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UNIJUNCTION TRANSISTOR (UJT):

• The Uni-junction Transistor (UJT) is a solid-state, three-terminal device.

• It has a single PN-junction formed within the main N-type channel.

• UJT is constructed using P-type and N-type semiconductor materials.



Equivalent circuit of UJT

VD

𝑹𝑩𝑩 = 𝑹𝑩𝟏 + 𝑹𝑩𝟐

𝑽𝑨 = 𝑽𝑩𝑩 ×
𝑹𝑩𝟏

𝑹𝑩𝟏 + 𝑹𝑩𝟐

• 𝑽𝑨 = 𝜼𝑽𝑩𝑩 𝑤ℎ𝑒𝑟𝑒 𝑉𝐴 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝒔𝒕𝒂𝒏𝒅 𝒐𝒇𝒇 𝒗𝒐𝒍𝒕𝒂𝒈𝒆

• Here, 𝜼 is termed as an intrinsic standoff ratio and is given by,

𝜼 =
𝑹𝑩𝟏

𝑹𝑩𝟏 + 𝑹𝑩𝟐

• With no voltage applied to the (UJT) the inter base resistance (𝑹𝑩𝑩( is given by: 

• The voltage across 𝑹𝑩𝟏 is given by:

𝑽𝑬 = 𝑽𝑫 + 𝜼𝑽𝑩𝑩

• the forward voltage drop across silicon diode 𝑽𝑫 = 𝟎. 𝟕 𝑽

Peak point voltage

𝐰𝐡𝐞𝐫𝐞 𝜼 𝐮𝐬𝐮𝐚𝐥𝐥𝐲 𝐛𝐞𝐭𝐰𝐞𝐞𝐧 𝟎. 𝟓𝟏 𝐚𝐧𝐝 𝟎. 𝟖𝟐

𝜼

= 𝑽𝑷

When 𝑽𝑬< 𝜼𝑽𝑩𝑩 ∴ PN is reverse biased IE is negative.
When 𝑽𝑬 > 𝜼𝑽𝑩𝑩 ∴ PN is forward & biased IE is positive.

UJT OFF: When 𝑰𝑬< 𝑰𝑷
UJT ON : When 𝑰𝑬 > 𝑰𝑷



Sol:

Ex 1: The intrinsic stand - off ration for a (UJT) is determined to be (0.6) if the inter -

base resistance is 10 ΚΩ What are the value of 𝑹𝑩𝟏 and 𝑹𝑩𝟐

RBB = RB1 + RB2 =10 ΚΩ ,     η = 0.6

𝜼 =
𝑹𝑩𝟏

𝑹𝑩𝟏 + 𝑹𝑩𝟐

𝟎. 𝟔 =
𝑹𝑩𝟏

𝟏𝟎𝚱𝛀

RB2 = 4 𝚱𝛀

RB1= 6 𝚱𝛀

RB1 + RB2 =10 𝚱𝛀

6 𝚱𝛀+ RB2 =10 𝚱𝛀 RB2 =10 𝚱𝛀 - 6 𝚱𝛀

A (UJT) has 10 V between the bases. if the intrinsic stand -off ration is (0.65) 

find the value of stand off voltage. What will be the peak -point voltage. if the 

forward voltage drop in the p-n junction is 0.7 v

Home work(1)



Characteristics of Unijunction transistor

Valley point

• The characteristic curve of the UJT shows the relationship 

between emitter voltage (𝑽𝑬) and emitter current (𝑰𝑬).

• In the cut-off region, the emitter current (𝑰𝑬) remains below 

the leakage current (𝑰𝑬𝒐).

• Conduction begins when the emitter voltage (𝑽𝑬) reaches 

the peak voltage (𝑽𝑷).

• After the peak voltage, as the emitter current (𝑰𝑬) 

increases, the resistance of 𝑹𝑩𝟏 decreases.

• This decrease in 𝑹𝑩𝟏 demonstrates negative resistance

in the negative resistance region.

