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Preface

Preface

Dear customers,

Congratulations! Thank you for buying Micsig instrument. Please read this manual carefully before use and

particularly pay attention to the “Safety Precautions”.
If you have read this manual, please keep it properly for future reference.

The information contained herein are furnished in an “as-is” state, and may be subject to change in future versions

without notice.
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LIMITED WARRANTY & LIMITATION OF LIABILITY

Each Micsig product is warranted to be free from defects in material and workmanship under normal use and
service. Please refer to the product warranty card for product warranty .Micsig does not warrant that software will

be error free or operate without interruption.

Micsig authorized resellers shall extend this warranty on new and unused products to end-user customers only but
have no authority to extend a greater or different warranty on behalf of Micsig. Warranty support is available if
product is purchased through a Micsig authorized sales outlet or Buyer has paid the applicable international price.
Micsig reserves the right to invoice Buyer for importation costs of repair/replacement parts when product

purchased in one country is submitted for repair in another country.



Micsig's warranty obligation islimited, at Micsig's option, to refund of the purchase price, free of charge repair, or
replacement of a defective product which is returned to a Micsig authorized service center within the warranty

period.

To obtain warranty service, contact your nearest Micsig authorized service center or send the product, with a
description of the difficulty, postage and insurance prepaid (FOB Destination), to the nearest Micsig authorized
service center. Micsig assumes no risk for damage in transit. Following warranty repair, the product will be
returned to Buyer, transportation prepaid (FOB Destination). If Micsig determines that the failure was caused by
misuse, alteration, accident or abnormal condition of operation or handling, Micsig will provide an estimate of
repair costs and obtain authorization before commencing the work. Following repair, the product will be returned
to the Buyer transportation prepaid and the Buyer will be billed for the repair and return transportation charges

(FOB Shipping Point).

THISWARRANTY ISBUYER'S SOLEAND EXCLUSIVE REMEDY AND ISIN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TOANY IMPLIED WARRANTY
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OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. MICSIG SHALL NOT BE LIABLE
FORANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES,
INCLUDING LOSS OF DATA, WHETHER ARISING FROM BREACH OF WARRANTY OR BASED ON
CONTRACT, TORT, RELIANCE ORANY OTHER THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or exclusion or limitation
of incidental or consequential damages, the limitations and exclusions of this warranty may not apply to every
buyer. If any provision of this Warranty is held invalid or unenforceable by a court of competent jurisdiction, such

holding will not affect the validity or enforceability of any other provision.






Table of Contents

Table of Contents

TABLE OF CONTENTS c.cuiiuiiiiiiiiieiiieiitiiaiieireiieesiassiastrssiresisessassrsssrsssssstssssasssssssssssssssssssssssssssssssssasssassssssssssssssasssasssnsssnssnnss |
CHAPTER 1. SAFETY PRECAUTIONS. ... cuituittiiiuiiiiitiieiieiiieiieesisesiasirsirestssstassrassrsssssssssstsssssssssssssssssssasssassrassssssssssssssnsssnsss 1
1.0 SAFETY PRECAUTIONS. ...cetttiuttteeetatttteeeeatittteeeeauttteeeaaubeeeessausebeeeeeaaasbeeeesaaaseeeees s asbe et eeeeaasbeeeeeeaasbeeeeseaasbaeeeeesansreeeesannnes 1
1.2 SAFETY TERMSAND SYMBOLS...ceittiuutttteeaiuttteesaattttteeesaauteteeesaautteeeesaseeaeeeesaausseeeesaasseeeeesasseeaeeeeaaasseeeesannnseeessansnseeeeesans 5
CHAPTER 2. QUICK START GUIDE OF OSCILLOSCOPE.......ccccttteiimuiruiruniresieesiasrasrassrssisestsssssssrsssrssssssssssrsssrassssssssssssssasssnsss 8
2.1 INSPECT PACKAGE CONTENTS. ...ettttttiutttteeeaiuttteeessasuttteesaattaeeesaaseteeesasaaubeeeeesaaaseteeeaaasseeeessaaanseteeesaaasseeeesannseeeeesasnnseeeens 9
2.2 USE THE BRACKET ..eiiiiittttte e ettt e ettt et e e ettt e e e e sttt e e e s auae et eeeesabeeeee e e abe e e e e e aanbe e e e e e e eaasbbeeeesannbeeeeeeaanbeeeaeeeeanbaeeeeeaansnaeas 10
PG B 1] = o A ] =T U PP PP PP PPPPP 11
A REAR PANEL ...ttt ettt ettt e ettt et e e ettt e e e e e bt e e e e e bttt e e e e e aa bt e e e e e e hbe e e e e e e hbeaeeeeeenbteeeeeahbteeeeeanrreaeens 12
2.5 FRONT PANEL .ttt ettt e e e e ettt et e e e s bttt e e e e e bbbt e e e e e e abbeeeeeaabb e e e e e eabaeeeeeeeaasbaeeesenanbaeeeesaanraeeas 13
2.6 POWER ON/OFF THE OSCILLOSCOPE. ... vteeuvteesteeeteeesseeessseeessseessesssessssesesssessssssesssessssessnsessssssssssessssssssssessssessssessssssessees 14



2.7 UNDERSTAND THE OSCILLOSCOPEDISPLAY INTERFACE ... .utttttieiiittee e ettt eeeesiteteeessiteeeesssisseeeeeessnnseeesesnneeeesesnneeeenas 15
2.8 INTRODUCTION BASIC OPERATIONS OF TOUCH SCREEN ......cvttiiiiiiiiteeesiitteeeeesiieeeeessiseeeesssnnneeeeseesmnseeesssnneeeesssnnneeeesns 19
2.9 IMIOUSE OPERATION ...uutttteeeeutitteessauteteeeeesaaussteeesamseteessaasseeeeeesaaaseeeeesaasseeeeesaansseaeseesaanbaeeeseaannteeeseannbaneeeeesansneeeessnnnneeas 22
2.10 CONNECT PROBE TO THE OSCILLOSCTOPE .......vttteeeauttteeesaiteeeeeesaaunreeeesasusseeessaausseaeesesssmsseeessssmsseessasnmseseessesanssseeesssnnneees 23
P N U LS N U @ T PP PPPPPOPPPPP 24
2.12 LOAD FACTORY SETTINGS .. .uuttttieieiittteeeaiuitteeeeeestttteesasuteeeeesaauseeteesaeaastaeeesaaasseeeesaaassaeeeeseaanbaeeeseaanbeeeeseannseeeesansanseaeens 30
2. 13 USE AUTO-CALIBRATION ..uuttttteeautttteeaaauteeeteesaauseeeesaausseeeesaauseeeesesaasseeeesaaasseeeesaanssaeeesessnsateesaansseeesaassseeeesesssseeeens 30
2.14 PASSIVE PROBE COMPENSATION. ..ctuuutttteeesutttteesaateteteeesaiuseteesaauseeeessasssseesessaamssseessammssseessasssseeesssannsseeesesssseeessanseeeess 31
2. 15 MODIFY THE LANGUAGE .....uuttttieiaittteeeeeietetee e s sttt e e s sttt e e e e aaabeteeeeeeaasbteeesaaasbbeeesaaabeeeeeeeeaanbaeeeseanbbteeeseanbbeeeeeeeanseaeens 35
CHAPTER 3 OPERATE THE OSCILLOSCOPE WITH BUTTONS.......coveueueeerrrereessstssesesesssssesssssssssssssssssessnsssssssssnsssssssssnsssnns 36
.1 FUNCTION BUTTONS. ..ttt ettt ettt ettt e e ettt e e e bttt e e e s aabt et e e sa st et e e ae e e abb e e eeeaanbeteeeeaanbaeeeeeesansbaeeeesnaneeeas 38
.2 MULTIFUNCTIONAL AREA ...ceeettitttteeeeattteeeeaetteteeeaauttteeeaasaeteeesaasebbbeeesaaabbeeeeeaaaseeeaeeaabebeeeeesansbeeeeeeaanbbeeeeeanbsebeeeeeannnees 39
R L G0 S o PP PP PP PPTTTRR 40

S HORIZONTAL SY STEM ittt ttee et e et e e e e e e e e e e eaeseasensesasssassnasessnsssnsesasenasensssnsesnsensensensssnsessesessnsssnsesnsensssesenssnnsenneennees 41



Table of Contents

.5 VERTICAL SYSTEM ..ttiiiiitttteeeaiitteeeaattittee e e sttt eeeaauteteeesaasae s eeeesaneeeeeeeaanseeeeesaasbe e e eeeeaanbbeeeesaanneeeeeeaanbeeeeeeesansnneeesennnneeas 42
.0 TRIGGER SYSTEM ...tttiiiiiitteeeeiittteeese ettt eeeesuttteeesauabe e e e s saasabsteeesaaneeeeee e anbe e e e s aaassbbeeeeeaanbbe e e e e aanneeeeesannbeneeeeesansnneeesannnneas 43
3.7 HOMEPAGE, SCREEN CAPTURE. .....etttttiiutttteetattttteeseaaettteesaauttteeesaasseteeessaasseeeesasssseeesaaasseteesaasassseeesaasnnseeesssnsseeeessannnsens 44
3.8 SECOND FUNCTION BUTTON ...ttt ettt ettt e s ettt e e e e ettt e e e aan b bt e e s e abb et e e e e saanbeeeeeeannnbeeeeeannneeeeeeesnnene 45
CHAPTER 4 HORIZONTAL SYSTEIM...cuuituiiuiiiuiiieiiieiieiiaiieiimesisesiassrasirssissstssstasstsssrsssssstsssssssssssssssssssssssasssassrsssssssssssasssnsssnss 47
4.1 MOVE THE WAVEFORM HORIZONTALLY «...etttttteiittteeeeiitteee s s esittteesssiitteeessaunsteees s suseeeeeaansseeeesansseaessaaannnseeessansraeeessnnnes 49
4.2ADJIUST THE HORIZONTAL TIME BASE (TIME/DIV) 1.vviiiiiiiieietiee ettt ettt eete e ette e e sitae e s s ata e e s e eaaeaesateaeensseeeansaeessnnaeeeennseeas 50
4.3 PAN AND ZOOM SINGLE OR STOPPED ACQUISITIONS ...etuuuiiiiittieeeitttieeeestuieeesessuieeesssssieeesssnsessessnieeesesssneeesessuineeeees 52
s o I D G (PP UPUPPPPTROO 53
A5 ZOOM IMODE ....cciiiiiittet ettt ee ettt e e ettt e e e ettt e e e e ab bttt ee e e abe e e e e e e abbeeeeeeanbebeeeee e e st eeeee e aa st beeeeeaabbe b eeeeeenbeeeeeeanrreeeeeaaneee 61
CHAPTER 5 VERTICAL SYSTEIM ... cuuituiitiiuiiiuiiieiieiiaiieiimesisesissirasirssisssissstassrassssstssstsssssssssssssssssssasstassssssssssssssssssssssnsssnssnnss 64
5.1 OPEN/CLOSE WAVEFORM (CHANNEL, MATH, REFERENCE WAVEFORMS) ......ceiuvieireeieenieesseeseseessseesseesseessessssesssesssessnseenns 66
S.2 ADJIUST VERTICAL SENSITIVITY 1eitttteeeiiutteeeeaiuutteeesaaaetteeesaausteeesaaussseeessasasseeeesssasseteessaassseeessansnsesesssssssseesssssseeesssnnsnnes 71

5.3 ADIUSTVERTICAL POSITION ... 72



5.4 OPEN CHANNEL IMENU ....tttttieiittte ettt e e ettt e ettt e e s ettt e e s asbe e e e e e e sb et e e e e aab et e e e s aanbbbeeeeeeaasbeeeesenbbeeeesannsebbeeeeennnreeeens 72
R Y= il O Lo T 1o =T @0 1V | o | T 74
5.4.2 St BANAWILN LIMIT ..ottt ettt e e e e et e e e e et et e et e et e e e e e e e e eaeaeaeaaaaeaeeeaeeeeeeeeeeees 77
R R0 V=] (oY g I 1 1V =] 6 o s 79
R A=l 0 o T Y o L= 80
5.4.5 Set Probe AttenUALION COCSICIENT...........ccoeeeeeeeeeeeeeeeeeeeeeteee ettt e e ettt e e e ettt e e e e e et tte e e e eesaeeeeeastaneesssataeeessssnaeeees 81
5.4.6 Channel INPUL IMPENUAANCE......................ccoeeeeeeeeeeeeee et ettt et e e e e ettt tee e e e et tte e e e e et teeeeseettaeeesessaaneesssssnaens 82
5.4.7 VErtiCQl SCAICREJEIENCE ..................ccoeeeeeeeeeeeeeee et eee e et e e e ettt ee e e ettt tte e e s e etaae e s e saeeeessssaaeeesessstiaeeessnenens 85
BuBLADEIS. ...ttt a e e e e e e e e e e ettt ittt ittt e aaaaaaaaaaaaaaaaaes 85

CHAPTER 6 TRIGGER SYSTEIM .....ciittuuiiiiiiinniiiiiinnniiiiimmmesiniimmsssisimesssssstmessssssstmessssssstmessssssstmesssssssssesssssssssssssssssssssnsssssns 88

6.1 TRIGGER AND TRIGGER ADJUSTMENT ....ttttiiiiuttteeeeauttteessaiuteteeesaausteeeesaauseeeeesaasassaeeessasssseeessaasseeeesaansnnsseeessanseeeesssnnseees 89
L O T Lo K L [ =] O UPUN 89
6.1.2 WAL iS FOICOA TriQUQEI?............ccee oottt e e e e e e e ettt ettt e e e e e e e e et ettt et e e e e e e e e assatsaaaaeeaaaaaesesssantnaaaaaees 92
(O B I Y= o 1 g [ [ (=1 gl 1 [ 1 - U PEPP PP 92



Table of Contents

6.1.4 Adjust trigger position (ROFiZONLAI d@IAY) ....................eeeeeeeeeeeeeeeeeeee ettt ettt e e e e e e e e e e aritreeeeeees 95

L RS [ g o [ 1= gl =1 V=1 R 97
6.1.6 Set trigger NOIA-Off tIME...................oe oottt ettt ettt e ettt e e e e et tee e e et ettt e e e e sataeeeseessataeeseessnnanesssnaas 99
B.2 EDGE TRIGGER......ceetttiutttteeeaiitteeeseattteeeeauttteeeaastaeeesaasabeeeeeaaanseeeeesaaseeeeesaaa nbseeeeeaasbbeeeeeannbeeeeesansabbbeeesaanbnneeseannnneeas 102
6.3 PULSE WIDTH TRIGGER ....cceettiuttttteeaiittteeeeeiteteeeeaittteeesautteeeesauabaeeeeaaaseteeesanbeteeesansabeeeeeeaassbeeeseaasseeeeseannsnseeeeesnnnees 106
5.4 LOGIC TRIGGER......eetttiutttteeeititteeese sttt e e e sattteeeaabtteeeesaaabeeeeseaaab et e eeaaasbeeeeeaaas bt eeeeeaanbbeeeeeannbeeeeesaassbbbeeeesnnbbeeeeeannneeeas 113
B.5 NTH EDGE TRIGGER ......utttiiiiiiiitee ettt ee e e ettt e e ettt e e e st bttt e e e e e ab bt e e e s aanbeteeesaanbbeeeeeeaanbbeeeesanbseeeesanbbeeae e sannneeeeeennnrneas 119
5.0 RUNT TRIGGER. .....cettiiittitteeeiitttee e e e ettt e e e ettt et e e s bttt e e s s sttt e e e e aaab et e e e s aasb e eeeesaa abe e eeeeaasbbeeeesansbeeeeesaasnbebeeesannbbeeeeeannnneeas 122
5.7 SLOPE TRIGGER. .....ettttiuttteeeaatttteeeeseitteeeesuttteeesabtteeeesaaaabteeeeaaabeeeeesaasb et eeesaasabbeeeeeaasbbeeeeeansbbeeeesaassbbeeeeeannsbeeeeaannnneeas 124
B.8 TIMEOUT TRIGGER ...ceuuttteieeaiitteeeeeiittiteeeaaittteeeeauttteeesasateeeeesaaubaeeeesaasbeteeeaaasbbeeeeeeaanbbeeeeeaasbbeeeeaansbeeaeessansbeeeesennnreeas 129
B.0VIDEOD TRIGGER ....etttieiuiiiteeeaeiitteeeeeitteeeeaattteeesattteeeesaababeeeeeeaaabeeeeeaaasbeeeeeaaassbeeeeeeaasbbeeeeeansbeeeeesaasbebaeeessnbbeeeeeannnaeas 132
6.10 SERIAL BUS TRIGGER .....ettiiiiutttteeeeitittee e e sttt ee e e ettt e e s sttt e e e saabbeeeeaaab bt eeesaanbeteeesasanbaeeeeeaasbbeeeeaanbbbeeeseannnbeeeeeeannnees 136
CHAPTER 7 ANALYSIS SYSTEIM ....cuiiiiiiiiiiiiiiiiiiiiiiieiieiieiiieiisesiseiiairsisesisssiassrassrsssssstssstssssssssassssssssssasssasssassssssssssssssassss 137
T LAUTOMATIC IMEASUREMENT ....tveuttteuteeteesteestsesssesesseesseesseesssssssesseessesssseessssassessssesssessssssseensssansessseesssssssesnsesssessssesssses 138



7.2 FREQUENCY METER IMEASUREMENT . .ttttutttttteettte ettt eetsnseetsneessanesssnnsesssseetasessnseessmeessueeesmneersnseermneeerneeerineeern. 150
.3 CURSOR ....ttteee ettt e e ettt e e e e ettt e e e ettt e e e e aabe et e e e e aa b et e e e e abee e e e s aan b et e e e e aa e as bt e e e e e asb et e e e e an bbb e e e e e annbee e e e e aanbeeeeeeannaeeeeeanannee 152
CHAPTER 8 SCREEN CAPTURE, MEMORY DEPTH AND WAVEFORM STORAGE .......cccccotuiiruiinniiniinirenineiiisissinineseseeses 158
8.1 SCREEN CAPTURE FUNCTION .....ctttitiiutttteeeaiitteeeeeeeitteeesasutteeeesaauseteeessaaasseteesaasseteesaassaeeeesaaanseeeeesannseeeeseanseeeessannsnne 159
8.2V IDEO RECORDING. ... cuttttttetaittteeeeeitttteeeeauttteeesautteeeesauseteeeeeaaubeeeeesaass s eaeesaasbbeeeeeeaanbbeeeeeanbbeeeesanbbeeaeeesanssneeeeannnreeas 161
B.3VWAVEFORM STORAGE .......ettiiiiuuttteetaaitttteeeeesittteeeaaustteeesaaaateeeseausataeeaanseeeeesanbeeeee e saasbeeeesenasbbeeesaansseeees e snseeeeeeannnnes 162
CHAPTER 9 MAATH AND REFERENCE ......ccuiituiitiieiiuiiieiiieiiaiiaiiesiresiessiassrsssrssisssisssssssrsssssssssssassrassrsssssssssssssssssssnssssssasssas 171
9.1 DUAL WAV EFORM CALCULATION ..t tutttteeeeautttteeseattteteeessuttteesaauseeeessanssseeaeessaussseessaassseeessanssseeesessnsssseesssansseeessmnssseees 172
0.2 T M EASUREMENT ... tttteeeeitttee e ettt et e ettt e e e ettt e e e e e e bttt e e e e e eabbeeeesaanbeeeeeaaasbteeeeeeeanbbeeeeeanbbeeeesanbbeeee e sansneeeeeennnraeas 177
O.3 ADVANGCED IMIATH. ..cet ettt e ettt e e ettt e e ettt e e e ettt e e e e s aabbe bt e e e e aanbeeeeesaasbeeeeeeaasbbeteeeeaanbbeeeeeaanbbeeeesaanbeeeeeessnbnaeeeeannreeas 185
9.4 REFERENCE WAVEFORM CALL ...ttttttiiitttteeeaiittee e e ettt e e e ettt eeseauttteeeseasbteeeeesasbteeeseansbeeeessansabbeeeesennbbteeeaanbeeeessannnnnne 188
CHAPTER 10 DISPLAY SETTINGS.....ituiiiiiuiiiuiiiiiiiieiieiiiaiiteiiseiisiiairsisesisssiassrassrstssstsestsssssssssssssssssstasstasssassssssssssssssassss 193
JO. 1 WAVEFORM SETTING -.vvtteeeeuutteeeeauttteeesaiuuseteeesaausteeesaaussteeesaausssseeessaussseeesasssseeesssausssseeessssssseeesssnssseessssssssseeeesnnnsseees 195

| 10.2 GRATICULE SETTING ..etttteieuutieeeeauttteeesaauutetteesaauttteeesaauseteeesaausseteeesaaaseseeesaaaseeeessassesaeeesaaassteeesaansseeeesaansbebeeeessssneeess 195

Vi



Table of Contents

J0.3 PERSIST SETTING . ceeteutttteeieiitttee e ettt et e e ettt e e e e b et e e e s aub et e eee s e ubb et eesaans et e eesasb et eeeeeaaanbeeeeseansbeeeeseansbbeeeeessnbnneeesannreeas 196
10.4 HORIZONTAL EXPANSION CENTER. .....ttttteiuttteeeaitttteeesesiiitteeessauttteeesaamseeeessssaasseeeesaansseeessaannteeeesasanseeeeessnseeeessannneees 199
10.5 COLOR TEMPERATURE SETTING c.uutttteeeeiuittteeeaaitteeeeeesuttteessaussteessaassseeesessannseeesssanssseessasnsseesesssnsssneesssnnseneesannnneees 199
1O.6 TIME BASE IMODE SELECTION . .ceettutttttetaiutttteesaauttetteeeasuseteesaausseeeesaasseeeeessaasseteesaaanssteesaasssseeeessannsseeesasansneeesasnsseeeeens 200
CHAPTER 11 SAMPLING SYSTEIM ....cuiiiiiiiiiiiiiiiieiieiiieiiieiiaiiairesisesisssiassrssssssissstsssssssssssssssssssassrassrssssssssssssssssssssssssssasssas 201
11,0 SAMPLING OVERVIEW. ...cetttiutttteeeauittteeaaitittteesaautttteesaauseteessause st eeeaaaasseeeesaasseeeesaasbeeaeeeesaasbeeeesaansseeeesansbeeeeeeennnnneeens 202
11.2 RUN/STOPKEY AND SINGLE SEQ KEY ...ttt ettt ettt eette e e ettt e e e e e e eatae e e e e e abaeeeesetbaeeesesentaeeeesennnaeeas 208
11.3 SELECT SAMPLING IMODE ......tttiiiiiiitiee ettt e e e e ettt e ettt e e ettt e e e e e s bt et e e e e aasb bt e e e e abbeeee e e s anbbeeeeeannbbeeeseaasbaeeesannnnneeeeas 209
11.4 RECORD LENGTH AND SAMPLING RATE ... .cuttiiiiiiiiteee ettt ee et ee e ettt e e s sttt e e e e e ettt e e e s aabbeeessaabbbeeeeessnnbnaeeesennnseeas 216
11.5 SEGMENTED IMEMORY ...ciiiiiititeeiaiuitteeeeaiitttteeeeaiitteeesaauatteeeseubte b eeeeeaabs e e eeeaabeeeeeeenseeeeeeesaasbeeeeeeaabbeeeesaabbeeeaeesannraeeens 218
11.5.1.Segment NUMBEI SELEING ................ccooeeeeeeeeeeeeeee ettt e e et e e e e ettt e e e et attee e e e etatae s s saaaaeesesssaaeessssssaneaees 220
1.5, 2 ACQUITE WAVEJOIM............ccoeeeeeeeeeeee et e ettt e e e ettt e e e ettt e e e e e etta e e e e s eatae e e esbaaeaesssssaeesssssstaaeesssnanaesees 221
J1.5.3DiSPIAY ANA VW .................eeeee ettt et e e ettt et e e e e e e e et e ettt e e e e e e e e e e ettt aaaaeaaaaaeseetaaeaeeaaaes 223
11.5.4 Example of SEgMeENted STOIrQQE. .................cccooeeeeeeeieeeee ettt e e e e e ettt e e e e e e e e e e ettt e e e e e e e et ra s 227

vii



CHAPTER 12 SERIAL BUS TRIGGER AND DECODE (OPTIONAL)......cctitttuiiiiiiinnniiitiennnsestiennsssessssnnssssssssnsssssssssnsssssssssnnnnns 232
12.1 UART (RS232/RS422/RA85) BUS TRIGGERAND DECODE.........ccciitiieeiiiieeiiieeeesiteeeeisteeesnreeessaeesssssaeessssesesnssesesnns 237
12.2 LIN BUSTRIGGERAND DECODE........ctttiiiiiitiee ittt ettt ettt e e ettt e e e e ettt e e s sttt e e s e aabb et e e s e esasbeeeeeesnnreeeeseannnneeas 250
12.3 CAN BUSTRIGGERAND DECODE ......ceeitiiiiitiie ittt ettt ettt e e sttt e e s ettt e e s e aabb e e e e s e s asbeeeeeesanbeeeeseannnneeas 258
12.4 SPIBUS TRIGGER AND DECODE .......uuttiiiiiiitieee ittt eeeesiitteeeeeiitteeessstteeeseeeausteeeeseaasseeeeseanbtteeeeeeansbaeeeseannseeeesaannneeeas 266
12.512CBUS TRIGGERAND DECODE ........uitiiiiiiitteee ettt ee ettt e e e ettt e e e sttt e e e e sttt e e s eabbe e e e s eaabteeeeeeeaasbbeeeeesanbeeeesaannneeeas 273
12.6 ARINCA29BUS TRIGGER AND DECODE .......uttiiiiiiiteeeiaiiiiieeeeeeittee e s ettt eeessaibeteeesesssbeeeeesasbeeeessaanseeeeesesansseeeesannnneeas 281
12.7 1553B BUS TRIGGER AND DECODE .....cccitiuttttteiiiitteeeseiitteeeeeittteeessauteeeeesauabeeeesesasbteeesaaanbeeeesaaassbaeeeesaansaeeeseannnneeas 290

