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 المضاعف الرمز والبادئة امل الضربمع

103 K الكيلو Killo 

106 M ميجا Mega 

109 G جيجا Giga 

10  T تيرا Tera 
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 المضاعف الرمز والبادئة معامل الضرب

10-3 m مللى milli 

10-6 µ ميكروmicro 

10-9 n نانو nano 

10-12 P بيكو Pico 

10-15 f فيمتو Femto 




 WאאאCapital
Small Kאאא



אF١J٣EאאאאאK




 رمز وحدة القياس وحدة القياس الرمز )عربي(الكمية 

 Voltage, potential V الكهربيالجهد  -١
E الفولتVoltV 

 AmpereAالأمبير Electrical current I  الكهربي التيار -٢

 OhmΩ الأوم Electrical resistance R  المقاومة الكهربية-٣
 FaradF فاراد Capacitance  C  السعة الكهربية-٤

 HenryH هنرى Induction  L  الحث-٥

 WattWالوات  Power P  القدرة الكهربية -٦

 HertzHz هرتز Frequency  F  التردد-٧

 SecondSec ثانية Period Time  T الدوري الزمن -٨
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C=0.0000l F 
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V=11000V 

٢J
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٤J
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אWJ
C=0.0000l F= 10µFV=11000V=11KV

R=1000000 Ω = 1M ΩI=0.004A= 4mA
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Programmable Injunction Transistor 
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Solar Cell
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Switch
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Integrated Circuit



 
Voltmeter
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Loud Speaker
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F١EאאאW

١- אאKKKKKKKKKKKKKאKKKKKKKKKKKKKKK
٢- אאKKKKKKKKKK1200 
٣- אאאאא  KKKKKKKKK 
٤- אKKKKKKKKKKKאאKKKKKKKKKKKK 

 

F٢EאאאאאW
١Jאאאא٦٠F–

Eא١١٠٢٢٠FV –A–אWE
٢Jא50K FΩJHz – FE0.5 FA-WE

K
٣JאF–EאFאLאE




F٣EאאאאאאאאW


7- I1 = 0.001A5- C= 0.00000001 F 3- F= 6.5 * 106 Hz1- V= 11000 V 

6- R= 5000000 Ω 4- P= 1200 W 2- C= 5 * 10-9 F
 

)٤E0.1A500mA 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

Jא2KW1500W
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

F٥Eאאאא
1-    I = 50 mA + 20 µ A = …….…….. 
2-    V = 0.8v + 0.6V = ……….……… 
3-    C = 10 µ F + 70 nf = …….……… 
4-    R= 2.2K Ω  + 5MΩ= …………… 
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vv
I
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Z
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1020
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1

−
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אR1100Ω 100Ω؟
אאR1=100Ωא95Ω

אא،א100Ω150ΩK

R1 

RL 
1KΩ

B

VDC VZ

A

A

אF٣J٧E
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Jאאאאא

١J אאFא–Eאאאא
Fא–JEאאאK

٢J אאShort CircuitFא–אEא 
٣J אאאאF–אE

Fא–אEאאאK 

J500Ω, 1.2kΩ, 2.5kΩ, 1.2kΩ


3kΩ 
600Ω

JאF٣J٨E
אאIzmax= 80mA Vz = 10v  

אאR1؟אאא










אאאW

1-150Ω           2- 100Ω           3- 125Ω                      
אאא؟

אאאאאאA,B
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J אΩR1= 200אK 
.................................................=I

R1 

RL 
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20V 10V

A
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I

אF٣J٨E



אF١Eאא
אאא

 
 

- ٥٧ - 

JאF٣J٩E
אA,C אאא

RT= ………….. 








JF٣J١٠E

א
אאR4










אאא

١J אאאS1
٢J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
٣J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 

A

Ω

100Ω

200Ω200Ω

200Ω
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CD

RT

אF٣J٩(

R4 R3 
1KΩ

RZ 
3KΩ

R1 
100

50V 

A

Ω 

S1

אF٣J١٠(
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אא 

١Jאא
zאx


אאאאאאאאא

F√Eאאאא
FCEאאK

א א


١J אאאא 
٢J א 
٣J א 
٤J א
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٢Jאא
zאx



אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWאLLW
אאW١W٢W٣

אWא٨٠א٪אK
אא١٠٠٪א

אאאא
١J אאאא
٢J א 
٣J א 
٤J א 
٥J אאאאאא

א

٢٠
٢٠
٢٠
٢٠
٢٠



א١٠٠
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٣J٢אאאא
 
Light Controlled Circuit 



אאאאFEאא
אאאאאאא

אאאאאאא
Electronic  SwitchאאאאאK



אאאFאEController
אאSensorאאאא

אאאFאOn/OffE
LDRאאאא

א،אאאאא
אאK

٣J٢J١אאאא  .  
 אF٣J١١Eאאאא


Jאאאא
Jא ΩRL = 65 FKאRL אRCE

OPR12

R1
47K

2N3053

mA 

VCE
VBB

IBI1

I2

IC
12V,2.2W 

VCC +12V

RB
1K 

אF٣J١١E
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JאאאאאOPR12א
VBBאאאאאFVBB < 0.7V EK

אIB = oIC =OאVCE = VCC = 12Vאא
FאEאאOFF K



JאאOPR12אאF
אEאאFVBBEאא

FVBB >0.7VEאאIBאאICאא
אאאאאK



JאRB = 1K ΩאIBאאאאא
אאאK



٣J٢J٢אאFאEאא
אאאאCEC IVPC ×=

١JאאFoffE
אICאIC = 1µA                          

VCE = VCC = 12V                                 
אאא 

PC= 12*1µ= 12µW                                                  


٢JאאFonE
אICmax=200mA

VCE = VCE Sat = 0.3V                               
אא

PC = 0.3V*0.200mA=0.06W=60mW                     


אאאאא
אאאאאא

אאאאאK
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אVCE Satא0.2V - 0.3Vאאאא

אא1v K
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٣J٢J٣אאא
אאאאF٣J١٢Eא

אאאK
אא J LED אא

אIC אאRC אאאK





 




אאאW
J אBC 237
J Ω1k، Ω39K ،Ω2200.5W 
J ORB12 
J LEDCQy 85F0.5wE 
J אא
J  
J א 

OPR12 

R1
39K

BC 237 

VCE

IB

I1 

I2 

VCC +12V 

mA 

RB=1KΩ 

J

VB 

Rc
220Ω 

VBB

LED

אF٣J١٢E

VBE 
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٣J٢J٤אElements Testing  
אאא

KאLEDEאאFאא


٣J٢J٤J١אא
אאאא

F٣J١٣EK
١- אאאא 

ΩR = …….. 
٢- אאאאR = ………Ω 
٣- אאF١EF٢EKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
٤- אאאא

אWאKKKKKKKKKKKKKZKKKKKKKKKKKKKKKKKK 
٥- אאאאF١Eא

אאאאאK 
אWFLאEאאzאאx









com +
Ω

0∞

ORB 

אF٣J١٣E 
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٣J٢J٤J٢אF DiodesEאאאאW
JאאW

אאאאאאא
אRFאאRrאFאאאEא

אאאאאאK
אאאאאאאאאא١٠W١

 W 
Jאאאאא

אאK
 

Jאאא
אDEVMK

אאאBarrier Voltage PNא
אאאאאW

١- אאא
٢- אאאאאאא

אאK 

 אFאאEPN
١JאאאאK
٢J אאאאא

K 
٣J אFאאEאאKאאא

OLאF٣J١٤Eאאא
אF٣J١٤E
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٤J אאאF0.5V0.7VEאאא
אאאאאאFאE

אאFאאאKE 










٥Jאאאא0.2v0.3vאא
אK

٦JאאאFOLEאא
אK



 אאLEDW
אאאLEDsא

אאאK
١JאאאOL 
٢JאאLED א1.6 VאLED

אF1.8אV–א2.2V–א2.5V–
2.7אV–אאא1.1VEK

 אאW
אאאאאאאא

אאאאאאאאא
אא

١J אאאאא

OL 0.532 

COM +

אF٣J١٤E אF٣J١٤E 

COM +
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אאא

 
 

- ٦٨ - 

٢J אאPN אא OL א
אאK 

٣J אאאאאאאBase 
٤J אאאאאאאEHF

אא  P אאNPNא
אאFאENאאPNPK 

٥J אאאאאאא
א  0.654 VאF٣J١٥E 

٦J אאאאאאאK
א0.657VF٣אJ١٥E 

٧J אאאאEאאאאC 








٨J אאW 
JאאאאאOLK 
JאאאאK 

٩J אאאא0.4 V0.7Vא
אאא0.20.3VאאK 

0.654 

COM +

BD 830 

B 
E C 

אF٣J١٥E 

0.657 

COM +

BD 830 

אF٣J١٥E 

B E C 
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٣J٢J٥אאW
١- אאאאאF٣J١٢Eא
٢- אא5VאאF٣J١٢E
٣- אאאFאE 
٤- אאF٣J١E

