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paddaladlay (Oscilloscope) w3alsandu o alay feorduinsesiednyl

v a [y [

ddglumedidnnseind ludnvadetusuifadfmesdmsunsiamsluihiugu
Tngovadalaalavazyvinfiulasdygiaussduiidannuing o Tinanedugunn
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Uszinnueurdeniiliae CRT (Cathode Ray Tube) Faifussufaiuiin uaguszinn
Alvianse DSO (Digital Storage Oscilloscope)
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Tneilooadalaalnassudyaaldnatsurunua wilunsldnudey
i5inazidenguiissuvuluaiien Mog1sgun 3-6 Aeamdynundusulevunn 3 v
Al 250 kHz Tneisanunsauduidenuansauinvewseilusuiunuds v
V/DIV (Fussdiusle 1 989 auwnume) wasuiuidensanwunnvosiatlusuawiiueu
w3oA1 Time/DIV (AN¥2912a1d8 1 989 msunuuew) lddeduiindnaios
seadalaalay lngluguilunisusuan v/oIv Tidlauin 1V uazan Time/DIV 19l

1A 1 ps (1078 s) Fearvurnvesdyg il (3 V) awnsadalaainain lasaiau T

=

YosdyyIuBivwn 4 Hod (= 4 ps) Nanansawdasduainnud 116 deges f= /T

1 1
f=—=—"=250kHz
T 4ups
wena 1Nt srAUdyey 119D TIRUnIans 1A (0 V) Agnuanslun ndyaiailasu
neeadaladlauniy

1 V/DIV 1 Time/DIV
2 0.0 1.000%/

YUIA 3 VB

5UN 3-6 Meganmdaaueiugdleduwnn 3 V el 250 kHz wavloavlan +1 V
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AaAulsey (Capacitor) Wuaunsallnil faunsaazaundsuluguaes

auulniln Inedaiuysey selilassadvediaing fie wiwmwanaewiueging 9 fiu
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[ (% L3

AuEGU) way (1) dydnvaininsasvesiiiuuszquuuiidanaziuuliiien

o

[
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\ndeuvesanmglniind daeens Auudaiulsyy 474) Fernuglidi a7x10°
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o
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=0 Hz(lWn39) [ oo (@yaaunnaige)
2995:Um C 299500
[
\

C
(n) ()
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Tnloawazwaada

lalen (Diode) Wugunseididnseindiasisainaisisiai wu daneu (Si)

lnglaloalugunsalndivimnsanduiianisazlivingu dadesanunanialen J4e
5en Ae Lolum (Anode) a1 A war LAlNA (cathode) goniefi C n3e K
anvazlaleafildluiansdidnnselindivatesuuuu (U7 3-10 (n) dydnwvalnneeas

vaslalanuanifisgun 3-10 (@) lnawsniinagld ddnws D Tunsseyindulalen

walum (Anode, A) A

wALNA D
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K
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3U7 3-10 (n) anvaglassasnwadlalenansaininid

JUSWMIAUUATN 9 hay (V) FYanuainieeas
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g
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asoulalen Vo uvinfitauslun dadu Ialenazgnlusedluvinde 75 > 0 Tumsld
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2939515890 520d (Rectifier) An19asNvintnnvasluadu (AC) 1ulumss

(DC) 29958589n5LaneN1eNTTFUNIU AD 19951 589NTSRALUUATIAAU 219951589
NITLALUUANARUN TN DL UAAZ 1995 589N sehakuuLiuAd U Y lnlansanuluy
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nsldsmnsasiesnszuatuumasanglil 220 Tad segldvsioudadlviiiniiean
seduusssuadlieglussduilmunzamdonou dnvazndouvaslniiiluas
fydnuainiasesuansdagui 3-16 Tasguuuuasieanszuauuunisnauiinngly
vifoutasuansdaguil 3-17 (n) unasdneluaduandi 220 v agdnsussiuliadu uas
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wva [ a o

Ao N3 UTANT (Transistor) T uTanesiludsussAvgiasisainaisneiiu loy
AaNURTIEFyvo s UTawmes fia nnsvenedyains (Amplification) uag n3aing

<

(Switching) MnAaauTRsaasil vihlinsudawesgnldiuunsuats vsluguuuudu
gunIalied 9 uag luled (3335570)
n3Tawes gnuuadu 2 aszgandn q Ao naulawmesseasalulnans vie

