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AssemblyMainBoardandLCDboard(followtheorderasnumbered) 
Important!!! 
InstallallSMDpartsbeforeproceedingto
Step1ifyoupurchasedkit13804K. 
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9.Pinheader(forpower)
Facetheopeningo
utward

J9 :2Pin

5.USBSocket*
J4 :USBmini -B 

Note:
Thisconnectoriso
ptional.

1.Resistors 
Note:
Alwaysmeterresistorval
uesbeforesoldering 

R7,R36 : 180Ω 

R1, R14, R16:100KΩ 

R8,R12,R13:120Ω 

R9,R15,R26 :1KΩ 

R2 : 1.8MΩ

R3 : 200KΩ

R4 : 2MΩ 

R5 : 20KΩ 

R6 : 300Ω 

R10

R11

R38 

R28,R40

R37,R39

: 3KΩ 

: 150Ω 

: 1.5KΩ 

: 470Ω 

: 10KΩ 

Beforeyoustart 
1 Checkpartvalues&quantitiesagainstpartlist 
2 Alwaysmeterresistorvaluesbeforesoldering 
3 Understandallpartpolaritiesandorientations 

Toolsyouneed
1 Iron(20W)4
2 Solderwire5 
3 Multimeter6 

Screwdriver
Flushcutter
Tweezers 

Step1 

2.HF-Chokes

L1,L3,L4: 100μH 

3.Diodes 
Cathode

 
D1 :1N5819 

D2 
 :1N4004(o

4.Crystal 

Y1 :8MHz 

6.TactSwitches

SW4, SW5,   :6X6X5mm
SW6,SW7,
SW8

7.CeramicCapacitors
C1,C9, : 0.1μF
C10,C11, 
C14,C15, 
C16,C17, 
C18,C20, 
C23

C2

C3

C5

: 330pF

:  3pF 

:  1pF 

C7,C8 :120pF 

C12,C13 : 22pF

8.LED

Solderpositivepole
(thelongerlead)toth
esquarepad

D3 :φ3mm,green

10.Transistors
Q1

Q2

:8550

:9014

Attention!
Packagesaresimilar.
Donotmixup!

11.Regulators
U4

U5

:79L05
:78L05

Attention!
Packagesaresimilar.
Donotmixup!

12.Capacitortrimmers

C4,C6 : 5-30pF

13.Powerinductor

L2 :1mH/0.5A

14.Electrolyticcapacitors 

Solderpositivepole
(thelongerlead)toth
esquarepad

C19,C21,:100μF/16V 
C22,C24, 
C25,C26 

15.Powerconnector

J10 :DC005 

16.Pin-header(male)* 
J5
J6 

Note:

:1 X3pin 
:1 X4pin 

Thesepin-headersare 
optional. 

17.Pin-header(female) 

J7, J8

J3

:1 X2 pin 
:2 X20pin 

18.Slideswitches

SW1, SW2,: 2P3T 
SW3

19.BNCconnector
J1 

Note: 
:BNC 

Thethickerpinsneed 
toheatuplongertogetgo
odsolderingresult. 

SolderingHints 
1 Putleadsthroughmountingholesfromthesidewithparto

utline.EnsuecomponentevenlytouchPCB. 
2 Solderleadsattheotherside.Soldershouldfullyfilla

ndcoversolderingpads. 
Avoidbridgesbetweenn
eighberingpads. 

3 Cutunusedleadsf
lushwithcutter. 



** **

Finishedlook 
 
 
 
 
 
 

TestandUse 
 

A.Checkvoltages 
1 Apply9VpowertoJ10(orJ9). 
2 CheckvoltageatTP22.Itshouldbearound+3.3V. 

Notes: 1 )JP1,JP2,JP5,andJP6atbottomsideshouldbekeptopenfornormalrunningmode.2 
)TheUSBconnectordonothavefunction.Itwasprovidedforfutureoruserownuse. 
3 )A9VDCpowersupply(>200mAcapacity)isrequiredtorunthescope.Powersupplyisnotincludedinthekit. 

 
C.Verify 
1  

Connectpowersupplyagain.YoushouldseeLCDlightsupan
doscilloscopepaneldisplayed. 

 
 
 

A.Use 
1 AttachprobeclipstoJ1. 
2 Touchtheredclipwithyourfinger.Doyouseesignal 

3 IfvoltageatTP22isgooddisconnectpower.ShortJP4withsol
derpermanently. 

1 

2 Pressvariousbuttonsandmoveswitchestoverify 
theirfunctions. 

fromyourfinger? 
 
 

1 

 
2 

2 

 
 
 

3 
 

Troubleshooting 
LCDDark 

(Nobacklight) 

 
 
 
 
 
 

NoDisplay 

 
 
 
 
 
 
 

NOTE2: 

“Trigger”LEDblinkingtwicein
dicatesbooting-upisgood. 