CHAPTER 13 HOMEPAGE FUNCTIONS.....cituiititiiiiuiiiiieiiaireiiieiiresiessiassrassrssisestssstsssrsssssssssssassrassrssssssssssssssssssssssssssssssas 298
13.1 OSCILLOSCOPE (SEE CHAPTERS 2~12)......ueiiiittieeeitiie e ettt e eeetee e e itteeeetveeesteeesssaaesessasaeessaeaeassseesansaeesasnsaeesssseeesnsseeeanns 300
L3 2 APP IMIARKET ...ttt ettt et ettt e e e e ettt e e e ettt e e e e aab et e e e s e abb e e e e e aaaab e e e e e aanb et e e e e aaabbe e e e e e abbeeeeeeaabb e e e e e e nnnbeeeeeeeanbeeeeeeaanneeeas 300
G R RS 3 i [N € OO PP PPP PP 304
L34 FILE IMANAGER ...cetiiiitttee ettt te e ettt e e ettt e e e ettt e e s eaub bt e e e e eaab e e e e e aab bt eeeeaasbee e eee e e asbbeeeseaasbbeeessaabbbeaeeeesnbbaeeeeannnneeas 315
GRS Y O o0 Y 0 PP P POPPPRPPP 316

viii



Table of Contents

LB.0 BROWSER. ...ttt ettt ettt e e e ettt e e e e a b ba e e e e e a bbbt e e e e e aanb et e e e e e abe e e e e e e b bee e e e e e e abbeeeeeanbneeeeeanreeeeens 316
13,7 GALLERY eiiittttee e ettt e ettt e e e ettt e e ettt e e e et e e e e e a bt e e e e e e hbe et e e e hee e e e eeeaaab et e e e e e nbeeee e e e b b et e e e e e anbreeeeeanbeeeeeeanreeeeens 317
L3.8 CALENDAR ... eeeeteee ettt ettt e e ettt e e e ettt e e e be et e e e e e aaabe e e e e e aanbe e e e e e aanb et e e e e e e anb e e e e e e n bbbt e e e e anbe et e e e e e e nbeeeeeeannteeeeeeannrneeas 321
L3O ELECTRONIC TOOLS.....etteiiiiiitteeeaiitttee e s e ettt e e e ettt e e s aubeeeeeseeaasb et e e e aamse e eeesaasbbeeeee e aasbeeeeeeaanbeeeeeaaansbeeeesannsnneeesennnneeas 321
13,10 CLOCK tttteeeiitttee e ettt e e ettt e e e ettt e e ettt e e e e abe et eeeaaaab et e e e e abbe e e e e e n bbbt e e e e e aan b et e e e e anbe e e e e e abeee et e e e anbbeeeeeaanbaeeeeeabraeeeeas 322
L3 1T POWER OFF ....ettteeieiittte e ettt e s ettt e e ettt e e ettt e e e e s sttt e e e s aanab e e e e e aanb e et e e e aa bttt e e e e nbbeeeeeeansbeeeesananbeeeeeeaanbeeeesanannneeas 326
G 2 oo L O O P PP SO PPPPPTPPP 327
CHAPTER 14 REMOTE CONTROL....ccuiiuuiiuiiuiireiimesiniiairenimesisesissrassrssissstssstsssrsssrsssssstsssssssssssssssssssssssasstasssassssssssssssssassss 329
LA T HOST COMPUTER. ..cceuttttteeeeittttee e ettt teeeeaatbeteeesaubeteeesaanbee e eee s e aaeteeesaans et eeesaabeeeeeeeeaasbbeeeesaasbbeeesaaasbbeeeeessnbsbeeesannnreeas 330
14.1.1 INSTALLATION OF HOST COMPUTER SOFTWARE .....cceetuutttteeiiuittteesaaiuteteeessuseteessassseeessausesseeeessnsseeesssssseeesssssssseeens 330
14.1.2 CONNECTION OF HOST COMPUTER...ccecetuttteeeeauttteeesaititteeesaauttteeesaausteeeesaausebeeeesaassaeeesaannteeeesaaassesaeeesannssneesssnnnsees 331
14.1.3 MAIN INTERFACE INTRODUGCTION ....tetttiuttteeeaauttteeesaiuuteteeesaauseteeesaaussseeesaausnsseeesssssseeessanssseeessanssssseessssnseseesssnssees 332
14.1.4 OPERATION INTERFACE INTRODUGCTION ....uteitvteuteeteesteessseessesasseeseesseesssessseesessssesssssssssassesnseessesssssssesssseessesssesssssens 335
14.1.5 STORAGE AND VIEW OF PICTURESAND VIDEOS......cccttiitttiteeteesteessseesseessseesseesseessessssssssesssseessesssesssssssssensesssessssesnns 336



14.2 MOBILE REMOTE CONTROL ....ttttteutttteeeaiutttteessauatteteesaaueteeesaausseeeessaasaseeeesassseteesssanneeeesassssseeeessansseeesasssneeesannsseneeens 338
I e I RO UTRPSRS 340
CHAPTER 15 UPDATE AND UPGRADE FUNCTIONS .....cuiiuiiiiiiiiiireiireiireiieesiaiiaimaiisssisssissssssssassssssssssassrassrassssssssssssssassss 346
15.1 SOFTWARE UPDATE .....otttiiiiittteeeeiitttee e s e ettt e e e ettt e e s ettt e e e s s e aabeeeesaaass b e eeeaabbeeeee e aasbeeeeeeaanbeeeessaanbbeeeesannbneeeeeennnreeas 347
15.2 ADD OPTIONAL FUNCTIONS ....cttttiiutttteeeeittttee e e itttee e e sttt e e e e aabeteeessaababeeeeeasaseeteeeaaaneeeeesaaasebbeeeesannbeeeeseaassaeeesannsrenneens 348
CHAPTER 16 REFERENCE .....c.cuiiuiiiiiniieiiieiiieiieeiieiieiiesiseiieesiassrassrsssssstssstassrassrsssssssssssassssssssssssssssssasssassrassssssssssasssnssss 351
16.1 MEASUREMENT CATEGORY ....vtteeteutrtteeeaauueteeesaaaaustaeesaasseeeessausseeeesaasanseeeesasasseteesaannsseeessassnsteeesssamsseeesannsseeeesannssnseees 352
16.2 POLLUTION DEGREE .....ccettiiuttttteeeiittteeeeieitt e e e ettt e e s aaaatteeessauabateeeeeaubb e eeesaabeeeeeaaaasabeeeeeaaasbteeeeanbseeeesanbenbeeeesannsaeeens 353
CHAPTER 17 TROUBLESHOOTING......ccittiituiiiiiiiruiiieiiieiiairaiiieiresisssiassrsstrestssstssstsssssssssssssstasstassrssssssssssssssssssssssssssasssas 355
CHAPTER 18 SERVICES AND SUPPORT ....cuittiitiitiiuiiteiieiiniiaiiieiiieiisesiassrsssresisestssstsssrsssssssssssassrassssssssssssssssssssssnssssssasssas 362
ANNEX o ciiiiiiiiiiiiiiiiiiiiiiiiiirettetietrettetiatsetsetsetsessessessestestastsssasssssssssssssssestossasssssassasssssssssssssstessassassassasssssssssssssssassassasss 364
ANNEX A:MAINTENANCE AND CARE OF OSCILLOSCOPE.......ccitteittesereeteesseessreesseessseasseesseessesssssssesssssssesssesssessssssssesssessnses 364
ANNEX B: ACCESSORIES .....ueeteiuteiteeteittesteasstessesssesseesesssessesssasseasssesseassasssassesssessesssasseesssesesssesseessesssesseessesssssssessessesseans 366



Chapter 1. safety Precautions

Chapter 1. Safety Precautions
1.1 Safety Precautions

The following safety precautions must be understood to avoid personal injury and prevent damage to this product
or any products connected to it.To avoid possible safety hazards, it is essentia to follow these precautions while

using this product.
® Only professionally trained personnel can operate the maintenance procedure.
® Avoid fireand personal injury.

® Useproper power cord. Useonly the power cord specified for this product and certified for the country/region

of use.

® Connect and disconnect probes properly.Connect the instrument probe correctly, and its ground terminal is

ground phase. Do not connect or disconnect probes or test leads while they are connected to a voltage
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source.Disconnect the probe input and the probe reference lead from the circuit under test before disconnecting

the probe from the measurement product.

Ground the product. To avoid electric shock, the instrument grounding conductor must be connected to

earth ground.

Observe all terminal ratings. To avoid fire or shock hazard, observe all rating and markings on the product.

Consult the product manual for further information of ratings before making connections to the product.
User correct probes. To avoid excessive eectric shock, use only correct rated probes for any measurement.

Disconnect AC power. The adapter can be disconnected from AC power and the user must be able to access

the adapter at any time.
Do not operate without covers. Do not operate the product with covers or panels removed.

Do not operate with suspected failures. If you suspect that there is damage to this product, have it inspected

by service personnel designated by Micsig.
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® Useadapter correctly. Supply power or charge the equipment by power adapter designated by Micsig, and

charge the battery according to the recommended charging cycle.
® Avoid exposed circuitry. Do not touch exposed connections and components when power is present.
® Provide proper ventilation.
® Do not operate in wet/damp conditions.
® Do not operatein aflammable and explosive atmosphere.
® Keep product surfacesclean and dry.

® Thedisturbancetest of all models complieswith ClassA standards, based on EN61326:1997+A1+A2+A3,

but do not meet Class B standar ds.
M easurement Category

The STO2000 series oscilloscope is intended to be used for measurements in Measurement Category |.
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M easurement Category Definition

Measurement category | isfor measurements performed on circuits not directly connected to the MAINS.
Examples are measurements on circuits not derived from MAINS, and specially protected (internal )M AINSderived
circuits. In the latter case, transient stresses are variable; for that reason, the user must understand the transient

withstand capability of the equipment.
Warning

| EC Measurement Category. Under IEC Category | mounting conditions, the input terminal can be connected to
the circuit terminal with a maximum line voltage of 300Vrms. To avoid the risk of electric shock, the input

terminal should not be connected to the circuit with aline voltage greater than 300Vrms. Instantaneous overvoltage
IS present in circuits that are isolated from the mains supply. The STO2000 series digital oscilloscope is designed to
safely withstand sporadic transient overvoltage up to 1000V pk. Do not use this equipment forany measurementsin

circuits where the instantaneous overvoltage exceeds this value.
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1.2 Safety Terms and Symbols

Termsin themanual
These terms may appear in this manual:
/\War ni ng. Warning statements indicate conditions or practices that could result in injury or loss of life.

/M\Caution. Caution statements indicate conditions or practices that could result in damage to this product or

other property.

Termson the product

These terms may appear on the product:

Danger indicates an injury hazard immediately accessible as you read the marking.
Warning indicates an injury hazard not immediately accessible as you read the marking.

Caution indicates a hazard to this product or other properties.
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Symbols on the product

The following symbols may appear on the product:

A\ A .

Hazardous Voltage Caution Refer to Manual Protective Ground Termina
rh =
Chassis Ground Measurement Ground Terminal

Please read the following safety precautionsto avoid personal injury and prevent damage to this product or
any products connected toit. To avoid possible hazards, this product can only be used within the specified
scope.

/M\Warning

If the instrument input port is connected to a circuit with the peak voltage higher than 42V or the power exceeding

4800VA, to avoid electric shock or fire:
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® User only insulated voltage probes supplied with the instrument, or the equivalent product indicated in the

schedule.

@® Before use, inspect voltage probes, test leads, and accessories for mechanical damage and replace when

damaged.

® Remove voltage probes and accessories not in use.

® Plug the battery charger into the AC outlet before connecting it to the instrument.
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Chapter 2. Quick Start Guide of Oscilloscope

This chapter contains checks and operations of the oscilloscope. You are recommended to read them carefully to

understand appearance, power on/off, settings and related calibration requirements of the Smart series oscilloscope.

Inspect package contents

Use bracket

Side panel &rear panel

Front panel

Power on/off the oscilloscope

Understand the oscilloscope display interface

Introduction to basic operations of oscilloscope

M ouse operation

Connect probe to the oscilloscope

Use automatic

Use factory settings

Use auto-calibration

Passive probe compensation

Modify the language
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2.1 Inspect Package Contents

When you open package after receipt, please check the instrument according to the following steps.
1) Inspect if thereisany damage caused by transportation

If the package or foam is found to be severely damaged, please retain it until the instrument and accessories

pass the electrical and mechanical properties test.
2) Ingpect the accessories

A detailed description is given in“Annex B” of this manual. You can refer it to check if the accessories are

complete. If the accessories are missing or damaged, please contact Micsig’s agent or local office.

3) Ingpect theinstrument

If any damage to oscilloscope is found by the appearance inspection or it fails to pass the performance test,
please contact Micsig’s agent or local office. If the instrument is damaged due to transportation, please retain

the package and contact the transportation company or Micsig’s agent, and Micsig will make arrangement.
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2.2 Usethe Bracket

Put the front panel of the oscilloscope flatly on the table. Use your two index fingers to hold the underside of the

bracket and open the bracket by dlightly upwards force, as shown in Figure 2-1.

Figure 2-1 Open Bracket

10
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2.3 Side Pan€dl

Figure 2-2 Side Panel

LAN Port
Probe Compensation Signal Output

HDMI Port (A Type)

USB Port

Data Cable Port
Power Port

11
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2.4 Rear Pandl

Aux out Ch2 Ch1

Figure 2-3 Rear Panel

a) Chl- Ch2 are signa measurement channels

b) Aux outisan auxiliary channel, which is mainly used to measure the waveform refresh rate of the oscilloscope

and cascade the current oscilloscope signal to other oscilloscopes.

12
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2.5 Front Panel

Time Go to Oscilloscope
Electronic Tool \Calculator Key Control Area

Browser \(J
| Power off Lock

Touch Screen

App Store Clock

Calendar | Setting Gallery

File Manager

Figure 2-4 Front Panel of Tablet Oscilloscope
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2.6 Power on/off the Oscilloscope

Power on/off the oscilloscope

First time start

® Connect power adapter to the oscilloscope, and the oscilloscope should not be pressed on the adapter cable.
® Pressthe power button @to start the instrument.

Power on

® Pressthe power button@}to start the instrument while ensuring it is connected to a power supply.

Power off

® Pressthe power button@, go to power-off interface, and click to turn off the instrument.

@® | ong press the power button I@‘for forced power-off of the instrument.

Power-off lock
14
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® Simultaneoudly press the buttons +{z=n) gt the oscilloscope application interface without power adapter to

power off and lock hardware of the oscilloscope. Connect power adapter to the oscilloscope and press the

power button I@)to startthe instrument again.

® Find the “Power-off Lock” application on the oscilloscope homepage. Click to enter, and then click “OK” to

power off and lock the oscilloscope by the software. Cli ckand @i n sequence, the equipment can be
restarted.

/M\Caution: Forced power-off may result in loss of unsaved data, please use with caution.

2.7 Under stand the OscilloscopeDisplay I nterface

This section provides a brief introduction and description of the Smart Series oscilloscope user’s interface. After
reading this section, you can be familiar with the oscilloscope display interface content within the shortest possible
time. The specific settings and adjustments will be detailed in subsequent chapters and sections. The following
items may appear on the screen at agiven time but not all items are visible. The oscilloscope interface is shown in
Figure 2-5.

15
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Figure 2-5 Oscilloscope Interface Display
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No.

1

10

Description

Micsig logo

Oscilloscope status, including RUN, STOP, WAIT, AUTO

Trigger point

Sampling rate, memory depth

The areain “[]” indicates the position of waveform displayed on the screen throughout the memory
depth

Delay time, the time at which the center line of the waveform display areaisrelative to the trigger
point

Center line of waveform display area

Memory depth indicatrix

Current trigger typeindication

Current trigger source, trigger level

17
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No.

11

12

13

14

15

16

17

18

Description
Trigger level indicator
CH1. CH2 channel icons and vertical sensitivity icon. Tap the channel icons to open channels and

corresponding channel menu, or close channels, operate in aloop; click or to adjust the

vertical sensitivity of channels; display the vertical sensitivity of channels;

Trigger level adjustment, press on the button to modify the trigger level through upward and

downward movements

Display areas of USB-PC connection, USB connection, battery level, time etc.
Switch to MATH and REF channel

Horizontal and vertical cursors open and close

Current channel selection. Click to pop up the current channel switching menu to switch the current

channdl.

Horizontal time base control icon. Tap the left/right time base buttons to adjust the horizontal time

18
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No.

19

20

21

22

Description
base of the waveform. Tap the time base to open the time base table. Tap to select the desired time

base.
Quick save. Tap to quickly save the waveform as a reference waveform.

Fine adjustment button. Tap the button to finely adjust the last operation, including waveform

position, trigger level position, trigger point and cursor position.

Waveform display area displays information such as waveforms, cursors, and related waveform

measurements.

Channel indicator can indicate the zero-level position of the open channel.

Table 2-1 Description of Oscilloscope Display Interface

2.8 Introduction Basic Operations of Touch Screen

The Smart Series oscilloscope operates mainly by tap, swipe, single-finger drag, and two-finger drag.

19
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" >
lap Swipe
- - - 5
| -
Drag I'wo-finger drag

Figure 2-6 Basic Operations of Smart Oscilloscope

Tap

Tap button on the touch screen to activate the corresponding menu and function. Tap any blank space on the screen

to exit the menu.

Swipe

20
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Single-finger swipe: to open/close menus, including main menu, shortcut menu button and other channel menu
operations. For example, the main menu is opened as shown in Figure 2-6. The closing method is the opposite of

the opening method.

UL soors

Figure 2-7 Slide out of Main Menu

21
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Tap the options in the main menu to enter the corresponding submenu.

The opening methods of channel menu and math menu are dightly different from that of the main menu. Tap the

channel icon and math icon to open the corresponding menu.
Single-finger drag

For coarse adjustments of vertical position, trigger point, trigger level, cursor, etc. of the waveform. Refer to “4.1

Horizontal Move Waveform” and 5.3 Adjust Vertical Position” for details.

2.9 Mouse Operation

Connect the mouse to the “USB Host” interface, then operate the oscilloscope with the mouse. The left button,
right button and scroll wheel of the mouse have the same functions as the finger touch function. Figure 2-8 isa
schematic diagram of the mouse single click to select“Run/Stop” function under the “Menu” option in the

“Short-cut Menus”.

22
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Figure 2-8 Mouse Cursor

2.10 Connect Probeto the Oscilloscope

1)

2)

Connect the probe to the oscilloscope channel BNC connector.

Connect the retractabl e tip on the probe to the circuit point or measured equipment. Be sure to connect the

probe ground wire to the ground point of the circuit.

23
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/Maximum input voltage of the analog input
1M Q input: Category | 300Vrms, 400V pk.

50Q input: 5Vrms, Input protection is enabled in 50 Q mode and the 50 Q load will disconnect if greater than 5

Vrmsis detected. However the inputs could still be damaged, depending on the time constant of the signal.

2.11 Use Auto

Auto

Once the oscilloscope is properly connected and avalid signal isinput, tap the Auto Set button to quickly

configure the oscilloscope to be the best display effects for the input signal.
Auto isdivided into Auto Set and Auto Range. It is defaulted as Auto Set.

Auto Set— Single-time auto, and each time press “Auto”, the screen displays “Auto”in the upper left corner. The
oscilloscope can automatically adjust the vertical scale, horizontal scale and trigger setting according to the
amplitude and frequency of signals, adjust the waveform to the appropriate size anddisplay the input signal. After

adjustments, exit from the auto set, the “Auto”in the upper left corner disappears.

24
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Channelsmay be automatically opened. Any channel greater or less than the threshold level can be opened or

closed automatically according to the set threshold level. The threshold level can be settable.

Source can be automatically triggered, and the triggered source channel can be automatically set to select priority

to the current signal or to the maximum signal.

Open the main menu.Tap “Auto” to open the auto set menu, including channel open/close setting, threshold

voltage setting and trigger source setting.

Figure 2-9 Open Auto Set

Automatic configuration includes: single channel and multiple channels; automatic adjustment of the horizontal

time base, vertical sensitivity and trigger level of signal; the oscilloscope waveform isinverted off, the bandwidth

25
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limit setsto full bandwidth, it sets as DC coupling mode, the sampling mode is normal; the trigger typeis set to

edge trigger and the trigger mode is automatic.

Note: The application of Auto Set requires that the frequency of measured signal is no less than 20Hz, the duty
ratio is greater than 1% and the amplitudeis at least 2mV pp. If these parameter rangesare exceeded, Auto Set will

fail.

26
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Curssr  Curss:s

Figure 2-10 Auto Set Waveform

Auto Range - Continuously automatic, the oscilloscope continuously adjusts the vertical scale, horizontal time
base and trigger level in areal-time manner according to the magnitude and frequency of signal. It is defaulted as

off and needs to be opened in the menu. This function is mutually exclusive with “Auto Set”.

27
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Open the main menu and tap “Auto” to open the auto range menu for the corresponding settings. When the
oscilloscope auto range function is turned on, the oscilloscope will automatically set various parameters, including:
vertical scale, horizontal time base, trigger level, etc. When the signal is connected, these parameters will
automatically change, and the signal does not need to be operated again after the change. The oscilloscope will

automatically recognize and make the appropriate changes.

® Auto range: Turn the auto range function on or off

® Vertical scale: Turn on the vertical scale automatic adjustment function;

® Horizontal time base: Turn on the horizontal time base automatic adjustment function;

® Trigger level: Turns on the auto-adjust trigger level function.

28
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futoRangs

Figure 2-11 Open Auto Range
Auto Range is usually more useful than Auto Set under the following situations:

1) It can analyze signals subject to dynamic changes.

2) It can quickly view several continuous signals without adjusting the oscilloscope. This function is very useful
If you need to use two probes at the same time, or if you can only use the probe with one hand because the

other hand isfull.

3) Control the automatic adjustment setting of the oscilloscope.

29
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2.12 L oad Factory Settings

Open the main menu, tap “User Settings” to enter the user setting page. Tap “Factory Settings” and the dialog box
for loading factory settings will pop-up. Press “OK” and load the factory settings. The dialog box for loading

factory settingsis shown in Figure 2-12.

Figure 2-12 Load Factory Settings

2.13 Use Auto-calibration

Open the main menu, tap “Userset” to enter the user setting page. Tap “Self Adjust’to enter the auto-calibration
mode. When the auto-calibration function is active, the upper left corner of the screen displays “SelfAdjust is
running...... ”inred, and after calibrating is finished, the word in red disappears. When the temperature changes

largely, the auto-calibration function can make the oscilloscope maintain the highest accuracy of measurement.

30
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® Auto-calibration should be done without probe.
® Auto-calibration process takes about two minutes.

® |f the temperature changes above 10°C, we recommended users perform the auto-calibration.
2.14 Passive Probe Compensation

Before connecting to any channels, users should make a probe compensation to ensure the probe match the input
channel. The probe without compensation will lead to larger measurement errors or mistakes.Probe compensation
can optimize the signal path and make measurement more accurate. If the temperature changes10°C or above, this

program must run to ensure the measurement accuracy.
Probe compensation may be conducted in the following steps:

1) First, connect the oscilloscope probe to CHL. If ahook head is used, make sure that it isin good connection

with the probe.

31



Micsig

2) Connect the probe to the calibration output signal terminal and connect the probe ground to the ground

terminal. As shown in Figure 2-13.

Figure 2-13 Probe Connection

3) Open the channd (if the channel is closed).

4)  Adjust the oscilloscope channel attenuation coefficient to match the probe attenuation ratio.

32
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5)

Tap

Auto

button or manually adjust the waveform vertical sensitivity and horizontal time base. Observe the

shape of the waveform, see Figure 2-14.

Normal

---- Under
Compensation

---- Over .
Compensation

——-—- Correct
Compensation

Fins (B PR n @ —

Save — Cursor Cursor

Figure 2-14 Probe Compensation

If the waveform on the screen is shown as “under-compensation” or “over-compensation”, please adjust the

trimmer capacitor until the waveform shown on the screen as “correct-compensation”. The probe adjustment is

shown in Figure 2-15.
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Figure 2-15 Probe Adjustment

The safety ring on the probe provides a safe operating range. Fingers should not exceed the safety ring when using

the probe, so asto avoid e ectric shock.

34
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6) Connect the probeto al other oscilloscope channels (Ch2 of a 2-channel oscilloscope, or Ch 2, 3and 4 of a

4-channel oscilloscope).
7) Repeat this step for each channel.

/sWarning

® Ensurethewireinsulationisin good condition to avoid probe e ectric shock while measuring high voltage.
® Keep your fingers behind the probe safety ring to prevent electric shock.

® \\hen the probe is connected a voltage source, do not touch metal parts of the probe-head to prevent electric

shock.

