
Iron (20W)1

Solder w ire 

M ultim eter

Screw  driver

U ser M anual R ev. 01

 DSO 138 Oscilloscope DIY Kit

2

3

4

Flush cutter5

Tools you need

Tw eezers6

A ssemb ly M ain B oard and L C D  board (follow  the order as num bered)Step 1

1. R esistors

Alw ays m eter resistor
values be fore soldering

N ote:

R 1, R 14, R 16  100K  

R 2                    1.8M  

:                    

:                    

R 3                    200K  :                    

R 4                    2M  :                    

R 5                    20K  :                    

R 6                    300 :                    

R 7, R 36  180 

R 8, R 12, R 13                    120 

:                    

:                    

R 9, R 15, R 26                    1K  :                    

R 10                    3K  :                    

R 11, R 38                    150  :                    

R 28, R 40                    470 :                    

R 37, R 39                    10K  :                    

L 1,L 3,L4 100 H!

2. H F-C hokes

:                    

D1 1N 5819

3. D iodes

:                    

D2 1N 4004:                    

(or 1N 4007)

Y1 8M Hz

4. C rystal

:                    

J4 U SB  m ini -B

5. U SB  Socket *

:                    

6 X 6 X 5mm

6. Tact Sw itches

:                    SW 4, SW 5,
SW 6, SW 7,
SW8

7. C eram ic C apacitors

0.1 F!:                    

330pF:                    

3pF:                    

C 1, C 9, 
C 10, C 11,
C 14, C 15,
C 16, C 17,
C 18, C 20,
C 23

1pF:                    

C 7, C 8                    120pF:                    

C 12, C 13                    22pF:                    

C2

C3

C5

D3

8. LED

:                    " 3m m , green

Solder positive pole
(the longer lead) to
the square pad

J9 2 Pin

9. Pin header (for pow er)

:                    

Face the opening
outw ard

8550

10. Transistors

:                    Q1

9014:                    Q2

C athode

79L 05

11. R egulators

:                    U4

78L 05:                    U5

C 4, C6 5 - 30pF

12. C apacitor trimm ers

:                    

L2 1m H /0.5A

13. Pow er inductor

:                    

14. Electrolytic capacitors

:                    100! /16VFSolder positive pole
(the longer lead) to
the square pad

C 19, C 21,
C 22, C 24,
C 25, C 26

D C 005

15. Pow er connector

:                    J10

16. Pin-header (m ale) *

1 X 3 pin:                    J5

1 X 4 pin:                    J6

17. Pin-header (fema le)

:                    1 X  2 pinJ7, J8

:                    2 X  20 pinJ3

SW1 , SW 2, 
SW3

2P3T

18. Slide sw itches

:                    

J1 B NC

19. B N C  connector

:                    

Put leads through m ounting holes from  the side w ith
part outline. E nsue com ponent evenly touch PCB.

1

Solder leads at the other side. Solder should fully
fill and cover soldering pads.
A void bridges betw een
neighbering pads.
C ut unused leads
flush w ith cutter.

2

3

Soldering H ints

C heck part values &  quantities against part list1

A lw ays m eter resistor values before soldering

U nderstand all part polarities and orientations

2

3

B efore you start

* T hese parts are optional and not required
   for the norm al oscilloscope fun ction.
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1

C . V erify 
C onnect pow er supply again. Y ou should see L C D 
lights up and oscilloscope panel displayed.

2 Press various buttons and m ove sw itches to verify
their functions.

1 ) M ake a sm all ring w ith a 
      lead cut-off. 

20. Test signal ring

2 X 20 pin

22. L C D  B oard

:                    J1

1 X 2 pin:                    J2, J3

2 ) Solder the ring to the two
     holes of J2 (as show n in 
     the photo). 

21. JP3

Short JP3 w ith solder
N ote: Install to the side
opposite to LC D panel.

Test and U seStep 2 N O TE:  Y ou need a 9V  D C  powe r supply (at least 200m A  capacity)
to run the scope. T his pow er supply is not included in the kit.

1

A . C heck voltages

2

3

A pply 9V  pow er to J10 (or J9).

2 C heck voltage at T P22. It should be around +3.3V.

3 If voltage at T P22 is good disconnect pow er. Short JP4
w ith solder .perm anently 

1

B . A ttach LC D  board
Plug L C D  board into the fem ale headers J3, J7, and J8
on the m ain board.

1

A . U se
A ttach probe clips to J1.

2 Touch the red clip w ith your finger. D o you see signal
from your finger?

1

Troubleshooting

Is voltage at V+
good?

