14. Electrolytic capacitors

Soldering Hints DSO 138 Oscilloscope DIY Kit oz
SEZER

@ Put leads through mounting holes from the side with I B ;
part outline. Ensue component evenly touch PCB. U Ser M an u a Rev.0la NN TE . =
(@ solder leads at the other side. Solder should fully
fill and cover soldering pads. Toolsyou need Beforeyou start
Avoid bridges between @ Iron (20W) (@ Screw driver (D Check part values & quantities against part list
3 'g&?ﬂﬁﬁg’@gﬂi (T ® solder wire (B Flush cutter (@ Always meter resistor values before soldering N
flushwith cutter, = R ® Multimeter (& Tweezers (® Understand all part polarities and orientations ﬁ‘;‘g’ﬁgn";;' oot ole O e
the square pad C25,C26
Stepl * Thesepartsareoptional and not required
for thenormal oscilloscope function. 15. Power connector

9. Pin header (for power)

Face the opening

0 J10 :DCO05

C .
> Note: ) outward
Always meter resistor - USB mini -B
values before soldering '
O J  :2Pin
OR7,R36  :180Q 16. Pin-header (male) *
LI RLR14,R16: 100K 2 [] Rg,R12,R13: 1200
Ure “18MQ [ Ro R15R26: 1K Q O :1X 3pin
Ors 1200KQ [ R1g 3K 0 0 . 11X 4pin
Lra rame OR11L,R38  :15KQ O Sw4,Sw5, :6X 6X 5mm
, SW6, SW7, :
LI Rs P20k e [0 Rr28,R40  : 4700 sws +9014
Ol re 13000 [0 R37,R39  :10KQ

11. Regulators

2. HF-Chokes
' ©) &g

RS T \]
[ c1,co, 101K F O G N -79L05
OLLL3L4 : 100uH Gy Cie 28L05 ah®
C16,C17, OJ7,38  :1X2pin
gig 20 O x :2X 20pin
O c2 :330pF [ c7,c8 : 120pF . .
Ocs apF Ocizcis - 22pF 18. Slide switches
Cathode O cs :1pF T — :
[ swi,sw2, : 2P3T
Ob1 : IN5819 W3
ODb2 : IN4004 2
(or 1N4007) 50 N @ / B ]
4. Crystal 13. Power inductor 19. BNC connector
B wf X . -
Ov1 - 8MHz Solder positive pole =) OL2 . 1mH/0.5A \/ O _BNG
(thelonger lead) to : . Z
the square pad
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20. Test signal ring

1) Makeasmall ringwitha

lead cut-off.

holes of J2 (as shownin
the photo).

2) Solder thering to thetwo

Short JP3 with solder

22.LCD Board

= Note: Install tothe side
: oppositeto LCD panel.

Oa
O 32,33

12X 20pin
11X 2pin

A. Check voltages B. Attach LCD board C. Verify

NOTE: Youneed a9V DC power supply (at |east 200mA capacity)
to run the scope. Thispower supply isnot included in thekit.

Theassembly should look likethis
after you havefinished all parts

Isvoltageat V+ No Check power Short JP4if it has not been
good? supply done. See Step 2 above.
Ye:
S¢ No No| » Check +3.3V voltage
ts R36 value correct H Fix R36 ‘ [Press SW8. Does LED blink? P b Check Y1, C12, C13
and sol dered good? P Check LED installation

Yesy

Do you get about 3V |NO,
between J1 pin 16 & Check R3§ and
180nLCD board? power again

Check LCD
board

Yesy

» Check J3 soldering for
possible opens or shorts

» Check J1 soldering on LCD
board for possible opens
or shorts

W 0W 10m

| AV- correct?

No
Arethevaluesof AV+and

NoT % V =
i

Fix them |

Yes+

Arethey correct?

Set CPL switchto GND
and measureV1andV2.—

NO[Check U2B, U2C and

related partsaround
thesetwo amplifiers

Yes:

Check R12 and C8

Place the negative pen of volt-meter
here to do voltage measurements.

