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“afetǇ “uŵŵaƌǇ 

The folloǁiŶg safetǇ pƌeĐautioŶs applǇ to ďoth opeƌatiŶg aŶd ŵaiŶteŶaŶĐe 
peƌsoŶŶel aŶd ŵust ďe folloǁed duƌiŶg all phases of opeƌatioŶ, seƌǀiĐe, 
aŶd ƌepaiƌ of this iŶstƌuŵeŶt. 
 

 
 

Befoƌe applǇiŶg poǁeƌ to this iŶstƌuŵeŶt: 
 Read and understand the safety and operational information in 

this manual.  

 Apply all the listed safety precautions.  

 Verify that the voltage selector at the line power cord input is set 

to the correct line voltage. Operating the instrument at an 

incorrect line voltage will void the warranty. 

 Make all connections to the instrument before applying power. 

 Do not operate the instrument in ways not specified by this 

manual or by B&K Precision. 

 

Failuƌe to ĐoŵplǇ ǁith these pƌeĐautioŶs oƌ ǁith ǁaƌŶiŶgs elseǁheƌe iŶ 
this ŵaŶual ǀiolates the safetǇ staŶdaƌds of desigŶ, ŵaŶufaĐtuƌe, aŶd 
iŶteŶded use of the iŶstƌuŵeŶt. B&K PƌeĐisioŶ assuŵes Ŷo liaďilitǇ foƌ a 
Đustoŵeƌ͛s failuƌe to ĐoŵplǇ ǁith these ƌeƋuiƌeŵeŶts. 
 

CategorǇ ratiŶg 

The IйC ϲϭϬϭϬ staŶdaƌd defiŶes safetǇ ĐategoƌǇ ƌatiŶgs that speĐifǇ the 
aŵouŶt of eleĐtƌiĐal eŶeƌgǇ aǀailaďle aŶd the ǀoltage iŵpulses that ŵaǇ 
oĐĐuƌ oŶ eleĐtƌiĐal ĐoŶduĐtoƌs assoĐiated ǁith these ĐategoƌǇ ƌatiŶgs. The 
ĐategoƌǇ ƌatiŶg is a ‘oŵaŶ Ŷuŵeƌal of I, II, III, oƌ IV. This ƌatiŶg is also 
aĐĐoŵpaŶied ďǇ a ŵaǆiŵuŵ ǀoltage of the ĐiƌĐuit to ďe tested, ǁhiĐh 
defiŶes the ǀoltage iŵpulses eǆpeĐted aŶd ƌeƋuiƌed iŶsulatioŶ ĐleaƌaŶĐes. 
These Đategoƌies aƌe: 
 

CategoƌǇ I ;CAT IͿ: MeasuƌeŵeŶt iŶstƌuŵeŶts ǁhose ŵeasuƌeŵeŶt iŶputs 
aƌe Ŷot iŶteŶded to ďe ĐoŶŶeĐted to the ŵaiŶs supplǇ. The ǀoltages iŶ the 
eŶǀiƌoŶŵeŶt aƌe tǇpiĐallǇ deƌiǀed fƌoŵ a liŵited-eŶeƌgǇ tƌaŶsfoƌŵeƌ oƌ a 
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ďatteƌǇ. 
 

CategoƌǇ II ;CAT IIͿ: MeasuƌeŵeŶt iŶstƌuŵeŶts ǁhose ŵeasuƌeŵeŶt iŶputs 
aƌe ŵeaŶt to ďe ĐoŶŶeĐted to the ŵaiŶs supplǇ at a staŶdaƌd ǁall outlet oƌ 
siŵilaƌ souƌĐes. йǆaŵple ŵeasuƌeŵeŶt eŶǀiƌoŶŵeŶts aƌe poƌtaďle tools 
aŶd household appliaŶĐes. 
 

CategoƌǇ III ;CAT IIIͿ: MeasuƌeŵeŶt iŶstƌuŵeŶts ǁhose ŵeasuƌeŵeŶt 
iŶputs aƌe ŵeaŶt to ďe ĐoŶŶeĐted to the ŵaiŶs iŶstallatioŶ of a ďuildiŶg. 
йǆaŵples aƌe ŵeasuƌeŵeŶts iŶside a ďuildiŶg's ĐiƌĐuit ďƌeakeƌ paŶel oƌ the 
ǁiƌiŶg of peƌŵaŶeŶtlǇ-iŶstalled ŵotoƌs. 
 

CategoƌǇ IV ;CAT IVͿ: MeasuƌeŵeŶt iŶstƌuŵeŶts ǁhose ŵeasuƌeŵeŶt 
iŶputs aƌe ŵeaŶt to ďe ĐoŶŶeĐted to the pƌiŵaƌǇ poǁeƌ eŶteƌiŶg a 
ďuildiŶg oƌ otheƌ outdooƌ ǁiƌiŶg. 
 

 
 

Do Ŷot use this iŶstƌuŵeŶt iŶ aŶ eleĐtƌiĐal eŶǀiƌoŶŵeŶt ǁith a higheƌ 
ĐategoƌǇ ƌatiŶg thaŶ ǁhat is speĐified iŶ this ŵaŶual foƌ this iŶstƌuŵeŶt. 
 

 
 

You ŵust eŶsuƌe that eaĐh aĐĐessoƌǇ Ǉou use ǁith this iŶstƌuŵeŶt has a 
ĐategoƌǇ ƌatiŶg eƋual to oƌ higheƌ thaŶ the iŶstƌuŵeŶt's ĐategoƌǇ ƌatiŶg to 
ŵaiŶtaiŶ the iŶstƌuŵeŶt's ĐategoƌǇ ƌatiŶg. Failuƌe to do so ǁill loǁeƌ the 
ĐategoƌǇ ƌatiŶg of the ŵeasuƌiŶg sǇsteŵ. 
 

EleĐtriĐal Poǁer 

This iŶstƌuŵeŶt is iŶteŶded to ďe poǁeƌed fƌoŵ a CATйGO‘Y II ŵaiŶs 
poǁeƌ eŶǀiƌoŶŵeŶt. The ŵaiŶs poǁeƌ should ďe ϭϮϬ V ‘M“ oƌ ϮϰϬ V ‘M“. 
Use oŶlǇ the poǁeƌ Đoƌd supplied ǁith the iŶstƌuŵeŶt aŶd eŶsuƌe it is 
appƌopƌiate foƌ Ǉouƌ ĐouŶtƌǇ of use. 
 

GrouŶd the IŶstruŵeŶt 
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To ŵiŶiŵize shoĐk hazaƌd, the iŶstƌuŵeŶt Đhassis aŶd ĐaďiŶet ŵust ďe 
ĐoŶŶeĐted to aŶ eleĐtƌiĐal safetǇ gƌouŶd. This iŶstƌuŵeŶt is gƌouŶded 
thƌough the gƌouŶd ĐoŶduĐtoƌ of the supplied, thƌee-ĐoŶduĐtoƌ AC liŶe 
poǁeƌ Đaďle. The poǁeƌ Đaďle ŵust ďe plugged iŶto aŶ appƌoǀed thƌee-
ĐoŶduĐtoƌ eleĐtƌiĐal outlet. The poǁeƌ jaĐk aŶd ŵatiŶg plug of the poǁeƌ 
Đaďle ŵeet IйC safetǇ staŶdaƌds.  
 

 
 

Do Ŷot alteƌ oƌ defeat the gƌouŶd ĐoŶŶeĐtioŶ. Without the safetǇ gƌouŶd 
ĐoŶŶeĐtioŶ, all aĐĐessiďle ĐoŶduĐtiǀe paƌts ;iŶĐludiŶg ĐoŶtƌol kŶoďsͿ ŵaǇ 
pƌoǀide aŶ eleĐtƌiĐ shoĐk. Failuƌe to use a pƌopeƌlǇ-gƌouŶded appƌoǀed 
outlet aŶd the ƌeĐoŵŵeŶded thƌee-ĐoŶduĐtoƌ AC liŶe poǁeƌ Đaďle ŵaǇ 
ƌesult iŶ iŶjuƌǇ oƌ death. 
 

 
 

UŶless otheƌǁise stated, a gƌouŶd ĐoŶŶeĐtioŶ oŶ the iŶstƌuŵeŶt's fƌoŶt oƌ 
ƌeaƌ paŶel is foƌ a ƌefeƌeŶĐe of poteŶtial oŶlǇ aŶd is Ŷot to ďe used as a 
safetǇ gƌouŶd. 
 

Do Ŷot operate iŶ aŶ eǆplosiǀe or flaŵŵaďle atŵosphere  
 

 
 

Do Ŷot opeƌate the iŶstƌuŵeŶt iŶ the pƌeseŶĐe of flaŵŵaďle gases oƌ 
ǀapoƌs, fuŵes, oƌ fiŶelǇ-diǀided paƌtiĐulates.  
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The iŶstƌuŵeŶt is desigŶed to ďe used iŶ offiĐe-tǇpe iŶdooƌ eŶǀiƌoŶŵeŶts. 
Do Ŷot opeƌate the iŶstƌuŵeŶt  

 In the presence of noxious, corrosive, or flammable fumes, gases, 

vapors, chemicals, or finely-divided particulates. 

 In relative humidity conditions outside the instrument's 

specifications. 

 In environments where there is a danger of any liquid being 

spilled on the instrument or where any liquid can condense on 

the instrument. 

 In air temperatures exceeding the specified operating 

temperatures. 

 In atmospheric pressures outside the specified altitude limits or 

where the surrounding gas is not air. 

 In environments with restricted cooling air flow, even if the air 

temperatures are within specifications. 

 In direct sunlight. 

 

 
 

This iŶstƌuŵeŶt is iŶteŶded to ďe used iŶ aŶ iŶdooƌ pollutioŶ degƌee Ϯ 
eŶǀiƌoŶŵeŶt. The opeƌatiŶg teŵpeƌatuƌe ƌaŶge is Ϭ °C to ϰϬ °C aŶd the 
opeƌatiŶg huŵiditǇ is ч ϴϱ % ƌelatiǀe huŵiditǇ at ϰϬ °C, ǁith Ŷo 
ĐoŶdeŶsatioŶ alloǁed. MeasuƌeŵeŶts ŵade ďǇ this iŶstƌuŵeŶt ŵaǇ ďe 
outside speĐifiĐatioŶs if the iŶstƌuŵeŶt is used iŶ ŶoŶ-offiĐe-tǇpe 
eŶǀiƌoŶŵeŶts. “uĐh eŶǀiƌoŶŵeŶts ŵaǇ iŶĐlude ƌapid teŵpeƌatuƌe oƌ 
huŵiditǇ ĐhaŶges, suŶlight, ǀiďƌatioŶ aŶd/oƌ ŵeĐhaŶiĐal shoĐks, aĐoustiĐ 
Ŷoise, eleĐtƌiĐal Ŷoise, stƌoŶg eleĐtƌiĐ fields, oƌ stƌoŶg ŵagŶetiĐ fields. 
 

Do Ŷot operate iŶstruŵeŶt if daŵaged 

 

 
 

If the iŶstƌuŵeŶt is daŵaged, appeaƌs to ďe daŵaged, oƌ if aŶǇ liƋuid, 
ĐheŵiĐal, oƌ otheƌ ŵateƌial gets oŶ oƌ iŶside the iŶstƌuŵeŶt, ƌeŵoǀe the 
iŶstƌuŵeŶt's poǁeƌ Đoƌd, ƌeŵoǀe the iŶstƌuŵeŶt fƌoŵ seƌǀiĐe, laďel it as 
Ŷot to ďe opeƌated, aŶd ƌetuƌŶ the iŶstƌuŵeŶt to B&K PƌeĐisioŶ foƌ ƌepaiƌ. 
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NotifǇ B&K PƌeĐisioŶ of the Ŷatuƌe of aŶǇ ĐoŶtaŵiŶatioŶ of the iŶstƌuŵeŶt. 
 

CleaŶ the iŶstruŵeŶt oŶlǇ as iŶstruĐted 

 

 
 

Do Ŷot ĐleaŶ the iŶstƌuŵeŶt, its sǁitĐhes, oƌ its teƌŵiŶals ǁith ĐoŶtaĐt 
ĐleaŶeƌs, aďƌasiǀes, luďƌiĐaŶts, solǀeŶts, aĐids/ďases, oƌ otheƌ suĐh 
ĐheŵiĐals. CleaŶ the iŶstƌuŵeŶt oŶlǇ ǁith a ĐleaŶ dƌǇ liŶt-fƌee Đloth oƌ as 
iŶstƌuĐted iŶ this ŵaŶual. 
 

Not for ĐritiĐal appliĐatioŶs 

 

 
 

This iŶstƌuŵeŶt is Ŷot authoƌized foƌ use iŶ ĐoŶtaĐt ǁith the huŵaŶ ďodǇ 
oƌ foƌ use as a ĐoŵpoŶeŶt iŶ a life-suppoƌt deǀiĐe oƌ sǇsteŵ. 
 

Do Ŷot touĐh liǀe ĐirĐuits 

 

 
 

IŶstƌuŵeŶt Đoǀeƌs ŵust Ŷot ďe ƌeŵoǀed ďǇ opeƌatiŶg peƌsoŶŶel. 
CoŵpoŶeŶt ƌeplaĐeŵeŶt aŶd iŶteƌŶal adjustŵeŶts ŵust ďe ŵade ďǇ 
Ƌualified seƌǀiĐe-tƌaiŶed ŵaiŶteŶaŶĐe peƌsoŶŶel ǁho aƌe aǁaƌe of the 
hazaƌds iŶǀolǀed ǁheŶ the iŶstƌuŵeŶt's Đoǀeƌs aŶd shields aƌe ƌeŵoǀed. 
UŶdeƌ ĐeƌtaiŶ ĐoŶditioŶs, eǀeŶ ǁith the poǁeƌ Đoƌd ƌeŵoǀed, daŶgeƌous 
ǀoltages ŵaǇ eǆist ǁheŶ the Đoǀeƌs aƌe ƌeŵoǀed. To aǀoid iŶjuƌies, alǁaǇs 
disĐoŶŶeĐt the poǁeƌ Đoƌd fƌoŵ the iŶstƌuŵeŶt, disĐoŶŶeĐt all otheƌ 
ĐoŶŶeĐtioŶs ;foƌ eǆaŵple, test leads, Đoŵputeƌ iŶteƌfaĐe Đaďles, etĐ.Ϳ, 
disĐhaƌge all ĐiƌĐuits, aŶd ǀeƌifǇ theƌe aƌe Ŷo hazaƌdous ǀoltages pƌeseŶt 
oŶ aŶǇ ĐoŶduĐtoƌs ďǇ ŵeasuƌeŵeŶts ǁith a pƌopeƌlǇ-opeƌatiŶg ǀoltage-
seŶsiŶg deǀiĐe ďefoƌe touĐhiŶg aŶǇ iŶteƌŶal paƌts. VeƌifǇ the ǀoltage-
seŶsiŶg deǀiĐe is ǁoƌkiŶg pƌopeƌlǇ ďefoƌe aŶd afteƌ ŵakiŶg the 
ŵeasuƌeŵeŶts ďǇ testiŶg ǁith kŶoǁŶ-opeƌatiŶg ǀoltage souƌĐes aŶd test 
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foƌ ďoth DC aŶd AC ǀoltages. Do Ŷot atteŵpt aŶǇ seƌǀiĐe oƌ adjustŵeŶt 
uŶless aŶotheƌ peƌsoŶ Đapaďle of ƌeŶdeƌiŶg fiƌst aid aŶd ƌesusĐitatioŶ is 
pƌeseŶt.  
Do Ŷot iŶseƌt aŶǇ oďjeĐt iŶto aŶ iŶstƌuŵeŶt's ǀeŶtilatioŶ opeŶiŶgs oƌ otheƌ 
opeŶiŶgs. 
 

 
 

Hazaƌdous ǀoltages ŵaǇ ďe pƌeseŶt iŶ uŶeǆpeĐted loĐatioŶs iŶ ĐiƌĐuitƌǇ 
ďeiŶg tested ǁheŶ a fault ĐoŶditioŶ iŶ the ĐiƌĐuit eǆists. 
 

SerǀiĐiŶg 

 

 
 

Do Ŷot suďstitute paƌts that aƌe Ŷot appƌoǀed ďǇ B&K PƌeĐisioŶ oƌ ŵodifǇ 
this iŶstƌuŵeŶt. ‘etuƌŶ the iŶstƌuŵeŶt to B&K PƌeĐisioŶ foƌ seƌǀiĐe aŶd 
ƌepaiƌ to eŶsuƌe that safetǇ aŶd peƌfoƌŵaŶĐe featuƌes aƌe ŵaiŶtaiŶed.  
 

CooliŶg faŶs 

 

 
 

This iŶstƌuŵeŶt ĐoŶtaiŶs oŶe oƌ ŵoƌe ĐooliŶg faŶs. Foƌ ĐoŶtiŶued safe 
opeƌatioŶ of the iŶstƌuŵeŶt, the aiƌ iŶlet aŶd eǆhaust opeŶiŶgs foƌ these 
faŶs ŵust Ŷot ďe ďloĐked Ŷoƌ ŵust aĐĐuŵulated dust oƌ otheƌ deďƌis ďe 
alloǁed to ƌeduĐe aiƌ floǁ. MaiŶtaiŶ at least Ϯϱ ŵŵ ĐleaƌaŶĐe aƌouŶd the 
sides of the iŶstƌuŵeŶt that ĐoŶtaiŶ aiƌ iŶlet aŶd eǆhaust poƌts. If ŵouŶted 
iŶ a ƌaĐk, positioŶ poǁeƌ deǀiĐes iŶ the ƌaĐk aďoǀe the iŶstƌuŵeŶt to 
ŵiŶiŵize iŶstƌuŵeŶt heatiŶg ǁhile ƌaĐk ŵouŶted. Do Ŷot ĐoŶtiŶue to 
opeƌate the iŶstƌuŵeŶt if Ǉou ĐaŶŶot ǀeƌifǇ the faŶ is opeƌatiŶg ;Ŷote soŵe 
faŶs ŵaǇ haǀe iŶteƌŵitteŶt dutǇ ĐǇĐlesͿ. Do Ŷot iŶseƌt aŶǇ oďjeĐt iŶto the 
faŶ's iŶlet oƌ outlet. 
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For ĐoŶtiŶued safe use of the iŶstruŵeŶt 

 

 Do not place heavy objects on the instrument. 

 Do not obstruct cooling air flow to the instrument. 

 Do not place a hot soldering iron on the instrument. 

 Do not pull the instrument with the power cord, connected 

probe, or connected test lead. 

 Do not move the instrument when a probe is connected to a 

circuit being tested. 
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CoŵpliaŶĐe “tateŵeŶts 

Disposal of Old Electrical & Electronic Equipment (Applicable in the 

European Union and other European countries with separate collection 

systems) 

 

 

This product is subject to Directive 

2002/96/EC of the European 

Parliament and the Council of the 

European Union on waste electrical 

and electronic equipment (WEEE), 

and in jurisdictions adopting that 

Directive, is marked as being put on 

the market after August 13, 2005, 

and should not be disposed of as 

unsorted municipal waste. Please 

utilize your local WEEE collection 

facilities in the disposition of this 

product and otherwise observe all 

applicable requirements. 

 

 

  

www.valuetronics.com



ix 

CE Declaration of Conformity 

 

This instrument meets the requirements of 2006/95/EC Low Voltage 

Directive and 2004/108/EC Electromagnetic Compatibility Directive with 

the following standards. 

 

Low Voltage Directive 

- EN61010-1: 2001 

- EN61010-031: 2002+A1: 2008 

 

EMC Directive 

- EN 61326-1:2006 

- EN 61000-3-2: 2006+A2: 2009 

- EN 61000-3-3: 2008 
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“afetǇ “Ǉŵďols 

 

Refer to the user manual for warning information to 

avoid hazard or personal injury and prevent damage 

to instrument. 

 
Electric Shock hazard 

 
Alternating current (AC) 

 
Chassis (earth ground) symbol. 

 
Ground terminal 

 
On (Power).  This is the In position of the power 

switch when instrument is ON. 

 
Off (Power).  This is the Out position of the power 

switch when instrument is OFF. 

 

Off (Supply).  This is the AC mains 

connect/disconnect switch on top of the 

instrument. 

 

CAUTION indicates a hazardous situation which, if 

not avoided, will result in minor or moderate injury 

 

WARNING indicates a hazardous situation which, if 

not avoided, could result in death or serious injury 

 

DANGER indicates a hazardous situation which, if 

not avoided, will result in death or serious injury. 
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1 GeŶeƌal IŶfoƌŵatioŶ  

1.1 PƌoduĐt Oǀeƌǀieǁ 

The B&K Precision 2190E digital storage oscilloscope (DSO) is a portable 

benchtop instrument used for making measurements of signals and 

waveforms. The osĐillosĐope͛s ďaŶdǁidth is capable of capturing up to 100 

MHz signals with a real time sampling rate of up to 1 GSa/s. With up to 40k 

points of deep memory, more details of a signal can be captured and 

displayed on a large color LCD display for analysis. 

Features: 

 2 channels with bandwidth up to 100 MHz 

 Single channel real-time sampling rate of up to 1 GSa/s 

 Up to 40k points of memory depth 

 ϳ͟ Coloƌ TFT LCD displaǇ 

 Trigger types: Edge, Pulse, Video, Slope, and Alternative 

 Digital filter and waveform recorder functions  

 Automatic measurement of 32 parameters (Voltage and Time) 

 Standard USB host, USBTMC device, RS-232, and LAN ports 

 

1.2 PaĐkage CoŶteŶts 

Please inspect the instrument mechanically and electrically upon receiving 

it. Unpack all items from the shipping carton, and check for any obvious 

signs of physical damage that may have occurred during transportation. 

Report any damage to the shipping agent immediately. Save the original 

packing carton for possible future reshipment. Every instrument is shipped 

with the following contents:  

 1 x Quick Start guide (printed) 

 1 x AC power cord 

 1 x USB type A to Type B cable 

 2 x 1:1/10:1 Passive Oscilloscope Probes 
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Verify that all items above are included in the shipping container. If 

anything is missing, please contact B&K Precision. 

 

1.3 FƌoŶt PaŶel 
It is important for you to familiarize yourself with the D“O͛s fƌoŶt paŶel 
before operating the instrument. Below is a brief introduction of the front 

panel function operation. 

