function. Also all of the submenus include help
information.

SIGLENT TfigidiM: 200usi Delay:0.00s f = 1.00000kHz [Tk
v 20210714 17:41:55

Coupling BW Limit Adjust Next Page
DC Full Coarse Page 1/3

Figure 12 Help Message

19
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User Interface

© O 6 7
SlG&NTam:ZOOUSJ Delay:0.00s f= 1.00000kHz
20210804 18:23:37| 8 |

Probe Next Page
DC Full Corsrse 1X Page 1/3

Coupling BW Limit Adjust

Figure 13 User Interface

1. Product Logo
SIGLENTIs the registered trademark of SIGLENT TECHNOLOGIES CO., LTD.

2. Acquisition Status
Available trigger status includes Arm ,Re ady , , Auto,Stpp, dStop, Roll.

3. Horizontal Time Base

Represent the time per grid on the horizontal axis on the screen.

Use the Horizontal Scale button to adjust the parameter. The available
range is from 1.0 nsto 100 s.

5

4. Horizontal Position (Delay)
Turn the Horizontal Position button to adjust the parameter. P ress the
and Horizontal Position button to set the value to 0 automatically.

20
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10.

11.

12.

13.

14.

15.

Trigger Delay Label
Indicate the trigger delay on the waveform.

Frequency Counter
Display the frequency value of the trigger channel.

Battery L evel
Date/T ime

Trigger Level Label
Display the position of trigger level, the color is the same to the trigger
channel. It can move from +4.5divto  -4.5div of the screen center.

I/O status
Indicate that the USB Host is connected.

Sampling Rate/ Memory Depth
Display the current sampling rate and memory depth. Sa means the cu rrent
sampling rate and Curr means the current memory depth.

Trigger Setup
Edge Trigger Type: display the current trigger type. The trigger type names
display by the abbreviation when the name is too long to display.
CH1T Trigger source: display the currently t  rigger source.

Trigger condition: display the current trigger condition.
DC Trigger coupling: display the current trigger coupling. Available trigger
coupling mode: DC, AC, HF Reject, LF Reject.

Channel Setup

DC Channel coupling: display the current chann el coupling of the channel .
Channel coupling that available: DC, AC, and GND.

1.00%! vertical Scale: display the current vertical scale of the channel. Press
the Vertical Scale button to adjust the value.

Channel Label/Waveform
Different channels are marked b vy different colors and the color of the
waveform complies with the color of the channel.

Menu
Display the corresponding function menu of the selected button. Press the
corresponding soft key to set the oscilloscope.

21
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Vertical System

This chapter introduc es how to set the vertical system of the oscilloscope.

The contents of this chapter:

Enable the Channel
Adjust Scale
Vertical Position
Coupling

Bandwidth Limit
Probe

Unit

Deskew

Invert

m m m m m m m m m m

Trace Visible/Hidden

22
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Enable the Channel

The SHS800X/SHS1000X provides 2 analog input channels and each channel
shares the same vertical control system . Since the vertical system setting
methods of each channel is the same, this chapter uses CH1 as an example to
introduce the setting method of the vertical system.

Connect the signal to the CH1 channel connector ; and then press the button
in the vertical control area (VERTICAL) on the front panel to enable CH1.

The channel setting menu and the channel information bar are displayed at the
bottom of the screen.

After the channel is turned on, modify the parameters such as the vertical scale,
the horizontal time base and the trigger mode according to the input signal to
make the waveform display easy to observe and measure.

[Note: to turn of f the channel, presst he channel button twice. ]

23
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Adjust Scale

The vertical scale can be adjusted in  Coarse or Fine mode.
Coarse adjustment (take counterclockwise as an example): set the vertical
scale in 1-2-5 step namely 2 mV/div, 5mV/div, 10 mV/ di v k10 V/di v.
Fine adjustme nt: further adjust the vertical scale within a relatively smaller
range to improve vertical resolution. For example: 2 V/div, 1.98V/div,
1.96V/di v, 1.94 VvV/div k1 V/div.
If the amplitude of the input waveform is a little bit greater than the full scale
unde r the current scale and the amplitude would be a little bit lower if the
next scale is used, fine adjustment can be used to improve the amplitude of
waveform display to view signal details.

Press the button on the front panel; then press the Adjust soft key to select

the desired mode. Pressthe Vertical Scale| button to adjust the vertical scale ( Mto

increase the scale and to reduce ).

The scale information in the channel information bar at the bottom of the screen
will change accordingly during th e adjustment process. The adjustable range of
the vertical scale is related to the prob  ing ratio currently set. By default, the probe
attenuation factor is 1X and the adjustable range of the vertical scale is from 2
mV/div to 10 0 V/div.

24
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Vertical Positio n

Press the Nenical Position‘ button to adjust the vertical position of the channel
waveform. Press up to increase the vertical position and the channel waveform
moves up , while press down to decrease the vertical position and the waveform
moves down . Press the |Shift| and ’Vertical Position| button to set the vertical
position of the channel waveform to zero.

The table below shows the range of vertical position s according to the volt scale.

Volt Scale Range of Vertical Position
2 mV/div ~296 mV/div 5V

302 mV/div ~ 7.5 V/div 80V

7.6 V/div ~ 100 V/div +400 V

Coupling

Set the coupling mode to filter out the undesired signals. For example, the signal
under test is a square waveform with DC offset.

When the coupling mode is set to DC the DC and AC components of the
signal under test can both pass through the channel.

When the coupling mode is set to AC: the DC components of the signal under
test are blocked.

When the coupling mode is set to GND: the DC and AC components of the
signal under test ar e both blocked.

Press the button on the front panel; then press the  Coupling softkey and turn
the Universal Knob to select the desired coupling mode. The default setup is DC.

The current coupling mode is displayed in the channel information bar at the
bottom of the screen. You can also press the Coupling softkey continuously to
switch the coupling mode.

25
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Bandwidth Limit

Set the bandwidth limit to reduce display noise. For example, the signal under
test is a pulse with high frequency oscillation.

When the bandwidth limit  is set to Full, the high frequency components of the
signal under test can pass through the channel.

When the bandwidth limit is set to 20M, the high frequency components that
exceed 20 MHz will be attenuated.

Press the button on the front panel; then press the BW Limit softkey to select
Full or 20M. The default setup is Full. When the bandwidth limit is enabled, the
character B will be displayed in the channel information bar at the bottom of the
screen.

Probe

Set the prob e attenuation factor to match the type of the probe that you are using
to ensure correct vertical readouts.

Press the button on the front panel; then press the Probe softkey and turn
the Universal Knob to select the desired value , and push the knob to confirm. The

default setup is  1X.

You can also continuously press the Probe softkey to switch the probe
attenuation factor.

The table shows the probe attenuation factor

Menu Attenuation Factor
0.1X 0.1:1
0.2X 0.2:1
0.5X 05:1
1X 1:1
2X 2:1
K K
5000X 5000:1
10000X 10000:1
26
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Custom 1000000:1~0.000001:1

You can also customize the probe attenuation factor . Press the Probe softkey,
select Custom, and then press the Custom softkey to select Custom or Custom
Fine. First, select Custom and turn the Universal Knob to achieve rough
adjustmen t; and then select Custom Fine and turn t he Universal Knob to achieve
fine adjustment.

Unit

Select the amplitude display unit for the current channel. The available units are
V and A. When the unit i s changed, the unit displayed in the channel information
bar will change accordingly.

1. Press button on the front panel to enter the CH1 function menu.

2. Press the Next Page softkey to enter the second page of the CH1 function
menu.

3. Press the Unit softke y to select the desired unit Vor A.

The default setup is V.

Deskew

The valid range of each analog channel is+100Qns

1. Press button on the front panel to enter the CH1 function menu.

2. Press the Next Page softkey to enter the second page of the CH1  function
menu.

3. Press the Deskew softkey . Then turn the Universal Knob to change deskew.

Invert
When Invert is set to On, the voltage values of the displayed waveform are
inverted. Invert affects how a channel is displayed while it keeps the trigger
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settings.

Inverting a channel also changes the result of any math function selected and
measure function.

1. Press button on the front panel to enter the CH1 function menu.

2. Press the Next Page softkey to enter the second page of the CH1 function
menu.

3. Pressthe Invert softkey to turn on or off the invert display.

Trace Visible / Hidden

Set whether to hide the current channel waveform

1. Press CHil button on the front panel to enter the CH1 function menu.
2. Pressthe Next Page softkey to enter the third page of th e CH1 function menu.
3. Press the Trace softkey to show or hide the channel wavefor m

SIGLENT Wfg&IM:200us! Delay:0.00s f=999.999Hz [} SIGLENT [Tfig@iM:200usi Delay:0.00s f =999 999Hz [IL_}
— — p—
| |
> — — —— 12
Trace Next Page | Trace ‘ Next Page
Visible Page 3/3 Hidden Page 3/3
Trace Visible Trace Hidde n
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Horizontal System

This chapter introduces how to set the hori

The contents of this chapter:

Horiz ontal Scale
Horizontal Delay

Roll Mode

m m  m T

Zoom Mode

USIGLENT®

zontal system of the oscilloscope.
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Horizontal Scale

Press the ‘Horizontal Scale‘ button on the front panel to adjust the horizontal time
base. Press the I@ to decrease the horizontal time scale and press the to
increase.

The time base inf ormation at the upper left corner of the screen will change
accordingly during the adjustment. The range of the SHS800X/SHS1000X
horizontal scale is from 1ns/divto 100s/div.

The Horizontal Scale| button works (in the Normal time mode) while acquisitions
are running or when they are stopped. When in run mode , adjust the horizontal
scale knob to change the sample rate. When stopped, adjust the horizontal scale
knob to zoom in the acquired data.
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Horizontal Delay

Press the ‘Horizontal Position‘ button on the front panel , the trigger point (solid
inverted triangle) will move horizontally . The trigger point moves horizontally to
the right when press , while moves to left when press H Press the and
|Horizonta| Position \ button to reset the trigger delay .

When changing the horizontal delay, the delay time displayed in the information

bar at the top of the screen changes in real time, indicating the distance between

the time reference point and the trigger point . The available delay range
depends on the s elected time/div and memory depth
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Roll Mode

Press the button to enter the acquire menu and press the Roll Mode
softkey to enable the roll mode.

In Roll mode the waveform moves slowly across the screen from right to left. It
only operates on ti me base settings of 50 ms/div or slower.

In Roll mode there is no trigger. The fixed reference point on the screen is the
right edge of the screen and refers to the current moment in time. Events that

have occurred are scrolled to the left of the referenc e point. Since there is no
trigger, no pre - trigger information is available.

If you would like to stop the display in Roll mode, press the |Run/ Stop| button. To
clear the display or restart an acquisition in Roll mode,  press the |Run/ Stop| button
again.

Use Roll mode on low - frequency waveforms to yield a display much like a strip
chart recorder. It allows the waveform to roll across the display.
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Zoom Mode

Zoom is a horizontally expanded version of the normal display. You can use
Zoom to locate and horizo ntally expand part of the normal window for a more
detailed (higher - resolution) analysis of signals.

Press the ‘Shift| and ‘Clear Sweep‘ button on the front panel to turn on the zoom
function, and press the combination button s again to turn off the function.  When
Zoom function is on, the display window split in half . The top half shows the main
window and the bottom half displays a faster zoom window.

Main time base Zoom time base
SIGLENTTfigdM:500us/ Delay:0.00s  Z:5.00us/ f =999.999Hz [1iik
" 2021-07-16 15:53:51
e —
4
i}- —— —
h 4
r
4
(14

Trace
Visible

Figure 14 Split Screen Zoom

The extended normal window area is outlined with a bo rder, and the rest o f the
normal window is ghosting . This border area in the normal win  dow is zoomed to
the lower half .

To change the time base for the Zoom window, press the Horizontal Scale‘ button .
The |Horizonta| Scale‘ button controls the size of the border area . The Horizontal
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button sets the left - to- right position of the zoom window. The delay
value, which is the time displayed relative to the trigger point is momentarily

displayed in the upper - right corner of the display when  press the
button. Negative delay values indicate you're looking at a portion of the

waveform before the trigger event, and positive values indicate you're looking at
the waveform after the trigger event.

To change the time base of the normal window |, turn off Zoom; then press the
Horizontal Scale| button .
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Acquisition System

This chapter introduces how to use the  acquisition control and set the sampling
system of the oscilloscope.

The contents of this chapter:

Overview

Memory Depth
Sampling Mode
Interpolation Method
Acquisition Mode

Horizontal Format

m m m m m m

Sequence Mode
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Overview

To understand the oscilloscope's sampling and acquisition modes, it is helpful to
understand sampling theory, sample rate and oscilloscope bandwidth and
sample rate .

Sampl ing Theory

The Nyquist sampling theorem states that for a limited bandwidth (band - limited)
signal with maximum frequency f wmax, the equally spaced sampling frequency f s
must be greater than twice the maximum frequency f max, in order to uniquely
reconstruct the signal without aliasing.

fuax = fs2 = Nyquist frequency (f ) = folding frequency

Sample Rate

The maximum sample rate of the oscilloscope is 1GSals. The actual sample rate
of the oscilloscope is determined by the horizontal scale. Press the Horizon tal
Scale Button to adjust the sample rate.

The actual sample rate is displayed in the information area at the bottom right
corner of the screen.

The effect of low sampling rate on the waveform:
1. Waveform Distortion: when the sample rate is too low, some waveform

details are lost and the waveform displayed is quite different from the actual
signal.
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2. Waveform Confusion: when the sample rate is lower than twice the actual
signal frequency (Nyquist Frequency), the  waveform frequency reconstructed
from th e sample data is lower than the actual signal frequency. The most
common aliasing is the jitter on fast edge.

3. Waveform Leakage: when the sample rate is too low, the waveform
reconstructed from the sample data cannot reflect all the actual signal
inform ation.

‘ : Pulse disappeared

Bandwidth and Sample Rate

An oscilloscope's bandwidth is typically described as the lowest frequency at
which the input sinusoidal signal is  attenuated by 3 dB ( - 30% amplitude error).

Under the bandwidth frequency, the required sampling ra te is fs = 2fgw according
to the sampling theory. However, the theory assumes that there are no frequency
components above fuax (few in this case) in the system, which means that it
requires a system with an ideal brick wall frequency response.
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In fact, digital signals have frequency components above the fundamental
frequency ( a square wave is composed of a sine wave of the fundamental
frequency and numerous odd harmonics ), and generally, for oscilloscopes with a
bandwidth of 500 MHz and below, the syste m has a Gaussian frequency
response .

! ! !
0dB ! | !
1 1 |

-3dB 0 oo A i e ‘r ___________
Attenuation : :
i i
| |
Aliased frequency i
components !
| |
; i
f=/4 L] f=

Frequency ———»
Limiting oscilloscope bandwidth (fsw) to 1/4 the sample rate (f=f4)
reduces frequency components above the Nyguistfrequency (fx).
Therefore, the sampling frequency of the oscilloscope should be four or mor e

times the bandwidth frequency : fs= 4fBW. In this way, there is less aliasing, and
the components in the ali asing area are attenuated alo t.
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Memory Depth

Memory depth refers to the number of waveform points that the oscilloscope can
store in a single trigger sample and it reflects the storage ability of the sample
memory.

Press the button on the front panel; press the ~ Mem Depth softkey and
then turn the Universal Knob to select the desired value and p ush down the knob
to confirm. Press the Mem Depth softkey continually can also select the desired
value.

The actual memory depth is displayed in the information area at the bottom ri ght
corner of the screen. Since the oscilloscope has two acquisition memories, when
only one channel is on, the maximal memory depthisupto 12 Mpts.

The maximum storage depth in single channel mode is twice that in dual channel
mode, as shown in the fol lowing table:

Single Channel Mode Dual Channel Mode
12k 6k
120k 60k
1.2M 600k
12M 6M
The relation of memory depth, sample rate , and waveform length fulfills the
equation below:
Memory depth = sample rate (Sal/s) x waveform
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Sampling Mode

The oscilloscope only supports real -time sampling . In this mode, the oscilloscope
samples and displays waveform within a trigger event. The maximum real -time
sample rate is 1GSals.

Press the Run/Stop | button to stop the sample, and the oscillosc ope will hold the
last display. At this point, you can still use the vertical control and horizontal
control to pan and zoom the waveform.
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Interpolation Method

Under r eal-time sampling, the oscilloscope acquires the discrete sample value s
of the wavefor m being displayed. In general, a waveform of dots display type is
very difficult to observe. In order to increase the visibility of the signal, the digital
oscilloscope usually uses the interpolation method to display a waveform .

The interpolation method is a processing method to d connect all the sampling
point sd , and using some point s to calculate the whole appearance of the
waveform. For real -time sampling interpolation method is used, even if the
oscilloscope in a single capture s only a small number of sampling points. The
oscilloscope can use the interpolation method to fill out the gaps between points
and reconstruct an accurate waveform.

Press the Ecquire button on the front panel to enter the ACQUIRE Function menu;
then press the Interpolation softk ey to select Sinx/x or X.

X: In the adjacent sample points are directly connected on a straight line.
This method is only confined to rebuild on the edge of signals, such as a
square wave.

Sinx/x : Connecting the sampling points with curve s has stronger versatility.
Sinx interpolation method us es mathematical processing to calculat e results
in the actual sample interval. This method bending signal waveform, and
make it produce a more realistic regular shape than pure square wave and
pulse. When the samplin g frequency is 3 to 5 times the bandwidth  frequency
of the system. Recommended Sinx/s interpolation method.

41

G SIG ENT® WWW.SIGLENT.C®I



SHS800X&SHS1000X User Manual

SIGLENT EBBI:2.00ns! Delay:0.00s f=99.9999MHz [111 b
v 202107-16 16:34:12
12 4

[ Type | Color Grade Persist
Dots _ Off Off

Figure 15 Display Type Set to Dots

SIGLENTEBEI:2.00ns! Delay:0.00s f =99.9999MHz [11i1h
v 2021-07-16 16:35:01

Next Page
Page 2/2

| Interpolation || Acq Mode Roll Mode
X _ Fast Disable

Sequence

Figure 16 x Interpolation
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SIGLENT BBV 2.00ns! Delay:0.00s f = 99.9999MHz [111 }
v 2021-07-16 16:38:23
1 4

 Interpolation || Acq Mode Roll Mode Sequence, | NextPage

Sin(OH | Fast Disable Page 2/2

Figure 17 Sinx/x Interpolation
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Acquisition Mode

The acquisition mode is used to control how to generate waveform points from
sample points. The oscilloscope provides the following acquisition mode : Normal,
Peak Detect, Average , and ERES

1. Press the button on the front panel to enter the ACQUIRE function
menu;

2. Press the Acquisition softkey; then turn the Universal Knob to select the
desired acquisition mode and push down the knob to confirm. The default
setup is Normal .

Normal

In this mode, the os cilloscope samples the signal at equal time interval s to
rebuild the waveform. For most of the waveforms, the best display effect can be
obtained using this mode. | tis the default acquisition mode.

