
 

 

 

 

 

Model:  2190E 

100 MHz Digital Storage 
Oscilloscope 

USER MANUAL 



i 

{ŀŦŜǘȅ {ǳƳƳŀǊȅ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŀŦŜǘȅ ǇǊŜŎŀǳǘƛƻƴǎ ŀǇǇƭȅ ǘƻ ōƻǘƘ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ 
ǇŜǊǎƻƴƴŜƭ ŀƴŘ Ƴǳǎǘ ōŜ ŦƻƭƭƻǿŜŘ ŘǳǊƛƴƎ ŀƭƭ ǇƘŀǎŜǎ ƻŦ ƻǇŜǊŀǘƛƻƴΣ ǎŜǊǾƛŎŜΣ 
ŀƴŘ ǊŜǇŀƛǊ ƻŦ ǘƘƛǎ ƛƴǎǘǊǳƳŜƴǘΦ 
 

 
 
.ŜŦƻǊŜ ŀǇǇƭȅƛƴƎ ǇƻǿŜǊ ǘƻ ǘƘƛǎ ƛƴǎǘǊǳƳŜƴǘΥ 

¶ 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. 

 
CŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜǎŜ ǇǊŜŎŀǳǘƛƻƴǎ ƻǊ ǿƛǘƘ ǿŀǊƴƛƴƎǎ ŜƭǎŜǿƘŜǊŜ ƛƴ 
ǘƘƛǎ Ƴŀƴǳŀƭ ǾƛƻƭŀǘŜǎ ǘƘŜ ǎŀŦŜǘȅ ǎǘŀƴŘŀǊŘǎ ƻŦ ŘŜǎƛƎƴΣ ƳŀƴǳŦŀŎǘǳǊŜΣ ŀƴŘ 
ƛƴǘŜƴŘŜŘ ǳǎŜ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ .ϧY tǊŜŎƛǎƛƻƴ ŀǎǎǳƳŜǎ ƴƻ ƭƛŀōƛƭƛǘȅ ŦƻǊ ŀ 
ŎǳǎǘƻƳŜǊΩǎ ŦŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 
 
/ŀǘŜƎƻǊȅ ǊŀǘƛƴƎ 
¢ƘŜ L9/ смлмл ǎǘŀƴŘŀǊŘ ŘŜŦƛƴŜǎ ǎŀŦŜǘȅ ŎŀǘŜƎƻǊȅ ǊŀǘƛƴƎǎ ǘƘŀǘ ǎǇŜŎƛŦȅ ǘƘŜ 
ŀƳƻǳƴǘ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ŜƴŜǊƎȅ ŀǾŀƛƭŀōƭŜ ŀƴŘ ǘƘŜ ǾƻƭǘŀƎŜ ƛƳǇǳƭǎŜǎ ǘƘŀǘ Ƴŀȅ 
ƻŎŎǳǊ ƻƴ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴŘǳŎǘƻǊǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜǎŜ ŎŀǘŜƎƻǊȅ ǊŀǘƛƴƎǎΦ ¢ƘŜ 
ŎŀǘŜƎƻǊȅ ǊŀǘƛƴƎ ƛǎ ŀ wƻƳŀƴ ƴǳƳŜǊŀƭ ƻŦ LΣ LLΣ LLLΣ ƻǊ L±Φ ¢Ƙƛǎ ǊŀǘƛƴƎ ƛǎ ŀƭǎƻ 
ŀŎŎƻƳǇŀƴƛŜŘ ōȅ ŀ ƳŀȄƛƳǳƳ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ǘƻ ōŜ ǘŜǎǘŜŘΣ ǿƘƛŎƘ 
ŘŜŦƛƴŜǎ ǘƘŜ ǾƻƭǘŀƎŜ ƛƳǇǳƭǎŜǎ ŜȄǇŜŎǘŜŘ ŀƴŘ ǊŜǉǳƛǊŜŘ ƛƴǎǳƭŀǘƛƻƴ ŎƭŜŀǊŀƴŎŜǎΦ 
¢ƘŜǎŜ ŎŀǘŜƎƻǊƛŜǎ ŀǊŜΥ 
 
/ŀǘŜƎƻǊȅ L ό/!¢ LύΥ aŜŀǎǳǊŜƳŜƴǘ ƛƴǎǘǊǳƳŜƴǘǎ ǿƘƻǎŜ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴǇǳǘǎ 
ŀǊŜ ƴƻǘ ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ Ƴŀƛƴǎ ǎǳǇǇƭȅΦ ¢ƘŜ ǾƻƭǘŀƎŜǎ ƛƴ ǘƘŜ 
ŜƴǾƛǊƻƴƳŜƴǘ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ŘŜǊƛǾŜŘ ŦǊƻƳ ŀ ƭƛƳƛǘŜŘπŜƴŜǊƎȅ ǘǊŀƴǎŦƻǊƳŜǊ ƻǊ ŀ 



ii 

ōŀǘǘŜǊȅΦ 
 
/ŀǘŜƎƻǊȅ LL ό/!¢ LLύΥ aŜŀǎǳǊŜƳŜƴǘ ƛƴǎǘǊǳƳŜƴǘǎ ǿƘƻǎŜ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴǇǳǘǎ 
ŀǊŜ ƳŜŀƴǘ ǘƻ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ Ƴŀƛƴǎ ǎǳǇǇƭȅ ŀǘ ŀ ǎǘŀƴŘŀǊŘ ǿŀƭƭ ƻǳǘƭŜǘ ƻǊ 
ǎƛƳƛƭŀǊ ǎƻǳǊŎŜǎΦ 9ȄŀƳǇƭŜ ƳŜŀǎǳǊŜƳŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀǊŜ ǇƻǊǘŀōƭŜ ǘƻƻƭǎ 
ŀƴŘ ƘƻǳǎŜƘƻƭŘ ŀǇǇƭƛŀƴŎŜǎΦ 
 
/ŀǘŜƎƻǊȅ LLL ό/!¢ LLLύΥ aŜŀǎǳǊŜƳŜƴǘ ƛƴǎǘǊǳƳŜƴǘǎ ǿƘƻǎŜ ƳŜŀǎǳǊŜƳŜƴǘ 
ƛƴǇǳǘǎ ŀǊŜ ƳŜŀƴǘ ǘƻ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ Ƴŀƛƴǎ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀ ōǳƛƭŘƛƴƎΦ 
9ȄŀƳǇƭŜǎ ŀǊŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ƛƴǎƛŘŜ ŀ ōǳƛƭŘƛƴƎϥǎ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ǇŀƴŜƭ ƻǊ ǘƘŜ 
ǿƛǊƛƴƎ ƻŦ ǇŜǊƳŀƴŜƴǘƭȅπƛƴǎǘŀƭƭŜŘ ƳƻǘƻǊǎΦ 
 
/ŀǘŜƎƻǊȅ L± ό/!¢ L±ύΥ aŜŀǎǳǊŜƳŜƴǘ ƛƴǎǘǊǳƳŜƴǘǎ ǿƘƻǎŜ ƳŜŀǎǳǊŜƳŜƴǘ 
ƛƴǇǳǘǎ ŀǊŜ ƳŜŀƴǘ ǘƻ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǇǊƛƳŀǊȅ ǇƻǿŜǊ ŜƴǘŜǊƛƴƎ ŀ 
ōǳƛƭŘƛƴƎ ƻǊ ƻǘƘŜǊ ƻǳǘŘƻƻǊ ǿƛǊƛƴƎΦ 
 

 
 
5ƻ ƴƻǘ ǳǎŜ ǘƘƛǎ ƛƴǎǘǊǳƳŜƴǘ ƛƴ ŀƴ ŜƭŜŎǘǊƛŎŀƭ ŜƴǾƛǊƻƴƳŜƴǘ ǿƛǘƘ ŀ ƘƛƎƘŜǊ 
ŎŀǘŜƎƻǊȅ ǊŀǘƛƴƎ ǘƘŀƴ ǿƘŀǘ ƛǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ŦƻǊ ǘƘƛǎ ƛƴǎǘǊǳƳŜƴǘΦ 
 

 
 
¸ƻǳ Ƴǳǎǘ ŜƴǎǳǊŜ ǘƘŀǘ ŜŀŎƘ ŀŎŎŜǎǎƻǊȅ ȅƻǳ ǳǎŜ ǿƛǘƘ ǘƘƛǎ ƛƴǎǘǊǳƳŜƴǘ Ƙŀǎ ŀ 
ŎŀǘŜƎƻǊȅ ǊŀǘƛƴƎ Ŝǉǳŀƭ ǘƻ ƻǊ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘϥǎ ŎŀǘŜƎƻǊȅ ǊŀǘƛƴƎ ǘƻ 
Ƴŀƛƴǘŀƛƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘϥǎ ŎŀǘŜƎƻǊȅ ǊŀǘƛƴƎΦ CŀƛƭǳǊŜ ǘƻ Řƻ ǎƻ ǿƛƭƭ ƭƻǿŜǊ ǘƘŜ 
ŎŀǘŜƎƻǊȅ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ƳŜŀǎǳǊƛƴƎ ǎȅǎǘŜƳΦ 
 
