DSO 068 Oscilloscope DIY Kit Tools Get Ready Soldering Skillsand Requirements

Assem b I y G u | d € RevFoL @ Iron(20w) @ Screw driver | | (D) Check part values& quantitiesagainst part list @ Put | eads through mounting from instal l ation side of
ev

@ Solder wire (&) Flush cutter @ Meter and identify resistor values by ohm meter PCB. Ensue they evgnlytouch PCB (picture below).
(@ Solder at the other side of PCB. Solder should fully

Step 1 ® Multimeter (& Tweezers @ Understand all part polaritiesand orientations fill and cover sol dering pads.
Avoid bridgeswith
neighbering pads.

1. Completethestepsin"Get Ready" and understand soldering requirements. I dentif @
2. Install partsby the order of part list. Start from the back side of main board. en I. y ® Cut unu_sed leads 57 27 e
3. Pay special attention to part polarity at soldering. Refer to photostotheright.  Polarity & C) E flush with cutter.
4. For BOB boards and L CD soldering refer to photos at bottom for details. Orientation &) © B/ /c
5. After all back side partsare finished perform powering-up test as explained Diode LED Electrolytic cay Transistor ! : ; ; :
at thereverse page. Continuerest installation if test result isgood. Y P Note: P| gasel nSta“ by theorder glven in the Part List b6| ow.
TIP: Resistor values are easily mis-read. TIP: C3and R32 .
Ohm meter check isstrongly suggested. arenot required. — Part List
USB-Uart A 4 Catagory | Seq. Type/Spec Qy Designator/Location
Buzzer Neg. P.S. P, 4 MainPCB[ 1 |101-06802 1
Step-up Convertor Convertor JYE116 (soB4 JYE117 (BoB3 JYE118 (BoB2) JYE119 (soBv  JYE120 (BoBS Resistor | 2| 510K Q@ , 5%, 1/8W 2 |R1,R27
Reset (Pin 1indicated by arrow) 3 [200KQ, 1%, 1/8W 1 |R3
USB Socket / LED 4 [2M0, 1%, 1swW 2 [R2.R4
5 Rotary Encoder b) 20KQ, 1%, 1/8W 1 [R5
Charger g X R Diode Inductor Eront Side 6 |300Q, 1%, 1/8W 2 |R6,R23
On/Off Switch S > Z lectrolytic Cap 7 1802, 1%, 1/8W 1 |[R7
n itc C ! > | : 8 [1200,1%, /8W 2_|R8,R12
& 2 - . 9 3.3KQ, 1%, 1/8W 2 |R10, R22
Resistor 10 [470Q, 1%, 1/8W 3 |R11,R31,R33
11 |0Q, 5%, 1/8W 1 [R13
12 |10KQ, 1%, 1/8W 4 |R9,R21, R20,R30
13 |[1KQ, 5%, 1/8W 5 |R24,R25,R26,R28,R29
4 |10M Q, 5%, 1/8W 1 [R40
Diode 5 [1N4148, DO-35 2 |D2,D3
S’;fma] Inductor |16 _|100uH, 025X 6mm 3 [LLL4LE
: Battery Crystal 7 [20MHz, HCM-49 1 Y1
. Connectorl 18 |USB socket, MiNi-B type 113
Test Signal Switch 9 |Tact, 6X 6 X 5mm 1 | Swi2
Crystal Capacitor| 20 |300pF, ceramic disk 2 |C2,C23
. LCD Contrast 21 |3pF, ceramic disk 1 [C4
Back Side 22 [1pF ceramicdisk 1 [C6
23 |120pF, ceramic disk 2 |C7,C13
24 |0.1uF, ceramic disk 12 |C9,C10,C11,C12,C14,

