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® For the circuit shown below what is the value of RB, Cs .
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® Defind the Rise time, delay time for the transistor, how we can be reduced them.

G

> Time Improvement <
| Jra gl (0 x |

Vee
L.
Rs —e
VBB_M_q ?Vo
) =

[+]
LL-_
t
At Off state Vo=Veec , Ilc=0
AtONstate Vo=0, Ic=Vcc/Re

Ideal case
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® Transistor turn times
Transistor switching time (timing ) It mean that study the transistor be hiver when it turn from
stat to another stat as switching for example the following circuit :

Vee
VBB a
P _ RB —e
< — ¢ Vv A
BB | VO
v : :
Ica I I =
ICsat :- :
90% ! |
1
10% Ic I
P 1 A

<«

v

1. t,: the time recurred to the collector current to reach 10% from saturation current
(ICsat).

2. T, :the time recurred to collector current for change from 10% to 90% from (Ic..).

3. £ :the time that calculated from the moment that the voltage change from +v to —v and
90%lcy: - t=ts; L,

4. tf: the time calculated from 90% to10%lcs..  Con= tgt &, tor= ts+ L

® Turn time improvement
For gating on desire time to ON or OFF we have to reduce the storage time (ts) by using speed

up capacitor to remove all charge on the base Q,
Cs = -
The relation between input voltage and input current shown in the circuit below:
Practical circuit Vs 4 Ve
+Vj[—--
RCC
<« >t r; R Mbb

V] L Ve
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1 (1) OFF == ON "~
NZ (2) ON = Off
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® Base current calculation
. . . . Ic  Vee-V
1. IB before capacity connection we can apply this equation: Ig = FC = %
c
2. IB after capacity connection

a. Point (1)..... When turn from OFF to ON Ig = Vep

Rg
b. Point (2)..... When turn from ON to OFF Igg = RVfZ
sThp
. _ -V RB
¢. Point (3)..... Ig = (RotRy)Rs
® Speed capacity calculation(Cs) :
9 _ ces< P
2Vgp(P — P) 5Rp

Where Q. :theall charge on the transistor.
Vgp : the input voltage ,( peak to peak ).
tp : the half of input waveform time .
Examples
EX1

Find the Speed up Capacitance value which make the Rise time change from 20msec to
10msec.

Vee
Sol:

Iz before capacity connection:
__ Vin-VBE _ 10-0.7

Rc

Ip = E = Toi1od = 9.3mA

If t, decrease from 20ms to 1loms B=100
Then  Igincreased from 9.3mA to 2*9.3mA Vin

(Inverse proportional) (0—10V)
Cs = % Q=Cs+Vin ... 1 ==
Ip=2 Q=1Ig*t .o .. 2
v Q=0Q equl =equ?2
CsxVin=1Ig*t

* * ¥10~3%10%10~3

. Cs = 132. f _ 293:1073:10:107° _ o 6uF

Vin 10
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EX2
For the circuit shown below ,find Rg and C;.
Sol:-
Vin = Ve
Rp=—"—
_Ic _ Vec=VCE __ 20-0 _ o—
e =5 = "%rc = S0z ~20HA 10 Vpp
5-0.7 _
B = 5o = 215KQ f=1kHz |
_tr
ST
tp =3 T=;=1*103=1ms ~tp =0.5ms
0.5+1073
Cs = m = 0465|J.F
Home work

For the following circuit calculate
1- Iz without speed up capacitor.

2- I after connected speed capacitor and when turn from ON to OFF.
Vcc=10V

Rc=1kQ
r=100Q Ry=47kQ T5p=100
Vgs=5V @ l/]

/e
ssedl LY g 1

@® the transistor shown in the circuit below is specified to have 8=50 find the value of RB that
results in saturation with an over drive factor of (5).

® A transistor switch circuit has the following specification :

V.. =5v,B84.=25, Ri=750Q, Vge{on)= 0.7V, Rg=10KQ , V¢ = 0.4V.
Find the minimum in put voltage necessary to operate the transistor in
the saturation region .
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