SIGLENTTHigEIM:500us! Delay:0.00s f = 1.00000kHz [111 |

v 2021-07-16 16:40:59

| Acquisition | Mem Depth. | Next Page
Normal | 12M Page 1/2

Figure 18 Acquisition System
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Peak Detect

In this mode, the oscilloscope acquires the maximum and minimum values of the
signal within the sample interval to get the signal's envelope or the narrow pulse
of the signal that might be lost. In this mode, signal confusion can be prevente d
but the noise displayed would be larger.

In this mode, the oscilloscope can display all the pulses with pulse widths at least
as wide as the sample period.

SIGLENT THigdM:5.00ms! Delay:0.00s f=999.999Hz [l }
v 20210716 16:42:33

[ Acquisition. | Mem Depth. || Next Page
Normal | 12k Page 1/2

Figure 19 Pulse With 0.1% Duty, Normal Mode
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SIGLENT THigdM:5.00ms! Delay:0.00s f =999.999Hz [l h
v 20210716 16:43:07

[ Acquisition. | Mem Depth. || Next Page
| Peak Detect | 12k Page 1/2

Figure 20 Pulse With 0.1% Duty, Peak Detect Mode

Average

In this mode, the oscilloscope averages the waveforms from multiple samples to
reduce the random noise of the input signal and improve the vertical resolution.

The greater the number of averag es is, the lower the noise and the higher the
vertical resolution will be. Still, the slower the response of the displayed
waveform to the waveform changes will be.

The available range of averages is from 4 to 1024 and the default is 16. When

Average mode is selected, press Averages and turn the Universal knob or press
the softkey continually to set the desired average time.
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SIGLENT [THigdM:200usi Delay:0.00s f=999.999Hz [I1_§
v 2021-07-16 16:48:34

| Acquisition ‘ Mem Depth, || Next Page

12k Page 1/2
Figure 21 With Random Noise, Normal Mode

Normal

SIGLENT THigdM:200us! Delay:0.00s f = 999.999Hz [11iih
v 202107-16 16:47:11

Acquisition. || Averages 4 | Mem Depth. | Next Page
Average || 256 _ 12k Page 1/2

Figure 22 With Random Noise, Average Mode
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ERES

This mode uses a kind of ultra -sample technique to average the neighboring
points of the sample waveform to reduce the random noise on the input signal

and generate much smoother waveforms on the screen. ERES modeis generally
used when the s ample rate of the digital converter is higher than the storage rate

of the acquisition memory.

ERESmode can be used on single -shot and repetitive signals and does not slow
waveform updates . This mode limits the oscilloscope's real - time bandwidth
becaus e it effectively acts like a low - pass filter.

Note: dAver agedRE&@ndnodE wuse di fferent aver
former uses dWaveform Averaged and t he
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Horizontal Format

Press the button on the front panel; then press the XY soft key to set the
XY(On) or YT(Off) mode. The default setupis YT.

YT

It is the normal viewing mode for the oscillo  scope. In the Normal time mode,
signal events occurring before the trigger are plotted to the left of the trigger
point and signal events after the trigger plotted to the right of the trigger point.

XY

XY mode changes the display from a volt - versus- time display to a volt - versus-
volt display. Channel 1 amplitude is plotted on the X - axis and Channel 2
amplitude is plotted on the Y - axis, the two channels will be turned on or off
together.

You can use XY mode to compare frequency and phase relationships between
two signals. XY mode can also be used with transducers to display strain versus
displacement, flow versus pressure, volts versus current, or voltage versus
frequency.

The phase deviation between two signals with the same frequency can be easily
measured via Lissajous method. The figure below shows the measurement
schematic diagram of the phase deviation

/0

According to sinNSA/B or C/ID ( wher ei n, NJ is the phase deviati
the two channels and the definitions of A, B, C , and D are as shown in the figure

above), the phase devi at i on=tarcsig(AB)oi sarcsibt ai ned,
(C/D)
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If the principal axis of the ellipse is within quadrant | and 1ll, the phase deviation

angle obtained should be within quadrant sl and 1|V, namely within (C
( 30/ 2 tSopporeQhe principal axis of the ellipse is within quadrant Il and V.

In that case , the phase deviation angle obtained should be within quadrant Il and

11, namely within (0/2 to O0) or (O to 30/2).

The X-Y function can be used to measure the phase deviation that occurred when

the signal under test passes through a circuit network. Connect the osc illoscope
to the circuit to monitor the input and output signals of the circuit.
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Sequence Mode

Sequence is also a kind of acquisition mode, which does not display  waveform
during the sampling process. It improves the waveform capture rate, and the
maxim al capture rate is 400,000 wfs/s . So it can capture the small probability
event effectively .

The oscilloscope runs and fills a memory segment for each trigger event. T he
oscilloscope is busy acquiring multiple segments . The oscilloscope continues to
trig ger until memory is filled, and then display the waveform s on the screen.

To use the sequence mode, the HORIZONTAL Format must be setto  YT.

Do the following steps to use the sequence mode.

1. Press the button on the front panel to enter the ACQUIRE  function
menu;

2. Press the Sequence softkey to enter the SEQUENCE function menu.

‘- il nents ‘

Figure 23 SEQUENCE Function Menu
3. Press the Max. Segments softkey; and then turn the  Universal Knob to select
the desired value.

Do the following ste ps to replay the sequence waveform under history mode :
1. Pressthe and button to enable HISTORY function.
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o

SIGLENT EEEIM:200usi Delay:0.00s Seq  f=999.999Hz [}

Hist. acg.Time aT Lo |

o01o0 | 15: 42: 39, 304158 | 00: 00: 00, 003000

0010l | 15: 42: 39, 3071558 | 00: 00: 00, 003000

0010z |35 424 58, 810168 | 00: 00; 00, 003000 [0 S e ,'.'-:.I;',-J:':"*-f'.'af

e

0010 [15:42: 33, 313158 |00: 00: 00. 003000

bR ] [ . Sy bt g =4 I B g e L
T e AL el b

Frame No. ' ' Next Page
103/103 4 L > Page 1/2

Figure 24 HISTORY Function Menu
Press the List softkey to turn on the list display.  The list records the acquisit ion
time of every frame and shows the frame number that displaying on the
screen.
Press the Frame No. softkey; and then turn the  Universal Knob to select the
frame to display.

Press the softkey to replay the waveform from the current frame to 1.
Press the softkey to stop replay.
Press the softkey to replay the waveform from the current frame to the
last frame.
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Trigger

For trigger, you set certain trigger condition according to the requirement . When
a waveform in the waveform stream meet s this condition, the oscilloscope
captures this waveform and the neighboring part and displays them on the
screen. Still, the digital oscilloscope displays waveform continuously no matter

whether it is stably triggered, but only stable trigger can ensure stable display.
The trigger circuit ensures that every time base sweep or acquisition starts from
the input signal and the user -defined trigger condition . Every sweep is

synchronous to the acquisition and the waveforms acquired overlap to display
stable wa veform.

The following is the schematic diagram of the acquisition memory. As shown in
the figure below, the position of the trigger event is determined by the reference
time point and the delay setting.

Trigger Event
1

Pre-trigger Buffer Post-trigger Buffer

~

Acquisition Memory

Trigger setting should be based on the features of the input signal, thus you need
to have some knowledge of the signal under test to quickly capture the desired
waveform.

The oscilloscope provides abundant advanced trigger functions which can help

you to focus on the desired waveform details. Theset  rigger types are edge, slope,
pulse, video, window, interval, dropout, runt, pattern and serial trigger. This
chapter will mainly introduce all these trigger functions mentioned above in
detail and tell you how to set the trigger conditions to capture th e desired
waveform.
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The contents of this chapter:

Trigger Source
Trigger Mode
Trigger Level
Trigger Coupling
Trigger Holdoff

Noise Rejection

m m m m m M T

Trigger Type

USIGLENT®
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Trigger Source

Press the Triééer Setup| button on the front panel to enter the TRIGGER function
menu; press the Source softkey and then turn the Universal Knob to select the
desired trigger source.

The current trigger source is displayed at the  bottom of the screen. Select channel
with signal input as trigger source to obtain stable trigger.

Analog ¢ hannel input:
Signals input from analog channels can all be used as the trigger source.

Note : to select stable channel waveform as the trigger source to stabiliz e the
display.
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Trigger Mode

The SHS800X/SHS1000Xd trigger mode includes auto, normal , single and Force .
Trigger mode affects how the oscilloscope searches for the trigger

After the oscilloscope starts running, the oscilloscope operates by first filling the
pre-trigger buffer. It starts searching for a trigger after the pre -trigger buffer is
filed and continues to flow data through this buffer while it searches for the

trig ger. While searching for the trigger, the oscilloscope overflows the pre -trigger
buffer and the first data put into the buffer is first pushed out (First Input First Out,
FIFO).

When a trigger is found, the pre - trigger buffer contains the events that oc  curred
before the trigger. Then, the oscilloscope fills the post - trigger buffer and
displays the acquisition memory.

Press the [Trigger Setup| button and Mode softkey to select the desired trigger

mode .

i In the Auto trigger mode (the default setting), if th e specified trigger
conditions are not found, triggers are forced and acquisitions are made so
hat signal activity is displayed on the oscilloscope.

The Auto trigger mode is appropriate when:
Checking DC signals or signals with unknown levels or activity.
When trigger conditions occur often enough that forced triggers are
unnecessary.

i In the Normal trigger mode, triggers and acquisitions only occur when the
specified trigger conditions are found. Otherwise, the oscilloscope holds the
original waveform and  waits for the next trigger.

The Normal trigger mode is appropriate when:

You only want to acquire specific events specified by the trigger settings.
Triggering on an infrequent signal from a serial bus (for example, 12C,
SPI, CAN, LIN, etc.) or another signal that arrives in bursts. The Normal
trigger mode lets you stabilize the display by preventing the oscilloscope

from auto - triggering.

i In the Single trigger mode, the oscilloscope waits for a trigger , displays the
waveform when the trigger conditioni s met, and stops.

The Single trigger mode is appropriate when:
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To capture single event or a periodic signal.
To capture burst or other unusual signals.

U In the Force trigger mode, when the trigger condition is  not met, it will be

force triggered after the frame is acquired. The trigger status in the upper left
corner of the screen will be displayed as "FStop".
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Trigger Level

Trigger level and slope define the trigger point,

Positive Slope Trigger Level

Trigger Point

You can adjust the trigger level for a selected analog channel by pressing t he

rigger Level button and turning the Universal Knob .

You can push the Universal Knob to set the level to the waveform's 50% value
immediately . If AC coupling is used, pushing the Universal Knob sets the trigger
level to about 0 V.

The position of the trigger level for the analog channel is indicated by the trigger
levelicon 4 (if the analog channel is on) at the left side of the display.
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Trigger Coupling

Press the [Trigger Setup| button on the front panel to enter the TRIGGER function
menu . Then, press the Coupling softkey and turn the Universal Knob or press the
Coupling softkey continually to select the desired coupling mode.

The oscilloscope provides 4 kinds of trigger coupling modes:

DC: allow DC and AC components into the trigger path.

AC: blo ck all the DC components and attenuate signals lower than 8 Hz. Use
AC coupling to get a stable edge trigger when your waveform has a large DC
offset.

LF Reject block the DC components and reject the low frequency
components lower than 2 MHz. Low frequenc y reject removes unwanted low
frequency components from a trigger waveform, such as power line

frequencies, etc. that can interfere with proper triggering. Use LF Reject
coupling to get a stable edge trigger when your waveform has low frequency
noise.

HF Reject: reject the high frequency components higher 1.2 MHz)

[ Note: trigger coupling has nothing to do with the channel coupling.
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Trigger Holdoff

Trigger holdoff can be used to stably trigger the complex waveforms (such as
pulse series). Holdoff time is the amount of time that the oscilloscope waits
before re -arming the trigger circuitry. The oscilloscope will not trigger until the
holdoff time expires.

Use the holdoff to trigger repetitive waveforms with multiple edges (or other
events) between waveform repetitions. You can also use holdoff to trigger on the
first e dge of a burst when you know the minimum time between bursts.

For example, to get a stable trigger on the repetitive pulse burst below, set the
holdoff time to be >200 ns but <600 ns.

| el
I L |

[ [ LT LT ]

200ns 600Ns i

Trigger Point

The correct holdoff setting is typically slightly less than one repe tition of the
waveform. Set the holdoff to this time to generate a unique trigger point for a
repetitive waveform. Only edge trigger and serial trigger have holdoff option.

The holdoff time of the oscilloscope is adjustable from 80ns to 1.5s.

1. Press the [Stop| button, and then use the |Horizontal Position | button and the
Horizontal Scale‘ button to find where the waveform repeats. Measure this
time using cursors; then, set the holdoff.

2. Press the button to enter the T RIGGERfunction menu. The
defaul t trigger type is edge.

3. Press the Holdoff Close softkey ; and then turn the Universal Knob to set the
desired holdoff time.

[ Note : adjust the time scale and horizontal position will not affect the holdoff
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Noise Rejection

Noise Reject adds additional hysteresis to the trigger circuitry. By increasing the
trigger hysteresis band, y ou reduce the possibility of triggering on noise.
However, this also decreases the trigger sensitivity so that a slightly larger signal
is required to trigger the oscilloscope.

Press the button on the front panel, and then press the ~ Noise Reject

softkey continually to set the option to  On or Off to turn on or off the noise
rejection function.

SIGLENT THigdM:2.00us! Delay:0.00s f =603.310kHz [111k
w

Coupling + || Noise Reject | Mode Next Page
DC | Off | Auto Page 2/2

Figure 25 Turn off the Noise Reject
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SIGLENT THigdM:2.00us! Delay:0.00s f = 1563.000kHz [1111k
v

Coupling + || Noise Reject | Mode Next Page
DC | On | Auto Page 2/2

Figure 26 Turn on the Noise Reject

If the signal you are pr obing is noisy, you can set up the oscilloscope to reduce
the noise in the trigger path and on the displayed waveform. First, stabilize the
displayed waveform by removing the noise from the trigger path. Second, reduce
the noise on the displayed waveform.

1. Connect a signal to the oscilloscope and obtain a stable display.

2. Remove the noise from the trigger path by setting trigger coupling to LF
Reject, HF Rejector turning on Noise Reject.

3. Set the Acquisition option to Average to reduce noise on the displayed
waveform.
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Trigger Type

The oscilloscope provides abundant advanced trigger functions, including
various serial bus triggers.

Edge trigger
Slope trigger
Pulse trigger
Video trigger
Window trigger
Interval trigger
Dropout trigger

Runt trigger

m m m m m m M M

Pattern trigger
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Edge Trigger

Edge trigger distinguishes the trigger points by seeking the specified edge (rising,
falling, alter nating ) and trigger level.

Rising Edge Falling Edge
D N N Trigger Level

Trigger Point  Trigger Point

Press the [Trigger Setup|button on the front panel to enter the TRIGGER system

function menu.

Press the Type softkey; turn the Universal Knob to set select Edge and then
push the knob to confirm.

Press the Source softkey; turn the Universal Knob to select the deserted
trigger source.

Press the Slope softkey; turn the Universal Knob to select the desire d trigger
edge (rising, falling or  alter nating ), and then press down the knob to confirm.
The current trigger slope is displayed at the  bottom of the screen.

Press the [Trigger Level| button and t urn the Universal Knob to adjust the

trigger level to obtain s table trigger.
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SIGLENT THigdiM:2.00ns! Delay:0.00s f = 153.000kHz [1111}
w

Source +[ Slope +|Holdoff Close| 'Next Page

CH1 _ Rising
Figure 27 Edge Trigger

Page 1/2

Holdoff, coupling and noise reject can be set in edge trigger, see the section s
d Trigger Holdoff d , "Trigger Coupling " and "Noise Rejection " for details.

Note : Press the button will set the trigger type to Edge and slope to

rising.
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Slope Trigger

The slope trigger looks for a rising or falling transition from one level to another
level in greater than or less than a certain amount of time.

In the oscilloscope , positive slope ti me is defined as the time difference between
the two crossing points of trigger level line A and B with the positive edge as
shown in the figure below.

The upper limit of trigger level
The lower limit of trigger level

Positive slope time

1. Press the [Trigger Setup| button on the front panel to enter the TRIGGER

function menu.

2. Press the Type softkey; turn the Universal Knob to set select Slope and then
push the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select the trigger source.

4. Press the Slope softkey; turn the Universal Knob to set select the desired
trigger edge (rising or falling), and then  push down the knob to confirm. The
current trigger slope is displayed at the upper right corner of the screen.

5. Press Lower Upper softkey to select the Lower or Upper trigger level; then
press the button and t urn the Universal Knob to adjust the
position.

The lower trigger level cannot be upper than the upper trigger level.
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SIGLENT [figidiM:500nsi Delay:0.00s f = 599.999kHz [IIk
v
1 4
4

> = Lower Upper|| Coupling Next Page
140ns | -1.00V 0.0V | DC Page 2/3

Figure 28 Slope Trigger

6. Press the Limit Range softkey; then turn the Universal Knob to select the
desired slope ¢ ondition , and push down the knob to confirm.

<= (less than a time value): trigger when the input signal's positive or

negativ e slope time is lower than the specified time value.

>= (greater than a time value):  trigger when the input signal's positive or

negative slope time is greater than the specified time value.

[--,--] (within a range of time value): trigger when the input signal's

positive or negative slope time is greater than the specified lower limit of

time and lower than the specified upper limit of time value.

--][-- (outside a range of time value): trigger when the input signal's

positive or negative slope time is greater than the specified upper limit of

time and lower than the specified lower limit of time value.

Coupling and noise reject can b e set in slope trigger, see the section s "Trigger
Coupling " and " Noise Rejection " for details.
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Pulse Trigger

Trigger on the positive or negative pulse with a specified width.

Positive Pulse Width
I I

_____________________________________________________________ Trigger Level

Megative Pulse Width

1. Press the [Trigger Setup| button on the front panel to enter the TRIGGER

function menu.

2. Press the Type softkey; turn the Universal Knob to select Pulse and then push
the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select CH1 or CH2 as the
trigger sour ce.

4. Press the button and t urn the Universal Knob to adjust the
trigger level to the desired place.

5. Press the Polarity softkey to select Positive or Negative pulse that to trigger

on. The current trigger polarity is displayed at the upper rig ht corner of the
screen.

6. Press the Limit Range softkey; turn the Universal Knob to select the desired
condition.

<= (less than a time value): trigger when the input signal's positive or
negative pulse time is lower than the specified time value.

For exampl e, for a positive pulse, if you set t (pulse real width) Yy 100ns,
the waveform will trigger.

b 100ns —| b=—100n= ~| _Trigger
] | I D

>= (greater than a time value):  trigger when the input signal's positive or
negative pulse time is greater than the specified time value.

For example, for a posi tive pulse, if you set t (pulse real width) h 100ns,
the waveform will trigger.

= 1000z —= b= 1000z —f ___,TriQQEV
. |
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[--,--] (within a range of time value): trigger when the input signal's
positive or negative pulse time is greater than the specified lower limit of

time and lower than the sp  ecified upper limit of time value.

For example, for a positive pulse, if you set t (pulse real width) h100ns
andt y 300ns, the waveform will trigger.

j—100ns —=| |J—— 300z — fe— 200ns —qﬂTFiQQEF
| [ |

--][-- (outside a range of time value): trigger when the input signal's
positive or negative pulse tim e is greater than the specified upper limit of
time and lower than the specified lower limit of time value.