9ƭŜŎǘǊƛŎŀƭ tƻǿŜǊ 
¢Ƙƛǎ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ǇƻǿŜǊŜŘ ŦǊƻƳ ŀ /!¢9Dhw¸ LL Ƴŀƛƴǎ 
ǇƻǿŜǊ ŜƴǾƛǊƻƴƳŜƴǘΦ ¢ƘŜ Ƴŀƛƴǎ ǇƻǿŜǊ ǎƘƻǳƭŘ ōŜ мнл ± wa{ ƻǊ нпл ± wa{Φ 
¦ǎŜ ƻƴƭȅ ǘƘŜ ǇƻǿŜǊ ŎƻǊŘ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ ŜƴǎǳǊŜ ƛǘ ƛǎ 
ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ȅƻǳǊ ŎƻǳƴǘǊȅ ƻŦ ǳǎŜΦ 
 
DǊƻǳƴŘ ǘƘŜ LƴǎǘǊǳƳŜƴǘ 
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¢ƻ ƳƛƴƛƳƛȊŜ ǎƘƻŎƪ ƘŀȊŀǊŘΣ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŎƘŀǎǎƛǎ ŀƴŘ ŎŀōƛƴŜǘ Ƴǳǎǘ ōŜ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴ ŜƭŜŎǘǊƛŎŀƭ ǎŀŦŜǘȅ ƎǊƻǳƴŘΦ ¢Ƙƛǎ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ƎǊƻǳƴŘŜŘ 

ǘƘǊƻǳƎƘ ǘƘŜ ƎǊƻǳƴŘ ŎƻƴŘǳŎǘƻǊ ƻŦ ǘƘŜ ǎǳǇǇƭƛŜŘΣ ǘƘǊŜŜπŎƻƴŘǳŎǘƻǊ !/ ƭƛƴŜ 
ǇƻǿŜǊ ŎŀōƭŜΦ ¢ƘŜ ǇƻǿŜǊ ŎŀōƭŜ Ƴǳǎǘ ōŜ ǇƭǳƎƎŜŘ ƛƴǘƻ ŀƴ ŀǇǇǊƻǾŜŘ ǘƘǊŜŜπ
ŎƻƴŘǳŎǘƻǊ ŜƭŜŎǘǊƛŎŀƭ ƻǳǘƭŜǘΦ ¢ƘŜ ǇƻǿŜǊ ƧŀŎƪ ŀƴŘ ƳŀǘƛƴƎ ǇƭǳƎ ƻŦ ǘƘŜ ǇƻǿŜǊ 
ŎŀōƭŜ ƳŜŜǘ L9/ ǎŀŦŜǘȅ ǎǘŀƴŘŀǊŘǎΦ  
 

 
 
5ƻ ƴƻǘ ŀƭǘŜǊ ƻǊ ŘŜŦŜŀǘ ǘƘŜ ƎǊƻǳƴŘ ŎƻƴƴŜŎǘƛƻƴΦ ²ƛǘƘƻǳǘ ǘƘŜ ǎŀŦŜǘȅ ƎǊƻǳƴŘ 
ŎƻƴƴŜŎǘƛƻƴΣ ŀƭƭ ŀŎŎŜǎǎƛōƭŜ ŎƻƴŘǳŎǘƛǾŜ ǇŀǊǘǎ όƛƴŎƭǳŘƛƴƎ ŎƻƴǘǊƻƭ ƪƴƻōǎύ Ƴŀȅ 
ǇǊƻǾƛŘŜ ŀƴ ŜƭŜŎǘǊƛŎ ǎƘƻŎƪΦ CŀƛƭǳǊŜ ǘƻ ǳǎŜ ŀ ǇǊƻǇŜǊƭȅπƎǊƻǳƴŘŜŘ ŀǇǇǊƻǾŜŘ 

ƻǳǘƭŜǘ ŀƴŘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘǊŜŜπŎƻƴŘǳŎǘƻǊ !/ ƭƛƴŜ ǇƻǿŜǊ ŎŀōƭŜ Ƴŀȅ 
ǊŜǎǳƭǘ ƛƴ ƛƴƧǳǊȅ ƻǊ ŘŜŀǘƘΦ 
 

 
 
¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΣ ŀ ƎǊƻǳƴŘ ŎƻƴƴŜŎǘƛƻƴ ƻƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘϥǎ ŦǊƻƴǘ ƻǊ 
ǊŜŀǊ ǇŀƴŜƭ ƛǎ ŦƻǊ ŀ ǊŜŦŜǊŜƴŎŜ ƻŦ ǇƻǘŜƴǘƛŀƭ ƻƴƭȅ ŀƴŘ ƛǎ ƴƻǘ ǘƻ ōŜ ǳǎŜŘ ŀǎ ŀ 
ǎŀŦŜǘȅ ƎǊƻǳƴŘΦ 
 
5ƻ ƴƻǘ ƻǇŜǊŀǘŜ ƛƴ ŀƴ ŜȄǇƭƻǎƛǾŜ ƻǊ ŦƭŀƳƳŀōƭŜ ŀǘƳƻǎǇƘŜǊŜ  
 

 
 
5ƻ ƴƻǘ ƻǇŜǊŀǘŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŦƭŀƳƳŀōƭŜ ƎŀǎŜǎ ƻǊ 
ǾŀǇƻǊǎΣ ŦǳƳŜǎΣ ƻǊ ŦƛƴŜƭȅπŘƛǾƛŘŜŘ ǇŀǊǘƛŎǳƭŀǘŜǎΦ  
 

 
 



iv 

¢ƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ōŜ ǳǎŜŘ ƛƴ ƻŦŦƛŎŜπǘȅǇŜ ƛƴŘƻƻǊ ŜƴǾƛǊƻƴƳŜƴǘǎΦ 
5ƻ ƴƻǘ ƻǇŜǊŀǘŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ  

¶ 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. 
 

 
 
¢Ƙƛǎ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ǳǎŜŘ ƛƴ ŀƴ ƛƴŘƻƻǊ Ǉƻƭƭǳǘƛƻƴ ŘŜƎǊŜŜ н 
ŜƴǾƛǊƻƴƳŜƴǘΦ ¢ƘŜ ƻǇŜǊŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ ƛǎ л ϲ/ ǘƻ пл ϲ/ ŀƴŘ ǘƘŜ 
ƻǇŜǊŀǘƛƴƎ ƘǳƳƛŘƛǘȅ ƛǎ Җ ур ҈ ǊŜƭŀǘƛǾŜ ƘǳƳƛŘƛǘȅ ŀǘ пл ϲ/Σ ǿƛǘƘ ƴƻ 
ŎƻƴŘŜƴǎŀǘƛƻƴ ŀƭƭƻǿŜŘΦ aŜŀǎǳǊŜƳŜƴǘǎ ƳŀŘŜ ōȅ ǘƘƛǎ ƛƴǎǘǊǳƳŜƴǘ Ƴŀȅ ōŜ 
ƻǳǘǎƛŘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƛŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ǳǎŜŘ ƛƴ ƴƻƴπƻŦŦƛŎŜπǘȅǇŜ 
ŜƴǾƛǊƻƴƳŜƴǘǎΦ {ǳŎƘ ŜƴǾƛǊƻƴƳŜƴǘǎ Ƴŀȅ ƛƴŎƭǳŘŜ ǊŀǇƛŘ ǘŜƳǇŜǊŀǘǳǊŜ ƻǊ 
ƘǳƳƛŘƛǘȅ ŎƘŀƴƎŜǎΣ ǎǳƴƭƛƎƘǘΣ ǾƛōǊŀǘƛƻƴ ŀƴŘκƻǊ ƳŜŎƘŀƴƛŎŀƭ ǎƘƻŎƪǎΣ ŀŎƻǳǎǘƛŎ 
ƴƻƛǎŜΣ ŜƭŜŎǘǊƛŎŀƭ ƴƻƛǎŜΣ ǎǘǊƻƴƎ ŜƭŜŎǘǊƛŎ ŦƛŜƭŘǎΣ ƻǊ ǎǘǊƻƴƎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘǎΦ 
 
5ƻ ƴƻǘ ƻǇŜǊŀǘŜ ƛƴǎǘǊǳƳŜƴǘ ƛŦ ŘŀƳŀƎŜŘ 
 

 
 
LŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ŘŀƳŀƎŜŘΣ ŀǇǇŜŀǊǎ ǘƻ ōŜ ŘŀƳŀƎŜŘΣ ƻǊ ƛŦ ŀƴȅ ƭƛǉǳƛŘΣ 
ŎƘŜƳƛŎŀƭΣ ƻǊ ƻǘƘŜǊ ƳŀǘŜǊƛŀƭ ƎŜǘǎ ƻƴ ƻǊ ƛƴǎƛŘŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΣ ǊŜƳƻǾŜ ǘƘŜ 
ƛƴǎǘǊǳƳŜƴǘϥǎ ǇƻǿŜǊ ŎƻǊŘΣ ǊŜƳƻǾŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŦǊƻƳ ǎŜǊǾƛŎŜΣ ƭŀōŜƭ ƛǘ ŀǎ 
ƴƻǘ ǘƻ ōŜ ƻǇŜǊŀǘŜŘΣ ŀƴŘ ǊŜǘǳǊƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǘƻ .ϧY tǊŜŎƛǎƛƻƴ ŦƻǊ ǊŜǇŀƛǊΦ 
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bƻǘƛŦȅ .ϧY tǊŜŎƛǎƛƻƴ ƻŦ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ŀƴȅ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ 
 
/ƭŜŀƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƻƴƭȅ ŀǎ ƛƴǎǘǊǳŎǘŜŘ 
 

 
 
5ƻ ƴƻǘ ŎƭŜŀƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΣ ƛǘǎ ǎǿƛǘŎƘŜǎΣ ƻǊ ƛǘǎ ǘŜǊƳƛƴŀƭǎ ǿƛǘƘ ŎƻƴǘŀŎǘ 
ŎƭŜŀƴŜǊǎΣ ŀōǊŀǎƛǾŜǎΣ ƭǳōǊƛŎŀƴǘǎΣ ǎƻƭǾŜƴǘǎΣ ŀŎƛŘǎκōŀǎŜǎΣ ƻǊ ƻǘƘŜǊ ǎǳŎƘ 
ŎƘŜƳƛŎŀƭǎΦ /ƭŜŀƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƻƴƭȅ ǿƛǘƘ ŀ ŎƭŜŀƴ ŘǊȅ ƭƛƴǘπŦǊŜŜ ŎƭƻǘƘ ƻǊ ŀǎ 
ƛƴǎǘǊǳŎǘŜŘ ƛƴ ǘƘƛǎ ƳŀƴǳŀƭΦ 
 
bƻǘ ŦƻǊ ŎǊƛǘƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ 
 

 
 
¢Ƙƛǎ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ƴƻǘ ŀǳǘƘƻǊƛȊŜŘ ŦƻǊ ǳǎŜ ƛƴ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ƘǳƳŀƴ ōƻŘȅ 
ƻǊ ŦƻǊ ǳǎŜ ŀǎ ŀ ŎƻƳǇƻƴŜƴǘ ƛƴ ŀ ƭƛŦŜπǎǳǇǇƻǊǘ ŘŜǾƛŎŜ ƻǊ ǎȅǎǘŜƳΦ 
 
5ƻ ƴƻǘ ǘƻǳŎƘ ƭƛǾŜ ŎƛǊŎǳƛǘǎ 
 

 
 
LƴǎǘǊǳƳŜƴǘ ŎƻǾŜǊǎ Ƴǳǎǘ ƴƻǘ ōŜ ǊŜƳƻǾŜŘ ōȅ ƻǇŜǊŀǘƛƴƎ ǇŜǊǎƻƴƴŜƭΦ 
/ƻƳǇƻƴŜƴǘ ǊŜǇƭŀŎŜƳŜƴǘ ŀƴŘ ƛƴǘŜǊƴŀƭ ŀŘƧǳǎǘƳŜƴǘǎ Ƴǳǎǘ ōŜ ƳŀŘŜ ōȅ 
ǉǳŀƭƛŦƛŜŘ ǎŜǊǾƛŎŜπǘǊŀƛƴŜŘ ƳŀƛƴǘŜƴŀƴŎŜ ǇŜǊǎƻƴƴŜƭ ǿƘƻ ŀǊŜ ŀǿŀǊŜ ƻŦ ǘƘŜ 
ƘŀȊŀǊŘǎ ƛƴǾƻƭǾŜŘ ǿƘŜƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘϥǎ ŎƻǾŜǊǎ ŀƴŘ ǎƘƛŜƭŘǎ ŀǊŜ ǊŜƳƻǾŜŘΦ 
¦ƴŘŜǊ ŎŜǊǘŀƛƴ ŎƻƴŘƛǘƛƻƴǎΣ ŜǾŜƴ ǿƛǘƘ ǘƘŜ ǇƻǿŜǊ ŎƻǊŘ ǊŜƳƻǾŜŘΣ ŘŀƴƎŜǊƻǳǎ 
ǾƻƭǘŀƎŜǎ Ƴŀȅ ŜȄƛǎǘ ǿƘŜƴ ǘƘŜ ŎƻǾŜǊǎ ŀǊŜ ǊŜƳƻǾŜŘΦ ¢ƻ ŀǾƻƛŘ ƛƴƧǳǊƛŜǎΣ ŀƭǿŀȅǎ 
ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ǇƻǿŜǊ ŎƻǊŘ ŦǊƻƳ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΣ ŘƛǎŎƻƴƴŜŎǘ ŀƭƭ ƻǘƘŜǊ 
ŎƻƴƴŜŎǘƛƻƴǎ όŦƻǊ ŜȄŀƳǇƭŜΣ ǘŜǎǘ ƭŜŀŘǎΣ ŎƻƳǇǳǘŜǊ ƛƴǘŜǊŦŀŎŜ ŎŀōƭŜǎΣ ŜǘŎΦύΣ 
ŘƛǎŎƘŀǊƎŜ ŀƭƭ ŎƛǊŎǳƛǘǎΣ ŀƴŘ ǾŜǊƛŦȅ ǘƘŜǊŜ ŀǊŜ ƴƻ ƘŀȊŀǊŘƻǳǎ ǾƻƭǘŀƎŜǎ ǇǊŜǎŜƴǘ 
ƻƴ ŀƴȅ ŎƻƴŘǳŎǘƻǊǎ ōȅ ƳŜŀǎǳǊŜƳŜƴǘǎ ǿƛǘƘ ŀ ǇǊƻǇŜǊƭȅπƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜπ
ǎŜƴǎƛƴƎ ŘŜǾƛŎŜ ōŜŦƻǊŜ ǘƻǳŎƘƛƴƎ ŀƴȅ ƛƴǘŜǊƴŀƭ ǇŀǊǘǎΦ ±ŜǊƛŦȅ ǘƘŜ ǾƻƭǘŀƎŜπ
ǎŜƴǎƛƴƎ ŘŜǾƛŎŜ ƛǎ ǿƻǊƪƛƴƎ ǇǊƻǇŜǊƭȅ ōŜŦƻǊŜ ŀƴŘ ŀŦǘŜǊ ƳŀƪƛƴƎ ǘƘŜ 
ƳŜŀǎǳǊŜƳŜƴǘǎ ōȅ ǘŜǎǘƛƴƎ ǿƛǘƘ ƪƴƻǿƴπƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜ ǎƻǳǊŎŜǎ ŀƴŘ ǘŜǎǘ 
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ŦƻǊ ōƻǘƘ 5/ ŀƴŘ !/ ǾƻƭǘŀƎŜǎΦ 5ƻ ƴƻǘ ŀǘǘŜƳǇǘ ŀƴȅ ǎŜǊǾƛŎŜ ƻǊ ŀŘƧǳǎǘƳŜƴǘ 
ǳƴƭŜǎǎ ŀƴƻǘƘŜǊ ǇŜǊǎƻƴ ŎŀǇŀōƭŜ ƻŦ ǊŜƴŘŜǊƛƴƎ ŦƛǊǎǘ ŀƛŘ ŀƴŘ ǊŜǎǳǎŎƛǘŀǘƛƻƴ ƛǎ 
ǇǊŜǎŜƴǘΦ  
5ƻ ƴƻǘ ƛƴǎŜǊǘ ŀƴȅ ƻōƧŜŎǘ ƛƴǘƻ ŀƴ ƛƴǎǘǊǳƳŜƴǘϥǎ ǾŜƴǘƛƭŀǘƛƻƴ ƻǇŜƴƛƴƎǎ ƻǊ ƻǘƘŜǊ 
ƻǇŜƴƛƴƎǎΦ 
 

 
 
IŀȊŀǊŘƻǳǎ ǾƻƭǘŀƎŜǎ Ƴŀȅ ōŜ ǇǊŜǎŜƴǘ ƛƴ ǳƴŜȄǇŜŎǘŜŘ ƭƻŎŀǘƛƻƴǎ ƛƴ ŎƛǊŎǳƛǘǊȅ 
ōŜƛƴƎ ǘŜǎǘŜŘ ǿƘŜƴ ŀ Ŧŀǳƭǘ ŎƻƴŘƛǘƛƻƴ ƛƴ ǘƘŜ ŎƛǊŎǳƛǘ ŜȄƛǎǘǎΦ 
 
{ŜǊǾƛŎƛƴƎ 
 

 
 
5ƻ ƴƻǘ ǎǳōǎǘƛǘǳǘŜ ǇŀǊǘǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ŀǇǇǊƻǾŜŘ ōȅ .ϧY tǊŜŎƛǎƛƻƴ ƻǊ ƳƻŘƛŦȅ 
ǘƘƛǎ ƛƴǎǘǊǳƳŜƴǘΦ wŜǘǳǊƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǘƻ .ϧY tǊŜŎƛǎƛƻƴ ŦƻǊ ǎŜǊǾƛŎŜ ŀƴŘ 
ǊŜǇŀƛǊ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǎŀŦŜǘȅ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ŦŜŀǘǳǊŜǎ ŀǊŜ ƳŀƛƴǘŀƛƴŜŘΦ  
 
/ƻƻƭƛƴƎ Ŧŀƴǎ 
 

 
 
