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אאאא 
١ J אFunction GeneratorK 
٢ J אאOscilloscopeK 
٣ J אאאאDigital MultimeterK 
٤ J K 
 

אאא 
١ J אאאאאW 

א=Sinusoidal wave ∼  
א= 2  

א=8 Vpp 
אאFDCE=٠K 

٢ J אאאאAttenuation 
٠אFdBKE 

٣ J אOutputאאאCH1א
אאאאAuto setK 

٤ J אאאאאאאא 
  (X, Y1)K 
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٥ J אאאאאאאא 

W 
VP  

f  
Vrms  

 
٦ J אאאאאאVrmsאW 

Vrms  
 
٧ J אאTTLאאאאCH2 

א2אK 
٨ J אאCH2אאאא 

 Auto setK 
٩ J אאאאאאאא

FY2 , X EK 
 
 
 
 
 
 
 
 

 

Y1/Div =__________ 
X/Div   = ________ 

 

Y2/Div =_________ 
X/Div   = _________ 
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١١ J אאאאאVrmsאTTLFא
אאDC positionאKE 
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١ J אVrmsSine waveFVpE٦ ؟ 
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Measurements on Two wire line 

אא 
 אא)(The characteristic impedance, ZcאאK  
 אאאאאאאK 
 אאאאאK 

 
אאאא 

 א٢}٠٤}٠K 
 א85K0٩}٠K 
 ٣٠٠F.(Ω 
 Function generator K 
 אאאאDigital MultimeterK 

 K 
  

 
אF١EאאאאאdxK 

 
 

 
 
 
 
 

 
F١EאאK  

  
אאאאאW 

∞⋅= ,0, IIC ZZZ 

W 

 معاوقة الدخل
ZI א 
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 ZI,∞: אאFאאא
אKE 
 ZI,0 WאאFאאא 

אKE 
  

אאא 
١ J אאאW 

 א=Sinusoidal wave ∼ א،= 2  
 א=5.7 Vpp2Vrms،אאF(DC=٠K 
 אATTא٠FdBKE 

٢- אאא٢}٠٤}٠אא
٢FאE. 

٣ Jאאא)(VI אא
אאאאOpen circuit،٢אFאE،

אאF١KE 
٤ J אא(VR)אא

אאOpen circuit،٢אFE،אאF١KE 
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  )أ(
 
 
 
 
 
 
 
 
 

  )ب                      (                                            
F٢WE،אאאאFאEאאאא 

،FEאאאאK 
٥ Jא٣٤אאאאא

Short circuit،٢אFE،אאF١KE 
٦ J אא٣٥אאאאאK  

                   FאE  

Function 
Generator 

Vrms = 2V 

300Ω 

300Ω I 

I 

V1  

VR  

الدائرة 
  مغلقة

  نموذج خط النقل الثنائي

  مولد
 الذبذبات

Vrms = 2V 

300Ω 

300Ω I 

I 

V1  

VR  

الدائرة 
 مفتوحة
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F١WEאא٢}٠L٤}٠K 
Line Section:  Wire diameter φ = 0.4mm.                         Line length, l = 0.2 km 

 Open-Circuit Short-Circuit   
f (Hz) V1(mV) VR(mV) ZI,∞ V1(mV) VR(mV) ZI,0 ZC(Ω) 

100        

200        

300        

400        

500        

600        

800        

1000        

2000        

3000        

4000        

5000        

6000        

8000        

10000        

 
٧ J אאאZI,∞،ZI,0אאW 

3001 ∗=
R

I V
V

Z 

 
٨ J אאZcאאאאאאאW 

∞⋅= ,0, IIC ZZZ       

٩ J אאא٨٥}٠٩}٠א
אאא٢אFאE. 

١٠ J אא٣٨אאאF٢KE 
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F٢WEאא٨٥}٠L٤}٠. 
Line Section:  Wire diameter φ = 0.9mm.                         Line length, l = 0.85 km

Open-Circuit Short-Circuit
f (Hz) V1(mV) VR(mV) ZI,∞ V1(mV) VR(mV) ZI,0 ZC(Ω)

100 

200 

300 

400 

500 

600 

800 

1000 

2000 

3000 

4000 

5000 

6000 

8000 

10000 

  
١١ J אאFfEאאFZcEאא

אאאאאK 

F١E 
 
 
 
 
 
 
 

ZC(Ω) 

f (Hz)
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Measurements on Coaxial Lines 