U131 (Bipolar Junction Transistor, BJT) uagnsiudanesusingnisalauiy (Field

1%
A o 1%

Effect Transistor, FET) Tagnsldnunsudamesvsdassussinniliianvagaaneiuy

3 =

Inediafignuusdoaifuaosuiin Ao slladuiitdy (npn) waz MBUR (pnp) lnede

yinvesdianiil 1nanTevestusessian1elutian (3un 3-19 (1) wag ()

& A&
LDUNLDU
ADALANLABTC C
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(n
C
) @.
B
N\ SOT23
TO-18 TO-92 SOT69
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waz (A) JUTNUALTDUDIFINIMUUAN 9 VoI uTaines
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o ad fa & a & Aad =
Twililugunsaididnvselindauviiyevife a1wwa (Base, B), vinaaian

(% (% L3

wa$ (Collector, C) way v1dfinmes (Emitter, E) dydnwaininsasvesdiafifiuans
Fslugudl 3-19 (n) uaz (@) TnegnasiissyludnydnvaiozUsuoniianianisinaves
nsvua Wodafivhaululnuauni

SU# 3-19 (A) wanssUsvestiadilumfauuudng q Anudiuldiill Taewes
vomsTudamesarssyaguuiafel dmdudada TO-220 uag TO-3 fnarldussy
Judinamsonunszuanazuswiuligs 9 3enindu nsudanesids (Power
Transistor) tnglaviefidda TO-3 agvhutifiduwiy wilwesdiafidhe dmsunsns
YIvemIuTamesuiaziuasotsavasandiszyluguil 3-19 (@) léasdnun
uiiudeya (datasheet) vomsudamesivesiinanly dewanlflumssoisas

nBamesdnnsznands Aldsunudenld fe nsudsmesusingnisel
duu 130 wn (Field Effect Transistor, FET) iauuaudu 2 wfinfeo sdadunvu-
Wua (AS1ELOURILOW) asilsuuua (PaufEuR) wnildeiunateUssLnges Wi
WA (Junction FET, JFET) uay uadnn (Metal-Oxide-Semiconductor FET,
MOSFET) lnausainndaiisgeseonliudnuviafnddulazviindusiuduus 4o
msdndewduie Wusudunuduearninduirusuassyhouldadefutiafivia

AUl JUT 3-20 uansdydnuainnesueameand

D D D D JD I_TD o
MNIYDLLATUYDUN
G ’_i G ’_I ‘E,J EJ G: 19 (Gate)
i | (E,J QJ ﬁ ﬂ D: a5 (Drain)
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ls ls S S s s

=3 el
Wukoua  wvuua WBukvuLa fuyuLua LOULTULUA NWLYULUR

wwle (JFET) Anddunesia BugmuBauaLaaine
(Depletion MOSFET)  (Enhancement MOSFET)

LY

JUN 3-20 dydnwainianasved e ueaWaAnGTY uazteamndusUTLILA
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aaUuaud (Op-Amp) Wudedavesriin Operational Amplifier Fauuadn
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I
FAIRCHILD

Connection Diagram

SEMICONDUCTORTV W [ 5 v " W ) |s
14

DM7404 : ol e —{>oJ

Hex Inverting Gates

General Description

This device contains six independent gates each of which : 7 : z r . 7

performs the logic INVERT function. J‘ - - o N V .

(n)

I Connection Diagram

FAIRCHILD Voo 84 A4 \ 83 A3 Y3

]

SEMICONDUCTOR ™™ 14 ||3 ||z 1 Im |9 Ia

DM7408 [_fé);

Quad 2-Input AND Gates

General Description E‘[

This device contains four independent gates each of which

performs the logic AND function. i Iz l3 * '5 o [7
A1 81 ALl A2 82 Yz GND

(¥)

| i i

EAIRCHILD Connection Diagram

e ——

SEMICONDUCTORTV Vcc B4 A4 Y4 B3 A3 V3
J1a Jiz |12 J1 Jro s e

DM74LS32 g é |

Quad 2-Input OR Gate

General Description |

This device contains four independent gates each of which

performs the logic OR function.

