~ Soldering Hints

part outline. Ensue component evenly touc

(@ Solder leads at the other side. Solder should
fill and cover soldering pads.
Avoid bridges between
neighbering pads.

(3) Cutunused leads

1 flush with cutter.

(D Put leads through mounting holes from the ljidc with
PCB.

fully

~Tools you need
(D Iron (20W) (@) Screw driver
(2) Solder wire (5) Flush cutter
(3) Multimeter (6) Tweezers

Note:

Always meter resistor
values before soldering

[ 1 R7,R36 - 180 Q

R8.R12.R13: 1200

R1.R14.R16: 100K Q "’IRQ R15 R26 - 1K O

R : 1.8M Q 1 R10 3K Q
R3 : 200K € (] RrR11 150 0Q
R4  IM© [] rR38 . 1.5K O
RS - 20K Q [JR28.R40 : 4700
R6 300 Q EI R37.R39 - 10K Q

LI E3 L% = 1001 H

: INS¥19

: IN4004
(or IN40OO7)
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5. 1I88 sock

et ™

Note:

optional.

J4 - USB min1 —-B

This connectoris

] SW4, SWS5,
SW6, SW7,
SWS§

6 X6 X5mm

i 00 e B

5
C7,C8

B e K

CIiU, Cll,
35 § B 845 %
10, L1,
C18, C20.

- 0.1p F

: 120pF

. 22pF

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

' 3mm, green

scanned by tinkerersblog.net

1 LCD board (follow the order as numbered)

——

v DSO 138 Oscilloscope DIY Kit

User Manual ze.s

—-Before you start —

o

@ Understand all part polarities and orientations

Applicable models: 13803K, 13804K
Applicable firmware: 113-13801-060 or later

Check part values & quantities against part list
Always meter resistor values before soldering

—

v

Important
Install all SMD parts before proceeding
to Step1 1f you purchased kit 13804K.

(for
-

Q. Pin header

Face the opening
outward

JO : 2 Pin

Ql : 8550
3 )2 9014
Attention!

Packages are similar.
Do not mix up!

U4 :79L05
[] Us . 78L.05
Attention!

Packages are similar.

Do not mix up!

E112

: ImH/0.5A

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

14, Electrolytic

capacitors

100 F/ 16V

C19,C21,

Ci2Z, L2424,
C29, G20

'15. Power connector

:DCO00S5

J10

r (male) *

J5 1 X 3 pin
J6 11 X 4 pin
Note:
These pin-headers are
optional.

J7,18 1 X2pin

J3 : 2 X 20 pin

4 oK K

SWI,SW2,

ctor

[]J1 - BNC

Note:

The thicker pins need
to heat up longer to get
good soldering result.
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20. Test signal ring

| ) Make a small ring with
lead cut-off,

a

2 ) Solder the ring to the two
holes of J2 (as shown 1n
the photo). |

@ Apply 9V powerto J10 (or J9).
@ Check voltage at TP22. It should be around +3.3V. |

@ [f voltage at TP22 is good disconnect power. Short JP4
with solder permanently . @

Notes:

C ———

/ Troubleshooting

22. LCD Board

| Note: Install to the side Q5
i :2 X 20 pin :
P -1 X 2 pin

y

Finished look

1 )YJP1,JP2,JP5, and JP6 at bottom side should be kept open for normal running mode.

2 ) The USB connector do not have function. It was provided for future or user own use.
3)A9V DC power supply (> 200mA capacity) is required to run the scope. Power supply 1s not included in t

.Attach LCD board

Plug LCD board into the female headers J3,J7, and J8
on the main board.

. Verity
(1) Connect power supply again. You should see LCD

lights up and oscilloscope panel displayed.

@ Press various buttons and move switches to verity
their functions.

r

#- .
.
.

. T

By Ok

3 L
gl
alis b

“Trigger” LED blinking tw
indicates booting-up is goo

he kit.

(D Attach probe clips to J1.

from your finger?

O,

1ce
d.

@ Touch the red clip with your finger. Do you see signal

NOTE 1: The voltages in the photo are for reference only.