® Before any measurement, please correctly connect the probe ground end.
2.15 M odify the Language

To modify the display language, please refer to “13.3 Settings - Language and Input M ethod™.
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Chapter 3 Operate the Oscilloscope with Buttons

This chapter contains operating details of the oscilloscope with buttons. The button areas can be used to either
operate oscilloscope without touch screen, or used with the touch screen. You are recommended to read this

chapter carefully to understand the operation of buttons of the Smart series oscilloscope.
® Function buttons

® Multi-function area

® Vertical system

® Horizontal system

® Trigger system

® Home page, screen capture, second function button
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Multi-Function Area

Horizontal System

Vertical System

Second Function Button
Homepage Button

Function Buttons

Screen Capture

Trigger System

Power Button

Figure 3-1Button Areas
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3.1 Function Buttons

Auto

Use LX) onthe right functionbutton area to turn on the Auto Set function. Each time you press “Auto”, the

oscilloscope can recognize the type of input signal and adjust the control mode. It automatically adjusts the vertical

scale, horizontal scale and trigger settings. Adjust to the waveform to the best display state.

For details, please refer to “2.11 Use Auto” in Chapter 2.

Run/Stop and Single SEQ

Run

Press LStee) to quickly freeze and capture the current signal waveform, andclick again, the waveform continuesto

run;

Single
Press LSEQJ for single acquisition. The oscilloscope displays the waveform acquired in asingle acquisition. In

theroll mode and large time base mode, the acquisition will stop at full screen.

For details, please refer to “11.2 Run/Stop and Single SEQ Buttons”in Chapter 11.
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Note: Auto, Run/Stop and Single SEQ button functions can also be accessed by simply clicking on the menu

options in the pull-up menu.
3.2 Multifunctional Area

Menu opening and closing

Press to open or close the main menu.
Press to open or close the bottom menu (Shortcut menu) .

Menu switching

After opening the menu, turn the 1 knob to shuttle through the menu. Press to select the menu and automatically
enter the next menu. Press to return to the previous menu.
High and low pass input, relevant time input in the trigger menu: knob 1 coarse adjustment, knob 2 fine

adjustment.

Operation control switching
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Turn the 1 knob to open the current channel switching menu.

Press the button to switch the controls operated currently by the multifunction knob, including but not

limited to horizontal cursor, vertical cursor, current channel selection, navigation for ssgmented memory, and rapid

horizontal movement of the waveform at zoom.
Mutually exclusive

The menus are mutually exclusive. At the same time, there can only be one menu on the interface, including the

main menu, shortcut menu, and channel menu.Operation controls and menus are mutually exclusive:

® The current channel selection bar is mutually exclusive with al menus, and needs to be reopened after turning

it off;

® Segmented memory navigation is mutually exclusive with all menus, and needs to be reopened after closing.

3.3 Cursor

® Cursor on and off: Click the button to turn on the horizontal cursor, vertical cursor, cross cursor, and close

CUrsor in sequence.
40
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® Cursor movement: Turn knob 1 to adjust the X1 or Y 1 cursor, and turn knob 2 to adjust the X2 or Y 2 cursor;

® Cursor linkage: Press knob 1 or 2 once to enter cursor linkage. Knob 1 adjusts the distance between the two

cursors, and knob 2 adjusts the position of the two cursors; press the knob again to cancel the cursor linkage;
@® Cursor switching: Press the key to switch the controls (including cursors) operated by the multi-function knob;

Note: The operation of the horizontal cursor will not be inherited to the vertical cursor, and the operation of the

vertical cursor will not be inherited to the horizontal cursor.
3.4 Horizontal System

Adjust the horizontal time base: In the horizontal adjustment area, turn the “Scale” knob to adjust the horizontal

time base of al analog channels (current channels).

Adjust the horizontal position: In the horizontal adjustment area, turn the “Position” knob to move the waveform
horizontal position of all analog channels. Press the “Position” knob to move the trigger position of all analog

channels (current) to the center of the horizontal direction.
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Press to open or close Zoom. When Zoom is open, button will be on. Turn theY knob to move the

horizontal position of the Zoom window. For details, please refer to “4.5 Zoom Mode” in Chapter 4.

3.5 Vertical System

Analog Channel

Open/close: Press the analog channel button = ] [w‘] [ - ] . to cyclicaly realize the functions: open

the channdl, switch the current channel, and close the channd.

Adjust the vertical sensitivity: Turn the “Scale” knob to adjust the vertical sensitivity of the current channel so

that the waveform is displayed on the screen at an appropriate size.

Adjust the vertical position: Turn the “position” button to adjust the vertical position of the current channel. Press

the “position” knob to move the current channel waveform to the vertical center of the screen.

Menu switch: Press to open the current channel menu, turn the X knob to shuttle through the menu, press

to select the menu and automatically enter the next menu. Press the “Back” button to return to the previous menu.
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Bus channel must beon

Press the buttons (, .) to cyclically realize the functions: open the channel, open the channel menu, and

close the channel.
Note: The vertical system function can also be realized by simply selecting the 50% button from the menu option

in the pull-up menu.

3.6 Trigger System

Forced Trigger: In the normal trigger mode, if no trigger condition is satisfied, press to force trigger the
waveform.

Adjust thetrigger level: Turn the “level” knob to adjust the current trigger level;

Trigger source switching: Press Q Oto switch the trigger source;

Adjust thetrigger hold-off time: Open the trigger hold-off time adjustment frame, as shown in the figure bel ow.

Turn the “1” knob for coarse adjustment, and turn the “2” knob for fine adjustment.
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Figure 3-2 Button Area

Busthreshold level adjustment and switching: Is on, and the adjusting and switching methods are the

same as the trigger source and trigger level;

Trigger menu: Press to quickly open or close the trigger menu. For details, please refer to “Chapter 6
Trigger System”.

3.7 Homepage, Screen Capture

Home: Press, switch to the oscilloscope homepage. For details, please refer to “Chapter 13 Homepage

Functions”.
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Screen capture:Press to enable the on-screen screen capture function of the oscilloscope. Click the screen

capture option for the oscilloscope application.

Note: The Home button function can also be accessed by simply clicking on the menu option in the pull-up menu.

3.8 Second Function Button

When using the second function, &5 must be on. When operating without the second function or it does not

turn on the button, the shift will be automatically turned off;

Touch off: & ison, press , the oscilloscope interface touch function is turned off, and the touch function

wiII be turned on only when the &0 ison again.

Note: When the touch function is off, if you want to enter the homepage interface, the touch function will be

automatically turned on.

. -:,_(;V . Screen
Quick save: 20 ison, press to save all channel waveforms as reference waveforms and capture the

current screen.
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Bus. Open or close the bus channel and bus channel menu, adjust the threshold level and switch the bus trigger

source, and must be on.
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Chapter 4 Horizontal System

This chapter contains the detailed information of the horizontal system of the oscilloscope. You are recommended
to read this chapter carefully to understand the set functions and operation of the horizontal system of the Smart

series oscilloscope.

® Move the waveform horizontally

® Adjust the horizontal time base (time/div)

® Panand zoom single or stopped acquisitions
® Roll, XY

® Zoom mode
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Figure 4-1 Horizontal system
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4.1 Move the Waveform Horizontally

Put one finger on the waveform display areato swipe left and right, for the coarse adjustment of the waveform
position horizontally of all analog channels; after moving the waveform, tap the fine adjustment button in the

lower left corner of the screen for fine adjustment.

A Fine W  Quick , =11 |

Save : - 2 Cursor Cursor

Figure 4-2 Move the Waveform Horizontally on the Screen

49



Micsig

4.2Adjust the Horizontal Time Base (time/div)

Method 1. Soft Keys

Tap , buttons to adjust the horizontal time base of al analog channels (current channels). Tap

button to increase the horizontal time base; tap button to zoom out the horizontal time base (see Figure 4-3

Adjust the Horizontal Time Base). The horizontal time base is stepped in 1-2-5, while the waveform changes as the

time base changes.
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Full
MO
-2.32

A o

AARAAAN &
yuuuuvuvvJ\

\/\\/\/\wf

A Fine W feek

Save

JUL

@ — ||
Increase time base

Cursor Cursor =

Reduce time base
Time base gear

Figure 4-3 Adjust the Horizontal Time Base
Method 2: Time Base Knob

Tap ﬂ to open the time base list (see Figure 4-4 Horizontal Time Base List), then tap the list to select the

appropriate time base. The time base with the blue filled background is the currently selected time base.

51



Micsig

Figure 4-4 Horizontal Time Base Knob

4.3 Pan and Zoom Single or Stopped Acquisitions

After the oscilloscope is stopped, the stopped display screen may contain several acquired data with useful

information, but only the datain the last acquisition can be horizontally moved and zoomed. The data of the single
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acquisition or stopped acquisition is moved horizontally and zoomed. For details, refer to “4.1 Move the Waveform

Horizontally”” and “4.2 Adjust the Horizontal Time Base (time/div)”.

4.4 Roll, XY

In the main menu, tap the soft key_, then select the desired time base mode. The time base mode is divided into
YT, ROLL, and XY.

Figure 4-5 Display Mode

YT——Normal View M ode of Oscilloscope
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In YT mode, the relative relationship between vertical voltage and horizontal timeis displayed. Y axis represents
the voltage, X axis represents the time, and the waveform is displayed after triggering (waveform displayed from

left to right).

Note: When the time base is large (such as 200ms and above), sometimes the waveform will not be displayed for a
long time; thisis becausein Y T mode, the waveform must be triggered before display. It is closely related to the
time base and can be roughly calculated as: the number of divisions on the left side of the trigger position * time

base level position; if you want to reduce the waiting time, move the trigger position to the left.
The casethat trigger position is moved out of the waveform screen isnot considered here.
ROLL——ROLL Mode

In ROLL mode, the waveform rolls from right to left to refresh the display (see Figure 4-6 ROLL Mode). The

horizontal time base adjustment range of the ROLL mode in the running state is 200ms/div~1ks/div.

In ROLL mode, trigger related information is invalid, including trigger position, trigger level, trigger voltage, etc.
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Figure 4-6 ROLL Mode

Run Run

In ROLL mode, press steeJ to stop waveform display; press Lstee) again to clear waveform display and restart

Single

acquisition; press (sEaJ to execute single sequence, it will stop automatically after completing afull screen

acquisition.

ROLL modeis generally used to observe waveforms with frequencies below 5 Hz.
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ROLL mode is defaulted as open. When the time base is greater than 100ms, it automatically enters the ROLL

mode. If the signal to be triggered under alarge time base needs to be viewed, turn off the ROLL mode.

Roll mode on and off: In the main menu, tap the soft key_. In the “Common”option, you can turn theroll

mode on and off (refer to Figure 4-7). When the roll mode is on and the time base is within 200ms~1ks,the

oscilloscope automatically enters the roll mode.

Figure 4-7 Roll Mode On/Off

XY——XY Mode

The vertical amount of CH1 is displayed on the horizontal axisin XY mode, and the vertical amount of CH2 is

displayed on the vertical axis (see Figure 4-8 XY Mode).

You can use XY mode to compare the frequency and phase relationship of two signals.
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XY mode can be used for sensors to display stress-displacement, flow-pressure, voltage-frequency or

voltage-current, for example: plotting adiode curve.

You can aso use the cursor to measure the waveform in XY mode.

Figure 4-8 XY Mode
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XY Mode Example

This exercise shows the usua practice of XY display mode by measuring the phase difference between two signals

of the same frequency using the Lissajous method.

1)  Connect sine wave signals to CH1 and connect sine wave signals of the same frequency and different phases

to CH2.
2)  Press“Auto” set button, tap “Display” in the main menu, then select “XY” in “Time Base”.

3) Drag signals so that they are centered on the display screen. Adjust the vertical sensitivity of CH1 and CH2,

and extend signals for viewing.

The phase difference (0) can be calculated using the following formula (assuming that the amplitudes of the

two channels are the same):

ing = — ~
Sin BOI'D
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90°phase difference The same phase

Figure 4-9 XY Time Base Mode Signal, Center on the Display Screen

4 Tapthe “Cursor” button to open the horizontal cursor.

5 Set the cursor y2 at the top of the signal and the cursor y1 at the bottom of the signal. Record the Ayvaluein

the upper right corner of the screen.

6 Moveyl and y2 cursors to the intersection point of the signal and the y-axis. Record the Ay value again.
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| |
=

Ciwsoe | Cursss

Figure 4-10 Phase Difference Measurement and Using the Cursor
77 Thefollowing formulais used to calculate the phase difference.

For example, if the first Ay value is 9.97V, the second Ay value is 5.72V:

Error! Reference source was not found. ; phase difference error! Reference source was not found.
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4.5 Zoom Mode

Zoom is a horizontally expanded version of the normal display. Open the zoom function, the display is divided into
two parts (see Figure 4-11 Zoominterface). The upper part of the display screen shows the normal display window

view and the lower part shows the zoomed display window.

Figure 4-11 Zoom Interface
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Zoom window view is the enlarged portion of the normal display window. Y ou can use “Zoom” to view a portion

of the normal window that is horizontally expanded to learn more about signal analysis.
Zoom on/off:

Open the pull-up menu and tap - button to turn the zoom function on/off.

Zoom window is framed in abox on the normal window, and the other portion is covered by gray shade not

displayed in the zoom window. This box shows the normal scan portion that was zoomed in the lower bottom.

Tap the time base button to adjust the time base of the zoom window. The size of the box in the normal window

changes according to the time base of the zoom window.

Drag the waveform of the zoom window horizontally to adjust the waveform position. The box in the main
window moves oppositelyagainst the waveform; or directly drag the box in the normal window to quickly locate

the waveform to be viewed.
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Note:

1)

2)

3)

The minimum time base is displayed in the normal window when the waveform in the screen is exactly within
the memory depth. If the current time base is smaller than the minimum time base in the normal window at
the current memory depth, when the zoom window is opened, the time base in the normal window is

automatically set to the minimum time base in the normal window at the current memory depth.

The cursor, math waveform, and reference waveform are not displayed in the normal window, but can be

displayed in the Zoom window.

If Roll mode is stopped, Zoom mode can be turned on, and tap “Run/Stop” to automatically turn off Zoom

mode.

63



Micsig

Chapter 5 Vertical System

This chapter contains the detailed information of the vertical system of the oscilloscope. You are recommended to

read this chapter carefully to understand the set functions and operation of the vertical system of the Smart series

oscilloscope.

® Open/close channel, set the current channel ® Set probetype

® Adjust vertical sensitivity ® Set probe attenuation coefficient
® Adjust vertical position ® Vertical expansion reference

® Open channel menu

® Set channd coupling

® Set bandwidth limit

® \Waveform inversion
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The figure below shows the “CH1 Channel Menu” displayed after opening the CH1 channel menu.

Channel Indicator Tap Channel Menu Area to Open/Close Channel and Channel Menu

Narmal

- - Waveform Inversion: On/Off

JL
DC
BT S- - - Coupling Mode: AC/DC/GND
ProbeType (TR - Vertical Sensitivity Adjustment
Vol - - Probe Multiples: 1mx-10kx
- - Probe Type: Voltage/Current
BandWidth
Full Highpass Lowpass - — Bandwidth
Limit: Full’20M/High Pass/Low Pass
20M
Imped ™ - - Inputimpedance:1IMQ/50Q)
V-ScaleRef  Center - - Vertical scale reference: Reference
position when the waveform is
expanded vertically

== Channel label: Custom channel name

4 @D, — iyl

Cursor Cursor

Figure 5-1 Channel Menu Display Interface

The ground level of each displayed analog channel signal isindicated by the channel indicator icon

left of the display screen.

on thefar
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5.1 Open/Close Waveform (Channel, Math, Reference Wavefor ms)

CH1 I | CH2
)

The channel icons EARES | et

REF | on the right side of the oscilloscope waveform display area (tap @

to switch to math channel and reference channel) correspond to the six channels of CH1, CH2, math function and
reference channel. Click these six soft keys can cyclically realize the functions: open the channel, open the channel

menu, and close the channdl.

Current channel: The oscilloscope can display multiple waveforms at the same time, but only one waveform is
preferentially displayed on the uppermost layer, and the channel that is preferentialy displayed on the uppermost
layer is called the current channel. The channel indicator for the current channel is solid, and the channel indicator

for the non-current channel is hollow, as shown in Figure 5-2.
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Normal

Non-Current Channel — {33

A Fire W Quick y — ||

Save = Cursor Cursor

Figure 5-2 Current Channel and Non-Current Channel

The display content of the oscilloscope channel display interface includes the sampling mode, vertical scale,

vertical scale sensitivity button, probe ratio, bandwidth limitation, etc. of the channel, as shown in Figure 5-3.
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Coupling Mode

Sampling Mode
Reduce Vertical Scale
Vertical Scale Erobe RaILOL_ 3
Input Impedance andwidth Limit

Increase Vertical Scale

Channel Position

Figure 5-3 Channel Display Interface

When CH1 ison, but the state is not the current channel, tap CH1 waveform or vertical sensitivity or channel

indicator [ or vertical sensitivity button or current channel selection button to set CH1 as the current channel, as

shown in Figure 5-4.
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Mormal

.....
Vertical Sensitivity Key
Tap to Set as Current
Channel
. —>
Solid Box Indicates
Current Channel
Tap to Sct o |, lox [P
Current Channel B Open Channel
Double Click to Close
Channel

Cursor Cursor

Figure 5-4 Channel Open, Close and Switching
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-100ns

Cursor Cursor

Tap Current Channel Set Button

Tap to Select Current Channel

Figure 5-5 Using the Current Channel Selection Button

Tap the current channel icon at the bottom of the screen to pop up the current channel switching menu and press
the button to light it up, as shown in Figure 5-5. Tap the button in the menu to switch the current channel. When

this function is opened:
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a.  the current channel may be switched in the channel switching menu;
b. the current channel menu can be moved anywhere on the screen;
c. only the open channel is displayed in the channel switching menu;

d. when the math or reference waveform is opened, the current channel switching menu is automatically opened.

5.2 Adjust Vertical Sengitivity

Tap the vertical sensitivity or buttons on the right side of the channel icon to adjust the vertical display of

the waveform corresponding to the channel, so that the waveform is displayed on the screen at an appropriate size.

The vertical sensitivity scale (V/div) after each adjustment is displayed on the channel icon. For example,

means that the current vertical sensitivity of CH1 is 1.0V/div.

The vertical sensitivity coefficient adjusts the vertical sensitivity of the analog channel in steps of 1-2-5 (the probe
attenuation coefficient is 1X), and the vertical sensitivity range of 1:1 probeis 1ImV/div-10V/div (optionally

minimum at 500uV/div).
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5.3 Adjust Vertical Position

The method of adjusting vertical position isasfollows:

1) Coarse adjustment: In the waveform display area, hold the waveform and put one finger to slide up and down

for changing the vertical position of the waveform.

2) Fine adjustment: After the waveform moves vertically, click the fine adjustment button in the lower left corner

of the screen to fine adjust the vertical position of the waveform for the current channel.
5.4 Open Channel Menu

Tap the channel icon (channel is open) to open the channel menu.

The channel menu is shown in Figure 5-6. Channel waveform inversion, channel bandwidth limit, probe type,

probe attenuation factor, channel coupling mode, and vertical expansion reference can be set in the vertical menu.
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Cougale

[ 1

ProbeType

el

Band'Widih

Fudl Highpass  Lowpass

20M

1 S0

W-Soalo Rl Cantar Zpro

: !]_"_ 10ms

Figure 5-6 Channel Switching Icon and Menu
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5.4.1 Set Channel Coupling
Tap the icon under “Coupling Mode” and select “DC”, “AC” and “GND” channel coupling modes in the pop-up
box.

DC: DC coupling. Both the DC component and the AC component of the measured signal can pass, and can be

used to view waveforms as low as 0 Hz without large DC offset.

AC: AC coupling. Measured DC signal is blocked, and only the AC component can be allowed to pass, and used

to view waveforms with large DC offsets.
GND: Internal input ground, disconnecting from external input.

The oscilloscope is connected to the square wave signal with afrequency of 1KHz, an amplitude of 100V and an
offset of 50V. The waveforms of the channel couplings of DC, AC, and GND are shown in Figures 5-7, 5-8, and
5-0.
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sand A dis
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Figure 5-7 DC Coupling
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Prebetype
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BandM\d
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Figure 5-8 AC Coupling

Lowpam
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Vel

BandWiath

Full Hghpasas Lowpass

20M

Figure 5-9 GND Coupling

Note: This setting isonly valid for the current channel. To switch from the current channel, just tap the channel

icon, channel indicator icon or horizontal position pointed by the channel indicator icon for direct switching. You
do not need to exit the menu.
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5.4.2 Set Bandwidth Limit

Open the channel menu, find the “Bandwidth” selection box in the channel menu, set bandwidth limit, high-pass
filtering and low-pass filtering as needed.

Full Bandwidth: Allows signals of all frequencies to pass.

20M Bandwidth: Only signals with frequencies below 20MHz are allowed to pass, and signals above 20MHz are

effectively attenuated.

High Pass. Only signals above the lower limit of the currently set frequency are allowed to pass.

Select high pass, tap the frequency box IEEESEEIEEE open the frequency setting interface, Drag or tap the slider to
coarsely adjust or fine-tune the highest frequency allowed to pass..

L ow pass. Only signals below the currently set frequency upper limit are allowed to pass. (with the settings same

asHigh Pass)

High-pass filtering and low-pass filtering can be set within the frequency range of 30kHz-100MHz.
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The difference in bandwidth limitation can be visualized by the waveform. The full bandwidth is shown in Figure
5-10, the 20M bandwidth is shown in Figure 5-11, the high passis shown in Figure 5-12, and the low passis

shown in Figure 5-13.

Figure 5-10 Full Bandwidth Figure 5-11 20M Bandwidth
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Figure 5-12 High Pass Figure 5-13 Low Pass

5.4.3 Waveform I nversion

After selecting “Invert”, the voltage value of the displayed waveform isinverted. Inversion affects the way the

channd is displayed. When using a basic trigger, you need to adjust the trigger level to keep the waveform stable.
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Figure 5-14 Before Inversion Figure 5-15 After Inversion

5.4.4 Set Probe Type

Probe types are divided into voltage probe and current probe.

Probe type adjustment steps:

Wl i

Open the channel menu, find the “Probe Type” checkbox in the channel menu, then select:
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® \/ol- corresponding the voltage probe.

® Cur- corresponding the current probe.

5.45 Set Probe Attenuation Coefficient

When measuring with a probe, the correct measurement result can only be obtained by setting the correct probe

attenuation ratio. In order to match the actual probe attenuation ratio, it is necessary to adjust the channel

attenuation factor correspondingly under the channel menu. When probe attenuation ratio is changed, the

corresponding attenuation ratio must be set on the channel menu to ensure the correctness of the waveform

amplitude and measurement result displayed by the oscilloscope.

Probe attenuation ratio and menu attenuation ratio are shown in the table below:

Probeattenuation ratio

Menu attenuation ratio

Probeattenuation ratio

Menu attenuation ratio

Probeattenuation ratio

Menu attenuation ratio

Probeattenuation ratio

Menu attenuation ratio
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0.001:1 Imx 0.1:1 100mx 10:1 10x 1000:1 lkx
0.002:1 2mX 0.2:1 200mx 20:1 20x 2000:1 2kx
0.005:1 omx 0.5:1 500mx 50:1 o0x 5000:1 bkx
0.01:1 10mx 1:1 1x 100:1 100x 10000: 1 10kx
0.02:1 20mx 2:1 2X 200:1 200x
0.05:1 o0mx 5:1 oX 500:1 000x

5.4.6 Channel Input impendance

Table 5-2 Probe Attenuation Ratio Correspondence Table

Choose the appropriate impedance according to the actual test matching cable or probe, you can choose "IMQ" or

"50Q", the default input impedance 1s 1MQ.
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1MQ-also known as high resistance, matching most passive probes, can minimize the load effect of the

oscilloscope on the device under test.

50Q-In high frequency measurement, 50 €2 cables or active probes are commonly used, and 50 Q2 impedance

matching is required.

Choosing a proper impedance matching can minimize reflections along the signal path and make the measurement

more accurate. Please refer to Figure 5-16 for input impedance setting.
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pC

PrabaTyps
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Bandivsdif

Full Highpass  Loepecs

H0RA

Impsd

Figure5-16 Channel Input impendance

Note: When switching channel input impedance, you need to pay attention to the input voltage not to exceed the

allowable voltage (maximum input voltage);
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In order to obtain protection for the channel input, the oscilloscope input impedance is IMQ by default in

the shutdown state.

5.4.7 Vertical ScaleReference

When using vertical expansion, click the Center or Zero point.

Center: Click the center, adjust the vertical scale, and the oscilloscope waveform is expanded with the screen

center as reference

Zero: Click the zero, adjust the vertical scale, and the oscilloscope waveform is expanded with the waveform zero

point as reference.

5.4.8 Labdls

L abels can be added to each analog channel as needed, and the added label is displayed behind the channel

indicator.
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Channel |abels can be selected: none, custom, preset (including ACK, ADDR, CAN_H, CAN_L, CLK, CS, DATA,
H_L,IN,L_H, MISO, MOSI, RX, SCL, SDA, SS, TX, OUT).

[JIER g [

Figure5-17 Label
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Note: Customization supports up to 16 characters
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Chapter 6 Trigger System

This chapter contains the detailed information of the trigger system of the oscilloscope. You are recommended to

read this chapter carefully to understand the set functions and operation of the trigger system of the Smart series

oscilloscope.

® Trigger and trigger adjustment ® Slopetrigger

® Edgetrigger ® Timeout trigger
® Pulse width trigger ® Video trigger

® L ogictrigger ® Serial bustrigger

® Nth edgetrigger

® Runt trigger
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6.1 Trigger and Trigger Adjustment
6.1.1 What isTrigger?