¢Ƙƛǎ ƛƴǎǘǊǳƳŜƴǘ Ŏƻƴǘŀƛƴǎ ƻƴŜ ƻǊ ƳƻǊŜ ŎƻƻƭƛƴƎ ŦŀƴǎΦ CƻǊ ŎƻƴǘƛƴǳŜŘ ǎŀŦŜ 
ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΣ ǘƘŜ ŀƛǊ ƛƴƭŜǘ ŀƴŘ ŜȄƘŀǳǎǘ ƻǇŜƴƛƴƎǎ ŦƻǊ ǘƘŜǎŜ 
Ŧŀƴǎ Ƴǳǎǘ ƴƻǘ ōŜ ōƭƻŎƪŜŘ ƴƻǊ Ƴǳǎǘ ŀŎŎǳƳǳƭŀǘŜŘ Řǳǎǘ ƻǊ ƻǘƘŜǊ ŘŜōǊƛǎ ōŜ 
ŀƭƭƻǿŜŘ ǘƻ ǊŜŘǳŎŜ ŀƛǊ ŦƭƻǿΦ aŀƛƴǘŀƛƴ ŀǘ ƭŜŀǎǘ нр ƳƳ ŎƭŜŀǊŀƴŎŜ ŀǊƻǳƴŘ ǘƘŜ 
ǎƛŘŜǎ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǘƘŀǘ Ŏƻƴǘŀƛƴ ŀƛǊ ƛƴƭŜǘ ŀƴŘ ŜȄƘŀǳǎǘ ǇƻǊǘǎΦ LŦ ƳƻǳƴǘŜŘ 
ƛƴ ŀ ǊŀŎƪΣ Ǉƻǎƛǘƛƻƴ ǇƻǿŜǊ ŘŜǾƛŎŜǎ ƛƴ ǘƘŜ ǊŀŎƪ ŀōƻǾŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǘƻ 
ƳƛƴƛƳƛȊŜ ƛƴǎǘǊǳƳŜƴǘ ƘŜŀǘƛƴƎ ǿƘƛƭŜ ǊŀŎƪ ƳƻǳƴǘŜŘΦ 5ƻ ƴƻǘ ŎƻƴǘƛƴǳŜ ǘƻ 
ƻǇŜǊŀǘŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛŦ ȅƻǳ Ŏŀƴƴƻǘ ǾŜǊƛŦȅ ǘƘŜ Ŧŀƴ ƛǎ ƻǇŜǊŀǘƛƴƎ όƴƻǘŜ ǎƻƳŜ 
Ŧŀƴǎ Ƴŀȅ ƘŀǾŜ ƛƴǘŜǊƳƛǘǘŜƴǘ Řǳǘȅ ŎȅŎƭŜǎύΦ 5ƻ ƴƻǘ ƛƴǎŜǊǘ ŀƴȅ ƻōƧŜŎǘ ƛƴǘƻ ǘƘŜ 
Ŧŀƴϥǎ ƛƴƭŜǘ ƻǊ ƻǳǘƭŜǘΦ 
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CƻǊ ŎƻƴǘƛƴǳŜŘ ǎŀŦŜ ǳǎŜ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ 
 

¶ 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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/ƻƳǇƭƛŀƴŎŜ {ǘŀǘŜƳŜƴǘǎ 

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. 

 

 

  



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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{ŀŦŜǘȅ {ȅƳōƻƭǎ 

 

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 DŜƴŜǊŀƭ LƴŦƻǊƳŀǘƛƻƴ  

1.1 tǊƻŘǳŎǘ hǾŜǊǾƛŜǿ 

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

benchtop instrument used for making measurements of signals and 

waveforms. ¢ƘŜ ƻǎŎƛƭƭƻǎŎƻǇŜΩǎ ōŀƴŘǿƛŘǘƘ 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 

¶ тέ /ƻƭƻǊ ¢C¢ [/5 ŘƛǎǇƭŀȅ 

¶ 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, and LAN ports 
 

1.2 tŀŎƪŀƎŜ /ƻƴǘŜƴǘǎ 

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 CǊƻƴǘ tŀƴŜƭ 

It is important for you to familiarize yourself with ǘƘŜ 5{hΩǎ ŦǊƻƴǘ ǇŀƴŜƭ 

before operating the instrument. Below is a brief introduction of the front 

panel function operation. 

 

Figure 1.1 ς Front Panel 

Front Panel Description 

 Front USB (Type A) Connector 

 Menu Function Keys, Menu On/Off, Print Key 

 LƴǇǳǘ /ƘŀƴƴŜƭǎ όм aʍ .b/ύ 

 Probe Compensator (1 kHz and Ground) 
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 Horizontal Controls (Time Base) 

 Trigger Controls 

 Auto Setup Button 

 Menu and Measurement Buttons 

 Universal Knob 

 Vertical Controls 

 

1.4 .ŀŎƪ tŀƴŜƭ 

The following images show back and side panel connection locations. 

 

Figure 1.2 ς Back Panel 
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Back Panel Description 

 Security Lock Receptacle 

 LAN Interface 

 Pass/Fail Output 

 Rear USB (Type B) Device Connector 

 Power Input Connector 

 AC Power Switch 

  

 

1.5 5ƛǎǇƭŀȅ LƴŦƻǊƳŀǘƛƻƴ 

 

Figure 1.3 ς Display Screen 
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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 
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2 DŜǘǘƛƴƎ {ǘŀǊǘŜŘ 

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

through the instructions in this chapter. 

2.1 LƴǇǳǘ tƻǿŜǊ wŜǉǳƛǊŜƳŜƴǘǎ 

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

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

100 ς 127 V, 45 ς 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 tǊŜƭƛƳƛƴŀǊȅ /ƘŜŎƪ 

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

use. 



7 

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 ς 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 ƻǎŎƛƭƭƻǎŎƻǇŜΩǎ 

functionality. 

1. Power on the oscilloscope. tǊŜǎǎ ά59C!¦[¢ {9¢¦tέ to show the 
result of the self-check. The probe default attenuation is 1X. 

 

 

Figure 2.2 ς 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 ς Probe Compensation 

3. tǊŜǎǎ ά!¦¢hέ ǘƻ ǎƘƻǿ ǘƘŜ м ƪIȊ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ŀōƻǳǘ о± ǇŜŀƪ-
peak square wave in couple seconds. 

 

 

Figure 2.4 ς 3 Vpp Square Wave 

4. tǊŜǎǎ ά/Iмέ ǘǿƻ ǘƛƳŜǎ ǘƻ turn off ŎƘŀƴƴŜƭ мΣ tǊŜǎǎά/Iнέ ǘƻ 
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 ς 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 ς Probe Compensation Setup 

1. Set the Probe option attenuation in the channel menu to 10X.  Do 
so by pressing CH1 button and ǎŜƭŜŎǘƛƴƎ άtǊƻōŜέ ŦǊƻƳ ƳŜƴǳΦ  
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 ά!¦¢hέ ōǳǘǘƻƴΦ 

3. Check the shape of the displayed waveform. 

 

Figure 2.7 ς Compensation Illustration 

4. If necessary, adjust your probeΩs compensation trimmer pot. 
Repeat as necessary. 

 

AUTO  
BUTTON 

PROBE 
COMP 

CH1 

Undercompensated Correctly Compensated Overcompensated 
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3 CǳƴŎǘƛƻƴǎ ŀƴŘ hǇŜǊŀǘƛƴƎ 
5ŜǎŎǊƛǇǘƛƻƴǎ 

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

oscilloscope functions: 

ω Menu and control button  
ω Connector 
ω Auto Setup  
ω Default Setup 
ω Universal knob 
ω Vertical System  
ω Channel Function Menu 
ω Math Functions 
ω Using REF 
ω Horizontal System 
ω Trigger System 
ω Acquiring signals System 
ω Display System 
ω Measuring waveforms System 
ω Utility System 
ω Storage System 
ω Online Help function 
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3.1 aŜƴǳ ŀƴŘ /ƻƴǘǊƻƭ .ǳǘǘƻƴ 

 

Figure 3.1 ς 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 oscilloscopeΩs 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 
ŘƛǎǇƭŀȅŜŘ όǳƴƭŜǎǎ ǘƘŜ ά¢ȅǇŜέ ƻǇǘƛƻƴ ƛǎ ǎŜǘ ǘƻ άhŦŦέύ ŀŦǘŜǊ 
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 SETUPΥ tǊŜǎǎ ǘƻ ǊŜǎŜǘ ǘƘŜ ƻǎŎƛƭƭƻǎŎƻǇŜΩǎ ǎŜǘǘƛƴƎǎ ǘƻ 
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 /ƻƴƴŜŎǘƻǊǎ 

 
Figure 3.2 ς Connectors 

¶ Channel Connector (CH1, CH2): Input connectors for waveform 
display. 

¶ EXT TRIG: Input connector for an external trigger source. Use the 
¢ǊƛƎƎŜǊ aŜƴǳ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ά9Ȅǘέ ƻǊ ά9Ȅǘκрέ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜΦ 

¶ 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 !ǳǘƻ {ŜǘǳǇ 

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 ς Auto Setup 

Table 3.1 ς  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. 
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(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: 
ω If multiple channels have signals, channel with the lowest 

frequency signal. 
ω No signals found, the lowest-numbered channel displayed when 

Auto set was invoked. 

ω No signals found and no channels displayed, oscilloscope displays 
and uses channel 1. 

 

Table 3.2 ς 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: ¢ƘŜ !¦¢h ōǳǘǘƻƴ Ŏŀƴ ōŜ ŘƛǎŀōƭŜŘΦ tƭŜŀǎŜ ǎŜŜ άEducation 
Modeέ ŦƻǊ ŘŜǘŀƛƭǎΦ  

 

3.4 5ŜŦŀǳƭǘ {ŜǘǳǇ 

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 ōǳǘǘƻƴΣ ǊŜŦŜǊ ǘƻ άTable 3.3 ς Default Setup 

Tableέ below. 