SIGLENT TfigidiM:200nsi Delay:0.00s f = 599.999kHz [IIk
w

Type ' > = || Coupling + | Noise Reject|| Next Page
Pulse | 281ns , DC Off Page 2/3

Figure 29 Pulse Trigger

Coupling and noise reject can be set in pulse trigger, see the section s "Trigger
Coupling " and " Noise Rejection " for details.
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Video Trigger

Video triggering can be used to capture the complicated waveforms of most
standard analog video signals. The trigger circuitry detects the vertical and
horizontal interval of the waveform and produces triggers based on the video
trigger settings you have selected.

The oscilloscope supports standard video signal field or line of NTSC (National
Television Standards Committee), PAL (Phase Alternating Line) HDTV (High
Definition Television) and custom video signal trigger.

1. Press the [Trigger Setup| button on the front panel to enter the TRIGGER

function menu.

2. Press the Type softkey; then turn the Universal Knob to select Video and p ush
down the knob to confirm

3. Press the Source softkey; turn the Universal Knob to select CHL or CH2 as the
trigger source. The trigger level is automatically set to the sync pulse.

4. Press the Standard softkey to select the desired video standard. The
oscilloscope supports the followi ng video standards.
Standard Type Sync Pulse
NTSC Interlaced Bl-level
PAL Interlaced Bl-level
HDTV 720P/50 Progressive Tri-level
HDTV 720P/60 Progressive Tri-level
HDTV 1080P/50 Progressive Tri-level
HDTV 1080P/60 Progressive Tri-level
HDTYV 1080i/50 Progressive Tri-level
HDTV 1080i/50 Progressive Tri-level
Custom

The table below shows the parameters of the Custom video trigger.

Frame Rate 25Hz, 30Hz, 50Hz, 60Hz

Of Lines 300~2000

Of Fields 1,2,3,4

Interlace 1:1,2:1,4:1, 81

Trigger Pos ition Line Field

(line value)/1
(line value)/2
(line value)/3
(line value)/4
(line value)/5
(line value)/6

O |~ |WIN |-
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(line value)/7 7
(line value)/8 8

The table below takes Of Lines as 800 as an example to explain the relation
between Of Lines, Of Fields, Interlace , Trigger Line and Trigger Field .

Of Lines Of Fields | Interlace | Trigger Line Trigger Field
800 1 1:1 800 1

800 1240r8 |21 400 1,1~2,1~4,1~8
800 1,240r8 |41 200 1,1~2,1~4,1~8
800 1,240r8 |81 100 1,1~2,1~4, 1~8

5. Press the Sync softkey to select Any or Select trigger mode.
. Any: trigger on any of the horizontal sync pulses
Select: trigger on the appointed line and field you have set. Press the
Line or Field softkey; then turn the Universal Knob to set the valu e.

The following table lists the line numbers per field for each video standard.

Standard Field 1 Field 2
NTSC 1to 262 1to 263
PAL 1to 312 1to 313
HDTV 720P/50, HDTV 720P/60 1to 750

HDTV 1080P/50, HDTV 1080P/60 1to 1125

HDTYV 1080iP/50, HDTV 1080i/60 1to 562 1to 563

The following are exercises to familiarize you with video triggering.
To trigger on a specific line of video

., Touse Custom video trigger

To Trigger on a Specific Line of Video

Video triggering requires greater than 1/2 divis ion of sync amplitude with any

analog channel as the trigger source.

The example below set to trigger on field 2, line 124 using the NTSC video

standard.

1. Pressthe button on the front panel to enter the TRIGGER system
function menu.

2. Press the Type softkey; then use the Universal Knob to select Video and push
down the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select CH1 as the trigger
source, and press the knob to confirm.

4. Press the Standard softkey; turn the Universal Knob to select NTSC, and press
the knob to confirm.

5. Press the Sync softkey and set the optionto  Select; press the Line softkey and
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then turn the universal to select 1 and push the knob to confirm; press the
Field softkey and then turn the Universal Knob to select 1 and push the knob
to confirm

SIGLENT TrigdM:50.0usi Delay:0.00s f=16.3218kHz[1_}
e

SYNC || | Field Next Page
Select 1 Page 2/3

Figure 30 Video Trigger

To Use Custom Video Trigger

Custom video trigger supports frame rate of 25Hz, 30Hz, 50Hz and 60Hz, and the

line range is available fr om 300 to 2000. The steps below show how to set custom

trigger.

1. Press the button on the front panel to enter the TRIGGER
function menu.

2. Press the Type softkey; then use the Universal Knob to select Video and push
down the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select CH1 as the trigger
source, and push down the knob to confirm.

4. Press the Standard softkey; turn the Universal Knob to select Custom, and
push down the knob to confirm.

5. Press the Setting softkey to ent er the custom setting function menu. Press the
Interlace softkey; turn the Universal Knob to select the desired value.

6. Pressthe Of Field softkey; turn the Universal Knob to select the desired value.

7. Press the Sync softkey to enter the TRIG ON menu to set the line and field.

Press the Type softkey to select Select or Any.

If the Type option set to Select, press the Line softkey; turn the Universal

5
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Knob to select the desired value. Press the Field softkey; turn the
Universal Knob to select the desired value.
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Window Trigger

Windows trigger provides a high trigger level and a low trigger level. The
instrument triggers when the input signal passes through the high trigger level or
the low trigger level.

There are two kinds of window types: Absolute and Relativ e. They have different
trigger level adjustment methods. Under Absolute window type, the lower and

the upper trigger levels can be adjusted respectively via the Level knob; under
Relative window type, adjust the Center value to set the window center; adjus t
the Delta value to set the window range, the lower and the upper trigg er levels
always move together.

Horizontal Trigger Position

_________ High Level

_________ Low Level

If the lower and the upper trigger levels are both within the waveform
amplitude range, the oscilloscope will trigger on both rising and falling
edge.

Suppose the upper trigger level is within the waveform amplitude range
while the lower trigger level is out of the waveform amplitude range. In that
case, the oscilloscope will trigger on rising edge only.

Suppose the lower trigger level is within the w  aveform amplitude range
while the upper trigger level is out of the waveform amplitude range. In that
case, the oscilloscope will trigger on falling edge only.

To set window trigger via Absolute window type:

1. Press the button on the front pan el to enter the TRIGGER
function menu.

2. Press the Type softkey; then use the Universal Knob to select Window and
push down the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select CH1 or CH2as the
trigger source .

4. Pressthe Window Type softkey to select Absolute.

5. Press the Lower Upper softkey to select Lower or Upper trigger level; then

press the button and t urn the Universal Knob to adjust the
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position. The trigger level values are displayed at the upper right corner of
the screen.
The Lower trigger level cannot be upper than the upper trigger level.

SIGLENT [figidiM:500nsi Delay:0.00s f = 599.999kHz [IIk
v
4
4
(14

Type Source .+ |Window Type|[Lower Upper] Next Page
Window CH1 Absolute |660mYV 2.74\| Page 1/2

Figure 31 Absolute Window Trigger

To set window trigger via Relative window type:

1. Pressthe button on the front panel to entert  he TRIGGER system
function menu.

2. Press the Type softkey; then use the Universal Knob to select Window and
push down the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select CH1 or CH2 as the
trigger source .

4. Press the Window Type softkey to select Relative.

5. Press the Center Delta softkey to select Center or Delta trigger level mode;

then press the button and t urn the Universal Knob to adjust the

position.
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SIGLENT [figidiM:500nsi Delay:0.00s f = 599.999kHz [IIk
v
4
(14
4

Source . |Window Type|[ Center Delta] Next Page
CH1 Relative | 0.0v 1.00V || Page 1/2

Figure 32 Relative Window Trigger

Coupling and noise reject can be set in Window trigger, see the section s "Trigger
Coupling " and " Noise Rejection " for details.
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Interval Trigger

Trigger when the times difference between the neighbor ing rising or falling
edges meets the time limit (< =, >=, [-- -], --][--).

To set interval trigger:

1. Pressthe [Trigger Setup|button on the front panel to enter the TRIGGER system

function menu.

2. Press the Type softkey; then use the Universal Knob to select Interval and
push down the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select CH1 or CH2 as the
trigger source.

4. Press the Slope softkey to select rising or falling edge.

5. Press the Limit Range softkey; turn the Universal Knob to select desired
condition.

<= (less than a time value): trigger when the input signal's positive or

negative pulse time is lower than the specified time value.

>= (greater than a time value): trigger when the input signal's positive or

negative pulse time is greater than the specified time value.

[--,--] (within a range of time value): trigger when the input signal's

positive or negative pulse time is greater than the specified lower limit of

time and lower than the specified upper limit of time value.

--1[-- (outside a range of time value): trigger when the input signal's

positive or negative pulse time is greater than the specified upper limit of

time and lower than the specified lower limit of time value.

6. Press the Time Setting softkey (<=, >=, [--,--],--][--), turn the Universal Knob to
select the desired value.

1
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SIGLENT [figidiM:500nsi Delay:0.00s f = 599.999kHz [IIk
v

-

Coupling Noise Reject | Next Page
DC Off Page 2/3

Figure 33 Interval Trigger

Coupling and noise reject can be set in interval trigger, see the section s "Trigger
Coupling " and " Noise Rejection " for details.
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Dropout Trigger

Dropo ut trigger includes two types: edge and state.

Edge

Trigger when the time interval (1'T) from when
the input signal passes through the trigger level to when the neighboring rising

edge (or falling edge) passes
time set, as shown in the figu

through the trigger level is greater than the timeout
re below.

—»

L

T

Trigger Trigger
State
Trigger when the time interval (1 T) from when
the input signal passes through the trigger level to when the neighboring falling
edge (or rising edge) passes through the trigger level is greater than the timeout

time set, as shown in the figur

e below.

|

PO

Trigger Trgger

To set edge Drop out trigger:

1. Pressthe [Trigger Setup

function menu.
2. Press the Type softkey;

button on the front panel to enter the TRIGGER system

then use the Universal Knob to select Dropout and

push down the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select CH1 or CH2 as the
trigger source. The current trigger source is displayed at the upper right
corner of the screen. Select channel with signal input a s trigger source to

obtain stable trigger.

4. Press the Slope softkey to select rising or falling edge.

o

Press the OverTime Type softkey to select Edge.

6. Press the Time softkey; turn the Universal Knob to select the desired value.

USIGLENT®
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SIGLENT THigdM:50.0us! Delay:0.00s f = 999.999Hz [Tk
v
—
g 4
| —

Coupling Noise Reject | Next Page
DC Off Page 2/3

Figure 34 Edge Dropo ut Trigger

To set state Drop out trigger:

1. Pressthe ﬁrigger Setup| button to enter the TRIGGER system function menu.

2. Press the Type softkey; then turn the Universal Knob to select Dropout and
push down the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select CH1 or CH2as the
trigger source .

4. Press the Slope softkey to select rising or falling edge.

Press the OverTime Type softkey to select State.

6. Press the Time softkey; turn the Universal Knob to select the desired va lue.

o
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SIGLENT THigdM:50.0us! Delay:0.00s f = 999.999Hz [Tk
v
—
g 4
] —

Source Slope || OverTime Type | Next Page
CH1 Rising | 2 || Page 1/3

Figure 35 State Drop out Trigger

Coupling and noise reject can be set in dropout trigger, see the section s "Trigger
Coupling " and " Noise Rejection " for details.
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Runt Trigger

The Runt trigger looks for pulses that cross one threshold but not another as
shown in the picture below.

Positive runt pulse

High level ===~ ----—-i|jj———-—- _________ IR S

Low level —————- AN S B S I S

Megative runt pulse

A positive runt pulse across through a lower threshold but not an upper
threshold.

A negative runt pulse across through an upper threshol d but not a lower
threshold.

To trigger on runt pulse:

1. Pressthe [Trigger Setup|button on the front panel to enterthe =~ TRIGGERystem

function menu.

2. Press the Type softkey; then turn the Universal Knob to select Runt and push
down the knob to confirm.

3. Press the Source softkey; turn the Universal Knob to select CH1 or CH2 as the
trigger source.

4. Press the Polarity softkey to select Positive or Negative pulse to trigger.

5. Press the Limit Range softkey; turn the Universal Knob to select the desired
condition ( <=, >=, [--,--] or --][--).

6. Press the Time Setting softkey, and then turn the Universal Knob to select the
desired value.

7. Press the Next Page softkey to enter the second page of the TRIGGER system
function menu. Press the Lower Upper softkey to select Lower or Upper
trigger level, and press the button and t urn the Universal Knob
to set the position.
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SIGLENT THigdm: 10.0us/ Delay:U.OUs' f = 49.9999kHz [I1}
_— — = e —
4
D | | | . | | | |
! 4
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== Lower Upper | Coupling Next Page
2.00ns -1.12% 900mY DC Page 2/3

Figure 36 Runt Trigger

Coupling and noise reject can be set in runt trigger, see the section s "Trigger
Coupling " and " Noise Rejection " for details.
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Pattern Trigger

The Pattern trigger identifies a trigger condition by looking for a specified pattern.

The pattern trigger can be expanded to incorporate delays simila r to other
triggers. Pattern durations are evaluated using a timer. The timer starts on the

|l ast edge that makes the pattern dtrued.
edge that makes the pattern false, provided that the time qualifier criterion has

been met. The oscilloscope provides 4 patterns: logical AND, OR, NAND and NOR
combination of the channels. Each channel can set to low, high or invalid.

Channel 1High

— L Channel 2 Low

AND Waveform

Trigger position1  Trigger position 2

Do the following stepst o0 set pattern trigger:

1. Press the button on the front panel to  enter the TRIGGER
function menu.

2. Press the Type softkey; turn the Universal Knob to select Pattern, and then
push down the knob to confirm.

3. Press the Source softkey to select channel, and then press the level type
softkey to select Do n d,t , High or &ow.

Low sets the pattern to low on the selected channel. A low is a voltage

level that is less than the channel's trigger level or threshold level.

High sets the pattern to high on the selected channel. A high is a voltage

level that is greater than the chan nel's trigger level or threshold level.

Do n dt saetsatmeepattern to don't care on the selected channel. Any

channel set to don't care is ignored and is not used as part of the pattern.

B

., However, if all channels in the pattern are set to Dondt , tbear e
oscilloscope will not trigger.
Adjust the trigger level for the selected analog channel by pressing the
button and turning the Universal Knob. Do n dt doars e dt
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need to set trigger level.

4. Press the Next Page softkey to enter the second page o f the pattern trigger
menu.

5. Press the Logic softkey and then turn the Universal Knob to select the desired
logic combination AND, OR, NAND or NOR

6. Press the Time softkey; then turn the Universal Knob to select the desired
time value .

7. Press the Holdoff Clos e softkey to turn on the Holdoff function; then turn the
Universal Knob to select the desired value.

SIGLENT TfigidiM: 200usi Delay:0.00s f = 999.999Hz [Tk
v

Type | Source 4] High Next Page
Pattern | CH1 , 200mV Page 1/2

Figure 37 Pattern Trigger

Holdoff can be set in pattern trigger, see the section s "Trigger Holdoff " for
details.
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Serial Trigger and Decode

The oscilloscope provides | 2C, SPI, UART, CAN and LIN serial trigger and decode.
This chapter introduces the method of triggering and decoding these serial
signals in details .

The contents of this chapter:

I2C Trigger and Decode
SPITrigger and Decode
UARTTrigger and Decode

CAN Trigger and Decode

m m m m m

LIN Trigger and Decode
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I2C Trigger and Serial Decode

Please in or der Setdp fodI2C Signalsd , 12C Triggerd a n d 12@ Serial
Decoded t o trigger andalsdecode the sign

Setup for 12C Signals

Setting the 12C (Inter -IC bus) signal includes two steps: connecting the serial data
signal (SDA) and serial clock signal (SCK) to oscilloscope, specifying the threshold
voltage of each input signal.

1. Pressthe and button to enter the DECODEunction menu as Figure
38 shows.

Decode
Decode 1

Display Format

NextPage
Page 1/3

NextPage
Off Hex Page 2/3

Tips Info NextPage
On Page 3/3

Figure 38 12C DECODE Menu
2. Pressthe Decode softkey and select the desired slot ( Decode 1 or Decode 2).
3. Pressthe Protocol softkey and then select I2Cby turning Universal Knob .
4. Pressthe Signal softkey to enter the SIGNALmenu as Figure 39 shows.

Threshold || SDA .| _Threshold “—
0.00V , CH2 _ 1.60V

Figure 39 12C SIGNAL Menu
5. Set SCL (12@ clock signal):

a. Pressthe SCLsoftkey to select the channel that is connected to the 12C
clock signal.

b. Press the first Threshold softkey to set the 12C clock s i g 1 ¢hteshold
voltage level by Universal Knob . The threshold voltage level is for
decoding, and it will be regard as the trigger voltage level when setth e
trigger type to serial.

6. Set SDA (12Gb data signal):

a. Press the SDA to select the channel that is connected to the I12C data
signal.

b. Pressthe second Threshold softkey to set the I12C data s i g 1 thresthold
voltage level by Universal Knob . The threshold vo ltage level is for
decoding, and it will  be regard as the trigger voltage level when set the
trigger type to serial.

(Tips: SDA should keep stable during the whole high clock cycle , otherwise it

Signal Configure

Copy Setting
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will be interpreted as a start or stop condition (data transi tioning while the
clock is high) )
7. Pressthe softkey to return previous menu.

12C Trigger

This part introduces the nine kinds of trigger conditions (Start, Stop, Restart, No
Ack, EEPROM, 7 Addr&Data, 10 Addr&Data and Data Length) and the methods of
setting them.

Trigger Conditions

Start Condition ¥ the oscilloscope will be triggered when SDA signal
transitions from high to low while the SCL clock is high. If it is chosen as the
trigger condition (including frame triggers), a restart will be treated as a
dSt art conditiond.
Stop Condition ¥ the oscilloscope will be tr iggered when SDA transitions
from low to high while the SCL is high.

SDAJ_\I_/’_ S N il G :’”\_:}:L
SCL ' '\J1-?w1 ?MF

Stert Address R Ack Data Ack Stnp
Condition Condition

Restartf the oscilloscope will be triggered when anoS$thaerrt dconditi ond
occurs beXopecanditiond

No Ackf the oscilloscope will be triggered when SDA data is high during any

S C & ACKbit.

EEPROM the trigger searche s for EEPROM control byte (the value is 1010xxx)

on the SDA bus. And there is a Read bitand an ACK bit behind EEPROM. Using

Limit Range softkey to set the qualifier and Datal softkey to set the data &

value. If EEPROMSb data is greater(less, equal) than Datal, the oscilloscope

will be triggered at the edge of ACK bit behind Data byte. The Data byte

must s do n divllowhte EEPROM.
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Read
oy o w _ _
SDA 4:'\4'_f/_1010m N SN o
scL N/ T?“\_z’_\_/’_\_fﬁs_\_/f_\___

Start or Control R/ Ack Data | Ack

Restart byte Trigger point
Condition

7 Address & Data £ the oscilloscope will be triggered when the following

conditions are satisfied.

U The address & length must be 7 bits and the address & value is the same
as set value.

