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Example 
: المطلوب 

مانوع الترانزستور وما نوع الوصلة 1.

احسب2.

𝑉𝑆=?
𝑉𝐺=?
𝑉𝐷=?
𝑉𝐷𝑆=?
𝐼𝐷𝑄=?

𝑉𝐺𝑆𝑄=?



Example 
a. For the transfer characteristics, if ID = IDSS/4 = 8 mA/4 = 2 mA, then VGS = VP/2 = -4 V/2 = -2 V.

The resulting curve representing Shockley’s equation appears in Fig. 22. The network equation is

defined by

𝑉𝐺 =
𝑅2𝑉𝐷𝐷
𝑅1 + 𝑅2

=
270𝐾𝛺 16𝑣

2 ⋅ 1𝑀𝛺 + 0.27𝑀𝛺

= 1.82 V

And 𝑉𝐺𝑆 = 𝑉𝐺 - 𝐼𝐷 𝑅𝑆 = 1.82 v -𝐼𝐷(1.5 𝐾𝛺 )



When 𝐼𝐷 = 0 mA,

𝑉𝐺𝑆 = +1.82 v

When 𝑉𝐺𝑆 = 0 v ,

𝐼𝐷 =
1.82𝑣

1.5𝑘Ω

= 1.21 mA

The resulting bias line appears on Fig. with quiescent 

values of 𝐼𝐷𝑄 = 2.4 𝑚𝐴

𝑎𝑛𝑑

𝑉𝐺𝑆𝑄 = −1.8 𝑉



Example 

b. 𝑉𝐷= 𝑉𝐷𝐷 - 𝐼𝐷 𝑅𝐷 = 16𝑣 − (2.4𝑚𝐴)(2.4𝑘Ω) = 10.24v

c. 𝑉𝑆= 𝐼𝐷 𝑅𝑆 = (2.4mA)(1.5kΩ)

d. 𝑉𝐷𝑆= 𝑉𝐷𝐷 - 𝐼𝐷( 𝑅𝐷 + 𝑅𝑆 ) = 16𝑣 − (2.4𝑚𝐴)(2.4𝑘Ω + 1.5𝑘Ω)=6.64v

or  𝑉𝐷𝑆= 𝑉𝐷 - 𝑉𝑆 = 10.24 v -3.6 v =6.64v

e.  𝑉𝐷𝐺= 𝑉𝐷 - 𝑉𝐺 = 10.24𝑣 − 1.82 𝑣 = 8.42 𝑣



𝑰𝑫الطريقة الحسابية لايجاد 

• 𝑉𝐺𝑆= 𝑉𝐺 - 𝐼𝐷 𝑅𝑆 = 1.82 v -𝐼𝐷(1.5 𝐾𝛺 )

• 𝐼𝐷= 𝐼𝐷𝑠𝑠 (1 −
𝑉𝐺𝑆

𝑉𝑝
)2

• 𝐼𝐷= 8 (1 −
1.82− 1.5 𝐼𝐷

−4
)2

• 𝐼𝐷= 8 (1.455 − 0.375 𝐼𝐷)
2

• 𝐼𝐷= 8(2.11 − 1.1𝐼𝐷 + 0.14𝐼𝐷
2)

• 𝐼𝐷= (17 − 8.8𝐼𝐷 + 1.12𝐼𝐷
2)

• 0= 17 − 9.8𝐼𝐷 + 1.12𝐼𝐷
2

• => 𝐼𝐷1= 2.4 mA=> 𝑉𝐺𝑆=-1.78 v

• => 𝐼𝐷2= 6.3655 mA => 𝑉𝐺𝑆=-7.73v

الحل الثاني يعد مرفوض لان 

𝑉𝐺𝑆 > 𝑉𝑝

و بالتالي

𝐼𝐷 = 2.4 mA
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