SolderingHints

@ Putleadsthroughmountingholesfromthesidewithparto

utline.EnsuecomponentevenlytouchPCB.

(2} Solderleadsattheotherside.Soldershouldfullyfilla
ndcoversolderingpads.
Avoidbridgesbetweenn
eighberingpads.

{3) Cutunusedleadsf
lushwithcutter.

Stepl
SRR

= Note:

uesbeforesoldering

[ R7,R36
[ r8,R12,R13:120Q
[ R9,R15,R26 :1K @

1180 Q

[ R1, R14, R16:100K Q

Or2

:1.8MQ

O Rr1wo 13K Q
[IR3 : 200K Q O RiL 1500
R4 J2MQ O Ras 15K O
QR $2oKa (O RegR40 14709
are +300¢ [IR37R39  :10KQ

[ L1,L3,L4:100 0 H

:IN5819

:1N4004(0

4.Crystal

:8MHz

DS01380scill oscopeDI YKt

Toolsyouneed

{1} Iron(20W)4 {) Screwdriver
(2 solderwire5 () Flushcutter
(@) Multimeter6 () Tweezers

4 :USBmini -B

Note:
Thisconnectoriso
ptional.

UserManualreos

Applicablemodels:13803K,13804KApplicabl

efirmware:113-13801-060orlater
Beforeyoustart

(@ Checkpartvalues&quantitiesagainstpartlist

@ Alwaysmeterresistorvaluesbeforesoldering

(® Understandallpartpolaritiesandorientations

Important!!!
InstallaliISMDpartsbeforeproceedingto
Steplifyoupurchasedkit13804K.

9.Pinheader(forpower

6.TactSwitches

7.CeramicCapacitors

[] sw4, sSw5, :6X6X5mm
SW6,SW7,
Sws8

= [ c1,c9,
c10,c11,
C14,C15,
C16,C17,
C18,C20,
c23

[ c7.c8

‘0.1uF

1 330pF
[c3 : 3pF
O cs 1 1pF

:120pF

Oci2,c13  :22pF

Solderpositivepole
(thelongerlead)toth
esquarepad

[ b3

“$3mm,green

BH)YETechLtd.-www.ivetech.com-

14 Electrolyticcapacitors

ol

Solderpositivepole
(thelongerlead)toth
esquarepad

[ c19,c21,:100 1 F/i6v
C22,C24,
C25,C26

[ 30 :DCO05
Facetheopeningo
utward
0 19 :2Pin
s 11 X3pin
[ J6 11 X4pin
0o 8550 Note:
0 Q2 9014 Thesepin-headersare
Attention! I optional.
Packagesaresimilar.
Donotmixup! 1N-
11.Regulators p
O u4 :79L05
[ us :78L05
Attention!
Packagesaresimilar. 47,38 11 X2 pin
Donotmixup! 3 2 X20pin
12.Capacitortrimmers

.

[ c4,co :5-30pF

:ImH/0.5A

19.BNCconnector

On

Note:
Thethickerpinsneed
toheatuplongertogetgo
odsolderingresult.

:BNC
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20. Testsignalring

sofJ2(asshown
inthephoto).

1 )Makeasmallring
withaleadcut-off.

2)Soldertheringtothetwohole

22.LCDBoard

Note:Installtothesideop
positetoLCDpanel.

Ou
32,33

ShortJP3withsolder

2X20pin
1 X2pin

#3  (79L05)

bl |

8 Apply9VpowertoJ10(orJ9).
CheckvoltageatTP22.Itshouldbearound+3.3V.

derpermanently;

3 IfvoItageatTP22isgooddiscowctpower.ShortJP4withso|

Notes: 1)JP1,JP2,JP5,andJP6atbottomsideshouldbekeptopenfornormalrunningmode.2

)TheUSBconnectordonothavefunction.ltwasprovidedforfutureoruserownuse.
3)A9VDCpowersupply(>200mAcapacity)isrequiredtorunthescope.Powersupplyisnotincludedinthekit.

B.AttachLCDbo

PlugLCDboardintothefemaleheadersJ3,J7,andJ8onthem
ainboard.

O Connectpowersupplyagain.YoushouldseeL CDlightsupan

doscilloscopepaneldisplayed.