18 on LCD board? power again

Yes¢

board for possible opens
or shorts (use Test Mode)

| The voltages on your board could be different.
/(I‘%{}Cbgclgl?gll‘ft) /{ No D_isplay / . NOTE 2: But they should be close to the values shown.
+ | + LED will be blinking constantly if MCU T
——— (U1) can not detect valid LCD controller. aff
[s voltage at V+ |INO Check power Short JP4 lrlt has not been _ Check LCD pibasder soldering. :
ggﬂd? | SUDDIE’ done. See Btﬂp 2 above. \ y " E i
YES+ No | ¢ No|P Check +3.3V voltage .
Is R36 value cnrregt » Fix R36 Pr¢ss SW8. Does LED blink? | P » CheckY1.Cl12.C13 : NOTE 3: 11 @
and soldered good: Y¢5+ » Check LED installation Make sure Ul and LED working 5.08%
YES+ » Check J3 soldering for (you see LED blinks twice at pressing
];E)(i you gﬁ al?nl}tﬁf'a;f No Chieok R36 and ﬁﬂssible opens ﬂ-r shorts TeSt MOde L RESET) before using Test Mode. il
bbbt Ao e g » Check J1 solderingon LCD|  What it is and how it works ‘

Test Mode i1s used to find out possible opens (for all port pins) and shorts
(for pins PBO - 15 and PC13-15). When entered it first checks PB and PC

T e e e

Check LCD
board

- ’

/ No Trace /

+ No !'t

pins with special patterns to find out possible shorts. If found LED will be WY gy

fast blinking. Otherwise, it generate 3.3V and 0V alternatively at each port
pins (PA, PB, PC and PD) in cycle of about 4 seconds. These signals can be
used to check for opens.

e a

Are the values of AV+ and P
AV- correct?

Visit forum for detailed
troubleshooting guide
|

How to use
. Hold down SW4 and press RESET to enter Test Mode.

T

7. DGND /

YES* |

N,

Set CPL switch to GND | NO

Are they correct?

Check U2B, U2C and
and measure V1 and V2.~ related parts around
these two amplifiers

2. If yousee LED fast blinking that means there are shorts on PB or PC pins.
You need to find out the shorts first.

3. If yousee LED slowly blinking use a volt-meter to check each pin related

Yc5+

Check R12and C8

connections that are suspected open. When you don’t see voltage change
at a spot which is supposed being connected to a port pin there may be
open between the spot and the port pin.

Place the negat:i

. . |DRGITAL OSCILOSCOPT ] MY- AV+ 433V 45V

e
E_J'n.'."- -
> -

) B 1J3-13b03-00C

Cov D CLesy

here to do voltage measurements.

G @ Govd Geard Voltage
| References

B

EDS013E)

m @ ’k{ Input Voltage)

J2 4--' i .I".L [ 'I
&9 L9 | B0Hx/S3.5¥ |' |

e
RA . BT P
el S

T
e i * - L4
] { & e " ." i §
™ Paid o
i T 1 [ P e 1 0 1 L. g
A7 1
| [ RIS i . ~n
" pllpee— | BT . I " L
o bR t . ik 4
T i e H -. 3
- iy 118y A |
" % - il 4 | .: ] l—"l e & & g 1% i
4 | ims F |
s v i . bt | : |
£ = i - i = .;.d FETERS W ACRY  f rET gt |
Ul {TLO84 £ A N b o2 L
il ] A i Bl
[ Ki
R34 R3S -4 | 264)
sl .- . 4

i i T IR
i ’ iF'ﬂﬁ_! |.1.{: ;
ESET| ‘

Vi V2 V3 TV "~
| [TRiGGED |

* ok

NOTES:

*: These voltages are input voltage dependent. The values
shown were measured when input voltage was 9.39V,

ve pen of volt-meter s+, Tpege voltages are measured when CPL switch (S
1s set to GND position.

