Soldering H ints

@ Putlead throughm ountig holes from the sidew ith
partoutl ineEnsue com ponentevenly touch PCB.

@ Solderleadatthe otherside. Soldershould fully
filland coversoldering pads.
Avoid bridgesbetw een
neighbering pads.

® Cutunused leals
flushw ih cuter.

O R1,R14,R16 : 100K

Ore2 S 1.8M
Ors3 : 200K
Ora 1 2M

Ors < 20K
Ore 1300

[ U——U )
T = il
N4 =P

Alwaysm eterresistor
values be fore soldering

O Rr7,R36 1180
O Rr8,R12,R13:120
D RrR9,R15,R26: 1K
Orio : 3K
ORr11,R38 150
O r28,R40  :470
O r37,R39  : 10K

: 100! H

3.D iodes

Cathode
b1 : 1IN 5819
D2 S IN 4004
(orIN 4007)

DSO 138 Oscilloscope DIY Kit

Toolsyouneed

@ Tron QOW) @ Screw driver
® Solderw ire & Flwh cuter
@ M ulti eter @ Tweezers

:USB m ini-B

0J4

UserM anual.a

Befowr you start
@ Check partvalues& quantitieagainstpartlst
@ A lwaysm eteresistorvaluesbefore soldaing
@ Understand allpartpolari fes and ori emtatdns

* Thesepartsareoptionaland notrequired
for thenorm aloscildscope function.

9.Pin header (forpow er)

Face the opening
outw ard

] sw 4,sw 5,
SW 6,SW 7,

6 X6 X5mm

O c2 : 330pF
[ c3 : 3pF
cs : 1pF

Cc10,C11,
C14,C15,
C16,C17,
C18,C20,
C23

[dc7cs8

ci2,c13 : 22pF

:120pF

Solderpositiepole
(te longerlead) to
the square pad

:79L05
:78L05

lectrolytt capaci

(tie longerlead) to €22,C24,
the square pad €25,C26

Solderpositiepole [ c19,c21, :100! F/16V

brs

O Jo :D €005

:1 X3pin

1 X4pin

O j7, 58 :
(INE] :

1X 2pin
2X 20pin

I swi,sw 2,
SW3

18. S lide sw i thes

2 2P3T

:1m H /.57

:BNC
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20. Testsignalring

Note: Install to the side
oppositto LCD panel.

O
O J2,73

1)M akeasmallringwiha
lead cutoff.

2)Solderthe ring to the two
holesofJ2 (as show n in
the photo).

ShortJP3wihsolder

:2 X20pin
1 X2pin

NOTE: Youneed a9V D C powe rsupply (atleast200m A capacit)
to run the scope. Thispow ersupply isnotincluded in thekit.

@ Connectpow ersupply againYou should see LCD
1ghtsup and osci ldscope paneldiplayed.

@Pressvarbusbutbnsand move swithestoverify
thetfunctbns.

@ Apply 9V powerto J10 (orJ9).
®© Check voltgeatTP22. Ttshould be around +3.3V.
@ IfvoltgeatTP22 isgood disonnectpow er. Short JP4

Plug LCD board into the fan ale headers J3, J7, and J8
on them ain board.

wihsoldrpem anenty . @

Trigger! LED blnking tw icel
indicateboothg-up isgood.

Theassem bly should look like this
afte you have finished allparts

@ A tach probeclipto J1.

@ Touch theredclpwihyourfhger.Doyouseesinal
fiom yourfhger?

=

Troubleshooting

NO TE: Thevoltagesin the photo are forreference only. 5.0V
Thevoltageson yourboard could be diffeant. N
([\L()Cbgc%ﬁglﬁt) / NoDisplay Butthey should be close to the values show n. |

Isvoltage atV+ No C heck pow er Short]JP4 if ithasnotbeen
good? supply done. SeeStep 2above.

Yes¢ ¢

No
IsR36 value conectH FixR 36 ‘ (PressSW8 D oesLED blink? —

and soldered good? Y es‘
N [Check R 36 and
pow eragain

» Check +3.3V voltge
» CheckY1,C12,C13
» Check LED installation

=
o

Y es¢ -
» Check J3 soldering for
Do you getabout3V possible opensorshorts

betw een J1 pin 16 & .
» Check J1 soldering on LCD
180nLCD board? board forpossible opens M
orshorts No
| Are the valuesofAV + and
AV-correct?

Yes
SetCPLswithtoGND |NO [Check U 2B, U2C and
andm easureV 1 and V 2.~ related parts around
A re they cormect? these tw o am pl Tiers ov

Yes

CheckR12 and C8

Fix them |

Check LCD
board

Place thenegat e pen ofvoltme ter
here to do voltage measurem ents.