@ Apply 9V power to J10 (or J9). Plug LCD board into the femal e headers J3, J7, and J8 @ Connect power supply again. You should see LCD @ Attach probeclipsto J1.
(@ Check voltage at TP22. It should be around +3.3V. on the main board. lights up and oscilloscope panel displayed. @ Touch the red clip with your finger. Do you see signal
@ If voltage at TP22is good disconnect power. Short JP4 (@ Pressvarious buttons and move switchesto verify fromyour finger?
with solder permanently . their functions.
@
“Trigger” LED blinking twice @
indicates booting-up isgood.
NOTE: Thevoltagesin the photo arefor referenceonly. -5.0v) (4.99v ) ( 3.3V 5.02v Voltage
Thevoltages on your board could be different. References ’
. * * *
/ No Display But they should be closeto the values shown. 019V (4373 (5397 (Input Voltage)

3.3V

8.34V

-1.39v
2.16V

0.81V

NOTES:
*: Thesevoltages areinput voltage dependent. The values
shown were measured when input voltage was 9.39V.
**: These voltages are measured when CPL switch (SW1)
isset to GND position.
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— How to Use

Display and Controls

Horizontal

Oscilloscope ~ Position Trigger Level Connectors
Mode Readout for Power Supply
Connector
for Probe
[OK]:
HOLD/RUN
Selection
[CPL]:
Saebtion [+ or [
1
Par ameter
Adjustment
[SEN1]: .
;ﬂSi:ﬁVit)i L'ar ar]r;eter
ection
Selection
[SEN2]:
Sensitivity
Selection 2
Trigger
Level
Indicator
. s Reset
poiiiay  SENSIUMIY Couple Timebase Trigger Trigger  “Trigged™  Button
I ndicator (v/div) (s/div) Mode  Slope Indicator
Connections Attention

1. Power supply voltage must not exceed
12V. Otherwise U5 will get hot.

2. Allowed maximum signal input voltage
is50V pk (100V pp) with theclip probe.

Power Supply: Connect DC power supply toJ9or J10. The power
supply voltage must bein therangeof 8- 12V.

Probe: Connect probetoJ1.

Operations

Presson [SEL] button: Select parameter to beadjusted. The selected parameter will be highlighted.

Presson [+] or [-] button: Adjust the parameter selected by [SEL] button.

Presson [OK] button: Freezewaveform refresh (entering HOL D state). Presson it again will de-freeze.

Change[CPL] switch: Set coupletoDC,AC, or GND. When GND isselected the scopeinput isisolated from input
signal and connected to ground (OV input).

Change[SEN1] or [SEN2] switch: Adjust sensitivity. Theproduct of [SEN1] and [SENZ2] settings makesthe
actual sensitivity which isdisplayed at thelower-left cor ner of the panel.

Presson [Reset] button: Perform asystem reset and re-bootsthe oscillscope.

0V LineAlignment

Sometimesyou may find the OV line (thetrace corresponding to OV input voltage) doesnot match with theVPOS
indicator at thescreen left border. Thiscan easily befixed by performingthe“0V linealignment” function. Fir st,
set the coupleswitch [CPL] to GND position. Then presson [SEL] button to make VPOSindicator highlighed and
hold down [OK] button for about 2 seconds. You will set thetracealigned toVPOSindicator when you release
[OK] button. You may see someresidue mismatch remainsat the highest sensitivity settings. Thisisnormal.

Probe Calibration

Leaveblack clip Connectredclipto
test signal output

Becausethereisalwayssome capacitance between scopeinput and
ground probeneedstobecalibrated to achieve better measurement
resultsfor high frequency signals. Thiscan bedonewith the help of
thebuilt-in test signal. Todo thispleasefollow the steps below.
1. Connect thered clip to the test signal terminal and leave the
black clip un-connected (see photo at right).
Set [SEN1] switchto 0.1V and [SEN2] switch to X5.
Set [CPL] switchtoAC or DC.
. Adjust timebase to 0.2ms. You should see waveform similar
to that shown in photos below. If traces are not stabl e adjust
trigger level (the pink triangle on right screen border) so as
you get astable display.
4. Turn C4 (capacitor trimmer) with asmall screw driver so that
thewaveform displays sharp rightangle (photo C).

5. Set [SEN1] switch to 1V and [ SEN2] switch to X 1while keep all other
settings unchanged. Adjust C6 so that sharp rightanglewaveformis
displayed.

un-connected

N

w

Runn i ng

AUTD )

A - Not enough B -Toomuch C-Good

Hints

TheLED at bottom-right corner (labelled “TRIGGED”) isthetrigger indicator. It blinkswhen triggers
aredetected.

Triggersand Their Modes T
99 Specifications

Triggersare eventsthat indicate signal voltage acrossing
aset level (i.e. trigger level) along aspecified direction
(i.e. trigger slope, rising or falling). Oscill oscope uses
triggersasreference pointsin time for stablewaveform
display and measurements.

Auto Mode

I'n auto mode oscilloscopewill perform display refresh no
matter triggers happen or not. When triggers are detected
waveform display will be displayed with referenceto
trigger points. Otherwise, display waveform at ramdom
reference points.