• Once the valley point is reached, the device enters the 

saturation region, where further increases in emitter 

current (𝑰𝑬) occur with little change in voltage.

VD



 UJT is mainly used as a trigger for SCRs and Triacs in AC power control.

Applications of UJT

• It’s used in gate pulse generation, timing circuits, and 

trigger generators.

• UJT applications include sawtooth generators, oscillators

and phase control.

• The simplest UJT circuit is the Relaxation Oscillator, producing 

non-sinusoidal waveforms.



Relaxation Oscillator

𝑽𝑪 = 𝑽𝑩𝑩 𝟏 − 𝒆
−

𝒕
𝑹𝟑𝑪

𝐅 =
𝟏

𝑻

𝑻 = 𝑹𝟑𝑪𝒍𝒏(
𝟏

𝟏 − 𝜼
)

• A UJT relaxation oscillator is a simple circuit that generates 

non-sinusoidal waveforms (usually sawtooth or pulse). 

• It works by charging a capacitor through a resistor. When 

the capacitor voltage reaches a certain threshold, the UJT 

turns on, 

• discharging the capacitor rapidly and creating a sharp 

pulse. 

• This process repeats, producing an oscillating output. 

• The frequency of oscillation is controlled by the resistor 

and capacitor values (Time Constant).

𝑽𝑪 = 𝛈𝑽𝑩𝑩 + 𝑽𝑫 = 𝑽𝑷

𝜏 = 𝑹𝟑𝑪

𝐹: 𝑡ℎ𝑒 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 (𝐻𝑍)

𝑽𝑪 = 𝑽𝑩𝑩 𝒆
−

𝒕
𝑹𝟑𝑪

Discharge at certain time charge at certain time



Ex 2: For the circuit Shown find T, F, Vo, using η = 0.5

𝑻 = 𝑹𝟑𝑪𝒍𝒏
𝟏

𝟏 − 𝜼

𝑻 = 𝟑𝟗𝒌𝛀 × 𝟎. 𝟏𝝁𝒇 × 𝒍𝒏
𝟏

𝟏 − 𝟎. 𝟓

𝑭 =
𝟏

𝑻

𝑽𝒐 = 𝜼𝑽𝑩𝑩 + 𝑽𝑫

𝑽𝒐 = 𝟎. 𝟓 × 𝟐𝟎 + 𝟎. 𝟔

𝑽𝒐 = 𝟏𝟎. 𝟔 𝑽

i

ii

𝑭 =
𝟏

𝟐. 𝟕𝒎𝒔

𝑻 = 𝟐. 𝟕 𝒎𝒔

𝑭 = 𝟑𝟕𝟎 𝑯𝒁

iii

Sol:



For the circuit Shown find T, f, Vo, using η = 0.6

Home work(2) 𝑽𝑩𝑩 = 𝟑𝟎𝐯

𝑹𝟑 = 𝟒𝟎𝚱𝛀



Using the UJT to construct an oscillator as shown below, calculate:

1- Minimum & Maximum frequency of pulses which can be generated.

2- Maximum capacitor voltage.

Answers:

1- 93.2 Hz ,  4.33 kHz

2- 8.4 V

H.W

(3)

Minimum frequency Maximum frequency 

Sol:

𝑻 = (𝑹𝟑 + 𝑹𝒑𝒐𝒕)𝑪𝒍𝒏(
𝟏

𝟏 − 𝜼
) 𝑹𝟑

𝑹𝟏

𝑹𝟐

When 𝑹𝒑𝒐𝒕 = 𝟎𝛀 When 𝑹𝒑𝒐𝒕 = 𝟐.𝟐 𝑲𝛀
𝑽𝑫 = 𝟎. 𝟔 𝑽

+

−

Complete the solution



The data sheet for a 2N2646 Unijunction transistor gives the intrinsic stand-off ratio as 

0.65. If a 100nF capacitor is used to generate the timing pulses, calculate the timing 

resistor required to produce an oscillation frequency of 100Hz.

Home work(4)