The oscilloscope can capture awaveform only when it meets a preset condition first. This action of capturing the
waveform according to the condition is Trigger. The so-called capture waveform is that the oscilloscope grabs a

signal and displaysit. If it isnot triggered, thereisno waveform display.

What can Trigger be used for?
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(1)

The oscilloscope can stably display a periodic signal.

0

Figure 6-1 Stably Displayed Periodic Signal

Figure 6-2 Non-Stably Displayed Periodic Signal
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(2)

Grab the segment you want to observe from afast and complex signa

Cursor Cursor

Figure 6-3 Abnormal Signal in Periodic Signals Figure 6-4 Abnormal Signal Captured by Setting

Trigger Leve
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6.1.2 What isForced Trigger ?

When the oscilloscope does not meet the trigger condition, the artificial or automatic oscilloscope trigger is the
forced trigger. It means that the oscilloscope only grabs asignal segment for display regardless of whether the

condition is met or not.

6.1.3 Set Trigger Mode

Automatic forced trigger is set in the menu. In the trigger settings, there is usually atrigger mode option, which
can be set as*Normal” or “Auto”. Normal trigger means triggerafter meeting the set condition. Automatic trigger is

akind of forced trigger. The oscilloscope will be force triggeredif it does not trigger for a certain period of time.
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Trigger mode
1

Trigger

Vil

ANAEAE
VAYAY

A Fine W Quick A 1ems [ cH ) — |1

Save — Cursor Cursor

Figure 6-5 Oscilloscope Trigger Mode Setting

If asignal feature is not understood, the oscilloscope should be set as“Auto” mode, which can ensure that the

oscilloscope can also display the waveform when other trigger settings are not correct. Although the waveform is
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not necessarily stable, it can provide the intuitive judgment for our further adjustment of the oscilloscope. The

signal in Figure 2-9 isthe result of forced trigger in “Auto” mode.

When we set a specific trigger condition for a specific signal, especially when the time interval for satisfying the
trigger condition islong, we need to set the trigger mode to “Nor mal’’so as to prevent the oscilloscope from

automatic forced trigger.

Figure 6-6 shows a conceptual demonstration of the acquisition memory. In order to understand the trigger event,
the acquisition memory can be divided into pre-trigger and post-trigger buffers. The position of the trigger event in

the acquisition memory is defined by the time reference point and trigger position (horizontal delay) settings.

/— Trigger Event

'~_-.,-—‘

Acquisition Memory

Figure 6-6 Conceptual Demonstration of Acquisition Memory
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All events displayed to the left of the trigger point @occur before trigger. These events are called pre-trigger
messages that show events before the trigger point. All events to the right of the trigger point is called post-trigger
messages. The number of delay ranges available (pre-trigger and post-trigger messages) depends on the selected

time base and memory depth.

6.1.4 Adjust trigger position (horizontal delay)

Fingers swipe left and right in the waveform display area, the trigger point @ will move horizontally, the
horizontal delay time changes, and the delay time is displayed at the top center of the screen, that is, the distance

between the trigger point @ and the center line + of the waveform display areais displayed.
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Horizontal Delay

Trigger Center Position

4

Figure 6-7 Horizontal Delay

When the trigger point @ islocated on the left side to the center line « of the waveform display area, the delay
timeis displayed as a positive value; When the trigger point @ islocated on the right side to the time reference
point, and the delay time is displayed as a negative value; the trigger point @overlaps with the center line +of

the waveform display area, and the delay time is zero.
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6.1.5 Trigger leve

Trigger level isthe signal voltage corresponding to the set trigger point. When the trigger level is changed, a
horizontal line will appear temporarily on the screen to tell you the level position (the specific value of the trigger
level is displayed in the upper right corner of the screen), then the horizontal line disappears, the trigger level is
indicated by asmall arrow4  and the indication icon can be dragged to adjust the trigger level value. The trigger

level is shown in Figure 6-8 (the arrow indicates the trigger level line).
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Trigger Level Line --- —) - /\ /\ /\

1 94V

U\/\/\/

A Fine W  Quick UL 10ms -y o — | |

Save

Figure 6-8 Trigger Level
Adjust trigger level
Thetrigger level can be coarsely adjusted and finely adjusted.

Coarse adjustment: Slide up and down in the trigger level adjustment area.
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Fine adjustment: After moving the trigger level, tap the fine adjustment button in the lower |eft corner of the screen

for fine adjustment of the trigger level.

Note: Fine adjustment requires activation of the trigger level control function.
6.1.6 Set trigger hold-off time

The trigger hold-off time can set up the waiting time of the oscilloscope after the trigger and before the trigger
circuit is reconnected. During hold-off time, the oscilloscope does not re-trigger until the end of the hold-off time,
and the hold-off time can be used to stably trigger complex waveforms. The trigger hold-off time ranges from

200ns~10s.

The hold-off may be used to trigger on repetitive waveforms with multiple edges (or other events) between
waveform repetitions. If the shortest time between triggers is known, thehold-offmay also be used to trigger on the

first edge.

For example, to obtain stable trigger on the repetitive pulse trigger shown below, set the hold-off timeto a
value >200ns but <600ns.
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Hold-off Time Oscilloscope Trigger Position

-

200 ns 600 ns

Figure 6-9 Trigger Hold-Off Time

Set trigger hold-off time:

1) Tap “Trigger” on the main menu to open the trigger menu. Under “Common”, tap the box after “Rejection
Time” to open the hold-off time adjustment interface. The trigger time is displayed on the upper |eft, the fine

adjustment time scale is displayed on the upper right, andthe coarse time scale is displayed below, as shown
in Figure 6-10.

Figure 6-10 Trigger Hold-Off Time Set Interface
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2) When adjusting the time, drag or tap the coarse adjustment scale for coarse adjustment, and then drag the fine

adjustment scalefor fine adjustment of the hold-off time.
Trigger hold-off operation prompt

It istypically used for complex waveforms.The correct rejection setting is usually dlightly smaller than one
repetition of the waveform. Setting the hold-off time to this time can become the only trigger point for the

repetitive waveform.
Changing the time base setting will not affect the trigger hold-off time.

Using Zoom function, you can tap “Run/Stop” to stop, then horizontally move and zoom the data to find the

position where the waveform is repeated. Use the cursor to measure this time and then set the hold-off time.
® Use “SingleSEQ” button for single acquisition

Usually when performing a single acquisition, you must initiate some operations on the measured equipment, and

the oscilloscope is not desired to trigger automatically before these operations. The trigger condition indicator
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Is displayed in the upper left corner of the screen before starting operations in the circuit (this means the pre-trigger

buffer isfilled).
6.2 Edge Trigger

When the edge of trigger signal reaches a certain trigger level, the set signal istriggered and generated. Trigger
occurs on either edge of the rising edge (indicating icon [Aat the top of the screen), falling edge (1) or dual edge
(X)), and the trigger level can be set to change the vertical position of the trigger point on the trigger edge, namely
the intersection point of the trigger level line and the signal edge. The stable waveform can be obtained by

correctly setting the edge trigger coupling mode. Edge trigger menu is shown in the table bel ow:

Trigger Option Setting Description

CH1 Set CH1 astrigger signal source

Trigger Source
CH2 Set CH2 astrigger signal source

Slope Rising edge Set signal trigger on the rising edge
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Falingedge | Set signa trigger on the falling edge

Dual edge Set signal trigger on either rising edge or falling edge

DC AC and DC components getting through trigger signals

AC Filter out the DC component of trigger signals

HFrgection Suppress signals above 50KHz in trigger signals
Coupling

LFreection Suppresses signals below 50KHz in trigger signals

Low-sensitivity DC coupling to suppress high-frequency noise
Noise rejection
in trigger signals

Set CH1rising edgetrigger and coupling as DC with operation steps as follows:

1) Tap “Trigger” on the main menu to open the trigger menu, select edge trigger in the trigger type, and set edge

trigger asfollows, as shown in Figure 6-11.:

® Trigger source: CH1,
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® Trigger coupling mode: DC,;

® Trigger edge: rising.

Trigger

Figure 6-11 Edge Trigger Setting Menu

2) Adjust thetrigger level to ensure that the waveform can be triggered stably, for example, the trigger level is

set to 1V.
Trigger coupling description

When the edge trigger setup menu is opened, the trigger coupling option is displayed below the menu. Trigger

coupling includes DC, AC, HFRai., LFRegj., NoiseRegj, see Figure 6-12:
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1)

2)

3)

4)

Figure 6-12 Trigger Coupling Menu

DC coupling - allows DC and AC signals to enter the trigger path.

AC coupling - removes any DC offset voltage from the trigger waveform.

When the waveform has alarge DC offset, stable edge triggering can be achieved using AC coupling.

HFRgj. (High Frequency Rejection Coupling) - removes high frequency components from the trigger
waveform, using high frequency rejection to remove high frequency noises or noises from fast system clocks,

from trigger paths such asAM or FM radio stations.

LFReg. (Low Frequency Rejection Coupling) - removes any unnecessary low frequency components from the

trigger waveform, for example, power line frequencies that can interfere with correct trigger.
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When there islow frequency noise in the waveform, stable edge triggering can be obtained using LF rejection

coupling.

5) NoiseRg. (Noise Regection Coupling) -Noise regjection can add extra hysteresisto the trigger circuit. By
increasing the trigger hysteresis band, the possibility of noise triggering can be reduced. But it also reduces

the trigger sensitivity, so triggering the oscilloscope requires aslightly larger signal.
Note: Trigger coupling isindependent of channel coupling.
6.3 Pulse Width Trigger

The trigger happens when the trigger signal pulse width (8ns~10s, the trigger type indication icon at the top of the

screen is ) reaches the set condition and the signal voltage reaches the set trigger level. Pulse width trigger

menu is shown in the following table:

Trigger Option Setting Description

CH1 Set CH1 astrigger signal source

Trigger Source
CH2 Set CH2 astrigger signal source
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Trigger Option Setting Description
Positive Trigger on setting the positive pulse width of signals
Polarity
Negative | Trigger on setting the negative pulse width of signals
<T Trigger when the signal pulse width is smaller than pulse width T
>T Trigger when the signal pulse width is greater than pulse width T
Trigger Condition
=T Trigger when the signal pulse width isequal to pulsewidth T
#T Trigger when the signal pulse width is not equal to pulsewidth T
Trigger Pulse
8ns~10s Set the trigger pulse width
Width

Notes: Conditions of greater than, smaller than, equal to or not equal to indicating that the error is 6%.

Trigger steps of positive polarity pulse width: (taking CH1 as an example)

1)  Tap “Trigger” on the main menu to open the trigger menu, select the pulse width trigger in the trigger type, and

set the pulse width trigger as follows, as shown in Figure 6-13:
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Trigger source: CH1,
Trigger pulse polarity: positive;
Trigger level: 1V

Trigger condition and pulse width time: “greater than, the adjustment time is 180us.

Figure 6-13 Pulse Width Trigger Setting Menu
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Pulsewidth trigger setting description:
1) Pulsepolarity selection

The selected pulse polarity icon is displayed in the upper right corner of the display screen. The positive pulse
is higher than current trigger level (CH1 positive pulse indication icon/L@ 100V ) and the negative pulseis
lower than current trigger level (CH1 negative pulse indication iconJ_L). When triggered on positive
polarity pulse, if the restrictions are true, the trigger will happen on the high-to-low transition of the pulse;
when triggered on negative polarity pulse, if the restrictions are true, the trigger will happen on the

low-to-high transition. (Figure 6-14 Negative Pulse Level Flip)
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Figure 6-14 Negative Polarity Pulse Level Flip

2) Trigger condition and pulsewidth time setting
Time restrictions that can set in the trigger condition: <, >, =, #.

® Smaller than the time value (<)
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For example, for positive pulse, if it is set as T<80ns, the trigger will happen stably only when the pulse

width is smaller than 80ns (Figure 6-15 Trigger Time T<80ns).

i i i i
:hf— 20ns —}i :h’— 20ns —}i
i i i i
i

<——— Trigger

Figure 6-15 Trigger Time T<80ns
® Greater than the time value (>)

For example, for positive pulsg, if it is set as T>80ns, the trigger will happen stably only when the pulse

width is greater than 80ns (Figure 6-16 Trigger Time T>80ns).

| | | |
:HT—BDns —}i :H’— 20ns —}i
i i i i

P Trigger

I o R

Figure 6-16 Trigger Time T>80ns
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® Equd to thetime value (=)

For example, for positive pulse, if it is set as T=80ns, the trigger will happen stably only when the pulse

width is equal to 80ns (Figure 6-17 Trigger Time T=80ns).

| | | |
:hf— 20ns —}i :h’— 20ns —}i
i i i i

< {Trigger

Figure 6-17 Trigger Time T=80ns
® Not equal to thetime value (#)

For example, for positive pulse, if it is set as T£80ns, the trigger will happen stably only when the pulse

width is not equal to 80ns (Figure 6-18 Trigger Time T#80ns).

| | | |
:hf— 20ns —}i :h’— 80ns —}i
i i i i
i

< |[Trigger
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Figure 6-18 Trigger Time T#80ns
The trigger pulse width time can be set as 8ns~10s.

Tap the pulse width time setting box| 8 ns] to pop up the time adjustment interface (as shown in Figure

6-19), and adjust the pulse width time. Adjust the pulse width time by adjusting or dragging the time scale.

Figure 6-19 Pulse Width Time Adjustment Interface

6.4 Logic Trigger

Trigger happens when the level between analog channels satisfies a certain logical operation (AND, OR, NAND,
NOR) and the signal voltage reaches the set trigger level and the trigger logic width (8ns~10s). Logic trigger menu

descriptions are shown in the table below:
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Trigger Option Setting Description
High Set CH1 as high
CH1 Low Set CH1 aslow
None Set CH1 asnone
Trigger Source
High Set CH2 as high
CH2 Low Set CH2 aslow
None Set CH2 as none
AND Select the logic of trigger source as “AND”
OR Select the logic of trigger source as “OR”
Trigger Logic
NAND Select the logic of trigger source as “NAND”
NOR Select the logic of trigger source as “NOR”
Trigger Change to true value Trigger when the logic changes to true value
Condition Changeto false value Trigger when the logic changesto false value
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<, > = #T If logic status for hold time as <, >, =, #T, then trigger

Logic Time 8ns~10ns Set trigger logic time

Notes: Conditions of greater than, smaller than, equal to or not equal to indicating that the error is 6%.
Logic trigger operation steps between channels:

1) Tap “Trigger” on the main menu to open the trigger menu, select logic trigger in the trigger type, and set the

logic trigger as follows, as shown in Figure 6-20:

® Logiclevels: CHL: High; CH2: Low; (without reference to the channel of logic operation, the level

selection is None to avoid interference to the logic operation);
® Logicgate AND;
® Condition: <;

® Logictime: 400ns.
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Trigger

Figure 6-20 Logic Trigger Setting Menu
Logictrigger setting description:
Logic level setting

After trigger source, select High, Low and None for the channel. The corresponding trigger level valueis

displayed in the upper right corner of the display screen.
High: means a value higher than the current trigger level, and the icon indication is*[0.0v]”.

Low: means avalue lower than the current trigger level, and the icon indication is*[Q.0V .
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None: This channel isinvalid.
Switch the trigger level channel: Tap the trigger level value shown in the upper right corner.
L ogic conditions

1) True: Trigger when the logic changes to true value

2) Fase: Trigger when the logic changesto false value
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Tap to Switch Trigger Channel
Trigger Level Value Display In Sequence of 1.2.34

Trigger

_ Current Adjust Trigger
Level Indication Diagram

@ —

Cursor  Cursor

1
Tap to Swilch Trigger Channel
InSequence of 1.2.34

Figure 6-21 Trigger Level Adjustment

Trigger pulse width time can be set as 8ns~10s.
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Tap the time setting box ([__400ns]) to pop up the time adjustment interface and adjust the logic time. Please refer

to the Pulse Width Adjustment section for details.

6.5 Nth Edge Trigger

When the trigger signal istriggered on the Nth edge after the specified idle time, it is Nth edge trigger. Menu

descriptions of the Nth edge trigger are shown in the table bel ow:

Trigger Option Setting Description
CH1 Set CH1 astrigger signal source
Trigger Source
CH2 Set CH2 astrigger signal source
Time 8ns~10s Idle time
Edge Rising edge Set signal trigger on the rising edge
Falling edge Set signal trigger on the falling edge
Nth Edge 1~65535 Set trigger on Nth edge after idletime
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Set CH1totrigger on the5th rising edge after 500us. The steps are asfollows:

1)

120

Tap “Trigger” on the main menu to open the trigger menu, select Nth edge trigger in the trigger type, and set

the Nth edge trigger as follows, as shown in Figure 6-22:

Trigger source: CH1,
Time: 10ms;
Edge signdl: rise;

Nth edge: 3
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Figure 6-22 Nth Edge Trigger Menu

2) Adjust thetrigger level to ensure that the waveform can be triggered stably, for example the trigger level is set

to 1.44V.
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6.6 Runt Trigger

By setting the high and low thresholds, trigger on a pulse that cross one threshold but fail to cross a second

threshold. There are two types available: positive short pulse and negative short pulse.

Positive Short Pulse

nghLa/eI o | - 1 1= - -|l - - - 1
| i
Low Level === = o g o on ov oo o o o o awom am

Negative Short Pulse

Figure 6-23 Runt Trigger

Runt trigger menu descriptions are shown in the table bel ow:

Trigger Option Setting Description

CH1 Set CH1 astrigger signal source

Trigger Source
CH2 Set CH2 astrigger signal source
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Trigger Option Setting Description
Positive | Set signal to trigger on positive runt pulse
Polarity Negative | Set signal to trigger on negative runt pulse
Any Set signal to trigger on either positive or negative runt pulse
<T Trigger when the signal pulse width is smaller than pulse width T
>T Trigger when the signal pulse width is greater than pulse width T
Trigger
Trigger when the signal pulse width is greater than lower limit T1 and
Condition <>T
smaller than upper limit T2
None No trigger restrictions for runt pulse trigger
Trigger Pulse
8ns~10s | Set thetrigger pulse width
Width
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Ops

Trigger

-~ High Level
—- Low Level

Quick il n == ]
A Fire VW Save S00us @\ Cursor Cursor

6.7 Slope Trigger

Figure 6-24 Runt Trigger Setting Menu

Slope Trigger means trigger when the waveform reaches a set time condition from one level to another.
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Positive slope time: Time takes for the waveform to go from low to high.

Negative slope time: Time takes for the waveform to go from high to low.

Asshown in Figure 6-25

High Level

i " L
Positive Slope Time Negative Slope Time

Figure 6-25 Positive/Negative Slope Time

When the trigger signal slope has the hold time (8ns~10s), the trigger type on the top of the screen is only theicon

, and trigger happens when the set condition is reached. Slope trigger is suitable for observing sawtooth or

triangular waves. The slope trigger menu descriptions are shown in the table below:

Trigger Option

Setting

Description

Trigger Source

CH1

Set CH1 astrigger signal source
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Trigger Option Setting Description
CH2 Set CH2 astrigger signal source
Rising Set trigger on positive signal slope
Edge Falling Set trigger on negative signal slope
Any Set trigger on detecting a signal slope change
<T Trigger when the signal slope hold timeissmaller than T
Trigger >T Trigger when the signal slope hold timeis greater than T
Condition Trigger when the signal slope hold time is smaller than upper limit T1 and
=t greater than lower limit T2
Time 8ns~10s | Set thetrigger signa slope hold time

Set CH1 dopestatusasrise and hold timelessthan 1ms. The steps are as follows:

1) Tap “Trigger”’on the main menu to open the trigger menu, select the slope trigger in the trigger type, and set

the slope trigger as follows, as shown in Figure 6-26:
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® Trigger source: CH1,
® Edge Risg
® Slope hold time: 1us;

2) Adjust trigger level, adjust High or Low trigger level, click arrow at both ends of the chuteSwitch the trigger

level between High and Low.
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Figure 6-26 Slope Trigger Setting Menu

The slope hold time can be set as 8ns~10s.

Note: A stable trigger waveform can only be obtained by selecting the channel to which signal sare connected as

trigger source.
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6.8 Timeout Trigger

Timeout trigger happens when the time from the intersection of signal and trigger level and above (or below) the

trigger level reaches the set time,as shown in Figure 6-27:

1 Duration

Set Level .-....:.......-..-_..-.J...... A i () R —

Figure 6-27 Timeout Trigger Schematics

Timeout trigger menu descriptions are shown in the table bel ow:

Trigger
Setting Description
Option

129




Micsig

Trigger CH1 Set CH1 astrigger signal source
Source CH2 Set CH2 astrigger signa source
Select to count time when the rising edge of input signal gets through the
Positive
trigger level
Select to count time when the falling edge of input signal gets through the
Polarity Negative
trigger level
Select to count time when the rising edge or falling edge of input signal gets
Any
through the trigger level
Time 8ns~10s Timeout time

Set the polarity of CH1 trigger signal to be positive and the timeout time as 15us. The steps are asfollows:

1) Tap “Trigger” on the main menu to open the trigger menu, select timeout trigger in the trigger type, and set

the timeout trigger as follows, as shown in Figure 6-28:

® Trigger source: CH1,
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® Edge: positive;
® Timeout time: 8ns;

2) Adjust thetrigger level to ensure that the waveform can be triggered stably.

JUL  Soous

Figure 6-28 Time-out Trigger
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6.9 Video Trigger

The triggering method for video signals depends on video formats. Generally, there are PAL/625, SECAM,

NTSC/525, 720P, 10801 and 1080P formats. The video trigger can be triggered at different voltage scales, and the

appropriate voltage scale can be adjusted as needed to observe the waveform. The video trigger menu descriptions

are shown in the table below:

132

Trigger

Setting Description
Option
Trigger CH1 Set CH1 astrigger signal source
Source CH2 Set CH2 astrigger signal source

Positive Set signal positive polarity trigger
Polarity

Negative Set signal negative polarity trigger
Video 625/PAL Based on PAL signal trigger
Standard SECAM Based on SECAM signd trigger
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Trigger
Setting Description
Option
525/NTSC Based on NTSC signal trigger
720P Base on 720P(50Hz, 60HZz) signal trigger
1080l Base on 1080l (50Hz, 60HZz) signal trigger
Base on 1080P (24Hz, 25Hz, 30Hz, 50HZz, 60Hz) signal
1080P
trigger
Line Trigger lines
Trigger on therising edge of the first tooth pulse in odd
Odd fields
fields
Trigger Trigger on therising edge of the first tooth pulse in even
Even fields
fields
All fields Trigger on therising edge of the first tooth pulse found
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Trigger
Setting Description
Option
All lines Trigger on al horizontal sync pulses
625 line (PAL,SECAM)
263 odd [ine262 even
Trigger Line |[line(NTSC) Trigger on a specified linein odd or even fields
750 line (720P)
1125 line (10801,1080P)

SetCH1 astriggerchannel, positivepolarity, NT SCstandar dvideo, allfieldstrigger, and thestepsar easfollows:

1) Tap “Trigger” on the main menu to openthetriggermenu, selectthevideotriggerinthetriggertype,

andsetthevideotriggerasfollows, asshowninFigure 6-29:

® Trigger source: CH1,

® Polarity: positive;
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® Standard: 525/NTSC;
® Trigger: All fields

2) Adjust thetrigger level to ensure that the waveform can be triggered stably.

Figure 6-29 Video Trigger
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Prompts:

® |n order to better observe the waveform details in the video signal, first set the memory depth to be larger.

® During the trigger debugging of the video signal, since the digital oscilloscope has multi-level gray scale display
function, different brightness can reflect the frequency of different parts of the signal. Experienced users can

quickly judge the quality of the signal during the debugging process and find abnormal conditions.

6.10 Serial Bus Trigger

Please refer to Chapter 12 Serial Bus Trigger and Decode (Optional)
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Chapter 7 Analysis System

This chapter contains the detailed information of the analysis system of the oscilloscope. You are recommended to
read this chapter carefully to understand the set functions and operation of the analysis system of the Smart series

oscilloscope.
® Automatic measurement
® Frequency meter measurement

® Cursor
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7.1 Automatic M easurement

M easurement setting

Slide down from top, open the main menu, tap “Measure” to enter the measurement menu. There are 23
measurement items on the measurement menu. M easurement menu, selected measurement item display and

measurement item display are shown in Figure 7-1:
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Measure

® CH1

Measurement EN
Selection Area
Selected Parameters
at most ten ____) Period Freq. RiseTime FallTime -Duty
Display Areaof eriod:1. s Freq.:1.000kHz
Measured Value I Nidth:499.2us -Width:500.8us

A 4 Quick

Save

+Width  -Width

200us

Normal

BurstW. ROV

-Duty:
FOV:2.04%
= Sl

Cursor Cursor

Figure 7-1 Automatic Measurement Menu

Automatic measurement

1) Select channel: Select the channel to be measured above the measurement menu.
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2) Select measurement: Select the desired measurement item on the measurement menu. The selected

measurement item is displayed in the “Selected Parameters” display area below.

3) Press |

r—
Measure
e/

button on the key areato quickly close the measurement menu.

4) Cancel measurement item: In the “Selected Parameters” display area below measurement menu, tap the

measurement item to be cleared; or tap - button to clear all measurement items.

Note:

M easurements and math functions will be recal culated when moving/zooming and opening/closing channels.

Oscilloscope has an automatic measurement memory function. Shutdown and restart will not automatically clear

added automatic measurement options.