C15,C16,C18,C20,C24,

T1P: Donotinstall J4 & J5. They can beinserted C25,C26
into programmer header at programming. 25 |150F, ceramicdisk 2 [C21,C22
26 _|0.1uF/100V, CBB C1
BOB Boards | nstallation Important! Unused leads under LCD must be cut flush to avoid short to LCD module! R e T bl
Pin 1 location indicated by arrow (square pad) Connector| 29 | 2pins, 2.54mm 2 1J6,J10
p _ - Transistor| 30 [8550, TO-92 (E-B-C) 2 101,Q2
| = SroTF EO0 Electro. | 31 [10uF,16V, 4 X 5mm 1 |c19
Capacitor| 32 [100uF,16V, & 6X 7mm 5 |C17,C27,C28,C29,C30
Connecto] 33 _[DC005, ¢ 2.1mm core 1 32
BOB 34 | JYE116, step-up convertor 1 |BOB4
Board 35 | JYE120, neg. PS.convertor | 1 |BOB5
) 36 | JYE117, On/Off switch BOB3 (optional)
B c DN - D 37 | JYE118, battery charger BOB2 (optional)
. : - - : - : - St 38 | JYE119,UART-USB conv. BOB1 (optional)
Lay PCB flat. I nsert mount- Identify theholeswith labels  Put LCD ontostripsasshown. Turn LCD and main boar over.
ing stripswith longer pins onLCD. They should go Solder pinsat cornersfirst. Do Complete soldering following
into holes. withthelong strip. therest after flatnessensured.  same proceduresasin C. switch | 39 | Slideswitch, SS-23D06 3 [SW1,SW2,SW3
H Switch 40 | Rotary Enc., EC11, 10mm 1 [Sw4
BOBsand Jumpers | BOB Board Installation Fin AT TSP 20m 25x1 I
) ; : Strip 42 [ SIP,2mm, 2X1 2 [ASSY2,ASSY3
Keep JP1 openif BOB2 LCD [ 43 | 128X64 graphic, 12864-16] 1 | LCDI
isinstalled. Otherwise Pinsirip | 44 | DIP, 2.54mm, 5X2 2 [ 34,35 (DonotinstalD
short it. Enclosure| 45 TOP(lg, bmst(%l;](c]i-')a’,lsmn?j(lj 1set
i switch caps(3), dial cap
:é?ﬁg{;ﬂzeg pgTALEN?S: G switch | 46 [7-key siliconebuttonpad | 1
; - < Connector] 47 | BNC, BNC-KY 2
i/lh(())::e:t. the reverse page A. Usethesmall acrylic B. Applysoldertoone C. Applysoldertothe D.PutBOB to place E.MaintainBOB upright F. Finishtherest pins. Wire 48 [2-corehood-up wire, 10cm| 1
pag tool provided. pin. corresponding pin on and align pads. and fix it by melting Screw | 49 [2.3*8mm, self tapping 4
main PCB. the solder. Acrylic_| 50 |Tool for holding BOB 1
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Powering-up Test ———————— ) Compensation capacitorscan be
b e adjusted using the built-in signal
3,5, .
P Double check to ensure no missed, cold sol der or shorts | | M generator. Follow stepsbelow:
P> Make sure BOB4 and BOB5 have beeninstalled 3= . .
P Close JP2 for thetime being (even BOB3isin place) am | 1. Connect test signal output to scopeinput
» KeepJP3. JP4open | t# (see photo below) and set SW1to DC.
Not enough 2. Power up. Set test signal to 10KHz and
USB powered Battery powered 5V. Set scope timebase to 20us. L :
CloseaPLif moBOB2 » Keep JP1open I B Bt 3. Set SW & SW3to1V & X2respectively. A. Install BNC connectors B. Capslideswitches. Insert ~ C.Hold board tight towards D. Connect BNC connectors
b Makesure BOB2in e AgLTST ;ngger level t?] make dlspla)k/) and place silicone pad. board to connector holes. USB end and pushiin. to main board as shown.
stableif necessary. Change C8to obtain
[ | waveform asthe middle of photos|eft.
Lh R 4. Keep signal frequence unchanged and
Power up. Check voltage | NO[Follow "No Power" Good set amplitudeto 1V. Set SW2 & SW3to
at +5V test point. Isit +5V 7 flow chart to check 0.1V and X5 respectively. Make display
(%) You can continueto install stable. Qhange C5 to obtain waveform
front side partsif reached here | [iliuifuins] asthemiddle of photos|eft.
— ek e — { 5. Remove connection between test signal
Power up and check +5V eck Tor SoLCering mi es'| output and scope input. Adjustment is - - -
again. Isit still +5V2 Wrong polarity, shorts, etc. £ AT don'?e peinp ! E. Tight two screws as F. Attach batt. to back cover. ~ G. Put on back cover. Tight H. Put dial cap onand you
Y e ’ indicated by arrows. Avoid high parts (J10, C30). the two screws as shown. are done.
Press SW12. Doyousee LED|Ng [P LED reversed ? too much
blink once (if bootl oader — B> U4 pin 20 voltage low ? . .
installed) and then twice ? > Check Y1. C21. C22 ~ Check Modeand ItsUsage Major JumpersExplained
Yesy (%) N _ _ C5| | whatis"Check Mode" Useof " Check Mode" JPL: Thisby-passof charger BOB2. If battery
LCD backlight on ? rlollovr\]/ IESD Ear'i( Check Modeis to assist connection checking for most Wewant to check the connection between U3 pin12 and isnot US_Ed_(as result, no BQBZ) keep JP1 closed.
Ye owchart to chec C8 MCU pins. Oncein Check Mode MCUswill generate U4 pin17, for example. First enter Check Mode as stated JP2: Thisisby-passof switch BOB3. If BOBs
- No low Nodisolay highand low levelsat those pins. Theselevels can be earlier. Measure voltage at U3 pin12 with avolt meter. If isnot used JP2 should be closed. In order to focus
|A\dj ust contrast. Can you fF|0 OVP;' No 'ﬁp ?(Y easily checked with avolt meter and consequently find voltage change between OV and 5V is observed the con- on themain circuit we temporarily close JP2 at
seedlsp\l{ay‘? owchart to chec oat p;(n connections. Thisis panulzdularly useful for nection isgood. Otherwiseis bad. power-up test even BOBsisinstalled. Itiskept
<L checking out suspecious SMD solderings. " Check Mode" Related Pins open after test.
Pressbuttons. Do you see No _ [Check U5 and soldering Scopg | HowtoEnter " Check Mode" Not all pinshave the Check Mode function. The pins JP3: Thisisby-pass of step-up converter BOB4.
reaction on screen ? of button related pins Input Close JP6 and power up the system. It will anter "Check  that do arelisted asfollowing: Usually JP3iskept open.
Ye 4 g,z?: - You'should see L ED flashes at about 3 second U4. PB[7:5,3:0], PC[7:0], PD[7,5,3,1,0], PE[7:3], JP4: Thisisthe connecting point of power supply
Set cursor to timebase. Turn| NO [Gheck U5 and soldering . X PF[7:0], PG[4:0] and therest circuits. For the safety of therest
[ADJ] d|a| Do YOU see of rotary encoder pins Connect test signal output to scope input temporarily ) Remember restore JP6 to open after checking. US: PB[5:1], PC[3:0], PD[7,6,4:1] circuit only close JP4 after power supply is
] J tested good.
Ye