The DEFAULT SETUP button does not reset the following settings: 
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ω Language option 
ω Saved reference waveform files 
ω Saved setup files 
ω Display contrast 
ω Calibration data 

 

Table 3.3 ς 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 лΦлл˃ǎ 

Sec/div рлл˃ǎ 

Window Zone рлΦл˃ǎ 

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 ¦ƴƛǾŜǊǎŀƭ Yƴƻō 

 

Figure 3.4 ς 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 

ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ŀŘƧǳǎǘ ǘƘŜ ǎǘƻǊŀƎŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǎŜǘǳǇǎΣ ǿŀǾŜŦƻǊƳǎΣ 

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 ±ŜǊǘƛŎŀƭ {ȅǎǘŜƳ 

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

and position. 
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Figure 3.5 ς Vertical System Controls 

Using Vertical Position Knob and Volts/div Knob 
ω ±ŜǊǘƛŎŀƭ άth{L¢Lhbέ Yƴƻō 

1. Use the ±ŜǊǘƛŎŀƭ άth{L¢Lhbέ ƪƴƻōǎ ǘƻ ƳƻǾŜ ǘƘŜ ŎƘŀƴƴŜƭ 
ǿŀǾŜŦƻǊƳǎ ǳǇ ƻǊ Řƻǿƴ ƻƴ ǘƘŜ ǎŎǊŜŜƴΦ ¢Ƙƛǎ ōǳǘǘƻƴΩǎ 
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 ǎŎǊŜŜƴΦ CƻǊ ŜȄŀƳǇƭŜ ά±ƻƭǘǎ 
tƻǎҐнпΦсƳ±έΦ 

3. tǊŜǎǎ ǘƘŜ ǾŜǊǘƛŎŀƭ άth{L¢Lhbέ ƪƴƻō ǘƻ ǎŜǘ ǘƘŜ ǾŜǊǘƛŎŀƭ 
position to zero. 
 

ω ά±ƻƭǘǎκŘƛǾέ Yƴƻō 
1. ¦ǎŜ ǘƘŜ ά±ƻƭǘǎκŘƛǾέ ƪƴƻōǎ ǘƻ ŎƻƴǘǊƻƭ Ƙƻǿ ǘƘŜ 

oscilloscope amplifies or attenuates the source signal of 
chaƴƴŜƭ ǿŀǾŜŦƻǊƳǎΦ ²ƘŜƴ ȅƻǳ ǘǳǊƴ ǘƘŜ άǾƻƭǘǎκŘƛǾέ 
knob, the oscilloscope increases or decreases the vertical 
size of the waveform on the screen with respect to the 
ground level. 

2. ²ƘŜƴ ȅƻǳ ǇǊŜǎǎ ǘƘŜ ά±ƻƭǘκŘƛǾέ knob, you can switch 
ά±ƻƭǘsκŘƛǾέ ƻǇǘƛƻƴ ōŜǘǿŜŜƴ ά/ƻŀǊǎŜέ ŀƴŘ άCƛƴŜέΦ ¢ƘŜ 
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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 /ƘŀƴƴŜƭ CǳƴŎǘƛƻƴ aŜƴǳ 

Table 3.4 ς 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 ς 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 

ά5ƛƎƛǘŀƭ CƛƭǘŜǊ ƳŜƴǳέΦ 

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

page menu. 

 

Table 3.6 ς 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 ς 

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 ς 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  
¢ǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ǎŜǘ 

upper limit.  

Lower limit  
¢ǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ǎŜǘ 

lower limit. 

Return  Return to the second page menu. 

 

ω άDb5έ Coupling:  Use GND coupling to display a zero-volt 
waveform. Internally, the channel input is connected to a zero-
volt reference level. 

ω 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 oscilloscopeΩǎ vertical response rolls off slowly above its 
specified bandwidth. Therefore, the FFT spectrum can show valid 
frequency information higher than the oscilloscopeΩǎ 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: 

ω Press ά/IмέҦά/ƻǳǇƭƛƴƎέҦά!/έ, Set to AC couple mode. 
This will block the DC component of the input signal. 
 

ω Press ά/IмέҦά/ƻǳǇƭƛƴƎέҦά5/έΣ {Ŝǘ ǘƻ 5/ couple mode. 
Both DC and AC components of the input signal will be 
captured. 
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Figure 3.6 ς DC Coupling 

ω Press ά/IмέҦά/ƻǳǇƭƛƴƎέҦάDb5έΣ {Ŝǘ ǘƻ Dwh¦b5 
mode. This disconnects the input signal. 

 

2. Bandwidth Limiting 
Take CH1 for example: 
ω tǊŜǎǎ ά/IмέҦά.² [ƛƳƛǘέҦ άhƴέΣ ŀƴŘ ōŀƴŘǿƛŘǘƘ ǿƛƭƭ ōŜ 

limited to 20 MHz. 
ω Press ά/IмέҦά.² [ƛƳƛǘέҦ άhŦŦέΣ ŀƴŘ ōŀƴŘǿƛŘǘƘ ƭƛƳƛǘ 

will be disabled. 
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Figure 3.7 ς Bandwidth Limit 

3. Volts/Div Settings 
Vertical scale adjust have Coarse and Fine modes, Vertical 
sensitivity range of 2 mV/div ς 10 V/div. 
Take CH1 for example: 
ω Press ά/IмέҦά±ƻƭǘǎκ5ƛǾέҦά/ƻŀǊǎŜέΦ Lǘ ƛǎ ǘƘŜ ŘŜŦŀǳƭǘ 

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.  

ω Press ά/IмέҦ ±ƻƭǘǎκ5ƛǾέҦ CƛƴŜέΦ ¢Ƙƛǎ ǎŜǘǘƛƴƎ ŎƘŀƴƎŜǎ 
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 ς 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: 
 
ω Press ά/IмέҦάtǊƻōŜέ Ҧάмлл·έ 
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Figure 3.9 ς Probe Attenuation Setting 

5. Inverting Waveforms 
Take CH1 for example: 
ω Press ά/IмέҦ bŜȄǘ tŀƎŜ άtŀƎŜ мκоέ ҦάLƴǾŜǊǘέҦάhƴέΥ 
 

 

Figure 3.10 ς Invert Waveform Screen 
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6. Using the Digital Filter 
ω tǊŜǎǎ ά/IмέҦ bŜȄǘ tŀƎŜ άtŀƎŜ мκоέҦ άCƛƭǘŜǊέ, display 
ǘƘŜ ŘƛƎƛǘŀƭ ŦƛƭǘŜǊ ƳŜƴǳΦ {ŜƭŜŎǘ άCƛƭǘŜǊ ¢ȅǇŜέΣ ǘƘŜƴ ǎŜƭŜŎǘ 
ά¦ǇǇŜǊ [ƛƳƛǘέ ƻǊ ά[ƻǿŜǊ [ƛƳƛǘέ ŀƴŘ ǘǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ 
knob to adjust them. 

ω tǊŜǎǎ ά/IмέҦ bŜȄǘ tŀƎŜ άtŀƎŜ мκоέҦ άCƛƭǘŜǊέ ҦάhŦŦέΦ 
Turn off the Digital Filter function. 
 

 

Figure 3.11 ς Digital Filter Menu 

ω tǊŜǎǎ ά/IмέҦ άbŜȄǘ tŀƎŜ άtage 1κоέҦ άCƛƭǘŜǊέ Ҧ άhƴέΦ 
Turn on the Digital Filter function. 
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Figure 3.12 ς Digital Filter Adjustment Screen 

 

3.8 aŀǘƘ CǳƴŎǘƛƻƴǎ 

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 ς Math Function Menu 

Function Setting Description 

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

source CH1 and CH2. 

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

Source B CH1 ς 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 ς 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 ς 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 ς 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: 

ω Analyze the harmonic wave in the Power cable. 
ω Test the harmonic content and distortion in the system 
ω Show the Noise in the DC Power supply 
ω Test the filter and pulse response in the system 
ω Analyze vibration 

 
Table 3.11 ς 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 ς 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. ¢ǳǊƴ ǘƘŜ ǾŜǊǘƛŎŀƭ άth{L¢Lhbέ ƪƴƻō ǘƻ ƳƻǾŜ ǘƘŜ ¸¢ ǿŀǾŜŦƻǊƳ ǘƻ 

the center vertically (zero divisions). 
4. ¢ǳǊƴ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ άth{L¢Lhbέ ƪƴƻō ǘƻ Ǉƻǎƛǘƛƻƴ ǘƘŜ ǇŀǊǘ ƻŦ ǘƘŜ 

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. ¢ǳǊƴ ǘƘŜ ά±ƻƭǘǎκŘƛǾέ ƪƴƻō ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŜƴǘƛǊŜ ǿŀǾŜŦƻǊƳ 
remains on the screen. 

6. ¢ǳǊƴ ǘƘŜ ά{κŘƛǾέ ƪƴƻō ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ȅƻǳ ǿŀƴǘ ƛƴ ǘƘŜ 
FFT spectrum. 