All measurements
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Slide from bottom, open the pull-up menu, see Figure 7-2, click -to open all measurement items, display the
current channel measurement value.Switch the current channel to open all the measurement items of other

channéls, as shown in Figure 7-3; click again to turn off all measurements.

Screen 200 All Measure Serlals Txt

Figure 7-2 Pull-up Menu
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Penod
Duty:
FovO

Max 4 080V

n( Meoan 20718V

Mirc-20.00mV

Armp 4 080N
RS2 393V

Al Messpe

Normmal

I

CH1 —~
W 1%

Full
Mo (B

3.70V

FallTene
Burstw

ich 4 0600
CRMS 2,840V

Figure 7-3 All Measurements
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Rise Time Fall Time
. A
| 1
Threshold U Limit . .
resnold Upper Limi Negative Pulse | Positive Pulse
Width Width
Threshold Median r ,
Threshold Lower Limit i\
|
i
Period :

Figure 7-4 Time Parameter
Period
Time of the first complete signal cycle in the waveform
Frequency
Reciprocal to the cycletime
Risetime

Time required for the first rising edge of the waveform to rise from the amplitude of 10% to 90%
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Fall time

Time required for the first falling edge of the waveform to rise from the amplitude of 10% to 90%

Delay
Time delay between rising or falling edges of channels may be measured, and there are nine effective measurement

combinations

Delay |

Figure 7-5 Delay M easurement Schematics

—
1) Open the automatic measurement menu and tap o) 10 pop up the phase selection menu.
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2) Theléeft channel is defaulted as the current channel, and other channels can be selected by the channel area
that has been opened (except the reference channel); there are four edge selections: first rising edge, first

falling edge, last rising edge, last falling edge .

3) Theright channel isacontrast delay channel, which can be selected between each channel and math channel.

There are four edge selections: first rising edge, first falling edge, last rising edge, and last falling edge.

4) Tap Lok ] button to confirm.

Positive duty cycle

Measured value of thefirst cyclein the waveform

Positive duty cycle = (waveform positive pulse width / period) * 100%
Negative duty cycle

Measured value of thefirst cycle in the waveform

Negative duty cycle = (waveform negative pulse width / period) * 100%
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Positive pulse width

Measured value of the first positive pulse in the waveform, taking the time between two 50% amplitude points
Negative pulsewidth

Measured value of the first negative pulse in the waveform, taking the time between two 50% amplitude points
Burst width

Duration of aburst measured over the entire waveform

Over shoot

Positive over shoot

Positive overshoot =[(max - high) / amplitude]* 100%

Negative over shoot

Negative overshoot =[(low - min) / amplitude]* 100%

Phase

146



Chapter 7 Analysis System

Timing measurement. The amount of time that one waveform leads or lags another waveform, expressed in
degrees where 360€omprises one waveform cycle.

Period

e DelAY

Figure 7-6 Phase Measurement Schematics
Peak-peak
In the entire waveform measurement, peak-peak = max - min
Amplitude
In the entire waveform measurement, amplitude = high (100%) - low (0%)

The figure below shows voltage measurement points.
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The channel probe type setting is used to set the measurement unit for each input channel to Volts or Amperes.

Refer to “5.4.4 Set Probe Type”.

Max

‘A mplitude

,Low

Figure 7-7 Voltage M easurement
High
Take 100% in the entire waveform, and calculated using either the min/max or histogram method.

Low

Take 0% in the entire waveform, and cal culated using either the min/max or histogram method.
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M ax

Highest positive peak measured over the entire waveform
Min

Highest negative peak measured over the entire waveform
RMS

True root mean square value over the entire waveform
CRMS

True root mean sguare value of thefirst cyclein the waveform
M ean

Arithmetic mean over the entire waveform

Cmean

Arithmetic mean over thefirst cyclein the waveform
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Note:

If the waveform required for measurement is not fully displayed on the screen, “Forward Clipping” or “Negative

Clipping” is displayed at the position of the measured value.

When the math function is operated, if source channel waveform is fully displayed, and the mathwaveform appears

to be off the screen, the measured value of math waveform will not be influenced.

If source channel is clipped, the measured value of math waveform is the source channel value during screen wave

clipping.
7.2 Frequency Meter M easurement

Open the main menu, tap “Frequency Meter” to enter the hardware frequency meter setting menu, and select the
channel to be measured, as shown in Figure 7-8. The measured value is displayed in the upper left corner of the

screen, as shown in Figure 7-9.
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Frequencyl
Meater

Figure 7-8 Frequency Meter Measurement Menu Open

Narmal

Frequency — -—- CH1:1.00000kHz
measurement

Freq.:1.000kHz

A Fine W Quick UL /) — ||

Save Cursor  Cursor

Figure 7-9 Frequency Meter M easurement
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7.3 Cursor

Open cursor and place it on the measurement point to read the waveform measurement value. There are two types
of cursors. horizontal cursor and vertical cursor. The horizontal cursor measures the vertical direction magnitude,

and the vertical cursor measures the horizontal direction magnitude, as shown in Figure 7-10.
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Measured Value

Y1.2.700vV

@ZII

— Cursor  Cursor

! I
i I
! I
i I

Double Solid Line: Cursor Tmcking

Figure 7-10 Cursor Measurement Description
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Note:
A reading: indicates the difference between two cursor positions.

Voltagereadings after Y1, Y2: indicate the position of activated horizontal cursorsrelativeto thezero

potential.
Timereadings after X1, X2: indicate the position of activated vertical cursorsrelativeto thetrigger point.
1/AX: frequency

Sreading. Indicatesthe quotient of A (voltage difference) of horizontal cursorsand A (time difference) of

vertical cursors, that is, the slope of the inter section of the four cursors.
Vertical cursor on/off and activation

Vertical cursor on/off

Vertical cursor on: Tap cursor icon m to open vertical cursors and the icon is on and activated.

Vertical cursor off: Tap cursor icon Mto turn off vertical cursors.
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Tap the vertical cursor indicator line to switch the cursors.

Normal

CH1:999 995H2

Cursor  Cuisor

-

Figure 7-11 Open Cursor Selection Box and Close Cursor
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Vertical cursor movement descriptions:

1) Useasinglefinger to press and hold the cursor indicator line on the screen to make coarse adjustment to the
cursor; tap the fine adjustment button in the lower left corner of the screen to fine-adjust the cursor that has

just been adjusted.

2) Cursor linkage: When the cursor is opened, two finger slide and enter the cursor linkage state.

Note: During the dliding process, the current operation is changed unless the initial two fingers leave the
screen. If one finger leaves the screen and the other finger does not |eave, the current linkage adjustment is
continued.

Horizontal cursor on/off and activation

Horizontal cursor on/off, switching, activation and movement operations,similar to those of vertical cursors, will

not be described in detail here, and please refer to vertical cursorsfor details.
Cursor test example

156



Chapter 7 Analysis System

When vertical cursors are activated, the two cursors move together to check for pulse width changesin the pulse

seguence.

=Rl
=

Cisor | Curses

Figure 7-12 Cursor Measurement Pulse Width Figure 7-13 In XY Mode, Cursor Measurement

In the XY horizontal mode, X cursor displays CH1 value (V or A), and Y cursor displays CH2 value (V or A).
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Chapter 8 Screen Capture, Memory Depth and Waveform Stor age

This chapter contains the detailed information of the screen capture function and memory depth of the oscilloscope.

You are recommended to read this chapter carefully to understand the storage system of the Smart series

oscilloscope.

@® Screen capture function
® Video recording

® Memory depth

® Waveform storage

158



Ch apter 8 Screen Capture, Memory Depth and Waveform Storage

8.1 Screen Capture Function

The screen capture function can locally store the display information on the current display screen in picture

format.

Screen capture method: Slide upward from bottom to open pull-up menu. Tap theicon - to have a screen

capture in the oscilloscope application. Or pull down the menu in non-oscilloscope application interface twice and

click the screenshot option to capture the screen content of the non-oscilloscope application.
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CH1 999 995kMz

Cursor Cursor

Figure 8-1 Screen Capture

Please refer to “13.6 Picture View” for details on viewing pictures.
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8.2 Video Recording

The video recording function is similar to the screen capture function, and the display information of the current

display screen can be stored locally in video format.

Video recording method is sliding down from top in non-oscill oscope application, open pull-down menu, tap the
“Record screen on”to start recording, and count down to three seconds to complete the video recording, as shown
in Figure 8-2. You can cancel recording by pressing the triangular, circularor square button at the bottom of the

screen before the countdown ends.

During video recording, you can end recording by tapping the video recording time at the top left of the screen. Or
you can leave the oscilloscope application interface to open the pull-down menu, and click “Record screen off” to

end the video recording.
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Figure 8-2 Video Recording Method Figure 8-3 Video Recording

Please refer to “13.7 Gallery” for details of viewing videos.

8.3 Waveform Storage

The oscilloscope can save the analog channel or math channel waveform locally or in USB device. The file type

can be WAV, CSV or BIN.
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The oscilloscope provides four reference channels, which can be called to load WAV format files into the reference

channel and open the reference channel to display the reference waveform.
Savereferencefile

Slide down from top, open main menu and tap n to open the menu. Save the reference waveform interface of

the specified channd asfollows:
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Store Reference Waveform to R* File Name
Press and then Pop up Save Success Prompt Click to Pop up Virtual Keyboard

Location: Locally/U device Type: WAV/CSV/BIN Save
1
. ! . ;

Normal

® CH1

A Fine ¥ ey ) | |

Save — Cursor  Cursor

Figure 8-4 Save CH1 Reference Waveform Interface
L ocation: Stored locally and in USB device.

Source: Select which channel will be saved
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All segments. When segmented memory is turned on, the waveformsin all segments can be saved, and only files

with filetype BIN are supported;
File types: WAV, CSV, and BIN.

File name: Theinitial file name is displayed as year + month + day + storage serial number. Press the file name
box to pop up the virtual keyboard, tap “Backspace” to delete the file name, and use the virtual keyboard to rename

thefile.

Save: Tap to save the reference file and pop up the save success prompt. The most recently saved file will be

displayed at the top of the called menu.

Saveto: Tap the R* (R1, R2, R3, R4) button to save the current channel waveform directly to the corresponding

reference channel, and the save success prompt will pop up.
Back: Tap to return to the previous level.

Method 1: Click the “save” button
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In the Save Reference Waveform menu, select the channel waveform to be saved, select the file save location, file

type and file name, and click the “save” button to save the reference waveform file.

Save thereference wavefor m by steps as follows:

1) Thecurrent channel is set to the channel to be saved, which can be analog channel, math channel or reference.

2) Inthemain menu, tap “ to enter the save menu.

3) Inthe Save menu, tap “ to open the Save Reference Waveform menu and make the following settings:

® Storagelocation: locally.
® Selecting thefiletype: WAV.
® Entering the file name: CH1.
4) Tap “Save” to save thereference file. The save success prompt box is popped up.

If the reference waveform file isto be saved in USB device, the oscilloscope must be connected to an external

USB device. After connection, the reference waveform save location is preferentially set to the USB device.

166



Ch apter 8 Screen Capture, Memory Depth and Waveform Storage

Thereis no limit to the number of saved reference waveform files.
Method 2: Click R* button

In the Save Reference Waveform menu, tap R* (R1, R2, R3, R4) button to save the current channel waveform
directly to the corresponding reference channel, and the save success prompt will pop up. Thefile nameis
displayed as Ref* in the reference channdl (* isthe corresponding reference channel name). Reference waveform

files saved by this method will be overwritten after loading other reference waveforms and cannot be restored.

Method 3: Click “Quick Save” button

Tap m at bottom of the screen to save all channel waveforms as reference waveforms and capture the current

screen. Thefile names are the default initial file names.
M anagement of referencefiles

In the file manager, open waveforms in the classification file to manage reference files by operations such as copy,

cut, delete, rename, compress, etc., as shown in Figure 8-4. Select reference files and click w button below to
delete them; click More at bottom of the screen, tap Rename to open soft keyboard and change the referencefile
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name. Tap Compress to pop up the soft keyboard and enter the compressed file name to compress the file; when

inserting the USB device, files on the oscilloscope can be moved to the USB device.

Todal 1 em

i

-
F'

Figure 8-5 Delete Reference Files

CSV files
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CSV filestructure

CSV format contains the basic information of the saved data: save time, file name, data length, sampling interval,
trigger time, source, vertical scale, vertical offset, vertical accuracy, horizontal time base, horizontal accuracy,

probe multiples.

The data and length of CSV files can be saved up to 70K/35K depending on the single/dual channel while being
saved. If the oscilloscope record length or the displayed data length is less than 70K/35K, the data length of CSV
files changes either. For example, when the record length is set to 14/7/3.5K, there will be 7000 sample pointsin

the dua channel CSV file.
Max and Min in CSV files

If running Min or Max measurements, Min and Max values displayed on the measurement results screen may not

appear in CSV files.

Explanation: If the oscilloscope sampling rate is 1GSals, sampling will beonce every 1ns. If the horizontal scaling

Is set to 10us/div, the data of 140us will be displayed (because there are 14 divisions on screen). To find the total
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number of samples, the oscilloscope will perform: 140usxXlGSa/s=140K sampl ing, which require the oscilloscope
to display 140K times of sampling using 600-pixel columns. The oscilloscope extracts 140K samples into
600-pixel columns, and this extraction will track Min and Max values of all points represented by any given

column. These Min and Max values will be displayed in this screen column.

The similar process is applied to reduce sampled data and produce records that can be used to perform various
analyses, such as measurements and CSV data. This analysis record (or measurement record) is much larger than
600 and may actually contain up to 60,000 points. However, once the number of points sampled exceeds 60,000,
some extraction method is required. The extraction factor used to generate the CSV record is configured to provide
the best estimate of all samples represented by each point in the record. Therefore, Min and Max values do not

appear in CSV files.
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Chapter 9 MATH and Reference

This chapter contains the detailed information of the MATH operation and reference channel of the oscilloscope.
You are recommended to read this chapter carefully to understand the setting functions and operations of the

MATH and reference channels of the Smart series oscilloscope.
® Dual waveform calculation
® FFTmeasurement

® Reference waveform call
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9.1 Dual Waveform Calculation

DoubleWave
CH1: 990 905k-z

s ?

FET
AR+E

Achvancediath

W-Scabe Red Zorar

ﬂ_.. —
— Curgar  CuEsar

Figure 9-1 MATH Channel Waveform
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Display math waveform

Tap@ on the lower right corner of the screen to enter the second channel selection area. Tap the soft key e

open the math channel. After the math waveform is opened, the current channel selector is automatically opened.

Tap the math channel icon, open the math channel, and tap again to open the math channel menu. While opening

math for the first time, the math operation is defaultedasthe dual channel calculation.
Math operation prompt

If the analog channel or math function is clipped (not fully displayed on the screen), the resulting math function

will also be clipped.

Once the math waveform is displayed, tap the channel icon to close the source channel for a better view of the

math waveform.

The vertical sensitivity and offset of each channel participating in the math function can be adjusted to facilitate

viewing and measuring of the math waveform.

The math function waveform can be measured using “Cursor” and “Measure”.
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Adjust the math waveform

1) Pressthe math channel vertical sensitivity icon, directly tap the math waveform or math channel indication

iconM>, and set the math channdl as the current channel.

2) For details of movement, vertical sensitivity adjustment, time base adjustment and vertical expansion

reference of the math channel, please refer to “Chapter 4 Horizontal System™ and “Chapter 5 Vertical

System”.

3) Thevertica sensitivity, unit and time base corresponding to the math waveform are displayed in the channel

area of the math channel. For details, see“2.7 Understand the Oscilloscope Display Interface”.

M ath waveform units

Use “Probe Type” on the channel menu to adjust the channel unit (refer to “5.4.4 Set Probe Type”) and set the unit

of each input channel to Volt or Ampere. The units of math function waveform include:

Math Function Unit

+/— VA, ?
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X VV,AA, W

+ VIV, VIA,AIA, AV

Table 9-1 List of Mathematical Units

Note: If the units of two operation source channels are different and the unit combination cannot be identified, the

unit of math function will be displayed as? (undefined).

Math operators

Math operators perform arithmetic operations on the analog input channels.
Addition or subtraction

If addition or subtraction is selected, the values of function sources 1 and 2 will be added or subtracted point by

point and the results will be displayed.
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Figure 9-2 Mathematical Operation of CH1 adding CH2

Multiplication or division

When multiplication or division is selected, the values of function sources 1 and 2 values will be multiplied or

divided point by point and the results will be displayed.

Multiplication is useful when viewing the power relationship, if one of the channels is proportional to the current.
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9.2 FFT Measurement

FFT isused to calculate the Fast Fourier Transform using the analog input channel. FFT record specifies the
digitization time of the source and converts it to the frequency domain. After selecting the FFT function, FFT
spectrum is plotted as amplitude in V-Hz or dB-Hz on the oscilloscope display screen. The reading of the
horizontal axis changes from time to frequency (Hz), while the unit of the vertical axis changes from volttoV or

dB.
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DoubleWave ﬂ_

MATH
FFT 200mV

. 10kHz I
FFT Line dB .
FFT Operation Spectrum

Source CH1 Type (Linear, decibel)

Window ' pactangle ~ Hamming
Window Function

Blackman Hanning

AX+B
Advanced math
AdvanceMath

V-Scale Ref Center  Zero

@ — | |

== Cursor Cursor

Figure 9-3 FFT Window

Open FFT

1) Tap @ on the lower right corner of the screen to enter the second channel selection area. Tap the soft key

to cycle through the math channel, open the math channel menu, and close the math channel.
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2) Tap spectrum type “Line/Decibel” to open the FFT window (see Figure 9-3 FFT Window).
3) Tap the Operation Source box to select the channel for which FFT transform is required.

4) Tap the window box to select the window function applied to the FFT input signal.

Selection of window function

In the FFT transform, four different FFT windows can be selected.

Each window is alternatively used between frequency resolution and amplitude accuracy, and the appropriate

window may be selected according to the characteristics of the following windows.
® Rectangular window

Thisisthe best window type for resolution frequencies that are very close to the same value, but thistype
isthe least effective at accurately measuring the amplitude of these frequencies. It is the best type of

measuring the spectrum of non-repetitive signals and measuring the frequency component close to DC.

179



Micsig

180

Use the “Rectangular” window to measure transients or bursts of signal levels before or after almost the
same event. Moreover, this window can be used to measure equal -amplitude sine waves with very close

frequencies and wideband random noises with relatively slow spectral variations.
Hamming window

Thisisthe best window type for resolution frequencies that are very close to the same value, and the
amplitude accuracy is dlightly better than the “Rectangular” window. The Hamming type has a dlightly

higher frequency resolution than the Hanning type.

Use Hamming to measure sinusoidal, periodic, and narrowband random noises. This window is used for

measuring transients or bursts of signal levels before or after events with significant differences.

Hanning window

Thisis the best window type for measuring amplitude accuracy but less effective for resolving

frequencies.
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Use Hanning to measure sinusoidal, periodic, and narrowband random noises. This window is used for

measuring transients or bursts of signal levels before or after events with significant differences.
® Blackman-Harriswindow
Thisis the best window type for measuring frequency amplitude, but worst for measuring the resolution
frequency.
Use the Blackman-Harris measurement to find the main single-signal frequency waveform for higher

harmonics.

Since the oscilloscope performs FFT transform on the finite-length time record, the FFT agorithm
assumes that YT waveform is continuously repeated. Thus, when the period isintegral, the amplitudes of
YT waveform at the beginning and at the end are the same, and waveform will not interrupt. However, if
the period of YT waveform is not integral, the waveform amplitudes at the beginning and at the end

aredifferent, resulting in high-frequency transient interruption at the junction. In the frequency domain,
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this effect is called leakage. Therefore, to avoid leakage, the original waveform is multiplied by awindow

function, forcing the values at the beginning and at the end to be zero.

Note: Signals with DC components or deviations can cause errors or deviationsin the FFT waveform components.

AC coupling can be selected to reduce DC components.

Spectrum type

Select ﬂ the vertical axisreadsV or A; select n the vertical axis reads dB. When the spectrum is linear,

the waveform is shown in Figure 9-4.
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Cuwgai Cugai

Figure 9-4 Spectrum Amplitude as V-Hz
Adjust FFT waveforms

Waveform position
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® Select math channel asthe current channel. After touching math waveform on the screen with one finger,
adjust the waveform display position by dragging upward and downward, leftward and rightward, or tap

the fine adjustment button in the lower left corner of the screen for fine adjustment

® Select math channel as the current channel and press the “position” knob in the horizontal button areato

move the leftmost side of the waveform (OHZz) to the horizontal center of the screen.

® Sdlect math channel as the current channel and press the “position” knob in the vertical button areato

move the waveform to the vertical center of the screen.
Horizontal time base scale

Select math channel as the current channel, tap the time base adjustment button, and adjust the horizontal time base

scale. The horizontal time base is stepped in 1-2-5, and the waveform changes either.

For FFT measurement, the reading of the horizontal axis changes from time to frequency (Hz), and it no longer
shares the same time base with other analog channels. Therefore, before adjusting the horizontal frequency scale,

the math channel must be set as the current channel.
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Vertical sensitivity

Tap or on the right side of the screen to set the vertical sensitivity (V/div or dB/div) for the channel so that
waveform is displayed on the screen at an appropriate size. The vertical sensitivity factor is stepped in 1-2-5 (using

1:1 probe).

Note: FFT waveform does not support automatic parameter measurement.
9.3 Advanced Math

STO2000 series oscilloscopes support user-defined editing formulas for waveform cal culation. Support the input of

functions, operators, channels, constants, variables, etc. The expression supports up to 36 characters.

Click the corresponding button to input and edit the waveform (please click in order, the ones that are grayed out

cannot be clicked).
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Figure 9-6 Advanced Math
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Function Sqrt ()« Abs(). Deg(). Rad(). |Functions can be nested
Exp(O)+ Diff ) In()+ Sine().
Cos()+ Tan() . Intg(). Log() .
arcsin() . arccos(). arctan()
Channel |Source Chl. Ch2
Variable | Source variablel. variable?2 When a variable is written in the
expression, the input box of the variable
appears in the math menu, indicating that
it can be input; for example, input 4. 1235
-3 for variable 1, which means 4. 1235X 10"
Variable value range —9.999979. 9999,
variable power range —9 9
Operator -k, /L= =0 >0 <
=, <. & ]!
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symbol | brackets (v )
Value Source 0. 1.2.3.4.5.6.7.8.9...
m., E
Source 10"
Numerical fu ps ny us my Ko My GL T
unit

9.4 Reference Waveform Call

Reference waveform call and close

Table 9-2 List of Advanced Math

Tap @ in the bottom right corner of the screen to enter the second channel selection area. Tap button to

open the reference menu, see Figure 9-6.
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A

When there areaready waveforms loaded into the reference channel, click “Open/Close” button to open or close
the reference channel; the reference waveform is displayed in blue-violet, and the four stored waveforms can be

displayed simultaneously, wherein the current reference waveform is brighter than non-current reference

waveforms.

When there are no waveforms loaded into the reference channel, turn on the “Call” switch to call waveforms.

Fine W

R1

2001020004
2020-01-02 14:25:39

_— Recall
R2

2001020003
2020-01-02 14:25:32

Recall

2001020004
2020-01-02 14:25:39

2001020001
2020-01-02 14:25:02

Quick (CH1)) = | 1 i
Save JUL  soous T =" cursor Cursor

___ “Open/Close” Key
Display Open/Close Status of
Reference Waveform

- —. Reference Channel: File Name
Tap “Call” File Box to Open/Close
File Column

Figure 9-6 Reference Channel Menu
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Take R1 as an example, with operation steps as follows:

1) Tap to open the reference menu.

2) Tapthe“Cdl” file box under R1 to open the reference file column.

3) Click the name of the reference waveform file to be caled. Thefileisloaded into R1 channel. Then, R1

channél is turned on as the current channegl waveform, and the reference waveform channel icon IS
highlighted. The displayed state changes from “Close” to “Open”. Asin Figure 9-6, the brighter reference

waveform is shown as the current reference channel.

If there are aready files loaded into the reference channel, tap to open the reference channel of all loaded
reference files; tap to close al currently opened reference waveforms. A single reference channel may also

be opened with the Open/Close button.
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o — I

Cienl  Cuiecd

Figure 9-7 Restore Reference Waveform
Close thereference wavefor m:
1) Inthereference menu, tap “Open/Close” button in R1 to close the reference waveform.

2) Repeat step 1 to close other reference channels. When all reference waveform channels are closed, the

reference waveform channel icon becomes gray.
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3) Tap to turn off al reference waveforms.
Refer ence waveform movement and time base adjustment

The horizontal or vertical movement and zoom of reference waveforms are independent of analog channels, and

the adjustments among different reference waveform channels are also independent of each other.

To adjust the reference waveform of achannel, first set the channel as the current channel, and then adjust the

reference waveform by move or zoom (in accordance with the analog channel method).

The scale and time base of the current channel reference waveform are displayed on the reference button. After
switching the current reference channel, the scale and time base on the reference button change with the change of

current reference channdl.
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Chapter 10 Display Settings

This chapter contains the detailed information ofthe display settings and function buttons of the oscilloscope. You
are recommended to read this chapter carefully to understand the display setting functions and operations of the

Smart series oscilloscope.
® Waveform setting ® Persist setting
® Graticule setting ® Horizontal expansion center

® Color temperature setting ® Time base mode selection
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In the main menu, tap “ button to enter display settings menu, as shown in Figure 10-1.