 

Figure 1.1 – Front Panel 

Front Panel Description 

 Front USB (Type A) Connector 

 Menu Function Keys, Menu On/Off, Print Key 

 IŶput ChaŶŶels ;ϭ MΩ BNCͿ 

 Probe Compensator (1 kHz and Ground) 

1 2 3 4 

6 

7 

8 9 

5 

10 

1 

2 

3 

4 
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 Horizontal Controls (Time Base) 

 Trigger Controls 

 Auto Setup Button 

 Menu and Measurement Buttons 

 Universal Knob 

 Vertical Controls 

 

1.4 BaĐk PaŶel 
The following images show back and side panel connection locations. 

 

Figure 1.2 – Back Panel 

1 2 3 4 

6 

7 

5 

6 

10 

9 

5 

7 

8 
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Back Panel Description 

 Security Lock Receptacle 

 LAN Interface 

 Pass/Fail Output 

 RS-232 Connector 

 Rear USB (Type B) Device Connector 

 Power Input Connector 

 AC Power Switch 

 

1.5 DisplaǇ IŶfoƌŵatioŶ 

 

Figure 1.3 – Display Screen 

  

1 

2 

3 

4 

5 

6 

7 
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User Interface Description 

 Trigger Status  

 USB Host Port Connection Indicator  

 Waveform Display Preview  

 Horizontal Trigger Position Marker  

 LAN Port Connection Indicator 

 Menu 

 Trigger Source, Type, and Level Indicator 

 Frequency Counter 

 Horizontal Delay Position 

 Horizontal Time Base Setting 

 
Channel Source, Coupling Type, Volts/Division, BW Limit 

Indicator 

 Vertical Display Markers (Ground Reference) 

  
Trigger Level Display Marker 

 

  

13 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
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2 GettiŶg “taƌted 

Before connecting and powering up the instrument, please review and go 

through the instructions in this chapter. 

2.1 IŶput Poǁeƌ ReƋuiƌeŵeŶts 

Input Power 
The supply has a universal AC input that accepts line voltage and 

frequency input within: 

100 – 240 V (+/- 10%), 50/60 Hz (+/- 5%) 

100 – 127 V, 45 – 440 Hz 

Before connecting to an AC outlet or external power source, be sure that 

the power switch is in the OFF position and verify that the AC power cord, 

including the extension line, is compatible with the rated voltage/current 

and that there is sufficient circuit capacity for the power supply.  Once 

verified, connect the cable firmly. 

 

 

 

The included AC power cord is safety certified for this 

instrument operating in rated range.  To change a cable or add 

an extension cable, be sure that it can meet the required 

power ratings for this instrument.  Any misuse with wrong or 

unsafe cables will void the warranty. 

 

 

2.2 PƌeliŵiŶaƌǇ CheĐk 

Complete the following steps to verify that the oscilloscope is ready for 

use. 
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Verify AC Input Voltage 
Verify and check to make sure proper AC voltages are available to 

power the instrument.  The AC voltage range must meet the 

acceptable specification as explained in section 2.1. 

Connect Power 
Connect AC power cord to the AC receptacle in the rear panel and 

press the power switch to the ON position to turn ON the 

instrument.  The instrument will have a boot screen while 

loading, after which the main screen will be displayed. 

Self-Test 
The instrument has 3 self-test options to test the screen, keys, 

and the LED back lights of the function, menu, and channel keys 

as shown below. 

 

 

Figure 2.1 – Self Test Menu 

To perform the self-test, please refer to the Self Test section for 

further instructions. 

 

Self-Cal 
 This option runs an internal self-calibration procedure that will 

check and adjust the instrument.  To perform the self-calibration, 

please refer to the Self Calibration section for further 

instructions. 
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Check Model and Firmware Version 
 

The model and firmware version can be verified from within the menu 

system. 

Press Utility and select System Status option. The software/firmware 

version, hardware version, model, and serial number will be displayed.  

Press the Single key to exit.     

Function Check 
Follow the steps below to do a quick check of the osĐillosĐope͛s 
functionality. 

1. Power on the oscilloscope. Pƌess ͞DйFAULT “йTUP͟ to show the 

result of the self-check. The probe default attenuation is 1X. 

 

 

Figure 2.2 – Scope Layout 

2. Set the switch to 1X on the probe and connect the probe to 

channel 1 on the oscilloscope. To do this, align the slot in the 

probe connector with the key on the CH 1 BNC, push to connect, 

and twist to the right to lock the probe in place. Connect the 

probe tip and reference lead to the PROBE COMP connectors. 
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Figure 2.3 – Probe Compensation 

3. Pƌess ͞AUTO͟ to shoǁ the ϭ kHz fƌeƋueŶĐǇ aŶd aďout ϯV peak-

peak square wave in couple seconds. 

 

 

Figure 2.4 – 3 Vpp Square Wave 

4. Pƌess ͞CHϭ͟ tǁo tiŵes to turn off ĐhaŶŶel ϭ, Pƌess͞CHϮ͟ to 
change screen into channel 2, reset the channel 2 as step 2 and 

step 3.  

 

PROBE 

COMP 

CH1 
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Probe Safety 

A guard around the probe body provides a finger barrier for protection 

from electric shock. 

 

Figure 2.5 – Oscilloscope Probe 

Connect the probe to the oscilloscope and connect the ground terminal to 

ground before you take any measurements.   

 

SHOCK HAZARD 

To avoid electric shock when using the probe, keep fingers 

behind the guard on the probe body. 

To avoid electric shock while using the probe, do not touch 

metallic portions of the probe head while it is connected to a 

voltage source. Connect the probe to the oscilloscope and 

connect the ground terminal to ground before you take any 

measurements. 
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Probe Attenuation 

Probes are available with various attenuation factors which affect the 

vertical scale of the signal. The Probe Check function verifies that the 

Probe attenuation option matches the attenuation of the probe.  

You can push a vertical menu button (such as the CH 1 MENU button), and 

select the Probe option that matches the attenuation factor of your probe. 

 NOTE: The default setting for the Probe option is 1X.  

 

Be sure that the attenuation switch on the probe matches the Probe 

option in the oscilloscope. Switch settings are 1X and 10X. 

 

 

NOTE: When the attenuation switch is set to 1X, the probe limits 

the bandwidth of the oscilloscope to 6 MHz (according to Probe 

spec). To use the full bandwidth of the oscilloscope, be sure to set 

the switch to 10X 

 

 

Probe Compensation 

As an alternative method to Probe Check, you can manually perform this 

adjustment to match your probe to the input channel. 
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Figure 2.6 – Probe Compensation Setup 

1. Set the Probe option attenuation in the channel menu to 10X.  Do 

so by pressing CH1 button and seleĐtiŶg ͞Pƌoďe͟ fƌoŵ ŵeŶu.  
Select 10X.  Set the switch to 10X on the probe and connect the 

probe to channel 1 on the oscilloscope. If you use the probe 

hook-tip, ensure a proper connection by firmly inserting the tip 

onto the probe. 

2. Attach the probe tip to the PROBE COMP 3V connector and the 

reference lead to the PROBE COMP Ground connector. Display 

the channel and then push the ͞AUTO͟ ďuttoŶ. 
3. Check the shape of the displayed waveform. 

 

Figure 2.7 – Compensation Illustration 

4. If necessary, adjust your probe͛s compensation trimmer pot. 

Repeat as necessary. 

 

AUTO  

BUTTON 

PROBE 

COMP 

CH1 

Undercompensated Correctly Compensated Overcompensated 
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3 FuŶĐtioŶs aŶd OpeƌatiŶg 
DesĐƌiptioŶs 

To use your oscilloscope effectively, you need to learn about the following 

oscilloscope functions: 

• Menu and control button  

• Connector 

• Auto Setup  

• Default Setup 

• Universal knob 

• Vertical System  

• Channel Function Menu 

• Math Functions 

• Using REF 

• Horizontal System 

• Trigger System 

• Acquiring signals System 

• Display System 

• Measuring waveforms System 

• Utility System 

• Storage System 

• Online Help function 
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3.1 MeŶu aŶd CoŶtƌol ButtoŶ 

 

Figure 3.1 – Control Buttons 

 

 Channel buttons (CH1, CH2): Press a channel button to turn 

that channel ON or OFF and open the channel menu for that 

channel. You can use the channel menu to set up a channel. 

When the channel is on, the channel button is lit. 

 MATH: Press to display the Math menu. You can use the 

MATH menu to use the oscilloscope͛s Math functions. 

 REF: Press to display the Ref Wave menu. You can use this 

menu to save and recall four or two reference waveforms to 

and from internal memory. 
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 HORI MENU: Press to display the Horizontal menu. You can 

use the Horizontal menu to display the waveform and zoom 

in a segment of a waveform. 

 TRIG MENU: Press to display the Trigger menu. You can use 

the Trigger menu to set the trigger type (Edge. Pulse, Video, 

Slope, Alternative) and trigger settings. 

 SET TO 50%: Press to stabilize a waveform quickly. The 

oscilloscope can set the trigger level to be halfway between 

the minimum and maximum voltage level automatically. This 

is useful when you connect a signal to the EXT TRIG 

connector and set the trigger source to Ext or Ext/5. 

 FORCE: Use the FORCE button to complete the current 

waveform acquisition whether the oscilloscope detects a 

trigger or not. This is useful for Single acquisitions and 

Normal trigger mode. 

 SAVE/RECALL: Press to display the Save/Recall menu. You 

can use the Save/Recall menu to save and recall up to 20 

oscilloscope setups and 10 waveforms to/from internal 

memory or a USB memory device (limited by memory 

capacity of the USB flash drive). You can also use it to recall 

the default factory settings, to save waveform data as a 

comma-delimited file (.CSV), and to save the displayed 

waveform image. 

 ACQUIRE: Press to display Acquire menu. You can use the 

Acquire menu to set the acquisition Sampling Mode 

(Sampling, Peak Detect, and Average). 

 MEASURE: Press to display a menu of measurement 

parameters. 

 CURSORS: Display the Cursor Menu. Vertical Position 

controls adjust cursor position while displaying the Cursor 

Menu and the cursors are activated. Cursors remain 

displaǇed ;uŶless the ͞TǇpe͟ optioŶ is set to ͞Off͟Ϳ afteƌ 
leaving the Cursor Menu but are not adjustable. 

 DISPLAY: Press to open the Display menu. You can use the 

Display menu to set grid and waveform display styles, and 

persistence. 

 UTILITY: Press to open the Utility menu. You can use the 

Utility menu to configure oscilloscope features, such as 
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sound, language, counter, etc. You can also view system 

status and update software. 

 DEFAULT SETUP: Pƌess to ƌeset the osĐillosĐope͛s settiŶgs to 
the default factory configuration. 

 HELP: Enter the online help system. 

 AUTO: Automatically sets the oscilloscope controls to 

produce a usable display of the input signals. 

 RUN/STOP: Continuously acquires waveforms or stops the 

acquisition. 

Note:  If waveform acquisition is stopped (using the 

RUN/STOP or SINGLE button), the TIME/DIV control expands 

or compresses the waveform. 

 SINGLE: Acquire a single waveform and then stops waveform 

acquisition. 

 

3.2 CoŶŶeĐtoƌs 

 
Figure 3.2 – Connectors 

 Channel Connector (CH1, CH2): Input connectors for waveform 

display. 

 EXT TRIG: Input connector for an external trigger source. Use the 

Tƌiggeƌ MeŶu to seleĐt the ͞йǆt͟ oƌ ͞йǆt/ϱ͟ tƌiggeƌ souƌĐe. 
 Probe Compensation: 1 kHz voltage probe compensation output 

and ground.  Use to electrically match the probe to the 

oscilloscope input circuit. 
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3.3 Auto “etup 

The 2190E Digital Storage Oscilloscope has an Auto Setup function that 

identifies the waveform types and automatically adjusts controls to 

produce a usable display of the input signal. 

Press the AUTO front panel button, and then press the menu option 

button adjacent to the desired waveform as follows: 

 

Figure 3.3 – Auto Setup 

Table 3.1 –  Autoset Menu 

Option Description 

 

(Multi-cycle sine) 

Auto set the screen and display 

several cycles signal. 

 

(Single-cycle sine) 

Set the screen and auto display 

single cycle signal. 

www.valuetronics.com



18 

 

(Rising edge) 

Auto set and show the rising time. 

 

(Falling edge) 

Auto set and show the falling time. 

 

(Undo Setup) 

Causes the oscilloscope to recall the 

previous setup. 

 

Auto Set determines the trigger source based on the following conditions: 

• If multiple channels have signals, channel with the lowest 

frequency signal. 

• No signals found, the lowest-numbered channel displayed when 

Auto set was invoked. 

• No signals found and no channels displayed, oscilloscope displays 

and uses channel 1. 
 

Table 3.2 – Auto Set Function Menu Items 

Function Setting 

Acquire Mode Adjusted to Sampling 

Display Format Y-T 

Display Type Set to Dots for a video signal, set to 

Vectors for an FFT spectrum; otherwise, 

unchanged 

Vertical Coupling Adjusted to DC or AC according to the 

input signal 

Bandwidth Limit Off(full) 
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V/div Adjusted  

VOLTS/DIV adjustability Coarse 

Signal inverted Off 

Horizontal position Center 

Time/div Adjusted 

Trigger type Edge 

Trigger source Auto detect the channel which has the 

input signal  

Trigger slope Rising 

Trigger mode Auto 

Trigger coupling DC 

Trigger holdoff Minimum 

Trigger level Set to 50% 

 

 NOTE: The AUTO ďuttoŶ ĐaŶ ďe disaďled. Please see ͞Education 

Mode͟ foƌ details. 
 

 

3.4 Default “etup 

The oscilloscope is set up for normal operation when it is shipped from the 

factory.  This is the default setup.  To recall this setup, press the DEFAULT 

SETUP button.  For the default options, buttons and controls when you 

press the DEFAULT SETUP ďuttoŶ, ƌefeƌ to ͞Table 3.3 – Default Setup 

Table͟ below. 

The DEFAULT SETUP button does not reset the following settings: 
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• Language option 

• Saved reference waveform files 

• Saved setup files 

• Display contrast 

• Calibration data 

 

Table 3.3 – Default Setup Table 

Menu or system 
Options, knobs 

 or buttons 
Default  setup 

CH1,CH2 

Coupling DC 

BW limit Off 

Volts/div Coarse 

Probe 1X 

Invert Off 

Filter Off 

Volts/div 1.00V 

MATH 

Operation CH1+CH2 

CH1 Invert Off 

CH2 Invert Off 

FFT operation: 

Source CH1 

Window Hanning 

FFT Zoom 1X 

Scale dBVrms 

Display Split 

HORIZONTAL 

Window Main  

Position Ϭ.ϬϬμs 

Sec/div ϱϬϬμs 

Window Zone ϱϬ.Ϭμs 

Trigger knob level 

CURSOR Type Off 
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Source CH1 

Horizontal (voltage) +/-3.2divs 

Vertical (time) +/-5divs 

ACQUIRE 

three mode options Sampling 

Averages 16 

Sampling mode Real Time 

DISPLAY 

Type Vectors 

Persist off 

Gird  

Intensity 60% 

Brightness 40% 

Format YT 

Menu Display infinite 

SAVE/RECALL 

Type Setups 

Save To Device 

Setup No.1 

REF 

REFA/REFB REFA 

Source CH1 

REFA off 

REFB off 

UTILITY 

 

Sound on 

Counter On 

Back USB USBTMC 

Pass/Fail off 

Record off 

TRIGGER (edge) 

Type edge 

Source CH1 

Slope Rising 

Mode Auto 
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Coupling DC 

LEVEL 0.00V 

TRIGGER (pulse) 

Type pulse 

Source CH1 

When = 

Set Pulse Width 1.00ms 

Mode Auto 

Coupling DC 

TRIGGER (Video) 

Type Video 

Source CH1 

Polarity Normal  

Sync All Lines 

Standard NTSC 

Mode Auto 

TRIGGER 

(Slope) 

Type Slope 

Source CH1 

Time 1.00ms 

Mode Auto 

TRIGGER (Alternative) 

Type Alternative 

Source CH1 

Mode Edge 

Coupling DC 
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3.5 UŶiǀeƌsal KŶoď 

 

Figure 3.4 – Universal Knob 

You can use the Universal knob with many functions, such as adjusting the 

hold off time, moving cursors, setting the pulse width, setting the video 

line, adjusting the upper and lower frequency limit, adjusting the X and Y 

masks when using the pass/fail function, etc. You can also turn the 

͞UŶiǀeƌsal͟ kŶoď to adjust the stoƌage positioŶ of setups, ǁaǀefoƌŵs, 
pictures when saving/recalling, and to select menu options.  With some 

functions, the light indicator above the knob will turn on to indicate that 

the knob can be used to make changes or adjustments for that function.  

The knob can also be pushed to make a selection after 

changes/adjustments have been made. 

 

3.6 VeƌtiĐal “Ǉsteŵ 

The vertical control could be used for displaying waveform, rectify scale 

and position. 
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Figure 3.5 – Vertical System Controls 

Using Vertical Position Knob and Volts/div Knob 
• VeƌtiĐal ͞PO“ITION͟ KŶoď 

1. Use the VeƌtiĐal ͞PO“ITION͟ kŶoďs to ŵoǀe the ĐhaŶŶel 
ǁaǀefoƌŵs up oƌ doǁŶ oŶ the sĐƌeeŶ. This ďuttoŶ͛s 
resolution varies as per the vertical scale. 

2. When you adjust the vertical position of channels 

waveforms, the vertical position information will display 

on the bottom left of the sĐƌeeŶ. Foƌ eǆaŵple ͞Volts 
Pos=Ϯϰ.ϲŵV͟. 

3. Pƌess the ǀeƌtiĐal ͞PO“ITION͟ kŶoď to set the ǀeƌtiĐal 
position to zero. 

 

• ͞Volts/diǀ͟ KŶoď 

1. Use the ͞Volts/diǀ͟ kŶoďs to ĐoŶtƌol hoǁ the 
oscilloscope amplifies or attenuates the source signal of 

chaŶŶel ǁaǀefoƌŵs. WheŶ Ǉou tuƌŶ the ͞ǀolts/diǀ͟ 
knob, the oscilloscope increases or decreases the vertical 

size of the waveform on the screen with respect to the 

ground level. 

2. WheŶ Ǉou pƌess the ͞Volt/diǀ͟ knob, you can switch 

͞Volts/diǀ͟ optioŶ ďetǁeeŶ ͞Coaƌse͟ aŶd ͞FiŶe͟. The 
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vertical scale is set by a 1-2-5 step sequence in Coarse 

mode. Increase in the clockwise direction and decrease 

in the counterclockwise direction. In Fine mode, the 

knob changes the Volts/Div scale in small steps between 

the coarse settings. Again, increase in the clockwise 

direction and decrease in the counterclockwise 

direction. 

 

3.7 ChaŶŶel FuŶĐtioŶ MeŶu 

Table 3.4 – Channel Function Menu 

Option Setting Introduction 

Coupling 

DC 

 

AC 

 

GND 

DC passes both AC and DC 

components of the input signal. 

AC blocks the DC component of the 

input signal and attenuates signals 

below 10 Hz. 

GND disconnects the input signal. 

BW limit 

On 

 

Off 

Limits the bandwidth to reduce 

display noise; filters the signal to 

reduce noise and other unwanted 

high frequency components.  

Volts/Div 
Coarse 

Fine 

Selects the resolution of the 

Volts/Div knob 

Coarse defines a 1-2-5 sequence. 

Fine changes the resolution to small 

steps between the coarse settings. 
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Probe 

1X, 5X 

10X, 50X 

100X, 500X, 

1000X 

Set to match the type of probe you 

are using to ensure correct vertical 

readouts. 

 

Next Page Page 1/3 
Press this button to enter the second 

page menu 

 

Table 3.5 – Channel Function Menu 2 

Option Setting Instruction 

Invert 
on 

off 

Turn on invert function. 

Turn off invert function. 

Filter 
 Press this button to enter the 

͞Digital Filteƌ ŵeŶu͟. 

Next Page 
Page 2/3 Press this button to enter the third 

page menu. 

 

Table 3.6 – Channel Function Menu 3 

Option Setting Introduction 

Unit 
V 

A 

Set the scale unit to voltage 

Set the scale unit to current. 

Skew 
-100 ns – 

100ns 

Set the skew time between two 

channels. 

Next Page Page 3/3 
Press this button to return to the 

first page menu. 
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Table 3.7 – Digital Filter Menu 

Option Setting Introduction 

Digital Filter 
On 

Off 

Turn on the digital filter. 

Turn off the digital filter. 

Type 

 

 

 

 

Setup as LPF (Low Pass Filter). 

Setup as HPF (High Pass Filter). 

Setup as BPF (Band Pass Filter). 

Setup as BRF (Band Reject Filter). 

Upper limit  
TuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to set 
upper limit.  

Lower limit  
TuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to set 
lower limit. 

Return  Return to the second page menu. 

 

• ͞GND͟ Coupling:  Use GND coupling to display a zero-volt 

waveform. Internally, the channel input is connected to a zero-

volt reference level. 

• Fine Resolution:  The vertical scale readout displays the actual 

Volts/Div setting while in the fine resolution setting. Changing the 

setting to coarse does not change the vertical scale until the 

VOLTS/DIV control is adjusted. 

 

 

NOTE: 

The oscilloscope͛s vertical response rolls off slowly above its 

specified bandwidth. Therefore, the FFT spectrum can show valid 

frequency information higher than the oscilloscope͛s bandwidth. 

However, the magnitude information near or above the 

bandwidth will not be accurate. 
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If the channel is set to DC coupling, you can quickly measure the 

DC component of the signal by simply noting its distance from the 

ground symbol. 

If the channel is set to AC coupling, the DC component of the 

signal is blocked allowing you to use greater sensitivity to display 

the AC component of the signal. 

 

Setting up Channels 

Each channel has its own separate Menu. The items are set up separately 

according to each channel. 

1. Setup Channel Coupling 

Take CH1 for example; the tested signal is a sine wave signal with 

DC deflection: 

• Press ͞CHϭ͟→͞CoupliŶg͟→͞AC͟, Set to AC couple mode. 

This will block the DC component of the input signal. 

 

• Press ͞CHϭ͟→͞CoupliŶg͟→͞DC͟, “et to DC couple mode. 

Both DC and AC components of the input signal will be 

captured. 
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Figure 3.6 – DC Coupling 

• Press ͞CHϭ͟→͞CoupliŶg͟→͞GND͟, “et to G‘OUND 
mode. This disconnects the input signal. 

 

2. Bandwidth Limiting 

Take CH1 for example: 

• Pƌess ͞CHϭ͟→͞BW Liŵit͟→ ͞OŶ͟, aŶd ďaŶdǁidth ǁill ďe 
limited to 20 MHz. 

• Press ͞CHϭ͟→͞BW Liŵit͟→ ͞Off͟, aŶd ďaŶdǁidth liŵit 
will be disabled. 
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Figure 3.7 – Bandwidth Limit 

3. Volts/Div Settings 

Vertical scale adjust have Coarse and Fine modes, Vertical 

sensitivity range of 2 mV/div – 10 V/div. 

Take CH1 for example: 

• Press ͞CHϭ͟→͞Volts/Diǀ͟→͞Coaƌse͟. It is the default 
setting of Volts/Div, and makes the vertical scaling in a 1-

2-5-step sequence from 2 mV/div, 5 mV/div, and 10 

mV/div to 10 V/div.  

• Press ͞CHϭ͟→ Volts/Diǀ͟→ FiŶe͟. This settiŶg ĐhaŶges 
the vertical control to small steps between the coarse 

settings. It will be helpful when you need to adjust the 

waveform vertical size in smaller steps. 
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Figure 3.8 – Coarse/Fine Control 

4. Setting Probe Attenuation  

In order to set the attenuation coefficient, you need to specify it 

in the channel operation Menu. If the attenuation coefficient is 

10:1, the input coefficient should be set to 10X, so that the 

Volts/div information and measurement testing is correct. 