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

To display FFT correctly, follow these steps: 

1. tǳǎƘ ǘƘŜ άa!¢Iέ ōǳǘǘƻƴΦ 
2. {Ŝǘ ǘƘŜ άhǇŜǊŀǘƛƻƴέ ƻǇǘƛƻƴ ǘƻ FFT. 
3. tǊŜǎǎ ǘƘŜ ά{ƻǳǊŎŜέ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά/Iмέ ƻǊ άCH2έ ŀŎŎƻǊŘƛƴƎ ǘƻ 

input signal channel. 
4. TǳǊƴ ǘƘŜ ά¢ƛƳŜκŘƛǾέ ƪƴƻō ǘƻ ŀŘƧǳǎǘ ǘƘŜ ǎŀƳǇƭƛƴƎ ǊŀǘŜ όǘƘƛǎ 

parameter is displayed behind the time base parameter), making 
sure it is at least double the input signal frequency. (to avoid 
aliasing ŀŎŎƻǊŘƛƴƎ ǘƻ bȅǉǳƛǎǘΩǎ ǘƘŜƻǊŜƳύ 
 

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 

Ŏŀƴ ŘƛǎǇƭŀȅ ƻƴƭȅ ƻƴŜ CC¢ ǎǇŜŎǘǊǳƳ ŀǘ ŀ ǘƛƳŜΦ ¸ƻǳ Ŏŀƴ ǎŜƭŜŎǘ άCǳƭƭ ǎŎǊŜŜƴέ 

ƻǊ ά{Ǉƭƛǘέ ƛƴ ά5ƛǎǇƭŀȅέ ƻǇǘƛƻƴ ǘƻ ŘƛǎǇƭŀȅ CC¢ ǿŀǾŜŦƻǊƳ ƻƴ Ŧull screen or 

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

ǎǇŜŎǘǊǳƳΦ ¢ƘŜ ƻǎŎƛƭƭƻǎŎƻǇŜ ƛƴŎƭǳŘŜǎ ŀƴ άCC¢ ½ƻƻƳέ option to magnify 

ƘƻǊƛȊƻƴǘŀƭƭȅΣ ǇǊŜǎǎ ǘƘƛǎ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άм·έΣ άн·έΣ άр·έ ƻǊ άмл·έΦ 

aƻǊŜƻǾŜǊΣ ȅƻǳ ŀƭǎƻ Ŏŀƴ ǘǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ƳŀƎƴƛŦȅ CC¢ 

waveform horizontally in a 1-2-5 step. To magnify vertically, turn the 

ά±ƻƭǘǎκŘƛǾέ ƪƴƻōΦ 

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: 

ω Measure FFT Amplitude 
1. Input a sine signal to channel 1, and press the 
ά!¦¢hέ ōǳǘǘƻƴΦ 

2. tǊŜǎǎ ǘƘŜ άa!¢Iέ ōǳǘǘƻƴ ǘƻ ŜƴǘŜǊ ǘƘŜ άa!¢Iέ 
menu. 

3. tǊŜǎǎ ǘƘŜ άhǇŜǊŀǘƛƻƴέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άCC¢έΦ 
4. tǊŜǎǎ ǘƘŜ ά{ƻǳǊŎŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά/Iмέ. 
5. Press CH1 button to display CH1 menu. 
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6. ¢ǳǊƴ ǘƘŜ άTimeκŘƛǾέ ƪƴƻō ǘƻ ŀŘƧǳǎǘ 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. tǊŜǎǎ ǘƘŜ ά/¦w{hwέ ōǳǘǘƻƴ ǘƻ ŜƴǘŜǊ ά/ǳǊǎƻǊέ ƳŜƴǳΦ 
9. tǊŜǎǎ ǘƘŜ ά/ǳǊǎƻǊ aƻŘŜέ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άaŀƴǳŀƭέΦ 
10. tǊŜǎǎ ǘƘŜ ά¢ȅǇŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά±ƻƭǘŀƎŜέΦ 
11. tǊŜǎǎ ǘƘŜ ά{ƻǳǊŎŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άa!¢IέΦ 
12. tǊŜǎǎ ǘƘŜ ά/ǳǊ!έ ƻǇǘƛƻƴ ōǳǘǘƻƴΤ ǘǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ 

knob to move Cursor A to the highest point of the 
FFT waveform. 

13. tǊŜǎǎ ǘƘŜ ά/ǳǊ.έ ƻǇǘƛƻƴ ōǳǘǘƻƴΣ ǘǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ 
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 ς Measuring FFT Amplitude 

ω Measure FFT Frequency 
1. Press the CURSOR button. 
2. tǊŜǎǎ ǘƘŜ ά/ǳǊǎƻǊ aƻŘŜέ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άaŀƴǳŀƭέΦ 
3. tǊŜǎǎ ǘƘŜ ά¢ȅǇŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά¢ƛƳŜέΦ 
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4. tǊŜǎǎ ǘƘŜ ά{ƻǳǊŎŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άa!¢IέΦ 
5. tǊŜǎǎ ǘƘŜ ά/ǳǊ!έ ƻǇǘƛƻƴ ōǳǘǘƻƴΣ ǘǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ 

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 ς 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 

 



43 

bandwidth of the oscilloscope. Frequencies above the Nyquist 
frequency will be undersampled, which causes aliasing. 

 

3.9 ¦ǎƛƴƎ w9C 

The reference control saves waveforms to a nonvolatile waveform 

memory. The reference function becomes available after a waveform has 

been saved. 

Table 3.14 ς 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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tǊŜǎǎ ǘƘŜ wŜŦ ōǳǘǘƻƴ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ άwŜŦŜǊŜƴŎŜ ǿŀǾŜŦƻǊƳ ƳŜƴǳέΦ 

 

Figure 3.17 ς Reference Waveform Menu 

Operation step: 

1. tǊŜǎǎ ǘƘŜ άw9Cέ ƳŜƴǳ ōǳǘǘƻƴ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ άwŜŦŜǊŜƴŎŜ ǿŀǾŜŦƻǊƳ 
ƳŜƴǳέΦ 

2. tǊŜǎǎ ǘƘŜ ά{ƻǳǊŎŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ƛƴǇǳǘ ǎƛƎƴŀƭ ŎƘŀƴƴŜƭΦ 
3. ¢ǳǊƴ ǘƘŜ ǾŜǊǘƛŎŀƭ άth{L¢Lhbέ ƪƴƻō ŀƴŘ ά±ƻƭǘǎκŘƛǾέ ƪƴƻō ǘƻ ŀŘƧǳǎǘ 

the vertical position and scale. 
4. tǊŜǎǎ ǘƘŜ ǘƘƛǊŘ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άw9C!έ ƻǊ άw9C.έ ŀǎ 

storage position.  
5. tǊŜǎǎ ǘƘŜ ά{ŀǾŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴΦ 
6. tǊŜǎǎ ǘƘŜ ōƻǘǘƻƳ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άw9C! hƴέ ƻǊ άw9C. hƴέ 

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 IƻǊƛȊƻƴǘŀƭ {ȅǎǘŜƳ 

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

 

Figure 3.18 ς Horizontal Controls 

Table 3.15 ς 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. 

ω IƻǊƛȊƻƴǘŀƭ άth{L¢Lhbέ ƪƴƻō 
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. ²ƘŜƴ ȅƻǳ ǇǊŜǎǎ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ άth{L¢Lhbέ YƴƻōΣ 
you can set the horizontal position to zero. 

ω ά¢ƛƳŜκŘƛǾέ ƪƴƻō 
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. 

ω 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. tǊŜǎǎ ǘƘŜ άIhwL a9b¦έ ōǳǘǘƻƴ ǘƻ ŜƴǘŜǊ ǘƘŜ άIƻǊƛȊƻƴǘŀƭ ƳŜƴǳέΦ 
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2. ¢ǳǊƴ ǘƘŜ ά¢ƛƳŜκŘƛǾέ ƪƴƻō ǘƻ ŎƘŀƴƎŜ ǘƘŜ Ƴŀƛƴ time base scale. 
3. tǊŜǎǎ ǘƘŜ ά5ŜƭŀȅŜŘέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άhƴέΦ 

 

 

Figure 3.19 ς Horizontal Delay Menu 

4. ¢ǳǊƴ ǘƘŜ άIƻǊƛȊƻƴǘŀƭ tƻǎƛǘƛƻƴέ ƪƴƻō όŀŘƧǳǎǘ ǿƛƴŘƻǿΩǎ Ǉƻǎƛǘƛƻƴύ ǘƻ 
select the window that your need and expanded window 
waveform display on the below half screen at the same time. 
 

3.11 ¢ǊƛƎƎŜǊ {ȅǎǘŜƳ 

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 ς Trigger Controls 

ω ά¢wLD a9b¦έ .ǳǘǘƻƴΥ tǊŜǎǎ ǘƘŜ ά¢wLD a9b¦έ .ǳǘǘƻƴ ǘƻ 
ŘƛǎǇƭŀȅ ǘƘŜ ά¢ǊƛƎƎŜǊ aŜƴǳέΦ 

ω ά[9±9[έ Yƴƻō: The LEVEL knob is to set the 
corresponding signal voltage of trigger point in order to 
ǎŀƳǇƭŜΦ tǊŜǎǎ ǘƘŜ ά[9±9[έ ƪƴƻō ǘƻ ǎŜǘ ǘǊƛƎƎŜǊ ƭŜǾŜƭ ǘƻ 
zero.   

ω ά{9¢ ¢h рл҈έ .ǳǘǘƻƴΥ ¦ǎŜ ǘƘŜ ά{9¢ ¢h рл҈έ ōǳǘǘƻƴ ǘƻ 
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. 