Figure 10-1 Display Settings and Function Buttons
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10.1 Waveform Settings

Open the display menu, tap m button to open the waveform display menu. This menu is used to set the

display mode and brightness of waveform. The waveform display mode is divided into two types. dots and vectors.

The waveform brightness percentage is adjustable, and the waveform display setting is shown in Figure 10-2.

Wavelarm

Figure 10-2 Waveform Display Menu

10.2 Graticule Setting

Open the display menu and tap m button to open the graticule setting menu (Figure 10-3). Graticule display

mode includes: “Full”, “Grid”, “Retical” and “Frame”, and the brightness percentage is adjustable.

195



Micsig

Figure 10-3 Graticule Menu Display

10.3 Persist Setting

Open the display menu and tap m key to open the persist settings menu.
1) Persist setting

In the persist setting menu, select:

® None: None- no persist.

® Auto: Auto — automatic persist.
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® Normal: Norma - set the persist time — After selecting the variable persist, tap the box on the right of

“Adjust” to pop up the persist time selection box (Figure 10-4) and set the persist time. It can be set

between 10ms and 10s.
® oo Infinite persist - never erase the results of previous acquisitions

Infinite persist can be used to measure noise and jitter, display the worst-case extremes of varying

waveforms, find time violations, capture events that occur infrequently.
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Figure 10-4 10MHz Sine Wave Variable Persist 500ms

2) Erasepersist

To erase the previously acquired results from the display, tap - key or adjust the horizontal time base and

vertical sensitivity. The oscilloscope will erase the persist display and start the cumulative acquisition again.
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10.4 Horizontal Expansion Center

Horizontal expansion is divided into two types. screen center and trigger position:

1) Screen center

Select - to adjust the time base waveform to expand or contract toward both sides with the screen

center as the base point, and the delay time does not change.

2) Trigger position

Select - to adjust the time base waveform to expand or contract toward both sides with the trigger

position as the base point. The delay time varies with the horizontal time base.
10.5 Color Temper ature Setting

Turn on the color temperature mode, and the waveform display is shown in Figure 10-5;
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Figure 10-5 Color Temperature Open Mode

10.6 Time Base M ode Selection

For details, please refer to “4.4 ROLL, XY in Chapter 4.

200




Chapter 11 Sampling System

Chapter 11 Sampling System

This chapter contains the detailed information of the sampling system of the oscilloscope. You are recommended to
read this chapter carefully to understand the setting and operation of the sampling system of the Smart series

oscilloscope.

® Sampling overview

® Run, stop and single sequence acquisition (running control)
® Select sampling mode

® Record length and sampling rate
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11.1 Sampling Overview

To understand the sampling and sampling modes of the oscilloscope, you need to understand the sampling
principle, aliasing, oscilloscope bandwidth and sampling rate, oscilloscope rise time, required oscilloscope

bandwidth, and the influence of memory depth on the sampling rate.
Sampling principle

According to the Nyquist sampling principle, for a bandwidth-limited signal with the maximum frequency fmax,
the equidistant sampling frequency fs must be twice as large as the maximum frequency fmax, so that a unique

signal can be reconstructed without aliasing.
fpax = ES = Nyquist frequency (fy) = alias frequency
Aliasing

Aliasing occurs when the signal is under sampled (fs<2fuax). Aliasing is signal distortion caused by incorrectly

reconstructing low frequencies from a small number of sampling points.
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Oscilloscope bandwidth and sampling rate

The oscilloscope bandwidth usually refers to the lowest frequency at which the input signal sine wave is attenuated

by 3dB (-30% amplitude error).

For oscilloscope bandwidth, according to the sampling principle, the required sampling rate is fs=2fsw. However,
this principle assumes that there is no frequency component exceeding fuax (few in this case) and requires a system

with ideal brick-wall frequency response.
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Figure 11-2 Theoretical Brick-Wall Frequency Response

However, digital signals have frequency components that exceed the fundamental frequency (the square wave

consists of sine waves at fundamental frequency and an infinite number of odd harmonics), and for bandwidths of

500MHz and below, the oscilloscope typically has Gaussian frequency response.
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Figure 11-3 Sampling Rate and Oscilloscope Bandwidth

The oscilloscope bandwidth is limited to 1/4 sampling frequency and reduces the frequency response above the

Nyquist frequency.

Therefore, in fact, the oscilloscope sampling rate should be 4 times or more of its bandwidth: f<>4fsw. This can

reduce aliasing and cause greater attenuation in the aliased frequency components.
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Oscilloscoperisetime

The oscilloscope risetimeis closely related to its bandwidth. The rise time of an oscilloscope with Gaussian type

frequency response is approximately 0.35/fsw (based on the standard from 10% to 90%).

The oscilloscope rise time is not the fastest edge speed that an oscilloscope can accurately measure. It is the fastest

edge speed that the oscilloscope can produce.
Desired oscilloscope bandwidth

The oscilloscope bandwidth required to accurately measure signal is primarily determined by the rise time of the

signal rather than the frequency of the signal.
The following steps can be used to calculate the required oscilloscope bandwidth:
1) Determinethe fastest edge speed.
Rise time information istypically obtained from the published device specifications used in the design.

2) Calculate the maximum “actual” frequency component.
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3)

According to Dr. Howard W. Johnson’s book “High-Speed Digital Design—A Handbook of Black Magic”, all
fast edges have wirelessly continuous frequency components. However, there is aturning point (or “inflection
point”) in the fast edge spectrum at which frequency components above frnee are negligible in determining the

signal shape.
frnee=0.5/signal rise time (based on 10% - 90% threshol d)
frnee=0.4/signal rise time (based on 20% - 80% threshold)

The multiplication factor for the desired accuracy is used to determine the required oscilloscope bandwidth.

Desired Desired Oscilloscope
Accuracy Bandwidth
20% few=1.0Xfknee

10% few=1.3XfKnee
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3% few=1.9xfknee

Figure 11-4 Bandwidth Corresponding to Oscilloscope M easurement Accuracy

11.2 Run/Stop Key and Single SEQ Key

Use softkeys in the button area to start and stop the oscilloscope acquisition system: Run/Stop button

. L. Single
Single Sequence Acquisition LSEQ

® \When the Run/Stop button

button.

Run

Run
Stop

and

Stop ) s displayed in green, it indicates that the oscilloscope is running, that is,

it meets the trigger condition and data acquisition is being performed. The green “r’ or “war’” IS

displayed in the upper left corner of the screen.

To stop data collection, tap the Run/Stop button. After stopping, the screen displays the last acquired

waveform.

® \When the Run/Stop button

Run

stop ) isdisplayed in red, it indicates that data acquisition has stopped. The

red “[STOP” js displayed in the upper left corner of the screen.
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To resume data acquisition, press the Run/Stop button again.

® To capture and display single acquisition (whether the oscilloscope is running or stopped), tap the single

sequence key

Single
SEQ

for asingle acquisition.

11.3 Select Sampling Mode

Open the main menu, tap the sampling mode option under “Sample”, and choose among the four sampling modes:

normal, average, peak and envelope in the pop-up box.

The sampling modes of all channels are same. That is, if the sampling mode of any channel is changed, the

sampling mode of al channelsis changed at the same time.

Nor mal sampling mode

Oscilloscope samples signal through equivalenttime intervals to build waveform. When the time base of 20 ns or

faster is chosen, the oscilloscope automatically performs an interpolation agorithm that inserts difference point

between sampling points.
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This mode produces the best display effects for most waveforms.
Peak sampling mode

In peak sampling mode, when the horizontal time base setting is low, the minimum and maximum sample values
are retained to capture rare events and narrow events (with any noise expanded). This mode will display all pulses

that are at least as wide as the sampling period.

When the time base is set to 200ms and above, the oscilloscope will automatically exit the peak sampling mode

and switch to the normal sampling mode.
Burr or narrow pulse capture

Burr isthe rapid change in waveform that is usually narrower than waveform. Peak sampling mode can be used to
view burr or narrow pulses more easily. In the peak sampling mode, narrow burr and transition edges are brighter

than in those in the*normal” sampling mode, making them easier to see.

Applying the peak sampling mode can avoid signal aliasing but show more real noises.
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Figure 11-5 Sine Wave with Burr Figure 11-6 Sine Wave with Burr

Normal Sampling Mode Peak Sampling Mode
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Use peak detection modeto find burrs
1) Connect signal to the oscilloscope to be stably displayed.
2) Tofind burr, select the peak sampling mode in Sampling Mode option in the Channel menu.

3) Inthemenu, tap “Display” — “Persist”, then tap “oo” (infinite persist). The oscilloscope will restart sampling

data and display them on the screen.
4) Usethe zoom mode to represent the characteristics of burr:
a.  Tapthe “Zoom” button in the main menu to open the zoom window.

b. To get abetter resolution of burr, expand the time base to set the expanded portion of the normal window

view around burr.
Average sampling mode
The average sampling mode averages multiple acquisition results to reduce random or unrelated noises in the

displayed signal. The average of multiple sampling results requires stable trigger.
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The average number can be set in the selection box after the average sampling mode, and can be set to eight order

of magnitudes: 2, 4, 8, 16, 32, 64, 128 and 256.

The higher the average number is, the slower the response of the displayed waveform-to-waveform changes. A
compromise must be made between the response speed of waveform versus the changes and the degree of noise

reduction shown on the signal.
Use aver age sampling mode
1) Open the channel menu and select the average sampling mode in the sampling mode option.

2) Pressthe number box on the right of the average sampling mode box to pop up the average number and then

tap it to set the average number that can best eliminate displayed waveform noises.
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Figure 11-7 Waveform after choosing the average sampling mode, with average number 32

Envelope sampling mode
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In the envel ope sampling mode, the superposition effect of several sampled waveforms can be observed. The
maximum and minimum values of one signal can be captured in the specified N sample data, and the number of

waveform superpositions can be setto 2, 4, 8, 16, 32, 64, 128, 256 or .

Cursor  Cursor

Figure 11-8 AM Signal in Envelope Sampling Mode (32)
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11.4 Record Length and Sampling Rate

The record length is the data volume for each captured waveform. For example, if the record length is 140K, it

means that 140K sample points are captured by one trigger.

In the main menu, tap Sample— Depth to enter the record length setting menu, which can be set by tapping the

corresponding record length.

Figure 11-9 Record Length

In normal refresh mode, if it is asingle channel, the record length can be set to 28k, 280k, 2.8M, 28M, 280M, Auto;

iIf it isdual channel, the record length can be set to 14k, 140k, 1.4M, 14M, 140M, Auto.

Record length and sampling rate
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The record length is data volume collected per waveform capture. For example, if the record length is 1.4M, it

means that 1.4M sample points are captured by one trigger.
The oscilloscope record length and sampling rate have the following relationship:
Sampling rate = record length/acquisition time

Generdly, the oscilloscope acquisition time is exactly the display time on the current entire screen (current

horizontal time basex14).

For example, if the oscilloscope has thememory depth of 280K, the sampling rate of 2GSa/s, and the horizontal

time base of 10us/div, the acquisition timeis 140us, which is 10us/divXl4div.

However, when the fast time base (below 20 ns) or the record length is set to afixed value, the oscilloscope

acquisition time does not necessarily represent the display time on the current entire screen.

For example, if the oscilloscope has the memory depth of 700, the sampling rate of 2GSals, and the horizontal time

base of 10ns, the acquisition timeis 350ns, which is 2.5 times of the current display time on the entire screen.
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Or, if the memory depth is 280K (fixed value), the sampling rate is 2GSa/s, and the horizontal time base is 1us, the

acquisition timeis 140us, which is 10 times of the current display time on the entire screen.
For asingle channel in achannel pair, the maximum sampling rate of the Smart Series oscilloscope is 2GSa/s.

If any two channels are opened, the sampling rate of the two channels will halved. For example, when CH1 and

CH2 are opened, the sampling rates of CH1 and CH2 are both 1GSa/s.

11.5 Segmented Memory

Segmented memory is to divide the oscilloscope memory into segments, and each trigger waveform uses one of
them. Different memory depths will result in different number of segments. Each waveform in the trigger storage
has atime label. The stored waveform can be played back and viewed in asingle frame, or can be fitted to the

overall view.

It is mainly used for the acquisition, viewing and analysis of signals with longer intervals and higher frequencies.
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Figure 11-10 Segmented memory settings
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11.5.1 Segment number setting

Open the main menu, tap "Sampling”, and select the " Segmented memory" option in the secondary menu to set up

segmented memory.

The number of segments can be set at different storage depths. The number of segments is based on the storage
depth of the oscilloscope. When the record length is set to "Auto”, the number of segments can be set freely

between 1 and the maximum number of segments. The maximum number of segmentsin STO2000 is 10000.

When the record length is selected, the maximum number of segments allowed for different record lengthsis
different. When switching the record length, if the number of segments set is greater than the maximum number of
segments allowed under this record length, the number of segments will be automatically changed to the maximum

number of segments allowed.

The "Maximum" option in the selection of the number of segments, when the storage depth is auto, it means 10000.
When the storage depth is manually selected, the number of segments represented will change with the selected

storage depth.
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E.Q:

For STO2032 model oscilloscope, when the record length is auto, the number of segments can be set to 1-10000,
then choose to set the number of segments to 1000; then manually change the record length to 2.8M/1.4M, at this
time the record length is 2.8M/1.4M In the case of, the maximum number of segments allowed is 249, so the
number of segments for segmented memory will be automatically set to 249, and the user can a'so modify the

number of segments required between 1-249.

11.5.2 Acquire Waveform

There are two collection methods, conventional collection and single collection.

Routine acquisition, including automatic and normal, each acquired waveform is displayed on the screen in time,

occupying one of the segments, and after all segments are used up, it is stored in aloop.

Single acquisition, no display during the acquisition process, display only after the acquisition is stopped; one
acquisition, fill all segments, and stop the acquisition after the acquisition (all segments are filled); during the

acquisition process, you can press the "stop” button , Stop collection.
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Note: In segmented memory, it is recommended to set the trigger mode to normal to store more effective signals.

The current segment/total allowable segment number during the acquisition processis displayed in the upper left

corner of the waveform area.

“,Jll S00us

Figure 11-11 Segmented memory waveform acquisition
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11.5.3 Display and View

Divided into single frame display and fitting display.

Single frame display isto display each segment of the waveform on the screen individually in turn. During regular
acquisition, each frame of waveform will be displayed in the normal display mode. In asingle acquisition, only the
last frame of waveform acquired is displayed. In the stopped state, you can view the stored segments frame by
frame, the previous frame/next frame, locate to a certain frame, you can play in sequence, in reverse, and you can

change the playback rate.
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Figure 11-12 Single frame view of segmented storage
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Fitting display is to superimpose the waveforms of a certain range selected and display them on the screen. The
start frame and end frame of the fitting display can be set. Usually the last frame of the waveform can be fitted and
displayed on the screen to check whether there is an abnormality, and then locate the abnormality by changing the

start frame and the end frame after finding an abnormality.
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Figure 11-13 Segmented storage fitting view
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In both single frame display and fitting display, you can change the gear and position of the waveform, use zoom,

etc.

The navigation bar and the menu are mutually exclusive. When the menu is opened, the navigation bar disappears.

If necessary, it can be opened in the shortcut menu at the bottom.

To save waveforms in segmented memory, please refer to Chapter 8 "8.3 Waveform Storage'”.

For segmented memory measurement, please refer to Chapter 7 " 7.1 Automatic M easurement”.

Segmented memory review does not support bus decoding temporarily.

11.5.4 Example of Segmented Storage

The signal is connected to channel 1, amplitude 2V pp, no offset, duration 200ns, interval 2ms.

Set the vertical scale of the oscilloscope to 500mV, the horizontal scale to 1us, the rising edge trigger, the trigger

level to 500mV, and the trigger mode to normal, and then set the segmented storage:

1) Open the main menu, sample, segment storage;
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2) Set the number of segments to 100;

3) Set the display modeto fit;

4) Set the number of fitting segmentsto 1-100;
5) Turn on segmented storage;

6) Select single sequence.

228



Chapter 11 Sampling System

T8N WAIT

Mearmal

A Fie W ik _|-|L|-|_ SNdus _l_l_ E:'n — | |

Save Curgar CuEsar

Figure 11-14 Single sequence segmented storage
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Thereis no waveform display on the screen during the sampling process. After the sampling is completed, al the

waveformsin the 1-100 segments are fitted and displayed on the screen.
After observation, close the fitting display:

1) Click the play button to start playing frame by frame;

2) Slidetheindicator bar backward to play in reverse order;

3) Long press the play button to change the play rate;

4) Short press the play button to stop playing.
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Figure 11-15 View after segment collection is completed
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Chapter 12 Serial Bus Trigger and Decode (Optional)

This chapter contains the detailed information of serial bus decoding. You are recommended to read this chapter

carefully to understand the setting and operation of Smart bus trigger and decode.
This chapter mainly include the below contents:

® UART (RS232/R3A22/RA85) bus trigger and decode

® LIN bustrigger and decode

® CAN bustrigger and decode

® SPI bustrigger and decode

® |2C bustrigger and decode

® ARINC429 bustrigger and decode

® 1553B bustrigger and decode
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Press @ in the lower right corner to switch to decode channels ' *" ' ** [[tap ' "' or '** ' to enable decoding,
open bus configuration menu, select bus type, there are seven bus types. UART (RS232/R$422/RS485), LIN, CAN,

SPI, 12C, ARINC429, 1553B, wherechannels -~ and "' can be used for decoding simultaneously. Open the
trigger setting menu, choose an appropriate trigger type, the corresponding bus trigger type and trigger mode can

be set when the bus trigger is selected, and the serial busis displayed in graphic form.

In the serial bus decode mode, if it is screen rolling in other modes, the time base is automatically adjusted to 1ms
when switching to seria decode (the maximum time base supported by the seria decode mode is 100ms); in Zoom
mode, the enlarged signal can be decoded and displayed. The normal display window supports a maximum time
base of 100ms. When decoding is enabled, clicking“AUTO” will set the trigger type to be the same as the decode

channel bustype. The bus type selection menu is shown in Figure 12-1.:
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Figure 12-1 Bus Type Selection Menu

Open the pull-up menu and tap ! key to open or close the text mode, as shown in Figure 12-2.
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Figure 12-2 Bus Decode Text Mode

Description:
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Two decode channels S1& S2 in the text interface must be configured identically to be opened, and each channel is

displayed in chronological order with different colors;

S1/S2/S1& S2 are the channel configuration bus information, and X knob is rotated or the label is switched to

change the bus channel;

Clicking save during the text acquisition process can save all currently acquired data. If the date volume is too

large, “wait” will be displayed, and the save success prompt will be displayed.

Oscilloscope can be used as a USB storage device to view saved filesona computer, as shown in Figure 12-3:
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- " ~Erall e [T S P

Figure 12-3 Bus Text Storage Files

12.1 UART (RS232/R3A22/R485) Bus Trigger and Decode

For correctly decoding UART(RS232/R$422/R$485) bus data and making trigger stable, the bus configuration,

trigger mode setting and trigger level need to be adjusted.
® Busconfiguration
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Tap' *' ' or ' | to open the bus configuration menu, as shown in Figure 12-4. The RX channel must be

chosen and the following parameters must be set according to measured signals:

Idle Level — Choose Idle Low or Idle High to match the idle state of measured equipment. For RS232, Idle

Low may be chosen.

Note: RS232 industry standard uses “negative logic”, namely high level islogic “0” and low level islogic
“1”.

Parity Bit— Choose odd, even or none depending on measured equipment.

Word Length — Set the number of bitsin UART word to match measured equipment (5-9 bits available).
Baud Rate — Choose the baud rate that matches signal in measured equipment.

The baud rate can be set within the range from 1.2Kb/S to 8.000Mb/S.

Bus Display — Choosehexadecimal, binary or ASCII code display.
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Figure 12-4 UART Bus Configuration Menu
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When word is displayed in ASCII, 7-bit ASCII format is used. Valid ASCII characters are between 0x00 and
Ox7F. To display in ASCII, at least 7 bits in the “Bus Configuration” must be chosen. If ASCII is chosen and the

data exceeds Ox7F, the data will be displayed in hexadecimal.

Click the baud rate setting box to open the baud rate selection column. If Custom is chosen, click to pop up the
virtual soft keyboard, select the bit to be modified, enter value, and click “Enter” on the virtual soft keyboard to
compl ete setting. The baud rate can be set from 1.2Kb/S to 8.000Mb/S. The virtual soft keyboard is shown in

Figure 12-5:
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4. Hali'a
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Figure 12-5 Baud Rate Default Setting

Note: When there is parity bit, the data word length indicates the total length of data bit plus parity bit. When

there is no parity bit, the data word length is considered to be the length of data bit. For example, if the data
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word length is 8bit, when there is no parity bit, it means that the total length of data bitsis 8bit;when thereis

parity bit, it means that the total length of databitsis 7bit, and there is parity bit of 1 bit.

® Trigger mode

Open the trigger configuration menu and select the appropriate trigger type; when choosing UART bus trigger,

the trigger type, trigger relationship and trigger data need to be set, as shown in Figure 12-6:

Figure 12-6 Trigger Setting Menu

After selecting the trigger data, use the pop-up virtual keyboard to modify it, enter the value, and click “Enter”

on the virtual soft keyboard to complete the setting.
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UART trigger configuration menu description:

a)

b)

d)

Start bit — trigger at the start bit of the measured signal;

Stop bit — trigger at the stop bit of the measured signal, no matter the measured signal uses 1, 1.5, or 2

stop bits or not, the trigger will occur at the first stop bit.

[data] — Trigger at the specified data bit, when measured signal data bits are effective as 5 to 8bits, select
[data], and select the trigger relationship as’="“">““<““£”, then select “Trigger Data”, press data on the

touch screen, and use the pop-up virtual keyboard to modify;

[0:data] — the measured signal data bitsis 9bits (the 9th bit is parity bit). Only when the Sth bit is 0, then

trigger. Thetrigger relationship, trigger data configuration are the same as those of [data] trigger;

[1.data] — the measured signal data bitsis 9bits (the 9th bit is parity bit). Only when the 9th bit is 1, then

trigger. The trigger relationship, trigger data configuration are the same as those of [data] trigger;
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f) [x:data] — the measured signal data bitsis 9bits (the 9th bit is parity bit). No matter what the value of the
oth bit is, trigger at the designated data bit. The trigger relationship, trigger data configuration are the same

as those of [data] trigger;
g) Parity error — valid when there is parity check at parity bit, trigger while parity error.
UARTserial decode

The measured signal word length is 8bit; parity bit, none; baud rate, 19.2kb/s, hexadecimal; trigger mode as

data bit:55; follow the steps as below:
(1) Tap S1 to open the decode channel, and click S1 again to open the bus configuration menu;

(2) Select the bustype as “UART?, click “Ch1”, “Idle High”, “Parity None”, “8hit™, “19.20kb/s”, display

“hexadecimal”, then close menu;
(3) Open the trigger mode setting menu, click “Data’, enter 55 manually, and press “enter” to confirm;

(4) Adjusting the threshold level according to the amplitude level of signal may make the signal to be stably

triggered. The UART trigger graphic interface is shown in Figure 12-8:
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Method 1: Click configuration information to open the decode channel threshold level adjustment

box, and drag the adjustment box upward and downward to adjust the threshold level.

=- Threshold level adjustment box

A e me— g A e a

—==- Click here to open

A Fne (W | Quick NN soous [T @ — ||

Save Cursor  Cursor

Figure 12-7 UART Decode Level Adjustment
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Method 2: Brighten , turn the “Level” knob to adjust the threshold level, and press QO to

switch the trigger source.
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Figure 12-8 UART Graphic Interface

UART graphic interface description:
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(1) Trigger position
(2) Trigger type
(3) Threshold level
(4) Configuration information
(5) Decode the data packet, detailed as follows
(6) Decode data and the corresponding waveform area
(7) Signa source Chl
UART decode data packet description:
(1) Decode data packet displays real-time data about the bus activities;
(2) Decode datadisplays as hexadecimal system in white;

(3) When the word length is 5-8 hits, the decode data displays as two bits of hexadecimal; when the word

length is 9 bits, the decode data displays as 3 bits of hexadecimal, and the 9th bit displays at the left side;
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(4) When thereiserror in decode data, if the error is at stop bit, the datadisplaysin yellow, if it is parity error,

datadisplaysin red;

(5 When “?’ appears, the time base needs to be adjusted to view decode results.
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Figure 12-9 UART Text Interface
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UART text interface description, see Figurel2-9:
(1) S1/S2/S1&S2 ischannel configuration bus information.
(2) Areafor decode data

(3) ASCII code corresponding to the text data (when the data format is 9 bits and there is no parity bit, ASCII

code corresponds to lower 8 bits of data on the left side).

(4) Counter: Caculates the total number of frames and the percentage of ERR (parity error and stop bit error)

frames.
(5) Clear: Clear the counter data.
(6) Roller bar.

In the decode data area, the stop bit error data is displayed in yellow, and the decode error datais displayed in
red;
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12.2 LIN BusTrigger and Decode

For correctly decoding LIN bus data and making trigger stable, the bus configuration, trigger mode set and trigger
level need to be adjusted.

® Busconfiguration

Press | | or '.”" | to open the bus configuration menu, and the following need to be set according to

measured signal:
Source — Select the signal source of decode.

Idle Level - high and low. Select whether to display high active or low active after the signal start bit of

measured equipment.
Baud Rate — Select the baud rate that matches the signal being measured, and it can be customized.