 
אא 

١ J אאאאאFREאא،FLE،
אאFCEK 

٢ J אאאאאאRG 174RG 58. 
٣ J אאא)Zc(אK 

 
אאאא 

 Function GeneratorK 
 אOscilloscope. 
 Wheatstone Bridge. 
 אאCoaxial Adapter. 
 אאFRG 58E٥٠K 
 אאFRG 174E٥٠K 

 
א 

WאאאאCoaxial AdapterK 
א١FEאא،אאאא

א)Source(אא)Input field(א،
אאA, B, C, DKאא

אU-scope  و I-scopeאאCH1CH2אאK 
אאאאאאFOutput fieldE

אF10 nF, Short circuit, Zc, o-Rmax(אאא
אאFShort circuitEאא

FJumperEאK 
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WאWheatstone Bridge 
א١FEאאאאאFREאא،FLE،

אאFCEאFZ1, Z2, Z3, Z4E
Z3אאFאאEא

אאFZ1,Z2Eא
אאאאאאVDאK 

 
 

 
 
 
 

 
 
 

 
 

אאא 
Wאא)R(אאW 

١ J אאאW 
 א=Sinusoidal wave  ∼  
 א= ١٠  
 א=2 Vpp 
 אא)(DC=٠K 
 אATTא٠FdBEK 

٢ J אאF٢EK 

F١E JאאאאCoaxial Adapter،   

               JWheatstone BridgeK 

FE FE
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٣ J אאאRG 174١٠٠ 
אאBאאאCאא

אאאF٢KE 
 

 
 
 

 
 
 
 

F٢EאאK 
 

 
٤ J אאFJumperEא(short circuit)אא 

אאאK 
٥ J100FΩEאאZ2Z4 Z3

١٠٠ אאRG 174אא
Z1אX،אאF٣KE 

אאW 
 
 

Z1 = R1 )(  R1 = 10X  Ω,      0 < X < 10 
Z2 = R2 R2 = 100Ω 
Z4 = R4 R4 = 100Ω 

Z3 = R3 )אאא(  ١٠٠אא 

Oscilloscope 

Function 
Generator 

Coaxial Adapter Measurement 
Bridge

Coaxial line (reel 1) 
Coaxial line (reel 2) 
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F٣Eאאאא)R(K 

٦ JאאאFUDEאאא
אאאאאא)AutosetKE 

٧ JאאZ1(X)אאאא(UD)
אאאאאא(UD min)
אא5mV/Div)EאאאאאK 

٨ JאאאאאאF٧Eאא
(UD min)אאאאא. 

 
 

 
 
 
 
٩ JאאF١٠٠ER3אאאW  

Ω=⋅= XR
R
R

R 101
2

4
3 

١٠ JאאF٣ J٩EאאאאRG 58 
אאאK 

 

 Cable RG 174,   l = 100m Cable RG 58,     l = 100m 

f (kHz) X UDmin (VPP) R (Ω) X UDmin (VPP) R (Ω) 

10       
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Wאא)L(אאאאW 
١ JאF٤Eא 

אRG 174אאאאאK 
 
 
 
 
 
 
 
 

F٤EאאFLEאK 
٢ JאאאאאאאZ1(X)Z2(Y)אא،

אאאW 
 
 
 
 
 
 
٣ Jאאא٢٠FkHzKE 
٤ Jאאאאאאאא

אא(UD min)אאZ1(X)Z2(Y),
אאאאאK 

٥ JאאאW 
 

 
 
 

Z1 = R1 )( R1 = 10X  Ω,      0 < X < 10 

Z2 = R2 // C2  )( R2 = 10Y  Ω,      0 < Y < 10 
C2 = 100 nF 

Z4 = R4 R4 = 10Ω 
Z3 = R3 אאאE) 

 Cable RG 174,   l = 100m Cable RG 58,     l = 100m
f (kHz) X Y L (µH) X Y L (µH) 

20       
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٦ JאאאRG 58אאא٣٤K 
٧ JLאאאW 

HXL
CRRL

µ⋅=
=

103

2413 

 
WאאFCEאאאW 

١ JאF٥Eא
אRG 174אאאאאK 

. 