\y

.

|
5
Ill
1
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How to Use ———
Display and Controls

. Trigger Level
Readout
Connectors

/ for Power Supply

Horizontal
Position

‘.L;?'\ . Oscilloscope
Mod
Connector .

for Probe sese——p f‘

oy JL |
% il III -“. .I rI

G‘I' :\ - y SN . iGK]:
= f-- ; | ;3 Selection
[CPL]: . ot (+]or|-]:
Couple _____ NS A | Parameter
Selection = ¥ ' , VerSErEl Adjustment
ISEN1]: | A = [SEL]:
Sensitivity . _ | H e O Parameter
Selection 1 [SENY. ® | - Ay Selection
TS . B IR OGO Teiniith
Sensitivity 2 e Level
Selection 2 SEN — Indicator
Reset
Trigger “Trigged” Button
Timebase ! i
Sensitivity (Sfdiy: E gy
Vertical (V/div) Trigger
Position Couple Mode
Indicator
» o
COHDECthIlS Attention

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

2. Allowed maximum signal input voltage
is S0Vpk (100Vpp) with the clip probe.

Power Supply: Connect DC power supply to J9 or J10. The power
supply voltage must be in the rrnge of 8-12V.

Probe:

Connect probe to J1.

|

Operations

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

Press on [+] or [-] button: Adjust the parame¢ter selected by [SEL] button.
Press on IOK] button: Freeze waveform refri:sh (entering HOLD state). Press on it again will de-freeze.

Change [CPL] switch: Setcouple to DC, AC,or GND. When GND is selected the scope input is isolated from input
signal and connected vo ground (0V input).

Change [SEN1] or [SEN2] switch: Adjustisensitivi:y. The product of [SEN1] and [SEN2] settings makes the
actual sensitivity which is displayed at the lower-left corner of the panel.

Press on [Reset] button: Performasystem rt set and re-boots the oscillscope.

e Tips : al
Vpos Alignment

This is to fix the mismatch between OV trace and ‘JPos indicator. To do this set couple switch [CPL] to GND position.
Press on |[SEL] button to make VPos indicator h|g&|lighed Hold down |[OK] button for about 2 seconds. You will see
VPos indicator aligned to 0V trace when you releﬁse JOK| button. You may see some residue mismatch remains at

the highest sensitivity settings. This is normal.

Restore Factory Default \
Hold down [+] and |[-] buttons simultancously for 2 seconds.

Auto-center Trigger Level
Highlight trigger level indicator and hold down [OK] button for 2 seconds.

Auto-center Horizontal Position
Highlight HPos indicator and hold down [OK] button for 2 seconds.

"N JYE Tech Ltd. - www.jyetech.cmi;l -
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R

. results for high frequency signals. This can be done with the help of

e ——

/— Probe Calibration i

Connect red clip to
test signal output

Leave black clip
un-connected

Because there is always some capacitance between scope input and
ground probe needs to be calibrated to achieve better measurement

the built-in test signal. To do this please follow the steps below.

I. Connect the red clip to the test signal terminal and leave the
black clip un-connected (see photo at right).

2. Set [SEN1] switchto 0.1V and [SEN2] switch to X5.
Set [CPL] switch to AC or DC.

3. Adjust timebase to 0.2ms. You should see waveform similar
to that shown 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.

4. Turn C4 (capacitor trimmer) with a small screw driver so that
the waveform displays sharp rightangle (photo C).

5. Set [SEN1]switchto 1V and [SEN2] switch to X1while keep all other

settings unchanged. Adjust C6 so that sharp rightangle waveform is
displayed.

Ru v i ng

B-Too much

\ A —~Notenough C-Good /

— Turn On/Off Readouts | —
L Press [SEL] so that timebase is highlighted. Hold down [OK] button for about 2 seconds. This wﬂl turn

on/off measurement readouts.

- Waveform Save/Recall ~
Press [SEL] & [+] simultaneously: Save currently displayed waveform to non-volatile memory.
Press [SEL] & [-] simultaneously: Recall saved waveform

...........................................

/ Triggers and Their Modes —~ E_ S ....f_- t- SR A SN S Y 5 UM <1, AT R O
: B : . Y CCII1CAllOnNS
Triggers are events that indicate signal voltage acrossing \ :--Mp * e M'Sm}’ -----------------------------------
a set level (i.e. trigger level) along a specified direction | VA TIE P e IR0 L Man/s
: : , £ 4 : I b : Analng bandmdth 0 - 200K Hz
(1.e. trigger slope, rising or falling). Oscilloscope uses | : KAl
triggers as reference points in time for stable waveform SE“““‘"“Y FRRge 10mV/div - SWdW ______
display and measurements. _Mﬂ?ﬁ input Vﬂltﬂgﬂ B SGVPk ( 1X Pfﬂbﬂ) |
Auto Mod - Input lmpeddme 1M ﬂhm;Q{}pF
L u ﬂ : e I ...................... : __,? ...'...‘r. ..............................
In auto mode oscilloscope will perform display refreshno | i...i.%.'“‘.:.‘?’.'.‘i‘.]f'.'.tff’.'} | R i
| Recnrd lengh 10'?4 pmnts

matter triggers happen or not. When triggers are detected
waveform display will be displayed with reference to
trigger points. Otherwise, display waveform at ramdom
reference points.