1 2 3 |4 s e |7

A1 B1 Y1 A2 B2 Y2 GND

(m)

U 4-16 (si0) druvasurutoyaras (n) ledusnnaiues 7404

@) ToTuaumnawas 7408 way lodeasinaluas 7432
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(Combination Logic Circuit) JU1 4-17 wansanuaizi9asaeutiudu Nidya1

T o

WAz dyaisenuanedagyie

2995A0uTUTUaRIN
(Combination Logic Circuit)

—_— —

> 3

I T Iy [ dmamieen

o

(Input) 1) (Output)
— D —
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Feg 1 nilsd11iu 1995ANtIugU NENSTFUALDEIIUNTIaNY AD 2935-
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IS 1 1
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1 3w

.
Aoueunoy 13UM — | e j ‘ .
M‘: '_\ WAITUU MIYNUUDYA
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Tunsumnud
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nzNaUAN3 (Lead Solder) ulansnannsodaasy (Alloy) Wy Ayn 60%
nzia 40% (Jeudedn 60/40) axmdanIazgmiimvasuazaielilavzassdiuiin
nsideudefiu visefitsnaenin nstan (Soldering) s Insaelunsfavandd
fnagfieiuszauniendnd (Flu) detaelinistandvildiedu Taewaluis
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I 0000000000000 s
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RN Luziinuasa KidBright V 1.3
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ESP-WROOM-32 tJumileuanasdins Insveiaiignimudunimdendulusunsuild

AIUANUDSA N1997 KidBright IDE Faaunsaniatiluanlaain http://www.kid-

bright.org (93U# 6-1) lun1siSeusineafivueiail fiseuazaadl (1) uase KidBright
(2) a8 Micro USB dwisuieusiafiumeuiinmes uag (3) meuiiunasndldznialinia

fiaslusunsu KidBright IDE u&2

<

KidBright
HUWSA  Wavwudide1w  38Mstgviu VIDEO  U10@ls DOWNLOAD  SIMULATOR  TANPIBUT ~ ABOUT US  EN
For Windows For Mac
KidBright IDE (64 bits, New UI, Plugins version) = KidBright IDE (New UI, Plugins version) m
KidBright IDE (32 bits, New UI, Plugins version) KidBright IDE (Version 15)
KidBright IDE (Version 15, 64 bits) m KidBright IDE (New UD) m

Ui 6-1 wihdudmiuailinaalusunsy KidBright IDE
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Uil 6-2 a3dUszneUveIUBTA KidBright
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Electron Plugins Help
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@ Read Input Status EIED 5 . ..
lawaw 0 Ao Un* (= Off) #se 1 fie WA (= On)
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() Read USB Status guanuzvad USB lelaw 0 wse 1
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Forever
LED 16x8 Scroll When Ready O Light Level Sensor

2 if O Light Level Sensor vm

do ”> Write USB Status [0JJ58
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else | 3 Write USB Status (e[l
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Touanuwalfumntn1nsgiu (Standard Prefix)

A o5 dydnwal  dia o5 Toydnwal
10" 1aA (deka) da 10" 9% (dedi) d
10°  1gale (hecto) h 107 1wuf (centi) c
10> fla (ko) k, K 10°  fad (milli) m
10°  wnng (mega) M 10°  lulas (micro) u
10°  3n¥ (gica) G 107 w1l (hano) n
10”91 (tera) T 10 la (pico) p
10 ez (peta) P 10" wulp (femto) f
10°  Lonee (exa) E 10" &nla (atto) a
10" weng (zetta) Z 107" wanle (zetta) z
10" wenng (yotta) Y 10*  wealn (yocto) y

o/ LY

W A Fydnwalinuiiuueslumdidnnseding 1y

0.005 A = 5%107 A = 5 mA (laduauuys)
0.00002 A = 2x10° A = 20 pA (llpsueuuys)
15000 Q = 15%10° © = 15 kQ (Alalovi)
1000000 Q = 1x10° Q = 1 MQ (unnglovn)

0.000000000068 F = 68x10%F = 68 pF (WlAv5A)
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ngatlevial (Ohm’s Law)
n519% (Ground, GND)
madeulusunsulagnisainuaen
(Block-Based Programming)
NSABLUVLEAUSAY (H-bridge)
n13UANS (Soldering)

N6 U99U (Voltage Division)
Fasteuniivn

(Normally Closed, NC)
Faseuniila

(Normally Open, NO)

luma9 (Screw Driver)
AR (Capacitance)
AUATUNIUT N

(Equivalent Resistance)
AMUMUMUALYS
(Equivalent Resistance)
ARUUAU (Common, C)
AnLRO3 (Cutter)