F٥EאאאאK 
٢ JאאאאאאאZ2(Y)אאא،

אאאאאאW 
 
 
 
 
 

٣ JאאאFJumperEאאאאאcoaxial adapterK 
٤ Jאא10K 

Z1 = C1 C1 = 10 nF 
Z2 = R2  )(  R2 = 10Y  Ω,      0 < Y < 10 

Z4 = R4 R4 = 10Ω 
Z3 = R3 אאאE) 
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٥ Jאאאאאאאא
אא(UD min)אאZ2(Y)אא

אאאאא2 mV/Div)KE 
٦ JאאאאאאW 
 
 
 
 

 
٧ JאאאRG 58אאא 

٦،٧K 
٨ JCאאאW 

nFYC
R
R

C ⋅== 101
4

2
3 

 
 

٩ JאאאאF١٠E
אאאאאאW 
 

 RG174 RG58 
R'/Ω  km-1   
L'/µH  km-1   
C'/nF  km-1   

 
W 

א Jאאאאאאאאא
אאאאFG = 0Eאאאא

אאK 
 

( )
( )22

22

wCG

wLR
ZC

+

+
= 

 Cable RG 174, l = 100m Cable RG 58, l = 100m 
f (kHz) Y C(nF) Y C(nF) 

10     
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W 
w = 2πf 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 JאאאFZcEאאאאא(f)

אאאK 
 
 

 RG174 RG58 
f (kHz) | ZC | (Ω) | ZC | (Ω) 

1   
2   
3   
4   
5   
6   
7   
8   
9   
10   

f (Hz)

ZC (Ω) 
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אאא )Zc(א 

Characteristics impedance of coaxial cables 
 

אא 

 אאFZCEאאאK 

 אאאאאK 

 

 

אאאאW 

∞⋅= ,0, IIC ZZZ 

W 

 ZI,∞Wאא)Z2(Fאא

אאאאאKE 

 ZI,0 WאאFZ2EFאא

אאאאאKE 

ZI,∞ZI,0אאW 

I
V

Z I= 

VIאאאKI אאאK 
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אאאא 

 Function GeneratorK 

 אOscilloscopeK 

 אאCoaxial AdapterK 

 אאא)RG 58(٥٠K 

 אאאא)RG 174(٥٠K 

 K 

 

אאא 

١ J אאאאF١EאF٥٠

EאאאRG 174K 

٢ J אאאW 

א=Sinusoidal wave  ∼  

א= ٥٠٠  

א=10 Vpp 

אאF(DC=٠K 

אATTא٠FdBEK 
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٣ J אF١E

אאא)Input field(אאאא

אאאADאU-scope I-scopeא

אאאאאK 

 

 

 

 

 

 

F١EאאאK 

 

٤ J אאא)Jumper(אRsאאא

אאאאאאאFא

אKE 

٥ J אאאאK 

٦ J אאאFVIEאאאאU-scope

אאא500אאF١KE 

Function Generator Coaxial 
Adapter 

Oscilloscope 
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٧ J אאאאאאאI-scopeאא

א٥٠٠ אאF١Eאאא

אאRsאאאא 

١FΩEאאאאK 

٨ J אאאאאאאא

FShort circuitEאאאFVIEאאFIEא٥٠٠

אאF١KKE 

٩ J אא٦٨ אאאאאF١Eא

אK 

١٠ JZI,∞ZI,0אאאאF١WE 

I
V

Z I= 

 

١١ JאZcאאאאאF١EאאW 

∞⋅= ,0, IIC ZZZ 
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F١EאאאאRG 174K 

Cable: RG174 l = 50m RS = 1Ω 

 Open-Circuit Short-Circuit  
f (kHz) V1 I1 Z1,∞ V1 I1 Z1,0 ZC 

500        
1000        
1500        
2000        
2500        

 

١٢ JאאאF١٠٠Eאאא 

RG 58אאF٢KE 

 

F٢EאאאאRG 58K 

Cable: RG58  l = 100m RS = 1Ω 

 Open-Circuit Short-Circuit  
f (kHz) V1 I1 Z1,∞ V1 I1 Z1,0 ZC 

500        
1000        
1500        
2000        
2500        
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 אאא 
Characteristics of LED's                      

 

אא 

 אאאאאאאאאא

אאK 

 אאאאאאאאא

אK 

 א)Threshold voltage(אK 

 

אא 

• אאאאFiber Optic TransmitterW 

אF١EאW 

١ J אאאאא٦٦٥،٧٧٠،٩٥٠) nm(

אאאאאאK 

٢ J אאאאPotentiometerK 

٣ J אFInternal Signal GeneratorEאאW 

Ftriangular waveE،FTTLE،FCWEK 
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F١EאאאK 

 

• אאFTwo Digital MultimetersKE 

• FTransformerWEאאא١٢٧L٢٢٠

FACE١٢FACKE 

• K 

 

אאא 

١ Jאאאאא

א١٢FACKE 

٢ JאאאW 

• אWFCWE 

• אFVfEאאFMinimumEK 

• אאWאאא665אK 
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٣ JאאאאאFVfEא

אFIfEאאF٢KE 

 

 

 

 

 

 

 

F٢EאאאK 

 