Normal Mode

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

Single Mode

Single mode is the same as normal mode except that
oscilloscope will enter HOLD state after a trigger has been
detected and waveform display has been updated.

500s/Div -- 10us/Div
gAutﬂ Nurmdl and Smgle

Irigger posnmn range 50%
ke .. o .. e {3_ 1?\:’} S
~120mA
-g-li?x?f}xlSmm |
?ﬂ gram {wathuut prube) :

- Power supply
- Current consumption
; Dlmens,mn

Tech Support: www.jyetech.com/forum

.“ JYE Tech Ltd.

Normal and single modes are useful for capturing sparse
\nr single waveform.

www.jyetech.com

j Tel. +86-0773-2113856
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5 E 4 B § 3 I 2 1
AIN CPL TP9
TP1 **¥ These voltages were measured MCU e, o B -
J1 DC_ 1 SW1A hen SW1 is at GND position. SEN U1 C12
BNC | el v iissaiindaia . uzc [1AV* * ADCIN 10 & | |_22pF
* G\ Bl it 8 = C2 ||  220pF A SW3A  TL084/SO VSENSETZ 44 | PAO PD1,0SC OUT 1]
o ™ | R 100:{1 SEN1 U2B Bl i ol w2,/ VSENSELT 12 | P/ Y1 *—“I
, 3ND | 10mV : | * '
P u G . ¢ AN ! m 1 i TLGBI4, SO 110 |, \ | TP3 — 13 | pa5 8MHZ C13
| | 2 _ 8 P11 o O R e
; C3 | | 3pF 0.1V . . , : TN N —— ; PA4 PD0OOSC IN .
3 R 30 5.1, \ LN S P12 & TS Ry , || 22pF
o - B e | i - 7 )| | | D i ' R12 C8 P13 § VMON 18 | o\o j JP1
: % 1V ; o
i —l) = / o 120 il B TESTS.!G 17 | oa7 | 60 3.3V g
A A —n | H L] ’ ™= % PA8 | o i
: ¥ ' ; ol : - '
— AV | b R3 ¥ <r RXT a8 iy BOOTO [H4t—m v A
' - 200K 1% R9 1K USB T i
- - AN .
i W e k —{Av USEhr PA11 —O1p10
~ e 30pF —SWDIOaa| PA12 |
= W P R10 3K ! ”
. ; | T 1AV~ _| gmg—“—a?_ PA13 nRST . 4+ J;
. )
. ; - PA15 . i W
MR 4 B | . C5 H 1pF R11 150 R15 e
_f & | R DBO i X
= ' R4 2M 1% | 1 1k P2 pET——iB PBO vBAT -1-+3a3v O
* . ~ . : - R 1 PB1 !
1 - — AN . | 7 * 20 - —
—Av 8 VSENSEL1 5TP7 s ” 2.9 L_an | B2 =
| | DBZ £ C15 L4 100uH
C6 RS . - = V3 PB4 0.1u 0
.~ R14 DBS *
k » 3K ALK o 5 OBe—a1 PB5 VDDA 31— T Y433V
B . TP4 sEr—32- P8BS |
30pF 20K 1% - E . - C26
AV TL_PWM s | 1O/ . ~T~100uF
C7 VGEN a5 | PB8 VSSA J'—l:
e |\, SW1B 120pF ' e . . . A o b G 0 LCD nRD ° EE?U N/, = =
. R17 10K i . l 'R23 10K . N | [CD "RESET a9~ | g )
ol ' | | ‘ | g - - PB12 -
l % B AAA CPLSEL 5 TP6 B AN :vSENSEL2 oTP8 ?213 13 - | E'mg f % .01 e | oy
o By ey 8 S - s e o | B« BTNT g | PB14 VDD 2 i - c
- mIs VY VMaER E | ] [ 1 BK 1 BK a0 1AV: = TL084/SO | PB15 VDD 3 f I +