2 Pressvariousbuttonsandmoveswitchestoverify
theirfunctions. -

Finishedlool
e

8 AttachprobeclipstoJ1.
Touchtheredclipwithyourfinger.Doyouseesignal

fromyourfinger?

1
2
Q “Trigger”LEDblinkingtwicein
dicatesbooting-upisgood-
Troubleshooting
NOTEL:Thevoltagesinthephotoareforreferenceonly. Thevolt
/ . / agesonyourboardcouldbedifferent.
NoDisplay NOTE2: Buttheyshouldbeclosetothevaluesshown. sove 4990v. “33v.” L5y
* LEDwillbeblinkingconstantlyifMCU(U1)c

IsvoltageatV+g %heckpowersu ‘
0od?, nply
TTS
v No

| IsR36valuecorrect H FixR36 |

andsolderedgood?
Doyougetabout3VNO|

annotdetectvalidLCDcontroller.CheckLC

ShortJP4ifithasnotbeendo Dpin-headersoldering.

ne.SeeStep2above.

No

v ec voltage
[ Presssw8.DoesLEDblink?

Yes*
» CheckJ3solderingforpossib

>
F—{» checky1,c12,c13
P CheckLEDinstallation

NOTES:

MakesureUlandLEDworking
(youseeLEDblinkstwiceatpressingRES

CheckR36and

Yes¢
betweenJ1pin16&18 !
poweragain

onLCDboard?

leopensorshortsCheckJ1sol
p deringonL.CD

TestMode

ET)beforeusingTestMode.

PIN1

Yes

eC D
board

No

boardforpossibleopens

TestModeisusedtofindoutpossibleopens(forallportpins)andshorts
orshorts(useTestMode)

(forpinsPB0-15andPC13-
15).WhenentereditfirstchecksPBandPCpinswithspecialpatternstofindoutp
ossibleshorts.IffoundLEDwillbefastblinking.Otherwise,itgenerate3.3Vand
OValternativelyateachportpins(PA,PB,PCandPD)incycleofabout4seconds.
Thesesignalscanbeusedtocheckforopens.

|n.m.

andAV-correct?

Moubleshootingguide

SetCP sw'*hm GNDNOCheckU2B 1U2C and

andmeasureVlandV2.
Aretheycorrect?
Yes

. Holddo 4andpressRESETtoenterTestMode.

%. Hyouseg\f_néﬁast%qpnﬁlsngt atmeansthereareshortsonPBorPCpins.
Youneedtofindouttheshortsfirst.

IfyouseeLEDslowlyblinkinguseavolt-

relatedpartsaroundth 3
esetwoamplifiers .

CheckR12andC8

metertocheckeachpinrelatedconnectionsthataresuspectedopen.Whenyou
don’tseevoltagechange
ataspotwhichissupposedbeingconnectedtoaportpintheremaybe
openbetweenthespotandtheportpin.

Plagéthenegativepenofvolt-metersx Thesevoltagesarer

heretodovoltagemeasurements.

Voltage

* * *
0.19V. 6.43V__"9.39V (InputVoltage)

*
8.60V

3.3V

*
8.34V.

-1.39v
216V

0:81V.

*:Thesevoltagesareinputvoltagedependent.Thevaluessho

easuredwheninputvoltagewas9.39V.
measuredwhenCPLswitch{SW1)

issettoGNDposition.
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HowtoUse
DisplayandControls

TriggerLevel

Readout
Connectors
forPowerSupply

Horizontal

@ . Oscilloscope  Position
Mod!

ProbeCalibration

Connectredclipto
testsignaloutput

Leaveblackclip

Becausethereisalwayssomecapacitancebetweenscopeinputandgrou
un-connected

ndprobeneedstobecalibratedtoachievebettermeasurementresultsfo

rhighfrequencysignals.Thiscanbedonewiththehelpofthebuilt-

intestsignal. Todothispleasefollowthestepsbelow.
1. Connecttheredcliptothetestsignalterminalandleavetheblackc
lipun-connected(seephotoatright).