٤ JאאFVfEאאאאF١EאFIfE

אK 

٥ JאאF٤Eאא٧٧٠٩٥٠K 
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ffI VIP ×= 
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F١EאאK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
٧ Jאאא)Vf(א)If(אאאא

אאF٣EאFThreshold VoltageEא
K 

٨ JאאאFIfEאFPIEאאאאא

F٤KE 

٩ JאאאK 

 

 
 

λ = 655 nm λ = 770 nm λ = 950 nm 

VF (V) IF 
(mA) 

P1 
(mW) VF (V) IF 

(mA) 
P1 

(mW) VF (V) IF 
(mA) 

P1 
(mW) 

0.5   0.5   0.5   
1.5   1.4   0.6   
1.6   1.42   0.8   

1.62   1.44   1   
1.64   1.46   1.02   
1.66   1.48   1.04   
1.68   1.5   1.06   

1.7   1.52   1.08   
1.72   1.54   1.1   
1.74   1.56   1.12   
1.76   1.58   1.14   
1.78   1.6   1.16   

1.8   1.62   1.18   
1.82   1.64   1.2   
1.84   1.66   1.22   
1.86   1.68   1.24   
1.88   1.7   1.26   

2   1.72   1.28   
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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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אאא 
(Trans-impedance Amplifier) 

 

 

אא 

 אאאאK 

 אאאאאא

אאאK 

 אאאאאאאK 

 

 

אFPIN CircuitEFLoad 

resistorEF١EK 

 

F١EאאאFPIN CircuitKE 
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אF١Eאאאאאא

אאFAnodeEא،אאאא

Kאאאאאא

אKאאRcאא
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אאאא 

• אאאFiber optic transmitterK 

• אאאFiber optic receiverK 

• אFPMMAEאא٥،١٠،٢٠K 

• FTwo TransformersEWאאא

١٢٧L٢٢٠FACE١٢FACEK 

• אאאאFMultimeterEK 

 

אאא 

אF١EאאאאW 

• FPhotodetectorEWאאK 

• אאTransimpedance AmplifierK 
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• אאFDCVEאFACVKE 

• Built-in piezo loudspeaker K 

 

F٢EאאאK 
 

אאא 

١ J אאאאא

אא١٢FACEK 

٢ J אאאW 

• אWFCWE 

• אFVfEאאFMaximumEK 

• אאאWאאאא665K 

٣ J אאF٣E٥

אאאFDCVEא

אאVDCVK 
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F٣WEאאK 
 

 

٤ J אאFRcEא١

אאVDCVאF١ JEK 

٥ J אאFRcEא١٠١٠٠

אאVDCVאF١ JEK 

٦ J א٤،٥אאא٧٧٠،٩٥٠א

אF١ JEF١ JKE 

٧ J אא٤٦אאא١٠٢٠

א٢א٣K 

 

 

 

 

Fiber Optic Transmitter Fiber Optic Receiver  

Optical Fiber 
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FאFEEFE 

F١E 
 
 

λ = 950 nm, l = 
10m  λ = 770 nm, l = 

10m  λ =665 nm, l = 
10m 

RC 
(kΩ) UDC(V)  RC 

(kΩ) UDC(V)  RC 
(kΩ) UDC(V) 

1   1   1  
10   10   10  

100   100   100  
FאEFFEE 

F٢E 
 

 
λ = 950 nm, l = 

20m  λ = 770 nm, l = 
20m  λ =665nm, l = 

20m 
RC 

(kΩ) UDC(V)  RC 
(kΩ) UDC(V)  RC 

(kΩ) UDC(V) 

1   1   1  
10   10   10  

100   100   100  
FאFEFEE 

F٣E 
 
 
 

λ = 950 nm, l = 5m  λ = 770 nm, l = 
5m  λ = 665 nm, l = 

5m 
RC 

(kΩ) UDC(V)  RC 
(kΩ) UDC(V)  RC 

(kΩ) UDC(V) 

1   1   1  
10   10   10  

100   100   100  
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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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אאאאא 

אא) Powermeter(  

  

אא 

 אאא)P2EאאאאFIfE

אאFPowermeterKE 

 אאFdBmEאאFµWKE 

  

אאאא 

• אאאFiber optic transmitterK 

• FTransformerEWאאא

١٢٧L٢٢٠FACE١٢FACKE 

• אFPowermeterKE 

• FOptical fiberE١K 

• אאאאFMultimeterKE 
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אאא 

١ JאF١Eא

FPMMAE١אאאFIfKE 

  
 

 

 

 

 

 

 

F١EאאK 

  