Normal Mode

In normal mode oscilloscopewill only perform display
refresh when there are triggers. If no triggers happen
waveform display will stay unchanged.

Single Mode

Single modeisthe same as normal mode except that
oscilloscope will enter HOL D state after atrigger has been
detected and waveform display has been updated.

Normal and single modes are useful for capturing sparse
or single waveform.

Max realtime samplerate

1MSals

Analog bandwidth

0--200KHz

Sensitivity range

10mV/div - 5V/div

Max input voltage

50V pk (1X probe)

Input impedance

1M ohm/20pF

Resolution

12 bits

Record length

1024 points

Timebase range

500s/Div -- 10us/Div

Trigger modes

Auto, Normal, and Single

Trigger position range

50%

Power supply

9V DC (8- 12V)

Current consumption

~120mA

Dimension

117 x 76 x 15mm

Weight

70 gram (without probe)
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TP1 ** These vol tages wer e neasured & o }
J1 25 when SW. is at GND position. ! u1 I c12
BNC 1 P u2c AV+ * ADCIN 10 | 22pF
L_il AC 34 2 c2 || 220pF A+ SW3A  TL084/SO / VSENSELZ 19 22(1) PD1/0SC_OUT T
| I u2B - ----- I\ VSENSE[T 12 Y1l
[T« Vo R R1 100K 0V g TLO84/SO 2 @’TP3 CPLSEL 13 Eﬁg gMH‘zD ci13 “‘
/ S A [ | TP11
, | 30F z\\o | 11y O pas PDO/OSC_IN —5—:—_1_—-{ TooF
/ | / [ / R12  C8 TP13 ©C V-MON 16 | FAS [
/ R2 1.8M 1% | e | --Zh----1 TESTSIC 17 | PAS sy
< \ 120p] TRIG 29 | AT 5K ; °
N I T PA8 lm— = Bl
””””” ! 444,
RXT T PAS BOOTO [ g W"“'
RXT 1 21|
\ c4 / USBDM T PA10 W 1K
————— N : USBDP Eﬁg |
—SWom— ] |
\\ 30pF | AV- ﬁHA_SWCL PA13 nRST T
) I TEp— ol pA14 |
LED c1a sws
U2A | ~ I LED 38 1 pals I
TLOB4/SO i = I I 1af AN ! Ru RIS ogo ! | oin
} R4 2M 1% 0 10K, | swzB | 1K P2 DB g | PBO VBAT —l—|“'3-3‘/
| . | Fe--—1 | DB2 L
‘ 1o s vsmise g | s : L
I L_ Y . V3 DB4_ | 49 | Cis L4 100uH
| c6 x| R5 T 1A A~ ! R22 e R14 100K DB5 | 41 | PB4 0.1u
| N IR2T 33K 15K . DB6 14 | PBS VDDA | +3.3V
Ji 30pF 20K1% I — — —— = — = T o P P4 DB7 T 43 ggg ! +C26
. TL_PWM | 100uF
. - e _ — —45| ppg VSSA | !
120pF e | AV+ L [CD_nRD PB9 =
|R23 10K . LCD_nRESET 215 Egi?
.
[ 1 [ S | SW3BR - — - — 4 BTN4
| | CPLSEL ~TP6 76 6 | VSENSEL2 _ TP8 R13 mg—‘—z‘r‘— PB12
YT N 120 T2 pB13 VDD_1
&5 N ‘ 55 u2D T2 pe1a VDD_2 c
15K IR24 33K 15K cio 1AV B TLO84/SO | PB15 vbD_3
[ Ex Ljav. LCD_nCS |
0.1u - ; PC13/TEMPER/RTC VSS_1
TGO WRT—— PC14/0SC32_IN  VSS 2
3 ——=—1—*% PC15/0SC32_OUT VSS_3
cu co R16 ! STMB32F103Cx
00k | e
= LED Ro28 470
e
J4_USB mini B But t ons ] == BN SWD Port LCD Modul e Connect or |
VBUS swa
D- - A e ———
D+ BTN2 " USE SvD DEBUG | 3
D Sw5 ! MODE ONLY i —d 1 2 b—=x
GND - BNz | "7 T Q3 4 p—=
wlw—c 5 6 p——=s—r==—]+33V
SW6 LCD nCS B : [CD RS
LCD nWR 9 P—iconrb
——  BTN4 36 — ™Mo 99 w0p———— —
o BTN +33V—p—nu 12 p—=X B
1 - sw7 1 JP5 X913 14P—X |gpa
2 i LED-K1 9 b 1 TEDK2 A
B : : 3 6 TEDR3 o1 TEDKA [
Uar t 1 iRa2 KRG STPI6 Test Signal Term nal | = ‘I\F@I—Cpso 21 22— pgy
r 2 R33 Ko QP17 DB2 RS G-
3 0 — TESTSIG DB4 a > 2 b DBS
= R26 w DBe g2 B oer
= 32 LoomREsET g2 30 a3V
+33Vp—— 33 34 D—“\- -
*—Cq 35 36 p—x
- *
| Power Supply 11p22 5 szeg\b* 2 8 AR RE=
+3.3V v+
i on: ? 1 1
Caut i on: 2 Bo—4-@23 T~ N oo - [CD HEADER
*