U If you have set either Datal d& or Data2 & value, and the signal has a data
is the sam e as that value. If you have set both Datal & and Data2 & value,
the signal should has two consecutive data, the first data & value is Datal,
second data value is Data?2.

(Note: If the data & value is OxXX, any data value will be matched)

. REEE Write .

SDA 4:“*1:_/ I A /o s e N F\_E/‘:L

scL § I\ 17N BN S9N\ S1-T N fe\ S9N\, S]]

Start or Address R/ Ack Data | Ack Stop
Rest.a.rt Trigger point Condition

Condition 17th clock edge

oo B Read\‘ Write B 3 4 o
SDA1 v/ AT A Y A

[
S CL : : \".'_..- ! 1.7 '\\._‘\_F;- 3 -._'\_;I_.- 9 ‘I‘\.‘_,."a 18 1\\_;.-" 9 II"'\-__,.'"I 1a7 "-,_\_. F a \“'.'_.."“l 9 '\_'\_' l_‘Illl.'
-- ] 1 1 1 1 Il Il Il 1 1 |
Start Address RW Ack Data Ack Data2 | Ack Stop
Condition Trigger point Condition

26th clock edge

10 Address & Data f the oscilloscope will be triggered when the following

conditions are satisfied.

U  The address & length must be 10 bits and the address & value is the same
as set value.

U If you have set either Datal & or Data2 & value, and the signal has a data
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is the same as that value. If you have set both Datal & and Data2 & value,
the signal should has two consecutive data, the first data & value is Datal,
second data value is Data2.

(Note : If the set value is OxXX, any data value will be matched)

Write
SDA:“\:x_h/ A A | }\/“\:f'_
scLT! 1-?_\_|/'_\N1-3 /9\ 1-% / :__:

Start or Address R/ Ack1 Address Ack2 Data Ack Stop
Restart 1st byte 2nd byte Trigger point Condition
Condition 26th clock edge

Data Length £ When SDA data & length is equal to the value of Byte Length
and address & length is the same as set value, the oscilloscope will be
triggered. Byte length is in the range of 1 to 12 bits.

Operation Steps

Press the irigger Setup|to enter the TRIGGERunc tion menu.
Press the Type and select Serial.
Press the Protocol and select 12C.
Press the Trigger Setting softkey.

| Condition . |
Stop

5.

Figure 40 12C TRIGGER Menu

Press the Condition softkey and turn the Universal Knob to select the trigger
condition :

If you select the EEPROMcondition:

a. Pressthe Limit Range softkey to setthe qualifier (=, <or >).

b. Press the Datal softkey and set its value by turning the  Universal

Knob.
If you select 7 Addr & Data or 10 Addr & Data condition:
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a. Press the Addr softkey a nd turn the Universal Knob to select the 7 -
bit or 10 - bit device address.
Press the Datal or Data2 softkey and set the value about them.

c. Press the R/W bit softkey and select write -frame or read -frame to
trigger the oscilloscope.

(Tips: If device address i s 7-hit, the value of address is in range of 0x00 to
O0x7F. If device & address is 10 - bit, the value of address is in range of 0x00
to Ox3FF.)

If you select the Data Length condition:

a. Pressthe Address to set the SDA address length 7bit or 10 bit.

b. Press the Byte Length softkey and set the byte length by Universal
Knob . The range of the Byte Length is 1to 12.
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12C Serial Decode

After completing the setup of 12C signal and trigger, we will decode 12C signals.
Operation steps as follows.

1.

w

Press \Shift\ and \Print[ Decode . Select one of the options from the  Decode 1
and Decode 2.
Press the Display and select On to display the result of decoding
Press the Configure to turn on or off the read or write bit .
Press the List to enter the LISTfunction menu.
Press the Display and choose the same options as the first step.
Press the Scroll and turn the Universal Knob to view all frames .
Press the Lines and set the number of lines by  Universal Knob . The range
of the linesis 1to 7.
When a packet of data is long, all decoded data are not displayed. Turn
on the Long Data to display the complete data
Users can export the result list of the package to the external U SB storage
device in csv format (only when the USB flash disk is detected). Saving
the data (*.csv) is similar to the operation of setup files, see the  section
"External save and recall " for details .
Press the Format to change the character encoding format of the decoding &
result.
Press the Copy Setting to enter the COPYfunction menu to sync hronize the
corresponding bus configuration and trigger configuration
Press the Tips Info to turn on or off the decoding limit prompt. When the
decoding frame number reaches the maximum, it will pop up "Decoding to
maximum frame number limit  ation! "

Interpreting 12C Decode

The frame s of decoding result :

B

The address value is displayed at the beginning of a frame. The write
address is displayed in green, and read address in yellow

W/R bit is represented by (W) and (R), following the address value.

The dat a value is displayed in white.

"~A" after a data or address bits indicates no acknowledgement. For example,
DB~A.

E Indicates there is not enough space on the display to show the complete
content of a frame, and some content is hidden.
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[ Decode | Protocol
Decode 1 |2C

Figure 41 12C Decode Bus Display

NextPage
Page 1/3

Signal Configure

The lists of decoding result:

Time £ the horizontal displacement between current frame and trigger
position.

Address § the address of a frame.

R/W § the type of a frame (write or read).

Data f the value of data.

5

1zC Time Address RAw h 4 Datal~A: no ack)

2 -2 1101 2ms) o 0x3CE o 0=D2 ES

3 -1,52629ms 0xB0 C1~8

4 -1.11012ms| O0x3C3 W |0xD2 ES

= -526.288uUs OxB0 Cl~8

& -110.118us 0x3C3 W |0xD2 ES

7 473 71dus OB Clef b

Figure 42 12C Decode List Display
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SPI Trigger and Serial Decode

Please in or d er Setdp fod SPI Signalsd , S#I Triggerd a n d SR Serial
Decoded t o trigger and decode the signal s.

Setup for SPI Signals

Setting the SPI (Serial Peripheral Interface ) signal includes two steps: connecting
the CLK, MISO, MOSI and CS signals to oscilloscope; specifying the parameters of
each input signal.

Press the Mand button to enter the DECODEunction menu.

Press the Decode softkey and select the desired slot (Decode 1 or Decode 2).
Press the Protocol softkey and then select SPIby turning Universal Knob .
Press the Signal softkey to enter the SIGNALmenu as Figure 43 shows.

CLK MISO MOSI Ccs -

Figure 43 SPISINGAL Menu

PowbdPE

5. Set CLK (clock signal):

a. Pressthe CLKsoftkey to enter CLKmenu .

b. Press the CLKsoftkey to select the channel that is connected to the SPI
clock signal.

c. Pressthe Threshold softkeytosetthe SPIc|l ock signal dos t hreshol o
level by Universal Knob . The threshold voltage level is for decoding, and
it will be regard as the trigger voltage level when set the trigger type to
serial.

d. Pressthe Edge Select softkey to set the oscilloscope will samples at  clock
signal & rising edge or falling edge.

e. Pressthe é softkey to return previous menu.

CHA1 0.00v Rising
Figure 44 SPICLK Menu
6. Set MISO:
a. Pressthe MISOsoftkey to enter the MISO menu.
b. Press the MISO softkey to select the channel that is connected to the SPI
MISOsignal.
c. Pressthe Threshold softkey to setthe SPIMISOsi gnal dos t hreshol d vo
level by Universal Knob . The threshold voltage level is for decoding, and
it will be regard as the trigger voltage level when set the trigger type to
serial.
d. Pressthe softkey to return prev ious menu.
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MISO Threshold
‘_ CH2 ‘ 1.60V |

Figure 45 MISO Menu
7. Set MOSI:
a. Pressthe MOSI softkey to enter the MOSImenu.
b. Press the MOSI softkey to select the channel that is connected to the SPI
MOSI signal.
c. Pressthe Threshold softkey to setthe SPIMOSIsignaldbs t hr eshol d volta
level by Universal Knob . The threshold voltage level is for decoding, and
it will be regard as the trigger voltage level when set the trigger type to
serial.
d. Pressthe softkey to return previous menu.

' MOSI .| _ Threshold
‘, CH1 ‘ 0.00V |

Figure 46 MOSI Menu

8. SetCS:
a. Pressthe CSsoftkey to enter the MOSImenu .
b. Pressthe CSType softkey to select the chip select type.
c. Modify the Cs tire & value.
d. Pressthe softkey to return previous menu.
gl Settings Explanation
Menu
~CS low volt age level of CS signal is available
Cs high voltage level of CS signal is available
If the time between two edges of clock signal is less
than (or equal to) the timeout value, the signal
CS Type between the two edges is treated as a frame . The
CLK rang e of clock timeout is 100ns -5ms.
Timeout
This setting is suitable for case where CS signal is
not connected, or the number of oscilloscope
channels is insufficient
Table 1 Menu Explanations of the C S Type Parameters
Example:

Connect the data, CLK signals of a SPI bus respectively to C1, C2. Data width =
8- bit, Bit order = MSB, and 12 bytes are transmitted in one frame.

In the SPI trigger signal menu, set the source and threshold of CLK, MISO  signals .
Set the CS type to Clock Timeout, the clock idle time betw een frames is T3, the
clock period is T1, then set the timeout to a value between Tland T34
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SIGLENT TfigidiM: 20.0us/ Delay:30.0us f =97.0873kHz [I1k
v

Trigger Type | Data Length Bit Pos. ‘ Bit Value ‘ Next Page
M

QS| 8 5 0 Page 1/2

If the data width is set to be greater than 8 bits (such as 16 bits), the clock idle
time between 8 -bit data packets T2, and then set the timeout time to a valu e
between T1/2+T2 and T3.
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SIGLENT THigidiM:50.0us/ Delay:30.0us f=94.5179kHz [Ik
A 4

s s sl R LR R LR LR R R T LE B[] R

L TS S A MR S )
Reiasmmpmmmat 18 1 1 1

0101 0011 x[x]xx xxxx |
MOSI : if
29 !

Trigger Type | Data Length Bit Pos. ‘ Bit Value ‘ Next Page

X Page 1/2

MOSI 16 9
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SPI Trigger

This part will provide a brief introduction and description for the operation of the
SPI trigger.

Press the [Trigger Setup|button to enter the TRIGGERunction menu.
Press the Type and select Serial.
Press the Protocol and select SPI
Press the Trigger Setting softkey.

Trigger Type || Data Length ‘ Bit Pos. Bit Value Next Page
MISO 4 0 X Page 1/2

PowobdE

All Same Bit Order Next Page
X LSB = Page 2/2

Figure 47 SPI TRIG SET Menu
5. Press the Trigger Type softkey to select the trigger condition.

fUnction Settings | Explanation

Menu

Trigger MISO Master - In, Slave - Out
Type MOSI Master -Out, Slave -In

Table 2 Menu Explanations of the SPI trigger type

6. Press the Data Length softkey, and turn the  Universal Knob to set the length
of a data . The range of data length is 4 to 96 bits.
7. Set the value of the trigger data.
Set the value of a bit:
a. Pressthe Bit Roll softkey to select a bit in data.
b. Press the Bit Value softkey to set the value of the selected bit.
Set the value of all bits:
a. Pressthe All Same softkey to set the value of all bits.

Sahaand Settings | Explanation
Menu
0 High voltage level
Bit Value 1 Low voltage level
X Dondt care the voltage |e

Table 3 Menu Explanations of the SPI Bit value

8. Pressthe Next Page softkey.
9. Press the Bit Order softkey to set the bit order (MSB or LSB).
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SPI Serial Decode

After completing th e setup of SPI signal and trigger, we will decode SPI signals.
Operation steps as follows.

1. Press \Shiftl and \Print\? Decode . Select one of the options from the  Decode 1

and Decode 2.

Press the Configur e to set the bit stream format and bits (4 -32 bits)

Press the Display and select On to display the result of decoding

Press the Configure to set bit order and data length

Press the List to enter the LISTfunction menu.
Press the Display and choose the same options as the first step.
Press the Scroll and turn the Universal Knob to view all frames .
Press the Lines and set the number of lines by  Universal Knob . The range
of the linesis1to 7.
Users can export the result list of the package to the external U SB storage
device in csv format (only when the USB flash disk is detected). Saving
the data (*.csv) is similar to the operation of setup files, see the section
"External save and recall " for details .

6. Pressthe Format to change the character encoding format of the decoding &
result.

7. Press the Copy Setting to enter the COPYfunction menu to synchronize the
corresponding bus configuration and trigger configuration .

8. Press the Tips Info to turn on or off the decoding limit prompt. When the
decoding frame number reaches the maximum, it will pop up "Decoding to
maximum frame number limit  ation! "

a bk wn

Interpreting SPI Decode

The frames of decoding result:

The data values are displayed in frames and are shown in white. Support
4~96 bit data display.

MISOf t he decoding r ednySlave-Odt i Maisn e.r
MOSIft he decodi ng r e<ut]Slaveelfn dd Maisntee.r

E Indicates there is not enough space on the di splay to show the complete
content of a frame, and some content is hidden.

B
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Decode
Decode 1

NextPage
Page 1/3

Signal Configure

Figure 48 SPI Decode Bus Display

The lists of decoding result:

Time § the horizontal displacement between current frame and trigger
position.

MISOf thedecodi ng r esultin Slavé-OdMd st ene.
MOSIft he decodi ng r e<=ut]Slaveelfn dd Maisntee.r

B

SPI Tirme MISO MoEI
z G4.9840us Oz 7?4 Oz ?4C
3 204.950us 0x454E 0x454E
4 324 .944us 0x545F 0x545F
= 44491005 Ox0000 Ox0000
& 564 . 964us 0x0250 0x0250
i

Figure 49 SPI Decode List Display
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UART Trigger and Serial Decode

Please in or d er Setdp fod UARTSi g n a IdYJART Triggerd and d UART
Serial Decoded t o trigger and decode the signal s.

Setup for UART Signals

Press the Mand button to enter the DECODEunction menu.

Press the Decode softkey and select the desired slot (Decode 1 or Decode 2).
Press the Protocol softkey and then select UARTby turning Universal Knob .
Press the Signal softkey to enter the SIGNALmenu as below shows.

Threshold ‘ TX || _ Threshold +—

PowobdE

1.60V , CH2 _ 1.60V
Figure 50 UART SIGNAL Menu
5. SetRX:

a. Pressthe RXto select the channel that is connected to the ~ RXsignal.

b. Pressthe first Threshold key to set the RXs i g s threstiold voltage level
by Universal Knob . The threshold voltage level is for decoding, and it will
be regard as the trigger voltage level when set the trigger type to serial.

6. SetTX:

a. Pressthe TXto select the channel that is connected to the  TXsignal.

b. Press the second Threshold key to set the TXs i g 13 thlegbold voltage
level by Universal Knob . The threshold voltage level is for decoding, and
it will be regard as the trigger voltage level when set the tr igger type to
serial.

7. Pressthe softkey to return previous menu.
8. Press the Configure softkey to enter BUS CONFIGnenu.

Baud Custom Data Length | Parity Check | NextPage
custom 20000000 8 Mark Page 1/2

Stop Bit Idle Level Bit Order : NextPage

2 High LSB

Figure 51 BUS CONFIG Menu
9. Pressthe Baud softkey to set baud rate.
The baud rate can be set as predefined value.
If the desired baud rate is not listed, press the Baud and select custom
option , press the Custom and turn the Universal Knob to set the desired
baud rate.
10. Pressthe Data Length softkey and set byte bits (5 -8) by Universal Knob .
11. Pressthe Parity Check softkey to set the type of parity check ( Even, Odd, Mark,
Space or None).

Page 2/2

5
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12.
13.
14.
15.

Press the Stop Bit softkey to set the length of stop bit (1, 1.5 or 2 bits).

Press the Next Page softkey.

Press the Bit Order softkey to select the bit order

(LSBor MSB).

Pressthe Idle Level softkey to set the idle level (  LOWor HIGH).

USIGLENT®
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UART Trigger

This part shows a brief introduction and description for the operation of the UART
trigger.

1. Pressthe [Trigger Setup|button to enter the TRIGGERunction menu.

2. Pressthe Type and selec t Serial.

3. Pressthe Protocol and select UART.

4. Pressthe Trigger Setting softkey to enter UART TRIG SEmenu .

Source Type ‘ Condition ‘
RX

Start |
Figure 52 UART TRIG SET Menu
5. Press the Source Type softkey to select the source of trigger (RX or TX).
6. Press the Conditi on softkey and set up the desired trigger condition:
Start § the oscilloscope will be trigger ed at the position of start bit.
Stop f the oscilloscope will be trigger ed at the position of stop bits.
Data £ the oscilloscope will be triggered when a byte is found equal to
(greater or less than) the specified data.
a. Press the Compare Type softkey and choose an equality qualifier (>,
<or =).
b. Pressthe Value softkey to setd a tsaalue. Datad value is in range of
0x00 to Oxff.
ERRORY if the parity check has bee n set, and the bit of parity check is
error, the oscilloscope will be triggered.
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UART Serial Decode

After completing the setup of UART signal and trigger, we will decode UART
signals. Operation steps as follows.

1. Press |Shift| and \Print\‘_‘ Decode. Select one of the options from the Decode 1
and Decode 2.
2. Pressthe Display and select On to display the result of decoding
3. Press the Configure to set the baud rate, data length, parity check, stop bit,
i dl e l evel and bi t Setop fbre UART Hgndlsedr ttoo
parameters .
4. Pressthe Listto enter the LISTfunction menu.
Press the Display and choose the same options as the first step.
Press the Scroll and turn the Universal Knob to view all frames .
Press the Lines and set the number o flines by Universal Knob . The range
of the linesis1to 7.
Users can export the result list of the package to the external U SB storage
device in csv format (only when the USB flash disk is detected). Saving
the data (*.csv) is similar to the operation of setup files, see the section
"External save and recall " for details .
5. Pressthe Format to change the character encoding format of the decoding &
result.
6. Press the Copy Setting to enter the COPYfunction menu to synchronize the
corresponding bus configuration and trigger configuration
7. Press the Tips Info to turn on or off the decoding limit prompt. When the
decoding frame number reaches the maximum, it will pop up "Decoding to
maximum frame number limit  ation! "

Interpreting UART De code

The frame s of decoding result :

RXF the decoding result of the data received.

TX§ the decoding result of the data transmitted.

E Indicates there is not enough space on the display to show the complete
content of a frame, and some content is hidden.

5

| Type 4| Protocol

i [ Trigge
Serial | UART Signal ad
Figure 53 UART Decode Bus Display
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The lists of decoding result:

Timef the horizontal displacement between current frame and trigger
position.

RX§ the receiving channel

TX§ the transmitting channel .

RX Errf Parity error or unknown error in the data received.

TX Brf Parity error or unknown error in the data transmitted.

B

UART Time v R R Err T Tw Err
2 -24.1920us %53
3 A5 .43600s Dx49
4 65.43600s =49
5 154.975us 0x47
£ 154.9750s =47
7 244, 575us Qe Z Parity Err

Figure 54 UART Decode List Display
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CAN Trigger and Serial Decode

Please in or d e r Setup fordCAN Signalsd , GAN Trigger d and d CAN Serial
Decoded t o trigger and decode the signal s.