 
 

NOTE1:Thevoltagesinthephotoareforreferenceonly.Thevolt
agesonyourboardcouldbedifferent. 
Buttheyshouldbeclosetothevaluesshown. -5.0V 

 
 
 
 
 
 
 
 
 

4.99V 

 
 
 
 
 
 
 
 
 

3.3V 

 
 
 
 
 
 
 
 
 

5.02V 

 
 
 
 
 

Voltage 
 

IsvoltageatV+g
ood? Yes 

 
NoCheckpowersu

pply 

 

ShortJP4ifithasnotbeendo
ne.SeeStep2above. 

LEDwillbeblinkingconstantlyifMCU(U1)c
annotdetectvalidLCDcontroller.CheckLC
Dpin-headersoldering. 

References 
0.19V*6.43V* 9.39V*(InputVoltage) 

No No Check+3.3Vvoltage 8.60V* 
IsR36valuecorrect 

 
FixR36 PressSW8.DoesLEDblink? CheckY1,C12,C13 

 
NOTE3: -8.11V* 

andsolderedgood? 
Yes 

Doyougetabout3VNo 
betweenJ1pin16&18
onLCDboard? 

 
 
 
CheckR36and
poweragain 

Yes 
CheckJ3solderingforpossib
leopensorshortsCheckJ1sol
deringonLCD 

CheckLEDinstallation 
 

TestMode 
Whatitisandhowitworks 

MakesureU1andLEDworking 
(youseeLEDblinkstwiceatpressingRES
ET)beforeusingTestMode. 

-8.08V* 
 

PIN1 

 

3.3V 
 

8.34V* 
Yes 
CheckLCD
board 

 
 
 

NoTrace 
 

ArethevaluesofAV+ 
andAV-correct? 

Yes 

boardforpossibleopens 
orshorts(useTestMode) 

 
 
 

No 
Visitforumfordetailedtr
oubleshootingguide 

TestModeisusedtofindoutpossibleopens(forallportpins)andshorts 
(forpinsPB0-15andPC13-
15).WhenentereditfirstchecksPBandPCpinswithspecialpatternstofindoutp
ossibleshorts.IffoundLEDwillbefastblinking.Otherwise,itgenerate3.3Vand
0Valternativelyateachportpins(PA,PB,PCandPD)incycleofabout4seconds.
Thesesignalscanbeusedtocheckforopens. 

Howtouse 
1. HolddownSW4andpressRESETtoenterTestMode. 
2. IfyouseeLEDfastblinkingthatmeansthereareshortsonPBorPCpins. 

-1.39V 
 

2.16V 
 

0.81V 

SetCPLswitchto GNDNoCheckU2B,U2C and Youneedtofindouttheshortsfirst.  
0V 1.66V 

 
NOTES: 

andmeasureV1andV2. 
Aretheycorrect? 

Yes 

relatedpartsaroundth
esetwoamplifiers 3. IfyouseeLEDslowlyblinkinguseavolt-

metertocheckeachpinrelatedconnectionsthataresuspectedopen.Whenyou
don’tseevoltagechange 

*:Thesevoltagesareinputvoltagedependent.Thevaluessho
wnweremeasuredwheninputvoltagewas9.39V. Placethenegativepenofvolt-meter**:ThesevoltagesaremeasuredwhenCPLswitch(SW1) 

CheckR12andC8 
 
 

  

ataspotwhichissupposedbeingconnectedtoaportpintheremaybe 
openbetweenthespotandtheportpin. 

heretodovoltagemeasurements. issettoGNDposition.  
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B.AttachLCDboard 
PlugLCDboardintothefemaleheadersJ3,J7,andJ8onthem
ainboard. 

20. Testsignalring 
1 )Makeasmallring 

withaleadcut-off. 
2 )Soldertheringtothetwohole

sofJ2(asshown 
inthephoto). 

22.LCDBoard
Note:Installtothesideop
positetoLCDpanel.

J1

J2,J3

:2X20pin
:1 X2pin 

21.JP3

ShortJP3withsolder

Step2 



 

 
DisplayandControls 

 
Oscilloscope 

 
 
 
 
 

Horizontal
Position 

 
 
 

TriggerLevel
Readout 

 
 
 
 
 

Connectors 
forPowerSupply 

Connector
forProbe 

Mode  
 
 
 

[OK]:HOLD/
RUN 
Selection 

 
 

[CPL]: 
CoupleSe
lection 

[+]or[-]: 
ParameterA
djustment 

 
[SEN1]: 
Sensitivity
Selection1 

 
[SEL]: 
Parameter
Selection 

 
[SEN2]: 
Sensitivity
Selection2 

 
TriggerL
evelIndic
ator 

 

 
 
 

Connections 

 
 
 
 

VerticalP
ositionIn
dicator 

 
 
 
Sensitivity

(V/div) 

 
 
 

Timebase
(s/div) 

Couple 

 

Trigger
Slope 

Trigger
Mode 

 
 

“Trigged”
Indicator 

ResetB
utton 

PowerSupply:ConnectDCpowersupplytoJ9orJ10.Thepowersuppl
yvoltagemustbeintherangeof8-12V. 