Power supply vol tage can
not be higher than 12V.

19
| 1 *
o

o u4
- 79L05/TO92

Not es:
1. Part values used could be different to
the values shown. Please refer to part
list.

= b2 . . .
J10 IN4004  V* (? ********* 2. Parts in dash-line boxes are SMD devices.
X ol » 31 VIN vouT
c19]+ C23  R40
© GND TP27 TP28 TP29 TP30
100u = [M78L05/T92 © ® © O

R39 0lu T MM T
10K TP3 ©
TP3
* These vol tages are power volt age dependent. The ©

= = val ues shown were neasured at 9.3V pover voltage. =

e
s

3] | 2 | 1
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LCD1
1 DBO
DB2 F—Fg5—
DB3 GND1
GND [me—veeT
VCC [ —cs
RS Mo wR
WR ™5 nRD
RD m 1 ™o
XR H&—Ce—
YD [Tg LEDA
LED-A [ED-K1
LED-K2 HE—TF575
LED-K3

20 LEDKZ
LED-K4 v
M3 F—5—

DBZ
DB4 = DB10

DB11 DELD
DB12 [F—FET—
DB15 FE—FETe—
DB16 OETT
DB17 ) NRESET
VCC [;vcCs
vce GND?2
GND

35 DBS
DB5 DE6
GND DB6 T

DB7
GND DB7 [
24 TET
P1
B CND1
P2
] Eo CND?

DBO DBL1
=9 o—
DB2 1 2 DB3
ot B G o— o —

GNDI 3 4 VCC1

_ e —
ncsS 5 6 RS
L —' b
NWR 7 8 nRD
JALLLA——' b
VO 9 10 XC
y———9 o— = ——
YU 12 XR
yi——3 o—
YD 1314 [EDA
LG o—
[EDKL 15 16 LEDK2
[EDK3 ir 18 LEDK4
V3 19 20 DBZ
e Q o— 1 —
DBI0 21 22 DBIL
G o—
DBI2 23 24 DBI3
DBI4 25 26 DBI5
DBI16 27 28 DBL7
NRESET 29 30 VCC2

31 32 O—GNDZ

vees 33 34

—= 9 o————
DB6

BB % ep__De

—q 37 38 p—=x

»>— 39 40 Pp—xX

Ja
DBO DB1
ez 9! 20—z
A= N— o - S

GNDT 3 4 VCC1L

e —e bh— =
ncs 5 6 RS
L —T b
nWR 7 8 nRD
LLLLA S o— .~
MO 9 10 XC
R E— — -~
YO 1 12 <R
R SE— o A T
YD 13 14 TEDA
A —' b
[ED-KL 15 16 LED-K2
[ED-K3 17 18 LED-K4
V3 19 20 DB4
DB10 g1 220 DBIL
DBIZ 23 2 DBI3
DB14 25 26 DB15
DB16 21 28 DBL7
NRESET 29 30 VCC2
VCC3 gé 3421 GND2
DA~ EE— o— <

DB6
ream—: o SO— L -
——F 37 38 p—=X

“—q 39 40 p—x

HEADER 20X2

[Title
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Size Document Number Rev
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DS0138 SMDPart List ( Pre-soldered )

Type Descriptions Qty Part Number Remarks
Resistor 10K, 0805 6 |R17, R20, R23, R34, R35, R41| Pre-soldered
Resistor 3.3K, 0805 3 |R18,R21, R24 Pre-soldered
Resistor 1.5K, 0805 4 |R19, R22, R25, R31 Pre-soldered
Resistor 1K, 0805 4 |R27,R32, R33, R42 Pre-soldered
Resistor 22,0805 2 |R30,R29 Pre-soldered
IC STM32F103C8, QFP-48 1 |ul Pre-soldered
IC TLO84, SO14 1 |u2 Pre-soldered
IC LM1117-3.3, TO263 1 |Jus Pre-soldered
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