٢ Jאאאאא

א١٢)AC(K 

٣ JאאאW 

• אWFCWE 

• אאא)Minimum.( 

• אאאWאאא665אK 

           جهاز الإرسال الضوئي
 

 ليف بصري 

 Powerلقدرة مقياس ا
meter

A
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٤ J אאאאא

אאF٦٥٠ Eא

FdBmKE 

٥ J אאFIfEא٢FmAEא

אאאאF١KE 

٦ J אא٢אאא

אאF١KE 

٧ J אFdBmEאא(µW)א

אאW 

)10(1000W)(P )dBm(P1.0
2

2××⇒µ 

٨ Jאאאאאאא 950 

אאF١KE 

٩ JאאאאK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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F١EאאFP2EאאK 

 

 

 

 

  

  

  

  

 

                          λ = 665 nm λ = 950 nm 

IF (mA) Power Meter 

(dBm)
P2 (µW) 

Power Meter

 (dBm)
P2 (µW) 

2     

4     

6     

8     

10     

12     

14     

16     

18     

20     

22     

24     

26     

28     

30     
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אאא 

אאאאK 

  

אא 

 אאאFP2Eאאאא

FIfKE 

 אאאK 

  

אאאא 

• אאאFiber optic transmitterK 

 Fiber optic receiverKאאא •

• אFPMMAE١٠K 

• FTwo TransformersEWאאא

١٢٧L٢٢٠FACE١٢FACKE 

 Kאאאא •

• . 
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אאא 

FIfEאאאFP2EאאאWאא

א 

١ J אאאאא

אא١٢FACKE 

٢ J אאאW 

• אWFCWKE 

• אFVfEאאFMinimumKE 

• אאאWאאא665אK 

٣- אאF١E١٠

אאאאFIfEא

אFDCVEאאאVDCVK 

 

 

 

 

 

 

F١WEאאK 

 

٤ J אRcא١٠٠FkΩEאK 

  ستقبال الضوئيجهاز الا جهاز الإرسال الضوئي

 الليف البصري
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٥ J אFVfEאאFIfE٢

אאFVDCVEאאאאאאF١KE 

٦ J אF٥EאאאאאK 

٧ J אאא)P2(אF١EאאW 

DCVVKP ⋅=2 

K אאאFRcE

אF٢EK 

٨- אא٥٧אאאאF٧٧٠Eא

אאאF٩٥٠EאאאאאF١KE 
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F١EאאFP2EאאFVDCVKE 

 λ = 665 nm λ = 770 nm λ = 950 nm 

IF (mA) VDCV (V) P2 (µW) VDCV (V) P2 (µW) VDCV (V) P2 (µW) 

2       

4       

6       

8       

10       

12       

14       

16       

18       

20       

22       

24       

26       

28       

30       
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  ).Rc(على قيمة مقاومة التغذية الرجعية ) K(اعتمادية قيمة معامل التحويل ) ٢(جدول 

 RC  = 1 kΩ RC  = 10 kΩ RC  = 100 kΩ 

⎥⎦
⎤

⎢⎣
⎡=

V
WK µ 3300 330 33 

  

  

  

٩ J אאאאFP2EאאFIfE 

אאאאK 

 

 

 

  

 

 

 
 

 

 

 אאWאאא 

F The electro-optical efficiencyE 

P 2
 (µ

W
)

 

IF (mA)
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١ J אאFVfEאF٦٦٥Eא

אאFIfE١٠،٢٠אאא

אF٣KE 

٢ J אאאW 

ffI VIP ×= 

 

٣ J אF١}٢EאאF٧٧٠،٩٥٠EאאF٣KE 

٤ J אאFPIEאאFP2EאF٤E

אאFIfE١٠א،٢٠K 

٥ J אאאאאא

אאאW 

1

2

P
P

=η                             

 

F٣EאאFPIKE 

 λ = 665 nm λ = 770 nm λ = 950 nm 

IF (mA) VF (v) P1 (mW) VF (v) P1 (mW) VF (v) P1 (mW)

10       

20       
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F٤EאאK 

 IF (mA) = 10 mA IF (mA) = 20 mA 

λ (nm) P1 (mW) P2 (µW) η (%) P1 (mW) P2 (µW) η (%) 

665       

770       

950       
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Attenuation in optical fibers 
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אFThe AttenuationEאאאאא

אאKאאאא

אאK 

אאFCutoff methodEא

אFP2EאאאאאFl2Eא

אFl1EאאFP2Eאאא

אאF١EאFαWE 

         (dB km-1)⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

2

1

l

l

P
P

log
l

10000
∆

α                      
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אא 

• אאאFiber optic transmitterK 

• אאאFiber optic receiverK 
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