ω άChw/9 .ǳǘǘƻƴ: 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 ς 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. 



50 

 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 

ǎƛƴƎƭŜ ǿŀǾŜŦƻǊƳΣ ǇǊŜǎǎ ǘƘŜ ά{LbD[9έ button.  

Set up  9ƴǘŜǊ ǘƘŜ ά¢ǊƛƎƎŜǊ {ŜǘǳǇ aŜƴǳέ ό{ŜŜ Table 3.17). 

 

Table 3.17 ς 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 

 

 ¦ǎƛƴƎ ǘƘŜ άǳƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ŀŘƧǳǎǘ 

holdoff time (sec), the holdoff value is 

displayed. 

Holdoff   Reset holdoff time to 100ns. 
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Reset 

Return  Return to the ŦƛǊǎǘ ǇŀƎŜ ƻŦ ά¢ǊƛƎƎŜǊ Ƴŀƛƴ 

ƳŜƴǳέΦ 

 

 

 

Figure 3.21 ς Trigger Menu Screen 

Operating Instructions: 

1. Setup Type 

¶ tǊŜǎǎ ǘƘŜ ά¢wLD a9b¦έ ōǳǘǘƻƴ ǘƻ ŘƛǎǇƭŀȅ ά¢ǊƛƎƎŜǊέ 
menu. 

¶ tǊŜǎǎ ǘƘŜ ά¢ȅǇŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά9ŘƎŜέΦ 
2. Set up Source 

¶ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƛƴǇǳǘ ǎƛƎƴŀƭΣ ǇǊŜǎǎ ǘƘŜ ά{ƻǳǊŎŜέ ƻǇǘƛƻƴ 
ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά/IмέΣ ά/IнέΣ ά9·¢έΣ ά9·¢κрέ ƻǊ ά!/ 
[ƛƴŜέΦ  

3. Set up Slope 

¶ tǊŜǎǎ ǘƘŜ ά{ƭƻǇŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άέΣ ά

έ or ά έ. 
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4. Set up Trigger mode 

¶ Press ǘƘŜ ά¢ǊƛƎƎŜǊ ƳƻŘŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά!ǳǘƻέ, 
άbƻǊƳŀƭέ, or ά{ƛƴƎƭŜέΦ 
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 

¶ tǊŜǎǎ ǘƘŜ ά{Ŝǘ ¦Ǉέ ōǳǘǘƻƴ ǘƻ ŜƴǘŜǊ ǘƘŜ ά¢ǊƛƎƎŜǊ {ŜǘǳǇ 
aŜƴǳέΦ 

¶ tǊŜǎǎ ǘƘŜ ά/ƻǳǇƭƛƴƎέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά5/έΣ ά!/έΣ 
άIC wŜƧŜŎǘέ ƻǊ ά[C wŜƧŜŎǘέΦ 
 

Pulse Trigger 
Use Pulse Width triggering to trigger on aberrant pulses. 

Table 3.18 ς 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 ς Pulse Trigger Menu 1 
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Table 3.19 ς 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  9ƴǘŜǊ ǘƘŜ ά¢ǊƛƎƎŜǊ ǎŜǘǳǇ ƳŜƴǳέΦ 

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

page. 

 

 

Figure 3.23 ς Pulse Trigger Menu 2 

Operating Instructions: 

1. Setup Type 

¶ tǊŜǎǎ ǘƘŜ ά¢wLD a9b¦έ ōǳǘǘƻƴ ǘƻ ŘƛǎǇƭŀȅ ά¢ǊƛƎƎŜǊέ 
menu. 
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¶ tǊŜǎǎ ǘƘŜ ά¢ȅǇŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άPulseέΦ 
2. Set up condition 

¶ Press the ά²ƘŜƴέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άέ, ά

έ, ά έ, ά έ, ά έƻǊάέ.  

3. Set up pulse width 

¶ ¢ǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ǎŜǘ ǳǇ ǿƛŘǘƘΦ 
 

Video Trigger 
Trigger on fields or lines of standard video signals. 

 

Table 3.20 ς 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 

ά±ƛŘŜƻ ǘǊƛƎƎŜǊ ƳŜƴǳέΦ 
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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 

ǿŀǾŜŦƻǊƳΣ ǇǊŜǎǎ ǘƘŜ ά{LbD[9έ 

button.  

Set up  
9ƴǘŜǊ ǘƘŜ ά¢ǊƛƎƎŜǊ ǎŜǘǳǇ 

ƳŜƴǳέΦ 

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

ά±ƛŘŜƻ ¢ǊƛƎƎŜǊ ƳŜƴǳέΦ 
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Figure 3.24 ς Video Trigger Menu  

 

Operating Instructions: 

1. Set up Type 

¶ tǊŜǎǎ ǘƘŜ ά¢wLD a9b¦έ ōǳǘǘƻƴ ǘƻ ŘƛǎǇƭŀȅ ά¢ǊƛƎƎŜǊέ 
menu. 

¶ tǊŜǎǎ ǘƘŜ ά¢ȅǇŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άVideoέΦ 
2. Set up Polarity 

¶ tǊŜǎǎ ǘƘŜ άtƻƭŀǊƛǘȅέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άέ ƻǊ ά

έΦ 
3. Set up Synchronization 

¶ tǊŜǎǎ ǘƘŜ ά{ȅƴŎέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά!ƭƭ [ƛƴŜǎέΣ ά[ƛƴŜ 
bǳƳέΣ άhŘŘ CƛŜƭŘέΣ ŀƴŘ ά9ǾŜƴ CƛŜƭŘέΦ  

¶ LŦ ȅƻǳ ǎŜƭŜŎǘ ά[ƛƴŜ bǳƳέΣ ȅƻǳ Ŏŀƴ ǘǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ 
knob to set the appointed line number. 

4. Set up Standard 

¶ tǊŜǎǎ ǘƘŜ άbŜȄǘ tŀƎŜ - tŀƎŜ нκнέ ƻǇǘƛƻƴ 

¶ Press thŜ ά{ǘŀƴŘŀǊŘέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ 
άt![κ{9/!aέ ƻǊ άb¢{/έΦ 

 



58 

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

setup time of the oscilloscope. 

Table 3.22 ς 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> 

¢ǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ǎŜǘ 

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 ς 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 

ŀŘƧǳǎǘŜŘ ōȅ ά[9±9[έ ƪƴƻōΦ ¸ƻǳ Ŏŀƴ 

ŀŘƧǳǎǘ ά[9±9[ !έΣ ά[9±9[ .έ ƻǊ ŀŘƧǳǎǘ 

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 

ά{LbD[9έ ōǳǘǘƻƴΦ  

Set up  
9ƴǘŜǊ ά¢ǊƛƎƎŜǊ ǎŜǘǳǇ ƳŜƴǳέ ό{ŜŜ Table 

3.17). 

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

 

 

Figure 3.26 ς Slope Trigger Menu 2 

Operating Instructions: 

Cƻƭƭƻǿ ǘƘŜ ƴŜȄǘ ǎǘŜǇǎ ŀŦǘŜǊ ά{ƭƻǇŜ ¢ǊƛƎƎŜǊέ ƛǎ ǎŜƭŜŎǘŜŘΥ 

1. Input a signal to CH1 or CH2. 
2. Press the ά!¦¢hέ ōǳǘǘƻƴΦ 
3. tǊŜǎǎ ǘƘŜ ά¢wLD a9b¦έ ōǳǘǘƻƴ ǘƻ ŜƴǘŜǊ ά¢ǊƛƎƎŜǊ ƳŜƴǳέΦ 
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4. tǊŜǎǎ ǘƘŜ ά¢ȅǇŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά{ƭƻǇŜέΦ 
5. tǊŜǎǎ ǘƘŜ ά{ƻǳǊŎŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά/Iмέ ƻǊ ά/IнέΦ 

6. tǊŜǎǎ ǘƘŜ ά²ƘŜƴέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άέΣ ά έΣ 

ά έΣ ά έΣ ά έ ŀƴŘ άέΦ 
7. Presǎ ǘƘŜ ά¢ƛƳŜέ ōǳǘǘƻƴΣ ǘǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ŀŘƧǳǎǘ 

slope time. 
8. tǊŜǎǎ ǘƘŜ άbŜȄǘ tŀƎŜ - tŀƎŜ мκнέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ŜƴǘŜǊ ǘƘŜ 
ǎŜŎƻƴŘ ǇŀƎŜ ƻŦ ǘƘŜ ά{ƭƻǇŜ ǘǊƛƎƎŜǊ ƳŜƴǳέΦ 

9. tǊŜǎǎ ǘƘŜ ά±ŜǊǘƛŎŀƭέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ǘǊƛƎƎŜǊ ƭŜǾŜƭ ǘƘŀǘ Ŏŀƴ 
be adjusted. 

10. Turn ǘƘŜ ά[9±9[έ ƪƴƻōΦ 
 

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 ς Alternate Trigger Menu 
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Table 3.23 ς 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 ς 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  
9ƴǘŜǊ ά¢ǊƛƎƎŜǊ ǎŜǘǳǇ ƳŜƴǳέ όSee 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 ς 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 ς 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  9ƴǘŜǊ ǘƘŜ ά¢ǊƛƎƎŜǊ {ŜǘǳǇ aŜƴǳέ (See 

Table 3.17).  