TIP: If JP7 isclosed you will —— Troubleshooting
here beepswhile LED blinks

Now thedigital
art isworkin
R
Notes: 1. All voltages are measured with volt meter's (-) pole at reference point (indicated
Check Analog Part in photo below) and (+) pole at points of measurement. USB powered Battery powered
2. Voltages with" * "are measured when SW1 (couple) is placed at GND position. o]

LCD Dark

Isvoltage at LCD| No. Check related

N No in 19 5V? :
No [Check USBl€—{1sVBUS measured ok?] [Battery voltage ok ? |—{Check batt.] me - connections
[1sAV+ normal (+5v) 2 |—{Check L4, C29, C9, and C10] (-5V) (+5V) No Y
L2969, No NOr5ss
M No D) @ Lov D) .( v [Check D4]@—{I1sV + measured ok ? | [IsV+measured ok 2 |—{Check BOB2] gl;zrg&;;?igi%k,‘@blaLCﬂ
[IsV-normal (-5v) 2 [—»{CheckBOB5andC27 | Yes Yes e :
Yes

No No
[1sV S+ measured ok ?—{BOB3 installed ?—{Check JP2]
Y No No Y Yes+
[1SVA normal (+5v) 2 PNy ook L5, C16,and 17| USB - 2 [Check BOB4]¢—]{Is+5V measured ok ?] [Check BOB3 |
Y Connector A4l § kel : < v Ye

No
[1sAV- normal (-5v) 2 —»{Check L1, C28, C11, and C12]

Check Q2, R30 and
connectionwith U5

Set SW1, SW2, SW3to GND,’
10mV, and X1 respectively

No FNO Display » Check Y1, C21, C22
IsV2measured OV ? —{Check sw1, sw2, and R1 L
l v l NoTrace No | P Voltat U4 pin20too low ?
> No [Press swi2. DoesLED blink asit should be 2| P> Re-program U4
IsV3 measured OV ? U1 may have been damaged

No
[isV4measured ~1.6v2? | P{Check SW3, R9, R10, R11]
Yes+
Adjust VPOS. Can you see
d?

Scopeis
working now
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Ensureall analog voltages
arenormal (see photo
Yes

No
[VT and VB normal 3—{U3 damaged| | Check all connections between | Check POT1 andrelated

Yes' No U4 and LCD for opensor shorts.
Connection between U4

U3hasbad soldering|
or has been damaged

No No
[Iscontrast changeableby POT 13— Volt. at L CD pin18 negative?}—
Y

No [Follow "No Trace"
flowchart to check

(Battery voltage)

Battery
Connector

(Volt. range: 2 - 5V) Ref tf -
voltage measurement  |Without BOB3: VS+=V+ (due to JP2 closed)
WithBOB3: V'S+ depends on state of BOB3 (On or Off)

e
Contrast Adj. @ Signal Input

(About -5V)

- No — -
[U4 and LCD connection good ? —{Eliminate bad connections|
Powered by USB: V+ ~VBUS- 0.7V

Powered by Batt.: V+ =~ VBAT

L CD defectiv

A
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