Take CH1 for example, when you use the 100:1 probe: 

 

• Press ͞CHϭ͟→͞Pƌoďe͟ →͞ϭϬϬX͟ 
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Figure 3.9 – Probe Attenuation Setting 

5. Inverting Waveforms 

Take CH1 for example: 

• Press ͞CHϭ͟→ Neǆt Page ͞Page ϭ/ϯ͟ →͞IŶǀeƌt͟→͞OŶ͟: 
 

 

Figure 3.10 – Invert Waveform Screen 
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6. Using the Digital Filter 

• Pƌess ͞CHϭ͟→ Neǆt Page ͞Page ϭ/ϯ͟→ ͞Filteƌ͟, display 

the digital filteƌ ŵeŶu. “eleĐt ͞Filteƌ TǇpe͟, theŶ seleĐt 
͞Uppeƌ Liŵit͟ oƌ ͞Loǁeƌ Liŵit͟ aŶd tuƌŶ the ͞UŶiǀeƌsal͟ 
knob to adjust them. 

• Pƌess ͞CHϭ͟→ Neǆt Page ͞Page ϭ/ϯ͟→ ͞Filteƌ͟ →͞Off͟. 
Turn off the Digital Filter function. 

 

 

Figure 3.11 – Digital Filter Menu 

• Pƌess ͞CHϭ͟→ ͞Neǆt Page ͞Page 1/ϯ͟→ ͞Filteƌ͟ → ͞OŶ͟. 
Turn on the Digital Filter function. 
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Figure 3.12 – Digital Filter Adjustment Screen 

 

3.8 Math FuŶĐtioŶs 

Math shows the results after +,-,*, / and FFT operations of the CH1 and 

CH2. Press the MATH button to display the waveform math operations. 

Press the MATH button again to remove the math waveform display. 

Table 3.8 – Math Function Menu 

Function Setting Description 

Operation +, -, *, /, FFT 
Math operates between signal 

source CH1 and CH2. 

Source A CH1 – CH2 Select CH1 or CH2 as Source A. 

Source B CH1 – CH2 Select CH1 or CH2 as Source B. 

 Invert on 
Invert the MATH waveform. 
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off Turn off MATH Invert function. 

Next Page Page 1/2 Enter the second page of MATH 

menu. 

 

Table 3.9 – Math Function Menu 2 

Function Setting Description 

   

Use universal knob to adjust the 

vertical position of the MATH 

waveform. 

  

Use universal knob to adjust the 

vertical scale of the MATH 

waveform. 

Next Page Page 2/2 Go back to first page of MATH 

menu. 

 

Table 3.10 – Math Function Description 

Operation Setting Description 

＋ A+B 
Source A waveform adds Source B 

waveform. 

－ A-B 
Source B waveform is subtracted 

from Source A waveform. 

* A*B Source A multiplied by Source B 

/ A/B Source A divided by Source B 

FFT Fast Fourier Transform. 
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Figure 3.13 – Math Waveform 

FFT Spectrum Analyzer 
The FFT process mathematically converts a time-domain signal into its 

frequency components. You can use the Math FFT mode to view the 

following types of signals: 

• Analyze the harmonic wave in the Power cable. 

• Test the harmonic content and distortion in the system 

• Show the Noise in the DC Power supply 

• Test the filter and pulse response in the system 

• Analyze vibration 

 

Table 3.11 – FFT Function Menu 1 

FFT Option Setting Description 

Source CH1, CH2 
Select this channel as the FFT 

source.  
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Window 

Hanning 

Hamming 

Rectangular 

Blackman 

Select FFT window types. 

FFT ZOOM 

1X 

2X 

5X 

10X 

Changes the horizontal 

magnification of the FFT display. 

Next Page Page 1/2 
Enter the second page of FFT 

menu. 

 

Table 3.12 – FFT Function Menu 2 

FFT Option Setting Description 

Scale 

Vrms 
Set Vrms to be the Vertical Scale 

unit. 

dBVrms 
Set dBVrms to be the vertical 

Scale unit. 

Display 
Split 

Full screen 

Display FFT waveform on half 

screen. 

Display FFT waveform on full 

screen. 

Next Page Page 2/2 
Return to the first page of FFT 

menu. 
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To use the Math FFT mode, you need to perform the following steps: 

1. Set up the source (time-domain) waveform. 

2. Press the AUTO button to display an YT waveform. 

3. TuƌŶ the ǀeƌtiĐal ͞PO“ITION͟ kŶoď to ŵoǀe the YT ǁaǀefoƌŵ to 
the center vertically (zero divisions). 

4. TuƌŶ the hoƌizoŶtal ͞PO“ITION͟ kŶoď to positioŶ the paƌt of the 
YT waveform that you want to analyze in the center eight 

divisions of the screen. The oscilloscope calculates the FFT 

spectrum using the center 1024 points of the time-domain 

waveform. 

5. TuƌŶ the ͞Volts/diǀ͟ kŶoď to eŶsuƌe that the eŶtiƌe ǁaǀefoƌŵ 
remains on the screen. 

6. TuƌŶ the ͞“/diǀ͟ kŶoď to pƌoǀide the ƌesolutioŶ Ǉou ǁaŶt iŶ the 
FFT spectrum. 

7. If possible, set the oscilloscope to display many signal cycles. 

 

To display FFT correctly, follow these steps: 

1. Push the ͞MATH͟ ďuttoŶ. 
2. “et the ͞OpeƌatioŶ͟ optioŶ to FFT. 

3. Pƌess the ͞“ouƌĐe͟ ďuttoŶ to seleĐt ͞CHϭ͟ oƌ ͞CH2͟ aĐĐoƌdiŶg to 
input signal channel. 

4. TuƌŶ the ͞Tiŵe/diǀ͟ kŶoď to adjust the saŵpliŶg ƌate ;this 
parameter is displayed behind the time base parameter), making 

sure it is at least double the input signal frequency. (to avoid 

aliasing aĐĐoƌdiŶg to NǇƋuist͛s theoƌeŵͿ 
 

Displaying the FFT Spectrum 

Press the MATH button to display the Math Menu. Use the options to 

select the Source channel, Window algorithm, and FFT Zoom factor. You 

ĐaŶ displaǇ oŶlǇ oŶe FFT speĐtƌuŵ at a tiŵe. You ĐaŶ seleĐt ͞Full sĐƌeeŶ͟ 
oƌ ͞“plit͟ iŶ ͞DisplaǇ͟ optioŶ to displaǇ FFT ǁaǀefoƌŵ oŶ full screen or 

display channel waveform and its FFT waveform on half screen at a time. 
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Figure 3.14 – FFT Function 

Select FFT window 

Windows reduce spectral leakage in the FFT spectrum. The FFT assumes 

that the YT waveform repeats forever. With an integral number of cycles, 

the YT waveform starts and ends at the me amplitude and there are no 

discontinuities in the signal shape A non-integral number of cycles in the 

YT waveform causes the signal start and end points to be at different 

amplitudes. The transitions between the start and end points cause 

discontinuities in the signal that introduce high-frequency transients.  

Table 3.13 – FFT Window Description 

Window Characteristics Applications  

Rectangular 

Best frequency 

resolution, worst 

magnitude resolution. 

This is essentially the 

same as no window. 

Symmetric transients 

or bursts. Equal-

amplitude sine waves 

with fixed frequencies. 

Broadband random 

noise with a relatively 

slowly varying 

spectrum. 
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Hanning 

Hamming 

Better frequency, 

poorer magnitude 

accuracy than 

Rectangular. Hamming 

has slightly better 

frequency resolution 

than Hanning. 

Sine, periodic, and 

narrow-band random 

noise. Asymmetric 

transients or bursts. 

Blackman 
Best magnitude, worst 

frequency resolution. 

Single frequency 

waveforms, to find 

higher order 

harmonics. 

 

Magnifying the FFT Spectrum 

You can magnify and use cursors to take measurements on the FFT 

speĐtƌuŵ. The osĐillosĐope iŶĐludes aŶ ͞FFT )ooŵ͟ option to magnify 

hoƌizoŶtallǇ, pƌess this optioŶ ďuttoŶ to seleĐt ͞ϭX͟, ͞ϮX͟, ͞ϱX͟ oƌ ͞ϭϬX͟. 
Moƌeoǀeƌ, Ǉou also ĐaŶ tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to ŵagŶifǇ FFT 
waveform horizontally in a 1-2-5 step. To magnify vertically, turn the 

͞Volts/diǀ͟ kŶoď. 

Measuring an FFT Spectrum Using Cursors 

You can take two measurements on FFT spectrums: magnitude (in dB) and 

frequency (in Hz). Magnitude is referenced to 0 dB, where 0 dB equals 1 

VRMS. You can use the cursors to take measurements at any zoom factor. 

Use horizontal cursors to measure amplitude and vertical cursors to 

measure frequency. 

If you input a sine signal into channel 1, follow these steps: 

• Measure FFT Amplitude 

1. Input a sine signal to channel 1, and press the 

͞AUTO͟ ďuttoŶ. 
2. Pƌess the ͞MATH͟ ďuttoŶ to eŶteƌ the ͞MATH͟ 

menu. 

3. Pƌess the ͞OpeƌatioŶ͟ optioŶ ďuttoŶ to seleĐt ͞FFT͟. 
4. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt ͞CHϭ͟. 

5. Press CH1 button to display CH1 menu. 
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6. TuƌŶ the ͞Time/diǀ͟ kŶoď to adjust the sampling 

rate (at least double the frequency of input signal). 

7. If FFT is displayed on full screen, press CH1 button 

again to remove channel waveform display. 

8. Pƌess the ͞CU‘“O‘͟ ďuttoŶ to eŶteƌ ͞Cuƌsoƌ͟ ŵeŶu. 
9. Pƌess the ͞Cuƌsoƌ Mode͟ ďuttoŶ to seleĐt ͞MaŶual͟. 
10. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Voltage͟. 
11. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt ͞MATH͟. 
12. Pƌess the ͞CuƌA͟ optioŶ ďuttoŶ; tuƌŶ the ͞UŶiǀeƌsal͟ 

knob to move Cursor A to the highest point of the 

FFT waveform. 

13. Pƌess the ͞CuƌB͟ optioŶ ďuttoŶ, tuƌŶ the ͞UŶiǀeƌsal͟ 
knob to move Cursor B to the lowest point of the 

FFT waveform. 

14. The amplitude (△T) displays on the top of the left 

screen. 

 

 

Figure 3.15 – Measuring FFT Amplitude 

• Measure FFT Frequency 

1. Press the CURSOR button. 

2. Pƌess the ͞Cuƌsoƌ Mode͟ ďuttoŶ to seleĐt ͞MaŶual͟. 
3. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Tiŵe͟. 
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4. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt ͞MATH͟. 
5. Pƌess the ͞CuƌA͟ optioŶ ďuttoŶ, tuƌŶ the ͞UŶiǀeƌsal͟ 

button to move Cursor A to the highest position of 

the FFT waveform. 

6. The value of CurA displaying on the top of the left 

screen is FFT frequency. This frequency should be 

the same as input signal frequency. 

 

 

Figure 3.16 – Measuring FFT Frequency 

 

NOTE: 

The FFT of a waveform that has a DC component or offset can 

cause incorrect FFT waveform magnitude values. To minimize the 

DC component, choose AC Coupling on the source waveform. 

To display FFT waveforms with a large dynamic range, use the 

dBVrms scale. The dBVrms scale displays component magnitudes 

using a log scale. 

The Nyquist frequency is the highest frequency that any real-time 

digitizing oscilloscope can acquire without aliasing. This frequency 

is half that of the sample rate provided it is within the analog 
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bandwidth of the oscilloscope. Frequencies above the Nyquist 

frequency will be undersampled, which causes aliasing. 

 

3.9 UsiŶg REF 

The reference control saves waveforms to a nonvolatile waveform 

memory. The reference function becomes available after a waveform has 

been saved. 

Table 3.14 – REF Function Menu 

Option Setting Description 

Source 

CH1,CH2, 

CH1 off 

CH2 off 

Choose the waveform display to 

store. 

REFA 

REFB 
 

Choose the reference location to 

store or recall a waveform. 

Save  
Stores source waveform to the 

chosen reference location. 

REFA 

REFB 

on 

off 

Recall the reference waveform on 

the screen.  

Turn off the reference waveform. 
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Pƌess the ‘ef ďuttoŶ to displaǇ the ͞‘efeƌeŶĐe ǁaǀefoƌŵ ŵeŶu͟.  

 

Figure 3.17 – Reference Waveform Menu 

Operation step: 

1. Pƌess the ͞‘йF͟ ŵeŶu ďuttoŶ to displaǇ the ͞‘efeƌeŶĐe ǁaǀefoƌŵ 
ŵeŶu͟. 

2. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt iŶput sigŶal ĐhaŶŶel. 
3. TuƌŶ the ǀeƌtiĐal ͞PO“ITION͟ kŶoď aŶd ͞Volts/diǀ͟ kŶoď to adjust 

the vertical position and scale. 

4. Pƌess the thiƌd optioŶ ďuttoŶ to seleĐt ͞‘йFA͟ oƌ ͞‘йFB͟ as 
storage position.  

5. Pƌess the ͞“aǀe͟ optioŶ ďuttoŶ. 
6. Pƌess the ďottoŵ optioŶ ďuttoŶ to seleĐt ͞‘йFA OŶ͟ oƌ ͞‘йFB OŶ͟ 

to recall the reference waveform. 

 

 

NOTE: 

X-Y mode waveforms are not stored as reference waveforms. 

You cannot adjust the horizontal position and scale of the 

reference waveform. 
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3.10 HoƌizoŶtal “Ǉsteŵ 

Shown below are two knobs and one button in the HORIZONTAL area. 

 

Figure 3.18 – Horizontal Controls 

Table 3.15 – Horizontal System Function Menu 

Option Setting Description 

Delayed On 

 

 

Off 

Turn on this function for main time base 

waveform to display on the top half screen 

and window time base waveform to display 

on the below half screen at the same time. 

Turn off this function to only display main 

time base waveform on the screen. 

 

Horizontal Control Knob 
You can use the horizontal controls to change the horizontal scale and 

position of waveforms.  The horizontal position readout shows the time 

represented by the center of the screen, using the time of the trigger as 
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zero. Changing the horizontal scale causes the waveform to expand or 

contract around the screen center. 

• HoƌizoŶtal ͞PO“ITION͟ kŶoď 

1. Adjust the horizontal position of all channels and 

math waveforms (the position of the trigger relative 

to the center of the screen). The resolution of this 

control varies with the time base setting. 

2. WheŶ Ǉou pƌess the hoƌizoŶtal ͞PO“ITION͟ KŶoď, 
you can set the horizontal position to zero. 

• ͞Tiŵe/diǀ͟ kŶoď 

1. Used to change the horizontal time scale to magnify 

or compress the waveform. If waveform acquisition 

is stopped (using the RUN/STOP or SINGLE button), 

turn the Time/div knob to expand or compress the 

waveform. 

2. Select the horizontal Time/div (scale factor) for the 

main or the window time base. When Window Zone 

is enabled, it changes the width of the window zone 

by changing the window time base. 

• Display scan mode 

When the Time/div control is set to 100 ms/div or slower and the 

trigger mode is set to Auto, the oscilloscope enters the scan 

acquisition mode. In this mode, the waveform display updates 

from left to right. There is no trigger or horizontal position control 

of waveforms during scan mode. 

Window Zone 
Use the Window Zone option to define a segment of a waveform to see 

more detail.  This function behaves like zooming into a portion of the 

captured waveform.  The window time base setting cannot be set slower 

than the Main time base setting. 

 

You can turn the Horizontal Position and Time/div controls to enlarge or 

minimize waveforms in the Window Zone.  

 

If you want to see a section of the waveform in details, follow these steps: 

1. Pƌess the ͞HO‘I MйNU͟ ďuttoŶ to eŶteƌ the ͞HoƌizoŶtal ŵeŶu͟. 
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2. TuƌŶ the ͞Tiŵe/diǀ͟ kŶoď to ĐhaŶge the ŵaiŶ time base scale. 

3. Pƌess the ͞DelaǇed͟ optioŶ ďuttoŶ to seleĐt ͞OŶ͟. 
 

 

Figure 3.19 – Horizontal Delay Menu 

4. TuƌŶ the ͞HoƌizoŶtal PositioŶ͟ kŶoď ;adjust ǁiŶdoǁ͛s positioŶͿ to 
select the window that your need and expanded window 

waveform display on the below half screen at the same time. 

 

3.11 Tƌiggeƌ “Ǉsteŵ 

The trigger determines when the oscilloscope starts to acquire data and 

display a waveform. When a trigger is set up properly, the oscilloscope 

converts unstable displays or blank screens into meaningful waveforms. 

Here are three buttons and one knob in the trigger area.  See below: 
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Figure 3.20 – Trigger Controls 

• ͞TRIG MENU͟ ButtoŶ: Pƌess the ͞T‘IG MйNU͟ ButtoŶ to 
displaǇ the ͞Tƌiggeƌ MeŶu͟. 

• ͞LEVEL͟ KŶoď: The LEVEL knob is to set the 

corresponding signal voltage of trigger point in order to 

saŵple. Pƌess the ͞LйVйL͟ kŶoď to set tƌiggeƌ leǀel to 
zero.   

• ͞“ET TO 5Ϭ%͟ ButtoŶ: Use the ͞“йT TO ϱϬ%͟ ďuttoŶ to 
stabilize a waveform quickly. The oscilloscope can set 

the Trigger Level to be about halfway between the 

minimum and maximum voltage levels automatically. 

This is useful when you connect a signal to the EXT TRIG 

BNC and set the trigger source to Ext or Ext/5. 

• ͞FORCE ButtoŶ: Use the FORCE button to complete the 

current waveform acquisition whether the oscilloscope 

detects a trigger or not. This is useful for SINGLE 

acquisitions and Normal trigger mode.  

  

Signal Source 
You can use the Trigger Source options to select the signal that the 

oscilloscope uses as a trigger.  The source can be any signal connected to a 

channel BNC, to the EXT TRIG BUS, or the AC power line (available only 

with Edge Trigger). 
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Trigger Type 
The scopes have five trigger types:  Edge, Video, Pulse, Slope, and 

Alternate. 

Edge Trigger 

Use Edge triggering to trigger on the edge of the oscilloscope input signal 

at the trigger threshold. 

Table 3.16 – Edge Trigger Function Menu 

Option Setting Description 

Type Edge 
With Edge highlighted, the rising or falling edge 

of the input signal is used for the trigger. 

Source 

 

CH1 

CH2 

Triggers on a channel whether or not the 

waveform is displayed. 

EXT 

Does not display the trigger signal; the Ext 

option uses the signal connected to the EXT TRIG 

front-panel BNC and allows a trigger level range 

of -1.2V to +1.2V. 

EXT/5 

Same as Ext option, but attenuates the signal by 

a factor of five, and allows a trigger level range 

of +6V to -6V.This extends the trigger level 

range. 

AC Line 

This selection uses a signal derived from the 

power line as the trigger source; trigger coupling 

is set to DC and the trigger level to 0 volts. 

Slope 
 

 

Trigger on Rising edge of the trigger signal. 

Trigger on Falling edge of the trigger signal. 
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 Trigger on Rising edge and Falling edge of the 

trigger signal. 

Mode 

Auto 

Use this mode to let the acquisition free-run in 

the absence of a valid trigger; This mode allows 

an untriggered, scanning waveform at 100 

ms/div or slower time base settings. 

Normal 

Use this mode when you want to see only valid 

triggered waveforms; when you use this mode, 

the oscilloscope does not display a waveform 

until after the first trigger. 

Single 
When you want the oscilloscope to acquire a 

siŶgle ǁaǀefoƌŵ, pƌess the ͞“INGLй͟ button.  

Set up  йŶteƌ the ͞Tƌiggeƌ “etup MeŶu͟ ;“ee Table 3.17). 

 

Table 3.17 – Trigger Setup Function Menu 

Option Setting Explain 

Coupling DC Passes all components of the signal  

AC 
Blocks DC components, attenuates 

signals below 50 Hz.  

HF Reject 
Attenuates the high-frequency 

components above 150 kHz. 

LF Reject 
Blocks the DC component, attenuates the 

low-frequency components below 7 kHz.  

Holdoff 

 

 UsiŶg the ͞uŶiǀeƌsal͟ kŶoď to adjust 
holdoff time (sec), the holdoff value is 

displayed. 

Holdoff   Reset holdoff time to 100ns. 
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Reset 

Return  Return to the fiƌst page of ͞Tƌiggeƌ ŵaiŶ 
ŵeŶu͟. 

 

 

 

Figure 3.21 – Trigger Menu Screen 

Operating Instructions: 

1. Setup Type 

 Pƌess the ͞T‘IG MйNU͟ ďuttoŶ to displaǇ ͞Tƌiggeƌ͟ 
menu. 

 Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞йdge͟. 
2. Set up Source 

 AĐĐoƌdiŶg to the iŶput sigŶal, pƌess the ͞“ouƌĐe͟ optioŶ 
ďuttoŶ to seleĐt ͞CHϭ͟, ͞CHϮ͟, ͞йXT͟, ͞йXT/ϱ͟ oƌ ͞AC 
LiŶe͟.  

3. Set up Slope 

 Pƌess the ͞“lope͟ optioŶ ďuttoŶ to seleĐt ͞ ͟, ͞

͟ or ͞ ͟. 
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4. Set up Trigger mode 

 Press the ͞Tƌiggeƌ ŵode͟ optioŶ ďuttoŶ to seleĐt ͞Auto͟, 

͞Noƌŵal͟, or ͞“iŶgle͟. 
Auto: The waveform refreshes at a high speed whether 

the trigger condition is satisfied or not. 

Normal: The waveform refreshes when the trigger 

condition is satisfied and waits for next trigger event 

occurring when the trigger condition is not satisfied. 

Single: The oscilloscope acquires a waveform when the 

trigger condition is satisfied and then stops 

5. Set up Trigger coupling 

 Pƌess the ͞“et Up͟ ďuttoŶ to eŶteƌ the ͞Tƌiggeƌ “etup 
MeŶu͟. 

 Pƌess the ͞CoupliŶg͟ optioŶ ďuttoŶ to seleĐt ͞DC͟, ͞AC͟, 
͞HF ‘ejeĐt͟ oƌ ͞LF ‘ejeĐt͟. 
 

Pulse Trigger 

Use Pulse Width triggering to trigger on aberrant pulses. 

Table 3.18 – Pulse Trigger Function Menu 1 

Option Setting Description 

Type Pulse 

Select the pulse to 

trigger the pulse match 

the trigger condition. 

Source 

CH1 

CH2 

EXT 

EXT/5 

AC Line 

Select input signal 

source. 
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When 

(Positive pulse width less 

than pulse width setting) 

(Positive pulse width larger 

than pulse width setting) 

(Positive pulse width equal 

to pulse width setting) 

(Negative pulse width less 

than pulse width setting) 

(Negative pulse width 

larger than pulse width setting) 

(Negative pulse width 

equal to pulse width setting) 

Select how to compare 

the trigger pulse 

relative to the value 

selected in the Set 

Pulse Width option. 