Audia (Cutting Plier)
fiuuandean (Long Nose Plier)
AnUINg1 (Long Nose Plier)
1A3997U (Project)

JuUas Jumper)

LLe Junction FET, JFET)

LWuwes (Sensor)

70,
24,

52,

52,

52,

21
31

24

24

70
70
70
70
85
52
43
29

o

Advia-y-weurden (Digital-to-
Analog Converter, DAC)
Ao (D/A)

lalan (Diode)

Ialontasias

(Light Emitting Diode, LED)
aeitang (Lead Solder)
friuusyy (Capacitor)
FAUNY (Resistor)
FFuUMULUUUSUAT LA
(Variable Resistor, VR)
FFUNTULUTAIM LA
(Light Dependent Resistor)
A1319AIAIINDTS (Truth Table)
NIUTaReS (Transistor)
NIUTALADIN

(Power Transistor)
IUTaRaUIINgNITAlEUY
(Field Effect Transistor, FET)
nuBamessonalulnais
(Bipolar Junction Transistor, BJT)
ﬁ@mmzfgﬁ (Vacuum
Desoldering Tool)

wamkne (NOT Gate)
WN189a3e (Smart Watch)

WSAUBsA (Breadboard)

66

66

36

38

70

34

17

17

30

59, 60

42

43

42,43

42

71
58

12
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LUALD3 (Battery)

luled (Bias)

luneadaundu (Reverse Bias)
ludealwnti (Forward Bias)
Yuna (Push-Button)
1Uslauasin (Protoboard)
wHudoya (Datasheet)
WUV

(Printed Circuit Board, PCB)

WHUNTT (Printed Circuit Board, PCB)

WNUIDTAUN

(Printed Circuit Board, PCB)
Wadinviuenatu

(Pulse Width Modulation, PWM)
fouR (pnp)

e (Field Effect Transistor, FET)
Inlga (Electric Shock)

Inm59 (Direct Current, DC)
Il@du (Alternating Current, AC)
waw3 (Motor)

1eLa5lA3L395 (Motor Driver)
voweslinssrdauivanas
(Permanent Magnet DC Motor)
woanm (Metal-Oxide-
Semiconductor FET, MOSFET)

€

ng (MUX)

o

affwos (multimeter)

14
36
36
36
52
12
62

67
67

67

56
42
43
16
14
16
55
57

55

43
64

lulpspoulnsalass
(Microcontroller)

5¥UURIYIA (Digital System)
JEUULBUTADN (Analog System)
3189 (Relay)

312U (Through Hole)
aa3nung (Logic Gate)
29950UU (Parallel Circuit)
21993AUTLUTUADAN
(Combination Logic Circuit)
19TBAIULTaa0IN
(Sequential Logic Circuit)
WITANULIIPU

(Voltage Follower)

19359U (Counter)
19a5UMes (Buffer)

29350 (Closed Circuit)
195.U3eusisy (Comparator)
2995:Um (Open Circuit)
1asdafmwanigas (Multiplexer)
1993L389nI2UE (Rectifier)
AT FINTTUALUUASIPAY
(Half-Wave Rectifier)
959YNU (Series Circuit)
#u159A L1 (Smart Devices)
#35nlnu (Smart Phone)
aand (Switch, SW)

23,

7

54
67
58
26

64

66

a7

66

a7

46

35

64

39

39

24

52
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aIntiUn-1Un (ON-OFF Switch)
Heuyeundvia (Digital Signal)
Heyay1ausunau (Noise)
anglnnsoadndti (Wire)
Mussinnd (Soldering Iron)
unasdnelnass (DC power supply)
unasdnelwadu (AC Power Supply)
potwaud (Op-Amp)

995:n% (OR Gate)

poadalaglay (Oscilloscope)
Suwedidnvesasinds

(Internet of Things)

dunesmas (Inverter)

52
49
50
13
69
14
16
a5
59
32

58

Sidnnseling (Electronics)
gunsaldiinnsedinddanies
(Smart Devices)

\oyA (A/D)

LOUNLOU (npn)

WaduR (Surface Mount
Device, SMD)

uauaLN® (AND Gate)
weuzden-1-Advia (Analog-
to-Digital Converter, ADC)
uoaRe1s (Light Dependent
Resistor, LDR)

woad# (Light Emitting Diode, LED)

66
a2

17
59

66

30
38
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