Probe: ConnectprobetoJ1. 

Operations 
Presson[SEL]button:Selectparametertobeadjusted.Theselectedparameterwillbehighlighted. 
Presson[+]or [-]button:Adjusttheparameter selectedby[SEL]button. 
Presson[OK]button:Freezewaveformrefresh(enteringHOLDstate).Pressonitagainwillde-freeze. 
Change[CPL]switch:SetcoupletoDC,AC,orGND.WhenGNDisselectedthescopeinputisisolatedfrominputsignalandc

onnectedtoground(0Vinput). 

Change[SEN1]or[SEN2]switch:Adjustsensitivity.Theproductof[SEN1]and[SEN2]settingsmakesthe 
actualsensitivitywhichisdisplayedatthelower-leftcornerofthepanel. 

Presson[Reset]button:Performasystemresetandre-bootstheoscillscope. 
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HowtoUse 

Attention 
1. Powersupplyvoltagemustnotexceed12

V. OtherwiseU5willgethot. 
2. Allowedmaximumsignalinputvoltageis

50Vpk(100Vpp)withtheclipprobe. 

ProbeCalibration
 
Becausethereisalwayssomecapacitancebetweenscopeinputandgrou
ndprobeneedstobecalibratedtoachievebettermeasurementresultsfo
rhighfrequencysignals.Thiscanbedonewiththehelpofthebuilt-
intestsignal.Todothispleasefollowthestepsbelow. 

1. Connecttheredcliptothetestsignalterminalandleavetheblackc
lipun-connected(seephotoatright). 

2. Set[SEN1]switchto0.1Vand[SEN2]switchtoX5.Set[C
PL]switchtoACorDC. 

3. Adjusttimebaseto0.2ms.Youshouldseewaveformsimilartotha
tshowninphotosbelow.Iftracesarenotstableadjusttriggerlevel
(thepinktriangleonrightscreenborder)soasyougetastabledispl
ay. 

4. TurnC4(capacitortrimmer)withasmallscrewdriversothatthewa
veformdisplayssharprightangle(photoC). 

Leaveblackclip
un-connected

Connectredclipto 
testsignaloutput 

C6

C4

5.Set[SEN1]switchto1Vand[SEN2]switchtoX1whilekeepallothersettings
unchanged.AdjustC6sothatsharprightanglewaveformisdisplayed. 

A –Notenough B–Toomuch C–Good

TurnOn/OffReadouts
Press[SEL]sothattimebaseis 
highlighted.Holddown[OK]buttonforabout2seconds.Thiswillturnon/offmeasurementreadouts. 

WaveformSave/Recall 
Press[SEL]&[+]simultaneously:Savecurrentlydisplayedwaveformtonon-
volatilememory.Press[SEL]&[-]simultaneously:Recallsavedwaveform 

Tips 
Vpos Alignment 
Thisistofixthemismatchbetween0VtraceandVPosindicator.Todothissetcoupleswitch[CPL]toGNDposition.Presson[SE
L]buttontomakeVPosindicatorhighlighed.Holddown[OK]buttonforabout2seconds.YouwillseeVPosindicatoralignedt
o0Vtracewhenyourelease[OK]button.Youmayseesomeresiduemismatchremainsatthehighestsensitivitysettings.Thisis
normal. 

RestoreFactoryDefault 
Holddown[+]and[-]buttonssimultaneouslyfor2seconds. 
Auto-centerTriggerLevel 
Highlighttriggerlevelindicatorandholddown[OK]buttonfor2seconds. 

Auto-centerHorizontalPosition 
HighlightHPosindicatorandholddown[OK]buttonfor2seconds. 

TriggersandTheirModes 
Triggersareeventsthatindicatesignalvoltageacrossingasetl
evel(i.e.triggerlevel)alonga 
specifieddirection(i.e.triggerslope,risingorfalling).Oscill
oscopeusestriggersasreferencepointsintimeforstablewave
formdisplayandmeasurements. 

AutoMode 
Inautomodeoscilloscopewillperformdisplayrefreshnomatt
ertriggershappenornot.Whentriggersaredetectedwaveform
displaywillbedisplayedwithreferencetotriggerpoints.Other
wise,displaywaveformatramdomreferencepoints. 