The setting method is the same as that of UART, and will not be repeated here. As shown in Figure 12-10:
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2.4khrs

g Dty

Figure 12-10 LIN Bus Configuration Menu
® Trigger mode

Open the trigger configuration menu and select the appropriate trigger type. When the LIN bustrigger is

selected, the trigger mode includes: synchronous rising edge, frame ID, D+ data. See Figure 12-11:
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Figure 12-11 LIN Trigger Mode Configuration Menu

a) Synchronous rising edge — When the “Sync Interval™ of LIN bus ends, the rising edge triggers.

b) FramelD — Triggered when aframe with an ID equal to the set value is detected. Select “Frame ID”,

click data on the touch screen, and use the pop-up virtua keyboard to modify it.

c) |ID + data—triggered when aframe with ID and data equal to the set value is detected. After selecting

“Frame ID and Data”, click ID or data, and set them.
LINserial decode

Chl is connected to measured signal. Theidle level is high and the baud rate is 19.2 kb/s. The trigger modeis

synchronous rising edge. Please follow these steps:
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(1)
(2)
3)

(4)

Tap S1 to open the decode channel, and click again to open the bus configuration menu;
Select the bustype as “LIN”, click “Ch1”, “Idle High”, “19.20kb/s”, and then close the menu;

Open the trigger mode configuration menu and click “Sync-Rising”;

Click . configuration information to open the decode channel threshold level adjustment box, and drag
the adjustment box upward and downward to adjust the threshold level; adjust the threshold level
according to the signal amplitude level to make the signal stably triggered. The LIN trigger graphic

interface is shown in Figure 12-12:
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Figure 12-12 LIN Graphic Interface
L IN decode data packet description:
(1) Decode data packet displays rea-time data about the bus activities.

(2) Decode data displays as hexadecimal system.
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(3) “FramelID” displaysin yellow,“Data” displaysin white, and “Parity sum” displaysin green. If the parity

sum has error, it isdisplayed in red “E”.

(4) When “?’ appears, the time base needs to be adjusted to view decode results.
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Figure 12-13 LIN Text Interface

LIN text interface description,as snown in Figure 12-13:
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(1) “Ch”: buschanndl.

(2) “Time”: Timeintervals between the last frames to current frames.

(3) “ID”: Frame|D value.

(4) “Data’: Frame data.

(5) “Parity sum”: Frame parity sum, the sum of parity error displaysin red.
(6) “Trigger”: “Yes’ means the frame reaches trigger condition.

(7) “Clear”: Clear counter data.
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12.3 CAN Bus Trigger and Decode

For correctly decoding CAN bus data and making trigger stable, the bus configuration, trigger mode set and trigger

level need to be adjusted.
® Busconfiguration

Tap ' ' or """ | toopen the bus configuration menu, the signal source needs to be set, and the signal type

and baud rate are set according to measured signal; the setting method is the same as that of UART and will not

be repeated here. See Figure 12-14:
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Figure 12-14 CAN Bus Configuration Menu
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Open the trigger configuration menu and select the appropriate trigger type; when S1 CAN bustrigger is

selected, as shown in Figure 12-15:

Figure 12-15 CAN Trigger Mode Configuration Menu

Trigger mode sel ection menu description:
a) Frame start — trigger at the start of the frame;

b) Remote frame ID — setting the ID matches the remote frame trigger. After selecting the “Remote Frame

ID”, and then set the ID value at the bottom of the trigger data area

Operation description: Press the numbers on the touch screen and use the virtual keyboard to set;
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C)

d)

f)
9)
h)

)

Dataframed ID — trigger on data frame that matches set ID. Data frame ID configuration modeisthe

same as the remote data frame ID configuration;

Remote frame/data frame I|D — trigger on remote frame or data frame that matches set ID. Remote

frame/data frame ID configuration is the same as the remote data frame ID configuration;

Dataframe ID and data ID — trigger on data frame that matches set ID and data. The configuration

method is the same as the remote frame ID configuration;

Error frame — trigger on CAN error frame;

All errors — trigger when thereis any error in format or activity;
Ack error — trigger on recessive (high) Ack position;

Overload frame — trigger on CAN overload frame.

® CANserial decode
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Chl is connected tomeasured signal. Theidlelevel is high and the baud rate is IMb/s;the Trigger mode is the

frame start. Please follow these steps:
(1) Tap Sl to open the decode channel, and click S1 again to open the bus configuration menu;

(2) Select the bustype as “CAN”, and then click “Ch1”, “Idle High” and “1Mb/s”. After setting, click the

blank areato close the menu;
(3) Open thetrigger mode configuration menu and click “F.Start”;

(4) Adjust the threshold level according to the signal amplitude; the CAN trigger graphic interface is shownin
Figure 12-16:
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Figure 12-16 CAN Graphic Interface

CAN decode data packet description:
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(1) Decode data packet displays real-time data about the bus activities.
(2) Decode datadisplays as hexadecimal system.

(3) “Frame ID” displays in yellow, “Data” displays in white, and “DLC” and “ CRC” codes display in green.

If there is frame error, it 1s displayed in red “E”.

(4) When “?” appears, the time base needs to be adjusted to view decode results, and“!”indicates that the bus
waveform corresponding to the decode data packet is incomplete and the data cannot be displayed

correctly.
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Figure 12-17 CAN Text Interface

CAN text interface description,as shown in Figure 12-17:
() “Ch”: buschannel.
(2) “Time”: Timeintervals between the last frames to current frames.

(3) “ID”:CAN frame ID vaue displayed in hexadecimal, maximum 29 bits.
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(4)

(5)
(6)
(7)
(8)
(9)

“Type”: Frame type, “SFF” standard data frame, “SRF” standard remote frame, “EFF” extended data

frame, “ERF” extended remote frame.

“DLC”: Number of data bytes sent by this frame. This value can be ignored for remote frames.
“Data”: Frame data.

“CRC”: Frame CRC check code.

“Error”: Response error, bit stuffing error, format error, CRC error.

“Trigger”: “Yes means the frame reaches trigger condition.

(10) “Statistics™: counts the number of occurrences of frame type, datalength, status, etc., and the percentage.

12.4 SPIBus Trigger and Decode

For correctly decoding SPI bus data and making trigger stable, the bus configuration, trigger mode set and trigger

level need to be adjusted.

® Busconfiguration
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Tap ' ' or |.”° | toopen the bus configuration menu, the following need to be set:

Clock source, data source, chip select signal, and dataword length, as shown in Figure 12-18:
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Figure 12-18 SPI Bus Configuration Menu

® Trigger mode
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Open the trigger configuration menu and select the appropriate trigger type; when selecting the SPI bus trigger,
as shown in Figure 12-19:

Figure 12-19 SPI Trigger Mode Configuration Menu

The operation method is the same as CAN frame ID to be matched in the configuration, and will not be

repeated here.

Note: According to the data byte length set by bus decode, the value of the relevant bit within the byte length is

set. Trigger when the corresponding bit on data bus matches the set value.
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® SPI serial bus

The measured signal channel Ch1l is connected to CLK, Ch2 channel is connected to DATA, the busidle stateis
high, the clock rising edge is sampled; the data word length is 4 bits; the CS chip select is off; the trigger mode

matches the “Data” at 0001, please follow the steps below:
(1) Tap Sl to open the decode channel, and click S1 again to open the bus configuration menu;

(2) Select the bus type as “SPI”, click clock as “Ch1” rising edge, the data is “Ch2” high level, and the data

word length is “4bit”;

(3) Open thetrigger setting menu, click data on the touch screen, and use the virtual soft keyboard to set the

data to be matched as “0001’;

(4) Adjust the threshold levels of two channels according to signal amplitude; the SPI trigger graphic interface

is shown in Figure 12-20:
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Figure 12-20 SPI Graphic Interface

SPI decode data packet description:
(1) Decode data packet displays rea-time data about the bus activities.

(2) Decode data displays as hexadecimal system.
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(3) Datadisplaysin white.

(4) When “?’ appears, the time base needs to be adjusted to view decode results.

Figure 12-21 SPI Text Interface

SPI text interface description,as shown in Figure 12-21:
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(1) “Ch”: bus channel.
(2) “Time”: Timeintervals between the last frames to current frames.

(3) “Data”: According to the data word length setting, the decode data is displayed. For example, if the data
word length is 8hit, only one byte displays in the data column; if the data word length is 16bit, 2 bytes
display in the data column; if the data word length is 24bit, 3 bytes display; and if the dataword length is
32bit, 4 bytes display.

(4) “Trigger’:“Yes’means the frame reaches trigger condition.

Note: “One frame” is measured by the set “data word length” and can meet 1 data bit code stream.
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12.512CBus Trigger and Decode

For correctly decoding 12C bus data and making trigger stable, the bus configuration, trigger mode set and trigger
level need to be adjusted.

® Busconfiguration

Tap' *' | or ' " | to open the bus configuration menu, Bus configuration includes the serial clock (SCL) and

the serial data (SDA) corresponding to the channel settings. See Figure 12-22:
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Figure 12-22 12C Bus Configuration Menu
Notes: When SCL or SDA channel is set, the system will automatically set other channels.

® Trigger mode
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Open the trigger configuration menu and select the appropriate trigger type. When the 12C bus trigger is

selected, click the trigger type and relationship on the screen, as shown in Figure 12-23:

Figure 12-23 |2CTrigger Mode Configuration Menu

Trigger mode menu description:

a)
b)
C)

d)

Start condition — trigger when SCL is high and SDA has afalling edge (includes restart).

Stop condition — trigger when SCL is high and SDA has arising edge.
Ack Loss— Trigger when the bus Ack bit is high.

Restart — triggered when a new start condition occurs before the stop condition.
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f)

9)

h)

Address no ack — trigger when the ack bit in the set addressfield isinvalid (ignoring W/R bit), select

“Address” in the trigger data, and use the pop-up virtual soft keyboard to modify it.

Frame Type 1 - Start + Address 7 + Read/Write + Acknowledge + Data; if all bitsin the frame type match,

trigger on read/write frames in 7-bit addressing mode on the 17th clock edge.

Frame type 1 operation method: Select values after the address/data, click values after the address/data on

the touch screen, and modify them on the pop-up virtual soft keyboard.

Frame type 2 — Start + Address 7 + Read/Write + Acknowledge + Data 1 + Acknowledge + Data 2;
trigger on read/write frames in 7-bit addressing mode on the 26th clock edge if al bitsin the frame type
match. The operation method of configuring frame type 2 is the same as frame type 1, and will not be

repeated here.

EEPROM dataread - When the read operation which contains1010xxx control byte of the EEPROM
appears on the bus and the Ack bit is correct, then the read data can be captured. If the captured data and

the set data match the set relationship condition, trigger on the clock edge of Ackbit after the data byte.
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After selecting “EEPROM Data Read”, click the relationship by “=" « > “<* « 2 and the sefting method

IS the same as the address field.
1) 10-bit write frame - Trigger on 10-bit write frame on the 26th clock edgeif all bits in the pattern match.
Trigger modeis start condition, SCL connect to Ch2, SDA connect to Chl, follow these steps as bel ow:
(1) Tap Sl to open the decode channel, and click S1 again to open the bus configuration menu;
(2) Select the bustype as “12C”, open the bus setting menu, and select the clock SCL as Ch2 channdl;
(3) Open thetrigger mode configuration menu and click “Start Condition” on the touch screen.

(4) Setthethreshold level of two channels according to signal amplitude; 12C trigger graphic interface is

shown in Figure 12-24:
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Figure 12-24 |2C Graphic Interface
|2C decode data packet description:

(1) Decode data packet displays real-time data about the bus activities.
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(2) Decode data displays as hexadecimal system.

(3) Address content display: Read address displays in green, write address displays in yellow, and data displays
in white. “W” denotes write operation, “R” denotes read operation, “D” denotes decode data, and “~A”

denotes no Ack hit.

(4) When “?” appears, the time base needs to be adjusted to view decode results.
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Figure 12-25 12C Text Interface
| 2C text interface description, as shown in Figure 12-25:
(1) “Ch”: buschanndl.

(2) “Time”: intervals between the last read/write operations to current read/write operations
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(3) “Address’:in address bar, “R” means the read operation, and “W” means write operation
(4) “Data’.data sent by one read and write operation isin the data bar.

(5) “Ack”:in Ack bar, “X” means Ack bit lost.

(6) “Trigger”: “Yes’ means reach trigger condition.

(7) “Restart”: “Yes” means reach restart condition.

12.6 ARINC429Bus Trigger and Decode

For correctly decoding ARINC429 bus data and making trigger stable, the bus configuration, trigger mode set and
trigger level need to be adjusted.

® Busconfiguration
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Tap ' ' or .”° | toopen the bus configuration menu, the following needs to be set:

Data Source — Select channel for ARINC 429 signal.
Word format — Select ARINC 429 decode mode.

Bus Display — Set the format for ARINC 429 decode data.
Baud Rate — Set the speed of ARINC 429 signal.

As shown in Figure 12-26:
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Figure 12-26 ARINC429 Bus Configuration Menu
® Trigger mode

Open the trigger configuration menu and select the appropriate trigger type; when the ARINC429 bus trigger is

selected, click the trigger type and relationship on the screen, as shown in Figure 12-27:
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Figure 12-27 ARINC429 Trigger Mode Configuration Menu

If LABEL, SDI (source identifier), DATA or SSM (symbol/status mark) trigger are used, after selecting trigger
mode, use the pop-up virtual keyboard to modify it, enter the value, and click “Enter” on the virtual soft

keyboard to complete the setting.

Trigger configuration menu description:
a) Word start: Trigger at the word start.
b) Word stop: Trigger at the word stop.

c) LABEL: Labd, triggered when the specified tag value occurs.
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d)
€)
f)
9)
h)
)
)

K)

SDI: Source identifier, triggered on the specified source terminal.

DATA: Trigger on the specified data.

SSM: Symbol/status mark, triggered on the specified symbol status matrix.
LABEL+SDI: Trigger on the specified label and the specified source terminal.

LABEL+DATA: Trigger on the specified label and the specified data.

LABEL+SSM: Trigger on the specified label and the specified symbol status matrix.

Word Error - Triggered when aword error occurs.

Word gap error: Triggered when agap error occurs.

Verification error: Triggered when a verification error occurs.
All errors: Triggered when any of the above errors occur.

All O bits: Triggered when any bit with the value of zero occurs.

All 1 bit -: Triggered when any bit with the value of 1 appears.
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ARINC 429 serial decode

The measured signal sourceis CH1, the decode format is LABEL+DATA, the display isin hexadecimal, the

baud rate is 12.5kb/s, and the trigger mode is LABEL, operate as follows:
(1) Tap Sl to open the decode channel, and click S1 again to open the bus configuration menu;

Select bustype “429”, source as “CH1”, decode format as “LABEL+DATA”, display in “hexadecimal”,
baud rate as 12.5kb/s.

(2) Open thetrigger setting menu, select the trigger type as bus trigger, S1-ARINCA429, the trigger modeis

LABEL, and enter LABEL as “106” on virtual keyboard.

Adjust High trigger threshold level and Low trigger threshold level according to signal amplitude; and
ARINC429 trigger graphic interface is shown in Figure 12-28:
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Figure 12-28 ARINC429 Graphic Interface

ARINC429decode data packet description:

(1) Datapacket, atotal of 32bits, the dataformat is 8~1 (Iabel bit, high bit first) +9~10(SD) +11~29 (data bit,
low bit first) +30~31 (symbol status bit) +32 (parity bit)
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(2) Label (8hits) - Displayed in octal: yellow
(3) SDI (2bits) - Displayed in binary: blue
(4) Data(19hits) - Displayed in selected numeration system: white, or red if thereis parity error

(5 SSM (2bits) - Displayed in binary: green

Figure 12-29 ARINC429 Text Interface
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ARINCA429 text interface description, as shown in Figure 12-29:

(1)
(2)
3)
(4)
(5)
(6)
(7)
(8)

“Ch”: bus channdl.
“Time”: intervals between the last read/write operations to current read/write operations

“LABLE”:label, information identifier, displayed in octal.

“SDI”":sourcef/target identifier, displayed in binary (displays XX if not identified separately).

“Data’:content of the transmitted information, displayed in the selected numeration system.

“SSM”: symbol/status matrix, displayed in binary (displays XX if not identified separately).

“Error”.displays the frame error type (parity error Par, frame error Frm).

“Trigger”: “Yes” means reach trigger condition.
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12.7 1553B Bus Trigger and Decode

For correctly decoding 1553B bus data and making trigger stable, the bus configuration, trigger mode set and

trigger level need to be adjusted.

® Busconfiguration

Tap ' *' ‘or " | to open the bus configuration menu, the data source and display hexadecimal need to be set,
as shown in Figure 12-30:
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Figure 12-30 1553B Bus Configuration Menu

® Trigger mode

Open the trigger configuration menu and select the appropriate trigger type. When the trigger typeis 1553B bus

trigger, click the trigger type on the screen, as shown in Figure 12-31.:
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Figure 12-31 1553B Trigger Mode Configuration Menu

Trigger configuration menu description:

a) Command/status word sync header: Triggered at the beginning of the command/status word (at the end of

valid C/S sync pulse).
b) Dataword sync header: Triggered at the beginning of dataword (at the end of valid data sync pulse).
c) Command/status word: Triggered when the specified command/status word is detected.

d) Remotetermina address. Triggered when RTA of command/status word matches the specified value.
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e) If you select this option, RTA softkey will be available, allowing you to select the hexadecimal remote
terminal address value to be triggered on it. If you select OxXX (irrelevant), oscilloscope will trigger on

any RTA.
f)  Manchester coding error: Triggered when a Manchester coding error is detected.
g) Dataword: Triggered when the specified dataword is detected.
h)  Odd parity error: Triggered when the odd parity bit isincorrect for datain the word.
1) All errors: Triggered when an error is detected.
® 1553Bserial decode

The measured signal sourceis CH1, the bus display is hexadecimal, the baud rate is 12.5kb/s, and the trigger

mode is the command/status word sync header, and operate as follows:
(1) Tap Sl to open the decode channel, and click S1 again to open the bus configuration menu;

(2) Select the bus type as “1553B”, source as “CH1°, and display in “hexadecimal”.
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(3) Open thetrigger setting menu, select the trigger type as bus trigger, 1553B, and trigger mode as

“command/status word sync header”.

Channél threshold level is adjusted according to signal amplitude. 1553B trigger graphic interface is shown in
Figure 12-32:

Figure 12-32 1553B Graphic Interface
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1553Bdecode data packet description:
(1) Remote terminal address (5-bit data): blue
(2) Thevalue of remaining 11 bits of the command/status word: yellow
(3) Decoded data: white

(4) If the command/status or data word has a parity error, its decoded text is displayed in red instead of green

or white.

(5 The sync error is displayed together with the word “SYNC”.
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Figure 12-33 1553B Text Interface
1553B text interface description, as shown in Figure 12-33:
(1) “Ch”: buschanndl.

(2) “Time”: intervals between the last read/write operations to current read/write operations.
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3)
(4)

(5)
(6)
(7)

“Type”: frame type (dataframe DATA, command/status frame C/S, othersN/A).

“RAdr”: remote terminal address, displayed in the selected numeration system (N/A for no content
display).
“Data”: content of the transmitted information, displayed in the selected numeration system.

“Trigger”: “Yes” means reach trigger condition.

“Error”: displays the frame error type (parity error Par, Manchester coding error M-ch).
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Chapter 13 Homepage Functions

This chapter contains the functions of the oscilloscope homepage and describes the functions of all icons on the
homepage and settings. You are recommended to read this chapter carefully to understand the homepage functions

of the Smart series oscilloscope.

® Oscilloscope ® Gdley

® App Store ® Calendar

® Settings @ Electronic Tools
® File manager ® Clock

® Calculator ® Power Off

® Browser ® Power Off Lock
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The following figure shows the contents of the oscilloscope home page. Slide left or right to display the remaining

applications. See Figure 13-1.

171:4/

Wed, November 27

B ® & B8

Oscilloscope AppMarket Settings Browser

Figure 13-1 Homepage Interface
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13.1 Oscilloscope (see Chapters 2~12)

13.2 App Market

Tap the app market icon on the homepage to go to the app market interface, as shown in Figure 13-2. App market

content includes net, local, udisk, and about.

I' (T i St ﬁ::.l'.iﬂr:',:-'r,lpr “
e LT
= ™ (Y]

Figure 13-2 App Market
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Networ k
Tap “net” to open the application list.

Tap app icon to view details such as version number of the current app and app description, and tap the green open

option below to open or install the current app.
Tap the green option on the right of the app list to open and install the app.
L ocal

Apps that have been downloaded and installed are displayed locally. When there is no downloaded application

installation package file locally, the interface will display “There are no available apk files in the local directory”.
U-disk
The U disk interface will display applications that can be opened in the USB disk.

If the USB disk is not plugged, the interface displays “U-disk not inserted”.
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After USB disk has been plugged, if there are no apk filesin the USB device for install ation,the interface displays

“There are no available APK filesin the U-disk directory”.
About

In “About” interface, the machine model, bandwidth, serial number, version info, delivery date and information

about installed options can be viewed.Open the virtual keyboard and enter the license to install the corresponding

options.
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Machine Mode Bardww i 0
Sarnal Nember, Versign Info1.7.0.6

Dolivery Dale

Licence Irstall

Figure 13-3 About Interface

The options that can be installed include: UART, LIN, SPI, CAN, 12C, 1553B, 429 and other serial bus decode

(refer to Chapter 12 Serial Bus Trigger and Decode), frequency meter, auto range, high/low pass and so on.
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13.3 Settings

Tap settings on Homepage to enter the System Settings interface. Settings on the settings interface include Wi-Fi,

ethernet, portable hotspot, display, HDMI, sound& notification, storage, apps, language & input, date & time, and
About, as shown in Figure 13-4.

Figure 13-4 System Setting Interface
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WLAN connection

Tap Wi-Fi icon to enter the WLAN settings interface, as shown in Figure 13-5.

"] Shiva passswind

A apbions

Figure 13-5 WLAN Connection Setting
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Tap on/off bar to turn the WLAN function on. Oscilloscope can automatically scan the surrounding wireless

networks and display their names by list.

Tap the wireless network to be connected and the password input box will pop up. After entering password using

the virtual keyboard, tap Enter to connect oscilloscope to the wireless network.

Click the button in the upper right corner to add network, refresh the current network and make advanced settings

for WIFI.
Networ k Connection

Oscilloscope has LAN port and can be connected to the ethernet via wired connection. After setting up the LAN
connection, upgrade online through the ethernet; access filesin oscilloscope through FTP; access the oscilloscope

Web interface and the official website of Micsig.

Turn on the ethernet connection and tap the ethernet configuration to configure the ethernet, as shown in Figure

13-6.

Automatic configuration
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| P acquisition mode chooses “DHCP”. Oscilloscope automatically obtains | P address, network prefix length, DNS

address, and gateway address, and clicks Save.
Manual configuration

| P acquisition mode chooses “Static IP”. Click |P address input box to pop up the virtual keyboard, manually enter

| P address, network prefix length, DNS address and gateway address, and click Save.
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Configure Ethernet device
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Figure 13-6 Network Connection Settings
Auto configuration

IP acquisition mode chooses “DHCP”. Oscilloscope automatically obtains IP address, network prefix length, DNS

address, and gateway address.
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Manual configuration
The steps for network setting are:

1) SetthelPaddress. IP should be set on the same network segment as the current network and cannot be

duplicate.
2) Set the network prefix length, which is generally default and does not need to be set manually.
3) Set the DNS address to be the same as the routing gateway of the current network.
4) Set the gateway address to be the same as the routing gateway of the current network.
Portable WL AN hotspot
Tap More->Portable Hotspot to enter the portable hotspot settings interface.

Tap the “Portable Wi-Fihotspot” bar to open the hotspot. Click “Set up Wi-Fihotspot” to enter the network name
and password using the virtual keyboard, as shown in Figure 13-7. Other equipment can share oscilloscope files by

linking oscilloscope hotspots (portable hotspot default IPis; 192.168.43.230).
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Figure 13-7 Portable WLAN Hotspot Setting
Display
Tap display icons to set the oscilloscope brightness level, wall paper, font size and cast screen.

Brightness level: The progress bar can be dragged to set the brightness of the screen display.
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Wallpaper: Set the screen wallpaper.

Castscreen: If the oscilloscope is connected to the same network with projection devices (such as projector with
related functions, TV, etc.) (point-to-point direct connection or WIFI environment),this function can be used to
enable oscilloscope display on projection devices. Tick enable wireless display, and the projection device name
will be displayed in the oscilloscope list.Click the device name displayed on the oscilloscope, and the content on

oscilloscope screen will be displayed on the projection device.
HDMI

Press HDMI and click HDMI resolution to choose the desired resolution from the resol ution option displayed on

the interface.

Alert tone and notification

311



Micsig

Tap the “Alert Tone and Notification” icon and drag the progress bar in the sound section to change the media
volume, alarm volume and notification volume. After clicking the default notification ringtone, drag up and down

to select the ringtone, then click OK.
The notification section allows additional settings for notifications.

Tap Equipment Lock to set whether to display al notifications when the equipment is locked or not to display

notifications at all.

Tap the app notification, go to the app list interface, click the app, and block or prioritize its notifications.
Tap the notification usage right to make additional settings for the notification.

Storage

Tap storage to enter the storage space view interface, then view the total storage capacity, size of available space,
aswell as memory size of applications (application data and media content), pictures, videos, audio (music,
ringtones, podcasts, etc.), download content, cache data, and others.