C heck pow er 
supply

Is R 36 value correct
and soldered good?

D o you get about 3V
betw een J1 pin 16 &
18 on L C D  board?

Fix R 36

L C D  D ark

No

No

Y es

Y es

(N o backlight)

No

Y es

Ch eck R 36 and
pow er again

C heck L CD
board

Press SW8 . D oes LE D  blink? C heck Y 1, C 12, C 13
C heck L E D  installation

C heck +3.3V  voltage

C heck J3 soldering for 
possible opens or shorts

N o Display

Y es

No

C heck J1 soldering on LCD
board for possible opens
or shorts

2

8.60V

9.39V

8.34V

3.3V

-1.39V

2.16V

0.81V

6.43V0.19V

5.02V3.3V4.99V-5.0V

-8.08V

-8.11V

1.66V0V

*

*

**

*

*

*

****

V oltage
R eferences

(Input Voltage)

*: T hese voltages are input voltage dependent. T he values 
    show n w ere m easured w hen input voltage w as 9.39V.

**: T hese voltages are m easured w hen C PL sw itch (SW1)
       is set to G N D  position.

N O TE S:

Place the negative pen of volt-me ter
here to do voltage measurem ents.

T he assem bly should look like this
after you have finished all parts

Short JP4 if it has not been
done. See Step 2 above.

C heck U 2B , U 2C  and
related parts around
these tw o am plifiers

NoSet CP L sw itch to G ND
and m easure V 1 and V 2.
A re they correct?

C heck R 12 and C8

Fix themA re the values of A V + and
A V - correct?

N o Trace

Y es

No

Y es

T he voltages in the photo are for reference only.
T he voltages on your board could be different.
B ut they should be close to the values show n.

NO T E:

ww w .jyetech.com /forumTech Support:

 Trigger! L E D blinking tw ice
indicates booting-up is good.
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HO L D R UN/

C onnectors
for P ow er Su pply

Trigger L evel
R eadout

Ho rizontal
Po sitionO scilloscope

Mo de
C onnector
for Probe

C ouple
Selection

Sensitivity
Selection 1

Sensitivity
Selection 2

V ertical
P osition
Indicator

Sensitivity

C ouple

T im ebase

Trigger
Mo de

Trigger
Slope

 Trigged!
Indicator

Trigger
L evel
Indicator

P aram eter
Selection

P aram eter
A djustm ent

R eset
B utton

[+] or [-]:

[SEL ]:

[O K ]:

[C P L ]:

[SE N 1]:

[SE N 2]:

How to Use

D isplay and Co ntrols

C onnections
Pow er Supp ly: C onn ect D C  pow er sup ply to J9 or J10. T he pow er

supply voltage m ust be in the range of 8 - 12V.

P robe: C onn ect probe to J1.

Powe r supply voltage mu st not exceed
12V. O therw ise U 5 w ill get hot.

Attention
1.

A llow ed ma xim um signal input voltage
is 50V pk (100V pp) w ith the clip probe.

2.

Oper ations
Press on [SE L ] bu tton: Select param eter to be adjusted. T he selected param eter will be highlighted.

P ress on [+] or [-] button: A djust the param eter selected by [SEL ] button.

P ress on [OK ] button: Freeze w aveform  refresh (entering H O L D  state). P ress on it again w ill de-freeze.

C hange [C P L ] sw itch: Set couple to DC , AC , or GND . W hen GN D  is selected the scope input is isolated from  inpu t 
signal and connected to ground (0V  input). 

C hange [SE N 1] or [SE N 2] sw itch: A djust sensitivity. T he product of [SEN 1] and [SEN 2] settings m akes the 
actual sensitivity w hich is displayed at the low er-left corner of the panel.

P ress on [R eset] bu tton: Perform  a system  reset and re-boots the oscillscope.

0V  L ine Alignm ent

Som etimes you m ay find the 0V  line (the trace corresponding to 0V  input voltage) does not m atch with the V P OS
indicator at the screen left border. T his can easily be fixed by perform ing the  0V  line alignm ent! fun ction. F irst,
set the couple sw itch [C PL ] to GN D  position. T hen press on [SEL ] button to m ake V P O S indicator highlighed and
hold dow n [OK ] button for about 2 seconds. Y ou will set the trace aligned to V P O S indicator w hen you release
[OK ] button. Y ou m ay see som e residue mism atch rem ains at the highest sensitivity settings. T his is norm al.

P robe C alibration

B ecause there is always som e capacitance betw een scope input and
ground probe needs to be calibrated to achieve better m easurem ent
results for high frequ ency signals. T his can be done with the help of
the built-in test signal. To do this please follow  the steps below.