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

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

4. TurnC4(capacitortrimmer)withasmallscrewdriversothatthewa

N

w

Connector
forProbe
[OK]:HOLDy
RUN
Selection
[CPL]: [+]or[-]:
CoupleSe ParameterA
lection djustment
[SEN1]: [SEL]:
Sensitivity Parameter
Selectionl Selection
[SENZ2]: TriggerL
Sensitivity evellndic
Selection2 ator
ResetB
Trigger “Trigged”  utton

Sensitivity Ti(r;r;gli)va)se Slope Indicator
VerticalP (V/div) Trigger
ositionIn Couple Mode
dicator
Connections Attention

1. Powersupplyvoltagemustnotexceed12
V. OtherwiseU5willgethot.

2. Allowedmaximumsignalinputvoltageis
50Vpk(100Vpp)withtheclipprobe.

PowerSupply:connectbCpowersupplytoJ9ord10. Thepowersuppl
yvoltagemustbeintherangeof8-12V.

Probe: ConnectprobetoJ1.

Operations

Presson[SEL]button:selectparametertobeadjusted. Theselectedparameterwillbehighlighted.
Presson[+]or [-]button:Adjusttheparameter selectedby[SEL Jbutton.
Presson[OK]button:Freezewaveformrefresh(enteringHOL Dstate). Pressonitagainwillde-freeze.
Change[CPL]switch:setcoupletoDC,AC,orGND.WhenGNDisselectedthescopeinputisisolatedfrominputsignalandc
onnectedtoground(OVinput).
Change[SEN1]or[SEN2]switch:Adjustsensitivity. Theproductof[SEN1]and[SEN2]settingsmakesthe
actualsensitivitywhichisdisplayedatthelower-leftcornerofthepanel.
Presson[Reset]button:Performasystemresetandre-bootstheoscillscope.
Tips
Vpos Alignment
ThisistofixthemismatchbetweenOVtraceandVPosindicator.Todothissetcoupleswitch[CPL]toGNDposition.Presson[SE
L]buttontomakeVPosindicatorhighlighed.Holddown[OK]buttonforabout2seconds.YouwillseeVVPosindicatoralignedt
o0OVtracewhenyourelease[OK]button.Youmayseesomeresiduemismatchremainsatthehighestsensitivitysettings. Thisis
normal.
RestoreFactoryDefault
Holddown[+]and[-]buttonssimultaneouslyfor2seconds.
Auto-centerTriggerLevel
Highlighttriggerlevelindicatorandholddown[OK]buttonfor2seconds.

Auto-centerHorizontalPosition
HighlightHPosindicatorandholddown[OK]buttonfor2seconds.

veformdisplayssharprightangle(photoC).

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

A -Notenough B-Toomuch

TurnOn/OffReadouts
Press[SEL]sothattimebaseis

highlighted.Holddown[OK]buttonforabout2seconds.Thiswillturnon/offmeasurementreadouts.

WaveformSave/Recall

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

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.lfnotriggershappenwaveformd
isplaywillstayunchanged.

SingleMode
Singlemodeisthesameasnormalmodeexceptthatoscilloscope
willenterHOL Dstateafter
atriggerhasbeendetectedandwaveformdisplayhasbeenupdat
ed.

Normalandsinglemodesareusefulforcapturingsparseorsin
glewaveform.

Specifications
Maxrealtimesamplerate
Analogbandwidth
Sensitivityrange
Maxinputvoltage
Inputimpedance
Resolution
Recordlength
Timebaserange
Triggermodes
Triggerpositionrange
Powersupply
Currentconsumption
Dimension

Weight

1MSals

0--200KHz
10mV/div-5V/div
50Vpk(1Xprobe)
1Mohm/20pF

12bits

1024points
500s/Div--10us/Div
Auto,Normal,andSingle
50%

9VDC(8-12V)
~120mA

117 x76x15mm
70gram(withoutprobe)