3.3V 5.02V

Voltage
R eferences

0.1‘3V>l< 6.43V* 9.39V *(Input‘/olmge)
8.V *
3.3V

8.34V

-1.39V
2.16V

0.81V

1.66V

NOTES:
*:These voltigesare inputvolage dependent. The values
show nw erem easured w hen inputvoltaze w as9.39V.

#%:Thesevolagesarem easured w hen CPL swith (SW1)
issetto G ND position.
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How to Use

D isplay and Co ntrols

TriggerLevel

R eadout
Ho rizontal Connectors
fj\ - 0 scilloscope Po sition forPowerSupply
Connector
forProbe
[0K ]:
HO LD /RUN
Selection
[CPL]: [+]or [-]:
Couple Param eter
Selection Adjustm ent
[SEN1]: [SEL J:
Sensitivity Param eter
Selection 1 Selection
[SEN2]: Trigger
Sensitivity Level
Selection 2 Indicator
Reset
Trigger  Trigged! Button
T im ebas i
Sensitivity ](Z/giva;e Slope Indicator
Vertical W /Adiv) Trigger
Position Couple Mo de
Indicator
C onnections Attention

1. Powe rsupply voltagemu stnotexceed
Pow erSupp ly: ConnectDC powersupply to J9or J10. Thepow er 12V. 0 therw ise U 5 w illgethot.

supply voltagem ustbe in therange of 8-12V. 2. A llow ed ma xim um signalinputvoltage
Probe: Connectprobe to J1. is50V pk (100V pp) w ith the c1p probe.

Oper ations

Presson [SE L ] button: Selectparam eter to bead justed. The selected param eter willbe highl ghted.
Presson [Jr] or [*] button: Adjusttheparam eter selected by [SEL ]button.
Presson [OK J button: Freezewaveform refresh (enteringH O LD state). Presson itagain w illde-freeze.

C hange [C PL J switch : Setcoupleto DC ,AC ,orGND .W hen GN D isselected the scope inputisisolated from input
signaland connected to ground OV input).
Change [SEN 1]Jor [SEN 2] switch: Adjustsensitiity. Theproductof [SEN 1]and [SEN 2] settigsm akes the
actualsensitiity which isdisplayed atthe low er-leftcornerofthepanel.
Presson [R eset] button: Perform asystem resetand re-bootstheoscildcope.

0V LineAlignm ent

Som etimesyoum ay find the OV 1ie (the trace corresponding to OV inputvoltge) doesnotm atch with theV P0S
indicatoratthe screen leftborder. Thiscan easiy be fxed by perform ing the OV lhealgnm ent! functbn.First,
setthe couple sw itch [C PL ]to GN D positdn.Then presson [SEL Jbutton tom akeV PO S indicator highl ghed and
hold down [0K Jbuttn forabout 2seconds.You willsetthe traceal gned toVPO S indicator w hen you release
[0OK Jbutton.Youm ay see som e residuemism atch rem ainsatthehighestsensitiiy settngs. Thisisnorm al.

ProbeCalibrtion

Because there isalwayssom e capacitncebetw een scope inputand Leaveblack clip
un-—connected

ground probeneedstobecal brated to achievebetterm easurem ent
result for high frequency signals. Thiscan be donewith thehelp of
thebuiltnitestsignal. Todo thisplease fol bw the stepsbelow.
1. Connectthered clip to the testsignal term inaland leave the
black clip un—connected (see photo atright).

. Set[SEN1]switch t0 0.1V and [SEN 2] sw itch to X 5.
Set[CPL]swithtoAC orDC.

. Adjusttmebase to 0.2m s. You should see wa veform sim ilar
to thatshow n in photosbelow. If timcesarenotstable ad ust
triggerlevel (he pink trangle on r ghtscreen border) so as
you geta stable display.

o

w

4. Tum C4 (capacibrtimm er)wihasma llscrew driverso that
the wa veform displays sharp rightangle (photo C).

5. Set[SEN1]switch to 1V and [SEN 2] switch to X 1w hile keep allother
settingsunchanged. A d justC 6 so thatsharp rightangle wa veform is
displayed.

Connectred clip to
testsignaloutput

A “Notenough B “Toomu ch C ” Good

Hints

TheLED atbottom ~rghtcomer (labelled TRIGG ED !) isthe trggerindicator. Itblinksw hen triggers

are detected.