If USB deviceis not plugged, installed and formatted SD cards under USB device are displayed in gray.
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If USB deviceis plugged,it will display the total storage capacity and available memory size, and can also uninstall

and format SD card.
Application

Go to Settings->App, manage theequipment apps and change settings. You may view application usage
information, change notification or permission settings, or uninstall unnecessary applications, or set default

application.

Download: shows the downloaded app.

Running: displays the equipment memory and application memory usage.

All: displaysthelist of all applications.

L anguage and input method

Tap the language and input method icons to set your system language and input method.

Language: Set the system language and select the language you want to set in the language list.
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Spell Checker: When this function is turned on, it will automatically check for correctness as you type.
Keyboard and input method: Click to change and select the keyboard.

Date and time

Setting system date and time

Automatically determine the date and time: When turned on, the time provided by the network will be used as the

system time. Date and time cannot be set manually after turning this on.
Set date: Set the system date manually.

Set time: Set the system time manually.

Select time zone: Set the time zone manualy.

Use 24-hour system: Ifon, the system time will be 24-hours, and off for 12 hours.

About
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In the “About” interface, view legal information, Android version, kernel version, version number and other
9 9 9 9

information.
13.4 File Manager

File manager app can enable quick access to and management of various files stored on the equipment.
Tap the file manager app icon on the homepage screen to enter the file manager interface.

Recently: shows files that have been opened recently

Category: views files by types, including picture, video, document, waveform, CSV, text waveform, etc.

Local: views the content stored in the oscilloscope by the traditional folder list mode. When USB deviceis plugged,

the content in the USB device can also be accessed through external storage.

To operate files, simply press and hold asingle file to select it. The selected file will show green V. Then, click the
remaining filesto select them. If all files must be selected, tap the full tick option at the bottom of the screen.

When thefiles are ticked, click options at bottom of screen to enable copy, cut, delete, full tick and more
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operations. If a single file is selected, tap “More” to realize the functions of bookmark, compression, details and

rename. You can compress after selecting multiple files.

13.5 Calculator

Tap calculator icon on the homepage to open the calculator app.

Calculator can perform simple addition, subtraction, multiplication and division calculations as well as scientific

calculations.

13.6 Browser

Tap the browser icon on homepage interface to enter the browser interface, and then it can access to the internet if

the network condition is good, as shown in Figure 13-8.
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Figure 13-8 Browser Interface

13.7 Gallery

Tap gallery application on the homepage interface to enter the picture viewing interface, as shown in Figure 13-9.
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Figure 13-9 Picture Viewing Interface

Gallery provides locally stored photos/videos with the functions of picture/video viewing and photo editing.
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In thepictureview interface, pictures and videos can be classified into different categories according to the method

in the upper left corner, and tap them to view pictures or videos.

When viewingpictures, click to display them in full screen. When viewing videos, swipe left and right to select the
video you want to play. Click the triangle play button, and the video will play automatically. Tap the screen to
pause play. Drag the pictures left and right when displaying in full screen to view previous and next pictures. Tap

the back button to exit the full screen display, as shown in Figure 13-10.
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Figure 13-10 Full-Screen Picture Viewing Interface
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When viewing pictures and videos, tap the option at the top right of the screen and click to select items. The
pictures and videos can be selected. Click the recycle bin icon in the upper right corner of the screen to delete

pictures or videos.

After the USB device is connected to oscilloscope, if there are pictures or videos in the USB device, they will be

automatically displayed on the picture viewing interface.

13.8 Calendar

Tap the calendar appicon on the homepage to enter the calendar interface.
New event: Tap plus-sign icon at the top right of the screen to add content, location, time, description, prompt, etc.

Click setting option to enter General Settings page to change calendar view, notifications and prompts

13.9 Electronic Tools

Electronic tools can provide a convenient set of electronic calculation tools.
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Figure 13-11 Electronic Calculation Tool Function

13.10 Clock

Tap time icon on the homepage or tap clock app icon to enter the clock settings screen, as shown in Figure 13-12.
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Alarm clock

Add an alarm: Click “+” button below to add an alarm clock and create settings.

Alarm time: Drag pink dot in the dial to set the hour, and drag again to set the minute.

Repeat: Monday to Sunday available and click calendar icon on the right to enter the calendar for custom selection.
Statutory working day: Changing the alarm clock after opening can automatically skip the national legal holidays.
Alarm ringtone: Select alarm ringtone, support local ringtone, system ringtone, none.

Vibration: If turned on, the alarm will vibrate ether.

Label: Theaarm will be displayed on the screen when it rings.

Switch status: Click the switch behind the alarm to turn it on and off,

Delete alarm: Click the alarm to be deleted in the list and select “delete” at the bottom of the alarm edit page.
World clock

Add region: Click the bottom globe button and select city in the list of cities.
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Control time: Drag the dots in the dial to see the control time of the added city.

Timer

Add timer: Enter the hour, minute and second, click the “hourglass plus” start button to start countdown.
Delete timer: Click “recycle bin” to delete the timer.

Pause: Click the triangle icon to pause timer.

Stopwatch

Start: Click “Triangle” to start timing.

Pause: Click “Double Rectangle” below to pause the stopwatch.

Mark: Click the lower left button to mark it.
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10:44

Thai, Decermbes 12

Figure 13-12 Time Setting
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13.11 Power Off

Click power button @ to enter the power off interface, as shown in Figure 13-13. Power off contains 2 options:

power off, restart.

() Power off

() Restart

Figure 13-13 Power Off Interface
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Power off: Tap O icon to turn off the oscilloscope.
Restart: Tap O icon to restart the oscilloscope.

13.12 L ock Off

Click icon on the homepage to enter the lock off interface, as shown in Figure 13-14. Click “OK” to turn off

the power output. To turn it on again, click the “Zoom” and “@” keys in sequence.
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CANCEL OK

Figure 13-14 Power Off Lock Interface



Chapter 14 Remote Control

Chapter 14 Remote Control

This chapter contains the application of host computer, FTP and SCPI commands, in order to understand remote

control functions of the Smart series oscilloscope, mainly for the Android system.
® Host computer
® Remote control

® FTP
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14.1 Host Computer

To control the instrument using the host computer software, you need to install the NI driver first (when thereis
networ k connection, this may not be installed), then the RemoteDisplay software is downloaded and installed.

This software is only suitable for Micsig STO2000 Series oscill oscopes.

14.1.1 Installation of Host Computer Software

Note: The host computer software only supports Win7 or higher edition operating system. The computer needs to
install NI-VISA driver first. (when there is network connection, only the host computer software specific for

network connection should be installed, and no drive is needed).

The host computer download addr ess http://www.micsig.com/html/list_64.html.

Driver download addr esshttp://www.ni.com/download/ni-visa-16.0/6184/en/.
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Download thehost computer software on official website of Micsig, open RemoteDisplaySetup.exe file, and

complete the software installation.

Manage Downloads
re View Application Tools
This PC ¢ Downloads w | & Search Downloads
* [ Name Date mu:u:lifiéu:l Type
~ Today (1)
[“1B® RemoteDisplaySetup(Micsiglip-input....  1/4/2020 10:38 AN Application

Figure 14-1 RemoteDisplay Software

14.1.2 Connection of Host Computer

Size

15,291 KB

USB connection: Connect USB Device to the computer and oscilloscope through USB data cable. After the

computer recognizes the USB device, open the host computer, set the connection mode to USB B ond di splay

the device informationin the device information display box in the lower right corner. This indicates that the

oscilloscope has been found. Click to connect to the selected oscill oscope.
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WIFI connection: Under the oscilloscope settings —WLAN menu, choose and connect the same WIFI with the

computer to ensure that the computer and the oscilloscope are in the same networ k. Open the host computer, set

the connection mode to Net, and display the device information in the device information display box in the

lower right corner. This indicates that the oscilloscope has been found.Click to connect to the selected oscilloscope.

Enter | P connection: In case of network connection (WIFI or LAN), directly type oscilloscope | P to be connected
in the oscilloscope device information display box in the lower right corner, and then click the oscilloscope
connection status button, the host computerwill be connected to the oscill oscopecorresponding to the entered | P

address.

14.1.3 Main Interface I ntroduction

332



Chapter 14 Remote Control

Cursor  Curiior

Figure 14-2 Host Computer Interface

1..Host computer on/off button Click to exit the host computer software

333



Micsig

2. .Osci |loscope connection status button

The button has two states:
Green: Connect to selected oscilloscope when clicked

Red: Disconnect from oscilloscope when clicked

S.EQui ck camera button Click to take photo quickly. Pictures are stored in the local
directory C:\Users\Public\Pictures
4.EVi deo record button Click to open or close video record function. Videos are stored

in local directory C:\Users\Public\Videos

S.HHost computer storage button

Set photo taking and video recording storage locations

6. IS Sel ect oscill oscope connection

mode

USB and WIFI connections are available

Note: WIFI connection must ensure that oscilloscope and

computer arein the same network
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7. Host computer display area

Synchronous display with oscilloscope

8. Oscilloscope information display

Display oscilloscope model, connection mode, SN, IP and other

information, select the oscilloscope to be connected

9. Host computer waveform control area

Waveform control area button has the same function with that

button on the oscilloscope

14.1.4 Operation Interface I ntroduction

The host computer and the oscilloscope are synchronously displayed, and the waveform operation mode and the

menu opening and closing mode are the same as those on the oscilloscope; the left mouse button and the single

finger operation mode are the same, and both of them can perform the operations of slide, click, drag, etc.;
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14.1.5 Storage and View of Pictures and Videos

Stor age setting of pictures and videos:

Open the host computer storage setting H set the storage location of pictures and videos, as shown in the figure
bel ow:

Setting >

Snap: | CtWsers\Public\Pictures

Record: |C:WUsers\Public\videaos

Ok, Cance|

Figure 14-3 Host Computer Storage Setting

Pictures are stored in the local directory C:\Users\Public\Pictures by default. We can aso store them under the
directory defined by ourselves according to our own needs. For example, we store pictures in a “mini photo”

directory under E-drive disk. We can set the video storage location in the same way, then click OK.
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Setting

Snap: | C:\Users'\Public\Pictures

Record: | C:\Users\PubliciVideos

View picturesand videos:

Open picture (video) storage directory to view pictures (videos) stored on the host computer.

QK

Cancel

Browse for Folder

EE—BR

[

Fictures
Windows (C:)
Software (D)
SC(E:)

BAMDIZIP-PORTABLE-GL-04BIT

Clash for Windows

Continuum
DALM

DriverGenius

mini photo
MNetease

Figure 14-4 Change Storage Directory

Cancel
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Figure 14-5 View Pictures
14.2 M obile Remote Control

Micsig Smart series oscilloscopes support remote control on mobile phone. Y ou need to download Android app

from the official website of Micsig (address: http://www.micsig.com/html/list_64.html) and install it. After Appis

successfully connected, Android device can be used to control the oscilloscope and display the oscilloscope

interface in areal time manner.
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Figure 14-6 Android APP

St up WiF hotspon

Figure 14-7 Successful Connection of Android APP
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Android APP can be connected by two methods:

1. Use oscilloscope portable hotspot: Mobile phone can be connected to the hotspot of oscilloscope. Enter the
oscilloscope 1P 192.168.43.1 in the IP box at the lower right corner of the screen to connect successfully for

control;

2. Connect mobile phone and oscilloscope to the network segment under the same router: view the | P address of
the oscilloscope, and enters such |P address in the lower right corner of the mobile phone to connect

successfully.

The first connection method is recommended.
143 FTP

Through FTP, internal files of oscilloscope can be quickly viewed, called and managed from PC or mobile phone.

The Smart series oscilloscopes can open FTP viaWIFI, oscilloscope portable hotspot, LAN, etc.
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WLAN

Turn on WLAN on oscilloscope (refer to 13.3 Settings - WLAN Connection), check and ensure that PC and

oscilloscope are in the same network. Find “Android FTP” in the app store and open it. Then set FTP address, port,
anonymous connection, account number, password, home directory used by the FTP server, and share folder

permissions.

' I i Smart Oscillescope

ET FTP Server

E WPS Office

< 9o =
Figure 14-8 Open Android FTP

341



Micsig

After setting, return to “Android FTP” app homepage and click the gray icon
server connection address and user name and password are displayed as follows.

to open FTP connection. FTP
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Figure 14-9 FTP Connection Information

Enter the FTP server address on PC to connect, as shown in the following figure.
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Enter the username and password of FTP server (which may be found in the oscilloscope FTP app). The default
username is “admin’ and the password is “52developer.com”. Click Login, and view, call or manage files in the

oscilloscope after successful login.

LDg On Bz t = P R =
“ e " i [ 1]
L e - fRIss
E Evther the server does mt alow anonmus oging o e e-ral sgoress wag not
i acrEnbedg, s dirificid
# s boore mn
FTP Sear 132, 168 31,100 e
Liaer name |-'|n.+rr| s i T e N
: T L = —# Frymn " !
Pasmennd; |-II-I-I-III-I TTITIIT] S R s
Aifier yona log omy vouw can add this server b pour Pavorites and redurm o sesily, Pt e
}IE. FTP does ot end ypt o =ncods prsmords or data beafore sending Hwem bo fe
wervar. To proleck tha seaaity of your passwords and dats, use WebDEY raboad. e e
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Figure 14-11 FTPLogin Figure 14-12 View Files
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Portable hotspot

Open the portable hotspot on oscilloscope (refer to 13.3 Settings - Portable Hotspot), connect PC to the hotspot of

oscilloscope, find “Android FTP” in the app store and open FTP connection. Enter oscilloscope IP address on PC
(ftp://1P address:port number), then connect to FTP server and enter the username and password. The default
username is “admin” and the password is “52developer.com”. Click Login, and view, call or manage files in the

oscilloscope after successful login.
Tip: The connection method is the same as WLAN connection.
LAN

Plug network cable into the LAN port, set to open the network (refer to 13.3 Settings - Portable Hotspot), and

connect to the FTP function through LAN. For details, refer to WLAN connection and portable hotspot connection.
M obile phone connection

To connect to FTP viamobile phone, download and install relevant file browser first, such as ES file browser.

Check and make sure oscilloscope and mobile phone are connected to the same network. Enter oscilloscope | P
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address, account number and password through the ES browser. Click OK to log in, and then manage files on the

oscilloscope.

Maw TP Snrvnr - - - .
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Figure 14-13 Mobile Phone Login Figure 14-14 View Files
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Chapter 15 Update and Upgrade Functions

This chapter describes the methods of software update and increasing the optional function. You are recommended

to read this chapter carefully understand the upgrade functions of the Smart series oscilloscope.
® Software update

® Add optional functions
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15.1 Software Update

Micsig often releases software updates for its products. To update your oscilloscope software, you can connect the
oscilloscope to WIFI for networking, and the oscilloscope will automatically download the latest installation

program online. After downloading, click Install Update on the oscilloscope home page.

Figure 15-1 Install Software Update
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/"\Note: Please pay attention to keep the oscilloscope power more than 50% when installing updates or connect

the oscilloscope to the adapter, so as to prevent the oscilloscope from becoming abnormal due to insufficient power

for update.

To view the currently installed software and firmware, tap the “App Store” software in the “Home” page to display

the oscilloscope software and firmware information on the “About” screen. Please refer to 13.2 App Store.

15.2 Add Optional Functions

Tap the “App Store” software in the “Home” page to display the installed and uninstalled decoded options on the

“About” screen. Please refer to 13.2 App Store.
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Figure 15-2 Decode Functions Not Installed

If you need the optional function service, please contact Micsig for license and enter the install option function at

the license bar.
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Figure 15-3 Decode Functions Installed
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Chapter 16 Reference

This chapter contains the measurement category suitable for the oscilloscope and the environmental level of
pollution degree supported. You are recommended to read this chapter carefully to understand the conditions of use

of the Smart series oscilloscope.
® Measurement Category

® Pollution Degree
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16.1 Measurement Category

Oscilloscope measurement category
Smart oscilloscopes are primarily used for measurements in Measurement Category |.
M easurement category definitions

Measurement category | isfor measurements performed on circuits not directly connected to MAINS. Examples
are measurements on circuits not derived from MAINS, and specially protected (internal) MAINS derived circuits.
In the latter case, transient stresses are variable; for that reason, the transient withstand capability of the equipment

IS made known to the user.

Measurement category Il isfor measurements performed on circuits directly connected to the low voltage

installation. Examples are measurements on household appliances, portable tools and similar equipment.

Measurement category |11 isfor measurements performed in the building installation. Examples are measurements

on distribution boards, circuit-breakers, wiring (including cables, bus-bars, junction boxes, switches, socket-outl ets)
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in the fixed installation, and equipment for industrial use and some other equipment, for example, stationary

motors with permanent connection to the fixed installation.

Measurement category 1V isfor measurements performed at the power source of the low-voltage installation.
Examples are electricity meters and measurements on primary overcurrent protection devices and ripple control

units.
Transient withstand capability
/Maximum i nput voltage of the analog input

Category | 300Vrms, 400V pk.

16.2 Pollution Degree

Pollution Degree Smart Series oscilloscopes can operate in environments with pollution degree 2 (or

pollution degree 1).
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PollutionDegree

Categories

Pollution degree 1: No pollution or only dry, non-conductive pollution occurs. The
pollution has no influence. For example: a clean room or air-conditioned office
environment.

Pollution degree 2: Normally only dry, non-conductive pollution occurs.
Occasionally temporary conductivity caused by condensation may occur. For
example: genera indoor environment.

Pollution degree 3: Conductive pollution, or dry, non-conductive pollution occurs
which becomes conductive due to condensation. For example: sheltered outdoor
environment.

Pollution degree 4: Pollution that generates persistent conductivity through

conductive dust, rain, or snow. For example: outdoor locations.
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Chapter 17 Troubleshooting

1. If the oscilloscope does not start up at power on, please follow steps below:

® Check the power cord to verify whether it has been connected properly and whether the power supply is

normal;

® Check the power on/off buttons to ensure it has been pushed, and if you are using battery, check whether

the battery isin good condition;
® Restart the oscilloscope after the checks above;
® Contact Micsig if the problem persists, and we will provide service to you.

2. If acquired waveforms do not display on the screen when the signal sourceis connected, please follow

the steps below:
® Check whether the probe is connected correctly in the BNC socket;

® Check whether the probe is connected correctly in the signal source;
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® Check whether the trigger typeis correctly selected,;

® Check whether trigger conditions are set correctly

® Check whether signal source isworking properly;

® Check whether the channel is turned on;

® Check whether the vertical scale factor is set correctly;

® Check whether the instrument isin single-sequence waiting state for trigger

Run

® Tap (ste) toresamplesignal.

3. If themeasured voltage amplitudeis 10 times greater or smaller than the actual value:

® Check whether the set attenuation factor of the channel is consistent with the attenuation factor of the

actually used probe.

4. Thereisawaveform display, but cannot be stable:
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5.

6.

® Check thetrigger source on the trigger type menu to ensure that it is consistent with the actually used

signal channdl;

® Check thetrigger type: edge trigger is adopted for general signal, and video trigger mode for video signal.

Only the correct trigger mode is used, the waveform can be displayed stably;

® Check signal source noise. Set the trigger coupling mode to be high-frequency rejection or low-frequency

rejection to filter out high frequency or low frequency noise interference

A waveform isdisplayed but inconsistent with the input waveform:

® Check whether the coupling mode setting in the channel menu is correct.

Run

If thereisno display after pressinglStee

button:

® Check whether the trigger mode is “Normal”, and whether the trigger level is beyond the scope of the

waveform. Center the trigger level and set the trigger mode as “Auto”.

® Check whether the pictureisdisplayed in full screen, and if so, exit the display.
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7. If thedisplay becomes slower after setting average times of sampling:
® |f theaveragetimesare above 32, it isnormal for the general speed to become slow.
® You can reduce the average times.

8. Staircase waveform isdisplayed:

® This phenomenon is normal because the horizontal time base istoo low, and the horizontal time base may

be increased to raise the horizontal resolution, and then improve the display;

® Thedisplay type may be “line”. The connection between sampling points may lead to the display of

staircase waveform. This problem can be solved by setting the display type as “point” display mode.
9. Thereispersist of vision in waveform display:

® This phenomenon is normal because the persist time may be set too long, and the waveform persist shows

persist of vision;

® Thereason may bethat sampling modeis set to envelope of sampling, and the sampling mode can be

modified to normal waveform for normal display
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10. During measurement, the measured valueis displayed as ----- :

® This phenomenon is normal. When the channel waveform displays beyond the waveform display area, the
measured value is displayed as ----- If the channel vertical sensitivity or vertical position is adjusted, the

measured value can be displayed correctly;

® This phenomenon is normal. When there is no full-cycle waveform in the waveform display area, the
measured value may be displayed as ----- . If the time base is adjusted, the measured value will be

displayed correctly.
® This phenomenon is normal, and the measured value of the FFT waveform is displayed as ----- :
11. When viewing pictures, no pictures are displayed:

® Check whether the USB option in the settingsis set as the USB storage device. If it isthe USB storage

device, please change to other options.

12. Oscilloscope will automatically shut down after no operation for a period of time:
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® Check whether the shutdown time setting is Disabled; if it isnot Disabled, it will automatically shut down

when the set time is reached.

13. CSV filescannot be selected when loading reference:

® CSV filesare not the supported format that can be loaded into reference channels.
14. Tap the button during the use of oscilloscope, thereisno beep sound:

® Check whether the sound volume setting is correct.
15. Oscilloscope backlight has low brightness:

® Check whether the backlight settings are correct.
16. A waveform being moved changes abruptly:

® Check whether the picture isdisplayed in full screen.
17. Turn off thechannel at Auto state:

® This phenomenon isnormal. At Auto state, the channel with an amplitude less than 10mV will be turned off.
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18. Function buttons are pressed without response:

® Check whether the pictureisdisplayed in full screen.
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Chapter 18 Servicesand Support

Service Commitments :Micsig guarantees that the products are manufactured and tested according to national
standards or enterprise standards, no unqualified products will leave our factory and the first-class customer
services are provided for al sold products. The warranty period for our products is three years since date of
shipment, and three months for the sold spare parts and the product repair and maintenance. For the details of

warranty service, please read the “Scope of Limited Warranty and Services” chapter. Micsig provides lifetime

repair and maintenance services for products. In accordance with the relevant provisions of after-sale service of

industrial products and the enterprise’s own capacities, Micsig commit as follows:

Repair Commitments: Micsig commits to use the original factory parts for products returned by the user for repair
(under warranty or not) and the commissioning and testing standards are identical with new products. Micsig the
obligation to inform the customer, but without any other obligations for non-product defects or products with

decreased performance not for objective reasons.
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Service Time Commitments :Micsig will give areply of the time and cost for repair within 2 working days after
receiving the product returned by the user for repair. After the reply is confirmed, the repair period for a general

fault is5 working days and shall not exceed 10 working days for any special fault.
Contact us
Shenzhen Micsig Instruments Co., Ltd.

Address: 1F, Bldg A, Huafeng International Robot Industrial Park, Hangcheng Rd, Bao'an District, Shenzhen,

Guangdong, China,
Tel: +86-755-88600880

Website: www.micsig.com

Email: sales@micsig.com

Postal Code: 518126
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Annex
Annex A:Maintenance and Care of Oscilloscope

General maintenance

Do not put or leavetheinstrument in a place wherethe L CD display will be exposed to direct sunlight for

long period.
/MCaution: To avoid damage to the oscilloscope or probes, do not expose them to sprays, liquids, or solvents.

Clean oscilloscope

Examine the oscilloscope and probes as often as operating conditions require. To clean the exterior surface,

perform the following steps:

® Use asoft cloth to remove floating dust on the outside of the oscilloscope and probes. Take care to avoid

scratching the touch screen while cleaning.
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® Use asoft cloth dampened with water to clean the oscilloscope while doing this please keep the power off.
Wipe with amild detergent and water. Do not use any corrosive chemical cleaning agent, in order to avoid

damaging the oscilloscope or probe.

® Clean the ventilation hole with a soft brush to keep it unimpeded. Do not use any corrosive chemical cleaning

agent, so as to avoid damage to the oscilloscope motherboard.

® |f the fan needs to be cleaned, please consult the after-sales service personnel, so as to avoid damage to the

oscilloscope.
/M\Warni ng

Make sure the instrument is dry before recharging, to avoid electrical short circuit or personal injury caused by

moisture.
Stor e oscilloscope
The lithium battery needs to be charged before storing the oscilloscope for along period.

Battery charge
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Upon delivery, the lithium battery may not be charged. It takes 6 hours to be fully charged (the oscilloscope is

recommended to turn off to save the charging time). When running on battery power, the battery level indicator in

the lower right corner of the screen will indicate the battery usage.

/M\Caution: In order to avoid charging battery from overheating, do not use beyond the permitted environmental

temperature value given in the technical specification.

Annex B: Accessories

Standard accessories

1
2)
3)
4)
5)
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4 pcsor 2 pesfor 10X standard probes (incl. grounding nut, grounding crocodile clip, standard rubber plug)
Power adapter (12V DC)

Power cord

Smart calibration certificate

Smart packing list
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Optional accessories

1)
2)
3)

4)

Oscilloscope suitcase/handbag
Battery
Leather carry strap

High voltage probe

367



Micsig

This manual is subject to change without notice.

The contents of this manual are considered correct. If theuser findsany error or omission, please contact
Micsig.

The company will assume no responsibility for accident or hazard caused by the improper operation of the

user.

The copyright of thismanual shall belong to Micsig. Any organization or individual may not duplicate, copy
or excerpt the contents without Micsig’s authorization. Micsig reservestheright to claim against such

actions.
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