Set Width 20.0ns～10.0s 

Selecting this option 

can turn the universal 

to set up the pulse 

width. 

Next Page Page 1/2 
Press this button to 

enter the second page. 

 

 

Figure 3.22 – Pulse Trigger Menu 1 

www.valuetronics.com



54 

 

Table 3.19 – Pulse Trigger Function Menu 2 

Option Setting Description 

Type Pulse 
Select the pulse to trigger the pulse 

match the trigger condition. 

Mode 

Auto 

Normal 

single 

Select the type of triggering; Normal 

mode is best for most Pulse Width 

trigger applications. 

Set up  йŶteƌ the ͞Tƌiggeƌ setup ŵeŶu͟. 

Next Page Page 2/2 
Press this button to return to the first 

page. 

 

 

Figure 3.23 – Pulse Trigger Menu 2 

Operating Instructions: 

1. Setup Type 

 Pƌess the ͞T‘IG MйNU͟ ďuttoŶ to displaǇ ͞Tƌiggeƌ͟ 
menu. 
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 Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Pulse͟. 
2. Set up condition 

 Press the ͞WheŶ͟ optioŶ ďuttoŶ to seleĐt ͞ ͟, ͞

͟, ͞ ͟, ͞ ͟, ͞ ͟oƌ͞ ͟. 

3. Set up pulse width 

 TuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to set up ǁidth. 
 

Video Trigger 

Trigger on fields or lines of standard video signals. 

 

Table 3.20 – Video Trigger Function Menu 1 

Option Setting Description 

Type Video 

When you select the video type, 

put the couple set to the AC, then 

you could trigger the NTSC, PAL 

and SECAM video signal. 

Source 

CH1 

CH2 

Select the input source to be the 

trigger signal. 

EXT 

EXT/5 

Ext and Ext/5 use the signal 

applied to the EXT TRIG 

connector as the source. 

Polarity 

(Normal) 

 

Normal triggers on the negative 

edge of the sync pulse. 

(Inverted) 

 

Inverted triggers on the positive 

edge of the sync pulse. 

Sync 

 

Line Num 

All lines 

Odd field 

Even Field 

 

Select appropriate video sync. 

 

Next Page Page 1/2 
Enter the second page of 

͞Video tƌiggeƌ ŵeŶu͟. 
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Table 3.21 - Video Trigger Function Menu 2 

Option Setting Description 

Type Video 

When you select the video 

type, put the couple set to the 

AC, then you could trigger the 

NTSC, PAL and SECAM video 

signal. 

Standard 
NTSC 

Pal/Secam 

Select the video standard for 

sync and line number count. 

Mode 

Auto 

Use this mode to let the 

acquisition free-run in the 

absence of a valid trigger; This 

mode allows an untriggered, 

scanning waveform at 100 

ms/div or slower time base 

settings. 

Normal 

Use this mode when you want 

to see only valid triggered 

waveforms; when you use this 

mode, the oscilloscope does 

not display a waveform until 

after the first trigger. 

Single 

When you want the 

oscilloscope to acquire a single 

ǁaǀefoƌŵ, pƌess the ͞“INGLй͟ 

button.  

Set up  
йŶteƌ the ͞Tƌiggeƌ setup 
ŵeŶu͟. 

Next Page Page 2/2 
Return to the first page of 

͞Video Tƌiggeƌ ŵeŶu͟. 
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Figure 3.24 – Video Trigger Menu  

 

Operating Instructions: 

1. Set up Type 

 Pƌess the ͞T‘IG MйNU͟ ďuttoŶ to displaǇ ͞Tƌiggeƌ͟ 
menu. 

 Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Video͟. 
2. Set up Polarity 

 Pƌess the ͞PolaƌitǇ͟ optioŶ ďuttoŶ to seleĐt ͞ ͟ oƌ ͞

͟. 
3. Set up Synchronization 

 Pƌess the ͞“ǇŶĐ͟ optioŶ ďuttoŶ to seleĐt ͞All LiŶes͟, ͞LiŶe 
Nuŵ͟, ͞Odd Field͟, aŶd ͞йǀeŶ Field͟.  

 If Ǉou seleĐt ͞LiŶe Nuŵ͟, Ǉou ĐaŶ tuƌŶ the ͞UŶiǀeƌsal͟ 
knob to set the appointed line number. 

4. Set up Standard 

 Pƌess the ͞Neǆt Page - Page Ϯ/Ϯ͟ optioŶ 

 Press the ͞“taŶdaƌd͟ optioŶ ďuttoŶ to seleĐt 
͞PAL/“йCAM͟ oƌ ͞NT“C͟. 

 

www.valuetronics.com



58 

Slope Trigger 

Trigger on positive slope or negative slope of waveform, according to 

setup time of the oscilloscope. 

Table 3.22 – Slope Trigger Function Menu 1 

Option Setting Instruction 

Type Slope 

Trigger on positive slope of 

negative slope according to setup 

time of the oscilloscope. 

Source 

CH1 

CH2 

EXT 

EXT/5 

Select trigger source. 

When 

 

 

 

 

 

 

Select trigger condition. 

Time 
 

<Set time> 

TuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to set 
slope time. Time setup range is 

20ns-10s. 

Next Page Page 1/2 
Enter the second page of slope 

trigger. 
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Figure 3.25 – Slope Trigger Menu 1 

Option Setting Instruction 

Type Slope 

Trigger on positive slope or negative 

slope according to setup time of the 

oscilloscope. 

Vertical  

 

 

 

 

 

Select the trigger level that can be 

adjusted ďǇ ͞LйVйL͟ kŶoď. You ĐaŶ 
adjust ͞LйVйL A͟, ͞LйVйL B͟ oƌ adjust 
them at the same time. 

Mode 

  

  

Auto 

Use this mode to let the acquisition free-

run in the absence of a valid trigger; This 

mode allows an untriggered, scanning 

waveform at 100 ms/div or slower time 

base settings. 
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Normal 

Use this mode when you want to see 

only valid triggered waveforms; when 

you use this mode, the oscilloscope does 

not display a waveform until after the 

first trigger. 

 Single 
When you want the oscilloscope to 

acquire a single waveform, press the 

͞“INGLй͟ ďuttoŶ.  

Set up  
йŶteƌ ͞Tƌiggeƌ setup ŵeŶu͟ ;“ee Table 

3.17). 

Next Page Page 2/2 Return to the first page of slope trigger. 

 

 

Figure 3.26 – Slope Trigger Menu 2 

Operating Instructions: 

Folloǁ the Ŷeǆt steps afteƌ ͞“lope Tƌiggeƌ͟ is seleĐted: 

1. Input a signal to CH1 or CH2. 

2. Press the ͞AUTO͟ ďuttoŶ. 
3. Pƌess the ͞T‘IG MйNU͟ ďuttoŶ to eŶteƌ ͞Tƌiggeƌ ŵeŶu͟. 
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4. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞“lope͟. 
5. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt ͞CHϭ͟ oƌ ͞CHϮ͟. 
6. Pƌess the ͞WheŶ͟ optioŶ ďuttoŶ to seleĐt ͞ ͟, ͞ ͟, 

͞ ͟, ͞ ͟, ͞ ͟ aŶd ͞ ͟. 
7. Press the ͞Tiŵe͟ ďuttoŶ, tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to adjust 

slope time. 

8. Pƌess the ͞Neǆt Page - Page ϭ/Ϯ͟ optioŶ ďuttoŶ to eŶteƌ the 
seĐoŶd page of the ͞“lope tƌiggeƌ ŵeŶu͟. 

9. Pƌess the ͞VeƌtiĐal͟ optioŶ ďuttoŶ to seleĐt tƌiggeƌ leǀel that ĐaŶ 
be adjusted. 

10. Turn the ͞LйVйL͟ kŶoď. 
 

Alternate Trigger 

The trigger signal comes from two vertical channels when you use 

alternate trigger. In this mode, you can observe two irrelative signals at 

the same time. You can select different trigger types for two vertical 

signals, and selected types cover edge, pulse, video and slope trigger. 

Trigger information of two channel signals display on the bottom right of 

the screen. 

 

Figure 3.27 – Alternate Trigger Menu 
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Table 3.23 – Alternate Trigger Edge Mode Function Menu 1 

Option Setting Description 

Type Alternate 

When using alternate trigger, the triggered 

signal comes from two vertical channels. In 

this mode, you can observe two irrelative 

signals at a time. 

Channels CH1-CH2 Set the trigger channels 

Source 
CH1 

CH2 

Set trigger type information for CH1 signal 

Set trigger type information for CH2 signal 

Mode Edge 
Set trigger type of vertical channel signal to 

edge  

Next Page Page 1/2 
Go to the second page of the TRIGGER 

Menu. 

 

Table 3.24 – Alternate Trigger Edge Mode Function Menu 2 

Option Setting Description 

Slope 

 

 

 

 

Triggering on rising edge. 

Triggering on falling edge. 

Triggering on rising edge and falling edge. 

Set up  
йŶteƌ ͞Tƌiggeƌ setup ŵeŶu͟ ;See Table 

3.17). 

Next Page Page 2/2 
Go to the back to the first page of the 

TRIGGER Menu. 
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Table 3.25 – Alternate Trigger Pulse Mode Function Menu 1 

Option Setting Description 

Type 
 

Alternate 

The trigger signal comes from two 

vertical channels when you use 

alternative trigger. In this mode, you 

can observe two irrelative signals at the 

same time. 

Channels CH1-CH2 Set the trigger channels 

Source 
CH1 

CH2 

Set trigger type information for CH1 

signal 

Set trigger type information for CH2 

signal 

Mode Pulse 
Set trigger type of the vertical channel 

signal to Pulse trigger.  

Next Page Page 1/2 
Enter the second page of Alternative 

trigger menu. 

 

Table 3.26 – Alternate Trigger Pulse Mode Function Menu 2 

Option Setting Description 

When 

 

 

 

 

 

 

Select how to compare the trigger 

pulse relative to the value selected in 

the Set Pulse Width option. 

Set Width  20.0ns-10.0s Selecting this option can turn the 

universal to set up the pulse width. 
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Set up  йŶteƌ the ͞Tƌiggeƌ “etup MeŶu͟ (See 

Table 3.17).  

Next Page Page 2/2 Press this button to return to the first 

page. 

 

Table 3.27 – Alternate Trigger Video Mode Function Menu 1 

Option Setting Description 

Type Alternative The trigger signal comes from two 

vertical channels when you use 

alternative trigger. In this mode, you 

can observe two irrelative signals at 

the same time. 

Channels CH1-CH2 Set the trigger channels 

Source 
CH1 

CH2 

Set trigger type information for CH1 

signal 

Set trigger type information for CH2 

signal 

Mode Video 
Set trigger type of the vertical 

channel signal to Video trigger.  

Next Page Page 1/2 
Enter the second page of Alternative 

trigger menu. 

 

Table 3.28 – Alternate Trigger Video Mode Function Menu 2 

Option Setting Description 

Polarity (Normal) 

(Inverted) 

Normal triggers on the negative edge 

of the sync pulse. 

Inverted triggers on the positive edge 

of the sync pulse. 
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Sync 

  

  

  

Line Num 

All lines 

Odd field 

Even Field 

  

Select appropriate video sync. 

  

  

Standard NTSC 

Pal/Secam 

Select the video standard for sync and 

line number count. 

Set up  йŶteƌ the ͞Tƌiggeƌ “etup MeŶu͟ ;See 

Table 3.17).  

Next Page Page 2/2 
Press this button to return to the first 

page. 

 

Table 3.29 – Alternate Trigger Slope Mode Function Menu 1 

Option Setting Description 

Type Alternative The trigger signal comes from two 

vertical channels when you use 

alternative trigger. In this mode, you 

can observe two irrelative signals at the 

same time. 

Channels CH1-CH2 Set the trigger channels 

Source 
CH1 

CH2 

Set trigger type information for CH1 

signal 

Set trigger type information for CH2 

signal 

Mode Slope 
Set trigger type of the vertical channel 

signal to slope trigger. 

Next Page Page 1/2 
Enter the second page of the 

alternative trigger. 
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Table 3.30 – Alternate Trigger Slope Mode Function Menu 2 

Option Setting Description 

When 

 

 

 

 

 

 

Select slope trigger condition. 

Time 
 

<Set time> 

TuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to set the 
slope time. Time setup range is 20ns-

10s. 

Vertical  

 

 

 

 

 

Select the trigger level that can be 

adjusted ďǇ ͞LйVйL͟ kŶoď. You ĐaŶ 
adjust ͞LйVйL A͟, ͞LйVйL B͟ oƌ adjust 
them at the same time. 

Set up  йŶteƌ ͞Tƌiggeƌ setup ŵeŶu͟ ;See Table 

3.17). 

Next Page Page 2/2 ‘etuƌŶ to the fiƌst page of ͞AlteƌŶatiǀe 
tƌiggeƌ ŵeŶu͟. 

 

Operating Instructions: 

 

To use alternate triggering, follow these steps: 

1. Input two irrelative signals to channel 1 and channel 2. 

2. Press the AUTO button. 

3. Pƌess the T‘IG MйNU ďuttoŶ to eŶteƌ ͞tƌiggeƌ ŵeŶu͟. 

4. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞AlteƌŶatiǀe͟. 

5. Pƌess the ͞ChaŶŶels͟ optioŶ ďuttoŶ to seleĐt ͞CHϭ-CHϮ͟ 

www.valuetronics.com



67 

6. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt ͞CHϭ͟. 

7. Pƌess the CHϭ ďuttoŶ aŶd tuƌŶ the ͞Time/diǀ͟ kŶoď to optiŵize 

waveform display. 

8. Pƌess ͞Mode͟ optioŶ ďuttoŶ to seleĐt ͞йdge͟, ͞Pulse͟, ͞“lope͟ 

oƌ ͞Video͟. 

9. Set the trigger according to trigger edge. 

10. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt ͞CHϮ͟. 

11. Pƌess the CHϮ ďuttoŶ aŶd tuƌŶ the ͞Time/diǀ͟ kŶoď to optiŵize 

waveform display.  

12. Repeat steps 8 and 9. 

 

Coupling 
Use ͞CoupliŶg͟ to ŵake suƌe the sigŶal passes thƌough the tƌiggeƌ ĐiƌĐuit. 
It is useful for obtaining a steady waveform.  

If you use trigger coupliŶg, Ǉou should pƌess the ͞T‘IG MйNU͟ ďuttoŶ aŶd 
theŶ seleĐt ͞йdge͟, ͞Pulse͟, ͞Video͟, oƌ ͞“lope͟ tƌiggeƌ. TheŶ seleĐt the 
͞CoupliŶg͟ optioŶ iŶ the ͞“et Up ŵeŶu͟. 

 

Position 
The horizontal position control establishes the time between the trigger 

positioŶ aŶd the sĐƌeeŶ ĐeŶteƌ. You ĐaŶ adjust the hoƌizoŶtal ͞PO“ITION͟ 
knob control to view waveform data before the trigger, after the trigger, 

or some of each. When you change the horizontal position of a waveform, 

you are changing the time between the trigger and the center of the 

display actually. (This appears to move the waveform to the right or left on 

the display.) 
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Slope and Level 
The Slope and Level controls help to define the trigger. The Slope option 

(Edge trigger type only) determines whether the oscilloscope finds the 

trigger point on the rising and/or the falling edge of a signal. 

The TRIGGER LEVEL knob controls at what point on the edge the trigger 

occurs. 

 

 

Figure 3.28 – Rising and Falling Edge Illustration 

 

 

NOTE: Press the SINGLE button when you want the oscilloscope to 

acquire a single waveform. 

Trigger coupling affects only the signal passed to the trigger system. 

It does not affect the bandwidth or coupling of the signal displayed 

on the screen. 

Normal Polarity Sync triggers always occur on negative-going 

horizontal sync pulses. If the video waveform has positive-going 

horizontal sync pulses, use the Inverted Polarity selection. 
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Trigger Holdoff 
You can use the Trigger Holdoff function to produce a stable display of 

complex waveforms. Holdoff is time between when the oscilloscope 

detects one trigger and when it is ready to detect another. The 

oscilloscope will not trigger during the holdoff time. For a pulse train, you 

can adjust the holdoff time so the oscilloscope triggers only on the first 

pulse in the train. 

 

Holdoff time

Trigger position

Trigger level

 

Figure 3.29 – Trigger Holdoff Illustration 

If you want to change holdoff time, please follow the steps below: 

1. Pƌess the ͞T‘IG MйNU͟ ďuttoŶ to shoǁ the ͞T‘IG 
MeŶu͟. 

2. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt tƌiggeƌ tǇpe. 
3. Pƌess the ͞“et Up͟ optioŶ ďuttoŶ to eŶteƌ the ͞Tƌiggeƌ 

setup ŵeŶu͟. 
4. Pƌess the ͞Holdoff͟ optioŶ ďuttoŶ aŶd tuƌn the 

͞UŶiǀeƌsal͟ kŶoď to ĐhaŶge the holdoff tiŵe uŶtil the 
waveform triggers steadily. 

  

 
NOTE: Use trigger holdoff to help stabilize the display of aperiodic 

waveforms. 
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3.12 “igŶal AĐƋuisitioŶ “Ǉsteŵ 

“hoǁŶ ďeloǁ is the ͞ACQUI‘й͟ ďuttoŶ foƌ eŶteƌiŶg the ŵeŶu foƌ 
͞AĐƋuiƌiŶg “igŶals͟.  
 

Table 3.31 – Acquire Function Menu 

Option Setting  Description 

Acquisition 

Sampling 
Use for sampling and accurately 

display most of the waveform. 

Peak Detect 
Detect the noise and decrease the   

possibility of aliasing. 

Average 

Use to reduce random or 

uncorrelated noise in the signal 

display. 

 

Averages 

 (4, 16, 32, 64, 

128, 256) 

Select number of averages. 

Sinx/x 
Sinx 

x 

Use sin interpolation 

Use linear interpolation 

Mode 
Equ time  

Real time 

Set the Sampling mode to Equivalent 

time. 

Set the Sampling mode to Real time.  

Sa Rate  Displays system sampling rate. 

 

When you acquire a signal, the oscilloscope converts it into digital form 

and displays a waveform. The acquisition mode defines how the signal is 

digitized and the time base setting affects the time span and level of detail 

in the acquisition. 

 Sampling: In this acquisition mode, the oscilloscope samples 

the signal in evenly spaced intervals to construct the waveform. 

This mode accurately represents signals most of the time.  

Advantage: You can use this mode to reduce random noise. 
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Disadvantage: This mode does not acquire rapid variations in the 

signal that may occur between samples. This can result in aliasing 

may cause narrow pulses to be missed. In these cases, you should 

use the Peak Detect mode to acquire data. 

 

 
Figure 3.30 – Acquire Menu 

 

 Peak Detect: Peak Detect mode capture the maximum and 

minimum values of a signal Finds highest and lowest record 

points over many acquisitions.  

Advantage: In this way, the oscilloscope can acquire and display 

narrow pulses, which may have otherwise been missed in Sample 

mode. 

Disadvantage: Noise will appear to be higher in this mode. 
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Figure 3.31 – Peak Detect 

 

 Average: The oscilloscope acquires several waveforms, averages 

them, and displays the resulting waveform. 

Advantage: You can use this mode to reduce random noise. 
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Figure 3.32 – Average Acquisition 

 

 Equivalent Time Sampling: The equivalent time sampling mode 

can achieve up to 20 ps of horizontal resolution (equivalent to 

50GSa/s). This mode is good for observing repetitive waveforms. 

 Real Time Sampling: The scope has a maximum Real-time 

sampling rate of 1GSa/s. 

 ͞RUN/“TOP͟ ButtoŶ: Press the RUN/STOP button when you want 

the oscilloscope to acquire waveforms continuously. Press the 

button again to stop the acquisition. 

 ͞“INGLE͟ ButtoŶ: Press the SINGLE button to acquire a single 

waveform. Each time you push the SINGLE button, the 

oscilloscope begins to acquire another waveform. After the 

oscilloscope detects a trigger it completes the acquisition and 

stops. 

When you push the RUN/STOP or SINGLE buttons to start an 

acquisition, the oscilloscope goes through the following steps: 

1. Acquire enough data to fill the portion of the waveform 

record to the left of the trigger point. This is also called 

the pre-trigger. 
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2. Continue to acquire data while waiting for the trigger 

condition to occur. 

3. Detect the trigger condition. 

4. Continue to acquire data until the waveform record is 

full. 

5. Display the newly-acquired waveform. 

 Time Base: The oscilloscope digitizes waveforms by acquiring the 

value of an input signal at discrete points. The time base allows 

you to control how often the values are digitized. To adjust the 

time base to a horizontal scale that suits your purpose, use the 

Time/div knob.  

 Time Domain Aliasing: Aliasing occurs when the oscilloscope 

does not sample the signal fast enough to construct an accurate 

waveform record. When this happens, the oscilloscope displays a 

waveform with a frequency lower than the actual input 

waveform, or triggers and displays an unstable waveform. 

 

Sampled points

Apparent low-frequency
waveform due to aliasing

Actual high-frequency waveform

 

Figure 3.33 – Time Domain Aliasing Illustration 

 

Operating Instructions: 

Set up Sampling Format 

You ĐaŶ pƌess the ͞AĐƋuisitioŶ͟ optioŶ ďuttoŶ oƌ tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď 
to seleĐt ͞“aŵpliŶg͟ ŵode, ͞Peak DeteĐt͟ ŵode oƌ ͞Aǀeƌage͟ ŵode. 

Set up Averages 

WheŶ Ǉou seleĐt ͞Aǀeƌage͟ foƌŵat, Ǉou ĐaŶ pƌess the ͞Aǀeƌages͟ optioŶ 
ďuttoŶ to seleĐt ͞ϰ͟, ͞ϭϲ͟, ͞ϯϮ͟, ͞ϲϰ͟, ͞ϭϮϴ͟oƌ ͞Ϯϱϲ͟. 
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Set up function interpolation 

You can select Sinx interpolation or linear interpolation. 

Set up Sampling Mode 

Pƌess the ͞Mode͟ optioŶ ďuttoŶ to seleĐt ͞‘eal Tiŵe͟ oƌ ͞йƋu Tiŵe͟. 

Set up Sampling Rate 

The sampling rate is based on the time division scaling on the screen. 

Adjust the sampling rate by turning the Time/div front panel knob. The 

saŵpliŶg ƌate is shoǁŶ uŶdeƌ the ͞“a ‘ate͟ displaǇ. 

3.13 DisplaǇ “Ǉsteŵ 

The displaǇ fuŶĐtioŶ ĐaŶ ďe setup ďǇ pƌessiŶg the ͞DI“PLAY͟ ďuttoŶ. 

Table 3.32 – Display System Menu 1 

Option Setting Description 

Type 

Vectors 

 

Dots 

Vectors fill the space between 

adjacent sample points in the 

display. 