Triggersand TheirMo des

Triggersare events thatindicate signalvol bge acrossing

asetlevel (i e triggerlevel) along aspecified diection
(i.e. triggerslope, rising orfal ing). Oscilloscope uses

Specifiations
M ax real tm e samp le rate| IM Sa/s
Analog bandw idth 0 —200KHz

triggers as reference points in tim e for stable wa veform Sensitivity range 10m V Adiv -5V Aiv
display and mea sureme nts. M ax inputvoltage 50V pk (IX probe)
Inputim pedance IM ohm /20pF
Auto MOde . . Re solution 12 bits
Inautom ode oscil bscope w illperform display refresh no :
Record length 1024 points

m atertrggershappen ornot W hen trggersare detected

500s/D iv—10usD iv

A uto,Nom al, and Single

50%

9V DC B#12V)

wa veform display w ilbe displayed w ith reference to Tim ebase range
triggerpoints. 0 therw ise, display wa veform atram dom Triggerm odes
reference points. Triggerpositon range
Normal Mode Powersupply
Innoma Im ode oscil bscope w illonly perform display Currentconsum ption

“120m A

refresh w hen there are triggers. If no triggershappen D imension

117 x 76 x 15mm

wa veform display w i lstay unchanged. W eight

70 gram (v ithoutprobe)

Single Mode

Singlemo de is the sam e asnoma lm ode exceptthat
osciloscopew illenterHO LD state afer atrggerhasbeen
detected and wa veform display hasbeen updated.

N oma land single mod esare useful forcaptur hg sparse
orsingle wa veform .
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AIN P9
TP1 *% Thes e voltages wer e measured *% McCU e e ]
J1 P! DC S when SWI is at GND position. ! Ul
BNC uz2e ADCIN ——
o]t g ; | 0pl A SW3A  TLOS4 /SO ]}’2“’ PD 1OSC_oUT
| | U2B !
0du GND 4, Rl 100K o TLO84 /SO e
! 5 N | e A1 PD 00SC _IN
’ c3 |1 3pF 0.1V 9 5 TP12 4 D 0,0 SC
/ i O P13 PAS
! R2 L8M 1% N / e ml > foes
20pF TRIG »
U SN S Iy B S S I o 120pF e
PA9 BOO T0
LRSI
N / USBDIT gy | A0
————— N I TSBOP Al
\ ! ’ ST OO PA 12
R | Av- Tt pa13 nRST
\ I 3 pp g
uza ! s : R11 R15 PATS
TLO84 /SO ! I 50 )
! R12M 1% i K P2 PBO VB AT
! ‘ I PBI
' PB2 u
! T o/ PB3
« V3 PB4
.
I 6 x| , R 14 100K i —
! ] - P4 PB6
| 30pF
; TL_PWM PB7 I 100uF
.7 7 ST T T T T - VOEN 2 pB8 VSSA i _ !
———————— AVt swi -7 120pF e LAl ’ T | PR = =
1 D! I = =
| R .’ T _nRESE[ 55 | B 10
- | oYY To SWaB----9 BTN 25 |,
6 I | CPLSEI ™6 6 (VSENSE 12 P8 R13 BTN3 PB 12
— Y 120 T2 B 13
R19 o | K25 T " 4 u20 /s BTN PB 1 ¢
' \RoT T 5 o AV 4 TLO84 /SO e L 2T
,—EJ‘H > [, By LCD nCS 1
0.1u Hav- —S_Wg‘—‘— PC 13/TEM PE]
VL TCD oWk T
P
10 c1l / 9 R16 ‘L
wok | e e
= ol 0.1u
Analog Channel | =
]
Ui U wing Buttons —o— s SWD Port LCD Module Connector |
o—
SW4
—T  BTN2 I3
SWo *—q 1 2 p—=x
=0 13 *—q 3 1 p—x -
o6 © | v 5 6 P s 1133
g -
LCD_nWR 7 8 L.CD_nkD
—_— BTN4 —Im 99 10 p—————
N +3.3V noo12 p—=x
= = SV Jp5 X9 uP—X gy
- B ‘I‘ LEDKI X9 }? }g P TTD K2 VNV v
. TEDK3 7 TEDK1 :
7777777 i 176 : 9 2 I S
1 ' 21
| R32 K, R P16 !
Uart 2 I R33 K | TXL P17 3
3 AN - 5
7
| Power  Supply P21, 'eres 7 3
I
I ) 1 1 o
Caution: ; : N our _A_?_va LCD HEA DER
Power su pply voltage can | vour 1 AN
not be higher  than 12V. ! s |+ co2 o U4 _
= | - | 100uF 0z 79105 /10 92 Notes:
N 1117 3.3/10263 | ! .
[CH I ) ! i‘ 1. Part values used coul d be differen t to
© , ””””” = the values shown. Ple a se refer to part
= D2 2o ) 13 P ED) - list.
110 1N 4004 \jl_ Us ~5_} wow - & 14 >~ ffT-T----- I o 2. Parts in dash-line boxe s are SMD devices.
1 T ~ ,
[CR: ( Pt VIN VOUT > I JAv+ @
© : == A ow B e = TP27 TP28 TP29 TP30 o R 39 i
100uF = [V 78L05 192 © © © © 10K

value s shown

were measured

* These voltages are power volt age dependent

The

9.3V powe r voltage. =

3
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