NormalMode 
Innormalmodeoscilloscopewillonlyperformdisplayrefr
eshwhentherearetriggers.Ifnotriggershappenwaveformd
isplaywillstayunchanged. 

SingleMode 
Singlemodeisthesameasnormalmodeexceptthatoscilloscope
willenterHOLDstateafter 
atriggerhasbeendetectedandwaveformdisplayhasbeenupdat
ed. 

Normalandsinglemodesareusefulforcapturingsparseorsin
glewaveform. 

Specifications
Maxrealtimesamplerate 1MSa/s 
Analogbandwidth 0--200KHz 
Sensitivityrange 10mV/div-5V/div 
Maxinputvoltage 50Vpk(1Xprobe) 
Inputimpedance 1Mohm/20pF 
Resolution 12bits 
Recordlength 1024points 
Timebaserange 500s/Div--10us/Div 
Triggermodes Auto,Normal,andSingle 
Triggerpositionrange 50% 
Powersupply 9VDC(8–12V) 
Currentconsumption ~120mA 
Dimension 117 x76x15mm 
Weight 70gram(withoutprobe) 
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1.5K 

 
VSENSEL2 

 
TP8 

 
 
 
 
 

C10 

 
 
 
 

AV+ 

 
R13
120 

+ 

13   - 
14 

 

U2DTL08
4/SO 

BTN4
BTN3BTN

2BTN1 
 

LCD_nCS 

PB11 25 PB12 26 PB13 27 PB14 
28 PB15 

2 

 
VDD_1   24 
VDD_2   36 
VDD_3   48 

23 

 
 
 
 
 
 

C16 

 
 

+3.3V 
 
 

C17 

 
 
 
 

C 
 
 

C18 
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0.1u 

 
 
 
 
 

AV- 

TLVL 
 
 

Trigger
Level 
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4   PC15/OSC32_OUT 

STM32F103Cx 

VSS_2VSS
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D3 
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R34
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SWDIO 
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J3 
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5 6 
7 8 
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11 12 
13 14 

 
 
 
 
 
 
 
 
 
 
 

LCD_RSL
CD_nRD 

 
 

LED-A 
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J5 
 

RX1
TX1 

 
 
 
 

TP16
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TESTSIG 
1K 

J2 

2 
 SWCLK3 
4 

R35    10K 

 
 

JP6 

 
 
 
 
 
 
 
 
 
 
+3.3V 

LED-
K1LED-

K3 
IM3
DB0
DB2
DB4
DB6 
LCD_nRESET 

15 16 
17 18 
19 20 
21 22 
23 24 
25 26 
27 28 
29 30 
31 32 
33 34 
35 36 

LED-
K2LED-
K4 

 
DB1
DB3
DB5
DB7 

+3.3V 

V+ 

R36
180 

 
8.6V 

* 
0.2V V- 

TP26 * 
-5V 

 

J7 J8 37 38 

Caution: 
TP21 

3 
U3 

VIN VOUT2 
TP22 JP4 +3.3V V+ 

TP23 *    Q1 
8550 

1 3 

* -8.1V 
D1 

2 1 

TP25 2   IN OUT3 
1 1 

AV- 2 2 

39 40 
LCDHEADER 

Powersupplyvoltagecanno
tbehigherthan12V. 

J9 

VOUT4 

GND1 
+     

C2210
0uF 

3.3V 
R37 

* 
8.3V 1N5819 

L2 
C24 

L110
0uH 

U479L05/TO
92 Notes: 

+    1 * 
3/TO263 

10K 100uF 100uF 1.Partvaluesusedcouldbedifferentto 
- 2 9.3V 

A 
* 

8.6V TP24 
R38 
  
1.5K 

thevaluesshown.li
st. 

Pleaserefertopart 
A 

J10 
+ 

D2 
1N4004 

1 
3 

TP20 
V+ 

3 
U5 

VIN 
 

VOUT1 
+5V 

L3 
100uH 

5V 
 

AV+ 

* 6.4V 
 Q2 

-1.4V 
 

2 
 

VGEN 
 

R41 10K 
 

V-MON 
2.Partsindash-lineboxesareSMDdevices. 

- 2 

 
DC9V   

C19 + 
 
100uF 

2   

GNDLM78L0
5/T92 

C20 
 

0.1u 

C21 + 
100uF 

 
TP27   TP28TP29TP30 

9014 C23 
R39 
0.1u10K 

R40    470  
0.8V 

+3.3V R42 1K   
 

TP31
TP32 

  
 

5 4 
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TestSignalTerminal 

SWDPort 

SEL

OK

CPL

 
R27 1K 

SEN2

SEN1

Buttons LCDModuleConnector 

USB + 
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Uart R32 
R33 

1K
1K

PowerSupply 

1 
2 
3 

1
2 R26