There is no link between 

adjacent sample points. 

Persist 

 

Off 

1 sec 

2 sec 

5 sec 

Infinite 

Sets the length of time each 

displayed sample point remains 

displayed. 

Intensity  
<Intensity> 

“et ǁaǀefoƌŵs͛ iŶteŶsitǇ. 

Brightness  
<Brightness> 

Set grid brightness. 

Next Page Page 1/3 
Press this button to enter second 

page. 
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Figure 3.34 – Display Menu 1 

 

Table 3.33 – Display System Menu 2 

Option Setting Description 

Format 

 

YT 

XY 

YT format displays the vertical 

voltage in relation to time 

(horizontal scale). XY format 

displays a dot each time a sample 

is acquired on channel 1 and 

channel 2 

Screen 
Normal 

Inverted 

Set to normal mode. 

Set to invert color display mode. 

Grid 

 

 

 

Display grids and axes on the 

screen. 

Turn off the grids. 

Turn off the grids and axes. 

Menu Display 

2sec 

5sec 

10sec 

Set menu display time on screen. 
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20sec 

Infinite 

Next Page Page 2/3 
Press this button to enter the 

second page of ͞DisplaǇ ŵeŶu͟. 
 

 

Figure 3.35 – Display Menu 2 

 

Table 3.34 – Display System Menu 3 

Option Setting  Description 

Skin Classical 

Modern 

Tradition 

Succinct 

Set up screen style. 

Next Page Page 3/3 Press this button to return to 

the first page. 

 

Operating Instructions: 

Set up waveform display type 
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1. Pƌess the ͞DI“PLAY͟ ďuttoŶ to eŶteƌ the ͞DisplaǇ͟ ŵeŶu. 
2. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞VeĐtoƌs͟ oƌ ͞Dots͟. 

Set up Persist 

Pƌess ͞Peƌsist͟ optioŶ ďuttoŶ to seleĐt ͞Off͟, ͞ϭ “eĐ͟, ͞Ϯ “eĐ͟, ͞ϱ “eĐ͟ oƌ 
͞IŶfiŶite͟. You ĐaŶ use this optioŶ to oďseƌǀe soŵe speĐial ǁaǀefoƌŵs. 

 
Figure 3.36 – Persist Screen 

Set up Intensity 

Pƌess the ͞IŶteŶsitǇ͟ optioŶ ďuttoŶ aŶd tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď 
to adjust ǁaǀefoƌŵs͛ iŶteŶsitǇ. 

Set up Brightness 

Pƌess the ͞BƌightŶess͟ optioŶ ďuttoŶ aŶd tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď 
to adjust grid brightness.  

Set up display format 

1. Pƌess the ͞Neǆt Page͟ optioŶ ďuttoŶ to eŶteƌ seĐoŶd 
display menu.  

2. Pƌess the ͞Foƌŵat͟ optioŶ ďuttoŶ to seleĐt ͞YT͟ oƌ ͞XY͟. 
Set up Screen  

Pƌess the ͞“ĐƌeeŶ͟ optioŶ ďuttoŶ to seleĐt ͞Noƌŵal͟ oƌ ͞IŶǀeƌted͟ to 
set the screen display color. 
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Set up Grid 

Pƌess the ͞Gƌid͟ optioŶ ďuttoŶ to seleĐt ͞ ͟, ͞ ͟oƌ͞
͟to set the sĐƌeeŶ ǁhetheƌ displaǇ gƌid oƌ Ŷot.  

Set up Menu Display 

Pƌess the ͞MeŶu DisplaǇ͟ optioŶ ďuttoŶ to seleĐt ͞Ϯ seĐ͟, ͞ϱseĐ͟, 
͞ϭϬseĐ͟, ͞ϮϬseĐ͟ oƌ ͞IŶfiŶite͟ to set ŵeŶu displaǇ tiŵe oŶ screen. 

Set Skin 

Pƌess the ͞skiŶ͟ optioŶ ďuttoŶ oƌ tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to seleĐt 
͞ClassiĐal͟, ͞ModeƌŶ͟, ͞TƌaditioŶal͟ oƌ ͞“uĐĐiŶĐt͟. 

 

X-Y Format 
Use the XY format to analyze phase differences, such as those represented 

by Lissajous patterns. The format plots the voltage on channel 1 against 

the voltage on channel 2, where channel 1 is the horizontal axis and 

channel 2 is the vertical axis. The oscilloscope uses the untriggered Sample 

acquisition mode and displays data as dots.  

 

 

NOTE: The oscilloscope can capture a waveform in normal YT mode 

at any sampling rate. You can view the same waveform in XY mode. 

To do so, stop the acquisition and change the display format to XY. 

 

 

 

Operation steps: 

 ChaŶŶel ϭ ͞Volt/diǀ͟ aŶd ǀeƌtiĐal ͞PO“ITION͟ set up the 

horizontal scale and position. 

 ChaŶŶel Ϯ ͞Volt/diǀ͟ aŶd ǀeƌtiĐal ͞PO“ITION͟ set up the 
horizontal scale and position. 

 TuƌŶ the ͞Time/diǀ͟ kŶoď to adjust the saŵpliŶg ƌate 

 The following functions are forbidden in XY display form: 

o Benchmark wave form and wave mathematic 

o Cursor 

o Auto (resets display format to YT) 

o Trigger Control 
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o Horizontal Position Knob 

o Vector Display Type 

o Scan Display 

 

3.14 Measuƌe “Ǉsteŵ 

The oscilloscope displays the voltage in relation to time and tests the 

waveform displayed. Different measurement techniques such as scale, 

Cursor and auto measure modes are used. 

 

 
NOTE: The CURSORS and MEASURE buttons can be disabled. Please 

see ͞Education Mode͟ foƌ details. 
 

 

Scale Measurement  
This method allows you to make a quick, visual estimate. For example, you 

might look at waveform amplitude and determine that it is a little more 

than 100 mV. You can take simple measurements by counting the major 

and minor graticule divisions involved and multiplying by the scale factor. 

For example, if you counted five major vertical graticule divisions between 

the minimum and maximum values of a waveform and knew you had a 

scale factor of 100 mV/div, then you could easily calculate your peak-to-

peak voltage as follows: 

݊݋�������݉ ͳͲͲ × �݊݋������ 5   =  5ͲͲ ݉� 

 

Cursor Measurement 
Pƌess the ͞CU‘“O‘“͟ ďuttoŶ to displaǇ the ͞Cuƌsoƌ͟ ŵeŶu. 
The cursor measurement has three modes: Manual, Track, and Auto 

Measure. 
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Manual Mode 

 

Table 3.35 – Manual Cursor Menu 

Option Setting Description 

Cursor 

Mode 
Manual 

In this menu, set the manual cursor 

measure. 

Type 

Voltage 

 

Time 

Use cursor to measure voltage 

parameters. 

Use cursor to measure time 

parameters. 

Source 

CH1 

CH2 

MATH 

REFA 

REFB 

Select input signal channel. 

Cur A 

 
 

Select this option, use ͞UŶiǀeƌsal͟ 
knob to adjust cursor A. 

Cur B 

 
 

Select this option, use ͞UŶiǀeƌsal͟ 
knob to adjust cursor B. 

 

In this mode, the screen displays two horizontal parallel cursors or vertical 

parallel cursors to measure voltage or time. You can move the cursor by 

tuƌŶiŶg the ͞UŶiǀeƌsal͟ kŶoď. Befoƌe usiŶg cursors, you should make sure 

that you have set the signal source as the channel for measuring. 

 Voltage Cursor: Voltage cursors appear as horizontal lines on the 

display and measure the vertical parameters. 

 Time Cursor: Time cursors appear as vertical lines on the display 

and measure the horizontal parameters. 

 Cursor Moving: Use the ͞uŶiǀeƌsal͟ kŶoď to ŵoǀe Đuƌsoƌ 1 and 

cursor 2. They could be moved when the corresponding cursor 

option are selected, and cursor value will display on the bottom 

left and top left of the screen when you move the cursor. 
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To do manual cursor measurements, follow these steps: 

1. Press CURSOR button to enter the cursor function menu. 

2. Pƌess the ͞Cuƌsoƌ Mode͟ optioŶ ďuttoŶ to seleĐt ͞MaŶual͟. 
3. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Voltage͟ oƌ ͞Tiŵe͟. 
4. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt ͞CHϭ͟, ͞CHϮ͟, 

͞MATH͟, ͞‘йFA͟, oƌ ͞‘йFB͟ according to input signal 

channel. 

5. “eleĐt ͞Cuƌ A͟, tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to adjust Cuƌsoƌ A. 
6. “eleĐt ͞Cuƌ B͟, tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to adjust Cuƌsor B. 

7. The measurement values are displayed on the top of the left 

corner.  

If the ŵeasuƌeŵeŶt tǇpe is set to ͞Voltage͟, the ǀalues aƌe as 

followed: 

 The voltage increment between Cursor A and Cursor 

B: ΔV 

 The value of Cur A: CurA 

 The value of Cur B: Cur B 

If the ŵeasuƌeŵeŶt tǇpe is set to ͞Tiŵe͟, the ǀalues aƌe as 

followed: 

 The time increment between Cursor A and Cursor B: 

ΔT 

 The reciprocal of time increment between Cursor A 

and Cursor B: 1/ΔT 

 The value of Cur A: CurA 

 The value of Cur B: Cur B 
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Figure 3.37 – Cursor Menu (Manual) 

 

Track Mode 
Table 3.36 – Track Mode Menu 

Option Setting Description 

Cursor Mode Track 
In this mode, set track cursor 

measure.  

Cursor A 

CH1 

CH2 

NONE 

Set the input signal channel that 

the Cursor A will measure. 

Cursor B 

CH1 

CH2 

NONE 

Set the input signal channel that 

the Cursor B will measure. 

Cur A 

 
 

Select this option, turn the 

͞UŶiǀeƌsal͟ kŶoď to adjust 

horizontal coordinate of Cursor A. 

Cur B 

 
 

Select this option, turn the 

͞UŶiǀeƌsal͟ kŶoď to adjust 
horizontal coordinate of Cursor B. 
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In this mode, the screen displays two cross cursors. The cross cursor sets 

the positioŶ oŶ the ǁaǀefoƌŵ autoŵatiĐallǇ. You Đould adjust Đuƌsoƌ͛s 
hoƌizoŶtal positioŶ oŶ the ǁaǀefoƌŵ ďǇ tuƌŶiŶg the ͞UŶiǀeƌsal͟ kŶoď. The 
oscilloscope displays the values on the top left of the screen. 

To do track cursor measurement, follow these steps: 

1. Press CURSOR button to enter the cursor measure function 

menu. 

2. Pƌess the ͞Cuƌsoƌ Mode͟ optioŶ ďuttoŶ to seleĐt ͞TƌaĐk͟. 
3. Pƌess the ͞Cuƌsoƌ A͟ optioŶ ďuttoŶ to seleĐt the iŶput sigŶal 

channel. 

4. Pƌess the ͞Cuƌsoƌ B͟ optioŶ ďuttoŶ to seleĐt the iŶput sigŶal 
channel. 

5. “eleĐt ͞Cuƌ A͟, tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to ŵoǀe Cuƌsoƌ A 
horizontally. 

6. “eleĐt ͞Cuƌ B͟, tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to ŵoǀe Cuƌsoƌ B 
horizontally. 

7. The measurement values are displayed on the top left of the 

screen: 

A→T: The horizontal position of Cursor A (Time cursor 

centered around the midpoint of screen). 

A→V: The VeƌtiĐal positioŶ of Cuƌsoƌ A ;Voltage Đuƌsoƌ 
centered around channel ground level). 

B→T: The hoƌizoŶtal positioŶ of Cuƌsoƌ B ;Tiŵe Đuƌsoƌ 
centered around the midpoint of screen). 

B→V: The Vertical position of Cursor B (Voltage cursor 

centered around channel ground level). 

ΔT: Horizontal space between Cursor A and Cursor B (Time 

value between two cursors). 

1/ΔT: The reciprocal of horizontal space between cursor A 

and cursor B. 
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ΔV: Vertical space between Cursor A and Cursor B (Voltage 

value between two cursors). 

 

Figure 3.38 – Cursor Menu (Track) 

 

Auto Mode 

This mode will take effect with automatic measurements. The instruments 

will display cursors while measuring parameters automatically. These 

cursors demonstrate the physical meanings of these measurements.  

To do auto cursor measurements, follow these steps: 

1. Pƌess the CU‘“O‘ ďuttoŶ to eŶteƌ ͞Cuƌsoƌ ŵeasuƌe ŵeŶu͟. 
2. Pƌess the ͞Cuƌsoƌ Mode͟ optioŶ ďuttoŶ to seleĐt ͞Auto͟. 
3. Pƌess the ͞MйA“U‘й͟ ďuttoŶ to eŶteƌ ͞Auto Đuƌsoƌ ŵeasuƌe 

ŵode ŵeŶu͟ to seleĐt the paƌaŵeteƌ that Ǉou ǁaŶt to 
measure. 
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Figure 3.39 – Auto Mode 

 

Auto Measurement 

When you take automatic measurements, the oscilloscope does all the 

calculation for you. The measurements use all the recorded points in the 

memory, which are more accurate than measurements made using the 

graticule lines or cursor measurements because these measurements are 

confined to be made by only using points on the display and not all the 

data points recorded by the oscilloscope. 

Pƌess the ͚MйA“U‘й͛ ďuttoŶ foƌ AutoŵatiĐ Test. 

There are three auto measurement types: Voltage Measure, Time 

Measure, and Delay Measure. There are a total of 32 measurement 

parameters. 

 

Table 3.37 – Auto Measurement Menu 

Option Description 

Voltage Press this button to enter the Voltage measure menu. 
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Time Press this button to enter the Time measure menu. 

Delay Press this button to enter the Delay measure menu. 

All Mea Press this button to enter the All Measurement menu. 

Return Press this option button to return to the home page of 

the auto measure menu. 

 

 

Figure 3.40 – Auto Measure Menu 

 

Table 3.38 – Auto Voltage Measurement Menu 

Option Setting Description 

Source CH1, CH2 

Select input signal 

source for Voltage 

measure. 

Type 

Vpp, Vmax, Vmin, Vpp, Vamp, 

Vtop, Vbase, Vavg, Mean, Vrms, 

Cycle Vrms, FOVShoot, FPREShoot, 

ROVShoot, RPREShoot  

Pƌess the ͞TǇpe͟ 
button or turn the 

͞UŶiǀeƌsal͟ kŶoď to 
select Voltage 

measure parameter. 
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Display the 

corresponding icon 

and measure value 

of your selected 

Voltage measure 

parameter. 

Return  

Return to the first 

page of auto 

measurement menu. 

 

Table 3.39 – Auto Time Measurement Menu 

Option Setting Description 

Source CH1, CH2 

Select input signal 

source for Time 

measure.    

Type 

Period, Freq, +Width, -Width, Rise 

Time, Fall Time, BWidth, +Duty, -

Duty 

Pƌess the ͞TǇpe͟ 
button or turn the 

͞UŶiǀeƌsal͟ kŶoď to 
select Time measure 

parameter. 

 

     

     

     

Display the 

corresponding icon 

and measure value 

of your selected 

time measure 

parameter. 

Return  

Return to the first 

page of auto 

measurement menu.  
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Table 3.40 – Auto Delay Measurement Menu 

Option Setting Description 

Source CH1, CH2 Select any two input signal 

source for Delay measure. 

Type Phase, FRR, FRF, FFR, FFF, LRR, 

LRF, LFR, LFF 

Pƌess the ͞TǇpe͟ ďuttoŶ oƌ 
tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď 
to select Delay measure 

parameter. 

 

       

       

     

Display the corresponding 

icon and measure value of 

your selected Delay 

measure parameter. 

Return  Return to the first page of 

auto measurement menu. 

 

Table 3.41 – All Measurement Menu 

Option Setting Description 

Source 
CH1 

CH2 

Select input signal channel. 

Voltage 
On 

Off 

Turn on the all measurement function 

to measure voltage parameters. 

Turn of the all measurement function 

to measure voltage parameters. 

Time 
On 

Off 

Turn on the all measurement function 

to measure Time parameters. 

Turn of the all measurement function 

to measure Time parameters. 

Delay 
On 

Off 

Turn on the all measurement function 

to measure Delay parameters. 

Turn of the all measurement function 

to measure Delay parameters. 
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Return  
‘etuƌŶ to the ͞All Measuƌe ŵaiŶ 
ŵeŶu͟. 

 

Table 3.42 – Types of Measurements 

Measuƌe TǇpe DesĐƌiptioŶ 

 
Vmax 

The most positive peak voltage measured over the 

entire waveform. 

 
Vmin 

The most negative peak voltage measured over the 

entire waveform. 

 
Vpp  

Measures the absolute difference between the 

maximum and minimum peaks of the entire 

waveform. 

 
Vtop 

Measures the highest voltage over the entire 

waveform.  

 
Vbase 

Measures the lowest voltage over the entire 

waveform. 

 
Vamp 

Voltage between Vhig and Vlow of a waveform.  

 
Vavg 

The arithmetic mean over the first cycle in the 

waveform. 

 
Mean 

The arithmetic mean over the entire waveform. 

 
Crms 

The true Root Mean Square voltage over the first 

cycle in the waveform. 

 
Vrms 

The true Root Mean Square voltage over the entire 

waveform. 

 
ROVShoot 

Defined as (Vmax-Vhig)/Vamp after the 

waveform rising. 

 
FOVShoot 

Defined as (Vmin-Vlow)/Vamp after the 

waveform falling. 

 
Defined as (Vmin-Vlow)/Vamp before the 

waveform rising. 
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RPREshoot 

  

 
FPREshoot 

Defined as (Vmax-Vhig)/Vamp before the 

waveform falling. 

 
Rise Time 

Measures the time between 10% and 90% of the 

first rising edge of the waveform. 

  
Fall Time 

Measures the time between 90% and 10% of the 

first falling edge of the waveform. 

 
BWid 

The duration of a burst. 

Measured over the entire waveform. 

 
+ Wid  

+ Width Measures the time between the first rising 

edge and the next falling edge at the waveform 

50% level. 

 
- Wid  

-Width Measures the time between the first falling 

edge and the next rising edge at the waveform 50% 

level. 

 
+ Duty 

 

Measures the first cycle waveform. 

Positive Duty Cycle is the ratio between positive 

pulse width and period. 

 
－Duty 

Measures the first cycle waveform. Negative Duty 

Cycle is the ratio between negative pulse width and 

period. 

 
Phase 

The amount one waveform leads or lags another in 

time. Expressed in degrees, where 360 degrees 

comprise one waveform cycle. 

 
FRR 

The time between the first rising edge of source X 

and the first rising edge of source Y. 

 
FRF 

The time between the first rising edge of source X 

and the first falling edge of source Y. 

 
FFR 

The time between the first falling edge of source X 

and the first rising edge of source Y. 
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FFF 

The time between the first falling edge of source X 

and the first falling edge of source Y. 

 
LRR 

The time between the first rising edge of source 1 

and the last rising edge of source 2.  

 
LRF 

The time between the first rising edge of source X 

and the last falling edge of source Y. 

 
LFR 

The time between the first falling edge of source X 

and the last rising edge of source Y. 

 
LFF 

The time between the first falling edge of source X 

and the last falling edge of source Y. 

 

If you want to measure voltage parameters, please follow the steps 

below: 

1. Press the ͞MEASURE͟ button to enter the ͞Auto measurement͟ 

menu. 

2. Press the first option button to enter the ͞second measurement 

menu͟. 

3. “eleĐt ŵeasuƌe tǇpe. If Ǉou pƌess the ͞Voltage͟ optioŶ ďuttoŶ, 
͞Voltage ŵeasuƌeŵeŶt͟ ŵeŶu ǁill displaǇ oŶ the sĐƌeeŶ.   

4. Press the ͞Source͟ option button to select ͞CH1͟, ͞CH2͟ 

according to input signal channel. 

5. Press the ͞Type͟ option button to select the parameter type that 

you want to measure. The corresponding icon and value will 

display below the measure parameter. 
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Figure 3.41 – Measuring Vpp Parameters 

6. Pƌess the ͞‘etuƌŶ͟ optioŶ ďuttoŶ to ƌetuƌŶ to the home page of 

͞Auto MeasuƌeŵeŶt͟ ŵeŶu. The seleĐted paƌaŵeteƌ aŶd the 
corresponding value will display on the top position of the home 

page. 

You can display the other parameters and their value on the 

corresponding position in the same way. The screen can display 

five parameters at one time. 

If you want to measure time parameters using all measure function, 

please follow these steps: 

1. Press the ͞MйA“U‘й͟ ďuttoŶ to eŶteƌ the ͞Auto Measuƌe ŵeŶu͟. 
2. Pƌess the top optioŶ ďuttoŶ to eŶteƌ the seĐoŶd page of ͞Auto 

Measuƌe ŵeŶu͟. 
3. Pƌess ͞All Mea͟ optioŶ ďuttoŶ to eŶteƌ the ͞All Measuƌe ŵeŶu͟. 
4. Pƌess ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt iŶput sigŶal ĐhaŶŶel. 
5. Press the ͞Tiŵe͟ optioŶ ďuttoŶ to seleĐt ͞OŶ͟. Noǁ all of the 

time parameters value will display on the screen at the same 

time, as shown below. 
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Figure 3.42 – Measuring All Time Parameters 

3.15 “toƌage “Ǉsteŵ 

As shown ďeloǁ, the ͞“AVй/‘йCALL͟ ďuttoŶ eŶteƌs the ͞“toƌage “Ǉsteŵ 
FuŶĐtioŶ MeŶu͟. 

The oscilloscope can save and recall up to 20 instrument settings and 10 

waveforms in internal memory. There is a USB Host interface on the front 

panel of the oscilloscope where you can save setup data, waveform data, 

waveform display image, and CSV file to a USB flash drive. Setup data and 

waveform data that are saved to a USB flash drive can be recalled on the 

oscilloscope. For picture data and CSV file, a computer must be used to 

view them.  

 Using SAVE/RECALL Screen 

The SAVE ALL screen is divided into functions based on Directory 

or Files. 

Directory shows option buttons for New Directory, Delete Folder, 

and Load.  
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Figure 3.43 – Save All Menu (Directory) 

 

While file shows option buttons for New File, Delete File, and 

Load. 

 

 

Figure 3.44 – Save All Menu (Files) 
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Recalling Files 
The Load ďuttoŶ is used to ƌeĐall Ǉouƌ setup files. OŶĐe Ǉou͛ǀe Ŷaǀigated 
to the desiƌed file aŶd it͛s highlighted iŶ the ŵaiŶ sĐƌeeŶ aƌea, pƌess the 
Load option button and the setup is recalled from the USB flash drive. 

 
NOTE: The Load button option is disabled (grayed-out) when .BMP 

or .CSV file types are selected. 
 

 

Both Directory and Files have Rename and Return option buttons on Page 

2/2. Use these buttons to give an existing folder of file a new name or to 

exit the SAVE ALL screen, respectively. 