B i - N = o LCD nCS ; '
2 —{AV- eO-Re——2- PC13TEMPER/RTC VSS 1 o Sl 0 T L
0.1u TP5 RS . | —
- L_CD_HWR_::_ PC14,0SC32 IN VSS 2 | ‘ 0.1u 0.1u 0.1u
o ¥ TLVL ©—+ AN\ e . PC15/08C32 OUT VSS 3 | : '
e i / C9 R16 STM32F 103Cx | =
e i s ol 100K - - - - .
| o ?7 0.1u ;AV‘ | 0% 1 Nk
| Analog Channel \ | = 2D F28 10 Mg lisay
gl ; 2 " s "'l
e TR i - S S | r ' | VN ... R B T
- J4_USB_mini_B cnia R31 1.5K | | Buttons "OK | s ETN SWD Port LCD Module Connector
o - SW4 S 1
vauns_ pmerndann ¥ 22 USBOM  (TP14 .
USB | o+ [3— 1IR30 N2z USBOP e o/ D, a1 " SE $WD DEBUG
..-.-4..._...._.. ! ' SWE ' : ®
D ; P " MODE ONLY 1 2
GND _....5_.__ j I: BTNS e e ¥ | ., 3 ¢ I
= ' Cswe” ey g bl {l| mveiyes . . LCD_RS__ 1193V
‘R34, LCD_nWR LCD_nRD
S o S | _— 9 10
B SEL | o lsn . agt | +3.3V| o)c 11 12 B
e = h 1 L = b . BUNELS JP5S : 13 14 LED-A
* : == == SWOLK || |g—ERK: -SLONL [ED-RZ V" —v+
J5 ; \ DK =
e s T : . | 1 o ' Wm 19 20 =
1 (R32, \ K . RX1 oTP18 Test Signal Terminal e Rl WK = =|‘|—EJC DBO 21 22 DB1
vart | | 2T RISV VIK . DX QP17 _ DE2 23 24 DB
. BN ol S . TeeTRI0 DB4 - DB5
i ; T RZ6 1K DB6 %; o DB7
= J2 | LCD _nRESET R+ b33V |
CRENEORa , L — — SHSMSUNERSNMNE 5 < — +3.3V| 8. M |||-
I > s 1 q 35 36
ower Su P21, . TP22 R Q1 - Yy  TP25 - TP26 : 437 38
PP P © P 3.3V Ve 69 g0 Q2D ps <!B“H~HJ? l_fl 1 b 1 5o MR
Caution: HVIN  vQuT -2 @—I—@TPZS 1 ¢ S 2+ IN  OuT AV- 2 = 2 |- e T
Power supply voltage can | V$UT | \@ 1N5819 1LJnuH
not be higher than 12V. ; abs 1 1+ c22 C24 o | W . >
Jg | ND ™1 . 2= 100uF ~ o e o 79L05/TO92 Notes
' ' LM1117 3.3/T0263 1mHAA ;- - Ll B
© : G | {N 7 0 100uF  100uF - 1. Part values used could be different to I
. © I -|= ‘ [ e e A o ks the values shown. Please refer to part
' = 1 g . A
_— D2 TP20 , L3 1ist
J10 1N4004 V+ (? us +5V 100uH @ ke PR e T 2. Parts in dash-line boxes are SMD devices.
e ¢ Ol—e "—t- 34 VIN vout -4 * AV AAN AN
A O C19|+ 2 C20 B s C23 R40 470 \ o Rl R ‘
@ 0'2 — GND R— O0uF 1T~ TP27 TP28 TP29 TP30 il R39 0.1u +3_ SVF el e ‘.! JYE Tec h Ltdl
100uF = LM78L05/T92 0.1u 10K TP31 WWW .
o ov b ol ¢ s JYETECH.COM
bk —_— T— - _L % These voltages are power voltage dependent. The - @ -
I S —_— values shown were measured at 9. 3V power voltage. ' s mk—gma-lllmm
; 5 4 ' l 3 l 2 - % | 1
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