LED ICVCE 
Ω

=
K
VBIB

1
VBVBB 

٥- FEאאWJ

−VCEF–Eא؟
ICF–Eא؟

אאKVBEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKVBE = VBB – VB =
אאאא0.7VFLE؟ 

WאאאK
−אאאאאPc 

Pc = VCE * IC= ……………....….………….……

אאF–EKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
א؟


٦- אFאEאאORP12א

אF٣J٢E

LED IC VCE 
Ω

=
K
VBIB

1
VBVBB 

F٣J١E 

F٣J٢E 
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٧JFEאאWJ

JVCF–Eא.............................................
JICF–Eא؟
JאאKVBEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKVBE = VBB – VB =

אאFJ–Eא0.7אVFLE؟ 

WאאאאאאK
−אאאאאPc 

Pc = VCE * IC= ……………....….………….……

אאF–E؟
א؟

٨J אאאF٣J١EאF٣J٢Eאא
٤٦،אאאF٣J٣KE 

LED PC IC VCE IB VB VBBא א
א
א

 
٩J אאK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٠JאאR1אא؟

אאK
א؟

א؟

אF٣J٣E 
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٣J٢J٦אאTroubleshooting Stimulated 


١JאLEDFאEאא
אאWLED–אVCC 

אאWאאLEDאVCEא
אΩ220 אאLEDאאא

1.7 VאLEDLEDK


٢JאאאאאLED
אאLEDאK

אאWאאאLEDאLEDא
אאWאRCאLEDFא

אאEאVCCK


٣- אLEDאאאאאאK 
אאWאאאIB

אאWאאאאאאאאא
אאאא0.5V0.7Vא

אFOLEאאאאאאא
אאRBאאK
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אSummary 
١Jאאא

אאאאKא
٢JאאאFאidealEא

ONאFאEOFF
אFאאE 

٣Jאאאon/offאW 
JאONVCE = VCE sat= 0.3V
אIC = VCC/RC 
JאoffVCE = VCCא

K 
٤Jאאאא

אאאאK 
٥JאאאאFVBBE

  0.7VK
٦JאאאIC = β * IBFβ

אE 
٧JאאLEDאאLEDא

1.7V2.5VאאK
٨JאאאאאLEDא

אאK 
٩Jאאאאאא

אאאאN, Pא0.5V0.7V0.2V
0.3VאאאאאK 

١٠Jאאאאאא
אאK
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JאאאW

١JאאאF–אEאא
אאאF–EK

٢Jאאאאא
Fא–אEoffאאFא
–E

٣JאאאF–E
٤Jאאאאאא

Fאא–אאE
JF√EFCE

١Jאאoffאאאא
٢JאאאON0.3Vא
٣JאאLEDאK
٤JאאK

JאF٣J١٦EאאWJ
١JאאICאאON
٢JאאVCEאאOFFK
٣JR2אאאאאK





 
 
 




R1
48k

Q

I

VCE
VBB

IBI1

I2

I
RL 
220

VCC 

R2 

אF٣J١٦E 
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J F١E
אGenerator Tester                              &Car Battery 

אאאF٣J١٧Eאא
Kאאאא

אאאאאאאאא
אאKאאאאא

אאאKאאאאא
א١٢K











Jאא

אWR1= 33Ω , R2,R3 = 10KΩ  ,  R4,R6 = 1KΩ  ,  R5=2.7KΩא 
0.25W

JאW
D1١

LED3,LED1،אLED2א
Q1,Q2אC18152SC945

Z1١٢
Z2١١

J
א––אK
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אאאW
אאאFאאE

אאאאאFאאאאאE
אאאK

אאאKאאאאא
א

J אLED3אLow BatteryK
J אLED2אא،Ok 

JLED3,LED2אאOver ChargeK
J אאאאאאF٣J١٨KE 











F٢E
אאאאאF٣J١٣EאאאאLED 

( Relay) 12vאאאאא
א220VK
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אא 

١Jאא
zאx


אאאאאא

אאאאאF√Eאאא
אFCEאאK

א א


١J אאאא 
٢J אא–א

אא 
٣J אאא 
٤J א 

אא



אWאאאא
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٢Jאא
zאx



אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWאLLW
אאW١W٢W٣

אWא٨٠א٪אK
אא١٠٠٪א

אאאא
١J אאאא
٢J אא–אאא 
٣J אאא 
٤J א 
٥Jאא

٢٠
٢٠
٢٠
٢٠
٢٠



א١٠٠
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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