Creating Folders and Files 
Create new folders and files by pressing the New Dir or New File option 

button. The following screen is shown: 

 

Figure 3.45 – Rename Menu 
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 The New File menu options are the same as the New Folder 

menu. The InputChar option button adds the selected character 

to the cursor position in Name field. 

 Moǀe the Đuƌsoƌ positioŶ iŶ the Ŷaŵe field usiŶg the ͞→͟aŶd ͞←͟ 
option buttons. 

 Turn the Universal knob to move through character selections. 

When the desired character is highlighted, press the Universal 

knob or press the ͞IŶputChaƌ͟ optioŶ ďuttoŶ to add it to the 
specific position in the Name field. 

 Additional selections for BackSpace, DeleteCharacter, and 

CleanName are available for convenience and are also accessed 

usiŶg the ͞UŶiǀeƌsal͟ kŶoď iŶ the saŵe ŵaŶŶeƌ. 
 Pƌess the ͞CoŶfiƌŵ͟ optioŶ ďuttoŶ ;ǁheŶ Ǉou haǀe the Naŵe 

field completed as desired) to save the file onto the memory 

deǀiĐe. Afteƌ the ͞CoŶfiƌŵ͟ optioŶ ďuttoŶ is pƌessed, a ͞Data 
“toƌe “uĐĐess!͟ ŵessages ďƌieflǇ shoǁŶ aŶd the Ŷeǁ foldeƌ oƌ file 
is shown on your USB flash drive. 

 

 

Save/Recall Setup 

Save Setups to Device:  

The complete setup is stored in nonvolatile memory. When you recall the 

setup, the oscilloscope will be in the mode from which the setup was 

saved. The oscilloscope saves the current setup if you wait three seconds 

after the last change before you power off the oscilloscope. The 

oscilloscope recalls this setup the next time you apply power. 

 

Table 3.43 – Save Setup to Device Menu 

Option Setting Description 

Type Setups 
Menu for the Storage/Recall setting 

in the oscilloscope  

Save to Device 
“aǀe setup to the osĐillosĐope͛s 
internal memory. 
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Setup No.1 to No.20 

Pƌess the ͞“etup͟ optioŶ ďuttoŶ oƌ 
tuƌŶ the ͞uŶiǀeƌsal͟ kŶoď to seleĐt 
storage position. 

Save  
Save to the selected storage 

location. 

Recall  
Recall from the storage location 

iŶdiĐated ďǇ ͞“etup͟. 
 

 

Figure 3.46 – Save/Rec Menu 

To saǀe setups to the osĐillosĐope’s iŶteƌŶal ŵeŵoƌǇ, folloǁ the 
steps below: 

Foƌ eǆaŵple: “aǀe setup that set ǁaǀefoƌŵ displaǇ tǇpe to ͞Dots͟ 
to internal memory. 

1. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ to eŶteƌ the 
͞“AVй/‘йCALL͟ ŵeŶu. 

2. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞setups͟. 
3. Pƌess the ͞“aǀe to͟ optioŶ ďuttoŶ to seleĐt ͞DeǀiĐe͟. 
4. Pƌess the ͞“etup͟ optioŶ ďuttoŶ to seleĐt ͞No.ϭ͟. 
5. Pƌess the ͞DI“PLAY͟ ďuttoŶ to eŶteƌ the ͞DisplaǇ͟ ŵeŶu. 
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6. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Dots͟. 
7. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ to eŶteƌ the 

͞“AVй/‘йCALL͟ ŵeŶu. 
8. Pƌess the ͞“aǀe͟ optioŶ ďuttoŶ. 

To recall setup, follow steps below: 

1. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ to eŶteƌ the 
͞“AVй/‘йCALL͟ displaǇ ŵeŶu. 

2. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞“etups͟.  
3. Pƌess the ͞“aǀe to͟ optioŶ ďuttoŶ to seleĐt ͞DeǀiĐe͟. 
4. Pƌess the ͞“etup͟ optioŶ ďuttoŶ oƌ tuƌŶ the ͞UŶiǀeƌsal͟ 

kŶoď to seleĐt ͞No.ϭ͟. 
5. Pƌess the ͞‘eĐall͟ optioŶ ďuttoŶ. 

 

Save Setup to USB flash drive: 

 

Table 3.44 – Save Setup to USB Flash Menu 

Option Setting Description 

Type Setups 
Menu for the Storage/Recall 

settings.  

Save to File 
Save setup data to USB flash 

drive. 

Save  Go to the Save/Recall interface 
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Figure 3.47 – Save Setup Menu 

 

Save Setup to USB Flash drive: 

Foƌ eǆaŵple: “aǀe setup that set ǁaǀefoƌŵ displaǇ tǇpe to ͞Dots͟ 
to USB flash drive. 

1. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ to seleĐt ͞“etups͟. 
2. Insert USB flash drive to USB host port of the 

oscilloscope and wait that the oscilloscope has initialized 

USB flash drive (about five seconds). 

3. Pƌess the ͞“aǀe to͟ optioŶ ďuttoŶ to seleĐt ͞file͟.  
4. Pƌess the ͞“aǀe͟ optioŶ ďuttoŶ theŶ Ǉou͛ll go iŶto the 

Save/Recall interface. 

5. Pƌess the ͞Neǁ Dir.͟ ďuttoŶ to Đƌeate a Ŷeǁ foldeƌ 

6. Pƌess the ͞Del foldeƌ͟ optioŶ ďuttoŶ to delete a foldeƌ 

7. Pƌess the ͞Neǁ file͟ optioŶ ďuttoŶ to Đƌeate a Ŷeǁ file 

8. Pƌess the ͞Del file͟ optioŶ ďuttoŶ to delete a file 

9. Pƌess ͞the Ŷeǆt page͟ optioŶ ďuttoŶ aŶd pƌess the 
͞‘eŶaŵe͟ optioŶ ďuttoŶ to ŵodifǇ the Ŷaŵe of the file 
or the folder. 

10. TuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to seleĐt the foldeƌ aŶd pƌess 
the ͞CoŶfiƌŵ͟ optioŶ ďuttoŶ aŶd Ǉou saǀe the set to the 
USB drive. 
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To recall setup data from USB flash drive, follow the steps 

below: 

1. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ. 
2. Pƌess the ͞TǇpe͟ ďuttoŶ to seleĐt ͞“etups͟. 
3. Insert USB flash drive to USB host port of the 

oscilloscope and wait that the oscilloscope has initialized 

USB flash drive (about five seconds). 

4. Pƌess the ͞“aǀe to͟ optioŶ ďuttoŶ to seleĐt ͞File͟. 
5. Pƌess the ͞“aǀe͟ optioŶ ďuttoŶ theŶ Ǉou͛ll go into the 

Save/Recall interface.  

6. Choose the file Ǉou ǁaŶt theŶ pƌess the ͞Load͟ optioŶ 
button (ǁithiŶ ϱ seĐoŶds theƌe ǁill ďe a ŵessage ͞‘ead 
data suĐĐess͟). Now the setup data have been recalled 

from the USB flash drive. 

 

Recall Factory 

You can use this option to recall the factory settings 

Table 3.45 – Factory Function Menu 

Option Setting Description 

Type Factory To view the Factory setup.  

 Depth Recover 
Clears all memory, including 

setups, waveforms and masks. 

 Load Recall the Factory setup. 
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Figure 3.48 – Set Factory Default Settings 

Save/Recall Waveform 

Save Waveforms to Device 

 

Table 3.46 – Save Waveform to Device Menu 

Option Setup Description  

Type Waveforms 
Selects Waveform for 

saving/recalling. 

Save to Device 
Save waveforms to the 

osĐillosĐope͛s iŶteƌŶal ŵeŵoƌy. 

Waveform No.1 to No.10 

Pƌess the ͞ǁaǀefoƌŵ͟ optioŶ 
ďuttoŶ oƌ tuƌŶ the ͞UŶiǀeƌsal͟ 
knob to select storage location. 

Save  
Save waveform to the selected 

storage location. 

Recall  

‘eĐall the ͞Waǀefoƌŵ͟ fƌoŵ 
the selected storage location in 

͞Waǀefoƌŵ͟ optioŶ. 
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Figure 3.49 – Save Waveform Screen (To Internal Storage) 

To save waveforms in internal memory, follow the steps below: 

1. IŶput a siŶe sigŶal to ĐhaŶŶel ϭ aŶd pƌess the ͞Auto͟ 
button. 

2. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ to enter 

͞“AVй/‘йCALL͟ displaǇ ŵeŶu. 
3. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Waǀefoƌŵs͟. 
4. Pƌess the ͞“aǀe to͟ optioŶ ďuttoŶ to seleĐt ͞DeǀiĐe͟. 
5. Pƌess the ͞Waǀefoƌŵ͟ optioŶ ďuttoŶ oƌ tuƌŶ the 

͞UŶiǀeƌsal͟ kŶoď to seleĐt ͞No.ϭ͟. 
6. TuƌŶ the ͞Volts/diǀ͟ kŶoď oƌ ͞Tiŵe/diǀ͟ kŶoď to adjust 

the waveform that you want. 

7. Pƌess the ͞“aǀe͟ optioŶ ďuttoŶ. 
 

To recall waveforms, follow the steps below: 

1. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ to eŶteƌ 
͞“AVй/‘йCALL͟ displaǇ ŵeŶu. 

2. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Waǀefoƌŵs͟. 
3. Press the ͞“aǀe to͟ optioŶ ďuttoŶ to seleĐt ͞DeǀiĐe͟. 
4. Pƌess the ͞Waǀefoƌŵ͟ optioŶ ďuttoŶ oƌ tuƌŶ the 

͞UŶiǀeƌsal͟ kŶoď to seleĐt ͞No.ϭ͟. 
5. Pƌess the ͞‘eĐall͟ optioŶ ďuttoŶ. 
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Save Waveforms to USB Flash Drive 

 

Table 3.47 – Save Waveform to USB Flash Menu 

Option Setup Description  

Type Waveforms 
Menu for the Storage/Recall 

waveforms.  

Save to File 
Select save location to USB flash 

drive. 

Save  Select to save to USB. 

 

 

Figure 3.50– Save Waveform Screen (To Flash Drive) 

 

To save waveforms to a USB flash drive, follow the steps below: 

1. IŶput a siŶe sigŶal to ĐhaŶŶel ϭ, pƌess the ͞AUTO͟ 
button. 

2. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ to eŶteƌ the 
͞“AVй/‘йCALL͟ display menu. 

3. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Waǀefoƌŵs͟. 
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4. Insert a USB flash drive to the front or rear USB host port 

of the oscilloscope and wait until the oscilloscope has 

initialized USB flash drive (about five seconds). 

5. Pƌess the ͞“aǀe to͟ optioŶ ďuttoŶ to seleĐt ͞File͟. 
6. Pƌess the ͞“aǀe͟ optioŶ ďuttoŶ theŶ Ǉou͛ll go iŶto the 

Save/Recall interface. 

7. Cƌeate a file theŶ pƌess the ͞CoŶfiƌŵ͟ ďuttoŶ ;aďout fiǀe 
seĐoŶds, theƌe ǁill ďe a ŵessage ͞“aǀe data suĐĐess͟ 
displayed on the screen). Now the waveform data have 

been saved to the USB flash drive. 

 

Recall waveforms from USB flash drive, follow next steps: 

1. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ. 
2. Pƌess the ͞TǇpe͟ ďuttoŶ to seleĐt ͞Waǀefoƌŵs͟. 
3. Insert a USB flash drive to the front or rear USB host port 

of the oscilloscope and wait until the oscilloscope has 

initialized USB flash drive (within ten seconds). 

4. Pƌess the ͞“aǀe to͟ optioŶ ďuttoŶ to seleĐt ͞File͟. 
5. Pƌess the ͞“aǀe͟ optioŶ ďuttoŶ theŶ go iŶto the 

Save/Recall interface. 

6. Choose the file you want then pƌess the ͞Load͟ optioŶ 
ďuttoŶ ;aďout fiǀe seĐoŶds, theƌe ďe a ŵessage ͞‘eĐall 
data suĐĐess͟ displaǇed oŶ the sĐƌeeŶͿ. Noǁ the 
waveform data have been recalled from the USB flash 

drive. 

 

Save Picture/Screenshot 

The display screenshot can be saved to a USB flash drive, but they cannot 

be recalled. Images can be opened on a computer. 

Table 3.48 – Picture Storage Menu 

Option Setting Description  

Type Pictures 

Select save 

screenshot.

  

Save  Saves screenshot to USB flash drive. 
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Figure 3.51 – Save Picture Screen 

 

To save waveform images to USB flash drive, follow the steps 

below: 

1. Select the screen image that you want. 

2. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ to eŶteƌ 
͞“AVй/‘йCALL͟ ŵeŶu. 

3. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞PiĐtuƌe͟. 
4. Insert a USB flash drive to the USB host port of the 

oscilloscope and wait until the oscilloscope has initialized 

the USB flash drive (about five seconds). 

5. Pƌess the ͞PƌiŶt KeǇ͟ optioŶ button to save the 

screenshot image to the USB flash drive. 

6. Alternatively, you can customize the file name to save 

iŶto ďǇ pƌessiŶg the ͞“aǀe͟ optioŶ. 
7. The ͞“AVй ALL͟ ŵeŶu ǁill displaǇ. “eleĐt ͞Neǁ File͟ aŶd 

enter the filename. 

8. Pƌess the ͞CoŶfiƌŵ͟ ďuttoŶ ;ǁithiŶ fiǀe seĐoŶds, theƌe 
ǁill ďe a ŵessage ͞“aǀe data suĐĐess͟ displaǇed oŶ the 
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screen). Now the screenshot image has been saved to 

the USB flash drive. 

 

Save/Recall CSV 

 

Table 3.49 – CSV Storage Menu 

Option Setting Description  

Type CSV Menu for the Storage .CSV file to USB 

flash drive. 

Data 

Depth 

Displayed 

 

Maximum 

Set to store displayed waveform data to 

.CSV file. 

Set to store maximum waveform data 

to .CSV file. 

Para Save On 

Off 

Set whether to include waveform 

parameters in the .CSV file or not. 

Save  Go to the SAVE ALL interface. 
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Figure 3.52 – Save to CSV Screen 

 

To save CSV files to USB flash drive, follow the steps below: 

1. Pƌess the ͞“AVй/‘йCALL͟ ďuttoŶ to eŶteƌ 
͞“AVй/‘йCALL͟ ŵeŶu. 

2. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞C“V͟. 
3. Insert USB flash drive to USB host port of the 

oscilloscope and wait that the oscilloscope has initialized 

USB flash drive (about five seconds). 

4. Press the ͞Data Depth͟ optioŶ ďuttoŶ to seleĐt 
͞DisplaǇed͟ oƌ ͞Maǆiŵuŵ͟. 

5. Pƌess the ͞Paƌa “aǀe͟ optioŶ ďuttoŶ to seleĐt ͞OŶ͟ oƌ 
͞Off͟. 

6. Pƌess the ͞“aǀe͟ optioŶ ďuttoŶ theŶ Ǉou͛ll go iŶto the 
Save/Recall interface 

7. Cƌeate a file Ŷaŵe theŶ pƌess the ͞CoŶfiƌŵ͟ ďutton 

;ǁithiŶ ϱ seĐoŶds, theƌe ǁill ďe a ŵessage ͞“aǀe data 
suĐĐess͟ displaǇed oŶ the sĐƌeeŶͿ. Noǁ the C“V file has 
been saved to the USB flash drive. 
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NOTE: The maximum number of data points of a waveform that can 

be saved as a .CSV file into USB drive is ~40000 pts (depending on 

the time base setting) when data depth is set to maximum. The 

actual number depends on the time base setting, the channels that 

aƌe aĐtiǀe, aŶd ǁhetheƌ data depth is set to ͞displaǇ͟ oƌ 
͞ŵaǆiŵuŵ͟. “ee ďeloǁ taďle foƌ ŵaǆiŵuŵ data poiŶts aǀailaďle iŶ 
each time base when data depth is set to maximum. 

 
Number of points saved to CSV file (data 

depth set to maximum) 

Time Base Single Channel Dual Channel 

2.5 ns – 50 ns 40 k 20 k 

100 ns – 50 ms 20 k 20 k 
 

 

 

3.16 UtilitǇ “Ǉsteŵ 

Press the UTILITY button from the front panel to access utility options. 

Table 3.50 – Utility System Menu 1 

Option Setting Description 

System Status  
Displays summaries of the 

oscilloscope settings. 

Sound  

 

Turn on sound 

Turn off sound. 

Counter 
On 

Off 

Turn on Frequency Counter 

Turn off Frequency Counter. 

Language 

简体中文 

繁體中文 

English 

 العربية
Français 

Deutsch 

Русск̛̜ 

Español 

Português 

Simplified Chinese 

Traditional Chinese 

English 

Arabic 

French 

German 

Russian 

Spanish 

Portuguese 
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日本語 

한국어 

Italiana 

Japanese 

Korean 

Italian 

Next Page Page 1/4 
Press this button to enter second 

page. 

 

 

Figure 3.53 – Utility Menu Screen 1 

 

Table 3.51 – Utility System Menu 2 

Option Setting Description 

Do Self Cal  Auto self emendation. 

Do Self Test 

Screen Test 

Keyboard Test 

LED Test 

Run the screen test program 

Run the keyboard test 

program 

Run the LED test program.  

Back USB USBTMC 
Configures the USB port to 

USBTMC interface. Use this 
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for remote communication 

via SCPI. 

Next Page Page 2/4 
Press this button to enter 

third page. 

 

 

Figure 3.54 – Utility Menu Screen 2 

Table 3.52 – Utility System Menu 3 

Option Setting Description 

Update 

firmware 
 

Update the firmware of the 

oscilloscope using a USB flash Drive. 

Pass/Fail  
Pƌess this ďuttoŶ to eŶteƌ the ͞Pass/Fail 
ŵeŶu͟. 

Record  
Press this button to enter the 

waveform record menu. 

IO Setting  

Press this button to set the LAN IP and 

GPIB settings. Use this for remote 

communication via SCPI.  

Next Page Page 3/4 Press this button to enter fourth page. 
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Figure 3.55 – Utility Menu Screen 3 

Table 3.53 – Utility System Menu 4 

Option Setting Description 

Screen-

saver 

1min, 2min, 5min, 10min 

15min, 30min, 1hour,   

2hour, 5hour ,Off 

Set the time of Screen-saver 

Recorder  
Enter recorder function 

(scan mode only) 

Next Page  
Press this button to enter 

first page. 
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Figure 3.56 – Utility Menu Screen 4 

 

System Status 
Pƌess the ͞“Ǉsteŵ “tatus͟ optioŶ ďuttoŶ of the UtilitǇ MeŶu to view the 

osĐillosĐope͛s haƌdǁaƌe aŶd softǁaƌe ĐoŶfiguƌatioŶ. 
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Figure 3.57 – System Status Screen 

 

Table 3.54 – System Status Information 

Option Description 

Startup Times List the number of startup times. 

Software version List the software version.  

Hardware Version List the hardware version. 

Product   type List the product model. 

Serial No.                                         List the product serial number. 

 

Language  
Menu items can be displayed in 12 different languages, selectable by the 

user. 

Pƌess the ͞UTILITY͟ ďuttoŶ aŶd theŶ seleĐt ͞LaŶguage͟. 

www.valuetronics.com



115 

 

Figure 3.58 – Language Selection Screen 

Self Calibration 
Self Calibration procedure can optimize the signal path for optimal 

measurement results. You can run this procedure at any time. If the 

operating temperature changes by more than 5° C or the instrument runs 

more than thirty minutes, running self calibration is recommended. 

When you run the self Calibration, you must disconnect all the probes and 

leads, and make sure the scope is not in Single-Shot mode. Then press the 

͞UtilitǇ͟ ďuttoŶ to Đhoose the ͞Do self Đal͟ to shoǁ the self CaliďƌatioŶ 
Menu, and execute self calibration program according to the prompt on 

the screen. 
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Figure 3.59 – Self Calibration Screen 

 

Self Test 
Pƌess ͞UTILITY͟ aŶd seleĐt ͞Do “elf Test͟ 

Table 3.55 – Self Test Menu 1 

Option Description 

Screen Test Run Screen Test Program. 

Keyboard Test  Run Keyboard Test Program. 

LED Test  Run LED Test Program. 

 

Screen Test 

“eleĐt ͞“ĐƌeeŶ Test͟ to eŶteƌ the sĐƌeeŶ test iŶteƌfaĐe. The ŵessage ͞Pƌess 
͚“INGLй͛ KeǇ to ĐoŶtiŶue, Pƌess ͚‘UN/“TOP͛ KeǇ to eǆit͟ is displaǇed. Pƌess 
͞“iŶgle͟ ďuttoŶ to ƌuŶ thƌough the sĐƌeeŶ Đoloƌ test, oƌ pƌess ͞‘uŶ/“top͟ 
to exit. 
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Figure 3.60 – Screen Test Start Screen 

 

Keyboard Test 

“eleĐt ͞KeǇďoaƌd Test͟ to eŶteƌ the keǇ test iŶteƌfaĐe. The oŶ-screen 

shapes represent the front panel keys. The shapes with two arrows beside 

them represent the front panel knobs. The squares represent the knob 

presses for scale knobs. Test all keys and knobs to verify that all the backlit 

buttons illuminate correctly. 

 

NOTE: When you first enter the test, the screen will display all on-

screen shapes in white color. 

Pressing any buttons on the front panel will cause its corresponding 

shape on the display to turn green if it is functioning normally. 

To eǆit the test at aŶǇ tiŵe, Pƌess͚ ‘UN/“TOP͛ keǇ thƌee tiŵes to 
exit as indicated at the bottom of the screen. 
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Figure 3.61 – Key Test Screen 

 

 

LED Test 

“eleĐt ͞LйD Test͟ to test the LйD ďaĐklights oŶ soŵe of the fƌoŶt paŶel 
buttons. The screen will display key shapes that represent all the buttons 

of the fƌoŶt paŶel. Folloǁ the iŶstƌuĐtioŶ pƌoŵpt ďeloǁ aŶd ͞Press 

͚“INGLй͛ Key to continue. Pƌess ͚‘UN/“TOP͛ KeǇ to eǆit͟. йaĐh tiŵe 
͞“INGLй͟ keǇ is pƌessed, a keǇ shape oŶ the sĐƌeeŶ ǁill tuƌŶ gƌeeŶ, 
indicating that the corresponding key or indicator should be lid up. Press 

͞“INGLй͟ agaiŶ to test aŶotheƌ keǇ ďaĐklight. OŶĐe all the individual backlit 

keǇs aƌe tested, all of theŵ ǁill tuƌŶ oŶ siŵultaŶeouslǇ. PƌessiŶg ͞“INGLй͟ 
keǇ agaiŶ ǁill ƌestaƌt all oǀeƌ. To йǆit the test, pƌess ͞‘UN/“TOP͟ keǇ. 
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Figure 3.62 – LED Test Screen 

 

 

Update Firmware 
The firmware of the oscilloscope can be updated directly via a USB Flash 

drive. This process takes about two minutes. To update, follow the steps 

below: 

1. Download and save the firmware file onto a USB flash drive. 

2. Insert the USB Flash Drive to the USB Host interface on the front 

panel of the oscilloscope. 