Setup for CAN Signals

1. Pressthe Mand button to enter the DECODEunction menu.
2. Pressthe Decode softkey and select the desired slot (Decode 1 or Decode 2).
3. Pressthe Protocol softkey and then select CANby turning Universal Knob .
4. Pressthe Signal softkey to enter the SIGNALmenu as below shows.
Source Threshold
CH1 0.00V )
Figure 55CAN SIGNALMenu

a. Press the Source softkey to select the channel that is connected to the
CAN signal.

b. Pressthe Threshold key to set the CAN s i g 13 thresthold voltage level by
Universal Knob . The threshold voltage level is for decoding, and it will  be
regard as the trigger voltage level when set the trigger type to serial.

5. Press the Configure softkey to enter the BUS GNFIGmenu.

6. Pressthe Baud to set baud rate by Universal Knob .
The baud rate can be set as predefined value (from 5kb/s to 1Mb/s) or
custom value (from 5k b/s to 1Mb/s).
If the desired baud rate is not listed, press Baud and select custom
option , press th e Custom and turn the Universal Knob to set the desired
baud rate.
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CAN Trigger

This part will provide a brief introduction and description for the operation of the
CAN trigger.

Trigger Conditions

Startf the oscilloscope will be triggered at the  start bit of a frame.

Remote f the oscilloscope will be triggered by a remote frame with specified
ID.

ID T the oscilloscope will be triggered by a frame with specified ID .
ID+DATA the oscilloscope will be triggered by data frame that have
specified ID and dat a.

Error § the oscilloscope will be triggered by an error frame.

Operation Steps

a s b ke

Press the ﬁrigger Setup|to enter the TRIGGERunction menu.

Press the Type and select Serial.

Press the Protocol and select CAN.

Press the Trigger Setting to enter the CANTRIG SETnenu.

Press the Condition and select the trigger condition by Universal Knob :

If you selectthe REMOTEand ID condition:

a. Pressthe ID Bits to set the length of ID ( 11bits or 29 bits ).

b. Pressthe Curr ID Byte and use the Universal Knob to select the byte
that you want to set .

c. Pressthe IDand setthe ID & value by the Universal Knob .

(Tips: In order to make i t convenient for the opera tion, ID is split into

several bytes. For example, if the ID & length is 11 bits, it will be split into

two bytes, a byte includes 8 bits. If d 1st byted is selected, only the 8

least significant bits can be changed.)

If you select the ID+DATAcondition:

a. Pressthe ID bits softkey to select the IDds length ( 11 or 29 bits ).

b. Pressthe Curr ID Byte softkey and use Universal Knob to select the
byte that you want to modify

c. Pressthe ID softkey and set the ID & value by Universal Knob .

d. Pressthe Data softkey and set the value of the first byte by Universal
Knob.
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CAN Serial Decode

After completing the setup of can signal and tr  igger, we will decode CAN signals.
Operation steps as follows.

1. Press |Shift| and \Print\‘_‘ Decode . Select one of the options from the  Decode 1
and Decode 2.
2. Pressthe Display and select On to display the result of decoding
Press the Configure to set the baud rate.
4. Pressthe List to enter the LISTfunction menu.
Press the Display and choose the same options as the first step.
Press the Scroll and turn the Universal Knob to view all frames .
Press the Lines and set the number of lines by  Universal Knob . The range
of the linesis1to 7.
Users can export the result list of the package to the extern  al USB storage
device in csv format (only when the USB flash disk is detected). Saving
the data (*.csv) is similar to the operation of setup files, see the section
"External save and recall " for details .
5. Pressthe Format to change the character encoding format of the decoding &
result.
6. Press the Copy Setting to enter the COPYfunction menu to synchronize the
corresponding bus configuration and trigger configuration
7. Press the Tips Info to turn on or off the decoding limit prompt. Wh en the
decoding frame number reaches the maximum, it will pop up "Decoding t o
maximum frame number limitation!"

w

Interpreting CAN Decode.

The frame of decoding result

Arbitration field is displayed in frame

Control field is displayed in frame

Data field is displayed in frame

CRC field is displayed in frame

E Indicates there is not enough space on the display to show complete

content of a frame and some content is hidden
JEE | = D=k D=0 D=0 DO=0<D=¥D=0<D=0 D=0

NextPage

Signal Configure Page 173

[ Decode ‘ Protocol

CAN
Figure 56 CAN Decode Bus Display

Decode 1
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The list of decoding r esult:

5

Timef the horizontal displacement between current frame and trigger
position.

Type £ the type of frames, d Dd represents data frame, d Rd represents
remote frame.

ID £ the id of frames, the oscilloscope can  automatically detect the length
of frame & id (11 bits or 27 bits).

Length § the length of data field.

Data f the value of data field.

CRCF the value of CRC (Cyclic Redundancy Check ) field.

ACKF Acknowledgment bit.

Z AR Time Tvpe e} Length v Data CRC WCK

-9.05500us | Ext 0x07319F51 | Oxw0E |0x53 49 47 4C 45 4E 54 5F 07541 |yves

990.946us | Ext 0x07519F51 | 0x05 [0x53

Figure 57 CAN Decode List Displa
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LIN Trigge r and Serial Decode

Pl ease take
Serial Decoded t o

Setup for LIN Signals

and

t toetup for dIN Signadsfd , JL&N Triggerd and LIN
trigger

decode the signal s.

There are two steps of setting the LIN signal, connecting the signal to
oscilloscope, and specifying each input signal's parameters

1
2
3.
4

5.

© N

Press the m and button to enter the DECODE function menu.

Press the Decode softkey and select the desired slot ( Decode 1 or Decode 2).
Press the Protocol softkey and then select LIN by turning Universal Knob.
Press the Signal softkey to enter the SIGNALmenu as below shows.

Source Threshold
CH1 0.00V

Figure 58 LIN SIGNALMenu

)

Press the Source softkey to select the channel that is connected to the LIN

signal.

Press the Threshold softkey and setthe LINsignal dos t hreshol d
Universal Knob . The threshold voltage level is for decoding, and it will be
regard as the tri?ger voltage level when set the trigger type to serial.

Press the

softkey to return previous menu.

Press the Configure softkey to enter the BUS CONFIGnenu.
Press the Baud softkey to set baud rate.

The baud rate can be set as predefined
If the desired baud rate is not listed,

value.
select Custom option , press the

Custom and turn the Universal Knob to set the desired baud rate.

USIGLENT®

110

WWW.SIGLENT.C®I

vol tage



SHS800X&SHS1000X User Manual

LIN Trigger

This part will provide a brief introduction and description for the operation of the
LIN trigger.

Trigger Conditions

Break £ the oscilloscope will be triggered at the position of break field &
break delimiter.

ID (Frame ID) £ the oscillosco pe will be triggered at the position of identifier
field & stop bit, if the value of a frame & ID is equal to specified value.

(Note: If the data & value is OxXX, any data value will be matched)

ID + Data (Frame ID and Data) § the oscilloscope triggers whe n a frame with
an ID and data equal to the selected values is detected. Use the Universal
Knob to select the value for the ID, Datal and Data2.

a. The ID& value is the same as set value.

b. If you have set either Datal @& or Data2 & value, and the signal has a d ata
is the same as that value. If you have set both Datal & and Data2 d& value,
the signal should has two consecutive data, the first data & value is Datal,
second data value is Data2.

(Note: If the data d value is OxXX, any data value will be matched)

Data Error f the oscilloscope will be trigger ed when errors (ID check,
checksum, and sync byte field errors ) are detected.

Operation Steps

a s owd ke

Press the [Trigger Setup|button to enter the TRIGGERunction menu.
Press the Type and select Serial.
Press the Protocol and select 12C.
Press the Trigger Setting softkey to enter LIN TRIG SEThenu.
Press the Condition and select the trigger condition by Universal Knob :
If you select ID condition :
a. Pressthe ID softkey and set its value by turning the  Universal Knob .
If you select ID+DATA condition :
a. Pressthe ID softkey and set its value by turning the  Universal Knob .
b. Press the DATA1 softkey and set its value by turning the  Universal
Knob.
c. Press the DATAZ2 softkey and set its value by turning the  Universal
Knob.
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LIN Serial De code

After completing the setup of  LIN signal and trigger, we will decode LIN signals.
Operation steps as follows.

w

Press \Shift\ and \Print\_._ Decode . Select one of the options from the  Decode 1
and Decode 2.
Press the Display and select On to display the result of decoding
Press the Configure to set the baud rate.
Press the List to enter the LISTfunction menu.
Press the Display and choose the same options as the first step.
Press the Scroll and turn the Universal Knob to view all frames .
Press the Lines and set the number of lines by  Universal Knob . The range
of the linesis 1to 7.
Users can export the result list of the package to the extern  al USB storage
device in csv format (only when the USB flash disk is detected). Saving
the data (*.csv) is similar to the operation of setup files, see the section
"External save and recall " for details .
Press the Format to change the character encoding format of the decoding &
result.
Press the Copy Setting to enter the COPYfunction menu to synchronize the
corresponding bus configuration and trigger configuration
Press the Tips Info to turn on or off the decoding limit prompt. Wh en the
decoding frame number reaches the maximum, it will pop up "Decoding to
maximum frame number limit  ation! "

Interpreting LIN Decode

The frame of decoding result

B

Protected Identifier Field is displayed in frame

Data Length is displayed in frame

Data Field is displayed in frame.

Checksum Field is displayed in frame.

E Indicates there is not enough space on the display to show complete
content of a frame and some content is hidden
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Decode
Decode 1

NextPage
Page 1/3

Configure

Figure 59 LIN Decode Bus Display

The list of decoding result:

Timef the horizontal displacement between current frame and trigger
position.

IDF the value of frame & Protected Identifier Field.

Data Length f the length of Data Field.

ID Parity £ the two check bits of Protected Identifier Field.

Data f the value of Data Field.

Checksum§ the value of Checksum Field.

5

LIM Time 1D |Data LengthlD Parit hd Data Checksum
2 -1.07519ms[ Ox06 2 0 x5 5F Oxd i
3 -75.1870us | Ox06 2 £} 0:x54 5F Oxd i
B 924.514us | Ox06 Z £} 0x54 SF Oxd 6
5 1.92481ms | Ox06 2 i} 0x54 5F Oxd6
W

Figure 60 LIN Decode List Display

113

f)%SIGlENT@ WWW.SIGLENT.C®I

(e



SHS800X&SHS1000X User Manual

Reference Waveform

The oscilloscope can save the analog channel waveform or math waveform to

the reference waveform positio n in the oscilloscope . Then, a reference waveform
can be displayed and compared against other waveforms. All reference
waveforms can be displayed at a time.

The contents of this chapter:

Save REFWaveform to Internal Memory
Display REF Waveform

Adjust REF Waveform

m m m

Clear REF Waveform
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Save REFWaveform to Internal Memory

Do the following steps to save the REF waveform to internal memory:

1. Press the and button on the front panel to enter the REF

WAVE function menu. Note that when the ti me horizontal format is in X -Y
mode, REF function cannot be enabled.

2. Press the Source softkey; then, turn the  Universal Knob to select the source of
reference channel. The source includes analog channel and math
waveforms.

3. Press the Location softkey; then, turn the Universal Knob to select the
position to save the REF waveform. The source includes analog channel and
math waveforms.

4. Press the Save softkey to save the channel or math waveform to the
appointed location. The vertical scale information and the v ertical offset of
the waveform will be saved at the same time. It will pop out the message
d Saved to internal file REF* d when t he waveform has beer
successfully.

Note: The REF waveforms are non -volatile. The REF waveform can still be
saved after restarts or default operation.

Display REF Waveform

To the following steps to display REF waveform:

1. Press the and button on the front panel to enter the REF

WAVE function menu.

2. Press the Location softkey; then, turn the Universal Knob to select the REF
waveform that you want to display.

3. Press the Display softkey to select On to display the REF wav eform on the
screen. Only saved location can be displayed. @ The oscilloscope can display
all reference waveforms at  the same time.
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Adjust REF Waveform

1. Pl ease r ef display REFWaveformdd above to display the
reference waveform.

2. Pressthe Scale and Position softkey and turn the Universal Knob to adjust the
vertical scale and position of the reference waveform. The vertical scale  and
position information display at the middle of the screen.

The initial values display at the middle of the scre en is the setup when the
reference waveform is saved.

SIGLENT [THigdM:200us! Delay:0.00s f = 999.999Hz [Tk
w

B» REFA: DIV:1.00% POS:0.00¥ 200us

Source Location - || || Display Next Page
CH1 REF A _ | On Page 1/2

Figure 61 Reference Waveform
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Clear REF Waveform
The oscilloscope does not have the dCleard opti
menu. To clear the appointed reference waveform , You can save a new reference

waveform to the same location to cover it. Or follow the ‘Shift‘ + ‘Cursors‘ . Recall
Type and select Security Erase to clear the stored waveform
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Math

The oscilloscope supports many math operations between analog channels

including addition (+), subtraction ( -), multiplication (*), division (/), FFT,

di fferenti al (d/ dt), i n tThegresdting nfath davefogrmis quar e r oo
di splayed in white and | abeled with dMd. You ca

The contents of this chapter:
E  Units for Math Waveforms

E Math Operators

Note: if the analog channel or the math function is cut off (waveforms do not
display on the screen completely), the resulting math wi Il also be cut off.
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Units for Math Waveforms

Use the channel function menu toVdedrAdde uni-t
The oscilloscope math operation includes units as below:

Math Operation Unit

Addition ( +)or subtraction ( -) V, A

multiplication (*) V2,A20rW

division (/) None, V*AM-1 or VA-1*A

FFT dBVrms, Vrms, dBm, dBArms, Arms
differential (d/dt) V*SAh-1 or A*Sh-1

i ntegr al (Wdt) Wb, C

square root ( ) V1/20rA 1/2
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Math Operators

The oscilloscope supports math count  operation (Addition, subtraction,
multiplication, division), FFT ( Fourier transform ) operation and math function
operation (differential, integral, square root).

Addition or Subtraction

Math operators perform arithmetic operations add or subtract operat ion on any
two analog input channels. When you select add  ition or subtract ion, the Source A
and Source B values are added or subtracted point by point, and the result is
displayed.

1. Press the and button on the front panel to  enter the MATH

function menu.

2. Press the Source A and Source B softkey respectively, and then turn the
Universal Knob to select the source for math operation. Addition or
Subtraction can be applied between  analog channels.

3. Press the Operat or softkey and then turn the  Univer sal Knob to select + or - to
make addition or subtraction operation. The resulting math waveform is
di splayed in white and | abeled with dMd.
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SIGLENT TfigidiM: 200usi Delay:0.00s f = 999.998Hz [Tk
v

| _ Position | Next Page
-2.08V | Page 1/2
Figure 62 C1+C2 Waveform
4. If you want to invert the math waveform, press the Invert butt on and set the

option to On to invert the display of the math waveform.
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Multiplication and Division

Math operators perform arithmetic operations multiplication or division
operation on any two analog input channels. When you select multiplication or
division, the Source A and Source B values are multipli ed or divided point by
point and the result is displayed.

1. Press the and button on the front panel to  enter the MATH

function menu.

2. Press the Source A and Source B softkey respectively, and then turn the
Universal Knob to select the source for math operation. Multiplication or
Division can be applied between analog channels.

3. Press the Operat or softkey and then turn the  Universal Knob to select * or / to
make multiplication or division  operati on. The resulting math waveform is
di splayed in white and | abeled with dMd.

SIGLENT TfigidiM: 200usi Delay:0.00s f = 999.994Hz [Tk
v

JH1TCHZ DIY: 20042

| Operator +| Source A Source B Next Page
i CH1 CH2 Page 1/2

Figure 63 C1*C2 Waveform
4. If you want to invert the math waveform, press the Invert button and set the

option to On to invert the display of the math wav ~ eform.
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FFT Operation

FFT is used to compute the fast Fourier transf orm using analog input channels
FFT takes the digitized time record of the specified source and transforms it to the
frequency domain. When the FFT function is selected, the FFT spectrum is plotted
on the oscilloscope display as magnitude in dBV versus frequency. The readout

for the horizontal axis changes from time to frequency (Hertz) and the vertical
readout changes from Vto dB.

FFT operation can facilitate the following works:
E Measure harmonic components and distortion in the device under test

E Measure the characteristics of the noise in DC power

E Analyze vibration

To display a FFT waveform:

1. Press the and button on the front panel to open the MATH
function menu.

2. Pressthe Operat or softkey and then turn the  Universal Knob to select FFT The
resulting math waveform is displayed in white

Operator | Source . : Next Page
FFT CH1 Sl el Page 172

Horizontal Tools
Figure 64 FFT Menu

3. Press the Source softkey, and then turn the Universal Knob to select the
source to do FFT operation. Analo g channels can be used as the source.
4. Press the Config softkey to enter CONFIGmenu.

Maximum points Window Display Next Page
1M Hanning AN BIET Split Screen Page 1/2

Mode -:l Next Page

Normal Page 2/2

Figure 65 FFT CONFIG Menu
Press the Maximum points softkey, and then turn the  Universal Knob to
select the Maximum points .
Press the Window softkey, and then turn the  Universal Knob to select an
appropriate window.
Spectral leakage can be considerably decreased when a window
function is used. The oscilloscope provides five window s (Rectangle,
Blackman, Hanning , Hamming and Flattop) which have different
characteristics and are applicable to measure different waveforms. You
need to select the window function according to different waveforms
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and their characteristics. Please read the table below carefully to make
an appropriate option according to the input signal.

Window Applications and Characteristics

These are normally used when the signal is transient
(completely contained in the time -domain window) or known
Rectangle to have a fundamental frequency compone nt that is an
integer multiple of the fundamental frequency of the window.
Signals other than these types will show varying amounts of
spectral leakage and scallop loss, which can be corrected by
selecting another type of window

Hanning These reduce leak age and improve amplitude accuracy.
However, frequency resolution is also reduced.

Hamming These reduce leakage and improve amplitude accuracy.
However, frequency resolution is also reduced.

Flat Top This window provides excellent amplitude accuracy with
moderate reduction of leakage, but with reduced frequency
resolution.

Blackman It reduces the leakage to a minimum, but with reduced

frequency resolution.

., Press the Auto Set softkey to automatically set the appropriate
parameters for the FFTmeasurement .

., Press the Display softkey to select Split Screen, Full Screen or Exclusive
display mode.
Split Screen: Time domain waveform and frequency domain waveform
are displayed separately. The time domain waveform is on the upper
half screen, while the frequency = domain waveform is located within the
lower half of the display. In Split mode, if Zoom is enabled, the zoom
waveform and the frequency domain waveform are displayed on the
lower half screen together
Full Screen: Time-domain waveform and frequency -domain waveform
are displayed together
Exclusive: Only the frequency -domain waveform is displayed
Press the Mode softkey to select Normal , Max-Hold or Average . When
you select Average, itis necessary to set the average times.

5. Press the Vertical softkey to ent er VERTICALmenu.

Scale Ref Level || || ExtLoad
20.0dB/ 17.0dBm | |© 500 pam

Figure 66 VERTICALMenu

., Press the Scale softkey, and then turn the  Universal Knob to select the
desired vertical FFTscale

., Press the Ref Level softkey, and then turn the  Universal Knob to select the
desired vertical FFT offset.