Page3



- - MCU ™9

Thesevol tagesweremeasuredwh 2 2c AV+ . ADCIN U1P T Cc12
i iti u
C2 || 220pF enSWiisatGNDposition. SW3A 11084150 424 ro pDL/OSC_OUT & 1 | |-22pF
11 u2B AV+ V2 / Pz BAL Y1 |
R1 100K l 10mVy TLO84/SO TPLSED 3| pas BMHJ;[ c13 ||'
A TP11 1% 5 |
PA4
cz | 3pF 0.1v TP12 57 pas PDO/OSC_IN |220r
1 7 c8 P13 WON—T5 P
R2 1.8M1% 1y, TETC17 | PAS
T120pF TRIG 9— PA7
1 s PA8
R3200 RXT Z/;g; BOOTO
c43 K19% USBDM
TSEDP ALLP
OpF WOt A12
PA13 nRST
VIR 371 pata
TED 38
) [ TR
TLO84/SO *ﬁ-‘ Ii bBO
18
H R4 2M1% 1K $ P2 BET 1o PBO VBAT
AV. . — 52 PBL
—Av- ——AAS i o o o |VSENSELL _TP7 '|| DB 39| FB2
5 W ] ; BE a0 B3
c6 » RS ——— 8 L ror— P R14 100k V3 B85 # oo VoDA
5; R2 - : 15K L __W__.@m by - P50
30pF 20K1% Exs L AV BE: 43 Lo
- - n : AL L VSSA
, .
AV SwiB - 120pF AV+ .7 i _Eemg_%%g
5 P RZ3 K|+ 5 / [ - L 21 [pgio
e : A P e v e
] 7 6 | A CPLSEL _TP6 P ?213 13]. BTNSETH o] P13 VoD, 1
m LR — — 8 L] U2DTLO8 S | PB4 VDD_2
m@g 18K ‘RM =% y 15K —Ecm_|AV+ . 4/SO LCD= . PB15 VvDD_3
4-1*_|> = 010 P5 Lav- - =—PCL3TEMPER/RTC VSS_1
G 3 | PCiaiosCaz N V8,2
TLVL @ = PC15/0SC32_OUT 3
JP3 e / c9 t R16
100K

—l:: % Cow A 0.1u D3

| AnalogChannel |

TP33
4 USB,minLB1 ? RBIL5K Buttons

et BTNL SWDPort LCDModuleConnector |

VEUS)
g ~AA] R29 22 |USBDM TP14 Sw
8 TR0 TP15 el BTN2 [ 13
oF* Ve w USESIIDDEBUGH
o ODEONLY —q! 2 pp—
— i BTN3 —_— —q3 4h—
S 3.3v | s sb 433V
;. B swe R34 rcoomr——q 78 b——cormmo—
e BTN4 —H——— b

10K *3-3V|—._._@_._._c 1 12
SWDIO —d 13 14f  LEDA

,||I
g

- 2 - —— lED. = 15 16 [———ppm———V+
. e i - 17 18 = R36
i i 4 V'V ] PG 19 20 3:2@4” Rao
N TestSignalTerminal | — B 1k == ‘I||—@—m—c 2 2p—
- = = L E—; e
2™ ANAN—IESTSIG {25 26 p———pgT—
_— R26 1K g; gg
L ) — SO a—
= 2 DB6 5 2 D§7 ||
|

bBE ____ 4
waavERIRESEL  dos 3 P33
S

— 35 36

PowerSupply | P26 X —C 37 38 [
7 38
1| U3 ng P4 +3.3V Vit ;D i . 39 40 2
Caution: L1 vIN VOUT E_I_@TZS T 2 [N ouT AV- 2 2 LCDHEADER
Powersupplyvoltagecanno vout¥ P %
behigherthanl2Vv. T | + U479L05/TO

o] GND —{ c2210 92 Notes:
o p — OuF )

n | f Q 310263 1.Partvaluesusedcouldbedifferentto
-2 = 93V . * - — thevaluesshown.li Pleaserefertopart

8 TH24

L T Y C |  AAA— St.
O oo™ TP20 L3 sy _ _
O bk ? 1N4004 s i +5 100uH ash-lineboxesareSMDdevices.
+ 1 ~ _I3 Lun vour AV+ Ra1 ¥ ¥ ToK V-MON

3 =
:'2 __ cu 2 _| co ca + R40 470 vaav R4z 1K
= = GNDLM78LO = 100uF = TP27 TP28TP29TP30 osv
100uF 0.1u = - TP31
DCOV 5192 TP32
| | | |
5 4 3 2 1
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