C onnect red clip to
test signal output

L eave black clip
un-connected

C onnect the red clip to the test signal term inal and leave the
black clip un-connected (see photo at right).

1.

Set [SE N 1] sw itch to 0.1V  and [SEN 2] sw itch to X 5.
Set [C PL] sw itch to A C  or DC.

2.

A djust timeba se to 0.2m s. Y ou should see wa veform  sim ilar
to that show n in photos below . If traces are not stable adjust
trigger level (the pink triangle on right screen border) so as
you get a stable display.

3.

Turn C 4 (capacitor trimm er) w ith a sma ll screw  driver so that
the wa veform displays sharp rightangle (photo C).

4.

C4

C6

Set [SE N 1] sw itch to 1V  and [SE N 2] sw itch to X 1w hile keep all other
settings unchanged. A djust C 6 so that sharp rightangle wa veform is 
displayed.

5.

A " N ot enough B " Too mu ch C " Good

A nalog bandw idth

Sensitivity range

Re solution

Re cord length

M ax realtim e samp le rate

Tim ebase range

M ax input voltage

Input im pedance

Pow er supply

C urrent consum ption

D imension

W eight

1M Sa/s
0 -- 200KHz

10m V /div - 5V /div

50V pk (1X  probe)

1M  ohm /20pF

12 bits

1024 points 

500s/D iv -- 10us/D iv

9V  D C  (8 # 12V)

~120m A 

117 x 76 x 15mm

70 gram  (w ithout probe)

Trigger m odes

Trigger position range

A uto, N orm al, and Single

50%

Specifications

H ints

T he LE D  at bottom -right corner (labelled  T R IGG ED !) is the trigger indicator. It blinks w hen triggers
are detected.

Triggers and T heir Mo des

Triggers are events that indicate signal voltage acrossing
a set level (i.e. trigger level)  along a specified direction 
(i.e. trigger slope, rising or falling). Oscilloscope uses
triggers as reference points in tim e for stable wa veform
display and mea sureme nts.  

In auto m ode oscilloscope w ill perform display refresh no
m atter triggers happen or not. W hen triggers are detected
wa veform  display w ill be displayed w ith reference to
trigger points. O therw ise, display wa veform at ram dom
reference points.

Auto Mode

In norma l m ode oscilloscope w ill only perform  display
refresh w hen there are triggers. If no triggers happen 
wa veform  display w ill stay unchanged.

Normal Mode

Single mo de is the sam e as norma l m ode except that 
oscilloscope w ill enter HO L D  state after a trigger has been
detected and wa veform  display has been updated. 

Single Mode

N orma l and single mod es are useful for capturing sparse 
or single wa veform . 

Selection

(s/div)
(V /div)
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

8.3V
*

AC

0.1V

1V

GND

X1

X2

X5

10mV

DC

USE SW D DE BUG

MODE  ON LY

V1

V2

V3

AIN

V-

TLVL

DC 9V

-
+

Analog  Channel

USB

Uart

Power  Supply

-
+

Buttons SWD Po rt LCD Mo dule Co nnect or

MCU

Notes:
Part values used  coul d  be differen t to
the  values shown. Ple a se refe r to part
list.

1.

2. Parts in dash-line boxe s  ar e SM D devices.

Test  Signal  Terminal

3.3V

5V
8.6V

0.8V

-1.4V6.4V

8.6V
*

*

*

0.2V
* -8.1V

*
-5V

*

9.3V
*

These volta ges are  powe r vol t ag e dependent . The

value s shown  were  measured  at  9.3 V powe r voltage.
*

Caution:
Power su pply voltage can
not  be higher  than 12V.

0V

1.6V

**

**

** Thes e voltages  we r e measured

when  SW1  is  at GN D  pos ition.