3. Pƌess the ͞UTILITY͟ ďuttoŶ to eŶteƌ the ͞UtilitǇ ŵeŶu͟. 
4. Pƌess the ͞Neǆt Page͟ optioŶ ďuttoŶ to eŶteƌ the thiƌd page of 

the ͞UtilitǇ ŵeŶu͟. 
5. Pƌess the ͞Update Fiƌŵǁaƌe͟ optioŶ ďuttoŶ. ‘ead the on-screen 

notes carefully before proceeding. 

6. Pƌess the ͞“INGLй͟ ďuttoŶ to eŶteƌ iŶto the diƌeĐtoƌǇ ŵeŶu of the 
USB flash drive. 

7. Use the universal knob to select the firmware file on the USB 

flash dƌiǀe, aŶd seleĐt ͞CoŶfiƌŵ͟ to staƌt the update. 
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8. When completed, turn off the oscilloscope and turn on again. The 

software will then be updated. The oscilloscope will require self 

ĐaliďƌatioŶ afteƌ the update. Go iŶto the utilitǇ ŵeŶu͛s seĐoŶd 
page aŶd seleĐt ͞Do “elf Cal͟ to ƌuŶ self ĐaliďƌatioŶ. 

 

 

WARNING: Do NOT turn off the power while the oscilloscope is 

updating. Otherwise, the firmware will be corrupted, and the 

instrument may not be able to reboot again.   
 

 

Pass/Fail 
The Pass/Fail function can monitor changes of signals and output pass or 

fail signals by monitoring the input signal and checking if it is within the 

predefined mask or not. 

Table 3.56 – Pass/Fail Menu 1 

Option Setting Description 

Enable On  

Off 

Turn on Pass/Fail function. 

Turn off Pass/Fail function. 

Source CH1  

CH2 

Select signal input channel. 

Operate  

 

Press to run the Pass/Fail test. 

Press to stop the Pass/Fail test. 

Msg Display On 

 

Off 

Turn on times display information 

of the waveform pass/fail.  

Turn off times display information 

of the waveform pass/fail.  

Next Page Page 1/2 Press this button to enter second 

page of Pass/Fail menu. 
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Figure 3.63 – Pass/Fail Screen 1 

 

Table 3.57 – Pass/Fail Menu 2 

Option Setting Description 

Output 
Pass 

Fail 

Output signal when pass 

condition is detected. 

Output signal when fail condition 

is detected. 

Stop On Output 
On 

Off 

When On, stops test when output 

occurs. 

When Off, continues test when 

output occurs. 

Mask Setting  йŶteƌ the ͞Mask “ettiŶg ŵeŶu͟. 

Return  
Return to the Pass/Fail main 

menu. 

Next Page Page 2/2 
Return to the first page of 

Pass/Fail menu. 
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Figure 3.64 – Pass/Fail Screen 2 

 

Table 3.58 – Mask Settings Menu 1 

Option Setting Description 

X Mask 

 
xdiv 

 

TuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to set the 
range of horizontal clearance to the 

waveform. <0.04div-4.00div> 

Y Mask 

 
  ydiv 

 

TuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to set the 
range of vertical clearance to the 

waveform. <0.04div-4.00div> 

Create 

Mask 
 

Create a test mask according to the 

above clearance. 

Location 
Internal 

External 

Select position to store created 

mask. 

Next Page Page 1/2 
йŶteƌ the seĐoŶd page of ͞Mask 
“ettiŶg ŵeŶu͟. 
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Figure 3.65 – Mask Menu Screen 1 

 

Table 3.59 – Mask Settings Menu 2 

Option Setting Description 

Save  Store created mask setting. 

Load Recall stored mask setting. 

Return  
Return to the main menu of mask 

setting.  

Last Page Page 2/2 
‘etuƌŶ to the fiƌst page of ͞Mask 
“ettiŶg ŵeŶu͟. 
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Figure 3.66 – Mask Menu Screen 2 

RUN Pass/Fail test, please follow next page: 

1. Pƌess UTILITY ďuttoŶ to eŶteƌ the ͞UtilitǇ ŵeŶu͟. 
2. Pƌess the ͞Neǆt Page – Page ϭ/ϰ͟ optioŶ ďuttoŶ. 
3. Pƌess the ͞Neǆt Page – Page Ϯ/ϰ͟ optioŶ ďuttoŶ to eŶteƌ 

the thiƌd page of ͞UtilitǇ ŵeŶu͟ 

4. Pƌess the ͞Pass/Fail͟ optioŶ ďuttoŶ to eŶteƌ the 
͞Pass/Fail͟ fuŶĐtioŶ ŵeŶu.  

5. Pƌess the ͞йŶaďle Test͟ optioŶ ďuttoŶ to seleĐt ͞OŶ͟. 
6. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt iŶput sigŶal 

channel. 

7. Pƌess the ͞Neǆt Page – Page 1/Ϯ͟optioŶ ďuttoŶ to eŶteƌ 
the seĐoŶd page of the ͞Pass/Fail ŵeŶu͟. 

8. Pƌess the ͞Mask “ettiŶg͟ optioŶ ďuttoŶ to eŶteƌ the fiƌst 
page of ͞Mask ŵeŶu͟. 

9. Pƌess the ͞X Mask͟ ďuttoŶ; tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to 
adjust the horizontal clearance.  

10. Pƌess the ͞Y Mask͟ ďuttoŶ; tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to 
adjust the vertical clearance. 

11. Pƌess the ͞Cƌeate Mask͟ ďuttoŶ to Đƌeate ŵask aŶd Ǉou 
also ĐaŶ eŶteƌ the Ŷeǆt page of ͞Mask ŵeŶu͟ to ƌeĐall 
the stored mask. 
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12. йŶteƌ the seĐoŶd page of ͞Pass/Fail fuŶĐtioŶ ŵeŶu͟, 
pƌess the ͞Output͟ optioŶ ďuttoŶ to set the output 
option. 

13. йŶteƌ the fiƌst page of ͞Pass/Fail fuŶĐtioŶ ŵeŶu͟, pƌess 
the ͞Opeƌate͟ optioŶ ďuttoŶ to seleĐt ͞ ͟to ƌuŶ the 
pass/fail test. 

 

Waveform Record 

Record 

Press the Record option to record the input waveform from CH1 or CH2 

with a maximum record length of 2500 frames. The time between frames 

is adjustable. You can record Pass/Fail test output (especially useful when 

capturing abnormal signals over a long period of time) without having to 

watch the signal. 

Table 3.60 – Waveform Record Function Menu 

Option Setting Description 

Mode 

Record 

Play Back 

Storage 

Off 

Set Record function menu. 

Set Play Back function menu. 

Set Storage function menu. 

Turn off waveform recorder menu. 

Source 

CH1 

CH2 

P/F-OUT 

Select record source channel. 

Interval  
Set time interval between record 

frames. 

End Frame  Set max number of record frames. 

Operate 

 
(Record) 

 (Stop) 

Press to start recording. 

Press to stop recording. 
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Figure 3.67 – Record Menu Screen (Record Mode) 

 

To record waveforms, follow these steps: 

1. Pƌess the UTILITY ďuttoŶ to eŶteƌ ͞UtilitǇ ŵeŶu͟. 
2. Pƌess the ͞Neǆt Page͟ optioŶ ďuttoŶ to eŶteƌ the thiƌd 

page of ͞UtilitǇ ŵeŶu͟. 
3. Pƌess the ͞‘eĐoƌd͟ ďuttoŶ to eŶteƌ ͞Waǀefoƌŵ ‘eĐoƌd 

MeŶu͟. 
4. Pƌess the ͞Mode͟ optioŶ ďuttoŶ to seleĐt ͞‘eĐoƌd͟. 
5. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt the iŶput 

signal channel. 

6. “eleĐt ͞IŶteƌǀal͟ optioŶ aŶd tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to 
adjust time interval between record frames. 

7. “eleĐt ͞йŶd Fƌaŵe͟ aŶd tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to 
adjust the max record frame. 

8. Pƌess ͞ ͟ iŶ ͞Opeƌate͟ optioŶ to ƌeĐoƌd ǁaǀefoƌŵ. 
 

Play Back 

Play back current recorded waveforms or recorded waveforms that have 

been saved. 
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Table 3.61 – Waveform Playback Function Menu 1 

Option Setting Description 

Mode Play Back Set the Play Back function menu. 

Operate 
 (Run) 

 (Stop) 

Press to start playback playing. 

Press to stop playing. 

Play Mode  

 

Set circular play mode. 

Set single time play mode. 

Interval  Set time interval between frames. 

Next Page Page 1/2 
Enter the second page of Play Back 

menu. 

 

 

Figure 3.68 – Playback Menu Screen 1 (Recode Mode) 

 

Table 3.62 – Waveform Playback Function Menu 2 

Option Setting Description 

Start Frame 
 

Set start frame.  

Curr_Frame 
 

Select current frame to be played. 
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End Frame 
 

Set End frame. 

Return  Press to return to the waveform 

recorder main menu. 

Next Page Page 2/2 Return to the first page of Play Back 

function menu. 

 

 

Figure 3.69 – Playback Menu Screen 2 (Recode Mode) 

 

To play back current record waveforms, follow these steps: 

1. Pƌess UTILITY ďuttoŶ to eŶteƌ ͞UtilitǇ ŵeŶu͟. 
2. Pƌess the ͞Mode͟ optioŶ ďuttoŶ to seleĐt ͞PlaǇ BaĐk͟. 
3. Pƌess the ͞PlaǇ Mode͟ optioŶ ďuttoŶ to seleĐt ͞ ͟ 

oƌ ͞  ͟. 
4. Pƌess the ͞IŶteƌǀal͟ optioŶ ďuttoŶ to seleĐt tiŵe iŶteƌǀal 

between play back frames. 

5. Pƌess the ͞Neǆt Page - Page ϭ/Ϯ͟ to eŶteƌ the seĐoŶd 
page of ͞PlaǇ BaĐk fuŶĐtioŶ ŵeŶu͟. 

6. “eleĐt the ͞“taƌt Fƌaŵe͟ optioŶ, tuƌŶ the ͞UŶiǀeƌsal͟ 
knob to adjust the start frame of play back waveform. 
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7. “eleĐt the ͞йŶd Fƌaŵe͟ optioŶ, tuƌŶ the ͞UŶiǀeƌsal͟ 
knob to adjust the end frame of play back waveform. 

8. Pƌess the ͞Neǆt Page - Page Ϯ/Ϯ͟ optioŶ ďuttoŶ to ƌetuƌŶ 

to the fiƌst page of ͞PlaǇ BaĐk ŵeŶu͟. 
9. Pƌess the ͞ ͟ optioŶ ďuttoŶ iŶ ͞Opeƌate͟ optioŶ to plaǇ 

back waveforms. 

 

Recorder (Scan Mode Only) 
This mode allows for gap-free recording of waveform data and can be 

eŶaďled iŶ “CAN MODй oŶlǇ ;ƌefeƌ to ͞HoƌizoŶtal CoŶtƌol KŶoď seĐtioŶ͟Ϳ. 
It is similar to the above described waveform recorder mode, however the 

recorded data can be played back on-screen and be retrieved from storage 

memory. Maximum recordable data depends on the time base in scan 

mode. Recorded data can also be stored into external USB flash drive. 

 

Table 3.63 – Waveform Recorder Function Menu 

Option Description 

Record Record the waveform persistently 

Replay Replay recorded waveform 

Option Set the recorder properly 

Return Quit the recording function 
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Figure 3.70 – Recorder Screen 

 

Table 3.64 – Waveform Recorder (Record Mode) Menu 

Option Setting Description 

Start  Start the recording  

Replay  Replay the recorded waveform. 

Copy 
 When Store Mode is set to USB key, this will 

show the filename 

Store 

Mode 

Memory 

USB key 

Stores recording to internal memory. 

Stores recording to external USB flash drive. 

Return  Return to the Recorder Menu. 

 

Table 3.65 – Waveform Recorder (Replay Mode) Menu 

Option Description 

Continue/Pause 
Continue/Pause when playing back a waveform 

recording. 

Restart Restart the playback of the recorded waveform 

Previous Recall the waveform recording. 
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Next Fast forward play the recalled waveform recording. 

Return Return to the Recorder Menu 

 

 

Figure 3.71 – Replay Screen 

 

Table 3.66 – Waveform Recorder Option Menu 

Option Setting Description 

Viewer 

Full Screen 

 

Split 

 

 

Waveform of Full screen recording and 

channel recalling 

Waveform of recording on split screen 

and channel recalling, CH1 is displayed 

in upper half-screen, and CH2 is 

displayed in lower half-screen. 

Record Mode 

Roll 

 

 

Single 

 

Recorder saves the channel waveform 

persistently; the latter waveform will 

cover the former. 

Recorder will stop waveform saving 

when its memory is full. 
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Replay Mode 

By point 

 

By frame 

 

 

When recalling, the screen waveform 

refresh from left to right 

When recalling, screen waveform will 

refresh completely according to the 

capturing time of each frame 

Return  Exit the Recorder Setting Menu. 

 

 

Figure 3.72 - Recorder Option Screen 

 

Recorder Operation step: 

1. Press the UTILITY button to eŶteƌ ͞UtilitǇ͟ ŵeŶu. 
2. Pƌess the ͞Neǆt Page͟ optioŶ ďuttoŶ to eŶteƌ the fouƌth 

page of ͞UtilitǇ͟ ŵeŶu. 
3. Pƌess the ͞‘eĐoƌdeƌ͟ ďuttoŶ to eŶteƌ the ‘eĐoƌdeƌ 

menu. 

4. Pƌess the ͞OptioŶ͟ ďuttoŶ to set ‘eĐoƌdeƌ optioŶs. 
5. Pƌess the ͞‘eĐoƌd͟ ďuttoŶ to eŶteƌ the ‘eĐoƌd menu and 

theŶ pƌess ͞“taƌt͟ ďuttoŶ to staƌt ƌeĐoƌdiŶg ǁaǀefoƌŵ 

6. After completely recording waveform, press the 

͞‘eplaǇ͟ ďuttoŶ to ǀieǁ the ƌeĐoƌded ǁaǀefoƌŵ. 
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LAN Configuration 
Do the following steps to set the oscilloscope to communicate with PC via 

LAN:   

1. Connect the oscilloscope to your local area network using the network 

cable. 

2. Press the Utility button on the front panel to enter the UTILITY 

function menu. 

3. Press the I/O Set softkey to enter the I/O SET function menu. 

4. Press the LAN softkey to enter the LAN setting interface, see the 

picture below: 

 

Figure 3.73 – LAN Configuration 

Note: To move to the right, press the Universal Button. To change the 

values of the menus rotate the Universal Button and finally to jump to the 

next line press the button below the Menu On/Off button (top right corner 

of the screen. 

 

5. Press the button below the Menu On/Off button (top right corner of 

the screen)  continually to go to the DHCP line; then turn the 

Universal Knob to select Enable or Disable (it also works to change 

the numbers on the rest of options) 
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 Enable:the DHCP server in the current network will assign the 

network parameters (such as the IP address) for the oscilloscope. 

 Disable: you can set the IP address, subnet mask, gate way 

manually. 

 Turn the Universal Knob to select the desired value. 

 Push the Universal Knob to change item horizontally. 

 Press the button below the Menu On/Off button (top right 

corner of the screen) to go to the next line. 

 Press the Save/Recall softkey to save the current setting. 

 Press the Single button to exit the setting interface. 

6. Use EasyScopeX or NI Visa to communicate with the oscilloscope. 

 

Help Menu 
The oscilloscope has a help menu to assist users with operating the 

oscilloscope. Pƌess the ͞HйLP͟ ďuttoŶ to eŶteƌ the help status aŶd theŶ 
press any button to recall the corresponding help information. All 

submenus of every main menu have their help information.  

 

NOTE: If you want to see help information of the next page 

submenus, fiƌst pƌess the ͞HйLP͟ ďuttoŶ to eǆit the help status. 
TheŶ sǁitĐh to the Ŷeǆt page ŵeŶu aŶd pƌess the ͞HйLP͟ ďuttoŶ 
again to enter the help function.   

 

 

Education Mode 
The 2190E provides an EDU Mode that will allow users to disable the Auto, 

Measure, and Cursors buttons. These buttons automatically set up the 

scope to display a signal and calculate measurements, circumventing the 

need to know how to set up scope parameters. Disabling these features 

can be used by educators for teaching waveform measurement 

fundamentals as if it was an analog oscilloscope. 

To receive information on how to access EDU Mode, please contact B&K 

Precision at http://www.bkprecision.com/contact-us.html. 
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4 AppliĐatioŶ Eǆaŵples 

This section presents a series of application examples. These simple 

examples highlight the features of the oscilloscope and give ideas for using 

it to solve your own test problems. 

• Taking simple measurements 

• Taking cursor measurements 

• Capturing a single-shot signal 

• Analyzing signal detail 

• Triggering on a video signal 

• Application of X-Y function 

• Analyzing a differential communication signal using math functions 

 

4.1 TakiŶg “iŵple MeasuƌeŵeŶts 

Observe an unknown signal in a circuit, display the signal quickly and 

measure the frequency and peak-to-peak amplitude. 

• Using Auto set 

To quickly display a signal, follow these steps: 

1. Press the CH1 button, set the Probe option attenuation 

to 10X and set the switch to 10X on the probe. 

2. Connect the channel 1 probe to the signal. 

3. Press the AUTO button. 

4. The oscilloscope sets vertical, horizontal, and trigger 

controls automatically. If you want to optimize the 

display of the waveform, you can adjust these controls 

manually. 

 

 

NOTE: The oscilloscope displays relevant automatic measurements 

in the waveform area of the screen based on the signal type 

detected. 
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 Taking Automatic Measurements 

The oscilloscope can take automatic measurements of most 

displayed signals. To measure signal frequency and peak-to-peak 

amplitude, follow these steps: 

Measure signal frequency 

1. Input the signal to channel 1. 

2. Pƌess the ͞AUTO͟ ďuttoŶ. 
3. Pƌess the ͞MйA“U‘й͟ ďuttoŶ to see ͞Auto Measuƌe 

MeŶu͟. 
4. Press the top option button. 

5. Pƌess the ͞Tiŵe͟ optioŶ ďuttoŶ to eŶteƌ the ͞Tiŵe 
Measuƌe ŵeŶu͟. 

6. Press the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt iŶput sigŶal 
channel. 

7. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞FƌeƋ͟.  
The corresponding icon and measure value will display on the 

third option area. 

Measure signal frequency 

1. Pƌess the ͞MйA“U‘й͟ ďuttoŶ to displaǇ ͞Auto Measuƌe 
MeŶu͟. 

2. Press the top second option button. 

3. Pƌess the ͞Voltage͟ optioŶ ďuttoŶ to eŶteƌ the ͞Voltage 
ŵeasuƌe ŵeŶu͟. 

4. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ to seleĐt iŶput sigŶal 
channel. 

5. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ to seleĐt ͞Vpp͟.  
The corresponding icon and measure value will display on the 

third option area. 

 

4.2 TakiŶg Cuƌsoƌ MeasuƌeŵeŶts 

 Measuring Ring Frequency 

To measure the ring frequency at the rising edge of a signal, 

follow these steps: 

1. Pƌess the ͞CU‘“O‘“͟ ďuttoŶ to see the ͞Cuƌsoƌ MeŶu͟. 
2. Pƌess the ͞Mode͟ ďuttoŶ to seleĐt ͞MaŶual͟. 
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3. Pƌess the ͞TǇpe͟ optioŶ ďuttoŶ aŶd seleĐt ͞Tiŵe͟. 
4. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ aŶd seleĐt͞CHϭ͟. 
5. Pƌess the ͞CuƌA͟ ďuttoŶ aŶd tuƌŶ the uŶiǀeƌsal kŶoď to 

place the cursor A on one peak of the ring. 

6. Pƌess the ͞Cuƌ B͟ ďuttoŶ aŶd tuƌŶ the uŶiǀeƌsal kŶoď to 
place the cursor B on the nearest peak of the ring. 

You can see the delta time and frequency (the measured ring 

frequency) on the top left of the screen. 

 

Figure 4.1 – Taking Cursor Measurements (Time) 

 

 Measuring Ring Amplitude 

To measure the amplitude, follow these steps: 

1. Pƌess the ͞CU‘“O‘“͟ ďuttoŶ to see the Cuƌsoƌ MeŶu. 
2. Press the ͞Mode͟ button to select ͞Manual͟. 

3. Press the ͞TǇpe͟ optioŶ ďuttoŶ aŶd seleĐt ͞Voltage͟. 
4. Pƌess the ͞“ouƌĐe͟ optioŶ ďuttoŶ aŶd seleĐt ͞CHϭ͟. 

5. Press the ͞CurA͟ option button and turn the universal 

knob to place the cursor A on the highest peak of the 

ring. 
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6. Pƌess the ͞CurB͟ optioŶ ďuttoŶ aŶd tuƌŶ the uŶiǀeƌsal 
knob to place the cursor B on the lowest peak of the 

ring. 

You can see the following measurements on the top of the 

left screen: 

 The delta voltage (peak-to-peak voltage of the 

ringing) 

 The voltage at Cursor A. 

 The voltage at Cursor B. 

 

 

Figure 4.2 – Taking Cursor Measurements (Voltage) 

4.3 CaptuƌiŶg a “iŶgle-“hot “igŶal 
To capture a single event, you need to gather some knowledge of the 

signal in order to correctly set up the trigger level and slope.  If you are not 

sure about the instance of the signal, you can observe it through auto or 

normal trigger mode to ensure the trigger level and slope will capture the 

signal. 
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The following steps show you how to use the oscilloscope to capture a 

single event. 

1. Set the Probe option attenuation to 10X and set the 

switch to 10X on the probe. 

2. Trigger set up: 

a. Pƌess ͞T‘IG MйNU͟ ďuttoŶ to shoǁ the ͞Tƌiggeƌ 
MeŶu͟ 

b. UŶdeƌ this ŵeŶu, set the tƌiggeƌ tǇpe to ͞edge͟, 
йdge tǇpe is ͞‘isiŶg͟, souƌĐe is ͞CHϭ͟, tƌiggeƌ 
ŵode is ͞“iŶgle͟, ĐoupliŶg is ͞DC͟ 

c. Adjust the horizontal time base and vertical 

scale to the satisfied range 

d. TuƌŶ the ͞LйVйL͟ kŶoď to adjust the tƌiggeƌ leǀel 
3. Pƌess the ͞‘UN/“TOP͟ ďuttoŶ to staƌt ĐaptuƌiŶg 

When the trigger conditions are satisfied, data appears on the display 

representing the data points that the oscilloscope obtained with one 

acquisition. Pressing the RUN/STOP button again rearms the trigger circuit 

and erases the display. 

 

4.4 AŶalǇziŶg “igŶal Details 

You have a noisy signal displayed on the oscilloscope and need to know 

more about it.  You suspect that the signal contains much more detail than 

you can now see in the display. 