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

page. 

 

Table 3.27 ς 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 ς 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  9ƴǘŜǊ ǘƘŜ ά¢ǊƛƎƎŜǊ {ŜǘǳǇ aŜƴǳέ όSee 

Table 3.17).  

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

page. 

 

Table 3.29 ς 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 ς Alternate Trigger Slope Mode Function Menu 2 

Option Setting Description 

When 

 

 

 

 

 

 

Select slope trigger condition. 

Time  
<Set time> 

¢ǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ǎŜǘ ǘƘŜ 

slope time. Time setup range is 20ns-

10s. 

Vertical  

 

 

 

 

 

Select the trigger level that can be 

ŀŘƧǳǎǘŜŘ ōȅ ά[9±9[έ ƪƴƻōΦ ¸ƻǳ Ŏŀƴ 

ŀŘƧǳǎǘ ά[9±9[ !έΣ ά[9±9[ .έ ƻǊ ŀŘƧǳǎǘ 

them at the same time. 

Set up  9ƴǘŜǊ ά¢ǊƛƎƎŜǊ ǎŜǘǳǇ ƳŜƴǳέ όSee Table 

3.17). 

Next Page Page 2/2 wŜǘǳǊƴ ǘƻ ǘƘŜ ŦƛǊǎǘ ǇŀƎŜ ƻŦ ά!ƭǘŜǊƴŀǘƛǾŜ 

ǘǊƛƎƎŜǊ ƳŜƴǳέΦ 

 

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. tǊŜǎǎ ǘƘŜ ¢wLD a9b¦ ōǳǘǘƻƴ ǘƻ ŜƴǘŜǊ άǘǊƛƎƎŜǊ ƳŜƴǳέΦ 

4. tǊŜǎǎ ǘƘŜ ά¢ȅǇŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά!ƭǘŜǊƴŀǘƛǾŜέΦ 

5. tǊŜǎǎ ǘƘŜ ά/ƘŀƴƴŜƭǎέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά/Iм-/Iнέ 
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6. tǊŜǎǎ ǘƘŜ ά{ƻǳǊŎŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά/IмέΦ 

7. tǊŜǎǎ ǘƘŜ /Iм ōǳǘǘƻƴ ŀƴŘ ǘǳǊƴ ǘƘŜ άTimeκŘƛǾέ ƪƴƻō ǘƻ ƻǇǘƛƳƛȊŜ 

waveform display. 

8. tǊŜǎǎ άaƻŘŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά9ŘƎŜέΣ άtǳƭǎŜέΣ ά{ƭƻǇŜέ 

ƻǊ ά±ƛŘŜƻέΦ 

9. Set the trigger according to trigger edge. 

10. tǊŜǎǎ ǘƘŜ ά{ƻǳǊŎŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ά/IнέΦ 

11. tǊŜǎǎ ǘƘŜ /Iн ōǳǘǘƻƴ ŀƴŘ ǘǳǊƴ ǘƘŜ άTimeκŘƛǾέ ƪƴƻō ǘƻ ƻǇǘƛƳƛȊŜ 

waveform display.  

12. Repeat steps 8 and 9. 

 

Coupling 
¦ǎŜ ά/ƻǳǇƭƛƴƎέ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ǎƛƎƴŀƭ ǇŀǎǎŜǎ ǘƘǊƻǳƎƘ ǘƘŜ ǘǊƛƎƎŜǊ ŎƛǊŎǳƛǘΦ 

It is useful for obtaining a steady waveform.  

If you use trigger couplƛƴƎΣ ȅƻǳ ǎƘƻǳƭŘ ǇǊŜǎǎ ǘƘŜ ά¢wLD a9b¦έ ōǳǘǘƻƴ ŀƴŘ 

ǘƘŜƴ ǎŜƭŜŎǘ ά9ŘƎŜέΣ άtǳƭǎŜέΣ ά±ƛŘŜƻέΣ ƻǊ ά{ƭƻǇŜέ ǘǊƛƎƎŜǊΦ ¢ƘŜƴ ǎŜƭŜŎǘ ǘƘŜ 

άCƻǳǇƭƛƴƎέ ƻǇǘƛƻƴ ƛƴ ǘƘŜ ά{Ŝǘ ¦Ǉ ƳŜƴǳέΦ 

 

Position 
The horizontal position control establishes the time between the trigger 

Ǉƻǎƛǘƛƻƴ ŀƴŘ ǘƘŜ ǎŎǊŜŜƴ ŎŜƴǘŜǊΦ ¸ƻǳ Ŏŀƴ ŀŘƧǳǎǘ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ άth{L¢Lhbέ 

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 ς 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 ς Trigger Holdoff Illustration 

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

1. tǊŜǎǎ ǘƘŜ ά¢wLD a9b¦έ ōǳǘǘƻƴ ǘƻ ǎƘƻǿ ǘƘŜ ά¢wLD 
aŜƴǳέΦ 

2. tǊŜǎǎ ǘƘŜ ά¢ȅǇŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ǘǊƛƎƎŜǊ ǘȅǇŜΦ 
3. tǊŜǎǎ ǘƘŜ ά{Ŝǘ ¦Ǉέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ŜƴǘŜǊ ǘƘŜ ά¢ǊƛƎƎŜǊ 
ǎŜǘǳǇ ƳŜƴǳέΦ 

4. tǊŜǎǎ ǘƘŜ άIƻƭŘƻŦŦέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ŀƴŘ ǘǳǊn the 
ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō ǘƻ ŎƘŀƴƎŜ ǘƘŜ ƘƻƭŘƻŦŦ ǘƛƳŜ ǳƴǘƛƭ ǘƘŜ 
waveform triggers steadily. 

  

 NOTE: Use trigger holdoff to help stabilize the display of aperiodic 
waveforms. 
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3.12 {ƛƎƴŀƭ !Ŏǉǳƛǎƛǘƛƻƴ {ȅǎǘŜƳ 

{Ƙƻǿƴ ōŜƭƻǿ ƛǎ ǘƘŜ ά!/v¦Lw9έ ōǳǘǘƻƴ ŦƻǊ ŜƴǘŜǊƛƴƎ ǘƘŜ ƳŜƴǳ ŦƻǊ 

ά!ŎǉǳƛǊƛƴƎ {ƛƎƴŀƭǎέΦ  

 

Table 3.31 ς 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 ς 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 ς 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 ς 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. 

¶ άw¦bκ{¢htέ .ǳǘǘƻƴΥ Press the RUN/STOP button when you want 
the oscilloscope to acquire waveforms continuously. Press the 
button again to stop the acquisition. 

¶ ά{LbD[9έ .ǳǘǘƻƴΥ 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 ς Time Domain Aliasing Illustration 

 

Operating Instructions: 

Set up Sampling Format 

¸ƻǳ Ŏŀƴ ǇǊŜǎǎ ǘƘŜ ά!Ŏǉǳƛǎƛǘƛƻƴέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ƻǊ ǘǳǊƴ ǘƘŜ ά¦ƴƛǾŜǊǎŀƭέ ƪƴƻō 

ǘƻ ǎŜƭŜŎǘ ά{ŀƳǇƭƛƴƎέ ƳƻŘŜΣ άtŜŀƪ 5ŜǘŜŎǘέ ƳƻŘŜ ƻǊ ά!ǾŜǊŀƎŜέ ƳƻŘŜΦ 

Set up Averages 

²ƘŜƴ ȅƻǳ ǎŜƭŜŎǘ ά!ǾŜǊŀƎŜέ ŦƻǊƳŀǘΣ ȅƻǳ Ŏŀƴ ǇǊŜǎǎ ǘƘŜ ά!ǾŜǊŀƎŜǎέ ƻǇǘƛƻƴ 

ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άпέΣ άмсέΣ άонέΣ άспέΣ άмнуέƻǊ άнрсέΦ 
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Set up function interpolation 

You can select Sinx interpolation or linear interpolation. 

Set up Sampling Mode 

tǊŜǎǎ ǘƘŜ άaƻŘŜέ ƻǇǘƛƻƴ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ άwŜŀƭ ¢ƛƳŜέ ƻǊ ά9ǉǳ ¢ƛƳŜέΦ 

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 

ǎŀƳǇƭƛƴƎ ǊŀǘŜ ƛǎ ǎƘƻǿƴ ǳƴŘŜǊ ǘƘŜ ά{ŀ wŀǘŜέ ŘƛǎǇƭŀȅΦ 

3.13 5ƛǎǇƭŀȅ {ȅǎǘŜƳ 

¢ƘŜ ŘƛǎǇƭŀȅ ŦǳƴŎǘƛƻƴ Ŏŀƴ ōŜ ǎŜǘǳǇ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ ά5L{t[!¸έ ōǳǘǘƻƴΦ 

Table 3.32 ς 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> 

{Ŝǘ ǿŀǾŜŦƻǊƳǎΩ ƛƴǘŜƴǎƛǘȅΦ 

Brightness  
<Brightness> 

Set grid brightness. 

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

page. 
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Figure 3.34 ς Display Menu 1 

 

Table 3.33 ς 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 ǇŀƎŜ ƻŦ ά5ƛǎǇƭŀȅ ƳŜƴǳέΦ 

 

 

Figure 3.35 ς Display Menu 2 

 
Table 3.34 ς 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 






























































































































