CPL

SEN1

SEN2

Trig g er

Level

OK

+

-

SEL

V G EN

IM0

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7

ADCIN
VSENSE L2
VSENSE L1
CP LSEL

LCD _nRD
LCD _nRESET

LCD _nCS
LCD _RS
LCD _nWR

B TN2

B TN1

B TN3

B TN4

TRIG

R X1
TX1

TX1
R X1

USBDM
USBDP

USBDM
USBDP

S W C LK
S W DIO

S W DIO
S W C LK

LCD _nWR

DB1

LCD _RS

DB7

LED-K4

LCD _nRD

DB3
DB5

DB0
IM3

LED-A

DB6

DB2

LCD _nRESET

DB4

LCD _nCS

LED-K2
LED-K3
LED-K1

TES TSIG

V G EN

B TN4

V-M ON
TES TSIG

VSENSE L1

VSENSE L2CP LSEL

LED

B TN3
B TN2
B TN1

LED

TL_PWM

V-M ON

AV-

AV+

AV+

AV+

+3.3V

+3.3V

V+

AV-

V+

+3.3V

+5V

+3.3V

AV+

+3.3V
+3.3V

+3.3V

AV-

AV-

AV-

AV-

AV-

V+

+3.3V

+3.3V

+3.3V

AV+

AV+

AV+

AV+

AV+

+3.3V

+3.3V

S W8

R1 100K

TP2

TP 24

C 14

0.1u

C 12
22pF

TP6

C7
120pF

TP 12
C8

120pF

+C 21
100uF

J6

1
2
3
4

C 10

0.1u

JP2

TP 13

R 16
100K

J5

1
2
3

R9 1K

U1

S TM 32F103 Cx

1

2
3
4

5

6

7

8

9

10
11
12
13
14
15
16
17

18
19
20

21
22

23

24
25
26
27
28

29
30
31
32
33
34

35

36

37
38

39
40
41
42
43

44

45
46

47

48

VB AT

PC 13/TE M PER/R TC
PC 14/O SC 32_ IN
PC 15/O SC 32_ O UT

PD 0/O SC _IN

PD 1/O SC _O UT

nRST

VSSA

VDDA

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7

PB0
PB1
PB2

PB 10
PB 11

VSS _1

VDD _1
PB 12
PB 13
PB 14
PB 15

PA8
PA9
PA 10
PA 11
PA 12
PA 13

VSS _2

VDD _2

PA 14
PA 15

PB3
PB4
PB5
PB6
PB7

B OO T0

PB8
PB9

VSS _3

VDD _3

R 41 10K
J10

2
3
1

TP 31

J7

1
2

L2
1m H/1A

C9

0.1u

R 42 1K

J8

1
2

R 11
1 50

TP 28

D1

1N 5819

12

R 23 10K

TP 29

Q2
9014

2

S W4

+C 19

100uF

R 18 3.3K

TP 30

U4
79L05 /TO 92

2 3IN O UT

C 11

0.1u

TP 21

JP5

S W 3A

2

1

3

4

R 21 3.3K

S W 1A

2

1

3

4

C 23
0.1u

U5

LM 78L05 /T92

3

2

1VIN

G ND

V O UT

J9

1
2

Q1
8550

1 3

TP 20

J1
BNC

J2

1
2

+

-

U 2B
TL084 /SO

5

6
7

+

-

U 2C
TL084 /SO

10

9
8S W 2A

2

1

3

4
R7

180

R 31 1.5K

+

C 25
100uF

TP3

S W6

TP5

R4 2M  1%

R 38
1 50

+

C 24

100uF

R 35 10K

JP6

D2
1N 4004

R 26 1K

R 32 1K

TP1

D3

TP4

TP 33

C3 3pF

+

-
U 2D
TL084 /SO

12

13
14

R 33 1K

TP 26

R8

120

C 18

0.1u

C2 220pF

JP3

R 24 3.3K

C6

30pF

R 34

10K

TP 23

R 28 470

R 30 22

TP 10

U3

LM 1117 -3.3/TO 263

1

3 2
4

G ND

VIN V O UT
V O UT

R 40 470

JP4

C 20

0.1u

L3
100uH

R2 1.8M  1%

S W 1B

6

5

7

8

C5 1pF

R 37

10K

R 14 100K

R 17 10K

TP 16

J4 USB _m ini_B

1
2
3
4
5

VBUS
D-
D+
ID

G ND

R 36
180

R 13
120

R 19
1.5K

TP 22

R3

200 K 1%

TP9

R 39
10K

R 29 22

R6

300

Y1
8M HZ

+ C 26
100uF

TP 25

TP 17

+ C 22
100uF

S W 3B

6

5

7

8

L4 100uH

C4

30pF

JP1

TP7

TP 14

R 25
1.5K

R5

20K 1%

S W 2B

6

5

7

8

TP 27

R 12
120

R 20 10K

+

-U 2A
TL084 /SO

3

2
1

C 16

0.1u

TP 15

R 10 3K

C1

0.1u

L1
100uH

R 15

1K

S W5

TP8

R 22
1.5K

C 17

0.1u

J3

LCD HEA D ER

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40

R 27 1K

C 15
0.1u

TP 11

TP 32

S W7

C 13

22pF
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