. Press the Unit softkey to select the unit of vertical axis. The vertical axis
units can be dBVrms, dBm, Vrms or dBArms, Arms, which use a
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logarithmic scale or a linear scale to display vertical amplitude
respectively.
Press the Ext Lode softkey and then turn the Universal Knob to select the
external load value.

6. Press the Horizontal softkey to enter HORIZONTALmMenu.

| Center | Span

2.000MHz | 50.00MHz/
Figure 67 HORIZONTALMenu

Press the Center softkey, and then turn the Universal Knob to select the
desired center frequency.
Press the Span softkey, and then turn the Universal Knob to select the
desired span frequency.

7. Press the Tools softkey to enter TOOLS menu. Press Type softkey to select the

type of tools. The type of the tools can be Peaks, Markers, or Off.

Peaks: Automatically mark the peak of the current FFT waveform according to
the search configuration
" Type Show Table | Show Frequency Sort By Next Page
| Peaks Off Off Amplitude Page 1/2
' : Next Page
‘Search Conf|g| ) Page 277
Figure 68 FFT Peaks Menu
Press the Show Table softkey to display a table of peak , and press Show
Frequency softkey to display the frequency value of the peak. Press the
Sort By softkey continuously to set the table sorting by Amplitude or
Frequency.
Press the Search Config softkey to set search configuration .

| _Threshold | _ Excursion
-147dBm | 20.0dB

Figure 69 SEARCHMVenu

a. Press the Threshold softkey and turn the Universal knob to set the
minimum peak amplitude. Only peak s larger than the peak limit can
be judged as peaks.

b. Press the Excursion softkey and turn the Universal knob to set the
difference between the peak value and the minimum Amplitude on
both sides . Only when the difference is greater than the peak value
of pe ak offset can the peak value be determined.

Markers: Customize the marker locations on the FFT waveform based on
search configuration.
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[ Type l : Markers Next Page
Markers Marker Contrel Search Config on Peaks Page 173

‘ Markers Show Table | Show Frequency| Show Delta Next Page

on Harmonics Off Off Off Page 2/3
+— Next Page
Page 3/3
Figure 70 FFT Markers Menu
Press Marker s Control softkey to enter MARKERMenu.

Marker Show Marker _Frequency Next Page
‘ No.1 On 8423MHz | NextPeak | o1

Next Amplitude i r.‘Il:’ea eP g? 29

Figure 71 Marker Control Menu

a. Press the Marker softkey continuously to  select the mark er number
from NO.1~NO.8

b. Press the Show Marker softkey continuously to turn on or off the
selected mark.

c. Press the Frequency softkey to set the frequency val ue of the
selected marker.

d. Press the Next Peak softkey to move the selected mark to the next
peak. And press the Next Amplitude softkey to move the selected
marker to the next peak with lower amplitude.(Up to 20 peaks are
supported)

Press the Search Config softkey to enter the SEARCHmenu. Similar to the

Search Config for peaks.

Press the Markers on Peaks softkey to set the marker s on peaks, and

press the Marker s on Harmonic s softkey to set the marker s on harmonic s.

Press the Show Table softkey to show the amplitude of the marker s;

press the Show Frequency softkey to show the frequency value of the

marker s, and press the Show Delta softkey to show the delta amplitude

between markers .

The following figure shows the FFT waveform displayed on the split screen and
the peak tool is turned on:
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SIGLENT [Tfig@iM:20.0usi Delay:0.00s f = 99.9998kHz [11k
v 2021-07-30 14:16:54

T B O I e B s B s B s s s o T o O B R

- e e e e e e e e e b e e e b e b e e e e e e e

-1 190MHz 1.3 18MHz Fa 1.00:GEa/s 3 810MHz
24 AdErm E Cure 131072 phs .. 24 A HEm
44dBm ) ) ¥ 3 4 11— ¢ p— -D- ’ ﬂf 7.B3kH: - 44 Bm

15 6B | | Tf T4 | 151608

" | -

-35 Gabm &EcdEm

-55 BdBm \l( -|l|'J ThrI \111“ r‘*u‘l 1’ 'f|'ulJ i ll"‘"ll J J ":,.ﬂdBm

75 4B L R G

Type | Show Table ||Show Fr Sort By Next Page
Peaks _ Off _ 0 litude Page 1/2

Figure 72 FFT Waveform

/NOIGZ \

. Signals with DC components or deviation would cause error or deviation of
the FFT waveform components. To reduce the DC components, set the
Channel Coupling to AC.

., Toreduce the random noise and aliasing frequency ¢ =~ omponents of repetitive
or single pulse, set the Acquisition of the oscilloscope to Average.

- /

To measure FFT waveform:

To make cursor measurements, press the button , and then press the

Mode softkey to select On to turn the cursors, Use the X1 and X2 cursors to

measure frequency valuesand thedi f f er ence between two frequenc
Use the Y1 and Y2 cursors to measure amplitude in dB and difference in

amplitude (&Y).

You can find the frequency value at the first occurrence of the waveform

maximum by using the X at Max Y measurement.

[ Note : please refer to the cursors chapter to obtain the method of using cursors. ]
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Math Function Operation

The oscilloscope supports math function operation including differential (d/dt),
integral (Wdt) @pd square root (

Differentiate

d/dt (differentiate) calculates the discrete time derivative of the selected source.

y (i+dx) Y y()

di= dx

Where:
. d = differential waveform

y =voltage value of data point
, i=data point index

dx = point - to- point time diffe rence
The dx option under d/dt math function operation menu indicates data points
The minimum value is 4, and the unit is points
SIGLENT TrigeiM:5.00ms/ Delay:U.OU; f =50.0004Hz [1nj

I I I

o> MATH d(CHTY I DIv:31.3MY"s -1 POS.0.00%" .M . | 4

Scale Position
31.3MV*s™1/| - 0.00V 51
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Figure 73 Difference Function Operation
You can use differentiate to measure the instantaneous sl ope of a waveform. For
example, the slew rate of an operational amplifier may be measured using the
differentiate function

Note: Because differentiation is very sensitive to noise, it is helpful to set
acquisition mode to Averag e.
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Integrate

dt (integrate) calculates the integral of the selected source. You can use integrate
to calculate the energy of a pulse in volt - seconds or measure the area under a
waveform.

dt plots the integral of the source using the "Trapezoidal Rule". The equation is:

n
l n= CO + Dta Yi
i=0
Where:
| = integrated waveform
dst = -poe pomtttime difference
y =channel 1, 2, 3, or 4 data points
Co = arbitrary constant
i = data point index

The integrate operator provides an  Offset softkey that lets you enter a DC offset
correction factor for the input signal. Small DC off set in the integrate function
input (or even small oscilloscope calibration errors) can cause the integrate
function output to "ramp" up or down. This DC offset correction lets you level the
integrate waveform.
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SIGLENT[figdM:500usf Delay:0.00s f = 999.999Hz [1nmh
v 2021-07-30 14:29:49
—— —— —— — —— —

Operator Source .|| . Offset ‘ Gate Next Page
[dit CHA1 _ 0.00V Page 1/2

Figure 74 Integra | without Offset

SIGLENT THig@M:500us! Delay:0.00s f = 999.999Hz [1Ih
h 20210730 14:29:08
—— —— — —— —— ——
MY ATH Inter 11 DI, POS:0. b ‘

Operator Source +|[ . Offset |
[dt CH1 | 800mV

Figure 75 Integral with Offset

132

f)%SIGlENT@ WWW.SIGLENT.C®I

(e



SHS800X&SHS1000X User Manual

Square Root

Square root ( /) calculates the square root of the selected source.

Where the transform is undefined for a particular input, holes (zero value S)
appear in the function output.
SIGLENT THigdM:500us! Delay:0.00s f = 999.997Hz [k

v 2021-07-30 14:30:42

M}HMATH \UA Dvg(v PO MO0y \/ \/} l| ‘

| Operator +| Source Scale Position
N _ CH1 2.00V"/2f 0.00V"/2

Figure 76 Square Root
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cursors

Cursors are horizontal and vertical markers that indicate X - axis values and Y -
axis values on a selected waveform source. You can use cursors to make custom
volta ge, time measurements on oscilloscope signals.

X Cursors

X cursors are vertical dashed lines that adjust horizontally and can be used to
measure time (when the source is FFT waveform, X cursors measure frequency)

X1 cursor is the left (default position ) vertical dotted line; it can be moved to any
place of the screen.

X2 cursor is the right (default position) vertical dotted line; it can be moved to any
place of the screen.

Use the Universal Knob to set the X1 and X2 cursor values and the values are
displayed in the cursors box in the upper -left corner of the screen along with the
difference between X1and X2 ( | T)and1/| T.

When set cursor type to X 2-X1, use Universal Knob will move the X1 and X2
cursors together. The value under the menu option is the difference between the
X1 and X2 cursors.

Y Cursors

Y cursors are horizontal dotted lines that adjust vertic ally and can be used to
measure voltage (V) or current (A). When the cursors source is the math function,
the unit will match the math function.

Y1 cursor is the top (default position) horizontal dotted line; it can be moved to
any vertical place of the s creen.

Y2 cursor is the down (default position) horizontal dotted line; it can be moved to
any vertical place of the screen.
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Use the Universal Knob to set the Y1 and Y2 cursor values and the values are
displayed in the cursors box in the top left corne  r of the screen along with the
difference between Yl and Y2 ( | Y).

When set cursor type to Y 2-Y1, use Universal Knob will move the Y1 and Y2
cursors together. The value under the menu option is the difference between the
Y1 and Y2 cursors.
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Make Cursor Measurements

1. Press the button on the front panel to  enter the CURSOR function
menu.

2. Pressthe Mode softkey and set the cursors mode to Manual or Track.

3. Press the Source softkey, and then use the Universal Knob to select the
desired source. Only analog channels , math waveforms and reference
waveforms that are displayed are available for cursors.

4. Press the X Ref and Y Ref softkey to set the reference of X cursors and Y

cursors.
Position : when the horizontal/vertical scale is changed, the X/Y cursors
remain fixed to the grid position on the display.
Delay/Offset : when the horizontal/vertical is changed, the value of X/Y

cursors remain fixed.
5. To make cursor measurements:
To measure the horizontal time, use the  Universal Knob to move the X1
and X2 cursors to desired place. If nec essary, set the cursor type to X2-X1,
move X1 and X2 cursors together.
To measure vertical voltage or current, use the  Universal Knob to move
the Y1 and Y2 cursors to desired place. If necessary, set the cursor type to
d Y2-Yld , nmeoYi and Y2 cursors together.
To adjust the transparence of the cursors message box, press the
|Disp|aylPersisﬂ button and go to the second page, press the
Transparence (20% to 80%) softkey and then turn the Universal Knob to
adjust the transparence to the  desired value.

B

Cursor examples :
Use cursors to measure pulse width :
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SIGLENT [TigidimM: 200us! Delay:0.00s f = 999.999Hz [11T}
AX=Dous | v 20210730 15:20:16
14K = 3.378kHz |
X2 = -704us :

i = —E‘I.DEIEIms I ‘
.__| — —

(14

y

Source Type Next Page
CH1 X Page 1/2

Figure 77 Measure Pulse Width
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Measure

The oscilloscope provides measurements of 38 waveform parameters and the
statistics. It contains voltage, time and del  ay parameters.

Voltage and time parameters are under Type option. The results of the last f our
selected measurements are displayed at the bottom of screen and above the
menu. Delay parameters are under the  All Measure submenu. Set the Delay
option to Ont o display all the delay parameters.

The contents of this chapter:
E Type of measurement
Add measurement
Clear measurement

All measurement

m m m T

Gate measurement
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Type of Measurement

Voltage Measurements

Voltage measurements include 17 kinds of voltage paramet er measurements.

MaEximum - - —- - e e

e T - Base

Figure 78 Voltage Measurements

Peak-Peak: Difference between maximum and minimum data values

Maximum : Highest value in input waveform

Minimum : Lowest value in input waveform

Amp litude : Difference betweent op and base in a bimodal signal,  or between
max and min in a unimodal signal

5. Top: Value of most probable higher state in a bimodal waveform

6. Base: Value of most probable lower state in a bimodal waveform

7. Mean: Average of all data values
8

9

NS .

Cycle mean: Average of data values in the first cycle.
. Stdev: Standard deviation of all data values

10. Cycle Stdev: Standard deviation of all data values in the first cycle

11. Rms: Root mean square of all data values

12. Cycle RMS: Root mean square of all data values in the first cycle.

13. Overshoot: Overshoot is distortion that follows a major edge transition
expressed as a percentage of Amplitude. ROV means rising edge overshoot
and FOV means falling edge overshoot.

local Maximum — D Top

Rising edge overshoot = Amplitude X100

Base — D local Minimum

Amplitude X100

Falling edge overshoot =
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Owvershoot

local Minimum OverE-hDDl

Figure 79 Overshoot

14. Preshoot: Preshoot is distortion that precedes a major edge transition
expressed as a percentage of Amplitude. The X cursors show which edge is
being measured (edge closest to the trigger reference point).

local Minimum — D Top

Rising edge preshoot = Amplitude X100

Base — D local Minimum

Falling edge preshoot = Amplitude X100

: Preshoot
local Maximum _

Preshoot “local Minimum

Figure 80 Preshoot

15. Level@X the voltage value between the trigger point and the vertical
position of the channel
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Time Measurements

Time measurements include 11 kinds of time parameter measurements.

Rise Time Fall Time

—-I — ’.7 Thresholds
I _--== Upper

1 I
! f————-- Middle

I - ____,-L - Lower
+ Width - Width ——

|+ Perod .

Figure 81 Time Measurements

1. Period: Period for every cyc le in waveform at the 50% level, and positive
slope.

2. Frequency: Frequency for every cycle in waveform at the 50% level ,and

positive slope

+ Width: Width measured at 50% level and positive slope

- Width: Width measured at 50% level and negative slope

Rise Time: Duration of rising edge from 10 -90%.

Fall Time: Duration of falling edge from 90 -10%.

BWid: Time from the first rising edge to the last falling edge, or the first

falling edge to the last rising edge at the 50% crossing

+ Duty: Ratio of posi tive width to period

9. - Duty: Ratio of negative width to period

10. Delayu Time from the trigger to the first transition at the 50% crossing

11. T@lu Time from trigger of each transition at a specific level and slope,
include: Current, Max, Min, Mean, and Std -dev.

No ok

o
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Delay Measurements

Delay measurements measure the time different between arbitrary two channels,
including 10 kinds of delay measurements.

N

Phase: Calculate the phase difference between two edges

FRFR: Time between the first rising edges of the two channels .

FRA: Time from the first rising edge of channel A to the first falling edge of
channel B .

FFFR: Time from the first falling edge of channel A to the first rising edge of
channel B .

FFFF: Time from the first falling edge of channel A to the firs t falling edge of
channel B .

FRLR: Time from the first rising edge of channel A to the last rising edge of
channel B .

FRLF: Time from the first rising edge of channel A to the last falling edge of
channel B .

FALR: Time from the first falling edge of channe | A to the last rising edge of
channel B .

FALF: Time from the first falling edge of channel A to the last falling edge of
channel B .

10. Skeww4 Time of source A edge minus time of nearest source B edge.
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Add Measurement

Perform the steps below and select voltage or time parameters to make
automatic measurement.

1. Press the button on the front panel to  enter the MEASURE function
menu . At the same, the frequency and period are enabled with the current
trigger channel, the statistics also was enabled.

2. Press the Source softkey, and then use the Universal Knob to select the
desired channel. Only analo g channels that are displayed are availabl e for
measurements.

3. To select and display measurement parameters. Press the Type softkey, and
then turn the Universal Knob to select the desired measurement parameter

4. Press the Universal Knob to add the measurement parameter , the
parameters and value will be shown above the menu, and the statistics
status will update.

5. Toturn off the statistic function , press the Statistics softkey to select Off.

The measurement display area can display 4 measurement parameters at most,

which will be arrange d according t o the selecting order. If add the fifth
measurement parameter, it will delete the first measurement.
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SIGLENT TfigdiM: 200usi Delay:0.00s f = 999.999Hz [k
2021-07-30 15:24:42

WFPRE

T .

W +HDuty W -ty

W CH1

of period

Statistics Next Page
Off Page 1/2

Figure 82 Select the Measurement Parameter
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SIGLENT [TFigdiM:200us! Delay:0.00s f = 999.999Hz [1nik
v 202107-30 15:25:54
] I I
14 4
T | te i UFER T tlear ] P ——— |
Fl-Pk1] 412 4. 18% 412 4204 28.893mV 15
Frd[1] 1.00ms 1.00ms 1.00ms 1.00ms 244 B4ps 15
Freg[1] 1.00kHz 1.00kHz 1.00kHz 1.00kHz 244 850Hz 15
+idth[1] 300.00us 300.00us 300.00us 300.00us 4595.589ps 15

Statistics Next Page
On Page 1/2

Figure 83 Added the Measurement

Note: if the parameter does not match the measure condition, it will display as
d * % * * d i
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Clear Measurement

Press the Clear softkey to clear all the measurement parameters that are
displaying on the screen.

All Measure ment

All measure ment could measure all the voltage and time parameters of the
current measurement source and dis  play the results on the screen.

SIGLENT [Tigelm: 200us! Delay:0.00s f = 999.999Hz [}
b 2021-07-30 15:27:04]
2021-07-30 15:27:04
CH1
FPk-Pk = 4.16% hlax = 2.08% Min = -2.08% Ampl = 3.96%
Top = 1.96% Base = -2.00% hiean = -673.39m" Cmean = -805.42m"
Stdev = 1.86% Cstd = 1.81W RMS = 1.98% Crms = 1.98%
FOY = ieiii— FPRE=2.02% RIS =225 RPREE= 2.02% j——
Liggx = 240.00rm
Frd = 1.00ms Freg = 1.00kHz +Width = 300.00us -¥Width = ¥00.00us
Rise = 3.00ns Fall = 3.00ns Buwidth = 1.30ms +Duty = 30.00%
-Duty = 70.00% Delay =-1.00ms Tigal = 1.00ms
(12 4

All Measure Next Page
On Page 2/2

Figure 84 All Parameters Measurement

Do the following steps to make all parameters measurement.

1. Press the Measure| button on the front panel to  enter the MEASURE function
menu .

2. Pressthe All Measu re softkey to select On.
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3. Press the Source softkey to select the measure source .
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Gate Measurement

The SHS800X/SHS1000X support gate measurement and perform the selected
measurement within the upper and lower limits of the gate . Setting the gate will
affect the measurement of all voltage, time, and delay parameters.

PressMeasure|, Gate , On to open the gate measurement.

Press the Gate A to move the position of gate A by the Universal Knob .

Press the Gate B to move the position of gate B by the Universal Knob .

Press the Gate A-B to move the gate A and B positions of the simultaneo usly
by the Universal Knob .

SIGLENT TfigidiM:500usi Delay:0.00s f = 999.999Hz [Tk
v 20210730 15:40:03
'y (B}

A

Measure ltemn Current Mean Min Max std-Dey Count
Plk-Fk[1] 4 12 418 412 &4 20 27 87TmY 97
Frd[1] 1.00ms 1.00ms 1.00ms 1.00rmis 350.19ps 97

Gate A Gate B | '
-500.0us 1.000ms |- Gate A-B ‘

Figure 85 Gate Measurement
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Display

You can set the display type, color, persistence, grid type, waveform intensity,
grid brightness and transparence.