 Looking at a Noisy Signal 

The signal appears noisy and you suspect that noise is causing 

problems in your circuit.  To analyze the noise better, follow 

these steps: 

1. Pƌess the ͞ACQUI‘й͟ ďuttoŶ to see the aĐƋuiƌe ŵeŶu. 
2. Pƌess the ͞AĐƋuisitioŶ͟ optioŶ ďuttoŶ oƌ tuƌŶ the 

͞UŶiǀeƌsal͟ kŶoď to seleĐt ͞Peak DeteĐt͟. 
3. If ŶeĐessaƌǇ, pƌess the ͞DI“PLAY͟ ďuttoŶ to see ͞DisplaǇ 

ŵeŶu͟. TuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to adjust waveform 

intensity and grid brightness to see the noise more 

clearly. 
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Peak detect emphasizes noise spikes and glitches in your signal, 

especially when the time base is set to a slow setting. 

 Separating the Signal from Noise 

To reduce random noise in the oscilloscope display, follow these 

steps: 

1. Pƌess the ͞ACQUI‘й͟ ďuttoŶ to displaǇ the aĐƋuiƌe 
menu. 

2. Pƌess the ͞AĐƋuisitioŶ͟ optioŶ ďuttoŶ oƌ tuƌŶ the 
͞UŶiǀeƌsal͟ kŶoď to seleĐt ͞Aǀeƌage͟. 

3. Pƌess the ͞Aǀeƌages͟ optioŶ ďuttoŶ to see the effeĐts of 
varying the number of running averages on the 

waveform display. 

Averaging reduces random noise and makes it easier to see the 

details of a signal. 

 

4.5 TƌiggeƌiŶg oŶ a Video “igŶal 
Observe the video circuit in a piece of medical equipment and use the 

video trigger to obtain a stable display. 

 Triggering on Video Field 

To trigger on the video fields, follow these steps: 

1. Pƌess the ͞T‘IGGй‘ MйNU͟ ďuttoŶ  to see ͞tƌiggeƌ 
ŵeŶu͟  

2. Pƌess the top optioŶ ďuttoŶ aŶd seleĐt ͞Video͟. 
3. Pƌess the ͞souƌĐe͟ optioŶ ďuttoŶ aŶd seleĐt ͞CHϭ͟. 
4. Pƌess the ͞“ǇŶĐ͟ optioŶ ďuttoŶ aŶd seleĐt ͞Odd Field͟ oƌ 

͞йǀeŶ Field͟. 
5. Pƌess the ͞“taŶdaƌd͟ optioŶ ďuttoŶ aŶd seleĐt ͞NT“C͟. 
6. TuƌŶ the hoƌizoŶtal ͞Tiŵe/Diǀ͟ kŶoď to see a Đoŵplete 

field across the screen. 

7. TuƌŶ the ǀeƌtiĐal ͞Volts/Diǀ͟ kŶoď to eŶsuƌe that the 

entire video signal is visible on the screen. 
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 Triggering on Video Lines 

To trigger on the video lines, follow these steps: 

1. Pƌess the ͞T‘IGGй‘ MйNU͟ ďuttoŶ to see the tƌiggeƌ 
menu. 

2. Pƌess the top ͞optioŶ͟ ďuttoŶ aŶd seleĐt ͞Video͟ 

3. Pƌess the ͞“ǇŶĐ͟ optioŶ ďuttoŶ aŶd seleĐt ͞LiŶe Nuŵ͟ 
and turn the universal knob to set a specific line number. 

4. Pƌess the ͞“taŶdaƌd͟ optioŶ ďuttoŶ aŶd seleĐt ͞NT“C͟. 
5. TuƌŶ the ͞Tiŵe/Diǀ͟ kŶoď to see a Đoŵplete ǀideo liŶe 

across the screen. 

6. TuƌŶ the ͞Volts/Diǀ͟ kŶoď to eŶsuƌe that the entire video 

signal is visible on the screen. 

 

4.6 AppliĐatioŶ of X-Y FuŶĐtioŶ 

 Viewing Impedance Changes in a Network 

Connect the oscilloscope to monitor the input and output of the 

circuit. To view the input and output of the circuit in an XY 

display, follow these steps: 

1. Pƌess the ͞CH ϭ͟ MйNU ďuttoŶ aŶd set the Pƌoďe optioŶ 
attenuation to 10X. 

2. Pƌess the ͞CH Ϯ͟ MйNU ďuttoŶ aŶd set the Pƌoďe optioŶ 
attenuation to 10X. 

3. Set the switch of the probe to 10X. 

4. Connect the channel 1 probe to the input of the 

network, and connect the channel 2 probe to the output. 

5. Pƌess the ͞AUTO͟ ďuttoŶ. 
6. TuƌŶ the ͞Volts/diǀ͟ kŶoďs to displaǇ appƌoǆiŵatelǇ the 

same amplitude signals on each channel. 

7. Pƌess the ͞DI“PLAY͟ ďuttoŶ. 
8. Pƌess the Foƌŵat optioŶ ďuttoŶ aŶd seleĐt ͞XY͟. 

9. The oscilloscope displays a Lissajous pattern 

representing the input and output characteristics of the 

circuit. 

10. Turn the Volts/div and VERTICAL POSITION knobs to 

optimize the display. 

www.valuetronics.com



142 

11. Pƌess the ͞Peƌsist͟ optioŶ ďuttoŶ aŶd seleĐt ͞IŶfiŶite͟. 
12. Pƌess the ͞IŶteŶsitǇ͟ oƌ ͞BƌightŶess͟ optioŶ ďuttoŶs aŶd 

tuƌŶ the ͞UŶiǀeƌsal͟ kŶoď to adjust the ĐoŶtƌast of the 
screen. 

Apply the Ellipse method to observe the phase difference 

between the two channels 

D

C

A B

 

Figure 4.3 - Out of Phase Signals (45 degrees) 
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Figure 4.4 – Out of Phase Signals in XY Mode (45 degrees) 

“iŶ θ=A/B oƌ C/D ǁheƌe θ=phase shift ;iŶ degƌeesͿ ďetǁeeŶ the 
two signals from the formula above, you could get: 

θ=±aƌĐsiŶe ;A/BͿ oƌ ±aƌĐsiŶe ;C/DͿ 

If the main axis of the ellipse is at quadrant II aŶd IV, θ ŵust ďe iŶ 
the range of (0-π/ϮͿ oƌ ;ϯπ/Ϯ-ϮπͿ. If the ŵaiŶ aǆis is at quadrant I 

aŶd III, θ ŵust ďe iŶ the ƌaŶge of ;π/Ϯ-πͿ oƌ ;π-ϯπ/ϮͿ. 

 

4.7 AŶalǇziŶg a DiffeƌeŶtial 
CoŵŵuŶiĐatioŶ “igŶal 

You are having intermittent problems with a serial data communication 

link and suspect poor signal quality. Set up the oscilloscope to show a 

snapshot of the serial data stream so you can verify the signal levels and 

transition times. 

Because this is a differential signal, you can use the math function of the 

oscilloscope to view a better representation of the waveform. 
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To activate the differential signals connected to channel 1 and channel 2, 

follow these steps: 

1. Press the CH 1 button and set the Probe option 

attenuation to 10X. 

2. Press the CH 2 button and set the Probe option 

attenuation to 10X. 

3. Set the switches to 10X on the probes. 

4. Press the AUTO button. 

2. Pƌess the ͞MATH͟ ďuttoŶ to see the Math MeŶu. 
3. Press the ͞OpeƌatioŶ͟ optioŶ ďuttoŶ aŶd seleĐt ͞ – ͟. 
4. Pƌess the ͞CHϭ– CHϮ͟ optioŶ ďuttoŶ to displaǇ a Ŷeǁ 

waveform that is the difference between the displayed 

waveforms. 

5. You can adjust the vertical scale and position of the 

Math waveform. To do so, follow these steps: 

i. Remove the channel 1 and channel 2 

waveforms from the display. 

ii. Turn the CH 1 and CH 2 VOLTS/DIV and 

VERTICAL POSITION knobs to adjust the vertical 

scale and position. 

 
NOTE: First be sure to compensate both probes. Differences in 

probe compensation appear as errors in the differential signal. 
 

 

5 Reŵote CoŶtƌol 
The 2190E series digital storage oscilloscope can be remotely controlled by 

PC software application or user command programming.  

The PC software provides most of the controls that emulate the front 

panel of the instrument. The rear panel USB device port is used to connect 

to a computer to allow for remote communication with the software. The 

software is free and can be downloaded at www.bkprecision.com. 

Users can also control the oscilloscope by programming through standard 

SCPI (Standard Commands for Programmable Instruments) commands. 
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Remote communication commands are supported via the RS232, USB, and 

LAN interface. Refer to the programming manual, available for download 

at www.bkprecision.com. 
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6 Message Pƌoŵpts aŶd 
TƌouďleshootiŶg 

6.1 Message Pƌoŵpts 

 Trig level at limit! : Prompts you that the trigger Level is at a limit 

when you turn the Trig level knob. 

 Horizon position at limit! : Prompts you that the horizontal 

position is at a limit when you turn the horizontal position knob. 

 Volts/Div at limit! : Prompts you that the vertical voltage has 

already reached the Min 2mV/div or the Max 5V/div.  

 Volts position at limit! : The system would display this 

information when the vertical position is at a limit. 

 Sec/Div at limit! : Prompts that the Time/Div is at full range while 

turning the horizontal scale knob. 

 Holdoff time at limit! : Prompts you that the holdoff time setting 

has reached max or min value.  

 FuŶĐtioŶ isŶ’t useaďle! : Under several special modes, some 

functions could not be running. 

 No signal! : The system would display this information when the 

signal could not match the auto set condition while using the 

auto set function. 

 Adjust at limit! : Prompts that the pulse width setting has 

reached min 20.0 ns or max 10.0 s. 

 Location Empty! : If you have no stored waveforms or setups at 

specified location, the screen will display this information when 

you press the ͞Recall͟ button on this location.  

 USB Flash Drive Plug In! : This information will appear when you 

insert the USB Flash Drive to the USB Host port. 

 USB Flash Drive Pull Out! : This information will appear when you 

pull out the USB Flash Drive from the USB Host port. 

 Store Data Success! : Saving setup data, waveform data or 

picture data to the internal memory of the oscilloscope or USB 

flash was successful. 

 Read Data Success! : Read setup data or waveform data from the 

internal memory of the oscilloscope or USB flash was successful. 
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 USB Flash Drive isn’t connected! : When the ͞Save To͟ option is 

set to ͞File͟ or the ͞Print Key͟ option is set to ͞Save Picture͟ in 

͞Save/Recall͟ menu , press the ͞Save͟ option button or the 

͞Tiŵe/div͟ knob before inserting the USB Flash Drive to the USB 

Host port or this will appear on the screen. 

 Record Wave Success! :  This message will appear when you 

finish recording waveforms. 

 

6.2 TƌouďleshootiŶg 

1. After the oscilloscope is powered on, the screen remains dark.  

Please do the following: 

1. CheĐk the poǁeƌ Đaďle͛s ĐoŶŶeĐtioŶ.  
2. Check the rear AC main input switch located above the 

AC input receptacle.  Make sure it is in the ON ( | ) 

position. 

3. After the inspecting above, restart the oscilloscope. 

2. If there is no signal wave in the screen after probing DUT for a 

signal, please do as follows: 

1. Check whether the probe is connecting with the signal 

cable or not. 

2. Check whether the signal cable is connected with the 

BNC connector or not. 

3. Check the probe whether it͛s connected with the device 

under test (DUT) or not. 

4. Check the tested DUT to see if it produces the signal or 

not. 

5. Try to probe the DUT for signal again. 

3. If the value of the tested voltage is 10 times higher or lower than 

actual, please do the following: 

Check the attenuation quotient whether it matches the 

probe attenuation proportion or not. 

4. If waveform display is not stable, please do the following: 

1. Check the signal source on the trigger interface whether 

or not it matches the signal channel. 

2. Check the trigger mode: normal signal should use the 
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͞edge͟ trigger mode. The video signal should use the 

͞Video͟ Tƌiggeƌ ŵode. The sigŶal ǁould displaǇ steadily 

only when using matching trigger mode. 

3. Atteŵpt to ĐhaŶge the ͞ĐoupliŶg͟ iŶto ͞HF ‘ejeĐt͟ oƌ ͞LF 
RejeĐt͟ displaǇ, so that the High/loǁ fƌeƋueŶĐǇ Ŷoise will 

be filtered. 

5. When pressing ͞RUN/“TOP͟ ďuttoŶ, ŶothiŶg displaǇs. 

Check whether or not the trigger mode on the trigger 

interface is iŶ ͞Ŷoƌŵal͟ oƌ ͞siŶgle͟, aŶd then check the 

trigger level to see if it is over the waveform range. If yes, 

please move the trigger level to the middle position or set 

the tƌiggeƌ ŵode to the ͞Auto͟ positioŶ. You can also press 

the ͞Auto͟ ďuttoŶ to set it up automatically. 

6. After the Acquisition is set to Averages or Display Persistence 

time is set too long, the waveform refreshes slowly. 

 This is a normal condition for these settings. 

7. The signal is displayed as a ladder-like waveform. 

1. This phenomenon is normal. The time base may be too 

slow.    Turn the horizontal SCALE knob to increase 

horizontal resolution to improve the display. 

2. Maybe the display Type is set to ͞VeĐtoƌs͟.  You could 

set it to Dots mode to improve the display.  
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7 “peĐifiĐatioŶs 

All specifications apply to measurements with a 10X probe. To verify that 

the oscilloscope meets specifications, the oscilloscope must first meet the 

following conditions: 

 The oscilloscope must have been operating continuously for 30 

minutes within the specified operating temperature. 

 You must perform the Do Self Cal operation, accessible through 

the Utility menu, if the operating temperature changes by more 

than 5° C. 

 The oscilloscope must be within the factory calibration interval. 

All speĐifiĐatioŶs aƌe guaƌaŶteed uŶless Ŷoted ͞tǇpiĐal.͟ 

 2190E 

Inputs 

Input Coupling AC, DC, GND 

Input Impedance ϭ MΩ ± Ϯ% || 16 pF ± 3 pF, 

Maximum Input 

voltage  

400 V (DC+AC PK-PK, 1 MΩ input impedance, 

X10), CAT I 

Ch to Ch Isolation 

(Both channels in 

same V/div setting) 

>100:1 at 100 MHz 

Probe Attenuator  1X, 10X 

Probe Attenuator 

Factors Set 
1X, 5X, 10X, 50X, 100X, 500X, 1000X 

Vertical System 

Vertical Sensitivity 2 mV/div -10 V/div (1-2-5 order) 

Channel Voltage 

Offset Range 
2mV –200mV: ±1.6V   206mV - 10V:  ±40V  

Vertical Resolution 8 bit 

Channels  2  

Analog 

Bandwidth (-3 dB) 
100 MHz        
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Lower frequency 

limit (AC -3 dB) 
чϭϬ Hz (at input BNC) 

DC Gain Accuracy 

5 mV/div to 10 V/div in Fixed Gain Ranges: 

<±3.0% 

2 mV/div Variable Gain Ranges: <±4.0% 

DC Measurement 

Accuracy: 

All Gain settings ч 

100 mV/div 

± [3% × (|reading|+|offset|) + 1% × |offset| + 

0.2 div + 2 mV] 

DC Measurement 

Accuracy: 

All Gain settings > 

100 mV/div 

± [3% × (|reading|+|offset|)+ 1% × |offset| + 

0.2 div + 100 mV] 

Rise time  <3.5 ns  

Overshoot, Typical 

(using 500 ps pulse) 

<10% with probe or BNC input w/ 50 Ω feed 

thru 

Math operation +, –, ×, /, FFT 

FFT 

Window mode: Hanning, Hamming, 

Blackman, Rectangular 

Sampling points: 1024 

Bandwidth limited 
20 MHz ± 40% (Note: Bandwidth limited 

below 20 MHz when using probe in x1)  

Horizontal System 

Real Time Sampling 

Rate 

1 GSa/s (half-channel interleaved) 

500 MSa/s (per channel) 

Max. Equivalent 

Sampling Rate 
50 GSa/s 

Measure Display 

Modes 
MAIN, WINDOW, WINDOW ZOOM, ROLL, X-Y 

Time base Accuracy ±50 ppm measured over 1 ms interval 

Horizontal Scan 

Range 

2.5 ns/div – 50 s/div 

Scan Mode: 100 ms/div – 50 s/div (1-2.5-5 

sequence) 
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Maximum Memory 

Length (interleaved) 

40,000 points when time base is 2.5 ns to 50 

ns, 20,000 points for 100 ns to 50 ms time 

base and dual channel operation 

 

More details can be found in the Save/Recall 

CSV section.  

Trigger System  

Trigger Types Edge, Pulse Width, Video, Slope, Alternative 

Trigger Source CH1, CH2, EXT, EXT/5, AC Line 

Trigger Modes Auto, Normal, Single 

Trigger Coupling  AC, DC, LF reject, HF reject 

Trigger Level Range  

CH1,CH2: ± 6 divisions from center of screen 

EXT: ±1.2 V 

EXT/5: ±6 V 

Trigger Displacement 
Pre-trigger: Memory depth/(2*sampling), 

Delay Trigger: 271.04 div 

Trigger Level 

Accuracy 

(typical) applicable 

for the signal of 

rising and falling 

time шϮϬ ns 

Internal: ± (0.2 div × V/div)( within ± 4 

divisions from center of screen) 

EXT: ±(6% of setting + 40 mV) 

EXT/5: ±(6% of setting + 200 mV) 

Trigger Sensitivity 

For fixed gain ranges 

1 Divisions: DC–10 MHz 

1.5 Divisions: 10 MHz – max. bandwidth   

EXT: 200 mVpp DC–10 MHz,  

300 mVpp 10 MHz – max. bandwidth   

EXT/5: 1 Vpp DC–10 MHz, 

      1.5 Vpp 10 MHz – max. bandwidth   

Pulse Width Trigger 

Trigger Modes: (>,<, =) + Pulse Width, (>, <, =) 

–Pulse Width 

Pulse Width Range: 20 ns – 10 s 

Video Trigger Support signal formats: PAL/SECAM, NTSC 

Slope Trigger (>,<, =) Positive slope, (>,<, =) Negative slope 
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Time: 20 ns – 10 s 

Alternative Trigger 
CH1 trigger type: Edge, Pulse, Video, Slope 

CH2 trigger type: Edge, Pulse, Video, Slope 

X-Y Mode 

X-Pole Input / Y-Pole 

Input 
Channel 1  (CH1) / Channel 2 (CH2)  

Phase Error ± 3 degrees 

Hardware Frequency Counter 

Reading resolution  1 Hz  

Range  DC Couple, 10 Hz to MAX Bandwidth 

Signal Types  
All trigger signals (except pulse width trigger 

and video trigger)  

Control Panel Function  

Auto Set 

 

Auto adjusting the Vertical, Horizontal system 

and Trigger Position  

Save/Recall 20 setups and 10 captured waveforms 

to/from internal memory or to external USB 

flash drive. 

Measurement System 

Measure 

(32 Types) 

Vpp, Vmax, Vmin, Vamp, Vtop, Vbase, Vavg, 

Mean, Crms, Vrms, ROVShoot, FOVShoot, 

RPREShoot, FPREShoot, Rise time, Fall time, 

Freq, Period, +Wid, –Wid, +Dut, –Dut, BWid, 

Phase, FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF 

Cursor Measure  Manual mode, Track mode and Auto mode 

General 

Display  7.0͟ Color TFT LCD Display 

Resolution 800 x 480 pixels 

Display Color 24 bit 

Display Contrast 

(Typical) 
150:1 

Backlight Intensity  

(Typical) 
300 nit 

Wave Display Range 8 x 18 div 
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Wave Display Mode Dots, Vector 

Waveform 

Interpolation 
Sin(x)/x, Linear 

Language 

Simplified Chinese, Traditional Chinese, 

English, Arabic, French, German, Russian, 

Portuguese Spanish, Japanese, Korean, Italian 

Temperature 
Operating: 10 ℃ to + 40 ℃ 

Not operating: -20 ℃ to + 60 ℃ 

Cooling Cooling Fan 

Humidity 
Operating: 85% RH, 40 ℃, 24 hours 

Not operating: 85% RH, 65 ℃, 24 hours 

Altitude 
Operating: 3000m 

Not operating: 15,266m 

AC Input 100-240 VAC, CAT II, Auto selection  

Frequency 45 Hz to 440 Hz 

Power 50 VA Max 

Dimension 

Length 323.1 mm 

Width 135.6 mm 

Height 157 mm 

Weight 2.5 kg 

 

8 CaliďƌatioŶ 
 

We recommend a calibration interval of once per year.  
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“ERVICE INFORMATION 

 

Warranty Service:  Please go to the support and service section on our website at 

www.bkprecision.com to obtain a RMA #. Return the product in the original 

packaging with proof of purchase to the address below.  Clearly state on the RMA 

the performance problem and return any leads, probes, connectors and 

accessories that you are using with the device. 

Non-Warranty Service:  Please go to the support and service section on our 

website at www.bkprecision.com to obtain a RMA #. Return the product in the 

original packaging to the address below. Clearly state on the RMA the performance 

problem and return any leads, probes, connectors and accessories that you are 

using with the device. Customers not on an open account must include payment in 

the form of a money order or credit card. For the most current repair charges 

please refer to the service and support section on our website. 

 

Return all merchandise to B&K Precision Corp. with prepaid shipping. The flat-rate 

repair charge for Non-Warranty Service does not include return shipping. Return 

shipping to locations in North America is included for Warranty Service. For 

overnight shipments and non-North American shipping fees please contact B&K 

Precision Corp. 

 

B&K Precision Corp. 

22820 Savi Ranch Parkway 

Yorba Linda, CA 92887 

www.bkprecision.com 

714-921-9095 

 

Include with the returned instrument your complete return shipping address, 

contact name, phone number and description of problem. 
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LIMITED ONE-YEAR WARRANTY 

 

B&K Precision Corp. warrants to the original purchaser that its products and the 

component parts thereof, will be free from defects in workmanship and materials 

for a period of one year from date of purchase. 

 

B&K Precision Corp. will, without charge, repair or replace, at its option, defective 

product or component parts. Returned product must be accompanied by proof of 

the purchase date in the form of a sales receipt. 

 

To help us better serve you, please complete the warranty registration for your 

new instrument via our website www.bkprecision.com 

 

Exclusions: This warranty does not apply in the event of misuse or abuse of the 

product or as a result of unauthorized alterations or repairs. The warranty is void 

if the serial number is altered, defaced or removed. 

 

B&K Precision Corp. shall not be liable for any consequential damages, including 

without limitation damages resulting from loss of use. Some states do not allow 

limitations of incidental or consequential damages. So the above limitation or 

exclusion may not apply to you. 

 

This warranty gives you specific rights and you may have other rights, which vary 

from state-to-state. 

 

B&K Precision Corp. 

22820 Savi Ranch Parkway 

Yorba Linda, CA 92887 

www.bkprecision.com 

714-921-9095 
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