The contents of this chapter:
Display Type

Color Grade
Persistence

Clear Display

Grid Type

Intensity

Grid Brightness

Transparence

m m m m m m m m m

LCD Light
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Display Type

Press the \Display/Persist\ button on the front panel, and then press the Type
softkey to select Vectors or Dots display type.

Vectors: the sample po ints are connected by lines and displayed. Normally,
this mode can provide the most vivid waveform to view the steep edge of the
waveform (such as square waveform).

Dots: display the sample points directly. You can directly view each sample
point and use the cursor to measure the X and Y values of the sample point.

SIGLENT BBV 2.00ns! Delay:0.00s f = 99.9999MHz [}
hd 20210730 15:42:09

Type || Color Grade Persist Next Page
Vectors | Off Off Page 1/3

Figure 86 Vectors Display
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SIGLENT BBEIM:2.00ns! Delay:0.00s f = 99.9999MHz [}
v 20210730 15:42:26

[ Type | Color Grade Persist Next Page
Dots _ Off QOff Page 1/3

Figure 87 Dots Display

Color Grade

Color temperature adopts the change ofe waveforn
of the waveformsd appearing probability. The ¢
waveform appears, the warmer the color is; the smaller the waveform appears,

the colder the color is.

The picture below shows the change of color from cold to warm. Press the

|Disp|ay [Persist | button on the front panel, and then press the Color Grade softkey

and set the option to On to turn on the color temperature function. You can

compare the waveformds color with the picture b
the waveform app ears.

Cold Color » Warm Color
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Figure 88 Color Temperature

Persistence

With persistence, the oscilloscope updates the display with new acquisitions, but
does not immediately erase the results of previous acquisitions. All previous
acquisitions are displayed with reduced intensity. New acquisitions are shown in
their normal color with normal intensity.

Do the following steps to set and clear persistence:

1. Press the |Disp|aylPersist\ button on the front panel to enter the DISPLAY
function menu.

2. Press the Persist softkey; then turn the Universal Knob to select the desires
option.

Off § turn of persistence.

Variable persistence time (1 second, 5 seconds, 10 seconds, 30 seconds )

F select different persistence time, the results of previous acquisitions

are erased after a certain amount of time

Infinite fsel ect d | Rebuitsnaf previbus acquisitions are never

erased. Use infinite persistence to measure noise and jitter, see the

worst -case extremes of varying waveforms, look for timing violations , or

capture events that occur infrequently.

B

5

152

rj-\SIGl_ENTGU WWW.SIGLENT.C®I

(e



SHS800X&SHS1000X User Manual

SIGLENT THigdM:5.00us! Delay:0.00s f = 79.9999kHz [I1k
20210730 15:45:51

AR

[ Type | Color Grade Persist
Vectors | Off Infinite Page 1/3

Clear Persist Next Page

Figure 89 Persist Set to Infinite
3. When the Persist is On, press the Clear Persist softkey to erase the results of
previous a cquisitions from the displa y. The oscilloscope will start to
accumulate acquisitions again.
4. To return to the normal display mode, turn off persist and the previous
acquisitions will be clear at once.

Clear Display

Press the Display lPersist| button on the front panel to enter the DISPLAY function
menu; press the Clear Display softkey to clear all the waveforms displaying on
the screen and acquire and display new waveforms.
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Grid Type

To select grid type

1. Press the |Disp|aylPersist\ button on the front panel t o enter the DISPLAY
function menu.

2. Press the Next Page softkey to go to the second page of the Display function
menu.

3. Press the Grid softkey; and then turn the  Universal Knob to select the desired
grid type. Press the Grid softkey continually can also sele ct the grid type.

3 kinds of grid types are available. Select the grid type according to your really
demand.

-Display 1 2X8 grid type
-Display 2X2 grid type
-Display without grid

Intensity

Do the following steps to adjust waveform intensity:

1. Press the |Disp|aylPersist‘ button on the front panel to enter the DISPLAY
function menu.

2. Press the Next Page softkey to go to the second page of the Display function
menu.

3. Press the Intensity softkey; and then turn the  Universal Knob to select the
desired value. The default value is 50%, and the range is from 0% to 100%.

Increasing the intensity lets you see the maximum amount of noise and
infrequently occurring events. Reducing the intensity can expose more detail in
complex signals as shown in the following figures

Note: Waveform intensity adjustment affects analog chann el waveforms only
(not math waveforms, reference waveforms, digital waveforms, etc.).
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Grid Brightness

Do the following steps to adjust the grid brightness:

1. Press the |Disp|aylPersist\ button on the front panel to enter the DISPLAY
function menu.

2. Press the Next Page softkey to go to the second page of the  Display function
menu.

3. Press the Graticule softkey; and then turn the  Universal Knob to select the
desired value. The default value is  20%, and the range is from 0% to 100%.

Transparence

Transparence can be used to adjust the transparence of the message box of
cursor, measure, Pass/Fail and all pop -up menus to an appropriate value to
observe the date more conveniently.

Under Cursor or Measure or any other menu operation, if want to change the
transparence of the message box, do the following steps:

1. Press the ‘DisplaylPersist‘ button on the front panel to enter the DISPLAY
function menu.

2. Press the Next Page softkey to go to the second page of the Display function
menu.

3. Press the Transparence softkey; and then turn the  Universal Knob to select
the desired va lue. The default value is 80%, and the range is from 20% to
80%.

LCD Light

Do the following steps to adjustthe  LCD Light:

1. Press the ‘DisplaylPersist‘ button on the front panel to enter the DISPLAY
function menu.
2. Press the Next Page softkey to go to the third page of the Display function
155
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menu.
3. Press the LCD Light softkey; and then turn the  Universal Knob to select the
desired value.
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Save and Recall

Oscilloscope setups, waveforms, pictures, and CSV files can be saved to internal
oscilloscope memory or to a USB storage device. The saved setups, waveforms
can be recalled later. The oscilloscope provides an USB Host interface on the side
panel to connect an USB device for external storage.

The contents of this chapter
Save Type

Internal Save and Recall

External Save and Recall

m m m

Disk Management
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Save Type

The oscilloscope supports setups, waveforms, image s and CSV files storage. The
default save type is setups.

1. Setups
I'tds the def aul tthesscitloscapge It sayep ¢he settings of the
oscill oscope in i nternal or xmbdt efronranha t me nTohrey sitnor &

settings can be recalled.

2. Reference

The oscilloscope saves the waveform datain Ad*RER f or mat . Tthe data of
channel is your select channel . At recall, the data will be  displayed on the screen

by REFA or REFB

3. BMP

The oscilloscope saves the screen image in d*. bmpd for ma
file name and saving directory under the same directory using the same file

name. The recall of image is not supported.

4. JPG

Theoscil | oscope saves the jmmdr d®m mamageé&oiuncdh speci
file name and saving directory under the same directory using the same file

name. The recall of image is not supported.

5. PNG

The oscilloscope saves phgde f oad emean sgeciiyatiee i n d* .
file name and saving directory under the same directory using the same file

name. The recall of image is not supported.

6. Binary

The oscilloscope saves BiNe wavmdtor mTihat dat a af . .
channels turned on can be saved in the same file. The recall of binary is not

supported.

7.CSV

The oscilloscope saves the waveform data in d*. CSVd for
contain the waveform data of the displayed analog channels and the main

setting information of the osci  lloscope. The recall of CSV file is not supported.

Set the save type to CSV and set the Param Save option to On or Off to turn on
the parameters storage function.
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8. Matlab

The oscilloscope saves thld Wwavembor mTHat dat a

channels turned on can be saved in the same file. The recall of Matlab file is not
supported.

9. To Default Key
The oscilloscope saves the factory config and use r set config . Then you can select
the default function is the factory config or user set config

10. FileConverter

The mini tool convert s stored binary files to CSV format for viewing with a
spreadsheet program. It supports for file of waveform data ( *.bin), file of sample
logger(*.slg) and file of measure  logger (*.mlg) to convert .

This is ideal when colle cting large datasets. For a waveform frame with deep
memory such as 12 Mpts, to save directly as a CSV file will take long time and will

occupy a | arge amount of memory on a USB

save the data as binary file and  then convert it to CSV file on a computer.
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Internal Save and Recall

In the following part, the internal save and recall method and procedures are
introduced.

U  Save the specified oscilloscope setting to internal memory.

1. Connect the signal to the oscil loscope and obtain stable display.

2. Press and button on the front panel to enter the
SAVE/RECALL function menu.

3. Pressthe Save softkey to enter the SAVE function menu.

4. Press the Type softkey, turn the Universal Knob to select Setups; and
then press the knob to confirm.

5. Press the Press to Save softkey to enter the disk manager, enter the
d locald directory , and press the Press to Save softkey to save the
current setup.

U  Load the specified type of file from internal memory.

If want to recall t he setup after having finished the steps above, please do
the following steps:

1. Pressthe Recall softkey enter the RECALLING function menu.

2. Pressthe Type softkey and then turn the Universal Knob to select Setups;
and then press the knob to confirm.

3. Press the Press to Recall softkey to enter the disk manager, recall the
current setup form the appointed location. After a few seconds, it will
pop-up t he meResalleg file sdccessfully! d

Note : if need to delete a setup file in the memory, please save a new setup to the
same location to overwrite it.

External save and recall

Before using external storage and reca |l, make sure that the USB flash device is
connected correctly. External storage supports all the types of files in save, but in
recall, images and CSVare not supported.
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i

Save the specified type of file

to the external USB flash device.

1. Press the and button on the front panel to enter the

SAVE/RECALL function menu.
2. Press the Save softkey to enter the SAVE menu.

3. Press the Type softkey to select

confirm.

Setups and then press the knob to

4. Press the Pressto Save softkey to enter the disk manage r.

f=18.1234kHz [111}

SIGLENT [THigdM:500usi Delay:113us
W

5

LIM Time

-1.07519ms
-75.18800s
924.813us
1.92481ms

[y [ O PV )

ID  |[Data LengthD Part

U-diskQ/QAS

UP
SHE00001_Decode.csy
SHS00002_Decode.csy
splg0001 _slg

Ciata Checksum

385B
416 B
18.18 MB

CH1 DC 500mVTf

New

Create

Serial

Delete

LIN Sa1.00GSals =
Curr 6.00Mpts

‘ Press to ‘ +—

| Save _

Figure 90 SAVE/RECALL File System

5. Use the Universal Knob to select the desired location. File can be stored
under the root directory or in a certain folder under the root directory of
the USB storage device.

6. After selecting t he save position , press New softkey to turn on th e
interface , as shown in the figure below. Ref er to the d@&scription

a new tddrebtea new filefnare.d d
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SIGLENT [THigdM:500usi Delay:113us f =18.1234kHz [11k
W

U-diskQ/QAS

UP
SHSO0
SHE0
splgOl

| please input a valid file name

5 6 7 8 9

FGHI JKLM

s T U VWX Y Z

CH1 DC 500mvI Serial LIN Sa1.00GSals =T
Curr 6.00Mpts

Directory File ‘ Backspace ‘ PrSeaS\?eto —

Figure 91 File Name Dialogue
7. Press the Press to Save softkey to save the current setup to the external
USB storage device .

U  Load the specified type of file from the external USB storage device.
1. Press the and button on the front panel to enter the
SAVE/RECALL function menu.
Press the Recall softkey to enter the RECALL menu.
Press the Type softkey to select Setups or Reference.
Press the Press to Recall softkey to enter the disk manager .
Turn the Universal Knob to select the file to be recalled, press the  Pressto
Recall softkey to recall the reference waveform or setup .

a kb
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Disk Management

Execute the following operations through the disk management menu:
E Create a New File or Folder
E Delete a File or Folder

E Rename a File or Folder
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Create a New File or Folder

The oscilloscope supports Engli sh input method. The file name or folder name
can contain |letters, number s, underscores and
introduce how to create a file or folder.

Example: create a f iSH®000X TESB| der named d

1. Press the and button on the front to enter the SAVE/RECALL
function menu.

2. Press the Save softkey, and then turn the  Universal Knob to select one of the
type.

3. Press the Press to Save softkey to enter the SAVE/RECAL file system.

4. Press the New softkey to open the interface shown  as the figure below. It
divides into t wo parts: name input area and keyboard area.

Name Input Area Keyboard Area

Please input a valid file name

Name: HS1000X_TEST

0123 45 6 7 89
A BCDEFGHI JKILM

NOPQRGSITUVWXY Z

Figure 92 Input Keyboard
5. To delete the name in the name input area, press the Backspace softkey
continuously to delete the character one by one.

164

G SIG ENT® WWW.SIGLENT.C®I



SHS800X&SHS1000X User Manual

Delete a File or Folder

Press the and button on the front to enter the SAVE/RECALL
function menu.

Press the Save softkey, and then turn the  Universal Knob to select one of the
type.

Press the Press to Save or Press to Recall softkey to en ter the SAVE/RECAL file
system.

Turn the Universal Knob to select the file or folder to be deleted, and then
press the Delete softkey. Then the file or folder will be deleted.

Rename a File or Folder

Only files of the corresponding type format can be ren amed.

1.

Press the and button on the front to enter the SAVE/RECALL
function menu.

Press the Save softkey, and then turn the  Universal Knob to select one of the
type.

Press the Press to Save or Press to Recall softkey to enter the SAVE/RECAL fie
system.

Turn the Universal Knob to select the file or folder to be  rename, and then
press the Rename softkey. For details, see the instructions in "Create a New
File or Folder."
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System Setting

This function modul e suppor-tektedifunciono suchias | os c o p e d!
system status, language, sound, and other advanced settings, such as do self-cal,
update and remote interface configure.

The contents of this chapter:

View System Status

Do Self Cal

Quick-Cal

Sound

Language

Update Firmware and configuration
Do self-Test

Screen Saver

Date/Time

m m m m m m m m m m

Reference Position
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View System Status

Do the following steps to view the system status:

1. Press the |Utility | button on the front to enter the UTILITY function menu.

2. Press the System Status softkey to view the system status of the oscilloscope.
The system status includes the information below:

Startup Times: record the boot -strap times of the oscilloscope.

Software Version: list the current software version of the oscilloscope.

Uboot -OS Version: list the cur rent Uboot and OS version of the

oscilloscope

FPGAVersion: list the current fpga version of the oscilloscope.

Hardware Version: list the current hardware version of the oscilloscope.

Product Type: display the product type of the oscilloscope.

Serial No.: list the serial number of the oscilloscope.

I_lboc

FPG

Figure 93 System Status
3. Press the |F§ button on the front panel to exit.
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Do Self Cal

The self-calibration program can quickly make the oscilloscope reach the best
working state to gett he most precise measurement values. You can perform
self-calibration at any tim e, especially when the environment temperature

chang e is up to or more than 5 we. Ensure that the oscilloscope has been warmed
up or operated for more than 30  minutes before the self-calibration.

Do the following steps to do self -calibration:

1. Disconnect all the input channels.

2. Press the button on the front panel h and then press the Do Self Cal
softkey, and the oscilloscope will pop  -out the message box shown as below:

SIGLENT[Alte M:500us! Delay:0.00s f < 10Hz [k

v 20210730 17:69:12

Do Self Cal‘ Datanlime

Figure 94 Do Self Cal
3. Press the button on the front panel to perform the self  -calibration
program. During the calibration, most of the keys are disabled.
4. When the self -calibration program is finished, it will pop -out the message
d Press Run/Stop keytoexi t d. Pr rbetton on the front panel
to exit the calibration interface
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Quick-Cal

Quick calibration can correct the measurement deviation caused by temperature
to get more accurate measurements

If the ambient temperatu re of your current operating oscilloscope is unstable,
press Utility |, Quick-Cal softkey to select On to enable quick calibration.

Sound

When the sound is enabled, you can hear the sound of the beeper when you
press a function key or a menu softkey or wh  en the prompt message pops up.

Press the |Utilitv | button on the fronﬁel t er the UTILITY function menu;
then press Sound softkey to select or turn the sound on or off

Language

The oscilloscope supports multiple language menu, Chinese/English help and

prompt messages.

1. Pressthe |Utility | button on the front panel to enter the UTILITY Function menu.

2. Press the Language softkey; and then turn the  Universal Knob to select the

desired language. Then push down the knob to select the language.

The currently available languages  are Simplified Chinese, Traditional Chinese,
English, French, German, Spanish, Russian, Italian, and Portuguese.

Update Firmware and Configuration

The firmware and configuration can be updated directly via USB flash driver.
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Do the following steps to update the firmware:

1. Insert the USB flash driver which with the firmware and the configure files
inside into the USB host interface on the  side panel of the oscilloscope.

2. Pressthe W button on the front panel to enter the UT  ILITY function menu.

3. Press the Next Page softkey to go to the third page of the UTILITY function
menu.

4. Press the Update softkey to enter the UPDATE function menu.

5. Press the Firmware softkey to open the file manager.

6. Turn the Universal Knob to select the up date file with an ADS postfix; and
then press the Press to Update softkey to start updating the firmware . The
process needs about 4 minutes. And during the update, do not remove
power to the oscilloscope, otherwise the oscilloscope may be permanently
damag ed and may not restart again.

7. After the update , the screen will pop -out t he m e Ermveare e d
decompressed. Please restart and wait x d .

8. Restart the oscilloscope to finish the firmware update.

Do the following steps to update the configuration:

1. Insert the USB flash driver which with the firmware and the configure files
inside into the USB host interface on the  side panel of the oscilloscope.

2. Pressthe W button on the front panel to enter the UTILITY function menu.

3. Press the Next Page softkey to go to the third page of the UTILITY function
menu.

4. Pressthe Update softkey to enter the UPDATE function menu.

5. Press the Configure softkey to open the file manager

6. Turn the Universal Knob to select the update file (*.CFG file extension) and
then press the Press to Update softkey to start update the firmware. The
process needs about 30 seconds.

7. After the update , the screen will pop -ou't t he m e Ersware e d
decompressed. Pleasda restart and waitk«k

8. Restart the oscilloscope to finish the configuration update.
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Do Self-Test

Self-tests include screen test, keyboard test, and LED test.  Self-tests used to test
the screen, buttons, knobs and LED lights whether works well.

Screen Test

1. Press the [Utility | button on the front panel to enter the UTILITY function menu.

2. Press the Next Page softkey to go to the third page of the UTILITY function
menu.

3. Press the Do Self Test softkey to enter the SELFTEST function menu.

4. Press the Screen Test softkey to enter the screen test interface, ast he figure
shown below, the screen displ ay pure red.

Press 'F5&' key to continue,press 'RuniStop’ key to exit

Figure 95 Screen Test
5. Press the button on the front panel continually as it says in the picture
above. The screen displays green, blue and red again. It is easy to check
chromatic aberration, stain and scratch of ~ the screen under the condition.
6. Pressthe button on the front panel to exit the screen test program.
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Keyboard Test

Keyboard test is used to test that if the keys or the knobs work well.
Do the following steps to do keyboard test:

1. Pressthe W button on the front panel to enter the UTILITY function menu.

2. Press the Next Page softkey to go to the third page of the UTILITY function
menu.

3. Press the Do Self Test softkey to enter the SELFTEST function menu.

4. Press the Keyboard Test softkey to enter the keyboard test interface, as the
picture shown below.

Press 'RuniStop' key three times to exit

Figure 96 Keyboard Test
5. To perform the knobs and the buttons test.
6. Knobs test: the default value is 0. Turn left to increase the value while turn
right to decrease; push th e knob to set the value to O.
7. Keys test: the first time pressing the key to light it up, and a second pressing
to die out . Test every button randomly.

8. Press the| Run/Stop | button 3 times to exit the keyboard test program.
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LED Test

LED test is used to test t hat if the button lights work well.

1. Pressthe W button on the front panel to enter the UTILITY function menu.

2. Press the Next Page softkey to go to the third page of the UTILITY function
menu.

3. Press the Do Self Test softkey to enter the SELFTEST function menu.

4. Press the LED Testsoftkey to enter the keyboard test interface, as the picture
shown below.

Press 'F5' key to continue,press 'RuniStop’ key to exit

Figure 97 LED Test
5. According to the prompting information displaying on the screen, press the
button continually to light  the button lights one by one. The first time to
light th e Run/Stop | button h it displays as yellow , and the second press the
Run/Stop | button displays as red. At last all the lights will be lighted at the
same time.

6. Press the Run/Stop | button to exit the LED test program.
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Screen Saver

When the oscilloscope enters the idle state an  d holds for a certain period of time,
the screen saver program will be enabled.

Do the following steps to set the screen saver time:

1. Pressthe W button on the front panel to enter the UTILITY function menu.

2. Press the Next Page softkey to go to the third page of the UTILITY function
menu.

3. Press the Screen Saver softkey; and then turn the  Universal Knob to select the
desired screen saver time. The screen saver time can be set to 1min, 5min,
10min, 30min, and 1hour . Also you can select Off to turn off the screen saver
function

Figure 98 Screen Saver Interface
4. Press the any button on the front to exit the screen saver program.
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Date/Time

SHS800X/SHS1000X supports setting date and time. After restarting the
oscilloscope, you need to reset the system time.

1 Press . NextPage2/3 ., Date/ Time to enter the DATA/TIME function

menu.
2 Pressthe Display softkey to select On to display the date and time .
SIGLENT Tigdm:2.00us! Delay:0.00s f = 110.000kHz [11k

v 2021-07-30 18:49:20

/ / /

Time Zone

" Date ‘ Time
| 2021/07/30 | 18/48/58

Figure 99 Date/Time Function Interface

Set Date/Time

Press the Date/Time softkey to enter the Data/Time setting menu. P ress the Date
softkey and press the Universal Knob to select year , month or day, then rotate the
Universal Knob to change value. Modifying the time is similar to the date

Date Time Time Zone Display

| 2021/08/18 || 22/29/34 On
Figure 100 Setting Date/Time
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Set Time Zone

1 Press the Time Zone softkey to enter the Time Zone function menu, and pop
up time zone page.

2 Rotate the Universal Knob to select the time zone.

3 Press the Confirm softkey to confirm the selection .

SIGLENT THigdm: 2.00us! Delay:0.00s f =110.000kHz [11h

A 2021-07-3102:61:17

Asia/Shanghai

anghai

ent

hilisi

CH1 DC 1.00v! Edge CH1 Sa1.00G5als +24 B
jg DC Curr 24 Okpts

Figure 101 Time Zone Setting Interface
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Reference Position

The reference position setting determines the physical point that the oscilloscope
uses during vertical and horizontal scale changes. In some situations, it is more
convenient to use a fixed position on the displa .

Press the |Utility | button on the front panel and  then press the Reference Pos.
softkey to enter the Reference POS menu .

Press the Vertical softkey to select Fixed Offset or Fixed Position .

Fixed Position: The oscilloscope will keep the vertical offset level indicator
stationary when the vertical gain is changed

Fixed offset : The oscilloscope will have the vertical offset level indicator move
with the actual voltage level when the vertical gain is changed

Press the Horizontal softkey to select Fixed Delay or Fixed Position .

Fixed Position: when the timebase change s, the oscilloscope will keep the
horizontal offset indicator stationary.

Fixed Delay: when the timebase changes, the oscilloscope will have the
horizontal offset indicator move with the trigg er point.
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Search

SHS800X/SHS1000X provide s search function. This function can search for the
events that users specify in the acquired data, the results are displayed with
black triangle symbol. In the YT mode or the Roll mode with the acquisition in
stop, the maximum search events number is 600. In the Roll mode with
acquisition in run, the maximum search events number is unlimited. The
waveform can be zoomed when  search function is enabled.

Setting

1. Press the and button on the front panel to enter the SEARCH
function menu .

2. Press the Mode softkey and then use the Universal Knob to select the desired
search type. SHS800X/SHS1000X provide s five search types: Edge, Slope,
Pulse, Interval and Runt.

SIGLENT [TfigdiM: 10.0usi Delay:0.00s f = 110.000kHz [1111h
Y Vv V¥

Y Y LA ¥ 2021-07-30 02:58:30

R

IR

———

 —

——
-—

Ewvent Nurm 13

Setting Copy Setting | Thresholds

Figure 102 Search Menu
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3. Press the Setting softkey to enter the SETTING function menu. The setting
menu is different according to every search type. The details show as the
following table.

Search Mode Setting Menu Description

Edge Slope includes Rising, Falling, Either.

Slope Slope includes Rising, Falling
Limit Range includes four types: <=, >=,[ --,--]and --][--, Users
can select the desired type and then input the time value.

Pulse Polarity includes Positive and Negative
Limit Range includes four types: <=, >=,[ --,--]and --][--, Users
can select the desired type and then input the time value.

Interval Slope includes Rising, Falling
Limit Range includes four types: <=, >=,[ --,--]and --] [--, Users
can select the desired type and then input the time value.

Runt Polarity includes Positive and Negative
Limit Range includes four types: <=, >=,[ --,--]and --][-- , Users
can select the desired type and then input the time value

4. Pressthe Copy Setting softkey to enter COPY function menu.

Copy from Trig : copy the trigg er setup for the selected search type to the

search setup .

Copy to Trig : copy the setup for the selected search type to the same trigger

type.

Cancel Copy: undo a copy .

5. Press the Thresholds softkey to enter THRESHOLDS function menu, then, to
set channel search thresholds.

v

Results

When the acquisition i gdstmertnesed,t odBVENTeMWUM: num
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SIGLENT [TfigiM:5.00us Delay:0.00s f = 110.000kHz 1k
b b b

v M 202107-30 03:00:26

ANNATTA A AR //

¥

JERVEAVARIVER VIR FRRY

Event Mum :7

‘ Mode ‘
_ Edge _

Setting Copy Setting | Thresholds

Figure 103 Search in Run

Wh e n t he acquisition i s stop, dEVENT NUM:

number/total events number, the ¢ urrent event is the closest event to the middle

of the screen.

SIGLENT [BIBElIM:5.00us! Delay:0.00s f = 110.000kHz [111Th
v v ¥ v ¥ 021-07-30 03:00:43

[un]

¥

Y

Event Num : 4/7

‘ r'é‘gz ‘ Setting Copy Setting | Thresholds

Figure 104 Search in Stop
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Navigate

SHS800X/SHS1000X provide s three navigate type: Search Event, Time, History
Frame.

Time Navigate

Press the and button on the front panel to enter the NAVIGATE

function menu.

Press the Type softkey In the NAVIGATE function menu, then select Time.

There are two ways to navigate time.

a. Pressthe Time softkey, then, turn the Universal Knob to select the desired
value or p ress the Universal Knob then enter the value by the pop

keyboard.
b. Press the softkeys ll 11 D to play backward, stop, or play forward in
time. You can press the or key multiple times to speed up the

playback. There are three speed levels: Low Speed, Mediu m Speed, and
High Speed.

History Frame Navigate

You can use the navigation controls to play through the acquired frames when
the History function is enabled

1.

Press the and button on the front panel to enter the NAVIGATE

function menu.

Press the Type softkey in the Navigate Menu, then select History Frame .

Press the Frame Num softkey, then there are two ways to navigate history

frames.

a. Turn the Universal Knob to select the desired number or press the
Universal Knob then enter the number by the pop keyboard.

b. Press the softkeys KI 11 D to play backward, stop, or play forward.
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Search Event Navigate

When the Search function is enabled and acquisitions are stopped, you can use

the navigation controls to go to found search events

1. Pressthe and button on the front panel to enter the NAVIGATE
function menu.

2. Press the Type softkey in the NAVIGATE function menu , then select Search

Event.

3. There are two ways to navigate search events.

a. Pressthe Event Num softkey, then, turn the Universal Knob to select the
desired value or press the Universal Knob then enter the value by the
pop keyboard.

b. Press the softkeys !I Il to go to the previous or next search event.
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History

The history function can record the waveforms of the input channels bef ore press
the button . In run state, the oscilloscope records input waveform
continually ; when fill up the memory (reach the  maxi mal frame), the new frames
will cover the old frames and keep the latest frames.

To use the History function, the HOR 1ZONTALFormat must be setto YT

Do the following steps to record and replay waveform:

1. Press the @ and button on the front panel to enable the History
function.

When in run state, the waveform  will enter the stop state.

When in stop state, and then enable the History function, the

oscilloscope will keep the stop state.
. Press|Shiﬂ and Mbutton again to turn off History function.

2. Press the List softkey to turn on or off the list display. The list records the
timestamp of every frame. |Itis accurate to microseconds.

SIGLENT BV :5.00us! Delay:0.00s f = 110.000kHz [T}

Hist. acq.Time AT Lt | 202107-3003:10:22

00936 | 03: 10: 04, 790308 | 00:00: 00, DOOZ73

B

00937 (03 10:i04, 791051 | 00::00: 00, DOOZ73

00938 3010004, 7FLES3 | 0000 . 00027z

: Duf( Du\l 000273
|

[

n |
Figure 105 History

3. Press the Frame No. softkey; then turn the Universal Knob to select the frame
to display.
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The Frame format is A/B; A is the frames number that displays on the
screen and B is the maxima | frame number you can set.
The maximal frame number is determined by the current sampling point
(Curr value) and sampling rate.
When press the button or enable the history function, you may
not get the maximal frames, because the memory is not f illed. So if you
want to get the maximal frames, please  wait for enough time for
acquisition.

4. Pressthe [I softkey to replay the waveform from the current frame to 1.

Press the [ softkey to stop replay.

6. Press the D softkey to replay the waveform from the cu  rrent frame to the

last frame.

o

Meter

This chapter provides a step -by-step introduction to the mu Itimeter functions of
SHS800X/SHS1000X Handheld Digital Oscilloscope. The introduction gives basic
examples to show how to use the menus and perform basic o perations.

The digital multimeter provides the following measurements : DC voltage, AC
voltage, resistance, diode, continuity, capacitance, DC current, and AC current.

Press the button to enter the Meter function menu.
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°Reference:1.001v

03.999V

2, |||||I|||||||||I||||I||||I||||I||||I|||| o
(1 X0 1 2 3 5 6 V

Relative Range Measure

On 6Y Logger

No. | Description No. | Description

1 Range of the multimeter 4 Relative value

Bar graph displaying the

2 5 Measurement type
measured value P
3 Reading value 6 Measurement mode
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DCV/ACV

The Multimeter enables to measure voltage according to the measurement catalog.

When applied in  CATI| the maximum input voltage is 1000VDC/ 750 VAC for the
SHS1000X series. When applied in  CATII, the maximum input voltage is 600 VDU
VAC for the SHS1000X series.

When applied in CATIl , the maximum input voltage is 600VDC/ VAC for the SHS800X
series. When applied in CATII, the maximum input voltage is 300VDJ VAC for the
SHS800X series.

The method to connect and measure DC /AC Voltage will be introduced in details as
the following steps

1. Pressto enter multimeter mode, press the F1 softkey to choose DCV, ACV
measurement.

2. Insert the red probe to the V.S .Cbanana jack input and the black probe to the
COM Connect the other end of probes to the power or load to be measured.

3. Activate or deactivates the relative measurement accordingto the real dema nd.

4. Choose Manual or Auto range according to the real demand. If you are in
manual range mode, press the F4 softkey to adjust the measurement range , or
press the middle button of the universal knob to quickly switch the range

5. Read voltage value.

6. Press the button to stop the meter measurement . The status

d HOLDd is displayed on the upper left of the screen . Press the |Run/Stop
button again to continue the measurement

DC AUTO AC AUTO

99.9mV 100.0mV

b, ] i, |
0 0

100 200 300 400 500 600mMV 100 200 300 400 500 600mMVY

Meter Relative Mode Measure Meter Relative Mode Measure
DCV Off Auto(mV) | Logger ACV Off Auto(m\) Logger
DC Voltage Measurement AC Voltage Measurement
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Table 3-1 DC and AC Function Menu

Option Setting Description
Save the current input value as a
on reference and record again. Real value
Relative equals relative value plus measurement
value
Off Real value equals measurement value
Auto (VimV) Choose_ the best measurement scale
Mode automatically
Manual (V/mV) | Choose measurement scale manually
60mV
600mV
600mVv In manual mode, ¢ hoose measurement
Range 6V scale manually and there will be a
60V warring when over the scale.
600V
1000V
Plot with the measurements ac cording to
Measure . .
Logger On time. Seethe d Meas ur e L segtigne
ofthe dRecorderd for t he
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Resistance

The method to test resistance will be introduced in details as the following steps

1. Press to enter multimeter mode, press the F1 softkey to choose Res.
measurement.

2. Insert the red probe to the V.&.Cbanana jack input and the black probe to the
COM Connect the other end of probes to the power or load to be measured.

3. Activate or deactivates the relative measurement according to the real demand.

4. Choose Manual or Auto range according to the real dem and. If you are in
manual range mode, press the F4 softkey to adjust the measurement range , or
press the middle button of the universal knob to quickly switch the range

5. Read resistance value.

6. Press the button to stop the meter measurement . The status

d HOLD is displayed on the upper left of the screen . Press the [Run/Stop
button again to continue the measurement

20211201 17:16:39

Overload

T
0] 40

0 10 20 3 50 60MQ
Meter Relative ‘ Mode ‘ Range Measure
Res. Off | Manual | 60MO Logger

Figure 106 Resistance Measurement

Note : When measuring resistant, please make sure that the circuit is power off
and the capacitance is discharged to avoid damage to the =~ SHS800X/SHS1000X
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Diode

The method to test Diode will be in  troduced in details as the following steps.

1. Press to enter multimeter mode, press the F1 softkey to choose Diode
measurement.

2. Insert the red probe to the V.S .Cbanana jack input and the black probe to the
COM Connect the other end of probes to the diode to be measured.

0.102V
W]

0 0.4 0.8 1.2 1.6 20V

‘ Meter ‘ Measure
Diode Logger

Figure 107 Diode Measurement
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Continuity

Continuity test uses double leads method to measure the resistance of the
measured circuit via about 0. 2mA current. When the measured resistance in circuit
is lowe r than the selected one, it is considered being connected with instrument.

The method to test continuity will be introduced in details as the following steps.

1. Pressto enter multimeter mode, press the F1 softkey to choose Continuity
measurement.

2. Insert the red probe to the V.€.Cbanana jack input and the black probe to the
COM Connect the other end of probes to the object to be measured.

3. When the measured object is under 50¢, the multimeter will alarm and read
value.

4. When the measured objectis ab ove 50¢, the multimeter will not alarm  but read
value.

0.1Q
Lo

0 100 200 300 400 500 600C2

‘ Meter ‘ Measure
Continuity | Logger

Figure 108 Continuity Measurement
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Capacitance

The Multimeter enables to measure Capacitance up to 400 F . The method
measure capacitance will be introduced in detailsa s the following steps.

1. Press to enter multimeter mode, press the F1 softkey to choose Cap.
measurement.

2. Insert the red probe to the V.§&.Cbanana jack input and the black probe to the
COM Connect the other end of probes to the measured object.

3. Activate or deactivates the relative measurement accordingto the real demand .

4. Read measurement value.

46.5nF

0 100 200 300 400nF

‘ Meter ‘ Relative Measure
Cap. Off Logger

Figure 109 Capacitance Measurement
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DCI/ACI

The Multimeter enables to measure DC /AC Current up to 10A by using the accessory
SCDLOA. The Multimeter enables to measure DC /AC Current up to 600mA by using
the accessory SCD600MA .

When using the above two accessories, the voltage of the measured circuit shall
not exceed 60VDC/ VAC

SCD10A SCD600MA

SCD10A |  scD6OOMA

Vi | A
i = ] ..:‘;‘ rl.* A .:.:
10A FUSED
DA FUSE 600mA FUSED

The method to measure DC /AC Current will be introduced in details as the following
steps.

1. Press to enter multimeter mode, press the F1 softkey to choose DCVACI
measure ment.

2. Insertthe SCD10A/SCD600MAto the Multimeter inputs .

3. Insert the red probe to the d +d banana jack input an d the black probe to the
d -d banana jack input. Connect the other end of probes to the power or load
to be measured in series.

4. Activate or deactivates the relative measurement according to the real demand.

5. Choose Manual or Auto range according to the real demand. If you are in
manual range mode, press the F4 softkey to adjust the measurement range , or
press the middle button of the universal knob to quickly switch the range

6. Read current value.

7. Press the button to stop the meter measurement . The status
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d HOLDd is displayed on the upper left  of the screen . Press the |Run/Stop | button
again to continue the measurement

100.0mA 100.0mA

e o o~
0 100 200 300 400 500  600mA 0 100 200 300 400 500 BOOMA
DCI Off | Auto(mA Logger ACI Off Auto(mA’ Logger
DC Current Measurement AC Current Measurement
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Recorder

SHS800X/SHS1000X supports Sample logger and Measure  logger, which can re cord
waveform data and measure ment value.

Press the button to enter the RECORDERunction menu.
Sample Measure

Logger Logger
Figure 110 Recorder Menu

Sample Logger

The Sample logger can record the original waveform points in real time at equal

intervals to realize the long -time observation of low -speed signals. The recorded

data can be stored in the internal or external storage device in real time. After
stopping recording, user s can replay the waveform on the oscilloscope , also can
export the reco rded data and then analy ze on the PC.

Press the Sample Logger softkey to enter the sample logger interface. At this time,
all the buttons on the front panel will not respond (except for the menu soft key,
|Meter|, |ScopeL \Hide Menul and Universal Knob ). Press the Exit softkey to exit the
sample logger .
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Figure 111 Sample Logger Interface
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Recorded waveform

Record status ¥ Run/Stop y
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Recorded time

Remaining recordable time

Storage location

Sample rate and recorded points of waveform
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Start time

Record Waveform

Press the Record softk ey to enter the RECORCfunction menu.
Press the Setting softkey to enter the SETTINGSunction menu. Press the Rate
softkey to set the sampling rate of the waveform . Press the Record to softkey to
set the storage location of the recorded data
Internal : Record the data to internal , the last recorded internal da ta will be
overwritten . Please confirm the operation when star  t to record .
External : Record the data to external storage device , and set the external
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